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PACCMOTPEHO COT'JTACOBAHO

Ha 3acenanuu [IK 3am. qupekropa no YMP
00111e00pa3oBaTeIbHBIX

U €CTECTBEHHOHAYYHBIX

JVCIIATUTAH

[Iporpamma yuebnor mucuumummabl OOJly.10 Xumus paspaboTaHa B COOTBETCTBHH C
TpeboBanusimu DenepasbHOr0 TOCYJAPCTBEHHOTO 00pPa30BaTEIbHOTO CTaHAApPTa CPEIHEro
oOuiero oOpa3oBaHus (yTBep:kIeH mpukazoM MuHuctepcTBa oOpa3oBanus U Hayku Poccuiickoit
Oenepariin - ot 17.05.2012 1. Ne 413, B pgeiictByromeil penakiuu), DenepalbHOTO
roCy/IapCTBEHHOT0 00pa30BaTENbHOIO CTaHAApTa CpelHero MmpodeccuoHaTbHOTO 00pa30BaHUs
no crieruanbHocTH 36.02.01 Berepunapus (yrBepxaer [Ipukazom MuHHCcTepCTBa MPOCBEIICHUS
P® ot 23 nos6ps 2020 r. N 657), pekoMeHIAIUSIMU IO OpPraHU3alUU TOIYyYEHUS CPETHETO
oOmiero oOpa3oBaHMs B TMpeAeNaX OCBOEHHUS 00pa30BaTENIbHBIX MPOTPaMM  CPEIHETrO
npoecCHOHATLHOTO 00pa3oBaHUsl HAa 0a3e OCHOBHOrO OOIIEro o00pa3oBaHUS C YYETOM
TpeOoBaHuil (hemepanbHBIX TOCYIapCTBCHHBIX OOpA30BATEIBHBIX CTAHIAPTOB M TOTydaeMOun
CICIUAIILHOCTH  CPEAHET0 TMPOPECCHOHATBHOIO O00pa3oBaHUs, MNPUMEPHOW MPOTrpaMMOi
y4eOHOW TUCIMIUIMHBI «XHUMHs» I8 TPO(HEeCCHOHANBHBIX 00pPa30BAaTEIbHBIX OPTAHU3AINM,
pexomengoBannoit ®I'BOY JII1O UPTIO (ITpotokon Ne 14 ot «30» HosiOpst 2022 1.)

Opranu3zanusi-pa3padoTUHK:
['ocynmapcTBeHHOE OrOKEeTHOE TTPO(hecCHOHATBFHOE 00pa3oBaTeNbHOE YupexaeHne MoCKOBCKOI
obnactu «CeprueBo-Ilocanckuii KoIemHK»

ABTOp-pa3pabOTUHK:
Kopueiiuyk Omnbra MuxainoBHa -npenogasarens [BIIOY MO  «Ceprueso-Ilocanckuii
KOJITIE T
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1. OBIIIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI
OBIIEOBPA30OBATEJIBHOM JUCHUILIUHBI «XUMUS»

1.1. MecTto aAucHMIVIMHBI B CTPYKTYpe OCHOBHOH NpodecCHOHATBHONH 00pa3oBaTe/bLHOM
NPOrpaMMmblI

OO6meoOpa3oBaTenbHas  AUCHUILIMHA «XUMUS»  ABISETCS  00S3aTeIbHOW  YacThiO
00111e00pa3oBaTeIbHOrO IUKJIa 00pa3oBaTeibHONW TporpaMmbl B cootBeTcTBUU ¢ ®I'OC CIIO
no crenransHocTu 36.02.01 Berepunapus.

TpyaoeMKOCTh TUCIUIUIMHBI «XHUMHUS» Ha YIIIyOJIEHHOM ypOBHE coctaBiisieT 162 waca, u3
koTopeix 102 waca — 06a3oBeiii Momynb (7 pa3menoB) u 42 yaca — MPUKIAAHOW MOIYIh (2
pasznena),  BKJIIOYAIOUMHA  NPAKTUKO-OPHUEHTHMPOBAHHOE  COJEpP)KAHHUE,  YCHJIMBAIOLEE
npOQUIBHYIO COCTABISIIONIYIO MO crermanbHocTH 36.02.01 Berepunapus, koncympranuu -10
4acoB, IPOMEXKYTOUHAs aTTecTalus B popme sK3aMeHa -8 yacos

[Tpuxnamnoit Moxaynb BKIOYaeT JBa pasfena. Paszmen 8 «Xumusts B ObITY U
MIPOU3BOJCTBEHHON JESATEIbHOCTH 4YEJIOBEKa» peanusyerca s cneunuanbHoctu 36.02.01
Berepunapusi Ha MaTepualne KelcoB, CBA3aHHBIX C SKOJOTHYECKOW 0€30MacHOCTHIO U OLEHKOM
MOCIIEACTBHI OBITOBOM ¥ TPOU3BOACTBCHHOH JCSITEIBLHOCTH, IO OTpacisM Oymymiei
po(heCcCHOHATTLHOM e TEIILHOCTH 00YJIarOIIHXCSI.

Pasmen 9 «MccnemoBaHwe W XMMHYECKHH aHAIM3 OOBEKTOB OMochepbl M OOBEKTOB
BETEPUHAPHO-CAHUTAPHOTO 3HAYCHMUS, npenaparoB dbapmakosoruu, MPOAYKIINH
JKUBOTHOBOJICTBA U MTYENIOBOJICTBA» OPUEHTHUPOBAH Ha M3ydeHHE 00BEKTOB OHochepsl, a TaKkxke
00BEKTOB M MPOIYKIUH, CBSI3aHHBIX C OyayIiel mpodeccnoHanbHOM 1eATEeNbHOCTH CTYICHTOB.

[Tepuon oOydeHus u pacmupezeneHue no cemectpam 68/76 4acoB, y4eTOM JOTHKU
dbopMUpOBaHUS MIPEAMETHBIX PE3YyIbTATOB, OOMINX U MPOGECCHOHATBHBIX KOMIIETEHIIUH,
MEXIMPEAMETHBIX CBSI3€H C IPYTMMH JUCIUILUIMHAME 00111€00pa30BaTEIbHOTO U
o01enpo¢ecCHOHAIBHOTO IIUKJIOB YYEOHOTO IJI1aHa.

1.2. llesn U niIaHMpyeMble pe3yabTaThl OCBOCHH S AUCIHUNIIHHBI
1.2.1. lleau v 3212494 AUCUUTJIMHBI

DopMUPOBAHHE Y CTYJEHTOB XUMUYECKOW COCTABJISIONIEH €CTECTBEHHO-HAYYHON KAPTHHBI
MHpa KaK OCHOBBbI MPHUHATHS PEHICHUN B JKU3HEHHBIX M IMPOU3BOJICTBEHHBIX CHUTYalUsX,
OTBETCTBEHHOI'O MTOBEJICHUS B IPUPOJIHOM CpeJie.

3agaum IMCHUILIMHBI:

1) chopmupoBaTh MOHUMAHKHE 3aKOHOMEPHOCTEH MPOTEKAaHUS XUMUYECKUX MPOIECCOB U
ABJICHUM B OKpYXarollel cpene, LEJIOCTHOW HaydYHOW KAapTHHBI MHUpPa, B3aWMOCBSI3U U
B3aMMO3aBHCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS MPOBOJUTH PACUYEThl MO XUMHUYECKUM (opMyllaM U ypaBHEHHUSIM
XUMHUYECKUX PpEaKIui, IJIAHUPOBaTh M HWHTEPIPETHUPOBATH PE3YJIbTaThl XUMHUYECKHX
AKCIIEPUMEHTOB,

3) chopMupoBaTh HABBIKK MPOBEACHUS XUMUYECKUX IKCIIEPUMEHTAIBHBIX UCCIICIOBAHHMA
C coOmoJieHueM TMpaBuil 0e30MacHOro OOpamieHus ¢ BellecTBaMU U JaOOPaTOPHBIM
o0opynoBaHueM;

4) pa3BUTh YMEHUS aHATU3UPOBATH, OIICHUBATH, TPOBEPSTH HA JIOCTOBEPHOCTH U 0000IIaTh
WH(OpPMAIHI0O XUMUUYECKOTO XapaKkTepa 13 pa3IuIHbIX HICTOUYHUKOB;



5) chopmupoBaTh yMEHHUS TPOTHO3UPOBATH TIIOCIEACTBUS CBOEH JEATEIBHOCTH H
XUMHUYECKHUX TIPUPOTHBIX, OBITOBBIX U IPOU3BOJICTBEHHBIX MTPOIIECCOB,;

6) cdopmMupoBaTh TIOHMMAaHWE 3HAYMMOCTH JIOCTHDKCHUNW XHMHYECKOW HAyKu W
TEXHOJIOTHH JIJIsl pA3BUTHS COIMATILHOW U TPOU3BOJCTBEHHOMU Chep.
1.2.2. Ilnanupyemble pe3yJabTaTbl OCBOeHHSI 0011€00pPa30BATEIbHOM IUCHUILIUHBI B
coorBercTBMU ¢ PI'OC CIIO 1 Ha ocHoBe PT'OC COO



Koa n
HauMEeHOBaHHe
hopmMupyembIx
KOMIIeTeHIU

I[InanupyemMble pe3yJbTaThbl 0CBOCHHS IMCUHUIIHHDI

O01mue

JAucuunianHapHbie

OK 01. Beibupats
CHOCOOBI PeLICHHUs
3a7a4
npodeccroHanbHON
JeATEIIEHOCTH
HNPUMEHUTEIBHO K
Pa3IUYHBIM
KOHTEKCTaM

B yacTu Tpy10BOT0 BOCIIMTAHUSI:

- TOTOBHOCTb K TPYydy, OCO3HaHHWE IICHHOCTH MAaCTCpPCTBa,
Tpyaoooue;

- TOTOBHOCTh K aKTUBHOM JESTEIbHOCTH TEXHOJOTUYESCKOU U
COIMAJIbHOM HAMpPABJICHHOCTH, CIIOCOOHOCTh WHHUIMHPOBATH,

IUIAaHUPOBaTb M CAMOCTOSATENBHO  BBINOJHATH — TaKYIo
JeSITebHOCTD;
- HMHTEpeC K pa3IuyHbIM cdepam TpodecCHOHATHHON
JeSITENIbHOCTH,
OBanagenue YHHMBEPCAJIbHBIMH y4eOHBIMU

NO3HABATEJIbHbIMH 1eHCTBUAMMU:

a) 0a30Bble JJOrHYecKHe JeHCTBHS .

- CaMOCTOSITENIbHO (OPMYJIHMPOBAaTh U  AKTyaJU3UPOBATh
npobieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATh CYLECTBEHHBIM MPU3HAK NI OCHOBAHMS JUIS
CpaBHEHHsI, KJIJaCCU(PUKALUU U 0000I1IeHNS;

- OIpeneNisaTh LeNU JeATeNIbHOCTH, 3a/1aBaTh IapaMeTpbl U
KPUTEPUU UX TOCTUKEHUS;

- BBIABJIATH

3aKOHOMEPHOCTH U NPOTUBOpPEUHS B

paccMaTpUBAEMbIX SIBICHHUSIX;

- BHOCUTBb KOPPCKTHBBI B ACATCIIBHOCTb, OLCHHUBATH
COOTBCTCTBUC  PE3YJILTATOB OCIIAM, OIICHUBATL  PUCKU
MOCJIEACTBUI ACATCIIBHOCTH

- Ppa3BUBATb KPCATUBHOC  MbLIIUICHHUC TIIpU  PCIICHHUU

YKU3HEHHBIX TTPOOIEM

- BJIAJETh CUCTEMOM XHMHWYECKHX 3HAHWM, KOTOpas BKJIOYACT:
OCHOBOIIOJIATAIOINE TOHATHS (XUMUYECKUU HIIEMEHT, aToM,
3JIEKTPOHHAst 000JI0UKa aToma, s-, P-, 0-3JIeKTpOHHBIC OpOUTAIIN
aTOMOB, HOH,

MOJICKYJIA, BaJICHTHOCTD,

AIEKTPOOTPHUIIATEILHOCTh, CTENEHb OKHUCICHHS, XUMHYECKas
CBsI3b, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00beM, YriepoaHbIi
ckeneT, (yHKUMOHANbHAs TpyNdmla, paaukall, HU30Mepus,
M30MEphI, TOMOJIOTMYECKUN psii, TOMOJIOTH, YTIEBOAOPOJIHI,
KHCIIOPOJI- U a30TCOAEpXkalllue COEIUHEHUs, OHUOJIOrMYecKu
aKTUBHBIC BelIecTBa (YIJIEBOJBI, JKHUPBI, OEJIKH), MOHOMED,
CTPYKTYpPHOE
COCIMHEHUS, KPUCTA/NIMYeCcKass peHIeTKa, TUIbl XUMHUYECKHX
(OKHUCIUTENHFHO-BOCCTAHOBUTEILHBIE,

peakiuu HOHHOTO OOMEHa),

QJICKTPOJIUTHUYICCKAA

moJIMmeEp, 3BC€HO, BBICOKOMOJICKYJIAPHBIC
peakuun
JHJIOTEPMUYECKUE,

QJICKTPOJINUTHI,

JK30- U

pacTtBop,
HEJIEKTPOJIUTHI,
Jycconuanus,
XUMHUYECKON pEeaKIMHM, XMMHYECKOE paBHOBECHE), TEOPUH U

OKHCJIMTENIb,  BOCCTAaHOBUTEIh,  CKOPOCTH
3aKOHBI (Teopm[ XUMHNYCCKOIO CTpOCHI/Iﬂ OpFaHI/ILIeCKI/IX BCIICCTB
A.M. BytnepoBa, Teopusi AIEKTPOIUTHUECKON TUCCOIUAINH,
nepuoanueckui 3akoH .M. MeHnneneeBa, 3aKOH COXpaHEHHUS
Macchl), CHUMBOJIMYECKHUH S3BIK XHMHMH,

(I)aKTOJIOI‘I/I‘-ICCKI/IC CBCIACHUA O CBOﬁCTBaX, COCTaBE, NMMOJYUCHUHN U

3aKOHOMCPHOCTH,

0€30MacHOM HCIIOJIb30BAaHUKM BAKHEHIIUX HEOPTaHUYECKUX U
OpPraHUYECKHUX BEIIECTB B OBITY U MPAKTUYECKOHN JIEATEIILHOCTH
YeII0BEKa,




0) 0a30BbIe HCCJIeI0BaTEeIbCKUE TeHCTBUS:

- BJIaACTH HaBbIKaMH y‘IC6HO'I/ICCJ'IeI[0BaTeJ'IBCKOI71 u

HpOCKTHOﬁ ACATCIbHOCTH, HABbIKAMHU PAa3pCIICHUA HpO6J’ICM;
- BBISIBJIATH MMPUIUHHO-CIICACTBCHHBIC CBA3U u
AKTYAJIM3UPOBATh 3a4avy, BbIABUIdaTb TUIIOTC3Yy €C PCHICHUA,
CBOHUX

HaXOIHUTh s

YTBEPKJICHMM, 3aaBaTh IapAMETPBI U KPUTEPUU PELICHUS;

apryMEHTbI JI0Ka3aTesIbCTBA
- aHATM3UPOBATH IIOJIyYCHHBIE B XOJAE pELICHUsS 3a1adu
pe3yNbTaThl, KPUTUYECKH OICHUBATh WX JOCTOBEPHOCTb,
IPOTHO3UPOBATH N3MEHEHHE B HOBBIX YCIIOBHSIX;

- yMeThb TEPEHOCHUTH MO3HABATEIbHYI0O U

MMPAKTUYCCKYHO obnactu KU3HCACATCIIBHOCTH,

3HaHUA B

- YMGTI) I/IHTerI/IPOBaTI) 3HAHUA U3 pa3HI)IX HpeI[MeTHBIX
o0OJacrei;

- BBIABUI'aTb HOBBLIC MHJCH, HpennaraTb OpI/IFI/IHaJII)HI)Ie
IIoaAxXoabl U peIHeHI/ISI;

- CIIOCOOHOCTH UX HCIIOIL30BaHUA B ITI03HABATEIBLHON U

COIIMATLHOM ITPAKTHUKE

- YMETb BBIABIIATH XAapPaKTEPHbIC IIPU3HAKU M B3aUMOCBA3b
W3YYCHHBIX IOHATUH, IPUMEHATH COOTBETCTBYIOLIME IOHATHUSA
DY OINHCAaHUU CTPOEHUS U CBOMCTB HEOPraHUYECKUX U
OpraHUYEeCKUX U HX IIpeBpalICHUN;

BCIICCTB BBISABIIATD

B3aMMOCBSI3b  XMMHUYECKMX 3HAHMH ¢  MOHATHSAMH U
MPEACTABICHUSAMU JPYTUX €CTECTBEHHOHAYYHBIX MTPEAMETOB;

- YMETh MCHOJIb30BaTh HAUMEHOBAHUS XUMUUYECKUX COCIMHEHUM
MEXIYHApOJIHOTO COI03a TEOPETUUYECKONH M MPHUKIAJTHOU XUMHH
U TPUBHAIBHBIC Ha3BaHUs BAKHEHUIIMX BEIIECTB (DTHJICH,
alleTWsieH, TIMUepuH, (QeHod, ¢dopManbaerua, YyKCcycHas
KHUCTIOTA, TIUIUH, YTapHBIM ra3, YIJIEeKUCIbIM ras, aMMHak,

ramcHasa HU3BECCTD, INUThCBasA COAa H

APYTHX),
OpFaHI/I‘-IeCKI/IX BGHIGCTB,

HEramicHasl H3BCCTh,

bopmyIbl
ypaBHEHHSI XUMHUYECKUX PEaAKIHi,

COCTaBNIATh HEOPraHUYECKUX n
OOBSICHATH UX CMBICH; MIOATBEPXKIATh XapaKTEPHbIE XUMUUECKUE
CBOIMCTBa BEIIECTB COOTBETCTBYIOIIMMHU SKCIEPUMEHTAMU U
3alMCAMU YPABHEHUM XUMUYECKUX PEAKLINN;

- yMETh  YCTaHaBIMBaTh IPHUHAICKHOCTh  U3YYEHHBIX
HEOPraHWYECKUX U OPraHUYECKUX BEUIECTB K ONPENCICHHBIM
KJIaccaM M IpynnaM COEJUHEHMH, XapaKTEPU30BaTh UX COCTaB U
BOKHEHIIME CBOWCTBA; ONPEAEIATHh BUAbI XUMHUYECKUX CBSI3€U
(koBasieHTHasi, WOHHAs, MeETaJUTMYecKasi, BOJOPOIHAs), THIIBI
KPUCTAJUTMYECKUX  PEIIETOK  BEIIECTB; KIACCU(PHUIIUPOBATH
XAMHUYECKHE PEAKIINH;

- chopMHUpOBaTh TPEICTABICHUSA: O MaTEPUATHHOM EIUHCTBE
MHPA, 3aKOHOMEPHOCTSAX U MO3HABAEMOCTH SIBJIEHUM IPUPOABL; O
MECTE€ U 3HAUYEHUU XUMHUHU B CUCTEME E€CTECTBEHHBIX HAyK U €€
ponu B OOECTEUeHUU YCTONYMBOTO PA3BUTHUS YEJIOBEUYECTBA: B

peIIeHNH POo0JIeM IKOJIOTHIECKOM, IHEPTeTUUECKON U TTUIIEBON




0€30IaCHOCTH, B PAa3BUTHH MEIUIIMHBI, CO3JIaHUH HOBBIX
MaTepuaioB, HOBBIX HMCTOYHUKOB SHEPIHH, B OOCCICYCHUH
palMoOHAIBHOTO  MPHUPOJIONONb30BaHusA, B  (opMUpOBaHUU
MHUPOBO33pEHUST M OOmeld KyJIbTyphl 4YEIOBEKa, a Takke
AKOJIOTUYECKU OOOCHOBAHHOTO OTHOIIEHHUSI K CBOEMY 3/JI0POBBIO
U IIPUPOJHON Cpene;

- BJIAJETh CUCTEMOW XMMHWYECKMX 3HAHUM, KOTOpas BKIIIOYAET:
OCHOBOTIOJIATAIOIINE TOHATHS (JOTIOJHUTEIBHO K CHCTEME

MOHATHIM  0a30BOTO  ypPOBHsS) - HW30TONbBI, OCHOBHOE U
BO30Y)KICHHOE COCTOSIHUE aToMa, TUOpUIN3alusi aTOMHBIX
opOutanei, xumudeckas cBsa3p ("0 " wm "", KpaTHbIE CBS3H),

MOJISIpHAsi KOHLEHTpalus, CTPYKTypHas (opMmyia, H30MepHs
(cTpykTypHas, reomeTrpuydeckas (IUC-TPAHC-U30MEpHS), THUIIBI
XAMUYECKHX peaKkiuii (roMOo- W TeTepOoreHHBbIC, 0OpaTUMbIE U
HeoOpaTUMBbIE), PACTBOPHI (MCTUHHBIE, AUCIIEPCHBIE CHCTEMBI),
KPUCTAJJIOTUAPATBL,  CTENEHb  JUCCOLMALIMM,  DJIEKTPOJIU3,
KPEKUHT, PU(OPMUHT); TEOPUHM U 3aKOHBI, 3aKOHOMEpPHOCTH,
MHUPOBO33PEHUYECKUE 3HAHMS, JIEKAIIUE B OCHOBE TOHHUMAaHUSA
IPUYUHHOCTY M CHCTEMHOCTH  XHMHUYECKHUX  SIBJICHUH,
COBPEMEHHBIE MPEACTABICHUS O CTPOCHUM BEIECTBA Ha
aTOMHOM, MOJIEKYJISIPHOM U HaJIMOJIEKYJISIPHOM  YpPOBHSX;
NpEJICTaBICHUsT O  MEXaHM3MaX  XHUMUYECKUX  PEaKIHi,
TEPMOJUHAMHYECKUX M KHHETHYECKMX 3aKOHOMEpPHOCTAX HX
NPOTEKaHUs, O XMMHYECKOM DPAaBHOBECHUU, JUCHEPCHBIX
cucreMax, (paKTOJIOrMYecKHe CBEJIEHHs O CBOWCTBAaX, COCTaBe,
NOJYy4eHUH W 0e30MacHOM  HCHOJb30BAHMM  BAaKHEHIIHMX
HEOPraHMYECKUX U OpraHMYeCKHUX BEIIeCTB B OBITY U
NPAaKTUYECKOM JEATeNbHOCTH 4YeNoBeKa; OOIIMX HayYHBIX
NPUHLIMIAX  XUMHUYECKOTO  TPOU3BOACTBA (Ha  IpuMepe
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MPOM3BOJICTBA  CEPHOM  KHUCJIOTHI, aMMHaKa, METaHOJa,
nepepaboTku HEPTH);

- YMETh MPOBOAUTH pPacueThl MO XUMHYECKUM (opMmylaM H
YpaBHEHUSAM  XUMHUYECKMX PEaKUUid ¢  HCHOJIb30BaHUEM
¢usnueckux BeMWYMH (Macchl, OOBEMa Ta30B, KOJMYECTBA
BEILIECTBA), XAPAKTEPU3YIOMIMX BEIIECTBA C KOJIUYECTBEHHOM
CTOPOHBI: pacyeThl MO HAXOXKIACHHUIO XHUMHYECKOH (QopMyIibl
BEIIIECTBA; pacyeThl Macchl (00beMa, KOJUYECTBA BEIIECTBA)
MPOJYKTa PEaKluu, ecld OJIHO M3 MCXOJHBIX BEIIECTB JaHO B
BUJE  pacTBopa C  ONPEACIICHHOM  MaccoBOM  joJiei
PacTBOPEHHOTO BEIIeCTBA WJIM JIaHO B U30bITKE (UMeeT
MIPUMECH); pacueThl MAacCOBOW WJIM OOBEMHOM IO BBIXOZAQ
MPOJYKTa PEaKIMU; PACUYEThl TEIUIOBOTO 3(deKTa peakimid,
00BEMHEIX OTHOIICHUI Ia30B;

- YMETh BBISBIATH XapaKTEPHbIE MPU3HAKA U B3aHUMOCBS3b
W3YYCHHBIX TOHSATUH, TMPUMEHSATH COOTBETCTBYIOIIME TOHSTHS
IpU ONUCAHUU CTPOEHUS M CBOWCTB HEOPTraHWYECKUX H
OpraHMYeCKUX BEIIECTB M WX MPEBPALICHHUH; BBISBIATH
B3aHMOCBSI3b ~ XUMHYECKHX 3HAHUW C  IOHATHSIMH U
MPEJICTABICHUSIMHI JIPYTUX MPEeIMETOB AJsi 00jee OCO3HAHHOTO
MMOHUMAHUS U OOBSICHEHUS CYIIHOCTH MaTEPHAIILHOTO €IMHCTBA
MHpa; HWCMIOJIb30BaTh CHUCTEMHBIE XWMHUYECKHE 3HAHMS IS
OOBSICHEHUS! ¥  TPOTHO3UPOBAHUS  SIBICHUH,  HMMEIOLIUX
€CTECTBEHHOHAYYHYIO MPUPOY;

- yMETh UCTOIb30BaTh HANMEHOBAHHS XUMHUECKUX COSTUHEHUHN
MEXIYHAPOJAHOTO COI03a TEOPETUUYECKON U MPUKIAJAHOW XUMHHU
¥ TPUBUAIbHBIE HA3BAHUS BEIIECTB, OTHOCAIIUXCS K H3y4YEHHBIM
KJlacCaM OpraHU4eCKUX U HEOPraHMYECKUX COEIUHEHUI;
WCIIONIh30BaTh XMMHUYECKYIH) CHUMBOJIHMKY IS COCTaBJICHHS




dopMyn1  HEOpPraHMYECKUX  BEIIECTB, MOJIEKYJISAPHBIX U
CTPYKTYPHBIX (pa3BEpHYTHIX, COKpAIEHHbIX M CKEJETHbIX)
dbopMyn1 OpraHMYECKMX BEILECTB; COCTABIATb YPaBHEHUS
XUMUYECKUX  peaKkUUMil U  pPACKPBIBATbD HX  CYIIHOCTbH:
OKHUCIUTCIBHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ moCcpcaACTBOM
COCTaBJICHUS DJIEKTPOHHOTO OajaHca 3THX pPEaKUWH; peakuuit
HOHHOTI'O oOMeHa myTeM COCTaBJICHHUA ux IIOJIHBIX u
COKPAIEHHBIX MOHHBIX YpPaBHEHUH; PEAaKLUUA TIUAPOIIN3a,

peaxuui KOMILIEKCO0Opa3oBaHus (na npuMepe
THJIPOKCOKOMITJIEKCOB IIMHKAa U allOMUHHUA); MOATBEPXKAATh
XapakTepHbIe XUMHUYECKHE CBOIiCTBa BEIIECTB

COOTBETCTBYIOIIMMHU SKCHEPUMEHTAMHU W 3alUCAMU YPaBHEHUM
XUMHUYECKUX PEAKIIMIL;

- yMeTh KiacCU(UIHUPOBATH HEOPTaHUYECKHUE M OPTraHUYECKUE
BEIIIECTBA U XWMHUYECKHE PEAKIUU, CAMOCTOATEILHO BBHIOMPATH
OCHOBaHUSI M KpPUTEPUU HJs1 KJIAaCCU(PUKAIUU H3y4aeMbIX
XUMHUYECKUX OOBEKTOB; XapaKTepH30BaTh COCTaB U BaKHEHIINe
CBOMCTBA BEILIECTB, MPUHAUICKALUX K ONPEIEICHHBIM KJIaccaM
W TpynmaMm COoeAWHEHWH (TPOCThIe BEIIECTBA, OKCHJIBI,
THJIPOKCHUJIBI, COJU; YTIEBOJOPOABI, MPOCThIE dPHUPHI, CHUPTHI,
(dheHOoBI, anbaeruibl, KETOHBI, KAPOOHOBBIE KHUCIIOTHI, CIOXKHBIC
3(hUpkI, KHUPBI, YIIEBOAbI, AMHHBI, AMHHOKHUCIOTHI, OCIJIKH);
MPUMEHATh 3HAHUS O COCTaBE€ M CBOMCTBAX BEUIECTB A
OKCIIEPUMEHTAJIbHOW  TPOBEPKH  THUIOTE3  OTHOCUTEIHHO
3aKOHOMEPHOCTEHM NPOTEKaHUs XMUMHYECKUX peaKkluidl Hu
MIPOTHO3UPOBAHHUS BO3MOKHOCTEN UX OCYILIECTBIICHHUS;

- YMEeTh NOATBEPKJIAaTh HAa KOHKPETHBIX MpUMEpax XapakTep
3aBHCHUMOCTH  PEAaKIIMOHHOW  CIIOCOOHOCTH  OpraHUYeCKHX
COCJIMHEHUH OT KPAaTHOCTH M TWma KoBajeHTHoU cBsizu ("T " u
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nn

), B3aUMHOTO BIIUSIHUSI aTOMOB U TPYII aTOMOB B MOJIEKYJax;
a Takke 0T OCOOCHHOCTEH peain3aluy pa3IMyHbIX MEXaHU3MOB
MPOTEKAHUS PEaKIuii;

- YMETh XapaKTepH30BaTh JJICKTPOHHOE CTPOCHHUE aTOMOB (B
OCHOBHOM U BO30YKJIEHHOM COCTOSIHUW) U HOHOB XUMHYECKHX
anemeHToB 1 - 4 mepuonoB Ilepmommnueckoii cucremst 1.
MenzeneeBa W WX BAJICHTHBIE BO3MOXXHOCTH, WCIIONIB3Ys
noustus "s", "p", "d-snekTpoHHBIE" OpOMTANIH, YHEPIETHUECKUE
YpOBHU; OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHHUS CBOWCTB
XUMHUYECKHUX JJIEMEHTOB M 00pa3yeMbIX HUMH COCIUHEHHH IO

nepuoaam u rpyuiam;

OK 02.
Hcnons3oBars
COBPEMEHHbBIE
CpeZCTBa IIOUCKA,
aHanmu3a u
UHTEpIpeTaluu
UHPOpPMALIUU U
UH(pOpMallMOHHbIE
TEXHOJIOTUH IS
BBITNIOJTHEHMSI 3a/1a4
npodecCHOHATbHON
JeSITEIbBHOCTH

B o0Js1acTH HEHHOCTH HAYYHOI'O NO3HAHUS:
- c(hOPMHPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKM M OOIIECTBEHHOM

KYJIBTYP,
MECTa B

HPaKTUKH, OCHOBAHHOTO Ha
CIIOCOOCTBYIOIIETO
HOJUKYIBTYPHOM MUDE;

- COBCPUHICHCTBOBAHNC SI3BIKOBOM M YHWTATEIbCKOM KYJIbTYPbI

JIMAJIore

OCO3HAaHUIO CBOCTO

KakK CpC€acCTBa B3aHMOI[€fICTBHﬂ MCXKAY JIIOAbMU W IMO3HAHHUA
MUpa;

- OCO3HaHWE IIEHHOCTH HAYYHOU NEeSTeNbHOCTH, TOTOBHOCTb
OCYIIECTBIISITh HPOEKTHYIO u HCCIIEI0BATEIbCKYIO
ACATCIIBHOCTD MHAUBHUAYAJIbHO U B I'PYIIIIC,
OsJaagenue YHUBepPCAJbHBIMH
MO03HABATEJIbHBIMM el CTBUSIMU:

B) padora ¢ uH(popmanueii:

- BJIaJIeTh HaBbIKaMH MOJTy4YeHHUs WH(POPMAIUK U3 UICTOUHUKOB

y4eOHBIMU

Pa3HBIX THUIIOB, CaMOCTOATCIBHO OCYIICCTBIIATHL IIOUCK,

- YMCTb IJIAaHUPOBATHL W BBIINIOJIHATH XUMHYECKHI OKCIICPUMCHT

(mpeBpallleHusi OpPraHMYECKUX BEIIECTB IIPU HarpeBaHuUH,
IIOJIy4eHUE ITWICHA M W3Y4YEHHE €r0 CBOMCTB, Kaue€CTBEHHBIC
peakuuu Ha YKCYCHYIO  KHCIIOTY;
JeHaTypalus OelKOB TpU HarpeBaHWM, LBETHBIE pPEaKLUU
0€nKOB; MPOBOAUTH PEAKIMM HOHHOIO OOMEHa, ONpeAessaTh

cpeay BOAHBIX PACTBOPOB, KAUCCTBCHHLIC PCAKIINN Ha Cy.]'IB(l)ElT-,

AJIbJACTHUAbI, Kpaxmall,

Kap60HaT- U XJIOpHUJ-aHWOHBI, Ha KAaTHOH aMMOHMHA, pCUIaThb

OKCIIEpUMEHTANIbHBIE  3a7a4u 1o Temam 'Mertamnsl" u

"Hemetannsl") B COOTBETCTBMM C MpaBUJIaMH  TEXHHUKH

0e30MmacHOCTH IIpU O0pallleHUuH C BEUIECTBAMU U JJAOOPATOPHBIM
000pyIOBaHUEM; TIPEJICTABIATH

pPE3YIbTATBl XUMHNYCCKOI'O

9KCIICPUMCHTA B (I)OpMC 3altucu ypaBHCHI/Iﬁ COOTBCTCTBYIOIIIUX

peakumii W (GOPMYIHMPOBaTH BBIBOABI Ha OCHOBE JTHX
pe3yJIbTaTOB;
- yMeThb  aHAIM3UPOBaTh  XHMMYECKYI0  HH(OpMAIHIO,

MOJIyYaeMyl0 M3 pa3HbIX MCTOYHHMKOB (CPEICTB MaccOBOM
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aHAJIM3, CHCTEMATH3aIlMI0 W HMHTEPIpPETalnio HH(OpMAIUN
pa3IMYHbIX BUIOB U (DOPM IIPEICTABICHHS,

- CO3/1aBaTh TEKCTHl B pa3jMYHBIX (opmarax ¢ yd4eToM
Ha3Ha4YeHUs MHQOpPMAIMKM W IEJICBON ayJUTOPHH, BBEIOHpas
ONTUMATBEHYIO0 (OPMY IIPEIICTABICHUS U BU3YyaTH3aIUH;

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

- HCIIOJIb30BaTh CpeacTBa UH(OPMAIMOHHBIX u
KOMMYHHUKAIIHOHHBIX TEXHOJOTHH B PEHICHUU KOTHUTHBHBIX,
KOMMYHHKATHBHBIX M  OpraHW3allMOHHBIX  3aJa4  C
COOIIOIEHUEM TpeOOBaHMIA TEXHUKHA

6630HaCHOCTI/I, TMT'MCHBI, pecypcoc6epe>KeHI/Iﬂ, IIpaBOBbIX H

9ProHOMHKH,

ATHYECKHX HOPM, HOPM WH(POPMALIMOHHOH O€3011acHOCTH;
- BJIaACTb HaBbIKaMHU pacCliO3HaBaHUWA U 3allIUThL I/IH(l)OpMaLII/II/I,
WH(OPMAIMOHHON 0€30MaCHOCTH JTUYHOCTH;

uHpopmanuu, cetb UHTEpHET U Ipyrue);

- BJIAJIETh OCHOBHBIMU METO/IaMU HAYYHOTO ITO3HAHUS BEIICCTB H
XMUMUYECKHUX SIBJICHUH (HAOIIOJCHUE, H3MEPEHHE, YKCIICPUMEHT,
MOJICJIUPOBAHUE);

- YMETh TPOBOJUTH PACUEThl MO XUMHUYECKUM (OpMyliaM u
XUMHUYECKHIX UCTIOJIb30BaHUEM

YpPaBHEHUSAM peakumii ¢

(GU3MYECKUX  BEIWYMH, XapaKTePU3YIOIIMX

obbema (HOpMaJbHBIE

BCIICCTBA C

KOJIMYECTBEHHON CTOPOHBI: MAacChl,
YCIIOBUS)

CUCTCMHBIC XHWMHWUYCCKUC 3HAHUA I IIPUHATUSA peI_HeHI/Iﬁ B

Ia3oB, KOJIN4YCCTBaA BCIICCTBA, HCIIOJIB30BAaThb

KOHKPCTHBIX JKU3HCHHBIX CUTYAlIUAX, CBA3AHHBIX C BCHICCTBAMU
" UX IIPUMCHCHUCM
- YMCTb CaMOCTOATCIIbHO

IJIaHUPOBATh n IMPOBOAMTD

XUMHUYECKUNA SKCIEPUMEHT (IOJyYeHHUE M M3yYEHHE CBOWCTB

HEOPraHWYECKUX U OPraHMYECKUX BEIIECTB, KAauCCTBEHHBIC
peaxkuuu YIJ1€BOJOPO/IOB Ppa3IUYHbIX KJIaCCOB u
KHCIIOPOJCOACPKAIIMX  OPraHUYECKHX  BEIECTB, pEIICHHE

HKCIIEPUMEHTAIBHBIX 3324 M0 PACIIO3HABAHUIO HEOPTaHUIECKHIX
Y OPTaHMYECKUX BEIIECTB) C COOIIOICHUEM MTPaBUII 0€30MaCHOTO
oOpallieHusi ¢ BellecTBaMH U JaOOPaTOPHBIM 000PYIOBAHUEM,
dbopmynupoBaTh  IENIH
pa3IaHO#N (hopMe pe3yabTaThl SKCIIEPUMEHTA, aHATM3UPOBATh U

WCCIICIOBAHUS, TMPEIOCTaBISATh B
OIIEHUBATH UX JOCTOBEPHOCTH;

- YMETh OCYILIECTBIATH IEIEHANPABICHHBIN MOUCK XUMHUYECKON
uH(pOpMallUM B Pa3IMYHBIX HMCTOYHUKAX (Hay4YHas U ydeOHO-
Hay4yHas JIMTepaTypa, CpeACTBa MacCOBOW HHQOpMAINH, CETh
WuTepHeT U Apyrue), KpUTUIECKH aHATU3UPOBATh XUMHUYECKYIO
uHpopManuio, mepepadaThiBaTh €€ W HCIONb30BaTh B
COOTBETCTBUH C TIOCTABJICHHON y4eOHOH 3a1a4eii;
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- BJIAJCTh CHCTEMOW 3HAHWUH O METOJaX HAy4YHOTO TO3HAHUS
SIBIICHUI TIPUPOJIbI, UCIOJIb3YEMBbIX B €CTECTBEHHBIX HAyKax M
YMEHUSIMU TPUMEHATh 3TH 3HAHUS TIPU SKCIECPUMEHTAIHLHOM
HUCCIICAOBAaHUUN BCIHIECCTB U OJIA O6’b$ICHeHI/I$I XUMHUYCCKUX
pUPO/IC
JICSITeIbHOCTH YEJIOBEKA U B TIOBCEIHEBHOM KHU3HH;

SBJICHUW, HMEIOIHUX MECTO B MPaKTUYECKOU

OK 04. D¢ddexTuBHO
B3aUMO/ICHICTBOBATh U
paboTath B
KOJIJICKTHBE U
KOMaH/Ie

- TOTOBHOCTH K CaMOpPa3sBUTHUIO, CAMOCTOATCIBHOCTH U
CaMOOIIPEACTICHUIO,
-OBJIAJACHUC y‘Ie6HO-I/ICCHeI[OBaTCJ'ILCKOI71,

HpOGKTHOﬁ U COIMaIbHOM JCATCIIbHOCTH,

HaBbIKaMH

OBJagenune
JAeHCTBUSAIMU:
0) coBMecTHasI 1eATeJIbHOCTD.

YuuBepcCaJdbHBIMHA KOMMYHUKAaTUBHBIMHA

- MOHUMAaTh U HCIOJb30BaTh NPEUMYILECTBA KOMaHAHOU M
MHAUBUAYaAJIbHON paboThI;

- IIPUHUMATH LEJH COBMECTHOM JESTEIbHOCTH,
OpraHM30BBIBATE M KOOPAMHHUPOBATh [JEHCTBUS IO €€
JOCTHKEHHUIO: COCTaBJIATh IUIAH JEWCTBHUM, pacHpenelaTh
pPOJIM C Y4eTOM MHEHHUH Y4aCTHHUKOB OOCYXJaTh Pe3yJIbTaThl
COBMECTHOM paboThI;

- KOOpPAMHUPOBAaTb M BBINOJHITH padOTy B YCIOBHUAX
peayibHOTO, BUPTYaJIbHOTO u KOMOMHHPOBAHHOTO
B3aUMOJCHCTBUS;

- OCYILIECTBJISITh MO3UTHBHOE CTPATETMYECKOE IOBEJICHUE B
pa3IMYHBIX IIPOSIBIIATH

BOO6pa)KeHI/Ie, OBITh HWHHUIINaTUBHBIM

CUTYaIUsX, TBOPUECTBO U
OBnanenue

AEeCTBUAMMU:
') NPUHSATHE ce0sl U APYTUX JI0/Ieii:

YHHBEPCAJIbHBIMH peryJsiTHBHbIMH

- YMETh TUTAHUPOBATH M BBHITIONHATH XUMHUYECKHHA IKCIEPUMEHT
(mpeBpameHus
MOJyYCHHUE STUJICHA M M3YYCHHE €ro CBOMCTB, KayeCTBECHHbBIC
peaKkiMu Ha  abJCTHIBI, YKCYCHYIO
JeHaTypaluss OCJIKOB TIpU HArpeBaHWU, IBETHBIC pPEaKIUU

OpraHuM4€CKUX BC€HICCTB IIpU HaArp€BaHHHU,

Kpaxmar, KHUCTIOTY;
OCJIKOB; TPOBOJUTH PEAKIUH HMOHHOTO OOMEHa, OIpPEACINAThH
Cpelly BOJHBIX pacTBOPOB, KAUECTBEHHBIC PEaKIIMU HA CYJIbdar-,
KapOOHAaT- W XJOPUI-aHHUOHBI, HA KAaTHOH aMMOHUS; pEIIaTh
3amayu 1o "Mertamibl"  wu

OKCIICPUMCHTAJIbHBIC TEMaM

"Hemeramasl') B COOTBETCTBHHM C TEXHUKHU
Oe3omacHOCTH TIpu OOpaIlleHUH ¢ BEIIeCTBAMU U TaOOPaTOPHBIM
o0opynoBaHueM; pe3yiabTaThl  XMMHUYECKOTO

9KCIICPUMCHTA B Q)opMe 3alliucu ypaBHeHPIfI COOTBCTCTBYIOIIHUX

IIpaBUJIaMH

MMpEaACTaBJIATb

peakuuii U (OpMyIHMpOBaTh BBIBOABI HAa OCHOBE ATHX
pE3yJIbTaTOB;

-yM€Th  CAMOCTOSITEJIBHO  IUIAHMPOBATb W NPOBOAMTH
XUMHUYECKUM SKCIIEPUMEHT (IIOJIyueHUE M H3y4yeHHE CBOWCTB
HEOPraHWYECKHX W OpPraHMYECKUX BEIIECTB, KadeCTBEHHBIC
peakuuun YIJI€BOAOPOIOB pa3IMYHBIX KJIaCCOB u
KHUCIIOPOJCOACPKAIIMX  OPraHUYECKUX  BEIIECTB, PECIICHUE

HKCIEPUMEHTANIBHBIX 337124 110 paclio3HaBaHUIO HEOPTaHUYECKUX
¥ OPTaHMYECKUX BELIECTB) C COOIIOAEHUEM MPaBMII OE3011aCHOTO
oOpallleHusl ¢ BellecTBaMH U JITaOOPaTOpPHBIM 000PYIOBAHUEM,
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- NpPUHUAMATh MOTHBBI M apryMEHTBHl JAPYrUX JIIOJAeH MpHu
aHaJIM3€ Pe3yJbTAaTOB JIEATEIbHOCTH;

- IPU3HABATh CBOE MPABO U MPABO APYTUX JItO/IeH Ha OIIMOKH;
- pa3BUBaTh CIOCOOHOCTH IOHUMATh MUP C TO3UIHH JPYTrOro
YeJI0BEKa;

dbopMynupoBaTh €U  UCCIEIOBAHUA,

pa3ianuHoil hopMe pe3yabTaThl SKCIIEPUMEHTA, aHATU3UPOBATh U

npeaoCTaBIsATh B

OLCHUBATh UX NOCTOBECPHOCTD,

OK 07.
CoieiicTBOBaTh
COXpaHEHUIO
OKpYKaroIlen cpeibl,
pecypcocOepexeHHIo,
MIPUMEHSATH 3HAHUS 00
M3MECHCHUH KJIMMAaTa,
TIPUHITAITBI
OEpEKITUBOTO
MPOU3BOJICTBA,

3 pexTUBHO
JIENICTBOBAThH B
Ype3BbIYATHBIX
CUTYaIUAX

B o0Js1acTH 3K0/10rM4€CKOr0 BOCIIUTAHUS:

- ¢(hOpMUPOBAHHOCTH IKOJIOTUYECKON KYIbTYpPBI, IOHUMAaHUE
BIMSHUS  COLMAJIBHO-DKOHOMMYECKHX  IIPOLECCOB  Ha
COCTOSIHUE TPUPOJHOW M COLUAIbHOW Cpelbl, OCO3HAHHE
17100aIbHOTO XapaKTepa HKOJIOTMUECKUX MpodieM;

- IUIAHUPOBAHUE U OCYILECTBICHUE ACUCTBUN B OKpYXKaroLleH
cpelne Ha OCHOBE 3HAHUS Lelled YCTOMYMBOIO pa3BUTHUSA
YeJI0BEYECTBA;

AKTMBHOE  HENpUATHE  JICUCTBUM, IPUHOCIIIMX  BpEX
OKpYKaroIleH cpese;

- YMEHHUE MIPOrHO3UPOBaTh HEOIArONPHUATHBIE IKOJIOTMUECKUE
NOCJIEACTBHSI NPEANPUHUMAEMBIX JIEHCTBUM, NPENOTBPALLATh
ux;

- pacllMpeHue OIbITa  JEATEIBbHOCTH  JKOJOTHYECKOU
HaIlPaBJICHHOCTH;

- OBJIaACHNEC HaBBIKaMU y‘-Ie6H0-PICCJI€I[OBaTeHI)CKOI>'I, HpOCKTHOﬁ n

COLIPIaJ'H:HOﬁ ACATCIIBHOCTH,

- copMUPOBATH MPEACTABICHUS: O XUMUYECKON COCTABIISIONICH
CCTGCTBCHHOHaquOﬁ KapTUHBI MHpa, pOJIM XHUMUHU B IIO3HAHUU
SBJIGHUN TPHUPOABI, B (OPMUPOBAHUM MBIIUICHUS U KYJIBTYPHI
JUYHOCTH, €€ (DYHKIMOHAIBHOM TpaMOTHOCTH, HEOOXOTUMOU

JUIS ~ peIICHUS  NPaKTHYECKMX  3aJa4 M DKOJOTHYECKH
000CHOBAaHHOTO OTHOIIEHHSI K CBOEMY 3JIOPOBBIO U MPHPOTHOMN
cperne;

- yMeThb coOdIoAaTh IpaBWila 3KOJOTHYECKH 1I€JI€CO00pa3HOTo
MOBEJCHUS B OBITY W TPYAOBOW JAEATEIBHOCTH B LENAX
COXPAaHEHHsI CBOETO 3I0POBbs M OKpYXKAKOLIEH IPUPOSHOU
BO3J€HCTBHUA Ha
OHUMasI

Cpeabl; Y4YUTHIBATH  OIIACHOCTb KHUBBIC
OpTraHHU3MBbI OMpCACIICHHBIX BCIICCTB,

IoKa3aTeia npenenLHoﬁ HOHYCTHMOﬁ KOHICHTPAUH;

CMBICIT
- YMETb MPOTHO3UPOBATh, AHAIM3UPOBATH M OLEHUBATH C
MO3UIMI DKOJIOTUYSCKON 0€30IaCHOCTU IOCICICTBUS OBITOBOM
U TIPOU3BOJCTBEHHOM JCATEIHHOCTH YEJIOBEKA, CBSI3aHHOW C
nepepabOTKOM BEIIECTB; UCIIOIB30BAThH MOTYyUYEHHbBIE 3HAHUS TSI
MPUHATHAS TPAMOTHBIX PpEIIEHWH TPoOJIeM B CUTYyaIUsX,
CBSI3aHHBIX C XUMUEH;

- YMCTb OCO3HAaBaThb OITACHOCTb BO3JCHUCTBHS Ha JKHUBBIE

OpTraHHU3MBbI ONpCACIICHHBIX BCIICCTB, IIOHHUMasd CMBICJI
IIoKa3aTeia HpeﬂeHLHOﬁ ,[[OHyCTI/IMOfI KOHICHTpalluu, ¢
IOACHATD Ha mpumMepax CITIOCOOBI YMCHBIICHUSA n

MPEIOTBPALICEHUS] HMX BPEAHOTO BO3JICUCTBUS HAa OpPraHU3M
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YCJI0OBCKa.

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

IIK 1.3. IIpoeedenue
6emepuHapHo-
CAHUMAPHBIX
MeponpusmuIlL 6
yenosuax
CReyuaIu3upoOEaHHvl
X
HCUBOMHOB00UECKUX
Xo3aucme.

Osgianenue
NO3HABATEJIbHBIMH AeHCTBUIMMU:

B) padoTta ¢ nHgopManmeii:

- BJIaJIeTh HaBbIKaMHM 1OJy4YeHHs HH(POPMALIUK U3 UICTOYHUKOB

YHHUBepCAJbHBIMHU y4eOHbIMHU

pasHbIX THUIIOB, CaMOCTOSTEIIBHO OCYIIECTBJIATH IOUCK,
aHallu3, CHUCTEMATU3alUI0 M HHTEpHpeTaluio HUHPOpMaLUU
pas3INYHbIX BUAOB U (GOPM IPEICTABICHHUS;

- OLIEHUBATh JOCTOBEPHOCTD, JIETUTUMHOCTh UHPOPMAIINH, €€
COOTBETCTBUE MPABOBBIM U MOPAIbHO-ITHUYECKUM HOpPMaM;

- UCIIOJIb30BATh cpeactBa  MH(GOPMALMOHHBIX U
KOMMYHHKAIIHOHHBIX TEXHOJIOTUH B PEIICHUH KOTHUTHBHBIX,
3ajad = ¢

TCXHHUKHU

KOMMYHHKATHBHBIX M  OpPraHW3aIl[MOHHBIX
COOIIOIEHUEM TpeOOBaHMIA

6630HaCHOCTI/I, TMT'MCHBI, pecypcoc6epe>KeHI/Iﬂ, IIpaBOBbIX H

9ProHOMHKH,

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

- YMCTh IIJIAHUPOBATH U BBINIOJIHATH XUMHYECKHI OKCIICPUMCHT
B COOTBCTCTBUU C IIpaBUJIaMU TCXHUKU 0e30IacHOCTH npu
oOpallleHnH ¢ BelIecTBaMu 1 Ja00paTOPHBIM 000pyI0BaHHEM;
HPEICTABISTH PE3yIbTaThl XHMHYECKOTO IKCIIEPUMEHTA B
(opme 3anKcH ypaBHEHUI COOTBETCTBYIOLINX PeaKkuuii u
(opMyIupoBaTh BBIBOJIBI HA OCHOBE ITHX PE3yJIbTaTOB;

1IK 2.3. Bvinoanenue
aeuedno-
ouazHocmuuecKux
6emepuHapHbIxX
Meponpusmuil 6
ycaoeuax
CReyuaIu3IUPOCAHHbL
X
HCUBOMHOBOOUECKUX
X033icme.

B 001acTH 3K0J10r14eCKOro BOCIIMTAHUA:

- IUIAHUPOBAHME U OCYILECTBIICHUE ACUCTBUI B OKPYKAOLIEH
Cpele Ha OCHOBE 3HaHUs LEJIeW YCTOMYMBOIO pPa3BUTHUSL
YeJIOBEUECTRA;

- AKTHUBHOE HENPUATHE JEUCTBUHU,

OKpYXKarolleH cpere;

MPUHOCAIINX BpPEA

- YYHUTBIBATb OIIACHOCTH BO3JI€ﬁCTBH$[ Ha JKHBBIC OPraHU3MBbI

OMpECACIICHHBIX BCIICCTB, IIOHHUMas CMBICJI IIOKa3aTeid
HpeHeHLHOﬁ HOHYCTHMOﬁ KOHICHTpPAIUU;

- YMCTH MNPOTrHO3UPOBATH,
MO3HUIINI KOJIOTHYECKON 0e30ITacHOCTH IOCICACTBUA OBITOBOI

u HpOHSBOHCTBCHHOﬁ ACATCIIBHOCTH 4YCJIOBCKA, CBSI3aHHOM C

AHAJIU3UPOBATL M OLCHHUBATHL C

nepepaboTKON BEIIECTB;
- yYMETh OCO3HaBaTh OIMACHOCTh BO3JCHCTBHS Ha IKHBBIC

OpTraHHu3MBbI OMMpECACIICHHBIX BCIIIECTB, IIOHHUMasn CMBICJI

[IOKa3aTeNsl NPEeNeNbHOM  JONMYyCTUMOW  KOHIIEHTPALMH, |
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IIOACHATD Ha ImpuMepax CII0COOBI YMCHBIICHUSA u
nNpeaoTBpali€cHUs HX BpPECIHOIO BOSﬂCﬁCTBHﬂ Ha OpraHusm
YCJIOBCKa.
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2. CTPYKTYPA U COJIEPXKAHUE OBIIIEOBPA3OBATEJILHOM JUCITATIIINHBI

2.1. O0beM TUCHUILINHBI U BHbI y4e0HOH padoThI

Buna yueOHoii padoThl

O0BeM B yacax

O0beM 00pa3oBaTeIbHOM MPOrpaMMBbl TUCITHIJIMHBI 162
8 m.u. 8 hopme NPaKmu4eckol no020moeKu 40
B T.4.

OcHoBHoOE coepxxaHue 102
BT. U..

TEOpETHUECKOe 00yUueHue 42
MPAKTUYECKHUE 3aHSITUS 42
1abopaTOpHBIE 3aHATUS 18
IIpodeccuoHaIbLHO-OPHEHTHPOBAHHOE CO/lep:KaHue (CoepKaHne 4
NMPHUKJIAHOT0 MOIYJISA)

BT. U..

TEOpeTUIeCKoe 00yueHune 8
[PaKTUYECKUE 3aHATUS 22
nabopaTOpHBIE 3aHATUS 12
UHOUBUOYANILHBI npoekm (Oa/Hem) HET
KoncyabTanun 10
IIpome:xkyTouyHast aTTecTanus (3K3aMeH) 8
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2.2. TemaTn4yecKkMii IJIAH U COAEPKAHME TUCUHUILTHUHBI

B ToMm unciie

HaumenoBanue Copnepxxanue yuyeOHOro Mmarepuasa (0CHOBHOe M NPodeccCHOHAIBLHO- O0bem . Z::;T:EKO dopmHpyeMble
pa3aesioB U TeM OPUEHTHPOBAHHOE), 1A00PATOPHbIE U MPAKTUYECKHE 3aAHATHSA, TPUKJIATHOH MOIYJIb 4acos P i KOMIIeTeHIIMHU
MOATOTOBKH
1 2 3 4
OcHoBHoOE coiepKaHue 102
Pa3nes 1. OcHOBBI CTpOEHHSI BelecTBa 8
Tema 1.1. OcHoOBHOe coiep:KaHue 6 OK 01
Crpoenne atomoB | Teoperuueckoe o0ydeHmne 4
XUMHAYECKUX CoBpeMeHHAsI MOJICITTb CTPOCHHS aToMa. DIIEKTPOHHAsI KOH(HUTypaIis aToma.
SJICMCHTOB U Kraccudukarusi XUMUYECKUX 3JIEMEHTOB (S-, P-, 0-251eMeHTbI). BaleHTHBIC 3JIEKTPOHBI.
HpHupoaa BaneHTHOCTB. DneKTpOoHHAs IPUPOAA XUMHUECKOU CBSI3U. DIIEKTPOOTPULIATEIbHOCTD.
XUMHUYECKOM KoBasieHTHas cBSI3b, €€ PA3HOBUIHOCTH M MEXaHHM3MbI 00pa30oBaHus (0OMEHHBIH U JJOHOPHO- 4
CBSI3H akuenTopHslif). Monnas cBs3b. Metannuueckas cBsi3b. BogopoaHas cBs3b.
MexMoIieKysipHble B3aUMOIEHCTBHUSL.
H30TO1BI, OCHOBHOE M BO30YKJIEHHOE COCTOSIHUE aTOMa, TMOpUIn3alis aTOMHBIX
opOuTaneil.
I[MpakTuyeckue 3aHATHA 2
Pemenne npaktuyeckux 3alaHuil Ha COCTABIIEHUE 3JIEKTPOHHO-Tpadudeckux Gopmyn
3JIeMEHTOB 1—4 mepuosoB.
Pewenue 3a1anuii Ha UCIIOJIB30BAHUE XUMUYECKOW CUMBOJIMKH U Ha3BaHUM COEIMHEHUN I10
HOMEHKJIAType MEXIYHAPOIHOIO COK3a TEOPETUUECKON U NMPUKIATHON XUMUHU U 2
TPUBUAIBHBIX HA3BaHUIA I COCTABIEHUS XUMUUYECKUX (POPMYT IBYXaTOMHBIX COCIUHEHHIA
(okcua0B, Cynb(pHUIOB, THAPUIOB | T.I.) U APYTUX HEOPTaHUYECKUX COCTUHEHHUH OTACTbHBIX
KJIACCOB.
Tema 1.2. OcHoBHOE coep:KaHue 2 OK 01
Ilepronnyeckuii | Teopernueckoe o0ydeHue OK 02
3aKOH ¥ Tabnuia | [paKkTHYeCKHe 3aHsATHS 2
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JI.1. MenneneeBa

Ilepuoauueckas cucrema xumuueckux 3neMeHToB J[.M. Menaeneesa. ®U3nuecKuid CMbICI
ITepuoaunueckoro 3akoHa J[.1. MenneneeBa. 3akoHOMEPHOCTH U3MEHEHUS CBOWCTB
XUMHUYECKHX 3JIEMEHTOB, 00pa3yeMbIX UMHU MPOCTHIX U CIOXKHBIX BEIIECTB B COOTBETCTBUU C
MOJI0KEHUEM XUMHUUECKOro 3ieMeHTa B [lepronnueckoit cucreme. MUpoBO33peHUECKOE U
Hay4yHoe 3HaueHue [lepuonnueckoro 3akona /I.1. Menneneesa. IIporuossr J1.11.
MenpneneeBa. OTKpBITHE HOBBIX XUMHYECKUX 3JIEMEHTOB.

Pelenne npakTHKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUN HA XapaKTePU3aLUIO
XUMHUYECKHX 3JIEMEHTOB «MeTauinueckue / HeMeTaJlIN4ecK1e CBOICTBA,
3JIEKTPOOTPULATENBHOCTD U CPOJICTBO K 3JIEKTPOHY XMMUYECKUX JIEMEHTOB B COOTBETCTBUE
C MX AJIEKTPOHHBIM CTPOEHHMEM U MOJIOKEHUEM B IIEPUOIUYECKON cCTeME XUMUUYECKUX
anemenToB JI.M1. MenaeneeBay.

Paznen 2. Xumunuyeckue peakuuu

12

Tema 2.1. Tumsl
XUMHUUYECKHUX
peaxkun

OcHoBHOE€ CoAECpKaAaHUEC

TeopeaneCKoe oﬁyqe}me

Knaccugukaius 1 TUIBI XUMHUUECKUX PEAKLU C yYaCTHEM HEOPraHUYECKUX BEIIECTB.
KonnyecTBeHHBIE OTHOLIEHHS B XUMUH. OCHOBHBIE KOJIMYECTBEHHbBIE 3aKOHBI B XUMUH U
PACUCTHI IO YPAaBHCHUAM XUMHUYCCKUX peaKuHﬁ. Mois Kak CAMHHIIa KOJIMYECTBA BCIICCTBA.
MonsipHas Macca. 3aKOHbBI COXpaHEHUS! MacChl M SHEPruu. 3akoH ABorajapo. MosspHbIii
00beM razoB. OTHOCUTENbHAS MJIOTHOCTH Fa30B.

Peakuuu koMIiekcooOpa3oBaHus ¢ yHaCTHEM HEOPraHMYECKHUX BEIIECTB (Ha MpuMepe
T'HJIPOKCOKOMILIEKCOB IIMHKA U aJTFOMUHMS).

IIpakTHYecKkue 3aHATHA

CocraBieHue ypaBHEHUH peakuil cCoeTMHEHUs, pa3I0kKEeHUs, 3aMeILeHHsI, OOMEHa.
YpaBHEHUS peakiyii ropeHusi, HOHHOro 0OMEHa, OKUCIIEHUS-BOCCTAHOBIJICHUS.

Pacuer KOMM4eCTBEHHBIX XapaKTEPUCTUK UCXOIHBIX BEIECTB U NIPOAYKTOB peakuuu. Pacuer
KOJIMYECTBEHHBIX XapaKTEPUCTUK MPOAYKTA PEAKIIMM COCTUHEHNS, €CIIU OJTHO U3 BEILECTB
JTaHO B M30BITKE U/WIIN COAEPKUT npuMecH. PacueT MaccoBoil uiu 00beMHOMN J0IH BBIXOJA
MPOJYKTa PEaKuu COSAMHEHUS OT TEOPETUYECKH BO3MOXKHOT0. Pacuer 00 beMHbIX
OTHOILIeHUH ra3oB. PacueT Macchl (00beM, KOTMYECTBO BEIIECTBA) MPOYKTa pEaKuu, €CIIU
OJIHO U3 BEILECTB JaHO B BUJIE PACTBOPA C OIIPEIEIECHHON MaCcCOBOM 10JI€M paCTBOPEHHOTO

OK 01
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BCIICCTBA.

YPaBHCHI/IH OKHCJICHHS-BoccTaHOBJIeHUS. CTeneHb okucieHuss. OKUCIINTEIb U
BOCCTaHOBUTEIb. OKHUCINTEIFHO-BOCCTAHOBUTEILHBIC p€aKkuuu B IIpupoaec,
MMPOU3BOACTBCHHBIX NPOHCCCAX U KUSHCACATCIbHOCTH OPraHU3MOB. OKUCIIHTEIBHO-

BOCCTAaHOBUTEJIbHBIN nMoTeHInal cpebl. CocTaBiICHUE U YPABHUBAHUE OKUCIUTEIBHO- 2
BOCCTAHOBUTEJIBHBIX PEAKIIUH METOIOM IEKTPOHHOTO OasiaHca. TUMTHYHBIE HEOPTaHUYIECKUE
OKUCIUTENIN U BOCCTAHOBUTEIIU. DJIEKTPOJIM3 PACTBOPOB U PACILIABOB COJICH.
Tema 2.2. OcHoOBHOE co/lep:KaHue 6 OK 01
OnekrpoauTHyecka| TeopeTudyeckoe 00ydeHue 2
A aucconnanna - | Teopust  AJIEKTPOJUTAYECKONW jaucconpanuu. Peakuum wmonHoro oOmena. CocTaBieHHE
MOHHBII OOMEH peakiuii MOHHOrO OOMEHa IyTeM COCTaBICHUS MX TMOJHBIX M COKPAIIEHHBIX HOHHBIX
YpPaBHEHUU. 5
['unponu3 coneld. 3HayeHWe TUAPONIM3a B OHOJOTMYECKMX OOMEHHBIX TpOIleccax.
[IpumeHeHue ruapoan3a B IpOMbILUIEHHOCTH. CTpOEHUE BELIECTBA U XUMUYECKHE PEAKILIUH.
IIpakTHyeckue 3aHATHS 2
CrtpoeHue BeliecTBa U XuMHUueckue peakiuu. CocTaBleHUEe PeaKkIUil TApoIIin3a CoJeH. 2
JlabopaTopHble 3aHATHS 2
JlaGopaTtopHast pabota «Peakiuu rupomza.
HccnenoBanue cpeasl pacTBOPOB  coliel, OOpa3oBaHHBIX CHJIBHBIMH ¥ CIaObIMH 2
AIIEKTPOJIUTAMH, U UX PEaKLUi C paCTBOpaMH IIETOYU U KapOOHATa HATPUS.
Paznea 3. CTpoeHne 1 CBOMCTBA HEOPTAaHMYECKHUX BelleCTB 24
Tema 3.1. OcHOBHOe coepKaHHe 6 OK 01
Knaccudukanus, | Teopernueckoe oGydenune 2 OK 02
HOMCHKJIATypa U |[IpeameT HEOpraHUYECKON XUMUH. B3anmocBs3p Heopranndeckux Bemect. Knaccudukarus
CTPOCHHC HeopraHnyeckux Beuects. [IpocTbie u cioxHbie BemecTBa. OCHOBHBIE KJIACCHI CIIOAKHBIX
HCOPraHW4ICCKHUX  |periecTB (OKCHU/IbI, THIAPOKCUIBI, KUCIIOTHI, con). HoMeHknaTypa u Ha3BaHuE 2
BCILECTB HEOPTaHMYECKUX BEIIECTB UCXO U3 UX XUMHUECKON (POPMYIBI UM COCTABICHUE

XUMHYECKOMN (I)OpMy.l'ILI nCXoa4 U3 Ha3BaHUs BCIICCTBA I10 MC)KI[yHaPOHHOﬁ nin
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TPUBHAIILHON HOMEHKJIATYpeE.

MexmonexyinspHble B3aumozeicTsus. Kpucramioruaparel. ArperaTHble COCTOSHHUS
BemecTBa. Kpucrammmyeckue n aMmopHbIe BeIecTBa. THITBI KPUCTAITMYECKUX PELIETOK
(aToMHas1, MOJIEKYJIIpHAsI, MOHHAS, METAJUTMYECKast). 3aBUCIMOCTD (PU3MUYECKIX CBOWCTB
BEIIIECTBA OT TUIA KPUCTAIUIMYECKON perieTku. [IpuanHbl MHOT00Opa3us BELIeCTB.
CoBpeMeHHbIE NPEJCTABICHUS O CTPOCHMM TBEPABIX, KUIAKUX M ra3000pa3HbIX BEIIECTB.
Knnxne xpucramist.

IIpakTHYeckue 3aHATHA 4
Pemienue 3agau Ha pacyeT MaccoBOM JOJM (Macchl) XUMHUYECKOTO IEMEHTA (COeIMHEHMs) B
MoJIeKyJe (CMecH). 5
Pemenne npakTHyeckux 3adaHUi 1O KiacCcH(UKANWK, HOMEHKJIAType H XHUMHYECKUM
dopMyslaM HEOPraHMYECKHX BEIIECTB pa3JIMYHBIX KJIAcCOB (Ha3plBaTh U COCTABIATH
(GopMyJIbl XUMUYECKHX BELIECTB, ONPEENIATh IPUHAJIEKHOCTD K KIaccy).
Hcrounnkn xumudeckoi mHpopManuu (HaydHas u ydeOHO-HAy4dHas JIMTEpaTypa, CPeiCcTBa
mMaccoBoi MH(popmanuu, cetb MHrepHer u npyrue). Ilouck uHdopmanuu no Ha3BaHUAM, 5
UECHTU(PHUKATOPAM, CTPYKTYPHBIM (OPMYIIaM.
Tema 3.2. ®uzuko-| OcCHOBHOE coep:KaHue 12 OK 01
XUMUYECKHE Teopernueckoe o0yuenune 6 OK 02
CBOWCTBA Mertannel. Obume Qusnyeckue U XMMHUYECKHe CBoWcTBa MeTaioB. CrocoObl MOTydeHUs.
HCOPraHMYCCKUX  |3HayeHHE META/UIOB M HEMETAJUIOB B MPUPOJAE M IKU3HEAEATEIBHOCTH YEJIOBEKa U 9
BCIIECTB opranuzMoB. Kopposus MeTamaoB: BUABI KOPPO3HMM, CIIOCOOBI 3allUTHl METAUIOB OT
KOpPpO3HH.
Hewmeramnsl. OOuue pusndeckue U XMMUIECKHE CBOMCTBA HEMETAJUIOB. T UIMMMYHbBIE CBONCTBA
metaiioB [Y— YII rpynn. Knaccudukanuss 1 HOMEHKIIaTypa COEQUHEHMM HEMETalIoB. 2
KpyroBopoTbl OMOT€HHBIX 3JIEMEHTOB B IPUPOJIE.
XVMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHUX BELIECTB (OKCHIOB,
TUAPOKCUAOB, KUCIIOT, COJIEH U Ap.). 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB ITPOCTHIX 2
BEIIECTB, BOJOPOJHBIX COCIMHEHN, BBICIINX OKCHJIOB U THAPOKCH]IOB.
IIpakTuyeckue 3aHATHSA 4
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CocraBieHne YypaBHEHMH XUMHYECKMX pEaKIMM C Y4acTUEM MPOCTBIX U  CIOKHBIX
HEOPTraHMYECKUX BEIIECTB: OKCHIOB METAJUIOB, HEMETAUIOB M aM(OTEPHBIX 3IIEMEHTOB;
HEOPraHMYECKUX KUCIIOT, OCHOBAHUN M aM(pOTEPHBIX THAPOKCHIOB, HEOPTAaHUYECKHX COJIEH,
XapaKTEepPU3YIOLUX UX CBOKCTBA.

Pemienne nmpakTUKO-OPUEHTUPOBAHHBIX TEOPETHUUECKUX 3aJaHUM HA CBOMCTBA U IIOJyYCHHE
HEOPraHUYECKUX BEILECTB.

JlaGopaTopHble 3aHATHSA

JlabopaTtopHas pabota «CBoiCTBa METAIJIOB U HEMETAIIIOBY.

I/ICCJ'IGI[OBaHI/Ie (1)I/I3I/I‘-ICCKI/IX A XHUMHYECKUX CBOMCTB METAJUIOB M HeMeTauioB. Pemrenue
SKCIICPUMCHTAJIBHBIX 3a41a4 IO CBOICTBAaM XUMHYECKHM CBOMCTBAM METAJLJIOB U HEMCTAJIJIOB,
10 PACIIO3HABAHHUIO U MOJIYUYCHUIO COSIMHEHHI METAJUIOB M HEMETAJIIIOB.

Tema 3.3.
[TponsBoacTBO
HEOPTraHUYECKUX
BCIIICCTB.
3HaueHue u
pUMEHEHHUE B
OBITY U Ha
MIPOU3BOJCTBE

OcHoOBHOE co/lep:KaHue

Teoperuueckoe o0yueHue

OO0me mpencTaBiIeHUs] O MPOMBIIUICHHBIX CITOCO0aX MONyYeHHUs] XUMHUYECKUX BEIIECTB (Ha
npuMepe MPOU3BOACTBA AaMMHAKA, CEPHON KUCIIOTHI).

Yepnas u uBerHas Metauryprus. [IpakTudeckoe MpUMEHEHHE JJIEKTPOJU3a JUIS MOTydeHUS
IIEJOYHbIX, ILIEJIOYHO3EMENbHBIX METAIOB M amoMuHus. CTeKno U CUIMKaTHas
IPOMBIIIJICHHOCTb.

[TpoGiiemMa 0TX0/10B 1 MOOOYHBIX MPOAYKTOB.

HpaKanecmle 3aHATHUSA

Pemenne npakTHKO-OpUEHTUPOBAHHBIX 33JaHUI O POJIM HEOPraHUYECKOW XUMHUU B PA3BUTHHU
MEUIIMHBI, CO3IaHUH HOBBIX MAaTE€pUaJIOB (B Pa3JIMUHBIX OTPACIAX U cdepax yCIyr), HOBBIX
WCTOYHUKOB OJHEPruu (aJbTEPHATHUBHBIE WMCTOYHUKH DHEPrUU) B PEIICHUH MPoOJieM
HKOJIOTMUYECKO, SHEPTeTHUECKON 1 MUIEBOI 0€30MacHOCTH.

CBoiicTBAa  HEOpPraHWYECKMX  BellecTB. ['eHeTHueckas  CBSI3b  MEXKIy  KJlaccaMu
HEOPraHUYECKUX COCIMHEHUN.

OK 01
OK 02

Pa3nea 4.

CTpoeHne 1 CBOICTBA OPraHU4YeCKUX BellecTB

Tema 4.1.
Knaccudukanus,
CTpOEHHE U

OcHoBHOe cogepkaHue

Teopernueckoe odyuenune

HpCI[MCT OpFaHHqCCKOﬁ XuMuu. B3auMocBs3b HCOPraHNYCCKUX U OPTraHNYCCKUX BCIICCTB.

OK 01
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HOMEHKJIaTypa
OpraHMYECKUX
BELIECTB

XUMHUYECKOE CTPOEHHE KaK TOpAOK COEOUHEHUS AaTOMOB B MOJIEKYJIE€ COIVIACHO HX
BaJICHTHOCTH. (OCHOBHBIC TIOJIO)KEHUSI TEOPUU XHUMHUYECKOTO CTPOCHHS OPTaHMYECKHUX
coenuHenuit  A.M. bByrtnepoBa.  YriiepoAHBIA  CKEJIET  OPraHUYeCKOW  MOJIEKYJIbI.
MouekysipHble U CTPYKTYpHBIE (pa3BepHYThIC, COKpPAIIEHHBIC) XUMHUYECKHE (HOPMYIIHIL.
3aBUCUMOCTH CBOMCTB BEILIECTB OT XMMHUYECKOTO CTpOEHHUs MOoJeKynl. M3omepust u uzomepsl
(cTpykTypHasi, reoMeTpuueckas (Iuc-Tpanc-u3omepusi). KpaTHocTh XMMHUECKOH CBSI3H.
[Tonstue o ¢yHkuuoHanpHOM rpymnme. [lpuHHOUIBI KIAcCU(pUKALUU OpPraHUuYECKUX
coequHeHU. MexayHapoaHas HOMEHKIATypa U MPUHIUIB HOMEHKJIATyphl OpPraHU4YeCKUX
COCTUHEHUN.

HpaRanecmle 3aHATHUSA

Homenknarypa  OpraHM4ecKUX  COCAMHCHHH  OTACIBHBIX  KJIACCOB  (HACHINICHHEIC,
HEHACHIIIICHHBIE Y apOMATHYECKHE YTIIEBOJOPOIBI, CIUPTHI, (CHOIBI, albJACTUIBI, KETOHBHI,
KapOOHOBBIC KHCIOTHI M Jip.) COCTaBICHHUE TMOJIHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (GOPMYIT
OpPTaHMYECKUX BEIICCTB OTACIBHBIX KIIACCOB, UCIOJIb3Ys WX Ha3BaHUs MO CHCTEMATHYECKOU
HOMeHKJIaType. Pacdersl mpocreiimeii (GopMyibl OpraHHYECKOW MOJICKYJbBI, HCXOIs W3
3JIEMEHTHOTO cocTaBa (B %).

Tema 4.2.
CaolicTBa
OpPTaHUYECKUX
COCIMHEHNH

OcHoOBHOE co/lep:KaHue

14

Teopernueckoe o0yuenune

10

OU3MKO-XMMUYECKHE  CBOMCTBA  OpPraHMYECKMX  COCIMHEHMH  OTAEIbHBIX  KJIAcCOB
(ocobeHHOCTH KJIacCHM(PMKALlMM W HOMEHKJIATypbl BHYTPH Kiacca, TOMOJOTMUYECKHH pax U
obmas ¢opmyna; u3oMepus; (pU3MUECKUE CBOMCTBA; XUMHUYECKHE CBOMCTBA; CIIOCOOBI
HOJy4YEHHUs):

— NpeJeNbHBIC YIVIEBOJOPOAbL. ['OpeHre MeTaHa KaKk OJUH U3 OCHOBHBIX HCTOYHHKOB TEILIA B
IPOMBIIIIEHHOCTH U ObITy. CBOICTBa IPUPOIHBIX YIIIEBOAOPOJOB, HAXOXKIEHHUE B IPUPOJE U
IIPUMEHEHHE aJIKAHOB;

— HCHOPCACIBbHBIC U ApOMATUYCCKUC YTIICBOAOPOABI. HOJ'II/IMCpI/BaI_[I/I}I OTUJICHA KaK OCHOBHOC
HaIlTpaBJICHUC €ro HUCIIOJIBb30BaHMA. rOpeHI/IC alCTUJICHA KakKk HCTOYHHK
BBICOKOTCMIICPATYPHOT'O IIJIAMCHU IJId CBAPKH U PE3KU MCTAJIJIOB;

— KHCJIOPOJICO/IEpIKale COEAMHEHUs (COUPTHI U MpocThie 3(Uphl, (HEHOIbI, adbAeTUABl U
KETOHBI, KapOOHOBBIE KHCIOTHl M UX MpousBojaHble). [IpakTuueckoe mpUMEHEHHE

OK 01
OK 02
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STUJICHIVIMKONS, TiMLepuHa, ¢eHona. Ilpumenenue ¢opmanpaeruaa, aneTaabAeruia,
YKCYCHOM KHCJIOThl. MblIa Kak COJM BBICHIMX KapOOHOBBIX KHCIOT. Moromue cBoicTBa
MBUIA;

— a3zoTcoacpKamue COCAMHCHUA (aMI/IHBI 1 aMHMHOKUCJIOTHI, 6CJ'IKI/I).

Knaccugukaius 1 0cOOEHHOCTH OpraHUYecKUX peakiuid. Peakimonnbie meHTphl. Paankasl.
IlepBoHa4aIbHbBIC OHATHUSA O TUIIAX U MEXAaHU3MAaX OPraHUYECKUX PEAKLIUN.

I[MpakTuyeckue 3aHATHS

Pemrenne LECIIOYCK npeBpameHI/Iﬁ Ha TrCHCTUYCCKYIO CBA3b MCXKAY KJIaCCaMU OpPraHNYCCKUX
COC,I[I/IHGHI/IP'I C COCTaBJICHHEM Ha3BaHUM OpPraHUYCCKHX COGI[I/IHGHI/Iﬁ 110 TpHBHaHBHOﬁ 0848
Me)KHYHapOHHOﬁ CHUCTEMaTHUYECKOM HOMCHKIJIAaTypeE. Pemenue paCUYCTHBIX 3a1a4 I10
YpPaBHCHUAM pCaKHI/Iﬁ C y4aCTUEM OPraHUYCCKHUX BCIHICCTB.

JlaGopaTopHble 3aHATHSA

JlaGopaTtopHast pabota «[lomydyeHue 3TriIeHa U U3yYEHUE €TI0 CBONCTBY.

[Torydenue 3THIIeHa U3 3TaHOJIA B JTA0OPATOPUHU U H3yYeHHUE ero (PU3NIECCKIX U XUMUYICCKUX
cBoiicTB. CoCTaBJICHHE PEAKITUI MIPUCOCTNHEHUS ¥ OKUCIICHHS Ha TPAUMEpE ITUJICHA.
Pemenune pacueTHBIX 3324 C UCIOIB30BAaHUEM ITUIOTHOCTHU T'a30B TI0 BOJIOPOIY U BO3IYXY.

Tema 4.3.
Opranunueckue
BELIECTBA B
KU3ZHEJCSATEIbHOCT
U 4eJIOBEKa.
[IpousBoacTeo u
IpUMEHEHNE
OpPraHMYECKHUX
BELIECTB B
IIPOMBIIIJIEHHOCTH

OcHoOBHOE co/lep:KaHue

10

Teopernueckoe o0yuenune

buooprannueckue coenaunenus. Ilpumenenne u Ouoyornyeckas pojb YIJIEBOJOB.
OxwuciieHue yrieBoJ0OB — MCTOUYHUK SHEPIHU KMBBIX OpraHu3MoB. OONacTH NMpPUMEHEHUs
amMMHOKuUCIOT. IlpeBpamieHuss OGenkoB NHIIM B opraHusme. buonormueckue QyHKIUU
6enxoB. buonornyeckue GpyHkiu xupoB. Poib opraHnueckoil XUMHUM B pelIeHUH pooieM
MUIIEBON O€30MaCHOCTH.

HyxnenHoBble KucioTel: cocraB u crpoeHue. CrpoeHune HykineotuaoB. Cocras
HykinenHoBbix kucior (JHK, PHK). Ponp Hyk/I€eHMHOBBIX KHCIOT B KHU3HENEATEIHHOCTH
OpraHU3MOB.

HpOI/ISBO,Z[CTBO OpraHN4YCeCKUX BCHICCTB: MPOU3BOJACTBO MCTAHOJIA, Hepepa60TKa He(bTH.
[TonusTHiaeH Kak prrIHOTOHHa)KHHﬁ MNPOAYKT XHUMHUYCCKOI'o IMPOHU3BOJACTBA. HpI/IMCHCHHe
O9THUJICHA. HpOI/I3BOILCTBO " MPUMCHCHUC KayuyKa U PE3UHBI.

CUHTETUUECKHE H HCKYCCTBCHHBIC BOJIOKH4, HX CTPOCHHC, CBOICTBA. HpaKTI/I‘-ICCKOC

OK 01
OK 02
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UCIIOJIb30BaHUE BOJIOKOH. CUHTETHYECKHE TUICHKHU: M30JISILIHUS JUTsl IPOBOJOB, MEMOPAHBI JUIs
OTPECHEHUS] BOJbI, 3alIUTHHIC IUICHKH JUIS aBTOMOOWJICH, IJIACTBIPH, XUPYPrHUYECKHE
NOBA3KUA. HOBBIE TEXHOJIOTMU JAJIBHENUILIETO COBEPIIEHCTBOBAHUS IIOJMMEPHBIX MaTEpUAIOB.
Posib oprannveckoil XMMHUU B PEIICHUH MPOOIIEM SHEPTeTHUECKOW OE30MaCHOCTH, B Pa3BUTUHU
MEAMIMHBI, CO3JTaHUU HOBBIX MaTEpHajIoB, HOBbIX MICTOYHUKOB SHEPIuu (aJIbTEpPHATUBHBIE
UCTOYHUKHU SHEPIUN).

IIpakTHyeckne 3aHATHSA 4
Pemenne nmpakTHKO-OpUEHTUPOBAHHBIX 3aJJaHUI IO COCTABIECHUIO XUMUUECKUX PEaKIIHi,
OTPAKAKIINUX XUMUYECKYI0 aKTUBHOCTh OPIraHUYECKUX COEMHEHUN B Pa3JIMYHBIX Cpelax
(MpUpOAHBIX, OMOTOTHYECKUX, TEXHOTCHHBIX ). 4
CtpyKTypa 1 CBOICTBa OpraHM4ecKuX BeuecTB. ['eHeTnueckas cBsi3b MEXAY Kiaccamu
OPraHUYEeCKUX COCTUHECHUMU.
Kunernyeckne M TepMOAMHAMHYECKHE 3aKOHOMEPHOCTH IPOTEKAHUS XMMHMYECKHX
Pasnea 5. . 12
peaxkuuit
Tema 5.1. OcHoOBHOE co/lep:KaHue 4 OK 01
Kuneruyeckue Teoperuueckoe oGyuenue 2 OK 02
3aKOHOMEPHOCTH | Xymuueckue peakiuu. Krnaccubukanus XUMHUECKHUX peakuuid: 1o (a3oBOMYy COCTaBy
IIPOTEKaHUs (roMOreHHbIE U TeTEepPOreHHbIE), IO MCIOJIB30BaHMIO KaTalu3aTopa (KaTaJUTUYecKHe H
XUMHYECKUX HEKATATUTUYECKHE).
peakiuit CKOpOCTh peakiuM, €€ 3aBUCUMOCTh OT PAa3JIMYHbIX (DAaKTOPOB: MPHUPOJBI pearupyromux
BEIIECTB, KOHLIEHTPALlUU pearupyrouux BelecTB, Temneparypsl (mpaBuwio Baut-I'odda), 2
IUIOMIA M PEAKLIMOHHOM IMOBEPXHOCTH, HAIWYUA Karaam3atopa. Posib KaTanu3aTopoB B
MPUPOJIE U MPOMBILIUIEHHOM ITPOU3BOJICTBE.
OHeprus axkTUBalUU. AKTHBUpPOBaHHbIM KoMiulekc. Karanuzatopel u karanu3. Poib
KaTaJI13aTOpPOB B IIPUPOJE U MPOMBIIIJIEHHOM ITPOU3BOJCTBE.
JlaGopaTopHble 3aHATHSA 2
CKOpOCTbh XMMHUYECKUX peaknid. PakTOpBl, BIUSAIOLINE HA CKOPOCTh XUMUYECKUX PEAKIUI.
Pemienne mpakTHKO-OPUEHTUPOBAHHBIX 3alaHUil Ha aHaimu3 (AKTOPOB, BIUSAIOIIMX Ha 2
MU3MEHEHUE CKOPOCTH XMMHYECKON PEAKIIUH.
Tema 5.2. OcHOBHOE coJep:KaHue 6
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Tepmonnnamuyeck | Teoperudeckoe o0yuenune 2 OK 01
ue Knaccudukanus XuUMHYECKHUX peakuuid: 1o TemioBoMy 3ddekry (dK30TepMUYECKUE, OK 02
3aKOHOMEPHOCTH  |3HJIOTEPMHYECKHUE), 10 oOpaTUMOCTH (0Opatumbie W HeoOpaTumeble). TerioBbie 3(h(eKThI
IIPOTEKaHUA XUMHYeCcKHX peakiuii. Tepmoxumuueckue ypaBHeHUs. OOpaTUMOCTh peakuuil. XMMHUYECKOe
XUMHUYCCKHUX paBHOBECHE M €ro CMEIICHHWE NOJ ACWCTBUEM pa3IMYHBIX (AKTOPOB (KOHIICHTpALUs 5
peaKHI/IfI- pearcHTOB WM IPOAYKTOB PCAKIIMH, JaBJICHHUC, TeMHepaTypa) IJId CO3JaHusl ONTUMAJIbHBIX
PaBHoBecue YCJIOBUM MPOTEKAHUS XUMUUECKUX IPOLIECCOB.
XAMHYECKUX [Tonsite 06 »HTANBIMU W SHTponuK. JHeprus [mb0ca. 3akon ['ecca u ciaeACTBUS U3 HETO.
peaxuuii Ponb cmenienns paBHOBECHUS B TEXHOJIOTMUECKHUX MPOIIECCax.

IIpakTH4eckue 3aHATHSA 4

[Mpunuun Jle Illarense. BnusHue pasznuuHbiX (AaKTOpOB HA HM3MEHEHHE pPaBHOBECHUS

XUMUYECKHUX PEaKLUM.

3aKOH JIEWCTBYIOIIMX MAacC MU KOHCTaHTAa XMMHYECKOI'O paBHOBecHs. PacueTbl paBHOBECHBIX

KOHIICHTPALMi pearnpyronx BEUIeCTB U MPOAYKTOB peakuuid. PacueTs! TemmoBoro ¢ gexra 4

peakuumu.

Pemienne npakTMKO-OpUEHTUPOBAHHBIX 33laHUK HA MpUMeHeHue npuHuumna Jle-Ilarense mis

HaxXOJXKJICHUS HAINpABIICHUS CMEIIECHHUS pPAaBHOBECHS XUMHUYECKOM pEaKUMU U aHajIu3

(bakTOpOB, BIUSIOLINX Ha CMELIEHHE XMMUYECKOTO pAaBHOBECHSI.

JlabopaTropHble 3aHATHUS 2

JlaGopatopHass pabota «l3ydeHue BIMSHMS pa3IMYHBIX (PAKTOPOB Ha CMELICHHE

XUMHYECKOTO PABHOBECHS.

HccnenoBanve BIUSHUS W3MEHEHUS KOHIICHTpPAlMM BEILECTB, pEaKUMH Cpelpl U 2

TEMIEpAaTypbl Ha CMEUIEHHE XHMMHUYECKOro paBHoOBecHs. CpaBHEHHME MOJYyYEHHBIX

Pe3yabTaTOB C TEOPETUUECKU ITPOTHO3UPYEMBIMH Ha ocHOBe npuHuuna Jle [llatense.
Pazneu 6. JlucniepcHbIe CHCTEMBI 10
Tema 6.1. OcHoBHOE coepKaHue 4 OK 01
HucnepcHbie Teopernyeckoe o0yueHue 2 OK 02
CUCTCMBI U Hucnepcusle cucremsl. Komtonaasle cucteMsl. ICTUHHBIE pacTBOPBI. OK 07
(haxTopsl UX PactBopenne kak Qusnko-xumuueckuii mporecc. PactBopel. CrocoObl MPUTOTOBICHUS 2
YCTOHYMBOCTH pactBopoB. PactBopuMocTb. MaccoBasi 40Ji1 pacTBOPEHHOro BemlecTBa. lIpeaensHo
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JIOITYCTUMBbIE KOHLIEHTPAIIMH U MX MCIIOJIb30BaHHE B OLIEHKE KOJOTHYECKON O€30MacHOCTH.
Knaccudukamus aucnepcHsIx cucteM 1o coctaBy. CTpoeHne u (hakTOpbl YCTOMYHUBOCTH
JCTIEPCHBIX CHCTEeM. Pacro3HaBaHMe HWCTHHHBIX PAcTBOPOB, KOJUIOMJIHBIX PAacTBOPOB M
rpybonucnepcHbix cucrteM. CTpoeHue MuIe/uibl. PaccemBaHue cBeTa IMPH MPOXOXKIACHUU
CBETOBOTO ITyYKa 4epe3 ONTHUECKU HEOHOPOoIHYIO cpeny (3ddexra Tunnas).

IIpakTH4eckue 3aHATHSA 2

Pemienue 3a1a4 Ha IPUTrOTOBIEHUE PACTBOPOB.

PenieHne npakTUKO-OPUEHTUPOBAHHBIX PACYETHBIX 33JaHUM Ha JUCHEPCHBIE CHCTEMBI,

UCMOJIb3yeMble B OBITOBOM M IPOU3BOACTBEHHON JEATEIBHOCTH 4YEJIOBEKA, C IO3MLUHN 2

9KOJIOTUYECKOI 0€30MacHOCTH MOCIEACTBUN U IPaMOTHBIX pPEeLICHUH IMpoOseM, CBSI3aHHBIX C

XHAMHEMN.
Tema 6.2. OcHOBHOe co/iep:KaHue 4 OK 01
Uccnenosanue JlaGopaTopHbie 3aHATHS 4 OK 02
CBOHCTB JlabGopaTtopHast pabota «I[IpuroroBieHue pacTBOpOB».
AUCIEPCHBIX [IpuroTtoBneHue pacTBOpPOB  3aJaHHOM  (MOJIIPHOW) KOHLEHTpauuu (C  MPaKTUKO- 2
CHCTEM I UX OpPUEHTUPOBAHHBIMU BOIIPOCAMH ), OTIPEEIIEHUE CPEbl BOJHBIX PACTBOPOB.
MICHTHUKAIMH JlaboparopHas pabota «McciaenoBaHue AUCIEPCHBIX CHCTEM.

[TpurotoBneHne M HM3y4EHUE CBOWCTB JUCIEPCHBIX CUCTEM pa3HBIX BHJIOB: CYCIIEH3HH, 5

OMYJIBbCUM, KOJUIOMAHOrO pacTtBopa. (CpaBHEHME CBOWCTB HCTHUHHBIX M  KOJUIOMJHBIX

pacTBOPOB, BBISIBJICHHE OCHOBHBIX Pa3INunil MEX]y HUMHU.

IIpakTHyeckue 3aHATHSA 2

Pemienue 3a1a4. 2
Paszgea 7. KauecTBeHHbIe peakliuu 00HAPYKEHUSI HEOPTAHUYECKUX U OPraHUYeCKUX BellecTB 8
Tema 7.1. OcHoBHOE coep:kaHue 4 OK 01
OOnapyxeHne IpakTuyecKue 3aHATHS 2 OK 02
HCOPraHMYeCKuX [ Anganu3 kaTHoHOB I-VI rpynm u aHMOHOB, B T.4. B MOJIEKYJIAPHON M HOHHOM (popmax.
KaTHOHOB U Peakuun oOHapyX eHHsI HEOPraHWYECKHMX BEILIECTB B pealbHBIX OOBEKTaX OKpY)Karollen 2
AHUOHOB CpeIbl.

JlabopaTopHble 3aHATHS 2
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OO0HapyxeHre HEOPTaHUYECKUX BEIIECTB (KAaTHOHOB [V TpyIin Wix aHHOHOB) C
MCII0JIb30BaHNEM Ka4€CTBEHHbBIX AHAJTUTHUUECKUX PEaKLIUM.

AHaMTUYECKHE PEaKINU KaTHOHOB [V rpymi.

[TpoBeneHne KauECTBEHHBIX PEaKIUil, HCIIOIb3yEeMBbIX I OOHAPYKEHUSI KATUOHOB | TpyIis
(xamusi, HaTpus, MarHust, aMmMoHust), I1 rpynmsl Ha npumepe 6apus, 111 rpynmnsl — cBunna, [V
TPYIIIIBI — aJTFOMHUHMS,

V rpynmesl — xkene3a (II u III). Onucanue HaOII0JaEMBIX SBJICHHN H COCTABIICHHE
XUMUYECKHUX PEAKLIUM.

Tema 7.2.
O6nHapyxeHnue
OpPTaHHYECKHUX
BCIIICCTB
OTJICbHBIX
KJIACCOB C
HCIIOJIb30BaHUEM
KauyeCTBEHHBIX
peaKkuuii

OcHoBHOe cogepkaHue

HpaKaneCRue 3aHATHSA

KayecTBeHHbIE XUMHUECKUE PEAKIMH, XapaKTepHbIe I OOHAPYKEHUS OTAEIbHBIX KJIACCOB
OpPraHUYECKUX COeIMHEHUH: (DEHOJIOB, aIbIErHI0B, KpaxMalla, YKCYCHOM KHCIIOTHI,
AMUHOKHMCIIOT U JIp.

Jlenarypauus 6eKOB IpU HArpeBaHUM, IBETHBIE PEAKIIMH OEIKOB.

CocraBieHne Ka4UeCTBEHHBIX PEAKINN OOHAPYKEHHS OPTraHUIECKUX COSTMHEHUN OTICIBHBIX
KJIACCOB.

JlaGopaTopHble 3aHATHSA

OOHapyXeHre OpraHMYeCKUX COECIMHEHUH OTAEIbHbIX KIaCCOB.

KauecTBeHHBIE peaKIIMK Ha OTJENbHbBIE KIACCHl OPraHUYECKUX BEIECTB.

[TpoBeieHue KaueCTBEHHBIX PeaKIUil, HCIONb3yeMbIX I OOHAPYKEHHSI OpraHUYECKHX
BEIIIECTB PA3IMUHBIX KJIACCOB: (DEHOJIOB, alIbJECTH/I0B, KpaxMaia, YKCYCHON KUCIIOTHI,
AMHHOKHUCIIOT, 6e7KoB U Ap. Onucanue HaOIr01aeMbIX SIBJICHUH U COCTaBICHUE XUMUYECKUX
peaKIui U/UIl CXeM.

KauecTBeHHBI aHANIN3 OpraHUYECKUX COETUHEHUH 10 (QYHKIIMOHAIbHBIM TPYIIIaM.
IIpoBeneHNE KAYECTBEHHBIX PEAKIINi, HCIIOJIb3YEMBIX JUUIS PACTIO3HABAHUS OPTaHUYECKUX
BEIIECTB OT/AEIbHBIX KJIACCOB MO (PYHKIIMOHAIBHBIM IpyIIIaM: Ha IPUMEPE aMUHOKHUCIIOT U
KapOOHOBBIX KUCIIOT, CIIUPTOB U (DEHOJIOB, AJIbJIETHAOB M KeTOHOB. Onucanue HabIr01aeMbIX
SIBJICHUH U COCTABJICHHE XUMHUYECKUX PEaKIMN /U CXEM.

OK 01
OK 02

IIpodeccnonaLHO-OPHMEHTUPOBAHHOE COAEPKAHUE (COAepPKAHUE MPUKJIATHOTO MOIYJIA)

42

Pazpea 8.

Xumus B ObITY M IPOM3BOACTBEHHOM AeATEJbHOCTH YeJI0BeKA

OK 01
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Tema 8.1. OcHoOBHOE coep:KaHue 6 OK 02
Xumust B ObiTy 1 |[IpakTHUYECKHE 3aHATHS 6 OK 04
IPOM3BOJICTBCHHOM | Jkostormyeckast 6e30MacHOCTh MTOCJICICTBHI OBITOBOM M IMPOM3BOJICTBEHHOMN JEATEIHLHOCTH OK 07
ACATCIIBHOCTH YeJI0BEKa, CBA3aHHAas C JOOBIUCH U MepepaboTKON MOJIE3HBIX HCKOITAEMbIX; MCTIOJIb30BaHUS 4 IIK 1.2
4CJIOBCKa XMMHYECKHX BEIIECTB B CEIILCKOM XO035MCTBE M ITOBCECIHEBHOM KU3HBIO, IIOMCK U aHAIN3 IIK 1.3

XUMHUYECKON MHPOPMAITUHU U3 PA3INIHBIX HCTOYHUKOB (HaydHAasi U yueOHO-HaydHas IIK 2.3

JaUTEeparypa, CpelcTBa MaccoBoi nHpopMaluu, cetb IHTEpHET U npyrue).

Keiicnl (¢ yuerom Oynymieit npodeccroHalIbHON ASATEIbHOCTH) Ha aHATTU3 WHPOPMAILIUU O

MIPOU3BOJICTBEHHOU JCSITEILHOCTH YEIIOBEKA, CBA3aHHOM ¢ MepepabOoTKOM U MOITyIeHUEM

BEIIECTB, a TAKXKE C HIKOJIOTHUECKOI 0€30M1aCHOCTHIO. 5

3ammTa keiica: [IpencraBnenue pe3yabTaToB pelIeHUs: KEHCOB (BBICTYIJICHHUE C

MIPE3CHTAINECH )
*Pasnen 9. HUccinenoBaHue M XMMHMYeCKMil aHaiu3 00beKTOB Ouocepbl M 00BEKTOB BeTePHHAPHO- 36
CAHUTAPHOI'0 3HAYEHMUS, IPenapaToB GapMaKoJOruu, NPOAYKIHHU )KUBOTHOBOACTBA U MYEJIOBOACTBA
Tema 9.1.1. OcHoOBHOe coJiep:KaHue 8 OK 01
OcHoBBI JlaGopaTopuble 3aHATHS 2 IIK 1.2
11abopaTopHOit Jla6opaTopHas pa6ota «OCHOBbI 1aGOPATOPHOM MPAKTUKKY. IIK 1.3
NpPaKTHKK B JlaGopaTtopHas mocy/ia M XUMHUecKHe peakTHBEL. OCHOBHBIE Ta00pPaTOPHBIE OMEPAITHHL. 5 IIK 2.3
npodeccHoHAIBHEI | JTaGopaTopHoe 06opynoBanue. TexHUKA 6E30IaCHOCTH 1 IIPaBUIA PaGOTHI (IIOBEICHHS) B
X 1a00paTopusiX  |gaGopaTopuH.

IIpakTHyeckne 3aHATHSA 6

BrimonHeHne pacueToB Ha BBIXOJ] MPOAYKTA PEAKIINH, MACCy HaBECKH, 00bEM pacTBOPUTETIS.

OO0paboTka JaHHBIX, aHATHU3 U OLIEHKA UX TOCTOBEPHOCTH (BBIYMCIIEHUE CPEAHETO 3HAUCHUS

HKCIIEPUMEHTATIBbHBIX TaHHBIX, TOTPEITHOCTH). 6

[IpencraBienne pe3yabTaTOB SKCIIEPUMEHTA B pa3Nu4YHON dopMme (Tabnuia, rpaduk, OTUYET,

TOKJIaJ, TIPE3CHTAITHS).
Tema 9.1.2. OcHoBHOE coep:KaHue 6 OK 01
XUMUYECKUI Teopernyeckoe odyuenune 2 OK 02
aHaju3 npod BOJbI Knaccudukarus mpo6 BOBI 0 BUAY U HA3HAYCHHIO, HCXO/S U3 €€ XUMHUYECKOTO COCTaBa. ) OK 07

IIK 1.2

OpranosienTH4ecKe CBOMCTBA (3amax, Ipo3payHOCTb, IBETHOCTb, MyTHOCTH) BOJBI.
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Kucnornocts u menounocts Boabl. pH cpensl u MeTosl ee onpeneneHus. KecTkocTb BOJIbI
1 MeTojibl ee onpeneneHust. CylmHoCTh METOa TUTPOBAHMUSL.

Buasl xecTkocTH BoAbI (BpeMeHHas U MOCTosiHHAs ). JKEeCTKOCTh BO/BI KaK IPUYMHA
BBITIQ/ICHUS OCAJIKOB WJIM 00pa30BaHUs COJICH B BUJIC OTIIOKEHUH, IMEIOIIUX MECTO B OBITY U
Ha MPOU3BOJCTBE.

CocraB coneil, BbI3bIBAIOIIUX )KECTKOCTh BOJIbl. XMMUYECKHE MPOLECCHI, YCTPAHSIIOLIUE
JKECTKOCTbh BOJIbl. Y PaBHEHUSI XUMHUECKUX PEAKLMM, HIUTFOCTPUPYIOLIUX IPOLECCHI,
MPOUCXOSIINE [TPU YCTPAHEHUH JKECTKOCTH. Y CTpaHEHUE BPEMEHHOM jKeCTKOCTH ObITOBBIMU
U XUMHUYecKuMU criocobamu. CriocoObl ycTpaHeHHs! IOCTOSTHHOM jKeCTKOCTH. BriusHue
JKECTKOCTH BOJIbI HA KOKY U CTPYKTYpPY BOJIOC.

IIpakTHyeckue 3aHATHS

Crioco0b1 BeIpaXeHHS KOHIICHTPALUU PACTBOPOB: MAaccoBast JI0J1sl pACTBOPEHHOTO BEIIECTBA,
MOJIIpHasi U MOJIsIIbHAsL KOHLEHTpauuu. Tutp pactBopa. Pemenue npakTuko-
OpPUEHTUPOBAHHBIX TEOPETUUECKUX 33JaHUN HA pacyeT KOHUEHTPaLUi 3arpA3HIIOLIINX
BEIIIECTB U UX CPABHEHUE C MPEEIbHO J0NyCTUMbIMHU KoHIeHTpauusamu (I11K).

JlabopaTropHble 3aHATHUS

N3yueHue coctaBa U CBOMCTB BOJIBI.

Hcnonb3oBanue MeTo10B (pUIBTPOBAHUS U aJICOPOLIMH I OTAENCHHS 3arps3HEHUH B
uccuenyemoii nmpode Boabl. BeIOOp MeTOa OUMCTKHU B 3aBUCUMOCTHU OT BHJIA 3aTrPsI3HEHMSL.
CpaBHeHue 3PEKTUBHOCTH Pa3IMUHbIX METOJJOB OYMCTKH BOJbI B Pa3HBIX YCIOBUSIX (B
naboparopuy, B AOMAIIHKUX U MOJEBBIX yciaoBUsX). Onpenenenue pH Boxbl u ee
KHUCJIOTHOCTb.

Onpenenenue pH cpeabl ¢ NOMOIIBIO YHUBEPCATbHOIO HHIUKATOPA.

OmnpeneneHue )KeCTKOCTU BOJIbI U CIIOCOOBI €€ yCTpaHEHUs!.

Crioco0b! ycTpaHEeHHUs BCEX BUAOB )KECTKOCTH B 3aBUCHUMOCTHU OT COCTaBa COJIEH KECTKOCTH.
Pemenne skciepuMeHTaNBHOM 3a/1a4 HA BBISIBJIEHHE BPEMEHHOW U IIOCTOSIHHOM ’KECTKOCTH
BOozbl. OLIEHKA BEPOSTHOCTH YCTPAHEHUS BCEX BUJIOB )KECTKOCTH B IOMAIIHUX YCIOBHUSX.

IIK 1.3
IIK 2.3

Tema 9.1.3.
XUMHYECKUN
KOHTPOJIb KA4eCTBA

OcHoBHOE coaepxaHue

Teopernueckoe odyuenune

KavecTBeHHBIN XMMUYECKUI COCTaB MPOTYKTOB )KUBOTHOBOJICTBA U MTYETIOBOJICTBA.

OK 01
OK 02
OK 07
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IIPOIYKTOB
JKUBOTHOBOJCTBA U
IY€JI0BOJCTBA

Bemectsa, panscuduuupyromnme npoayKThl HUTaHUS, U BEIIECTBA, 3arPA3HSIOIINE TPOTYKThI
nuTtanus. OnpeneneHue 3arps3HAOILUX XUMUYECKUX BEIIECTB B IPOIyKTaX MMUTaHUS,
OIIPEIEIICHUE BEUIECTB, HE 3asBJICHHBIX B COCTABE IIPOAYKTOB IIUTaHUsA. BiusHue NpOLYyKTOB
IIUTAaHUS HA 3I0POBBE YEIIOBEKA.

IIpakTnyeckue 3aHATHS

OpI‘aHI/IquKI/Ie U HCOPraHUMYCCKUEC BCUICCTBA, BXOAIIUC B COCTAB ITPOAYKTOB
JKNBOTHOBOACTBA U ITYCJIOBOJCTBA. OHpCI[eJ'ICHI/Ie CcoCTaBa MaKpO U MUKPOIJICMEHTOB.
I/ISYLIGHI/IG MMPEATIOKEHHBIX MIPEIOAABATCIIEM IIPOAYKTOB Ha IIPECIMET XUMHUYECKOT'O COCTaBa,
OpeCaACIICHUC ,Z[OJ'IGfI oT CYTOHHOﬁ HOPMEBI MaKpO U MUKPO3JIEMCHTOB B YKa3aHHOM IIPOAYKTE.
Pemenue IMPAKTUKO-OPHUCHTUPOBAHHBIX 3a/1aY 10 YJIYUIICHUIO KAa9CCTBA NPOAYKIUN
JKHBOTHOBO/JCTBA.

JlaGopaTopHble 3aHATHSA

HccnenoBanne XMMUYECKOIO COCTaBA IPOAYKTOB JKUBOTHOBOJCTBA U ITYEJIOBO/ICTBA.
HccnenoBanue NpoyKTOB MUTAHUS HA HAJTMYHUE YTIIEBOJIOB.

HccnenoBanune MOJIOYHBIX IPOAYKTOB Ha HajnMuue kpaxmana. MccnenoBanue npoaykToB Ha
HAJINYME TIHOKO3BI.

IIK 1.2
IIK 1.3
IIK 2.3

Tema 9.1.4.
XUMHYECKUI
aHaju3 npoo
CPEJNICTB MO YXOIy
3a JKUBOTHBIMHA

OcHoOBHOE co/lep:KaHue

Teopernueckoe o0yuenune

Knaccugukarus rurueHu4ecKkux CpesicTB M0 X0y 3a dKUBOTHBIMU M UX Ha3HAUEHUE, UCXOMS
U3 XUMHYECKOT0 cocTaBa. MieHTudukanus ruruieHn4eckux M Je3suHQUIUPYIOIINUX CPEICTB
10 YXOJy 3@ )KUBOTHBIMU 110 XUMHUYECKOMY COCTaBY, ONIMCAHUE BO3MOXKHOCTEH UX
IIPUMEHEHUS.

TpeboBaHMs K KaueCTBY TUTHEHUYECKUX U JE3UH(PULIUPYIOIINUX CPEICTB M0 YXOAY 32
KUBOTHBIMU. OnMicaHWe 0COOEHHOCTEH UCIIONIb30BAHNSI THTHEHUYECKUX U
Je3UH(DULINPYIOLIUX CPEACTB M0 YXOY 3a )KUBOTHBIMHU.

IIpakTH4eckHe 3aHATHA

Oo6nactu MMPUMCHCHUA TUTUCHUYCCKUX CPEACTB 110 YXOY 3a ) KUBOTHBIMH, UCXOJA U3
Ka4€CTBCHHOI'O U KOJIMYCCTBECHHOI'O COCTaBa, a TaKXK€ BHUJa ’)KUBOTHOT'O.

XUMUYECKHUE COCTaBJIAOIIMNEC THTUCHUYCCKHUX U IIC3I/IH(I)I/II_II/Ipy10H_[I/IX CpCACTB IO yYXOay 3a
’)KUBOTHBIMHU. BO3MOKHBIE AJUICPI'CHBI.

OK 01
OK 02
OK 07
OK 04
IIK 1.2
IIK 1.3
IIK 2.3
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JlabopaTopHble 3aHATHS

HccnenoBanre XMMUYECKOIO COCTaBa TUTUEHUYECKUX U JI€3UH(UIMPYIOLINX CPEACTB 110
yYXOZY 3a )KMBOTHBIMH.

Omnpenenenre pH BoJHOTO pacTBOpa TMTHEHUYECKUX U AC3UH(DUITUPYIOIIUX CPENICTB 110
YXOAYy 3@ )KUBOTHBIMH.

Omnpenenenue pH ¢ nucnosnp3oBaHnreM UHAUKATOPOB. OLEHKA TUIIOB CPEbl THTUEHUYECKUX U
NEe3UHPHUIUPYIOMIMX CPEICTB MO YXOY 3a )KUBOTHBIMH B ITPEICTABICHHBIX 00pa3iax
(cunbHOKUCIHAsA, KUCTas, ci1aboKucias, HelTpaibHas, HeIouHast).

Tema 9.1.5.
Hccnenosanne
MPOTYKIIUU
dbapmakonoruu
JUIS JKUBOTHBIX

OcHoOBHOE co/lep:KaHue

10

Teoperuueckoe o0yueHue

yqe6HO'I/ICCHCHOBaTCJILCKI/Iﬁ IIPOCKT B obnactu HCCJICAOBaHUA MTPOAYKIIUH (bapMaxonorI/m
JJIA dKUBOTHBIX. 0630p TEM y‘leﬁHO'I/ICCHCHOBaTeJILCKI/IX IIPOCKTOB. AHrOpI/ITM BBIINOJIHCHU A
IIPOCKTA. OnpeneneHI/Ie HpO6J’I€MBI HUccleaoBanus. MeToibl IIOKUCKa, aHaJIu3a U 06pa6OTKI/I
I/IH(1)OpMaI_II/II/I O IMPOAYKIIUHU (I)apMaKOJ'IOFI/II/I JJIA )KUBOTHBIX B pa3JIMYHbIX HCTOYHHKAX.

HpaKaneCRue 3aHATHSA

[Tponykuus ¢dapmakonoruu [Uisi >KMBOTHBIX, KiaccHU(UKanusi, Ha3HAYeHHE, O3UPOBKa,
no6ounsle AP dexTsl, aHamord. OOOCHOBaHHME aKTyaJIbHOCTH BBIOpaHHOW TeMbl. BrIsBICHHE
npoOJeMbl uccienoBanus. BeiOop 00bEKTOB U METOIOB HcclieqoBanus. [loctaHoBKa 1emeit u
3ama4d uccienoBanus. OmpezeneHue NpoaykTa wucciaeaoBaHusa. OmpeneneHue 3TanoB U
COCTaBJICHHE TJIaHA MCCIIE0BaHUS.

3ammra npoekrta: IlpeacraBieHue pe3ylbTaTOB BBINOJHEHUS Y4eOHO-HCCIIEN0BATEIbCKUX
IPOEKTOB (BBICTYIUIEHHUE C TPe3eHTalHEN ).

JlabopaTropHble 3aHATHUS

HccnenoBanre mpoAyKuuu (HhapMakoJIOTUU IS KUBOTHBIX PA3TMUYHBIX MPOU3BOJIUTENEH Ha
KHUCIIOTHOCTb, IIEJI0YHOCTh, XUMHUYECKHI COCTaB (3arpsi3HUTENN, MAKPO- U MUKPOIIEMEHTHI).
O6paboTka pe3ynbTaToB HccienoBanus. [[puroroBneHrne pacTBOpOB C 3aJaHHON MacCOBOM
JI0Jiel pacTBOPEHHOT0 BellecTBa (TJIH0K03a, XJopua Hatpusi). MccienoBanue npenaparoB Ha
COBMECTUMOCTb.

OK 01
OK 02
OK 04
OK 07
IIK 1.2
IIK 1.3
IIK 2.3

KoncyabTanun

10

IIpome:xkyTouHasi aTTecTAalMs MO JUCHUIINHE (IK3AMEH)

32




Bcero

162
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3. YCJIOBUSI PEAJIN3ALIMU IPOTPAMMBI OBILIEOBPA3OBATEJILHOI
TACIATITAHBI

3.1. TpeGoBaHusl K MUHUMAJIbHOMY MAaTepPHAJbHO-TeXHHYECKOMY 00ecleYeHn 0

Jig peanuzanuu MporpaMMbl AMCUMILIMHBI NPEAYCMOTPEHBI CIEAYIOLUE CIICHUAIbHbIE
MOMEIICHUS: Y4eOHbI KaOMHET XUMHUH ¢ JabopaTopueild, B KOTOPOM HMEETCS BO3MOXKHOCTh
oOecrieunTh cBOOOIHBIN HOCTYN B IHTEpHET BO BpeMsi y4eOHOTO 3aHSATHSI.

[Tomemenue kabuHeTa yaoBieTBopseT TpeOoBaHUSAM CaHUTAPHO-3MUAEMUOIOTHUECKUX
npaBua u HopMmaTuBOB (CanlluH 2.4.2 Ne 178-02) m ocHalieHO THUIIOBBIM OOOPYIOBaHUEM,
YKa3aHHBIM B HACTOSIILIUX TPEOOBAaHHUAX, B TOM YHUCIIE CHEIHATM3UPOBAHHON y4eOHON MeOenbio
U CpeACTBaMH OOY4eHHMsI, JOCTATOYHBIMU JJis BBITIOJHEHHs] TPEOOBAHUI K YPOBHIO MOATOTOBKH
o0yyJaroumxcs.

ObopynoBanne  y4eOHOro Ka0uHeTa (HarJsiAHbIE nocoous): HaOOPBI
IIApOCTEP>KHEBBIX MOJEJIEH MOJIEKYJ, MOJENIN KPUCTAINIMYECKUX PELIETOK, KOJJIEKLIUU TPOCTBIX
U CJIOKHBIX BEILECTB, KOJJIEKIIUU TOJUMEPOB; KOJUIEKIIHSI TOPHBIX IOPOJI U MUHEPAJIOB, TabIuLa
MenpeneeBa, yueOHble GriibMbl, HU(POBBIE 00pPa30BATEIBHBIE PECYPCHI.

TexHuyeckue cpeacrpa 00y4eHHsi: KOMIIBIOTEp C YCTPOMCTBaMH BOCHPOHU3BEIICHUS
3BYKa, MPUHTEP, MYJIbTHUMEIUA-TIPOEKTOP C IKPAHOM, MYIbTUMEIHIHAs AOCKa, YKa3Ka JUJIst
MpEe3CHTALN.

Oo6opynoBanue J1adoparopum U padoyux MecT JadOpPaTOpPUM: MEH3YPKH, MMUIIETKU-
KaIeJbHUIIbl, TEPMOMETPbI, MUKPOCKOII, JIYIIbI, IPEIMETHbIE U NOKPOBHBIE CTEKJIA, IJIAHIIETHI
JUIsL KameJbHbIX peakiuil, (uiabTpoBaibHas Oymara, NPOMBIBAJIKH, CTEKJISIHHbIE HPOOMPKH,
pe3uHOBBIE TMPOOKH, (oHApUKH, HAOOpP PEAKTHBOB, CTEKISHHBIC NaOYKH, INTATHUBBI JUIS
MPOOUPOK; MEPHBIEC IUIUHIPHI, BOPOHKU CTEKIISIHHBIE, BOPOHKH JCIUTENbHbIC IIMIHHIPUYECKUE
(50-100 mu), cTynmku ¢ eCTHKOM, GappopoBbIe YalIKH, MUHIETHI, GUILTPHI OyMaXkKHbIE, BaTa,
Mapiisi, 4YacoBbI€ CTEKJA, OSJEKTPOIUIMTKH, JaOOpPaTOpHbIE INTATUBBI, CIUPTOBBIE TOPENKH,
CIHMYKH, IPUOOp 7Sl MONTYyYEHHUs ra3oB (WM MpoOUpKa ¢ ra300TBOAHON TpyOKoif), AepikaTenn
JUTsL IPOOMPOK, CKIISIHKH JUIsl XpaHEHUsI peaKTUBOB, pa3/laTOUHbIE JIOTKH; XUMUYECKUE CTaKaHbI
(50, 100 u 200 mu1); mmarenaw; MUHIETHI; TUTEIbHBIE MBI, CEKYHIOMEPHI (TaliMepbl), MEPHBIE
npobupku (Ha 10-20 mu) u mepssie konOwr (25, 50, 100 u 200 mn), BomsHass Oanst (Uiu
TEPMOCTAT), CTEKJSIHHBIE NAJIOYKHU, KOHWYECKHE KoJIObI st TuTpoBanus (50 m 100 mui);
WHAMKATOpPHBIE TOJOCKUA JJs ompeneneHus pH wu craHgapTHas WHIMKATOpHAas ILIKaja;
YHUBEpCAJIbHBINA MHAUKATOP; nuneTku Ha 1, 10, 50 mu (uam no3aropsl Ha 1, 5 u 10 mit), OropeTku
JUISL TUTPOBaHUs, MenuiuHckue mmpuibsl Ha 100-150 mu, maGopaTopHble W aHATUTHYECKHE
Bechl, pH-MeTpbl, cymmibHbIi mkad, u ap. 1adopatropHoe 000py10BaHUE.

3.2. UupopmannoHHOe oOecnedeHne peajn3alui NporpaMMbl

1. na peanuzauuu mporpamMmbl 0MOIuMoTeuHbld (OHA 00pa30BaTENbHON OpraHu3aluu
UMeeT TIeYaTHble M JJIEKTPOHHBIE oOpa3oBaTelbHblE U HH(POPMAIMOHHBIE PECYPCHI,
PEKOMEHIOBaHHbIE JUIsl MCIIOJIb30BaHMSI B OOpa30BaTeIbHOM IIpoliecce, He cTapiie 5 JIeT ¢
MOMEHTa U3JIaHusl.

OcHoeénble neuammuwle U30aHUA
1. Audpunorenona, M. B. Xumusi: yueOHUK ¥ IPAKTUKYM TSI CPETHETO
npodeccuonansHoro oopazosanus / M. B. Audunorenosa, A. B. babkos, B. A.
[TorkoB. — 2-¢ w3., uctp. u gorm. — Mocksa: M3natensctBo FOpaiit, 2022.
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2. lleromuxunra, H. A. OO6mas xumus: yueOHuk mis CIIO / H. A. Hleronmxwuua, JI.B.
Munaesckas. — Cankt-IletepOypr: Jlans, 2021. — 164 c.
3. Huxonsckuii, A. b. Xumus: y4eOHHK M TPAKTUKYM [UIS CpPEeIHEro Mpo(ecCHOHATBHOTO
obpazoBanus / A. b. Hukonbckuii, A. B. CyBopoB. — 2-¢ u3g., nepepad. u mon. — Mocksa:
N3patensctBo FOpaiit, 2022. — 507 c.
4. Xumus: yuyeOHUK s cpeaHero npodeccruonansHoro obpaszosanms / 10. A.JlebGenes, I'. H.
®danees, A. M. I'omyboes, B. H. lllaroBan; mox obmielt penaknuei I'. H.®aneera. — 2-e u3.,
nepepad. u gon. — Mocksa: UznarenscTBo FOpaiit, 2022. —431 c.

Jlononnumensvnule ucmounuKku
1. Xumus. 10 xiace. YrayOnéuuslit ypoBeHs : yueouuk/ B.B. Epemun,
H.E. Ky3smenko, B.1. Tepenun, A.A. JIpo3nos, B.B. Jlynun; nox pen. B.B. Jlynuna. —M.:
[Ipocsemenue, 2022.
2. Xumus. 11 xnacc. YrnyOnéunsiii yposens : yueObnuk/ B.B. Epemun, H.E. Ky3pmenko, A.A.
Hpo3znos, B.B. Jlynun; nox pea. B.B. Jlynuna. — M.:IIpocsemenue, 2022. — 478, [2] c.: Wi
3. Xumus. Yrayonenusnd ypoBeHb. 10—11 kaccer: pabovas nporpamma k guaun Y MK B.B.
Jlynuna: yuebno-metoguueckoe nocooue / B.B. Epemun, A.A. [Ipoznos, U.B. Epemuna, 3.10.
Kepumos. — M.: Jlpoda, 2017.
4. Meronnueckoe nocobue k yueonuky B. B. Epemuna, H. E. Ky3smenko, B.1. Tepenuna, A. A.
HpoznoBa u np. «Xumusi. YTayOneHHbIH ypoBeHby». 10 kiacc / B.B. Epemun, A.A. [{po3nos,
N.B. Epemuna, B. 1. Maxonuna, O. }0. Cumonosa, 3.10. Kepumo. — M.: [Ipoda, 2018. —
339 c. : un.
5. Metoauueckoe nocobue k yueOHuky B. B. Epemuna, H. E. Ky3pmenko, A. A.
HpoznoBa u np. «Xumus. YrayOneHHblil ypoBeHby». 11 kiacc / B. B. Epemun, A.A.J/[po3nos,
N.B. Epemuna, H.B. Bonkosa, H.B. ®upcrosa, 2.10. Kepumos. — M.: [Ipoda, 2018.
6. I'ycea, E. B. Xumus s CIIO: yueOHo-MeTonnueckoe mocobue / E. B. I'yceBa, M. P.
3uranmuHza, JI. . Kynukosa. — Kazans: KHUTY, 2019.
ISBN 978-5-7882-2792-4. — Tekct: snekTpoHHBIH // JlaHb : 37IeKTpPOHHOOMOIMOTEUHAsS
cucrema. — URL: https://e.lanbook.com/book/196096 (mara oGpamenus: 14.10.2022). —
Pexxum noctyna: A aBTOpuU3. MOJIb30BATENEH.
7. Uepnukona, H. }O. Xumus B 10CTYITHOM H3JI0)KEHUH: yueOHOe rmocodue ams
CIIO / H. YO. Yepnukosa. — 2-e u3sf., crep. — Cankr-IlerepOypr: Jlans, 2022
ISBN 978-5-8114-9500-9. — Tekct: »nekTpoHHbIH // JlaHb: 351eKTpOHHOOMOIMOTEYHAS
cuctema. — URL: https://e.lanbook.com/book/195532 (mara oOpamenus: 14.10.2022). —
PexxuMm poctyna: uis aBTOpH3. MOJIb30BaTeENEH.
8. IllleBnuupiHa, JI. B. Xumusa: yueOnoe nocodue / JI. B. llleBnunsina, A. 1. AnapueB. —
Hosocubupck: HI'TY, 2017. — 92 c. — ISBN 978-5-7782-3345-4. // JlaHb: 31IeKTpPOHHO-
oubmmoteuynas cucrtema. — URL:https://e.lanbook.com/book/118505 (mata oOparieHus:
14.10.2022). — PexxumpmocTyma: JUis aBTOPHU3. OJIb30BATEIICH.
9. bnunos, JI. H. Xumus: yue6nux st CI10 / JI. H. baunos, U. JI. Tlepduiosa,
T. B. CokonoBa. — 2-e u3f., crep. — CankTt-IlerepOypr: Jlans, 2021. — 260 c.

ISBN 978-5-8114-7904-7. — Tekct: sneKkTpoHHbIH // JlaHb: 3JIeKTPOHHOOMOIMOTEUHAs
cucrema. — URL: https://e.lanbook.com/book/167183— Pexum moctyma: sl aBTOPH3.
MIOJIB30BaTENEH.

10. I'abpuensn, O. C., JIvicoBa, I'. I'. Xumus: kHura 115 mpenoiaBarens: y4eo.-
MeToa. nocoone. — M. Akagemus, 2012. - 332 c.
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11. Yepnuxosa H. 0., Memepsikoa E. B. Pemaem 3a1aun mo XuMHuu caMOCTOSITENIFHO: yueOHOe

nocobue / H. }O. Yepnuxosa, E. B. MemepsikoBa — CanktllerepOypr: Jlans, 2022. — 328 c.

12. Pe3nukoB B. A. CO0pHUK ynpa)XHEHUH U 33/1a4 110 OPraHUYeCcKOi XUMHHM: yaeOHOe mocodue

/ B.A. PesnukoB — Cankt-IlerepOypr: Jlanp, 2021. — 226 c.

13. Kanyctuna A. A., Xampuenko W. I'., JIubano B. B. OO6mas u HeopraHuueckas XUMHUsI.

[Tpaxktukym / A. A. Kanycruna, 1. I'. Xanbuenko, B.B. JIubanos — CanktlleTepOypr: Jlans,

2020. — 152 c.

14. T'abpuensu O.C. Xumus: y4ued. mis crya. npod. yued. 3aseaenuit / O.C. I'abpuensn, W.T.

OctpoymoB. — M., 2016.- 256 c.

15. Tabpuensa O.C. Xumus 11 npodeccuii U cienuaabHOCTeH TEXHUIECKOTO

npodwuiist: yueOHUK UL CTYH. yupexnaeHuil cpea. mpog. oopazosanus / O.C. I'abpuemnsn, W.I.

OctpoymoB. — 4-e u3g., ctep. — M. : U3natenbekuil neHTp «Axagemusi», 2017.
Hnmepnem-pecypcol

1. hvsh.ru — XKXypuan «XuMus B IIKOJIE».

2. https://postnauka.ru/themes/chemistry — nekumu mno xwumumun Ha caiite IlocTHayka.

http://gotourl.ru/4780 (http://elementy.ru/)Hayuno-nonynspHsiii mpoeKT «IIEMEHTbI OOJBIION

Hayku» ((pU3MKa, XUMUS, MaTeMaTHKa, aCTPOHOMUS, HAYKU O >KU3HU, HAYKH O 3eMJIe).

3. http://gotourl.ru/4783 (http://potential.org.ru/)  41CaiiT Hay4HO-TIOMYJISPHOTO >KypHaia

«[Torenuman». XKypuan uzgaéres ¢ 2005 r., ¢ 2011 r. — paznen «Xumusn».

4. http://gotourl.ru/4785 (http://www.hij.ru/) Caiit Hay4HO-TIOMYISPHOTO KypHaTa «XHUMHUS U

#u3Hby». KypHan usgaéres ¢ 1965 r.

5. http://gotourl.ru/4786  (http://www.chemnet.ru/rus/elibrary/)  OtkpsiTas  3JIE€KTpOHHAS

Ooubnuoreka xumuyeckoro mnoprana «Chemnet», comepxuT ydeOHble ¥ WH(MOPMALUOHHBIC

MaTepuaibl A MIKOJIHHUKOB U yuyuTened. B Hell MOXHO HaWTH ydyeOHUKH MO OOmIed u

HEOPraHMYECKON XUMHH, OPraHUYECKOW XUMHH, MYJIbTHMeIWaMaTepualbl, a TaKXkKe 3a/ladyd
XUMHYCCKUX OJIMMIINA[] C pCHICHUAMMU,3a1a41 BCTYIIUTCIIbHBIX 3K3aMCHOB JJIs1 a6l/ITypI/ICHTOB.

6. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/) WupopmanroHHbie MaTepUabl
00 omummuanax: MockoBckoi Tropojickoit, Becepoccuiickoit, MenaeneeBckoi, MexayHapO HOM.

[puBeneHbl 3aja4d TEOPETHYECKUX W OKCIEPHMMEHTAJIBHBIX TYpPOB, IOAPOOHBIE pPEIIEHUS,
cnuckH u pororpadun nodenutenei.

7. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/) Cuctema AuCTaHIIMOHHOTO OOYyYEHHUS,
HampaBjCHHAs B TEPBYIO OYepelb Ha IMOATOTOBKY K OJMMIIHAgaM BCEX YPOBHEH — OT
HMIKOJIBHBIX 10  MEKIyHapOIHOM. CaliT COAEpKUT OrPOMHOE KOJMYECTBO  3ajad,
CTPYNIUPOBAHHBIX KakK MO TeMaM, TaK U Mo oJuMmuaaam. [1o BceM OCHOBHBIM pa3iesiaM XHUMHH

IPUBEIEH TEOPETUUECKUI MaTepral U pa300paHbl PEeLLIEHUs] TUIIOBBIX 3a/1a4.
8. http://gotourl.ru/4789 (http://www.nanometer.ru/) Tlopran mo HaHotexHogorusiM. OCHOBHAs
1eab — pa3BUTHE 00pa3oBaHMs B 00JIACTM HAHOTEXHOJOTMM W TOATOTOBKAa K HHTEPHET-

OJIMMITHAJIE TT0 HAHOTEXHOJIOTHSIM.
9. http://gotourl.ru/4790 (http://webelements.com/) Hanéxnas crnpaBouHas wuHpOpMALUs O
XMUMHUYECKUX 3JIEMEHTaX U X CBOWCTBAX (Ha aHTJIIMHCKOM SI3BIKE).

10. http://gotourl.ru/4792 (http://periodictable.ru/) Pycckos3biunblii  callT O CBOMCTBax
XHUMHYECKUX 3JICMEHTOB.

11. http://gotourl.ru/7180  (https://www.lektorium.tv) Hekommepueckuii cadT OHIIaiH-
00pa3oBaHusi, 115 IKOJBHUKOB, CTYICHTOB U YIHUTEIICH.

12. http://gotourl.ru/4800 (https://www.cas.org/) Caiit Chemical Abstract Service — cambrit
ABTOPUTETHBIA B MUPE XUMHUH HH(DOPMALIMOHHBIA HHTEPHET-pecypc (CalT MIaTHBIN).
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13. http://www.organic-chemistry.org/ [Topran o opraHu4ecKoi XUMHU Ha aHTJIUICKOM SI3bIKE.
14. http://www.xumuk.ru  CaldlT 0 XUMHH: KIACCHYECKHE YYCOHHKH, CIIPABOYHHKH,
SHLUKJIONEMH, MMOUCK OPTaHUYECKHX M HEOPTaHMYECKUX pPEaKIHii, COCTABICHHUE YpaBHECHUI

peaKuui.
15. http://orgchemlab.com/ Caiit, nocBsAmEHHBIM IPaKTHYECKOH paboTe B 1abOpPaTOpUH.
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4. KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHMUAA
OBIIIEOBPA30BATEJBHOM JUCHUILINHBI

KoHTpomb 1 o1IleHKa pe3ynbTaToB 00yUeHHs OCYIIECTBISIETCS IPenogaBaTesieM B Impolecce
IPOBEICHUS NPAKTUYECKUX 3aHATHH U Ja00paTOpHbIX paboT, TECTUPOBAHUS, a TakKKe
BBIIOJIHEHUST ~ OOYYaIOIMMUCS  MHIUBUAYAIbHBIX  3aJaHUN, IPOEKTOB, HCCIEJOBAaHUIL.
PesynpTarel 0OyueHHMs ONpeAesstoT, 4YTo oOyyaroliuecss [JOJDKHbI 3HaTh, IIOHUMaTh U
JIEMOHCTPUPOBATH 10 3aBEPIICHUH N3YUEHHs TUCLIUILIMHBI.

Jis popMupoBaHUs, KOHTPOJISI M OLIEHKU PE3yJIbTATOB OCBOCHMS Y4EOHOW TUCLMILIMHBI
UCIIOJIb3YeTCsl CUCTEMA OLIEHOYHBIX MEPOIPUATHUI, MpeACTaBIAOIas cOO0N KOMIUIEKC yUeOHbIX
MEpOTPHUATHIA, COTJIACOBAHHBIX C pe3yJabTaTaMu OO0y4eHUS M CHOPMYIHPOBAHHBIX C yYETOM
OI'OC COO (npeametHsbie pe3ynbraThl 1o qucuuiuae) 1 I'OC CIIO.

Ne Monys, / Pasnen Pe3yabTat 00yueHus OueHovHbIe MepONIPUATHSA OK
/ Tema

| |OcHoBHOI MoayJIb

1 (Pa3gen 1. @DopmMyanpoBaTh 6a30BbIe
OcHoBBI MOHSITUS U 3aKOHBI XUMHHU
CTpOoeHust
BelllecTBa

1.1 |Crpoenue aromoB |COCTaBIsATH XUMUYECKHE 1. Tect «CTpoeHue aToMOB OK 01
XUMHYECKHUX dbopMyIbl COETMHEHUN B XUMHUYECKHX 3JIEMEHTOB U
3JIEMEHTOB U COOTBETCTBUU CO CTETICHBIO |[IPUPOAA XUMHUECKON CBSI3M».
pupoaa OKHCIICHUS XUMUYECKHUX 2. 3ajaum Ha COCTaBIICHUE
XUMHUYECKON AIIEMEHTOB, UCXOJIS U3 XUMHUYECKUX GOpMYIT
CBS3U BaJICHTHOCTH U JIByXaTOMHBIX COEIMHEHUMN
AIIEKTPOOTPHULIATETLHOCTH  |(OKCHIOB, CYIb(PHUAOB,
TUAPUAOB U T.IL.).

.2 |llepmomnueckuit | XapakTepu3oBarb [IpakTuko-opuentupoanusie |OK 01
3aKOH M TaOJMUIa |XMMHYECKUE 3JIEMEHThl B [TEOPETHUYECKHUE 3a/laHUs Ha OK 02
J.1. MenpneneeBa |COOTBETCTBHHU C UX XapaKTEPUCTUKY XUMHUYECKUX

MIOJIO)KEHHUEM B a51eMeHTOB: «MeTtayunyeckue /
NEPUOANYECKON CUCTEME  |HEMETAJNINYECKHE CBOMCTBA,
XUMHYECKHX 3JIEMEHTOB AEKTPOOTPHULIATENLHOCTD U
.. Menneneesa CPOJCTBO K JIEKTPOHY
XUMHYECKHUX 3JIEMEHTOB B
COOTBETCTBHE C UX
JJIEKTPOHHBIM CTPOEHUEM H
MI0JIO)KEHUEM B IIEPUOANUYECKOMN
CHUCTEME XMMHUYECKHUX
anemenToB [[.11. Menaeneeray.

2 |Pa3zgen 2. CocTaBisiTh ypaBHEeHHUS U
XumMHYecKue CXeMbI XUMHYEeCKHX
peakuuu peaxkuui
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Monyas / Paznen
/ Tema

Pe3ysabTar 00yyeHus

OueHoYHbIe MePONIPUATHS

OK

2.1

Tuner
XUMHYECKUX
peakuuii

CocTaBATh PeaKIum
COC/IMHCHUS, PA3JIOKCHUS,
oOMeHa, 3aMeIleHH,
OKHCJIUTEJIbHO-
BOCCTAaHOBUTCIIbHBIC
pCaknuu U p€akumuun
KOMIUIEKCO0OpazoBaHus (Ha
npuMepe
THJIPOKCOKOMITLJICKCOB
ATIOMHUHHUS ¥ [TUHKA) C
y4acTHEM HEOPraHUYECKUX
BEIIIECTB

1. 3amaun Ha cocTaBICHUE
YpaBHEHUH pEaKIUil:

— COCMHEHMS], 3aMEeILECHUS,
paznokeHusi, oOMeHa U peaxiuit
C y4acTHUEM KOMILIEKCHBIX
coeMHEHU! (Ha mpuMepe
TUAPOKCOKOMILIEKCOB
ATIOMUHUS U [IUHKA);

— OKUCJIUTEIBHO-
BOCCTaHOBUTEJIbHBIX PEAKIUH C
UCIIOJIb30BaHUEM METO/a
3EKTPOHHOTO OanaHca;

— C y4acTHEM KOMIUIEKCHBIX
coeMHEeHu! (Ha mpuMepe
TUAPOKCOKOMILUICKCOB ITUHKA U
QITIOMUHMUS).

2. 3ajaum Ha pacuer
KOJIMYECTBEHHBIX
XapaKTePUCTHK MPOAYKTa
peaKIuu COSIMHEHHSI; MaCCOBOM
WM 00bEMHOM 0K BBIXOJ1a
MPOJIYKTA PEAKIIUU COCAMHEHUS
OT TEOPETUYECKH BO3ZMOXKHOTO;
00BEMHBIX OTHOIIICHUH T'a30B;
KOJIMYECTBEHHBIX
XapaKTEPUCTUK UCXOIHBIX
BEILECTB U MPOJIYKTOB PEAKIINH;
Macchl (00beM, KOTHUECTBO
BEIIIECTBA) MPOAYKTA PEaKIInH,
€CJIM OJTHO M3 BEIECTB JIAaHO B
BHJIE PACTBOPA C OIMPEICIICHHON
MacCOBOM J0JIEH PACTBOPEHHOIO
BEILIECTBA.

OK 01

2.2

DIEeKTPOTUTHIECK
as quccoLmans u
WOHHBIA 00MEH

CocTaBnsTh ypaBHEHUS
XUMHYECKUX PeaKIu
HMOHHOT0 OOMEHa ¢
y4acTUEM HEOPraHUIECKUX
BEIIECTB

1. 3agaHus Ha COCTABIICHUE
MOJICKYJISIPHBIX ¥ HOHHBIX
peakinii ¢ y4acTUeM OKCHJIOB,
KHCJIOT, OCHOBAaHUH U COJIEH,
HMOHHBIX peaklMi TuapoIn3a
COJIEH, YCTAaHOBJICHUE
W3MEHEHUS KUCIOTHOCTH CPE/IbI.
2. JIaboparopnas pabota
«Peakuuu rupoIn3ay.

OK 01
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Monyas / Paznen

Ne Pe3ysabTar 00yyeHus OueHoYHbIE MEePONPUSTHS OK
/ Tema
3 |Pa3gmea 3. HccaenoBars cTpoeHue u
Crtpoenne u CBOMCTBA
cBoiicTBa HEOpPraHUYeCKHUX BellecTB
HEOpPraHU4ecKUuX
BellleCTB

3.1 |Knmaccudukanms, |Knaccudumuponars 1. Tect «HomenknaTtypa u OK 01
HOMEHKJIaTypa U |HEOPTraHWYECKUE BEIIECTBA |Ha3BaHUE HEOPTaHUUYECKUX
CTpPOCHHUE B COOTBETCTBHUU C UX BEILIECTB UCXO/S U3 UX
HEOPTraHUYECKUX |CTPOCHUEM XUMHYECKOH (POPMYIIBI HITH
BEILIECTB COCTaBJICHHE XUMHYECKOU

(hopMyIIbI HCXO/1 U3 Ha3BaHUS
BEIIECTBA 10 MEXKIYHAPOIHOM
WA TPUBUATBHOU
HOMEHKJIAType».

2. 3amaun Ha pacyeT MacCOBOM
J10J1d (MacChl) XUMHUYECKOTO
3JIeMEHTa (COeAMHEHHUS) B
MoJIeKyJie (cMecH).

3. [IpakTuyeckue 3aganus 1Mo
KJIacCU(pUKaLMK, HOMEHKIIAType
U XUMUYECKUM PopMynam
HEOPraHUYECKUX BEIIECTB
pa3IMYHBIX KJIACCOB.

4. [IpakTuyeckue 3a/1aHus Ha
ONpeAeIeHuE XUMHYECKON
AKTUBHOCTH BEIIECTB B
3aBUCHMOCTH BUJIa XUMUYECKOM
CBS3U U TUIA KPUCTAININYECKON
PELIETKU.

3.2 |®Pusuko- YcranaBnuBarth 1. Tect «OcobennocTu OK 01
XUMHUYECKHE 3aBHCUMOCTH (PU3UKO- XUMHUYECKHUX CBOMCTB OKcu0B, |OK 02
CBOMCTBA XUMHUUYECKUX CBOWCTB KHUCJIOT, OCHOBaHUM,

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

MOJIEKYJI, @ TAKXKE TUIIA
KPUCTAJUTMYECKOM pEelIETKH

2. 3amaHus Ha COCTaBJICHUE
YpaBHEHUN XUMHUYECKUX
pEeaKIUii C y4aCTUEM MPOCTHIX U
CJIOKHBIX HEOPTaHUYECKHUX
BEILIECTB: OKCUIOB METAJIJIOB,
HEMETAIIJIOB U aM(OTEPHBIX
3JIEMEHTOB; HEOPTaHUYECKHUX
KHCJIOT, OCHOBAHHI 1
aM(}OTEPHBIX THAPOKCHUIOB,
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Monyas / Paznen

Ne Pe3ysabTar 00yyeHus OueHoYHbIE MEePONPUSTHS OK
/ Tema

HEOPraHUYECKUX COJIEH,
XapaKTEepU3YIOIINX UX CBONCTBA
U CIIOCOOBI MOTYYCHHUS.
3. IIpakTUKO-OpHUEHTUPOBAHHbIEC
TEOPETUUECKUE 3aJaHusI Ha
CBOMCTBA U IIOJIy4YCHHUE
HEOPraHUYECKUX BEIIECTB.
4. JlaboparopHas pabota
«CBolCTBa METAJJIOB U
HEMETAJIIIOBY.

3.3 |[IpousBoacTBO O6ocHoBbIBaTh 3HaueHue M |[IpakTuko-opuentupoBannpie |OK 01
HEOPraHWYECKUX |[IPUMEHEHHUE 3aJaHus 0 COCTABJICHUIO OK 02
BEIIIECTB. HEOPraHMYECKUX BEIIECTB B |[XUMUYECKHUX PEAKIIHii ¢
3HaueHue u OBITOBOM U y4acTHEM HEOPraHUYEeCKUX
MIpUMEHEHHUE B MIPOU3BOJICTBEHHOMN BEIIECTB, UCIOJIb3YEMBIX ISl KX
OBITY U Ha JESITCIIbHOCTH YeJIOBEKA UX |MICHTU(DUKALINN U
MIPOU3BOJICTBE (HUBUKO-XUMUYECKUMU MIPOMBIIIUICHHBIX CIIOCOOOB

CBOMCTBaMH IIOJIy4YEHUSL.
4 |Paznen 4. HccnenoBarh cTpoeHue u
Crtpoenune u CBOICTBA OPraHUYeCcKHUX
CBOliCTBa BelIeCTB
OpPraHMYecKux
BelIeCTB

4.1 |Knaccuduxamus, |KnaccudummponaTth 1. 3agaHus Ha cOCTaBIIEHUE OK 01
CTPOEHHUE U OpraHWYECKHE BEIIECTBA B |HA3BaHUM OPraHUYECKUX
HOMEHKJIaTypa COOTBETCTBHUU C UX COEIMHEHU MO TPUBUAIILHOMN
OpTraHUYECKUX CTPOCHHEM WU MEXTYHAPOTHON
BEIIECTB CHUCTEMaTUYECKOMN

HOMEHKJIaType.

2. 3ajaHus HA COCTABIICHHE
MIOJIHBIX U COKPAIIEHHbIX
CTPYKTYPHBIX (OpMyJI
OpPraHMYECKUX BEILECTB
OTJENBHBIX KJIACCOB.

3. 3aaum Ha onpeaeneHue
npocreiien GopmyIibl
OpPraHUYECKON MOJIEKYJIbI,
HCXOJS U3 JIEMEHTHOI'O COCTaBa

(B %).
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Monyas / Paznen

Ne Pe3ysabTar 00yyeHus OueHoYHbIE MEePONPUSTHS OK
/ Tema

4.2 |CsoiicTtBa VYcranaBiuBaTh 1. 3amaHus Ha cOCTaBIIEHUE OK 01
OpraHUYeCKUX 3aBUCUMOCTH (hU3HKO- YpaBHEHUH XUMHUYECKUX OK 02
COEIMHEHU I XUMHUYECKHX CBOWCTB peakuii C yyacTuemM

OpPraHUYECKUX BEIIECTB OT |OpraHMYeCKHX BEIIeCTB Ha

CTPOCHHUS MOJIEKYJI OCHOBAHHUU UX COCTaBa U
CTPOCHHUS.
2. 3ajaHus Ha COCTaBJIEHUE
YPaBHEHUN XUMUYECKUX
peakuuil, WITIOCTPUPYIOIINX
XUMHUYECKHE CBOICTBA C y4ETOM
MEXaHU3MOB MIPOTEKAHUS
JAHHBIX peakuui u
TeHETUYECKOM CBSI3U
OpPTraHUYECKUX BEIIECTB Pa3HbBIX
KJIACCOB.
3. PacuerHble 3a1auu 110
YpaBHEHUSIM PEaKLU C
y4acTUEM OPTaHUYECKUX
BEIIIECTB.
4. JIaboparopnas paboTa
«[lony4yenue sTHIIeHA U
W3YYEHHE €r0 CBOMCTBY.

4.3 |Opranuueckue O6ocHoBsIBaTh 3HaueHue u |[Ipaktuko-opueHtupoBanusie |OK 01
BEIIECTBA B IPUMEHEHHUE OPraHMYECKUX |3a/laHus IO COCTABIICHUIO OK 02
JKU3HEICSITEIIbHOC |BEIIECTB B OBITOBOM U XUMHUYECKUX PEaKIUi C
TH YEJIOBEKa. MIPOU3BOICTBEHHOM y4acTHEeM OPTaHHYECKUX
[Tpou3BOACTBO M |ACATEIHHOCTH YEIOBEKA UX |BEIIECTB, HCTIOIB3yEMbIX JIJIS UX
MIPUMEHEHUE (U3UKO-XUMHYECKUMU uaeHTU(UKAINH B OBITY U
OpraHUYECKUX CBOMCTBaMHU MPOMBIIUIEHHOCTH.

BEILIECTB B
MPOMBIIUIEHHOCTH
5 |Pa3zpgex S. HccaenoBars paBHOBecHE
Kunernyeckne n M CKOPOCTb XHMHUYECKHX
TePMOJAMHAMUYEC | peakuuii
KHe
3aKOHOMEPHOCTH
NpPOTEeKaHUsl
XHMHYECKHX
peakuui

5.1 |Kuneruueckue UccnenoBats BIusiHUE 1. JTaboparopHas paboTa OK 01
3aKOHOMEPHOCTH |KOHILIEHTpaLUU CxopocTb xumuyeckux |OK 02
MPOTEKAHUs pearupyromux BeuecTB 1 |peakuuil. PakTopsl, BIMSIOLINE
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Monyas / Paznen

Ne Pe3ysabTar 00yyeHus OueHoYHbIE MEePONPUSTHS OK
/ Tema
XUMHUYECKUX TEMIIepaTypbl Ha CKOPOCTh |HAa  CKOPOCTb  XHMHYECKUX
peakuuii XUMHYECKUX peaKIui peaKuuii.
Pemenue npaktuko-
OPUEHTHUPOBAHHBIX 3aJaHUN Ha
aHanu3 (paKTOPOB, BIHUAIOLINX
Ha U3MEHEHUE CKOPOCTHU
XMMHYECKON PEAKIUU.
5.2 |Tepmogunamuyec |(McciaenoBarh BIUSHHAE 1. 3agaun Ha pacuetsl TemnoBbix |[OK 01
KHe M3MEHEeHHS KOHIEeHTpauun |3 dexToB xumuueckux peaxmii |OK 02
3aKOHOMEPHOCTH |BEILECTB, PEAKIIMU CPENbl U U OIIPEJIEICHUE TUIIA PEAKLIUU
IPOTEKaHUs TeMIIepaTypbl Ha cMelleHue |(1o TerioBomy 3¢ dekry: 3k30-
XUMHUYECKHX XMMHUYECKOTI'O PAaBHOBECUS  |U SHJOTEPMUYECKHUE).
peaKIui. 2. IIpakTHKO-OpUEHTHPOBAHHBIE
PaBHOBecue 3aJjaHMs Ha IPUMEHEHUE
XUMUYECKUX npunnuna Jle larenbe s
peakuui HaXO0X/IEHUsl HalpaBJIEeHUS
CMEILIEHUS] PAaBHOBECHS
XUMHUYECKON PEAKLIUN U aHAJIU3
(hakTOpOB, BIMAIONIUX HA
CMELIEHUE XUMUYECKOTO
paBHOBECHS.
3. JlJabopaTopHas pabota
«V3ydyeHue BIUSHUS pa3InYHbIX
(haKkTOpPOB HA CMEIICHUE
XUMHYECKOTO PABHOBECHS.
6 |Pa3mex 6. HccaenoBars aucnepcHble

JucnepcHbie CHCTEeMbI

CHCTEeMbI

6.1 |ducnepcHbie Paznuuate ncTuHHBIE 1. 3agaun Ha IPUTOTOBJICHUE OK 01
CUCTEMBI U pacTBOPBI, KOJIJIOUIHBIE pacTBOpPOB. OK 02
(dakTophl UX pacTBOpHI U 2. IlpakTHKO-OpUEHTUPOBAHHBIE
YCTOHYMBOCTHU rpy0oucIIepCHbIE CUCTEMBI |pacueTHBIE 3aaHNs Ha

HAa OCHOBE XMMHUYECKOTO JUCIIEPCHBIE CUCTEMBI,

JKCIEPUMEHTA UCTIOJIb3yeMble B OBITOBOW U
IIPOM3BOJCTBEHHON
NeSITeIbHOCTH YeJIOBEKa.

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

Ne Pe3ysabTar 00yyeHus OueHoYHbIE MEePONPUSTHS OK
/ Tema
7 |Pa3men 7. HUccaenoBaThb CBOMCTBA
KayecTBeHHbIEe |OpraHU4ecKUX U
peakumuu HEOPraHU4eCcKUX BellecTB
o0HapyKeHHs € MCIIO0JIb30BAHUEM
OPraHNYeCKUX U |KauyeCTBEHHBIX pPeaKIuii
HEOPraHUYeCKUX
BellleCTB
7.1 |OGHapyxeHHe HccnenoBath 1. JTaboparopHast pabota OK 01
HEOPTraHWYECKUX |KaueCTBEHHbBIC PEaKLUU AHaTUTHYECKUE PEAKIINH
KaTUOHOB U HEOPraHWYECKMX BEIECTB |KaTHOHOB I-V rpymm;
AHUOHOB 2. [IpakTuyeckue 3a1aHus Ha
COCTaBJICHUE YpaBHEHHI
peaxiuii OOHapyKEeHUS
KaTHOHOB |-V rpynm u
AQHUOHOB, B T.Y. B MOJICKYJISPHOMN
¥ HOHHOH (popmax.
7.2 |OGHapyxeHHe Uccnenosarsb 1. JJaboparopnast pabota OK 01
OpPTraHUYECKUX KaueCTBEHHbBIC PEAKIIUU KauecTtBenHnsie peakiuu Ha
BEIIIECTB OpPraHUYECKUX COCIMHEHHUM |OTIEIbHBIC KIacChl
OT/IENTbHBIX OT/ICTIbHBIX KJIaCCOB OpraHUYECKUX BEILIECTB;
KJIACCOB C 2. [IpakTuyeckue 3a1aHus Ha
HCIIOJIb30BaHUEM COCTaBJICHHE KaueCTBEHHBIX
KaueCTBEHHBIX peakiuii OOHapyKEeHUS
peaxiui OpPTaHUYECKUX COCIUHEHUN.
Il |IIpuxnagnoii MoayJib
8 |Pa3pmea 8. OuenuBarp nociaeacTeus |3ammra Keica (¢ yuerom
Xumus B ObITY U |OBITOBO U Oyayueil mpogeccuoHaJIbHOM
NMPOW3BOJACTBEHH |NPOM3BOACTBEHHOI AesITeJIbHOCTH)
0ii 1eAITeIbHOCTH |1eATEJIbHOCTH YeJIOBEKA C
YyeJIoBeKa MO3UIUH IKOJTOTHIECKOH
0€30MacHOCTH
Xumus B ObiTy 1 |OuenuBaTh nocnenctsus  |Keiic (¢ yuetom Oymaymeit OK 01
MIPOU3BOJICTBEHHO |OBITOBOM U npodecCuoHaTbHON OK 02
U JeATENbHOCTH  |IIPOU3BOICTBEHHOMN JESITEIbHOCTH) OK 04
YeJioBeKa JIeATETbHOCTH UenioBeka ¢ | TeMbl KeHCOB: OK 07
HO3UIIMH DKOJIOTHUECKOHU 1. ITorennenue xaumara u IIK 1.2
Oe3omacHOCTH BBICBOOOK/ICHHE Ta30BBIX IIK 1.3
TUAPATOB CO JIHA OKEaHa. IIK 2.3

2. byaymue Matepuainsl 1ist
aBHa-, MaIlIMHO- U
MPUOOPOCTPOCHUS.

3. HoBble MaTepuansl 1iist
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Monyas / Paznen

Ne Pe3ysabTar 00yyeHus OueHoYHbIE MEePONPUSTHS OK
/ Tema
COJTHEUHBIX OaTapeil.
4. JIexapcTBa Ha OCHOBE
PaCTUTENBHBIX IIPENapaToB.

9.1 |Pa3umen 9.1. HNuTepnperupoBarh 3ammTa yueoHo-
HccnenoBanue u |XHMHYECKHUE NMPOLECCH] B [MCCI€I0BATEIBCKOI0 MPOEKTA
XHUMHYECKH I ouocdepe U OLIEHNBATH (c yueTom Oyayuuei
aHAJIN3 00bEKTOB |BJIMAHUE JIEKAPCTBEHHBIX [MpodeccHOHATLHOMT
onocdeps! n NMpenapaTroB Ha nesteabHocTu 36.02.01
00BHEKTOB OpraHu3Mbl, NPOBOAUTL |BeTrepunapus)

BeTePHUHAPHO- aHAJIN3 NPOAYKIHHI
CAHUTAPHOTO ’KHBOTHOBOJICTBA U
3HAYeHHUs, M4eJI0BO/ICTBA
npenaparos
¢apmakoJioruu,
NPOAYKIHH
’KHBOTHOBOJICTBA
U MYeJI0BOACTBA
9.1.1|{OcHoBBI BoimonnsaTe nonueit ukia - | 1. JlabopaTtopuas pabora OK 01
nabopaTopHOH AKCIIEPUMEHTAILHOTO «OcHOBBI 1a0OpaTOPHOMH

MPAKTHKHU B
po¢eCCHOHAIIBH
BIX JJAOOPATOPHSIX

HCCIIC/IOBAHHS C
COOJTIOIGHUEM TIPaBHIT
0e301macHOro oopalieHus ¢
BEILIECTBAMH U
1a00paTOPHBIM
00opyI0BaHUEM

PAKTHKN.
2. TUnoBbIe pacyeThl 1O
TEMaTHKE YKCIEPUMEHTA.

3. 3agaun Ha BEIUHUCIIEHHE
CPEIHEro 3HaYeHus
JKCIIEPUMEHTANBHBIX JaHHBIX,
MOTPEITHOCTH.

4. TlpencraBnenue pe3ysibTaToB
JKCIEPUMEHTA B Pa3JIMYHON
dbopme (Tabauna, rpaduxk,
OTYET, TOKJIAJ, PE3CHTAIH).
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Monyas / Paznen
/ Tema

Pe3ysabTar 00yyeHus

OueHoYHbIe MePONIPUATHS

OK

9.12

XuMHuuyeckui
aHaju3 Mpod BOJIBI

UccnenoBaTs XUMHYECKUN
cocTaB pod BOIBI

1. Tect «CBolicTBa U COCTaB
BOJIBDY.

2. 3amague «XUMHUYECKUH
COCTaB BOJIbI, TUII BOJABI U
CIOCOOBI €€ MMPUMEHEHH (C
KCIIOJIb30BAHMEM HOPMATHUBHBIX
JIOKYMEHTOB).

3. IIpakTUKO-OpHEHTUPOBAHHBIE
TEOPETUUECKUE 3aJaHusI Ha
COCTaB BOJIbI M CIIOCOOBI
BBIPAXXCHHS KOHIIEHTPALUH U
nepecyeT KOHLEHTpalui (¢
UCIIOJIb30BaHNEM HOPMATHBHBIX
JIOKYMEHTOB).

4. Jlaboparopnas padota
M3y4YEHHE COCTaBA U CBOMCTB
BOJIbI: OYMCTKA BOJBI OT
3arpsisHeHun; onpeaeneane pH
BOJIBI M €€ KUCIIOTHOCTH,
orpezieNieHUe KeCTKOCTH BOJIBI U
CHOCOOBI €€ yCTpaHEHUSI.

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

9.1.3

XHUMUYECKUHN
KOHTPOJIb
KauecTBa
MIPOJIYKTOB
’KHUBOTHOBO/JICTBA
W ITYEJIOBOACTBA

Hccnenosath XUMHYCSCKHI
COCTaB IPOAYKTOB
JKHMBOTHOBOJCTBA 1
n4eia0oBOaACTBA

1. Tect «Opranuyeckue u
HEOpraHM4YeCcKUe BElLIEeCTBa,
BXOJISIIIIUE B COCTAB MPOITYKTOB
KHBOTHOBOJICTBA H
TYETIOBO/ICTBAY.

2. [IpakTHKO-OpHEHTHPOBAHHBIC
3aJJaHMs [0 MPOAYKLIUU
KHBOTHOBOJICTBA U
TYEI0BOJICTBA.

3. JJaboparopHas pabora:
HccnenoBanue npoyKToOB
KHBOTHOBOJICTBA H
MTYEIIOBO/ICTBA HA HAIMYHE
yIJ1€BOJIOB (TBOPOT, MOJIOKO,
HorypT) Ha HaJIM4YKE YTIIEBOIOB
(kpaxMmai, TJII0K03a, caxapo3a).

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

9.14

XUMHYECKUI
aHayu3 mpood
CPENCTB MO YXOIy
3a JKUBOTHBIMH

HccnenoBaTh XUMHUUYECKHUI
COCTaB Hp06 CpeAacCTB IO
yxXoay 3a JKUBOTHBIMHA

1. 3amanne «B3auMocCBA3b
COCTaBa CPEJICTB MO YXOAy 3a
’KMBOTHBIMHU MBLIA H €0
Ha3HAUCHHUEC.

3. JlJabopaTtopHas pabora:
Hccnenosanne XMMHYECKOTO

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

46




Monyas / Paznen
/ Tema

Pe3ysabTar 00yyeHus

OueHoYHbIe MePONIPUATHS

OK

COCTaBa TMTHCHUYCCKHUX U
Ne3UHPUITUPYIOIIHUX CPEACTB IO
YXO/y 32 )KUBOTHBIMH.
Onpenenenue pH BogHoro
pacTBOpa TMTUCHUYECKHUX U
Ne3UH(DUIUPYIONTUX CPEJICTB IO
YXO/y 32 )KUBOTHBIMH.
Omnpenenenue pH ¢
KCII0Ib30BaHUEM UHJIUKATOPOB.
OreHKa cpe/ibl THTUEHUYECKUX
U AC3UH(PUITUPYIOMINX CPEICTB
M0 YXOJy 3@ KUBOTHBIMH.
B IIPEACTABJICHHBIX 00pa3iax
(cubHOKUCITAs!, KUCas,
ciabokucias, HelTpanbHas,
IIEJIOYHAas).

9.15

HccnenoBanne
HNPOLYKIIUH

dbapmakonoruu
IS JKUBOTHBIX

HccnenoBaTh XUMHUYESCKHI
COCTaB MPOLYKIUH
(dbapmakoioruu

JUUIS JKUBOTHBIX

VueOHo-ucciie10BaTelIbCKUM
IPOEKT B 001acTu
HCCIICIOBAHUS:

1. Ilpoayxuus dhapmakonoruu
IJIA JKUBOTHBIX,
Kiaccuukanus, Ha3HaYCHHE,
JIO3UPOBKA, TOOOYHBIC

3¢ (deKThI, aHATIOTH.

2. UccnenoBanue
HECOBMECTHMOCTH TIPENapaToB
Y TIOCTIC/ICTBHSI HX TIPUMEHEHHUS.
3.MccaenoBaHne cocTaBa
JIEKapCTBEHHBIX MpenapaToB st
JKMBOTHBIX.

4. AHTHOUOTHKHA IS
KUBOTHBIX, UX KJIACCU(DUKAIINS,
Ha3HaUYCHHE, TOOOUYHEIC

3¢ eKThI.

5. CocraBieHue
cOanaHCUPOBAHHOTO MEHIO IS
JKUBOTHBIX B 3aBUCUMOCTH OT
CoJIep>KaHUsl XUMHUECKUX MaKpO
Y MUKPODJIEMEHTOB B MPOIYKTaX
ITUTaHUA.

6. UccnenoBanue KkauecTBa
HUTHEBOI BOJEL.

7. UccnenoBanue xopma Jiist

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

Pe3ysabTar 00yyeHus

OueHoYHbIe MePONIPUATHS

OK

YKUBOTHBIX Pa3IMYHBIX
MIPOU3BOAUTENCH.
8.IIpuBUBKH 71 JOMAITHUX
MMUTOMIIEB, KX COCTAaB,
Ha3HAUYCHHEC.

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