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1. MACIHIOPT PABOYEM ITPOT'PAMMBI YYEBHOM JUCIUATLIMHBI
1.1 Ob6nacty npuMeHeHus: padoyeil MPOrpaMmMbl

Pabouast mporpamMma y4eOHON IUCIMIUIUHBI SIBISETCS YACThIO MPOTPAMMBI MOATOTOBKH
CIIEIUATUCTOB cpenHero 3BeHa B cooTBercTBUM ¢ PI'OC mo cmemmanpHOocTH CIIO 13.02.02
TemnocHaOXeHUEe U TEIUIOTEXHIUUECKOE 000py10BaHue (YPOBEHD MOITOTOBKH 0a30BbIii).

1.2 Mecto yueoHoii qucuunaudbl B cTpykrype IIICC3: npopuiabHasi AMCHUIIAHA
00111€00pa30BaTEJIbHOI0 IUKJIA.

1.3 Heamu wu 3agayd JAUCHUIUVIMHBI — TpeOdOBaHHMsI K pe3yJabTaTaM OCBOEHHUS
AUCHUILTHHBL

B pesynbpTare ocBoeHHs yu4eOHOM NUCIUILIMHBI O0YyYaIOIIHICS JOKEH YMETh:

— OIIEpHUPOBAThH CICAYIOIIUMU XUMUUECKUMHU ITOHATHAMU: BELIECTBO, XMMUUECKHUN JIEMEHT,
aTOM, MOJIEKYJIa, OTHOCUTEJIbHbIE aTOMHAsl U MOJIEKYJISIpHAs MaccChl, HOH, aJJIOTPOINHUSL, U30TOIBI,
XUMHYECKAsl CBSA3b, DIEKTPOOTPHULIATEIbHOCTD, BAJIECHTHOCTD, CTENIEHb OKHUCIICHMSI, MOJIb, MOJIIpHAs
Macca, MOJIIPHBIH 00beM ra3000pa3HbIX BEIIECTB, BEIIECTBA MOJEKYISPHOTO U HEMOJICKYIISIPHOTO
CTPOCHUA, PACTBOPLI, SJICKTPOJIUT U HEIJICKTPOJIHUT, DJICKTPOJIUTUUCCKAA JUCCOTHUALUA, OKUCIIUTCIIb
U BOCCTAaHOBMTEJb, OKHMCICHME M BOCCTAHOBJICHHME, TEIUIOBOM A(PQEKT peakuuu, CKOPOCTb
XUMUYECKON PEeaKIMM, KaTalu3, XUMUYECKOE PaBHOBECHE, YTIEPOIHBIN CKeeT, (DyHKIIMOHATbHAS
rpyImna, iu30Mepusi, TOMOJIOTHS;

— yCTaHaBJIMBAaTb IMPUYNHHO-CJICACTBCHHYIO CBA3b MCXKIAY COACpIKaHNEM 3aKOHOB
COXpPaHEHMsI MaCChl BEIIECTB U MOCTOSHCTBA COCTAaBA BEIIECTB U HAMCAHUEM XUMHUYECKUX (HOpMyIl
Y YpaBHEHUM;

— YCTaHABIIMBAaTh  HBOJIIOLMOHHYIO  CYIIHOCTh  MEHJAEIEEBCKOM M COBPEMEHHOM
dopmynupoBok nepuoguueckoro 3akona /[.M1.Menneneesa;

— OOBICHSATH q)HSquCKI/Iﬁ CMBICJI CHMBOJIMKHU HGpPIOI[H'—ICCKOfI Ta6J'II/IIH)I XUMHUYCCKUX
anemenToB JI.M1.MenneneeBa (HOMEpOB AJIEMEHTA, IEPUOA, TPYIIIIbI) U yCTaHABIUBATH IPUUUHHO-
CIIEICTBEHHYIO CBSI3b MEXIYy CTPOCHMEM aToMa W 3aKOHOMEPHOCTSMH W3MEHEHHUs CBOMCTB
AJIEMEHTOB M 00pa30BaHHBIX UMH BEILIECTB B IEPUOAAX U IPyIIax;

— YCTaHABIIMBATh 3aBUCUMOCTb CBOMCTB XMMMUYECKHX BELIECTB OT CTPOEHHMS aTOMOB
00pa3yIoIIMX UX XUMHUYECKUX JIEMEHTOB;

— OOBSICHATH 3aBUCUMOCTH CBOMCTB BCIICCTB OT UX COCTaBa U CTPOCHUSA KPHUCTATIIMYCCKUX
PELIETOK;

— UCMOJb30BATh B Y4eOHOH M MPOpECCHOHATBHON AEATENbHOCTH XUMHUYECKHE TEPMHUHBI U
CUMBOJIHKY;

— OTpa)kaTh COCTaB OPTaHUYECKUX COETMHEHUH C MOMOIIBI0 XUMUUECKUX (HOPMYII;

— OTpaXkaTb XUMUYECKHE MPOLIECCH C TOMOLIbIO YPAaBHEHUI XUMUYECKUX PEAKIUH;

— OOBSCHATDH CYIIHOCTh XUMUYECKHX MPOIIECCOB;

— YCTAHABJIMBAaTh TPU3HAKKM OOIIEro M pa3IM4HOTO B THUIOJOTMM pPEaKUUH JAJs
HEOPraHMYECKOM U OpraHNYeCKON XUMUU;

— COCTaBJIATh YPAaBHEHUS PEAKIINI C TOMOIIBI0 METO/Ia SJIEKTPOHHOTO OajaHca;

— OOBSICHATH 3aBHCHUMOCTD CKOpPOCTH XUMHYECKOH peaKMu MU MOJOXKCHUA XUMHYECKOTO
paBHOBECHSI OT Pa3IUYHbIX (PAKTOPOB,;

— BBIIIOJIHATD XMMMUYECKHN DKCIEPUMEHT B IIOJIHOM COOTBETCTBMM C IIpaBHJIaMU
0€30I1aCHOCTH;

— HaOmoAaTh, (UKCUPOBATh W OINHUCHIBATH PE3YJIbTAaThl MPOBEAECHHOTO XHMHUYECKOTO
AKCIIEPUMEHTA;



— MIPOBOJIUTH CAMOCTOSITEJIbHBIM TOUCK XHUMHUYECKOW HH(OpMAIMK C HCHOIb30BAHUEM
Pa3IMYHbIX UCTOYHHKOB (HAYYHO-TIOMYJSPHBIX W3/1aHUM, KOMIIBIOTEPHBIX 0a3 JaHHBIX, PECYpPCOB
WnTepHera);

— HCIIOJIb30BAaTh KOMIBIOTEPHBIX TEXHOJOTUH Uig OO0pabOTKM M Tepenaud XHUMHUYECKOM
uH(pOpMaIlUU U €€ MPeICTaBICHHs] B pa3IUYHbIX (hopMax;

— YCTaHABJIMBAaTh 3aBUCUMOCTb MEXKJy KAueCTBEHHONM WU KOJMYECTBEHHOH CTOpOHaMU
XUMHUYECKHX O0BEKTOB H MPOIIECCOB;

— peliaTh pacyeTHbIE 33J]a41 110 XUMUYECKUM (opMysiaM U YpaBHEHHUSIM,

— 00BACHATH XUMHUECKUE SIBJICHUS, IPOUCXOIAIINE B IPUPOJIE, OBITY U HA POU3BOCTBE;

— ONPENENITh BO3MOXXHOCTH TPOTEKAHHMSI XHUMHUECKHUX TMPEBpAllleHuHd B Pa3IUYHBIX
YCIIOBUSIX;

— co0JII01aTh MpaBUiIa 3KOJIOTMUYECKH ITPAMOTHOTO ITOBEACHUS B OKPYXAIOLIEH cpee;

— OLICHMBATh BIIMSHUE XHMHUYECKOTO 3arpsi3HEHUS OKpPY)KAIOIIEeH Cpeapl Ha OpraHu3M
YeNI0BeKa U JIPYrue KUBbIE OPraHU3MBbI;

— coOoIaTh MpaBmiIa OE30MacHOTO OOpAIICHHS ¢ TOPIOYUMHU M TOKCHYHBIMH BEIIICCTBAMH,
1a00paTOPHBIM 000PYIOBaHHUEM;

— MOATOTABIIMBATH PACTBOPHI 3aJaHHON KOHIICHTPAIMH B OBITY M Ha IPOU3BO/ICTBE;

— KPUTUYECKH OIICHMBATh JIOCTOBEPHOCTh XMMHUYECKOW HMH(OpMAIMH, MOCTYMAOUIeH u3
pa3HbIX UCTOYHHUKOB.

B pesynbprare ocBoeHMs y4eOHOM MUCHUIUTMHBI O0y4YalOIIUIACs T0KEH 3HATh

— ONpPEIENICHUS CIAeAYIOMMNX XUMHUUECKUX MOHATUH: BEIIECTBO, XUMUYECKUI 2JIEMEHT, aTOM,
MOJIEKYJa, OTHOCUTENbHbIE aTOMHAas M MOJEKYJISpHas Macchl, HOH, ajUIOTPONHS, H3OTOIBI,
XUMHYECKAsl CBSA3b, AIEKTPOOTPULIATEIBHOCTh, BAJIEGHTHOCTh, CTENIEHb OKUCJIEHMSI, MOJIb, MOJISIpHAS
Macca, MOJIIpHBINA 00beM ra3000pa3HbIX BEIIECTB, BEIIECTBA MOJIEKYJISIPHOTO M HEMOJIEKYIISIPHOTO
CTPOEHMUS, pAaCTBOPBI, SJEKTPOIUT U HEITEKTPOIIUT, JIEKTPOIUTHUECKAS TUCCOLMALINS, OKUCIUTETh
U BOCCTAaHOBHTEJb, OKHCICHME M BOCCTAHOBJICHHME, TEIUIOBOM A(PQEKT peakiuu, CKOPOCTbh
XUMHUYECKON peaKIny, KaTajlnu3, XUMHUYECKOE paBHOBECHE, YIJIEPOJHbIN CKeleT, QyHKINOHAIbHAS
rpymnma, u3oMepus, TOMOJIOTUS;

— 3aKOHBI COXPAHEHHUSI MacChl BEIIECTB U MOCTOSHCTBA COCTaBa BEIIECTB;

— XapakTEepUCTHKY JJIEMEHTOB MalbIX M OONBIIMX TMEPHUOAOB IO MX IMOJOXKEHHIO B
ITepuonuueckoit cucreme J[.M.Menneneena;

— XapaKTepUCTUKY BAKHEHIIMX THUIIOB XWMHUYECKUX CBSI3€ll M OTHOCUTEIBHOCTb ATOU
TUIIOJIOTUH;

— OCHOBHBIE TIOJIOKEHUSI TEOPUU DIIEKTPOJIUTUYECKON JUCCOLMALMU U XapaKTEPUCTUKY B
CBETE 3TOM TEOPUH CBOMCTB OCHOBHBIX KJIACCOB HEOPIAHUUYECKUX COECAVNHEHUM;

— OCHOBHBIE MOJIO)KEHUS TEOPUU XUMHUYECKOI'O CTPOEHHS OPraHMYeCKHX COEIWHEHUN U
XapaKTepUCTHKY B CBETE ATOW TEOPUU CBOMCTB OCHOBHBIX KJIACCOB OPraHUYECKHUX COEIMHEHUN;

— XapaKTepUCTHKY COCTaBa, CTPOCHMS, CBOMCTB, MOJYYEHUS U NPUMEHEHUS BaKHEUIIMX
metauioB (IA u I A rpynmn, antoMuHus, kejle3a 1 HEKOTOPBIX d-31EMEHTOB) M UX COCTUHEHUH;

— XapaKTepUCTUKY COCTaBa, CTPOCHMsSI, CBOMCTB, MOJyYE€HUS U NPUMEHEHHUS BaKHEHUIIUX
nemetauioB (VIII A, VIIA, VIA rpynn, a takxke asora u ¢ocdopa, yriepoaa U KpeMHUs,
BOJIOPO/JIA) U MX COEAMHEHMUIA;

— XapaKTepUCTUKY COCTaBa, CTPOCHMUS, CBOWCTB, MOJYYEHHUS W MPUMEHEHUS Ba)KHEHIINX
KJIACCOB YTJIEBOAOPO/IOB (AJIKAHOB, IIMKJIOAJIKAHOB, AJKEHOB, aJKHHOB, apeHOB) M MX HaumbOoiee
3HAYUMBIX B HAPOJIHOXO34MCTBEHHOM ILJIaHE MpEACTaBUTENEH;

— XapaKTepUCTHKY COCTaBa, CTPOCHMS, CBOMCTB, MOJYYEHUS U NPUMEHEHHUS BaXKHEUIIMX
IpeJCTaBUTENIel KIIACCOB OPraHMYECKUX COEJMHEHUH: METaHOJIa W JTaHOJa, CIOXKHBIX 3(QHPOB,
KUPOB, MBI, albJeru10B (hopMaibAEriI0B U alleTalbAernia), KETOHOB (aleToHa), KapOOHOBBIX
KUCIOT (YKCYCHOM  KHCJIOTBI), MOHOCaxapuaoB (IJIIOKO3bl), AHcCaxapujoB (caxaposbl),
MOJIMCAaXapuA0B (Kpaxmalia U IeJUII0JI03bl), aHWJINHA, aMUHOKHCIIOT, OEIKOB, MCKYCCTBEHHBIX U
CUHTETHUYECKHX BOJIOKOH, KayuyKOB, IJIACTMAaccC;

5



— Ha3BaHMUS OPraHWYECKUX M3YYEHHBIX BEILECTB 110 TPUBUAIBHONW WIM MEXAYHapOAHOMN
HOMEHKJIAType;

— KIIacCCU()MKALUI0 XUMUYECKUX PEAKIMHA MO Pa3TUYHBIM MpPU3HAKAM: YHUCIY M COCTaBY
NPOAYKTOB M PEareHTOB, TEIUIOBOMY 3(QeKTy, HampaBlieHHIO, (a3e, HATMYMUIO KaTaau3aTopa,
U3MEHEHUIO CTETIeHEeH OKUCIIEHUS 3JIEMEHTOB, 00Pa3yIOIINX BELECTBA;

— KJIacCU()MKALIMIO BEIIECTB M MPOIIECCOB C TOYKHU 3PEHUS OKHCIICHUS-BOCCTAHOBIICHHUS.

OcBoeHne copepkaHusi ydyeOHOH AMCHUIUIMHBI «XHUMHUsA» OOECleYrBaeT JOCTH)KEHUE
CTYACHTaMH CJIETYIONNX PE3YIbTaTOB:

JIMYHOCTHBIX:

— YYBCTBO IopaOCTH U YBAXKCHUA K UCTOPHU U NOCTHIKCHUSAM OTEYECTBEHHON XMMHYECKOU
HAyK{; XUMHUYECKU TPaMOTHOE IOBEJEHHE B NMPOPECCHOHAIBHON IEATEIbHOCTH U B OBITY IpH
O6paH_[€HI/II/I C XUMHUYCCKHMMHU BCUICCTBAMU, MATCPUAJIAMUA U ITPOLCCCAMU;

— FOTOBHOCTh K IPOJIOJDKEHUIO 00pa30BaHMs M MOBBIILIEHHUS KBaIU(UKALUU B U30paHHOMN
pOoPECCHOHAIBHON JIEATETbHOCTH U OOBEKTUBHOE OCO3HAHUE POJIM XUMHUYECKUX KOMIETCHIIUI B
3TOM;

— YMCHHUC HCIHOJB30BAaTh AJOCTUKCHUA COBpeMCHHOﬁ XUMHYECKOM HayKM U XUMHWYCCKUX
TEXHOJIOTUH /1 TOBBILIEHUS COOCTBEHHOTO MHTEIJIEKTYaJIbHOTO Pa3BUTHUS BbIOpaHHON
poeCCHOHAIBHON JESATEIHHOCTH;

MeTanpeaMeTHbIX:

— HCIOJIb30BAHUC Pa3JIMYHBIX BHIOB MMO3HABATEIILHOM JACATCIIPHOCTH MW OCHOBHBIX
MHTEJUIEKTYaJbHbIX OIepanuil (MOCTaHOBKM 3afaud, (GOPMYIMPOBAHUS THIIOTE3, aHajau3a Hu
CHUHTE3a, CPAaBHCHUA, O606HI€HI/I$I, CUCTCMATHU3alluH, BBIABIICHUA ITPUIUMHHO-CIICACTBCHHBIX CB$I3€I>'I,
IIOKCKA aHaJIOroB, (JOPMYJIMPOBAHUS BBIBOJIOB) Il PELICHUs MOCTABJIEHHOM 3a/1a4M, IPUMEHEHUE
OCHOBHBIX METOJ0B ITO3HaAHUA (Ha6JHOI[eHI/I$I, HAay4YHOI'O 3KCHepI/IM€HTa) JJI1 U3YUCHUS Pa3JIMYHBIX
CTOPOH XHMHMYECKMX OOBEKTOB M IMPOLECCOB, C KOTOPHIMH BO3HMKAeT HEOOXOIUMOCTb
CTaJIKMBAThCS B MPOQEeCCHOHATIBHOMU cdepe;

— MHCIIOJIb30BaHME PA3IMYHBIX HCTOUYHUKOB IS IMOJyYEHHMsS XHMHUYECKOM HH(popmanuy,
YMEHHE OLIEHUTh €€ JOCTOBEPHOCTH JJIs IOCTHKEHUSI XOPOIIUX PE3yIbTaTOB B MPO(HEeCCHOHATLHOM
cdepe;

NMpeAMeTHBIX:

— c(hopMHPOBAaHHOCTH MPEJCTABICHUNA O MECTe XMMHUU B COBPEMEHHOW HAay4yHOW KapTHHE
MUpa; TOHUMaHUE POJM XUMHUHU B (DOPMHpPOBAHMM KPYrozopa M (yHKIHOHAIBHONW I'PaMOTHOCTH
YeJI0BEKa JJIS PeIIeHUs IPAaKTUUYECKUX 3a/1ay;

— BJIAACHHWEC OCHOBOIIOJArarOmyMu XUMHUYCCKUMU IMOHATHAMH, TCOPHUAMH, 3aKOHAMU U
3aKOHOMEPHOCTSIMU; YBEPEHHOE M0JIb30BaHHE XMMUYECKOH TEPMUHOJIOTUEH U CUMBOJIMKOM;

— BJIAACHUEC OCHOBHBIMH MCTOJAMH HAYYHOT'O I103HAHHA, HCIOJbB3YCMBIMU B XHWMHU:
HaOJI0IeHuEM, OIMCaHMEM, W3MEpPEHHEM, SKCIEPUMEHTOM; yMmeHue o0OpabaThiBaTh, OOBICHATH
PE3YyIbTaThl MPOBEACHHBIX OIIBITOB MW ACJIATh BBIBOJAbLI; TOTOBHOCTH U CIIOCOOHOCTD IIPUMCHATH
METO/bI TO3HAHMS ITPU PELICHUH PAKTUUYECKUX 3a]1a4;

- CCbOpMI/IpOBaHHOCTB YMCHUA naBaTb KOJIMYCCTBECHHBIC OLICHKU U IIPOU3BOJAUTL PACUCTHI 110
XUMHUYECKHM (hOopMyJIaM U ypaBHEHUSIM;

— BJIAJCHHUC IIpaBUJIaMU TCXHUKHN 0e30MmacHOCTH ITPU UCITIOJIb30BAHNU XUMUUYCCKHUX BCIICCTB,

— ¢(hopMUPOBAHHOCTH COOCTBEHHOM MO3UIMH 110 OTHOLICHHUIO K XMMUYECKOH MH(pOopMaIuy,
MIOJIy4a€MOU U3 PA3HBIX NCTOYHHUKOB.



2. CTPYKTYPA U COAEPKAHUE YUYEFHOM JUCIHUATLIAHBI

Bun yuyeOHo# padoThI O0bem yacon
MaxkcumanbHasi yueOHasi Harpy3ka (Bcero) 160
O0s3aTesIbHAs1 Ay IUTOPHAs YueOHasi Harpy3Ka (Bcero) 122
B TOM YHUCIJIE:
nabopaTtopHbIe paObOTHI 20

IMPAKTUYCCKHUEC 3aHATHA -

KOHTpOJIbHAast paboTa -

KYPCOBOM IPOEKT -

CamocTrosiTeIbHasi padoTa ody4yarmerocs (Bcero) 38

ITpomesxyrounas arrecranus: B popme qudhepeHIIMPOBAHHOTO 3a4eTa, Ipyrue GopMbl KOHTPOJIS




2.1 TemaTuyeckuii IJIAH U co/iep:KaHNe Y4eOHOH JUCIMILINHBI XUMHUS

KoanuecTBo 4acoB

= HaumeHoBaHue 3aHATHI, JJa0OpATOPHbBIE U ~ Qe Tped ;:'; E
= = NMPAKTUYeCKHE 3aHATHS, CAMOCTOSITeJIbHAsA padoTa = = g2 PEOOBANME K PE3yJIbTATAM OCBOCHUHA 82«
= 00y4JarouXcs g E=SE JUMCIHTLTHHBT 2 g
& | g = E < o
1 2 3 4 5 6
Pa3nes 1 O0mas 1 HeopraHu4eckasi XuMusi 66 20JIP
Tema 1.1 Xumusi — HayKa 0 BelecTBax 6 3HaTh: OMNpEACNICHHS]  CIEAYIOIIHUX XUMHYECKHX
1. Brenenue. CocraB BemectBa. M3mepenue BeniecTna. 2T IMOHATHUM: BEIISCTBO, XHMHUYCCKHUM JJIEMEHT, aTOM, 1
2. Arperarthble cocTostHus BemectBa. CMeCH BENECTB. 21 MOJIEKYJ1a, OTHOCHTEJIbHBIE aTOMHAsl M MOJIEKYJISApHast 1
MacChl, aJUIOTPOMHS, H30TOIbI, XUMHUYECKas CBS3b,
BaJICHTHOCTh, MOJIb, MOJISIPHAs Macca, MOJSPHBIN
00BbeM Ta3000pa3HBIX BEUIECTB, BEUIECTBA; 3aKOHBI
COXpaHEHMsI MACChl BEIIECTB U MOCTOSHCTBA COCTaBa
BELIECTB.
YMeTh: onepupoBaTh CIEAYIOIMMU XUMUYECKUMU
MOHSATUSMHU: BEIIECTBO, XUMUYECKUN PJIEMEHT, aTOM,
MOJIEKYJIa, OTHOCUTEIbHBIE ATOMHASI U MOJIEKYJISIpHAs
MaccChl, AIJIOTPONHSI, U30TOMbI, XUMUYECKas CBSI3b,
BAJIEHTHOCTh, MOJIb, MOJISIPHAs Macca, MOJISIPHBIN
PacuerHble 3a1aun Ha HAXOXJACHHUE OTHOCUTEIHLHOM 00BeM ra3000pa3HbIX BEUIECTB; YCTaHABIUBATh
3. MOJIEKYJIIPHON MaccChl, ONPeAeIEHHEe MacCOBOM 0N 271 MPUYUHHO-CIEACTBEHHYIO CBSI3b MEKIY 1

XUMHUYCCKUX 3JICMCHTOB B CJIOXKHOM BE€HICCTBCE.

COJIEpKAaHMUEM 3aKOHOB COXPAHEHUS MAcCChl BEIIECTB
Y IIOCTOSIHCTBA COCTaBa BEIIECTB U HAIIMCAaHUEM
XUMHUUYECKHX (POPMYJI U ypaBHEHU; UCIOIb30BaTh B
yueOHOI U mpodecCHOHATBHOM 1eTeNbHOCTH
XUMHYECKHE TEPMUHBI U CHMBOJIMKY; pelIaTh
pacyeTHbIE 3aJ]auu M0 XUMUYECKUM QopMyIiaM U
YPaBHEHUSAM; IPOBOJUTH CaMOCTOSATEIbHBIN TOUCK
XMUMUYECKON MH(OpMAINH C UCIIOJIb30BAaHUEM
Pa3IMYHBIX UCTOYHUKOB (Hay4YHO-TIOMYJISPHBIX
W3JJaHUH, KOMITBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
MHTEPHETA); UCI0JIb30BaTh KOMIIBIOTEPHBIX




TEXHOJIOTUH JIst 00pabOTKH U Mepeiayl XUMUYECKOH
MH(pOPMALIUU U €€ NPEICTaBICHUS B pa3IMYHbIX
¢dopmax; ycTaHaBIUBATh 3aBUCUMOCTb MEKIY
Ka4eCTBEHHON M KOJIMYECTBEHHOW CTOPOHAMHU
XUMHUYECKHX 00BEKTOB M MIPOIIECCOB; OOBACHATD
XMMUYECKHE SBJICHUS, IPOUCXOASIIHIE B IPUPOJIE,
OBITY U Ha IPOU3BOJICTBE; OOBACHATH CYIIHOCTD
XMMUYECKHX MPOLIECCOB; UCIOIb30BATh
KOMITBIOTEPHBIX TEXHOJIOTHH /11 00pabOTKHU U
nepeaayr XuMHUYECKol HHPOpMaLuu U ee
NPECTaBICHUS B PA3IUYHBIX POpPMaX;
yCTaHaBJIMBATh 3aBUCUMOCTb MEX/ly KaUeCTBEHHOU U
KOJINYECTBEHHON CTOPOHAMHU XUMHUYECKUX OOBEKTOB
U MPOLIECCOB; KPUTUUYECKH OLIEHUBATh IOCTOBEPHOCTh
XUMUYECKON MH(OpMAIIH, TTOCTYNAIOIIEH 13 pa3HBIX
MCTOYHUKOB.

Tema 1.2 Ileprnoanyeckuii 3aK0H U NepruOIUYECKAsA cUCTeMAa
xummn4yecknx 3jaemMenToB /I.U.MenneneeBa. CTpoenue aroma.

[Tepuonuueckwuii 3akon [I.1. MenneneeBa. Ctpoenue
4, atoma. CocTaBlieHHE NIEKTPOHHBIX KOH(DUTYpaIIHii
ATOMOB XUMHUNUYCCKUX DJICMCHTOB.

2T

CoBpeMeHHas (HOpMYIHPOBKA MEPHOAUMUECKOTO 3aKOHA.
3HaueHue MepruoIMYECKOro 3aKoOHa U NEPUOANYECKOMN

5. CUCTEMbI XUMHUECKUX d1eMeHToB .M. MenneneeBa s
Pa3BUTHS HAYKH U TIOHUMAHUSI XUMUYECKOM KapTHHBI
MHpa.

2T

3HaTh: XapaKTEPUCTUKY JIEMEHTOB MaJbIX U
OOJIBLIMX MEPUOJIOB MO UX MOJOKEHHIO B
nepuoanueckon cucreme [I.11. Menneneesa.

VYMeTh: ycTaHaBIMBAaTh SBOJIOLMOHHYIO CYITHOCTh
MEH/IeJIEeBCKON 1 COBPEMEHHON (OPMYITUPOBOK
nepuoanudeckoro 3akona JI.11. Menneneesa;
00BACHATH (PU3NYECKUIN CMBICIT CHUMBOJIMKU
NEPUOINYECKOI TaOIUIbl XUMUYECKUX JIEMEHTOB
J.1. MenneneeBa (HOMEPOB 3JIEMEHTa, IEPHO/IA,
IPYIIBI) U YCTaHABIMBATh IPUYUHHO-CIIEICTBEHHYIO
CBS3b MEX/y CTPOEHUEM aToMa U
3aKOHOMEPHOCTSIMHU U3MEHEHMSI CBOMCTB DJIEMEHTOB
1 00pa30BaHHBIX UMH BEIECTB B NEPHOJAX U
rpynnax; ycTaHaBIMBaTh 3aBUCUMOCTb CBOMCTB
XUMHUYECKHUX BEIIECTB OT CTPOEHHUS aTOMOB
00pa3yIoIIMX UX XUMHUUECKUX JIEMEHTOB; OTPaXaTh
XUMHUYECKHE MPOLIECCH C TOMOUIbIO ypaBHEHU N
XMMUYECKHUX peaKIii; 00BSICHITh CYIIHOCTb




XUMHUYCCKUX MPOICCCOB.

Tema 1.3 CTpoenne Bemecrpa 4 3HaTh: XapaKTEPUCTUKY BaXKHEUILINX TUIIOB
6 [TonsTne 0 xumMuyecko cBsi3u. KoBaseHTHas XUMUYECKAs 2 XUMHUYECKHUX CBSI3€M U OTHOCUTEIBHOCTh ATOMU
' cBs3b. MlOHHAs XMMUYeCcKas CBA3b. T THIIOJIOTUH.
7 Mertannuueckast XxuMudeckas cBsizb. Bogopoanas o7 YMeTh: 00BSCHATH 3aBUCUMOCTh CBOMCTB BEUIECTB OT
' xummuueckas cBs3b. KommiekcooOpazoBanue. MX COCTaBa M CTPOEHUS KPUCTATUIMUYECKUX PELIETOK.
Tema 1.4 [IucnepcHbie CHCTEMbI 2 3HaTh: KIaCCU(PHUKAIMIO JUCTIEPCHBIX CHCTEM B
3aBUCUMOCTH OT arperaTHOr0 COCTOSIHHS
JUCTICPCUOHHOMN CPeJIbl U AUCTIEPCHOM (Da3bl, a TaKKe
10 pa3Mepy UX YaCTHUll; 3HAYEHUE TUCIIEPCHBIX
[TonsiTve 0 TUCIIEPCHBIX CUCTEMAX. 3HAUEHHE CHUCTEMAax >KMBOM U HEKUBOW NPUPOJIE U
8. JUCIIEPCHBIX CUCTEM KUBOU U HEKUBOUM NPUPOJIE U 21 MIPAaKTUYECKOW KU3HH YEIOBEKa.

IPAKTUYECKOHN )KM3HH YEJIOBEKA. YMeTh: onepupoBaTh CIEAYIOIUMU XUMUYECKUMU
MOHATUSIMH: TUCTIepcHas (a3a, TUCTIepCUOHHAS
cpena, rpy0oIMcrepCHbIe U TOHKOANUCIIEPCHbBIE
CHUCTEMBI, KOAryJIsIIusl.

Tema 1.5. XumMnueckne peakuumn 6 3HaTh: ONpPEEICHUs CASAYIOMNX XUMUYECKUX
0. Knaccugukanus XaMHUYeCKUX peakiui 271 MOHATHUI: TEIUIOBOW APPEKT peaKiiu, CKOPOCTh
10 CKOpOCTh XMMHYECKHX peakiuii. OOpaTUMOCTb or XUMHAYECKOW PEAKIINH, KaTalu3, XHMHIECKOE
' XAMHYECKHUX PeaKui. XMMUYECKOE PAaBHOBECHE. PaBHOBECHE; KIACCU(PUKALUIO XUMUYECKUX PEaKINI

10 Pa3JIMYHbIM NPU3HAKAM: YUCILY U COCTaBy
IIPOAYKTOB U PEareHTOB, TEMJIOBOMY 3PPEKTy,
HaIpaBJIeHUIO, (aze, HAIMYUIO KaTalnu3aTopa,
WU3MEHEHHUIO CTENICHEN OKUCIIEHMSI DJIEMEHTOB,
00pa3yromux BemecTBa.
YMeTh: onepupoBaTh CIEAYIOIMMU XUMUYECKUMU

11. | Pemene sazaq. o7 MOHSTUSIMH: TETIIOBOM 3PPEKT peakiu, CKOPOCTh

XUMHUYECKOM pCaKnuu, KaTaJin3, XUMHUYCCKOC
PaBHOBECHUCE, 00BACHATH CYITHOCTb XUMHUYCCKHUX
MponecCoB; OOBSCHSITH 3aBUCHMOCTh CKOpPOCTH
XUMHYCCKOM PEAKIUA U IMMOJIOKCHUSA XUMHUYCCKOI'O
paBHOBECHUS OT PA3JIMIHBIX (I)aKTOpOB; OIpeaACIATh
BO3MOXHOCTH ITPOTCKAHUA XUMHUYCCKUX
HpeBpaH_[CHI/Iﬁ B PA3JIMYHLIX YCIIOBUAX; PCIIATH
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PaCUYCTHBIC 3aJa1H.

Tema 1.6. OCHOBHBbIE KJIACCHI HEOPTAHUYECKHUX COeTUHEHUH 1

3HaTh: OCHOBHBIE KJIaCChI HCOPTraHN4YCCKUX

HUX CBOWCTBA 12 271p COEIMHEHUH U UX XapaKTEpUCTHUKY: CBOMCTBA,
12. OKcubl U UX CBOMCTBA. 21 IIOJIy4YE€HUE U IPUMEHEHUE; TEHETUYECKYIO CBA3b 1
13. OcHOBaHUSI ¥ UX CBOMCTBA. 2T MEK]1y KJIacCaMU HEOPTaHUYECKUX COCIMHEHUN. 1
14, Kuciorel 1 ux CBOMCTBA. 2T YMeTh: 0TpakaTb XUMUUYECKHE IPOLECCHI C 1
15. CoJIM ¥ UX CBOMCTRA. 21 IMOMOULIBIO YPABHEHU XUMUYECKUX PEAKLINIA; 1
16 I'eneTnueckas CBsA3b MEXKY KJIACCAMU HEOPTAaHUYECKHUX o OOBSICHSTD CYLHOCTD XI:IMH%CKHX NPOLECCOB; 1
" | coenmuHeHuil. BBITIOJIHSTH XUMHUECKUH SKCIIEPUMEHT B MTOJTHOM
COOTBETCTBUHU C MpaBUIaMU O€30MaCHOCTH;
Ha0IrI01aTh, PUKCUPOBATH M OMMCHIBATH PE3YIIbTATHI
17 Jlabopamopnas paboma Ne 1. CBoiicTBa KJ1accoB 2 2JIP MIPOBCACHHOTO XUMHUYECKOI'0 SKCIICPUMCHTA, 2
" | HEOpPraHMYECKUX COCTUMHECHUM. coOiroaaTh npaBuiia 6€30MacHOro 0OpalleHus C
TOPIOYKMMH U TOKCUYHBIMHU BEUIECTBAMU,
71a00PAaTOPHBIM 000PYIOBAaHUEM.
Tema 1.7. PacTBOpbI. Di1eKTPOTUTHYECKAS T CCOUALIHSA. 12 4J1P 3HaTh: ONpPENEICHUs CIEAYIOINX XUMUUYECKUX
18. | Ilonstue o pactBopax. KoHnenTpanus pactBopos. 271 IIOHATUI: PACTBOPBI, MOH, MIEKTPOIIUT U 1
19 Pemenue 3a1ay Ha HaXOXAEHUE MAaCCOBOU J10JIU 2 HEAJIEKTPOJIUT, JIEKTPOIUTHYECKAs JUCCOLINAIIHS;
" | paCTBOPEHHOTO BEIIECTBA. T OCHOBHBI€ TOJIOKEHUS TEOPUH DIIEKTPOJIUTHUECKON 1
Teopus IMEKTPOTUTAYECKON Aucconranuu. Jucconuanus JMCCOIMAIINY U XapaKTEPUCTUKY B CBETE ITOU
20. BOIbl. Boopoanslii mokazatens. Cpena BOJHBIX 2T TEOPUHU CBOMCTB OCHOBHBIX KJIACCOB HEOPTAHMYECKHUX 1
pPacTBOPOB AJIEKTPOJIUTOB. COEIMHEHU M.
21 Peakmmn oOMeHa B BOJTHBIX pacTBOpax 3JICKTPOJIUTOB. 2 YMeTh: OnepupoBaTh CIECAYIOMUMU XUMAYECKUMU 1
Tuaponus Kak 0OMEHHBIH ITporecc. MOHSATUSMHU: PACTBOPBI, NOH, JIEKTPOJIUT U
22. | Jlabopamopnas paboma Ne 2. Peakiiuu HOHHOTO OOMEHa. 2 2JIP HEDJICKTPOJIUT, SJICKTPOIUTHICCKAS TUCCOTHATIHS, 2
pemarh pacyeTHbIE 3a7a4M U IMOrOTaBINBATh
pPacTBOPHI 33JIaHHON KOHIIEHTPAIIMU B OBITY U Ha
MIPOU3BOJACTBE; OTPAXKATh XUMUYECKHUE MPOLIECCHI C
MOMOIIBI0 YPAaBHEHUN XUMUYECKUX PEAKIINIA;
23. | Jlabopamopnas paboma Ne 3. I'uaponus conei. 2 2JIP OOBSICHSATE CYIIHOCTh XHMUYECKHX MPOLIECCOB; 2

BBIIIOJIHATh XUMUYECKUH SKCIIEPUMEHT B ITOJTHOM
COOTBETCTBUH C IPaBUIaMU 0€30aCHOCTH;
Ha0II0/1aTh, PUKCUPOBATH U ONUCHIBATH PE3YJIbTATHI
IIPOBEJACHHOI0 XUMHUUYECKOI0 DKCIIEPUMEHTA,;
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coOumo1aTh npasuiia 6e30macHoro oOpameHus ¢
TOPIOYUMHU M TOKCHYHBIMH BEIICCTBAMH,
71a00paTOPHBIM 000PYIOBAaHUEM.

Tema 1.8. OkucJAUTEIBHO-BOCCTAHOBHUTE/IbHbIE PeaAKIMHU 6 2J1IP 3HaTh: ONPENEICHUS CIACIYIOMMNX XUMUYECKUX
24, OKHCTUTENEHO-BOCCTAHOBUTEIBHBIC PeakIiu. MeTo T o7 MOHSITHIA: AJICKTPOOTPUIIATEIILHOCTD, CTENICHB
9JIEKTPOHHOTO OasiaHca. OKUCJICHUS, OKUCIIUTENb U BOCCTAHOBUTEb,
o5 DIEKTPOIN3 PACIIIIAaBOB M BOJHBIX PACTBOPOB r OKHCJICHHE U BOCCTAHOBJICHUE; KIIACCH(PUKAITUIO
JJIEKTPOJIUTOB. BEIIECTB U MPOLIECCOB C TOUKH 3PEHUS OKUCICHHUS-
BOCCTAHOBJICHHSI.
YMeTh: onepupoBaTh CIEAYIOIMMU XUMUYECKUMU
MOHITHSIMH: 3JICKTPOOTPUIIATESIILHOCTD, CTETICHb
OKHUCJICHUS, OKUCIIUTENb U BOCCTAHOBUTEb,
OKHCJICHHE U BOCCTAHOBJICHUE; COCTABIISTh
Jlabopamopnas paboma Ne 4. OKUCIUTETBHO- YPABHCHIA PEakIHt € TOMOTILIO METONA o
26. 2 2JIP AJIEKTPOHHOTO OaJlaHCa; BBIMOIHITH XUMUYCCKHMA
BOCCTAHOBUTEJIHHBIC PCAKIIHH.
AKCIIEPUMEHT B MTOJIHOM COOTBETCTBUHU C TIPaBUIIAMU
6e3onmacHOCTH; HAOII0AaTh, PUKCUPOBATH U
OMHCHIBAThH PE3YIbTATHI IPOBEACHHOTO XHMHUECKOTO
AKCIIEPUMEHTA; COOIOAATh MPaBMiIa 0€30MaCHOTO
oOpallieHus ¢ TOPIOYUMHU U TOKCUYHBIMU
BEII[ECTBAMH, JTAOOPATOPHBIM 000PYTIOBAHUEM.
Tema 1.9. Xumus 3j1eMeHTOB 14 3HaTh: XapaKTEPUCTUKY COCTaBa, CTPOCHUS, CBOWCTB,
7 OG6mas xapaktepucTuka MeTaioB. O01Me crocoosb! o7 MOJTY4EHUS U TPUMEHEHUs BaKHEeUIUX MeTauioB (la
" | nony4yenus metamioB. Kopposus meTamios. u Il a rpymm, amoMuHMS, Kene3a U HEKOTOPBIX d-
28. | llenoyHble U MIE€T0YHO3EMENIbHBIE METAILIIBI. 271 AIIEMEHTOB) U UX COEIMHEHUMN; XapaKTePUCTUKY
AnroMuHMI B ero coenuHenns. JKee3o u ero COCTaBa, CTPOCHUS, CBOMCTB, IIOJIYYEHHUS U
29. COEMHEHMUSL. 2t npuMeHeHus BaxHemux Hemetamwios (VIII a, Vlla,
30 OO6mras xapakTepucTuka HemeTauioB. Bogopo. 2 Vla rpynm, a Takxe a3oTa u (bocq)opa,uyrﬂepolla u
' BHaTOPOI[HLIC ra3pbl. KpEMHU, Bonopona) 1 UX COCANHCHUMN.
31. | I'anorenbl. Cepa u ee COSIMHEHUS. o1 YMeTh: ycTaHaBIMBATh 3aBUCUMOCTD CBOICTB
32. | Asor u pocdop. Yriepos 1 KpeMHHil. o1 XUMHUYECKHX BEIIECTB OT CTPOCHUS aTOMOB
00pa3yroNIMX UX XUMHYECKHUX DJIEMEHTOB;
33. | 3aueTHoe 3aHATHE 1O OOIIEH U HEOPTAHUIECKON XHUMHUH 21 MCIIOJIH30BaTh B Y4eOHON U TPOdEeCCHOHATIBHON

ACATCIIBHOCTH XUMHWYCCKUC TCPMUHBI 1 CUMBOJIUKY,
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OTpa)kaTh XUMHYECKHUE MPOIECCHI C TOMOIIBIO
ypaBHEHUI XMMHYECKUX PEAKLUIT; OOBSICHAT
CYIIHOCTh XUMUYECKUX TPOLIECCOB; COCTABIISTh
YPaBHEHUS PEaKIUii ¢ IOMOIIBIO METO/Ia
AJIEKTPOHHOTO OajaHca; MPOBOAUTH
CaMOCTOSITENIbHBIH TTOMCK XUMUYECKOI nH(opmaru
C UCITOJIb30BAHUCM PA3JIMYHBIX UCTOYHUKOB (Hay‘-IHO'
HONYJISIPHBIX M3JIaHU#, KOMITBIOTEPHBIX 0a3 JaHHbIX,
pPECypCOB HHTEPHETA); UCTIOJIb30BATh KOMITBIOTEPHBIX
TEXHOJIOTHH U1l 00pabOTKU U Hepeaayn XUMUIECKOI
nH(pOpPMaLIMU U €€ MPEICTABICHUS B Pa3JIUYHbIX
(bopmax; coOII0IaTh MPaBUIIa SKOJOTHYECKH
I'PaMOTHOTO TIOBEJICHUS B OKPY’Karfollel cpexe;
OLICHUBATH BIMSHHE XUMUYECKOTO 3arpsi3HEHHS
OKpY’Karolel cpezpl Ha OpraHu3M 4eJloBeKa U
JPYTUe KHUBbIE OPraHU3MbL; KPUTHYECKH OLICHUBAThH
JIOCTOBEPHOCTh XUMHUYECKOW MH(POpPMALINH,
HOCTYMAMLICH U3 Pa3HBIX HCTOYHHKOB.

Paznen 2. Opranunyeckasi XuMusi 56
Tema 2.1 OcHOBHBIC NOHATHSI OPrAHUYECKO XUMHH U TEOPHUs 8 3HaTh: ONPEJEIECHUS CIAEAYIOIMNX XUMAUECKUX
CTPOCHUS] OPraHUYECKHUX COeIMHEeHH I MOHSTHUI: YTJIEPOAHBIN CKeNeT, QyHKIIMOHAIbHAs
34 IIpeamer opranndeckoil Xumuu. Teopust CTpoeHUs o rpyIma, i30Mepusi, TOMOJIOIHs; OCHOBHBIE
opraHnyeckux coennHeHnii A.M. byrieposa. ITOJIOKEHUS TEOPUHM XUMHUYECKOIO CTPOCHUS
35 Knaccugukarus oprannueckux coeuHeHuil. OCHOBBI o OpraHUYEeCKUX COCIMHEHUM U XapaKTEPUCTUKY B
HOMEHKJIATYpbl OPraHUYECKNUX BEHIECTB. CBETE ITOM TEOPUU CBOMCTB OCHOBHBIX KJIACCOB
THUIBI XUMHYECKUX CBSI3€M B OPraHUYECKUX COEIUHEHUAX OPraHMYECKHUX COCAMHEHHH.
36. | m criocoOs! ux paspeiBa. Kiaccudukanus peaxmmii B 2t VYMeTh: ONepHPOBATH CICTYIOIINMI XUMHUYECKUMU
OpraHUYEeCKON XUMUH. MOHATUSMU: YTJIIEPOTHBIN CKeNleT, PyHKIIMOHAIbHAS
rpyIa, U30MepHsl, TOMOJIOTHUS; UCIIOIb30BATh B
yueOHOI U podecCHOHATBHOM J1eITeNbHOCTH
37 PacyerHble 3a1auu 10 XUMHUECKUM (HopMynaM U o7 XUMHYECKHE TEPMUHBI U1 CHMBOJIUKY; OTPaXKaTh

YPaBHEHHSIM.

COCTaB OPraHUYECKUX COCIUHEHUN C IIOMOIIBIO
XUMHUYECKHX (POPMYII; YCTaHABIMBATH MIPU3HAKU
00IIero ¥ pa3IMyHOro B THIIOJIOTUU PEaKIMi JUist
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HEOPraHWYeCKON U OPraHu4eCKOM XUMUH; IIPOBOAUTH
CaMOCTOSATEIIbHBINA OUCK XUMUYECKOI HH(pOpMaLK
C MCIOJIb30BAaHUEM PA3JIUYHBIX HCTOUHUKOB (HAYy4HO-
HOMNYJISIPHBIX U3JAHUHN, KOMIIBIOTEPHBIX 0a3 NaHHbIX,
PECYPCOB HHTEPHETA); UCIOIb30BaTh KOMIIBIOTEPHBIX
TEXHOJIOTUH [ 00pabOTKH U mepeiaud XMMUYECKOH
uH(pOPMALIMU U €€ TIPE/ICTABICHUS B Pa3IMYHBIX
¢dopmax; ycTaHaBIMBAaTh 3aBUCUMOCTb MEKAY
Ka4eCTBEHHOM U KOJIMYECTBEHHON CTOPOHAMU
XMMHUYECKHX 00BEKTOB U IIPOLIECCOB; pelllaTh
pacyeTHbIC 33]]a9u 10 XUMUYECKUM (OopMyIiaM H
YpaBHEHUSIM; OOBSCHITh XUMUYECKUE SIBJICHUS,
MPOUCXOISIINE B IPUPOJIE, OBITY U HA MIPOU3BOJICTBE;
co0uIr01aTh MpaBKiia SKOJIOTHYECKH I'PAMOTHOTO
IIOBEJICHUS B OKPYKAIOLIEH CpeJie; OLICHUBATH
BIIMSTHUE XUMUYECKOTO 3arpsI3HEHUS OKPY KaIOIEeH
Cpenbl Ha OpraHu3M 4YeJI0BEKA U JPYIUe )KUBBIC
OpraHU3Mbl; KPUTUYECKH OLIEHUBATh JOCTOBEPHOCTH
XUMHUYECKON MHPOpMAIUH, TOCTYNAIOUIEH U3 pa3HbIX
VCTOYHHKOB.

Tema 2.2 YriieBoaopoabl M HX NPUPOAHBIE HCTOUYHUKH 8 2JIP
38. | AnkaHbl. 2T
39. | AJKeHBI. 21
40. | AnkuHBIL 271
41. | Jlabopamopuas paboma Ne 5. YTI€BOIOPOIBI. 2

3HaTh: XapaKTEPUCTUKY COCTaBa, CTPOEHUS, CBOWCTB,
MOJIYYEHUS U IPUMEHEHUS BOKHEUIINX KIAaCCOB
YIJIEBOAOPOAOB (AJIKaHOB, AJIKEHOB, AJIKMHOB) U UX
HanOoJiee 3HAYMMBIX B HAPOTHOXO035IICTBEHHOM
IIJIaHE TIPEICTaBUTENICH; Ha3BaHUsI OPTraHUYECKUX
M3YYEHHBIX BEILECTB 10 TPUBUAIBHOW WU
MEXIYHAPOAHOW HOMEHKIIATYpE;

YMeTh: 0TpakaTb XUMHUYECKHE IPOLECCHI €
ITOMOIIBIO YPABHEHHUI XUMHUYECKUX PEAKIIHIA;
OOBSICHATD CYIIHOCTh XMMUYECKHUX IPOLIECCOB;
BBIIIOJIHATh XUMHYECKUI SKCIIEPUMEHT B ITOJTHOM
COOTBETCTBUH C IPaBUIaMU 0€30aCHOCTH;
Ha0II0/1aTh, PUKCUPOBATH U OMUCKHIBATH PE3YJIbTATHI
IIPOBEJACHHOI0 XUMHUUYECKOI0 DKCIIEPUMEHTA,;

-
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yCTaHaBHI/IBaTB 3aBUCUMOCTH Me)KI[y KaqGCTBeHHOﬁ nu
KOJIMYECTBEHHON CTOPOHAMH XUMHUYECKUX 00BEKTOB
U TIPOIIECCOB; COOII0IATh MpaBuiIa 0€301MacHOTO
obpalleHHs C TOPIOYMMHU H TOKCHYHBIMU
BEIIIECTBAMH, JTA0OPATOPHBIM 000PYTIOBAHUEM.

Tema 2.3. 'uapokcuibHbIe COeTUHEHUS 6 2JIP

4 Crpoenue u knaccudukanus cnupros. [Ipenensabie or

OJIHOATOMHBIE CITUPTHI.

43. | MHoroatoMHble ciupThl. DeHolI. 271

44. | Jlabopamopnasa paboma Ne 6. CiupThl. 2 2JIP
Tema 2.4. Aabpaeruabl 1 KeTOHBI 6 2JIP

45, | IlonsiTie 0 KapOOHMIBHBIX COCTUHEHHUSIX. 21

46. | Anpaerunpl. KeToHsl. 271

47. | Jlabopamopnas paboma Ne 7. Anbnerunpl. 2 2JIP
Tema 2.5. Kap6oHoBbIe KHCJOTHI M X MPOU3BOHbIE 10 2JIP

48. | IlonsTie 0 KapOOHOBBIX KUCIOTAX M UX KIacCU(UKAIHSI. 271

49 I'omonoruyecknii psi NpeneabHbIX OJHOOCHOBHBIX o

" | kapOOHOBBIX KHCIIOT. XUMUYECKHE CBONCTBA.

50. | Cioxxsble 3pupHI. 21

51. | XKupsl. Msblna. 271

52. | Jlabopamopnas paboma Ne 8. KapOOHOBBIEC KUCIOTHI. 2 2JIP
Tema 2.6. YrieBoabl 6 2J1P

53. [Tonsitue 06 yrneBogax. MoHocaxapusl. 21

54. | Mucaxapunsl. [lonncaxapuasl. 271

55. | Jlabopamopnas paboma Ne 9. YrneBojpbl. 2 2JIP
Tema 2.7. AMHHBI, AMMHOKHCJIOTBI, 0€JIKH. 12 10T+2JIP

56. [TonsiTrie 06 aMUHAaX U UX KJIacCU(DUKAIIHS. 2T

57 ["oMonornyeckut ps NpeaesbHbIX aTupaTHIeCKuX o

" | amuHOB. ['OMosornyeckuii psiji apoOMaTHIECKUX aMHHOB

58. | AMHUHOKHUCIOTHI. 271

59. | benxkun. 271

60. | Jlabopamopnas paboma Ne 10. benku. 2 2JIP

61. | 3adeTHoe 3aHATHE [0 OPraHUYECKOW XUMHH 271

3HaTh: XapaKTEPUCTUKY COCTaBa, CTPOCHUS, CBOWCTB,
MOJTyYEeHHUS U IPUMEHEHUS BaKHEHIIINX
IpeJICTaBUTENeN KIIAaCCOB OpraHMYeCKUX
COCIIMHEHUI: METaHOJa U 3TaHOJIa, CII0KHBIX
3(UPOB, )KUPOB, MBLI, aTbACTUIOB ((hOpMAaIIbICTHIOB
U aleTanpaerua), KapOOHOBBIX KUCIOT (YKCYCHOMN
KHCIIOTBI), MOHOCAXapHuA0B (TIIOKO3bI), TUCAXapUI0B
(caxapo3bl), moyMcaxapuaoB (Kpaxmasia v
LEJUTIONI03b1); aHWIIMHA, aMUHOKHUCIIOT, OEJIKOB,
MCKYCCTBEHHBIX U CHHTETHUECKHX BOJIOKOH,
Kay4yKOB, TJIACTMAcC.

Ha3Banus opraHmuecKuX N3y4eHHBIX BEIIECTB 110
TPUBUAIBHON WM MEXTyHAPOIHON HOMEHKJIATYpe.
YMeTh: 0TpakaTh XUMHUECKHUE MTPOIIECCHI C
MIOMOIIBIO YPAaBHEHNUH XUMHUECKUX PEAKIINM;
OOBSICHATB CYIIHOCTh XMMHUYECKHX TTPOIIECCOB;
BBINOJIHATh XUMHUECKUH SKCIIEPUMEHT B ITOJHOM
COOTBETCTBHUH C IPaBUIIAMU 0€30IIaCHOCTH;
Ha0Ir0AaTh, PUKCUPOBATH M OMMCHIBATH PE3YIIbTATHI
MIPOBEIEHHOTO XMMUYECKOTO IKCIIEPHMEHTA,
yCTaHaBJIMBATh 3aBUCUMOCTb MEX/ly KaUeCTBEHHOU U
KOJINYECTBEHHON CTOPOHAMH XUMHUYECKUX OOBEKTOB
U TIPOILIECCOB; COOI0IaTh MpaBuiia 0€30MacHOro
oOpamieHns ¢ TOPIOYHMHU U TOKCHIHBIMU
BEIIECTBAMH, J1a00PaTOPHBIM 000pyIOBAaHUEM.
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| 122 (102T+20JIP) |

* 171l XapaKTepUCTUKU YPOBHS OCBOEHUs y4eOHOI0 MaTepualla UCIIOJIb3YOTCS CeIyole 0003HaueHus:

1 — o3HaKOMUTENBHBIN (y3HABaHHE paHEe U3YYEHHBIX OOBEKTOB, CBOWCTB);

2 — penpoayKTUBHBIN (BBIIIOJHEHUE AEATEIILHOCTH 110 00pa3ily, MHCTPYKLIUU WJIH 110J1 PYKOBOACTBOM);

3 — MPOAYKTUBHBIN (MIJITAHUPOBAHUE U CAMOCTOSTEIILHOE BBIITOJHEHHUE ACATEIBHOCTH, pEIIeHUE MTPOOJIEMHBIX 3a/1a4).
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3. YCJOBMUS PEAJIM3AIIAU ITIPOTPAMMBI YYEBHOU JUCIHUATLIAHBI
3.1 TpeOoBanus K MATEepHAJIBLHO-TEXHHYECKOMY 00ecIe4YeHN 0

Peanu3arust mporpaMMbl JUCHHUILTAHBI TPEOYeT HAMHYMS: yaeOHOro KabuHeTa
- XUMHUH.

O6opynoBanue y4eOHOT0 KaOMHETa:

- MOCAJI0YHBIE MECTA MO0 KOJIMYECTBY O0YJArOIINXCS;
- pabouee MecTO IpenoaBaress;

- KJIaCCHAsl JI0CKa,;

- HaISAHbIC TOCOOMS (TIJIaKAThI, CTCHIBI, KOJICKIIHNN ),
- KOMILJIEKT y4eOHO-METOUIECKON JOKYMEHTAITHIH.

- naboparopun XuMHUU

ObopynoBanue 1a00paTOPUH:
- tabopaTopHasi ocyia 1 000py/I0BaHHUE;
- XUMHUYCCKNEC PCAKTHUBEI.

TexHnueckue cpeacTBa 00y4eHHUs:
- MyJIbTUMEI1a 000py10BaHHE

3.2. UndopmanuonHoe odecrieyenne o0yueHust

OCHOBHBIE HCTOYHUKHU:
OCHOBHbBIE UCTOUHUKHU:

1. Axmeros, H. C. O6mias u Heoprannyeckas xumus: yueonuk / H. C. Axmeros. — 11-e usn.,
crep. — Cankt-IletepOypr: Jlanb, 2020. — 744 c¢. — ISBN 978-5-8114-4698-8. — Tekcr:
AJIEKTPOHHBIN // Jlanb: 3JIEKTPOHHO-0MOIMOTEeYHAs cucTema. — URL:
https://e.lanbook.com/book/130476

JIOnOTHUTEIbHBIE HCTOYHUKH:

1. Kupunnos, B. B. Heopranuueckas xumus. Teopermueckue ocHOBbI: yueOHuk / B. B.
Kupunnos. — Cankr-IlerepOypr: Jlanp, 2020. — 352 c¢. — ISBN 978-5-8114-4376-5. — Tekcr:
AJIEKTPOHHBIN /! Jlanb: 3JIEKTPOHHO-0MOIMOTEeYHAs cucTema. — URL:
https://e.lanbook.com/book/131011

2. O6mras xumus. Teopus u 3amaqn : yaeOHoe mocodue / H. B. Koposun, H. B. Kyiemos, O.
H. T'onuapyk [u np.]; mon penakuueit H. B. KopoBuna, H. B. Kynemosa. — 3-e u3z., crep. —
Canxkr-IlerepOypr: Jlanb, 2018. — 492 ¢. — ISBN 978-5-8114-1736-0. — TexkcT: snekTpoHHbI#H //
Jlanb: anekTpoHHO-OnOMMoTeunas cucrema. — URL: https://e.lanbook.com/book/104946

3. Eropog, B. B. O6mias xumus: yaeOnuk / B. B. EropoB. — Cankr-IlerepOypr: Jlans, 2018.
— 192 c. — ISBN 978-5-8114-3072-7. — Tekct: snexktpoHHblid // JlaHb: 3JI€KTpOHHO-
oubnmmoreunas cucrema. — URL.: https://e.lanbook.com/book/102216

4. Xumus u xu3Hb - XXI Bek: Haykallpecc

HNuTepHeT-pecypcesl:
1. http://www.chem.msu.su (DnekTpoHHast OMOIHOTEKA 10 XUMHUH)



http://biblioclub.ru/index.php?page=book_red&id=491648
http://www.chem.msu.su/

4. KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHUS YYEBHOM
TACIATLITAHBI

KoHTposib M omeHka pe3yabTaTOB OCBOCHMSI Y4eOHOH AMCHMIUIMHBI OCYIIECTBISETCS
mpernojaBaTesieM B TIPOIECCe IMPOBEACHUS MPAKTUYCCKUX 3aHATUA W JIa0OpaTOPHBIX padoT,
TECTUPOBAHUS, a TaKKe BBINOJHEHUA OOYYalOIIMMHUCA WHIMBUIYaJIbHBIX 3aJaHUM, MPOEKTOB,

HUCCJIETOBAHUM.

PesyabTaTnl 00yueHus
(oCBOEHHBbIE YMEHMSI, YCBOCHHbIE 3HAHUS)

@DopMbI U METOAbI KOHTPOJISI M
OlIeHKH pe3YJIbTATOB 00y4eHHus!

YMETh!

— OINCpHUpPOBATL CIACAYIOIIUMHU XHUMHUYCCKUMH TIOHATUSAMU:

BC€IICCTBO, XUMHUYCCKUMN 3JICMCHT, aToM, MOJICKYJIA,
OTHOCHUTCJIBHBIE aTOMHad W MOJICKYJIApHasd MacChl, HOH,
AJJIOTPOIHA, H30TOIIbI, XUMHUYCCKaAa CBA3b,
QJICKTPOOTPHULIATCIIBHOCTD, BaJICHTHOCTB, CTCIICHDb

OKHCIICHHUS, MOJb, MOJISIPHAsS Macca, MOIIPHBIA 00beM

ra3oo0pa3HbIX BEIIECTB, BELIECTBA MOJEKYISPHOIO U
HEMOJIEKYJIIPHOTO CTPOEHHUS, PAaCTBOPBI, JJIEKTPOIUT U
HE3JIEKTPOJINT, EKTPOJIUTHYECKAS JIUCCOIUAITHS,
OKHCIIUTEINb u BOCCTaHOBHTEb, OKHCJICHUE u

BOCCTaHOBJICHUE, TEIUIOBOH 3((EKT peakuuu, CKOPOCTh
XAMHYECKOW peaKIMu, KaTajiu3, XMMHYECKOe paBHOBECHE,
YIIICPOHBIA CKeNeT, (pyHKIHOHAIbHAS TPYIIa, H30MepHs,
TOMOJIOTHSL;

- OIICHKA 3a BBIIOJIHCHUE W 3allUTY
n1abopaTOpHBIX PadoT;

- OIICHKA 3a BBITTOJIHEHHE
WHJIMBUAYAJIbHBIX U TECTOBBIX 3aJlaHUI;

- OIICHKA 3a peIlicHHe 3a/1aY.

— YCTaHaBIWBaTh NPUUYMHHO-CIEICTBEHHYIO CBSI3b MEX]Y
COJIep)KaHHUEM 3aKOHOB COXPAaHEHHUS Macchl BEIIECTB U
MOCTOSTHCTBA COCTaBa BEIECTB M HAIMMCAHHEM XHMHUYECKHX
(bopMyI1 1 ypaBHEHUH;

- OICHKAa 3a BBIIIOJJHCHUC U 3alluTy
71a00paTOPHBIX PadoOT;

- OIICHKA 3a BBITIOJTHEHHE
WHIMBHIyaJIbHbBIX M TECTOBBIX 3a/IaHHH;

- OLICHKA 32 PELICHHUE 3a/1a4.

— yCTaHaBIIMBATh IBOJTIOLIMOHHYIO CYIIHOCTD | - OLICHKa 3a BBITIOJTHEHHE

MEH/IEIeEBCKOM " COBPEMEHHOI (GOPMYJIMPOBOK | MHIMBHUIYaJIbHBIX U TECTOBBIX 3a/1aHHH,

neproauaeckoro 3akona /I.M1.Menneneesa; - OIICHKA 32 BBIITOJHEHUE BHEAYUTOPHOM
CaMOCTOSITETIbHOM PadOTHI.

— OOBSCHATH bu3nyeckuit CMBICIT CHMBOJIMKH | - OLICHKa 3a BBITIOJTHEHHE

HNEPHOJNYECKON  TAONMIBI ~ XMMHYECKUX  DJIEMEHTOB | MHIMBHIYaJbHBIX U TECTOBBIX 3aJaHUM;

.M. MenzneneeBa (HOMEpPOB 3JIEMEHTa, EPHOAA, TPYIIIBI) U
YCTaHOBJIMBATh MPUYUHHO-CIEACTBEHHYIO CBSI3b MEXIY
CTPOCHHEM aTOMa M 3aKOHOMEPHOCTSIMH U3MEHEHHSI CBOWCTB
3JIEMEHTOB M OOPa30BaHHBIX MMH BEIIECTB B MEPHOAAX U
rpynmnax;

- OLIEHKA 3a pellieHNe 3a/1a4;
- OIICHKA 32 BBITIOJIHEHNE BHEAYIUTOPHOU
CaMOCTOSITEIbHOM PabOTHI.

— yCTaHaBJIMBaTb 3aBHCUMOCTbH CBOMCTB XUMHUYCCKHUX
BEIIECTB OT CTPOCHUA aTOMOB o6pa3y}0mp1x X XUMHWYCCKHX
OJICMCHTOB;,

- OIICHKa 3a BBITIOJTHCHHUEC
WHAUBUAYAJIbHBIX U TCCTOBBIX 3a,Z[aHI/II7L

— OOBICHATH 3aBHCUMOCTH CBOICTB BCIICCTB OT UX COCTaBa
" CTPOCHUA KPUCTAJUIMICCKUX PCHICTOK;,

- OIICHKa 3a BBITIOJTHCHUEC
WHIAUBUAYAJIBHBIX U TECTOBBIX 3a)IaHI/II71.

— HCTIONIb30BaTh B yY4eOHOM ®  TIpOdecCHOHATHLHOU
JIEATeNIbHOCTH XUMUYECKIE TEPMUHBI U CUMBOJIHKY

- OIIGHKa 3a BBHIMOJIHEHHE W 3alIHuTy
71abopaTopHBIX PadoT;

- OLIEHKa 3a BBITTOJIHEHHE
WH/IMBUIYAITBHBIX U TECTOBBIX 3aJIaHH,

- OIICHKA 3a pelleHre 3a/1a4;

- OLICHKA 32 BBIIIOJHEHUE BHEAYIUTOPHOM
CaMOCTOSTEITHLHON paOOTEHI.

— OTpaXkaTh COCTaB OPraHUYCCKUX COCIAMHEHHH C MOMOIIBIO
XUMHUYECKUX (POopMyIT;

- OICHKAa 3a BBIIOJHEHHWE U 3aIIUTYy
71abopaTopHBIX PadoT;

- OLICHKa 3a BBITIOJIHEHHE
WHIVBHYaJIbHBIX M TECTOBBIX 3a/1aHHH;

- OLICHKA 32 pelIeHUE 33/1a4;




Pe3yabTarsl 00yyeHus
(0CBOECHHBbIE YMEHUs1, YCBOCHHbIE 3HAHUS)

®opMbI M METO/IbI KOHTPOJIS U
OIIEHKH Pe3YJbTATOB 00y4eHH sl

- OIICHKA 32 BBIMIOJIHEHUE BHEAY IUTOPHOU
CaMOCTOSATEITHLHON paObOTHI.

— OTpaXkaTh XMMHYECKHE TIPOIECCHl C TIOMOIIBI0 yPaBHEHHH
XHMHYECKUX PEeaKIIuii;

- OIIGHKa 3a BBHIMOJIHEHHE W 3alIHuTy
n1a00paTOPHBIX PadoT;

- OLICHKA 3a BBITIOJTHCHHE
WHIMBUAYATBHBIX U TECTOBBIX 3aJIaHUH;

- OIICHKA 3a pellleHue 3a/1a4;

- OIICHKA 32 BBITIOJIHCHUE BHEAYAUTOPHOMN
CaMOCTOSITETIbHOM PadOTHI.

— OOBSICHATH CYHIHOCTb XUMHUYECKUX MTPOLECCOB;

- OICHKAa 3a BBINOJIHCHHE U 3aIlUTy
n1ab0paTOPHBIX padoT;

- OLICHKA 3a BBIMOJTHEHHE
WHIMBHIYAJIbHbBIX W TECTOBBIX 3aJIlaHUH.

— yCTaHaBIUBAaTh MPHU3HAKM OOLIET0 M Pa3IMyHOro B
TUIOJIOTUU PEaKUMHA JJIs1 HEOPraHUYECKOM M OpraHHuYeCKOU
XUMUM,;

- OIICHKAa 3a BBINOJIHCHHE U 3aIlUTy
1a00paTOPHBIX PadoT;

= OILICHKa 3a BBIITOJTHEHUEC
WHIUBHIyaJIbHBIX M TECTOBBIX 3a/IaHHH;

- OIICHKA 3a PelIeHHUe 3a/1a4.

— COCTaBJIATh yPABHEHHUS PEaKIUi C IOMOIIBI0 METO/Aa
3JIEKTPOHHOTO OajaHca;

- OICHKAa 3a BBbIIIOJIJHCHUC U 3alluTy
nabopaTOpHBIX padoT;

- OIICHKa 3a BBIIIOJIHEHUE
WHJIMBUAYAJIbHBIX U TECTOBBIX 3aJJaHUI.
— OOBSCHATh 3aBUCUMOCTh CKOPOCTH XMMHYECKOW PEaKIvM | - OLICHKA 3a BBITIOJTHEHHE

U TOJIOKCHHA XHWUMHUYCCKOI'0 PaBHOBECUA OT pPas3IMIHBIX
(hakTopOB;

WHIUBUAYAITBHBIX U TECTOBBIX 3aJIaHUH;

- OIICHKA 3a pelllcHHe 3a/1a4;

- OLICHKA 3a BBIMOJIHCHUE BHEAYIUTOPHOU
CaMOCTOSITeILHON PabOTHI.

— BBINIOJIHATH XUMUYECKUHN OKCIICPUMCHT B IIOJTHOM

COOTBCTCTBUU C IIPpaBUIIAMU GCSOHaCHOCTH;

- OLIEHKA 3a BBHINOJIHEHHE M 3aIINUTY
NPaKTUIECKUX U 1abopaTopHBIX padoT;
- OLIEHKa 3a BBITIOJTHEHNE
WHAMBUAYAJIBHBIX U TECTOBBIX 3aJaHHH.

- Ha6J'IIOILaTI>, (1)I/IKCI/IpOBaTI: U OIHUCBIBATH PE3YJIbTAThI
MMPOBCACHHOTO XUMHWYCCKOTO SKCIICPUMCHTA,

- OLIEHKA 3a BBHIOJIHEHHE M 3aIINUTY
NPaKTUIECKUX U TabopaTopHBIX padoT.

— [IPOBOJAUTH CaMOCTOSTEIbHBIN IIOUCK XHMHYECKOH
I/IH(I)OpMaLIPII/I C HCHOJIb30BAHHWEM PA3JINYHBIX HCTOYHUKOB

- OIICHKA 3a BBITIOJTHCHHUEC BHeay):[PITOpHOfI
CaMOCTOSTEIILHOU pa6OTI>I.

(HayqHO-TIOMYJISIPHBIX ~ W3JaHHWH, KOMIBIOTEPHBIX  0a3
JTAaHHBIX, pecypcoB MHTepHeTa);
— UCIIOJIb30BaTh ~ KOMIBIOTEPHBIX ~ TEXHOJOTMH  JUisi | - OUEHKA 32 BBIINOJHEHHE BHEAYIUTOPHOM

00paboTKM M Tepefaydl XUMHUYeCKoH HHGpOpMalluu H ee
NPEACTaBICHUs B Pa3IMUHBIX (hopmax;

CaMOCTOSTCIILHOU pa6OTI>I.

— YCTaHABIUBATh 3aBUCHUMOCTh MEXKIY KAYECTBEHHOW U
KOJINUECTBCHHOW CTOPOHAMH XHMHUYECKUX OOBEKTOB U
TIPOIIECCOB;

- OIICHKa 3a BBIIOJIHEHUE W 3allUTy
nmabopaTopHBIX PaboT;

- OIICHKA 3a BBITIOJTHCHHE
WHIVBUIYATGHBIX U TECTOBBIX 33JIJAHUM.

— pemath pacyeTHbIE 3aJaud N0 XUMHUYECKUM (opMysnaM U
YpaBHEHUSM;

- OICHKa 3a BBIIOJIHEHUE W 3allUTy
nmabopaTopHBIX PaboT;

- OIIeHKa 3a
WHIAVNBUIYATLHBIX 33aHHT,
- OIICHKA 3a pelIeHre 3aad.

BBITIOJTHCHHUEC

— OOBSCHATh XUMHYECKHE SBJICHUS,
MpHUpo/ie, OBITY U HA TIPOU3BOJICTBE;

MPOUCXOJIAIINE B

- OICHKa 3a BBbIIIOJIHCHUEC MW 3alluTy
nmabopaTopHBIX PaboT;

- OIICHKA 3a BBITIOJTHCHHC
WHIMBUIYAITbHBIX U TECTOBBIX 3aJIaHHU.
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Pe3yabTarsl 00yyeHus
(0CBOECHHBbIE YMEHUs1, YCBOCHHbIE 3HAHUS)

®opMbI M METO/IbI KOHTPOJIS U
OIIEHKH Pe3YJbTATOB 00y4eHH sl

— OMpeneNnsaTh BO3MOXHOCTH MPOTEKAHWS XMMHYECKUX | - OLEHKA 3a BBITOJHCHHE H 3aIlUTy
NpEBpaLICHUH B Pa3IMYHBIX YCIOBUSX; 71a00paToOpHBIX PadoT;
- OLICHKA 3a BBITIOJTHEHHE
WHAMBUAYAITBHBIX U TECTOBBIX 3aJaHHH.
— coONOaaTh  MpaBWia  OKOJIOTHYECKH  TPAMOTHOrO | - OLIEHKA 3a BHINOJHEHHE J1abopaTOPHBIX
HOBE/ICHUs B OKpYXKarollel cpese; pador;
- OLICHKA 32 BBHIIIOJHEHUE BHEAYIUTOPHOM
CaMOCTOSITETIbHOM PadOTHI.
— OLICHMBATh  BIMSHHE  XUMHYECKOTO  3arps3HEHHs | - OLICHKA 3a BBITIOJTHEHHE

OKpy)KaroIiel cpefpl Ha OpraHu3M YeJoBeKa W JpyThe
JKUBBIE OPTaHU3MEI;

MHIBHYaJIbHBIX M TECTOBBIX 3a/IaHHH;
- OLICHKA 32 BBIIIOJHEHUE BHEAYIUTOPHOM
CaMOCTOSITEIbHOM PadOTHI.

— cobOmonaTh mpaBuia  0e30macHOro  oOpalieHus ¢
roproYMMM M TOKCHUYHBIMU BCHICCTBAMH, Ha60paTOpHBIM
o0opyioBaHUEM;

- OICHKAa 3a BBIIIOJJHCHUC U 3allUuTy
MIPaKTHYECKUX U Ja00OpaTOPHBIX padoT.

— NOATOTABIMBATh PACTBOPHI 3aTaHHON KOHICHTpAlUH B
OBITY ¥ Ha TPOU3BOJICTBE;

- OICHKAa 3a BBIIOJHEHUWE U 3aIIUTYy
1a00paTOPHBIX PadoOT;

= OILICHKa 3a BBIITOJTHEHUEC
WHIIVBHYaJIbHBIX M TECTOBBIX 3a/IaHHH;

- OLICHKA 3a pellleHue 3a/1a4;

- OIICHKA 32 BBIITOJHCHUE BHEAYIUTOPHOM
CaMOCTOSITETTHHON pabOTHI.

— KPUTUYECKH OLIEHHBATh JIOCTOBEPHOCTh XHMHYECKOU
MH(QOPMAIIH, TOCTYAIOLIEH U3 Pa3HBIX HCTOYHUKOB

- OIICHKA 3a BBITIOJIHCHUE BHEAYAUTOPHOMN
CaMOCTOSITEIbHOM PadOTHI.

3HATh:
— ONpPENENICHUs]  CIEAYIOIMX  XUMHUYECKHMX  TOHATHI: | - OICHKA 3a BBINOJHCHUE U 3alIuTy
BELIECTBO, XHMHYECKMI DJIEMEHT, aroM, MOJIEKyJa, | J17a00paTOpHBIX paboT;

OTHOCHUTEJIbHBIE ATOMHAas W MOJIEKYJIIpHasd MaccChl, HOH, | - OLICHKa 3a BBIIIOJTHEHHE
aJIOTPOIIHS, HU30TOIIbI, XUMUYECKast CBSI3b, | MHAMBUIYAJILHBIX M TECTOBBIX 3a/IaHUI;
JIEKTPOOTPULIATEIILHOCTD, BaJICHTHOCTb, CTENEHb | - OIICHKA 3a PEeIICHUES 3a1aY,

OKHUCJICHHUS, MOJIb, MOJIIPHAs Macca, MOJISIPHBI 00beM

FaBOO6paSHBIX BCHICCTB, BCIICCTBA MOJICKYJIAPHOIO U
HEMOJICKYJIIPHOTO CTPOCHUS, PpacCTBOPBI, JJCKTPOJIUT U
HEBJICKTPOJIUT, QJICKTPOJIUTUYCCKAsA Jucconuanys,
OKHCIIUTEIIb n BOCCTAaHOBHUTCIIb, OKHUCJICHHUC n

BOCCTAHOBJICHHE, TEIUIOBOM 3 (EeKT peakmuu, CKOPOCTh
XUMHUYECKON peaklnu, KaTaliu3, XUMHYECKOe DPaBHOBECHE,
YTIEPOAHBIN CKeNeT, (PyHKIMOHANbHAs TPYIIa, H30MEpHs,
TOMOJIOTHS;

- OIICHKA 3a BBITIOJTHCHHUEC BHeay):[PITOpHOfI
CaMOCTOSTEIILHOU pa6OTI>I.

— 3aKOHBbI COXPAHCHUA MACChI
cocCTaBa BCIICCTB,

BCIOICCTB M IIOCTOAHCTBaA

- OICHKa 3a BBIIOJIHEHUE W 3allUTy
nmabopaTopHBIX PaboT;

- OIICHKa 3a BBIITOJTHEHUC
WHVBUIYATLHBIX M TECTOBBIX 3aJJaHMIA;

- OIICHKA 32 pellicHHe 3a/1aY.

— XapaKTePUCTHKY 3JIEMEHTOB MaJIbIX U OOJIBIIMX MEPHOIOB
Mo WX IMoJioKeHutro B IlepuoaMueckoil  cUCTEMe
J.N.Menneneera;

= OIICHKa 3a BBIITOJTHEHUC
MHAVBUAYAIBHBIX M TECTOBBIX 3aJaHUM;

- OIICHKA 3a pelIeHue 33/1a4;

- OLIEHKA 32 BBINMIOJTHEHNE BHEAYTUTOPHON
CaMOCTOSITETTHHON pabOTHI.

— XapaKTCPpUCTUKY BaXKHCHIIINX TUIIOB XUMHYCCKUX CBS3CH K
OTHOCHUTEIBHOCTD 3TOH THUITIOJIOTHH,

- OIICHKa 3a BBITIOJTHCHUEC
UHAWBUAYAJIbHBIX U TCCTOBBIX BaI[aHI/Iﬁ.
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Pe3yabTarsl 00yyeHus
(0CBOECHHBbIE YMEHUs1, YCBOCHHbIE 3HAHUS)

®opMbI M METO/IbI KOHTPOJIS U
OIIEHKH Pe3YJbTATOB 00y4eHH sl

— OCHOBHBIC  TOJIOKEHHUSI TEOPUM  DIICKTPOJUTUYECKOHN
JIACCOIMAIIMM U XapaKTEPUCTUKY B CBETE DJTOH TEOpUU
CBOMCTB OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COEIUHEHU;

- OIICHKA 3a BBIIOJIHCHUE W 3allUTY
nmabopaTOpHBIX PadoT;

- OIICHKA 3a BBITTOJTHEHHE
WHVBUIYAIbHBIX ¥ TECTOBBIX 3aJJaHMIA;

- OIICHKA 3a pellicHHe 3a/1a.

— OCHOBHBIE TOJIOKEHUSI TEOPUH XUMHYECKOTO CTPOCHHS
OpraHUYECKUX COCAUHECHUMN U XapaKTEpUCTUKY B CBETE 3TOM

- OIICHKA 3a BBINOJIHCHHE U 3aIUTy
n1a00paTOPHBIX padoT;

TEOPUH CBOMCTB OCHOBHBIX KJIAaCCOB  OPraHMYECKHX | - OLICHKA 3a BBITTOJIHCHHE
COCJIMHCHU; WHANBUAYATGHBIX M TECTOBBIX 3a/IaHUI.
— XapaKTepUCTHKY COCTaBa, CTPOCHHS, CBOWCTB, TOTYYCHHS | - OLICHKA 3a BBITIOJTHCHHE

1 mpuMeHeHnsa BakHeWmmx metamuioB (IA w I A rpymm,
AIOMHHMS, JKele3a W HEKOTOPBIX d-2IIEMEHTOB) W uX
COC/IMHEHMUI;

WHANBUIYATFHBIX M TECTOBBIX 3aaHMA;
- OLICHKA 3a peIICHUE 3a71a4.

— XapaKTepUCTHKY COCTaBa, CTPOSHUs, CBOWCTB, TOTYUCHHS
u mpuMeHeHus Baxaenmx HemeTtawios (VI A, VIIA, VIA
rpynm, a Takke asora u (Gocdopa, yriepoma U KPeMHHS,
BOJIOPOJIa) ¥ MX COCTMHECHHUIA;

- OLIEHKA 3a BBINIOJIHEHHUE
MHAWBUIYATFHBIX ¥ TECTOBBIX 3aJJaHUIA;
- OIIEHKa 3a peIleHue 3a/1ad.

— XapaKTepUCTUKY COCTaBa, CTPOCHHS, CBOWCTB, MONyUYCHHUS
W TpUMEHEHHS Ba)XKHEHIINX KIACCOB  YTIIEBOAOPOJIOB
(ankaHOB, aIKCHOB, aJKHHOB) M WX HanOoJiee 3HAYNMEIX B
HapOJIHOXO3SIIICTBEHHOM ILIaHE IPEICTABUTENICH;

- OICHKAa 3a BBbIIIOJIJHCHUC U 3alluTy
nabopaTOpHBIX padoT;

- OLICHKA 3a BBITIOJTHEHHE
WHJIMBUAYAJIbHBIX U TECTOBBIX 3aJIaHUI;

- OLICHKA 32 PEILICHUE 33/1a4;

- OLICHKA 32 BHINTOJHEHHE BHEAYAUTOPHON
CaMOCTOSITETIbHOMN PadOTHI.

— XapaKTepUCTUKY COCTaBa, CTPOCHHS, CBOWCTB, MONyUYCHHUS
W TPUMEHEHHsS BaXHEWIIMX TMpEJCTaBUTENEH KIaccoB
OpPraHWYeCKMX COEAWHEHWI: METaHOJa M ATAHOJIA, CIIOKHBIX
3$UpPOB, KHUPOB, MBUI, aTbAECTHAOB ((POPMATBIACTHIAOB U
areTaabAernia), KeTOHOB (aleToHa), KapOOHOBBIX KHCIIOT
(YKCyCHOM  KHCJOTBI),  MOHOCAaxXapwujoB  (TIIOKO3HI),
JMcaxapuioB (caxaposbl), TOJNMCAXapHIOB (Kpaxmaia |
LEJUTFOJIO36), AHMJIMHA, AMHHOKHCIIOT, 0eJKoB,
UCKYCCTBCHHBIX W CHHTETHUECKHUX BOJIOKOH, Kay4dyKOB,
I1acTMacc;

- OIGHKa 3a BBHIMOJIHEHHE | 3alIUTy
nabopaTOpHBIX padoT;

- OLICHKA 3a BBITIOJTHEHHE
WHIIMBUIyaJIbHBIX ¥ TECTOBBIX 3aJ[aHNH;

- OLICHKA 3a pelIeHue 3a/1a4.

— Ha3BaHUsI OPTraHMYECKMX H3YYEHHBIX  BEILIECTB
TPUBUAIBHOW MJIM MEXIyHAPOJAHOM HOMEHKIIATYPE;
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- OIICHKAa 3a BBIIOJIHCHHE U 3aIUTy
71a00paTOPHBIX PadoT;

- OIICHKA 3a BBITIOJTHEHHE
WHIUBHIyaJIbHbBIX M TECTOBBIX 3a/IaHHH;

- OIICHKA 3a PEIICHUE 3a/1a4;

- OIIEHKA 3a BBITOJHEHNE BHEAYAUTOPHOM
CaMOCTOSITEIIbHOM PabOTHI.

— KIacCH(DUKALMI0 XUMHYECKUX PEAKIHMHd MO pPa3IMYHBIM
NpU3HAKaM: YHUCIYy M COCTaBy MPOAYKTOB M PEarcHTOB,
teroBoMy  3ddekry, HampasneHHo, ¢aze, HATHYUIO
KaTaJn3aTopa, U3MEHEHHUIO CTENIeHEH OKHCIEHUS 3JIEMEHTOB,
00pa3ymIrX BelIeCTBa,

- OIICHKa 3a BBIIOJIHEHUE W 3allUTy
nmabopaTopHBIX PaboT;

- OIICHKA 3a BBITIOJTHCHHE
WHVBUIYAILHBIX M TECTOBBIX 3aJJaHUIA;

- OIIEHKA 32 pellieHHe 3a/1a.

— KHaCCI/I(bI/IKaHI/IIO BCHICCTB U IMPOLECCOB C TOYKU 3PCHUA
OKHCJICHUA-BOCCTAHOBJIICHUA.

- OICHKa 3a BBbIIIOJIHCHUEC MW 3alluTy
nmabopaTopHBIX PaboT;

- OIICHKA 3a BBITIOJTHCHHE
WHIVBUIYATLHBIX M TECTOBBIX 3aJ[aHUIA;

- OIICHKA 3a pellicHHe 3a/1aY.
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