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

1.1. Mecto MCHUIUIMHBI B CTPYKType OCHOBHOHM NPO(eCCHOHAIBHOH
00pa3oBaTeIbHOI MPOrPaAMMBbI

OO01eoOpazoBaTenbHas AMCHUIUIMHA «XUMHUSD» SBISETCS 0053aTelIbHON
4acThio  00IIe00pa3oBaTeIbHOTO IMKJIa O0Opa3oBaTebHOM IpOrpaMMbl B
cootBercTBUM ¢ PI'OC CIIO no cnenuansHoctr 33.02.01 dapmanus.

TpynoeMKOCTh AUCIUIUTHHBI «XUMUS» Ha YIITyOJIC€HHOM YPOBHE COCTABIISIET
144 dgaca, 3 kotopeix 102 waca — 6a30BbIA MOAYJb U 42 Yaca — MPUKIATHON
MOJYJIb, BKJIIOUAIOIIUI MPAKTUKO-OPUEHTUPOBAHHOE COJAEpKaHWe, YCUIMBAIOIIEe
NPO(QHUIbHYIO COCTABISIONIYIO IO KOHKPETHOM CIeMaIbHOCTH.

[IpuknanHoi Monynb BKJIKOYaeT JBa paszaena. Pasgen «Xumus B ObITY U
IPOU3BOJICTBEHHON  JIESITENIbHOCTH  YEJIOBEKa»  pealu3yercsa s BceX
CIICLIMAIIBHOCTEM HA MaTepuayle KEHWCOB, CBSA3AHHBIX C  JKOJOTHYECKOU
0€30MacHOCThI0 W OLEHKON TMOCHEACTBHI OBITOBOM M MPOU3BOACTBEHHOMN
NEATEeTLHOCTH, TO OTpacisM Oyaymed npodecCHOHATBLHON —AeSTENhbHOCTH
00yJarImXxcs.

TemaTuka paznena 8 Bapbupyercs 1no o0bexTy Oyayuieit npodeccuoHanbHOU
JEATEIbBHOCTH CTYJIEHTOB — Ouocdepa (KMBbIE OpPraHU3Mbl) WK TexHocdepa
(TEXHOJIOTUYECKUE OOBEKTHI):

— JUIsl YKpyNHEHHOM rpynmbl cneunuanbHocted 33.00.00, pexomengyercs
TemaTka «/ccnenoBanue 1 XUMUYECKHUI aHaIn3 00BEKTOB OMOC(epbI»;

1.2. Heau u uIaHupyeMble Pe3yJIbTaThl 0CBOCHUS JUCIUNIMHBI
1.2.1. lean 1 3aga4y JTUCHUATIIMHBI

@opMUPOBaHUE Yy CTYIEHTOB XUMHUYECKOM COCTaBIIIOIIEH €CTECTBEHHO-
HAay4YHOM KapTUHBI MHUpa KaK OCHOBBI IPUHATHS PEIICHUWM B >KU3HECHHBIX M
IIPOU3BOJICTBEHHBIX CUTYAIUsAX, OTBETCTBEHHOTO ITIOBEICHMS B IPUPOJIHOU Cpele.

3agaum JIMCUMILVIMHBI:

1) chopmupoBaTh MOHUMAHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHYECKUX
IIPOLIECCOB U SIBJICHUN B OKPY’KAIOLIEH Cpelie, HEeJIOCTHOM HayYHOU KapTUHBI MUDPA,
B3aMMOCBSI3U U B3aMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS IPOBOAUTH PACUYEThl MO XUMHUYECKUM (opMynaMm MU
YPaBHEHUSM XHMHMUYECKMX pEaKUui, IUIaHUPOBaTb W  HMHTEPIPETUPOBATH
pPE3yIbTaThl XUMUYECKUX JKCIIEPUMEHTOB,



3) chopmupoBaTh HABBIKM TPOBEIACHHUS XHUMHUYECKUX IKCIEPUMEHTATBHBIX
UCCJIEIOBaHMM C COOIOIEHHEM MPaBUi O€30MacHOT0 00pallleHus ¢ BEIeCTBAMU U
71a060paTOPHBIM 000PYIOBAHUEM;

4) pa3BUTh YMEHHUS aHAIU3UPOBATH, OLIECHUBATh, IPOBEPSATH HA JOCTOBEPHOCTh
1 000011aTh HHOOPMAIIMIO XUMUYIECKOTO XapaKTepa U3 pa3InIHbIX HCTOYHUKOB;

5) copmupoBaTH YMEHHS TPOTHO3UPOBATH MOCIEIACTBHUS CBOCH NEATEIBHOCTH
¥ XUMUYECKUX MPUPOIHBIX, OBITOBBIX M MPOU3BOICTBEHHBIX MIPOIIECCOB;

6) copmMupoBaTH MOHUMAHKUE 3HAYMMOCTH TOCTIKEHUH XUMUYECKON HAYKU U
TEXHOJIOTHH JIJIs1 pa3BUTHUS COITUATBHOM U TPOU3BOACTBEHHOM cep.

1.2.2. Ilnanmpyemble pe3yJbTaThbl OCBOCHHH 001Ie00pa3oBaTeJbHOM
aucHUIIMHGBI B c0oTBeTCTBHH ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO

OK 01. Beibupaths crmocoOsl pemieHus: 3agad MnpohecCHOHAIIBHOM AeATEeIbHOCTH
IIPUMEHUTENBHO K Pa3JIMYHBIM KOHTEKCTaM

OK 02. Mcnonb30BaTh COBPEMEHHBIE CPEJICTBA MOUCKA, aHAJIN3a U UHTEPIIPETALIUN
uHpopMmaruu u WHGOPMAIIMOHHBIC TEXHOJOTHUU [IJI1  BBIOJTHEHHUS 3a7ad
poecCHOHANBEHOM NESITEIbHOCTH

OK 04. DddexTnBHO B3aUMOIEHCTBOBATh U pabOTaTh B KOJUICKTUBE U KOMaH/Ie
OK 07. CopnelicTBOBaTh COXpaHEHHUIO OKPYKAIOIIECH Cpelibl, pecypcocOepeskeHHIO,
OPUMEHATh 3HAHMS 00 M3MEHEHUM KIMMara, NPUHIMIB  OEpeKIUBOTO
MPOU3BOJICTBA, 2P (DEKTUBHO JIEUCTBOBATH B UPE3BBIYANHBIX CUTYAIIUSIX

[1K 1.3. Oka3biBaTh HHGOPMAILIMOHHO-KOHCYJIBTATUBHYIO MOMOIIb MOTPEOUTEIISIM,
MEJUITMHCKUM Pa0OTHUKAM IO BhIOOPY JIEKAPCTBEHHBIX TMPEMApaTOB U APYTHUX
TOBApPOB ANTEYHOTO aCCOPTHUMEHTA

[IK 2.1. M3roTaBnauBaTh JieKapCTBEHHBIE (HOPMBI IO perentaMm M TpeOOBaHUSM
MEJIUIIMHCKUX OpTaHU3alnil



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 HAIpPaBJICHHOCTH, CIIOCOOHOCTh WHHIIMUPOBATH,

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,MKOVI npenogasaHnAa ANCUUNJINHDbI




- 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 i1  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
MPAKTUIECKYIO 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
(cTpyKTypHasi, TeoMerpuueckas (IHC-TPaHC-U30MEpUsi), THIIbI
XUMHUYECKHX pPEaKIuii (TOMO- W TeTepOreHHbIe, OOpaTHUMBIE H
HeoOpaTuMbIe), pacTBOPHI (MCTUHHBIE, MUCIIEPCHBIC CHCTEMBI),
KPUCTAJIOTUAPATHL,  CTEMEeHb  JUCCOLMALMM,  AJIEKTPOJIU3,
KPEKUHT, pU(POPMHUHT); TEOPHH W 3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33pEHYECKUE 3HAHMS, JIeKAIIMe B OCHOBE NOHMMAHUSA
OPUYMHHOCTY WM CHCTEMHOCTH  XHMHYECKUX  SIBIICHUH,
COBPEMEHHBIC TPEACTABICHUS O CTPOSHUW BEIIeCTBA Ha
ATOMHOM, MOJICKYJSIPHOM H  HAJMOJEKYJISIPHOM YypPOBHSIX;
NPEICTaBICHUST O  MEXaHM3MaX  XHUMHUYECKUX  PEaKIui,
TEPMOJMHAMHYECKUX M KHHETHYECKHX 3aKOHOMEPHOCTSX UX
MPOTEKaHUs, 0 XUMHUECKOM PaBHOBECUHU, TUCIIEPCHBIX CHCTEMAX,
dakTosornueckre CBEACHHs O CBOMCTBAX, COCTAaBE, MOJIYYEHUU U
0e30MacHOM HCIOJIb30BAaHUN BaKHEHUIINX HEOPraHWYEeCKUX W
OpPTaHMYECKUX BEUIECTB B OBITY M MPAKTHUECKON ACSITENHLHOCTH
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YyeloBeKa;  OOMMX  HAayyHbIX  MPUHIOUIAX  XUMHUYECKOTO
MPOU3BOJCTBA (Ha MpHUMEpEe MPOU3BOACTBA CEPHON KHUCIIOTHI,
aMMHaKa, MeTaHoJIa, IepepadoTKu HePTH);

- YMETh TPOBOAMUTH PaCUeThl MO XUMHYECKUM (opMyliaMm u
YpPaBHEHHUSM  XHMHUYECKUX PEAKIUid ¢  HCIOIb30BAHUEM
dusnyeckux BenWuMH (Macchl, OOBEeMa Tra30B, KOJIHYECTBA
BEIIIECTBA), XapaKTEPHU3YIOUIMX BEIIECTBA C KOJIWYECTBEHHOU
CTOPOHBI: pacueThl MO HAXOXACHUIO XHUMHUYECKOH (opmyIbl
BEIIIECTBA; pacueThl Macchl (00beMa, KOJUYECTBA BEIICCTBA)
MPOJYKTa PEaKkluu, €clid OJHO M3 UCXOIHBIX BEIECTB JaHO B
BHJIC paCTBOPA C ONPEACICHHON MAaCCOBOM JI0JIEN paCTBOPEHHOTO
BEIIECTBA WJM JaHO B HM30BITKE (MMEET MPHUMECH); PacueThl
MaccoBOW WM OOBEMHOM JOJM BBIXOJA NPOJIYKTAa PEAKIIUU;
pacueTsl TeIIoBoro pdexra peakuuid, 00beMHBIX OTHOILICHHHA
ra3os;

- yYMeTh BBISBISATH XapaKTepHbIC MPHU3HAKH W B3aUMOCBS3b
U3YYEHHBIX TOHATUH, MPUMEHATh COOTBETCTBYIOUINE MOHATUS
OpU OINHUCAaHUU CTPOEHUSI U CBOWCTB HEOPraHUYECKHX U
OpraHMYECKUX BEHIECTB M HX MPEBpALICHHM; BBIABIATH
B3aMMOCBS3b  XMMHYECKMX 3HAaHMM C  TOHATUSAMH U
NPEICTaBICHUAMHU JAPYTUX MPEAMETOB Uit 0ojee OCO3HAHHOTO
MOHUMAaHUS U OOBSCHEHUS CYIIHOCTH MATEPUAIBHOTO EAMHCTBA
MHUpPA; HCIOIB30BaTh CUCTEMHBIE XHUMHYECKHE 3HAHUS IS
OOBSICHEHUS! W  TMPOTHO3UPOBAHUS  SIBICHUH, HMEIOLIUX
€CTECTBEHHOHAYYHYIO IPUPOTY;

-yMETh HCII0JIb30BaTh HAMMEHOBAHUS XUMHUYECKHX COCAMHEHUN
MEXKTYHapOAHOTO CO03a TEOPETUUECKON U MTPUKIIATHOW XUMUH U
TPUBHAJIbHbIC HA3BaHWS BEILIECTB, OTHOCSIIMXCS K H3y4YEHHBIM
KJIacCaM OPTaHWYECKUX ¥ HEOPTaHWYECKUX COCAMHCHHIA,




UCIIOJIB30BaTh XMMHUYECKYIHO) CHUMBOJIMKY JUISI COCTaBIICHMS
dbopMynl  HEOPraHWYECKUX  BELIECTB, MOJEKYISPHBIX U
CTPYKTYPHBIX (pa3BEpHYTBIX, COKpAIIEHHbIX U CKEJIETHbIX)
dopMyn OpraHMYEeCKMX BEIIECTB; COCTABIATh YPaBHEHUS
XUMUYECKUX  pEaKIUd ©W  pacKpblBaTh HMX  CYIIHOCTb:
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUI  [OCPEICTBOM
COCTaBJICHHUS DJIEKTPOHHOTO OajaHca 3THX pPEaKUUl; peakuui
MOHHOTO OOMEHa IyTeM COCTaBJICHHMS HMX TMOJHBIX W
COKpAIllCHHBIX HOHHBIX YPAaBHEHUW; peakuuil T'HAPOJIN3a,

peakiui KOMITJIEKCOOOpa30BaHUs (Ha npumMepe
THJIPOKCOKOMITJICKCOB IIMHKAa W QJIIOMUHUS); TTOATBEPKIATh
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 KiIaccU(PUKAIMM HU3ydaeMbIX
XUMHYECKHX OOBEKTOB; XapaKTepU30BaTh COCTAB U Ba)KHEHUIIIHE
CBOMCTBA BEILIECTB, MPUHAUICKAUX K OMPEIEICHHBIM KJIaccam
U TrpynmaM COeAMHEHHHM (TpOCThle BEIIeCcTBA, OKCHUIBI,
TUAPOKCHUIBI, COJIU; YTIEBOAOPOIBI, MPOCThIe d(PUPHI, CHUPTHI,
(eHOIBI, albJeTUIbI, KETOHBI, KAPOOHOBBIE KUCIIOTHI, CIOXKHBIC
UpBl, KHUPHI, YTIEBOABI, AMHHBI, AMUHOKHUCIIOTHI, OCIKH);
NPUMEHATh 3HAHUSI O COCTaB€ M CBOMCTBaX BEIIECTB ISt
SKCHEPUMEHTAIBHOW  MPOBEPKH  TUIOTE3  OTHOCHUTEIIBHO
3aKOHOMEPHOCTEM  NPOTEKAHWS XUMHYECKUX pEaKuuid H
IIPOTHO3UPOBAHUS BO3MOKHOCTEN UX OCYILECTBICHUS;

- YMETh MOATBEP)KJIAaTh HAa KOHKPETHBIX IpUMEpax Xapakrep
3aBUCHUMOCTH  PEAKIMOHHONH  CIOCOOHOCTH  OPraHHYECKUX
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COCJIMHEHUH OT KPAaTHOCTH W THIMa KoBasieHTHOW cBs3u ("T " u
"'"), B3aMMHOT'O BJIMSIHHSI aTOMOB U TPYIII aTOMOB B MOJIEKYJaxX; a
TaK)ke€ OT OCOOCHHOCTEH peann3aluy Pa3InYHbIX MEXaHHU3MOB
IIPOTEKaHUs PEaKLIUM;

- YMeTh XapaKTepu30BaTh JJIEKTPOHHOE CTPOCHHE aTOMOB (B
OCHOBHOM U BO30Y>KIEHHOM COCTOSIHUM) M MOHOB XMMHYECKHX
aneMeHToB 1 - 4 mepuonos Ilepumommueckoi cuctemst JI.U.
MenneneeBa 1 UX BaJCHTHBIE BO3MOXHOCTH, UCIIOJIb3Ys IOHATHS
"s", "p", "d-anexkTpoHHBIE" OpOUTANIM, YPHEPTETUUCCKUE YPOBHHU;
OOBSACHATh 3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB XUMHUYECKHX
3JIEMEHTOB U 00pa3yeMblX MMM COEIUHEHHH M0 mepuojam 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
JEeATEIIBHOCTh MHINBUYaJIbHO 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 TPH 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 INpaBWJIaMU TEXHUKHU
0€30MaCHOCTH IpU OOpaIlleHUH 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 LEJIEeBOM ayIuTOpHH, BBIOHpas
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€30I1aCHOCTH, TUTHEHBI, pecypcocOepeXeHus, MPaBOBBIX U
TUYECKUX HOPM, HOPM HH(POPMAIIMOHHOH 0€3011acHOCTH;

- BJIJIETh HABBIKAMH PAcIO3HABAHUS U 3aIIUTHI HHPOPMALINY,

nH(pOpMaIMOHHOM 0€30MaCHOCTH JTUYHOCTH;

- yMeThb  aHaNu3UpOBaTh  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 (opMyliaM u
ypaBHEHUSAM peakuuii ¢
buznyecKux  BEJIMYMH, XapaKTepU3YIOIIMX  BellecTBa ¢
KOJMYSCTBEHHON CTOPOHBI: MacChl, o0ObeMa (HOpMaJbHBIE
yCIIOBUSI) Ta30B, KOJMYECTBA  BEIIECTBA,
CUCTEMHbIE XUMHUYECKHE 3HAHUS ISl NPHUHITUS pEUIeHU B

XHUMHYCCKHUX HCITIOJIB30BaHHUEM

HCIIOJBb30BAaTh

KOHKPETHBIX JKU3HEHHBIX CUTYyallUsX, CBI3aHHBIX C BEIIECTBAMHU
U UX MIPUMEHEHHEM;

- YMETh CaMOCTOSITEILHO TUIAHUPOBATH U MTPOBOJIUTH XUMHUECKHUI
HKCIIEPUMEHT (TOJyYEHHUE U U3YUEHUE CBOMCTB HEOPTraHUYECKUX
U OpPraHMYeCKMX  BEIIECTB, peakiuu
YTJIEBOJOPOAOB PA3IUYHBIX KIJIACCOB M KHUCIOPOACOIEPKAIIUX
OpraHWYECKUX BEUIECTB, pEHICHUE SKCIIEPUMEHTAIBHBIX 33]1a4 10
pacro3HaBaHUIO0 HEOPraHMYECKHUX M OPraHWYECKUX BEIIECTB) C

Ka4€CTBCHHBIC

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

7a0opaTopHbIM  000pYyIOBaHUEM, LENH
HKCIIEPUMEHTA, AaHATTM3UPOBAThH M OLICHUBATH MX JIOCTOBEPHOCTH;
- YMETh OCYHIECTBIATH IIEJICHANIPABICHHBIN TTOUCK XUMHYECKON
nH(poOpManu B pPa3IMYHBIX HCTOYHMKAX (Hay4dHass U y4eOHO-
Hay4Has JIUTEpaTypa, CPEeICTBAa MAacCOBOW WH(OPMAIUHU, CETh
WHTepHeT U npyrue), KpUTHUECKH aHATH3UPOBATh XHMUYECKYIO
nepepabarbiBaTh €€ WU

UH(OpMaLHIO, UCIIOJIB30BaTh B
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COOTBETCTBHUU C TIOCTABJICHHOW y4eOHOH 3a/1a4eii;

- BIIAQJETh CHUCTEMOHN 3HAHWN O METOJaX HAyYHOIrO IO3HAHUS
SIBJICHHH TIPUPOJIbI, UCIIOJIB3YEMBbIX B €CTECTBEHHBIX HayKaxX 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
pabotath 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 MHEHHMHA YYaCTHHUKOB OOCYXJaTh pPe3yabTaThl
COBMECTHOH paboTHI;

- KOOPAWHHPOBATH U BBHINOJTHATH 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;
JneHatypanusi OCNKOB TIpH HArpeBaHUU, IBETHBIC PEAKITUU
OeNKOB; MPOBOIUTH PEAKIMM HOHHOTO OOMEHa, OMpeAeIsiTh
Cpeay BOJHBIX pacTBOPOB, KAUECTBEHHBIC PEaKIUU HA CyIb(aT-,
KapOOHAT- U XJIOPUI-aHHOHBI, Ha KATHOH aMMOHHUS;, peElIaTh
AKCIEPUMEHTAIbHbIC nmo Ttemam "'Metamibsl"  u
"Hemeramns") B MpaBUiIaMu
0e30macHOCTH MpU OOpaIICHUH C BEIIECTBAMH U J1a0OPaTOPHBIM

0o00Opy/lOBaHUEM; TPEICTABIATh  PE3YJIbTAThI

3a1a4n
COOTBETCTBUU C TEXHUKHU
XMMHYECKOTO
JKCIIEpUMEHTa B (pOopMe 3amHcH ypaBHEHUH COOTBETCTBYIOIIMX
peakiuii u  (GoOpMyIMpPOBAaTH BBIBOABI Ha OCHOBE 3THUX
pe3yabTaToB;
-YMETb CaMOCTOSITEJILHO IIJIaHUPOBATh U IPOBOAUTH XUMHUECKUN
AKCIIEPUMEHT (II0JIyYE€HUE U U3YYEHHE CBOWCTB HEOPraHUYECKUX
U OpPraHMYECKHMX  BCIIECTB,  KA4YECTBCHHBIC  PEaKIHH
YIJIEBOIOPOAOB Pa3IUYHBIX KJIACCOB M KHCIOPOICOACPIKAIIUX
OpPraHMYECKUX BEILECTB, PEIICHNE dKCIIEPUMEHTAIIBHBIX 3a1a4 110
pacro3HaBaHUIO HEOPraHWYECKMX M OPraHMYECKHX BEIIECTB) C

co0JII0/ICHHEM TPaBUIT OE3011aCHOTO OOpAIIEHUs 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, aHAJTH3UPOBATh U OICHUBATH 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 o0s1acTH 3K010IrM4€CKOr0 BOCIIUTAHHUSA:

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

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

AKTUBHOEC  HENpUATHE  JECUCTBUHM, MPUHOCAIIUX  BpeX
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 (DOPMUPOBAHUM MBILUICHUS U KYJIbTYPHI
JMYHOCTH, €€ (YHKIIMOHATIbHOM TPAaMOTHOCTH, HEOOXOAUMOM ISt
pelIeHns MPaKTUYECKUX 3aJa4 U HKOJIOTMYeCKd 00OCHOBAHHOTO
OTHOUIEHUS K CBOEMY 3J0POBbIO U IIPUPOJHOM 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.

I[IK 1.3. Oxa3biBaTh
UH(POPMALIMOHHO-
KOHCYJbTAaTHBHYIO
MIOMOIIIb
MOTPEOUTEIISIM,
MEIUITUTHCKIM
paboTHUKaM o
BBIOOPY
JIEKapCTBEHHBIX

IpenapaToB U APYIUX

- MMPUMCHATH COBPCMCHHBIC TEXHOJIOTHUH n JaBaTb

000CHOBaHHbIE pEeKOMEeHaluN
MPH OTITYCKE TOBAPOB alTEUHOTO ACCOPTUMEHTA;

- OKa3bIBaTh KOHCYJIBTaTUBHYIO TIOMOIIIH B IIEJISIX 00ECIICUCHUS
OTBETCTBEHHOTO CaMOJICUCHHSI,

- WCIOJIb30BaTh BepOajJbHbIE W HEBEPOATbHBIE CIIOCOOBI
oOuIeHus

B IPO()eCCHOHATIBHOM 1A TEIbHOCTH;

- 3allOJHATH HU3BCUICHUA O HeKenaTelIbHOU pCaknuun Wi

OTCYTCTBUHM TEpareBTHYECKOro 3¢¢eKkra JIeKapCTBEHHOTO

- copMuUpOBaTh YMEHHSI MPOTHO3HPOBATH MOCIEACTBUS CBOCH

NESTEIbHOCTH W XUMHYECKHX TPUPOAHBIX, OBITOBBIX U
MIPOU3BOJICTBEHHBIX MIPOLIECCOB;
- chopMupoBaTh  HaBBIKM  IPOBEIEHUS  XUMHUYECKHX

IKCIEPUMEHTAIBHBIX HCCIICAOBAHUI C COOJIOJCHUEM TpaBUII
0e30macHOTO OOpalleHuss C BEHIECTBAaMH H  J1a0OpaTOPHBIM
o0opyoBaHUEM;

TOBapOB  ANTEYHOIO | Mpemnapara, 0 O0OOYHBIX NENCTBUSIX,
aCCOpPTHMEHTA 0 *xano0ax moTpeOuTenei;

- cobuparp wuWH(}OpPMAIMIO TI0 CHPOCY HACEICHHUS Ha

JIEKAPCTBEHHBIE npenaparsl

¥ TOBAphl alITEYHOT'0 aCCOPTUMEHTA U MOTPEOHOCTSM B HUX;

- TIOJIb30BaThCSA CIEHHMAIN3UPOBAHHBIMU  MPOrPAMMHBIMU

MPOJIYKTaMU;

- TI0JIb30BaTbCd HOPMATUBHO — TEXHUYECKOM U CIIPABOYHOU

JIOKYMEHTALUEH;

- OIIPENENATh COCTOSHUSL, IPU KOTOPBIX OKA3bIBAETCS IEpBast

IIOMOILIb
[IK 2.1. | - TOTOBUTHb TBEpAbIE, IKUIAKHE, MSITKHE, CTEPWIbHBIC, | - PAa3BUTh YMEHHUS MPOBOJWUTH pPACUYETBl MO XHUMHYECKUM
HsroraBnusarh acenTHYECKUE JIeKapCTBEHHbIE (POPMBIL; dbopMynaM u ypaBHEHUSIM XUMUYECKUX pEaKlUid, TUIaHUPOBATh U
JICKapCTBEHHBIC - TOJy4aTh BOJY OYHMIIEHHYIO W BOAY [UIl HWHBEKLUHM, | HHTEPIPETUPOBATH PE3YyIbTaThl XUMUUYECKUX IKCIIEPUMEHTOB;
dopmbl MmO perenTam UCIIOJIb3YEMBIE - chopMUpPOBaTh HABBIKH MTPOBEACHUS XUMUYECKUX
1 TPEOOBAHHIM SKCIIEPUMEHTAIBHBIX UCCIEN0BAHMI ¢ COOIIOEHHEM TIPABHUIT

AJId U3TOTOBJICHUA JICKAPCTBCHHBIX MIPCIIaPaATOB;

- IIOJIB30BAaTHCA .Ha60paTOpHBIM n TCXHOJIOI'M4YCCKUM
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MEIUIIMHCKHAX
OpraHu3arun

o0opyIoBaHUEM;
- IPUMEHSTH CPEJICTBA HHIUBUIYaTbHON 3aIINUTHL;

Oe3omacHOTO 0OpaIeHus ¢ BEIIECTBAMHU 1 Ja0OpaTOPHBIM
0o0opy0BaHUEM;

- MOJIb30BATHCS COBPEMEHHBIMH  HMH(OPMALMOHHO- | - CHOPMUPOBATH YMEHHS POTHO3UPOBATH ITOCIECICTBHS CBOCH
KOMMYHHUKAIIHOHHBIMH ~ TEXHOJIOTUSIMH, HPUKIAIHBIMA | AEATEIBHOCTH M XMMUYECKUX MPUPOIHBIX, OBITOBBIX H
porpaMMamu o0ecrieueHHs (bapmaneBTHYECKOM | IPOU3BOICTBCHHbBIX NPOLIECCOB,;

NESTENILHOCTH JIJIS pelieHust MpodecCuOHANbHBIX 3a/1a4;
- OCYLIECTBISATb  NPEAMETHO-KOJUYECTBEHHBIM  yder
JIEKapCTBEHHBIX CPEJICTB;

- TPOM3BOAUTH O0S3aTENbHBIE PACYETHl, B TOM YHUCIE IO
IpeliebHO JOIMMYCTUMBIM HOpPMaM OTIYCKa HAPKOTHYECKHUX U
MICUXOTPOIHBIX JIEKAPCTBEHHBIX CPECTB;

- IPOBEPSITH COOTBETCTBUE JOSUPOBKH JICKAPCTBEHHOH (POPMBI
BO3PACTy OOJIBHOTO

1.2.3. IIpakTnyeckasi u npogeccHOHAIbHAS OPUEHTALMS 00Pa30BaTEeIbHOM IPOrpaMMBbl.

Pabouas nporpamma no xumuu s cnenrainbHocty 33.02.01 dapmanus paccurTaHa Ha U3ydeHre 0a30BOro Kypca OMoJIoruu
yuamumucs nepBoro kypca OI'A TIOY «bopouuckuii MmeauinHckuid kosutek uM. A.A. Kokopuna» B 00béme 144 daca, B TOM
guclie npodeccnoHaIbHO-OPUEHTUPOBAHHOTO coepkanus — 42 yaca (29%) 1 COBOKYITHOTO MPaKTHUYECKOTO colepkaHus - 84 yaca
(58%).

[IpakTrueckas 3HaYUMOCTb IPOIPAMMBI COCTOUT B TOM, YTO B X0JI€ €€ peajn3aliy pacCMaTpUBAOTCS IPAKTUYECKUE MOXOIbI
K METOJIMKE MPO(PeCCHOHATbHON OpUEHTAIIMM Ha OCHOBE KOMIIETEHTHOCTHOTO 1MOAX0/1a B 00pazoBanuu. [Iporpamma HanpaBieHa Ha
pPa3BUTHE NMPAKTUYECKUX YMEHHI 00yuaromerocss B 00JacTH MOBBIIIEHUS YPOBHS €r0 TOTOBHOCTH K MPO(ECCHOHATBHOMY LHUKITY
oOy4eHus.
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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.Y.

OcHoBHOE coep:xkaHue 100
BT. U..

TEOpPETHUECKOE 00yUeHre 52
MPAKTUYECKUE 3aHATUS 38
B T.4. KOHTPOJIbHBIE PaOOTHI 8
nabopaTOpHbIE 3aHATUS 2
IIpodeccnonanbHO-OpHEHTHPOBAHHOE CO/lep:KaHNe (Coep:KaHue 42
NMPUKJIAJTHOT0 MOYJIA)

BT. U..

TeopeTuyecKoe 00ydeHne 8
[IPAKTUYECKUE 3aHATUS 22
nabopaTOpHbIE 3aHATHUS 12
IIpomexyTouyHas aTrecTanus (MTOroBasi KOHTPOJIbLHasi padoTa) 2
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2.2. TemaTu4yecKkMid IJIAH U COAEPKAHUE TUCIUTIIHHBI

HaumenoBanmue Conepxanue y4eOHOro Marepuaja (0CHOBHOE U Po¢ecCHOHAIbHO-OPHEHTHPOBAHHOE), Oo0bem | DopMupyembie
pa3aesoB u TeM JJadopaTopHbIe ¥ NPAKTHYECKUE 3aHATHS, IPUKJIATHONA MOY/Ib YacoB | KOMIIETEHUHMH
1 2 3 4
OcHOBHOe coep:kaHue 100
Pazgen 1. OcHOBBI CTPOEHUS BelleCTBa 6
Tema 1.1. OcHoOBHOe coep:kaHue 2 OK 01
Ilepuonnueckuii | TeopeTnuyeckoe o0yueHue OK 02
3aKOH U TabmuIa [Tepuonnueckas cucrema xumuueckux 3ueMeHToB .M. Menneneea. duznueckuii CMbICI
H.H.Menneneea | Ilepuomuueckoro 3akona JI.1. MengeneeBa. 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XUMHYECKHX
3JIEMEHTOB, 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX BEIIECTB B COOTBETCTBUH C MOJIOKEHUEM XUMHUYECKOTO
aneMeHTa B [lepuoauueckoit cuctreme. MupoBo33peHUYeCKOe U HaydyHOe 3HaueHue [leproanueckoro 3akoHa
J.N. Menneneesa. [Tporuossl JI.1. MenaeneeBa. OTKpbITHE HOBBIX XMMUUYECKUX IJIEMEHTOB.
Tema 1.2. OcHoBHOE coep:xkaHue 4 OK 01
Crpoenue atomoB | TeopeTrnyeckoe ooyuenme 2
XUMHUYCCKHUX CoBpeMeHHast MOJIENIb CTPOCHUS aToMa. DIEKTPOHHAsA KoHpuUrypanus atoma. Knaccudukanus XuMuaeckux
SJIEMCHTOB 1 3JIEMEHTOB (S-, p-, d-371eMeHTHI). BanenTHbIe 37eKTpoHbI. BaneHTHOCTh. DJIeKTpOHHAs IPUPOIAa XUMHUECKON
npupoja CBSI3U. DJIEKTPOOTPHIIATENbHOCTh. KOBasleHTHas CBsI3b, €€ PAa3HOBUAHOCTH M MEXaHU3MbI 00pa30BaHuUs )
XMUMHYECKON (oOMEHHBIN U TOHOPHO-aKIEeNTOPHEIN). oHHas cBs3b. MeTammndeckas cBsi3b. BogopoHas CBs3b.
CBsI3H MeXMOJEeKyIIpHbIE B3AUMOACHCTBHUS.
N30TOmbI, OCHOBHOE M BO30YXKIEHHOE COCTOSIHUE aTOMa, THOPUAN3alis aTOMHBIX OpOUTaseH.
IpakTuyeckue 3ansaTue Ne 1 2
Pemenune mpakTuueckux 3alaHUi Ha COCTaBJIEHUE AIEKTPOHHO-Tpadudeckux Gopmyi anemeHToB 1—4
MIEPHOJIOB.
Pemenue 3aganuii Ha KCIOJIB30BAHUE XUMUYECKON CUMBOJIMKY U HA3BAaHUM COECMHEHUI 110 HOMEHKIIAType )
MEXIYHAPOJAHOTO COI03a TEOPETUUECKON U MPUKIAAHON XUMUU U TPUBUATIBHBIX Ha3BaHUU VISl COCTABIICHUS
XUMHUYECKHUX (POPMYII IBYXAaTOMHBIX COCIUHEHUHN (OKCHUIIOB, CYJIb(HUIOB, TUIPUIIOB U T.II.) U APYTUX
HEOPTraHUYECKUX COCAMHEHUH OT/IEIbHBIX KJIACCOB.
Pazgen 2. CTpoeHne U CBOICTBAa HEOPTaHUYECKHUX BelleCTB 24
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Tema 2.1.
Knaccudukanms,
HOMEHKJIaTypa 1
CTPOCHHE
HEOPTaHUYECKUX
BEILIECTB

OcHoBHOe coepkaHue

Teopernueckoe o0yuenue

[Ipeamer Heopranuveckoit xumMun. BzanmMocBsa3p Heopranndeckux BemecTB. Kimaccudukarus
HeopraHnyeckux Bemects. [IpocTsie u cnoxHble BeniecTBa. OCHOBHBIE KIACCHI CJI0KHBIX BELIECTB
(oKcHIBI, TUAPOKCHUIBI, KUCIOTHI, cou). HoMeHKI1aTypa 1 Ha3BaHHUE HEOPraHUYECKUX BELIECTB UCXOS U3
UX XUMHUYECKOH (POPMYIIBI UM COCTABICHUE XUMUYECKOH (pOpMYIIBI HCXO/ U3 Ha3BaHUS BEIECTBA IO
MEXIYHAPOAHOU WM TPUBUAIBHOW HOMEHKIIATYPE.

Me:xmornekyispHbsle B3aumozeiicTeus. Kpucramiornaparel. ArperaTHble COCTOSIHUS BEILIECTBA.
Kpucrannuueckue u amopdHbie BemecTBa. THUITBI KPUCTAJUIMYECKUX PEIIETOK (aTOMHAasi, MOJIEKyJsipHasi,
MOHHasl, MeTaJTn4yecKasi). 3aBUCUMOCTh (PU3NYECKUX CBOMCTB BEIIECTBA OT THIIA KPUCTAJUTMUECKOM
pemietku. [IpuunHbl MHOrooOpa3us BelIecTB.

CoBpeMeHHbIE MPEACTABIEHUS O CTPOSHUU TBEPBIX, JKUIKUX U ra3000pa3HbIX BemiecTB. JKuakue
KPUCTAJUIBIL.

IIpakTnueckoe 3ansaTHe Ne 2

Pemenne 3amau Ha pacdyeT MaccoBOW JOIH (MAacChl) XMMHYECKOTO JJIEMEHTa (COSAMHEHHS) B MOJICKYIIE
(cmecnm).

IIpakTnueckoe 3ansaTne Ne 3

Pemenne mnpakThyeckux 3aJaHUid MO KiIaccu(UKAMKM, HOMEHKJIAType W XUMHYECKUM (opmyrnam
HEOPraHMYECKUX BEIIECTB PAa3IMYHBIX KJIAcCOB (Ha3bIBaTh U COCTABIATH (POPMYJIbI XUMUYECKUX BELIECTB,
OTIpeAeIATh MPUHAJICKHOCTD K KJIACCy).

OK 01
OK 02
IIK 2.1

Tema 2.2. dusuko-
XHUMHUYECKHE
CBOMCTBaA
HEOPTraHUYECKHUX
BEIICCTB

OcHoBHOe coepkaHue

12

Teopernueckoe o0yuenue

Mertamel. O0mue Guznyueckne u XuMUYECKHe CBOMCTBa MeTAIIIOB. CITOCcOOBI OJTy4YeHHS. 3HaUECHUE
METAJIJIOB U HEMETAJIJIOB B MPUPOJIE U KUZHECATEILHOCTH YeJIOBEKa U Oprann3mMoB. Koppo3usi meTaios:
BUJIbI KOPPO3UH, CIIOCOOBI 3aIIUTHI METANIOB OT KOPPO3UHU.

Hemerannel. O6mue ¢puznueckrue 1 XMMUYECKUE CBOWCTBA HEMETAIUIOB. TUITMYHBIE CBOWCTBA METAIIJIOB
IY- YII rpynn. Knaccudukanus 1 HOMEHKIIATypa COeMHEHN HeMeTay1oB. KpyroBopoThsl OMOT€HHBIX
3JIEMEHTOB B IIPUPOJE.

OK 01
OK 02
IIK 1.3
IIK 2.1

19




XHWMHUYECKHE CBOMCTBA OCHOBHBIX KJIAaCCOB HCOPTaHNYCCKUX BCIUICCTB (OKCI/I,Z[OB, THAPOKCUIAOB, KUCIIOT,

coJieil u 1p.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB NPOCTHIX BELIECTB, BOJOPOIHBIX COEIUHEHU, 2
BBICILIMX OKCHJIOB Y TUAPOKCHUIOB.
IIpakTuyeckoe 3ansaTue Ne 4
CocraBneHre ypaBHEHU XUMUUYECKUX PEAKIUHI ¢ y9aCTHEM IIPOCTHIX U CIOKHBIX HEOPraHUYECKUX BEIIECTB: )
OKCHJ/IOB METaJUIOB, HEMETaUIOB M aM(OTEPHBIX 3JIEMEHTOB; HEOPraHMYECKUX KHUCJIOT, OCHOBAaHUU H
amM(pOTEpHBIX THUIPOKCUIOB, HEOPTaHMYECKHUX COJICH, XapaKTepU3YIOIINX UX CBONCTBA.
IIpakTnyeckoe 3ansaTHe Ne 5
Perenne npakTMKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN HA CBOMCTBA U IIOJIy4YCHUE 2
HEOpPraHMYECKUX BEIIECTB.
IIpakTuyeckoe 3ansaTue Ne 6
Pemrenne skcnepuMeHTAIbHBIX 337a4 10 CBOMCTBAM XMMHUUYECKUM CBOMCTBAM METAUIOB U HEMETAIIIIOB, 110 2
pacrno3HaBaHUIO U MOITYYEHHUIO COEAMHEHUH METAJIJIOB U HEMETAJIJIOB.
Tema 2.3. OcHoBHOe coepkaHue 4 OK 01
[IpouzBoacTBo Teoperuueckoe o0yueHue OK 02
HEOPraHU4YeCKUX | OOImue NPEACTAaBICHAS O NPOMBINUIEHHBIX CIIOCO0aX ITOJYYEHHs XMMHYECKHX BEIIECTB (HA IPUMEPE IK 2.1
BELIECTB. 3HAYEHHUE MIPOM3BOJICTBA aMMHAKa, CEPHON KHCIIOTHI). 2
A IPUMCHCHUC B UepHas u nBerHas Metautyprus. lIpakTudeckoe mpuUMEHEHUE JIEKTPOJIU3a I MONYYEHUS LIEIOYHBIX,
6HTY 1 Ha LIEJTOYHO3EMENLHBIX METAIIOB U alfOMUHUS. CTEKIO0 U CUIMKATHAS IPOMBIIIJICHHOCTD.
IIPOU3BOJCTBE [Tpobnema 0TX010B ¥ TOOOYHBIX TPOAYKTOB.
IIpakTuyeckoe 3ansaTue Ne 7
Perrenue npakTUKO-OpUEHTUPOBAHHBIX 33JJaHUN O POJIM HEOPTAHMYECKOW XUMUU B PA3BUTUU MEIUIUHBI,
CO3JIaHMH HOBBIX MaTepHAIOB (B CTPOUTENILCTBE U JP. OTPACIAX MPOMBIIUIEHHOCTH ), HOBBIX HCTOYHUKOB 2
SHEpruu (aJbTepHATUBHBIC UCTOYHUKH SHEPTUHN) B PELICHUN IPOOIEM SKOJIOTHUECKOM, YHEPTeTUIECKOH 1
MUIIEBON O€30MacCHOCTH.
KonTpoasnas .
CBolicTBa HEOPraHUYECKUX BEILIECTB. 2
padora 1
Paznen 3. Xumnueckue peakuuu 12
OcHoBHOE coep:xkaHue 6 OK 01
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Tema 3.1.Tumnel
XUMHUYCCKUX
peakuuii

Teopernyeckoe o0yueHue

Knaccudukanms 1 TUITBI XUMHUYECKUX PEAKIUi C ydacTHEM HeOpraHW4YecKux BemecTB. KomnuecTBeHHbIE
oTHoIIeHUS B XUMHUH. OCHOBHBIE KOJTMYECTBEHHBIC 3aKOHBI B XUMHUH M PACUYETHI 110 YPABHCHUSAM XUMHUYECKUX
peakuuii. MoJib Kak eIMHUIIA KOJIMYEeCTBa BelecTBa. MossipHast Mmacca. 3aKOHbI COXPaHEHHS MacChl U
3Hepruu. 3akoH ABoraapo. MonspHblit 00beM ra30B. OTHOCUTENBbHAS TIOTHOCTH Ta30B.

Peakiiy koMImiekcooOpa3oBaHUs ¢ y4aCTHEM HEOPTaHUYECKUX BEUIECTB (Ha IPUMEPE THAPOKCOKOMILIEKCOB
IIMHKA U AJTFIOMUHHMS ).

IIpakTuyeckoe 3ansaTue Ne 8

CocraBneHue ypaBHEHUH peakIuil CoeTMHeHNS, Pa3I0KEeHUs, 3aMEILICHHsI, OOMEeHA. Y paBHEHUS PeaKIUi
TOpPEHUs, HOHHOTO 0OMEHA, OKUCIIEHUS-BOCCTAHOBJICHHUS.

Pacuer koaMuecTBEHHBIX XapaKTEPUCTHUK UCXOIHBIX BEIIECTB U MPOAYKTOB peakiuu. Pacuer
KOJIMYECTBEHHBIX XapaKTEPUCTUK MPOJIYKTa pEaKLUU COETUHEHHS, €CIIM OJJHO U3 BELIECTB JIaHO B U30BITKE
W/WIH COEPKUT MpuMecH. PacueT MaccoBoi miin 00bEMHOM T0JIM BBIX0/1a TPOAYKTA PEAKIIUU COCAMHEHHUS
OT TEOPETUIECKH BO3MOXKHOTO. Pacyer 00beMHBIX OTHOIICHHH Ta30B. PacueT Macchl (00beM, KOJIMYECTBO
BEIIIECTBA) MPOAYKTa PEaKIUH, €CIIU OJJHO M3 BEIIECTB JaHO B BUJIE PACTBOPA C ONPECICHHON MacCOBOM
JI0JIei pacTBOPEHHOT'O BEIIECTBA.

IIpakTnyeckoe 3ansitue Ne9

YpaBHEHUs OKUCIIEHUSI-BOCCTaHOBIICHUsI. CTeneHb okucaeHuss. OKUCIUTENb U BOCCTAHOBUTENb.
OKHCITUTENIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH B IIPUPOJIE, IPOU3BOJICTBEHHBIX MpoIeccax 1
KU3ZHEJEATENIbHOCTH OpraHn3MoB. OKUCIUTEIbHO-BOCCTAHOBUTENIBbHBIN NOTEHIMA cpelibl. CocTaBieHue U
ypaBHUBAaHHE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEAKLUN METOIOM 3JIeKTpOHHOTro OanaHnca. Tunuyxsie
HEOPraHUYECKHE OKUCIUTENN U BOCCTAHOBUTEIH. DJIEKTPOJIU3 PACTBOPOB U PACIIIIABOB COJIEH.

IIK 2.1

Tema 3.2.
DNEKTPOIUTHYECKA
S MUCCOLHALINS U
WOHHBII 00MeH

OcHoBHOe coepkaHue

Teopernueckoe o0yuenune

Teopust >MEKTPONUTHUECKON auccormanuu. Peakmuu woHHOro oOmeHa. CocTaBieHHE peakIuii MOHHOTO
oOMeHa IMmyTeM COCTaBJIECHHUS UX TOJHBIX U COKPAIICHHBIX HOHHBIX YPaBHCHUH.

TMunponus coneit. 3HaueHHne THAPOIU3a B OMOJIOTHYEeCKHX 0OMEHHBIX Tporieccax. [[puMeHeHue ruapomsa B
HpOMBII_HJIeHHOCTI/I.

IIpakTnyeckoe 3ansaTue Ne 10

JlaGopaTtopHas pabota «Peakiuu ruapomsa.

OK 01
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HccnenoBanue cpenbl pacTBOPOB COJIei, 00pa30BaHHBIX CHIIBHBIMHU M CJIa0BIMU MPOTOJIUTAMU, U UX PEaKIUi
C pacTBOpaMHu IIEJI0YM U KapOoHaTa HaTpus. CocTaBlieHUE peakIMii THIPOIN3a COeH.

KonTpouabnas
CrtpoeHue BeniecTBa U XMMUUECKHUE PEAKIUH. 2
padora 2
Pazneua 4. Kunerndeckue 1 TepMOANHAMUYECKHE 3AaKOHOMEPHOCTH NPOTEKAHUSI XHMHUYECKHX PeaKIui 6
OcHoOBHOE coiep:KaHue 4 OK 01
Teopernueckoe 00yueHue OK 02
Tema 4.1 Xumuyeckue peakiuu. Knaccudukamus XMMHYECKUX peakuuil: mo (a3oBoMy cOCTaBy (TOMOTEHHbBIE U MK 2.1
Kunernyeckue reTEPOreHHbIE), IO UCTIOJIb30BaHUIO KaTaIn3aTopa (KaTaTUTHYECKUE U HEKATATUTUYECKHE). 2
3aKOHOMEPHOCTH  |CKOpPOCTh pEAKIMU, €€ 3aBUCUMOCTh OT pa3IMuYHBIX (PAKTOPOB: MPUPOABI PEATHPYIOUINX BEIIECTB,
NpOTCKAaHUA KOHIIGHTPALlMN pearupyrolux BemecTB, Temmeparypsl (mpaBuwio Baut-I'odda), miomany peakinmoHHON
XUMHUYECKHUX MOBEPXHOCTHU, HATMYUS KaTanu3aTropa. Poib Karaau3atopoB B IPpUPOAE U MPOMBIIIIIECHHOM MPOU3BOJICTBE
peaKIuii. IIpakTuyeckoe 3ansaTue Ne 11
PasHoBecue [Tpunnun Jle Hlatense. Bnustaue paznuvabix GakTOPOB HA U3MEHEHHUE PAaBHOBECHUS XUMHUUYECKUX PEaKIIHMA.
XAMUYCCKHUX 3aKOH JICHCTBYIOIIMX MacC U KOHCTaHTa XMMHYECKOTIO paBHOBecHs. PacueTsl paBHOBECHBIX KOHIEHTPALIHI
peakuuii pearupyromux BeniecTB U MPOIyKTOB peakiuii. Pacuers! TemoBoro s dexra peakuuu. 2
Pemienne npakTUKO-OpUEHTUPOBAHHBIX 3alaHui HA npuMeHeHue npuHnuna Jle-Illarense 1 HaxoxaeHUs
HATPaBIICHUSI CMEIICHUS PAaBHOBECHS XUMUYECKOW PEaKIUU M aHamu3 (aKTOpOB, BIUSIONINX HA CMEIICHUE
XUMHYECKOI'O PABHOBECHS.
KonTpoasnas .
CKOpOCTh XUMHUUYECKOHN PEaKIMy U XUMUYECKOE PAaBHOBECHE. 2
padora 3
Pa3nean S. CTpoenne u cBOIICTBA OPraHUYeCKHX BelleCTB 50
Tema 5.1. OcHOBHOe coep:kaHue 6 OK 01
Knaccupukanus, | Teopermueckoe oGyuenue
CTPOCHUE U [Ipeamer oprannueckoil XuMun. B3anMoCBsSI3b HEOPraHUYECKUX U OPTaHUYECKHUX BEILECTB.
HOMCHKJIaTypa XHUMHUYECKOE CTPOEHUE KAK MOPSIIOK COEAUHEHNS aTOMOB B MOJIEKYJIE COIVIACHO UX BAJIEGHTHOCTU. OCHOBHBIE
OpraHu4CeCKHUX MOJIO’KEHUSI TEOPUU XUMHUYECKOTO CTPOCHUs opraHumyeckux coenuHeHuid A.M. Bytiepoa. Yriepoansiit 2
BCIICCTB CKEJIET OPTaHMYeCKOW MOJICKYJbl. MOJIEKYJIIpHbIE W CTPYKTYpHBIC (pa3BEpHYTHIE, COKpAICHHBIC)

XUMHUYECKHe (OpMyIbl. 3aBUCUMOCTh CBOMCTB BEUIECTB OT XUMHUYECKOTO CTPOCHHUS MOJeKyn. M3omepus u
M30MeEpHI (CTPYKTypHasi,reomeTpuueckas (Iuc-Tpanc-u3omepus). KparHoCTh XMMUYECKO CBS3H.
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[lonatne o QyHkuuMoHanbHOM rpynmne. [IpuUHIMIB KIacCHPHUKAIMKA OPTaHWUYECKHX COCIMHEHUH.
MexnyHapoaHasi HOMEHKIIATypa U IPUHIUIIEI HOMEHKJIATYPbI OPraHUYECKUX COCAUHEHUMN.

IIpakTnyeckoe 3ansaTue Ne 12

HOMGHKHaTypa OpraHn4eCKux COG,Z[I/IHGHI/Iﬁ OTACIBHBIX KJIACCOB (HaCBIH_[eHHBIG, HCHACBIIIICHHBIC U

apOMaTUYECKHE YTIEBOAOPOIBI, CHUPTHI, (DEHONBI, ambIAeTUIbI, KETOHBI, KapOOHOBBIE KHUCIOTHI WU Jp.) 2

CocraBiieHHE TMOJTHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (POPMYII OPraHUYECKUX BEIIECTB OTIEIBHBIX KIACCOB,

MCTIOJIBb3YS MX HA3BaHUS MO CUCTEMATHYECKOM HOMEHKJIATypeE.

IIpakTyeckoe 3ansaTue Ne 13 )

Pacuetsl npocreiineit opmyibl OpraHM4eCKONH MOJIEKYJIbI, UCXO/IS U3 AJIEMEHTHOT0 cocTana (B %)
Tema 5.2. OcHoOBHOe coep:kaHue 14 OK 01
CsoiicrBa TeopeTnueckoe ofydenne 18 OK 02
OpraHu9CCKuX OU3NKO-XUMHUYECKUE CBOMCTBA OPraHMYECKUX COCIWHEHUH  OTHENbHBIX KIAcCOoB  (OCOOEHHOCTH IK 1.3
COe/IMHEHHH KJIacCU(UKAUKA U HOMEHKIATYphl BHYTPH Kjacca; TOMOJOTHYECKUU psa u oOmmas ¢hopMylna; U30Mepus; NK 2.1

dusznUYeCcCKre CBOMCTBA; XUMUYECKIE CBONCTBA; CIIOCOOBI MOTYUCHHS):

— TpenenbHbIe YriaeBoJOpoAbl. ['OpeHHe MeTaHa Kak OJMH U3 OCHOBHBIX HCTOYHHUKOB TeEIja B

MPOMBINIUICHHOCTH U OBbITY. CBOWCTBA MPUPOIHBIX YIIIEBOIOPOIOB, HAXOXKJACHUE B MPUPOJIEC U MPUMEHECHUE 4

aJIKaHOB;

— HEMpeJeNbHbIE YIIIEBOJAOPOAbl: aykeHbl. [lomuMepusanus 3THIIEHA KaK OCHOBHOE HAIlPaBJIEHUE €ro )

HCIIOIL30BaHU.

- HempeaenbHbIE YIIE€BOJOPOAbL: AJKUHBIL. ['OpeHue aleTuieHa KakK HCTOYHUK BBICOKOTEMIIEPATYpPHOTO )

MIJIAMEHM JJIs1 CBAPKHU U PE3KU METAILJIOB;

- apOMaTUYECKHE YIIIEBOIOPObl. BeH3011 1 ero romosioru. 2

— KHCJIOPOJICOIEpIKaIIie COeAMHEHHUS (0JHOATOMHBIE CITUPTHI M TpoCThIe 3upshl) [IpakTHueckoe npuMeHeHne )

ATaHOJIa U MPOCTHIX IPUPOB.

— KHUCJIOPOJCOJEpIKAIINE COCTUHEHUsT (MHOTOATOMHBIE CHUPTHI U (eHoubl). [IpakTHueckoe MpUMEHEHHE )

STHJICHTIIMKOJIS, TIHIepUHa, (heHona.

— KUCTIOPOACOIepKAINE COCTUHEHHUS (IbACTU bl U KeTOHBI). [IpuMeHnenne ¢popManbaeruia, areTaibIeruia, )

aleToHa
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— KHUCIIOPOJACOepKAIlue COSANHECHUS (KapOOHOBBIE KHUCIOTHI U UX MPOU3BOJHBIC) [IpuMeHeHNe YKCYCHOM
KHUCJIOTBI.

— KHCIIOPOJCOAepKAIINE COeAUHEHNU (YTIEBOIbI)

- JKUpBI KakK CJIOXHBbIE 3(QHPHl TIIHIEPUHA U BBICHIMX KapOOHOBBIX KUCJIOT. MblIa Kak COJM BBICHIMX
KapOOHOBBIX KUCIIOT. MOIOIIME CBOWCTBA MbLIIA;

— a30TCo/IepIKAIINE COCTUHECHUS (AMUHBI 1 aMUHOKHCIIOTHI, OCJIKH).

IIpakTnueckoe 3ansaTue Ne 14

[Tonyuenue n XuMU4YeCKre CBOMCTBA aJIKAaHOB U aJIKEHOB. PellleHne pacueTHBIX 3a/1a4 M0 YpaBHEHUSIM
peaKIuil C y4aCTUEM AJIKAHOB U AJIKEHOB.

IIpakTnyeckoe 3ansaTue Ne 15

[TomryueHnne 1 XuMHUYeCKUE CBOWCTBA AJIKUHOB U apeHOB. Perienne pacueTHbIX 3a7a4 0 YpaBHEHUAM
peakuuii ¢ yyacTueM OpraHMYeCcKUX BEIIECTB.

IIpakTyeckoe 3ansaTHEe Ne 16

[ToryueHnue u XuMHUYeCKUE CBOWCTBA CIUPTOB U (eHOJI0B. Pemenne pacueTHbIX 3a1a4 110 YpaBHEHUSIM
peakuuii ¢ yyacTueM CIUpPTOB U PEHOJIOB.

IIpakTyeckoe 3ansaTue Ne 17

[TonydyeHnue 1 XUMHYECKHE CBOMCTBA AJIbJAECTHIOB U KETOHOB. PellleHne pacyeTHbIX 3a/1a4 110 YpaBHEHUSAM
PEaKLH C y4aCTUEM albIAETUI0B U KETOHOB.

IIpakTnyeckoe 3ansiTue Ne 18

[TonmyyeHne U XuMHUECKUE CBOICTBAa KapOOHOBBIX KUCIIOT. PelieHne pacyeTHbIX 33124 110 ypaBHEHUSIM
peakIuii ¢ yqyacTueM KapOOHOBBIX KUCIIOT.

Tema 5.3.
Opranuueckue
BEILIECTBA B
KU3HEJEATENBHOCT
Y 4E€JIOBEKa.
IIpounsBoacTeo u
IPUMEHEHNE
OpraHUYECKUX

OcHOBHOe coep:kaHue

Teopernyeckoe o0yueHue

buooprannueckue coenuaenus. [IpuMmeHeHne u Guonorudeckas poib yriaeBoaoB. OKHCICHUE YIIIEBOJOB —
MCTOYHUK SHEPIHHU KHUBBIX OpraHn3MoB. O0IacTH MpUMEHEHUs aMUHOKUCIIOT. [IpeBpaieHus 6elKoB MUIU
B opranu3Mme. buonornyeckue pyHkiuu OenkoB. buonorndeckune GyHKIuM XupoB. Ponb opranmveckoit
XUMHUU B PEHICHUH MPOOJIeM MUIIEBON O€30MaCHOCTH.

HyxknenHoBble KHUCIOTBI: cocTaB U cTpoeHue. CtpoeHue HykJIeoTu0B. COCTaB HYKJIEHMHOBBIX KHCIIOT
(JIHK,PHK). Posb HyKJI€HHOBBIX KHCJIOT B )KU3HEICATCILHOCTH OPTraHU3MOB.

OK 01
OK 02
IIK 1.3
IIK 2.1
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BEIECTB B [Tpou3BOICTBO OpPraHMYECKUX BEIIECTB: MPOU3BOACTBO MeTaHola, mepepadborka Hedru. [lommdThinen kak
IIPOMBILIUICHHOCTH |KPYIIHOTOHHAXHBIM IPOAYKT XUMHUYECKOro Ipou3BoicTsa. IIpumenenue stwiieHa. IIpousBoactso u

NpUMEHEHNE KayuyKa U PE3UHBL.

CuHTEeTHYECKUE U UICKYCCTBEHHBIE BOJIOKHA, UX CTPOEHHE, CBOMCTBA. [IpakTHueckoe UC0b30BaHUE BOJIOKOH.

CuHTeTHYECKHE IUICHKU: n30JiAud 4J1s1 IIpoBOJI0OB, MCM6paHBI IJId OIPCCHCHU BOJbI, 3allIUTHLIC TINICHKHW IJI

ABTOMOOWIIEH, MIIACTBIPH, XUPypruueckue noBs3ku. HoBble TEXHOIOTUHU albHEHUIIEro COBEPIIEHCTBOBAHUS

MOJIMMEPHBIX MaTEpPHAIIOB.

Posb opranndeckoit XuMuu B pelieHuu NpodieM 3HepreTuYeckoil 6€30MacHOCTH, B Pa3BUTUH MEAUIIMHBI,

CO3/IaHMH HOBBIX MaT€pUAJIOB, HOBBIX HCTOUHUKOB YHEPTHH (1bTEpHATUBHBIE HCTOYHUKU YHEPTHUH).

IIpakTnyeckoe 3ansaTue Ne 19

Pemienne npakTMKO-OPUEHTUPOBAHHBIX 33JaHUN 110 COCTABIICHUIO XMMUYECKUX PEAKIUN, OTPAXKAIOIUX

XUMHUYECKYIO aKTUBHOCTh OPTaHHMUYECKUX COCAMHEHUH B Pa3IMYHbIX Cpefax (MPUPOIHBIX, OMOJIOTHYECKUX,

TEXHOTEHHBIX ).
KonTpoasnas .

CTpyKTypa U CBOIICTBa OPraHNYEeCKUX BEILECTB.
padora 4
Pazneua 6. JucnepcHblie cHCTEMBbI
Tema 6.1. OcHoOBHOe coep:kaHue OK 01
HucnepcHbie Teopernyeckoe o0yueHue OK 02
CHUCTEMBI U Hucnepcusie cucteMbl. Komonaneie cucteMbl. UCTHHHBIE pacTBOPBI. OK 07
¢haxTopsl UX PactBopenne kak ¢usnko-xummuueckuii mporecc. PactBopsl. CnocoObl NPUTOTOBIEHUS PACTBOPOB. 1K 2.1
YCTOHYMBOCTH PactBopuMocTs. MaccoBas 10751 pacTBOPEHHOro BemiecTBa. [IpenenbHoO n1omycTHMble KOHIEHTPALMU U UX

HCIIOJIb30BaHUE B OLIEHKE SKOJIOTHUECKOl 0€30MacHOCTH.

Knaccudukanus aucrnepcHbix cucteM mo coctapy. CTpoeHue U pakTopbl yCTOMYUBOCTH JUCTIEPCHBIX CHCTEM.

Pacno3HaBaHue HMCTHUHHBIX PAacTBOPOB, KOJUIOMIHBIX PAacTBOPOB M TpyOoaucmepcHbXx cucrteM. CTpoeHue

Mmuueuibl. PaccenBanue cBeTa Mpu MpOX0XKIACHUU CBETOBOIO My4yKa Yepe3 ONTUYECKU HEOJHOPOIHYIO CPEAY

(3¢bdexra Tungans).
Tema 6.2. OcHoBHOE coiep:KaHue OK 01
Uccnenosanue JlaGopaTopnas pa6ora Ne 1 OK 02
CBOMCTB K 2.1
JHCTIEPCHBIX JlabGopaTtopHnas pabota «[IpuroroBiaeHue pacTBOPOBY.
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CHUCTEM IJIA UX

[IpuroToBnenue pacTBOPOB 3aJaHHOW (MOJISIDHOM) KOHLIEHTpalMH (C NPaKTUKO-OPUEHTHUPOBAHHBIMU

UJICHTUPUKAIIMA  |BOIPOCAMH), OTIPE/IeIEHUE CPeibl BOAHBIX PACTBOPOB.
IIpodeccnonanbHO-OpHEHTHPOBAHHOE CO/lep:KaHue (Coep:KaHNe NPUKJIATHOTO MOAYJIS) 42
Pa3znen 7. XumMus B ObITY M IPOM3BOACTBECHHOM JeSITeIbHOCTH YeJI0BeKa 6 OK 01
Tema 7.1. OcHOBHOE coIepKaHue 6 OK 02
Xumus B ObiTy B |TIpakTudeckue 3ausaTusi Ne 20-22 6 OK 04
IPOM3BOICTBEHHOM 4 OK 07
ACATCIIBHOCTH Dkonorudeckas 6€30MacHOCTb MOCIEACTBHI OBITOBOM U MTPOU3BOJICTBEHHON NEATEIILHOCTH YEIOBEKa, 1K 1.3
1CI0BCKa CBsI3aHHasl ¢ IepepabOTKOM BEUIECTB; MK 2.1

MenunuHcke Kelchl Ha aHaiu3 HHGOPMAITUHU O POU3BOJICTBEHHON JACATEIHHOCTH YEI0BEKa, CBA3aHHOM C

nepepadoTKOM U NOTYyYEHHUEM BEILECTB, a TAKIKE C IKOJIOTHYECKOH 0€30MacHOCTBIO.

3amuTa keiica: [IpeacrarieHue pe3yabTaToB PEIICHHUS KEHCOB (BBICTYIUICHHE C TTPE3CHTAIINCH )

2

Pa3nen 8. UccnenoBanue u XuMu4ecKHuii aHAIU3 00beKTOB OMocdepbl (VI YKPYNHEHHBIX Ipynn cnenuanabHocreii: 31.00.00, 36
33.00.00, 34.00.00)
Tema 8.1. OcHoBbl |OCHOBHOE CO/IepKAHUE 8 OK 01
1ab0paTOpHOM JlaGoparopubie 3ansTust Ne 2 2 IIK'1.3
[IPAKTHKH B JlaGopatopHas pabota «OCHOBBI JTa0OPATOPHOM MPAKTUKI. 1K 2.1
npodeccHOHANBHEI | JJTaGopaTopHas HOCYIa i XUMHUECKHE peakTHBEL. OCHOBHEIE 1abopaTopHsle onepanuu. JlabopaTopHoe 2
X 11ab0paToOpHsIX ob0opynoBanue. TexHuka 6€30MacCHOCTH U MpaBHiia paboThI (MOBEACHMS) B Ja0OPATOPUU.

IIpakTyeckue 3ansaTus Ne 23-25 6

BeinosHeHne THIIOBBIX PacyeTOB 110 TEMATHKE SKCIEPUMEHTA (BBIXO MPOAYKTA peaKIMH, Macca HaBECKH,

00bEM PaCTBOPHUTEIIA).

O0paboTKa JaHHBIX, aHAJIU3 U OLIEHKA UX JOCTOBEPHOCTH (BBIYMCICHNUE CPEAHEr0 3HAUECHUS 6

9KCHEPUMEHTAIbHBIX JAHHBIX, TOTPELIHOCTH).

[IpencraBnenue pe3ynbTaToOB SKCIEPUMEHTA B pa3Nu4HON hopme (Tabnuima, rpaduk, oT4eT, JOKIaL,

IIpe3eHTaLNS).
Tema 8.2 OcHOBHOe coep:kaHue 6 OK 01
XUMHUYECKUI Teopernueckoe o0y4enne 2 OK 02
aHaju3 Mpod BOJIBI 2 OK 07
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Knaccudukanus mpo0 Boabl 0 BUAY M HA3HAYEHUIO, HCXO/IS U3 €€ XUMUYECKOTO COCTaBa.
OpranosenTH4ecKe CBOMCTBA (3amnax, Ipo3padyHoCTb, IBETHOCTb, MyTHOCTB) BOABI. KHNCIOTHOCTD 1
11eJI04HOCTh BOJbL. pH cpenbl u MeTonbl ee onpezenenns. JKecTKOCTb BOABI M METO/BI €€ OIPEIEIICHHUS.
CymHocTh METOAA TUTPOBAHUS.

Bunbl s)xecTkoCTH BOJBI (BpEMEHHAsA U NIOCTOsIHHAS ). JKECTKOCTh BOJIbI KaK MPUYMHA BBINAJACHUS OCA/IKOB
wn 00pa30BaHMs COJICOTIOKEHNH, UMEIOIIMX MECTO B OBITY M Ha IIPOU3BO/ICTBE.

CocraB coJeil, BbI3bIBAIOLINX )KECTKOCTh BOJIbl. XMMHUYECKHE IIPOLIECCHI, YCTPAHSIOLINE HKECTKOCTh BOBI.
VYpaBHEHUS XUMHUECKUX PEAKLUN, HIUTIOCTPUPYIOLINX MPOLECCHI, TPOUCXOASIIIE IPH YCTPAHEHUN
KECTKOCTH. Y CTpaHEHUE BPEMEHHOM KECTKOCTH OBITOBBIMHU U XUMUYECKUMU crioco0amu. CriocoOsbl
YCTpaHEHUS IOCTOSIHHOMN KECTKOCTH.

IIpakTnyeckoe 3ansiTue Ne 26

CnocoObl BBIPAXKCHUSA KOHIICHTpANU paCTBOPOB: MAaCCOBad J0JII PACTBOPCHHOI'O BCIICCTBA, MOJIIpHAs U

MOJIsUIbHAs! KOHLEHTpaluu. TUTp pactBopa. Pemenne npakTuKo-opueHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN

Ha pacyeT KOHIEHTPALUN 3arps3HAIOIIMX BEUIECTB U UX CPABHEHHUE C MPEAEIBHO 10ITYCTUMBIMU
koHuentpanusmu (I11K).

JlabopaTopHbie 3ansiTust Ne 3

HccnenoBanne XMMUYECKOTO COCTaBa MPOO BOJIBI.

JlabGopaTtopHas pabora «Onpenenenne pH Boabl U €€ KHCIIOTHOCTH.

Omnpenenenue pH cpeabl ¢ MOMOIIBIO YHUBEPCATIBHOIO MHMKaTOpa. Vcnonb30BaHue TUTPOBaHUS IS
oTpenieNieHust KUCIOTHOCTU. Onpenienenne o01eii KUCIOTHOCTH BOJIbI, pacueT CBOOOIHOM KHCIOTHOCTH.
Omnpenenenue obmmeit 1 cBOOOAHOM mienoyHocTH. CocTaBIeHUE YPaBHEHUN peakiuii, MPOTEKAOIUX MPH
OTIpeIeIeHUH KUCIOTHOCTH/ IEIOYHOCTH P00 BOBI. Y CTAHOBJICHHE CIIOCOOOB UCIIOIB30BAHUS
UCCIICIOBAaHHBIX MTPOO BOJIBI B XKU3HEIEATEILHOCTH YEIOBEKa, HA OCHOBE MOJTYYECHHBIX JIaHHBIX O COCTaBE.

IIK 1.3
IIK 2.1

Tema 8.3
XUMHUdeCcKu
KOHTPOJIb KaueCcTBa
MPOJIYKTOB
MUTaHU

OcHOBHOe coep:kaHue

Teopernyeckoe o0yueHue

KauecTBeHHBIN XUMUYECKUI COCTaB MPOAYKTOB NMUTaHus. Bemectsa, Ganscuduuupyromnme npoayKThl
NIUTaHM, ¥ BELIECTBA, 3arPsI3HAONIME NPOAYKThI MUTaHus. OnpeneseHne 3arpa3HsaonMX XUMHUECKUX
BEILECTB B IPOAYKTAaX IMUTAHUS, ONIPEACIIEHUE BEILECTB, HE 3asBJICHHBIX B COCTAaBE IPOJYKTOB ITUTAHMUS.

IIpakTyeckoe 3ansaTHE No27

OK 01
OK 02
OK 07
IIK 1.3
IIK 2.1
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Opranuueckie ¥ HeOPraHMYECKHe BEIIECTBA, BXOAAIINE B COCTAB MPOAYKTOB nuTanus. OnpeaeicHue
cocTaBa OJIIO] Ha CO/Iep)KaHUe MaKpO M MUKPO3JIEMEHTOB. M3ydeHne Mpe/yIoKeHHBIX MTPenojaBaTesieM O
Ha PeAMET XMMUYECKOT0 COCTaBa, ONPEISIICHHE I0JICH OT CYTOYHOW HOPMBI MaKpO M MUKPOAJICMEHTOB B 2
yKa3zaHHOM OJroie.

Pemienre npakTHKO-OpUEHTUPOBAHHBIX 33134 M0 KyJIHMHAPHOW TEMAaTHKE PAa3IUYHBIX THIIOB.

JlabopaTopHble 3ansiTus Ne 4 2

HccnenoBanne XMMUYECKOTO COCTaBa MPOAYKTOB IMUTAHHUS.

JlaGopaTopHas paboTa Ha BEIOOD:

1. JlTabopaTopHas pabora «OO0HapyKE€HUE HUTPATOB B IPOTYKTAX MTUTAHUSD).

HccnenoBanue MaTepraioB MOJYKOJIHYECTBEHHBIM METOAOM OMpPEIeNICHHsI HUTPATOB C CIIOJIb30BaHHEM
nudeHnIaMuta (KOPHETUIOAbI OBOIIEH, JTMCThS M KOUEPBIKKA KaITyCThI, 0B GPYKTOB). AHAINU3 YPOBHS
3arpsA3HCHHUA HUTPATAMHU IO HHTCHCUBHOCTU OKpalIUBAHUSA IIPOJYKTOB PCaKIHUHU.

Tema 8.4 OcHoBHOe coepkaHue 6 OK 01
XUMHUYECKUI Teopernueckoe o0y4enne 2 OK 02

aHanus mpoo Knaccudukanus mous 1o BUAY ¥ Ha3HAYCHUIO, UCXOS U3 XUMUYECKOTO cocTaBa. neHTudukanus npoos OK 07
I104BBI IIOYBBI 10 €€ XUMUYECKOMY COCTaBY, OIIMCAHUE BO3MOKHOCTEH €€ IPUMEHEHUS. 1K 1.3
TpeOoBaHMsI K Ka4eCTBY MOYBHI PA3TUYHOTO HazHaueHUs. Onucanue 0coOEHHOCTEH UCIOb30BaHNS TTOYB B [K 2.1
3aBUCUMOCTH OT THUIIOB, CITOCOOBI YTyUIIIEHUSI Ka4eCTBa IMOYB B 3aBUCUMOCTH OT Ha3HAYCHUSI.

O06nacT KCTIOL30BaHMS OPTAHUYECKUX yI0OPEHU B 3aBUCUMOCTH OT Ka4eCTBEHHOTO cocTtaBa. Onucanue
OpPTraHWYECKUX YIOOPECHHI M MX MPUMEHEHNE B 3aBUCHMOCTH OT COCTaBa MOYBHI U €€ PA3HOBUTHOCTH.

IMpakTuueckoe 3ansitue Ne28 2

O6nactu HazHaueHUs (MPUMEHEHUS) TIOUBBI, UCXO/IS U3 KAYECTBEHHOTO U KOJIMYECTBEHHOTO COCTaBa.
AHanu3 HOpMAaTUBHOW TOKYMEHTAIWH.

Ponp HeopraHm4eckux BENIECTB B KAU€CTBE MUHEPATBHBIX YIOOPECHUA, yIyUIIHTENCH MOYBBIL. 2
CocTaB MUHEpAITBHBIX YAOOPEHUN U UX TPUMEHEHHE B 3aBUCUMOCTH OT COCTaBa MOYBBI U €€ Pa3HOBUTHOCTH.
B3aumocBsi3b cocTaBa ynoOpeHuil ¥ X BIMSHUS HAa BETETATUBHBIE CBOWCTBA U TUIOOHOIICHNE PACTEHUH.

JlaGoparopHble 3ausiTus Ne 5 2

I/ICC.HGI[OBaHI/Ie XUMHYCCKOT'O COCTaBa Hp06 IIOYBBbI.

JlaGopaTtopHnast pabota «Onpeaenenne pH BOgHOM BBITSHKKH TTOUBBI, €€ KUCIOTHOCTH U MIETOYHOCTH.
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HccnenoBanue BOIHBIX BRITSHKEK 00pA3IOB TOTOBBIX MOYBEHHBIX cMecei (ISl pa3HBIX TUIIOB PACTEHUH).
Omnpenenenne pH mouBsl ¢ UCMONB30BAHUEM UHAUKATOPOB. OlleHKa TUIIOB MOYB B MIPEICTABICHHBIX
oOpa3iax (CHIbHOKHCTAs, KUCIast, CIIa0OKHUCIIas, HEUTpanbHasl, MIeI0YHAs).

Tema 8.5 OcHoOBHOe coep:kaHue 10 OK 01
HccnenoBanue Teopernueckoe o0y4enune 2 OK 02
00BEKTOB VY4eOHO-Hccae10BaTeNbCKHM POEKT B 00J1aCTH Mccae0BaHus 00beKTOB buocdepsl. O030p TeM yueOHO- OK 04
brocdepst UCCIIEIOBATEIbCKUX MIPOCKTOB. AJITOPUTM BBINIOJHEHUS IpoekTa. OnpeaeneHue npodaeMbl HCCIIEJOBAHUS. 2 OK 07
MerToap! MouckKa, aHajin3a 1 00paboTKH HHGOPMAIIMH O MTPOEKTE B Pa3IMYHBIX HCTOYHHUKAX. 1K 1.3
IpakTuyeckue 3ansaTuss Ne 29-30 4 [K 2.1
O06ocHOBaHME aKTyaJIbHOCTH BHIOpaHHOW TeMbl. BrisiBIeHHe mpobieMbl uccienoBanus. Beioop 00BeKTOB 1 2
MeTo10B uccienoBanus. [locraHoBka nenei u 3agau uccnenoBanus. OnpeaencHue NpoAyKTa UCCIe10BaHUS.
OmnpezneneHue 3TaloB U COCTaBIICHHUE IIJIaHA UCCIIEI0BaHMU.
3ammra npoexkra: IIpencrtaBieHue pe3ylbTaTOB BBHIMOJIHEHUS Y4eOHO-HCCIIENOBATEIbCKUX MPOEKTOB 2
(BBICTYIIJICHUE C MTPE3EHTAIINEH ).
JlaGoparopHbie 3ansiTus Ne 6-7 4
HccnenoBanue npeniokKeHHOro 00beKTa Ha KUCIOTHOCTD, IEIOYHOCTh, XUMHUYECKUI COCTaB (3arps3HUTENH,
MaKpo- U MUKpodneMeHThl). OOpaboTka pe3ynbraTroB uccienoBaHus. OlleHKa KadyecTBa HCCIEIYeMOro 4
00BEKTa, UCXOJIS U3 PE3yJIbTATOB XUMUYECKOTO aHAIIN3A.
IIpomeskyTouHas arTecTauus (MTOroBasi KOHTPOJIbHAasi padora) 2
Bcero 144
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3. YcaoBus peaju3anuy NporpaMmal 001meo0pa3oBaTebHONH JUCHUINIIMHBI

3.1. TpeGoBaHuss K MUHUMAJIbHOMY MAaTEePHATbHO-TEXHHYECKOMY
o0ecrne4eHnIo

Jlnst peanuzanuy MpOrpaMMbl AUCIUIUIMHBL JOJKHBI OBITh MPETYyCMOTPEHBI
CIeAyIoNIUe CrelraibHble TOMEIICHUS: YIeOHbIM KaOMHET XUMHUH U/ WK yaeOHOU
XUMHUYECKOH JTab0opaTopuu.

OO6opynoBanue y4eOHOro KaOuHeTa (HAIJISHbIE TMOCOOMA): HAOOPHI
HIAPOCTEPKHEBBIX MOJIENIC MOJIEKYJ, MOJEIH KPUCTAIUIMYECKHX PEIIETOK,
KOJUICKITUU TIPOCTHIX M CJIOXHBIX BEIIECTB W/WIM KOJUICKIIMH TIOJIUMEPOB;
KOJUIEKIUSI TOPHBIX MOPOJI U MUHEPATIOB, Tabaua Menaeneesa, yueOHbie (PUIIbMBI,
u(ppoBbie 00pa30BATENbHBIE PECYPCHI.

Texnunueckne cpeacrsa oOy4YeHHsi: KOMIBIOTEp C  YCTPOWCTBAMM
BOCIIPOU3BEJEHUS 3BYyKa, [MPUHTEP, MYJIbTUMEIUA-TIPOCKTOP C  OSKPAHOM,
MyJIbTUMEIUMHAS JOCKA, YKa3Ka-NPE3EHTEP I IPE3CHTALMM.

O6opynoBanue jaGopaTopun U pado4Yux MecT Ja0OpPaTOPUU: MEH3YPKH,
MUINETKU-KANEIbHULIBI, TEPMOMETPbI, MHUKPOCKOM, JIyIbl, MPEAMETHbIE U
MOKPOBHBIE CTEKJIA, TUIAHIIETHI JIJIs1 KaleJIbHBIX peakiui, puibTpoBanbHas Oymara,
IPOMBIBAJIKH, CTEKJISIHHbIE NPOOMPKH, PE3UHOBBIE MPOOKH, (OHAPHUKH, HAOOP
PEaKTUBOB, CTEKJISTHHbIE MAJOYKH, IITATUBBI ISl MPOOUPOK; MEPHBIE HWJIMHAPHI,
BOPOHKM CTEKJIIHHBIC, BOPOHKH JeNuTeabHble HumHapuueckue (50-100 mn),
CTYIIKH C MEeCTUKOM, (aphopoBbIe YaIlKH, MUHIIETHI, GUILTPHl OyMakHbIE, BaTa,
MapJisi, YaCOBBIE CTEKJIA, DJICKTPOIUIUTKH, JIa0OpATOPHBIC IITATHBBI, CIIUPTOBBIC
TOpEJIKU, CIIUYKU, IPUOOpP IJIs MOTydeHUs Ta30B (WM MpoOHpKa ¢ ra300TBOAHON
TpyOKoO#), AepkaTenu sl MPOOMPOK, CKISHKUA JJIS XPaHEHUSI PEaKTHUBOB,
pazaaTouHble JOTKH; XxuMuueckue crakansl (50, 100 u 200 mut); mimaTenu; MUHIETHI,
TUTEJbHBIE IIUIIBL, CEKYHIOMEPHI (TaliMepsl), MepHble TpoOupku (Ha 10-20 mn) u
MepHbIe Kos0bI (25, 50, 100 1 200 mn), BoastHas 6aHs (UM TEPMOCTAT), CTEKJISTHHbIE
Najo4YKH;,; KOHWYeCKre KoJObl st tutpoBaHus (50 u 100 mur); MHIUKATOpHBIC
MOJOCKKM Juisi  onpeneneHuss pH u  cranpgapTHas WHAMKATOpHAs —IIKaja;
YHUBEpCAIbHBIN MHAUKATOP; nuneTku Ha 1, 10, 50 miu (unu no3aropet Ha 1, S u 10
MJI), OIOpeTKH Uil TUTPOBaHMS, MeIWIMHCKHe Immpuikl Ha 100-150 wmo,
Ja00paTOpHBIE W/WUJIU aHATUTUYECKUEe Bechl, pH-MeTphl, cymmibHbIN mKad, u ap.
JabopatopHoe 000pYI0BAHUE.
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3.2. UndopMmanmoHHoe o0ecrieyeHHe peau3aluy MporpaMmsl
OcHOBHBIE EeYaTHbIE U3TaAHUSA
1. Xumus. 10 xmacc : ydel. s obmieoOpa3oBaT. opraHu3ariuii: 0a30BBIN
ypoBeHsb / I'. E. Pymsutuc, ©. I'. ®enbaman. [lpocsemenue, 2021 rr.;
2. Xumus. 11 wmace : yuel. mnma obmieoOpazoBaT. opraHu3anuii: 0a30BbIiI
ypoBenb / I'. E. Pymzutuc, ®. I'. ®enpaman. [Ipocsemienue, 2021 rr.
3. [leromuxuna, H. A. O6mas xumus: yueonuk s CI10 / H. A.
[leromuxuna, JI. B. Munaesckas. — Cankr-IletepOypr: Jlans, 2021. — 164 c.

I[OHO.]'IHI/ITeJlI)HbIe HCTOYHHUKHU

l. Xumus. 10 kmace. YroyOnéHusiii yposens : yueOnuk/ B.B. Epemun, H.E.
Kysemenko, 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. YroyOn€énusiii yposenb : yueOHuk/ B.B. Epemun, H.E.
Ky3pmenko, A.A. [po3noB, B.B. Jlynun; non pen. B.B. Jlyauna. — M.:
[Ipocsemienne, 2022. — 478, [2] c.: un.

3. Xumusi. YrinyOneHaold ypoBeHb. 10—11 kmaccel: pabodast mporpamma K
muauu YMK B.B. Jlynuna: yaeOno-metonnueckoe nocobue / B.B. Epemun,

A.A. po3nos, N.B. Epemuna, 2.10. Kepumor. — M.: IIpoda, 2017. — 324, [1] c.
4. Metonnueckoe nocodue k yueouuky B. B. Epemuna, H. E. Ky3bpmenxo,
B.1. Tepennna, A. A. [Ipo3nosa u np. «Xumusi. YriryOneHHblld ypoBeHby. 10 kinace
/ B. B. Epemun, A.A. [Ipo3nos, N.B. Epemuna, B. . MaxonuHa,

O. 1O. CumonoBa, 3.1O. KepumoB. — M.: JIpoda, 2018. — 339 c. : u.

3. Meroanueckoe nmocodue k yueOnuky B. B. Epemuna, H. E. Ky3pmenko, A.
A. Jlpo3noBa u ap. «Xumusi. YriayoneHHbii ypoBeHby». 11 kiacc / B. B. Epemun,
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: yuebHO-meToanueckoe nocooue / E. B.
['yceBa, M. P. 3uranmmuna, /. . KynukoBa. — Kazans: KHUTY, 2019. — 168 c.
— ISBN 978-5-7882-2792-4. — TekcT: aneKTpoHHBIA // JlaHb : 3JEKTPOHHO-
oubnuoteunass cucrema. — URL: https://e.lanbook.com/book/196096 (nmara
oOpamienus: 14.10.2022). — Pexxum qoctyma: Juist aBTOPU3. MOJIb30BATENCH.

7. Yepuukona, H. FO. Xumus B 10CTyMHOM H3J10KEHUU: YU4EOHOE MOcoOue s
cno / H. FO. YepnukoBa. — 2-e u3n., crep. — Cankr-IletepOypr: Jlanb, 2022. —
316 c. — ISBN 978-5-8114-9500-9. — TekcT: 351eKTpoHHBIi // JIaHb: 371€KTPOHHO-
oubnmuoteunass cucrema. — URL: https://e.lanbook.com/book/195532 (mara
obpamenusi: 14.10.2022). — Pexxum ocTyma: Jj1sl aBTOpU3. MOJIb30BaTEIEH.
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8. esuunpina, JI. B. Xumus: yue6noe nocobue / JI. B. IlleBuunpina, A. U.
AmnapueB. — HoBocubupck: HI'TY, 2017. — 92 c. — ISBN 978-5-7782-3345-4. —
Texct: snexTpoHHblil // JlaHb: aneKTpoHHO-OMONHMOTEUYHass cuctema. — URL:
https://e.lanbook.com/book/118505 (mata obOpamenusi: 14.10.2022). — Pexum
JOCTYyTIA: JJIsl aBTOPU3. MOJIb30BaTENEH.

0. bnunos, JI. H. Xumus: yueOnuk ansa CI1O / JI. H. biunos, U. JI. [Tepduiora,
T. B. CokonoBa. — 2-¢ u3sa., crep. — Cankrt-IletepOypr: Jlans, 2021. — 260 c. —
ISBN 978-5-8114-7904-7. — Tekct: »aneKTpoHHbIH // JlaHb: 3I€KTPOHHO-
oubnuoteunass cucrema. — URL: https://e.lanbook.com/book/167183 (mara
obpamenus: 14.10.2022). — Pexum noctyna: A aBTOPU3. MOJIb30BaTEICH.

10. Tabpuensn, O. C., JIsicoBa, I'. I'. Xumust: kaura Jj1s mpemnoaBarens: yueo.-
MeToJ1. mocobue. — M. Axkanemus, 2012. - 332 c.

11. UYepuukoBa H. IO., MemepsikoBa E. B. Pemaem 3amaun 1no xumuu
camocTtosTenbHo: yueoHoe nocobue / H. FO. Uepnuxona, E. B. Memepsikoa —
Cankrt-IletepOypr: Jlansb, 2022. — 328 c.

12.  PesnukoB B. A. COOpHHUK ympa)kHEHHI M 3aJlad 10 OPTraHUYECKON XUMUU:
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, . I'. Xansuenko, B.B.
JIn6anoB — Cankr-IletepOypr: Jlans, 2020. — 152 c.

14. Tao6puensn O.C. Xumus: yueb. nas cryd. npod. yue6. 3aBeaenuii / O.C.
["abpuensn, N.I'. Octpoymos. — M., 2016.- 256 c.

15. Ta6puensa O.C. Xumus it npodeccuil v CrenuaibHOCTEN TEXHUYECKOTO
npoduiis: yueOHUK JUIsl CTyHd. Y4pexaeHuu cpen. npod. odbpazosanus / O.C.
[Na6puensn, U.I'. OctpoymoB. — 4-e u3a., crep. — M. : M3narenbckuil EHTP
«Axagemus», 2017. — 272 c.

NuTepHer-pecypcesl
1. hvsh.ru — XKypnan «Xumus B mkosey.
2. https://postnauka.ru/themes/chemistry — JeKuMu 0O XUMHUA Ha CalTe
[ToctHayka. http://gotourl.ru/4780 (http://elementy.ru/)
Hay4no-mmonynspHbiii MPOEKT «IIEMEHTHl OOJNbINOoN Haykm» (Ppu3nuka, XUMUM,

MaTeMaTuKa, aCTpOHOMHsS, HayKd O KU3HHM, Hayku o 3emuie). 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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5. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)
OTKpbITast 3JEKTpOHHAs OMOIMoTeKa XuMuaeckoro noptana «Chemnety», conepxxur

yueOHble ¥ MHGOPMAIMOHHBIE MaTEpHUalbl AJsl IIKOJIBHUKOB U yuuTeseil. B Hei
MOKHO HaWTH Y4YeOHHUKH MO OOIIed M HEOPraHMYeCKOH XUMHUHU, OpPraHU4YeCcKOu
XUMHUH, MyJIbTHMEAMAMATEPUAIIbI, A TAKXKE 3aJa4yd XUMUYECKHUX OJIMMIMAL C
PELICHUAMH, 3a]Ja4l BCTYIIUTEIbHBIX 3K3aMEHOB /17151 a0UTYpUEHTOB.

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

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

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

Cucrema IUCTAaHIIMOHHOTO OOYYEHHWsI, HamlpaBlieHHas B IEPBYK OdYepeab Ha

MOJITOTOBKY K OJIMMITHAJAaM BCEX YPOBHEH — OT IIKOJIBHBIX 10 MEeXTyHapO HOM.
CaliT conep>XKUT OrPOMHOE KOJUYECTBO 3ajad, CTPYMITMPOBAHHBIX KaK IO TEMaM,
Tak U 1o oymmnuagaMm. [lo BceM OCHOBHBIM pazjieliaM XUMHH TPUBEIEH
TEOPETUUECKHI MaTepral U pa3o0paHbl PEIICHHS 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/)

PyCCKOSA3BIYHBIN CalT O CBOMCTBAX XUMUYECKUX IJIEMEHTOB.

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

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

00pa30BaTENbHBIX KYpCOB M BHUJACOJIEKUMH U IIKOJBHUKOB, CTYJCHTOB U
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, NOCBAIEHHBIA TPAKTHUECKON paboTe B 1abopartopuu
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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

JOJDKHBI 3HAaTh, INOHHUMATh U JEMOHCTPUPOBATH II0 3aBEPIICHUN HW3yYCHUSI
JOUCIIUILINHBI.
Koa m HaumenoBanue Pa3zpen/Tema Tun oueHOYHbIX MEPONIPUATHIA
(opmMupyemMbIX
KOMIIeTeHIH I
OK 01. Beibupars cioco6s1| Pazgen 1.
pelIeHus 3a1a4 Tewmspr 1.1.,1.2
npogeccuoHaTbHON Paznen 2.
IeATEeTbHOCTH Temsr 2.1.,2.2., 2.3.
MIPUMEHUTEIBHO K Pasznen 3.
Ppa3IMYHBIM KOHTEKCTaM Tewmsr 3.1., 3.2.
Paznen 4.
Tema 4.1.
Paznen 5.
Temsr 5.1.,5.2., 5.3.
Paspen 6. - YCTHBIH O1pOC;
Temsr 6.1.,6.2.
Pasnen 7. -(pOHTANILHEIN OIIPOC;
Tema 7.1. -OllEHKa KOHTPOJIBHBIX paboT;
Pa3nen 8.
Temsi 8.1,8.2,8.3,8.4,8.5 | “abmoznenue 3a xonom
OK 02. Ucnonb30Barh Pazmen 1. BHHOJTHeHm 7a00paTOpHEIX
COBPEMEHHbIE CPEJICTBA Tema 1.1. pabor;
IIOMCKa, aHaIn3a U Paznen 2. -OLICHKA BBIIOJIHCHMA
UHTEPIIPETaluU Temsr 2.1.,2.2.,2.3. 11ab0opaTOPHKIX paboT;
HH(OpMALHH 1 Paznen 4. -OIICHKA MPAKTHYECKUX PadoT
MH(pOPMaLMOHHbIE Tema 4.1. (pemeHns KAaYECTBEHHBIX,
TEXHOJIOTUH IS Paznen 5. pacueTHBIX 3ajau4);
BBITTOJIHEHHS 33124 Temsr 5.2.,5.3. N
N OIICHKA TECTOBBIX 3aIaHUIi;
po(ecCHOHATBEHOM Pasnen 6. ’
JIEATCITBHOCTHU Tewmsl 6.1., 6.2.
Pazgen 7.
Tema 7.1.
Pazpnen 8.
Tewmsr 8.2, 8.3, 8.4, 8.5
OK 04. DddexTruBHO Paznen 7.
B3aHMOJICHCTBOBATh U Tema 7.1.
paloTaTh B KOJUIEKTUBE U | Pa3nen 8.
KOMaHJe Tema 8.5
OK 07. ConelicTBOBaThL Paznen 6.
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COXpaHEHHIO
OKpY>Karolleu Cpenbl,
pecypcocOepexeHuIo,
MPUMEHSATH 3HaHUS 00
W3MCHCHHHU KJIMMAaTa,

Tema 6.1.
Paznen 7.
Tema 7.1
Paznen 8.
Tewmsr 8.2, 8.3, 8.4, 8.5

TIPUHIIHITBI

OepeKIMBOTO

MIPOU3BOJICTBA,

s pexTuBHO

JIEUCTBOBATE B

Ype3BbIUANHBIX

CUTYaIUsAX
IIK 1.3. Oxa3pIBaTh Pazmen 2.
nH(OpMaIMOHHO- Tewmbr 2.2.
KOHCYJIbTaTHBHYIO Tomois | Paszgen 5.
OTpeOUTENM, Tewms! 5.2., 5.3.
MeTUIMHCKUM paboTHukam | Paszen 7.
M0 BEIOOPY JIEKApPCTBEHHBIX Tema 7.1.

Paznen 8.

[IpenapaToB U APYTrux
TOBAPOB ATEYHOIO
ACCOPTUMEHTA

Temsr 8.1,8.2, 8.3, 8.4, 8.5

[1K 2.1. U3roraBnuBaTth
neKapCcTBEHHbIE (DOPMBI 110
peuenTam 1 TpeOOBaHUIM
MEIUIIUHCKUX OpTaHU3aINi

Paznen 2.

Temnr 2.1.,2.2.,2.3.
Paznen 3.

Tema 3.1.

Paznen 4.

Tema 4.1.

Pazpnen 5.

Temsr 5.2.,5.3.
Paznen 6.

Tewmsl 6.1., 6.2.
Paznen 7.

Tema 7.1.

Paznen 8.

Temnr 8.1,8.2, 8.3, 8.4, 8.5
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