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1. OBIIASI XAPAKTEPHUCTHKA HPI/IMEPVHOI?'I PABOUYEN
IIPOI'PAMMBI OBILIEOBPA3OBATEJBHON JUCIUIIJINHBI
«XHUMMUS»

1.1. MecTo auCUMIIMHBI B CTPYKType 00pa3oBaTe/ibHON NMPOrpamMMbl
CI10

OOmuieobpazoBaTenbHast AUCHUILUIUHA «XUMUS» SBISETCS 005S3aTENbHON
4acThio  001Ie00pa30BaTENILHOTO I[MKJIA OOpa3oBaTeNbHOM MPOrpaMMbI B

cootBeTcTBUU ¢ ®I'OC 1o

(npogheccuu/cneyuanvrocmu)

[IpuknaaHoit MOAyJib BKJIOYAeT JABa paszjaena. Pazgen 8 «Xumusi B ObITY
U TPOU3BOJCTBEHHON JIEATETLHOCTH YEJIOBEKa» peanu3yeTcss JUIsl  BCeX
npodeccuil/cCnenuarTbHOCTe  METOJIOM  PEIIeHUsI  KEMCOB, CBSI3aHHBIX €
HKOJIOTHYECKON  0e30MacHOCThI0O M OIEHKOM MOCHeACTBUN  OBITOBOM U
MIPOU3BOJICTBEHHOM  JICSATENIBHOCTH, COOTBETCTBYIOIIEH OTpacisaM  Oyayiien
po¢eCCUOHATIBHON JIEATEIbHOCTH 00yYarOuXCsl.

Tematuka paznena 9 BappupyeTcs o 00beKkTy OyayIieit mpodeccnoHanbHON
JEATEIIBHOCTH CTYJIEHTOB — Ouocdepa (KUBbIE OpPraHU3MbI) WK TexHOc(hepa
(TEXHOJIOTUYECKUE OOBEKTHI):

— U1 YKPYIHEHHBIX Tpynn cneruaibHoctel/mpodeccuii 19.00.00, 31.00.00,
32.00.00, 33.00.00, 34.00.00, 36.00.00, 43.00.00 (xpome cneruansaocTr 43.02.16)
pexoMeHayetrcst Tematuka «MccrmemoBaHue W XUMUYECKUN aHAIU3 OOBEKTOB
ouochepnny;

— U YKPYITHEHHBIX Tpynn cuernuansHoctel / mpodeccuii 18.00.00, 22.00.00
(cnemmmanbrocTH 22.02.01, 22.02.02, 22.02.07), 29.00.00 (kpome crnenuaibHOCTH
29.02.09) pexomenmyercs Tematuka «MccinemoBaHne W XMMHYCCKHN aHAJIM3
00BEKTOB TEXHOCHEPHI».

1.2. llesn u miIaHUpyeMble Pe3yJibTaThl 0CBOEHUS JUCITUTNIMHBI

1.2.1. lean v 3axa4y JUCHUTIMHBI

Conepxanue mporpaMMbl 001e00pa30BaTeIbHON JUCITUTUTHHB « X AMUSD)

HarpaBJICHO Ha JOCTHXKCHUE CICAYIOIINUX eJIeH:



- dbopMHpOBaHWE CHUCTEMBl XHMHYECKMX 3HAHUW KaK  BaKHEHIIEH
COCTaBISIIOIIEN €CTECTBEHHO-HAYYHOM KAPTHHBI MHUpA, B OCHOBE KOTOPOW JIEXkKaT
KITFOUEBbBIC TIOHSTHS, (PYHIaMEHTaIbHbIC 3aKOHBI U TEOPUU XUMHH, OCBOCHHE S3bIKA
HAayKd, YCBOCHHE © TIOHMMaHHWE CYIIHOCTH JOCTYIHBIX  00OOIIeHUI
MHPOBO33PEHYECKOTO XapaKTepa, O3HAKOMJIEHME C HCTOPUEH HUX pa3BUTHUI U
CTAHOBJICHUS;
— dbopMHpOBaHUE W PA3BUTHEC MPEACTABICHUM O HAYYHBIX METOAAX MO3HAHUS
BEIIECTB M XMMHUYECKUX peakluid, HEOOXOIUMBIX [JIsI MPUOOPETEHUS yMEHUUN
OPUEHTUPOBATHCA B MHUPE BEIIECTB M XUMHUYECKUX SIBJICHUN, UMEIOUIUX MECTO
B [IPUPOJIE, B IPAKTUUECKON U TOBCEHEBHOM KU3HU,
— pa3BUTHE YMEHUU U CIIOCOOOB JEATEIBHOCTH, CBSI3aHHBIX C HAOIIOJICHUEM
1 00BSICHEHUEM XHUMHYECKOTO IKCIIEPUMEHTA, COOTI0OJIEHUEM TTpaBUIl 0€30MacHOTO
oOpalleHusl ¢ BEIeCTBaAMH.

3amaun TUCUMILUIUHBI:
1)  chopmupoBaTh MOHMMaHHE 3aKOHOMEPHOCTEH MPOTCKAHUS XHUMHYCCKUX
MPOLIECCOB M SIBJICHUM B OKPYKAKOIIEH CpPElE, a TAKKE UX CBSI3b C LEJIOCTHOM
HAay4YHOUW KapTUHON MHpa U JPYTUMH €CTECTBEHHBIMU HAyKaMU;
2)  pa3BUTb YMEHHS COCTaBJIATH (POPMYJIbI HCOPTAHUYCCKUX M OPraHUYCCKUX
BCIIECTB, YpaBHEHUS XHUMHUYECKHX  pEaKIui, OOBACHATH UX  CMBICI,
UHTEPIIPETUPOBATH PE3YJIbTAThl XUMUUECKUX IKCIIEPUMEHTOB,
3) chopMupoBaTh  HABBIKM  MPOBEACHHUSA  MPOCTEHINNX  XMUMHYECKHX
DKCIIEPUMEHTATIbHBIX HCCIEOBAaHUN C COONIOACHHEM TIpaBUiI 0OE30MacHOTO
oOpallieHusl ¢ BEIIECTBAMH U J1abOpaTOPHBIM 000pYI0BAaHUEM;
4)  pa3BUThb YMCHHS HAXOIWTh, aHATM3MPOBATH W HCIIOJIb30BaTh MHPOPMAIIHIO
XUMHUUYECKOTO XapaKTepa U3 pa3IMuHbIX HHPOPMAITMOHHBIX UCTOYHUKOB, BKITHOYAs
y4eOHYIO TUTEPATYPY, HAyUHbIE MyOIUKAIUA U UHTEPHET-PECYPCHI;
5)  chopMupoBaTh YMEHHS POTHO3UPOBATH MOCICACTBHUS CBOCH JESATEIBHOCTH
U XUMHYECKUX MPUPOJIHBIX, OBITOBBIX M MPOU3BOJICTBEHHBIX MPOIECCOB, YUUTHIBAS

BO3MOXKHBIC 3KOJOI'MYCCKHUE N COLINAJIbHBIC BOSHGﬁCTBHH;



6) chopMupoBaTh MOHMMaAHHE 3HAYUMOCTH JOCTHIKCHHH XUMHUYECKOW HAayKh
U TEXHOJOTUU JUIsl pa3BUTHS COIMATIBHOM M MPOU3BOJICTBEHHOU cep ¢ yMeHUuEeM
MIPUBOJINUTH MMPUMEPHI UX IPUMEHEHUS B PA3IMYHBIX cepax KU3HHU.
1.2.2. Ilnanupyemble pe3yJbTaTbl OCBOCHHUS 001I€00pPa30BaTEILHOM
aucUIIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO
Oco0oe 3HaueHue o01Ie00pa3oBaTenbHas JUCUUIIINHA « XUMUS» UMEET MPU
dbopmupoBanuu u pazsutun OK 1; OK 2; OK 4; OK 7 u IIK, npencraBiieHHbIX

B akTyanuzupoBaHHbIX @I'OC CIIO no npodeccuu/crnennanbHOCTH.



Kon n
HAHMEHOBaHHE
¢dopmupyembIx
KOMIIeTeHII Ui

l'[.nalmpyeMble pe3yJbTaThbl OCBOCHUA TUCHUIIJINHDBI

O6mmue!

JMCHAIIMHAPHbIE?

OK 01. Beibupath
CIIOCOOBI peLICHUS
3a7a4
npodeccruoHaNbHON
JeSITeTbHOCTH
NPUMEHUTEIBHO K
pa3IMYHBIM
KOHTEKCTaM

JIn4HOCTHBIE Pe3yabTaThl A0JKHBI OTPAKATH B YACTH:

TPYAOBOI0 BOCHMTAHMS:

— TOTOBHOCTh K TPYJly, OCO3HaHHE IIECHHOCTH MacTepCTBa,
Tpyaoiooue;

— TOTOBHOCTBH K aKTUBHOH JACATCIIbPHOCTHU TEXHOJOTHYSCKOI
U COUMAIbHOM  HANPaBICHHOCTH,  CIHOCOOHOCTH
HWHUIUUPOBATD, IJIAaHUPOBATH u CaMOCTOATCIBHO
BBITIOJTHSATH TaKYIO JIEATEIbHOCTD;

— MHTEpecC K pa3Iu4HbIM cdepaM NpodeccunoHaTbHON
JesTeIbHOCTH, YMEHHE COBEpLIaTh OCO3HAHHBIN BHIOOD
Oynymei mpodeccun U peaqn30BbIBaTh COOCTBEHHBIC
JKHU3HCHHBIC ITJIaHBI,

— TOTOBHOCTh M CHOCOOHOCTH K 0OOpa3oBaHHIO U
caM000pa30BaHUIO Ha MPOTSHKEHUH BCEU KU3HU.

MeTanpeaMeTHbIe pe3yJbTAThI J0JAKHbBI 0TPAXKATH:

OBananenue YHUBEPCAIbLHBIMHI y4eOHBIMHU

NMO3HABATEJILHBIMM JIeHCTBUSIMU:

a) 0a3oBble JOrnvYecKue AeiicTBHS.

—  CaMOCTOATENbHO (OPMYITHPOBATE M AKTYaIM3UPOBATH
npobeMy, paccMaTpUBaTh €€ BCECTOPOHHE;

JucuuninHaApHbIe Pe3yJbTaThl U J0JIKHbI OTPAKATh:
I1P6 01. chopmMupoBaHHOCTH IPEICTABICHUN: O XUMHUYECKOM
COCTaBJISIOIIEH €CTECTBEHHOHAYYHOH KapTHUHBI MUpa, POJIH
XMMUU B TO3HAHUM SIBIEHUN OpUPObl, B (POPMUPOBAHHU
MBIIUIEHUSI U KYJbTYpbl JUYHOCTH, €€ (DYHKIHMOHAIBbHOU
IpPaMOTHOCTH, HEOOXOAMMOM Ui PELIeHUs NPaKTUYECKUX
3a71a4 ¥ 9KOJIOTUYECKH 00OCHOBAHHOTO OTHOIICHHUS K CBOEMY
3JI0POBBIO U IIPUPOAHOM cpene;

ITP0 02. BiageHre cucTeMO XMMHYECKHMX 3HaHUHM, KOTOpast
BKJIIOYAET: OCHOBOMNOJAraroIiue TMOHATUA (XUMHUYECKHM
DIIEMEHT, aTOM, JJICKTPOHHas 000JoYKa aroma, s-, p-, d-
AJIEKTPOHHBIE ~ OpOMTaIM  aTOMOB, HMOH, MOJIEKYyJa,
BaJICHTHOCT, ANEKTPOOTPHUIATEIBLHOCTD, CTENEHb
OKHUCIJIEHHs, XMMHU4YECKass CBsA3b, MOJb, MOJIIpDHas Macca,
MOJIIpHBIA O00BEM, YTIEPOAHBIN CKENEeT, (YHKIMOHATIbHAS
rpynna, paaukall, U30MepHUs, HU30MEPbI, TOMOJOTHYECKHUU
psn, TOMOJIOTH, YTJIEBOJIOPOIbI, KHUCIIOPOJI- u
a30TCOJIepXKAIlUe COEAMHEHUS, OMOJIOTMYECKH aKTHUBHBIE
BellecTBa (yrjieBojbl, KUPbI, O€IKH), MOHOMEp, MOJIUMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJISIDHBIE COEIUHEHMS,
KpUCTAJIJIMYECKAsl pelIeTKa, THUIbl XUMUYECKHX peaKIHi
(OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIE, 9K30-U

! O6ume pe3synbTaThl OCYLIECTBIAIOTCA B COOTBETCTBHH C JIMYHOCTHBIMHE M MeTanpeaMeTHsIMHu pesynbratamu ®TOC COO (TMpukaz Munobpuaykn Poccun ot 17.05.2012 Ne 413
(penaxiust ot 27.12.2023 1.), B OpMUPOBAHUHN KOTOPHIX YIaCTBYET 001Ie00pa3zoBaTesbHAs JUCIIUILTHHA.

2 [lucuuIIMHApHBIE PE3YJIBTAThI OCYLIECTBISIOTCS B COOTBETCTBUM ¢ TPEGOBAHUIMH K IIPEMETHBIM pe3ynbraTaM 6azoBoro yposhs ([1P6), ycranosnenubimu ®TOC COO (Tlpukas
Muno6pHayku Poccun ot 17.05.2012 Ne 413 (pemakuust ot 27.12.2023 1.), ¢ cOXpaHEHHEM HCXOIHOH HyMepalyy.



YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK UM OCHOBAHUS
JUTSL CpaBHEHMSI, KiTacCu(UKauu U 0000IIeHHS;
OTIPEACIIATH LETH ACSITeILHOCTH, 33/1aBaTh MapaMeTPhl U
KPUTEPUU UX TOCTUKECHHUS;
BBISIBJISITH  3aKOHOMEPHOCTH U
paccMaTpuBaeMbIX SIBICHUSIX;
BHOCUTH KOPPEKTHBBI B JICATEIHHOCTh, OIEHUBATH
COOTBETCTBUE pE3YyJbTAaTOB IIENISM, OLIEHUBATh PHUCKU
MOCJICICTBUM NCATCIBHOCTH;
pa3BUBaTh KPEATHBHOE MBIIUICHUE
KU3HEHHBIX MPOOIEM.

IPOTUBOpEUHs] B

IIpU  pELICHUU

0) 0azoBbIe HCCIeA0BaTENbCKUE el CTBHS:

BJIAJICTh HaBBIKAMHU  Y4YEOHO-UCCIIEIOBATEIBCKOM U
MPOCKTHON  JEATEIBbHOCTH, HABBIKAMHU Pa3pEIICHUs
npo0em;

BBISIBIIATD MPUYUHHO-CIIECTBEHHbIE CBS3U u

aKTyaJlu3upoBaTh 3aJady, BbIABUTaTh THUIIOTE3Y €€
peleHus, HaXOAUTh AapryMEHThl Ul JI0Ka3aTelbCTBa
CBOWX YTBEP)KICHWH, 3a7aBaTh MapaMeTpbl U KPUTECPHU
peleHns;

aHAJM3UPOBaATh IOJYYEHHbIE B XOJ€ pELICHMs 3aJauu
pe3yNbTaThl, KPUTUYECKU OLEHUBATh UX JOCTOBEPHOCTD,
MPOrHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBUSX;

yMETh TE€PEHOCHTb 3HAHMA B T[I03HABATEIbHYIO H
MPAKTUYECKYIO0 00JIaCTH KU3HEIEATEIIbHOCTH;

yMETh WHTETPUPOBATh 3HAHUS W3 Pa3HBIX MPEIMETHBIX
oOJacreii;

BBIIBUTaTh HOBBIE HJIEH, TIpe/iaraTb OpUTHHAJIbHbIC
MOJTXO/IBI M PEIICHHS,
CTaBUTb  MNpoOOJEeMbl U
aJIbTePHATHBHBIC PEILICHHS.

3alaud,  JIOMyCKaIOIINUe

SHAOTEPMUYECKUE, PEAKLIMUM HOHHOIO OOMEHa), pacTBOD,
AIIEKTPOJIUTHI, HERJIEKTPOJIUTHIL, ANEKTPOIUTUYECKAsS
JUCCOLMALUs, OKHUCIUTENb, BOCCTAaHOBHUTENb, CKOPOCTh
XUMHUYECKON peakly, XUMUYECKOEe PaBHOBECHE), TEOPHH U
3aKOHBI (TEOpUSI XUMHUYECKOI'O CTPOEHHUS OPraHUYEeCKUX
BemecTB A.M. byTiepoBa, Teopusi 3JIEKTPOIUTHUYECKON
aucconuanuu, nepuonnyeckuin 3akon J[.M. Menneneesa,
3aKOH COXpaHEHUs Macchl), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKHH S3BIK XUMUH, (PAKTOIOTHIECKUE CBEICHHUS O
CBOIiCTBaxX, cocTaBe, IONy4YeHMH U  Oe30MacHOM
HCII0JIb30BaHUU BaXHEHIINX HEOPraHUYECKUX u
OpraHMYECKUX BEIIeCTB B OBITY U  MPAKTUYECKOU
JIeSITEJIBHOCTH YEJI0BEKa,

IMP6 03. chopMUPOBAHHOCTH  YMEHUH  BBISBISTH
XapakTepHble MPU3HAKK U  B3aUMOCBSI3b  H3YUYEHHBIX
NOHSTUM, NPHUMEHATH COOTBETCTBYIOIIME IIOHATHSA IIPH
ONMCAHUU CTPOEHUS M CBOWCTB HEOPraHMYECKUX H
OpraHMYECKUX BEUIECTB M MX MPEBpAlllEHUl; BBISABIATDH

B3aUMOCBSI3b XMMHMUYECKMX 3HAHMM C TOHATUSIMU U
MPEACTABICHUSIMU TPYTUX €CTECTBEHHOHAYYHBIX
MPEAMETOB;

IIP6 04. chopMuUpOBaHHOCTH yMEHUN HCIOIH30BATH

HAaUMEHOBAHMSI XUMHUYECKUX COCIUHEHUI MEXIYHapOJHOTO
COH03a TEOPETUYECKON U NMPUKIIATHON XUMHH U TPUBHAJIbHBIE
Ha3BaHMs BAXKHEHIIMX BEIIECTB (ITWIEH, alleTUJIEH,
mmnepuH, (eHon, dopManbaeTu, YKCyCHas KHCIIOTa,
IJIMLWH, YrapHbIM ra3, YrJIEKMCIbIA ra3, aMMMaK, ramieHas
U3BECTh, HErallleHasi W3BECTb, NMHUTHEBAs cCOJa U IPYTHX),
COCTaBJIATh (POPMYJIBI HEOPraHMYECKUX M OPraHUYECKUX
BEIIECTB, YPABHEHUSA XMMHMUYECKUX pEaKUui, OObICHATH UX
CMBICI; OATBEPKAATh XapaKTEpHblE XMMHUECKHUE CBOMCTBA
BEILECTB COOTBETCTBYIOIIUMH SKCIIEPUMEHTAMU U 3aIIUCAMHU
YPaBHEHUN XUMUYECKUX PEAKLUN;

IIP6 05. cdhopMUpOBaHHOCTh YMEHMH YCTaHABIWBATH




MPUHAJIC)KHOCTh U3YYEHHBIX  HEOPraHUYECKUX u
OpraHMYECKHUX BEIIECTB K OIpeleJeHHbIM KjaccaM H
rpymnnaM COCIMHEHUH, XapakTepu30BaTb HX COCTaB W
BaKHEHIIIME CBOWCTBA; ONPEAENATh BHUAbl XUMHUYECKUX
CBsI3ei (xoBaseHTHAs, HMOHHAs, MeTaJUTM4ecKasi,
BOJIOPOJIHAS), TUIBl KPUCTAIIMYECKHX PEIIETOK BEIIECTB;
KJIACCU(UITUPOBATH XUMUYECKUE PEAKIIHH;

I1P6 07. chopMUpOBAaHHOCTh YMEHHI MPOBOIUTH PACUETHI
M0 XUMHUYECKUM (PopMyJiaM U YpPaBHEHUSM XUMHUYECKUX
peakiuii ¢ HCIOJb30BAHMEM  (PU3UYECKUX  BEJIUYUH,
XapaKTEPU3YIOUIUX BEIIECTBA C KOJIUYECTBEHHOW CTOPOHBI:
Macchl, 00beMa (HOpMalibHbIE YCIIOBHS) T'a30B, KOJIUYECTBA
BEIIIECTBA; HCIOJIb30BATh CHUCTEMHbIE XUMHUYECKUE 3HAHUS
JUISL  TIPUHSTHS PEHIeHUH B KOHKPETHBIX KU3HEHHBIX
CUTYaIUsIX, CBI3aHHBIX C BEIIECTBAMU U UX MPUMEHEHHEM.

OK 02. Mcnonb3oBaTh
COBPEMEHHEIC
CpeICTBA MOUCKA,
aHaJIN3a U
UHTEPIIpETalUU
uH(pOopMaluu U
uH(pOpMaIMOHHbBIE
TEXHOJIOTHH IS
BBITIOJTHEHHMS 3a/1a4
npodecCuOHATbHON
e TEIbHOCTH

JIn4yHOCTHBIE Pe3yJIbTATHI JOKHBI OTPAKATH B YACTH:

LHEHHOCTH HAYYHOI0 MO3HAHUS:

— c(pOpMUPOBAHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
HAayKd W OOIIECTBEHHOW IpPAKTUKH, OCHOBAHHOTO Ha
JMaJIore KyJbTyp, CHOCOOCTBYIOLIETO OCO3HAHHIO CBOETO
MeCTa B MOJHUKYJIbTYPHOM MHUPE;

— COBEpPIICHCTBOBAaHME  SA3BIKOBOM W  YHUTATEIBCKOMN
KyJIbTYpbl KaK CpEACTBAa B3aUMOACUCTBUS MEXIY
JIIOJIbMU U TTIO3HAHUS MUPA;

— OCO3HaHWE  IEHHOCTM  HAy4yHOM  JIeATeIbHOCTH,
TOTOBHOCTb OCYLIECTBIIATh IIPOEKTHYIO "
HCCIIEIOBATENbCKYIO NEATEIbHOCTh UHAUBUIYAIbHO U B
rpymnme.

MertanpeameTHble pe3yJibTaThl J0KHbI OTPAKATH:

Osaanenue YHHBEPCAJIbHBIMH Y4eOHBIMHU

NMO3HABATEJbHBIMH AeHiCTBUSIMH:
B) padoTta ¢ nHgopManmeii:

JucuunianHapHbie (IpeaMeTHbIe) Pe3yIbTaThl M 0JIKHbI
0TPaKATh:

ITP6 06. BiagcHME OCHOBHBIMH METOAAMM HAy4YHOTO
MO3HAHUS BEIIECTB M XUMHUYECKUX SIBICHUH (HaOironeHue,
U3MEpEeHue, SKCIEPUMEHT, MOJICTUPOBaHKE);

ITP6 07. chopMUpOBaHHOCTh YMEHHMI MPOBOIUTH PACUETHI
0 XMMHUYECKMM (opMyjlaM U YpPaBHEHUSM XHMHYECKHUX
peakuuii ¢  HCIOJNb30BAHMEM  (U3NYECKUX  BEJIMYHUH,
XapaKTepU3YIOIUX BEIIECTBa C KOJINYECTBEHHON CTOPOHBI:
Macchl, 00beMa (HOpMaJibHbIE YCIIOBHS) T'a30B, KOJIWYECTBA
BEIIIECTBA; HCIOJIb30BaTh CHUCTEMHbBIE XMMHUYECKHE 3HAHHS
JUIS  TIPUHATHS PEUICHHH B KOHKPETHBIX KH3HEHHBIX
CUTYAIHsIX, CBSI3aHHBIX C BEUIECTBAMU U UX IPUMEHEHHEM;
IIP6 08. chopMuUpOBaHHOCTHP yMEHUW IUIAHUPOBATH M
BBIMOJIHATh  XMUMUYECKUHA OSKCIEPUMEHT  (IIPEeBpalleHUs
OpPraHWYeCKHUX BEMIECTB TMPH HArpeBaHWHU, TIIOJyYEHHUE
STUJICHA M U3yYCHHE €TO CBOICTB, KAUECTBEHHBIEC PEaKIIU Ha
aNbJETU/IbI, KpaxMmall, YKCYCHYIO KHCJOTY; JA€HaTypauus
OCJIKOB TpU HArpeBaHUH, IIBETHBIC pEaKIMH OCJKOB;




— BJIaACTb  HABbIKAMU  ITOJIYUCHHA I/IH(bOpMaI_[I/II/I nu3
HCTOYHHUKOB Pa3sHbIX THIIOB, CaMOCTOATCIIbHO
OCYHWICCTBIIATh IIOUCK, aHalIW3, CHCTCMAaTH3alWuIl0 H

MHTEPIpPETANIO HHPOPMAITUH PA3TUYHBIX BUIOB U GOPM
IIPEICTaBIICHMS;

— cO037aBaTh TEKCTbl B PA3IMYHBIX (hopMaTax C Y4ETOM
HazHauyeHUs MH(POpPMAIMKM M LEJIEeBOH  ayAuTOpHH,
BbIOMpas ONTUMAIbHYIO (OpPMY MpEACTaBIECHUS WU
BU3yaJIM3aLUU;

— OLIEHUBATH JIOCTOBEPHOCTb, JIESTHTUMHOCTb HH(OpMaLUH,
€€ COOTBETCTBHE IPAaBOBBIM M MOPAJIbHO-3TUYECKUM

HOpMaM;

— BJIANETh HABBIKAMU  PACIIO3HABAHWS W  3aIIUTHI
nHpopManuu, uHOOPMAITMOHHOM 0€30IaCHOCTH
JTUYHOCTH.

MPOBOANTH PEAKIIMH MOHHOTO OOMEHA, OMPEICNATH CpPery
BOJHBIX PAacCTBOPOB, KaueCTBEHHBIC peakIMM Ha Cyibdar-,
KapOOHAT- U XJIOPHI-aHUOHBI, HA KATHOH aMMOHHUS; peliaTh
SKCIEPUMEHTANIbHBIE 3a7auyd 1o TeMaMm "Metamibl" u
"Hemetainnbl") B COOTBETCTBUM C NPAaBWJIAMU TEXHUKU
Oe3omacHOCTM TMpU  OOpalleHUd C  BElIeCTBaMU U
1ab0paTOPHBIM 000PYIOBAHUEM; MPEACTABIATh PE3yIbTAThI
XMMHUYECKOTO 3KCIepuMeHTa B (hopMe 3alucu ypaBHEHHMA
COOTBETCTBYIOIIUX PEAKIUH U (HOPMYIHPOBATH BHIBOJLI HA
OCHOBE ITHX PE3yJIbTaTOB;

IIP6 09. cdhopMHPOBAHHOCT, YMEHHUS AaHAIU3UPOBATH
XUMHUYECKYI0 HH(}OpMalMio, TMOIy4aeMylr U3 Pa3HbIX
HUCTOYHUKOB (CpPeICTB MaccoBOM wuH(OpMamwu, CeTh
WuTepHeT u apyrue).

OK 04. D¢ddextuBHO
B3alMOJICCTBOBATE U
paboTath B
KOJUICKTHUBE U
KOMaHjie

JIn4HOCTHBIE pe3yIbTaThl A0JKHBI OTPAKATH B YACTH:

rPa:kKIaHCKOr0 BOCIIMTAHHUS:

— TOTOBHOCTh BECTH COBMECTHYIO JESTEIbHOCTb B
MHTEPECaX IPaXKAaHCKOr0 OOLIECTBA;

— yMEHHe B3aMOJICHCTBOBATE C COIIMAJIbHBIMHU
WHCTUTYTaMH B COOTBETCTBUU C HUX QYHKIUSAMH H
Ha3HaAUYCHHUEM.

MertanpeaMeTHbIe pe3yabTaThl J0JKHBI 0TPAXKATH:

OBJIal]eHI/le yHI/[BepcaJII)HI)IMI/l KOMMYHI/IKaTI/IBHLIMI/I

JeHCTBUSIMU:

0) coBMecTHAsI JIeITeJIbHOCTD.

— IIOHUMATh U HCIIOJIB30BaTh IPEUMYIIECTBA KOMAaHIHON U
WH/IMBUYaIbHOM paboThI,

— TPUHUMATh Lenu COBMECTHOM NEeATEIbHOCTH,
OpraHW30BBIBATH W KOOPJMHHMPOBATH JCHUCTBHSA IO €€
JOCTHKEHMIO: COCTABIIATH IUJIaH JEHCTBUN, PACIIPENEIIATh
poaM € Y4YeTOM MHEHMHM Y4YaCTHHKOB OOCYXIaTb
Pe3yIbTaThl COBMECTHON PabOTHI;

JucuuninHapHble (IpeIMeTHbIe) Pe3yJbTAThI H J0JKHbI
0TPaKATh:

IIP6 08. chopMupoBaHHOCTH YMEHMH IJIaHUPOBATh U
BBIMIOJHATh XUMHUYECKUH DKCHEPUMEHT (IpeBpalleHus
OpraHMYECKHUX BELIECTB IPpU HArpeBaHUM, IOIY4YEHHE
ATHJIEHA U U3yUEHHUE €ro CBOMCTB, KAUECTBEHHBIE pEaKIIMU Ha
aJIBJIETUJIBI, KpaxMall, YKCYCHYIO KHCIOTY; JAEHaTypauus
OCNKOB TpH HArpEeBaHWH, I[BETHHIE pEAKIMH OEJIKOB;
IIPOBOJUTH PEAKLMU HOHHOTO OOMEHa, ONpENelNsiTh Cpery
BOJHBIX PAaCTBOPOB, KaueCTBEHHBIE peaklMH Ha Cyib(dar-,
KapOOHAT- U XJIOPU-aHUOHBI, HA KATHOH aMMOHHUS; pelaTh
SKCIEPUMEHTANIbHBIE 3aJauyu 1o TeMaMm "Metamibl" u
"Hemeramnpl") B COOTBETCTBUM C TIPAaBMJIAMU TEXHUKHU
O0e3omacHOCTH TIpH  OOpamieHWd ¢  BEIIECTBAMU U
71a00paTOpHBIM 000PYIOBAHUEM; TIPEJICTABIISATh PE3YIbTAThI
XMMHMYECKOI0 3KCIIEpUMEHTa B (OpMe 3aliCH YpaBHEHUH
COOTBETCTBYIOIIMX pEaKIUil U (GOpMyIHpOBaTH BHIBOABI Ha
OCHOBE 3THX PE3yJIbTaTOB.




— KOOPJMHHMPOBAaTH M BBHINOJHATH PAbOTy B YCIOBHUAX
pETbHOTO, BHUPTYyaJLHOTO HW  KOMOHHHPOBAHHOTO
B3aHMOJCHCTBUS;

—  OCYIIECTBJISATH MO3UTUBHOE CTPATETMYECKOE MTOBEICHNE B

pPa3NUYHBIX CHUTyalUsX, TWPOSBIATH TBOPUYECTBO U
BOOOpakeHre, ObITh MHUITMATHBHBIM.

OsJiaaenue YHHBepPCAJbHBIMU peryjisiTHBHbIMH

JelCTBUSIMM

r) IpUHATHE ceOsl U APYTrUX JI0ei:

— TMPUHUMATh MOTHUBBI U APTYMEHTHI JIPYTUX JIOJEH IMpHU
aHaJlu3e Pe3yJIbTaTOB JIeATEIbHOCTH;

— TpU3HABaTh CBOE MPaBO M MpPaBO APYTUX IIOJEH Ha
OIUOKHU;

— pa3BHBaTh CIOCOOHOCTh IOHUMATh MHUP C TO3HUIUH
JPYTOro 4eJoBeKa.

OK 07.
CopeiicTBOBaThH
COXPAHEHHUIO
OKpYXKarolleu cpebl,
pecypcocOepexeHuto,
IPUMEHSTH 3HaHUA 00
U3MEHEeHUHU KJIMMara,
MIPUHIIUIIBI
OEpEKITUBOTO
IIPOU3BO/ICTBA,

3¢ dexTuBHO
JIEUCTBOBAThH B
Ype3BBIYANHBIX
CUTYyaIMsIX

JIn4yHOCTHBIE Pe3yJIbTAThI JOJKHBI OTPAKATH B YACTH:

IKOJIOTHYECKOr0 BOCTIMTAHUSA:

— c(pOopMUPOBAHHOCTH 9KOJIOTMUYECKOI KYJbTYPBI,
IIOHMMAaHUE  BIUSHUA  COLMAIBHO-2KOHOMHYECKHX
MPOLECCOB HA COCTOSHUE MPUPOAHOM W COLHAIBHOMN
Cpensl, OCO3HaHHE r7100a1bHOTO XapakTepa
9KOJIOTUYECKHUX MPOOIIEM;

— IUIAHUPOBAaHHME M  OCYUIECTBIIEHUE
OKpyXarolllel cpele Ha OCHOBE
YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA;

— QAKTMBHOE HEINpUATUE JEUCTBHUW, IPHUHOCALIIUX BpEX
OKpYXKarollei cpee;

NEeUCTBUIL B
3HaHUA 1enei

— yMeHue IIPOTHO3UPOBATH HeOJIaronpusTHbIE
SKOJIOTUYECKHE  TOCHEACTBUS  NPEANPUHAMAEMBIX
JENCTBUMN, IPEAOTBPALLATD UX;

— PpacIIMpeHHE OIbITa JEATEIBbHOCTH OKOJIOTHYECKON
HAIPABJIEHHOCTH.

MeTtanpeaMeTHble pe3yJbTaThl J0JKHbI OTPAKATH:

JucuuninHapHble (IpeIMeTHbIE) Pe3yJbTAThI H J0JKHbI
0TPakKaTh:

ITP6 01. cpopMHUPOBAHHOCTH NPEACTABICHUN: O XUMHUYECKOM
COCTABJISIIOIIEH €CTECTBEHHOHAYYHOM KapTHHBI MHpPA, POJIH
XMMUU B TIO3HAHUM SIBIEHUN NpUPOAbI, B (OPMUPOBAHUH
MBIIUIEHUSI U KYJbTYpbl JUYHOCTH, €€ (DYHKIHMOHAIBLHOU
IPaMOTHOCTH, HEOOXOAMMOW Ui pEUIeHHs NPaKTUYECKUX
3aJ1a4 ¥ 9KOJIOTMYECKH 0OOCHOBAHHOT'O OTHOILIEHHUS K CBOEMY
3JI0POBBIO U IPUPOJHON CpeELE;

ITP6 10. chopmupoBaHHOCTH YMEHHI COOMIOIATH MpaBUiIa
HKOJIOTMUYECKH 1€JIeCO00pa3sHOro TMOBEACHHUSI B OBITY H
TPYIOBOM JEATEIBHOCTH B LEIAX COXPAaHEHHUS CBOETO
3I0POBbSI M OKPYXAIOIIEH NPUPOAHON Cpebl; YYUTHIBATH
OIIaCHOCTb ~ BO3JEWUCTBUS  HA  JKUBBIE  OPraHU3MBI
ONpPENEICHHBIX BEIIECTB, IOHUMAs CMBICH IOKa3aTells
IIPEACIBHON JOIYCTUMOM KOHLIEHTPALUU.
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Osgianenue YHHUBepCaJbHbIMHU y4eOHBIMU
NO03HABATEJbHBIMH JeHCTBUSIMU:
B) padorta ¢ nngopmManmeii:

HCIIOJIb30BaTh CpencTBa UH(OPMAITMOHHBIX 51
KOMMYHHKAIIHOHHBIX TEXHOJIOTHI B pelIeHun
KOTHHUTHUBHBIX, KOMMYHI/IKaTI/IBHBIX n OpI‘aHI/I3aI_II/IOHHBIX
3aJa4 ¢ coOyojieHHeM TpeOOBaHUN  IPrOHOMUKH,
TEXHUKHA OE30MaCHOCTH, TUTHEHBI, PECypcocOepekeHMs,
MPABOBBIX U ATHYECKHX HOPM, HOPM HH(POPMAIMOHHON
0E30I1aCHOCTH.

IIK:...

3 VkaswBarorcsa 11K, s1eMeHTHI KOTOPHIX (DOpPMHPYET NPHKIAAHOM MOIylb (IpoecCHOHAILHO OPHEHTHPOBAHHOE cojepikanue) B coorBercTuu ¢ OI'OC peanusyemoii
npodeccun/cnenuansaocta CIIO.
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2. CTPYKTYPA U COJAEPXAHUE OBIIEOBPA3OBATEJILHOM
JAUCHUITIJIMHBI «XUMUWS»

2.1. O0bemM JUCHUIIMHBI U BBl Y4e0HOH padoThI

Bun yueOHo# padoThI O0bem B yacax
O0bem o0pa3oBaTebHOI NPOrPaMMbl JUCHHUILINHBI 144
Coaep:xanue yueOHOro MaTepuasa 96
BT. 4..

TEOPETUYECKHE 3aHATH 44
MPAKTUYECKHE 3aHITHS 26
nabopaTopHEIE 3aHATHS 18
KOHTPOJIbHBIE paOOTHI 8
IIpodeccuoHaIbHO OpPHEHTHPOBAHHOE cojep:kaHHe (CoIep:KaHue 48
NPUKJIATHOr0 MOay.is)*

BT. 4..

TEOPETUYECKUE 3aHATHS 14
MPAKTUYECKUE 3aHATUS 22
na0opaTOpHbIE 3aHATUS 12
TIpomexyTouHas aTTecTanus (3K3aMeH)® falaie

4 TIpodeccHoHANbHO OPUEHTHPOBAHHOE COAEPIKAHHE MOYKET OBITh paclpeleleH0 MO paszienaM (TeMaM) HIH
CKOHIICHTPUPOBAHO B pa3zzesne [IpuximaaHoi Moayib.
> @opMa MPOMEKYTOUHOU aTTECTALMU M KOJUYECTBO YaCOB, OTBOJMMBIX HA €€ MPOBEJIECHHUE, PErIaMEHTHPYIOTCA
yueOnbsM mianoM OIT CITO
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2.2. TemaTuyecKkni IJIAH M COAEPKAHUE U CITUTIIHHbBI

HaumeHoBaHue Copnep:kanue yueOHOro Marepuasa (0CHOBHOE M NpodeccHOHAILHO oprueHTHpoBannoe)®, | O0bém | ®opmMupyeMble
Pa3/ieJIoB M TeM J1a00paTOpHbIe M NPAKTHYECKHE 3AaHATHS, IPUKJIATHOH MO1YJIb YacoB | KOMIIETEHIUH
1 2 3 4

Conep:kaHue yueOHOro MaTepuasa 96
Pasnen 1. TeopeTnueckue 0CHOBbI XUMHU 24
Tema 1.1. Cojaeprxanue yueOHOro MaTepuaJia 2 OK 01
OcHOBHbIE XUMUYECKUE | XUMUYECKUH 21eMEHT. ATOM. S Apo aroma, K30TOIbL. DIEKTPOHHAs 000JI0UKa. DHEPrETHYECKUE
NOHATUSL W 33aKOHBI, |ypOBHH, HOAYPOBHH. ATOMHbIC OpOHTay, S-, P-, d- a7eMeHThl. OCOOCHHOCTH paclpeaeIeH s 1
CTPOCHHUEC aTOMOB |3JIEKTPOHOB IO OpOMTAJIAIM B aroMax 3JEMEHTOB IEPBBIX YETHIPEX MEPUOAOB. DJIEKTPOHHAs
XHUMUYECKHX KOHGUryparust aroMoB. OCHOBHbIE XMMUYECKHUE 3aKOHBI
9JICMCHTOB IIpakTnyeckune 3aHATHS

[Ipaktuueckas padota Nel. «OCHOBHBIE KOJWYECTBEHHBIEC 3aKOHBI B XMMHH M PACUYEThl IO

YPaBHEHMSAM XMUMUYECKUX PEAKIIHI».

OTtHocuTeNnbHBIE aTOMHAs U MOJeKyJsipHas Macchl. MomnsipHast macca. KonndecTBo BemecTsna. 1

MaccoBast nois BemiecTtBa. 3akoH ABoraapo. MomsipHblii 00beM ra3oB. OTHOcCHTENbHas

TUTOTHOCTP T'a30B. PacueTsl 0 ypaBHEHUSIM XUMUYECKUX PEAKIIHIA C HCIIOIb30BaHHEM MacCOBON

JI0JIM BElIeCTBa, 00beMa (HOpMaJIbHbIE YCIOBUSI) 'a30B, KOJMYECTBA BELIECTBA
Tema 1.2. Cojaeprxkanue yueOHOro MaTepuaJia 2 OK 01
IMeproanyeckuii 3akoH | [IpakTHYeckue 3aHATUS OK 02
u Iepronmaeckas ITpakTryeckas paborta Ne2. «/3yueHne nepuoauueckux 3akOHOMEPHOCTEH U X B3aHMOCBSI3H CO IIK'...
CHCTEMa  XMMHHYECKHX |cTpoeHHEM aTOMOB».
SJICMEHTOB H. n. [lepuoanueckast cucrema xumudeckux snemMeHToB .M. MenneneeBa. CBA3b MEPUOAMUECKOTO 2

MeHeneesa, Ux CBA3b C
COBPEMEHHOM Teopuen
CTPOEHHUsI AaTOMOB

3aKoHa ¥ lleprnoanyeckoi CUCTEMBI XUMHYECKHUX JIEMEHTOB C COBPEMEHHON TEOPHUEN CTPOEHHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHs CBOICTB XMMHYECKUX 3JIEMEHTOB, 00pa3yeMbIX HMHU
IIPOCTHIX M CJIOXKHBIX BEIIECTB 0 IpymnmnaM H nepuoaam llepuoandyeckoi cucteMpl. 3HaYeHUE

 O6pasoBarenbHas OpraHu3alys BIIPABE CAMOCTOATENLHO ONPEENATh OCEI0BATEIbHOCTD H3yYEHUs PA3eloB U TeM, BXOIALIUX B HUX, @ TAKAKE NEPEPACHPEIEIATh KOJUYECTBO
9acoB JUIS OCBOCHHUSI OOYYAOIMMHCS y4eOHOTO MaTepuaia, ¢ Y4eTOM JIOTHKH (DOPMHPOBAHUS IUCIMILUTMHAPHBIX PE3YNBTATOB, OOMMX W MPOGECCHOHATIBHBIX KOMIICTECHIINH,
MEXIPEJIMETHBIX CBSI3€H C PYTUMHU TUCIUILTHHAME 0011[e00pa30BaTebHOrO U 00IenpohecCHOHATBHOTO UKIOB yuebnoro miana OIT CII1O.
7 VkaswBatorcs 11K, s1eMeHTHI KOTOPHIX (DOPMHPYET NPHMKIAAHOM MOAylb (IpO(EecCHOHAILHO OPHUEHTHPOBAHHOE cojepskaHue) B coorsercTBuu ¢ OI'OC peanusyemoil
npodeccun/cnenuansaocta CIIO.
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MEPUOJINYECKOTO 3aKOHA M CUCTEMbI XUMHUYECKUX 3iieMeHTOB /.M. Menneneea B pa3BUTHH
HAyKH.

YcTaHOBIEHUE CBSI3UM MEXIY CTPOCHUEM aTOMOB XMMHUYECKHX 3JIEMEHTOB U IMEPHOIAYECKUM
H3MEHEHHEM CBOMCTB XMMHUYECKHUX 3JICMEHTOB U NX COCJUHEHHUI B COOTBETCTBHUH C IIOJ0KEHUEM
IIepnonnueckoi cucreMsl. PemieHne npakTUKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3alaHUM Ha
XapaKTEPHU3alHUI0 XHUMHYECKUX DJJIEMEHTOB «MeTraumueckiue / HEeMEeTaUIMYeCKHUEe CBOMCTBA
XUMHYECKHUX DJIEMEHTOB B COOTBETCTBHM C HMX DBJEKTPOHHBIM CTPOCHHEM M TOJIO)KEHHEM B
MEPUOANYECKON cCUCTeMe XUMUYeCcKuX 31eMeHToB .M. MenneneeBa»

Tema 1.3. Conep:xanue yueOHOro MaTepuaJia OK 01
CTpoenue BeweCTBA U | CrpoeHHE BElECTBA. XHUMHUECKAS CBS3b. BUIbI XUMHUECKO# CBSI3H (KOBAJICHTHAS HETOAPHAS
IpUpOsia  XHUMHUYCCKOHU | y monsipHasi, MOHHAS, METaUIH4ecKas). MexaHn3Mbl 00pa30OBaHHs KOBAICHTHOH XHMUUYECKOH
cBsi3H.  MHOroobpasue | cgssu (oOMEHHBII W  JOHOPHO-AaKUENTOpHBINM). BomopomHas cBs3p. BaneHTHOCTB.
BCIICCTB DnekTpooTpulareabHOCTh. CTeneHp okuciaeHus. oHbl: KATHOHBI U aHUOHBI
IIpakTHyeckue 3aHATHSA
[TpakTryeckas padora Ne3. «CTpoeHue BelecTBa U NPUPOIa XUMUYECKOH CBA3M».
JleMoHCcTpanus Mojeneill KpUCTAaUIMYECKUX PEIIeTOK: MOHHOHM (XJIOpHUJ HaTpusi), aTOMHOU
(rpacdut u anmas), MOJEKYJISAPHOM (YIJIEKUCIBIN Ta3, MOA), MeTaJUIMYeCKON (HaTpuil, MarHui,
Menb). Perenre nmpakTH4ecKuX 3aJaHUil Ha COCTaBIIEHUE 3JIEKTPOHHO-Tpapuueckux Gpopmyi
snemMeHToB 1—4 nepuoaoB
Tema 1.4. Coaep:xaHue y4eOHOro MaTepuaJia OK 01
Knaccudukanus, Knaccudpukanusa Heopranuueckux BemiecTB. HoMeHKiaTypa HEOPraHMYECKHUX BELIECTB OK 02
" HOMEHKJIATypa | (OKCUABI, TMIPOKCHUABI, KUCIOTHI, coiu). BemecTBa MOJEKYJISIPHOTO M HEMOJIEKYJISPHOTO
HEOPraHUYECKUX CTpoeHHUsl. ArperaTHble COCTOSIHUS BellecTBa. Kpucraminueckue 1 aMop@HbIe BeECTBa. 3aKOH
BEIIECTB MIOCTOSIHCTBA COCTaBa BellecTBa. THITBI KPUCTAIUIMYECKUX PEIIETOK (aATOMHAasi, MOJIEKYJIsIpHasi,

MOHHAsl, MeTaJUInYecKas). 3aBUCHMOCTh CBOMCTBA BEIIECTB OT THIA KPUCTAJUIMUECKOHN pelETKU

IIpakTHYecKHe 3aHATHA

[TpakTrueckas padota Ned. «HomeHKIaTypa HEOPraHUIECKUX BEIIECTBY.

Pemenne mnpakTUdyeckuxX 3aJaHUN MO KiIacCH(PUKAIMK, HOMEHKJIATYpPE W XUMHUYECKUM
(dbopMyslaM HEOpraHWMYECKHX BELIECTB Pa3IMYHBIX KJIAcCOB (yrapHbI ras, yriekuciblii ras,
aMMHaK, TaieHasl U3BeCTh, HeraleHasi U3BeCTh, MUThEBAasl COJIa U JPYTHX): HA3BAHUS BEIIECTB
o MexayHapoaHoi (MFOITAK) unu TpuBHambHON HOMEHKIJIATYpEe W COCTaBleHHE (OPMYITBI
XUMHUYCCKUX BCUICCTB, OIPCACIICHUC MPUHAJICKHOCTU K KJIIACCY. ITouck I/IH(bOpMaI_[I/II/I 110
Ha3BaHMSIM, UACHTU(UKATOPAM, CTPYKTYPHBIM hopMynaM. AHaJIN3 XUMUYECKOH HH(pOpMAIH,
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MOJy4yaeMOi W3 pa3HbIX HMCTOYHHMKOB (CPEICTB MaccoBOil mH(opmanuu, cetb MHTEpHET H
Apyrue)

Tema 1.5.
Tuner
peakuui

XHUMHUYCCKUX

Conep:xanue yueOHOro MaTepuaJia

Xumnueckas peakuus. Knaccudukauus um THIIBI XMMHYECKMX peakLuil B HEOPraHWYECKOH u
OpPraHMYECKON XMMMM. 3aKOHbl COXPAHEHHS MAacChl BEILECTBA, COXPAHEHUsI U IPEBPALICHUS
SHEPI'UU IPU XUMHUECKUX peakuusax. OKUCINTEIbHO-BOCCTAHOBUTENIBHbIE PEAKLIUU (YPaBHEHHS
OKHCJICHHUA-BOCCTAHOBJICHUSA, CTCIICHb OKHCJIICHHA, OKHUCIIMTCIIbL U BOCCTAHOBHUTCIIb, ITPOILCCCHI
OKHMCJICHMS W BOCCTAHOBJICHHUS, Ba)KHEWIIME OKHUCIUTENM U BOCCTAHOBUTENH, METOJ
JIEKTPOHHOrO OanaHca, 3JIEKTPOIM3 PACTBOPOB U PpACIUIABOB BELIECTB, OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEaKIIUH B IPUPO/IE, IPOU3BOJICTBEHHBIX IPOLIECCAX U KHU3HEAEATEIbHOCTH
OpPraHHU3MOB)

JlabopaTopHble 3aHATHUS

JIaGoparopHas pab6ota Nel «TuUIbl XUMUYECKUX PEAKIIUI».

HccnenoBanue TUHOB (1O COCTaBY M KOJMYECTBY HMCXOJHBIX M OOpa3yrOIIMXCS BEILIECTB) U
IIPU3HAKOB XUMUYECKUX peakinid. COCTaBICHUE YPABHEHUN PEAKLIMA COCTUHEHMS], PA3JIOKECHHUS,
3aMeleHusi, oOMeHa, B T.4. PEaKIUil TOpeHus, OKUCIeHUs-BoccTaHoBlIeHUs. CocTaBieHne u
YpaBHUBAHHE OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIMHA METOJ0M 3JEKTPOHHOro OalaHca.
PacueTHble 3a7auM Ha HaXO0XKJEHHE OTHOCUTEIBHON MOJIEKYJISIDHOW MAaccChl, OIpPEIEIICHHE
MacCOBOM J0JIM XUMHUYECKUX WIEMEHTOB B CII0)KHOM BEILIECTBE

OK 01
OK 02

Tema 1.6.
CxopocTb
peaKkuuid.
paBHOBeECHE

XUMHYECKHUX
XUMHUYECKOE

Coaep:xaHue yueOHOro MaTepuaJia

CKOpOCTh peakIiH, €€ 3aBUCUMOCTh OT PA3IUYHBIX (PAKTOPOB: MPHUPOABI PEArHPYIOMINX
BEIIECTB, KOHUEHTPALMU PEarupyrolnx BEIIEeCTB, TEMIEPATYPhl U IIOMIAAN PEAKIIMOHHOU
MOBEPXHOCTHU. TertoBble 3((HEeKThl XUMUYECKUX PEAKIIUNA: K30~ ¥ SHIOTEPMHUUYECKHE PEAKILINH.
OOpatumblie peaknuu. XUMHUYECKoe paBHOBecHe. DakTopbl, BIMSIONIME HA COCTOSHHUE
XUMHUYECKOTO PABHOBECHUsl (KOHUEHTpALMsl pearecHTOB WM MPOIYKTOB pPEaKIUH, J1aBJICHUE,
temneparypa). [lpunnun Jle [llatense

IIpakTHYecKkne 3aHATHA

[Ipaktuyeckass pabora Ne5. «BnustHue pas3inyHbIX (PAaKTOPOB HA CKOPOCTh XUMHYECKOM
peaxKuum.

Pemienne mnpakTHKO-OPHEHTUPOBAHHBIX 33JaHUN Ha aHaiau3 (PAaKTOpoB, BIMSIOMUX Ha
MU3MEHEHHE CKOPOCTU XMUMHUYECKOM peakiy. 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW PEaKIMU OT
IIPUCYTCTBUSL KaTaJM3aTopa Ha IMPUMEPE Ppa3lIoKEHHUs NEPOKCHIA BOJOpPOJA C IOMOUIBIO
JUOKCUAA MapraHiia M Karanasbl. PelleHne NpakTUKO-OPUEHTHPOBAHHBIX 3aJaHUi  Ha

OK 01
OK 02
IIK...
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IMPUMCHCHUC MMPUHIHUIIA Jle-1llaTenbe AJI4 HaXOXIACHUSA HAIIPaBJICHHA CMCIICHUA PABHOBCCUA
XHUMHYCSCKOU PCaKIMK U aHAJIN3 (baKTOPOB, BJIMAIOMIUX HA CMCHICHUE XUMHUYCCKOI'O paBHOBECHU

JlaGopaTopHble 3aHATUSA

JlaGopaTopHas pabota No2 «M3yueHne 3aBHCHMOCTH CKOPOCTH XMMHYECKOM PEaKIUU OT
KOHIICHTPALIUU PEArupyrolIruX BEIIECTB U TEMIIEPATYPhI».

JlabopaTopHas paboTa Ha BEIOOP:

1. JlaGopatopuas pabora Ne2.1 «OmpeneneHue 3aBUCHMOCTH CKOPOCTH PEAKIMH OT
KOHIIEHTPALlMU pearupyromnmx BemecTsy». McciaenoBanue 3aBUCUMOCTH CKOPOCTH PEAKIUU OT
KOoHIIeHTpauuu. OrpesesieHne KOHCTAaHThl CKOPOCTH PEAKINK rpad)uueCKUM METOIOM.

2. JlabopatopHas pabora Ne2.2 «OmnpeneneHve 3aBUCHMOCTH CKOPOCTH pPEaKIUH OT
TeMreparypb». MccnenoBanue 3aBUCUMOCTH CKOPOCTH PEaKIMU OT Temmeparypel. Pacuer
SHEPTUU aKTUBAIMH PEaKIuu

Tema 1.7.
PactBopsl, Teopus
3JIEKTPOIUTAYECKOMN

JIUCCOLIMAINN U UOHHBIN
oOMeH

Conep:xanue yueOHOro MaTepuaJia

PactBOpsl. BuIbl pacTBOpOB MO CONEPKAHHUIO PACTBOPEHHOTO BEIIECTBA. PacTBOPUMOCTS.
Ilonatue o aucnepcHbIX cucreMax. McTHHHBIE M KOJUIOMAHBIE pacTBOpbl. MaccoBas 10Jis
BeuiecTna B pactBope. [lonsTie o BogopoaHom nokasarene (pH) pactBopa. DnexTponuruyeckas
aucconnanusi. CUiibHbIE U CJ1a0ble 3JEKTPOIUTHI, HEAIEKTPOIUTHL. Peakiiy noHHOro ooMeHa

JlabopaTopHbIe 3aHATHS

JlaboparopHast pabota Ne3 «IIpuroToBicHHE PacTBOPOBY.

[IpuroToBneHue pacTBOPOB 33aJJaHHOM MAaccOBOM ol pacCTBOPEHHOTO BEIIECTBA, MPOBEACHUE
peakiuii HMOHHOTO OOMEHa, OMpeJelieHne Cpelbl pPacTBOPOB BEIIECTB C IMOMOIIBIO
YHHBEPCATLHOTO HMHIUKaTOpa (KUCIasi, HEHTpaibHas, IIeToYHast). 3allaHusl Ha COCTaBJIICHHE
HMOHHBIX peakiuil. Pemenne mpakTUKO-OPHEHTUPOBAHHBIX PACYETHBIX 3a/laHUi Ha PacTBOPBHI,
HCI0JIb3YEeMbI€ B OBITOBOM U MMPOU3BOJCTBEHHON JESITEIbHOCTH YeJIOBEKa

JlabopaTtopHas padota Ned «Peakiuu ruaponmsay.

HccnenoBanue cpebl pacTBOPOB COJIEH, 00pa30BaHHBIX CUILHBIMH U CIIA0BIMU TTPOTOIUTAMHU, U
WX peaklui C pacTBOpaMH INeJI04Yd W KapOoHata HaTpus. CoCTaBJIeHHWE peaKIHid THAPOIN3a
coJieit

JlabopaTtopHas padota Ne5 «MccnenoBanue AUCTIEPCHBIX CUCTEM.

Ctpoenue u GakTopbl YCTOWYMBOCTU AUCTEPCHBIX cucTeM. CTpoeHue MUIlelbl. PaccenBanue
CBETa MPH MPOXOXKJIECHUN CBETOBOTO Iy4Ka Yepe3 ONTHYECKH HEOTHOPOJHYIO cpeny (dddekra
Tunpans). [IpuroroBiieHue U M3y4eHHE CBOMCTB JUCIIEPCHBIX CUCTEM Pa3HbIX BUIOB: CYCIIEH3UH,

OK 01
OK 02
OK 04
OK 07
IIK...
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SMYJIbCUH, KOJUIOMIHOTO pacTBopa. CpaBHEHUE CBOMCTB MCTUHHBIX M KOJUIOMJIHBIX pacTBOPOB,
BBISIBJICHHE OCHOBHBIX Pa3IM4YUil MeXJly HUMHU

KonTpoabHnas padora 1

CrtpoeHue BeniecTBa U XMMUYECKUE peakiuu (1o pasaeny 1)

Paznen 2. Heoprannueckasi XumMus

18

Tema 2.1.
DOU3NKO-XUMHYECKUE
CBOICTBa
HEOPTraHUYECKHUX
BCIICCTB

Coaep:xanue y4eOHOro MaTepuaJia

10

Mertaubl. [lonoxkenne wmeramnoB B Ilepuoanyeckoi cUCTEME XUMHUYECKHUX JJIEMEHTOB.
OcoOeHHOCTH CTPOCHHUS JJCKTPOHHBIX O000JOYEK aTOMOB MeTauioB. OOmme ¢Gu3nueckue
cBoiicTBa MeTayuioB. CIUIaBbl META/UIOB. DJEKTPOXMMHYECKUN PsJl HANPSHKEHUH METaJIOB.
XUMHYECKUE CBOMCTBA BAXXHEHIITUX METAJJIOB (HATPUH, KalIHil, KaJIbIMi, MarHUd, aIFOMUHUH,
IIUHK, XpOM, JKeJle30, Meab) M HuX coeauHeHuid. OOmme crocoObl TMOJYyYEHHS METAJIOB.
[TpuMeHEeHHE METAJIIOB B OBITY M TEXHUKE

Hewmeramnsl. [Tonoxenne HemetaiuioB B [leprnognyueckon cucteMe XUMUYEeCKUX 3y1eMeHToB J1.1.
MenneneeBa M OCOOEGHHOCTH CTpOeHHSI aroMoB. DU3WYECKHE CBOMCTBA HEMETAILIOB.
AnoTponus HeMeTalyIoB (Ha mpuUMepe KUCIopoaa, cepsl, pochopa u yriepoaa). XuMuueckue
CBOMCTBa U MPUMEHEHHNE BAXKHEUIIINX HEMETAIIOB (TaJIOT€HOB, CEephI, a30Ta, hocdopa, yriepoaa
U KpEeMHHUsI) U UX COCOUHEHHH (OKCHUIOB, KHUCIOPOACOIAEPKAIIMX KHCIOT, BOJOPOIHBIX
coenuHennil). [[puMeHeHne BAXKHEUIIINX HEMETAJVIOB U X COCIMHECHUM

XUMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEIECTB (OKCHIOB, THAPOKCHIIOB,
KHCIIOT, cojiell u Jp.). I'eHeTnueckast CBsSI3b HEOPraHWYECKUX BEIIECTB, MPUHAJIEKAIIUX K
Pa3IMYHBIM KJlaccaM. 3aKOHOMEPHOCTH B U3MEHEHHUH CBOWCTB MPOCTHIX BEILECTB, BOAOPOIHBIX
COEJIMHEHMH, BHICIIMX OKCHJIOB M THIPOKCUIIOB

IIpakTHYecKHe 3aHATHSA

[IpakTuueckas pa6ora Ne6. « PU3NKO-XUMHUYECKHE CBOWCTBA HEOPTAHUYECKUX BEILIECTBY.
CocraBiieHHEe YpaBHEHUN XUMUYECKUX PEAKIUH C y4acTUEM TMPOCTBIX U  CIOXKHBIX
HEOPraHWYECKHUX BEIIECTB: META/NIOB M HEMETAUIOB; OKCHIOB METaUIOB, HEMETAJLUIOB W
aM(OTEPHBIX HJIEMEHTOB; HEOPTaHMUYECKUX KHCIJIOT, OCHOBAHUN M aM(OTEPHBIX THIPOKCHUJIOB;
HEOPraHWYECKHUX COJIEH, XapaKTEPU3YIOIINX UX CBOMCTBA.

Pacuérsl Macchl BelecTBa Wi 00bEMa ra3oB M0 U3BECTHOMY KOJIMUYECTBY BEIIECTBA, Macce WM
00BEMY OJHOTO M3 YYacTBYIOLIUX B PEaKIMM BELIECTB, pacy€Thl Macchl (00bEMA, KOIMYECTBA
BEIIECTBA) MPOAYKTOB PEaKIMH, €CIU OJHO M3 BELIECTB MMEET MpuMecH. Perenne npakTuko-
OPHEHTUPOBAHHBIX 33JJaHUH Ha CBOICTBA, COCTaB, MOJy4yeHHE M 0€30IIaCHOE HCIOIb30BAHUE
BOKXHEUIIMX HEOPraHWYECKHUX BEIIECTB B OBITY M MPO(eCcCHOHAIBHON AeSITENbHOCTH YeJI0BEKa

JlabopaTropHble 3aHATUSA

OK 01
OK 02
OK 04
IIK...
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JlaboparopHast pabota Ne6 «CBoICTBa METAIIOB U HEMETAJLIOBY.

HccnenoBanne (U3NYECKUX M XUMHUYECKMX CBOWCTB METAVIOB M HEMETAJUIOB. PerieHue
OKCIICPUMCHTAJIbHBIX 3a1aY 110 CBOMCTBAM XMMHYECKUM CBOMCTBAM METAJIOB U HEMCTAIIOB, I10
paclo3HABAHMIO U MOJYYCHUIO COSTMHEHHUI METAJUIOB M HEMETAJLIOB

Tema 2.2.

WNnentuduxanus
HEOPTaHUYECKUX

BCIICCTB

Coaep:xanue y4eOHOro MaTepuaJia

I[MpakTuyeckune 3aHATHS

[IpakTnueckass pabora No7/. «KadyecTBeHHbIe XUMHUYECKHE pEaKIUH, XapaKTepHbIe s
OoOHapyXEHHS HEOPTaHUIECKHUX BEIICCTB (KATHOHOB M aHUOHOB)».

CocraBiieHue ypaBHEHUN peakuuil oOHapykeHus katnoHoB [-VI rpynn u aHnoHOB, B T.4. B
MOJICKYJISIpHOH W WOHHOW (opmax. Peakuuu oOHapy>KE€HHS HEOPTaHMYECKHX BEIIECTB B
pealIbHBIX 00BEKTaX OKPYIKaIOLIEH cpeibl

JlaGopaTopHble 3aHATHS

JIaGoparophas pabota Ne7 «MneHTndukanus HEOpraHMYeCKUX BEILIECTBY.

Pemenue sxcnepruMeHTaNbHBIX 33J1a4 110 XUMUYECKUM CBOMCTBAM METAJJIOB U HEMETAJIOB, 110
pacro3HaBaHUIO M TOJIYYEHHUIO COECJUHEHUH METalIOB M HEMETalIoB (B3aUMOJEHCTBHE
THJIPOKCHU/Ia aJIFOMUHHUS C pacTBOPaMHU KUCIOT U 1enoyvel,). nenTudukanus HeopraHm4eckux
BemiecTB (KaTMoHOB [-VI rpynm miM aHHOHOB) C HCHOJB30BAaHUEM HUX (DU3MKO-XUMHUYECKHUX
CBOMCTB, XapaKTEPHBIX KAYECTBEHHBIX PEAKIIUi.

JIaGopatopHas paboTa Ha BBIOOD:

1. JTaGopatopHas pabota Ne 7.1 « AHanuTHueckue peakuuu kaTuoHos [-VI rpynmny». [Ipoenenue
KAaueCTBEHHBIX peaKLUii, UCTIONb3yEMbIX Il OOHApYKEHUS! KATUOHOB | rpynmnsl (Kaius, HaTpus,
MarHusi, aMmMoHus), Il rpynmsl Ha npumepe 6apus, 111 rpynms! — cBuHLa, [V rpynims! — amoMuHMs,
V rpymmer — xeneza (II u III), VI rpynmer — Hukens. Onucanue HaOM0MaeMbIX SBICHUN U
COCTaBJIEHHE XUMUYECKUX PEAKIIUI.

2. JlabGoparopnass pabGota Ne 7.2 «AHaIUTHYECKHWE pPEaKIMM aHUOHOBY». IIpoBeneHue
KayeCTBEHHBIX PEaKLMH, MCIOIB3yeMbIX JUIsi OOHApy)KeHUS aHUMOHOB: KapOoHarta, Qocdara,
cynbdara, cynbdumaa, HUTparTa, xjaopuaa u ap. Onvcanne HabJII01aeMbIX SBJICHUA U COCTaBICHUE
XUMHUYECKHUX PEaKIMH

OK 01
OK 02
OK 04

Tema 2.3.
[TpousBoacTBo

HCOPTaHNYCCKUX

BEILIECTB.

3HayeHue

Coaep:xanue yueOHOro MaTepuaJia

OO6mme TpeAcTaBIeHHus] O MPOMBINUICHHBIX CIIOCO0aX IMOJTYyYeHUS XHUMHYECKHUX BEIIECTB (HA
MpuMepe MNPOU3BOACTBA aMMMAKa, CEPHOM KUCIOTHI). YepHas M UBETHAas METAJLUTyprus.
[IpakTrueckoe TpUMEHEHHUE 3JIEKTPOJIM3a ISl TOJYUYSHUS IIEJTOYHBIX, IIETOYHO3EMEITbHBIX
MeTaioB W amoMuHusa. CTEKIO M CHJIMKATHAas TPOMBIIUICHHOCTh. [IpobiieMa OTXOHOB M

OK 01
OK 07
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U NPUMEHEHHE B OBITY
Y Ha IPOM3BOJICTBE

MOOOYHBIX MPOTYKTOB

I[pakTuyeckue 3aHATHS

ITpakTuyeckas pabora Ne8. «Heopranuyeckast XMMHs B COBDEMEHHOM MUDPE».

PemreHne npakTUKO-OPUEHTUPOBAHHBIX 3aJIaHUM O POJIM HEOPraHUYECKOM XUMHUU B Pa3BUTUU
MEIULMHBI, CO3/1aHUU HOBBIX MAaTEPUANIOB (B CTPOUTENBCTBE U AP. OTPACISAX MPOMBIIIIEHHOCTH),
HOBBIX HCTOYHHMKOB SHEPIUU (aJbTEpHATHBHBIC HWCTOYHMKH SHEPTHM) B PEHICHUH MpoOiIeM
9KOJIOTHYECKOM, SHEPreTHUECKON 1 NMHIIEeBON 6€301aCHOCTH

KonTpoabHnasi padora 2

CBoiicTBa HEOPraHUYECKUX BELIECTB (10 pasneiny 2)

Pasnen 3. Teoperuyeckue 0CHOBbI OPraHN4eCKOM XUMUM

Tema 3.1.
Knaccudukanus,
CTpPOCHHUE

51 HOMECHKJIATypa
OpraHUYECKUX BEIICCTB

Coaep:xanue yueOHOro MaTepuaJia

[IpenmMer oprannueckoil XUMHUU: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAUEHUE B [TOJIyYEHUH HOBBIX
BELIECTB M MaTepuayoB. Teopus CTpoeHUs opraHuyeckux coeauHeHuit A.M. bytieposa, eé
OCHOBHBIE TOJNIOKEHUSI. CTPyKTypHbIE (OPMYJIBI OpraHMYECKHMX BEHIeCTB. | omoiorus,
n3oMepust. XMMHUYECKasi CBSI3b B OPraHMYECKUX COCJUHEHMX: KPATHBIE CBS3H, G- U TM-CBA3H.
[IpencraBnenne o kiaccupuKaluy OpraHuyeckux BemiecTB. HomeHkIaTypa opraHMYecKHX
COeJIMHEHUI (cucTeMaTHuecKas) W TpUBUAIbHBIE Ha3BaHUS BAKHEHIIUX MpeJcTaBUTENEH
KJIACCOB OPraHMYECKHUX BEUIECTB

IIpakTHYecKHe 3aHATHSA

[TpakTuueckas padora Ne9. «HomeHK1aTypa OpraHM9ecKuX BEIICCTBY.

O3HakoMJIeHHE C OOpa3llaMH OpPraHMYeCKUX BEIIECTB M MaTepuajaMd Ha HX OCHOBE,
MOJIETUPOBAHUE  MOJIEKYJl  OpPraHWYEeCKUX  BEIeCTB, HAOJIOJEHWE U  OINMCaHUE
JIEMOHCTPAIIMOHHBIX OMBITOB TIO0 TMPEBPAIIEHUI0 OPraHWYEeCKUX BEIIEeCTB IPH HarpeBaHUU
(rutaBnienne, oOyrnuBaHue u ropeHue). CocTaBlIeHHE TOJHBIX U COKPAIICHHBIX CTPYKTYPHBIX
(dbopMyll OpraHMYECKHUX BEIIECTB OTIENIBHBIX KIACCOB, WCIONB3YysS WX Ha3BaHUA IO
CHUCTEMAaTHYECKOH ¥ TPUBHAIBHONW HOMEHKJIAType (STWJIEH, aleTWIeH, TIuIepuH, (eHodm,
dbopManbaeru, YKCyCcHash KUCIIOTa, TIUIUH). PacueTsl mpocTeifmeit popMyabl OpraHudecKon
MOJICKYJIBI, UICXOJIS1 U3 DJIEMEHTHOTO cocTara (B %)

OK 01

Pa3pnen 4. Yriesoaopoanst

14

Tema 4.1.
YrieBomopoasl U HX
HNPUPOJHBIE HCTOYHHUKH

Conep:kanue y4eOHOIro MaTepuaJia

10

IIpenenbHble yraeBoaopoasl (AJIKaHbl): COCTaB U CTPOEHHE, TOMOJIOTMYECKUM psall. MeTaH U 3TaH:
COCTaB, CTpOCHHE, (U3MUYECKHE W XUMHYECKHE CBOWCTBA (PEaKIMU 3aMEIICHUS W TOPEHUs),
HAaXO0XJICHHUE B IPUPOJIE, IOTYyUEHUE U IPUMEHEHHE

OK 01
OK 02
OK 04
IIK...
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HenpenenbHble yrieBogopo/ibl (aIKEHbl, alKaJAUEHbI, aJIKUHBI).

AJKeHBI: COCTaB U CTPOEHHE, TOMOJIOIMUECKUI pAl. DTHIIEH U HNPONMIIEH: COCTaB, CTPOEHHE,
¢u3nvecKkre 1 XMMUYECKHE CBOWCTBA (PEaKLUU THAPUPOBAHMS, TATOT€HUPOBAHMS, TH/PATAIINY,
OKHCJICHHS U TOJIMMEPU3ALIUH) [TOJTyUYeHHE U IPUMEHEHHE.

Anxanuensl: OyraaueH-1,3 u MeTunOyTtanuen-1,3, XuMHUYECKOe CTPOCHHE, CBOWCTBA (peaKIus
NOJUMEpU3aliK), TNPUMEHEHUe ([UId CHUHTe3a MPUPOJHOTO M CHUHTETUYECKOrOo Kaydyka Hu
PE3UHBI).

ANKHMHBI: COCTaB M OCOOCHHOCTU CTPOCHMS, TI'OMOJIOTHUECKUH psi. ALETHUIIEH: COCTaB,
XUMHYECKOE CTpOeHHe, (U3NYECKUEe M XUMHUYECKHE CBOWCTBAa (peakUuu T'HAPUPOBAHUS,
rajJJOreHUPOBAaHUs, THUApPATallUd TOPEHHs), TMOJIy4YeHHe M  IpUMEHEHUHe (MCTOYHUK
BBICOKOTEMIIEPATYPHOT'O IJIAMEHU JIJIsl CBAPKHU M PE3KH METAJLJIOB)

Apomarnyeckue yrieBoJopoibl (apeHbl). beH3os u Tosyosd: cocTaB, CTpoeHue, pusnueckue u
XMMHYECKHE CBOMCTBA (PEaKIMK TaJJOT€HUPOBAHUS U HUTPOBAHHUSA), IOJyUYEHUE U IPUMEHEHUE.
TokcuyHOCTh apeHOoB (BiIMsHUE OEH30J1a HA OpraHu3M 4YesoBeka). ['eHeTnueckas CBsi3b MEXKAY
YIJIEBOIOPOAAMHU, IPUHAIEKALTMMU K Pa3InYHbIM KJIaccaM.

ITpupoHbIle UCTOUHUKHU YTIAeBOAOPOAOB. [Ipupoaublil ra3 u nonytHsle HedTsHbIE Ta3bl. HedTh
n e mpoucxoxjaeHue. CrnocoObl nepepabOTKU HEPTHU: NMEPEroHKa, KPEeKUHI (TepMUYECKUH,
KartanuTuueckui), nuponus. IIpogykTel mepepaboTkun HedpTH, HUX NpPUMEHEHHE B
MIPOMBIIIJIEHHOCTH U B ObITy. KaMeHHBIN yroJib U MPOAYKTHI €T0 NepepadoTKu

Tema 4.2.
DOU3NKO-XUMHYECKIE
CBOMCTBA
YIJIEBOAOPOIOB

Coaep:xanue yueOHOro MaTepuaJia

JlabGopaTopHble 3aHITHUS

JIaGoparophas paboTta Ne8 «CBolicTBa yriaeBog0pOaA0BY.

TpuBHanpHas U MEXIyHApOJHAs HOMEHKIATYPa, XMMHUUYECKUE CBOMCTBA, CIIOCOOBI MOITYUYEHHS
yIJI€BOAOPOI0B. MOAETUpPOBaHUE MOJIEKYJl U XMMHYECKHX MpEBpaIlleHHH yrieBo0poa0B (Ha
MpUMepe dTaHa, ITHIIEHA, alleTHIIeHa U JIp.) U raJIoreHONpOon3BOAHbIX. KauecTBeHHbIE peakuun
YIJIEBOOPOIOB PA3IMUHBIX KJIacCOB (oOeclBeunBaHue OpOMHON MIIM MOAHOM BOABI, pacTBOpa
MepMaHraHaTa Kajius, B3aUMOJICHCTBUE alleTUJIeHa C aMMHAaYHbIM pPacTBOPOM OKcHaa cepedpa
(1)), xauecTBeHHOE OOHApYKEHUE YIIIEpPOa U BOJOPOa B OPraHNYECKUX BEIIECTBAX.
[TonydyeHnue 3TUIEHA W3 3TaHOJIA B JJAOOPATOPUM U M3yueHHUE ero (PU3MUYECKUX U XMMHUYECKUX
cBoiicTB. CocTaBiieHHE peaklnii IPUCOEINHEHUS U OKHMCIEHUS Ha IpUMepe 3TUieHa. Pemenue
pacUETHBIX 33124 C UCHOJIb30BAHUEM IIJIOTHOCTH Ia30B 10 BOAOPOAY M BO3AYXY

OK 02
OK 04

KonTposabHas padora 3

Teopus cTpoeHHS OPraHUYECKUX COSTUHEHUN. YTIIeBO0poaAbI (TI0 pasznenam 3 u 4)

Paznen 5. Kuciaopoaoconepskamniue oprannyeckie coeIuHeHus
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Tema 5.1.
Cruptsel. ®enon

Coaep:xaHue y4eOHOro MaTepuaJia

[IpenenpHble 0JTHOATOMHBIE CIIUPTHI (METAHOJ U 3TAHOJI): CTPOCHUE, PUINYECKUE U XUMHUUYECKHE
CBOMCTBA (pEakiMu ¢ aKTUBHBIMU METAJIJIaMH, TaJIOT€HOBOAOPOIaMH, TOPEHUE), TIPUMEHEHUE.
Bonoponnbie cBsi3u MexIy Moiekyilamu cnupToB. dusnosormueckoe AeicTBHE MeTaHONa U
3TaHOJIa HA OPTaHU3M YEJIOBEKA.

MHoroaroMHble COUPTHI (ITHJICHTIIMKOIb U TIHUIEPUH): CTPOCHUE, PU3NYECKHEe U XUMUYECKUE
CBOWCTBAa (B3aMMOJICHCTBHE CO IIETOYHBIMH META/UIaMH, KA4YeCTBCHHAs pEakius Ha
MHOT0aTOMHBIE CIUPTHI). PUZMONIOrHUECKOe JIEHCTBUE HAa OpraHu3M 4YenoBeka. [IpuMenenue
TIIALEPUHA U dTHJICHTJIUKOJIS.

®enon. CtpoeHue MOJEKyIbl, (U3MYECKUEe M XMMHYECKHe cBoWcTBa (eHona. TOKCHYHOCTD
dbenHomna, ero puznoNOrNYECKoe eiicTBHE Ha OpraHmu3M 4enoBeka. [lpumenenne genomna

OK 01
OK 07

Tema 5.2.
ANbIETUIbI.

Kap6oHOBBIE KHCTOTHI.

Crnoxuble 3¢upbl

Coaep:xanue yueOHOro MaTepuaJia

Anpreruapl U KeTOHBI ((OpMambAeTHll, aleTalblIeru]], aleTOH): CTpOoeHHe, (U3NYECKHE U
XMMHUYECKHE CBOMCTBa (peakUUH OKHCICHHMsS U BOCCTAHOBJICHMS, KaueCTBEHHbIE DPEaKLUH),
MIOJIy4E€HUE U IPUMEHEHHE.

O/HOOCHOBHBIE TpefAebHbIE KapOOHOBBIE KHUCIOTHI (MypaBbMHas M YKCYCHas KHCIIOTBI):
CTpoeHHe, (U3NYECKHe W XHUMHUYECKHMEe CBOMCTBa (OOlLIMe CBOMCTBA KHCIOT, pPEaKIMs
TepuUKalMK), NOodydeHHe M mnpumeHeHue. CrTeapuHOBas M OJEMHOBAas KHUCJIOTHI Kak
MIPEICTaBUTENN BBICIINX KapOOHOBBIX KUCIOT. MblIa KaK COJIM BBICIIUX KapOOHOBBIX KMCIIOT, UX
MOIOIIIEE JEHCTBHE.

CrnosHble 3(hupel Kak MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. ['Maponu3 ciaoxkHbIX 3QpupoB. XKupsl.
I'maponus xupos. [Ipumenenue xxupos. buonornueckas posib JKUPOB

OK 01
OK 02
OK 04

Tema 5.3.
VYrieBoabl

Coaep:xaHue y4eOHOro MaTepuaJia

VYrneBoapl: cocTaB, Kiaccu(UKaIMs yrieBoJOB (MOHO-, MU- U TOJUcaxapuibl). [ Iroko3a —
MPOCTEHIINI MOHOCAXapuJl: OCOOEHHOCTU CTPOEHHUS MOJEKYJbl, pU3NYEeCKHe U XUMHUYECKHE
CBOMCTBa TIIIIOKO3bl (B3aumojelcTBue ¢ rugapokcugom menu (II), oxucneHme amMMuayHbIM
pactBopoM okcua cepedpa (I), BoccranoBiienne, OpoKeHUE TITIOKO3BI), HAX0XKICHHUE B TIPUPOJIE,
MIPUMEHEHHUE TIIOKO3bI, OMOJOTHYECKas POjb B JKU3HEACSITENbHOCTH OpTaHHW3Ma YelOBEKa.
®dotocunTe3. DpykTo3a Kak U30Mep TIFOKO3BI.

Hucaxapuapl: caxapo3a, ManbTo3a. BoccTaHaBiauBawIIME U HEBOCCTAHABIIMBAIOIIUE
nucaxapuabl. 'maponus qucaxapuaoB. Haxoxnenue B mpupoie U NprUMEHEHHE.
[lonucaxapuasl: Kpaxmai, TJIMKOTeH M 1esuiono3a. CTpoeHHe MaKpOMOJIEKYJ Kpaxmala,
IJIMKOT€HA W LEeJUTI0NI03bl. DU3MYECKHe CBOMCTBA Kpaxmajga M UEJUII0J03bl. XUMHYECKUE
CBOWCTBA Kpaxmaja: THJpOJIM3, KayeCTBEHHAas peaklUusi C MOJAOM. XHMHYECKHE CBOWCTBA

OK 01
OK 02
OK 04
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LEJUTIOJIO3bL: TUAPOIIU3, oydeHHne 3(pupoB 1emnoo3sl. [ToaTue 00 HCKyCCTBEHHBIX BOJIOKHAX
(BHCKO3a, alleTaTHBIN MIEIIK)

Tema 5.4. Conep:xanue y4eOHOro MaTepuaJia OK 01
PU3HKO-XUMHUYECKUE IIpakTnyeckue 3aHATHSA OK 02
CBOWCTBA [Ipaktnueckass pabora NelO. «Homenkmartypa KHCIOPOAOCOIEPKAIIMX OpPraHUYECKHUX OK 04
KHCJIOPOAOCOAEPKANX | COSTUHEHUI.
OpPraHM4CCKUX TpuBuanpHast 1 MEXKIyHApOAHAS HOMEHKIATYpa, XUMUUYECKHE CBOMCTBA, CIIOCOOBI MOJyYCHHS
COEIMHCHHUI CIIUPTOB U (HEHOJIOB, KAPOOHOBBIX KUCIOT U 3()UPOB, ATBJIETUIOB U KETOHOB. COCTaBIIEHHE CXEM

peakuuii (B TOM 4YHCIE IO MPEATOKEHHBIM IENOYKaM IMPEeBpAllCHUl), XapaKTepU3YIOLIIX

XMMHUYECKHE CBOICTBA KUCIOPOAOCOAEPKALIMX OPraHMUYEeCKUX COSAMHEHHM

[IpakTuueckas padota Nell. «Xumuueckue U (pU3MUECKHe CBOMCTBA KHCIOPOI0OCOAEPKAIINX

OpPraHUYECKUX COEAUHEHUSY.

[IpoBenenue, HaOMOIEHHWE M OMUCAaHHE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE CHHUPTOB,

Ka4eCTBCHHBIC PEAKIIMU OJHOATOMHBIX CHUPTOB (OKucieHHe 3TaHona okcuaom meau (l1)),

MHOT'0aTOMHBIX CIIUPTOB (B3auMojieiicTBHE rniiepuHa ¢ ruapokcuaom meau (1)), ambaernaon

(oxucneHne aMMHayHBIM pacTBopoM okcuaa cepeopa(l) u  rumpoxcumom wmemu  (11),

B3aMMOJIEHCTBHE KpaxMalla ¢ H0JI0OM), U3yUeHHE CBOUCTB pacTBOPA YKCYCHOW KUCIIOTHI.

[IpakTueckoe  NpUMEHEHHME  OTWIEHIVIMKOMNS,  TIiuuepuHa, ¢enona. [IpumeHenue

¢dbopmanpaeruia, aneTaabAeruia, yKCyCHOM KUCIOThI. PelieHne sKcrepuMeHTaIbHbIX 33/1a4 10

U3YYEHHIO PU3UKO-XUMUYECKUX CBOMCTB KHUCIOPOJAOCOAECPKAIIMX OPraHUYECKUX COSTMHEHUIN
Pasnea 6. Asoroconep:kanye OpraHnyecKue CoeANHeHus!
Tema 6.1. Coaep:xaHue y4eOHOro MaTepuaJia OK 01
AMUHBIL. AMWHBI: METHUJIIAMHH — MPOCTEHIINI MPEACTABUTENb aMHHOB: COCTaB, XUMHYECKOE CTPOEHHUE, OK 02
AMMHOKHCIIOTEI. bu3HUeCKre ¥ XMMHUYECKHE CBONCTBA, HAXOKICHUE B TIPUPO/IE. OK 04
benku AMUHOKHUCIIOTHl Kak aM(pOTEepHble OpraHUYecKHe coeiuHeHusd. DPU3NYecKue M XHUMUYECKHE

CBOMCTBa aMHUHOKHUCJIOT (Ha mpuMepe IuiuHA). buonmormdyeckoe 3HaUYE€HHUE AMHHOKHCIIOT.
ITentuaer.

benku kak mpupogHbie monuMepsl. [lepBudHas, BTOpUYHAs M TPETHYHAs CTPYKTypa OEIKOB.
XHUMHYECKHE CBOMCTBA OCIIKOB: THAPOJIN3, ICHATYPAIIHS, KAYECTBEHHBIE PEaKIIMU Ha OCJIKU

IIpakTHYecKHe 3aHATHA

[Tpaktrueckas padota Nel?2. «CBoiicTBa a30TOCOIEPKAMNUX OPTAHUICCKUX COCTUHCHHIN.
du3nyeckue M XUMHYECKHE CBOWCTBA AMHUHOB (pEakUUU C KHUCIOTAMM M TOpPEHHs) H
aMHHOKHUCIIOT (Ha mpuMepe TiuiuHa). HabmrogeHne u onucanne JeMOHCTPAIIHOHHBIX OITBITOB!
JIeHaTypanys OeJIKOB PH HarpEeBaHHM, IIBETHBIC PEaKIIUU OEIKOB
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Pasjnen 7. BICOKOMOJIEKY IS PHbIE COCAUHEHUS 4
Tema 7.1. Conep:kanue y4eOHOT0 MaTepuaJia 4 OK 01
ITnactmaccel. IIpakTHyeckue 3aHATHSA 4 OK 02
Kayuyku. Bonokna IMpaktrueckas pabora Nel3. «CuHTe3, aHaIM3 M KIACCU(PHUKALUSA BHICOKOMOJEKYIJISIPHBIX OK 04

COCIMHECHU I 1IK...

OCHOBHBIC TIOHATHSI XHMHU BBICOKOMOJICKYJISIDHBIX ~COCIMHEHHI: MOHOMEp, MOJIUMeEp,

CTPYKTYpPHOE 3BEHO, CTENEHb MOJIMMEPU3ALNU, CPEeaHsIs MoJyieKyssapHas Mmacca. OCHOBHbBIE

METOJIbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COSIMHEHUH — MOJIMMEPU3ALIUs M TTOJTUKOHICHCAITHSI. 9

O3nakomiieHHe ¢ 00pa3laMu MPHUPOIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IIACTMAcC, Kay4dyKOB:

TTacTMacchl (TOJMATUIICH, TTOJIMIIPOIHIICH, TOJMBUHUIXIOPH/I, TOJIMCTHPOI); HATYPAJIbHBIN U

CHHTETHYECKHE Kaydykd (OyTaqueHOBBIH, XJIOPOTPEHOBBIA W HM3OMPEHOBHIN); BOJOKHA

(HaTypasibHbIe (XJIOINOK, IEPCTh, INENK), MCKYCCTBEHHBIC (alleTaTHOE BOJIOKHO, BHCKO3a),

CHHTETHYECKHE (KaIPOH M JIaBCaH)

[Ipaktnyeckass pabora Neld. «['eHeTwueckass CBs3b MEKAY KJIacCaMH OPraHHYECKUX

COCIMHEHMIN.

Pemenue nenoyek npeBpalleHUil HA TeHETUYECKYIO CBSI3b MEXKJIY KJaccaMU OpraHMYeCKHX 9

COCMHEHUI C COCTAaBIICHMEM HAa3BaHWN OPTaHWYECKUX COCAMHEHUH 10 TPHUBHAIBHON WK

MEXYHapOAHOM CUCTEeMaTHYeCKO HOMEHKIaType. Pelienne pacueTHbIX 3a/1a4 0 ypaBHEHUAM

PEaKIHii C y9acTHeM OPTaHUYECKHX BEIECTB
KonTposbHas padora 4 | CTpyKTypa U CBOWCTBA OPraHMYECKHX BeIIecTB (10 pasjienam 5-7) 2
IpodeccHoHaaLHO OPHEHTHPOBAHHOE COlepKanue (coaep:Kanue NPUKIATHOro MoayJis)® 48
Pasnen 8. Xumust B GbITY H IPOM3BOJACTBEHHOM JeATEITLHOCTH YeJ0BeKA 12 OK 01
Tema 8.1. Coaeprxanue y4eOHOro MaTepuaJa 6 OK 02
Oprannyeckue Beniectsa| [IpaBuna KoIOTHYECKH 1eN1eco00pa3HOro TMOBEACHUSI B OBITY W TPYIOBOW NEATEILHOCTH B OK 04
B JKU3HEJCATEIbHOCTH| LIESIX COXPAHEHUS CBOETO 3JI0POBbsI M OKpYXalolleil MpUPOTHONH cpenbl, OMAaCHOCTh 4 OK 07
YeJI0BEKa. BO3JCHCTBUSI HA OKUBBIC OpPTaHMW3MBl OPraHWYECKHX BEHIECTB OTAEIBHBIX  KJIACCOB 1IK...

8 B pamkax yacos ITOC MoryT GbITh NpOBEIEHbI MHTETPHPOBAHHBIC 3aHATHS C YYETOM COJEPIKATENBHBIX MEKIPEIMETHBIX CBA3EH MO AByM M 6ojiee 00LIE0OPa3OBaTEbHBIM
y

JIUCIUIIIMHAM

dusuka: matepus, SHEPTUs, Macca, aTOM, JJIIEKTPOH, IIPOTOH, HEHTPOH, HOH, U30TOII, PaJHOAKTHBHOCTh, MOJICKYJIa, SHEPIeTHYECKHI YPOBEHb, BEILIECTBO, TEJIO, 00BEM, arperaTHoe

COCTOSIHHE BEIeCTBa, (pU3NUecKue BEMINHBI U SAUHULBI UX H3MEPEHHS, CKOPOCTb.

Buonorus: knerka, opranusm, Onocdepa, skocucTema, 0OMEH BEIIECTB B OpraHu3Me, (OTOCHHTE3, MaKpO- U MHUKPOIJIEMEHTHI, BUTAMUHBI, OMOJOIMYECKH AKTHBHBIC BELIECTBA

(Oenku, yriieBoabl, XKUPBL, PEPMEHTBHI).

I'eorpadusi: MuUHEpaIIBl, TOPHBIE TIOPO/IBI, II0JIE3HBIE HCKONIAEMbIe, TOIUINBO, PECYPCHI.
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[IpousBoacTBo u
MIPUMEHEHUE
OpraHn4YCCKUX BCIICCTB B
MIPOMBIIIJICHHOCTH

(yrmeBogopo/sl, COUPTHL, (DEHOIBI, XJIOPOPraHUYECKHE MPOU3BOJIHBIC, ANBACTHUABI U Ip.),
MOKa3aTeNb NPEIeIbHO TONYyCTUMON KOHIIEHTPALMH U €0 HUCIOJIb30BAHUE.

buooprannueckue coequnenus. [Ipumenenne u 6uonornyeckas posib yriieBoaoB. OKucieHue
YIJIEBOJIOB — MCTOYHUK DHEPIHH KHUBBIX OpraHu3MoB. OOIacTv MPUMEHEHUS aMUHOKHUCIIOT.
[TpeBpamenus 6enkoB nuIy B opranusme. buonornyeckue ¢pynkimm 6enkoB. buongornueckue
GbyHKIuY xupoB. Posb opraHndeckoil XMMHUU B PellIEHUH MpobIieM MUILEeBOi 0€30M1acCHOCTH.
HyxnenHoBble KUCIIOTBI: cocTaB U cTpoeHue. CTpoeHue Hyki1eoTH10B. CocTaB HYyKJIEMHOBBIX
kuciot (JJIHK, PHK). Pois HyKJI€HMHOBBIX KUCIIOT B )KU3HEACATEIHHOCTH OPraHU3MOB

IIpakTH4YecKkue 3aHATUSA

[Ipaktnueckass pabora Nel5. «IIpou3BoacTBO W NpPUMEHEHHE OPraHUYECKHX BEUIECTB B
MIPOMBIIIIIICHHOCTH.

[IpousBonacTBO MeTaHoina, nepepadboTka HePTH. [ToNUITHUIIEH KaK KPYITHOTOHHAXKHBIN MPOIYKT
XUMHUYECKOro npousBojcTsa. IIpumenenune stunena. [IpousBoacTBo U MpUMEHEHUE KayduyKa U
pe3unbl. CHHTETHYECKHE W MCKYCCTBEHHbIE BOJIOKHA, UX CTpOEHHUe, cBoicTBa. IIpakTHueckoe
WCTIOJIb30BaHNE BOJIOKOH. CHHTETHYECKHE TUICHKH: M30JIALUS ISl TPOBOJIOB, MEMOpAHbI st
OTIPECHEHHUS BObBI, 3AIIUTHBIC TUIEHKH JI1 aBTOMOOUIIEH, MIACTBIPH, XUPYPTUUECKUE TTOBI3KU.
HoBble TeXHOIOTMH JaIbHENUIIIEr0 COBEPIICHCTBOBAHUS IOJUMEPHBIX MAaTEPHUAJIOB

Tema 8.2.

XnMuueckme
TEXHOJIOTHHU

B TTOBCETHEBHOM
u  1mpodeccuoHaTbHOM
JIeSITETLHOCTH YeJIOBEKa

Conep:xanue yueOHOro MaTepuaJia

Ponp xumum B obOecreueHHHM 3KOJOTMYECKOM, PHEPreTHUecKOM M MHUIIEeBOH 0e30MacHOCTH,
pa3BUTUM  MEOUIMHBI, CO3JaHUMM HOBBIX MaTepuanoB (B 3aBUCHMOCTM OT BHJA
npo¢ecCHOHATLHOMN AEATEIbHOCTH ), HOBBIX HCTOYHUKOB SHEPTUU (aJIbTEpHATUBHBIE HCTOYHUKU
sHepruu). [loHsATHE O HaydHBIX METOAAX IIO3HAHMUS BEIIECTB M XHWMUYECKUX pEaKLUi.
IIpencraBnenus o0 OOLIMX HAayYHBIX MPUHLIUIAX MPOMBIIUIEHHOTO IOJYYEHHUS BaXKHEHUIIMX
BELIECTB (Ha MpUMepax MPOU3BOJICTBA aMMHAaKa, CEPHON KUCIIOTHI, METAHOJIA).

YenoBek B MUpE BELIECTB, MATEPUATIOB U XUMUYECKUX PEAKIMI: XUMHS U 3JOPOBBE YEIIOBEKA!
nmpaBmwia 0€30MacHOr0 HCIOJB30BAaHUS JIEKAPCTBEHHBIX IpenapaToB, OBITOBOW XHMHUU B
IIOBCEIHEBHOM >kM3HU. BbITOBasi XuMudeckasi [paMOTHOCTb

IIpakTHYecKkHue 3aHATHA

[TpakTuueckas pabora Nel6. «IIpuMeHEeHHE XMMHUYECKUX BEUIECTB U TEXHOJOTHUH C Y4ETOM
Oyymiei mpohecCuoHaTbHON NeITETEHOCTI.

Pemrenue Keﬁc-sanaq mo TeMaM: NHUIICBLIC MNPOAYKTBI, OCHOBBI PALIMOHAJIBHOI'O0 MNHWUTAHHA,
BOXHEUIIIME CTPOUTENBHBIE ¥ KOHCTPYKIIMOHHBIE MAaTepHAIIbl, CEIBCKOXO03SHCTBEHHOE
MIPOM3BOJICTBO, KPACKH, CTEKIIO, KepaMUKa, MATePUANIbl ISl SJCKTPOHUKU, HAHOMATEpUabl,

OK 01
OK 02
OK 04
OK 07
IIK...
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TEKCTHJIbHBIC BOJIOKHA, HMCTOYHUKH HHEPIUH, OPTaHUYECKHE W MHUHEpAIbHBIC YAOOpEHHS,
JIEKapCTBEHHbIE U KOCMETHYECKHE Mpenaparthl, ObITOBAs XUMUS, MATEpUANIbl U3 UCKYCCTBEHHBIX
U CUHTETUYECKUX BOJIOKOH.

3amura: [lpencraBieHue pe3ynbTaToB pelIEHUS KeWc-3agad B (GopMmMe MHUHH-IOKIaaa
(tormyckaeTcs UCIOIb30BaHue rpa)MueCKUX U MPE3CHTAIIMOHHBIX MAaTEPHAJIOB)

Paznen 9. UccienoBanne U XMuMUYeCKUI aHAJIU3 00beKTOB OMocdepbl 1 TexHOchepbl

Pazgen 9.1.°

HccnenoBanue m XMMH4YECKH aHaIu3 00beKTOB Ouochepsl

(111 yKPYNHEHHBIX TPy

cnenuanabHocteil/ mpodeccuii: 19.00.00, 31.00.00, 32.00.00, 33.00.00, 34.00.00, 36.00.00, 43.00.00 (xpome 36
cnenuajgbHocT 43.02.16))
Tema 9.1.1. Copep:xxanue y4eOHOro MaTepuaia 8 OK 01
OcHOBBI  TaOOpaTOPHOU JIaGopaTopHbIe 3aHsATHS IIK...
TIpaKTHKH B! TaGoparopuas paGora Ne9.1.1 «OCHOBBI 1a60PATOPHOI IIPAKTHKI.
IpOQeCCHOHANLHEIX JIaGopatopHast mocyAa M XuMHUYecKue peakTuBbl. OCHOBHbIE Ja0OpaTOpHBIE OIEpaIUU. 2
naboparopusx JlaboparopHoe oOopymoBanue. TexHHKa O€30MACHOCTH W TIpaBWJIa pabOTHI (TMOBEIACHUS) B

nabopaTopuu

IIpakTHYecKkue 3aHATHA

[IpakTnueckass pabora Nel7.1.1 «OkcnepumeHTanbHas XMMHS: pacyeThl, aHAIMU3 JAHHBIX U

MIPEJICTABICHUE PE3YIbTATOBY.

BrImoHeHne TUIOBBIX pacueTOB 110 TEMATHKE SKCIIEpUMEHTa (BBIXOJT IPOYKTa PEaKIui, Macca 6

HaBeckH, o0beM pacTtBopuTess). OOpaboTka JaHHBIX, aHAJIM3 U OLEHKa UX JOCTOBEPHOCTHU

(BBIYMCIIEHWE  CPEOHEr0o  3HAueHHMs]  SKCIEPUMEHTAIbHBIX  JIaHHBIX,  MOTPEIIHOCTH).

[IpencraBienue pe3yibTaTOB SKCIEPUMEHTAa B pa3inuHON ¢dopme (Tabnuia, rpaguk, OTYET,

JIOKJIaJ1, Ipe3eHTalus)
Tema 9.1.2. Coaeprxanue yueOHOro MaTepuasa 6 OK 01
XUMHIeCKHI aHan3| Knaccudukaius mpo0 BOABI 1O BUAY U HA3HAYCHHIO, CXOS U3 €€ XUMUYECKOTO COCTaRBa. OK 02
npob BOJBI OpraHosnenTHuecKue CBOMcTBa (3amax, MPO3PaYHOCTb, I[BETHOCTb, MYTHOCTb) BOJIBI. OK 07

KucnorHoCcTh M menouHocts BoAbl. pH cpenbl u MeTonsl ee onpeneneHus. KecTKOCTh BOJBI U 5 TIK...

MeTOJIbl e onpeaeneHus. CylHOCTh METO/1a TATPOBAHUS.
Bunibl sxecTKOCTH BOJIBI (BpEMEHHAS U MOCTOsIHHAS ). JKeCTKOCTh BOJIbI KaK MIPUYMHA BBIMAICHUS
0CAJIKOB WJIM 00pa30BaHUsl COJICOTIONKEHUN, UMEIOIIMX MECTO B OBITY M HA IPOU3BO/ICTBE.

® O6pazoBartesbHas OpraHu3alyus BHIOUPAET OJMH MOYJIb (pasaen 9.1 uiu 9.2) u3 npeioxkenubix B cootBerctBun ¢ ®I'OC peanusyemoii mpodeccun/crnenuansroctu CTI1O.
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CocTaB coneil, BBI3BIBAIOIIMX HKECTKOCTh BOJbl. XHUMHUYECKHE IIPOLECCHI, YCTPAHSIOLINE
KECTKOCTh BOJbl. YPaBHEHHMS XHMHUYECKUX pEAKLUM, WUIIOCTPUPYIOIIMUX IPOLECCHI,
MIPOUCXOJIAIINE MTPU YCTPAHEHUH KECTKOCTU. Y CTPAaHEHUE BPEMEHHOM )KECTKOCTU OBITOBBIMH U
XUMHYecKUMHU criocobamu. CriocoObl yCTpaHEHUsl HOCTOSIHHOU KECTKOCTH

I[pakTuyeckue 3aHATHS

[TpakTrueckas padorta Nel7.1.2 «KoHIeHTpamus pacTBOPOBY.

CriocoObl BhIpaKEHHsI KOHLEHTPAIMM PAcTBOPOB: MaccoBasi JOJII PAaCTBOPEHHOTO BEIIECTBA,
MOJISIpHAsI M MOJISUTbHAS! KOHIIGHTpanuu. TUTp pactBopa. PerieHne npakTHKO-OpUEHTUPOBAHHBIX
TEOPETUYCCKUX 3aJaHUi HA pacdyeT KOHICHTPAIUH 3arpsA3HSIONINX BEIISCTB H WX CPABHEHHE C
npeaesbHo gonyctuMbiMu KoHleHTparmsamu (IT1K)

JlabopaTopHble 3aHATHUS

JlaboparopHast pabota Ne9.1.2 «MccnenoBanue XUMHYECKOTO COCTaBa MPOO BOABDY.
JlaGopaTopHas paboTa Ha BEIOOP:

1. JTaboparopHuas padota Ne9.1.2.1 «OgrcTka BOJIBI OT 3arps3HeHU». VICIoNbp30BaHEe METOIOB
GuIbTPOBaHUS U aICOPOLIMU AJIS OTJENICHHs 3arpsiI3HEHUH B ucciieayemMoit mpode Bojabl. Bei6op
METO/a OYMCTKHU B 3aBUCMMOCTH OT BHJA 3arps3HeHus. CpaBHeHHE d()()EKTUBHOCTH Pa3IHIHBIX
METOZ0B OYMCTKHM BOJbI B pa3HbIX YCIOBHUAX (B JaOOpaTOpHH, B JIOMAIIHUX U TOJIEBBIX
YCIIOBUSX).

2. JlaGopatopHnas padota Ne9.1.2.2 «Onpenenenne pH Bojbl u ee kucaoTHOCTHY. OnpeeneHue
pH cpensl ¢ TOMOIIBIO YHUBEPCAIBHOTO WHAWKaTopa. McCmonb30BaHWE TUTPOBAHHS IS
orpeJiesieHus] KUcIoTHOCTH. OmnpezneneHue oOmIed KHCIOTHOCTH BOJABI, PacdyeT CBOOOIHOM
KucIoTHOCTH. Ompenenenue oOmeil U cBoOogHON mienouyHocTH. CocTaBleHHE ypaBHEHUMN
peakiuii, TNPOTEKAIOUIMX MpPHU OIpPEACIIEHUH KUCIOTHOCTH/ ILIEIOYHOCTH TpoO BOIBI.
YcraHoBIIeHHE CIIOCOOOB MCTIONB30BAHUS MCCIIEIOBAHHBIX MPOO BOIBI B JKU3HEACATEIBHOCTH
YeJI0BEKa, Ha OCHOBE MOJIyYEHHBIX JAHHBIX O COCTaBe.

3. JJaboparopnas padota Ne9.1.2.3 «OnpeeneHne >keCTKOCTH BOJIBI U CIIOCOOBI €€ YCTPAHCHHSI.
CriocoObl ycTpaHEHHUs! BCEX BUOB JKECTKOCTH B 3aBHCUMOCTH OT COCTaBa COJIEH KECTKOCTH.
Pemienue skcrieprMeHTaIbHON 33J]a4M HA BBISIBICHUE BPEMEHHOW M MOCTOSTHHOW >KECTKOCTH
Bo/ibl. OlleHKa BEPOSITHOCTH YCTPAHEHUS BCEX BHJIOB JKECTKOCTH B JOMAIIIHUX YCIOBHSIX

Tema 9.1.3.

Conep:xanue y4eOHOIro MaTepuaJa

KauecTBeHHBII XUMHUYECKHI COCTaB MPOAYKTOB MHTaHUs. BemiectBa, ¢anbcudunupyromme
MPOAYKTHl MWTAHMS, W BEIIECTBA, 3arps3HAOIIME NpOoAyKThl nuTaHusa. OmnpeneneHue

OK 01
OK 02
OK 07
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XUMUYECKUH KOHTPOJb |3aTPSA3HAIONIMX XUMHUYECKAX BEIIECTB B IMPOAYKTaX IHTAaHUS, ONpEICICHHE BEIIECTB, HE IIK...
KauecTBa MPOJYKTOB |3asIBJICHHBIX B COCTaBE MPOAYKTOB MUTAHMUSI.
IMATaHUSA I[pakTuyeckue 3aHATHS

[Ipaktrueckas pabora Nel7.1.3 «OpraHuueckue W HEOPraHMYECKUE BEIIECTBA, BXOJSIINE B

COCTaB MPOJYKTOB ITUTAHUS.

Omnpenenenue cocraBa ONl0J Ha COJAEp)KAHUE MAaKpO M MHKPOIJIEMEHTOB. M3yueHue

MPEUIOKEHHBIX MPEero1aBaTesieM OJII0]] Ha MPeIMET XMMHYECKOT0 COCTaBa, ONpeaesieHIe J0IeH

OT CYyTOYHOH HOPMBI MAaKpO U MUKPOIJIEMEHTOB B YKa3aHHOM OJIOZE.

Perienue npakTHKO-OPUEHTHPOBAHHBIX 33]1a4 110 KYJMHAPHON TEMATHKE pa3IMIHBIX TUIIOB

JlabGopaTopHble 3aHATUSA

JlaboparopHas padota Ne9.1.3 «MccnenoBanne XUMUYECKOTO COCTaBa MPOAYKTOB TUTAHHSI.

JlaboparopHast paboTa Ha BEIOOD:

1. JlabGopatopuas pabGora Ne9.1.3.1 «OOnHapykeHHE HUTPATOB B MPOAYKTaX MHTAHUIN.

HccnenoBanne MarepuaioB TONXYKOJIMYECTBEHHBIM METOAOM ONpEACICHUS HHUTPATOB C

UCIOJIb30BaHUEM JU(pEeHnIaMIHa (KOPHEIUIOIbI OBOIIEH, TUCThs M KOUEePbDKKA KaIlyCThl, IJI0/IbI

¢bpykTOoB). AHanM3 YpOBHS 3arps3HEHUS HUTPATaMH [0 HMHTEHCHBHOCTH OKpAaIIMBAHUS

MIPOAYKTOB PEAKIIMH.

2. JlaGoparopuass pabora Ne9.1.3.2 «McciemoBanwe MPOMYKTOB THUTAHWS HA HATUIHC

yrieBoioBy». VccienoBaHue MOJIOUHBIX IMPOAYKTOB Ha Hanmuuyue Kpaxmaina. MccinenoBanue

MPOAYKTOB HA HAJTMYHUE TITFOKO3BI
Tema 9.1.4. Coaepsxanue y4eOHOro MaTepuasa OK 01
XUMHYECKHI AHAIN3 | Knaccuukanuss IMOYB IO BHUAY M Ha3HAUYEHHIO, HCXOJS U3 XHUMHUYECKOrOo COCTaBa. OK 02
o6 MOUBEI Wnentudukanus npoObl MOYBBI MO0 €€ XUMHUYECKOMY COCTaBy, OMHMCAHUE BO3MOXHOCTEH ee ?5(07

npuMeHeHus. TpeOoBaHHMS K KadyecTBY IIOYBBI pa3IMYHOrO Ha3HaueHusa. OmnmucaHue
0c00EHHOCTEH MCMOIb30BaHUS MOYB B 3aBUCUMOCTU OT TUIIOB, CIIOCOOBI YIYYIIEHHs KayecTBa
II0YB B 3aBUCUMOCTH OT Ha3HAYEHHS.

OO6nacTu UCIOJIb30BaHMSI OPraHUYECKUX YA0OPEHHI B 3aBUCIMOCTH OT KaU€CTBEHHOT'O COCTAaBA.
Onucanue opraHn4eckux yA00peHui U X MpUMEHEHHE B 3aBUCUMOCTH OT COCTaBa MOYBHI U €€
Pa3HOBUIHOCTHU

IIpakTuyeckue 3aHATHSA
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IIpaktnueckas pabora Nel7.1.4. «CocraB, Ha3HauyeHHWE M MPUMEHEHHE MMHEPAIbHBIX
yaoOpeHuin.

Obnactu Ha3zHaueHUs (MIPUMEHEHMsI) MOYBBI, UCXOJ U3 KaYECTBEHHOI'O M KOJIMYECTBEHHOTO
cocTaBa. AHaJINW3 HOPMAaTHBHOHN JOKyMeHTalMu. Pojab HEOpraHMYecKuX BEIIECTB B KayeCcTBE
MUHEpAIbHBIX ynoOpeHu#, ymy4muteneil mouyBsl. COCTaB MHHEpaNbHBIX YJOOpEHUH U UX
IIPUMEHEHHE B 3aBUCHMOCTU OT COCTaBa IOYBBI M €€ Pa3sHOBUJIHOCTH. B3amMmocBsA3b cocraBa
y100peHul U UX BIMSIHUS HA BEr€TaTUBHbIE CBOMCTBA U IUIOJOHOIIEHUE PACTEHUI

JlaGopaTopHble 3aHATHUS

JlaboparopHast pabota Ne9.1.4 «MccnenoBanne XUMUYECKOTO COCTaBa MPOO MOUBBDY.
JlaGopaTopHas paboTa Ha BEIOOP:

1. Jlabopatopnas pabora Ne9.1.4.1 «OOHapy)eHHE HEOPTraHWYECKHX IMPHUMECEH B Mpodax».
[TpuroroBnieHre MPOObI MOYBHI JIJIsI KHCCIICOBAHUS KUCIOTHOCTH/TIIETIOYHOCTH, HEOPTaHHYECKIX
3arpsisHeHuil. OOHapyXeHHe XJIOopHa- M cyibdar-moHOB B mpode mouBbl. CocraBieHHE
ypaBHEHHI peakinuid oOHapykeHus. CpaBHEHHE MOJYYCHHBIX IOKa3aresjeld ¢ HOPMATUBHBIMU
(cripaBOYHBIMM) 3HAUYEHUSMU.

2. JTabopatopnas padota Ne9.1.4.2 «Onpenenenue pH BogHOM BHITSIKKH OYBBL, €€ KUCIOTHOCTH
Y IEIOYHOCTHY. MccemoBaHNe BOTHBIX BBITSKEK 00pa3IloB FOTOBBIX MOYBEHHBIX cMeced (st
pasHbIX THIOB pacTeHuil). Onpenenenrue pH MOYBHI ¢ HCTIONB30BAaHHEM WHANKATOPOB. OlieHKa
TUTIOB TIOYB B TIPEACTABJICHHBIX 00pa3iax (CHUJIbHOKHCIIAs, KUCas, CIaboKucas, HeUTpaabHasi,
I[eJI0YHas )

Tema 9.1.5.
HccnenoBanue 00bEKTOB
o6uocdepsl

Coaep:xaHue yueOHOro MaTepuaJia

10

VY4eOHo-Hccae10BaTeNbCKHUI MPOEKT B 001aCTH UCClIe0BaHUs 00beKTOB 6uochepsl. O030p TeM
y4eOHO-UCCIIEIOBATEIbCKUX MPOEKTOB. AJITOPUTM BBINOJNHEHHS MpoekTa. OnpeneneHue
po0OsieMbl uccieaoBaHus. MeTo/ibl MoUcKa, aHanu3a U 00paboTKku MHGOPMAIIUU O MPOEKTE B
Pa3NUYHBIX HCTOYHUKAX

IIpakTHYecKkHne 3aHATHA

[Ipaktuueckass pabora Nel7.1.5. «MccnemoBanue 0OBEKTOB OHOChEpHl C  y4eTOM
npodeccCHOHATLHOM HAITPABICHHOCTH)

O6ocHOBaHME aKTyaJIbHOCTH BHIOpaHHOW TeMbl. BrIsiBIeHHe mpoOsieMbl uccienoBanus. Beioop
00BEKTOB U METOJIOB HccienoBanus. [locranoBka neneit u 3amay uccnegopanus. OnpeneneHme
MpoayKTa uccienoBanus. OnpeaeneHue 3TaroB U COCTABICHUE TIIIaHA UCCIISOBAHMUS.

3ammuTa mpoekrta: [IpencraBieHue pe3yabTaTOB BBHINOJHEHUS Y4eOHO-MCCIIEAOBATEIBCKUX
MIPOEKTOB (BBICTYIUICHUE C MIPE3ECHTAIINECH )

OK 01
OK 02
OK 04
OK 07
IIK...

28




JlabGopaTopHble 3aHATUSA

JlaGopaTopHass paborta Ne9.1.5 «lccnemoBanuwe mTpemyioKEHHOT0O OOBEKTa Ha KHUCIOTHOCTb,
HIEJIOYHOCTh, XUMUUYECKHUM COCTaB (3arpsi3HUTENIN, MAKPO- U MUKPOJIEMEHTHI)».

O06paboTka pe3ynbraToB HcciaenoBanus. OleHKa KauecTBa UCCIETyeMOro o0beKTa, UCX0s U3
pEe3yIbTATOB XMMUYECKOT0 aHAJIN3a

Pazgen 9.2. ° Mccnenopanme M XMMHYECKMil aHAIM3 00BLEKTOB TexHocdepbl (s YKPYNHEHHBIX TPYIII
cnenuajgbHocteil/ npodgeccuii: 18.00.00, 22.00.00 (cnenuansHoctu 22.02.01, 22.02.02, 22.02.07), 29.00.00 (xpome
cnenuajabHocTu 29.02.09))

36

Tema 9.2.1.

OcHoBBI  1Ta0OpaTOpHOMN
[IPaKTUKU

B NpoeCCHOHATBHBIX
nabopaTopHsix

Coaep:xaHue y4eOHOro MaTepuaJia

JlabGopaTopHble 3aHATUSA

JlaboparopHas pabota Ne9.2.1 «OcHOBBI 1a00PATOPHOIN MPAKTUKI.

JlaGoparopHasi mocyaa M XUMHUYECKHe peakTuBbl. OCHOBHBIE JTaOOpaTOPHBIE OIEpPAIUH.
JlaGopaTopHoe obOopymoBanue. TexHuka O€30MacHOCTH W IpaBujia paboThl (IMOBEICHUS) B
nabopaTtopuu

HpaKanecmle 3aHATHUSA

ITpaktyeckass pabora Nel7.2.1. «OkcnepuMeHTanbHas XUMHs: pacyeThbl, aHAJIU3 JaHHBIX U
MIPEJICTaBIICHUE PE3YIIbTaTOBY.

BrinonHeHne TUMOBBIX pacyeToB 110 TEMaTHKE HKCIIEPUMEHTA (BBIXO/I MPOIYKTa peaKkiuy, Macca
HaBeCKH, 00beM pactBoputensi). OOpaboTka NAaHHBIX, aHATU3 W OIEHKAa MX JOCTOBEPHOCTH
(BBIYMCIIEHHE  CPEAHEro  3HAYeHMsI  SKCIEPUMEHTANIbHBIX  JIaHHBIX,  IOTPELIHOCTH).
[IpencraBnenue B pa3nuvHou ¢GopMe pe3yJbTaTOB JKCIEepUMeHTa (Tabnuia, rpaduk, OTYET,
JIOKJIaJ1, Ipe3eHTalus)

OK 01
IIK...

Tema 9.2.2.
XUMHUYECKUH aHaJIn3
TEXHUYECKUH BOIBI

Conep:xanue yueOHOro MaTepuaJia

Hasnauenue texandeckoit Boabl. TpeOoBaHUS K TEXHUYECKOU BOJIE MO TPYIIIaM MOTPeOICHUS.
KavecTBO TeXHMYECKOW BOJABI Pa3HBIX BHUJIOB. XMMHUYECKUN aHAIU3 WU MPOU3BOJACTBECHHBIN
KOHTpPOJIb COCTaBa TEXHUYECKOM Bobl. CyIIHOCTh METOAA TUTPOBAHUS.

AHaJIN3 TEXHUYECKON BOJBI HA KECTKOCTh M JIPyTHe MokazaTeiau. KucioTHOCTh U MIETOYHOCTh
Boabl. Onpenenenue obmeil 1 CBOOOMHON 1MIET0YHOCTH (KUCIOTHOCTH) METOJOM TUTPOBAHUS.
pH cpenbl u MeTob! ee onpenesieHns. JKecTKOCTh BOJIbI U METOJIbI €€ ONPEIeIICHUS

IIpakTHYecKkHne 3aHATHA

[TpakTrueckas padota Nel7.2.2. «KoHmeHTpaiusi pacTBOPOB.

OK 01
OK 02
OK 07
IIK...

10 O6pazoBarenbHas opranu3anus BEIOMPAET OJMH MOYJIb (pasaen 9.1 umu 9.2) u3 npeaioxkennbix B cootercTBun ¢ ®I'OC peanusyemoii npodeccun/cnenunansaoctu CITO.
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CriocoObl BbIpa)XK€HHs KOHILIEHTpAlMM PacTBOPOB: MaccoBasi JOJs PacCTBOPEHHOI'O BEILECTBA,
MOJIIpHAsi U MOJIsIIbHAs KOHLEHTpauuu. Tutp pactBopa. Perenne npakTHKO-OpUEHTUPOBAHHBIX
TEOPETUUECKHUX 33/IaHUM Ha pacueT KOHUEHTpAIUi 3arpsi3HAIONINX BEIIECTB U UX CPABHEHHE C
peAeNIbHO JomycTUMbIMU KoHeHTparusmu (I1111K)

JlabGopaTopHble 3aHATUSA

JlaGopaTopHas pabora Ne9.2.2 «MccriemoBaHne XUMHUYECKOTO COCTaBa MPOO TEXHUYECKOMH
BOJBD).

JlaGopaTopHas paboTa Ha BEIOOP:

1. JlaGopatopHas pabora Ne9.2.2.1 «OmpeneicHue XIJIOPHUIOB METOJOM THTPOBAHHS B
TEXHUUYECKOH Boje». OnpeeneHue XJI0pua-HOHOB METOAOM apreHTOMETPUH ¢ GUKCHPOBAHUEM
KOHIIa THTPOBAHMS 110 MeToAy Mopa (ocaiuTeIbHOE TUTPOBAHUE).

2. Jlaboparopnas pabora Ne9.2.2.2 «OmnpeneneHne >KeCTKOCTH TEXHUYECKOW BOJbI METOAOM
TUTPOBAaHUSIM. KOMIUIEKCOHOMETPHYECKOE OINPEICIICHIE KECTKOCTH (CyMMBI HOHOB KaJIbIUS U
MarHus) B cpejic aMMOHHUIHO-aMmMuadHoro 0ydepnoro pacrtsopa (pH 9-10) mo obpazoBanuio ¢
TPHWIOHOM b MajioIMcCOMUPOBAHHBIX KOMIUICKCHBIX COSIMHCHUN

Tema 9.2.3. Conep:kanue y4e6HOro MaTepuasia OK 01
XUMIYECKUH aHa3| XyiMpyeckuil cocTaB aTMOC(EpHOro BO3AyXa, BO3ayxa paboueil 30HbI. BpenHble BemiecTBa u OK 02
BO3yxa MIPUMECH B BO3/YX€ JKUJIbIX IIOMEIICHUH, B BO31yXxe pabouel 30Hbl. HopMaTuBHBIE JOKYMEHTHI. OK 07

ITocnencTBust BO3AEUCTBUS BBICOKOM KOHLIEHTPAIMM YTJIEKUCIIOTO T'a3a Ha OPraHu3M 4eJoBeKa. TIK...

MeponpusTHs IO CHIDKEHHIO YPOBHS 3arpsI3HEHHOCTH BO3/yXa UCCIIeyeMO KOMHATHI

IIpakTHyeckue 3aHATHA

[Ipaktnyeckass pabora Nel7.2.3. «l'mrumeHmdveckass OI€HKa KadecTBa BO3AyXa: pacyer

KOHIICHTPALIMHU TMOKCH/IA YTIIepOoJia U BPEIHBIX IPUMECEii.

I'mruennveckas oleHKa CTETICHN 3arpsi3HEHHS BO3/IyXa IMOMEIICHHSI HA OCHOBE COITOCTaBJICHHUS

KOHIICHTPALIUHU TMOKCH/JIA YTIIEPOJIa C COOTBETCTBYIOIIUM THTMEHUYECKUM HOPMATHBOM.

Permrenne mpakTHKO-OPMEHTHPOBAHHBIX TEOPETHUECKUX 3aJaHWK Ha pacueT KOJMYECTBa

BEIIECTBA, KOHIICHTPALU BPEIHBIX IPUMEcel B aTMOC(EpHOM BO3AyX€ M BO3JIyXe MOMENICHUN

JlaGopaTopHble 3aHATUSA

JlaboparopHast padota Ne9.2.3 «OmnpenerneHne coaepikaHHUsS YTIEKHCIOr0 ra3a B BO3JIyXe

MIOMEIIEHUS IKCIIPECC-METOAOM.

Hccnenoanue npobd Bo3ayxa padoueid 30HBL. OmpenerneHue coaepKaHus YTIICKHUCIOro ra3a B

BO3/yX€ MOMEIICHHUS IKCIIPECC-METO0M
Tema 9.2.4. Conep:xxanue y4eOHOro MaTepuaa OK 01
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XUMHUYECKUM aHaJIn3
mpo0 MaTepuasioB
CTPOUTEIBHO-
pecTaBpaliOHHON
JIeITEILHOCTH U JU3aiiHa

Krnaccudukanus Marepuaion, UCMOJIB3YEMbIX B CTPOUTEIBHO-PECTABPAIIMOHHON ACSITEILHOCTH
[0 COCTaBy, UX HA3HAYCHUE U NPUMEHEHUE. XUMUYECKUNA aHAIN3 MATEpPHAIOB CTPOUTEIbHO-
pecTaBpallMOHHON JEATENIbHOCTH W JW3aiiHa. XUMHUYECKUU COCTaB NMUIMEHTOB, KPACHUTENEH,
BSDKYIIUX CMecel, OCOOEHHOCTM MX CBOWCTB M NPHUMEHEHHS B MNpoQecCHOHAIbHON
JIeATeNIbHOCTU. BeniecTsa, UCMOAb3yeMbIE B KQUECTBE MUTMEHTOB U CBA3YIOIIMX MaTE€pUAIOB.
Hcropuueckas cupaBka. COBpeMEHHbIE MaTEpHaIIb

I[IpakTuyeckue 3aHATHS

[TpakTrueckas padbora Nel7.2.4. «KauecTBEHHBIN W KOJWYECTBEHHBIN COCTaB MPOO MaTepHaIOB
CTPOUTENBHO-PECTABPALIMOHHON JAEATEIbHOCTH U IU3AHHAY.

Krnaccudukanus Kpacok mo yKpbIBUCTOCTH, MPO3PAUYHOCTH B 3aBUCUMOCTH OT UCIOJIB3YEMBIX
MUTMEHTOB ¥ CBS3YIONIMX BemiecTB. OIpeesieHne cocTaBa KpacoK Ha COJEpyKaHUEe MUKPO H
Makpod3JeMEeHTOB. PelieHue mpakTHKO-OPHUEHTHPOBAHHBIX 33IaHUN 110 XUMHUYECKOMY aHAIU3y
pod MaTepHaliOB CTPOUTEIHHO-PECTABPAIIMOHHON IEATEIILHOCTH M H3aiiHa

JlabGopaTopHble 3aHATUSA

JlabopatopHas padora Ne9.2.4 «VccnemoBaHue MarepuaioB CTPOHTEIBHO-PECTaBPALlMOHHON
NEATEIbHOCTH U IU3aiHaY.

JIaGopatopHas paboTa Ha BBIOOD:

1. JJabopaTopuas padota Ne9.2.4.1 «M3roToBieHne Kpacok (og00p MUTMEHTOB U CBSI3bIBAIOIIINX
BeIecTB)». MccnenoBannue NpUpOTHBIX MHHEPAIOB, OJTY4YeHHE MTUTMEHTOB ITyTEM XUMHUYECKIX
peakuuii, onpeneeHre CBI3YONMX MaTepranoB. CpaBHEHHE YKPBIBUCTOCTH M MPO3PAYHOCTH
MOJTYYEHHBIX KPacOK MyTeM HAaHECCHUS MX Ha JIUCT OyMaru.

2. Jlabopartopnast pabota Ne9.2.4.2 «MccnenoBanne CBOMCTB BSDKYIIUX BEIIECTB Ha IpUMeEpe
rurica». OnpeaeneHnue CKOPOCTH CXBAThIBAHHS TPUPOIHOTO U CTPOUTEIBHOTO THIca. DaKkTopHl,
YCKOPSIIOIIHE W 3aMEJUISIONINE CXBAThIBAHKE TIPUPOTHOTO THIica. [ MTIcoBOe TeCTo, TeMmeparypa
ero 3acteiBaHus. CpaBHEHHE CKOPOCTH CXBaTBhIBAaHHS MPHPOIHOTO M CTPOMTENBHOIO THIICA,
ompezereHue (HaKTOpOB, BIHUSIOIMIMX Ha CKOPOCTh CXBaThIBAHUS CTPOMTEIBHOTO THIICA,
OIIpeIeTICHUE TEMIIEPATYPhl 3aCThIBAHUS TUTICOBOTO TECTA

OK 02
OK 07
IIK...

Tema 9.2.5.
Hccnenosanne 00bEKTOB
TexHochepsl

Conep:xanue yueOHOro MaTepuaJia

10

Y4eOHo-HCcCIe10BaTEIbCKUI MPOESKT B 001acTH ucciaenoBanusi 00bekToB TexHochepbl. O630p
TeM y4eOHO-HCCIIeIOBATEIbCKUX MPOSKTOB. AJITOPUTM BBITOJIHCHUs MpoekTa. OnpeneneHue
mpoOJIeMbl HccleoBanus. MeToIbl MOMCKa, aHAIH3a U 00pabOTKH MHGOPMAIIUU O MPOEKTE B
Pa3MYHBIX UCTOYHHUKAX

IIpakTHYecKkHne 3aHATHA

OK 01
OK 02
OK 04
OK 07
IIK...
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[Mpaktuueckass pabora Nel7.2.5. «U ccnemoBaHue OOBEKTOB TEXHOCHEPHI C YUYETOM
npodeccnoHanbHOM HaIIPaBIEHHOCTH

ObocHOBaHME aKTYalIbHOCTH BBIOpAaHHOW TeMbl. BrlsiBieHne mpobiemsl uccienoBanus. Beioop
00BEKTOB U METO/0B HccieaoBanus. [loctaHoBka nenei u 3agau uccinegopanusd. OnpeaeneHue
npoaykTa uccienoanus. OnpeaesieHue STarnoB U COCTABICHUE IIJIaHA UCCIIETOBAHMS.

3amura npoexta: [IpencraBieHue pe3yibTaTOB BBINOTHEHUS Y4eOHO-HCCIIETOBATENBCKUX
MIPOEKTOB (BBICTYIJICHUE C MpE3eHTAIUEH )

JlaGopaTopHble 3aHATHUS

JlaboparopHast pabora Ne9.2.5 «lccienoBanue NpeIOKCHHOTO OO0BEKTa HAa KHCJIOTHOCTB,

IEJIOYHOCTh, XUMHUYECKHI COCTaB (3arpsi3HUTENN, MAKPO- M MUKPOAJIEMEHTHI)». 4
O6paboTka pe3ynbTaTtoB uccinegoBaHus. OlEHKa KauecTBa UCCIEAYyeMOro oObeKTa UCXOs U3
PE3YJIbTaTOB XUMUYECKOTO aHaAIH3a

IIpomexyTouHAs ATTECTANMS MO TUCHUILINHE (DK3aMCH)

Bcero 144
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3. YCJIOBUA PEAJIM3ALIUN MMPOT'PAMMBI
OBIIEOBPA3OBATEJBHOM JUCIUATLINHBI

3.1. TpeOoBaHusi K MHHHUMAJIbHOMY MATEPHAIbHO-TEXHHYECKOMY
o0ecrne4eHn 10

Jlnia peanuzanyy mporpaMMbl TUCIUIUIMHBI TOJDKHBI OBITH TIPETyCMOTPEHbI
CIIEYIOIIKE CTIeUaIbHbIC MOMEIIECHUS: YIeOHbIN KaOMHET XUMUU H/IIIN Y4eOHOM
XUMHUYECKOH J1abopaTopuH.

D@ hexTUBHOCTL  MpenojaBaHusi  00Ie00pa30BATEIbHON  JUCHUILIAHBI
«XuUMHS» 3aBUCUT OT HAJIMYUSI COOTBETCTBYIOIIETO MaTE€pPUATbHO-TEXHUYECKOTO
OCHAUIEHUsI. DTO OOBICHIETCA OCOOCHHOCTSIMU JAUCLUILINHBI, B IIEPBYIO OUEPEb,
e€ OKCIePUMEHTAIbHBIM XapakTepoM, IIUPOKAM CIIEKTPOM MPUMEHEHHUS U
IPAKTUYECKOM  3HAYMMOCThIO. PekoMeHayemoe  MaTepualbHO-TEXHUYECKOE
oOecrieyeHne KaOuMHETa XMMHUM H XUMHUYECKON J1abopaTopHH  BKIIOYAET:
CHECIMATU3UPOBAHHYIO MEOEIb M CUCTEMBI XpaHEHUS, TEXHHUECKHUE U DJICKTPOHHBIC
cpeacTBa  OOydYeHHsS, JICMOHCTPAIIMOHHBIC  y4eOHO-HArJIsgHBIE  IMOCOOMS,
JIEMOHCTPALIMOHHOE 000pyAOBaHUE W TPHUOOPHI, JTaOOPATOPHO-TEXHOIOTUUECKOE
obopynoBaHue, Ja0OPATOPHYIO XHMHYECKYIO IIOCYay, Mojeilud (0ObEeMHBIE U
IUIOCKUE), HATypalibHble OOBEKThl (KOJUIEKUIMH, XHWMHYECKHE PEaKTHUBbI),

o0opynoBaHue 1a00PaHTCKOM.

CneununaaunsupoBanHasi Me0e/ib U CHCTEMbI XpPAHEHUS
1 | Cron maGopaTopHBIi JEMOHCTPAIMOHHBIN (C 3aIIUTHBIM, XUMOCTOMKUM U TEPMOCTOUKUM
MOKPBITUEM, PAKOBUHOM, MTOJABOIKON M OTBEJEHUEM BO/JIbI, CAHTEXHUKOM, SJEKTPUUECKUMU
pO3eTKaMH, aBTOMaTaMH aBapuHHOT0 OTKIIIOYEHHsSI TOKA)
2 | Cron nabopaTopHBII 1eMOHCTPAIIMOHHBIN C HAJICTPONKOH (C 3alIUTHBIM, XUMOCTOUKUM H
TEPMOCTOUKUM MTOKPBITHEM )
3 | Cton yuYeHHWUYECKWI J1a0OpaTOPHBIA, pPETYTUPYEeMbIi TIO BBICOTE (C 3alIUTHBIM,
XHUMOCTOMKUM U TEPMOCTOMKUM MOKPBITHEM, PAKOBHHON, OOPTUKOM IO HApyKHOMY Kparo,
MO/IBOJIKOI M OTBEJICHUEM BO/JIbI, U CAHTEXHUKON)/CTON yUeHUUYECKUH, PETYITUPYEMBIN 110
BbICOTE (MMpHuOOpeTaeTcs TOAbKO MPU HATUYUH CIIEHHUAIBLHOrO Ja00paTOPHOTr0 OCTPOBHOTO
CTOJA) (N0 KoIUuYecmsy 00y4aouuxcs)
4 | Ctyn yueHnueckuil (no xoauvecmasy 00yuanwuxcs)
Ornerymurens
6 | Jocka knaccHas/PenbcoBas cuctema ¢ KJIaCCHOM M MHTEPaKTHUBHOM JJOCKOM (TTporpaMMHOE
obOecrieueHre, TMPOEKTOP, KPEIJICHUS B  KOMIUICKTE)/MHTEPAKTUBHOW  TAHENbIO
(mporpammHOe 0OecrieueHre B KOMILIEKTE)
7 | Crou ¢ smuKaMu 7151 XpaHEeHUsI/TyMOOH (pabouee mecmo npenodasameis)
8 | Kpecno oducHoe (pabouee mecmo npenodasameins)

ol
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Jlocka npoOkoBasi/Jlocka MarHUTHO-MapKepHast

10 | Cuctema (yCTpOMCTBO) /TSl 3aTEMHEHUS OKOH

11 | IlIxad BHITSDKHOW AaHOPAaMHBIN

12 | lllxad nas xpaHeHust y4eOHBIX TOCOOMI

13 | AnTeuka yHUBEpcaJIbHAs Il OKa3aHHs IEPBOM MEAMIIMHCKON MOMOIIN

TexHuuyeckne cpeacTBa

1 | MHoroyHKIIMOHAJIBHOE YCTPONCTBO/TIPUHTED

2 | IHTepaKTUBHBIA MPOTPaMMHO-ANNAPaTHBI KOMILJIEKC MOOWJIBHBIN WM CTallMOHAPHBIN
(mporpammHoe oOecrieueHue, IpoeKTop, KpemieHue B komiuiekre)/PenscoBast cucrema c
KJIACCHOM M MHTEPAKTUBHOM JTOCKOH (IIpOrpaMMHOE 00ecriedeHre, MPOSKTOP, KPETJICHHUE B
KOMIIJICKTE )/ MHTEPAKTUBHOM NaHENIbI0 (IPOrpaMMHOE 00ECIICUCHHE B KOMIUJICKTE)

3 | IlepcoHanbHblii KOMIIBIOTEp C Tepudepueit/HoyTOyK (JIMIEH3UOHHOE MPOrpaMMHOE
oOecrieueHre, oOpa30BATENbHBIM KOHTEHT U CHCTEMa 3allUThl OT BPEIOHOCHOM
nH(pOpMaINY, TPOTPaAaMMHOE OOecTiedeHre 11 HU(POBOIA JTaAOOPATOPUH, C BO3SMOKHOCTBIO
OHJIAWH-0ITPOCa)

DJIEKTPOHHbBIE CPeCTBA 00yUeHUsl

1 | DOnextponHble cpenactBa oOydenus/MHTepakTuBHBIE MOCOOUS/OHIAMH-KYpPCBL (10
pazoenam paboyeil npocpPammol)

JleMoHCTpalIMOHHbIE Y4eOHO-HATJISIAHbIE TOCOOUS

1 | CioBapwu, ClIpaBOYHUKH, SHIMKIIONCIUS (1O XUMUYECKUM HAYKAM)

2 | KOMIUIEKT MOPTPETOB BEIMKHX XUMHKOB

3 | [TocoOus HArIIAMHON KCIIO3ULIHA

4 | Tlepuoauyeckas cucrema xumuueckux anemenTon .M. MenneneeBa

CrnenuajJn3npoBaHHas Mede/ib U CHCTeMbl XPaHEHHs LISl XUMHYECKO# JJadopaTopuu

1 | JlaGopaTopHBI OCTPOBHOW CTON (JABYXCTOPOHHHM, C 3allUTHBIM, XUMOCTOUKUM |
TEPMOCTOMKUM TMOKPBITUEM, HAJICTOIBEM, C TIOJICBETKON U AJIEKTPUUYECKUMH PO3ETKAMH,
MIOJIBOJIKOM M OTBEICHUEM BOJIbl, U CAHTEXHUKOM)

2 | Ctyn 1abopaToOpHBIi, peryIUPYEMBIii 1O BBICOTE

3 | Cron nabopaTopHbIi AEMOHCTPAIMOHHBIN (C 3aIUTHBIM, XUMOCTONKHUM U TEPMOCTOUKHUM
MOKPBITHEM, PAKOBUHOH, TIOJTBOJIKOI M OTBEACHNEM BOJIbI, CAHTEXHUKOM, FJIEKTPHIECKUMHU
pO3eTKaMH, aBTOMaTaMH aBapUHHOTO OTKIIOUYEHHSI TOKA)

4 | Cron nabopaTOpHBINA TEMOHCTPAIIMOHHBIN C HAJCTPONUKOM (C 3aIlIUTHBIM, XUMOCTOHKUM U
TEPMOCTOMKUM MOKPBITHEM)

5 | Crou ¢ smmKamMu 1715l XpaHeHUs1/ TyMOoi

6 | Kpecno opucHoe

7 | Orerymuresns

JdeMoHcTpanMOHHOE 000pPY/I0BaHNME U MPUOOPHI I KA0NHETA U JiadopaTopun

1 | Becsl anektponHblie ¢ USB-nepexoIHUKOM

2 | CTOIHK TTOXbEMHEIH

3 | HenTtpudyra nemoHcTpaionHas

4 | lllTaTuB 1EMOHCTPAIIMOHHBIN

5 | Ammapar A mpoBeIeHUs] XUMUYECKUX PEaKIuil

6 | Ammapar Kunma

7 | OBauomerp

8 | I'openka yHUBepcagpbHas

9 | IIpubop miIs WILTFOCTpAMK 3aBUCHMOCTH CKOPOCTH XHMHYECKUX PEAKIHHA OT YCIOBUH

OKPYKaIOLIEH cpeibl

10 | HaGop m1st a51eKTpoan3a JeMOHCTPAIIMOHHBIN

11 | ITpuOop /7St ONBITOB IO XMMHUHU C IJIEKTPHUIECKUM TOKOM (J1a00paTOpHBIN)

12 | [Tpubop /1t OKMCICHHSI CIUPTA HAJl MEAHBIM KaTaJIH3aTOPOM

13 | IlpuGop Asist mOTyYEHHUs TaTOUI0ATKAHOB JEMOHCTPAIIMOHHBIN
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14

[Tpubop [u1st MOTyYeHHsI PACTBOPUMBIX BEIIECTB B TBEPAOM BHJIE

15

YcTranoBka 7151 GUIBTPOBAHMUS 1O BAKYYMOM

16

[TpuGop AJst onpeeNneH s cocTaBa BO3ayxa

17

Fa303HaJ'II/I3aTOp KHCJI0pOJa U TOKCUYHBIX I'a30B C I.[H(prBOfI I/IH,Z[I/IKaHPIeﬁ nokasareJiei

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 MOoNTy4YeHHsI TAJIONI0AIKAHOB U CIOXKHBIX 9(QHPOB J1abopaTOpHBIN

Konbonarpesaresnb

DNEKTPOIUINTKA

bans koMOuHUpOBaHHas JlabopaTopHas

Bechr JJI ChIIMYYUX MaTCpraioB

[Tpubop juist momydeHus ra3oB

CnuproBka JlabopaTopHast

MarnuTHas Melangka

OO (N[OOI W|IN|F-

MHuKpocKoI UPPOBOH C PYKOBOICTBOM IOJIB30BATENSI K TOCOOMEM IS yUAIIHUXCS

=
o

Halop 1151 9MCTKH ONTHKU

-
-

Habop mocy bl 17151 peakTHBOB

=
N

Habop mocyibl 1 MpUHAIISKHOCTEH JIsl pA0OTHI ¢ MAJIBIMHU KOJIMYSCTBAMH BEIIESCTB

=
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 JACMOHCTPAILIMOHHBIX

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 ,[[eMOHCTpaI_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

KoMIiekT cTakaHOB IIJIaCTUKOBBIX/CTEKIITHHBIX

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 | Habop yamek [letpu
27 | TpyOka cTekasHHas
28 | DkcukaTop
29 | Yamra kpucTaJlITM3allMOHHAS
30 | Ilunie! THreIbHBIC
31 | Bropetka
32 | TIpobupka
33 | banka 1oy peakTUBbI OJIUITUIICHOBAS
34 | banka o peakTUBbI CTEKJISIHHASL M3 TEMHOIO CTEKJIa C MPUTEPTON MPOOKO
35 | Habop cKIISHOK JUIsl pACTBOPOB PEAKTHBOB
36 | [Tanoyka cTeKJIsIHHAS
37 | llIratuB amsi npoOHPOK
38 | KOMIUIEKT CpeCTB [UIsl MHAWBHIYTbHOMN 3aIUTHI
39 | KommuiekT TepMoMeTpoB
40 | CymmibHasi TaHEeNb IS IOCY b
41 | ®GunbTpoBasibHasg ~ OyMara/GuibTpel  OyMaKHbBIE  (OONOJHUMENbHOE — 8APUAMUBHOE
obopyodosanue)
Mopaenu (00beMHBIE M IUIOCKHE), HATYPAJIbHbIe 00bEKThI (KOJLUIEKINH, XMMUYeCKUue
PeaKTHBBI) JUIA KaOuHeTa U J1adopaTopun
KoMIuiekT Mojienel KpUCTAIUTMYECKUX PelIeTOK
Mopenb MOJIEKYJIbI OeNKa
HaGop asist MOAETMpOBaHUs CTPOCHHUSI HEOPTaHUYECKHX BEIECTB
Habop 115 MogenupoBaHusi CTPOCHHUS OpraHMYeCKUX BEIIECTB
HaGop asist MOAETMpOBaHHS CTPOCHHUSI aTOMOB U MOJICKY I
HaGop a5 MofieTupoBaHMsl JIEKTPOHHOI'O CTPOEHHUS] aTOMOB
Kommekt koiekuuii
KoMmmiekT XuMHUECKUX PEaKTHBOB
Oob6opynoBanue J1a00PAHTCKON KaOUMHeTa XUMHUM
Croui ¢ imMKamMu ISl XpaHeHUs/ TyMOOH
Kpecino oducnoe
Cton 1a00paTOpHBIA MOSYHBIN
CymumibHasi aHenb Ui TOCY/Ibl
Hlkad 11st XpaHeHUst yueOHbIX mocoOuit
[Ikad as XpaHeHUs] XUMHYECKIX PEaKTHBOB
[Ikad ams XxpaHeHus: 1abopaTOPHOM MOCYIbI/TPUOOPOB
lkad BbITSKHON
JlaGopaHTCKUi CTON
Cryn 1a00paTOpHBIM, peryJINpPYEMbIil 110 BBICOTE
DJeKTpUYECKUi aKBaIUCTHILIATOP
Hlkad cymuapHbIi
Pe3nHOBBIE EpUaTKH
KommuiekT eprieit st MbIThsI 1a00paTOPHOI MOCYAbI

0N |OTBRIW (N

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

[EY
o

o
o

[EY
N

[EY
w

[N
SN

3.2. HapopmanuoHHoe oOecniedeHne peau3auu NporpaMmmbl

Jnsg  peanmu3anmud  TPOTpaMMbl  JIUCHUIUIMHBI  OMOIMOTEYHBIH  (OHI
00pa30BaTEeNbHON OpraHW3allii JOJHKEH MMETh IeYaTHBIE W/WIM DJIEKTPOHHBIC
y4eOHUKH U pa3pabOTaHHBIE B KOMIUIEKTE C HHMH ydeOHble mmocoOus (mpu
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HaJ'II/I‘II/II/I), JOMMYIICHHBIC K MCIIOJBb30BAHUIO IIpU pCalu3alu 06pa?>OBaTCJIBHBIX

porpamMm cpenHero npodecCUOHaIBLHOrO O0pa3oBaHUs, peaiu3yeMblx Ha 0Oaze

OCHOBHOTO 001ero oopaszopanus L,

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

peanusanuyu 00pa3oBaTENbHBIX IPOIPAMM CPEIHETO 00IIEro 06pa3oBaHus 2,

11 TIpuxas MunuctepcTBa npocsemenns Poccuiickoit ®enepanun ot 5 Hos6ps 2024 r. N 769 «O6 yTBep:KaeHHH
(henepaspHOTO TepeyHs YIeOHUKOB, JOITYIIEHHBIX K HCIIOIB30BAHUIO TIPH peai3aliii MIMEIONIIX TOCYyAapCTBEHHYIO
aKKpeIUTannio o0pa3oBaTeNbHBIX IPOrpaMM HaydaJbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpeaHero oOIIero
00pa3oBaHKs OpraHN3alMsIME, OCYIIECTBISIONINME 00pa30BaTeIbHYIO AESTEIbHOCTD, U YCTAHOBJIEHHH NPEICIHHOTO
CpOKa HCIIOJIb30BAaHMsI MCKITIOYEHHBIX YUYEOHHKOB M pa3paOOTaHHBIX B KOMIUIEKTE C HUMH Y4eOHBIX 1MocoOuin» (B
akTyanbHOH penakuun). Ccblika Ha yKa3aHHBIN Npuka3 akTyansHa Ha 20.02.2025 .
12 TIpukas Munucrepctsa npoceemenus Poccuiickoit ®enepaunu ot 18 mrons 2024 r. N 499 "O6 yTeepkaeHHH
(enepasbHOTO TEpeyHsl JJICKTPOHHBIX 00pa30BaTENFHBIX PECYpCOB, JOMYIIEHHBIX K HCIIOJIb30BAHHIO IPH
peann3anuy MMEIOMNX TOCYAapCTBEHHYIO AaKKPEAWTALMIO O0pa30BaTENbHBIX MPOrPaMM HA4aIbHOTO OOIIEro,
OCHOBHOTO 00IIIero, cpeaHero odmero oOpazoBaHus» (B akTyanbHOW pemakiuu). CchblUlka Ha YKa3aHHBIN NMPHUKa3
aktyasibHa Ha 20.02.2025 .
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4. KOHTPOJIb M OIEHKA PE3YJIIbTATOB OCBOEHUA

OBIIEOBPA3OBATEJIBHOM JUCHOUIIJIAHBI

KoHTposlb M OLEHKa pe3ylbTaTOB OCBOEHUA 001Ie00pa3oBaTEIbHOM

AUCHUIIIIMHBI PACKPBIBAIOTCA 4CPC3 NUCHUILIMHAPHBIC PC3YJIIbTAThI, HAIIPABJICHHBIC

Ha (opmupoBaHHe OOHMX U MpodecCHOHATBHBIX KOMIIETCHIIMM MO paszenaM u
TEMaM COZiepKaHus yueOHOT0 MaTepHaia.

Oo6masi/npodeccuoHanbHass Pa3znen/Tema Tun oneHoYHbIX
KOMIIeTeHIIUsl MeponpusTHil
OK 01. Beibupats criocoOsI Tema 1.1-1.7
pelIeHus 3a1a4 Tema 2.1-2.3
npoeccuoHaIbHOM Tema 3.1
NEATEILHOCTHU Tema 4.1
INPUMEHUTENIBHO K pasnuunbiM | Tema 5.1-56.4 TeCTpr) Barme
KOHTEKCTam Tema 6.1 YCTHbli orpoc
Tema 7.1 Pemenne pacuéTHpix 3a1a4
Tema 8.1, 8.2 Hab6nronenue 3a xoqom
Tema 9.1.1-9.1.5/9.2.1-9.2,5 | BPHIO/IHCHIA IPAKTHKO"
OK 02. Ucnons3oBaTh Tema 1.2 OPHEHTHPOBAHHBIX 33 1AHHH
COBPEMEHHBIE CPEACTBA Tema 1.4-1.7 Hpencranenne pesyieraros
MIOMCKA, aHAJIN3a U Tema 2.1,2.2 HpakTiHcciix 1
untepnperanuu napopmannu, | Tema 4.1, 4.2 11abopaTopHLIX pabot
¥ MHPOPMAIMOHHBIE Tema 5.2-5.4 1IpoBenenne XHMUECKOro
TEXHOJIOTUH JUIs BinosiHeHus: | Tema 6.1 JKClIeprMenTa
3a/1a4 npoQeccuoHaIbHON Tema 7.1 Brmonnenue
JeSITeIbBHOCTH Tema 8.1, 8.2 KOHTPOILHAIX
Tema 9.1.2-9.15/9.2.2-9.25 | Pacorno
OK 04 Tema 17 paszienaM AUCIUILTUHBI
Y F—. Tema2.1,2.2 Onenka CaMOCTOATENLHO
B3aUMO/IEHCTBOBATh U Tema 4.1,4.2 gZEzgg;};}éIgzs-aﬂaHHH
paboTaTh B KOJUIEKTHUBE U %eMa Z .?-5.4 HCCITETOBATENHCKOTO
KoMaHzae szz 7'1 MPOEKTa (C y4eTOM
Tema 8.1, 8.2 Oyaymei o
Tema 9.1.5/9.2.5 HpOGECCHOHATLHO
OK 07. CozeficTBoBath Tema 1.7 ACATCHEHOCTH)
. 3amuTa pereHus Keiic-3aaauy
COXPAHEHUIO OKPY Karolen Tema 2.3 (¢ yuerom Gynymeii
cpensl, pecypcocoepexenuto, | Tema 5.1 IPObecCHORATEHOM
MPUMEHSTh 3HAHUS 00 Tema 8.1, 8.2 p
NeSITEIbHOCTH )

W3MEHEHHMH KJINMAaTa,
MPUHIIUIIBI OEPEKITUBOTO
MIPOU3BOJICTBA, 3P PEKTUBHO
JIEWCTBOBATH B YPE3BbIUYAMHBIX
CUTYaIMSIX

Tema 9.1.2-9.1.5/9.2.2-9.2.5

TIK®...

Brimonnenue 3aganui
MPOMEKYTOYHOM aTTECTAUKI

18 TIK yxassiBarotcs B cootsercTBrr ¢ DI'OC CIIO peanusyemoii mpodeccry/CrienuanbHOCTH.
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