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PaGouas nporpavma pazpaboTaHa B COOTBETCTBHH C TPEOOBAHUAMM:

- deepanbHOro rocyJapcTBEHHOro 00pa3oBaTEeIBbHOTO CTaHJApTa CpejHero odmero odpa3oBaHus,
YTBEPXIEHHOTO TprKazom MunoGpHayku Poccnn ot 17 mas 2012 Ne 413 (3apeructpupoBano MuHH-
crepeTBoM roctuiun Poccntickoit @enepaunn 7 mons 2012, peructparuonnsiit Ne 24480);

- Me1epalibHOro rocyIapCTBEHHOr0 06pa3oBaTeIbHOr0 CTaHapTa CPeIHEro MpodhecCHOHaNbHO-
ro 06pasoBaHms 10 cnemuansHocti 23.02.07 Texuuyeckoe oOCmyKiBaHHE H PEMOHT JBHraTenei, cu-
CTEeM M arperatop aBToMOOWIIEH, yreepskaeHHoro IIpukasom MunucTepeTBa 00pazoBanys 1 Hayki PO
ot 02 uions 2024 Ne 453 (3apeructpuposano B Munucreperse octunuu PP 07.08.2024 r. Ne 79036)
C yYeTOM:

- MenepanbHOii 06pa3zoBaTENLHON MPOrpaMMbl cpeHero oduiero odpasopanus, YTBepKIeHHOH 11pu-
xazoM Munucrepcrsa npocseuienns PO or 18.05.2023 Ne 371 (zapeructpupoBansoro Munucrep-
cTBOM 1ocTuumH Poccuiickoii Menepanuu 12 mons 2023, perucrpannonssiii Ne 74228);

- npuMepHoii paboueif mporpamMMbl 001C00pa30BaTEIbHOM AMCHHIIMEBL «XUMHA» IS IPO(ECCHO-
HaJIbHBIX 00pa30BaTeIbHBIX OpraHu3almii, yTBepsiacHHoil Ha 3acenanun CoBeTa 110 OLEHKe CoJepiKa-
HMS M KayecTBa NPHMEPHBIX pabouux nporpamMm 00meoOpa3oBaTebHOr0 M COLHANbHO-
r'YMaHHTapHOTO IMKIOB CpeHero npodeccuonanbHoro obpasopanus, nporokoa Ne 14 or 30.11.2022.
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1. OBILASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI OBIIIEOBPA3OBATEJILHOM JTUCIUILIMHBI

OVY . 07 XUMUA

1.1. Heab 1 MeCcTO TMCUMILIMHBI B CTPYKTYpPe o0pa3oBaTtesibHOM nporpammbl CITO

Hens quctummuasl OY .07 Xumust: hopMUpOBaHHUE Y CTYJEHTOB IIPEACTABICHHS O XUMHUYECKON COCTABIISIONICH €CTECTBEHHO-HAYYHON KapTHUHBI

MHpa KaK OCHOBBI IIPUHATHUSA peH_IeHI/Iﬁ B JKU3HCHHBIX U MMIPOU3BOACTBCHHBIX CUTYyallUsAX, OTBETCTBCHHOT'O IIOBC/ICHUS B HpHpOI[HOﬁ cpenac.

Oo6meobpazoBarenbHas aucuuiuinHa OY J1.07 Xumus siBisiercst 00s3aTeTbHON 9acThI0 00111e00pa30BaTeILHOIO KA 00pa30BaTeIbHON POTPAMMBI B
cootBercTBUU ¢ ®I'OC CIIO no cnenuansaocty 23.02.07 Texuuueckoe 0O0CTyKMBaHNUE U PEMOHT JBUTATENEH, CUCTEM U arperaToB aBTOMOOUJICH.

1.2. Iliianupyemblie pe3yJbTaThl 0CBOEHUS TUCIUIJINHBI:

[Tnanupyemblie pe3yabTaThl OCBOEHUSI 0011e00pa30oBaTeNbHON NUCHUILIUHEI omnpenesstoTcs B coorBeTcTBUU ¢ GI'OC CIIO u Ha ocHoBe OI'OC

COO. Ocoboe 3HaueHue AUCHUIUIMHA UMeeT npu popmupoBanuu u pa3sutuu OK u [1K.

B PE3YIbTATC OCBOCHUA TUCHUIIJIMHBI 06y‘18.1-0H.[PII>iCSI JOJIDKCH:

Kon m nammenoBanue ¢op-
MUPYEMBIX KOMIETCHIIUN

[imanupyemble pe3ysIbTaTbl OCBOCHUS JUCIUIUINHBI

O6mue

I[I/ICLII/IHJ'II/IHapHBIe

OK 01. BeiOupatb crioco0Obl
peleHus 3aaa4
npoeCcCHOHAILHON  Jesi-
TEJIBHOCTU MPUMEHUTEIBHO
K Pa3IMYHBIM KOHTEKCTaM

OBJjajleHHe YHHBEPCAJbHBIMH Y4eOHBIMH MO3HABATEJbLHBIMH
JefcTBUSIMU:

1) 6a3oBblIe JJOrHYeCKHUeE TeHCTBHUS:

- CaMOCTOATEIbHO (POPMYIHPOBATH M AKTyaJIHM3UPOBATH MPOOIIE-
MY, BCECTOPOHHE €€ pacCMaTpuBaTh;

- ONpEeNEeNATh 1NN ACSITeNIbHOCTH, 3aJaBas napaMmeTpbl U KpuTe-
pI/II/I nXxX JOCTHXCHHA, COOTHOCHTH peBy.HBTaTI)I OCATCIIBHOCTH C
IIOCTaBIICHHBIMM IICIISIMU;

- HCIIOJIB30BAThH HpI/I OCBOCHHNHN 3HaHI/II71 HpI/IeMBI JIOTUYECCKOT' O
MBIIUICHHUS - BBIACIATh XapaKTepHbIE MPU3HAKU MOHITHI U yCTa-
HaBJIMBAaTh HWX B3aHMMOCBsA3b, HCIIOJIB30BAaTh COOTBCTCTByIOHII/IC
MOHATHS 7151 OOBSICHEHUS OT/ICTBHBIX (PAKTOB U SBICHUI;

2) 0a3oBbIe HCCIeA0BaTEIbCKHE TeHCTBUS:

- BJIaA€Th OCHOBaAMHu MCTOI0B Haquoro IIO3HAHUA BCIICCTB U XU-
MHYECKUX PEAKIUH;

- (GopMynUpOBaTh LETH U 3aJa4d HCCIEIOBaHUs, MCIOJIb30BaTh

- 3HaTh OCHOBOIIOJIATAIOIINE MOHATHS (XUMUYECKHM
9JIEMEHT, aTOM, H30TOIl, 3JIEKTPOHHas 000J0YKa
atroma, s-, P-, O-2JIEKTpOHHBIC OpOHMTANIN ATOMOB,
MOJIEKYJIa,  BAJEHTHOCTb,  AJIEKTPOOTPHULIATEIb-
HOCTb, XUMHYECKasl CBsSI3b, CTPYKTypHas (opmyia
(pa3BepHyTass M COKpallleHHas), MOJIb, MOJISIpHas
Macca, MOJIApHBIA 00BEM, 3JIEKTPOOTPHULATENb-
HOCTb, CTENEHb OKHCIIEHUs, XUMHUYECKass CBA3b
(KoBaJIeHTHAsi, MOHHAsA, MeTaJIn4yecKasi, BOJIOPO-
Hasl), KPUCTAJUIMUECKas pelIeTKa, THUIbl XUMHUe-
CKHX peaklui, pacTBOp, IEKTPOIHUTHI, HEAIEKTPO-
JUTHI, DJIEKTPOJIUTHUECKAs JUCCOLUALNSA, OKHCIIHU-
TeJlb, BOCCTAHOBUTENb, CKOPOCTh XMMHUYECKOH pe-
aKLM1, XMMUYECKOE PaBHOBECHE, YIIIEPOJHBIN CKe-
1eT, yHKUMOHAIbHAs TpyIIa, paJuKa, H30MepHs,
M30MEpPBbl, TOMOJIOTUYECKUN Psii, TOMOJIOTH, YTIJe-
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MIOCTaBJICHHBIE M CAMOCTOSTENILHO COPMYIUPOBAHHBIE BOIPOCHI
B KaueCTBE MHCTPYMEHTA IMO3HAHUS U OCHOBBI JUIsl JOPMUPOBAHUS
TUIOTE3bI [0 IPOBEPKE MPABUIBHOCTU BBICKA3BIBAEMBIX CYXKIE-
HUH;

- BJIAJICTh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS U IIPOBE-
JIEHUsl YYEHUUYECKUX IKCIEPUMEHTOB, COBEPLICHCTBOBATH YMEHUS
HaOJI0AATh 32 XOJIOM IIPOIECcCa, CAMOCTOSITEIILHO IPOTHO3UPOBATH
ero pe3yiabTar, GOpMyIMpPOBaTh OOOOIIEHUS U BHIBOJbI OTHOCHU-
TEJIbHO JOCTOBEPHOCTU PE3YJIbTATOB MCCIEAOBAaHUSA, COCTABIISThH
00OCHOBAHHBINM OTYET O MPOAETaHHOH padoTe;

- IpUOOpeTaTh OMNBIT YUEHUYECKON MCCIIE0BATEILCKOM U MIPOEKT-
HOW J1eATEeNIbHOCTH, HPOSIBIIATh CIOCOOHOCTh U TOTOBHOCTh K Ca-
MOCTOSITEIbHOMY ITOMCKY METOJOB PEIICHUs TPaKTUYECKUX 3a/1ad,
IIPUMEHEHMIO PAa3JInYHbIX METO/I0B MO3HAHMS;

3) padora c undopmanmeii:

- OpHUEHTHPOBATHCS B PA3JIMYHBIX HMCTOUYHUKAX HHPOpPMALUU
(Hay4HO-TIONyJIIpHAsl JIUTEpaTypa XUMHUYECKOIO COJAEp)KaHUS,
cripaBouYHbIe TocoOusi, pecypcsl HTepHeTa), aHaIM3UpOBaTh MH-
dbopmanmo pa3IMYHBIX BUIOB U (OPM TIPEICTABICHUS, KPUTHYE-
CKH OLICHHUBATH €€ JJ0CTOBEPHOCTh U HEMPOTHUBOPEYUBOCTE;

- GOpMYIHPOBATH 3aMPOCHI U MPUMEHSATH PA3IMYHBIE METOJIBI TIPH
noucke M orbope mHpopMaluu, HeOOXOAUMOM AJIs BHIIOJIHEHUS
y4eOHBIX 3a]]a4 ONPEJIEIIEHHOTO THIIA;

- CaMOCTOSITEJIbHO BBIOMPATh ONTHUMAJIBbHYIO (GOpMY IpeicTaBiie-
Hus uHbopMaluu (cxembl, TpaduKy, AUArpaMMbl, TaOJIULbI, PH-
CYHKH U JpYTHE);

- HCTIO0JIb30BaTh HAYYHBIN S3bIK B KAUECTBE CPE/ICTBA MPHU paboTe C
XUMHAYECKON MH(OpMaIei: mpuMeHATh MeXnpeaMeTHble (husu-
YECKUE U MAaTeMAaTHYECKHUE) 3HAKH M CHMBOJIBI, (OpMYIIBI, abOpe-
BUATYpPbI, HOMEHKJIATYPY;

OniaieHNe YHHBEPCAIBHBIMY PeryJIssTHBHBIMH e CTBUAMU:
- CaMOCTOSITEIIBHO IUIAHUPOBATh U OCYIIECTBIATH CBOIO IO3HABa-
TEJBbHYIO JEATEIbHOCTb, ONPEEIAs €€ LeNH U 3aJaul, KOHTPOJIH-
pOBaTh M MO Mepe HEOOXOAWMOCTH KOPPEKTUPOBATh IpeJyiarae-

BOZOPO/Ibl, KHUCIOPOJA M a30TCOAEpXkalllue COeIu-
HEHUS, MOHOMEp, MOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEMHEHMS); TEOPUHU U 3a-
KOHBI (T€OpUs CTPOCHUS OPraHUYECKUX BEIIECTB
A.M. BytnepoBa, Teopust 31EKTPOIUTUUECKOMN JTHC-
conuanuu, nepuoanueckuit 3akon .M. Mennenee-
Ba, 3aKOH COXpPAaHEHMsI MacChl BEIIECTB, 3aKOH CO-
XpaHEHUsl W TMPEeBpaIICHUS HEPTHH MPU XUMHUYE-
CKHUX peaklMsAX), 3aKOHOMEPHOCTH, CUMBOJINYE-
CKUU $I3BIK XMMHH, MHUPOBO33PEHYECKHE 3HAHWS,
JeKane B OCHOBE TOHUMAHUS MPUYHHHOCTH H
CUCTEeMHOCTH XMMHUYECKUX SIBIICHUH, (paKkToIornye-
CKHE CBEIEHMSI O CBOMCTBAX, COCTaBe, MOTYYEHUH U
0€30MacHOM HCIOJIb30BAaHUU BaXKHEHIIMX Heopra-
HUYECKMX M OPraHWYEeCKUX BEIIECTB B OBITY H
MPAKTHYECKON JAESITeTFHOCTH YEeTIOBEKa;

- YMETb XapaKTepU30BaThb MCTOYHUKH YTIJIEBOJIO-
POAHOTO ChHIphsl (HE(PTh, MPUPOAHBIA Tra3, yrois),
CIOCOObI UX MepepadOTKH U MPAKTUUYECKOE MpUMe-
HEHME IPOTYKTOB NepepadOTKH;

- UMETh CHCTeMY 3HAaHHUH 00 OCHOBHBIX METOJax
HAy4YHOTO TMO3HAHUSA, UCMOJb3yEeMbIX B XUMHUU MPH
W3YYCHHH BEMIECTB W XUMHUYCCKUX  SIBICHUN
(HabmrofieHre, U3MEpPEHHe, SKCIIEPUMEHT, MOEITH-
pOBaHUE), UCIOIb30BaTh CUCTEMHBIE XUMHUYECKUE
3HAHUS IS TIPUHATUS PEIICHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYAIUSIX, CBSI3aHHBIX C BEIIECCTBAMHU
Y UX IPUMEHEHUEM;

- YyMeTh IUTAHHPOBATh W BBITIOJHATH XUMHUYCCKHMA
JKCIIEPUMEHT (TIPEeBpAIICHUs] OPTraHUYEeCKHX Be-
IIECTB NpPU HArpeBaHHUM, IOJYYEHHE OSTUJICHA U
W3YYCHHE €ro CBOWCTB, KA4YeCTBEHHBIC PEaAKITUU
OpraHMYECKUX BEIIECTB, JeHATypauus OeiIKoB MpH
HarpeBaHuH, [[BETHBIC PEaKIIUU OCIIKOB) B COOTBET-
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MBI/ QJITOPUTM JCHCTBHUH MPH BBIMOJIHEHUH YUYE€OHBIX U HCCIEI0-
BaTEJIbCKUX 3aJ1a4, BIOMpaTh Hanbosee 3(hPEeKTUBHBINA CIIOCOO MX
peILIeHHsI C yY4ETOM MOJyYeHHs HOBBIX 3HAHUI O BEIIECTBaX M XU-
MUYECKUX PEaKIUsX;

- OCYUIECTBJISITh CAMOKOHTPOJIb CBOCH NESATEILHOCTH HAa OCHOBE
camMoOaHaIn3a U CaMOOLICHKH;

B yacTu Tpy/10BOro BOCIUTAHHUS:

- TOTOBHOCTb K TPYyIy, OCO3HAHUE IIEHHOCTU MAacTepCTBa, TPYAO-
Jrooue;

- TOTOBHOCTh K aKTHUBHOW JIEATEIBHOCTH TEXHOJOTHYECKON U CO-
[IUAJIbHOW HAIPaBIEHHOCTH, CIIOCOOHOCTh HHULIMUPOBATD, IJIAHU-
pPOBaTh U CAMOCTOSITENILHO BBIIOIHSTH TAKYIO AESITEIbHOCTD;

- HHTEpPEC K Pa3INIHBIM cepam npodeccnoHaT HON AeITeThbHOCTH.

OK 02. Hcnonp3oBarh co-
BPEMEHHBIE CPECTBA MOUC-
Ka, aHajli3a U WHTEepHpera-
i  uHbOpMAIMU W UH-
dbopManMOHHBIE ~ TEXHOIIO-
THM JJIS BBHIITOJHEHHUS 3a/ad
npodeccuoHaNbHOM Jesi-
TEJIHLHOCTH

B 001acTH HEHHOCTH HAYYHOI'O O3HAHMSA:

- c(OpMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO CO-
BPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U OOIIECTBEHHOW MPaKTH-
KM, OCHOBAaHHOTO Ha JIHAJioTe KYJbTYpP, CIOCOOCTBYIOIIETO OCO-
3HaHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUDPE;

- COBEPIICHCTBOBAHUE SI3BIKOBOW M YUTATEIHCKON KYJIbTYPHI KakK
CpelICTBa B3aUMOJIECHCTBUS MEXTY JIFOJAbMHU U TIO3HAHUS MUPA;

- OCO3HAHUE IIEHHOCTH HAYYHOU AESITEIIBHOCTU, TOTOBHOCTH OCY-
LIECTBJIATh MPOEKTHYIO M HCCIEAOBATENIbCKYIO NEATEIbHOCTh UH-
JTUBUTYaJIbHO U B TPYIITIE;

OBJajleHHe YHHBEPCAJbHBIMH Y4eOHbIMH MO3HABATEJIbHBIMH
JleldiCTBUSIMHU:

1) 6a3oBble JIOrUYecKHe AeiiCTBUS:

- OTPENEeNATh IENH ACATEIIPHOCTH, 3aJaBas NmapaMeTpbl U KpUTe-
pUU UX JOCTUXKEHHUS, COOTHOCHUTH PE3YyJbTaThl NEATEIHOCTU C
MTOCTaBJIICHHBIMU LIEIISIMU;

- HUCIOJIb30BaTh MPU OCBOCHUHM 3HAHUI NPHEMBI JIOTMUYECKOIrO
MBIIIJIEHUS - BBIACIATh XapaKTepHbIE MPU3HAKW MOHITUH U yCTa-
HaBJIMBaTh HMX B3aWMOCBSI3b, HCIIOJIB30BAaTh COOTBETCTBYIOIIUE
TIOHATHUSA JJIs1 OOBSCHEHUS OTACIBHBIX (DaKTOB U SBJICHHIA;

- BEIOMpATh OCHOBAHUS U KPUTEPHH JIJIsl KJIIACCU(DUKAIINY BEIIECTB

CTBUU C MpaBUJIAMH TEXHHKH O€30MAaCHOCTH IPH
oOpaIeHuu ¢ BeleCTBAaMH W JIA0OpAaTOPHBIM 000-
pyIOBaHUEM, TMPEACTABIATh PE3yIbTAThl XUMUYC-
CKOTO 3KclepuMeHTa B (hopMe 3alucu ypaBHEHHI
COOTBETCTBYIOIIUX peaknuidi u (OpMyIupOBaTh
BBIBOJIbI HA OCHOBE 3THUX PE3YJIbTaTOB;

- YMETh XapaKTepU30BaTh XUMUYECKUE IMPOIIECCHI,
JeKalie B OCHOBE MPOMBIIUIEHHOTO MOTYYEHHS
CEpHOH KHCIIOTBHI, aMMHUaKa, a Takxke chopmupo-
BAaHHOCTb IMPEACTaBICHUN 00 OOIMX HAay4YHbIX
NPHUHIIANIAX U YKOJIOTHYECKUX MPOOIeMax XUMUYeC-
CKOTO MPOM3BOICTBA;

- YyMETh IUTAHUPOBATHh W BBITIOJNHATH XUMHUYCCKHIMA
JKCIIEPUMEHT (pa3iiokKeHHe epoKCHIa BOJOpoIa B
MPUCYTCTBUM KaTaJU3aTopa, OMpPENENICHUE CPEeIbl
pPacTBOPOB BEIIECTB C MOMOIIBIO YHHUBEPCATIHLHOTO
WHIMKATOpa, BIUSHUEC pPA3IMYHBIX (DAKTOPOB Ha
CKOPOCTh XMMHYECKON peaKiuu, peakiuu HOHHOTO
oOMeHa, KaYeCTBCHHBIC PEaKIuu Ha Cyibdar-, Kap-
OoHAT- M XJIOpUI-aHUOHBI, Ha KAaTHOH aMMOHHWSI,
pelIeHne SKCIePUMEHTANIBHBIX 33a4 0 TeMam
"Metamnel" u "Hemetannsl") B COOTBETCTBHU C
MpaBUJiaMU TEXHUKH O€30MacHOCTH TIpU oOparie-
HUU C BeIIeCTBaMU U JaOOpaTOPHBIM 00OpY/IOBa-
HUEM, TIPEJCTaBIATh Pe3yJbTaThl XHMHUYECKOTO
JKCIIEpUMEHTa B (popMme 3amucHu ypaBHEHHUU COOT-
BETCTBYIOIINX PEAKIUi U (OPMYITHPOBATH BHIBOIBI
Ha OCHOBE ITHUX PE3Y/IbTATOB;

- AMETh TPEJCTABIICHUS O XUMHYECKOH COCTaBIIS-
IOIel €CTeCTBEHHO-HAYYHON KapTUHBI MUPA, POIH
XUMHUH B MO3HAHUH SBJIEHUN MPUPOJBI, B HOpMU-
POBAHHWH MBIIIICHUS W KYJIbTYpPhl JHYHOCTH, €€
(YHKIIMOHATTLHON TPaMOTHOCTH, HEOOXOIUMOM TSt
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Y XMMHYECKUX PEAKIUM;

- YCTaHaBJIMBATh NPUYUHHO-CICACTBCHHBIE CBS3H MEXIY U3ydae-
MBIMH SIBJIEHUSIMU;

- CTPOUTH JIOTMUECKUE PACCYXAECHUS (MHAYKTHBHBIC, IEAyKTUB-
HbIE, 110 aHAJIOTUN), BBIABIIATH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS
B pacCMaTpUBAEMBbIX SBJIEHUSX, (OPMYJIUPOBATh BBIBOJBI U 3a-
KJIFOUEHUS;

- IPUMEHSATH B MPOLIECCE NTO3HAHUS, UCIIOJIb3YEMBIE B XUMHUU CUM-
BOJIMYECKHE (3HAKOBBIE) MOJENH, IPEeoOpa3OBbIBaTh MOJEIbHBIE
IPEJCTAaBICHUS - XUMUYECKUN 3HAK (CMMBOJ) 3J€MEHTa, XUMUYe-
ckas Gopmylia, ypaBHEHHUE XUMHUYECKOW PEaKUUH - IPU PELICHUU
y4eOHBIX IO3HABATEIbHBIX M IMPAKTHUUECKUX 3a/ay, MPUMEHSATh
Ha3BaHHbIE MOJIEJIbHbIE IPEJICTABICHUS JUIsl BBISBICHUS Xapak-
TEPHBIX IPU3HAKOB N3Y4aE€MbIX BELIECTB U XUMUYECKUX PEAKLIUH.

2) 6a3oBbIe HCCIEN0BaTEIbCKHE IeliCTBHS:

- BJIaJIETh OCHOBAaMHM METOJIOB HAyYHOT'O ITO3HAHUS BEILECTB U XU-
MHYECKHUX PEaKIINi;

- (GopmynupoBaTh IeTU U 337a4M MCCIEIOBAHUS, UCIOJIb30BATh
MOCTABJIEHHBIE U CaMOCTOATEIbHO CHOPMYIUPOBAHHBIE BOIPOCHI
B KaueCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI 7151 (JOPMHUPOBAHUS
TUIOTE3bl MO0 MPOBEPKE MPAaBUIBHOCTH BBICKA3bIBAEMBIX CYXKIeE-
HUM;

- BJIAJICTh HABBIKAMU CaMOCTOSITEIBHOTIO TJIAHUPOBAHUS U MIPOBE-
JEHUS] YIEHUYECKUX DKCIEPUMEHTOB, COBEPILIEHCTBOBAaTh YMEHUS
Ha0JI0/1aTh 32 XOJ0M IpOoIecca, CAMOCTOSTENBHO MPOTHO3UPOBATh
ero pe3yiabTar, GOpMYIHpPOBaTh OOOOIIEHUS M BHIBOJBI OTHOCHU-
TEIbHO JOCTOBEPHOCTU PE3YJIbTATOB HCCIEAOBAHHUS, COCTABISThH
00OCHOBAHHBINM OTYET O MPOAETaHHOH padoTe;

- IpUOOpeTaTh OMBIT YUEHUYECKON MCCIIEI0BATEIBCKOM U MPOEKT-
HOW JIeATeNIbHOCTH, MPOSIBIATh COCOOHOCTh M TOTOBHOCTH K Ca-
MOCTOSITEIBHOMY IIOMCKY METOZOB PEIICHU IPAKTUYECKUX 3a/1a4,
IIPUMEHEHHIO Pa3JIMYHbIX METO/I0B IIO3HAHMUS;

3) paGora ¢ uHgopmManmei:

- OPHEHTUPOBAThCSI B PA3IUYHBIX HCTOYHHUKAX HHPOpPMALUU

peueHuss IPaKTUYECKUX 3aJa4 MU OIKOJOTMYECKH
00OCHOBAHHOI'O OTHOILEHHS K CBOEMY 3/I0POBBIO U
MIPUPOIHOM CPEE;

- YMETb BBIABIIATH XapaKTEPHBIC IPU3HAKU ITOHS-
THUW, YCTAaHAaBIMBATh UX B3aWMOCBS3b, MCIIOJIbB30-
BaThb COOTBETCTBYIOLIME IIOHATHS IIPH ONHMCAHHUH
COCTaBa, CTPOCHHUs U IIPEBPALLECHUM OPraHU4ECKUX
Y HEOPTaHUYECKUX COCIMHEHUM;

- coOnroaTh MpaBWIa TOJNB30BAHUS XUMHUYECKOU
nocy10i 1 1ab0opaTOpHBIM 000pyIOBaHHUEM, A TaK-
e TIpaBuiIa OOpaIeHHs C BEIIECTBAMU B COOTBET-
CTBMM C MHCTPYKLMSIMM IO BBIIIOJHEHHIO Jabopa-
TOPHBIX XUMUYECKUX OIBITOB;

- 11 o0y4yaroIuXcsl ¢ OrpaHUYEHHBIMU BO3MOXK-
HOCTSIMU 3/I0pPOBbS: YMEHHUE NIPUMEHSTh 3HaHUS 00
OCHOBHBIX JTOCTYITHBIX METOJAX IO3HAHUSA BEILECTB
1 XUMHUYECKUX SIBICHUH;

- YMEThb HCIOJIb30BaTh XMMHYECKYH) CHUMBOJIHUKY
JUISL COCTAaBJICHUS MOJEKYJISPHBIX M CTPYKTYPHBIX
(pa3BepHyTOH, coKpalleHHOW) (opmyn opraHuye-
CKMX BEIIECTB U YPABHEHUN XUMUYECKHUX PEAKIUi,
U3rOTaBIMBATh MOJEIU MOJIEKY] OPraHM4ECKUX
BEIECTB I MJUIKOCTPALMM MX XHMHYECKOTO M
IIPOCTPAHCTBEHHOI'O CTPOCHUS;

- YMEThb OIpEAENATh BHUIbl XWMHUYECKOW CBSI3H B
OpPraHMYECKUX COECIUHEHMSAX (OJMHApHBIE U KpaT-
HBIE);

- YMETb KPUTUYECKU aHAIU3UPOBATh XUMHUUYECKYIO
nH(pOpMaIINIO, MOTYYaeMYI0 U3 Pa3HBIX HCTOYHU-
KOB (cpeacTBa MaccoBoi mHpopmauuu, HTepHeT
¥ IPYTHX);

- YMETb YCTaHABJIMBAThb IPHHAJJIEKHOCTh HEOpra-
HUYECKHUX BEIIECTB I10 UX COCTaBYy K OIPEIEICHHO-
My KJIacCy/Tpynne COeAMHEHHH (TMpocThie Belle-
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(HayyHO-TIONYJNISIpHAsL JIMTEpaTypa XHUMHYECKOTO COJIEp KaHus,
CrpaBOYHBIC TTOCcOOUs1, pecypchl HTepHETa), aHATM3UPOBATh HH-
(dopmanuo pa3IMYHBIX BUIOB U (OPM MPEACTABICHUS, KPUTHYE-
CKH OIIEHHBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEYUBOCTb;

U TPUMEHATH Pa3UYHBIE METOJBI MIPH IOUCKE U 0TOOpe MH(pOP-
Malu, HeoOXOAMMOM JIJIsl BBITOJIHEHHs YYeOHBIX 3a7ad ompese-
JICHHOTO THUIIa;

- mpuoOpeTatb  OMBIT  KCIOJIb30BaHHS  HMH()OPMAIMOHHO-
KOMMYHHKATHUBHBIX TEXHOJOTHH W Pa3IMYHBIX TOWCKOBBIX CH-
CTeM;

- CaMOCTOSITEJIbHO BBIOMPATh ONTHMAJIBHYIO (OpMY IpencTaBiie-
HUS UHPOpMalUK (CXEMbI, TpaUKH, JUarpaMMbl, TaOJHUIIBI, pU-
CYHKH U IpYyTHUe);

- HCIIOJIb30BaTh HAYYHBIN S3bIK B KAYECTBE CPEJICTBA NIPU PadboOTeE C
XUMHYECKON MH(POPMAIUEH: MPUMEHATh MEXKIIPEAMETHbIC ((hr3u-
YecKUe M MaTeMaTH4eCKHe) 3HaKH U CUMBOJIBI, popMyIbl, abOpe-
BUATYpPbI, HOMEHKJIATYPY;

- UCIIOJIb30BaTh U HpeO6pa3OBBIBaTB 3HAaKOBO-CUMBOJIMYCCKUEC CPEACTBA
HarjisiaHOCTHU

OK 04. DddextuBHO B3au-
MOJIEHCTBOBaTh U paboOTaTh
B KOJUICKTHBE U KOMaH/IC

- TOTOBHOCTb K CaMOpa3BUTHIO, CAMOCTOSITEIbBHOCTH U CaMOOIpe-
JIEJICHUIO;

-OBJIa/ICHUE HaBbIKaMM y4e€OHO-UCCIIE0BATENbCKOM, TPOEKTHON U
COLIMAJIbHOM JESITENIbHOCTH;

OBiajgeHne yHHBepPCAJbHBIMH KOMMYHUKATUBHBIMHU [Ieii-
CTBUSAMM:

- 3aJaBaTh BOIIPOCHI IO CYIIECTBY OOCYXJaeMOil TEMbI B XOJi€
JMajora W/WiM AUCKYCCHM, BBICKA3bIBaTh HIEH, (GOPMYIHPOBATH
CBOM MPENJIOKEHUSI OTHOCUTEIHHO BBIMOIHEHUS MPEIIOKEHHON
3a]1a4y;

- BBICTyNaTh C Mpe3eHTaIleil pe3yabTaToB MO3HABaTEIbHOMN Aes-
TENBHOCTH, IIOJIyYEHHBIX CaMOCTOSITEIbHO WM COBMECTHO CO
CBEPCTHHKAMM TPHU BBHIMOJHEHUH XUMHYECKOTO SKCIIEPUMEHTA,
MPAKTUYECKOH pabOThl MO HCCIEIOBAHUIO CBOMCTB M3Y4aeMBIX
BEILIECTB, pealln3alui y4eOHOro MpoeKTa U (HOPMYIUPOBATH BbI-
BOJIBI 110 PE3yJIbTaTaM IPOBEJEHHBIX UCCIEJOBAHUM MyTEM corJa-

CTBA - METAJUIbl U HEMETAJUIbI, OKCH/IbI, OCHOBAHMSI,
KHCJIOTBI, aM(pOTEPHbIE TUAPOKCUIBI, COJIN);

- YMETb yCTAaHaBIUBAaTh NPUHAIIEKHOCTh U3YUEH-
HBIX OPraHMYECKUX BELIECTB IO HX COCTaBY U
CTPOCHMIO K OIPEJEIICHHOMY KJlacCy/Tpymie co-
eMHeHUH (YTJIeBOAOPOAbI, KHCIOPOJL U a30TCO-
JiEpKalllie COEJUHEHMs, BBICOKOMOJIEKYIISIPHbBIE
COEJMHEHUs), aBaTh UM Ha3BaHUS IO CUCTEMAaTH-
yeckoil HomeHknatype (IUPAC), a Taxxe npuso-
JUTh TPUBUAJIbHbIE HA3BaHUsS OT/AEIbHBIX OpraHu-
YECKUX BEIIECTB (ITWJIEH, NPONWIEH, aleTHUJIEH,
STUJICHIJIMKOJb, IIULEPUH, (eHod, popMabaeruy,
aleTalbJeru]l, MypaBbUHas KHUCJIOTA, YKCYyCHas
KHCJIOTa, OJIEMHOBAs KUCJIOTA, CTEapUHOBAsL KUCIIO-
Ta, TJII0K03a, PPYyKTO3a, Kpaxmall, IeJuIII03a, IIi-
L{H);

- YMETh IPOBOJUTH BBIYHMCIEHUS MO XUMUYECKUM
ypaBHEHMUSM (Macchl, 00beMa, KOJINYEeCTBA MCXOJ-
HOTO BEILECTBAa UJIM MPOJYKTa peakluu Mo U3BECT-
HBIM Macce, 00beMy, KOJIMYECTBY OJHOr0 M3 HC-
XOJIHBIX BEIIECTB WJIM MPOJYKTOB PEAKIUN);

- YMETh HCIIONb30BaTh XUMHUYECKYIO CHUMBOJIUKY
JUIsL COCTaBjIeHUsI (OpMyYJ BEIIECTB U ypaBHEHUI
XUMHUYECKUX PEaKIMH, CUCTEMAaTUYECKYI0 HOMEH-
kinatypy (IUPAC) u TpuBHManpHble Ha3BaHHs OT-
JIEJIbHBIX HEOPraHW4eCKUX BELIECTB (yrapHbIi ras,
YIJIEKUCIBIN Ta3, aMMHaK, raiieHas U3BecThb, Hera-
LI€HAasl U3BECTh, IUTHEBAS COJA, TUPUT U IPYTHE);

- YMETh ONPEENATh BaJIEHTHOCTh U CTETIEHb OKHC-
JEHUsT XMMHUYECKUX DIIEMEHTOB B COEIMHEHUAX
Pa3IMYHOIO COCTaBa, BUJ XMMUYECKOH CBA3H (KO-
BaJICHTHAsI, NOHHAsI, METAJJINYECKasi, BOAOPOIHAs)
B COCIMHEHMSX, TUI KPUCTAJUIMYECKOH DPELIETKH
KOHKPETHOTO BelIecTBA (aTOMHasi, MOJEKYJIsIpHasi,
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COBaHUS MO3UIUH B X07e 00CYKIeHUs 1 0OMEHAa MHEHUSIMH;
COBMECTHAasl 1eATEIbHOCTD:

- IIOHMMAaTh U MCIIOJb30BaTh IIPEUMYLIECTBA KOMAHIHON U UH/U-
BUIYaJIbHOU paboTHI;

- IPUHUMATh LIEJIM COBMECTHOM JI€ATEIbHOCTH, OPraHU30BbIBATH U
KOOPJAUHHUPOBATh IEUCTBUSA 110 €€ JOCTUKCHHUIO: COCTABIIATH ILIaH
JEeWCTBUH, pacpeaesaTh POJIM C YI€TOM MHEHUH yYaCTHUKOB 00-
CYXJ1aTh pe3yJbTaTbl COBMECTHON PabOTHI;

- KOOPAMHHUPOBATbh U BBINOJHATH PabOTy B YCIOBHUSX pEalbHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBHUS;

- OCYUIECTBJIATH IO3UTUBHOE CTPATETMYECKOE IIOBEJICHUE B pas-
JIMYHBIX CUTYaLUsIX, IPOSIBIIATH TBOPYECTBO U BOOOpaXKeHHE, ObITh
MHULUATUBHBIM

OByajeHne yHMBEPCAJIBHBIMH PeryJsiTHBHBIMU 1eiCTBUAMM:
- MPUHSTHE Ce0s U APYTUX JIFOJICH:

- IPUHHUMAaThb MOTHMBBI U apryMEHTBI IPYIHX JIIOJIEH NIPU aHAJIN3E
PEe3yIbTaTOB JESATEIBHOCTH;

- IPU3HABATh CBOE MPABO U MPaBO JIPYTUX JIOEH Ha OIINOKY;

- pa3BUBATb CIIOCOOHOCTH ITIOHUMATh MUD C MMO3HUIHHU APYTroro 4CJI0BCKa

OK 05. OcymecTBisTh ycT-
HYI0 U TNHCbMEHHYIO KOM-
MYHHUKAIlMI0 Ha Trocyaap-
CTBEHHOM s3bIKe Poccnii-
ckor denepanuu ¢ y4eToM
0COOEHHOCTEH COIMAIBHOTO
U KyJIBTYpPHOTO KOHTEKCTa

OBjajieHHe YHHBEPCAJbHBIMH Y4eOHbIMHM MO3HABATEJIbHBIMH
JefiCTBASIMHU:

1) 6a30BbIe JIOTHYECKHE 1eHiCTBHA:

- CTPOUTH JIOTUYECKHUE PACCYXKIEHUs (MHAYKTHBHBIC, JACTYKTHUB-
HbIE, TI0 AHAJIOTHH), BBIABISTH 3aKOHOMEPHOCTH M MPOTUBOPEUUS
B paccMaTpUBAEMBbIX SIBICHHUSIX, (POPMYyIHpPOBATH BHIBOJABI U 3a-
KJTFOUCHHUS;

- IPUMEHSATH B TIPOIIECCE TIO3HAHUS, UCTIOIb3YEMbIC B XUMHUH CHM-
BOJIMYECKUE (3HAKOBBIC) MOJENH, NMPEeoOpa3OBLIBATh MOACIbHBIC
MPEACTABICHUS - XUMUYECKUN 3HAK (CUMBOJI) DJIEMEHTA, XHMHYE-
ckas (opMmyIna, ypaBHEHHE XUMHUUYECKON peaKkluu - MPU PeUICHUH
y4eOHBIX TMO3HABATEIBHBIX M TMPAKTUUYECKHX 3a7a4, MPUMEHSTH
Ha3BaHHbIE MOJICJIbHBIC TPEACTABJICHUS JUIsl BBISBICHUS Xapak-
TEPHBIX TPU3HAKOB U3Y4aEMbIX BEIIECTB U XUMUYECKUX PEAKIIH.

2) 6a3oBbIe HCCIEN0BATEIbCKHE IeliCTBHSI:

MOHHAs, METAJUTMYECKast), XapaKTep Cpelbl B BOJ-
HBIX PAaCTBOpPaxX HEOPTaHUYECKUX COCTUHCHUM;

- YMeTh KJIaccUu(UIUPOBaTh XUMUYECKUE PEAKIINU
10 pa3IMYHBIM MpPU3HAKaM (YUCITy U COCTaBy pea-
TUPYIOIINX BEIISCTB, TEIUIOBOMY 3(PQEKTy peak-
UK, N3MCHECHUIO CTEIICHEW OKHCIICHUS 3JICMEHTOB,
00paTHMOCTH peaKIiy, yYaCTHIO KaTaJIn3aTopa);

- YMETh COCTaBIISITh YPaBHEHUs PEaKIMid pa3iind-
HBIX THIIOB, IMOJHBIE W COKPAILICHHBIC ypPaBHEHUS
peakiuii MOHHOTo 0OMEHa, YYUTHIBAs YCIOBUS, IIPH
KOTOPBIX 3TH PEAKINHU HIYT J0 KOHIIA;

- YMEThb pacKpbiBaTh CYIIHOCTh OKUCIHTEIBHO-
BOCCTAaHOBUTEIIBHBIX PEAKIMA TOCPEICTBOM CO-
CTaBJICHHSI AJIEKTPOHHOTO OajlaHCa 3TUX PEaKIIHIA;

- YMETh OOBSACHATH 3aBHCUMOCTh CKOPOCTH XHUMH-
YEeCKOW peakluu OT Pa3IUYHBIX (PAKTOPOB; Xapak-
TEp CMEIIEHHs] XUMHUYECKOTO PaBHOBECHS B 3aBH-
CHUMOCTH OT BHEIIIHEro Bo3aeucTBus (mpuHuum Jle
[Tarense);

- YMETh NPOBOJUTH BBIYUCICHHS C MCIIOIb30BAHH-
€M TIOHSTHUS "MaccoBasi JOJsl BEUIECTBA B PacTBO-
pe", 0ObEeMHBIX OTHOIICHWH Tra3oB HpU XUMHYE-
CKMX peaKIusaX, MacChl BEUIeCTBAa WM O0beMa ra-
30B MO M3BECTHOMY KOJHMYECTBY BEILECTBa, Macce
WA 00bEMYy OJTHOTO M3 YYACTBYIOIINX B PEAKIIHH
BEIIIECTB, TEIIOBOTroO 3¢ (eKTa peakluu Ha OCHOBE
3aKOHOB COXPAaHEHHUSI MAcChl BEUIECTB, MpeBpale-
HUSI U COXPAaHEHHUs SHEPTHH;

- YMETh NMPHUMEHSTH MOJOXKCHUS TEOPUU CTPOCHUS
opranuveckux semiects A.M. bytneposa s 00b-
SICHEHHSI 3aBUCUMOCTH CBOMCTB BEIIECTB OT HX CO-
CTaBa U CTPOCHHS; 3aKOH COXPAHEHUS Macchl Be-
IIECTB;
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- BJIQJIETh HAaBbIKAMHU CaMOCTOATEIBHOI0 IUIAHUPOBAHUS U IIPOBE-
JIEHUS] YYEHUUECKUX DKCIIEPUMEHTOB, COBEPLICHCTBOBATh YMEHUS
Ha0JII0/1aTh 32 XOJIOM IPOIECcCca, CAMOCTOSATEIHHO IPOTHO3UPOBATH
€ro pe3ynbTar, GOopMyIHpOBaTh O00OOIIEHNUS U BBIBOJBI OTHOCH-
TEJIBHO JOCTOBEPHOCTH PE3YJIbTATOB UCCIIENOBAHUSA, COCTABIATH
000CHOBAHHBIN OTUYET O MPOJIeTIaHHON paboTe;

OBjajieHHe YHUBEPCAJIbHBIMH KOMMYHHUKATHUBHBIMHU Jieii-
CTBUSAMM:

- 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCY>KTAaeMOW TEMBbI B XOE
JMaliora W/WiM TUCKYCCHH, BBICKA3bIBaTh HAEU, (GOPMYyIUPOBATH
CBOU MPEIJIOKEHUS OTHOCUTEIIBHO BBIMOJHEHUS MPEIIOKEHHON
3a]1a4u;

- BBICTYNATh C MPe3eHTANeH pe3yIbTaTOB TIO3HABATEIHLHON EATENBHO-
CTH, MOJYYCHHBIX CaAMOCTOATCIBHO HJIM COBMECTHO CO CBEPCTHHKaAMH
MIPY BBIMOJIHCHUU XMMHYECKOTO 3KCIICPUMEHTA, MPAKTHYSCKON padOThI
IO MCCIIEIOBAHUIO CBOICTB M3y4aeMbIX BEIECTB, pean3ali y1eOHOTO
MpoeKTa U GOpMYIHPOBATh BHIBOABI IO PE3yJIbTaTaM MPOBEACHHBIX WC-
CJICIOBAHHUI TIyTEM COTJIACOBAHUS TO3UIUH B XOJ€¢ OOCYXKIeHUS U 00-
MeHa MHCHUSIMU

OK 07. CopneiicTBOBaTh CO-
XPAaHEHHUID  OKpYXKarolleu
cpenpl,  pecypcocOepexe-
HUIO, TIPUMEHSTH 3HAHUS 00
W3MEHEHUHU KJIMMaTa, TpUH-
UTBI OEPEKITUBOTO TPOU3-
BOJCTBA, d(PHEKTUBHO HeH-
CTBOBAaTh B YPE3BBIYAIHBIX
CUTYaIUIX

B o6s1acTH 3K0/10rMYeCKOr0 BOCIIUTAHUSA:

- c(hopMHpPOBAaHHOCTH HKOJIOTHYECKON KYyIbTYphl, MOHHMAaHUE
BJIMAHHA COIUAJIBHO-OKOHOMHYECKUX MPOHCCCOB Ha COCTOAHUC
MPUPOJHON M COLMATBLHOW Cpelbl, OCO3HAHUE TIIOOATBHOTO Xa-
pakTepa SKOJIOrHYECKUX MpodIem;

- IUJIAHUPOBAaHUE M OCYIIECTBICHUE IEHCTBUM B OKPYKAIOIIEH
CpeZie Ha OCHOBE 3HAHMS ILIEJIEN YCTOMYMBOIO Pa3BUTHS YEJIOBEYE-
CTBa;

AKTUBHOE HETPUITUE JCHCTBHM, MPUHOCIIINX BPEIl OKPYKAIOIIEH
cpene;

- YMEHHE MPOTHO3UPOBaTh HEOJIAronpUATHbIE SKOJIOTHYECKUE TI0-
CJIE/ICTBHS IPEANPUHUMAEMBIX I€UCTBUH, NPEIOTBPAILATh UX;

- pacuIMpeHHe OMbITa JESTEIbHOCTH SKOJIOTMYECKON HaIlpaBiieH-
HOCTH;

- OBJIaJJCHUC HaBBIKaAMH y‘ICGHO-HCCHCHOB&TGHLCKOﬁ, HpOGKTHOﬁ u Co-
[HAAJILHOU IEeATEILHOCTH

- YMETh NIPOBOJUTH PEAKIUHU, MOJATBEPKIAIOIINE
KAueCTBEHHBIN COCTAaB PA3JIMYHBIX HEOPraHUYECKUX
BEILIECTB, PACMO3HABATh OMNBITHBIM IYTEM HOHBI,
INPUCYTCTBYIOIIME B BOJHBIX PACTBOpPAX HEOpPraHU-
YECKUX BEILECTB;

- YMETb XapaKTepHu30BaTh COCTaB, CTpoeHue, pusu-
YECKUE U XMMHUYECKHUE CBONCTBA TUMUYHBIX MPEJI-
CTaBUTEJIEH pa3JIMYHBIX KJIACCOB OPraHUYECKUX
BEIIECTB (METaH, 3TaH, dTUJICH, MPOMWICH, alleTH-
nen, OyranueHn-1,3, merunOyraauen-1,3, Oensod,
METAHOJ, 3TAaHOJI, THJICHTJIUKOJb, TIHICPUH, (e-
HOJI, alleTaJIbJIETU], MypaBbUHAas U YKCyCHasl KHUC-
JOThI, TJKOKO3a, Kpaxmall, LEJUI0J03a, aMHUHOYK-
CyCHas KHUCJIOTa), WUTIOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXIYy HUMH YPaBHEHUSIMH COOTBETCTBYIO-
IMX XUMUYECKUX PEaKIUi C HCIOJIb30BAHUEM
CTPYKTYPHBIX (OPMYII;

- co0roaTh MpaBuiia SKOJOTHYECKH Ieecoo0pas-
HOTO MOBEJICHUSI B OBITY M TPYAOBOU JI€ATEIBHOCTH
B LIEJISIX COXPAHEHMsI CBOETO 3/I0POBBbSI M OKpYyXKa-
oI TPUPOIHOW CpEbl, OCO3HABATH OMACHOCTH
BO3JICHCTBHS HA KUBBIE OPTraHU3MBbI ONPEICICHHBIX
OpTraHWYECKUX BEIIECTB, MOHUMAsl CMBICT TOKa3a-
tenst [TAK (mpeneabHO HOMyCTUMOW KOHIIEHTpa-
L[M1), TOSICHATh Ha MPUMEPAX CIOCOOBI yMEHbIIIe-
HUS ¥ IPEIOTBPALICHUSI UX BPEAHOTO BO3JAEUCTBUS
Ha OpraHW3M YeJIOBEKa;

- YMETh PacKpbIBaTh CMBICI MEPUOANUECKOTO 3aKO-
Ha JI.1. MenzeneeBa u IEMOHCTPUPOBATh €r0 CH-
CTEeMATU3UPYIOIYI0, OOBSCHUTEIBHYIO M TPOTHO-
CTHYECKYIO () YHKIIHH;

- YMETb XapaKTepu3oBaTh (ONHUCHIBATH) OOILINE XH-
MHYECKHE CBOWCTBA HEOPraHWYECKHX BELIECTB
pPa3IMYHBIX KJIACCOB, MOATBEPKIATh CYIECTBOBA-
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[IK 1.3. ITpoBOAUTH PEMOHT
U YCTpaHEHHE HEUCIIPABHO-
CTEH aBTOTPAHCIIOPTHBIX
CPECTB.

Ognaodenue yHUBEPCATbHLIMU YUEOHBIMU NO3HABAMETbHBIMU Oeli-
CMeUsMU:

0) 60a30BBIC UCCIICIOBATEIIbCKUE ICHCTBUSA:

- YMETh MEPEHOCUTh 3HAHUS B TIO3HABATEIILHYIO U MPAKTHYECKYIO
00J1aCTH KU3HEIEATCILHOCTH,

HHE T€HETUUYECKOI CBA3H MCKAY HCOPraHM4CCKUMHU
B€Oi€eCTBaAaMM C IIOMOIIBIO ypaBHeHI/Iﬁ COOTBCT-
CTBYIOIIUX XUMHUYCCKUX peaxunﬁ
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2 CTPYKTYPA U COJAEP)KAHUE OBIIEOBPA3OBATEJBLHOMN JUCHUIJIAHBI

2.1. O0beM 0011e00pa3oBaTeIbHOM M CUMIIMHBI M BUABI Y4eOHOI padoThI

Buna yueOHoii padoThl

O0BeM B yacax, Bcero

BCEI'O no ajucumMijinge, B T.4.: 72
OcCHOBHOe coJiep:KaHue, B T.4U.: 72
Jlexnun 38
ITpakTrueckue 3aHATHS 18
JlaboparopHbie pabOTHI 14
IIpodeccnoHaTbHO OPHEHTHPOBAHHOE CO/IEP:KAHME, B T.4.: 18
Jlexyuu 6
Ipaxmuueckue 3anuamus 12
[TpomexyTounas atrrectanus B popme nuddepeHImpoBaHHOrO 3aueTa 2
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2.2. TemaTn4yecKuil IJIaH U cOJePKaHUE TUCIHIJIMHBI

HanmenoBanue pa3nenos u
TeM

Coneprxanue yueOHOro MaTepuaiia (OCHOBHOE U MPpodeccHoHaIbHO-
OpPUEHTUPOBAHHOE), JAOOPATOPHBIE U MPAKTUYECKUE 3aHATHUS, IPUKIATHON MOTYITb

O0beM
4acoB

dopmupyemele
KOMIIETCHIIMH

1 CEMECTP

BCEI'O:

Pa3nes 1. OcHOBBI cTpOeHUs!

BCIIECCTBA

Tema 1.1 OcHOBHEIE TIOHATHSA
U 3aKOHBI XUMUH

OcHOBHOE co/Iep:KaHue Y4eOHOT0 MaTepuaJia:

Xumudeckuit dnmeMeHT. CUMBOJIIMYECKUH S3bIK XUMHUH. XUMHUYECKUE 3HAKH U Pop-
MyJbl. KauecTBEHHBIN M KOJIMYECTBEHHBIN cOCTaB BemecTB. OTHOCUTEIbHBIE aTOM-
Hasi U MoJieKyispHas Macchl. KosnnuecTBo BemiecTBa. 3aKOH COXpPAHEHHUS MacChl
BEILIECTB. 3aKOH MOCTOSHCTBA COCTaBa BEUIECTB MOJEKYJSIPHOW CTPYKTYpbI. 3aKOH
ABOrazipo u CIEACTBUS U3 HETO.

B ToMm uncie:

Jlexnmsa Nel

IpakTuyeckoe 3ansaTue Ne 1. Pemienue 3anau: xonuuecmeenuvle OMHOUIEHUS 8
Xumuu, OCHOBHBIC KOJIMYCCTBCHHBIC 3aKOHBI B XUMHUU U pacquLI 110 ypaBHeHI/IﬁM
XUMHUYECKUX PEaKIIMii; MOJIb KaK €MHMIIA KOJIMYECTBAa BEUIECTBA; MOIAPHASA MaAcca,
3aKOH COXPAHEHHUS MacChl U DHEPTUU; 3aKOH ABOTaJpo; MOJSPHBIM 00bEM Tra3os;
OTHOCHTEJIbHAS IIOTHOCTH T'a30B.

OK 01, K 02,
OK 04, OK 05,
OK 07

Tema 1.2.

CtpoeHue aTroMoOB XHMHYE-
CKMX 3JIEMEHTOB W MpHUpoAa
XAMHUUYECKOM cBs3U. llepuo-
IUYECKUH 3aKOH M TaOiuIa
JI.1. MenpeneeBa.

OcHoBHOE CoI€pKaHuE yqeﬁﬂoro MaTepuaJia:

CoBpeMeHHast MOJIeTTb CTPOSHUS aToMa. DIIEKTpOHHAs KoHpurypanus atoma. Kiac-
cuduKaIpss XUMHYECKUX 3JIEMEHTOB (S-, P-, d-37eMeHThI). BajeHTHBIC 3JIEKTPOHBI.
BanenTHocTh. DNEKTpOHHAs NPUPOJA XUMHUYECKOW CBSI3U. DIEKTPOOTPHUILIATEIb-
HocTh. KoBanieHTHas CBsI3b, €€ PAa3HOBUIHOCTH U MEXaHU3MBI 00pazoBaHus (0OMeH-
HBIM U JTOHOpHO-akuenTopHblii). MoHHas cBs3b. Metamnuueckast cBa3b. Bogopon-
Has CBsI3b. MeXMOJIEKYIApHbIE B3aUMOIEHCTBUS

[Tepuonnueckas cucrema xumudeckux siueMeHToB J[.M. MenneneeBa. ®dusnueckuit
cmblca Ilepuonnueckoro 3akona /.M. MenneneeBa. 3aKOHOMEPHOCTH U3MEHEHMUS
CBOMCTB XMMHYECKHUX JIEMEHTOB, 00pPa3yeMbIX UMHU MPOCTHIX U CIIOKHBIX BEIIECTB
B COOTBETCTBUU C IOJIO)KEHHEM XMMHUYECKOIO 3jeMeHTa B [lepuoaudeckoii cucre-
Me. MupoBo33peHueckoe u HayuyHoe 3Hauenue [leprnonnueckoro 3akona .M. Men-
neneesa. [Ipornossl JI.M. MenneneeBa. OTKpbITHE HOBBIX XUMHUYECKUX JIEMEHTOB.

B Tom uncie:

Jlexmsa Ne2

Jlekmusa Ne3

OK 01, K 02,
OK 04, OK 05,
OK 07
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IIpakTuyeckoe 3ansaTue Ne 2. PenieHne npakTUYECKUX 3aJaHUN Ha COCTABJICHUE
ANEeKTpOHHO-Tpaduyeckux (opmyn syeMeHTOB 1-4 mepuomoB. XapaKTepUCTHKA
XUMHUYECKHUX 3JIEMEHTOB «MeTtayunueckrue / HeMeTaILINYeCKHe CBOMCTBA, 3JIEKTPO-
OTpULATCIIBHOCTDb U CPOACTBO K 3JICKTPOHY XUMHNYCCKHUX 3JICMCHTOB B COOTBECTCTBUC
C UX DJIEKTPOHHBIM CTPOEHUEM U IMOJIOXKEHHUEM B IIEPUOJAMUYECKOI CUCTEME XUMUYe-
ckux 3semeHToB /.M. MenneneeBa»

Pazngea 2. Xumnyeckue peakumu

Tema 2.1. TUIIBI XUMHUYECKUX
peaxkiun

OcHOBHOe cojiepKaHue Y4eOHOr0o MaTepHaJja:

Knaccudukanus v THOBI XUMHUYECKUX PEAKLIUNA C ydacTHEM HEOpPraHHMYeCKHUX Be-
mectB. CocTaBlieHUE YPaBHCHHH PEaKIMid COSAMHCHHSI, Pa3JIOKEHUs, 3aMCICHUS,
oOMeHa, B T.4. peaklUii TOPEHHsI, OKUCIICHUS-BOCCTAHOBIICHUS. Y PaBHEHHS OKHUC-
JeHus-BoccTaHoBIeHus. CreneHb okucieHus. OKUCIuTeNb U BoccTaHoBUTENb. Co-
CTaBJICHWE M YpaBHHUBAHHUE OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI METOI0M
ANEKTpOHHOro OanaHca. OKuciumenbHo-60CCMaHO8UmMeNbHble Peakyuu 8 npupooe,
NPOU3BOOCHBEHHBIX NPOYECCAX U IHCUHEOesIMENbHOCMU OP2aHU3MO8. DICKTPOIHU3
pacTBOPOB M PacIiaBOB COJIEH.

B ToMm uncie:

Jlexnmsa Ned

Jlextms Ne5

N

JladopaTopnast pa6ora Nel. Tumnel XuMU4EeCKMX PEAKLUI C y4acTHEM HEOpraHU4e-
CKHMX BEIIECTB. YPaBHEHHUS OKHCIIEHUS-BOCCTaHOBJIEHMs. CTENeHb OKHCIEHUS.
Oxucnourens u BoccTaHOBHUTENb. (COCTAaBIIEHME W YpAaBHMBAHHME OKHMCIUTEIIBHO-
BOCCTAHOBUTEJIBHBIX PEaKIUil METOJJOM 3JIEKTPOHHOTO OajaHca.

OK 01, K 02,
OK 04, OK 05,
OK 07

Tema 2.2.
DJIEKTPOIUTHYECKAST  JTUCCO-
[Uanusg ¥ HOHHBIA 00OMeEH

OcHOBHOe coiep:kaHNe Y1eOHOr0 MaTepuaJia:

Teopust HNEKTPONUTUYECKON auccouranuu. MoHbI. DIEKTPOIUTHI, HEIJIEKTPOJIUTHI.
Peakunu nonnoro oomena. CocraBieHre peakiiuii HOHHOTO OOMeHa yTeM COCTaB-
JICHHWS] MX MOJIHBIX M COKPAIIEHHbIX HOHHBIX ypaBHEHHI. KuCI0THO-OCHOBHBIE pe-
aKIUM.

B ToMm uunciie:

Jlexnusa Ne6

JlaGopaTopHnas paGora Ne 2. «Tunsl xumuueckux peakuuit» HMccnenoBanue TH-
OB (110 COCTaBY M KOJIMYECTBY UCXOJHBIX U 00pa3yIOMINXCS BEIIECTB) XUMUYECKUX
peakuuii. [IpoBeneHue peakiuii HOHHOTO OOMEHA, OIMpENeJICHHE CPelIbl BOTHBIX
pactBopoB. COCTaBJICHNE HOHHBIX YPABHEHU.

OK 01, K 02,
OK 04, OK 05,
OK 07
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Paznen 3 CTpoenne U CBOIiCTBA HEOPTaHMYECKHUX BelIECTB

Tema 3.1.

Knaccudukanus, HOMeHKIa-
Typa W CTPOCHHE HEOPTraHU-
YECKHUX BEIECTB

OcHOBHOE cojlep:KaHNe YUeOHOr0 MaTepuaJia:

[Ipeamer Heoprannyeckor xumuu. Kiaccudukamuss HEOPraHMYECKHX BEIICCTB.
[Ipocteie u cioxHbie BemecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BEHIECTB (OKCHIBI,
THAPOKCHJIBI, KHUCJIOTHI, COJIN ). B3aMMOCBSI3b HEOPTAHMYECKUX BEIIECCTB.
ArperatHpie COCTOSIHHSI BemlecTBa. Kpucrammyeckue u amopdHbie BemecTBa. Tu-
bl KPUCTAUTMYECKUX PEIIETOK (aTOMHas, MOJICKYJISIpHAs, WOHHAs, MeTajuinye-
CKasi). 3aBUCUMOCTh (PM3UYECKHX CBOWCTB BEIIECTBA OT THIA KPHCTAJUIMYECKOU
peleTky. 3aBUCUMOCTh XMMHUYECKON aKTUBHOCTHM BEIIECTB OT BHJA XUMHYECKOU
CBSI3U M THIA KPUCTAUTMYECKOMN pemeTku. [Ipuunnbl MHOrooOpasusi BEIIECTB.

B ToMm uncie:

Jleximsa Ne7

IIpodeccrnonaIbHO-OPHEHTHPOBAHHOE COJEPKAHME:

IIpakTnuyeckoe 3ansitue Ne 3. PemieHue nmpakTUYecKUX 3afjaHUi 1O Kiaccu(uka-
MY, HOMEHKJIATYpe ¥ XUMHUYECKUM (POpMyJiaM HEOPTraHMYECKHX BEIIECTB Pa3iIny-
HBIX KJAcCOB (Veaphvlil 2a3, YeAeKUcavlli 2a3, aMMUaK, 2aeHds u3eecmn, neaaule-
Has u3zeecmsv, MUThEBAsl COJa U JIPYrvX): Ha3bIBaTh U COCTABIATh (OPMYJIbI XUMHU-
YECKUX BEIECTB, ONPEEISITh IPUHAMIEKHOCTD K KIaccy.

OK 01, K 02,
OK 04, OK 05,
OK 07,IIK 1.3

Tema 3.2. ®usuko-
XUMHUYECKHE CBONCTBA HEOP-
TAHUYCCKUX BCIICCTB.

OcHoBHOE coaepiKkaHue yqeﬁﬂoro MaTepuaJia:

10

Mertannsl. OOmue ¢uznyeckue U XMMUYeckue cBoiicTBa MeTayioB. CrocoOsl 1mo-
JTy4YeHUs. 3HaueHue Memanios U HeMemailos 8 NPUpooe U IHCU3IHeOesmenrbHOCHU
yenosexka u op2anusmos. Kopposus memannos: euovl koppo3uu, cnocobwvl 3auyumol
memannog om kopposuu. Hemerasipl. O61mue Gpu3ndeckne 1 XUMHUUECKUE CBOHCTBA
HeMeTaiioB. Tunnunele coiictBa MetamioB [Y— YII rpynn. Knaccudpukauus u
HOMEHKJIaTypa COeIMHEHHH HemeTaioB. KpyroBopoThl OMOTeHHBIX 3JIEMEHTOB B
npupoae. XUMHUYECKUE CBOICTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHUX BEIIECTB
(OKCHAOB, TUAPOKCHIOB, KHUCIOT, CONEH M Ap.). 3aKOHOMEPHOCTH B HM3MEHEHUH
CBOMCTB MPOCTHIX BEILIECTB, BOJAOPOIHBIX COETUHEHHM, BHICIIINX OKCUI0B U T'MIPOK-
CHJIOB

OK 01, K 02,
OK 04, OK 05,
OK 07

)

B ToMm uunciie:

Jlextmsa Ne8

Jlexmusa Ne9

N

JlabGoparopuas padora Ne 3 CocTaBieHHE YpaBHEHUU XUMHUYECKUX PEAKLIHHI C
Y4aCTHUEM IPOCTBIX MU CJIOKHBIX HCOPraHMYCCKUX BCHICCTB: MCTAJUIOB U HEMCTAJI-
JIOB; OKCHUJIOB METAJJIOB, HEMETAJNIOB M aM()OTEPHBIX 3JIEMEHTOB; HEOPTraHMYECKHUX
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KHCJIOT, OCHOBaHUM M aM(OTEPHBIX I'MIPOKCUAOB; HEOPraHMUECKUX COJIeH, Xapak-
TEPU3YIOLUX UX CBOKUCTBA.

Pemenne npakTUKO-OPUEHTUPOBAHHBIX TEOPETHUYECKUX 3aJaHUM HAa CBOWMCTBA, CO-
CTaB, MOJIyueHHE M 0E30MaCHOE MCIOJIb30BAHME BAKHEUIIMX HEOPTaHUYECKUX Be-
1IECTB B ObITY M IPAKTUYECKOH IS TEIbHOCTH YEJIOBEKa.

IIpogeccnoHaIbHO-OPHEHTHPOBAHHOE CO/IEPIKAHNE:

IIpakTuyeckoe 3ansitue Ne 4. PacueTbl MO0 ypaBHEHUSIM XMMUYECKUX PEAKIUN C
MCIIOJIB30BAHUEM MacChl, 00beMa (HOpMaJlbHbIE YCIOBHUS) ra30B, KOJIUYECTBA Bellle-
CTBa

IIpakTHyeckoe 3ansaTHEe Ne S. PacueTr KOJMYECTBEHHBIX XapaKTEPUCTUK MPOLYKTa
peaKkMy COETUHEHUs, €CIM OAHO M3 BEILECTB JJAHO B M30BITKE W/WIM COAEPIKUT
npumecu. Pacuer mMaccoBoil uian 0ObEMHOM JOMM BBIXOAA NMPOAYKTA PEAKIMU CO-
€IMHEHMsI OT TEOPETUYECKH BO3MOXKHOI0. PacyeT 00beMHBIX OTHOLIEHUH Ta30B.

OK 01, K 02,
OK 04, OK 05,
OK 07,IIK 1.3

Tema 3.3. Unentuduxamms
HEOPraHUYECKUX BEIECTB.

OcHoBHOE CoJICpPKaHuE yqeﬁnoro MaTepuaJia:

JlaGopaTopHasn padora Ne 4 «neHTuduKaIys HEOPraHMYECKUX BEIIESCTBY.
Pemrenue skcnepruMeHTANBHBIX 33/1a4 M0 XMMUYECKUM CBOWCTBAM METAJIOB M He-
METaJUIOB, 110 PACTIO3HABAHUIO U MOJYYEHUIO COEIMHEHNI METAJUIOB U HEMETAJIIOB

N

JlaGopatopHas padora Ne 5. «MneHTudukanms HeOpraHMYECKNX BEIIECTBY.
Wnentudukanus HEOPraHMYECKHUX BEUIECTB C MCHOJIb30BAaHUEM HX (PU3UKO-
XMMHUYECKHUX CBOMCTB, XapaKTEPHBIX KaueCTBEHHBIX peakiuil. KauecTBeHHbIE peak-
1IMU Ha cynbdar-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOHBI aMMOHHMSI.

OK 01, K 02,
OK 04, OK 05,
OK 07

P

a

3ae1 4. CTpoeHue U CBOICTBA OPraHMYECKHX BELIECTB

Tema 4.1. Knaccuduxanus,
CTPOEHHUE U HOMEHKJIaTypa
OpPTraHUYECKUX BEIIECTB

OcHoBHOE CoICpKaHuE yqeﬁﬂoro mMartepuaJjia:

IlosiBieHHE OpraHM4ecKoil XuMuu Kak Hayku. [Ipeamer oprannyeckon xumuu. Me-
CTO U 3HAYECHHE OPTaHNYECKOW XMMHUH B CHCTEME €CTECTBEHHBIX HaYK.

XHMMHUUYECKOE CTPOEHHUE KaK MOPSJIOK COCAUHEHHUS aTOMOB B MOJIEKYJIE COTJIACHO UX
BAJIECHTHOCTU. OCHOBHBIE IIOJOKEHHSI TEOPUH XMMHYECKOTO CTPOCHMS OpraHuye-
ckux coequHeHn A.M. BytiepoBa. YTiepoHblil CKelleT OpraHuYECKO MOJIEKYJIBI.
3aBHCHMOCTb CBOWMCTB BEHIECTB OT XMMHUYECKOTO CTPOECHUS MoJieKyi. M3omepus u
nuzomepsl. [lonarue o ¢pynkunoHansHoW rpynmne. Pagukan. [IpuHuuns!l knaccudu-
Kalluy OPraHMYECKUX COeAMHEHUN. MexIyHapoaHas HOMEHKJIATypa W MPUHIAIIBI
HOMEHKJIATYpbl OpraHnyeckux coeauHeHuil. [Tonsatue 06 azoTcoaepkalmx coeau-
HEHMsIX, OMOJOTHYECKH aKTUBHBIX BellecTBaxX (yrieBoaax, sKMpax, Oeiakax u Ap.),
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUAX (MOHOMED, TOJIMMEP, CTPYKTYPHOE 3BEHO)

OK 01, K 02,
OK 04, OK 05,
OK 07

B Tom uncie:
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Jlekmusa NelO

Jlexmmsa Nell

Tema 4.2. CBoiicTBa opranu-
YECKUX COCIMHEHUI

Copep:xxkanue y4eOHOro MaTepuaJa:

12

OU3UKO-XMMHYECKHE CBOMCTBA OPraHMYECKHUX COCIMHEHUN OTAEJIBHBIX KJIACCOB
(ocobeHnHOCTH KJIacCU(pUKALKUN U HOMEHKJIATYpbl BHYTPU KJIacca; TOMOJIOTHYECKHIA
psan u obmas Gopmyna; uzoMepus; Gpusnyeckre CBOMCTBA; XMMUYECKHE CBOWCTBA;
CIOCOOBI MOJTYYCHHUS ):

- INpeAeTbHBbIE YIJIEBOJIOPOAbl (AJKaHbl U LUKIOAJIKAHbI). [ openue memana Kax
OOUH U3 OCHOBHLIX UCMOYHUKO8 menia 6 npomviuiieHHocmu u O6vimy. CBoICTBa
MPUPOAHBIX YIJIEBOJOPOA0B, HAX0XK/IEHUE B IPUPOJIE U IPUMEHEHHE aJTKAHOB;

— HEeMpeeNbHbIE YIIeBOOPO/IbI (aKEHBI, aTKUHBI U aKaJUEHbI) U apOMAaTUYECKUE
yII€BOJOPOAbL. [ openue ayemuneHa Kaxk UCMOYHUK 8bICOKOMEMNEPAmypHo2o nia-
MeHU O/ C8apKU U pe3KU

— KHCJIOPOACOACPIKAIINEe COeTMHEHHS (CITUPTHI ¥ ()eHOJIBI, KAPOOHOBBIE KUCIOTHI U
3(UpBL, ANbJIETH/IBI U KETOHBI, JKUPBI, YIIIEBOAB). [Ipakmuyeckoe npumerenue smu-
JIeHeIUKONIS, enuyepuna, genona. Ilpumenenue gpopmanvoecuda, ayemanvoeauoa,
YKCYCHOM KHCIOTBI. MblIa KaKk COJIM BBICIIUX KapOOHOBBIX KMCIOT. Morolue cBOM-
CTBa MbLjIa

— a30TcoJiepXKalle CoeMHEHHs (AaMUHBI M aMUHOKHCIIOTHI, 6enKkn). Bricokomorte-
KYJISIpPHbIE COEIMHEHUs (CUHTETUYECKHE U OMOJOTHYECKH aKTHBHBIE). Mownomep,
noaumep, cmpykmypnoe 36eno. [lonumepuszayus. I'eHeTndeckas cBsi3b MKy KJlac-
CaMM OPraHUYECKUX COCIMHEHUI

B ToMm uuncie:

Jlexknusa Nel2

Jlexmsa Nel3

Jlexnmuga Nel4

IpakTuyeckoe 3ausitue Ne 6. HomeHkaTypa OpraHM4ecKux COeIMHEHUN OT/IEb-
HBIX KJIACCOB (HACBILEHHBIE, HEHACHIIIEHHbIE U apOMaTUYeCKHe YTriIeBOIOPObI,
CHUPTHI, (HEHONBI, ambAeTUIbI, KETOHBI, KAPOOHOBBIE KUCIOTH U Jp.) CocTaBieHHe
MOJIHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (DOPMYJI OpraHMYeCKHX BELIECTB OTAEIb-
HBIX KJIACCOB, UCIOJIb3YsI X HA3BaHUs [0 CUCTEMATUYECKOW HOMEHKNaType. Pacue-
ThI TIpocTeiel GopMyIIbl OpraHUIECKON MOJIEKYJIbI, UICXO/ U3 DJIEMEHTHOTO CO-
crasa (B %).

NINININ

OK 01, K 02,
OK 04, OK 05,
OK 07
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JlabGoparopHasi padora Ne6

CBoiicTBa OPraHMYECKUX COCAUHEHUN OT/AENbHBIX KJIACCOB (TpUBHAIbHAS U MEX-
JyHapoJHasi HOMEHKJIaTypa, XMMUYECKHE CBOWCTBA, CHOCOOBI MOJY4YEeHHs): Ipe-
JeNbHBIC (AJIKaHBI U [IUKIOAJIKAHBI), HEMPEIeIbHbIC (AIKEHBI, aJIKUHbI, aJIKaIUCHbI)
Y apOMaTHYeCKHEe YIIIeBOAOPOIbl, CIUPTHI U (EHOJIbI, KAPOOHOBBIE KUCIOTHI U AU-
PBbl, QJIbAECTUBI U KETOHBI, aMUHBI 1 aMUHOKHCJIOTHI, BHICOKOMOJIEKYJISIPHBIE COETU-
HeHus. 3a/laHus Ha COCTaBJICHHE ypaBHEHUN XUMHYECKHX pEaklui ¢ y4acTHEeM Op-
raHUYECKUX BEHIECTB HA OCHOBAHUH MX COCTaBa U CTPOCHUS.

JlabopaTopnas pa6ora Ne 7 CocraBieHue CXeM peakluii (B TOM YHUCIIe MO Mpe-
JIO)KEHHBIM IIEMIOYKaM TMPEBpAIICHUI), XapaKTePU3YIOIUX XUMHUYECKHE CBOWCTBA
OpPraHMYECKUX COEAMHEHUN OTIENBbHBIX KIACCOB, CIOCOOBI MX MOMYyYEHHUS M Ha3Ba-
HHE OPTaHUYECKHX COCAMHEHUI 10 TPUBUAIBLHON U MEXKIYHAPOJAHON CHUCTEMATHYe-
CKOM HOMEHKJIaType. PenieHue npakTUKO-OpUeHTUPOBAHHBIX 33/J1aHUI Ha CBOWMCTBA
OpPraHUYECKUX COCTMHEHHUM OTICIbHBIX KJIACCOB

Tema 4.3. Wnentuduxanus
OpTraHWYECKUX BEIIECTB, HX
3HAUEHUE U NPUMEHEHHUE B
OBITOBOM M TPOU3BOJICTBEH-
HOM IEATEIHbHOCTH YeIIOBEKa

OcHOBHOeE coiepxxaHue Y4eOHOro MaTepuaJia:

HpO(l)eCCI/IOHaJ'II)HO OPUCHTHPOBAHHO€ COACPKAHUC:

buoopranunueckue coenunenus. IIpuMeHeHne um Ouosoruyeckas poJib yriIeBOOB.
OxucneHue yrieBoJoB — UCTOUHUK YHEPTHH KHUBBIX opraHuzMoB. O6nactu npume-
HeHHsl aMUHOKUCIOT. [lpeBpaienuss 6enkoB muiM B opraHusme. buonormueckue
¢byHkuu 6enkoB. buonornyeckue GpyHkuuu xupos. Ponb opraHndeckoil XMMHH B
pelieHuy mpobiieM MUIIeBON Oe30MaCHOCTH

Ponb oprannueckoil XuMuu B pelieHUU MpoOJieM 3HEepreTudeckoil 0e30MmacHoCTH, B
Pa3BUTUH MEIULUHBI, CO3JAHUHM HOBBIX MAaTE€pHAJIOB, HOBBIX MCTOYHUKOB SHEPTUU
(ampTepHATHBHBIE UCTOYHUKHU dHEpruu). OnacHOCTh BO3/EUCTBUS Ha KUBBIE Opra-
HU3MBI OPTraHUYECKHUX BEIIECTB OTIENbHBIX KJIacCOB (YIJIE€BOABI, CIIUPTHI, (HhEHOJIBI,
XJIOPOPraHUYECKHEe MPOU3BOJIHBIE, albJIETHIbI U Jp.), CMBICI TIOKa3aTes Mpeaesb-
HO JIOIYCTUMOW KOHLEHTPALUU

B ToMm uunciie:

Jlexmmga Nel5

OK 01, K 02,
OK 04, OK 05,
OK 07,IIK 1.3

Pa3gen 5. Kunernueckue

H TEPMOAMHAMUYICCKUEC 3AKOHOMEPHOCTHU NMPOTCKAHUA XUMHUYIECCKHUX peammﬁ

Tema 5.1.

CKOpOCTh XMMHUYECKHUX pPe-
akuuid. XMMUYECKOE paBHO-
BecHe

OcHOBHOE cojlep:KaHie Y4eOHOro MaTepuaJia:

CKOpOCTh peakiMy, €€ 3aBUCUMOCTh OT Pa3IMUYHBIX (PAKTOPOB: MPUPOABI pearupy-
IOIMX BELIECTB, KOHLIEHTPALMK PEarupyroIUX BEIIECTB, TEMIIEPATYPHI U IIOIAAH
PEaKIMOHHON MOBEpXHOCTH. TersoBble 3HEKThl XUMUYECKUX peakuidi. DK30- U
9HAOTEPMHUYECKUE PEAKIIUH.
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O6parumocTh peakiuii. XUMHUYECKOE PaBHOBECHUE M €r0 CMEIICHHUE O] JeHCTBUEM
pa3nuyHbIX (HaKTOPOB (KOHIIEHTPALUS PEareéHTOB WM IMPOAYKTOB PEaKIIMH, JIaBie-
HUE, TEeMIIepaTypa) I CO3/IaHUs ONITUMAIIBHBIX YCIOBUN MPOTEKAHUS XUMHUYCCKUX
npoueccoB. [Ipunnun Jle-Illarense.

B Tom uncie:

Jlexkuus Nel6

OK 01, K 02,
OK 04, OK 05,
OK 07

Pa3znea 6. PacTtBopnl

Tema 6.1.
[TonsiTvie 0 pacTBOpax

OcHOBHOe cojiepKaHue Y4eOHOI0 MaTepHaJja:

PactBopenne kak  (QU3MKO-XMMHUYECKHUI IpoLECC. PactBopsI. Crioco6s1
IIPUTOTOBJICHUS pactBopoB. PactBopuMocTs. MaccoBasi 1051 paCTBOPEHHOTO
BemiecTBa. CMBICH MTOKa3aTess MPEIeNIbHO IOMYCTUMOM KOHLEHTpAalUd M €ro uc-
MI0JIb30BAaHHE B OIICHKE 3KOJIOTHUECKOI O€30MaCHOCTH.

[IpaBuia 3K0JI0rHYECKH 11e71eCO00Pa3HOr0 NOBEJCHUS B ObITY M Ha IPOM3BOJICTBE B
LEJIAX COXPAHEHUS CBOETO 3[J0POBbs U OKPYXKAIOILEH PUPOJHON Cpeibl; OIACHOCTh
BO3/ICHCTBUS HA KMBbIE OPraHU3MbI OIIPEJICICHHBIX BEIIECTB.

N

OK 01, K 02,
OK 04, OK 05,
OK 07

B ToMm uncie:

Jlexmma Nel7

IpodeccHoHATLHO OPHEHTHPOBAHHOE CONEPKAHME!

IIpakTHyeckoe 3anaTHe Ne 7. PemeHne npakTUKO-OPUEHTHPOBAHHBIX PACUYETHBIX
3aJja4 Ha pacTBOPBI, UCIIOJIb3YeMbIe B OBITOBOW W MPOU3BOICTBEHHOMH 1€ATEIILHOCTH
4esroBeka. MaccoBas 0711 paCTBOPEHHOTO BEILIECTBA.

OK 01, K 02,
OK 04, OK 05,
OK 07,IIK 1.3

Pa3nes 7. Xumus B ObITY M I

OHU3BOJACTBEHHOM NeATEJIbLHOCTH

Tema 7.1.

Xumusi B OBITY ¥ IPOU3BO/I-
CTBEHHOMH JIeATEILHOCTH Ye-
JIOBEKA

OcHOBHOe coep:kaHNe Y1eOHOr0 MaTepuaJa:

IMonck w aHanmu3 WHPOpPMAIMHM MO TeMaM: «XHUMHUS M TMPOOJIEMBI DKOJIOTHHY,
«OnacHOCTh BO3JECHUCTBUSA Ha >KMBBIE OPraHU3Mbl OINpPENENECHHBIX BemecTB». Ho-
BEHIINE NOCTH)KEHUS XMMUYECKON HAYKU M XUMUYECKOW TEXHOJIOTUU. Pob Xxumuu
B 00€CTIeYeHNH DKOJIOTUIECKON, YHEPTeTHUECKOM 1 MUIEBOI 06€30MacHOCTH, Pa3BU-
THU MEJUITUHBI U NPOU3B0OCMBEHHOU OesiMebHOCHIU.
[IpencraBieHre yCTHBIX COOOIICHHI ¢ TPE3CHTAIUEH.

B ToMm uncie:

Jleknusa Nel8

Jlexuus Nel9

IIpodeccnoHabHO OPUEHTHPOBAHHOE COJlePKAHME!

IIpakTnyeckue 3anaTus Ne 8
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[Touck u aHamu3 HHGOPMAIIMK O MPUMEHESHHUH XUMHUYSCKUX BEIICCTB U TEXHOJIOTHMA
c yderoM Oynaymiei mpodeCCHOHATBLHOW IESATEILHOCTH O TEMaM: BaKHEHUIIHE
CTPOMUTEIIbHBIC MaTepHaIbl, KOHCTPYKIIMOHHBIC MaTepHallbl, KPaCKH, CTEKIIO, Kepa-
MUK, MaTepPHAIbl IS DJICKTPOHUKYU, HAHOMATEpUasbl, TEKCTUIbHBIC BOJIOKHA, UC-
TOYHUKH SHEPTUH, OPraHUYECKHEe U MUHEpaJIbHBIC YIO0OPCHMS, JEKAPCTBCHHBIC Be-
IIECTBA, OBITOBAS XUMUSL.

[IpencraBieHue pe3ysIbTaTOB B (pOpMEe MHUHH-IOKIIAJIA C MPe3eHTaIllueH

IIpakTnueckue 3ansaTus Ne 9

[Touck u ananu3 uHGOPMALIMK O MPUMEHEHUH XUMUYECKUX BEIIECTB M TEXHOJIOTHMA
c yderoM Oynymeld TpoeCCHOHATBHOW ACSITENLHOCTH 10 TeMaM: Ba)KHEUIIIHE
CTPOUTEIIbHBIE MaTE€pHabl, KOHCTPYKIIMOHHBbIE MaTepHUaJIbl, KPACKH, CTEKJIO, Kepa-
MUK, MaTepHalbl sl JJIEKTPOHUKH, HAHOMAaTepUaibl, TEKCTUIbHbIE BOJIOKHA, UC-
TOYHUKH SHEPTUU, OPraHUYECKHEe U MUHEpaJIbHbIe yI0OpEHUs, JIEKapCTBEHHBIC Be-
IIECTBA, OBITOBAST XUMHSI.

[IpencraBienue pe3ynbpTaToB B popMe MUHH-IOKIA/IA C MPE3eHTauei

OK 01, K 02,
OK 04, OK 05,
OK 07,IIK 1.3

IIpome:kyTouyHas arrecranus B popme 1uppepeHIHPOBAHHOIO 324€Ta
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3. YCJIOBUS PEAJIM3AILINU TIPOTPAMMBI OBIIIEOBPA3OBATEJBLHOM JUCIIHU-
IIJIMHbI

3.1. MarepuajbHo-TeXHHYeCKOe o0ecriedeHne peajn3anuu padoyeii nporpaMmel
Jiia peanuzanuu o0pa3oBaTeIbHOrO Mpolecca (BceX BHUIOB Y4eOHOH NESATENbHOCTH) IO

JMCIUILIMHE UCIIOJIb3YIOTCS CIICAYIOIIUE CIICIIMaIbHbIC TOMEIICHHS, OCHAIICHHBIC B COOTBETCTBUH
¢ [Ipunoxenuem 8 OII CIIO:
- Kabuner 001mieo0pa3oBaTeIbHBIX IACIUTLINH.

3.2. UndopMmanmoHHoe odecniedeHne peajn3anun padoydeii nporpaMmsl

Jlnst peanuzarnuu mporpamMmbl 0011e00pa3oBaTeIbHONW JTUCHUTLIMHBI OMOINOTEYHBIA (POHT
UMeEET IIeYaTHbIE, JIEKTPOHHBIC 00pa30BaTeIbHbIC U HHPOPMALMOHHBIE PECYPCHI.

3.2.1. OcHOBHBbIE HCTOYHUKH

1. Xumus. 11 knacc: 6a30BbIi YpOBEHbB : yU€OHMK Ul 00pa3oBaTEIbHBIX OpraHu3alnui
/ 0. C. I'abpuensn, U. I'. Octpoymos, C. A. Cnaakos. - 4-e uza., crep. - Mocksa: [Ipocsemienue,
2022. - 128 c.: uB. wi. - [Ipeam. ykas.: ¢. 125. - ISBN 978-5-09-088247-7: 550.00 p. - Tekcr: HEemno-
cpeactBennsiii.(ara oopamenus - 01.04.2024).

2. Xwumwus: 10-# kmacce: yrimyOn€HHbIid ypoBeHs : yueOHuk / B. B. Epemun, H. E. Ky3b-
meHko, B. U. Tepenun [u ap.] ; nox penakuueit B. B. Jlyauna. — 10-e u3z., crep. — Mocksa :
[Tpocsemenne, 2023. — 446 c. — ISBN 978-5-09-107226-6. — TexcT : 31ekTpoHHBbIH // JlaHb :
3MeKTpoHHO-0nbmmoreynast cucrema. — URL: https://e.lanbook.com/book/334892 (nmata oOparie-
Hus: 27.01.2025).

3. Xumus : 11-# knacc : yrinyOnénnbiii ypoenb : yuebnuk / B. B. Epemun, H. E.
Kyssmenko, A. A. [Ipo3nos, B. B. Jlynun. — 10-e uzn., crep. — Mocksa : [Ipocsemenue, 2023. —
478 c. — ISBN 978-5-09-107469-7. — TekcT : 37eKTpOHHBIH // JIaHb : 371€KTPOHHO-OMOIMOTEUHAs
cucrtema. — URL: https://e.lanbook.com/book/360821 (mata o6pamenus: 27.01.2025).

3.2.2. JlonoJIHUTEJIbHbIE HCTOYHHUKH

1. INabpuensn, O. C. Xumus: 10-i kinacc: 6a30Bblii ypoBeHs : yueOHuk / O. C. I'abpue-
nsH, U T Octpoymos, C. A. CnankoB. — 6-e usn., crep. — Mocksa : [Ipocsemenne, 2024, — 128
c. — ISBN 978-5-09-112176-6. — TekcT : anekTpoHHbIH // JlaHb : 371eKTpOHHO-OMOINOTE Has CH-
crema. — URL: https://e.lanbook.com/book/408671 (nata oOpamenus: 27.01.2025).

2. INabpuensn, O. C. Xumus: 11-i kiacc: 6a30Bblii ypoBeHs : yueOHuk / O. C. I'abpue-
nsH, U T'. Octpoymos, C. A. CnankoB. — 6-e usn., crep. — Mocksa : [Ipocsemenne, 2024, — 127
c. — ISBN 978 5 09 112177-3. — Texkcr : 21nekTpoHHbIH // JIaHb : 371€KTPOHHO-OMOIMOTEUHAs CH-
crema. — URL: https://e.lanbook.com/book/408668 (nata oopamenwus: 27.01.2025).

3. Xumus: yaeouuk juis CIIO. Y. 1. Obmas u Heopranuueckas xumus / E. . Tynu-

KHH. - 2-¢ W3]1., ucrp. u jom. - Mockga: FOpaiir, 2023. - 385 c. - (IlpodeccuonansHoe oOpa3oBa-
uue). - ObC "Opaiit". - ISBN 978-5-534-02748-8: 769.00 p. - TekcT: HemOCpeACTBEHHBIN (nara
obpatenus - 01.04.2024).

4. http://www.fcior.edu.ru (denepanbHblif HIEHTP HHPOPMAMOHHO-00Pa30BaTEIbHBIX
pecypcoB).([lata obpammenust - 01.04.2024).

5. http://www.window.edu.ru (ExuHoe OKkHO AocTyma K 0Opa30BaTENbHBIM peCcyp-
cam).(/lata obpammenust - 01.04.2024).

6. http://www.st-books.ru  (JIyurmass yueOnass nuteparypa).(lara oOpaiueHust -
01.04.2024).

7. http://www.school.edu.ru  (Poccuiickuii 00pa3oBaTenbHbIA mopTanr.  JlOCTYIHOCTD,
KauecTBo, a¢dekTuBHOCTS).([ara obparieHus - 01.04.2024).
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMSI OBIIIEOBPA3OBATEJILHOMN JUCIATLIMHBI
KoHTponb 1 olleHKa pacKphIBalOTCS Yepe3 AUCHUIUIMHAPHBIE PE3YNIbTaThl, YCBOCHHBIC 3HAHUS M MPUOOPETEHHBIE 00YJAIOIMMHCS YMEHHs, HalpaBiIeH-
HbIE Ha (hopMupoBaHKE OOIIMX U MPOPECCHOHATBHBIX KOMIIETECHIIHI

Pesynbprarsl 00y4enus

Tloka3zarenu onleHKH

Tur OLeHOYHBIX MEPOIIPUITUI

- 3HaTh OCHOBOIIOJIATAIOLIME MOHATHUA (XUMHYECKUH 3Je-
MEHT, aTOM, U30TOIl, JIEKTPOHHass 000J0UYKa aToma, s-, -,
d-37eKTpOHHbBIC OPOUTAII ATOMOB, MOJICKYJIa, BaJICHTHOCTb,
NIEKTPOOTPHULIATEIBHOCTD, XUMUUECKAsl CBSA3b, CTPYKTYPHAsl
¢dopmyna (pa3BepHyTass U COKpAIICHHAs), MOJb, MOJSpPHAs
Macca, MOJISIpHBI 00BEM, 3JIEKTPOOTPULATEIbHOCTD, CTE-
[I€Hb OKHUCJIEHUS, XUMUYECKas CBA3b (KOBaJIEHTHAs!, HIOHHA,
METaJUINYecKas, BOJOPOJHAs), KPUCTAIJIMUECKas pelieTKa,
THUINBI XUMHUYECKHUX PEAKLMM, pacTBOP, JIEKTPOJIUTHI, He-
ANIEKTPOJIUTHI, JIEKTPOJUTHYECKAs JUCCOLMALNS, OKHUCIIHN-
T€b, BOCCTAHOBMUTENIb, CKOPOCTb XWMHYECKOM pEAKIHUH,
XMMHUYECKOE paBHOBECHE, YIIIEPOAHBIM cKeneT, (pyHKIHO-
HaJpHas Tpymna, paauKkasi, U30MepHus, U30Mepbl, TOMOJIOTH-
YECKUM P, TOMOJIOTH, YIJI€BOAOPOIbI, KUCIOPOA U a30T-
coJiepKalllfe COCIUHEHHUs, MOHOMED, MOJUMEpP, CTPYKTYp-
HO€ 3B€HO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHNS);

- 3HaTh TEOPUU U 3aKOHBI (TEOPHsI CTPOEHUS OPraHUYECKUX
BeniectB A.M. byrtnepoa, Teopus 3IEKTPOIUTHYECKON
auccounanuu, nepuoandeckuit 3akon J[.M. Menneneesa,
3aKOH COXPAaHEHHsI MacChl BEILECTB, 3aKOH COXpPAHEHUs U
MIPEBPALICHHS SHEPTUN IPU XUMHUECKUX PEaKInsX),

- 3HaTbh 3aKOHOMEPHOCTH, CHMBOJIMYECKHUM S3BIK XUMHH,
MHUPOBO33PEHUYECKHUE 3HAHUsA, JICKALIUE B OCHOBE IIOHUMa-
HUS TPUYUHHOCTH M CUCTEMHOCTH XUMHUYECKHX SIBICHUH,
(aKTOJIOrMUECKUE CBEJICHUS O CBOMCTBAX, COCTaBe, MOJY-
YeHUH U 0e30IIaCHOM HCIOJIb30BAHMU BaKHEHIIUX Heopra-
HUYECKHUX M OPraHMYeCKHUX BEUIECTB B OBITY M NpakTHye-

- 3HaeT OCHOBOIIOJIAralOIIME MOHATHUS (XMMHYECKHH 3i1e-
MEHT, aTOM, U30TOII, 3JIEKTPOHHAs1 000JI0UKa aToma, s-, p-,
d-3neKTpOHHBIE OpOWTAIM aTOMOB, MOJIEKYJa, BaJICHT-
HOCTb, 9JIEKTPOOTPHULIATEIBHOCTh, XHMHYECKasl CBS3b,
CTpyKTypHasi ¢opmyna (pa3BepHyTas W COKpaIICHHas),
MOJIb, MOJISIpHAsl Macca, MOJISIPHBIA 00BEM, JIEKTPOOTPH-
LATEJIbHOCTh, CTENIEHb OKUCIICHUSI, XUMUYECKasi CBA3b (KO-
BaJICHTHAs, MOHHAs, METAJUINYECKas, BOJOPOJHAs), KpH-
CTAJUIMYECKasl PELIEeTKA, TUIIbl XMMMUYECKUX peaKkuil, pac-
TBOP, IEKTPOJIUTHI, HEAIEKTPOJIUTHI, dJIEKTPOIUTHUECKAS
JUCCOIMANMs, OKHCIHUTEIb, BOCCTAHOBUTEINb, CKOPOCTH
XUMHMYECKON pEaKUuu, XMUMHUYECKOE PaBHOBECHE, YIJIe-
POIIHBIN cKeneT, pyHKIHOHAIbHAS IPyMIa, pajuKal, U30-
MepHsl, ©30MEPbl, TOMOJIOTMYECKUM psAll, TOMOJIOTH, yTJe-
BOJOPOABI, KHUCIOPOA M Aa30TCOJEPKAILUE COCIUHEHUS,
MOHOMED, MOJIUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKY-
JISIpHBIE COEMHEHMS);

- 3HaeT TEOPUHM M 3aKOHbBI (TEOpUS CTPOCHHUS OpraHHUYe-
ckux BemectB A.M. bytinepoBa, TeopHs dIEKTPOIIMTHYE-
CKOW Juccoumanuu, nepuoandeckuit 3akon [[.M. Menne-
JIeeBa, 3aKOH COXPAHEHHs MacChl BEIIECTB, 3aKOH COXpa-
HEHUS U IIPEBPALIEHUS YHEPTUH NP XUMUUECKUX PEaKIIH-
AX),

- 3HaeT 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN S3BIK XUMHU,
MHPOBO33PEHUYECKNE 3HAHMS, JIEKAIINE B OCHOBE [TOHUMa-
HUS MPUYMHHOCTU U CUCTEMHOCTH XMMMUYECKUX SIBJICHUH,
(aKTOJIOTMUECKUE CBEJCHHS O CBOICTBAxX, COCTaBe, MOJIY-

Paznen 1. Tema 1.1
[IpakTuueckoe 3anstue Ne 1
Tema 1.2

VYerHbii onpoc no teme 1.2.
[IpakTuueckoe 3ansitue Ne 2
Pa3znen 2. Tema 2.1.
[TpakTnueckoe 3ansarue Ne 3
Tema 2.2.

YcTHbIl onpoc 1o Teme 2.2.
[IpakTuueckoe 3austue Ne 4
Pa3znen 3. Tema 3.1.
ITpakTnueckoe 3ansatue Ne 5
Tema 3.2.

ITpakTndeckoe 3ansaTue Ne 6
IIpaxTnueckoe 3ansatue Ne 7
IIpakTnueckoe 3anarue Ne 8
Paznen 4. Tema 4.1.
VYerHbii onpoc no Teme 4.1.
Tewma 4.2.

ITpakTnueckoe 3anstue Ne 9

[TpakTnueckoe 3anstue Nel
[TpakTuyeckoe 3anstue Ne 2
Paznen 5. Tema 5.1.
[TpakTyeckoe 3ansTue Ne 3
Pa3znen 6. Tema 6.1.
[TpakTrueckoe 3anstue Ne 4
Pasnen 7. Tema 7.1.
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CKOM JIeSITeIbHOCTH YEJIOBEKA;
OK 01, K 02, OK 04, OK 05, OK 07, IIK 1.3

YeHHU KU 0€30IIaCHOM HCIOJIL30BAHHU BaKHEHIIIHX HCOP-
TaHUYCCKUX U OPraHUYCCKUX BCILICCTB B 6LITy " IIpaKTu-
JecKou JCATCIIBHOCTH YCJIOBCKA,

[IpakTrueckoe 3anstue Ne 5
[TpakTaeckoe 3austue Ne 6

- YMETb PacKpbIBaTh CMBICI Iepuoanyeckoro 3akona JI.M.
MeHieneeBa M JI€MOHCTPUPOBATh €ro CHUCTEMATU3UPYIO-
IYI0, OOBSCHUTEIBHYIO ¥ IPOTHOCTHYECKYIO (DYHKIIUH;

OK 01, K 02, OK 04, OK 05, OK 07, I[IK 1.3

- YMEET pacKpbIBaTb CMBICI IIEPUOANYECKOrO 3akoHa J[. 1.
MeHieneeBa U JI€MOHCTPUPOBATh €r0 CUCTEMATH3UPYIO-
L1YI0, 0OBSCHUTEIBHYIO U IPOTHOCTUUYECKYIO (DYHKIIUH;

Tema 1.2
Ycerablii onpoc 1o teme 1.2.
[IpakTuueckoe 3ansitue Ne 2

- YMETh OMNPEAEIATh BAIICHTHOCTh W CTENEHb OKHCIICHHS
XUMHUYECKUX 3JIEMEHTOB B COCIMHEHUSIX Pa3IMYHOTO COCTa-
Ba, BUJ XUMUYECKON CBSI3U (KOBaJCHTHAsi, MOHHAs, METaJ-
JUYecKasi, BOJAOPOHAs) B COCTUHEHUSIX, THUI KPUCTAILITNYE-
CKOM pEIIeTKH KOHKPETHOr'O BEIECTBa (aTOMHAs, MOJICKY-
JsipHAsi, MOHHAs, METaJUIMYeCcKas), XapakTep Cpelabl B BOJ-
HBIX PaCTBOpPax HEOPraHMYECKUX COCIUHECHUMN;

OK 01, K 02, OK 04,0K 05, OK 07, IIK 1.3

- YMEET ONpEeAeiATh BAJECHTHOCTh U CTEIECHb OKHUCIICHUS
XAMUYECKHUX 3JIEMEHTOB B COEIUHEHHSX Pa3IUYHOIO CO-
CTaBa, BUJ XUMHUYECKOU CBS3U (KOBAJICHTHAsI, MOHHAs, Me-
TaJUTMYecKasi, BOJIOPOIHAS) B COCIMHCHHIX, TUIT KPUCTAII-
JUYECKON pEIIeTKH KOHKPETHOTO BeIlecTBa (aToMHasd,
MOJIEKYJIsIpHAsl, MOHHAS, METAJNTNYECKas), XapakTep Cpelbl
B BOJIHBIX PACTBOpPAaX HEOPTaHUYECKUX COCIMHEHU;

Paznen 1. Tema 1.1
[IpakTuueckoe 3anstue Ne 1
Tema 1.2

[IpakTuueckoe 3austue Ne 2
Pa3znen 2. Tema 2.1.
[IpakTuueckoe 3ansitue Ne 3
Tema 2.2.

[IpakTuueckoe 3austue Ne 4
JlabopaTtopnoe 3ansitue No 1

- YMeTh KJacCu(UIMPOBATh XUMHUECKUE PEAKLUUH MO pas-
JUYHBIM TPU3HAKaM (YUCIIy M COCTaBy pEarupyronmx Be-
IIECTB, TEIUIOBOMY 3((eKTy peakiuu, U3MEHEHUIO CTere-
HEl OKHCIIEHUS 3JIEMEHTOB, OOpPAaTHMOCTH pEaklUH, yya-
CTHIO KaTajau3aropa);

OK 01, K 02, OK 04,0K 05, OK 07, IIK 1.3

- yMeeT KJIacCu(UIMPOBATh XUMUYECKHE PEAKIINH TI0 pa3-
JUYHBIM TpU3HAKaM (YUCITY U COCTaBY pearupyrolinx Be-
IIECTB, TETIOBOMY 3(PPeKTy peakiuu, U3BMEHEHHUIO CTere-
HEW OKUCIIEHHUs AJIEMEHTOB, OOPAaTUMOCTU PEaKIIMH, y4a-
CTHUIO KaTaJnu3aTopa);

Paznen 2. Tema 2.1.
[TpakTnueckoe 3ansTue Ne 3
Pasnen 5. Tema 5.1.
IIpaxkTnueckoe 3ansatue Ne 7
[IpakTHKO- OpUEHTUPOBAHHBIE

paCUCTHBIC 3adaHWsA Ha JUC-
MEPCHBIC CUCTEMBbI, HCIIOJIbB3Yy-
eMbIe B OBITOBOM U IMPOU3BOA-
CTBEHHOM JeSITEIIbHOCTH Yello-
BCKa

- YMETb COCTABJIATh YPABHEHUS PEAKIUI PA3JINYHBIX TUIIOB,
MIOJIHbIE U COKpAILEHHbIE YPaBHEHUS peaKlMii HOHHOTO 00-
MEHA, YYUTBIBasl YCIIOBHUS, IIPU KOTOPBIX 3TH PEAKIUU UIYT

- YMECT COCTAaBJIATH YpPaBHCHUSA peaxunﬁ Pa3JIMYHBIX THU-
II0OB, ITOJIHBIC U COKPAIICHHBIC YPABHCHHA peaKHI/Iﬁ HOHHO-
To O6MeHa, YUUTBIBasA YCJIOBHsA, IIPHU KOTOPBIX 3THU PCaAK-

Paznen 2. Tema 2.1.
[IpaxTnueckoe 3ansTue Ne 3
Tema 2.2.

JIO KOHIIA; MU UAYT 0 KOHIIA; [TpakTraeckoe 3ausTue Ne 4
OK 01, K 02, OK 04,0K 05, OK 07, IIK 1.3 Jlaboparopnoe 3anstue No 1
- yMeThb  PAacKphIBaTh  CYIIHOCTh  OKHCIUTEIBHO- | - yMEeT pPacCKphIBaTh  CYINIHOCTh  OKHCIUTENbHO- | Pasmen 2. Tema 2.1.
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BOCCTAHOBUTENbHBIX PEAKUUNA MOCPEACTBOM COCTaBICHHS
3JIEKTPOHHOTO OajaHca 3TUX PEAKIIHA;
OK 01, K 02, OK 04,0K 05, OK 07, TIK 1.3

BOCCTAaHOBUTEJIbHBIX PEAKIUI MMOCPEICTBOM COCTABIICHUS
AIEKTPOHHOTO OallaHca 3TUX PeaKIIUid;

[IpakTnueckoe 3ausitue Ne 3
Tect «CtpoeHue aToMOB XH-
MUYECKHX 3JIEMEHTOB U IpHU-
poaa XMMHAYECKOMN CBSI3H.

- YyMETh OOBSACHATh 3aBUCUMOCTh CKOPOCTH XHMHYECKOU
pEeaKuu OT Pa3IUYHBIX (DAKTOPOB; XapaKTep CMEUICHUS
XMMHYECKOTO PABHOBECHS B 3aBUCHMOCTH OT BHEIIHETO
BozaeictBus (mpunnun Jle [larense);

OK 01,K 02, OK 04, OK 07, IIK 1.3

- yMeeT OOBSACHATH 3aBUCHUMOCTh CKOPOCTH XHUMHUYECKOMN
peaKuu OT pa3iHyYHBIX (DAKTOPOB; XapakTep CMEIICHUS
XUMHYECKOTO PaBHOBECHUS B 3aBUCHUMOCTU OT BHEIIHErO
BozaeictBus (mpunnun Jle [larense);

Pa3znen 5. Tema 5.1.
IIpakTnueckoe 3ansatue Ne 13
3amaud Ha COCTaBJIEHHE XH-
MHUYECKUX (HOpMyn JByXaToM-
HBIX COEIMHEHUH (OKCHUJIOB,
Cynb(pHIOB, THIPHUJIOB U T.I1.).

- YMETb NPOBOJUTH PEAKIHUH, IOATBEPXKAAIOIIME Kade-
CTBEHHBI COCTaB pPa3JMYHBIX HEOPraHUYECKUX BEILECTB,
pacrno3HaBaTh OINBITHBIM IIYTEM HOHBI, IPUCYTCTBYIOLINE B
BOJIHBIX PACTBOPAX HEOPTraHUYECKUX BELIECTB;

OK 01, K 02, OK 04,0K 05, OK 07, 11K 1.3

- YMCCT MNPOBOAUTH pE€aKIHH, IMOATBCPKAAOIINEC Kaydc-
CTBCHHBIM COCTaB PAa3IMYHBIX HCOPraHNMYCCKUX BCHICCTB,
pacnio3HaBaTh ONBITHBIM ITYTEM MOHBI, IPUCYTCTBYIOIIHUC B
BOAHBIX PaCTBOpAaX HCOPraHUYCCKHUX BCHICCTB,

Pa3nen 3. Tema 3.3.
Jlaboparoproe 3ansTue No 2
JlaGopaTtopHoe 3ansTue Ne 3

- YMCTh YCTAHABJIMBATHL MPHUHAIJIC)KHOCTHE HCOPIraHNMYCCKUX
BEIIECTB M0 WX COCTaBY K OMpENEICHHOMY KJacCy/Tpymime
COGZ[I/IHGHI/Iﬁ (HpOCTI)Ie BEUICCTBA - MCTAJIJIbl U HEMCTAJIJIbI,
OKCHJIbI, OCHOBAHMsI, KHUCIOTHI, aM(QOTEpHbIE THIPOKCHIBI,
COJIN);

OK 01,K 02, OK 04, OK 07, I1IK 1.3

- yMEeT YyCTaHABJIMBATh MPUHAJJIC)KHOCTh HEOpraHU4Ye-
CKHMX BEIIECTB IO UX COCTaBYy K OIpPEAEICHHOMY KJac-
cy/rpymnme coeMHeHUH (IIPOCThIE BEIIECTBA - METAJUIbI U
HEMETAlJIbl, OKCHJIbI, OCHOBAaHUS, KUCIOTHI, aM(pOTepHbIC
TUAPOKCHJIBI, COJIH);

Paznen 3. Tema 3.1.
[IpakTuueckoe 3anstue Ne 5
Tect «Metammuueckue /
HemeTannmueckue CBOMCTRA,
DNeKTpOOTPULIATETLHOCT |
CPOJCTBO K JJIEKTPOHY XUMH-
YECKHX DJIEMECHTOB B

HCTEME XMMHUUYECKHX COOTBET-
CTBUE€ C UX DJIEKTPOHHBIM
CTPOEHUEM U TMOJIO0KEHUEM B
MEPUOJINYECKON CUCTEME XU-
muueckux diaemento J.H.
Menneneesay.

- YMCTh XapaKTCPHU30BaATb (OHI/ICLIBE[TB) O6U_[I/Ie XHUMHUYCCKUC
CBOICTBa HCOPraHNM4YCCKUX BCIICCTB PA3JITUYHBIX KJIaCCOB,
MOATBCPIKAATH CYIICCTBOBAHUC TeHETHYECKOM CBS3U MCKIAY
HCOPraHN4YCCKUMHU BCIICCTBAMHU C IMOMOIIBIO ypaBHeHI/Iﬁ
COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKuHﬁ;

- YMECT XapaKTCpU30BaATb (OHI/ICBIBaTB) O6H_II/IC XUMHUYC-
CKHE CBOMCTBa HCOPTaHNYCCKUX BCHICCTB PA3JIMYHBIX
KJIaCCOB, IOATBCPKAATHL CYHICCTBOBAHHUC TeHEeTHYSCKOMN
CBsA3H MCKAY HCOPraHMYCCKUMU BEIICCTBAMU C ITOMOIIBIO

Pa3nen 3. Tema 3.2.
[IpaxTnueckoe 3ansatue Ne 6
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OK 01, K 02, OK 04,0K 05, OK 07, IIK 1.3

YPaBHEHUH COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIUM;

- YMETb HCIOJIb30BaTh XUMHYECKYIO CHUMBOJIUKY AJIs CO-
CTaBJICHUs (OPMYJT BEIIECTB U YPABHECHUIN XUMHUYECKUX Pe-
aknuii, cucremarudyeckyro HomeHknatypy (IUPAC) u Tpu-
BHAJIbHBIC HA3BAHMS OT/ACJBbHBIX HEOPTraHWUYECKUX BEIIECTB
(yrapHslif ra3, yriaekuciblid Ta3, aMMUakK, TraiieHasi u3BecTb,
HeralieHasi U3BeCTbh, IMThEBAsl COJIa, TUPUT U JAPYTUE);

OK 01, K 02, OK 04, OK 07, I1K 1.3

- YMEET HCIOJIb30BaTh XMMHUYECKYI0 CHUMBOJUKY ISl CO-
CTaBJieHUs (OPMYJI BEHICCTB U YPaBHEHUH XUMHYECKHX
peaknuii, cucremarnueckyro HomeHknatypy (IUPAC) nu
TPUBUAJILHBIC HA3BaHUS OTJEIbHBIX HEOPTaHUYECKUX Be-
1iecTB (yrapHsblid ras, yrieKuciblid ra3, aMMHUak, ramieHas
W3BECTh, HETAIlleHasi W3BECTh, MUTHhEBasi COjAa, MUPUT U

JpyTHE);

Pazgen 1. Tema 1.1
[IpakTuueckoe 3ansitue Ne 1
Paznen 3. Tema 3.1.
IIpaxTrueckoe 3anstue Ne 5

- YMETh MPOBOJUTH BBIYUCIIEHUS C WCIOJIb30BAHUEM IOHS-
THs ""MaccoBas J0JIs BELIECTBA B pacTBope', 00bEMHBIX OT-
HOIIICHUI Ta30B MPU XUMHUYECKUX PEAKIIUSAX, MACChl Belle-
cTBa WM 00beMa ra3oB MO M3BECTHOMY KOJIMYECTBY Belle-
CTBa, Macce WIH 00bEMY OJHOTO U3 YYACTBYIOIIHMX B Peak-
UM BEIIECTB, TEIUIOBOTO 3 deKTa peakiuu Ha OCHOBE 3a-
KOHOB COXPAaHEHHUSI MAacChl BEHIECTB, MPEBPAIICHUS U CO-
XPaHEHUS SPHEPTUU;

OK 01, K 02, OK 04,0K 05, OK 07,IIK 1.3

- YMeeT IPOBOJAUTDH BHIYHCICHUS C UCIIOIb30BAHUEM MOHSI-
T '"'MaccoBas JIOJIsI BelIecTBa B pacTBope’, 0ObEMHBIX
OTHOIIEHUHN Ta30B MPU XUMUYECKUX PEAKIUAX, MACCHI Be-
mecTBa MM 00beMa Ta30B [0 HM3BECTHOMY KOJIUYECTBY
BEILIECTBA, MACCe WM 00BbEMY OJIHOTO U3 Y4aCTBYIOIIHMX B
pEeaKIMK BEIIEeCTB, TEIIOBOro A((eKTa peakuu Ha OCHO-
B€ 3aKOHOB COXPaHEHUsSI MACChl BEIIECTB, MPEBPAILCHUS U
COXpaHEHUs SHEPIUH;

Paszngen 1. Tema 1.1
[IpakTuueckoe 3anstue Ne 1
Pazgen 3. Tema 3.2.
[IpakTuueckoe 3austue Ne 7
[IpakTuueckoe 3ansarue Ne 8
[IpakTUKO- OPUEHTUPOBAHHBIE
TEOpPETHUECKUE 3aJaHus Ha
XapaKTEePU3aALUI0 XUMUYECKUX
3JIEMEHTOB: «MeTamn4yeckue
HEMETaJUIMYECKUE CBOMCTBA,
ANEKTPOOTPHUIATEIBHOCTE |
CPOJCTBO K JJIEKTPOHY XUMH-
YECKUX DJIEMEHTOB B COOTBET-
CTBUE€ C HUX DIEKTPOHHBIM
CTPOEHUEM U TOJI0KEHHUEM B
MEPUOIUYECKON CHUCTEME XU-
Mudeckux ajementoB J[.W.
MenneneeBa»

- YMCTb NPOBOAWTH BBIYHUCICHHUA IO XUMUUYCCKHM YpaBHC-
HUSAM (Macchl, 00beMa, KOJIMYECTBA HCXOIHOTO BEIIECTBA
WM TIPOJyKTa peaklyu MO U3BECTHBIM Macce, 00beMy, KO-
JUYECTBY OJHOTO M3 MCXOJHBIX BELIECTB WM IPOAYKTOB
peaxiun);

OK 01,K 02, 0K 04, OK 07, TIK 1.3

- yM€EeT MPOBOJUTH BBIYMCIIECHUS 110 XUMUYECKUM ypaBHeE-
HUSAM (Macchl, 00beMa, KOJIMYECTBAa UCXOJHOTO BEIIECTBA
WIK TPOJYKTa peakluu MO H3BECTHBIM Macce, 00BbeMY,
KOJIMYECTBY OJHOTO M3 MCXOIHBIX BEUIECTB WM IPOAYK-
TOB PEaKLIUHN);

Pa3znen 1. Tema 1.1
ITpakTnueckoe 3ansatue Ne |
Pasznen 3. Tema 3.2.
ITpakTuueckoe 3ansarue Ne 7
[IpaxkTnueckoe 3anstue Ne 8
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- YMETh XapaKTepHU30BaTh XUMHUECKHE IPOLIECCHI, JISKAIINE
B OCHOBE MPOMBIIIICHHOTO IOJIYYEHHs] CEPHOM KHUCIOTHI,
aMMHaKa, a Takke CPOPMUPOBAHHOCTH HPEACTABICHUI 00
O0IIMX HAayYHBIX NMPHUHLIUIAX U HKOJOTHUECKUX MpobdiIemMax
XMMHYECKOTO IPOU3BOJICTBA;

OK 01, K 02, OK 04,0K 05, OK 07, TIK 1.3

- YMECT XapaKTCpU30BaTh XUMHUUYCCKHUE ITPOLCCCHI, JICKa-
e B OCHOBC IPOMBIIIJIICHHOI'O ITOJIYYCHHA CepHOfI KHC-
JIOTBI, aMMHMaAKa, a TaK¥XC C(l)OpMI/IpOBaHHOCTB npeacTaB-
JICHHUH 00 O6IJ_[I/IX HAaYYHBIX MPUHOUIIAX U SKOJIOTMYCCKHX
Hp06neMax XUMHUYCCKOI'0 IMMPpOMU3BOJACTBA,

Pasznen 7. Tema 7.1.
[IpakTuueckoe 3ansitue Ne 2

- YMETb NPUMEHSATh MOJ0XKEHUS TEOPUU CTPOEHUs OpIraHu-
yeckux BeuiectB A.M. bytnepoBa a1 00bsICHEHUS 3aBUCH-
MOCTH CBOMCTB BELIECTB OT UX COCTaBa M CTPOCHUS; 3aKOH
COXPAaHEHHUs MacChl BELIECTB;

OK 01,K 02, OK 04, OK 07, TIK 1.3

- YMeeT NPUMEHAThH IOJIOKEHUS TEOPUU CTPOEHHUS Opra-
HU4eckuX BemectB A.M. BytinepoBa as oObscHEeHHs 3a-
BUCHMOCTH CBOWCTB BEILLECTB OT UX COCTaBa U CTPOEHUS;
3aKOH COXPaHEHMsI MACChI BELLIECTB;

Pa3znen 4. Tema 4.1.
YcTHbll onpoc 1o Teme 4.1.
Tema 4.2.

[IpakTnueckoe 3ansTue Ne3

- YMEThb HCIOJb30BaTh XUMHUYECKYI) CHUMBOJIMKY IJIsl CO-
CTaBJICHUSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOM,
COKpalleHHON) (hopMyll OpraHU4YecKUX BEIIEeCTB U ypaBHe-
HUM XUMUYECKUX PEAKIUi, U3rOTaBJIMBaTh MOJEINA MOJIE-
KYJl OPraHUYECKUX BELIECTB ISl WILTIOCTPALUU UX XUMUYE-
CKOT'0 ¥ TPOCTPAHCTBEHHOTO CTPOCHUS,

OK 01, K 02, OK 04,0K 05, OK 07, IIK 1.3

- YMEEeT HUCIOJIb30BaTh XUMHUYECKYI0 CHMBOJUKY AJI CO-
CTaBJICHUSI MOJICKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM,
COKpalIeHHON) (OpMyll OpraHUYECKHX BEIECTB U ypaB-
HEHUN XUMUYECKUX PEAKLHI, U3rOTaBIMBATh MOJAEIIH MO-
JIEKYJI OPTaHUYECKHUX BEILIECTB Ul WJUIKOCTPALIMM UX XH-
MHMYECKOI'0 U MPOCTPAHCTBEHHOI'O CTPOCHUS;

Pa3znen 4. Tema 4.1.
YcTHbli onpoc 1o Teme 4.1.
Tema 4.2.

[TpakTuueckoe 3anstue Ned

- YMETh yCTaHaBIUBAaTh MPUHAJIEKHOCTh U3YUYEHHBIX Opra-
HUYECKHX BEIIECTB 10 WX COCTaBY W CTPOCHHIO K OTpejie-
JICHHOMY KJIacCy/TpyIie COeTUHEHNUH (YIriIeBOIOPO/Ibl, KUC-
JIOPOJl U a30TCOJIEpIKallNe COEAMHEHUS, BBICOKOMOJIEKY-
JSIpHBIE COEMHEHUs), 1aBaTh UM Ha3BaHUs MO CHCTEMaTH-
yeckoil HoMeHkatype (IUPAC), a Takxe npUBOAUTH TpHU-
BUAJIbHbIE HA3BaHUS OTAEIBHBIX OPraHUYECKHX BEIECTB
(9THIIEH, TIPOTIHJICH, AlleTHIICH, YTHJICHIJINKOIb, TJIAIEPHH,
dbenon, Gpopmanpaeru, aneTaabAeTU i, MypaBbHUHasT KHCIIO-
Ta, YKCYCHasl KHMCJOTa, OJCMHOBAas KHCIOTA, CTEapHUHOBAs
KHCIIOTa, TJI0K03a, (PpyKTO3a, Kpaxmaj, LeJIioj03a, IJu-
1HH);

OK 01, K 02, OK 04, OK 07, 1K 1.3

- YMeeT yCTaHaBJIMBaTh MPUHA/JIKHOCTh U3YyUEHHBIX Op-
TaHUYECKUX BEILECTB MO UX COCTAaBYy U CTPOCHHIO K OIpe-
JIeICHHOMY KJIacCy/TpyIne COelMHEHWH (YTJIeBOAOPObI,
KHCIIOPOJT U a30TCOJIEpKalINe COSAUHEHMSI, BBICOKOMOJIE-
KYJISIpHBIE COEMHEHMs), 1aBaTh UM Ha3BaHUS 110 CHUCTe-
matuueckoir HomeHkaatype (IUPAC), a Taxke npuBoauTh
TPUBHAIbHbIE Ha3BaHHUsS OTIEIbHBIX OpPraHUYECKUX Be-
miecTB (3TUJIEH, MPOIWIEH, AalleTUJIeH, ATHIJICHTJUKOIb,
mmmrepuH, ¢eHon, GopMambIeTrua, aleTalbJAeTul, Mypa-
BbUHAs KUCIIOTA, YKCYCHAs KHMCJIOTA, OJIEMHOBAs KHUCJIOTA,
CTeapuHOBas KUCJIOTa, TIII0K03a, PpyKTO3a, Kpaxmal, 1es-
JIF0J1032, TJIUIIHH);

Pasnen 4. Tema 4.2.
[IpakTrueckoe 3ansatue Ne5
ITpakTnueckoe 3anarue Ne9

3aJaHusg Ha COCTaBJICHHUE MO-
JEKYJISPHBIX U MOHHBIX peak-
U C y4acTHEM KHCJIOT, OC-
HOBAaHUW U COJIEH, YCTAHOBJIE-
HHE U3MEHEHHUS KUCIOTHOCTHA

cpebl

- YMETh XapaKTepHU30BaTh COCTAB, CTPOCHHE, (U3NYECKUE U

- YMeeT XapakTepu30BaTh COCTAB, CTPOCHHE, PU3NUECKHE

Pa3znen 4. Tema 4.2.
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XUMHYECKHE CBOMCTBA THUITMYHBIX MPEICTABUTEIICH pa3iind-
HBIX KJIACCOB OPTaHUYECKUX BEIIECTB (METaH, 3TaH, YTHJICH,
MPOMWICH, aleTuieH, OyramueH-1,3, merunOyramueH-1,3,
OCH30JI, METAHOJI, 3TAHOJI, ITHJICHTIUKOJIb, TIUIEPUH, ¢e-
HOJI, aleTajbJCTU, MypaBbHHAs W YKCYCHas KHCIIOTHI,
TIII0KO03a, Kpaxmall, IeJUTI003a, aMUHOYKCYCHAsT KHCIIOTa),
WUTIOCTPUPOBATh TCHETUYCCKYIO CBSA3b MKy HHUMH ypaB-
HEHUSMU COOTBETCTBYIOIIUX XUMHUYECKHX PEAKIMH C HC-
MOJIb30BaHUEM CTPYKTYPHBIX (OPMYIT;

OK 01, K02, OK 04, OK 07,IIK 1.3

Y XMMHYCCKHE CBOMCTBA THITMYHBIX MPEICTABUTEICH pa3-
JIMYHBIX KJIACCOB OpI‘aHI/I‘-IeCKI/IX BCIICCTB (MeTaH, 3TaH,
STHWJICH, MPOIMJICH, aleTHiIeH, OyTaaueH-1,3, MeTunoyTa-
aueH-1,3, 0eH30JI, METaHO, TaHOJ, STUICHIJIUKOIb, TIH-
LepuH, (PEeHOJ, ameTajabJerua, MypaBbHHAs M YKCyCHas
KHCIIOTHI, TIIFOK03a, Kpaxmall, [IeJUTI0N03a, aMHHOYKCYCHAasI
KHCJIOTa), WLTIOCTPHPOBATh T'EHETHYECKYIO CBSI3b MEKIY
HUMHN ypaBHeHI/IﬂMI/I COOTBCTCTBYIOHII/IX XUMHNYCCKUX pe-
aKIIMi C UCTIOJIB30BAHUEM CTPYKTYPHBIX (POPMYIT,

[IpakTuueckoe 3austue Ne7
[IpakTuueckoe 3anstue Ne®
[Ipaktuueckoe 3anstue Ne9

3ajauym Ha pacyeT MacCOBOM
n0M  (MacChl) XHMHYECKOTO
ajeMeHTa (COeIUHEHHS) B MO-
neKyse (CMecH).

- YMETh OIPEJeNIATh BUAbl XUMUUECKON CBSA3M B OpraHuye-
CKUX COEMHEHUSX (OJUHAPHBIE U KPaTHbIE);

OK 01, K 02, OK 04,0K 05, OK 07, 11K 1.3

- yMeeT OIpeaessaTh BHUJbI XMMHUYECKON CBS3U B OpPraHU-
YECKUX COCIMHEHUSAX (OJAMHAPHBIC U KPATHBIC);

Pasnen 4. Tema 4.2.
[IpakTnueckoe 3ansaTue Ne§
[IpakTuueckoe 3anstTue Ne9

- YMETh XapaKTepH30BaTh HCTOYHUKHU YTIIEBOJAOPOHOTO
ChIpbs (HE(TH, MPUPOAHBIN Ta3, Yroyib), CHOCOOBI UX Iepe-
pabOTKH M TIPAKTUYECKOE MPUMEHEHHE MPOIYKTOB Iepepa-
00TKH;

OK 01, K02, OK 04, OK 07, TTK 1.3

- YMEET XapakTepHu30BaTh WMCTOYHUKU YTIIICBOJOPOJIHOTO
ChIpbsi (He(Th, MPUPOAHBIN Ta3, Yrojb), CIOCOOBI UX Tie-
pepabOTKN W MPAKTUYECKOE MPUMEHEHUE TMPOJYKTOB Tie-
pepaboTku;

Pasznen 4. Tema 4.2.
[IpakTuueckoe 3anstue Ne 9

- YMETb BBISABILITH XapaKTEPHBIE MPU3HAKHU IMOHATUH, yCTa-
HaBJIMBATh MX B3aWMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIO-
L[M€ MOHATHUSA P ONMCAHUU COCTaBa, CTPOEHHUS U IIPEBpa-
[IEHUI OPraHUYECKUX U HEOPTaHUYECKUX COCIMHEHUN;

OK 01,K 02, OK 05, OK 07, TIK 1.3

- YMEET BBIABIATh XapAKTEPHbIC NPU3HAKU IIOHITHH,
YCTaHABJIUBATh UX B3aMMOCBS3b, MCIIOJb30BaTh COOTBET-
CTBYIOIIME MOHATHS IPU ONMCAHUM COCTAaBa, CTPOCHUS U
MPEBPAIICHUN OPraHMYECKUX W HEOPraHWYECKUX COEIH-
HCHMIA,

Pasnen 1. Tema 1.2
YcTHbll onpoc 1o Teme 1.2.
IIpakTnueckoe 3anarue Ne 2
Paznen 2. Tema 2.1.
ITpakTnueckoe 3ansaTue Ne 3
Tema 2.2.

YcTHbIl onpoc 1o Teme 2.2.
[TpakTnueckoe 3austue Ne 4
JlaGopatopnoe 3anstue Ne 1
Paznen 3. Tema 3.1.
ITpakTnueckoe 3ansatue Ne 5
Tema 3.3.

JlaGopatopHoe 3ansTue Ne 2
JlabopaTtopnoe 3ansitue Ne 3
Pasnen 4. Tema 4.1.
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Ycerablii onpoc 1o teme 4.1.
Tema 4.2.

[IpakTuueckoe 3austue Ne9

Tema 4.3.

Jlaboparopnoe 3ansTue Ne 4
Jlaboparopnoe 3ansitue No 5

- YMETh IUIAHUPOBATh U BBINOJIHATH XUMUYECKUM 3KCIEPH-
MEHT (MpeBpallleHus] OpraHMuYecKUX BELIECTB IPU Harpena-
HUHU, MOJIYYEHUE HTHICHA M U3YYEHHE €ro CBOICTB, Kaue-
CTBEHHBIC pPEaKIMM OPraHWYECKHUX BEIIECTB, JEHATypalus
OENKOB MPHU HArpeBaHWU, I[BETHBIC PEaKLUU OENKOB) B CO-
OTBETCTBUU C IIPaBWJIaMU TEXHUKU O€3011aCHOCTU MpHU 00-
pallleHHH C BEIIeCTBAaMU U JTaOOPaTOPHBIM 000PYIOBAHUEM,
IIPEACTABIIATh PE3yJIbTAaThl XMUMHYECKOIO JKCIEPUMEHTa B
dbopMe 3amucCH ypaBHEHMI COOTBETCTBYIOIIMX PEaKIUi U
(bopMyIMpOBaTh BBIBOJIBI HA OCHOBE ATHX PE3YyJIbTaTOB;

OK 01, K 02, OK 05, OK 07, I1IK 1.3

- yMeeT IUIAHUPOBaTh U BBINOJHATh XMMHUYECKHH IKCIe-
pUMEHT (IpeBpalleHUs OPraHUYECKUX BELIECTB IpHU
HarpeBaHMWHU, TIOJy4YE€HUE OSTWIEHA M H3YYEHHE €ro
CBOMCTB, KAYECTBEHHbIE PEAKIIUU OPraHUYECKHUX BEILECTB,
JieHaTypanus OelKOB MpU HarpeBaHUM, LBETHbIC PEAKIHU
OEJIKOB) B COOTBETCTBHHU C MPaBUJIAMU TEXHUKU Oe3orac-
HOCTH TpU OOpAIlleHUH C BEIIeCTBAaMH U J1a0OpaTOpHBIM
000py/I0BaHUEM, MPEACTABIATh PE3YJIbTaThl XUMHUUECKOTO
SKCHEepUMEHTa B (hopMe 3alUCH YpaBHEHHH COOTBETCTBY-
IOIUX peakuuii ¥ (OopMYyIUpPOBaTH BHIBOJBI Ha OCHOBE
3TUX PE3yJbTaTOB;

Pa3znen 4. Tema 4.3.
Jlaboparoproe 3ansTue Ne 4
JlaGopaTtopHoe 3ansiTue Ne 5
IIpakTnueckue 3agaHus 1O
KJaccupUKalui, HOMEHKJIATY-
pe ¥ XUMUYECKUM QopMmyIam
HEOPraHUYEeCKHX BEUIECTB pa3-
JIMYHBIX KJIACCOB.

- YMEThb IUIAHUPOBATh U BBINOJHATE XMMHUYECKUHA JKCIIEpH-
MEHT (pa3flo’KeHHEe IMEepoKCHJa BOAOPOJAa B IMPHUCYTCTBUHU
KaTajau3aTopa, ONpEAENIEHUE CPelbl PaCTBOPOB BEILIECTB C
MTOMOUIbI0 YHUBEPCATbHOTO MHIUKATOPA, BIUSHUE Pa3INy-
HBIX (PAKTOPOB HAa CKOPOCTh XMMUYECKOH peaKIiy, peakliuu
MOHHOIO OOMEHa, KadeCTBEHHbIE peaklMM Ha cyibdar-,
KapOOHAT- U XJIOPUA-aHHOHBI, HA KaTHOH aMMOHUS, pelle-
HHUE SKCIEPUMEHTAJBHBIX 3a/Jad Mo Temam "'MeTtamibl" U
"Hemetannsl") B COOTBETCTBUM € MPAaBUIIAMU TEXHUKH Oe3-
OMACHOCTH TpU OOpaIleHUH C BEIIeCTBaMU U Jlaboparop-
HBIM O0OpYZOBaHUEM, MPEACTABIATh PE3yIbTaThl XUMHUYE-
CKOTO dKCIIepuMeHTa B (hopMe 3aIIUCH YPaBHEHUN COOTBET-
CTBYIOIIMX peakiuil U (opMyIMpPOBATH BHIBOABI HA OCHOBE
3TUX Pe3yJbTaTOB;

OK 01, K 02, OK 04, OK 07, TIK 1.3

- YMEET IUIAHUPOBATh U BBINOJIHATh XMMHYECKHHA JKCIIE-
PUMEHT (pa3joXkeHHe NEepOKCHIa BOJOpOJa B IPUCYT-
CTBUM KaTaju3aTopa, ONPEICIIEHUE CPENbl PacCTBOPOB Be-
LIECTB C TMOMOIIBIO YHHBEPCAIBHOIO WHIUKATOpa, BIIMS-
HUE Pa3JINYHBIX (PAaKTOPOB HAa CKOPOCTb XMMHUYECKOH pe-
aKLMHU, peakIlMi HOHHOTO 0OMEeHa, KaueCTBEHHbIE peaKlun
Ha cynb(dar-, kapOoHAT- U XJOPUI-AHUOHBI, HA KAaTHOH
aMMOHHS, pelIeHHe SKCIIEPUMEHTAIbHBIX 33/1a4 110 TeMaM
"Mertamnsl" 1 "Hemeramnsl") B COOTBETCTBUU C IpaBUiIa-
MU TEXHHKU 0€30MacHOCTH MpHU OOpaIEHUH C BEIIeCTBa-
MU U J1JaOOpaTOPHBIM 00OPYAOBAaHHEM, MPEJCTABIIATH pe-
3ylbTaThl XMMHYECKOTIO 3KCIIEpUMEHTa B (QopMe 3amucu
YpaBHEHHMI COOTBETCTBYIOLIMX peakuuii u Qopmymupo-
BaTh BBIBOJIbI HA OCHOBE ATHX PE3YyJIbTATOB;

Pazgen 2. Tema 2.2.
JlabopaTtopnoe 3ansitue Ne 1
Pazgen 3. Tema 3.3.
Jlaboparopnoe 3ansitue Ne 2
JlaGopatopHoe 3anatue Ne 3
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- BJIaJeTh CHUCTEMON 3HaHUN 00 OCHOBHBIX METOJax Haydy-
HOTO TIO3HAHMSI, WUCIIOJIB3YEMBIX B XUMHUHU IPU HU3YUEHHUU
BEIIECTB M XMMMYECKHX sIBIEHUH (HaOxironeHue, usmepe-
HUE, SKCIIEPUMEHT, MOJEIMPOBAHHUE), MCIIOIb30BaTh CHU-
CTEMHbIE XMMHYECKUE 3HAHUA JUIsl NPUHATHS PELICHUH B
KOHKPETHBIX JKM3HEHHBIX CUTYallUsAX, CBSI3aHHBIX C Bellle-
CTBAMHU U UX NIPUMEHEHHEM;

OK 01, K 02, OK 04,0K 05, OK 07, IIK 1.3

- BIIaJICET CHUCTEMOIl 3HaHMI 00 OCHOBHBIX METOJIaX Hay4y-
HOTO TO3HAHMS, UCIOJb3yEeMbIX B XUMUU NPU WU3YyYEHUU
BELIECTB U XMMUYECKUX SIBJICHUI (HaOmoaeHne, u3Mepe-
HUE, SKCIEPUMEHT, MOJEIMPOBAHKE), UCIOIb30BATH CH-
CTEeMHbIE XUMUYECKHE 3HAHUS JJIs MPUHATUS PELICHUN B
KOHKPETHBIX KM3HEHHBIX CUTYallUsIX, CBSI3aHHBIX C BEIlle-
CTBaMH U UX MPUMEHEHHEM;

Paznen 2. Tema 2.2.
Jlaboparoproe 3ansTue Ne 1
Paznen 3. Tema 3.3.
Jlaboparoproe 3ausTue No 2
JlaGopartopnoe 3ansiTue Ne 3
Pa3znen 4. Tema 4.3.
Jlaboparopnoe 3ansTue Ne 4
Jlaboparoproe 3ansiTue No 5
Pa3nen 6. Tema 6.2.
Jlaboparoproe 3ansiTie Ne 6
Pa3zngen 7. Tema 7.1.
[TpakTyeckoe 3ansitue Ne 9

- coOJroaTh MpaBHia MOJIB30BAHUS XUMHUYECKOH MOCYHOM
1 1a00paTOpHBIM 00OPYJOBaHHMEM, a TaKXke MpaBuia oopa-
IIEHUSI C BEIIECTBAMH B COOTBETCTBHH C MHCTPYKIMSMH IO
BBIITOJIHEHHU IO na60paT0pHI)1x XUMHWYCCKUX OIIBITOB,

OK 01,K 02, OK 04, OK 07, TIK 1.3

- co0IoJaeT MpaBuiia MOJIb30BaHUs XMMUYECKON TIOCY0H
u nabopaTopHBIM 000py/IOBaHUEM, a TaKXKe MpaBuiIa 00-
palIeHus C BEIECTBAMH B COOTBETCTBHH C MHCTPYKIHAMHU
110 BBIIIOJIHECHUIO J'Ia60paTOpHI>IX XUMHNYECKUX OIIBITOB,

Pa3znen 2. Tema 2.2.
Jlaboparoproe 3ansTue Ne 1
Pazpnen 3. Tema 3.3.
Jlaboparopnoe 3ansitue Ne 2
JlaGopatopHoe 3anatue Ne 3
Pa3znen 4. Tema 4.3.
JlaGopatopHoe 3anatue Ne 4
JlabopaTtopnoe 3ansitue Ne 5
Pazgen 6. Tema 6.2.
Jlaboparopnoe 3ansitue Ne 6

- YMeTh KPUTHYECKH aHAJIU3UPOBaTh XUMHUYECKYIO HH(pOp-
Maluio, MOJIY4aeMyl0 M3 pa3HbIX HCTOYHHUKOB (CpeacTBa
MaccoBoi nHpopmanuu, MHTEpHET U Apyrux);

OK 01, K 02, OK 04,0K 05, OK 07, TIK 1.3

- YyMEeT KPHUTHYECKH aHAIN3HpPOBaTh XUMHUYECKYIO HH-
(dhopMalnio, IOJy4yaeMyl0 W3 pa3HbIX MCTOYHHUKOB (Cpen-
cTBa MaccoBoil uHpopmanuu, UHTEepHET U Ipyrux);

Pasnen 4. Tema 4.2.
[TpakTnueckoe 3anstue Ne 9
Paznen 7. Tema 7.1.
IIpakTnueckoe 3anstue Ne 8
ITpakTnueckoe 3ansarue Ne 7

- WMETh TMPEJCTABICHUS O XHMHUYECKOW COCTABJISIONICH
€CTECTBEHHO-HAYUYHOM KAapTHUHBI MHpPA, POJIM XMMHH B IO-
3HAHWU SIBJICHUI MPUPOJIBI, B (OPMUPOBAHUHN MBIIUJICHUS U
KYJIbTYPbl JMYHOCTH, €€ (YHKIIMOHATBHOW TPaMOTHOCTH,
HEOOXOMMOM JIJIsl PEeIICHUs MPAKTHUECKUX 3a/1ad M DKOJIO-

- AMEET MPEJICTABICHUS O XUMHYECKOM COCTaBJISIOUIEH
€CTECTBEHHO-HAYUYHON KApTUHBI MUpPA, POJIM XUMHUHU B TO-
3HAHWUU SIBJIGHUN MPHUPOAbI, B (POPMUPOBAHUM MBIIICHUS
U KyJIbTYpBl JIMYHOCTHU, €€ (YHKIIMOHAIHHOW TPaMOTHO-
CTH, HEOOXOUMOM JIs pelIeHus] MPaKTUYeCKUX 3ajad u

Pa3znen 1. Tema 1.1
ITpakTnueckoe 3ansaTue Ne |
Tema 1.2

ITpakTnueckoe 3anarue Ne 2
Paznen 2. Tema 2.1.
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rU4ecKd 00OCHOBAHHOTO OTHOILIEHHUSI K CBOEMY 3/10POBBIO U
MIPUPOIHOM CpEJIE;
OK 01, K 02, OK 04, OK 07, TIK 1.3

9KOJIOTHYECKH 0OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3]10-
POBBIO U IPUPOTHOMN CpPEIE;

[IpakTnueckoe 3ausitue Ne 3
Paznen 5. Tema 5.1.
[IpakTnueckoe 3ausitue Ne 9

- coOMIOaTh MpaBUIa YKOJIOTHYECKH 1EIecO000pa3HOro Imo-
BEJICHUS B OBITY ¥ TPYJIOBOMU JEATEIHLHOCTH B IIEJISIX COXpPa-
HEHHUsI CBOETO 310POBbsl M OKPYXKAIOLIEH ITPUPOIHOMN CPEIbI,
OCO3HAaBaTh OMACHOCTh BO3JCHCTBHS HA KUBBIC OPTraHU3MBI
OTIPE/ICTICHHBIX OPTraHWMYECKHUX BEHIECTB, NMOHUMAS CMBICI
nokazarens [1JIK (mpeaenbHO JONMYCTUMON KOHIICHTPAINH),
MOSICHATh Ha MPUMEPAX CIIOCOObI YMEHBIICHHSI W TPEIO0T-
BpaIlleHUsT MX BPEIHOTO BO3JICHCTBUSA Ha OPraHHU3M YelIOBe-
Ka;

OK 01, K 02, OK 04,0K 05, OK 07, IIK 1.3

- co0iroiaeT mpaBMiia SKOJIOTMYECKH LEIeco00pa3Horo
MOBECHUS B OBITY U TPYAOBOI ACSITEILHOCTU B IEINIAX CO-
XPaHEHHSI CBOETO 3J0POBbS M OKPYKAKOLIEH MPUPOIHOU
cpenbl, OCO3HaBaThb OINACHOCTb BO3JICWCTBHUS Ha JKUBbIC
OpraHu3Mbl ONPEAECICHHBIX OPraHUYECKUX BEUIECTB, IO-
HuMas cmbicn nokazatens [IJIK (mpexensHO momycTuMoin
KOHIIGHTpAIlMK), TMOSCHATH HAa MpHUMEpax CIOCOOBI
YMEHBUICHUSI U TNPEJOTBPALLIECHUS MX BPEIHOIO BO3JEH-
CTBHUS HAa OPraHU3M YeJIOBEKa;

Pa3znen 3. Tema 3.2.
[IpakTuueckoe 3austue Ne 6
Pa3nen 3. Tema 3.3.
Jlabopartopnoe 3ansTue No 2
Jlaboparoproe 3ansitue No 3
Pa3znen 4. Tema 4.3.
Jlaboparoproe 3ansTie Ne 4
JlaGopaTtopHoe 3ansTue Ne 5
Pa3znen 6. Tema 6.1.
[IpakTuueckoe 3ausitue Ne 9
Paznen 7. Tema 7.1.
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