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1. MACIHIOPT PABOYEM ITPOT'PAMMBI YUYEBHOM JUCIHUTILIAHBI
1.1 Ob6nacty npuMeHeHus: padoyeil MPOrpaMmMbl

Pabouast mporpamMma y4eOHON IUCIMIUIUHBI SIBISETCS YACThIO MPOTPAMMBI MOATOTOBKHU
CIIEIUATUCTOB cpenHero 3BeHa B cooTBercTBUM ¢ PI'OC mo cmemmanpHOocTH CIIO 13.02.02
TerutocHaOXeHUE U TEIUIOTEXHUYECKOE 000pyioBaHue (YPOBEHbD MOJIOTOBKH 0a30BBIii).

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

13 Heamu wu 3agayd JAUCHUIUVIMHBI — TpeOOBaHHMsI K pe3yJbTaTaM OCBOEHHUS
AUCHUILTHHBL

B pesynbpTare ocBoeHHs yueOHOM MUCIUILIMHBI OOYYAIOIIUICS JOJIKEH YMETh:

— OIEpUPOBATH CIEIYIOUMMH XUMHUUECKUMHU MMOHATUAMU: BEIIECTBO, XUMUUYECKHH 3JIEMEHT,
aTOM, MOJIEKYJIa, OTHOCUTEJIbHbIE aTOMHAsl U MOJIEKYJISIpHAs MaccChl, HOH, aJJIOTPOINHUSL, U30TOIBI,
XUMHYECKasl CBSI3b, AIEKTPOOTPHUIIATEIBHOCTD, BAJICHTHOCTb, CTEIIEHb OKUCIEHUS, MOJIb, MOJIIpHAs
Macca, MOJISIPHBIN 00beM ra3000pa3HbIX BEUIECTB, BEIIECTBA MOJIEKYISPHOTO U HEMOJIEKYISIPHOTO
CTPOCHUA, PACTBOPLI, SJICKTPOJIUT U HEIJICKTPOJIHUT, DJICKTPOJIUTUUCCKAA JUCCOTHUALUA, OKUCIIUTCIIb
U BOCCTAaHOBHTEJb, OKHCICHME M BOCCTAHOBJIEHHE, TEIJIOBOM 3(QEeKT peakuuu, CKOpOCTb
XUMUYECKON PEeaKIMM, KaTalu3, XUMUYECKOE PaBHOBECHE, YTIEPOIHBIN CKeeT, (yHKIIMOHATbHAS
rpymnma, u3oMepus, TOMOJIOT U,

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

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

— OOBICHSATH (1)I/ISI/ILI€CKI/II\/'I CMBICJI CHMBOJIMKHU HepI/IOI[I/I'-ICCKOI\/JI Ta6HI/IHBI XUMHUYCCKUX
anemenToB JI.M1.MenneneeBa (HOMEpOB AJIEMEHTA, IEPUOA, TPYIIIbI) U YCTaHABIUBATH IPUUUHHO-
CIIEICTBEHHYIO CBSI3b MEXIYy CTPOCHMEM aToMa W 3aKOHOMEPHOCTSMH W3MEHEHHUs CBOMCTB
AJIEMEHTOB M 00pa30BaHHBIX UMH BEILIECTB B IEPUOAAX U IPyIIax;

— YCTaHABIIMBATh 3aBUCUMOCTb CBOMCTB XHMMHYECKHUX BEHIECTB OT CTPOEHHUS aTOMOB
00pa3yIoIIMX UX XUMHUYECKUX JIEMEHTOB;

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

— UCNOJb30BATh B Y4eOHOH M MpPOECCHOHATBLHON AEATENbHOCTH XUMHUYECKHE TEPMHUHBI U
CUMBOJIHKY;

— OTpaXkaTh COCTaB OPTaHUYECKUX COEAMHEHUN C MOMOIIBI0O XUMUYECKHUX (HOPMYIT;

— 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 YPAaBHEHHUS PEAKIMI C MOMOIIBI0 METO/Ia 3JIEKTPOHHOT0 OaaHca;

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

— BBIIOJHATE XUMHUUYCCKHI OKCIICPUMCHT B TIOJJHOM COOTBCTCTBUM C IIpaBUIIaMH
0€30I1aCHOCTH;

— HaOmoaaTh, (UKCUPOBATb W OINHUCHIBATh PE3YJNbTAaThl MPOBEIEHHOIO XHMHUYECKOTO
AKCIIEPUMEHTA;



— MPOBOJUTH CAMOCTOSITEIPHBIA TMOUCK XUMHUYECKOW WH(MOpPMAlUKA C HCHOJIb30BaHUEM
Pa3IMYHbIX UCTOYHHKOB (HAYYHO-TIOMYJSPHBIX W3/1aHUM, KOMIIBIOTEPHBIX 0a3 JaHHBIX, PECYpPCOB
WnTepHera);

— HCIIOJIb30BAaTh KOMIBIOTEPHBIX TEXHOJOTHI Ajii 0O0pabOTKM M Tepeadyd XUMUYECKOU
uH(pOpMaIlUU U €€ MPeICTaBICHHs] B pa3IUYHbIX (hopMax;

— YCTaHABIIMBAaTh 3aBUCUMOCTh MEXKIy KAYECTBEHHOH W KOJUYECTBEHHOH CTOpPOHAMU
XUMHUYECKHX O0BEKTOB H MPOIIECCOB;

— peliaTh pacyeTHbIE 33J]a41 [0 XUMUYECKUM (opMyiaM U YpaBHEHHUSIM;

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

— ONPENENITh BO3MOXXHOCTH TPOTEKAHHMSI XHUMHUECKHUX TMPEBpAllleHuHd B Pa3IUYHBIX
YCIIOBUSIX;

— cOoOI0IaTh TPaBUiIa SKOJOTUYECKH TPAMOTHOTO MTOBEACHUS B OKPYXAIOIICH cpejie;

— OLICHMBATh BIIMSHUE XHMHUYECKOTO 3arpsi3HEHUS OKpYKaolled cpelpl Ha OpraHu3M
YeNI0BeKa U JIPYrue KUBbIE OPraHU3MBbI;

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

— MOATOTABIIMBATH PACTBOPHI 3aJaHHOW KOHIIEHTPAIIUHU B OBITY U Ha MPOU3BOJICTBE;

— 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, aJNIOTPOMNHS, H3OTOIBI,
XUMHUYECKAsl CBS3b, DIEKTPOOTPHIIATEIIHHOCTh, BAJICHTHOCTh, CTENIEHb OKHUCIICHHSI, MOJIb, MOJISIpHAS
Macca, MOJIIpHBINA 00beM ra3000pa3HbIX BEIIECTB, BEIIECTBA MOJIEKYJISIPHOTO M HEMOJIEKYIISIPHOTO
CTPOCHHUS, PACTBOPHI, JICKTPOIUT U HEIICKTPOIIHT, ICKTPOIUTUICCKAS TUCCOIMAIIHSI, OKACTUTEITh
U BOCCTAaHOBUTENIb, OKHCIIEHHE M BOCCTAaHOBIIEHHE, TEIJIOBOH J(PGEKT peakiuu, CKOPOCTh
XUMHUYECKON PEaKIny, KaTalli3, XUMUIECKOe PaBHOBECHE, YIIICPOJHBIN CKeleT, QyHKIMOHATbHAS
rpynmna, u30MepHsi, TOMOJIOTHS,

— 3aKOHBI COXPAHEHUS MACChI BEIIECTB U MOCTOSHCTBA COCTaBa BEIIECTB;

— XapaKTepUCTUKY DJIIEMEHTOB MalbIX M OOJBIIMX TMEPHOAOB MO HX IMOJOXKECHUIO B
ITepnonuueckoit cucreme JI.M.Menneneesa;

— XapaKTePUCTUKY BAXHEHIIMX THIIOB XHMHYECKUX CBS3€H WM OTHOCUTEIHHOCTH JTOU
THUTIOJIOTUH;

— OCHOBHBIE TIOJIO’KEHHUSI TEOPUU DIIEKTPOIUTUUYECKON TUCCOLMUAIMU U XapPaKTEPUCTUKY B
CBETE 3TOI TeOpHUH CBONCTB OCHOBHBIX KJIACCOB HEOPTAHUUYECKUX COCAMHEHUI;

— OCHOBHBIE TIOJIOXKCHHUSI TEOPUHM XUMHUYECKOT'O CTPOCHUS OPTaHWYECKUX COCJIMHCHUN W
XapaKTEPUCTUKY B CBETE ITOW TEOPUHU CBOWCTB OCHOBHBIX KJIACCOB OPTraHUYECKHX COCTUHEHUIA,

— XapaKTepUCTUKY COCTaBa, CTPOCHHUS, CBOWCTB, TMOMYYEHHUS U TMPUMEHEHUS BaKHEHIIINX
meTansoB (IA u II A rpynm, amoMuHus, )Kene3a U HEeKOTOPhIX d-2JIEMEHTOB) U MX COCTUHEHHU;

— XapaKTePUCTUKY COCTaBa, CTPOCHHS, CBOWCTB, TOJYYCHHS W TPUMCEHEHUS Ba)KHEHIIIHX
nemetauioB (VIII A, VIIA, VIA rpynn, a takxke asora u ¢ocdopa, yriepoaa U KpeMHUs,
BOJIOPOJIa) U UX COEMHEHUN;

— XapaKTePUCTUKY COCTaBa, CTPOCHHSI, CBOWCTB, TOJyYEHUS W MPUMEHEHHUS Ba)KHEUIITHX
KJIACCOB YTJIEBOJIOPOJIOB (QJIKAHOB, IMKJIOATKAHOB, AJIKCHOB, aJKWHOB, apeHOB) W HMX HauOolee
3HAYUMBIX B HAPOJIHOXO3IHCTBEHHOM ILIAHE MPEACTABUTEIICH;

— XapaKTepUCTUKY COCTaBa, CTPOCHHsSI, CBOMCTB, MONyYEHUS U MPUMEHEHHsS BaKHEHIIHUX
MPEJICTAaBUTENICH KJIACCOB OPraHUYECKHX COSAMHECHMI: METaHOIAa M ATaHOJa, CIOXKHBIX I(PUPOB,
KUPOB, MBI, aTbJAeTHI0B ((popManbACTUIOB U alleTaIbIETHIA), KETOHOB (aleToHa), KapOOHOBBIX
KUCIOT (YKCYCHOM  KHUCJIOTBI), MOHOcaxapuaoB (TJIIOKO3bl), JAHCAaxXapujoB (caxaposbl),
MoJICaXapuA0B (Kpaxmaja U IeJUTI0JI03bl), aHWJINHA, aMHUHOKHCIIOT, OEIKOB, MCKYCCTBEHHBIX M
CUHTETHYECKUX BOJIOKOH, Kay4yKOB, IJIACTMACC;
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— Ha3BaHMUS OPraHWYECKUX M3YYEHHBIX BEILECTB 110 TPUBUAIBHONW WIM MEXAYHapOAHOMN
HOMEHKJIAType;

— KJIacCU()MKALMI0 XUMUYECKUX PEaKIHi MO Pa3IMYHbIM IPHU3HAKAM: YHCIY M COCTaBY
IPOJYKTOB M PEareHTOB, TEIUIOBOMY 3(QEeKTy, HampaBleHHIO, (a3e, HAIMUUIO KaTaau3aropa,
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 CJIEIYIOLINX PE3YIbTaTOB:

JIMYHOCTHBIX:

— YYBCTBO IopaOCTH U YBAXKCHUA K UCTOPHU U NOCTHIKCHUSAM OTEYECTBEHHON XMMHYECKOU
HAyKH; XUMHUYECKU TPaMOTHOE IOBEJCHHME B IMPO(ECCHOHAIBHOW AEATENBHOCTH U B OBITY IpU
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 HCIHOJIB30BAaTh AJOCTUKCHUA COBpeMeHHOﬁ XUMHUYECKOMN HayKM U XUMHUYCCKUX
TEXHOJIOTUH /1 TOBBIILIEHUS COOCTBEHHOIO MHTEIIEKTYaJIbHOTO Ppa3BUTHUS BBIOpaHHOMN
poeCCHOHAIBHON JESATEIHHOCTH;

MeTanpeaMeTHbIX:

— HCIOJIb30BAHUC Pa3JIMYHBIX BHIOB MMO3HABATEIILHOM JACATCIIBHOCTH HW OCHOBHBIX
MHTEJUIEKTYaJbHBIX Olepanuil (MOCTaHOBKU 3ajaud, (OpPMYJIMPOBAHUS THUIIOTE3, aHaIM3a U
CHUHTE3a, CPAaBHCHUA, O606HI€HI/I$I, CUCTCMATHU3alluH, BBIABJIICHUA ITPUIUMHHO-CIICACTBCHHBIX CB$I3CI\/JI,
IIOKCKA aHaJIOroB, (JOPMYJIMPOBAHUS BBIBOJIOB) JJIsl PELICHUS MOCTABJICHHOMN 3a/1auM, IPUMEHEHHE
OCHOBHBIX METOJIOB MMO3HaHUs (HAOMIOAEHMSI, HAYYHOTO SKCIIEPUMEHTA) JJIsl U3YUYEHUsl PA3IUYHBIX
CTOPOH XHMHMYECKMX OOBEKTOB M IMPOLECCOB, C KOTOPHIMH BO3HMKAeT HEOOXOIUMOCTb
CTaJIKMBAThCS B MPOQEeCCHOHATIBHOMU cdepe;

— MHCIIOJIb30BaHME PA3JIMYHBIX HCTOYHUKOB Ui TOJIyYEHHS XUMHYECKOH HH(pOpMaIuu,
YMEHHE OLIEHUTH €€ JOCTOBEPHOCTH JJIsl IOCTHKEHUS! XOPOILIUX Pe3ysIbTaTOB B MPOPECCUOHAIBHON
cdepe;

NMpeAMeTHBIX:

— c(hopMHPOBAaHHOCTH MPEJCTABICHUNA O MECTe XMMHUU B COBPEMEHHOW HAay4yHOW KapTHHE
MUpa; TTOHUMaHUE POJM XUMHUU B (POPMHpPOBAHMM Kpyrozopa U (PYHKIHMOHAIBHOM rpaMOTHOCTU
YeJI0BEKa JJIS PeIIeHUs IPAaKTUUYECKUX 3a/1ay;

— BJAACHHUEC OCHOBOIIOJArarOmyMu XUMHUYCCKUMU IMOHATHAMH, TCOPHUAMH, 3aKOHAMHU U
3aKOHOMEPHOCTSIMU; YBEPEHHOE M0JIb30BAaHHE XMMUYECKOH TEPMUHOJIOTUEH U CUMBOJIMKOM;

— BJIAACHHUEC OCHOBHBIMHM MCETOJAMHM HAYYHOI'O IIO3HAHHWSA, HCIOJIb3YyEMBIMU B XHUMHH!
HaOJI0IeHuEM, OIMCaHMEM, W3MEPEHUEM, HKCIEPUMEHTOM; yMeHHe o0pabaThIBaTh, OOBACHATH
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 IIPOU3BOJAUTH PACUCTHI 110
XUMHUYECKUM (hopMyJIaM U ypaBHEHUSIM;

— BJIAJCHHUC IIpaBUJIaMU TCXHUKHN 0e30MmacHOCTH ITPU UCITIOJIb30BAHNU XUMUUYCCKHUX BCIICCTB,

— ¢(hopMUPOBAHHOCTH COOCTBEHHOM MO3UIMU 110 OTHOIICHHUIO K XMMUYECKOH MH(OpMaIHH,
MIOJIy4a€MOU U3 PA3HBIX NCTOYHHUKOB.



2. CTPYKTYPA U COAEPXKAHUE YUEBHOM JUCIHUILINHBI

Bun yuyeOHo# padoThI O0bem yacon
MaxkcumanbHasi yueOHasi Harpy3ka (Bcero) 136
O0s3aTesIbHAs1 Ay IUTOPHAs YueOHasi Harpy3Ka (Bcero) 100
B TOM YHUCIJIE:
nabopaTtopHbIe paObOTHI 20

IMPAKTUYCCKHUEC 3aHATHA -

KOHTpOJIbHAast paboTa -

KYPCOBOM IPOEKT -

CamocTrosiTeIbHasi padoTa ody4yarmerocs (Bcero) 36
B TOM YHCJIIE:
MOATOTOBKA K MPAKTUYECKUM padboTaM; 10
BBITIOJIHEHUE pedepaToB; 20
penieHue 3a1a4. 6

[Tpomexxyrounast arrectanus: B popme nuddepeHImpoBaHHOTO 3a4eTa




2.1 TemaTnyeckuii MJIAH U cojiep:KaHNe Y4eOHOH JUCIMILINHBI XUMHUS

KoaunuecTBO 4acoB
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1 xkypc 1 cemecTp
Pazgen 1 O0mas 1 HeopraHu4eckasi XMMHUst 80 481+16ap
+16¢p
Tema 1.1 Xumusi — Hayka o BelecTBax 10 41+6¢p | 3HaTH: ONpeAeNeHUs XUMUYECKUX TOHSATHH.
1 Beenenue. CocraB BemiectBa. M3amepenue BemiecTsa. 5 1 YMeTb: onepupoBaTh XUMHUYECKUMU MMOHATHAMU; 1
' ArperaTHble cOCTOsSTHUS BeniecTBa. CMecH BEIIECTB. yCTaHaBJIMBATh MPUIUHHO-CIIEACTBEHHYIO CBS3b
MEXIY COJIepKaHNEM 3aKOHOB COXPaHEHHUS MaCChI
BEIIIECTB M IMOCTOSHCTBA COCTaBa BEUIECTB U
HalnMcaHUeM XMMUYECKUX (pOpMYI U ypaBHEHUI;
. HCII0JIb30BaTh B yUeOHON U MPOQeCcCHOHATbHON
PacueTHble 3a/1auM Ha HaX0X/I€HUE OTHOCUTEIBHOM JICATEILHOCTH XHMHUCCKHE TEpMHHBI H CHMBOITHKY:
2. MOJIEKYJIIPHOM MacChl, ONIPEIeIEHUEe MacCOBOM J0JTN 2 2T DEIIATH PACIETHBIE 3aTA4H [0 XIMHTECKHM ’ 1
XUMHUYECKHX 3JIEMEHTOB B CII0)KHOM BEIIECTBE. (DOpMYJTaM W YPaBHCHMAM, YCTAHABIHBATH
3aBHCUMOCTBH MEXIy KaueCTBEHHOU 1
KOJINYECTBEHHON CTOPOHAMHU XUMHUYECKUX OOBEKTOB
Y TIPOIIECCOB.
Camocmosimenvnas paboma obyuaowuxcs:
MIOJITOTOBKA K MPAKTUIECKUM padoTam; 5 6c
BBITIOJIHEHUE pedepaToB; p
pelieHue 3ajau.
Tema 1.2 IlepuoanyecKuii 3aK0H U MEePUOIMYECKAs CHCTEMA 8 dr+4ap 3HaTh: XapaKTEPUCTUKY HJIEMEHTOB MaJIbIX U

xummnuyeckux 3jaemMeHToB .M. Menneneea. CtpoeHue aroma.

OOIBIINX IEPHUOAOB 110 UX MOJTOKCHUIO B




ITepuoauueckuii 3akon JI.11. MenneneeBa. CtpoeHue

nepuoanudeckon cucreme [I.1. Menneneena.

3. atoma. CocTaBiieHHE 3JIEKTPOHHBIX KOH(MUTYpaIHii 2T YMeTb: yCTaHABIMBATH 3BOJIOLMOHHYIO CYIIIHOCTD
aTOMOB XMMHYECKHX 3JIEMEHTOB. MEH/ICIIEEBCKON U COBPEMEHHON (hOPMYIUPOBOK
CoBpemenHast pOpMyYIHPOBKA MEPHOJUIECKOTO 3aKOHA. nepuoanyeckoro 3akoHa /.M. Menaeneea;
3HaueHUe NEepUOINYECKOro 3aKOHA U IEPUOANYECKON OOBSACHATH GUBNICCKUIN CMBICIT CHMBOJIMKHT

4, cucreMbl XumMuueckux 3nemeHToB .M. Menneneea st 2T NEPUOANYECKON TaOIHIIBI XUMUYECKUX JIEMEHTOB
Pa3BUTHS HAYKU U IIOHUMAHUSI XUMUYECKOW KapTUHBI J.1. MenneneeBa (HOMEPOB 3J€MEHTA, IEPUO/IA,
Mupa. IPYMIbl) U YCTAHABIUBATH IPUUYNHHO-CIIEACTBEHHYIO

CBSI3b M@Ky CTPOCHHEM aToMa U
3aKOHOMEPHOCTAMH U3MEHEHHUs CBOMCTB 3JIEMEHTOB
1 00pa30BaHHBIX UMU BELIECTB B MEPUOIAX U
5 Jlabopamopnas paboma Ne 1. CpaBHEeHUE CBOWCTB rpyIIax; yCTaHABIMBATh 3aBUCUMOCTb CBOMCTB
6. MPOCTHIX BEHIECTB, OKCUAOB M TUIPOKCUIOB JIEMEHTOB 3 411p XMMHUYECKHUX BELIECTB OT CTPOECHUS aTOMOB
' nepuoja. 00pa3ymoIUX X XUMHUECKUX JIEMEHTOB; OTPaXaTh
XUMHUYECKHE MPOIIECCHI C TOMOIIBIO YPABHEHH I
XUMHUYECKHUX PEAKIIHii; 00BACHATH CYITHOCTh
XUMHUYECKHUX MTPOIIECCOB.
Tema 1.3 CTpoenue BemecTBa 4T 3HATh: XapaKTEPUCTUKY BAKHEHIIINX TUIIOB
v [TonsTe 0 XUMUYECKO cBsi3U. KoBanieHTHas ) XMMHYECKHUX CBS3€M 1 OTHOCUTEIBHOCTD 3TON
' XUMUYECKas CBs3b. IOHHAs XuMHUYECKast CBSI3b. T TUIIOJIOTUH.
VYMeTh: 00BICHATE 3aBUCUMOCTE CBOICTB BEIECTB

Merannnueckas XumMuieckas cBa3b. Bogopoanas

8. 2T OT UX COCTaBa M CTPOEHUSI KPUCTATITMYECKUX
xuMuueckas cBsi3b. KomruiekcooOpa3zoBanue.

pELIETOK.

Tema 1.4 JIlucnepcHbie CHCTEMBI 21+2ap | 3HaTh: KIaccU(UKAIUIO TUCTIEPCHBIX CUCTEM B
3aBUCHUMOCTH OT arperaTHoro COCTOSIHUS
JTUCTIEPCUOHHOM CpeJibl U AUCTIEPCHOM (hasbl, a TaKKe
10 pa3Mepy WX YaCTHUII, 3HAYCHUE JUCTICPCHBIX

[loHsiTHE O NUCTIEPCHBIX CUCTEMAaX. 3HAUCHUE cUCTeMax >KMBOM M HEKUBOMW MPUPOJIE U

9. JUCIIEPCHBIX CUCTEM KUBOM U HEXXUBOU MPUPOJIE U 2T MIPAKTUYECKON KU3HH YETIOBEKA.

MPaKTUYECKON KU3HU YEIOBEKa. YMeTb: onepupoBarh CICAYIOIIMMU XUMUYECKUMHU
TIOHSATUSAMH: TUCTIepcHas (a3za, TUCepCUOHHAs
cpenaa, Tpy0ocIiepCcHbIe U TOHKOAUCIIEPCHBIE
CHUCTEMBI, KOAryJISITHSI.

10. | Jlabopamopuas paboma Ne 2 JlucriepcHbIE CUCTEMBI. 251p




Tema 1.5. XumMnueckne peakuuu 14 41+10cp | 3HaTh:  ompeaenceHUs  XUMHUYECKUX  [OHATHUH,
Knaccudukanusa xummuueckux peakuuii CKOpocTb KJIAaCCU(UKALMI0O  XUMHUYECKMX  peakuuil 1o
11. | xumuueckux peakuuii. OOpaTUMOCTh XUMHYECKHX 2 2T Pa3JIMYHBIM IIPU3HAKAM.
peakiuii. XMMHYECKOE PaBHOBECHE. YMeTh: omnepupoBaTh XUMHYECKHMMH MOHSTHUSMU;
OOBSICHATh ~ CYITHOCTh XMMHUYECKHX IPOIECCOB;
OOBSCHATh 3aBHUCUMOCTh CKOPOCTH XHUMHYECKOU
12. | Pewerme sanau. 9 ot peakuuy U MOJIOKEHNUS XUMUYECKOTO PaBHOBECHSI OT
pa3nuuHbIX (AKTOPOB; ONPENEISITh BO3MOXKHOCTH
OPOTEKaHUsT  XMMMYECKHUX  IMpEBpallleHuid B
pa3IMYHBIX YCIOBHSIX; PEIIaTh pacyETHHIEC 3a/1a4H.
Camocmosamenvras paboma 00y4arowuxcsi:
MOJATOTOBKA K MPAKTUYECKUM paboTam; 10 10¢
BBITTOJIHEHUE pedepaTos; p
pelieHue 3aau.
Tema 1.6. OcHOBHBIE KJIACCHI HEOPTaHUYECKUX COeAMHEHMIT 1 10 61-+4p 3HaTh: OCHOBHBIE KJIaCChl HEOPraHUYECKUX
HX CBOICTBA COETMHEHUI U UX XapaKTepUCTUKY: CBOWCTBA,
13. | Okcunbl u ux cBorictBa. OCHOBAaHMS M MX CBOMCTBA. 2 2T MOJIYYCHHUE U PUMEHEHHE; TeHETUUECKYIO CBSI3h
14, Kucnotel u ux cBoiictBa. Coiam M MX CBOMCTBA. 2 2T MEXIy KJIacCaMH HEOPTaHUYECKHUX COCTUHEHHH.
15 I'eneTnueckas cBSI3b MEXAY KjacCaMU HEOPTraHUYECKUX 2 2 YMers: OTpaXXaThb XI/IIXH/I‘{GCKI/IG IPONCCCHI C
COCTMHEHUH. IIOMOLIBIO YPABHEHUN XUMUYECKUX PEAKLUN;
OOBSACHATH CYIIHOCTh XUMHUYECKUX MPOIIECCOB;
BBINOJIHATh XUMUYECKHUI KCIIEPUMEHT B IIOJTHOM
COOTBETCTBHH C ITpaBUJIaMU O€30MACHOCTH;
16. | Jlabopamopnas paboma Ne 3. CBOWCTBa KJIaCCOB 4 . Ha0J110/1aTh, PUKCUPOBATH U OMUCHIBATH PE3YJIBTAThI
17. | HEOpraHMYECKUX COEAMHEHUH. p MIPOBEJIEHHOTO0 XUMUYECKOT0 IKCIIEPUMEHTA;
co0uro1aTh MpaBuiia 0€30MacHOro o0paleHus ¢
TOPIOYMMH U TOKCUYHBIMH BEIllECTBAMU,
71a00paTOPHBIM 000PYTOBAHHUEM.
1 Kypc 2cemecTp
Tema 1.7. PacTBopbI. DJ1eKTPOJUTHYECKAS AU CCOLMALMSA. 12 8r+4ap | 3Harb:  ompeneraeHMsT  XMUMUYECKUX  IMOHSTHH;
18. | [lonstue o pactBopax. KoHnenTpaius pactBopos. 2 2T OCHOBHBIE TIOJIOKEHHSI TEOPUU AIIEKTPOIUTHUYECKON
19 Pemenune 3aga4 Ha HaX0XKAEHWE MAaCCOBOM JOIH 2 b JMCCOLMALMM M XapaKTEPUCTHKY B CBETE OJTOH
" | pacTBOPEHHOIO BEIIECTBA. T TEOpPUHU CBOMCTB OCHOBHBIX KJIACCOB HEOPraHUYECKHUX
20. | Teopus d7IEKTPOIUTUUECKON JUCCOIHAITIH. 2 2T COCZIMHCHHN.
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Hucconmanus Boasl. Bogopoansiii mokazarens. Cpena
BOJIHBIX PACTBOPOB 3JIEKTPOJIUTOB.

21.

Peaknii oOMeHa B BOJHBIX PacCTBOpaXx AJIEKTPOJIUTOB.
I'maponm3 kak 0OMEHHBIN TTPOIIecC.

2T

22,

Jlabopamopnas paboma Ne 4. Peakuu HOHHOTO 0OOMEHa.

21p

23.

Jlabopamopnas paboma Ne 5. 'mnponu3 comneit.

21p

YMeThb: oneprupoBaTh XUMUYECKUMU MTOHATHIMU,;
pelaTh pacyeTHbIE 3aJa41 U IOArOTaBINBATh
pacTBOPHI 3aJaHHON KOHIIEHTPAIMX B OBITY U Ha
IPOM3BOJICTBE; OTPAXKATh XUMUYECKUE MPOLIECCHI C
IIOMOIIBIO YPABHEHUI XUMUYECKUX PEAKLINIA;
OOBSICHATB CYIIIHOCTh XMMUYECKHUX MPOLIECCOB;
BBITOJIHATH XUMUYECKUH SKCTIEPUMEHT B TTOJIHOM
COOTBETCTBUHM C IIPaBUIAMU O€30I1aCHOCTH;
Ha0J1r0/1aTh, PUKCUPOBATH U OTUCHIBATH PE3YJILTATHI
IPOBEIEHHOI'0 XUMUYECKOT0 SKCIIEPUMEHTA;
co0uro1aTh MpaBmiia 0€301MacHOro 00paIeHHS C
TOPIOYMMH U TOKCUYHBIMH BEIIECTBAMH,
71a00paTOPHBIM 000PYJOBAaHUEM.

Tema 1.8. OKHCIUTEILHO-BOCCTAHOBHTEIbHBIE PEAKITHI

21+2p

24,

OKHCIUTEIIBFHO-BOCCTAaHOBUTEIBHBIC pCaKkuu. MGTOIL
QJICKTPOHHOI'O OanaHca.

2T

25.

Jlabopamopnas paboma Ne 6. OKUCIUTENBHO-
BOCCTAaHOBUTEIIbHBIEC PEAKIINH.

271p

3HAaTh: ONPEEIICHUS CIEIYIOIINUX XUMUYECKUX
MIOHATHIH: SJICKTPOOTPUIATCIILHOCTD, CTCIICHD
OKHCIICHHSI, OKHCIIUTEJIb U BOCCTAHOBUTEITb,
OKHCJICHUE Y BOCCTAHOBJICHHUE; KJIACCH(PUKAITUIO
BEIIECTB U MPOIIECCOB C TOUKH 3PEHHUS OKUCIICHUS-
BOCCTAHOBJICHHUSI.

YMeTh: onepupoBaTh CIEAYIOIMUMUA XUMHYECKUMU
MOHATUAMMU: IJICKTPOOTPULATCIIBHOCTD, CTCTICHD
OKUCJICHHUS, OKUCIIUTENb U BOCCTAHOBUTENb,
OKHCJICHHE Y BOCCTAHOBJICHUE; COCTABIIATh
YpaBHEHUS PEaKIUil C MOMOIIBI0 METOIa
3JIEKTPOHHOTO OajaHca; BBIMOJIHATh XUMUUECKHUI
AKCIIEPUMEHT B MOJIHOM COOTBETCTBUU C TIPaBUIAMU
0e30MmacHOCTH; Ha0M01aTh, GUKCUPOBATH U
OTHCHIBAThH PE3YNIbTATHI MPOBEACHHOTO XUMUYECKOTO
SKCTIEPUMEHTA; COOTI0aTh TIpaBuia 0€30MacHOTo
oOpariieHus: C TOPIOYUMHU ¥ TOKCUYHBIMU
BEIIECTBAMH, JJAOOPATOPHBIM 000PYI0BAHUEM.

Tema 1.9. Xumus 3j1eMeHTOB

14

14Tt

26.

OO6mas xapaktepucTuka MeTaiioB. O01mme crocoos!
nosryueHus: MetayuioB. Koppo3us MeTamios.

2T

3HATh: XapaKTEPUCTUKY COCTaBa, CTPOEHUS, CBONCTB,
MOJIy4Y€HHUS U IPUMEHEHUs BakHelux MetamioB (la
u Il a rpynm, amoMuHMs, Keae3a U HEKOTOpbIX d-
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217,

IIenounkie U MEI0YHO3EMEILHBIC METAILIEL.

2T

28.

AoMUHUHN U ero coequneHus. »Kene3o u ero
COEINHEHHU.

2T

29.

O61as xapakTepucTika HeMeTauioB. Bogopon.
brnaropoansie rassl.

2T

30.

I"anorensl. Cepa v €€ COeAMHEHUS.

2T

31.

A3zot u dochop. Yriepon u KpeMHUH.

2T

32.

3ayeTHOE 3aHATHE I10 O6Hlel>’1 n HeOpFaHI/I‘IeCKOﬁ XUMHUHU

2T

3JIEMEHTOB) U UX COEAMHEHUN; XapaKTEPUCTUKY
COCTaBa, CTPOCHMSI, CBOMCTB, ITOJIy4ECHHUS U
npuMeHenust BaxxHeimmx nemeramios (VIII a, Vlla,
Vla rpynm, a Takxke azota u gpocdopa, yriaepoja u
KpEMHUS, BOJIOPO/A) U UX COCTUHEHU.

YMeTh: ycTaHaBIMBaTh 3aBUCUMOCTb CBOMCTB
XUMHUYECKHX BELIECTB OT CTPOECHUS aTOMOB
00pa3yIoNIMX UX XUMUYECKUX JIEMEHTOB;
UCTIOJIB30BaTh B YU€OHOH U Mo ecCHOHATEHON
JEATEIIBHOCTH XMMUYECKHE TEPMUHBI U CUMBOJIMKY;
OTpa)kKaTb XMMUYECKHE ITPOLIECCHI C TIOMOLIBIO
YpaBHEHUH XUMHUYECKUX PEAKIMI; OOBICHATh
CYIIHOCTb XMMHUYECKUX IIPOLIECCOB; COCTABIATh
YPaBHEHHUS PEAKLUH C IOMOLIBIO METOA
3JIEKTPOHHOTO OajlaHca; IPOBOAUTH
CaMOCTOSITENIbHBIN TOMCK XUMUYECKOM nH(popManuu
C UCIIOJIb30BAaHUEM PA3IMUHbBIX HCTOUHUKOB
(Hay4yHO-TIONYJISIPHBIX U3AaHUHN, KOMIBIOTEPHBIX 0a3
JTAaHHBIX, PECYPCOB MHTEPHETA); UCIOIb30BATh
KOMITbIOTEPHBIX TEXHOJIOTHH 1J11 00pabOTKH U
neperayl XuMu4ecko nHpopMaIuu U ee
NpEeCTaBICHUS B Pa3IMUHBIX pOpMax; coOI0aaTh
MIpaBUJIA YKOJIOTUYECKN IPAaMOTHOTO ITOBEJCHUS B
OKpY’KaIoIllel CpeJie; OLIEHUBATDH BIUSHUE
XUMHUYECKOT'0 3arpsA3HEHUS OKPYXKAIOIIEH Cpeibl Ha
OpPraHM3M 4YeJIOBEKa U JPYTHE KUBbIE OPraHU3MBl,
KPUTHUYECKH OLIEHUBATh IOCTOBEPHOCTh XUMHUUYECKOM
uH(pOpMaINH, OCTYNAOME U3 pa3HbIX
HCTOYHUKOB.

Paznen 2. Oprannyeckasi XuMus

56

321+4ap+
20cp

Tema 2.1 OcHOBHBIC NOHATHSI OPrAHUYECKO XUMHH U TEOPHUs
CTPOCHUS] OPTraHMYEeCKHUX COeIMHEHN I

8t

33.

‘ IIpeamer opranndeckoil XuMuu. Teopusi CTpOeHuUs

2T

3HATh: ONPEIEIICHUS CIEIYIOINUX XUMUYECKUX
MOHSTHI: YTJIEpOAHBIN CKeNeT, QyHKIIMOHAIbHAas
IpyIIa, U30Mepusi, TOMOJIOTUS; OCHOBHBIE
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oprannyeckux coenunennit A.M. byrieposa.

34.

Knaccudukanust oprannueckux coequHeHuid. OCHOBBI
HOMEHKJIATYpbl OPraHUYECKUX BEUIECTB.

2T

35.

THIBI XMMHYSCKHX CBS3CH B OpraHU4Y€CKUX COCINMHCHUAX

U crioco0b! ux paspsiBa. Knaccudukanus peakuuii B
OpPraHMYeCKON XMMHHU.

2T

36.

PacueTHble 331241 0 XUMUYECKHM (hopMyJiam U
YPAaBHEHUSM.

2T

MOJIOKEHHSI TEOPHH XUMUYECKOTO CTPOCHUS
OpPraHUYECKUX COEIMHEHUIN U XapaKTEePUCTUKY B
CBETE ATOI TEOPUHU CBOMCTB OCHOBHBIX KJIACCOB
OpPraHUYECKUX COCIMHEHUH.

YMeTb: onepupoBaTh CIECAYIOIIMMU XUMUYECKUMU
HOHATHAMM: YIIIEPOJHbIN CKeleT, (PyHKIMOHAIbHAs
rpyIIa, U30Mepus, TOMOJIOTUSI; UCTIOIb30BAThH B
yueOHOI 1 podeccuoHanbHOMN AesATeIbHOCTH
XUMHAYECKHE TEPMUHBI M CHMBOIIUKY; OTPaKaTh
COCTaB OPraHMYECKUX COCAMHEHUI ¢ MOMOILBIO
XUMHAYECKHX (OPMYII; yCTaHABINBATH MPU3HAKU
OOIIEero ¥ pa3IMYHOI0 B TUIIOJIOTUH PEAKIMN 115
HEOPraHWYECKON U OPraHu4eCKON XUMHH;
IPOBOJUTH CAMOCTOSATEJIbHBIM MOUCK XUMHUYECKON
UH(POPMALIMU C UCTIOIH30BAHUEM PA3INIHBIX
UCTOYHUKOB (HayYHO-TIONYJISIPHBIX M31aHUM,
KOMIBIOTEPHBIX 0a3 JTaHHBIX, PECYPCOB HHTEPHETA);
UCIIOJIb30BaTh KOMITBIOTEPHBIX TEXHOJIOTUH JUIs
00palboTKH U nepeaaun XUMUYECKON nHpopMau u
ee MpeJICTaBIEHHs B pa3JInYHbIX opMax;
yCTaHABJIMBATh 3aBUCHMOCTh MEX/y Ka4eCTBEHHOU U
KOJINYECTBEHHON CTOPOHAMHU XUMHUUYECKUX O0BEKTOB
Y TIPOIIECCOB; PelIaTh pacyeTHHIC 3a7auH 110
XUMHUYECKUM (hOopMyJIaM U YPaBHEHUSAM; OOBACHATH
XUMHAYECKHE SBJICHUS, TIPOUCXOISIINE B IPHPO/IE,
OBITY M Ha POMU3BOJICTBE; COOIIOIATh MPaBUIIa
HKOJIOTUYECKH TPAMOTHOT'O TIOBEICHUS B
OKpY’KaloIllel cpesie; OlleHUBaTh BIUSHUE
XUMHAYECKOTO 3arpsi3HEHHS OKPY)KAIOIIEeH Cpe/bl Ha
OpraHu3M 4YeJIOBeKa U Jpyrue KUBble OPraHUu3MBl,
KPUTHUYECKH OI[CHUBATH IOCTOBEPHOCTh XUMHUECKOM
uH(pOpMaIMH, OCTYNAIOMIEH U3 pa3HbIX
VCTOYHHUKOB.

Tema 2.2 YriieBoaopoabl H HX NPHPOAHBIC HCTOYHUKH

21+24p

3HaTh: XAPaKTCPUCTHUKY COCTaBa, CTPOCHUA, CBOfICTB,
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37. | AnkaHbl. AJIKeHbl. AJIKUHBI. 2 2T IIOJIy4Y€HHUS U IPUMEHEHUS BaKHEUILINX KJIaCCOB
YIJIEBOJOPO/IOB (IKAHOB, AIKEHOB, AJIKKHOB) U X
HanboJiee 3HAUUMBIX B HAPOIHOX O35 HCTBEHHOM
TUIaHE MPEJICTABUTENICH; HA3BaHUSI OPTaHHYECKUX
M3YYEHHBIX BEUIECTB MO TPUBUAIBHOMN MM
MEXIyHApOJIHOW HOMEHKJIATYpE;
YMeTb: 0OTpakaTh XUMHUECKHE MTPOLECCHI C
IIOMOIIBIO0 YPAaBHEHUH XUMHUYECKUX PEAKIIHIA;
OOBSICHATB CYIIHOCTh XMMUYECKHX TPOLIECCOB;
38. | Jlabopamopnas paboma Ne 7. YTiaeBOIOPOIBIL. 2 2n1p BBIIIOJIHATh XUMUUYECKHUI SKCIIEPUMEHT B MTOJIHOM
COOTBETCTBHUH C IIPaBUIAMU 0E€30MaCHOCTH;
Ha0J1r0/1aTh, PUKCUPOBAThH M OMUCHIBATH PE3YJILTAThI
IPOBEIEHHOT0 XUMUYECKOTO IKCIIEPUMEHTA;
yCTaHABJIMBATh 3aBUCHMOCTh MEX/y Ka4eCTBEHHOU U
KOJINYECTBEHHON CTOPOHAMHU XUMHYECKUX O0BEKTOB
¥ MPOLIECCOB; COOJIIOIATh MTPpaBHiIa 0€301MacHOTO
o0paIieHus C TOPIOYUMHU B TOKCHYHBIMHU
BEIIIECTBAMH, JIAOOPATOPHBIM 000PYJOBAHUEM.
Tema 2.3. 'mapokcu/ibHbIe COeJUHEHHS 6 41+2ap | 3HaTh: XapaKTEpPUCTUKY COCTaBa, CTPOEHHUS, CBOMCTB,
39 Crpoenue u knaccudukanus cnuptos. [IpenensHbie 5 o HOJY4YEHUs! U TPUMEHEHHs BaKHEHIITNX
0JTHOATOMHBIE CITHPTHIL. MPECTaBUTENICH KITACCOB OPTraHUIECKUX
40. | MHoroaromuble ciupthl. DeHol. 2 21 COEJIMHEHUIl: METaHOJIa U 3TAHOJIa, CIIOKHBIX
41. | Jlabopamopnas paboma Ne 8. CuupTsl. 2 211p 3()UPOB, KUPOB, MBLI, AIbAETHIOB (HOPMAIILIETUI0B
Tema 2.4. Anbpaeruabl 1 KETOHBI 2 2T U allETANIbJIETHIA), KAPOOHOBBIX KUCIOT (YKCYCHOM
42 [TonsiTrie 0 KaApOOHUIBHBIX COSTUHEHUSIX. AJIb/ICTHUIBI. 5 o KHCIIOTHI), MOHOCAaXapU/IOB (TIIOKO3BI), IMCAaXapHI0B
: KeToHsI (caxapo3bl), monucaxapuaoB (Kpaxmana u
Tema 2.5. Kap6oHOBBI€ KHCJIOTBI M MX IPOM3BOHbIE 6 6T LICIUTIOIIO3bI); aHMITMHA, AaMHHOKHCIIOT, O€JIKOB,
43. | IlonsTHe 0 KApOOHOBBIX KHCIOTAX M UX KIACCHU(PUKALIHSL 2 2t MCKyCCTBCHHBIX W CUHTCTHICCKHUX BOJTOKOH,
44 [ OMOJIOrHYECKUi P TIPEAENBHBIX OJHOOCHOBHBIX 5 e KayqyKoB, IJIacTMace.
" | KapOOHOBBIX KUCIOT. XMMHYECKUE CBOMCTBA. Haszpanus OPTaHMHYCCKUX M3YHCHHDBIX BCIICCTB 110
45. | Cnoxmbie supbl. JKupsl. Mbina. ) o TPUBHATBHOMN WJIM MEXTyHAPOJIHON HOMEHKIIATYpE.
Tema 2.6. Yraesoant 2 or YMeTb: oTpaxkaTh XUMHYECKHE MPOLIECCHI €
[Tonsitue 06 yrieBonax. Monocaxapuabl. J(ucaxapumsl. TIOMOIIBIO YPABHCHHIH XUMUICCKHIX PCAKIIMH,
46. 2 27 OOBSICHATB CYIIIHOCTh XMMUYECKHUX MPOLIECCOB;

ITonucaxapuael.
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Tema 2.7. AMHHBI, AMMHOKHCJIOTHI, 0€JIKH. 28 81+20cp | BBIIOIHATH XUMUYECKUHM SKCIIEPUMEHT B IIOJHOM
47. | IlonsaTne 06 aMMHAX U UX KJaccu(uKaius. 2 21 COOTBETCTBUHM C IIPaBUIAMU O€30I1aCHOCTH;
48 ["omonoruyeckuii psig mpeaenbHbIX aTu(paTHIecKux 5 27 HaOII0AaTh, PUKCHPOBATH M OMHCHIBATH PE3YIIbTATHI
" | amuHOB. "'oMosornyeckuii psii apoOMaTH4ECKUX aMUHOB IPOBEIEHHOI'0 XUMUYECKOTO SKCIIEPUMEHTA;
49. | AMUHOKHUCIOTHI. benku. 2 2T YCTaHaBJIUBATh 3aBUCUMOCTDb MEXYy KaU€CTBCHHOU U
KOJINYECTBEHHON CTOPOHAMHU XUMHUYECKUX OOBEKTOB
. Y TIPOLIECCOB; COOI0IATh MpaBmiia 0€301acHOT0
50. | 3aueTHOE 3aHATHE 110 OPraHUYECKON XUMUHU 2 2T
oOpalleHus C TOPIOYUMHU U TOKCUYHBIMU
BEIIECTBAMH, JJAOOPATOPHBIM 000PYTOBAHUEM.
Camocmosmenvhas paboma o6yuaOuuxcsi:
BBITIOJTHEHHE JTOKJIAJIOB, pedeparoB (MOMCK WH(OpMAaIUn 20 20cp
110 TEMaM)
136 (80T+20ap+36¢p)

* 171l XapaKTepUCTUKU YPOBHS OCBOEHHUS y4eOHOro MaTepHualla UCIIOJIb3YOTCS Cieyole 0003HaueHus:
1 — o3HakOMuUTENbHBIN (y3HaBaHUE paHEE NU3YUYEHHBIX 00BEKTOB, CBOMCTB);
2 — penpoayKTUBHBIN (BBIIIOJHEHUE AEATEIBHOCTH 110 00pa3sily, MHCTPYKLIUU WU IO/ PYKOBOJICTBOM);

3 — MPOAYKTUBHBIN (MJITAHUPOBAHUE U CAMOCTOSTEIILHOE BBIITOJHEHHUE ACATEIBHOCTH, pEIICHUE MTPOOIEMHBIX 33/1a4).
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3. YCJOBMUS PEAJIM3AIIAU ITIPOTPAMMBI YYEFHOU JUCIHATLIAHBI
3.1 TpeOoBanus K MATEepHAJIBLHO-TEXHHYECKOMY 00ecIe4YeHN 0

Peanuzanus mporpaMMbl JUCHUIUIMHBI TPEOYET HANUYHS: Y4eOHOro KabuHeTa
- X¥MHH.

O6opynoBanue y4eOHOT0 KaOMHETa:

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

- KJIaCCHAsl JI0CKa,;

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

- naboparopun XuMHUU

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

TexHnueckue cpeacTBa 00y4eHHUs:
- MyJIbTUMEI1a 000py10BaHHE

3.2. UndopmanuonHoe odecrniedenne o0yueHust

OCHOBHBIE HCTOYHUKHU:

1. Axmeros, H. C. Obmas n Heopranuyeckast Xxumus: yuyeOHuk ans By3oB / H. C. AxmeTos.
— 12-e m3x., crep. — Cankr-IlerepOypr: Jlans, 2021. — 744 ¢. — ISBN 978-5-8114-6983-3. —
Tekct:  anexktpoHHblid  //  Jlab:  27ekTpoHHO-OMOIMoTeuHas  cuctema. —  URL:
https://e.lanbook.com/book/153910.
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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 3alIUTY
n1abopaTOpHBIX PadoT;

- OIICHKA 3a BBITTOJIHEHHE
WHJIMBUAYAJIbHBIX U TECTOBBIX 3aJlaHUI;

- OIICHKA 3a peIlicHHe 3a/1aY.

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

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

- OIICHKA 3a BBITIOJTHEHHE
WHIMBHIyaJIbHBIX 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
CTPOEHHEM aTOMA U 3aKOHOMEPHOCTSAMHU U3MEHEHUS CBOWCTB
3JIEMEHTOB M O0OPa30BaHHBIX MMH BEIIECTB B MEPHOAAX U
rpynmnax;

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

— 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 BC€IICCTB 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 BBHINOJIHEHHE W 3alIHuTy
71abopaTopHBIX PadoT;

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

- OLICHKA 32 peIICHUE 33/1a4;

- OLICHKA 32 BBIIIOJHEHUE BHEAYIUTOPHOM
CaMOCTOSTEITHLHON paOOTEHI.

— OTpaXkaTh COCTaB OPraHUYCCKUX COCIAMHEHHH C MOMOIIBIO
XUMHUYECKUX (POopMyIT;

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

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

- OLICHKA 32 pelIeHUE 33/1a4;
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- 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;

- OIICHKAa 3a BBINOJHCHHE U 3aIlUTy
n1ab0paTOPHBIX padoT;

= OILICHKa 3a BBIITOJTHEHUEC
WHIMBHIYAJIbHbBIX W TECTOBBIX 3aJIlaHUH.

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

- OIICHKAa 3a BBINOJIHCHHE U 3aIUTy
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 BbIIIOJJHCHUC HW 3alluTy
nabopaTOpHBIX padoT;

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

U TIOJIOKEHHS XMMHYECKOTO PABHOBECHS OT pa3iMYHBIX
(hakTopOB;

WHANBUIYATEHBIX M TECTOBBIX 3aJJaHUIA;

- OIICHKA 3a pelIeHre 3a/1a4;

- OIICHKA 3a BHITIOJIHEHNE BHEAYUTOPHOM
CaMOCTOSATEILHON pabOTHI.

— BBINIOJIHATH XUMUYECKUHN OKCIICPUMCHT B IIOJTHOM

COOTBCTCTBUU C IIPpaBUIIAMU GCSOHaCHOCTH;

- OLIEHKA 3a BBHINOJHEHHE M 3alINUTY
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 BBHIIOJHEHHE M 3alINUTY
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 BBIIOJIHCHUE W 3alIUTY
nmabopaTopHBIX PaboT;

- OIICHKA 3a BBITIOJTHCHHE
WHIVBUIYATGHBIX U TECTOBBIX 33JIJAHUM.

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

- OIICHKa 3a BBIIOJIHCHUE W 3alIUTY
nmabopaTopHBIX PaboT;

- OIIeHKa 3a
WHIAVNBUIYATLHBIX 33aHHT,
- OIICHKA 3a pEIICHUE 3a/ad.

BBITIOJTHCHHUEC

— OOBACHATh XUMHYECKUE SBICHUA,
MpHUpo/ie, OBITY U HA TIPOU3BOJICTBE;

MPOUCXOMSIINAE B

- OIIGHKa 32 BBHINOJIHEHHE W 3allIHuTy
nmabopaTopHBIX PaboT;

- OIICHKA 3a BBITIOJTHCHHC
WHIMBUIYAITbHBIX U TECTOBBIX 3aJIaHHU.
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— OMpeneNnsaTh BO3MOXHOCTH MPOTEKAHWS XMMHYECKUX | - OLEHKA 3a BBIMOJHCHHE 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; pabor;
- 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, J'[a60paTOpHI)IM
o0opyioBaHUEM;

- OIGHKa 3a BBHINOJHEHHE U 3alIUTy
MIPaKTHYECKUX U Ja00OpaTOPHBIX padoT.

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

- OICHKAa 3a BBIIOJHEHUWE U 3aIIUTY
71a00paTOPHBIX 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, TOCTYIAIOLIEH U3 Pa3HBIX HCTOYHUKOB

- OIICHKA 3a BBITIOJIHCHUE BHEAYAUTOPHOMN
CaMOCTOSITEIbHOM PadOTHI.

3HATh:
— ONPENENICHUs]  CIEAYIOIMX  XUMHUYECKHMX  TOHATHI: | - OICHKA 3a BBINOJHCHHUE W 3alIuTy
BELIECTBO, XHMHYECKMI DJIEMEHT, aroM, MOJIEKyJa, | J17a00paTOpHBIX paboT;

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

OKHCJICHUS, MOJIb, MOJIIpHAs Macca, MOJIAPHBIN 00BeM

FaBOO6paSHBIX BCHICCTB, BCIICCTBA MOJICKYJIAPHOIO U
HEMOJICKYJIIPHOTO CTPOCHUS, PpacCTBOPBI, JJCKTPOJIUT U
HEBJICKTPOJIUT, QJICKTPOJIUTUYCCKAsA Jucconuanys,
OKHCIIUTEIIb n BOCCTA@HOBHTCIIb, OKHCJICHHUEC n

BOCCTaHOBJIEHHE, TEIUIOBOH 3((EeKT peakuuu, CKOPOCTh
XUMHYECKON peaklny, KaTain3, XUMHYECKOe DPaBHOBECHE,
YIJIEPOJHBIA CKeNeT, (pyHKIMOHANbHAS TPYIIa, W30MEpHs,
TOMOJIOTHS;

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

— 3aKOHBbI COXPAHCHUA MACChI
cocCTaBa BCIICCTB,

BCIOICCTB M IIOCTOAHCTBaA

- OICHKa 3a BBIIOJIHCHUE W 3alIUTY
nmabopaTopHBIX PaboT;

- OILICHKa 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;

- OILICHKa 3a BBIITOJTHEHUC
WHVBUIYAILHBIX U TECTOBBIX 33 [aHMIA;

- OIICHKA 3a pElICHUE 3a/1a4;

- OIICHKA 32 BBIMIOJHCHUE BHEAYIUTOPHOM
CaMOCTOSTEITHLHON paOOTHI.

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

- OIICHKa 3a BBITIOJTHCHUEC
UHAWBUAYAJIbHBIX U TCCTOBBIX BaI[aHI/Iﬁ.
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— OCHOBHBIC  TOJIOKEHUS TEOPUH  DIICKTPOIUTHYECKOU
JIACCOIMAIIMM U XapaKTEPUCTUKY B CBETE DJTOH TEOpUU
CBOMCTB OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COEIUHEHHU;

- OIICHKA 3a BBIOJIHCHUE W 3alIUTY
nmabopaTOpHBIX PadoT;

- OIICHKA 3a BBITTOJTHEHHE
WHVBUIYAIbHBIX ¥ TECTOBBIX 3aJJaHMIA;

- OIICHKA 3a pellicHHe 3a/1aY.

— OCHOBHBIE TOJIOKEHUSI TEOPUH XUMHYECKOTO CTPOCHHS
OpraHWYECKUX COEAMHEHUM U XapaKTEpUCTUKY B CBETE 3TOH

- OIICHKAa 3a BBINOJIHCHHE U 3aIlUTy
n1a00paTOPHBIX padoT;

TEOPUH CBOMCTB OCHOBHBIX KJIAaCCOB  OPraHMYECKHX | - OLICHKA 3a BBITTOJIHCHHE
COCJIMHCHU; WHANBUAYATEHBIX M TECTOBBIX 33/ITaHUH.
— XapaKTepUCTHKY COCTaBa, CTPOCHHS, CBOWCTB, TOTYYCHHS | - OLICHKA 3a BBITIOJTHCHHE

u mpuMeHeHnsa BakHeWmmx metamioB (IA w I A rpymm,
AIFOMUHUS, JKelle3a W HEKOTOPHIX d-3JIEMEHTOB) U HUX
COC/IMHEHMUI;

WHANBUIYATFHBIX M TECTOBBIX 3aaHMA;
- OLICHKA 32 peIleHUE 3a/1a4.

— XapaKTepUCTHKY COCTaBa, CTPOSHUs, CBOWCTB, TOTYUCHHS
U mpuMeHeHus BaxHenmmnx Hemetauios (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, MONyUCHHUS
W TpUMEHEHHS Ba)XKHEHIINX KIACCOB  YTIIEBOAOPOJIOB
(ankaHOB, aIKCHOB, aJKHHOB) M WX HanOoJiee 3HAYNMEIX B
HapOJIHOXO3SIIICTBEHHOM ILIaHE IPEICTABUTENICH;

- OICHKAa 3a BbIIIOJIHCHUC HW 3alluTy
nabopaTOpHBIX padoT;

- OLICHKA 3a BBITIOJTHEHHE
WHJIMBUAYAJIbHBIX U TECTOBBIX 3aJIaHU;

- OLICHKA 32 PEILICHUE 33/1a4;

- OLICHKA 32 BHINTOJHEHHE BHEAYAUTOPHON
CaMOCTOSITETIbHOMN PadOTHI.

— XapaKTepUCTUKY COCTaBa, CTPOSHHS, CBOWCTB, MONyUYCHUS
W TPUMEHEHHS BaXHEWIIMX TMPEJICTaBUTENEH 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), TONMCAXapHIOB (Kpaxmama |
LEJUTFOJIO36), AHMJIMHA, AMHHOKHCIIOT, 0eJKoB,
UCKYCCTBCHHBIX W CHHTETHUECKUX BOJIOKOH, Kay4dyKOB,
I1acTMacc;

- OIGHKa 3a BBHINOJIHEHHE U 3alIHUTy
nabopaTOpHBIX padoT;

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

- OLICHKA 3a pelIeHue 3a/1a4.

— Ha3BaHUsI OPTraHMYECKMX H3YYEHHBIX  BEILIECTB
TPUBUAIBHOW MJIM MEXIyHAPOAHOH HOMEHKIIATYPE;

1o

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

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

- OIICHKA 3a PEIICHUE 3a/1a4;

- OIIEHKA 3a BBITOJHEHNE BHEAYIUTOPHOM
CaMOCTOSITEIIbHOM PabOTHI.

— KIacCH()UKALNI0 XUMHYECKUX PEAKIMH MO Pa3IHYHBIM
NpU3HAKaM: YHUCIYy M COCTaBy MPOAYKTOB M PEarcHTOB,
teroBoMy  3ddekry, HampasneHHo, ¢aze, HATHYUIO
KaTaJn3aTopa, U3MEHEHHUIO CTENIeHEH OKHCIEHUS 3JIEMEHTOB,
00pa3ymIrX BelIeCTBa,

- OIICHKa 3a BBIIOJIHCHUE W 3alIUTY
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 BBIIIOJIHCHUE MW 3alluTy
nmabopaTopHBIX PaboT;

- OIICHKA 3a BBITIOJTHCHHC
VWHIVBUIYATLHBIX ¥ TECTOBBIX 3aaHUIA;

- OIICHKA 3a pellicHHe 3a/1aY.
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