I

Digitally signed by
HocbiPesa TanuHa
AnekcoHAPOBHO

DN: C=RU,
Ou=AupekToP, O=TENOY
MO "CtK", CN=HocbipeBa
Tonuxo AreKCOHAPOBHO,
E=mo_spkolledzh@mosre
g.ru

Reason: 4 ytBepxaok
NOHHBIY AOKYMEHT
Location: Ceprues flocaa
Date: 2024-10-15 12:07:32

Ipuaoxenue 4-10
MununcrepcTBO 00pazoBaHuss MOCKOBCKOW 00J1acTh
['ocynapctBenHOE 010/15KeTHOE MTPOdhecCHnOHATBHOE
oOpazoBaTenbHOE yupexkaeHne MockoBcKoil o0aacTu
«Ceprueso-Ilocanckuii Komiem»

YTBepxKaeHa IPUKA30M TUPEKTOPa
I'BIIOY MO «Ceprueo-Ilocanckuii KoJUIEIK»
Ne 136-oc ot 14.06. 2024 rona

PABOYAS IIPOTPAMMA
00/1y.10 XUMHUS

r. Ceprues [locan

2024



PACCMOTPEHO COI'JTACOBAHO

Ha 3acenanuu LK 3am.qupexropa no Y MP
0011e00pa3oBaTeNbHbBIX, U «16» mas 2024 r.
€CTECTBEHHOHAYYHBIX

JHMCIUILIHH

[TpoTtokomn Ne 6

«14y» mas 2024 r.

[Iporpamma yuebnoit aucrurmuiuael OOJly.10 Xumus paspabotaHa B COOTBETCTBHH C
TpeboBanusiMu denepasbHOr0 TOCYAapCTBEHHOIO 00Pa30BAaTEIBLHOTO CTaHAApTa CPEIHEro
oOmiero oOpazoBanus (yTBep:KIeH MpukazoM MuHucTepcTBa oOpa3oBanus U Hayku Poccuiickoit
Oenepariun ot 17.05.2012 1. Ne 413, B pneiictByromed penakuuu), DegepanrbHOro
rOCy/IapCTBEHHOTO0 00pa30BaTENbHOIO CTaHAapTa CpelHero MmpodeccHoHaTbHOTO 00pa30BaHUs
no criermanbHocTH 36.02.01 Berepunapus (yrBepxaeH [Ipukazom MuHKcTepcTBa MPOCBEIICHUS
P® ot 23 nos6ps 2020 r. N 657), pekoMeHIAUsIMU IO OPraHU3alUU TOJYYEHUS CPEIHErO
obOmiero oOpa3oBaHMs B TMpeAeNiax OCBOSHHS 00pa30BaTENIbHBIX MPOTPaMM  CPEIHETro
npodeccuoHanpHOr0 00pa3oBaHUs Ha 0a3e OCHOBHOrO oOOIIero o00pa3oBaHUS C YYETOM
TpeOoBaHuil (enepanbHBIX TOCYAapCTBEHHBIX OOpPA30BATENbHBIX CTAHIAPTOB M TOTy4aeMOu
CHEIHMAIbHOCTH CPETHET0 MpodeccnoHalbHOro 00pa3oBaHusi, MPUMEPHOM IporpaMMoit yueOHoI
TUCIUTUIMHBL  «XUMUS»  UISI  MPOPECCHOHANBHBIX  00pa30BaTEIbHBIX  OpPTraHU3AINMA,
pexomengoBannoit ®I'BOY JII1O UPTIO (ITpotokon Ne 14 ot «30» Hos0pst 2022 T.)

Opranuzanusa-pa3paboTuukK:
['ocynapcTBeHHOE OFOKETHOE TTPO(hEeCCHOHATTEHOE 00pa3oBaTeIbHOe YUpexkaeHne MOCKOBCKOM
obnactu «CeprueBo-Ilocaackuit KOImemK»

ABTOp-pa3pabOTYHK:
Kopueituyk Onbra Muxaitnosna -npenogasarens [ BIIOY MO «Ceprueso-Ilocanckuii kosiemx»




COJEP)KAHME

1. OGmras xapakTeprucTruKa pabodeli mporpaMmbl 00IIe00pa30BaTEIIBHON

JIACITUTIITITHBT CXTIMEISIY +.vvevveessteeassesssseeessseesssessssessnseessssessssessssessssessnseessssessssesssenns
2. CTpyKTypa u coJepkaHue 0011eo0pa3oBaTeIbHON JUCITUTUITMHBL « XUMUSD) ..... 17
3. YcaoBus peanuzaiuu nmporpaMMbl o011eo0pa3oBaTebHON JUCIUIUIAHSI ........ 32
4. KoHTpOJIb U OIIEHKA PE3YIbTAaTOB OCBOEHUS 00111€00pa3oBaTebHON

D107 00 805 0 010705 0 G



1. O0masi xapakTepucTUKa padouyeil mporpaMMbl 00111€00pa30BaTEIbHOIM
AUCUMILTHHBI « XUMUD)

1.1. MecTto aucUMIUIMHBI B CTPYKTYpe OCHOBHOH NpodecCHOHAIBHONH 00pa3oBaTebHOM
NPOrpaMmblI

OO6meoOpa3oBaTenbHas  AUCHUILUIMHA «XUMHUS»  ABIAETCS  00S3aTeIbHOW  YacThiO
00111600pa30BaTEILHOTO MHUKJIa 00pa3oBaTeIbHOM mporpaMMbl B cootBeTcTBUU ¢ @I'OC CIIO no
crenpainbHocTy 36.02.01 Berepunapusi.

TpyoeMKOCTh AUCHUIUIMHBI « XUMHSD Ha YIIyOJIeHHOM ypoBHE cocTaBiseT 162 yaca, u3
koTopeix 102 vaca — 6a30BbIif MoTyJIb (7 paznenos) u 42 yaca — MpUKJIAIHON MOAYIb (2 paziena),
BKJIIOYAIOIIUI  MPAaKTUKO-OPHUEHTUPOBAHHOE  COJACpXKAaHME, YyCHIHUBAIomiee MNpo(UIbHYIO
cocTaBisiiolly0 1o crneuunaibHoctd 36.02.01 Berepunapus, koHcynbrauuu -10 yacos,
POMEXYTOUHAs arTecTalus B popMe IK3aMeHa -8 4acoB

[Tpuxnannoit Momynb BKIOYaeT JBa pasnena. Paszmen 8 «Xumuss B ObITY U
MIPOU3BOJCTBEHHON JESATENIbHOCTH 4YEJIOBEKa» peanusyercs s creuuanbHoctu 36.02.01
Berepunapus Ha Marepualne KeWCOB, CBA3aHHBIX C SKOJOTHYECKOW O€30MacHOCTHIO U OLEHKOM
NoCNeACTBUM OBITOBOM M MPOM3BOACTBEHHON JAEATENBbHOCTH, IO OTpacisM Oyayuiei
poeCCHOHATILHOMN eATETFHOCTH 00YYarOIIXCsl.

Pasmen 9 «MccrmemoBaHwe W XMMHYECKHH aHAIM3 OOBEKTOB OMochepbl M OOBEKTOB
BETEPUHAPHO-CAHUTAPHOr'0 3HaUEHUs, IpenapaToB (papMaKoIOruu, NPOAYKLIHHU KUBOTHOBOJICTBA
U IYEJIOBOJICTBa» OPUEHTUPOBAH HAa HM3yuyeHUE OOBEKTOB Ouocdepbl, a Takke OOBEKTOB U
MPOIYKIIMH, CBA3aHHBIX € Oyay1el mpodecCHoHaNbHON ASSITENbHOCTU CTYICHTOB.

[Tepuon oOyueHus u pacupezeneHue no cemectpam 68/76 4acoB, yueTOM JOTHUKU
dbopMUpOBaHUS MIPEIMETHBIX PE3YIbTATOB, OOUINX U MPOGECCHOHATBHBIX KOMIIETEHIIUH,
MEXIMPEAMETHBIX CBA3EH C IPYTrMMH TUCIUILUIMHAME 00I11€00pa30BaTEIbHOTO U
o01enpogeCcCuOHAIBHOTO IIUKJIOB YU4E€OHOTO TJIaHa.

1.2. leau u mi1anupyemble pe3yJibTAThl 0CBOCHHUS AHCHUTIIHHBI
1.2.1. lleau v 3a1a4u AUCUUTJIMHBI

DopMUPOBAHHE Y CTYJICHTOB XMMUYECKOW COCTABJISAIONIEN €CTECTBEHHO-HAYYHON KapTUHBI
MHpa KaK OCHOBBI MPUHATHS PEHICHUH B JKU3HEHHBIX M IMPOU3BOJICTBEHHBIX CHUTYaLHUsIX,
OTBETCTBEHHOTI'O TIOBEJIEHUS B IPUPOIHOM cperie.

3agaum IMCHUILIMHBI:

1) chopmupoBaTh MOHUMaHHE 3aKOHOMEPHOCTEH MPOTEKAaHUS XUMUYECKUX MPOIIECCOB H
ABICHUM B OKpYyXarolled cpene, LEJOCTHOW Hay4yHOW KapTUHBl MHUpa, B3aWMOCBSI3U U
B3alIMO3aBHCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHsI TMPOBOJUTH PACUYEThl MO XUMHUYECKUM (opMyliaM U ypaBHEHUSIM
XUMUYECKUX PpEeaKIui, IJITAaHUPOBAaTh M HWHTEPHIPETHPOBATH PE3YJIbTAThl XUMHUUYECKHUX
HKCIIEPUMEHTOB,

3) copMupoBaTH HABBIKH MMPOBEICHUS XUMUYECKUX IKCIIEPIMEHTATBHBIX HCCIIETOBAHUH C
coOio/ieHeM TpaBuwil  Oe3omacHOro  oOpalleHMs C  BeUIecTBaMHM U JIAOOPAaTOPHBIM
00opyaOBaHUEM;

4) pa3BUTh YMEHHsI aHATTM3UPOBATh, OLICHUBATh, IPOBEPSITH HA JOCTOBEPHOCTH M 0000IIATH
MH(pOPMaLII0 XUMHUYECKOT0 XapaKTepa U3 pa3IndHbIX HCTOYHUKOB;

5) chopmupoBaTh yMEHHUS TPOTHO3UPOBATH TIIOCIEJICTBUS CBOEH JEATEIBbHOCTH H
XUMUYECKHUX MTPUPOIHBIX, OBITOBBIX U MMPOU3BOICTBEHHBIX MPOIIECCOB,;



6) chopMHUpPOBaTh MOHUMAHNUE 3HAYUMOCTH JTOCTHIKEHUH XUMUYECKON HAYKH U TEXHOJIOTUI
JUTSL Pa3BUTHS COIIMATILHOM U TTPOU3BOJICTBEHHOU cdep.
1.2.2. Ilnanupyemble pe3yJabTAThl OCBOeHHSI 0011e00pa30BATENIbHOM IUCHUILIUHBI B
cootBeTcTBUU ¢ ®I'OC CIIO 1 Ha ocHoBe ®T'OC COO



Koa n
HauMEeHOBaHHe
bopmupyembIx
KOMIIeTeHII Ui

IInanupyemMble pe3yJbTaTbl 0CBOCHHS JMCIUIIIHHbI

Oo6mmue!

JMCcHunIMHAPHbIE?

OK 01. Beibupath
CHOCOOBI PeLICHHUs
3a7a4
npodeccruoHanbHON
JeATEIIEHOCTH
NPUMEHUTEIBHO K
Pa3IUYHBIM
KOHTEKCTaM

B yacTu TPpy10BOTr0 BOCHUTAHUS:

- TOTOBHOCTH K TPYIy, OCO3HAHHE I[EHHOCTH MacTepCTBa,
TPYZIOJIO0HE;

- TOTOBHOCTh K aKTHBHOH JIEATEIILHOCTH TEXHOJIOTMYECKOU U
COLIMAJILHOM HAIPaBICHHOCTH, CIIOCOOHOCTh WHUIIMHUPOBATD,

IUIAHUPOBaTb M CAMOCTOSATENBHO  BBINOJNHATH  TaKylo
JeSITebHOCTD;
- HMHTEpeC K pa3IuyHbIM cdepaM TIpodecCHOHATHLHON
JESITENIbHOCTH,
OBanagenue YHHMBEPCAJIbHBIMH y4eOHBIMU

NMO3HABATEJIbHbIMH AeHCTBUAMM:

a) 0a30Bble JJOrHYecKHe AeHCTBUS .

- CaMOCTOSITENIbHO (OPMYJIHPOBAaTh U  aKTyaJlHU3UPOBATH
npobieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATh CYIIECTBEHHBIN IPU3HAK NI OCHOBAHMS JUIS
CpaBHEHHsI, KJIJaCCU(PUKALUU U 0000I1IeHN S

- ONpeneNisaTh LeNU JeATeNIbHOCTH, 3a/1aBaTh IapaMeTphbl U
KPUTEPUU UX TOCTUKEHUS;

- BBIABJIATH  3aKOHOMEPHOCTH M TNPOTHUBOpEYUs B
paccMaTpUBaEMBbIX SIBJICHUSX;

- BHOCHUTH
COOTBETCTBUE

MOCIEACTBUI ACATCIIBHOCTH

KOPPEKTHBBI B
pE3yJIbTaTOB

ACATCIIBHOCTh, OILICHUBATH

OCIIAM, OIICHUBATL  PUCKU

- BJIAJETh CUCTEMOM XMMHUYECKMX 3HAHWM, KOTOpas BKJIIOYACT:
OCHOBOIIOJIATAIONINE TOHATHUS (XUMUYECKUNA JJIEMEHT, aToM,
3JIEKTPOHHAst 000JI0UKa aToma, s-, P-, 0-3JIeKTpOHHBIC OpOUTAIN
aTOMOB, HOH,

MOJICKYJIA, BaJICHTHOCTbD,

3JIEKTPOOTPHULIATEIBHOCTh, CTENEHb OKUCIECHHS, XUMHUYECKas
CBSI3b, MOJIb, MOJISIPHAsl Macca, MOJISIPHBIA 00beM, yriIepoHbII
CKeJeT, QyHKIMOHAIbHAs IPYIIIa, PaJuKall, U30MEepUsi, U30MEPHI,
TOMOJIOTUYECKUHN PsIZl, TOMOJIOTH, YTJI€BOJOPO/IbI, KUCIOPOA- U
a30TcoeprKallue OMOJIOTUYECKA  aKTHBHBIE
BemiecTBa (YriaeBOJbl, JKHUPBI, OEJIKH), MOHOMEp, IIOJIHUMED,
BBICOKOMOJIEKYJISIPHbIE

XHUMHUYCCKUX

COCOUHCHMS,

CTPYKTYpHOE  3BEHO, COEIMHEHMUS,
KpHUCTaJlIn4yecKas
(OKHCIIUTENBHO-BOCCTAHOBUTEINBHBIE, 9K30- U 3HIOTEPMUYECKHE,
peakuMu  HMOHHOrO  oOMEHa),  pacTBOp,

HEJJICKTPOJIUTDBI, SJICKTPOJIUTUUCCKAA AUCCOLMallns, OKUCIIUTCIIb,

CIICTKA THIIBI eaKIHi
9

QJICKTPOJIUTHI,

BOCCTAHOBUTEIb, CKOPOCTh XMMHUYECKOW PEAKIHNH, XUMUYECKOE
pPaBHOBECHE), TEOPUH U 3aKOHBI (TEOPUS XUMHUYECKOTO CTPOCHUS
AM.
ANEKTPOJIUTUYECKON qUCCONUALNK, TTepuoauyeckuil 3akon J[.1.
MenneneeBa, 3aKOH COXPAaHEHHUS MAaCChl), 3aKOHOMEPHOCTH,

OpraHMYeCKUX  BEILIECTB Bbytneposa, Teopus

CHUMBOJIMYECKUM SI3BIK XHUMUU, (baKTOJ'IOTI/I‘-ICCKI/IC CBCIACHHUA O
CBOﬁCTBaX, COCTaBC, IMOJYUYCHUU U 0€30IMaCHOM HCIIOJIb30BaHUH
BaKHEHUIIIUX HCOPTaHUYCCKUX U OPTaHNYCCKUX BCIICCTB B 6HTy u




- pa3BUBaTh KPEATHBHOE MBIIIUICHHE TIPH PEIICHUN )KU3HEHHBIX
npo0emM

0) 0a30BbIe HCcIeI0BaTeILCKUE elCTBUA:

- BIAACTh HAaBBIKAMH  Y4€OHO-HCCICIOBATEIbCKOW U
MPOEKTHOM JIeATETbHOCTH, HABBIKAMHU Pa3peIIeHUs MpooIiem;

- BBISBIIATE NPUYUHHO-CIICACTBEHHBIE CBSI3U u
aKTyaJU3UpOBaTh 3aJady, BBIIBUTATh THIIOTE3y €€ PEeIICHUs,
HAaXOAWTh  apryMEeHThl  JUIsl  JOKa3aTelbCTBa  CBOMX
YTBEPKACHUM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUH PEILICHUS;

- aHANM3MPOBATh IOJNyYEHHBIE B XOJE pEIICHUS 3aJauu
pe3yNbTaThl, KPUTUYECKU OIEHUBATh HUX JOCTOBEPHOCTb,
MIPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBHSIX;

- yMeTh TMEPEeHOCUTh 3HAaHUS B TIO3HABATEIBHYIO U
MPaKTUYECKYIO0 00JIaCTH KU3HEACATEIHbHOCTH;

- yMETh HMHTETPUPOBATh 3HAHUA W3 PA3HBIX MPEAMETHBIX
o0JacTei;

- BBIBUTaTh HOBBIE WJEH, MpenjgaraTb OpHUTHHAIbHbBIE
MOAXO/bI U PEIICHHUS;

- CIIOCOOHOCTH UX HCIIOIL30BaHHUA B ITI03HABATEIBLHON 1
COIIMAIbHOW MPAKTUKE

MPAKTUYECKOM JIeSITEIbHOCTH YEJIOBEKA;

- YMETh BBIABJIATH XapAKTEPHbIC MNPU3HAKA M B3aUMOCBA3b
W3YyYEHHBIX MOHATHUM, MPUMEHSITh COOTBETCTBYIOIIUE MOHSTHUSA
IPU ONUCAHUM CTPOCHUSI M CBOWCTB HEOPraHUYECKHX U
OpPraHMYECKHX BEIIECTB M WX MNPEBPALICHUNA; BbIABIAThH
B3aMMOCBSI3b  XMMHUYECKHX 3HAHUM C  IOHATHUIMH U
MPEJCTABICHUSAMHU JIPYTUX €CTECTBEHHOHAYYHBIX PEIMETOB;

- YMETh MCHOJIb30BaTh HAUMEHOBAHUS XUMHUUYECKHX COCIMHEHUM
MEXIYHAPOAHOTO COK03a TEOPETUUECKOM U MPUKIATHON XUMUU U
TPUBHAJIbHBIE  HA3BaHWSA BAXKHEWINIMX  BEIIECTB  (ITHJICH,
alleTuIIeH, ruLepuH, GpeHon, hopMaabaeru, yKCyCHas KUCIO0Ta,
[JIMLWH, YTapHbId ra3, YIJEKUCIbI Tra3, aMMHaK, TrallleHas
W3BECTh, HETallleHas W3BECTh, MHUTHhEBAs COJA W JPYTHX),
COCTaBIIATH  (POPMYJIBI HEOPTAaHUYECKUX U  OPraHUYCeCKHX
BEILIECTB, YPaBHEHUS XHUMHYECKUX pEaKIUH, OOBICHATH UX
CMBICTT; TIOATBEPKJIATh XapaKTEPHbIE XHUMUYECKUE CBOWCTBA
BEILIECTB COOTBETCTBYIOLIUMHU JKCIEPUMEHTAMU U 3alMUCAMHU
YPaBHEHUN XUMUYECKUX PEAKIUM;

- yMETh  YCTaHaBIMBaTh IPUHAJIECKHOCTb  U3YUYEHHBIX
HEOPraHWYECKUX U OPraHUYECKUX BEUIECTB K OIPEHECICHHBIM
KJIaccaM M TpymiiaM COEIUHEHHH, XapaKTEPU30BaTh UX COCTaB U
BOKHEHIIME CBOWCTBA; ONPEAEIATHh BUAbI XUMHUYECKUX CBS3€U
(koBasieHTHAsi, WOHHAs, MeETaJUTMYecKasi, BOJOPOJIHAs), THIIBI
KPUCTAJUTMYECKUX  PEIIETOK  BEIIECTB;  KIACCU(PHUIIUPOBATH
XUMHUUYECKHE PEAKIUN;

- chopMHUpOBaTh TPEACTABICHUSA: O MaTEPUATHHOM EIUHCTBE
MHPA, 3aKOHOMEPHOCTSAX U MO3HABAEMOCTH SIBJIEHUM IPUPOABL; O
MECTE€ U 3HAYEHUU XUMHUU B CUCTEME E€CTECTBEHHBIX HAyK U €€
poJin B OOECTICYCHHH yCTOWYMBOTO PAa3BUTHS UYETIOBEYECTBA: B




peLIeHUH TPOOIIEM IKOIOTUYECKOM, SHEPreTUYECKON U MUIIEBOM
0€30IaCHOCTH, B PpA3BUTUM MEIULMHBI, CO3JaHMM HOBBIX
MaTepHaloB, HOBBIX HCTOYHMKOB JHEPIUH, B OOeCle4eHUU
pPalMOHATBHOTO  IPUPOAONOIB30BaHUSA, B  (HOPMUPOBAHUU
MHUpPOBO33pPEHUSI M OOIIEH KyJabTypbl UeEJIOBEKa, a TakkKe
HKOJIOTUYECKH 0OOCHOBAaHHOTO OTHOILIEHHSI K CBOEMY 3/I0POBBIO U
MPUPOAHON CpelE;

- BJIQJIeTh CUCTEMOM XMMHUYECKUX 3HAHUH, KOTOpas BKIIIOYAET:
OCHOBOIIOJIATAIOLINE TOHATHS  (JIOTOJIHUTENBHO K CHCTEME
HNOHATUI  0a30BOr0  YpPOBHS) - U30TOIBI, OCHOBHOE U
BO30YKJIEHHOE COCTOSHME aToMa, T'HOpHIU3alis aTOMHBIX
opOutaneit, xumudeckas cBsa3p ("0 " wm "", KpaTHBIE CBS3M),
MOJIIpHasi KOHLIEHTpalMs, CTPyKTypHas ¢opMyia, H30Mepus
(cTpykTypHasi, reoMerpuueckas (ILIMC-TpaHC-U30MEPHs), THIIbI
XUMHUYECKHX peakiuii (roMO- M TeTepOoreHHBbIC, 0OpaTUMbIE U
HeoOpaTUMBbIE), PACTBOPHI (MCTUHHBIE, AUCIIEPCHBIE CHCTEMBI),
KPUCTAJJIOTUAPATBL,  CTENEHb  JUCCOLMALIMH,  DJIEKTPOJIN3,
KPEKUHT, PU(OPMUHT); TEOPUHM U 3aKOHBI, 3aKOHOMEpPHOCTH,
MHUPOBO33PEHUYECKUE 3HAHMS, JIEKAIIWE B OCHOBE IOHHUMAaHUSA
OPUYMHHOCTH M CHCTEMHOCTM  XMUMMYECKUX  SIBJICHHUH,
COBPEMEHHBIE TMPEACTABIEHUS O CTPOCHUM BEIeCTBA Ha
aTOMHOM, MOJIEKYJISIPHOM U HaJIMOJIEKYJSIPHOM  YpPOBHSX;
NpEJICTaBICHUsT O  MEXaHW3MaX  XHUMUYECKUX  PEaKIHi,
TEPMOJMHAMHYECKUX M KHHETHYECKHX 3aKOHOMEpPHOCTAX UX
IIPOTEKaHUs, 0 XMMHUUECKOM PAaBHOBECHH, TUCIIEPCHBIX CUCTEMAX,
(baKTOJIOTHUECKUE CBEJICHUS O CBOMCTBAX, COCTaBE, MOJYUYCHUN U
0e30macHOM HCIIOJIb30BAaHUM BAKHEHIIMX HEOPraHWYECKHX U
OpPraHWYECKHUX BEIECTB B OBITY UM MPAKTUYECKOH IeATENIbHOCTH
YyelloBeKa;  OOIIMX  HAyuyHbIX MPUHIHUIAX  XUMHYECKOIo




MPOM3BOJICTBA (HAa MpHUMEpEe MPOU3BOACTBA CEPHON KHUCIOTHI,
aMMHUaKa, METaHoJIa, epepadoTKu HeTH);

- yMeThb MPOBOJUTH pacueThl MO XUMUYECKUM (GopMylaM H
YpaBHEHHUSIM  XUMHUYECKUX pEaKIUi C  HCIOJIb30BaHHEM
¢usnueckux BeMMYMH (Macchl, OOBeMa Ta30B, KOJMYECTBA
BEIIECTBA), XapaKTEPHU3YIOLIMX BELIECTBA C KOJIUYECTBEHHOMH
CTOPOHBI: pacueThl MO HAXOXKICHUIO XUMHUYECKOW (HOPMYIIbI
BEIIECTBA; pacyeThl Macchl (00beMa, KOIMYecTBa BEIIECTBA)
MPOJYKTa peakldd, €Clid OJHO M3 UCXOJHBIX BEIIECTB JaHO B
BU/JIE PACTBOpA C OMPEeIIEHHON MacCOBOM 0 pacCTBOPEHHOTO
BEIIECTBA WU JaHO B H30BITKE (MMEET MPHUMECH); PacueThl
MaccoBOM WM OOBEMHOM J10JIM BBIXOJAA MPOIYKTa PEaKIIUU;
pacueTsl TerioBoro 3ddekra peakuuid, 00bEMHBIX OTHOIICHHMA
ra3os;

- YMETh BBISBJIATH XapaKTEpPHbIC NPH3HAKA W B3aHMMOCBS3b
W3YYCHHBIX TOHSATUH, MPUMEHSATH COOTBETCTBYIOIIWE TOHSTHS
MpU ONUCAHUU CTPOCHUS U CBOWCTB HEOPraHMYECKHX U
OpraHMYeCKUX BEIIECTB M WX MPEBpPALICHHUH; BBISBIATH
B3aMMOCBSI3b ~ XMMHUYECKUX 3HAHMA C  TOHATUSAMH U
NpEeJCTaBICHUAMHU JAPYTHX NPEAMETOB JUIs 0ojee 0CO3HAHHOIO
MOHUMaHHS U OOBSICHEHHS CYITHOCTH MaTepHAIbHOTO €JIWHCTBA
MHUpa; HUCIOJB30BATh CHCTEMHBIE XHMHUYECKHE 3HAHUS IS
OOBSICHEHUS! ¥  TIPOTHO3MPOBAHUS  SIBICHUH, HMEIOMINX
€CTECTBEHHOHAYYHYIO TIPHPOTY;

- YMETh UCTOJIb30BaTh HANMEHOBAHMS XUMHUECKUX COSTUHEHUHN
MEXTYHAPOJIHOTO COI03a TEOPETUYECKON U MPUKIIaTHOW XUMHUH U
TPUBUAIBHBIE HA3BaHUS BEIIECTB, OTHOCSIIUXCS K H3yUYEHHBIM
KJlacCaM OpTraHWYeCKUX M HEOPraHWYeCKHX COEIUHEHUH;
UCTIOJIB30BaTh XUMHYECKYI0 CHMBOJIMKY [UIS COCTAaBJICHUS




GopMya  HEOpPraHMYECKUX  BEIECTB, MOJIEKYJSIPHBIX U
CTPYKTYPHBIX (pa3BEpPHYTBIX, COKpAILEHHBIX MU CKEJIETHBIX)
dopMya OpraHMYECKMX BEILECTB; COCTABIATh YPABHEHUS
XUMUYECKUX  PpEaKkIUd U  PACKpbIBATh HUX  CYLIHOCTH:
OKHUCIUTCIBHO-BOCCTAHOBUTCIIBHBIX peaKLII/Iﬁ moCcpcaACTBOM
COCTaBJICHUS DJIEKTPOHHOTO OajaHca 3THX pPEaKUWi; peakuuit
HOHHOTI'O oOMeHa IMyTeM COCTaBJICHHU A ux IIOJIHBIX u
COKPALEHHBIX MOHHBIX YPaBHEHHUH; pEaKLUUd TUApOJIN3a,

peaxuuit KOMILIEKCO0Opa3oBaHus (na npuMepe
THJIPOKCOKOMITJIEKCOB IIMHKAa U alIOMUHHUA); MOATBEPXKAATh
XapaKkTepHbIe XUMHYECKHE CBOIiCTBa BEIICCTB

COOTBETCTBYIOUIMMHU SKCHEPUMEHTAMHU U 3alUCIMU YPAaBHEHUM
XUMHUUYECKUX PEAKIIUIL;

- yMeTh KJIacCU(UIHUPOBATH HEOPTraHUYECKHUE M OPTraHUYECKUE
BEILIECTBA U XMMHUUYECKHE PEAKIUU, CAMOCTOATEIILHO BBHIOMPATH
OCHOBaHUSI M KpPUTEPUU HJs1 KJIACCU(PUKAIUU H3ydaeMbIX
XUMHUYECKUX OOBEKTOB; XapaKTepPH30BaTh COCTaB W BaKHEHIINe
CBOWCTBA BEILECTB, IIPUHAIICKALIMX K ONPEAEIEHHBIM KilaccaM
W TpyllaM COeAWHEHWH (TPOCThIe BEIIEeCTBA, OKCHUJIBI,
THJIPOKCHUJIBI, COJIU; YTIIEBOJOPOABI, MPOCThIE d(PHUPHI, CHUPTHI,
(dheHOoBI, ambJeruibl, KETOHBI, KAPOOHOBBIE KHUCIIOTHI, CIOXKHBIC
3(hUpkI, KHUPBI, YTIEBOAbl, AMHHBI, AMHHOKHUCIOTHI, OCJIKH);
MPUMEHATh 3HAaHUS O COCTAaBE M CBOMCTBAX BEIIECTB JUIS
ASKCIEPUMEHTAIIBHON  TMPOBEPKU  TUIOTE3  OTHOCUTEIBHO
3aKOHOMEPHOCTEM  NPOTEKAaHMS XUMHUUYECKUX PEaKIud U
MIPOTHO3UPOBAHUS BO3MOKHOCTEN UX OCYILIECTBIEHUS;

- YMEThb NOATBEPXKIATh HA KOHKPETHBIX IIPUMEpax XapakTep
3aBUCHUMOCTH  PEAaKIIMOHHOW  CIIOCOOHOCTH  OpraHUYECKHX
COCJIMHEHUH OT KPAaTHOCTH M TWNa KoBajeHTHoU cBsizu ("D " u

10




nn

), B3AUMHOT'O BIIUSIHUSI aTOMOB U TPYIII aTOMOB B MOJIEKYJIaX; a
TaK)Ke OT OCOOCHHOCTEH pealn3aliy Pa3IudHbIX MEXaHHU3MOB
MPOTEKAHUS PEaKIuii;

- YMEThb XapaKTepH30BaTh JJICKTPOHHOE CTPOCHHE aTOMOB (B
OCHOBHOM U BO30YXJICHHOM COCTOSIHUW) U MOHOB XUMHYECKHX
sanemeHToB 1 - 4 mepuonoB Ilepmommnueckoii cucremst JI.U.
MeHnyieneeBa 1 X BaJICHTHBIC BOSMOKHOCTH, UCIIONB3YS TIOHSTHUS
"s", "p", "d-snekTpoHHbBIC" OpOUTATH, SHEPTETHYESCKUE YPOBHHU,
OOBSACHATh 3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB XMMHYECKHX
AJIIEMEHTOB M O00pa3yeMbIX MMM COEAMHEHUU M0 TepuoaaM u
rpynmnam;

OK 02.
Hcnons3oBars
COBPEMEHHbBIE
CpeZCTBa MOUCKA,
aHanu3a u
UHTEpIpeTaluu
UHPOPMALIUU U
UH(pOpMallMOHHbIE
TEXHOJIOTUH TS
BBITNIOJTHEHMSI 3a/1a4
npodecCuOHATbHON
JeSITeIbHOCTH

B o0Js1acTH HEHHOCTH HAYYHOI'O O3HAHUS:
- c(hOpPMHPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKHM U OOIIECTBEHHOMN

KYJIBTYP,
MECTa B

OCHOBaHHOTO Ha
CIIOCOOCTBYIOLIETO OCO3HAaHUIO
HOJUKYJIBTYPHOM MHUDE;

- COBEPLICHCTBOBAHME SI3BIKOBOM M YHUTATEIIBCKOW KYJIBTYPbI

IMPAKTHUKH, AUaJIiore

CBOCTO

KaK CpeACTBAa B3aUMOJEHCTBUS MEX]IYy JIOJbMU M MO3HAHUS
MUDA;

- OCO3HAHHUE IIEHHOCTH HAy4YHOW NeATeIbHOCTH, TOTOBHOCTh
OCYIIECTBIISATh IIPOEKTHYIO u HCCIIEI0BATEILCKYIO
NeSITeTbHOCTh WHANBHYaTbHO H B TPYIIIIE;

OsJaagenue YHUBepPCAJbHBIMH

NO03HABATEJIbLHBIMHY JeiiCTBUSIMM:

y4eOHBIMU

B) padora ¢ uHpopmanueii:
- BJIaJIeTh HaBbIKaMH MOJTyYeHHs HH(OPMAIMK U3 UICTOUHUKOB
Pa3HBIX THUIIOB,

CaMOCTOATCIIBHO OCYIICCTBJIATH IIOMCK,

- YMCThb IJIAaHUPOBATHL W BBIINIOJIHATH XUMHYECKHI OKCIICPUMCHT

(mpeBpallleHuss OpPraHMYECKHUX BEIIECTB IIPU HarpeBaHuH,

MOJIyYeHUE ATWICHA M HM3YYCHHE €ro CBOMCTB, KaueCTBEHHBIC
peakuMy Ha aubJerujbl, KpaxMmajl, YKCYCHYK KHUCIOTY;
JeHaTypanusi OeNKOB TpU HarpeBaHUM, I[BETHBIC peaKIUu
OENKOB; TPOBOAWTH PEAKIMM HOHHOTO OOMEHa, OIpeAemsiTh
Cpelly BOJHBIX PacTBOPOB, KaUe€CTBEHHBIC peaKllUU Ha CybdaT-,
KapOOHaT- W XJOPUI-aHHUOHBI, HA KAaTHOH aMMOHWUS; pElIaTh
TeMaM "Metaiuiel" U

OKCIICPUMCHTAJIBHBIC 3aJa4u 1o

"Hemetannbl") B COOTBETCTBUM C MpaBUJIaMH  TEXHHUKH

0e30MmacHOCTH IpU O0OpallleHu! C BEUIECTBAMU U JTAOOPATOPHBIM
000pyIOBaHUEM; TIPEICTABIATH PE3YJAbTAThl XHMHUYECKOTO
HKCIepUMEHTa B (popMe 3amucu YpaBHEHUH COOTBETCTBYIOIIHMX
peakuMii ¥ (GOPMYIMPOBaTH BBIBOABI Ha OCHOBE JTHX

pE3yJIbTaTOB;
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aHaJIM3, CHUCTEMATH3aIlMI0 W HMHTEPHpPETAlnio HH(OOpPMAIUU
pa3IMYHbIX BUIOB U (DOPM IIPEICTABICHHS,

- CO3/1aBaTh TEKCTHl B pa3dUYHBIX (QopMarax ¢ y4eTOM
Ha3Ha4YeHUs MHQOpPMAIMK U TEJICBON ayTUTOPHUH, BBIOMpas
ONTUMATBEHYIO (OPMY MPEICTABICHUS U BU3YyaTU3aIUH;

- OIICHUBAThH JOCTOBEPHOCTD, JICTUTUMHOCTh HH(OpPMAIIHH, €€
COOTBETCTBUE MPABOBBIM U MOPATHHO-ITHIECCKUM HOPMaM;

- HCIIOJIb30BaTh CpeacTBa HH(OPMALMOHHBIX u
KOMMYHUKAIIHOHHBIX TEXHOJOTHI B PEIICHUU KOTHUTHUBHBIX,
KOMMYHUKATHBHBIX M  OpraHU3allMOHHBIX  3aJa4  C
COOJIIOIEHUEM TpeOOBaHMIA TEXHUKHA

6630HaCHOCTI/I, TMT'CHBI, pecypcocGepexceHI/I;I, IIpaBOBbIX H

9ProHOMHKH,

ATHYECKHX HOPM, HOPM HH(POPMALIMOHHOM 0€3011acHOCTH;
- BJIaACTb HaBbIKaMHU pacCliO3HaBaHHWA U 3alIHUTbL I/IH(bOpMaIII/H/I,
WH(OPMAIMOHHON 0€30MaCHOCTH JTUYHOCTH;

- YyMeTh  aHAJIM3UPOBaTh  XHUMHYECKYI0  HH(OpMAIHIO,
MOJy4yaeMyl0 M3 pa3HbIX HCTOYHHKOB (CPEICTB MAacCOBOH
uHpopManum, ceth IHTEepHET U Apyrue);

- BIIQJICTh OCHOBHBIMHU METOJIaMH HAyYHOTO TIO3HAHWSI BEIIECTB U
XUMHYECKUX SIBJICHUH (HAOJIIO/ICHNE, U3MEPCHHE, YKCIIEPHUMEHT,
MOJICJIUPOBAHUE);

- YMETh TPOBOJUTH PACUEThl MO XUMHUYECKUM (OpMyJIaM H
YpaBHEHHSIM
(hU3UIECKUX
KOJINYECTBEHHOM

XUMHNYCCKUX peaKI_II/Iﬁ C
XaPAKTCPUIYIOIHUX BCIICCTBA C

obbema (HOpMaJbHBIE

HCIIOJIB30BaHHECM
BCJINYHH,
CTOpPOHBI: MAacCChI,

YCJIOBI/IH) KOJINYCCTBA HCIIOJIB30BAaTh

CUCTCMHBIC XHMHWUYCCKUC 3HAHUA I IIPUHATUSA peI_HeHI/Iﬁ B

rasos, BEILIECTBA;
KOHKPETHBIX )KU3HEHHBIX CUTYAILUSAX, CBA3aHHBIX C BEUIECTBAMU
Y UX NIPUMEHEHUEM;

- YMETh CaAMOCTOSITENILHO TUIAHUPOBATH U MPOBOJIUTH XUMUYECKU I
AKCIIEPUMEHT (TOJyYeHHUEe U U3YYCHHE CBONCTB HEOPTAaHHMUECKUX
U OpPraHUYECKHUX Ka4eCTBEHHBIE  PEaKLUHU
YIJIEBOJAOPOJAOB PA3IUYHBIX KJIACCOB U KHUCIOPOICOAEPXKAIIUX

BEIICCTB,

OpPraHWYECKHX BEIIECTB, pellIeHHE SKCIIEPUMEHTAIbHBIX 3a/1a4 110
pacro3HaBaHUIO HEOPraHWYECKUX M OPraHMYECKHX BEILECTB) C
COOJTI0ICHHEM MPABHIT O€30MTACHOTO OOPAIICHUS C BEIIECTBAMHU U
nabopaTopHbIM  00opynoBaHuEM,  (QOpPMYyJIUpOBaThH  LENH
WCCIIC/IOBAHMS, TIPEIOCTABIATh B Pa3IMIHON (OopMe pe3ysbTaThl
OKCIICPUMCHTA, aHAJIU3UPOBATh U OLICHUBATh UX JOCTOBCPHOCTD,
- YMETb OCYUIECTBJIATH LI€JICHANPABICHHBIN MOUCK XUMUYECKOM
uHpOpMALMK B PA3IUYHBIX HMCTOYHHMKAX (HaydHas M y4yeOHO-
Hay4Has JMTeparypa, CpeiCcTBa MacCOBOW HH(OpPMALUHU, CETh
WuTepHeT u npyrue), KpUTHUECKH aHAIM3UPOBATh XUMHUYECKYIO
uH(popMaInIo,

nepepadaTeiBaTh €€ ©  HCIOJIh30BaTh B
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COOTBETCTBUH C TIOCTABJICHHOW y4eOHOH 3a/1a4eii;

- BJIAJICTh CHUCTEMOW 3HAHUH O METOJaX HAy4YHOI'O IO3HAHUS
SIBJICHHH TIPUPOJIbI, UCIOJIb3yEeMbIX B €CTECTBCHHBIX HayKaxX M
YMEHUSMHU MPUMEHSITh 3TH 3HAHUSA TPU HKCIEPUMEHTAIHLHOM
HCCIENOBAHUNA BEIIECTB M IS OOBACHEHHSI XHMHUYECKHX
pupo/jie
JIESITENLHOCTH YEJIOBEKA M B IOBCEIHEBHOM JKU3HH;

SBJICHUW, HMEIOIHUX MECTO B MPAaKTUYECKOMN

OK 04. DddexTuBHO
B3aUMO/ICHICTBOBATh U
paboTath B
KOJIJICKTHBE U
KOMaH/JIe

- TOTOBHOCTh K CaMOpAa3BUTHIO, CaMOCTOSITEIbBHOCTH U
CaMOOIIPEIEIECHHUIO;

-OBJIaJICHUE HaBBIKaMH y4eOHO-HCCIIeI0BATENbCKOMH,
MPOEKTHOM M COIIMAIbHOMN JEATEIbHOCTH;

OBiageHue  yYHMBEpPCAJIbHBIMH  KOMMYHUKATHBHBIMH
NefiCTBUSIMU

0) coBMeCTHas J1eATeJIbHOCTD.

- MOHMMATh M HCIOJIb30BaTh IMPEUMYIIECTBA KOMAHJIHOW U
WHAUBUAYATbHON paboOTHI;

- MIPUHUMATh enu COBMECTHOM JIeSITETbHOCTH,
OpPraHu30BbIBaTh W KOOPAUMHUPOBATH JIEUCTBHUS IO €€
JIOCTUKEHUIO: COCTABIIATH ILJIaH ACUCTBUM, PACIIPEAENATh POIU
C YYeTOM MHEHUW YYaCTHUKOB OOCYXJIaTh pPE3yJIbTaThI
COBMECTHOM paboThI;

- KOOpJMHHUPOBAaTH M BBHIMOJHATH pPabOTy B YCIOBUAX
peabHOTrO, BUPTYaJIbHOTO u KOMOWHHUPOBAHHOTO
B3aMMO/ICHCTBHS,

- OCYHICCTBJIATH HNO3UTUBHOC CTPATCTUYCCKOC IIOBCIACHHUC B

pPa3JIMYHBIX  CUTyalUsX, MPOSABISIT  TBOPUYECTBO U
BOOOpakeHue, ObITh MHUITUATUBHBIM

OBaagenue YHUBEPCAJIbHBIMHA peryJasiTUBHBIMH
JeHCTBHSIMU:

- YMETh IUIAHUPOBATH M BHITIOIHATh XUMHUYECKHH IKCIEPUMEHT
(mpeBpailleHusT OpPraHMYECKUX BEIIECTB
MOJIy4eHUE AITHJIEHA M HM3yYEHUE €ro CBOWCTB, KauyeCTBEHHbBIC
peakuuu Ha

IIpun HarpC€BaHUU,

AIBACTUABI, KpaxMall, YKCYCHYIO KHCIIOTY,

JeHaTypaluusi O€JKOB IpU HarpeBaHUM, LBETHbIE pEaKLUU
OCJIKOB; TPOBOJUTH PEAKIMH HMOHHOTO OOMEHa, OIpPEACNAThH
Cpey BOAHBIX PaCTBOPOB, KaYeCTBEHHBIE PEAKIIUU Ha CyIb(aT-,
KapOOHaT- U XJIOPUJ-aHMOHBI, HA KAaTHOH aMMOHMs, pellaTh
JKCIIEpUMEHTANIbHBIE  3a7aud 1o Temam "Meramisl" u
"Hemeramnbl") B COOTBETCTBUM C MpaBUJIAMHU TEXHHUKH
0e30macHOCTH MpHU 0OpallleHNH C BEIIeCTBaMH U J1a00paTOPHBIM
000py/IOBaHHEM; TPEJICTABIATh PE3yJIbTaTbl XMMHUYECKOTIO
SKCIIEPUMEHTa B (popMe 3allUCH YPaBHEHHH COOTBETCTBYIOIIMX
OCHOBE

peakuuii u  QopMynIHpoBaThH ATHUX

pe3yJIbTaTOB;

BBIBOJAbI Ha

-YMETh CAMOCTOATENIbHO INIAHUPOBATh U TPOBOJAUTH XUMUYECKUI
AKCIIEPUMEHT (TTOJyYeHNEe U U3YYCHHE CBONCTB HEOPTAHMUECKUX
U OpPraHUYECKUX Ka4eCTBEHHBIE  PEaKUuu
YIJIEBOAOPOJAOB PA3IMYHBIX KIIACCOB M KHUCIOPOICOAEPKAIINX

BCIIICCTB,

OpPTaHWYECKUX BEIECTB, PEIICHNUE IKCTIEPUMEHTAIBHBIX 337124 10
pacrmo3HaBaHUIO HEOPTaHUYECKUX U OPraHUYECKHX BEIIECTB) C
COOJTI0ICHHEM MPABHIT O€30MTaCHOTO OOPAIICHUS C BEIIECTBAaMHU 1
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I') NPHHSATHE cedsl U IPYTHX JIIOIei:

- NpPUHHAMATh MOTHBBI M apryMEHTBl JAPYTUX JIIojaen

AHAJIN3€ PE3YJIbTATOB ACATCIbHOCTH,

npu

- IPU3HABATH CBOE MPABO U MPABO JPYTUX JIOAEH Ha OIINOKH;

- pa3BUBATb CIIOCOOHOCTH ITOHUMATh MUp € HO3UIHUU APYTOro

YEJI0BEKa,;

nabopaTopHbIM  oOopynoBaHueM,  (QOpMyIUpOBaTH  LENH
MCCJIEIOBAHMSI, IPEIOCTABIATh B Pa3IM4HON (popme pe3yabTaThl
AKCIIEPUMEHTA, aHAJIM3UPOBATh U OIICHUBATh UX JIOCTOBEPHOCTH;

OK 07.
ConencTBoBaTh
COXPAaHEHHUIO
OKPYXKAaroIIei cpeibl,
pecypcocOepexeHHIo,
IPUMEHATH 3HaHUA 00
W3MEHEHUU KIIMMaTa,
TIPUHITAITBI
OEpEKITUBOTO
MIPOU3BO/CTBA,

3¢ PeKTUBHO
JIEUCTBOBAThH B
Ype3BhIYAITHBIX
CUTyaIUsX

B 001acTH 3K0710rH49€CKOr0 BOCIIMTAHUA:

- C(bOpMHpOBaHHOCTB 9KOJIOTHUECKOM KYJbTYpbl, IOHHUMAHUC

BIUAHHUA COIIMAJIbHO-3KOHOMMNYCCKUX

IIpoIecCCcoB Ha

COCTOsIHUC HpHpO,Z[HOﬁ U COLMaIbHOMI cp€abl, OCO3HAHHUC

r100aJbHOTO XapaKTepa 9KOJIOTrH4YCCKHUX HpO6J'IeM;

- IUTAHUPOBAHME U OCYIIECTBIICHUE ACHUCTBUI B OKPY KArOLIEH

cpelne Ha OCHOBE 3HAHUS Lelled YCTOMYMBOIO pa3BUTHUSA

YCII0OBCUYCCTBA,

AKTMBHOE  HENpUATHE  JICUCTBUH,

OKpYXKaroIleH Cpeae;

IMPUHOCAIIUX

Bpen

- YMCHHC IIPOTHO3UPOBATH He6J'IaFOHpI/I$[THBIe OKOJOTHYCCKHUEC
NOCJICACTBUA NPCANPUHHUMACMBIX ,ZLGI\/’ICTBI/II‘/’I, npeaoTBpanaTb

UX;

- pacIupeHue OIIbITa JACATCIIBHOCTH

HAITPaBJICHHOCTH,

JKOJIOTUUECKOU

- OBJIaACHHWEC HaBBIKaAMH y‘le6H0-HCCHeHOBaTeHLCKOﬁ, HpOeKTHOﬁ n

COITMATLHOM JeSITEIIHLHOCTH;

- copMUPOBATH MPEACTABICHUS: O XUMHUYECKON COCTABIISIONICH
€CTECTBEHHOHAYYHOIH KapTUHBI MUPA, POJIM XUMHH B TO3HAHUU
SBJICHUNA NMPUPOJBI, B (DOPMUPOBAHUM MBIIIICHUS U KYJbTYpHI
JIMYHOCTH, €€ (PYHKLHOHATIBHON IPaMOTHOCTH, HEOOXOMMOM 1151
peleHHsl IPAKTUYECKHUX 3a/1a4 U 3KOJOIMYECKHM 0OOCHOBAaHHOI'O
OTHOLIEHMSI K CBOEMY 310POBbIO U IPUPOJAHOM CPEIIE;

- yMeThb coOdroAaTh IpaBWila 3KOJOTHYECKH 1I€JI€CO00pa3HOTo
NOBEJCHUS B OBITY W TPYAOBOW MAEATENBHOCTH B LENAX
COXpPAaHEHHUs CBOETO 3J0pPOBbs M OKpPYXKalolled IPUPOJHOU
Ha JKUBBIC

CMBICJI

Cpeabl; YYUTHIBATH  OITACHOCTb BO3ACHUCTBUS
OpTraHNU3MBbI OMPCACIICHHBIX IIOHUMas
IoKa3aTeia HpeI[eJ'ILHOI\/’I HOHYCTHMOﬁ KOHICHTPAUH;

BCIIECTB,

- YMCTb NIPOTHO3UPOBATL, AHAJIM3UPOBATH U OLICHUBATH C MO3UIIHI

JKOJIOTHUYECKOW  OE€30IMaCHOCTH  TIOCIIEICTBUS OBITOBOM U

MPOU3BOACTBEHHON JEATEIbHOCTH YEJIOBEKA, CBS3aHHOM C
nepepabOTKOM BEIIECTB; UCIIOIH30BATh MOJYyUYECHHbBIE 3HAHUS TSI
MPUHATHAS TPAMOTHBIX pEIIEHWH TPoOJIeM B CUTYyaIUsX,
CBSI3aHHBIX C XHMHUEH;

- YMCTb OCO3HAaBaThb OITACHOCTb BO3JCHCTBHS Ha JKHUBBIE

OpTraHHU3MBbI OMPCACIICHHBIX BCIICCTB, IIOHHUMasd CMBICJI
IIoKa3aTeia HpeﬂeHLHOﬁ HOHYCTHMOﬁ KOHOCHTpalunu, U
IOACHATD Ha mpumMepax CIIOCOOBI YMCHBIIICHUA n

MPEIOTBPALICEHUS] HMX BPEAHOTO BO3JICUCTBUS HAa OpPraHU3M
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YCJI0OBCKa.

IIK 1.2. IIpoeedenue
6emepuHapHo-
CAHUMAPHBIX
Mmeponpuamuii 014
npeoynpexcoenus
603HUKHOBEHUS
0one3neii
HCUBOMHDIX.

IIK 1.3. IIpoeedenue
6emepuHapHo-
CAHUMAPHBIX
MeponpusmuIlL 6
yenosuax
CREeUUAIU3IUPOBAHHbL
X
HCUBOMHOE00UECKUX
X034ucme.

Osgianenue
MO3HABATEJIbHbIMHU ACHCTBUAMM:
B) paborta ¢ nngopmanmeii:

YHHUBepCAJbHBIMHU y4eOHbIMHU

- BJIaJICTh HaBBIKAMH MOJTy4eHHsI HH(OPMAIIMH U3 UCTOYHUKOB
pa3HBIX THUIIOB, CAMOCTOSITEILHO OCYIICCTBIIATH IOUCK,
aHaJlu3, CHUCTEMATHU3allMI0 M WHTEPIpPETAIHI0 WHGPOpMAIUU
pa3InYHBIX BUIOB U POPM NPEICTABICHHUS;

- OLCHUBATb JOCTOBEPHOCTD, JICTUTUMHOCTD I/IH(l)OpMaIII/II/I, (&
COOTBCTCTBUC ITPABOBBIM U MOPAJIbHO-3TUYCCKHUM HOPMaM;
cpencTBa
KOMMYHHKAIIMOHHBIX TEXHOJIOTHUH B PCIICHUU KOTHUTHUBHBIX,

- UCIOJIb30BaTh MH(OPMaLOHHBIX u

3aaa4 C
TCXHHUKHU

KOMMYHHKATHBHBIX M  OpPTaHH3AI[MOHHBIX
COOJIIOIEHUEM TpeOOBaHMIA
0e30MacHOCTH, TUTHEHBI, PeCypcocOepeKeHus, MPaBOBbIX WU

ATUYECKHX HOPM, HOPM HH(POPMALIMOHHOM 0€301acHOCTH;

9ProHOMHKH,

- YMCTh IIJIAHUPOBATH U BBIINIOJIHATDH XUMHYECKHI OKCIICPUMCHT
B COOTBCTCTBUU C IIpaBUJIaMU TCXHHUKU 0€30I1aCHOCTH npu
oOpallleHnH ¢ BeLIecTBaMu U Ja00paTOPHBIM 000py10BaHHEM;
HPENICTABISTH PE3yIbTAaThl XHMUYECKOTO IKCIIEPUMEHTA B
(opme 3amnKcH ypaBHEHUH COOTBETCTBYIOLIMX PEaKIUil U
(opMyIUpPOBATh BBIBOIbI HA OCHOBE ITHX PE3yJIbTATOB;

1IK 2.3. Bvinoanenue
aeuedno-
OUAZHOCMUYEeCKUX
6emepuHapHbIxX
Mmeponpuamuii 6
ycaoeuax
CReyuaIu3IUPOCAHHbL
X
HCUBOMHOBOOUECKUX
X03aicme.

B 06.1acTH 3K0710rH4€CKOT0 BOCIUTAHMS:

- IUTAHUPOBAHME U OCYIIECTBIICHUE ACHUCTBUI B OKpPY KarOLIEH
Cpele Ha OCHOBE 3HAHUs LeJIeh YCTOMYMBOIO pPa3BUTUSA
YEJI0BEYECTBA;

- QAKTHUBHOE HENPUATHE JEUCTBUHU,
OKpYXaroIlIeH Cpeace;

IMPUHOCAIINX  BpPCH

- YYHUTBIBATb OIIACHOCTH BO3JI€ﬁCTBH$[ Ha JKHBBIC OPraHU3MBbI

OMpECaACIICHHBIX BCIICCTB, IIOHHUMas CMBICJI

npeebHON JOMYCTUMOMN KOHIICHTPAIIUH;
- YMETb POTHO3UPOBATH, AHATTM3UPOBATh U OIICHUBATh C MIO3UITHIA
DKOJIOTUYECKOW  O€30MacHOCTH  TOCIEACTBHS  OBITOBOM
MPOU3BOJICTBEHHOM JICITEIBHOCTH YEJIOBEKa,
nepepaboTKON BEIIECTB;

- yMETh OCO3HaBaTh OIMACHOCTh BO3JCHCTBHS Ha IKHBBIC
BCUICCTB, IIOHUMas

OpTraHHU3MBbI OMMpECaACIICHHBIX

MOKa3aTeNsl IpPeNeNbHOM  JTONMYCTHMOW  KOHIIEHTPALWH,

15

IIOKa3aTeid

CBSI3aHHOU C

CMBICJI




IIOACHATH Ha ImpuMepax CIIOCOOBI YMCHBIIICHUA u
nNpeaoTBpali€cHUs HNX BpPCIAHOIO BOSﬂCﬁCTBHﬂ Ha OpraHusm
YCJI0OBCKa.
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2. CTpyKTypa M cojepxkaHue 0011eo0pa3oBaTe/bHON TUCHMILTHHBI « XMMUSD)

2.1. O0beM JUCHUIIMHBI U BUbI Y4eOHOH padoThI

Bun yueOHo# padoThI

O0BeM B yacax

O61beM 00pa3oBaTeIbHON MPOrpaMMBbl JUCHUTIJIMHBI 162
8 m.4. 8 hopme npaKkmuueckou no020moeKu 40
B T.4.

OcHoBHOE coaepxaHue 102
BT. U..

TeopeTuyeckoe o0ydeHue 42
MPAKTUYECKUE 3aHATUL 42
nabopaTopHbIC 3aHATHS 18
IIpodeccuoHaIbHO-OpHEHTHPOBAHHOE co/lep:KaHue (Co/lep:KaHue 42
NPUKJIATHOTO MOIYJIs1)

BT. U..

TEOopeTHYecKoe 00yUIeHne 8
MPAKTUYECKUE 3aHATUL 22
nabopaTOpPHBIE 3aHITHS 12
UHOUBUOYATILHBIL NPOeKm (0a/Hem) HET
Koncynbranun 10
IIpome:xxyTouHasi arTecTanus (3K3aMeH) 8
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2.2. TemaTu4yeCcKMi MJIAH M COAEPKAHUE TN CIIUTIIHHBI

HaunmeHoBaHue Coaeprxanue yueOHOro MmaTtepuasa (0CHOBHOe U NPodecCHOHATbHO-OPHEHTHPOBAHHOE), O6bem | Popmupyembie
pa3iesioB u TeM JadopaTopHbIe M MPAKTHYECKUE 3aHATHS, IPUKJIATHONA MOY/Ib YacoB | KOMIIETeHIHU
1 2 3 4
OcHoBHOE coaepraHue 102
Pa3znea 1. OcHOBBI CTPOEHMSI BellleCTBA 8
Tema 1.1. OcHOBHOe coiep:kaHue 6 OK 01
Crpoenue atomoB | Teoperuueckoe o0y4yeHue 4
XUMHUICCKHUX CoBpeMeHHast MOJIENIb CTPOCHUS aToMa. JJIEKTpOoHHas KoH(purypanus atoma. Kinaccupukanus XuMHIeCKuX
SJIEMCHTOB 1 3JIEMEHTOB (S-, P-, d-31eMeHThI). BaneHTHbIC 21eKTpOHbI. BaleHTHOCTh. DIeKTpOHHAS TIPHPOIa XUMUYECKON
npupona CBSI3U. DIIEKTPOOTPHIIATENLHOCTh. KOBaneHTHas CBS3b, €€ pa3HOBHIHOCTH U MEXaHU3MBI 00pa30BaHU 4
XMMHYECKON (oOMeHHBIN U JOHOpHO-aKIlenTopHbIN). MoHHas cBsi3b. MeTtayummueckas CBs3b. BogopoaHast CBs3b.
CBsI3H MexXMOIEeKyJIIpHBIE B3aUMOIECHCTBHUS.
N3oTombl, 0CHOBHOE U BO30YkIEHHOE COCTOSIHUE aTOMa, THOpUIN3allis aTOMHBIX OpOUTaJIeH.
IIpakTHYecKkne 3aHATHS 2
Pemennie npakTuyeckux 3aJjaHUi Ha COCTABIEHUE IEKTPOHHO-Tpaduueckux GopMy1 aneMeHToB 1-4
[IEPUOJIOB.
Pemrenue 3amannii Ha UCTIOIB30BAHNE XUMUYECKONM CUMBOJIMKU U Ha3BaHUN COETMHEHUI IO HOMEHKJIAType 5
MEXIYHAPOAHOTO COI3a TEOPETUYECKON U MPUKIAAHOW XUMUN U TPUBUAIBHBIX Ha3BaHUM JUIsl COCTABIICHUS
XUMUYECKUX (HOPMYJT ABYXaTOMHBIX COeAMHEHUHN (OKCUAOB, CYIb(UI0B, TUIPUIOB U T.I1.) U IPYTUX
HEOPraHWYECKUX COCTMHEHUHN OTIEIbHBIX KIIACCOB.
Tema 1.2. OcHoBHOE conepxaHue 2 OK 01
[Tepronnueckuii | Teopernyeckoe odyuenue OK 02
3aKOH M Tabmuia IIpakTnyeckue 3aHATHSA 2
J.N. Menneneesa [Tepuonnueckas cucrema xumuueckux 31ueMeHToB .M. Menneneesa. @uznueckuii cmbici [leproanueckoro
3akoHa JI.1. MenneneeBa. 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMUYECKUX JIEMEHTOB, 00pa3yeMbIX UMHU
IIPOCTHIX U CJIOKHBIX BEHIECTB B COOTBETCTBUH C MTOJIOKEHUEM XMMUYECKOTO AieMeHTa B [leprnoanyeckoin 2

cucrteMe. MupoBo33peHdeckoe 1 HayuyHoe 3HaueHue lleprnoanueckoro 3akona /.M. Menneneesa. IIporao3st
J.1. MenneneeBa. OTKpBITHE HOBBIX XUMUYECKUX DJIEMEHTOB.
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Pemrenue npakTuKo-OpUEHTUPOBAHHBIX TEOPETUUECKUX 33JJaHUN HA XapaKTePU3aLUI0 XUMUYECKHUX
351IeMEeHTOB «MeTamumyeckue / HeMeTaJUTMYECKHe CBOMCTBA, 3JIEKTPOOTPULIATEILHOCTD U CPOJICTBO K
3JIEKTPOHY XMMUYECKUX 3JIEMEHTOB B COOTBETCTBUE C UX JIEKTPOHHBIM CTPOCHUEM U MOJIOKEHUEM B
MEPUONYECKOMN cucTeMe XUMUYeCcKuXx 3seMeHToB .M. MenaeneeBay.

Pazgen 2. XumMuyeckue peakuuu

12

Tema 2.1. Tumsr
XAMHAYECKHAX
peakuuii

OcHoBHOe coaep:kanne

TeopeaneCRoe oﬁyqe}me

KJ’IaCCI/I(l)I/IKaI_II/ISI 1 TUIIBI XUMHWYCCKUX peaKHHﬁ C Y4aCTHUECM HCOPIraHUYCCKHUX BCIICCTB. KoanuectBeHHnie
oTHOLIEHUS B XuMuU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMUH U PaCUYCThI 110 YPABHCHUAM XUMHNYCCKUX
peakuuii. Mosb Kak €AMHUIIA KOJIMYECTBa BellecTBa. MosipHas Macca. 3aKOHbI COXpaHEHMsI MacChl U
sHepruu. 3akoH ABoraapo. MomsipHbiil 00beM razoB. OTHOCUTEIbHAS INIOTHOCTD Fa30B.

Peakuuu koMIIekcooOpa3oBaHus ¢ y4acTHEM HEOPTraHMUECKUX BEIIECTB (Ha MpUMeEpe THIPOKCOKOMILIEKCOB
[MHKA U QJIFOMUHUS).

IlpakTH4YecKkue 3aHATUSA

CocraBieHre ypaBHEHUH peakiiii COeqMHEHNUs, pa3IoKeHus, 3aMelLeHNs, OOMEHa. Y paBHEHUs peakLuit
rOpeHus, HOHHOT0 OOMEHa, OKUCIIEHUS-BOCCTAHOBIICHUSI.

Pacuer KonM4eCTBEHHBIX XapaKTEPUCTUK MCXOIHBIX BEIIECTB U MPOAYKTOB peakiuu. Pacyer
KOJIMYECTBEHHBIX XapaKTEPUCTUK MPOIYKTa PEAKIIMH COETMHEHUS, €CIIH OJJTHO U3 BEILLECTB JIaHO B U30BITKE
W/WIH COAEPKUT MpuMecH. PacyeT MaccoBoii miiM 00bEMHOM 10JIM BbIX0/1a TPOAYKTA PEAKIIUN COEAMHEHUS
OT TEOPETHUYECKH BO3MOXKHOI0. Pacuer 00beMHBIX OTHOILIEHUH ra3oB. Pacuer macchl (00beM, KOJIMYECTBO
BELIECTBA) MIPOJYKTa peakllii, €CJIM OJTHO U3 BEIIECTB JIaHO B BUJI€ PacTBOpaA C ONMPEENIEHHON MaccoBOM
JI0JIEW PAaCTBOPEHHOI'O BEILECTBA.

VYpaBHEHHUs OKUCIIEHUSI-BOCCTAHOBIIEHUS. CTeneHb okucaeHusl. OKUCIUTENb U BOCCTAHOBUTENb.
OKHCIUTENEHO-BOCCTAHOBUTENIBHBIC PEAKIIMU B MPUPOJIC, TPOU3BOACTBEHHBIX MpoIleccax 1
KU3HEIESITEIIbHOCTH OpraHu3MoB. OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIN MOTEHIIUAN cpenbl. CocTaBICHUE U
YpaBHUBAHHUE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUA METOJOM dJIEKTPOHHOTO Oananca. Tunuvabie
HEOpPraHUYECKHUEe OKUCIUTEIN U BOCCTAHOBUTEIH. DJIEKTPOIN3 PACTBOPOB U PACILIIABOB COJIEH.

OK 01

Tema 2.2.
DIEKTPOIUTUYECKA

OcHoBHOe coaep:kanue

Teopernueckoe odyuenue

OK 01
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s IUCCOLIMALAA U
UOHHBIA 0OMEH

Teopust 3MEKTPOTUTHYECKON aucconmanuu. Peakuuu noHHOro obmena. CocraBlieHHE peakiuii MOHHOTO
oOMeHa MMyTeM COCTaBJICHUS MX MOJHBIX H COKPAIIEHHBIX MOHHBIX YPaBHECHUH.

Muaponus coneit. 3HaueHue ruapoau3a B OMOJIOTMUECKMX OOMEHHBIX mpoleccax. [I[pumenenue ruaposnusa B 2
IIPOMBIIITIEHHOCTH. CTpOEHHE BELIECTBA U XUMUYECKUE PEaKLIUU.
IpakTHYecKue 3aHATHS 2
CrtpoeHue BeniecTBa U XuMuueckue peakiuu. CocTaBlIeHUEe PeakIuil THApOIn3a CONEH. 2
JlabopaTopHble 3aHATHS 2
JlaboparopHas pabota «Peakiiuu rupoan3a.
UccnenoBanue cpeapl pacTBOPOB COJICH, 00pa30BaHHBIX CHJILHBIMU U CIIA0BIMU SJIEKTPOJIMTAMHU, U UX PEAKIIUMA 2
C pacTBOpaMHU I1IE€JI0YU U KapOOoHaTa HaTpHUsL.
Pa3zpnen 3. CTpoeHue 1 CBOIICTBA HEOPrAaHMYECKUX BelleCTB 24
Tema 3.1. OcHoBHOE coaepxaHue 6 OK 01
Knaccupukanus, | Teopernueckoe o0yqenue 2 OK 02
HOMCHKJIATYpa U |[IpegmeT HeopraHM4ecKor XuMuu. B3anmocBsa3s Heopranudeckux Bemiects. Kiaccudukanus
CTpocHHEC Heopranuyeckux Bemiects. [IpocTsie u cioxkHbie BeriecTBa. OCHOBHBIE KIACChI CJIOKHBIX BEIIECTB (OKCHIBI,
HCOPraHMYeCKUX  |TuapOoKCUbl, KUCIOTHI, conn). HomeHknaTypa v Ha3BaHHE HEOPTraHMYECKUX BEIIECTB UCXO/s U3 UX
BCIICCTB XUMHUYECKON (POpMYJIbI UM COCTaBICHUE XUMHUECKON (POPMYJIbI UCXO/Is U3 HA3BAHUS BEILECTBA 110
MEXIYHAPOAHOW WIIM TPUBUAIBHOW HOMEHKIIATYPE. 9
Me:xmornekysspHble B3aumozeicTsus. Kpucramtoruaparel. ArperaTHble COCTOSIHUSI BEILIECTBA.
Kpucrannuueckue 1 amop¢Hble BemecTBa. THITBI KpUCTAIUIMYECKUX PEIIETOK (ATOMHAs!, MOJIEKYJIIpHas,
MOHHAs1, METAJTMYEeCKasi). 3aBUCUMOCTb (PU3MUECKUX CBOWCTB BEILIECTBA OT THUIA KPUCTATIINYECKON
peweTku. [IpyunHBl MHOr0OOpasus BEIIECTB.
CoBpeMeHHBbIE MTPEICTAaBICHHS O CTPOEHUU TBEPABIX, )KUJIKUX U Ta3000pa3HbIX BemlecTB. JKuiKkue KpucTauibl.
IIpakTuyeckue 3aHATHSA 4
Pemenne 3amay Ha pacdyeT MaccoBOM JIOJIM (MacChl) XMMHUYECKOTO 3J€MEHTa (COEeIUHEHHs) B MOJIEKYJie 2

(cmecn).
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Pemenne mnpakTHUecKMX 3aJjaHUd MO KJIacCU(UKAIMM, HOMEHKJIAType M XHUMHUYECKUM (opMyam
HEOPTraHMYECKUX BEIIECTB Pa3IMYHBIX KJIAcCOB (HA3bIBATH M COCTABIATH (POPMYIJIBI XUMHUECKUX BEILECTB,

OIIpEeAEIATh IPUHAUIEKHOCTD K KJIACCy). 2

Hcrounnku xumudeckod wuHpopmammu (HaydHas W ydeOHO-HAydHas JUTEpaTypa, CPEICTBA MAaCCOBOM

unpopmanuu, cetb MHTEepHeT W npyrue). llomck wHPOpMAUu MO HA3BaHHSIM, HIACHTU(UKATOPAM,

CTPYKTYPHBIM (popMysiam.
Tema 3.2. Ouznko-| OcHOBHOE coep:KaHUe 12 OK 01
XMMHYECKHE Teopernueckoe o0yuenue 6 OK 02
CBOHCTBA Mertabl. O6mmue pundyeckue u XMMHUYecKHe cBolcTBa MeTaioB. CriocoObl MoayyeHus. 3HaYeHUE METAJIIIOB
HCOPraHHYCCKUX |y HEMEeTAJJIOB B IPUPOJIE U KU3HEAEITEIIbHOCTU 4YEJIOBEKa M OpraHu3moB. Koppo3us MeTaysioB: BHJIbI 2
BCIIECTB KOPPO3HUH, CIIOCOOBI 3aIUTH METAJIOB OT KOPPO3HH.

Hemeramner. O0mmue pu3ndeckue 1 XUMUYECKHE CBOMCTBA HEMETAUIOB. TUITMYHBIE CBOMCTBA MeTaIIOB [Y —

YII rpynn. Knaccuduxanus u HoMeHKIaTypa COeJUHEHU HeMeTa/ioB. KpyroBopoThl OMOT€HHBIX 3JIEMEHTOB 2

B IIPUPOJIE.

XUMUYEeCKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMUECKUX BEIIECTB (OKCHI0B, TUIPOKCUIOB, KHCIIOT,

coneil u 1p.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BEHIECTB, BOAOPOIHBIX COSAMHEHHIA, 2

BBICILIUX OKCUJOB U TUAPOKCUIOB.

I[MIpakTuyeckue 3aHATHSA 4

CocrapneHre ypaBHEHUN XUMUYECKUX PEAKIIUNA C YUaCTUEM MPOCTHIX U CIOKHBIX HEOPTraHUYECKUX BEIIECTB:

OKCHJ/IOB METaJUIOB, HEMETA/JIOB U aM(OTEpHBIX JJIEMEHTOB; HEOPraHMYECKHX KHUCIIOT, OCHOBAaHUN U

aM(pOTEepHBIX THIPOKCHUIOB, HEOPraHUUECKUX COJIEH, XapaKTepU3yIOIINX UX CBOICTBA. 4

Pemrenne npakTUKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN HA CBOMCTBA U IOJIYyYEHNE HEOPTAHUYECKUX

BEILIECTB.

JlabopaTopHbIe 3aHATHS 2

JlabopaTtopHas pabota «CBOMCTBa METAIIJIOB M HEMETAIIOBY.

UccnenoBanme Gpu3niyeckux 1 XUMUYECKUX CBOICTB METANIOB M HEMETAJIOB. Pelllenne skcneprMeHTanbHbIX 9

3a/1a4 10 CBOWCTBAM XMMHYECKMM CBOMCTBAM METAJVIOB M HEMETAJUIOB, IO PACIO3HABAHHUIO U IMOJIYYEHHUIO

COEIMHEHUI METAJJIOB U HEMETAILIOB.
Tema 3.3. OcHoBHOE coepxaHue 4 OK 01
[IpousBoacTeo Teoperuyeckoe o0yueHue 2 OK 02
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Heopranmueckux |OOume mpeacTaBieHUss O MPOMBIIUIEHHBIX CIIOCO0aX TIONyYeHUS XUMHUYECKMX BEIIECTB (HAa mIpuUMepe
BEILECTB. IIPOM3BOJICTBA AMMHAKa, CEPHOU KHUCIIOTHI).
3HaueHue u UYepHas u uBeTHas MeTtawnyprus. IIpakTuueckoe NpHMEHEHUE 3JEKTPOJIM3a JJs MOJY4YEHHS IIEIOYHbIX, 2
IIPUMEHEHUE B L1EJI0YHO3EMENbHBIX METAUIOB U aOMUHUA. CTEKII0 U CUIIMKATHASI IPOMBIIIJIEHHOCTb.
ObITY 1 Ha [Tpobnema 0TX010B M TOOOYHBIX MPOITYKTOB.
MIPOU3BOJICTBE IIpakTHYeckne 3aHATHS 4
Pemrenne npakTHKO-OPUEHTUPOBAHHBIX 33JJaHUM O POJM HEOPraHWYECKOM XMMUU B Pa3BUTHU MEAUIUHBI,
CO3/IaHUM HOBBIX MaTepuanoB (B pa3jMYHBIX OTpacisiX U cdepax yciayr), HOBBIX HMCTOYHHUKOB 3HEPTUU
(anmpTEepHATUBHBIE UCTOYHUKU DHEPTHH) B PEIICHUU MPOOJIEM 3KOJOTUUYECKOU, SHEPreTUUECKON U MUIIeBOU 4
0€30MMacHOCTH.
CBolicTBa HEOPraHUYECKUX BELIECTB. ['eHeTHUecKas CBA3b MEXK/Y KJIaCCaMU HEOPTaHUYECKUX COEIMHEHUM.
Pa3zneua 4. CrtpoeHue 1 CBOMCTBA OPraHMYeCKHUX BelIECTB 28
Tema 4.1. OcHoBHoOE coaepxaHue 4 OK 01
Knaccupukanus, | Teopernueckoe o0yqenue 2
CTPOCHHUE U [Ipeamer oprannueckoit xumun. B3auMocCBsI3b HEOPraHUYECKUX U OPTaHUYECKUX BEUIECTB.
HOMCHKJIaTypa XHUMHUYECKOE CTPOCHUE KAK MOPSIIOK COEIMHEHUS ATOMOB B MOJIEKYJIE€ COTJIACHO UX BaJIeHTHOCTU. OCHOBHBIE
OpraHN4CCKHX MOJIOKEHHS TEOPUU XHMHUYECKOTO CTPOEHHUs OpraHuyeckux coeauHeHuid A.M. ByrtnepoBa. YrimeponHsiii
BCILECTB CKEJEeT OpraHu4yecKkol MoJekynbl. MonekynsipHble W CTPYKTypHblE (pa3BepHYTble, COKpAIlEHHBIE) 9
XUMHYECKHe (OopMyJibl. 3aBUCUMOCTh CBOWCTB BELIECTB OT XMMHUYECKOTO CTpOEHHsS MoJieKynl. M3omepus u
M30Mepbl (CTPYKTYypHasi, reoMeTprueckas (uc-TpaHc-uzomepusi). KpartHocTh XUMHUYECKOMN CBS3H.
[lonstne o (¢yHKUMOHANBHONW Tpymme. [IpUHIUOB KIacCU(PHUKAIMK OPraHMYEeCKHX COEAMHEHUU.
MexayHapoaHas HOMEHKJIATypa U MPUHIUIIBI HOMEHKJIATYPbl OPraHUYECKUX COETMHEHUI.
IIpakTHyeckune 3aHATHA 2
HomeHnknatypa OpraHMYecKMX COEIMHEHMH OTIENbHBIX KIJIAcCOB (HACHIIIEHHBIE, HEHACHIIIEHHbIE H
apOMAaTUYECKUEe YTJIEBOJOPObI, CHUPTHI, (EHOJbI, aJbJAETH]Ibl, KETOHBI, KapOOHOBbIE KHUCIOTHI U JIp.)
CocraBiieHre MOJTHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (POPMYJT OpraHUYeCKUX BEIIECTB OTJENbHBIX KJIACCOB, 2
MCIOJIb3YS UX Ha3BaHUS [0 CUCTEMATUYECKON HOMEHKIIaType. PacueTsl npocreiinieit hopMyIibl opraHu4ecKoi
MOJIEKYJIBI, UICXOIS1 U3 DJIEMEHTHOTO cocTana (B %).
Tema 4.2. OcHoBHOe coaep:kanue 14 OK 01
CoiicTBa Teoperudeckoe odyueHune 10 OK 02
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OpPraHUYECKUX OU3NKO-XMMUYECKHE CBOMCTBA OPraHUYECKHX COCJMHEHUH  OTHENBHBIX KJIaccoB  (0COOEHHOCTH
COEIMHEHUI KJaccu(UKAMU U HOMEHKJIATyphl BHYTPH KJIacca; TOMOJIOTMYECKHH psn U olmas (gopmylna; h30Mepus;
¢bu3nvecKkre CBOWCTBA; XUMHUECKUE CBOICTBA; CLIOCOOBI OTYUYCHHUS):
— TIIpeAeibHBIE YIIEBOAOpPOIAbl. I'OpeHMe MeTaHa Kak OJMH M3 OCHOBHBIX HCTOYHMKOB TeIIa B
IPOMBIIICHHOCTH U ObITy. CBOWCTBA NMPUPOJIHBIX YIIIEBOJOPOJOB, HAXOXKACHUE B MPUPOJE U NPUMEHEHHE 2
aJIKaHOB;
— HEIpeeIbHbIE U apOMaTHYECKHE YIiIeBo10poabl. [lonnMepu3anus 3TuaeHa Kak OCHOBHOE HAIIPABJIEHUE €T0
UCIO0JIb30BaHus. ['opeHne alneTuiieHa Kak HCTOUYHUK BBICOKOTEMIIEPATYPHOI'O IUIAMEHU Ul CBAPKU U PE3KU 2
METaJJIOB;
— KHCJIOPOJCOAEp)KaIlMe COeAMHEHHUs (CHUPTBI U NIPOCTble A(PUPBL, (EHOJNBI, albIAECTHUAbBl U KETOHBHI,
KapOOHOBBIE KUCIIOTHI U UX MTPOU3BO/HEIE). [IpakTHUeckoe MpruMeHeHe ATUIICHIVIMKOIIA, [IIHLEpHHa, (heHoa. 5
[Ipumenenue opmanbiernia, aneTaabAeruia, YKCyCHOM KHUCIOTHl. MbUla KaK COJM BBICIIUX KapOOHOBBIX
KHCI0T. Moromue cBOCTBa MbUIA;
— a30TCO/IepXKAIINE COSTUHEHUS (AMUHBI 1 aMUHOKHUCIIOTHI, OCIIKH). 2
Knaccupukanus U OCOOEHHOCTM  OpraHMYecKUX peakuui. PeakunonHble 1eHTpbl.  Pagukanbl. 5
[lepBoHayasibHbIE MOHATHUS O TUIIAX U MEXAHU3MaX OPraHUYECKUX peaKLUi.
IIpakTnyeckue 3aHATHSA 2
Pemenue nienoyek npeBpaiieHuil Ha FeHETUYECKYIO CBSI3b MEXAY KJacCaMM OPraHUYeCKUX COETMHEHUH C
COCTABJICHMEM HA3BAHUI OPraHUYECKUX COCIUHEHUN 110 TPUBUAIBHON MJIM MEXKTyHAPOIHON 9
CHUCTEMAaTUYECKOM HOMEHKIAType. Penienre pacueTHbIX 3a7ja4 10 YPaBHEHUAM PEAKIUH C y4acTUEM
OpPraHMYECKUX BEILECTB.
JlabopaTopHble 3aHATHUS 2
JIaGopartophas pabota «llonydyeHue sTuIeHa U U3yUEHHE €ro CBOMCTBY.
[TonmyuyeHue >TUIEHA U3 3TaHOJIA B 1a00OpaTOPUU U U3YUEHHUE ero (PU3NYECKUX U XMMUYECKHX CBOMCTB. 9
CocraBiieHne peakiyii IPUCOeIMHEHNS U OKUCIICHNS Ha IpUMepe dTUieHa. Perienre pacueTHbIX 3a/1a4 C
MCIOJIb30BaHNEM TUIOTHOCTH T'a30B [0 BOJOPOAY U BO3YXY.
Tema 4.3. OcHoBHoOE coepraHue 10 OK 01
Oprannyeckue Teopernyeckoe o0yuenune 6 OK 02
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BELIECTBA B buooprannueckue coequnenus. [Ipumenenne u 6uonornyeckas posib yrieBoaoB. OKUCIIEHHE YTIEBOIOB —
KHU3HENEATSTBHOCT | MCTOUHUK SHEPTUHU KHUBBIX Oprann3MoB. O01acT NpUMEHEHUs aMHHOKUCIIOT. [IpeBpatieHus 6ei1KoB Mumm
U 4EJIOBEKA. B opranusme. buonormueckue QyHkuuu OenkoB. buonmormueckue ¢GyHKuuu xupoB. Ponb opraHndeckoit 4
[Tpon3BoACTBO M | XMMUU B pelICHUH MTPOOIEM MUIIEBOI 0€301MaCHOCTH.
IIPUMEHEHUE HyxnenHoBble KUCIOTHL: cocTaB U ctpoeHue. CtpoeHue HykiaeotuoB. CoctaB HykinenHoBbIX kuciot (JHK,
OpPraHUYECKUX PHK). Ponb HyKJIEMHOBBIX KUCIIOT B )KM3HEEATEILHOCTH OPraHU3MOB.
BELIECTB B IIpon3BoACTBO OpraHMYECKUX BELIECTB: MPOU3BOJACTBO MeTaHousa, nepepaborka Hedru. IlommaTmiieH kak
IIPOMBIIIJICHHOCTH |KPYIHOTOHHA)XHBI MIPOAYKT XHUMHYECKOro mnpousBojacTBa. Ilpumenenue stunena. IlpousBoiactBo u
IIPUMEHEHUE Kay4uyKa U PE3UHBI.
CuHTeTHYECKHE U UCKYCCTBEHHbIE BOJIOKHA, X CTPOECHUE, CBOMCTBA. [IpakTHueckoe nenosib30BaHUE BOJIOKOH.
CuHTeTHYECKHE MJICHKU: U30JIS1US U1l IPOBOJIOB, MEMOPaHBI JIIsl OPECHEHUS BObI, 3AILUTHbIE INICHKU IS 2
aBTOMOOMIJIEH, IIACTBIPH, XUPyprudeckue noss3ku. HoBble TEXHONOIMM JaIbHENUIIETO COBEPILIEHCTBOBAHUS
IIOJINMEPHBIX MaTEPUAJIOB.
Posb oprannueckoil XMMUHU B pelIeHUH podJieM 3HepreTuyeckon 6€30MacHOCTH, B Pa3BUTUN MEHULIMHBI,
CO3JIaHMM HOBBIX MaT€pHaIOB, HOBBIX UICTOUHUKOB 3HEPrUH (AJIbTEPHATUBHBIC HCTOYHUKH SHEPIHHN).
IIpakTnyeckune 3aHATHSA 4
Pemenne npakTuko-OpuEHTUPOBAHHBIX 3alaHUM 110 COCTABIECHUIO XMMUUECKHUX PEAKLIMNA, OTPaKAIOIIUX
XUMHUYECKYIO0 aKTUBHOCTh OPTaHUYECKUX COEIMHEHUH B pa3IMYHbIX cpeax (MPUPOAHBIX, OMOJOTHUYECKHUX,
TEXHOTCHHBIX). 4
CtpyKTypa U CBOICTBa OpraHM4ECKHUX BellecTB. ['eHeTnyeckas cBsA3b MEXAY KJlaccaMl OPraHuYecKuX
COCIUHCHHM.
Paspeua S. Kunernyeckne 1 TepMOANHAMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUSI XMMHYCCKHUX PeaKIui 12
Tema 5.1. OcHoBHOE conepxaHue 4 OK 01
Kunernueckue Teopernyeckoe obyueHune 2 OK 02
3aKOHOMEPHOCTH | Xumuueckue peakuuu. Kiaccupukanuss XMMHYECKUX peakiuil: mo (a3oBoMy cocTaBy (TOMOTEHHBIE U
IIPOTCKaHUA reTeporeHHbIe), 110 UCIOIb30BAaHUIO KaTalnu3aTopa (KaTaluTHYeCKUe U HEKaTaTUTHYECKHE).
XUMHYECKUX CKopocTh peakIMM, €€ 3aBUCUMOCTh OT Ppa3IWYHbIX (PAKTOPOB: MPHUPOABI PEarupyrolluX BeElIECTB, 2
peaxruii KOHIIGHTPALMU pPEarupyrounx BeIIecTB, TeMmeparypsl (npaBuwio Baut-T'odda), mimomanu peakunoHHOM

MOBCPXHOCTHU, HAJIMYIUA KaTaJI3aTopa. Pons KaTaJIM3aTOpPOB B IIPUPOAC U ITPOMBIIIJICHHOM ITPOU3BOACTBC.

24




OHeprus akTUBalui. AKTUBHPOBAHHBIN KoMIulekc. KaTanuszaTopsl v kaTanus. Poip kaTain3aTopoB B IpUpoe
U IIPOMBILLIIEHHOM IIPOM3BOJICTBE.

JlabopaTopHble 3aHATHSA 2

CKopocTh XMMHUECKUX peakluid. DakTopsl, BAUSIOIMINE HA CKOPOCTh XUMUYECKHUX PEAKIIU.

Pemienne npakTHKO-OPUEHTUPOBAHHBIX 33J]aHUN Ha aHAIN3 (PAaKTOPOB, BIMSIONIMX HA U3MEHEHHE CKOPOCTH 2

XUMHYECKON PEAKIIUU.
Tema 5.2. OcHOBHOe coiep:kaHue 6
TepmonHamMudeck | TeopeTHuecKkoe 00ydeHue 2 OK 01
ue Kitaccudukarysi XMAMUYECKHX peakiuii: mo TermioBomy 3GdexTy (3K30TepMudecKue, SHI0TEPMUICCKHE), 110 OK 02
3aKOHOMEPHOCTH  |oGpaTtuMocTH (0OpaTuMbie U HeoOpaTuMbie). TemnoBsie 3 PekThl XUMUUECKUX peakiuil. TepMmoxuMudeckue
HpOTEKanus ypaBHeHusA. OOpaTUMOCTh peakiuuii. XMMHUECKOe PAaBHOBECHE U €r0 CMEIIEHHUE MO/ JCHCTBHEM Pa3IMYHbIX
XUMHYECKUX (bakTopoB (KOHIIEHTpAIUsl PEareHTOB WM MPOAYKTOB peaklMu, HaBJICHUE, TemIepaTypa) IJisl CO3JaHus 2
peaKxiuii. ONTUMAJIbHBIX YCIOBUN MPOTEKAHUS XUMUYECKUX IIPOLIECCOB.
PaBHoBecne [Tonsatue 06 >HTaNBNUMU U SHTporMU. DHEprus ['nd6ca. 3akon ['ecca u ciencTBust u3 Hero. Ponb cMmemnienus
XUMHICCKUX paBHOBECHS B TEXHOJIOTUYECKUX IIPOLIECCAX.
peakuui IpakTHyeckue 3aHATHSA 4

[Tpunuun Jle Illarense. BiusHue pasnuuHbeix GakTOpoB HA U3MEHEHHE PABHOBECHS XMMHUECKUX PEaKIIU.

3aKoH JEHUCTBYIOIIMX MacC U KOHCTaHTa XMMHUYECKOTo paBHOBecHsS. PacueTbl paBHOBECHBIX KOHLEHTpALUH

pearupyromux BeecTB U NpoyKToB peakiuii. PacueTs! TennoBoro addexra peakuuu. 4

Pemrenre npakTMKO-OpUEHTUPOBAHHBIX 3aJaHUil HA npuMeHeHue npuHuuna Jle-lllarense nns HaxoXaeHUs

HaNpaBJICHUs] CMELICHHUs] paBHOBECUSI XMMHUUYECKOM peaku U aHau3 (PakTOpOB, BIUSIOIIMX HA CMEIEHHE

XMMHYECKOTO PABHOBECHS.

JlabopaTopHble 3aHATHUS 2

JIaGoparopHas pabota «/3yueHne BAMSHUS PA3TUUHBIX (PAKTOPOB HAa CMEIIEHHE XMMUYECKOI'O PAaBHOBECHUS.

WccnenoBanue BAMSHUS U3MEHEHHUS KOHLIEHTPALIMY BEILIECTB, PEAKIIUU CPEJlbl U TEMIEpaTyphl HA CMEIIECHNE 5

XUMHUYECKOro paBHOBecHsl. CpaBHEHHE IMOJYYEHHBIX Pe3yJbTaTOB C TEOPETHUECKU NMPOTHO3ZUPYEMBIMU Ha

ocHoBe npuHimna Jle [larense.
Paznean 6. JucnepcHble cUCTEMBI 10
Tema 6.1. OcHoBHoOe coep:kaHue 4 OK 01
JucnepcHbie Teoperuyeckoe o0yueHue 2 OK 02
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CHCTEMBI U
(baxTopsl NX

Hucnepcusie cucteMbl. Komonansie cucteMbl. ICTUHHBIE pacTBOPBI.
PactBopenne kak (uzmko-xumudeckuii mpomecc. PactBopel. CrocoObl TMPHUTOTOBIEHUS PACTBOPOB.

OK 07

YCTOWYMBOCTHU PactBopumocTs. MaccoBas 10111 pacTBOpeHHOro BemiecTBa. [IpenenpbHo AOMyCTUMbIE KOHLIEHTPALUU U UX
WCIIOJIb30BAHUE B OIICHKE HKOJIOTHIECKON O€30MacHOCTH. 9
Knaccugukanus nucnepcHbIX cucteM 1o cocraBy. CtpoeHue U (pakTopbl yCTOMYMBOCTH TUCTIEPCHBIX CHCTEM.
Pacrio3HaBaHMEe MCTHUHHBIX PAacTBOPOB, KOJUIOMAHBIX PAacTBOPOB U TIpyboauciiepcHbIXx cucreM. CrpoeHue
MuLesl. PaccenBanue cBeTa IpH MPOX0XKIECHUU CBETOBOIO ITyYKa 4e€pe3 ONTUYECKH HEOIHOPOIHYIO Cpeny
(> dexra Tunmans).
IIpakTnyeckue 3aHATHSA 2
Pemenue 3ana4y Ha IPUTOTOBIIEHUE PACTBOPOB.
Pemenne nmpakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 33JaHUNM Ha JUCIEPCHBIE CHUCTEMbI, UCIOJb3YEMBbIE B 9
OBITOBO W TPOW3BOACTBEHHOW JEATEIPHOCTH YENOBEKa, C MO3WIMKA JKOJOTMYECKOW O0e30macHOCTH
MIOCJICACTBUM U IPaMOTHBIX PEIIEHUN IPOOJIEM, CBA3AHHBIX C XUMHUEH.
Tema 6.2. OcHOBHOe coiep:KaHue 4 OK 01
Hccnenosanue JlaGopaTopuble 3aHsITHS 4 OK 02
CBOWCTB JlaboparopHast pabota «IIpUroToBiIeHHE PACTBOPOBY.
AUCIEPCHBIX [IpuroToBneHue pacTBOPOB 3aJaHHOM (MOJISIPHOM) KOHLEHTpaluu (C NPaKTUKO-OPUEHTUPOBAHHBIMU 2
CUCTEM JJIA HX BOIPOCAMHU ), OTIpeJIeIEHUE CpeJibl BOJAHBIX PaCTBOPOB.
HMJICHTH(DUKALIH JIaGoparopHas pabota «MccienoBaHue AUCIEPCHBIX CUCTEM.
[IpuroToBneHne M U3y4YE€HHE CBOWMCTB JUCIEPCHBIX CHCTEM pa3HBIX BHJIOB: CYCIEH3MH, 3MYJIbCHH, 9
KOJUIOMAHOTO pacTBopa. CpaBHEHHE CBOICTB MCTHUHHBIX M KOJUIOMJHBIX PAaCTBOPOB, BBISIBJICHHE OCHOBHBIX
pa3Inuuil MEXAy HUMH.
IIpakTnyeckue 3aHATHSA 2
Pemenue 3anau. 2
Paszpnen 7. KauecTBeHHBbIE peakiuy 00HAPY/KEHUS] HEOPraHMYECKUX U OPraHMYeCKUX BellecTB 8
Tema 7.1. OcHoBHoOE coepraHue 4 OK 01
OOHapy:xeHue IIpakTnyeckune 3aHATHSA 2 OK 02
HEOpPraHM4eCKUX | Aganu3 kaTuoHOB [-VI rpynn v aHMOHOB, B T.4. B MOJIEKYJIIPHOW U MOHHOM (opmax. 9
KaTHOHOB U Peakuuu oOHapy>kKeHUSI HEOPraHUYECKUX BEUIECTB B PEAIbHBIX 00BEKTAX OKPYKAIOIIEH CPEeIbl.
aHUOHOB JlaGopaTopHbie 3aHATHS 2

26




OO6HapyxeHne HeOPraHUYECKUX BEHIeCTB (KATHOHOB [—V TpyIi nin aHHOHOB) C HCIIOJIH30BAHHEM
Ka4E€CTBEHHBIX aHAUTUTUYECKUX PEAKIIUM.
AHaJIUTUYECKUE PEAKIIMU KaTUOHOB [-V rpymi.

[IpoBeneHne Ka4eCTBEHHBIX PEAKIUi, HCIIOJIb3YEeMBbIX JJIsi OOHAPY)KEHUS KATHOHOB | rpymnmbl (Kamws, 2

HaTpusl, Maraus, aMmMoHus), II rpynmsr Ha mpumepe 6apwust, 111 rpynmnst — cBunna, IV rpynms — amoMuHMs,

V rpymmesl — xkene3a (II u II1). Onucanue HaOMIOJAaEMBIX SBJICHUA U COCTABICHUE XMMHUYCCKUX PEaKIUi.
Tema 7.2. OcHoBHOE coaepxaHue 4 OK 01
OOnapy-xenue IIpakTHYeckne 3aHATHS 2 OK 02
OpraHn4CCKUX KauecTBeHHBIE XUMUYECKUE PEAKIINH, XapaKTepHbIE AJisi 0OHAPYKEHHS OTACIbHBIX KJIACCOB OPraHMYeCKHUX
BCILECTB COEMHEHMI: ()EHOJIOB, albAECTHI0B, KpaxMaia, YKCyCHON KUCIOThI, aMUHOKHUCIIOT U JIp. 5
OTACIBHBIX Jlenatypanus GelKOB IPU HATPEBaHUHU, [IBETHBIE PEAKI[UU OEIKOB.
KJIacCoB C CocTraBiieHre Ka4eCTBEHHBIX peakluii 0OHAPYKEHHSI OPraHUYECKIX COSTUHEHUI OTACNBHBIX KJIACCOB.
UCHOJIL30BAHUCM | [TaGopaTOpHBIE 3aHATHSI 2
KATCCTBEHHRIX OGHapyXeHHE OPTaHMIECKUX COEMHEHNH OTAETbHBIX KIACCOB.
peaKuu KadecTBEHHBIE PEAKIMK HA OTIEIbHBIE KJIACCHI OPTaHMYECKUX BELIECTB.

[IpoBeneHne Ka4eCTBEHHBIX PEAKIINI, HCTIOIB3YEMBIX JIJIsi OOHAPYKEHHSI OPraHUYECKUX BEIIECTB PA3TUIHBIX

KJIacCOB: (DEHOJIOB, aJIbJIETUIOB, KpaxMalia, YKCyCHOM KHUCIOThI, aMUHOKHUCIIOT, OeJIKoB U ap. Onucanue

HaOII0/IaeMBIX SBJICHUM U COCTABIICHUE XUMUYECKUX PEAKIIUHN H/IIIN CXEM. 5

KauecTBeHHBIN aHAIN3 OPraHUYECKUX COCTMHEHUH MO (YHKIIMOHATLHBIM TPYTIIIaM.

[IpoBeneHne KaueCTBEHHBIX PEAKIINH, UCIIOIb3YEMbIX JIJIsl PACIIO3HABAHUS OPIrAaHUYECKUX BEIIECTB

OTJIENbHBIX KJIACCOB MO (YHKIIMOHATHHBIM TPYyIIaM: Ha IPUMepPe aMHHOKHCIOT U KapOOHOBBIX KUCIIOT,

CIUPTOB U (PEHOJIOB, ATBJICTHI0B U KETOHOB. Onricanre HabII0JaeMbIX SIBICHUI U COCTABICHHE XUMHYECKHX

peaKIUil /WA CXEM.
IIpodeccnoHaNbHO-OPUEHTHPOBAHHOE COJepKAHNE (COAePKaHUe IPUKJIATHOTO MOAYJIs1) 42
Pa3pnea 8. Xumus B ObITY M IPOM3BOACTBEHHOM 1eAITEJIbHOCTH YeJI0BeKa 6 OK 01
Tema 8.1. OcHOBHOE cojiep:KaHne 6 OK 02
Xumus B ObITy 1 |[IpakTHUECKHE 3aHATHS 6 OK 04
NPOU3BOJCTBEHHOM [ JxomorHueckas 6e30MacHOCTh MOCIIEACTBHI OBITOBOM 1 MIPOU3BOJICTBEHHOM JIESITEIbHOCTH YEJIOBEKA, 4 OK 07
ACATCIEHOCTH CBsI3aHHAA ¢ J00bIYEH U epepaObOTKOM MOJE3HBIX UCKOMAEMBbIX; HCIIOJIb30BAHNS XMMHUECKHUX BEIIECTB B TIK'1.2
YyesroBeKa IIK 1.3

CEJIbCKOM XO03SIIICTBE U MOBCEIHEBHOM JKHU3HbBIO, IOMCK U aHAJIN3 XMMHYECKOH HHPOPMAIIUU U3 PA3INIHBIX
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MCTOYHMKOB (Hay4dHas ¥ yueOHO-Hay4yHas TUTEepaTypa, CpeicTBa MaccoBoi nHpopmaruu, cetb IHTepHET U
IpyTHE).

Keticsl (¢ yueTom Oyayieit mpodeccuoHanbHOM NesITeNbHOCTH) Ha aHAIM3 WH(POpMAIIUU O
MIPOU3BO/ICTBEHHOH JIEATETLHOCTH YEJIOBEKa, CBA3aHHOW C MepepabOTKO U MOyYeHHUEM BEIIECTB, a TAKXKE C
HKOJIOTUYECKOM 0e30MacHOCTBIO.

3ammuTa Keiica: [IpeacraBieHue pe3yIbTaToB PEIICHUS KEHCOB (BBICTYIUICHHUE C TTPE3CHTAIINEH )

IIK 2.3

*Paznen 9. UcciienoBanue 1 XUuMHYECKH aHAIN3 00beKTOB 0HOC(hepbl U 00bEKTOB BETEPHHAPHO-CAHUTAPHOI0 3HAYEHHUS,

npemnapartros (l)apMaKOJIOFI/II/I, MNPOAYKIHUH )KMBOTHOBOACTBA ! IMMIEJI0BOACTBA

36

Tema 9.1.1.
OcHOBBI
nabopaTopHOH
MPAKTUKH B
poheCCUOHATILHBI
X JIa0OpaTOPHAX

OcHOBHOe coiep:KaHue

JlabopaTopHble 3aHATHUS

JlaboparopHas pabota «OCHOBBI JIaOOPATOPHON MPAKTUKUY.
JIaGoparopHas mocya 1 XuMu4deckue peakTuBbl. OCHOBHBIE JTabopaTopHbIe onepanuu. JlabopaTopHoe
obopymoBanue. TexHuka 6€301MacHOCTH U TIpaBmiia paOdOThI (TOBEICHNS) B JIAOOPATOPHUH.

IIpakTH4YecKkue 3aHATHSA

BrimonHeHue pacyeToB Ha BBIXOJ IPOAYKTa PEAKIMH, MacCy HaBECKH, 00bEM paCTBOPHUTEISL.
O0paboTka JaHHBIX, aHATU3 U OLEHKA UX JOCTOBEPHOCTH (BBIYMCICHUE CPEAHETO 3HAUCHUS
HKCHEPUMEHTAIbHBIX JaHHBIX, TOTPELIHOCTH).

[IpencraBneHue pe3ynbTaToOB HIKCIEPUMEHTA B pa3IndHoi (opme (Tabauna, rpaduk, oTyeT, JoKIal,
MIPE3ECHTALINS).

OK 01
IIK 1.2
IIK 1.3
IIK 2.3

Tema 9.1.2.
XUMUYECKUN
aHaJiu3 Mpo0 BOJIbI

OcHoBHOE coacpkanue

Teopernueckoe o0yuenune

Knaccugukarus npo0 BoJbl 0 BUAY U HA3HAUYEHUIO, UCXOS U3 €€ XUMHUECKOTO COCTaBa.
OprasosienTHYECKUE CBOICTBA (3amax, MPO3padyHOCTh, IIBETHOCTh, MyTHOCTb) BOJIbl. KHCIIOTHOCTD U
LIEJI0YHOCTH BOJBL. pH cpenbl u MeTonbl ee onpezenenus. JKecTKOCTb BOABI M METOIBI €€ ONPECIICHHUS.
CylmHOCTh METOAA TUTPOBAHUS.

Bunel s)xecTkoCTH BOJIBI (BpeMEHHas U ocTosiHHAsS ). JKeCcTKOCTh BObI KaK MPUYHMHA BbINAI€HUS 0CAIKOB WU
o0Opa30BaHMs COJeH B BUJIE OTIOKEHUH, UMEIOIIUX MECTO B OBITY M Ha IPOU3BO/JICTBE.

CocTaB coseii, BbI3bIBAIOIINX KECTKOCTh BO/bl. XUMHUYECKHE IPOLECCH, YCTPAHSIOIINE KECTKOCTh BOBI.
VYpaBHEHMS] XUMUYECKUX PEAKIN, NIUTIOCTPUPYIOLINX IPOLECCHI, IPOUCXOASIINE IIPU yCTPAaHEHUH

OK 01
OK 02
OK 07
IIK 1.2
IIK 1.3
IIK 2.3
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KECTKOCTU. Y CTpaHEHUE BPEMEHHOM KECTKOCTU OBITOBBIMU M XUMHUECKUMHU criocobamu. CriocoOsl
yCTpaHEHUS MOCTOSHHOM JKECTKOCTH. BIusHIE KECTKOCTH BOJIBI HA KOXKY U CTPYKTYPY BOJIOC.

IIpakTHYecKkne 3aHATHS 2

CriocoObI BEIpaKEHUST KOHIICHTPAIIUU PACTBOPOB: MaccoOBast J0JIsl pACTBOPEHHOTO BEIIECTBA, MOJISIPHAS U
MOJISITbHAST KOHIICHTpauu. TuTp pactBopa. PemeHne npakTuKo-OpueHTHPOBAHHBIX TEOPETUUCCKUX 3aIaHUI
Ha pacyeT KOHIEHTPAIHUN 3arpsI3HSIONINX BEIIECTB H UX CPABHEHUE C MPEACTHHO JOIMTYCTUMBIMU
koHnentpanusmu (I11K).

JlabopaTopHble 3aHATHS 2

W3ydenue cocraBa 1 CBOMCTB BOJIBI.

Hcnonp3oBanue MeTo10B (pUIBTPOBAHUS U aICOPOIMH [Tl OTICIICHHS 3arPS3HCHUI B HCCIIeyeMoi Ipooe
BOJbI. BIOOp MeTO/1a OYMCTKHU B 3aBUCUMOCTH OT BHa 3arpsi3HeHus. CpaBHeHHE 3G (HEKTUBHOCTH
PA3JIMIHBIX METOAOB OYMCTKHU BOJbI B Pa3HBIX YCIIOBUAX (B Ha60paTOpI/II/I, B IOMAIITHUX U ITOJICBBIX
ycnoBusix). Onpeznenenre pH Bobl U €€ KUCIOTHOCTD.

Omnpenenenne pH cpeabl ¢ TOMOIIBIO YHUBEPCATHHOTO HHIMKATOPA.

OmnpenerneHne 5KeCTKOCTH BOJBI M CITIOCOOBI €€ YCTpaHEHHS.

CriocoObl yCTpaHEeHHUsT BCEX BUJIOB JKECTKOCTH B 3aBUCHMOCTH OT COCTaBa COJIeH KeCTKOCTH. Perienune
SKCIIEPUMEHTATILHON 3a/1a4M Ha BBISIBICHUE BPEMEHHON U MOCTOSTHHOM JKeCTKOCTH BOJbl. OIeHKa
BEPOATHOCTH YCTPaHEHUS BCEX BUJIOB JKECTKOCTH B IOMAIIHUX YCIOBHUSX.

Tema 9.1.3. OcHOBHOE coJepKaHne 6 OK 01
XUMHAYECKUH Teopernyeckoe o0yueHue 2 OK 02

KOHTPOJIb Ka4€CTBa | KayecTBEHHbII XUMHUECKUI COCTAB MPOAYKTOB KMBOTHOBOJICTBA U IMUEIOBO/ICTBA. BemiecTna, OK 07
HIPOYKTOB ¢danbcupuImpyomue NpoAyKThl MUTaHUS, U BELIECTBA, 3arpsA3HsIOIINE MPOAYKTHI uTaHus. OnpeaeneHue IIK'1.2
KUBOTHOBOZCTBA U | 3arps3HAIOINX XUMUYECKUX BEILIECTB B IPOAYKTAX IMUTAHUSA, ONIPEACIICHUE BEIIECTB, HE 3asBJIICHHBIX B IIK 1.3
I9EJI0BOACTBA COCTaBE MPOAYKTOB NUTaHUs. BiMsAHNE IPOAYKTOB MUTAHKS HA 3J0POBbE YEIOBEKA. IIK 2.3

IIpakTHyeckune 3aHATHSA 2

OpFaHquCKHe 1 HCOPraHUYCCKHUE BCUICCTBA, BXOAANIUE B COCTAaB IMTPOAYKTOB ) XKUBOTHOBOACTBA U
T49€JI0BOACTBA. OnpeﬂeHeHHe CoCTaBa MaKpO U MUKPOIJICMEHTOB. I/ISyquHe MMPEATOKECHHBIX

mnmpenoaaBaTeji€M MPOAYKTOB Ha MPEAMET XUMHUUYCCKOI'o COCTaBa, OIPCACIICHUEC )IOJ'I@fI oT CyTO‘IHOﬁ HOPMEI 2
MakKpO 1 MUKPOI3JIEMCHTOB B YKA3aHHOM IIPOJAYKTC.

Pemenue MMPAKTUKO-OPUCHTHPOBAHHBIX 3a/1a4 110 YJIYYIICHHUIO Ka4CCTBA IIPOAYKIIUU ) KUBOTHOBOACTBA.
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JlabopaTopHble 3aHATHS 2

HccnenoBanne XMMUYECKOTO COCTaBa MPOyKTOB )KMBOTHOBOJCTBA U IMUENIOBOACTBA. MccnenoBanue

IIPOLYKTOB IIUTAHUS HA HAJIMYKE YTIICBOJOB. 9

HccenenoBanue MOJIOYHBIX IPOAYKTOB Ha HAJIMUKE Kpaxmana. MccienoBanue IpoyKTOB Ha HAJIM4Ke

[JIFOKO3BI.
Tema 9.1.4. OcHoBHOe coaep:kanne 6 OK 01
XUMHUYECKUI Teopernuyeckoe o0yuenune 2 OK 02
aHanu3 mpoo Krnaccudukanus rurueHu4ecKiuX CpesICTB MO YXOAY 32 )KUBOTHBIMU M UX Ha3HAUYCHUE, HCXOS U3 OK 07
CPEACTB MO YXOAY |XuMUYECKOro cocTaBa. VeHTH(UKAIUS THTUEHUYECKUX U Ie3HHPUIIMPYIOIIUX CPEJCTB IO YXO1y 32 OK 04
34 JKHBOTHBIMH KUBOTHBIMH 110 XUMUYECKOMY COCTaBY, OITMCAaHUE BO3MOXXHOCTEN UX IPUMEHEHHS. 5 IIK1.2

TpeboBanus kK KaueCTBY THTMEHUYECKUX U AC3UH(DULIMPYIOIMIUX CPENICTB M0 YXOAY 32 )KUBOTHBIMHU. IIK 1.3

Onucanue 0COOEHHOCTEN MCII0JIb30BAaHMSI TUTHEHHUYECKUX U 1€3UH(DUIMPYIOIUX CPEJCTB M0 YXO1y 3a IIK 2.3

KUBOTHBIMHU.

IIpakTnyeckune 3aHATHSA 2

OO0nacTu NpUMEHEHUsI TUTHEHUYECKUX CPEJICTB 110 YXOAY 32 )KUBOTHBIMU, UCXO/Is1 U3 KaU€CTBEHHOI'0 U

KOJIMYECTBEHHOI'0 COCTaBa, a TAKXKE BU/1A KUBOTHOTO. 9

XUMUYECKUE COCTABIISIIOIINE TMTHEHNYECKUX U J€3UH(UIUPYIOLIUX CPEICTB MO YXOAY 33 KUBOTHBIMHU.

Bo3MmoxHBIE alIepreHsl.

JlabopaTopHbIe 3aHATHS 2

HccnenoBanne XuMUYECKOTO COCTaBa TMTMEHUYECKUX U J€3UH(DULHPYIONIUX CPEICTB MO YXOY 3a

KUBOTHBIMHU.

Onpenenenne pH BoIHOTO pacTBOpa TMTHEHUYECKUX U AC3UH(DUIMPYIOMINX CPEJICTB M0 YXOAY 3a

KUBOTHBIMH. 2

Onpenenenne pH ¢ nucnonp3oBanneM HHAUKATOPOB. OIIEHKA TUIIOB CPEIbI THTUEHUYECKUX U

JEe3UH(PULIUPYIOLIMX CPEICTB MO YXOY 3a )KUBOTHBIMH B MIPEJICTABICHHBIX 00pa3lax (CHIbHOKHCIAs,

KHCJIast, cTaboKucIas, HeMTpaabHas, IEI0YHas).
Tema 9.1.5. OcHoBHoOe coaep:kanue 10 OK 01
Hccnenosanme Teopernyeckoe o0yueHue 2 OK 02
HIPOAYKINHN VY4eOHo-Hccae10BaTeNIbCKHU MPOEKT B 00JIaCTH MCCIeI0BaHUs MTPOAYKIIMH (PapMaKOIOruu JUIsl )KUBOTHBIX. 9 OK 04
thapmaxonorun 00630p TeM y4eOHO-UCCIEA0BATEbCKUX MPOEKTOB. AJITOPUTM BBITIOJHEHUS MpoekTa. OnpeaeneHue OK 07
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JJIs1 JKUBOTHBIX

poOIeMBbl HccIeI0BaHus. MeToIpl IOUCKa, aHaIu3a U 00padOTKH HHPOPMAITUHN O TIPOTYKIHH

IIK 1.2

(bapMaKoJIOTUH TSI dKUBOTHBIX B PA3JIMYHBIX UCTOUHUKAX. IIK 1.3
IpakTHYecKHe 3aHATHS 4 IIK 2.3
[Mponykiust GpapMakoIoOruu AJisi )KUBOTHBIX, KIIacCU(UKAIINS, Ha3HAUYCHUE, TO3UPOBKA, TOOOUHBIC YPPEKTHI, 9
ananoru. OOOCHOBaHHME aKTyaJIbHOCTH BBIOpAaHHOW TeMbl. BrIsiBieHHEe mpobiembl uccienoBanusi. Beibop
00BEKTOB M METOAOB HccienoBanus. [locranoBka neneid u 3amad uccienoBanusd. OnpeneneHue MpoIyKTa
uccienosanus. OnpeaeneHne 3TarnoB U COCTaBICHUE TUIaHa NCCIICIOBAHMS. 5
3amura mnpoekta: I[lpexcraBneHne pe3ysibTaToOB BBINOJIHEHUS YYeOHO-HCCIICTOBATEIBCKUX IPOSKTOB
(BBICTYILJICHHE C TIPE3EHTAIUEH ).
JlabopaTopHble 3aHATHUS 4
HccnenoBanne npoaykKuuu (GpapMakoJOTHM JJIsl KUBOTHBIX PA3IMYHBIX MMPOU3BOJHUTENEH Ha KUCIOTHOCTS,
MIETIOYHOCTh, XMMHUYECKHI COCTaB (3arps3HUTENH, MaKpo- WU MHUKpodyeMeHThl). OOpaboTka pe3ysbTaToB 4
uccinenoanus. [IpurorosneHue pacTBOpOB € 33JaHHOM MacCOBOM J0J1€H pacCTBOPEHHOIO BelecTBa (IJII0K03a,
xJyopuj HaTpus). MccnenoBanue npenapaTtoB Ha COBMECTUMOCTb.
Kouncyabranumn 10
IIpoMe:xxyTouHasi aTTecTAlUSA M0 TUCHHUILIMHE (IK3AMEH) 8
Bcero 162
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3. YCJI0OBUSA PEAJIMZALIUUA ITPOTI'PAMMBI
OBIIIEOBPA3OBATEJIbHOM JUCOUILJIAHBI

3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ecredeHnIo

Jns peanuzanuu MporpaMMbl AUCHMILTUHBI MPEAYCMOTPEHBI CIEAYIONIME CIeUaTbHbIE
MOMEIIEHUS: yIeOHBI KaOWHET C JIaDopaTOpPHUE, B KOTOPOM UMEETCSI BO3MOKHOCTh 00ECIICUUTh
cBOOOHBIN 10oCcTyn B IHTEpHET BO BpeMs y4eOHOTO 3aHSATHSL.

[Tomemenue kabuHeTa yAOBJIETBOpsET TpeOoBaHMsAM CaHMTApPHO-3IUAEMHUOIOTHYECKUX
npasuwsl U HopMmatuBoB (CanlluH 2.4.2 Ne 178-02) u ocHameHO THUIIOBBIM O0OpPYJAOBaHUEM,
yKa3aHHbBIM B HACTOSIIIUX TPEOOBAHUAX, B TOM UUCIIE CIICHUATU3UPOBAHHON yueOHOIH MeOenbio U
cpeacTBaMu OOydeHUs, JOCTATOYHBIMU IS BBIIOJHEHHUS TpeOOBaHMH K YPOBHIO MOATOTOBKHU
oOyyJaronuxcs.

OoGopynoBanue yueOHOro kabuHeTa (HArJIsiIHbIE MOCOOMsI): HAOOPHI MAPOCTEPIKHEBHIX
MoJieJIe MOJIEKYJ, MOJENN KPUCTAIUIMUECKUX PEHIETOK, KOJUIEKIIMU IPOCTBIX M CIOKHBIX
BEIIECTB, KOJUICKIMM MOJMMEPOB; KOJUICKIHMS TOPHBIX TIOpOJ M MHHEpaloB, Talnuia
Memnneneesa, yueOHbIe QriIbMBbI, IH(PPOBBIE 00pa30BATENBHBIE PECYPCHI.

Texnuyeckue cpeacrsa 00y4eHHsi: KOMIIBIOTEp C YCTPOHCTBaAaMH BOCIPOM3BEIECHUS
3ByKa, IPUHTEP, MYJIbTUMEAUA-IIPOEKTOP C HSKPaHOM, MYJbTUMEIUIHAs JOCKa, yKa3ka s
MpEe3CHTALN.

OobopynoBanue J1adoparopum M pado4YMx MecT Ja0OpPaTOPUM: MEH3YPKH, MMHUIIETKU-
KareJbHUIIbI, TEPMOMETPBI, MUKPOCKOII, JTIyTMbl, TPEIMETHbIE U TOKPOBHBIC CTEKJIA, MJIAHIIETHI
JUISL KamelbHBIX peakiuii, (uimbTpoBaibHass Oymara, HMPOMBIBAJIKHU, CTEKJISHHBIC HPOOHPKH,
pe3uHOBBIE TMPOOKH, (oHApUKH, HAOOpP PEAKTHBOB, CTEKISHHBIC MalOYKH, INTATHUBBI JUIS
MpOoOUPOK; MEPHBIE IMJIMHJIPbI, BODOHKU CTEKJISTHHBIE, BOPOHKH JICIUTEIbHBIC [IHJIMHIPUICCKUE
(50-100 mu1), cTynku ¢ ecTHKOM, GappopoBbIe YAIIKH, MUHIIETHI, QUIBTPHI OyMaXKHbIC, BaTa,
MapJisi, 4aCOBbIE CTEKJIA, AJIEKTPOILIUTKHU, Ta0OPATOPHBIE IITATUBbI, CHUPTOBBIE TOPEIKHU, CIIUYKH,
npubop s moilydeHus ra3oB (WM mpoOWpKa ¢ ra300TBOAHOW TPYOKOi), mepkaTenu s
MPOOUPOK, CKIISTHKU JJIsi XpaHEHHs] pEaKTUBOB, pa3laTOYHBIC JOTKH;, XUMUYECKHe cTakaHbl (50,
100 u 200 mn); mImaTeny; MUHIETHI; TUTEIbHBIE HIUIMIBI; CEKYHAOMEpHI (TaliMepsl), MEpHbBIE
npobupku (Ha 10-20 M) u MepHbie ko061 (25, 50, 100 u 200 mi), BoasiHas OaHsl, CTEKJISTHHBIE
NaJOYKH; KOHMYeckue Koyiobl it TuTpoBaHus (50 m 100 mut); MHAMKATOPHBIE MOJOCKHU AJIs
onpeneneHus pH u crangapTHas HHANKATOPHAS ITKAJa; YHUBEPCATbHBIA HHANKATOP; TUTIETKH Ha
1, 10, 50 mn (unu no3atopsl Ha 1, 5 u 10 mit), 6ropeTKH ISl TUTPOBAHUS, MEAUIIMHCKHUE ILITPUILIBI
Ha 100-150 My, naGopaTopHble U aHATUTHUYECKHE BeChbl, pH-MeTphl, CylMIMIbHbIN mKad, U Ip.
nabopaTopHoe 000py10BaHHE.

3.2. UupopmannoHHoe obecnedeHne peajsn3aui NporpaMmMsbl

1. Ina peanuzanuu mporpamMmbl OMOIMOTEUHBIH (HOHA 00pa30BaTENbHON OpraHu3aluu
UMEeT TIeYaTHbhle H DJJEKTPOHHBIE 0oOpa3oBaTeNbHbIE W HH(POPMAIIMOHHBIE PECYPCHI,
pPEKOMEH/I0BaHHbIE JUIsI MCIOJB30BaHUSA B 00pa30BaTeNbHOM IIpollecce, HE cTapiie 5 JieT ¢
MOMEHTa U3JIaHusl.

2. IledaTHble U3IaHUS 110 pean3auu 001e00pa3oBaTeIbHON JUCITUTIIINHBL:

Ocnoenbvie newamuvie u30anus
1. Audunorenona, 1. B. Xumus: yueOHUK U MPAKTUKYM U1l CPEAHETO
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npodeccuonansHoro oopazosanus / 1. B. Aupunorenona, A. B. babkos, B. A. [TonkoB. — 2-¢
U3 1., uctp. u gon. — Mocksa: M3narensctBo FOpaiit, 2022.

2. I'abpuensn, O. C. XuMus: TeXHUUYECKUN U €CTECTBEHHO- HAYYHBIH NMPO(UIIb, A CTYICHTOB
CIIO, yuebnuk / O. C. I'abpuensu, U. I'. Octpoymos, C. A. CnaakoB. — MockBa: Akanemusl,
2024. — 398 c. — ISBN 978-5-0054-1767-1

3. Epoxun FO.M., Koanea U.b. Xumus. nius npodeccuii v crienuaibHOCTEH €CTECTBEHHO-
HayqHoro mnpoduis, ydeOnuk. M.: Axanmemus, 2023, (IlpodeccuonanmbHoe oOpa3oBaHUE.
O6meoOpa3oBarenbHble TUCHUILUIHHBI) - 448 ¢. ISBN 978-5-7695-8595-8

4. Huxonbckuii, A. b. Xumus: y4eOHUK W TPaKTUKyM JJIsi CPEAHEr0 MpoeCCHOHATHLHOTO

obpazoBanus / A. b. Hukonbckuii, A. B. CyBopoB. — 2-¢ u3g., nepepad. u mon. — Mocksa:
N3znarensctBo FOpaiit, 2022. — 507 c.

5. Xumus: yuyeOHUK aia cpemHero npodeccuoHanbHoro oopasoBanus / FO. A.Jlebenes, I'. H.
®danees, A. M. I'omy6es, B. H. IllaroBan; mox obmielt penaknuei I'. H.®aneera. — 2-e u3.,
nepepad. u gon. — Mocksa: UznarenscTBo FOpaiit, 2022. —431 c.

JononnumensHvle ucmoyHuku

1. Xumus. 10 kiace. YrayOonénusiit yposeHs : yueOnuk/ B.B. Epemun,
H.E. Ky3smenko, B.1. Tepenun, A.A. JIpo3nos, B.B. Jlynun; nmox pen. B.B. Jlynuna. —M.:
[Ipoceemenue, 2022.
2. Xumus. 11 xnacce. Yriyonéunslii yposens : yueOnuk/ B.B. Epemun, H.E. Ky3pmenko, A.A.
Hposnos, B.B. JIynun; nox pen. B.B. Jlynuna. — M.:Ilpocsemenue, 2022. — 478, [2] c.: ui.

3. Xumus. Yrnyonenusid ypoBenb. 10—11 kmaccel: pabouas nporpamma k nunuun YMK B.B.
Jlynuna: yuebHo-metoauueckoe nocooue / B.B. Epemun, A.A. [posnos, U.B. Epemuna, 3.10.
Kepumos. — M.: [Ipoda, 2017.
4. Meronnueckoe nocobue k yueonuky B. B. Epemuna, H. E. Ky3pmenko, B.W. Tepenuna, A. A.
Hpo3nosa u ap. «Xumus. YrayoneHusiit yposerby». 10 kimacc / B.B. Epemun, A.A. JIpo3nos, 1.B.
Epemuna, B. . Maxonuna, O. 1O. Cumonoga, 3.10. Kepumos. — M.: JIpoda, 2018. — 339 c. :
WL

5. Meronuueckoe nocodue k yueOnuky B. B. Epemuna, H. E. Ky3pmenko, A. A.
Hpo3noBa u ap. «Xumus. YriayOseHHsli ypoBeHb». 11 knacc / B. B. Epemun, A.A.JIpo3nos, 1.B.
Epemuna, H.B. Bonkosa, H.B. ®upcrosa, 2.10. Kepumon. — M.: [Ipoda, 2018.

6. I'ycea, E. B. Xumus s CIIO: yueOHo-MeTonnueckoe mocobue / E. B. I'yceBa, M. P.
3uranmuna, J1. Y. Kynukosa. — Kazans: KHUTY, 2019.

ISBN 978-5-7882-2792-4. — TekcT: »11eKTpOHHBIH // JIaHb : 2IeKTPOHHOONOIMOTEYHASI CHCTEMA.
— URL: https://e.lanbook.com/book/196096 (nata oopamenus: 14.10.2022). — Pexxum goctyna:
JUIsl aBTOPH3. TOJIb30BaTEIIEH.

7. Uepnukosa, H. }O0. Xumus B 70CTYITHOM H3JI0KEHUH: yueOHOE ocooue s
CIIO / H. YO. Yepnukosa. — 2-e u3sf., crep. — Cankr-IlerepOypr: Jlans, 2022

ISBN 978-5-8114-9500-9. — TekcT: anekTpoHHbIH // JIaHb: 31eKTpOHHOOMOINOTEYHAs cCCTEMA.
— URL: https://e.lanbook.com/book/195532 (nara o6pamenus: 14.10.2022). — Pexum noctyna:
JUISl aBTOPH3. TOJIb30BaTEIEH.

8. llleBnunpina, JI. B. Xumus: yuebnoe mocoodme / JI. B. IlleBHunpina, A. M. AmapHeB. —
HoBocubupck: HI'TY, 2017. — 92 c. — ISBN 978-5-7782-3345-4. // Jlanb: 31eKTpOHHO-
ouOmmoteuynas cuctema. — URL:https://e.lanbook.com/book/118505 (mata oOparmieHus:
14.10.2022). — PexxumpmocTyma: JUisi aBTOPHU3. MOJIb30BATEICH.

9. baunos, JI. H. Xumus: yuebnuk nns CI1O / JI. H. biunos, W. JI. [lepdunosa,
T. B. CokonoBa. — 2-e u3zf., crep. — CankTt-IlerepOypr: Jlanp, 2021. — 260 c.
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ISBN 978-5-8114-7904-7. — TekcT: 31eKTpOHHBIN // JIaHb: 371€KTPOHHOOUOIMOTEUHAS CUCTEMA.
— URL: https://e.lanbook.com/book/167183— Pexwum noctyma: ajisi aBTOpHU3. MOIb30BATENICH.
10. T'abpuensn, O. C., JIpicoBa, I'. I'. Xumust: kaura 1u1s npenoaBates: y4e0.-MeTo1. mocoobue.
— M. Akagemus, 2012. - 332 c.

11. Yepnukona H. 0., Memepsikora E. B. Pemaem 3aaun mo XuMu# caMOCTOSTEIBHO: yUeOHOE
nocobue / H. 0. Yepnuxora, E. B. MemepsikoBa — CanktlletepOypr: Jlans, 2022. — 328 c.
12. PesnukoB B. A. COOpHUK yIpaXHEHUH 1 3a7a4 110 OPraHUYeCKOW XUMUHU: Yu4eOHOe mocooune
/ B.A. Pe3nukoB — Cankr-IletepOypr: Jlans, 2021. — 226 c.

13. Kanyctuna A. A., Xampuenko W. I'., JIubano B. B. O0Omas u HeopraHuueckas XuUMHUSI.
[Tpaktukym / A. A. Kanycruna, . I'. Xansuenko, B.B. JIubanos — CanxtllerepOypr: Jlanb,
2020. — 152 c.

Hnmepnem-pecypcol
1. hvsh.ru — XKXypran «XuMus B IKOJIE».
2. https://postnauka.ru/themes/chemistry — nekmum mo xwumuum Ha caiite IlocTHayka.
http://gotourl.ru/4780 (http://elementy.ru/)Hayuno-nonynspHeiii TpoeKT «IJIEMEHTHI OOJBIION
Haykn» ((hU3MKa, XUMUS, MATEMAaTHKa, aCTPOHOMHUS, HAYKH O KU3HU, HAYKH O 3eMJIe).
3. http://gotourl.ru/4783 (http://potential.org.ru/)  41CaiiT Hay4HO-TIONMYJSPHOTO >KypHaia
«ITorennmany». XKypnan uzgaéres ¢ 2005 r., ¢ 2011 r. — pazngen «Xumus».
4. http://gotourl.ru/4785 (http://www.hij.ru/) Caiit Hay4HO-TIONMYJISPHOTO KypHana «XUMHUS H
#u3Hby». KypHan uzgaéres ¢ 1965 r.
5. http://gotourl.ru/4786  (http://www.chemnet.ru/rus/elibrary/) OtkpsitTast  3IEKTpOHHAsI
Ooubnmmoreka xumuueckoro moprana «Chemnet», comepxuT ydeOHble W HH(DOPMAIMOHHBIC
MaTepualibl JUIsl MIKOJBHUKOB M yuuTelicd. B Hell MOXXHO HaWTH y4eOHMKH 1O OO0IIed u

HEOPraHMYECKON XMMHH, OPraHUYECKOW XHMHH, MyJIbTHMeIWaMaTepualbl, a TaKXkKe 3aladyd
XUMHYCCKUX OJIMMIIMA]] C pCHICHUAMU,3a0a4YU BCTYIIUTCIbHBIX 3K3aMCHOB JJIs1 a6I/ITypI/ICHTOB.

6. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/) NadopmarionHbie MaTepuaib 00
onuMmmuanax: MOCKOBCKOW Tropojackoi, Bcepoccuiickoi, MenaeneeBckoi, MexyHapOaHOM.

[puBeIeHBI 3a1a4 TEOPETUIECKUX M IKCIIEPUMEHTAIILHBIX TYPOB, ITOAPOOHBIE PEIIEHHS, CITUCKH
u dororpaduu nodeauTenei.

7. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/) Cuctema auCTaHIIMOHHOTO OOYYEHHUS,
HarpaBJCHHAs B TIEPBYIO OYEpE/lb Ha MOATOTOBKY K OJUMITHAIAM BCEX YPOBHEH — OT MIKOJIBHBIX
10 Mexaynapoanoi. CalT COAEPKUT OrpOMHOE KOJHUYECTBO 3a/1a4, CIPYIITHUPOBAHHBIX KaK I10
TeMaM, TaK | 1o ojauMIHagaM. [1o BceM OCHOBHBIM pa3jieiaM XHUMHUH MPUBEIEH TEOPETUUECKHUI

MaTepuai U pa3o0paHbl PelIEHUS] TUIIOBBIX 33]1a4.
8. http://gotourl.ru/4789 (http://www.nanometer.ru/) Tlopran mo HaHoTexHosorusiM. OCHOBHas
1eab — pa3BUTHE 00pa3oBaHMs B 00JIACTM HAHOTEXHOJOTMM M TOJITOTOBKA K HMHTEPHET-

OJIMMITHAJIE TT0 HAHOTEXHOJIOTHSIM.
9. http://gotourl.ru/4790 (http://webelements.com/) Hanéxnas cnpaBounas wuH(popManus o
XMMHUYECKUX 3JIEMEHTaX U X CBOWCTBAX (Ha aHTIIMHCKOM SI3BIKE).

10. http://gotourl.ru/4792 (http://periodictable.ru/) Pycckos3biunblii caliT O CBOMCTBax
XMMHYECKUX 3JIEMEHTOB.

11. http://gotourl.ru/7180  (https://www.lektorium.tv) Hekommepueckuii caiiT OHJaiH-
00pa3oBaHusi, 115 IKOJbHUKOB, CTYICHTOB U YUHUTEIICH.

12. http://gotourl.ru/4800 (https://www.cas.org/) Caiir Chemical Abstract Service — cambrit
ABTOPUTETHBIA B MUPE XUMHH HH(DOPMALIMOHHBIA HHTEPHET-pecypc (CalT MIaTHBIN).
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http://www.nanometer.ru/
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13. http://www.organic-chemistry.org/ IToprai o opraHu4ecKoi XUMHU Ha aHTJIUHCKOM SI3BIKE.
14. http://www.xumuk.ru  CaldiT 0 XuUMHH: KIACCHYCCKHE YYCOHHKH, CIIPABOYHUKH,
SHLUKJIONEUH, MOUCK OPraHUYECKMX W HEOPraHWYEeCKUX pEeaKiMid, COCTABICHUE ypaBHEHHM

peaKuui.
15. http://orgchemlab.com/ Caiit, nmocBsAmEHHBINH IPaKTHYECKOH paboTe B 1abOpPaTOPUH.
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4. KoHTpOJIb ¥ OLIeHKA Pe3yJ1bTATOB 0CBOCHHS 0011e00pa30BaTe/IbHOM
AUCHUNIMHBI

KoHTposb 1 OlIeHKa pe3ynbTaToB 00y4eHUs OCYLIECTBISIETCS IPenogaBaTesieM B Iporecce

IOPOBEICHUS NPAKTUYECKUX 3aHATHH U Ja00paTOpHbIX paldoT, TECTUPOBAHUS, a TakKKe

BBITIOJTHEHU A 06y‘IaIOI_HI/IMI/ICH HHAUBUAYAJIBbHBIX 3a,I[aHI/II>'I, ITPOCKTOB, I/ICCJ'IC,HOBaHI/II\/'I. PC3y.]'IBTaTBI
06yLIeHI/I5[ OIIPEACIIAOT, UTO 06yqafonmec51 JOJIXKHBI 3HATbh, IOHUMAaTh U JEMOHCTPUPOBATH I10
3aBCPIICHNUU U3YUCHUA TUCHUIIIINHBI.

Jns dopMupoBaHus, KOHTPOJIS U OLIEHKH PE3YyJbTaTOB OCBOCHHS y4eOHOW NHCUUILIHHBI

UCIIOJIE3YETCS CUCTEMA OLICHOYHBIX MEPONPHUATUH, TIPEICTABIISIONIAST COO0N KOMILUIEKC YIeOHBIX

MEpOTPHUATHIA, COTJIACOBAHHBIX C pe3yJbTaTaMu OOy4eHHUs M C(HOPMYIHPOBAHHBIX C yUETOM
OI'OC COO (npeametHsble pe3ynbratel 1o aucuuiuae) 1 I'OC CIIO.

Ne Monys, / Pasnen Pe3yabTar 00yueHus OueHovHbIe MepONPUATHS OK
/ Tema

| |OcHoBHOI1 MOAYIb

1 [(Pazpen 1. @opmyaupoBaThH Ha30BbIE
OcHoBBI MOHSITUS U 32aKOHBI XUMHH
CTpOeHust
BelllecTBa

1.1 |Crpoenue aromoB |COCTaBISATH XUMUYECKHE 1. Tect «CTpoeHHe aTOMOB OK 01
XUMHYECKHUX dbopMyIIbl COEIMHEHUH B XUMHYECKHX 3JIEMEHTOB U
3JIEMEHTOB U COOTBETCTBUU CO CTETICHBIO |IPUPOAA XUMHUYECKON CBSI3MY.
pupoaa OKHCIICHUSI XUMUYECKHUX 2. 3ajaum Ha COCTaBIICHUE
XUMHUYECKON AIIEMEHTOB, UCXOJS U3 XUMHUYECKUX (POpMYyII
CBS3U BaJICHTHOCTH U JIBYXaTOMHBIX COETUHEHUN
AIIEKTPOOTPHULIATETLHOCTH  |(OKCUAOB, CYIb(UIOB,
TUAPUAOB U T.IL.).

.2 |llepmomnueckuit | XapakTepu3oBarb [IpakTuko-opuentupoBanusie |OK 01
3aKOH U TaONMUIA |XUMHUYECKHE DJIEMEHTHI B |[TEOpPETUUYECKUE 3aJaHHs Ha OK 02
J.1. MenneneeBa |COOTBETCTBUU C UX XapaKTEPUCTUKY XUMUYECKUX

MI0JIO)KEHHUEM B 3eMeHTOB: «MeTannudeckue /
NEPUOANYECKON CUCTEME  |HEMETAJNINYECKHE CBOMCTBA,
XUMHUYECKHUX 3JIEMEHTOB ANEKTPOOTPHULIATENLHOCTD U
.. Menneneesa CPOJCTBO K JJIEKTPOHY
XUMHYECKHUX 3JIEMEHTOB B
COOTBETCTBUE C UX
AJIEKTPOHHBIM CTPOEHUEM U
MI0JIO)KEHUEM B IIEPUOANUYECKOM
CUCTEME XMMHYECKHX
aneMmenToB .. MenneneeBay.

2 |Pa3zgen 2. CocTaBisiTh ypaBHEHHUS U
XuMnuyeckue CXeMbl XMMHY€CKHX
peaxkuuu peaxkuui
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Monyas / Paznen
/ Tema

Pe3yabTar 00y4yeHus

OueHoYHbIe MEPOTIPUSTHS

OK

2.1

Tuner
XUMHYECKAX
peakuuii

CocTaBIATh peaKIum
COC/IMHCHUS, PA3JIOKCHUS,
oOMeHa, 3aMeIleHH,
OKHCJIUTEJIbHO-
BOCCTAaHOBUTCIIbHBIC
pCaknuu U p€akumuun
KOMIUIEKCO0OpazoBaHus (Ha
npuMepe
THJIPOKCOKOMITJICKCOB
ATIOMHUHHUS M [UHKA) C
y4acTHEM HEOPraHUYECKUX
BEIIIECTB

1. 3amauu Ha cocTaBICHUE
YpaBHEHUH pEaKInil:

— COCMHEHHS], 3aMEeILEeHUS,
paznokeHusi, oOMeHa U peakiuit
C y4acTHEM KOMILIEKCHBIX
coeMHEHUH (Ha mpuMepe
TUAPOKCOKOMILIEKCOB
ATIOMUHUS U [IUHKA);

— OKUCJIUTENIBHO-
BOCCTaHOBUTEJIbHBIX PEAKIUH C
UCIIOJIb30BaHUEM METO/a
3NEKTPOHHOTO OanaHca;

— C y4acTHEM KOMIUIEKCHBIX
coeMHEeHu! (Ha mpumepe
TUAPOKCOKOMILIEKCOB ITUHKA U
QIIOMUHHUS).

2. 3ajaum Ha pacuer
KOJIMYECTBEHHBIX
XapaKTePUCTHK MPOAYKTa
peaKIuu COSMHEHHSI; MAaCCOBOM
WK 00bEMHOM 0K BBIXOJ1a
MPOJIyKTa PEakluyi COSAMHEHUS
OT TEOPETUYECKH BO3ZMOXKHOTO;
00BEMHBIX OTHOIIICHUH Ta30B;
KOJIMYECTBEHHBIX
XapaKTEPUCTUK UCXOIHBIX
BEILECTB U MPOJIYKTOB PEAKIINH;
Macchl (00beM, KOTHUECTBO
BEIIIECTBA) MPOAYKTA PEaKIIUH,
€CJIM OJTHO M3 BEIIECTB JIAHO B
BHJIE PACTBOPA C OMPEICICHHON
MacCOBOM J0JIEH PACTBOPEHHOIO
BEILIECTBA.

OK 01

2.2

DIEeKTPOTUTHYECK
as qUccoLManis u
WOHHBIA 0OMEH

CocTaBnsiTh ypaBHEHHUS
XHUMHYECKUX PEaKIiu
HMOHHOTO OOMEHa ¢
y4acTHEM HEOPraHUYECKUX
BEIIECTB

1. 3agaHus Ha COCTABIICHHE
MOJICKYJISIPHBIX 1 HOHHBIX
peaKkiuii C yyacTUEM OKCHUJIOB,
KHCJIOT, OCHOBAaHMH U COJIEH,
HMOHHBIX peaklUi TuapoIn3a
COJIEH, YCTAaHOBJICHUE
W3MEHEHUS KUCIOTHOCTH CPE/IbI.
2. JJaboparopnas pabota
«Peaknmu rupoIu3ay.

OK 01
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Monyas / Paznen

Ne Pe3yabTar 00y4yeHus OueHoYHbIE MEePONIPUATHS OK
/ Tema
3 |Pa3mea 3. HccaenoBathb cTpoeHue u
Crtpoenue u CBOMCTBA
cBoiicTBa HEOpPraHU4YeCKHUX BellecTB
HEOpPraHHu4ecKUuX
BellleCTB

3.1 |Knmaccudukanms, |Knaccudumuponars 1. Tect «Homenknatypa u OK 01
HOMEHKJIaTypa U |HEOPTraHWYECKUE BEIIECTBA |HAa3BaHUE HEOPTaHMUYECKUX
CTpPOCHHUE B COOTBETCTBHUU C UX BEILIECTB UCXOJSI U3 UX
HEOPTraHUYECKUX |CTPOCHUEM XUMHYECKON (GOPMYIIbI HITH
BEILIECTB COCTaBJICHHE XUMHUYECKOU

(hopMyJIbI HCXOMIS U3 Ha3BaHUS
BEIIECTBA 10 MEXKIYHAPOTHOM
WIIA TPUBUATBHOU
HOMEHKJIaType».

2. 3agaun Ha pacyeT MacCOBOM
J10J1d (MacChl) XUMHUYECKOTO
3JIeMEHTA (COeAMHEHHUS) B
MoJIeKyJie (cMecH).

3. [IpakTuyueckue 3a1aHus 1Mo
KJIacCHU(pUKAIUU, HOMEHKJIAType
U XUMUYECKUM PopMyliaM
HEOPraHUYECKUX BEILECTB
pa3IMYHBIX KJIACCOB.

4. TlpakTHdeckue 3alanus Ha
ONpeAeICHUE XUMUYECKON
AKTUBHOCTH BEIIECTB B
3aBUCUMOCTH BUJIa XUMUYECKOM
CBS3U U TUIA KPUCTAININYECKOU
PELIETKU.

3.2 |®Pusuko- YcranaBnuBarth 1. Tect «Ocobennoctu OK 01
XUMHUYECKHUE 3aBHCUMOCTh (PU3UKO- XUMHUYECKUX CBOMCTB OKcu0B, |OK 02
CBOMCTBA XUMHUUYECKUX CBOWCTB KHUCJIOT, OCHOBaHUM,

HEOPraHMYECKUX |HEOPTaHMYECKHUX BEIIECTB |aM(OTEPHBIX THAPOKCHIOB U
BEII[ECTB OT CTPOEHUSI aTOMOB 1 coJiei».

MOJIEKYJI, & TAKXKE TUIIA
KPUCTAJUTMYECKON pEHIETKH

2. 3a1aHus Ha COCTaBIICHUE
YpaBHEHUN XUMHUYECKUX
peaKIuii C y4acTUEM MPOCTHIX U
CJIOKHBIX HEOPTaHUUYECKHUX
BEIIECTB: OKCUIOB METAJLJIOB,
HEMETAIIJIOB U aM(OTEPHBIX
3JIEMEHTOB; HEOPTraHUYECKUX
KHCJIOT, OCHOBAaHHI 1
aM(}OTEPHBIX THAPOKCHUIOB,
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Monyas / Paznen

Ne Pe3yabTar 00y4yeHus OueHoYHbIE MEePONIPUATHS OK
/ Tema

HEOPraHUYECKUX COJICH,
XapaKTEepU3YIOUINX UX CBONCTBA
U CIIOCOOBI MOTYYECHHUS.
3. IIpakTUKO-OpHUEHTUPOBAHHbIEC
TEOPETUUECKHE 3aJaHusI Ha
CBOMCTBA U IIOJIy4YEHUE
HEOPraHUYeCKUX BEILECTB.
4. JlaboparopHas pabota
«CBolicTBa METAJIJIOB U
HEMETAJIIIOBY.

3.3 |[IpousBoacTBO O6ocHoBbIBaTh 3HaueHue U |[IpakTuko-opuentupoBannpie |OK 01
HEOPraHWYECKUX |[IPUMEHEHUE 3aJIaHus 10 COCTABIICHUIO OK 02
BEIIIECTB. HEOPraHMYECKUX BEIIECTB B |[XUMUYECKHUX PEAKIIHIL C
3HaueHue u OBITOBOM U y4acTHUEM HEOPraHUYEeCKUX
MIpUMEHEHHUE B MIPOU3BOJICTBEHHOM BEIIECTB, UCIOJIb3YEMBIX ISl KX
ObITY U Ha JESITCIIBHOCTH YeJIOBEKA UX |MICHTU(DUKALINN U
MIPOU3BOJICTBE (UBUKO-XUMUYECKUMU MIPOMBIIIUICHHBIX CIIOCOOOB

CBOMCTBaMH IOy YCHMUS.
4 |Pazpen 4. HccnenoBarb cTpoeHue u
CrtpoeHnue u CBOICTBA OPraHu4YecKuX
CBONCTBA BelleCTB
OpPraHMYecKux
BelIeCTB

4.1 |Knaccuduxamus, |KnaccuduimponaTth 1. 3agaHus Ha cOCTaBIIEHUE OK 01
CTPOEHHUE U OpraHWYECKHE BEILIECTBA B |HA3BaHUI OPraHUYECKUX
HOMEHKJIaTypa COOTBETCTBHUU C UX COEIMHEHUH MO TPUBUATILHOMN
OpPTraHUYECKUX CTPOCHHEM WU MEXTYHapOTHON
BEIIECTB CHUCTEMaTUYECKOMN

HOMEHKJIaType.

2. 3ajaHus HA COCTaBIICHHE
TMIOJIHBIX U COKPAIIEHHbIX
CTPYKTYPHBIX (POpMyIT
OpPraHUYECKUX BEILECTB
OTJIENbHBIX KJIACCOB.

3. 3amauu Ha onpeaeneHue
npocreiien Gopmybt
OpPraHUYECKON MOJIEKYJIbI,
MCXOJS U3 DJIIEMEHTHOI'O COCTaBa

(B %).
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Monyas / Paznen

Ne Pe3yabTar 00y4yeHus OueHoYHbIE MEePONIPUATHS OK
/ Tema

4.2 |CsoiicTBa YcTanaBiuBaTh 1. 3amaHust Ha COCTaBJICHUE OK 01
OpraHUYEeCKUX 3aBUCUMOCTH (hU3HKO- YpaBHEHUN XUMHUUYECKUX OK 02
COETMHEHU I XUMUYECKUX CBOMCTB peakiuil ¢ yyacTueM

OpPraHUYECKUX BEIIECTB OT |OpraHMYeCKHX BEIIECTB Ha

CTPOCHHUS MOJIEKYJI OCHOBAHHUU UX COCTaBa U
CTPOCHHUS.
2. 3ajaHus Ha COCTaBJIECHUE
YPAaBHEHUN XUMUYECKUX
peakuuil, WITIOCTPUPYIOIINX
XMMHYECKHE CBOICTBA C yUETOM
MEXaHHU3MOB ITPOTEKAHUS
JAHHBIX peaKuui u
TeHETUYECKOM CBSI3U
OpPTraHUYECKUX BEUIECTB Pa3HbBIX
KJIACCOB.
3. PacuerHble 3a1auu 110
YPaBHEHUSIM PEaKLU C
y4acTUEM OPTaHUYECKUX
BEIIIECTB.
4. JITaboparopnas paboTa
«ITonyyenue sTueHa U
M3yYEHHUE E€r0 CBOMCTBY.

4.3 |Opranuueckue O6ocHoBsiBaTh 3HaueHue u |[Ipaktuko-opueHtupoBanusie |OK 01
BEIIECTBA B MPUMEHEHNE OPTraHMYECKUX |3a/laHus IO COCTABIICHUIO OK 02
YKU3HEICSITEIbHOC |BEIIECTB B OBITOBOM U XUMUYECKUX PEAKIUHN C
TH YEJIOBEKa. MIPOU3BOICTBEHHOM y4acTHEM OPTaHHYECKUX
[Tpou3BOACTBO M |ACATEIHHOCTH YEJIOBEKA UX |BEIIECTB, HCTIOIb3YEMBIX JIJIS UX
MIPUMEHEHUE (bU3UKO-XUMHUYECKUMHU uaeHTU(UKAINH B OBITY U
OpraHUYECKUX CBOMCTBaMHU MPOMBIIUIEHHOCTH.

BEILIECTB B
MPOMBIIUIEHHOCTH
5 |Pa3pmex S. HccaenoBars paBHOBecHe
Kunernyeckne n M CKOPOCTb XMMHUYECKHX
TePMOIMHAMUYEC | peakuuii
KHe
3aKOHOMEPHOCTH
NpPOTEeKaHUs
XHMHYECKHX
peakuui

5.1 |Kunernueckue UccnenoBats BIUsiHUE 1. JTaboparopHast paboTa OK 01
3aKOHOMEPHOCTH |KOHILICHTPALUU OK 02
MPOTEKAHUs pearupyrouux BeuecTB u
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Monyas / Paznen

Ne Pe3yabTar 00y4yeHus OueHoYHbIE MEePONIPUATHS OK
/ Tema

XUMHUYECKHX TeMIepaTypbl Ha CKOpocTh |CKOPOCTh XMMHUYECKUX PEAKLIUH.

peaxuui XUMHUYECKHUX peaKuil dakTopsl, BIIMSIIOLLUE Ha
CKOpPOCTb XUMHUYECKUX PEAKIIUH.
Pemenue npakTuko-
OpPUEHTUPOBAHHBIX 33JaHUN Ha
aHanu3 (aKkTOpPOB, BIUAIOLINX
Ha U3MEHEHUE CKOPOCTHU
XUMHYECKON PEaKIUU.
5.2 |Tepmogunamuyec |McciaenoBarh BIHSHHAE 1. 3agaun Ha pacuetsl TemioBbix |[OK 01
KHe M3MEHEeHHS KOHIEHTpauu# |3 QexToB xumuieckux peaxmii |OK 02
3aKOHOMEPHOCTH |BEILECTB, PEAKLIUU CPEbl U |M ONpE/IeeHNe TUIIA PeaKIUH
IPOTEKaHUS TeMIIepaTypbl Ha cMelleHue |(1o TerioBoMy 3 dexry: 3k30-
XUMHUYECKHX XMMUYECKOI'O PAaBHOBECUS  |U SHIOTEPMHUYECKHUE).
peaKIui. 2. IIpakTHKO-OpUEHTHUPOBAHHBIE
PaBHoBecue 3a/laHus Ha IPUMEHEHHE
XAMUYECKUX npunnuna Jle larenbe s
peakuui HAXO0)K/IEHUsl HalpaBJIEeHUS
CMEILIEHUS] PaBHOBECHS
XUMUYECKON PEAKLIUN U aHAJIU3
(akTOpOB, BIMUAIOIUX HA
CMEIEHUE XUMUYECKOTO
paBHOBECHS.
3. JlJabopaTopHas pabota
«3yueHue BIUSHUS Pa3IMUHBIX
(hakTOpOB Ha CMeIlleHne
XMMHYECKOTO PABHOBECHUS».

6 |Pa3men 6. HccaenoBarhb aucnepcHble

AucnepcHbie CHCTEeMBI

CHCTEMBI

6.1 |ducnepcHbie Paznuuate ncTuHHBIE 1. 3agaun Ha IPUTOTOBIICHUE OK 01
CUCTEMBI U pacTBOPBI, KOJIJIOUIHBIE pacTBOpPOB. OK 02
(bakTopsl UX pacTBOpBI U 2. IIpakTHKO-OpUEHTUPOBAHHbIE
YCTOWYMBOCTH rpy0oIUCTIEpCHBIE CUCTEMBI |pacUeTHBIE 3aaHNs Ha

Ha OCHOBE XUMHUYECKOTO JUCIIEPCHBIE CUCTEMBI,

JKCIEPUMEHTA UCTIOJIb3YyeMble B OBITOBOW U
MPOU3BOJACTBEHHOMN
JeSITeIbHOCTH YeJIOBEKa.

6.2 |HUccnenoBanue HccnenoBath pusuko- JlaGoparopHas paboTa OK 01
CBOMCTB XUMHYECKHE CBOKCTBA — IIpuroroBieHue pacTBOpOB;
JUCTIEPCHBIX pa3IMYHbIX BUJOB — HWccnenoBanue qucnepcHbIX
CUCTEM JUCTIEPCHBIX CUCTEM CHUCTEM.
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Monyas / Paznen

Ne Pe3yabTar 00y4yeHus OueHoYHbIE MEePONIPUATHS OK
/ Tema
7 |Pa3men 7. HUccaenoBaTh CBOMCTBA
KauecTBeHHbIe |OpraHMYecKUX U
peaxkiun HEOPraHN4YecKHUX BellecTB
00HapYKeHUsA ¢ HCII0JIL30BaHHEM
OPraHNYeCKUX U |Ka4YeCTBEHHBIX PeaKIuii
HEOPraHUYeCKUX
BellleCTB
7.1 |OGHapyxeHHe HccnenoBath 1. JTaboparopHast pabota OK 01
HEOPTraHWYECKUX |KaueCTBEHHbBIC PEaKLUU AHaAIUTUYECKHUE PEaAKIIUN
KaTUOHOB U HEOPraHWYECKMX BEIIECTB |KaTHOHOB [-V rpymm;
AHHOHOB 2. l[IpakTryeckue 3aqaHus Ha
COCTaBJICHUE YPaBHCHUM
peaxiuii OOHapyKEHUS
KaTuOHOB [-V rpynm u
AQHUOHOB, B T.4. B MOJICKYJISPHOMN
¥ HOHHOH (popmax.
7.2 |OOHapyxeHHe Uccnenoars 1. JJaboparopHnast pabota OK 01
OpTraHUYECKUX KaueCTBEHHBIC PEAKIIUU KauecTtBenHsie peakiuu Ha
BCIICCTB OpraHWYECKUX COCTMHEHHUM |OTIEIbHBIC KIacChl
OTJEIIBHBIX OTJICIIBHEIX KJIACCOB OpPTraHUYECKUX BEIIECTB;
KJIACCOB C 2. [IpakTryeckue 3a1aHus Ha
HCIIOJIb30BaHUEM COCTaBJICHHE KaUeCTBEHHBIX
KayeCTBEHHBIX peakiuii OOHAPYKEHUS
peaxiui OpPTaHUYECKUX COSAMHEHUN.
Il |IIpuxnagnoii MoayJib
8 |Pa3men 8. OuenuBartp nociaeacTBus |3ammura Keica (¢ yuerom
Xumus B ObITY U |OBITOBOI U Oyayuieii npogeccuoHaAIbHON
NMPOU3BO/JCTBEHH |NIPOM3BOJACTBEHHOI JAesITeJIbHOCTH)
OH 1eATEJIbHOCTH |IeATEJIbHOCTH YeJI0BEKA C
yeJIoBeKa MO3MIHI IK0JOrHYECKOMH
0€e30macHOCTH
Xumus B ObiTy 1 |OuenuBath nocnenctsus  |Keiic (¢ yuerom Oyaymieit OK 01
MIPOU3BOJICTBEHHO |OBITOBOM U npodecCuoHaATbHON OK 02
U IEATEIbHOCTH  |IPOU3BOJICTBEHHOM JIeATEIIbHOCTH ) OK 04
yeJIOBEKa JIeTEIIbHOCTH YelloBeKka ¢ | TeMBI KelCOoB: OK 07
MO3HIIUM AKOJIOTHUECKOM 1. IloTennenue KauMara u IIK 1.2
0e30IMacHOCTH BBEICBOOOXKICHHE Ta30BbIX IIK 1.3
THJIPATOB CO JIHA OKEeaHa. IIK 2.3

2. bynynue martepuansl s
aBHa-, MAlIMHO- U
IpUOOPOCTPOEHHUSI.
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Monyas / Paznen

Ne Pe3yabTar 00y4yeHus OueHoYHbIE MEePONIPUATHS OK
/ Tema
3. HoBble matepuanbl Ajist
COJTHEUHBIX Oatapeil.
4. JIexapcTBa Ha OCHOBE
PaCTUTENBHBIX IIPENapaToB.

9.1 |Pa3men 9.1. HNuTepnperupoBarth 3ammuTa yueoHo-
HccnenoBanue u |XHMHYECKHUE NMPOLECCH] B [MCCI€I0BATEIBCKOI0 MPOEKTA
XUMHYECKHH O0uocdepe U oeHUBATH (c yuerom Oyayueit
aHAJIN3 00bEKTOB |BJMAHUE JIEKAPCTBEHHBIX [MpodeccHoHATbHOMT
onocdeps! n NMpenapaTroB Ha nesteabHocTu 36.02.01
00bEKTOB OpraHu3Mbl, IPOBOAUTL |BeTrepunapus)

BeTepPHUHAPHO- aHAJIN3 NPOAYKUIHH
CAHUTAPHOTO ’KMBOTHOBOJICTBA U
3HAYeHHUs, M4eJ10BO/ICTBA
npenapaTros
¢dapmakosiorum,
NPOAYKIHH
’KHBOTHOBOJCTBA
U MMYEJIOBOACTBA
9.1.1|{OcHoBBI Boimonnasate nonueiit mukia - |1. JlabopaTtopuas pabora OK 01
nabopaTopHOH AKCIIEPUMEHTAILHOTO «OcHOBBI 1a6OpaTOPHOMH
MPAKTHKHU B UCCJICTOBAHMUS C MPAKTHKN.
npodeccuoHanbH |COOIIOICHIUEM MPaBUIT 2. TunoBbIe pacyeTsl MO

BIX JIA0OPATOPUSIX

0e30macHOro OOpaIIeHHs C
BEIIIECTBAMH U
71a00paTOPHBIM
000py10BaHHEM

TEMaTHKE YKCIIEPUMEHTA.
3. 3agauu Ha BBIYUCIICHHE
CPEIHEro 3HaYeHus
SKCTIIEPUMEHTAIIbHBIX JIaHHBIX,
TOTPEITHOCTH.

4. TlpencraBnenue pe3ybTaToB
JKCIEPUMEHTA B Pa3JIMYHON
¢dbopme (Tabnwuia, rpaduk,
OTYET, TOKJIAJ, PE3CHTAIH).
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Monyas / Paznen
/ Tema

Pe3yabTar 00y4yeHus

OueHoYHbIe MEPOTIPUSTHS

OK

9.12

XuMHuuyeckui
aHaju3 Mpod BOJIBI

UccnenoBaTs XUMHYECKUN
cocTaB pod BOIBI

1. Tect «CBolicTBa U COCTaB
BOJIBI».

2. 3amague « XUMUYECKUN
COCTaB BOJIbI, TUII BOJABI U
CIOCOOBI €€ MMPUMEHEHH (C
KCIIOIb30BAHUEM HOPMATUBHBIX
JIOKYMEHTOB).

3. IIpakTUKO-OpHEHTUPOBAHHBIE
TEOPETUUECKHE 3aJaHusI Ha
COCTaB BOJIbI M CIIOCOOBI
BBIPAXCHUS KOHIIEHTPALUH U
nepecyeT KOHLEHTpalui (¢
UCIIOJIb30BAaHUEM HOPMATUBHBIX
JIOKYMEHTOB).

4. Jlaboparopnas padota
M3yYE€HHUE COCTaBA U CBOMCTB
BOJIbI: OYMCTKA BOJBI OT
3arpsisHeHun; onpeaenenne pH
BOJIBI U €€ KUCJIOTHOCTH,
orpezieNieHue KeCTKOCTH BOJIBI U
CHOCOOBI €€ yCTpaHEHUSI.

OK 01
OK 02
OK 07
IIK 1.2
IIK 1.3
IIK 2.3

9.1.3

XHUMUYECKUH
KOHTPOJIb
KauecTBa
MIPOJIyKTOB
’KHUBOTHOBO/JICTBA
W ITYEJIOBOACTBA

Hccnenosath XHUMHYCSCKHI
COCTaB IPOAYKTOB
JKHMBOTHOBO/JICTBA U
n4eia0BOACTBA

1. Tect «Oprannyeckue u
HEOpPraHUYEeCKUe BEIIeCTBa,
BXOJISIIIIME B COCTAB IIPOTYKTOB
KHBOTHOBOJICTBA H
ITYEJIOBOJICTBAY.

2. [IpakTHKO-OpHEHTHPOBAHHBIE
3a/laHus IO MIPOTYKIIUU
KHBOTHOBOJICTBA U
T4EI0BOJICTBA.

3. JJaboparopHas pabora:
HccnenoBanue npoyKToB
KHBOTHOBOJICTBA H
MTYEIIOBO/ICTBA HA HAIMYHE
YTJIEBOJIOB (TBOPOT, MOJIOKO,
HOTypT) Ha HaIMYHe YTIEBOJI0OB
(kpaxmai, TIII0OK03a, caxapo3a).

OK 01
OK 02
OK 07
IIK 1.2
IIK 1.3
IIK 2.3

9.14

XUMHUYECKUI
aHaim3 nmpood
CPEJICTB MO yXOIY
3a JKUBOTHBIMH

HccnenoBaTh XUMHUUYECKHUI
COCTaB Hp06 CpeAcCTB IO
yxoay 3a ) KUBOTHBIMU

1. 3amanne «B3anmMocBsa3b
COCTaBa CPEJICTB MO yXOy 3a
’KMBOTHBIMHU MBLIA H €0
Ha3HAYCHHEY.

3. JlJabopaTtopHas pabora:

OK 01
OK 02
OK 07
IIK 1.2
IIK 1.3
IIK 2.3
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Monyas / Paznen
/ Tema

Pe3yabTar 00y4yeHus

OueHoYHbIe MEPOTIPUSTHS

OK

HccnenoBanue XuMu4eckoro
COCTaBa T’MTMEHUYECKUX U
Ne3UH(OULIUPYIOLIUX CPEICTB IO
yXOAy 3a KHUBOTHBIMHU.
Omnpenenenue pH BogHOTrO
pacTBOpa TMTHEHUYECKUX U
Je3UHPHUIUPYIOUIUX CPEICTB 110
YXOJy 3a dKHBOTHBIMH.
Ompenenenue pH ¢
UCIOJIb30BaHUEM MHIUKATOPOB.
OneHka cpeipl TMTHEHUYECKUX
U 1e3UH(PUIUPYIONINX CPEICTB
0 YXOAY 32 *KUBOTHBIMH.

B IIPEJICTaBJICHHBIX 00pa3lax
(cubHOKUCTAs!, KUCas,
ciabokucias, HelTpanbHasl,
IIEJIOYHAas).

9.15

Uccnenosanue
POIYKITHH

dbapmakooruu
JUTSL YKUBOTHBIX

UccnenoBats XuMHU4ECKUIA
COCTaB MPOTYKITUU
(dhapmakooruu

JUTSL )KUBOTHBIX

VueOHo-ucciie10BaTelIbCKUM
IPOEKT B 001acTu
HCCIIEA0BaHUA:

1. Ilpoaykuus papmakonoruu
IUIA )KUBOTHBIX,
Kiaccuukanus, Ha3HaYCHHE,
JI03UPOBKA, TOOOYHBIE

3¢ deKThI, aHATIOTH.

2. UccnenoBanue
HECOBMECTHMOCTH TIPENapaToB
Y TIOCJIE/ICTBUS UX IPUMEHEHHUS.
3.MccaenoBaHue cocTaBa
JIEKapCTBEHHBIX MPEmnapaToB JIs
JKUBOTHBIX.

4. AHTHOUOTHUKHU ISt
KUBOTHBIX, UX KJIACCU(DUKALINS,
Ha3HaUYCHHE, TOOOUYHEIC

3¢ eKThI.

5. CocraBieHue
cOamaHCUPOBAHHOTO MEHIO IS
’KUBOTHBIX B 3aBUCUMOCTH OT
COJIEpKaHUsl XUMHUYECKUX MaKpO
Y MUKPODJIEMEHTOB B MPOIYKTaX
MMUTAHUS.

6. UccnenoBanue KkauecTBa
HUTHEBOI BOMJEL.

OK 01
OK 02
OK 04
OK 07
IIK 1.2
IIK 1.3
IIK 2.3
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Monyas / Paznen
/ Tema

Pe3yabTar 00y4yeHus

OueHoYHbIe MEPOTIPUSTHS

OK

7. UccnenoBanue Kkopma Jist
YKUBOTHBIX Pa3IMYHBIX
MIPOU3BOAUTENCH.
8.IIpuBUBKH 1J1 TOMAITHUX
IMMTOMIIEB, UX COCTaB,
Ha3HAUYCHHC.

9.CpenctBa 11t 60pBOBI €
napa3uTamMu KUBOTHBIX, UX
COCTaB, IIOCIICICTBHS
MIPUMEHEHUS.
10.AHTHCENITHKH, UX COCTAB,
pUMEHEHHE.
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