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PaGouas mporpamma pazpaboTaHa B COOTBETCTBHH C TPSOOBAHHSIMHU:

- OeepanbHOrO TOCYIaPCTBEHHOIO 00pa30BaTeIbHOTO CTaHIAPTa CpPelHEero olIero oopaso-
BaHUs, YTBEPXKAEHHOTO npuKkazoM Munobpaayku Poccun ot 17 mast 2012 Ne 413 (3aperucTpupoBaHo
MunucrtepcTBoM roctuninu Poccuiickoit @eneparuu 7 urons 2012, peructpanronssiii Ne 24480);
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DKcIlyaTtanys TPaHCIOPTHOIO 3JIEKTPooOOpyIOBaHUS U aBTOMATUKU (110 BUIAaM TPaHCIOPTa, 3a MC-
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crparonHbiid Ne 33391).

C Y4EeTOM:

- MenepanbHOI 00pa30BaTENbHON IPOrPaMMBbI CPEAHETO 0011Iero 00pa3oBaHus, YTBEPKICHHOM
[Tpuxazom MunucrepcrBa npocseuieHuss P® or 18.05.2023 Ne 371 (3apeructpupoBaHHoro MuHu-
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COJepKaHUs W KayecTBa MPHUMEPHBIX pabo4Mx MporpaMMm oO0IIeo0pa3oBaTEIbHOTO M COLUAIBHO-
TYMaHUTapPHOTO IIUKJIOB CpeiHero mpodeccnoHansHOro oopasosanusi, mpotokoi Ne 14 ot 30.11.2022.
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1. OBILIASI XAPAKTEPUCTHUKA PABOYEN ITIPOIr'PAMMBI OBIIIEOBPA3OBATEJIbHOMN JTUCIIUILINHBI
Oy 01.07 XUMUSA

1.1. MecTO THCHUILIMHBI B CTPYKTYpe 00pa3oBaTeIbHON MPOrpaMMbl

Hucturmuaa OY ] 01.07 Xumust BxoauT B obmeodpazoBarenbhbiid 1uki1 [IIICC3 kak obsi3aTenpHas JUCIUTIIIMHA.

Oo6meo6pazoBarenbhas aucuurinaa OY ][ 01.07 Xumus sBisercst 00s3aTenbHOM 9acThio 0011e00pa30BaTeIbHOTO IUKIa 00pa30BaTEIbLHOM MPO-
rpammbl CITO B cootBercTBUn ¢ @I'OC no crenumanbaoctd 23.02.05 DkcrnyaTaus TPaHCIOPTHOTO 3JEKTPOOOOPYAOBAHUS U aBTOMATHKHU (TI0 BUJIAM
TPAHCIIOPTA, 32 UCKIIOYECHUEM BOIHOTO).

1.2. lleab u NJIaHUPYeMble Pe3yJbTAaThl 0CBOEHHUS THCHHUIJIUHBI:

1.2.1. llesa» 0611e00pa3oBaTeIbHON JUCITHNIIMHBI

Conepxanue nmporpaMmmsl oomeoopaszoBatenbaoi qucnuruinabsl OV /[ 01.07 Xumus HanmpaBieHO Ha TOCTHXKEHUE CIICAYIOMUX IIETICH :
(OopMHUPOBAHKE CUCTEMbI XUMUYECKMX 3HAHUM KaK Ba)KHEWIIEH COCTABIIAIOIIEH €CTECTBEHHO-HAYYHOW KapTHUHBI MHpA, B OCHOBE KOTOPOM JeKaT

KITIOYEBBIC TIOHATHUS, (DyHIaMEHTaIbHBIE 3aKOHBI M TEOPUU XUMHUH, OCBOCHHE SI3bIKa HAYKH, YCBOSHHE U IMOHMMAaHUE CYITHOCTH JOCTYIHBIX 0000IIeHUI
MHPOBO33PEHYECKOT0 XapaKTepa, 03HAKOMJIEHUE C UCTOPUEH UX Pa3BUTHS U CTAHOBIICHUS;

(dbopMUpOBaHKE U Pa3BUTHUE MPEACTABICHUI O HAyUYHbIX METOAaX MO3HAHUS BEIIECTB M XUMMUYECKHUX peaklUid, HEOOXOIUMBIX JJIsl TPUOOPETEHUS
YMEHHUM OPUEHTHPOBATHCSA B MUPE BEILIECTB M XUMUYECKUX SBJICHUH, UMEIOIIMX MECTO B MPUPOJIE, B IPAKTUUECKON U TTOBCETHEBHOM KU3HU;

pa3sBUTHE YMEHUI U CIIOCOOOB AEATENbHOCTH, CBSI3aHHBIX C HAOIIOJEHHEM M OOBSCHEHHEM XUMHUYECKOTO HKCIEPUMEHTA, COOII0AEHNEM MTPaBHI
0€e30MacHOro OOpaIIeHHs ¢ BEIIECTBAMH.

3agaun TUCUUIUTUHBL:

ajanTanys oO0y4arolMXxcss K YCIOBUSAM JAMHAMUYHO Pa3BHBAIOLIETOCS MHpa, (OPMHUPOBAHUE UHTEIEKTYaIbHO Pa3BUTON JMYHOCTH, TOTOBOM K
caMo00pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSATEILHOMY MPUHATUIO TPAMOTHBIX PEIIEHUN B KOHKPETHBIX XU3HEHHBIX CUTYallUsIX, CBSI3aHHBIX C Bellle-
CTBaMH U UX NPUMEHEHHEM;

dbopMupoBaHUEe y 00YHaIOIIMXCS KIIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIHI ), UMEIOIINX YHUBEPCAIbHOE 3HAaYEHHE JJISl PA3IMYHBIX BUOB Jie-
ATEILHOCTHU: PEIlIeHus MpobieM, MoKucKa, aHaau3a u 00paboTku nH(OpPMAaLIUK, HEOOXOJUMBIX JJIsi IPUOOPETEHHS OMbITa AEATEeILHOCTH, KOTOpasi 3aH1UMa-
€T BaXKHOE MECTO B IMO3HAHUM XUMHH, a TAKXKE Ul OLEHKH C MO3UIMNA SKOJIOTHYECKON 0e30MMacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUYECKUX MPO-
LIECCOB HAa OPTaHMU3M Y€JI0BEKA U MPUPOJHYIO CPENY;

pa3BUTHE MO3HABATEIBHBIX HHTEPECOB, HHTEIUIEKTYaJbHBIX U TBOPUECKUX CHOCOOHOCTEH 0OydYarOUIMXCs: CIIOCOOHOCTH CaMOCTOSITENIHO MPHOO-
peTaTh HOBBIC 3HAHUS MO XUMHH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSIMHU, UCIIOIB30BATH COBPEMEHHbIE HHPOPMALMOHHbIE TEXHOJIOTUHU IS T10-
HCKa 1 aHaJIN3a y4eOHOW U HaAy4HO-MIOMYJIAPHON MH(MOPMALMU XUMHUUYECKOTO COJEPKAHNUS;



(bOpMI/IpOBaHI/Ie " pa3sBUTUC Y 06yqa101u1/1xc51 aCCOIMaTUBHOI'O U JIOTHYCCKOI'O MBIIIJICHHUA, Ha6J'IIOI[aTeJ'II>HOCTI/I, C06paHHOCTI/I, AKKYPaTHOCTH, KO-
TOPBIC 0COOEHHO HCO6XO,Z[I/IMBI, B YaCTHOCTH, IIPHU INTaHUPOBAHHUU U ITPOBECACHNHN XNMHUYCCKOI'O SKCIICPUMCHTA,

BOCIIUTAHHUC Y o6y11a}oumxc;1 Y66}K,I[€HHOCTI/I B FYMaHHCTHHGCKOﬁ HaIpaBJICHHOCTU XHMHHU, €C BaKHOM poOJin B pCUHICHUN rI00aIbHBIX np06neM
palruOHAJIBHOI'0 IMPUPOAOIIOIB30BaHUS, ITIOIIOJHECHUSA SHEPICTHUICCKUX PECYPCOB U COXPAHCHUS ITPUPOJHOI0 PABHOBECHA, OCO3HAHUSA HCO6XO,Z[I/IMOCTI/I Oe-
PEKHOI0 OTHOLICHUSA K IMPUPOAC U CBOCMY 310POBbIO, a4 TAKIKC HpI/IO6peT€HI/I$I OIIbITa MCITIOJIB30BAHUSA IMOJTYYCHHBIX 3HAHUM JJIsI MPUHATUA I'PaMOTHBIX
pemeHHﬁ B CUTyallUuAX, CBA3AHHBIX C XUMHWYCCKUMU SABJICHUAMMU.

1.2.2. IliianupyemMble pe3yJbTaThl OCBOCHHUSI 001eo0pa3oBaTebHON AUcUMILVIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®PI'OC

COO

Oco0oe 3HaueHue AUCHUIIIMHA UMeeT npu hopmupoanuu u pazsutuu OK u I1K.

Kon u HaVMEHOBAaHUE
(bopMUPYEMBIX KOMIIETCHITHA

HnaHpreMHe PE3YIbTAThl OCBOCHUSA JUCHUIIJIMHBL

OO0mue

JucuunnuHapHbie

OK 01. Beibupars crnoco0bl
peleHus 3a1a49
npo¢eCcCHOHATLHON JAeATeNb-
HOCTH TIPUMEHHTENBHO K
Pa3INYHBIM KOHTEKCTaM

OBiaseHue YHHBEpPCAJbHBIMH Y4YeOHBIMH IO3HABATEJb-
HBIMH JIeHCTBUSIMH:

1) 6a3oBbIe JOrHYECKHE AeHCTBHUS:

- CaMOCTOSITENIFHO (HOPMYIHUPOBATh M aAKTyaJM3UPOBATH IPO-
O1ieMy, BCeCTOpOHHE €€ paccMaTpUBaTh;

- ONIPEACNATh IeJIU JIEATeILHOCTH, 3a7aBasi mapaMeTpbl U KpH-
TEPUU UX JOCTUKEHHUS, COOTHOCUTh PE3yJbTaThl J€ATEIbHOCTH
C TTIOCTaBJICHHBIMU LIEIISIMU;

- HUCMOJb30BaTh MPU OCBOEHUU 3HAHUI MPHUEMBbI JOTUYECKOTO
MBIIJICHUS - BBIAEIATh XapaKTepHbIE TMPHU3HAKU TOHATUA M
YCTaHaBIMBATh UX B3aUMOCBS3b, MCIOJIb30BAaTh COOTBETCTBY-
IOIINE TIOHATUSA Il OOBSICHEHHS OTIEIBHBIX (DAKTOB W sIBJIE-
HUM;

2) 0a30BbIe HCCJIEN0BATEIbCKUE IEHCTBUS:

- BJIaJIeTh OCHOBaMHU METOJOB HAay4HOrO0 MO3HAHHUS BEUIECTB U
XUMHYECKUX PEAKIIUN;

- popMynUpOBaTh LENH U 33/1a4H HCCIEA0BaHMUs, UCIIOJIb30BATh
MOCTaBJICHHBIE U CAMOCTOSATEIHLHO CPOPMYIIMPOBAHHBIE BOIIPO-
Chl B KQUECTBE MHCTPYMEHTA MO3HAHUS M OCHOBBI JJisi (hOpMU-

- 3HaThb OCHOBOIIOJIATAIONINE MOHATHUS (XUMHUYECKHH
DJIEMEHT, aTOM, H30TOIN, O3JIEKTPOHHAas 000JI0YKa
aroma, s-, p-, d-2JIEKTPOHHBIC OPOUTAIN ATOMOB, MO-
JEeKyJa, BaJEHTHOCTb, JJIEKTPOOTPHUIATEIBHOCTD,
XMMHYECKas CBs3b, CTPYKTYpHas (opmyna (pa3sep-
HyTasi U COKpAIIEHHas1), MOJIb, MOJISIPHAs Macca, Mo-
JSIPHBIA 00BEM, 3JIEKTPOOTPULIATEIBHOCTD, CTEIEHb
OKHCIJICHHA, XUMHUYCCKasA CBA3b (KOBaJ'IeHTHaSI, HOH-
Has, MeTaJuln4yecKas, BOJOPOAHAs), KpHUCTaInye-
CKad pCIICTKa, TUIIbl XUMHYCCKUX peaKHHﬁ, pacTBop,
AIIEKTPOJIUTHI, HERJIEKTPOIUTHI, DIEKTPOIUTHUYECKAS
JYCCOLMALUsS, OKHCIUTEIb, BOCCTAHOBUTEINb, CKO-
pPOCTh XMMHUYECKOW peaklUy, XMMHUYECKOE PaBHOBE-
cue, yriaepoaHblii ckeser, (QyHKIMOHANbHAs TPYIa,
pajMKall, W30MEpHUsA, H30MEPHI, TOMOJIOIMYECKHH
psiz, TOMOJIOTH, YIJI€BOJAOPOIbI, KUCIOPO U a30TCO-
JieprKallfe COeIMHEHUsI, MOHOMEp, MOJIUMEp, CTPYK-
TYpHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COCTUHEHNS);
TEOPUU U 3aKOHBI (TEOPHsI CTPOEHUSI OPraHUYECKUX
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pPOBaHMsI TMIIOTE3BI 10 NPOBEPKE MPABUIBHOCTU BbICKa3bIBae-
MBIX CYXKJICHHI;

- BJIQJIETh HaBbIKAMU CAMOCTOSITEJILHOTO IUIAHUPOBAHUSI U IIPO-
BEJCHUS YYCHMUYECKMX HKCIEPUMEHTOB, COBEPLICHCTBOBAThH
yYMEHUS HaOII0aTh 3a X0A0M MpoIecca, CaMOCTOSATEIBHO TIPO-
THO3MPOBaTh €ro pe3ysbTaT, (opMynHpoBaTh 000OIIEHUS U
BBIBOJIbI OTHOCHUTEJIBHO JIOCTOBEPHOCTH PE3YJIbTATOB HCCIIEN0-
BaHUs, COCTaBJIATh OOOCHOBAHHBIM OTYET O HPOJETAHHOW pa-
oore;

- IproOpeTaTh ONBIT YUEHUYECKOM MCClIe0BaTEeIbCKONW U MPO-
eKTHOU JEeSITeIbHOCTH, MPOSBIATh CIIOCOOHOCTh M TOTOBHOCTH
K CaMOCTOSITEJIbHOMY IIOMCKY METOJIOB PELICHUSI TPAKTHUECKUX
3a/1a4, IPUMEHEHHIO Pa3IMYHbIX METO/I0B TIO3HAHMUS;

3) pabora ¢ undgopmanmeii:

- OpHUEHTHPOBATHCS B PA3IMYHBIX HCTOYHHKAX HHPOPMALUU
(HayyHO-TIONyJISIpHAsl JTUTEpaTypa XUMHUYECKOTO COJepiKaHus,
CIipaBOYHBIE TTOCOOUs, pecypchl MHTepHeTa), aHAIU3UPOBAThH
UH(OPMALIMIO pa3IMYHBIX BUAOB U (POPM MpencTaBlIeHUs, KpU-
TUYECKH OLIEHUBATh €€ IOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTD;
- (opMyIHMpOBAThH 3apPOChl U NMPUMEHATh Pa3IUYHbIE METObI
Ipu NOHUCKE U 0TOOpe MH(pOpMaluu, HEOOXOIUMOM Ui BbI-
NOJTHEHUs y4eOHBIX 3a/1a4 ONPE/IeTICHHOTO TUIIa;

- CaMOCTOATEIbHO BBIOMPATh ONTHUMAaJIbHYIO (POpMY IpEeCTaB-
neHus uHpopmanuu (cxemsl, rpaduku, TuarpaMMsl, TaOIHIIbI,
PUCYHKHU U ApYyTHUE);

- HCTIOJIb30BaTh HAyYHBIN SA3bIK B KAYECTBE CPEJCTBA MPH pado-
T€ C XUMUYECKON MHGpOpMAIUeil: MPUMEHATh MEXKIIPEIMETHBIE
(pusnueckue u MaTeMaTHUECKUE) 3HAKU U CUMBOJIBI, ()OPMYIIHI,
ab0peBuaTyphl, HOMEHKJIATYypYy;

OsiaieHHe YHHBEPCAJIbHBIMH PeryJsiTHBHBIMHU JeHCTBHUS-
MH:

- CaMOCTOSITEJILHO IJIAHUPOBATh M OCYLIECTBIIATH CBOIO IO3HA-
BaTEJIbHYIO JIEATEIbHOCTD, OMPEAEIss €€ LeNn U 3a7auu, KOH-
TPOJIMPOBATh M MO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH

BeuiectB A.M. BytiiepoBa, Teopusi 3J1€KTpOIUTHYE-
CKOM Jauccoumanuu, nepuoandeckuii 3axoH J[.U.
MenneneeBa, 3aKOH COXpPAaHEHHUS MacChl BEILECTB,
3aKOH COXPaHEHMsS W TPEBpAllleHUs SHEPruu Mpu
XMMHUYECKUX pEeaKLusiX), 3aKOHOMEPHOCTH, CHMBO-
JMYECKUH SI3bIK XUMHUU, MUPOBO33PEHUECKHUE 3HAHUS,
JeKAlUEe B OCHOBE MOHUMAHUS IPUUMHHOCTU U CH-
CTEMHOCTH XMMHUYECKHX SBIICHUH, (PaKTOJIOTHYECKUe
CBEJICHUSI O CBOMCTBaX, COCTaBe, MOJyYEeHUU U 0e3-
OMACHOM HCHOJb30BAaHUU BAKHEHUIIUX HEOpPraHu4ve-
CKUX M OpPraHMYEeCKHX BEIIECTB B OBITY U MpaKTH4e-
CKOH J1eATeIbHOCTH YeJIOBEKa;

- YMETh XapaKTepU30BaThb UCTOYHHUKHU YTJIEBOJOPOJI-
HOTO CBIPBS (He(Th, MPUPOAHBIN ra3, YroJyb), CIIOCO-
Obl UX INepepadOTKU U IMPAKTUYECKOE MPUMEHEHHE
IPOAYKTOB NEpepadOTKH;

- UMETh CHUCTEMY 3HAaHUW OO0 OCHOBHBIX METOJIaX
HAyYHOTO MO3HAHUS, UCHOJIb3YyeMbIX B XUMHHU IIPH
M3YYEHUHU BEIECTB U XUMUYECKUX SIBICHUN (HaOII0-
JICHHEe, U3MEpEHUe, IKCIEPUMEHT, MOJIEIIMPOBaHHE),
UCIIOJIb30BaTh CUCTEMHbBIE XMMUYECKUE 3HAHUS IS
NPUHATHS PELICHUH B KOHKPETHBIX JKU3HEHHBIX CHU-
TyalusX, CBSA3aHHBIX C BEIIECTBAMU U WX TPUMEHe-
HUEM;

- yYMeTh IUJJAHUPOBATh M BBIOJHATH XUMHYECKHHA
HKCIEPUMEHT (TIpEeBpalleHUus OpPraHUYecKuX Be-
IIECTB MPU HarpeBaHHUH, MOJIyYE€HHUE ATHIIEHA U U3Y-
YEeHUE €ro CBOWCTB, KAUECTBEHHBIE PEAKIIUU OpTraHu-
YECKUX BEIIECTB, JeHaTypauusi OeIKOoB MpH Harpe-
BaHUM, IIBETHbIE pEakIMK OEIKOB) B COOTBETCTBHH C
MpaBUJIaMU TEXHUKHA O€30TaCHOCTH MPH OOpaIieHUN
C BellecTBaMU U J1TaOOpaTOPHBIM 000pPYIOBaHHEM,
MPEJICTaBIATh PE3yJbTaThl XUMHYECKOTO JKCIEpHU-
MEHTa B (OpMe 3alucu YpaBHEHUIH COOTBETCTBYIO-
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npeJlaraéMblii aJITOPUTM JICHCTBHM TIPU BBINOJIHEHHH y4eO-
HBIX W MCCIICIOBATEIBCKUX 3aJ1a4, BEIOMpaTh Hanbosee 3¢ dek-
TUBHBIN CIIOCOO MX PEIICHHs C YUYETOM IOJIy4YeHHs] HOBBIX 3Ha-
HUH O BEUIECTBAX U XUMUYECKUX PEAKIUsX;

- OCYIIECTBIIATH CAMOKOHTPOJIb CBOCH JIeSTETLHOCTH Ha OCHOBE
camMoOaHaJK3a U CaMOOLICHKH;

B yacTu Tpy10BOro BOCIIMTAHUS:

- TOTOBHOCTb K TPYJly, OCO3HAHHE LIECHHOCTH MAacTepCTBa, TPY-
noJirooue;

- TOTOBHOCTh K AKTUBHOHM AESITENBHOCTH TEXHOJOTHYECKOH WU
COLMAIHOW HAIPaBICHHOCTH, CIIOCOOHOCTh HMHHUIIMHPOBATB,
IUTAHUPOBATh M CAMOCTOSATEIBHO BBIMOJIHATH TAKYIO JESTEINb-
HOCTb;

- HHTEPEC K Pa3InYHBIM cepam npodeccuoHaIbHON AESTEIbHOCTH.

OK 02. Hcnomnp3oBaTth Cco-
BpPEMEHHBIE CPEICTBA MOUCKA,
aHAJIM3a W WHTEPIPETAINH
uHpopManuu, U UHpoOpMaIH-
OHHBIE TEXHOJIOTHH JJIS BBI-
MOJTHEHUs 3a7a4d npodeccuo-
HaAJIBHOM JIeSITETbHOCTH

B 006.1acTH HEHHOCTH HAYYHOT'O MO3HAHMS:

- ¢(hOpMHPOBAaHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO CO-
BPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M OOIIECTBEHHOM Mpak-
TUKH, OCHOBAaHHOTO Ha JHANIOTe KYIbTYp, CIIOCOOCTBYIOIIETO
OCO3HAHUIO CBOEr0 MECTA B MOJUKYJIbTYPHOM MHUPE;

- COBEPLICHCTBOBAHUE S3BIKOBOM M YUTATENIBCKOW KYJIBTYPHI
KaK CpeJICTBa B3aMMOJCUCTBUS MEXAY JIOABMU M TO3HAHUS
MUpa;

- OCO3HaHWE UEHHOCTH HAY4YHOH [ESITEIbHOCTH, TOTOBHOCTh
OCYILECTBJIATh MPOEKTHYI0 M HCCIENOBATENBCKYIO JIEATEIb-
HOCTb MHAWBUIYaJIbHO U B TPYIIIIE;

OBiajeHue YHHBEpPCAJbHBIMH Y4YeOHBIMH IO3HABATEJb-
HBIMH JeHCTBUIMHA:

1) 6a30BbI€e JJOTHYECKHE ICHCTBHA:

- ONpENEeNATh UEIU AEATEIbHOCTH, 3a/1aBasi MapaMeTpbl U KpHU-
TEPUH UX JOCTHKEHUS, COOTHOCUTD PE3YIBTATHI NEITEIBHOCTH
C IOCTaBJICHHBIMH IICIISIMMU;

- UCIOJI30BaTh MPU OCBOCHUM 3HAHUW MPUEMBI JIOTUYECKOTO
MBIIUIEHUS - BBIACISATh XAPAKTEPHbIE MPHU3HAKA TOHATHU U
YCTaHABJIMBATh MX B3aMMOCBS3b, MCIIOJIb30BAaTh COOTBETCTBY-

MIUX peakuuid U GOpPMYIHPOBATH BHIBOIBI HA OCHOBE
3THUX pe3yJIbTaTOB;

- YMETb XapaKTepU30BaTh XUMHUYECKHE IPOLECCHI,
JeKallie B OCHOBE IMPOMBIIIICHHOTO IOJIY4YeHUs
CepHOI KHCJIOTHI, aMMHaKa, a Takke CPOpMHUPOBaH-
HOCTh NpejcTaBieHuil 00 00ImMX HAayYyHBIX NPUHLU-
nax © OHKOJOTHYECKUX MpolieMax XHMHYECKOTO
IIPOU3BOJICTBA;

- YMEThb IJIaHUPOBaTh M BBINOJHATH XUMUYECKUUN
HKCIEPUMEHT (Pa3jIo’KEHHE MEPOKCUAAa BOAOPOAA B
IPUCYTCTBUM KaTaau3aTopa, ONPEIENIEHUE Cpeibl
pPacTBOPOB BEIIECTB C MOMOLIbI YHHUBEPCAIHHOI'O
MHAMKATOpa, BIMSIHUE Pa3InYHbIX (PaKTOPOB Ha CKO-
POCTh XMMUYECKOH peakluu, peakud UOHHOTO 00-
MEHa, KaueCTBEHHbIC PEaKlIWu Ha cynabdaT-, KapOo-
HaT- U XJIOPUI-aHUOHBI, HA KATUOH aMMOHUS, pelle-
HUE SKCIIEPUMEHTANIBHBIX 33a4 1o teMaMm "Merai-
" 1 "Hemetaisl") B COOTBETCTBUU C IpaBUIIaMHU
TEXHUKU O€30IacHOCTU NpU OOpallleHuH ¢ Belle-
CTBaMM U JaOOpATOPHBIM O0OpYZOBaHUEM, Ipel-
CTaBJISITh PE3YyJIbTAThl XUMHUUECKOTO SKCIIEPUMEHTA B
dopme 3amMcH ypaBHEHMH COOTBETCTBYIOIUX peak-
nui ¥ GopMynupoBaTh BHIBOABI HA OCHOBE ITHX pPe-
3yJIbTATOB;

- UMETh MPEJICTABICHHUS] O XUMUYECKON COCTaBJISAIO-
el €CTECTBEHHO-HAYYHOW KapTHHBI MHUpA, pOJIU
XUMHUH B TIO3HAHUHU SABJIEHUI NPUPOBL, B HOpMUPO-
BaHUM MBIIUICHUS U KYJIbTYpPbI JIMYHOCTH, €€ (PyHK-
[IMOHATBHOW TPAMOTHOCTH, HEOOXOIUMOW ISl pe-
IIEHUs] MTPAKTUYECKUX 3a[a4 U 3KOJIOTMYecKH 00oc-
HOBAHHOT'O OTHOULIEHUS K CBOEMY 3/I0POBbIO M IpH-
pOAHOM Cpene;

- YMETb BBIIBJIATh XapaKTEpHbIe MPU3HAKU MTOHITUH,

7




IOIIME TOHATHUS Ui OOBSICHEHUS OTACIBHBIX (DAaKTOB U SIBJIE-
HU;

- BbIOMpATh OCHOBAHUS W KPUTEPUHU IS KIACCH(PHUKAIMU Be-
LIECTB U XMMHYECKHUX PEaKLIUM;

- YCTaHaBJIMBaTh NPUYUHHO-CIEACTBEHHBIE CBA3U MEXAY H3Y-
YacMbIMU SIBJICHUSIMY;

- CTPOUTH JIOTUYECKHE PACCYKICHUS (MHIYKTUBHBIE, IEIYK-
TUBHBIE, 110 AHAJOIUHU), BBIBJIATH 3aKOHOMEPHOCTU M IMPOTH-
BOpEYHsI B PACCMATPUBACMBIX SBICHUSIX, (POPMYITHUPOBATH BBI-
BOJIbI U 3aKJIIOYCHMUS,

- NPUMEHATHh B INpOLIECCE NO3HAHMS, UCIIOJIb3yEMbIE B XUMUU
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIM, IPeoOpa3oBbIBaTH MO-
JIEJIbHBIE TIPEACTABICHUS - XMMHUYECKUHA 3HaK (CUMBOJI) 3Jie-
MEHTa, XUMHuYeckas (opMmysa, ypaBHEHHE XMMUYECKOH peak-
LMY - TPU PELICHUU Y4YEOHBIX [O3HABATENbHBIX U IMpaKTUYe-
CKHX 3a/a4, IPUMEHATh Ha3BaHHBIE MOJCIIBHBIE IIPEICTaBIIC-
HUS JUJIS1 BBISIBJICHUS! XapaKTEPHBIX NMPU3HAKOB M3y4aeMbIX Be-
IIECTB U XMMHUYECKUX PEaKLIUM.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

- BJIaJIETh OCHOBAMH METOJOB HAYYHOI'O ITO3HAHUS BELIECTB U
XUMUYECKHUX PEaKIUN;

- (hopMynupoBaTh LIENM U 33aJ]a4U HCCIIEI0OBAHNUS, UCTIOJIb30BaTh
MIOCTaBJIEHHBIE U CAMOCTOSITENIBHO C(POPMYITHPOBAHHBIE BOIIPO-
Chl B KQUeCTBE MHCTPYMEHTA IMO3HAHU U OCHOBBI JUIs (hopMu-
pPOBaHMSI TUIIOTE3BI MO NMPOBEPKE MPABUIBHOCTU BbICKa3bIBae-
MBIX CYKJICHUM;

- BJIaJIeTh HaBBIKAMU CAMOCTOSITEJILHOTO TUIAHUPOBAHUSI U MIPO-
BEJICHUS YYEHMYECKHX ODKCIEPUMEHTOB, COBEPLIEHCTBOBATH
yMeHHMs HabJI01aTh 3a XOJ0M Ipoliecca, CaMOCTOSATENbHO MPO-
THO3MPOBATh €ro pe3ysibTaT, (OpMyIHpoBaTh 00O0OIIEHUS U
BBIBOJIBI OTHOCHUTEJIBHO JOCTOBEPHOCTH PE3YJIBTATOB HCCIENO-
BaHU, COCTAaBJIATh OOOCHOBAHHBIM OTYET O MPOJETAHHOW pa-
oore;

- TproOpeTaTh ONBIT YUEHUYECKOH MCCIIeIOBATEIBCKONW U MPO-

YCTaHABJIMBAaTh UX B3aUMOCBSA3b, UCIIOJIb30BaTh CO-
OTBETCTBYIOLIUE MOHITHS IpPHU OINUCAHUU COCTaBa,
CTPOEHMS U NPEBpAIICHUN OpPraHMYeCcKUX U Heopra-
HUYECKUX COEJIMHEHU;

- coOmoJaTh MpaBWia IOJB30BAHUS XUMHUYECKOU
MOCYAOH U TaOOpaTOpPHBIM 000PYIOBAHHUEM, a TAKKE
IpaBuia OOpallleHus! C BELIECTBAMHU B COOTBETCTBUU
C HMHCTPYKUMSIMH MO BBIMOJTHEHHIO J1a00paTOPHBIX
XHUMHUYECKHUX OIBITOB;

- s 00yYaromMXxcsi ¢ OrPaHUYCHHBIMU BO3MOYXKHO-
CTSIMH 3JIOPOBBSI: YMEHUE NMPUMEHATH 3HaHHUA 00 Oc-
HOBHBIX JIOCTYIHBIX METOJaX IMO3HAHUS BEIIECTB U
XUMUYECKHX SIBICHUIA;

- YMETh UCMHOJIb30BaTh XUMUYECKYIO CUMBOIIUKY IS
COCTaBJICHUS! MOJIEKYJISIPHBIX U CTPYKTYpPHBIX (pa3-
BEPHYTOH, COKpAIlleHHOW) (OpMyNl OpraHU4eCKHX
BEIIECTB M YPABHEHUN XMMHUYECKHMX PEaKIUH, U3ro-
TaBJIMBATh MOJIEIM MOJIEKYJI OPraHUYECKUX BEIIEeCTB
JUISL WJUTIOCTPAllMM HUX XUMHYECKOIO M IPOCTpaH-
CTBEHHOTO CTPOEHUS;

- YMETh OIpEAeNsaTh BUAbl XUMUUYECKOM CBSI3U B Op-
TaHUYECKUX COCIMHEHMSX (OIMHAPHBIE U KPATHBIE);
- YMEeTh KPUTHUYECKH aHaAJM3UPOBAThb XHMHUYECKYIO
MH(OPMALIHIO, TTOTYYaeMYI0 U3 Pa3HbIX HCTOUHUKOB
(cpeactBa maccoBoil uHpopmaiuu, MuTepHeT u npy-
TuX);

- YMETh yCTaHABJIMBATh MPUHA/IIEKHOCTh HEOPTaHU-
YECKUX BEIIECTB II0 UX COCTaBY K ONpPEACIECHHOMY
KJIacCy/TpymIe COCIWHEHUM (TPOCThIE BEIECTBA -
METaJUIbl ¥ HEMETaJIbl, OKCUbI, OCHOBAHHUS, KHCIIO-
TbI, aM(OTEPHBIE THIPOKCHUIBI, COJIH);

- YyMeTb YCTaHaBJIMBATh IMPHUHAIJIC)KHOCTb H3Yy4EH-
HBIX OPraHUYECKUX BEIIECTB MO UX COCTaBYy M CTPO-
SHMIO K OIPEJeICHHOMY KJIACCY/TPYIIe COeAMHEHHH
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EKTHOU JEeSITeIbHOCTH, MPOSBIATh CIIOCOOHOCTh M TOTOBHOCTH
K CaMOCTOSITEJIbHOMY IIOMCKY METOJIOB PELICHUSI TPAKTUUECKUX
3aja4, MPUMEHEHUIO PA3JIMYHBIX METO/IOB ITO3HAHHUS;

3) pabora ¢ ungopmanmei:

- OpHUEHTHPOBATHCS B PA3JIMYHBIX HMCTOYHHUKAX HH(POPMALUU
(HayyHO-TIONyJISIpHAsl JIUTEpaTypa XUMHUYECKOrO COJEp KaHus,
CIpaBOYHBIE TOCOOUS, pecypchl WHTepHETa), aHAIM3HPOBATH
UHGOPMALIMIO pa3IMYHBIX BUA0OB U (POPM MpesncTaBiIeHus], KpU-
TUYECKU OLIEHUBATh €€ IOCTOBEPHOCTh M HEMPOTUBOPEUHBOCTb;
U NPUMEHATh Pa3JIMYHble METOABI IPU IOUCKE U OTOOpE MH-
dbopmary, HEOOXOAMMOW /JIA BBIMOJHEHUS Y4YEOHBIX 3a7ad
OIIPEIeIEHHOTO THIA;

- mpuoOpeTaTh OIBIT HCIOJBb30BaHUS HH(DOPMAIIOHHO-
KOMMYHHUKATUBHBIX TE€XHOJOTHM U pPa3IMYHbIX MOUCKOBBIX CH-
CTeM;

- CaMOCTOSTEIbHO BBIOMpPATh ONTUMAIbHYIO (hOpMy MpeacTaB-
neHus uHpopManuu (CxeMbl, TpaduKu, TuarpaMMbl, TaOJIHIIBI,
PHUCYHKH U ApYyTHE);

- HCTIOJTb30BaTh HAyYHBIN S3BIK B KAYECTBE CPEJCTBA MPH pado-
T€ ¢ XUMUYECKOH HH(popMalMen: TPUMEHITh MEKIIPEIMETHbIE
(pusnyeckue U MaTeMaTHUECKHUE) 3HAKU U CUMBOJIBI, (HOPMYIIBI,
ab0peBHaTypbl, HOMEHKJIATYPY;

- WCIIOJIb30BaTh U NPeoOpa3oBbIBaTh 3HAKOBO-CHMBOJIMYECKHE
CpeCTBA HAIJISIIHOCTH

OK 04. DddextuBHO B3aU-
MOJICHCTBOBAaTh M pabOTaTh B
KOJUIEKTHBE U KOMaHJIe

- TOTOBHOCTb K CaMOpPa3BUTHUIO, CAMOCTOATEIIBHOCTH U CaMO-
ONPEIEIICHUIO;

-OBJIaJICHUE HaBBIKAMH Yy4eOHO-HCCIIeIOBATEIBCKON, MPOEKT-
HOM U COIMAJIbHOM JIeATEIbHOCTH;

OBJiageHue yHMBEPCAJIbHbIMH KOMMYHHKATHUBHBIMH [Ieii-
CTBUSIMMU:

- 3a71aBaTh BOIIPOCHI IO CYIIECTBY OOCYKIaeMOW TEMBI B XOJIe
JIUaliora W/WIM JAUCKYCCHH, BBICKa3bIBaTh HeH, (hopmymnupo-
BaThb CBOM MPEIJIOKEHUSI OTHOCUTEIBHO BBITOJIHEHUS MPEIIO-
JKCHHOM 3a1a4u;

(YyrieBomopo/pl, KUCIOPOJ U a30TCOAEpIKAIIHUE CO-
€IMHEHUS, BHICOKOMOJIEKYJISIPHBIE COCTMHEHUS), 1a-
BaThb UM Ha3BaHMS IO CUCTEMAaTUYECKOW HOMEHKJIa-
type (IUPAC), a Takke NpUBOIUTH TPUBHAIBHBIC
Ha3BaHUs OT/CJIbHBIX OPraHUYECKHX BEIIeCTB (ITH-
JIeH, TPOMUJICH, alleTUJIeH, 3TUJICHTJIUKONb, TIIHUIe-
puH, denon, dhopMambaeTHa, aNETAIBICTU, MYypa-
BbUHAs KHCJIOTA, YKCYCHAas KHUCJIOTAa, OJICMHOBAs
KHCJIOTa, CTeapuHOBasi KMCJIOTA, TIII0K03a, GpyKTo3a,
Kpaxmall, [eJUTI0I03a, TIUIUH);

- YMETh MPOBOJUTH BBIYUCICHHS IO XUMHUYCCKUM
ypaBHEHUSAM (Macchbl, 00beMa, KOJTHYECTBA UCXOTHO-
ro BEIEeCTBAa WX MPOAYKTA PEAKIMH 10 U3BECTHBIM
Macce, 00beMy, KOJIMYECTBY OJIHOTO M3 MCXOIHBIX
BEILECTB WUJIU TIPOYKTOB PEAKIIUN);

- YMETh UCTIOIB30BaTh XUMUYECKYIO CUMBOIIUKY JIJIs
cocTaBjeHUsT (POPMyJI BEIIECTB U YPAaBHEHUM XHUMH-
YECKUX PEaKUUid, CUCTEMAaTUYECKYH0 HOMEHKIATypy
(IUPAC) u TpuBHalibHBIE Ha3BaHHS OTACIIBHBIX HE-
OpPTaHMYECKUX BEIECTB (YrapHbI Ta3, YrIeKUCITBIN
ra3, aMMUakK, raiieHas H3BeCTh, HeraleHasi N3BECTh,
MUTHEBAS COJA, MUPUT U IPYTHE);

- YMETh OMPENENATh BaJCHTHOCTh M CTENEHb OKHC-
JIEHUsI XUMHUYECKUX DJIEMEHTOB B COCAMHEHUSIX pa3-
JUYHOTO COCTaBa, BHJ XWMHUYECKOW CBS3U (KOBa-
JICHTHAs, MOHHAs, METaJNInYecKasi, BOAOPOJHAs) B
COCTMHEHUSX, THUI KPUCTAJUIMUYECKOW PEIIETKH KOH-
KpPETHOTO BellecTBa (aTOMHAasi, MOJEKYJspHasi, UOH-
Has, METAJUTNYEeCKasi), XapaKTep Cpeabl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COEAMHEHUH;

- YMeTh KJIacCU(PHUIMPOBATh XMUMHUYECKHUE PEaKIUU
M0 Pa3IMYHBIM MpPH3HAKaM (YUCIIy U COCTaBY pearu-
PYIOIIMX BEIIECTB, TEIUIOBOMY 3(PdeKTy peaxiuu,
M3MEHEHHUIO CTEIEHEH OKHCIIEHUsS JJIEMEHTOB, 00pa-




- BBICTYHaTh C IpPE3ECHTALMEdl pe3yJbTaTOB I103HABATEIbHOMN
JESTEIbHOCTH, MOJIYYEHHBIX CaMOCTOSTEIbHO WJIM COBMECTHO
CO CBEpCTHUKAMM IPU BBIIOJHEHUM XMMHUYECKOTO AKCIIEpH-
MEHTa, IPaKTUYECKON paboThl 1O UCCIEIOBAHUIO CBOMCTB U3Y-
YaeMBIX BEIIECTB, pealln3aluil yueOHOTo MpoeKTa U GopMyIIu-
pPOBaTh BBIBOJBI MO pe3yibTaTaM MPOBEIEHHBIX MCCIIEOBAHUM
IyTEM COTJIACOBAHUS MO3MIMKA B X0/€ 00CYXKACHUS U oOMeHa
MHEHUSIMU;

COBMeCTHAasl 1eATEeJIbHOCTD:

- IOHUMATh U HCIOJIb30BATh MPEUMYIIIECTBA KOMaHIHOW U MH-
JTUBUIYATBHOU PaOOTHI;

- MPUHUMATH IEIU COBMECTHOH eATEIbHOCTH, OPraHH30BBI-
BaTh U KOOPJAUHUPOBATH ACUCTBUS O €€ JOCTUKEHHUIO: COCTaB-
JSTh TUTAH JEUCTBUHM, paclpenessTh POjd C y4eTOM MHEHMA
YYaCTHUKOB 00CYKIaTh PE3yJIbTaThl COBMECTHOU PabOTHI;

- KOOP/JAMHUPOBATh U BBINOJIHATH PabOTy B YCIOBUSAX pealibHO-
ro, BUPTYaJIbHOI'O U KOMOMHHPOBAHHOTO B3aUMO/IEHCTBUSI;

- OCYILLECTBJIATh IO3UTHBHOE CTPATETMYECKOE IIOBEICHHE B
Pa3IUYHBIX CUTYalUsX, HPOSBISATH TBOPUECTBO U BOOOpaxe-
HUe, ObITh MHUIIMATHBHBIM

OgilaieHHe YHUBEpPCAIbHBIMH PeryJsiTHBHBIMHU [1eHCTBHUS-
MH:

- IPUHSATHE ce0s U IPYTUX JIOACH:

- IPUHUMATh MOTUBBI U aPTYMEHTHI IPYTUX JIIOJIEH Tpu aHaIIu-
3€ pe3yJbTaTOB JESTEIbHOCTH;

- IPU3HABATH CBOE MPABO U MPABO JPYTUX JIOAEH Ha OIIUOKH;

- pa3BUBaTh CIIOCOOHOCTh MOHUMATh MHUP C MO3UIMH APYroro
4eJI0BEKa

OK 05. OcymiecTBisiTh ycCT-
HYI0 U MHUCbMEHHYIO KOMMY-
HUKAIMI0O Ha TOCYIapCTBEH-
HOM s13bike Poccuiickoit de-
Jepali C y4eToM OCOOEH-
HOCTEN COLMAIIBHOIO U KYJIb-

OBiajeHue YHUBEPCAJbLHBIMH Y4YeOHbIMH TMO3HABATE/b-
HbIMH JeHCTBUSAMH:

1) 6a3oBble JJOrMYecKHUe AeHCTBHS:

- CTPOUTH JIOTUYECKHE pACCYXACHUS (MHIYKTUBHBIE, HCIYK-
THUBHBIC, 110 AHAJIOTHH), BBISBIISTH 3aKOHOMEPHOCTH W TIPOTH-
BOpEUMSl B PACCMATPHBAEMBIX SIBIICHUSAX, (DOPMYIHUPOBATH BhI-

TUMOCTH PEaKLUH, YYaCTUIO KaTajau3aTopa);

- YMETh COCTaBJIATh YPAaBHEHUS PEAKIMHA Pa3InYHBIX
THUIIOB, MOJHBIE U COKPAIICHHBIC YPAaBHEHUSI peaKIuil
MOHHOTO OOMEHa, YYUThIBasl YCIIOBUS, PU KOTOPBIX
9T PEAKIMU UAYT J0 KOHIIA;

- YMETh PacKphIBaTh CYIIHOCTh OKHCIUTEIbHO- BOC-
CTAaHOBUTEJBHBIX PEAKIMI MOCPEICTBOM COCTaBJe-
HUS DJIGKTPOHHOTO OallaHca STUX PEaKIuii;

- YMETh OOBSICHATh 3aBUCUMOCTH CKOPOCTHU XUMHUYE-
CKOM peakiuu OT pa3jNyHBIX (PAKTOPOB; XapakTep
CMEIIEHUSI XUMUYECKOT'O PABHOBECHSI B 3aBUCUMOCTH
OT BHenIHero Bo3nelicTus (nmpuunum Jle larense);
- YMETb MPOBOJUTH BBIYUCIICHUS C UCIOJIb30BAHUEM
MOHATHSL '"'MaccoBasi J10Jis BeIlecTBa B pacTBope’,
00BEMHBIX OTHOIICHUHN Ta30B MPU XUMUYECKHUX pe-
aKIMsAX, MAacChl BEIIECTBA UM 00BbEMa Tra3oB IO U3-
BECTHOMY KOJIMYECTBY BEIIECTBA, MAcCe WK 00BEMY
OJIHOTO U3 YYacCTBYIOLIMX B PEAKIUHU BEIIECTB, TeM-
J0Boro 3¢¢eKra peakiuy Ha OCHOBE 3aKOHOB CO-
XPaHEHHs] MacChl BEIIECTB, NMPEBPAILEHUS U COXpa-
HEHUSI SHEPTHH;

- YME€Thb NPUMEHATHh MOJOKEHHUSI TEOPUU CTPOEHUS
oprannyeckux BemectB A.M. Bbyrtieposa mins o0b-
SICHEHHUSI 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CO-
CTaBa M CTPOCHHS; 3aKOH COXPAHEHUS MacChl Be-
LIECTB;

- YMETh MIPOBOJIUTH PEAKIINH, TTOATBEPKIAIONINE Ka-
YECTBEHHBI COCTaB pPa3IUYHBIX HEOPraHUYECKUX
BEIIIECTB, PACIO3HABAaTh OMNBITHBIM ITyTEM HOHBI,
MPUCYTCTBYIOIIME B BOJHBIX PacTBOPaxX HEOpPraHU-
YEeCKUX BEIECTB;

- YMETh XapaKTepU30BaTh COCTaB, CTPOCHUE, PU3HU-
YecKMe M XHMMUYECKHE CBOWCTBA TUMUYHBIX IPEJ-
CTaBUTENEH PA3IMYHBIX KJIACCOB OPraHMYECKHUX Be-

10




TYpPHOT'O KOHTEKCTa

BOJIbI U 3aKJIIOUYEHUS;
- NPUMEHSATH B IPOLIECCE MO3HAHMS, UCIOJIb3yEMbIE B XUMUU
CUMBOJIMYECKUE (3HAKOBBIC) MOJENIH, MPEOOPa3OBBIBATH MO-
JENIbHBIE TIPEACTABICHUS - XUMHUYECKUH 3HaK (CUMBOJ) 3Jie-
MEHTa, XUMUYecKkas GopMmyiia, ypaBHEHUE XHUMUYECKOW peak-
MU - TPU PELICHUN Y4eOHBIX MO3HABATEIbHBIX M IMpaKTUYe-
CKHMX 3aJ]a4, IPUMEHSATh Ha3BaHHBIC MOJICTbHBIE IpECTaBIIe-
HUA IS BBISBJIICHUSI XapaKTEPHBIX MPU3HAKOB M3Y4aeMbIX Be-
IIECTB U XUMUYECKUX PEAKIIHil.

2) 0a30BbIe HCCJIeN0BATEIbCKHE 1eHCTBUS:

- BJIQJICTh HaBBIKAMHU CAMOCTOSITEILHOTO IUNIAHUPOBAHUS U TIPO-
BEJICHNUA YYEHUYECKUX SKCIEPUMEHTOB, COBEPILIECHCTBOBATH
yMEHMsI HabJII01aTh 3a XOA0M Ipoliecca, CaMOCTOSATENbHO MPO-
THO3MPOBATh €ro pe3ynbTar, (opMyIupoBaTh 0000IIEHUS U
BBIBOJIbl OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB HCCIIEIO-
BaHUs, COCTaBJIATh OOOCHOBAHHBIM OTUET O MPOAENAHHOW pa-
oore;

OBiaseHue yHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JIeH-
CTBUSIMH:

- 3aJ1aBaTh BOMPOCHI MO CYIIECTBY OOCYKTaeMOW TEMBI B XOJIe
Jajgora W/WiM TUCKYCCHU, BBICKA3bIBaTh WU, (POPMYIHPO-
BaTh CBOM MPEUIOKEHUS OTHOCUTEIBHO BBIIIOJIHEHUS MPEAJIO-
JKCHHOM 3a/1a4H;

- BBICTYNaTh C MNPE3CHTALMEH PE3yIbTaTOB IO3HABATEIHHOU
JIESATETLHOCTH, TIOJYYCHHBIX CaMOCTOSITEIBHO WM COBMECTHO
CO CBEpPCTHUKAMHU IpPHU BBINOIHEHUU XUMUUYECKOTO JKCIEpH-
MEHTa, PaKTUYECKO pabOThI 10 UCCIEI0BAaHUIO CBOMCTB U3Y-
YaeMbIX BEIIECTB, peallu3alui y4eOHOro MpoeKTa u (HopMyIu-
POBaTh BBIBOJBI 1O PE3yJIbTaTaM MPOBEACHHBIX HMCCIEIOBAHUI
MyTeM COTJIACOBAHMS MO3UIUH B X0/€ OOCYX)IAeHHs U oOMeHa
MHEHUSIMHU

OK 07. CopeiictBoBaTh CO-
XPaHEHHIO OKpYy>Karoleun
Cpelbl, pecypcocOepeKeHHUIO,

B 00.1acTH 3K0710rH4Y€CKOT0 BOCIUTAHMS S
- c(OpPMHUPOBAHHOCTh SKOJOTHYECKON KYJIbTYphl, TOHHUMaHHUE
BIIMSIHUS COIMAIbHO-3KOHOMUYECKHUX MPOILECCOB Ha COCTOSIHUE

miecTB (MeTaH, dTaH, THIICH, MPOMHIICH, alleTHUIICH,
OyramueHn-1,3, merunOyramuen-1,3, OeH3oy, MeTa-
HOJI, 3TAaHOJ, O3TWUJICHIJHMKOIb, TIUIEPHUH, (EHOI,
alleTanpAeruji, MypaBbUHas U YKCYCHasl KHCIOTBHI,
TJII0KO3a, KpaxMall, IEeJUII003a, aMHUHOYKCYCHas
KHCJIOTa), WJUIIOCTPUPOBATh TE€HETUYECKYIO CBSI3b
MEXIy HUMH YpPaBHEHUSMHU COOTBETCTBYIOIIUX XH-
MUYECKHX PEaKIMi C HCIOIb30BAHHEM CTPYKTYp-
HBIX (OPMYITL;

- co0moIaTh MpaBWia YKOJOTHYECKH LieJecoobpas-
HOTO TOBEJICHUS B OBITY U TPYIOBOU JIEATEITHHOCTH B
LEJSIX COXPaHEHHsI CBOETO 370POBbs 1 OKpYKaroIe
MPUPOIHON Cpebl, OCO3HABATh OMACHOCTH BO3JICH-
CTBHUSI Ha >KUBBIC OPraHU3MBI OIpPENEICHHBIX Opra-
HUYECKUX BEIIECTB, IMOHMMAs CMBICT ITOKa3aTels
[TJAK (mpenenbHO MOMYCTUMOW KOHIIEHTpPALUHU), TO-
SCHATh Ha TMPUMEPaX CHOCOOBl YMCHBIICHUS U
MPEIOTBPALICHUS] UX BPEIHOTO BO3JCHCTBHUS Ha Op-
TaHW3M YEJIOBEKa;

- YMETh PacKpbIBaTh CMBICI MIEPUOIUNYECKOTO 3aKOHA
J.N. MenneneeBa 1 1eMOHCTPUPOBATH €r0 CUCTEMa-
TU3HUPYIOIIYIO, OOBSCHUTEIBHYIO W MPOTHOCTHUYE-
CKYIO (DYHKIIUU;

- YMeTh XapaKTepu3oBaTh (OMHCHIBATh) OOIIUE XH-
MHUYECKHE CBOWCTBA HEOPTaHWYECKHX BEIIECTB pas-
JUYHBIX KIJIACCOB, MOJATBEPKIATh CYIIECTBOBAHHE
TCHETUYECKOW CBSI3M MEXKIY HEOPTaHWYSCKUMHU Be-
[IECTBAMHU C TOMOIIbIO yYpaBHEHUH COOTBETCTBYIO-
X XUMHYECKUX PEaKIni
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OPUMEHSTHh 3HaHUSA 00 H3Me-
HEHUW KJIMMaTa, TMPHHIHIIGI
OepexIINBOro MPOU3BOCTBA,
3 PeKTUBHO ACHCTBOBATH B
Ype3BbIYANHBIX CUTYAIHIX

NPUPOIHON U COLMATBHOM Cpe/ibl, OCO3HAHKE TII00ATBHOTO Xa-
paKTepa 3KOJIOTHYECKUX MPpodIIeM;

- IUIAHUPOBAHME U OCYLIECCTBICHUE NEHCTBUU B OKpYXkKarollen
Cpelle Ha OCHOBE 3HAHUSA L] yCTOMYMBOIO Pa3BUTHS YEIIO-
BEUYECTBA;

AKTUBHOE HENPUATUE ACUCTBHN, MPUHOCALIMX BPEJ OKPYKaIO-
mien cpene;

- YMEHME IPOrHO3UPOBaTh HEOJIArONPUATHBIE IKOJOTHMUECKUE
IIOCJIEICTBHS TPEANPUHUMAEMBIX JIEUCTBUM, NPEIOTBPAILAThH
ux;

- pacIIMpEHUE OIbITa JAEATEIbHOCTH 3KOJOTMYECKOM HAaIlpaB-
JICHHOCTH;

- OBJI3JICHUE HAaBbIKAMU Y4e€OHO-MCCJIEI0BATENbCKOM, MPOEKT-
HOU U COLIMAILHOU EATENbHOCTHU

K 5.3. OcymecTBiars op-
TaHMU3aLUI0 U KOHTPOJIb Jes-
TEJIBHOCTH TIEpCOHANIA TIO/I-
pas3zieneHuss Mo TEXHHUYECKO-
My OOCITY>KMUBaHUIO U PEMOH-
Ty aBTOTPAHCHOPTHBIX
CPEZCTB.

OBiajeHue YHHBEPCAJbLHBIMH Y4YeOHBIMH I03HABATE/b-
HBIMH JeHCTBUSIMU:

1) 6a30Bble JIOTHYECKHE TeCTBUS:

- CTPOUTH JIOTUYECKHE PACCYKICHHs (MHAYKTUBHBIE, 1€ TyKTHBHBIE,
1o aHaJ'IOI‘I/II/I), BBISABJIATD 3dKOHOMCPHOCTHU U IIPOTUBOPEYHS B pac-
CMAaTpPUBACMBIX SIBJICHUX, q)OpMYJ'II/IPOBaTI) BBIBOJbI N 3aKJIFOUYCHU A
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2 CTPYKTYPA U COJAEP)KAHUE OBIIIEOBPA3OBATEJBbHOMN JUCHUILJIAHBI

2.1. O6bem 0011€00pa30BATENBLHOI TUCHUIIJIMHBI M BBl Y4e0HOI padoThl

Bun yueOHo# padoThI O0bem yacon

O06bem 00pa3oBaTeIbHON JUCIUTUTMHBI 72
B TOM YHCIIE:

TEOPETUYECCKUE 3aHITHS 38

1a00PaTOPHO-TIPAKTUYECKUE 3aHSATHUS 32
ITpodeccnonabHO OPHEHTHPOBAHHOE COJIEPIKAHUE 16
B TOM YHCIIE:

TEOPETUYECKUE 3aHATHUS 4

MPAKTUYCCKHUE 3aHATUS 12
[Ipomexyrounas arrecranus B opme auddepeHnpoBan- 2
HOTO 3a4eTa
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2.2. TemaTu4ecKHii IJIAH U COJIeP:KAHNE TUCIUTITHHBI

HaumenoBanue pa3nenoB u Coneprxanue yueOHOro MaTepuaiia (OCHOBHOE U MPpodeccHoHaIbHO- O6Bvem dopmupyembie
TeM OPUEHTUPOBAHHOE), JJA0OPATOPHBIE U MPAKTHUYECKUE 3aHATHUS, IPUKIAJHON MOAYJIb 4acoB KOMIIETCHIIMH
1 2 3 4
1 cemecTp 72
Pazgen 1. OcHOBBI CTPOEHUS BelIECTBA

Tema 1.1 OcHoBuble nonsTHsa | Cogep:kanue y4eOHOro MaTepHuaJa: 6 OK 01
Y 3aKOHBI XUMHUU Xumudeckuil meMeHT. CUMBOJIIMYECKUH S3bIK XUMHUH. XUMHUYECKUE 3HAKU U (op- 4 OK 04

MyJibl. KauecTBeHHBIN M KOJIMYECTBEHHBIN COCTaB BeleCTB. OTHOCUTEIbHBIE aTOM- OK 05

Has U MoJieKyJsipHas Macchl. KosnnuecTBo BemiecTBa. 3aKOH COXPAHEHHUS MaccChl

BELIECTB. 3aKOH MOCTOSHCTBA COCTaBa BEILECTB MOJIEKYJISIPHON CTPYKTYphl. 3aKOH

ABOragipo u CIeICTBUS U3 HETO.

IIpakTnueckoe 3ansTe Ne 1. Pemienue 3anau: xonuvecmeenHvie omuouieHus: 6 2

XuMuu, OCHOBHBIE KOJMNYECTBEHHBIE 3aKOHBI B XMMHMM U pPacyeThl 110 ypaBHEHUSIM

XUMHUYECKUX PEAKIUil; MOJIb KaK €MHUIIA KOJIMYECTBA BELIECTBA; MOJIAPHASL MACCA,

3aKOH COXPAaHEHHUS MAacChl U 3HEPTUM; 3aKOH ABOTrajpo; MOJSPHBIH 00beM ras3os;

OMHOCUMENbHAS NIOMHOCHb 2a308.
Tema 1.2. Coaepxkanue y4eOHOro MaTepuaJa: 6 OK 01
Crpoenne atomoB xumuye- | CoBpeMeHHas MOJICTb CTPOCHHUS aToMa. DJIEKTPOHHAsE KoH(urypaims atoma. Kiac- 2 OK 02
CKHMX DJIEMEHTOB M IPHUPOJA | CU(UKAIMSA XUMUYECKHX DIIEMEHTOB (s-, P-, d-aeMeHThl). BaneHTHbIE JIEKTPOHBI. OK 04
XUMHYECKON cBa3u. Ileprno- | BaneHTHOCTD. DNEKTpOHHAS TPUPOAA XUMHUECKOW CBS3H. DJIEKTPOOTPHUIATEIH- OK 05
JMYECKUH 3aKOH M TabluLa | HocTh. BUIbl XUMHUYECKOW CBsI3H (KOBAJICHTHAsI, HOHHAS, METAIIMYECKAs, BOJOPOI-
.. Menneneesa. Has) ¥ cIIOcCOOBI ee 00pa3oBaHMUsL.

[Tepuonuueckas cucrema xumudeckux siueMeHToB J[.M. Menneneesa. ®usnueckuit 2

cmbicn [lepuoanueckoro 3akona [[.M. MenaeneeBa. 3aKOHOMEPHOCTH M3MEHEHMUSI
CBOMCTB XHUMHUYECKUX JJIEMEHTOB, o6pa3yeM},1x HNMHU ITPOCTBIX U CIOKHBIX BCIICCTB
B COOTBETCTBHUHM C TOJIO)KEHHUEM XMMHUYECKOTo 3jeMeHTa B Ilepuoguyeckoit cucre-
Me. MupoBo33peHueckoe u HayuyHoe 3Hauenue [lepronnueckoro 3akona .M. Men-
neneena. [Ipornossl .. MengeneeBa. OTKpbITHE HOBBIX XUMUUYECKHUX 3JIEMEHTOB.
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IIpakTHyeckoe 3anHsitTue Ne 2. PemeHrne mpakTHYECKUX 3alaHWA Ha COCTABJICHHUE
ANEKTPOHHO-Tpaduyeckux Gopmyin 31eMeHTOB 1—4 mepuoIoB.

XapakTepucTuKa XHMUYECKUX 3JeMeHTOB «MeTamnuiyeckiue / HeMeTallTn4ecKue
CBOMCTBA, 3EKTPOOTPUIATEILHOCTD U CPOACTBO K MEKTPOHY XMMUUYECKUX HIIEMEH-
TOB B COOTBETCTBUE C UX DJIEKTPOHHBIM CTPOCHHEM M IMOJOXKEHHEM B MEpUOaHYE-
CKOHM cHucTeMe XuMHu4ecKkux 3neMeHToB .M. MenaeneeBay

Pasznen 2. XumMuyecKkue peakumu

Tema 2.1. Tunel xummnueckux | Coaep:kanue y4eGHOro MaTepuaJa: 2 OK 04
peakuuii Knaccudukanus v TUOB XUMHUYECKUX PEAKLIUNA C ydacTHeM HEOpPraHHMYeCKHUX Be- 2 OK 05
miectB. CocTaBiieHHE YpaBHEHUN pEaKIUi COCIUHEHUS, PA3JIOKEHUS, 3aMEIICHHUS, OK 07
oOMeHa, B T.Y. peaKklMi TOpeHus,, OKHCICHHUSI-BOCCTAHOBICHUS. YPaBHEHUS OKHC- K 5.3.
neHusi-BocctaHoBieHus. CteneHb okucinenus. OKucnuTenb U BoccranoButenb. Co-
CTaBJICHHE M ypaBHUBAHHWE OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKLUil METOAOM
ANEKTpOHHOro OanaHca. OKuciumenbHo-60CCMaHO8UmMeNbHble peakyuu 8 npupooe,
NPOU3800CHEEHHBIX NPOYECCAX U HCUZHEOeSMETbHOCU OP2AHUSMOS.
Tema 2.2. Cojaepixkanue yueOHOro MaTepuaJa: 4 OK 01
ONeKTpoNuTHYECKass JUcco- | Teopus 3MeKTPOIUTHUSCKON Auccoranii. MoHbI. DIeKTPOIUThI, HEAICKTPOIHUTHIL. 2 OK 04
[Uaus 1 HIOHHBIA 0OMEeH Peakiuu nonnoro oomena. CocrapieHHe peakiiii HOHHOIO 0OMeHa IMyTeM COCTaB- OK 05
JICHHUS WX TIOJTHBIX U COKPAIICHHBIX HOHHBIX YpaBHEHHM. OK 07
KHCII0THO-OCHOBHBIE PEAKIIUH.
JlabopaTopHoe 3ausitue Ne 1 o teme « THUIIBI XUMUUECKUX PEAKIIHI» 2
HccnenoBanue TUNOB (IO COCTaBY M KOJUYECTBY MCXOAHBIX M 00pa3yromuxcs Be-
IIECTB) XUMUYECKUX peakuuid. [IpoBenenne peakiuii HOHHOro oOMeHa, ompeere-
HUE cpeJibl BOJHBIX pacTBOpoB. CocTaBleHNE HOHHBIX YPaBHEHUH.
Pasznen 3 CTpoeHue U CBOMCTBA HEOPTraHUYECKHUX BelleCTB
Tema 3.1. Coaepxkanue y4eOHOro MaTepuaJa; 2 OK 01
Knaccudukanus, HomeHkna- | [Ipenmer Heopranudeckod xumun. Kiaccupukaims HEOPraHHYECKHX BEIHICCTB. 2 OK 04
Typa M CTpOe€HHME Heopranu- | [IpocTele u cioxHble BemiecTBa. OCHOBHBIE KJIAcChl CIIOKHBIX BEHIECTB (OKCHBI, OK 05
YECKHX BEILECTB TUAPOKCHUIBI, KUCIIOTHI, COJIM). B3aMOCBS3b HEOPraHWYEeCKUX BEILECTB. OK 07
ArperaTHble cocTosiHUS BenlecTBa. Kpucraminueckue u amopdHsle BemecTa. Tu- IIK 5.3.
bl KPUCTAJIMYECKUX PEHIeTOK (aToMHasi, MOJIEKYJSpHAas, WOHHas, MeTajuInye-
cKas). 3aBUCUMOCTh (PU3MUECKUX CBOWCTB BELIECTBA OT THIA KPHCTATUYECKOM
pelIeTKH. 3aBUCUMOCTh XMMHUYECKOW aKTHMBHOCTH BEUIECTB OT BHJA XMMHYECKOHN
CBSI3U M TUIIA KPUCTAJUIMYECKOH pemieTku. [IpudnHbpl MHOrooOpasusi BEecTB.
Tewma 3.2. ®uszuko- Conep:xaHue yueOHOro MaTepuaJa: 6 OK 01
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XUMHYECKHE CBOMCTBA HEOP-
TaHUYCCKUX BCUICCTB.

Merampl. OOume Gu3nyeckre U XUMHYECKHE CBOWCTBAa MeTauioB. CrocoObl mo-
Jy4deHus. 3HaueHue Memanios U HeMemailos 6 Npupooe U HCUHeOesmelbHOCHU
yenogeka u opeanuzmos. Kopposus memannos: 6uovl Kopposuu, cnocoowl 3auumol
Memainioe om Koppo3uu.

Hemeramnel. O6mue ¢puzndeckue 1 XUMHUYECKHE CBOMCTBA HEMETAIIOB. T UITMYHBIE
corictBa MetauioB [Y— YII rpynn. Knaccudukammst 1 HOMEHKIaTypa COeAMHEHUM
HeMeTa/uioB. KpyroBopoThl OMOTEHHBIX 3JIEMEHTOB B IIPUPO/IE.

XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX BELIECTB (OKCHIOB,
THIPOKCUIOB, KUCIIOT, COJIEH U Ap.). 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB IPO-
CTBIX BEIIECTB, BOAOPOAHBIX COCMHEHUH, BBICIINX OKCUIOB U TUAPOKCHIOB

IIpakTnuyeckoe 3ansitne Ne 3. PemieHue nmpakTUYECKUX 3afjaHUi 1O Kiaccu(uka-
[IUY, HOMEHKJIAType ¥ XUMHUYECKUM (OpMyJiaM HEOPraHMYECKUX BEIIECTB pa3iIny-
HBIX KJIACCOB (y2apHulil 2a3, y2leKucavlil 2a3, aMMHaK, raiieHasl U3BecTb, HeralieHas
W3BECTh, TUTHEBAs COJIAa U APYTUX): HA3bIBATh U COCTABIATH (POPMYIIBI XUMUYECKUX
BELIECTB, ONPENENIATh IPUHAUIEKHOCTD K Kilaccy. CocTaBlIeHUE ypaBHEHUN XUMHU-
YECKHUX PEaKIMH C y4aCTHEM IIPOCTHIX M CIIOKHBIX HEOPTaHMYECKUX BEIECTB: Me-
TaJIJIOB U HEMETAJUIOB; OKCHJIOB METAJJIOB, HEMETAJUIOB U aM(OTEPHBIX JIEMEHTOB;
HEOpPraHUYECKUX KHUCJIOT, OCHOBAaHUI M aM(OTEpPHBIX TI'MJIPOKCHUJIOB; HEOpraHHue-
CKHX COJIEH, XapaKTEPU3YIOLIUX UX CBOMCTBA.

Pewenue npaxmuxo-opuenmupoanHvlx meopemudeckux 3a0aHull Ha Ce0Ucmed,
cocmas, nonyuenue u 06E30NACHOE UCHONb308AHUE BANCHEUWUX HEOP2AHUYECKUX
seujecms @ OblMy U NPAKMUYECKOU 0esimeIbHOCMU Yel06€Kd.

OK 02
OK 04
OK 05
OK 07
IIK 5.3.

Tema 3.3. Unentuduxanms
HEOPTaHWYECKHUX BEIIECTB.

Conep:xaHue y4eOHOro MaTepuaJa:

JlabopaTopHoe 3ansaTHe Ne 2 1o teme: «aeHTudukanus HeOpraHMYECKUX Be-
LIECTBY.

Pemenne OKCIICPUMCHTAJIBHBIX 3aa4 M0 XUMHYCCKHUM CBOMCTBAM METAJJIOB U He-
METAJIJIOB, 110 PACIIO3HABAHUIO U MIOJYYEHUIO COEJUHEHNI METANIOB M HEMETAJJIOB

N

JlaGopatopnoe 3ansatue Ne 3 mo teme: «VaeHTH(UKAIUS HEOPTaHHMUECKUX Be-
LIECTBY.

I/I}ICHTI/I(l)I/IKaHI/Iﬂ HCOPraHNM4YCCKUX BCIICCTB C MHCIIOJIB30BAHUEM UX (1)I/ISI/IKO-
XUMHUYECKHUX CBOMCTB, XapaKTEPHBIX KaUeCTBEHHBIX peakunid. KauecTBeHHbIE peak-
LIUY Ha cynb(]ar-, KapOoHAT- U XJIOPUA-aHHOHBI, HA KATHOHBI aMMOHHUSI.

OK 01
OK 04
OK 05
OK 07

Pasnen 4. CTpoeHue U CBOMCTBA OPraHUYeCKHX BeleCTB

Tema 4.1.

\ Conep:xaHue y4eOHOIro MaTepuaJa:

OK 01
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Knaccudukanusi, ctpoeHue u
HOMEHKJIaTypa OpraHuye-
CKHUX BEIIECTB

[TosiBneHne opraHnyecKkor XMMUM Kak Hayku. [Ipeamer oprannueckoil xumuu. Me-
CTO ¥ 3HaYEHHE OPraHN4YEeCKON XUMUHU B CUCTEME €CTECTBEHHBIX HAYK.

XHUMHUYECKOE CTPOEHUE KaK MOPSAOK COEAMHEHUSI aTOMOB B MOJIEKYJIE COTJIACHO UX
BaJIEHTHOCTU. OCHOBHBIE IOJIO)KEHUS TEOPUM XUMHUYECKOTO CTPOEHHS OpraHHuye-
ckux coenuHeHuid A.M. byTtiepoBa. YTiepoaHblii CKEJIET OPraHu4eCKOM MOJICKYJIbI.
3aBUCUMOCTD CBOICTB BEIIECTB OT XMMHUUYECKOTO CTPOEHMs MojeKyl. M3omepus u
H30MEpHI.

[onsarue o pynkuonansHoi rpymmne. Pagukan. [IpuHuuner kaaccupukamum opra-
HUYECKHX COEIMHEHMH. MexayHapo/iHas HOMEHKIIATypa U MPUHIMUIB HOMEHKJIA-
Typbl OpraHudeckux coenuHeHui. IloHstue 00 a3oTcoaepKalUX COEAMHEHUSX,
OHMOJIOTMYECKH aKTUBHBIX BeIECTBaxX (yrieBojax, kKMpax, Oeikax u JAp.), BBICOKO-
MOJIEKYJISIPHBIX COEIMHEHUSAX (MOHOMED, MOJIMMED, CTPYKTYPHOE 3BEHO)

OK 05

Tewma 4.2. CBolicTBa Opranu-
YECKUX COCIUHEHUI

Conep:xanue y4eOHOro MaTepuaJa:

14

OU3HKO-XMMHUYECKHE CBOMCTBA OPraHUYECKHUX COCAUMHEHUN OTIENbHBIX KJIACCOB
(ocobeHHOCTH KiIaccU(UKAMK U HOMEHKJIATYpbl BHYTPH KJIacca; TOMOJIOIMUECKHUM
psaa u obmas popmyna; usoMepus; Gpu3nUecKre CBOMCTBA; XMMUYECKHE CBOWCTBA;
CocO0bI NOTYYEHUs):

- IpeZieNIbHbIE YIIIEBOAOPObI (AKaHbl U HUKJIOATKaHbl). ['OpeHne MeTaHa Kak OfuH
U3 OCHOBHBIX MCTOYHHMKOB TEIUIa B MPOMBIIICHHOCTH U ObITY. CBOWCTBA MPUPOJ-
HBIX YIJIEBOJOPOAOB, HAX0XKICHHUE B IPUPOJIE U IPUMEHEHNE aJIKAHOB;

— HeTlpeieNbHbIe YTIIeBO0PO/b! (AJIKEHBI, aTKHHbBI M aJIKaJHeHbl) U apOMaTHYEeCKHe
YTIEBOAOPOABL. [ oOpenue ayemuniena Kak UCMOYHUK 6bICOKOMEMNepamypHo20 nia-
MeHU OJisL CBapKU U pe3Ku

— KHUCJIOpOACOepkKalliue coequHEeHHs! (CIUPTHI U (peHoIbl, KapOOHOBbIE KUCIOTHI U
3¢UpBI, ambAETHIBl U KETOHBI, )KUPBI, yriieBobl). [IpakTHueckoe NpuMEeHEeHUE ITH-
JICHIVIMKOJS, rmuepuHa, (enona. Ilpumenenue gopmanbaeruna, aneralabIeruia,
YKCYCHOM KHUCIOTBI. MbUIa KaKk COJU BBICIIMX KapOOHOBBIX KHCIOT. Moromue cBOM-
CTBa MbliIa

— a30TcoJiepKallie cCoelMHEHHs (AaMHUHBI 1 aMUHOKHCIIOTHI, O6eKku). Bricokomore-
KYJISIpHbIE COEIMHEHUs (CUHTETUYEeCKHE M OMOJIOTHYECKH aKTHBHbIE). Monomep,
noaumep, cmpykmypuoe 36ero. Ilonumepuzayus. I'eneTndeckas CBA3b MEX1y Kiac-
CaMM OPraHUYECKUX COCTMHEHUI

IIpakTHyeckoe 3ansaTue Ne 4,
IIpupoonvie ucmoyHuKu y21e6000p0008.
IMonck m ananm3 mHpOpPMAMK MO HA3BAHUSAM, HICHTH(UKATOpPAM, CTPYKTYPHBIM

OK 01
OK 02
OK 04
OK 05
OK 07
I1K 5.3
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dhopmynam.

IIpakTnueckoe 3ansitue Ne 5. HomeHknatypa opraHn4eckux COeUHEHUM OTIENb-
HBIX KJIacCOB (HACBIIEHHBIC, HEHACHIIIEHHbIE M apOMaTHUYECKUE YIJIEBOJOPOIbI,
CHUPTHI, (GEHOIBI, ambACTUIbI, KETOHBI, KAPOOHOBBIC KUCIOTHI U 1p.) CocTaBicHHe
MOJIHBIX U COKPAILEHHBIX CTPYKTYPHBIX (POPMYJI OPraHUYECKHUX BELIECTB OTIEIIb-
HBIX KJIACCOB, MCIIOJIb3YS MX Ha3BaHMS MO CUCTEMATHUECKOW HOMEHKJIAType.
CBoiicTBa OpraHMYECKUX COEAMHEHUI OTIENbHBIX KJIACCOB (TPUBHAJIbHAS U MEX-
IyHapoJIHash HOMEHKJIATypa, XMMHUYECKHE CBOWMCTBA, CIIOCOOBI IMOJIyueHHs): Ipe-
JieNbHbIe (AJIKaHbI M UKJIOAJIKAHBI), HENpeeabHble (AJIKEHBI, AJIKUHBI, aTKaJHEHBbI)
Y apOMAaTUYECKHE YIIIEBOJAOPOIbI, CIUPTHI U (HEHOIIBI, KapOOHOBBIE KUCIOTHI U d(PH-
PBbl, IBJETUABI U KETOHBI, aMUHBI 1 aMUHOKUCIIOTBI, BBICOKOMOJIEKYJIIPHBIE COE/IU-
HEeHMs. 3a/1aHusl HAa COCTABJICHNUE YPAaBHEHUI XUMHUYECKUX PEaKIUil C ydyacTueM op-
raHWYECKUX BEILECTB Ha OCHOBAaHMM UX cocTaBa U cTpoeHus. COoCTaBleHHE CXEM
peakiuuii (B TOM YHCIIE 110 MPEUIOKSHHBIM IETTOYKaM [TPEBPAIICHUI)

IIpakTnyeckoe 3ausaTue Ne 6. Pacuemol npocmetiwielt hopmynsl opeanuyeckou
MOJLEKYNbl, UCXOO5L U3 DTIeMEHMHO20 cocmasa (8 %o).

Pacyer konM4ecTBEHHBIX XapaKTEPUCTUK MPOAYKTA PEAKIIMHU COSIUHEHUS, €CITH O/1-
HO W3 BEIIECTB JaHO B U30BITKE W/HITU COJACPKUT MpuUMecH. Pacuer MaccoBoi niu
00BEMHOI JTOTU BBIX0/1a MPOAYKTA PEAKIIMH COSAMHEHHUS OT TEOPETUIECKH BO3-
MOXHOT0. PacueT 00beMHBIX OTHOIIIEHUH Ta30B.

Tema 4.3. Unentuduxanms
OpPTaHUYECKUX BEIIECTB, UX
3HA4YE€HHUE U IPUMEHEHHE B
OBITOBOW M IPOU3BOJICTBEH-
HOM JIESATEIIHFHOCTH YeIIOBEKa

Conep:xaHue y4eOHOT0 MaTepHAJIAa:

buoopranuueckue coenauHenus. [IpuMeHeHne U OMOJIOTHYECKas POJb YIIICBOJIOB.
OxwucIieHue yriieBoJIOB — UCTOYHHUK YHEPTUU KHUBBIX opraHu3zmMoB. O0nacTu mpume-
HEHUs1 aMUHOKHUCIOT. [IpeBparienusi OEJIKOB MUIM B OpraHu3Mme. buonornueckue
¢byuknuu 6enkoB. bruosornveckue GyHKIUU KUPOB. Posb OpraHMUEcKo XMMUU B
pelieHny mpobieM MUIIeBoi 6e30MacHOCTH

Ponv opeanuueckou xumuu 6 pewrenuu npobiem sHepeemudeckoli 6e30nacHocmu, 8
pazeumuu MeoOuyunsl, CO30AHUU HOBbIX MAMEPUATIO8, HOBbIX UCHOYHUKOG dHEPeUU
(anomepnamuenvie ucmounuxku suepeuu). OnacHocms 6030€liCmsUs Ha JHcusbie op-
2AHUBMbL OP2AHUYECKUX B8eUecm8 OMOeIbHbIX KIACCO8 (Vene8o0vl, Cnupmol, (eHo-
JIbl, XJ0POpeanuyecKue npouzsoonvle, aniboecudsvl u Op.), CMbICA NoKazamens npe-
0€elbHO 0ONYCMUMOU KOHYEHMPayuu

JlaGopaTopHoe 3ansiTHe Ne 4 nmo Teme: «MneHTuduKanus OpraHuYecKUX COEIU-
HEHHMH OTJEJIBHBIX KJIACCOB.
Wnentudukanus OpraHuvYecKnX COCIUHEHHI OTICNBHBIX KJIaccoB (Ha MpuUMepe

OK 01
OK 02
OK 04
OK 05
OK 07
I1K 5.3
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CIUPTOB, albJETHI0B) C UCIOJIb30BAHUEM UX (DU3MKO-XUMUYECKHX CBOWCTB U Xa-
pPaKTEpHbIX KAaUECTBEHHBIX peakuuil. BO3HMKHOBEHHE AHATUTHUYECKOIO CUTHAJA C
TOUKH 3PEHHUS XUMHUYECKHUX MPOIECCOB IMPH MPOTEKAHUHM KaueCTBEHHOM peakiuw,
MO3BOJISIONIEH MICHTH(PUIIMPOBATH MPEJI0KEHHBIE OPTaHUYECKUE BEIECTBA

JlaGopaTopHoe 3ansaTue Ne 5 mo teme: «/neHTHUKAIIUSA OPraHUYECKUX COCIIU-
HEHUH OTAEJIBHBIX KIaCCOBY.

Wnentudukanus opraHu4ecKUX COEIMHEHHH OTIENIbHBIX KJIaccoB (Ha MpuMepe
Kpaxmaia, KapOOHOBBIX KHCJIOT, OelIKOB U T.1.). JleHarypanus Oenka mpu Harpena-
Huu. [[BeTHbIe peakiun O6eaKoB. BO3HHKHOBEHHE aHAIMTUYECKOTO CUTHANIA C TOYKH
3pEeHMs] XUMUYECKUX MPOIECCOB MPU NMPOTEKAHUU KAYECTBEHHOM pEaKIIMH, MO3BO-
JSoel nIeHTUUITMPOBATh NPEI0KEHHBIE OPraHNYeCcKUe BEeIeCTBA

Pasznen 5. Kunernueckue

U TEPMOAUHAMHUYICCKHUE 3AKOHOMECPHOCTH IMPOTCKAHUA XUMHUYCCKHUX peammﬁ

Tema 5.1.

CKOpOCTbh XMMMUYECKHUX pe-
akuil. XMMHU4YECKOE paBHO-
BECUE

Copepxanue yueOHOro MaTepuaJia;

CkopocTh peakiuy, €€ 3aBUCUMOCTh OT Pa3jMuYHBbIX (PaKTOPOB: MPUPOJBI pearupy-
IOLMX BELIECTB, KOHLIEHTPALMK PEarupyrolMX BEIECTB, TEMIIEPATYPHI U IUIOIIALN
PEaKIMOHHON MOBEPXHOCTH. TersioBbie dPPEKTh XUMUYECKUX PEaKIHid. JK30- U
SHJAOTEPMHUUYECKHUE PEAKIUU.

O6parumocTh peakiuii. XUMHYECKOE PaBHOBECHE M €r0 CMEIICHHUE MO/ JeHCTBUEM
pa3nuyHbIX (HaKTOPOB (KOHIIEHTPALUS PEareHTOB WM IMPOAYKTOB PEaKILMH, JIaBie-
HUe, TemrepaTypa) 1js CO3JaHMs ONTUMANIbHBIX YCIOBUN MPOTEKaHUsI XUMUYECKUX
npoueccos. [Ipunnun Jle-Illarense.

N

IIpakTnueckoe 3ansaTue Ne 7. PemieHue npakTUKO-OPUEHTUPOBAHHBIX 33JJaHUI Ha
aHanu3 (paKkTOPOB, BIUSAIOLUINX HA N3MEHEHHE CKOPOCTH XUMHUECKOW PEaKIIUU.
PemreHne npakTHKO-OPUEHTUPOBAHHBIX 3aJlaHWM HAa INPUMEHEHHE INpuHOHNA Jle-
[ITarenbe 11 HaXOXKACHWS HAIPABIECHUs CMEIICHUS PAaBHOBECHUS XUMHUYECKOHN pe-
aKLMU ¥ aHau3 (PaKTOPOB, BIMSIONIMX HA CMEIIEHUE XUMUYECKOTO PAaBHOBECHSI.

OK 01
OK 02
OK 04
OK 05

Pa3nea 6. PacTBopbl

Tema 6.1.
[TonsiTe o pacTBopax

Conep:xanue y4eOHOIo MaTepuaJia:

(op}

PactBopenne kak  (QU3MKO-XMMHUYECKHUH IpoIEcC. PactBopsI. CrniocoOsl
IIPUTOTOBIIEHUS pactBopoB. PacTtBopuMocTs. MaccoBas 107151 pacTBOPEHHOTO
BemiecTBa. CMbICH MMOKa3aTessl MpeesibHO TOMYCTUMOM KOHILEHTpalWu U ero uc-
MOJIb30BaHME B OLIEHKE IKOJIOTUYECKOH 0€30MacHOCTH.

IIpaBuia 3KOIOrMYECKH LIE€IECO00PA3HOTO MOBEACHUS B OBITY U HA NpOU3800Cmee 8
YeJLsX COXPAHEHUsl C80e20 300P08bsL U OKPYICcalowell NPUpOOHOL cpedbl, ONACHOCHb

6030€lCMBUsL HA HCUBbLLE OpP2aAHU3Mbl onpe()efzeHHblx eeuecme.

OK 01
OK 02
OK 05
OK 07
K 5.3.
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Ilpakmuueckoe 3anamue Ne 8. Pewenue npaxmuxo-opueHmuposaHuvlx pacdem- 2 OK 01

HbIX 3a0ay HA pacmeopwvl, UCHOb3YeMble 8 ObIMOBOU U NPOU3BOOCMBEHHOU Oesl- OK 02

menvHocmu yenogexka. Maccosas 005 pacmeopeHHo20 eeuecmaa. I1K 5.3.
Tema 6.2. JlaGopaTopHoe 3ansitue Ne 6 o teme «lIpurorosnenue pactBopoB». Ilpuroros- 2 OK 01
HccenenoBanue CBOMCTB pac- | JICHHE pacTBOPOB 3aIaHHOU (MaccoBoii, %) KOHIIEHTpauu (C mpak- OK 05
TBOPOB TUKO-OPUEHTHUPOBAHHBIMU BOIIPOCAMHM) U OIPEICIICHUE CPEbl BOAHBIX PACTBOPOB. OK 04

Pemenue 3aga4 Ha NPUTOTOBJICHUE PACTBOPOB OK 07

I1K 5.3.

Pa3znen 7. Xumusi B ObITY M IPOM3BOJACTBEHHOM 1eATEJIbHOCTH
Tema 7.1. Coaepixkanue yueOHOIro MaTepuaJa 6 OK 01
XuMus B OBITY U TPOU3BO/I- Hogelilme 0CTUXKEHUSI XUMUYECKOM HAYKU M XMMUYECKOW TEXHOJOTUU. Ponb xu- 2 OK 02
CTBEHHOMU JEATCIIBHOCTH Y€- | MUM B O0ECIEYCHUU IKOJOTUYCCKOU, SHEPTeTUYCCKOW U MHUIIEBOW OE30MaCHOCTH, OK 04
JIOBEKaA Pa3BUTUU MEIUITUHBI H NPOU3B00CMBEHHOU OesimelbHOCTIL. OK 05

IIpakTuyeckoe 3ansaTue Ne 9 2 OK 07

[Tonck w aHanu3 WHPOpPMAIMH MO TeMaM: «XHUMHS H MPOOJIEMBI SKOJIOTHH, IIK 5.3.

«OnacHOCTh BO3JICUCTBUS Ha JKMBBIE OPraHU3MbI OIMpPEACNICHHBIX BemecTB» [Ipen-

CTaBJICHHE YCTHBIX COOOIIEHUH C Mpe3eHTanuei

Ilpakmuueckue 3anamus Ne 10. 2

Touck u ananusz ungopmayuu 0 npUMeHeHUU XUMUYECKUX 8elecms U MexXHOI02UlL C

yuemom Oyoyueli npogeccuoHanbHol 0esmerbHOCmU no memam: 6adiCHeluiue

cmpoumenvuble Mamepuansl, KOHCMPYKYUOHHbIE MAMEPUAbl, KPACKU, CMEKI0, Ke-

PpamuKa, 2oproye-cmazounsvle Mamepuaibl, Mamepuaivl 0 1eKmMpoOHUKU, HAHOMA-

mepuanvl, meKkcmuibHble 60JI0KHA, UCMOYHUKU OHEpeul, OpeanuyecKue u MuHe-

pavHble yOoOpenus, 1eKapCmeeHHble 8eujecmsd, Oblmosas Xumus.

[IpencraBnenue pe3yabTaToB B (hopMe MUHU-TOKIIAAA C IPE3CHTAINEH
IIpome:xkyTouyHas arrecranus B popme 1 pepeHHPOBAHHOIO 3a4€Ta 2
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3. YCJIOBUS PEAJIM3ALIMU TPOT'PAMMBI OBIIIEOBPA3OBATEJBHOM JUCIIH-
IIJIMHbI

3.1. MarepuajbHo-TeXHHYECKOe o0ecriedeHne peajn3anuu padoyeil mporpaMmal

Peanuzanus pabodeii mporpaMMbl TUCIUILTUHBI 0OecrieyeHa HaTHIueM y4eOHOW ayTUTOpUn
0011e00pa30BaTeIbHbIX IUCHUIUINH.

O6opynoBanue yaeOHOU ayTUTOPUU:

- y4eOHO-HamIAIHbIe TIOCOOUs: MOAETN MOJICKYJI MPOCTBIX U CIOXKHBIX BEIIECTB (IIapo-
crepxHeBbie U CTioapTa—bpurieba);

- [lepuonnyeckas cucrema xumudeckux neMeHToB J[.M. MenneneeBa 6onpmioro ¢popmara;

- DJIEKTPOXUMHUYECKUI Psijl HAPSKEHUA METAJLIIOB;

- KOJUICKIUSI METAJIJIOB;

- KOJUICKIUS] HEMETAJUIOB,;

- KOJUIEKIIUS 00pa3ioB He(hTH U HEPTETPOIYKTOB;

- koseknus «Kayaykm»;

- koyutekun «[lmacTMaccey;

- y4eOHO-METOIMYECKUN KOMIUICKT TUCITUILINHBI,

- IUJAKTHYECKUE MaTepHAIIbI (3a1aHus IS JTAOOPATOPHO-TIPAKTUYECKUX PAdOT, KOHTPOIIb-
HBIX U TECTOBBIX padoT, tuddhepeHInpoBaHHOTO 3aUeTa U JIp.);

- TEXHUYECKUE CPEJCTBA 00yUYeHHUS (IEPCOHATBHBIA KOMIIBIOTED; MYJIbTUMEIUNHBIN TPOCK-
TOP; BBIXOJI B JIOKAJIBHYIO CETh);

- MPOrpaMMHOE 00ECIICYCHHE: JTMIIEH3MOHHOE MTPOrPAMMHOE 00ECIIeYeHUE OOIIEro U CIelu-
anpbHOro HasHaueHus Microsoft Windows, Microsoft Office Professional Plus, Zoom (OecmiatHas
Bepcusi) — cBOOOAHO-pactpoctpansemoe [10.

3.2. UnpopMmannoHHOe oOecnedeHne peajn3anuu padodeil NporpaMmbl

Jlnst peanuzarnuu mporpamMmbl 0011e00pa3oBaTeIbHON TUCHIUTUTMHBI OMOMMOTEYHBIA (POHT
UMeEeT IeyaTHbIE, HJIEKTPOHHBIE 00pa3oBaTeIbHbIE U HHPOPMALIMOHHBIE PECYPCHI.

3.2.1. OcHOBHBbIE HCTOYHHKHU

1. Xumus. 11 kaace : 6a30Bblii ypoBeHs : yueOHuk / B. B. Epemun, H. E. Ky3pmenxo,
B. U. Tepenwnn [u np.] ; pen. B. B. Jlyaun. - 9-¢ uzn., crep. - Mockga: IIpocsemenue, 2022. - 224
c.: ui. - bubnmorp.: c. 221. - ISBN 978-5-09-087938-5: 639.65 p. - TekcT: HenocpeCTBEHHBIH.

2. Xumus. 10 kaacc: 6a30Bb1il ypoBenb: yueOHuk / B. B. Epemun, H. E. Ky3pmenko,
B. U. Tepenun [u np.]; nox pen. B. B. Jlynuna. - 9-e usn., crep. - Mocksa: IIpocemenue, 2022. -
208 c.: w1 — bubmmorp.: c. 203. - ISBN 978-5-09-087935-4: 639.65 p. - Tekcr: HemocpeACTBEH-
HBIH.

3. Xumus. 11 kimacce: 6a30BbIN YPOBEHB: YU€OHUK JJ11 00pa30BaTeIbHBIX OpTaHU3aIui /
O. C. I'abpuensn, U. I'. Octpoymos, C. A. Cnankos. - 4-e uza., crep. - Mocksa: [IpocBemienue,
2022. - 128 c.: uB. wi. - [Ipeam. ykas.: ¢. 125. - ISBN 978-5-09-088247-7: 550.00 p. - Tekcr: Hemo-

CPEICTBEHHBIM.
3.2.2. JIonoJIHUTEIbHbIE HCTOYHHKH
1. Xumus: yaeouuk juis CIIO. Y. 1. Obmas u Heopranuueckas xumus / E. U. Tynu-

KHH. - 2-¢ U3]1., ucrp. u jom. - Mockga: FOpaiir, 2023. - 385 c. - (IlpodeccuonansHoe oOpa3oBa-
Hue). - ObC "HOpait". - ISBN 978-5-534-02748-8: 769.00 p. - TekcT: HemocpeICTBEHHBIH.

HNudopmaunonHbie pecypcebl

1. http://www.fcior.edu.ru (denepanbHblif HEHTp WHPOPMAIIMOHHO-00Pa30BATEIBHBIX pe-
CypCOB).

2. http://www.window.edu.ru (ExuHoe oKHO A0CTyIa K 00pa30BaTeIbHBIM pecypcam).

3. http://www.st-books.ru (JTyumas ygeOHast muTeparypa).

4. http://www.school.edu.ru (Poccuiickuii 00pa3oBaTenbHbId IOpTai. JlOCTYymHOCTh, Kade-
CTBO, 3 (EKTUBHOCTH ).



https://infourok.ru/go.html?href=http%3A%2F%2Fwww.fcior.edu.ru%2F
http://www.window.edu.ru/
http://www.st-books.ru/
https://infourok.ru/go.html?href=http%3A%2F%2Fwww.school.edu.ru%2F

4. KOHTPOJIb U OLIEHKA PE3YJbTATOB OCBOEHUS OBIIIEOBPA3OBATEJIBHOM JUCIHUILIAHBI

KoHTponb U olleHKa pacKpbIBalOTCA 4epe3 MUCHUIUIMHAPHBIC Pe3ylbTaTbl, YCBOCHHBIC 3HAHUS M NPUOOpPETEHHbIE OOYYAIOUIMMUCS YMEHUS,
HampaBJIeHHbIC HA () OPMUPOBAHKE OOITNX U MPOPECCHOHATHHBIX KOMITETSHITUI

Pesynbprarsl 00y4enus

Tloka3zarenu onleHKH

Tur o1eHOYHBIX MEPOIIPUITUI

- 3HAaTh OCHOBOIIOJATAIOIINE TOHATHS (XMMHUYCCKUU dJie-
MEHT, aTOM, U30TOII, IEKTPOHHAsI 000JI0UKa aroma, s-, pP-,
d-37eKTpOHHbBIC OPOUTAITH ATOMOB, MOJIEKYJIa, BaJICHTHOCTb,
3JIEKTPOOTPULATEIBHOCTh, XUMUUYECKasl CBA3b, CTPYKTYpHAs
dbopMyna (pa3BepHyTas U COKpAIICHHAs), MOJIb, MOJIApHAs
Macca, MOJISIpHBIH 00BEM, 3JIEKTPOOTPHUIATEIBHOCTD, CTe-
MIeHb OKHMCIICHUSI, XHMHUYECKasl CBSA3b (KOBaJICHTHAs, MOHHAS,
MeTaJuIM4ecKasi, BOJOPOIHAs), KPUCTAJUITMYECKAsT PEIIeTKa,
TUIBI XUMUYECKUX PEaKIUui, pacTBOp, SJECKTPOJUTHI, He-
BJIEKTPOJUTHI, JIEKTPOJIUTHYECKAST TUCCOLMAIMS, OKHCIIH-
TeJlb, BOCCTAHOBUTEIIb, CKOPOCTb XHMHUYECKOW pEaKLUH,
XUMHUYECKOE PaBHOBECHE, YTJIEPOJHBIA CKeNeT, (yHKIIHO-
HaJIbHAs TPy, paAuKall, U30MEPHUsi, ©30MEPBI, TOMOJIOTH-
YECKUH P, TOMOJIOTH, YTJIEBOJAOPOAbI, KUCIOPOI U a30T-
COZEpIKAIME COEAUHEHHS, MOHOMED, IOJUMEpP, CTPYKTYp-
HOE 3BEHO, BEHICOKOMOJIEKYJISIPHBIE COSIMHEHU);

- 3HaTh TEOPUU U 3aKOHBI (TEOPHsI CTPOSHUSI OPTaHUYECKUX
BeuiectB A.M. byrtnepoBa, Teopus 3JIEKTPOIUTHUECKON
auccounanuu, nepuoandeckuit 3akon J[.M. Menneneesa,
3aKOH COXPAHEHUs MacChl BEIIECTB, 3aKOH COXPAHEHUS W
MPEBPAIICHUS YIHEPTUU TPU XUMHUECKUX PEAKIIMSIX ),

- 3HATh 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUM SI3bIK XHMHH,
MHPOBO33PEHUECKHE 3HAHMUS, JIEKAIIME B OCHOBE IOHUMA-
HUSl IPUYUHHOCTH M CHUCTEMHOCTH XHMHUYECKHUX SIBICHUH,
(dakToNornuecKue CBEIEHUS O CBOWMCTBAX, COCTaBe, MOJY-
YeHUU W 0€301aCHOM HCITOJIb30BaHWN BXKHEWIIMX HEopra-
HUYECKUX U OPTraHMYECKHUX BEIIECTB B OBITY M MpaKTHUe-
CKOH IeATSIbHOCTH YEJIOBEKA,

- 3HAaeT OCHOBOIIOJIATAIONINE TOHATHS (XUMHYECKUN dIie-
MEHT, aTOM, U30TOIl, IJIEKTPOHHAs 000J0UKa aToma, s-, pP-,
d-aneKTpoHHBIE OpOWTAIM aTOMOB, MOJIEKYJa, BaJICHT-
HOCTb, DJJIEKTPOOTPHULIATENBHOCTh, XWMHYECKasl CBS3b,
CTpyKTypHasi (opmyna (pa3BepHyTas MU COKpaIlICHHas),
MOJIb, MOJIIPHAs Macca, MOJISIPHBIA 00BEM, IJIEKTPOOTPH-
1IaTeJILHOCTh, CTENIEHb OKMCIICHUSI, XUMHYECKas CBsI3b (KO-
BaJICHTHAs, MOHHAs, METAJUTMYECKasi, BOJOPOAHAs), KpH-
CTaJUIMYECKas peleTka, TUIIbl XUMHUYECKUX Peakiuii, pac-
TBOP, 3JEKTPOJUTHI, HEIJEKTPOJIUTHI, FJIEKTPOIUTUYECKAS
JYccolManus, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XMMHYECKOM PpEAKIHH, XUMHUYECKOE paBHOBECHE, YIJie-
POIHBIN cKeneT, PyHKIMOHAIbHAS TPYIIa, paJuKal, H30-
MEpHsl, U30MEPBI, TOMOJIOTHYECKUAN Psil, TOMOJIOTH, yTIJIe-
BOJIOPOJIBI, KHUCIOPOX M a30TCOAEpXkALIUe COCIUHEHUS,
MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKY-
JISIPHBIE COEMHEHU);

- 3HA€T TEOPUU M 3aKOHBI (TEOPHS CTPOCHHS OpraHuye-
ckux BemiecTB A.M. BytnepoBa, Teopusi 3I€KTpOIUTHYE-
CKOM nuccoumanuu, nepuoandeckuit 3akon [[.M. Menne-
JIeeBa, 3aKOH COXPAHEHMsI MacChl BELIECTB, 3aKOH COXpa-
HEHUS U IPEBPALICHUS SHEPTUU NMPU XUMUYECKUX PEaKIIH-
AX),

- 3HaeT 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3BIK XHMUH,
MHPOBO33PEHUECKHE 3HAHUS, JEXKAIIME B OCHOBE ITIOHUMA-
HHSI IPUYUHHOCTA M CUCTEMHOCTH XUMHYECKUX SBJICHUU,
(hakToNOrMUECKHUe CBEJCHHS O CBOMCTBAX, COCTaBe, MOIY-
YEeHUW M 0€30MaCHOM HCIOJIb30BAaHUU BAXHEHIITMX HEOP-

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

YcTHbll onpoc 1o Teme 1.2.
[IpakTuueckoe 3anstue Ne 2
Tema 2.2.

YcrHbiil onpoc 1o Teme 2.2.
Pa3nen 3. Tema 3.2.
[TpakTnueckoe 3anstue Ne 3
Paznen 4. Tema 4.1.
YcTHbIl onpoc 1o Teme 4.1.
Tewma 4.2.

[TpakTueckoe 3ansatue Ne 4
[TpakTnueckoe 3ansitue Ne 5
[TpakTuueckoe 3ausTue Ne 6
Paspen 5. Tema 5.1.
[TpakTuueckoe 3austue Ne 7
Pa3znen 6. Tema 6.1.
[TpakTuueckoe 3austue Ne 8
Paznen 7. Tema 7.1.
[TpakTnaeckoe 3anstue Ne 9
[Tpaktryeckoe 3anstue Ne 10




OK 01, OK 02, OK 04, OK 05, OK 07, IIK 5.3

TaHUYECKUX W OPTaHMYECKHX BEIICCTB B OBITY W NMPAKTH-
YEeCKOM JICATCIbHOCTH YeJIOBEKA,

- YMeTh PACKpBIBaTh CMBICI Iepuoaudeckoro 3akona J[.M.
MeneneeBa M IEMOHCTPUPOBAaTh €0 CHUCTEMATU3UPYIO-
IYI0, OOBSCHUTEIBHYIO ¥ IPOTHOCTHYECKYIO (DYHKIIUH;

OK 01, OK 04, OK 05

- YMeeT pacKphIBaTh CMBICI Iepuoudeckoro 3akona J[. 1.
MenzeneeBa U JEMOHCTPUPOBATh €r0 CUCTEMATH3HPYIO-
Y10, 0OBSCHUTEIBHYIO ¥ IPOTHOCTHYECKYIO (DYHKIIUH;

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

- YMETb OINpEACIATh BAJCHTHOCTb U CTENEHb OKHUCICHUS
XUMHUYECKUX AJIEMEHTOB B COCIMHEHUAX Pa3IMYHOr0 COCTa-
Ba, BUJI XUMHYECKOM CBsI3U (KOBaJEHTHAs, MOHHAs, MeTall-
JIMYECKasi, BOJOPO/IHAS) B COEAMHEHMX, TUIl KpUCTAJUINYE-
CKOIl pelleTKH KOHKPETHOI'O BEIECTBA (aTOMHAsl, MOJIEKY-
JsIpHAsi, MOHHAs, METAJUINYECKast), XapakTep cpeibl B BOA-
HBIX PACTBOPAX HEOPTaHUYECKUX COEIMHEHUN;

OK 01, OK 04, OK 05, OK 07

- YMEET ONpEeAeiATh BAJICHTHOCTb U CTEIIEHb OKUCIICHUS
XMMHYECKHUX BJIEMEHTOB B COCOUHEHUSAX PA3JIMYHOIO CO-
CTaBa, BUJ XUMHUUYECKOH CBsI3M (KOBaJleHTHAs, HMOHHAsI, Me-
TaJin4yeckasi, BOJOPOJIHAsI) B COEIUHEHUAX, TUI KPUCTa-
JUYECKON PEIIeTKH KOHKPETHOTO BeIIeCTBa (aTOMHasl,
MOJIEKYJIsIpHAsl, MOHHAS, METAJITUNYECKas), XapaKTep Cpeibl
B BOJIHBIX pACTBOPAaX HEOPraHUYECKUX COCAUHEHUII;

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

[IpakTuueckoe 3anstue Ne 2
Pa3znen 2. Tema 2.2.
JlaGoparopnoe 3ansTue Ne 1

- YMETh KJIacCH(PUIMPOBATH XUMUUYECKHE PEAKIUU 10 pas-
JTUYHBIM TPU3HAKaM (YUCIY M COCTaBY pEarupyrommx Be-
IIECTB, TEIIOBOMY 3G (DEKTy peakiuu, U3MEHEHHIO CTere-
HEl OKHUCIICHHUs DJIEMEHTOB, OOpPaTUMOCTH pEeakKlUH, yda-
CTHIO KaTanu3aTtopa);

OK 01, OK 04, OK 05, OK 07

- yMEET KJIACcCU(PHUITUPOBATh XUMUYECKHE PEAKIINH TI0 pa3-
JTUYHBIM TPU3HAKaM (YUCIy U COCTaBYy pearupyromux Be-
HIECTB, TETIOBOMY (D PEKTy peakiiuu, U3MEHEHHUIO CTerle-
HEl OKHCIIEHUS DIIEMEHTOB, OOPaTUMOCTH peakluu, yda-
CTHIO KaTanu3aTopa);

Pazgen 2. Tema 2.2.

Jlaboparopnoe 3amsitue No 1

Pa3znen 5. Tema 5.1.
[TpakTuueckoe 3austue Ne 7

- YMETb COCTABJIATh YPABHEHUS PEAKLUI PA3IMYHbBIX TUIIOB,
MIOJIHbIE U COKpAILEHHbIE YPaBHEHUS peaKlMii HOHHOTO 00-
MEHA, YUUTBIBasl YCIIOBHUS, IIPU KOTOPBIX 3TH PEAKLIUU UAYT
J10 KOHIIa;

OK 01, OK 04, OK 05, OK 07

- YMECT COCTAaBJIATH YPABHCHUS peaKuHﬁ Pa3JINYHbIX THU-
II0B, IMOJIHBIC U COKPAIICHHBIC YPAaBHCHUA peaKum?I MOHHO-
To O6M€Ha, YUUThIBasA YCJIOBH:A, IIPHU KOTOPBIX 3THU PCaAK-
MU UAYT 10 KOHIIA,

Paznen 2. Tema 2.2.
Jlabopatopnoe 3ansitue Ne 1

- yMeThb OOBSICHATH 3aBHCHUMOCTH CKOPOCTH XHMHYECKOM
peakuuu OT Pa3IuYHbIX (DAKTOPOB; XapaKTep CMELICHHS
XUMHUYECKOTO PABHOBECHUsS B 3aBUCUMOCTH OT BHEIIHETO
BozaeiicTBus (npunun Jle [larense);

OK 01, OK 02, OK 04, OK 05

- yMeeT OOBSACHATHh 3aBUCHUMOCTb CKOPOCTH XUMHMYECKON
peakuuu OT pa3iIMyYHBIX (PAKTOPOB; XapakTep CMEIICHUS
XUMHUYECKOTO PABHOBECUS B 3aBUCUMOCTH OT BHELIHETO
BozneicTBus (npunuun Jle [larense);

Pazgen 5. Tema 5.1.
[TpakTrueckoe 3anstue Ne 7




- YMETb IMPOBOAWUTHL PCaKIHH, IMOATBCPKAAOMIUEC Kaydc-
CTBCHHBIM COCTaB PAa3INYHBIX HCOPraHUMYCCKHUX BCLICCTB,
paciio3HaBaThb OIIBITHBIM ITIYTEM HMOHBI, IIPUCYTCTBYIOIIUE B
BOAOHBIX paCTBOpAX HCOPTraHUYCCKHUX BCUICCTB,

OK 01, OK 04, OK 05, OK 07

- YMECT MNpPOBOAUTH pC€aKUWM, IIOATBEPKAAIOIIHNEC Kaydc-
CTBCHHBIM COCTaB PAa3IMYIHBIX HECOPraHNMYCCKUX BCIICCTB,
pacino3HaBaTh ONBITHBIM IIYTEM MOHEI, IPUCYTCTBYIOIHEC B
BOAHBIX PACTBOpPAX HCOPraHUUCCKHUX BCHICCTB,

Paznen 3. Tema 3.3.
Jlaboparoproe 3ansiTue Ne 2
Jlaboparopnoe 3ansTue Ne 3

- YMETh YCTaHABIIMBATh MPUHAIICIKHOCTH HEOPTAHUUECKUX
BEIIECTB 0 UX COCTAaBY K ONPEACICHHOMY KJacCy/TpyIine
COCIMHEHHH (IIPOCThIC BEIIECTBA - METAUIBI M1 HEMETaJLIbI,
OKCH/[IbI, OCHOBaHUSI, KUCIOThI, aM(pOTEPHbIC T'HIPOKCHUJIBI,
COJIN);

OK 01, OK 04, OK 05, OK 07, TIIK 5.3

- yMEeT YCTaHABJIMBATh MPUHAJJICKHOCTh HEOpraHu4e-
CKHX BEILECTB IO HX COCTaBy K OMNpPEIEICHHOMY KJlac-
Cy/Tpyrmie coenuHeHUH (TPOCThIE BEIIECTBA - METAILIBI U
HEMETaJlJIbl, OKCHJIbI, OCHOBAHHUS, KUCIOTHI, aM(pOTepHbIC
TUAPOKCHIBI, COJIH);

Paznen 3. Tema 3.2.
[IpakTrueckoe 3anstue Ne 3

- YMCTb XapaKTCPHU30BaATb (OHI/ICBIBaTB) O6H_[I/Ie XUMHNYCCKHEC
CBOICTBa HCOPTraHUYCCKUX BCIICCTB Pa3JIMYHBIX KJIAaCCOB,
MOATBCPIKAATh CYIICCTBOBAHUC TeHETUYECKOMN CBS3U MCKAY
HCOPraHNM4YCCKUMHU BCUICCTBAMHU C IIOMOIIBIO ypaBHeHI/IfI
COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKuHﬁ;

OK 01, OK 04, OK 05, OK 07, TIK 5.3

- yMeeT XapaKTepu3oBaThb (OIUCHIBATh) OOIIME XUMHYE-
CKHME CBOWCTBA HEOPraHWYECKHUX BEIIECTB pPa3JIMYHBIX
KJIACCOB, IOJATBEP)KIATh CYIIECTBOBAHUE TI'E€HETHYECKON
CBA3U MEK/y HEOPraHUYECKUMH BELIECTBAMHU C ITOMOILBIO
YPAaBHEHUH COOTBETCTBYIOUIUX XUMHUYECKUX PEAKLIAM;

Pa3nen 3. Tema 3.2.
[Tpaktyeckoe 3anstue Ne 3

- YMETb HCIIOJIb30BaTh XHMHUYECKYIO CHUMBOJIMKY IS CO-
CTaBJIeHUs (OPMYJI BELIECTB U YPaBHEHUIN XUMHUYECKUX pe-
akiuii, cucremarnuyeckyto HomeHknatypy (IUPAC) u tpu-
BHAJIBHBIC HA3BAHMS OTJAEJIBHBIX HEOPTraHWYECKUX BEILECTB
(yrapHslii ra3, yriaekuciablid Ta3, aMMHUaK, raleHas U3BeCTh,
HeraIleHasi U3BeCTb, MUThEBAs COZA, MUPUT U JAPYTHUE);

OK 01, OK 04, OK 05, I1K 5.3

- YM€eT HUCIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY HJI CO-
cTaBjieHHUd (OPMyJl BEUIECTB U YpPaBHEHHH XUMHYECKHX
peakuuii, cuctemarndeckyro HomeHknarypy (IUPAC) u
TPUBHUAJIBHBIE HA3BAHUS OTJEIbHBIX HEOPIaHHYECKHX Be-
niecTB (yrapHblil ra3, YrJeKUCIbIi ra3, aMMHUak, rameHas
W3BECTh, HETalleHas W3BECTh, NMHUTHEBAs COAA, NUPUT U

Apyrue);

Pazgen 1. Tema 1.1
[TpakTuueckoe 3anstue Ne 1
Pazgen 3. Tema 3.2.
[TpakTyeckoe 3ansitue Ne 3

- YMETh MPOBOJUTH BBIYUCIICHHUS C HCIOJIb30BAHUEM IOHS-
THs '"MaccoBas J0Js BEIIECTBA B pacTBope', 00BEMHBIX OT-
HOIIIEHUH Ta30B MPHU XUMUYECKUX PEaKIUIX, MacChl Belle-
cTBa WKW o0beMa ra3oB MO M3BECTHOMY KOJMYECTBY Bellle-
CTBa, Macce WIh 00bEMYy OJHOTO U3 YYACTBYIOIIHMX B peak-
MU BEMIECTB, TETUIOBOTO 3 deKTa peakiiui Ha OCHOBE 3a-
KOHOB COXPaHEHHUsI MAcChl BEHIECTB, MPEBPAILCHUS U CO-

- YMeeT MPOBOJAUTH BHIYHCIECHUS C UCTIOIb30BAHUEM TTOHS-
THA '"'MaccoBas JIOJIsI BEIIeCTBa B pacTBope', 0OBEMHBIX
OTHONICHUH Ta30B MPH XUMHYECKUX PEAKIIUIX, MACChI Be-
IIeCTBa WM O0BbeMa Ta30B MO HM3BECTHOMY KOJHMYECTBY
BEIIECTBa, MACCEe WM 00bEMY OJIHOTO M3 YYaCTBYIOLIUX B
peaKkInu BEIecTB, TEIIOBOro 3dexra peakuu Ha OCHO-
BE 3aKOHOB COXPaHEHUsS MAacChl BEIIECTB, MIPEBPAIICHUS U

Pasnen 1. Tema 1.1
[Tpaktnueckoe 3anstue Ne 1
Pasgen 4. Tema 4.2.
[TpakTyeckoe 3anstue Ne 6
Pa3nen 6. Tema 6.1
[TpakTyeckoe 3anstue Ne 8
Tema 6.2.




XpaHEHUsI YHEPTUH;
OK 01, OK 04, OK 05, OK 07, IIK 5.3

COXpPAHCHUS DHEPIUuu;

Jlaboparoproe 3ansiTue Ne 6

- YMETh MPOBOJUTH BBIUHUCICHUS MO XUMUYECKHM YpaBHe-
HUSM (Macchl, 00beMa, KOJIMYECTBA HMCXOJHOTO BEIIECTBA
WU TIPOJYKTa PEAKIMU M0 M3BECTHBIM Macce, 00beMy, KO-
JII/I‘ICCTBy OOHOI'O M3 HCXOAHBIX BCIICCTB HNIIN HpOI[yKTOB
peaKkiumn);

OK 01, OK 04, OK 05, OK 07, I1K 5.3

- YMEET MPOBOANTH BBIYUCIICHHS 110 XUMHYECKUM ypaBHE-
HUSIM (Macchl, 00beMa, KOJMYECTBA UCXOAHOTO BEIECTBA
WU TPOJYKTa PEAKIMU IO H3BECTHBIM Macce, 00beMmy,
KOJIMYECTBY OJHOTO W3 MCXOJHBIX BEIIECTB WM MPOAYK-
TOB PEAKIUH);

Paszgen 1. Tema 1.1
[IpakTuueckoe 3anstue Ne 1
Pasnen 4. Tema 4.2.
[TpakTudeckoe 3austTue Ne 6

- YMETh XapaKTepHU30BaTh XUMHUECKHE TPOLIECCHI, JIeKAIINE
B OCHOBE IPOMBIIUICHHOTO MOJTYYEHHsS CEPHOM KHCIOTHI,
aMMHaKa, a Takke cHOPMUPOBAHHOCTH MPECTABICHUN 00
O0IIMX HAayYHBIX NPUHIMIAX M YKOJOTMYECKUX MpodiieMax
XMMHYECKOTO MIPOU3BOJICTBA;

OK 01, OK 02, OK 04, OK 05, OK 07, I1K 5.3

- YMeeT XapaKTepU30BaTb XMMHUYECKUE IIPOLIECCHI, JIEkKa-
LI1ME€ B OCHOBE NPOMBIIUIEHHOIO NOJy4YEHHUSI CEPHOU KHC-
JOThI, aMMHaKa, a TaKkKe CPOPMHUPOBAHHOCTH IMPEICTAB-
JeHUi 00 OOIIMX HAyYHBIX HMPUHIMIIAX U SKOJIOTHYECKUX
pobeMax XUMHUYECKOro IPOU3BO/ICTBA;

Pa3zngen 7. Tema 7.1.
[TpakTrueckoe 3anstue Ne 9

- YMCTb IPHUMCHATH ITOJIOKCHHA TCOPHUH CTPOCHUA OpTraHH-
YCCKUX BCUICCTB AM. BYTJ'IepOBa JJIsA OOBSICHEHHS 3aBUCH-
MOCTH CBOMCTB BCIICCTB OT UX COCTaBa U CTPOCHUS,; 3aKOH
COXPAaHCHUA MACChI BCUICCTB;

OK 01, OK 05

- YMeeT NPUMEHSATh IMOJIOKEHUS TEOpUU CTPOEHUS Opra-
Hu4eckux Bemiects A.M. bytiepoBa ans oObscHeHUs 3a-
BUCHMOCTH CBOWCTB BEILECTB OT UX COCTaBa U CTPOEHUS;
3aKOH COXPaHEHMsI MACChl BELLIECTB;

Paznen 4. Tema 4.1.
YcTHbll onpoc 1o Teme 4.1.
Tewma 4.2.

[TpakTuueckoe 3austue Ne 5

- YMCTb HCHOJB30BATh XWUMHNYCCKYIO CHUMBOJIUMKY I CO-
CTaBJICHUSI MOJIEKYJISPHBIX M CTPYKTYpPHBIX (pa3BepHYTOIl,
COKpalIeHHON) (OpMyJl OpraHNYeCKUX BEIIECTB U ypaBHe-
HUI XUMHUYECKUX PEaKIMH, U3roTaBIMBaTh MOJAEIH MOJie-
KYJI OPraHuYC€CKHUX BCIICCTB I UIUIFOCTpAllU UX XUMHNYC-
CKOTO Y TIPOCTPAHCTBEHHOTO CTPOCHYS,

OK 01, OK 05

- YMECT HUCIOJIb30BATh XMMHUYCCKYIO CHUMBOJIMKY JIsA CO-
CTaBJICHUS MOJEKYISPHBIX M CTPYKTYPHBIX (pa3BepHYTOMH,
COKpaIIeHHOW) (opMysl OPraHMYECKUX BEUIECTB U YypaB-
HEHUN XUMUYECKUX PEaKIINil, N3rOTaBIUBATh MOJIEIH MO-
JICKYJI OPraHM4€CKUX BCHICCTB IJIA WJUIFOCTPAIMU UX XHU-
MHYECKOTO W MTPOCTPAHCTBEHHOTO CTPOCHHUS;

Paznen 4. Tema 4.1.
YcTHbll onpoc 1o Teme 4.1.
Tewma 4.2.

[TpakTiaeckoe 3austue Ne 5




- yMETh YCTaHaBJIMUBATh MPUHAJUICKHOCTh 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-
BHUAJIbHbIE HA3BaHMs OTACJBHBIX OPraHMYECKHX BEIIECTB
(3THIIeH, TIPOMUJICH, alleTUJICH, STUJICHTJIUKOJIb, TJIUIEPHUH,
denon, ¢popmanbaeru, aneTaabIerul, MypaBbHHAsT KUCIIO-
Ta, YKCyCHasl KHCIJIOTa, OJIEMHOBAas KHUCJIOTa, CTEapUHOBAs
KHCIIOTa, TJI0KO03a, (PpyKTO3a, Kpaxmal, LeJIio03a, TIu-

1HH);

OK 01, OK 05

- YMeeT yCTaHaBJIMBaTh MPUHA/JICKHOCTh U3YyYEHHBIX Op-
TFaHUYECKUX BEILECTB M0 UX COCTABY U CTPOEHHIO K OIIpe-
JIeJICHHOMY KJIacCy/TpyIIe COeIMHEHUH (yIJIeBOAOPOAbI,
KHUCJIOPOA U a30TCOAEPIKAIINE COCIUHEHUS, BBICOKOMOJIE-
KYJIIpHBIE COEIMHEHMs), 1aBaTh UM Ha3BaHUsS 10 CHUCTe-
Matuueckoir HomeHkaatype (IUPAC), a Taxxe npuBoauTh
TPUBHAJIbHbIE Ha3BaHMs OTHEJIbHBIX OPraHUYECKUX Be-
miecTB (3TUJIEH, NPOIWIEH, AaleTUJIeH, ATHJICHIJIMKOIb,
IIMUepuH, GeHon, GopMalblerus, aueTaabAerui, Mypa-
BbUHAs KUCJIOTA, YKCYCHAs KHMCJIOTA, OJIEMHOBAs KHUCJIOTA,
CTeapMHOBAas KUCIIOTA, IIII0K03a, (PYKTO3a, Kpaxmal, Lel-
JIH0J103a, TJIULUH);

Pasnen 4. Tema 4.2.
[TpakTuaeckoe 3austue Ne 5

- YMETh XapaKTepU30BaTh COCTaB, CTPOCHUE, (HU3NIYCCKHUEC U
XUMHYECKHE CBOMCTBA TUITUYHBIX MPEACTABUTEIICH pa3iInd-
HBIX KJIACCOB OPTaHUYECKUX BEIIECTB (METaH, 3TaH, YTHIIEH,
MPOMWJICH, aleTHiieH, OyramaueH-1,3, mermnOyraauen-1,3,
OEH30J1, METAaHOJI, 3TaHOJI, ITUJIEHTIUKOJb, TTUIEPUH, de-
HOJI, aleTajbJCTH, MypaBbUHAs W YKCYCHas KHUCIIOTHI,
TIII0KO03a, Kpaxmal, IEeJUT003a, aMUHOYKCYCHAsI KHCIIOTa),
WUTIOCTPUPOBATh TCHETUYCCKYIO CBS3b MEXKy HUMH ypaB-
HEHUSIMU COOTBETCTBYIOIIUX XUMHYECKHX pPEaKIHil ¢ uc-
MOJIb30BAHUEM CTPYKTYPHBIX (OPMYIT;

OK 01, OK 05

- YMEeT XapaKTepu30BaTh COCTaB, CTPOCHUE, (PU3NUYCCKUE
U XUMHUUYCCKUC CBOfICTBa THUITNYHBIX HpeHCTaBHTeHCﬁ pa3-
JUYHBIX KJIACCOB OPTaHUYECKUX BEIIECTB (METaH, JTaH,
STUJIEH, TIPONHIICH, alleTHIeH, OyraaueH-1,3, meTmiOyTa-
nreH-1,3, 0eH30J1, METaHO, dTaHOJ, STUIECHIJINKOIb, TJIH-
uepuH, (eHomn, aneranabAeryl, MypaBbHHAs M YKCyCHas
KHCIIOTHI, TTIIOK032a, Kpaxmall, [eJITI0103a, aMUHOYKCYCHAs
KHCIIOTA), WLTIOCTPHPOBATh TEHETUYECKYIO CBSI3b MEKIY
HUMH YpaBHEHUSMHU COOTBETCTBYIOIIMX XUMHUYECKHX pe-
aKIUU C HCTIONh30BAaHUEM CTPYKTYPHBIX (popMyIT,;

Pasnen 4. Tema 4.2.
[IpakTnueckoe 3anstue Ne 5

- YMETb OINpEeNesITh BUAbBI XUMUYECKON CBSI3U B OpraHHye-
CKHX COEIMHEHHUSX (OJMHAPHBIE U KPaTHbIE);

OK 01, OK 02, OK 05

- YMEEeT OMNpeaessaTh BUJbI XMMHUYECKON CBS3U B OpPraHU-
YECKUX COETMHEHUSX (OJAMHAPHBIE U KPATHBIE);

Pasznen 1. Tema 1.2
ITpakTnueckoe 3anarue Ne 2

- yYMETh XapaKTepPH30BaTh HCTOYHUKH YTIIEBOJOPOIHOTO
CBIpbs (HETH, MIPUPOAHBIN Ta3, Yroyib), CIOCOOBI UX Iepe-
pabOTKH M TIPAKTUYECKOE NMPUMEHEHHE MPOIYKTOB Iepepa-
00TKH,

- yMeeT XapaKTepH30BaTh HCTOYHUKH YTIIEBOJIOPOTHOTO
ChIpbst (He()Th, MPUPOJHBIIN Ta3, yrojib), COCOObI UX Te-
pepaboTKu W MPAaKTUYECKOe NMPUMEHEHUE MPOAYKTOB Iie-
pepaboTku;

Pasgen 4. Tema 4.2.
[TpakTuueckoe 3ansatue Ne 4




OK 01, OK 02, OK 04, OK 05, OK 07, I1K 5.3

- YMETbh BBISABIIITH XapaKTEPHBIE MPU3HAKHU MOHATUH, yCTa-
HaBJIMBAaTh MX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIO-
LIME MOHATHUS MPU ONMCAHUU COCTaBa, CTPOCHHUS U IPEBpa-
LIEHUI OPraHUYECKUX U HEOPTraHUYECKUX COCIUHEHU;

OK 01, OK 02, OK 04, OK 05, OK 07, I1K 5.3

- yMeeT BBbIABIATb XAPAKTEPHbIC IPU3HAKU ITOHATHUH,
YCTaHaBJIMBAaTh MX B3aMMOCBSI3b, MCIIOJIb30BaTh COOTBET-
CTBYIOIIUC MNOHATHUA IIPU OIMMCAHHKU COCTaBa, CTPOCHUA U
MPEBPAIICHUI OPraHMYECKUX M HEOPTraHWYECKHX COCIH-
HEHMI;

Paznen 1. Tema 1.2

Ycrublii onpoc o teme 1.2.
[IpakTuueckoe 3ansitue Ne 2
Pa3znen 2. Tema 2.2.
YcTHbIl onpoc 1o Teme 2.2.
JlaGopaTtopnoe 3ansiTue Ne 1
Paznen 3. Tema 3.3.
Jlaboparopnoe 3ansTue Ne 2
Jlaboparoproe 3ansTie Ne 3
Pasnen 4. Tema 4.1.
YcTHbli onpoc 1o Teme 4.1.
Tema 4.2.

[TpakTnueckoe 3anstTue Ne 5
Tema 4.3.

JlaGopatopnoe 3anstue Ne 4
JlaGopatopHoe 3aHaTue Ne 5

- YMETh IUTAHUPOBATh U BBIMOJHATH XUMHUUYECKUH dKCIIEpH-
MEHT (IpeBpalleHUs] OpraHUYEeCKUX BEIEeCTB IMPHU HarpeBa-
HUU, MOJYYEHHE STHJIEHA U U3yYEHUE €ro CBOWCTB, Kaue-
CTBEHHBIE PEaKLUU OPraHWYECKUX BEILECTB, JEHATypalus
OEJIKOB NpU HarpeBaHUH, I[BETHbIE peakluu OEeNKOB) B CO-
OTBETCTBMM C MpPaBUJIaMU TEXHUKH 0€30IacHOCTU IMpH 00-
pallleHN! C BEIeCTBAaMU U JJAOOPaTOPHBIM 000PYIOBAHUEM,
IIPEJICTABIIATh PE3YJIBTaThl XMMHUYECKOIO JKCIEPUMEHTa B
dbopme 3amucu ypaBHEHHH COOTBETCTBYIONIUX PEAKIUN M
(GbopMyIMpOBaTh BBHIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

OK 01, OK 04, OK 05, OK 07, 1K 5.3

- yMeeT IUIaHUPOBaTh U BBINOJHITh XUMHYECKHHA SKCIe-
PUMEHT (IpEeBpallleHHss OpraHUYeCKUX BELIECTB IpHU
HarpeBaHuHU, TMOJyYEHUE HTUIEHA U U3YYEHHUE €ro
CBOMCTB, KAYECTBEHHBIE PEAKLIUN OPraHUYECKUX BEILECTB,
JeHaTypaiys OelKOB NpU HarpeBaHUM, LIBETHHIE peaKLUu
0€JIKOB) B COOTBETCTBUU C MpPaBUJIAMU TE€XHUKU Oe3orac-
HOCTH TpPH OOpaILIEHUH C BELIECTBAMHU M J1IaOOpPaTOPHBIM
000py0BaHUEM, TPEACTABIATh PE3YJIbTaThl XUMHUECKOTO
JKCIIEpUMEHTa B (popMe 3alliCH YpaBHEHUH COOTBETCTBY-
IOUIMX peakuuit U (OpMyIHpPOBaTh BHIBOABI Ha OCHOBE
9THX PE3YJbTATOB;

Paznen 4. Tema 4.3.
JlaGopatopHoe 3anatue Ne 4
JlaGopatopHoe 3anatue Ne 5

- YMETh TUTAHHPOBATh M BBIMOJIHATH XUMUUYECKUHA IKCIIEPH-
MEHT (pa3lio)KeHHE MEepPOKCHAa BOAOPOAA B MPUCYTCTBUU
KaTajau3aTopa, OINpeAesieHue Cpelbl pacTBOPOB BEIIECTB C
MOMOIIIbI0 YHUBEPCAIBHOTO MHIUKATOPA, BIUSHUE pa3iiny-
HBIX ()aKTOPOB HA CKOPOCTh XUMUYECKON PEAKINH, PEaKIIuU

- YMeeT IUIaHUPOBaTh U BBINOJIHITh XUMHYECKHHA SKCIe-
pPUMEHT (pa3joXeHHe NEepoKCHJIa BOJOpoJa B MPHUCYT-
CTBUU KaTaju3aropa, ONpejelieHue Cpe/ibl pacTBOPOB Be-
LIECTB C TOMOIIBIO YHHBEPCAIBHOIO HWHIUKATOpA, BIMS-
HUE PA3INYHBIX (PAKTOPOB HA CKOPOCTh XMMHYECKOU pe-

Pa3znen 2. Tema 2.2.
JlaGopatopHoe 3anstue Ne 1
Pasznen 3. Tema 3.3.
JlaGopatopHoe 3anatue Ne 2
Jlaboparopnoe 3ansTue Ne 3




MOHHOTO OOMEHa, Ka4eCTBEHHBIE DPEAKIUH Ha Cyiab(har-,
KapOOHAT- W XJIOPHU]I-aHWOHBI, HA KATHOH aMMOHHUSsI, pellle-
HHUE SKCIEPUMEHTAJbHBIX 3a/7a4 1o TemMam "Metamibl" u
"HemeTansl") B COOTBETCTBUU C NMPaBUIAMH TEXHUKHU O€3-
OMACHOCTH TpH OOpaIieHUH ¢ BEIIeCTBAMHU M J1abopatop-
HBIM 00OPYZOBAaHHEM, TPEIACTABIATH PE3yIbTAThl XHUMHUC-
CKOT'0 DKCIIEpUMEHTA B (hOpME 3aluCH YPAaBHEHHH COOTBET-
CTBYIOUIUX peakiuil u (OpMyIUPOBATh BHIBOJIBI HA OCHOBE
3TUX PE3yJIbTaTOB;

OK 01, OK 04, OK 05, OK 07

aKIUM, PeaKkllii HOHHOTO OOMEHa, KaueCTBEHHbIE PEaKIIUU
Ha cynb(dar-, kapOoHAT- U XJIOPUI-AHUOHBI, HA KATHOH
aMMOHHS, PELICHUE YKCIIEPUMEHTAIbHBIX 3a/1a4 110 TEMaM
"Metannsl" 1 "Hemeramibl'") B COOTBETCTBUU C ITpaBUJIa-
MU TEXHUKU O€30IIaCHOCTH NpH OOpAIlEHUHU C BEIIEeCTBa-
MU U J1JaOOpaTOPHBIM 00OPYZOBAaHHEM, MPEICTABIIATH pe-
3yJIbTaThl XMMHUYECKOI'O 3KCHEpUMEHTa B (opMe 3alucu
YpaBHEHUH COOTBETCTBYIOIIUX PEaKIuil u (HOpMyIHpo-
BaTh BbIBOJIbl HA OCHOBE ATHX PE3YJIbTATOB;

- BJIAJIETh CHUCTEMOI 3HAHMU 00 OCHOBHBIX METOJax Hayd-
HOTO TIO3HAHMsSI, HUCIOJIB3YEMBIX B XUMHUHU IIPH HU3YYCHHUH
BEIIECTB M XMMHYECKHX SBJICHUI (HaOirogeHue, m3Mepe-
HUE, SKCIEPHUMEHT, MOJEIMPOBAHKE), HCIOJIb30BATh CHU-
CTEMHBIE XMMHUYECKHE 3HAHUS U1 NPUHATUSA PEIICHHUU B
KOHKPETHBIX XU3HEHHBIX CUTYyalUsAX, CBA3aHHBIX C Belle-
CTBAMHU U UX IIPUMEHEHHUEM;

OK 01, OK 04, OK 05, OK 07, TIK 5.3

- BJI3JIEET CUCTEMOI 3HaHUM 00 OCHOBHBIX METO/AaX Hayy-
HOTO TIO3HAHUS, WCIOJIB3YEMBIX B XHUMHH MPU HU3YUYECHUU
BEILIECTB U XMMHYECKUX SBJICHHUN (HAOIIOACHHUE, U3MEpPE-
HUE, SKCIEPUMEHT, MOJECIUPOBAHKE), UCIOIb30BaTh CH-
CTEMHbIE XMMUYECKHE 3HAHUS JJI NPUHATUS PELICHUN B
KOHKPETHBIX JKM3HEHHBIX CUTYAlUsX, CBA3aHHBIX C BElIe-
CTBaMH U UX NPUMEHEHHUEM;

Pa3znen 2. Tema 2.2.
JlaGoparopnoe 3ansTue Ne 1
Pa3nen 3. Tema 3.3.
Jlaboparopnoe 3ansTHe Ne 2
Jlaboparoproe 3ansTie Ne 3
Paznen 4. Tema 4.3.
Jlabopartopnoe 3ansitue Ne 4
JlaGopatopHoe 3anatue Ne 5
Paznen 6. Tema 6.2.
JlaGopatopHoe 3ansatue Ne 6
Paspen 7. Tema 7.1.
ITpakTnueckoe 3anstue Ne 9

- co0JII0/IaTh TpaBUJia MOJB30BAHUS XUMUUYECKOW TOCYIO0M
1 1a00opaTOpHBIM 00OPYJIOBAaHHEM, a TaKXkKe MpaBuia ooOpa-
IICHHUS C BEUHIECTBAMU B COOTBECTCTBHUU C I/IHCprKHI/ISIMI/I 10
BBITIOJTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

OK 01, OK 04, OK 05, OK 07, IIK 5.3

- coOII0/1aeT MpaBuiia MOJb30BAHKS XUMHUYECKOM MTOCY 101
U J1abopaTOpHBIM OOOpPYIOBAaHUEM, a TAaKKe MpaBHia 00-
paH_[eHI/ISI C BCIIIECCTBAMH B COOTBCTCTBHUU C I/IHCTPYKIII/ISIMI/I
IO BBITIOJIHEHUIO 1a00paTOPHBIX XUMHUYECKUX OMBITOB;

Paznen 2. Tema 2.2.
JlaGopatopHoe 3ansTue Ne 1
Paznen 3. Tema 3.3.
JlaGopatopnoe 3anatue Ne 2
Jlaboparoproe 3ansTHe Ne 3
Pa3znen 4. Tema 4.3.
Jlabopatopnoe 3ansitue Ne 4
JlaGopatopnoe 3anatue Ne 5
Pasnen 6. Tema 6.2.
JlaGopatopHoe 3anatue Ne 6

- YMETh KPUTHYECKH aHAJIM3UPOBATh XUMHUYECKYI0 HH(OP-

- yMEeT KPUTHYECKH aHAJIM3MPOBATh XUMHUYECKYIO HH-

Pasnen 4. Tema 4.2.




Maluio, MOJTY4YaeMyl0 M3 pa3HbIX HCTOYHHMKOB (CpeicTBa
MaccoBoi uHpopmanuu, IHTepHET U apyrux);

OK 01, OK 02, OK 04, OK 05, OK 07, IIK 5.3

(dbopMaluio, IOTy4yaeMyl0 U3 pa3HbIX UCTOYHHUKOB (Cpen-
CTBa MaccoBoil unopmaruu, UHTEpHET U APYrUx);

[TpakTrueckoe 3anstue Ne 4
Paznen 7. Tema 7.1.
[IpakTrueckoe 3anstue Ne 9
[TpakTuyeckoe 3anstue Ne 10

- UMETh MPEACTaBICHUS O XUMHUYECKOW COCTaBIISIOIICH
€CTECTBEHHO-HAy4YHON KApTUHBI MHpa, POJIM XMMHHU B IIO-
3HAHUU SIBJICHUM TPUPOJIBI, B (POPMUPOBAHUN MBILIUICHUS U
KYJIBTYpBl JHYHOCTH, €€ (DYHKIMOHAIBHOW TPaMOTHOCTH,
HEOOXOIUMOM JUIS pelIeHus] MPaKTUYECKUX 3a/1a4 U HKOJIO-
THYecKd 000CHOBAHHOT'O OTHOIIEHHUS K CBOCMY 340POBBIO U
MIPUPOAHOM CpeJIE;

OK 01, OK 05

- MMeeT NPEACTaBICHUS O XHMHUYECKOM COCTaBISIOIIEH
€CTECTBEHHO-HAy4YHON KAPTUHBI MUDPA, POJIA XUMHUHU B I10-
3HAaHUM SIBJIECHUI NPUPOAbI, B (OPMUPOBAHUHN MBIIIICHHS
U KyJbTYphl JINYHOCTHU, €€ (PYHKIIMOHAJIBHOW IPaMOTHO-
CTH, HEOOXOIUMOM [yl PELICHUs MPaKTUUYECKUX 3ahad U
9KOJIOTMYECKH 0OOCHOBAHHOI'O OTHOLIEHUS K CBOEMY 3710~
POBBIO U IPUPOIHOM CPELE;

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

[IpakTuueckoe 3ansitue Ne 2
Pa3znen 5. Tema 5.1.
[IpakTuueckoe 3ansitue Ne 7

- co0Io1aTh MPaBMIIA SKOJIOTHUECKH 1IeJIecO00pa3Horo Imo-
BEJICHUSA B OBITY U TPYJOBOH JESITEIBHOCTH B LIEJIAX COXpa-
HEHHUsI CBOETO 3/I0POBbsI M OKPYKAIOILIEH TPUPOTHON CPEbI,
OCO3HaBaTb ONACHOCTb BO3JCHCTBUS HA JKUBBIE OPraHU3MBI
ONPEJEICHHBIX OPraHUYECKUX BELIECTB, IMOHHUMAsl CMBICI
nokasarens [1JIK (mpeaenbHO AOMYCTUMOMN KOHLIEHTPAIUH),
MOSICHATh Ha NMPUMEPAX CIOCOObI YMEHBLICHUS U MPEIoT-
BpalICHUSA UX BPEIHOIO BO3ACHCTBUSA HA OPTaHU3M YeJIOBeE-
Ka;

OK 01, OK 02, OK 04, OK 05, OK 07, I1K 5.3

- co0nroiaeT mpaBMiia SKOJIOTMYECKH LEIeco00pa3HOro
MOBEICHUS B OBITY M TPYAOBOI ACSITENBHOCTU B IIENIAX CO-
XPaHEHHSI CBOETO 3JI0POBbS U OKPYKAIOLIEH MPUPOIHOU
Cpelbl, OCO3HABaTh OIACHOCTb BO3JCHCTBHUS Ha >KUBbIC
OpraHu3Mbl ONPEAECICHHBIX OPraHUYECKUX BEUIECTB, IO-
HuMas cmbicn nokazatens [1JIK (mpemensHO momycTuMon
KOHIIGHTpAllUM), TOSCHATH Ha TMpUMEpax CIocoObl
YMEHBILEHUS U NPEAOTBPALICHUS HX BPEAHOIO BO3JECH-
CTBMS HAa OPTaHU3M YEJIOBEKA;

Pa3nen 3. Tema 3.2.
[TpakTuueckoe 3austue Ne 3
Pa3nen 3. Tema 3.3.
JlaGopatopHoe 3anatue Ne 2
JlaboparopHoe 3ansTHe No 3
Paznen 4. Tema 4.3.
JlaGopatopnoe 3anstue Ne 4
JlaGopatopHoe 3anatue Ne 5
Pa3znen 6. Tema 6.1.
[TpakTryeckoe 3anstue Ne 8
Paspen 7. Tema 7.1.
ITpakTryeckoe 3anstue Ne 9




