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PaGouas nporpamma pa3zpadoTaHa B COOTBETCTBHH ¢ TPeOOBAHUAMHU:

- ®enepanbHOro rocyaapcTBEHHONO 00pa3oBaTeNbHOrO cTayjapra cpejHero oduero obpazoBaHus,
YTBEPIKACHHOrO Ipukazom Muuobpuayku Poccun ot 17 mas 2012 Ne 413 (3apeructpupoano MuHu-
crepeTBoM 1ocTuiK Poccuiickoii @enepanuu 7 nions 2012, perucrpanuonnsiit Ne 24480);

- DefiepanbHOro rocyIapCTBEHHOr0 00pa3oBaTeNLHOro CTau/apTa Cpe/iHero NpoecCHOHaIbHOro 00-
pasopanns no cnenuansioctd  08.02.01 CTpouTensCcTBO M OKCIUIyaTalMs 3aHUH M COOPYKEHHI,
yrBepskaeHHoro Ilpukazom Munuctepera obpasopanus 1 Hayku PO ot 25 urons 2024 Ne 442 (3ape-
rucTpuposano B Munucreperse roctuiuu PP 25.07.2024 r. Ne 78925)

C Y4ETOM:

- ®enepalibHoil 00pa3oBaTeNbHOM NporpaMMbl CpejiHero odIuero odpazoBanus, yreepxaeHHoi IIpu-
kazoM Munuctepcrsa npocseuienuss PO or 18.05.2023 Ne 371 (3apeructpupoBanHoro Munucrep-
ctBoM 1octnunu Poccuiickoit @enepannn 12 mrons 2023, peructpaionsbiii Ne 74228);

- mpuMepHo#i paboyeil mporpamMel 001e00pa3oBaTeNbHON AHCHUILIMEE « XUMUA» ULl IPOgeccHo-
HalbHBIX 00pa3zoBaTe/IbHBIX OpraHu3aluii, yTBep:kIeHHOH Ha 3acenannu CoBeTa 10 OLEHKE cCoaepiKa-
HHS M KayecTBa MNpHUMEpHBIX pabounx nporpamMM o0neoOpa3oBare/lbHOr0O M COLHAIBLHO-
I'YMaHHTaPHOTO LHKJIOB CpeiHero npodeccuonanbroro odbpasonanus, nporokon Ne 13 ot 29.09.2022.

Paboyas nporpamMma pacCMOTpEeHa
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1. OBILIASI XAPAKTEPUCTHUKA PABOYEI ITPOT'PAMMBI OBILIEOBPA3OBATEJBLHOMN JUCIATLIMHBI

OVY . 07 XUMUA

1.1. Heab 1 MeCcTO TMCUMILIMHBI B CTPYKTYpPe o0pa3oBaTtesibHOM nporpammbl CITO

Hens quctummuasl OY .07 Xumust: popMUpOBaHHUE Y CTYJEHTOB IMIPEACTABICHHS O XUMHUYECKON COCTABIISIONICH €CTECTBEHHO-HAYUYHON KapTHHBI

MUpa KaK OCHOBBI IPUHATHS PEUICHUN B )KU3HEHHBIX M MPOU3BOJICTBEHHBIX CUTYAIUSIX, OTBETCTBEHHOT'O TIOBEJICHUS B IPUPOTHOM cperie.
O6meobpazoBatenbHas guciuminaa OYJ[.07 Xumus siBisieTcss 00s3aTelnbHONM Y4acThio 00111e00pa3oBaTeIbHOTO IMKJIa 00pa3oBaTeNbHON MpPO-

rpammbl B cootBeTcTBUU ¢ PI'OC CIIO no cnenuanbroctu 08.02.01 CTpoUTEnsCTBO U AKCIUTyaTalusl 3JaHUN U COOPYKEHUH.

1.2. [Inanupyemble pe3y/bTAaThl 0CBOCHHUS THCIUIIUHBI:

[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 TUCHUIIJIMHBL 06y‘18.I-OH.[PII>iC§I JOJIDKCH:

Kon m naumenoBanue 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 Pa3IMIHBIM 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 nX JOCTHXCHHA, COOTHOCHTH pe?,y.]'H)TaTI)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/ICTHHBIX (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-

4




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 ¢ unopmaunmeii:

- 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 3aJ1a4 OMPEIEIIEHHOTO THIIA;

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

- HCTI0JIb30BaTh HAYYHBIN S3bIK B KAUECTBE CPEICTBA MPHU paboTe ¢
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-
TEJbHYIO JESITEIbHOCTb, ONPEIEIAs €€ LeNH U 3aJaui, 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-
HUYECKUX W OPTaHWYECKUX BEIICCTB B OBITY U
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 M XUMHUYCCKUX  SIBICHUH
(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
peLIeHHsI C yY4eTOM MOJyYeHHs HOBBIX 3HAHUI O BEIECTBaX U 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 JIEATEIHHOCTH TEXHOJIOTHUYECKOH 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 CPEJCTBA MOUC-
Ka, aHajli3a U WHTEepHpera-
nuud uHpOpMaIuU, W UH-
dbopManMOHHBIE ~ TEXHOIIO-
THM JJIS BBHIITOJHEHHUS 3a/ad
npodeccuoHaNbHOM Jesi-
TEJIHLHOCTH

B 001acTH HEHHOCTH HAYYHOI'O O3HAHMSA:

- c(OpPMHUPOBAHHOCTh 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 AESITEIbHOCTU, 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
MPUCYTCTBUU KaTaIM3aTOpa, OINPEACICHUE CPEIbl
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
MpaBUJiaMid TEXHHUKH 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 HCCIeA0BaTEIbCKHE 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 CaMOCTOSITEIIHOTO TJIAHUPOBAHUS U MIPOBE-
JEHUS] YIEHUYECKUX DKCIEPUMEHTOB, COBEPILIEHCTBOBAaTh YMEHUS
Ha0JI0/1aTh 32 XOJ0M IpoIecca, CAMOCTOSTENIBHO 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 JIeATEeNIbHOCTH, MPOSIBIATh CIOCOOHOCTh 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-
HOCTSIMM 3/10POBbsSI: YMEHHE NPUMEHTh 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
BEIIECTB Il WJUTKOCTPAMM HX XHMHYECKOTrO 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,
CIpaBOYHbIE MTOCOOMS, pecypchl MHTepHeTa), aHanmu3upoBaTh HH-
(dopmanuo pa3IMYHBIX BUIOB U (OPM MPEACTABICHUS, KPUTHYE-
CKU OILICHHUBATH €€ TOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTE;

U TPUMEHATH Pa3UYHBIE METOJBI MIPH IOUCKE U 0TOOpe MH(pOP-
Maluu, HeoOXOIUMOM /JIsl BBINOJHEHUSI Y4eOHBIX 3a/1au ompese-
JICHHOTO THUIIa;

- mpuoOperaThb  OMNBIT  HWCIOJIb30BaHUA  HH(POPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTMH M PAa3IUYHBIX IMOMCKOBBIX CH-
CTeM;

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

- HCTIOJIb30BaTh HAYYHBIN S3bIK B KAUECTBE CPE/ICTBA MPH paboTe ¢
XUMHUYECKON MH(pOpMaIeil: MPUMEHATh MEXIpeaMeTHbIe ((hu3u-
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
COLIMAJIbHOMU JESITENbHOCTH;

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 MO3HABATEIbHOM Jes-
TENBHOCTH, IIOJIyYEHHBIX CaMOCTOSITEIbHO WM COBMECTHO CO
CBEPCTHHKAMM TPHU BBHIMOJHEHUH XUMHYECKOTO SKCIIEPUMEHTA,
MPAKTUYECKOH pabOThl MO HCCIEIOBAHUIO CBOMCTB M3Y4aeMBIX
BEILIECTB, pealln3alui y4eOHOro MpoeKTa U (HOPMYIUPOBATH BbI-
BOJBI 10 Pe3yJbTaTaM IPOBEICHHBIX UCCIEIOBAHUI IyTEM COTJa-

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, TI0K03a, PPyKTO3a, KpaxMaJl, LeJUI0103a, TIIH-
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 cocTaBieHHs] (GOpMyJl 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 OKHUC-
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
KOOPJAMHHUPOBATh IEUCTBUSA 110 €€ JOCTHKECHHUIO: COCTABIIAThH IIJIaH
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 IO3UTHUBHOE CTPATETHYECKOE IIOBEJICHHUE B pas-
JIMYHBIX CUTYaLUsIX, IPOSIBIIATH TBOPYECTBO U BOOOpaXKeHHE, ObITh
MHULUATUBHBIM

OByajeHne yHMBEPCAJIBHBIMH PeryJsiTHBHBIMU 1eiCTBUAMM:
- PUHSTHE Ce0s U IPYTUX JIFOJICH:

- IPUHHUMAaTh MOTHMBBI U apryMEHTBI IPYIUX JIIOJACH IIPHU aHaIu3e
PEe3yIbTaTOB JAESATEIBHOCTH;

- 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 Poccuii-
ckor denepanuu ¢ yd4eToM
0COOEHHOCTEH COIMAIBHOTO
U KyJIBTYpPHOTO KOHTEKCTa

OBjajieHHe YHHBEPCAJbHBIMH Y4eOHbIMHM MO3HABATEJIbHBIMH
JefiCTBASIMHU:

1) 6a30BbIe JIOTHYECKHE 1eHiCTBHA:

- CTPOWUTH JIOTUYECKHE PACCYXICHUs (MHAYKTHBHBIC, JICTYKTHUB-
HbIE, TI0 AHAJIOTHH), BBISBIISITH 3aKOHOMEPHOCTH U 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 (opMmyIa, ypaBHEHHE XUMHUUYECKON peakluu - MPU PeUIeHUH
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;

- YMEeTh 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 peaKIusX, MacChl BEUIeCTBA MM 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 CAMOCTOATEIHHOIO 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, COCTABIIATH
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 TMPEIJIOKEHUS OTHOCUTEIIBHO BBINOJHEHUS MPEIIOKEHHOMN
3a]1a4u;

- BBICTYNATh C MPe3eHTANeH pe3yIbTaTOB TIO3HABATEIHLHON EATENBHO-
CTH, MOJYYCHHBIX CaAMOCTOATCIBHO HJIM COBMECTHO CO CBEPCTHHKaAMH
MIPY BBIMOJIHCHUU XMMHYECKOTO 3KCIICPUMEHTA, MPAKTHYSCKON padOThI
10 MCCIIEIOBAHUIO CBOICTB M3y4aeMbIX BEIECTB, Peaan3ali 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
W3MEHEHUU 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 U COLIMATIBHOW Cpebl, OCO3HAHUE TIIO0AIBHOTO 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 MMPOTHO3UPOBATh HEOIArONpUSTHBIE SKOJIOTHYECKHUE TO-
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 YPaBHEHUSMH 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, MOHWMAsl 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 (OMHUCHIBAThH) OOIINE XH-
MHYECKHE CBOWCTBA HEOPraHWYECKHX BELIECTB
pPa3IMYHBIX KJIACCOB, MOATBEPKIATh CYIECTBOBA-
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IIK 2.5. KonTponupoBatb
Ka4eCTBO BBIIOJIHAEMBIX
CTPOUTENBHBIX pabOT

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

1 cemectp BCEI'O, B T.u.: 32
OcCHOBHOe coJiep:KaHue, B T.4U.: 28
Jlexnun 18
[TpakTiueckue 3aHATH 10
IIpodeccnonaibHO OPHEHTHPOBAHHOE COAEPKAHME, B T.4.: 2
Jlexnun 0
[TpakTHueckue 3aHATH 2
WHauBH Iy IbHBIA IPOCKT (Oa/Hem) HET
[TpomexyTouHas aTTectanus B priopMe TECTUPOBAHUS 2
2 cemectp BCEI'O, B T.4.: 56
OcHOBHOe coJiep;KaHue, B T.4.: 56
Jlexumn 18
[TpakTrueckue 3aHATHS 36
IIpodeccrnonaIbHO OPUEHTHPOBAHHOE COAEPKAHME, B T.4.: 8
Jlexkuun 2
[TpakTuyeckne 3aHATHS 6
WHuBH Ty IbHBIN IPOCKT (Oa/Hem) HET
[TpomexxyTounast arrectamus B Gopme nudhepeHIIupOBaHHOTO 3a4eTa 2
BCEI'O no aucumnjinHe, B T.4.: 88
OCHOBHOE coIep:KaHue, B T.4.: 88
Jlexuun 36
[TpakTHueckue 3aHsTH 48
IIpodeccnoHaTbHO OPUEHTHPOBAHHOE COIEPKAHME, B T.U.: 18
Jlexyuu 6
llpakxmuueckue 3ansamus 12
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2.2. TemaTnyeckui IjiaH u coaepikaHue NUCHUINJIUHDBI

HaumenoBanue pa3zienoB u Copepxanne yaeOHOT0 MaTepuaia (OCHOBHOE U MPOPECCHOHATBHO- O0beM dopmMupyembie
TeEM OPUEHTHPOBAHHOE), TAOOPATOPHBIC U MPAKTUUCCKUEC 3aHATHUS, TPUKIATHON MOTYIIh 4acoB KOMITETEHLINU
1 2 3 4
1 CEMECTP BCEI'O: 32
Paszgen 1. OCHOBBI CTPOEHUS BelIeCTBA
Tema 1.1 OcHoBHble noHATHA | OCHOBHOE COJlepKaHNe YYeOHOr0 MaTepuaJia: 4 OK 01, K 02,
Y 3aKOHBI XUMHUU Xumudeckuit snemMeHT. CHMBOJMYECKUN SI3bIK XUMUU. XUMHYECKUE 3HAKU U (op- OK 04, OK 07, TIK
MyJbl. KauecTBEHHBIN M KOJUYECTBEHHBIN cocTaB BeniecTB. OTHOCUTEIbHBIE aTOM- 2.5
Has W MoJeKyispHas Macchl. KonnuecTBo BemiecTBa. 3aKOH COXpPAaHEHHUS MAacCChI
BEIIECTB. 3aKOH IMOCTOSHCTBA COCTaBa BEIIECTB MOJEKYJISIPHON CTPYKTYpbI. 3aKOH
ABOTaIpo U CJICJICTBHS U3 HETO.
B Tom uncie:
Jlexmus Nel 2
IIpakTuyeckoe 3ansaTue Ne 1. Pemienue 3anau: xonuuecmeenuvle OMHOUIEHUS 8 2
XUmMuu, OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMHUU U PACUYETHl IO YPaBHEHUSIM
XUMHUYECKUX PEaKIIMii; MOJIb KaK €MHMIIA KOJIMYECTBA BEUIECTBA; MOIAPHASA MaAcca,
3aKOH COXPAHEHUS MAacChl M SHEPTUU; 3aKOH ABOTaJipo; MOJSPHBIA 00BEM Ta30B;
OTHOCHUTEJIbHAS INIOTHOCTh I'a30B.
Tema 1.2. OcHoBHoOe coJep:kaHue YUeOHOIr0 MaTepuaJia: 6 OK 01, K 02,
CrpoeHue aTroMoOB XHUMHYE- OK 04, OK 07, IIK
CKHX JJIEMEHTOB M TPHUPOJIa 2.5
XUMHUUYECKOM cBs3U. Ilepuo-
IUYECKUH 3aKOH M TaOimIa
JI.1. MenpeneeBa.
B Tom uncie:
Jlextms Ne2 2
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Jlekmusa Ne3

IpakTuyeckoe 3ansitue Ne 2. PenieHrne npakTUUYECKUX 3a/laHUM HA COCTaBJICHUE
AJIEKTPOHHO-TpaPuIecKux (GopMyn 3iaeMeHTOB 1-4 mepuonoB. XapaKTEpHCTHKA
XUMHYECKHUX JIEMEHTOB «MeTaummueckue / HEeMEeTaIUTMUECKUE CBOMCTBA, JICKTPO-
OTPHUIIATEIILHOCTh U CPOJICTBO K AJIEKTPOHY XUMHUYECKUX DJIEMEHTOB B COOTBETCTBHUE
C UX 3JIEKTPOHHBIM CTPOEHUEM M TMOJIOKEHUEM B MEPUOJIUUECKON CUCTEME XUMUYe-
ckux snemenToB JI.1. MenneneeBay

Pasnen 2. XuMuueckue peaknuu

Tema 2.1. TUIIBEI XUMHYECKUX
peaKkuuii

OcHOBHOeE coiepxxaHue y4eOHOro MaTepuaJia:

Knaccupukanuus u TUOBI XMMUUYECKUX PEAKLUN C ydacTHEM HEOpraHHMYeCKHUX Be-
mecTB. CoCTaBleHUE YpPAaBHEHUN PEaKLUN COCAUHEHUs, Pa3JIOKEHUS, 3aMEIICHMS,
oOMeHa, B T.4. peaklMi TOpPEeHMsI, OKUCIICHUSA-BOCCTAHOBJICHUS. Y PABHEHUSI OKHUC-
neHus-BoccTaHoBiaeHus. Crenenb okucieHus. OKUCIUTENb U BOCCTaHOBUTENb. Co-
CTaBJICHUE M YPABHUBAHHME OKHMCINTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUN METOJIOM
ANEeKTpoHHOro OanaHca. OKuciumenbHoO-60CCMAHOBUMENbHbIE PeaKyuu 8 npupooe,
NPOU3BOOCMEEHHBIX NPOYECCAX U HCUSHEOESIMENbHOCMU OP2aHU3MO8. DIEKTPOIU3
pacTBOPOB U PaCIJIaBOB COJIEH.

B ToMm uuncie:

Jlexnmsa Ned

Jlekmug Ne5

N

IIpakTnueckoe 3ansitue Ne 3. Tunbsl XUMUYECKUX pPEaKIMH C ydacTHEM HEOpraHu-
YECKUX BEILECTB. YPAaBHEHUs OKUCICHMSI-BOCCTAaHOBJIEHUA. (CTeneHb OKHUCIIECHUS.
Oxucnutens U BoccTaHoBHUTENb. (CoOCTaBlieHME W YpaBHMBAHHE OKHMCIUTEJIBHO-
BOCCTAHOBUTEJIbHBIX PEaKIIUi METOJIOM 3JIEKTPOHHOTO OajaHca.

OK 01, K 02,
OK 04, OK 07, TIIK
2.5

Tema 2.2.
DNEKTPONUTHYECKAsT JUCCO-
AN ¥ NOHHBIA 00MEH

OcHOBHOE cojlep:KaHie Y4eOHOro MaTepuaJia:

Teopus 31eKTPOIUTUYECKON Arccourannu. MoHbl. DIEKTPOIUTHI, HEIIEKTPOIUTHI.
Peakiiun monnoro oomena. CoctaBieHue peakiiuii HOHHOTO OOMEHa MMyTeM COCTaB-
JIEHUS WX TOJHBIX U COKPAILEHHBIX HOHHBIX ypaBHEHUH. KuCIOTHO-OCHOBHBIE pe-
AKIIAH.

B ToMm uncie:

Jlextumsa Ne6

IpakTuyeckoe 3ansaTue Ne 4, CocTaBieHue peakiuii HOHHOTO 0OOMEHa IyTeM CO-
CTaBJICHUS UX MOJIHBIX U COKPALICHHBIX MOHHBIX ypaBHEHUH. CocTaBieHHE peaKuil
TUPOJIN3a COJICH.

OK 01, K 02,
OK 04, OK 07, TIK
2.5
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IIpakTuyeckoe 3ansaTue Ne 5. o teme «Tunbl xumMuueckux peakiuin» Mcceneno-
BaHUE TUIOB (110 COCTAaBY U KOJUYECTBY UCXOAHBIX U OOPa3yIOIIMXCs BEIIECTB) XU-
MHUYECKHX peakiuid. [IpoBeneHne peakiuii HOHHOTO OOMEHa, OMpPEICICHUE CPEeJIbl
BOJIHBIX pacTBOpOB. COCTaBIEHUE HOHHBIX YPaBHEHUM.

Paznen 3 Ctpoenne u cBoiicT

Ba HCOPraHM4eCKUuX BECIIECTB

Tema 3.1.

OcHOBHOe cojiepKaHue Y4eOHOr0 MaTepHaJa:

Knaccudukanus, HOMeHKIa-
Typa U CTpPOEHUE HEOpraHu-
YEeCKUX BEIECTB

IIpenmer Heopranmdeckoil xumuu. Knaccuukanuss HeOpraHMYECKHX BEIIECTB.
[Ipocteie u cioxHble BemecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BELIECTB (OKCUBI,
THJIPOKCUIbI, KUCIOTHI, COJIN). B3aMOCBS3b HEOPraHMUECKUX BEIIECTB.
ArperaTHble cocTosiHUS BenlecTBa. Kpucrammueckue u amopdHsle BemecTa. Tu-
IIbl KPUCTAJIMYECKUX PEIIETOK (aTOMHas, MOJIEKYJIspHas, MOHHas, MeTaiuye-
CKas). 3aBUCUMOCTh (PM3MUECKUX CBOWCTB BEIIECTBA OT THIA KPHCTAJLUTHYECKOM
peleTkd. 3aBUCUMOCTh XMMHUYECKOW aKTMBHOCTH BELIECTB OT BHJA XMMHUYECKOH
CBSI3M U TUIA KpUCTaUIMYecKor pemeTku. [IpuunHbl MHOrooOpa3usi BEIIECTB.

B ToMm uncie:

Jleximsa Ne7

HpO(l)eCCI/IOHaJII)HO-Opl/IeHTI/IPOBaHHOB COICPKAHUEC:

IIpakTnueckoe 3ansitne Ne 6. PemieHne nmpakTHYeckuX 3afjaHuil MO Kiaccuguka-
LMY, HOMEHKJIaType U XUMUYECKUM (opMysiaM HEOPTraHWYECKUX BEIIECTB pa3iny-
HBIX KJAacCOB (Veaphvlil a3, YeAeKUcavlli 2a3, aMMUaK, 2aueHds u3eecmn, Hecaule-
Has u3zeecmsv, MUThEBAsl COJa U JIPYrMX): HA3bIBaTh U COCTABIATh (OPMYJIbI XUMU-
YECKUX BEIECTB, ONPEEISITh IPUHAMIEKHOCTD K KIaccy.

OK 01, K 02,
OK 04, OK 07, IIK
2.5

Tema 3.2. ®usuko-
XUMHUYECKHE CBONCTBA HEOP-
TAHNYCCKUX BCUICCTB.

OcHoBHOE co€epiKaHue yqeﬁﬂoro MaTepuaJsia:

OK 01, K 02,
OK 04, OK 07, IIK
2.5

B ToMm uncJe:

Jleknma Ne&
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Jlexniusa Ne9

HpOMe)KyTO‘lHaﬂ arrecranud B (1)0pMe TECTHUPOBaHUSA

2 cemecTp

56

IIpakTnueckoe 3ansitue Ne 6. CocTaBieHHE ypaBHEHUN XUMHUYECKUX PEAKLMN C
Y4acTHEM IIPOCTBIX M CIOXHBIX HEOPraHWYECKHUX BEIIECTB: METAUIOB MU HEMETAl-
JIOB; OKCHJIOB METAJIOB, HEMETAIOB U aM()OTEPHBIX AJIEMEHTOB; HEOPTAHUYECKUX
KHUCJIOT, OCHOBaHUM U aM(OTEpHBIX I'MIPOKCUAOB; HEOPraHMUECKUX COJIeH, Xapak-
TEPU3YIOIUX UX CBOKCTBA.

Pemenne nmpakTUKO-OPUEHTUPOBAHHBIX TEOPETHUUYECKUX 3aJaHUM Ha CBOWMCTBA, CO-
CTaB, MOJIyueHUE U OE3011aCHOE UCIOJIb30BaHUE BAKHEHIIMX HEOPraHMYECKHUX Be-
IIECTB B OBITY M IPAKTUYECKOH IS TEIbHOCTH YEJIOBEKa.

HpO(l)eCCI/IOHaJIbHO-OpI/IeHTI/IpOBaHHOB COACPKAHUC:

IIpakTnyeckoe 3ansitue Ne 7. PacyeTsl 1o ypaBHEHUSM XUMHUYECKUX PEAKIHHA C
KCIIOJIb30BAaHUEM MacCChl, 00beMa (HOpMaJIbHBIE YCIIOBHUS) ra30B, KOJIMYECTBA Belle-
CTBa

IIpakTnyeckoe 3anaTHe Ne 8. Pacuer KOIMYECTBEHHBIX XapaKTEPUCTHUK MPOTYKTa
peaKIu COCIMHEHHS, €CIIM OJHO M3 BEIIECTB JaHO B M30BITKE W/WIU COJECPKUT
npuMmecH. Pacder mMaccoBoil Ui 0ObEMHOU JTOMU BBIXOJA MPOIYKTa PEakluu CO-
€MHEHUS OT TEOPETUYECKU BO3ZMOXHOTO. PacueT 00beMHBIX OTHOIIIEHUH Ta30B.

OK 01, K 02,
OK 04, OK 07, IIK
2.5

Tema 3.3. Unentuduxanms
HEOPTraHUYECKHUX BEIIECTB.

OcHOBHOe coiep:kaHNe Y4eOHOr0 MaTepuaJia:

IIpakTnueckoe 3ansaTue Ne 9. «MneHTudukanus HEOPraHMYECKUX BEIIECTB.
Pemrenne skcnepuMEHTANBHBIX 3a/1a4 110 XMMUYECKUM CBOMCTBAM METAJUIOB U He-
METAJIIOB, 10 PaCIIO3HABAHUIO U MOJYYCHUIO COCAUHEHUM METANIOB M HEMETAJIIOB

N

IIpakTuuyeckoe 3ansitue Ne 10. «nenTudukanyss HEOPraHUIECKUX BELIECTBY.
Wnentudukanus HEOPraHMYECKUX BEUIECTB C MCMIOJIb30BaHUEM HX (PHU3IUKO-
XUMHUYECKHUX CBOWCTB, XapaKTEPHBIX Ka4ECTBEHHBIX peakuuil. KauecTBeHHbIE peak-
1M1 Ha cynbdar-, KapOoHAT- U XJIOPUI-aHUOHBI, HA KATHOHBI aMMOHHMSI.

OK 01, K 02,
OK 04, OK 07, TIK
2.5

P

a

3ae1 4. CTpoeHue U CBOICTBA OPraHMYeCKHUX BeLeCTB

Tema 4.1. Knaccuduxanus,
CTpPOEHHE U HOMEHKIIATypa
OpraHMYECKUX BEIIECTB

OcHOBHOE cojlep:KaHie Y4eOHOro MaTepuaJia:

[TosiBneHne oprannueckor XUMuM Kak Hayku. [Ipenmer opranmyeckoi xumun. Me-
CTO ¥ 3HAYEHUE OPTaHMYECKON XMMHH B CHCTEME €CTECTBEHHBIX HAYK.

XHUMHUYECKOE CTPOEHUE KAK MOPSIOK COCTUHEHUSI aTOMOB B MOJIEKYJIE COIVIACHO HUX
BAJIECHTHOCTU. OCHOBHBIE IOJOKEHHUSI TEOPUM XMUMHUYECKOTO CTPOCHHUS OpraHuye-
ckux coequHeHud A.M. BytiepoBa. YTiepoaHblil CKeJleT OpraHMYECKO MOJIEKYJIBI.
3aBUCHUMOCTbH CBOMCTB BELIECTB OT XMMHUYECKOTO CTpPOEHUsI Mojekya. 3zomepusa u

OK 01, K 02,
OK 04, OK 07, TIK
2.5

16




n3omepsl. [lonstue o dyHKuMoOHaIBHOUM rpymme. Pagukan. [Ipunnumne! kiaccudu-
Kallii OpPraHUYecKuX coeAuHeHu. MexayHapoaHass HOMEHKJIATypa W MPUHIUIIBI
HOMEHKJIATyphbl OpraHndyeckux coeauHeHuil. [lonsatue o0 azoTconepKalux coeau-
HEHUSX, OMOJIOTMYECKH aKTUBHBIX BellecTBax (yrieBojax, skupax, Oeimkax u Jap.),
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUAX (MOHOMED, MOJIMMEpP, CTPYKTYPHOE 3BEHO)

B ToMm unciie:

Jleknug NelO

Jlexmmsa Nell

Tewma 4.2. CpolicTBa Oprasu-
YECKUX COCIUHEHUI

Conepxanue y4eOHOro MaTepuaJa:

16

DU3UKO-XMMHUYECKHE CBOMCTBA OPraHMYECKUX COCIAMHEHUM OTAEIbHBIX KJIAcCOB
(ocobenHocTH KiacCU(pUKALKUU U HOMEHKIATYPbl BHYTPH KJIAcca; TOMOJIOTHYECKHIA
psn u obmas Gopmyna; u3oMmepus; Gpu3nYecKre CBOMCTBA; XMMUYECKHE CBOWCTBA;
CHOCOOBI OTyYEHUS):

- IpeAeTbHbIE YIJIEBOJOPOAbl (AJKaHbl U LUKIOAJIKaHbI). [ openue memana Kax
OOUH U3 OCHOBHLIX UCMOYHUKO8 menia 6 npomviuiieHHocmu u 6wvimy. CBoOMCTBa
MPUPOAHBIX YIIIEBOJOPOA0B, HAX0XK/IEHUE B IPUPOJIE U IPUMEHEHHE aJTKAHOB;

— HeTpeieNbHbIe YTIeBOJOPO/b (AJIKEHBI, AIKMHBI M aJIKaJAUEHbl) U apOMaTHYECKUe
YTI€BOAOPOAbL. [ Openue ayemuniena Kax UCMOYHUK 8bICOKOMEMNEPAmypHo20 nid-
MeHU O] C8apKU U pe3Ku

— KHUCIJIOpOACOAepkKalllie COeAUHEHHs! (CIUPTHI U (PEeHOIIbI, KAPOOHOBBIE KUCIOTHI U
3(hUpBL, ANbJIETH/IBI U KETOHBI, )KUPBI, YIIIEBOAB). [Ipakmuyeckoe npumereHue smu-
JIEHeIUKONA, enuyepuna, ¢penona. Ilpumenenue ¢hopmanvoecuda, ayemanvoecuoa,
YKCYCHOM KHUCIOTBI. MbUIa KaKk COJIM BBICIIMX KapOOHOBBIX KHCIOT. Moromue cBOM-
CTBa MbLjIa

— a30TcoJIepXKallue CoeMHEHHs (AaMHUHBI M aMUHOKHCIIOTHI, 6enKku). Bricokomorte-
KYJISIpHbIE COEIMHEHUs (CUHTETUYEeCKHE M OMOJOTHYECKH aKTHBHbIE). Monomep,
noaumep, cmpykmypuoe 36ero. Ilonumepuzayus. I'eneTndeckas CBA3b MEX1y Kiac-
CaMM OPraHUYECKUX COCIMHEHUI

B ToMm uunciie:

Jlexmusa Nel2

Jlekmng Nel3

Jlexmust Nel4

IpakTuyeckoe 3ansaTue Ne 11. IIpupoonvie ucmouruxu y2ie8000po0os.
[Mouck m aHanmu3 wHGOpPMANMK TIO HA3BaHUSAM, WIACHTU(UKATOPAM, CTPYKTYPHBIM
bopmynam.

NINININ

OK 01, K 02,
OK 04, OK 07, IIK
2.5
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IIpakTuyeckoe 3ansitue Ne 12. HoMmeHknIaTypa OpraHMYeCKUX COCIUHEHUN OT-
JIEJIbHBIX KJIAaCCOB (HACBIILIEHHbIE, HEHACHIIIEHHbIE U apOMAaTUYECKUE YIIIEBOI0OPO-
IIbl, CIUPTHI, (EHOJIBI, aJIbJAECTUbI, KETOHBI, KapOOHOBBIE KUCIOTHI U Ap.) Cocrapie-
HUE TOJIHBIX U COKPAIEHHBIX CTPYKTYPHBIX (POPMYJI OPraHUYECKUX BEIIECTB OT-
JICbHBIX KJIACCOB, MCIIOJIb3Ysl MX HAa3BaHMsS IO CHUCTEMATHYECKOW HOMEHKIAType.
Pacuets! npocreiiieii popMyIbl OpraHMYeCKON MOJIEKYIbI, UCXOMs U3 3JIEMEHTHO-
ro coctana (B %).

IIpakTnueckoe 3ansaTne Ne 13.

CBoiicTBa OpraHMYECKUX COEIMHEHUH OTHENbHBIX KJIAcCOB (TPUBHAJIbHAS U MEX-
IyHapoJIHash HOMEHKJIATypa, XMMHUYECKHE CBOWMCTBA, CIIOCOOBI IMOJIyYeHHs): Ipe-
JieNbHbIe (AJIKaHbI U HUKJIOAJIKAHbI), HENpeenbHble (AJIKEHbI, aJIKUHBI, aJKaJUEHBbI)
Y apOMAaTUYECKHE YTIIEBOAOPOIbI, CIUPTHI U (DEHOIIBI, KAPOOHOBBIE KUCIOTHI M A(PH-
Pbl, AIBJETUABI U KETOHBI, aMUHBI 1 aMUHOKHCIIOTHI, BBICOKOMOJIEKYJISIPHBIE COE/IU-
HEeHMs. 3a/1aHusl HA COCTABJIICHUE YPAaBHEHUN XUMHUYECKUX PEaKIHi C y4acTueM op-
TaHWYECKHX BEILECTB HA OCHOBAHUU MX COCTAaBa U CTPOCHMSL.

IIpakTnueckoe 3ansitue Ne 14. CocraBieHune cxeM peakuuid (B TOM 4YHCIE IO
MPEUIOKEHHBIM LIENIOYKaM HPEeBpalleHHI), XapaKTepU3yIOIMX XUMHUECKHE CBOM-
CTBa OPTaHUYECKUX COEJAMHEHUU OTIENbHBIX KJIACCOB, CIIOCOOBI UX MOJIYYEHHS U
Ha3BaHWE OPraHUYECKUX COECOUHEHHMI IO TPUBHAIBHOM M MEXIYHApOJHOM CHCTeE-
MaTH4YECKOM HOMEHKJIAType. PenieHue NpakTMKO-OPUEHTUPOBAHHBIX 3aJaHMM Ha
CBOMCTBA OPraHMYECKUX COCUHEHHH OTAEIbHBIX KJIACCOB

Tema 4.3. Unentuduxanus
OPraHUYEeCKUX BEIIECTB, HUX
3HAYEHWE W NPUMEHEHHUE B
OBITOBOM W TMPOU3BOJICTBEH-
HOM IeITeTLHOCTH YeI0BeKa

OcHoBHOE CoI€CpKaHuE yqeﬁﬂoro MaTepuaJia:

IpodeccHoHATLHO OPHEHTHPOBAHHOE CONEPKAHME:

buooprannueckue coenunenus. Ilpumenenune u Ouonoruyeckas poiib yrieBOJOB.
OxwucieHue yriieBojI0B — UCTOYHUK YHEPTUU KHUBBIX opraHuzmMoB. O0nacTu mpume-
HEHUA aMHWHOKHUCIIOT. HpeBpameHI/m 0O€eJIKOB IMUIIW B OpTraHHU3MCE. brnonornueckue
¢ynkuun 6enkxoB. buonorndeckue GyHKIUU KUpoB. Ponb oprannyeckoit XuMuu B
pelieHny mpobieM MUIIeBoi 6e30MacHOCTH

Poinb oprannyeckoil XMMHUHU B PEIICHUHU PoOIeM 3HepreTuyeckoi 6€30MacHOCTH, B
Pa3BUTHU MCIUIUHBI, CO3JaHNU HOBBIX MAaTCpHUaIOB, HOBBIX HCTOYHWKOB SHCPTHUU
(anmpTepHATHBHBIE UCTOYHUKH 3HEprun). ONacHOCTh BO3AEHCTBHS Ha KMBbIE Opra-
HU3Mbl OPIraHUYECKHUX BEIIECTB OTJENbHBIX KJIAcCOB (YIJIE€BOABI, CIIUPTHI, (PEHOIIBI,
XJIOPOPTraHUYCCKUC MMPOU3BOAHBIC, AJIBACTHUIBI U ,Z[p.), CMBICJT MOKAa3aTCJIsl NpCaACiib-
HO JIONTYCTUMOM KOHLIEHTPAIUH

B Tom uncie:

OK 01, K 02,
OK 04, OK 07, IIK
2.5
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Jlexmus Nel5

IpakTuuyeckoe 3anaTHe NelS«lneHTuUKAMs OPraHUYECKUX COCAMHEHUH OT-
JCJIBHBIX KJIACCOBY.

Wnentudukanisi OpraHu4ecKUX COCAMHEHUH OTIENbHBIX KJIacCcOoB (HAa mpumepe
CIMPTOB, AbJETUIOB) C UCIOIb30BAHUEM MX (DPU3MKO-XMMHUYECKUX CBOMCTB M Xa-
PAKTEpHBIX KAaYECTBEHHBIX peakuui. BO3HMKHOBEHHE AHAIMTUYECKOIO CHUTHaja C
TOYKM 3PEHUS XMMHMYECKHX IPOLECCOB IIPU NPOTEKAHMM KauyeCTBEHHOW peakluw,
MO3BOJISIONICH MICHTH()UINPOBATH MTPEJIOKEHHBIE OPraHNUECKHE BEIECTBA

IpakTuyeckoe 3ansaTue Nel6 «MneHTrduKanUs OPraHUYECKUX COCAMHEHUH OT-
JICJIBHEIX KJIACCOB)).

Nnentudukanus OopraHMYeCKUX COCIMHEHHMHA OTHEIbHBIX KJIACCOB (HA IpUMEpe
KpaxMmasa, KapOOHOBBIX KHUCIIOT, O€JIKOB U T.I1.). [leHaTypanus Oeika mpu HarpeBa-
Huu. L{BeTHBIC peakiuu OeIKOB. BOBHMKHOBEHNE aHATMTUYECKOTO CUTHAJIA C TOUYKH
3pEeHMs] XUMUYECKUX MPOIECCOB MPU MPOTEKAHUH KAa4eCTBEHHOM peakluu, MO3BO-
JISFOIICH UICHTU(DHUIIMPOBATH MPEJIOKEHHBIC OPTaHMYCCKUE BEIICCTBA

Ipakruyeckoe 3ansaTHe Nel6 «/neHTH(UKANM OPraHUUYECKUX COCIMHEHUH OT-
JEJBbHBIX KIIACCOBY.

Wnentudukanus OpraHU4eCKUX COEIMHEHMH OTIENIbHBIX KJaccoB (Ha MpuMepe
KpaxMmaia, KapOOHOBBIX KUCIIOT, OeiKoB U T.11.). JleHaTypauus Oenka mpu HarpeBa-
Huu. l{BeTHbIe peakiun 0eakoB. BO3HHKHOBEHNE aHAIMTUYECKOTO CUTHAJIA C TOUKH
3pEeHHs] XUMUYECKHUX MPOLECCOB IPU IMPOTEKAHUM Ka4eCTBEHHOW pEaklMH, I03BO-
Jso1Eel UIeHTU(UIMPOBATh NPEUI0KEHHbIE OPraHNYECKHE BEIIeCTBA

Pasznea 5. Kunernueckue

H TEPMOAUHAMHUYCCKHUE 3AKOHOMEPHOCTHU MPOTCKAHHUA XUMHNICCKHUX peammﬁ

Tema 5.1.

CKOpOCTh XMMHUYECKHUX pPe-
akui. XMMUYECKOE PaBHO-
BecHe

OcHoBHOE CoICpKaHuE yqeﬁﬂoro MaTepuaJia:

CKOpOCTh peakiiu, €€ 3aBUCUMOCTh OT Pa3JIMUHBIX (PAaKTOPOB: MPUPOJBI Pearupy-
IOIIMX BEIIECTB, KOHLIEHTPALMU PEATUPYIOIINX BEIIECTB, TEMIIEPATYPhI U TIOLIATN
pEaKIMOHHONH MOBEPXHOCTH. TeruioBbie d(PEeKThl XUMHUUECKUX peakiuid. JK30- U
3H}10TepMI/IquKI/Ie peaKIII/II/I.

OO6patumocTh peaknuii. XUMUYECKOE PABHOBECHE U €T0 CMENICHUE MO ACHCTBHEM
pa3nuuHbIX (PaKTOpOB (KOHIIEHTpAIMS PEAareHTOB HJIM MPOAYKTOB PEAKIINH, J1aBlie-
HUE, TeMIepaTypa) A CO3JaHMs ONTUMATBHBIX YCIOBUN MPOTEKAHUSI XUMUYECKUX
npoueccoB. [Ipunnun Jle-Illatense.

B Tom uncie:

Jlexkuus Nel6

IIpakTuyeckoe 3ansaTue Ne 17. PemieHne nmpakTHKO-OPHEHTHPOBAHHBIX 3a7aHUI

OK 01, K 02,
OK 04, OK 07, TIIK
2.5
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Ha aHanu3 (PaKTOPOB, BIUSIOIINX HA U3MEHEHUE CKOPOCTH XMMHUYECKON peaKIiHy.
PemreHne npakTMKO-OPUEHTUPOBAHHBIX 3aJaHUKM HA INPUMEHEHME NpUHOHUNA Jle-
[IaTenbe 11 HAXOXKACHUS HAIPABICHUS CMEIICHUS PAaBHOBECUS XUMHYECKOH pe-
aKIUK 1 aHaJu3 (HaKTOPOB, BIUSIONINX HA CMEIIEHHE XMMUYECKOTO PAaBHOBECHSI.

Pa3znean 6. PacTtBopnl

Tema 6.1. OcHoBHoOe coJepkaHHe Y4eOHOIr0 MaTepuaJia: OK 01, K 02,
[TonsiTue o pactBopax PactBopenne kak  (pU3MKO-XUMHUYECKUIA MPOIIECC. PactBopsI. CnocoOmI OK 04, OK 07, IIK
IIPUTOTOBJIEHUS pactBopoB. PacTtBopumMocTs. MaccoBas 10751 pacTBOPEHHOTO 2.5
BemiecTBa. CMBIC MOKa3arens NpeiesbHO JOMYCTUMON KOHLEHTpalUu U €ro uc-
MOJIb30BaHKE B OLIEHKE SKOJIOTUIECKO 0€30IacHOCTH.
[IpaBuia 3K0JI0rHYECKH 11e1eCO00Pa3HOr0 NOBEJCHUS B OBITY U HA IPOM3BOJICTBE B
LEJISIX COXPaHEHUsI CBOETO 3/I0POBBS U OKPY’KaroIlel IPUPOIHON Cpesibl; ONTaCHOCTh
BO3/ICHCTBUS HA KMBbIE OPraHU3MbI OIIPEJICIICHHBIX BEIIECTB.
B ToM 4ucie:
Jlexmust Nel7
IIpodeccrnoHaIbHO OPHEHTHPOBAHHOE COJIEPsKAHME!
IIpakTHyeckoe 3anaTHE Ne 18. Pemenne npakTMKO-OpUEHTUPOBAHHBIX PACUETHBIX OK 01, K 02,
3aJa4 Ha pacTBOPBI, UCIIOJIb3YeMbIE B OBITOBOW U MPOU3BOICTBEHHOM 1€ATEIILHOCTH OK 04, OK 07, IIK
yenoBeKa. MaccoBast 10511 paCTBOPEHHOT'O BEILIECTBA. 2.5
Tema 6.2. Ilpakmuueckoe 3anamue Ne 19 «IIpurotoBneHue pactBopoBy». IlpurorosneHue OK 01, K 02,
WccnenoBanue CBOMCTB pac- | pacCTBOPOB  3aJaHHOM (maccoBoit, %) KOHIIGHTpaluu (C  TPaKTHUKO- OK 04, OK 07, IIK
TBOPOB OPUEHTHUPOBAHHBIMHU BOIPOCAMH) U OTIPEIeIEHUE Cpeibl BOJHBIX PAaCTBOPOB. 2.5
Pemenue 3a1a4 Ha IPUTOTOBJIEHUE PACTBOPOB.
Pa3nes 7. Xumus B ObITY M NIPOM3BOACTBECHHOM AeATEJIbHOCTH
Tema 7.1. OcHoBHoOe coJep:kaHue Y4eOHOIro MaTepuaJia: OK 01, K 02,
Xumus B ObITy ¥ Ipou3Bof- | [IpakTuueckoe 3ansitue Ne 20 OK 04, OK 07, IIK
CTBEHHOM JeATeNbHOCTH Ye- | [lonck m aHamm3 wHPOpPMAIUU TO TeMaM: «XHMHS W TPOOIEMBI SKOJIOTHHY, 2.5

JJOBCKa

«OnacHOCTh BO3JEUCTBUSI HAa KUBBIE OPraHU3Mbl OMpENETIEHHBIX BeulecTB». Ho-
BEHIINE NOCTH)KEHUS XMMUYECKON HAYKU M XUMUYECKOW TEXHOJIOTUU. Pob Xxumuu
B 00€CTIeYeHNH IKOJOTUIECKON, YHEPTeTUUECKOM 1 MHIIEBOI 6€30MacHOCTH, Pa3BU-
THU MEJUIIUHBI U NPOU3B0OCMBEHHOU OesimMelbHOCHIU.
[IpencraBineHne yCTHBIX COOOIEHUH ¢ pe3eHTalueH.

B Tom uncie:

Jlexmust Nel8

IpodeccHoHATLHO OPHEHTHPOBAHHOE CONEPKAHME!
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IIpakTuyeckue 3ansaTus Ne 21

Ilouck u anamnus HH(bOpMaLII/II/I 0 NPUMCHCHUN XUMHNYCCKUX BCUICCTB U TEXHOJIOIUH!
c ydyeroM Oynymeid mnpodecCHOHATBHOM IESITeNbHOCTH IO TeMaM: BaKHEHIIHe
CTPOUTENBHBIE MaTEepPHaIbl, KOHCTPYKIIMOHHBIE MaTepHUalibl, KPACKH, CTEKJIO, Kepa-
MUK, MaTepHalbl JIsl QJIIEKTPOHUKH, HAHOMAaTEpUasbl, TEKCTUIbHBIE BOJIOKHA, HUC-
TOYHUKH SHCPIrUur, OPraHnvdCcCKUC 1 MUHCPAJIbHBIC yI[O6pCHI/I$I, JICKApCTBCHHBIC BC-
IecTBa, ObITOBAsT XUMHUSI.

[IpencraBnenue pe3ynbTaToB B (hopMe MUHHU-JIOKIIAJA C Ipe3eHTauel

IpakTuyeckne 3ansaTus Ne 22

Ilouck u anpanus HH(i)OpMaHI/II/I O MPUMCHCHUN XUMHUYCCKHUX BCUICCTB U TEXHOJIOTUHU
c ydyeroM Oynymed mnpodecCHOHATBHOM AEsITeNbHOCTH IO TeMaM: BaKHEHWIIHe
CTPOUTCIIbHBIC MAaTCpUajibl, KOHCTPYKIHOHHBIC MAaTCpHUaJibl, KpaCKHU, CTCKJIO, K€pa-
MUK, MaTepHalbl IJIs AJIEKTPOHUKH, HAHOMAaTepUasbl, TEKCTUIbHBIE BOJIOKHA, UC-
TOYHUKH SHCPIrur, OPraHn4cCKuc 1 MHUHCPAJIbHBIC YI[O6p€HI/I$I, JICKApCTBCHHBIC BC-
IecTBa, OBITOBAS] XUMHUSL.

[IpencraBieHue pe3ysbTaToB B popMe MUHM-JIOKIIAJIA C Pe3eHTaluei

IIpome:xkyTouHas arrecrauus B popme n1uppepeHHPOBAHHOIO 3a4€Ta
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3. YCJIOBUS PEAJIM3AILIMU TPOTPAMMBI OBIIIEOBPA3OBATEJBLHOM JUCIIU-
IIJIMHbI

3.1. MarepuajbHo-TeXHHYECKOe o0ecriedeHne peajn3anuu padoyeil mporpaMmal
Jiia peanuzanuu o0pa3oBaTeIbHOrO Mpolecca (BceX BHUIOB Y4eOHOH NESATENbHOCTH) IO

JUCLIUTUTMHE UCTIOJIB3YIOTCS CIEIYIONIUE CIIeUalbHbIe TIOMEIIEHHUS, OCHAIIEHHBIE B COOTBETCTBUHU
¢ [Ipunoxenuem 8 OII CIIO:

- Kabuner o0mieoOpa3oBaTenbHbIX AUCIUILINH.

3.2. UndopMmanmoHHoe odecniedeHne peajn3anun padoydeii nporpaMmsl

Jlnst peanuzarnuu mporpamMmbl 0011e00pa3oBaTeIbHONW JTUCHUTLIMHBI OMOINOTEYHBIA (POHT
UMEET IIeUaTHbIC, HJIEKTPOHHBIE 00pa30oBaTeIbHbIE U HH(POPMALIMOHHBIE PECYPCHI.

3.2.1. OcHOBHBbIE HCTOYHUKH

1. Xumus. 11 knacc: 6a30BbIN ypOBEHb : yUEOHUK Ui 00pa30BaTEIbHbIX OpraHU3aLuil
/ 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.(Jara obpamenus - 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 :
[Tpocsemenwne, 2023. — 446 c. — ISBN 978-5-09-107226-6. — Texcr : anekrpoHHslii // Jlasb :
3MeKTpoHHO-0nbmmoreynast cucrema. — URL: https://e.lanbook.com/book/334892 (nmata oOparie-
Hus: 27.01.2025).

3. Xumus : 11-# knacc : yrinyOnénseiii ypoenb : yueOnuk / B. B. Epemun, H. E.
Kyspmenko, 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
cucrema. — URL: https://e.lanbook.com/book/360821 (nata obpamenus: 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 : a5ekTpoHHbIH // JlaHb : 371eKTpOHHO-OMOIMOTEYHas 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 HHPOPMATMOHHO-00Pa30BaTEIbHBIX
pecypcoB).([lata obpammenust - 01.04.2024).

5. http://www.window.edu.ru (ExuHoe OkHO mocTyma 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 06pa3oBaTenbHbIA mopTanr.  JlOCTYIHOCTD,
KauecTBo, a¢dhekTuBHOCTS).([ara obparieHus - 01.04.2024).
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4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHMUAA OEIJ.[EOEIiA3OBATEJII>HOﬁ JUCHUITVINHBI
4. KOHTPOJIb U OHEHKA PE3YJIBTATOB OCBOEHUSA OBINEOBPA3OBATEJIbHOU JUCHUIIVIMHBI

KoHTpomnb 1 OlleHKa pacKphIBalOTCS Yepe3 AUCUUIUIMHAPHBIE Pe3yNIbTaThl, YCBOCHHBIC 3HAHUS U MPUOOPETEHHBIE 00YUYAIOMIMMUCS YMEHHUS, HAIIPABIICH-
HbIE Ha (hopMupoBaHHE OOIIMX U MPOPECCHOHATBHBIX KOMIIETECHITHI

Pe3ynbrarel 00yueHus

Ilokazarenu OLICHKH

Tun oLleHOYHBIX MEPONTPUATHI

- 3HaTh OCHOBOIOJIATAIOIINE TMOHATHSA (XHUMUYCCKHH 3JIe-
MEHT, aTOM, HM30TOII, AIEKTPOHHAs 000I0YKa aToma, s-, p-,
d-a5exTpoHHBIE OPOUTAIIH ATOMOB, MOJICKYJIa, BaJICHTHOCTD,
3IEKTPOOTPULATEIBHOCTh, XUMHUECKAs CBSI3b, CTPYKTYpPHAs
dopMyna (pa3BepHyTass U COKpAIICHHAS), MOJIb, MOJISIPHAs
Macca, MOJISIpPHBIH 00BEM, A3JIEKTPOOTPHUIATEIBHOCTD, CTe-
MeHb OKHCIICHUSI, XUMUYECKasl CBS3b (KOBAJICHTHAs, MOHHAS,
MeTaJuTh4ecKas, BOJOPOIHAs), KPUCTAILUIMYECKAsT PEIICTKa,
TUTBl XUMUYECKUX PEAKIM, pacTBOP, DJIEKTPOJIUTHI, HE-
ANEKTPOJIUTHI, ANEKTPOJUTUYECKAs AUCCOLMAIIMS, OKUCIU-
TeNb, BOCCTAHOBHUTENIb, CKOPOCTh XHMHUYECKOW pEAKINH,
XUMHUYECKOE PAaBHOBECHE, YIJIEPOAHBIN CKeleT, (yHKIHO-
HaJpHas TPyMIa, paauKal, U30MEpHsi, U30MEPbI, TOMOJIOTH-
YECKUU PsiZl, TOMOJIOTH, YTI€BOAOPObI, KUCIOPOA U a30T-
coJiepKallre COCIWHEHUsI, MOHOMEp, TOJIUMEP, CTPYKTYp-
HOE 3BEHO, BEHICOKOMOJIEKYJISIPHBIE COEAMHEHU);

- 3HaTh TEOPUU M 3aKOHBI (TEOPUS CTPOCHUSI OPTaHHMYECKUX
BeuiectB A.M. byrtnepoBa, Teopusi 3JIEKTPOIUMTHUECKON
nuccounanuu, nepuoanmdeckuit 3akon J[.M. Menneneena,
3aKOH COXPAaHEHMSI MacChl BEIIECTB, 3aKOH COXpPAHEHUS U
MIPEBPAIICHUS YHEPTUN TTPU XUMHUECKUX PEAKIIHSIX ),

- 3HaTh 3aKOHOMEPHOCTH, CHMBOJIMYECKHH SI3bIK XHUMHH,
MHPOBO33PECHUECKHE 3HAHUSA, JISKAIIUe B OCHOBE MOHWMA-
HUS TPUYUHHOCTU M CHUCTEMHOCTH XUMHUYECKHUX SIBICHUH,
(haKkTOJIOTUUECKHE CBEJEHUS O CBOMCTBAX, COCTaBe, TOJY-
YeHHH U 0€30MaCHOM HCIOJB30BAHUU BAXHEHUIIUX HEopra-

- 3HaeT OCHOBOIIOJIATalOIINE MOHATHUS (XMMHYECKHH 3i1e-
MEHT, aTOM, U30TOI, 3JIEKTPOHHAsl 000JI0UKa aToma, s-, -,
d-aneKTpoHHBIE OpOWTAIM aTOMOB, MOJICKYJa, BaJICHT-
HOCTb, 9JIEKTPOOTPHULIATEIBHOCTh, XMMHYECKasl CBS3b,
CTpyKTypHasi (¢opmyna (pa3BepHyTas W COKpalICHHas),
MOJIb, MOJISIpHAsl Macca, MOJISIpHBIA 00BEM, JIEKTPOOTPH-
LATEJIbHOCTh, CTETIEHb OKUCIICHUSI, XUMUYECKasi CBA3b (KO-
BaJICHTHAs, MOHHAs, METAJUIMYecKas, BOJOPOJHAs), KpH-
CTaJUTMYECKasl PELIeTKa, TUIIbl XMMUUYECKUX peaKkui, pac-
TBOP, IEKTPOJIUTHI, HEANEKTPOJIUTHI, dJIEKTPOIUTHUECKAS
JUCCOIMANMs, OKHCIHTEIb, BOCCTAHOBMUTENb, CKOPOCThH
XUMHYECKON pEaKUuu, XMMHUYECKOE PaBHOBECHE, YTIJIE-
POIIHBIN cKeneT, pyHKIHOHAIbHAS IpyMIa, pajuKal, U30-
MepHsl, U30MEPBl, TOMOJIOTMYECKUM psAll, TOMOJIOTH, yTJe-
BOJOPOABI, KHUCIOPOA M Aa30TCOJEPKAILUE COCIUHEHUS,
MOHOMED, MOJIUMEDP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKY-
JISpHBIE COEMHEHMS);

- 3HAeT TEOpUHU U 3aKOHbBI (TEOpPHUS CTPOEHUS OpraHHuye-
ckux BemectB A.M. bytnepoBa, TeopHs 3I€KTpOIIUTHYE-
CKOW Juccoumanuu, nepuoandeckuit 3akon [[.M. Menne-
JIeeBa, 3aKOH COXPAHEHHs MacChl BEIIECTB, 3aKOH COXpa-
HEHUS U IIPEBPALCHNS DHEPTUH NIPU XMMHUECKUX PEAKIIU-
51%),

- 3HaeT 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SA3BIK XHMHH,
MHPOBO33PEHUECKHE 3HAHUS, JIEXKAIIUE B OCHOBE IIOHUMA-
HUSl IPUYMHHOCTH U CUCTEMHOCTH XMMMUYECKUX SIBJICHMH,

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

VYerHblit onpoc no teme 1.2.
[IpakTuueckoe 3ansitue Ne 2
Pasnen 2. Tema 2.1.
[TpakTnueckoe 3anstue Ne 3
Tema 2.2.

YcTHbI onpoc 1o Teme 2.2.
ITpakTnueckoe 3ansTue Ne 4
Paznen 3. Tema 3.1.
ITpakTnueckoe 3ansatue Ne 5
Tema 3.2.

ITpakTnaeckoe 3ansTue Ne 6
IIpaxTnueckoe 3anstue Ne 7
IIpakTnueckoe 3anarue Ne 8
Paznen 4. Tema 4.1.
YcrHbli onpoc 1o Teme 4.1.
Tema 4.2.

ITpakTndeckoe 3anstue Ne 9

[IpaxTnueckoe 3ansTue NelO
IIpakTnueckoe 3anarue Ne 11
[TpakTnueckoe 3ansitue No 12
Paznen 5. Tema 5.1.
[IpaxkTnueckoe 3ansTue Ne 13
Pa3nen 6. Tema 6.1.
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HUYECKMX W OPraHUYECKHX BEIIECTB B OBITY M IpaKTHYe-
CKOM JIeSATCIHFHOCTH YCIIOBEKA,

OK 01, K 02, OK 04, OK 07,I1K 2.5

(hakTOJIOTMYECKHE CBEJACHUS O CBOMCTBAX, COCTaBE, MOJY-
YeHUH U 0€30MaCHOM WCIOJIb30BAaHUU BAKHEHIINX HEOp-
TaHUYECKUX W OPTaHMYECKHX BEIICCTB B OBITY W NMPAKTH-
YEeCKOM JICATCIbHOCTH YeJIOBEKA,

[IpakTnueckoe 3austue Ne 14
Paznen 7. Tema 7.1.

[IpakTuueckoe 3austue Ne 15
ITpakTnueckoe 3ansatue Ne 16

- YMETb PAaCKpbIBaTh CMBICI IepuoaudecKoro 3akona J[.1.
MeHngeneeBa U JIEMOHCTPUPOBATH €r0 CHUCTEMATU3UPYIO-
I1Y10, 0OBSCHUTEIbHYIO Y IPOrHOCTUYECKYIO (DYHKIIMH;

OK 01, K 02, OK 04, OK 07, 1K 2.5

- YMeeT pacKphIBaTh CMBICI Iepuoaunueckoro 3akona J1.1.
MenzeneeBa U JEMOHCTPUPOBATH €r0 CUCTEMATH3HPYIO-
IIYI0, OOBSCHUTEIBHYIO ¥ POTHOCTHYECKYIO (DYHKIIHH;

Tema 1.2
YcTHbli onpoc 1o Teme 1.2.
[IpakTuueckoe 3austue Ne 2

- YMETb OIPENENATh BaJCHTHOCTb U CTENEHb OKHUCIICHUS
XUMHUYECKUX JJIEMEHTOB B COCIMHEHMSX PA3IMYHOIO COCTa-
Ba, BUJI XUMHUYECKOM CBsI3U (KOBaJEHTHAs, MOHHAs, MeTall-
JMYecKasi, BOJOPOHAas) B COEIUHEHUSIX, TUI KpUCTAJJINYE-
CKOM peIIeTKH KOHKPETHOTO BEIIeCTBa (aTOMHAsl, MOJIEKY-
JsipHAasl, MOHHAsA, METAJUIMYECKas), XapakTep Cpelbl B BOJ-
HBIX paCTBOPAaX HEOPraHUYECKUX COCAUHCHUM;

OK 01, K 02, OK 04, OK 07,I1IK 2.5

- YMEET OIpPEACIATh BAJICHTHOCTh U CTEIECHb OKUCICHUSA
XUMHUYECKHUX AJIEMEHTOB B COCIMHEHMSIX Pa3]IMYHOIO CO-
CTaBa, BUJ XMMUYECKOH CBs3U (KOBaJICHTHAsl, MOHHAs, Me-
TaJyIn4yecKasi, BOJOPOJIHAs) B COEIMHEHUSAX, TUIl KpUCTa-
JIMYECKOW pEelIeTKH KOHKPETHOro BellecTBa (aTOMHas,
MOJIEKYJISIpHAsl, MOHHAsl, METAJJINYECKas), XapaKTep Cpelbl
B BOJIHBIX paCTBOPAaX HEOPraHUYECKUX COCAVNHECHUM;

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

[IpakTuueckoe 3ansitue Ne 2
Pa3znen 2. Tema 2.1.
[TpakTnueckoe 3anstue Ne 3
Tema 2.2.

[TpakTuueckoe 3ansitue Ne 4
JlaGopaTopHoe 3ansTue Ne 1

- YMETh KJIacCH(PUIMPOBATH XUMUUYECKHE PEAKIUU 10 pas-
JTUYHBIM TIPU3HAKaM (YUCITYy M COCTaBY pEarupyromimx Be-
IIECTB, TEIIOBOMY 3G (DEKTy peakiuu, U3MEHEHHIO CTere-
HEH OKHUCIICHHUS DJIEMEHTOB, OOpaTHMMOCTH pEaKIHH, yda-
CTHIO KaTaJlu3aTopa);

OK 01, K 02, OK 04, OK 07, TIK 2.5

- yMEET KJIACcCU(PHUITUPOBATh XUMUYECKHE PEAKIINH TI0 pa3-
JTUYHBIM TPU3HAKaM (YUCIy U COCTaBy pearupyromux Be-
IIECTB, TETNIOBOMY (D PEKTy peakiiuu, U3MEHEHHUIO CTerle-
HEl OKHCIIEHUS DIIEMEHTOB, 0OpaTUMOCTH peaklUu, yd4a-
CTHIO KaTalau3aTopa);

Paznen 2. Tema 2.1.
ITpakTnueckoe 3ansaTue Ne 3
Pasnen 5. Tema 5.1.
ITpakTnueckoe 3ansaTue Ne 13
IIpakTHKO- OPUEHTUPOBAHHBIE

pacyeTHble 3aJaHus Ha JHC-
MIEPCHBIE CUCTEMBI, HCTOIb3Y-
e€MbIe B OBITOBOM U MPOU3BO/I-
CTBEHHOH JeSTETbHOCTH YeJIO-
BEKa

- YMETh COCTABJISITh YPABHEHUS PEAKIMI PA3TIMYHBIX TUIIOB,
MIOJTHBIE M COKpAIEHHBIE YPAaBHEHUS peakifii HOHHOTO 00-
MEHA, YYUTBIBAasl YCIIOBHUS, TP KOTOPBIX 3TH PEAKIIUU HIYT
J10 KOHIIa;

OK 01, K 02, OK 04, OK 07,I1K 2.5

- YMEET COCTaBJISITh YPAaBHEHMS PEAKUUN pPA3IUYHBIX TH-
TI0B, ITOJIHBIE U COKPALICHHBIE YPABHEHUs PEAKIUN NOHHO-
ro oOMeHa, YYUThIBas yCJIOBUS, MPU KOTOPBIX 3TH pPEak-
WX UOYT 10 KOHIIA;

Paznen 2. Tema 2.1.
ITpakTnueckoe 3ansTue Ne 3
Tema 2.2.

ITpakTnueckoe 3anstue Ne 4
Jlabopartopnoe 3ansiTre No 1
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- yMeTb  pacKpblBaTh  CYHIHOCTh  OKHCIUTEIbHO-
BOCCTAHOBUTEBHBIX PEAKIMI MOCPEICTBOM COCTAaBJICHUS
AIIEKTPOHHOIO OajlaHca 3TUX peaKLuil;

OK 01, K 02, OK 04, OK 07, TIK 2.5

- yMeeT pacKpblBaThb  CYHUIHOCTh  OKHCJIHMTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKLM MOCPEICTBOM COCTaBJICHUS
AJIEKTPOHHOTO OajaHca 3TUX PEaKIIHA;

Pa3znen 2. Tema 2.1.
[IpakTuueckoe 3ansitue Ne 3
Tect «CtpoeHue aTOMOB XH-
MUYECKHX D3JIEMEHTOB U TpHU-
poJla XUMHUYECKOH CBSI3N.

- YMETb OOBSICHATH 3aBUCHMOCTH CKOPOCTH XUMHYECKOM
peakiuu OT Pa3IuyYHBIX (HAaKTOPOB; XapaKTep CMENICHUs
XUMHYECKOTO PABHOBECHS B 3aBUCUMOCTH OT BHEITHETO
BozaeiictBus (mpunnun Jle [larense);

OK 01, K 02, OK 04, OK 07, TIK 2.5

- yMeeT OOBSCHATh 3aBUCHUMOCTh CKOPOCTH XHUMHYECKOMN
peakiyu OT Pa3JIMYHBIX (DAKTOPOB; XapakTep CMEIICHUS
XUMHYECKOTO PAaBHOBECHS B 3aBUCHUMOCTH OT BHEIIIHETO
BozaeiicTBus (npuniun Jle [larense);

Pasznen 5. Tema 5.1.
[IpakTuueckoe 3austue Ne 13
3ajaun Ha COCTaBJICHUE XH-
MUYEeCKUX (HOpPMYI JBYXaTOM-
HBIX COCIUHCHUN (OKCHJIOB,
Cyiab(GUI0B, THAPUIOB U T.I1.).

- YMCTb IMPOBOAWTL PCAKIHMU, IMOATBCPKAAOMIUC Kaydc-
CTBEHHBIM COCTaB Pa3JIMYHBbIX HCOPraHUYCCKHUX BCHICCTB,
pacrio3HaBaTb OIIBITHBIM ITIYTEM HOHBI, IIPUCYTCTBYIOIIUC B

BOJIHBIX PaCTBOPAaX HEOPraHUYECKHUX BEILECTB;
OK 01, K 02, OK 04, OK 07, TIK 2.5

- YMEET NPOBOAUTH PEAKIMHU, MOATBEPKIAIOIINE Kaye-
CTBEHHBIN COCTaB pPa3JIMYHBIX HEOPraHUYECKUX BEIECTB,
pacro3HaBaTh ONBITHBIM ITYTEM HOHBI, IPUCYTCTBYIOUIUE B
BOJHBIX PacTBOpaxX HEOPTAaHUUYECKHUX BEIIIECTB;

Pa3nen 3. Tema 3.3.
Jlabopartopnoe 3ansTue Ne 2
Jlaboparoproe 3ansiTue No 3

- YMETh YCTaHaBIMBATh MPUHAATIE)KHOCTh HEOPTAaHUYECKUX
BEIIECTB M0 UX COCTAaBY K OMPEAEICHHOMY KJacCy/TpyIie
COEMHEHHH (IIPOCThIE BEIIECTBA - METAJUIbI M HEMETaJlIbI,
OKCH/JIBI, OCHOBAHWMSI, KUCIIOTHI, aM(QOTEPHBIE THIPOKCHIBI,
COTIN);

OK 01, K 02, OK 04, OK 07, TIK 2.5

- yMeeT yCTaHaBIMBaTh MPHUHAJJICKHOCTh HEOpraHU4e-
CKHX BEIIECTB MO0 WX COCTaBy K OMNpPEISICHHOMY KJac-
Cy/Tpynime coeluHeHu# (MpoCThie BEIecTBa - METAIJIbI U
HEMETAJIIBI, OKCHJIBI, OCHOBAHUS, KUCIOTBI, aM(pOTEepPHBIC
TUAPOKCH]IBI, COJIH);

Pazgen 3. Tema 3.1.
IIpakTrueckoe 3ansatue Ne 5
Tect «Mertamnuueckue /
HemeTamnmmueckue CBOMCTBA,
DNEeKTpOOTpULIATETbHOCT U
CPOJICTBO K DJICKTPOHY XUMH-
YECKHX DJIEMEHTOB B

HCTEME XHMMHUUECKHX COOTBET-
CTBUE€ C HUX DJIEKTPOHHBIM
CTPOCHUEM U MOJIOKEHHUEM B
MEPUOJINYECKON CUCTEME XU-
Mudeckux ajementoB J[.W.
MeHpeaeeBay.

- YMETh XapaKTepPU30BaTh (OMHUCHIBATH) OOIINE XUMUYECKHE
CBOMCTBAa HEOPraHMYECKUX BEIIECTB PA3TUYHBIX KJIACCOB,
MMOATBEPK/IATh CYIIECTBOBAHNE T€HETUYECKOMN CBSI3U MEXKTY
HEOPraHWYeCKHMMH BEIIECTBAMH C TOMONIbI0 ypaBHEHHI

- yMeeT XapaKTepu3oBaTh (OMHUCHIBATH) OOIIUE XUMHYE-
CKHE CBOMCTBA HEOPraHMYECKUX BEIIECTB pPa3IUYHBIX
KJIACCOB, TOJATBEP)KIATh CYIIECTBOBAHHE T'E€HETUYECKON
CBSI3U MEXK]ly HEOPraHWYECKUMH BEIECTBAMHU C MTOMOIIBIO

Paznen 3. Tema 3.2.
ITpakTnueckoe 3ansTue Ne 6
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COOTBETCTBYIOLINX XUMUYECKUX PEAKIIUIA;
OK 01, K 02, OK 04, OK 07, TIK 2.5

YPaBHEHUH COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIUM;

- YMETb HCIOJIb30BaTh XUMHYECKYIO CHUMBOJIUKY AJIs CO-
CTaBJICHUs (OPMYJT BEIIECTB U YPABHECHUI XUMHUYECKUX Pe-
akuii, cucrematndyeckyro HomeHkinatypy (IUPAC) u Tpu-
BHAJIbHBIC HA3BAHMS OT/ACJBbHBIX HEOPTraHUYECKUX BEIICCTB
(yrapHslii ra3, yriaeKkuciblid Ta3, aMMUakK, raiieHasi u3BecTb,
HeralieHasi U3BeCTbh, IMThEBAsl COJIa, TUPUT U JAPYTHUE);

OK 01, K 02, OK 04, OK 07, IIK 2.5

- YMEET HCIOJIb30BaTh XMMHUYECKYI0 CHUMBOJUKY ISl CO-
CTaBJieHUs (OPMYJI BEHICCTB U YPaBHEHUH XUMHYECKHX
peaknuii, cucremarnueckyro HomeHknatypy (IUPAC) u
TPUBUAJILHBIC HA3BaHUS OTJEIbHBIX HEOPraHUYECKUX Be-
1iecTB (yrapHblid ras, yrieKuciblid ra3, aMMHUak, ramieHas
W3BECTh, HETAIlleHasi W3BECTh, MUTHhEBas COja, MUPUT U

JpyTHE);

Paszgen 1. Tema 1.1
[Ipaktuueckoe 3ansitue Ne 1
Pa3nen 3. Tema 3.1.
IIpaxTrueckoe 3anstue Ne 5

- YMETh MPOBOJIUTH BBIYUCIICHUS C HUCIOIH30BAHUEM TOHS-
THs ""MaccoBas J0JIs BELIECTBA B pacTBope’, 00bEMHBIX OT-
HOIIICHUI Ta30B MPU XUMUYECKUX PEAKIUSAX, 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 COXPaHEHHUSI MAacChl BEIIECTB, MPEBPAIICHUS] U CO-
XpaHEHUS SPHEPTUU;

OK 01, K 02, OK 04, OK 07, IIK 2.5

- YMEET MPOBOAUTH BHIYUCIICHHS C UCIIOJIb30BAHUEM TOHSI-
T '"'MaccoBas JIOJIsI BelIecTBa B pacTBope’, 0ObEMHBIX
OTHOIIEHUH Ta30B MPU XUMUYECKUX PEAKIUAX, MACCHI Be-
ecTBa MM O0beMa ra3oB MO H3BECTHOMY KOJIMYECTBY
BEILIECTBA, MACCe WM 00BbEMY OJIHOTO U3 Y4aCTBYIOIIHMX B
peaKIMM BEIIeCTB, TEIIOBOro 3((eKTa peakiuu Ha OCHO-
B€ 3aKOHOB COXPaHEHUsSI MACChl BEIIECTB, MPEBPAICHUS U
COXpaHEHUs SHEPIUH;

Pazgen 1. Tema 1.1
[IpakTuueckoe 3anstue Ne 1
Pa3nen 3. Tema 3.2.
[IpakTuueckoe 3austue Ne 7
[IpakTnueckoe 3ansarue Ne 8
[IpakTUKO- OPUEHTUPOBAHHBIE
TEOpPETHUECKUE 3aJaHus Ha
XapaKTEePU3aLUI0 XUMUYECKUX
3JIEMEHTOB: «MeTamn4yeckue
HEMETaJUIMYECKUE CBOMCTBA,
ANEKTPOOTPHUIIATEIBHOCTE |
CPOJCTBO K JJIEKTPOHY XUMH-
YECKUX DJIEMEHTOB B COOTBET-
CTBUE€ C HUX DIEKTPOHHBIM
CTPOEHUEM U TOJI0KEHUEM B
MEPUOIUYECKON CHUCTEME XU-
Mmudeckux ajementoB J[.U.
MenneneeBa»
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- YMETh MPOBOJUTH BBIUMCIICHUS MO XMUMUYECKUM YpaBHeE-
HUSM (Macchl, 00beMa, KOJIMYECTBA HMCXOJHOTO BEIIECTBA
WIHA TIPOJIYKTa PEAKIMK 110 U3BECTHBIM Macce, 00beMy, KO-
JUYECTBY OJHOTO M3 MCXOJHBIX BEUIECTB WM MPOAYKTOB
peaKIum);

OK 01, K 02, OK 04, OK 07, TIK 2.5

- YMEET MPOBOAUTH BBIYUCIICHUS 110 XUMHYECKUM ypaBHE-
HUSIM (Macchl, 00beMa, KOJUYECTBA UCXOAHOTO BEIIECTBA
WU TPOJYKTa PEAKIMU IO H3BECTHBIM Macce, 00beMmy,
KOJIMYECTBY OJHOTO W3 MCXOJHBIX BEIECTB WU MPOIYK-
TOB PEAKIIUH);

Paszgen 1. Tema 1.1
[IpakTuueckoe 3anstue Ne 1
Paznen 3. Tema 3.2.
IIpaxkTueckoe 3ansatue Ne 7
[IpakTuueckoe 3austue Ne 8

- YMETh XapaKTepU30BaTh XUMHUUECKHUE MTPOLIECCHI, JIeKAIIHE
B OCHOBE IPOMBIIIUICHHOTO TOJYyYEHUsI CEPHOM KHCIIOTHI,
aMMHaKa, a Takxke cHOpPMUPOBAHHOCThH MPEACTABICHUI 00
OOMIMX HAyYHBIX MPHUHIIUAIAX W SKOJOTHYCCKHX MPOOIeMax

XMUMHUYECKOI0 MPOU3BO/ICTBA;
OK 01, K 02, OK 04, OK 07, TIK 2.5

- YMeeT XapaKTepU30BaTb XMMHUYECKUE IIPOLIECCHI, JIeXKa-
1Y€ B OCHOBE IIPOMBIIUICHHOT'O IIOJIYYEHHS] CEPHOU KHC-
JOTHI, aMMHaKa, a TakXke c(hOpMUPOBAHHOCTH MpEACTaB-
JeHUH 00 OOIMMX HAYYHBIX MPUHIMIAX U HKOJIOTHYECKUX
pobIeMax XUMHUIECKOTO MTPOU3BOJICTBA;

Pa3zngen 7. Tema 7.1.
[IpakTuueckoe 3anarue Ne 15

- YMEThb IPUMEHSATH IOJO0KEHUS TEOPUU CTPOCHHSI OpraHu-
yeckux BeuiectB A.M. BytnepoBa a1 00bsiCHEHUs 3aBUCH-
MOCTH CBOMCTB BEILIECTB OT UX COCTaBA M CTPOCHUS; 3aKOH
COXpaHEHUsI MaCChl BEUIECTB;

OK 01, K 02, OK 04, OK 07, IIK 2.5

- YMEET MPUMEHSTH MOJIOKEHUSI TEOPUH CTPOEHUS Opra-
Hudeckux BemecTB A.M. BytiepoBa aiis oO0bsicHeHus 3a-
BHCHMOCTH CBOMCTB BEILIECTB OT MX COCTaBa U CTPOCHHUS;
3aKOH COXPaHEHUs1 MacChl BEIIECTB;

Paznen 4. Tema 4.1.

VYerHbiit onpoc no teme 4.1.
Tema 4.2.

[TpaxTnueckoe 3anstue Nel0

- YMCTb HCHOJB30BATh XWUMHNYCCKYIO CHUMBOJIMKY I CO-
CTaBJICHUSI MOJIEKYJIIPHBIX M CTPYKTYpPHBIX (pa3BepHYTOil,
COKpalIeHHON) (OpMyJl OpraHNYeCKUX BEIIECTB U ypaBHe-
HUI XUMHUYECKUX PEaKIMH, U3roTaBIMBaTh MOJEIN MOJe-
KYJI OPraHU4CCKHUX BCIICCTB I UIUIIOCTpAllU UX XUMUYC-
CKOTO U MIPOCTPAHCTBEHHOTO CTPOSHMUS;

OK 01, K 02, OK 04, OK 07, I1K 2.5

- YMECT HUCHOJIB30BATh XMUMUUYCCKYIO CUMBOJIUKY I CO-
CTaBJICHUS MOJEKYISPHBIX M CTPYKTYPHBIX (pa3BepHYTOMH,
COKpaIIeHHOW) (opMysl OPraHUYECKUX BEIIECTB U ypaB-
HEHUN XUMUYECKUX PEaKIINii, N3rOTaBIMBaTh MOJIEIHU MO-
JICKYJI OPraHM4C€CKrUX BCHICCTB JIA WJUIIOCTPAIMU UX XU-
MHYECKOTO W MTPOCTPAHCTBEHHOTO CTPOCHUS;

Paznen 4. Tema 4.1.

VYerHbii onpoc no teme 4.1.
Tema 4.2.

[IpakTuueckoe 3ansitue NelO
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- yMETh YCTaHaBJIMBATh MPUHAJJIC)KHOCTh U3yYEHHBIX Opra-
HUYECKHUX BEIIECTB IO UX COCTaBY U CTPOECHUIO K OIpee-
JICHHOMY KJIacCy/TpyIIIe COeIMHEHUN (yrieBOJOPOIbI, KHC-
JOpOJl U a30TCOJEpIKalINe COEAMHEHUS, BBICOKOMOJIEKY-
JSpHbIE COETUHEHUS ), JaBaTh UM HA3BaHUS 10 CUCTEMAaTHU-
yeckoit HoMeHkiarype (IUPAC), a Takke npuBOIUTH TPHU-
BHUAJbHbIC HA3BaHMs OTACIBHBIX OPraHMYECKHX BEIIECTB
(3THIIeH, TIPOMUJICH, alleTUJICH, STUJICHTJIUKOJIb, TJIUIEPHUH,
denon, ¢popmanbaeru, aneTaabIerul, MypaBbHHAsT KUCIIO-
Ta, YKCyCHasl KHCIJIOTa, OJIEMHOBAas KHUCJIOTa, CTEapUHOBAs
KHCIIOTa, TJI0KO03a, (pyKTO3a, Kpaxmal, LeJIioN03a, TIId-
i),

OK 01, K 02, OK 04, OK 07, IIK 2.5

- YMeeT yCTaHaBJIMBaTh MPUHA/JICKHOCTh U3YyYEHHBIX Op-
TFaHUYECKUX BEILECTB M0 UX COCTABY U CTPOEHHIO K OIIpe-
JIeJICHHOMY KJIacCy/TpyIIe COeIMHEHUH (yIJIeBOAOPOAbI,
KHUCJIOPOA U a30TCOAEPIKAIINE COCJUHEHUS, BBICOKOMOJIE-
KYJIIpHBIE COEIMHEHMs), 1aBaTh UM Ha3BaHUsS 10 CHUCTe-
Matuueckoir HomeHkaatype (IUPAC), a Taxxe npuBoauTh
TPUBHAIbHbIE Ha3BaHMUs OTIEJIbHBIX OpPraHUYECKUX Be-
miecTB (3TUJIEH, NPOIWIEH, AaleTUJIeH, ATHJICHIJIMKOIb,
IIMUepuH, GeHoun, GopMalblerui, aueTaablerui, Mypa-
BbUHAs KUCJIOTA, YKCYCHAs KHMCJIOTA, OJIEMHOBAsl KUCJIOTA,
CTeapMHOBAas KUCIIOTA, IIII0K03a, (PYKTO3a, Kpaxmal, Lel-
JIH0J103a, TJIULUH);

Pa3znen 4. Tema 4.2.
ITpakTnueckoe 3ansatue NelO
[IpakTuueckoe 3anstue Nel |
3ajaHus Ha COCTaBJICHUE MO-
JIEKYJSAPHBIX U HOHHBIX pPEaK-
LU C y4aCTHEM KHCJIOT, OC-
HOBaHMUI U COJIeH, YCTaHOBIIE-
HUE U3MEHEHUS KHUCIOTHOCTH
Cpensl

- YMETh XapaKTepU30BaTh COCTAB, CTPOCHHE, (PU3UUCCKUE H
XUMHYECKHE CBOMCTBA THUIIMYHBIX MPEICTABUTEIICH pa3iind-
HBIX KJIACCOB OPTAaHWYECKUX BEIIECTB (METaH, 3TaH, YTHJICH,
MpOMUJIeH, aleTuieH, OyramueH-1,3, metunOyramauen-1,3,
OCH30JI, METAHOJI, 3TAHOJI, THJICHTIIUKOJIb, TIUIEPUH, ¢e-
HOJI, aleTajbJeTH, MypaBbHHAs M YKCYCHas KHUCIIOTHI,
TIII0KO03a, Kpaxmall, IeJUTI0N03a, aMUHOYKCYCHAsT KHCIIOTa),
WUTIOCTPUPOBATh TEHETUYECKYIO CBSI3b MEXKIY HHUMH ypaB-
HEHUSMU COOTBETCTBYIOIIUX XUMHUYECKHX PEAKIUH C HC-
MOJIb30BAHUEM CTPYKTYPHBIX (OPMYIT;

OK 01, K02, OK 04, OK 07, IIK 2.5

- YMEeT XapaKTepu30BaTh COCTaB, CTPOCHUE, (U3HUECKUE
1 XMMHYCCKHE CBOMCTBA THIIMYHBIX MPEACTABUTEICH pa3-
JIMYHBIX KJIACCOB OpFaHquCKHX BCIIICCTB (MeTaH, OTaH,
STHWJICH, MPOMUJIEH, aleTuieH, Oyraauen-1,3, meTundyTa-
aueH-1,3, 0eH30JI, METaHOoJ, TaHOJ, STHICHIJINKOIb, TJIH-
uepuH, (QeHoid, aleraibAerHj, MypaBbHHAas M YKCYCHas
KHCIIOTHI, TIIFOKO03a, Kpaxmall, [eJUTI003a, aMHHOYKCYCHAsI
KHCIIOTa), WILTIOCTPUPOBATh TEHETUYECKYIO CBSI3b MEXKIY
HUMHN ypaBHeHI/IflMI/I COOTBCTCTBYIOHII/IX XUMHUYCCKUX pe-
aKIIMI C UCTIOJIB30BAHUEM CTPYKTYPHBIX (POPMYIT,

Paznen 4. Tema 4.2.

[IpakTrnueckoe 3anstue NelQ
[TpakTnueckoe 3anstue Nel |
[TpakTuueckoe 3ansitue Nel2

3amayn Ha pacyeT MaccOBOU
nond  (Maccel) XHUMHYECKOTO
areMeHTa (COeTUHEHUs) B MO-
neKyse (CMecH).

- YMETb OIPENENATh BUIBI XUMUYECKOW CBSI3U B OpraHuye-
CKUX COEIMHEHHUSX (OJMHAPHBIEC U KPaTHbIE);

OK 01,K 02, OK 04, OK 07, IIK 2.5

- YMCCT ONPCACIIAATL BUJBI XUMHYECKOM CBSI3H B OopraHu-
YCCKUX COCANMHCHUAX (OI[I/IHapHBIe u KpaTHLIC);

Pa3znen 4. Tema 4.2.
[IpaxTnueckoe 3anstue NelO
ITpakTnueckoe 3anatue Nel |

- YMETh XapaKTepU30BaTh HMCTOYHHKH YIIIEBOJAOPOIHOTO
ChIpbst (HETh, IPUPOHBIN ra3, yrojib), CIIOCOOBI UX Tepe-
pabOTKH M MPAaKTHYECKOE MPUMEHEHHE MPOIYKTOB Iepepa-
00TKH;

OK 01, K02, OK 04, OK 07, IIK 2.5

- yMeeT XapaKTepH30BaTh HCTOYHUKHU YTIIEBOJIOPOTHOTO
ChIpbst (He(Th, MPUPOIHBIN I'a3, yrojb), CIOCOOBI UX Te-
pepaboTKu W MPAaKTUYECKOe NMPUMEHEHUE MPOAYKTOB Iie-
pepaboTku;

Paznen 4. Tema 4.2.
ITpakTnaeckoe 3anstue Ne 9

- YMETh BBISABISTH XapaKTEPHbIC NIPU3HAKU MTOHATUM, yCTa-

- yYMEEeT BBIABJIATH XAPAKTEPHbIC INPU3HAKU ITOHATHUH,

Paszgen 1. Tema 1.2
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HABJIMBaThb UX B3aUMOCBS3b, MCIIOIb30BaTh COOTBETCTBYIO-
LIYe TOHATHUS IIPU OIMCAHUU COCTaBa, CTPOEHUs U IIpeBpa-
LICHUM OpPraHMYeCKUX U HEOPraHUYECKUX COCIUHCHMI;

OK 01, K 02, OK 04, OK 07, TIK 2.5

yCTaHaBJIMBAaTh MX B3aMMOCBS3b, MCIOJb30BaTh COOTBET-
CTBYIOIIUC NOHATHUA IIPU OIMMCAHHKU COCTaBa, CTPOCHUA U
MPEBPAIICHU OPraHMYECKUX U HEOPTraHWYECKHX COCIH-
HEHMI;

Ycrablii onpoc 1o teme 1.2.
[IpakTuueckoe 3ansitue Ne 2
Pa3znen 2. Tema 2.1.
ITpakTnueckoe 3anstue Ne 3
Tema 2.2.

YcTHbIl onpoc 1o Teme 2.2.
[IpakTuueckoe 3austue Ne 4
Jlaboparoproe 3ausTue Ne 1
Pa3nen 3. Tema 3.1.
IIpaxTrueckoe 3anstue Ne 5
Tema 3.3.

Jlaboparoproe 3ausTue No 2
JlaGopaTtopHoe 3ansTue Ne 3

Paznen 4. Tema 4.1.
VYerHblit onpoc no teme 4.1.
Tema 4.2.

ITpakTnueckoe 3ansaTue NelO
Tema 4.3.

JlaGopatopHoe 3anatue Ne 4
Jlabopartopnoe 3ansitue No 5

- YMEThb IUIAHUPOBATh U BBINOJHATE XMMHUYECKUH JKCIIEpH-
MEHT (TpeBpallleHus] OpraHMuecKUX BEIIeCTB MPU Harpena-
HUH, NOJIyYEHHUE 3TUJIEHA U U3YyYEHUE €ro CBOWCTB, Kaye-
CTBEHHBIE PEaKIMM OPraHWYECKHX BEUIECTB, JEHATypallUs
OeJIKOB MpU HArpeBaHUH, I[BETHHIE peakIuu OEJIKOB) B CO-
OTBETCTBUHU C IMpaBWJIaMU TEXHUKU O€30MacHOCTU MpU 00-
pallleHNH C BELECTBaMU U Ja00paTOPHBIM 000PYAOBaHHEM,
MPEACTABIIATh PE3yJAbTAaThl XMMHUYECKOTO JKCIEPUMEHTa B
¢dopme 3amucH ypaBHEHHMH COOTBETCTBYIOUIMX pEaKIUi U
(GbopMyIMpOBaTh BBHIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

OK 01, K 02, OK 04, OK 07, IIK 2.5

- YMEET IUIAHUPOBATh U BBINOJIHATh XMMHYECKHHA JKCIIE-
puMeHT (TpeBpalleHHUs OpPraHWYECKUX BEUIECTB IpH
HarpeBaHUH, IIOJyYEHUE OHTWIEHA U U3YYEHHE €ro
CBOMCTB, KaYECTBEHHbIE PEAKIIMU OPraHUYECKHUX BEIECTB,
JieHaTypanus OelKOB MpU HarpeBaHUM, [[BETHBIE PEAKIHH
0eNKOB) B COOTBETCTBUHU C MpaBUJIAMU TEXHHUKHU Oe3omac-
HOCTH TIpU OOpAIlleHUH C BEIIeCTBAaMH U J1a0OpaTOpHBIM
000py/I0OBaHUEM, MPEACTABIATH PE3YJIbTaThl XUMHUUECKOTO
9KCHepUMeHTa B (hopMe 3aliCH YPAaBHEHHI COOTBETCTBY-
IOIUX peakuuii U (OopMyIUPOBaTH BHIBOJBI Ha OCHOBE
3TUX Pe3yJbTaTOB;

Pa3znen 4. Tema 4.3.
Jlaboparopnoe 3ansitue Ne 4
JlaGopatopHoe 3anatue Ne 5
[IpakTnueckue 3agaHus 1O
KJaccu(uKaluy, HOMEHKJIATy-
pe ¥ XUMUYECKUM QopMmyaam
HEOpPraHMYECKUX BEILECTB pas3-
JIMYHBIX KJIACCOB.

- YMCTb IJIAHUPOBATH U BBINNOJIHATH XUMHUYECKUM OKCIICPHU-

- YMCCT IIJIaHUPOBATHb W BBINIOJHATH XUMHYECKHI dKCIIe-

Pa3zgen 2. Tema 2.2.
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MEHT (pa3jIo)KeHHE MEepPOKCHAA BOAOPOJAA B IPHUCYTCTBHH
KaTajiu3aTopa, Ompe/elieHue Cpeabl pacTBOPOB BEIIECTB C
MTOMOIIbI0 YHUBEPCATHHOTO WHIUKATOPA, BIUSHUE pa3iiny-
HBIX ()aKTOPOB HA CKOPOCTh XUMHUYECKON PEaKIINH, PEAKITII
MOHHOTO OOMEHa, KAa4eCTBEHHBIE DPEAKIUH Ha Cyiabdar-,
KapOOHAT- W XJIOPHUJI-aHWOHBI, HA KATHOH aMMOHUSsI, pellle-
HHUE SKCIEPUMEHTAJIbHBIX 3a/a4 Mo Temam "Metamibl" u
"Hemetannsl") B COOTBETCTBUU C NMpPaBUIIAMH TEXHUKHU O€3-
OMAacHOCTH TpH OOpaIleHUuH ¢ BeliecTBaMU M Jabopatop-
HBIM O00OpPYZOBaHUEM, MPEICTABIATh PE3YyJIbTaThl XUMHUYE-
CKOTO 9KCIIepuMeHTa B (hopMe 3aIUCH YPaBHEHUU COOTBET-
CTBYIOIIUX pEaKIuii U (GOPMYyIUPOBATH BHIBOJIBI HA OCHOBE
3TUX PE3yJbTaTOB;

OK 01, K 02, OK 04, OK 07, IIK 2.5

PUMEHT (pa3joXeHHe NEepoKCHJIa BOJIOpOJa B IPUCYT-
CTBUM KaTaju3aTropa, ONpPEIeICHUE Cpeabpl paCTBOPOB Be-
LIECTB C TOMOIIBIO YHHBEPCAIBHOIO MHIUKATOpa, BIIMS-
HUE Pa3JINYHBIX (PAKTOPOB HA CKOPOCTh XMMHYECKOW pe-
aKIUM, PeaKkllMi HOHHOTO OOMEHa, KaueCTBEHHbIE PEaKIH
Ha cynbdar-, kapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH
aMMOHHS, PELICHUE YKCIIEPUMEHTAIbHBIX 3a/1a4 110 TEMaM
"Metanbl" 1 "Hemeramisl'") B COOTBETCTBUU C IIpaBHJIa-
MU TEXHUKU O€30IIaCHOCTH NMpH OOpAIIEHUHU C BEIIEeCTBa-
MU U Ja00paTOpHBIM 00OPYJOBaHHMEM, HPEICTABIATH pe-
3yJIbTaThl XMMHUYECKOIO 3KCHEpUMEHTa B (opMe 3amucu
yYpaBHEHUU COOTBETCTBYIOIIUX PEaKui u (HOpMyIHUpO-
BaTh BbIBOJIbI HA OCHOBE ATHX PE3YJIbTATOB;

JlaGopaTtopnoe 3ansiTue Ne 1
Pa3nen 3. Tema 3.3.

Jlabopartopnoe 3ansTue No 2
Jlaboparopuoe 3ansitue No 3

- BJIaACTh CHCTEMOM 3HAHUH 00 OCHOBHBIX METOHAaX Hay4-
HOr'o MmO3HaHUsA, HCIOJLB3YEMbIX B XHMWUH IIPpU HU3YYCHHUU
BCIICCTB M XHMMHUYCCKHX SIBIICHUI (Ha6HIOI[eHI/Ie, HU3Mepe-
HHUC, SKCICPUMCHT, MO)IGJIHpOBaHI/IC), HUCIIOJB30BaTh CH-
CTCMHBIC XUMHWYCCKUC 3HAHUA JISI IIPUHATUA peH_IeHI/II\/‘I B
KOHKPCTHBIX JXU3HCHHBIX CHUTyaludaX, CBA3AaHHBLIX C BCHIC-

CTBaMH U UX IIPUMEHEHHUEM;
OK 01, K 02, OK 04, OK 07, TIK 2.5

- BJ1aACCT CHCTEMOM 3HAHUH 00 OCHOBHBIX METOMdaxX Hay4-
HOr'o IIO3HaHUW#A, UCIOJB3YEMbIX B XHUMHU IIPU U3YUYCHHU
BCIICCTB U XUMHUYCCKHUX SIBIICHUI (Ha6J’IIO)IeHI/IC, HU3Mepe-
HHUEC, 3KCIICPUMCHT, MO)IGJ'II/IPOBaHI/IC), HUCIIOJIB30BaTh CH-
CTCMHBIC XUMHWYCCKUC 3HAHUA JII MIPUHATUA peH_IeHI/Iﬁ B
KOHKPCTHBIX KM3HCHHBLIX CUTyallUAX, CBA3AHHBIX C BCIIC-
CTBaMU U UX NIPUMCHCHUCM,

Pazpgen 2. Tema 2.2.
JlabopaTtopnoe 3ansitue Ne 1
Pazgen 3. Tema 3.3.
Jlabopartopnoe 3ansitue Ne 2
JlaGopatopHoe 3anatue Ne 3
Pa3znen 4. Tema 4.3.
JlaGopatopHoe 3anatue Ne 4
JlabopaTtopnoe 3anstue Ne 5
Pazgen 6. Tema 6.2.
Jlaboparopnoe 3anstue Ne 6
Paznen 7. Tema 7.1.
[IpakTnueckoe 3anstue Ne 15

- coOMoaaTh MpaBUIa MOJIb30BaHUS XMMUYECKON MOCYIO0M
1 1a00opaTOpHBIM 00OPYIOBaHHEM, a TaKXe MpaBuia oopa-
IIEHUs C BEIECTBAMU B COOTBETCTBUU C MHCTPYKLMSAMU I10
BBIITOJIHEHHU IO na60paT0pHr,1x XHUMHUYCCKHUX OIIBITOB,

OK 01, K 02, OK 04, OK 07, TIK 2.5

- co0JIr0/1aeT MpaBmiIa MOJIH30BAHUS XUMUYECKOHN TIOCYI0i
1 1abopaTopHBIM 00OpYIOBaHHEM, a TaKXKe TpaBHiIa 00-
pallleHus C BEIIeCTBAMU B COOTBETCTBUH C WHCTPYKIIUSIMU
110 BBIITOJITHCHHU IO J'Ia60paTOpHBIX XUMHYCCKHX OIIBITOB,

Pazgen 2. Tema 2.2.
Jlabopatopnoe 3ansitue Ne 1
Pa3nen 3. Tema 3.3.
Jlaboparopnoe 3anstue Ne 2
JlaGopatopHoe 3ansarue Ne 3
Paznen 4. Tema 4.3.
JlaGopatopHoe 3anarue Ne 4
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JlaGopartopnoe 3ansiTue Ne 5
Pa3nen 6. Tema 6.2.
Jlaboparopnoe 3ansTue Ne 6

- YMeTh KPUTHUYECKH aHAJTU3UPOBATh XUMHUYECKYIO HH(pOp-
MalMio, MOIy4aeMyl M3 pa3HbIX HCTOUYHUKOB (CpeincTBa
MaccoBoi nHpopmanuu, IHTEpHET U Apyrux);

OK 01, K 02, OK 04, OK 07, IIK 2.5

- yMEeT KPUTHYECKH aHAJIM3UpPOBaThb XUMHUYECKYIO HH-
(dbopMalnio, IOTy4yaeMyl0 U3 pa3HbIX UCTOYHHUKOB (Cpen-
cTBa MaccoBoil undopmanuu, UHTEpHET U IpYyrux);

Pa3znen 4. Tema 4.2.
[IpakTuueckoe 3austue Ne 9
Paznen 7. Tema 7.1.
[IpakTuueckoe 3austue Ne 15
[TpakTuyeckoe 3anstue Ne 16

- HUMEThb MpPEACTABICHUS O XUMHUYECKOH COCTaBISAIOIIEH
€CTECTBEHHO-HAYYHOM KapTHUHBI MHUpPA, POJU XHMHUU B IIO-
3HAHUU SIBJICHUM MPUPOJIbI, B (POPMUPOBAHUN MBILIUICHUS U
KYJIBTYpBl JHYHOCTH, €€ (DYHKIMOHAIBHOW TPaMOTHOCTH,
HEOOXOIUMOM JUIS pelIeHus] MPaKTUYECKUX 3a/1a4 U HKOJIO-
rM4eCKd 0OOOCHOBAHHOT'O OTHOILEHUSI K CBOEMY 3/10POBbIO U
MIPUPOJHOI cpene;

OK 01, K 02, OK 04, OK 07, TIK 2.5

- MMEeT NPEACTaBICHUS O XHMHUYECKOM COCTaBIsIOIIEH
€CTECTBEHHO-HAy4YHON KAPTUHBI MUPA, POJIA XUMHUHU B I10-
3HAaHUM SIBJIECHUI NPUPOAbI, B (OPMUPOBAHUHN MBIIIICHHS
U KyJNbTYpBl JIMYHOCTH, €€ (DYHKIIMOHAIBHOW TPaMOTHO-
CTH, HEOOXOIUMOM Ul PELICHUs NMPAKTUUYECKUX 3ahad U
9KOJIOTMYECKH 0OOCHOBAHHOI'O OTHOLIEHUS K CBOEMY 3710~
POBBIO U IIPUPOIHOM CpELIE;

Paszngen 1. Tema 1.1
[Tpaktuueckoe 3anstue Ne 1
Tema 1.2

[IpakTuueckoe 3ansitue Ne 2
Pa3znen 2. Tema 2.1.
[TpakTnueckoe 3ansTue Ne 3
Pa3znen 5. Tema 5.1.
ITpakTnueckoe 3ansatue Ne 13

- co0umo1aTh MpaBMiIa SKOJIOTHYECKH 11e1eco00pa3Horo mo-
BEJICHUS B OBITY M TPYJOBOMU EATEIBHOCTH B LENIX COXpa-
HEHUS CBOETO 370POBbsl M OKPY’KAIOLIEN IPUPOIHON CpPENBI,
OCO3HaBaTh OMACHOCTh BO3ACHCTBUS HA KUBbIE OPraHU3MBbI
OIIPEIECIICHHBIX OPraHUYECKHUX BEIIECTB, NOHMMAs CMBbICI
nokazarens [IJIK (mpeaenpHO 10mycTUMONM KOHLIEHTpALMN),
MOSICHATh Ha MPHUMEPax CIOCOObl YMEHBIIEHUS M IMPeoT-
BpaIlleHUs] UX BPEIHOTO BO3JIEHCTBUS HA OPraHU3M YelloBe-
Ka;

OK 01, K 02, OK 04, OK 07, TIK 2.5

- coOmoIaeT MpaBUiia SKOJOTHYECKH I1eeCO00pa3HOTO
TOBEJICHUS B OBITY U TPYAOBOM JESITEIBHOCTH B IEISIX CO-
XPaHEHHUsI CBOETO 3J0POBBbS U OKPYXKAIOLIEH MPUPOIHOU
cpedbl, OCO3HABaTh OIMACHOCTh BO3JICHCTBHUS Ha >KUBBIE
OpraHu3Mbl ONPEACIEHHBIX OPraHUYECKUX BEUIECTB, I10-
HuMast cmbica nokazatens [IJK (mpeaenbHo pomycTuMoin
KOHIIEHTpAllMK), TOSCHATh Ha MpHUMepax CHOCOObBI
YMEHBIIEHUSI W TPEIOTBPALICHUS UX BPEIHOTO BO3JEH-
CTBHSI Ha OPTAaHU3M YEJIOBEKA;

Pazgen 3. Tema 3.2.
[TpakTrueckoe 3ansitue Ne 6
Pazgen 3. Tema 3.3.
Jlabopartopnoe 3ansitue Ne 2
JlaGopatopHoe 3anatue Ne 3
Paznen 4. Tema 4.3.
JlaGopatopHoe 3anatue Ne 4
Jlabopartopnoe 3ansitue Ne 5
Pa3znen 6. Tema 6.1.
[TpakTnueckoe 3austue Ne 14
Paznen 7. Tema 7.1.
[IpakTnueckoe 3anstue Ne 15
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