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AHHOTAIMA

[TpumepHbIii yueOHO-MeToIMYecKuil koMiuieke (nanee - [TYMK) pa3paboran
C IIEJIbI0 COBEPUICHCTBOBAHUS COJEpk aHUsl 001Ie00pa30BaTeIbHON TUCIUILITUHBI
«XuMHUS» M OKa3aHWs  METOAMYECKOM  MOJAEPKKH  IperojaBaTelen
npoecCHOHANBHBIX ~ 00pa30BaTEIbHBIX  OpraHW3alWii, HANpPaBICHHOW  Ha
MOBBINIEHUE UX MPOGEeCcCHOHATBHOW KOMIIETEHTHOCTH B BOMPOCaX KaueCTBEHHOTO
OCYIIECTBICHUST oOpa3oBaTenpHOro mpomecca. I[ITYMK mpeacrasmsier coboit
OTKPBITYIO CUCTEMY Y4EOHO-METOJAMYECKON JOKYMEHTAIUH, CPEJCTB OOyUYEeHUS U
KOHTPOJISI, HEOOXOJAMMBIX Il KAa4eCTBEHHOM oOpraHu3aluu 00pa30BaTEIbLHOTO
mpoiiecca B COOTBETCTBUM C TpeOoBaHMSIMHU (elepaqbHOrO0 TOCYyIapCTBEHHOTO
cTaHjapTa cpeaHero oomero oopaszopanusa (maiee — ®I'OC COO) B mpenpenax
OCBOCHHUS  00pa30oBaTENIbHBIX  IpOrpaMM  CpeaHero  MnpodeccCuoHaIbHOTO
oOpazoBaHus (TporpaMm MOATOTOBKH KBAUTU(PUIIMPOBAHHBIX pab0oUMX (CITyKaIlKX),
pOrpamMMm MOJTOTOBKH CHEIHAIMCTOB cpeanero 38eHa) (nanee - OII CITO) na 6aze
OCHOBHOTO 00111eTO 00pa30oBaHUsI.

ITYMK BbICTyIIaeT B KayeCcTBE WHCTPYMEHTA CHUCTEMHO-METOAUYECKOTO
obecrieueHust y4eOHOTO npoiiecca o JTUCLUIINHE «XuMusi»,
€ro MpeIBapUTEIHLHOTO MPOEKTUPOBAHUS, 00BEAUHSET B €IUHOE 11eJI0€ Pa3InUHbIE
TUIAKTUYECKUE CPENICTBA, PACKphIBA€T TpPeOOBaHUS K pe3yJbTaTaM OCBOCHUS
U COACPIKAHUIO TUCIIUILINHBI.

B paznene 1 ITYMK onpenenensl mecto auciuiuiniel B ctpykrype OIT CITO,
MPEIMETHBIE PE3yJbTaThl OCBOCHHS JUCIUIUIMHBI, o0mmme komrereHnuu DPI'OC
CIIO, popMupoBaHUIO M PA3BUTHIO KOTOPBIX CLIOCOOCTBYET AUCIUTIIINHA « XUMUSD.

B paznene 2 [TYMK npuBeneHo noypoyHoe TeMaTudecKoe IMIaHuPOBAHHE.
B noypoyHoM TeMaTH4e€CKOM ILJIaHE AUCITUILIMHBI IO KaXKI0W TeMe yKa3aHbl TUIIbI
3aHATUNA, GOPMBI U METOABI KOHTPOJS, NI MPaKTUUECKUX 3aHATHM MpUBEACHA

JOTIOJIHUTEIIbHAS JINTEPATYPA.



Kparkas xapakTepHUCTHKa Ka)KIOrO 3aHATHUS AUCLUIUIMHBI JaHa B ONOPHBIX
KoHcnekTax. C 1enblo IPOEKTUPOBAHUS JIAOOPATOPHBIX 3aHATHH pa3pabOoTaHbI
TEXHOJIOTUYECKHUE KAPTHI, KOTOPBIE NMpUBEAEHSI B 11.11. 2.2. 1 2.3. ITYMK.

Kaxxip1i1 mpenoaBaresip B paMKax CBOEM METOAMYECKON JESITEIbHOCTH CaM
POEKTUPYET U pa3padaThIBAET CPEACTBA OOYUEHHS U KOHTPOJIA, a TAK)KE BHIOUpaeT
METO/IbI ¥ OpPTaHU3alMOHHBIEC (POPMBI UCXOS U3 OPraHU3AIMOHHO-TIEIATOTHYECKIX
yClIOBUM  00Opa3oBaTeNpHOrO  Mpolecca, COOCTBEHHOTO  OIbITa,  YPOBHSA

IIOATOTOBJICHHOCTH U MOTHUBAalluH 06yanOH_[I/IXCH.



1. MecTo THCHMILIUHBI B CTPYKTYpe o0pa3oBaTeibHoii nporpammsel CITIO
OO6meoOpazoBaTenbHas JUCHUIIMHA «XUMHsD SIBIIsIeTCA  00s3aTeIbHOU
4acThlo  OOIIe00pa3oBaTeIbHOrO  LUKIA  00pa3oBaTeNIbHOM  MpPOTrpamMMbl
B cootBeTcTBUU ¢ PI'OC CIIO. /lucuuminHa uMeeT MEeXIUCIUILTMHAPHBIE CBSI3U
C IPYyTUMH TUCIUTIMHAMEU 00111€00pa30BaTeIbHOTO KA.

[IpuknanHoii MOAyJib BKJIIOYAET JBa pasnaena. Pazgen 8 «Xumusi B ObITY
U TPOU3BOJCTBEHHOM JIEATEILHOCTH 4YEJIOBEKa» peanu3yercss JUisl Bcex
npodeccuil/cnenuarTbHOCTe  METOJOM  pEIIeHHS  KEWCOB,  CBSI3aHHBIX
C DKOJIOTMUECKONM 0€30MacHOCThI0O M  OLIEHKOW TOCJHEACTBUN  OBITOBOM
U TPOU3BOJICTBEHHON JESITEIBHOCTH, COOTBETCTBYIOIIECH OTpacisiM Oymyiiei
po¢eCCUOHATIBHON JIEATEIIbBHOCTH 00y4arouXCsl.

Tematuka paznena 9 BapbupyeTcs o 00beKkTy Oyayiieit nmpodeccuoHanbHON
JeATeIbHOCTH 00yuaromuxcs — ouocdepa (’KuBble OpraHU3MbI) WM TexHOC(hepa
(TEXHOJIOTUYECKUE OOBEKTHI):

— U1 YKPYIHEHHBIX Tpynn cneruanbHoctel/mpodeccuii 19.00.00, 31.00.00,
32.00.00, 33.00.00, 34.00.00, 36.00.00, 43.00.00 (kpome cneruanbHocTH 43.02.16)
pexkoMenayetrcst Tematuka «MccnegoBaHne W XUMUYECKUMWA aHAlW3 OOBEKTOB
ouochepny;

— U YKPYIHEHHBIX Tpynn cnenuanbaoctei / mpodeccuii 18.00.00, 22.00.00
(cnemmmanbrocty 22.02.01, 22.02.02, 22.02.07), 29.00.00 (kpome crenuaaibHOCTH
29.02.09) pexkomenayercs TemaTtuka «VcciaegoBaHue W XUMHUYECKUW aHAIMU3
00BEKTOB TEXHOCHEPHI».

Oco6oe 3HaueHne 001Ie00pa3zoBaTeIbHAS JUCITUTUIMHA « XUMHUSD UMEET MPHU
dbopmupoBanuu u pazsutuu OK 1; OK 2; OK 4; OK 7 u IIK, npeacraBieHHbIX
B aktyanuszupoBanHbix @I'OC CIIO no npodeccun/crnennanbHOCTH:

OK O01. BeiOupate crnocoObl pemieHdss 3afad  MnpogecCuoHaNbHOU
NEATSTLHOCTH MPUMEHUTEIHLHO K Pa3IMYHBIM KOHTEKCTAM;

OK 02. Hcnosbp3oBaTh COBPEMEHHBIE CpEICTBA IIOMCKA, aHaIU3a
W uUHTepnperauud  uHbOpMalMK, W  UHGOPMAIMOHHbIE  TEXHOJOTUU

JUTS BBITIOJTHEHUS 33]71a4 POo(heCCUOHATBHOU eI TeTLHOCTH;



OK 04. DddextuBHO B3aUMOJECUCTBOBATH W paboTaTh B KOJIJICKTUBE
U KOMaH/IE;

OK 07. CopneiicTBOBaTh COXPaHEHUIO OKpY Karolen Cpensl,
pecypcocOepeKeHuI0, MPUMEHITh 3HAHUSA 00 W3MEHEHUHU KIIMMaTa, IPHUHLHUIIBI
OEpeXIIMBOTO TPOU3BOJACTBA, A(PPEKTUBHO [EUCTBOBATH B YPE3BBIYANHBIX
CUTYaIUsIX.

[Inanupyemble 00pa3oBaTeIbHBIE PE3YJIbTAThl, B TOM YHCJE: JUYHOCTHBIE,
MeTamnpeIMETHbIC, TPEAMETHbIe, OOIIMe KOMIIETEHIIMH, JJIEMEHThl KOTOPBIX
dopMupyIOTCS TpU H3YyUYEHUH 0011e00pa30BaTEIbHON JUCHMILIUHBL « XUMHSD

IMpCaACTAaBJICHLI B Ta6HI/III€ 1.



Tabmuma 1. [nanupyembie pe3yabTaThl OCBOCHHS 00IIe00pa30BaTeILHON MUCIIUTLTAHBI

B cooTBeTcTBUH ¢ PI'OC CIIO u Ha ocHOBE ®I'OC COO

Koa n
HAHMEHOBaHMHeE
(opmupyembIx
KOMIIeTeHI U

H.Ha}mpyeMble pe3yabTaTbl 0CBOCHUA TUCHHIIIHHBI

Oo6mmue!

JMCHHILINHAPHbIE?

OK 01. Beibupats
CTIOCOOBI PEIICHUS
3a1a4
npo¢eCcCuOHAITBHON
IEATeLHOCTH
MPUMEHUTEIHHO K
pa3InYHBIM
KOHTEKCTaM

JINYHOCTHBIE pe3yJabTaThl JOJ/KHBI OTPAXKATD B YaCTHU:
TPYAOBOIo BOCIIUTAHUS:

TOTOBHOCTbL K Tpyady, OCO3HAHHMEC LCHHOCTU MAaCTCpPCTBA,

Tpyaomooue;

TOTOBHOCTh K aKTHBHOM JICATEIBHOCTH TEXHOJIOTUYCCKON U
COLMATbHOM HaIpaBJICHHOCTH, CIIOCOOHOCTH
HHULIUUPOBATH, IJIaHUPOBATh n CaMOCTOATECIIBHO

BBITIOJHATH TaKyIO JIEITEILHOCTD;
UHTEpEeC K pa3auyHbIM  cpepaM  npodecCHOHANBHON
JICATEIbHOCTH, YMEHHE COBEpINaTh OCO3HAHHBIA BBIOOD
Oynymeit mpodeccud ¥ peann3oBbIBATH COOCTBEHHBIE
JKN3HCHHBIC ITJIaHBbI,

FOTOBHOCTb M CHOCOOHOCTH K  OOpa3oBaHUIO U
caM000pa30BaHMIO Ha MIPOTSHKCHUU BCEH KHU3HU.

MeTanpeameTHblie pe3yabTaThl J0JKHbI 0TPAXKATh:

OsBianenue

YHUBEPCAJIbHBIMH y4eOHBbIMH

MO3HABATCJIbHbBIMU IICﬁCTBHSIMP[:
a) 0a30Bble JJOTHYECKHUE 1eliCTBUS:

JucuMnIuHApPHbIE Pe3yJbTAThI U J0JIKHBI 0TPAKATh:
I1P6 01. chopMuUpPOBaHHOCTH PEICTABICHUN: O XUMUIECKOU
COCTaBJISIIOLIEH €CTeCTBEHHOHAYYHOM KapTUHBI MHpa, POJIU
XMMHAW B TIO3HAHWU SIBICHUW TPUPONBI, B (HOPMUPOBAHHUU
MBIIUICHUSI U KYJbTYpbl JIMYHOCTH, €€ (YyHKIHOHAJIBHON
IPaMOTHOCTH, HEOOXOAMMOM Ui pEIIeHUs MPaKTUYECKUX
3aJa4 1 SKOJIOTMYECKH 000CHOBAHHOI'O OTHOIIEHUS K CBOEMY
3/10pOBBIO U IPUPOJIHOM cpenie;

IIP06 02. BnaseHue CUCTEMON XMMHUYECKUX 3HAHUM, KOTOpas
BKJIIOYAET: OCHOBONOJATaloIIUe MOHATUS (XUMHYECKUH
ANIEMEHT, aTOM, JJEKTPOHHas 00OJoYKa aToma, s-, p-, d-
JJNEKTPOHHBIE  OpOMTaTM  aTOMOB, HMOH,  MOJIEKyJa,
BaJICHTHOCTb, AJIEKTPOOTPULIATEIBHOCTb, CTETIEHb
OKHUCJIGHHS, XUMHUYECKas CBfA3b, MOJb, MOJIIpHas Macca,
MOJISIPHBIM 00BEeM, YIJIEpOAHBIN CKeJeT, (YHKIMOHAIbHAs
rpynna, paiukan, H30MepHsi, M30MEephbl, TOMOJIOIMYECKUN
pan, TOMOJIOTH, yIJIE€BOJOPOIBI, KHCIIOpOJI- "
a30TcoJepKalllie COETUHEHHS, OMOJOTUYECKH aKTHUBHbIE

1 OGume pe3ynbTaThl OCYLIECTBISIOTCS B COOTBETCTBUM C JIMYHOCTHBIMU U MeTanpeaMeTHeiMu pesyibratamu @TOC COO (Tlpukas Muno6prayku Poccun ot 17.05.2012 Ne 413
(penmaxnus ot 27.12.2023 1.), B HopMHPOBaHNH KOTOPBIX yyacTBYeT 001e00pa3oBaTeIbHas JUCIUIUINHA.
2 JlucuuniMHapHble Pe3yJIbTaThl OCYLIECTBISIOTCS B COOTBETCTBUH ¢ TPEOOBAHUSMHU K TIPEMETHBIM pe3yJibTatam 6a3osoro yposus (ITPG), ycranosinennsivu ®TOC COO (Tlpukas
Muno6pHayku Poccun ot 17.05.2012 Ne 413 (pemakuust ot 27.12.2023 1.), ¢ cOXpaHEHHEM HCXOIHON HyMepalyy.




CaMOCTOSITENIbHO  (OPMYJIMPOBATh U AKTyaJIM3UPOBATh
po0JieMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

YCTaHABIIMBATH CYIIECTBEHHBIN PU3HAK UM OCHOBAHMSI JIJISI
CpaBHEHUS, KJIacCcuPpuKauu u 0000IICHUS;

ONpeAeNATh LENH JeATENbHOCTH, 33/1aBaTh IMapaMeTphl U
KPUTEPHUU UX TOCTHIKCHUS;
BBISIBIISITH ~ 3aKOHOMEPHOCTH U
paccMaTpuBaeMbIX SIBJICHUSX;
BHOCUTh KOPPEKTUBBI B  JCSITCIBLHOCTh, OICHUBATH
COOTBETCTBUE pE3yJIbTaTOB IIEJIIM, OILIEHUBATh PHUCKHU
IMOCJICICTBUI NCATCILHOCTH;
pa3BHBaTh  KPEaTHBHOE
YKU3HEHHBIX TIPOOIIEM.

IMPOTHUBOPCUMA B

MBIIIJICHHUEC npu peiCHUN

0) 0a30BbIE HCCJIeN0BATENbCKHE € CTBUS:

BIIAJICTh  HABBIKAMH  Y4€OHO-HUCCIEOBATEIbCKON |
MPOEKTHOM  JEATENbHOCTH,  HAaBBIKAMHU  Pa3pelICHUs
npo0Jem;

BBIABIIATH IMPUYUHHO-CJICACTBCHHBIC CBA3HU nu

aKTyaJIu3UpOBaTh 3a/1a4y, BEIABUTATh TUIIOTE3Y €€ PelIeHus,
HaXOIUTHb apFYMeHTI)I 1A JOOKa3aTCJIIbCTBA CBOUX
YTBEPKACHUIM, 3a/1aBaTh MapaMeTPhl U KPUTEPHUH PEIICHUS;
AHAIM3UPOBATh TMOJTYYCHHBIE B XOJ€ pEIICHUS 3aJauu
pGSYJ'IBTaTBI, KpI/ITI/I‘—IeCKI/I OLCHUBATh HUX )IOCTOBepHOCTI),
MPOTHO3UPOBATh N3MEHEHHE B HOBBIX YCIIOBHSIX;

yMETh TEPEHOCUTh 3HAHHUSA B TO3HABATEIbHYID U
HpaKTI/I‘—IeCKYIO O6J'IaCTI/I KHU3HEACATCIIBHOCTH,

yMeTB I/IHTerI/IpOBaTI) 3HAHUA U3 paszlx Hpe}lMeTHBIX
oOJracrei;

BBIIBUTAaTh HOBBIE HWJECH, MpeIaraTb OpPUTHHAJIbHBIE
MOAXO/Ibl U PELIEHUS;
CTaBUTb poOIIeMbI u 3aJa4n, JIOIy CKaroI1e

AJIBbTCPHATHBHBIC PCIICHMU .

BemecTBa (YIJICBOBI, KUPBI, OCIKH), MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJISIPHBIE COEIUHEHUS,
KPUCTAJUTMYECKAsl PEIIeTKa, THUIbl XUMHUYECKUX pPEaKIUn
(OKHCITUTENBHO-BOCCTAHOBUTEIIBHEIE, 9K30-U
SHIOTEPMHUYECKUE, PEaKIMd HOHHOrO OOMEHa), pacTBOD,
3JIEKTPOJIUTHI, HE3JIEKTPOJIUTHI, 3NEKTPOJIUTHYECKAS
JUCCOLMAIUs, OKHUCINUTENb, BOCCTAHOBUTENb, CKOPOCTH
XUMHYECKON PeaKINK, XMMHUYEeCKOe paBHOBECUE), TEOPUU U
3aKOHBI (TEOpUSl XHUMHUYECKOTO CTPOEHHUS OPraHM4ecKHX
BemectB A.M. bytnepoBa, Teopusi 3JIEKTPOJIUTUYECKOU
aucconuanuy, nepuonnuyeckuii 3akon .M. Menneneesa,
3aKO0H COXpaHEeHUs MAacchl), 3aKOHOMEPHOCTH,
CUMBOJIMYCCKUH S3bIK XUMHUH, (PAaKTOJIOTHUSCKHUE CBEIACHHS O
CBOWCTBaX, COCTaBe, INOJIYYEeHHUH M  0Oe30MacHOM
HCIIOJIb30BaHUU BOKHEUIITNX HEOPTraHUYECKHUX u
OPTraHMYECKHUX BEIIECTB B OBITYy U  MPaKTHYECKOH
JIeSITEIbHOCTH YEJI0OBEKa;

mP6 03. chopmupoBaHHOCT,  YMEHHH  BBISABIATH
XapaKTepHbIC MPU3HAKHU U B3aUMOCBSI3b U3YUEHHBIX MOHSTHH,
NPUMEHATh COOTBETCTBYIOIIME TOHATHS TMpPU ONUCAHUU
CTPOCHUSI M CBOMCTB HEOPTaHMYECKHUX M OPraHUYECKUX
BEIIECTB U UX MPEBPALIECHUN; BBIABISATh B3aUMOCBS3b
XUMUYECKUX 3HAHUW C TIOHATHSAMHU W TPEACTABICHUSIMU
JIPYTUX €CTECTBEHHOHAYYHBIX MPEAMETOB;

IIP6 04. chopMHUPOBAHHOCT, YMEHHH HCIIOIH30BAThH
HaUMEHOBAHUS XUMUYECKUX COCIMHEHHN MEXITyHapOJIHOIO
COK03a TEOPETUYECKON U MPUKIIATHON XUMHUH U TPUBHAIIbHBIE
Ha3BaHUsS BaXXHEWUIIMX BEHIECTB (ITWJIEH, Aall€THJIEH,
mmnepuH, ¢enos, QopManabAeTUll, YKCyCHas KHCIIOTa,
[JIMIWH, YrapHbIA ra3, YrieKHCIbId ra3, aMMUak, ramieHas
W3BECTb, HETAllleHas W3BECTb, MUThEBAs COAa U JAPYTUX),
COCTaBIATh (OPMYIBI HEOPTraHMYECKHX M OPTaHUYECKUX
BEIIECTB, YPABHEHMSI XUMHUECKHX DPEAKIMi, 0OBACHATh MX
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CMBICJI; MTOJATBEPKIATh XAPAKTEPHBIE XUMUUECKHUE CBOMCTBA
BEILLECTB COOTBETCTBYIOIIUMHU SKCIIEPUMEHTAMU U 3alUCIMU
YPAaBHEHUN XMMUYECKUX PEAKLUM;

IMP6 05. cdhopMuUpOBaHHOCTh YMEHHH yCTaHABIMBATh
MPUHAJIEKHOCTh H3yYECHHBIX HEOPTraHUYECKHUX u
OpraHMYECKUX BEIECTB K OIpPEACIICHHbIM Kjlaccam |
IpyIlIaM COEAVMHEHUM, XapakTepus3oBaTb HMX COCTaB U
BAKHEUIINE CBOMCTBA; OINpPEACNATh BHUAbl XUMUYECKHUX
CBA3EH (xoBaJIeHTHaH, WMOHHas, MeTajuIn4ecKas,
BOJIOPOJIHAS), TUIBI KPUCTANIMYECKUX PEIIETOK BEIIECTB;
KJIACCU(DHUITUPOBATh XUMUYECKHUE PEAKIINH;

I1P6 07. chopmMrpoBaHHOCTH YMEHUI IPOBOAUTH PACUETHI 1O
XUMHYEeCKHM (opMylnaM W ypaBHEHUSM XUMHUYECCKUX
peakiuii ¢ HCIONb30BaHHEM (U3MYECKUX  BEJIMYHUH,
XapaKTEPU3YIOLINX BEIIECTBA C KOJWYECTBEHHON CTOPOHBI:
Macchl, 00beMa (HOpMallbHbIE YCIIOBUS) Ta30B, KOJIHYECTBA
BEILIECTBA; MCIOJIb30BaTh CUCTEMHBIE XWMHUUYECKHE 3HAHUS
JUISL TPUHATUS PEIIEHHM B KOHKPETHBIX JKU3HEHHBIX
CUTYalMsIX, CBA3aHHBIX C BEIIECTBAMHU U UX MPUMEHEHUEM.

OK 02. Mcnonws3oBaTh
COBPEMEHHBIC
CpeJICTBa MOUCKA,
aHaIIn3a "
HUHTEPIPETAINH
nH(popMaluu U
nH(OpMaIIMOHHBIE
TEXHOJIOTHH IS
BBHITIOJTHEHUS 3a/1a4
npo¢eCcCuOHATBHON
JeSTebHOCTH

JINYHOCTHBIE pe3yabTaThbl JOJKHBI OTPAYXKATD B YaCTH:
HEHHOCTU HAYYHOTO IMO3HAHUSA:

c(OpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HayKHU U OOIIECTBEHHOH
NpPaKTUKK,  OCHOBAHHOTO  Ha  JAuMajore  KyJbTyp,
CHOCOOCTBYIOLIIETO ~ OCO3HAHUIO  CBOETO  MecTa B
MOJIUKYJIBTYPHOM MHPE;

COBEpIICHCTBOBAHUE S3BIKOBOM M YUTATEIHCKOM KYJIbTYpbI
KaK CpeCTBa B3aUMOJAEHUCTBUS MEXAY JTIOAbMHU U TIO3HAHUS
MUDA;

OCO3HAaHHE LICHHOCTU HAY4YHOU AESATEIBHOCTH, TOTOBHOCTh
OCYLIECTBIIAATh ~ IPOEKTHYHD M HCCIEN0BATENIBCKYIO
JeSITCIIBHOCTh MHMBUYaIbHO U B TPYIIIE.

JucnuninHapHblie (IpeIMeTHbIe) pe3yJabTaThl H 10JKHbI
0TpaXKaTh:

IIP6 06. BiageHHME OCHOBHBIMM METOJAaMU HAY4YHOI'O
MO3HAHUS BEIIECTB U XUMUYECKUX SIBIEHUN (HaOII0AeHUE,
U3MEepEeHue, SKCIIEPUMEHT, MOJICTUPOBAHHE);

IIP6 07. chopmMrpoBaHHOCTH YMEHUI IPOBOAUTH PACUETHI 1O
XUMHUYECKMM (GopMyJaM M ypaBHEHHSAM XUMHUYECKUX
peakuuii C UCHOJb30BaHUEM  (PU3UYECKUX  BEJIUYUH,
XapaKTEepU3yIOUINX BEIIECTBA C KOJUYECTBEHHON CTOPOHBI:
Macchl, 00beMa (HOpMaJIbHBIC YCIIOBUS) Ta30B, KOJIWYECTBA
BELIECTBA; MCIOIb30BaTh CHUCTEMHBIE XMMHYECKHE 3HAHUSA
JUId  TPUHATHS PELIEHHH B KOHKPETHBIX JKU3HEHHBIX
CUTYallUsIX, CBSI3aHHBIX C BELIECTBAMH U UX IPUMEHEHUEM;




MeTtanpeaMeTHbie pe3yJabTaThl J0JIAKHBI 0TPAKATH:
OBJageHue YHUBEPCAJIbHBIMHA Y4eOHbIMHU
MO3HABATEJLHBIMHU JAelCTBUAMM:

B) pabora ¢ ungopmaumeii:

— BIAJeTh HaBbIKAMU  TMOJYy4YeHHUS  HMHPOpMAIMH U3
MCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSTEIBHO OCYILIECTBIISTh
MOWCK, aHaIM3, CHUCTEeMATH3allMI0 ¢ HWHTEPIPETALUIO
UH(OPMALIUU Pa3IMYHBIX BUJOB U (OPM IMPECTABICHHUS;

— CcO034aBaTh TEKCThl B PA3MUYHBIX (opMaTax ¢ ydeToM
Ha3Ha4YeHHs] UH(OPMALMK U 1IeNIeBOI ayAUTOPHUH, BBIOUpast
ONTUMAIIEHYIO (POPMY MPEICTABICHHS U BU3YaJIH3AIHNH;

—  OIICHMBATH JIOCTOBEPHOCTH, JISTUTUMHOCTH HH(POPMALINH, €€
COOTBETCTBUE MPABOBBIM U MOPATbHO-ITHUYECKUM HOPMaM;

— BIJIaJeTh HaBBIKAMU PACMO3HABAHUS U 3aIIUTHI HHPOPMAIUH,
MH(OPMallMOHHON 0€3011aCHOCTH JIUYHOCTH.

IIP6 08. chopMUPOBAHHOCTH YMEHHI TUIAHUPOBATH H
BBIMOJHATh XUMHYECKMH AOKCHEPUMEHT (MpeBpaleHUs
OPraHMYECKUX BEIIECTB TMPU HArpEeBaHUU, TOTyYCHUE
STHJICHA U U3YYEHHUE €0 CBOMCTB, KaYeCTBEHHbBIE PEaKIIMU Ha
QIBJIETH/IBI, KpaxMall, YKCYCHYIO KHCJIOTYy; JCHAaTyparus
OCeNKOB TMpU HArpeBaHWM, I[BETHbIE peakluud OEeIKOB;
MPOBOJIUTh PEAKIIMM HOHHOTO OOMEHA, OMPENENsTh Cpeay
BOJIHBIX PAacTBOPOB, KaueCTBEHHBIE PEaKIMH Ha cyibdart-,
KapOOHAT- U XJIOPHUI-aHUOHBI, HA KATHOH aMMOHHS;, PEIIaTh
SKCHEpUMEHTAIbHbIE 3aJauu 1o TeMmaMm '"Meramibl" u
"Hemetannbl") B COOTBETCTBUM C MpaBUJIAMH TEXHHUKH
Oe3omacHOCTH TMpu  OOpallleHHd C  BeleCTBAaMH U
1abopaTOpHBIM 000PYI0BAaHUEM; MPECTABIATh PE3YIbTAThI
XMMHYECKOTO JKCIEpUMEHTa B (opMe 3amucH ypaBHEHUU
COOTBETCTBYIOIIUX PEAKIUH U (POpPMYITHUpPOBATH BBHIBOJBI Ha
OCHOBE 3THX Pe3yJIbTaTOB;

P66 09. chopmupoBaHHOCTH YyMEHHUS aHAIU3UPOBATH
XUMHYECKYI0 HH(OpMAIMIO, TONy4yaeMyK U3 Pa3HbIX
HUCTOYHUKOB (CpeAcTB MaccoBoW uH(pOpMaluu, CETh
WnTepHer u apyrue).

OK 04. DdpdexTuBHO
B3aUMO/ICHICTBOBATh U
pabortath B
KOJIJICKTUBE U
KOMaH/1e

JINYHOCTHBIE Pe3yabTAThI J0JKHBI 0TPAKATH B YACTH:

rpakIaHCKOr0 BOCTIMTAHUSA:

— TOTOBHOCTH BECTH COBMECTHYIO JESITENLHOCTh B MHTEpECAX
Ipa)XAaHCKOTO OOIIECTBa;

— YMCHHUC B3aI/IMO)IeI\/'ICTBOBaTI) C COOAJIbHBIMHA MHCTUTYTaMU
B COOTBETCTBUU C UX (PYHKIMSIMHU U Ha3HAYCHUEM.

MeTranpeameTHsblie pe3yabTaThl 10JKHbI 0TPAKATH:

OBiajgeHne  yHHBepPCAJbHBIMU KOMMYHUKATHUBHBIMU

JeHCTBUSIMU:

0) COBMECTHAs 1eATeIbHOCTD.

— THOHHMATbh M HUCIOJb30BATh IMPCHUMYIICCTBA KOMaHI[HOﬁ n
WHIUBUTyJIBHOU PaOOTHI;

JAucunmiimHapHble (MpeAMeTHbIE) Pe3yJbTAThI M J0JKHbI
0TPakaTh:

IIP6 08. cdhopMHpPOBAaHHOCTH YMEHHWH IIJITAHUPOBATh W
BBITIONHATh XUMHUYECKUI  OKCIIEpUMEHT (TpeBpalieHus
OPTraHWYECKUX BEIIECTB TMIPH HArpeBaHWHU, IMOJTy4YEHHUE
STUJIEHA U U3YUYEHHUE €T0 CBOMCTB, KAUECTBEHHbIE PEAKIIUU HA
aNBACTU/IBI, KpaxMall, YKCYCHYIO KHCIIOTY;, JEHaTyparus
OEeNKOB TpU HArpeBaHUM, I[BETHBIE pEaKIHHU OETKOB;
MIPOBOJUTh PEAKIMd HOHHOTO OOMEHa, OIpeNessTh Cpeay
BOJHBIX PACTBOPOB, KAYECTBEHHBIC PEAKIMU HA CyIbdar-,
KapOOHaT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHMSI; pellaTh
SKCHEpUMEHTANIbHbIE 3aJauyul 1o TemaMm '"Mertamibl" u
"Hemeramnpl") B COOTBETCTBHM C TPABWJIAMH TEXHUKH
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[IPUHUMATh eI COBMECTHOM JeATEIbHOCTH,
OpraHU30BBIBAT U KOOPAWHUPOBATH JEUCTBUS II0 €€
JOCTHKEHHUIO: COCTaBIATh IUIAH ACUCTBHH, PACIPENEIATh
POJIM C YY€TOM MHEHHUI yYaCTHUKOB 00CYXKJIaTh PE3yJIbTaThl
COBMECTHOH paboTBhI;

KOOPJMHUPOBaTb U BBIIOJHATH pPAabOTy B  YCIOBUAX
peaJbHOrO,  BUPTYaJbHOTO M KOMOMHHMPOBAHHOI'O
B3aUMOJICUCTBU;

OCYILECTBIATh IMO3UTUBHOE CTPATErMYECKOE IOBEACHHUE B

pa3J'II/I'~IHBIX CI/ITyaIII/IﬂX, HpOSIBJI?ITI) TB Op‘-IGCTBO nu
BOOOpakeHue, ObITh MHUIIMATHUBHBIM.
OBaaaenue YHHBepPCAJbHBIMH peryJiTUBHBIMH
JeHCTBUSIMU:

r) NpUHATHE ce0sl M IPYTrUX JI0aei:

IPUHUMATh MOTUBBI M apryMEeHTBl JPYrHX JIIOJed MpH
AQHAJIN3€E PE3YNBTATOB AEATEIBHOCTH;

IpPU3HABATh CBOE MIPABO U MPABO APYTHUX JItOJIEH Ha OINOKHY;
pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULIUN JPYTrOro
4eJIOBEKA.

0e30MmacHOCTH Tpu  OOpalleHHH ¢  BEIECTBAMH U
1a00paTOPHBIM 000PYZIOBAHUEM; MPEACTABIIATh PE3YJILTATHI
XMMHUYECKOTO 3KCIepUMEHTa B (OpME 3allUCH ypaBHCHHIA
COOTBETCTBYIOIIMX PEaKIii U (HOpMyIMPOBaTh BHIBOABI Ha
OCHOBE 3THX Pe3yJIbTaTOB.

OK 07.
ConeiicTBOBaThH
COXPaHEHUIO
OKpYKaroIlen CpeIbl,
pecypcocOepeKeHHIO,
MIPUMEHSITh 3HAHUS 00
HU3MCHCHUU KJInMarta,

JINYHOCTHBIE pe3yjbTaThbl JOJKHBI OTPAYKATD B YaCTH:
IKO0JIOTHYEeCKOI'0 BOCIIUTAHUA .

c(OPMHPOBAHHOCTh HKOJIOTUUECKOM KYJIbTYpPbI, TOHUMAaHUE
BJIUSHUS  COLIMAJIbHO-?)KOHOMHUYECKHX  TPOILIECCOB  Ha
COCTOSIHUE TPUPOIAHON M COLMAIBHON Cpenbl, OCO3HAHHE
r100aTBbHOTO XapaKTepa HKOJIOTHIECKUX TTPOOIIeM;

IIJIJAHUPOBAHUE U OCYILIECTBICHUE JIEHCTBUM B OKPYKArOIIEH

JAucunmiimHapHble (MpeAMeTHbIE) Pe3yJbTAThI M J0JKHbI
0TPakaTh:

IIP6 01. chopMUpOBaHHOCTH MPEACTABICHUI: O XUMUUYECKOU
COCTABJISIIOLIEH €CTECTBEHHOHAYUYHOM KapTHUHBI MUpa, POJU
XUMUW B TIO3HAHUU SIBIICHUW TPHUPOABI, B (OPMUPOBAHUU
MBIIIJICHUSI U KYJbTYPbl JIMYHOCTH, €€ (yHKIIMOHATHHOM
TPAaMOTHOCTH, HEOOXOAMMOW IJisi PEIeHUs] MPaAKTHUYEeCKUX

TIPUHIIHITBI cpele Ha OCHOBE 3HAHHA Lelell yCTOMYMBOTO pa3BUTHs | 33714 U SKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY
OepexKIIMBOTO YeJIOBEUECTBA; 3II0OPOBBIO U IPUPOIHOI Cpe/ie;

IIPOU3BOJICTBA, — aKkTHBHOE HempuaTHe nedcrsuii, npuHocsumx spex | IIP6 10. cdopMHpOBaHHOCTH yMEHHH COOIONATH MPABHIIA
3¢ heKTUBHO OKpYIKaloIIen cpeje; 9KOJIOTHYECKH Lielecoo0pa3HOro TMOBEAEHUS B OBITY U
JeCTBOBATH B TPYZOBOW JEATENBHOCTH B LEIAX COXPAaHEHHUS CBOETO
Ype3BbIUAHBIX 370POBbSl U OKPYXAIOIIEH MPUPOJHON Cpelbl; YUYUTHIBATH
CUTYaITUSIX OMACHOCTh  BO3JCHCTBHMS  Ha  JKMBBIE  OPraHHM3MBbI

11




— yMEHHE IPOrHO3UPOBATh HEOJATONPHUATHBIE SKOJIOTHUECKUE
HOCHIEACTBUS NPEANPUHUMAEMBIX JIeUCTBUH,
MpeaoTBpallaTh UX;

— paclIMpeHHe  OmbITa  JEATENBbHOCTH  AKOJOTMYECKOU

HaIpaBJIEHHOCTH.

MeTanpeaMeTHbIe Pe3yJbTaThl J0JAKHbBI 0TPAXKATH:
OBianenue YHHUBEpPCAIbHBIMH y4eOHBIMH
MO03HABATEJbLHBIMH AefiCTBUSIMH:

B) padora ¢ undopmanmeii:

— HCHOJb30BaTh CpeacTBa MH(OPMaLMOHHBIX u

KOMMYHHUKAI[IOHHBIX TEXHOJIOI'UH B pEIIEHUN KOTHUTHBHBIX,
KOMMYHHMKAaTUBHBIX M  OpPraHM3allMOHHBIX  3a7ad C
coOioieHueM  TpeOOBaHUM ~ SPrOHOMMKHM,  TEXHUKHU
0€30MMacHOCTH, TUTUEHBI, PECypcocOepeKeH s, TPaBOBBIX U
THUYECKUX HOPM, HOPM HH(OpPMAIIMOHHON 0€30MacHOCTH.

OMpENICJICHHBIX BEIIECTB, IIOHMMAas CMBICI TOKa3aTens
NpeaebHON JOIMYCTUMON KOHIIEHTPAIUH.

IIK®...

3 VkassiBatorcst I1K, sieMeHTHI KOTOPBIX (OPMHDPYET NPUKIATHON MOAYJh (MpodeCCHOHAIBHO OPUEHTHPOBaHHOE cojpepikanue) B coorBerctBuu ¢ OI'OC peammusyemoit
npodeccun/cnenuansaoctu CIIO.
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2. Hoypoqﬂoe TEMATHIECKOC IJIAHUPOBaHUE

2.1. IToypounblii TeMATHYECKHH TUIAH 3aHATHI

B IIOYPOYHOM TEMATHUYCCKOM IUJIAHUPOBAHUHM IIPCACTABJICHBI BHAbI OPTraHU3allMOHHBIX CI)OpM, THUIIBI OICHOYHBIX

MepOHpHHTI/Iﬁ, a TaKKC I/IH(l)OpMaI_II/IOHHOG obOecreueHue JUCTHUITIIMHBI «XHUMHU» TI0 pa3gciiaM U TCMaM IIporpaMmbl (Ta6JII/IHa 2)

VueOusblii roa

JucnumnuHa: XuMus

CrneunanbHoCTh / ipodheccus

[IpenonaBarens

Tabmumna 2. [ToypodHblii TEeMAaTHYSCKUM TUIAH TUCITUTLUTMHBI « XHUMUSDY

Komnu Mexaucuu
HaumenoBanue pa3jaeiioB Tun THunbl 0LeHOYHBIX
€CTBO IJIMHAPHBI JlonoiHUTeIbLHAS JTUTepaTypa .
U TeM 3aHATHS MeponpusTHiA
4acoB e CBSI3H
OcHoBHOE coxepxaHue
KonTtpoubnas padora.
Paspnen 1. Teopernueckue 24 Crtpoenue BellecTBa "
OCHOBBI XUMHH XuUMU4Yeckue  peakuuu (1Mo
pasneay 1)
OCHOBHBIE XUMUYECKHE 1 |reopernuec | duzuka bubmorexa IIOK, ypok xumum, 11 xmacc. Atom.|1. Tecr «CtpoeHne aTtomMoB
MOHSATHUSA KO€ CoctaB aTrOMHBIX sep. XHUMHUUYECKHHM SJIEMEHT.|XUMUYECKUX AJIEMEHTOB u
Y 3aKOHBI, CTPOCHHE oOyueHue N3otonst MIPUPOJA XUMUYECKOU CBSIZM.
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Kouuu Mexaucuu
HaumenoBanme pa3jaesioB Tun THIBI OLEHOYHEIX
€CTBO NJIMHAPHBI JlonoJTHUTEeIbHAS JIUTEPATypa .
U TeM 3aHATHSA MepOonpusiTHI
4acoB € CBSI3HU
aTOMOB XUMHYECKUX 1  |mpaktuueck https://lesson.edu.ru/my-school/lesson/494251fb- |2. 3amaum Ha  cocraBieHHE
3JIEMEHTOB 0€ 3aHATHE d489-49c¢6-8063- XUMUYECKUX hopmyn
0f0de2d06378?backUrl=https://urok.apkpro.ru/&to |aByxaToMHBIX COCIMHCHU I
ken=00d3c187bded0129a346af21affaa6a9e375b1c3 |(oxkcumoB, cynbhua0B, THAPUIOB
8cf3d61632acf9035¢32a694 " T.IL.).
3. Pacuerhl 1O ypaBHEHUSIM
bubmuoreka MBIl - CIIO. ba3oBblid  H|XUMHUYECKHUX peakuui c

pacumpenHblid. CoBpeMEHHass MOJI€Nb CTPOCHHS
aToma. N3otomnsl (Buzeomarepuan)
https://uchebnik.mos.ru/material/91833447-fa06-
40e9-8505-f57892ef23fd

11 xnacc.

aTOMOB,

bubmmnoreka I[OK, ypok xummum,
CTpoeHre  DIEKTPOHHBIX  000J0YEK
KBAHTOBBIC UHCJIa
https://lesson.edu.ru/my-school/lesson/bdala713-
1d21-46cb-abba-
efee94ee36f7?backUrl=https://urok.apkpro.ru/&tok
en=00d3c187bded0129a346af21affaa6a9e375b1c38
cf3d61632acf9035¢32a694

bubmuoreka IIOK, ypox xummm, 11 xiacc.
Kiaccudukanmss XWuMU4IeCKUX JIEMEHTOB (s-, P-, d-,
f-anemenThI)
https://lesson.edu.ru/my-school/lesson/9f3d75f5-
b1c8-4538-8c14-
3ea38c95alec?backUrl=https://urok.apkpro.ru/&tok
en=00d3c187bded0129a346af21affaa6a9e375b1c38
cf3d61632acf9035¢32a694

UCIIOJIb30BAHUEM MAacCOBOM J0JIH
BellecTBa, 00beMa (HOpMallbHbIE
yCIOBHSI)  Ta30B,  KOJMYECTBA
BEILIECTBA
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https://lesson.edu.ru/my-school/lesson/494251fb-d489-49c6-8063-0f0de2d06378?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/494251fb-d489-49c6-8063-0f0de2d06378?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/494251fb-d489-49c6-8063-0f0de2d06378?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/494251fb-d489-49c6-8063-0f0de2d06378?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/494251fb-d489-49c6-8063-0f0de2d06378?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://uchebnik.mos.ru/material/91833447-fa06-40e9-8505-f57892ef23fd
https://uchebnik.mos.ru/material/91833447-fa06-40e9-8505-f57892ef23fd
https://lesson.edu.ru/my-school/lesson/bda1a713-1d21-46cb-abba-efee94ee36f7?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/bda1a713-1d21-46cb-abba-efee94ee36f7?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/bda1a713-1d21-46cb-abba-efee94ee36f7?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/bda1a713-1d21-46cb-abba-efee94ee36f7?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/bda1a713-1d21-46cb-abba-efee94ee36f7?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/9f3d75f5-b1c8-4538-8c14-3ea38c95a1ec?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/9f3d75f5-b1c8-4538-8c14-3ea38c95a1ec?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/9f3d75f5-b1c8-4538-8c14-3ea38c95a1ec?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/9f3d75f5-b1c8-4538-8c14-3ea38c95a1ec?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/9f3d75f5-b1c8-4538-8c14-3ea38c95a1ec?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694

Koanu Mexaucuu
HaumenoBanme pa3jaesioB Tun THIBI OLEHOYHEIX
€CTBO TUIHHAPHBI JonmosiHuTeIbHAS JIUTEPATYPaA o
H TeM 3aHATHSA MeponpusTHiA
JacoB € CBSI3H
bubnmnoreka IIOK, ypok xummm, 11 xiacc.
DNEeKTPOHHBIE KOH(UTYpaIiu HOHOB.
DIIEKTPOOTPULIATEIIHLHOCTh
https://lesson.edu.ru/my-school/lesson/a92e4908-
e31d-446d-a640-
2f7634a76dd7?backUrl=https://urok.apkpro.ru/&to
ken=00d3c187bded0129a346af21affaa6a9e375b1c3
8cf3d61632acf9035¢c32a694
Ileproauueckuii 3aK0H U 2 npaktuyeck | Pusuka bubnmoreka MOIII - CIIO. bazoBeii u|llpakTHKO-OpHEHTHPOBAHHBIE
Ilepronnueckas cucrema 0€ 3aHATHE pacCIIUPEHHBIM. [Tepuoanueckuit 3aKOH H|TEOPETUUECKHE 3aJJaHUS

XUMHYECKUX 3JIEMEHTOB /.
U. MenneneeBa, nx CBA3b C
COBPEMEHHOM Teopuen
CTPOEHUS aTOMOB

HepI/IOI[I/I‘leCKaH CUCTEMA XHUMHUYECCKHUX DJIJICEMCHTOB
J. U. MenneneeBa. 3aKOHOMEPHOCTH W3MEHEHUS
CBOWCTB DJIEMEHTOB U 06p8.3yeMBIX HUMHU IIPOCTBHIX U
CJIOKHBIX BCHIICCTB II0 rpynnaM u HepI/IOI[aM
(BumeomaTepuan)
https://uchebnik.mos.ru/material/38cb725b-fc8d-
4fcb-bdb2-170¢5481572f?menuReferrer=catalogue

bubmuoreka IIOK, ypox xummm, 11 xiacc.
[Tepnonnueckuit 3akoH u Ilepuonnueckas cucrema
xuMudeckux siaemMeHToB 1. 1. MengeneeBa, CBSI3b C
COBPEMEHHOU TEOPHEN CTPOCHUSI aTOMOB
https://lesson.edu.ru/my-school/lesson/e0a93d8a-
b532-471a-a942-
2854d19f5f86?backUrl=https://urok.apkpro.ru/&tok
en=00d3c187bded0129a346af21affaa6a9e375b1c38

cf3d61632acf9035¢32a694

Ha XapaKTCpU3alui0 XUMHUYCCKUX

9JIEMEHTOB: «MeTtaummueckue /
HEMETAINIMICCKHUE CBOIICTBa
XUMHUYCCKUX 3JICMCHTOB
B COOTBETCTBUHU c nX
3J'IeKTpOHHI)IM CTpO@HI/IeM nu
MMOJIOKCHUEM

B MIEPUONYECKON cucreme
XUMHYECKHUX SJICMEHTOB

J.N. MenneneeBay
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https://lesson.edu.ru/my-school/lesson/a92e4908-e31d-446d-a640-2f7634a76dd7?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/a92e4908-e31d-446d-a640-2f7634a76dd7?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/a92e4908-e31d-446d-a640-2f7634a76dd7?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/a92e4908-e31d-446d-a640-2f7634a76dd7?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/a92e4908-e31d-446d-a640-2f7634a76dd7?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://uchebnik.mos.ru/material/38cb725b-fc8d-4fcb-bdb2-170c5481572f?menuReferrer=catalogue
https://uchebnik.mos.ru/material/38cb725b-fc8d-4fcb-bdb2-170c5481572f?menuReferrer=catalogue
https://lesson.edu.ru/my-school/lesson/e0a93d8a-b532-471a-a942-2854d19f5f86?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/e0a93d8a-b532-471a-a942-2854d19f5f86?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/e0a93d8a-b532-471a-a942-2854d19f5f86?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/e0a93d8a-b532-471a-a942-2854d19f5f86?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/e0a93d8a-b532-471a-a942-2854d19f5f86?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694

Koanu Mexaucuu
HaumenoBanme pa3jaesioB Tun THIBI OLEHOYHEIX
€CTBO TUIMHAPHBI JlonoJIHUTe/IbHAA JIUTEpaTypa N
H TeM 3aHATHS MeponpusTuii
JacoB € CBSI3H
bubnmnoreka IIOK, ypok xummm, 11 xiacc.
3aKOHOMEPHOCTH M3MEHEHHUSI CBOHCTB XUMHYECKHX
AJIEMEHTOB M 00pa3yeMbIX UMM ITPOCTHIX U CIOKHBIX
BEIIECTB I10 TPYIIIaM U TIEPUOIaM
https://lesson.edu.ru/my-school/lesson/e2bcac7e-
8071-4140-864f-
666b6d46fc54?backUrl=https://urok.apkpro.ru/&to
ken=00d3c187bded0129a346af2laffaaba9e375b1c3
8cf3d61632acf9035c32a694
Crpoenue BemectBa u| 1  |reopermuec | dusuka bubnnoreka LIOK, ypok xumun, 11 knacc. Crpoenune|l. Ilpaktuueckue 3anaHus Ha
npupoa XUMUYECKON KOE BeIleCTBA COCTaBJICHHE AIEKTPOHHO-
CBSI3H. Muoroo0pasue o0ydeHue https://lesson.edu.ru/my-school/lesson/a9c9a6le-  |rpaduyeckux Hopmys JIEMEHTOB
BEIECTB e387-4ffe-bcfb- 1-4 nepuoaos
1  |mpakTHueck aca9c7241b21?backUrl=https://urok.apkpro.ru/&to |2. [MpakTrueckue 3ajaHus
o€ 3aHATHE ken=00d3c187bded0129a346af21affaabade375b1c3 [na ompeaeneHne XUMHUYECKOM
8cf3d61632acf9035c32a694 AKTUBHOCTH BEILIECTB B

bubmorexa 1{OK, ypox xumun, 11 xmacc. Bumsr
XUMHUYECKOH CBI3U. MexaHU3MBI O6p8.30BaHI/I}I
KOBaJICHTHOH CBSI3U. Bonoponnas CBSI3b.
Me)KMOJ'IeKyHHpHLIC BBaHMOILCﬁCTBHH
https://lesson.edu.ru/my-school/lesson/df3b3148-
365¢-490c-a655-
0784371dfaa2?backUrl=https://urok.apkpro.ru/&tok
en=00d3c187bded0129a346af21affaa6a9e375b1c38
cf3d61632acf9035¢32a694

3aBUCMMOCTH BHUJA XMMHUYECKOU
CBS3M WM THUIA KPUCTAJUITMUECKOU
peleTKu
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https://lesson.edu.ru/my-school/lesson/e2bcac7e-8071-4140-864f-666b6d46fc54?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/e2bcac7e-8071-4140-864f-666b6d46fc54?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/e2bcac7e-8071-4140-864f-666b6d46fc54?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/e2bcac7e-8071-4140-864f-666b6d46fc54?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/e2bcac7e-8071-4140-864f-666b6d46fc54?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/df3b3148-365c-490c-a655-0784371dfaa2?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/df3b3148-365c-490c-a655-0784371dfaa2?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/df3b3148-365c-490c-a655-0784371dfaa2?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/df3b3148-365c-490c-a655-0784371dfaa2?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/df3b3148-365c-490c-a655-0784371dfaa2?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694

HaumenoBanme pa3jaesioB
H TeM

Koanu
€CTBO
4acoB

Tun
3aHATHSA

Mexaucuu
TUIHHAPHBI
€ CBSI3H

JlonoiHUTeIbLHAS JTUTEpaTypa

THIBI OLEHOYHEIX
MeponpHuATHI

bubnunoreka IIOK, ypok xumuu, 11 xnacc.
BajleHTHOCTE U BaJIEHTHBIE BO3MOKHOCTHA aTOMOB.
CBsI3b 2JIEKTPOHHOW CTPYKTYpPbl MOJIEKYJ C HX
TCOMCTPHUUCCKUM CTPOCHUCM
https://lesson.edu.ru/my-school/lesson/126d1421-
baff-41ee-89ac-
c91e09f2fab5?backUrl=https://urok.apkpro.ru/&tok
en=00d3c187bded0129a346af21affaa6a9e375b1c38
cf3d61632acf9035¢32a694

bubnnoreka MOIII - CIIO. PacmmpeHHBIH.
O0o001IeHe U CHCTEMATHU3alMsI 3HAHUI IO TEMeE
"CTtpoeHue aroma u BemiecTBa" (BUaeoMarepran)
https://uchebnik.mos.ru/material/b7faf5e1-9f19-
407b-bad1-7ec7e8155289?menuReferrer=catalogue

Knaccudukanmus,
¥ HOMEHKJIaTypa
HEOPraHMYECKUX BEIIECTB

TeopeTHyec
KOe
oOyueHue

MPAKTUYICCK
O€ 3aHsATHC

du3uka,
Buomorus

bubmnoreka MOII - CIIO. basoBeiii u
pacmupenHsiii. Kiaccudpukanus M HOMEHKIATypa
HEOpPTaHMYECKUX BEIIeCTB (BUIeOMaTEpHan)
https://uchebnik.mos.ru/material/8d7d2de9-b644-
44d4-99b6-06323f502e8f?menuReferrer=catalogue

bubmuoreka IIOK, ypox xumumm, 11 xiacc.
Krnaccudukanus 1 HOMEHKIATypa HEOpraHMYeCKUX
BCIICCTB
https://lesson.edu.ru/my-school/lesson/2da2f62f-
3828-42aa-acdc-
0a5bbb024363?backUrl=https://urok.apkpro.ru/&to
ken=00d3c187bded0129a346af21affaa6a9e375b1c3

1. Tecr «HomeHkimatypa u
Ha3BaHHE HEOPTraHUYECKUX
BEIIECTB UCXO0
U3 UX XUMHYECKOH (OopMyIbI
UM COCTABJIICHHE XMMHUYECKOU

bopMynBI  UCXOJsl W3 Ha3BaHUSA

BelleCTBA TI0 MEXIyHApOIHOMI
W TPUBHAIIBHON
HOMEHKJIAType».

2. [IpakTrueckue 3aaHUsg
o KJacCupUKaIuu,
HOMEHKJIAType U XHUMHUYECKUM
bopmyam HEOPraHUYeCKUX

17



https://lesson.edu.ru/my-school/lesson/126d1421-baff-41ee-89ac-c91e09f2fab5?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/126d1421-baff-41ee-89ac-c91e09f2fab5?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/126d1421-baff-41ee-89ac-c91e09f2fab5?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/126d1421-baff-41ee-89ac-c91e09f2fab5?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/126d1421-baff-41ee-89ac-c91e09f2fab5?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://uchebnik.mos.ru/material/b7faf5e1-9f19-407b-bad1-7ec7e8155289?menuReferrer=catalogue
https://uchebnik.mos.ru/material/b7faf5e1-9f19-407b-bad1-7ec7e8155289?menuReferrer=catalogue
https://uchebnik.mos.ru/material/8d7d2de9-b644-44d4-99b6-06323f502e8f?menuReferrer=catalogue
https://uchebnik.mos.ru/material/8d7d2de9-b644-44d4-99b6-06323f502e8f?menuReferrer=catalogue
https://lesson.edu.ru/my-school/lesson/2da2f62f-3828-42aa-acdc-0a5bbb024363?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/2da2f62f-3828-42aa-acdc-0a5bbb024363?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/2da2f62f-3828-42aa-acdc-0a5bbb024363?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/2da2f62f-3828-42aa-acdc-0a5bbb024363?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694

HaumenoBanme pa3jaesioB
H TeM

Koanu
€CTBO
4acoB

Tun
3aHATHSA

Mexaucuu
TUIHHAPHBI
€ CBSI3H

JlonoiHUTeIbLHAS JTUTEpaTypa

THIBI OLEHOYHEIX
MeponpHuATHI

8cf3d61632acf9035c32a694

bubnunoreka IIOK, ypok xumum, 11 xnacc.
BeH.IeCTBa MOJICKYJIDHOTO W HCEMOJICKYJIAPHOI'O
CTpOGHI/Iﬂ. Tuner KpI/ICTaJIJII/I‘IeCKI/IX peHICTOK nu
CBOICTBA BCIICCTB
https://lesson.edu.ru/my-school/lesson/01051269-
2d30-4a91-9fa9-
b2162dee2802?backUrl=https://urok.apkpro.ru/&to
ken=00d3c187bded0129a346af21affaa6a9e375b1c3
8cf3d61632acf9035¢32a694

BCIICCTB PAa3JIMIHBIX KJIACCOB

THUIBl XUMHYECKUX
peaxuuii

TeopeTHyec
KOe
oOyueHue

nabopaTtopH
0€ 3aHATHE

duszuka,
Bbuonorus

bubmuoreka IIOK, ypox xumum, 11 xiacc.
Knaccudukanms XUMHYECKHUX peaxkuuit B
HeOpraHquCKOﬁ u OpFaHquCKOﬁ XUMHUHU. 3aKOH
COXpPaHCHUA MACChl BCHICCTB, 3aKOH COXPAaHCHHA U
NpEeBpallCHUA SHCPIUU ITPU XUMHYCCKUX PCAKIUAX
https://lesson.edu.ru/my-school/lesson/b9082699-
€692-4ch2-ac9f-
e8b8a45d798c?backUrl=https://urok.apkpro.ru/&to
ken=00d3c187bded0129a346af21affaa6a9e375b1c3
8cf3d61632acf9035¢32a694

bubmnoreka MOII - CIIO. basoBenii wu
paCMHpeHHBIﬁ. 3aKOH COXpPaHCHUA MACCBhI U SHECPTUHN
B XUMHYECKHX  peakmusax. Kiaccudukanus
XUMHYECKUX peakuui (Bugeomarepuan)
https://uchebnik.mos.ru/material/b564da32-94db-
415b-b443-a6891c8a9c78?menuReferrer=catalogue

«Tunsl
peakuuin

1. Tect
XUMUYECKUX
2. 3agaun Ha pacyer
OTHOCHUTEIIBHOM  MOJIEKYJISIPHOU
MaccChbl, OIPEJECICHHE MacCOBOM
nomu  (Maccel)  XMMHYECKOTO
AJIEMEHTA (coenmHeHMS) B
MOJIEKYJIe (CMecH)

3. JIaboparopHast paboTta o Teme
«THUnbl XUMUYECKUX pEAKIIHI»

4. 3amaum HaA  COCTaBJICHHE
YPaBHEHUI pEaKLIAn:

—  COEQUHEHHUS,  3aMeLIeHUs,
pasnoxeHusi, 0OMEeHa M peakIui ¢
y4acTHEM KOMILIEKCHBIX
COCTMHECHH I (Ha npuMepe
TUAPOKCOKOMILIEKCOB aTIOMUHHUS

Io TEMEC
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https://lesson.edu.ru/my-school/lesson/2da2f62f-3828-42aa-acdc-0a5bbb024363?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/01051269-2d30-4a91-9fa9-b2162dee2802?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/01051269-2d30-4a91-9fa9-b2162dee2802?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
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https://lesson.edu.ru/my-school/lesson/01051269-2d30-4a91-9fa9-b2162dee2802?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/b9082699-c692-4cb2-ac9f-e8b8a45d798c?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/b9082699-c692-4cb2-ac9f-e8b8a45d798c?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/b9082699-c692-4cb2-ac9f-e8b8a45d798c?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/b9082699-c692-4cb2-ac9f-e8b8a45d798c?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/b9082699-c692-4cb2-ac9f-e8b8a45d798c?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://uchebnik.mos.ru/material/b564da32-94db-4f5b-b443-a6891c8a9c78?menuReferrer=catalogue
https://uchebnik.mos.ru/material/b564da32-94db-4f5b-b443-a6891c8a9c78?menuReferrer=catalogue

HaumenoBanme pa3jaesioB
H TeM

Koanu
€CTBO
4acoB

Tun
3aHATHSA

Mexaucuu
TUIHHAPHBI
€ CBSI3H

JlonoiHUTeIbLHAS JTUTEpaTypa

THIBI OLEHOYHEIX
MeponpHuATHI

bubmuoreka MOII - CIIO. basoBeliii u
pactupeHHbiid. OKUCTUTEIBHO-BOCCTAHOBUTEIBHBIE
peaknuu (BUaeoMaTepran)
https://uchebnik.mos.ru/material/5285aa47-339d-
4188-b8f1-f3731db43937?menuReferrer=catalogue

bubnmnoreka IIOK, ypok xummm, 11 xiacc.
OKI/ICJII/ITGJII)HO-BOCCTaHOBI/ITeJII)HI)IG pCeaKkuuru.
Baxueiinme oKUCIUTEIN U BOCCTAHOBUTEIHN
https://lesson.edu.ru/my-school/lesson/711f6f00-
2bb5-41c8-bea9-
2bd41501114b?backUrl=https://urok.apkpro.ru/&to
ken=00d3c187bded0129a346af21affaa6a9e375b1c3
8cf3d61632acf9035¢32a694

Y IMHKA);

— OKHUCIIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PpEaKLUUNd C
UCIIOJIb30BaHUEM MeToaa
3JIEKTPOHHOTO OajaHca;

— € YyyYacTHeM KOMIUIEKCHBIX
COCIMHEHU I (Ha npuMepe
THIPOKCOKOMITJIEKCOB LIMHKA U
QITIOMHUHUS).

CKOpOCTh XMMUYECKUX
peakuuii. XuMu4ecKoe
paBHOBECHE

TEeopeTudec
KO¢
oOydeHue

MMPAaKTUYICCK
O€ 3aHsATHC

nabopaTopH
o€ 3aHATHE

du3uka,
IKOIOTHSI

bubmuoreka I[OK, ypok xumuu, 11 Kiacc.
CKOpOCTh XUMHYECKON PEaKLIUH, €€ 3aBUCHUMOCTD OT
pa3nuuHbIX (hakTopoB. Katanus u kaTamu3aTopbl
https://lesson.edu.ru/my-school/lesson/fb26b4ba-
7c46-47af-87¢ee-
d63660788f4e?backUrl=https://urok.apkpro.ru/&to
ken=00d3c187bded0129a346af21affaa6a9e375b1c3
8cf3d61632acf9035¢32a694

bubmuoreka IIOK, ypox xummm, 11 Kiacc.
OO6paruMble U HEOOpaTUMBIE PeakIUU. XUMUYECKOe
paBHOBECHE
https://lesson.edu.ru/my-school/lesson/a0109714-

1. IIpakTUKO-OpUEHTUPOBAHHBIE
3aJaHusl Ha aHaiu3 (aKTOpOB,
BIIMSIOIIHAX Ha H3MCHCHUE
CKOPOCTH XMMHUYECKON PEAKIINH
2. IIpakTUKO-OpUEHTUPOBAHHBIE
3aJIaHus Ha MIPUMEHEHNE
npunuuna  Jle-Illarense s
HaXOXXJIEHUS HarpaBJICHUS
CMEIICHUS paBHOBeECHs
XUMHYECKOM pEaKlIUh W aHalu3
(hakTopoB, BIIUSIFOIIIUX Ha
CMeEIIIeHNE XHMHYECKOTO
paBHOBECHs
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https://uchebnik.mos.ru/material/5285aa47-339d-4188-b8f1-f3731db43937?menuReferrer=catalogue
https://uchebnik.mos.ru/material/5285aa47-339d-4188-b8f1-f3731db43937?menuReferrer=catalogue
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Oeb3-442f-84b4-
78e648f3ba25?backUrl=https://urok.apkpro.ru/&tok
en=00d3c187bded0129a346af21affaa6a9e375b1c38
cf3d61632acf9035c32a694

bubnmnoreka IIOK, ypox xumum, 11 Kiacc.
[Ipaktnueckass padora Ne 1 mo teme "BnusHue
pasnIUyHbIX (AKTOPOB HA CKOPOCTh XHMHYECKOM
peakuun"
https://lesson.edu.ru/my-school/lesson/d24d459b-
€862-4837-af1f-
8f8008c05ab6?backUrl=https://urok.apkpro.ru/&tok
en=00d3c187bded0129a346af21affaa6a9e375b1c38
cf3d61632acf9035c32a694

bubmuoreka IIOK, ypox xumum, 11 xmacc.
[IpakTnueckass pabora Ne 2 mo Teme "BnusiHue
PAa3JINIHBIX (I)aKTOpOB Ha IMOJOXECHUEC XUMHNUYCCKOI'O
paBHOBecHS"
https://lesson.edu.ru/my-school/lesson/f4f067f3-
3a22-4559-86¢€0-
£93072fbb744?backUrl=https://urok.apkpro.ru/&to
ken=00d3c187bded0129a346af21affaa6a9e375b1c3
8cf3d61632acf9035¢c32a694

bubmmoreka MOUI - CIIO. PacmupeHHBIH.
CKOpOCTh XUMUYECKHUX PEAKIUH, €€ 3aBUCUMOCTD OT
pa3InYHBIX ¢bakxTopoB (BUzEeomaTepuan)

https://uchebnik.mos.ru/material/257edf55-c1e8-

MeponpHuATHI
3. Jlaboparopuas paborta
«U3yuenune 3aBHCUMOCTH

CKOPOCTH XHUMHYECKOW pEaKIHH
OT KOHLIEHTPAllUU Pearupyroumx
BEILECTB U TEMIIEPATypPhI»

4. Tectr «HM3MeHeHHE CKOPOCTH
XUMUYECKUX peakuuit 10/t
JNENUCTBUEM pa3IMYHBIX
dakTtopoB». 3amaud Ha pacyer
CKOPOCTH XUMHUYECKOH pEaKIHUH
MpU  W3MEHEHUW KOHIICHTPAINH
pearupyromux BeIIeCTB W/WUIH

TeMreparypbl (mpaBwio BaHT-
Todda)
5. Tect «XHUMHUYECKOE

paBHOBECHE». 3ajaud Ha pacuer
TEIUIOBBIX 3PPEKTOB XUMHUECKON
peaxuuu, PaBHOBECHBIX
KOHIEHTpalui pearupyomumx
BELIECTB U MIPOYKTOB peakLuii
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bubmmoreka Buneoreka
AKCIICPUMEHTOB.

https://videoteka.apkpro.ru/chem

IIKOJIBHBIX

LOK,

Buneoomnrnitel «BausiHue OpUpOABl  PEearnpyIONHUX
BCIIECTB HAa CKOPOCTh XHMMHMYECKOW PEaKIIUN,
«Bmmsane IO N COIPUKOCHOBEHHSI
pEarupyoIIMX BEIIECTB Ha CKOPOCTh XMMHUUYECKOU
peaknuny, «BausHMe TeMmepaTyphl Ha CKOPOCTh
XMMHYSCKOM peakuuny, «BIHgHHEe KoIMdyecTBa
KaTaJIM3aTopa Ha CKOPOCTh XMMHUUYECKON pPEaKITIM,
«BmusHre KOHIIEHTpAallUM PEearupyIolMX BEHISCTB
Ha CKOPOCTh XMMHMYECKON peakimnny, «Pa3znoxenne
NEePOKCHIAa BOJOPOAA B MPUCYTCTBUM Pa3JIMUYHBIX
KaTtaanu3atopoBy, «KaramuTumdueckoe pas3iaoKeHHe
NEePOKCHIA BOJAOPOIAA

PactBopsI, Teopus
AJIEKTPOJIUTHYECKON
JIUCCOIUAIINN U HOHHBIN
oOMeH

TeopeTndec
Koe
oOydeHue

nabopaTtopH
0€ 3aHATHE

dusnka,
DKomorus

bubmmoreka MODOII - CIIO. bazoBeiii u
pacuupeHsslii. [loHATHE O TUCHEPCHBIX CUCTEMAX.
PactBoprl. PacTBOprMOCTH BEHIECTB B  BOJIE.
(BumeomaTepuan)
https://uchebnik.mos.ru/material/bcee275b-38a3-
4ddd-b3cb-570d663b750b?menuReferrer=catalogue

bubmuoreka MOUI - CIIO. PacmupeHHBIH.
DnekTponuTudeckas auccounanusa. CHIIbHBIE |
cl1a0bIe AIEKTPONIUTHI (BHIEOMATEPHUAIT)

1. 3agagma Ha coOCTaBJIEHHE
MOJIEKYJISIPHBIX u HMOHHBIX
peakuuii ¢ y4acTUEeM OKCHJIOB,
KUCJIOT, OCHOBAaHMH M COJIEH,
WOHHBIX  PEaKUuMid  THUAPOJINA3A
COJIEH, YCTAHOBJIEHUE U3MEHEHMS
KHCJIOTHOCTH CPEJIBI.

2. JlaGopatopHas pabora
«IIpurortoBiieHnEe pacTBOPOB)»

3. JlaGopatopHas pabora
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https://uchebnik.mos.ru/material/44071921-687d-
42fc-aad1-0f2193334947

bubnmnoreka IIOK, ypok xummm, 11 xiacc.
OnektponuTrueckas auccounuainus. CulilbHbIE U
CJ'IaﬁHe QJICKTPOJIUTHI. CrerneHp JAUcCcoualnnu
https://lesson.edu.ru/my-school/lesson/55f2a92a-
10d2-4277-a23e-
a8a0d946f8b8?backUrl=https://urok.apkpro.ru/&tok
en=00d3c187bded0129a346af21affaa6a9e375b1c38
cf3d61632acf9035¢32a694

bubmuoreka IIOK, ypok xumun, 11 knacc. [Tonsarue
(6] AUCTICPCHBIX CUCTEMaAx. HpeI[CTaBIIeHI/Ie (0]
KOJUUIOUJHBIX pPacTBOpax
https://lesson.edu.ru/my-school/lesson/fe9aed96-
2ecf-4e2b-a79d-
7503fa84d73e?backUrl=https://urok.apkpro.ru/&tok
en=00d3c187bded0129a346af21affaa6a9e375b1c38
cf3d61632acf9035¢32a694

bubmuoreka IIOK, ypox xummm, 11 xiacc.

HctnnnbIe pacTBOpBI. Hacpimennsie u
HEHACBIIICHHBIE pacTBOPBI, pPacTBOPUMOCTb.
Kpucramnoruapatst

https://lesson.edu.ru/my-school/lesson/718c7235-
5ae0-4f46-8622-
ecc8762b96c6?backUrl=https://urok.apkpro.ru/&to
ken=00d3c187bded0129a346af21affaa6a9e375b1c3

«Peakuuu rugposinsza»
4. JlaGopaTopHas

pabora

«UccnenoBanue JIACTIEPCHBIX

CHUCTEM»

5. CamocrosrenbHas pabora 1O
TeMe «JluCIepCHBIE  CHUCTEMBI»
(pemienue 3agad  Ha CHOCOOBI
BBIPKCHUS KOHIICHTPALIUU

pPacTBOpPOB)
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bubnnoreka LHOK, ypok xumuu, 11 xnace. Crioco6st
BBIPpAXXCHHA KOHLOCHTpAIUKW PACTBOPOB: MacCCOBas
JIOJISL BEMIECTBA B PACTBOPE
https://lesson.edu.ru/my-school/lesson/1460291b-
5d5a-4d36-93ca-
11832e3caf46?backUrl=https://urok.apkpro.ru/&tok
en=00d3c187bded0129a346af21affaa6a9e375b1c38
cf3d61632acf9035c32a694

bu6muoreka LIOK, ypok xumuu, 11 xnacc. Crioco6st
BBIPAXKXCHUA KOHIOCHTpAlIMU PACTBOPOB: MOJIApHAas
KOHIOCHTpalusA
https://lesson.edu.ru/my-school/lesson/1460291b-
5d5a-4d36-93ca-
11832e3caf46?backUrl=https://urok.apkpro.ru/&tok
en=00d3c187bded0129a346af21affaa6a9e375b1c38
cf3d61632acf9035¢32a694

bubnnoreka [{OK, ypox xumuu, 11 kmacc. Monnoe
npousBeneHne Boabl. (Cpena BOAHBIX PacTBOPOB:
KHUCJIOTHAs, IIEJI0YHas1, HeWTpanbHas. BoaopoaHsiii
noka3zarenb (pH) pactBopa. JIaGopaTOpHBI OMNBIT:
ONpEeACIEHUE CpeAbl PACTBOPOB €  IIOMOIIBIO
HMHIMKaTOpa
https://lesson.edu.ru/my-school/lesson/eb35bd40-
0b14-49a0-b8al-
e9bedeb931c9?backUrl=https://urok.apkpro.ru/&to
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https://lesson.edu.ru/my-school/lesson/1460291b-5d5a-4d36-93ca-11832e3caf46?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/1460291b-5d5a-4d36-93ca-11832e3caf46?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/1460291b-5d5a-4d36-93ca-11832e3caf46?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/1460291b-5d5a-4d36-93ca-11832e3caf46?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/1460291b-5d5a-4d36-93ca-11832e3caf46?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/1460291b-5d5a-4d36-93ca-11832e3caf46?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/1460291b-5d5a-4d36-93ca-11832e3caf46?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/1460291b-5d5a-4d36-93ca-11832e3caf46?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/1460291b-5d5a-4d36-93ca-11832e3caf46?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/eb35bd40-0b14-49a0-b8a1-e9bedeb931c9?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/eb35bd40-0b14-49a0-b8a1-e9bedeb931c9?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/eb35bd40-0b14-49a0-b8a1-e9bedeb931c9?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
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ken=00d3c187bded0129a346af21affaaba9e375b1c3
8cf3d61632acf9035¢32a694

bubnnoreka L{OK, ypok xumun, 11 xnace. ['maponus
coysei. Peakumm, nporekaromme B pacTBOpax
QJICKTPOJIUTOB
https://lesson.edu.ru/my-school/lesson/97ae92e8-
247b-4490-a9¢9-
743d092efa87?backUrl=https://urok.apkpro.ru/&tok
en=00d3c187bded0129a346af21affaa6a9e375b1c38
cf3d61632acf9035¢32a694

bubnunoreka IIOK, ypok xumum, 11 xmacc.
IIpaktuyeckas padora Ne 3 mo teme "Xumuueckue
peaKkIiu B pacTBOPax JIEKTPOTUTOB"
https://lesson.edu.ru/my-school/lesson/c9697fc4-
c6le-4a5a-b297-
3d2b2a638b0e?backUrl=https://urok.apkpro.ru/&to
ken=00d3c187bded0129a346af21affaa6ade375b1c3
8cf3d61632acf9035¢32a694

bubmnoreka  IIOK, Bwuacoreka  MIKOJIBHBIX
skcnepumenToB.  https://videoteka.apkpro.ru/chem
Buneoonsit «OmnpeneneHre cpesbl pacTBopa ¢
IIOMONIBI0 UHIUKATOPA

PyGexHbIil KOHTPOJIb IO
pazgeny 1

KOHTPOJIBHO
€ 3aHsATHe

I'a6bpuensn O.C. Xumus: EcrecTBeHHO-HAy4YHBIN
npoduns: Kuura mis mnpemomaBaTens: ydeOHOE
m3nanue / Tabpuensu O.C., Jleicoa TI.I.,

Konrponsnas pabora 1
«CtpoeHnue BEIIIECTBA
XUMHUYECKHUE PEAKIIUI

u
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https://lesson.edu.ru/my-school/lesson/eb35bd40-0b14-49a0-b8a1-e9bedeb931c9?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/eb35bd40-0b14-49a0-b8a1-e9bedeb931c9?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/97ae92e8-247b-4490-a9c9-743d092efa87?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/97ae92e8-247b-4490-a9c9-743d092efa87?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/97ae92e8-247b-4490-a9c9-743d092efa87?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/97ae92e8-247b-4490-a9c9-743d092efa87?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/97ae92e8-247b-4490-a9c9-743d092efa87?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/c9697fc4-c61e-4a5a-b297-3d2b2a638b0e?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/c9697fc4-c61e-4a5a-b297-3d2b2a638b0e?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/c9697fc4-c61e-4a5a-b297-3d2b2a638b0e?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/c9697fc4-c61e-4a5a-b297-3d2b2a638b0e?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/c9697fc4-c61e-4a5a-b297-3d2b2a638b0e?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://videoteka.apkpro.ru/chem
https://vkvideo.ru/video-221631774_456239137?ref_domain=videoteka.apkpro.ru
https://vkvideo.ru/video-221631774_456239137?ref_domain=videoteka.apkpro.ru
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OctpoymoB N.I'. — Mocksa: Akanemus, 2024. — C.
312-359 (OOmieobpa3zoBarenbHasl TOATOTOBKA B
yupexxnenusix CIIO). - URL: https://academia-
moscow.ru/cataloque/5398/709297/ -  Pexwum
noctymna: DJeKTpoHHas OuOimoreka «Academia-
moscowy. - TeKCT: 3JCKTPOHHBIH

Paznean 2.
Heopranuueckasi xumusi

18

KouTtpoubHasn
CBoiicTBa
BellecTB

(mo pazaeay 2)

pabora.
HEOPraHHYeCKHX

DU3NKO-XUMHUYECKUE
CBOMCTBA HEOPTaHUYECKHUX
BEILIECTB

TeopeTHyec
KOe
oOyueHue

MIPaKTHYECK
0€ 3aHATHE

nabopaTopH
o€ 3aHATHE

du3uka,
I'eorpadus

bubmuoreka IIOK, ypox xumum, 11 xiacc.
[Tonoxenne mertamioB B Ilepuonnueckon cucreme
XUMHUYCCKUX DJDJICMCHTOB. OCOGCHHOCTI/I CTPOCHUA
OJICKTPOHHBIX O60J'IO‘I€K aTOMOB MCTAJIJIOB
https://lesson.edu.ru/my-school/lesson/c82659f2-
c7ee-41f8-a696-
47c3a2fd711e?backUrl=https://urok.apkpro.ru/&tok
en=00d3c187bded0129a346af21affaa6a9e375b1c38
cf3d61632acf9035¢32a694

bu6mmoreka LHOK, ypox xumum, 11 kiacc. O6mue
¢usnueckue cBoiicTBa MeTauioB. llpumMenenue
METaJuUIOB B OBITY W TexHuKe. JleMoHcTpauus:
00pasIisl MEeTaJIoB
https://lesson.edu.ru/my-school/lesson/bb6d9dc1-
880c-4d86-86a2-
77e09e4bclc7?backUrl=https://urok.apkpro.ru/&to

l. Tect «OcobeHHocTH
XUMUYECKUX CBOMCTB OKCH/IOB,
KHCIIOT, OCHOBaHHM, aM(pOTEPHBIX
TUAPOKCHUJIOB U COJIEW.

2. 3amaHusd Ha COCTaBJICHHE
YPaBHEHUN XUMHUYECKUX PEaKIIHil
C Y4aCTHEM MIPOCTHIX U CIOKHBIX
HEOPTraHUYECKHUX BEIIECTB:
OKCHJIOB METAJJIOB, HEMETAJIOB U
aM(pOTEPHBIX 3JIEMEHTOB;
HEOPraHUYeCKUX KHCJIIOT,
OCHOBaHMH U aM(OTEepHBIX
TUAPOKCHUJIOB,  HEOPraHUYECKUX
COJICM, XapaKTEepPU3YIOUIUX X
CBOMCTBA U CIIOCOOBI OTYUYEHUSI.
3. IIpakTUKO-OpUEHTUPOBAHHBIE
TEOpPETHUYECKUE  3aJlaHus  Ha
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https://academia-moscow.ru/catalogue/5398/709297/
https://academia-moscow.ru/catalogue/5398/709297/
https://lesson.edu.ru/my-school/lesson/c82659f2-c7ee-41f8-a696-47c3a2fd711e?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/c82659f2-c7ee-41f8-a696-47c3a2fd711e?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/c82659f2-c7ee-41f8-a696-47c3a2fd711e?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/c82659f2-c7ee-41f8-a696-47c3a2fd711e?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/c82659f2-c7ee-41f8-a696-47c3a2fd711e?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/bb6d9dc1-880c-4d86-86a2-77e09e4bc1c7?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/bb6d9dc1-880c-4d86-86a2-77e09e4bc1c7?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/bb6d9dc1-880c-4d86-86a2-77e09e4bc1c7?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694

Koauu Mexaucuu
HaumenoBanme pa3jaesioB Tun THIBI OLEHOYHEIX
€CTBO TUIMHAPHBI JlonoJIHUTe/IbHAA JIUTEpaTypa .
H TeM 3aHATHUA MeponpusTHiA
4acoB € CBSI3H
ken=00d3c187bded0129a346af21affaa6a9e375b1c3 |cBoiicTBa u HOJTy4eHHE
8cf3d61632acf9035¢c32a694 HEOPraHUYECKUX BEIIECTB.
4. Jlaboparopuas paborta
bubnnoreka LIOK, ypok xumuu, 11 knacc. Crnassi|«CBoiicTBa METAJJIOB u

METAJUIOB. JleMOHCTparus: Komuiekuus «MeTtaisl 1
CILIaBbI» https://lesson.edu.ru/my-
school/lesson/f181b697-78e8-4686-b462-
bbf038f311b6?backUrl=https://urok.apkpro.ru/&tok
en=00d3c187bded0129a346af21affaa6a9e375b1c38
cf3d61632acf9035c32a694

bubmuoreka IIOK, ypox xumum, 11 xiacc.
DNEKTPOXUMHUECKUN PsIi HANpsKEHUN METaslioB.

OO6ume CIOCO0BI MOJTyYeHUS METaJIIOB:
TUAPOMCTAILTYPrus, MUPOMETAIIITYPI U,
ANEKTPOMETAILTYPTHUS

https://lesson.edu.ru/my-school/lesson/af8e1d14-
8a16-482f-b6be-
46af16a06722?backUrl=https://urok.apkpro.ru/&tok
en=00d3c187bded0129a346af21affaa6a9e375b1c38
cf3d61632acf9035¢32a694

bubmnoreka MOII - CIIO. basoBenii wu
paCMHpeHHBIﬁ. O6ma${ XapaKTCpUCTUKa MCETAJIJIOB
(Bumeomarepuan)
https://uchebnik.mos.ru/material/713bfd8d-ccOb-
4212-b8b4-01d0e62bf9ba?menuReferrer=catalogue

bubmnoreka MOII - CIIO. basoBenii wu

HEMCTAJJIOB»
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https://lesson.edu.ru/my-school/lesson/bb6d9dc1-880c-4d86-86a2-77e09e4bc1c7?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/bb6d9dc1-880c-4d86-86a2-77e09e4bc1c7?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/f181b697-78e8-4686-b462-bbf038f311b6?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/f181b697-78e8-4686-b462-bbf038f311b6?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/f181b697-78e8-4686-b462-bbf038f311b6?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/f181b697-78e8-4686-b462-bbf038f311b6?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/f181b697-78e8-4686-b462-bbf038f311b6?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/af8e1d14-8a16-482f-b6be-46af16a06722?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/af8e1d14-8a16-482f-b6be-46af16a06722?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/af8e1d14-8a16-482f-b6be-46af16a06722?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/af8e1d14-8a16-482f-b6be-46af16a06722?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/af8e1d14-8a16-482f-b6be-46af16a06722?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://uchebnik.mos.ru/material/713bfd8d-cc0b-42f2-b8b4-01d0e62bf9ba?menuReferrer=catalogue
https://uchebnik.mos.ru/material/713bfd8d-cc0b-42f2-b8b4-01d0e62bf9ba?menuReferrer=catalogue
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pacmpeHHblid. OOmue CcrnocoObl MONYYCHUS H
IIPUMCHCHUC MCTAJIJIIOB. MeTaJ’IJ’IprH}I
(Bumeomarepuan)
https://uchebnik.mos.ru/material/1c5dd30a-f330-
4cdd-9b18-6fd0981f9221?menuReferrer=catalogue

bubnanoreka MOIII - CIIO. PacummpeHHbIH.
lenouynsie Metamabl. CoeqUHEHHS IIEIOYHBIX
METaJIOB (Bumeomarepuan)

https://uchebnik.mos.ru/material/1fea2a35-44e5-
4093-a357-20f6bf8fb408?menuReferrer=catalogue

bubnnoreka MOIII - CIIO. PacmmpeHHBIH.
O0o001IeHe 1 cUCTEMATHU3alMs 3HAHUH II0 TEMeE
"Mertanmnsl ¥ WX coenuHeHus" (BUIeOMaTEpHAa)
https://uchebnik.mos.ru/material/8f115f14-7076-

4e7c-9e63-2e0f8c755ac7?menuReferrer=catalogue

bubnmnoreka IIOK, ypok xummm, 11 xmacc.
[Tonoxenue Hemerasnos B [lepuoauueckoii cucreme
xumuueckux osnemeHnToB JI. WM. Mengeneera wu
OCOOCHHOCTH CTPOCHHUS WX aromMoB. Duznyeckue
CBOMCTBA HEMETAJIJIOB
https://lesson.edu.ru/my-school/lesson/37170a8b-
9429-4fde-a88c-
2f0564bd76ca?backUrl=https://urok.apkpro.ru/&tok
en=00d3c187bded0129a346af21affaa6a9e375b1c38
cf3d61632acf9035c32a694
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https://uchebnik.mos.ru/material/1c5dd30a-f330-4cdd-9b18-6fd0981f9221?menuReferrer=catalogue
https://uchebnik.mos.ru/material/1c5dd30a-f330-4cdd-9b18-6fd0981f9221?menuReferrer=catalogue
https://uchebnik.mos.ru/material/1fea2a35-44e5-4093-a357-20f6bf8fb408?menuReferrer=catalogue
https://uchebnik.mos.ru/material/1fea2a35-44e5-4093-a357-20f6bf8fb408?menuReferrer=catalogue
https://uchebnik.mos.ru/material/8f115f14-7076-4e7c-9e63-2e0f8c755ac7?menuReferrer=catalogue
https://uchebnik.mos.ru/material/8f115f14-7076-4e7c-9e63-2e0f8c755ac7?menuReferrer=catalogue
https://lesson.edu.ru/my-school/lesson/37170a8b-9429-4fde-a88c-2f0564bd76ca?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/37170a8b-9429-4fde-a88c-2f0564bd76ca?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/37170a8b-9429-4fde-a88c-2f0564bd76ca?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/37170a8b-9429-4fde-a88c-2f0564bd76ca?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/37170a8b-9429-4fde-a88c-2f0564bd76ca?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
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bubmnoreka IIOK, ypok xumum, 11 xnacc.
AmoTponusi HEMETa/uIoB (Ha MpUMEPE KUCI0poa,
cepel, ¢ochopa wum yriepoma). Jlemoncrparmu:
06pa3I_IBI HCMCTAJJIOB
https://lesson.edu.ru/my-school/lesson/bf7ee5e0-
384e-4b2d-b192-
1b7af2f73be6?backUrl=https://urok.apkpro.ru/&tok
en=00d3c187bded0129a346af21affaa6a9e375b1c38
cf3d61632acf9035¢32a694

bubnmnoreka IIOK, ypok xumum, 11 xmacc.
BreruucieHust Maccrl BCIISCCTBA UJIN O6’béMa ra30B I10
HU3BCCTHOMY KOJIMYCCTBY BCIIECTBA, MACCEC WA
00bEMY OJIHOTO M3 YYacTBYIOUIMX B peakUuu
BCIICCTB
https://lesson.edu.ru/my-school/lesson/205cdff4-
26ce-43ab-8d86-
defc65cd32f2?backUrl=https://urok.apkpro.ru/&tok
en=00d3c187bded0129a346af21affaa6a9e375b1c38
cf3d61632acf9035¢32a694

bubnmoreka MOIII - CIIO. bazoBeiii u
pacmupenasiid. OOmue CBOWCTBA HEMETAJIJIOB.
lNanorensr (BumeomaTepuan)

https://uchebnik.mos.ru/material/23a0f3ad-948f-
414d-8f97-a36e38928810?menuReferrer=catalogue

bubmuoreka MOUI - CIIO. PacmupeHHBIH.
O0001eHne 1 cucTeMaTh3aus 3HAHUNA [0 TEME
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https://lesson.edu.ru/my-school/lesson/bf7ee5e0-384e-4b2d-b192-1b7af2f73be6?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/bf7ee5e0-384e-4b2d-b192-1b7af2f73be6?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/bf7ee5e0-384e-4b2d-b192-1b7af2f73be6?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/bf7ee5e0-384e-4b2d-b192-1b7af2f73be6?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/bf7ee5e0-384e-4b2d-b192-1b7af2f73be6?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/205cdff4-26ce-43ab-8d86-defc65cd32f2?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/205cdff4-26ce-43ab-8d86-defc65cd32f2?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/205cdff4-26ce-43ab-8d86-defc65cd32f2?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/205cdff4-26ce-43ab-8d86-defc65cd32f2?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/205cdff4-26ce-43ab-8d86-defc65cd32f2?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://uchebnik.mos.ru/material/23a0f3ad-948f-414d-8f97-a36e38928810?menuReferrer=catalogue
https://uchebnik.mos.ru/material/23a0f3ad-948f-414d-8f97-a36e38928810?menuReferrer=catalogue

Kouuu Mexaucuu
HaumenoBanme pa3jaesioB Tun THIBI OLEHOYHEIX
" TeM €CTBO | g | MWTMHAPHBI JlonoJIHUTE/IbHAA JIUTEPATYpa MeponpusTHii
4acoB e CBSI3M
"Hemeramnel 1 ux coeauHenus" (BugeomaTepualt)
https://uchebnik.mos.ru/material/b83aede9-308c-
4bf9-a48e-50818e67ea63?menuReferrer=catalogue
bubmuoreka MOII - CIIO. ba3zoBeii u
pacuIMpEeHHBIN. I'enetnueckas CBS3b
HEOPTraHUYECKUX BEILECTB (BumeomaTepuan)
https://uchebnik.mos.ru/material/9ce54199-4ee8-
4dfd-9bel-d75dfc8e18b8?menuReferrer=catalogue
Wnentuduxanms 2  |mpaktuyeck | Dxonorusi, |Poccuiickas snekrponnas mikona (POIID), yuebnbrit|1. 3amanus Ha  cocTaBleHHE
HEOPTaHWYECKNX BEIIECTB oe 3ausitue | ['eorpadus, |mpeamer Xumus, 11 KJIacC|peakiuii 0OHapyKEHUsI KaTHOHOB
besomacnoc |Ypok 10. OOmas xapakrepuctuka u cnocoOsl|l-VI rpynn u aHHOHOB, B T.4. B
2 |maGopaTopH | y, MOJIy4YEHHUS] METAJIJIOB MOJIEKYJISIPHOHM U HOHHOH (hopmax,
0€ 3aHATHE | xp3neneste |https://resh.edu.ru/subject/lesson/3493/start/151213/ |oOHapyKeHUsI ~ HEOPraHMYIECKHX
JILHOCTH VYpok 11. O630p MeTaNTMYECKUX 2JIEMEHTOB A- 1 B-|BelecTB B pealbHBIX OO0BEKTaX

rpymnno
https://resh.edu.ru/subject/lesson/5814/start/151239/

VYpok 12. Menp. Lunk. Turtan. Xpom. XKeneso.
Huxens. ITnatunaa
https://resh.edu.ru/subject/lesson/3534/start/151266/
Vpok 13. CiutaBel MmeTamioB
https://resh.edu.ru/subject/lesson/4961/start/151293/
Ypox 14. OO630p HemeramwioB. CBoiicTBa H
MIPUMEHEHHUE BAKHEHIIINX HEMETAIIIOB
https://resh.edu.ru/subject/lesson/5939/start/151320/
VYpoxk 15. CBoiicTBa okcu10B HemeTaiioB. CBOMCTBa
CepHOM W  a30THOM  KuCIOT. BopopoaHbie
COCONHCHUA HEMCTAJIJIOB

OKPY’KaIOILEH Cpebl.
2. Jlaboparopnas
«Unentudukanus
HEOPTaHUYECKUX BEIIECTBY.

3. naGopaTopHas paboTa Ha BEIOOp

paborta

«AHaNUTHYECKHE peakuuun
katuoHoB [-VI rpynm» wunm
«AHaIUTHYECKHE peakuuu
QHUOHOBY
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https://uchebnik.mos.ru/material/b83aede9-308c-4bf9-a48e-50818e67ea63?menuReferrer=catalogue
https://uchebnik.mos.ru/material/b83aede9-308c-4bf9-a48e-50818e67ea63?menuReferrer=catalogue
https://uchebnik.mos.ru/material/9ce54199-4ee8-4dfd-9be1-d75dfc8e18b8?menuReferrer=catalogue
https://uchebnik.mos.ru/material/9ce54199-4ee8-4dfd-9be1-d75dfc8e18b8?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/5814/start/151239/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/4961/start/151293/
https://resh.edu.ru/subject/lesson/5939/start/151320/

HaumenoBanme pa3jaesioB
H TeM

Koanu
€CTBO
4acoB

Tun
3aHATHSA

Mexaucuu
TUIHHAPHBI
€ CBSI3H

JlonoiHUTeIbLHAS JTUTEpaTypa

THIBI OLEHOYHEIX
MeponpHuATHI

https://resh.edu.ru/subject/lesson/5913/start/151347/

bubmmorexka  IIOK, Bwuaeoreka  MIKOJBHBIX
SKCIIEPUMEHTOB.

https://videoteka.apkpro.ru/chem

BuneoonsITer «BzanmonencTere IIETOYHBIX
METAJIJIOB C XJIOPOMY, «B3anMoaeicTBHE IET0YHBIX
METAJLIOB c BOJOM

bubmuoreka IIOK, ypox xumum, 11 xiacc.
BrrunciaeHust Macchl BelecTBa WM 00bEMA ra30B MO
HU3BCCTHOMY KOJIMYUCCTBY BCHIECCTBA, MACCEC WU
00BEMY OJHOTO U3 YYacTBYIOIIMX B PEAKIUH
BCIIICCTB
https://lesson.edu.ru/my-school/lesson/bbbfbcd7-
1822-4194-bf5f-
c544f8b95878?backUrl=https://urok.apkpro.ru/&to
ken=00d3c187bded0129a346af21affaa6a9e375b1c3
8cf3d61632acf9035¢32a694

bubnunoreka IIOK, ypok xummm, 11 xmacc.
Braucnenns. OHpe,Z[C.IICHI/Ie J0JI1 BbIXOJa ITPOAYKTa
peaKHI/II/I oT TeOpeTI/I'-IeCKI/I BO3MOXXHOT'O
https://lesson.edu.ru/my-school/lesson/3b268b27-
9111-4ddc-a9b6-
597ed56d6efc?backUrl=https://urok.apkpro.ru/&tok
en=00d3c187bded0129a346af21affaa6a9e375b1c38
cf3d61632acf9035¢32a694
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https://resh.edu.ru/subject/lesson/5913/start/151347/
https://videoteka.apkpro.ru/chem
https://vkvideo.ru/video-221631774_456239171?ref_domain=videoteka.apkpro.ru
https://vkvideo.ru/video-221631774_456239171?ref_domain=videoteka.apkpro.ru
https://vkvideo.ru/video-221631774_456239167?ref_domain=videoteka.apkpro.ru
https://vkvideo.ru/video-221631774_456239167?ref_domain=videoteka.apkpro.ru
https://lesson.edu.ru/my-school/lesson/bbbfbcd7-1822-4194-bf5f-c544f8b95878?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/bbbfbcd7-1822-4194-bf5f-c544f8b95878?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/bbbfbcd7-1822-4194-bf5f-c544f8b95878?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/bbbfbcd7-1822-4194-bf5f-c544f8b95878?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/bbbfbcd7-1822-4194-bf5f-c544f8b95878?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/3b268b27-9111-4ddc-a9b6-597ed56d6efc?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/3b268b27-9111-4ddc-a9b6-597ed56d6efc?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/3b268b27-9111-4ddc-a9b6-597ed56d6efc?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/3b268b27-9111-4ddc-a9b6-597ed56d6efc?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/3b268b27-9111-4ddc-a9b6-597ed56d6efc?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694

Koanu Mexaucuu
HaumenoBanme pa3jaesioB Tun THIBI OLEHOYHEIX
" Tem e€CTBO SAHSTHS TUIMHAPHBI JlonoJIHUTe/IbHAA JIUTEpaTypa MepompusTHii
JacoB € CBSI3M
bubnunoreka IIOK, ypok xumuu, 11 xnacc.
Beruucnenuss  maccel  (0ObeMa, — KOJIMYECTBA
BEILIECTBA) NPOJYKTAa PEAKIUU, €CIH OIHO U3
BEILIECTB JaHO B BHJIC PacTBOpPa C OINPEACICHHOU
MAacCOBOM J0JIE paCTBOPEHHOTO BEIIECTBA
https://lesson.edu.ru/my-school/lesson/c592fe86-
997b-4ae5-8a7f-
2eba0c13fbcd?backUrl=https://urok.apkpro.ru/&tok
en=00d3c187bded0129a346af21affaa6a9e375b1c38
cf3d61632acf9035¢32a694
[IpownsBoacTBO 2 teopetuuec | ['eorpadus, |budbmuorexka 1IOK, ypok xummm, 11 wmacc. Pomb|l. IlpakTuko-opreHTHpOBaHHbBIE
HEOPTraHWYECKHUX BEIECTB. KoOe ®dusuka, XUMHH B 00€CIEYeHHH YCTOMUMBOTO pPAa3BUTHS|3aJaHUS O POJM HEOPTaHUYECKOU
3Hauenue oOydeHue Oxkosorusi, |denoBedecTBa. I[IOHSATHE O HAYYHBIX METOJAX|XUMHUH B PA3BUTHUH MEIAUIIMHBI,
U TIPUMEHEHHUE B OBITY be3onacHoc |moO3HaHUS U METOJIOJIOTMU HAYUYHOT'O UCCIEAOBAHMS (CO3JAHUM  HOBBIX  MaTEpHaJIOB
U Ha IPOM3BOJICTBE 2 |OpaKTHYECK | https://lesson.edu.ru/my-school/lesson/43ef7541-  |(B CTPOUTENBCTBE U AP. OTPACIIX
0C 3aHATUC | xy3nenesare |bb02-4ad6-9fbb- MPOMBIIICHHOCTH), HOBBIX
JBHOCTH 1988d1391fda?backUrl=https://urok.apkpro.ru/&to |ucrouHHKOB SHEPTUH
ken=00d3c187bded0129a346af21affaa6a9e375b1c3 |(anbrepHaTUBHBIC HCTOYHUKH

8cf3d61632acf9035c32a694

bubnnoreka LHOK, ypok xumun, 11 knacc. Hayunsie
TIPUHIHUIIBI opraHuzaliu XUMHUYECKOT'O
IIPOM3BOACTBA. [IpombInIUIEHHBIE CHocoObI
MOJIYUCHUA BAXXHEUIIINX BCIICCTB
https://lesson.edu.ru/my-school/lesson/0bfb5479-
5e7b-4bb8-b5c8-
9553fc9d74c6?backUrl=https://urok.apkpro.ru/&tok

SHEPruM) B pelIeHUUu MpoliIemM
9KOJIOTUYECKOW, IHEPreTUYECKOU
W MUIIEBOI 0€30IaCHOCTH

2. IIpakTUKO-OpUEHTUPOBAHHBIE

3aIaHMs o COCTaBJICHHUIO
XHUMUYECKHX PEaKIUi C ydyacTHeM
HEOPTaHMYECKUX BEILIECTB,
UCTIOJIb3YEMBIX JUTS ux
uaeHTU(DUKAITAN u
MIPOMBIIIITICHHBIX croco6oB
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https://lesson.edu.ru/my-school/lesson/c592fe86-997b-4ae5-8a7f-2eba0c13fbcd?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/c592fe86-997b-4ae5-8a7f-2eba0c13fbcd?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/c592fe86-997b-4ae5-8a7f-2eba0c13fbcd?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/c592fe86-997b-4ae5-8a7f-2eba0c13fbcd?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/c592fe86-997b-4ae5-8a7f-2eba0c13fbcd?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/43ef7541-bb02-4ad6-9fbb-1988d1391fda?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/43ef7541-bb02-4ad6-9fbb-1988d1391fda?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/43ef7541-bb02-4ad6-9fbb-1988d1391fda?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/43ef7541-bb02-4ad6-9fbb-1988d1391fda?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/43ef7541-bb02-4ad6-9fbb-1988d1391fda?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/0bfb5479-5e7b-4bb8-b5c8-9553fc9d74c6?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/0bfb5479-5e7b-4bb8-b5c8-9553fc9d74c6?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/0bfb5479-5e7b-4bb8-b5c8-9553fc9d74c6?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694

Koanu Mexaucuu
HaumenoBanme pa3jaesioB Tun THIBI OLEHOYHEIX
€CTBO TUIHHAPHBI JonmosiHuTeIbHAS JIUTEPATYPaA .
H TeM 3aHATHSA MeponpusTHiA
9acoB € CBSI3M
en=00d3c187bded0129a346af21affaa6a9e375b1c38 |monyueHus

cf3d61632acf9035c32a694

bubnnoreka LIOK, ypok xumum, 11 kmacc. Okcun
kpemHusi (IV), kpemHHeBas KHCIOTa, CUIIMKATHI.
HpI/IMeHeHI/Ie KpEMHHA U CT'O COGHHHGHHﬁ. CTeKJ’IO,
€ro HonyquHe, BHU/BI CTCKJIA
https://lesson.edu.ru/my-school/lesson/c6cc3010-
df24-47c4-b0ee-
16138b01e77a?backUrl=https://urok.apkpro.ru/&to
ken=00d3c187bded0129a346af21affaa6a9e375b1c3
8cf3d61632acf9035¢32a694

Poccuiickas snextponHas mkoina (POLL), yueOHbIi

MpeaMET Xnmus, 11 KJ1acc
VYpok 17. IIpyHIMIBI XMMHYECKOTO NPOU3BOJICTBA.
[IpombineHHOE MOJIyYeHHUE METAJIJIOB.

IIpon3BOACTBO UyryHa U CTaIU
https://resh.edu.ru/subject/lesson/3514/start/151429/
VYpoxk 18. Xumms B ObiTty. XuMHUEcCKas
IIPOMBILIIEHHOCTh M OKPYKAaroIas cpena
https://resh.edu.ru/subject/lesson/3504/start/151485/

00O «I'mobanJlaby, yueOHBI npeaMeT XuMus,
[IpoektHoe 3amanue «llomydeHne XUMHUUYECKUX
BEILIECTB HA MPOU3BOJICTBE»
https://globallab.ru/ru/project/list/a2e56dc8-007e-
11ee-b521-2cf05d0dcc4c/investigation
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https://resh.edu.ru/subject/lesson/3514/start/151429/
https://resh.edu.ru/subject/lesson/3504/start/151485/
https://globallab.ru/ru/project/list/a2e56dc8-007e-11ee-b521-2cf05d0dcc4c/investigation
https://globallab.ru/ru/project/list/a2e56dc8-007e-11ee-b521-2cf05d0dcc4c/investigation

Kouuu Mexaucuu
HaumenoBanme pa3jaesioB Tun THIBI OLEHOYHEIX
€CTBO IJIMHAPHBI JlonoiHUTeIbLHAS JTUTEpaTypa .
U TeM 3aHATHA MeponpusiTHii
4acoB € CBA3H
Py0esxHbIi1 KOHTPOJIb 110 2  |KOHTPOJBHO I'a6puensn O.C. Xumus: EcrectBenno-nayuHslii | KonTponbnas pabota 2
pazzaeny 2 € 3aHsATUe npoduns: Kuura mms mnpenogaBatens: yueOHoe|«CBoiicTBa HEOPraHUYECKUX
m3nanue / Tabpumensa O.C., JleicoBa [I.I.,|BemectB»
OctpoymoB N.I'. — MockBa: Akanemusi, 2024. — C.
312-359 (OO6mieoOpa3oBarenbHas TMOATOTOBKA B
yupexknenusx CIIO). - URL: https://academia-
moscow.ru/catalogue/5398/709297/ -  Pexum
noctyna: ONeKTpoHHas Oubnuoreka «Academia-
moscow». - TeKCT: 3JIEKTPOHHBIN
Pa3nea 3. Teopernueckue 4 Kontpoabnasi padora. Teopus
OCHOBBI OPraHHYEeCKOMH CTpOeHMs OpraHu4YecKux
XUMHH COeUHEHU. Yraesogopoabl
(mo paznenam 3 u 4)
Knaccudukanus, ctpoenue 2  |teoperuuec | Pusnka, bubnnoreka LHOK, ypok xumun, 10 knacc. [Ipenmer|l. 3amanus Ha cocTaBieHHE
U HOMEHKJIaTypa Koe buonorus  |u 3HaYeHME OPraHUYECKONW XUMUH, TIPEACTABICHUE O [Ha3BaHUN OpraHUYEeCcKuX
OpPTraHUYECKUX BEIICCTB oOyueHwne MHOT000pa3uu OpTraHUYECKUX COCIIMHEHUH. | COSTMHEHUH 110 TPUBUATLHON W
Hemonctpanuuss «O3HaKOMJIEHHE C  00pa3lamMu|MexIyHapoIHON
2 |mpaKTHYECK OpraHMYEeCKHUX BEIIECTB M MaTepuaJlaMd Ha HX|CHCTEMaTH4YeCKOW HOMEHKIIATYype.
0C 3aHATHC OCHOBEY 2. 3amaHns Ha COCTaBJIEHUE
https://lesson.edu.ru/my-school/lesson/49f59f8c-  |mosHBIX u COKpAIICHHBIX
d8b1-4566-9c92- CTPYKTYPHBIX bopmyn
02a0faff4bf9?backUrl=https://urok.apkpro.ru/&toke |opranmueckux BEIIIECTB
n=00d3c187bded0129a346af21affaa6a9e375b1c38cC |oTnenbpHEBIX KIIacCOB.
13d61632acf9035c32a694 3. 3agaun Ha ONpeaeIeHue
npocTeimen (bopmybI

bubmuorexka I[OK, ypox xummm, 10 xmacc.
DIEKTPOHHOE CTPOCHUE aToMa yriepoaa (OCHOBHOE

OpPraHUYECKON MOJICKYJIBI, UCXOIS
13 AJIEMEHTHOTO cocTaBa (B %).
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Koanu Mexaucuu
HaumenoBanme pa3jaesioB Tun THIBI OLEHOYHEIX
e€CTBO TUIMHAPHBI JlonoJIHUTe/IbHAA JIUTEpaTypa .
H TeM 3aHATHSA MeponpusTHiA
9acoB € CBSI3M
U BO30YXIEHHOE  COCTOSIHUA).  BajeHTHbIe

BO3MOXHOCTH aTOMa yrjacpoaa
https://lesson.edu.ru/my-school/lesson/1c9259f7-
a75b-4e09-8bf8-
e261ca0f33a2?backUrl=https://urok.apkpro.ru/&tok
en=00d3c187bded0129a346af21affaa6a9e375b1c38
cf3d61632acf9035¢32a694

bubnunoreka IIOK, ypok xumuu, 10 xnacc.
XuUMHUYECKasi CBSI3b B OPTaHMYECKUX COEIMHEHUSX.
MexaHu3mbl  00pa3oBaHUs KOBAJEHTHOW CBSI3U
(oOMEeHHBIH M JOHOPHO-aKUENTOPHBIN), G- U T-
cBs3u. Kparasie cBsa3u. CriocoObl pa3pbiBa CBSI3EH.
[TonsTre o cBOOOMHOM paauKaie, Hykieopuie u
aneKTpoduie
https://lesson.edu.ru/my-school/lesson/9813d784-
8edd-4a41-8967-
ec3480339e4f?backUrl=https://urok.apkpro.ru/&tok
en=00d3c187bded0129a346af21affaa6a9e375b1c38
cf3d61632acf9035¢32a694

bubmmoreka LHOK, ypok xumun, 10 xmacc. Teopus
CTpOCHHMSI OpraHudyeckux coenuHeHuit A. M.
BytnepoBa. MomnekynspHble W CTPYKTYpHBIE
(pa3BepHyTasi, COKpaIieHHas U CKeJIeTHAsI) pOPMYJIbI
OpTraHNYCCKUX BCIICCTB
https://lesson.edu.ru/my-school/lesson/393a3fa2-
1439-4a34-9af1-
137fd38felcd?backUrl=https://urok.apkpro.ru/&tok
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HaumenoBanme pa3jaesioB
H TeM

Koanu
€CTBO
4acoB

Tun
3aHATHSA

Mexaucuu
TUIHHAPHBI
€ CBSI3H

JlonoiHUTeIbLHAS JTUTEpaTypa

THIBI OLEHOYHEIX
MeponpHuATHI

en=00d3c187bded0129a346af21affaa6a9e375b1c38
cf3d61632acf9035¢32a694

bubnmnoreka IIOK, ypok xumum, 10 xiacc.
N3omepusa. Bupbl  u3omepuu:  CTpYKTypHas,
MPOCTPAHCTBEHHAsA. JJEKTpPOHHBIE A (dEeKTh B
MOJIEKYJIax OpraHUYECKUX COCTMHECHUI
(MHOYKTUBHBIH W Me30MepHbIH 3 deKTh).
JIabopaTopHbIl OMBIT: MOAEIUPOBAHUE MOJEKYJI
OpraHUYECKUX BEILIECTB
https://lesson.edu.ru/my-school/lesson/f835c5ab-
b9a3-4e04-8ca2-
924a43544d39?backUrl=https://urok.apkpro.ru/&to
ken=00d3c187bded0129a346af21affaa6ade375b1c3
8cf3d61632acf9035¢32a694

bubnmnoreka IIOK, ypok xumum, 10 xiacc.
Knaccudukanus OPTraHUYECKHUX peaKLuii.
OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIE p€akuuu B
OpFaHHqCCKOﬁ XUMHUHA. I[eMOHCTpaLII/IH «OHLITBI 10
IpPEBpaAIICHUI0  OpPraHUYECKUX  BEIIECTB  IIpU
HarpC€BaHnuu (HJ’IaBJ’ICHI/Ie, O6yFHI/IBaHI/IC n I‘OpCHI/IC)»
https://lesson.edu.ru/my-school/lesson/044b9cf3-
9592-4435-af67-
a0688f4f63b9?backUrl=https://urok.apkpro.ru/&tok
en=00d3c187bded0129a346af21affaa6a9e375b1c38
cf3d61632acf9035¢32a694
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Koy Mexaucuu
HaumenoBanme pa3jaesioB Tun THIBI OLEHOYHEIX
€CTBO IJIMHAPHBI JlonoiHUTEIbHAS JTATEpaTypa .
U TeM 3aHATHUSA MeponpusTHi
4acoB e CBSI3U
bubnnoreka MOII - CIIO. PacmmpeHHBIH.
Knaccudukanus ~ opraHM4eckMx  COEIUHEHUH
(BuzmeomaTepuan)
https://uchebnik.mos.ru/material/d836256f-cOdf-
4bdb-852d-f47eb8e71c88
bubnanoreka MOIII - CIIO. bazoBeiii u
pacipeHHslii. Teopust CTpOEHMsI OpPraHUYEeCKUX
coequHenuii A. M. bytneposa. ['omonorus u
nzomepus. Bunel wu3omepum  (Bupeomarepuan)
https://uchebnik.mos.ru/material/d22790d2-20b4-
4dac-9e88-b0f81d579a97?menuReferrer=catalogue
Poccuiickas snextponHas mkoina (POLL), yueOHbIi
npeameT Xumus, 10 KJIace
Ypok 1. IIpenmer opranmueckoil xumuu. Teopus
XMMHYECKOTO CTPOEHHUS] OPraHWYECKUX BEILIECTB
https://resh.edu.ru/subject/lesson/6149/start/
Pa3neu 4. Yriesogopoabl 14 Kontpouabnasi paGora. Teopus
CTPOCHHUA OPraHu4YecKux
COeIMHEHUI. YTJ1eB0o0pPOoasI (110
pasneaam 3 u 4)
YTIeBo10pOIbI U UX 2  |teoperuuec | ['eorpadus, |bubmuorexa MOIII - CI1O. Paciumpennsiil. Ankansl:(1.  3agaHuss Ha  COCTaBlIEHHE
IIPUPOJHBIE HCTOYHUKH KOe Dusuka COCTaB, CTPOEHHUE, TOMOJIOTHYECKUH s, U30MEPUS, | YPABHCHUIM XUMHUYECKUX PEaKLIUN
o0yueHue HOMEHKJIaTypa (Bumeomatepuan)|c ydacTueM OpraHNMYeCKHX
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Kouuu Mexaucuu
HaumenoBanme pa3jaesioB Tun THIBI OLEHOYHEIX
€CTBO IJIMHAPHBI JlonoiHUTeIbLHAS JTUTEpaTypa .
U TeM 3aHATHS MeponpusTHiA
4acoB e CBSI3U
4 |teoperndyec https://uchebnik.mos.ru/material/480484ba-4cee-  |BemiecTB Ha OCHOBAaHHU  HX
KO€ 4c79-819c-efaa89b382ab?menuReferrer=catalogue |cocraBa u cTpoeHwUsL.
oOydeHue 2. 3amaHus Ha COCTaBJICHHE
bubnanoreka MOII - CIIO. ba3oBbiii  u|ypaBHEHUI XUMHUYECKUX PEAKIIHil,
4 |reopernyec pacmupeHHslii.  Asikenbl. CocTaB,  CTPOEHHE,|WUIIOCTPUPYIOLIUX XUMHUYECKUE
Koe TOMOJIOTMYECKUN P, U30MEpHUs, HOMEHKJIATypa.|CBOMCTBA C YYETOM MEXaHHM3MOB
o0yueHue ®u3nyeckue U XUMUYECKUe CBOWCTBA. [10NMATUIICH |IPOTEKAaHNs JAHHBIX PEAKUUNA M

(Bumeomarepuan)
https://uchebnik.mos.ru/material/a5f7860c-ef52-
4cbc-99af-0ef65b3d2a5f?menuReferrer=catalogue

bubmnoreka MOII - CIIO. basoBeiii u
paciIupeHHbId. AJIKUHBI: CTpOEHHEe, HN30MepHs,
HOMEHKJIaTypa, CBOJCTBA, MIPUMEHEHNE
(Bumeomarepuan)

https://uchebnik.mos.ru/material/80813c8c-8700-
4c93-ac61-a4de454h8666

bubnnoreka MOII - CIIO. bazoBeiii u
pacmivpeHHslii. ApeHbl. ['oMosornueckuii  psn
apeHoB, ob0mas ¢opmysa, HOMEHKJIATypa u

nzomepust. CTpoeHue Molekybl 6en3ona. CBoicTBa
OeHzona (BumeomaTepuan)
https://uchebnik.mos.ru/material/45cc24af-d11d-
4a8b-ab9f-cfd4ab7e9bd3?menuReferrer=catalogue

bubmoreka [IOK, ypok xumun, 10 kmacc. AnKaHsbl.
I'omonoruueckuil psn ankaHoB, obmiast Qopmya,
HOMEHKJIATypa U H30Mepus. OJEKTPOHHOE U

reHEeTUYECKOM CBA3HU
OpPraHn4C€CKUX BCIICCTB Pa3HbIX
KJ1aCCOB

37



https://uchebnik.mos.ru/material/480484ba-4cee-4c79-819c-efaa89b382ab?menuReferrer=catalogue
https://uchebnik.mos.ru/material/480484ba-4cee-4c79-819c-efaa89b382ab?menuReferrer=catalogue
https://uchebnik.mos.ru/material/a5f7860c-ef52-4cbc-99af-0ef65b3d2a5f?menuReferrer=catalogue
https://uchebnik.mos.ru/material/a5f7860c-ef52-4cbc-99af-0ef65b3d2a5f?menuReferrer=catalogue
https://uchebnik.mos.ru/material/80813c8c-8700-4c93-ac61-a4de454b8666
https://uchebnik.mos.ru/material/80813c8c-8700-4c93-ac61-a4de454b8666
https://uchebnik.mos.ru/material/45cc24af-d11d-4a8b-ab9f-cfd4ab7e9bd3?menuReferrer=catalogue
https://uchebnik.mos.ru/material/45cc24af-d11d-4a8b-ab9f-cfd4ab7e9bd3?menuReferrer=catalogue

HaumenoBanme pa3jaesioB
H TeM

Koanu
€CTBO
4acoB

Tun
3aHATHSA
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TUIHHAPHBI
€ CBSI3H

JlonoiHUTeIbLHAS JTUTEpaTypa

THIBI OLEHOYHEIX
MeponpHuATHI

MMPOCTPAHCTBCHHOC CTPOCHUC MOJICKYJI AJIKAHOB
https://lesson.edu.ru/my-school/lesson/d1¢c1076b-
c68a-4452-a509-
80a67470f1b7?backUrl=https://urok.apkpro.ru/&to
ken=00d3c187bded0129a346af21affaa6a9e375b1c3
8cf3d61632acf9035¢32a694

bubnmnoreka LHOK, ypok xumun, 10 xinacc. AnKeHBI.
l'omostornueckuii psig alkeHoB, obmas Gopmyna,
HOMEHKJIaTypa. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKY!I. CrtpykTypHas u
MPOCTPAaHCTBEHHAS (umc-Tpanc-) n30Mepus
ankeHoB. JlaGopaTOpHBI OMBIT: MOJACIUPOBAHUE
MOJIEKYJI HETIPEJAENbHBIX YTIEBOAOPOIOB
https://lesson.edu.ru/my-school/lesson/6608afcf-
€196-4d18-b7a6-
1a48eac6125d?backUrl=https://urok.apkpro.ru/&to
ken=00d3c187bded0129a346af21affaa6ade375b1c3
8cf3d61632acf9035¢32a694

bubnmnoreka IIOK, ypok xumuu, 10 xiacc.
AJ'IKaIII/IeHLII COHpH)KéHHBIC, HU30JIMPOBAHHBIC,
KyMynnpoBaHHble. (OCOOEHHOCTH  AIIEKTPOHHOTO
CTpOEHUA
https://lesson.edu.ru/my-school/lesson/77b02eb6-
8ed5-498d-962c-
acafdaf422db?backUrl=https://urok.apkpro.ru/&tok
en=00d3c187bded0129a346af21affaa6a9e375b1c38
cf3d61632acf9035¢32a694
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https://lesson.edu.ru/my-school/lesson/d1c1076b-c68a-4452-a509-80a67470f1b7?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
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https://lesson.edu.ru/my-school/lesson/d1c1076b-c68a-4452-a509-80a67470f1b7?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/d1c1076b-c68a-4452-a509-80a67470f1b7?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/6608afcf-e196-4d18-b7a6-1a48eac6125d?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/6608afcf-e196-4d18-b7a6-1a48eac6125d?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/6608afcf-e196-4d18-b7a6-1a48eac6125d?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/6608afcf-e196-4d18-b7a6-1a48eac6125d?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/6608afcf-e196-4d18-b7a6-1a48eac6125d?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/77b02eb6-8ed5-498d-962c-acafdaf422db?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/77b02eb6-8ed5-498d-962c-acafdaf422db?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/77b02eb6-8ed5-498d-962c-acafdaf422db?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/77b02eb6-8ed5-498d-962c-acafdaf422db?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/77b02eb6-8ed5-498d-962c-acafdaf422db?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694

HaumenoBanme pa3jaesioB
H TeM

Koanu
€CTBO
4acoB

Tun
3aHATHSA

Mexaucuu
TUIHHAPHBI
€ CBSI3H

JlonoiHUTeIbLHAS JTUTEpaTypa

THIBI OLEHOYHEIX
MeponpHuATHI

bubnuoreka [IOK, ypok xumuu, 10 kiacc. AJTKHAHBIL.
I'oMostornueckuii psii ankuHOB, obOmas (opmya,
HOMEHKJIaTypa M HW30MepHs. OJEKTPOHHOE W
IIPOCTPAHCTBEHHOE CTpOEHHUE. Puznueckue
CBOICTBA AJIKUHOB
https://lesson.edu.ru/my-school/lesson/239b3575-
cc63-4665-8416-
6fd7b4ff8336?backUrl=https://urok.apkpro.ru/&tok
en=00d3c187bded0129a346af21affaa6a9e375b1c38
cf3d61632acf9035¢32a694

bubnunoreka IIOK, ypok xumuu, 10 xmacc.
Apomarnyeckue YII1€BOAOPOIBI (apeHsr).
'omonoruueckuii psi apeHoB, obmias Qopmyna,
HOMCHKJIaTypa W HU30MCpHH. 9JICKTpOHHO€ n
MIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJIbl O€H30J1a U
TOJIyOJ1a. HpaBI/IJ'IO ApOMATHUYHOCTH, IIPpUMCEPbI
coequHeHnii. du3nyeckue CBOMCTBA  ApPEHOB.
HaGOPaTOpHBIﬁ OIIBIT: MOJCIIMPOBAHUC MOJICKYJI
apeHoB
https://lesson.edu.ru/my-school/lesson/0861f348-
5d8b-4b1f-b7d1-
fbeee8f8d8df?backUrl=https://urok.apkpro.ru/&toke
n=00d3c187bded0129a346af21affaa6a9e375b1c38c
f3d61632acf9035¢c32a694

bubmuoreka IIOK, ypox xumum, 10 xmacc.
[Tpuponnsrii ra3. [lomyTHbie HEPTIHBIC Ta3bI
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https://lesson.edu.ru/my-school/lesson/239b3575-cc63-4665-8416-6fd7b4ff8336?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/239b3575-cc63-4665-8416-6fd7b4ff8336?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/239b3575-cc63-4665-8416-6fd7b4ff8336?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/239b3575-cc63-4665-8416-6fd7b4ff8336?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/239b3575-cc63-4665-8416-6fd7b4ff8336?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/0861f348-5d8b-4b1f-b7d1-fbeee8f8d8df?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/0861f348-5d8b-4b1f-b7d1-fbeee8f8d8df?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/0861f348-5d8b-4b1f-b7d1-fbeee8f8d8df?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/0861f348-5d8b-4b1f-b7d1-fbeee8f8d8df?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/0861f348-5d8b-4b1f-b7d1-fbeee8f8d8df?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
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https://lesson.edu.ru/my-school/lesson/b7070a0f-
057b-4c66-bd84-
9be835a5712b?backUrl=https://urok.apkpro.ru/&to
ken=00d3c187bded0129a346af21affaa6a9e375b1c3
8cf3d61632acf9035¢32a694

bubmmoreka LHOK, ypox xumuu, 10 xmacc. Hedrs.
Crnioco0sI mepepaboTKu HEPTHU: MEPETrOHKA, KPEKHHT
(TepMUYECKHM, KaTaIUTUYECKUH), pPUDOPMHUHT,
nuponu3. [lponykTel mepepaboTku HedpTH, HX
MPUMEHEHUE B TMPOMBIIUICHHOCTH W B OBITY.
Hemonctpanus: komnekuuu «Hedte» u «Yromb»
https://lesson.edu.ru/my-school/lesson/f7485¢99-
1bf2-4b00-8d3f-
5fe9135747d1?backUrl=https://urok.apkpro.ru/&to
ken=00d3c187bded0129a346af21affaa6a9e375b1c3
8cf3d61632acf9035¢32a694

bubnnoreka IIOK, ypok xummu, 10 xiacc.
KaMeHHBI# yromib U MpoyKThI €ro nepepadoTKu
https://lesson.edu.ru/my-school/lesson/d1dfe526-
a49e-4392-9cf7-
6361ad9c188e?backUrl=https://urok.apkpro.ru/&to
ken=00d3c187bded0129a346af21affaa6a9e375b1c3
8cf3d61632acf9035¢32a694

Du3uKo-XUMUYECKUE
CBOICTBA yTJIEBOJOPOAOB

n1abopaTopH
0€ 3aHATHE

['eorpadus,
Dusuka

bubmuoreka IIOK, ypox xumumm, 10 xiacc.
®u3nyYecKkue M XUMHYECKHE CBOWCTBA aJIKAHOB.
Jemoncrparus: buznueckue CBOICTBa

1. PacueTHbIE 3a1auu c
HUCII0JIb30BaHUEM IUIOTHOCTH
ra3oB M0 BOJAOPOIY U BO3IYXY.
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https://lesson.edu.ru/my-school/lesson/b7070a0f-057b-4c66-bd84-9be835a5712b?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/b7070a0f-057b-4c66-bd84-9be835a5712b?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/b7070a0f-057b-4c66-bd84-9be835a5712b?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/b7070a0f-057b-4c66-bd84-9be835a5712b?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/b7070a0f-057b-4c66-bd84-9be835a5712b?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/f7485c99-1bf2-4b00-8d3f-5fe9135747d1?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/f7485c99-1bf2-4b00-8d3f-5fe9135747d1?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/f7485c99-1bf2-4b00-8d3f-5fe9135747d1?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/f7485c99-1bf2-4b00-8d3f-5fe9135747d1?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/f7485c99-1bf2-4b00-8d3f-5fe9135747d1?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/d1dfe526-a49e-4392-9cf7-6361ad9c188e?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/d1dfe526-a49e-4392-9cf7-6361ad9c188e?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/d1dfe526-a49e-4392-9cf7-6361ad9c188e?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/d1dfe526-a49e-4392-9cf7-6361ad9c188e?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/d1dfe526-a49e-4392-9cf7-6361ad9c188e?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694

Koanu Mexaucuu
HaumenoBanme pa3jaesioB Tun THIBI OLEHOYHEIX
e€CTBO TUIMHAPHBI JlonoJIHUTe/IbHAA JIUTEpaTypa .
H TeM 3aHATHSA MeponpusTHiA
JacoB € CBSI3M
YTIIEBOIOPOIOB (pacTBOPUMOCTH)|2. Jlaboparopuas paborta

https://lesson.edu.ru/my-school/lesson/078e6dfe-
e7dd-45a5-b290-
ce3999a394b2?backUrl=https://urok.apkpro.ru/&to
ken=00d3c187bded0129a346af21affaa6a9e375b1c3
8cf3d61632acf9035¢32a694

bubnmnoreka IIOK, ypok xumum, 10 xiacc.
[IpakTuueckass padora Ne 1 mo teme «llomyuenue
MCTAaHAa U U3YUCHUC CTO CBOWCTB»
https://lesson.edu.ru/my-school/lesson/91f47564-
cb58a-4a78-87ee-
Obef39b56cfb?backUrl=https://urok.apkpro.ru/&tok
en=00d3c187bded0129a346af21affaa6a9e375b1c38
cf3d61632acf9035¢32a694

bubnmnoreka IIOK, ypok xumum, 10 xiacc.
duznyeckre CBOMCTBA alKEeHOB. XHWMHYECKHE
CBOWCTBA: PEAKIHMH TPUCOCTUHECHUS, 3aMEIICHHUS,
MOJIMMEPU3ALUHA u OKHCJICHUS. IIpaBuio
MapkoBHHMKOBa
https://lesson.edu.ru/my-school/lesson/4403c1ch-
6al14-42d2-a954-

31bf24757c56?backUrl=https://urok.apkpro.ru/&to

ken=00d3c187bded0129a346af21affaa6a9e375b1c3

8cf3d61632acf9035c32a694

«CBo¥iCTBa yIIIEBOIOPOIOBY
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https://lesson.edu.ru/my-school/lesson/078e6dfe-e7dd-45a5-b290-ce3999a394b2?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
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https://lesson.edu.ru/my-school/lesson/4403c1cb-6a14-42d2-a954-31bf24757c56?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/4403c1cb-6a14-42d2-a954-31bf24757c56?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
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bubnunoreka IIOK, ypok xumuu, 10 xnacc.
[Ipaktuueckass pabora Ne 1 mo teme "llomyuenue
ATUJICHA ¥ U3yYE€HHUE €T0 CBOUCTB"
https://lesson.edu.ru/my-school/lesson/fd4edd15-
ac5f-44a6-8079-
f750750a68c1?backUrl=https://urok.apkpro.ru/&tok
en=00d3c187bded0129a346af21affaa6a9e375b1c38
cf3d61632acf9035c32a694

bubmuoreka IIOK, ypox xumum, 10 xmacc.
XUMHYECKHE CBOIICTBa AJIKMHOB: peakuuun
NpUCOCAUHCHHUA, AUMCPpU3AlUAd W TpUMCPU3aAlUA,
okucieHue. KauecTBeHHbIE peaklMM Ha TPOHHYIO
CBA3b. Z[eMOHCTpaI_II/ISII KauCCTBCHHBIC PCAKIIMU HaA
HEIIpeIeIbHbIE YIVIEBOIOPOIBI
https://lesson.edu.ru/my-school/lesson/6fc3da4b-
fd80-48be-b545-
016d85fea58a?backUrl=https://urok.apkpro.ru/&tok
en=00d3c187bded0129a346af21affaa6a9e375b1c38
cf3d61632acf9035¢32a694

bubmuoreka IIOK, ypox xumum, 10 xiacc.
[IpakTuueckas pabora Ne 3 mo teme «llomyuenue
allCTUIJICHA U U3YYCHHUC CTO CBOWCTB»
https://lesson.edu.ru/my-school/lesson/35b066¢1-
dd6b-4d74-9da6-
6ceddf02e066?backUrl=https://urok.apkpro.ru/&tok
en=00d3c187bded0129a346af21affaa6a9e375b1c38
cf3d61632acf9035¢32a694
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https://lesson.edu.ru/my-school/lesson/fd4edd15-ac5f-44a6-8079-f750750a68c1?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/fd4edd15-ac5f-44a6-8079-f750750a68c1?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/fd4edd15-ac5f-44a6-8079-f750750a68c1?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/fd4edd15-ac5f-44a6-8079-f750750a68c1?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/fd4edd15-ac5f-44a6-8079-f750750a68c1?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/6fc3da4b-fd80-48be-b545-016d85fea58a?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/6fc3da4b-fd80-48be-b545-016d85fea58a?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/6fc3da4b-fd80-48be-b545-016d85fea58a?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/6fc3da4b-fd80-48be-b545-016d85fea58a?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/6fc3da4b-fd80-48be-b545-016d85fea58a?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/35b066c1-dd6b-4d74-9da6-6ceddf02e066?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/35b066c1-dd6b-4d74-9da6-6ceddf02e066?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/35b066c1-dd6b-4d74-9da6-6ceddf02e066?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/35b066c1-dd6b-4d74-9da6-6ceddf02e066?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/35b066c1-dd6b-4d74-9da6-6ceddf02e066?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
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bubnmnoreka IIOK, ypok xumum, 10 xiacc.
XUMHUUECKHE CBOMCTBa OEH30JIa U €r0 rOMOJIOIOB:
pCaKuyu 3aMCIICHUA B 66H30J’IBHOM KOJbLECE H
YIIIEBOLOPOIHOM panuvkazie, peakuuu
IPpUCOCAUHCHHA N OKHUCICHHUA I'OMOJIOI'OB 66H30J’Ia.
[IpencraBnenne 00 OpPUEHTHPYIOUIEM JICHCTBUU
3aMECTUTENICH B OCH30JbHOM KOJIBbIIC (HA TPHMEpE
AJIKUJIbHBIX pa[[I/IKaJIOB, Kap6OKCHHLHOfI n
TUAPOKCUIIBHON rpyI, aMHUHOTPYIIIIB 51
HUTPOTPYMIIbl, aTOMOB IaJOT'€HOB)
https://lesson.edu.ru/my-school/lesson/b8488602-
e25a-4b41-949f-
d7aed2ac7c6a?backUrl=https://urok.apkpro.ru/&tok
en=00d3c187bded0129a346af21affaa6a9e375b1c38
cf3d61632acf9035¢32a694

bubmumorexka  IIOK, Bwuacoreka  MIKOJIBHBIX
IKCTIEPUMEHTOB.
https://videoteka.apkpro.ru/chem

Poccuiickas snextponHas mkoina (POL), yueOHbIi
peamMeT Xnumus, 10 KJ1ace
Ypok 2. IlpenenpHble yIriIeBOAOPOJABl — aAJIKaHBI
https://resh.edu.ru/subject/lesson/6151/start/149993/
Ypok 3. HenpenenbHble yrieBoIOpOAbl — AJIKEHBI
https://resh.edu.ru/subject/lesson/5412/start/

Ypok 4. ApeHsl (apoMaTHUECKHE YTIEBOIOPOAbI)
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https://lesson.edu.ru/my-school/lesson/b8488602-e25a-4b41-949f-d7aed2ac7c6a?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/b8488602-e25a-4b41-949f-d7aed2ac7c6a?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/b8488602-e25a-4b41-949f-d7aed2ac7c6a?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/b8488602-e25a-4b41-949f-d7aed2ac7c6a?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/b8488602-e25a-4b41-949f-d7aed2ac7c6a?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://videoteka.apkpro.ru/chem
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/5412/start/

Kouuu Mexaucuu
HaumenoBanme pa3jaesioB Tun THIBI OLEHOYHEIX
€CTBO IJIMHAPHBI JlonoiHUTeIbLHAS JTUTEpaTypa N
U TeM 3aHATHS MeponpusTHiA
4acoB e CBSI3M
https://resh.edu.ru/subject/lesson/4775/start/150494/
Ypok 5. IlpuponHbie UCTOYHHKK U TiepepaboTka
YTJIEBOJIOPOIOB
https://resh.edu.ru/subject/lesson/6148/start/
PyGexHbIi1 KOHTPOJIB 1O 2 KOHTPOJILHO labpuensu O.C. Xwumusa: EcrectBeHHo-HayuHbIN|KoHTponbsHas padota 3
pazzaeny € 3aHsATUe npoduns: Kuura s mnpenopaBatens: yueOHoe|«Teopus cTpoeHHs] OpraHMYECKUX
m3nanue / Tabpuensa O.C., JleicoBa [I'.I.,|coemunenuii. YTiieBogopoIsny
OctpoymoB N.I'. — Mocksa: Akanemus, 2024. — C.
312-359 (OO6meoOpa3oBarenbHas TOATOTOBKA B
yupexxnenusix CITIO). - URL: https://academia-
moscow.ru/catalogue/5398/709297/ -  Pexum
noctyna: ONeKTpoHHas OubnuoTreka «Academia-
moscowy. - TeKCT: 3JEeKTPOHHBIN

Paznean 5. 18 Kountpoabnasn pabora.

Kucaoponoconepxamme CrtpykTypa " CBOliCcTBa

OpraHuyecKue OpraHuvyeckux BeulecTB (Mo

coeIMHEeHHA pa3aenam 5-7)

Cnuptel. Oenon 4 teopernuec | buonorusa, |bubmuoreka MOBII - CIIO. basoseiii  u|lIpakTHKO-OpHEHTHPOBAHHBIE
KOE ®duzuka pacumpenssiid. [IpenenbHble 0THOATOMHBIE CHUPTHL. [TEOPETUYECKUE  3aJaHusl 10
oOydeHue Crpoenue, Kiaccudukanms, HM30MEpHS, | COCTABICHHUIO XUMHUYECKUX

HOMEHKJIaTypa,  cBoicTBa.  Du3MoOrMueckoe|peakiuii ¢ y4yacTHeM CIHUPTOB U
JEHCTBUE METaHOJia M JTaHOJa Ha OpraHu3M|(eHOJIOB, MCIOIb3YEMbIX NI UX
4eJloBeKa (Buneomarepuan) |uaeHTH(GpUKaIuN B ObITY

https://uchebnik.mos.ru/material/ed2b815f-9972-
4a05-bb39-77a117e514e9

1 IIPOMBIIIIJIICHHOCTH
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https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/6148/start/
https://academia-moscow.ru/catalogue/5398/709297/
https://academia-moscow.ru/catalogue/5398/709297/
https://uchebnik.mos.ru/material/ed2b815f-9972-4a05-bb39-77a117e514e9
https://uchebnik.mos.ru/material/ed2b815f-9972-4a05-bb39-77a117e514e9
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bubmuorexa MOIII - CIIO. Pacmupennsiit. denost.
Crpoenue, ¢usudeckue cpoiictBa. OcoOeHHOCTH
XAMHAYECKHX CBOWUCTB (eHoma. KadecTBeHHBIE
peaknuu  Ha  Qenon. TokcuuyHocTh  (peHONA
(Bumeomarepuan)
https://uchebnik.mos.ru/material/e97a5c6e-5299-
4c97-8ddf-64236b243d31?menuReferrer=catalogue

bubnunoreka IIOK, ypok xumuu, 10 xnacc.
Hpel{eHBHHe OOAHOATOMHBIC CHHUPTBHI: CTPOCHUC
MOJIEKyJ1 (Ha @pUMepe METaHoJlla M JTaHoJja).
I'oMonoruueckuit psan, odmas ¢popmMyna, H30Mepus,
HOMEHKJIaTypa, Kiaccuduxanus.  Pdusznyeckue
CBOMCTBA CIIMPTOB. BO)IOpOI[HaSI CBA3b.
JleMOHCTpanus: pacCTBOPUMOCTD CIIUPTOB B BOJIE
https://lesson.edu.ru/my-school/lesson/450a962c-
ledb-4fcf-93ac-
6b9779010e93?backUrl=https://urok.apkpro.ru/&to
ken=00d3c187bded0129a346af21affaa6a9e375b1c3
8cf3d61632acf9035¢32a694

bubmuoreka IIOK, ypox xumum, 10 xiacc.
XUMUYECKUE CBOMCTBA MPEETbHBIX OJIHOATOMHBIX
CIIUPTOB: pEaKLUUU 3aMEUIEHUs, ACTHAPATALUU,
okucieHus, stepudukanmu. KauectBeHHas peakius
Ha opHoaToMHble cnupThl. IIpencraBienue o
MEXaHU3ME peaklnii HyKIeO(OUILHOTO 3aMeIleHusI.
JleMOHCTpanmu:  B3aUMOJEHCTBME  3TAaHOJNA C
HaTpUeM; OKHUCIIEHHE 3TaHOJIa JAUXPOMATOM Kajus
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https://uchebnik.mos.ru/material/e97a5c6e-5299-4c97-8ddf-64236b243d31?menuReferrer=catalogue
https://uchebnik.mos.ru/material/e97a5c6e-5299-4c97-8ddf-64236b243d31?menuReferrer=catalogue
https://lesson.edu.ru/my-school/lesson/450a962c-1edb-4fcf-93ac-6b9779010e93?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/450a962c-1edb-4fcf-93ac-6b9779010e93?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/450a962c-1edb-4fcf-93ac-6b9779010e93?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/450a962c-1edb-4fcf-93ac-6b9779010e93?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/450a962c-1edb-4fcf-93ac-6b9779010e93?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
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(BO3MOkHO HUCIIOJIB30BAHKUE BUACOMATEPUATIOB)
https://lesson.edu.ru/my-school/lesson/e6b35514-
a44a-4456-ba41l-
f4210c8a4691?backUrl=https://urok.apkpro.ru/&tok
en=00d3c187bded0129a346af21affaa6a9e375b1c38
cf3d61632acf9035c32a694

bubnnoreka LIOK, ypok xumun, 10 knace. CriocoOst
HOJIy‘-IeHI/Ifl n HpI/IMeHeHI/Iﬂ OJHOATOMHBIX CHI/IpTOB.
I[eﬁCTBHe OTAaHOJIa W MCETAHOJIa Ha OpraHUu3M
yenoBeka.  JIabopaTOpHBIM  OMBIT:  OKHUCJICHHE
3TaHOJIa Ha paCKaHeHHOﬁ MCHHOﬁ ITPOBOJIOKE
https://lesson.edu.ru/my-school/lesson/3e997559-
a5d9-40b5-b437-
541d77§32789?backUrl=https://urok.apkpro.ru/&to
ken=00d3c187bded0129a346af21affaa6a9e375b1c3
8cf3d61632acf9035¢32a694

bubnnoreka LHOK, ypok xumuu, 10 xiacc. [Ipocteie
a¢upsl, HOMEHKIaTypa U uzomepus. OcoOeHHOCTH
(bU3UIECKUX M XUMHYECKUX CBOWCTB
https://lesson.edu.ru/my-school/lesson/7664348a-
654c-4bc5-9c42-
666239344d7d?backUrl=https://urok.apkpro.ru/&to
ken=00d3c187bded0129a346af21affaa6a9e375b1c3
8cf3d61632acf9035¢32a694

bubmuoreka IIOK, ypox xumum, 10 xmacc.
MHOTOaTOMHBIE ~ CHHPTHI:  JTHJICHIJHKONIb |
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https://lesson.edu.ru/my-school/lesson/e6b35514-a44a-4456-ba41-f4210c8a4691?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/e6b35514-a44a-4456-ba41-f4210c8a4691?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/e6b35514-a44a-4456-ba41-f4210c8a4691?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/e6b35514-a44a-4456-ba41-f4210c8a4691?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/e6b35514-a44a-4456-ba41-f4210c8a4691?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/3e997559-a5d9-40b5-b437-541d77f32789?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/3e997559-a5d9-40b5-b437-541d77f32789?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/3e997559-a5d9-40b5-b437-541d77f32789?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/3e997559-a5d9-40b5-b437-541d77f32789?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/3e997559-a5d9-40b5-b437-541d77f32789?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/7664348a-654c-4bc5-9c42-666239344d7d?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/7664348a-654c-4bc5-9c42-666239344d7d?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/7664348a-654c-4bc5-9c42-666239344d7d?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/7664348a-654c-4bc5-9c42-666239344d7d?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/7664348a-654c-4bc5-9c42-666239344d7d?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
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ruuepuH. duznueckne CBOMCTBA. XHUMHYECKHUE
CBOIICTBA: pCaKuu 3aMCIICHUA, 3TepI/I(1)I/IKaI_II/I}I,
KayecTBeHHas peakuus. JlabopaTOpHBI  OMBIT:
peakmus riaunepuHa ¢ ruapokcuaom meau (1)
https://lesson.edu.ru/my-school/lesson/2e5f60b6-
ef2c-4355-a916-
1d153efOfcae?backUrl=https://urok.apkpro.ru/&tok
en=00d3c187bded0129a346af21affaa6a9e375b1c38
cf3d61632acf9035¢32a694

bubnnoreka LHOK, ypok xumuu, 10 kiacc. denon.
CtpoeHue Mosekymbl, (U3MUECKHE CBOMCTBA
¢enona. TokcnyHocTh (eHoONa
https://lesson.edu.ru/my-school/lesson/b1002a08-
b2c2-46eb-99cb-
2558cabbecfe?backUrl=https://urok.apkpro.ru/&tok
en=00d3c187bded0129a346af21affaa6a9e375b1c38
cf3d61632acf9035c32a694

bubmuoreka IIOK, ypox xumum, 10 xmacc.
Xumudeckue cBoicTBa (heHoma
https://lesson.edu.ru/my-school/lesson/6281cdea-
774d-40b1-8396-
461743e67e03?backUrl=https://urok.apkpro.ru/&to
ken=00d3c187bded0129a346af21affaa6a9e375b1c3
8cf3d61632acf9035¢32a694
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https://lesson.edu.ru/my-school/lesson/2e5f60b6-ef2c-4355-a916-1d153ef0fcae?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/2e5f60b6-ef2c-4355-a916-1d153ef0fcae?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/2e5f60b6-ef2c-4355-a916-1d153ef0fcae?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/2e5f60b6-ef2c-4355-a916-1d153ef0fcae?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/2e5f60b6-ef2c-4355-a916-1d153ef0fcae?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/b1002a08-b2c2-46eb-99cb-2558cabbecfe?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/b1002a08-b2c2-46eb-99cb-2558cabbecfe?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/b1002a08-b2c2-46eb-99cb-2558cabbecfe?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/b1002a08-b2c2-46eb-99cb-2558cabbecfe?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/b1002a08-b2c2-46eb-99cb-2558cabbecfe?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/6281cdea-774d-40b1-8396-461743e67e03?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/6281cdea-774d-40b1-8396-461743e67e03?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/6281cdea-774d-40b1-8396-461743e67e03?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/6281cdea-774d-40b1-8396-461743e67e03?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/6281cdea-774d-40b1-8396-461743e67e03?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694

Koy Mexaucuu
HaumenoBanme pa3jaesioB Tun THIBI OLEHOYHEIX
€CTBO IJIMHAPHBI JlonoiHUTEIbHAS JTATEpaTypa .
U TeM 3aHATHUSA MeponpusTHi
4acoB e CBSI3U
Anbaeruapl. 4  |reopernuec | buonorus, |bubmmoreka MOIII - CIIO. bazoseiii  u|lIpakTHKO-OpHEHTHPOBAHHBIE
KapOoHOBBIE KUCIIOTHI. Koe dusuka paclMpeHHbli. MeraHalb W JTaHAJb  KakK|TEOPETHYECKHE  3aJaHus 10
CrnoxHble 3¢upbl oOyueHue IIpeICTaBUTENHN IIpeIeIbHbIX aJIbJIETUJI0B | COCTABICHUIO XUMHUYECKHUX
(BuzeoMaTepuan) peakuuil ¢ y4acTHEM ajbJETUOB,

https://uchebnik.mos.ru/material/4fedef93-95c1-
4486-be70-aadedd4d1579?menuReferrer=catalogue

bubnnoreka MOIII - CIIO. PacumpeHHBIH.
OI[HOOCHOBHI)IC MpeaAcCIbHBIC Kap60HOBLIe KHUCJIOTHEI.
duznueckue u XUMHUYCCKUEC CBOMCTBA
(BuzeomaTepuan)
https://uchebnik.mos.ru/material/e478dd8c-cadd-
4634-a5b1-8dd2a4cl4aaf?menuReferrer=catalogue
bubmuoreka MOUI - CIIO. PacmupeHHBIH.
Crioco0ObI OTyYEeHHS ¥ PUMEHEHUE OJJTHOOCHOBHBIX
NMpEACIIbHBIX Kap6OHOBLIX KHUCIIOT (BI/I,ZLCOMaTepI/IaJ'I)
https://uchebnik.mos.ru/material/8d23034d-40b7-
48cl-af10-ca0405923151?menuReferrer=catalogue

bubmmoreka MOII - CIIO. Pacuupenusiii. Mpina
KaK COJIN BBICIIIUX Kap6OHOBBIX KHCJIOT, UX MOIOIIIECC
JIEACTBUE (BumeomaTepuan)
https://uchebnik.mos.ru/material/947c77c2-02a7-
453d-a48d-4dc2efcc04f2?menuReferrer=catalogue

bubmmoreka MOUI - CIIO. PacmupeHHBIH.
Cnoxnsie >¢upsl. CTtpoeHHE, HOMEHKJIATypa H
HU30MEpUs (Bumeomatepuan)

https://uchebnik.mos.ru/material/af3e1b0f-e27d-

KapOOHOBBIX KHCJIOT M CJIOKHBIX
3(GUpPOB, HCHOIB3YEMBIX M HUX
uacHTHGUKAIMK B OBITY |
MIPOMBILIIIEHHOCTH
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https://uchebnik.mos.ru/material/4fedef93-95c1-4486-be70-aa4edd4d1579?menuReferrer=catalogue
https://uchebnik.mos.ru/material/4fedef93-95c1-4486-be70-aa4edd4d1579?menuReferrer=catalogue
https://uchebnik.mos.ru/material/e478dd8c-cadd-4634-a5b1-8dd2a4c14aaf?menuReferrer=catalogue
https://uchebnik.mos.ru/material/e478dd8c-cadd-4634-a5b1-8dd2a4c14aaf?menuReferrer=catalogue
https://uchebnik.mos.ru/material/8d23034d-40b7-48c1-af10-ca0405923151?menuReferrer=catalogue
https://uchebnik.mos.ru/material/8d23034d-40b7-48c1-af10-ca0405923151?menuReferrer=catalogue
https://uchebnik.mos.ru/material/947c77c2-02a7-453d-a48d-4dc2efcc04f2?menuReferrer=catalogue
https://uchebnik.mos.ru/material/947c77c2-02a7-453d-a48d-4dc2efcc04f2?menuReferrer=catalogue
https://uchebnik.mos.ru/material/af3e1b0f-e27d-431d-b201-4c7aa783e12e
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431d-b201-4c7aa783el2e

bubnnoreka MOIII - CIIO. Pacumpennsiil. Kupsbi.
Xumuyeckue cBoiictBa. JKupsl B mpupoje
(Bumeomarepuan)
https://uchebnik.mos.ru/material/3facOeaf-4a01-
4fa5-bdff-9c899ee33136?menuReferrer=catalogue

bubnnoreka IIOK, ypok xumum, 10 xnacc.
AJ'IL,Z[CFI/II[BI U KCTOHBI: J3JICKTPOHHOC CTPOCHHUC
KapOOHUJIBHOW TpYyMIbl; TOMOJOTUYECKUE PAJBI,
obmas popMmyia, U30MEpHUsl U HOMEHKJIaTypa
https://lesson.edu.ru/my-school/lesson/58cc7871-
6a5d-43c6-aee3-

200723185081 ?backUrl=https://urok.apkpro.ru/&to
ken=00d3c187bded0129a346af21affaa6a9e375b1c3
8cf3d61632acf9035¢32a694

bubnnoreka IIOK, ypok xummu, 10 xiacc.
duznueckue CcBOIMCTBaA AJIpACTUI0OB U KCETOHOB.
XUMUYECKUE CBOWCTBA: PEAKIUU MPUCOCTUHECHHUS.
HpC,Z[CTaBJ'ICHI/IC (0] MEXAHU3ME peaKI_II/Iﬁ
HYKJI€0()UIBHOTO MPUCOETMHEHHS
https://lesson.edu.ru/my-school/lesson/54a76c0a-
3025-4684-a8d1-
a36ce73a95d0?backUrl=https://urok.apkpro.ru/&to
ken=00d3c187bded0129a346af21affaa6a9e375b1c3
8cf3d61632acf9035¢32a694
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https://uchebnik.mos.ru/material/af3e1b0f-e27d-431d-b201-4c7aa783e12e
https://uchebnik.mos.ru/material/3fac0eaf-4a01-4fa5-bdff-9c899ee33136?menuReferrer=catalogue
https://uchebnik.mos.ru/material/3fac0eaf-4a01-4fa5-bdff-9c899ee33136?menuReferrer=catalogue
https://lesson.edu.ru/my-school/lesson/58cc787f-6a5d-43c6-aee3-2007a3185081?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/58cc787f-6a5d-43c6-aee3-2007a3185081?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/58cc787f-6a5d-43c6-aee3-2007a3185081?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/58cc787f-6a5d-43c6-aee3-2007a3185081?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/58cc787f-6a5d-43c6-aee3-2007a3185081?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/54a76c0a-3025-4684-a8d1-a36ce73a95d0?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/54a76c0a-3025-4684-a8d1-a36ce73a95d0?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/54a76c0a-3025-4684-a8d1-a36ce73a95d0?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/54a76c0a-3025-4684-a8d1-a36ce73a95d0?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/54a76c0a-3025-4684-a8d1-a36ce73a95d0?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
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bubnunoreka IIOK, ypok xumuu, 10 xnacc.
XUMHUUYECKUE CBOICTBA AIbACTUAOB MW KCTOHOB:
peaKHI/II/I OKHUCJICHUA, KAa4CCTBCHHBIC peaKIlI/II/I.
HGMOHCTpaL{I/II/IZ KAQUYCCTBCHHBLBIC p€aKuuu
anpAeTuIoB (¢ ruapokcuaom auammuncepeodpa(l) u
ruapokcugaoM meau (11))
https://lesson.edu.ru/my-school/lesson/a0fc4517-
840d-437b-bdbc-
ccc08c69ead4?backUrl=https://urok.apkpro.ru/&tok
en=00d3c187bded0129a346af21affaa6a9e375b1c38
cf3d61632acf9035¢32a694

bubnnoreka L{OK, ypok xumuu, 10 xnace. CriocoOst
MOJIYUCHUA aJIbACTUI0B U KCTOHOB
https://lesson.edu.ru/my-school/lesson/626d1384-
ce19-40ba-9a93-
18a62463a8d5?backUrl=https://urok.apkpro.ru/&to
ken=00d3c187bded0129a346af21affaa6a9e375b1c3
8cf3d61632acf9035¢32a694

bubnmnoreka IIOK, ypok xumuu, 10 xiacc.
OJIHOOCHOBHLIC MMpEaACIIbHBIC Kap6OHOBBIe KUCJOTHEI.
Oco0OeHHOCTH CTpOEHUS MOJEKyJl KapOOHOBBIX
KHUCJIOT
https://lesson.edu.ru/my-school/lesson/121ce3a6-
575a-478a-ab08-
4145d3b26a0e?backUrl=https://urok.apkpro.ru/&to
ken=00d3c187bded0129a346af21affaa6a9e375b1c3
8cf3d61632acf9035¢32a694
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https://lesson.edu.ru/my-school/lesson/a0fc4517-840d-437b-bdbc-ccc08c69ead4?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/a0fc4517-840d-437b-bdbc-ccc08c69ead4?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/a0fc4517-840d-437b-bdbc-ccc08c69ead4?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/a0fc4517-840d-437b-bdbc-ccc08c69ead4?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/a0fc4517-840d-437b-bdbc-ccc08c69ead4?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/626d1384-ce19-40ba-9a93-18a62463a8d5?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/626d1384-ce19-40ba-9a93-18a62463a8d5?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/626d1384-ce19-40ba-9a93-18a62463a8d5?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/626d1384-ce19-40ba-9a93-18a62463a8d5?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/626d1384-ce19-40ba-9a93-18a62463a8d5?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/121ce3a6-575a-478a-ab08-4145d3b26a0e?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/121ce3a6-575a-478a-ab08-4145d3b26a0e?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/121ce3a6-575a-478a-ab08-4145d3b26a0e?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/121ce3a6-575a-478a-ab08-4145d3b26a0e?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/121ce3a6-575a-478a-ab08-4145d3b26a0e?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
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bubnmnoreka IIOK, ypok xumum, 10 xiacc.
XUMUYECKUE CBOKMCTBA MIPEAEIBHBIX OJJTHOOCHOBHBIX
KapOOHOBBIX KHCIIOT: OOIIME CBOKMCTBA KHCIIOT,
peaknuu dTepUPUKAIUN, PEAKIUU C ydacTHEM
YIJIEBOJAOPOAHOTO  pajuKaia. JleMoHcTpanus:
XUMUYECKHE CBOMCTBA YKCYCHOM KHMCIIOTBI
https://lesson.edu.ru/my-school/lesson/44f208e9-
Obc5-489d-8378-
33878433dddc?backUrl=https://urok.apkpro.ru/&to
ken=00d3c187bded0129a346af21affaa6a9e375b1c3
8cf3d61632acf9035¢32a694

bu6muoreka LIOK, ypok xumuu, 10 xnacc. Crioco6st
nonyquI/m 58 HpI/IMeHeHI/Ie Kap6OHOBI>IX KHUCJIIOT
https://lesson.edu.ru/my-school/lesson/a666a906-
e243-461a-8fa4-
eal2e2272ce9?backUrl=https://urok.apkpro.ru/&tok
en=00d3c187bded0129a346af21affaa6a9e375b1c38
cf3d61632acf9035¢32a694

bu6mmoreka LIOK, ypok xumuu, 10 knace. CroxHble
a¢upel. ['omomoruveckuit psa, obmas ¢opmyna,
HU30MCEpUA U HOMCHKJIaTypa
https://lesson.edu.ru/my-school/lesson/1434e7f0-
1355-4cdb-9ce2-
2f046ddd46f2?backUrl=https://urok.apkpro.ru/&tok
en=00d3c187bded0129a346af21affaa6a9e375b1c38
cf3d61632acf9035¢32a694
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https://lesson.edu.ru/my-school/lesson/44f208e9-0bc5-489d-8378-33878433dddc?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/44f208e9-0bc5-489d-8378-33878433dddc?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/44f208e9-0bc5-489d-8378-33878433dddc?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/44f208e9-0bc5-489d-8378-33878433dddc?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/44f208e9-0bc5-489d-8378-33878433dddc?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/a666a906-e243-461a-8fa4-ea12e2272ce9?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/a666a906-e243-461a-8fa4-ea12e2272ce9?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/a666a906-e243-461a-8fa4-ea12e2272ce9?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/a666a906-e243-461a-8fa4-ea12e2272ce9?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/a666a906-e243-461a-8fa4-ea12e2272ce9?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/1434e7f0-1355-4cdb-9ce2-2f046ddd46f2?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/1434e7f0-1355-4cdb-9ce2-2f046ddd46f2?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/1434e7f0-1355-4cdb-9ce2-2f046ddd46f2?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/1434e7f0-1355-4cdb-9ce2-2f046ddd46f2?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/1434e7f0-1355-4cdb-9ce2-2f046ddd46f2?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694

HaumenoBanme pa3jaesioB
H TeM

Koanu
€CTBO
4acoB

Tun
3aHATHSA

Mexaucuu
TUIHHAPHBI
€ CBSI3H

JlonoiHUTeIbLHAS JTUTEpaTypa

THIBI OLEHOYHEIX
MeponpHuATHI

bubnmnoreka IIOK, ypok xumum, 10 xiacc.
dusnyueckre 1 XMMUYECKHE CBOMCTBA 3(PUPOB
https://lesson.edu.ru/my-school/lesson/8338e24b-
a8ec-4a3f-a0fl-
f9253232ddba?backUrl=https://urok.apkpro.ru/&to
ken=00d3c187bded0129a346af21affaa6a9e375b1c3
8cf3d61632acf9035¢32a694

bubmuoreka LIOK, ypok xumun, 10 kmacc. XKupsr:
cTpoeHue, (GU3MYECKHEe M XUMHUYECKHE CBOMCTBA
(Tuaponus)
https://lesson.edu.ru/my-school/lesson/c3e0467c-
1679-4644-bebb-
£68499e419bb?backUrl=https://urok.apkpro.ru/&to
ken=00d3c187bded0129a346af21affaa6a9e375b1c3
8cf3d61632acf9035¢32a694

bubnnoreka HOK, ypok xumum, 10 xmacc. Mpuia
KaK COJIM BBICIIUX KapOOHOBBIX KUCJIOT, X MOIOIIIEE
nericteue. IloHSATHE O CHHTETHYECKHX MOIOIINX
cpenctBax (CMC)
https://lesson.edu.ru/my-school/lesson/3743ceff-

62a4-48d3-ac58-

9a29bf17c3dd?backUrl=https://urok.apkpro.ru/&tok

en=00d3c187bded0129a346af21affaa6a9e375b1c38

cf3d61632acf9035c32a694
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https://lesson.edu.ru/my-school/lesson/8338e24b-a8ec-4a3f-a0f1-f9253232ddba?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/8338e24b-a8ec-4a3f-a0f1-f9253232ddba?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/8338e24b-a8ec-4a3f-a0f1-f9253232ddba?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/8338e24b-a8ec-4a3f-a0f1-f9253232ddba?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/8338e24b-a8ec-4a3f-a0f1-f9253232ddba?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/c3e0467c-1679-4644-bebb-e68499e419bb?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/c3e0467c-1679-4644-bebb-e68499e419bb?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/c3e0467c-1679-4644-bebb-e68499e419bb?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/c3e0467c-1679-4644-bebb-e68499e419bb?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/c3e0467c-1679-4644-bebb-e68499e419bb?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/3743ceff-62a4-48d3-ac58-9a29bf17c3dd?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/3743ceff-62a4-48d3-ac58-9a29bf17c3dd?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/3743ceff-62a4-48d3-ac58-9a29bf17c3dd?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/3743ceff-62a4-48d3-ac58-9a29bf17c3dd?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/3743ceff-62a4-48d3-ac58-9a29bf17c3dd?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694

Koauu Mexaucuu
HaumenoBanme pa3jaesioB Tun THIBI OLEHOYHEIX
€CTBO TUIHHAPHBI JonmosiHuTeIbHAS JIUTEPATYPaA .
H TeM 3aHATHUA MeponpusTHiA
4acoB € CBSI3H
YrieBobl 4  |reopernuec | buonorus, |bubmmoreka MOIII - CIIO. bazoseiii  u|lIpakTHKO-OpHEHTHPOBAHHBIE
KOE duznka paciiupeHHbIi. YTieBoabl. MOHO- U JHMcaxapujibl:|[TCOPETUUECKUE  3aJaHusl 110
oOydeHue III0K03a, caxapo3a, MalbTo3a U JaKTo3a. [ uapou3|cocTaBIeHUIO XAMHYECKHX

nucaxapunioB. Haxoxnaenne B mpupojie U
NMPUMEHEHUE  JUcaxapujioB  (BUieoMarepuan)
https://uchebnik.mos.ru/material/92d0de24-5946-
4ea6-97b2-491dfc54f142?menuReferrer=catalogue

bubmnoreka MOII - CIIO. basoBenii u
pacupenusid.  [loaucaxapuael:  Kpaxman U
uemnono3a. CTpoeHne MakpoMOJIEKyJl KpaxMmana U
IICJIJIFOJIO3EI. dusnyeckre 1 XUMHUYECKUE CBOUCTBA
Kpaxmajla U I[eJUII0J03bl  (BHJeoMarepua)
https://uchebnik.mos.ru/material/4760b211-820d-
4711-99e5-79277baf1586?menuReferrer=catalogue

bubnnoreka LHOK, ypox xumum, 10 kmacc. Obmas
XapaKTEpUCTHKA  YIJIE€BOJOB. Knaccudukanus
YTJIEBOJIOB (MOHO-, TU- ¥ TIOJIMCAXaPHIbI)
https://lesson.edu.ru/my-school/lesson/5877ff13-
dcf9-4f1c-bf90-
e072453899cf?backUrl=https://urok.apkpro.ru/&tok
en=00d3c187bded0129a346af21affaa6a9e375b1c38
cf3d61632acf9035¢32a694

bubmuoreka IIOK, ypox xumumm, 10 xmacc.
IIpumeHeHMEe  TJIIOKO3BI, €€ 3HAa4YCHHE B
KHU3HENEATSNIbHOCTH opranusMma. JlaGopaTropHblit
ONBIT: B3aMMOJACHUCTBHE pacTBOpa TJIIOKO3BI C

peakiuii ¢ y4acTueM YIIIeBOJOB,

HCIIOJIb3yCMbIX JJIA

uaeHTu(UKaIu B OBITY

MPOMBIIIJICHHOCTH

ux
n
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https://uchebnik.mos.ru/material/92d0de24-5946-4ea6-97b2-491dfc54f142?menuReferrer=catalogue
https://uchebnik.mos.ru/material/92d0de24-5946-4ea6-97b2-491dfc54f142?menuReferrer=catalogue
https://uchebnik.mos.ru/material/4760b211-820d-4711-99e5-79277baf1586?menuReferrer=catalogue
https://uchebnik.mos.ru/material/4760b211-820d-4711-99e5-79277baf1586?menuReferrer=catalogue
https://lesson.edu.ru/my-school/lesson/5877ff13-dcf9-4f1c-bf90-e072453899cf?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/5877ff13-dcf9-4f1c-bf90-e072453899cf?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/5877ff13-dcf9-4f1c-bf90-e072453899cf?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/5877ff13-dcf9-4f1c-bf90-e072453899cf?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/5877ff13-dcf9-4f1c-bf90-e072453899cf?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694

HaumenoBanme pa3jaesioB
H TeM

Koanu
€CTBO
4acoB

Tun
3aHATHSA

Mexaucuu
TUIHHAPHBI
€ CBSI3H

JlonoiHUTeIbLHAS JTUTEpaTypa

THIBI OLEHOYHEIX
MeponpHuATHI

ruapokcuaoM meau(Il)
https://lesson.edu.ru/my-school/lesson/c00bf94d-
bb24-43e4-94c8-
cd9b0cd5b41a?backUrl=https://urok.apkpro.ru/&to
ken=00d3c187bded0129a346af21affaa6a9e375b1c3
8cf3d61632acf9035¢32a694

bubnmnoreka IIOK, ypok xumum, 10 xiacc.
I[I/Icaxappmm: caxapo3a, MaJbTO3a MW JIAKTO34a.
HaXO)I(I[eHI/Ie B npupoae )51 MMPUMCHCHUC
JUcaxapuioB
https://lesson.edu.ru/my-school/lesson/8d7bfd5e-
ecba-498a-a06c¢-
a3afaca0a8e0?backUrl=https://urok.apkpro.ru/&tok
en=00d3c187bded0129a346af21affaa6a9e375b1c38
cf3d61632acf9035c32a694

bubmuoreka IIOK, ypoxk xumum, 10 xmacc.
Honncaxapnnm: Kpaxmall, TJIMKOI'CH W OCJIIK0JI03a.
CTpOCHI/IC MaKpOMOJICKYII. duznueckue )51
XUMUYECKHE CBOWCTBa Kpaxmama (THIpOJIu3,
KauCCTBCHHAA pCakKuusa ¢ I/IOIIOM) U LCJIJIKOJIO3bI
(rumponuz, monydeHue 3¢upoB). JlabopaTopHbIii
OIIBIT: BBaHMOHCﬁCTBHe noaa € KpaxmaJiomMm
https://lesson.edu.ru/my-school/lesson/1dcc4a9b-
0476-4afe-97ff-
bd872885bcld?backUrl=https://urok.apkpro.ru/&to
ken=00d3c187bded0129a346af21affaa6a9e375b1c3
8cf3d61632acf9035¢32a694
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https://lesson.edu.ru/my-school/lesson/c00bf94d-bb24-43e4-94c8-cd9b0cd5b41a?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/c00bf94d-bb24-43e4-94c8-cd9b0cd5b41a?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/c00bf94d-bb24-43e4-94c8-cd9b0cd5b41a?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/c00bf94d-bb24-43e4-94c8-cd9b0cd5b41a?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/c00bf94d-bb24-43e4-94c8-cd9b0cd5b41a?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/8d7bfd5e-ecba-498a-a06c-a3afaca0a8e0?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/8d7bfd5e-ecba-498a-a06c-a3afaca0a8e0?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/8d7bfd5e-ecba-498a-a06c-a3afaca0a8e0?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/8d7bfd5e-ecba-498a-a06c-a3afaca0a8e0?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/8d7bfd5e-ecba-498a-a06c-a3afaca0a8e0?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/1dcc4a9b-0476-4afe-97ff-bd872885bc1d?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/1dcc4a9b-0476-4afe-97ff-bd872885bc1d?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/1dcc4a9b-0476-4afe-97ff-bd872885bc1d?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/1dcc4a9b-0476-4afe-97ff-bd872885bc1d?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/1dcc4a9b-0476-4afe-97ff-bd872885bc1d?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694

Kouuu Mexaucuu
HaumenoBanme pa3jaesioB Tun THIBI OLEHOYHEIX
€CTBO IJIMHAPHBI JlonoiHUTeIbLHAS JTUTEpaTypa .
U TeM 3aHATHUSA MeponpusTuii
4acoB e CBSI3M
bubnnorexa HOK, ypok xumun, 10 knacc. [lonarue
00 MCKYCCTBEHHBIX BOJIOKHAX
https://lesson.edu.ru/my-school/lesson/bc512448-
2324-4223-91c5-
330ad976ee20?backUrl=https://urok.apkpro.ru/&to
ken=00d3c187bded0129a346af21affaa6ade375b1c3
8cf3d61632acf9035¢32a694
DUBHKO-XUMHYECKHE 2 |mpaktudeck | buomorus, |bubmmoreka MOIII - CIIO. ba3zoseiii  wull. CocraBnenue bopmyn
CBOIICTBa oe 3aHsiTue | Ou3nka pacumpeHHbld.  ['eHeTHueckass  CBSI3b  MEXK/Y |OPraHMYECKUX  BEIIECTB MO
KHCIIOPOI0COIEPIKAIIINX KJIacCCaMH  KHUCIIOPOCOJIEPKAIMMX OPTaHMYECKUX |TPUBHAIBHON U MEXTyHAPOIHON
OpPraHUYeCKUX COeIMHEHUN 4 |mpakTHYecK CoeZIMHEHUl (BuaeomarepHan) HOMEHKJIaType
0€ 3aHsATHE

https://uchebnik.mos.ru/material/40a1d058-7d27-
4832-9ebf-6cb1055aa550?menuReferrer=catalogue

bu6muoreka LIOK, ypox xumuu, 10 knacc. Pemenue
3a/la4 Ha OIpeleleHHe MOJEKYJSIpHON (popmybl
OpraHHU4YC€CKOIro BCHICCTBA II0 MACCOBBIM JOJISIM
9JICMCHTOB, BXOJAIIMX B €TI0 COCTaB, IIO Macce
(oObeMy) TPOAYKTOB CrOpaHMs; MO KOJHMYECTBY
BeliecTBa (Macce, 00beMy) MPOIYKTOB peakUuu
I/I/I/IJ'II/I HNCXOJHBIX BCIICCTB
https://lesson.edu.ru/my-school/lesson/402173b9-
3794-49e9-9ebe-
32ffa7c19483?backUrl=https://urok.apkpro.ru/&tok
en=00d3c187bded0129a346af21affaa6a9e375b1c38
cf3d61632acf9035¢32a694

2. CocraBieHHe CXeM peakuui (B
TOM 4YHCJIE MO MpeI0KEHHBIM
LETTOYKaM IIpEBpALICHHUIT),
XapaKTepU3yIOIUX XUMHUYECKUE
CBOICTBA KUCIIOPOJIOCOAEPIKAIINX
OpPraHUYECKUX COeTUHEHUN
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https://lesson.edu.ru/my-school/lesson/bc512448-2324-4223-91c5-330ad976ee20?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/bc512448-2324-4223-91c5-330ad976ee20?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/bc512448-2324-4223-91c5-330ad976ee20?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/bc512448-2324-4223-91c5-330ad976ee20?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/bc512448-2324-4223-91c5-330ad976ee20?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://uchebnik.mos.ru/material/40a1d058-7d27-4832-9ebf-6cb1055aa550?menuReferrer=catalogue
https://uchebnik.mos.ru/material/40a1d058-7d27-4832-9ebf-6cb1055aa550?menuReferrer=catalogue
https://lesson.edu.ru/my-school/lesson/402173b9-3794-49e9-9ebe-32ffa7c19483?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/402173b9-3794-49e9-9ebe-32ffa7c19483?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/402173b9-3794-49e9-9ebe-32ffa7c19483?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/402173b9-3794-49e9-9ebe-32ffa7c19483?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/402173b9-3794-49e9-9ebe-32ffa7c19483?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
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bubnunoreka IIOK, ypok xumuu, 10 xnacc.

[IpakTnueckass  pabora  Ne 2. Pemenue
SKCIEPUMEHTAIBHBIX 3a7ad 1mo TemMe «CHupTel U
(heHOTBI»

https://lesson.edu.ru/my-school/lesson/4083a39e-
3c2f-4a47-b2cl-
435d9d21812?backUrl=https://urok.apkpro.ru/&to
ken=00d3c187bded0129a346af21affaa6a9e375b1c3
8cf3d61632acf9035¢32a694

bubnnoreka IIOK, ypok xumum, 10 xmacc.
[Ipaktuyeckas  pabora  Ne 3. Pemenue
AKCIIEPUMEHTAJIbHBIX 3a1a4 1o Tteme "KapOoHoBbIE
Kuca0Thl. CrnoxxHble 3¢ups!”
https://lesson.edu.ru/my-school/lesson/c8325956-
0a20-4936-a5e1-
e15be322b350?backUrl=https://urok.apkpro.ru/&to
ken=00d3c187bded0129a346af21affaa6ade375b1c3
8cf3d61632acf9035c32a694

bubnmnoreka IIOK, ypok xumuu, 10 xiacc.

KoHnTponbHas pabora o TeEME
"Kucnoponconepxamue OpraHUYeCKHe
coequHeHus"

https://lesson.edu.ru/my-school/lesson/f6¢77d95-
7d55-4629-9598-
260b61e59a9b?backUrl=https://urok.apkpro.ru/&to
ken=00d3c187bded0129a346af21affaa6a9e375b1c3
8cf3d61632acf9035¢32a694
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https://lesson.edu.ru/my-school/lesson/4083a39e-3c2f-4a47-b2c1-f435d9d21812?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/4083a39e-3c2f-4a47-b2c1-f435d9d21812?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/4083a39e-3c2f-4a47-b2c1-f435d9d21812?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/4083a39e-3c2f-4a47-b2c1-f435d9d21812?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/4083a39e-3c2f-4a47-b2c1-f435d9d21812?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/c8325956-0a20-4936-a5e1-e15be322b350?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/c8325956-0a20-4936-a5e1-e15be322b350?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/c8325956-0a20-4936-a5e1-e15be322b350?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/c8325956-0a20-4936-a5e1-e15be322b350?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/c8325956-0a20-4936-a5e1-e15be322b350?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/f6c77d95-7d55-4629-9598-260b61e59a9b?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/f6c77d95-7d55-4629-9598-260b61e59a9b?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/f6c77d95-7d55-4629-9598-260b61e59a9b?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/f6c77d95-7d55-4629-9598-260b61e59a9b?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/f6c77d95-7d55-4629-9598-260b61e59a9b?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
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bu6bmmoreka  IIOK,  Bwuaeoreka
9KCIIEPUMEHTOB.

https://videoteka.apkpro.ru/chem

IIKOJIBHBIX

Poccuiickas anekrponnas mkosa (POLL), yueOHbIi
npeamet Xumusi, 10 kiacc

Ypok 6. OpHOaroMHbIE MpeneiabHbIE CIUPTHI
https://resh.edu.ru/subject/lesson/4769/start/

Ypok 7. ®DeHONBl M apOMaTUYECKHE CIHPTHI
https://resh.edu.ru/subject/lesson/5727/start/150577/
VYpok 8. Anbaeruipl ¥ KETOHBI
https://resh.edu.ru/subject/lesson/4776/start/

VYpoxk 9. Kupsl. Moromue cpencta
https://resh.edu.ru/subject/lesson/5952/start/150631/
VYpok 10. YrineBoasl. ['moko3a. Onuroca- xapusl.
Caxaposa
https://resh.edu.ru/subject/lesson/6150/start/150687/
VYpok 11. [Tonmucaxapuasl. Kpaxman. Hemmronosa
https://resh.edu.ru/subject/lesson/5413/start/150714/

Pasnean 6.
A3oTocoaep:xaimme
OpraHuvyecKue
CocaAUHECHUA

KonTtpoubnas

CrtpykTypa U
OpPraHM4YecKuXx
pasznenam 5-7)

BelIeCTB

padora.
CBOliCTBa

(mo

AMUHEL
AMHUHOKHCIIOTHI.
benkn

TEopeTudec
Koe
oOydeHue

Bbuonorus

bubmuoreka MDOII - CIIO. PacumupeHHBIH.
AmuHokucnotrel. CTpoeHue, HOMEHKJIATypa U
n3omepusd. Dusnyeckne CBONCTBA AMHHOKHUCIOT

HaOmronenune u
,Z[eMOHCTpaI_[I/IOHHBIX
JeHATYypaIus 0O€eJIKOB

OIIMCaHHuEC
OIIBITOB:

npu
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https://videoteka.apkpro.ru/chem
https://resh.edu.ru/subject/lesson/4769/start/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/4776/start/
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/5413/start/150714/

Koanu

Mexaucuu

HaumenoBanme pa3jaesioB Tun THIBI OLEHOYHEIX
e€CTBO TUIMHAPHBI JlonoJIHUTe/IbHAA JIUTEpaTypa .
U TeM 3aAHATHA MeponpusTuii
4acoB € CBAI3H
2 MIPaKTHYECK (Buzmeomatepuan) HarpeBaHUM, LBETHBIE pEaKUHUU
o€ 3aHATUE https://uchebnik.mos.ru/material/9ec56310-b575-  |6enkxoB

4636-9bd7-68f7102cc64b?menuReferrer=catalogue

bubmuoreka MOII - CIIO. ba3zoBeii u
pAaCIIUPEHHBIMN. XuMu4ecKue CBOMCTBA
AMUHOKHCIIOT Kak aM(pOTEpHBIX OPTalTHHYECKUX
COEIMHEHUH. benku (Bumeomarepua)
https://uchebnik.mos.ru/material/c3b70d29-6976-
4271-a09a-3ee85ab29238

bubmuoreka LIOK, ypok xumuu, 10 ki1acc. AMUHBL:
KJIaccupukanusi, CTPOCHHUE  MOJIEKYJ,  0OImas
¢bopmyna, u3oMepHsi, HOMEHKJIAaTypa U (pusnueckue
CBOMCTBA
https://lesson.edu.ru/my-school/lesson/cc7cc048-
c715-42ch-8b68-
6d680ed0aaa2?backUrl=https://urok.apkpro.ru/&to
ken=00d3c187bded0129a346af21affaa6a9e375b1c3
8cf3d61632acf9035¢32a694

bubmuoreka IIOK, ypox xumum, 10 xiacc.
XUMHYECKHE CBOWCTBA aMM(paTHIECCKUX aAMHHOB:
OCHOBHBIE CBOMCTBA, B3aMMOJICUCTBHE MEPBUYHBIX
aMUHOB c a30THCTOM KHCJIOTOM. Comu
AJIKNJIaMMOHU L
https://lesson.edu.ru/my-school/lesson/fa36d0bf-
4ddb-4388-8fc8-
b0fOf17c7e8b?backUrl=https://urok.apkpro.ru/&tok
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https://uchebnik.mos.ru/material/9ec56310-b575-4636-9bd7-68f7102cc64b?menuReferrer=catalogue
https://uchebnik.mos.ru/material/9ec56310-b575-4636-9bd7-68f7102cc64b?menuReferrer=catalogue
https://uchebnik.mos.ru/material/c3b70d29-6976-4271-a09a-3ee85ab29238
https://uchebnik.mos.ru/material/c3b70d29-6976-4271-a09a-3ee85ab29238
https://lesson.edu.ru/my-school/lesson/cc7cc048-c715-42cb-8b68-6d680ed0aaa2?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/cc7cc048-c715-42cb-8b68-6d680ed0aaa2?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/cc7cc048-c715-42cb-8b68-6d680ed0aaa2?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/cc7cc048-c715-42cb-8b68-6d680ed0aaa2?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/cc7cc048-c715-42cb-8b68-6d680ed0aaa2?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/fa36d0bf-4ddb-4388-8fc8-b0f0f17c7e8b?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/fa36d0bf-4ddb-4388-8fc8-b0f0f17c7e8b?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/fa36d0bf-4ddb-4388-8fc8-b0f0f17c7e8b?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
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en=00d3c187bded0129a346af21affaa6a9e375b1c38
cf3d61632acf9035¢32a694

bubnmnoreka IIOK, ypok xumum, 10 xiacc.
AmuHokucnotrel. Homenknatypa u  u3omepus.
OT,Z[GJIBHBIC npeaACTaBUTCIIN O-aMHUHOKUCJIOT:
TJIALIVH, QJIaHUH, (deHnIanaHuH, CEpHUH,
TIIyTaMHHOBas KHCJIOTA, JIN3HUH, IIUCTCHUH.
OnTnueckast u3zomepus aMuHOKUcHOT: D- u L-
AMHWHOKHNCIIOTHI (I/I3y‘IaCTC$I B O3HAKOMHUTCIBHOM
mnane). dusnyeckrue cBOWCTBA AMUHOKHUCIIOT
https://lesson.edu.ru/my-school/lesson/efbf863d-
47a8-4ab2-9a9c-
b55¢1f80f1b2?backUrl=https://urok.apkpro.ru/&tok
en=00d3c187bded0129a346af21affaa6a9e375b1c38
cf3d61632acf9035¢32a694

bubmuoreka IIOK, ypox xumum, 10 xmacc.
XuMH4ecKue CBOICTBA AMHUHOKUCIIOT, 1504
6I/IOJ'IOI‘I/I‘-ICCKOC 3HAYCHUC aMHUHOKHUCIIOT. CI/IHTGS u
TUPOJIN3 NIENTUIOB
https://lesson.edu.ru/my-school/lesson/5¢50c397-
13df-463e-963a-
£6955cdf4cbf?backUrl=https://urok.apkpro.ru/&tok
en=00d3c187bded0129a346af21affaa6a9e375b1c38
cf3d61632acf9035¢32a694

bubnmorexka IHOK, ypok xumuu, 10 xmacc. bemnku
Kak MpUpPOIHbIE TToJIUMepHhl. [lepBudHas, BroprudHas
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https://lesson.edu.ru/my-school/lesson/fa36d0bf-4ddb-4388-8fc8-b0f0f17c7e8b?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/fa36d0bf-4ddb-4388-8fc8-b0f0f17c7e8b?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/efbf863d-47a8-4ab2-9a9c-b55c1f80f1b2?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/efbf863d-47a8-4ab2-9a9c-b55c1f80f1b2?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/efbf863d-47a8-4ab2-9a9c-b55c1f80f1b2?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/efbf863d-47a8-4ab2-9a9c-b55c1f80f1b2?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/efbf863d-47a8-4ab2-9a9c-b55c1f80f1b2?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/5c50c397-13df-463e-963a-e6955cdf4cbf?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/5c50c397-13df-463e-963a-e6955cdf4cbf?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/5c50c397-13df-463e-963a-e6955cdf4cbf?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/5c50c397-13df-463e-963a-e6955cdf4cbf?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/5c50c397-13df-463e-963a-e6955cdf4cbf?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
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U TPETUYHas CTPYKTypa OEJKOB
https://lesson.edu.ru/my-school/lesson/784c793d-
edc3-407e-9f20-
453bcd466d65?backUrl=https://urok.apkpro.ru/&to
ken=00d3c187bded0129a346af21affaa6a9e375b1c3
8cf3d61632acf9035¢32a694

bubnmnoreka IIOK, ypok xumum, 10 xiacc.
XUMHYECKHE  CBOMCTBA  OCJIKOB:  THAPOJIU3,
ACHATypalnus, KAaYCCTBCHHBIC PCAKIHWU Ha 66J’IKI/I.
JleMOHCTpanuu: pacTBOpeHHE O€IKOB B BOJE,
ACHATypalusa IpU HarpC€BaHWM, NBCTHBLIC PCAKIIUU
O€JIKOB
https://lesson.edu.ru/my-school/lesson/8f95d1bf-
36a2-449f-9014-
572b7b23c4ba?backUrl=https://urok.apkpro.ru/&to
ken=00d3c187bded0129a346af21affaa6a9e375b1c3
8cf3d61632acf9035¢32a694

bubmuoreka IIOK, ypox xumum, 10 xmacc.
[IpakTnueckass  pabora  No 4. Pemenne
OKCIICPUMCHTAJIBHBIX 3a1a4 110 TEMCEC
«A3oTcoziepxKale OPraHuyeCcKue COeTMHEHUS
https://lesson.edu.ru/my-school/lesson/5d307e70-
d23d-4923-be47-
83b3e9989976?backUrl=https://urok.apkpro.ru/&to
ken=00d3c187bded0129a346af21affaa6a9e375b1c3
8cf3d61632acf9035¢32a694
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https://lesson.edu.ru/my-school/lesson/784c793d-edc3-407e-9f20-453bcd466d65?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/784c793d-edc3-407e-9f20-453bcd466d65?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/784c793d-edc3-407e-9f20-453bcd466d65?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/784c793d-edc3-407e-9f20-453bcd466d65?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/784c793d-edc3-407e-9f20-453bcd466d65?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/8f95d1bf-36a2-449f-9014-572b7b23c4ba?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/8f95d1bf-36a2-449f-9014-572b7b23c4ba?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/8f95d1bf-36a2-449f-9014-572b7b23c4ba?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/8f95d1bf-36a2-449f-9014-572b7b23c4ba?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/8f95d1bf-36a2-449f-9014-572b7b23c4ba?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/5d307e70-d23d-4923-be47-83b3e9989976?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/5d307e70-d23d-4923-be47-83b3e9989976?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/5d307e70-d23d-4923-be47-83b3e9989976?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/5d307e70-d23d-4923-be47-83b3e9989976?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/5d307e70-d23d-4923-be47-83b3e9989976?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694

HaumenoBanme pa3jaesioB
H TeM

Koanu
€CTBO
4acoB

Tun
3aHATHSA

Mexaucuu
TUIHHAPHBI
€ CBSI3H

JlonoiHUTeIbLHAS JTUTEpaTypa

THIBI OLEHOYHEIX
MeponpHuATHI

bubnunoreka IIOK, ypok xumuu, 10 xnacc.
IIpaktryeckas padora  Ne 5. Pemenne
3KCHepHM€HTaHBHBIX 3a1a4 110 TEMEC
«PacmioznaBanue OpraHU4YC€CKHX COG,Z[I/IHCHI/Iﬁ»
https://lesson.edu.ru/my-school/lesson/c76fcd97-
8489-45d4-b921-
8c9047fela07?backUrl=https://urok.apkpro.ru/&tok
en=00d3c187bded0129a346af21affaa6a9e375b1c38
cf3d61632acf9035¢32a694

Poccuiickas anexkrponnas mkosa (POLLD), yueOnslit
npeaMer Xumus, 10 xinace

Ypok 12. AMMHOKHUCIIOTHI. benku
https://resh.edu.ru/subject/lesson/4743/start/150742/
VYpok 13. A3zorcopepkaiiue TETepOIUKINYECKUE
coequHeHMs. HykIienHOBBIE KUCTOTHI
https://resh.edu.ru/subject/lesson/6296/start/212589/

Paspnen 7.
BricokoMosieRyasipHbIe
COCTUHECHUSA

KonTtpoubnas padora.
Crpykrypa U CBOMCTBA
OpPraHM4YecKHX BellecTB

pasznenam 5-7)

(mo

[InacTmaccsl.
Kayuyku. Bonokna

MIPAaKTHYECK
0€ 3aHATHE

Marepuaio
BEJICHUE,

bubmoreka MDD - CIIO. bazoBeii u
pacuiupeHHblid.  OCHOBHBIE  TOHSATUS ~ XUMHH

1. IIpakTUKO-OpHEHTHPOBAaHHBIE
3a/laHMs Ha COCTAaBJICHUE LIENIOYEK
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https://lesson.edu.ru/my-school/lesson/c76fcd97-8489-45d4-b921-8c9047fe1a07?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/c76fcd97-8489-45d4-b921-8c9047fe1a07?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/c76fcd97-8489-45d4-b921-8c9047fe1a07?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/c76fcd97-8489-45d4-b921-8c9047fe1a07?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/c76fcd97-8489-45d4-b921-8c9047fe1a07?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/6296/start/212589/

Koanu Mexaucuu
HaumenoBanme pa3jaesioB Tun THIBI OLEHOYHEIX
€CTBO TUIHHAPHBI JonmosiHuTeIbHAS JIUTEPATYPaA .
H TeM 3aHATHSA MeponpusTHiA
9acoB € CBAI3H
2 MPAKTUYECK | DKOJIOTHS, |BBICOKOMOJICKYJISIPHBIX COCIMHECHUH [IPEeBpaIllEeHUd Ha TE€HETUYECKYIO
oe 3austue | I'eorpadus |(Bumeomarepmai) CBSI3b MEXY KJIaccaMH
https://uchebnik.mos.ru/material/698be42f-9945-  |opraHuyYeckux COCAMHCHHH C
41cd-985d-264485bfbb44?menuReferrer=catalogue |cocraBneauem Ha3BaHUU

bubnnoreka MOIII - CIIO. PacumpeHHBIH.
[Tonumepubie MaTepuabl. [Tnactmaccsl.
Yrunuzanus u nepepaboTka IJIaCTHKA
(Bumeomarepuan)

https://uchebnik.mos.ru/material/d65054af-8444-
4e0f-9f94-3d192d230988?menuReferrer=catalogue

bubmuoreka MOUI - CIIO. PacmupeHHBIH.
DnacToMepsl: Hatypanbhblit Kay4yK,
CHUHTETHYECKUE KaydyKH, CHJIMKOHBI. Pe3uHa
(Bumeomarepuan)

https://uchebnik.mos.ru/material/c0dc8e5b-b51c-
4c2a-a8e3-71cf8ab02c71?menuReferrer=catalogue

bubmnoreka MOII - CIIO. basoBenii wu
paciiMpeHHbId. ANKaaueHbl M Kaydyku. PesuHa
(Bumeomarepuan)
https://uchebnik.mos.ru/material/0e053b02-dae4-
41ca-98c6-39034e3a5bda?menuReferrer=catalogue

bubmuoreka IIOK, ypox xmmumm, 10 xiacc.
OCHOBHBIE IIOHATHSI XUMHUH BBICOKOMOJICKYJIAPHBIX

COCTUHEHU. OCHOBHEIE METObI CHUHTE3A
BBICOKOMOJIEKYJIIPHBIX COCIMHEHUN —
TTOJTMMEPH3AITHS U MOJIUKOHIEHCALIH.

OPraHUYECKUX COCAMHEHUH TIO
TPUBHAIIBHOU 5810
MEXIyHAPOIHOU
CHUCTEMATHYCCKON HOMEHKJIATypE.
2. Pacdernple 3amauud 10
YpaBHEHUSAM peaklUuid ¢ y4yacTHEM
OpraHUYECKUX BEIIECTB
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https://uchebnik.mos.ru/material/698be42f-9945-41cd-985d-264485bfbb44?menuReferrer=catalogue
https://uchebnik.mos.ru/material/698be42f-9945-41cd-985d-264485bfbb44?menuReferrer=catalogue
https://uchebnik.mos.ru/material/d65054af-8444-4e0f-9f94-3d192d230988?menuReferrer=catalogue
https://uchebnik.mos.ru/material/d65054af-8444-4e0f-9f94-3d192d230988?menuReferrer=catalogue
https://uchebnik.mos.ru/material/c0dc8e5b-b51c-4c2a-a8e3-71cf8ab02c71?menuReferrer=catalogue
https://uchebnik.mos.ru/material/c0dc8e5b-b51c-4c2a-a8e3-71cf8ab02c71?menuReferrer=catalogue
https://uchebnik.mos.ru/material/0e053b02-dae4-41ca-98c6-39034e3a5bda?menuReferrer=catalogue
https://uchebnik.mos.ru/material/0e053b02-dae4-41ca-98c6-39034e3a5bda?menuReferrer=catalogue

HaumenoBanme pa3jaesioB
H TeM

Koanu
€CTBO
4acoB

Tun
3aHATHSA

Mexaucuu
TUIHHAPHBI
€ CBSI3H

JlonoiHUTeIbLHAS JTUTEpaTypa

THIBI OLEHOYHEIX
MeponpHuATHI

Buneopparment: «ByikaHuzanus pe3uHbD
https://lesson.edu.ru/my-school/lesson/bfbd453e-
4934-44d0-b33d-
ffde3ed1187c?backUrl=https://urok.apkpro.ru/&tok
en=00d3c187bded0129a346af21affaa6a9e375b1c38
cf3d61632acf9035¢32a694

bubnmnoreka IIOK, ypok xumum, 10 xiacc.
[Inactmaccel. YTunusanus u nepepaboTKa MiacTuka
https://lesson.edu.ru/my-school/lesson/26935f09-
8e56-4829-9337-
f291a6510cea?backUrl=https://urok.apkpro.ru/&tok
en=00d3c187bded0129a346af21affaa6a9e375b1c38
cf3d61632acf9035¢32a694

bubmuoreka IIOK, ypox xumum, 10 xmacc.
DnacToMepsl: HaTypaJIbHBIA CHHTETHYECKHE
Kkayuyku. Pe3una
https://lesson.edu.ru/my-school/lesson/cdf18f56-
b6ff-4106-8db5-
2efb1b56c0e5?backUrl=https://urok.apkpro.ru/&tok
en=00d3c187bded0129a346af21affaa6a9e375b1c38
cf3d61632acf9035¢32a694

bubnuoteka [OK, ypok xumun, 10 kmacc. BomokHa:
HaTypanbHble (IIEPCThb, IIEIK), HCKYCCTBEHHbBIE
(BUCKO3a, aleTaTHOE BOJIOKHO), CHHTETHYECKHE
(xanpoH u naBcaH). Ilonumepsl cnenUaJbHOTO
Ha3HaveHHs (Te(JIOH, KeBap, MIEKTPOIPOBOISIINE
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https://lesson.edu.ru/my-school/lesson/bfbd453e-4934-44d0-b33d-ffde3ed1187c?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/bfbd453e-4934-44d0-b33d-ffde3ed1187c?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/bfbd453e-4934-44d0-b33d-ffde3ed1187c?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/bfbd453e-4934-44d0-b33d-ffde3ed1187c?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/bfbd453e-4934-44d0-b33d-ffde3ed1187c?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/26935f09-8e56-4829-9337-f291a6510cea?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/26935f09-8e56-4829-9337-f291a6510cea?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/26935f09-8e56-4829-9337-f291a6510cea?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/26935f09-8e56-4829-9337-f291a6510cea?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/26935f09-8e56-4829-9337-f291a6510cea?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/cdf18f56-b6ff-4106-8db5-2efb1b56c0e5?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/cdf18f56-b6ff-4106-8db5-2efb1b56c0e5?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/cdf18f56-b6ff-4106-8db5-2efb1b56c0e5?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/cdf18f56-b6ff-4106-8db5-2efb1b56c0e5?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/cdf18f56-b6ff-4106-8db5-2efb1b56c0e5?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694

Koanu Mexaucuu
HaumenoBanme pa3jaesioB Tun THIBI OLEHOYHEIX
€CTBO TUIHHAPHBI JonmosiHuTeIbHAS JIUTEPATYPaA .
H TeM 3aHATHSA MeponpusTHiA
9acoB € CBAI3H
MOJIUMEDHI, Ouopasiiaraemble MOJIMMEPHI)

(M3y4aercsi B 03HAKOMUTEILHOM TLTAHE)
https://lesson.edu.ru/my-school/lesson/bdc9b607-
62f3-4641-bbfb-
870ac43a7d05?backUrl=https://urok.apkpro.ru/&to
ken=00d3c187bded0129a346af21affaa6a9e375b1c3
8cf3d61632acf9035¢32a694

bubmmoreka IIOK, ypox xummm, 10 xmacc.
IIpaktuyeckass  pabora  Ne 6. Pemenue
3KCHepI/IM€HTaHBHLIX 3a1a4 10 TEME
«Pacrio3HaBaHHe TJ1aCTMAacC ¥ BOJIOKOH»
https://lesson.edu.ru/my-school/lesson/86ba78e3-
bel2-4e80-b0ea-
24ed3b7672ac?backUrl=https://urok.apkpro.ru/&to
ken=00d3c187bded0129a346af21affaa6a9e375b1c3
8cf3d61632acf9035¢32a694

Poccuiickas anekrponnas mkona (POIL), yueOnbIit
npeamet Xumus, 10 kinace

Ypox 15. CuHTeTnueckue MTOJTUMEDBL.
Konnencaunonnsie nonumepsl. [lenommactsl
https://resh.edu.ru/subject/lesson/6095/start/150823/
Ypok 16. HartypanbHblii kaydyk. CHUHTETHYECKHE
Kay4qyKH
https://resh.edu.ru/subject/lesson/6152/start/150850/
VYpoxk 17. CuaTeTnyeckue BOJIOKHA
https://resh.edu.ru/subject/lesson/4777/start/
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https://lesson.edu.ru/my-school/lesson/bdc9b607-62f3-4641-bbfb-870ac43a7d05?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/bdc9b607-62f3-4641-bbfb-870ac43a7d05?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/bdc9b607-62f3-4641-bbfb-870ac43a7d05?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/bdc9b607-62f3-4641-bbfb-870ac43a7d05?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/bdc9b607-62f3-4641-bbfb-870ac43a7d05?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/86ba78e3-be12-4e80-b0ea-24ed3b7672ac?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/86ba78e3-be12-4e80-b0ea-24ed3b7672ac?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/86ba78e3-be12-4e80-b0ea-24ed3b7672ac?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/86ba78e3-be12-4e80-b0ea-24ed3b7672ac?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/86ba78e3-be12-4e80-b0ea-24ed3b7672ac?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://resh.edu.ru/subject/lesson/6095/start/150823/
https://resh.edu.ru/subject/lesson/6152/start/150850/
https://resh.edu.ru/subject/lesson/4777/start/

Koy Mexaucuu
HaumenoBanme pa3jaesioB Tun THIBI OLEHOYHEIX
€CTBO NJIMHAPHBI Jlono/THUTeIbHAS JIUTepaTypa .
U TeM 3aHATHA MeponpusiTHii
4acoB € CBA3H
Py6exHbIil KOHTPOJIb IO 2  |KOHTPOJBHO I'a6puensn O.C. Xumus: EcrectBenno-nayuHslii | Kontponsnas pabota 4
paszeny € 3aHsATHe npobwmns: Kuura st npenonaBarens: ydeOHoe|«CTpyKkTypa u CBOHCTBa

m3nanue / Tabpumensa O.C., Jleicoa I'.T.,
OctpoymoB N.I'. — Mocksa: Akanemus, 2024. — C.
312-359 (OO6mieoOpa3oBarenbHas TMOATOTOBKA B
yupexknenusx CIIO). - URL: https://academia-
moscow.ru/catalogue/5398/709297/ -  Pexum
noctyna: ONeKTpoHHas Oubnuoreka «Academia-
moscow». - TeKCT: 3JIEKTPOHHBIN

OpPraHn4€CKuUX BCUICCTB»

IIpodeccnonanbHO-0pUeH

THPOBaHHOE COJep:KaHMe (Coaep:KaHue NPHUKJIATHOIO MOLYJIsI)

Paznea 8. 12 Y4yeOHukn u ydeOHbIE NOCOOMs, YyKa3aHHbIe B|3ammurTa Keiica (¢ y4eTrom
Xumus B ObITY H [IPUMEPHBIX pabounx nmporpaMMax (Oyaymeid  npodgeccuoHaIbHOM
NPOU3BOCTBEHHOM oOuienpogeccuoHaIbHbIX JUCIUIUINH U |1esITeJIbHOCTH)
AeATeJIbHOCTH YeJI0BeKa poeCCHOHATTBHBIX MOJyJIEH, UMEIOLINX
MEXIIPEAMETHBIE CBS3M C 00IIe00pa3oBaTEIHLHOM
JUCLUTIIINHON Xumus, IIPUMEPHOU
obpazoBarenbHo# iporpammel CI1O mo mpodeccun/
CIEIUAIBHOCTH
Oprannyeckue BelECTBA B 4 |teoperndec | Marepuano |bubamorexka I[OK, ypokx xumum, 11 xiacc.|Keiic-3anaun Ha TEMaTHKY
KU3ZHEJEATEIIbHOCTH Koe BEJICHHE, XUMHUYECKOe 3arps3HEHHE OKpYXKarolled cpelbl U|IpOM3BOJACTBA U NPUMEHEHHS
4eJI0BEKa oOyuenne | OCHOBBI ero MIOCJIEACTBHS [ OPraHUYECKUX BELIECTB B
6ezomacuoc |https://lesson.edu.ru/my-school/lesson/ca8elcd9-  |mpOMBIILICHHOCTH
2  |mpaKTUYecK | TH U 5b7c-43a0-99f4-
0€ 3aHATHE | 3aIIUTHI 0a5f711c5654?backUrl=https://urok.apkpro.ru/&tok
Poaunel, en=00d3c187bded0129a346af21affaa6a9e375b1c38
besonacHoc |cf3d61632acf9035¢32a694
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https://academia-moscow.ru/catalogue/5398/709297/
https://academia-moscow.ru/catalogue/5398/709297/
https://lesson.edu.ru/my-school/lesson/ca8e1cd9-5b7c-43a0-99f4-0a5f711c5654?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/ca8e1cd9-5b7c-43a0-99f4-0a5f711c5654?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/ca8e1cd9-5b7c-43a0-99f4-0a5f711c5654?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/ca8e1cd9-5b7c-43a0-99f4-0a5f711c5654?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/ca8e1cd9-5b7c-43a0-99f4-0a5f711c5654?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694

HaumenoBanme pa3jaesioB
H TeM

Koanu
€CTBO
4acoB

Tun
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Mexaucuu
TUIHHAPHBI
€ CBSI3H

JlonoiHUTeIbLHAS JTUTEpaTypa

THIBI OLEHOYHEIX
MeponpHuATHI

Th
JKU3HEICITE
JIBHOCTH,
DKoJorus,
['eorpadus

bubnnoreka LHOK, ypok xumun, 11 knacc. Xumus u
3J0POBLEC UYCJIOBCKA. HeKapCTBeHHI)IG cpeacrna.
HpaBHna HCITOJIb30BAaHUA JICKAaPCTBCHHLIX
IIpenapaToB
https://lesson.edu.ru/my-school/lesson/51ad6aaf-
527d-4327-8509-
582da4ba5703?backUrl=https://urok.apkpro.ru/&to
ken=00d3c187bded0129a346af21affaa6a9e375b1c3
8cf3d61632acf9035¢32a694

bubmuoreka LIOK, ypok xumuu, 11 knmacc. Xumus
IIUIIH: OCHOBHBIC KOMIIOHCHTHI, ITUIICBbLIC )10621131(14.
Ponb XUMHUH B oOecrieueHnu MUIIEeBOM
0e30MacHOCTH
https://lesson.edu.ru/my-school/lesson/5262bd10-
49eb-4665-927c¢-
bfd4296ac4ef?backUrl=https://urok.apkpro.ru/&tok
en=00d3c187bded0129a346af21affaa6a9e375b1c38
cf3d61632acf9035¢32a694

Poccuiickas snextponHas mkoia (POLL), yueOHbIi
npeamet Xumus, 10 kiace

VYpok 18. Oprannueckas XUMHsI, YEJTOBEK U TPUPOIA
https://resh.edu.ru/subject/lesson/4823/start/

XUMHUYECKHUE TEXHOIOTHU
B IIOBCEIHEBHOM
U Ipo(pecCUOHANTBHOM

TEOpeTHYEC
KOe
o0OydeHue

OCHOBBI
0e3omacHoC
TH U

MBI - CIIO. ba3oBbeiii  u
Ponp xumuu B obecrieueHUN
SHEPreTUYECKOM M MHIIEBOM

bubnuoreka
pacCIIUPEHHBIM.
9KOJIOTHYECKOMH,

Keiic (¢ yuerom
po¢eCCHOHATBHON
NEeSATETbHOCTH)

Oymymieit
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https://lesson.edu.ru/my-school/lesson/51ad6aaf-527d-4327-8509-582da4ba5703?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/51ad6aaf-527d-4327-8509-582da4ba5703?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/51ad6aaf-527d-4327-8509-582da4ba5703?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/51ad6aaf-527d-4327-8509-582da4ba5703?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/51ad6aaf-527d-4327-8509-582da4ba5703?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/5262bd10-49eb-4665-927c-bfd4296ac4ef?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/5262bd10-49eb-4665-927c-bfd4296ac4ef?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/5262bd10-49eb-4665-927c-bfd4296ac4ef?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/5262bd10-49eb-4665-927c-bfd4296ac4ef?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/5262bd10-49eb-4665-927c-bfd4296ac4ef?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://resh.edu.ru/subject/lesson/4823/start/

Koanu

Mexaucuu

HaumenoBanme pa3jaesioB Tun THIBI OLEHOYHEIX
€CTBO IVINHAPHBI JlonoJIHUTE/IbHAA JIUTEPATYpa .
U TeM 3aHATHS MeponpusTHiA
4acoB e CBSI3U
JESITEIbHOCTH YEJIOBEKA 4 |mpaKkTHUYECK | 3alUThI 0€30MaCHOCTH, PA3BUTUU MEIUIMHBI. XUMHU4eckoe|Bo3MoKHbIE TEMBI KEHCOB:
oe 3aHsTue | PonuHsbl, 3arpsi3HeHUE OKpyskaroleil cpennl (Buneomarepuan)|l. Iloremnenue kimMata
Buonorusa, |https://uchebnik.mos.ru/material/1d446d0d-bd50- |BeicBOGOXIEHHE ra3oBBIX
Marepuano |44a0-9a7d-fc4abllaec85 THPATOB CO JHA OKEaHa.
BEJICHUE, 2. Byayuie marepuansl Juist aBua-
bezonacuoc |bubnunoreka MO - CIIO. Pacmupennsiii. OxpaHa|, MalIiHO- ¥ MPUOOPOCTPOCHUS.
Tb ouochepsl  OT  XuUMUYeckoro  3arpsi3HeHus.|3. HoBble  Marepuansl i
x)usHenesTe |O0oOIeHre U CUCTeMaTH3allisl MaTeprania o TeMe|COTHEYHbIX OaTapeit.
JIBHOCTH, "XuMus 1 ku3Hb" (BUIEoMaTepuan) 4. JlexapctBa Ha  OCHOBE
Oxkonorust  |https://uchebnik.mos.ru/material/70ed437d-0190-  |pacTUTENBHBIX IPEMAPATOB.

4b5a-bffe-ee699669e5f0

bubnunoreka IIOK, ypok xumum, 11 xnacc.
Kocmernueckue u  mapdroMepHble  CpeacTBa.
briToBas XUMHUSL. [TpaBuina 0e30macHOTO
UCTOJb30BAHUS  CPEACTB  OBITOBOM XMMHMH B

MOBCETHEBHOMN KU3HU
https://lesson.edu.ru/my-school/lesson/6b74805e-
dd21-4f29-b27b-
3a7770ee7cel?backUrl=https://urok.apkpro.ru/&tok
en=00d3c187bded0129a346af21affaa6a9e375b1c38
cf3d61632acf9035¢32a694
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https://uchebnik.mos.ru/material/1d446d0d-bd50-44a0-9a7d-fc4ab11aec85
https://uchebnik.mos.ru/material/1d446d0d-bd50-44a0-9a7d-fc4ab11aec85
https://uchebnik.mos.ru/material/70ed437d-0190-4b5a-bffe-ee699669e5f0
https://uchebnik.mos.ru/material/70ed437d-0190-4b5a-bffe-ee699669e5f0
https://lesson.edu.ru/my-school/lesson/6b74805e-dd21-4f29-b27b-3a7770ee7ce1?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/6b74805e-dd21-4f29-b27b-3a7770ee7ce1?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/6b74805e-dd21-4f29-b27b-3a7770ee7ce1?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/6b74805e-dd21-4f29-b27b-3a7770ee7ce1?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/6b74805e-dd21-4f29-b27b-3a7770ee7ce1?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694

Kouuu Mexaucuu
HaumenoBanme pa3jaesioB Tun THIBI OLEHOYHEIX
" Tem €cTBO | g | MWMHAPHDI JlonoiHUTeIbLHAS JTUTEpaTypa MepompusTHii
4acoB € CBSI3HU
Paznen 9.1. UccnenoBanme| 36 YueOHMKM © y4yeOHbIe TOCOOHMS, YKa3aHHbIe B|3amura y4eOHo-
U XUMUYEeCKUH aHAIu3 MIPUMEPHBIX pabounx porpaMMax (Mccj1e10BaTe/IbCKOro nNpoekTa (¢
00beKTOB GHochepbI* o0menpodeccuoHaTbHBIX JTUCIUTITAH U|y4eToM Oynyuiei
(1151 yKpPYNHEHHBIX TPy npodeccnoHambHbIX MOJTyJIeH, UMEIOUTNX | podeccuoHATbHOM
crenuaabHOCTe/ MEXIPEIMETHBIE CBSI3U C OO0IIE00pa30BaTEIHHOM |1IeATEILHOCTH)
npogeccuii: 19.00.00, JUCLUTIIIMHON Xumus, MPUMEPHOU
31.00.00, 32.00.00, obpazoBarensHOM mporpammbl CITO mo npodeccun/
33.00.00, 34.00.00, CIIEIUAIBHOCTH
36.00.00, 43.00.00 (xkpome
cnennajgbHocTu 43.02.16))
OcHOBBI J1aOOPaTOPHOI 2 |maboparopH | besonmacHoc {000 «SKmace». OCcHOBBI JIaOOpaTOPHOU TPAKTHKH 1. JlaGopaTtopHas paborta
MPAKTHKHU B 0€ 3aHITHE | Th B mpodeccHoHaNnbHBIX JabopaTopusx. Xumus|«OCHOBBI nabopatopHoOit
pohecCuOHATBHBIX xusHeneste |(CIIO), [Iporpamma 144 4.: ypokH, T€CThI, 3aJaHUS. | TPAKTHUKN.
1abopaTopusx 6  |mpakTmueck | JIBHOCTH, https://www.yaklass.ru/p/himiya-spo/programma- |2. TunoBbie pacyeThl [0 TEMATHKE
ve 3austus | OCHOBBI 144-ch/issledovanie-i-khimicheskii-analiz-obektov- |skcriepumenTa.
oesomacHoc |biosfery-7446481/osnovy-laboratornoi-praktiki-v- |3. 3amausm Ha  BBIYHCIIEHHUE
TH H professionalnykh-laboratoriiakh-7446482 CpeTHero 3HAYCHUS
3aIUTHI AKCIIEPUMEHTATBHBIX JAHHBIX,
Ponunbt IIOrPEIIHOCTH.
4. TlpencraBneHue pe3ynbTaToOB
JKCIIEPUMEHTa B Pa3JINYHOMN
dopme (Tabnuua, rpaduk, OTYET,
JTOKJIa 1, TIPE3CHTAIIHS ).
XUMHUYECKU aHaIu3 Mpod 2  |teopermuec | Okonorus, |bubmmorexka I[OK, ypoxk xwummm, 11 «xmacc.|l. Tect «CBoiicTBa U cocrTaB

4

npodeccun/cnennaibHocT CIIO.

OO6pazoBaTenbHas OpraHu3alusl BbIOMpaeT oOIMH MoAyib (pasmen 9.1

wii 9.2) w3 mnpemiokeHHBIX B coorBeTcTBUM ¢ DPI'OC peanmzyemoit
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https://www.yaklass.ru/p/himiya-spo/programma-144-ch/issledovanie-i-khimicheskii-analiz-obektov-biosfery-7446481/osnovy-laboratornoi-praktiki-v-professionalnykh-laboratoriiakh-7446482
https://www.yaklass.ru/p/himiya-spo/programma-144-ch/issledovanie-i-khimicheskii-analiz-obektov-biosfery-7446481/osnovy-laboratornoi-praktiki-v-professionalnykh-laboratoriiakh-7446482
https://www.yaklass.ru/p/himiya-spo/programma-144-ch/issledovanie-i-khimicheskii-analiz-obektov-biosfery-7446481/osnovy-laboratornoi-praktiki-v-professionalnykh-laboratoriiakh-7446482
https://www.yaklass.ru/p/himiya-spo/programma-144-ch/issledovanie-i-khimicheskii-analiz-obektov-biosfery-7446481/osnovy-laboratornoi-praktiki-v-professionalnykh-laboratoriiakh-7446482

HaumenoBanme pa3jaesioB
H TeM

Koanu
€CTBO
4acoB

Tun
3aHATHSA

Mexaucuu
TUIHHAPHBI
€ CBSI3H

JlonoiHUTeIbLHAS JTUTEpaTypa

THIBI OLEHOYHEIX
MeponpHuATHI

BOJIBI

Koe
oOydeHue

MIPAaKTHYECK
0€ 3aHATHE

nabopaTopH
0€ 3aHATHE

besomacHoc
Thb
JKU3HeAesaTe
JIBHOCTH,
brnonorns

XKecTtkocTh BOIBI M CIOCOOBI €€ yCTpaHEHUS.
HGMOHCTpaLII/I}IZ ropC€Huc Mardus B KUCJIOPOZAC
https://lesson.edu.ru/my-school/lesson/32a00ad9-
56ec-4b71-83b2-
a64f056848ff?backUrl=https://urok.apkpro.ru/&tok
en=00d3c187bded0129a346af21affaa6a9e375b1c38
cf3d61632acf9035¢32a694

bubmnoreka MOII - CIIO.
}KéCTKOCTB BOAbBI H CHOCO6BI
(BuzeomaTepuan)
https://uchebnik.mos.ru/material/6bb321a3-136d-
44a1-9b16-ba533cf5450e

PacmmpeHHsIi.
e€ yCTpaHEHUs

000 «I'mobanJlab», yueOHBIN npeamer Xumus,
IIpoekTtHoe 3ananue «IIpupoausie nHIUKaTOPBI pH»
https://globallab.ru/ru/project/list/rastitelnye indikat

ory/general

000 «AKnacce». XuMudeckuii aHamu3 mMpoo BOJIBIL.
Xumus (CIIO), Ilporpamma 144 4.: ypoku, TECTHI,
3aaHus
https://www.yaklass.ru/p/himiya-spo/programma-
144-ch/issledovanie-i-khimicheskii-analiz-obektov-
biosfery-7446481/khimicheskii-analiz-prob-vody-
7446868

BOJIBI».
2. 3amanne «XUMHYECKHUH COCTaB
BOJBI, THUI BOJBI M CIIOCOOBLI €€
MIPUMEHEHHUS» (C UCIIOIb30BaHUEM
HOPMATUBHBIX JOKYMEHTOB).

3. IIpakTuKO-OpHEHTUPOBAHHBIC
TEOPETHYECKHUE 3aJaHUsI HA COCTAB
BOJAbI W CIIOCOOBI BBIPAKCHUS
KOHIICHTPaLuH U repecuer
KOHLEHTpalun (c
HCIIOJIb30BAaHUEM  HOPMATHBHBIX
JIOKYMEHTOB).

4. JlaGopaTtopHas
BBIOOD:

— OumcTKa BOJBI OT 3arpsi3HEHUH;
— Onmnpenenenue pH Boumel u ee
KUCJIOTHOCTH;

— OmnpeneneHue XeCTKOCTU BOJAbI
U CIIOCOOBI €€ yCTpaHEHUSI.

pabora Ha

XUMUYECKUH KOHTPOJIb
KauecTBa MPOJYKTOB

TEopeTudec
KOe

buomnormns,
Bbe3onacuoc

bubmuoreka 1IOK, ypox xumun, 11 kmacc. Xumus
IIUIIMH: OCHOBHBIC KOMIIOHCHTHI, ITUIIICBbLIC ,Z[O63_BKI/I.

I. Tecr «Opranuyeckue Hu
HEOPraHUYECKHe BEILIECTBA,
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https://lesson.edu.ru/my-school/lesson/32a00ad9-56ec-4b71-83b2-a64f056848ff?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/32a00ad9-56ec-4b71-83b2-a64f056848ff?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/32a00ad9-56ec-4b71-83b2-a64f056848ff?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/32a00ad9-56ec-4b71-83b2-a64f056848ff?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/32a00ad9-56ec-4b71-83b2-a64f056848ff?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://uchebnik.mos.ru/material/6bb321a3-136d-44a1-9b16-ba533cf5450e
https://uchebnik.mos.ru/material/6bb321a3-136d-44a1-9b16-ba533cf5450e
https://globallab.ru/ru/project/list/rastitelnye_indikatory/general
https://globallab.ru/ru/project/list/rastitelnye_indikatory/general
https://www.yaklass.ru/p/himiya-spo/programma-144-ch/issledovanie-i-khimicheskii-analiz-obektov-biosfery-7446481/khimicheskii-analiz-prob-vody-7446868
https://www.yaklass.ru/p/himiya-spo/programma-144-ch/issledovanie-i-khimicheskii-analiz-obektov-biosfery-7446481/khimicheskii-analiz-prob-vody-7446868
https://www.yaklass.ru/p/himiya-spo/programma-144-ch/issledovanie-i-khimicheskii-analiz-obektov-biosfery-7446481/khimicheskii-analiz-prob-vody-7446868
https://www.yaklass.ru/p/himiya-spo/programma-144-ch/issledovanie-i-khimicheskii-analiz-obektov-biosfery-7446481/khimicheskii-analiz-prob-vody-7446868

Kouuu Mexaucuu
HaumenoBanme pa3jaesioB Tun THIBI OLEHOYHEIX
U TeM €cTBO | g | MTMHADHBI JlonoJTHUTEeIbHAS JIUTEPATypa MeponpHsTHil
4acoB € CBSI3HU
MUTAHU oOydeHue | Tb Ponp XUMHAH B 0OecIIeYeHUH MUIICBOY | BXOJSIINE B COCTaB IPOTYKTOB
KHU3HEEATe |0e30MacHOCTH TTUTAHUSD).
2 |IPaKTHYeCK | yppoctn https://lesson.edu.ru/my-school/lesson/5262bd10- |2. TIpakTHKO-OpUEHTHPOBAHHBIC
0€ 3aHATUC 49eb-4665-927c- 3a1aHus o KyJIMHAPHOM
2 |naboparops bfd4296ac4ef?backUrl=https://urok.apkpro.ru/&tok |Temaruxke.
en=00d3c187bded0129a346af21affaa6a9e375b1c38|3. Jlaboparopnas pabora (Ha
0C 3aHATHC cf3d61632acf9035c32a694 BBIGOD):
— OOHapyXeHHE HHUTPATOB B
000 «I'mobanJlaby, ydeOHBIH TpeaMeT XUMUS,|POAYKTAX MUTAHUS;
[IpoektHOoe 3ananue «Kupbn» —  MHccnenmoBanme  mpoayKTOB
https://globallab.ru/ru/project/list/99f5d339-7a4d- |nuTaHWs Ha HAJTUYUE YIJICBOJOB
4979-847a-d18b5fab9f2d/investigation (Myka, TBOpOT, MOJIOKO, HOTYpT)
Ha HAJIMYHE YTIIEBOJOB (Kpaxmal,
00O «I'nobanjlaby, yueOHBIH mnpeamer XuMUs,|TJIIOKO3a, caxaposa).
[IpoekTHOE 3a1aHnEe « Y TIEBOIBD)
https://globallab.ru/ru/project/list/99a210df-1a63-
49b8-8143-6220448a5b52/general
XUMHYeCKU# aHanu3 npood 2  |teopermuec | Dxonorus, |bubmmoreka LHOK, ypok xumum, 11 kmacc. Xumus B[1. Tect mo Teme «XUMHUECKUI
TTOYBHI Koe buonorus, |cenbckom XO03sICTBE. Opranunueckue u|cocTaB HEOPTaHUYECKUX u
oOydenue | bezomacHoC |MHHEpaTbHBIE YIOOPCHHS OpPTaHUYECKUX YIAOOPECHUID».
Tb https://lesson.edu.ru/my-school/lesson/6bf703el- 2. 3aganue «B3anmMocBa3b cocTaBa
2 NPaKTUICCK | yy3peneste |f395-400d-8cda- [IOYBBI, THUI IIOYBEI U €€
0€ 3aHATHE | mpHOCTH 07f013bff160?backUrl=https://urok.apkpro.ru/&tok |Ha3HaueHus.
2 |nadoparops en=00d3c187bded0129a346af21affaa6a9e375b1c38|3. Jlabopatopnas pabora (Ha
e BAHsTIE cf3d61632acf9035c32a694 BEIOOD):

000 «I'mobanJlab», y4eOHBIH mpeaMer Xumus,

— O0OHapy’keHHe HEOPTaHMUECKUX
npuMecei B mpoOax MouBbl;
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https://globallab.ru/ru/project/list/99f5d339-7a4d-4979-847a-d18b5fab9f2d/investigation
https://globallab.ru/ru/project/list/99f5d339-7a4d-4979-847a-d18b5fab9f2d/investigation
https://globallab.ru/ru/project/list/99a210df-1a63-49b8-8143-6220448a5b52/general
https://globallab.ru/ru/project/list/99a210df-1a63-49b8-8143-6220448a5b52/general
https://lesson.edu.ru/my-school/lesson/6bf703e1-f395-400d-8cda-07f013bff160?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/6bf703e1-f395-400d-8cda-07f013bff160?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/6bf703e1-f395-400d-8cda-07f013bff160?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/6bf703e1-f395-400d-8cda-07f013bff160?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/6bf703e1-f395-400d-8cda-07f013bff160?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694

Kouuu Mexaucuu
HaumenoBanme pa3jaesioB Tun THIBI OLEHOYHEIX
€CTBO IJIMHAPHBI JlonoiHUTeIbLHAS JTUTEpaTypa .
U TeM 3aHATHUSA MeponpusTuii
4acoB € CBSI3HU
[IpoektHoe 3ananue «IIpupoansie nuaukaTopsl pH» |— Onpenenenue pH BoaHOM
https://globallab.ru/ru/project/list/rastitelnye _indikat |BEITSKH 11OYBBI, €€ KMCIIOTHOCTH
ory/general U IIEJIOYHOCTH.
Hccnenoanre 00beKTOB 2  |teoperudec | OCHOBBI bubnmnoreka IIOK, ypok xumum, 11 xmacc.|YdeGHO-UCCIE0BATENBCKUIMA
ounochepsl KOE 6e3onacHoc |XKecTkocTh BOJABI MW CHOCOOBI €€ YCTPaHEHHUS.|NPOEKT B 00JIACTU HCCIIEAOBAHUS
oOydeHue | TUHU JleMOHCTpalus: ropeHue MarHusi B KUCIOPOIe 00BEKTOB OUOChEpHI.
3aIIUTHI https://lesson.edu.ru/my-school/lesson/32a00ad9-  |Bo3MokHbIE TeMBbI IIPOEKTOB:
4 HPaKTHYIECK | Ponunel, 56ec-4b71-83b2- 1. Uccnenosanue CcOCTaBa
0€ 3aHATHE | Buonorus, |a64f056848ff?backUrl=https://urok.apkpro.ru/&tok |munepamsHON BO/JIBI "
Marepuano |en=00d3c187bded0129a346af21affaa6ade375b1c38 |pekomenaarium o ee
4 |mabopatopH | ooy, |ci3d61632acfo035c32a694 HCTIOE30BAHMIO.
PIESARATHA | BesonacHoc 2. UccnenoBanue pa3pylarolero
Tb bubnnorexa HOK, ypok xumun, 11 xnacc. Xumus B|AeCTBUS NPUPOJHOW BOJBI Ha
JKU3HEEATE |CeThCKOM XO03sIiCTBe. Opranuveckue U |CTPOUTENbHBIE MaTEPHAIIBL.
JBHOCTH, MUHEpaJIbHbIE y100peHus 3. CocraBnenue MIPOEKTa
Dxonorus | https://lesson.edu.ru/my-school/lesson/6bf703el- [[BETHHKA/Oropoia/caia B
£395-400d-8cda- 3aBUCHMOCTH oT cocTaBa
07f013bff160?backUrl=https://urok.apkpro.ru/&tok |mpoanann3upoBaHHBIX MOYB.
en=00d3c187bded0129a346af21affaa6a9e375b1c38 |4. CocraBienne
cf3d61632acf9035c32a694 cOaTaHCUPOBAaHHOTO MEHI0 Ha

bubmuoreka LHOK, ypok xumuu, 11 kmacc. Xumus
MUY OCHOBHEIE KOMITIOHEHTHI, IMHUIIEBBIE JOOABKH.
Ponp XUMUHU B 00€ecCIIeueHU N MMUIIECBOM
0e30macHOCTH
https://lesson.edu.ru/my-school/lesson/5262bd10-
49eb-4665-927c-
bfd4296ac4ef?backUrl=https://urok.apkpro.ru/&tok

JIeHb (HEIEeI0) B 3aBUCUMOCTH OT
COJIEpKaHUsI XUMHUYECKIX MaKpo 1
MHKPOIJIEMEHTOB B IPOAYKTax

MMUTaHMUSL.
5. Uccnenosanue KayecTBa
MUTHLEBOM BOJIBI.

6. Uccnenosanue mpo0

BOJIOITPOBOAHOM BOJIBI HA IPEIMET
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https://globallab.ru/ru/project/list/rastitelnye_indikatory/general
https://globallab.ru/ru/project/list/rastitelnye_indikatory/general
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https://lesson.edu.ru/my-school/lesson/32a00ad9-56ec-4b71-83b2-a64f056848ff?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/32a00ad9-56ec-4b71-83b2-a64f056848ff?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/32a00ad9-56ec-4b71-83b2-a64f056848ff?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/6bf703e1-f395-400d-8cda-07f013bff160?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/6bf703e1-f395-400d-8cda-07f013bff160?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/6bf703e1-f395-400d-8cda-07f013bff160?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/6bf703e1-f395-400d-8cda-07f013bff160?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/6bf703e1-f395-400d-8cda-07f013bff160?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/5262bd10-49eb-4665-927c-bfd4296ac4ef?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/5262bd10-49eb-4665-927c-bfd4296ac4ef?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/5262bd10-49eb-4665-927c-bfd4296ac4ef?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694

Koy Mexaucuu
HaumenoBanme pa3jaesioB Tun THIBI OLEHOYHEIX
€CTBO NJIMHAPHBI Jlono/THUTeIbHAS JIUTepaTypa .
U TeM 3aHATHUSA MeponpusTHi
4acoB e CBSI3U
en=00d3c187bded0129a346af21affaa6a9e375b1c38 |ycrpaHeHus )KECTKOCTH.
cf3d61632acf9035c32a694 7. YcTpaHeHue KeCTKOCTH BOJBI B
CEJIbCKOXO35IICTBEHHON
JesTeIbHOCTH.
Paznen 9.2. UccnenoBanme| 36 Y4yeOHuku U ydeOHblE MOCOOMS, YKa3aHHble B|YueOHO-McCCiIeI0BaTeIbCKUI
U XUMUYECKHUIl aHaIu3 MIPUMEPHBIX pabouux mporpamMmax [mpoekT (¢ y4deroMm Oyaymiei
00bEeKTOB TeXHOC(hephI® obmenpogeccuoHaIbHBIX JUCLIUIUINH U |npogecCHOHATbLHOI
(1151 yKpYNIHEHHBIX TPyII poeCcCHOHATILHBIX MOJyJeH, UMEIOIINX |1eATeIbHOCTH)
crenuaabHoOCTel/ MEXIMPEIMETHbIE CBSI3U C 00I1€00pa3oBaTeIbHON
npodgeccnii: 18.00.00, JUCLUTIIINHON Xumus, IIPUMEPHOU
22.00.00 (cmeuua bHOCTH obpazoBarensHoi iporpammel CI1O no mpodeccun/
22.02.01, 22.02.02, CHEeHaJIbHOCTH
22.02.07), 29.00.00 (xpome
cnenuagbHocTH 29.02.09))
OcHOBBI 1a00paTOPHOI 2  |maboparopH | besonacnoc OO0 «SKnace». OcHOBBI 1abopaTopHOi mpakTuku|l. JlaGopatopHas pabota
MPAKTUKH B 0€ 3aHTHE | Th B mnpodeccHoHANBHBIX JabopaTopusax. XuMus|«OCHOBBI nabopaTopHOH
npodeccuoHaIbHBIX xusHeneste |(CIIO), IIporpamma 144 4.: ypoku, TeCThI, 3aaHUS. | TPAKTHUKN.
1abopaTopusix JLHOCTH, https://www.yaklass.ru/p/himiya-spo/programma- |2. TumoBsie pac4eTsl 10 TEMAaTHKE
OcHOBBI 144-ch/issledovanie-i-khimicheskii-analiz-obektov- |skcnepumenra.
oesomacuoc |biosfery-7446481/osnovy-laboratornoi-praktiki-v- |3. 3agaum Ha  BEIYHCICHHE
TH U professionalnykh-laboratoriiakh-7446482 CpeIHero 3HAYEHUS
3aIUTHI AKCIIEPUMEHTAIBHBIX JTAaHHBIX,

5

npodeccun/cnennaibHocT CIIO.

OO6pazoBaTenbHas OpraHu3alusl BbIOMpaeT oOIMH MoAyib (pasmen 9.1

wim 9.2) u3 mnpemiokeHHbIX B cooTBercTBHH ¢ DPI'OC peanmsyemoit
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https://lesson.edu.ru/my-school/lesson/5262bd10-49eb-4665-927c-bfd4296ac4ef?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/5262bd10-49eb-4665-927c-bfd4296ac4ef?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://www.yaklass.ru/p/himiya-spo/programma-144-ch/issledovanie-i-khimicheskii-analiz-obektov-biosfery-7446481/osnovy-laboratornoi-praktiki-v-professionalnykh-laboratoriiakh-7446482
https://www.yaklass.ru/p/himiya-spo/programma-144-ch/issledovanie-i-khimicheskii-analiz-obektov-biosfery-7446481/osnovy-laboratornoi-praktiki-v-professionalnykh-laboratoriiakh-7446482
https://www.yaklass.ru/p/himiya-spo/programma-144-ch/issledovanie-i-khimicheskii-analiz-obektov-biosfery-7446481/osnovy-laboratornoi-praktiki-v-professionalnykh-laboratoriiakh-7446482
https://www.yaklass.ru/p/himiya-spo/programma-144-ch/issledovanie-i-khimicheskii-analiz-obektov-biosfery-7446481/osnovy-laboratornoi-praktiki-v-professionalnykh-laboratoriiakh-7446482

Koauu Mexaucuu
HaumenoBanme pa3jaesioB Tun THIBI OLEHOYHEIX
€CTBO IJIMHAPHBI JlonoTHUTEIbHAS JIATEpPaTypa .
H TeM 3aHATHS MepOonpusiTHI
JacoB € CBAI3H
6 |npaktuyeck | PoauHbI MOTPEIIHOCTH.
W€ 3aHATHS 4. TlpexacraBieHue pe3yJbTaTOB
JKCIIEPUMEHTa B Pa3InYHOU
dbopme (Tabnuia, rpaduk, OTYET,
JIOKJIa/1, TIPE3CHTALINS)
XUMHUYECKUH aHAIH3 MTPOO 2  |teoperuuec | Dxonorus, |bubmmoreka IIOK, ypok xwumum, 11 «kmacc.[l. 3amaun Ha  ompenelieHUE
TEXHHYECKOH BOJIbI KOE€ bezomacHoc |KecTkocTh BOABI M CIOCOOBI €€ YCTpaHEHUS. |METalIOB, HEOPTaHMYECKUX
oOydeHue | Tb JleMOHCTpalus: TOPEHUE MarHus B KUCIOPO/Ie AHUOHOB u OpPraHUYECKUX
x)usHeneste |https://lesson.edu.ru/my-school/lesson/32a00ad9-  |BemiecTB B TEXHHYECKOH BOJIE
JBHOCTH, 56ec-4b71-83b2- Pa3HOTO Ha3HAYCHUSI.
buonorus  |a64f056848ff?backUrl=https://urok.apkpro.ru/&tok |2. TIpakTHkO-OpHUEHTHPOBAHHBIC
en=00d3c187bded0129a346af21affaabade375b1c38 |TeopeTrueckue 3a1aHns Ha COCTAB
cf3d61632acf9035c32a694 BOJbI M CIIOCOOBI BBIpAKEHUS
KOHIICHTpALU i u nepecyeT
bubmuoreka MDOII - CIIO. PacmmpeHHBIH. | KOHIICHTpAIIHA (c
XKEcTtkocTh BOJABI M CIOCOOBI €€ YCTpaHEHUS |MCIOJb30BAaHUEM HOPMATHBHBIX
(BuzmeomaTepuan) JIOKYMEHTOB).
https://uchebnik.mos.ru/material/6bb321a3-136d- |3. 3amanne «XUMHUUYECKHI COCTaB
44a1-9b16-ba533cf5450e TEXHUYECKOH BOJIBI, THII BOILI U
CrocoObl ee MpUMEHEeHHsD» (C
2 TIpaKTHHCCK 000 «I'mob6anJlaby», ydeOHBIN IT X
o6 3AHATHE , Y penMer XWMHS, |HCIIOJIb30BAHUEM  HOPMATHBHBIX

73



https://lesson.edu.ru/my-school/lesson/32a00ad9-56ec-4b71-83b2-a64f056848ff?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
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https://lesson.edu.ru/my-school/lesson/32a00ad9-56ec-4b71-83b2-a64f056848ff?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/32a00ad9-56ec-4b71-83b2-a64f056848ff?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://uchebnik.mos.ru/material/6bb321a3-136d-44a1-9b16-ba533cf5450e
https://uchebnik.mos.ru/material/6bb321a3-136d-44a1-9b16-ba533cf5450e

Kouuu Mexaucuu
HaumenoBanme pa3jaesioB Tun THIBI OLEHOYHEIX
€CTBO IJIMHAPHBI JlonoiHUTeIbLHAS JTUTEpaTypa .
U TeM 3aHATHS MeponpusTHiA
4acoB e CBSI3M
2  |maboparopH [IpoexTHoe 3ananue «I[Ipupoubie nuHaAUKATOPBI pHY» | 1I0OKYMEHTOB).
0€ 3aHATHE https://globallab.ru/ru/project/list/rastitelnye_indikat|4. Jlabopatopnas pabora (Ha
ory/general BBIOOD):
000 «iKnacc». XuMUYECKUN aHAINA3 TIPOO BOJIBI. |— Onpenenenue XJIOpUJIOB
Xumus (CIIO), Ilporpamma 144 4.: ypoku, TECTbL,|METOJOM TATPOBAHUSA B
3a/laHus TEXHHUYECKOH BOJIE;
https://www.yaklass.ru/p/himiya-spo/programma- |-  OmnpenelieHue  KECTKOCTH
144-ch/issledovanie-i-khimicheskii-analiz-obektov- |Texauueckoifi BOABI  METOJOM
biosfery-7446481/khimicheskii-analiz-prob-vody- |TurpoBanus
7446868
XHUMHUYECKUN KOHTPOIIb 2  |teoperuuec | Oxonorus, |bubmmoreka IIOK, ypok xwmmum, 11 «knace.[l. Tect mo Teme «XuUMHUECKUIH
KauecTBa BO3AyXa KOE buonorus, |Xumudeckoe 3arps3HEHHE OKPYXAIOMIEH Cpellbl M |coCTaB aTMOC(HEpPHOTO BO3ayXa U
obOyuenue | bezomacHoc |ero TIOCIIEICTBHS |[BO3/IyXa paboyueii 30HbI».
Th https://lesson.edu.ru/my-school/lesson/ca8elcd9- |2. TIpakTHKO-OpUEHTHPOBAHHBIC
2 NPAKTUYCCK | sepsgenesare |5b7c-43a0-99f4- 3aJaHdsl Ha XAMHAYECKHA aHaanu3
0€ 3aHATHC | npHOCTH 0a5f711c5654?backUrl=https://urok.apkpro.ru/&tok |cocraBa Bo3myxa.
en=00d3c187bded0129a346af21affaa6a9e375b1c38 |3. JlabopaTopHas pabota
2 n1abopatopH cf3d61632acf9035¢32a694 «Omnpenenenue CoJIepKaHus
0€ 3aHATHC YTJIEKUCIIOTO Ta3a B BO3AYXE
JlaboparopHass pabora «l UrHeHHUYECKash OIICHKa|MOMEUIECHHS IKCIPECC-METOIOM.
KadecTBa BO3JIyXa»
https://belstu.by/userfolder/Kadbeapa%20npompIia
erHo %203ko0a0run/ST/laboratornaya-rabota-gos-
1.pdf
XUMHUYECKU aHaIu3 Mpod 2  |teopernuec | Okomorus, |bubmmoreka [{OK, ypok xumun, 11 knacc. Xumus B|1. IIpakTuko-opueHTHpOBAaHHBIE
MaTepHaioB CTPOUTEIBHO- KOE be3onacHoc |cTpouTenbCTBe. Baxneitmune CTPOUTEIbHBIC |3aJaHuUs o XUMUYECKOMY
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https://globallab.ru/ru/project/list/rastitelnye_indikatory/general
https://globallab.ru/ru/project/list/rastitelnye_indikatory/general
https://www.yaklass.ru/p/himiya-spo/programma-144-ch/issledovanie-i-khimicheskii-analiz-obektov-biosfery-7446481/khimicheskii-analiz-prob-vody-7446868
https://www.yaklass.ru/p/himiya-spo/programma-144-ch/issledovanie-i-khimicheskii-analiz-obektov-biosfery-7446481/khimicheskii-analiz-prob-vody-7446868
https://www.yaklass.ru/p/himiya-spo/programma-144-ch/issledovanie-i-khimicheskii-analiz-obektov-biosfery-7446481/khimicheskii-analiz-prob-vody-7446868
https://www.yaklass.ru/p/himiya-spo/programma-144-ch/issledovanie-i-khimicheskii-analiz-obektov-biosfery-7446481/khimicheskii-analiz-prob-vody-7446868
https://lesson.edu.ru/my-school/lesson/ca8e1cd9-5b7c-43a0-99f4-0a5f711c5654?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/ca8e1cd9-5b7c-43a0-99f4-0a5f711c5654?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/ca8e1cd9-5b7c-43a0-99f4-0a5f711c5654?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/ca8e1cd9-5b7c-43a0-99f4-0a5f711c5654?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/ca8e1cd9-5b7c-43a0-99f4-0a5f711c5654?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://belstu.by/userfolder/Кафедра%20промышленной%20экологии/ST/laboratornaya-rabota-gos-1.pdf
https://belstu.by/userfolder/Кафедра%20промышленной%20экологии/ST/laboratornaya-rabota-gos-1.pdf
https://belstu.by/userfolder/Кафедра%20промышленной%20экологии/ST/laboratornaya-rabota-gos-1.pdf

Kouuu Mexaucuu
HaumenoBanme pa3jaesioB Tun THIBI OLEHOYHEIX
€CTBO NJIMHAPHBI JlonoJTHUTEeIbHAS JIUTEPATypa N
U TeM 3aHATHUSA MeponpusTuii
4acoB € CBSI3HU
pecTaBpallOHHOM oOydeHue | Tb Matepuansl  (memeHt, OeroH). CoBpeMEHHbIC|aHATU3Y mpo6 MaTepHUaJIOB
JeSITeIIbHOCTH U TN3aiiHa KU3HENIEATE |KOHCTPYKIIMOHHBIC MaTepHalibl, KpPacKd, CTEKJIO,|CTPOUTEIHLHO-PECTaBPAIlHOHHON
2 |IpaKTHYeCK | nppoctw, KepaMHKa NEeSTeTLHOCTH U IU3aiiHa.
0€ 3aHATHC | Matepuano |https://lesson.edu.ru/my-school/lesson/818227d8- |2. JlaGoparopHass pabora (Ha
BEJICHUE f2bf-4171-80cd- BBIOOD):
2 |naGopatopn 376977424e30?backUrl=https://urok.apkpro.ru/&to |~ Wsrorosienue K
: : : : pacok (moaoop
0¢ 3aHATHC ken=00d3c187bded0129a346af21affaa6a9e375b1Cc3 |murMeHTOB M CBSI3BIBAIOIIMX
8cf3d61632acf9035¢c32a694 BEIIIECTB);
- Uccnenosanue CBOWCTB
BSDKYIIMX BEIIECTB Ha MpHUMEpe
THICca
HccnenoBanue 00bEKTOB 2 teopetnuec | OCHOBBI bubnmoreka IIOK, ypok xummm, 11 xmacc.|YdeGHO-UCCIEqOBATENBCKUIMA
TeXHOCHEPHI KOE 6e3omacHoC |XKecTKocTh BOABI W CHOCOOBI €€ YCTPaHEHHS.|NPOEKT B 00JIACTU WCCIICIOBAHUS
o0ydeHue | TH U JleMOHCTpalus: TOpeHNue MarHusi B KUCIOPOIe 00BEKTOB TEXHOC]EPHI.
3aIIUTHI https://lesson.edu.ru/my-school/lesson/32a00ad9-  |Bo3MoskHbIE TEMBbI IPOEKTOB:
Ponunsl, 56ec-4b71-83b2- 1. KonTtpons KayecTBa
buomorus, |a64f056848ff?backUrl=https://urok.apkpro.ru/&tok |rexHudeckoi BOIbI pa3HBIX BUIOB
Marepuano |en=00d3c187bded0129a346af21affaa6a9e375b1c38 |B coOTBETCTBUU C METOAUKAMH TIO
BEJICHUE, cf3d61632acf9035¢32a694 I'OCT.
besonacnoc 2. Cozpanue  JEKOpaTUBHOM
Th bubmuoteka IIOK, ypok xumun, 11 kmacc. XuMus B|IITyKaTypKH.
JKU3HEJIEATE |CTPOUTEIHCTBE. Baxmneiimme ctpoutenbubie|3. [IUTMEHTBHI B U3JIENMHSIX W3
JHLHOCTH, Marepuanbl  (1eMeHt, OeroH). CoBpeMEHHBIE|CTEKIIA.
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https://lesson.edu.ru/my-school/lesson/818227d8-f2bf-4171-80cd-376977424e30?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/818227d8-f2bf-4171-80cd-376977424e30?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/818227d8-f2bf-4171-80cd-376977424e30?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/818227d8-f2bf-4171-80cd-376977424e30?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/818227d8-f2bf-4171-80cd-376977424e30?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/32a00ad9-56ec-4b71-83b2-a64f056848ff?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/32a00ad9-56ec-4b71-83b2-a64f056848ff?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/32a00ad9-56ec-4b71-83b2-a64f056848ff?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/32a00ad9-56ec-4b71-83b2-a64f056848ff?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/32a00ad9-56ec-4b71-83b2-a64f056848ff?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694

Koanu Mexaucuu
HaumenoBanme pa3jaesioB Tun THIBI OLEHOYHEIX
€CTBO IJIMHAPHBI JlonoiHUTeIbLHAS JTUTEpaTypa N
U TeM 3aHATHS MeponpusTHiA
4acoB e CBSI3M
4 |mpakTuhyeck | DKoJorus  |KOHCTPYKLMOHHBIE MaTepuaibl, KpacKH, CTeKJo,|4. MccienoBanue pa3pyliaroniero
0€ 3aHATHE KepamMuKa JEHCTBHS BOJBI HA CTPOUTEIBbHBIE
https://lesson.edu.ru/my-school/lesson/818227d8-  |marepuaisi.
4 nabopatopH f2bf-4171-80cd- 5. OueHKa COCTOSIHHS BO3IyXa
BIC 3aHATHA 376977424e30?backUrl=https://urok.apkpro.ru/&to |paGoueii  30HBI  cIEIHATUCTA
ken=00d3c187bded0129a346af21affaa6a9e375b1c3 |(TexHonora, crpouTens U T.I., C
8cf3d61632acf9035¢32a694 y4eTOM obJacTu
npodeccnoHanbHOM
bubnunoreka IIOK, ypok xumuu, 11 xknacc.|aesaTeabHOCTH) B COOTBETCTBUU C
XUMHUYECKOE 3arpsi3HEHUE OKPYXKarolled Cpelbl M|HOPMAaTUBHBIMU JOKYMEHTaMHU.
€ro IIOCJICACTBUSA
https://lesson.edu.ru/my-school/lesson/ca8elcd9-
5b7c-43a0-99f4-
0a5f711c5654?backUrl=https://urok.apkpro.ru/&tok
en=00d3c187bded0129a346af21affaa6ade375b1c38
cf3d61632acf9035c32a694
IIpomeskyTouHnas
arrecraums
Bcero 144
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https://lesson.edu.ru/my-school/lesson/818227d8-f2bf-4171-80cd-376977424e30?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/818227d8-f2bf-4171-80cd-376977424e30?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/818227d8-f2bf-4171-80cd-376977424e30?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/818227d8-f2bf-4171-80cd-376977424e30?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/818227d8-f2bf-4171-80cd-376977424e30?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/ca8e1cd9-5b7c-43a0-99f4-0a5f711c5654?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/ca8e1cd9-5b7c-43a0-99f4-0a5f711c5654?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/ca8e1cd9-5b7c-43a0-99f4-0a5f711c5654?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/ca8e1cd9-5b7c-43a0-99f4-0a5f711c5654?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/ca8e1cd9-5b7c-43a0-99f4-0a5f711c5654?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694

2.2. OnopHble KOHCHEKTHI Jisl NMPOBEAEeHUN 3aHATHH MO JUCHUIINHE

«XHUMHUA»

CormnacHo npuMepHOM paboueil mporpamMme MO JUCHUIUIMHE «XUMUS»

IPELYCMOTPEHBI TEOPETUUECKUE, PAKTHUECKHUE, 1a00OPATOPHBIE 3aHATHUS, a TAKKE

KOHTPOJIbHBIE 3aHATHS B (opMax KOHTPOJBHBIX pabOT M MPOMEXYTOUHOU

aTTcCTanuu. HpHMepBI OIIOPHBIX KOHCIICKTOB II0 TCMaM pPa3JaCJIOB 1-9 IMPUBCACHLI B

tabimmax 2.1-2.30.

Ta6muma 2.1. OnopHsIit KoHCIIEKT 110 Teme 1.1. «OCHOBHBIC XUMHUUECKHE TTOHATHS

1 3aKOHBI, CTPOCHUEC aTOMOB XUMHWUYCCKUX 3JICMCHTOBY

1. Tema 3auaTus

OcCHOBHbBIE XUMHWYECKHE TTOHSITHUS U 3aKOHBI, CTPOCHUC aTOMOB
XUMHUYCCKHUX DJICMCHTOB

2. ConeprxaHue TeMbl

XuMu4eckud  3yeMeHt. ATom. Sapo atoMa, U30TOMNBI.
OnekTpoHHas 000JI04Ka. DHEPreTUYECKUe YPOBHH, MOIYPOBHHU.
AtomHBIe OpOHTanu, s-, P-, d- smemeHTh.. OCOOEHHOCTH
pacripe/ie/IeHUs JIEKTPOHOB MO OpOUTAIIM B aTOMax 3JI€MEHTOB
NEPBbIX UETBHIPEX MEpPHOAOB. OIEKTPOHHAas KOH(PUrypaunus
aToMOB. OCHOBHBIE XUMUYECKUE 3aKOHBI

3. Tun 3ausTus

Teopernueckoe 00ydeHUe, TPAKTUUECKUE 3aHATHUS

[Inanupyemslie
4, oOpazoBaTenbHbIE
pe3yNIbTaThI

OK 01

I[TP6 01. chopmMupoBaHHOCTH MPEJACTABICHUN: O XUMHUYECKOU
COCTABJIAIOLICH €CTeCTBEHHOHAYYHOM KapTHHBI MHpa, pPOJIH
XMMUU B TIO3HAHUM SIBJICHUNH TpUpOAbl, B (HOPMUPOBAHUU
MBIIUICHUSI W KYJIbTYPbl JIMYHOCTH, €€ (DyHKIMOHAIbHON
IPaMOTHOCTH, HEOOXOAUMOM Ul pelleHns NPaKTUYECKUX 3a/1au
Y 3KOJIOTUYECKH 0OOCHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/10POBBIO
Y IPUPOJHON Cpene;

[1P6 02. BnameHue CUCTEMON XMMHMYECKHUX 3HAHUM, KOTOpas
BKJIIOUAET: OCHOBOIOJIATAIOIINE MOHATHS (XUMUYECKHI AJIEMEHT,
aToM, DJJIEKTpOHHas 000J0YKa aToma, s-, p-, 0d-3JEKTPOHHBIC
opburtanu aTOMOB, WOH, MOJIEKyJa, BaJICHTHOCTD,
AIIEKTPOOTPHIIATEIBHOCTD

®opMBbI OpraHU3aIuu
5. y4eOHOU
NesITeNIbHOCTH

dopMHUpOBaHUE HOBBIX 3HAHUW M CIOCOOOB JEATEIBHOCTH
(Jtexrust), 0000IIEHNEe U CHCTEMAaTH3aIlus UX, POBEPKa 3HAHUH 1
KOHTPOJIb TPUMEHEHUS] WX Ha TPAKTUKE B CTaHIAPTHBIX
CUTyaIusx (caMocTosITeNbHas paboTa).
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CamocTtosTenpHas padoTa (TeCTOBBIC 3aJaHU)

Tect ((CTpOGHI/Ie aTOMOB XUMHYCCKHUX 3JICMCHTOB.

Tabnuna 2.2. OnopHslii kKoHCTIEKT 10 Teme 1.2. «Ilepuonnyeckuit 3aK0oH
[Iepnognueckas cucteMa XuMUIeCKux aemeHToB /. 1. Menneneesa, ux cBs3b

C COBPEMEHHOM TeOpUEH CTPOEHUS aTOMOBY

[lepunonnueckuii 3akoH u [lepuonnueckas cuctema XMMHYECKUX
snemenTtoB JI. 1. MenpeneeBa, ux cBsi3b C COBPEMEHHOM Teopueit
CTPOEHHS aTOMOB

Ilepnonnueckas cucreMa XMMHMYECKUX  3yieMeHToB .U
MenneneeBa. CBsi3b nepuoaudeckoro 3akona u Ilepuonnyeckoit
CHCTEMbl XHMHYECKHX JJEMEHTOB C COBPEMEHHON TEOpHEM
CTPOCHHMS aTOMOB. 3aKOHOMEPHOCTM W3MCHEHMsI CBOWCTB
XMUMUYECKHUX 3JIEMEHTOB, 00pa3yeMbIX MU MPOCTHIX U CIO0XKHBIX
BEUIECTB II0 rpynnaM u nepuonaM Ilepuoanueckoil cucTteMsl.
3HAUEHUE MEPUOJNYECKOTO0 3aKOHA M CUCTEMBI XHMHUYECKUX
anemenToB .M. Menzeneesa B pa3BUTUH HAYKH.

VYcTaHOBIEHUE CBSI3M MEXKIY CTPOCHHEM AaTOMOB XMMHYECKHMX
AJIEMEHTOB U MEPUOJUYECKUM U3MEHEHNEM CBOMCTB XUMHUUYECKHUX
JJIEMEHTOB M UX COCJUHEHUN B COOTBETCTBUHM C IOJIOKEHUEM
[Tepuoanueckoit CHUCTEMBI. Pemntenue MPAKTUKO-
OPHUEHTUPOBAHHBIX TCOPETUYECKUX 3aJaHUI HA XapaKTEepU3ALUIO
XMUMUYECKUX 3J€MEHTOB «MeTalnueckue / HeMeTalInyecKue
CBOMCTBA XHMMHMYECKUX OJJIEMEHTOB B COOTBEICTBUHM C HX
JJIEKTPOHHBIM CTPOCHHEM U IIOJIOKEHUEM B IEPUOIUYECKON
cucTeMe XxuMudeckux sneMenToB /.M. Menaeneera»

[IpakTueckue 3aHsATHS

6 Tunel OLIEHOYHEBIX
' MEPOIPHUATHIA

Samanus TUIA

7. CaMOCTOSITEIILHOTO
BBIIOJIHEHUS

1. Tema 3anarus

2. ConepxaHue TEMBI

3. Tum 3agaTus
[Inanupyemslie

4, oOpazoBaTenbHbIE
pe3yIbTaTHI

OK 01, OK 02

[TP6 O1. chopMHUPOBAHHOCTH MPEACTABICHUN: O XUMHUYECKOU
COCTaBIISIOLIEH €CTECTBEHHOHAYYHOM KApTUHBI MHpA, PO
XUMHH B TIO3HAHWU SIBICHUH TNpPUPOIbl, B (HOPMHUPOBAHHH
MBIIUICHUSI Y KYJAbTYpbl JIMYHOCTH, €€ (DyHKIMOHAIBHOM
TPaMOTHOCTH, HEOOXOAMMOMN JJIsl PEIICHUS MPAKTHYECKUX 3a7ad
1 DKOJIOTHYECKH 00OCHOBAaHHOTO OTHOIICHUS K CBOEMY 3/I0POBBIO
Y IPUPOJHON Cpene;

[IP6 02. BnameHWe CHUCTEMOW XMMHYECKUX 3HAHHWMA, KOTOpas
BKJIIOYAET: TEOPUM U 3aKOHBI (TEOpHUSl BJIEKTPOJIUTUYECKOU
auccoumnanuu, nepuoaudyeckuil 3axkon .M. Menzaeneesa, 3aKoH
COXpPAHEHHUS MaccChl), 3aKOHOMEPHOCTH, CHUMBOJUYECKUN SI3bIK
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XUMHH, (PAKTOJIIOTUYECKUE CBEIEHUS O CBOICTBaX, COCTaBe,
MOJNlydeHUH W 0e30MacHOM  HWCIOJB30BAHWU  BAKHCHUIIUX
HEOPTraHMYECKUX W OPraHMYECKUX BEHIECTB B OBITYy W
MPaKTUYECKOU JIEATEILHOCTH YETIOBEKA;

ITP6 03. chopMHpPOBAHHOCT, YMEHUU BBISBIIATH XapaKTEPHbBIC
NPU3HAKA U B3aUMOCBSI3b M3YUYEHHBIX MOHSTUN, NPUMEHSThH
COOTBETCTBYIOIINE MOHSTUS MPU OMHCAHUU CTPOCHHS U CBOICTB
HEOPraHMYECKUX M OPraHMYEeCKUX BELIECTB M MX MPEBpAICHHUIA;
BBISIBJIATh B3aUMOCBS3b XUMHYECKUX 3HAHUN C MOHATUSIMH HU
MPEACTABICHUSIMU APYTUX €CTECTBEHHOHAYYHBIX MIPEJIMETOB;
I[IP6  05. copMUpOBaHHOCTH yMEHHUW  YCTaHABJIHMBATH
MPUHAJISKHOCTh HW3YYEHHBIX HEOPraHMYECKHX BEIIECTB K
oTpeieIeHHBIM KJlaccam u rpynmnam COETMHEHU,
XapaKTepH30BaTh UX COCTaB U BaKHEWIIINE CBOMCTBA

DopmMbl OpraHU3aIuu
y4eOHOI
NEeATEIbHOCTH

dopMHUpOBaHUE HOBBIX 3HAHUN U CLIOCOOOB JI€ATEIHbHOCTH (MUHU-
JeK1us ), 00001IeHre U cucTeMaTH3anus ux (padora B rpymnmnax Ha
YCTAHOBJICHHE CBSI3M MEXIy CTPOCHHEM aTOMOB XHMHYECKUX
DIIEMEHTOB W MEPUOANIECKUM U3MEHEHHEM CBOWCTB XUMHYECKUX
DIIEMEHTOB U HMX COCIUHEHHWH B COOTBETCTBUH C IOJIOKECHHEM
[lepuoauueckoit cucreme), MNpoBepKa 3HAHUM U KOHTPOJIb
NPUMEHEHHUS MX Ha TMPAKTUKE B CTAHAAPTHBIX CHUTYaIUsIX
(uHnuBHOyanmpHAs ~ paboTa MO  PEIICHHUIO PaKTUKO-
OPHEHTHPOBAHHBIX TEOPETUUCCKUX 3aTaHHIA )

Tunsr OIICHOYHEBIX

Pemenne npakTUKO-OpUEHTUPOBAHHBIX TEOPETHUUECKUX 3aJaHUI
Ha XapaKkTepU3allio XUMUYECKUX IEMEHTOB: «Meramindyeckue /
HEMETAJUIMYEeCKUE  CBOMCTBA, 3JEKTPOOTPULIATENIIBHOCTh U

MEpOIPUATHI CPOJICTBO K 3JIEKTPOHY XMMHUYECKUX JIEMEHTOB B COOTBETCTBHE C
MX DJICKTPOHHBIM CTPOCHHEM M TOJOKEHUEM B MEPUOIAYECKOMN
cucreMe xuMmmudeckux saemenToB .M. Menneneepay»

Tect «MeTtamnyeckue / HEMeTaTINYECKHE CBOMCTBA,

3amanus JUISL | DJIEKTPOOTPULIATENIBHOCTD U CPOJACTBO K DJIEKTPOHY XUMHUUECKUX

CaMOCTOSITEILHOTO AJIEMEHTOB B COOTBETCTBUE C UX AJIEKTPOHHBIM CTPOECHUEM U

BBITIOTHEHHUS MOJIO’KEHUEM B MIEPUOIMYECKON CUCTEME XUMMUYECKUX

anemenToB JI.11. MenaeneeBay»

Tabnuma 2.3. Onopublit KoHCTIEKT 10 Teme 1.3. « CTpoeHue BemecTBa U mpupoia

XUMHUYECKOU CBs3U. MHOT000Opa3nue BEIIECTBY

Tema 3agaTus

CrtpoeHue BelecTBa v MpUpoIa XUMHUECKON CBSI3H.
MHuoroo6pasue BemecTB

Coneprxkanue TeMbl

CTtpoeHue BellecTBa. XUMHYECKas CBSI3b. BHIBl XUMHYECKOH
CBsI3W  (KOBaJICHTHAasi HEMOJsIipHAsT M  TMOJSpHas, WOHHAasi,
MeTajuindyeckas). MexaHu3Mbl — 00pa30BaHUS  KOBaJICHTHOU
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XUMUYECKOH CBsI3M (OOMEHHBI M JOHOPHO-aKIENTOPHBIN).
Bonoponnas cBsA3b. BaneHTHOCTb. DIIEKTPOOTPHULIATEIBHOCTD.
Crenenb okucienus. IoHbI: KAaTUOHBI U aHUOHBI

Tun 3agsTus

TeopeTqucxoe o6yquI/Ie, IMPAKTUYCCKUE 3aHATUA

[Inanupyemslie
o0Opa3oBaTeNbHbIC
pe3yJIbTaThI

OK 01
I[IP6 02. BnameHWe CUCTEMOW XMMHYECKUX 3HAHHWMA, KOTOpas
OCHOBOIIOJIAraroIne (BaJICHTHOCTb,

BKJIFOYACT: IIOHATHUA

AJIEKTPOOTPULIATEIIBHOCTD, CTENIEHb OKHUCIICHUS, XHMHYECKas
CB$I3b, MOJIb, MOJISIPHASI Macca, MOJISIPHBII 00BEM);
I1P6  05.

MNPUHAJIC)KHOCTh H3YUCHHBIX HCOPraHMYCCKHUX BCHICCTB K

c(OPMUPOBAHHOCTh ~ YMEHHH  yCTaHaBIUBAaTh

OIIPCACIICHHBIM KJ1accaM n I'pynmam COGHHHCHHﬁ,
XapaKTCPHU30BaThb UX COCTAB U BaKHEHIIINE CBOﬁCTBa; OIIpCACIIATD
BUbI XUMHNYCCKHUX CBsI3EH (KOBaJ'IeHTHaSI, HOHHaAas,

MCTAJIIMYCCKasd, BOI[OpO,I[HaH), THUIIBI KPUCTAJININYCCKUX PCIICTOK
BCIICCTB, KJIaCCI/I(i)I/IIII/IpOBaTI) XUMHYCCKUC pCAKINH

@opmMBbl OpraHu3aluu
y4eOHOI
NEeSATEIbHOCTH

®opMupoBaHME HOBBIX 3HAHUA M CIIOCOOOB JAEATEIHHOCTH
(mexmust), o0o0IIeHne U cucTeMaTu3anus ux (padora B rpymnmax
Ha OTPa0OTKY HaBBIKOB COCTABJICHUS YPaBHEHHUH peakLMi pa3HbIX
TUIIOB), IPOBEpKAa 3HAHUM U KOHTPOJIb NPUMEHEHUS HUX Ha
IPAaKTUKE B CTAHAAPTHBIX CUTYALMAX (caMoCToATeNbHas paboTa)

Tunel OIIEHOYHBIX

MEPOIPHUATHI

BrinmonHenue 3aanuii Ha COCTaBICHUE YJIEKTPOHHO-TpahUuecKux
dbopmyn a5ieMeHTOB 1—4 TIepro10B

Samanus IS
CaMOCTOSITEIBHOTO

BBITTOJTHCHU A

BrinonHeHne mpakTHUeCKUX 3aJaHuidl Ha OTPaOOTKY HaBBIKOB
COCTaBJIEHUS JIEKTPOHHO-Tpauueckux Gopmys 3nemMeHToB 1—4
NIEPUOOB U Ha ONIPEEICHNE XUMUUECKON aKTUBHOCTH BELIIECTB B
3aBHCHUMOCTH BHJa XMMHUYECKOHN CBSA3U U THUIIA KPUCTAJUINYECKOU
PEIIETKH.

Ta6nuna 2.4. OnopHsiii koHCHeKT 1o Teme 1.4, «Knaccudukanus,

N HOMCHKJIaATypa HCOPraHN4ICCKHUX BCIICCTB»

Tema 3agaTus

Knaccmbnxaunﬂ, U HOMCHKJIaTypa HCOPraHMYCCKNUX BCIICCTB

Coneprxanue TeMbl

Knaccudukanus Heopranuueckux BemniecTB. HomeHnknatypa
HEOPraHMYECKUX BEIIECTB (OKCHIbI, THMAPOKCHUIBI, KHCIOTHI,
conmn). BenjectBa MoJIEKy ISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUS.
ArperaTHble  COCTOSIHMS Kpucrannuueckue u

aMOp(I)HBIC BCIICCTBA. 3aKOH IIOCTOSHCTBA COCTaBa BCIICCTBA.

BCIICCTBA.

Tunel KpUCTAIIIMYECKUX PEIIETOK (aToMHas, MOJEKYJsIpHas,
MOHHAsl, MeTajindyeckas). 3aBUCUMOCTh CBOICTBa BEILIECTB OT
TUIA KPUCTAJUIMYECKOMN PeIIETKH
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Turm 3adaTus

Teoperuueckoe oOyueHue, 1a00paTOPHbIEC 3aHATUSL

[Inanupyembie
o0Opa3oBaTeNbHbIC
pE3yJIbTaThI

OK 01; OK 02
ITP6 07. chopMUpOBAaHHOCTH YMEHHUH NPOBOAMTH PACUETHI IO
XMMHUYECKUM (HOpMysIaM M ypaBHEHUSIM XMMHYECKUX PEaKIHi C

HCIIOJIB30BaHHUEM (bI/ISI/ILIeCKI/IX BCJIIMYMH, XapaKTCPpU3YIOUINX
BEIIeCTBA C KOJMYECTBECHHOMU CTOpPOHBI:  MAacCCBhI, o0beMa
(HOpMaJ'IbHBIe YCJ'IOBI/IH) ra3os, KOJIN4YCCTBa BCIIIECTBA,

UCIIOJIb30BATh CHUCTEMHbBIC XMMHUYECKUE 3HAHHS ISl MPUHSATHS
pCLICHUIT B KOHKPETHBIX XM3HEHHBIX CHTYAIMsIX, CBS3aHHBIX C
BEILECTBAMH U MX IPUMEHEHUEM;
I[MP6  09. cdopMuUpPOBaHHOCTH
XUMHYECKYI0  HMH(OpMAIHIO,

YMCHUA AHAJIM3UPOBATH

[OJly4aeMyl0 U3 Pa3HbIX

HMCTOYHHUKOB (CPEJICTB MacCOBOM MHpOpMaIH, ceTh HTEpHET U
Ipyrue)

®opmbl OpraHu3aIun

dopmupoBaHHE HOBBIX 3HAHUH M CHOCOOOB JEATEIBHOCTH
(;mexmust), 0000IIeHNE U CHCTeMaTH3aIHs UX, IPOBEpKa 3HAHUH U

y4eOHOI

KOHTPOJIb IMPUMCHCHHUA HUX Ha IMPAKTUKC B CTAHAAPTHBIX
JEeSATSIILHOCTH

CUTyaIusX (caMocTosITeNbHast paboTa)

Pemenne TecTOBBIX 3amaHWii  (caMOCTOSITENbHAs — padoTa)
Tunsl  omnenounsix | [IpakTuueckue 3agaHus 1o Kiaccu(UKalMKA, HOMEHKIAType W
MEPOIPUITHIA XUMHUYECKUM (OpMyJiaM HEOPraHMYECKUX BEIIECTB Pa3INYHBIX

KJIACCOB

Tectr «HomeHkiarypa W Ha3BaHHE HEOPraHUYECKUX BEILECTB
3amanus TUTST .

UCXOAS U3 HUX XHUMHUYECKOW (OpMyNibI WM COCTaBJIEHHE
CaMOCTOSITEITEHOTO .

XUMHWYCCKOU q)OpMy.]'IBI UCcxoass HW3 Ha3BaHUA BEUIECTBaA 110
BBITIOJIHCHU S

MEXIYHAPOAHOW UM TPUBUAIBHOW HOMEHKIIATYPE»

Ta6muma 2.5. OnopHsIi KOHCIIEKT 10 Teme 1.5. « TUIbl XUMHUYECKUX peaKITuii)

Tema 3auaTus

TuIbl XUMHUYECKUX PEAKIUI

ConepxaHue TeMbI

XuMHu4eckas pcaKknus. KHaCCI/I(I)I/IKaL[I/IH W TUIIBI XHMHUYCCKHX
peaKLII/Iﬁ B HeOpFaHH‘{CCKOﬁ u OpF&HH‘-ICCKOﬁ XAMUH. 3aKOHBI
COXpPaHCHU MaCChl BCIICCTBA, COXPAHCHUSA H IIPCBPALLCHUA

SHEPIrun npu XUMHUYECKUX pEeaKuix. OKHCIIUTEIIHHO-

BOCCTaAaHOBHUTCIIbHBIC p€aKkuuu (yp ABHCHU OKHUCJICHHU -

BOCCTaHOBJICHHA, CTCIICHb OKHMCJICHUA, OKHUCJIIHUTCIIb n

BOCCTAHOBUTECIIb, IIPOUECCHI
BaKHEHIIIe OKHCIHUTCIN u
SJICKTPOHHOT'O 6aJ1cha, QJICKTPOJIN3 PACTBOPOB U PpacCIlJiaBOB

pcaknuun B

OKHCJICHHMSA MW BOCCTAaHOBJICHUA,
BOCCTAHOBUTCIIN, METOA
BCIICCTB, OKHCIINTCIBbHO-BOCCTAaHOBHUTCIILHBIC
npupoac, Mponu3BOACTBCHHBIX MPOLCCCAX U KUSHCACATCIBHOCTU

OpPTaHNU3MOB)

Tun 3agsaTus

Teopernueckoe oOydeHue, 1a0OpaTOPHBIC 3aAHATHUS
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[Inanupyembie
oOpa3oBaTebHbIE
PE3yNIbTAThI

OK 01; OK 02

I[TIP6  04. chopMHUPOBAHHOCTH  YMEHUH  HCIIOJIH30BAThH
HAaUMEHOBAHMSI XUMHUYECKMX COEIUHEHHH MEXIYHapOJHOTO
COI03a TEOPETUYECKOM U IPHUKIALHOW XMMHHM M TPUBHAJIBHBIC
HA3BaHMS  BAXKHEHIIMX  BEIIECTB, COCTaBIATH  (OPMYIIBI
HEOPraHWYeCKHMX M  OPraHMYEeCKUX BEUIECTB, YpPABHEHUS
XUMHUYECKHX peaKiui, OOBSICHATh UX CMBICHI;, MOATBEPKIATh
XapaKTepHbIE XUMHUYECKHE CBOMCTBa BEILIECTB
COOTBETCTBYIOIIIMMHU JKCIEPUMEHTAMU U 3aIllUCSAMHU YpaBHEHUM
XUMHUUYECKUX PEAKIUI

I[IP6  05. copMUpOBaHHOCTH yMEHHUW  YCTaHABJIHMBATH
IPUHAVIEKHOCTh U3YUEHHBIX HEOPraHMUYECKHUX M OPraHUYECKUX
BEILLECTB K OIpPEACIICHHBIM KjaccaM M TpyHnaM COEIUHEHUH,
KJIaCCU(UIIUPOBATH XUMUYECKUE PEAKIINU

®DopMbl OpraHU3aLuH
y4eOHOI
JEATSIbHOCTH

®opMupoBaHME HOBBIX 3HAHUM M CIIOCOOOB JAEATEIbHOCTU
(;mexuus), oboOmIeHne U cucreMarusanus ux (paboTa B rpymmax
Ha OTPa0OTKY HaBBIKOB COCTABJICHUS YPaBHEHUH PeakLMi pa3HbIX
TUIIOB), TPOBEpKAa 3HAHMK M KOHTPOJb MPHUMEHEHHs HUX Ha
IIPAKTHKE B CTAHJIAPTHBIX CUTYaLUSIX (CaMOCTOsATEIbHAs paboTa)

Tunel  OLICHOYHBIX
MEPONPHUATHI

BeinonHenue 3a1aHuil Ha COCTaBlIEHUE YPAaBHEHUN XUMHUYECKUX
peakuMii  pasHBIX THUIOB, pelleHHe 3a7ady Ha  pacyer
OTHOCHUTEJIbHOM MOJIEKYJISIPHOW MaccChl, ONpezeseHre MacCoBOH
J07H (Macchl) XMMUYECKOT0 3JIEMEeHTa (COeIMHEHMSI) B MOJIEKYJIe
(cMecH), BbINOJHEHUE J1a0opaTOpHOl paboTel Mo Teme «Tumbl
XUMHYECKUX PEAKIUN»

3amanus TS
CaMOCTOSITEILHOTO
BBITTOJITHEHUS

1. Tect o Teme « THUITBI XUMHYECKUX PEAKIIMID)

2. 3agaun Ha COCTaBIIEHNUE YPaBHEHUHN PEaKIIUN:

— COEIMHEHMs], 3aMeIleHHs, Pa3oKeHHs, OOMEeHa U peakiuii ¢
ydyacTMeM  KOMIUIEKCHBIX  COeIMHEHMH  (Ha  mpumepe
T'HJIPOKCOKOMIUIEKCOB JIFOMUHUS U IIUHKA);

— OKHUCIIUTEIBHO-

BOCCTAHOBUTENBHBIX pEaKIUid C HCIOJb30BaHUEM MeTojAa
AJIEKTPOHHOTO OajaHca;

— C ydJacTHeM KOMIUIEKCHBIX COEIMHEHMH (Ha mpumepe
TUIPOKCOKOMILIEKCOB IIUHKA U aJTFOMUHUSA)

Tabnuna 2.6. OnopHbIit KOHCTIEKT 110 TeMe 1.6. « CKOpOCTh XUMHUYECKUX PEAKITHMA.

XHUMHUYECKOE PaBHOBCCHC)

Tema 3agaTus

CKOpOCTh XUMHUYECKUX PEAKINNA. XNMAUYECKOE PABHOBECHE

Coneprxkanue TeMbl

CKOpOCTh peakIfy, €€ 3aBHCUMOCTh OT PA3IUYHBIX (PaKTOPOB:
IPUPOJIBI PEarHPYIONINX BEIIECTB, KOHIIEHTPAIIMU PEarupyrONuX
BEILIECTB, TEMITEPATYpPhI U TUIOMIAIN PEAKIIHOHHON TTOBEPXHOCTH.
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3 PeKThI
SHJOTEpMHUUECKHE peakiu. OOpaTuMble peakuu. X UMHYECKOE

TermoBbie XMMHMYECKUX  PEaKkIui: OBK30- |
paBHOBecre. DaKTOPbI, BAUAIOLUIME HA COCTOSIHUE XUMUYECKOTO
paBHOBecHUsI (KOHIICHTPALIMS PEareHTOB WU POYKTOB PEaKIIUH,

nasnenue, temmneparypa). [lpuamun Jle [larense

Tun 3augsTus

Teopetnueckoe oOyueHHe, MpaKkTUYeCKHe U J1abopaTOpHBIE

3aHATHA

[Imanupyemslie
o0pa3oBaTebHbIe
pe3yJIbTaThI

OK 01; OK 02

I1P6 02. BnajmeHue CUCTEMON XMMMUYECKHUX 3HAHUM, KOTOpas
BKJIIOUAET: OCHOBOIOJIArarolue NOHATUS (CKOPOCTh XUMHUYECKOM
peaxkuy, XMuMU4YECKOE PAaBHOBECHUE);

[TP6 07. chopmupoBaHHOCT, YMEHUU MPOBOAMTH PACUEThl MO
XUMHUYECKUM (popMysaM U ypaBHEHHMSIM XUMHUYECKHX PEaKIuil C

UCMOJIb30BaHUEM (DU3NYECKUX BEIMYUH, XapaKTepU3YHOIUX
BEIIECTBA C KOJUYECTBEHHOM CTOPOHBI: Macchl, oOBbeMa
(HOpManbHblE  yCIIOBHMSI)  TIa30B, KOJMYECTBA  BEILECTBA;

HCIIOJIB30BAaTh CHUCTCMHBIC XHMMHWYCCKHUC 3HAHUA JIA IMPUHATHUA
pemeHHﬁ B KOHKPCTHBIX JXU3HCHHBIX CUTYyalUAX, CBA3AHHBIX C
BCIICCTBAMU U UX ITPUMCHCHUCM

®opMbl OpraHnu3aluu
y4ueOHOM
JeSTeTbHOCTH

dopMupoBaHUE HOBBIX 3HAHUA M CIIOCOOOB JCATEIBHOCTH
(;mexuus), oboOuIeHne U cucreMarusanus ux (paboTa B rpymnmax
Ha OTpaOOTKy HaBBIKOB COCTaBICHUS YpaBHEHHH peaxiuit
MOHHOTO OOMEHa C y4acTHEeM OKCHJOB, KHCIOT, OCHOBaHUH H
COJIEH, HMOHHBIX pPEaKLUHMil TUIPOJIH3a COJIEH, YCTAHOBJICHHE
W3MEHEHUS KUCJIOTHOCTH CPEJIbl), IPOBEPKA 3HAHUI W KOHTPOJIb
NPUMEHECHHUST WX Ha TMPAKTUKE B CTAHIAPTHBIX CHTYaIUsIX
(camocTosTenbHAs paboTa)

Tursr OIICHOYHBIX

MEpONPHUITHI

BrinonHenne npakTHKO-OPUEHTUPOBAHHBIX 3a/laHUIl Ha aHaIU3
(bakTopoB, BIMAIONIMX HA HM3MEHEHHE CKOPOCTH XUMHUYECKOU
peakuuu, W Ha npuMmeHeHue npuHuuna Jle-Illarense s
HaXOJKJCHUs HAIpaBJICHUs] CMELICHUs PAaBHOBECUS XUMHUYECKOU
peakuuu W aHaiu3 (AKTOPOB, BIHUAIOIIMX Ha CMELIEHUE
XUMHYECKOTO PaBHOBECHSI.

Boeinonnenue naboparopHoit pabotsl «M3ydueHue 3aBHCHUMOCTH
CKOPOCTH XMMHUYECKOHN pEaKIMU OT KOHIIEHTPALUN PEArupyrOIINX

BCIICCTB U TEMIICPATYPbD»

Samanus VIS
CaMOCTOSITEIILHOTO

BBITTOJTHEHU A

Tect «M3MmeHenue
JNEHCTBUEM pa3TUYHBIX (DAaKTOPOBY. 3a7aun Ha pacdyeT CKOPOCTH

CKOpPOCTH XHUMHUYCCKHUX peaKI_II/Iﬁ 101

XUMHYECKOH pCaKknuu N3MCHCHUU

pearupyomux BelIeCTB W/WIKM Temreparypsl (mpasuio Bant-

T'odda)

Tect «XuMHYECKOE paBHOBECHE». 3aJayd Ha pacyeT TEIIOBBIX

npu KOHIOCHTpAlUU

3P PEKTOB XUMHUECKOW pEaKIMH, PAaBHOBECHBIX KOHLEHTpAIHi
pearupyromux BeIeCcTB U MPOIYKTOB pPeaKIuii
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Tabmuua 2.7. OnopHbIi KOHCHEKT 110 Teme 1.7. «PacTBopsl, Teopus

AIEKTPOIUTHICCKON NUCCOIUAIINN U HOHHBIA OOMEH»

Tema 3anaTus

PacTBOpEBI, TCOPHUS IICKTPOIUTHUSCKON TUCCOLMUAIUN U MOHHBIH
o0MmeH

Coneprxanue TeMbl

PactBopel. Bumbl pacTBOpoB 1O COJEpKaHUIO PACTBOPEHHOTO
BemectBa. PactBopumocts. [loHsATHE O AMCHEPCHBIX CHUCTEMaXx.
HctrHHBIE U KOJUIOUIHBIE pACTBOPBL. MaccoBasi J0JIsl BELECTBA B
pactBope. I[lonstue o BomoponHom mokasarene (pH) pactBopa.
OnekTponuTudeckass — gucconmainusa. CuiibHble W cialOble
AIEKTPOJIUTHI, HEJIEKTPOJIUTHI. Peakiimy HOHHOTO 0OMeHa

Tum 3ansaTus

TeopeTqucxoe o6yquHe n J'Ia60paTOpHBIC 3aHATUA

[Inanupyemslie
oOpazoBarenbHbIE
pe3yabTaThl

OK 01; OK 02; OK 04; OK 07

[1P6 02. BnajxeHue CUCTEMOM XMMMYECKUX 3HAHUH, KOTOpas
BKJTIOYAET: OCHOBOIIOJIAraloIxe HOHATHUS (pactBop,
DIIEKTPOJIUTHI, HEDJICKTPOJIUTHI, AIIEKTPOIUTUIECKAS
JIVICCOIMALINS, OKUCIIUTEIb, BOCCTAHOBUTEIIH);

ITP6 08. chopMHUPOBAHHOCTh YMEHUH MJIAHUPOBATH U BHIIOIHSTh
XUMUYECKMH  JKCHEpUMEHT (OmpelensiTh Cpeny  BOJHBIX
pPacTBOPOB) B COOTBETCTBHH C ITPABUIIAMH TEXHUKHU O€3011aCHOCTH
npu  oOpalieHMH € BeleCTBAMH W JIaDOpPAaTOPHBIM
000py/IOBaHHEM; TIPEACTABIATH  PE3YJbTaTHl  XUMHUYECKOTO
IKCIIepUMEHTa B (OpMe 3alHCH ypaBHEHHH COOTBETCTBYIOIINX
peakmmii u  (HOpPMYyITHPOBATH BBIBOJBI HAa OCHOBE JTHX
pe3yJIbTaTOB;

ITP6 10. chopMupoBaHHOCTb yMEHHUH coOMOgaTh MpaBUIiIa
HKOJIOTUYECKH 11€71€C000pa3HOro MOBEJACHUS B OBITY M TPYI0BOH
NEeSATeIbHOCTH B LEISIX COXPAHEHUS CBOETO 370POBbS U
OKpYy’Karolled MNpUPOTHOW cpelbl; YUYMTHIBaTh OMNACHOCTb
BO3/JICUCTBUS Ha JKMBBIE OPraHU3MBI OIpPEICIICHHBIX BEIIECTB,
MOHUMAsi CMBICJI  MOKa3zaTeisl  MPENebHOM  JOMYyCTUMOM
KOHIICHTPAIIUH

dopmbl opraHu3anun
yueOHOi
JEATeILHOCTH

®opMHUpOBaHUE HOBBIX 3HAHUW M CIOCOOOB JESATEIBHOCTH
(;mexmust), o6o0IeHne U cuctemMaTu3anus ux (padora B rpymnmax
Ha OTpaOOTKY HAaBBIKOB COCTaBJICHHMsS YpaBHEHUN peakiui
MOHHOTO OOMEHa C y4yacTHeM OKCHJOB, KHUCJIOT, OCHOBAHUH WU
COJIel, WOHHBIX peaKUWd TUIPOSIU3a COJeH, yCTaHOBJICHHE
M3MEHEHHS KUCIOTHOCTH CpPElbl), IPOBEpKa 3HAHUIH W KOHTPOJIb
NpPUMEHEHHS WX Ha TMPaKTHKe B CTaHAAPTHBIX CHUTYaIHsIX
(camocrosiTenpHas pabora)

Tunel OLI€HOYHEBIX
MEpOIPUITHI

BrinosiHeHNE MPAKTUYECKUX 3aJaHNId Ha COCTaBJICHHUE YPaBHEHUI
XUMHYECKUX PEaKIuii MOHHOTO OOMEHa W THAPOJU3a COJeH,
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COCTAaBJICHUE MOJIEKYJIIPHBIX M HOHHBIX PEAKLHMA C y4acTUEM
OKCHJOB, KHCIIOT, OCHOBAHMW W COJIEM, HOHHBIX PEAKLIHI
TUJPOJIN3a COJIEM, YCTAHOBJICHUE M3MEHEHHS KHUCIOTHOCTH

CpEJbL.
Brinonnenue 1ab0paTOPHBIX pabot «IIpuroroBnenue
pacTBOPOBY, «Peaxuu THIPOJIU3a», «HccnenoBanue

JAUCIICPCHBIX CUCTCM»

Samanus IS
7. CaMOCTOSITEILHOT'O
BBIITOJIHCHU A

BrimonHeHre TPAaKTHYECKUX 3alaHuil Ha OTPaOOTKY HaBBIKOB
COCTaBIICHUS YPAaBHEHUU peakilnii MOHHOTO OOMEHA U TUIPOIH3a.
CamocrostenpHas pabota mo Teme «JlucrepcHble CHCTEMBD)
(pemieHne 3amady  Ha CIOCOOBI BBIPAKEHUS KOHIEHTPAIUU

pPacTBOPOB)

Ta6numa 2.8. OnopHbIil KOHCIIEKT 10 TeMe 2.1. « DU3UKO-XUMHUUYECKHEe CBOMCTB

HCOPIraHNYCCKHUX BCIICCTB»

PU3UKO-XMMHYECKHUE CBOMCTBA HEOPraHUYECKUX BEILIECTB

Meramnbl. [lonoxxenue MmeramioB B llepuonnueckoi cucreme
XUMUYECKUX 3JIEMEHTOB. OCOOCHHOCTH CTPOCHHS SJIEKTPOHHBIX
o0Oomouek aromMoB MeTayuioB. OOmme (u3nyYecKre CBOWCTBA
MetauioB. CrulaBel  METAUIOB.  DJIEKTPOXUMHUYECKUU  Psfl
HaNpsHDKEHUA  METAJUIOB. XHMHUYECKHME CBOWCTBA BAKHEHIIUX
METaIJIOB (HATpUH, Kalui, KaublUi, MarHuii, allOMUHUN, [IUHK,
XpoM, Kene3o, Meap) W uXx coeauHeHuil. OOIMe Ccrnocoob!
nosydyeHus MetasoB. [IpuMeHeHre MeTannoB B ObITY U TEXHUKE
Hewmeramnsl. [Tonoxenne Hemeramios B Ilepuognueckoi cucreme
xumuueckux oanemeHtoB J[.M. MenzaeneeBa u 0cCoOEHHOCTH
ctpoeHust  atomoB. Du3MYECKHME  CBOWCTBA  HEMETAJLIOB.
Annotponusi HeMeTa/uioB (HAa TIPUMEpPE KHUCIOPOJa, CEpBHI,
dochopa u yriaepoma). XMMHUUYECKHE CBOWCTBA W TPUMEHEHHUE
BOKHEUIINX HEMETAUIOB (TaJOTreHOB, cepbhl, a3zoTa, ¢ocdopa,
yraepoaa W KpPeMHHS) M WX  COCIMHEHUU  (OKCHIOB,
KHCIIOPOJICOICPIKAIUX ~ KUCJIOT, BOJOPOJHBIX COEIUHEHUH).
[IpuMeHeHre Ba)KHEUIIIUX HEMETAJIOB U UX COEIMHEHUN
XUMHYECKHUE CBONCTBA OCHOBHBIX KJIACCOB HEOPTraHUYECKHX
BemEeCTB (OKCHUIOB, THIPOKCHIOB, KHCIOT, COJeH u mp.).
['eHeTnveckast CBsA3b HEOPTraHUYECKUX BEIIECTB, MPUHAJICKAIINX
K pa3JInYHBIM Kjaccam. 3aKOHOMEPHOCTH B M3MECHEHHH CBOWMCTB
MIPOCTHIX BEIIECTB, BOAOPOJIHBIX COCTMHEHHM, BBICIITUX OKCHUIOB U
TUAPOKCHJIOB

Teoperuueckoe oOydeHHE, MpPAKTUYECKHE U J1abOpaTOpHBIE
3aHATUA

1. Tema 3a"ATHA

2. ConepkaHue TEMBI
3. Tuno 3ausTus

4, [Tnanupyembie

OK 01; OK 02; OK 04
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o0Opa3oBaTeNbHbIC
pe3yJbTaThI

ITP6 06.

BEIICCTB M XHMHYECKUX SIBJICHHWI (HAONIOJCHHUE, W3MEpEHUeE,

BJIAACHUC OCHOBHBIMU MCTOJAMH HAYYHOI'O IMO3HAHHWA

HKCIEPUMEHT, MOACITUPOBAHNUE);

ITP6 07. chopMHpPOBaHHOCTH YMEHHH MPOBOIMTH PACUETH IO
XMMHUYECKUM (OpPMYJIaM U YPaBHEHHUSIM XMMHUYECKHX PEaKLIUil ¢
UCTIONIb30BaHUEM  (U3MUYECKUX BEIMYHMH, XapaKTePHU3YIOLINX
BEIIECTBA C  KOJIMYECTBEHHOMH o0bema
(HOpMabHBIE

CTOpPOHBI:  MAacCCHhI,

yCIIOBUSI)  Tra3oB,  KOJIMYECTBA  BEIECTBA;
UCIIOJIb30BAaTh CUCTEMHBIE XWMUYCCKUE 3HAHUS IS TPUHATUS
pelIeHni i B KOHKPETHBIX >KM3HCHHBIX CUTYAIlUSAX, CBS3aHHBIX C
BEIICCTBAMH U UX PUMEHCHHEM;

ITP6 08. chhopMuUpOBAaHHOCTh YMEHUU TIJIAHUPOBATH U BBITIOTHATH
XUMHUYECKUN IKCIIEPUMEHT (KaueCTBEHHbIC peaklUu Ha Cynb(har-,
KapOoOHAT- U XJIOPUI-aHHOHBI, HA KAaTHOH aMMOHHS; pellaTh
DKCIIEPUMEHTAJbHbIE  3a7auu
"Hemeramasl") B  COOTBETCTBMHM C  IpaBUIaAMHU

0e30macHOCTH IIpH O6paH_[CHI/II/I C BCIICCTBAMH U Ha60paT0prIM

no TeMaM "Mertamel"! U

TCXHHUKHU

000pyI0BaHUEM;
JKCIIEpUMEHTa B (OpME 3amMCH YpPaBHEHHH COOTBETCTBYIOLIMX

MMpCaACTaBIATH PE3YJIbTAThI XUMHNYECKOI'O

peakiuii 1 GopMyITUPOBATEH BBIBOJBI HA OCHOBE 3THX PE3YyJIbTaTOB

®opMmsbl
OpraHM3alyu
yueOHOi
JeSITEIbHOCTH

dopmupoBaHHEe HOBBIX 3HAHUH U CIIOCOOOB JIESTEIBHOCTH
(Jexmust), 06001IeHNe U cUcTeMaTH3alus X, IPOBepKa 3HAaHUH U
KOHTPOJIb IPUMEHEHHS MX Ha IPAKTHUKE B CTAHJIAPTHBIX CUTYALHIX
(camocrosTenbHas paboTa).

Beinonnenne nabopatopHoit paboTbl «CBOWCTBa METAIOB U
HEMETAJIOB)»

Tunel OIICHOYHBIX

MEPOIPHUATHI

Pemenne 3amaHMii Ha COCTaBIICHHE YPABHEHUN XUMHYECKUX
peakiui C ydacTUeM TMPOCTHIX U CIIOKHBIX HEOPraHMYECKUX
BELIECTB: HEMETaIOB M aM(OTEepHBIX
HJIEMEHTOB; HEOPraHMYECKUX KHUCIOT, OCHOBAaHUM U aM(pOTEPHBIX

OKCHJIOB MCTAJJIOB,

THAPOKCUAOB, HCEOPTaHUYCCKUX COJ'ICI\/’I, XapaKTCPU3yroIux Hx
CBOMCTBA U CIIOCOOKI TMOJIyUCHMU.

SamaHus VIS
CaMOCTOSITEIILHOTO

BBIITOJIHEHHU L

Tect «OCOOCHHOCTH XHMMHUYECKHX CBOWCTB OKCHJIOB, KHCIIOT,
OCHOBaHUH, aM(OTEPHBIX TUIPOKCUIIOB U COJICI

Ta6numa 2.9. OnopHsIit KOHCIIEKT 110 Teme 2.2. «aentudukamms

HCOPIraHNYCCKHX BCIICCTB»

Tema 3agaTus

Wnentudukanus HEOPraHNYECKUX BEIECTB

Coneprxkanue TeMbl

KauecTBeHHBIE  XMMHMUYECKHE pEaKLUM, XapaKTEepHblE I

0oOHapyXeHHUsSI HEOPTaHUYECKUX BEIIeCTB (KATUOHOB U aHUOHOB).
CocraBrieHHe YpaBHCHHI peakiinii oOHapykeHus KatuoHoB [-VI
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TPyl ¥ aHWOHOB, B T.4. B MOJICKYJSIDHOW M HMOHHOH (hopmax.
Peakiun oOHapyXeHHS HEOPTaHUYECKUX BEIIECTB B PEAIbHBIX
00BbEKTaX OKpYKaroleh Cpeibl

3. Tun 3aaarus

[IpakTrueckue u 1a00paTOPHBIEC 3aAHITUS

[Imanupyemslie
4, oOpasoBaTebHbIE
pe3yIbTaThI

OK 01; OK 02; OK 04

ITP6 06. BnageHUE OCHOBHBIMH METOJaMHU HAYyYHOTO ITO3HAHMS
BEIIECTB M XHUMHUYECKUX SBJICHHUH (HaONIofeHHe, H3MEpeHue,
AKCIIEPUMEHT, MOJICIIUPOBAHUE);

ITP6 07. chopMHpPOBAaHHOCTH YMEHHH MPOBOIMTH PACUETHl IO
XUMHYECKUM (HOpMYyJIaM U YpaBHEHUSM XUMHUYECKUX PEAKIUH ¢
UCIIONIb30BaHWEM  (DU3MYECKUX BEIUYHMH, XapaKTePU3YIOUINX
BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI: Macchl, o00bema
(HOpManbHBIE  yCIIOBUSI)  Tra3oB,  KOJIMYECTBA  BEIECTBA;
UCIIONIb30BAaTh CUCTEMHBIE XMMUYECKUE 3HAHUS s TPUHATUA
pelieHni B KOHKPETHBIX >KM3HEHHBIX CUTYallUSX, CBSI3aHHBIX C
BEIIIECTBAMH M UX TPUMEHEHUEM;

ITP6 08. chhopMUpOBAaHHOCTh YMEHUU TIJIAHUPOBATHh U BBITIOIHATH
XUMHUYECKHI YKCIIEPUMEHT (KaueCTBEHHBIC PEaKIUU Ha Cylb(har-,
KapOoOHAT- W XJIOPUJ-AaHWOHBI, HAa KATHOH aMMOHHS, peIIaTh
SKCIEPUMEHTAIbHBIE  3adaud 1o Temam  "Mertamael" U
"Hemeramael") B  COOTBETCTBUM C MPaBWIAMHU  TEXHUKH
Oe3omacHOCTH TIpU OOpallleHuu C BEIIECTBAMU U JTaOOPaTOPHBIM
000pyZOBaHHWEM; TPEICTaBISATh  PE3YNbTAaThl  XUMHYECKOTO
SKCIIEpUMEHTa B (popMe 3amucH YpaBHEHHH COOTBETCTBYIOLINX
peakuuii 1 GopMyIHPOBATH BHIBOBI HA OCHOBE ITHX PE3YJIHTATOB

®opMmBbI
OpraHM3alyu
yueOHOi
JESATEIBHOCTH

O06o0mieHne, cucTtemMaTH3alusi W TNpoOBEpKa 3HAHUM, KOHTPOJb
NPUMEHEHHS WX Ha TPAaKTUKE B CTAaHAAPTHBIX CHUTYaIHsIX
(camocrosTenbHas paboTa).

Beimonnenne  naGopaTopHbIX — paboT «Unentudukanus
HEOPraHMYECKUX BEILECTB», «AHATMTUYECKHE PEAKLIMU KATHOHOB
I-VI rpynm» 1 « AHaTUTUYECKHE PEaKLIMd aHUOHOBY.

Tumel  OIEHOYHBIX
MEPONPHUITHI

Pemenne 3amaHnMii Ha COCTaBIICHHE YPABHEHUN XUMHYECKUX
peakuuii ooHapyxeHus: kKaTnoHos [-VI rpynn u aHMOHOB, B T.4. B
MOJIEKYJISIPHOI 1 HOHHOU opMax, 0OHApYKEHUSI HEOPraHUYECKIX
BEIIECTB B pEaIbHBIX 00BEKTAX OKPYKAIOIIEH Cpe/Ibl

3amanus TS
7. CaMOCTOSITEILHOTO
BBITTOJTHEHUS

Onucanue Ha6JHOJIaCMBIX SIBIICHUI npu BBITIOJTHCHUH
Ha60paTOpHLIX pa60T 1 COCTAaBJICHUC XUMHNUYCCKHUX pCaKLII/Iﬁ

Tabnuua 2.10. OnopHslil koHCEKT 1o TeMe 2.3. «IIpon3BoIcTBO HEOPraHUYECKUX

BCIICCTB. 3HadyeHue u IIPUMCHCHUC B 6I>ITy H Ha IIPOU3BOJACTBEC»

1. Tema 3aHaTus

[Ipoun3BOACTBO HEOPTAaHMYECKUX BEIIECTB. 3HAYEHUE U
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NpUMEHEHHE B ObITY M Ha POU3BOICTBE

Coneprxanue TeMbl

OO0mue nmpencTaBiIeHUs] O MPOMBIIUIEHHBIX CIOCO0aX MOJy4YEeHUS
XUMHUYECKHX BELIECTB (Ha NpuUMepe MPOM3BOACTBA aMMMAKa,
cepHot kucnothl). UepHas u nBeTHast Mmetajutyprus. [Ipaktuyeckoe
NPUMEHEHUE  DJIEKTPOIM3a Ui TOJYy4YeHHsS]  LIEJIOYHBIX,
IIEJIOYHO3EMENbHBIX ~ METaulIoB M amoMuHud. Crexkiio u
CWJIMKATHAs MPOMBIIUIEHHOCTh. [Ipo0iiemMa 0TX0/10B U MOOOYHBIX
MIPOJIYKTOB

Tun 3apsTus

TeopeTqucxoe o6yquI/Ie, IMPAKTUYCCKUE 3aHATUA

[Imanupyemslie
o0Opa3oBaTeNbHEIC
pe3yabTaThl

OK 01; OK 07

ITP6 01. cdhopMHPOBAaHHOCTH MPEACTABICHUN: O XUMHUYCCKOMN
COCTABJISIIONIEH €CTECTBEHHOHAYYHON KapTHUHBI MUPA, POJIA XUMHUHU
B TMO3HAHUM SBJICHUUN NMPHUPOJIbI, B POPMUPOBAHUU MBINLJICHUS U
KYJbTYpbl ~ JIMYHOCTH, €€ (YHKIIMOHAILHOW TI'PaMOTHOCTH,
HEOOXOAMMOM JIJIsl peIIeHUs MPAKTUUECKHUX 3a/1a4 U 9KOJIOTHUECKH
000CHOBAaHHOTO OTHOIIEHHUS K CBOEMY 3I0POBBIO U MPUPOTHOU
cpene;

I[IP6 02. BrmageHuWe CUCTEMON XHMHYECKHUX 3HAHWUM, KOTOpas
BKJIFOYAET: 3aKOHOMEPHOCTH, CUMBOJMYECKUN S3bIK XUMUHU,
(aKkTOJIOTUUECKHE CBEACHUS O CBOMCTBAaX, COCTaBe, MOJIYUYCHUU U
0€30MacHOM HCIIOJIb30BAaHUU BAXHEUIIUX HEOPTraHUYECKUX U
OPTraHWYECKHUX BEIIECTB B OBITY M MPAKTUYECKOW NEATETbHOCTH
YEJI0BEKa;

ITP6 10. cdopMHUpOBaHHOCTH yMEHHI COOMIOJATh IpaBHIIa
HKOJIOTMUYECKHU 11€TIECO00PA3HOTO MOBEACHUS B OBITY U TPYIOBOU
JNEATETbHOCTH B LENAX COXPAaHEHUS CBOEro 3J0pOBbS U
OKpY’)KaIoIIe MpUPOJHOM  CpeAbl; YUYUTHIBATH  OIMNACHOCTH
BO3JICUCTBUSl HAa KUBBIE OPraHU3Mbl ONPEJEICHHBIX BEUIECTB,
MOHUMAasi  CMBICI  TIOKa3aTeyis  MPENeIbHOM  JIOIMYCTHMOM
KOHIICHTpALlUU

®opmsbl
OpraHu3aLuu
yueOHOi
JESTEIBHOCTH

@dopMHpOBaHUE HOBBIX 3HAHUH U CIOCOOOB JIE€ATEIHHOCTH
(7mexmust), 06001IeHNEe U CUCTeMaTH3allls X, POBEpKa 3HAHUNA U
KOHTPOJIb IPUMEHEHHS MX Ha MIPAKTUKE B CTAHIAPTHBIX CUTYAIHIX
(camocrosTenbHas paboTa)

Tumel  OIEHOYHBIX

Pemenne npakTHMKO-OPUEHTUPOBAHHBIX  33JaHMM O  pPOJH
HEOPraHMYEeCKON XMMHHU B Pa3BUTHH MEIULIUHBI, CO3/TaHUU HOBBIX
MaTepuasoB (B CTPOUTEIHCTBE U JIP. OTPACIISAX MPOMBIIIJIEHHOCTH),

MEPOTIPUSITHI HOBBIX HMCTOYHHUKOB DJHEpPruM (QJIbTEpPHATUBHBICE HCTOYHUKHU

SHEPTUH) B PEHICHUH MPOOJIEM SKOJIOTUUECKON, YHEPTETUUECKON U

MUIIEBON O€30MaCHOCTH

[IpakTUKO-OpUEHTUPOBAHHBIE  3aJaHUs 10  COCTABIICHUIO
3aganus IUIA .

XUMUYECKUX pEAKIH C y4acTHeM HEOPraHUYeCKHX BEIIECTB,
CaMOCTOSATEILHOTO

UCIONB3YEMBIX U1 UX UACHTUPUKAIMK UM MPOMBIIUIEHHBIX
BBITIOJTHEHU S

CIOCO0O0B TTOTYYCHUS
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Tabnuna 2.11. Onopuerit koHcnekT o teme 3.1. «Knaccudukanus, ctpoeHue u

HOMEHKJIATYPA OPraHUYECKHUX BEIIECCTBY

Tema 3anaTus

Knaccudukanus, cTpoeHre 1 HOMEHKJIaTypa OPraHUYECKUuX
BEIIECTB

Coneprxanue TeMbl

[Tpenmer opraHnyeckoil XMMuU: €€ BOSHUKHOBEHHE, Pa3BUTHE U
3HAYEHHUE B IIOJYyUYEHUU HOBBIX BEIIECTB M MarepuayoB. Teopus
CTpOEHHMSl oOpraHuyeckux coeauHeHuid A.M. byrtnepoBa, eé
OCHOBHBIC TOJNOXKEHUA. CTPyKTYpHBIE (POPMYIIBI OPraHUYECKUX
BeuiecTB. l'omosnorusi, wu3oMepus. XuUMHUYECKass CBA3b B
OpPraHUYECKUX COCTMHEHUSAX: KPAaTHbIE CBSI3H, G- U TT-CBA3H.
[IpencraBiaenne o KiIAacCU(PUKALMU OPraHUYECKUX BEILECTB.
HomMmenkinatypa opraHMuecKux COeJMHEHUH (CucTeMaTHiecKas) u
TpUBMAJbHbIE HA3BaHUS Ba)KHEHIIMX MpPECTaBUTENIEH KIIacCOB
OpraHMYECKUX BEILECTB

Tum 3ausaTus

TeopeTtrueckoe 00ydeHUE ¥ MPAKTUICCKUE 3aHATHS

[Inanupyemslie
o0Opa3oBaTenbHbIC
pe3yJIbTaThI

OK 01

I[IP6 02. BnajeHHWE CUCTEMOM XMMHYECKUX 3HAHHWHA, KOTOpas
BKJIIOUAET: OCHOBOMOJAralIue MOHATHS (YTJIEpOIHBIA CKEIeT,
byHKIIMOHANIbHAS TpYyINa, pajuKal, HW30Mepus, H30MepHI,
TOMOJIOTUYECKUW s, TOMOJOTH), TEOPHUH U 3aKOHBI (TEOpHs
XUMHUYECKOTO  CTPOCHHMSI  OpPraHMYeckux  BemectB  A.M.
ByTtnepoBa), 3aKOHOMEPHOCTH, CHMBOJUYECKHUN SI3BIK XUMUU,
(aKTOJIOTUUYECKHE CBEJCHUS O CBOMCTBAX, COCTABE, MOJYUCHUH U
0€301acCHOM HCTOJB30BAHUM BAXKHEHIIMX HEOPTaHUYECKUX U
OpPTaHMYECKUX BELIECTB B OBITY M MPAKTHUYECKOH NEATEIbHOCTH
YeJI0OBEKa;

I[TIP6  04. copMHpPOBaHHOCTP  YMEHHH  HCHOJIB30BATh
HAaMEHOBAHMS XMUMHYECKUX COEIMHEHHH MEXIyHAapPOIHOTO
COI03a TEOPETUYECKON W MPUKIAAHOM XMMHUM U TpPUBHAIIbHbBIC
Ha3BaHUs  BAXHEHIIMX  BEIIECTB, COCTaBIATH  (HOPMYIIBI
OPTraHWYECKUX BEIIECTB, YPAaBHEHUS XUMHUYECKUX PEaKIIHi,
OOBSICHATH MX CMBICIT;, TIOATBEPKIaTh XapaKTEPHBIC XUMHUICCKUE
CBOMCTBAa BEMIECTB COOTBETCTBYIONIMMU DJKCIEPUMEHTAMU U
3aMUCsMHU YPaBHEHUN XUMHUECKUX PEaAKIINi

®opMbI OpraHU3aIun
y4eOHO
NEeATEIbHOCTH

Pemienne mnpakTUYecKUX 3aJaHUl Ha COCTABJICHHE Ha3BaHUU
OpraHUYECKUX COeTMHEHUI o TPUBUATILHOMN 1581071
MEXIYHAPOJAHOW  CHCTEMAaTM4EeCKOM  HOMEHKJIaType,  Ha
COCTaBJICHHE TIOJIHBIX W COKPAIIEHHBIX CTPYKTYPHBIX (HOopmys
OpPraHMYEeCKUX BEIIECTB OTAEIbHBIX KJIacCOB M 3aJad Ha
ompeneseHnue MpocTee GopMysibl OpraHuYECKONH MOJIEKYJIBI,
HCXO/s U3 DJIEMEHTHOTO cocTana (B %)
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Tunel OLIEHOYHEBIX

Pemenue WHIAWBUYAJIbHBIX MPAKTUYCCKUX 3aﬂaHHﬁ JJIsL
CaMOCTOSITENILHOM paOOThI

MEpOIPUITHI

Samanus st | [Ipaktuueckue 3amanus o teme “‘Knaccudukarus, ctpoeHue u
CaMOCTOSITEIILHOTO HOMEHKJIaTypa OpraHUYECKUX BEIIeCcTB” (COCTaBICHUE HAa3BaHUN
BBIIOJIHEHUS WJIU CTPYKTYPHBIX (DOPMYJT OPraHUYECKUX BEIICCTB).

Tabnuna 2.12. OnopHelit KOHCTIEKT 110 TeMe 4.1. «YTneBoaopoas!

" UX IIPUPOAHBIC HCTOYHUKN

Tema 3anaTus

aneBonoponH " UX IIPUPOAHBIC UCTOYHUKHU

ConeprxaHue TeMbl

[IpenenbHble yIrIeBOMOPObI (QJKaHBI): COCTaB M CTPOCHHUE,
FOMOJIOTMYECKMH psAd. MeraH W 3TaH: COCTaB, CTPOCHHE,
¢u3nyeckue MU XMMHUYECKHE CBOICTBA (peaklUM 3aMeIleHus U
rOpeHus), HaXOXKJEHHUE B IPUPOE, MOITyYEHUE U IPUMEHEHHE
HenpenenbHble yriaeBogopobl (aIKEHbI, alKaJAueHbl, aTKUHBI).
AJIKEHBI: COCTaB U CTPOEHHUE, FOMOJIOTUYECKUH psiA. DTUIIEH U
IPOIMWIEH: COCTaB, CTPOEHHE, (U3MUECKUE M XUMHUYECKHE
cBOiicTBa  (peakuuu  THJAPUPOBaHUS,  TaJOrCHUPOBAHUS,
rUjpaTalliy, OKHMCIEHUS W MOJIMMEpPU3aLMK) I[OJIy4eHUE H
IIPUMEHEHHUE.

Anxanuensl: OyraaueH-1,3 u mermwnOyraaueH-1,3, xuMmudeckoe
CTpOEHHUE, CBOMCTBa (peakuus MOJMMEpH3alMH), MPUMEHEHHE
(U1 CMHTE3a MPUPOJTHOTO M CUHTETHUECKOTO KayuyKa U PE3HHBI).
AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOEHHU S, TOMOJIOTHUECKUH pAI.
AlleTuieH: CcOCTaB, XHMHUYECKOE CTpoeHue, (usnueckue u
XUMHUYECKHE CBOICTBa (peakuuu TUJIPUPOBaHUS,
TaJIOTEHUPOBAHMSI, THApaTalliM TOpPEHUs), IMOJIydeHHe U
IpUMEHEHHE (MCTOYHUK BBICOKOTEMIIEPATYPHOTO IUIAMEHU JUIsS
CBapKH U pPe3KH METaJLIOB)

ApomaThueckue yrieBoaopoabl (apeHsl). beHzon u Tomyodn:
COCTaB, CTpOeHHE, (pU3nUecKre U XUMHUECKUE CBOMCTBA (peaKkIuu
raJIoreHUPOBAHUS U HUTPOBAHMA), MOJyYEHHE U IPUMEHEHHE.
TOKCHYHOCTH apeHOB (BIUSHHE OCH30J1a HA OPraHU3M YEJIOBEKa).
['eneTnyeckas cBA3b MEX/1Y YII€BOJOPOAAMHU, IPUHAIICKALTIMHI
K pa3jIMyYHbIM KJIaccaM.

IIpupoaHble MCTOYHHMKHM YriaeBoAoponoB. [IpuponHslii ra3z wu
nomyTHele He(pTsaHble ra3pl. HedTp u e€ mnpoucxoxieHue.
Criocobb1  mepepaboTku  He(pTHU:  MEperoHka,  KPEKUHT
(TepMuYECKM,  KaTalUTHYECKHH),  nuponu3.  [IpomykTsel
nepepaboTku He(TH, UX NMPUMEHEHHE B MPOMBIIIJICHHOCTH U B
ObITy. KaMeHHBIN yrosb ¥ IPOAYKTHI €ro nepepaboTKu

Tun 3agsaTus

Teopernueckoe oOyueHue
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[Inanupyemsle
o0pa3oBaTebHbIe
pe3yJIbTaThI

OK 01; OK 02; OK 04

I1P6 02. BnameHue CUCTEMOM XMMMUYECKUX 3HAHUH, KOTOpPas
BKJIIOUAET: OCHOBOIIOJIAraloIliue TMOHATHUA  (YIJIEBOAOPObI),
3aKOHOMEPHOCTH, CUMBOJIMYECKUI S3BIK XUMHH,
(baKTOJIOrMUeCKUe CBEJCHHS O CBOMCTBAX, COCTABE, MTOJyUYECHUH U
0€30I1aCHOM HCIOJIb30BAHUU BAXKHEUIIMX HEOPraHWYECKUX U
OpPraHWYECKUX BEIIECTB B OBITY M INPAKTUYECKOH HEATEIbHOCTH
4EeJI0BEKa;

I[TIP6  04. chopMHPOBAaHHOCTH  YMEHUH  HCIIONH30BAThH
HAaUMEHOBAHMSI XUMHUYECKMX COEIUHEHHH MEXIyHapOJHOTO
COI03a TEOPETUYECKOM U IPUKIALHOW XMMHM M TPUBHAJIBHBIC
Ha3BaHUs BaXHEHMIIIMX BEIIECTB (ITUJICH, allETUJICH,), COCTaBJISATh
(bopMyJIbl HEOPraHUYECKUX M OPIaHUYECKUX BEIECTB, yPaBHEHUS
XMUMUYECKUX pEaKLUH, OOBACHATh HMX CMBICI; IMOATBEPXKIATh
XapaKTepHbIe XUMHYECKHE CBOMCTBa BEIIECTB
COOTBETCTBYIOIIUMH HKCIEPUMEHTAMH U 3alUCAIMH ypaBHEHUN
XUMUYECKUX peaKIuii;

ITP6 07. copmHpOoBaHHOCTP YMEHHUH HPOBOAMUTH pacueThl IO
XUMHYECKHM (popMyliaM M ypaBHEHHUSIM XUMHUYECKUX PEaKIUi C
UCTIOB30BaHUEM (M3WYECKUX BEIMYUH, XapaKTePU3YIOIIUX
BEIIECTBA C KOJWYECTBEHHOH CTOPOHBI: Macchl, 0OOBeMa
(HOpManbHbIE  YCIIOBHS) Tra3oB, KOJMYECTBAa  BEIIECTBA;
UCMOJIb30BaTh CHCTEMHbIE XUMHMUYECKHE 3HAHUS ISl NPUHATHSA
peleHni B KOHKPETHBIX >KU3HEHHBIX CUTYalUsX, CBA3aHHBIX C
BELIECTBAMM U UX IPUMEHEHUEM

@opmMBbl OpraHU3aIuu
yueOHOi
NEeATEIbHOCTH

®opMHpOBaHUE HOBBIX 3HAHUW U CIOCOOOB JEATEIBHOCTH
(;rexuus), oboOuIeHre U cucTeMaru3anus ux (paboTa B rpymnmax
Ha COCTaBJIEHUE YpPaBHEHUH, WUIIOCTPUPYIOIINX XUMHUYECKHE
CBOICTBa YIJIEBOJOPOJOB C YYETOM MEXAHU3MOB IPOTEKaHUS
JTAHHBIX peakIuil), MpoBepKa 3HaHUI U KOHTPOJIb MPUMEHEHUS UX
Ha TPaKTUKE B CTaHJIAPTHBIX CHUTyallUsX (caMOCTOSATENbHas
paborta)

Tursr OIICHOYHBIX

Pemenne npakTHMYEeCKMX 3aJaHUN HAa COCTaBIICHHE YPaBHEHHUU
XUMHYECKUX PEAKIHUNA C YyJacTHEM OpPraHWYECKHX BEHIECTB Ha
OCHOBAHHUU UX COCTaBA U CTPOCHMS M Ha COCTABIICHUE YPaBHEHUN

MEPONPHUITHI XUMHYECKHUX PEAKINN, WITIOCTPUPYIOIIMX XUMUYECKHNE CBOMCTBA
C Y4Y4EeTOM MEXAaHU3MOB IIPOTEKaHUs JaHHBIX pPEAKUUH U
TE€HETUYECKOH CBS3U OPraHUYECKUX BEIIECTB PAa3HBIX KJIACCOB
3ananus s | IIpakTruyeckue 3aaHusl Ha COCTABIICHUE YPABHEHUN XUMUYECKUX
CaMOCTOATEIIHOTO peaKIMii ¢ y4acTHeM OPraHUYEeCKHUX BeleCTB (YIJIEBOIOPOIOB)
BBIITOJIHEHUS
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Ta6numa 2.13. OnopHblil KOHCHEKT 1Mo TeMe 4.2. « DU3UKO-XUMUYECKHE CBONCTBA

YIIJICBOAOPOO0B»

POHU3NKO-XUMHUYECKIE CBOMCTBA YIJI€eBOOJOPOaAOB

TpuBmanpHas W MEXIyHApOJHAS HOMEHKIATypa, XUMHUYECKHE
CBOICTBa, CIIOCOOBI MOJIYYCHHUS YTIIEBO0POI0B. MoierpoBaHue
MOJIEKY1 W XUMHUYECKUX TPEBpAIICHUN YIIIEBOJAOPOJIOB (Ha
npuMepe  3TaHa, JTWIEHa, aleTWIeHa W JOp.) W
rajJloreHonpon3BoAHbIX. KauecTBeHHBIE peakluy yIiIeBOJAOPOIOB
pa3IMyYHbIX KiaccoB (oOecuBeunBaHWe OpPOMHON WM HOAHOMN
BOJbI, pacTBOpa I€pMaHraHata Kajius, B3aUMOJCICTBHE
aleTUJICHAa C aMMHA4YHBIM pacTBOpPOM oOkcuaa cepedpa (1)),
KaueCTBEHHOE OOHapy)XeHHe yriepoja MW BOJIOpOAa B
OpPTaHWYECKHUX BEIICCTBAX.

[TorydeHnue 3TUICHA U3 3TaHOJIA B JJa0OPATOPUU M U3YYCHHE €TO
(U3MYECKUX U XUMHUYECKHX CBOMCTB. (CocCTaBlieHHWE peaKIuil
MPUCOSANHEHNUS U OKUCJICHHsS Ha mpuMepe dTuieHa. Pemenue
pacueTHBIX 3a/ay C HCIOJIB30BAHMEM IUIOTHOCTH Ta30B IIO
BOJIOPOJY U BO3IYXY

JlaGopaTopHblie 3aHATHS

OK 02; OK 04

ITP6 07. chopmHpoBaHHOCT, YMEHHUH HPOBOAMTH pacyeThl IO
XUMHYECKHM (opMyJliaM B ypaBHEHHSIM XHMHUYECKHX PEaKIUi C
UCMOJIb30BaHUEM (U3NYECKUX BEIMYUH, XapaKTepU3YHOIIUX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: Macchl, oOBeMa
(HOpManbHbIE  YCIIOBHS) Ta30oB, KOJMYECTBAa  BEIIECTBA;
UCMOJIb30BaTh CHCTEMHbIE XUMHMUYECKHE 3HAHUS ISl NPUHATHSA
penieHnii B KOHKPETHBIX XKU3HEHHBIX CHTYAlUsX, CBS3aHHBIX C
BEIIECTBAMH U X IPUMEHEHUEM;

[TPG 08. chopMUpOBaHHOCTH YMEHHI TUTAHUPOBATH U BBITIOIHATH
XUMHYECKHH  DKCIEPUMEHT  (IIPEBpalleHHUs]  OPTaHUYeCKUX
BEIIECTB NPU HArpeBaHWH, MOJYYCHHUE ATUIICHA U U3yYEHHE €ro
CBOWCTB) B COOTBETCTBUHU C INpaBHJIAMH TEXHHKH 0€30IMacCHOCTU
npu  oOpamieHMH € BemeCTBAMH W JIaDOpPAaTOPHBIM
000pyJIOBaHUEM; TPEACTABIATh  PE3YyJbTaThl  XUMHUYECKOTO
IKCIIEpUMeHTa B ()OpMe 3alHCH ypaBHEHHH COOTBETCTBYOIIUX
peakmuii 1 GOpMYIHPOBATH BHIBOJIBI HA OCHOBE ITHX PE3YJIbTATOB

1. Tewma 3ansaTHs

2. Copep:xaHue TeMBbI

3. Tur 3auaTus
[Inanupyemslie

4, o0OpazoBaTenbHbIE
Pe3yJIbTATHI
@DopMBbI OpraHU3aIIH

5. y4eOHOU
JeSTeIbHOCTH

[TpoBeneHne KaueCTBEHHBIX PEeaKIMi yTIeBOIOPOI0B PA3INYHBIX
KJ1accoB (oOeciBeunBaHre OpOMHON WK HOTHOW BOJIBI, pacTBOpa
NepMaHraHaTa Kajus, B3auMoJIeiiCTBHE alleTUIeHa C aMMHauYHbIM
pacTBopoM oOkcuaa cepebpa (1)), xKauecTBEHHbIE peakIMH Ha
oOHapy’KeHHe yriepoJa U BOJ0pOoJa B OPraHNYEeCKHUX BEIIECTBAX.
[TonmyyeHnue sTHiIeHA U3 3TAaHOJIA B Ja00OpATOPUU U U3YyUCHHE €TO
(bu3NYECKUX U XUMHUYECKHX CBOWCTB, COCTABIIEHHE YpaBHEHHI
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peakuui

Twumer OLICHOYHBIX

Pemenne MNPAKTUICCKUX 3aﬂaHHﬁ Ha COCTaBJICHUEC ypaBHCHI/Iﬁ
pCaKHI/Iﬁ IMPUCOCOAUMHCHUA W OKHCJICHHA Ha IPUMEPE OTUIICHA.

MEpPOTPUITHIA Pemennie pacyeTHbIX 33J]a4 C UCIOJIB30BAHUEM IJIOTHOCTH T'a30B
10 BOJIOPOJLY U BO3IIyXY

3ananus st | [IpakTuueckue 3aaHusl HA COCTABJIICHUE YPAaBHEHUM XUMUYECKHUX

CaMOCTOSITEIIBHOTO peakIMii C ydacTHEM OPraHMYECKUX BEIIECTB (YIJIEBOIOPOIOB)

BBITIOJIHCHU A

Tabnuna 2.14. OnopHsIil koHCHEKT 10 TeMe S.1. «CrnupTel. DeHom»

Tema 3anaTus

Cnuptel. Genon

Coneprxanue TeMbl

[IpenenbHble OJHOATOMHBIE CHUPTBHI (METAaHON U 3TaHON):
CTpoeHHue, (pu3MuecKue W XMMHUYECKHE CBOWCTBA (peakuuu c
AKTUBHBIMU  METaJUIaMH, TaJlOT€HOBOJOPOJAaMU, TOPEHHUE),
npuMeHeHue. BogopoaHbie B3 MEXAy MOJEKYJIaMu CIUPTOB.
@U3HOIOTUYECKOE JEHCTBUE METAHOJIA U 3TAHOJIA HA OPraHU3M
YeJI0BeKa.

MHoroaromMHbsle  COUPTHI  (STWICHIVIMKONL ¥ TJIMIEPUH):
CTPOCHHE, ¢duznueckue u XUMUYECKHE CBOMCTBA
(B3auMoielicTBUE CO ILETOYHBIMU METAJUIaMH, KadeCTBEHHas
peakuuss Ha MHOTOAaTOMHbIE CIUPTHI). DuU3HOIOrHUECKOe
JICHCTBHE HAa OpraHu3M 4enoBeka. [IpuMeHeHuwe rimueprHa H
JTUJICHTIIUKOJIS.

®enon. CrpoeHHe MOJIEKYNbI, (QHU3MUECKHE U XHMUYECKHE
cBoiicTBa ¢eHona. TokcuyHOCTh (heHoma, ero GU3NOIOrHUECKOe
JieiicTBUe Ha OopraHu3M yesnoBeka. [Ipumenenue penona

Tum 3adsaTus

Teopernueckoe o0yueHue

[Inanupyemslie
oOpazoBaTenbHbIE
pe3yNIbTaThI

OK 01; OK 07

I[IP6 04. chopMUpPOBAaHHOCTH  yMEHUH  HUCIOJIH30BAThH
HAaUMEHOBAHMUSI XUMHUYECKMX COEIUHEHHH MEXIYHapOJHOTO
COI03a TEOPETHYECKOM M NPUKIAAHOW XMMHMHM U TPHUBHAJIBHBIE
Ha3BaHUS BaXHeWmMX BemecTB (¢peHon, Qopmaabaerun),
COCTaBIIATH (POPMYJIBI OPraHUYECKUX BEIIECTB, YypaBHEHUS
XUMHUUYECKHX peakiui, OOBSACHATh UX CMBICHI;, MOATBEPKIATh
XapaKTepHbIe XUMHUYECKHE CBOICTBa BEIIECTB
COOTBETCTBYIOIIMMHU JKCHEPUMEHTAMU U 3allUCSAMU YpaBHEHHI
XUMHYECKHUX PEAKLINN;

I[TP6 10. chopmupoBaHHOCT, YMEHUH COONIOJATh MpaBUia
HKOJIOTHYECKH 11€71€CO00pa3HOro MOBEJACHUS B OBITY M TPYIOBOU
JESATEIIbBHOCTH B LEJISIX COXPAaHEHUs CBOErO0 3/I0pOBbI U
OKPY’KAIOIIEW IPUPOJHOM Cpelbl; YYUTBHIBATH  OIIACHOCTH
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BO3JCHCTBUSL HA >KUBBIC OPraHU3Mbl ONPEICIICHHBIX BEILIECTB,
IOHUMAsi  CMBICJI  MOKa3aTeiss  MPENEIbHOW  JOIMYyCTUMOM
KOHLEHTPALNHU

®opMbI OpraHu3anuu
y4eOHOU
JeSTeTbHOCTH

®opMupoBaHNE HOBBIX 3HAHUA M CIIOCOOOB JCATEIBHOCTH
(Jtex1ust), 0000IIeHNEe U CUCTEMAaTH3aIlusl UX, POBEPKA 3HAHUH 1
KOHTPOJIb TPUMEHEHUS HMX Ha TMPAKTHKE B CTaHIAAPTHHIX
CUTyaIusAX (caMocTosTeNbHas paboTa)

Tunsr OIICHOYHEBIX

[TpakTUKO-OPUEHTUPOBAHHBIE  TEOPETUUYECKUE  3aJaHus IO
COCTaBJICHUI0 XUMHUYECKMX pEakUuid C y4acTUEM CIUPTOB H

MEpONPHUATUI (EeHOIOB, MCHONB3YEMBIX I UX WACHTU(QHUKAIMUA B OBITY U
IIPOMBILICHHOCTH

3anaHus s | IIpakTrdyeckue 3aaHus Ha COCTABIICHUE YPABHEHUNM XUMUYECKUX

CaMOCTOATEIILHOIO peaxuuit c y4acTHUEM OpraHUYeCKUX BEILECTB

BBIITOJIHCHUSA (kucmopomocoAepKAIINX OPraHUUECKUX COSTMHEHHN )

Ta6muma 2.15. OnopHBI KOHCIEKT o TeMe 5.2. « Anpaeruibl. KapOoHOBBIC

KUCITOTHI. ClioXKHBIE AUPBDY

Tema 3anaTus

Anpnerunsl. Kapoonosbsie K0Tl CIoXKHBIE d(DUPHI

ConeprxaHue TeMbl

Anpaeruipl 1 KeTOHBI ((popManbaeru, aneTalbIeru, aleToH):
CTpoeHHE, (QU3NYECKUE U XHUMHYECKHE CBOWCTBA (peakiuu
OKHCJICHHS ¥ BOCCTAHOBJICHHMS, KaueCTBEHHbIE pEaKIIUH),
MOJy4Y€HUE U IPUMEHEHHE.

OnHOOCHOBHBIE MTpeeNIbHbIE KApOOHOBBIE KUCIOTHI (MypaBbUHas
U YKCyCHas KHUCIJIOTBI): CTpPO€HHE, (PU3MUECKHE U XUMUYECKHE
cBoiicTBa (0OmMe CBOMCTBA KMCJIOT, peakuus sTepupuKanun),
IoJIlydeHue U npumeHenne. CreapruHoBas U OJIEHMHOBAsI KUCIOTHI
KaK TMpEeACTaBUTENN BBICIIMX KapOOHOBBIX KHUCIOT. Mblia Kak
COJIM BBICIIUX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JeIICTBHE.
CnoxHple 3¢upbl Kak NPOU3BOAHbIE KapOOHOBBIX KHUCIOT.
I'unponu3 cnoxsbix  3¢upoB. Kupbl. [waponus  Kupos.
ITpumenenune xupoB. buosornyeckas posb KUPOB

Tum 3anaTus

TeopeTqucxoe O6y‘leHI/IC

[Inanupyemslie
o0OpazoBaTenbHbIE
pE3yJIbTaThI

OK 01; OK 02; OK 04

I[IP6 04. chopMUpPOBAaHHOCTH  yMEHUH  HUCIOJIH30BATH
HAaUMEHOBAHMUSI XUMHYECKMX COEIUHEHHH MEeXIyHapOoJHOTO
COI03a TEOPETUYECKONM M NPHUKIATHOM XMMHHM M TpPUBHAJIBHBIC
Ha3BaHMs BaKHEWIIMX BewecTB (popManbaeruja, YyKCycHas
KHCJIOTa, TJIMIHUH), COCTAaBJISATH (OPMYJIbl HEOPraHMYECKUX W
OpraHMYECKUX BEIIECTB, YPAaBHEHUS XHMHUYECKUX peaKLui,
OOBSICHATH MX CMBICT; MOATBEPKAATh XapaKTEPHbIE XUMUYECKHE
CBOICTBA BEILIECTB COOTBETCTBYIOLUIMMH JKCIEPUMEHTAaMU U
3aMUCAMHU YPABHEHUN XUMUYECKUX PEAKIIUN;
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I1P6  09.

XUMHYECKYIO

c(OPMHPOBAHHOCTh ~ YMEHHS  aHAIN3UPOBATH
UH(OpMaLHIO,
HCTOYHUKOB (CpEACTB MaccoBOM MHpopManuu, ceTb MHTEepHET 1

TIpyTHE)

MOJIy4yaeMyl0 U3 pa3HbIX

®opMbl OpraHu3aluu

dopMupoBaHHE HOBBIX 3HAHHA M CIOCOOOB JEATEIBHOCTH
(Jtex1ust), 0000IIEHNEe U CHCTEMAaTH3aIusl UX, POBEPKA 3HAHUH 1

y4eOHOU
KOHTPOJIb TPUMEHEHUS WX Ha TMPAKTHUKE B CTaHJAPTHBIX
NEATENLHOCTH
CUTyalUsX (caMOCTOsTeIbHAs paboTa)
[TpakTUKO-OPHUEHTUPOBAHHBIE  TEOPETHUYECKUE  3aJaHUs IO
Turst OIICHOYHBIX | COCTABJICHUIO XMMHUYECKUX PEAKIUH C y4acTHEM ajbJCTHIOB,
MEPOTPHUSITHIA KapOOHOBBIX KHCIIOT M CIIOKHBIX 3(DHPOB, UCTIOIB3YyEMBIX JIJISI UX
UJICHTU(DUKAIIMH B OBITY M IPOMBIIUICHHOCTH
3amanus s | [IpakTuyeckue 3aaHusi Ha COCTABICHUE YPABHEHUM XUMHUYECKHUX
CaMOCTOSITEIILHOTO peakiui c y4acTHeM OpraHMYECKHX BELLIECTB
BBIIIOJIHEHUS (kMCIOPOAOCOACPKAIIUX OPTAHUIESCKUX COCTUHECHU)

Tabnuna 2.16. OnopHbIif KOHCHEKT Mo TeMe 5.3. «YTIeBOIb)

Tema 3auaTus

VYriesoanl

ConeprxaHue TeMbl

VYraeBopl: cocTaB, KiaccU(pUKALUs yrieBoAOB (MOHO-, AU- U
nojucaxapunabl). ['mokoza — mpocTeHIInii  MOHOCAaxapuu:
0COOEHHOCTH CTPOEHMS MOJEKYJbI, (PU3NYECKHEe M XMMUYECKHE
CBOICTBa IIOKO3bI (B3aumojeicTBue ¢ ruapokcuaom meau (11),
OKHCJICHHE aMMHa4yHbIM pacTBopoM okcujga cepedpa (1),
BOCCTaHOBJICHHE, OpOKEHUE TIIIOKO3bI), HAX0XKJICHUE B IPUPOJE,

IIPUMEHEHNE TJIFOKO3BI, Ouosiornueckas pob B
JKU3HEJEATEIIBHOCT ~ OpraHu3ma  uenoBeka.  doTtocuHTEs.
DpyKTO3a KaK U30MEP IIIFOKO3BI.

Jucaxapunpl: caxapos3a, MainpTo3a. BoccraHaBnuBaromue u

HEBOCCTAHABIMBAIOIIME JUcaxapuabl. ['maponnus aucaxapuios.
HaxoxneHne B Ipupo/ie ¥ IPUMEHEHHE.

[Tonucaxapuapl: Kpaxmal, TJIMKOreH M nemnosnosa. CrpoeHue
MaKpOMOJIEKYJI KpaxMmala, INIMKOTeHa U LeJIIros103bl. dusndeckue
CBOMCTBAa Kpaxmajla M IEJUTI0JIO3bl. XHWMHYECKHE CBOMCTBA
KpaxMmajia: THJIpOJIH3, peakius ¢
XVWMHYECKHE CBOMCTBA IIEJIIHOJIO3bI: MOJTyYEHHUE
3¢upoB 1emnona03bl. [loHATHE 00 HCKYCCTBEHHBIX BOJIOKHAX

(BHCKO3a, alleTaTHBIN MIENK)

Ka4dye€CTBCHHasA noaoM.

TUJIPOJIN3,

Tum 3ausTus

Teopetnueckoe o0yueHue

[Inanupyemslie
oOpa3oBarenbHbIE
pe3yJIbTaThI

OK 01; OK 02; OK 04
[IP6 02. BnameHWe CHUCTEMOW XMMHYECKUX 3HAHWM, KOTOpas
BKJIFOYACT: OCHOBOIIOJIATAIONINE TOHATHUS  (YTJIEBOJIOPOIBI,

KHUCJIOpOA- HW a30TCOoACpIKaIUE COCAUHCHNA, OHOJIOTHYECKHU
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AKTHBHBIE BEIIeCTBA (YTIIEBOIBI, )KUPBI, OCJIKH ), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN S3BIK XUMHH, (DAKTOIOTUYECKUE CBEICHUS O
CBOICTBaX, COCTaBe, MOJYYCHUH U O€30MaCHOM HCIIOJIb30BAaHUU
BOKHEUIIINX HEOPTAHUYECKUX U OPraHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKOHN JESITeIbHOCTH YeJIOBEKa;

ITP6 03. chopMHpPOBAHHOCT, YMEHUW BBISBIISATH XapaKTEPHbBIC
NpPU3HAKA U B3aUMOCBSI3b M3YUYEHHBIX MOHSITHH, MNPUMEHSTH
COOTBETCTBYIOIINE MOHSITUS MPU OMHCAHUU CTPOCHHS U CBOICTB
HEOPraHWYECKUX U OPraHUYECKHX BEIECTB M MX MPEBpALICHUN;
BBISIBJIAITh B3aUMOCBSI3b XHMHMUYECKUX 3HAHUN C TOHSATUSAMHU U
MPEACTABICHUSIMU APYTUX €CTECTBEHHOHAYYHBIX MTPEJIMETOB;

®opmbl opranu3anuu
yueOHOU
JEATeIHOCTH

@®opMupoBaHNE HOBBIX 3HAHUA M CIIOCOOOB JAEATEIHHOCTH
(Jtekrust), 0000IIEHNEe U CUCTEMAaTH3aIlusl UX, POBEPKa 3HAHUH 1
KOHTPOJIb TPUMEHEHUS UX Ha TMPaKTUKE B CTaHAAPTHBIX
CUTYallUAX (caMOCTOsITeIbHas paboTa)

Tunel OIICHOYHBIX

[TpakTUKO-OPUEHTUPOBAHHBIE  TEOPETUYECKUE  3aJaHUs 110
COCTaBJICHUI0 XUMHUYECKHMX pEaKUMi C Yy4yaCTHEM YIJIEBOJOB,

MEpONPHUITUI UCTIONB3YEeMBIX Ui WX  WIACHTUQHUKAIMA B  OBITY U
IIPOMBILUIEHHOCTH

3anaHus s | IIpakTryeckue 3aaHus Ha COCTABIICHUE YPABHEHUN XUMUYECKUX

CaMOCTOATEIILHOIO peaxuuit c y4acTHUEM OpraHUYeCKUX BEILECTB

BBIITOJIHCHUS (kucmopomocoAepKAIINX OPraHUUECKUX COSTHHEHHN )

Ta6muma 2.17. OnopHbIi KOHCHIEKT 1Mo TeMe 5.4. « DU3UK0-XUMUYIECKHE CBONCTBA

KHCJIOPpOJOCOACPKAIINX OPTaAaHNYICCKUX COCIUHCHUI

Tema 3anaTus

PU3HKO-XMMHUUYECKHE CBOMCTBA KUCIOPOAOCOAEPKAINX
OpraHUYECKUX COCIUHEHUN

Coneprxanue TeMbl

VraeBopl: cocTaB, KiaccU(pUKAIMS yriaeBOAOB (MOHO-, AU- U
nojucaxapuabl). ['mokoza — mpocTedIInii  MOHOCAaxapuu:
OCOOEHHOCTH CTPOEHHUS MOJIEKYJIbI, (PU3NUECKHEe U XUMHUYECKHE
CBOICTBa IIOKO3bI (B3aumojeicTBue ¢ ruapokcuaom menu (11),
OKHCJICHHE aMMHa4yHbIM pacTBopoM okcujga cepedpa (1),
BOCCTAHOBJICHHE, OpOKEHUE TIIIOKO3bI), HAXOKJEHUE B TPUPO/IE,
IpUMEHEHHE TJIFOKO3BI, Ouosoruyeckas poJb B
KU3HENEATEIIbHOCTH ~ OpraHu3ma  yenoBeka.  POTOCHHTES.
®pyKTO3a KaK H30MEp IITIOKO3bI.

Hucaxapuapl: caxaposa, ManbTo3a. BoccraHaBiuBaronye Hu
HEBOCCTaHABIMBAIOIIUE AMcaxapuabl. ['Maponu3 aucaxapujos.
HaxosxneHne B mpupo/ie ¥ MpruMeHEHHE.

[Tonucaxapuapl: Kpaxmall, INIMKOTeH M I1eioio3a. CTpoeHue
MaKpOMOJIEKYJI KpaxMmaila, INIMKOTeHa U LeJlItos103bl. dusndeckue
CBOMCTBAa Kpaxmajga M UEJUII0J03bl. XHUMHUUYECKHE CBOMCTBA
KpaxMmajia: THIPOJN3, KAaueCTBEHHAsh pEaKIHUs C HOJOM.
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XUMHYECKUE CBOMCTBA LIEJUIIOJIO3BL: TUAPOJIA3, IOJy4YEHUE
a¢upoB 1emwono3bl. [loHATHE 00 HCKYCCTBEHHBIX BOJIOKHAX
(BUCKO3a, alleTaTHBIN MIEINK)

Tun 3agsTus

HpaKTI/I‘IeCKI/Ie 3aHATUA

[Imanupyemslie
o0pa3oBaTebHbIe
pe3yJIbTaThI

OK 01; OK 02; OK 04

I[IP6 02. BnameHWe CUCTEMOW XMMHYECKUX 3HAHHWMA, KOTOpas
BKJIFOYACT: OCHOBOIIOJIATAIOIINE  TOHATHUS  (YIJIEBOJIOPOIBI,
KHCIIOPOJI- U a30TCOJACPIKAIIUE COCTUHEHUS, OMOJOTHYCCKH
aKTHBHBIC BEIIeCTBA (YIJIEBO/IbI, JKUPBI, OCIKN);

I[IP6  04. chopMHUPOBAHHOCTH  YMEHUU  HCIIOJIH30BAThH
HAaMMEHOBAHMS XHUMHYECKUX COCIMHEHUM MEXIyHAPOIHOTO
COI03a TEOPETUYECKON W MPUKIATHON XUMUM M TPUBHAIbHBIC
Ha3BaHUs BAXHEHINMX BEIIECTB (ITHUJICH, alleTUJICH, TJIMIICPHH,
dbenon, popmanpaerun, ykCycHas KUCIO0Ta, MIUIIHUH, YTapHBIH Ta3,
YIJIEKUCIIBIN a3, aMMHUAK, rallleHasi U3BECTh, HETalleHasi U3BECTb,
MUATHEBAs CO/A M APYTHX), COCTABIATH (POPMYJIBI OpPraHUYECKHUX
BCIICCTB, YPABHCHHS XUMHUYECKHX PEAKIU, OOBICHATH UX
CMBICJI;, TIOATBEPXKIaTh XapaKTEpPHbIE XHWMHUUYECKHE CBONCTBA
BEIIIECTB COOTBETCTBYIOIIUMHU DSKCIEPUMEHTAMHU M 3alHUCsIMU
YPaBHEHUN XMMHUUYECKUX PEAKIUN;

[1P6 08. copmMupoBaHHOCTH YMEHUI MIIAHUPOBATH U BBIMOIHSITH
XUMHYECKUH  DKCIEPUMEHT  (TMpeBpalleHuss OpPraHUYECKUX
BEILECTB MPU HArpE€BaHUHU, MOJYUYECHHUE FTUIICHA U U3YyUYECHUE €Tr0
CBOMCTB, KQUE€CTBEHHbBIEC PEAKIIMH HA aJIbJETH bl

®opmbl opraHuzanuu
yueOHOi
IEATebHOCTH

[TpoBeneHue, HAOMIOJIEHUE W OIMHUCAHHWE JICMOHCTPAIMOHHBIX
ONBITOB:  TOPCHHWE  CIIMPTOB,  KAaYeCTBCHHBIE  PEAKITUH
OJTHOATOMHBIX CITUPTOB (OKHCIeHUE dTanona okcuaom meau (11)),
MHOTOATOMHBIX  CIHPTOB  (B3aMMOJCHCTBHE TJHIIEpUHA C
rugpokcuaom menu (l1)), anpaerungoB (OKUCIeHHE aMMHAYHBIM
pactBopom okcuma cepebpa(l) u ruapoxcumom wmemu  (I1),
B3aMMOJICIICTBHE Kpaxmala C HOJOM), H3Y4YEHHE CBOICTB
pacTBOpa YKCYCHOM KHUCIIOTHI.

Pemenne SKCIepUMEHTABHBIX 334 10 HW3YYCHHUIO (PH3UKO-
XUMHUYECKHX CBOWCTB KHCIIOPOJOCOACPKAMNX OPTaHHUSCKHUX
COeTUHEHNN

Tunel OIICHOYHBIX

1. CocraBnenue ¢GopMyn  OpPraHHYECKUX  BEIIECTB IO
TPUBHMAIBHOMN U MEXIYHAPOJIHON HOMEHKIIAType
2. CocTaBiieHHe CXeM peakluil (B TOM YHCIe 10 MPeI0KeHHBIM

MEpONPHUATUI .
LENOYKaM IIPEBPALICHMI), XapaKTEpPU3YIOIUX XUMHUYECKHE
CBOMCTBA KUCJIOPOIOCOAECPKAIIMX OPraHNYECKUX COEANHEHUIN
3anaHus st | [IpakTrueckue 3aaHusl HA COCTABIICHUE YPABHEHUH XUMHUYECKHAX
CaMOCTOSITEIILHOTO peakuui c y4acTuem OpPraHMYECKHUX BELICCTB
BBIITOJIHCHUS (kucIIOpOIOCOICPKAIIUX OPTAaHUIECKUX COSTUHEHUH )
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Ta6nuna 2.18. OnopHsIit KOHCTIEKT 1o TeMe 6.1. «AMUHBI. AMUHOKHUCIIOTHI.

benxuy»

Tema 3anaTus

AMUHEL. AMUHOKHUCIIOTEL. benku

CO,I[Cp}KaHI/IC TCMBI

AMUHBI: METUJAMHH — MPOCTEUINNI INpEeACTaBUTEIb AMHUHOB!
COCTaB, XMMHYECKOE CTpOCHHE, (U3NYECKHEe U XHUMUYECKHE
CBOICTBa, HAX0X/IECHUE B IPUPOJIE.

AMUHOKHCIIOTBI KaK am(oTepHble OpPraHUYeCKHUEe COCIMHEHUSI.
duznyeckne U XMMUYECKHE CBOMCTBA aMUHOKUCIIOT (Ha IpUMepe
rnuiuHa). buonoruueckoe 3HaueHre aMUHOKUCIOT. [lenTuabt.
benku kak npuponHelie nonumepsl. [lepBuyHnasi, BTOpu4Has u
TpeTUYHasi CTPYKTypa OenkoB. XHMHYECKHE CBOWCTBA OEIKOB:
THIPOJIN3, ACHATYPAlKs, KAYeCTBCHHbIC PEaKIINK Ha OCNTKH

Tum 3ausaTus

TeopeTtrueckoe 00ydeHUE U MPAKTUICCKUE 3aHATHS

[Inanupyemslie
o0Opa3oBaTeNbHEIC
pe3yNIbTaThl

OK 01; OK 02; OK 04
I[IP6 02. BnajeHHWE CUCTEMOM XMMHYECKUX 3HAHHMHA, KOTOpas
BKJIIOUYAET: OMOJIOTUYECKH aKTUBHBIE BEIIeCTBA (YTIIEBOIbL, JKUPBI,
OeIKn);

[TP6 03. cdopMuUpPOBaHHOCTH YMEHUUH BBISABISITH XapaKTepHBIC
MPU3HAKK U B3aMMOCBSI3b HW3YUYEHHBIX TMOHSITHH, TPUMEHSTH
COOTBETCTBYIOIIUE MOHSITHS MPU OMHCAHUU CTPOCHUS U CBOMCTB
OpPraHWYECKUX BEHIECTB M UX

MPEBPAILIECHUI;  BBISBIATH

B3aMMOCBSA3b  XUMHUYECKMX 3HAaHUM €  MOHATUSAMU U
IIPEJICTaBICHUSIMH JPYTHX €CTECTBEHHOHAYYHBIX MPEIMETOB;

ITP6 08. cdopMHPOBAHHOCTH YMEHUI MJIAHUPOBATH U BBHIIOIHSATD
XUMUYECKMH  SKCIIEPUMEHT  (JleHaTyparus

HarpeBaHuu, IBETHBIC PCAKIITNU 66J'II(OB)

OenkoB  mpu

®opmbl OpraHu3aluu

®opMHpOBaHME HOBBIX 3HAHUW U CIOCOOOB JEATEIBHOCTH
(Jrexuus), o0oOLIeHNE U CUCTEMATHU3alMs X, IPOBEpKa 3HAHUH U

y4ueOHOM

KOHTPOJIb TPUMEHEHUS KX Ha TMpaKTHKE B CTaHAAPTHBIX
JeSTeTbHOCTH

CUTyalUsX (caMocTosTeNbHas paboTa)

HaGnronenne ¥ omucaHue JEMOHCTPALIMOHHBIX  OIBITOB:
Tunbl  OLIEHOUHBIX

. JIeHaTypalys OeJIKOB IPU HarpeBaHUH, [[BETHbBIE PEaKIIUU OEIIKOB

MEpPONPUATHHA
3amanus st | [IpakTudeckue 3aaHus Ha COCTABICHNE YPAaBHEHUH XUMHUECKUX
CaMOCTOSTEIILHOTO PEaKINii C y9acTHEeM OPTaHMYECKHUX BEIIECTB (a30TOCOAePIKAIINX
BBITIOJTHEHUS OpPraHUYECKUX COCAUHCHUH )

Tabnuua 2.19. Onopuelii koHcnekT 1o Teme 7.1. «Ilnactmaccesl. Kayuyku.

Bonoxnay

Tema 3agaTus

ITnacrmaccel. Kayuyku. Bonoxna

Coneprxkanue TeMbl

OCHOBHBIC TTOHSITHSI XUMUH BBICOKOMOJICKYJISIPHBIX COCHHHGHHﬁZ
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MOHOMED, MOJIUMED, CTPYKTYpHOE

CpelHssl MOJIEKYJIIpHas

3BEHO, CTEIEHb

NOJIMMEpU3aLHH, Macca. OCHOBHBbIE

METO/Abl  CHHTE€3a  BBICOKOMOJICKYJISIPHBIX  COCAUHEHUH  —
MOJIMMEPU3AIUS U TTOJIMKOHICHCALIHSL.

OzHakomjieHHe ¢ oOpa3laMu MPUPOJHBIX M HCKYCCTBEHHBIX
BOJIOKOH, ILIacTMacc, IJIACTMACChl  (TTOJIUATHUIICH,
MOJIUIIPOIUIICH, MTOJIMBUHUIXIIOPU, TOJTUCTUPOI); HATYPAIbHBIH

U CHUHTETHYECKHE Kayuykd (OyTaIHEeHOBBIN, XJIOPOMPEHOBBIN U

Kay4yKOB:

M30IPEHOBBIN ); BOJIOKHA (HaTypaibHbIE (XJIOMOK, MIEPCTh, MIENK),
UCKYCCTBEHHbIE (ALlETATHOE BOJIOKHO, BUCKO3a), CHHTETUYECKHE
(KampoH M JIaBCaH)

Tum 3ausaTus

[IpakTrueckue 3aHATHS

[Inanupyemslie
o0Opa3oBaTeNbHEIC
pe3yJIbTaThI

OK 01; OK 02; OK 04

I[TIP6 02. BnajeHHWE CHUCTEMOM XMMHYECKUX 3HAHHHA, KOTOpas
BKJIFOYACT: OCHOBOIIOJIATAIOIINE TMOHATHS (MOHOMEp, IOJIMMED,
CTPYKTYpHOE
KpUCTAJUTMYECKas PeIleTKa);

3BEHO, BBICOKOMOJICKYJISIDHBIE  COCIMHECHHS,
ITP6 07. copmMHpOBaHHOCT, YMEHHUH HPOBOAMUTH pacyeThl IO

XUMHYECKHM (opMyJsiaM M ypaBHEHHSIM XHMHUYECKHX PEaKLIUi C

HUCIIOJIB30BaHHECM (bPISI/I‘leCKI/IX BCJIIMYHH, XapaKTCPpUIYIOMIUX
BCIICCTBaA C KOJIWYECTBEHHOM CTOpPOHBI:  MAcCCBhI, o0beMa
(HOpMaJ'IBHBIe YCJ'IOBI/I}I) ra3os, KOJIMYECTBA BCIIICCTBA,

HCIOJIb30BaTh CHUCTCMHBIC XUMHUYCCKHUC 3HAHUSA JISI MMPUHATHUA
peIJ_IeHI/Iﬁ B KOHKPETHBIX KM3HCHHBIX CUTYyallUAX, CBA3aHHLBIX C
BCIICCTBAMH 1 UX ITPUMCHCHUEM

cDOpM]’:;I OopraHu3aluun

BeIllonHEHME NPAaKTUYECKUX 3aJaHUM Ha O3HAKOMJICHHE C
oOpa3laMu IpUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMAace,
Kay4yKOB, pELICHUE LIETIOYEK IPEBPAIlCHUI Ha T'€HETHYECKYHO

SHoi CBA3b MEXIYy KiIaccaMd OpPraHMYECKUX COEIUHEHHUH ¢
4eOHOU . .
Y COCTABJICHUEM HA3BaHUW OPraHUYECKUX COCAUHEHUH 110
NEeATEIbHOCTH . . .
TPUBHAIIBHOM  WJIM  MEXIYHAPOAHOW  CHCTEMAaTHYECKOU
HOMEHKJIATypEe M PEIICHHE PACYETHBIX 3aJad I10 ypaBHEHUSIM
peaknmii C ydaCTUEM OPraHUYECKUX BEIIECTB
1. IIpakTHKO-OPUEHTHUPOBAHHBIC 3aJaHUs HA COCTaBICHUE
LEMOYEK MPEBPALEHNN HA TEHETUYECKYIO CBSI3b MEXKY KJIacCaMu
OpPraHMYEeCKUX  COCAVHEHUH C  COCTABICHUEM  Ha3BaHUU
Tunel  OLICHOYHBIX . .
. OpraHUYEeCKUX COCIMHEHUI 1o TPUBUATILHOMN U
MEpPOIPHUATUI . .
MEXIYHAPOAHONU CUCTEMAaTUYECKOW HOMEHKIIATYpE.
2. PacuerHble 3ajauM 0 YpPaBHEHMSAM pEAKIUA C y4acTHEM
OpraHNYECKHUX BELIECTB
3anaHus st | [IpakTrueckue 3aaHusl HA COCTABIICHUE YPABHEHUH XUMHUYECKHAX
CaMOCTOSITEIILHOTO peakuui c y4acTuem OpPraHMYECKHUX BELICCTB
BBIITOJIHCHUS (BBICOKOMOJIEKYJISIPHBIX COCIMHCHHIA)
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Ta6muma 2.20. OnopHsIi KOHCHIEKT 1o TeMe &.1. «OpraHnueckue BellecTBa B

KHU3HCACATCIbHOCTH YCIOBCKA»

Tema 3anaTus

OpFaHI/I‘IeCKI/IC BCIICCTBA B XXU3HCACATCIBPHOCTH YCIIOBCKA

Coneprxanue TeMbl

[TpaBuia 5KOJIOTUYECKH IIETIECOO0PAa3HOTO MOBEJACHUS B OBITY U
TPYIOBOM JESATEIBLHOCTH B LEJISIX COXPAHEHUS CBOETO 3/I0POBBS U
OKPYXaroIIel MNPUPOJHOM Cpelabl, OMaCHOCTb BO3JCHCTBHS Ha
JKUBBIE OPTraHU3Mbl OPraHUYECKUX BELIECTB OTACIIbHBIX KJIACCOB
(YyrneBomopoapl,  CHOUPTHI,  (PEHOJBI,  XJOPOPraHUYECKUE
MPOU3BOJHBIC, aJbACTUABI U Jp.), IOKa3aTreiab MpeaeabHO
JIOITyCTUMOW KOHLIEHTPALIMU U €r0 UCII0JIb30BaHHUE.
buooprannueckue coeguHenus. [Ipumenenue u Ouonoruyeckas
poib yrieBofoB. OKHCIEHHE YITIEBOJOB — WCTOYHUK SHEPruu
JKUBBIX Opranu3MoB. OO0iacTM NPUMEHEHHS aAMHHOKHUCIIOT.
[IpeBpamienuss OenkoB TUIM B oOpranu3Me. buonormueckue
¢byakun  OenkoB. buonorudeckne (GyHKIMU KUpoB. Poib
OpraHMYECKOM XWMHUU B pEUICHHH MpoOJieM MUIIEBOU
0€301MacHOCTH.

HyknenHnoBble KuUCIOTBI: cocTaB H  crpoeHue. CrpoeHue
HykseotunoB. CocraB HykinenHoBbix kucinoT (JJHK, PHK). Ponb
HYKJIEMHOBBIX KHCJIOT B KU3HEIEATEILHOCTH OPraHU3MOB

Tum 3adsaTus

Teopernueckoe 0OydeHUE U IPAKTUUECKUE 3aHATHUS

[Inanupyemsle
o0Opa3oBaTeNbHbIC
pE3yJIbTaThI

OK 01; OK 02; OK 04; OK07

ITP6 01. chopMupoBaHHOCTH MPEACTABICHUM: O XMMHUYECKOH
COCTAaBIIAIOLIEN €CTECTBEHHOHAYYHOW KapTHHBI MHpa, PpOJIH
XMMUU B TIO3HAHUM SIBIEHUM MpHpOIbl, B (OPMHUPOBAHUU
MBIIUIEHUSI W KYJbTYpbl JIMYHOCTH, €€ (YHKIHOHAIBHON
rPaMOTHOCTH, HEOOXOIUMOM JIsl pelIeHUs MPAaKTUYECKUX 3a]1a4 U
HKOJIOTMYECKH 00OCHOBAHHOTO OTHOILLIEHUS K CBOEMY 3/10POBbIO U
MPUPOAHON Cpelie;

ITP6 03. chopMHUPOBAHHOCTh YMEHMH BBIABIATH XapaKTepHBIE
IPU3HAKA M B3aWMOCBS3b HM3YUYEHHBIX IIOHATHH, IPUMEHSTH
COOTBETCTBYIOIINE MOHITHSI NIPH ONMCAHUM CTPOEHUS U CBOWCTB
HEOPraHMYECKUX M OPTaHWYECKUX BEILECTB U UX MPEBpAILEHUI;
BBISBJISITH B3aUMOCBSI3b XMMUYECKUX 3HAHUN C MOHATHAMH U
IIPEJICTaBICHUSIMH IPYTHX €CTECTBEHHOHAYUYHBIX IIPEIMETOB;
I[IP6  09. chopMUpPOBAaHHOCTH  YMEHHS  aHAIU3UPOBATh
XUMHUYECKYI0 HHPOPMAIIHIO, TOTy4aeMyI0 U3 pa3HbIX HCTOYHUKOB
(cpenctB MaccoBoit nH(popmanuu, cetb IHTepHET U ApyTHe);
I[IP6 10. cdopMupOBaHHOCTH yMEHHI cOOIIOIATh IpaBUiIa
HKOJIOTMYECKH 11eJIeCO00Pa3HOro MOBEICHUS B OBITY U TPYIOBOU
JESATEIbHOCTH B LEISAX COXPAaHEHMs] CBOEro 3[0pOBbI U
OKPY’KAIOIIEW IMPUPOJHOM  CPENbl; YUHUTHIBATH  OIACHOCTH
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BO3I[€I>'ICTBI/I$I Ha JKHMBBIC OpPraHu3Mbl ONPCIACICHHBLIX BCIICCTB,

MOHUMAsi CMBICJI  IIOKa3areyid  NPENEIbHOM  JIOMYCTUMOM

KOHIICHTpAalun

@DopMbl OpraHu3auu

@opMUpOBaHUE HOBBIX 3HAHUW M CIIOCOOOB JEATEIHHOCTH
(ytexmust), 0000IIEHHE M CUCTEMATU3AIMS X, IPOBEPKA 3HAHUU U

y4eOHOU

KOHTpPOJIb TNPHUMEHEHHS WX Ha TMpaKTHKE B CTaHIAPTHBIX
TSI TeTbHOCTH

CUTyaIusAX (caMoCTosTeNbHAs paboTa)
TuIbl  OLEHOUHBIX Kelic-3amaun Ha TeMaTHKY IPOM3BOJICTBA U TIPUMEHECHUS
MepoTpHATHii OpPTaHMYECKUX BEIICCTB B MPOMBIIIJICHHOCTH

[IpocMOTp BHICOJNICKIIMM HA TEMBI: TPOU3BOJCTBO METAHOJA,

nepepaboTka HEPTH, TOIUITHICH KaK KPYMHOTOHHAKHBIH

MPOIYKT XUMHYECKOTO TPOU3BOJCTBA, NMPUMEHEHHE O3THUJICHA.,
3ananus JUIsl | TIPOM3BOJICTBO M MMPHUMEHEHHE KaydyKa M PE3HUHbBI, CHHTCTUYCCKHE
CaMOCTOSITEIILHOTO U HUCKYyCCTBEHHBIC BOJIOKHa, WX CTPOCHHUE, CBOKCTBA.,
BBITTOJIHEHUS CHHTETHUYCCKHUE MJICHKH: U30JISALUS JIJIsl IPOBOJIOB, MEMOpPAHBI JIsI

OIIPpCCHCHUA BOAbI, 3alllUTHBLIC INICHKU IJIA aBTOMO6HHCﬁ,

IUIaCTBIPpU, XUPYPIrUYCCKHUEC TIOBA3KHM W HOBBLIC TCXHOJIOI'MU

I[aJII)HCfIIHeFO COBCPUICHCTBOBAHUS MOJIUMCPHBIX MAaTCPUAJIOB

Ta6nuna 2.21. OnopHbIi KOHCHEKT Mo TeMe 8.2. « XMMUYECKUE TEXHOJIOTUU

B ITIOBCETHEBHOM U MTPOGECCHOHAIBHON JISATEIIbBHOCTH YeIIOBEKaY

Tema 3auaTus

XHMHYECKHE TEXHOJIOTHH B IOBCEAHEBHOM U HpO(I)CCCI/IOHaJ'IBHOI\/'I
JACATCIIBHOCTH YCJIOBCKA

ConepxaHue TeMbI

Ponb xumuu B 00ecredeHnH 3K0JIOTHYECKOM, SJHEPreTUUECKON U
MUIIeBON 0€30MacHOCTH, Pa3BUTUH METUIIMHBI, CO3/1aHUU HOBBIX
MaTepuaioB (B 3aBHCHMOCTH OT BHJA NPO(ecCHOHAIbHOM
NeSITeIbHOCTH), HOBBIX MCTOYHHUKOB 3HEPruM (aJbTepHATHBHbIE
UCTOYHUKH >Hepruu). [IoHATHE O Hay4HBIX METOJaX MO3HAHUS
BEIIECTB M XMMHUYECKUX peakiuid. [IpencraBienus o6 oOmmx
Hay4YHBIX IPUHILHUIAX MPOMBIIIIEHHOTO MOJIYYEeHUs BaKHEHIINX
BemecTB (Ha TpUMEpax NPOU3BOJACTBA aMMHAaKa, CEPHOU
KHUCJIOTBI, METAHOJIA).

UYenoBek B MUpE BEILIECTB, MAaTEPUATIOB U XUMHUUECKHX pEaKIUi:
XUMHSI W 370pOBbE  YEJIOBEKa: 0e301macHOro
WCIOJIb30BAHUS JICKAPCTBEHHBIX MpEnapaToB, OITOBOM XMMHUU B

MOBCEIHEBHOM XU3HU. bRITOBas XUMHUYECKast T'paMOTHOCTH

npaBuIIa

Tum 3ansaTus

TCOPCTI/I‘ICCKOC 06y‘ICHI/IC 1 NPAKTUYICCKHUC 3aHATUA

[Inanupyembie
oOpa3oBarenbHbIE
pe3yNIbTaThl

OK 01; OK 02; OK 04; OK07
I[TP6 01. chopMupOBaHHOCTH TMPEACTABICHUN: O XUMHYECKOU
COCTaBJIAIONIECH €CTECTBEHHOHAYYHOM KapTUHBI MHUpPA, POJIH
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XUMHUH B TIO3HAHUM SBIEHUU TpUPOABl, B (popmMupoBaHUU
MBIIUJICHASI W KYJIBTYPHl JIMYHOCTH, €€ (PYHKIMOHAIBHON
IPaMOTHOCTH, HEOOXOIUMOM JJIsl pEIICHHs TPAKTHUECKUX 3a/1a4
Y 9KOJIOTHYECKH 00OCHOBAHHOTO OTHONICHHUS K CBOEMY 37I0POBBIO
Y IPUPOJTHOM cpenie;

I[TP6 03. chopmMupoBaHHOCTH YMEHUU BBISBIATH XapaKTEPHBIC
MPU3HAKA W B3aUMOCBSI3b M3YUYEHHBIX TOHSATUH, NPUMEHSTDH
COOTBETCTBYIOIIME MMOHSATHUS MPU OMMCAHUN CTPOCHUS U CBOMCTB
HEOPraHUYECKUX U OPraHMYECKUX BEILECTB U UX MPEBpAICHUM;
BBISIBJIATh B3aUMOCBSI3b XUMUYECKUX 3HAHUU C TOHATHSMU U
MpEeACTaBICHUSIMU JPYTUX €CTECTBEHHOHAYYHBIX MPEAMETOB;
IMP6  09. cdhopMUPOBAHHOCTH YMEHHUS  aHAIM3HPOBATH
XUMHYECKYI0  HMH(pOpMalHi0, TMOJy4aeMyl U3  pa3HbIX
HCTOYHUKOB (CpeICTB MaccoBoi nHpopmManuu, ceTb IHTepHeT 1
Jpyrue);

I[IP6 10. cdopmMupoBaHHOCTH YMEHUH COOIIOATh IpaBHIIA
9KOJIOTHYECKH 11€7IECO00Pa3HOT0 MOBEACHUS B OBITY U TPYA0BOM
NESATEIBHOCTH B IEJISAX COXPAHEHHUS] CBOETO 3JI0POBbSI WU
OKpYXKalolllell MPUPOAHOM Cpelbl; YYUTHIBATH OIACHOCTh
BO3JICMCTBUSI Ha >KHUBBIC OPraHU3MBbI OIPEJCICHHBIX BEIIECTB,
IOHMMAsi CMBICI  TIOKa3aTenas IMPEAeIbHOM  JOMYCTUMOM
KOHIIEHTPALIUH

@opmbl  OpraHu3aluu
yueOHOi
NEeATEIbHOCTH

dopMuUpoBaHHE HOBBIX 3HAHUH UM CHOCOOOB JAESITETHLHOCTU
(mexuust), 0000IIeHNE U cUCTeMaTU3allus UX, IpOBepKa 3HAHUH U
KOHTPOJb TMPUMEHEHHS HX Ha TNPAaKTHKE B CTaHIAPTHBIX
CUTYyalUsX (caMocCTOsITeNIbHAs paboTa).

Pemenue keiic-3aad 1o TeMaM: IMHUIIEBBIC MPOTYKThI, OCHOBEI
paIMOHATILHOTO  TUTAHUS, BAKHEHIINE CTPOUTEIbHBIC |
KOHCTPYKIIMOHHBIC MaTEPHAIIBI, CEJIbCKOXO03SUCTBEHHOE
MPOU3BOJICTBO, KPACKH, CTEKIIO, KepamHKa, MaTepuaibl IS
JNEKTPOHUKH,  HAHOMAaTepHalbl,  TEKCTUJIbHBIE  BOJIOKHA,
WMCTOYHUKU SHEPTUU, OPTaHUYECKIE U MHUHEPAIbHbBIE YIOOPECHHUSI,
JIEKapCTBEHHBIE U KOCMETHYECKHE Mpenaparhl, ObITOBas XUMUS,
MaTepHAJIbI U3 UCKYCCTBEHHBIX M CHHTETUYCCKHX BOJIOKOH.
3ammta: IlpencraBieHue pe3ysbTaTOB PEHIEHUs Keic-3a/lad B
hopme MUHH-TOKIaAa (momryckaercst HCIIOIH30BaHUE
rpadUyecKux U Mpe3eHTAIlMOHHBIX MaTepUaoB)

Tunsl OLICHOYHBIX
MEpOIPHUATUI

Keiic (c yuerom Oyaytieit mpodeccroHaabHON AeSITETbHOCTH)
Bo3MoHBIE TEMBI KEHCOB:

1. [ToTemnnenue KMMaTa U BEICBOOOKICHHUE Ta30BBIX THIPATOB
CO JIHa OKE€aHa.

2. Bynyiue marepuaisl s aBua-, MalinHO- |
MPUOOPOCTPOCHUS.
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3. HoBble MaTepuaibl Ui COTHEYHBIX OaTapei.
4. JIekapcTBa Ha OCHOBE PACTUTEIbHBIX IIPENIAPATOB

Samanus 1A
7. CaMOCTOSITEIILHOTO
BBIIOJIHEHUS

[TpocmoTp BHUIeoNeKIMHN Ha TeMy: Poib xuMuun B obecriedueHuu
9KOJIOTUYECKOM, SHEpreTHYeckod M MUINEBOH Oe3omacHoCTH,
pa3sBUTHUM MEAMLMHBI, CO3JaHMM HOBBIX MaTepHajoB (B
3aBUCUMOCTH OT BUAAa HPOPECCHOHAIBHON JESATEIbHOCTH),
HOBBIX MCTOYHUKOB JHEPruu (aJbTepHATUBHbIE HMCTOYHUKHU
SHEPTUN)

Ta6nuna 2.22. Onopusiii koHCTEKT no Teme 9.1.1 u 9.2.1 «OcHoBbI 1a00paTOpHOI

MPAKTUKU B NPO(PECCHOHATBHBIX JTA00PATOPHUSIX)»

OcHOBBl Ta0OpPaTOpPHOM TPAKTUKH B MPOo(ecCHOHATBHBIX
1abopaToOpUsIX

JlabopaTopHast mocyda M XMMHYECKHE peakTUBbl. OCHOBHBIE
naboparopubeie  omepanuu. JlaboparopHoe 00OpyIOBaHHE.
Texnuka Oe3omacHOCTH M TpaBmia pabOTHl (TIOBEACHUS) B
nabopaTopuu.

BrlnonHeHue TUMOBBIX PAacyeTOB MO TEMAaTUKE HKCIIEPHUMEHTa
(BBIXOA ~ MPOJYKTa peaklMH, Macca HaBeCKH, 00beM
pactBoputeinsi). OOpaOoTka MaHHBIX, aHAU3 M OLEHKa HUX
JIOCTOBEPHOCTH (BBIUMCIIEHHE CPEIHETO 3Ha4YeHHUs
HKCIEPUMEHTAIBHBIX JAHHBIX, MOTrpemHocTH). [IpencraBnenne
pe3yNbTaTOB 3KCHEpUMEHTa B pa3inyHou ¢(opme (Tabmiuia,
rpaduk, OT4ET, JOKIa/I, TPE3CHTALINS)

[IpakTuueckue u 1a00paTOpHbIE 3aHATH

1. Tewma 3anaTHS

2. CopepxaHuie TeMBbI

3. Tur 3auaTus
[Inanupyemslie

4. o0Opa3oBaTenbHbIC
PE3YNIbTATHI

OK 01

I1P6 01. copMUpOBAaHHOCTH MPEACTABIECHUH: O XUMHUYECKOU
COCTaBJIAIOLIEN €CTECTBEHHOHAYYHOM KapTHHBI MHpa, pOJIU
XUMHHM B TO3HAHUM SIBIEHUN NPUPOIBL, B (OPMUPOBAHUU
MBIIUJIEHUSI U KYJbTYpPbl JIMYHOCTH, €€ (PYHKIIMOHAIbHOU
IPaMOTHOCTH, HEOOXOJUMOM JIJIs pellIeHUs MPAaKTUYECKUX 3a7a4
U DKOJIOTUYECKH OOOCHOBAaHHOIO OTHOIIEHHUS K CBOEMY
3J10pPOBBIO U IPUPOJIHOM CpeiE;

I1P6 03. chopMUPOBAaHHOCTh YMEHHIl BBISABISATH XapaKTepHBIE
MIPU3HAKW W B3aUMOCBS3b H3YYEHHBIX IOHATHH, IPUMEHATH
COOTBETCTBYIOIINE MOHATHUS IIPY ONIMCAHUM CTPOEHUS U CBOWCTB
HEOpPraHMYECKHUX U OPraHMYeCKUX BEIIEeCTB M UX MPEBpallleHU;
BBISIBJISITh B3aMMOCBSA3b XMMHUYECKUX 3HAHUN C MOHATUSAMHU U
IIPECTABICHUSMU IPYTUMX €CTECTBEHHOHAYUYHBIX IIPEIMETOB;
ITP6 07. chopMUPOBAaHHOCTh YMEHUHN MPOBOAUTH PACUETHI IO
XUMHUYECKUM (OpMyJIaM U YPABHEHUSM XMMHUYECKHX peaKuil ¢
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HUCIIOJIBb30BaHUEM (1)I/I3I/I‘IGCKI/IX BCJIMYMH, XapaKTCPU3IYIOUIUX
BEIIECTBA C KOJIMYECTBEHHOM CTOPOHBI: MAacchl, 0o0beMa
(HOpMaJIbHbIE ~ yCIIOBUSI) Ta30B, KOJMYECTBA  BEIIECTBA;
HCIIOJIb30BATh CUCTCMHBIC XHUMUWYCCKHUC 3HAHUA Ui MPUHATUA
pelIeHN B KOHKPETHBIX JKU3HEHHBIX CUTYalMsIX, CBA3aHHBIX C
BEIIECTBAMH U UX IPUMEHEHUEM

®opMbl  OpraHu3aluu

3HaKOMCTBO C J1a0OpaTOPHBIM OOOPYIOBaHUEM, TEXHUKOH
0e30macHOCTM W TpaBWiamMu  paboThl  (MOBEICHHs) B
naboparopuu.

BrInoNTHEHUE THIOBBIX PAcUETOB MO TEMATHKE IKCIEPUMEHTA
(BBIXOJ MPOOYKTa peakldd, Macca HaBeCKH, 00BeM

y4eOHOI
pactBoputensi). O6paboTka [aHHBIX, aHalW3 W OIEHKA HUX
JeSTEeTbHOCTH
JIOCTOBEPHOCTH (BBIYHCIICHHE CpEIHETro 3HAYCHUS
IKCIEPUMEHTAJIbHBIX JTAHHBIX, MOTPENIHOCTH). [IpeacraBienue
pe3yJabTaTOB 3KCIIEPUMEHTa B pasiuuHoi (opme (Tabmiuia,
rpaduK, OTYET, TOKJIA, IPE3CHTAIIHS)
1. JTaboparopnas padota «OCHOBBI 1a00OPATOPHOIN IPAKTUKH.
2. TumoBsIe pacyeTsl IO TEMATUKE IKCIIEPUMEHTA.
Tumer OLIEHOYHBIX | 3. 3a/1aun Ha BBIYMCIICEHUE CPETHETO 3HAUYCHHS
MEpPOTPHUSTHHA 9KCHEPUMEHTAIBHBIX JAHHBIX, TOTPEITHOCTH.
4. [IpencraBieHne pe3ynbTaTOB HKCIIEPUMEHTA B Pa3THIHON
¢dopme (Tabnuua, rpaduk, OTYET, TOKIA], IPE3CHTALHS).
3ananus i | Onucanve  HaOMIONAeMbIX — SBIGHUH  MpU  BBIOJHEHHUU
CaMOCTOSITENIEHOTO 1a00paTOPHBIX PAOOT M COCTABICHNE XUMUUECKUX PEAKIINN
BBITOJIHEHUS

Ta6nuna 2.23. OnopHsbiif KOHCTIEKT 10 Teme 9.1.2. « Xumuyeckuit anamus

po0 BOABI»

Tema 3aagaTHs

XUMUYECKUH aHau3 IPOO BOJIBI

ConeprxaHue TeMbl

Knaccudukammst mpod BobI MO BUY M HA3HAYEHUIO, UCXOIS U3
€€ XMMHUYECKOro coctaBa. OpraHoJIeNTHYECKHE CBOMCTBA
(3amax, mpo3pavyHoOCTh, IBETHOCTh, MyTHOCThH) BOJIBI.
KucnotHocTs 1 menodHocTs BoAbl. pH cpeasr u MeTobI ee
onpeneneHus. JKecTKkocTh BOJBI U METOBI €€ OTPE/ICTICHUS.
CyILIHOCTh METOJ1a TUTPOBAHMUS.

Bubl xkecTKOCTH BO/bI (BpeMeHHasi U ocTosiHHas ). KecTkocTh
BOJIbI KaK MPUYKHA BBIMAICHUS 0CAJIKOB WM 00pa30BaHUS
COJICOTIIOKEHUH, IMEIOIINUX MECTO B OBITY U Ha MMPOU3BOJICTBE.
CocraB conei, BEI3BIBAIOIIHNX KECTKOCTh BOJIbI. X MMHUICCKHE
MIPOIIECCHI, YCTPAHSIOIINE )KECTKOCTh BOJIBI. Y paBHCHUS
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XUMUYECKUX PEAKLUHN, WILTIOCTPUPYIOLIUX MIPOLIECCHI,
MIPOUCXOISIINE TIPH YCTPAHESHUH JKECTKOCTH. Y CTpaHEHUE
BpeMeHHOfI KECTKOCTU 6LITOBBIMI/I U XUMHWYCCKUMU
criocobamu. CriocoObl yCTpaHEHUS TTOCTOSTHHOMN )KECTKOCTH.

Tun 3ausatusa

Teoperndeckoe o0ydeHue u 1a0OpaTOpHBIE 3aAHATHS

IInmanupyemsle
o0Opa3oBaTelibHbIE
pE3yJIbTaThI

OK 01; OK 02; OK07

ITP6 01. chopmMupoBaHHOCTH PEACTABICHUN: O XUMUIECKON
COCTaBJISIOLIEHN €CTECTBEHHOHAYYHON KapTHUHBI MUPA, POJIH
XUMUH B IO3HAHUU SIBJICHUM IPUPOABI, B (POPMUPOBAHUU
MBILUICHUS U KyJIbTYPbI JINYHOCTH, €€ (PyHKIIMOHAIbHOMI
IPaMOTHOCTH, HEOOXOIUMOM JIJIsl pEIICHUS TPAKTUIECKHIX
3a]1a4 U HKOJIOTMYECKH 00OCHOBAHHOTO OTHOIIIEHUS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM cperie;

ITP6 03. chopMHpOBAaHHOCTH YMEHUMN BBISBIATH XapaKTEPHbIE
IPU3HAKU U B3aUMOCBS3b U3YUEHHBIX TOHATHH, IPUMEHSITh
COOTBETCTBYIOIINE NOHSTHS IIPH ONTUCAHUU CTPOEHUS U
CBOICTB HEOPraHUYECKUX U OPIraHUYECKUX BELLECTB U UX
MIPEBPAICHHI; BBISBISATH B3aUMOCBSI3b XUMHUYECKHX 3HAHUH C
MOHATUSIMH U TIPEJICTABICHUSIMH JPYTHX €CTECTBEHHOHAYYHBIX
MPEIMETOB;

ITP6 09. cpopMHUPOBaHHOCTh YMEHMSI aHAJIU3UPOBATh
XUMHUUYECKYIO HH(OPMAIINIO, ITOJIy4aeMyI0 U3 Pa3HbIX
HMCTOYHHUKOB (Cpe/IcTB MaccoBoi nHpopmaruu, cetb uTepaer
" JIpyTHe);

I1P6 10. chopmupoBaHHOCTH YMEHUH COONIOAATH TpaBHUIIa
HKOJIOTHYECKH 11eJIeCO00Pa3HOTo MOBEIEHUS B OBITY U
TPYZAOBOH JESITEIBHOCTH B LIENSIX COXPAHEHUS CBOETO 370POBbs
Y OKpY>KaOIllel IPUPOIHON CPENIbI; YUUTHIBATH ONTACHOCTD
BO3/ICICTBUS HA JKUBBIE OPraHU3MBbI OIIPE/ICTICHHBIX BELLECTB,
MMOHUMAsI CMBICIT TOKA3aTeIIs MPEIeTbHON T0MYCTUMOMN
KOHIEHTpaluu

®opMbl OpraHu3anN
yueOHOoI
JeSTEIbHOCTH

1. Tect «CBoO¥iCTBa U COCTAB BOJIBI».

2. 3amanne « XMMHAYECKHUI COCTAB BOJBI, TUII BOABI U CIIOCOOKI €€
MPUMEHEHHUS» (C UCTIOIB30BAaHUEM HOPMATUBHBIX JOKYMEHTOB).
3. TlpakTHUKO-OpUEHTUPOBAHHBIE TEOPETUUYECKUE 3aJaHUsi Ha
COCTaB BOJIBI M CITOCOOBI BBIPXKEHUS KOHIICHTPAIIUH U TIepecyeT
KOHIIEHTpalui (c HCII0Ib30BaHUECM HOPMAaTHBHBIX
JIOKYMEHTOB).

4. JJaboparopHas paboTa Ha BBIOOD:

— OuucTka BOJBI OT 3arpsI3HEHU;

— Onpenenenne pH Boabl U €€ KUCIIOTHOCTH;

— Ompenienenue JKeCTKOCTH BOBI M CIIOCOOBI €€ YCTpaHeHHUS.
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Tunbel OLIEHOYHBIX
MEpOINPUATHI

3amaHue s CaMOCTOSITEIbHON paOoTHI.

Saganusa i
CaMOCTOSITENLHOIO
BBIMTOJTHEHUS

3amanue « XMMAYECKUI COCTaB BOJBI, THII BOJBI M CIIOCOOEI €€
MIPUMEHEHUs» (C UCTIOJIb30BAaHMEM HOPMATUBHBIX JOKYMEHTOB).

Tabmuma 2.24. OnopHblil KOHCTEKT 1Mo TeMe 9.1.3. «XuMuueckuit KOHTPOJIb

KadqeCTBa NPOAYKTOB ITUTAHUA»

Tema 3angaTHs

XUMHAYEeCKUM KOHTPOJIb Ka4€CTBa MPOAYKTOB IIMTAaHUA

ConeprxkaHue TeMbl

KadecTBeHHBIN XUMHUECKUH COCTAaB IPOAYKTOB MUTAHHUS.
Bemectsa, panscuduuupyronme npoayKTsl TUTAHUS, U
BELIECTBA, 3arpsi3HAOIIME NPOAYKTHI uTanus. Onpenenenue
3arpsI3HAIOLIUMX XMMUUECKHUX BEIIECTB B IPOJYKTaX NUTaHMS,
OIIpEICIICHUE BELECTB, HE 3asBJICHHBIX B COCTABE IPOJYKTOB
MUTaHUS.

Twum 3ansaTusa

TeopeTqucxoe O6yquI/Ie, IMPAKTUYCCKUC U Ha60paTOpHHC
3aHATHA

[Inanupyemslie
o0Opa3oBaTenbHbIC
pe3yJIbTaTHI

OK 01; OK 02; OK07

ITP6 01. chopmMupoBaHHOCTH MPEACTABICHUN: O XUMHUECKOM
COCTaBJISONIEH €CTeCTBEHHOHAYYHON KapTHHBI MUPA, POJIH
XMMUU B IO3HAHWUM SIBJICHUN MPUPO/IbI, B GOPMUPOBAHUN
MBILIEHUS U KYJIBTYPBI JINYHOCTH, €€ (PyHKIIMOHAIBbHOM
IpaMOTHOCTH, HEOOXOAUMOM IS peIIeHUs MPAKTHYECKUX
3aj7]a4u ¥ 9KOJIOTHYECKH 000CHOBAHHOTO OTHOIIEHUS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM cpenie;

ITP6 03. chopmMHpOBaHHOCTH YMEHUN BBISBIATH XapaKTEPHbIE
NIPU3HAKH U B3aUMOCBSI3b U3YUYEHHBIX TOHATUH, TPUMEHSThH
COOTBETCTBYIOIINE MOHSITUS IPU ONTUCAHUU CTPOEHUS U
CBOICTB HEOPraHUYECKNX U OPTaHUYECKUX BEIECTB U UX
MPEBPAILCHHI; BBISBIIATh B3AUMOCBSA3b XMMUYECKUX 3HAHUH C
MOHATUSAMH U TPEACTABICHUSAMH JIPYTHX €CTECTBEHHOHAYUHBIX
IIPEIMETOB;

ITP6 09. cpopMHUPOBaHHOCTH YMEHHSI aHAIM3UPOBATh
XUMHUYECKYIO HH(OpMaIINIO, OJIy4aeMyto U3 pa3HbIX
MCTOYHUKOB (CpeAcTB MaccoBoi nH(popmanuu, cetb HTepHeT
" JIpyTHe);

ITP6 10. chopmMupoBaHHOCTH YMEHUN COOJIIOIATH MMPaBHUIIA
HKOJIOTHYECKH 11eJIECO00Pa3HOro MOBEACHUS B ObITY U
TPYZOBOH AESITEIBHOCTH B LENSAX COXPAHEHUS CBOETO 310POBbs
U OKPY’KaIOILEeH PUPOIHOM CPElbl; YUUTHIBATh OIIACHOCTD

BO3I[€I>'ICTBI/I$I Ha JXUBBIC OPpraHU3MBbI OMPCACIICHHBIX BCIICCTB,
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MOHUMAs1 CMBICJI TTOKA3aTelIs MPEAEIbHOM IOy CTUMOMN
KOHLEHTPALHHU

dopMBbI OpraHU3aIUH
y4ueOHOH
JESTEIIbHOCTH

1. Tecr «Opranudyeckue U HEOPraHUYECKHE BELIECTBA,
BXOJISIILIME B COCTAB IPOJYKTOB TUTAHUS».

2. IlpakTUKO-OpUEHTHPOBAHHBIE 3aJaHUS IO KyJUHApHOU
TEeMaTUKe.

3. JlabopaTopHas pabota (Ha BEIOOD):

— OOHapy’keHle HUTPATOB B IPOAYKTaX MUTAHUS;

— HccnenoBanue nmpoayKTOB NMUTAaHUS HA HaJIU4YUE YIJIEBOJOB
(Myka, TBOpOI, MOJOKO, HOrypT) Ha HajluW4HMe YIJIEBOJOB
(kpaxmail, TJIF0K03a, caxapo3a)

Tume! OIEHOYHBIX
MEPOIPUATHN

3amanue I CaMOCTOSATEIILHON PabOThI

3agaHus s
CaMOCTOSITENLHOIO

BBIITIOJIHCHU A

Onucanue HaOMIOAAEMbIX SBICHUH MPHU BHIMOJIHEHUN
1abopaTOPHBIX PabOT M COCTABIICHUE XUMUUYECKUX PEAKITUI

Ta6muma 2.25. OnopHbIi KOHCIIEKT 110 TeMme 9.1.4. « XumMudeckuil aHaau3 npoo

ITIOYBLD»

Tema 3angaTHSA

XUMUYECKUH aHalu3 Mpo0 MOYBBI

ConeprxaHue TeMbl

Knaccudukanus modus 1Mo BUy ¥ Ha3HAYCHUIO, HCXOJIS U3
XUMHYECKOTo cocraBa. Mnentudukanws mpoOkI MOYBHI 110 e
XUMHYECKOMY COCTaBY, OMHMCAaHNE BO3MOKHOCTEH ee
npuMeHeHus. TpeOoBaHMsI K Ka4eCTBY MOYBBI PA3TMUYHOTO
HaszHauyeHus. OnucaHue 0ocCOOEHHOCTEH HCIIOIb30BaHUS II0UYB
B 3aBHCHMOCTH OT THIIOB, CIOCOOBI YIYUIIeHUs KauecTBa
MOYB B 3aBUCUMOCTH OT Ha3sHaueHus. O0nactu
WCIIOJIb30BAHUS OPTaHUYECKHUX YIOOPCHHI B 3aBUCIMOCTH
OT KaueCTBEHHOTO cocTaBa. OnMucaHue OPraHunIeCKuX
yA0OpEeHUH U X IPUMEHEHUE B 3aBUCUMOCTH OT COCTaBa
TIOYBHI ¥ €€ Pa3HOBUIHOCTH.

Twun 3ansaTusa

Teopernueckoe oOyueHue, MpaKTUYECKHE U 1TAOOpaTOPHBIE
3aHATHUSA

[Inanupyemslie
o0Opa3oBaTenbHbIC
pe3yJIbTaThI

OK 01; OK 02; OK07

ITP6 01. copmupoBaHHOCTH MPEACTABICHUN: O XUMHYECKOM
COCTaBJISIONICH €CTeCTBEHHOHAYYHON KapTHHBI MHPA, POJIA
XUMHH B TIO3HAHUU SBJICHUI TPUPOJIBI, B POPMUPOBAHUU
MBIIJICHHS U KYJIbTYPBI JIMYHOCTH, €€ (PYHKIIMOHAILHON
TPaMOTHOCTH, HEOOXOUMOM JIJIsl pelICHHsI MPAKTUIECKUX
3a/1a4 ¥ SKOJIOTHYECKA 000CHOBAHHOTO OTHOIIICHUS K
CBOEMY 3JIOPOBBIO M TPUPOHOMN CpeJie;
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ITP6 03. chopMupOBaHHOCTH YMEHHIA BBISBIISTH
XapaKTepHbIC IPU3HAKU M B3aUMOCBSI3b N3YUCHHBIX
MOHATHIA, TPUMEHSTH COOTBETCTBYIOIINE TOHITHS ITPU
OIMHMCAHUU CTPOCHHS U CBOMCTB HEOPTaHUYECKUX U
OpPraHUYECKUX BEUIECTB U MX MPEBPALICHUN; BBISIBISTH
B3aMMOCBSI3b XUMHUYECKUX 3HAHUH C TIOHATHSIMH U
MPEJCTaBICHUSMU JPYTHX €CTECTBEHHOHAYYHBIX
MPEIMETOB;

ITP6 09. chopMupoBaHHOCTH YMEHHUS aHATH3UPOBATH
XUMHYECKYI0 HH()OPMAILINIO, TTOTy9aeMy0 U3 Pa3HBIX
HMCTOYHUKOB (CPEACTB MacCOBOM MH(OpMALIHH, CETh
WuTepuer u npyrue);

I1P6 10. chopmupoBaHHOCTH YMEHUN COOTIOAATH MTPaBUIIa
IKOJIOTUYECKH 11eJIeCO00Pa3HOTo MOBEACHUS B OBITY H
TPYZOBOM JCATEIBHOCTHU B IIEISAX COXPAHCHHS CBOCTO
3II0POBbsSI U OKPY>KAIOIIeH IPUPOIHOMN CPE/IbI; YUUTHIBATH
OTAaCHOCTh BO3JICHCTBUS HA XKUBBIC OPraHU3MbI
OTIpE/ICIICHHBIX BEIICCTB, TOHUMAs CMBICIT TIOKa3aTeJIs
MpeIEIbHON TONYCTUMONW KOHUEHTPALIMU

Dopmsbl OpraHu3aluu
y4eOHOIl e TeTbHOCTH

®opMuUpOBaHUE HOBBIX 3HAHUN U CLIOCOOOB JESITEILHOCTH

TuIbI OLIEHOYHBIX
MEPONPUATHIA

Pemenue Tecta mo TeMe « XMMHYECKUHU COCTaB
HEOPTaHMYECKUX M OPTaHUYECKHUX yI0OpEHHI.
[IpakTudeckue 3a1aHus A1 CAMOCTOSITENIbHOM paOOTHI.

3agaHus I
CaMOCTOSITEILHOTO
BBITIOJTHCHU A

IIpakTyeckoe 3ananue Ha TeMy «B3anMocBs3b cocTaBa
MIOYBBI, TUII ITOYBHI U €€ Ha3HaueHUs». O0IacTH Ha3HAUEHUS
(mpuMeHeHus) MOYBBI, UCXO/IS U3 KaU€CTBEHHOTO U
KOJIMYECTBEHHOI'0 COCTABaA.

Tabnuna 2.26. OnopHsIil koHCTEKT 1o Teme 9.1.5. «MccnenoBanue 00HEKTOB

ouochepn»

Tema 3anaTus

UccnenoBanmne 06bekTOB O1oChepsl

ConepxaHue TeMbI

YueOHo-uccIe10BaTeIbCKHI IPOSKT B 001aCTH
uccnenoBaHus 00beKkToB 6nocepsl. O630p TeM yueOHO-
HCCIIeIOBATEIBCKUX MPOSKTOB. AJITOPUTM BBITIOIHEHHUS
npoekTa. Onpenenenne mpooJieMbl UcciieToBaHusI. MeTo b1
MOMCKA, aHaJIn3a U 00paboTKN UHPOPMAIIMH O MPOEKTE B
PA3IMYIHBIX UCTOYHUKAX

Turm 3adsaTus

Teopernueckoe oOyueHue, NpakTUYECKHe U TabOpaTOpHbIE
3aHATUA
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[Inanupyemslie
o0pa3oBaTesbHbIe
pe3yJIbTaThI

OK 01; OK 02; OK 04; OK07

ITP6 01. chopMupoBaHHOCTH IPEICTABICHUNA: O XUMUIECKOU
COCTABIISIIOLIECH €CTECTBEHHOHAYYHON KapTUHBI MUPA, POJIH
XMMUU B TIO3HAHHUH SIBJICHUN TIPUPOJIBI, B (POPMHUPOBAHUN
MBILUIEHUS U KyJIBTYpbl JINYHOCTH, €€ (PYHKIIMOHAIbHON
I'PaMOTHOCTH, HEOOXOAUMOM Ui PELICHUs IPAKTUYECKUX
3aJa4 ¥ SKOJIOTHYeCKH 000CHOBAaHHOI'O OTHOLIEHUS K CBOEMY
3JI0pOBbIO U IPUPOAHOIL cpene;

I1P6 03. copMHUPOBaHHOCTH YMEHHI BBISBIISATH XapaKTEPHbIC
MPU3HAKH U B3aUMOCBSI3b U3YUYEHHBIX TOHATUH, TPUMEHSTh
COOTBETCTBYIOIIUE MMOHITHS IIPU OMMCAHUU CTPOCHUS U
CBOWCTB HEOPTaHUYECKHUX M OPTaHUYECKHUX BEIIECTB U UX
IIPEBpAILEHHI; BBISABIATH B3aUMOCBA3b XUMUUECKUX 3HAHUH C
MOHATUSAMH U IPEACTABICHUAMH JIPYTUX
€CTECTBEHHOHAYYHbIX IIPEJAMETOB;

I1P6 09. cpopMHUPOBaHHOCTH YMEHUS aHAIU3UPOBATh
XMUMHYECKYI0 HH(POPMALINIO, TIOTYYaeMyI0 U3 pa3HbIX
HCTOYHHKOB (CPEICTB MacCOBOM MH(OPMAIINH, CETh
WuTepuer u npyrue);

I1P6 10. chopMupoBaHHOCTH YMEHUH COOIIOATH PaBUIIa
HKOJIOTHYECKH 11eTIeCO00Pa3HOTO MOBEICHUS B OBITY U
TPY/AOBOM AEATENBHOCTHU B LIETISIX COXPAHEHUS CBOETO
3JI0pOBbsI U OKpY’KaroIlel IPUPOAHOM Cpe/ibl; yUUTHIBATh
OIaCHOCTh BO3/ICHCTBUS Ha KUBBIE OPraHU3MbI
OTIpeJIeJIEHHBIX BELIECTB, TOHUMAsl CMBICII [TOKa3aTes
MpeIeTbHON TIOMYCTUMOW KOHIEHTPALIMKU

®opMmsbl OpraHu3alnuu
y4eOHOU JeATeTbHOCTH

®opMupoBaHUE HOBBIX 3HAHUN U CLIOCOOOB JESATENILHOCTH

THIIBI OLIEHOYHBIX
MEPONPHUITHI

Y4eOHo-KccIe10BaTeNbCKHII MPOEKT B 00IaCTH
UcclieIoBaHus 00BEKTOB OHOC(hEpBI.

Bo3moxHBIE TEMBI TPOEKTOB:

1. UccnenoBanue cocTaBa MHHEPAIBHON BOJIBI U
PEKOMEH/IAINH TI0 €€ UCTIOIh30BaHUIO.

2. UccnenoBanue pa3pymiaromero AeHCTBUS TPUPOTHOMN
BOJIBI HA CTPOUTEIBHBIC MaTSPHAITBI.

3. CocraBiieHHE MPOEKTA IBETHUKA/Oropo/ia/cana B
3aBHCHMOCTH OT COCTaBa MPOaHATU3UPOBAHHBIX TIOYB.

4. CocraBieHne cOalaHCHPOBAHHOTO MEHIO Ha JIEHb
(Hemenro) B 3aBUCUMOCTH OT COJIEPIKaHUS XUMHUECKUX MAKPO
Y MUKPODJIEMEHTOB B TPOAYKTAX MUTAHHUS.

5. UccnenoBaHue kauecTBa MUTHEBOI BOJEL.

6. UccnenoBanue mpoO BOAOIPOBOAHOM BOJIBI HA MIPEAMET
YCTPAaHEHUS )KECTKOCTH.
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7. YcTpaHEeHHE )KECTKOCTH BOJIBI B CEJIBCKOXO03MCTBEHHOMN
JESITEIbHOCTH.
3ananus s [ToaroroBka pe3yJIbTaToB BBITIOJTHEHUS y4eOHo-
CaMOCTOSITEIILHOTO HCCIIEIOBATENIbCKUX IMPOEKTOB (IOJArOTOBKAa TE3UCOB U
BBITIOJTHEHUS TIpe3eHTAIIIH )

Tabnuna 2.27. OnopHsbIid KOHCHEKT 1o TeMme 9.2.2. « XumMudeckuil aHaaus npoo
TEXHUYECKON BOIBD)

XUMHYECKUH aHaTU3 P00 TEXHUIECKON BOIBI
Tema 3anaTusa

Haznauenue texHuueckoi Bojbl. TpeOoBaHUS K TEXHUYECKOM

BOJI€ TI0 TPYIIIIaM MOTPEOICHHUS.

KaugecTBO TEXHMYECKOM BOJIBI PA3HBIX BUIOB. XUMHUYECKHUI

aHAJIU3 W POU3BOJICTBEHHBI KOHTPOJIb COCTaBa TEXHUICCKOU

BO/bI. CyIIHOCTh METO/1a TUTPOBAHUSI.

ConeprkaHue TeMbl .
AHaIN3 TEXHUYECKOUW BOJBI HA )KECTKOCTh M IPYTHE

nokasarenu. KuCIOTHOCTD U 1IeNOYHOCTh BOIbl. Onpenenenne

o0mel 1 CBOOOTHOM IMIETOYHOCTH (KHCIOTHOCTH) METOJIOM

tuTpoBaHud. pH cpenbl u MeTo bl ee onpezaeneHus. JKecTkocTb

BOABI 1 METOJbI €€ OIPCACIICHH.

Tun 3ansaTHA Teopernueckoe oOydeHue U 1a00paTOPHbIE 3aHATHS

OK 01; OK 02; OK07

ITP6 01. cpopMHUPOBAHHOCTH MPEJICTABICHUI: O XUMUYECKON
COCTABJIAIOLIEH €CTECTBEHHOHAYYHOU KapTUHBI MUPa, POJIX
XUMUH B IO3HAHUU SBJICHUM NPUPOABI, B pOPMUPOBAHUU
MBIIUIEHUS] U KyJIbTYpPbl JINYHOCTH, €€ (PYHKIIMOHAIbHOMN
rPaMOTHOCTH, HEOOXOAUMOM JIJIsl pEeLICeHUs MPAKTUYECKUX
3a7ja4 ¥ SKOJIOTHYECKH 00OCHOBAHHOT'O OTHOIIEHUS K CBOEMY
3JI0POBBIO U IPUPOJIHOM CpeiE;

[Tnanupyemblie ITP6 03. copMHUPOBaHHOCTh YMEHHI BBISIBIISATh XapaKTE€PHbIE
o0Opa3oBaTesbHbIE MPU3HAKY U B3aUMOCBS3b U3YUYEHHBIX MOHATUH, TPUMEHSTh
pE3yJIbTaThI COOTBETCTBYIOIINE NOHSTHS ITPH ONTUCAHUH CTPOEHUS U

CBOICTB HEOPraHUYECKUX U OPraHUYECKUX BELIECTB U UX
MIPEBPAICHH; BBISBIISATH B3aUMOCBSI3b XUMHUUYECKUX 3HAaHUH C
MOHSTUSIMU U TIPEJICTABICHUSIMH JPYTHX €CTECTBEHHOHAYYHBIX
MIPEAMETOB;

ITP6 09. chopmMupoBaHHOCTH YMEHHUS aHATM3UPOBATH
XMUMUYECKYI0 HHPOPMALIMIO, MTOIy4aeMYI0 U3 Pa3HbIX
HCTOYHHUKOB (CpelcTB MaccoBoi nHpopmaruu, cetb HTepHeT
Y JIpyrue);
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ITP6 10. chopMHUpOBaHHOCTH YMEHUI COONIOAATH MTPaBHIIA
IKOJIOTHYECKH IEIeCO00Pa3HOr0 MOBEACHUS B OBITY U
TPYAOBOM AEATEIBHOCTH B LEISAX COXPAHEHUSI CBOETO 310POBbSI
Y OKPYXKaKLIEH TPUPOJIHON CPEJIbl; YUUTHIBATH OMTACHOCTh
BO3JICUCTBUS Ha )KMBBIE OPTaHU3MBbI OIPECIICHHBIX BEIIECTB,
MIOHUMAsl CMBICJI TTOKa3aTeNs IPeleIbHON JOIyCTUMOM
KOHILICHTPalUU

DopmMbl OpraHu3anuu
yueOHo
JIeATEIIbHOCTH

®opmMupoBaHUE HOBBIX 3HAHUI U CLIOCOOOB JIEATEIHLHOCTH

TuIbl OLIEHOYHBIX
MEPOIPUATHI

1. 3agaun Ha onpeeNieHue METaIOB, HEOPTaHUUECKHUX
AHWOHOB ¥ OPTaHUYECKUX BEIICCTB B TEXHUYECKOH BOJIC
pPa3HOTr0 Ha3HAYCHHMS.

2. IIpakTHKO-OpHUEHTHPOBAHHBIC TCOPETHYCCKHUE 3a]JaHUs Ha
COCTaB BOJIBI M CITOCOOBI BBIPAYKEHUS KOHIICHTPALIUM, U
nepecyeT KOHICHTPAIHiA (C HCITOJIb30BAaHHEM HOPMATUBHBIX
JIOKYMEHTOB).

3. 3aganne «XUMHYECKUH COCTAB TSXHUYECKOM BOJIEI, THII
BOJIBI M CITIOCOOBI €€ TIPUMEHEHUsD» (C UCTIOIb30BAHUEM
HOPMATUBHBIX JOKYMEHTOB).

4. JJaboparopnas paboTa (Ha BEIOOD):

— Onpenenenre XJIOpUI0B METOJIOM TUTPOBAHHUS B
TEXHUYECKOM BOJIE;

— Omnpenenenre KeCTKOCTH TEXHUYECKOW BOABI METOJIOM
TUTPOBAHHUS

SagaHus I
CaMOCTOSITEILHOTO
BBIMTOJTHEHUS

3ananue «XUMHUYECKUI COCTaB BOJIbI, TUIT BOJBI U CIIOCOOKI €€
MPUMEHEHHUS» (C UCIOJIb30BAaHUEM HOPMATUBHBIX JOKYMEHTOB).

Tabnuna 2.28. OnopHbIil KOHCTIEKT 10 TeMe 9.2.3. « XUMHYECKHI KOHTPOJIb

Ka4yeCTBa BO3ayXa»

Tema 3anaTus

XUMHUYECKU KOHTPOJIb KAYECTBA BO3/1yXa

ConepxaHue TeMbI

XuMu4ecKuit coctaB aTMOCHEPHOTO BO3AyXa, BO3ayXa paboyeit
30HBL. BpenHble BellecTBa W NPUMECH B BO3AYXE KUIIBIX
MOMeIleHnl, B Bo3Ayxe paboueil 30HBL. HopmaTuBHBIE
JIOKYMEHTHI. ITocaencTBus BO3JICUCTBUA BBICOKOU
KOHIIEHTpPAllUH YIJIEKUCIOrO0 Ta3a Ha OpraHu3M 4YeJOBeKa.
MeponpusaTus o0 CHUKEHHUIO YPOBHS 3arpsI3HEHHOCTH BO3yXa
HCCIIElyEMON KOMHATHI.

Tum 3adsaTus

Teoperuueckoe oOydeHue, MPAKTUYECKHE U TAOOpaTOPHBIE
3aHATUA
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[Inanupyemslie
o0pa3oBaTesbHbIe
pe3yJIbTaThI

OK 01; OK 02; OK07

ITP6 01. chopmMupoBaHHOCTH PECTABICHUN: O XUMUIECKON
COCTaBJIAIOLIEHN €CTECTBEHHOHAYYHON KapTHUHBI MUPA, POJIH
XMMUU B TIO3HAHWUH SIBJICHUN TIPUPO/IBI, B GOPMUPOBAHUN
MBILIEHHS U KYJIBTYPBbI JINYHOCTH, €€ (PyHKIIMOHAIbHON
IpaMOTHOCTH, HEOOXOAUMOM JJIs pelIeHUs IPAaKTUIECKUX
3aJja4u ¥ SKOJIOTHYECKH 00OCHOBAHHOT'O OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOJIHON CpEnE;

ITP6 03. cpopMHUPOBaHHOCTH YMEHHIA BBISIBIISATH XapaKTEPHbIE
IIPU3HAKU U B3aUMOCBSI3b U3YUEHHBIX TOHATHI, IPUMEHATD
COOTBETCTBYIOIINE NOHSTHS IIPH ONIUCAHUU CTPOEHUS U
CBOICTB HEOPraHUYECKUX U OPraHUYECKUX BEILECTB U UX
IIPEBPALCHN; BBISBIATH B3aUMOCBS3b XUMUYECKUX 3HaHUH C
HOHATHAMM U IIPEJCTaBICHUAMU JPYTUX €CTECTBEHHOHAYYHBIX
IIPEIMETOB;

ITP6 09. cpopMHUPOBaHHOCTH YMEHMSI aHAJIU3UPOBATh
XUMUYECKYI0 HHPOPMALIUIO, ITOJIy4aeMyI0 U3 Pa3HbIX
HUCTOYHUKOB (CpeACTB MacCcoOBOM nH(MOpManuu, cetb IHTEpHET
¥ Ipyrue);

I1P6 10. cdopmupoBaHHOCTh yMEHUH COOIIOAATH MpaBUia
HKOJIOTHYECKH 1€JIeCO00pa3HOT0 MOBEICHUS B OBITY U TPYAOBOM
JEATEIIBHOCTH B LENAX COXPaHEHUs CBOEro 3J0pPOBbs U
OKpYXXarolle NpPUPOJHOM Cpelpl; YUYUTBHIBATH OINACHOCTH
BO3/JCICTBUS HA JKUBBIE OpPraHU3MBbl OIPEJEICHHBIX BELIECTB,
IIOHMMAasi CMBICI  TIOKa3aTels MPEEbHOM  JIOIYyCTUMOM
KOHIEHTpaluu

@opMBI  OpraHu3aluu
y4eOHOU JeATeTbHOCTH

®opMHUpoBaHUE HOBBIX 3HAHUN U CIOCOOOB AESATEIbHOCTU

THunbeI OLIEHOYHEBIX
MEpONPHUITHI

Perienne TeCTOBBIX 3aJaHUM A/ CAaMOCTOSATEIbHOM pa6OTBI

Samadgud g
CaMOCTOSITEIILHOTO
BBIITOJIHCHU A

Tect mo Teme «XUMHYECKUN COCTaB aTMOC(HEPHOTO BO3IyXa U
BO3JIyXa pabouei 30HbI»

Ta6muma 2.29. OnopHbIi KOHCTIEKT 110 TeMme 9.2.4. « XuMUYECKHi aHaIu3 Mpoo

MAaTEPUAIIOB CTPOUTEIIBHO-PECTABPAMOHHON IESTEIBHOCTH U JU3ANHA

Tema 3aagaTHs

XUMHYECKUH aHAIN3 TPOO MaTEPHAIOB CTPOUTEIIBHO-
pecTaBpallMOHHON JIEITEIIbHOCTH U Ju3aiiHa

ConeprxaHue TeMbl

Knaccudukamnms matepuanos, HCIIOJIb3yEMbIX B
CTPOUTENBHO-PECTABPALIMOHHON IESITEIBHOCTH 10 COCTABY,
MX Ha3HAYEHUE U NPUMEHEHHE. XUMHUUYECKUN aHAJIU3

MaTepuaioB CTPOUTEIbHO-PECTABPALIUOHHON IEATEIILHOCTU U
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nu3anHa. XMMUYECKUN COCTaB MUTMEHTOB, KPACUTENEMH,
BSDKYIIMX CMeCei, 0COOEHHOCTH MX CBOWCTB U IPUMEHEHHUS B
npodeccuoHaBLHOM e TeIbHOCTH. BetecTna,
HCII0JIb3YEMBbIE B KAYECTBE MIUTMEHTOB U CBA3YIOIINX
MarepuanoB. Mcropuueckas cripaBka. CoBpeMEHHBIE
Marepuabl.

Tun 3ausaTusa

Teopernueckoe 0OyuyeHue, MpakTHUECKUE U J1TaOOpaTOpHBIE
3aHATUA

IInmanupyemsble
o0Opa3oBaTenbHbIE
pe3ynbTaThl

OK 01; OK 02; OK 04; OK07

ITP6 01. chopmMupoBaHHOCTH MPEACTABICHUN: O XUMHYECKOM
COCTaBJISIONICH €CTeCTBEHHOHAYYHON KapTHUHbBI MHUPA, POJIU
XUMHH B IO3HAHUU SIBJICHUM IPUPOJIBI, B POPMUPOBAHUU
MBIIUJICHHS U KYJIbTYPBI IMYHOCTH, €€ (PYHKIIMOHAIBHOMN
IPaMOTHOCTH, HEOOXOAUMOM ISl PEUICHUS IPAKTUIECKUX
3a/1a4 U SKOJIOTMYECKU 00OCHOBAHHOI'O OTHOIIEHUS K CBOEMY
3/10pOBBIO U IPUPOJIHOM cpelie;

I1P6 03. copMHUPOBAHHOCTH YMEHHIA BBISIBIISITH XapaKTEPHBIC
MPU3HAKU U B3aUMOCBSI3b U3YUEHHBIX MOHSATHH, IPUMEHSITh
COOTBETCTBYIOIIME OHATHUS MIPH ONMUCAHUU CTPOCHUS U
CBOMCTB HEOPTraHMYECKUX U OPTaHUYECKUX BEIIECTB U UX
MIPEBPALICHUI; BBISABIATH B3aUMOCBSA3b XUMUYECKUX 3HAHUN
C TIOHATHUSIMHU U TIPEICTABIICHUSIMU APYTHX
€CTECTBEHHOHAYUYHBIX IIPEMETOB;

ITP6 09. chopmMupoBaHHOCTH YMEHHMS aHATU3UPOBATH
XUMHUYECKYIO HH(OPMALINIO, TOJTy4aeMyI0 U3 Pa3HbIX
HCTOYHUKOB (CpeACTB MaccOBOM MH(OpMaLIUU, CETh
WnuTepHer u apyrue);

ITP6 10. chopmupoBaHHOCTH YMEHUM COOTIOAATH MTPaBUIIa
HKOJIOTHYECKH 11e7IeCO00Pa3HOro MOBEACHUS B OBITY U
TPYZAOBOM AESATEIBHOCTHU B LIEJIAX COXPAHEHUS CBOETO
3I0POBBS M OKPY’KAIOIIEH MPUPOJHOM CPE/Ibl; YUUTHIBATh
OIACHOCTb BO3/IEUCTBHUS HA JKUBbIE OPTaHU3MBbI
OTpe/IeNIEHHBIX BEIIECTB, TOHUMAsl CMBICIT TIOKa3aTes
MPEAEIIBHON JOMYCTUMON KOHLIEHTpaluy

DopMel OpraHu3aIu

y4eOHOM NesTeNbHOCTH

cDOpMI/IpOBaHI/IC HOBBIX 3HAHUU U CIIOCOOOB JCATCIIbHOCTH

TuIbl OLIEHOYHBIX
MEpPOINPUATHNA

33.IIaHI/IC JIJISL CAaMOCTOSTEIbLHOM pa6OTBI

Saganus Ui
CaMOCTOSITEILHOTO
BBITIOJTHCHU S

NupuBunyaneHble  3amganHud. Hampumep,  cocraBiieHue

Ta6J'II/II_[BI COOTBCTCTBUA LIBETA - TIUTMCHTY
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Ta6muna 2.30. OnopHsIif KoHCTIEKT 1o Teme 9.2.5. «MccnenoBanue oObEKTOB

TexXHOChepbD»

Tema 3angaTHS

HccnenoBanue 00bEKTOB TEXHOCHEPDI

ConeprxkaHue TeMbl

V4eOHO-UCCIIeA0BATEILCKHUI TPOCKT B 00JIACTH
uccieoBaHus 00beKToB TexHochepsl. O030p TeM yueOHO-
UCCIIEIOBATEIBCKUX IIPOSKTOB. AJITOPUTM BBITOJIHEHHUS
npoekTa. Onpenenenne mpoosieMbl Ucciie1oBaHus. MeTo b1
MOMCKA, aHaJIM3a U 00padOTKKU MHPOPMALIUHU O TIPOEKTE B
PA3JINIHBIX UCTOYHUKAX

Twum 3ansTusa

TGOPCTI/I‘ICCKOG 06yquI/Ie, MMPAKTUYCCKUC U Ha60paTOpHLIC
3aHATUA

IInanupyemble
o0Opa3oBaTenbHbIC
pE3yJIbTaTHhI

OK 01; OK 02; OK 04; OK07

ITP6 01. chopmMupoBaHHOCTH IPEICTABICHUINA: O XUMUIECKOU
COCTaBJISIOLIEH €CTeCTBEHHOHAYYHOM KapTUHbBI MUpPA, POJIU
XMMHUU B TIO3HAHUM SIBJICHUN TPUPOABI, B (GOPMUPOBAHUU
MBILUIEHUS U KyJIBTYpbl JINYHOCTH, €€ (PYHKIIMOHAIbHON
IPaMOTHOCTH, HEOOXOAUMOM ISl PeLIeHUs IPAKTUYECKUX
3aJa4 ¥ 9KOJIOTHYeCKH 000CHOBAaHHOI'O OTHOLICHUS K CBOEMY
3/10pOBBIO U IPUPOJIHOM cperie;

I1P6 03. cpopmMrpOBaHHOCTH YMEHUM BBISBISATH XapaKTEPHBIE
MIPU3HAKU U B3aUMOCBS3b U3YUEHHBIX TOHATHH, IPUMEHSTh
COOTBETCTBYIOIIIME OHATHS ITPU ONUCAHUU CTPOEHUS U
CBOMCTB HEOPraHMYECKUX U OPTaHUYECKUX BEIIECTB U UX
MIPEBpAILEHHI; BBISBIATH B3aUMOCBSA3b XUMUUECKUX 3HAHUN
C TMOHATHUAMU U TIPEJICTABICHUSIMU APYTUX
€CTECTBEHHOHAYUYHBIX IIPEIMETOB;

ITP6 09. chopmupoBaHHOCTH YMEHUS aHATU3UPOBATH
XUMHUYECKYIO HH(OPMALINIO, TOJTy4aeMy0 U3 Pa3HbIX
HCTOYHUKOB (CpeACTB MacCcOBOM MH(OpMaLIUU, CETh
WnTepuer u npyrue);

ITP6 10. chopmupoBaHHOCTH YMEHUM COOTIOAATH MMPABHIIA
HKOJIOTHYECKH 11eJIeCO00Pa3HOro MOBEICHUS B ObITY U
TPYZAOBOM AEATEIBLHOCTHU B LIEJIIX COXPAaHEHUS CBOETO
3/10pOBbS U OKpPY>KAIOIIEel MPUPOIHOM CPE/Ibl; YUUTHIBATD
OIIACHOCTb BO3/IEHCTBUS HA KUBBIE OPTaHU3MBbI
OTpe/ieNIEHHBIX BEIIECTB, TOHUMAs CMBICIT TIOKa3aTes
MPEAEIIBHON JOMYCTUMON KOHLIEHTpalun

Dopmsbl Opra"u3aruu

y4eOHOM JeATETHLHOCTH

®opmMupoBaHUE HOBBIX 3HAHUN U CLIOCOOOB JESITEIbHOCTH

THIBI OLIEHOYHBIX
MEPOIPUATHNA

Y4eOHO-HcCae10BaTeNbCKHM MTPOEKT B 00JaCcTh
UCCIIeI0BaHMsI 0OBEKTOB TEXHOChEPHI.
Bo3MoxHBIE TEMBI IIPOEKTOB:
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1. KouTponb kauecTBa TEXHUYECKOM BOJIBI pa3HBIX BUJIOB B
cooTBeTcTBUH ¢ MeToaukamu 1mo 'OCT.

2. Co3ziaHue AeKOpaTUBHON MITYKATypPKH.

3. IIurMeHTHI B U3JSIUIX U3 CTCKIIA.

4. UccnenoBanue pa3pyliaroiero AeMCcTBUs BOJbI Ha
CTPOUTEILHBIC MaTEPHAIIbI.

5. OneHka coCTOSIHUS BO3AyXa paboyeid 30HbI CIICIHAINCTA
(TexHosora, CTPOUTENS | T.II., C YY€TOM 00JIaCTH
npodecCHOHALHOM JIEATEIILHOCTH ) B COOTBETCTBUU C
HOPMaTUBHBIMU JOKYMEHTAMH.

3ananus s [ToaroroBka pE3yJIbTaTOB BBITIOJTHEHUS y4eOHO-
CaMOCTOSATEIILHOTO WCCIIEIOBATENILCKUX ~MPOEKTOB  (ITOATOTOBKA TE3HCOB U
BBITIOJTHEHUS MIPE3EHTALIIH )
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2.3. TexHosorn4yeckue KapThl IJisi NPOBeJACHHUS] 3AHATHI MO IMCHUIIHHE
«XuMus»

ITo pazpenam 1 - 7 ocHoBHOrO Moayns u 9.1. u 9.2. nmpukitagtHOro MoayJIs
(mpodeccroHanbHO OPUEHTUPOBAHHOE COJIEpP>KAHUE) IPEe1yCMOTPEHBI
naboparopuble 3aHATHS. C IENbI0 NMPOEKTUPOBAHUS JAEIATEIbHOCTU IeAarora
U o0yuaromxcs pa3paboTaHbl TEXHOJOTHYECKUE KAapThl Y4EOHBIX 3aHATHH.
[TpuBeneM nmpumMep TEXHOJIOTUYECKUX KapT MO TEMaM JIabopaTOpHbIX padoT:

- pasznena 1 «Teopernueckue ocHOBBI XumMum» (Tadnuna 3.1, 3.2);
- pazaena 2 «Heopranuueckas xumus» (Tadnuna 3.3);
- pazaenoB 9.1 u 9.2 «McciaegoBaHue M XUMHUYECKUN aHaIU3 OOBEKTOB

ouochepr», «MccnenqoBanue U XUMUYECKUN aHAIIA3 00BEKTOB TEXHOCHEPH»
(Tabmunet 3.4 u 3.5).
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Tabnuma 3.1. Texnomornyeckas: KapTa 3aHITHS
1o teme 1.6. «CKopOoCTh XUMHUYECKUX peaklHii. XHMHUYECKOE PABHOBECHE»

1. Tema 3aHATHSA N3yyeHune 3aBHCHUMOCTH CKOPOCTHM XHWMHYECKOM pEaKIMH OT KOHLEHTPalUWd pearupyroniux BEIIeCTB U
TEeMIEPaTypPbl
2. Conepixanue TeMbl CkopocTh peakIy, €€ 3aBUCUMOCTh OT pa3IMYHBIX (AKTOPOB: MPUPOJBI PEATUPYIOLIUX BEILIECTB,

KOHIEHTPALlMU pPEarupyrolux BEIIEeCTB, TeMIEpaTypbl M IUIOMAAH PEaKIMOHHON MOBEpXHOCTU. TersoBbie
3¢ (}eKThl XMMUYECKUX PEaKIUil: 3K30- W JHIO0TepMHUYeckHre peakiuu. OOpaTuMble peakiuuu. XUMHYECKOEe
paBHOBecue. PaKTOPHI, BIUSIOMINE HA COCTOSIHUE XMMHUYECKOTO PaBHOBECHUS (KOHIEHTpAIUsl PEareHTOB HIIU
MPOYKTOB pEaKIu, fapienue, remmneparypa). [Ilpunmun Jle [larense

3. Tun 3ansTus JIaGopatopHoe 3aHsATHE (1abopaTopHas paboTa)

4. DopmbI opranuzanuu | O0oOieHne U cucreMarusanys 3HaHuil (pabora B rpynmnax Ha OTpaOOTKY HaBBIKOB COCTABIIEHUS YpaBHEHUN
y4eOHOil eI TeJIbHOCTH peakuuii MOHHOro oOMEHa C Y4aCTHEeM OKCHJIOB, KHCIIOT, OCHOBaHUHN U COJIE€H, MOHHBIX pEaKIMi THIPOIH3a
coJiell, YCTaHOBJIEHUE M3MEHEHUS KHUCIOTHOCTU Cpelibl), MIPOBEpKa 3HAHMM M KOHTPOJIb MPUMEHEHHUS UX Ha
IIPaKTUKE B CTAHIAPTHBIX CUTYyalUsIX

JlesITeIbHOCTD [esiTeIbHOCTH Ilinanupyemsle Tunsl OLIEHOYHbIX

JTanbl 3AaHATUA _
npenojaaBarteJisi CTY/I€eHTOB o0pa3oBaTe/ibHbIE pPe3yJbTaThl MeponpHusITHI

1. Opranu3anMOHHBIN ITAN 3aAHATHS
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JesATeJIbHOCTH JesiTeqIbHOCTD Iliianupyembie Tunbl OLICHOYHBIX
Tanel 3aHATHSA N
npenoaaBarteJst CTY/ICHTOB o0pa3oBaTe/ibHbIE pe3yJbTaThl MeponpusTHIA
Co3pnanue paboueii | 1) Kontpomupyer | 1) OtBeuaror Ha Botipochl | 1) BocnpousBonuts ompeneneHus | YCTHBIH — OOpoc 1O
00CTaHOBKH, MOATOTOBJIEHHOCTb IIpenoiaBarels, MTOHSATUI: TEXHHKE 0e30MacHOCTH
aKTyalu3alus MOTHUBOB | O0yYarOIIUXCS K | JEMOHCTPUPYIOT * XUMHUYECKOE PaBHOBECHUE; MIPOBEACHUS
y4eOHOM JESATCILHOCTH. | BBITIOJHEHUIO JTAOOPATOPHOH | TIOJTOTOBJICHHEIC . KOHCTaHTa XUMHYECKOTO | Ta00paTOPHBIX
[IpoBepka BBITIONHEHUS | PaOOTHI: MaTepuabl paBHOBECHS. OTIBITOB.
3agaanii BCP / BxogHoi#t | * mnposepsier 3anonHenue | 2) Ilomywator gomyck k | 2) HaswiBaTh (akTopbl, BIUSIONIME | Y CTHBIHA

KOHTpPOJIb 71a00paTOPHOTO KypHAJIa BBIIIOJIHEHUIO Ha CMeLIEHue XUMHUYECKOTO | ((GpOHTaNbHBIN) OIpoc
* MPOBOAUT YCTHBIA OMNpOC | 1a0OpaToOpHOM paboThI paBHOBECHSI. o TeMe «XUMHUYECKOe
0 TEXHUKe O0e30IacHOCTU 3) dopmynupoBath npuHuMn Jle | paBHOBecHE». Tecr:
NpOBe/IeHUsT J1TabOPaTOPHBIX [aTemnsbe. «XUMHUYECKOe
OTIBITOB 4) [TepeuncnsTs OCHOBHBIE | pABHOBECHE
2) Jlomyckaer CTyAE€HTOB K acTieKThl  COOJIIOJICHUS ~ TEXHHKH
BBITIOJTHEHUIO J1TA0OpaTOpHOI OesomacHocT 1mpu  pabore ¢
paboTsI arpecCUBHBIMU peareHTaMu
(pacTBOpBI  CHJIBHBIX KHCJIOT W
mienoyei), co CIUPTOBOM
TOPEIKOMN.
AKTtyanuszanus 1) Axtyanusupyer uenw, | 1) YyacTByIOT B | OK 01, OK 02; 3anoIHEeHHbIN
cojiep KaHus, 3aJjauu BBITOJIHEHUS | 00CYXJICHUH neneit, | 1) dopmynupoBaTh eIk | JJabopaToOpHBIN
HEOOXOMMOTO 1uist | mabopaTtopHO# pabOTHI. 3amaq BBITIOJIHEHUS | TUITAHUPYEMOTO JKCIEPUMEHTa TIO0 | KYpHaJ, BBEICHHE K
BBITIOJTHEHUSI 2) OObscHIET METOAUKY | J1JabopaTOPHOU paboOThl; | UCCIETOBAHUIO BIUSHUSA | 1abopaTopHO paboTe
nabopaTopHOil pabOTHl | BBIOJHEHHS SKCIIEpUMEHTa | 2) 3armoMHHAIOT | U3MEHEHUS KOHIICHTPAITUH
METOAMKY BBITIOJHEHUS | BEIIECTB, PEAKIHH  CpeAbl |
HKCIIEPUMEHTA TEMIepaTypbl  Ha  CMEIICHUE
XMUMHUYECKOTO paBHOBECHS
2) OOBSICHATH TUTIOTE3Y
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JlesiTeJIbHOCTH JlesiTeIbHOCTH Ilnanupyemsie Tunsl OILEHOYHBIX
Tanel 3aHATHSA N
npenoaaBarteJisi CTY/I€eHTOB o0pa3oBaTe/ibHbIE Pe3yJbTaThl MeponpusITHI
OKCIIEPUMEHTA 110  BBISBJICHUIO
JMHAMHYECKOI0 XapakTepa
xumuueckoro pasaoBecusi (OK 02)
2. OCHOBHOM Tan 3aHATHA
OcwmbicneHune OcyuecTBisieT KOHTpOdb 3a | OcyIecTBIsAIOT OK 01, OK 02; 1) VYcrueii ompoc o
coJiep KaHus 3aJJaHull | TOJITOTOBKOM pabo4ynx MecT | MOArOoTOBKY  pabouero | 1) OOBICHATH YCTPOMCTBO, | IPUHLIUIE JEUCTBUSA U
nabopaTtopHoit  paboThI, | CTY/IGHTOB K BBINOJHEHHIO | MECTa K BBINOJHEHUIO | IPUHIMI JEHCTBUS U 00NAcTh | 0O0MacTH MpPUMEHEHUS
MOCJIEOBATEILHOCTH nabopaTopHON pabOThI nabopaTOpHO PabOTHI MIPUMEHEHUS n1abopaTopHOil | 1abOpaTOPHOM TOCYABI
BBLIIOJIHEHUS TEHUCTBUI MOCYIbl U 000pYyIOBaHUS H o0opyaoBaHus,
2) OOBICHATH METOJIUKY | MOCIEA0BATEIbHOCTH

BhITIOJIHEHUST dKcriepumenTa (OK

01)

BBIIIOJIHEHUS ICUCTBUN
2) JlaGopaTopHbIit
KypHaI

CamocrosTenbHOe
BBINOJIHEHHE
nabopaTopHBIX paboT, B
COOTBETCTBUU C
WHCTPYKLUEH,
METOAMYECKUMHU
YKa3aHUSIMH,
TEXHOJIOTUIECKUMHU
KapTaMu

OCYU.IGCTBJ'ISIGT KOHTPOJIb 3a
X04a0M BBITTOJTHCHUA
OKCIICPUMCHTA

Ha6J’II-O,Z[aI-OT MOABJICHUC

WIH U3MEHEHHUE
XapaKkTepHOW  OKpacKu
pacTBopa,  BBINIAJCHHE
WITH pacTBopeHue
XapaKkTEepHOTO  OCajKa,
BBIJICIICHUE
ra3z000pa3HbIX

NPOAYKTOB pPEaKIUU C
XapakTepHbIMU
NpU3HAKaMU (3amax wWin
IIBET) | T.II.

BrisiBnsaTe HaOmoaeMbie (U3HUKO-
XUMHYECKOe
MOJIO)KEHHBIE B OCHOBY CMEIICHUS
xumuueckoro pasoBecus (OK 01)

SIBJIICHHE,

1) VYcrHelii ompoc o
HaOJII0TaeEMBIX
(U3NKO-XMIMHUYECKHIX
SIBIICHUSX,
MIOJIOKCHHBIX B OCHOBY
CMEIIEHUS
XUMHYECKOTO
paBHOBECHS

2) JlaBopatopHbIit
KypHaI
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JlesiTeIbHOCTH JesiTe IbHOCTD Ilnannpyembie Tunsl OI[EHOYHBbIX
Tanel 3aHATHSA N

npenojaBaTeJis CTY€HTOB o0pa3oBaTe/ibHbIEe Pe3yJabTATHI MeponpusTHii
O06o0meHue u | Koncynstupyer 1) CocTaBisitoT | AHAIM3UPOBATH cootBeTcTBHE | 1) YCTHBIA oOmpoc Mo
CUCTeMaTU3alUs oOyJaroluxcs 1Mo BOMPOCaM | YpaBHEHHE HaO0JI0/IaeMBIX B ONBITAaX SIBJICHHI | BOpocam
pE3yNIbTaToOB UHTEPIIPETAIMH PE3YJIbTaTOB | HAOII0JaeMBIX MOCTaBIICHHOM TUIOTE3€ | MHTEPIPETANH
BBITIOJTHCHUS JKCIIEPUMEHTA XUMUYECKUX PEaKIui OKCIIEPUMEHTA 10  BBISBICHUIO | PE3YJIbTATOB
nabopaTopHOi paboThI 2) Odopmstor B | AIMHAMHYECKOTO XapakTepa | IKCIIepUMEHTa

Ta0IUILy
Ha0JII0IeHU I
3) OOBACHSAIOT

pe3yJIbTaThl

HaOJIroJaeMble
U3MEHEHHUS Ha OCHOBE
npuHuuna Jle [larense

XUMHNYCCKOT'O paBHOBECH .

2) JlaboparopHblit

KypHaI c
o opMIICHHBIMHU
pe3yiabTaTaMu
HaOIIOEHUN u

YpaBHEHUSIMH peaKkIui

3. 3aKII0YHTEIbHBIN dTAN 3aHATHS

IlonBenenue HUTOT'OB
paboTHI; ¢bukcanus
JIOCTHKEHUS nernei
(omeHKa  JIESITEIBHOCTH
o0yyaromuxcs);
orpeseneHue
MePCTIEKTUBBI

JanbHenIIe paboThI

1) [IpoBoaut YCTHOE
cobecenoBanue co
CTyICHTaMH

(uHauMBHOYyampHO /1O
rpynnaM) 1O pe3ysibTaTaM
BBITOJIHEHUST J1a00paTOpHOM
paboThI

2) IloaBoaut

nabopaTopHoil paboThI

HUTOI'n

1) O1LEeHuBaT
JIOCTOBEPHOCTh
MOJTyYeHHBIX
pe3yJIbTaToB

2) DopMyIUpYIOT
BBIBOJIBI U3 MOJYYEHHBIX
pe3yJIbTaToB
HaOIIOAEHUI

3) Odopmisitor
71ab0paTOPHBIN JKypHAI
4) 3amumanT
pe3yJIbTaThI
nabopaTopHON pabOThI

OK 01, OK 02;
DopMyIHPOBATH XUMHYECKHAMN
CMBICII YCTaHOBJIEHHBIX
3aKOHOMEPHOCTEM CMEILICHUS
XUMUYECKOTO  paBHOBECHUS IIPH
W3MEHEHUU YCIOBUM IPOBEIACHUS

peaxiuu (OK 02)

1) YcrHeii ompoc mo
pe3yabTatam
BBITTOJTHEHUS
nabopaTopHON pabOThI
2) JlaGopaTopHbIii
KypHaT c
oopMIeHHBIMU
pe3yJbTaTaMu
HaOJII0ICHUI,
YPaBHEHUSAMH pEaAKIUN
Y BBIBOJIAMHU
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JlesiTeJIbHOCTH JlesAiTeIbHOCTH Ilnannpyembie Tunbl OIEHOYHBIX
Tanel 3aHATHSA

npenoaaBaTeJis CTYJAEHTOB o0pa3oBaTesibHbIE Pe3YJbTATHI MeponpUATHI
4. 3aganus nas | Beimaer  mHauBuayanbHbIE | BeIMONHSIOT 1) OO0O0CHOBEIBATH BiusHue | 1) YcTHBIH ompoc 1o
CaMOCTOSITEJIHLHOIO 3aJIaHus Ha TeMY | UHJIUBUyaJIbHbIE Pa3IMYHBIX (bakTOopoB Ha | pe3yjbTaram
BBLITIOJTHEHUA «XHMMHYECKOE pPaBHOBECHUE U | 3aJaHUs PaBHOBECHE XMMHUYECKUX PEAKIUA | BBIMOJHECHUS

€ro CMelIeHUe 1oJ 2)  Onmnpenensatb  HaNpaBJ€HUE | UHAUBHUAYAJIbHbIX

JIEHCTBHEM pa3IUYHBIX CMEIICHUS paBHOBECHS C | 3amanui

(bakTopoB» MIPUMEHEHUEM npuniuna  Jle | 2)  MuaauBugyanbHbIe

[TaTense 3a7aHusd = HAa  TeMy

«XHUMHYECKOE
paBHOBECHE U  €ro
CMeEIlIeHHE mong
JNEUCTBUEM Pa3JIMYHBIX
(bakTopoB»

Tabnuna 3.2. TexHoioru4yeckas Kapra 3aHsATUS

o Teme 1.7. «PacTBOpbI, TEOpHS IIEKTPOJUTUUCCKOMN TUCCOIMAIIMN U HOHHBI OOMEHY

1. | Tema 3ansaTus

Peakmun TUAPOJIH3a

2. | Conepxanue TeMbl

pacTBopamH 1menoun u kapOoHaTta HaTpusi. COCTaBICHHE peaKIuil THIPOJIN3a COeH

HccnenoBanue CpCabl paCTBOPOB COJ'IGfI, 06pa3OBaHHBIX CUJIbHBIMHM U CJIA0BIMH MMpoOTOJIUTAMHU, U UX pCaKLII/Iﬁ C

3. | Tum 3aHsaTUs

JlaGopaTtopHnast pabota

4. | ®opMmbl

OpraHu3anuu
YueOHOM JesiTeJIbHOCTH

CTaAaHAAPTHBIX CUTYyallUAX

O06o0menre u cucreMaTH3alys 3HaHUM (paboTa B rpymnmax Ha OTpaOOTKY HAaBBIKOB COCTABIICHHS YpaBHEHHI
peakiuii HOHHOTOo 0OMEHa C y4acTHEM OKCHJIOB, KUCIIOT, OCHOBAHUH M COJIeH, HOHHBIX PEaKIUi THAPOIN3a COJIEH,
YCTaHOBJIEHHE U3MEHEHMs KUCIOTHOCTH CPEIbl), IPOBEPKA 3HAHUN M KOHTPOJb NPUMEHEHUS UX HA IIPAKTHKE B
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JTanbl 3aHATHS JesiTe IbHOCTH JesiTe1bHOCTD cTYAeHTOB | [I1annpyemble Tunel  OlEHOYHBIX
npenojaaBartes o0pa3oBaTe/ibHbIE Pe3yJabTATHl | MePONPUATHI

1. Opranu3anMOHHBIN dTAN 3aHATHS

Co3nanue paboueii | 1) Kontpomupyer | 1) OtBeuator Ha Bompocsl | [lepeuncnsaTe oCHOBHBIC acnieKThl | TecT o TeMe:

00CTaHOBKH, MOATOTOBJICHHOCTD MpenoaBaTes, COOJI0IeHH S TeXHUKH | «['UapOIU3 BEIIECTBY

aKTyaJau3alnus MOTHBOB | OOYYaIOIIUXCS K BBITOJTHEHHUIO | IEMOHCTPUPYIOT O0e3omacHOCTH TpH  paboTe C

y4eOHOM JeATSIBHOCTH. | TaOOPaTOPHOH pabOTHI: MOJrOTOBJICHHBIE XUMHYECKMMH  pEareéHTaMu W

[IpoBepka BBINMOTHEHUS | -IPOBEPSIET 3aro0JHEHUE | MaTepUATIbI ANEKTPONPUOOpaMH,

3amannii BCP / BxoaHoit
KOHTPOJIb

1ab0paToOpHOTro KypHaa
-IPOBOJUT YCTHBIM OMPOC IO

TCXHHUKC 0€e30IacHOCTH
IMPOBCACHUA na60paT0pH0r0
OIIbITa

2) [omyckaeT CTYyIEHTOB K

2) IlomyuaroT H0OMycK K
BBITTOJIHEHUIO
nabopaTopHON pabOThI

HCIOJIb3YCMBIMH B S5KCIICPUMCHTC

BBITIOJIHEHUIO  J1abOpaTOpHOt
paboTsl
AKTyanusanus AXTyanusupyer 1enu, 3ajadd | Y4YacTBYIOT B 0OCyxaeHuu | 1) dopmynupoBaTh uens | Bornpocsl, cBd3aHHBIE
COJIepKaHus, BBITIOJIHEHUST  JTaOOPAaTOPHOTO | 1eJie, 3a7au BBINOJHEHHS | MJIAHUPYEMOTO SKCIEPUMEHTa MO | ¢ LENsAMHU U 3a/ladaMu
HE00X0IUMOTO JUIS | OTIBITa, METOJUKH BBITIOJIHEHUS | JIaOOPaTOPHOTO OIbITA, | UCCIIETOBAHUIO npoiiecca | J1abopaTopHOU
BBITIOJTHEHUS IKCIIEPUMEHTA METOJMKH  BBINOJHEHHUS | TUAPOJINA3A paboThI
1ab0paTOPHBIX nu JKCIEpUMEHTA 2) OOBSCHATD TUIIOTE3Y
MPaKTUYECKUX paboT AKCIIEPUMEHTA IO OIpeIeIeHHUI0
COJIEH C TIOMOWIBIO PEaKIH
TUAPOJIN3A
2. OCHOBHOI1 3TanN 3aHATHS
OcwmbicieHue OcymecTBisier KOHTposib 32 | OCyIeCTBISIOT OK 01; Bomnpocer o
COZIepKaHUsl  3aJaHUM | IOATOTOBKOM pPabOYMX MECT | MOATOTOBKY pabouero | OOBACHATH YCTPOWCTBO, IPUHLUI | COACPIKAHUIO 3aJaHUN
71a00paTOpHBIX ~ paloT, | CTYJEHTOB K  BBINOJHEHHUIO | MECTa K  BBIIIOJHEHHIO | IEHCTBUS U 00JacTh MPUMEHEHUs | Ta0OpaTOPHON

122



JTanbl 3aHATHSA JeATEeJBHOCTD JesTebHOCTD cTyAeHTOB | [l1aHupyemble Tunbsl  OLEHOYHBIX
npenoaaBaTeis o0pa3oBaTe/IbHbIE Pe3yJIbTAThI | MEePONPUSTHIT

MOCJIeI0BATEILHOCTH nabopaTopHOH PabOTHI nabopaTopHON pabOThI nmabopaTopHOH MTOCYJTbI U | paboThl

BBIIIOJIHEHUST  JICHCTBUI o0opyioBaHuUs

CamocrosiTenpHOe OcymectBisier KOHTposib 3a | HaGmromaror 3a | OKO01; 3anucu B

BBITIOJTHEHUE XOJIOM BBITIOJIHEHUSI OIBITOB | H3MCHCHHEM okpacku | OOBICHATH HabromaemMoe, | J1abopaTopHOM

MPAKTUYECKUX 3aJaHUM,

o TeMe J1abopaTopHOU paboTHI

KHCJIOTHO-OCHOBHOI'O

ONMCHIBaTh HaONIOAaeMoe IpU

KypHaje, ypaBHEHUs

nabopaTopHBIX padoT, B WHIAKATOpa B | IOMOIIM  MOJIKYJSIPHBIX W | MPOTEKAFOIINX
COOTBETCTBUU c 3aBUCHMOCTH  OT THWIIAa | HOHHBIX YPaBHEHHUM peakiuit XUMHUYECKUX PEaKIUi
WHCTPYKIIHUEH, THAPONHM3a  COJIH, 3a

METOIUYCCKUMH MPOSIBJICHUSMHU

yKa3aHUSAMU, HeoOpaTHUMOro THUAPONIN3A,

TEXHOJIOTHYECKUMU BIUSHUS Ha  THAPOIU3

KapTamu BHEITHUX ()aKTOPOB

O60061eHne u | Koncynetupyer 1) 3anocar B Ttabnuiy | MHTepnpeTupoBath pe3yiabTaThl | YCTHBIH OOpOC IO
CUCTEMaTH3aIUs 00ydJaromuUXcsl MO0 BOIPOCaM | Pe3yJIbTAaThl HAOIIOAAEMBIX | SKCIIEPUMEHTA BOIIpOCaM
pE3yIbTaToOB UHTEPIIPETAlUA  PE3YJIbTATOB | SABICHUN UHTEPIPETAINH
BBITTOJTHCHUS IKCIIEPUMEHTA 2) AHanM3UpyIOT pE3yNIbTaTOB
nmabopaTopHbIX  padoT, 0COOCHHOCTH 00paTHUMOrO JKCIEPUMEHTA
MPAKTUYECKHX  padoT, u HEOOPaTUMOTO

yIpa)XHEHUH, 3aaHUI TUIPOJIA3a

3. 3akJII0YUTeJbHBIN dTaN 3aHATHA

IloaBenenue UTOroB | 1) IPOBOAUT yCTHBIA ONpoC 110 | 1)OrnenuBaror OK 01; 3amura pe3ysbTaToB
paboTHI; ¢bukcanus | KOHTPOIbHBIM BONPOCAM, | [0CTOBEPHOCT 1) OOBSACHATH  COOTBETCTBUE | JIAOOPATOPHOM
JIOCTHIKCHHS 1esnel | MpyuBeICHHBIM B | [OJIyYCHHBIX pe3y/ibTaToB | MOTYYCHHBIX PE3yJIbTAaTOB TUIIAM paboThI

(OllEHKa NIEeATEbHOCTH | METOAUYECKUX YKa3aHUSIX K 2)DopMyIHpYIOT BEIBOIE | THAPOIN3a

oOyuaromxcs); nabopatopHoii pabore; 3 noxydeHnblx | 2) GOPMyIHPOBATH 3aBHCHMOCTB

onpeecHue 2) TTOJIBOJIUT HTOTH | pesyibTaToB HAGMIOCHN | KUCIOTHOCTH CPE/Ibl PaCTBOPA OT
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9Tanbl 3aHATHSA JlesiTeIbHOCTD JesiTe1bHOCTD cTYAeHTOB | [I1annpyemble TUnbI  OIEHOYHBIX
npenojgaBarteJisi o0pa3oBaTe/ibHbIE Pe3yJbTAaThl | MEPONPUSTHIA
MePCIEKTHBBI nabopaTopHOH PabOTHI, 3)Odopmistor THIIA TUIAPOTH3A
nanbHEHIIeH paboThl 3) BBICTABJISICT OIICHKHU | JIaOOPaTOPHBIN KypHAI
00YYaOIIMMCS 110 KpUTEPHsIM | 4)3aIlUInaloT pe3yIbTaThl
OLICHUBAHMs  JIADOPATOPHBIX | TAOOPATOPHON pabOTHI
pabor
4. 3ananus o4 | Bergaer 3amanms CP g | Beimomsstiror 3aganus | CocTaBiIsITh ypaBHenus | Tect o TEME:
CaMOCTOAITEJIbHOI'0 BhITOTHEHHUS B DOC: WHJIUBUYaIbHO TUJIPOIU3a oprannueckux | “I'maponus
BLINIOJTHEHHS COCTaBJICHHE ypaBHEHHIA BEIIECTB OpraHUYECKUX
peakuii TUIPOJIM3a BEIIECTB”
OpPraHWYECKUX BEUIECTB

Tabmuua 3.3. TexHonoruueckas kapra 3aHATH 110 TeMe 2.2.

«nenTudukanms HEOpraHUUECKUX BEIECTBY

1. | Tema 3auarus

HI[CHTI/Iq)I/IKaI_[I/IH HEOPTraHNYCCKUX BCIICCTB

2. | Coaep:xanue TeMbl

Pemienue OKCIICPUMCHTAJIBHBIX 3a4a4 IO XUMHWYCCKUM CBOIMCTBaM METAJIJIOB U HEMCTAJIJIOB, 11O pAaCIIO3HABAHUIO U
MOJIYUCHUTIO COEIMHEHUM METaJJIOB 1 HEMETAJIJIOB (B3aHMOﬂeﬁCTBHC THApOKCHU A AJIIOMUHUS C paCTBOPAMU KUCIIOT
n meﬂoqeﬁ,). I/I,Z[CHTI/I(I)I/IKB.I_[I/I}I HCOPTraHNYCCKUX BCUICCTB (KaTI/IOHOB I-VI Tpynin ujin aHI/IOHOB) C UCIIOJIb30BaHUEM
nux (I)I/ISI/IKO-XI/IMI/I‘ICCKI/IX CBOﬁCTB, XapaKTCPHBIX KAYCCTBCHHBIX peaKI_II/Iﬁ

3. | Tun 3ansarus

JlaGoparopHoe 3aHsTHE (1abopaTopHas padoTa)

4. | ®opmbl

OpraHu3anuu
Y4eOHOH AesiTeJIbHOCTH

O06o006mienue, cucreMaTu3alus M MPOBEPKAa 3HAHUM, KOHTPOJIb MPUMEHEHMsS UX Ha MPAKTUKE B CTaHIApTHBIX
cUTyauusix (camocrositenbHas pabota). Beimonnenue nabopatopHsix pabot «neHTudukanus HeopraHmuecKux
BELIECTBY, «AHATTUTHYECKHE peakui KaTHOHOB [-VI rpynm» u « AHauTHYEeCKHe peakliui aHUOHOBY.
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ITanbl 3aHATHA

JlesiTeIbHOCTD
npenojgaBarteJisi

JlesATeILHOCTD
CTY/I€eHTOB

ILnanupyemble

o0pa3oBaTe/ibHbIE Pe3yJabTAThI

Tunbl OICHOYHbIX

MeponpusI THI

1. Opranu3anMOHHBIN ITAN 3aAHATHS

Cosanue paboueit
00CTaHOBKH,
aKTyaJIn3alus MOTHBOB
y4eOHOI
JIEATEILHOCTH.
ITpoBepka BBIMOIHEHHS
3aJaHuH BCP /

BXOJIHOU KOHTPOJIb

1) KonTtpomupyer
MOJITOTOBJICHHOCTh
00y4aromuXxcsi K BBITOJIHEHUIO
nabopaTopHON pabOTHI:

- TpoBepseT  3aloJHEHUE
71a00paTOPHOTO JKypHAIA;

- IIPOBOJAUT YCTHBIﬁ OIIpOC I10

TEXHUKE 0e30macHOCTH
MpoBeJeHUsT  JTabopaToOpHOTO
OIIbITA.

2)  OcymiecTBisieT  JTOMYyCK

00yJaromuxcsi K BHITIOJHEHUIO
nmabopaTopHOM PabOTHI

1) OTBeuaroT Ha BOMPOCHI
npenojaBaTes,
JEMOHCTPHUPYIOT
MOITOTOBJICHHBIE
MaTepHaIbI

2) TlonmywaroT momyck K
BBITIOJTHEHUIO
nabopaTOpHO PabOTHI

1) Bocnpous3BoauTh  OCHOBHBIC
HOHSTHUS XMMHYECKOIO pPaBHOBECUS
u KUHETUKU AQHAIUTUYECKOU
peaxkuuu.

2) Ilepeuncnsath OCHOBHBIE ACIEKTHI
COOIOICHUSI TEXHUKH 0€3011acCHOCTH
npu pabore €  XUMHYECKUMU
peareHTaMH U 3JIEKTPONPUOOpamMH,

HCIIOJIb3YyCMbIMH B SKCIICPUMCHTC

YcerHbld  ompoc 1O
TEXHUKE
0€30MacHOCTH
MIPOBEICHHUS

1ab0paTOPHBIX padoT.

IIpoBepka
3aI10JIHEHUS
71a00paToOpHOTro
KypHaua.

AKTyanusanus ®opmynupyer e | Y4acTByrOT B|1) DopMyIMpOBaThH Leab | YCTHBIM  OmpoCc IO
colepKaHus, IUTAHUPYEMOT0 J1a00paTOpHOro | 00CyKIeHUN LeJen | MIaHUPyeEMOro nabopatopHoro | Teme: “KauecTBeHHbIe
HE00X0IUMOTO JUIS | OIBITA, METOJUKHY BBITIOJIHEHUS | IUIAHUPYEMOTO OIbITa 1o OOHapy’>KEHUIO | peaKkiuu’ .
BBITIOJTHEHUS IKCIIEPUMEHTA 71a00paTOPHOTO  ONbBITA, | HEOPraHUYECKUX KATHOHOB
1ab0paTOPHBIX u METOJIMKHA  BBITIOJIHEHUS | 2) OOBSCHATD TUIIOTE3Y
MPaKTUYECKUX paboT JKCIIEPUMEHTA JKCIEPUMEHTAa C TOYKH 3pPEHHUS

MPOTEKAHUS Ka4eCTBEHHOM

AHAJTMTUYECKON peakuu
2. OCHOBHOI1 3TN 3aHATHS
OcMbIciieHne OcymiecTBisieT KOHTPOJb 3a | OCylIecTBISIOT OK 01, OK 02; YerHblid  onpoc 1O
COJepKaHUs 3aJaHUM | MOArOTOBKOW pabodyMx MeCT | MOATrOTOBKY  pabGouero | OOBACHATh YCTPOMCTBO, HPUHIMI | YCTPOUCTBY,
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ITanbl 3aHATHA

JlesiTeIbHOCTD
npenojgaBarteJisi

JlesATeILHOCTD
CTY/I€eHTOB

ILnanupyemble

o0pa3oBaTe/ibHbIE Pe3yJabTAThI

Tunbl OICHOYHbIX

MeponpusI THI

1a0opaTopHOit CTYACHTOB K BBIIOJHEHUIO | MECTa K BBIIOJHEHUIO | AEHCTBUS M OOJIACTh NPUMEHEHUs | IPUHLUILY JeHCTBUS U
paboTHI, nabopaTopHON pabOThI nabopaTopHON pabOThI nabopaTopHOI TTOCY JTbI U | 00JIaCTU TPUMEHECHHS
[10CJIE10BATEIbHOCTH 000py10BaHUs 1abopaTopHOii
BBITIOJIHEHHS ICHCTBHI MOCY 1Bl 51
o0opyIoBaHUs

CamocTosTenbHOoe OcymecTBisger KOHTpoib 3a | Habmionator mnosiBieHue | BbIBISATH M OOBSCHATH NPUYHMHY | YCTHBIH — ONpOC O
BBINTOJIHEHHE X00M BBITIOJIHEHUS | HITH BO3HUKHOBEHUS HabJro1aeMoe | HaOII0AaeMbIX
1a00paToOpHbIX pabdoT, | IKCIEPUMEHTA M3MEHEHHE XapaKTepHOU | PU3MKO-XMMUYECKOTO SBIICHUSA, | (PU3NKO-XUMHUYECKUX
B COOTBETCTBHH C OKpPAcKH pacTBopa, | MOJIOKEHHOTO B OCHOBY | SIBJICHHUSX,
UHCTpYKLUEH, BBINAJICHHUE WIN | aHAIMTUYECKOTO CUTHAJIA HOJIOKEHHBIX B
METOANYECKUMHU pacTBOpeHHE OCHOBY
yKa3aHUSMH, XapaKTepHOrO  OCaJKa, aHAJTUTUYECKOTO
TEXHOJIOTUYECKUMHU BbIJI€JIEHUE CUTHasa
KapTamu ra3zoo0pa3HbIX

MPOAYKTOB PpEAKIHH C

XapaKTepHBIMU

MpU3HaKaMu (3amax MWin

LIBET) | T.II.
O60061eHne n | KoncyneTupyer 1) 3anocat B Ttabnuuy | MHTepnperupoBarsb pe3ynbratel | JlabopaTtopHblit
cucTeMaTH3anus o0yyaromuxcs IO BONPOCAM | pe3ybTaThl 9KCIEPUMEHTA (aHanUTUYECKUH | )KypHaI
pe3yJbTaToB MHTEpPOpETallud Pe3yJbTaTOB | HAOJIOJaeMbIX SIBJIEHUH | CUTHAI)
BBITTOJTHEHHS HKCIIEPUMEHTA (aHanuTH4ecKue
71a00paTOPHBIX PadbOT CUTHAJIbI) u ux

XUMHUYCCKUEC pCaKINn
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ITanbl 3aHATHA

JlesiTeIbHOCTD
npenojgaBarteJisi

JlesATeILHOCTD
CTY/I€eHTOB

ILnanupyemble

o0pa3oBaTe/ibHbIE Pe3yJabTAThI

Tunbl OICHOYHbIX

MeponpusI THI

2) AHaM3UpYyIOT
COOTBETCTBHE
MIOJIy4€HHOTO
AHAJTMTHYECKOTO
CUTHaJIa u
COOTBETCTBYIOLICH
CXeMbI (YpaBHEHHUS)
XHUMHYICCKOMN
AHATTMTUYECKOMN peaKIuu
3) O1eHnBaOT
BEPOSITHOCTh u
BO3MOXXHBIE  TPUYUHBI
CHCTEMaTHYECKOU
MOTPEUTHOCTH B Clydae
BBISIBJICHHBIX
HECOOTBETCTBUM
Ha0IF0JaeMOTO
AHAJIUTHYECKOTO
CUTHaja u CXEMBI

aHAJIUTUYECKOH pCaKknuun

3. 3aKkII0UYUTEILHBIN 3TAN 3aHATUSA

IlonBenenue  UTOroB
paboTHI; (bukcamus
TOCTHIKEHUS neneu

(OLIEHKa JeSITeIIbHOCTH

[IpoBomut yYCTHOE
cobecenoBanue co
CTyJIeHTaMH (MHIWBUIYyaTbHO

/ o Tpymmam) o pe3yiabraraM

1) OrneHnBaroT
JIOCTOBEPHOCTh
TTOJTYYEHHBIX
pe3yabTaTOB

OK 01, OK 02;
DopmyIIHpPOBATH
CMBICIT
3aBUCUMOCTEN

XUMHUYECKUHU
YCTaHOBJICHHBIX
AHAITUTUYECKOTO

3ammra pe3yiabTaToB
nabopaTopHOI
paboTsl
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JeATEJIBLHOCTD JeSATeJILHOCTD I[Inanupyemble Tunsr OI[€HOYHBIX
Tanel 3aHATHSA .
npenojaaBartes CTY€HTOB o0pa3oBaTe/ibHbIE Pe3yJabTAThI MeponpusiTHi
oOyyJaronmxcsi); BBITIOJIHEHUST  J1abopaTopHOil | 2) DopMyIHUPYIOT | CUTHaJa OT CXeMbl (ypaBHCHHS)
ornpezeneHue paboTsI BBIBOJIBI U3 IMOJIYYEHHBIX | aHAIUTUYECKOM peaKiuu
MEPCIIEKTUBBI pE3yNIbTaToOB
JaJIbHEUIEH paboThI HaO0JTI0 IeHU I
3) Odopmisior
1a00paTOPHBII KypHAJ
4) 3amuimamT
pe3yIbTaThI
nabopaTopHON pabOThI
4. 3apanmsa  jpasa | [aet WHAUBUAYAIbHbIE | BBIMOTHSIOT CocTaBnaTh KaueCTBEHHbIC peakiuu | TecT Ha
CaMOCTOSITEJILHOIO 3a/1aHus o TeMe | HHIAUBUAYATbHbBIE oOHapyXEeHHS HEOPraHMYECKUX | KaYeCTBEHHbIE
BbINOJIHEHHS «O0OHapyxeHue 3a/laHus BEIIIECTB peaxkuu
HEOPTaHMUYECKUX AaHHOHOBY OOHapyKEHUS
HEOPTaHUYECKUX
BEIIICCTB

Ta6mmma 3.4. TexHomoruveckas Kapra 3aHATHS 110 Teme 9.1.2.

«XUMHYECKU aHAJIN3 TIPOO BOIBI

1. Tema 3ausaTus

HccnenoBanme XUMHYECKOTO COCTaBa MpooO BOJIBI

2. | Coaep:xanue TeMbl

METO/bI €€ OIIPCACIICHU .

Knaccugukanus npo0 BoJbl O BUAY M HA3HAUYEHUIO, UCXOS U3 €€ XUMHUECKOro cocraBa. OpraHojenTuyeckue
CBOIiCTBa (3amax, MPO3PavHOCTh, [IBETHOCTh, MYTHOCTh) BOJIbl. KHCIOTHOCTh U 1IeN0YHOCTh BOJIbL, pH cpenbl u

3. | Tun 3ausarus

JlabopaTopHoe 3ansTHe (JT1abopaTopHas padoTa)

4. | ®opmbl

OpraHu3anun
YueOHOM JesiTeJIbHOCTH

[IpuMeHeHue 3HAaHUH, YMEHH, CIIOCOOOB JIEATEILHOCTH B yUeOHOUM M MPAKTHYECKOU IEATETLHOCTH
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JesiTeIbHOCTH JesiTeJIbHOCTH Ilnanupyembie Tunbt OLIEHOYHBIX
ITanbl 3aHATHA =
npenojaaBartes CTY/IEeHTOB o0pa3oBaTe/ibHbI€ Pe3yJabTAThI MeponpusTHii
1. Opranu3anMOHHBIN ITaN 3aHATHS
Coznanue paboueit | 1) Kontpomupyer | 1) OtBeuarot Ha | [lepeuncnsaTe ocHOBHBIE acmekThl | TecTupoBaHue
00CTaHOBKH, MIO/AITOTOBJIEHHOCTh BOTIPOCHI COOITIOICHHS TEXHUKH
aKTyaJIn3anuss MOTHBOB | OOYYarOIIUXCS K | pernoaaBaTes, Oe3omacHocTH mpH  paboTe ¢
y4eOHOW JEATEIbHOCTHU. | BBIIIOJIHEHUIO J1a00paTOPHOM | AEMOHCTPUPYIOT XUMUYECKUMH  peareHTamMu |
[IpoBepka BBIMOIHEHHS | PaOOTHI: MOATOTOBJICHHBIE AIIEKTpONpUOOpamH,
3ananuit BCP / BXo#HOI |[e mpoBepseT  3alojHEHHE | MAaTepUAIIbI UCIIOJIb3YEMBIMU B SKCIIEPUMEHTE
KOHTPOJIb naboparopHoro xypHana | 2) [lomywaroT gomyck K
e TPOBOJUT YCTHBI ONPOC | BHIOJHEHUIO
M0 TeXHUKE 0e30MacHOCTH | JT1abopaTopHOil paboT
MIPOBEICHUS
1a00paTOPHOTO OMBITA
2) JlomyckaeT CTYIEHTOB K
BBINOJIHEHUIO J1a00paTOPHOI
paboThI
AKTtyanuszanus AKTyanusupyerT LeH, 3aJa4i | Y4acTBYIOT B | OK 01, OK 02, OK 07 Bompocsl, cBsi3aHHBIE C
coJiepKaHus, BBINOJIHEHUST J1a00paTOPHOTO | 0OCYKICHUN ueneit, | ITK®... HeJsIMH - M 3aJlauaMu
HE00X0JUMOTO JUISL | OTIBITA, METOAMKH | 3a/1a4 BBITIOJTHEHUS | 1) PopMyIMpOBATH 1enb | J1abopaTopHOM paboThI
BBITTOJTHEHHSI BBITTOJTHEHUS SKCIIEPUMEHTa | Ja0OpaTOPHOTO OIIBITA, | IUTAHUPYEMOTO OJKCIIEPUMEHTa T10
1a00paTOPHBIX u METOJHMKH BBIIOJIHEHHSI | UCCIICTOBAaHUIO METOJIOB OYHUCTKH

MPAKTUYECKUX paboT

HKCIIEPUMEHTA

BOJIBI.
2) OOBSCHATD TUIIOTE3Y

9KCIICPUMCHTAa IO HNPHUMCHCHUIO

6 IIK ykaseiBarorcs B coorBerctBun ¢ ®I'OC CITO peanmszyemoii mpodeccu / CrienaaIbHOCTH
y Y
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JlesiTeIbHOCTH JlesiTeILHOCTH I[Lnanupyembie Tunbt OI[€HOYHBIX
Tanel 3aHATHSA .
npenojaaBartes CTY/IeHTOB o0pa3oBaTe/ibHbIE Pe3yJabTAThI MeponpusTHii
pa3IMYHBIX METOJOB OUYHUCTKU B
3aBHCHUMOCTH oT THUIIOB
3arpsi3HEHUS
2. OcHOBHOI1 3TaN 3aHATHS
Ocmbicnenune OcymecTBisger KOHTPoJib 3a | OCyIecTBISIOT OOBsACHATH yCTpoOWCTBO, NpUHIMI | Bonpocs! 1o
Collep’KaHusl  3aJaHHi | MOATOTOBKOMW pabo4yMX MECT | MOATOTOBKY  pabouero | AeicTBUS U 00NacTh MPUMEHEHUS | COACPKAHUIO 3aJaHUN
MPAKTHYECKUX U | CTYJCHTOB K BBINOJHEHHUIO | MECTa K BBIMIOJIHEHUIO | JJA0OpATOPHOM MOCYIbI u | m1abopaTtopHOit paboThI
nabopaTopHBIX  paboT, | 1abopaTopHOM pabOThHI nabopaTopHON pabOThI 000pyaoBaHUS
MOCIIEI0BATEIbHOCTH
BBIIIOJIHEHUSI OelcTBUI
CamocrosiTeTbHOE OcymectBisier KoHTposib 3a | CoOupatoT  ycTaHOBKY | BeisaBnars Habmomaemoe ¢u3nko- | 3anmucu B
BBITIOJTHCHHE X0Z0M BBITIOJIHEHUS | 11 (DUIBTPOBAHUS W | XMMHYECKOE SBJICHHE, TOJIOKEHHOE | Tab0opaTOpHOM
NPaKTUYECKUX 3a/JaHul, | IKCTIEepUMEHTa YCTaHOBKY IUISL | B OCHOBY METO/IOB OYMCTKH KypHajie, YpaBHEHUS
71a0opaTopHbIX paloT, B ancop6buuu.  Oummaror MPOTEKAIOIINX
COOTBETCTBUU C BOAy (pUIBTpOBaHHEM H XUMHYECKHUX PeaKIIHii
UHCTPYKIIUEH, ajzcopOIueit.
METOAMYECKUMHU
yKa3aHUSIMH,
TEXHOJIOTUIECKUMHU
KapTaMu
O60061eHne n | KoncynsTupyer 1) 3anocar B Tabnuny | UHTepnpeTupoBaTh pe3yiabTaThl VYerHBIE  ompoc 1O
cucTeMaTH3anus o0yyaromuxcs MO BOIPOCAM | Pe3yJbTaThl HKCIIEpUMEHTA BOIIpOCaM
pe3yIbTaToB WHTEPIPETAIMHA PE3YIbTaTOB | HAOIIOJAeMBIX SIBICHUN HUHTEPIPETAINH
BBIIIOJIHCHUS JKCIIEPUMEHTA 2) AHaIM3upyoT pe3yabTaToOB
nabopaTopHbIX  pador, 3¢ (HEeKTUBHOCTH JKCIEPUMEHTA
MpaKTHYEeCKuX  pador, METOZIOB  OYHUCTKH B
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JlesiTeIbHOCTH JlesiTeILHOCTH I[Lnanupyembie Tunbt OI[€HOYHBIX
Tanel 3aHATHSA .
npenojaaBartes CTY/IeHTOB o0pa3oBaTe/ibHbIE Pe3yJabTAThI MeponpusTHii
yOpaXHEHHH, 3aJTaHui 3aBHCHUMOCTH OT BHJIOB
npumMecen
3. 3aKJII0YUTEJILHBIH dTaN 3aHATHS
[Tonsenenue utoroB | [IpoBoaur yctHoe | 1) OuenuBator | OK 01, OK 02, OK 07 3amura  pe3yJabTaToB
paboTsr; ¢bukcamms | cobeceoBaHue CO | IOCTOBEPHOCTH IIK... nabopaTopHOii paboThI
JOCTHKEHUS Henen | CTyJeHTaMu MOJTy4YEeHHBIX dopMyIUpOBaTh BBIBO/IBI 0
(oueHKa  JEeATeNbHOCTH | (MHAMBHIYaIbHO / 1o | pe3yJbTaToB CpaBHUTENBHOU 3 (HEKTUBHOCTH
o0yJaromuxcs); rpynmnaMm) Mo pesyibraram | 2) DopMyTUPYIOT | pa3IUYHBIX METOIOB OUHUCTKU BOJIBI
orpezeneHue BBITIOJTHEHUST  JIAOOPATOPHOU | BBIBOJIBI a Pa3NTUYHBIX YCIOBUSAX
HEePCIEKTHBBI paboThI u3 MOJTY4E€HHBIX
JaybHENIe paboThl pe3yabTaToOB
HaOJIFOIEHUN
3) Odopmstor
1a0b0paTOPHBIN JKypHAJ
4) 3amumaroT
pe3yJbTaThI
nabopaTopHOil paboThI
4. 3ananusa aast | Jlaet WHIUBUyalbHbIE | BRIMOTHSIOT CocrtaBUTh TIepedYeHb OOJIacTel
CaMOCTOAITEIbHOTO 3aJJaHis TI0 ONpECNICHUIO | WHAWBHIyaIbHbIC UCCIIEIOBAaHHBIX TIPOO
BBINOJIHEHUS CTI0co00B NpUMEHEHHS | 3aaHuUs
UCCIIEIOBaHHBIX ~ IpoO B

JACATCIIBHOCTH YCJIOBCKA
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Tabnuma 3.5. TexHomornyeckas: KapTa 3aHITHS

o teMe 9.2.4 «XuMuyeckuit aHaln3 Mpod MaTepuanoB CTPOUTEIbHO-PECTABPALIMOHHOM JEATEIbHOCTH U JU3aiHa)

1. | Tema 3auarus

I/ICCJ'IG,I[OBaHI/IC MaTcpraioB CTpOI/ITeJ'IBHO'peCTaBpaHHOHHOﬁ JCATCIIbPHOCTH U nmaﬁﬁa

2. | ConepxaHue TeMbl

Ka4CCTBC IMUI'MCHTOB M CBA3YIOIINUX MAaTCPUAJIOB.

M3roroBieHune Kpacok U UCCIIe0BaHUE UX CBOMCTB, Kitaccudukanus MaTepualioB, HCIOIb3yEMbIX B CTPOUTEIBHO-
pPECTaBpallMOHHON AEATEIBbHOCTU II0 COCTaBY, UX HAa3HAUYECHUE M NPUMEHEHHE. XMMHYECKHM aHaIW3 MaTepUalloB
CTPOMUTEIBHO-PECTABPALIMOHHON JAESITEIbHOCTH U AU3aiiHa. XMMUYECKUN COCTAaB IMIMEHTOB, KPACUTEIEH, BSDKYIIUX
cMmeceit, 0COOCHHOCTH UX CBOWCTB M MTPUMEHEHHS B IPOPECCHOHATBHOM JIeITeNFHOCTH. BerecTBa, HCroib3yeMble B

3. | Tun 3ansarus

JlaGopatopHoe 3aHaTHE (J1abopaTopHas paboTa)

4. | ®opmbl

OpraHu3anuu
yueOHOM J1esiTeJIbHOCTH

[TpumeHeHne 3HaHUMN, YMEHUH, CIOCO0O0B JI€ATEIbHOCTH B YUEOHOHN U MPAKTUUYECKON JESITEIbHOCTH

JedaATe1bHOCTH JedATe1bHOCTD IInanupyembie  oOpa3oBarenbHble | THIIBI  OLEHOYHBIX
Tansl 3aHATHSA B
npenogaBaTtes CTY/ICHTOB pe3yJIbTaThl MeponpusiTHI
1. Opranu3anMOHHBIN ITAN 3aAHATHS
Coznanue paboueit | 1) Kontpomupyer | 1) OTtBeuarot Ha | [lepeuncnsaTe  ocHOBHBIE  acmnekThl | TecTupoBaHue
00CTaHOBKH, MO/ATOTOBJIEHHOCTh BOIIPOCHI coOMIOZIeHUs] TEXHUKH O€30MacHOCTH
aKTyajau3alys MOTHBOB | 00y4aroMIUXCs K | Ipernoaasares, npu  pabore ¢ XHMHYECKUMHU
yueOHOI JeATeNbHOCTH. | BBIMOJIHEHUIO JaOOpaTOPHOH | AEMOHCTPUPYIOT peareHTaMHd U 3JEKTpoIpuOopamH,
[IpoBepka BbINONHEHUS | pabOTHI: IIO/ITOTOBJICHHBIE HCIIOJIb3YEMBIMHU B DKCIIEPUMEHTE
3agannii BCP / BXogHOl |e mpoBepseT  3alOJHEHUE | MaTepHaIbl

KOHTPOJIb

J1ab0paTOPHOTO KypHAJIa
MIPOBOJIUT YCTHBIA OIPOC
M0 TeXHHKE 0e30MacHOCTH
IIPOBEACHUS
71a00paTOPHOTO OMBITA

2) JlomyckaeT CTYIEHTOB K

BBHITIOTHEHUIO JIa0OpaTOpHOU

2) IMomy4aroT AOMyCK K
BBITTOJTHEHUIO
nabopaTopHOi paboT
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JesiTeIbHOCTH JesiTeIbHOCTH Ilnanupyembie  oOpa3oBareiibHble | THIIBI  OLEHOYHBIX
Tanel 3aHATHSA .
npenojaaBartes CTY/IeHTOB pe3yJibTaThl MeponpusiTHil
paboThl
AKTyanuzanus AKTyanusupyeT e, 3a7a4n | Y4acTBYIOT B|1) dopmyIupoBaTh uenb | Bonpocsl, cBsa3aHHbBIE
coJiepKaHus, BBITIIOJTHEHUS J1TAOOPATOPHOIO | 00CYKIECHUHU Lenel, | INIaHUPYEeMOro  AKCIEpPUMEHTa 10 | ¢ LEIsIMH U 3aJa4aMu
HE0OXOAUMOTO JUIS | OIIBITA, METOJIUKH | 3a7a4 BBITIOJIHEHUS | MCCIICIOBAHUIO KpaCUTEIEH nabopaTopHOI
BBIIIOJIHEHUS BBIIIOJTHEHUS 3KCIIEpUMEHTa | JIaOOpaTOPHOro ombITa, | 2) OOBSACHATH FMIOTE3Y IKCIIEPUMEHTA | paOOThI
1a00paTOPHBIX u METOJMKU BBITIOJIHEHHS | TIO MOA00PY CBSA3YIOIIUX
MPAKTHYECKUX paboT HKCIIEPUMEHTA
2. OCcHOBHOII TANl 3aHATHUSA
OcMebIcTeHuE OcymectBisieT KOHTpOJib 3a | OCyIIECTBIISIOT OK 01, OK 02, OK 07, Bompocsr o
coJlepKaHusl  3aJaHMM | MOATOTOBKOM pabo4yMx MECT | MOATroTOBKY  pabouero | IIK... COJIEP’KaHUIO
MPAKTUICCKIX U | CTYICHTOB K BBITIOJHEHUIO | M€CTa K BBINMOJMHEHUIO | OOBSICHATh  YCTPOWCTBO, TMPUHIIMII | 3aJIaHUM
nabopaTopHbIX  paboT, | 1abopaTopHOM pabOTHI nabopaTopHOU pabOThI JedcTBUs U O0JacTh MPUMEHEHHS | TaODOpaTOpHOU
IIOCJIEIOBATEIbHOCTH nabopaTtopHoOit IIOCY JIbI U | paboThI
BBITIOJTHEHHS  JICHCTBHIA 000pya0BaHUS
CamocrosiTenbHOE OcymectBiger KOHTposib 3a | HabnromaroT mosiBienue | BeiaBiasate  HaOmomaemoe  (U3HKO- | 3amucH B
BBITIOJTHEHHE XO0JIOM BBITIOJTHEHUS | UITU W3MEHEHHE | XUMUYECKOE SIBIICHUE, TMOJIOKEHHOE B | JabOpaTopHOM
MPAKTUYECKUX 3aJaHUl, | SKCIIEPUMEHTa XapaKkTepHOW  OKpacKH | OCHOBY CHHTE3a. JKypHalie, ypaBHEHUS
mabopaToOpHBIX padoT, B pacTBOpa,  BBHITIAJCHUE MPOTEKAIOIINUX

COOTBETCTBUU c
WHCTPYKLUEH,
METOANYECKUMU
yYKa3aHUsAMH,
TEXHOJIOTMYECKUMU
KapTamMH

XapaKTECPHOIro ocaaka

XUMHYECKUX PEAKIN
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[eAATeJIbHOCTD JesiTeIbHOCTH Ilnanupyembie  oOpa3zoBaTeibHble | TUNIBI  OLEHOYHBIX
Tanel 3aHATHSA .

npenoaaBarteJisi CTYJACHTOB pe3yabTaThl MepOonpUATHH
O06o06meHue u | Koncynbtupyer 1) 3anocar B Tabmuiy | MHTEprpeTHpOBaTh Pe3yJIbTaThl YcerHblid  onpoc 110
cucTeMaTu3alus oOyJaroluxcsi Mo BOMPOCaM | pe3yibTaThbl JKCIIEPUMEHTA BOIIPOCaM
pe3yIbTaTOB UHTEpPIPETAMA Pe3yIbTaTOB | HAOMIOJAaeMbIX SIBICHUN WHTEPIpPETALNH
BBITIOJIHCHHS JKCIIEPUMEHTA U HUX  XHMHYECKHE pe3yabTaTOB
7abopaTopHBIX  paboT, peaxkuuu SKCIIEPUMEHTA
MpakTUYeCKuX  padoT, 2) AHaM3UPYIOT
YIPa)KHEHUM, 3aaHUI COOTBETCTBUE

MOJIyYEHHOTO 1BETa

KpaCuTeyisl U YpaBHCHUC
XUMHUYECKOH pCaKknuuun

3. 3aKJII0YUTEeNbHBIN dTAIl 3aHATUA

[Tonsenenue uroroB | [IpoBoaut yctHoe | 1) OuenuBator | OK 01, OK 02, OK 07, 3ammrTa pe3ysbTaToB
paboThI; ¢bukcaus | cobeceoBaHue CO | IOCTOBEPHOCTh IIK... nabopaTtopHoit
JOCTHKCHUS IeJeH | CTyIeHTaMHu MOJTy9IEeHHBIX ApPryMeHTHpPOBATH BBIBOJIBI, | pabOTHI
(olleHKa  JEATENbHOCTH | (MHIMBHIYaTbHO / Mo | pe3yNbTaToB MOJTy4YeHHBIE B pe3ynbTaTe
oOyJaromuxcs); rpynmnaM) Mo pesyiabraram | 2) @OopMyIHMPYIOT | SKCIIEPUMEHTA
ofpeieNieHne BBITIOTHEHUS  JTaOOPATOPHOM | BHIBOJBI M3 MOTYYESHHBIX
MIEPCIICKTHBBI paboTHI pe3yIbTaToB
JabHEUIe paboThI HaOIIOAEHUI

3) Odopmstor

1abopaTOPHBIN KypHAT

4) 3amumarT

pe3yNIbTaTHI

1abopaTOpHON PabOThI
4. 3aganus s | Jlaet 3amaHus 1Mo M3Y4YeHHIO | BBIMONHAIOT 3a1aHus JlenatoT  BBIBOJBI O  BIUSHUH
CaMOCTOSITEJILHOTO JIOTIOTHUTETHHON CBSBYIOIIMX BEIIECTB Ha KadecTBO
BBINOJTHEHH S TUTEPATYPHI Kpacok
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