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1. OBIIAA XAPAKTEPUCTHUKA ITPOI'PAMMBI YYEBHOI'O IIPEIMETA

1.1. MecTo y4eOHOI0 NpeiMeTa B CTPYKTYpe OCHOBHOM Npo¢eccuoHATbLHOM
o0pa3oBaTe/IbHON NPOrPaMMbI

O6meoOpazoBarenbHas gucruuinHa OJ[.12 «Xumus» siBisieTcs 00s3aTebHON 4acThbiO
o61meo0pa3oBaTebHOrO KA 00pa3oBaTenbHOM mporpammsl B cootBeTcTBUM ¢ PI'OC CIIO no
cnenuanbHocTy 31.02.01 Jleuebnoe neno.

TpyoeMKOCTh AMCUMIUIMHBI «XUMHs» Ha yriyOJIeHHOM ypoBHE cocraBiser 144 wyaca, u3
koTopbix 102 gaca — 6a30BwIi MoTyb (7 paznenoB) u 42 yaca — MPUKIAIHON MOAYTh (2 pa3zaena),
BKJTIOYAIONIUI  MPaKTHKO-OPHEHTUPOBAHHOE  COAEp)KaHUE,  yCHIMBAIOIee  MPOQHIBHYIO
cocTapJstonyto o cnenuanbHocTr 31.02.01 JleuebHoE nmemo.

[lpuknagHot Momynb BKIOYaeT J1Ba pasaena. Pazgen 8 «Xumuss B ObITYy W
MIPOU3BOJCTBEHHON JESTEIbHOCTH YEJIOBEKa» pealu3yeTcsl IJs CHEelHaTbHOCTH Ha MaTepuaie
KEHMCOB, CBA3aHHBIX C DKOJIOTMYECKOM O€30MacCHOCTBIO M OLIEHKOM ITOCJIEACTBUH OBITOBOM H
MIPOU3BOJCTBEHHON JESATEIbHOCTH, MO OTpacisM Oyayuiedl npodeccnoHalbHON esSTEIbHOCTH
o0yyJaronuxcs.

Paznen 9 «buochepa (KuBble OpraHU3MBI)» peanu3yercs i CHEUAIbHOCTH Ha
Marepuaie KeHCOB, CBI3aHHBIX ¢ OyayIiei mpodhecCHOHATBHON EATETLHOCTH 00yYarOIITIXCS.

1.2. lesn u nuianupyemble pe3yJibTAaThl 0OCBOCHHUSI Y1eOHOI0 NpeaMeTa.
Hesn 1 3a5aun y4yeOHOro npeamMera

®dopmupoBaHre Y 00yJaIONUXCsl XUMHUYECKON COCTABIISIFOIIEH €CTECTBEHHO-HAYYHON
KapTUHBl MHUpa KaK OCHOBBI MPHUHATUS PEHICHUH B XU3HEHHBIX U MPOU3BOACTBEHHBIX
CUTYaIUsX, OTBETCTBEHHOTO IOBEICHHS B IPUPOAHON Ccpeae.
3ajauu JUCHUIIIIUHBIL:
1) c(hopMHpPOBaTh MOHUMAHKUE 3aKOHOMEPHOCTEN NMPOTEKaHHSI XUMUYECKHUX MTPOLIECCOB U
SIBJICHUA B OKPYXaIOILIEW cpeae, LEIOCTHOM HAay4YHOM KAapTUHBI MHUpPa, B3aUMOCBS3H M
B3aMMO03aBUCUMOCTH €CTECTBEHHBIX HAYK;
2) pPa3BUTh YMEHHS MMPOBOUTH PACUETHI 0 XUMUYECKUM (HOpMYJIaM U ypaBHEHHUSIM
XUMHUYECKUX PEAKIUH, IJIaHUPOBATh M HHTEPIPETUPOBATH PE3YJIbTaThl XUMHUYECKHUX
JKCIIEPUMEHTOB,
3) c(hOopMHPOBATh HABBIKM MPOBEJCHUS XUMUYECKIX IKCIIEPUMEHTAJIbHBIX UCCIEA0BAHUMN C
coOmoeHneM TpaBuWil  Oe3omacHOro oOpamleHHs ¢ BellecTBaMH U J1a0opaTOpHBIM
o0opyI0BaHUEM;
4) pa3BUTh YMEHUS aHATM3UPOBATH, OLIEHUBATH, IPOBEPSTH HA JOCTOBEPHOCTh U 000011aTh
MH(GOPMaLIMI0 XUMHUYECKOT0 XapaKTepa U3 pa3InYHbIX HCTOUHUKOB;
5) chopMHpOBaTh YMEHUS MPOTHO3UPOBATH MOCIIEACTBUS CBOEH JEATEIBHOCTU U
XUMUYECKUX TTPUPOIHBIX, OBITOBBIX U MTPOU3BOACTBEHHBIX MPOIIECCOB;
6) c(hOopMHUPOBATh MOHUMAHKUE 3HAYUMOCTHU JOCTHKCHUI XUMHUECKON HAYKH U TEXHOJIOTHIA
JUIS pa3BUTHUS COLIMATIbHOW U IPOU3BOCTBEHHOM cdep.
Conmep:kaHue MPOrpaMMbl OOIIE00pa3OBaTENbHON AUCHUILIUHBL «XHUMHs» HAMpaBlIeHO Ha
JOCTIDKEHHUE PE3yIbTaTOB €€ M3ydeHus B cooTBeTcTBUU ¢ TpeboBanusmu @I'OC COO ¢ yuerom
npodeccuonanbHoi HampasiaeHHocT PI'OC CI1O



ILtanupyemble pe3yJbTaThl 0CBOCHUSI Y4eOHOI0 IIPeIMeTa B COOTBETCTBUM C
®Ir'oC CHO u na ociose Proc COO

Ocoboe 3HaueHue yueOHblil npeaMeT umeeT rnpu popmupoBanuu u pazsutuu OK 01, OK
02, OK 04, OK 07.

Y4eOHbI MpeaMeT JO0JDKEH CIOCOOCTBOBAaTh PA3BUTHUIO JIMYHOCTHBIX pE3YyJbTATOB
JIP 1-4 B cootBercTBHH ¢ [Iporpammoii Bociuranus ooy4aromuxcss AHO «ITOO0» «OTKpBITHII
TaBpuueckuii kojuieKk» 1o crenranbHocTh 32.02.01 Jlewebnoe neo.

Koap1 I[Inanupyemblie pe3yabTaThbl 0CBOCHHMS AUCHUIIIMHBI BKJIKYAOT:
pe3yJIbTAaTOB
JIP JIMYHOCTHBIE Pe3yJbTaThI

JP 1 Oco3Hanue OOy4YalOUUMHUCS POCCUHCKON Tpa¥JAaHCKOW HISHTHYHOCTH,
MaTPUOTHU3M, YBaXKEHHE K CBOEMY HapoJy, YyBCTBa OTBETCTBEHHOCTH IMEpE.
Ponunoii, ropaocti 3a CBOM Kpaidl, cBOO PoawHy, mpomuioe u HacTosuiee
MHOTOHAlIMOHAJIBHOTO Haponaa Poccun, yBaxeHue rocy1apCTBEHHBIX CUMBOJIOB
(repO, durar, THMH)

JP 2 ['0TOBHOCTB K CaMOpa3BUTHIO, CAMOCTOSITENLHOCTH M CAMOONPEIETICHUIO B TOM
guclie CcamMo0oOpa30BaHUIO, HA TMPOTSHKEHUM BCEH KU3HU; CO3HATEIHHOE
OTHOIIIEHHE K HENpPepbIBHOMY OOpa30BaHUIO KaK YCIOBUIO YCIEUIHOW
npodecCHOHATbHON U OOIIECTBEHHOMN JCATEIHHOCTH

JP 3 Hanmnuue motuBauu Kk 00y4eHUIO U TUYHOCTHOMY Pa3BUTHIO.

JIP 4 LlenenanpaBiaeHHOE pa3BUTUE BHYTPEHHEW IO3MIMM JIMYHOCTH HA OCHOBE

JlyXOBHO-HPABCTBEHHBIX ILI€HHOCTEeW HaponoB Poccuiickoit Penepauuu,
UCTOPUYECKHX W  HAIMOHAIBHO-KYJBTYPHBIX Tpaauliud, ¢GOpMUPOBAHUE
CHCTEMBbI 3HAYMMBIX IEHHOCTHO-CMBICIIOBBIX YCTaHOBOK, aHTUKOPPYILIMOHHOTO
MHPOBO33pPEHHUS, NPABOCO3HAHUS, SKOJOTHMUYECKOW KYJIbTYphI, CIIOCOOHOCTH
CTaBUTh LIEJIM U CTPOUTD KU3HECHHBIC IJIAHBI.




Kox 1 HauMeHOBaHHUe
dopmupyembIx
KOMIleTeHI M

l'[.ﬂa}mpyeMble pe3yJbTaThbl

Oomue

IIpeamerHbIe

OK 01. Beibupats criocoOb1
peleHus 3ana4y
npo¢eCCuOHATBHON
ACATCIIbHOCTHU
MPUMEHHUTEITHHO K
PA3JIMUHBIM KOHTCKCTaM

B yacTu TpyA0BOr0 BOCIIUTAHMSA:
- TOTOBHOCTb K TPY/ly, OCO3HaHHE [IEHHOCTH
MacTepCTBa, TPYI0JIIO0HE;
- TOTOBHOCTb K aKTHUBHOH JACATEIHHOCTH
TEXHOJOTHYECKON U COLMAIIBHOM HAIIPaBJIECHHOCTH,
CIIOCOOHOCTh HHUIIMUPOBATD, IJIAHUPOBATH U
CaMOCTOSITEJIbHO BBITIOJHATH TaKyl0 JACSITEIHHOCTD;
- HHTEpeC K pa3Iu4HbIM cdepaM mpodheccHnoHanbHOMI
eI TeJIbHOCTH,
OBJ1ajileHHe YHUBEPCAJIbHBIMHI YUYeOHbIMU
MO3HABATEJIbHBIMHY JeHCTBUSIMM:
a) 0a3oBble JIOTUYECKHUeE TeiiCTBUSA:
- CaMOCTOATEIBHO (HOPMYITHPOBATH U
aKTyaJU3UpOBaTh MPOOJIEMY, pacCCMaTPUBATh €€
BCECTOPOHHE;
- YCTaHABJIMBATh CYIIECTBCHHBIN MPU3HAK WIIH
OCHOBAHUS JJIsl CPAaBHEHHUSI, KIIacCUPUKALIUU U
0000IICHHS;
- ONPEACINSTh NI JeATEIbHOCTH, 3aaBaTh apaMeTpbl
U KPUTEPUU UX TIOCTHKCHUS;
- BBISIBJISITh 3aKOHOMEPHOCTH M POTUBOPEUHUS B
paccMaTpUBAECMBbIX SIBJICHUSX;
- BHOCUTH KOPPEKTHUBHI B I€SITEIIbHOCTD, OLICHUBATH
COOTBETCTBHUE PE3YJIHTATOB IIENISIM, OLIEHUBATh PUCKHU
MMOCJCACTBHUI IEATCILHOCTH;
- pa3BHBaTh KPEaTUBHOE MBIILIICHUE PU
PEIICHNH KU3HESHHBIX TPOOIIEM;
0) 0a30BbI€ HCCIeI0BATEIbCKHE TeiiCTBUSI:
- BJIaJIETh HaBBIKAMU yU4e€OHO-UCCIIEIOBATEIHCKON 1
MIPOEKTHOM JIeATENbHOCTH, HABBIKAMU Pa3pelIeHUs
pooIIeM;
- BBISIBIISITH IPUYMHHO-CIICICTBEHHBIE CBS3H U

AKTYAJIM3UPOBATH 3a/1a1y, BhIABUI'ATh TUIIOTE3Y €€

- BJIAJETh CUCTEMON XMMUYECKUX 3HAHUM, KOTOpas
BKJIIOYAET: OCHOBOTIOJIATAIOITUE TTOHATHS (XMMUYECKUH
9JIEMEHT, aTOM, AJICKTPOHHAs 000JI0YKa aToma, s-, p-, d-
AIEKTPOHHBIE OPOUTATN ATOMOB, HOH, MOJIEKYJIa,
BaJICHTHOCTb, JIEKTPOOTPHUIIATEIILHOCTD, CTCTICHb
OKHUCJICHUS, XUMUYECKasi CBA3b, MOJIb, MOJISIPHASI Macca,
MOJISIPHBIA 00bEM, YTIIEPOIHBIN CKETIET,
(yHKIIMOHATTBEHAS TPYIINA, PaIUKal, U30MEPHs], U30MEPHI,
TOMOJIOTUYECKHH PsJI, TOMOJIOTH, YTJIEBOIOPO/IBI,
KHCJIOPO/JI- ¥ a30TCOJIep KAIlNe COSAUHEHUS,
OMOJIOTMYECKHN aKTUBHBIC BEIIECTBA (YIJIEBOIBI, KUPHI,
OenKku), MOHOMED, TIOJTUMED, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COSTMHEHUSI, KPUCTAJUTHYECKas
pelIeTKa, TUIIbI XUMUYECKUX peaklnii (OKUCIUTEIbHO-
BOCCTAaHOBUTEJIBHBIE, K30~ U SHIOTEPMHUUECKHUE, PEAKITIH
WOHHOTO 00MEHa), pacTBOP, dIEKTPOIUTHI,
HEIJICKTPOJIUTHI, SJIEKTPOIUTUYECKAS TUCCOIIUAIIHS,
OKHUCJIUTEINb, BOCCTAHOBUTEIb, CKOPOCTh XUMUYECKOU
peaKIui, XMMUIECKOe PAaBHOBECHE), TECOPUHU U 3aKOHBI
(Teopusi XUMUYECKOTO CTPOCHHSI OPIraHUUECKUX BEIIECTB
A.M. ByTtnepoBa, TeopHusi JIEKTPOJTUTUIECKOU
auccouuranuu, nepuoguyeckui 3akon .M. Menneneena,
3aKOH COXPaHEHUsI MacChl), 3aKOHOMEPHOCTH,
CUMBOJIIMYECKUH SI3BIK XUMUU, PaKTOIOTUIESCKUE
CBEJICHHUS O CBOMCTBAX, COCTaBe, MOJYyUYCHUU U
0€3011aCHOM MCIIOJIb30BaHUU BaYKHEHUIITUX
HEOPTraHUYECKUX U OPTaHUYECKHUX BEIIECTB B OBITY U
MPAKTUYECKON JeATETbHOCTH YEJIOBEKA;

- YMETb BBISIBJISITH XapaKTePHbIE IPU3HAKH U
B3aUMOCBSI3b U3YUEHHBIX TOHATUH, IPUMEHSTh
COOTBETCTBYIOIIHE TIOHATHSI IIPU ONTUCAHUU CTPOCHUS U
CBOMCTB HEOPTaHMUYECKUX U OPTaHUYECKHUX BEILECTB U UX
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[perenms,




HaXOJUTb apryMEHTHI JJIs JOKa3aTeJIbCTBA CBOMX
YTBEPKJICHHM, 3a1aBaTh IapaMeTPbl U KPUTEPUH PEILICHNUS;
- AHAJIU3UPOBATH [IOJYUYEHHBIE B XO/1€ PELICHU 3a1a4U
pe3ybTaThl, KPUTHYECKH OLIEHUBATh UX JOCTOBEPHOCTS,
[IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSIX;

- YMETh IEPEHOCUTH 3HAHMS B TO3HABATEIILHYIO

U MIPaKTHYECKYI0 00J1aCTH )KU3HEACSATEIbHOCTH;

- YMETh MHTETPUPOBATH 3HAHUS U3 Pa3HBIX

NPEIMETHBIX 00JIacTel;

- BBIIBUTATh HOBBIE UJEH, IIPEUIaraTb OPUTrNHAIbHbIE
MIOAXO/bI U PELICHHUS,;

- CIIOCOOHOCThH UX UCIIOJIb30BAHMS B TO3HABATEIHHON U
COLIMAJIbHON ITPaKTHKE.

[IPEBPALIEHUH; BBISBIIATH B3aUMOCBS3b XUMUYECKUX
3HAHUU C TIOHATUSAMU U MPEACTABICHUSIMU APYTUX
€CTECTBEHHOHAYUHBIX IIPEIMETOB;

- YMETh UCNOIb30BaTh HAUMEHOBAHUS XUMUYECKUX
COEIMHEHMH - BIa/IeTh CUCTEMON XUMUYECKUX 3HAHUH,
KOTOpasi BKJIFOYAET: OCHOBOIIOJIATAIOINE TTOHATHS
(XMMHUYECKHU 27IeMEHT, aTOM, JIEKTPOHHAs 000104Ka
aToMma, s-, p-, d-3JeKTpOHHBIE OPOUTAIIN ATOMOB, HOH,
MOJIEKYJA, BAJIEHTHOCTB, 3JIEKTPOOTPULIATENIBHOCTD,
CTENEeHb OKUCIICHUSI, XUMHUECKasl CBS3b, MOJIb, MOJIIpHAs
Macca, MOJISIpHBIA 00beM, YIIIEPOIHBIN CKEJET,
(hyHKIIMOHATBHAS TPYIINA, paJuKail, U30MEpHsl, U30MEPHI,
TOMOJIOTMYECKUHN PsiZI, TOMOJIOTH, YTJIEBOJOPOIbI,
KHCIIOPO/I- M a30TCOIepKaIe COSAMHEHNUS,
OMOJIOTMYECKH aKTUBHBIE BEIECTBA (YTJIEBOJIBL, )KUPBHI,
0esKk1), MOHOMED, IOJTUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHNUS, KPUCTAJUIMYECKAs
pelieTKa, TUIbl XUMUUYECKUX peakui (OKHCIUTENbHO-
BOCCTaHOBUTEIIBHBIE, 3K30- ¥ 3HIOTEPMUUECKHE, PEAKIIUI
MOHHOTO OOMEHA), PaCTBOP, AIEKTPOJIUTHI,
HEJIEKTPOJIUTBI, DIIEKTPOJUTHYECKAS TUCCOLMALINS,
OKHCJIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XUMHUYECKOI
peaxIiy, XMMUYECKOe PaBHOBECHE), TEOPUH U 3aKOHBI
(TeopHst XUMUUECKOT'O CTPOEHUSI OPraHNYECKUX BEIECTB
A.M. BytiepoBa, Teopus 3NEKTPOIUTUYECKON
nyccouuanuu, nepuoauyeckuit 3akon .M. Menneneena,
3aKOH COXPaHEHHUs MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMUU, PAKTOIOTUUECKUE
CBEJCHMSI O CBOMCTBAX, COCTAaBE, MOIYYEHUH U
0€30MMacHOM HCTI0JIb30BAaHUH BAYKHEHIIINX
HEOPraHNYECKUX U OPraHMYECKUX BEIIECTB B OBITY U
MPaKTUYECKON AESITEbHOCTH YEeJIOBEKa;

- YMETb BBISIBJIATH XapaKTepHbIE IPU3HAKU U
B3aUMOCBS3b U3YUECHHBIX MOHATUH, IPUMEHSTh

COOTBCTCTBYIOIIHC




MIOHSTHSI IIPU ONUCAHUU CTPOCHHUS U CBOMCTB
HEOPraHMYECKUX M OPraHUYECKHX BEIIECTB U UX
[IPEBPALIEHHH; BBIBIIATH B3aUMOCBSA3b XUMUYECKUX
3HAHUU C TIOHATUSAMU U MPEACTABICHUSIMU APYTUX
€CTECTBEHHOHAYUYHBIX IIPEIMETOB;

- YMETh UCNOIb30BaTh HAUMEHOBAHUS XUMUYECKUX
COEIMHEHHU I MEKIYHAapOJHOTO COK3a TEOPETHUECKON U
MIPUKJIATHON XUMUH U TPUBHAJIbHbIE Ha3BaHU
B)XHEHIIIMX BEUIECTB (3TUJIECH, alleTHIICH, TJIMIEPHUH,
(dbenon, popmanpaeru, ykCycHasi KUCIIOTa, TIIUIUH,
yrapHblii ra3, YIJIEKUCIbIN ra3, aMMHUak, rameHas
W3BECTb, HETallleHas! U3BECTh, MUTHhEBAs COAA U APYTHUX),
COCTaBJIATH (POPMYJIbI HEOPTAHUYECKUX U OPTaHUYECKUX
BEILECTB, YPABHEHUSI XUMUUECKHUX PEAKIHM, OOBACHATH
UX CMBICIT; TOATBEPK1aTh XapaKTEPHBIE XUMUYECKUE
CBOMCTBA BEILIECTB COOTBETCTBYIOINMHU
PKCIIEPUMEHTAMH U 3aIIUCSIMU YPAaBHEHUN XUMUYECKUX
peaKIuii;

- YMETb YCTaHaBJIMBaTh IPUHAIEKHOCTh U3yUYEHHBIX
HEOpPraHMYECKUX U OPraHUYECKHUX BEIIECTB K
OIpEAEIEHHBIM KJIacCaM M IpyIaM COeIUHEHHH,
XapaKTepHU30BaTh UX COCTaB U BAXKHEHIIINE CBOMCTBA;
OTIPEJIeNIATh BU/IbI XUMUYECKHX CBsI3eil (KOBaJIEHTHAS,
MOHHAsI, METaJJTN4YecKasi, BOJOPOIHAs ), TUIIBI
KPUCTANTMYECKUX PEIIECTOK BEIIECTB; KIacCU(UIIMPOBATH
XUMHUYECKHE PeaKiuy;

- chopMupOBaTh MPEJCTABICHHS: O MaTEPUATBHOM
€MHCTBE MUPA, 3aKOHOMEPHOCTSIX U TO3HABAEMOCTHU
SIBJICHUI TIPUPOJIBI; O MECTE U 3HAYEHUH XUMUH B
CUCTEME €CTECTBEHHBIX HAYK U €€ pOJii B 00eCrieueHnn
YCTOMYHMBOTO Pa3BUTHUS YEJIOBEUECTBA: B PEILICHUU
po0GJIeM SKOJIOTMYECKOM, SHEPreTHYeCKON 1 MUILEBOI
0€30MaCHOCTH, B Pa3BUTUHU MEHUIIMHBI, CO3/ITaHMH HOBBIX
MaTepHUaIoB, HOBBIX HICTOYHUKOB SHEPTUH, B
o0ecreyeHnH PalMOHAIBHOTO MPUPOJIONIOJIb30BAHMS, B




(dhopmMupoBaHUU

MUPOBO33pEHUs U O0IIEH KyIbTyphl YEJIOBEKA, a TAKXKE
PKOJIOTHYECKA 000OCHOBAHHOTO OTHOIIICHHUS K CBOEMY
3I0pOBBIO U IPUPOJIHOM cpeje;

- BJAJETh CUCTEMON XUMUYECKUX 3HAHUM, KOTOpas
BKJIFOYAET: OCHOBOIIOJIATAIOUINE TOHATHS
(1OTIOTHUTENBFHO K CUCTEME MOHATHI 6a30BOT0 YPOBHS) -
U30TOIIbI, OCHOBHOE U BO30YK/IEHHOE COCTOSIHUE aTOMa,
rUOpUAM3AIKs AaTOMHBIX OpOUTaIeH, XUMUYECKasl CBS3b
(" " um"", KpaTHBIC CBSI3H), MOJISIPHAsT KOHLICHTpAITUs,
CTpyKTypHasi (hopMyIia, u3oMepus (CTpyKTypHasi,
reoMeTpuueckas (IIUC-TpaHC-U30MEepHsl), THUIIbI
XUMHYECKHUX PeaKiuii (roOMOo- U TeTepPOrCHHEIE,
oOpaTuMbIe 1 HEOOpPATUMBIE), PACTBOPHI (HICTHHHBIC,
JUCTICPCHBIC CUCTEMBI), KPUCTAJUIOTUIPATHI, CTEIICHb
JTUCCOLIMAIIUH, SJIEKTPOJIN3, KPEKUHT, pu(OPMHUHT);
TEOPUU M 3aKOHBI, 3aKOHOMEPHOCTH, MUPOBO33PEHYCCKHE
3HAHUS, JIEKAIINE B OCHOBE MOHUMAHUS MPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKHUX SBIICHUI, COBPEMECHHEIC
IPEJICTaBICHUS O CTPOCHUHU BEUIECTBA HA AaTOMHOM,
MOJICKYJISIPHOM M HaJIMOJICKYJISIPHOM YPOBHSIX;
NPEJCTaBICHUS O MEXaHU3MaX XUMUYECKUX PeaKiui,
TEPMOAMHAMHUYECKUX ¥ KHHETHUECKUX 3aKOHOMEPHOCTSIX
UX MIPOTEKAHUS, 0 XUMHUYECKOM PaBHOBECHH,
TUCTIEPCHBIX CHCTEMaX, (PaKTOIOTUIECKUE CBEICHUS O
CBOICTBaxX, cOCTaBe, MOJIYYEHUH U O€30MaCHOM
WCIIOJIb30BAHNY BAXKHEUIIINX HEOPTaHUIECKUX U
OpPraHMYECKUX BEIIECTB B OBITY U MPAKTUUYECKON
NEeSATEIbHOCTH YeJIOBEKa; OOIIUX HAYYHBIX MIPHHIIAIIAX
XMMHUYECKOTr0 MPOU3BOCTBA (HA IpUMEpE MPOU3BOICTBA
CEpHOU KUCJIOTBI, aMMHaKa, METaHOJIa, TIepepaboTKH
He(TH);

- YMETh TPOBOJIUTH PACUYETHI IO XUMHUECKUM (HOpMyITam
U YpaBHEHHUSIM XHMHUYECKUX PEaKIUil C MCIOJIb30BAaHUEM
¢usnvyecknx  BedWMYMH ~ (Maccel, o0bemMa  Ta3oB,
KOJIMYECTBA
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BELIECTBA), XapaKTEPU3YIOIINX BEIIECTBA C
KOJINYECTBEHHOM

CTOPOHBI: pacy€eThl 0 HAX0XKICHNIO XUMHUYECKON
(hopMyITBI BEIIECTBA; pacueThl Macchl (00beMa,
KOJINYECTBa BEIIECTBA) MPOAYKTa PEaKIlH, €CIIU OAHO U3
HCXOJHBIX BEIIECTB JaHO B BUJE pacTBOpa C
OIPEIETICHHOW MaCCOBOU J10JIEH PACTBOPEHHOIO
BEIECTBA WU JIaHO B U30BITKE (MMEET IPUMECH);
pacueTbl MacCOBOM MM 0OBbEMHOM J10JIM BBIXOJa
MPOJYKTa peakluu; pacyeTsl Tem1oBoro 3¢ dexra
peaxiuii, 00beMHBIX OTHOIICHUH Ta30B;

- YMETb BBISIBIISITH XapaKTEPHBIC IPU3HAKH U
B3aUMOCBS3b U3YUECHHBIX MOHATUH, IPUMEHATH
COOTBETCTBYIOIIIME MOHATHS ITPU OUCAHUH CTPOSHUS U
CBOWCTB HEOPTraHMYECKHX M OPraHMYECKHX BEILECTB U UX
MIPEBpAICHHIT; BBISBIATH B3aUMOCBS3b XUMHUYECKUX
3HAHUI ¢ TOHATHAMM U TPEACTABICHUSMH JIPYTUX
MpeIMEeTOB /1151 60JIee OCO3HAHHOTO IOHUMaHUs U
O00BSICHEHUS CYIIIHOCTH MAaTE€PUAIbHOTO €IUHCTBA MHPA;
WCIOJIb30BAaTh CUCTEMHbBIE XUMUYECKUE 3HAHUS JIJIs
0OBSICHEHUS U IPOTHO3UPOBAHUS SBJICHUMN, UIMEIOIINX
€CTECTBEHHOHAYYHYIO MPUPOY;

- YMETb UCMOJIb30BaTh HANMEHOBAHUS XUMHUYECKUX
COCMHEHHI MEXTyHAPOJIHOTO COK3a TEOPETUUECKON U
MPUKIIQTHON XMMHUU U TPUBHAJILHBIC HA3BaHUS BEILECTB,
OTHOCSIIIIUXCS K U3YYEHHBIM KJIacCaM OpTraHUYECKUX U
HEOPraHWMYECKUX COECIUHEHMI; NCII0JIb30BATh
XUMHUYECKYIO0 CUMBOJIUKY Ui COCTaBIIEHUS (GOpMYIT
HEOPraHUYECKUX BELIECTB, MOJIECKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEepHYTHIX, COKpPAIICHHBIX U
CKeJIETHBIX) (hOpMYJT OPraHMYECKUX BEIIECTB;
COCTaBJISITh YPAaBHEHUSI XUMUYECKUX PEaKuil U
pacKpbIBaTh UX

CYILITHOCTb: OKUCIIUTEIbHO-BOCCTAHOBUTENBbHBIX PEaKIUi

IOCPCACTBOM COCTABJICHUA 3JICKTPOHHOI'O OaaHca 3THUX
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peaKxIvii; peakiuii HOHHOrO0 OOMEHa MyTeM
COCTaBJICHUS UX MOJHBIX U COKPAILIEHHBIX HOHHBIX
YPAaBHEHUH; pEaKkLiMi TUAPOIIN3a, PEAKLUN
KOMIUIEKCO0Opa3oBaHus (Ha mpumepe
UIPOKCOKOMITJIEKCOB I[IMHKA U aJIIOMUHUA);
MMOATBEPKIATh XapAKTEPHbIE XUMUYECKHE CBOWCTBA
BEIIECTB COOTBETCTBYIOLIUMU HKCIIEPUMEHTAMHU U
3aIUCSMU YPABHEHUN XUMUYECKUX PEAKIIUi;

- YMeTb KJaccu(puIupoBaTh HEOPraHUUECKUE U
OpraHNYECKHE BEIIECTBA U XUMHUYECKHE PEaKIUH,
CaMOCTOSITENIbHO BEIOUPATh OCHOBAHUS M KPUTEPHUH ISt
KJ1acCU(UKALUU N3y4aeMbIX XUMHUYECKUX 00BEKTOB;
XapaKTEepPU30BaTh COCTaB U BaKHEUIIINE CBOMCTBA
BEILIECTB, MPUHAUICKAIINX K ONPEIEICHHBIM KJIaccam 1
rpynmnaM COeAMHEHNH (IIPOCTHIE BEIIECTBA, OKCHIBI,
TUIPOKCHIBI, COJIN; YTIEBOIOPOAbI, POCThIE 3(PUPHL,
CIHPTHI, (PEHOIIBI, aJIbAETH/IbI, KETOHBI, KAPOOHOBBIE
KHCIIOTBI, CJIO’KHBIE 3(UPBI, )KUPBI, YTIIEBObI, aMHUHBI,
AMHHOKUCIIOTHI, OCJIKN); MPUMEHATH 3HAHHSI O COCTaBe
Y CBOMCTBAX BELIECTB ISl SKCIIEPUMEHTAIBHON
[IPOBEPKU TMIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEN
[MPOTEKAHNS XUMUYECKHUX PEAKINUN U IPOTHO3UPOBAHUS
BO3MOKHOCTEHN UX OCYILECTBIICHHUS;

- YMETb NMOATBEPKAATh HA KOHKPETHBIX IIPUMEPAX
XapakTep 3aBUCUMOCTH PEAKIIMOHHOM CITIOCOOHOCTH
OpPraHWYECKHUX COCTMHEHHMM OT KPaTHOCTH U THIIA
koBanieHTHOH cBsizu (" " 1 ""), B3AUMHOTO BIUSHUS
aTOMOB M TPYIII aTOMOB B MOJIEKYJIAX; & TAKKE OT
0COOEHHOCTEH peanu3aly pa3InyHbIX MEXaHH3MOB
MIPOTEKAHUs PEaKIIN;

- YMETb XapaKTepU30BaTh dJIEKTPOHHOE CTPOCHUE
aTOMOB (B OCHOBHOM U BO30YX/I€HHOM COCTOSIHUH) U
MOHOB XMMHYECKHX 3JIEMEHTOB 1 - 4 mepnooB
[Tepronnueckoit cucremsl J[.M. Menaeneesa u nux
BaJICHTHBIE
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BO3MOXKHOCTH, UCTIONB3Ys nousitus "s", "p", "d-
AJIEKTPOHHBIE" OpOUTANIH, SHEPTETUUECKHE YPOBHHU;
OO0BSICHATH 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
XUMUYECKUX DJIEMEHTOB M 00pa3yeMbIX UMHU COCTUHEHHI
[0 IepUOJaM U TpyMIam;

OK 02. Ucnonp3oBath
COBpPEMEHHBIC CPEJICTBA
MOWCKa, aHaJIM3a U
WHTEPIpETAINN
nHpopManuu, u
WH(POPMAIIMOHHBIC
TEXHOJIOTUH IS
BBITTOJIHCHUS 3a/1a4
podeccroHaNTbLHOM
NEeSTEIbHOCTH

B 00.1acTH HEHHOCTH HAYYHOI'O O3HAHMS:

- chopMHupOBaHHOE MUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
00IIeCTBEHHON MPAaKTUKU, OCHOBAHHOT'O Ha JIUAJIOre
KYJIBTYP, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B
MOJIUKYJIETYPHOM MHPE;

- COBEpUIEHCTBOBAHHUE SI3bIKOBOM M YU TATEIBCKOMN

KYJbTYPbI KaK CpCACTBA B3aHMOHCﬁCTBHﬂ MCKAY JIOJAbMH U

I[MO3HAaHHA MHPA;

- OCO3HAaHHEC IEHHOCTH HaquOﬁ ACATCIIBHOCTH, TOTOBHOCTD

OCYILECTBIISATh IPOEKTHYIO U UCCIIEN0BATEILCKYIO
NeSITeIbHOCTh MHANBUYAIbHO U B IPYIIIIE;

OBy1ageHne YHHMBEPCAJIbHBIMH Y4eOHBIMH
M03HABATEJILHBIMH 1€l CTBUSIMU:

B) padota ¢ uH(popManueii:

- BJIa/ICTh HaBBIKAMH TOJTyYeHUs HH(OPMAIHN U3
HCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSATEIIBHO
OCYILECTBIIATh MOUCK, aHAJIN3, CHCTEMATH3ALUIO U
UHTEPIPETALNIO0 HHPOPMALIUU PA3IMUHBIX BUJIOB U (HOpM
pEJICTaBICHHUS;

- CO3/1aBaTh TEKCTHI B Pa3JINYHBIX (hopMaTax ¢ yueTom
Ha3zHaueHMsI HH()OPMAIIMH U 1IeTICBON ayJUTOPUH, BEIOUpast
ONTUMAJIbHYIO (hOpPMY IIPEACTABICHUS U BU3yaTU3alUH;

- OLICHUBATh JI0CTOBEPHOCTb, JIETUTUMHOCTb

UH(OPMAaLIUH, €€ COOTBETCTBHE MTPABOBBIM U MOPAJIHHO-
STUYECKUM HOpMaM;

- ICIIOJIb30BATh CPEACTBA HHPOPMALIMOHHBIX U
KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B peLICHUN
KOTHUTHBHBIX, KOMMYHHKATUBHBIX

OpraHU3alMOHHBIX

- yMETb IJITAHUPOBATH U BBIMOJIHATH XUMHYECKUN
HKCHEPUMEHT (TPEBPAILICHUS] OPTaHUUECKUX BELIECTB
[IpY HarpeBaHUU, TIOJyYEHHUE STUICHA U U3yUYEHUE €ro
CBOICTB, KAUECTBEHHBIE PEAKIIUM HA AJIbJIECTU/IbI,
Kpaxmall, YKCYCHYIO KUCIJIOTY; IeHaTypauus OeJIKOB Mpu
HarpeBaHMH, LIBETHbIE PEAKLIUU OEJIKOB; MPOBOIUTH
peakLuy HOHHOTO OOMeHa, ONPEEIIATh CPELy BOJHBIX
pPacTBOPOB, KAUECTBEHHbIE PEAKLIMHU Ha CYyJb(art-,
KapOOHAT- U XJIOPUJ-aHUOHBI, HA KATHOH aMMOHHMSI;
pelaTh SKCIEPUMEHTANIbHbIE 33a4l 110 TEMaM
"Metamibl" u "Hemertanmibsl") B COOTBETCTBUU C
[IpaBUIAMU TEXHUKHU 0€30MaCHOCTH NP 0OpaIleHUH ¢
BElIECTBaMU U J1a00paTOPHBIM 000PYI0BaHHUEM;
[IPEICTABIIATh PE3YJIbTAThl XUMUYECKOIO SKCIIEPUMEHTA B
(dhopme 3anrcu ypaBHEHUN COOTBETCTBYIOIINX PEAKIIUMA U
(opMyIMpOBaTH BBIBOABI HA OCHOBE 3THX PE3YJIbTAaTOB;

- YMETh aHAJIM3UPOBATh XUMUUECKYI0 HH(OpMaLIHIO,
MOJIy4aeMy0 U3 pa3HbIX HCTOYHUKOB (CPEACTB
MaccoBoi nHpopManuu, cetb UHTepHeT u npyrue);

- BJIAJIETh OCHOBHBIMU METOJaMHU HAYYHOI'O

[MO3HAHUS BEIIECTB U XMMUUYECKUX SIBJICHUN
(nabiroieHre, U3MEpEeHNe, IKCIIEPUMEHT,
MOJICITMPOBAHNUE);

- YMETb IPOBOJUTH PACUYEThI 10 XUMHUUYECKUM (popMysiam
1 ypaBHEHUSM XUMUYECKUX PEaKLUil C UCIIOIb30BaHUEM
(u3NYEeCKUX BEIMUNH, XapaKTEePU3YIOIINX BELIECTBA C
KOJIMUYECTBEHHOU CTOPOHBI: Macchl, 00beMa (HOpMallbHbIE
YCIIOBHS) Ta30B, KOJMYECTBA BEIIECTBA; HCIIOJIb30BATh
CUCTEMHbIE XUMUYECKUE 3HAHUS JJIsl IPUHATUS PEILICHUN
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3a7a4 ¢ cOOMI0IeHnEM TpeOOBaHUI 3PrOHOMHUKH, TEXHUKU
0€30MacCHOCTH, TUTUEHBI, pecypcocOepexeH s, TPaBOBBIX
U 3TUYECKUX HOPM, HOPM MH(DOPMAITMOHHON
0€30I1aCHOCTH;

- BJIAJIETh HaBBIKAMHU PACIIO3HABAHUSA U 3aLUTHI
rH(popMalry, THPOPMAIIMOHHOM 0€30MacCHOCTH JTMYHOCTH.

B KOHKPETHBIX KM3HEHHBIX CUTYallUsIX, CBI3aHHBIX C
BCIICCTBAMU U UX ITPUMCHCHUECM,

- YMETb CaMOCTOSITENILHO TUIAHUPOBATh U MPOBOAUTH
XUMHUYECKUI SKCIIEPUMEHT (TIOJyYeHUE U N3ydeHHE
CBOWCTB HEOPraHMYECKHX M OPraHUYECKHUX BEILECTB,
KauC€CTBCHHBIC PCAKIIUN YTITICBOAOPOJ0B PA3IUMIHBIX
KJIaCCOB M KHCJIOPOACOAEPIKAIIIMX OPraHMYECKUX
BCIICCTB, pCHICHUC SKCIICPUMCHTAJIBHBIX 3a/4a4 110
pacro3HaBaHUIO HEOPTaHUYECKUX U OPTaHUYECKUX
BEIIIECTB) C COOJIIOICHUEM TPABIIT 0€30TTaCHOTO
oOpalleHus C BeIeCTBaMU 1 J1a00paTOPHBIM
obopynoBanueM, HOpMyIUPOBATH IETH UCCIICOBAHUS,
MIPEJOCTABIATH B pa3IMyHON (opMe pe3yIbTaThl
OKCIICPUMCHTA, aHAJIU3UPOBATHL U OUCHUBATH UX
JTIOCTOBEPHOCTb;

- YMETH OCYHICCTBIIATH HeHeHaHpaBHCHHBIﬁ IIOUCK
XUMHUYECKON MH(OpMAIH B Pa3IMYHBIX UCTOUHUKAX
(HayuHast 1 yueOHO-Hay4Has JIUTepaTypa, CpeicTBa
MaccoBoi nHpopmanuu, cetb IHTEepHEeT U Apyrue),
KPUTHUYCCKU aHAJIU3UPOBATbh XUMUUYCCKYIO
nHpOpMalnio, IepepadbaThiBaTh €€ U UCIOJIb30BaTh B
COOTBETCTBUHM C ITOCTABJIEHHOM y4eOHOIl 3a1aueii;

- BJIAJIETh CUCTEMOM 3HAHUN O METO/AaX HayYHOTO
[TO3HAHMS SIBJICHUN IPUPOBI, UCIIOJIB3yEMBIX B
€CTECTBEHHBIX HAyKaxX U YMEHUSMH IPUMEHSATh 3TH
SHAHUA MPU SKCIICPUMEHTAJIBHOM HUCCICAOBAHUN
BEIIIECTB U U1l OOBSICHEHUS] XUMHUYECKUX SIBJICHUH,
MMEIOIINX MECTO B IMIPUPOJE NPAKTUIECKON
NesITeIbHOCTH YeJIOBEeKa

U B MIOBCE/IHEBHON KU3HH.

OK 04. DddexTuBHO
B3aMMOJICHCTBOBATh U
paboTaTh B KOJUICKTUBE U
KOMaH/1e

- TOTOBHOCTb K CAMOPA3BUTHIO, CAMOCTOSTEIbHOCTH U
CaMOOIIPEIEIICHUIO;

-OBJIaJICHHE HAaBbIKaMU Y4eOHO-HCCIIEI0BaTENbCKOM,
MMPOEKTHOM U COLIMATIbHOM AEATEIBHOCTH;

OBJlajlecHUe YHHBEPCAJIbHbIMH KOMMYHUKATHBHBIMU

- YMETH IIJIAHUPOBATH U BBIINIOJIHATH XHUMHAYECKHM

PKCIIEPUMEHT (IIPEBPAICHNUs] OPraHUYECKUX BEUIECTB IPU

Harp€BaHnu, MOJYYCHUE OTUJICHA U U3YUCHHUEC €TO
CBOﬁCTB, KauCCTBCHHBIC PCAKIIMU HA aJIbJACTU/IbI,

KpaxMaJl, yKCyCHYIO KHCIIOTY; A€HATypalHs OeJIKOB IIpH
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NeMCTBUSAMM:

0) cOBMeCTHAasI IeITeJIbHOCTD:

- TOHUMATh U UCIIOJIH30BaTh MPEUMYIIECTBA KOMAHAHON 1
WHIUBHUIYAIbHON pa0OThI; - MPUHUMATH [T COBMECTHON
NEeATeIIbHOCTH, OPTaHU30BbIBATH U KOOPAUHUPOBATH
IeiCTBHS MO €€ JOCTHXKEHHIO: COCTaBJIATh IJIaH ACHCTBUM,
- pacupeaessiTh POJId C Y4ETOM MHEHUH YYaCTHUKOB
00CyKJaTh pe3yIbTaThl COBMECTHOU PabOThI;

- KOOPJMHUPOBATH M BBHIMOJIHATE PAOOTy B YCIOBHUAX
PEATBHOTO, BUPTYAILHOTO 1 KOMOMHUPOBAHHOTO
B3aNMOJICHCTBHS,

- OCYUIIECTBIISITh TO3UTUBHOE CTPATErMUECKOE MOBEICHUE
B Pa3JIMYHBIX CUTYALMAX, IPOSBISATH TBOPUECTBO U
BOOOpakeHUE, OBITh HHUIIUATUBHBIM

OBJjajieHHe YHUBEPCAJIbHBIMU PeryJsiTHBHBIMU
neCTBUSAMMU:

) NPUHATHE ce0s M APYTUX JI0Jei:

- IPUHUMATh MOTHBBI U apPTYMEHTHI APYTHUX JIOJIEH

[PU aHAJIN3E PE3YJIbTATOB JIEATEILHOCTH;

- IpU3HABATh CBOE MPaBO M MPABO APYTUX JIIOJIEH Ha
OIINOKU;

- pa3BHBaTh CIIOCOOHOCTH MOHUMATh MUP C MTO3UIUU
TIPYTOTO YeI0OBEKa.

HarpeBaHMH, [IBETHbIE PEAKLUU OEIKOB; TPOBOIUTH
peakuy HMOHHOTO OOMeHa, ONPEENIATh CPely BOJHBIX
pacTBOPOB, KAUECTBEHHBIEC PEAKLIMU Ha CyJbdart-,
KapOOHaT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHHMSI;
pelaTh SKCIEPUMEHTaIbHbIE 33Ja4H

o Temam "Metamisr" 1 "HemeTamner'") B COOTBETCTBUY C
MpaBUIaAMU TEXHUKHU 0€30MacCHOCTH MPH 0OpaIeHUH ¢
BEIECTBAMH U J1a0OPaTOPHBIM 000PYI0BaHHUEM;
MIPEICTABIIATh PE3YJIbTAThl XUMUYECKOTO SKCIIEPUMEHTA B
(dhopme 3amrcu ypaBHEHUH COOTBETCTBYIOIIMX PEAKIIUHA U
(hopMyIHpOBATH BBIBOABI HA OCHOBE 3THX PE3yJIbTAaTOB;
-YMETh CaMOCTOSITENILHO IJIAHUPOBAThH U MPOBOIUTH
XUMHUUYECKUH IKCIIEPUMEHT (IIOJyUYEHUE U N3YUCHHE
CBOMCTB HEOPraHUYECKUX U OPTraHUYECKUX BEIECTB,
KAaueCTBEHHBIE PEAKIUH YIIIEBOAOPOJOB Pa3INYHbIX
KJIACCOB U KHCIIOPOJICOIEPIKALIUX OPraHUUYECKUX
BELIECTB, PEIICHNE SKCIIEPUMEHTANIBHBIX 3a/1a4 110
pacro3HaBaHUIO HEOPTAaHUYECKUX U OPTraHMYECKUX
BEIIIECTB) C COOJIIOJICHUEM TPaBMII OE3011aCHOTO
oOpallleHus ¢ BellecTBaMU U JJaOopaTOPHBIM
o0opyaoBaHueM, (HopMyITupoOBaTh LEIH UCCIIET0BaHUS,
MPEIOCTABIIATH B Pa3IMuHON (popme pe3ysbTaThl
SKCIEPUMEHTA, aHAJTM3UPOBATh U OLIEHUBATh UX
JIOCTOBEPHOCTb.

OK 07. ConelicTBOBaTh
COXpaHEHUIO OKpYKaroIlei
cpensl,
pecypcocOepereHuIo,
MIPUMEHSTH 3HAHUS 00
W3MEHEHHUHU KJIMMaTa,
MIPUHIIMIIBI OEPEKITMBOTO
MPOU3BO/ICTBA,

B 00.1acTH 3K0710rH4€CKOr0 BOCIIUTAHUSA

- chopMHUpOBAHHOE IKOJIIOTHUECKOM KYJIbTYphI, TOHUMaHUE
BIIMSIHUS COLMATIbHO-9KOHOMHUYECKHUX MTPOLIECCOB HA
COCTOSIHUE MPUPOJHOM U COLMAIIBHOM Cpeibl, OCO3HAHUE
rI00aTFHOTO XapaKTepa SKOJOTHIECKUX TTPOOIeM;

- IUITAHUPOBAHKE U OCYILECTBIIEHUE JCHCTBUI B
OKpY>KaIoIleil cpe/ie Ha OCHOBE 3HAHUSA 1I€JIEN YyCTOMYUBOTO
Pa3BUTHS YEIIOBEUECTBA;

AKTUBHOE HEMPUATHE IEUCTBUA, MPUHOCSIINX BPE

OKpYKarollIeu cpere;

- chopMupOBaThH MPEACTABICHUS: O XUMUIECKON
COCTAaBJISIIOLIEH €CTECTBEHHOHAYYHOW KapTUHBI MUDA,
pOJIM XMMUU B TTIO3HAHUU SIBJICHUH PUPOBI, B
(i)OpMI/IpOBaHI/II/I MBIIUJICHHA U KYJIBTYPBI JTUIYHOCTH, €€
(YHKITMOHATTEHOM TPaMOTHOCTH, HEOOXOIUMOM ISt
PCIICHUA MPAKTHYCCKUX 3aJa4 U OKOJIOTMYCCKN
000CHOBAHHOTO OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U
MPUPOAHOM CpeJe;

- YMETh COOJIIO/IaTh MPaBHIIA IKOJIOTUIECKU

11e71ec000pa3HOro MOBE/ICHNUS B OBITY M TPYJOBOH
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7 (dheKTHBHO AeCTBOBATH B
YPE3BBIYANHBIX CHTYAIUSIX

- YMEHHE IPOTHO3UPOBATH HEOIArONPUATHBIC
SKOJIOTHYECKHE MTOCIEACTBUS IPEANPUHIMAEMBIX JIEUCTBUM,
[IPEeIOTBpaLIaTh UX;

- paclIMpeHMe OMbITA ACATEIBHOCTH SKOJIOTHYECKON
HaIIPaBJICHHOCTH;

OBJIa/ICHUE HAaBbIKaMH y4€OHO-HUCCIIEJ0BATENIBCKOM,
[IPOCKTHOM U COLUATILHOM NEATEIIBHOCTH

JEATEIIBHOCTH B LEISAX COXPAHEHUS CBOETO 370POBbS U
OKpY>Karolleil MPUPOTHON CPE/Ibl; YUUTHIBATh OMACHOCTh
BO3JICMCTBHS Ha KUBBIC OPTaHU3MBI ONPEIEIEHHBIX
BEIIECTB, MIOHUMAasl CMBICIT TTOKA3aTeNs MpeIeTbHON
JIOITyCTUMOW KOHIIEHTPALINH;

- YMETh NPOTHO3UPOBATH, AHATU3UPOBATH U OIIECHUBATH C
MO3UIUI KOJOTUIECKON OE30MMaCHOCTH MOCIIECTBUS
OBITOBOH M TIPOM3BOJICTBEHHOM JIEATEITLHOCTH YEIIOBEKA,
CBSI3aHHOU C mepepadOTKON BEIIeCTB; HCIOIb30BATh
MOJTyYCHHBIE 3HAHUS JUISl TPUHATHS TPAMOTHBIX

pelieHnid mpoOJieM B CUTYAIIUSX, CBSI3aHHBIX C XUMUEH;

- YMETh OCO3HABATh OMACHOCTh BO3/ICHCTBHS HA KUBbBIC
OpPraHu3Mbl OIIPEAETIEHHBIX BELIECTB, IOHUMAasi CMBICII
[MOKa3aTelsl MPeIeIbHON TOIyCTUMOW KOHIICHTPALlUH, U
MOSICHATH Ha MIPUMEpax CIIoCOObl YMEHBIIICHUS U
MPEIOTBPAILCHHS UX BPEIHOTO BO3JAEHCTBUS HA OPraHU3M
YEJIOBEKaA.
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2. CTPYKTYPA U COAEPKAHUE YYEBHOT' O IIPEJIMETA

2.1. O0beM yueOHOro npeaMeTa M BUABI Y4eOHOI padoThl

Buj yyeOHoi padboThI O0beM B yacax
O6nem 00pa3oBaTENbHON TPOTPAMMBI 144
Bcero y4eOHBIX 3aHATHI BO B3aUMOJICHCTBUY C MPENOJIaBaTEIeM 144

B TOM YHCJIE:

Jlekuuu, ypoku 70
IIPAKTUYECKHUE 3aHATUS 68
IIpome:kyTouHasi aTTecTanusi: YK3aMeH 6
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2.2. TEMATUYECKHWMH IUVIAH U COAEPKAHUE YYEBHOI'O ITPEJIMETA XUMUA

HanmMmenoBanue
pa3aesioB U TeM

Conepixanue yueOHOro Mmarepuasia u GopMbl OPraHu3anMH 1esITeTbHOCTH
00yYarImuXxcs

O0nLeMm
B 4yacax

®opmupyembie
KOMIIETCHIINH

2

3

4

1 xypc 1 cemectp

58

Pasnen 1. OcHOBBI CTPOEHHS BellecTBa

58

Tema 1.1.
OcCHOBHBIC MOHATHS U
3aKOHBI

Conep:xxanue yueOHOro MaTepuaJia

OcHoOBHbBIE MOHATHS U 3aKOHBI XUMHH.

[Ipenmer HEOPraHUYECKOM XUMHUH.

BemectBo. ATom. Mosnekyna. Xumuueckuil anemeHnTt. Amtotponus. [IpocTeie u cioxHbIe
BenecTBa. KauecTBEHHBIN U KOJIMYECTBEHHBIN COCTaB BELIECTB. XUMUYECKUE 3HAKU U

bopMyIIBI.

OTHOCUTENbHBIE aTOMHAs M MOJIEKYJIsipHast Macchl. KonndecTBo BeliecTsa.
CrexuomMeTpusi. 3aKOH COXpaHEHHsI MACChI BEILIECTB. 3aKOH IOCTOSHCTBA COCTaBa
BEIIECTB

MOJIEKYJISIPHOM CTPYKTYpPBI. 3aKOH ABOTaJIpO U CIEACTBUS HX HETO.

IIpakTHYecKkoe 3aHATHE:

OCHOBHBIE MOHATHS M 3AKOHDI.

PacueTHble 3a1a4 HA HAXOXKIEHHUE OTHOCUTEIBHON MOJIEKYJIIPHON MacChl, OMPEIeIeHNE
MAacCOBOM J0JIM XUMHYECKHUX DJIEMEHTOB B CI0KHOM BellecTBe. Pelmenue 3amad ¢
HCIIOJIb30BAHUEM MTOHITHIH «OTHOCHTEIIbHAS MOJIEKYJISIPHAS. Maccay, «MOJIb», «MOJISIPHAS
Maccay», «MaccoBast 10l XAMHUECKUX JIEMEHTOB B CJIOKHOM BEIIIECTBEY, «MOJISIPHBIH
00BEM T'a30B»

OK 01,
JP 2,9, 10,25,
33,35

Tema 1.2.
[epunoauyecknii
3aKkoH u Tadauuna . U.
MennaesieeBa.
Crtpoenue aToma

Conep:xxanue yueOHOro MaTepuaJia

IMepuoauyeckuii 3akon [I.U. MenneneeBa. Otkpoitue J1.11. MeHnneneeBsim
nepuoanyYeckoro 3akona. [lepuonnuecknii 3akon B popmynuposke .. Menpeneena.
[lepuoanueckas TabnIla XUMUYECKUX SJIEMEHTOB - rpaduueckoe oToOpakeHue
nepuoanyeckoro 3akoHa. CTpyKTypa nepuoAndecKoi TaOIuIlbl: Mepruoabl (Maibie U
0oJbIlKe), TPYIIHI (TTIaBHAS U TOOOYHAs).

CoBpeMeHHas1 (OPMYTHPOBKANIEPUOINYECKOT0 3aAKOHA. 3HAYCHUE MTEPUOTUUECKOTO
3aKOHA M MEPUOJUYECKON CUCTEMBI

OK 01

OK 02, OK 09
JP 2,9, 10,25,
33,35
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XUMHUECKUX 3neMeHToB [I.M1. Menzaeneesa A pa3BUTUS HAYKU U TIOHUMAHUS XMMHYECKON
KapTUHBI MUDA.

CoBpeMeHHas MOJIENIb CTPOCHUS aToMa. DJIEKTPOHHAs KOH(UTYpalus aToma.
Krnaccudukanus XuMHUYECKHUX 3JIEMEHTOB (S-, p-, d-371eMeHThI). BasieHTHBIE JIEeKTPOHBI.
BaneHTHOCTB. DNEeKTpOHHAs IPUPOAA XUMUYECKON CBA3H. DIEKTPOOTPULIATENBHOCTD.
KoBaneHnrtHas cBs3b, €€ pa3HOBUIHOCTH U MEXaHU3MbI 00pa3oBaHUs (OOMEHHBIHN U
JIOHOPHO-aKIenTOpHbIN). MloHHas cBsa3b. MeTamnueckast cBsi3b. BonopoaHast cBs3b.
MeKMOJIeKyISIpHbIE B3aUMOAECHCTBHUS.

N30TONBI, OCHOBHOE U BO30YXKJICHHOE COCTOSTHHE aTOMa, THOPHUIN3aIis aTOMHBIX
opOuTanei.

IIpakTHYecKkHe 3aHATHSA:

Iepuoauyeckuii 3aKoH. PeneHre npakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aTaHUI
Ha XapaKTepHU3aINI0 XUMUYECKUX AIEMEHTOB «MeTanyeckie / HeMeTaUTHIeCKIe
CBOMCTBA, AJIEKTPOOTPHULIATETLHOCTD U CPOJICTBO K AJIEKTPOHY XUMUYECKUX JIEMEHTOB B
COOTBCTCTBUEC C UX IJICKTPOHHBIM CTPOCHUEM U ITOJIOKCHHUEM B HGpHOI[PI‘-ICCKOfI CUCTEMC
XUMHU4YecKuXx djiemeHToB .. MenaeneeBay.

Ctpoenue aTtoma. Perienne npakTHYECKUX 3aJJaHUN HA COCTABIICHHE YJIEKTPOHHO-
rpaduyeckux Gopmyn 35eMeHToB 1—4 nepruooB.

Tema 1.3. Ctpoenue
BellleCTBa

Coaep:xxanue yueOHOro MarepuaJia

KoBasienTHasi xuMu4eckasi CBA3b. MexaHnu3M 00pa30BaHUS KOBAICHTHOW CBSI3U
(0OOMEHHBIN ¥ TOHOPHO-AKIIETITOPHBIN ). DIEKTPOOTPUIIATSILHOCTE. KOBasIeHTHBIC MOISpHAS
Y HENoJIApHAas CBA3U. KpaTHOCTh KOBaJIeHTHOM CBSI3U. MOJIEKYJIIpHBIE U ATOMHbBIE
KpUCTaJUIMYecKue pemeTki. CBONCTBA BEILIECTB C MOJIEKYJISIPHBIMU U @TOMHBIMH
KpUcTaUTMUYeCKuMu perietkamu. Monnas xumuueckas cBsi3b. Katnonsl, ux oopaszoBaHue
13 aTOMOB B pe3yJIbTaTe Mpoliecca OKUCICHU. AHUOHBI, UX 00pa30BaHUE U3 aTOMOB B
pe3yJibTaTe mpolecca BOCCTAaHOBJIEHU. IOHHAs CBSA3b KAaK CBSI3b MEXAY KATHOHAMH U
aHMOHAMHU 3a CYET AJIEKTPOCTATUYECKOT0 MpUTsHkeHus. Knaccudukaiiys HOHOB: IO COCTaBYy,
0 3HAKY 3aps/a, M0 HATWMIUIO THIPATHON 0007109KkH. IOHHBIE KPUCTANTMISCKUE PEIICTKH.
CBoiicTBa BEIIECTB C MOHHBIM THUIIOM KPUCTAJUTMYECKOU PEIIESTKH.

Metajuinyeckas cBsi3b. MeTauimueckas KpUCTaUIMUeCcKas peleTka 1 MeTaJuIM4ecKas
XUMHYECKas CBsA3b. PU3NYECKHUE CBOMCTBA METAIIJIOB. ArperaTHble COCTOSIHUS BeleCTB 1
BOJIOPO/IHAS CBSI3b. 1Bep/I0€, )KUIKOE U Ta3000pa3Hoe cocTossHus BemiecTB. [lepexon
BEIIECTBA U3 OJIHOTO arperaTHOro COCTOsIHUS B Apyroe. BoaopoiHas CBSI3b.

OK 01
JP 2,9, 10, 25,
33,35
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Yucrole BemecTBa U cMecH. [loHsaTHE 0 cMecH BellecTB. I 'OMOreHHEIE U reTCPOrcHHBIC

OK 01

cMmecu. CocTaB cMecel: 00beMHas M MaccoBas JOJIH KOMIIOHEHTOB CMECH, MaccoBasi JOJI OK 02, OK 09
MpUMeceH. JIP 2,9, 10, 25,
JucnepcHbie cucremsl. [lonsaTre o nucniepcHol cucteme. JlucnepcHas ¢asza u 33,35
nucnepcuonHas cpena. Knaccudukarus aucnepcHsix cucteM. [loHATHE 0 KOJTOMIHBIX
CUCTEMaX.
Hctunnbie pacTBophl. PacTBopeHme kak GU3NKO-XUMUYECKUH Tiporiecc. PacTBOpEI.
Crioco6bI MPUTOTOBIIEHUS pacTBOPOB. PacTBopuMocTh. MaccoBas 7107151 paCTBOPEHHOTO
Bemlectra. [IpeaenbHO qonmycTUMble KOHLIIEHTPALMU U UX UCTOJIb30BaHUE B OLICHKE
9KOJIOTHUYECKOI 06€30MacHOCTH.
IIpakTHyeckoe 3ansiTHE: OK 01, OK 04
Buner nucnepcHbix cucteM. Buibl xumudeckoi cBs3u. TexHruka 0€30MacHOCTH B OK 07
XUMUYECKOH 1abopaTopuu. 3HAKOMCTBO C XUMHUUYECKOU MOCY10M, 000pyI0BaHUEM U JIP 2,9, 10, 25,
XUMHUYECKUMHU peakTuBaMu. OCHOBHBIE TaOOPATOPHBIE OMIEPAIIHH. 33,35
[IpuroTtoBneHune pacTBopa 3aJaHHON KOHIIEHTpanuu. Pemenue 3agau Ha pacyeT MaccoBOU
1oy (Macchl) pacTBOpA.
Tema 1.4 Coaep:xxanue yueOHOro MarepuaJia 2
DJIeKTPOJIUTHYECKAS OK 01
MMCCONHAIMS 1 Teopust anekTpoauTHYECKOr auccorumanyy. Peakunnu nonHoro oomena. CocraBieHnue OK 04
HOHHBIH 00MeH peakIfii HOHHOTO 0OMEHa MYTEeM COCTABJICHHUS UX TOJHBIX U COKPAIICHHBIX HOHHBIX JIP 2, 9, 10,
YPaBHCHUH. 25,33, 35
n . OK 01
paKTHYecKoe 3aHsITHe: OK 04
Peakunu nonsoro ooMeHa. Penienne 3xcniepruMeHTaNbHBIX 3a/1a4 1o Teme. [IpoBenenue JIP 2,9, 10, 25,
peaKkuuii B pacTBOpax 3JIEKTPOJIUTOB. 33,35
Tema 1.5 Conep:xanue yueOHOro MaTepuaJia 14
Kaaccudpukanmus, Kunaccnduxanus Heopranmveckux BemectB. [Ipocteie u ciioxHbie BemecTBa. OCHOBHbBIE OK 01
HOMEHKJIATypa 1 KJIACChI CIIOHBIX BEIIECTB (OKCHIbI, THAPOKCHUIBI, KUCIOTHI, cou). HoMeHkaTypa u OK 04
CTpoeHue Ha3BaHUE HEOPTaHWYECKUX BEIIECTB UCXO/S U3 UX XUMUYECKOH (POPMYIIbI MIIH COCTABICHUE JP 2,9, 10,25,
HeOpraHu4ecKux XUMHUYECKOH (OopMYIIbI UCXO/ISl U3 HA3BaHUS BEILIECTBA 10 MEXTyHAPOAHOMN HIIN 33,35
BellecTB TPUBHUAJIBHON HOMEHKJIATYypE.

XUMHUYECKUE CBOICTBA OCHOBHBIX KJIACCOB HEOPTraHUYECKHX BEIECTB (OKCHJIOB,
THJIPOKCHUJIOB, KUCJIOT, COJIEH U p.). 3aKOHOMEPHOCTH B M3MEHEHUH CBONMCTB IPOCTHIX

18




BEIIIECTB, BOJOPOIHBIX COCAMHEHUH, BEICITUX OKCHJIOB U TUAPOKCHIOB. B3anMOCBsI3b
HCOPTaHNYCCKUX BCIICCTB.

Oxcuabl u ux cBoiicrBa. CojeoOpa3yroiue 1 Hecoeoopa3yromue okcuabl. OCHOBHBIE,
aM(l)OTepHI)Ie 1 KHUCJIOTHBIC OKCHUIbI. 3aBUCHUMOCTE XapakTepa OKCruaa OT CTCIICHU
OKHCJICHHsI 00Pa3yIOIIEero ero Merajia. XuMHUECKUEe CBOMCTBA OKcHIOB. [TomyueHue
OKCH/JIOB.

KucioTbl 1 uX cBoiicTBa. KHCIOTHI KaK 3JIEKTPOIUTHL, MX KIACCU(PUKAIMS 110 Pa3TUYHBIM
MpU3HaKaM. XUMHUYECKHE CBOMCTBA KUCJIOT B CBETE TEOPUU BJIEKTPOIUTUYECKOM
aucconuanui. OcOOEHHOCTH B3aUMOJICHCTBHS KOHIIEHTPUPOBAHHON CEpHON U a30THON
KUCJIOT ¢ MeTajuilaMu. OCHOBHBIE CIOCOOBI MOTYYSHHS KUCIOTHI

OcHoBaHus 1 X cBoiicTBa. OCHOBaHMS KaK dJIEKTPOIUTHI, X KIACCU(PUKALIUS IO
pa3IMYHBIM IPU3HAKaM. XMMHUUYECKHE CBOMCTBA OCHOBAaHU B CBETE TEOPUHU
3IEKTPOIUTUYECKON AUCCOMalnU. Pa3iioxkeHre HEpaCTBOPUMBIX B BOJIE OCHOBAHUM.
OcCHOBHBIE CTIOCOOBI MOTYYEHUSI OCHOBAHUH.

Coun n ux cpoiicrBa. Conu Kak 31eKTpoauTsl. Cosu cpeiHue, KUCIIbIE U OCHOBHBIE.
XUMHUUECKU CBOUCTBA COJIEH B CBETE TEOPUH ICKTPOTUTHUYECKON Aucconnanuu. Crocoobl
MOJy4eHus coner. [ maponus cosei.

IIpakTHyecKkue 3aHATHS:

Kucaorsl. UcnibiTanue pacTBOpOB KUCIOT MHAMKATOpaMu. B3aumoielicTBre METAIIIOB C
KucnoTamu. B3amMoielicTBHE KUCIIOT ¢ OKCHAAMH METaUIOB. B3anMomelicTBHE KUCIIOT C
OCHOBaHMAMHU. B3anmoaencTere KUCIOT ¢ cosiMU. VcipiTaHue pacTBOPOB LIETOUEH
WHJIUKAaTOPaMH.

OcHoBanus. [lonyuenue rugpokcunos. BzaumopeiictBue menoyeit ¢ consimMu. Paznoxenue
HEpPaCTBOPUMBIX OCHOBAHUH.

Couau. I'maponus coneit paznuyHoro tuna. Penienne npakTHuecKux 3agaHuil mo
KJIacCU(PUKaIMKA, HOMEHKJIATYPe ¥ XUMUYECKUM (OpMysIaM HEOPTaHUIECKUX BEIIECTB
Pa3IMYHBIX KIACCOB (HA3BIBATh M COCTABISATH (DOPMYIIBI XMMUYECKUX BEIIECTB, ONPEACTSATh
MIPUHAJISKHOCTH K KJIaccy).

Tema 1.6 Xumnueckue
peaxkiuun

Conep:xanue yueOHOro MaTepuaJia

10

Knaccupurkauusa xumuyeckux peakumid. Peakiiuu coeiuHeHus, pa3noxKeHus,
3amenieHus, oomena. Karanutudyeckue peakuun. OOpaTUMbIE © HEOOPATHMbIC PEAKIIUH.
['oMoreHHbI€ ¥ reTEPOreHHbIE PEaKIIMU. JKI0TEPMUUECKUE U SHIOTEPMUUECKUE PEAKIIUU.
TenoBoit 3¢ (heKT XUMHUUECKUX PEaKIHH.

OK 01

OK 02, OK 09
JP 2,9, 10, 25,
33,35
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TepMoxuMuyeckre ypaBHEHUsI.

OKHCINTEIBLHO-BOCCTAHOBHTEIbHbIE Pe€aKIuu. Crenens okucneHus. OKUCIUTENb U
BOCCTaHOBJICHHE. BoccTanoBUTEIb U OKHCIICHHUE. MeTox SJICKTPOHHOT'O OanaHca JJIs0
COCTaBJICHHUA ypaBHeHI/Iﬁ OKHUCIUTCIIbPHO-BOCCTAHOBHUTCIIbHBIX peaKHHﬁ.

CkopocTbh xXumMu4yeckux peakuuii. [IoHAATHE 0 CKOPOCTH XUMUYECKUX PEAKIIUH.
CKopoCThb peakIiiy, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (PAKTOPOB: MPUPOABI PEATUPYIOLINX
BEIIIECTB, KOHIEHTPAIUK PEearupyroLIUX BeIECTB, Temneparypsl (mpaBuio Bant-I'ododa),
IUIOLIA/IM PEAKIIMOHHOM MOBEPXHOCTH, HAIMYUS KaTanuzaropa. Posb karaan3zaTopoB B
IPUPOE U IPOMBIIIJIEHHOM ITPOU3BOJICTBE.

DOHeprus akTUBalMU. AKTUBUPOBaHHBIN KomIuieke. KaranuzaTops! u kartanus. Poib
KaTaJIn3aTOpPOB B MIPUPOJIE U MPOMBIIIJIEHHOM ITPOU3BO/ICTBE.

Xumuyeckoe papHoBecue. O0paTUMOCTh peakiuil. XMMHUYECKOEe PaBHOBECHE U €0
CMEIEHHUE N0 IEHCTBUEM Pa3IMUHBIX (PAKTOPOB (KOHIEHTpAlHs PEareHTOB UK
MIPOJYKTOB pEaKkluy, 1aBJIeHUE, TEMIIEPATypa) AJIsl CO3/1aHUS ONTUMAJIBHBIX YCIOBUM
NPOTEKaHUs XUMUYECKUX NporeccoB. [IoHsATHE 00 SHTAIBIUU U SHTPOITUU. DHEPTUs
['u606ca. 3axon 'ecca u cineactTBus u3 Hero. Ponb cMenieHust paBHOBECHS B
TEXHOJIOTUYECKUX MPOLECcCax.

IIpakTnyeckne 3aHATHS:

Knaccupukauuss XuMH4eCKNX peakuuid.

HeoOpatumble xumMuyeckue peakiuu. Peakuuu, uaymue ¢ oOpazoBaHHEM 0CaJiKa, ra3a Win
BOJIBI. 3aBUCUMOCTh CKOPOCTH B3auMoaeicTBus okcuaa menu (1) ¢ cepHoit kucinoToit ot
TemnepaTypbl. CocTaBlI€HHE YPABHEHUN PEaKIMA COCTUHEHUS, PA3JIOKEHUS, 3aMEIIICHUS,
oOMeHa. YpaBHEHUS peaKIfii TOPEHUs,, HOHHOTO 0OMEHA, OKUCIICHUSI-BOCCTAHOBJICHHS.

CocTaBiieHHE OKHCJIHUTEIbHO-BOCCTAHOBUTEIbHBIE Pe€aKnuu. CTeneHb OKHCIICHHUS.
OkucmTenb U BOCCTaHOBIICHUE. BoccTaHOBUTEIE M OKHCIICHHUE. Merton QJICKTPOHHOI'O
OanaHca JJIs1 COCTaBJICHUS ypaBHCHI/Iﬁ OKHCIHNTCIBHO -BOCCTAaHOBUTCIIBHBIX peaKuHﬁ.

Tema 1.7

Conep:kanue y4e0HOIro MaTepuasia

HemeTtasabl. OcoOeHHOCTH CTpOSHUS aTOMOB. HemMeTaisl - mpocThie BElecTRa.

OK 01
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Pu3uKo-XHUMHYECKHE

OxucianTeJbHbIe U BOCCTAHOBHTEIbHBIE CBOMCTBA HEMETALJIOB B 3aBUCHMOCTH OT UX

OK 02, OK 09

CBOICTBA II0JIOJKEHHUS B PALY DJIEKTPOOTPHULIATENBHOCTH. JP 2,9, 10, 25,
HEOPraHMu4eCcKHuX . . 33,35
p— 3aBUCUMOCTh CBOHCTB TallOreHOB OT HX MOJOXKEHHS B IEPHOMIECKOI CHCTEME. OcHOBHBIE

XUMHUYECKHE CBOMCTBA NpeacTaBurenei riasHsix noarpynm IV, V, VI, VII rpynm.

I"anoreHsl. 3aBUCUMOCTBH CBOMCTB IaJIOTEHOB OT UX IOJIOXKEHUSI B IEPUOJIUIECKON CUCTEME.

Xanpkorenbl. O011ast XapaKTEpUCTHKA 3JIeMEHTOB VI rpymnbl nepuon4eckoi CuCTEMbI

.M. Menneneera

Conep:kaHue y4e0OHOIro MaTepuaJia

IIpakTH4Yeckoe 3aHATHE: OK 01

OK 02, OK 09

Tema 1.7.1 Odmas Kucaopon u cepa. 13ydyeHne XUMHYECKUX CBOMCTB KUCIOPOJA, CEPBI U €€ COEAMHEHUN. P2, 9, 10,25,
XapaKTepHCTHKA H OBP c yuactueM cepocojepkaiux coequueHnit. CTeneHb oKuciaeHus cepbl. OKUCTUTENb U 33,35
OCHOBHBIE CBOMCTEA BOCCTaHOBUTENb. OKUCIUTEIBHO-BOCCTAHOBUTEIILHBIE PEAKIIUH B IPUPOJIE,
HeMeTa 1108 IIPOM3BOJCTBEHHBIX MPOIIECCAX U KUZHEAEATEIIBHOCTH OpraHu3MoB. OKUCIUTEIbHO-

BOCCTAHOBUTENBbHBIN NOTEHIUAI cpelbl. COCTaBICHHE U YPaBHUBAHUE OKUCIIUTENIBHO-

BOCCTAHOBUTEIIBHBIX PEAKIM METOJIOM 3JIEKTPOHHOTO Oananca. TunmmyHbie

HEOPraHMYECKNUE OKUCIIUTENN U BOCCTAHOBUTEIH.

Cnoco0bI moJiyyeHus ¥ cBOcTBA ra3oB. ['a3pl, 00pazyemble HEMETaUIaMu.

CocraBiieHHEe ypaBHEHUN XUMUYECKUX PEAKLUI C y4aCTUEM IIPOCTBIX U CIOKHBIX

HEOpPraHMYECKUX BEIIECTB.
Tema 1.7.2 O0masn Conep:kaHue y4e0OHOIro MaTepuasia
XapaKTepucTUKA U Metannbl. OCOOEHHOCTH CTPOEHUSI aTOMOB U KpHcTauioB. dusnueckue cBONCTBa OK 01
OCHOBHbIE CBOIicTBa MetamoB. Kiaccuukanus MeTanioB Mo pa3iuyHbIM MpU3HAKaM. XMMHYECKHE CBONCTBA OK 02, OK 09
MeTAaJLJIOB METAaJJIOB. JIP 2,9, 10, 25,

ONEKTPOXUMHUYECKHN Psil HAaNpsbKeHUH MeTaiuioB. Metamnorepmus. [lonstue o cruaBax: 33,35

4yepHble 1 [BeTHBIe. O0mas xapakrepuctuka MetauioB [-11 rpynmel rimaBHO# 1 TOOOYHOM
noarpynn nepuoauueckon cucremol JI.1. MeHneneesa.

IIpakTnyeckne 3aHATHS:

CaoiicTBa MeTauIoB M HeMeTaioB. VccrnenoBanue GU3NIecKX M XUMHYECKIX CBOWCTB
METAJUIOB M HeMeTau10B. O3HaKOMIIEHHUE ¢ KOJUIEKIMEN HEMETAJJIOB, METAJUIOB, CIUIABOB.

Pemenue Tunossix 3aga4. CocTaBlieHnE YpaBHEHUN XUMUYECKUX PEAKILUI C y4acTHEM
ITPOCTBIX U CJIOKHBIX HEOPTAHUYECKUX BEIECTB: OKCUA0B METAJJIOB, HEMETAJIIOB U
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aM(I)OTepHLIX 9JICMCHTOB,; HCOPIraHNYCCKUX KHUCJIOT, OCHOBaHUI1 U aM(bOTepHBIX

THAPOKCHJIOB, HEOPTAaHUYECKHUX COJIEH, XapaKTEepHU3YIOIIUX X CBOMCTBA. Pemenune 2
MPaKTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJJaHUI HA CBOMCTBA U MOJIyYCHUE
HEOPraHMYECKUX BEIIECTB.
KonTponbhas pabota
Bcero 3a 1 cemectp - 58 u.
O61bem oOpazoBaTeabHOM MporpaMmsl - 58 4. B ToM uucie, 3aHsTus
Bo B3aumoaeiicTBuM ¢ mipenogaBaresiem - 58 u.
Jlexuum - 30 4.
[IpakTrueckue 3aHsATHS - 28 4.
1 xypc 2 cemecTp 86

Pazjen 2. Opranuyeckasi XuMusi

Tema 2.1 OcHOBHBIE
MOHATHA
OPraHMYecKoil XMMHHU
U TeOPHUsi CTPOEHUs
OpPraHMYecKux
coeTUHEeHU M

Copaeprxanue y4eOHOro MaTepuasa

Beenenne. IIpenmer oprannyeckoii xumuu. [lonstie 06 opraHn4eckoM BELIECTBE U
opranuyeckoil xumuu. OcoOEHHOCTH CTPOEHHUS OPraHUYECKUX COCTUHEHUI.

Teopusi crpoenns oprannvyeckux coequHennii A.M. Bytaeposa. [Ipeanocsinkn
co3/1aHus Teopuu cTpoeHus. OCHOBHBIE NOJIOKEHUS Teopuu cTpoeHus A.M. bytieposa.
XUMHUUECKOE CTPOCHHUE U CBOMCTBA OpraHndeckux BemecTs. [lonsTue 06 nzomepum.
Crioco6b1 0TOOpaXKeHUsI CTPOCHUS MOJIEKYJIbI (POopMyJIbl, MOJIEH). 3HaUeHUE Teopun A. M.
bytnepoBa /15 pa3BUTHsI OPraHUYECKON XMMHUH U XMMHUYECKUX IIPOTHO30B.

Kaacenpuxkanus oprannyeckux coenHeHuii. OCHOBbI HOMEHKJIATYPbl OPraHU4YeCKUX
BemtecTB. Knaccudukanus opraHMuecKux BEIIeCTB B 3aBUCUMOCTH OT CTPOCHUS
yraepoaHoi nenu. [lonstre @pyHnkuronanbHoi rpymnmsl. Knaccudukanus opraHuueckux
BEIIIECTB 10 TUITY (PYHKIIMOHAIBHOM Ipymnibl. TpuBuaibHble Ha3BaHUs. ParoHansHas
HOMEHKJIaTypa Kak npeamectseHHuIa HomeHkaatypsl [UPAC. Homenkiarypa IUPAC:
MPUHIUIBI 00pa30BaHMs HA3BaHU, CTAPIIMHCTBO (YHKIIMOHAIBHBIX IPYTII, UX
o0o3HayeHue B npedukcax u cypdukcax Ha3BaHUH OPraHUYECKUX BEIIECTB.

OK 01

OK 02, OK 04
OK 09

JP 2,9, 10,25,
33,35

22




IIpakTH4eckoe o0yueHmue.

Teopust ctpoenust oprannyeckux coennHenniit A.M. bytneposa. CocTaBieHre TOMOJIOTOB U
nzomepoB. Knaccudukanus opraHi4ecKux BEIIECTB 10 TUIY (PYHKIIMOHAJIBHOM TPYIIIBI.

Pemenne pacueTHbIX 3a71a4 HAa HAX0XKJIEHUE MOJIEKYJIAPHOU (OPMYIIbl B OPraHUYECKUX
COC/IMHCHUSIX.

Tema 2.2.
Yraesonopoasl

Conep:kanue y4yeOHOro MaTepuaJia

26

AJKaHbl. AJIKaHbI: TOMOJIOTUYECKUHN PsiJl, ©30MEPHUSl © HOMEHKJIaTypa aikaHoB. CTpoeHue
atoMma yrJiepoaa. CtpoeHue aToMa yriepoja. JJIeKTpoHHOe 00JIako U OpOHTaIb, S- U P-
opOuTau. DIEKTPOHHBIE U AIIEKTPOHHO-Tpaduyeckre GopMyIIbl aTOMa yriepoaa B
OCHOBHOM U BO30YKJICHHOM COCTOSTHUSX. KOBaseHTHAsI XUMHUECKast CBS3b U €€
KJlaccuduKalus mo crnocody nepekpuiBaHusi opouraneii (cuema- v n-cBsizu). XuMn4ecKue
CBOMiCTBA aJIKaHOB (METaHa, 3TaHa): TOPEHHUE, 3aMeIICHUE, PA3JIOKEHUE, JETHAPHUPOBAHNE.
[TpMeHEeHHE aTKaHOB Ha OCHOBE CBOMCTB.

Auikenbl. HenpenesbHble yriieBogopoAbl. DTUJICH, €T0 MOJIy4YeHUe (IeruIpupoOBaHUEM
3TaHa, JleNoJIuMepHu3anuel NoIusTHIeHa). ['oMoornueckuii psii, U3oMepus, HOMEHKJIATypa
QJIKEHOB. XMMHUYECKHE CBONCTBA 3TUJIEHA: TOPEHUE, KAUECTBEHHbIE pEeaKLUn
(o6ecuBeurBaHue OPOMHOM BOJBI M paCTBOPA MEpMaHIraHaTa Kajus), TuApaTanus,
nosuMepusanus. [IpumMeHeHne 3TuaeHa Ha OCHOBE CBOMCTB.

AJaxkuHbl. AtietTuiieH. XMMHYECKHE CBOMCTBA alleTUIIeHA: TOpeHue, 00eclBeUnBaHUE
OpOMHOM BOJIBI, MPUCOCTUHEHHH XJIOPOBOAOPO/Ia U ruapaTaius. [[puMeHeHne aleTuicHa
Ha OCHOBE CBOMCTB. MexKIaccoBasi U30Mepusl C alKaJueHaAMU.

AJkaaueHbl 4 Kayuyku. [IoHsATHE O TUEHAX KaK YTIIEBOJIOPOJaX C IBYMsI TBOMHBIMU
cBs3simu. COMPsDKEHHBIE TUEHBI. XMMUYECKHE CBOMCTBA OyTanueHa-1,3 u u3onpena:
oOecrBeYMBaHHE OPOMHOM BOJIBI M TIOJTMMEPH3AIlHsl B Kaydyku. HaTypanbHbIN 1
CUHTETHYECKUE Kayuyku. Pe3uHa.

OK 01, OK 02,
OK 04, OK 09
JIP 2, .9, 10,
25, 33,35
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Apenbl. ben3on. Xumuueckue cBoiicTBa 6eH30J1a: TOpEHHUE, PEaKIIUU 3aMeICHHS
(ramorenupoBanue, HUTpoBaHue). [I[puMenenne 6eH305a Ha OCHOBE CBOMCTB. THIIBI
PEeaKIMOHHOCIIOCOOHBIX YACTHIl 1 MEXaHHU3MbI PeaKIMil B OPraHn4ecKoi XUMHH.
B3aumHoe BiausiHHE aTOMOB B MOJIEKYJIaX OpraHMYECKHUX BEIIECTB. DIEKTPOHHBIE (D (PeKThI
aTOMOB U aTOMHBIX TPYIII B OpraHMYECKUX MoJieKynax. MHIykioHHbIH 3¢ dekT,
MOJIOKUTEIBHBINA U OTPUILIATEIbHBIN, €ro oco0eHHOoCTU. Me3omepHblit 3¢ dexT (3ddext
COTIPSDKEHHMSI ), €r0 0COOCHHOCTH.

Tunbl XUMHYECKUX peakuuii B oprannyeckoii xumun. Knaccuduxaius mo n3MeHEHHIO B
CTPYKType cyOcTpara (MpucoeTuHeHNe, OTIICIUICHHE, 3aMeIICHIEe, N30MEPU3AIIHs) U THITY
peareHTa (paguKaibHbIe, HYKJICO(OWIbHbIE, JIeKTPpOdUIbHbIC). Pa3HOBHIHOCTH peaKiuit
KaXI0ro TUulia: rTHApUpPOBaHUC U JCTUAPUPOBAHUEC, TaJIOTCHUPOBAHUEC U
JerajJoreHupoBaHue, TUApaTAIHs U JeTUapaTalus, THAPOraJoreHupOBaHue U
ACTUAPOTAJIOTCHUPOBAHUC, ITOJIUMEPU3ALNA U NOJUKOHACHCA WS, IICPCTPYHIIUPOBKA.
Oco0eHHOCTH OKUCIUTENHHO-BOCCTAHOBUTENIBHBIX PEaKIUil B OPTaHUYECKON XUMUH.

CamocTosiTeTbHasI pa6oTa (IIOAr0TOBKA K IK3aMeHY)

HN3oMepus 1 HOMEHKJIATYpPA AJTKAHOB.

IukoankaHbl.

IIpupoaHble HCTOYHUKH YIJIeBOA0OPOaOB. [[pupoaHbIil ra3: cocTaB, IPUMEHEHHUE B
kayectBe TorumBa.Hed1s. CoctaB u nepepadbotka Hedru. [leperonka nedru.
HedrenpoaykTsr.

B3auMocBA3b OprannyecKux coequHeHuil. PemeHue nenoyek npespamieHui Ha
IFCHETUYCCKYIO CBA3b MCKAY KJIacCaMU OPraHUYCCKUX COC]II/IHCHI/Iﬁ C COCTaBJIEHHEM Ha3BaHUU
OpPraHUYECKUX COECIMHEHUN 10 TPUBUAIBHOM UM MEXKIYHApPOAHON CHCTEMaTUYECKON
HOMEHKJIaType. Perienne pacueTHbIX 3a/1a4 10 YpaBHEHHUSM PEaKLuil C yuacTHeM
OpPTraHUYECKUX

BELIECTB.

IIpakTnyeckue 3aHATHSA:

14

Ankanbl. Teopust A.M. Bytnepoa. U3rorosienue moaeneit MOJIEKYJl OpraHUYECKUX
BEIIECTB Kilacca ajkaHbl. Pemenue 3aagad no reme «M3omepust 1 Ha3BaHUS 110
CHUCTEMATUYECKOM HOMEHKIIATYPE OPTAaHUYECKUX BEUIECTB». XUMUYECKUE CBOKMCTBA Ha
MpUMEPE PEAKIIUU raJOT€HUPOBAHUS U TOPEHUS.
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Aukensl. [TonydyeHue sTuieHa peakiyeil JeruaparTainuy 3TaHona. 'opeHue sTuieHa.
OTHoIIeHNEe STHIICHA K pacTBOpaM NiepMaHraHaTa Kajaus 1 OpOMHOMU BoOJE.

Anernien. [Tonydenue. XumMuueckue cBOICTBa alleTUJIeHa: TOpeHUe, 00eCIIBeUnBaHHE
OpOMHO¥ BOJIBI.

I'eHeTHYeckasi cBSI3b MKy yrieBoaopoaamMu. OcCyIecTBICHUs peaKkIiii MpeBpaleHus.
IIpupoaHbIe HCTOYHMKH YIJ1eBOA0POAOB. [IpupoiHbIi ra3: cocTaB, IPUMEHEHHUE B
kayectBe TorumBa. Hedte. CoctaB u nepepabotka HedTH. [leperonka nedru.
Hedtenpoaykrsl. 3anmra pedeparos.

\S)

Tema 2.3.
Kucaopoacoaep:kamnue
OpraHuvecKue
coeIMHEeHUs

Conep:xxanue yueOHOro MaTepuaJia

32

Crpoenne n ki1accuukanus cnupros. Knaccupukanus ciupToB 10 TUITY
YIJIEBOJOPOJHOTO panKalla, YUCIy THAPOKCUIIBHBIX IPYIII U TUILY aTOMa yTiIepoJa,
CBSI3aHHOT'O C TUAPOKCUIBHON IPYNION. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHUE
TUJIPOKCHIIBHOM rpyIibl. BiusiHue cTpoeHus ciupToB Ha UX (pU3HUECKHE CBOMCTBA.
Me:xkmonekyasipHasi BOZOPOAHAs CBA3b. | OMOJIOrH4eCKU psij IPEAEIbHBIX
0JIHOATOMHBIX cUpTOB. M3omepust 1 HoMeHkinarypa. O61ast popmyna.

Cnoco0bl mosryyenusi cnupToB. ['Maponn3 rajoreHakaHoB. [ uaparaius aJlkeHoB,
yCJIOBHS €€ TipoBeieHns. BoccTaHoBeHne KapOOHMIBHBIX COCTMHCHHIA.
XHWMHUYECKUE CBOMCTBA OJHOATOMHBIX CIIUPTOB.

MHoroaromubie cnupThl. V30Meprs 1 HOMEHKIIATypa NPeACTaBUTENEH ABYX- U
TPEXaTOMHBIX CIUPTOB. OCOOEHHOCTH XUMHUUECKUX CBOMCTB MHOTOATOMHBIX CITUPTOB, UX
KauecTBEHHOe oOHapyxeHue. OTeNbHbIe PEACTaBUTENH: 3TUICHIIUKOIIb, TJIUIEPHUH,
COCOOBI UX MOJTYYEHHUs, IPAKTHUECKOE TPUMEHEeHHE. | TuIieprH Kak MpeaCcTaBUTeNb
MHOI'0aTOMHBIX CIIUPTOB. KauecTBeHHAs peakiysi HA MHOTOaTOMHBIE cIUPTHI. [[puMmenenune
IIMIIEPHHA.

DeHo.1. DIEKTPOHHOE U MMPOCTPAHCTBEHHOE CTpoeHHE eHoa. B3auMHoe BiausiHue
apoOMaTHYECKOI0 KOJIbLIA U TUIPOKCUIbHOU Ipyninbl. DU3ndeckre 1 XMMUUYECKHE CBOMCTBA
¢denona. BzanMHoe BiMsHUE aTOMOB B MOJIEKyJ1€ (peHOIIa: B3aUMOJICHCTBUE C THAPOKCUAOM
HATpUs M a30THOM KkucnoToi. [lpumeHeHne ¢eHona Ha OCHOBE CBOMCTB.

I'omosnornueckue psabl ajIberu10B U KeTOHOB. [loHATHE 0 KAPOOHUIIBHBIX
COEMHEHUX. DIEKTPOHHOE CTPOESHUE KapOOHMIIbHOU Tpymmbl. M3oMmepus u
HOMEHKJIaTypa ajlbJIeTH10B U KeTOHOB. du3nueckue cBoiCTBa KapOOHMIBHBIX
coequHeHuil. [IpumMenenne u noayyeHne KapOOHWIBHBIX coequHeHMil. [[pumenenne
aJbJIETHJI0B U KETOHOB B OBITY U IPOMBIIIIEHHOCTH. AJIBAECTUBI U KETOHBI B IPUPOJIE
(3¢upHbIe Macna, GepoOMOHBI).

[TonyyeHue kapOOHUIIBHBIX COSAMHEHUI OKUCIEHUEM CITUPTOB, TMApaTallel aIKUHOB,

OK 01, OK 02,
OK 04, OK 09
JP 2,9, 10,
25, 33,35

25




OKHCJICHUEM YITICBOOAOPO0B. OTI[CJ'II)HI)IC MNpEaACTaBUTEIN AJIbACTUAOB U KETOHOB,
CHCHI/IQ)I/I‘ICCKI/IC CIIOCOOBI NX TTIOJIYUCHUS U CBOICTBA.

XuMHYeCKHE CBOMCTBA aJIbIerHA0B U KETOHOB. PeakiinonHas crtocoOHOCTh
KapOOHWJIBHBIX COSAMHEHUN. Peakiinu OKUCIIEHUs allbJIeTH/I0B, KAYECTBEHHBIE pEaKluy Ha
aNBJACTUIHYIO TPyIITy. Peakuny moaukoHaeHCAIMU: 00pa3oBaHue
beHonopopMabIEerHIHBIX CMOJL.

Kap0oHoBbIe KHCI0TBI. ['OMOJIOTHYECKUH Psi/T TPEASTBHBIX OJTHOOCHOBHBIX KaPOOHOBBIX
kucnot. [lonsitue o kapOOHOBBIX kKHcnoTax. KapOokcuibHas rpynmna kKak (yHKIIMOHATbHASI.
["'omonoruyeckuii psi IpeneabHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT. [lomydenue
KapOOHOBBIX KHUCJIOT OKUCIIEHUEM aJIbJIETH]IOB.

XuMHYecKHe CBOMCTBAa KAaPpOOHOBBIX KMCJIOT. Peakinu, WITIOCTPUPYIONIUE KUCIOTHBIE
CBOWCTBA U UX CPAaBHEHHUE CO CBOMCTBAMU HEOPTaHMUYECKUX KUCIOT. OOpa3oBaHme
(YHKIIMOHATBHBIX TPOU3BOIHBIX KapOOHOBBIX KUCIOT. Peakiiuu stepudukarim.
AHTUApHUIBI KAPOOHOBBIX KUCJIOT, UX TIOJYYCHHUE U IPUMEHEHHUE.

Crnoco0bl mostyyeHust KapoOHOBBIX KUCJIOT. OT/ICTbHbBIE TIPEICTABUTENN U WX 3HAYCHUE,
ouonorudeckas poib. Crnenuduieckue crnocoObl MOIy4YeHUs, CBOMCTBA U TPUMEHEHHUE.
OO6mme crmocoOb! MOTYYSHUS: OKUCIICHUE ATKaHOB, AJIKEHOB, TIEPBUYHBIX CITUPTOB,
anbJeruIoB. Baxkueiinme npeacTaBuTeny KapOOHOBBIX KHCIIOT, UX OHOJIOTHYECKAs POJib,
crenuQuuecKre crocoObl MOy4YeHus, CBOMCTBA U MPUMEHEHNE MYpPaBbUHOM, YKCYCHOH,
MAJIbMUTUHOBOW U CTEAPUHOBOM; aKPUJIOBOM U METAKPUIIOBOM; OJIEMHOBOM, JIMHOJIEBON U
JIMHOJIEHOBOM; IIJaBEJICBOM; OCH30MHOM KHCIIOT.

Caoxubie 3¢upsbl. CTpoeHHe 1 HOMEHKIIATYpa CIOKHBIX d(PUPOB, MEKKIIACCOBAS
M30Mepus ¢ KapOOHOBBIMH KUCTOTaMU. CTIOCOOBI TTOTYUYEHHUS CI0KHBIX 3(PHpOB.
OOpaTUMOCTh peakIuy 3TepUPUKAIIU U PAKTOPHI, BIUSIIONINE HA CMEIIICHUE PABHOBECHS.
OO6pa3zoBaHue CIOKHBIX MOTMIPUPOB. XUMHUIECKUE CBOMCTBA U TPUMEHEHNE CI0KHBIX

2(buUpoB.

Kupsl. XKups! kak cioxHbie 23¢ups! raunepruHa. KapOoHOBbIE KUCIOTHI, BXOSIINE B
COCTaB >XKMPOB. 3aBUCUMOCTh KOHCUCTEHIIUH KUPOB OT UX COCTaBa. XMMUYECKHUE CBOMCTBA
KHUPOB: THIIPOJIN3, OMbUICHUE, THApUPOBaHKE. bronornueckas posb )KUPOB, UX
HCII0JIb30BaHUE B OBITY U IPOMBIILIEHHOCTH.

Yraesoasl. [lousiTie 06 yriaesoaax. Knaccudukanus yrineBonoB. MoHo-, - u
MIOJIMCAXapUbl, IPEACTABUTENN KaXA0U IPYIIILI YIJIIE€BOAOB. bruosornueckas poib
yFHeBOI[OB, X 3HAYCHUC B JKU3HU YCJIIOBCKA U 06H_[€CTB.
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Momnocaxapuabl. CTpoeHHE U ONITHYECKast H30MepHUs MOHOCaxapuaoB. VX kiraccupukanus
10 YUCITy aTOMOB yTJiepo/ia U Ipupojie KapOoHWIbHOI rpymisl. ['oko3a, crpoeHue ee
MOJICKYJIbl U pU3MYecKue cBoiicTBa. Tayromepusi.

CamocTosiTesibHAasi padoTa (MOATOTOBKA K IK3aMEHY)

5N

Kucnopoaconep:xaiiue oprannieckue coeTHHeHHs.
MeTaHOH, €T0 MPOMBIINIJICHHOC IMOJIYUYCHHUEC U IPUMCHCHUC B IIPOMBIIIIICHHOCTH.
buonorundeckoe neiictBue MetaHosa. @U3NOIOTHUECKOE ACHCTBUE dTAHOIA.

HpI/IMeHeHI/Ie AJIbJACTUA0B U KECTOHOB B MCAUIIUHE. buonorunyeckas POJIb.

HpaKTuquKue 3aHATHUA:

Cnuprtel. M3ydyeHre XuMUYECKHX CBOMCTB CIMPTOB. PacTBOpeHue rimiepruHa B BOJE U
B3anmojeiictaue ¢ ruapokcuaom menu (I1). Pemenue pacuetHbIx 3amad.

AJ'IB,I[GI"I/II[BI, HN3YUCHUC CBOMCTB. Peaknus cepe6p;IHOro 3CpKaja

Kap6oHoBsle kucnotsl. [lonydeHne n u3yueHrue CBOMCTB YKCYCHOW KHCIIOTBHI.

Kucnoponoconepxarine opraHndeckre coeqiuHeHns. Pemenue 3amauq.

I'eneTnueckas cBA3b MCKAY OCHOBHBIMHU KJIaCCAMU OPIraHUYCCKHUX BCHICCTB

[IpuMmeHeHne KUCIOPOICOACPKAIIUX OPTaHUIECKIX COCTMHEHUSX B METUITUHE U
(dhapmakonoruu. 3ammuTa T0KIaI0B.

Tema 2.4
A3oTcoaep:kanue
OpraHnvyeckKme
COeIMHEHUSI.
IHonumepsl

Conep:xanue yueOHOro MarepuaJia

Amunbl. [Tonstue 06 amunax. [lepBudHbIe, BTOpUYHBIE U TPETUYHBIC AMUHBI.
Knaccudukanus aMUHOB 110 THITY YTJIEBOJOPOIHOTO parKaia U YHCITy aMUHOTPYIII B
Mosiekyse. ['oMoornueckue psiabpl MpeaeabHbIX alu(paTHISCKUX U apOMAaTUYECKIX aMUHOB,
M30MEepHs U HOMEHKJIaTypa. XMMHU4YeCKHe CBOMCTBA AMMHOB. AMUHBI KaK OpPraHUYECKue
OCHOBAHHMSI, UX CPABHEHHE C aMMHAKOM U IPYyTUMHU HEOPTraHUYECKUMU OCHOBAHUSMM.
CpaBHEHHE XUMUYECKIX CBOMCTB an(aTHIECKNX U apoMaTHUeCKuX aMHHOB. OOpa3oBaHue
aMUJI0B. AHUJIIMHOBBIE KpacuTeu. [ToHATHEe O CHHTETUYECKUX BOJIOKHAX.

[TonmuaMuapl ¥ TOTMAMUIHBIE CHHTETHYECKHE BoJokHA. [lomydenne amuHOB. PaboThl

H.H. 3uanna. AMuHOKuCJI0THI. [ToHATHE 00 aMUHOKHUCIOTAX, UX KiIacCU(PUKAINS 1
ctpoeHue. Onruyeckast H30MepHs a-aMUHOKHUCIOT. HoMeHKkaTypa aMUHOKHCIIOT.
JIBOMICTBEHHOCTh KUCIIOTHO-OCHOBHBIX CBOMCTB @MUHOKHUCIIOT U €€ TPUYUHBI.

bunonspaeie nonsl. Peakimu konneHcauuu. [lentuaHas cBsas3p. benku.

CamocrosiTesibHasi padoTa

OK 01, OK 02,
OK 04, OK 09
JIP 2, .9, 10,
25,33,35
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PaznoobOpazue amuHoKHCHOT. [I[ppuMeHeHne aMUHOKHCIIOT M UX OHOJoTHYecKast PyHKITUS.

HpO(l)eCCI/IOHaJILHO-OpI/IeHTI/II)OBaHHOe coacpkaHue

8

PA3JIEJI 3. KauecTBeHHbIE peakIui O0OHAPYKEeHNSI HEOPTAHUYECKUX M OPraHNYeCKUX BellecTB.

Tema 3.1. Copaeprxanue y4eOHOro MaTepuasa 4
O0napy:xeHune KagecTBeHHbIE XMMUYECKHE PEAKIIUH, XapaKTePHbIE /I OOHAPYKEHUS HEOPTaHUYECKUX 2 OK 01, OK 02,
HEOPraHM4YecKux BelIecTB (KaTHOHOB U aHMOHOB). CoCTaBlIeHUE YPaBHCHUN peaKiuii 0OHAPYKCHHsI KATHOHOB [— OK 04, OK 09
KATHOHOB M AaHHOHOB. | VI rpymm u aHMOHOB, B T.4. B MOJICKYJIIPHOW U MOHHOU (popmax. JIP 2, .9, 10,
Buosornyeckas poab | Peaknuu oOHapykeHHs HEOPraHMUYECKUX BEILECTB B PEAIbHBIX 00BEKTAaX OKPY KAIOLIEH CPebl. 25, 33, 35
OT/IeJIBHBIX HOHOB buonoruueckast posib HOHOB Kajlusl, HATPHs, KaJIbLUsl, MarHus, XkKelle3a, Mapradia u MeJiy, a
TaK)K€ HEKOTOPHIX aHUOHOB.
Knaccugukanus mpod BoIbI O BUAY U HA3HAYSHHIO, UCXO/S M3 €€ XUMHUYECKOT'0 COCTABA.
OpranonenTtruecKkre CBOMCTBA (3amax, Mpo3pavHOCThb, IBETHOCTh, MyTHOCTh) BOJIBI.
KucnorHocts 1 menounocts Boabl. pH cpenst u MeToasl ee onpeaenerus. JKecTKkocTs BOIbI U
METO/IbI €€ OIPEIEICHHUS.
Bupl sxecTKOCTH BO/BI (BpeMeHHast U IOCTOsIHHASA). YKeCTKOCTh BOBI KaK MPUYMHA BHIAICHUS
0Ca/IKOB WJIM 00pa30BaHUs COJICOTIIOKEHHUH, MIMEIOLINX MECTO B OBITY M Ha MPOU3BO/ICTBE.
CoctaB coseld, BbI3BIBAIOIIUX KECTKOCTh BOJIbl. XUMUYECKHE MPOLIECCHI, YCTPaHSIOIINE
KECTKOCTb BOJIbl. Y PaBHEHUS XUMUUYECKUX PEaKLUil, HIUTIOCTPUPYIOIIHUX MPOLIECCHI,
MPOMCXOJAIIUE ITPU YCTPAHEHUH KECTKOCTH. Y CTPAaHEHUE BPEMEHHOM KECTKOCTU OBITOBBIMU U
XUMU4eCKUMU criocobamu. CriocoObl yCTpaHEHHs! BCEX BUIOB )KECTKOCTH B 3aBUCUMOCTH OT
cocTasa coJied. Pemienne skcnepuMeHTaIbHON 33Ja4i Ha BBIABICHUE BPEMEHHOM M TOCTOSTHHON
KECTKOCTH BOJIBI.
Tema 3.2. IIpakTHyeckue 3aHATHSA: 2 OK 01, OK 02,
Oonapy:xeHue OK 04, OK 09
OPraHHYECKHX BELIECTB KauecTBeHHBIE XMMUUYECKHE PEAKIINH, XapaKTepHbIE 1Ji1 0OHAPYKEHHS OTACIIbHBIX KJIACCOB JIP 2, .9, 10,
OT/AEJIBbHBIX KJIACCOB € OpPTraHUYECKUX COCTUHEHUN: (EHOJIOB, aJbIeIHI0B, KpaxmMalla, YKCyCHOM KUCIOTHI, 25,33, 35
HCI0JIb30BAHHEM AMHUHOKHUCJIOT U JIp.
KavyeCTBEHHBIX CocTaBiieHHE KAaUECTBEHHBIX peaxum‘/i O6Hapy)KeHI/ISI OpTraHU4YCCKUX COG,Z[I/IHGHI/Iﬁ
peaxkumii OTZEJIbHBIX KJIACCOB.
PA3JIEJI 4. UccnenoBanue U XuMH4YeCKHii aHAIN3 00beKTOB Onocgepbl U TeXHOC(hepbI
Copaeprxanue y4eOHOro MaTepuasa 4
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Tema 4.1.
HccaenoBanue
00beKkTOB OUOCchephl U
TexHochepsl

VY4ebHo-HCCIIe10BATENbCKUM IPOEKT B 001aCTH UcclieoBaHus 00beKTOB Onochepsr. O630p Tem
y4eOHO-HCCIIEIOBATENLCKIX MTPOSKTOB. AJITOPUTM BBITIOJIHEHHUS MTpoeKTa. OmnpeeneHne
npoOJIeMbl HcclieIoBaHUs. MeTo bl OUCKa, aHaJIu3a U 00pabOTKH HHPOPMALIUH O ITPOEKTE B
Pa3IUYHBIX UCTOYHUKAX.
OO0ocHOBaHME aKTyaJIbHOCTH BRIOPAaHHOUW TeMbl. BhIsSBIeHNE TIPOOIEMBI UCCIICI0BAHMUS.
Br160p 00beKTOB U MeTOA0B HccienoBanus. [locranoBka eneit u 3aa4d UCCiIeq0BaHUS.
Omnpenenenue npoaykra uccnenoBanus. OnpeesieHue 3TarnoB U cocTaBlIeHHE IIaHa
HCCIIE0BaHuUS.

HpaKanecm/Ie 3aHATHA:

[Ipoexkt (c yuerom Oyayiei mpodeccuoHaabHOU AESITETLHOCTH) Ha aHAIU3 UH(pOopMaluy Ha
TeMy:

HccnenoBanne 1 XUMUYECKUI aHATH3 00BEKTOB OHOC(hEpHI.

HccnenoBanne u aHaIM3 COCTaBa KOCMETHUECKHX CPEIICTB.

HccnenoBanne Ka4eCTBEHHOTO U KOJTMUYECTBEHHOTO COCTaBa BEIIECTB HEOPraHUIECKOM
NPUPOABI B KOCMETHYECKUX CPEACTBAX.

HccnenoBaHue Ka4eCTBEHHOTO U KOJMUECTBEHHOTO COCTaBa BEIIECTB OPraHMUYECKON TIPUPOIBI B
KOCMETHYECKUX CPEICTBaX.

HccnenoBanue u aHaInU3 COCTaBa CPECTB OBITOBOI

XUMHH. BIusiHue KOCMETHYECKUX CPEJICTB HA OPraHU3M

yenoBeka KocMeTnka, kpacota v 3710pOBbe

3amura npoekra: [IpeacraBiieHne pe3ynbTaToB MPOEKTa (BBICTYIUICHHE C MIPE3SHTAIHEH).

OK 01, OK 02,
OK 04, OK 09
JP 2,9, 10,
25, 33,35

IIpome:xyTOuHAs1 aTTeCcTAlMSA - IK3AMEH

Bcero 3a roa

O6bem 0Opa3oBaTenbHOI porpamMmbl-1444.,

B TOM umcie 3aHATHSA BO B3aUMOJICMCTBUM C IpenoaaBarenieM -1444,
Jlexmuu- 70 4.

[IpakTuueckue 3aHsATUs - 684.

[TpomexyTouHas aTTecTanus - JK3aMeH - 6 4
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3. YCJOBUS PEAJIN3AIIMA PABOYEM ITPOTPAMMBI YUEBHOI'O IIPEJIMETA

3.1. TpeGoBaHusi K MUHMMAJIbHOMY MAaTePUAJIbHO-TEXHUYECKOMY 00ecne4eHnI0
Jliig peanuzanuy nporpaMMbl y4eOHOTO MPeAMETa MPeyCMOTPEHBI ClIeIYOIne
CIICHUAJIBHBIC ITIOMCIICHUA.

KadouHer ecTeCTBEHHOHAVYHBIX U CIUILINH

OOGopynoBanue yueOHOro KabuHera:
Pabouee mecto npenoaasatesns -1 mr.
[Tocano4nbie MecTa 1Mo KOIMYeCTBY oOydaronuxcs — 30mrT.

Jlocka knaccHas — 11T,

Crenapl nHGOPMAITMOHHBIE — 4 TIT.

Y4eOHOo-HarIsIIHbIE TOCOOUSI.

HoyTOyk ¢ IM1IeH3MOHHBIM TPOTPaMMHBIM 00eCTieueHHEM U BO3MOXKHOCTBIO
HOJKJIIOUEHUS] K HH(POPMAIIMOHHO TEJIEKOMMYHUKALMOHHOM ceTH «HTepHeT - 1miT.
MynpTuMeniiHas ycTaHOBKA —] IT.

Harnsinaele  mocoOusi:  HAaOOpbl  IIAPOCTEPKHEBBIX ~ MOJENed  MOJEKyJ, MOJENH
KPUCTAUTMYECKUX PEIIETOK, KOJUIEKIMH TPOCTBIX M CJOXHBIX BEUIECTB W/WINA KOJUICKIUH
MOJIMMEPOB; KOJUIEKLUSI TOPHBIX MOPOJ M MUHEpaJIOB, Tabiuia MeHnzeneeBa, yueOHbIE (UIBMBI,
QpoBBIE 00pa30BATEIBHBIE PECYPCHI.

OGopynoBanue  nabOpaTopwy:  MEH3YPKH,  NHUIECTKU-KANCIbHUIBI,  TEPMOMETPHI,
MUKPOCKOII, JyTbl, IPEIMETHbIE U TOKPOBHbIE CTEKJA, IUIAHIIETHI Ul KaleJbHbIX PEaKLUi,
¢unbTpoBasNbHAs Oymara, CTEKISIHHbIE TPOOHMPKH, PpE3WHOBBIE TPOOKH, (oHapuku, HaOOp
PEaKTUBOB, CTEKJISIHHBIE MMAJI0YKH, IITATUBBI JIsI IPOOUPOK.

3.2. UndopmannonHoe odecredeHue peaau3anun NporpaMmmbl
Jnis peanu3zany MporpaMMbl OMOIMOTEUHBIH (OH 00pa30BaTEIFHON OpraHU3aluy UMEET
neyaTHble M DJEKTPOHHblE  oOpa3oBaTeibHble M HMH(OPMAIMOHHBIE  PECYpCHI
JUIS MCTIONIB30BaHUsI B oOpazoBaTenbHOM mporiecce. [lpu popmupoBannu Oubmuorednoro Gpoxma
00pa3oBaTeNIbHON OpraHu3alueil BHIOUpaeTcss He MEHee OJHOTO M3/IaHUs U3 NEPEUUCIICHHBIX HUXKE
MeYaTHBIX M3JJaHUK M AJIEKTPOHHBIX M3JIaHHH B Ka4eCTBE OCHOBHOTO, MPU 3TOM CIHCOK MOXET
OBITH JJONOJTHEH HOBBIMH U3JIaHUSIMU.

OcHoBHbBIE NeYaTHbIE U31AHUS
1. AndunorenoBa, WM. B. Xumusa: y4yeOHUK U TNPaKTHUKYyM Ui CpEIHETro

npodeccuonanbHoro oopasosanus / M. B. Audunorenosa, A. B. babkos, B. A. Ilonko. — 2-¢
u3a., ucnp. u gon. — Mocksa: U3narensctBo FOpaiit, 2022. — 291 c.

2. [eromuxuna, H. A. O6mas xumus: yaeonuk mis CIIO / H. A. llleroauxuna, JI. B.
Munaesckas. — Cankr-IlerepOypr: Jlanb, 2021. — 164 c.

3. Huxonbckuif, A. b. Xumusi: y4eOHUK U TPAKTUKyM M CPEAHEro MpodeccHOHAIBHOTO
oOpazoBanus / A. b. Hukonbckuii, A. B. CyBopoB. — 2-e u3a., nmepepad. u nom. — MockBa:
W3nparensctBo FOpaiit, 2022. — 507 c.

4. XuMmust: yaeOHHK IS cpeHero npodeccuonansHoro obpasosanus / 10. A. Jlebenes, T
H. ®anees, A. M. l'ony6Ges, B. H. lllanoBan; mox obmieii pepakuueii I'. H. ®daneeBa. — 2-¢ u3n.,
nepepad. u gon. — Mocksa: U3narensctso FOpaiit, 2022. — 431 c.

I[OHO.TIHI/ITGJILHLIC HCTOYHHUKH
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1.  Oprannueckas xumus : yueOnuk / C. D. 3ypabsn, A. Il. JIy3un ; mox pen. H. A.
TrokaBkuHOM. - MockBa : [DOTAP-Meaua, 2022. - 384 c. - ISBN 978-5-9704-6787-9. - TeKCT
anektponneii  //  DBC "KoncynpTant  crymeHrta" : [caiT]. - URL
https://www.studentlibrary.ru/book/ISBN9785970467879.html

2.  OOmas W HeopraHudeckas XUMHS s (apManeBTOB: YYEOHHMK W MPAKTUKYM IS
cpenHero mnpodeccuoHambHoro obpazoBanus / B. B. Herpebeukwii [u np.]; mom oOmei
penakuuen U. FO. benasuna, B. I1. CepreeBoit. — MockBa: M3znarensctBo IOpaiit, 2020. —
357 ¢. — (IIpodeccuonanvHoe oOpazoBanue). — ISBN 978-5-534-02877-5. — Tekcr:
anektponnbii // DBC FOpaiit [caiit]. — URL: https://urait.ru/bcode/433401

3. Hosommuckuii, 1. N. Xumus. Yueonuk mis 10 (11) kimacca o01meo0pa3oBaTebHBIX
opranusanuii. bazossiii yposens / U. . HoBomunckuit, H. C. HoBomuHckast. - 3-e u3 .

- Mockaa : Pycckoe cnoBo - yuebnuk, 2021. - 192 ¢. (MuHoBanuonHas mkosna) - ISBN 978-5-
00092-381-8. - Tekct : anekrponHsli // ObC "Koncynprant crygenrta" : [caift]. - URL :
https://www.studentlibrary.ru/book/ISBN9785000923818.html. - Pexxum mocrymna

: TIO TIOJTITHICKE.

JInneH3noHHOEe MpOrpaMMHoOe odecriedeHne U 0a3bl TaHHbBIX:

OnepanmonHas cuctema Microsoft Windows.

Microsoft WINHOME 10 Russian Academic OLP ILicense CyOnuiieH3uoHHBIA AoroBop No

67307590 ot 31.08.2018 GeccpoUHbIif).

Google Chrome (CBo6oaH0 pacnpoctpansemoe [10).

AntuBupycHas nporpamMa ESET Endpoind Security (nmnensust ESET NOD32 Smart Security
Business Edition).

CIIC «I"apanT»: http://www.garant.ru/

OnekTpoHHO-OMOnMMoTeyHass  cucteMa -  OOpasoBarenbHast — miatdpopma  IPRbooks:
https://www.iprbookshop.ru

DneKTpoHHO-6ubnnoTeyHas cucteMa « KoHCynIbTaHT CTyZIeHTa»

https://www.studentlibrary.ru

ABTOMaTH3MpPOBaHHAs CUCTEMA, Ha TuIaTGopMe HHPOPMAITOHHON 000JI0YKH MopTana

InStudy https://dist.fknz.ru/
Enunoe okHO goctyna k nHGoOpManMoHHBIM pecypcam: http://window.edu.ru/

3.3. BocnurarenabHasi COCTABJAOLIASA IPOrPAMMBI

BocnurarenpHas cuctemMa B KOJUIGAKE HallpaBieHa Ha (OpMHpOBAHHE U Ppa3BUTHE
MHTEJUIEKTYyaJIbHOM, KyJIbTYpHOW, TBOPYECKOW, HPABCTBEHHOM JMYHOCTH OOydaromerocs,
OyIyIIero CrenuaaicTa, CoueTaonero B cede npoecCnoHaIbHbIC 3HAHNS M YMEHUS, BHICOKHE
MOpaJIbHbleé W TATPUOTHYECKHE KauecTBa, 00JaJalollero MNpaBOBOM M KOMMYHUKAaTHBHOMN
KYJbTYpOH, aKTUBHOW I'PAKTAHCKOW MTO3HUILIMEH.

3.4. Oco0eHHOCTH OpraHu3anuM 00y4YeHHs JJIfA JHUI ¢ OTPAHUYEHHBIMH BO3MOKHOCTSMU
310pOBbS

Komnemx mnpenocraBiser MHBaJWAAM M JIUMIAM C OrPAaHUYEHHBIMH BO3MOKHOCTSMH
30pOBbsl (110 MX 3asIBICHHI0) BO3MOYKHOCTH OOydeHHs MO 00pa30BaTelIbHON Mporpamme,
YUUTHIBAIOIIEH  OCOOEHHOCTM  MX  NCHUXO(QHM3MUYECKOTO0  pPa3BUTHUS,  MHIUBUAYAJIbHBIX
BO3MOXKHOCTEH M, IPH HEOOXOAMMOCTH OOECIEeUnBarONIel KOPPEKLINIO HapYLIEHU pa3BUTHS U
COLMAJIBHYIO aJIalTalI0 YKAa3aHHBIX JIUI.

4, KOHTPOJIb U OLHEHKA PE3YJIbTATOB OCBOEHHUSA YYEBHOI'O
NPEIMETA
KonTponb u oneHka pe3ynbTaToB OCBOEHHS Y4YEOHOTo mpeamera «XUMHUs»
OCYIIECTBIISIETCS TPENo/iaBaTelieM B MPOIECCe MPOBEAEHUs YYEOHBIX U MPaKTUYECKHUX
3aHATUH, TEKYIIETO U IPOMEXYTOUYHOTO KOHTPOJISL.

| O6mas | Pasnen/Tema |  Tun oueHo4HBIX MepoNpHUATHI
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https://www.iprbookshop.ru/

OK 01. Beibupats
CTIIOCOOBI peLIeHUs
3anad
podecCuoHaTbHON
NeSITeTTbHOCTH
MPUMECHUTEIBHO K
Pa3InYHBIM
KOHTEKCTaM

Pazgen 1. Tema 1.1, 1.2, 1.3,
1.4,1.5,1.6,1.7.1,1.7.2.

Pazgen 2. Tema 2.1, 2.2, 2.3,
24

Pazgen 3. Tema 3.1, 3.2
Pa3znen 4. Tema 4.1

OK 02. Ocy1iiecTBisiTh
[MOMCK, aHAJIU3 U
WHTEPIPETALNIO
nH(pOpMauy,
HEOOXOIUMOM I
BBITIOJTHEHHMS 33124
podeCcCuoHAIbHON
IeSITeNbHOCTH

Pazgen 1. Tema 1.1, 1.2, 1.3,
1.4,1.5,1.6,1.7.1,1.7.2.

Pazgen 2. Tema 2.1, 2.2, 2.3,
24

Pazgen 3. Tema 3.1, 3.2
Pasnen 4. Tema 4.1

OK 04. Paborats B
KOJIJIEKTHUBE U
KoMaH/1e, 3 (HEeKTUBHO
B3aNMOJEHCTBOBATH C
KOJIJICTaMU,
PYKOBOJICTBOM,
KJIIMCHTAMH;

Pazgen 1. Tema 1.3, 1.4.
Pazgen 2. Tema 2.2, 2.3, 2.4
Paznen 4. Tema 4.1

OK 07.
CoelicTBOBaTh
COXpaHEHHIO
OKpY>KaroIen Cpebl,
peCypcocOEpeKeHHUIO,
hbhekTUBHO
JIeiCTBOBATH B
Ype3BBIYAITHBIX
CUTYaIUsIX

Pasnen 1. Tema 1.3
Pazgen 2. Tema 2.2,2.3
Pasnen 4. Tema 4.1

Texkyumuii KOHTPOJIb:
- (hpoHTANBHBIN YCTHBIN U
MACbMEHHBIN OIPOC,

- TECTUPOBAHUE;

- XUMHYECKHUH JUKTAHT IO

TEME pasjena;

- olIeHKa paboThI ¢ Tabmmmen J. 1.
Menzeneena u Ta0IuLEH
pPacTBOPUMOCTH;

-BBITIOJIHEHNE KOHTPOJIbHBIX PaboT
110 TeMaM JUCIUTUTNHBL,

- OIPOC MO UHAUBUTyaIbHBIM
3aaHUSIM;

- pelIeHue CUTYallMOHHbIX 33/1a4;
- OLIEHKA COCTABJICHHBIX
pedepartos, 10KI1a70B, COOOIICHUH;
- 3alllATa MPOEKTOB, IPE3CHTALIN,
TBOPYECKUX paboT,

- IpaKkTU4ecKue (OleHKa
PE3yIbTATOB BBINOJIHEHUS
MPAKTUYECKUX padboT)

IIpomesxxkyTouHas aTTeCTALMS:
JK3aMeH — OLICHKA OTBETa Ha
BOIIPOCHI OMJIETa B YCTHOU U
MMCbMEHHOU popme

O1eHKa TMYHOCTHBIX PE3YJIbTATOB MOXKET ObITh MPOM3BEACHA C TPUMEHEHHEM

- He nepcoHNU(UIMpPOBaHHAs (XapaKTepu3yrolas JOCTH)KEHUS B ydeOHOW rpymme, y
KOHKPETHOTO MeIarornyeckoro paboTHUKa, B 00pa30BaTeIbHOW OPraHU3aI|H B LIEJIOM);
- KaueCcTBEHHas (M3MEepeHHas B HOMMHATHBHOM IIIKaJie: €CTh/HEeT);

- KOIM4YecTBEeHHas (M3MEepeHHasi, HalpuMep, B paHrOBOH IIKaje: 00JbIle/MEHbIIE);

- HUHTCIrpaJIbHasA (OHCHCHH&H C MIOMOIIIBIO KOMIIJICKCHBIX TCCTOB, l'IOpT(I)OJ'II/IO, BBICTaBOK,

MIpe3eHTAalHi);

- muddepeHmrpoBaHHas (OI[EHKA OTIEIbHBIX aCMIEKTOB Pa3BUTHS).
[Tpu 5TOM MOTYT IperycMaTpUBaTHCS CIEYIOIINE METOIBI OIICHUBAHUS:
- HaOmoeHne; mopT(HOINO; HKCIEPTHAS OIEHKA; CTaHIaPTH30BaHHbBIE ONPOCHUKY;

- IPOCKTUBHbLIC

METO/IBL;

CaMOOIICHKA, aHaJIn3

MIPAKTUYECKUX, TBOPUYECKHX paboT) U T.1.
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