MunuctepctBo o06pazoBanus HoBropozackoit obnactu
00JIaCTHOE TOCYITAPCTBEHHOE aBTOHOMHOE
npodeccruonanbHOe 00pa30BaTEIHLHOE YUPEIKICHNE
«bOpOBHUCKHI METUIIMHCKUN Ko1K nMeHU A.A. KokopuHa»

) AOKYMEHT MOAMMCAH
’ MPOCTOM SAEKTPOHHOM

PABOYAS ITIPOTPAMMA OBIIEOBPA3OBATEJIbHON YYEEHOM
JANCIHUIIJIMHBI
XUMMUA

cnenuajJbHOCTL 31.02.01 JIeueOHoe aeJ10

bopoBuyu



PaGouass mporpamMma y4eOHON AWCHHUIUIMHBI pa3paboTaHa Ha OCHOBE NPUMEPHOU
nporpaMMbl  0011e00pa30BaTENIbHON  Y4eOHOH AMCUUIUIMHBI «XHUMHA», PEKOMEHIOBAaHHOU
@denepanbHbBIM  TOCYJApCTBEHHBIM  OIO/DKETHBIM  O0pa3oBaTElIbHBIM  YUPEKICHHEM
JONOJHUTEIBHOTO TpodeccnonanbHoro oopasoBanus «MHCTUTYT pa3BUTHS POHECCHOHATEHOTO

obpazoBarus» (PI'BOY AIIO UHPIIO), paboueit mporpammser Bocriutanus OI'A I[IOY BMK.

Opranuzanus-pa3spadéoruuk: O01acTHOE TOCYAAPCTBEHHOE aBTOHOMHOE NMPO(ecCHOHAIbHOE
obOpasoBarenbHOe yupexacHue «bopoBUUCKHUil METUIIMHCKUN KoJutek nMeHn A.A. Kokopunay

Pa3zpadoruunk:
HeryxwunoBa Haranes JIleoHnaoBHa, MpenogaBaTeNb BhICIIECH KBATH(GUKAITMOHHOW KaTETOPUH
OT'A TIOY «bopoBuuckuii MeIUIIMHCKUHN KoJieK MeHH A.A. KokopuHay.

Paccmotpeno: Ha 3aceganuu [IMK OI'' u CO /1

IIporoxoi Ne OT « » 20 I.




COJIEPKAHME

1. O01ast xapakTeprcTHKa padoydeil mporpaMMbl 00111€00pa30BaTeIbHOM

D107 0300700 81070505 K0 Q7110 0 SRS 4
2. CtpykTypa u coaepkanue o01meo0pa3oBaTeaIbHON JUCIHUILIUHBL « XUMUS..... 17
3. YcaoBus peanuzamuu mporpaMMbl 00111e00pa3oBaTeIbHON JUCITUTUIHHSI ........ 33

4. KoHTpoJIb U OlIEHKa PE3yIbTaTOB OCBOCHUS 00111€00pa30BaTeNbHOM
JUACIIHTITIMEHBL. ... enteetteesatteeatte ettt ettt e sateesatee et e sttt esateeesbeesabeesabeeeabeeeabteennneenneeesaneas 37



1. O0mas xapakTepucTuKka padoueil nporpaMmsbl 00111€00pa3oBaTeJIbHOM
AUCUMILTHHBI « XHUMUD»

1.1. MecTo MCHUIUIMHBI B CTPYKType OCHOBHOM NPO(eCCHOHAIbHOH
00pa3oBaTeIbHOI MPOrPaAMMBbI

OO01eoOpazoBaTenbHas AMCHUIUIMHA «XUMHUSD» SBISETCS 0053aTelIbHON
4acThio  00IIe00pa3oBaTeIbHOTO IMKJIa O0Opa3oBaTebHOM IpOrpaMMbl B
cootBercTBHH ¢ DPI'OC CIIO mo creyuarvnocmsam 31.02.01 Jleuebnoe oeno,
33.02.01 ©apmayus, 34.02.01 Cecmpurcroe oeino.

TpynoeMKOCTh AUCIUIUTHHBI «XUMUS» Ha YTITyOJIE€HHOM YPOBHE COCTABIISIET
144 ygaca, u3z xotopbix 102 yaca — 6a3oBbIli Moaysb (7 pasmenoB) U 42 yaca —
NPUKIAAHOW MOAyNb (2 pasnena), BKIIOYAIOMIUNA MPaKTUKO-OPUEHTUPOBAHHOE
coliepaHue, YyCUIMBawllee MNpoPUIbHYI0 COCTABISIIOUIYI0 1O KOHKPETHOU
CIEIUATBLHOCTH.

[TpuknagHOii MOAYNh BKIIOUAET 1Ba pasnena. Pazgen 8 «Xumwus B ObITY U
MPOU3BOJICTBEHHOM  JIESITEJILHOCTH  YEJIOBEKa»  peajnusyercs sl BceX
CIICLIMAIIBHOCTEM HA MaTepuaye KEHWCOB, CBSA3AHHBIX C  JKOJOTHYECKOU
0€30MacHOCThI0O M  OILICHKOM TIOCJIEACTBUUA OBITOBOM U MPOU3BOJICTBEHHOMN
NEeATEIbHOCTH, MO OTpacisM Oyaymed mnpodeccHOHaTbHON — AesTeNbHOCTH
00yJarImMXxcs.

TemaTtuka paznena 9 Bapbupyercs 1no o0bekTy Oyayuieit npodeccuoHanbHOU
NEATETLHOCTH CTYIASHTOB — Owocdepa (KHBBIE OpPTaHW3MBI) WM TexHOcdepa
(TEXHOJIOTUYECKHE OOBEKTHI):

— JUIsl YKpYIHEHHbIX rpynn cnenuansHocted 31.00.00, 33.00.00, 34.00.00,
pexkomMeHayercst Tematuka «MccrmegoBaHne W XMMUYECKHNW aHAIW3 OOBEKTOB
ouochepri»;

1.2. Ileqiu ¥ muIaHMpYeMble Pe3yJabTAThl 0CBOCHHUS JUCHUIIUHbBI
1.2.1. e m 3aga4y JUCHUILIMHBI

@opMHUpPOBaHUE y CTYJECHTOB XHMHUYECKOW COCTABIISIIOIIEH €CTECTBEHHO-
HAyYHOW KapTUHBI MHpPA KaK OCHOBBI IPUHSATUSA PELUICHUHA B KWU3HCHHBIX W
IIPOU3BOJICTBEHHBIX CUTYAIUsAX, OTBETCTBEHHOTO ITIOBEICHMS B IPUPOJIHOU Cpele.

3amauyu AUCUMILTHHBI:

1) chopmupoBaTh MOHMMAHUE 3aKOHOMEPHOCTEW MPOTEKAHUS XUMHYECKHUX
MIPOLIECCOB U SIBJICHUM B OKPYKAIOWIEN CPELE, LIETOCTHON HAYyYHOM KAPTUHBI MUPA,
B3aMMOCBS3M U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;



2) pa3BUTh YMEHHUS MPOBOAWTH pPAcUEeThl MO XUMHUYECKUM (opMyrnaMm W
YpaBHEHUSIM XUMHUYECKHX PpEaKIui, I[JIaHUPOBaTh W  HMHTEPIPETHUPOBATH
PE3YNBTAThl XUMUYECKUX DKCIIEPUMEHTOB,

3) copMupoBaTh HABBIKH MPOBEICHUS XHUMHYECKUX IKCIEPUMEHTATHHBIX
UCCJICIOBAaHHI C COOTIOICHUEM MPaBuil 0€30MacHOTO 00palleHus ¢ BEIeCTBAMU U
J1a00paTOPHBIM 000PYI0BaHUEM;

4) pa3BUTh YMEHUS aHATU3UPOBATH, OIICHUBATh, IPOBEPSATH HA IOCTOBEPHOCTh
1 000011aTh HHOOPMAIIMIO XUMUIECKOTO XapaKTepa U3 pa3InIHbIX HCTOYHUKOB;

5) chopMupoBaTh YMEHHUS TPOTHO3UPOBATH MOCIIEICTBHS CBOCH eI TEIILHOCTH
Y XUMHUYECKUX TMPUPOIHBIX, OBITOBBIX U MMPOU3BOACTBEHHBIX MTPOIIECCOB;

6) chopMHUpPOBATH MOHUMAHUE 3HAYMMOCTH JTIOCTHKCHUN XUMUIECKON HAYKH U
TEXHOJIOTHH JIJIsl PA3BUTHS COIMATLHON U IPOU3BOJCTBEHHOMN Cep.

1.2.2. Ilnanupyemble Ppe3yJbTaTbl OCBOCHHSI 001I€00pa3oBaTeJIbHOI
aucHUIIMHGBI B c0oTBeTCTBHH ¢ PI'OC CIIO n Ha ocHOBe PI'OC COO



Koa n
HauMeHOBaHHUe
GopmupyembIx
KOMIIeTeHII it

IInanupyemMble pe3yJibTaThbl 0CBOCHHS IMCHUIIUHBI

O6mme!

JucuunaMHapHabie’

OK 01. Beibupatp
CHOCOOBI PeLIeHHUs
3a71a4
npodecCuOHATbHON
JIeATEIIEHOCTH
NPUMEHUTETBHO K
pa3InIHBIM
KOHTEKCTaM

B yacTu Tpy10BOr0 BOCIIMTAHUSI:
- TOTOBHOCTb K TpyAdy, OCO3HAHHC LCHHOCTU MACTCPCTBA,
TPYIOTIO0HE;

- TOTOBHOCTh K aKTHBHOM JEATEIBHOCTH TEXHOJOTHMYECKOH U

COITMATbHOM HAIPaBJICHHOCTH, CIIOCOOHOCTh WHHIIUHUPOBATH,

IUIAaHUPOBaTb M CaMOCTOSATENBHO  BBINOJHATH  TaKylO
NeSITENbHOCTD;
- MHTEpPEC K pas3auuHbiM cdepaMm  npodecCHOHATHLHON
JesITeIbHOCTH,
OBnagenne YHHBEpPCAJIbHBIMH y4eOHBIMHU

MO3HABATEJIbHBIMH JAeHCTBUSIMH:

a) 0a3oBble JJOrHUYECKHeE JTeCTBUS:

- CaMOCTOSTENIBHO (OPMYJIUPOBATH M  aKTYaJU3WPOBATH
po0JIeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATH CYIIECTBEHHBIN MPU3HAK MU OCHOBAHUS JIJIS
CpaBHEHHSI, KJIAaCCU(PUKALIUU U 0000IICHHUS,

- OMNpEAeNsATh LENH ACATEIbHOCTH, 3aJaBaTh MapaMeTpbl U
KPUTEPUU UX TOCTHIKEHUS;

- BBISBJIATH

3aKOHOMCPHOCTH u IMPOTUBOPCUMA B

pPacCMaTpUBACMBIX SIBJICHUAX

- BJIAJIETh CUCTEMOW XUMHUYECKUX 3HAHUK, KOTOpAas BKJIKOYAET:
OCHOBOIIOJIATAIOIINE TMOHATHS (XUMHUYECKHH JJICMEHT, aToM,
3JIEKTpOHHAast 000JI0UKa aToma, s-, p-, d-3IeKTpOHHBIE opOUTaNN
aTOMOB, HOH, MOJICKYJIa, BaJICHTHOCTD,
3JIEKTPOOTPHUIIATEIFHOCTh, CTEMEeHb OKUCICHUS, XHUMHYECKas
CBSI3b, MOJIb, MOJIIPHAsI Macca, MOJISIPHBIM 00bEM, YTIepPOIHBII
CKeJeT, QyHKIIMOHANbHAs TPYIINa, pauKall, H30MEPHs, U30MEPHI,
TOMOJIOTHYECKUN Psii, TOMOJIOTH, YTIEBOIOPOMABI, KUCIOPOI- U
OHOJIOTUYECKHU

a30TCoACpIKaUC AKTUBHBIC

BelecTBa (YIJIEBOMABI, JKHPBI, O€IKH), MOHOMEp, MOJIUMED,

COCIUHEHMS,

CTPYKTYPHO€  3BE€HO, BBICOKOMOJIEKYJISIDHBIE  COCAUHEHUS,
KpHUCTa/LTMYeCKasi  pelieTka, peakuuit
(OKHCIIATEIEHO-BOCCTAHOBUTENIBHBIC, 9K30- H SHAOTEPMHUYECKHE,
peakiuu oOMeHa),  pacTBOp,  DJEKTPOJIHUTHI,

HEBJICKTPOJIUTEI, SJICKTPOIUTUUCCKAA ANCCOINAlNs, OKUCIINTECIIb,

TUIIBI XHMHWYCCKUX

HOHHOT'O

BOCCTAHOBUTEIb, CKOPOCTh XMMUYECKOW PEAKLHMH, XUMUYECKOE
paBHOBECHE), TEOPUHU H 3aKOHBI (TEOPUS XUMUIECKOTO CTPOCHHUS
BEILIECTB AM. byrneposa,
ANEKTPOIUTAYECKON OUCCOLUALNM, TTIepUuoanyecKuid 3akon JI.1.

OpraHUYECKUX Teopust
MeHnneneeBa, 3aKOH COXpPAaHEHHUS MAacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYCCKUN SI3BIK XHUMHH, (PAKTOJIOTHYECKHUE CBEICHUS O
CBOMCTBAx, COCTaBe, MOJYYCHUU U 0€30MacHOM HCIIOJIb30BaHUHN

lyKkasbIBaloTcA NIMYHOCTHDBIE W meTanpegmeTHble pesynbtaTtbl U3 PrOC COO (B nocnegHen pegakumm ot 12.08.2022) B oTrnarosibHon dopme, bopmupyemblie o0bweobpasoBaTesibHOM

ANCUUNANHOMN

Z,UMCLI,VIFII'IMHaprIe (npep,meTHble) pe3ynbTaTbl YKa3blBatOTCA B COOTBETCTBUU C METOLI,VIKOVI npenogasaHnA ANCUUNINHDbI




- BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBATH
COOTBETCTBUE  PE3yJNbTAaTOB  LENAM, OLEHUBAaTh PHUCKU
MOCIIEACTBUN IEATENBHOCTH;

- pa3BUBaTh KpEaTUBHOE MBIIUICHUE [PU  PELICHUH

KHU3HEHHBIX Tpo0IeM

0) 0a30BbIe HCCIEA0BaTEIbCKHE TeHCTBHS:
- BJIANETh HAaBBIKAMH  Y4€OHO-HCCIEIOBATEIbCKOW U
MIPOEKTHOM ESATEIbHOCTH, HAaBBIKAMH pa3penieHus mpooem;
MIPUYUHHO-CJIEJICTBEHHBIE
aKTyaJIN3UpOBATh 3aJa4y, BBIJBUTATh TMIIOTE3Y €€ PEUICHHUS,
HaXOOUTh  ApPTyMEHTbl  [JI1  JI0Ka3aTeJbCTBA

YTBEPKACHUM, 3a/1aBaTh MapaMeTpbl U KPUTEPUH PEIICHNUS;

- BBISBJIATH CBs3U n

CBOHUX

- aHa.HI/I3I/IpOBaTI> HOJIy‘-IeHHbIe B XO0I¢€ peH_IeHI/I}I 3aJaun
pe3yHBTaTBI, KpI/ITI/I‘-IGCKI/I OLICHUBATh HX I[OCTOBepHOCTB,
HpOI‘HOBI/IpOBaTB N3MCHCHHEC B HOBBIX YCJIOBI/I}IX;

- yMeTB HepeHOCI/ITB 3HAHUA B HOBH&B&TQHBHyIO nu
MPAKTHUIECKYIO 00JIaCTH KU3HEICATCIIBHOCTH,

- YMETh HWHTCTPUPOBATH 3HAHHUS W3 Pa3HBIX IPEIMETHBIX
o0Jacren;

- BBBUTaTh HOBBIC HJICH, Ipeajiaratb OpPUTHHAIbHBIC
MOJXOBI U PELIECHUS;

- CHOCO6HOCTB X UCIIOJIB30BaHUA B HO3HaBaTeHBHOﬁ n

COLIMAJIbHON IIPAKTUKE

B)XKHEHIINX HEOPTaHMUECKUX 1 OPTaHNYECKUX BEILECTB B OBITY U
IIPAKTUYECKON AEATEIbHOCTH Y€JI0BEKa;

- YMETb BBIABIIATH XapaKTEPHbIC IPU3HAKA M B3aUMOCBA3b
U3YYEHHBIX IMOHATUM, IPUMEHATH COOTBETCTBYIOIIME IOHATHUS
IIPU  ONMCAaHUU CTPOCHHUS U CBOWCTB HEOPraHMYECKUX U
OpPraHUYEeCKUX BBISBIIATD

BEIIECTB M UX IPEBPAllCHU;

B3aNUMOCBA3b XUMHUYCCKUX 3HAaHUHU C IIOHATUAMHA u
MPEJICTAaBICHUSIMUA IPYTHX €CTECTBEHHOHAYYHBIX IIPEIMETOB;

- YMEThb UCHOJB30BaTh HAMMEHOBAHUS XUMUYECKUX COCAMHEHUN
MEXKIYHapOAHOTO CO03a TEOPETUUECKON U MPUKIIATHOW XUMUH U
TPUBUAIbHbBIE BaXHEHIINX  BeIIecTB  (3THJIEH,

aleTHIIEH, TIUIepuH, peHol, GopManbaeru, yKCycHas KICIOoTa,

Ha3BaHU

[JIMUMH, YrapHbld Tra3, YIVIEKUCIBIA Ta3, aMMUAK, TalleHas

HU3BCCTh, HCrami€Hasi MH3BCCTh,

bopmyIbl
BEILIECTB, YPaBHECHUS XWMHUYECKHX pPEaKLUi, OOBICHATh HX

MUTbEBAasi COJa W JIPYTUX),

COCTAaBJIATH HCOPTraHNYCCKUX )41 OpTraHUYCCKUX
CMBICH; TOATBEPXKAATh XapaKTepHble XHMHUYECKHE CBOMCTBa
BEIIECTB COOTBETCTBYIOIIMMHU HKCIIEPUMEHTaMU U 3alHUCIMU
YpaBHEHUN XMMHUUYECKUX PEAKIUN;

- yMeTb  YCTaHABIMBATh  MPHUHAJJIEKHOCTD

HCOPTaHUYCCKUX U OPraHUYCCKUX BCHICCTB K OIPCACIICHHBIM

HN3YUCHHBIX

KJIaccaM M rpynnaM COEIMHEHHUH, XapaKTepUu30BaTh UX COCTaB U
BAKHENIIME CBOWCTBA; ONPENEHATh BUABI XMMHUYECKHUX CBSI3EU
(koBaJIeHTHAsl, WOHHAs, METAJTMYeCKasi, BOJOPOJHAsS), THIIBI
KPUCTAJUIMYECKUX  PEHIETOK  BELIECTB;
XUMHYECKHUE PEAKIINH;

- copMupoBaTh TpENCTaBICHUS: O MaTEPUATBLHOM €IMHCTBE

MUPa, 3aKOHOMEPHOCTSAX M TO3HABAEMOCTH SIBJICHUI IPUPOJIBI; O

KJ1acCU(PUITUPOBATH

MCCTC U 3HAYCHHUU XMUMUU B CUCTCMC CCTCCTBCHHBLIX HAYK U €€
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poiiu B o0ecCreuyeHUH YCTOWYMBOTO Pa3BUTHS YEOBEUECTBA: B
petieHuy mpobIeM IKOJOTHIECKON, YHEPTETUUECKON 1 MMUIIEBON
0€30MacHOCTH, B Pa3BUTUM MEIULMHBI, CO3IaHUU HOBBIX
MaTepuaioB, HOBBIX HCTOYHHUKOB OHHEPrUHM, B OOECIEUYCHUU
paIlMOHATLHOTO  TPUPOJONONB30BaHUA, B  (hopmupoBaHUHN
MHUPOBO33pEHUST U OOmed KyJIbTyphl 4YelOBEKa, a Takke
IKOJIOTHYECKH 00OCHOBAHHOT'O OTHOIIIEHUS K CBOEMY 37I0POBBIO U
MPUPOAHON Cpelie;

- BJIaJIETh CUCTEMON XMMHYECKUX 3HAHUI, KOTOpas BKIIOYAET:
OCHOBOIOJIATralolue TMOHATUS (JOMOJHUTEIBHO K CHCTEME
MOHATUH  0a30BOTO  ypOBHSA) - HM30TOMBI, OCHOBHOE |
BO30OY)XJICHHOE COCTOSIHME aroMma, THOpWUIu3anus aTOMHBIX
opOutaneit, xumuueckas cBs3b ("F " um "', KpaTHBIE CBS3M),
MOJISIpHAsl KOHIICHTpAIHs, CTPYKTypHas ¢GopMyia, H30Mepus
(cTpyKTypHas, TeoMerpuueckas (IHC-TPaHC-U30MEpUsi), THIIbI
XUMHYECKHX pPEaKIuii (TOMO- U TeTepOreHHbIe, OOpaTHUMBIE H
HeoOpaTUMbIe), pacTBOPHI (MCTUHHBIE, NUCIIEPCHBIC CHCTEMBI),
KPUCTAJIOTUAPATHL,  CTEMEeHb  JUCCOLMALMM,  AJIEKTPOJIU3,
KPEeKUHT, pU(POPMHUHT); TEOPHH W 3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33pEHYECKUE 3HAHMS, JIeKAIIMe B OCHOBE IOHMMAHUSA
OPUYMHHOCTY WM CHCTEMHOCTH  XHMHYECKUX  SIBIICHUH,
COBPEMEHHBIC TMPEACTABICHUS O CTPOSHUW BEIIeCTBA Ha
ATOMHOM, MOJICKYJSIPHOM H  HAJMOJEKYJISIPHOM YypPOBHSIX;
NPEICTaBICHUST O  MEXaHM3MaX  XHMHUYECKUX  PEaKIui,
TEPMOJMHAMHYECKUX M KHHETHYECKHX 3aKOHOMEPHOCTSX UX
MPOTEKaHUs, 0 XUMHUUECKOM PaBHOBECUHU, TUCIIEPCHBIX CHCTEMAX,
¢dakTosornueckre CBEACHHs O CBOMCTBAX, COCTAaBE, MOJIYYCHUU U
0€30MacHOM HCIOJIb30BAaHUM BaKHEHUIIMX HEOPraHWYEeCKUX W
OpPTaHMYECKUX BEUIECTB B OBITY M MPAKTHUECKON ACSITEIHLHOCTH
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YyeloBeKa;  OOMMX  HAayyHbIX  MPUHIOUIAX  XUMHUYECKOTO
MPOU3BOJCTBA (Ha MpHUMEpEe MPOU3BOACTBA CEPHON KHUCIIOTHI,
aMMHaKa, MeTaHoJIa, IepepadoTKu HePTH);

- YMETh TPOBOAWUTH pacueThl MO XUMHYECKUM (opMyliaMm u
YpaBHEHHUSM  XHMHUYECKUX PEAKIUid ¢  HCIOIh30BAHUEM
dusnyeckux BenWuMH (Maccel, OOBEeMa Tra30B, KOJIHYECTBA
BEIIIECTBA), XapaKTEPU3YIOUIMX BEIIECTBA C KOJIWYECTBEHHOU
CTOPOHBI: pacdeThl MO HAXOXACHUI0O XHUMHUYECKOH (opmysbl
BEIIIECTBA; pacueThl Macchl (00beMa, KOJUYECTBA BEIICCTBA)
MPOJYKTa PEeaKkluu, €clid OJHO M3 UCXOIHBIX BEIECTB JaHO B
BHJIC paCTBOPA C ONPEACICHHON MAaCCOBOM JI0JIEN paCTBOPEHHOTO
BEIIIECTBA WJM JaHO B HM30BITKE (MMEET MPHUMECH); PacueThl
MaccoBOW WM OOBEMHOM JOJM BBIXOJA NPOJIYKTAa PEAKIIUU;
pacueTsl TeIoBoro pdexra peakuuid, 00beMHBIX OTHOILICHHHA
ra3os;

- yYMeTh BBISBISATH XapaKTepHbIE MPHU3HAKH W B3aUMOCBS3b
U3YYEHHBIX TOHATUH, NPUMEHATH COOTBETCTBYIOUINE IOHATUS
IpU OINUCAHUU CTPOEHUSI U CBOWCTB HEOPraHUYECKHX U
OpraHMYECKUX BEHIECTB M HX MPEBpALICHHM; BBIABIATH
B3aMMOCBS3b  XMMHYECKMX 3HAaHMM C  TOHATUSAMU U
NPEICTaBICHUAMHU JAPYTUX MPEAMETOB Ui 0ojee OCO3HAHHOTO
MOHUMAaHUS U OOBSCHEHUS CYIIHOCTH MATEPUAIBHOTO EAMHCTBA
MHUpPA; HCIOIB30BaTh CUCTEMHBIE XHUMHYECKHE 3HAHUS IS
OOBSICHEHUS! W  TMPOTHO3UPOBAHUS  SIBICHUH, HMEIOLIUX
€CTECTBEHHOHAYYHYIO IPUPOY;

-yMETh HCII0JIb30BaTh HAMMEHOBAHUS XUMHUYECKHX COCAMHEHUMN
MEXKTYHapOAHOTO COI03a TEOPETUUYECKON U MTPUKIIATHOW XUMUH U
TPUBHAJIbHbIE HA3BaHUS BELIECTB, OTHOCSIIMXCS K H3y4EHHBIM
KJIacCaM OPTaHWYECKUX W HEOPTaHUYECKUX COCAMHCHHIA,




UCIIOJIB30BaTh XMMHUYECKYIO CHUMBOJIMKY JUISI COCTaBIICHMS
dbopMynl  HEOPraHWYECKUX  BELIECTB, MOJEKYISPHBIX U
CTPYKTYPHBIX (pa3BEpHYTBIX, COKpAIIEHHbIX U CKEJETHbIX)
dopMyn OpraHMYEeCKMX BEIIECTB; COCTABIATh YPaBHEHUS
XUMUYECKUX  pEaKIUd ©W  pacKpblBaTh HMX  CYIIHOCTb:
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUI  MOCPEICTBOM
COCTaBJICHHUS DJIEKTPOHHOTO OajaHca 3THX pPEaKUUl; peakuui
MOHHOTO OOMEHa TIyTeM COCTaBJI€HMS MX TMOJHBIX U
COKpAIllCHHBIX HOHHBIX YPAaBHEHUW; peakuuil T'HAPOJIN3a,

peakiui KOMITJIEKCOOOpa30BaHUs (Ha npumMepe
THJIPOKCOKOMITJICKCOB IIMHKAa W QJIIOMUHUSA); TOATBEPKIATh
XapaKTepHBIC XHUMUYECKHE CBOWCTBA BEIIIECTB

COOTBETCTBYIOIIMMHU SKCIEPUMEHTAMU U 3aMUCAMH ypaBHEHHUI
XAMHYECKHUX PEaKIUi;

- YyMeTh KIACCH(UIIMPOBATH HEOPTaHMYECKHE M OpPTaHHYECKUE
BEIECTBA U XUMHUYECKHE PEaKIMU, CAMOCTOSITEIbHO BBIOMPATH
OCHOBaHUS M KpUTEPUH UId KilacCU(PUKAIMM U3ydaeMbIX
XUMHYECKHX OOBEKTOB; XapaKTepU30BaTh COCTAB U Ba)KHEHUIIIHE
CBOMCTBA BEILIECTB, MPUHAUIEKAIUX K OMPEIEICHHBIM KJIaccam
U TrpynmaM COeAMHEHHHM (TpOCThle BEIIeCcTBA, OKCHUIBI,
TUAPOKCHUIBI, COJIU; YTIEBOAOPOIBI, MPOCThIe d(PUPHI, CHUPTHI,
(eHOIBI, albJeTUIbI, KETOHBI, KAPOOHOBBIE KUCIIOTHI, CIOXKHBIC
GUpBl, KHUPHI, YIIEBOABI, AMHHBI, AMUHOKHUCIIOTBI, OCIKH);
NPUMEHATh 3HAHUSI O COCTaB€ M CBOMCTBaX BEIIECTB IS
SKCHEPUMEHTAIBHOW  MPOBEPKH  TUIOTE3  OTHOCHUTEIIBHO
3aKOHOMEPHOCTEM  NPOTEKAHWS XMMHYECKUX pEaKuuid Hu
IIPOTHO3UPOBAHUS BO3MOKHOCTEN UX OCYILECTBICHUS;

- YMETh NOATBEP)KJIAaTh HAa KOHKPETHBIX IpUMEpax XapakTep
3aBUCHMOCTH  PEAKIMOHHONH  CIOCOOHOCTH  OpPraHHYECKUX
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COCJIMHEHUH OT KPAaTHOCTH W THIMa KoBasieHTHOW cBs3u ("T " u
"'"), B3aMMHOT'O BJIMSIHHSI aTOMOB U TPYIII aTOMOB B MOJIEKYJaxX; a
TaKk)ke OT OCOOCHHOCTEH pealn3aluy Pa3InYHbIX MEXaHHU3MOB
IIPOTEKaHUs PEaKLIUM;

- YMeTh XapaKTepu30BaTh HJIEKTPOHHOE CTPOCHHE aTOMOB (B
OCHOBHOM U BO30Y>KIEHHOM COCTOSIHUM) M MOHOB XMMHYECKHX
aneMeHToB 1 - 4 mepuonos Ilepumommueckoi cuctemst J[.U.
MenpeneeBa 1 X BaJ€HTHBIE BO3MOXHOCTH, UCIIOJIb3Ysl TOHATHS
"s", "p", "d-snexkTpoHHBIE" OpOUTANIM, YPHEPTETUUECKUE YPOBHHU;
OOBSACHATH 3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB XUMHUYECKHX
3JIEMEHTOB U 00pa3yeMblX MMM COEIMHEHHH M0 mepuoiam H

rpynmnam;

OK 02.
Hcnonws3oBars
COBpPEMEHHBIE
CpeCTBa IIOUCKA,
aHanmu3a u
UHTEpIpeTanun
UHpOpPMALIUHU U
UH(POPMAaLIMOHHbIE
TEXHOJIOTUH IS
BBITTOJIHEHUS 3a/1a4
npohecCHOHABLHOM
JEeSITeIbHOCTH

B 00Js1acTH HEHHOCTH HAYYHOI'O MO3HAHUS:

- c(hOpPMHUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKHM U OOILIECTBEHHOU
aore KYJBTYD,
CBOETO MecTa B

MIPAKTHKH,
CIOCOOCTBYIOIIETO
MOJIUKYJIBTYPHOM MHPE;

OCHOBAHHOTI'O Ha
OCO3HAHHIO

- COBEpLICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKON KYJIBTYPBI
KAaK CpEICTBAa B3aMMOJECHUCTBHS MEXKIY JIIOABMHU U IIO3HAHUS
MUDA;

- OCO3HaHUE LICHHOCTU HAYYHOW AEATEIBHOCTH, TOTOBHOCTH
OCYLIECTBIIATh IIPOCKTHYIO U
JEeSATEIIBHOCTh MHINBAyaJIbHO U B IPYIIIIE;
OsJaaagenue
MO03HABATEJIbHBIMH JeHCTBUIMHU:

B) padora ¢ unopmaumeii:

HCCICAO0BATCIILCKYIO

YHHBepPCAJbHBIMHU Y4eOHbIMHU

- YMeTh IUIAHUPOBATh U BBIMOJHATE XUMHUYECKUI HKCIIEPUMEHT
(mpeBpareHus BELIECTB
HOJTyYeHHE STWJIEHA W HM3Y4YEHHE €r0 CBOWCTB, KaueCTBEHHBIC
peakuMu Ha  aJbJETHABL, KpaxMal, YKCYCHYIO KHCIOTY;
JeHaTypanys OCNKOB TPU HAarpeBaHWHW, IIBETHBIC pEaKIUU

OCJIKOB; TIPOBOJUTH PEAKIIMM HOHHOTO OOMEHa, OINpEICIsITh

OpraHu4CCKUux Inpu HarpeBaHUH,

Cpeay BOJHBIX PacTBOPOB, KAUECTBEHHBIC PEaKIIUU HA CyIb(aT-,
KapOOHAT- U XJIOPUI-aHHOHBI, Ha KATHOH aMMOHHUS, peElIaTh
TemaM "Metamisl"  u

SKCIICPUMCHTAJIbHBIC 3aJadu 1o

"Hemetannsl") B COOTBETCTBMM C NpaBWJIAMU TEXHUKHU
0€30MaCHOCTH IpU OOpAaIlleHUH C BEUIeCTBaMH U JTaOOpaTOPHBIM
o0OpynOBaHUEM; MpPEACTABIATh PE3YIbTATBl  XMMUYECKOIO
9KCHEpUMEHTa B (JOpME 3allUCH YPaBHEHMH COOTBETCTBYIOLIMX
peakiuii u  (oOpMyIMpPOBAaTH BBIBOABI Ha

pe3yIbTaTOB;

OCHOBE€ JOTHX
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- BJIaJIeTh HABBIKAMU TTOJTy4eHHS MH(OpMANU U3 HCTOYHUKOB
pa3HBIX THIIOB, CaMOCTOSITEIBHO OCYIIECTBISATH IOWCK,
aHaJIM3, CHCTEMATH3alUI0 W HMHTEPHPETALUI0 HWHPOPMAIUN
pa3IMYHBIX BUJOB U (OPM MPEICTABICHHUS;

- co3JaBaTh TEKCThl B pa3lMYHBIX (opMaTax ¢ y4eToMm
Ha3zHaueHUs WH(pOpMAIMK M LEJIEeBOH ayIuTOpHH, BHIOHpas
ONTUMAJIbHYIO (hOPMY MIPEICTABICHHS U BU3YaTIH3ALIH;

- OLICHMBATh JIOCTOBEPHOCTD, JIETUTUMHOCTh MH(OpMALUH, ee
COOTBETCTBHE MTPABOBBIM U MOPAIBHO-3THYECKUM HOPMaM;

- WUCTONB30BAaTh  CpeAcTBA  WHPOPMAIMOHHBIX U
KOMMYHUKAIIHOHHBIX TEXHOJIOTHH B PEIICHUH KOTHUTHBHBIX,
KOMMYHUKAaTHBHBIX M  OpPraHU3AIMOHHBIX  3a7a4  C
cobmoneHneM  TpeOoBaHU SPrOHOMUKH, TEXHUKU
0€301aCHOCTH, TUTHEHBI, pecypcocOepeXeHus, MPaBOBBIX U
TUYECKUX HOPM, HOPM HH(POPMAIIMOHHOH 0€3011acHOCTH;

- BJIJIETh HABBIKAMH PAcIO3HABAHUS U 3aIIUTHI HHPOPMALINY,

nH(pOpMaIMOHHOM 0€30MaCHOCTH JTUYHOCTH;

- yMeThb  aHaNu3MpOBaTh  XUMHUYECKYI0  HH(pOpMaluio,
MOJIyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTB MAacCOBOM
nHpopmaruu, cetb UHTEpHET U pyrue);

- BIIAJICTh OCHOBHBIMU METOJIaMU HAYYHOT'O MTO3HAHUS BEIIECTB U
XUMHUYECKHX SIBIICHUH (HAaOIIOJCHNUEe, U3MEPEHHUE, SKCIIEPUMEHT,
MO/ICJIUPOBAHUE);

- YMETh TPOBOAWUTH pacueThl MO XUMHYECKUM (opMylnaMm u
ypaBHEHUSAM peakuuii ¢
bu3nyecKux  BEJNMYMH, XapaKTepU3YIOIIMX  BellecTBa ¢
KOJMYECTBEHHON CTOPOHBI: Macchl, o0ObeMa (HOpMaJbHBIE
yCIIOBUSI) Ta30B, KOJHMYECTBA  BEIIECTBA,
CUCTEMHbIE XUMHUYECKHE 3HAHUS ISl NPHUHITUS pEUIeHU B

XHUMHYCCKHUX HCITIOJIB30BaHHUEM

HCIIOJIBb30BaTh

KOHKPETHBIX JKU3HEHHBIX CUTYyallUsX, CBI3aHHBIX C BEIIECTBAMHU
U UX MPUMEHEHHEM;

- YMETh CaMOCTOSITEILHO TUIAHUPOBATH U MTPOBOIUTH XUMHUECKHUI
HKCIIEPUMEHT (TOJYyYE€HHUE U U3YUEHHE CBOMCTB HEOPTaHUYECKUX
U OpPraHMYeCKMX  BEIIECTB, peakiuu
YTJIEBOJOPOAOB PA3IUYHBIX KIIACCOB M KHUCIOPOACOJEpKAIINX
OpraHWYECKHUX BEUIECTB, pEHICHUE SKCIIEPUMEHTAIbHBIX 33]1a4 10
pacro3HaBaHUIO0 HEOPraHMYECKHUX M OPraHWYECKUX BEIIECTB) C

Ka4€CTBCHHBIC

co0JII0/ICHHEM TPaBUII OE30IIaCHOTO OOpAIlEHUS C BEIIECTBAMU U
dbopmynupoBaTh
UCCIICIOBaHMS, TIPEOCTABIATh B PAa3IMUHON (OpME pe3ysbTaThl

7a0opaTopHbIM  000pYIOBaHUEM, LENH
HKCIIEPUMEHTA, AaHATU3UPOBATH M OLICHUBATH MX JIOCTOBEPHOCTH;
- YMETh OCYIIECTBIATH IICJICHANIPABICHHBIN TTOUCK XUMHYECKON
uH(popManuu B Pa3IMYHBIX HCTOYHMKAX (HAay4dHass U Yy4eOHO-
Hay4Has JIMTEpaTypa, CPEeICTBAa MAacCOBOM WH(OPMAIUHU, CETh
WHTepHeT U npyrue), KpUTHYECKH aHATH3UPOBATh XUMUYECKYIO
nepepabarbiBaTh €€ WU

UH(OPMALIHIO, UCIIOJIB30BaTh B

12




COOTBETCTBHUU C TIOCTABJICHHOW y4eOHOH 3a/1a4eii;

- BIIAQJETh CHUCTEMOHN 3HAHWN O METOJaX HAyYHOIrO IO3HAHUS
SIBJICHHHM TIPUPOJIbI, UCIIOJIB3YEMBbIX B €CTECTBEHHBIX HayKax W
YMGHI/I}IMI/I HpI/IMeHHTI: 9T 3HAHUA HpI/I 3KCH€pI/IM€HTaJIBHOM
HUCCIICOOBAHUMN BCUIICCTB U I OG’bHCHeHI/I}I XUMHNYCCKUX
pupojie
NCATCIIBHOCTHU YCJIIOBCKA U B HOBCGHHGBHOﬁ KHU3HU,

SIBICHUM, MMEKIIMUX MECTO B MPAaKTUYECKOMN

OK 04. 5ddextuBHO
B3alMOJICICTBOBATEL U
pabortath B
KOJUIEKTUBE U
KOMaH/Ie

- TOTOBHOCTh K CaMOPAa3BHUTHIO,
CaMOOIPEEIEHHUIO;

-OBJaJICHUE y4eOHO-MCCIIeI0BATEIbCKOM,
MIPOEKTHOM M COIIMATIbHOM JIEATEIIbHOCTH;

OBjiajieHHe  YHUBEPCAIbHBIMH  KOMMYHHUKATHBHBIMH
JeliCTBUSIMU:

0) coBMecTHasl 1eATeJIbHOCTD:

CaMOCTOATCIPHOCTU U

HaBBbIKaMH

- MOHMMAaTh W MCIOJIb30BaTh MPEUMYIIECTBA KOMaHJAHOW U
WHIUBUTYAIbHON PabOTHI;

- MIPUHUMATD ()71 JeITEIIbHOCTH,
OpraHW30BBIBATH M KOOPJAMHHPOBATH JCHCTBUA TI0 €€
JTOCTHKCHHIO: COCTABIIATH TUTaH ACHUCTBUM, pacIpeIesaTh POITH

COBMECTHOU

C YYeTOM MHEHHHA YYaCTHHUKOB OOCYXJaTh pPe3yabTaThl
COBMECTHOH paboTHI;

- KOODAWHHPOBATH U BBHIMOJTHATH pPabOTy B  YCIOBHSX
peanabHOrO, BUPTYaJIbHOTO u KOMOMHHPOBAHHOTO
B3aUMOJCUCTBUS;

- OCYHICCTBJIATH MO3WUTHBHOC CTPATCTHYCCKOC ITOBCACHHUC B

pPa3IUYHBIX  CHUTyallUsX, MPOSBIATh  TBOPYECTBO H
BOOOpakeHne, ObITh MHUIIMATHBHBIM

OBJagenue YHHBEpPCAJIbHBIMHA pPeryasiTHBHBIMH
JeliCTBUSIMU:

- YMETh IUIAHUPOBATh U BBINOJIHATH XUMUYECKUI SKCIIEPUMEHT
(mpeBpallleHusi OpPraHUYECKHUX BEIIECTB NpPHU HArpeBaHUU,
MOJIyYeHUE JTUJIEHA M HM3yYeHUE €ro CBOWCTB, KaueCTBEHHBIC
peakuuMd Ha aJbJeTHAbI, Kpaxmal, YKCYCHYIO KHUCIOTY;
JneHaTtypanusi OCNKOB TIpH HArpeBaHUU, LBETHBIC PEAKITUU
OENKOB; MPOBOIUTH PEAKIIMM HOHHOTO OOMEHa, OMpeAeIsiTh
Cpeay BOJHBIX pacTBOPOB, KAUECTBEHHBIC PEaKIIUU Ha CyIb(aT-,
KapOoOHAT- U XJIOPUI-aHHOHBI, Ha KATHOH aMMOHHUS, peElIaTh
AKCIEPUMEHTAIbHbIC nmo Ttemam "Metamisl"  u
"Hemeramns") B MpaBUiIaMu
0e30macHOCTH MpU OOpaIICHUH C BEIIECTBAMH U J1a0OPaTOPHBIM

0o00Opy/lOBaHUEM; TPEICTABIATh  PE3YJIbTAThI

3a1a4n
COOTBETCTBUU C TEXHUKHU
XMMHYECKOTO
JKCIIEpUMEHTa B (pOopMe 3amKcH ypaBHEHHUH COOTBETCTBYIOIIMX
peakiuii u  (GOpMyIMpPOBAaTH BBIBOABI HAa OCHOBE 3THUX
pe3yabTaToB;
-YMETb CaMOCTOSITEJILHO IIJIaHUPOBATh U IPOBOAUTH XUMHUECKUN
AKCIEPUMEHT (II0JIyYE€HUE U U3YUEHHE CBOWCTB HEOPraHUYECKUX
U OpPraHMYECKHMX  BCIIECTB,  KA4YECTBCHHBIC  PEaKIHH
YIJIEBOIOPOAOB Pa3IUYHBIX KJIACCOB M KHCIOPOICOACPIKAIIUX
OpPraHMYECKUX BEILECTB, PEIICHNE dKCIIEPUMEHTANIBHBIX 3aa4 110
pacro3HaBaHUIO HEOPraHWYECKMX M OPraHMYECKHX BEIIECTB) C

co0JII0/ICHHEM TPaBUIT OE30I1aCHOTO OOpAIEHHS C BEIIECTBAMU U
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I') MNPUHATHE ce0sl U IPYTUX JIIOJei:
- IPUHMMATh MOTUBBI M apryMEHTHl APYTUX JIOAEH
aHaJIM3€e Pe3yJIbTaTOB JIEATEIbHOCTH;

npu

- IPU3HABATh CBOE MPABO U MPABO JIPYTHUX JIIOJCH Ha OIINOKY;
- pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP € TIO3ULIUH IPYTOTO
YEJI0BEKa;

nabopaTOpHBIM  00OpyaoBaHHEM,  (HOPMYyIUpPOBaTh  LETH
UCCIICIOBaHMS, TIPEJIOCTABIATh B Pa3IHYHON (OpPME pe3ysIbTaThl
IKCIEPUMEHTA, aHAJTM3UPOBATh U OIICHUBAThH MX JIOCTOBEPHOCTH;

OK 07.
ConelicTBOBaThL
COXPaHEHHUIO
OKpY>Kalolleu cpebl,
pecypcocOepekeHHIo,
IPUMEHSTH 3HaHUS 00
M3MEHEHUU KIIMMarTa,
TIPUHIIAIIBI
OepexKIIMBOTO
IIPOM3BO/JICTBA,

a3 pexTrBHO
JNIEUCTBOBATE B
Ype3BhIYANHBIX
CUTYaIUIX

B o0Js1acTH 3K010IrM4eCKOr0 BOCIUTAHHUSA:

- c(hopMUPOBAHHOCTH IKOJIOTMYECKON KYJIbTYpPbI, IOHUMAHUE
BIMSHUS  COLMAIBHO-DKOHOMMYECKHX  IIPOLIECCOB  Ha
COCTOSIHUE€ TPUPOJHOM M COIMAJIBbHOW CpEelibl, OCO3HAHUE
100aTBbHOTO XapaKTepa HKOJOTHYECKUX TTPOOIIeM;

- IJIAHUPOBAHUE U OCYLIECTBICHUE IECUCTBUM B OKPYKAIOILEH
cpele Ha OCHOBE 3HAHUA LEJIed YCTOMYMBOIO pa3BUTUSA
YEJI0BEYECTBA,

AKTUBHOEC  HENpUATHE  JECUCTBUHM, IPUHOCAIIUX  BpeEX
OKpYKalollei cpee;

- YMEHHUE MIPOrHO3UPOBATh HEOJArONpUsATHBIE YKOJIOTUUECKUE
HOCIIEACTBYSI NPEANPUHUMAEMBIX NEUCTBUM, MPEAOTBPAILATh
ux;

- paculMpeHue OmblTa JACSITEIbHOCTH  SKOJIOTMYECKON
HaIPaBJIEHHOCTH;

- OBJIaJICHHUE HaBBIKAMHU y4eOHO-UCCIIEI0BATEIbCKOM,

MPOEKTHON U COLIMATIbHOM JEATEIIbHOCTH;

- chopMUPOBATH MPEACTABICHUS: O XUMUIECKON COCTABIISIONICH
€CTECTBEHHOHAY4YHOW KapTUHBI MUpA, POJU XUMHUH B MO3HAHUHU
SBJICHUN TPHUPOABI, B (DOPMHUPOBAHUM MBILUICHUS U KYJIbTYPHI
JMYHOCTH, €€ (YHKIIMOHATIbHOM TPAaMOTHOCTH, HEOOXOAUMOM JIJIst
pelIeHNs MPaKTUYECKUX 3aJa4 U HKOJIOTMYecKd 0OOCHOBAHHOTO
OTHOUIEHUS K CBOEMY 3J0POBbIO U IIPUPOJHOMN CPEJE;

- yMeTh COOMIOaTh MpaBUIA DKOJOTHUYECKU IIEIECO00pa3HOro
MOBEJICHU B OBITY W TPYIOBOW JHEATEIBHOCTH B IEJSIX
COXpPAHEHHsI CBOETO 3J0POBbs M OKpPYXKaIOLIEW IPUPOJHON
Cpenbl; YYWTHIBaTh ONACHOCTb BO3JCHCTBHA Ha  )KUBBIE
OpraHuU3Mbl  OINPEJECIECHHBIX  BEILECTB,
MoKa3arelisi IpeaesIbHON T0MYCTUMON KOHLIEHTPALUH;

- YMETb IPOTHO3UPOBAThH, AHAIU3UPOBATH U OILICHUBATD C MO3HUIIHIA

ITIOHHUMad CMBICJI

3KOJOrHYEeCKOM 0e30IMacHOCTH IOCICACTBUA OBITOBOII U

MIPOU3BOACTBEHHOM JEATEIBHOCTH YEJIOBEKA, CBA3AHHOW C
nepepaboTKOH BEIeCTB; UCTIOIL30BATh MOYUYEHHBIC 3HAHUS IS
OPUHITHS TPAMOTHBIX pEIICHHH TpodJieM B CHUTYaIusX,
CBSI3aHHBIX C XHMHUEH;

- YMCTb OCO3HaBaTb OIACHOCTHb BOBHCﬁCTBHH Ha JKHUBBIC

OpTraHWU3MbI  OMNPENCICHHBIX  BEIIECTB, TOHUMAs  CMBICI
MoKazareyisi MpeNeTbHOM  JOMYyCTUMOM  KOHLEHTpAaluu, |
MOSICHATH ~ HAa  TNpUMEpax  CIOCOOBl  yMEHBIIEHUS |

MPENOTBPALICHUS] HMX BPEAHOTO BO3JCUCTBHS HA OpPraHUu3M
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YCJIOBCKa.

IIK 1.2.
O0ecrieunBaThL
coOroIeHnE
CaHUTapPHO-

DI IEMUOIOTHYECKU
X TIPaBUJI U
HOPMAaTHBOB
MeEIUIIMHCKON
OpraHu3aIni,

- IPOBEJICHNE €XEeIHEBHOW BIAKHOU M reHepallbHOU yOOPKHU
naaT, IOMEUICHUH, KAOWHETOB C UCIIOJIb30BaHUEM;
Je3UHPHUIUPYIONIMX M MOIOIUX CPEJCTB

- IPOBEZICHUE 1e3UH(EKIINHU TPEIMETOB yX0/1a,
000pyI0BaHUs, UHBEHTApsl U MEJULIMHCKUX U3JEIHN;

- IPUMEHEHHE Pa3pelIeHHBIX A7 00€33apakBaHus BO3/1yXa
000pyI0BaHUE U XMMHUYECKHE CPECTBA;

- ICIOJIb30BaHNE MOIOUINX M JE3UH(PHUIUPYIOIINX CPEICTB
npu Ae3uH(EKInN TpeMETOB yX0/1a, 000py10BaHMS,
MHBEHTapsl, EMKOCTEN MHOTOKPAaTHOI'O IPUMEHEHHUS IS
MEAMIMHCKUX OTXO0JI0B;

[IK 2.2. Ha3znayats u
IIPOBOJIUTD JICUECHUE
HEOCIIOKHEHHBIX
OCTPBIX 3200JIeBaHUI
U (W) COCTOSIHUM,
XPOHUYECKHIX
3a00JICBaHUN U UX
obocTpeHui, TpaBM,
OTpaBJICHUI;

- OTIYCK U MIPUMEHEHHE JIeKapCTBEHHBIX MTPernapaToB,
BKJIIOUYAsl HAPKOTUYECKUE JIEKAPCTBEHHBIE ITPENapaThl U
MICUXOTPOITHBIE JIEKAPCTBEHHBIE MPENapaThl, B CIydae
BO3JIOKEHUS Ha (henbiIepa OTAeIbHbBIX (PYHKINH JIeUaIiero
Bpaua naiueHTam, Hy>KIaloIUMCsl B ICUEHUU U
00e300/IMBaHUY;

- peanu3alys JIEKapCTBEHHBIX MPENapaToB U METUIIUHCKUX
U3JIeNUil IPH OKa3aHUM MEPBUYHOMN JT0BpadeOHON MEIUKO-
CaHUTAPHOUN MOMOIIIH;

- IPOBEJICHUE CIEAYIOINUX MEIULUHCKAX MAaHUITYJSIIUNA 1
npoueayp:

1) nHransTOpHOE BBECHUE JIEKAPCTBEHHBIX MPEMAPATOB U
KHCIIOpO/Ia;

2) UHTAISTOPHOE BBEJICHUE JIEKAPCTBEHHBIX MPETApaTOB
yepe3 HeOymamnszep;

3) mocobue mpu napeHTeparIbHOM BBEICHUH JIEKAPCTBEHHBIX
IIpenapaTos;

15




4) BHYTpUBEHHOE BBEICHHE JIEKAPCTBEHHBIX MPENapaToB;
HEIPEpPhIBHOE BHYTPUBEHHOE BBEICHUE JIEKAPCTBEHHBIX
IIpenaparos;

5) BHYTPUIIPOCBETHOE BBE/ICHHUE B [ICHTPAJIbHBINA BEHO3HBIN
KaTeTep aHTUCENITUKOB U JIEKAPCTBEHHBIX ITPENapaToB;

- IPEeIOTBpAILaTh UM YCTPAHATh OCJIOXKHEHUS, IT0OOYHBIE
JIEHCTBHUSI, HEIKEATENbHbIE PEAKIINY JIEKAPCTBEHHBIX
IpenapaToB, MEIUIIMHCKUX U3ACTUI 1 1e4eOHOr0 MUTAHUs, U
HEMEJIUKAMEHTO3HOTO JICUEHUS;

- 3HaHUE METO/I0B IPUMEHEHHUS JIEKapCTBEHHBIX IIPENapaToB,
MEAMIMHCKUX U3JIeIHUN U JIe4eOHOTrO MUTaHUsI IPU
3a00JeBaHUAX U (MJIM) COCTOSIHUAX Y JIETeH U B3POCIbIX;
-3HaHHME MEXaHN3Ma JEeUCTBUS JIEKaPCTBEHHBIX MPENapaToB,
MEIUIUHCKUX U3ICTUH 1 JIe4eOHOT0 TUTAHUs, MEIUIIMHCKUE
MOKa3aHUs U MEIULMHCKHIE IPOTUBONOKA3aHUS K
HA3HAYECHUIO JIEKAPCTBEHHBIX MPENapaToB, BO3MOKHBIE
OCJIO’)KHEHUS1, TOOOUHBIE IEHCTBUS, HeXKeNaTeabHble peaKINU
Ha BBEJICHME JIEKAPCTBEHHBIX NIPENApaTOB;

IIK 3.2 OrenuBath
YpOBEHB 00U 1
OKa3bIBaTh
NaJNTHATUBHYIO
MOMOIIb NPU
XPOHUYECKOM
00JIEBOM CHHIIPOME Y
BCEX BO3PACTHBIX
KaTeropui
MAIMEHTOB;

- OKa3aHue MaJUIMaTUBHON MEIUIIMHCKON ITOMOII
nanueHTraM, B TOM 4YHCJICIIAaIUCHTaAM C OHKOJIOTHYCCKUMU
3a00J1€BaHUSAMH, HYKIAFOIITIMCSI BHAPKOTUYECKHUX U
CUJIbHOJACUCTBYIOIIMX JIEKAPCTBEHHBIX CPEICTBAX
BCOOTBETCTBUHU C PEKOMEHAIIMSIMH Bpaueh-CIEIIUaTNCTOB;
- OCYHICCTBJICHUC OTITYCKA U MIPUMCHCHU S JICKAPCTBCHHBIX
MpenapaToB, BKIIOYas HAPKOTHIECKUE JICKAPCTBEHHBIE
Hpenaparsl U IICHXOTPOIIHBIE JIEKAPCTBEHHEIE IIpEapaThl, B
CiTydae BO3JIOKCHHS Ha (enbamepa OTASIbHbIX (YHKITHI
JICHAIICTO Bpadua MaliuCHTaM, HYKAAIOIKUMCS B JICHCHUU U
00e300/IMBaHNH;
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2. CTpyKTypa U coaepxkaHue 0011e00pa3oBaTe/IbHOM JUCHUIIIMHBI « XUMUSD)

2.1. O0beM TUCHUIIMHBI K BU/bI Y4eOHOH padoThl

Buna yueOHo# padoThI

O0BeM B yacax

O0bem 00pa3zoBaTeJIbHOM MPOrPaMMbI IM CIIATIINHbI 144
B T.4.

OcHoBHOE coep:xkaHue 102
BT. U..

TEOpPETHUECKOE 00yUeHre 42
MPAKTUYECKUE 3aHATUS 42
B T.4. KOHTPOJIbHBIE PaOOTHI 10
nabopaTOpHbIE 3aHATUS 18
IIpodeccnonanbHO-OpHEHTHPOBAHHOE CO/lep:KaHue (Coep:KaHue 42
NMPUKJIAJTHOT0 MOYJIA)

BT. U..

TeopeTuyecKoe 00ydeHne 8
[IPAKTUYECKUE 3aHATUS 22
nabopaTOpHbIE 3aHATHUS 12

IIpomexyTouynas arrecranus (3K3aMeH)
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2.2. TemaTu4yecKkMid IJIAH U COAEPKAHUE TUCIUTIIHHBI

HaumenoBanmue Conepxanue yueOHOro Marepuaja (0CHOBHOE U POo¢ecCHOHAIbHO-OPHEHTHPOBAHHOE), Oo0bem | DopMupyembie
pa3aesoB u TeM JJadopaTopHbIe U MPAKTHYECKUE 3aHATHS, IPUKJIATHONA MOY/Ib YacoB | KOMIIETEHUHMH
1 2 3 4
OcHOBHOe coep:kaHue 102
Paszgen 1. OcHOBBI CTPOEHUS BelleCTBA 8
Tema 1.1. OcHoBHOe coep:kaHue 6 OK 01
Crtpoenue Teoperuueckoe o0yueHue 4
aTOMOB CoBpeMeHHast MOJIETTb CTPOSHUS aToMa. DJIeKTpoHHAas KoHpuryparus aroma. Kimaccuduxarus XuMu4ecKux
XUMHUYICCKHUX 3JIEMEHTOB (S-, p-, d-371eMeHTHI). BanenTHbIe 37eKTpoHbI. BaneHTHOCTh. DIIeKTpOHHAas IPUPOIa XUMHUECKON
SJIEMCHTOB 1 CBSI3U. DJIEKTPOOTPHIIATENbHOCTh. KOBasleHTHas CBsI3b, €€ PAa3HOBUAHOCTH M MEXaHU3MbI 00pa30BaHuUs 4
nmpupoaa (oOMEHHBIN U TOHOPHO-aKIENTOPHEIN). oHHas cBs3b. MeTammndeckas cBsi3b. BogopoHas CBs3b.
XUMHYCCKOM MeXMOIIEKYIAPHBIE B3aUMOECHCTBUS.
CBs3H N30TOmbI, OCHOBHOE M BO30YXKIEHHOE COCTOSIHUE aTOMa, THOPUAN3aIis aTOMHBIX OpOUTase.
IpakTuyeckue 3aHATHS 2
Pemenune mpakTuueckux 3aIaHUi Ha COCTaBJICHUE AIEKTPOHHO-Tpaduueckux Gopmyi anemeHToB 1—4
MIEPHOJIOB.
Pemenune 3aiannii Ha UCMOIB30BAHNE XMMUYECKON CUMBOJIMKH U HA3BaHUW COEAMHEHUI IO HOMEHKIIATYpPE )
MEXIYHAPOJAHOTO COI03a TEOPETUUECKON U MPUKIAAHOM XUMUU U TPUBUAIBHBIX Ha3BaHUU JJIsl COCTABIICHUS
XUMHUYECKHUX (POPMYII IBYXAaTOMHBIX COSIUHEHUN (OKCHIOB, CYJIb(HUIOB, TUIPUIIOB U T.I1.) U APYTUX
HEOPTraHUYECKUX COCAMHEHUH OT/IEIbHBIX KJIACCOB.
Tema 1.2. OcHOBHOe coep:kaHue 2 OK 01
Ilepnonnuecknii | TeopeTrnueckoe ooyueHue OK 02
3aKOH 1 Tabiuia | [IpakTHyecKue 3aHsITHsI 2
J.N.Menneneesa [lepuoanueckas cucrema xumuueckux sneMenToB J[.M. MenaeneeBa. ®usnueckuii cMmbici [lepuoanueckoro
3akoHa J[.M. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHUYECKHX 3JIEMEHTOB, 00pa3yeMbIX UMU
MPOCTHIX U CJIOKHBIX BEUIECTB B COOTBETCTBUU C MOJIOKEHUEM XUMUYECKOTO AieMeHTa B [leproanyeckoi 2

cucreme. MupoBo33peHUeCKoe U HaydyHOe 3HaueHue llepuoanueckoro 3akona JI.J1. Menneneea. [Iporuossr
J.M. MenneneeBa. OTKpBITUE HOBBIX XMMHUYECKHUX 3JIEMEHTOB.
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Pemenue npakTUKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJAHUIM HA XapaKTEPU3aLNI0 XUMHYECKUX
a5IeMeHTOB «MeTalmndeckue / HEeMETATNIECKIE CBOHCTBA, dJICKTPOOTPUIIATEIBHOCT M CPOJICTBO K
ANEKTPOHY XUMUUYECKUX JIEMEHTOB B COOTBETCTBUE C UX IJIEKTPOHHBIM CTPOCHUEM U MOJIOKEHUEM B
MIEPUOJNYECKON CUCTEME XUMUYECKUX diieMeHTOB J[.1. MeneneeBay.

Pazgen 2. Xumunuyeckue peakuuu

12

Tema 2.1.Tumsr
XUMHYECKUX
peakuuii

OcHoBHOe coepkaHue

Teopernueckoe o0yuenune

Knaccudukanus 1 THIIBI XUMHUYECKUX PEAKIHMiA ¢ y9acTHEM HEOPraHUYeCKUX BellecTB. KomuuecTBeHHbIE
OTHOLIEHUSI B XUMUHU. OCHOBHBIE KOJIMUECTBEHHBIE 3aKOHBI B XUMUU U PAacU€Thl 110 YPaBHEHUSAM XUMUYECKUX
peakuuii. Mosb Kak eMHMIIA KOJIMYECTBa BemecTBa. MossipHast Macca. 3aKOHbI COXpaHEHHS MAacChl U
3Hepruu. 3akoH ABoraapo. MonspHblit 00beM ra30B. OTHOCUTENBbHAS TIOTHOCTH Ta30B.

Peakiun koMIuiekcooOpa3oBaHMs ¢ y4aCTHEM HEOPIaHUYECKUX BELIECTB (Ha IPUMEpE T'HIPOKCOKOMILIEKCOB
IIMHKA ¥ AJTIOMUHUA).

IIpakTuyeckue 3aHATHS

CocraBrieHue ypaBHEHUN PEaKIUid COSAMHEHUS, PA3I0KEHUS, 3aMEIICHHS, OOMeHa. Y paBHEHUS PEaKIINi
TOpPEHUSs, HOHHOTO 0OMEHA, OKUCIIEHUS-BOCCTAHOBJICHHUS.

Pacuer kKonu4yecTBEHHBIX XapaKTEPUCTUK UCXOJHBIX BEHIECTB U MPOIYKTOB peakiuu. Pacuer
KOJIMYECTBEHHBIX XaPaKTEPUCTUK MPOIYKTa PEaKIIUU COCTUHEHUS, €CITH OJJHO U3 BEIIECTB JIaHO B U30BITKE
W/WJH COICPKUT MpuMecH. Pacdyetr MaccoBoi miii 00beMHOM IO BBIXO/1a IPOAYKTA PEAKIIUU COSAMHCHHUS
OT TEOPETUIECKH BO3MOXKHOTO. Pacyer 00beMHBIX OTHOIICHHH Ta30B. PacueT Macchl (00beM, KOJIMYECTBO
BEILECTBA) MPOJIYKTa PEaKIIMK, €CIIM OJTHO U3 BEIIECTB JIaHO B BUJIE PACTBOPA C OMPEICICHHON MacCOBOM
JI0JIel pacCTBOPEHHOTO BEILIECTBA.

YPaBHCHI/IH OKHCIICHHSI-BOCcCTaHOBJICHUS. CTeneHb okucieHusa. OKUCIUTENh U BOCCTAHOBUTEIIb.
OKHCIUTEIBHO-BOCCTAHOBUTEILHBIC pCaKkuuu B ripupoac, NpOU3BOJACTBCHHBIX MMPOLECCaX U
KU3HCACATCIBHOCTH OPraHU3MOB. OKHCIUTEIBHO-BOCCTAHOBUTEILHBIN MmoTeHUuual CPpCabl. CocraBieHue U
YpaBHHUBAHUC OKUCIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKLII/II\/'I MCTOAOM 3JICKTPOHHOTO Oananca. TunuuHbIE
HCOPTaHUYCCKUC OKUCIUTCIIN U BOCCTAHOBUTCIIN. 3H€KTpOHI/I3 PACTBOPOB U pacCIljiaBOB coJleii.

OK 01

Tema 2.2.
DIIEKTPOIUTHYECKA

OcHOBHOe coep:kaHue

Teopernueckoe o0yuenune

OK 01
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s IUCCOLIMAalUS U
WOHHBIA 0OMEH

Teopust snexkTponuTUUecKoi aucconmanuu. Peakunu woHHOro ob6mena. CocTaBieHHE peakIUil MOHHOTO
oOMeHa ITyTeM COCTABIICHUS UX MOJIHBIX M COKPAIIEHHBIX MOHHBIX YPaBHEHUH.

I'unponus coneil. 3HaueHne TuApoan3a B OMOIOrHUEcKuX 0OMEHHBIX mporeccax. [IpuMenenne ruaponusa B
IIPOMBILUIEHHOCTH.

JlaGopaTopHble 3aHATHSA

JlaGopatopHas paboTa «Peakiuu ruIpoiamusa.
HccnenoBanue cpeabl pacTBOPOB COJIEH, 00pa30BaHHBIX CHIIBHBIMH U CJIA0BIMU MPOTOJIUTAMU, U UX PEaKIIHA
C pacTBOpaMu IEeI04Yu U kKapOoHara Hatpus. CoCcTaBlIeHUE PEaKIMi THIPOIU3a COJICH.

KonTpouabnas
padora 1

CTpOGHI/Ie BCIICCTBA U XUMHUUCCKHUEC PCAKIIUU.

Pazpmea 3.

CTpoeHue U CBOIICTBA HEOPTrAaHUYECKHUX BelIeCTB

24

Tema 3.1.
Knaccudukanms,
HOMEHKJIaTypa U
CTpOCHHE
HEOPTaHHYECKUX
BEILIECTB

OcHoBHOe coepkaHue

Teopernueckoe o0yuenune

[Ipeamet Heopranmveckoit xumun. B3anmMocBs3p Heoprannueckux BemiecTs. Kimaccudukarus
HeopraHuueckux BemiecTs. [IpocTrie u cioxHbIe BeniecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BEIIECTB (OKCHIBL,
TUAPOKCHU/IBI, KUCTOTHI, cojin). HoMeHkIaTypa u Ha3BaHUE HEOPTraHUYECKUX BELIECTB UCXOS U3 UX
XUMHUYECKON (hOPMYIIBI T COCTABICHHE XUMUYECKON (POPMYIIBI HCXOIS U3 HA3BaHMSI BEIIECTBA 110
MEXIYHAPOJAHOU HUIIU TPUBUAIBHOW HOMEHKIIATYPE.

MexmMornekyisipHblie B3auMoaencTBus. KpucramioruapaTtel. ArperaTHble COCTOSIHUS BEILIECTBA.
Kpucrannumueckue u amop¢Hble BemecTBa. TUIbI KPUCTAUNIMYECKUX PEIIETOK (aTOMHAs!, MOJIEKYJIsipHasi,
MOHHAsI, METAJTTNYECcKast). 3aBUCUMOCTh (PU3NYECKUX CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKOI
pemietku. [IpuunHbl MHOrooOpa3us BEUIECTB.

CoBpeMeHHbIE NTPEICTAaBIECHUS O CTPOCHUHU TBEPBIX, KUAKUX U ra3000pa3HbIX BelecTB. JKuaKnue KpucTauibl.

IIpakTHYeckue 3aHATHSA

Pemienne 3amau Ha pacyeT mMaccoBOWM J0JIM (MAcChl) XMMHUYECKOIO 3JIEMEHTa (COCAMHEHUs) B MOJIEKYJe
(cmecn).

Pemienne mpakTUYeCKWX 3aJaHUN MO KiIaccU(UKAIMKM, HOMEHKJIATYpe W XUMHYECKHM Qopmyraam
HEOPTaHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB (HA3BIBATh M COCTABIATH (DOPMYIIBI XUMHUYECKUX BEIIECTB,
OTIpeAeNATh MPUHAICKHOCTD K KJIAcCy).

OK 01
OK 02
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Uctounuku xumuueckoi wuHpopmanmu (HaydyHas U y4deOHO-Hay4yHas JUTepaTypa, CpeACTBa MacCOBOM
uHpopmauuu, cerb MHrepHer u napyrue). Ilouck wuHbopmanmuu 1o Ha3BaHUAM, HIECHTH(UKATOpaM,
CTPYKTYPHBIM (hopMyIiam.

Tema 3.2. Ouznko-| OcHOBHOE coaepxaHue 12 OK 01
XUMUYECKHE Teopernueckoe o0yuenue 6 OK 02
CBOWCTBA Mertamipl. O61mue puznyeckre 1 XMMHUUECKUe CBOWCTBA MeTaioB. CriocoOBI moryueHusl. 3HaueHUe METalJIOB
HCOPraHMYCCKUX |y HEMETa/lIOB B IPHUPOJE U >KU3HEAEATEIbHOCTU 4YEJOBEKAa M OpraHu3moB. Koppo3us MeTamioB: BUAbBI 2
BCILCCTB KOPPO3HH, CTIOCOOBI 3aIIUTHI METAIIOB OT KOPPO3HH.

Hemeramnpl. O0uue gusznyueckre 1 XUMUYECKHE CBOMCTBA HEMETAUIOB. TUMMMYHbBIE CBOWCTBA MeTaioB [Y—

Y1I rpymnm. Knaccuduxarius 1 HOMEHKIIaTypa COeTMHEHUH HeMeTauioB. KpyroBopoTsl OMOT€HHBIX AJIEMEHTOB 2

B IIPUPOJIE.

XUMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMUECKUX BEIIECTB (OKCHI0B, THAPOKCUIOB, KUCIIOT,

coJiell 1 JIp.). 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB MPOCTHIX BELECTB, BOJOPOIHBIX COEIUHEHUH, 2

BBICILINX OKCHUJIOB U THAPOKCHU/IOB.

IIpakTuyeckue 3aHATHS 4

CocraBiieHHE ypaBHEHUH XUMUYECKUX PEAKIIUMA C yH4aCTHEM IMPOCTHIX U CIOKHBIX HEOPTaHUYECKHUX BEILECTB:

OKCHJIOB METaJUIOB, HEMETA/NIOB U aM(OTEpPHBIX 3JIEMEHTOB; HEOPraHMYECKMX KHUCJIOT, OCHOBAaHUN H

aM(}OTEepHBIX THAPOKCHUIOB, HEOPTAHUICCKUX COJICH, XapaKTEPU3YIOIINX UX CBOMCTBA. 4

Pemenne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUK HA CBOMCTBA U MOJYyYEHNE HEOPTAHUYECKUX

BEIIECTB.

JlabopaTopHble 3aHATHS 2

JlaGopaTtopHas pabota «CBOMCTBA METAIIOB U HEMETAIIIOBY.

Hccnenoanne GpU3N4eCKNX U XUMUYECKUX CBOMCTB METaNIOB M HEMETAJIOB. PelieHue skcnepuMeHTalbHbIX )

3a/1a4 M0 CBOWCTBAM XMMHUYECKHM CBOMCTBAM METAJVIOB M HEMETAJUIOB, MO PACIIO3HABAHUIO U IMOIYYEHUIO

COEIMHEHUI METAJUIOB U HEMETAJLIOB.
Tema 3.3. OcHoBHOE coep:xkaHue 4 OK 01
[TpousBoncTBO Teopernueckoe o0yueHue 2 OK 02
HCOPraHWYCCKUX  |OOuie NpeACcTaBICHUS O TMPOMBIIUIEHHBIX CHOCO0AaX MOJMyYeHUs XHUMHUYECKHUX BEIIeCTB (Ha IpUMepe
BEIIECTB. IIPOU3BOJICTBA AMMHAKa, CEPHON KHCIIOTHI). 2
3Ha4YeHHE U

Uepnas u uBetHas Merauryprus. [IpakTudeckoe NPUMEHEHHME DJIEKTPOJIM3a Ui IIOJIY4YEHUs LIEIOYHBIX,
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IMPUMCHCHUC B

ICJIOYHO3CMCIIBbHBIX MCTAJIJIOB U AJIFOMUHMUA. CTeKJIO M CHIIMKATHas MPOMBIIIJICHHOCTD.

OBITY U Ha [Ipobrema 0TX0/10B ¥ TOOOYHBIX IPOTYKTOB.
IIPOU3BOJCTBE IIpakTHYeckne 3aHATHS 2
Pemienne mpakTUKO-OPUEHTUPOBAHHBIX 3aJIaHUIM O POJIM HEOPTaHMYECKOW XMMUU B PAa3BUTUU MEIULIMHBI,
CO3/IaHMHM HOBBIX MaTEpUANIOB (B CTPOMTEIBCTBE M JP. OTPACISAX MPOMBIIUICHHOCTH), HOBBIX HCTOYHUKOB )
SHEpPruu (ANbTEPHATUBHBIC MCTOYHUKH HHEPTUH) B PEIICHUU MPOOJIEM HKOJOTHYECKOHM, SHEPreTHUECKOn U
[THIIEBON OE30IIaCHOCTH.
KonTpoasnas .
CBolicTBa HEOPTAHMYECKHUX BEIIECTB. 2
pabora 2
Paznea 4. CTpoeHue U CBOIICTBA OPraHM4YeCKNX BelleCcTB 28
Tema 4.1. OcHoBHOe coepkaHue 4 OK 01
Knaccupukauus, | Teoperudeckoe oGyqenne 2
CTPOCHUE U [Ipeamer oprannueckoil XuMun. B3anMOCBsSI3b HEOPraHUYECKUX U OPTaHUYECKHUX BEIECTB.
HOMCHKJIaTypa XHUMHUYECKOE CTPOEHHUE KaK MOPSAAOK COETMHEHHUSI aTOMOB B MOJIEKYJIE COIVIACHO UX BAJIEHTHOCTU. OCHOBHBIE
OpraHM4eCKuX MIOJIO)KEHUSI TEOPUU XUMHUYECKOTO CTPOEHUsl OpraHuueckux coeauHeHuid A.M. byrtnepoBa. YrieponHslii
BEIIECTB CKEJIET OpraHMYeCKONl MOoJIeKylbl. MOJIEKYIspHbIE W CTPYKTYpHbIE (Pa3BEpPHYThIE, COKpAIECHHBIE) )
XUMHUYEeCKHe (OopMyIibl. 3aBUCUMOCTb CBOMCTB BEIIECTB OT XMMHYECKOT'O CTpPOCHHs MoJieKyl. M3omepus u
M30MeEpHI (CTPYKTypHasi,reomeTpuueckas (Iuc-Tpanc-u3omepus). KparHocTs XMMUYECKO CBS3H.
[Tonsitue o QyHkmoHaNbHOW Tpynme. [IpuHIUOBI KiIacCUPUKAUM OPTaHUYECKHX COCTMHCHHI.
MexayHapoiHasi HOMEHKJIATypa ¥ IPUHIUIIBI HOMEHKJIATYPbl OPTaHUYECKUX COCAUHEHUM.
IIpakTuyeckue 3aHATHS 2
Homenknatypa oOpraHMYecKMX COEAMHEHMH OTIENbHBIX KJIacCOB (HACHIIIEHHbIC, HEHACHIINICHHBIE W
apoMaTHYeCKHE YIJIEBOAOPOIbI, CHUPTHI, (EHOJBI, albJAETHAbI, KETOHbI, KapOOHOBBIE KHUCIOTBI H Jp.)
CocraBieHre MOJHBIX U COKPAIICHHBIX CTPYKTYPHBIX (JOPMYJT OPraHUYECKUX BEUIECTB OTNEIbHBIX KIIACCOB, 2
UCTIONB3YS X HA3BaHUS [0 CHCTEMAaTUYeCKOi HOMEHKIaType. Pacuersl mpocreiiiieii popMyIibl OpraHu4ecKoit
MOJIEKYJIBI, HCXOJIS U3 AJIEMEHTHOTO cocTaBa (B %).
Tema 4.2. OcHOBHOe coep:kaHue 14 OK 01
Caoiicra TeopeTnueckoe ofydenne 10 OK 02
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OpraHMYECKHUX OU3UKO-XMMUYECKHE CBOMCTBA OpPraHMYECKMX COCIUHEHMH  OTHENBHBIX KIAccoB  (0COOEHHOCTH
COEIMHEHUI KJaccu(UKalMl U HOMEHKJIATyphl BHYTPU KJlacca; TOMOJOTMYECKHH paa W obuiast ¢opmyna; H30MEpHs;
¢u3nUeckre CBOMCTBA; XUMHUECKUE CBOMCTBA; CIIOCOOBI OTYUYCHHUS):
— TIpeAcibHBIE yriueBogoponabl. ['opeHne MeTaHa Kak OAMH U3 OCHOBHBIX MCTOYHHMKOB TEIUIA B
IPOMBIIIJICHHOCTH U ObITy. CBOMCTBa MPUPOJHBIX YIJIEBOAOPOAOB, HAXOXKAECHUE B NMPUPOJE U MPUMEHEHHE
aJIKaHOB;
— HETIpEeIeTIbHbIE U apOMaTH4ecKue yriaeBoaopoasl. [lonumepusanus 3TuiIeHa KaKk OCHOBHOE HAIIPABJIEHUE €TI0
UCIIOJIb30BaHus. ['opeHne alneTuiieHa Kak HCTOYHUK BBICOKOTEMIIEPATYPHOI'O IJIAMEHM JUIsl CBAPKHU U PE3KU
METAJIJIOB;
— KHCIIOpPOJCOEpKallMe COeAMHEHUs (COMPTBI M NPOCTble APUPHL, (PEHOJNBI, albAECTHUABI U KETOHBI,
KapOOHOBBIE KUCIIOTHI U UX ITPOU3BOHBIE). [IpakTHUecKkoe IprMeHEeHNEe ITUIICHITINKOIIS, TIIMLEPHUHA, (heHoIa.
[Tpumenenue opmanbiaernaa, aneTaabAeruia, YKCyCHOH KHUCIOTHI. Mblla Kak COJM BBICIIMX KapOOHOBBIX
KHCJIOT. Morolye cBoHCTBa MBIJIA;
— a30TcojepKalie COeTUHEHUs (AMUHBI U aMUHOKHUCIIOTBI, OEIIKN).
Knaccudukanus ©  0COOEHHOCTM  OpPraHMYECKUX peakuui. PeaknuoHHblE IIeHTpBl.  Panukaisl.
[lepBoHauaIbHBIE MOHATHUS O TUIIAX U MEXAHU3MaX OPraHMUYECKUX PEaKLUM.
IIpakTHYeckue 3aHATHSA
Pemenne nenoyvex npespalieHnii Ha TEHETUUECKYIO CBSA3b MEKY KJlJacCaMH OPTaHUYECKUX COEIUHEHUH C
COCTABJICHMEM HA3BaHUU OPraHUYECKUX COCIMHEHUN 110 TPUBUAIBHOU MIIM MEXIAYHAPOIHOU
CUCTEMATHYECKOM HOMEHKIIAType. Pemenne pacueTHBIX 3a1a4 110 YPaBHEHHSM PEaKLIUN ¢ y4aCTHEM
OpPraHUYECKUX BEILECTB.
JlabopaTopHble 3aHATHS
JlaGopaTtopHas padorta «[lomydeHue 3THIIeHa U U3yUEHUE €r0 CBONCTBY.
[Tony4yenue 3TusI€HA U3 3TaHOJA B 1a00OPATOPUU U U3YYEHHUE €ro (PU3NUECKHX U XUMUUYECKUX CBOWCTB.
CocraBieHne peakiuil NpUCOEIMHEHUS U OKUCIIEHHS Ha IpUMepe 3THIIeHa. PellieHne pacueTHbIX 3a1a4 ¢
MCII0JIb30BaHUEM TUIOTHOCTH Ta30B 10 BOJOPOY U BO3JYXY.
Tema 4.3. OcHoBHOe coepkaHue OK 01
Opranuueckue Teoperuueckoe o0yueHue OK 02
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BEIIECTBA B Bbuoopranunueckue coequnenus. [Ipumenenne u 6uonornveckas poib yrieBogoB. OKHCICHHUE YTIEBOJOB —
KHU3HEICATENBHOCT | HCTOYHHUK SHEPTUH JKUBBIX OpraHu3mMoB. O61acTu mpuMeHeHuss aMUHOKUCIOT. [IpeBpaieHus 6e1KoB UM
U YelnoBeKa. B opranusme. buonoruueckue QyHkiuu OenkoB. buonmornmueckue ¢QyHKUUU XUpoB. Poib opranmueckoi 4
[Ipou3BoACTBO U | XMMHHU B PEILICHUH MPOOJIEM MUIIEBON O€30MaCHOCTH.
IPUMEHEHNE HykiienHOBbIE KUCIOTHI: cocTaB U cTpoeHne. Ctpoenue HykineoTu10B. CoctaB HykiienHOBBIX kucioT (JAHK,
OPTraHUYECKHUX PHK). Postb HyKJIEHHOBBIX KHCIIOT B KU3HEACSITEIIBHOCTA OPTaHU3MOB.
BEILECTB B [Tpon3BOACTBO OpraHMYECKUX BEUIECTB: MPOU3BOJCTBO MeTaHONa, mepepaboTka Hedtu. [lonmmuaTuinen kak
IIPOMBINUICHHOCTH |KPYIHOTOHHAXKHBIA IPOAYKT XMMHYECKOro Ipou3BoicTBa. I[Ipumenenue ostunena. IIpoussoacrBo u
IIPUMEHEHNE KayuyKa U pEe3HHBI.
CuHTeTHYECKHE U NCKYCCTBEHHBIE BOJIOKHA, UX CTPOEHHE, CBOMCTBA. [IpakTHieckoe HCronb30BaHNE BOJIOKOH.
CuHTeTHYeCKHE TUICHKU: U30JISIHS U TPOBOJIOB, MEMOpPAHBI JIsL OTIPECHEHHUS BOJIBI, 3AIIUTHBIC TUNICHKH JUIS 2
aBTOMOOWMJIEH, MJIACTBIPH, XUPYpPrudecKre NOBsS3KM. HOBbIE TEXHOIOTHUN JATbHENIIET0 COBEPIICHCTBOBAHMS
MOJIMMEPHBIX MATEPUAJIOB.
Posb opranndeckoit XuMuu B pelieHuu NpodeM S3HepreTuYeckoil 6€30MacHOCTH, B pa3BUTUH MEAUIIMHBI,
CO3/IaHUH HOBBIX MaT€pUAJIOB, HOBBIX HCTOUYHUKOB YHEPTHH (1bTEpHATUBHBIE HCTOYHUKU YHEPTHH).
IIpakTH4eckue 3aHATHA 2
Pemenne mpakTHKO-OPUEHTUPOBAHHBIX 3aJaHUM IO COCTABIECHUIO XUMUUECKUX PEAKIINM, OTPaKarOIINX
XUMHUYECKYIO aKTUBHOCTh OPTaHMUYECKUX COCAMHEHUH B Pa3IMYHbIX Cpeaax (MPUPOTHBIX, OMOJIOTHYECKUX, 2
TEXHOTEHHBIX ).
KonTpouabnas .
CTpyKTypa 1 CBOMCTBA OPraHUYECKHX BEIIECTB. 2
padora 3
Pazneua 5. Kunerndyeckue 1 TepMOANHAMUYECKHE 3AaKOHOMEPHOCTH NMPOTEKAHUSI XHMHUYECKHX PeaKIui 12
Tema 5.1. OcHOBHOe coep:kaHue OK 01
Kunernueckue Teopernueckoe odyueHue 2 OK 02
3aKOHOMEPHOCTH  (Xymuueckue peakiuu. Kiaccupukanuss XMMHYECKHX peakuuil: 1mo ¢a3oBOMYy COCTaBY (TOMOT€HHBIE H
[IPOTCKaHNsA reTeporeHHbIe), 10 UCIIOIB30BAHUIO KaTaau3aTopa (KaTaTuTHYECKHE U HEKaTATUTUYECKHUE).
XUMHUICCKUX CKopoCTh peakiuu, €€ 3aBUCUMOCTh OT pa3du4HbIX (AKTOPOB: MPHPOABI PEarupPyIONIUX BEIIECTB, 2
peaxiui KOHIEHTPALlUU PEearupyrolmux BeIIecTB, Temneparypbl (mpaBuio Baut-T'odda), mimomaan peakuuoHHOM

MOBEPXHOCTH, HAJIMYMSI KaTanuzaropa. Poiib katanu3aTopoB B IPUPOIE U MPOMBIIIIIEHHOM IIPOU3BOICTBE.
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OHeprus akTuBaluu. AKTUBUPOBaHHBIN KoMILIekc. KartanuzaTopsl ¥ katanus. Posib kaTann3aTopos B IPUPOAE
Y IIPOMBIIIUIEHHOM IIPOU3BOJICTBE.

JlaGopaTopHble 3aHATHSA

N3yueHue 3aBUCUMOCTH CKOPOCTHM XMMHYECKOM peaklUu OT KOHIEHTPALMH PpPEarupyrollux BEHIECTB U
TEeMIIepaTyphI.

JlaGopatopHasi paboTa Ha BEIOOD:

1. JTabopaTtopHas paborta «OnpeneneHrue 3aBUCUMOCTH CKOPOCTH PEaKLUU OT KOHLIEHTPALMHU Pearupyronux
BelecTB». MccmenoBanne 3aBUCUMOCTH CKOPOCTH PEAKLUMU OT KOHLEHTpauuu. OnpeneseHne KOHCTaHThI
CKOPOCTH peakluu rpauyeckKuM METOIOM.

2. JJaboparopnas paborta «OnpeneneHrne 3aBUCUMOCTA CKOPOCTH PEAKIMK OT TeMIiepaTypbl». MccnenoBanue
3aBUCHMOCTHU CKOPOCTH PEAKIIMH OT TeMIlepaTyphl. Pacder sHepruu akTMBALIMK PEaKIIIH.

Pemienne mpakTUKO-OPUCHTHPOBAHHBIX 3aaHUN HA aHAIN3 (PAKTOPOB, BIUSIONUX HA U3MEHEHHUE CKOPOCTH
XAMHUYECKOU PEaKLUH.

Tema 5.2.
TepMoguHamMuyeck
ne
3aKOHOMEPHOCTH
MPOTEKAHUS
XUMHYECKHAX
peaKLHii.
PasHoBecue
XHUMHYCCKHX
peaxkuuit

OcHOBHOe coep:kaHue

Teopernueckoe o0yuenue

Knaccudukanus XuMHUeCKuX peakuuii: o TemioBoMy 3pdexty (3K30TepMUUECKue, IHIOTEPMHUUYECKHE), 110
oOparumocTH (obpatumblie u HeoOpaTtumbie). TernoBbie 3HEKTh XUMUUYECKUX peakiuid. TepMoxuMuyeckue
ypaBHeHUsA. OOpaTUMOCTh peakiuii. XUMHYECKOE PAaBHOBECHE U €r0 CMEIICHUE 101 ACHCTBUEM Pa3IuIHBIX
dakTopoB (KOHIIEHTpAIMsl PEareHTOB WJIM IMPOIYKTOB peaklWd, AaBlIEHUE, TeMIlepaTypa) Uisl CO3JaHus
ONTUMAJIBHBIX YCIOBUN MPOTEKAHUS XUMHUECKHUX MPOIIECCOB.

[Tonsitne 00 »HTANBNMK U dHTponuU. DHeprus ['no6ca. 3akon ['ecca u crmeacTBus u3 Hero. Poib cMemeHus
paBHOBECHS B TEXHOJIOTUYECKUX MPOLIeccax.

IIpakTnyeckue 3aHATHS

[punnun Jle Ilarense. Biusnue paznuuHbix (akTopoB Ha U3MEHEHNE PAaBHOBECHSI XUMUYECKUX PEAKIIHA.
3aKOH JEHCTBYIOIIMX MAacc M KOHCTaHTa XMMHUYECKOTO0 paBHOBecUs. PacdyeTsl paBHOBECHBIX KOHIIEHTpaLMH
pearupyromux BeniecTB U MPOIyKTOB peakiuii. Pacuers! TemoBoro s dexra peakuuu.

Pemienne npakTUKO-OpUEHTUPOBAHHBIX 3aJaHui Ha npuMeHeHue npuHuuna Jle-Illarense nius HaxoxneHUs
HalpaBJICHUs] CMELICHUs PaBHOBECHS] XMMHUUYECKOM peakiMy U aHalu3 (PaKTOPOB, BIUSIOIIMX HA CMEILEHHE
XUMHYECKOIO PABHOBECHS.

JlabopaTopHble 3aHATHS

OK 01
OK 02
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JlaGopatopHas pabota «/3yueHne BAUSHUSA Pa3IUYHbBIX (PAKTOPOB HA CMEIIEHUE XUMHUYECKOTO PABHOBECHS.
HccnenoBanue BIUSHUSA U3MEHEHNS KOHLIEHTPALMK BEIIECTB, PEAKLIUN CPEBI U TEMIIEPATYPhl HA CMELICHHE

XUMHUYECKOro paBHOBecHs. CpaBHEHHME MOIYYEHHBIX PE3YJIbTATOB C TEOPETHYECKH MPOTHO3UPYEMBIMHM Ha 2
ocHoBe npunuua Jle [larense.
KonTpoasHas .
CKOpOCTh XUMHUUYECKOHN PeakIiMy U XUMUYECKOE PAaBHOBECHE. 2
padora 4
Pa3nean 6. JducnepcHblie cucTeMbl 10
Tema 6.1. OcHOBHOe coep:kaHue OK 01
JlucriepcHblie Teoperuueckoe oGyueHue 2 OK 02
CHUCTEMBI U Hucnepcusie cucteMbl. Komonaneie cucteMbl. UCTHHHBIE paCcTBOPBI. OK 07
haxTopsl UX PactBopenne kak ¢usnko-xumuueckuit mpouecc. PactBopsl. CrocoObl TPUTOTOBICHHS PACTBOPOB.
YCTOUYHUBOCTH PactBopuMocTs. MaccoBasi 10J11 pacTBOPEHHOro BenlecTBa. [IpenenbHO JOMYyCTUMBIE KOHLEHTPAIMU U HX
HCIIOJIb30BaHUE B OLIEHKE IKOJIOTHUECKOl 0€30MacHOCTH. )
Knaccudukanus nucnepcHsIx cucteM 1o coctaBy. CtpoeHue u pakTopbl yCTOHUMBOCTU IUCTIEPCHBIX CUCTEM.
Pacno3HaBaHue HMCTUHHBIX PACTBOPOB, KOJJIOWAHBIX PACTBOPOB U TpyOoaucrepcHbiXx cucrteM. CTtpoeHue
MuLeibl. PaccemBanue cBeTa npu MpOX0KIEHUHA CBETOBOTO MyYKa 4Yepe3 ONTHYECKH HEOJHOPOIHYIO Cpeay
(3¢ddexra Tungans).
IpakTnyeckue 3aHATHS 2
Pemmenuie 3a1a4 Ha MPUTOTOBIIEHUE PACTBOPOB.
Pemennie mpakTUKO-OPHUEHTUPOBAHHBIX PACUETHBIX 3aJaHUN Ha JUCIEPCHBIE CHCTEMBI, HCIOJb3yEeMbIE B )
OBITOBOM W TIPOM3BOACTBEHHOH JESITCIIBHOCTH YEJIIOBEKA, C TO3UIMH HKOJOTHYECKONH Oe30MmacHOCTH
MOCJIC/ICTBHI ¥ TPAMOTHBIX PeIIEHUN MPo0JIeM, CBI3aHHBIX C XUMHEH.
Tema 6.2. OcHoBHOe conep:kaHue 4 OK 01
HccnenoBanue JlaGopaTopHbIe 3aHATHS 4 OK 02
CBOMCTB JlaGopaTtopHnas pabota «[IpuroroBieHue pacTBOPOBY.
AUCTICPCHBIX [IpuroroBineHue pacTBOPOB 3aJaHHON (MOJSPHOM) KOHIEHTpAuu (C MPaKTHKO-OPUEHTUPOBAHHBIMH 2
CUCTEM JUIA UX BOIIPOCaMM ), OTIPEAEIIEHUE CPEbl BOJAHBIX PACTBOPOB.
uaCHTUOUKALMY | JaGopartopHas pabora «/lccie0BaHue AUCTIEPCHBIX CHCTEMY. 2
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[IpuroroBineHne M uU3y4eHUE CBOMCTB JUCHEPCHBIX CHUCTEM PA3HBIX BHJOB: CYCIEH3UHM, OMYJIbCHUH,
KOJUIOUIHOTO pacTBopa. CpaBHEHHE CBOICTB MCTUHHBIX U KOJUIOMIHBIX PACTBOPOB, BBISBIEHHUE OCHOBHBIX
pa3yInuui MEX1y HUMH.

KonTpoasHas

JucniepcHble CUCTEMBI. 2
padora 5
Pasznea 7. KauecTBeHHBbIE peakiuy 00HAPY/KeHUsS] HEOPraHMYECKUX U OPraHMYeCKUX BellecTB 8
Tema 7.1. OcHoOBHOe coep:kaHue 4 OK 01
OOGHapyxeHue IIpakTHYeckne 3aHATHSA 2 OK 02
HCOPraHMYeCKuX  [KayecTBEHHBIC XUMHUECKUE PEAKIUH, XapaKTepHbIE ISl 0OHAPY)KEHUsI HEOPTaHMYECKUX BEIIECTB (KATHOHOB
KaTHOHOB 1 1 annoHoB). CoCTaBJICHHE YpaBHEHUN peakinii 0OHapy)eHUsI KaTHOHOB [-VI rpymnm u aHMOHOB, B T.4. B )
AHHOHOB MOJICKYJIIPHON ¥ MOHHOU (popmax.

Peakuuu oOHapyXeHUsI HEOPraHUYECKUX BELIECTB B PEAIbHBIX 00bEKTaX OKPYKAIOIIEH CPEeIbl.

JlabopaTopHble 3aHATHS 2

OO6HapykeHHne HeOpraHUYECKUX BemecTB (KaTHoHOB [—VI rpymnm uim aHnOHOB) C UCTIOIB30BAHHEM

KAUECTBEHHBIX aHAIMTUYECKUX PEAKIIHil.

JlaGopatopHasi paboTa Ha BEIOOD:

1. JJaboparopHas paboTa «AHATUTUYECKUE PEaKIIUU KaTHOHOB [-VI rpymm».

[IpoBeeHne KaueCTBEHHBIX PEAKLNH, UCIIOIB3YEMBIX JJIs1 OOHApY)KEeHUs1 KaTHOHOB | rpymmsl (kamwus,

HaTpus, Maruus, aMMonus), Il rpynmsr Ha npumepe 6apust, 111 rpynmst — cBuHIA, [V TpymIel — antoMUHNS, )

V rpynmel — xene3a (II u III), VI rpynmst — aukens. Onucanue HaOII0JaeMbIX SBJICHHH U COCTABICHUE

XUMHYECKUX PEaKIUM.

2. JJabopaTopHasi paboTa « AHATUTHYECKUE PEAKIIMH AaHHOHOBY.

[IpoBeneHME KaYECTBEHHBIX PEaKIUii, HCTIOIb3yeMbIX JJIsi OOHApY)KEHHUsSI aHHOHOB: KapOoHara, ocdara,

cynbdara, cynbduaa, HUTpaTa, XJopuaa u 1p. Onrcanue HadI0JaeMbIX SBICHUN U COCTABJICHUE

XUMUYECKHUX PEAKLIUN.
Tema 7.2. OcHoBHoOE coiepKaHue OK 01
OGHnapyxeHne IpakTHYecKne 3aHATHS 2 OK 02
OpraHM4eCKuX KauecTBeHHBIE XUMUYECKHE PEAKLINH, XapaKTEPHBIE JJIs1 OOHAPYKEHUS OTJCIBHBIX KJIACCOB OPraHUYECKUX
BEIIECTB COeIMHEHUH: (PEHOIIOB, aIbJICTU/IOB, KpaxMasa, YKCyCHOU KUCIOThl, aMUHOKHCIIOT H JIp. 2
OTACIBHBIX Jlenatypanus 6eKOB PH HarpEeBaHHH, I[BETHBIC PEAKIIUU OEIIKOB.
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KJIACCOB C CocraBieHne KaUeCTBEHHBIX PEAKIUi OOHAPYKEHHSI OPTaHNYECKUX COSMHEHUN OTJENBHBIX KJIACCOB.
UCIIONIL30BaHUEM | JlabopaTopHbIe 3aHATHS 2
Ka4CCTBCHHBIX OO6HapyXKeHHe OpraHUYECKUX COCTMHEHUH OT/IEIBHBIX KJIaCCOB.
peaxiuii JlaboparopHas paboTa Ha BbIOOD:

1. JTaboparopHas pabota «KauecTBeHHbIE PEaKIIUK Ha OT/ENIbHbIE KJIACChl OPraHUUYECKUX BEIIECTBY.

[IpoBeeHne KaueCTBEHHBIX PEAKLUi, UCIIOIb3YEMBbIX JJIs1 OOHAPYKEHUS OPTaHUYECKUX BEIECTB PA3IMYHbBIX

KJIaCCOB: (DEHOJIOB, AJIbJIETU/IOB, Kpaxmalla, YKCyCHOM KUCIOThI, aMUHOKHCIIOT, OeNKoB U J1p. Onucanue

HaOJII01aeMBbIX SIBIICHUH U COCTAaBICHHE XUMUYECKUX PEaKIU U/ U CXEM. )

2. JJaboparopHas paboTa «KauecTBeHHBbIH aHAIN3 OPTaHUYECKUX COCTMHEHNUN N0 (PYHKIIMOHAIBHBIM

rpynmnam.

ITpoBeneHne KaueCTBEHHBIX peaKLUil, NCIIOIb3yEMBIX JIUIsl paclO3HABaHMsI OPTAHUYECKUX BEILECTB

OTJEJIbHBIX KJIACCOB IO (DYHKIIMOHAIBHBIM TPYIIIaM: Ha IPUMEPE AMUHOKHUCIIOT U KapOOHOBBIX KUCIIOT,

CIHMPTOB U ()EHOJIOB, AJbAETUI0B U KETOHOB. OncaHue Ha0JIt0JaeMbIX SIBJICHUN M COCTABICHNE XUMUYECKUX

peaKIuii U/UIH CXEM.
IIpodeccnonanbHO-OpHEHTHPOBAHHOE CO/lep:KaHue (Coep:KaHNe NPUKJIATHOTO MOAYJIS) 42
Paznea 8. XumMus B ObITY M IPOM3BOACTBEHHOM JeSITeIbHOCTH YeJI0BeKa 6 OK 01
Tema 8.1. OcHOBHOE coIepKaHue 6 OK 02
Xumus B ObiTy B |[IpaKkTHYECKHE 3aHATHS 6 OK 04
IPOM3BOJICTBEHHOM | Jkostormueckast 6E30MaCHOCTb MOCIIECTBHI OBITOBOMH 1 MIPOU3BOJCTBEHHOM JESITEIIbHOCTU YEJIOBEKA, 4 OK 07
ACATEIBHOCTH CBsI3aHHasl ¢ IepepabOTKOI BEeLIeCTB; MOUCK U aHATH3 XUMUYECKOH HH(POPMALIUY U3 Pa3IHUYHBIX HCTOYHHKOB 11K’ ...
ICJIOBCKA (HayuyHas ¥ yueOHO-Hay4YHas JTUTEPaTypa, CPeICTBA MaccoBO nH(popmarun, cetb IHTepHET u 1pyrue).

Keticel (¢ yuetoM Oyayieit mpodeccuoHanbHOM NesITeIbHOCTH) Ha aHAIN3 HHPOPMAIIUU O

IIPOM3BOJICTBEHHOM JIEATEILHOCTH YEJIOBEKA, CBA3aHHON C 1epepabOTKON U MOJIyYeHHEM BEILECTB, a TAKXKe C

9KOJIOTUYECKOI 0€30MacHOCTBIO.

3amuTa keiica: [IpeacraBieHue pe3yabTaToB PEIICHUS KEHCOB (BBICTYIUICHHE C ITPE3CHTAIINCH ) 2
*Pasnen 9.1. UccienoBanue m XMMHYECKHI aHAJIN3 00beKTOB Omoc(epsl (I YKPYNHEHHBIX TPyNN ClHelHAJbHOCTei/ 36
npogeccuii: 19.00.00, 31.00.00, 32.00.00, 33.00.00, 34.00.00, 35.00.00, 36.00.00, 43.00.00)

OcHoOBHOE coiep:KaHue 8 OK 01

3 Otpaxaetca MK, anemeHT KOTOPOit GopMmupyeTca NpUKAaaHbIM Moayaem (NPpodeccMoHanbHO-0PUEHTUPOBAHHbBIM coaepaHunem) B cootseTctanm ¢ GrOC peannsyemoin

npodeccun/cneumansHoctn CNO
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Tema 9.1.1. JlabopaTopHble 3aHATHS IIK...
OcHoBBI JlaGopaTopHas pabota «OCHOBBI Ja0OPATOPHOU MPAKTHKN.
nabopaTopHoOit JlaGopaTopHas mocyaa u XuMu4ueckue peakTuBbl. OCHOBHBIC JJabopaTopHbIe onepaiuu. JlabopaTopHoe
IIPAKTUKYU B obopynoBanue. TexHnka 6€30MaCHOCTH U MpaBuiia paboTHI (ITOBeIEHH) B 1a00paTopuu.
npo¢eccHOHANBHDI |[[pakTHUeCKHE 3AHATHSI
X 1a00PaTOPUAX  |BpiroHEHHE THIIOBBIX pacyeToB 10 TeMaTHKE 3KCIIEPUMEHTa (BBIXO/ MPOIYKTa PEaKlMy, Macca HaBEeCKH,

00BEM paCTBOPUTES).

O06paboTka JaHHBIX, aHAJTH3 U OLIEHKA UX JOCTOBEPHOCTHU (BBIYMCICHUE CPEAHETO 3HAUCHUS

9KCIIEPUMEHTANIBHBIX JAHHBIX, TOTPEIIHOCTH).

[IpencraBienne pe3yabTaToB AKCIIEPUMEHTA B pa3InuHoi ¢popme (Tadbimia, rpaduk, OT4eT, JOKIaI,

MIPE3CHTAIINS ).
Tema 9.1.2. OcHoBHOe coepkaHue OK 01
XUMHUYECKHI Teopernueckoe odyueHue OK 02
aHanms npood BOJIbI Knaccudukanms mpo6 BobI MO BUAY M HA3HAYEHUIO, UCXOMS U3 €€ XMMHUYECKOTO COCTaBa. OK 07

IIK...

OpraHnosenTiuyeckre CBOICTBA (3amax, MPO3pavHOCTh, IBETHOCTh, MyTHOCTH) BOJbI. KncioTHoCTh 1
IIEIOYHOCTH BOJBL. pH cpenpl  MeTo bl ee ornpeseneHns. JKecTKOCTh BOJBI U METO/IBI €€ OIPECICHNUS.
CymHocTh METOAA TUTPOBAHUS.

Bunsl s)xkecTkoCTH BOJIBI (BpeMEHHAS U MOCTOsIHHAS ). JKECTKOCTh BOJIBI KaK MPUYMHA BIMAICHHUS OCaIKOB HITH
00pa30BaHUs COJICOTIONKEHUN, IMEIOLINX MECTO B OBITY U Ha IPOM3BOJICTBE.

CocraB coJeii, BBI3BIBAIOIINX KECTKOCTh BOJbI. XUMUYECKHE MPOIIECCHI, YCTPAHSIOUINE KECTKOCTh BOJIBI.
VYpaBHEHUS! XUMUYECKUX PEAKIHH, HIUTIOCTPUPYIOIIUX MTPOIECCHI, TPOUCXOAAIINE IPH YCTPAaHEHUH
KECTKOCTH. Y CTpaHEHNE BPEMEHHO KEeCTKOCTH OBITOBBIMU M XUMHUYECKHMH crioco0amu. CriocoOs!
YCTpaHEHUS TIOCTOSTHHON JKECTKOCTH.

IIpakTH4eckne 3aHATHA

Crioco0ObI BeIpaXKeHHST KOHIIEHTPAIIMK PACTBOPOB: MacCOBas JI0JIsl pACTBOPEHHOTO BEIIECTBA, MOJIIPHAS U
MOJIsUITbHAsI KOHIeHTpaluu. Tutp pactBopa. Penienue npakTHKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHuM
Ha pacueT KOHLIEHTPALUN 3arps3HIOMIMX BEUIECTB U UX CPABHEHHE C MPEJAEIbHO TONYCTUMBIMU
koHuentpauusamu (I11K).

JlaGopaTopHble 3aHATHSA

HccnenoBanne XMMHUYECKOTO COCTaBa Mpoo BOJIBI.
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JlaGopatopHasi paboTa Ha BEIOOD:

1. JTaboparopHas pabota «O4rCTKa BOJABI OT 3arps3HEHUI.

Hcnonp3oBanue MeTOI0B (PUIBTPOBAHUS U aJICOPOLIUU JUTSI OTIIEJICHUS 3arpsiI3HEHUI B UCCIIEIyeMOit mpobe
BOJIbl. BBIOOp MeTO/1a OYMCTKH B 3aBUCUMOCTH OT BUJa 3arpsi3sHeHus. CpaBHeHuE 3()(HEeKTUBHOCTH
Pa3TUYHBIX METOJIOB OYUCTKH BOJBI B PAa3HBIX YCIOBUAX (B 1a00paToOpui, B JOMAIIHUX U MOJEBBIX
YCJIOBHSIX).

2. JJabopartophnas pabota «Onpenenenre pH BOJbI U €€ KHCIOTHOCTH.

Omnpenenenne pH cpenpl ¢ MOMOIIBI0 YHUBEPCAIbHOTO HHAUKATOpa. Vcrnonb3oBaHue TUTPOBAHUS JUIS
omnpezeneHus: KucaotHoctu. Onpenenenne o01eil KUCIOTHOCTH BOJIbI, pacueT CBOOOIHOM KHUCIOTHOCTH.
Omnpenenenue obmmeit 1 cBOOOAHOM mienoyHocTH. CocTaBIeHUE YPaBHEHUHN peakiuii, MPOTEKAIOIUX MPH
OTIpeIeIeHUH KUCIOTHOCTH/ IEIOYHOCTH P00 BOBI. Y CTAHOBJICHHE CIIOCOOOB UCIIOIB30BAHUS
UCCIICIOBAaHHBIX MIPOO BOJIBI B XKU3HEIEATEILHOCTH YEJIOBEKa, HA OCHOBE MOJIYYCHHBIX JIaHHBIX O COCTaBE.
3. JTabopatopHas pabora «OmnpeneneHue 5KkeCTKOCTH BOJIbI U CIIOCOOBI €€ YCTPAHCHUSD».

CrniocoObl ycTpaHeHHS BCEX BHJIOB )KECTKOCTH B 3aBUCUMOCTHU OT COCTaBa COJIeH KecTKocTu. Pemienue
AKCIEPUMEHTAIBLHOM 3a/1a4M Ha BBISIBIICHUE BPEMEHHOMN M MTOCTOSTHHOM K€CTKOCTH BOJbI. OIleHKa
BEPOATHOCTH YCTPAHEHUS BCEX BUJIOB JKECTKOCTH B IOMAILIHUX YCIOBUSX.

Tema 9.1.3.
XuMHUeCcKui
KOHTPOJIb KaueCcTBa
MPOAYKTOB
MMUTaHNS

OcHoBHOe coepkaHue

Teopernyeckoe o0yueHue

KadecTBeHHBIN XUMUUYECKHI COCTaB MPOAYKTOB MUTaHMs. BemecTsa, danscudunupyronme mpoIyKThl
MUTaHMS, U BEIECTBA, 3arpsI3HAIONINE NPOAYKThI MuTaHus. Onpenenenne 3arpa3HaonX XUMHUECKUX
BEIIECTB B MPOJIYKTaX MUTAHUs, ONpe/IeJICHHE BEIIECTB, HE 3asBIEHHBIX B COCTaBE MPOAYKTOB MUTAHUSI.

IIpakTnyeckue 3aHATHS

OpranuuecKkie ¥ HeOPraHMYECKUE BEIECTBA, BXOASAIINE B COCTAB MPOAYKTOB nuTanus. OnpeaeicHue
cocTaBa OJIIO] Ha CO/Iep)KaHUE MaKpO M MUKPO3JIEMEHTOB. M3ydeHne Mpe/yIoyKeHHBIX MPenojaBaTesieM O
Ha PeAMET XMMUYECKOTO COCTaBa, ONPEISIICHHE I0JICH OT CYTOYHOW HOPMBI MaKpO M MUKPOAJIEMEHTOB B
yKa3zaHHOM OJroie.

Penienye mpakTUKO-OpUEHTHPOBAHHBIX 3aJ1a4 110 KyJIWHAPHOH TEMAaTUKE PAa3JIMYHBIX THIIOB.

JlabopaTopHble 3aHATHS

HccnenoBanre XMMUYECKOTO COCTaBa MPOAYKTOB IMUTAHHUSL.
JlaGopaTopHas paboTa Ha BBEIOOD:

OK 01
OK 02
OK 07
IIK...
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1. JTaboparopHas pabora «O0Hapy>Ke€HHE HUTPATOB B MPOIYKTAaX MUTAHUS.

HccnenoBanue MaTepralioB MOIYKOIMUYECTBEHHBIM METOIOM OIPEICIIEHUS] HUTPATOB C UCTIOIb30BAHUEM
TudeHnIaMuta (KOPHETUIOAbI OBOIIEH, JTMCThS M KOUEPBIKKA KaITyCThI, IOl PYKTOB). AHAINU3 YPOBHS
3arps3HEHUs] HUTPaTaMy 110 MHTEHCUBHOCTU OKPAIIMBAHUS MPOITYKTOB PEaKIUH.

2. JJaboparopHas pabota «/ccnenoBanue NpoIyKTOB MUTAHUS Ha HAJTMYKE YTTIEBOJIOBY.

HccnenoBanue MOJIOYHBIX IPOIYKTOB Ha HAIMYKE Kpaxmaina. VceaenqoBanue NpoIyKTOB Ha HATNYHE
TIIIOKO3BI.

Tema 9.1.4.
XuMH4uecKui
aHaym3 mpood
IIOYBEI

OcHoBHOe coepkaHue

Teopernyeckoe o0yueHue

Knaccudukanus nous 1o BUy U Ha3HAYEHUIO, UCXOsI U3 XUMUYECKOT0 cocTaBa. aentuduxaius npoobl
IIOYBBI 10 €€ XUMUYECKOMY COCTaBY, OIMCAHUE BO3MOXKHOCTEN €€ TPUMEHEHUS.

TpebGoBaHus K Ka4eCTBY OUYBBI pa3TMYHOI0 Ha3HaueHUs. OnucaHue 0coOeHHOCTEN NCIOb30BaHNUs MTOYB B
3aBUCHUMOCTH OT THIIOB, CIOCOOBI YIyUYIICHHs KA4eCTBA TIOYB B 3aBUCHMOCTH OT HA3HAYCHHUS.

OO6acTi UCTOIK30BAHUS OPTAaHUYECKUX YIOOpEHUH B 3aBUCUMOCTH OT Ka4eCTBEHHOTO cocTaBa. Omucanue
OpPTaHWYECKUX YIOOPEHUI U UX MPUMEHEHHUE B 3aBUCHMOCTH OT COCTaBa MOYBKI U €€ Pa3HOBUTHOCTH.

IpakTnyeckue 3aHATHS

O6HaCTI/I Ha3HaA4YCHU A (HpI/IMeHGHI/IH) IIOYBBI, UCXOJA U3 KAYECTBCHHOI'O U KOJIMYCCTBCHHOI'O COCTaBa.
AHanu3 HOpPMATUBHOW TOKYMEHTAIWH.

Posib HeopraHnueckux BEIIECTB B KaUECTBE MUHEPAIbHBIX YAOOPEHUH, YITyUIIUTEIeH TOYBbI.

CocTaB MUHEpalIbHBIX YA0OPEHUN U UX TPUMEHEHHE B 3aBUCUMOCTH OT COCTaBa MOYBBI U €€ Pa3HOBUIHOCTH.
B3anMocBs3b cocTaBa y1oOpEeHH 1 X BIWSHUS Ha BET€TaTHBHBIC CBOMCTBA U IIOJIOHOIICHUE PACTCHUM.

JlabopaTopHble 3aHATHS

HccnenoBanne XUMHYECKOTO COCTaBa Mpo0 IOYBHL.
JlaGopatopHasi paboTa Ha BEIOOD:

. JlaGoparopHas pabota «OOHapy>KeHHEe HEOPTaHUYECKUX MPUMECcEi B podax».

HpI/II‘OTOB.HGHI/Ie HpOGBI IIOYBBI OJIsI UCCIICAOBAHU A KI/IC.HOTHOCTI/I/H_Ie.HO‘-IHOCTI/I, HCOPTraHNYCCKUX
3arps3HeHnit. OOHapyXeHHe XJIOPHU/I- U CyIb(paT-uoHOB B pode nouBbl. CocTaBieHne ypaBHEHUN peakuit
oOHapyxeHHs. CpaBHEHUE MOTYyYEHHBIX MOKa3aTeNeil ¢ HOpMAaTUBHBIMU (CIIPABOYHBIMU) 3HAYCHUSIMH.

2. JJabopatophas pabota «Omnpenenenre pH BOgHONM BBITSIKKH TIOYBBI, €€ KUCJIOTHOCTH U IICIIOYHOCTH.

OK 01
OK 02
OK 07
IIK...
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HccnenoBanue BOIHBIX BRITSKEK 00pA3IIOB TOTOBBIX MOYBEHHBIX cMeceH (71l pa3HBIX TUIIOB PACTEHUM).
Omnpenenenne pH mouBsl ¢ UCMIONB30BaHUEM UHAUKATOPOB. OlleHKa TUIIOB MOYB B MIPEICTABICHHBIX
oOpa3iax (CHIbHOKHCTAs, KUCIIast, CIIa0OKUCIIas, HeUTpanbHasl, MeI0YHAs).

Tema 9.1.5. OcHoOBHOe coep:kaHue 10 OK 01
HccnenoBanue Teopernueckoe o0yuenune 2 OK 02
00BEKTOB Y4eOHO-HcCae10BaTeNbCKHM POEKT B 00J1aCTH Mccae10BaHus 00beKTOB buocdepsl. O030p TeM yueOHO- OK 04
brocdepst UCCIIEIOBATEIbCKUX MIPOCKTOB. AJITOPUTM BBIIOTHEHUS IIpoekTa. OnpeaeneHue npodaeMbl HCCIIEJOBAHUS. 2 OK 07

Mertoap! MoucKa, aHajin3a 1 00paboTKH HH(OPMAIMH O MTPOEKTE B Pa3IMYHBIX HCTOYHHUKAX. IIK...

IIpakTnyeckue 3aHATHS 4

O06ocHOBaHWE aKTyaJIbHOCTH BBIOpAHHOW TeMbl. BhisiBiIeHUE mTpoOaeMbl uccienoBanus. Beibop 0o0BEeKTOB 1 2

MeTo10B uccienoBanus. [locranoBka 1eneil u 3aaa4 uccienoBanusd. OnpeneneHue NpoayKTa UCCIEA0BaHMS.

OmnpezneneHue 3TaroB U COCTaBIICHHUE IIJIaHA UCCIIEI0BaHMU.

3ammra npoekra: IlpeacraBieHue pe3yabTaTOB BBINOJHEHUS Y4EOHO-MCCIEIOBATENBCKUX IPOEKTOB 2

(BBICTYIIJICHUE C MTPE3EHTAIIHEH ).

JlaGopaTopHble 3aHATHSA 4

HccnenoBanue npeagokeHHOT0 00bEKTa Ha KUCIOTHOCTb, HIETOYHOCTh, XUMHUECKUI COCTaB (3arps3HUTEIH,

MaKpo- W MHKpodJeMeHThl). OOpaboTka pe3ynbTaToB HccienoBaHusa. OIeHKa KadecTBa HMCCIETyeMOTro 4

00BEKTa, UCXOJIS U3 PE3yJIbTATOB XUMUYECKOTO aHAIIN3A.
IIpomeskyTOUHAS aTTecTALMS MO TUCHUILIMHE (IK3aMeH)
Bcero 144

*Qo0pa3oBaTe/ibHASI OPraHU3aNus BbIOUPaeT OAUH MOAYJIb U3 NPEAJI0KEHHbIX.
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3. YcaoBus peajuzanuy NporpaMmal 001meo0pa3oBaTebHOH JUCHUINIIMHBI

3.1. TpeGoBaHust K MUHUMAJTbHOMY MAaTEePHATbHO-TEXHHYECKOMY
o0ecre4eHnIo

Jlnst peanuzanuy MpoOTrpaMMbl AUCIUIUIMHBL JOJKHBI OBITh MPETYyCMOTPEHBI
CIeAyIoNIUe CreluaibHble TOMEIICHUS: YIeOHbIM KaOMHET XUMHUH W/ WK y4eOHOU
XUMHUYECKOH JTab0paTopuu.

OOopynoBaHue y4eOHOro KaOWHeTa (HAIJISAJAHbIE TMOCOOMA): HAOOPHI
IAPOCTEPKHEBBIX MOJEJIEH MOJIEKYJ, MOJEIH KPUCTATUIMYECKHX PEIIETOK,
KOJUICKITUU TIPOCTBIX M CJIOXHBIX BEIIECTB W/WIM KOJUICKIIMH TIOJIMMEPOB;
KOJUIEKIUSI TOPHBIX MOPOJI U MUHEPATIOB, Ta0aua Menaeneesa, yueOHble (PUIIbMBI,
udpoBbie 00pa30BATENbHBIE PECYPCHI.

Texnnyeckue cpeacrBa o0O0y4YeHHUSI: KOMIIBIOTEp C  YCTpOWMCTBamMu
BOCIIPOU3BEIEHUS 3BYyKa, IMPUHTEP, MYJIBTUMEAUA-TIPOCKTOP C  DAKPAHOM,
MyJIbTUMEINMHASA JOCKA, YKAa3KA-NPE3ECHTEP sl IPE3CHTALMM.

O6opynoBanue jaGopaTopun U pado4Yux MecT Ja0OpPaTOPHU: MEH3YPKH,
MUIMETKU-KANEIbHULIBI, TEPMOMETPbI, MHUKPOCKOMN, JIyIbl, MPEAMETHbIE U
MIOKPOBHBIE CTEKJIA, TUTAHIIETHI JIJIs1 KaleJIbHBIX peakinil, QuibTpoBasibHast Oymara,
IPOMBIBAJIKH, CTEKJSIHHbIE NPOOMPKH, PE3UHOBBIE MPOOKH, (OHAPHUKH, HAOOP
PEaKTUBOB, CTEKJISTHHBIE MAJOYKH, IITATUBBI JJIsI MPOOUPOK; MEPHBIC LWJIUHJIPHI,
BOPOHKM CTEKJIIHHBIC, BOPOHKHU JenuTelabHble HuiuHapuyeckue (50-100 wmo),
CTYNIKH C TECTUKOM, (hapdopoBbIe YallKku, MUHIIECTHI, (PUIBTPHI OyMa)KHbIE, BaTa,
MapJisi, YaCOBBIE CTEKJIA, DJIEKTPOIUIMTKH, JIa0OpAaTOPHBIC IITATUBBI, CIIUPTOBBIC
TOpEJIKU, CIIUYKU, TPUOOP AJIs MOJyYeHHUs Ta30B (WK MpoOHpKa ¢ ra300TBOAHON
TpyOKoO#), AepkaTenu sl TPOOMPOK, CKISHKUA JJIS XPAHEHUS PEaKTHUBOB,
pazaaTouHble JIOTKH; XuMuueckue ctakansl (50, 100 u 200 mut); mmaTenu; MUHIETHI;
TUTEJIbHbIE IIUIIBL, CEKYHIOMEPHI (TaliMephl), MepHble Tpooupku (Ha 10-20 mn) u
MepHbIe KosObI (25, 50, 100 u 200 mn), BoastHas 6aHs (UM TEPMOCTAT), CTEKJISTHHbIE
Naj04YKH;, KOHMYecKre KoJObl st tutpoBaHus (50 u 100 mur); mHIUKATOpHBIC
NoJIOCKKW Jnst  ompenenenuss pH u  cranpgapTHas UWHAUMKATOpHAs — IIIKaja;
YHUBEpCAIbHBIN MHAMKATOP; nuneTku Ha 1, 10, 50 ma (unm no3aropsi Ha 1, S u 10
MJI), OIOpPeTKH Uil TUTPOBaHWs, MeauUMHCKHe Immpuisl Ha 100—150 wmur,
7a00paTOpHBIE W/WIU aHATUTUYECKUe Bechl, pH-MeTphl, cymmibHbIN mKad, u ap.
JabopatopHOe 000PYI0BAHUE.
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3.2. UndopMmanmoHHoe o0ecrieyeHHe pean3aluy NporpaMmal
OcHOBHBIE EeYaTHbIE U3TaAHUSA
1. Xumus. 10 xmacc : ydel. st obmieoOpa3oBaT. opraHu3ariuii: 0a30BBIN
ypoBeHs / I'. E. Pymsurtuc, @. I'. ®enbaman. [lpocsemenune, 2016 — 2021 rr.;
2. Xumus. 11 wmace : yuel. mnma obmieoOpazoBaT. opraHu3anuii: 0a30BbIiI
ypoBenb / I'. E. Pymzutuc, @. I'. ®enpaman. [Ipocsemienue, 2016 — 2021 rr.
3. [leromuxuna, H. A. O6mas xumus: yueOnuk s CI10 / H. A.
[leromuxuna, JI. B. Munaesckas. — Cankrt-IletepOypr: Jlans, 2021. — 164 c.

I[OHO.]'IHI/ITC.]II)HI)IB HCTOYHHUKHU

l. Xumus. 10 knace. YroyO6n€Husiii ypoBensb : yueOnuk/ B.B. Epemun, H.E.
Kyspmenko, B.W. Tepenun, A.A. JIpo3nos, B.B. Jlynun; nox pen. B.B. Jlynuna. —
M.: IIpocBemienue, 2022. — 446, [2] c.: u.

2. Xumus. 11 knace. YroyO6nénnsiii yposenb : yueOHuk/ B.B. Epemun, H.E.
Ky3spmenko, A.A. [po3nos, B.B. Jlynun; non pen. B.B. Jlynuna. — M.:
[Ipocsemienne, 2022. — 478, [2] c.: un.

3. Xumusi. YrinyOneHHbld ypoBeHb. 10—11 kimaccel: pabodast mporpamma K
muauu Y MK B.B. Jlynuna: yaeOno-metonuueckoe nocobue / B.B. Epemun,

A.A. Ipo3nos, U.B. Epemuna, 2.10. Kepumor. — M.: Ipoda, 2017. — 324, [1] c.
4. Metonnueckoe nmocodue k yueOuuky B. B. Epemuna, H. E. Ky3bpmenxo,
B.U. Tepennna, A. A. [Ipo3nosa u np. «Xumus. YTiryOsieHHbIH ypoBeHbY. 10 Kitacc
/ B. B. Epemun, A.A. [Ipo3nos, .B. Epemuna, B. . MaxonuHa,

0. 1O. Cumonoga, 2.10. Kepumon. — M.: [Ipoda, 2018. — 339 c. : ui.

3. Meroanueckoe mocodue k yueOnuky B. B. Epemuna, H. E. Ky3pmenxko, A.
A. Jlpo3znoBa u ap. «Xumus. YrayoneHHslil ypoBenb». 11 kmacc / B. B. Epemusn,
A.A. lpo3nos, 1.B. Epemuna, H.B. Bonkosa, H.B. ®upcrosa, 2.10. Kepumos. —
M.: lpoda, 2018. — 423 c. : ui.

6. I'ycera, E. B. Xumus g CIIO: yueGHO-meToanueckoe nocooue / E. B.
I'ycea, M. P. 3uranmmuna, /[. . KymukoBa. — Kazans: KHUTY, 2019. — 168 c.
— ISBN 978-5-7882-2792-4. — Tekct: snekTpoHHbINA // JlaHb : 3JIEKTPOHHO-
oubnuoteunass cucrema. — URL: https://e.Janbook.com/book/196096 (mara
obpamenus: 14.10.2022). — Pexxum ocTyma: sl aBTOPU3. MOJIb30BaTENEH.

7. Yepuukona, H. FO. Xumus B 10CTYMHOM HM3J10KEHUU: Y4EOHOE Mocodue s
cno / H. 0. YepHukoBa. — 2-e uzn., crep. — Cankr-IlerepOypr: Jlans, 2022. —
316 c. — ISBN 978-5-8114-9500-9. — TekcT: 351eKTpoHHBII // JIaHb: 31€KTPOHHO-
oubnmuoreunass cucrema. — URL: https://e.lanbook.com/book/195532 (mara
obpamienus: 14.10.2022). — Pexxum ocTyma: sl aBTOPU3. MOJIb30BaTENEH.
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8. eBuunpina, JI. B. Xumus: yue6Hoe nocobue / JI. B. IlleBuunpina, A. U.
AmnapueB. — HoBocubupck: HI'TY, 2017. — 92 c. — ISBN 978-5-7782-3345-4. —
Texct: snexTpoHHblit // JlaHb: aneKTpoHHO-OMONMMOTEUYHass cuctema. — URL:
https://e.lanbook.com/book/118505 (mara oOpamenus: 14.10.2022). — Pexum
JOCTYyTIA: JJIsl aBTOPU3. MOJIb30BaTENEH.

0. bnunos, JI. H. Xumus: yueonuk ans CI1O / JI. H. biunos, W. JI. [Tepduiora,
T. B. CokonoBa. — 2-¢ u3zf., crep. — Cankrt-IletepOypr: Jlans, 2021. — 260 c. —
ISBN 978-5-8114-7904-7. — Tekct: »nekTpoHHbIH // JlaHb: 3JIEKTPOHHO-
oubnuoteunass cucrema. — URL: https://e.Janbook.com/book/167183 (mara
oOpatenusi: 14.10.2022). — Pexxum gocTymna: i1 aBTOpHU3. MOJIb30BATENCH.

10. Tabpuensn, O. C., JIsicoBa, I'. I'. Xumusi: kaura 1j1s mpemnojaBarens: yueo.-
MeToJ1. mocobue. — M. Axkanemus, 2012. - 332 c.

11. UYepuukoBa H. 1O., MemepsikoBa E. B. Pemaem 3agaun 1no xumuu
camocTosTenbHo: yueoHoe nocobue / H. FO. Uepnukona, E. B. Memepsikopa —
Canxkr-IletepOypr: Jlans, 2022. — 328 c.

12.  PesnukoB B. A. COOpHHK ympakHEHHI M 3a/lay 10 OPraHUYECKON XHUMUU:
yaeOHoe nocooue / B.A. Pe3ankoB — Cankr-Iletepoypr: Jlans, 2021. — 226 c.
13. Kamyctuna A. A., Xampuenko W. T, Jlubamor B. B. OOmas u
Heopranuyeckas xumus. [Ipaktukym / A. A. Kanycruna, U. I'. Xansuenxo, B.B.
JIn6anoB — Cankr-IletepOypr: Jlans, 2020. — 152 c.

14. Ta6puensu O.C. Xumus: yueb. mis cryd. npod. yue6. 3aBeaenuit / O.C.
["abpuensn, N.I'. Octpoymos. — M., 2016.- 256 c.

15. Ta6puensa O.C. Xumus it mpodeccuil v CrenuarbHOCTEN TEXHUYECKOTO
npoduiis: yueOHUK ISl CTyH. Y4pexaeHud cpen. npod. odbpazosanus / O.C.
l'a6puensa, N.I'. OctpoymoB. — 4-¢ m3a., ctep. — M. : M3narenbckuii LEHTP
«Axagemus», 2017. — 272 c.

HNuTepHer-pecypcesl
1. hvsh.ru — Xypnan «Xumus B mkosem.
2. https://postnauka.ru/themes/chemistry — JHeKuuu 0O XUMHUA Ha CalTe
[ToctHayka. http://gotourl.ru/4780 (http://elementy.ru/)

Hay4no-mmonynspHbiii MPOEKT «IIEMEHTHl OOJNbINOoN Haykm» (Ppu3nuka, XUMUM,
MaTeMaTuKa, aCTPOHOMHS, HAyKH O >KM3HU, Hayku o 3emiie). HoBoctu Haykw,
KHUTH, HAYYHO-TIONYJISIPHBIE CTAThH, JICKIIUH, SHIIUKIIOTEINH.

3. http://gotourl.ru/4783 (http://potential.org.ru/)

Caiit HayyHO-TIonyJsipHOrO XypHana «llorenunan». XKypuan uzgaércs ¢ 2005 r., ¢
2011 r. — pazgen «Xumus».

4. http://gotourl.ru/4785 (http://www.hij.ru/)

CaiiT Hay4YHO-NOMYJISIPHOTO >KypHana «XuMHUs M KU3Hb». JKypHanm wuznaércs
c 1965 r.
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http://gotourl.ru/4783
http://gotourl.ru/4785

5. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)
OTKpbITast 3JEKTPOHHAs OMOIMOTeKa XuMudeckoro noptana «Chemnety», conepxxur

yueOHble ¥ MHGOPMAIMOHHBIE MaTEpHUalbl AJsl IIKOJIBHUKOB U yuuTeseil. B Hei
MOKHO HaWTH Y4eOHHUKH MO OOIIed M HEOPraHMYeCKOH XHUMHUHU, OpraHU4YecKou
XUMHUH, MyJbTUMEAMAMATEPUAIIbI, A TAKXKE 3aJa4yd XUMUYECKHUX OJIMMIIMAL C
PELICHUAMH, 3a]Ja4l BCTYIIUTEIbHBIX 3K3aMEHOB /1151 a0UTYypUEHTOB.

6. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)

Nudopmanmonnsie Marepuanbl 00 onmmMmmnuagax: MOCKOBCKOW TOPOICKOM,
Bceepoccuiickoit, Menneneesckor, Mexaynaponnou. IlpuBenensl 3amaum
TEOPETUUYECKUX U SKCIEPUMEHTAIBHBIX TYPOB, MOAPOOHBIC PELICHUS, COUCKU U
dboTorpaduu nodeauTene.

7. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)

Cucrema IUCTAaHIIMOHHOTO OOYYEHHWsI, HamlpaBlieHHas B IEPBYK OdYepeab Ha

MOJITOTOBKY K OJIMMITHAZaM BCEX YPOBHEH — OT IIKOJIBHBIX 10 MeXTyHapOIHOM.
CaliT conep>KUT OrPOMHOE KOJUYECTBO 3aj]ad, CTPYNMITMPOBAHHBIX KaK IO TEMaM,
Tak U To oymmnuagaMm. [lo BceM OCHOBHBIM pazjieliaM XUMHH TPUBEIEH
TEOPETUUYECKHI MaTepral U pa3o0paHbl PEIICHUS THIIOBBIX 3a71a4.

8. http://gotourl.ru/4789 (http://www.nanometer.ru/)

[Topranm mo HaHoTexHONOrusM. OCHOBHas IIEb — pa3BUTHE OOpa30BaHUS B

o0JacTM  HAHOTEXHOJOTMH W  TMOATOTOBKA K  HMHTEPHET-OIMMIIMAJE  TI0
HAHOTEXHOJIOTHUSIM.

0. http://gotourl.ru/4790 (http://webelements.com/)

Hanéxnas cipaBounast mH(GOpMaIHs 0 XUMHUYECKUX AIeMEHTaX U UX CBOWCTBaxX (Ha

AQHTJIUHACKOM SI3BIKE).

10.  http://gotourl.ru/4792 (http://periodictable.ru/)

PyCCKOS3BIYHBIN CAalT O CBOWCTBAX XUMUYECKHUX JJIEMEHTOB.

11.  http://gotourl.ru/7180 (https://www.lektorium.tv)

HexomMmepueckuii caliT oHaiiH-0O0pa30BaHUs, COJACPKUT MHOI'O HHTEPECHBIX

00pa30BaTENbHBIX KYpCOB M BHUJACOJIEKUMH JUIS IIKOJBHUKOB, CTYJICHTOB W
yauTenen. ECTh HECKOJIBKO KypCOB IO XHUMMH.

12.  http://gotourl.ru/4800 (https://www.cas.org/)

Caiit Chemical Abstract Service — caMmblii aBTOPUTETHBIH B MHUpPE XUMHUU

UH(GOPMAIIMOHHBIN HHTEPHET-PECYPC (CaNT IIIATHBIN).
13.  http://www.organic-chemistry.org/

[Toptan o opraHM4eCcKOr XUMHU HA AHTJIMUCKOM SI3bIKE.
14.  http://www.xumuk.ru

CaliT 0 XUMHUHU: KJIACCUYECKUE yUYEOHHKH, CHPABOYHHUKH, IHIMKIONEANH, MMOUCK
OPraHMYECKUX U HEOPTaHUYECKUX PEAKIIUM, COCTABICHUE YPABHEHUMN PEAKLIUM.

15.  http://orgchemlab.com/
CaiiT, NOCBAIIEHHBIA TPAKTHUECKON paboTe B 1aboparopuu
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4.KOHTpPOJIb 1 OLIEHKA Pe3yJIbTATOB OCBOCHUS 00111e00pa30BaTeIbHOM
AUCUMILTHHBI

KoHTpoJib 1 OlieHKa pe3yJIbTaTOB 00yUeHUs OCYIIECTBIISIETCS MTPENo/laBaTesieM
B MpolEcce MPOBEACHUS MPAKTUYECKUX 3aHATUA U J1abOpaToOpHBIX padoT,
TECTUPOBAHUS, a TAKKE BBHIMOIHEHUSI 00Y4YaIOIUMUC WHIUBUTYAJIbHBIX 3a1aHUM,
IIPOEKTOB, UCCIeIOBaHUN. Pe3ybTaThl 00yUeHus: ONpeaeaioT, 4YTo 00yJaromuecs
JOJDKHBL 3HATh, IMOHUMaTh W JEMOHCTPUPOBATH MO 3aBEPLICHUH HN3YYEHUS
JTUCHUTINHBI.

Jlnst hopmupoBaHMsi, KOHTPOJS U OLEHKH PE3yJIbTaTOB OCBOCHUS Y4eOHOM
JUCHUTUIMHBI UCTIOIB3YETCSl CUCTEMA OIIEHOYHBIX MEPONPUSITHM, MPEACTaBIAIOIIAs
co0Ol KOMILJIEKC YYEOHBIX MEpPOIPUSATUNA, COTJIACOBAHHBIX C pe3yibTaTaMu
oOyuenus u copmynupoBanHbix ¢ yauetom GI'OC COO (nmpeameTHbIe pe3yIbTaThl
no auciuiuae) u GI'oC CIIO.

Ne Monyas / Pasnen Pe3yabTar 00yyeHus OueHo4YHbIe MEePONIPUSTHS OK
/ Tema
I |OcHoBHOII MOTYJIB
1 |Pa3zpen 1. DopmyanpoBaTh Ha30BbIe
OcHoBBI NMOHATHS U 3AKOHbI XUMUH
CTPOEHUs
BellecTBa

1.1 |Ctpoenue atomoB |CoCTaBIATh XUMUYECKHE 1. Tect «CtpoeHue aToMOB OK 01
XUMUYECKHUX bopMyITbI COETMHEHUN B XUMHUYECKUX AJIEMEHTOB U
3JIEMEHTOB U COOTBETCTBHUU CO CTENECHBIO [PHUPOAA XUMUUECKOU CBSIA3M».
npupoaa OKHCIIEHUS XUMUYECKHAX 2. 3agauM Ha COCTaBIICHUE
XUMHYECKON 3JIEMEHTOB, UCXOMS U3 XUMHUYECKHUX HOopMYIT
CBA3U BAJICHTHOCTHU U JBYXaTOMHBIX COE€UHEHUN

AIIEKTPOOTPHUIIATETILHOCTH  |(OKCHIOB, CYTb(PUIOB,
TUAPUJIOB U T.I1.).

1.2 (Ilepmonnueckuii | XapakTepu3oBaTh IIpakTuko-opuentupoBanusle |OK 01
3aKOH U TAOJIHIA |XUMHYECKUE DIIEMEHTEL B TEOPETUUYECKHUE 3aJaHus Ha OK 02
.. MenneneeBa |COOTBETCTBUU C UX XapaKTEePU3aLUI0 XUMHUECKUX

MOJIOKEHUEM B AJIEMEHTOB: «MeTalmnaecKue /
MEPUOIUYECKON CUCTEME  |HEMETAJNINYECKHE CBOMCTBA,
XUMHYECKHX JIEMEHTOB AIEKTPOOTPULATENBHOCTD U
.. Menneneena CPOJICTBO K 3JIEKTPOHY
XUMHUYECKHX HJIEMEHTOB B
COOTBETCTBHE C UX
3JIEKTPOHHBIM CTPOCHUEM U
MOJIOKEHUEM B IEPUOAUYECKOU
CUCTEME XUMHUYECKUX
anemenToB J[.M. Menaeneepay.
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Monyas / Pazgen

Ne Pe3yabraTt 00yyeHus OueHo4YHbIe MEePONIPUATHS OK
/ Tema

2 |Pa3geax 2. CocraBiaats ypaBHeHusi u |KoHTposabHasi padora
XuMHYecKue cXeMbl XUMHYECKUX «CTpoeHue BelecTBa H
peakuuu peaxkuui XHMHYeCcKHe PeaKkium

2.1 |Tunesl CocTaBisiTh peakuu 1. 3amauu Ha cocTaBiIcHUE OK 01
XUMHYECKHUX COEIMHEHUS, PAa3NIOKEHUS, |ypaBHEHUN peaKiiuii:
peakuuit oOMeHa, 3aMelIeHuUs, — COEMHEHMS], 3aMEeILECHUS,

OKHCITUTEIHHO-
BOCCTaHOBUTEIIbHBIC
PeaKIfy U peaKiuu
KOMILIEKCO0Opa3oBaHus (Ha
npumepe
THPOKCOKOMILIEKCOB
QTIOMUHHUS M IIMHKA) C
y4JacTHEeM HeOpraHUIeCKUX
BEIIIECTB

pasnokeHusi, OOMeHa U peaKIuit
C y4acTHEM KOMILIEKCHBIX
COeIMHEHN (Ha IpUMepe
T'HJIPOKCOKOMITJIEKCOB
QTIOMUHUS U [IUHKA);

— OKHCIIUTENBHO-
BOCCTAaHOBUTEIBHBIX pPEAKLIUN C
HCIIOJIb30BAaHUEM METO/1a
ANEKTPOHHOTO OallaHca;

— C y4acTHEM KOMIUIEKCHBIX
COeMHEHM (Ha IpUMepe
T'HJIPOKCOKOMIIIEKCOB IIMHKA U
AITIOMUHUS).

2. 3aauu Ha pacuer
KOJMYECTBEHHBIX
XapaKTepUCTHK MPOAYKTa
peaKuu COeJMHEHHsI; MaCCOBOM
WM 00BEMHOMH JT0JIM BBIXO/A
MPOJYKTA PEAKIIUU COCTUHEHHS
OT TEOPETUYECKH BO3MOXHOTO0;
00BEMHBIX OTHOIIIEHUH Tra30B;
KOJMYECTBEHHBIX
XapaKTePUCTUK UCXOJAHBIX
BEULIECTB U MPOYKTOB PEAKIIUU;
Macchl (00BeM, KOJTMIECTBO
BEIIIECTBA) MPOAYKTA pEaKkiuH,
€CJIM OJTHO U3 BEIIECTB JJaHO B
BHJIE PACTBOPA C OIIPENEICHHON
MacCOBOH J0JIEH PACTBOPEHHOIO
BElIEeCTBA.
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Monyas / Pazgen
/ Tema

Pe3yabraTt 00yyeHus

OueHoYHBIe MepONIPUATHS

OK

2.2

DIIEKTPOIUTHYECK
ast AMCCOIaIus u
WOHHBIN 0OMEH

CocTaBisiTb ypaBHEHUS
XUMHYECKHX PEaKINU
HOHHOTO OOMEHaA ¢
y4acTHUEM HEOPraHUYeCKUX
BEILIECTB

1. 3amaHus Ha coCcTaBJIcHUE
MOJIEKYJIIPHBIX U MOHHBIX
peaKkuuii C y4acTUEM OKCHJIOB,
KHCJIOT, OCHOBAHHH U COJICH,
MOHHBIX PEaKLMi THapOoIn3a
COJIEH, YCTAaHOBJIEHUE
WU3MEHEHUS KUCIOTHOCTH CPE/IbI.
2. JTaboparopHas paboTa
«Peakuuu rugponunsay.

OK 01

Pa3nen 3.
CtpoeHnue u
CBOMCTBa
HEOPraHUYecKuX
BelleCTB

HccaenoBarb cTpoeHue U
cBOlicTBa
HEOPraHMYeCKUX BellecTB

KonTtpoabsHnas padora
«CBoiicTBa HEOPraHMYeCKHUX
BellecTB)

3.1

Knaccudukanms,
HOMEHKJIATypa U
CTpOCHHE
HEOPTaHUYECKUX
BEILIECTB

KnaccudumupoBarts
HEOpraHMYECKUE BEIIECTBA
B COOTBETCTBHU C UX
CTPOCHUEM

1. Tect «Homenkiarypa u
Ha3BaHWE HEOPraHUYECKHUX
BEILIECTB UCXOJS U3 UX
XUMHYECKON (GOPMYITBI UITH
COCTABJICHHE XUMUYECKOMN
(hOpMyIIBI HCXOIS U3 HA3BAHUS
BEIIIECTBA MO0 MEKTYHAPOTHOM
WJIA TPUBUATBHON
HOMEHKJIATYPEM.

2. 3aauu Ha pacyeT MacCOBOM
105 (Macchl) XUMHYECKOTO
JJIeMeHTa (COSAMHEHHUS) B
MOJIEKYJe (CMECH).

3. [IpakTrueckue 3aganus 1Mo
KJ1accu(UKaluu, HOMEHKIIaType
U XUMHYECKUM (hopMysiam
HEOPraHWYECKHUX BEILECTB
Pa3INYHBIX KJIACCOB.

4. ITpakTryeckue 3a1aHus Ha
ONPEACIICHUE XUMUYECKON
AKTUBHOCTH BEIIECTB B
3aBUCUMOCTH BUJIa XUMUYECKOI
CBSA3U U TUIIA KPUCTAJUINYECKOU
pELIETKN.

OK 01

3.2

dusnko-
XHUMHYCSCKHE
CBOMCTBaA
HEOPraHUYECKUX

YcraHnaBauBaTh
3aBUCUMOCTH (hU3HUKO-
XUMHYSCKHX CBOMCTB
HEOPTaHWYECKUX BEIECTB

1. Tect «OcobeHnocTH
XHMHYECKUX CBOMCTB OKCHJIOB,
KHCJIOT, OCHOBAHHIA,
aM(pOTEPHBIX THIPOKCHJIOB H

OK 01
OK 02
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Monyas / Pazgen

Ne Pe3yabraTt 00yyeHus OueHo4YHbIe MEePONIPUATHS OK
/ Tema
BEIIECTB OT CTPOEHUSI aTOMOB U comei».

MOJIEKYJI, @ TaK)Ke TUIIA 2. 3agaHus Ha COCTaBJICHUE

KPUCTAJUIMYECKON PEIIETKH |ypaBHEHUN XUMHYECKUX
peaxkuuii ¢ yyacTueM IpOCThIX U
CJIOKHBIX HEOPTaHUYECKHUX
BEILIECTB: OKCHJ/IOB METAJIJIOB,
HEMETAJJIOB U aM(OTEPHBIX
3JIEMEHTOB; HEOPTaHUYECKUX
KHCJIOT, OCHOBaHUM U
amM(OTEepHBIX TUIPOKCUIOB,
HEOPraHWYECKUX COJIEH,
XapaKTEPU3YIOIINX UX CBOMCTBA
1 CITOCOOBI TIOJTyYCHHUSI.
3. IIpakTUKO-OpUEHTUPOBAHHBIE
TEOPETHUYECKUE 3aJIaHUsI HA
CBOMCTBA U IIOJIy4YCHUE
HEOPraHUYECKUX BEIIECTB.
4. Jlaboparopnas padoTa
«CBOMCTBAa METAJJIOB U
HEMETAIIJIOBY.

3.3 |IIpownsBoacTBO O6ocHoBbIBaTh 3HaueHUe U |[IpakTuko-opuentupoBanupie |OK 01
HEOPraHWYECKUX |[IPUMEHEHUE 3a7aHus 1O COCTABJICHUIO OK 02
BEIIIECTB. HEOPraHMYECKUX BEIIECTB B |[XUMUYECKHUX PEaKIHil ¢
3HaueHue u OBITOBOI U y4acTHEM HEOPraHUYECKUX
MpUMEHEHHUE B MPOU3BOCTBEHHOMN BEILIECTB, UCIIOIb3YEMBIX JIJIS UX
OBITY U Ha JESTEIIbHOCTH YeJIOBEKa UX |MIESHTU(DUKALIUN U
MIPOU3BOJICTBE (UBUKO-XMHYECKUMHU MIPOMBIIIIJICHHBIX CIIOCO00B

CBOMCTBaMH MOJTy4YCHHUSI.

4 |Pa3nmen 4. HccaenoBars crpoenue n | KonrposabHasi padora
Ctpoenue u cBoiicTBa oprannvyeckux |«CTpoeHHe M CBOICTBa
cBoiicTBa BellecTB OpPraHn4yecKHX BellecTB)
OpPraHu4ecKux
BellecTB

4.1 |Knaccudukamus, |KmaccudunuponaTh 1. 3aga"us Ha cocTaBJIEHUE OK 01
CTpOEHHE U OpraHMYEecKHe BEIIecTBa B |HAa3BaHUI OpraHU4eCcKuX
HOMEHKJIaTypa COOTBETCTBUU C UX COEIMHEHUH MO TPUBUATIBLHOMN
OpraHUYECKUX CTPOCHHEM WJTU MEXKITYHAPOIHOM
BEIIECTB CUCTEMAaTUYECKOU

HOMEHKJIAType.

2. 3agadusa Ha COCTaBJIEHUE
MTOJTHBIX ¥ COKPAIIEHHBIX

CTPYKTYPHBIX (hopmyi
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Monyas / Pazgen
/ Tema

Pe3yabraTt 00yyeHus

OueHoYHBIe MepONIPUATHS

OK

OpraHUYECKHX BELIECTB
OTZIEJIbHBIX KJIACCOB.

3. 3ajauun Ha ONpeaEeIeHUE
npocreiien GopmyIibl
OpraHU4eCKON MOJIEKYJIbI,
HCXO/ISl U3 DJIIEMEHTHOT'O COCTaBa
(B %).

4.2

CBoiicTBa
OpTraHUYECKUX
COCTMHEHNN

YcraHaBauBaTh
3aBUCUMOCTH (hU3HUKO-
XUMHYSCKHX CBOMCTB
OpPTraHUYECKHUX BEIIECTB OT
CTPOCHHUS MOJICKYJI

1. 3aganus Ha cocTaBIeHUE
YPAaBHEHUN XUMUYECKUX
peaKkuuii ¢ yyacTuem
OpraHUYECKHX BEIECTB Ha
OCHOBAaHMH UX COCTaBa U
CTPOCHHUS.

2. 3agaHusi Ha COCTaBJICHUE
YPaBHEHUN XUMUYECKUX
peakuuil, WITIOCTPUPYIOLIUX
XUMHUYECKHE CBOMCTBA C YUETOM
MEXaHU3MOB MPOTEKAHUS
JAHHBIX PEaKINi U
TEHETUYECKOM CBSA3HU
OpPraHUYECKUX BEIIECTB Pa3HbIX
KJIaCCOB.

3. PacuerHsble 3a1aun mo
YPaBHEHUSAM PEAKLIUM C
Y4aCTHEM OPraHUYECKUX
BEILIECTB.

4. Jlaboparopnas paboTa
«Tonyuenue >TrIEHA U
W3YYEHHUE E€r0 CBOMCTBY.

OK 01
OK 02

4.3

Opranuueckue
BEILIECTBA B
KUZHEACITENBHOC
TH YEJIOBEKa.
IIpownsBoacTBo U
MIPUMEHEHUE
OpraHUYECKUX
BEILIECTB B
MPOMBIIUIEHHOCTH

OO00CHOBBIBATh 3HAYEHUE U
MPUMEHEHNUE OPTaHUYECKUX
BEIIECTB B OBITOBOI U
MPOU3BOACTBEHHOMN
JIEATEIIbHOCTHU YEJIOBEKA MX
(UBUKO-XMHUYECKUMHU
CBOMCTBaMH

[TpakTHKO-OPHEHTUPOBAHHBIC
3a7aHus 110 COCTABJIEHUIO
XUMUYECKUX PEAKLUN C
y4acTHEM OPTaHUYECKUX
BEIIECTB, UCIOJIb3YEeMBbIX ISl UX
UICHTH(PUKAIUHN B OBITY U
MTPOMBIIIIJICHHOCTH.

OK 01
OK 02
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Monyas / Pazaen

Ne Pe3yabraTt 00yyeHus OueHo4YHbIe MEePONIPUATHS OK
/ Tema
5 |Pa3gea S. HUccaenoBars paBHoBecue [KonrpoJsabHasi padora
KuHeTrnueckue u |H CKOpOCTh XuMHYecKHX |«CKOpPOCTH XUMHYeECKOi
TepMOAMHAMM Y EC |peaKI Ui peaknuu U XUMHUYecKoe
KHe paBHOBecHe»
3aKOHOMEPHOCTH
NMPOTEeKAHUA
XHMHUYECKHX
peakuui

5.1 |Kuneruueckue Wccnenosath BIusiHNUE 1. JTaboparopHas paboTa Ha OK 01
3aKOHOMEPHOCTH |KOHLICHTPALlUH BBIOOD: OK 02
MPOTEKAHUS pearupymomux BemectB U |— «OnpeaeneHue 3aBUCUMOCTH
XUMHUYECKHUX TEMIEPaTyphbl HA CKOPOCTh |CKOPOCTU PEAKIUU OT
peakuuit XUMHUYECKHUX PEaKIHii KOHIEHTPALUU pearupyronx

BELIECTBY;

— «OnpeneneHne 3aBUCUMOCTU
CKOPOCTH PEAKIMU OT
TEMIIEPATYPbI».

2. IIpakTUKO-OpUEHTUPOBAHHbIE
TEOPETHUYECKUE 3a/IaHUsI HA
aHanu3 (HaKTOPOB, BIUSIOMINX
Ha U3MEHEHUE CKOPOCTH
XUMHYECKON PEaKIuu.

5.2 |Tepmoaunamuuec |HMccnenoBars BIUSHUE 1. 3amaun Ha pacuetsl TemioBbIX (OK 01
KHue W3MEHEHUS KOHIIEHTpauu [3¢dexToB xumuaeckux peakmuii [OK 02
3aKOHOMEPHOCTH |BEILIECTB, PEaKLUU CPEIbl U |1 OMpeIesIeHNe TUIIa PEaKuu
MPOTEKAHUS TEMIEpaTyphl Ha CMenIeHue |(10 TerIoBoMy 3 (dEKTy: IK30-
XUMUYECKHUX XUMUYECKOT'O PAaBHOBECUS  |U DHAOTEPMHUUYECKHUE).
peakuui. 2. IIpakTUKO-OpUEHTUPOBAHHbIE
PaBHoBecue 3a/1aHKs HAa TPUMEHEHUE
XUMHUYECKUX npuniuna Jle [larense ps
peakuuit HaXO0XJCHUS HaIlpaBJICHUS

CMEILIEHUs] PAaBHOBECHS
XUMHUYECKON peaklny U aHaIn3
(aKTOpOB, BIUAIOIIUX HA
CMENIeHUE XUMHYECKOTO
paBHOBECHS.
3. JJaboparopHas pabota
«V3yueHne BIUSHUS Pa3IMYHBIX
(hakTOpOB Ha CMEIICHUE
XUMHYECKOTO PABHOBECHS.

6 (Pasnex 6. HccaenoBars qucnepcHblie | KonTposabHasi pabora nmo reme

JAucnepcHbie CUCTEeMbI «/IucnepcHble cucTeMbD»
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Monyas / Pazaen

Ne Pe3yabTar 00yyeHus OueHo4YHbIe MEePONIPUATHS OK
/ Tema
CHCTEMBI
6.1 |ducnepcHeie Paznuuars ucTuHHBIE 1. 3aaun Ha IPUTOTOBIIEHUE OK 01
CHUCTEMBI 1 pacTBOPbI, KOJJIOUIHBIE pacTBOpOB. OK 02
(bakTophl X pacTBOpbI U 2. [TpakTUKO-OpUEHTUPOBAHHBIC
YCTOWYMBOCTH rpy0oaucIiepCHbIE CUCTEMBI |pacueTHBIC 3a/1aHus Ha
Ha OCHOBE XHMHYECKOTO JUCIIEPCHBIE CUCTEMBI,
IKCIEPUMEHTA UCTIOJIb3yeMble B OBITOBOW U
MIPOU3BOACTBEHHOMN
JESITEIbHOCTH YEJIOBEKA.
6.2 |HccnenoBanue UccnenoBath pusnko- JlaGopatopHnas pabora (Ha OK 01
CBOICTB XAMHYECKHUE CBOMCTBA BEIOOD):
JUCIIEPCHBIX Pa3IUYHbBIX BUJIOB — IIpuroroBnenue pacTBOpOB;
CUCTEM JUCIIEPCHBIX CUCTEM — HccnenoBanue TUCTIEPCHBIX
CUCTEM.
7 |(Pa3nmen 7. HcciienoBaTh cCBOMCTBA
KauecTBeHHBbIE |OpPraHMYecKHUX U
peakuuu HEOPraHu4eCcKHX BellecTB
00Hapy:KeHUs € HCI0JIb30BaHHEM
OPraHN4YecKNX M |Ka4yeCTBeHHBIX peaKuuil
HEOpraHMu4ecKHUX
BeleCTB
7.1 |Ob6HapyxeHue Hccnenosath 1. JTaboparopHas pabota (Ha OK 01
HEOPraHMYECKUX |KaueCTBEHHBIE PEAKIIUU BBIOOD):
KaTHOHOB U HEOPraHUYECKUX BEIIECTB |— AHAIUTHUYECKHE PEAKLIUU
AHHOHOB kaTtuoHoB [-VI rpynm;
— AHUIUTUYECKHUE PEaKIINU
AHUOHOB.
2. [TpakTryeckue 3a1aHus Ha
COCTABJICHUE YPaBHEHUU
peakiuii oOHapyKeHUs
KaTuoHOB [-VI rpynn u
aHUOHOB, B T.Y. B MOJIEKYJIIPHOMN
Y MOHHOU popMax.
7.2 |ObHapyxeHue Hccnenosath 1. JTaboparopHas pabota (Ha OK 01
OpTraHUYECKHUX KaueCTBEHHBIC PEAKIIUH BBIOOD):
BEILIECTB OpraHMYECKHUX coeMHEeHN |— KauecTBeHHBbIE peakiuu Ha
OTZIEJIbHBIX OTJIEJIbHBIX KJIaCCOB OT/ZI€JIbHBIE KIIACCHI
KJIaCCOB C OpPraHUYECKUX BELIECTB;
MCII0JIb30BaHUEM — KauecTBeHHbII aHanmu3
KaueCTBEHHBIX OpPraHUYECKUX COESAUHEHUH 110
peakiui (YHKIIMOHATLHBIM TPYIITIaM.
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Monyas / Pazaen

Ne Pe3yabTar 00yyeHus OueHo4YHbIe MEePONIPUATHS OK
/ Tema
2. [TpakTryeckue 3a1aHus Ha
COCTaBJICHHE KaueCTBEHHBIX
peakmuii oOOHaApYKEHUS
OpraHNUYeCKUX COCTUHEHUH.
II |[IpuxkiaaxHoit MoayJIb
8 (Pasznex 8. OueHuBaTthb nocjeacTBusi |3amura Keica (¢ yueTrom
Xumus B ObITY U |OBITOBOM U Oyayuiei npodgeccuoHaIbHOM
NPOU3BOJICTBEHH |MIPOM3BO/ICTBEHHOM AesTeJIbHOCTH)
0ii 1eAITeJIbHOCTH |1eATEJIbHOCTH YeJIOBEKA C
YeJI0BeKa MO3ULMHA IKOJIOTHYECKOM
0€e30MacHOCTH
Xumus B ObiTy 1 |OueHuBath nocneActsus  (Keiic (¢ yuetom Oymymieit OK 01
MIPOU3BOJICTBEHHO |OBITOBOM U npodeccroHanbHOM OK 02
1 IeATEIbHOCTH  |IPOU3BOJICTBEHHOM JeATEeIIbHOCTH ) OK 04
yeJIoBeKa NEITEILHOCTH YeioBeKka ¢ |Bo3MOYKHEIE TEMEI KEHCOB: OK 07
MO3UIIMH DKOJOTHUECKOU 1. IloTemnenue KimMara u
0€e30I1aCHOCTH BBICBOOOXIEHUE T'a30BBIX
THIPATOB CO JIHA OKEaHa.
2. Bynymue matepuansl ais
aBua-, MallMHO- U
pUOOPOCTPOCHHUS.
3. HoBble maTepuaibl asis
COJIHEUHBIX OaTapeil.
4. JIekapcTBa Ha OCHOBE
PaCTUTENBHBIX IPENapaToB.
9.1 (Pa3zmen 9.1. HNHTepniperupoBaTh 3amuTa y4eoHo-
HccnenoBanue u |XUMHYeCKHUeE NMPOLECCH] M (M CCI€I0BATEIBCKOI0 MPOEKTA
XHUMHYECKHH siBJieHus1 B Onocgepe (c yueTom Oyayuei
aHau3 00bEeKTOB npogdeccuoHaIbLHOM
onocdepnbi AesiTeJIbHOCTH)
9.1.1|OcHoBbI Boimonnare nonseiii nuka | 1. Jlaboparopuas pabota OK 01
nabopaTropHOit AKCIIEPUMEHTAIBHOTO «OCcHOBBI Ta0OPATOPHOI

MPAKTUKU B
npodeccuoHanbH
BIX JJAOOpaTOPHUSIX

HCCJICTOBAHMSI C
COOJIIO/ICHHEM TIPaBUIT
0e30macHOT0 0OpaIeHus ¢
BEIIECTBAMH U
1a60paTOPHBIM
00opyI0BaHuEM

MIPAKTUKN.
2. Tunossle pacyeTsl 110
TEMaTUKE DKCIIEPUMEHTA.

3. 3amauu Ha BLIYUCIICHUE
CPEIHETO 3HAYCHHUS
JKCIIEPUMEHTAIBHBIX JAHHBIX,
MOTPEIIHOCTH.

4. IlpencraBieHue pe3ysbTaToB
JKCIIEPUMEHTA B Pa3JIMYHON
dbopme (Tabnuia, rpaduk,
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Monyas / Pazgen

Ne Pe3yabraTt 00yyeHus OueHo4YHbIe MEePONIPUATHS OK
/ Tema
OTYeT, AOKJIAJI, TPE3CHTAIINS ).
9.1.2 | XuMnueckui Hccaenosate xumuueckui |1. Tect «CBoicTBa U COCTaB OK 01
aHaju3 Mpoo BOJIBI |COCTAB POO BOJIBI BOJIBD». OK 02
2. 3agague «XUMHUYECKUU OK 07

COCTaB BOJIbI, TUII BOABI 1
CIOCOOBI €€ MMPUMEHEHHD (C
HCIOJIb30BaHUEM HOPMATHUBHBIX
JIOKYMEHTOB).

3. IIpakTUKO-OpUEHTUPOBAHHBIE
TEOpeTUYeCKHe 3aJaHUsl Ha
COCTaB BOJIBI ¥ CIIOCOOBI
BBIPQXEHUS KOHIIEHTPAIHi 1
nepecyeT KOHLEHTpaIuii (¢
HCIOJIb30BaHUEM HOPMATHUBHBIX
JIOKYMEHTOB).

4. JlaboparopHas paboTa Ha
BEIOOD:

— O4ucTKa BOJBI OT
3arps3HCHUI;

— Onpenenenune pH BoabI 1 ee
KHCIIOTHOCTH;

— Onpezenenne KecTKOCTU
BOJIBI M CTIOCOOBKI €¢
yCTpaHEHUSI.
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Monyas / Pazgen

Ne Pe3yabraTt 00yyeHus OueHo4YHbIe MEePONIPUATHS OK
/ Tema
9.1.3 | Xumnueckui Uccnenosars xumuueckuii |1. Tect «Oprannyeckue u OK 01
KOHTPOJIb COCTaB MPOJYKTOB MUTAHUS |HEOPraHUYECKUE BEIIECTBA, OK 02
KayecTBa BXOJIAIIHE B cOCTaB npoaykTtoB |(OK 07
MPOJYKTOB MIUTaHUS.
MUTAHUS 2. IlpakTUKO-OpUEHTUPOBAHHBIE
3a/laHMs 110 KYJIMHAPHOU
TEMAaTHKE.
3. JlaboparopHas pabota (Ha
BBIOOD):
— O0HapyXeHHUe HUTPATOB B
MPOJYKTAaX MUTAHMUS,
— HMccnenoBanue npoayKToB
MUTaHUS Ha HaJU4YKeE YTJIEBOJOB
(MyKa, TBOpPOT, MOJIOKO, HOTYpT)
Ha HaJU4He YTIIeBOJIOB
(kpaxmail, TJII0KO3a, caxaposa).
9.1.4 | Xumuueckuit UccnenoBats xumuueckuii |1. Tect mo teme «Xumuueckuit [OK 01
aHaym3 mpood COCTaB MPOO MOYBHI COCTaB HEOPTAaHHYECKUX U OK 02
MOYBBI OpPTaHUYECKUX YAOOPECHUI». OK 07

2. 3aganue «B3anMoOCBA3E
cocTaBa MOYBbI, TUII TOYBBI U €€
Ha3HAYCHUS.

3. JlJabopaTtopHas pabora (Ha
BBIOOD):

— OOHapy>xeHue
HEOPraHUYECKUX IpUMeEce B
mpoOax MOYBHI;

— Onpenenenne pH BogHOM
BBITSDKKH TIOYBBI, €€
KHCIIOTHOCTH U LIEJIOYHOCTH.
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Monyas / Pazgen
/ Tema

Pe3yabraTt 00yyeHus

OueHoYHBIe MepONIPUATHS

OK

9.1.5

HUccnenosanue
00BEKTOB
ouocdepsl

HccaenoBaTs XUMHYECKUN
COCTaB 00BEKTOB OMOCGhEpHI
Ha IpUMeEpPE MPOAYKTOB
MMUTAHMS, BOJBI ¥ TTOYBBI

YyeOHO-ucCIen0BaTENbCKAI
MPOEKT B 00J1aCTH
HUCCIIENOBAHUSA OOBEKTOB
ounocdepsl.

Bo3MoKHBIE TEMBI IPOEKTOB:
1. MccmenoBanue cocTaBa
MHHEPAIBHON BOJBI U
PEKOMEHIalluH 110 €€
HCIIOIL30BaHUIO.

2. UccnenoBanue
pa3pyLIaOIIEro JeUCTBUS
MPUPOIAHOMN BOJBI HA
CTPOUTETBHBIEC MaTEPHAIIBI.
3. CocTaBieHue IpoOeKTa
[[BETHHKA/Oropoja/cana B
3aBHCHMOCTH OT COCTaBa
MPOaHATH3UPOBAHHBIX TTOYB.
4. CocraBieHue
cOalaHCUPOBAHHOTO MEHIO Ha
JIeHb (HECII0) B 3aBUCHMOCTH
OT COZICP)KaHUSI XUMHUYECKHIX
Makpo U MUKPODJIEMEHTOB B
MPOIYKTaX MTUTAHMSL.

5. UccnenoBanue KauecTBa
MUTHLEBOI BOJIBI.

6. Uccnenoanue mpod
BOJIOITPOBOJHOM BOJIbI HA
MpeAMET YCTpaHEHUS
JKECTKOCTH.

7. YcTpaHeHue )KECTKOCTH BOJIbI
B CEIILCKOXO03SMCTBCHHOMN
JIeSITEILHOCTH.

OK 01
OK 02
OK 04
OK 07

9.2

Pa3nen 9.2.
HccnenoBanue u
XUMHYECKHM
aHaJIN3 00bEKTOB
TexHochepbl

HNuTepnperupoBarhb
XHMHUYECKHe Npouecchl U
sIBJICHUSA B TexHOochepe

YyebHo-uccaen0BaATENbCKHI
NPOoeKT (¢ yyeTrom Oyayuieit
npogdeccuoHaIbLHOM
JesITEeJIbHOCTH)
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Monyas / Pazgen

Ne Pe3yabraTt 00yyeHus OueHo4YHbIe MEePONIPUATHS OK
/ Tema

9.2.1 |OcHOBBI BeimonasaTe nonuerit uka - | 1. JlabopatopHas pabora OK 01
nabopaTopHOH AKCTIEPUMEHTAIBHOTO «OCHOBBI TabOpaTOPHOMH
MPAKTUKHU B UCCJIETOBAHMUSI C MIPAKTUKN.
po)eCCHOHANIBH  |COOJTI0ICHUEM TTPABHIT 2. TumoBble pacueTsl MO
BIX JTJaOOpaTopHsX [0e30macHOro OOpameHHs C |TeMaTHKe SIKCIIEPUMEHTA.

BEILIECTBAMU U 3. 3ajauu Ha BHIYUCIICHHE
1ab0paTOPHBIM CPEIHETO 3HAYCHHUS
00opy0BaHUEM AKCIIEPUMEHTAILHBIX JaHHBIX,
MOTPEIIHOCTH.
4. ITpeacraBiieHre pe3yIbTaTOB
SKCIEPUMEHTA B PA3IMYHOU
dbopme (Tabnuia, rpaduk,
OTYET, JOKJIAJ, PE3CHTAIH).

9.2.2 | XuMuueckui Uccnenosars xumuueckuii |1. 3amaun Ha onpeneeHne OK 01
aHaym3 mpood COCTaB MPOO TEXHUYECKOW |METaJIOB, HEOPTaHUIECKUX OK 02
TEXHUYECKON BO/IbI AQHUOHOB M OPraHUYECKUX OK 07
BOJIBI BEIIECTB B TEXHUYECKOU BOJIC

pPa3HOTO Ha3HAYCHUSI.
2. IIpakTuKO-OpUEHTUPOBAHHbIE
TEOpeTUYeCKHe 3aJaHUsI Ha
COCTaB BOJIBI ¥ CIIOCOOBI
BBIPQXEHUS KOHIIEHTPAIH 1
repecyeT KOHICHTPAIH (¢
HCIOJIb30BaHUEM HOPMATHUBHBIX
JIOKYMEHTOB).

3. 3aganne «XUMHUYECKUN
COCTaB TEXHUYECKOU BOJIBI, TUIT
BOJIBI U CITOCOOEI €€
MpUMEHEHUs» (C
HCIOJIb30BaHUEM HOPMATHUBHBIX
JIOKYMEHTOB).

4. JlaboparopHas paboTta (Ha
BBIOOD):

— Onpenenenue xJI0pUI0B
METOJIOM TUTPOBAHHUS B
TEXHUYECKOH BOJIE;

— OnpeneneHune KeCTKOCTH
TEXHUYECKOH BOJIbI METOI0M
TUTPOBAHUA.
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Monyas / Pazgen

Ne Pe3yabraTt 00yyeHus OueHo4YHbIe MEePONIPUATHS OK
/ Tema

9.2.3 | XuMnueckui Uccnenosats conepxkanue |1. Tect mo teme «Xumuueckuii |OK 01
KOHTPOJIb YTJIEKHUCIIOTO Ta3a B BO3AyXe|cocTaB aTMocdepHoro Bo3ayxa |OK 02
KadyecTBa BO3/yXa 1 BO3JIyXa pabouei 30HBD. OK 07

2. [TpakTUKO-OpUEHTUPOBAHHBIC
3a/1aHMsl HA XUMUYECKUH aHaIIu3
coCTaBa BO3yXa.

3. JJaboparopHas pabota
«OmnpeneneHue couepraHus
YIJIEKUCIIOTO ra3a B BO3AYXE
MOMEILIEHUs IKCIIpecc-
METOJIOM.

9.2.4 | XuMu4ecKkuit HccnenoBath mpoOsI 1. ITpaktuko-opuentupoBanubie (OK 01
aHaju3 npoo MaTepUaJIOB CTPOUTENIBHO- |3aJaHUSI IO XUMHUYECKOMY OK 02
MaTepUalioB pecTaBpanMOHHON aHaIM3y MPoO MaTepHaIOB OK 07
CTPOUTETBHO- JeATEIbHOCTH U IU3aiiHa  |CTPOUTEIbHO-PECTABPALIMOHHOMN
pecTaBpalMOHHON NEATEIIbHOCTH U AU3aiiHa.
JESITEIIbHOCTH U 2. JlaboparopHas paboTta (Ha
nu3aiiHa BEIOOD):

— N3roroBiieHne Kpacok
(moIGop MUTMEHTOB U
CBSI3BIBAIOIIUX BEIICCTR);

— UccnenoBanue CBOICTB
BSDKYILMX BEILIECTB Ha MPUMeEpe
THUIICA.

9.2.5 |UccnenoBanue Hccnenosars xuMuuyeckuii | YdeOHO-UCCIIEN0BATEIBCKUI OK 01
00BEKTOB COCTaB 0OBEKTOB MPOEKT B 00J1acTh OK 02
TeXHOC]EpHI TeXHOC(EpHl Ha TPUMEPE  |UCCIeTOBaHUS O0BEKTOB OK 04

TEXHUYECKON BOJBI U TexHoc(hephl. OK 07

MaTepHaioB CTPOUTEIHHO-
pecTaBpanMOHHON
NEITEILHOCTH U JU3aiiHa

Bo3MoKHBIE TEMBI IPOEKTOB:

1. KoHnTpons kauecTBa
TEXHUYECKOH BOJBI Pa3HBIX
BHJIOB B COOTBETCTBHUH C
metonukamu mo I'OCT.

2. Co3paHue AeKOpaTUBHOU
ITYKaTypPKH.

3. [IurMeHTHI B U3JIETUAX U3
CTEKJIa.

4. UccnenoBanue
pa3pylIanIero 1eCTBUS BOIbI
Ha CTPOUTEIIbHBIE MAaTEPHUAIIBI.
5. OneHka coCTOsTHUS BO3/lyXa
paboueii 30HBI CIIeIUATICTa
(TexHosora, CTpOUTENs U T.1I., C
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Monyas / Pazgen
/ Tema

Pe3yabraTt 00yyeHus

OueHoYHBIe MepONIPUATHS

OK

Y4eTOM 00J1acTH
npodeCcCuOHATBHON
JESTeTbHOCTH) B COOTBETCTBHU
C HOpMaTHBHBIMH
AOKYMCHTAaMH.
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