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1. OBIIASI XAPAKTEPUCTHUKA TIPUMEPHOH PABOYEH
IIPOI'PAMMBI OBIIIEOBPA3OBATEJBHON NTUCLHUIIIUHBI
«XHUMMUS»

1.1. MecTO IMCHMIVIMHBI B CTPYKType 00pa3oBaTelbHOH NMPOrpamMMbl
CI1O

O6meo6pasoBaTeJILHa5{ NUCHUIUIAHA «XUMHUAY» SBISIETCA 00s3aTENbHOMI

4acThio  0011e00pa30BaTeIbHOTO LMKJIA 00pa30BaTeIbHOW MPOTPpaMMBI B

cootBeTcTBUU ¢ PI'OC CIIO nmo

(npogheccuu/cneyuanvrocmu)

[IpuknagHoii MoOIynb BKIOYaeT pazaen & «Xumus B ObITY H
MIPOU3BOJICTBEHHON JEATEIIBHOCTH YEJIOBEKa», KOTOPBIM peanu3yercs sl BCeX
npodeccuil/cCnenuaribHOCTe  METOJIOM — PEIIeHUsI  KEMCOB, CBSI3aHHBIX €
HKOJIOTUYECKON  0e30MacHOCThI0O M OIEHKOM MOCIEACTBUI  OBITOBOM |
MPOU3BOJICTBEHHON JIESITEIBHOCTH, COOTBETCTBYIOLIEH OTpacisaM Oyayiuen
po¢eCCUOHATIBHON JIEATEIbHOCTH 00yYarouXCsl.

1.2. Ileqtu 1 muIaHMpyeMble Pe3yJIbTAThI 0CBOCHHUS JUCHUILIUHbBI

1.2.1. Henan v 3a1a4u AMCHUTIHHBI

Conepkanue MporpaMmbl 00IIe00Pa30BaATEIIBHON JIUCITUTIINHBI <« X MM
HaIIPaBJICHO HA JJOCTUKEHUE CIEIYIOINX LeJIei:

- dbopMUpOBAaHHE CHCTEMBl XHMHYECKHX 3HAHWM KakK BaKHEHIICH
COCTAaBJISIFOIIEN €CTECTBEHHO-HAYYHOM KapTHUHBI MHUPA, B OCHOBE KOTOPOM JIEXkKaT
KITFOUEBbBIC TIOHTHS, PYHIaMEHTaIbHbIC 3aKOHBI U TEOPUU XUMHH, OCBOCHHE SI3bIKA
HAayKH, YCBOCHHE U TOHMMaHHWE CYIIHOCTH JIOCTYIHBIX  00O0OIICHUMN
MHUPOBO33PEHYECKOTO XapakTepa, O3HAKOMJIEHHWE C HCTOPUEH UX pa3BUTUS U
CTAHOBJICHUS,;

— dbopMHEpoOBaHWEe U Pa3BUTHE NPEICTABICHUNA O HAYYHBIX METOJax
MO3HAHUS BEIIECTB M XMUMHUYECKUX PEaKIUN, HEOOXOIUMBIX I MPHOOPETCHHS
YMEHHI OPUEHTHPOBATHCS B MHUPE BEUIECTB U XMMHYECKUX SIBIICHUM, UMEIOIINX

MCCTO B IIPHUPOJIEC, B Hp&KTH‘I@CKOﬁ 141 HOBCC,Z[HCBHOﬁ KHU3HH,



— pa3BUTHE YMEHUH W CHOCOOOB JEATENHHOCTH, CBS3aHHBIX C
HAOJIOZICHUEM U OOBSICHEHHMEM XUMHUYECKOTO SKCHEPUMEHTa, COOII0ACHUEM
paBuJI 6€30MaCHOTO OOPAIIECHHS C BEIIECTBAMHU.

3apaum IMCUMILIUHBI:

1)  cdopmupoBaTh  MOHMMAaHHWE  3aKOHOMEPHOCTEH  MPOTCKAHMSI
XUMUYECKUX TPOIECCOB M SBJICHUA B OKPYXKAIOIICH Cpefe, a TakKe WX CBS3h C
1EJIOCTHOM HAyYHON KapTUHOW MHpa U APYTUMHU €CTECTBEHHBIMH HayKaMu;

2)  pa3BUTh YMCHHS COCTAaBJIATH (OPMYJbI HEOPraHUYECKHX U
OpPTraHUYECKUX BEIICCTB, YPABHCHUS XUMHUYECKUX PEAKIINNA, OOBSICHATH UX CMBICI,
UHTEPHPETUPOBATH PE3YJIbTAThl XUMUUECKUX IKCIIEPUMEHTOB,

3)  chopmupoBaTh HaBBIKM TPOBEACHHS MPOCTEHIINX XUMHYCCKUX
HKCIIEPUMEHTAJIbHBIX HCCIEJOBAaHUN C COOJIIOJACHUEM TIpaBUiI 0OE€30MacHOTO
oOpaleHus ¢ BEIIeCTBaMH 1 JIabOpaTOpHBIM 000PYI0BAHUEM;

4)  pa3BUTh yMEHHUS HAaXOJWTh, AaHAJIM3HPOBaThH M HCIOJIB30BaTh
uHMOpPMAIIMI0O XUMHYECKOTO XapakTepa €3 pa3lMyHbIX HUHPOPMAIMOHHBIX
WCTOYHHUKOB, BKJIIOUAsl yUeOHYIO JIUTEPATypy, HAYUHBIC ITyOJIMKAIIUN W WHTEPHET-
pecypchr,

5) chopMHpOBaTh YMEHHUS TPOTHO3UPOBATH TOCIEJCTBUS  CBOECH
NEATETbHOCTH W XUMHUYECKHX TPHUPOIHBIX, OBITOBBIX W IPOHU3BOJACTBEHHBIX
MPOLIECCOB, YUUTHIBAS BO3MO>KHBIE IKOJIOTHUECKHUE U COIMATIbHBIE BO3CHCTBUS;

6)  cdopmupoBaTh MOHMMAHWE 3HAYMMOCTH TOCTHKCHHN XHMHYECKON
HAyKW M TEXHOJIOTHH JUIsl Pa3BUTHS COIMAIBLHOW W TPOW3BOJCTBEHHOW cdep ¢
yMEHUEM TIPUBOIUTH MPUMEPHI UX IPUMEHEHUS B PA3IUUHBIX cPepax KU3HU.

1.2.2. Ilnanupyemblie pe3yJbTAaTbl OCBOCHHMS 0011e00pa3oBaTeJIbHOM
aucUIIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

Ocoboe 3HaueHne ob1eoopa3zoBaTeIbHas JUCITUTUINHA « XUMUS) UMEET TIPH
dbopmupoanuu u pazsutun OK 01; OK 02; OK 04; OK 07 u I1K, npeacraBieHHbIX

B aktyanuzupoBaHHbix GI'OC CIIO no npodeccun/crnennaibHOCTH.



Koa n
HAHMEHOBaHMHE
dopmupyembIx
KOMIIeTeHII U

IInanupyemMble pe3yJbTaTbl 0CBOCHHS JHCIUIIHHDI

O6mmue!

JMCcuunIMHAPHbIE?

OK 01. Beibupats
CIIOCOOBI PEIICHUs
3a1a4
npodeccHnoHATEHOM
JeSTEITbHOCTH
NPUMEHUTEIHHO K
pa3InYHBIM
KOHTEKCTaM

JINYHOCTHBIE pPe3yJabTaThl 10/I’)KHBI OTPA’KATh B YaCTH:
TPYAOBOI'0O BOCIIUTAHUS:

FOTOBHOCTb K  TpPyady, OCO3HaHHUE  LIEHHOCTH
MacTepcTBa, TPy10r00ue;
TOTOBHOCTb K aKTUBHOMN JeSITeNIbHOCTU

TEXHOJIOTHYECKOM M COLIMAJIbHOM HaIpaBJICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMUPOBaTh,  IUIAHUPOBaTb |
CaMOCTOSITEIILHO BBITIOJIHSITH TaKylO J€ATEIbHOCTD;
WHTEpEC K pa3M4IHbIM chepaMm TpodecCHOHATHHON
JIeSITEILHOCTH.

MeTal’lpe}IMeTHLIe pe3yJbTaThl J0JKHBI OTPaAKaATh:

OsBJianenue

YHUBepPCAJbHBIMH y4eOHbIMHU

NMO3HABATEJIbHBIMHM JIEHCTBUSIMHU:
a) 0a30Bble JIOTUYECKHUE 1eliCTBUS:

CaMOCTOSITENIEHO (POPMYJIMPOBATH U AKTYaJIM3UPOBAThH
npobeMy, paccMaTpUBaTh €€ BCECTOPOHHE;

YCTaHaBJ'H/IBaTI) Cym@CTBeHHI)H\/’I HpI/I3HaK NN
OCHOBAHUIA JJIA CpaBHeHI/IH, Knaccn(bm(aunn nu
00001IeHN S,

OMpEeaACIIATh UCIIN ACATCIIBHOCTH, 3a1aBaTh MapaMETPhI
N KPpUTCPUH UX JOCTUKCHUA,

BBIABJIATE 3aKOHOMEPHOCTU W IPOTUBOPCHHUA B
paccMaTpruBACMBbIX ABJICHUAX,

JAucuMmiimHapHblie pe3yJbTAaThl J0JKHbI OTPAKATH:

IIP6 01. chopmMHupOBAaHHOCTH MPEACTABICHHUI: O XUMHYECKON
COCTABJISIFOLIEH €CTeCTBEHHOHAYYHOM KapTUHBI MHpa, POJIHU
XUMHUH B TIO3HAHWW SIBJICHUH MPUPOABI, B (POPMUPOBAHUU
MBILIUICHUS ¥ KYJIbTYPbl JIMYHOCTH, €€ (PYHKIHMOHAIBHOMN
TPAaMOTHOCTH, HEOOXOIUMOH JIJIsl pEIICHUs TPAKTUYECKUX 3a70a4
U DKOJIOTUYECKM OOOCHOBAaHHOTO OTHOUICHHS K CBOEMY
3JI0POBBIO U TIPUPOTHON CpeIe;

IIP6 02. BrajgeHUE CUCTEMOM XHUMHWYECKMX 3HAHMM, KOTOpas
BKJIFOYACT:  OCHOBOIIOJIATAIONINE  TOHATUS  (XMMUYECKUU
SJIEMEHT, aTOM, OJJIEKTpOHHass 00o0Jj0Yka aroma, s-, p-, d-
3JIEKTPOHHBIE OPOUTAIM ATOMOB, MOH, MOJIEKYJa, BaJICHTHOCT,
3JEKTPOOTPULATENBHOCTh, CTENEHb OKHCICHUS, XUMHUYECKas
CBSI3b, MOJIb, MOJISIPHAsA Macca, MOJIIPHBIA 00BEM, yTIepOIHbII
ckener, GYyHKIMOHANbHAs TpyMNa, paaukal, H30Mepus,
W30MEpbI, TOMOJIOTUYECKHI pPsJl, TOMOJIOTH, YTJIEBOJOPO/IbI,
KHUCTIOPOJI- M a30TCOJIEpKAIINe COCTUHEHUS, OUOIOTUYECKU
aKTUBHBIC BelIecTBa (YIJICBOIBI, JKHUPBI, OEIKH), MOHOMEp,
MOJUMEpP,  CTPYKTYpPHOE  3BEHO,  BBICOKOMOJIEKYJISIPHBIE
COCTMHECHUS, KPUCTAITMYECKAsT PEIIeTKa, TUIIBI XUMHYECKHUX

peakuui (OKHCTTUTENLHO-BOCCTAHOBUTEIBHBIE, 9K30-U
SHJOTEPMHUUYECKHE, pEaKIMd HOHHOTO OOMeHa), pacTBOD,
INEKTPOJIUTHI, HEDIIEKTPOIUTHI, ANEKTPOIUTHYECKAS
JMCCOTIMAINSI,  OKUCIIUTENh, BOCCTAaHOBHTENb, CKOPOCTh

1 O6mue pesysbTaThl OCYLIECTBISIOTCS B COOTBETCTBUM C JIMYHOCTHBIMU M MeTanpeaMeTHbiMu pesyibratamu ®TOC COO (Ilpukas MunoGpuayku Poccuu ot 17.05.2012 Ne 413
(penmaxnus ot 27.12.2023 1.), B popMHpPOBaHHU KOTOPHIX y4acTBYeT 0011e00pa3zoBaTebHas JUCLIUIIIIMHA.

2 [lucuuIIMHApHBIE PE3YJIBTAThI OCYLIECTBISIOTCSA B COOTBETCTBHY C TPEOOBAHUAMHU K IPEIMETHBIM pe3yJibrataM Ga3osoro yposrs (ITPG), ycranosnennsimu ®T'OC COO (ITpuka3s
Muno6pHayku Poccun ot 17.05.2012 Ne 413 (pemakuust ot 27.12.2023 r.), ¢ COXpaHEHHEM UCXOJHOH HyMepaLuH.
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BHOCHUTH KOppCKTI/IBBI B JACATCIBHOCTh, OLICHUBATH
COOTBETCTBUE PE3YJIbTATOB LEJSIM, OIEHUBATh PUCKU
HOCJIEICTBUIN I€ATEILHOCTH.

0) 0a3oBbIe HCCJIeA0BaTEIbCKHE TeHCTBHS:

BJIAJICTh HAaBBIKAMH Y4e€OHO-HCCIICIOBATEIbCKOW U
NPOCKTHON JIEATEIbHOCTH, HaBBIKAMHU pa3peIIeHUs
npo0Jem;

BBIABJIATH IMPUYUHHO-CJIICACTBCHHBIC CBs3H1 u
aKTyaJM3UpOBaTh 3ajady, BBIIBUTATh THUIOTE3y €¢
PCIICHMA, HAXOAUTh apryMCHTBI JIA JOKa3aTCJIbCTBA
CBOMX YTBEP)KICHUH, 3ajaBaTh IapaMeTpbl U
KPUTEPUH PELLICHUS;

AHAJIM3UPOBATD IMOJIYUYCHHBIC B XO0A€ PCUICHUA 3aaa4n
pe3yJIbTaTHI, KPUTHYCCKH OLICHUBATh ux
JIOCTOBEPHOCTH, IIPOTHO3UPOBATH H3MCHEHHE B HOBBIX
YCIIOBUSIX;

yMETh TEPEHOCUTh 3HaHUS B TO3HABATENbHYIO U
MPAKTUYCCKYIO oOJactu KU3BHCACATCIIBHOCTH.

XUMHYECKON peaklM, XHMHUYECKOE€ paBHOBECHE), TEOpUU U
3aKOHBI (TEOpHUsI XHMMHYECKOIO CTPOEHHUS OpraHMYeCKHX
BemectB  A.M. bBytiepoBa, Teopus 3IEKTPOIUTHUYECKON
Juccounanuu, nepuoanueckuid 3axkon .M. Menneneesa, 3aKkoH
COXPAaHEHHUS Macchl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUHN SI3BIK
XHMUH, (AKTOJOTMYECKHE CBEACHHS O CBOICTBAax, COCTaBe,
MOJlyYeHUH U OE30MacHOM HCHOJB30BAaHUU  BaXKHEHIINX
HEOPraHWYECKUX M OpPraHMYeCKUX BELIECTB B OBITY U
MPAKTUYECKOH JEITeTbHOCTH YETIOBEKa;

I1P6 03. chopMHpPOBAaHHOCTh YMEHHH BBIABISTH XapaKTEPHBIC
OpU3HAKW U B3aUMOCBSI3b HM3YUYEHHBIX TMOHATUHN, MPUMEHSTH
COOTBETCTBYIOIIME TIOHATHUS IIPU ONMCAHUU CTPOEHHUS U CBOMCTB
HEOPraHUYECKUX U OPraHMYECKHUX BEIIECTB U UX MPEBPAILCHUM;
BBISIBJISITH B3aMMOCBS3b XMMHUYECKUX 3HAHUM C MOHATUSIMH U
MPECTaBICHUSIMH JPYTHX €CTECTBEHHOHAYYHBIX MPEIMETOB;
nP6 04. cdhopMHUPOBAHHOCT, YMEHHUW  HCIIOJIB30BATH
HAaUMEHOBAHMSA XMMHMUYECKUX COEAMHEHHH MEXIyHApOIHOTO
COI03a TEOPETUYECKON M NMPUKIAJTHON XUMHUU U TPHUBHUAIbHBIC
Ha3BaHMs BAXHEWIIMX BELECTB (3TUJIEH, alleTHIIEH, INIUIEPUH,
dbenon, dopmanbaeru, YKCyCHasi KUCIOTa, TIUIUH, YTrapHBIA
ra3, yrieKuCibli ra3, aMMHUaK, raiieHas W3BECTb, HEralmeHas
U3BECThb, NHUTHhEBAas COJa M JAPYTUX), COCTaBIATH (DOPMYIIbI
HEOPraHWYECKUX U OpPraHUYeCKHX BEIIECTB, YypaBHEHUS
XUMHYECKUX pPEaKIHi, OOBACHATH UX CMBICI; MOJITBEPKIATh
XapaKTepHbIE XUMHUYECKHE CBOIICTBa BELIECTB
COOTBETCTBYIOIIMMHU SKCIIEPUMEHTAMU U 3alUCSIMU ypaBHEHUI
XUMHYECKHUX PEaKIINi;

nP6 05. chopMupoBaHHOCTP YMEHHMH  YCTAaHABIWBATH
MIPUHAJIEKHOCTh N3YYEHHBIX HEOPTaHUYECKUX U OPraHUYECKUX
BEILIECTB K OMpEJEICHHBIM KJlaccaM M TPYIIaM COEAMHEHHIH,
XapakTepu30BaTb MUX COCTAB M BAXKHEWIINE CBOMCTBA;
OTIpeCIATh BUIbl XUMUYECKUX CBA3CH (KOBaJleHTHAs, HOHHA,
METaJllIM4yecKasi,  BOJOPOJHAs), THUIBl  KPUCTAIIIMYECKHX
PEILIETOK BEIeCTB; KJIacCu(UIUPOBATh XUMHUUECKHUE PEAKIINH;




ITP6 07. chopMHUPOBAaHHOCTH YMEHHH MPOBOAUTH PACUEThl IO
XUMHUYECKUM (pOopMysaM U YpaBHEHUSM XUMHYECKHUX PEaKIIHii ¢
UCIOJIb30BaHUEM (PU3UUECKHX BEJIMYHMH, XapaKTEePHU3YIOIIUX
BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI: Macchl, oObema
(HOpMallbHBIE  YCJIOBHS) Ta30B, KOJHMYECTBAa BEIIECTBA;
KCII0b30BaTh CUCTEMHbIE XUMHMUYECKUE 3HAHUS JUIS TPUHSITHUS
pelIeHrul B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CBA3AHHBIX C
BEII[ECTBAMH U UX TPUMEHEHHUEM.

OK 02. Ucnonb3oBath
COBPEMEHHbBIC
CpeICTBa MOUCKA,
aHanu3a u
UHTEPIIPETANH
uHbOpMaIUU U
nH(pOpMaIIMOHHBIE
TEXHOJIOTUU JIJIS
BBHITIOJTHEHUS 3a/1a4
npo¢eCcCuOHAIBHON
NesITeIbHOCTH

JInyHOCTHBIE Pe3yJbTATHI J0JKHBI OTPAKATH B YACTHU:

LHEHHOCTU HAYYHOI'0 MO3HAHMSL:

— c(pOpMUPOBAHHOCTb MHUPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAayKd U OOIECTBEHHOM MPAKTHKW, OCHOBAHHOTO Ha
UAJIOTe  KYJIbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO
CBOEr0 MeCTa B MOJIUKYJIHTYPHOM MUDPE;

— COBEpILICHCTBOBAHUE SI3BIKOBOM W YUTATEIbCKOU
KyJbTYypbl KaK CpEICTBa B3aUMOJCHCTBUS MEXIY
JIOJIBMH U TIO3HAHUS MUDA.

MeTanpeameTHblie pe3yJabTaThl J0JKHbI OTPAXKATh:

Osaanenue YHHBEPCAJIbHBIMH Y4eOHBIMU

NMO03HABATEJIbHBIMY /IeHiCTBUSIMH

B) pa6ora ¢ unopmanmeii:

— BIAJCTh HABBIKAMH TIONYyYEeHHS WHOOpPMAIUU U3
UCTOYHMKOB  Pa3HbIX  THUIIOB, CaMOCTOSTEIbHO
OCYHIECTBIISITh TOUCK, aHaliW3, CUCTEMAaTH3alUI0 U
UHTEPIPETANI0 WHPOPMAIIMU PA3JINYHBIX BHJIOB U
dbopM mpecTaBIeHNUS;

— CO037aBaTh TEKCThI B Pa3IMUHBIX (opMaTax ¢ y4eTOM
Ha3Ha4YeHWs WHPOPMAIMU U 1EJeBOW AayIAUTOPHH,
BBIOMpAsl ONTHUMAIbHYIO (HOpPMY TIPEICTaBICHUS U
BU3yaJIU3alUH;

JucuuniauHapHbie (MpeaMeTHbIE) Pe3yJbTAThl U JI0JLKHBI
0TpaKkaTh:

IIP6 06. BnaseHWe OCHOBHBIMH METOJaMH HAYYHOT'O [TO3HAHUS
BEIIECTB U XMMUUYECKHX SBJICHHH (HAOIIO/IEHUE, U3MEPEHHE,
9KCIIEPUMEHT, MOJICTIUPOBAHUE);

I1P6 07. chopMUPOBAHHOCTD YMEHHI MPOBOJUTH PACUETHI 110
XUMHYECKUM (popMysiaM U YpaBHEHHUSIM XUMHUYECKHUX PEaKIIHii ¢
WCIOJIb30BAaHUEM (PU3NYECKUX BEJIUYUH, XapaKTEPU3YIOIINX
BEIleCTBA C KOJIMYECTBEHHOM CTOPOHBI: Macchl, oOOBeMa
(HOpMmallbHbIE ~ YCJIOBHS) Ta30B, KOJHMYECTBAa  BEIIECTBA;
UCTIONB30BaTh CUCTEMHBIE XMMHUYECKUE 3HAHUS ISl MPUHATHS
pelIeHn B KOHKPETHBIX JKU3HCHHBIX CUTYAIUSAX, CBSI3aHHBIX C
BEIIECTBAMH U UX IPUMEHEHHEM;

nP6 08. chopMUpPOBAaHHOCTP YMEHUW TUIAHUPOBATH W
BBITIONHATh ~ XUMHYECKUH  OKCIEPUMEHT  (TpeBpaiieHus
OpPraHMYECKUX BEILECTB MPU HArpeBaHUU, OJyUYEeHUE STUIICHA U
W3Y4YCHHE €r0 CBOWCTB, KAUeCTBEHHBIC PEAKIIMH HA allbJETU/IbI,
Kpaxmall, YKCYCHYIO KHCIIOTY; JeHarypauusi OelIKkoB mpu
HarpeBaHWH, [BETHHIE PEAKIMU OEIKOB; MPOBOJIUTH PEAKIUU
MOHHOTO OOMEHa, OMNpeAeNsTh Cpeay BOJIHBIX pPACTBOPOB,
KaueCTBEHHBIC pEaKIMu Ha Ccynbdar-, KapOoHAT- U XJIOPU-
AQHUOHBI, HA KaTHOH aMMOHHS; pellaTh 3KCIEepPUMEHTaJIbHbIE
3aaauu no teMam "Metamisl" u "Hemeramisl") B COOTBETCTBUU
C TpaBWIaMH TEXHUKHA OE30MaCHOCTH TIPH OOpAIICHUH C
BEILECTBAMH U J1a0OPaTOPHBIM 000PYIOBaHUEM; NPEICTABIAThH
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— ONLCHHBATb JOCTOBCPHOCTD,
I/IH(l)OpMaHI/II/I, (S¢ COOTBETCTBHEC
MOPaJIbHO-3THUYCCKUM HOPMaM;

JICTUTUMHOCTDB
IIpaBOBbIM n

— BJaJACTb HAaBbIKaMH  pPACIIO3HABAHUA W  3allUThI
uHpopMmanuy, UHGPOPMAIMOHHONH  OGE30MacHOCTH
JUYHOCTH.

pe3yabTaThl XMMHUYECKOIO 3KCIepUMeHTa B (opMe 3alucu
YPaBHEHHI COOTBETCTBYIOIIMX peakuuil M (OpMyIHpPOBATH
BBIBOJIbI HA OCHOBE 3THX PE3YJIbTaTOB;

P66 09. cdhopMHUPOBAHHOCTL YMEHHUS  AHATU3UPOBATH
XMMHUYECKYI0  HMH(OpManuio, MOIy4aeMyl U3  pa3HbIX
MCTOYHUKOB (CPEACTB MacCcOBOM MHpOpManuu, ceTb IHTepHeT U

JIpyTHe).

OK 04. D¢ddexTuBHO
B3aUMOJICHCTBOBATH U
paboTaTh B
KOJUIEKTUBE U
KOMaH/1e

JInuHOCTHBIE Pe3yJbTAThI J0JKHBI OTPAKATh B YACTH:

rPa’kKJAaHCKOr0 BOCIIMTAHMSI:

— TOTOBHOCTH BECTH COBMECTHYIO [ESTEIbHOCTh B
WHTEpecax rpakIaHCKOro OOIIECTBa;

— YMEHHE  B3aWMOJCHCTBOBATH C  CONHAJIHHBIMU
WHCTUTYTAaMU B COOTBETCTBUU C WX (YHKUUAMHU H
Ha3HAYCHHEM.

MeTtanpeaMeTHble pe3yJabTAThl J0JIKHBI 0TPAXKATH:

OBiajieHHe YHMBEPCAJIbHBIMH KOMMYHHKATHBHBIMH

NeHCTBUAMU:

0) COBMeCTHAas /1eATeJIbHOCTD.

— TIOHMMATh U UCIOJIb30BATh MPEUMYIIECTBA KOMAHTHON
Y MHAUBHUIYaIbHON paboTHI;

— TMpUHUMATh  1EIHM  COBMECTHOM  JIeATEIhHOCTH,
OpPTaHW30BBIBATH M KOOPJIMHHUPOBATH JICUCTBUS TI0 €€
JIOCTHOKCHHIO: COCTaBJISAITh J1aH NEHCTBUH,
pacrpeesiaTh PO ¢ YYeTOM MHEHHHA YYaCTHHUKOB
00CyXJaTh pe3yIbTaThl COBMECTHOM PabOTHI.

OBiajeHne  YHHBEPCAJbHBIMH  PeryJsATHBHBIMH

NedCTBUAMU:

r) NpUHATHE ceOsl M APYTruX JI0dei:

— TIPUHAMATH MOTHBBI U apTyYMEHTHI JPYTHX JIOACH MPU
aHaJIM3€e PE3YJIbTATOB ICATEIHHOCTH;

— TpU3HABATH CBOE MPABO W MPaBO IPYTUX IIOJCH Ha
OIINOKH,

,}II/ICIII/II[J'[I/IHaprIe (npenMeTHme) pe3yJbTaTbl U J0J/IKHBI

0TPakKaTh:
P66 08. chopmupoBaHHOCT, YMEHHWM IUIAHUPOBATH U
BBIIIOJIHATh ~ XUMHUYECKUH  OKCIEPUMEHT  (IIpeBpalleHUs

OpPraHWYECKUX BEIIECTB IIPU HarpeBaHUU, TIOJyUCHHUE STUJICHA U
U3YyYEeHHE €r0 CBOMCTB, KAUeCTBEHHBIC PEAKIIMH HA albICTUIbI,
KpaxMmaj, YKCYCHYIO KHCIOTYy; JE€Harypanusi O€JIKOB TNpu
HarpeBaHUM, LBETHBIE PEAKIMH OEJNKOB; MPOBOJUTH PEAKIUU
WOHHOTO OOMEHa, OMpeNeNsITh Cpeay BOJHBIX pPacTBOPOB,
KayeCTBEHHbIE PEaKIMU Ha cyibdaT-, KapOOHAT- U XJIOPHI-
AQHUOHBI, HA KAaTHOH aMMOHWUS; pEeIIaTh JKCIEPUMEHTAIbHBIC
3ajauu 1o teMaMm "Metamisl" 1 "HeMeramnsl") B COOTBETCTBUH
C TpaBWIaMH TEXHUKHA OE30MaCHOCTH TIPH OOpalIeHUH C
BEIIECTBAMH U JTAOOPATOPHBIM 000PYIOBaHHUEM; MPEACTABIATH
pe3yapTaThl XMMHUYECKOTO JKCIepuMeHTa B (opme 3ammcu
YpaBHEHUU COOTBETCTBYIOUIMX peakuuid u QOopMyIHUpOBaTH
BBIBOJIbI HA OCHOBE ITHX PE3YJIHTATOB.




— pa3BUBaTh CHOCOOHOCTh TMOHMMATh MHUpP C IO3UIUU
JIPyroro 4ejioBeKa.

OK 07. JIMYHOCTHBIE Pe3yJbTaThl I0JIKHBI 0TPAXKATH B YacTu: | JlucunniauHapHbie (MpeaMeTHbIEe) pPe3yabTAThl M JIOJIKHBI
ConeiicTBoBaTh JKOJIOTHYECKOr0 BOCIIMTAHUS: 0TPakKATh:
COXpaHEHUIO — chopMupoBaHHOCTL  dKomorudeckoi  KyaeTypsl, | IIPO 01. chopMupoBaHHOCTH NpPEACTABICHUM: O XUMHYECKON
OKpPY’Karollleu cpeapl, [IOHUMAHUE BJIUSAHUSA COLMAIBHO-D)KOHOMUYECKUX | COCTABISIOIICH €CTECTBEHHOHAYYHOM KAPTUHBI MHUpPA, POJIH
pecypcocOepexeHuto, IPOLECCOB HA COCTOSIHUE IPHUPOAHON M COLMANLHON | XMMHM B IIO3HAHUM SIBICHHH INpUPOIbl, B (HOPMUPOBAHHU
MIPUMEHSITh 3HaHUSI 00 Cpeibl, OCO3HaHUE  TJIOOAIBHOIO XapakTepa | MbIIUIEHHS. M KyJBTypbl JIMYHOCTH, €€ (yHKLIHOHAIbHOM
W3MEHEHUH KJIMMaTta, 9KOJIOTHYECKUX MPooIIeMm; TPAaMOTHOCTH, HEOOXOIUMOH JIJIsl pEIICHUS TIPAKTUYCCKUX 3a71a4
IIPUHIHAIIBI — IUIAaHUPOBAaHUE U  OCYIIECTBICHUE HeﬁCTBHﬁ B | U DJKOJOTHYECCKHU 00OCHOBAHHOIO OTHOIIEHUS K CBOCMY
OepexKIMBOro OKpYXaloIllell Ccpele Ha OCHOBE 3HAHUA LeJIeH 3JI0pOBBIO U IPUPOJHOM CPELIE;
IIpOU3BOJCTBA, YCTOﬁqHBOFO pa3BUTUS YEIIOBEYECCTBA, IIP6 10. C(i)OpMI/IpOBaHHOCTB yMeHI/Iﬁ CO6J'IIOI[8.TL IIpaBuIa
3¢ HeKTHBHO —  aKTHBHOC HEIPUATHE ICHCTBUI, IPUHOCAIMX Bper | YKOTOTHYECKHU LENeCO00Pa3HOro MOBEACHHS B OBITY M TPYI0BOH
JEHCTBOBATH B OKpY’KaroIlen cpeje; JEATEIbHOCTH B LEJIAX COXPAHEHUS CBOEro 3J0pOBbS U
YpE3BBIYANHBIX —  yMeHue [[POTHO3MPOBATH HeGmaronpusTHple | OKPYKAIOEH NPUPOJHOH  CPEbl;  yYHTBIBATH  ONACHOCTH
CUTYaIUAX SKOJIOTHYECKHE  TOCIEACTBHS  NPEAIPHHAMAeMbIX | BO3ACHCTBHSA HA JKMBBIC OPraHHU3MBI ONPECICHHBIX BEIIECTB,
JIENCTBUM, IPEJOTBPALLATD UX. IIOHMMass CMBICI  IIOKa3aTens IPEeAeNIbHONW  JTOIyCTHUMOWU
MeTanpeaMeTHbIe Pe3yJabTaThl A0JKHBI 0TPAKATH: KOHNCHTPAIINH.
Osnapnenue YHHBEPCAJIbHBIMH Y4eOHBIMHU
NMO3HABATEJIbHBIMU JIECTBUSIMH:
B) padora ¢ nHgopmanmeii:
— WCNOJB30BaTh  CpeACTBA  WMH(MOPMALMOHHBIX U
KOMMYHUKAITMOHHBIX ~ TEXHOJOTUH B  PEHICHUH
KOTHUTUBHBIX, KOMMYHUKATUBHBIX u
OpTaHU3AIMOHHBIX 33/1a4 C COOJII0ICHHEM TPEOOBaHMI
DPrOHOMUKH, TEXHUKH O€30MacHOCTH, THTHUEHBI,
pecypcocOepeKeHusi, TPaBOBBIX M ATUYECKUX HOPM,
HOpPM UH(POPMAITMOHHOHN 0€30MaCHOCTH.
IIKC...

3 VkaswBatorcsa IIK, s1eMeHTHI KOTOpHIX (OPMHPYET NPHMKIAAHOM MOAylb (IPO(EecCHOHAILHO OPUEHTHPOBAHHOE cojepskaHue) B coorsercTBuu ¢ ®OI'OC peanusyemoil
npodeccun/cnenuansaoctu CIIO.
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2. CTPYKTYPA U COJAEPXAHUE OBIIEOBPA3OBATEJILHOM

JAUCHUITIVIMHBI «XUMMWS»

2.1. O0beM TUCHUILIMHBI U BUJbI Y4e0OHO# padoThI

. O0beM B
Buna yueOHoii padoThI
yacax

O01béM 00pa3oBaTeJIbHON MPOrpaMMBbI AU CHIUTITHHBI 72
Conep:xxanue yueOHOIro MaTepuaJia 64
BT. 4..
TEOPETUICCKHUEC 3aHATHS 36
MPAKTUYECKHUE 3aHITUS 18
71a00paTOPHBIE 3aHATHS 6
KOHTPOJIbHbBIE paOOTHI 4
IIpodeccrnonaibHO OpEHTHPOBAHHOE COJEPKAHUE (COTepPKAHME 8
NPHUKJIATHOr0 MOLYJIs)*
BT. U..
TEOPETUYECKHE 3aHATHS 4
MPAKTUYECKUE 3AHATUSA 4

**k*k

IpomeskyTounas arrecramus (1updepeHIupoBaHHbI 3aueT)

4 TIpodeccroHanbHO OPHUEHTHPOBAHHOE COZAEP/KAHHE MOYKET OBITH paclpeleNeHO MO pasjenaM (TemaM) WM

CKOHIICHTPUPOBAHO B pazzene [IpukinaaHoi Moayb.

> ®opMa NPOMEKYTOUHON aTTECTALIUM M KOJIMYECTBO YaCOB, OTBOJAUMBIX HA €€ IPOBEIEHHUE, PETIAMEHTUPYIOTCS

yueOnbsM mianoM OIT CITO
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2.2. TemaTuyecKkni IJIAH M COAEPKAHUE U CITUTIIHHbBI

c COBPEMEHHOMN
TeopHen CTpOEHUs
aTOMOB

aTOMOB. 3aKOHOMEpPHOCTH H3MEHEHHsI CBOMCTB XUMHUYECKHX D3JIEMEHTOB, 00pa3yeMbIX HMHU
MIPOCTHIX M CJIOKHBIX BEIIECTB IO TpynnaMm U nepuoaam llepuonnueckoi cucreMsl. 3HaUEHUE
[IEPUOJAMYECKOr0 3aKOHA M CUCTEMBI XMMHUYeCKUX 3ieMeHTOB .M. Menneneesa B pa3BUTHH
HayKH.

HaumenoBanue Copnep:kanue y4eOHOro Marepuasa (0CHOBHOE M NpodeccHoHaaLHOo opueHTHpoBannoe)®, | O0bém | dopMupyemble
Pa3/ieJIoB M TeM J1a00paTOpHbIe M NPAKTHYECKHE 3aHATHS, IPUKJIAIHOH MO1YJIb YacoB | KOMIETEHIUH
1 2 3 4
Coaep:xanue y4eOHOro MaTepuaJia 64
Pasnen 1. Teopernyeckue 0CHOBbI XUMHU 16
Tema 1.1. Cojaeprxanue yueOHOro MaTepuaJia 2 OK 01
OcHoBHBIE XuMHueckuil aneMeHT. AToM. S1po atoma, H30ToNbl. DIEKTPOHHAs 000JI0YKa. DHEPreTHUECKUe
XMMHUYECKHE IIOHATHS |ypOBHH, IOJYPOBHU. ATOMHBIC OpOHUTaNH, S-, P-, d- 31eMeHThl. OCOOCHHOCTH pacIpeIeICHHs 1
U 33KOHBI, CTPOEHHE |3JIEKTPOHOB IO OPOMTAISIM B aTOMax 3JIEMEHTOB HEPBBIX YETHIPEX MEPHUOA0B. DIEKTPOHHAsS
aTOMOB  XMMMYECKHUX |KOHGHrypaiws aroMoB. OCHOBHBIE XUMHUYECKHE 3aKOHBI
3JIEMEHTOB IIpakTHyeckue 3aHATHSA
IIpaktuyeckass pabora Nel. «OCHOBHBIE KOJMYECTBEHHBIE 3aKOHbl B XUMHUHU U PACYETHI IO
YpaBHEHHSIM XHMHYECKUX PEaKIUii».
OTHOcHTENbHBIE aTOMHAs M MOJEKyJsipHas Macchl. MonsgpHast macca. KonndecTBo BerecTsa. 1
MaccoBas nonst BemiecTBa. 3akoH ABoranpo. MonspHblii 00beM ra3oB. OTHOcCHUTENbHAS
IUIOTHOCTD ra3oB. PacueTsl 0 ypaBHEHUSAM XUMHUYECKHUX PEAKIMH ¢ HCIIOJIb30BAHUEM MacCOBOM
JI0JIM BElIeCTBa, 00beMa (HOpMaJibHbIE YCIOBUSI) I'a30B, KOJMYECTBA BELIECTBA
Tema 1.2. Coaepxkanue y4eOHOro MaTepuaJa 2 OK 01
[Tepnoanyeckuii 3akon | IIpakTHyeckue 3aHATHS OK 02
u Iepuoguyeckast |[Ipaktudeckas padora Ne2. «/3yueHne neprHoANUECKAX 3aKOHOMEPHOCTEH U X B3aHMOCBSI3HU CO IK'...
CHCTEMA XHMHYECKUX |CTPOECHHUEM aTOMOBY.
anementoB  JI. . |Tlepuoandeckas cuctemMa xumuueckux siaeMentoB J[.M. MenpaeneeBa. CBs3b MEPHOANYECKOTO
MenzeneeBa, ux CBA3b |3akoHa U [IepHOINYECKOM CHCTEMBI XHMUYIECKHX SJIEMEHTOB C COBPEMEHHOM TEOpHEH CTPOCHUSI 2

® O6pazoBartesnbHas opraHu3alyus BIPABE CAMOCTOSTENLHO ONPEAENATH TIOCIIEN0BATENLHOCTE H3yYEHHS PA3/IENOB U TEM, BXOIALIMX B HUX, & TAKXKE NEPEPACTIPEAEIAT KOJIUUECTBO
YacoB JIsl OCBOCHUsI 00y4alonMMucs y4eOHOTro MaTepuaa, ¢ y4eToM JIOTUKH (JOpMHUPOBaHMS AUCHUILUTHHAPHBIX PE3YJIBTaTOB, OOLIMX U MPO(PECCHOHATIBHBIX KOMIICTEHIINH,

MEXIPEIMETHBIX CBSI3€H C IPYTrMMHU JTUCHUITIMHAMH 0011[e00pa30oBaTesIbHOTO U 001IenpodeccHoHansHoro nukioB yueoHoro miana OIT CIIO.
" VkaspiBatores [1K, 31eMeHTBI KOTOPBIX (hOPMUPYET TPHUKIJHON MOAYJb (MPodeccMOHalbHO OPMEHTHPOBAHHOE cojepkanue) B cootBercTBuu ¢ O®I'OC CIIO peanusyemoit
npodeccun/cnenuansuoctu CI1IO
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VYcraHoBIEHUE CBSI3U MEXKIY CTPOCHHEM aTOMOB XMMHUYECKHMX 3JEMEHTOB U MEPUOIUYECKUM
H3MEHEHHEM CBOMCTB XUMHUYECKUX JIEMEHTOB M UX COCIMHEHHI B COOTBETCTBHH C MOJIOKECHHUEM
IIepnonnueckoi cucreMsl. Perienne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUM Ha
XapaKTEPHU3alUI0 XUMHUYECKUX JJIEMEHTOB «MeTalmmyeckue / HeMEeTaJUIMYeCKHue CBOWCTBA
XUMUYECKUX HJIEMEHTOB B COOTBETCTBUM C UX JJICKTPOHHBIM CTPOCHHUEM U IOJIOKEHUEM B
MEepUOINYECKOIN cucTeMe XumMudeckux 3semMeHToB .M. MeHeneeBay

Tema 1.3.

CrtpoeHue  BelecTBa
u npuposaa
XHUMHUYECKOH  CBSI3H.
MHuoroob6pasue
BCIIIECTB

Coaep:xanue y4eOHOro MaTepuaJia

CrtpoeHnue BeniecTBa. XuMu4eckast CBsi3b. BUbl XUMUUECKO CBsI3U (KOBaJIGHTHAS! HEMOJSIpHAS
W TIOJIIpHAs, MOHHAs, MeTaJuTHUecKast). MexaHn3Mbl 00pa3oBaHMs KOBAICHTHON XUMUYECKOM
cBs3 (OOMEHHBIW ¥  JOHOPHO-aKUEenTopHbIH). Bogoponnas cBsi3b. BaneHTHOCTH.
DneKkTpooTpuiaTeabHOCTh. CTeneHp okucieHus. oHbl: KAaTHOHBI U aHUOHBI

IlpakTH4YecKue 3aHATHSA

[Ipaktuyeckas pabora Ne3. «CTpoeHne BEIIECTBa U IPUPOAA XUMUYECKOH CBS3H».
JlemoHCcTpanus Mofenell KPUCTATUTMUYECKUX PELIeTOK: HMOHHOM (XJIOpHUI HaTpus), aTOMHOM
(rpaduT 1 anmaz), MOJEKYJSIPHOU (YTICKUCIIBIN ra3, HOJ), METALINYCCKON (HATPUi, MarHWiA,
Menb). Pemenne mpakTUyeckux 3aJaHUil Ha COCTABIEHUE AIEKTPOHHO-Tpadudeckux Gopmymn
aneMeHToB 1—4 neprojoB

OK 01

Tema 1.4.
Knaccudpukanus,

u HOMEHKJIaTypa
HCOPTaHNUYCCKUX
BELIECTB

Coaep:xanue yueOHOro MaTepuaJia

Knaccudukanusa HeopraHmdeckux BemlecTB. HoMeHKkIaTypa HEOpPraHMYECKHX BEIIECTB
(oxcuAbl, THIPOKCHBI, KUCIOTHI, CONM). BelecTBa MOJEKYJISPHOTO M HEMOJEKYJSPHOTO
CTpoeHHMsI. ATperatHble cCOCTOSIHUS BenecTBa. Kpucraminyeckue nu aMmopdHble BelecTBa. 3aKoH
MOCTOSIHCTBA COCTaBa BELIECTBA. THUIMBI KPUCTAIUIMYECKUX PELIETOK (aTOMHAas, MOJIEKYJIsIpHasi,
MOHHAsl, METaJUIMYEecKast). 3aBUCUMOCTh CBOMCTBA BELIECTB OT TUIIA KPUCTAIIIMYECKON PEIIETKH

IIpakTnyeckue 3aHATHS

[TpakTuueckas pabota Ned. «HomeHKIaTypa HEOPraHUYECKUX BEIIECTBY.

Pemenne MPAKTUYCCKUX SaHaHI/Iﬁ Jale} KJ'IaCCI/I(i)I/IKaI_[I/II/I, HOMCHKJIATYpPE U XHMHYCCKHUM
(dbopMyliaM HEOPraHMYECKHX BEIIECTB Pa3IMYHBIX KJIACCOB (YrapHBIM Ta3, YTJIEKHCIBIA ras,
dMMUaK, rameHasa n3BECTh, HErali€Has U3BECTh, ITUThEBAs CoOJa U )Ipyrnx): Ha3BaHU BECUICCTB
o mexayHapoanoit (MHOITAK) wnu TpuBHanbHONW HOMEHKIATYpPE U COCTaBJICHHE (POPMYIIBI
XUMHYCCKUX BCHICCTB, OMNPCACICHUC IMPUHAMICKHOCTH K KIIACCy. ITonck I/IH(l)OpMaIII/II/I 110
Ha3BaHUAM, UACHTU(PHUKATOPAM, CTPYKTYpHBIM (opMyIaM. AHAIN3 XUMUYECKOH HH(pOpMaIny,
MOJTy4aeMOW M3 Pa3HbIX HMCTOYHHKOB (CpeICTB MaccoBoi WH(opmaiuu, cetbh WMHTEpHET u

Jipyrue)

OK 01
OK 02

Tema 1.5.

Conep:kanue y4eOHOIro MaTepuaJa

OK 01
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Tunsl XUMHUUECKUX
peakuuii

Xumuueckass peakius. Knaccudukanuss XUMHUECKHMX pEaKUMd B HEOPraHUYECKOW U
OPraHMYECKOM XUMHUH. 3aKOHBI COXPAHEHHMS MAacChl BELIECTBA, COXPAHEHMs U IPEBpAILCHUS
SHEPrUM IPU XUMHUYECKUX peakluusX. OKUCIUTENIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUU (YPaBHEHMS
OKHUCJICHUA-BOCCTAHOBJICHMSI, CTENIEHb  OKUCJICHHs, OKHUCIUTEIb W  BOCCTAHOBUTEID,
OKHCIIUTEIbHO-BOCCTAHOBUTEIILHBIE PEAaKIUU B IPUPOJE, IIPOU3BOACTBEHHBIX IIpoleccax M
)KU3HEIeSITEIIbHOCTH OPraHU3MOB)

Tema 1.6.

CKOpOCTh XUMHUYECKHUX
peakuuii. XuUMHUYECKOe
paBHOBeECHE

Coaep:xanue y4eOHOro MaTepuaJia

CKOpOCTb peaklMu, €€ 3aBUCHUMOCTb OT DPAa3JIUYHBIX (AKTOPOB: MPUPOJBI pearupyromux
BELIECTB, KOHIEHTPALMU pPEarupyroliux BELIECTB, TEMIEPATyphl U IUIOLAAM PEAKIMOHHOM
noBepxHocTU. TerioBble 3P PEeKThl XUMUUECKUX PEAKLUI: K30~ ¥ 3HAOTEPMHUUECKUE PEAKIIHH.
OOpatumble peakiuu. XUMUYecKoe paBHOBecue. DakTOphl, BIMSIOLUIME HA COCTOSIHHUE
XMMHUYECKOI0 paBHOBECUS (KOHLIEHTPALlMsl PeareéHTOB WM NPOIYKTOB PEaKIMH, JaBJCHUE,
temneparypa). [lpunnun Jle [latense

IlpakTH4YecKue 3aHATHSA

[Ipaktuueckass pabora Ne5. «BnusHue pa3iauuHbIX (PAKTOPOB Ha CKOPOCTb XHMHUYECKOU
peakum».

Pemenne npakTUKO-OPUEHTHUPOBAHHBIX 33JaHMM Ha aHanu3 (AKTOpOB, BIMSAIOIMIMX Ha
U3MEHEHHE CKOPOCTH XMMHMUYECKOHN peaKklMK. 3aBUCUMOCTb CKOPOCTH XUMUYECKOW peaKkLUu OT
IIPUCYTCTBUS KaTaJIM3aTOpa Ha IPHUMEPE PA3JIOKEHUA NEPOKCHIA BOIOPOAA C IOMOILBIO
JUOKCHJa Maprahia W KaTtajasel. PernieHue mNIpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUM Ha
npuMeHenne npuHnuna Jle-Illatense g HaXOXAEHUS HANPABICHUS CMEIICHUS PAaBHOBECHS
XMMUYECKOH peaklMy U aHaIu3 (PaKTOPOB, BIUSIOUIMX HA CMEIIEHHEe XUMUYECKOTO PABHOBECHSI

OK 01
OK 02
IIK...

Tema 1.7.

PacTBOpHI, Teopust
BIIEKTPOJIUTHYECKON
JACCOLMAlU U HOHHBIN
oOMeH

Conepxanue y4eGHOro MaTepuasia

PactBoprl. Buabl pacTBOpPOB IO COAEPkKAHUIO PACTBOPEHHOrO BEMIECTBA. PacTBOPUMOCTB.
[TonsiTue o aucnepcHbIx cucremax. VICTUHHBIE M KOJUIOMJHBIE pacTBOpbl. MaccoBas ons
BelecTBa B pacTBope. [lonaTue o BogopoaHoM mokasarene (pH) pactBopa. DnekTponuTiHaeckas
nuccormanus. CHiIbHBIE U clIa0ble SJIEKTPOJIMTHI, HEAJICKTPOIUTHL. Peakiimu mnoHHOro oomMeHa

JlabopaTopHble 3aHATHS

JIaGoparopnas pabota Nel «IIpuroroBnenue pacTBOpPOBY.

[IpuroroBnenne pacTBOpOB 3aJaHHON MacCOBOW JOJIEW PACTBOPEHHOI'O BEIECTBA, ITPOBEICHUE
peakiuii HMOHHOTO OOMEHa, OIpeNieleHue Cpelbl pPAcTBOPOB BEIIECTB C  IOMOIIBIO
YHHMBEPCAJILHOIO MHJAMKaTOpa (KWCias, HEWTpaibHas, IIEJIO04Has). 3aJaHusl Ha COCTaBJIEHUE
HMOHHBIX peakuuid. PeleHne NpakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUM Ha PAaCcTBOPHI,
UCHOJIb3yEMbIE B OBITOBOM U MPOU3BOJCTBEHHON JAEATENbHOCTH YEJIOBEKa

OK 01
OK 02
OK 04
OK 07
IIK...
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KonTposabnasi padora
1

CrtpoeHue BemiecTBa 1 XMMUYECKUE peakiuu (1o pasaery 1)

Pa3nea 2. Heopranunueckasi xumust

10

Tema 2.1.
DUBNKO-XUMHYECKHE
CBOMCTBaA
HEOPTraHUYECKHUX
BEIIIECTB

Conep:kaHue y4e0HOT0 MaTepHuaJia

Mertamnel. Ilonoxenune wmeramnoB B llepuoguueckoil cucreMe XHUMHUYECKHX JIIEMEHTOB.
OCOOEHHOCTH CTPOEHMs 3JIEKTPOHHBIX 000JI0YeK aTOMOB MeTayuioB. OOmmue Qusnueckue
cBoiicTBa MeTauioB. CriiaBbl METaUIOB. DJIEKTPOXUMHUYECKMM psJl HaNpsHKEHUH METaulIoB.
XUMHUYECKUE CBOIMCTBAa BaXKHEHUIIMX METAJJIOB (HATPU, Kalnui, KaJblUil, MarHui, altoMUHUH,
LIUHK, XpOM, JKeJie30, MeIb) U HX coeauHeHud. OOmme crnocoObl MOJYyYEHHUS METaUIoB.
[TpuMeHeHne MEeTaIOB B OBITY U TEXHHUKE

Hewmeramnsl. [Tonoxenne Hemeramios B [lepuoauyeckoil cucteMe XuMuieckux 3nemeHTon .M.
MeHgeneeBa M OCOOCHHOCTH CTpPOCHHMsS aroMoB. Du3nyeckue CBOWCTBA HEMETAJLIOB.
AJtoTponus HeMeTaJIoB (Ha MpUMepe KUCIopoa, cepbl, Gochopa u yriaepoaa). XuMHUIESCKHE
CBOIMCTBA U MPUMEHEHUE BAKHEHIITUX HEMETAILIIOB (TaJIOT€HOB, Cephl, a30Ta, (hochopa, yriepoaa
U KPEMHHUS) M HUX COEAUHEHUW (OKCHJIOB, KHUCIOPOACOJEPKAIUX KHUCIOT, BOJOPOIHBIX
coenuHenuil). [IpuMeHeHne BaXKHEMIINX HEMETAUIOB U UX COECIMHEHUM

XUMUYECKHE CBOMCTBA OCHOBHEIX KJIACCOB HEOPTaHNUYCCKUX BCIICCTB (OKCI/II[OB, TUAPOKCUIOB,
KHCJIOT, cojiell u ,Z[p) I'eneTnyeckas CBs3b HCOPTaHNYCCKUX BCHICCTB, IPUHAMJICIKAIINX K
Pa3JIMYHBIM KJ1aCcCaM. 3aKOHOM€pHOCTI/I B U3MCHCHHH CBOMCTB IMPOCTBIX BEHICCTB, BOJOPOAHBIX
COG,HHHCHHﬁ, BBICHINX OKCHUIOB U THAPOKCHIOB

HpaKanecmle 3AHATHUSA

[IpakTuueckas padora Ne6. « PU3NKO-XUMHUYECKHE CBOWCTBA HEOPTAHUYECKUX BEILIECTBY.
CocraBiieHne ypaBHEHUH XMMHMUYECKHX PpEaKIMM € ydacTHEM TMPOCTBIX M CIOXKHBIX
HEOPraHWYECKHUX BEIIECTB: METAJUIOB M HEMETAUIOB; OKCHJIOB METaJUIOB, HEMETAUIOB H
aM(OTEPHBIX AIIEMEHTOB; HEOPTaHUYECKUX KUCIIOT, OCHOBaHUI M aM(OTEPHBIX T'MJIPOKCUIOB;
HEOPraHWYECKHUX COJIEH, XapaKTEPU3YIOIINX UX CBOMCTBA.

Pacuérsl Macchl BemecTBa Uil 00bEMa ra3oB M0 H3BECTHOMY KOJIMUYECTBY BEILIECTBA, MACCE MU
00BEMY OFHOIO M3 YYaCTBYIOIIMX B PEAKLMU BELIECTB, pacdE€Thl Macchl (00bEMa, KOIMUYECTBA
BEIIIECTBA) MPOJYKTOB PEAKLMH, €CIM OJHO M3 BELIECTB MMEET MpHUMecH. PerieHue npakTHKo-
OPHEHTUPOBAHHBIX 3aJlaHUI Ha CBOWCTBA, COCTaB, MOJIY4YEHHE M 0€30IIaCHOE MCIOJIb30BAaHUE
BOXHEHUIIMX HEOPraHUYECKHUX BEIIECTB B OBITY U MPO(ECCHOHATBHOMN NESTEIbHOCTH YeJIOBEKa

OK 01
OK 02
OK 04
IIK...

Tema 2.2.

Conep:kaHue y4eOHOI0 MaTepHuaJa

JlabopaTopHble 3aHATHS

OK 01
OK 02
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Wnentudukanus JIaGoparopnas padota Ne2 «MneHTrndukanus HEOPraHUIECKUX BEIIECTBY. OK 04
HEOPraHMYECKUX Penrenune sxcniepuMEHTAIBHBIX 33124 [0 XUMHUYECKUM CBOMCTBAM METaJNIOB U HEMETAJUIOB, 110
BEIIIECTB pacro3HaBaHUIO M TOJYYCHHUIO COEAMHEHHH METalJIOB M HEMETalsioB (B3auMoJeicTBUE
THJIPOKCHUIA AIFOMUHUS C PACTBOPAaMH KHCJIOT W Ienoueit,). Mnenrudukanus HeopraHn4eckux
BEIIECTB C HCIOJb30BAHUEM HX (PU3UKO-XUMHUECKHX CBOMCTB, XapaKTEPHBIX KauyeCTBEHHBIX
peaknmii. KauecTBeHHBIE peaknuu Ha cylbdar-, KapOOHAT- M XJIOPHI-aHUOHBI, Ha KATHOHBI
METAJUIOB M KATHOH aMMOHHUSI
KonTpoabnas pabdora .
2 CBoiicTBa HEOpraHUYECKUX BEIIECTB (TI0 paznuemny 2) 1
Paznen 3. TeopeTuueckue 0CHOBBI OPraHUYeCKOH XUMUM 4
Tema 3.1. Coaeprxanue yueOHOro MaTepuaJia 4 OK 01
Knaccugukanus, [Ipenmer oprannyeckoil XMMHUU: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAYCHUE B NOJYYCHUH HOBBIX
CTpOCHHUE Y |BEIIECTB M MaTephajoB. TeopHsl CTpOCHUs opraHudeckux coenumHeHuid A.M. Bytieposa, eé
HOMEHKJIaTypa OCHOBHBIE TTOJI0KEHUsA. CTPYKTYpHBIE (POPMYJIIBI OPraHUIECKHUX BEIIECTB. | OMOIIOTHS, U30MEPHSL.
OpPraHUYECKHX BEUIECTB | XUMHUECKAs CBSI3b B OPraHMUECKUX COCAMHCHUAX: KPATHBIC CBSI3H, G- U TT-CBSI3U. 2
[IpencraBnenne o Kiaccu(UKalMU OpraHWMYECKWX BemlecTB. HoMeHKIaTypa OpraHHYecKuX
COeMHEHUI (cucTeMaTHyeckas) M TpUBHAJIbHBbIE Ha3BaHHUS BaKHEHIIMX MpencTaBUTENIeH
KJIACCOB OPTraHMYECKUX BEIIECTB
IIpakTHYecKHe 3aHATHS
[TpakTuueckas padota Ne7. «HoMeHKIaTypa OpraHUuYeCKUX BEIIECTBY.
O3HakomiieHHe C oOpa3llaMM OpraHMYeCKHMX BEIIEeCTB M MaTepHajaMM Ha HX OCHOBE,
MOJISIMPOBAaHNE  MOJIGKYJI ~ OPraHMYECKMX  BEIIECTB, HAONIOJEHWE W  ONHCaHHE
JIEMOHCTPAIIMOHHBIX ONBITOB IO IPEBPAIIEHUIO0 OPraHUYECKHX BEIIECTB IPH HarpeBaHUHU 5
(mnaBiieHue, oOyrimBanue W ropeHue). CocTaBieHHE TOTHBIX M COKPAIIEHHBIX CTPYKTYPHBIX
dbopMyn OpraHMYEeCKMX BEIIECTB OTJCJIBHBIX KIJIACCOB, MCIOJB3YS MX Ha3BaHUSA IO
CHCTEMAaTHYeCKOW W TPWUBUAIBHOW HOMEHKJIAType (ITHJICH, aleTWJIeH, TIUIepuH, (eHOoT,
¢dbopmanpaeru, yKCycHas KUCIIOTa, IIMLKMH). PacueTsl mpocrteiineid popMysbl OpraHu4ecKou
MOJIEKYJIbl, UICXO/ISl U3 3JIEMEHTHOTI'0 cocTana (B %)
Pa3znen 4. YriieBoaopoabl 10
Tema 4.1. Conep:kanue y4eOHOIro MaTepuaJia 8 OK 01
Vraesonopoabl ¥ uX|[IpesenbHble YIIeBOA0POAbI (TKaHbI): COCTAaB M CTPOEHHE, FOMOJIOTHYECKHIA psijl. MeTaH 1 HTaH: OK 02
NPUPOAHBIC MCTOYHHKH |COCTaB, CTPOCHHE, (DU3MUECKHE M XUMHUYECKHME CBOMCTBA (PEAaKIMU 3aMELIEHHs W TOpeHus),| 2 OK 04
IIK...

IMMOJIYUCHHUC U IPUMCHCHHUC.
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HenpenenbHbie yriaeBo0opob! (aIKEHbBI, aTKaAUCHBI, aTKUHBI).

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKUN Psii. DTHICH W MPOMHICH: COCTaB, CTPOCHUE,
(bu3nUecKre U XUMHYECKUE CBOMCTBA (PEAKINH TUAPUPOBAHMS, TAIIOTCHUPOBAHUS, THIPATAIIHH,
OKHCJICHHS U TIOJIMMEPU3ALINH ) TTOJTyYeHHE U IIPUMEHEHHE.

Ankamuensl: OyranueH-1,3 u meTwiOyranueH-1,3, XuMUYeCKoe CTPOCHHE, CBOMCTBA (peaKIius
MOJIMMEpPHU3aIiK), MPUMEHEHUE (I CHHTE3a MPUPOJAHOTO W CHHTETHYECKOr0 Kaydyka M
PE3UHBI).

AJNIKMHBI: COCTaB M OCOOCHHOCTH CTPOCHHUS, TOMOJIOTHUECKUH psill. AUECTHICH: COCTaB,
XUMHYECKOE CTpOeHHE, (HU3MYeCKHe W XUMHYECKHE CBOWCTBA (peakiuy THIPHUPOBAHUS,
rajJOreHUpPOBaHMsl, THIPATallMd TOPCHHs), TMOJY4YeHHE U  NpUMeHeHHe  (MCTOYHHK
BBICOKOTEMIIEPATYPHOT'O TUNIAMCHH JIJIsl CBAPKH U PE3KH METAJLIOB)

Apomaruueckue yrieBogopos! (apeHsl). beHzon u Tonyoun: cocras, cTpoeHUE, HU3HYSCKUE U
XMMHUYECKHE CBOWCTBA (pEaKlMy raJloreHUpPOBaHUsI U HUTPOBAHUS), IOJyUYEHUE U IPUMEHEHHE.
Tokcu4HOCTD apeHOB (BIUsIHUE OCH30J1a HAa OPraHU3M 4YeloBeka). [ eHeTHdYecKas CBs3b MEXIY
YIJIEBOIOPOAAMHU, IPUHAIEKALTUMU K Pa3InYHbIM KJIaccaM.

[TpupoHble UCTOUHUKH YyIieBoJopo0oB. [IpupoaHsblii ra3 u nomyTHsle HeTsHbIE Ta3bl. HedTh
n e€ mpoucxoxiaeHue. CrocoObl nepepadOTKH HE(PTHU: MEpEeroHKa, KPEeKHUHI (TepMHUYECKH,
KaTaluTUdeckui), mnuponus. IIpoaykrsl mepepaboTku HepTH, HUX TPUMEHEHHE B
MIPOMBIIITIEHHOCTH

u B ObITy. KaMeHHBIH yrosib U MPOIYKTHI €ro nepepadoTKu

Tema 4.2.
DU3NKO-XUMHYECKHE
CBOMCTBaA
YIJIEBOJOPOOB

Conepxanue y4eGHOro MaTepuajia

JlabopaTopHble 3aHATHS

JlaboparopHast pabora Ne3 «CBoMCTBa yTIIEBOIOPOIOBY.

TpuBuanpHas U MeXAyHapOIHAas HOMEHKIIATypa, XHMHUECKUE CBOMCTBA, CIIOCOOBI MONyYeHUs
yraeBofopoaoB. [lomydeHne JTHIIEHA W W3yYeHHE €ro CBOMCTB. MonenupoBaHUE MOJIEKYN U
XMMUYECKHX TPEBPALICHUN yIiIeBOAOpoa0oB (Ha mpUMepe dTaHa, STUJICHA, alleTHIICHA W JIp.) U
TaJIOTeHOIPON3BOIHBIX

OK 02
OK 04

Pasnen 5. Kuciopoaocoaep:kamue opraHudecKue coeIMHeHUus

14

Tema 5.1.
Crouptel. Genon

Conep:kaHue y4eOHOTr0 MaTepHuaJia

[TpenenbHbIE OHOATOMHBIE CITUPTHI (METAHOJ U 3TAHOI): CTPOCHHUE, (PU3UYECKUE U XUMHUYESCKUE
CBOMCTBa (peaky C aKTUBHBIMH METaJUIaMH, TaJIOr€HOBOJOPOAAaMHU, TOPEHUE), IPUMEHEHHE.
BonoponHeie cBs3n Mexay MoJIeKyldamMHu cUpTOB. DHU3HOIOTMYECKOe NEHCTBHE METAHONA U
JTaHoJa Ha OpPraHu3M 4eJOBEKa.

OK 01
OK 07
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MHoroaroMHble COUPTHI (ITUICHTIMKONb M TIIUIEPHUH): CTPOCHHUE, PU3MYECKUE U XUMHUYCCKHE
CBOWCTBA (B3aMMOJEHCTBHE CO IICJIOYHBIMH MeTallaMHM, KauyeCTBEHHas peakuus Ha
MHOroaToMHble crnupThl). dusnonoruvyeckoe AeiicTBUE Ha OpraHu3M uenoBeka. [Ipumenenue
[JIALEPUHA U DTUJICHTIIUKOJIS.

@®enon. CtpoeHne MOJEKYNbl, QU3NYECKHE U XMMHUYECKHE CBoicTBa (eHosa. TOKCHYHOCTH
¢deHoa, ero puznonornyeckoe IeiicTeue Ha OpraHu3m yenoseka. Ilpumenenue gpenona

Tema 5.2.

ANLOETuan.
KapOoHOBBIE KHCITOTEHI.
CrnosxHble 3upsl

Coaep:xanue y4eOHOro MaTepuaJia

Anpnernapl U KeToHbl ((hopManbleruj, ameTanbJerui, aleToH): CTpoeHHe, (pusnueckue u
XMMHUYECKHE CBOMICTBa (pEeakIUM OKUCIEHUS U BOCCTAHOBJICHMS, Kau€CTBEHHBIE DPEAKIIUH),
IIOJIyYE€HUE U IPUMEHEHHE.

OAHOOCHOBHBIE TMpeAEIbHbIE KapOOHOBBIE KUCIOTHI (MypaBbUHAas W YKCYCHas KHCJIOTHI):
cTpoeHue, (GU3MYeCKHe M XHUMHYECKHe CcBoiicTBa (0oOLiue CBOWCTBA KHCJIOT, pEaKLus
TepuUKaAIMK), MOMydyeHHe M mpuMeHeHne. CTeapruHOBash W OJEHHOBAs KHCIOTHI Kak
IIPEJCTaBUTEIIN BBICIINX KapOOHOBBIX KMCIOT. Mbljla KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, UX
MOIOLIEE JCHCTBHE.

CrnoxHble 2pUpbl KaK MPOU3BOIHbIE KAPOOHOBBIX KUCIOT. [ HAPOIN3 CIOXKHBIX 3GUPOB. KUpBHI.
I'uaponms xupos. [Ipumenenne xupoB. buosornueckas posb )KMPOB

OK 01
OK 02
OK 04

Tema 5.3.
Yriesoanl

Coaep:xanue yueOHOro MaTepuaJia

VYrieBonbl: cocTaB, KiaccH(UKAIUs YrieBOJAOB (MOHO-, JU- M TOJUcaxapuisl). [nmoko3a —
MPOCTEHIIMIA MOHOCaXapHJ: OCOOCHHOCTH CTPOCHMS MOJIEKYIbI, (PU3UUYECKUE U XHUMHUYECKHE
CBOMCTBa TIIOKO3bI (B3aumojeicTBue ¢ ruapokcugoM menu (II), oxucineHnme amMMHuayHbBIM
pacTtBopoM okcujia cepedpa (1), BocctaHoBIeHHE, OpOXKEHUE TIIFOKO3bI), HAX0XK/IEHUE B IIPUPOJIE,
MPUMEHEHHE TIIOKO3bI, OMOJIOTHYECKas POJb B JKU3HENCSITEIHLHOCTH OpTraHW3Ma 4YellOBeKa.
dotocunTe3. PpyKTO3a KAaK U30MEP TITIOKO3BI.

Caxapo3a — mpencTaBUTENIbh IUCAXapuOB, THAPOIU3 Caxapo3bl, HAXOXICHHE B MPHUPOJE U
pUMEHEHHE.

[Monmucaxapuapl: KpaxMal ¥ IIEJUTIONI03a KaK MPHPOHBIE moiuMmepbl. CTpoeHue Kpaxmaia U
LEJITI0NI03b], PU3NYECKUEe U XUMUYECKHE CBOMCTBA KpaxMaia (THAPOIIN3, KaueCTBEHHas peaKius
C MOJIOM)

OK 01
OK 02
OK 04

Tema 5.4,
Du3NKO-XUMHYESCKHE
CBOMCTBA
KHCJIOPOJ0COIEPIKALIUX
OpraHUYECKUX

Coaep:xanue yueOHOro MaTepuaJia

IIpakTuyeckue 3aHATHS

[MpakTuueckass pabora Ne§. «HomeHkiaTypa KHUCIOPOAOCOAEPKAIIUX OPTaHUYECKUX
COCITUHEHUNY.

OK 01
OK 02
OK 04
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COEIMHEHUN

TpuBuanpHas ¥ MEXIyHapoIHAs HOMEHKJIATypa, XUMHUYECKUE CBOWCTBA, CIIOCOOBI TOIYYECHUS
CIUPTOB U (PEHOJIOB, KAPOOHOBBIX KUCIOT U 3(UPOB, aNbJETU0B U KeTOHOB. COCTaBIIEHUE CXEM
peakuuii (B TOM 4YHUCJIE IO IPENJIOXKEHHBIM LENOYKaM IPEBpAIECHUI), XapaKTepU3YIOLIUX
XMMHMYECKHE CBOMCTBA KUCIOPOAOCOAEPKAUX OPraHUYECKUX COCIUHEHUN

[TpakTuueckas pabora Ne9. «Xumudeckue W (PU3NUYECKHUE CBOMCTBA KHUCIOPOIOCOACPIKALIUX
OpPraHUYECKUX COCAUHECHUSY.

[IpoBenenue, HAOMIOACHHWE M ONMHMCAHUE JEMOHCTPAIMOHHBIX OIBITOB: TOPEHUE CIUPTOB,
Ka4eCTBEHHBIC PEaKIMU OJHOATOMHBIX CIHUPTOB (OKHCIeHHe 3TaHosa okcuaom meau (I1)),
MHOT'0aTOMHBIX CIIHPTOB (B3auMojeiicTBue riuumepuna ¢ ruapokcuaom meau (1)), ambaernaon
(oxucieHne amMMHMa4dHbBIM pacTtBopoM okcuma cepebpa(l) u  ruapokcumom wmemu  (l1),
B3aMMOJICHCTBHE KpaxMaJia C HOJIOM), H3yUSHHE CBOWCTB pacTBOPA YKCYCHOM KHUCIOTHI

Pa3znen 6. A3oTconepxxanue opranHnyecKkue coeTuHeHUust 4
Tema 6.1. Cojaeprxanue yueOHOro MaTepuaJia 4 OK 01
AMMHEL. AMUHBI: METWJIAMUH — MPOCTEUILNI MPEICTaBUTEIb aMHUHOB: COCTaB, XUMHYECKOE CTPOCHUE, OK 02
AMMHOKUCIIOTHI. (du3HUYeCcCKre U XUMUYICCKUE CBOMCTBA, HAXOXKCHHUE B IPUPOJIC. OK 04
benku AMUHOKHUCIOTHl Kak aMm(oTepHble opraHuyeckue coenuHeHus. DPU3NYecKue U XUMHUYECKUe

CBOMCTBa aMHHOKHCJIOT (HAa TpUMepe TIuIMHA). buonornyeckoe 3HA4YEHHE AMUHOKHUCIIOT. 2

Ilenrtu bl

benku kak mpupomHsie moaumepsl. [lepBuuHas, BTOpUYHAs UM TPETHYHAS CTPYKTypa OEIKOB.

XuMHUYeCcKHE CBOWCTBA OENKOB: THAPOIIN3, JeHATYpallks, KaYeCTBEeHHbIE peaKluK Ha OeTKU

IIpakTHYecKHe 3aHATHS

[TpakTuueckas padora Nel0. «CBoiicTBa a30TOCOAEPKAIIUX OPTAHUYECKUX COSTUHEHUNY.

dusznueckue M XUMUYECKHE CBOMCTBA aMUHOB (pEaKIMU C KHUCIOTaMU W TOPEHUs) H 2

aMUHOKHCIIOT (Ha mpuMepe ThnuimHa). Habmronenrne u onucaHne JEMOHCTPAIIMOHHBIX OMBITOB:

JeHaTypaiusi 0€JTKOB IMPU HArPEBaHWH, IIBETHBIE PEAKIINU OCIIKOB
Pa3nes 7. BbicOkOMOJIEKYJISIPHbIE COeIMHEHUS 2
Tema 7.1. Coaepxanue y4eOHOIro MaTepuaJa 2 OK 01
IInacTmaccel. IIpakTHYecKHe 3aHATHS 2 OK 02
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Kayuyku. Bosmokna [Mpaktnueckass pabora Nell. «CuHTe3, aHanW3 W KIACCU(PUKANUS BBICOKOMOJICKYIISIPHBIX OK 04
COCTUHEHUN)» IIK...
OCHOBHbIE TIOHATUS XHUMHUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHHMH: MOHOMEp, IIOJUMED,
CTPYKTYypHOE 3BEHO, CTENEHb MOJMMEpU3AINK, CpelHsAs MOJeKyJspHas Macca. OCHOBHbBIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH — ITOJIMMEPU3ALUS U ITOJIMKOHICHCALIMSL.
O3HakoMJIeHHE ¢ O0pa3lamMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcC, KaydyyKOB:
IJIaCTMACCHI (ITOJIMATUIIEH, MOJIUIIPOINIIEH, TOJIMBUHUIIXJIOPU], MTOJIUCTUPOI); HATYpaJIbHbIN U
CUHTETHYECKHE Kaydyku (OyTaaueHOBBIHA, XIJIOPOMPEHOBBIM U H3OMPEHOBBIN); BOJOKHA
(HaTypasibHBIE (XJIONOK, IIEPCTh, MIEIK), MCKYCCTBCHHBIC (AlleTaTHOE BOJOKHO, BHCKO3a),
CHHTETHYECKHE (KAIPOH M JIaBCaH)

KonTposbnasi pa6ora

3 CTpyKTypa ¥ CBOMCTBa OPraHUYECKUX BeliecTB (1o pasaenam 3-7) 2

IpodeccHoHaaLHO OPHEHTHPOBAHHOE COAEP/KaHNe (CodepRanme NPUKIATHOr0 MoLy.1s)d 8

Pa3nen 8. Xumusi B ObITY M POU3BOJACTBEHHOI IeATEJIbHOCTH YeJIOBEKA 8 OK 01
Tema 8.1. Conep:xaHue y4eOHOro MaTepuaJia 8 OK 02
XnuMuyeckue [IpaBuia 3KOJIOTMYECKH L€1ecO00pa3HOro MOBEACHHS B OBITY U TPYJIOBOM JEATEILHOCTH B OK 04
TEXHOJIOTUHI [ENSAX COXPAHEHUS CBOETO 3/I0pPOBbS M OKpPYXKAIOUIEW NPUPOIHON Cpelbl, OIAaCHOCTh OK 07
B MOBCEJHEBHOM | BO3/IEHCTBUSL HA JKUBBIE OpPraHU3Mbl OPraHMYECKMX BEIIECTB OTHENIBHBIX KJIACCOB IIK...

U npodeccCHOHaNbHOMN | (YIIeBOIOPOIbI, CIHUPTHI, (EHOJBI, XJIOPOPraHUYECKHE MPOU3BOJHBIC, ANBACTHIBI WU JIp.),
JCATEIIBHOCTH YEIOBEKA | IT0KA3aTelb NPEAEIIBHO TO0IYCTUMOM KOHLIEHTPALUU U €70 UCIIOJIb30BAHHUE.

Ponp xumunm B oOecriedeHUH HKOJOTHYECKOM, SHEPreTHUEeCKOM M TMHUIIEBON O€30MacHOCTH, 4
pa3sBUTHUM  MEIUIMHBI, CO3/JlaHUM HOBBIX MaTepuajoB (B 3aBUCUMOCTH OT BHUJA
npodeccnoHanbHOM AeITeTbHOCTH ), HOBBIX HCTOYHUKOB YHEPIHH (a71bTEepHATUBHBIE HCTOUHUKH
sHeprun). IloHsATHE O HAy4YHBIX MeETOJaX IO3HAHUS BEUIECTB M XHWMHYECKUX pPEaKLUi.
[IpencraBienust 06 OOMMX HAyYHBIX MPHUHIMIAX MPOMBIIUIEHHOTO MOJTYYEHHS] Ba)KHEUIINX
BEIIECTB (Ha MpuMepax MPOU3BOICTBA AMMHUAKA, CEPHOM KUCIIOTHI, METAHOJIA).

8 B pamkax uacos ITOC MoryT GbITh HPOBEIEHBI MHTETPHPOBAHHBIE 3aHATHS C YYETOM COJEPIKATEIBHBIX MEXKIIPEAMETHBIX CBs3eil Mo AByM U Golee 0011c00pa3oBaTENbHBIM
JIUCIUIIIMHAM

dusuka: marepusi, SHEpIUs, Macca, aToM, dJIEKTPOH, MPOTOH, HEHTPOH, HOH, U30TOII, PaJANOAKTHBHOCTb, MOJICKYJIa, SHEPIreTUUECKHH YPOBEHb, BEIIECTBO, TEIO, 00BEM, arperaTHoe
COCTOSTHHE BELIECTBA, (PU3NYECKUE BEJIMUMHBI U IMHULIBI UX U3MEPEHUS, CKOPOCTb.

Buonorus: knerka, opranusmM, Onocdepa, skocucrema, 0OMEH BEIIECTB B OpraHu3Me, (OTOCHHTE3, MaKpO- U MHUKPOIJIEMEHTHI, BUTAMUHBI, OMOJOTMYECKH AKTHBHBIC BELIECTBA
(Oenku, yriieBoabl, XKUPBL, PEPMEHTBHI).

I'eorpadus: MuHEpaIbl, TOPHBIE TIOPOJIBI, ITOJIE3HBIE HCKOMAEMBbIE, TOIIMBO, PECYPCHI.
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XuMHUS M 30pOBbE YEJIOBEKa: IpaBWiIa OE30MAaCHOTO HCIIOJIb30BAaHHS JIEKApCTBEHHBIX
[penapaToB, ObITOBOM XMMHH B MOBCEAHEBHOM KU3HU

HpaRTn'{ecmle 3AHATHSA

[Ipaktrueckas pabdora Nel2. «IIpumeHeHHME XMMHMUYECKMX BEIIECTB W TEXHOJOTHH C YYETOM
Oynyiiei mpoecCHoHATBHON ACSITETEHOCTIY.

Pemenne keiic-3a1ay mo TeMaM: MHUIIEBBIE MPOIYKThI, OCHOBBI PALMOHAIBHOIO MUTAHMUS,
BOKHEWIIIME CTPOUTEIbHBIE M KOHCTPYKIIMOHHBIE MaTepUaibl, CEJIbCKOXO3SIICTBEHHOE
MIPOU3BOJICTBO, KPAaCKH, CTEKJIO, KepamMHKa, MaTepHallbl JJs 3JIEKTPOHUKH, HaHOMATepHAaIIbI,
TEKCTWJIbHBIE BOJIOKHA, MCTOYHUKH SHEPIHHM, OPTraHWYECKUE W MHUHEpaJIbHBIC YyIOOpEHHS,
JIEKapCTBEHHbIE U KOCMETUYECKHUE MpernapaThl, ObITOBAs XUMUSI, MaTEPHAIIbl U3 UCKYCCTBEHHBIX
Y CUHTETUYECKHUX BOJIOKOH.

3amuTa: [IpencraBienue pe3ynbTaToOB pelIeHUs Keiic-3a1ady B (QopMe MUHHU-IOKIA/Aa
(momyckaercs UCIOIb30BaHNE rPaUIECKUX U MPE3ECHTAIMOHHBIX MAaTEPHAJIOB)

IpomexxyTouHas aTTecTaius no ucuuminie (nuddepeHupoBaHHbIN 3a4€T)

Bcero

72
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3. yCiaoBust PEAJIM3ALINN ITPOI'PAMMBbI
OBHIEOBPA3OBATEJBHOU JUCIUIIJINHBI

3.1. TpeOoBaHusI K MHHHMAJIBHOMY MATEPHAJIbLHO-TEXHHYECKOMY
o0ecneyeHmn 1o

JIist peanu3anuy MporpaMMbl TUCIUIUIAHBI JODKHBI OBITH MPEyCMOTPEHBI
CJIEIyIOIUE CTeIHAIbHbIE TOMEIIEHUs: YUeOHbI KaOMHET XUMUU W/WIN Y4eOHOU
XUMUYECKOH JTab0paToOpHH.

D¢ GheKTUBHOCTL  MpernojaBaHus  00Ieo0pa30BaTeIbHON  JUCHUTLIUHBI
«XuUMHSD) 3aBUCUT OT HAJIMYHS COOTBETCTBYIOIIETO MaTEPHATBHO-TEXHUYICCKOTO
OCHAIIEHUS. DTO OOBSICHIECTCS OCOOCHHOCTSMH THCIUIIINHBI, B TIEPBYIO OYEPEIb,
e€ SKCINEPUMEHTAIBHBIM XapaKTepoM, IIUPOKUM CIEKTPOM MPUMEHEHUs U
MPAKTUYECKOH  3HAYMMOCTBIO. PeKOMeHIyemMoe  MaTepHalbHO-TEXHHUYECKOE
oOecrieueHne KaOuWHETa XUMHM U XUMHUYECKOM J1labopaTopuu  BKIIOYAET:
CHEIUATN3UPOBAHHYIO MEOEIIb U CUCTEMbI XPaHEHHUSI, TEXHUYECKUE U DJICKTPOHHbBIE
cpeacTBa  OOydeHHUs, JIEMOHCTPAIIMOHHBIE  y4eOHO-HArJsIHBIE  MMOCOOUS,
JIEMOHCTPAIIMOHHOE 00OpYyAOBaHHE U TPHUOOPHI, JTAOOPATOPHO-TEXHOJIOTHIECKOE
o0opynoBaHue, Ja0OpaTOPHYI0 XUMHYECKYIO TOCyay, Mojeiau (0ObeMHbIE U
IUIOCKUE), HATypalibHble OOBEKThl (KOJUIEKUIMH, XHWMHYECKHE PEaKTUBbI),

obopynoBaHue 1a00paHTCKOM.

Cneunuaau3upoBanHasi Mmede/ib U CHCTEMbI XPaHeHUsl
1 | Cton naGopaTOpHBINA JEMOHCTPALIMOHHBIN (C 3aIIUTHBIM, XUMOCTOMKUM U TEPMOCTOUKUM
MOKPBITHEM, PAKOBUHOM, MOJIBOJIKOM M OTBEJICHUEM BOJbI, CAHTEXHUKOM,
INEKTPUUYECKUMHU PO3ETKAMHU, aBTOMAaTaMHU aBapUIHOTO OTKJIFOUEHHS TOKA)
2 | Cron 1ab0opaTOPHBI TEMOHCTPAITMOHHBIN ¢ HAJACTPOUKOHN (C 3aIIUTHBIM, XUMOCTOMKUM H
TEPMOCTOMKUM MOKPBITHEM )
3 | Cron yueHU4YecKuil 1abOpaTOpHBIN, pEryIUPyEMbIi IO BHICOTE (C 3aIIUTHBIM,
XUMOCTOUKUM U TEPMOCTONKHUM MOKPHITHEM, PAKOBUHOM, OOPTHKOM 110 HApy>KHOMY
Kparo, TIOJIBOIKOW U OTBEJICHUEM BOJIbI, U CAHTEXHUKOH )/CTON YUYCHHUECKUH,
peryaupyembii 1o BeICOTE (IPHOOPETACTCS TOIBKO MPH HATMYKHU CIICIIUATTEHOTO
71a00pPaTOPHOTO OCTPOBHOTO CTOJA) (1O KOIUYECBY 00YYAOUUXCL)
4 | Ctyn yYeHUYECKUH (0o Koauyecmsy o0yuanuuxcs)
Orserymurens
6 | Jocka kiaccHas/PenbcoBasi cucteMa ¢ KJIAaCCHOM M HHTEPAKTUBHOM JTOCKOM
(mporpammHOe obecriedeHne, MPOeKTop, KPEIUIEHU B KOMIUIEKTE)/MHTEPAKTUBHOM
MaHeJbI0 (MporpaMMHOE 00ecTieYeHHEe B KOMIUICKTE)
7 | Croxn ¢ ssmmKaMu 715l XpaHeHHsI/ TYMOOH (pabouee mecmo npenodagameris)
8 | Kpecno oducnoe (pabouee mecmo npenooasamens)

ol
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Jlocka npoOkoBasi/Jlocka MarHUTHO-MapKepHast

10

Cucrema (yCTpoiCTBO) /Jisi 3aTEMHEHUS] OKOH

11

[Ikad BBITSHKHOW TAaHOPAMHBIN

12

[xad 11t XxpaHeHUs: y9eOHBIX TOCOOMIA

13

Anrtedka yHUBEpCAJIbHAs JUIsl OKAa3aHMs IIEPBOY MEIUIIMHCKOM IIOMOLIU

TexHuuyeckne cpeacTBa

MHOro¢pyHKIHOHATbHOE YCTPOHCTBO/IPUHTED

WHTepakTHBHBIN MPOrpaMMHO-aNINapaTHRIA KOMILIEKC MOOUIIBHBIN MM CTAllMOHAPHBIN
(mporpammHoe o0ecnieueHue, IpoeKTop, KperieHue B komuiekre)/PeiabcoBas cucrema ¢
KJIACCHOW W MHTEPAKTUBHOM JIOCKOH (ITpOrpaMMHOE 00eCIieueHue, MPOCKTOP, KPEIICHHE
B KOMIUICKTE)/MHTEPAKTUBHOM TaHEJIbI0 (ITpOrpaMMHOE 00eCcriedeHUE B KOMILICKTE)

[lepconanbHbIi KOMIBIOTEp C Nepudepreii/HoyTOYK (JUIEH3MOHHOE TPOrPaMMHOE
obecrnieueHne, 00pa3oBaTeIbHbI KOHTEHT M CHCTEMa 3aIUTHI OT BPEJOHOCHOMH
nHpOpMannH, MPorpaMMHOe odecrieueHue st U poBoii 1aboparopuu, ¢
BO3MO)KHOCTBIO OHJIAH-0IIPOCa)

DJIEeKTPOHHBIE CPEACTBA 00yYeHHsI

DnexTpoHHbIe cpencTBa o0yuenus/MuTepakTuBHbIe MOcoOus/OHIAH-KYPCHI (110
pazoenam paboyeil npocpPammol)

JleMoHCTpalIMOHHbIE Y4eOHO-HATJISIAHbIE TOCOOUS

CroBap, ClipaBOYHUKH, SHIUKIONCHS (10 XUMUYECKUM HAYKAM)

Kommext IMOPTPCTOB BCIUKNX XUMHUKOB

ITocoOus HArJIAMHON IKCIIO3ULIMHA

AWIN(F

[Iepuonnueckas cuctema Xumudeckux 3jeMeHToB /.M. Menneneesa

CrnenuajJn3npoBaHHas Mede/ib U CHCTeMbl XPaHEHHs LISl XUMHYECKO# JJadopaTopuu

1

JlaGopaTopHBI# OCTPOBHOM CTOJ (JIBYXCTOPOHHUH, C 3alIUTHBIM, XUMOCTOUKUM U
TEPMOCTOMKUM MOKPBITHEM, HAJICTOJIBEM, C ITOACBETKOMN U ANEKTPUUECKUMH PO3ETKAMU,
MIOJIBOJIKOM M OTBEICHUEM BOJIbl, U CAHTEXHUKOM)

Cryn 1abopaTopHbIH, peryJIUpPyEeMbIi 10 BHICOTE

Cron 1abopaTOpHBIM 1EMOHCTPAIIMOHHBIN (C 3aIIUTHBIM, XUMOCTOMKHUM U TEPMOCTONKUM
MMOKPBITHEM, PAKOBUHOM, IMOJIBOJIKOM M OTBEJICHUEM BOJbI, CAHTEXHUKOM,
ANEKTPUYECKUMU PO3E€TKaMHU, aBTOMAaTaMHU aBapUMHOTO OTKIIIOUEHUS TOKA)

Cton naGopaTopHbIid JEMOHCTPAIIMOHHBIN C HAJICTPOMKOH (C 3aIIUTHBIM, XUMOCTOUKUM U
TEPMOCTOUKUM MOKPBITHEM )

Croui ¢ mMKamMu ISl XpaHeHUs/ TYyMOOH

(o3}

Kpecino oduchoe

\l

Ornerymurens

JdeMoHcTpanMOHHOE 000pPY/I0BaHNME U MPUOOPHI I KA0NHETA U JiadopaTopun

Becsl anektponnbie ¢ USB-nepexoaHukoM

CTONMK MO bEMHBIN

IlenTpudyra nreMoHCcTpaOHHAs

[IITaTuB 1IEMOHCTPAIIMOHHBIN

ArmapaT JJIg TIPOBCACHUA XUMHUUYCCKHUX peammﬁ

Arnmapar Kunna

OBIMOMETP

I'openka yHuBepcaabHas

OO (NI (W|IN |-

[Tpubop 1t WILTIOCTPAIIUU 3aBUCUMOCTH CKOPOCTH XUMUYECKUX PEAKITUN OT YCIOBHI
OKPYKaIOLIEH cpeibl

HaGop m1st a5ekTponmn3a JeMOHCTPAIIMOHHBIN

11

[TpuGop JUIst OIBITOB MO XMMHUU C HNEKTPHUECKUM TOKOM (J1aOOpaTOPHBIN)

12

[Tpubop [uist OKKUCICHUSI CIMPTA HaJl MEIHBIM KaTaJlu3aTopoM

13

[Tpubop 1u1st MOTyYeHHSI TAIONI0ATKAHOB IEMOHCTPAIIMOHHBIH
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14

[Tpubop [u1st MOTyYeHHsI PACTBOPUMBIX BEIIECTB B TBEPAOM BHJIE

15

YcTanoBka /17151 GUIBTPOBAHHUS 101 BAKYYMOM

16

[TpuGop AJst onpeeNneH s cocTaBa BO3ayxa

17

Fa303HaJ'II/I3aTOp KHCJI0pOJa U TOKCUYHBIX I'a30B C L[I/I(prBOﬁ HHI[PIKaHHCﬁ rnokasareliei

18

[Tpubop Asst MILTFOCTPALIMK 3aKOHA COXPAHEHMs] MACChI BELIIECTB

19

VYcranoBka JJI IIEPETOHKHU BEIICCTB

20

bapomerp-anepounn

21

HaGop a5t n3yueHust BOJIOPOIHON SHEPTETHKHU

pH-MeTps1 (Oononnumenvroe eapuamusrnoe obopyoosanue)

JlabopaTOpHO-TEeXHOJ0rH4eCKoe 000py/10BaHMe VI Ka0MHeTAa U JJadopaTopun

[Tpubop [uist MoTy4YeHHs TAJIONI0AIKAHOB U CIOXKHBIX 3(hUpOB J1abOpaTOpHbII

Konbonarpesaresnb

DNEKTPOIUINTKA

bans koMOuHUpOBaHHas JlabopaTopHas

Bechr JJI ChIIMYYUX MaTCpraioB

[Tpubop juist momydeHus ra3oB

CnuproBka JlabopaTopHast

MarnuTHas Melangka

OO (N[OOI W|IN|F-

MuKpOCKOI IIM(PPOBOH C PYKOBOJICTBOM OJIB30BATENSL U TIOCOOMEM JUIs yUaIIUXCs

=
o

Halop 1151 9MCTKH ONTHKU

-
-

Habop mocy bl 17151 peakTHBOB

=
N

HaGop mocyibl 1 MPUHATISKHOCTEH JUIsl paOOTHI C MAJIBIMHU KOJMYSCTBAMH BEIECTB

=
w

Habop npunaaiexHocTel 11t MOHTaXa MPOCTEUIINX TPHUOOPOB MO0 XUMHH

H
o

Habop nocyibl ¥ IpuHaAIeKHOCTEN U3 ponuiieHa (MUKpoJIabopaTopHsi)

JlabopaTopHasi XumMH4ecKasi ocy/a J1Jisi KabuHeTa M J1a00paTopuu

Kommaekt ko0 ACMOHCTPAIMOHHBIX

Ha6op npobok pe3nHOBBIX

[lepexo/1 CTEKIISIHHBIN

[Tpobupka Bropiia

[Tpobupka IByXKOJIEHHAs

CoeMHUTEND CTEKIITHHBIN

3a)KUM BUHTOBOM

3axxum Mopa

OO NO|OTAW|IN |-

[I1adr CHINKOHOBBIN

=
o

KoMmiekT cTekiIssHHOI IMOCYJIbI HA I_HJ'II/I(baX JICMOHCTpaI_II/IOHHHﬁ

-
[N

Jlo3upyroriee ycTpoicTBO (MEXaHUIECKOE)

=
N

KommiekT uznenuii u3 kepaMuku, gapdopa u dasuca

[EY
w

KommuiekT noxek gapdhopoBbix

[EEN
N

KoMI1ekT MepHbIX K010 MaJIoro o0bema

=
(€]

KommiekT MepHbIX K0J10

[EY
(op]

Kommnekt MCPHBIX HUJIMHAPOB IJIACTUKOBBIX

o
\]

Kommext MCPHBIX HUJIMHAPOB CTCKIISIHHBIX

[EY
o

Kommrext BOPOHOK CTCKJIAHHBIX

=
O

KomMmiekt numeTox

N
o

KoMmIiekT cTakaHOB IJIaCTUKOBBIX/CTEKIISTHHBIX

N
[y

KoMImIekT cTakaHOB XUMHYECCKUX MCPHBIX

N
N

KoMmIiekT ctakaH4uKoB JUIA B3BCIIIMBAHUA

N
w

Kommrext CTYIIOK C MNECTUKaMHU

N
S

HaGop mmareneit

N
6]

Ha6op nunineros
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26

Ha6op uvamek Iletpu

27

TpyOka crekisHHas

28

DKCUKATOp

29

Yama KpUCTAJUIM3alIMOHHAaA

30

Iluniel TUTEIbHBIC

31

bropetka

32

[Tpobupka

33

banka 1o PCAKTUBLI ITOJIMOTHIICHOBAA

34

banka o PCaKTUBEI CTCKIIIHHAA U3 TEMHOI'O CTCKJIA C anTepToﬁ HpO6KOﬁ

35

Habop CKISIHOK AJ1si paCTBOPOB PEAKTHBOB

36

Ilamouka cTeknIHHAS

37

[ItatuB a5t IpoOUPOK

38

Kommext CpCACTB OJId HHIII/IBHIIyaHBHOﬁ 3allIUThI

39

KoMIuiekT TepMoMeTpoB

40

CYIHI/IJII)Haﬂ IMMaHCJIb JJIA IMOCY AbI

41

OunbTpoBanbHas Oymara/QuibTpbl OyMaxHbIE (OONOIHUMENbHOE 8APUATNUBHOE
obopyodosanue)

Mopaenu (00beMHBIE M TUIOCKHE), HATYPAJbHbIe 00bEKTHI (KOJJIEKIIMUA, XUHMUYeCKHe
peakTUuBbI) 1JIs KaOUHeTa U JIadopaTopuu

Kommiext MoJieNneH KPpUCTAJIMYCCKUX PCIICTOK

Mopenb MOJIEKYJIbI OeNKa

HabGop i1t MOeTupoBaHusl CTPOSHUSI HEOPTAHUYECKUX BEIIECTB

Ha60p JJI1 MOACIIMPOBAHUA CTPOCHHUA OPraHNMYCCKUX BCHICCTB

HaGop a5 MoaenupoBaHus CTPOECHUSI aTOMOB U MOJIEKYJI

Ha60p AJIL MOACTIMPOBAHUSA DJICKTPOHHOI'O CTPOCHHUA ATOMOB

KoMmiiekT Koyuiekum

0N |OTBRIW (N

KoMmiekt xuMuaeckux PCAKTHBOB

Oob6opynoBanue J1a00PAHTCKON KaOUMHeTa XUMHUM

Croui ¢ imMKamMu ISl XpaHeHUs/ TyMOOH

Kpecino oduchoe

Cton 1a00paTOpHBIA MOSYHBIN

CYH_II/IJ'II;HaSI TMMaHCJIb JJI IMOCY AbI

[xad 11t XxpaHeHus: y4eOHbIX TOCOOMiA

[xad 11t XpaHEeHUsI XUMUYECKUX PEaKTHBOB

[Ikad ams XxpaHeHus: 1abopaTOPHOM MOCYIbI/TPUOOPOB

lkad BbITSKHON

O O|INO |0 W|IN|F-

JlaGopaHTCKUi CTON

[EY
o

Cryn 1a00paToOpHBbIi, peryJIUpyeMbIii 110 BBICOTE

o
o

3J'ICKTpH‘-ICCKHﬁ AKBAIUCTUILIIATOP

[EY
N

Hlkad cymuapHbIi

[EY
w

Pe3nHOBBIE EpUaTKH

[N
SN

KommuiekT eprieit st MbIThsl 1a00paTOPHOM MOCYAbI

3.2. HapopmanuoHHoe oOecniedeHne peau3auu NporpaMmmbl

Jlns  peanuzanuu  NpOrpamMMbl  JUCHUIUIMHBI  OMOMMOTEYHBIN  (POHI

06p330BaT€HBHOﬁ opraHu3alv AOJDKCH HWMCTb IICYATHBIC /M OJICKTPOHHEIC

y4eOHUKH U pa3pabOTaHHBIE B KOMIUIEKTE C HHMH ydeOHble mmocoOus (mpu
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HaJ'II/I‘II/II/I), JOMMYIICHHBIC K MCIIOJBb30BAHUIO IIpU pCaiu3aliu O6paSOBaT€JIBHBIX

nporpamMm cpenHero npodecCHuOHAIbHOTO O0pa3oBaHUsl, peaiu3yeMblx Ha 0Oasze

OCHOBHOTO 001ero 00pa3zoBanus’.

IIpn peamuszanuu nporpamMmbl AUCLUILIMHBL BO3MOXHO HCIIOJIB30BAHUE
AJIEKTPOHHBIX 00pa30BATENBHBIX PECYPCOB, AOMYLIEHHBIX K HMCIOJIb30BAHUIO MPHU

peanusanuyu 00pa3oBaTENbHBIX IPOrPAMM CPEIHETO 00IIEro 06pa3oBanus L.

® TIpukas MunuctepcTsa npoceeienus Poccuiickoii @eneparmu ot 5 Hosops 2024 1. N 769 «O6 yTBepx)aeHIn
(enepanbHOTO NEepeyuHs y4eOHMKOB, JOMYIIEHHBIX K UCIIOJIB30BaHUIO NP PEaIN3aliii UMEIOIINX
TOCYZapCTBEHHYIO aKKpEAUTALMI0 00pa30oBaTeIbHBIX IIPOrpaMM Ha4yalbHOTO 00IIEero, OCHOBHOTO OOIIEro, CpeHero
o01ero 06pa3oBaHus OPraHU3aIMSIMH, OCYIIECTBIISIOIIMMH 00pa30BaTEIbHYIO AEATEIBHOCTD, U YCTAHOBJICHUN
NPE/IEIEHOTO CPOKa HCIIOJIb30BAHMS UCKIIIOUECHHBIX YU€OHHKOB M Pa3padOTaHHBIX B KOMIUICKTE C HUMH Y4EOHBIX
nocobuii» (B akTyanbHoi penakunu). Ccbliika Ha yKa3aHHBIHM IIpuKka3 aktyaiabpHa Ha 20.02.2025 .
10 [Tpuxas MunucrepcTsa npocsenienns Poceniickoit ®enepammu ot 18 mrons 2024 1. N 499 "O6 yTBep)KaeHIN
(henepasbHOTO MEPEUHS INEKTPOHHBIX 00Pa30BaTEIbHBIX PECYPCOB, JOMYIIEHHBIX K UCTIOIb30BAHUIO IIPH
peanu3ayy IMEIOIIIX ToCyJapCTBEHHYO0 aKKPEAUTANIO 00pa30BaTeIbHBIX IPOrpaMM Ha4aIbHOTO OOIIETo,
OCHOBHOTO OOIIIEeT0, CPeIHETO 00IIero 00pa3oBaHus» (B akTyalbHOH penakinu). Cchbllka Ha yKa3aHHBIN MPUKa3
aktyasbHa Ha 20.02.2025 .
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4. KOHTPOJIb M OIEHKA PE3YJbTATOB OCBOEHUA
OBHIEOBPA3OBATEJBHOU JUCIUIIJINHBI

KoHTponb u oueHka pe3yJdbTaTOB OCBOEHHUSI 00I11e00pa3oBaTesbHON
JVCHUIUIMHBI PACKPBIBAIOTCS YEPE3 NUCLUIUIMHAPHBIE PE3YIbTAThI, HAIIPABIICHHbBIC
Ha (QopMHpOBaHUE OOIIUMX U MPOPECCHOHATBHBIX KOMIETEHIMHA MO paszaenam
U TEMaM COJIep KaHMs y4eOHOTo MaTepHaa.

Oomas/nmpodeccuoHaILHAS THn oeHOYHBIX
m pog Paznen/Tema ! .
KOMIIETeHI U MepPONnpHUsITHI
OK 01. Beibupatb cioco0bl pernieHus Tema 1.1-1.7
3a/1a4 Mpo(eCCHOHAILHON ACATEIHHOCTH Tema 2.1, 2.2
IIPUMEHUTEIIBHO K Pa3IMuHbIM KOHTeKcTaM | Tema 3.1
Tema 4.1 TectupoBanue
Tema 5.1_5 4 VYerHbli onpoc
Tema 6.1 ' Pemenue pacuéTHBIX 3a1a4
Tema 7'1 HaOmronenue 3a xogoM
Tema 8.1 BBITIOJTHEHUS MPAKTUKO-
- OPUEHTUPOBAHHLIX 3aJaHUN
OK 02. Ucnosib30BaTh COBPEMEHHbBIE Tema 1.2, 1.4, Hp - ap . a
TaBJICHU
CpelCTBa MOUCKa, aHAJIU3a U 1.6,1.7 pel
e T 21.20 pE3yJIbTaTOB
pripeTauy nHGOPMaIH, U ema 2.1, 2.
MIPAKTUICCKUX U
MH()OPMAIIMOHHBIC TEXHOJIOTHH IS Tema 4.1, 4.2
. nabopaTopHbIX paboT
BBITIOTHEHUS 33134 Ipo(deCcCHOHATBLHOM Tema 5.2-5.4 bOBeICHIE XUMIIECKORO
NEeATEILHOCTH Tema 6.1 PoBel
Tema 7.1 SKCIIEPUMEHTA
Tema 8'1 Brmmonaenue
: KOHTPOIBHBIX
OK 04. Tema 1.7 p P
D} PeKTHBHO B3aUMOIEHCTBOBATH U Tema 2.1, 2.2 babot 1o
T 41 42 paszenaM AUCIUILTUHBI
paboTaTh B KOJUIEKTHBE U KOMaH/IE eMa 4.1, 4. OLEHKA CAMOCTOATEILHO
Tema 5.2-5.4 N
BBIITOJIHEHHBIX 3aJaHUI
Tema 6.1 N
Tena 7.1 3ammra penieHus Kec-
Tema 8'1 3aja4 (c yuyetoM Oymymieit
= . npo¢eCCHOHATIBHON
OK 07. ConeiicTBOBaTh COXpaHEHUIO Tema 1.7
. T 51 JEATEeIIbHOCTH)
OKPYKAIOLICH CPEJIB, eMa . BrImtoniHeHNE 3a1aHTi
pecypcocOepekeHnIo, MPUMEHTh 3HaHust | Tema 8.1 5
MIPOMEKYTOYHON
00 M3MEHEHUU KJIMMaTa, IPUHIUIIBI ATTECTAIIH
OepexIIMBOT0 MPOU3BOCTBA, 3P (HEKTUBHO
JICIICTBOBATh B YPE3BBIYAIHBIX CUTYAIIHSIX
HKll

1 TIK yxassiBarotes B cootsercTsrn ¢ PI'OC CIIO peanusyemoii nmpodeccry/crienuanbHOCTH.
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