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1. MACHIOPT PABOYEM ITPOT'PAMMBI YYEFHOM JUCIHUTLIINHBI

1.1 Ob6nacty npuMeHeHust padoyeil MPOrpaMmMbl

Pabouast mporpamMma y4eOHON IUCIMIUIUHBI SIBISETCS YACThIO MPOTPAMMBI MOATOTOBKHU
CIIEIUATIUCTOB cpenHero 3BeHa B cooTBercTBUM ¢ PI'OC mo cnemmanpHocT CIIO 15.02.12
MoHTaX, TeXHUYECKOe 00CTy)KMBaHUE M PEMOHT MPOMBIIUIEHHOTO 000pYyI0BaHUs (110 OTPACIISAM)
(YpOBEHB IMOATOTOBKH 0A30BBIiA).

1.2 Mecro yueonoii aucuumauabl B cTpykType IIIICC3: 6a3oBasi AUCHMILIMHA
00111€00pa30BaATEIBHOI0 HMKJIA.

1.3 Meau wu 3agayd JAUCUMIUIMHBI — TpeOOBaHUS K pPe3yJbTaTaM OCBOEHHS
JUCHHUILTHHDI

B pe3ynbrare ocBoeHUs yueOHOMN AUCHUILIMHBI 00Y4atOLUiiCcs JOKEH YMeTh!

— OIIEpUPOBATh CIEAYIOINMHA XUMHUYECKUMU MTOHATUSAMHU: BELIECTBO, XMMUYECKUI JIEMEHT,
aTOM, MOJIEKYJIa, OTHOCUTEIbHBIE aTOMHAsl U MOJIEKYJIIPHAs MaccChbl, MOH, aJUIOTPONMS, U30TOIIBI,
XUMHYECKAsl CBSA3b, DIEKTPOOTPHULIATEIbHOCTD, BAJIECHTHOCTD, CTENIEHb OKUCIICHMSI, MOJIb, MOJIIpHAs
Macca, MOJIIPHBIH 00beM ra3000pa3HbIX BEIIECTB, BEIIECTBA MOJEKYISPHOTO U HEMOJICKYIISIPHOTO
CTPOEHMUS, PACTBOPBIL, JIEKTPOIUT U HEIIEKTPOJIUT, IEKTPOIUTHYECKAS TUCCOLMALINSL, OKACIUTEIDb
U BOCCTAaHOBHTEJb, OKHCICHHE M BOCCTAaHOBIICHHE, TEIUIOBOW A(PQPEKT peakiuH, CKOPOCThH
XMMHUYECKON peaklluu, KaTajau3, XUMHUUYECKOEe paBHOBECHE, YIJIEPOIHBIN CKeleT, PyHKIMOHAIbHAs
rpyIIa, U30Mepus, FTOMOJIOTHUS;

— YCTaHABJIMBAaTh IPUYMHHO-CJICACTBEHHYIO CBSI3b MEXIY COAEpPKAHUEM 3aKOHOB
COXpPaHEHMsI MaCChl BEIIECTB U MOCTOSHCTBA COCTAaBa BEIIECTB U HAMCAHUEM XUMHUYECKUX (OpMyII
Y YpaBHEHUMH;

— YCTAaHABJIMBATh  HBOJIIOLMOHHYIO  CYIIHOCTb  MEHJEIEEBCKOM UM COBPEMEHHOMU
dopmynupoBok nepuoguueckoro 3akona /[.M1.Menneneesa;

— OOBACHATh (PU3NYECKUII CMBICT CHUMBOJIMKM TMEPUOJUYECKON TaOIUIBl XUMHUYECKHX
snemenToB J[.Ml.MeHeneeBa (HOMEpOB 3JIEMEHTa, IEPUOJIa, TPYIIbI) U yCTaHABIMBATh NPUYHMHHO-
CIEICTBEHHYIO CBS3b MEXAY CTPOCHHMEM AaroMa M 3aKOHOMEPHOCTSMH HW3MEHEHHS CBONCTB
3JIEMEHTOB M 00pa30BaHHBIX UMHU BEILECTB B IEPUOIAX U TPYIIIax;

— YCTaHaBJIMBAaTh 3aBUCHUMOCTb CBOMCTB XHMHMYECKHX BEIIECTB OT CTPOCHHS aTOMOB
00pa3yromux X XUMHYECKHUX 3JIEMEHTOB;

— OOBSCHATH 3aBUCUMOCTh CBOMCTB BELIECTB OT UX COCTABA M CTPOCHMS KPUCTAIUIMYECKUX
PELIECTOK;

— HCIIOJIb30BaTh B y4eOHOW M MpOoeCCHOHATbHON NEATEIbHOCTH XMMHUYECKUE TEPMHUHBI U
CHUMBOJIUKY;

— OTpa)kaTh COCTAaB OPraHUYECKUX COETMHEHUH C TOMOIIIBI0O XUMUYECKUX (HOpMYT;

— OTpakaTb XUMHUUYECKHUE MPOLECCHI C IOMOILBI YPABHEHUN XUMUUECKUX PEaKLINil;

— OOBSCHATDH CYIIHOCTh XUMUYECKHX MPOIIECCOB;

— YCTaHaBIIMBAaTh MpPHU3HAKW OOLIEro MW PAa3JIMYHOIO B THUIIOJOTMU peakuud ais
HEOPraHWYECKON U OpPraHUYEeCKON XUMUH;

— COCTaBJIATh YPaBHEHHUs PEAKLUi C TOMOIIIBIO METO/Ia IIEKTPOHHOTro OanaHca;

— OOBSICHATH 3aBUCHUMOCTH CKOPOCTH XHMHYECKOH pEeaKkUMU M TMOJOXKEHHS XMMUYECKOTO
pPaBHOBECHSI OT Pa3IMYHbIX (DaKTOPOB,;

— BBIOJHATh XUMHUYECKHM OSKCIIEPUMEHT B TIOJHOM COOTBETCTBUM C IIpaBUJIAMU
0€30I1aCHOCTH;

— HaOmoAaTh, (UKCUPOBATh W OINHUCHIBATH PE3YJIbTAaThl MPOBEAEHHOTO XMMHUYECKOTO
JKCIIEPUMEHTA,;



— MIPOBOJIUTH CAMOCTOSITEJIbHBIM TOUCK XHUMHUYECKOW HH(OpMAIMK C HCHOIb30BAHUEM
Pa3IMYHBIX UCTOYHHUKOB (HAYYHO-TIOMYJISPHBIX W3/1aHUM, KOMIIBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
WnTepHera);

— HCIIOJIb30BAaTh KOMIBIOTEPHBIX TEXHOJOTUH Ui OO0pabOTKM M Mepenaud XHUMHUYEeCKOM
uH(pOpMaIlUU U €€ MPeICTaBICHHs] B pa3IUYHbIX (hopMax;

— YCTaHABJIMBAaTh 3aBUCHUMOCTh MEXIY KAaYeCTBEHHOW M KOJMYECTBEHHOW CTOPOHAMHU
XUMHUYECKHX O0BEKTOB H MPOIIECCOB;

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

— 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
YeJIoBeKa U IPYTue KUBbIE OPTaHU3MBbIL;

— coOmoIaTh MpaBuiIa OE30MacCHOTO OOpAIICHHS C TOPIOYUMHU U TOKCHYHBIMH BEIICCTBAMH,
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,
XUMHYECKasi CBSI3b, AIEKTPOOTPUIIATEIHHOCTD, BAJICHTHOCTD, CTEIICHb OKHUCJICHHUS, MOJIb, MOJISIpHAs
Macca, MOJIIpHBINA 00beM ra3000pa3HbIX BEIIECTB, BEIIECTBA MOJIEKYJISIPHOTO M HEMOJIEKYIISIPHOTO
CTPOCHUSI, PACTBOPBI, JEKTPOIUT M HEIIEKTPOIIHUT, SJEKTPOIUTHUECKAS TUCCOLUAIIHS, OKUCIUTEIh
U BOCCTAaHOBUTEIIb, OKHCIIEHHE M BOCCTAaHOBIIEHHE, TEIJIOBOH J(PGEKT peakinu, CKOPOCTh
XUMHYECKON PEaKInH, KaTajn3, XUMHUUECKOE PaBHOBECHE, YIIEPOJHBIN CKeNeT, (YyHKIMOHATbHAS
rpynna, u30MepHsi, TOMOJIOTHS,

— 3aKOHBI COXPaHEHHsI MACCHI BEIIECTB U TIOCTOSIHCTBA COCTABa BEIIECTB;

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

— XapaKTEPUCTHKY BAKHEHIINX THIIOB XUMHUYECKHUX CBS3€Hl W OTHOCHUTEIBHOCTH JTOH
TUTIOJIOTHH;

— OCHOBHBIE TOJIOXKEHUSI TEOPUU AJIEKTPOIUTHYECKOM TUCCOIMAlMU U XapaKTEPUCTUKY B
CBETE ITOM TEOPUHU CBONCTB OCHOBHBIX KJIACCOB HEOPraHMUYECKUX COEIMHEHUI;

— OCHOBHBIC TIOJIOKCHHS TEOPHH XUMHUYECKOTO CTPOSHHSI OPraHMYECKUX COCTUHEHUH M
XapaKTEPUCTHKY B CBETE ITOH TEOPUH CBOMCTB OCHOBHBIX KJIACCOB OPTaHMYECKUX COCTUHECHUH,

— XapaKTepUCTHKY COCTaBa, CTPOCHMS, CBOICTB, MOJY4YEHUS U NPUMEHEHUS BaKHEHUIIMX
metauioB (IA u Il A rpynmn, antoMuHus, keje3a 1 HEKOTOPbIX d-371EMEHTOB) M UX COETUHEHUH;

— XapaKTepUCTHKY COCTaBa, CTPOCHHS, CBOMCTB, TOJYYECHUS W NPUMEHEHUS BaXKHEUIIMX
HemetauioB (VIII A, VIIA, VIA rpynn, a takke asora u ¢docdopa, yriepoaa U KpeMHUs,
BOJIOPO/JIA) U MX COEAMHEHMUIA;

— XapaKTEPUCTHKY COCTaBa, CTPOCHHS, CBOMCTB, TOIYYEHUS W NPHUMEHEHUS BaXKHEUIIIHX
KJIACCOB YTJIEBOAOPO/IOB (AJIKAHOB, IIMKJIOAJIKAHOB, AJKEHOB, aJKHHOB, apeHOB) M MX HaumbOoiee
3HAYMMBIX B HAPOJHOXO3AHCTBEHHOM IIJIAaHE TIPEICTaBUTENECH;

— 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
KACIOT (YKCYCHOM  KHCIIOTBI), MOHOCaxapuaoB (TJIIOKO3BI), JAMCAXapHIOB  (caxapo3bl),
MoJIMCaxapua0B (Kpaxmajla U IeJUIH0JI03bl), aHWJIMHA, aMUHOKHUCIIOT, OEJIKOB, MCKYCCTBEHHBIX U
CHUHTETHUYECKUX BOJIOKOH, KayqyKOB, IJIaCTMAcc;



— 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 ydyeOHOM 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 IPOJOJDKEHUIO 00pa30BaHMs M MOBBIILIEHHs KBaIM(UKALMU B U30paHHOMN
po(heCcCHOHATTLHOM IeATEIHPHOCTH U OOBEKTUBHOE OCO3HAHUE POJIM XUMUYECKHX KOMITETESHIUH B
3TOM;

— YMCHHUC HCIHOJB30BAaTh AJOCTUKCHUA COBpeMCHHOﬁ XUMHYECKOM HayKM U XUMHWYCCKUX
TEXHOJIOTUI /11 TOBBIMIEHUS] COOCTBEHHOI'O MHTEJUIEKTYaJIbHOTO pa3BUTHS BbIOpaHHON
poeCCHOHAIBHON JESATEIHHOCTH;

MeTanpeaMeTHbIX:

— HCIOJIb30BAHUC Pa3JIMYHBIX BHIOB MMO3HABATEIILHOM JACATCIIPHOCTH MW OCHOBHBIX
MHTEJUIEKTYaJbHbIX OIepanuil (MOCTaHOBKM 3afaud, (GOPMYIMPOBAaHUS THIOTE3, aHajau3a Hu
CHUHTE3a, CPAaBHCHUA, O606HI€HI/I$I, CUCTCMATHU3alluH, BBIABJIICHUA ITPUIUMHHO-CIICACTBCHHBIX CB$I3CI\/JI,
IIOKCKA aHaJIOroB, (JOPMYJIMPOBAHUS BBIBOJIOB) Il PELICHUs MOCTABJIEHHOM 3a/1a4M, IPUMEHEHUE
OCHOBHBIX METOJ0B ITO3HaAHUA (Ha6JHOI[eHI/I$I, HAay4YHOI'O 3KCHepI/IM€HTa) JJI1 U3YUCHUS PA3JIMIHBIX
CTOPOH XHMMMYECKMX OOBEKTOB U IMPOLECCOB, C KOTOPHIMH BO3HMKAeT HEOOXOIUMOCTb
CTaJIKUBAThCS B MPOPECCUOHATIBHOM cdepe;

— MHCIIOJIb30BaHME PA3IMYHBIX MCTOUYHUKOB IS IOJYYEHHMs 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:
HaOJI0IeHuEeM, OIMCaHMEM, W3MEpPEHUEM, SKCIEPUMEHTOM; yMmMeHue o0palaThiBaTh, OOBICHATH
PE3YIbTAThl MPOBCACHHBIX OIBITOB W ACJIaThb BBIBOJbI; I'OTOBHOCTHL H CIIOCOOHOCTD INPUMCHATH
METO/bI MO3HAHUSI ITPU PELICHUN PAKTUUYECKUX 3a]1a4;

- C(bOpMI/IpOBaHHOCTI) YMCHHA AaBaTb KOJIWMYCCTBECHHBLIC OLCHKU U IIPOU3BOJAUTL PACUCTEI 110
XUMHUYECKHM (hopMyJIaM U ypaBHEHUSM;

— 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 COAEPXKAHUE YUYEFHOM JUCIHUATLIAHBI

Bun yuyeOHo# padoThI O0bem yacon
MaxkcumanbHasi yueOHasi Harpy3ka (Bcero) 78
O0s3aTesIbHAs1 Ay IUTOPHAs YueOHasi Harpy3Ka (Bcero) 78
B TOM YHUCIJIE:
nabopaTtopHbIe paObOTHI 20

IMPAKTUYCCKHUEC 3aHATHA -

KOHTpOJIbHAast paboTa -

KYpPCOBOM IPOEKT -

CamocrosiTesibHasi padoTa o0yuyarmerocs (Bcero) -

ITpomexxyrounas arrecranus: B popme qudepeHIMpoBaHHOTO 3a4eTa




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

Ne zausaTus

HaumenoBanue 33HﬂTHﬁ, naﬁopaTopHLIe H

00y4arIIHUXCs

KoaunuecTBO 4acoB

NMPAKTUYCCKUEC 3aHATUHA, CAMOCTOATEIbHAA paﬁoTa

3aHATHI
(1adopaTopHBIX,
npakTudecknx, KII)

BCero
B T.4. 10 BUAAM

TpeOoBaHue K pe3yJbTaTaM 0CBOEHHS
AUCHMILINHBI

YpoBenn
OcBoeHusA*

1

2

Pa3nes 1 O0mas 1 HeopraHu4eckasi XuMus

48 381+104p

Tema 1.1 Xumusi — HayKka 0 BelecTBax

1.

Beenenue. Cocras BemecTsa. M3mepenue BemiecTsa.
ArperaTHble cOCTOsIHMSI BenecTBa. CMeCH BEIECTB.

PacueTHble 3aqa4i Ha HAaX0KACHUE OTHOCUTEIILHONU
MOJIEKYJIIPHOM MACCBI, ONPEIEICHUE MACCOBOM JTOJIU
XAMHUYECKUX DJIIEMEHTOB B CJIOKHOM BEIIIECTBE.

3HaTh: ONpENENICHUs CIEAYIOLUX XUMHYECKHX
IOHATHN: BELIECTBO, XUMHUYECKUH D3JIEMEHT, aTOM,
MOJIEKYJIa, OTHOCHTEIIbHBIE aTOMHas u
MOJIEKYJIIDHAsi ~ Macchl, a/UIOTPOIHUSA, HM30TOIBI,
XUMHUYECKasl CBA3b, BAJIEHTHOCTb, MOJIb, MOJSIpHas
Macca, MOJIIpHBI 00BeM Tra3000pa3HbIX BEILIECTB,
BEILIECTBA; 3aKOHBI COXPAHEHMS MAaCChl BEIIECTB M
IIOCTOSIHCTBA COCTaBa BELIECCTB.

YMeTb: onepupoBaTh CIECIYOIUMIA XUMUYECKUMHU
MOHATHUSIMU: BEILIECTBO, XUMHUYECKHUH 3JIEMEHT, aToM,
MOJIEKYJIa, OTHOCUTEIIbHBIE aTOMHAs 1
MOJIEKYJISIPHAsE MAcChl, aJNIOTPOIHSL, U30TOIIbI,
XUMHUYECKas CBSI3b, BAICHTHOCTh, MOJIb, MOJISIPHASI
Macca, MOJISIpHBIN 00beM Ia3000pa3HbBIX BEIIECTB;
yCTaHaBJIUBATh IPUYUHHO-CIIEICTBEHHYIO CBSI3b
MEXIY COIAEPKAHUEM 3aKOHOB COXPAaHEHHS MACCHI
BEILIECTB U ITIOCTOSTHCTBA COCTaBa BEILECTB U
HalMCaHUEeM XUMHUYECKUX (GOPMYI U ypaBHEHUH;
UCIOJIb30BATh B YUeOHOH U MpodhecCHOHATbHON
JEATEIIBHOCTH XMMUYECKHE TEPMHUHBI M CHMBOJIMKY;
pelaTh pacyeTHbIE 3aJa41 110 XUMUYECKUM
(dopMysIaM U ypaBHEHUSM; IPOBOJUTH
CaMOCTOSITENIbHBINA TOMCK XUMUYECKOI nH(OpMaIiu




C MCIIOJIb30BAaHUEM Pa3IMYHbIX UCTOUHUKOB
(Hay4HO-TIOMYJIAPHBIX M3JaHUM, KOMIBIOTEPHBIX 0a3
JTaHHBIX, PECYPCOB MHTEPHETA); UCII0JIb30BATh
KOMIIBIOTEPHBIX TEXHOJIOTHH 17151 00pabOTKH U
nepeaayu XuMHUIECKOH HHPOPMALIUHU U ee
IpEJICTaBICHUS B pa3IN4HbIX hopmax;
yYCTaHaBJIMBATh 3aBUCUMOCTb MEK/y KaueCTBEHHOU U
KOJIMYECTBEHHOW CTOPOHAMU XMMHYECKHX O0BEKTOB
Y IPOILIECCOB; OOBACHATh XUMUYECKUE SIBJICHMUSI,
IPOUCXOSIINE B IPUPOJIe, OBITY U Ha
IPOU3BOJICTBE; OOBICHATH CYIIIHOCTh XUMUYECKUX
IIPOLIECCOB; UCMOJb30BaTh KOMIIBIOTEPHBIX
TEXHOJIOTUH 11 00pabOTKH U TIepenavun
XUMHYECKON MH(POpMAIUH U €€ TIPECTaBICHUS B
pa3nuyHbIX (hopMax; ycTaHABIMBATh 3aBUCHMOCTD
MEXly KaU€CTBEHHOM M KOJIMYECTBEHHOW CTOPOHAMHU
XUMHUYECKUX O0BEKTOB U MPOLIECCOB; KPUTUYECKU
OLIEHUBATh JOCTOBEPHOCTh XUMUYECKON
nH(pOpMaINY, TOCTYNAIOIIEN U3 pa3HbIX
VICTOYHHUKOB.

Tema 1.2 Ileprnoanyeckuii 3aK0H U NepruoIUYECKasA cUCTeMAa

2t
xumudecknx 3iemeHToB [[.M.MenaesneeBa. Ctpoenune atoma.
[Tepuonnueckuii 3akon [I.1. MenneneeBa. CtpoeHue
3. atoma. CocTaBlieHHe dNIEKTPOHHBIX KOH(MUTYpaIIHii 2T

aTOMOB XUMHYCCKHX DJICMCHTOB.

3HaTh: XapaKTEPUCTUKY PJIEMEHTOB MaJIBIX U
OOJIBIINX MEPUOJIOB IO UX MOJOKEHHIO B
nepuoanueckoit cucreme .M. Menaeneesa.

YMeTb: yCcTaHaBIMBATH 3BOJIOLIMOHHYIO CYIIHOCTD
MEH/IeJIEeBCKON U COBPEMEHHON (OPMYINPOBOK
nepuoanueckoro 3akona /.M. Menneneena;
OO0BACHATH GUZNYECKUIN CMBICIT CHUMBOJIMKHI
MEePUONYECKON TaOIUIBl XMMHUECKUX DJIEMEHTOB
JI.1. MenneneeBa (HOMEPOB dJIEMEHTA, TIEPHO/IA,
TPYIMIbl) U YCTAHABIUBATH IPUYUHHO-CIIEACTBEHHYIO
CBSI3b M@Ky CTPOCHHEM aTOMa U
3aKOHOMEPHOCTSMH U3MEHEHHUS CBOMCTB 3JIEMEHTOB
1 00pa30BaHHBIX MU BEUIECTB B IEPUOJIAX U
rpyIIax; yCTAaHABIUBATh 3aBUCUMOCTh CBOMCTB
XUMHUYECKHX BEIECTB OT CTPOEHUSI aTOMOB
00pa3yroINX UX XUMHUECKUX DIIEMEHTOB; OTPaXaTh




XUMHUYECKHE MTPOLIECCHI C TOMOIBIO YPAaBHEHUI
XUMHUYECKHUX PEaKUil; 0OBACHATh CYLIHOCTb
XUMUYECKHUX IIPOLIECCOB.

Tema 1.3 CTpoenne BemecrBa 2 21 3HaTh: XapaKTEPUCTUKY BAKHEUILINX TUIIOB
. XUMHUYECKUX CBSI3€M U OTHOCUTEIBHOCTH 3TON

[TonsTne 0 xumuyeckoi cBsa3u. KoBaneHTHast
TUIIOJIOTUU.

XUMUYECKas cBs3b. IOHHas XuMuyeckast CBs3b. .

4, 2 2T YMeTb: 00BSCHATh 3aBUCUMOCThH CBOMCTB BEILIECTB

Meramueckas XuMu4eckas CBsi3b. Bogopoanas
OT UX COCTaBa M CTPOEHUSI KPUCTAJUIMYECKUX

XUMH4YecKas cBs3b. KomriekcooOpa3oBaHue.

PEILIETOK.
Tema 1.4 JIucnepcHbie CHCTEMBI 4 21+2ap | 3HaTh: KIacCU(UKALMIO TUCTIEPCHBIX CUCTEM B
3aBUCHUMOCTH OT arperaTHOro COCTOSIHUS
JTUCTIIEPCUOHHOM CpeJibl U AUCTIEPCHOM (hasbl, a TAKKe
10 pa3Mepy UX YacTHIL; 3HAUEHUE AUCIIEPCHBIX
[loHsiTHE O NUCTIEPCHBIX CUCTEMAX. 3HAUCHUE CUCTEMax >KMBOM M HEKUBOU MIPUPOJE U
5. JUCIIEPCHBIX CUCTEM KUBOU U HEXKUBOM NPUPOJIE U 2 2T IIPAaKTUYECKON KU3HH YEIIOBEKA.

MPaKTUYECKON KU3HU YEIOBEKa. YMeTh: onepupoBaTh CIEIYIOUUMUA XUMUYECKUMHU
MOHATHSIMU: TucniepcHas (asa, JUCIIEpCUOHHAS
cpenaa, Tpy0oucTiepCcHble U TOHKOAUCIIEPCHBIE
CUCTEMBI, KOaryJsius.

6. Jlabopamopnas paboma Ne 1. JluciepcHble CUCTEMBI. 2 2i1p
Tema 1.5. XumMnueckne peakuuu 4 4t 3HaTh: ONPEIEIICHUS CIEIYIOIINX XUMUYECKUX
7 Knaccudukanusa xumuueckux peakuuii. CKopocTb 9 r HOHATHI: TeII0BOH 3P PEKT peakiuu, CKOPOCTh
' XUMHYECKHUX PEaKIU XAMHYECKON PEaKIUH, KaTalIn3, XUMHYECKOE
paBHOBECHE; KJIACCU(DUKAIIMIO XUMUIECKIX PEaKITHil
10 Pa3JIMYHBIM MPU3HAKAM: YUCITY U COCTaBy
MPOJYKTOB U PEareHTOB, TEIIOBOMY (P (DEKTy,
HampaBJieHuIo, (aze, HAIUYHUIO KaTalnu3aTopa,
HU3MEHEHHUIO CTENEHEN OKUCIIEHUS 2JIEMEHTOB,
. 00pa3yromux BemecTBa.
OO6paTuMOCTh XMMHUYECKHUX PEeaKIMi. XUMUYECKOe
8. 2 2T YMeTb: onepupoBaTh CIEIYIOUUMU XUMUYECKUMHU

paBHOBECHE.

MOHATHUSIMU: TETJIOBON 3PPEKT peaKIiu, CKOPOCTh
XUMHUYECKOHN peaklMy, KaTalu3, XUMUYECKOe
paBHOBECHE; OOBACHATH CYIIHOCTh XUMHUYECKUX
MIPOIIECCOB; OOBACHATH 3aBUCUMOCTh CKOPOCTH
XUMHUYECKON peakyK U MOJI0XKEHU XUMUYECKOTO
pPaBHOBECHSI OT pa3IMYHBIX (PAKTOPOB; ONPEIEIATh




BO3MO>KHOCTH ITPOTEKAHUS XUMHUYECKUX
IPEBpaIICHH B pa3IMYHbIX YCIOBUSIX; PEIIaTh
pacueTHbIE 3aJa4H.

Tema 1.6. OCHOBHBbIE KJIACCHI HEOPTAHUYECKHUX COeTUHEHUH 1

3HaTh: OCHOBHBIC KJIaCChI HEOPTaHUYCCKUX

N 41+2ap o . .
HX CBOHCTBA COEIMHEHUI U UX XapaKTEPUCTUKY: CBONCTBA,
0. Oxkcuapbl.OcHoBanus. Kucnorel. Conn 2T IIOJIy4YE€HHUE U IPUMEHEHHUE; TEHETUYECKYIO CBA3b
10 I'eneTnueckas cBsSI3b MEXAY KJaccaMU HEOpraHU4eCKux 2 MCKAY KiIaCCaMU HCOPTaHNYICCKUX COCIMHEHU.
" | COeAMHEHMIA. YMeTh: oTpakaTh XUMHUECKHE TTPOLIECCHI C
MOMOUIBIO YPABHEHUI XUMUYECKUX PEaKIU;
OOBSCHATH CYIIHOCTh XUMUYECKUX MPOIIECCOB;
BBINOJIHATh XUMUYECKUI SKCIIEPUMEHT B IIOJTHOM
. COOTBETCTBHH C MIPaBUJIaMU OE30MACHOCTH;
Jlabopamopnas paboma Ne 2. CBoiicTBa KJIacCOB
11. . 271p Ha0JI01aTh, PUKCUPOBAThH U ONUCHIBATH PE3YJIbTATHI
HEOPraHUYECKUX COEAMHEHUH. s
POBEJICHHOTO0 XMMHYECKOTO SKCIIEPUMEHTA;
co0uro1aTh MpaBmiia 0€301MacHOro 00paIeHHS C
TOPIOYUMH ¥ TOKCHYHBIMHU BELIECTBAMH,
71a00paTOPHBIM 000PYTOBAaHUEM.
Tema 1.7. PacTBopbl. DJ1eKTPOJUTHYECKAS AN CCOLMALIMSA. 41+4ap | 3HaTh: ONpENEICHUS CAEAYIOUINX XUMHUUECKUX
[TonsiTue o pactBopax. KoHuenTpaius pacTBopos. MOHATHI: pacTBOPBI, NOH, AIEKTPOJIUT U
12. | Teopus 2N€KTPOIUTHYECKON TUCCOLMALINN. 2T HEDJIEKTPOJIUT, IIEKTPOIUTUYECKAS TUCCOLUALINS;
Jucconumanus Bojbl OCHOBHBI€ I10JIOKEHUSI TEOPUH IJIEKTPOITUTHUECKON
Bonopoansiii nokasarens. Cpesa BOJHBIX PaCTBOPOB JUCCOLMAIIMU U XapaKTEPUCTUKY B CBETE ATOU
13. | anexrponutoB. Peakunun oOMeHa B BOJHBIX pacTBOpax 21 TEOPUU CBOMCTB OCHOBHBIX KJIACCOB HEOPTaHMYECKHX
AIIEKTPONUTOB. [ MAPOIN3 Kak OOMEHHBIN TIPOIIECC. COCIMHECHMUI.
14. | Jlabopamopuas paboma Ne 3. Peakiium HOHHOT0 0OMEHa. 21p YMETh: ONEPUPOBATH CIACAYIOIIUMA XUMUIECKUMH
MOHSATUSMHU: PACTBOPBI, HOH, DJIEKTPOIUT U
HEAJIEKTPOJIUT, SJEKTPOIUTHYECKAs JUCCOLUALINS;
peuaTh pacueTHbIE 33Ja4M U MOArOTaBIMBATh
PacTBOPHI 3a/IaHHON KOHLIEHTPALMU B OBITY U Ha
IIPOU3BOJICTBE; OTPAKATh XMMHUUECKNE ITPOLIECCHI C
15. | Jlabopamopnas paboma Ne 4. Tuaponns conei. 271p HOMOIIBIO YPABHEHUH XMMHYECKUX PEAKIIUA;

OOBSICHSITH CYIITHOCTh XUMUYECKUX MPOIIECCOB;
BBITIOJTHATH XUMUYECKUHN SKCIIEPUMEHT B TIOJTHOM
COOTBETCTBHH C MTPaBUJIaMU OE30MMACHOCTH,
Ha00/1aTh, GUKCUPOBATH U OMHUCHIBATH PE3YJIbTATHI
MPOBEACHHOI0 XUMHYECKOTO SKCIIEPUMEHTA;




coOuro1aTh MpaBuiia 0€301MacHOro 00paeHus ¢
TOPIOYUMH M TOKCHYHBIMH BEILIECTBAMH,
71a00paTOpHBIM 000PYTOBAHHUEM.

Tema 1.8. OKHCIUTEIBLHO-BOCCTAHOBHTEIbHbIE PEAKIIHI 4 21+2ap | 3HaTh: ONpeneNeHUs CASAYOMNUX XUMUYECKUX
16. OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE PeakuK. MeTox 9 ’r MOHATHUM: 3JIEKTPOOTPULIATENILHOCTD, CTENEHb
9JIEKTPOHHOTO OasiaHca. OKUCJICHHUS, OKHCIIUTENb U BOCCTAHOBUTEIb,
OKHCIICHHE ¥ BOCCTaHOBJICHHE; KJIaCCU(PUKALINIO
BEIIECTB U MPOLIECCOB C TOUKH 3PEHUS OKUCIICHUS-
BOCCTAHOBJICHHUSI.
YMeTh: onepupoBaTh CICAYIOMUMUA XUMHUYECKUMU
HOHSATHSMH: JIEKTPOOTPHIIATEIIEHOCTD, CTEIICHb
OKUCJICHHUS, OKHCIIUTENb U BOCCTAHOBUTEID,
OKHCJIEHHE U BOCCTAaHOBJIEHUE; COCTABIIATh
Jlabopamopnas paboma Ne 5. OKHCTUTEIIBHO- . ’
17. 2 211p YpaBHEHUS PEakLUid ¢ MOMOILBbIO METO/1a
BOCCTAaHOBUTEJIbHBIC PEAKIIHH. .
AJIEKTPOHHOTO OajaHca; BHITOIHATh XUMHUYECKHI
9KCIIEPUMEHT B MOJIHOM COOTBETCTBUU C TPaBUIAMHU
0e30MmacHOCTH; Ha0MI01aTh, GUKCUPOBATDH U
OTHCHIBAThH PE3YNbTAThI MPOBEJACHHOTO XUMUYECKOTO
9KCIIEPUMEHTa; COOI0aTh MpaBuia 0€301acHOro
oOparlieHusi C TOPIOYUMHU ¥ TOKCUYHBIMU
BEIIECTBAMH, JJAOOPATOPHBIM 00OPYIOBAHUEM.
Tema 1.9. XumMusi 371eMEeHTOB 14 141 3HATh: XapaKTEPUCTUKY COCTaBa, CTPOEHUS, CBONCTB,
18 OO6mias xapaktepucTuka MeTaiioB. O01Me crocoos! 5 o MOJTYyYEHUs U IPUMEHEHUs BakHeHmux metamuioB (la
" | nony4yenus metamioB. Kopposus Metamios. u Il a rpymm, anmoMuHwMs, Kene3a U HEKOTOPBIX d-
19. | lllenoyHble U MIETOYHO3EMENbHbBIE METAIIBI. 2 21 3JIEMEHTOB) U UX COEAMHEHUN; XapaKTePUCTUKY
AnroMuHu#R 1 ero coeauHenus. JXKene3o u ero COCTaBa, CTPOEHHUs, CBOMCTB, MOJYyYEHHS U
20. COeIMHEHUSL. 2 2t npuMeHeHust BaxHemmx Hemeramwios (VIII a, Vlla,
21 OO6mras xapakTepucTuka HemeTauoB. Bogopo. 5 e Vla rpynm, a Takke a3ota u ¢ocdopa, yriepoaa u
’ BJIaFOPOI[HLIC rasbl. KpEMHUSI, BOJIOpO)Ia) ¥ UX COCIUHEHUMN.
22. | Tanorenbl. Cepa u ee COeIMHCHUS. 2 2T YMeTh: ycTaHaBIMBATh 3aBUCUMOCTH CBOWCTB
23. | Asor u pocdop. Yriepos 1 KpeMHHil. 2 T XUMHAYECKHX BEIIECTB OT CTPOCHHS aTOMOB
00pa3yroMNuX UX XUMHUECKUX dJIEMEHTOB;
HCIIOIB30BaTh B Y4eOHOU U TpodeCcCHOHATbEHON
24. | 3aueTHoe 3aHATHE MO OOIIEH U HEOPTraHUYECKOH XUMHH 2 2T ACATEIILHOCTH XUMUYECKUE TEPMHUHBI M CHUMBOJIMKY,

OTpa)kaTb XMMHYECKHE ITPOLECCHI C ITOMOILBIO
ypaBHEHHI XUMHUYECKUX PEAKIIHii; 00BSICHATh




CYIIHOCTb XMMHUYECKHX IPOLIECCOB; COCTABIIATh
YPaBHEHUSI PEaKLUi C ITOMOIIBIO0 METOA
AJIEKTPOHHOTO OajlaHCca; IPOBOAUTH
CaMOCTOSATEINILHBII MOUCK XUMHYECKOH HHpOpMAIH
C UCIIOJIB30BAHUCM PA3JIUYHBIX NCTOYHUKOB
(Hay4qHO-TIOMYJISIPHBIX M3aHUH, KOMIIBIOTEPHBIX 0a3
JaHHBIX, pCCYPCOB I/IHTepHCTa); HUCII0JIB30BAaTh
KOMITBIOTEPHBIX TEXHOJIOTHHI /115t 00pabOTKH U
nepeayn XUMHIECKor HH(pOpMaIum u ee
IpE/ICTaBICHUS B Pa3IMUHBIX hopmax; coOmronaTh
IpaBUiIa HKOJIOTHIECKH TPAMOTHOTO TIOBEICHUS B
OKpYXKaIolIel cpeJie; OIICHUBATh BINSHHE
XUMHAYECKOTO 3aTrPs3HEHMSI OKPYKAIOILIeH Cpe/bl Ha
OpraHM3M 4YeJIOBeKa U JIPyrue KHUBbIE OPraHU3MbI,
KPUTHYCCKH OLCHUBATH JOCTOBCPHOCTDH XUMHYECKON
UH(pOPMaLINK, TOCTYNAOLIEH U3 pa3HbIX
HCTOYHHKOB.

Pazgen 2. Oprannyeckasi XuMHs 30 207+1041p
Tema 2.1 OcHOBHbBIE OHATUSI OPTAHUYECKO XUMHM U TeOpPHUsl 6 61 3HATh: ONPEIEIICHUS CIEIYIOIINX XUMUYECKUX
CTPOCHHUS OPraHUYeCKHX COeIMHEeHH HOHSATHIH: yrIepoHbIi cKeneT, QyHKIMOHATIbHAs
[Ipenmer oprannyeckoil Xumuu. Teopusi CTpOeHUs TpyIIIa, ©30MEPHUSL, TOMOJIOTHSI; OCHOBHBIE
25. opraHnueckux coequHennii A.M. byrneposa. 2 2T IIOJIOKEHUS TEOPUU XUMHUUECKOTO CTPOEHHUS
Knaccudukanus opraHMuecKux COeqMHEHUH OpPraHWYECKUX COCIMHEHUM U XapaKTEPUCTHKY B
OCHOBBI HOMEHKJIATYpbl OPraHUYECKUX BELIECTB. THIIBI CBETE HTOU TEOPUH CBOMCTB OCHOBHBIX KJIACCOB
0p. | XMMHHUECKHX CBSI3€H B OPraHNMYECKUX COECIUHEHMSIX U 5 o OpPTraHWYECKHUX COECTMHEHHM.
crocoObl ux paspeiBa. Kinaccudukarus peaxiuii B YMeTh: OnepupoBaTh CICIYOIUMUA XUMUYECKUMHU
OpPraHNYECKON XMMHH. MOHATHUSIMU: YTJIEPOAHBIN CKeJeT, QYHKIIMOHATbHAS
rpymma, “30MepHsl, FOMOJIOTHS; UCIIOJIb30BAaTh B
yaeOHOH U Tpo(hecCHOHaTBLHOMN NI TEIbHOCTH
XUMHUYECKHE TEPMUHBI U CHMBOJIMKY; OTpaXkaTh
COCTaB OPraHUYECKUX COECTMHEHHN C IIOMOIIBIO
27. Pacuernnie sanaum no xumiieckum opmyzam u 2 2T XUMHAYECKHX (OPMYII; yCTaHABIMBAThH MPU3HAKU

YPAaBHEHUSM.

0011ero U pa3aTuIHOTO B TUIOJOTUH PEAKITHM IS
HEOPraHUYECKOU U OPraHUYECKON XUMUH;
MPOBOJIUTH CAMOCTOSITEIbHBIN MOUCK XUMUYECKOM
MH(OPMAIINY C MCTIOIH30BAHIEM Pa3IMIHBIX




HCTOYHUKOB (HAYYHO-TIOMYJIIPHBIX U3aHHH,
KOMITBIOTEPHBIX 0a3 TaHHBIX, PECYPCOB HHTEPHETA);
HCIIOJIb30BaTh KOMIBIOTEPHBIX TEXHOJIOTHH JIJIs
00paboOTKH U TIepeIadyi XUMHUIECKON HH(POPMAIIHH
€€ MPEACTABICHUS B PA3INYHBIX opMax;
yCTaHABJIMBATh 3aBUCHMOCTh MEX/y Ka4eCTBEHHOU U
KOJIMYECTBEHHOW CTOPOHAMH XUMHUYECKIX 00BEKTOB
¥ MPOILIECCOB; PelIaTh PaCYCTHBIC 3a7a4H 110
XUMHYECKUM (DOpMyITaM U ypaBHEHUSM; OOBSICHSATH
XUMHUYECKHE SBJICHUS, TIPOUCXOISIIUE B IPUPO/IE,
OBITY M Ha TIPOM3BOJICTBE; COOIIOIATH MPaBHUIIa
9KOJIOTUYECKU TPAMOTHOT'O TIOBE/ICHUS B
OKpY>KalollIeH CpeJie; OLIEHUBATh BIIUSIHUE
XUMHAYECKOTO 3arpsi3HEHHSI OKPY)KAIOIICH Cpe/bl Ha
OpTaHM3M YEJIOBEKa U JPYTHE KUBBIC OPTaHU3MBI,
KPUTHYECKH OIICHUBATh JOCTOBEPHOCTh XUMUYECKOM
nH(OPMAIINHN, TIOCTYIAOIIEH U3 Pa3HBIX
HCTOYHHKOB.

Tema 2.2 YriieBoaopoabl M HX NPUPOJAHBIE HCTOYHUKH 4 21+27p
28. | AnxaHbl. AJIKeHbl. AJKUHBIL. 2 2T
29. | Jlabopamopnas paboma Ne 6. YTII€BOTOPOIBL. 2 251p

3HaTh: XapaKTePUCTUKY COCTaBa, CTPOCHUS, CBOMCTB,
MOJIYYeHUS] U IPUMEHEHUS BaKHEUIIIUX KJIaCCOB
YTJIEBOJIOPOOB (JTKAHOB, aJIKEHOB, aJIKUHOB) U UX
Hanbosee 3HAYUMBIX B HAPOJTHOXO3SICTBEHHOM
TIJIaHe TIPEICTaBUTEIICH; Ha3BaHUS OPTaHUUYECKUX
W3Y4YEHHBIX BEIIECTB M0 TPUBUAIBLHOMN HIIH
MEXKIYHAPOJHON HOMEHKIIATYypE;

YMeTb: oTpakaTb XUMHUECKHE MPOLECCHI C
MOMOIIBI0 YPABHEHUN XUMUYECKUX PEAKIIHIA;
OOBSICHSITH CYIITHOCTh XUMUYECKUX MPOIIECCOB;
BBITIOJTHATH XUMHUYECKUH IKCIIEPUMEHT B MTOJTHOM
COOTBETCTBHH C MPaBUJIaMU OE30MMACHOCTH,
Ha0Ir01aTh, GUKCUPOBATH U OMUCKHIBAThH PE3YIbTATHI
MPOBEACHHOT0 XUMHYECKOTO KCIIEPUMEHTA;
yCTaHaBJIMBATh 3aBUCUMOCTh MEXIY KaueCTBCHHOU U
KOJIMYECTBEHHOW CTOPOHAMH XUMHUYECKHX 00BEKTOB
Y TIPOIIECCOB; COOIIOATh TTpaBuiIa 0€30MacHOro
oOparlieHus: C TOPIOYUMHU ¥ TOKCUYHBIMU




BEIIECTBAMH, J1a00PaTOPHBIM 000PYIOBAaHUEM.

|
Tema 2.3. 'mapokcujibHbIE COeTMHEHUS 4 21+27p
30 Crpoenue u knaccudukanms cnupros. [Ipenensabie 9 o
" | ogHOAaTOMHBIE CIUPTH. MHOTOAaTOMHBIE CITUPTHI.
31. | Jlabopamopnas paboma Ne 7. COUpTHI. 2 21p
Tema 2.4. Anpaeruabl 1 KeTOHbI 4 21+27p
[TonsiTrie 0 KaApOOHUIBHBIX COSUHEHUSIX. AJIbJICTHIBI.
32. 2 2T
KeTonsl
33. | Jlabopamopnas paboma Ne 8. Anbnerusl. 2 211p
Tema 2.5. KapOoHoBBbIe KHCJIOTHI H MX IPOU3BO/JHbIE 4 21+27p
34 [TonsiTrie 0 KapOOHOBBIX KUCIIOTAX U UX KJIacCU(UKALIHSL. 5 o
" | XuMHueckue CBOMCTBA.
35. | Jlabopamopnas paboma Ne 9. KapO0oHOBBIE KUCTOTHI. 2 211p
Tema 2.6. YrieBoasbl 4 21+20p
36 [Tonsitue 06 yrneBogax. Monocaxapusl. {ucaxapuib. 2 o
' ITonucaxapu bl
37. | Jlabopamopnas paboma Ne 10. YrneBoasl. 2 21p
Tema 2.7. AMUHBI, AMHUHOKHCJIOTDI, 0€JIKH. 4 4T
[TonsiTne 06 aMrHAX M WX KIacCUpUKAITHUI.
38. 2 21
AMUHOKHUCHOTHL. benku.
39. | 3adeTHOE 3aHATHE IO OPraHUICCKOW XHUMHH 2 2T

3HAaTh: XapaKTEePUCTUKY COCTaBa, CTPOSHUS, CBOWCTB,
MOJIY4EHUS U TIPUMEHEHUS BOKHECHUIITUX
pecTaBUuTeNIel KIIAaCCOB OPraHU4EeCKHUX
COEMHEHUII: METaHOJIa U 3TAHOJIa, CIIOKHBIX
3(UpOB, )KUPOB, MBLI, ATbACTUIOB ((POPMAITBIECTHIOB
U aleTalbJeruaa), KapOOHOBBIX KUCIOT (YKCYCHOMH
KHUCJIOTHI), MOHOCaXapuA0B (TJIIOKO3bI), JUCAXapHUIOB
(caxapo3bl), mosMcaxapuaoB (Kpaxmana 1
LEJUTION03b1); aHUIIMHA, AMUHOKHUCIIOT, OEJIKOB,
UCKYCCTBCHHBIX U CHHTCTHUECKUX BOJIOKOH,
Kay4yKOB, IJIaCTMAaccC.

HasBanwust opraHn4ecKiX U3Y4CeHHBIX BEIIECTB 110
TPUBHAIIBHOMN UM MEXyHAPOIHOM HOMEHKJIIATYpe.
YMeThb: oTpakaTh XUMHUECKHE MTPOIECCHI C
MOMOIIBIO YPaBHEHUI XUMUYECKUX PEaKIUi;
OOBSICHATB CYIIHOCTh XMMUYECKHX TTPOIIECCOB;
BBITMIOJHATH XUMUYECKHI SKCTIEPUMEHT B ITOJTHOM
COOTBETCTBHUH C IPaBUIAMU 0€30MaCHOCTH;
HaOI01aTh, PUKCUPOBATH M OMUCHIBATH PE3YIbTAThI
MPOBEJICHHOTO XMMUYECKOTO SKCIIEPUMEHTA;
yCTaHaBIMBATh 3aBUCUMOCTh MEXK/y KaueCTBEHHOU U
KOJIMYECTBEHHON CTOPOHAMHU XUMHUYECKUX OOBEKTOB
U TIPO1IeCCOB; cOOMI0IaTh MpaBuiia 0€301acHOro
oOpalleHus C TOPIOYUMHU ¥ TOKCHIHBIMU
BEIIECTBAMH, J1a00PaTOPHBIM 000PYIOBAaHUEM.

78 (581+20ap)

* JIn1st XapaKTepUCTUKU YPOBHSI OCBOCHHUS y4eOHOT0 MaTepHralla HCIIOJIb3YIOTCS Ceytole 0003HaueHus:
1 — o3HakOMuUTENbHBIN (y3HaBaHUE paHee N3YUYEHHBIX 00BEKTOB, CBOMCTB);
2 — penpoyKTUBHBIN (BBIIIOJHEHHE JAEATEIBHOCTH 110 00pa3ily, MHCTPYKLUU WU 1O/ PYKOBOJICTBOM);

3 — MPOIYKTUBHBIN (MJITAHUPOBAHUE M CAMOCTOSTEITLHOE BBIITOJTHEHHE ACIATEIBHOCTH, PEIIeHUE MTPOOJIEMHBIX 3a]1aq).




3. YCJOBMUS PEAJIM3AIIAU ITIPOTPAMMBI YYEFHOU JUCIHATLIAHBI
3.1 TpedoBaHusi K MATEPUATBHO-TEXHUYECKOMY 00ecrieyeHHI0

Peanu3arust mporpaMMbl JUCHHUILTAHBI TPEOYeT HATHUMS: yaeOHOTo 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

O6opynoBanue 1a00paTopuu:
- naboparopHas ocyaa 1 000pyI0BaHuE;
- XUMHUYCCKNEC PCAKTHUBEI.

TexHnueckue cpeacTBa 00y4eHHUs:
- MyJIbTUMEI1a 000py10BaHHE

3.2. UndopmanuonHoe odecrieyenne o0yueHust

OCHOBHBIE UICTOUHUKHU:

1. Axmeros, H. C. O0uias u Heopranuueckas Xxumus: yueOHuk st By30B / H. C. AxmeTos.
— 12-e m3x., crep. — Cankt-IlerepOypr: Jlans, 2021. — 744 ¢. — ISBN 978-5-8114-6983-3. —
Tekct:  osnektpoHHblid  //  Jlab:  21ekTpoHHO-OMOIMoTeuHas  cuctema. —  URL:
https://e.lanbook.com/book/153910.

2. IIpecc, U. A. Opranunueckas xumus: yueOHoe nocobue ans cno / U. A. Ilpecc. — Cankr-
[TerepOypr: Jlanp, 2021. — 432 ¢. — ISBN 978-5-8114-7074-7. — Texkcr: snekrpoHHsbiii // Jlans:
aNEeKTpOHHO-OnbIMoTeynas cucrema. — URL: https://e.lanbook.com/book/154411.

JIonOTHUTENbHBIE HCTOYHUKH:

3. Kupmmnos, B. B. Heoprannueckast xumusi. Teoperndeckre ocHOBHL: yueOHHMK / B. B.
Kupunnos. — Cankr-IlerepOypr: Jlanp, 2020. — 352 c¢. — ISBN 978-5-8114-4376-5. — Tekcr:
AJIIEKTPOHHBIN /! Jlanb: AJIEKTPOHHO-OMOIMOTEUHAS cucTema. — URL:
https://e.lanbook.com/book/131011

4. O6mas xumus. Teopus u 3aaaun: yueoHoe nocooue / H. B. Koposun, H. B. Kynemios, O.
H. T'onuapyk [u ap.]; nox penakuueit H. B. Koposuna, H. B. KynemoBa. — 3-e u3a., crep. —
Canxkr-IlerepOypr: Jlaub, 2018. — 492 ¢. — ISBN 978-5-8114-1736-0. — TexkcT: smeKTpoHHbIH //
Jlanb: anekTpoHHO-OMOMMoTeuHas cucrema. — URL: https://e.lanbook.com/book/104946

5. Eropos, B. B. O6mas xumus: yueOnuk / B. B. Eropos. — Cankr-IlerepOypr: Jlaub,
2018. — 192 c. — ISBN 978-5-8114-3072-7. — TekcT: 31neKTpOHHBIN // JlaHb: 31EKTPOHHO-
oubmoteunas cucrema. — URL: https://e.lanbook.com/book/102216

6. Xumus u sxu3nb - XXI Bek: Haykallpecc

HNuTepHeT-pecypcesl:
7. http://www.chem.msu.su (DnekTpoHHast OUOIHMOTEKA 10 XUMHH )
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4. KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHUS YYEBHOM
TACIATLITAHBI

KoHTposib M omeHka pe3yJabTaTOB OCBOCHMS Y4eOHOH AMCHUIUIMHBI OCYIIECTBIISETCS
mpernojaBaTesieM B TIPOIECCe IMPOBEACHUS MPAKTUYCCKUX 3aHATUA W JIa0OpaTOPHBIX padoT,
TECTUPOBAHUS, a TaK)KE BBIIOJHEHUS OOYYaIOIIMMHUCS HHIWBUIYaJbHBIX 3aJaHUIl, MPOEKTOB,

HUCCJIETOBAHUM.

PesyabTaTnl 00yueHus
(ocBOEHHBbIE YMEHMSI, YCBOCHHbIE 3HAHMS)

@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,
AJUIOTPOIINA, H30TOIIbI, XUMHUYCCKaA CBA3b,
QJICKTPOOTPHULIATCIIBHOCTD, BaJICHTHOCTB, CTCIICHDb

OKHCJICHHUS, MOJIb, MOJIIpHAs Macca, MOJISIPHBIH 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 3alIUTY
n1abopaTOpHBIX PadoT;

- OIICHKA 3a BBITTOJIHEHHE
WHWBUIYATBLHBIX ¥ TECTOBBIX 3aJ[aHMIA;

- OIICHKA 3a pellleHue 3a/1a4.

— YCTaHaBJIMBATb NPUYUHHO-CICACTBECHHYIO CBIA3b MCKIY
CoJep)KaHUEeM 3aKOHOB COXPAaHEHUS MacChl BEUIECTB U
IIOCTOSAHCTBA COCTaBa BCIICCTB W HAIIMCAHUEM XHUMHNUYCCKHX
(dhopMyn 1 ypaBHEHUIA;

- OICHKa 3a BbIIIOJJHCHUC MW 3alluTy
71a00paTOPHBIX PadoOT;

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

- OLICHKA 32 PEIICHUE 33/1a4.

— yCTaHaBIMBATh IBOTIOLOHHYIO CYIIHOCTD | - OLICHKa 3a BBITIOJTHEHHE

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

neproauaeckoro 3akona /I.M1.Menneneesa; - OIICHKA 32 BBIITOJHEHNE BHEAYIUTOPHOM
CaMOCTOSITETIbHOM PadOTHI.

— OOBSCHATH bu3nyeckuit CMBICIT CHMBOJIMKH | - OLICHKa 3a BBITIOJTHEHHE

HNEPHOJNYECKON  TAONMIBI ~ XMMHYECKUX  DJIEMEHTOB | MHIMBHIYaJIbHBIX 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 pellleHNe 3a/1a4;
- OIICHKA 32 BBITIOJIHEHNE BHEAYIUTOPHOU
CaMOCTOSITEIbHOM PabOTHI.

— YCTaHaBIWBaTh  3aBHUCHUMOCTb  CBOMCTB  XHUMHUYECKHX
BEIIECTB OT CTPOCHHUSI aTOMOB 00pa3yIONINX WX XUMHUYECCKHX
3JIEMEHTOB;

- OIICHKa 3a BBIIIOJTHCHUEC
UHAUBUAYAJIBHBIX U TCCTOBBIX 3aﬂaHHﬁ.

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

- OIICHKa 3a BBIIIOJIHEHHUE
WHIUBUYAIbHBIX U TECTOBBIX 3aJIaHUM.

— HCTIONIb30BaTh B yY4eOHOM ®  TIpOdecCHOHATHLHOU
JIEATeNIbHOCTH XUMUYECKIE TEPMUHBI U CUMBOJIHKY

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

- OLICHKA 3a BBITTOJIHEHHE
WH/IMBUIYAITBHBIX U TECTOBBIX 3aJIaHH;

- OLICHKA 3a peIlIeHue 33/1a4;

- OLICHKA 32 BBIIIOJHEHUE BHEAYIUTOPHOM
CaMOCTOSITETTHHON pabOTHI.

— OTpaXkaTh COCTAaB OPraHMYECKUX COCIUHEHHIA C TOMOIIBLIO
XUMHUECKUX (PopMyIT;

- OIGHKa 32 BBHINOJIHEHHE | 3allIHuTy
71abopaTopHBIX PadoT;

- OIICHKa 3a BBITTOJTHCHHUEC
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WHAWBUAYAITBHBIX U TECTOBBIX 3aJIaHHH,

- OLICHKA 32 pEIICHUE 33/1a4;

- OLICHKA 32 BBINTOJIHEHHE BHEAYAUTOPHOMN
CaMOCTOSITETIbHOMN PadOTHI.

— OTpaXXaTb XUMHUUYCCKUC IMPOLCCCHI C ITIOMOLILIO ypaBHeHI/Iﬁ
XHUMHUYCCKUX peaxunﬁ;

- OIEHKa 3a BBHIOJHEHHE M 3alIUTy
nmabopaTOpHBIX PadoT;

- OLICHKa 3a BBITIOJIHEHHE
WHAWBUAYAITBHBIX U TECTOBBIX 3aJlaHH,

- OLICHKA 32 pEIICHUE 33/1a4;

- OIICHKA 3a BBITIOJIHCHNE BHEAYAUTOPHOMH
CaMOCTOSITETIbHOM PadOTHI.

— 0OBSICHATE CYIIHOCTb XUMUYCCKUX MPOLECCOB;

- OIICHKA 3a BBIIOJIHCHUE W 3alIUTY
nmabopaTOpHBIX PadoT;

- OLICHKa 3a BBITIOJTHCHHE
MHAVBUAYAJIbHBIX U TECTOBBIX 3aI[aHI/II7L

— yCTaHAaBIUBAaTh MPHU3HAKH OOLIET0 M Pa3IuyHOro B
TUIOJIOTUU PEaKUUiA JJIs1 HEOPraHUYECKOM M OpraHHYeCKOU
XUMUU;

- OICHKAa 3a BBIIOJHEHUWE U 3aIIUTY
nabopaTOpHBIX padoT;

= OIICHKa 3a BBIIIOJTHCHUEC
WHJIMBUAYAJIbHBIX U TECTOBBIX 3aJIaHUI;

- OLICHKA 32 pelICHHUE 33/1a4.

— COCTaBJIATh YpPaBHEHUs pPEaKIUid C TOMOIIBI0 MeToja
AIIEKTPOHHOTO OalraHca;

- OIICHKAa 3a BBIIOJHCHHC U 3aIUTy
1a00paTOPHBIX PadoT;

- OLIEHKA 3a BBITIOJIHEHHUE
WHINBUAYAITGHBIX M TECTOBBIX 3aJIaHUM.
— OOBSCHATh 3aBUCUMOCTh CKOPOCTH XMMHYECKOW PEaKIvu | - OLICHKa 3a BBINIOJIHEHHE

U TOJIOKCHHA XHWUMHUYCCKOI'0 pPAaBHOBECUA OT pPas3IMIYHBIX
(bakTopoB;

WHJIMBUAYAJIbHBIX U TECTOBBIX 3aJIlaHUI;

- OLICHKA 32 pEIICHUE 33/1aY;

- OIICHKA 32 BBITIOJIHCHUE BHEAYAUTOPHOMN
CaMOCTOSITETIbHOMN PadOTHI.

— BBINIOJIHATH XUMHYCCKHM OKCIICPUMCHT B
COOTBCTCTBUU C ITpaBUIaMHU 6e3OHaCHOCTI/I;

ITOJTHOM

- OIEHKa 3a BBIOJIHEHHE W 3alIUTY
MIPAKTUYECKUX U Ja0OpaTOpHBIX PadoT;
- OLIEHKa 3a BBITTOJTHEHNE
WHIMBHyaJbHBIX M TECTOBBIX 3aJJaHH.

- HaGJ’IIOILaTI), (1)I/IKCI/IpOBaTI: U OIHUCBIBATH PE3YJIbTAThI
MMPOBCACHHOTO XUMHWYCCKOTO SKCIICPUMCHTA,

- OLIEHKA 3a BBHIIOJHEHHE M 3alINUTY
MPAKTUYECKUX U JTJAOOPAaTOPHBIX paloT.

— IPOBOJINTh ~ CAMOCTOSITEJIBHBIM ~ MOUCK  XMMHYECKOMN
WHGOPMAIIMK C HKCIOJL30BAaHUEM pAa3JIMYHBIX HCTOUYHUKOB

- OIICHKA 32 BBITIOJIHEHNE BHEAYTMTOPHOU
CaMOCTOSITEIbHOM PabOTHI.

(Hay4yHO-TIONMYJAPHBIX ~ W3JaHWH, KOMIIBIOTEpHBIX  0a3
JaHHBIX, pecypcoB MHTEpHETA);
— UCIOJIb30BaTh ~ KOMIBIOTEPHBIX ~ TEXHOJOTMH  JUisi | - OLEHKA 32 BBIIOJHEHHE BHEAYIMTOPHOM

00paboTKM M Mepefaydl XUMHUYeCKOH HH(pOpMaluu H ee
NpECTABICHUS B Pa3IMUHBIX (popMax;

CaMOCTOSITEIIbHOM PadOTHI.

— YCTAaHABJIMBATh 3aBUCUMOCTb MCKIAY KauyeCTBCHHOM M
KOJIMYCCTBESHHOM CTOpOHaMM XUMHYCCKUX O0OBEKTOB U
mpouecCoB;

- OIEHKAa 3a BBIIOJHEHUE U 3aIIUTy
71a0opaTopHBIX PadoT;

- OLICHKA 3a BBITTOJIHEHHE
WHAWBUAYAIBHBIX U TECTOBBIX 3aJaHHH.

— pemarh pacyeTHbIE 33a[Jaud N0 XUMHUYECKUM (opMyinaM U
YpaBHEHUSM;

- OLIEHKa 3a BBHINOJIHEHHE M 3alINUTY
71a0opaTopHBIX PadoT;

- OLICHKA 3a
VH/IMBUAYAITbHBIX 33]JaHUH;
- OLICHKA 3a pelIeHHe 3a/1a4.

BBITTIOJTHCHHUEC

— OOBSCHATH XUMHUYECKHUE SIBJICHUS,
mpupoac, 6LITy 1 Ha IPpOU3BOACTBE;

OpouCXoadaIue B

- OIICHKa 3a BBIIOJIHEHUE W 3alIUTY
nmabopaTopHBIX PaboT;

- OIICHKa 3a BBITIOJTHCHHUEC
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UHAUBUAYAJIBHBIX U TCCTOBBIX 3aI[aHI/II7L

— ONpENENATh BO3MOXHOCTH TMPOTEKAaHUS XUMHYECKUX | - OLCHKA 33 BBINOJIHEHUC M 3alIUTy
MPEBpalICHUH B PA3IUYHBIX YCIOBHUSX; JTabopaTopHBIX PadoT;
- OLICHKA 3a BBITIOJTHCHHE
WHIMBUIYAITBHBIX U TECTOBBIX 33JIaHHH.
— cobmonaTh  MpaBWia  OKOJOTHYECKH  IPAMOTHOTO | - OLEHKA 3a BBINOJHEHHE J1a00PaTOPHBIX
TIOBEJICHUS B OKPY’KaIOIIeH cpene; pabor;
- OLICHKA 3a BBINOJIHCHUE BHEAYTUTOPHOU
CaMOCTOSTEITHLHON paOOTEHI.
— OIICHUBATh  BIUSHHE  XUMHUYECKOTO  3arpsi3HCHUs | - OLIEHKA 3a BBITTOJIHEHHE

OKpy)KafoIlel cpefpl Ha OpraHu3M YeJOoBeKa W JpyTve
>KHBBIE OPTaHU3MBI;

WHVBUIYAIbHBIX ¥ TECTOBBIX 3aJ[aHMIA;
- OIICHKA 32 BBIMTOJHCHUE BHEAYIUTOPHOM
CaMOCTOSTEITHLHON pabOTHI.

— coOmoaTh mpaBwiIa  0E30mMacHOTO  OOpamieHus ¢
TOPIOYMMH W TOKCHYHBIMH BEIIECTBAMH, JaOOPaTOPHBIM
000pyI0BaHUEM;

- OLIEHKA 3a BBIIOJIHEHHE M 3alINUTY
NPaKTUIECKUX U TabOpaTopHBIX PadoT.

— NMOATOTAaBJIMBaTh PACTBOPHl 3aJaHHOW KOHUEHTpalUUU B
OBITY 1 Ha IPOU3BOJICTBE;

- OIGHKa 3a BBHIOJIHEHHE U 3alIUTy
n1abopaTOpPHBIX padoT;

- OLICHKA 3a BBITIOJTHEHHE
WHJIMBUAYAJIbHBIX U TECTOBBIX 3aJIaHUI;

- OLICHKA 3a pEelleHue 3a/1a4;

- OIICHKA 3a BBITIOJIHCHUE BHEAYAUTOPHOMN
CaMOCTOSITETIbHOM PadOTHI.

— KPUTUYECKU OLICHUBATh JOCTOBEPHOCTh XHMHUYECKOMU
WHQOPMAIUH, TTOCTYAIONICH U3 Pa3HBIX HCTOYHUKOB

- OIICHKA 32 BBIITOJHCHUE BHEAYIUTOPHOM
CaMOCTOSITETTHHON PabOTHI.

3HATh:

— ONPENENICHUs]  CIEAYIOIMX  XUMHUYECKHMX  IOHATHI: | - OICHKA 3a BBINOJHCHHUE W 3alIUTy
BELIECTBO, XHMMHYECKHMI OJIEMEHT, aroM, MOJIEKyJa, | JJaDOpaTOPHBIX padoT;

OTHOCHUTEJIBHBIE aTOMHAast M MOJEKYy/IsIpHas MaccChl, HOH, | - OLIEHKa 3a BBIINIOJIHEHHE
aJUIOTPOITHS, HU30TOIIBI, XUMHYECKas CBS3b, | UHAUBUAYAJIbHBIX U TECTOBBIX 3aJaHU;
3JIEKTPOOTPULIATEIILHOCTD, BaJICHTHOCTb, CTemneHb | - OILIEHKA 3a pEIICHHE 3a1aY,

OKHCJICHUS, MOJIb, MOJISIpHAsA Macca, MOJ'IHpHLIfI 00BeM

F33006p33HBIX BCHICCTB, BCIICCTBA MOJICKYJIAPHOIO U
HEMOJICKYJIAPHOTO CTPOCHHA, PpacCTBOPHLI, JJCKTPOJIUT H
HE3JICKTPOJIUT, QJICKTPOJIUTHYCCKAs JAucCCouany,
OKHCIIHUTCIIb n BOCCTaHOBHUTCIIb, OKHUCJICHHC nu

BOCCTaHOBJICHUE, TEIUIOBOH 3((}EeKT peakiuu, CKOPOCTh
XMMHUUYECKOI peakiiy, Karainu3, XMMHYECKOe paBHOBECHE,
YIIIEPO/IHBIA CKeneT, (pyHKIHOHAIbHAS TPYIIIa, H30MepHs,
TOMOJIOTHSI;

- OLICHKA 32 BHINTOJHEHHE BHEAYAUTOPHON
CaMOCTOSITEIIbHOM PadOTHI.

— 3aKOHbI COXPAHCHHUA MAaCChl
cocCTaBa BCIICCTB,

BC€OICCTB M IIOCTOSAHCTBaA

- OIGHKa 3a BBHINOJIHEHHE U 3alIHuTy
71a0opaTopHBIX PadoT;

- OLICHKa 3a BBITTOJIHEHHE
WH/IMBUIYAITbHBIX U TECTOBBIX 3aJIaHH;

- OLICHKA 3a pelIeHUe 33/1a4.

— XapaKTePUCTHKY 3JIEMEHTOB MAaJIbIX U OOJBIINX ITEPUOJIOB
mo wx TnonoxkeHuro B [lepuommueckoit  cucrteme
J.N.Menneneera;

- OIIEHKa 3a BBITIOJTHEHHUE
WHIVBUIYAILHBIX M TECTOBBIX 3aJ[aHUIA;

- OIIEHKa 3a pelIeHue 3a1ad;

- OLICHKA 3a BBHINOJIHEHHE BHEAYIUTOPHOM
CaMOCTOSITeTTbHON pabOTHI.

— XapaKTECpUCTUKY Ba)KHEHUINMX THIIOB XMMHUYCCKHUX CBS3CH U
OTHOCHUTEIBHOCTH dTOU THUITIOJIOTHH,

= OIICHKa 3a BBITIOJTHCHHUEC
WHIAUBUAYAJIBHBIX U TECTOBBIX 3ajlaHI/II7L
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— OCHOBHBIC  TOJIOKEHHUSI TEOPUM  DIICKTPOJUTUYECKOHN
JIACCOIMAIIMM U XapaKTEPUCTUKY B CBETE DJTOH TEOpUU
CBOMCTB OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COEIUHEHU;

- OIICHKA 3a BBIOJIHCHUE W 3alIUTY
nmabopaTOpHBIX PadoT;

- OIICHKA 3a BBITTOJIHEHHE
WHVBUIYAIbHBIX ¥ TECTOBBIX 3aJJaHMIA;

- OIICHKA 3a pellleHue 3a/1a4.

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

- OIICHKAa 3a BBINOJIHCHHE U 3aIlUTy
n1a00paTOPHBIX padoT;

TEOPUH CBOMCTB OCHOBHBIX KJIAaCCOB  OPraHMYECKHX | - OLICHKA 3a BBITTOJTHCHHE
COCJIMHCHU; WHANBUAYATGHBIX M TECTOBBIX 33JIaHUM.
— XapaKTepUCTHKY COCTaBa, CTPOCHHS, CBOWCTB, TOTYYCHHS | - OILICHKA 3a BBITTOJTHCHHIE

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

WHANBUIYATFHBIX M TECTOBBIX 3aJaHMA;
- OLICHKA 3a peIlICHUE 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 BBITIOJIHEHHUE
WHAVNBUIYATFHBIX ¥ TECTOBBIX 3aJaHMIA;
- OIIEHKA 3a peIIeHUE 3a7a4.

— XapaKTepUCTUKY COCTaBa, CTPOCHHS, CBOWCTB, MONyUYCHHUS
U TpUMEHEHHS Ba)KHEHIIMX KIACCOB  YIJIEBOJOPOIOB
(ankaHOB aJKEHOB, aJKWHOB) M MX HawbOolee 3HAYUMBIX B
HapOJIHOXO3SIIICTBEHHOM ILIaHE IPEICTABUTENICH;

- OIGHKa 3a BBHIMOJHEHHE U 3alIUTy
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 TPUMCHEHHS BaXHEUIIMX TMPEICTaBUTENEH KIaccoB
OPraHWYeCKNX COCAWHEHUI: METaHOa M ATAHOJIA, CIOKHBIX
3$UpPOB, KHUPOB, MBUI, aTbACTHAOB ((POpMATBICTHAOB W
areTaabAernia), KeTOHOB (aleToHa), KapOOHOBBIX KHCIIOT
(YKCyCHOM  KHCJOTBI),  MOHOCAaxXapwujoB  (TIIOKO3HI),
JMcaxapuioB (caxaposbl), TOJNMCAXapHIOB (Kpaxmaia |
LEJUTFOJIO36), AHMJIMHA, AMHHOKHCIIOT, 0eJKoB,
UCKYCCTBCHHBIX W CHHTETHUECKHUX BOJIOKOH, Kay4dyKOB,
I1acTMacc;

- OICHKa 3a BBIIIOJJHCHUC HW 3alluTy
nabopaTOpHBIX padoT;

- OLICHKA 3a BBITIOJTHEHHE
WHJIMBUAYAJIbHBIX U TECTOBBIX 3aJIaHUM;

- OLICHKA 32 PELICHHUE 33/1a4.

— Ha3BaHUsI OPTraHMYECKMX H3YYEHHBIX  BEILIECTB
TPUBUAIBHOW MJIM MEXIyHAPOJAHOM HOMEHKIIATYPE;

1o

- OIICHKAa 3a BBIIOJIHCHHE U 3aIUTy
71a00paTOPHBIX PadoT;

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

- OLICHKA 3a PEIICHUE 33/1a4;

- OIICHKA 3a BBIMTOJHEHNE BHEAYAUTOPHOM
CaMOCTOSTEIbHON pabOTHI.

— KIacCH(UKAIMI0 XUMHYECKUX PEaKIHHd MO pPa3IMIHBIM
NpU3HAKaM: YHCIy M COCTaBy MPOIYKTOB M pEareHTOB,
teroBoMy  3ddekry, HampasneHHo, ¢aze, HATHYUIO
KaTaJn3aTopa, U3MEHEHHUIO CTENIeHEH OKHCIEHUS 3JIEMEHTOB,
00pa3ymIrX BelIeCTBa,

- OIICHKAa 3a BBIIOJIHCHHE U 3aIUTy
71a00paTOPHBIX PadoT;

- OLICHKA 3a BBIMOJIHEHHE
WHAUBUAYATbHBIX U TECTOBBIX 3a/IaHUH;

- OLICHKA 3a PEIICHUE 3a/1a4.

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

- OICHKa 3a BBIIIOJIHCHUE MW 3alluTy
nmabopaTopHBIX PaboT;

- OIICHKA 3a BBITIOJTHCHHE
VHIVBUIYAILHBIX U TECTOBBIX 3aJJaHMIA;

- OIIEHKA 32 pellleHre 3a/1a4.
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