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Pabouas mporpamma paspaboTaHa B COOTBETCTBHH C TPEOOBAHUSIMH:

—  @enepa’bHOrO TrOCYJAPCTBEHHOTO 00pa30BaTENbHOTO CTaHJApTa CPEIHEro OOIIEro
o0pa3oBaHUs, YTBEp)KIEHHOro mpukazoM MunoOpHayku Poccum ot 17 mas 2012 Ne 413
(3apeructpupoBaHHoro MuHucTepcTBOM roctuiiuu Poccuiickoit ®eneparuu 7 uroHs 2012,
peructpaunoHHbii Ne 24480);

— @enepalbHOTO  rOCYAApCTBEHHOrO0  00pa3oBaTEeNbHOTO  CTaHAApTa  CPEAHEro
npodecCHOHAIbBHOTO  oOpa3oBaHuss 1o  cneruanbHoct  13.02.02  TeruiocHaGxkeHue u
TEIIOTEXHUYECKOE O0OPYAOBaHUE, YTBEPKICHHOTO MNPHKAa30M MUHHCTEPCTBA IPOCBEIICHUS
Poccuiickoit ®enepanun ot 25 aBrycra 2021, Ne 600 (3apeructpupoBan B Muntocte Poccun 30
ceHTs10ps 2021, perucrpanuonssiii Ne 65209)

C YUEeTOM:

—  DenepanbHONl 00pa30BaTEIBHONW MPOTPAMMBI  CPEAHETO OO0ImIero oOpa3oBaHMS,
yrBepxkacHHON Ilpukazom MunucrepcrBa npocBeuienuss P® ot 18 mas 2023 Ne 371
(3apeructpupoBaHHOoro MuHnuctepcTBoM toctunuu Poccuiickoir ®eneparuu 12 wurons 2023,
peructpaunoHHbIi Ne 74228);

- mpuMepHOW paboueil mporpamMmbl 00IIE00PA30BATETBLHOM MUCHUIUIMHBI «XUMHUS» IS
po(hecCHOHANTLHBIX 00pa30BaTEIILHBIX OpPTraHM3AlNA, OJ00PEHHON 3acenanueM llemarormdeckoro
cosera ®I'BOY JI10 UPIIO, npotokonom Ne6/2025 ot «18» ampens 2025 roaa.
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1. OBIIIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI
OBIIIEOBPA30BATEJIBLHOM JUCHUILINHBI
OY .07 XUMUA

1.1. Heab 1 MeCTO AUCHUILIMHBI B CTPYKTYpe 00pa30oBaTeIbHON MPOrpaMMbl
Ienp pucnmmuivHbl. POPMHUPOBAHHE Yy CTYIEHTOB IPEICTABICHUA O XUMHUYECKOU
COCTAaBJSIIOIIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHpa KaK OCHOBBI IIPUHSATHS DELICHUI B
JKU3HEHHBIX U MIPOU3BOJICTBEHHBIX CUTYaIUsAX, OTBETCTBEHHOI'O IIOBE/ICHNUS B IIPUPOIHOM Cpese.

Oo6meobpazoBatenbhHas aucnuiimaa  OY .07 Xumus siBisieTcss 00sS3aTeIbHOM YacThIO
00111e00pa30BaTEILHOTO MHUKJIa 00pa3oBaTeabHOM mporpaMmMbl B cooTBeTcTBUU ¢ PI'OC CIIO mo

cneruansaocTr 13.02.02 TemmocHaOXeHne U TEIIOTEXHUYECKoe 000pyI0BaHue.

1.2. Iliianupyemblie pe3yJbTaThl 0CBOEHHUS 00111€00pPa30BaTeIbLHOM N CHUIITHHbI

[Imanupyemsie

PE3YyIbTAaThl OCBOCHUA

001eo6pazoBaTebHON

JUCHUILINHEI

onpeaenstorca B cooTBeTcTBUU ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO. Ocoboe 3HaueHuE
JUCLHUIUIMHA UMeeT npu popmupoBanuu u pazsutuu OK u I[1K.
B pe3ynbraTe 0cBOCHUS AUCHUIUIMHBI O0yUYaOIIUICS TOJIKEH:

Kox u Haumenosanue
(dhopMUpyeMBbIX
KOMIIETEHIIN I

[imanupyembie pe3ysIbTaTbl OCBOCHUS JUCIHUIUINHBI

O061me

OK 01. Beibupatb
CHOCOOBI pelICHuUs 3a1a4
npodeCcCHOHAILHON
JeSITebHOCTH
NPUMEHHUTEIHHO K
pa3INYHBIM KOHTEKCTaM

OBJjajieHHe YHUBEPCAIbHBIMU
y4eOHBIMHU MO3HABATEIbHBIMHU
JleiCTBASIMM

1) 6a3oBbIe JJOruYecKue AeiCTBUS:
- CaMOCTOATENbHO (POPMYJINPOBATh U
aKTyallu3UpOoBaTh MpooIeMy,
BCECTOPOHHE €€ paccMaTpuBaTh;

- ONIPEAEIATh LIeJIU JeATENbHOCTH,
3a/1aBasi mapaMeTphbl U KPUTEPHUH UX
JOCTH>KEHHSI, COOTHOCHUTD
pe3yIbTaThI IEATETLHOCTH C
MOCTaBJIECHHBIMU LIEJISIMHU;

- UCMOJIb30BaTh MPU OCBOCHUH
3HAHUH MPUEMBI JOTUIECKOTO
MBIIUIEHHUS - BBIACISTH XapaKTepPHbIE
MIPU3HAKW TTOHATHI M YCTaHABIINBATh
UX B3aMMOCBSI3b, UCIIOJIb30BAThH
COOTBETCTBYIOIIHNE MOHSTHS IS
O00BSICHEHUS OTIENBHBIX ()aKTOB U
SIBJICHU;

2) 0a30BbIe HCCIeA0BaTEIbCKHE
JieficTBUA:

- BJIaJIETh OCHOBAaMHU METOOB
Hay4YHOTO ITO3HAHUS BEIECTB U
XUMHUYECKUX PEAKIUN;

- popMyIHpPOBATH LIETU U 33/1a41
HCCIeA0BaHMs, UCIIOJIb30BaTh
ITOCTABJIEHHBIE U CAMOCTOSITENBHO
c(hOpMyIMPOBAHHBIE BOIIPOCHI B

JucuuninmHapHbie

- 3HaTh OCHOBOIIOJIATAIOIINE
MOHATHS (XUMHYECKHA
3JIEMEHT, aTOM, H30TOII,
ANEKTPOHHAs 000JI0YKa
atoma, s-, p-, d-3JIeKTpOHHBIE
opOHTaTU aTOMOB, MOJIEKYJIa,
BaJICHTHOCT,
ANEKTPOOTPHUIATETLHOCTb,
XUMHYECKas CBS3b,
CTpyKTypHas popmyra
(pa3zBepHyTas u
COKpaIIleHHas ), MOJIb,
MOJIIpHas Macca, MOJISIPHBIN
00BeM,
ANEKTPOOTPHUIATETILHOCTb,
CTCTICHb OKHCJICHHSI,
XUMHYECKas CBSA3b
(xoBaJIeHTHAas!, MIOHHaA,
MeTaJlTn4ecKasi,
BOJIOPO/IHAS),
KpUCTAIITTNYECKast pelieTka,
THTTBI XUMHUYECKHUX PEaKIIHA,
pacTBOp, SIEKTPOIHTEHI,
HEDJICKTPOJIUTHI,
ANEKTPOJIUTHIECKAS
JUCCOITHAITUS, OKHCITUTEIT,
BOCCTaHOBHUTEIb, CKOPOCTh
XUMHYECKON peaKIuu,
XMMHYECKOE paBHOBECHE,




KayecTBE MHCTPYMEHTA MIO3HAHUS U
OCHOBBI 17151 pOpMUPOBaHUS
TUIIOTE3BI 10 IPOBEPKE
MIPaBUILHOCTH BBICKAa3bIBAEMBIX
CYXKJICHUH;

- BJIaJIETh HaBbIKAMH
CaMOCTOSITEJILHOTO IUIAHUPOBAHMS U
MIPOBE/ICHUS YICHUIECKUX
9KCIEPUMEHTOB, COBEPIIEHCTBOBATh
YMEHHUsI Ha0JII01aTh 33 XOJJ0M
porecca, cCaMoCTOSITEIbHO
IIPOrHO3UPOBATh €0 PE3yJIbTaT,
dhopmynupoBaTh 0000IICHUS U
BBIBOJIbl OTHOCUTEIEHO
JOCTOBEPHOCTH PE3YJIbTAaTOB
HCCIIEIOBaHMsI, COCTABIISATh
00OCHOBAHHBIH OTYET O
MpoJeTIaHHO# padoTe;

- IpUOOPETATDH OMBIT YYEHUUECKON
HCCIEA0BATENIbCKON U MPOEKTHOM
JEeSTENIbHOCTH, IIPOSBIISATh
CIOCOOHOCTh M TOTOBHOCTD K
CaMOCTOSITEIbHOMY ITOMCKY METOJIOB
peleHust MPakKTUYECKUX 3a1a4,
MPUMEHEHUIO PA3JIMYHbIX METOJI0B
MO3HAHUS;

3) padora ¢ unopmanmeii:

- OPUEHTHPOBATHCS B Pa3IUYHBIX
HCTOYHUKAX UHPOpMAIMK (Hay4yHO-
MOTYJISipHAs JIUTEpaTypa
XUMHUYECKOT0 COJepKaHus,
CIpaBOYHbBIE TOCOOUS, PECYPCHI
WNuTepHera), aHanu3upoBaTh
MH(POPMAIIMIO PA3JINYHBIX BUAOB U
(dhopM mpencTaBiIeHUs], KPUTUIECKU
OLICHHUBATH €€ JOCTOBEPHOCTD U
HENPOTUBOPEUNBOCTD;

- (hopMynUpoOBaTh 3aMPOCHl U
MPUMEHSTH Pa3IMYHbIE METOIBI IPU
MIOMCKE U 0TOOpe MHPOpMAIUH,
HE00XO0IMMOM ISl BHITTOJIHEHUS
y4eOHBIX 3a71a4 ONpPeIeIEHHOTO
THUIIA;

- CaMOCTOATENIBHO BHIOUPATH
ONTUMAJIBHYIO (hOpMYy
NpeJCTaBIeHNUs HHPOPMALIUU
(cxeMbl, rpaduKH, TUarpaMMBbl,
TaOJIMIIBI, PUCYHKH U APYTHE);

- HCTIOJIH30BATh HAYYHBIH SI3BIK B
KayecTBe CpeICcTBa Mpu paboTe ¢
XUMHUYECKON nH(pOpMaIuei:
MPUMEHSTh MEXKIPEIMETHBIE

YIJIEPOJHBIN CKEJET,
(byHKIMOHATBHAS TPYIINA,
pasuKall, u30Mepus,
HU30MEPBL, TOMOJIOTUYECKU I
psia, TOMOJIOTH,
YIJIEBOAOPOABI, KUCIOPO U
a30TcoAepKaIlne
COEIMHEHUS, MOHOMED,
IIOJINMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE
COEIMHEHMUS); TECOPUU U
3aKOHBI (T€OpUsl CTPOEHUS
OpraHn4ecKux Bemects A.M.
Bbyrneposa, Teopust
NEKTPOJINTUYECKON
JMCCOLAIUY,
nepuoanyueckuii 3akon . 1.
Menneneena, 3aK0H
COXPAHEHHUS MacChl BELIECTB,
3aKOH COXPaHEHMUs U
IIPEBpALIEHMs] SHEPTUU TIPU
XUMHUYECKHUX peaKiusix),
3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMUH,
MHUPOBO33PEHYECKUE 3HAHUS,
JeKaIUe B OCHOBE
MOHUMAaHUS IPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKUX
SBJICHUH, (aKTOJIOTUYECKUE
CBEJICHUS O CBOMCTBAX,
COCTaBe, MOJIYyYEHUH U
0€301acHOM HCIOJIb30BaHUU
BaXHEHIINX HEOPraHUYECKUX
Y OPraHUYECKUX BEILECTB B
OBITY U IIPAKTHUUYECKOI
JESTEIEHOCTH YEJIOBEKA;

- YMETb XapaKTepru30BaTh
HCTOYHUKH YTJIEBOJOPOJHOTO
CBIpbs (HE(PTH, MPUPOIHBIMA
ras, yrojb), CocoObl UX
nepepaboTKu U
IIPAKTUYECKOE IPUMEHEHNE
MPOJYKTOB NEPEePabOTKH;

- IMETh CUCTEMY 3HaHUH 00
OCHOBHBIX METOJIaX HAy4YHOTO
MIO3HAHUS, UCIIOJIb3YEMBIX B
XUMHH [IPU U3yYEHUN
BELIECTB U XUMUYECKHUX
sBJIeHUH (HaOIr0AeHue,
U3MEpEHUE, IKCIIEPUMEHT,
MOJICIIUPOBAHUE),
VICII0JIb30BaTh CUCTEMHBIE




(bu3nveckue u MaTeMaTHICCKUE)
3HAKU F CUMBOJIBI, (JOPMYIIBL,
a00peBHaTypbl, HOMEHKIIATYPY;
Ogiaienne yHUBEpPCAIbHBIMU
PeryisiTHBHBIMH 1€ CTBUSIMU:

- CAaMOCTOATENBHO IJIAHUPOBATh U
OCYIIIECTBIISITH CBOIO
MO3HABATEIBHYIO 1S TEIBHOCTB,
oTpezensis ee ey U 3a1a4H,
KOHTPOJIUPOBATh U 110 Mepe
HE00XOIMMOCTU KOPPEKTUPOBATh
IIpe1JIaraeMblil AITOPUTM JEHCTBUN
IIPH BBIMIOJIHEHUU Y4EOHBIX U
HCCIIEI0BATENbCKUX 3a/1ad,
BBIOMpPATh Hanboee 3G HeKTUBHBIN
CIOCO0 MX PEIICHUS C Y4ETOM
MOJIy4€HHUsI HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIIHSIX;
- OCYIIECTBIIATH CAMOKOHTPOJIb
CBOCH JIESATEIILHOCTH Ha OCHOBE
camMOaHaIM3a U CaMOOLIEHKY;

B yacT Tpy10BOIro BOCIUTAHUS:
- TOTOBHOCTb K TPY/Y, OCO3HaHUE
LIEHHOCTH MacTepCTBa, TPYI0II00UE;
- TOTOBHOCTb K aKTUBHOM
JEeSTeIbHOCTH TEXHOJIOTHYECKON U
COLIMAJIBHOW HAIIPABIIEHHOCTH,
CMOCOOHOCTh MHUIIMMPOBATH,
TUTAHUPOBATh U CAMOCTOSITEITHHO
BBITIONTHSATH TaKyIO JESTEIbHOCTB;

- HHTEpEC K pa3InvHbIM chepam
poecCHOHAIbHON 1€ TEIbHOCTH.

OK 02. Hcnonb3oBaTh
COBpPEMEHHBIE CPEJICTBA
MOMCKA, aHAJIN3a U
WHTEPIpPETALNH
uH(pOopMaLuu U
uH(pOpMaIlMOHHbBIE
TEXHOJIOTHH JIJIst
BBITIOJIHEHHUS 337124
npodeCCHOHATBHON
JeATEIbHOCTH

B o01acTH HIEHHOCTH HAYYHOTO
MO3HAHMSA:

- ¢(hOpMUPOBAHHOCTb
MHPOBO33PEHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH 1 0OIIECTBEHHOW MPAKTHKH,
OCHOBAHHOT'O Ha JUajore KyJbTyp,
CHOCOOCTBYIOIIETO OCO3HAHUIO
CBOET0 MECTa B MOJIUKYJITYPHOM
MHpE;

- COBEPIIIEHCTBOBAHUE A3BIKOBOU 1
YUTATEJIbCKON KYJIbTYPhI KaK
CpPEACTBA B3aMMOJICHCTBUS MEKITY
JIFOABMHU U TIO3HAHUS MUPA;

- OCO3HaHHE [IEHHOCTH HAYYHOH
JEATEIbHOCTH, TOTOBHOCTh
OCYILIECTBIATh MPOEKTHYIO U
HCCIIEIOBATENIbCKYIO IEATEIBHOCTD
VHJIMBHUIyaJIbHO U B TPYIIIIE;
OBJj1a/IecHHe YHUBEPCAIbHBIMU

XUMHUYECKHUE 3HAHUS JUIS
IIPUHSATUS PELICHUN B
KOHKPETHBIX JKU3HEHHBIX
CUTYallUAX, CBA3aHHBIX C
BELIECTBAMH U UX
IPUMEHEHHEM;

- YMETb IJITAHUPOBAThH U
BBINOJIHATH XUMUYECKUI
AKCIIEPUMEHT (TIpEeBpaIleHUS
OpPraHUYeCKUX BELIECTB MPU
HarpeBaHuu, MOJIy4YeHHE
STHJICHA U U3yYECHHUE €TO
CBOMCTB, KAUE€CTBEHHbBIE
peaKIy OpraHuIecKuX
BEIIECTB, ICHATYpaIlHs
O€JIKOB MPH HAarpEBaHHH,
IIBETHBIC PEAKIIUU OCITKOB) B
COOTBETCTBHH C TIPABUIIAMHU
TEXHHUKHU 0€3011aCHOCTH IIPU
oOpallleHUH C BEIECTBAMH U
n1a00paTOpPHBIM
00opyIOBaHUEM,
MPEICTABIATH PE3yIbTATHI
XUMHUYECKOTO SKCIIEPUMEHTA
B (hopMe 3ammcu ypaBHEHUH
COOTBETCTBYIOIIUX pEaKLUN
1 GOPMYIHPOBATH BHIBOIBI
Ha OCHOBE 3TUX PE3y/IbTaTOB;
- YMETh XapaKTepU30BaTh
XMUMHUYECKHE TPOIIECCHI,
JIeKalre B OCHOBE
MPOMBIIIJICHHOTO MOJTy4eHHS
CEpPHOM KHUCJIOTHI, aMMHAKa, a
Takxke chOpMUPOBAHHOCTb
MpeACTaBICHUI 00 001X
HAyYHBIX IPUHLUIAX U
AKOJIOTMUYECKUX MpoliaemMax
XMUMHUYECKOT0 MPOU3BO/ICTBA;
- YMETh TUIAHUPOBATH U
BBITIOJTHATH XUMUYECKUI
AKCIIEPUMEHT (pa3ioKeHne
MEPOKCH/Ia BOJIOPOJIA B
MPUCYTCTBUH KaTaIu3aTropa,
OIpeJIeIEHUE CpeJIbl
pPacTBOPOB BEIIECTB C
MOMOIIBIO YHUBEPCAIHHOTO
WH/INKATOpa, BIMSHHAE
pa3NuYHbIX (PAKTOPOB HA
CKOpPOCTh XUMHYECKON
peaKIMu, peakui HOHHOTO
0OMeHa, KaueCTBECHHBIE
peakiuu Ha cynabgat-,




Y4eOHbIMHU MO3HABATEIbHBIMU
AefCTBUSMU:

1) 6a30Bble JIOrHYecKHUe AecTBUSI:
- OIIPEACIIATH 1IN JeATEIHHOCTH,
3a7aBasi mapamMeTpbl U KPUTEPUH HX
JOCTH>KEHHSI, COOTHOCHUTD
pe3yJIbTaThl IESITEIBHOCTH C
MOCTaBJICHHBIMU LIEJISIMU;

- UCIIOJI30BaTh NP OCBOCHUH
3HaHUH [PUEMBI JJOTUYECKOTO
MBIIIJIEHUS - BBIICTATH XapaKTEPHbIC
MPU3HAKY TOHATUI U YCTaHABIIMBATh
UX B3aUMOCBSI3b, UCIIOJIb30BaTh
COOTBETCTBYIOIINE MOHATHS JIJIs1
0OBSCHEHHS OTJICTbHBIX (DAKTOB U
SIBJICHHI,

- BBIOMpaTh OCHOBAHUS U KPUTEPHH
JUTS KJIacCU(UKAIIUU BEUIECTB U
XMMHYECKUX PEAKIIU;

- YCTaHaBJIUBaTh IPUUYUHHO-
CJICJICTBEHHBIE CBSI3U MEXKIY
M3y4aeMbIMU SIBJICHUSAMU;

- CTPOUTH JIOTHYECKUE PACCYKICHUS
(MHIYKTUBHBIC, J€1YKTUBHBIE, 1O
aHAJIOTUH), BBIABIIATH
3aKOHOMEPHOCTH U MIPOTUBOPEUHUS B
paccMaTpuBaeMbIX SIBJICHUSX,
(hopMynHupoBaTh BHIBOJBI U
3aKJTIOYEHUS;

- IPUMEHATH B IIPOLIECCE MTO3HAHMS,
WCIIOb3YEMBIE B XUMHH
CUMBOJIMYECKHE (3HAKOBBIC) MOJICIIH,
peoOpa3oBbIBATH MOJICTHHBIC
MPEACTABICHUS - XUMUUECKHUI 3HAaK
(cMMBOI) A71€MEHTa, XUMUYECKas
dbopMyna, ypaBHEHHE XUMUYECKOU
PEeaKINy - IPU PEIICHUH YIeOHBIX
MO3HABATENbHBIX U MPAKTUYECKUX
3a/1a4, IPUMEHSATh Ha3BaHHBIE
MOJIEJIbHBIE MTPEACTABICHUS AJIs
BBISIBIICHUSI XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUYECKHUX
peaKuuid.

2) 0a30BbIe HCCIeA0BaTEIbCKHE
JieficTBUA:

- BJIaJI€Th OCHOBAMHU METO/IOB
Hay4YHOTO ITO3HAHUS BEIECTB U
XUMHUYECKUX PEAKIUH;

- popMyIHpPOBATH LIETH U 33a]1a41
HCCIIeIOBAHUS, UCTIOJIb30BATh
MOCTABJICHHBIE U CAMOCTOATEIIBHO
c(hOpMyIMPOBAHHBIE BOIIPOCHI B

KapOOHAT- U XJIOPU/-aHUOHBI,
Ha KaTHOH aMMOHHUS,
peleHue
AKCIEPUMEHTAIBHBIX 337124
o temam "Metaisl" 1
"Hemetannsl") B
COOTBETCTBHUHM C IPAaBUIIAMHU
TEXHUKU 0€30MaCHOCTH NPU
o0pallleHuH C BElIeCTBaMH U
1a00paTOpPHBIM
o0opyIOBaHUEM,
MPEJCTABIATH PE3yIbTATHI
XMMHUYECKOI'0 3KCIIEPUMEHTa
B (hopme 3amucu ypaBHEHUH
COOTBETCTBYIOLINX PEeaKLU
1 GOPMYIHUPOBATH BHIBOJIBI
Ha OCHOBE 3TUX PE3y/IbTaTOB;
- UMETP MPEJCTABICHHS O
XUMHUYECKON COCTABJISIIOLIEH
€CTECTBEHHO-HAyUYHOU
KapTHHBI MUPA, POJIK XUMHUH
B IIO3HAHUU SIBJICHU
IpUpOJbL, B (hopMUpOBaHUH
MBILUIEHUS U KYJIbTYpPbl
JMYHOCTH, €€
(GYHKIIMOHATILHOM
IrPaMOTHOCTH, HEOOXOIUMOM
ISl peLIeHUs TPAKTHYECKUX
3a7a49 ¥ 9KOJIOTUYECKH
00OCHOBAHHOT'O OTHOILIEHUS K
CBOEMY 3/I0POBBIO U
MIPUPOAHOU Cperie;

- YMETh BBISBIISITH
XapaKTepHble PU3HAKU
MOHATHUH, yCTaHABIIUBATH UX
B3aMMOCBSI3b, UCIIOJIB30BATh
COOTBETCTBYIOIINE TOHATHUS
IIPU ONMCaHUU COCTAaBa,
CTPOEHUS U MPEBPAIICHUI
OpPraHUYecKuX U
HEOPTraHNYECKUX
COCIUHCHMUIA;

- coOroIaTh IpaBMIIa
MOJIb30BaHUsI XUMUYECKOM
MOCyA0H U J1abopaTOPHBIM
000pyZ0BaHUEM, A TAKKE
npaBuiia oOpaleHus ¢
BEIIECTBAMH B COOTBETCTBUU
C HHCTPYKIHSIMHA TIO
BBINOJIHEHUIO TaOOPaTOPHBIX
XMMUYECKHUX OIBITOB;

- JUTsl 00YJaroIIMXCs C




KayecTBE MHCTPYMEHTA MIO3HAHUS U
OCHOBBI 17151 pOpMUPOBaHUS
TUIIOTE3BI 10 IPOBEPKE
MIPaBUILHOCTH BBICKAa3bIBAEMBIX
CYXKJICHUH;

- BJIaJIETh HaBbIKAMH
CaMOCTOSITEJILHOTO IUIAHUPOBAHMS U
MIPOBE/ICHUS YICHUIECKUX
9KCHEPUMEHTOB, COBEPIIEHCTBOBATh
YMEHHUsI Ha0JII01aTh 33 XOJJ0M
porecca, cCaMoCTOSITEIbHO
IIPOrHO3UPOBATh €0 PE3yJIbTaT,
dhopmynupoBaTh 0000IICHUS U
BBIBOJIbl OTHOCUTEIEHO
JOCTOBEPHOCTH PE3YJIbTAaTOB
HCCIIEIOBaHMsI, COCTABIISATh
00OCHOBAHHBIH OTYET O
MpoJeTIaHHO# padoTe;

- IPHOOPETATH OIBIT YYCHUIECKON
HCCIEA0BATENIbCKON U MPOEKTHOM
NeSITeTbHOCTH, TIPOSIBIIATH
CIOCOOHOCTh M TOTOBHOCTD K
CaMOCTOSITEIbHOMY ITOMCKY METOJIOB
peleHust MPakKTUYECKUX 3a1a4,
MPUMEHEHHIO Pa3IMYHBIX METOIOB
MO3HAHUS;

3) padora ¢ unpopmaumeii:

- OPHEHTUPOBATHCS B PA3JIUYHBIX
HCTOYHUKAX UHPOpMAIMK (Hay4yHO-
MOTYJISipHAs JIUTEpaTypa
XUMHUYECKOT0 COJepKaHus,
CIpaBOYHbBIE TOCOOUS, PECYPCHI
WNuTepHera), aHanu3upoBaTh
MH(POPMAIIMIO PA3JINYHBIX BUAOB U
(dbopM mpencTaBiIeHUs, KpUTHUECKH
OLICHHUBATH €€ JOCTOBEPHOCTD U
HETMPOTUBOPEYHBOCTb;

U IPUMEHSITh PA3IUYHbIE METObI
MIpH MOUCKE U 0TOOpe HH(popManuu,
HEOOXOAUMOM 151 BBITTOTHEHHS
y4eOHBIX 3aj1a4 ONPeeIEHHOTO
THUIIA;

- IPHOOPETATH OIBIT UCTIOIb30BAHUS
UH(pOpPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHHA U
Pa3IUYHBIX TOUCKOBBIX CUCTEM;

- CaMOCTOSTEIbHO BbIOUPATh
ONTUMAJIbHYIO (hOpMYy
Mpe/icTaBIeHHs] HHPOpMAaIUH
(cxemsl, rpauKy, THarpaMMbl,
TaOIHIIBI, PUCYHKH U IPYTHUEC);

- ICIOJIb30BATh HAYYHBIN S3bIK B

OrpaHUYCHHBIMH
BO3MOXKHOCTSIMH 3/I0POBbSL:
YMEHHUE PUMEHSTh 3HAHHS
00 OCHOBHBIX JIOCTYITHBIX
METO/IaX MO3HAHUS BEIIECTB
U XUMHUYECKUX SIBJICHUIA;

- yMETh HCIOJIb30BaTh
XMMHUYECKYI0 CUMBOJIMKY JIJISI
COCTaBJICHUS] MOJICKYJISIPHBIX

U CTPYKTYPHBIX
(pa3BepHyTOH,
COKpAIIIeHHON ) popMyT
OpPraHUYECKUX BEILECTB U
YPAaBHEHUN XUMUYECKUX
peaxuii, U3roTaBINBAaTh
MOJIETN MOJIEKYJT
OpPraHUYECKUX BEILECTB s
WJUTIOCTPALK UX
XUMHUYECKOI0 U
MIPOCTPAHCTBEHHOTO
CTPOEHHUS;

- YMETh OMPEIEISITh BHUIBI
XUMHYECKOH CBSI3U B
OpPraHUYECKUX COCAMHEHUSIX
(onuHapHBIE U KpaTHBIE);

- YMETh KPUTHUYECKU
aHAJIM3UPOBATh XUMUYECKYIO
MH(OPMAIIHIO, TTOTY4aeMYIO
U3 pa3HbIX UICTOYHHUKOB
(cpenctBa MaccoBoi
uHpopmanuu, MHTepHET U
JPYTuX);

- YMETh YCTaHaBJIUBATh
MPUHA]IIEKHOCTD
HEOpPraHMYECKUX BEIIECTB IO
UX COCTaBY K ONPEIECICHHOMY
KJIacCy/TpyImie COeTMHEHU I
(mpocThie BelecTBa -
METaJIJIbl U HEMETAJLIbI,
OKCH/JIbl, OCHOBAHMSI,
KHCJIOTBI, aM(pOTEpHBIE
THJIPOKCHJIBI, COJIN);

- YMETh YCTaHaBJIUBATh
MPUHAIJICKHOCTh U3YYCHHBIX
OpPraHMYECKUX BEIIECTB IO
UX COCTaBYy U CTPOECHHMIO K
OTIpeIETICHHOMY
KJ1accy/Tpynie coeTuHeHuH
(YrJIeBo1OpOIbI, KUCIOPOI U
a30TcojepKallne
COEIMHEHHS,
BBICOKOMOJIEKYJISIPHBIE




Ka4ecTBE CPEe/ICTBA IpH padoTe C
XUMHAYECKON HH(pOpMaIuei:
MPUMEHSATh MEXITPEIMETHBIC
(pusmueckue 1 MaTeMaTHYECKHUE)
3HAKU U CUMBOJIBI, (POpMYIIBI,
ab0peBuaTypbl, HOMEHKIIATYPY;

- UCTIOJIB30BATh M IPE0OPa30BHIBATH
3HAKOBO-CUMBOJIMYECKUE CPEICTBA
HarJISJHOCTH;

OK 04. D¢ddexTuBHO
B3aUMO/ICHICTBOBATH U
paboTath B KOJIJIEKTUBE U
KOMaH/1e

- TOTOBHOCTb K CAaMOPa3BUTHIO,
CaMOCTOSITEJIBHOCTH U
CaMOOIIPEIEIICHUIO;

-OBJIaJICHHE HaBbIKaMU y4eOHO-
HCCIIEA0BATENIbCKOM, IPOCKTHON U
COLIMAJIbHOMU JESTEIbHOCTH;
Ogi1ageHne YHHBePCAJIbHBIMH
KOMMYHUKATHBHBIMHU
AefiCTBUSIMU:

- 33/1aBaTh BOIIPOCHI 110 CYILECTBY
o0cyK1aeMol TEMBI B X0JI€ AMajora
W/WIIN IUCKYCCUH, BBICKA3bIBATh
uneu, popmMynupoBaTh CBOU
IIPEIIOKEHUS OTHOCUTEIILHO
BBITIIOJIHEHUS NIPEJIOKEHHOH 3a1auu;
- BBICTYIIATh C NPe3eHTaluen
pe3yJIbTaTOB NO3HABATEIBbHOM
JESATEIBHOCTH, TOJy4YEHHBIX
CaMOCTOATEJIBHO I COBMECTHO CO
CBEPCTHHUKAMM IIPU BBIIIOJIHEHUN
XUMHUYECKOI0 IKCIIEPUMEHTA,
MPAKTUYECKON pabOThI O
HCCIIEA0OBAHUIO CBOMCTB M3y4aeMbIX
BEIIECTB, pealn3allui yueOHOro
MpoeKTa U (OPMYyJINPOBATH BHIBOJIBI
II0 pe3yJIbTaTaM MPOBEACHHBIX
HCCIIEIOBaHUM ITyTEM COTJIACOBAHMUS
MO3UIUH B X0/1€ 00CYKIEHUS U
oO0MeHa MHCHUSMU;

COBMECTHAasI 1eATeIbHOCTD:

- IOHUMATh U UCII0JIb30BaTh
MPEUMYIIIECTBA KOMaHIHON U
WHIUBUYAIbHOM paboThI;

- IPUHUMATh 1IEJIM COBMECTHOU
JESTENIbHOCTH, OPraHU30BbIBATh U
KOOpPJIUHUPOBATH IEUCTBUS TIO €
JOCTUKEHHIO: COCTaBJIATH IJIaH
JEWCTBUM, PACIIPENIETATh POJIU C
Y4€TOM MHEHUI yYaCTHUKOB
00CyXJaTh pe3yibTaThl COBMECTHOU
paboThI;

- KOOPJIMHUPOBATH U BBIIIOJIHATD
paboTy B YCIOBHSIX PEaIbHOTO,

COCIMHEHMS ), 1aBaTh UM
Ha3BaHUS 110
cHUCcTeMaTUYeCKON
Homenknarype (IUPAC), a
TaKXe MPUBOJUTH
TpPUBHAJIbHBIC HA3BAHUS
OTAEIbHBIX OPIraHNYECKUX
BELIECTB (ITWJIEH, IIPOIMIIEH,
alleTUJIECH, 3TUJICHTJIUKOJIb,
TIIMLEpHH, QEeHOI,
dhopmainberus,
alleTalIbJeTrn, MypaBbUHasI
KHCJIO0Ta, YKCYCHAsl KUCIIOTa,
OJIEMHOBAsI KUCIIOTA,
CTeapUHOBasl KMCJIOTa,
TIII0K03a, PpyKTO3a,
KpaxMail, 11eJUII0J103a,
TJIMIIVH);

- YMETh IPOBOJIUTH
BBIUUCIICHUS 110 XUMHUECKUM
ypaBHEHUSM (Macchl, 00beMa,
KOJINYECTBA UCXOIHOTO
BELIECTBA UJIU IIPOAYKTa
PEaKIMU 10 U3BECTHBIM
Macce, 00beMy, KOJIMYECTBY
OJTHOT'O U3 UCXOTHBIX
BELIECTB UJIU MPOAYKTOB
peaxiumn);

- YMETb UCTIONIb30BAaTh
XUMHUYECKYIO0 CUMBOJIMKY JJIS
cocTaBJeHUs PopMyT
BEIIECTB U YpaBHEHUH
XUMHYECKUX PEAKIUH,
CHUCTEMAaTUYECKYIO
Homenknarypy (IUPAC) u
TpUBHAJIbHBIC HA3BAHUS
OTJEJIbHBIX HEOPraHNUYECKUX
BEIIECTB (yrapHsblii ras,
YIJIEKUCIIBIN Ta3, aMMHUAK,
raiieHas U3BecTb, HeralleHas
U3BECTb, MUTHEBAS COJA,
MUPUT U JpYyTHE);

- YMETh ONPENEATh
BAJICHTHOCTh U CTETIEHb
OKHCIICHUS XUMUYIECKUX
AJIEMEHTOB B COEAMHEHMSIX
Pa3IMYHOIO COCTaBa, BUJ
XUMHUYECKOH CBSI3U
(xoBaJIeHTHas!, MIOHHas,
MeTaJuIn4YecKas, BOJIOPOJIHA)
B COEAMHEHUSX, THII
KPUCTAJUIMYECKON PELIETKH




BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO
B3aHMOJCHCTBUS;

- OCYIIECTBJISITh IO3UTUBHOE
CTpaTernyeckoe MOBEJCHUE B
Pa3JIMYHBIX CUTYALUSX, IPOSBIISATH
TBOPYECTBO U BOOOpaKEHUE, OBITH
WHULIMATUBHBIM

OBJjajieHHe YHUBEPCAIbHBIMU
peryJiTUBHbIMH JAeHCTBUAMMU:

- IPUHSATHE ce0s U IPYTHX JTFOICH:

- IPUHUMATh MOTHUBBI U APTyYMEHThI
JPYTUX JIOJEHN NP aHAIU3E
PEe3yIbTAaTOB JESATEIBHOCTH;

- MpU3HABaTh CBOE MPaBO U MPABO
JPYTUX JIIO/IeH HA OLINOKH;

- pa3BUBATh CIIOCOOHOCTH MOHUMATh
MHUP C HO3ULUHU APYTOro YEIOBEKa;

OK 05. OcymiecTBisTh
YCTHYIO U TUCHbMEHHYIO
KOMMYHHUKAIIUIO Ha
rOCy/IapCTBEHHOM SI3bIKE
Poccniickoit enepanuun
C Y4ETOM 0COOEHHOCTEM
COLIMAJILHOTO U
KYJIBTYPHOTO KOHTEKCTa

OBJjajieHHe YHUBEPCAIbHBIMU
Y4eOHBIMHU NMO3HABATEIbHBIMH
JleiCTBUSIMM

1) 6a3oBble JIOrHYecKHUeE AeiiCTBHS:
- CTPOUTH JIOTUYECKUE PACCYKICHUS
(MHIYKTUBHBIC, J€TYKTUBHBIE, 10
aHAJIOTUH), BBIABIIATH
3aKOHOMEPHOCTH U IPOTUBOPEUHS B
paccMaTpuBaEeMbIX SIBJICHUSX,
(hopMyInHpOBaTh BHIBOJIBI U
3aKJTIOUEHUS;

- IPUMEHSTH B IIPOLIECCE MTO3HAHMS,
WCIIOb3YEMBIE B XUMHUHU
CUMBOJIMYECKHE (3HAKOBBIC) MOJICIIH,
peoOpa3oBbIBATh MOJIEITHHBIC
MPEACTABICHUS - XUMUUECKHUI 3HAaK
(cUMBOI) A71€MEHTa, XUMUYECKast
dbopMyna, ypaBHEHHE XUMUYECKOU
pEaKIuu - NP pelIeHUH y4eOHBIX
TTO3HABATEIHHBIX U MPAKTUYECKUX
3a/1a4, MPUMEHSTh Ha3BaHHbBIE
MOJICJIbHBIC TIPEACTABICHUS IS
BBISIBJICHHSI XapaKTEPHBIX IPU3HAKOB
M3y4aeMbIX BEIIECTB M XUMHUECKHX
peaKuuid.

2) 0a3oBbIe HCCIeA0BaTEIbCKHE
AefCcTBUA:

- BJIAJCTh HaBBIKAMH
CaMOCTOSTEJIbHOTO IJIAHUPOBAHUS U
MPOBEACHUS YUEHUUYECKHUX
JKCIEPUMEHTOB, COBEPIICHCTBOBATh
yMeHUS HaOJII0IaTh 32 XOJA0M
npoiiecca, CaMOCTOSITENbHO
MIPOTHO3UPOBATH €r0 PE3yJNIbTaT,
(dhopMynrpoBath 00001IEHUS U

KOHKPETHOT'O BELIeCTBa
(aTomHas1, MOJIEKYJISIpHAs,
MOHHAsI, METaJITHYecKast),
XapakTep cpeibl B BOJHBIX
pacTBopax HEOPraHMYECKUX
COCINHCHHUIA;

- YMETh Ki1accu(uuupoBarhb
XUMHUYECKHUE PEAKIIUU 110
Pa3IMYHBIM PU3HAKAM
(ducny u cocraBy
pearupyrouux BelecTs,
TEIIOBOMY 3 heKTy
peaxkuuu, U3MEHEHUIO
CTEIEHEN OKUCIICHUS
AJIEMEHTOB, 0OPAaTUMOCTH
peaxkuuu, y4acTuIo
KaTajan3aropa);

- YMETb COCTaBJIATh
YPaBHEHUs pEaKLUi
Pa3IMYHBIX TUIIOB, MTOJIHBIE U
COKpAalEHHbIE YPaBHEHUS
peaxkiuii HFOHHOTO OOMeHa,
YUUTBIBAs YCIOBUS, IPU
KOTOPBIX 3TH PEAKIIUU UTYT
710 KOHII;

- YMETh PacCKphIBaTh
CYUIHOCTb OKUCJIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIINMA
[IOCPEACTBOM COCTaBJICHUS
3JIEKTPOHHOTO OajaHca 3TUX
peakumii;

- YMETh OOBSICHATH
3aBHUCHUMOCTb CKOPOCTH
XUMHYECKON pEaKIIMK OT
pa3anYHbIX (PaKTOPOB;
XapakTep CMELEHUS
XMMHUYECKOTO paBHOBECHS B
3aBHCHUMOCTH OT BHEIIIHETO
Bo3aeicTBUS (mpuHIMN Jle
[Tarense);

- YMETh MPOBOJUTH
BBIUYHCIIEHUS C
MCIOJIb30BaHNEM TIOHATHUS
""MaccoBas OIS BEINIECTBA B
pacTBope", 00BEMHBIX
OTHOILIEHUH I'a30B IIpU
XUMHUYECKUX PEAKITUSAX,
Macchl BELECTBA WK 00beMa
ra3oB 110 U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce
U 00BEMY OJTHOTO U3
YYaCTBYIOUIUX B PEAKIIUU




BBIBOJIbI OTHOCUTEIHHO
JOCTOBEPHOCTH PE3YJIbTAaTOB
WCCIIEIOBaHMsI, COCTABIISATh
00OCHOBAHHBIN OTYET O
MIPOJICJIaHHO padoTe;

Ogiaienne yHUBEpPCAIbHBIMHI
KOMMYHUKATUBHBIMU
AefCTBUSMU:

- 33/1aBaTh BOIPOCHI O CYILIECTBY
00CyX/1aeMOH TeMBbI B XOJI€ THAJIOTa
W/WIH TUCKYCCUH, BBICKA3bIBATh
uzaeu, GopMyIupoBaTh CBOU
MIPEII0KEHUSI OTHOCUTEIHLHO
BBITTOJIHEHUS MIPEII0KESHHOM 3a/1auu;
- BBICTYIIATh C Mpe3eHTaluei
pe3yJIbTaTOB NO3HABATEIbHOM
JeSITeNIbHOCTH, TTOTy4YE€HHBIX
CaMOCTOSITEJIbHO UJIM COBMECTHO CO
CBEPCTHHKAMH TIPH BBITIOJHEHUH
XUMHUYECKOT0 IKCIIEPUMEHTA,
MIPaKTU4YECKON pabOTHI IO
WCCIIEIOBAaHUIO CBOMCTB U3y4aeMbIX
BELIECTB, peajln3alu yueOHOro
MpoeKTa u (OPMyIUPOBATH BHIBOJIBI
0 pe3ysbTaTaM MPOBEACHHBIX
WCCIIEIOBaHHUM IMyTeM COTJIACOBAHUS
MO3UIHUN B X0J1€ O0CYKIEHHS U
o0OMeHa MHEHHSIMH.

OK 07. CopeiicTBOBaThH
COXpaHEHHIO
OKpY’KaroIlleH cpespl,
pecypcocOepekeHuIo,
MPUMEHSTh 3HAHUS 00
W3MEHEHUU KIIMMaTa,
MPUHIIUIIBI OEPEKITUBOTO
MPOU3BOCTBA,

3¢ (HeKTUBHO
JICUCTBOBATH B
Ype3BbIYATHBIX
CUTYaIUAX

B obsacTn IKO0JIOrH4€eCcKOro
BOCIIMTAHUSA:

- c(hOpMUPOBAHHOCTh
JKOJIOTUYECKON KYJBbTYpHI,
MIOHMMAaHUE BIMSIHHUS  COLIMAIBHO-
SKOHOMHYECKHMX  IIPOLIECCOB  HA
COCTOSIHUE IIPUPOIHON u
COLIMAIIBHOW  CpEIbl,  OCO3HaHUE
rJ100aJIbHOTO Xapakrepa

9KOJIOTHUECKUX MPOOIIEM;

- IUIAHUPOBAHUE W OCYIIECTBICHUE
JICUCTBUI B OKPYXKAIOLIEH Cpele Ha
OCHOBE 3HAHUA LEJIeH yCTOMYMBOIO
pa3BUTHS YEIOBEYECTBA;
AKTUBHOE  HENpPUSTHE
MIPUHOCSIINX

cpene;

- YMEHUE

JIEHCTBHI,
Bpell OKpYKarolieu

IIPOTHO3UPOBATH
HEeOJIaronpusITHbIE  JKOJIOTMUYECKHe
IIOCJIEICTBUS IPEANPUHUMAEMBIX
JEUCTBHMN, TPEAOTBPALIATh UX;

- pacUIMpEHHUE OIbITa AEATEIBHOCTU
9KOJIOTMYECKOHN HANPaBICHHOCTH;

- OBJAJICHHME HaBBIKAMH Yy4eOHO-

BEIIIECTB, TEIMI0BOro 3 dexra
peaxkuy Ha OCHOBE 3aKOHOB
COXPAHEHMs MacChl BELECTB,
IIPEBPALLECHUS U COXPAHEHUSI
SHEpIuu;

- YMETb IPUMEHSATh
MIOJIOXKEHUSI TEOPUH CTPOCHUS
OpraHUYeCcKuX BelecTB A.M.
byrnepoBa i o0bsicHeHUS
3aBUCUMOCTH CBOMCTB
BEIIIECTB OT UX COCTaBa U
CTPOEHMSI; 3aKOH COXPaHEHUS
Macchl BEILECTB;

- YMETb IPOBOJUTH PEAKIINH,
MOJTBEPXKIAIOLIHE
Ka4eCTBEHHBIA COCTaB
Pa3IUYHBIX HEOPTaHUYECKUX
BELIECTB, PacO3HaBaTh
OIIBITHBIM ITyTE€M HOHBI,
IPUCYTCTBYIOLIME B BOJHBIX
pacTBopax HEOPraHMYECKUX
BEIIECTB;

- YMETb XapaKTepru30BaTh
COCTaB, CTPOCHHUE,
busnvecKre 1 XUMHIECKUE
CBOWCTBA TUITUYHBIX
MIPEACTABUTENEH Pa3IMYHBIX
KJIACCOB OPraHU4eCKHX
BeleCcTB (METaH, HTaH,
STHJIEH, IPONWJIEH, AllETUIIEH,
Oyraauen-1,3,
MeTunOyTaaueH-1,3, 6enson,
METaHOJI, 3TaHOJI,
STWJIEHIJINKOJIb, [JINLEPHH,
(dbeHom, aneranbaerua,
MypaBbHHAs U YKCYyCHast
KHCJIOTHI, TJIF0K03a, Kpaxmall,
LIEJUTI0JI03a, aMUHOYKCYCHAast
KHCJIOTA), WITIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEXKIY
HUMU ypaBHEHUSIMU
COOTBETCTBYIOIIUX
XUMHUYECKHX PEAKIUH C
HCII0JIb30BAaHNEM
CTPYKTYPHBIX GOpPMYIT;

- co0mo1aTh MpaBuiia
HKOJIOTMYECKU
11eJ1ecO00pa3HOro MOBEACHUS
B OBITY U TPYAOBOMH
JESTENIHOCTH B LIEJSIX
COXPAHEHMs CBOETO 3[J0POBbs
U OKPY’KaIOILEeH PUPOTHON




HCCIIEIOBATENIbCKOM, MPOEKTHON |
COLIMAJIbHOM AeSITeIbHOCTH;

I[IK 4.3. OcyuecTBisiTh

OIICHKY BBITIOJTHEHHSI
TpeOoBaHU MpaBHII
OXpaHbI Tpyaa u
MIPOMBIIIICHHON
0e30macHOCTH
00CITyKUBAIOLIETO
nepcoHana
TEIIOTEXHUYECKOTO
000pyIOBaHUS U CHCTEM
TeIIo- u
TOTUIMBOCHAOKEHUSI.

- OBJQJCHHC HaBBIKAMU  y4eOHO-
HCCIIEIOBATENIbCKOM,  MPOEKTHOUM U
COIMANTLHOM ACITEIIFHOCTH;

- BJIAJIETH HaBBIKAMU
CaMOCTOSITEJILHOTO IUIAHUPOBAHUS U
NPOBEACHUSA YUYEHUUECKUX
DKCIIEPUMEHTOB, COBEPIIECHCTBOBATH

yMeHusi HaOJroJaTh 3a  XOJOM
nporecca, CaMOCTOSTEIILHO
MPOTHO3UPOBATh  €r0  Pe3yJbTar,
dbopmyiupoBate  000OImICHUS U
BBIBO/IbI OTHOCHTEJIBHO
JOCTOBEPHOCTH pe3y/IbTaToB
UCCIICIOBAHMUS, COCTaBJISATh
000CHOBaHHBII OTYeT 0

MIPOJICIaHHOM padoTe;

Cpelibl, 0OCO3HABAaTh
OMACHOCTb BO3JECHUCTBUS HA
YKUBBIE OpraHU3Mbl
OTpeICTICHHBIX
OpPraHUYECKUX BELIECTB,
MMOHUMAsl CMBICIT TTIOKa3aTess
ITJIK (peaenbHO
JIOITYCTUMOM KOHIIEHTPAI1H),
MOSICHATH Ha ITpUMepax
CHOCOOBI YMEHBIIICHUS
MIPEAOTBPALEHUS UX
BpPEIHOT'O BO3/ICHCTBHUS Ha
OpraHu3M YeJIOBEKa;

- YMETb PacKpbIBaTh CMBICI
nepuognyeckoro 3akona J[. 1.
MenneneeBa u
JEMOHCTPUPOBATH €r0
CHUCTEMATU3HUPYIOILIYIO,
OOBSICHUTENIBHYIO U
MPOTHOCTUYECKYIO (PYHKIINH;
- YMETb XapaKTepUu30BaTh
(ormuchIBaTH) 0OIIHE
XMMHYECKHUE CBOMCTBA
HEOPraHUYECKUX BEILECTB
Pa3IMYHBIX KJIACCOB,
MOATBEPKIAThH
CYIIIECTBOBAHHE
TE€HETUYECKOM CBS3U MEXKIY
HEOPTraHUYECKUMH
BEILIECTBAMHU C IOMOIIbIO
ypaBHEHUU
COOTBETCTBYIOIINX
XUMHUYECKUX PEAKIIUI;




2. CTPYKTYPA U COJAEPKAHUE OBIIEOBPA3OBATEJIBHOM IUCIIATLINHBI

2.1. Tpyn10eMKOCTb 0CBOEHHSI TUCUUIJIMHBI

. O0beM B yacax,
Buj yueOHoi1 padoThI
BCEro

1 cemectp BCEI'O, B T.4.: 33
OCHOBHOE cO/Iep:KaHue, B T.4.:

Jlexyuu 20
Ilpaxmuueckue 3ansmus 12
IIpome:xyTounasi arrecTanus (Apyras popmMa KOHTPOJIs1) 1
2 cemectp BCET'O, B T.4.: 47
OcHoBHOe coaep:kaHue, B T.4.:

Jlexyuu 18
Ilpaxmuueckue 3ansimust 10
IIpodeccnoHabHO OPUEHTHPOBAHHOE COJAEPKAHNUE, B T.Y.: 19
Jlexyuu 2
Ilpakmuueckue 3anamust 16
IIpome:xyToyHast arrecranus (AuddepeHIMPOBAHHBIN 3a4eT) 1
BCEI'O no gucuunjmnHe, B T.4.: 80
OcHoBHoOe coJep:kaHue, B T.4.:

Jlexyuu 38
Ilpaxmuueckue 3ansimust 22
IIpodeccnoHabHO OPUEHTHPOBAHHOE COJAEPKAHNUE, B T.Y.: 19
Jlexyuu 2
Ilpaxmuueckue 3ansamus 16
IIpome:xxyTouHasi aTTecTanus 2




2.2. TemaTyecKMid IJIAH U COAEPKAHME TUCHUILIHHBI

HaumeHoBaHue Conep:kanue y4ye0HOro MaTepuasa (0OCHOBHOE M MPO(PeCcCHOHATBLHO-OPUEHTHPOBAHHOE), Oo0bem dopmMupyemblie
pa3/ieiioB U TeM J1a00paTOpPHbIE M NPAKTHYECKUE 3aHATHS, IPUKJIATHONH MOY.JIb 4acoB KOMIIeTEeHIINH
1 2 3 4
1 cemecTp 33
Pasznea 1. OCHOBBI CTPOEHNS BelleCTBA 6
Tema 1.1. OCHOBHOe cojIep:KaHue 2 OK 01
Crpoenne atoMOB |CoBpeMeHHasi MOENb CTpoeHUst aroMa. CHMBOJIMYECKHH SI3bIK XUMUH. XHUMHYECKHN DIIEMEHT.
XAMHUYCCKHUX DnektpoHHas KoH(purypanus aroma. Kimaccupukamus XUMHUECKHX 3JEMEHTOB (S-, P-, d-3JeMeHTHI).
3JICMEHTOB U BasieHTHBIE ~ 2JIEKTPOHBI. BaneHTHOCTSD. ONEeKTpOHHas  HpUpPOJa  XUMHYECKOM  CBS3H.
npupoaa BHeKTpOOTpHuaTenLHOCTb. Bunel xuMuueckol CBS3U (KOBaJ'IeHTHaSI, HWOHHAsA, METaJNINYECKas,
XUMHUYECKOMN BOJIOPOJIHAST) U CIIOCOOBI €€ 00pa30BaHUs
CBA3H Jlexkuus Nel XuMHUUeCKU DIIEMEHT. 2
Tema 1.2. OCHOBHOe co/iep:KaHue 4 OK 01
[lepuonuueckuit [lepuonuueckas cuctemMa xumuueckux osiaemeHToB J[.M. MenneneeBa. @DuU3UMYECKUH CMBICI OK 02
3aKkoH M Tabiauua | [lepuognueckoro 3akoHa JI.M. MenneneeBa. 3aKkOHOMEPHOCTH HM3MEHCHHUSI CBOMCTB XMMHYECKHX
J.M. Menneneesa | aneMeHTOB, 00pa3yeMbIX HMH MPOCTHIX M CIOXHBIX BEHIECTB B COOTBETCTBHHM C TOJOXEHHEM
XUMH4YEeCKoro anemeHta B Ilepuonnueckon cucteMe. MHUPOBO33PEHUYECKOE M HAyYHOE 3HAYEHUE
[Tepuognueckoro 3axona J[.M. MenneneeBa. Ilpornossr /.M. MenneneeBa. OTKpBITHE HOBBIX
XUMHYSCKHX DJIEMEHTOB.
Jleknus Ne2 [lepuoanueckas cuctema xumuueckux 3neMeHToB /.M. Menneneesa. 2
IIpakTnyeckue 3anaTua Nel PemeHne nmpakTHKO-OPHEHTHPOBAHHBIX TEOPETHYECKHMX 3aJaHUH 2
Ha XapaKTepu3aluio XHUMHYECKUX dJEeMEHTOB «MeTraunueckue / HEMETAJUTMYeCKHe CBOMCTBA,
ANEKTPOOTPULATEIBHOCTh XUMUYECKUX AJIEMEHTOB B COOTBETCTBUU C UX JJIEKTPOHHBIM CTPOCHHUEM U
MTOJI0’KEHUEM B MIEPUOIMYECKON chCcTeMe XMMUUYecKkux dnemeHToB /.. MenneneeBa»
Paznen 2. Xumuyeckue peakuu 10
Tema 2.1. Tumsr OcHOBHOe coJiep:KaHue 6 OK 01

XUMHUYECCKUX
peakuui

Knaccudukanus u TUIIBI XUMHUYECKUX PEaKIUil ¢ yuacTUEM HeopraHudeckux BeuiecTB. CocTaBieHue
YpaBHEHMI peakluii COeAMHEHUs, PA3JIOKEHHs, 3aMeIleH s, 0OOMeHa, B T.4. peakifii TOpeHus,
OKHCJICHUA-BOCCTAHOBJICHHS.

YpaBHEeHMs OKHCIEHUSI-BOccTaHOBIIEHU. CTeneHb okuciaeHusl. OKUCINUTENb U BOCCTAHOBUTEND.




CocraBiieHU€ U YpaBHUBAHUE OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUN METOI0OM AJIEKTPOHHOIO
Oananca. OKHCINTENbHO-BOCCTAHOBUTENIbHbIE PEAaKLIUU B IPUPO/IE, IPOM3BOACTBEHHBIX MpoLieccax 1
JKU3HEICSITEIIbHOCTH OPTraHU3MOB

Jlexnus Ne3 Turibl XUMHUECKUX pEaKIUil

Jlekuust Ne4 YpaBHEHHS OKHUCIICHUS-BOCCTAHOBJICHUS.

IIpakTnyeckue 3ansitusi Ne2 KonuuecTBeHHbIE OTHOLIEHUSI B XUMUU. OCHOBHbBIE KOJMYECTBEHHBIE
3aKOHBI B XMMHHU U PACUEThl [0 YPAaBHEHUSAM XMMHUYECKUX peakuuid. Moip Kak eIuHuIa KOJINYeCTBa
BeulecTBa. MomsipHass Macca. 3aKOHBI COXPAaHEHHUsl MacChl U AHEPruM. 3akoH ABorajpo. MoJspHbIi
0o0beM ra3oB. OTHOCUTEIbHAS MJIOTHOCTh ra3oB. Pacdersl 10 ypaBHEHUSM XUMHUYECKUX PEAKIMH C
HCII0JIb30BAHUEM MacChl, 00beMa (HOPMAaJIbHBIE YCIOBHSI) ra30B, KOJMUYECTBA BEIIECTBA

Tema 2.2.
DNeKTpoIUTHYECKA
sl MUCCOIUALIAS U
HOHHEII 00MeH

OcHOBHOe coiep:KaHue

Teopus snekTpoauTHYECKON auccoranui. MoHbl. DIeKTpoIuThl, HEAIEKTPOIUTHI. Peakiiun HOHHOTO
oOMeHa. CocTaBiieHUE peakUUii MOHHOTO OOMEHa IyTEM COCTABJIEHUS UX IOJIHBIX M COKpAILIEHHbIX
MOHHBIX ypaBHeHHH. KncioTHO-0CHOBHBIE peakiyu. 3aJaHusl Ha COCTABICHUE HOHHBIX PEeaKIHi

Jlekumst NeS Teopus 37€KTPOJIUTHUECKON JTUCCOLIUALINH.

IIpakTyeckoe 3anaTua Ne3 “TUNBI XMMUYECKUX PEAKIIMN™ .

HccnenoBanue TUIIOB (110 COCTaBY U KOJIMYECTBY UCXOIHBIX U 00OPa3yIOLIUXCsl BEIIECTB) U IPU3HAKOB
XUMHYecKHX peakuuil. [IpoBenenue peakiuii HOHHOro 0OMeHa, onpeieleHne cpeibl BOAHBIX
pacTBOpOB. 3a/1aHUsI HA COCTABJICHNE HOHHBIX peaKklui

OK 01
OK 04

Pa3pnen 3.CTpoeHue u cBOIICTBAa HEOPraHUYECKHUX BelleCTB

16

Tema 3.1.
Knaccudukanus,
HOMEHKJIATypa U
CTpOEHHE
HEOpPraHUYECKUX
BELIECTB

OcHoBHOE coaepKaHue

[Tpenmer Heopranndeckoil xumun. Kinaccudukanus HeopraHnyeckux BemiecTB. [IpocTbie U clI0XKHbIE
BemecTBa. OCHOBHBIE KJIACChl CIIOKHBIX BELIECTB (OKCHUIBI, THUAPOKCHJIBI, KHUCIOTHI, COJIH).
B3auMOCBsA3p HEOPraHMYECKUX BEIIECTB. ArperaTHblE COCTOSIHUS BewlecTBa. Kpucrammmueckue u
amopdHble BemiecTBa. TUIBl KPUCTALIMYECKUX pEHIETOK (aTOMHAas, MOJIEKYyJspHas, HOHHasd,
MeTaJlIn4eckast). 3aBUCUMOCTh (PU3MYECKHX CBOMCTB BEIIECTBA OT THMAa KPUCTAUIMYECKON pEIIeTKH.
3aBUCHUMOCTb XUMHUYECKON aKTUBHOCTHU BELIECTB OT BUAA XMMHUECKOM CBS3H U TUIA KPUCTAJUINYECKON
pemietku. [TpuunHbl MHOrooOpa3us BEIIeCTB

Jlexuus Ne6 Kinaccudukaiyst HEOpraHn4eckrux BEIeCTB.

OK 01
OK 02




IpakTnyeckue 3ansaTusa Ned HomeHkiiarypa HEOpraHM4eCKUX BEILIECTB: HA3BaHUE BEILIECTBA UCXOA
U3 UX XUMHYECKON (OPMYIBI HITU COCTABIICHUE XUMUYECKOW (POPMYIIBI UCXOIS U3 Ha3BAHUS BEIIECTBA
o mexxayHapogHoi (MIOITAK) wnu TpuBHaibHONH HOMEHKIIATYpE.

Pemenne mpakTHYECKUX 3allaHUN 1O KIACCU(UKALUUA, HOMEHKJIATYpPE M XHMHYECKUM QopMmyiaam
HEOPraHMYECKUX BEIECTB Pa3jIMYHBbIX KJIaccOB (yrapHbId ras, YIJIEKHCIbIM ra3, aMMUaK, ramieHas
U3BECTh, HETAlllCHAsT W3BECTh, NMHUTHhEBAs COJAa W JPYIWX): Ha3blBaTh W COCTABIATH (POPMYIIBI
XUMHUYECKHX BEIIECTB, ONPEENATh MPUHAJJIEKHOCTD K KJIaccy.

Tema 3.2. ®usuko-| OcHOBHOE cojiep:KaAHUE OK 01
XUMHUYECKHE Mertamibl. O6mue pu3nvecKue U XUMHYECKHE CBOMCTBAa MeTalloB. CriocoOb! MmoTydyeHus. 3HaueHne OK 02
CBOMCTBA METaJUIOB M HEMETAJJIOB B MPHUPOJE U KU3HEACITEIbHOCTU YeIoBeKa U opranu3sMoB. Kopposus
HEOpPraHu4IeCKUX METaJUIOB: BUABI KOPPO3HH, CIIOCOOBI 3AIIUTHl METAIIOB OT KOPPO3UHU
BCILICCTB Hemeramnmer. OOmme Qu3nyeckue W XUMHYECKHE CBOWCTBA HEMETAJIOB. THIMYHBIC CBOHCTBA

HemetaioB IV— VII rpymnn. Knaccudukanuss u  HOMEHKIATypa COEIMHEHUH HEMETaJUIoB.

KpyroBopoTsl OMOTE€HHBIX 3JIEMEHTOB B IPUPOIE

XHWMHYECKHUE CBOHMCTBA OCHOBHBIX KJIACCOB HEOPraHWYECKHX BEIIECTB (OKCHAOB, THIPOKCHUIOB,

KHCJIOT, COJIEM W Jp.). 3aKOHOMEPHOCTH B HM3MEHEHHH CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX

COCJIMHEHMH, BHICIIUX OKCUJIOB M THUJIPOKCUIOB

Jexnus Ne7 MeTaibl.

Jexuusa Ne8 Hemeramisl.

Jlekuus Ne9 Xumudeckue cBOWCTBAa HEOPTAHUYECKUX BEIIECTB

IpakTuyeckne 3ansaTus NeS CoctaBneHne ypaBHEHUNH XUMUYECKUX PEAKIIMM C yYaCTHEM MPOCTHIX U

CJIOKHBIX HEOPTraHWYECKUX BEIIECTB: METAJIUIOB MU HEMETAIOB; OKCHUJOB METAJIJIOB, HEMETAJUIOB U

aM(OTEepHBIX JJIEMEHTOB; HEOPTraHWYECKUX KHUCIOT, OCHOBAHUU U aM(OTEpPHBIX THAPOKCHUJIOB;

HEOPTraHUYECKHUX COJIEH, XapaKTEPU3YIOLIUX UX CBOMCTBA.

PemieHue NpakTMKO-OPUEHTHPOBAHHBIX TEOPETHYECKUX 3aIaHUIl HA CBOICTBA, COCTAB, MOJyUYCHHE

u 0e30MacHOe WCMOJIb30BAaHUE BAXKHEWUIIUX HEOPTaHUYECKHX BEIIECTB B OBITY M MPAKTUYECKOM

JeSITENLHOCTH YETI0BEKA.
Tema 3.3. OcHOBHOe coJep:KaHue OK 01
Wnentndukanms | UaeHTruKkanms HEOPraHUYECKUX BEIIECTB C HCIOJb30BAHHEM WX (DH3HKO-XUMHYECKUX CBOMCTB, OK 02
HEOPraHU4YEeCKUX XapaKTepHBIX KAYeCTBEHHBIX peakiuii. KauecTBeHHBIC peaknuu Ha cynbdar-, KapOoHAT- U XIJIOPHU- OK 04

BEILIECTB

AHWOHBI, HAa KaTUOH aMMOHUA.




IIpakTuyeckoe 3anaTus Ne6 «neHTudukamnms HEOPraHNIECKUX BEIIECTBY.
Pemenue OKCIICPUMCHTAJIbHBIX 3a4a4 110 XUMHYCCKUM CBOMCTBAM METAJUIOB U HEMCTAIJIOB, IIO
pacro3HaBaHMIO U MOJIYUYEHUIO COeIMHEHUN METAJUIOB U HEMETAaJLIOB.

Jleknusi NelQ KadvectBeHHBIE peaknuu Ha cyib(ar-, KapOOHAT- M XJOpPUI-aHUOHBI, HA KaTHOH
aMMOHUSI.

KonTposbHnas pabora Nel CBoiicTBa HEOPraHMUYECKUX BEILIECTB

2 cemecTp

47

Pa3znen 4.CTp0€HI/Ie H CBOIiCTBA OpPraHnveCKux BEIIECTB

28

Tema 4.1.
Kinaccudukanms,
CTPOCHHE U
HOMEHKJIaTypa
OpPraHHYECKUX
BEIIIECTB

OcHoBHOe coJepKaHue

[TosiBNeHHe U pa3BUTHE OpPraHUYECKONW XUMHUH Kak Hayku. [IpenMer opraHmdeckoi xumuu. Mecto u
3HauUEHUE OPTraHUYECKON XMMHUH B CUCTEME €CTECTBEHHBIX HayK.

XUMHYECKOE CTPOCHHE KaK MOPSAOK COSAMHEHHS aTOMOB B MOJIEKYJE COTJIACHO HUX BaJICHTHOCTH.
OCHOBHBIE TOJIOKEHHSI TEOPHUH XUMUUYECKOTO CTPOCHMSI OpraHnueckux coenunennii A.M. bytieposa.
YrnepoaHblid CKeNeT OpraHuYecKOd MOJIEKYJbl. 3aBUCHMOCTh CBOMCTB BELIECTB OT XHMHUYECKOTO
CTpOEHUS MOJIEKyJl. MI3oMepusi U U30MepHI.

[Tonstue o d¢yukuuonanbHol rpynme. Pagukan. [lpuHIUMOB KiaccUPUKAUU  OPraHUYECKUX
coequHeHU. MexnyHapoaHas HOMEHKJIAaTypa UM MPUHLUUIBI HOMEHKJIATYpbl OPraHUYeCcKuX
coenuHeHuil. [lonsTHe 00 a3oTcoaepkKalluX COEAMHEHMSIX, OMOJOTMUYECKH AKTHBHBIX BEIIECTBAX
(yrnmeBosmax, »upax, Oenkax W Jp.), BBICOKOMOJEKYJSPHBIX COEIMHEHUSAX (MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO)

Jlekuusa Nell Brenenue B opraHMuecKyro XUMHUIO.

Jlexnus Nel? Knaccudukannum opraHMu4ecKux COeJUHEHUH.

IlpakTuyeckne 3anHsaTusaNe7 HomeHKkiaTypa OpraHMYEeCKHX COEAVMHEHUN OTACNIBHBIX KIJIACCOB
(HachlLIEHHbIE, HEHACHIIIEHHbIE M apOMAaTHYECKHUE YIJIEBOJOPOAbI, CHUPTHI, (DEHOJBI, aabAETH]IBI,
KETOHBI, KapOOHOBBIE KUCIOTHI U Jip.) CoCTaBiIeHUE TOJIHBIX M COKPAIICHHBIX CTPYKTYPHBIX (HOpMyT
OpPraHMYECKHUX BELIECTB OTAEIBHBIX KJIACCOB, HCIIOJB3YysS HMX Ha3BaHUSA 0 CHCTEMaTHYECKOH H
TPUBHAIBHON HOMEHKJIaType (ITHJIEH, aleTWIeH, INIHLUEpUH, ¢eHon, GopManbaerua, YKCycHas
KHCJIOTA, TJUIHH).

OK 01

IIpakTuyeckue 3ansaTusaNe8 Pacuers! mpocreiimeid popmysbl OpraHU4eCKOW MOJIEKYJIbl, UCXOIS U3
AJIEMEHTHOTO cocTaBa (B %)

Tema 4.2.
CsoiicTBa
OpPraHUYECKUX

OcHoBHOE coepKaHue

16

DU3NKO-XUMHUYECKHE CBOWCTBA OPraHUYECKUX COCIWHEHUNM OTAENIbHBIX KJIaccoB (OCOOEHHOCTH
KJIacCU(UKAIMM W HOMEHKJIATYpbl BHYTPH KJacca, TOMOJOTHYECKHH psii u obmas Qopmyna;

OK 01
OK 02
OK 04




COETUHEHUN

n30Mepust; PU3NYECKre CBOMCTBA; XMMHUYECKHUE CBOMCTBA; CITIOCOOBI TIOYUICHHUS ):

— TIpeneNbHbIe YIIIEeBOAOPOAbI (AIKAaHbI U IMKJIOANKaHbl). ['opeHne MeraHa Kak OJMH U3 OCHOBHBIX
MCTOYHUKOB TeIlIa B MPOMBIIUIEHHOCTH U ObITYy. CBONCTBA MPUPOIHBIX YIIEBOJOPOAOB, HAXOXKICHHE
B IIPUPOJIC U IPUMEHEHHUE AJKAHOB;

— HeIpeAenbHbIe (AJKEHbI, AJKUHbl WU aJIKaJlMeHbl) M apoMaTHYeCKHUe YIIIeBOJoponbl. ['opeHue
alleTUICHA KaK UCTOYHUK BBICOKOTEMIIEPATYPHOT'O TNIAMEHHU JJISl CBAPKU M PE3KU METAJIOB

— KHUCJIOPOJICOIeprKalie COeAMHEHUS (CIUPTHI U (PeHOIbI, KApOOHOBBIE KUCIOTHI U 3(UPHI, albICTUIbI
U KETOHBI, XXHpPBI, YriaeBojsl). IlpakTndyeckoe MpUMEHEHHE STWICHTIIUKOJS, TIIMIEpHUHa, (eHoa.
[Ipumenenue Qopmanpaeruaa, ameTranbleruja, YKCYCHOM KHCIOThL. Mpbula Kak COJIM BBICIIUX
KapOOHOBBIX KUCJIOT. MoloIIe CBOHCTBA MbLila

— a30TCOoJep’KalllMe COEAMHEHMs (aMUHBl M aMUHOKHUCIOTHI, Oenku). BblcokomonexynspHbie
coeuHEHUs (CHHTETUYECKUE U OMOJIOTMYeCKH-aKTHBHBIC). MOHOMEp, OTUMED, CTPYKTYPHOE 3BEHO.
[Tonmumepusanus 3TUICHA KaK OCHOBHOE HaIIPaBJIEHUE €r0 UCIOIb30BaHUS.

['eHeTnyeckas CBSI3b MEXAY KJacCaMU OpPraHMYeCKHX COCTUHEHHM

Jlekuus Nel3lIpenenbHble yrieBoa0poabl

Jlekuus Nel4 HenpenenbHble yriaeBoI0POIbI

Jlexmust Nel5 Kucnopoaconepkaiine coeIuHEeHUs

Jlekums Nel6 Azotcoaepkariye COSIMHEHIS

NN DN

IIpakTnyeckoe 3anaTue Ne9 CpoiicTBa OpPraHMYeCKUX COEIUHEHHM OTIEIbHBIX KJIACCOB
(TpuBHaJIbHAsE M MEXAyHApOIHAas HOMEHKJIATypa, XWMHYECKHE CBOMCTBA, CIOCOOBI IMOJIYyYSHHS):
npenenbHble (WIKaHbl W LMKIOAJIKAaHbl), HENpeAeabHble (AJIKEHbl, aJKWHbl M aJIKaJWEHbl) HU
apoOMaTUYECKHUEe YTIIEBOJOPO/bI, COUPTHl U (EHONBI, KapOOHOBBIE KHCIOTHI U 3(QUPHI, albIETUABI U
KETOHBI, aMHUHBI 1 AMUHOKHCIIOTHI, BHICOKOMOJIEKYJISIPHBIE COEIMHEHHUS.

IIpakTnyeckoe 3amsaThe NelQ 3amaHus Ha COCTaBIEHHE YpPAaBHEHUM XHMUYECKUX PEaKUUN C
y4acCTHEM OPTaHWYECKUX BEIECTB HA OCHOBAHMM UX COCTaBa M CTPOEHUS

IIpakTuyeckoe 3anaTue Nell CocraBieHue cxeM peakuuid (B TOM 4HCIE M0 MPEeAoKEHHBIM
LIENIOYKaM [PEBPALICHUI), XapaKTEPU3YIOIIUX XHMUYECKHUE CBOWCTBA OPraHMYECKHUX COEIUHEHMU
OTJIENbHBIX KJIACCOB, CIIOCOOBI UX MOJIyYE€HHUSI U HA3BaHUE OPTaHUYECKUX COECTUHEHUI M0 TPUBHAIBLHON
WJIU MEXIYHAPOIHON CUCTEMATUYECKON HOMEHKIIATYpE.

Pemenne npakTHUKO-OPMEHTHMPOBAHHBLIX TeOPeTHYECKMX 3aJaHUl HAa CBOMCTBA OPraHUYECKHX
COCIMHEHUH OTJENIbHBIX KIIACCOB




IpakTnueckoe 3ansaTue Nel2 “IIpeBpanieHusi opraHM4ecKuX BEUIECTB Mpu HarpeBaHuu'. [lonyyenue

STUJICHA U U3YYCHHUE €ro CBOMCTB. MoenpoBaHie MOJICKY]I U XMMUYCCKHUX TPEBPAIICHUN HA TIpUMEpe 2

JTaHa, STUJICHA, alleTHIICHA U JIP.
Tema 4.3. OcHoBHOe cogepKkaHue 4 OK 01
Wnentudukanst | pyoopranuueckne coeuHeHus. IIpUMEHCGHHE M OMOIOrMYECKas pONb YIICBOIOB. OKHCICHHE OK 02
OpraHu4ICcCKHUX VIJIEBOJOB — MCTOYHUK OHEPIHMHM KUBBIX OpraHu3moB. OO01acT TNPUMEHEHUS aMHUHOKHCIIOT. OK 04
BCILECTB, X [IpeBpaiieHust OCIKOB MUINM B OpraHu3me. buonoruyeckue ¢yHkiuu OenkoB. buosormueckue 1K 4.3
SHAUCHUC 1 (GyHKIUH )KUPOB. PoJIb OpraHryeckoil XMMUU B PEIICHUH MPOOJIeM IMUIICBOM 0€30IaCHOCTH
HPUMCHCHHC B Poib oOpraHMYecKoil XHMHH B PCIICHHU TMPOOIEM 3HEPreTHYeCKONW Oe30MacHOCTH, B Pa3BUTHH
OBITOBOI 1 MEIUIUHBI, CO3JIaHUH HOBBIX MAaTEPUAIIOB, HOBBIX HCTOYHUKOB SHEPTHH (IbTEPHATUBHBIC HCTOYHHKH
TIPOM3BOJICTBEHHOH sHepruM). OINacHOCTb BO3JEHCTBHS HAa JKHMBBIE OpPraHU3MBI OPTraHUYECKHUX BEIISCTB OTJEIbHBIX
ACATCIBHOCTH KJIacCcOB (YIJIEBOAOPO/BI, CHUPTHI, (PCHOJIBI, XJIOPOPTaHHYECKUE MPOU3BOIHBIC, AIbIACTHUABI U AP.),
H1EJI0BCKA CMBICJI TOKA3aTeJIsl IPEJIJIbHO TOMYCTUMON KOHIICHTPAIUH

Jleknust Nel7 Bruoopranudeckue coeIMHEHMS. 2

IIpakTuyeckoe 3anaTue Nel3 “Unentudukanys opraHMueCKuX COSAMHEHUIN OTICIbHBIX KJIacCOB™

Wneatudukanus opraHMuecKUX COCTMHEHUN OTIICIBHBIX KIAcCOB (Ha MPUMEPE albACTHIOB, KpaxMaa,
YKCYCHOM KHCIOTHI, O€JIKOB W T.I.) C HCIOJb30BAHHUEM HX (DU3HKO-XUMHYECKHX CBONCTB U
XapaKTEepHBIX Ka4yeCTBEHHBIX peakiuil. JleHaTypamus Oenka mpu HarpeBaHud. l[BeTHbIe peakuuu 2 (-12)
OenkoB. BO3HWKHOBEHHE AaHATUTHUYECKOTO CHTHAjda C TOYKM 3PEHHUS XUMHUYECKHX IPOIECCOB MpH
MPOTEKAHWU KaUeCTBEHHOW PEaKIINH, MO3BOJIAIONIEH HACHTHU(DUIIMPOBATH IPEITI0KEHHBIC OPTaHUYECKHE

BEIIECTBA
Pazgen 5. Kuneruvyeckue ¥ TepMOAMHAMUYECKHE 3AKOHOMEPHOCTH 6
NPOTEKAHMS] XHMHYECKHX PeaKIHii

Ckopoctb OcHoBHOE coaepKaHue 6 OK 01
XAMAHCCKAX CKOpOCTh peaxiui, ee 3aBHCHMOCTh OT Pa3IMYHBbIX (DAKTOPOB: MPUPOJBI PEArHPYIONIMX BEHIECTB, OK 02
peakuui. KOHIICHTPAIIMK pPEardpyromix BEIIECTB, TEMIIEPATypbl M IUIOMIATH DPEaKI[MOHHOW MTOBEPXHOCTH. K 4.3
Xummueckoe TerutoBbie 3¢ GEKTHI XAMUYECKUX PEAKIMA. IK30- M IHIOTEPMHUUCCKUE, PEAKIIUH.
PaBHOBCCHC OG6paTuUMOCTh peakiuii. XHMHYECKOE PAaBHOBECHE W €ro CMENIEHHE I0J] JECHCTBHEM pPa3IMYHBIX

(GakTopoB (KOHLEHTpPALMsS PpPEareHTOB WM MPOAYKTOB pEaKIMH, JaBlIEHUE, TeMmIeparypa) Ui

CO3JIaHUSI ONITUMANTBHBIX YCIIOBHIA MPOTEKAHHsI XUMIUYECKHX mporieccoB. [Tpunium Jle Illarense

Jlexknus Nel8 Cxopocth xumuueckoi peaknuu. OOpaTUMOCTh PEaKITHIA. 2

IIpakTuyeckoe 3ansitue Nel4 PemeHue NPaKTHKO-OPHEHTHPOBAHHBIX 3aJaHUIl Ha aHAIU3 2 (-12) OK 01




($aKkTOpOB, BIAUSIONIUX HA U3MEHEHHE CKOPOCTH XMMUYECKON PEAKIIUH, B T.4. C MO3HUINI IKOJIOTHIECKH OK 02
1es1ecoo0pa3Horo MOBEACHHUsT B OBITY M TPYAOBOW NEATEIBHOCTH B IENISAX COXPAHEHUS CBOETO I1K 4.3
310POBbS M OKPYXKAIOLEH MPUPOJHOMN CPEJbL.
IIpakTyeckoe 3ansitue NelS PemieHne NMpakTHKO-OPHMEHTHPOBAHHBIX 3aJlaHMH Ha IPUMEHEHUE
npuHuuna Jle-Ilatense ajig HaX0XKACHUS HAIIPaBICHUS CMELIEHUSI PABHOBECHSI XMMUYECKON peakuu 1 2 (-12)
aHayu3 (aKTOPOB, BIMSAIONINX HA CMEIIEHNE XUMUYECKOTO PaBHOBECHUS
Pa3znen 6.PacTBopbl 6
Tema 6.1. OcHoOBHOe co/iep:KaHue 6 OK 01
TTonsTue o PactBopenue kak ¢uszuko-xumuueckuii mpouecc. PactBopbl. CriocoObl MPUTOTOBIEHUS PACTBOPOB. OK 02
pacTBopax PactBopumocTs. MaccoBast nonis  pacTBopeHHOro BemiecTBa. CMBICI TMOKa3aTens MpeeiabHO OK 07
JOIYCTUMOW KOHIICHTPAIIUHU U €T0 UCIOJIb30BaHKE B OLIEHKE SKOJIOTMYEeCKON 0€30MacHOCTH. K 4.3
Jleknuss Nel9 PactBopel. IIpaBuiia 3KOJIOTHYECKH 1eJIeCOOOPA3HOr0 MoOBeleHUs B OBITY H
TPYAOBOW IeATEJHHOCTH B LEJIAX COXPAHEHHS! CBOEro 370POBbS M OKPYKAloImIeid MPUpPOIHOi 2 (-12)
Cpe/ibl; ONIACHOCTDH BO3/1eliCTBHS HA )KMBbIe OPraHU3MbI ONlpe/ieIeHHBIX BelleCTB.
OK 01
IIpakTuyeckoe 3anaTue Nel6 «I[IpuroroBieHue pacTBOPOB». OK 02
[TpuroTtoBneHne pacTBOPOB 3aJlaHHOM (MaccOBOiA,%) KOHUEHTpALUUU (C MPAKTHKO-OPHUEHTUPOBAHHBIMH 2 (-12) OK 04
BOIIPOCaMM) U OTIpEeENIEHUE CPEbl BOJHBIX PACTBOPOB. K 4.3
IIpakTyeckoe 3anaTue Nel7 Pemienue 3a1a4 Ha NPUTOTOBJIIEHUE PACTBOPOB
Pemienne npakTHKO-OPMEHTHPOBAHHBIX PacyeTHBIX 3aJaHUH Ha pPACTBOPHI, MHCIIOJIb3YyEMbIE B 2 (-12)
OBITOBOM 1 POM3BOJICTBEHHOM JIESITEIbHOCTH YEJIOBEKA
IIpodeccrnonaibHO-OPHMEHTHPOBAHHOE COAEPKaHUeE (COep:KaHNe MPUKJIATHOTO MOAYJISA)
Pasznen 7.Xumusi B ObITY M NPOU3BOACTBEHHOMN 1€ATEILHOCTH YeJI0BeKa 6 OK 01
Xumusi B ObITY 1 [OcHoBHOE coJep;KkaHue 6 OK 02
MPOU3BOJACTBEHHOMN Hosei v v OK 04
OBeilIlIre JOCTH)KEHHUSI XUMHUYECKONH HayKH U XMMHUYECKOH TexHosoruu. Poias XxuMuu B obecrieyeHUn OK 07
JICATO/IEHOCTH HKOJIOTHUECKOM, SJHEPreTUYECKON M MUIEBOM 0€30MacHOCTH, pa3BUTUM MeAULIMHBL. [IpaBuia noucka u MK 4.3
HeJoseka aHaJIM3a XMMHYECKON uWHGOpMalMu W3 PA3IMYHBIX HCTOYHUKOB (Hay4yHas W ydeOHO-HaydHas ’
JUTEpaTypa, CpecTBa MaccoBOM nHpopmanmu, cetb HTEpHET)
HpakTuyeckue 3ansaTusa Ne 18 Ilowck u aHanu3 KEMCOB O MPUMEHEHHH XUMHUYECKUX BEIIECTB U
TEXHOJIOTUH ¢ y4yeToM Oyaymed mnpodecCHOHAIBHOW JeATeNbHOCTH MO0 TeMaM: BaKHEHIIHe 4 (-14)

CTPOUTCIIBHBIC MATCpPUalibl, KOHCTPYKIMOHHBIC MAaTCpHAJIbl, KPACKHU, CTCKJIO, KEpaMHKa, MaTCpHAJIbI

JJId DJICKTPOHHUKHU, HAHOMATCPUAJIBI, TCKCTHUJIbHBIC BOJIOKHA, MCTOUYHHUKU SHCPIrUH, OPraHUYCCKHC U




MHUHEpaJIbHbIE YJOOpEHUs, TIEKapCTBEHHbBIE BELIECTBA, ObITOBAsT XUMHUSL.
3ammra: [IpeacraBieHne pe3ynbTaToB pelIeHrs KeicoB B (hopMe MUHU-IOKIAia C Ipe3eHTaluen

Jlexuus Ne20 Ponb xumun 2 (21-)
IIpoMe:xxyTOYHAas aTTecCTAllUsA 0 JUCHHMILIMHE (TU(pPepeHMPOBAHHBIN 3a4eT) 1
Bcero 80




3. VCJIOBWUS PEAJIM3AIIAM ITPOTPAMMBI OBIIEOBPA3OBATEJIBHOM
TACIATLIAH

3.1. MaTepuajibHO-TeXHUYECKOE o0ecneyeHne

st peanu3zanuu 00pa3oBaTEIBHOIO Iporecca (BceX BHIIOB YU€OHOH AEATENIbHOCTH) T10
JUCIUIUIMHE  HCIOJB3YIOTCS — CIEAYIOIIUE CHENUAlbHbIE ITOMEIICHHS, OCHAIICHHBIE B
coorBerctBuM C Ilpmnoxkennem 8 OIIOII-IT CIIO: kabuHersl 0011€00pa30BaTEIBHBIX
JMCIUTITIH

3.2. UndopmannonHoe odecnevyeHne peaau3amum NporpamMmmbl

3.2.1. OcHOBHBbIE HCTOYHHUKHU

1. Tabpuensn, O. C. Xumus : 10-ii kmacc : 6a30BbIii ypoBeHb : yueOHuk / O. C.
INabpuensu, U. I'. Octpoymos, C. A. CnangkoB. — 7-e u3f., crep. — Mocksa : [IpocBemienue,
2025. — 128 c¢. — ISBN 978-5-09-120190-1. — Tekcr : amekTpoHHbIH // JlaHb : 3J€KTpOHHO-
oubmuoreuynast cucrema. — URL: https://e.lanbook.com/book/473033 (mara oOpameHus:
18.04.2025).

2. Tabpuensn, O. C. Xumusa: 11-it kmacc: 6a3oBblii ypoBeHb : yueOHUK / O. C.
I'a6puensu, U. I'. Octpoymos, C. A. CnagkoB. — 6-e u3z., crep. — Mocksa : [Ipocemienue,
2024. — 127 c¢. — ISBN 978- 5- 09- 112177-3. — TexkcT : »neKkTpoHHbIH // JlaHb
ANeKTpoHHO-OMOMmoreynass cucrema. — URL: https://e.lanbook.com/book/408668 (mara
obpamienus: 18.04.2025).

3.2.2 JlomoJHUTEIbHbIE HCTOYHHKH

XUMHS . METOAUYECKHE YKa3aHUS IO MPAKTUYECKUM 3aHATHUSAM i1 O0O0YyJarouuxcs
cneruanbHocT 13.02.02 TermnocHabkeHre U TEIUIOTEXHUYECKOE 000pyA0BaHNE OYHOU (HOPMBI
oboyuennst / TUY ; coct. T. A. Peoxankosa. - Tromens : TUY, 2025. - 46 c. - DnekTpoHHas
oubmorexka TUY. - bubnuorp.: c. 45. - ~b. 11. - TeKCT : 37IeKTPOHHBIH.
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4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHMUA

KoHTposs 1 o1eHKa pacKphIBAIOTCS Yepe3 MPEAMETHBIEC Pe3yiIbTaThl, YCBOCHHbBIC 3HAHUS
U TmpuoOpeTeHHbIe OOyUYaIOIMIMMHUCS yMEHUS, HampaBlieHHble Ha (OpMHpOBaHHE OOUIMX U
npoecCHOHATBHBIX KOMITETCHIIUH.

Pe3ysabTarnl 00yyeHus

IToxa3zaTen oneHKH

Tun oueHoYHbIX MEPONIPUATH I

YMmeThb:

BBISABIIATE XapaKTepHbIC
HpI/ISHaKI/I 158 B3aMOCBS3b
M3Yy4YEHHBIX MOHSTHH,
HpI/IMeHSITb
COOTBETCTBYIOIIME ITOHATHS

IIPU ONMCAHUU CTPOCHUSA H
CBOICTB HEOPraHMYECKHX U
OPraHWYECKHUX BEUIECTB U HUX

IpEeBpaLCHUH; BBISIBIISATh
B3alMOCBS3b XUMHAYECKHX
3HaHUM C TOHATUAMH H
IPEJICTaBICHUSIMU  JIPYTHX
€CTECTBEHHOHAYYHbIX
IIPEIMETOB
XapakTepu30BaTh
XUMHYECKHE DJJIEMEHTHl B
COOTBETCTBUU c ux
M10JIO)KEHUEM B
HEePUOIUIECKOM cucreme
XUMHUYECKUX djaeMeHToB JI.U.
Menpneneesa.

CocraBnsTh peaxkuuu
COCIMHEHUS,  PA3JIOKEHHUS,
obMeHa, 3aMEIICHHS,
OKHUCJIUTEIBHO-
BOCCTAHOBUTENIbHBIE pEAKIIUU
U peakuun
KOMIUIEKCOOOpa3oBaHusi (Ha
npuMepe
TUIPOKCOKOMILJIEKCOB
QIIOMUHUS W LUHKA) C
y4yacTUEM  HEOPraHMYeCKHX
BELIECTB;

BBISIBIISITh XapaKTepHbIe
NPU3HAKA M  B3aUMOCBS3b
W3y4YEHHBIX MTOHSATHH,
IPUMEHSTh
COOTBETCTBYIOIIME TOHATHUSA

IIpY ONUCAaHUM CTPOEHUSA U
CBOMCTB HEOPraHWYECKHX H
OpPraHMYECKUX BEIIECTB U MX

MPEBPAILICHU; BBIABIATH
B3aMOCBS3b XUMHUYECKUX
3HAHUH C [OOHATUAMH U

Hcnonp3oBanue B
yaeOHOH u
npodecCHOHATBLHOM
JeSITEIIbBHOCTH

XUMHUYCCKUX TCPMHHOB U
CHUMBOJIMKH.

OOBACHATD CYLIHOCTb
XMUMHYECKUX  IIPOLIECCOB.
Knaccugpumnmposartsb

XMMHYECKHE DPEaKIUH IO
Pa3NUYHBIM  MPU3HAKAM:
qUCITy u COCTaBy
NPOAYKTOB W PEarcHTOB,
TEIIOBOMY s dekry,
HaIPAaBIICHUIO, dase,
HAJIMYUIO  KaTajau3aropa,
U3MEHEHUIO CTEIEHEN
OKHCJICHUS ~ DJIEMEHTOB,
00pa3yromux  BEIIeCTBa.

YcTaHaBnuBaTh MPU3HAKH
o01Iero ¥ pa3jauvyHOro B
TUTIOJIOTUN PEAKINHA IS

HEOPraHWYEeCKON 51
OpraHUYeCKON XUMUHU.

CocraBnsiTh  ypaBHEHHUS
peakuuid C  MHOMOILUBIO
MeTo/1a AIIEKTPOHHOTO
OanaHca. OOBACHATH
3aBUCUMOCTh  CKOPOCTH

XMMHUYECKOM peakiuu U
MOJ0KEHUS XUMHYECKOTO
PaBHOBECHS OT Pa3IUYHBIX
(bakTopoB.
Knaccudumnuposats
HEOPraHUYECKHUe
BEIIIECTBA B COOTBETCTBUH
C UX CTPOEHUEM
BeImOHATE XUMHYECKUM

AKCIIEPUMEHT o
pacro3HaBaHUIO
BaKHEHIIIIX
HEOPraHUYECKUX Hu
OpPraHMYEeCKHX  BEIIECTB,

MOJIYYCHHIO KOHKPCTHBIX
B€IICCTB, OTHOCAIIUXCA K

1.II1I3 Ne 3,4 3amaun Ha COCTaBJICHHE
YpaBHEHUN pEAKLUMN: — COCTMHECHUS,
3aMeIIeHUs, Pa3oKEHUsl, OOMEeHa U
peakiuil ¢ y4acTHeM KOMILUIEKCHBIX
COCIMHEHU N (Ha npumepe
THJIPOKCOKOMIUJICKCOB allFOMUHUS U
[IUHKA);

— OKHUCJIUTEIbHO-
BOCCTAHOBUTEJIBHBIX  pEakUuil ¢
MCIIOJIb30BaHUEM MeToja
AJIEKTPOHHOTO OaJlaHCa;

— € yyYacTHeM  KOMIUIEKCHBIX
COECIMHEHU N (Ha npumepe
THJIPOKCOKOMIUJIEKCOB ~ I[MHKA U
QJIFOMHUHUS).

2. 1I3 Ne 4,5 3amauu Ha pacuyer
KOJIMYECTBEHHBIX XapaKTePUCTHK
NPOJAYKTa pPEaKIUH  COCIUHEHUS;
MaccoBOW WM OOBEMHOH J0NH
BBIXO/a MPOIYKTa peaxkuuu
COCIMHEHUS  OT  TEOPETUYECKHU
BO3MOXXHOTO; 00bEMHBIX OTHOIICHUN
ra3os; KOJTMYECTBECHHBIX
XapaKTePUCTHK MCXOJHBIX BEIIECTB
U TIPOAYKTOB PEaKIMH; MAacChl
(oObeM,  KONMYECTBO  BEIIECTBA)
MPOJYKTa peaklWu, €CIU OAHO U3
BEILECTB JaHO B BHJIE pPacTBOpa ¢
OIPENEIEHHON  MaccoBOM  JIOJIeH
PacTBOPEHHOIO BELIECTBA.

3. Tect «HomeHkiatypa u Ha3BaHue
HEOPraHWYECKHUX BEIIECTB UCXOS U3
WX XUMHYECKOH (QOpMYJBl  WIH
COCTaBlIEHUE XMUMHYECKOH (PopmyIibl
UCXOMsl W3 Ha3BaHHS BEIIECTBA TIO
MEXIYHAPOAHOW HIIM TPUBHAIBHOU
HOMEHKJIAType».

4. 3agaun HaA pacyeT MaccoBOU JOJU
(Maccel) XMMHYECKOTO  DJIEMEHTa
(coenuHeHus) B MOJIEKYJIe (CMECH).
5. Ilpaktrnueckue 3amanus Ne 5 1o
KIacCUpUKALUK, HOMEHKIAType U
XUMHUYECKHM dbopmynam
HEOPraHUYECKUX BEILIECTB
Pa3JIMYHBIX KIJIACCOB.
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MPECTAaBICHUSMH JIPYTHUX
€CTECTBEHHOHAYYHBIX
MPEIMETOB;

HCIIOJIb30BaTh HAMMEHOBAHUS
XHUMHYECKHX COCIMHEHUMN
MEXIyHAPOAHOTO Cor03a
TEOPETUYECKOMN u
MPUKJIAHON XUMHUHU "
TpUBHUAJIbHBIC Ha3BaHU
Ba)KHEUIIINX BCILICCTB
(aTHIIEH, alleTUJIEH,
TJIAIICPUH, dbenom,
dbopmanbaerum, YKCYCHast
KHCJIOTA, IJIMIWH, YyrapHbIA
ras, YTJICKUCIIBIN ras,
aMMHaK, TallleHas W3BEeCTb,
HeTalicHas H3BECTb,
MUTHEBAasl CoJla W JIPYTHUX),
COCTaBJISITh bopmyIbl
HEOPraHUYECKUX u
OpPTraHUYECKUX BEIIIECTB,
YpaBHEHUSA XUMHYECKHX
peakiuii,  OOBICHATH  HX
CMBICII; MOJTBEPK/IaTh
XapakTepHbIE  XUMHYECKHE
CBOICTBa BCIIIECTB
COOTBETCTBYIOIIMMHU
SKCIIEPUMEHTAMHU U 3aMKUCIMU
ypaBHEHUH XUMHYECKHUX
peaKuuii;

-yCTaHaBIIMBATh
MPUHAJIE)KHOCTh M3YyUYEHHBIX
HEOPTraHUYECKHUX i
OpPraHMYECKUX BEIIECTB K
OTpEeNIeJICHHBIM ~ KJlaccaM U
rpyImmam COCMHEHHU,
XapaKTepU30BaTh UX COCTaB U
BaKHEHIIIIE CBOICTBA;
OTIPENIETISATh BUIbI
XHUMUYECKHX CBsI3e
(xoBaJIeHTHaH, WOHHas,
MeTaJlJInyecKas,
BOJIOPOJTHAS), THUIIBI
KPUCTAJUIMYECKUX  PEIIETOK

BEIIIECTB; KJIaCCU(PHUIIUPOBATH
XUMUYECKHUE PEaKIINH;

- MIPUMEHSATH METOJIBI
HAay4YHOT'O MO3HAHMS BEIECTB

n XUMHUYECCKUX SIBJICHUN
(HabnroseHue,  U3MEpEHUE,
OKCIIEPUMEHT,
MOJICTTUPOBAHUE);

M3Y4YEHHBIM
COCIMHECHU.
BBINIONHATE  XUMHYECKUI
SKCIIEPUMEHT B TOJHOM
COOTBETCTBUU c
npaBuUIaMy O€30MacCHOCTH.
Hab6nronate, dukcupoBaTh
u J1aBaTh onucaHue
pe3yNbTaToB
MIPOBEJICHHOTO
HKCIIEPUMEHTA
IIpoBoauTh pacyersl IO
XUMHUYECKUM (popmyraMm H
YPaBHEHUSIM PEAKLIHI

Ki1accaM

6. Ilpaktuueckue 3aganus Ne 5 Ha
OIIpeNIeIICHUE XAMHYECKON
AKTHBHOCTH BEIIECTB B 3aBUCUMOCTHU
BHUIa XHMHHGCKOﬁ CBA3UW HW THIIA
KPUCTAJUIMYECKON PEIIETKH.

7. Tect «OCOOEHHOCTH XUMHUYECKHUX
CBOICTB OKCHJIOB, KHCJIOT,
OCHOBaHUH, amM(pOTEepHBIX
TUAPOKCHJIOB U COJICH.

8. 3amaHnus Ha  COCTaBJICHUE
YpPaBHEHUN XUMHUYECKUX pPEAKLUN C
y4acTHEM TMPOCTHIX U  CIIOKHBIX
HEOPraHUYECKUX BEIECTB: OKCHUJIOB
METaJIJIOB, HEMETaJIJIOB u
aM(pOTEePHBIX AJIEMEHTOB;
HEOPraHMYECKUX KUCIIOT, OCHOBAHUMN
u aM(pOTEepPHBIX THAPOKCHUJIOB,
HEOPraHUYECKUX coJe,
XapaKkTepU3yIOIIUX WX CBOHCTBA U
CIOCOOBI TIOJTYyYEHHUS.

9. [TpakTHKO-OPHEHTUPOBAHHBIE
Teopernueckue 3amanus Ne 6 Ha
CBOIiCTBa u MoJTy4yeHue
HEOPraHUYECKHUX BEIECTB.

10. JIabopatopHas pabota Ne 2
«HccnenoBanue cpeabl PacTBOPOB
coJen»

11. Jlabopatopnas pabGora Ne 3

«CBoiicTBa METaJJIOB U
HEMETAJIJIOBY.

12 II3  Ne 6  Ilpaktuko-
OpUEHTUPOBAaHHBIE  33/JaHUd 1O
COCTaBJICHUI0 XUMHUYECKHX peakLui
c ydacTHEM HEOpPraHUYECKUX
BEUIECTB, HCIOJIB3YEMBIX JUISI HX

UACHTU(PUKAIIMY U TPOMBIIUIEHHBIX
CHOCOOOB MOJTyYEHHS.

13 Ne 7 Pemenue npakTHKO-
OPUEHTUPOBAHHBIX 3aJlaHUll O pOJIU
HEOPraHWYECKON XUMUHU

II3 Ne 9

1. 3amaHnus Ha  COCTaBJICHUE
YpPaBHEHUN XUMHUYECKUX PEAKLUN C
Y4aCTHEM OPraHUYECKHX BEIECTB HA
OCHOBAHUU UX COCTaBA U CTPOCHUS.
2. 3amanus Ha  COCTaBJICHHE
YPAaBHEHUN XMMHYECKUX pEaKIUii,
WJUTFOCTPUPYIOIIUX XUMHUYECKHE
CBOMCTBA C YYETOM MEXaHU3MOB
MPOTEKaHUs JaHHBIX peakuud u
ITEHETUYECKOM CBSI3M OPraHMYECKUX
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- TPOBOIUTH PacyeThl IO
XUMHYECKHM  (opMmynaMm U

YpaBHEHUSIM XUMHUYECKUX
peakuuii ¢ MCIOJIb30BaHUEM
buznueckux BEJIMYUH,

XapaKTEpU3YIOIINX BEIIECTBA
C KOJIMYECTBEHHOH CTOPOHBI:
Macchl, o0bemMa (HOpMallbHbIE
YCJIOBUS) Ta30B, KOJIMYECTBA

BELIECTBA; HCII0JIb30BaTh
CUCTEMHBbIE XUMHUYECKHE
3HAHUS JUTST PUHSTHS
pelieHnii B KOHKPETHBIX
KU3HEHHBIX CUTYaIUsX,

CBSA3aHHBIX C BEUICCTBAMHU U
UX IPUMECHEHHUEM;

[IJIAHUPOBAThb U BBIIOJHATH
XUMUYECKUM  DKCIEPUMEHT
(mpeBpallieHus: OpraHuYeCcKUX
BEILECTB IIPU HarpeBaHuH,
IOJIy4EHHUE JTUJICHA u
U3Y4YEHHE  €ro  CBOWCTB,
KA4eCTBEHHBIC pEAKLIMU Ha

aNbJETH/IbI, Kpaxmar,
YKCYCHYIO KUCJIIOTY;
neHatypauus OelKoB  Mpu
HarpeBaHuH, IIBETHBIC

peakuuu OEJKOB; MPOBOAUTH
peakiMu HMOHHOTO OOMEHa,
OTNpeNeNiTh Cpeday BOJIHBIX
pacTBOpoB,  KayeCTBEHHBIC
peakuuu Ha cynbdar-,
KapOOHaT- U XJIOPU]I-aHUOHBI,
Ha KaTHOH aMMOHHUS; pelaTh
IKCTIEPUMEHTAIBHBIE  33/1a4H
no TtemaMm "Mertamibsl" u
"HemeTtanist") B
COOTBETCTBUHM C TpaBHJIaAMH
TEXHUKH O€30MacHOCTH Mpu
oOpalleHnn C BELIeCTBaMHU U
1a00paTOPHBIM
o0opynoBaHuEeM;
NPEACTaBIATh  PE3yJIbTATHI
XUMHYECKOTO HKCIEPUMEHTA
B (opme 3amucu ypaBHEHHIA
COOTBETCTBYIOLINX PEeaKLIUi U
(dbopMyHpoOBaTh BBIBOJABI HA
OCHOBE 3THX PE3YJIbTaTOB;

- aHATM3UPOBATh
XUMHUYECKYI0 HMH(OpMAaLHIO,
MOJy9aeMyl0 W3  pa3HbIX
VUCTOYHUKOB (cpencts

BEIIIECTB Pa3HBIX KJIACCOB.

3. Pacuernnic 3aJa4n (o)
YpaBHEHUSM pEaKIUi C ydacTHeM
OpPTaHWYECKUX BEIICCTB.

4. JlaGopatopHas pabora Ned
«[lonmydyeHne STUICHA W U3y4CHUE
€ro CBOMCTBY.
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MaccoBOM MH(OpPMAIINH, CETh
WHuTepHeT u npyrue);
-co0JIr01aTh
HKOJIOTMYECKU
1eJIeCO00Pa3HOro TOBEICHUS
B ObITYy U  TpydOBOH
JNESTeNIbHOCTH B LEJsIX
COXpaHEHHUsI CBOETO 3/10POBbS
U OKpYXKalolllel MNpUpOoIHON
Cpelbl; YYUTHIBATh OMACHOCTb
BO3JICHCTBUS  HAa  JKHUBBIC
OpPTraHU3Mbl  OIPENEICHHBIX
BEIIECTB, IOHMMAsl CMBICI
MOKa3aTest MpeaeIbHON
JOIYCTUMON KOHIICHTPAIUY;
OK 1, OK 02, OK 07, I1K 4.3

IMpaBuJia

HNmers npeacraBieHus:

0 XUMHYECKON
COCTaBJIIOIIEN
€CTECTBEHHOHAY4YHOU
KapTUHBI MHUPA, POJIU XUMHUHU
B MO3HAaHUU SIBIICHUH
npUpPOabl, B (HOPMUPOBAHHUH
MBIIUIEHU U KYJbTYpbI
JIMYHOCTH, ee
(GyHKIIMOHAIBHOU
IPAaMOTHOCTH, HEOO0XOIUMOI
JUISL PEIIEHUs MPAKTUYECKUX

3a7a4 u HKOJIOTMUYECKHA
000CHOBAHHOTO OTHOIIIEHUS K
CBOEMY 3J10POBBIO u

MIPUPOAHON cperie
OK 01, OK 02, TIK 4.3

OObsicHATD  (PU3UUECKHI
CMBICIT CHUMBOJIUKH
NEePUOANYECKON TaOJIHUIIBI
XUMUYECKUX  BJIEMEHTOB
J1. n. MenneneeBa
(HOMEpoB JJIEMEHTA,
nepuoga,  TIPYIIbI) |
yCTaHOBKa MPUYHHHO-
CJIeICTBEHHOU CBSI3U
MEXIy CTpPOEHHEM aToma
u 3aKOHOMEPHOCTSIMU
W3MEHCHUS CBOWCTB
3JIEMEHTOB u
00pa3oBaHHBIX UMU
BEILIECTB B NEPHOJAX U
rpyInax.

OOBsICHSIET  XUMHUYECKHE
SIBJICHHS, TIPOUCXO/ISAIITNE
B mpupojae, ObITY U Ha
MIPOU3BOJICTBE.
Onpenensier

BO3MOYKHOCTH NPOTEKAHUS
XUMHYECKHUX
IIpEBpalCHUI B
Pa3INYHBIX yCIOBUSAX.

[TpakTHKO-OpUEHTUPOBAHHBIC

Teopernueckue 3amaHus N2 Ha
XapaKTEPHU3aALUIO XAMHYECKHX
’7eMeHTOB:  «Meramuueckue — /
HEMETAUINYECKHUE CBOIiCTBa,
AJIEKTPOOTPHUIIATEITLHOCTh u
CPOACTBO K 3JIEKTPOHY XUMHYECKHX
JJIEMEHTOB B COOTBETCTBHE C MX

JIEKTPOHHBIM CTPOCHHEM U
IIOJIOKEHUEM B IIEPUOJAMYECKOU
CUCTEME XHUMHUYECKUX DJIEMEHTOB

JI.. MenneneeBay.
[TpakTHKO-OpHEHTUPOBAHHbBIE
3aganusa Ne 10 1o COCTaBIIEHUIO
XUMHUYECKUX peakluil C ydacThueM

OpraHUYECKUX BEILECTB,
HCIIOJIb3YEMBIX JUTSE 1704
UIeHTU(DUKAITIN B OBITY Hu
MPOMBILIIIEHHOCTH

1. JlaGoparopHas pabota Ne 5 Ha
BBIOOD:

—  «OmnpeneneHre  3aBUCUMOCTH
CKOPOCTH PEaKIUH OT KOHIEHTPAIUN
pearupyromux BeIecTBY;

—  «Ompenenenue  3aBUCHUMOCTH
CKOpOCTH peaknuu oT
TEMIIepaTyphI».

2. [TpakTHKO-OpHEHTHPOBAHHBIE
teopetnueckue 3amanus Ne 11 Ha
aHanu3 (aKTOpOB, BIMAIOIUX HA
W3MEHEHHE CKOPOCTH XUMHUYECKOU

peaKkiuu.
3HaThb: 3HaThb OCHOBHBEIC | 1. 3amaHnss Ha  COCTaBJIEHHE
OCHOBOITOJIAraloIe MOHATHS | ITOJI0KSCHHUS TEOPUH | MOJIEKYJISIPHBIX U MOHHBIX PEaKITHil C
(XMMHUYECKHUI DIIEMEHT, aToM, | DJIEKTPOIUTUIECKON y4acTHEM OKCHJIOB, KHCIIOT,
BJIEKTPOHHAS 000JI0YKa | IUCCOIMAIINT W | OCHOBAHUM HW  COJiel, HWOHHBIX
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aToma, s-, p-, d-3JIEKTPOHHBIE
opOUTamM  aTroMOB,  WOH,
MOJIEKYJIa, BaJICHTHOCTb,
AJIEKTPOOTPHIIATEIILHOCTD,

CTEIICHb OKHCIICHHS,
XUMHYECKass CBs3b, MOJIb,
MOJISIpHAs Macca, MOJISIPHBIH
00beM, YIIEpOJIHBINA CKEJEeT,

byHKIIMOHATIBHAS rpyIma,
panukan, HU30MepHsl,
U30MEpBl, TOMOJIOTHUYECKHIA
psn, TOMOJIOTH,
YIJIEBOAOPOABI, KHCIOPOI- U
a30TcoeprKaIue
COCIMHEHUS, OWOJOTHYCCKH
AKTHUBHBIE BEIIIECTBA
(yrmeBoabl, KHUpBI, O€NKH),
MOHOMED, HOJIMED,
CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE
COCITUHEHUS,
KpUCTA/LINYECKas  pEIeTKa,
TUTIBI XUMHYECKHUX PEaKIui
(OKHCITHTENIBHO-
BOCCTAHOBUTEIIBHBIE, JK30-U
SH/IOTCPMHUUECKUE, PEaKIUU

WOHHOTO OOMEHa), pacTBOp,
JEKTPOJIUTHI,
HEIJIEKTPOJIUTHI,
ANEKTPOJIUTUYECKAS
JTUCCOLIMAIUS,  OKHUCIIUTENb,
BOCCTAHOBUTENb,  CKOPOCTb
XUMHUYECKOU peakuuu,
XUMHYECKOE  paBHOBECHE),
TEOpUU U 3aKOHBI (Teopus
XUMHUYECKOTO CTpOEHUS
opraHuveckux Bemects A.M.

bytneposa, Teopus
ANEKTPOJIUTUYECKOMN
JMCCOLMALINH,
nepuoanueckuii 3akon .M.
Mengeneesa, 3aKOH
COXpaHEHUs Macchl),
3aKOHOMEPHOCTH,

CHUMBOJIMYCCKUM SI3BIK XHUMHH,
dakTosornuecKrue CBEACHUS O
CBOMCTBAX, COCTaBe,
MOJlyYeHUH ©  0e30MacHOM
HCIIOIB30BAHUN BaKHEHIITHX
HEOPraHUYECKUX H
OpPraHMYeCKHX BEIIECTB B
OBITY u MPAKTUYECKOU

XapaKTEepUCTUKa B CBETE
3TOM  TEOpUH  CBOWCTB
OCHOBHBIX KJIACCOB
HEOPTraHUYECKHUX
COCIMHEHUN.

3HaTh OCHOBHBIC
MOJIOKEHUS TEOpUHU
XUMHUYECKOTO  CTPOCHHUS
OpPraHUYeCKHUX
COEIMHEHU I u
XapaKTEepUCTUKa B CBETE
9TOM  TEOpUH  CBOWCTB
OCHOBHBIX KJIACCOB
OpraHUYECKUX
COCIUHEHUN.

JlaBath Ha3BaHUE
M3YYEHHBIX BEILIECTB 10
TPUBHAIIBHON W
MEKTYHapOAHOMN
HOMEHKJIaType u

OTpaKEHHE COCTaBa ITHUX
COCJIMHEHUH C MOMOIIBIO
XUMHUYECKHX (OPMYIT

3HaTh, Kakue (aKTOpbI
BIUSIOT HAa  CKOPOCTH
XUMHUYCCKHUX PEaKIIHi
YmMmerb OOBSACHATE
BIIMSIHUE Ka)K70ro
dakrtopa;

3HaTh  KJIacCU(UKAIIUIO

pacTBOpPOB, YMETh peliaTh
3aJ]auM Ha PacTBOPHI
3HaTh ¢buzuKo-
XUMHYECKHE CBOIICTBa
pacTBOpOB, YMETh
TOTOBUTH  pacTBOp  C
3aJJaHHBIMA JJAHHBIMHU
3Hath KaueCTBEHHbBIC
peaKIuu Ha KATHOHBI H
AHUOHBI W yMeTh HX
BBITIOJTHSTh.

3HaTh KaueCTBEHHbBIC
pPCaKIUU Ha OPraHUICCKHE
COCIMHEHUSI U YMETh HX
BBITIOJTHSTh.
Cobmtonenue
9KOJIOTHYECKH
rPaMOTHOTO TOBEJCHUS B
OKpYKalolleu cpene.

paBUII

coJiei,
NU3MCHCHUS

peakuui
YCTaHOBJICHHC
KHUCIIOTHOCTH CPE/IBI.

2. JlabGopatopHas pabGora Ne 1
«Peaknuuu ruapommsza.

TUAPOIIH3a

II3 Ne 8
1. 3amaHnuss Ha  COCTaBJICHHE
Ha3BaHUU OpPraHUu4eCKUX

COCJIMHEHUN MO TPUBHAIBHON WIH
MEXIYHAPOAHOU CHUCTEMAaTUYECKOU
HOMEHKJIaType.

2. 3ajaHusg Ha COCTaBJICHHUE ITOJHBIX

U COKPalICHHBIX  CTPYKTYPHBIX
GbopMyll  OPraHMYECKUX  BEIIECTB
OT/EIbHBIX KJIACCOB.

3. 3amaum  Ha  ompeneneHue
npocTere bopmyiibl

OpFaHI/I‘-IeCKOf/’I MOJICKYJIbI, HCXOJ U3
AIIEMEHTHOTO cocTaBsa (B %).

3ajmaun  HA pacyeThl  TEIUIOBBIX
3 (PEKTOB XUMHUYECKUX PEAKIUA H
olpeneNieHne TUMa peakuuu (1o Te
wioBoMy  3ddexty:  9K30- U
SH/IO0TEPMUYECKUE).
[IpakTHKO-OpHEHTUPOBAHHbIE
3amanuss  Ne 11 Ha npumeHeHue
MPUHIIAIA Jle - [IIaTenne
HaXOXKJICHUS HaTpaBJICHUS
CMEILEHHUs] PABHOBECHS] XUMHUYECKON
peakuuu M aHanu3  (PaKTOpOB,
BIIMSIFOILIX Ha CMelleHHe
XUMHYECKOTO PaBHOBECHSI.
JlabopatopHass  pabota Ne 6
«M3ydeHue BIUSHUS — Pa3ITUYHBIX
¢bakTopoB Ha CMEILEHNE
XUMHYECKOTO PABHOBECHS.

3anaun Ha IIPUTOTOBJICHUE
pacTBOpOB.

2. [TpakTHKO-OpHEHTHPOBAHHBIE
pacyeTHbIe 3aJaHUS Ne 12 mHa
JUCTIEPCHBIE CHCTEMBI,
UCTIONIb3yeMble B OBITOBOM W
MPOM3BOJICTBEHHON  JEATENbHOCTH
YenoBeKa

JlaGopatopnast pabora Ne 7, 8 (Ha
BBIOOD):

— IIpuroToBieHne pacTBOPOB;

— Uccnenosanue JUCTIEPCHBIX
cHCTEM

I13 Ne 13 KauecTBeHHbBIE pEaKIIHH,
XapakTepHble sl OOHapyKeHus

27




NeSITEIbHOCTH YEJIOBEKA
OK 01, OK 02, OK 04, OK 07

HEOPraHNYECKUX BEIIECTB
JlaGopatopnass  pabora Ne 8

OOHapyxeHue HEOPraHMYECKHX
BEIIIECTB c UCTIOJIb30BaHUEM
Ka4eCTBEHHBIX AHATTUTHYECKUX
peakuui
1. Jlaboparopnas pabora Ne 9 (Ha
BBIOOD):

— KayectBeHHble  peakuuu Ha
OT/ICJIbHBIE KJIACChl OPraHUYeCKHUX
BEILIECTB;

- KauecTBeHHbIM aHaINn3
OpPraHMYeCKUX  COCAMHEHUH  TI0
(YHKIIMOHATLHBIM TPYIITIaM.

2. Ilpaktuyeckue 3amanus Ne 14 Ha
COCTaBJICHUE KaueCTBEHHBIX
peakuuit OoOHapyKEeHUS
OPraHUYECKUX COCIUHECHUM.

113 No 15 DKoJioruueckas
0€301acHOCTb MOCJIEICTBUI
ObITOBOM W IPOU3BOJICTBEHHOMU
JIeATEIbHOCTH YEJIOBEKA

Keiic (c y4eToM Oynyieit
PO eCCUOHAIBHON NEATEITHHOCTH )
Bo3MoxHbBIE TEMBI KEHCOB:

1. [lorennenne  knumara U
BBICBOOOJK/IEHHE Ta30BBIX THUIPATOB
CO JIHA OKEaHa.

2. bynymue matepuanbl s aBua-,
MAaIIMHO- U TPUOOPOCTPOECHHUS.

3. HoBsrie MaTepHuabl IUIA
COJTHEYHBIX OaTapei.
KonTponupoBaTh KauecTBO CHIpPbS,
MOJIy4aeMBbIX MPOJTYKTOB
KontponupoBaTe  pacxon  ChIpbA
MPOJYKLIUH, pEareHToB,
KaTaJlu3aTopOB, TOTUTUBHO-
SHEPreTUYECKUX PECYPCOB
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JlonosiHeHusi H H3MEHEeHHUs
K pabouel nporpamMmme AHCUHIIIHHBI
OVY.07 Xumus
Ha 2026 — 2027 y4eOublii roa

C yuérom obHOB/IeHUs yueOHO-METOANYECKON JIUTEPATypbl H KOPPEKTHPOBOK
yueOHOro mnaHa, B pabouyi0 NporpaMmy BHOCATCS CleQyIOLUe AONOJHEeHHs

(M3MeHeHus ):

Buna
Nq JIONOJIHEHU I/
W3MEHCHHUH

Cozepxkanne 1000IHEHUI/M3MEHEHUH, BHOCHMBIX B paboyyIO MporpamMmy

| | AkTyanusauus
TPYJ0EMKOCTH
JUCLUIINHBI

1) B n.2.1 B TpyaoemkocTH | cemecTpa yBeinH4uTb HA | 4ac neKuuu, B
TPYAOEMKOCTH 2 ceMecTpa COKpaTHTb Ha 1 wuac sekuuun. OOuas
TPYAOEMKOCTb AMCLHMIIMHBL B | CeMecTpe yBEJHYHTh 10 33 4acoB, BO 2
CEMECTpe — COKPaTUTh 10 47 4acos.

2) B remaTuueckom niane (m.2.2) yBeJIHUYUTh NMPOAOIKHTEILHOCTD JCKLIHH
Ne 10 no 2 yacoB, COKpaTHTh NPOAOIKHTENBHOCTD JieKiuu Ne 20 10 2 yacos.

2

AKTyanu3auus
crucka
HCMOIb3YEeMbIX
MCTOYHHMKOB

1) B n.3.2.1 3aMeHHTb HCTOYHHKH:

1. 'aGpuensan, O. C. Xumus : 10-i xnacc : 6a308blii ypoBeHb : yuebuuk / O.
C. TI'abpuensn, U. I'. Ocrpoymos, C. A. CnagkoB. — 7-e¢ u3a., crep. —
Mocksa : [lpocseienune, 2025. — 128 c¢. — ISBN 978-5-09-120190-1. —
Texer : snextpoHHblii // Jlaub @ 3nekTpoHHO-OMOIMOTEUHAs cucTeMa. —
URL: https://e.lanbook.com/book/473033 (nata obpamenus: 18.04.2025).

2. 'aGpuensn, O. C. Xumusi: 11-i knace: 6a308blit ypoBeHb @ yueOuuk / O. C.
["abpuensn, M. I'. Octpoymos, C. A. CnaakoB. — 6-e 3., crep. — Mockea :
[Ipocsewmenne, 2024. — 127 ¢. — ISBN 97815710901112177-3. — Texker :
INeKTpoHHbli // Jlaub : snekrpoHHo-OuOnnoTeuHas cucrema. — URL:
https://e.lanbook.com/book/408668 (nara obpaienns: 18.04.2025).

HA HOBbIE H3AHUN:

1. I'abpuenan, O. C. Xumus : 10-i kirace : 6a30Bblif ypoBeHsb : yueOuuk / O.
C. TI'abpuensn, U. I'. Ocrpoymos, C. A. Cuagkos. — 7-e u3a., crep. —
Mocksa : [Ipocsewenue, 2025. 128 ¢. — Teker : anexTponHblii / Jlaup :
IeKTPOHHO-OMOIHOTEYHAs cucrema. — URL:
https://e.lanbook.com/book/473033 (nara obpauenus : 10.03.2026)

2. IN'aGpuensn, O. C. Xumus : 11-i knacc : 6a3oBbiii yposesb : yuyeOHuk / O.
C. I'a6puensan, M. I'. Octpoymos, C. A. Cnaakos. — 7-e u3a., crep. — Mocksa
[IpocBewenne, 2025. — 127 c. — Tekcr: anexrponssbiit / Jlanb
INEKTPOHHO-OMOIHOTEYHAS cucTema. - URL:

https://e.lanbook.com/book/497801 (nara obpawenus : 10.03.2026)

[Ipenonasarenn

JlononHeHUus U N3MEHEHHSs BHEC!
14 T.A. PpxxankoBa

Jlononnenus (M3MeHEHHUs ) B pabouyio nporpaMMmy pacCMOTPEHbl H 0400peHbl
Ha 3acenanuun LIK OOHCI;, [TH (Tlporokon Ne 8 or 25.03.2026 r.)

[Mpeacenarens LIK

= AN OneikuHa

COI'JIACOBAHO:
3aBeyOUIMil OTACIEHHEM _ 4
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e

¢4 O.A. KpsuioB
03 2026r. "/
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