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1 IACIIOPT PABOYEWM ITPOT'PAMMbBI YYEBHOM JUCIIUILIUHBI

O0J1acTh NpMeHeHHs padoyeil NPOrpaMMsl

Pabouast mporpamMMa y4eOHON IWCHMILIUHBI SIBISCTCS YacThiO IMPOTPAMMBI TOJITOTOBKU
crienaiaucToB cpeaHero 3BeHa B cooTBercTBuU ¢ PI'OC mo cnenuaneHoct CIIO 35.02.03
TexHomnorust 1epeBooOpadboTKH (YPOBEHb MOJATOTOBKH 0a30BBIi).

Mecto yueOHoii mucuumiauHbl B crpykrype IIIICC3: npopuiabHas JMCHUIIMHA
0011e00pa30BaTEJIbHOI0 IIUKJIA.

Lean u 3a71a4u AUCHMILIMHBI — TPEOOBAHMSA K pe3yibTaTaM OCBOCHUS AHCUHMILIMHBI:
B pesynbrare ocBoeHUS yueOHON NUCIMIUIMHBI O0YYAIOIINICS JOKEH YMETh:

— OIEpUPOBaTh CIEAYIOUIUMU XHUMUYECKUMH TMOHATHUSAMH: BEIIECTBO, XUMHUYECKUU
3JIEMEHT, aToOM, MOJEKYJIa, OTHOCHUTEIbHBIE aTOMHAas M MOJIEKYJISIpHAsT MacChl, HOH,
AJIOTPONHMSI, U30TOMBI, XUMHUUYECKasl CBSI3b, AJIEKTPOOTPHULATEILHOCTh, BaJ€HTHOCTb, CTEIEHb
OKHUCJICHHS, MOJb, MOJSpHas Macca, MOJSIPHBIII 00beM ra3o00pa3HBIX BEIECTB, BELIECTBA
MOJIEKYJISIPHOTO W HEMOJIEKYJISIPHOIO CTPOEHHUS, PAacTBOPBI, B3JIEKTPOIUT M HEDIIEKTPOJIUT,
3JIEKTPOJINTUYECKAS] ~ JUCCOLMAIMs, OKHCIWUTEIb M  BOCCTAHOBUTENb, OKUCIEHUE W
BOCCTAaHOBJICHHE, TEIUIOBOW 3(P(eKT peakuuu, CKOpOCTb XHMHUYECKOH peaKIuu, KaTajmus,
XUMHYECKOE paBHOBECHE, YIJIEPOJAHBIN ckener, (yHKIUMOHANIbHAS TPYINa, H30MEpHs,
TOMOJIOTHS;

— YCTaHaBJIMBAaThb MPUYUHHO-CIEACTBEHHYIO CBSI3b MEXAY COJIEP)KAaHHUEM 3aKOHOB
COXpPAHEHHUsI MAacChl BEIIECTB M IOCTOSHCTBA COCTAaBa BEIIECTB M HANMMCAHUEM XHUMHUYECKHUX
dbopMyI U ypaBHEHUI;

— YCTaHABJIMBATh DJBOJIOLMOHHYIO CYIIHOCTb MEHJEIEEBCKO M  COBPEMEHHOMU
bopmynupoBok nepuoguueckoro 3akona /[.M1.Menneneesa;

— 00BACHATh (U3NYECKUN CMBIC CHUMBOJHUKU MEPUOJNYECKON TaOIUIbl XMUMUYECKUX
sanemeHToB JI.M.MeHneneeBa (HOMEpOB 3JIeMEHTa, MEPHOAA, TPYMIbI) M YCTaHABIMUBATh
IPUYMHHO-CJIE/ICTBEHHYIO CBSI3b MEXJY CTPOCHHEM aTOMa U 3aKOHOMEPHOCTSIMU M3MEHEHUs
CBOWCTB 3JIEMEHTOB U 00Pa30BaHHBIX UMH BEILECTB B EpUOJIaX U IPyIMax;

— YCTAaHaBJIMBATh 3aBUCHUMOCTb CBOMCTB XMMHUYECKHX BEIECTB OT CTPOECHUS ATOMOB
00pa3yrommx X XMMHUYECKHUX 3JIEMEHTOB;

— OOBSCHATH 3aBHCHMOCTb CBOMCTB BELIECTB OT HUX COCTaBa U  CTPOCHUS
KPUCTAJTIMYECKHUX PELIETOK;

— HCII0JIb30BaTh B y4eOHOU M MPOo(heCcCHOHATBLHON 1eATeIbHOCTH XUMUUECKHE TEPMUHBI
Y CUMBOJIUKY;

— OTpa)kaTh COCTAaB OPTaHUYECKUX COCTMHEHUH C MTOMOIIIBI0O XUMUYECKHX (POPMYII;

— OTpaXkaThb XUMUYECKHUE MPOLIECCH C TOMOLIBIO YPAaBHEHUN XUMUYECKUX PEAKIUI;

— OOBSACHATH CYIIHOCTh XUMUYECKHX MPOIIECCOB;

— YCTaHaBIIMBAaTh MpPHU3HAKW OOLIET0 M pa3IU4YHOTO B THUIMOJOTHUM peakuuid Jyis
HEOPraHWYECKON U OpraHUYeCKON XUMUH;

— COCTaBJIATh YPaBHEHHUS PEAKLUi C MOMOIIBIO METOA HIEKTPOHHOTO OanaHca;

— OOBSACHSATH 3aBUCUMOCTb CKOPOCTH XUMHUUYECKOM peakui 1 MOJ0KEHUsI XUMHUUYECKOTO
pPaBHOBECHSI OT Pa3INYHBIX (PaKTOPOB;

— BBINIOJIHATh XWMHUYECKUI SKCIIEPUMEHT B TIOJHOM COOTBETCTBHHM C IpaBUIaMH
0€30I1aCHOCTH;

— HaOmoAaTh, (PUKCUPOBATh M OIMUCHIBATH PE3YJbTAThl MPOBEICHHOTO XWMHYECKOTO
IKCIEPUMEHTA;



— MPOBOJUTH CAMOCTOSATEIHHBIA MOUCK XUMHUYECKOW WH(OPMALUK C HCIOIH30BAHUEM
pa3IMYHBIX HMCTOYHUKOB (HAyYHO-TIONMYJSPHBIX W3/aHUN, KOMIIBIOTEPHBIX 0a3 JaHHbIX,
pecypcoB UnTepHeTa);

— HCII0JIb30BAaTh KOMITBIOTEPHBIX TEXHOJOTUH 1Jisi 00pabOTKU M Iepesayd XMMHUYECKOH
uH(pOpMaIIUU U e MPeICTaBICHHs] B Pa3INYHbIX (hopMax;

— YCTaHaBJIMBAaTh 3aBUCUMOCTh MEXAY Kauye€CTBEHHOW M KOJIMYECTBEHHOW CTOPOHAMU
XUMHUYECKHX 0O0BEKTOB H MPOIIECCOB;

— peliaTh pacyeTHbIE 33J]a41 110 XUMUYECKUM (opMysiaM U YPaBHEHHUSM;

— OOBACHATh XHMHUYECKHUE SIBJICHUS, MPOUCXOMALIME B TMpUpOAE, OBITYy H Ha
IIPOU3BOICTBE;

— OIpeAeNATh BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKUX MPEBPALIEHUNA B Pa3IMYHBIX
YCIIOBHUSIX;

— co0MI01aTh MpaBUiIa SKOJOTHUYECKH IPAMOTHOTO MOBEACHUS B OKPYXKAIOIIeH cpee;

— OLICHMBATh BIIUSIHUE XUMHYECKOTO 3arps3HEHUs OKPYXKAIOIIEH Cpellbl Ha OpPraHu3M
YEJIOBEKa U APYTHE KUBbIC OPTaHU3MBI,

— cobmogaTh TpaBuia 0e30macHOro oOpallleHuss ¢ TOPIOYUMH U TOKCHYHBIMH
BelIeCTBaMH, J1a00paTOPHBIM 000PYyI0OBaHHEM;

— MOJTOTaBJIMBATh PACTBOPHI 33JaAHHOM KOHIICHTPALIUU B OBITY U HA TTPOU3BOJICTBE;

— KPUTHUYECKHU OLICHUBATh JIOCTOBEPHOCTh XMMHUYECKON MH(OpMALIUU, MOCTYNAIOIIEH U3
Pa3HBIX UCTOUYHUKOB.

B pe3ynbrate ocBoeHUs yueOHOM NUCHUIUIMHBI 00YYarOIIHIACs TOMKEH 3HATH:

— OIPEACIICHUs CICAYIONINX XUMUYECKUX MOHSATHH: BEIIECTBO, XUMUUYECKHHN SJIEMEHT,
aTOM, MOJIEKYyJa, OTHOCHUTEJIbHBbIE aTOMHasi M MOJIEKYJSIpHas MaccChl, HOH, aJUIOTPOIMS,
M30TONBI, XUMHUUYECKAsl CBA3b, AJIEKTPOOTPHUIATEIbHOCTh, BAJIEHTHOCTh, CTENEHb OKHCIICHUS,
MOJIb, MOJISIpHasl Macca, MOJISIPHbINA 00BEM ra3000pa3HbIX BEIIECTB, BELIECTBA MOJEKYJISIPHOIO
1 HEMOJIEKYJIIPHOTO CTPOEHHUS, PACTBOPBI, SJIEKTPOIUT U HEIJIEKTPOJHT, 3IEKTPOJIUTUYECKAS
JUCCOLIMAIMsS, OKHCIUTENb U BOCCTAHOBHUTENb, OKHMCIEHHE W BOCCTAHOBJICHHE, TEIJIOBOM
abdeKkT peakiuu, CKOPOCTh XWMHUYECKOW peakluu, KaTaliu3, XHMHUYECKOe paBHOBECHE,
YTJIEPOJIHBIN CKeTNeT, GyHKIIMOHATbHAS TPYIITa, H30MEPHSs, TOMOJIOTHS;

— 3aKOHBI COXPaHEHUsI MacChl BEIIECTB U OCTOSIHCTBA COCTABA BEIIECTB;

— XapaKTepUCTUKY DJIEMEHTOB MaJbIX M OOJIBIIUX TMEPUOJOB IO HMX TOJIOKEHHUIO B
Ilepnonnueckoni cucreme J1.11.Menneneena;

— XapaKTepUCTUKY BAXHEHIIMX TUIOB XUMHUYECKHUX CBSI3€d M OTHOCHTEIBHOCTH 3TOH
TUIIOJIOTUH;

— OCHOBHBIE TIOJIOKEHUSI TEOPHUH DJICKTPOITUTHUYECKON JTUCCOLMALNUA U XaPAKTEPUCTUKY
B CBETE ATON TEOPHUU CBOWCTB OCHOBHBIX KJIACCOB HEOPTaHUUYECKUX COEIUHEHUI;

— OCHOBHBIE TIOJIO)KEHUSI TEOPUU XUMHUYECKOTO CTPOCHHS] OPraHUYECKUX COCIUHEHUN U
XapaKTEPUCTUKY B CBETE 3TOM TEOPUU CBOMCTB OCHOBHBIX KJIACCOB OPraHUYECKUX COCAMHEHUM;

— XapaKTEepUCTUKY COCTaBa, CTPOCHUS, CBOMCTB, MOJYyUYCHUS U TPUMEHEHHUS BaXKHEHIIINX
metauioB (IA u Il A rpymi, amroMuHus, *Kene3a U HEKOTOPhIX d-3JIEMEHTOB) U UX COCIMHEHMUIA,

— XapaKTEepUCTUKY COCTaBa, CTPOCHUS, CBOMCTB, MOJIYyYEHUS U TPUMEHEHUSI BaXKHEHIITNX
HemeraiioB (VIII A, VIIA, VIA rpynn, a takxke a3zora u ¢ocdopa, yriepoga U KpeMHUs,
BOJIOPO/Ia) U UX COCTMHEHUI;

— XapaKTEepUCTUKY COCTaBa, CTPOEHUS, CBOMCTB, MOJYUYEHUS U TPUMEHEHUS BaXKHEUIIINX
KJIACCOB YTJIEBOJOPO/IOB (AJIKaHOB, LIMKJIOAJIKAHOB, aJIKEHOB, aJIKWHOB, apEHOB) U UX Hanbosee
3HAYMMBIX B HAPOJIHOXO35IMCTBEHHOM IIJIaHE TIPE/ICTABUTEIECH;

— XapaKTEepUCTUKY COCTaBa, CTPOEHUS, CBOMCTB, MOJYYEHHUs U TPUMEHEHUS BaXKHEUIIINX
MpeJICTaBUTENIeH KIaCCOB OPraHMYEeCKUX COSAMHEHUN: METaHOJIa U 3TAHOJA, CJIOKHBIX 3(pUpOB,
JKUPOB, MBUI, aIbJIeruI0B ((HopMambIeTUIOB U aleTalbJeruaa), KETOHOB (aleToHa),
KapOOHOBBIX KHUCIOT (YKCYCHOM KHCJIOTBHI), MOHOCAaXapuioB (TJIFOKO3BI), JHUCAaXapHIO0B



(caxaposbl), mMonMcaxapujoB (KpaxMania M IEJUTFOJIO3bI), aHWJINHA, AMHUHOKHUCIOT, OENKOB,
HCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH, Kay4yKOB, I1JIaCTMACC;

— Ha3BaHMS OPTAHMYECKUX M3YYEHHBIX BEIIECTB MO TPUBUAIBLHON WM MEXITYHAPOIHON
HOMEHKJIATypE;

— KJIacCU(UKAMIO XUMUYECKUX PEAKIUI M0 Pa3InYHBIM MPU3HAKAM: YUCITY U COCTaBYy
IPOJYKTOB M PEareHTOB, TEIUIOBOMY 3P QeKTy, HalpaBieHUIo, (a3e, HATUMYHIO KaTalIn3aTopa,
M3MEHEHUIO CTENICHEe OKHCIICHHSI 3JIEMEHTOB, 00Pa3yIOIUX BEIECTBa;

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

OcBoeHue coaepkanusi yueOHON AUCHUIUIMHBI «XUMHS» 00ECIEUMBACT JOCTHKEHUE CTYJIEHTAMU
CJIEYIOLIUX PE3YJIbTATOB:

JIMYHOCTHBIX:

— YyBCTBO F'OPJIOCTH M YBAKEHUSI K UCTOPUU U JTOCTUIKEHUSIM OTE€UECTBEHHOM XUMHUYECKOH
HAyKH; XUMUYECKH T'PaMOTHOE TOBEJIEHUE B MPO(ECCHOHATBLHON NEATEIHHOCTH W B OBITY NPHU
o0pallleHuu ¢ XUMUYECKUMH BEIIeCTBAMU, MaTepUualaMy U TPOIECCAMU;

— TOTOBHOCTH K IPOJIOJKCHHUIO 00pa30BaHWs M TOBBIINICHHS KBaTM(UKANUKA B M30paHHOU
pohecCHOHANBHOM 1eATEIbHOCTH U O0OBEKTUBHOE OCO3HAHUE POJIM XUMUYECKHX KOMIIETECHIHI B
3TOM;

— YMEHHUE MCIOJIb30BaTh JOCTUKEHUS COBPEMEHHOM XMMHUYECKOM HAYKH M XUMHUYECKHUX
TEXHOJIOTUI IS TIOBBIIMICHUS COOCTBEHHOT'O HWHTEIUICKTYalIbHOTO pPa3BUTHS BBEIOpaHHOU
npodeccuoHaNbHOM NesTeNbHOCTH;

MeTanpeIMeTHbIX:

— HCHOJB30BaHUE PA3JIMYHBIX BUJOB I03HABATEIbHON JEATEIIBHOCTU U OCHOBHBIX
WHTEIJICKTYaTbHBIX OMepanuid (MMOCTAHOBKHM 3aqadd, (QOpPMYIUPOBAHUS THUIIOTE3, aHAIM3a U
CUHTE3a, CpaBHEHUS, 0000IIECHNS, CUCTEMAaTU3allU1, BBISBICHUS IPUYUHHO-CIIEICTBEHHBIX CBS3CH,
MOMCKA aHaJIOTOB, (hOPMYIUPOBAHUS BBHIBOAOB) JUJISl PEIICHUS MMOCTABIEHHOMN 3a/a4yu, MPUMEHEHHE
OCHOBHBIX METOJIOB MO3HAHUs (HAOIIOACHUSI, HAYYHOTO SKCIIEPUMEHTA) ISl U3YUEHUs PA3IUYHBIX
CTOPOH XHMHYECKUX OOBEKTOB U TIPOIECCOB, C KOTOPHIMU BO3HHKAaET HEOOXOAMMOCTH
CTaJIKMBaThCs B MpodecCHOHATBHOU cdepe;

— UCIIOJIb30BAaHUE DPA3JIMYHBIX HCTOYHUKOB I TIOJIYYCHHS XUMHUYECKOW WH(MOpMAIH,
YMEHHE OLIEHUTH €€ JOCTOBEPHOCTH AJISI IOCTHXKEHHUSI XOPOIIUX Pe3ylbTaToOB B MPOPECCHOHATBHON
chepe;

NpeJIMeTHbIX:

— c(OpMUPOBAHHOCTH TPEACTABICHUI O MECTE XMMHUU B COBPEMEHHOM HAy4YHOW KapTHHE
MUpa; TTOHUMAaHUE POJM XUMUU B (POPMHpPOBAHHHM KPYyrozopa M (yHKIIHMOHATHHOW TPaMOTHOCTH
YyeJloBeKa I PellieHus] MPaKTUUECKUX 3aj1ay;

— BJIaJICHHE OCHOBOMOJATalOUUMU XUMUYECKUMH MOHSTHSIMHU, TEOPUSMH, 3aKOHAMU U
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHME XUMUYECKON TEPMUHOJIOTHEN M CUMBOJIMKOM;

— BJIAJICHUE OCHOBHBIMU METOJAMH HAYYHOTO MO3HAHUsS, HCHOJb3yeMbIMU B XHUMHHU:
HaOJIOZICHUEM, OIHMCAHMEM, W3MEPEHHEM, SKCIEPHUMEHTOM; yMeHHe oOpabaThiBaTh, OOBSCHATH
pe3ynbTaThl MPOBEICHHBIX OMBITOB U JIeJaTh BBIBOJBI; TOTOBHOCTh M CIIOCOOHOCTH MPUMEHSTH
METO/IbI TTIO3HAHUS MPU PEIICHUH MPAKTHYECKUX 3a/1a4;

— ¢(hopMHPOBAHHOCTh YMEHHUS JJaBaTh KOJIMYECTBEHHBIE OLIEHKH U MTPOU3BOIUTH PACUYETHI 10
XUMHUYECKUM (OPMYJIaM B YPaBHEHUSIM;

— BIIQJICHHE TIPABUIIAMU TEXHUKH 0€30MaCHOCTH MPH HCIIOIH30BAaHIUH XUMHUUECKHUX BEIIECTB;

— c(hOpPMHPOBAHHOCTH COOCTBEHHOMW MO3HUITUH M0 OTHOIICHHUIO K XUMUYECKON MH(POpMaInu,
MOJIy4aeMOU U3 Pa3HbIX UCTOYHHUKOB.

TexHUK-TEXHOJOT JIOJDKEH 00JamaTh OOMMWMHM KOMMETEHIUSMH, BKIIOYAIONIUMH B CeOst
CHOCOOHOCTB!

OK 1 IloHumaTh CyIIHOCTH M COLMAIBHYIO 3HAYMMOCTh CBOEH Oyaymied mpodeccum,
IIPOSIBIIATH K HEH YCTOMYUBBIN UHTEPEC.

OK 2 Opranu3oBbiBaTh COOCTBEHHYIO JI€ATEIBHOCTh, BBHIOMPATH THIIOBBIE METOIbI H
CHOCOOBI BHITTOJIHEHUS TPO(hECCHOHANBHBIX 3a/1a4, OLIEHUBATh UX 3()(hEeKTUBHOCTH M KAYECTBO
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OK 3 IlpuHuMaTh pemieHus] B CTAaHAAPTHBIX M HECTAHIAPTHBIX CUTYAIMSIX U HECTH 32 HHUX
OTBETCTBEHHOCTh

OK 4 OcymecTBiarh TOUCK M HCHOJb30BaHHWE HH(OpPMAIMH, HEOOXOIUMON s
3¢ (peKTUBHOrO BBIMOIHEHUSI MPO(ECcCCHOHANBHBIX 3a/ay, MPOGECCHOHATBHOIO M JIMYHOCTHOTO
pa3BUTHS

OK 5 Hcnomp3oBath  WH(DOPMAIMOHHO-KOMMYHHMKAIIMOHHBIE ~ TEXHOJOTHH B
po(hecCHOHATTLHOM e TEIbHOCTH

OK 6 PabGoratp B KOJUIEKTHBE W KoMaHie, S(D(PEKTHUBHO 0OMIATHCA C KOJUICTaMH,
PYKOBOJICTBOM, ITOTPEOUTEIISIMHU.

OK 7 bparp Ha ce0s OTBETCTBEHHOCTh 3a PabOTy UJICHOB KOMaHbl (IIOAYMHEHHBIX),
pe3yNbTaT BBIMOJIHEHUS 3a/IaHUM

OK 8 CamocTosTensHO onpeAessaTh 3a1a4i Tpo(hecCHOHATBFHOTO U JMYHOCTHOTO Pa3BUTHUSA,
3aHMMATHCS CaMOOOPa30BaHUEM, OCO3HAHHO IIJIAHMUPOBATH IMOBHIICHNE KBATU(UKAIIUN

OK 9 OpuentupoBaTbcs B YCIOBHUSX 4YacTOM CMEHBI TEXHOJOTHH B MpOodecCHOHATbHOU
JeSATeTbHOCTH



2 CTPYKTYPA U COAEP)KAHUE YYEBHOU JUCIHUATLIAHBI

Bun yuyeOHo# padoThI

O0BbeM yacoB

MaxkcumanbHasi yueOHasi Harpy3ka (Bcero) 167
O0s3aTesIbHAs1 Ay IUTOPHAs YueOHasi Harpy3Ka (Bcero) 117
B TOM YHCJIE:
JIEKIIUHI 78
JabopaTopHbBIC PAOOTHI 22
MPAKTUYECKUE 3AHATUSA 17
KOHTPOJIbHAsI paboTa 1
KypCOBOM MPOEKT -
CamocrosiTesibHas paborTa o0yuyaruierocs (Bcero) 50
B TOM YHCIIE:

MOJITOTOBKA K MPAKTHYECKUM padoTam; 20
BBITIOJTHEHHUE pedeparTos. 30
[TpomexyTouHas aTTecTanus: B popmMe KOHTPOIBHOU pabOThI lcemectp

JK3aMeHa 2ceMecTp




2.1 TemaTnuyeckuii IVIaH U coiepKaHue Y4eOHOH JUCHUIVINHBI XHMHUS
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Pasznen 1 O0masi 1 Heopranuyeckasi XUMHs 51 +30¢p P
Tema 1.1 Xumusi — HayKa 0 BelecTBax 4 21+2np | 3HaTh: ONpENENIEHHUs XMMHYECKUX ITOHSITHH;
Benenue. Cocras Bemiecta. M3mepenue 3aKOHBI ~ COXpPAHEHUsI MacChl  BEIIECTB U
1. BEILECTBA. ATperaTHble COCTOSIHHSI BEIIECTBA. 2 2T IIOCTOSIHCTBA COCTaBa BEIIECTB. OK 1-9 1
CwMmecu BelIecTs. VYMeTh: onepupoBaTh XUMHUUYECKUMU TOHSATHIMU,
YCTaHaBIMBATh MPUYUHHO-CIEACTBEHHYIO CBS3b
MEXy COJEp>KaHUEM 3aKOHOB COXPAHEHHS MACCHI
BEILIECTB M TIOCTOSTHCTBA COCTaBa BEIECTB U
HaIlUCaHUEM XUMHUYECKUX (POpMYJ U YpaBHEHUIA;
UCIIONIb30BaTh B y4eOHOW U TpodeccHOoHaTbHON
[Tpaktuueckas padota Ne 1 Pacyer 3agau Ha JIEATEIIbHOCTH XUMHYECKHE TEPMUHBI u
2 HAaXO0KJIEHNE OTHOCUTEILHON MOJIEKYJISIPHOU 2 . CHMBOIMKY; pELIaTh PAcuETHbIE 3alaud 10 | .\ g 5
' MacCChl, ONTPEAEIEHNE MACCOBOM J0JIN p XUMUYECKUM  (opmylaM W ypaBHEHUSM;
XUMUYECKHUX AJIIEMEHTOB B CJIO’KHOM BEIIECTBE. yCTaHaBIIUBATh 3aBUCUMOCTh MEXIY
Ka4eCTBEHHOM U KOJIMYECTBEHHOW CTOPOHAMH
XUMHUYECKHX OOBEKTOB M TPOIIECCOB; OOBIACHITH
XUMUYECKUE SIBJICHUS, POUCXOSAIIUE B TPUPOJIE,
OBITY U Ha TPOU3BOJCTBE; OOBSICHITH CYIIHOCTh
XUMHUYECKUX MPOLIECCOB.
Tema 1.2 Ilepuoanyeckuii 3aK0H U MePUOAUIECKAS 3HaTh: XapaKTEPUCTUKY DIIEMEHTOB MalbIX H
cucrema xummnueckux 3jaemMenToB J[.MU.Menaeseena. 4 4T OONBIIUX TIEPUOJIOB TIO UX TIOJOXKEHUIO B

CTtpoeHue aToma.

nepuoanudeckon cucreme [I.1. Menneneesa.




[Tepuoanueckuii 3akon /.M. Menaeneena.

YMern: yCTaHaBJIMBATh ABOJTIOLIMOHHYIO
CYIIHOCTh  MEHJCIICEBCKOH M  COBPEMECHHOMU
dbopMynmupoBOK Tepuoamueckoro 3akoHa JI.U.
MenneneeBa; OOBICHATh (U3UYECKUNA  CMBICI
CHMBOJIMKH MEePUOINYECKON Ta0IULIBI
xumudyeckux oaaeMmeHtoB J[.M. MenngeneeBa u
yCTaHABIMBATh MPUYUHHO-CIEACTBEHHYIO CBS3b

3 Crpoenue atoma. CocTaBiieHHE SJEKTPOHHBIX 4 4t MEHILY CTDOCHHMCM aTOMA M SAKOHOMEPHOCTAMI |- 3y 1 g
4, . W3MEHCHHUS CBOWMCTB JIEMEHTOB M OOpPa30BaHHBIX
KOH(UTYpaluii aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
MMHU  BEIIECTB B IMepuoAax U  TIpynnax;
yCTaHaBIIUBATh 3aBUCUMOCTH CBOMCTB
XUMHUYECKHUX BEIIECTB OT CTPOEHUS aTOMOB
00pazylommx UX  XUMHUYECKUX  DJIEMEHTOB;
OTpa)KaTb XUMHUYECKHUE NPOLECCHl C IOMOIIbIO
YPaBHCHHI XUMHYECKHX PEAKINH; OOBICHSITH
CYIIHOCTb XMMHUYECKUX MPOLECCOB.
Tema 1.3 CTpoenue BemecTBa 4 4T 3HaTh: XapaKTEPUCTUKY BaKHEHIIMX TUIIOB
[TonsiTue o xumMuueckoi cBsi3u. KopaneHTHas XUMHUYECKUX CBSI3€d M OTHOCUTEIBHOCTH ATOU
5 XUMUYECKast CBsI3b. IOHHAss XUMHUYECKast CBS3b. TUTIOJIOTHUH.
6. Meramnuueckas XUuMHYECKast CBS3b. 4 4t YMeTh: 00BACHATH 3aBUCUMOCTD CBOMCTB BemecTB | OK 1-9
' Bonoponnast xumuyeckas CBs3b. OT WX COCTaBa MU CTPOCHHUS KPUCTAJUTMUYECKUX
KommiekcoobpazoBanue. pELIEeTOK.
Tema 1.4 [IlucnepcHbie cHCTEMbI 2 2T 3HaTh: KJIAcCU(UKALNIO IUCIEPCHBIX CHCTEM B
3aBUCMMOCTH  OT  arperaTHOr0  COCTOSIHUA
JTUCIIEPCUOHHON cpeibl U JIucnepcHol asbl, a
TaKkke IO pa3Mepy HUX YacTUL; 3HaYeHHUE
[ToHsiTHE O TMCIIEPCHBIX CUCTEMAX. 3HAYEHUE JIACTIEPCHBIX ~CHCTEMax JKMBOM W  HEXKUBOU
7. JIUCTIEPCHBIX CUCTEM KUBOW U HEXKUBOU 2 2T MPUPOJIE U MPAKTUYECKOM KM3HU YeIIOBEKa. OK 1-9
MIPUPOJIE M TPAKTHICCKON KU3HU YEITOBEKA. YmeTs: OTIEpUPOBATH CJIETYIOIUMHU
XUMHYECKUMU TIOHSITHSIMH: JuUcCHepcHas ¢asa,
IUCTIEPCUOHHAs  cpela, TpyOoaAHCHepCHBIE |
TOHKOJIMCIIEPCHBIE CUCTEMBI, KOATYJISIIUSI.
Tema 1.5. Xumnueckue peakunu 10 6T+4np | 3HaTh: oOmNpeneNieHUus XUMUYECKUX IOHSTHUH;
8. Knaccudukanus XuMHUECKAX PEaKIIUi. 4 Az KIACCU(PUKALMI0O XMUMHYECKUX  peakuuid 1o OK 1-9
0. CKOpPOCTh XUMUYECKUX PEaKIUi pasJIM4YHBIM  IIpU3HAKaM: YHUCIY H  COCTaBY
10. | O6GpaTMMOCTh XMMHYECKMX PEAKIIUH. 2 21 IPOJYKTOB U pEAareHToB, TemnoBoMy 3¢dekry, | OK 1-9




XUMHUYECKOE PABHOBECHE.

HalpapicHUIO, (ase, HATMYHIO KaTalu3aTopa,
U3MCHEHHMIO CTENCHEeH OKHUCICHUS 3JIEMCHTOB,
00pa3yromux BEIecTBa.

VYMeTh: ONeprupoBaTh XUMUUYCCKUMH MMOHSTHIMHU,;
06’b$ICHSITB CYIIHOCTh XHMMHUUYCCKUX IIPOLECCCOB,
OOBSICHATh 3aBHCUMOCTH CKOPOCTH XHUMHYECKOU
PCaKM U MOJOXKCHUA XUMHUYCCKOI'0 PAaBHOBCCHUS
oT Pa3INYHBIX (bakTopos; OIPEICTISTh
BO3MOXHOCTH IMPOTCKAHUA XUMHUYECCKUX
NpEBpaIICHH B Pa3IMYHBIX YCIOBHUAX; peEIIaTh
pacyeTHbIC 3aa4H.

[TpakTuueckas pabota Ne 2 CkopocTb

11. . 2 2n0p OK 1-9
XUMHUUYECKHUX PEAKINM
12 [TpakTuueckast pabota Ne 3 Xumuueckoe 2 2mp OK 1-9
paBHOBECHE
Tema 1.6. OcHOBHBIE KJIACCHI HEOPTAHUYECKHX 8 61+2p 3HaTh: OCHOBHBIE KJIACCHI  HEOPraHMYECKHUX
coe/IMHEeHHUI M UX CBOICTBA COCIMHEHUN M HX XapaKTEpUCTUKY: CBOWCTBA,
13. Oxcupapl. OcHoBanus. Kucnotsr. Conun 4 4t TOTYMICHHE T TIPHMCHCHHC, TEHETIHCCKYIO CBISh | oK 1-9
14. MEK]ly KJIacCaMU HEOPTaHUYECKUX COCTMHEHUN.
VYMeTh: oOTpakaTb XMMHUYECKHE MPOLECCHl ¢
IIOMOIIBI0 YPAaBHEHHMM XHWMHYECKHX PEaKLHi;
OOBSICHATH CYHIHOCTb XHUMHUYECKUX IPOLECCOB;
BBITMIOJHATh XUMHUECKUNA 3KCIIEPUMEHT B MOJIHOM
15 I'eneTnyeckas cBs3b MEXAY KlaccaMu 5 ’r COOTBETCTBUM C MpaBUIamMH O€30MacHOCTH; OK 1-9
" | HEOpPraHUYECKUX COCTMHECHH. HaOmogaTh,  (UKCUPOBATH W OIMKCHIBATH
pe3yJIbTaThl IIPOBEJEHHOTO XUMHYECKOTO
AKCIIEPUMEHTa; coOII0aTh NMpaBuia 6€30MacHOro
oOpamieHus ¢ TOPIOYMMHU U TOKCHYHBIMHU
BEIIIECTBAMH, JTAOOPATOPHBIM 000PYTIOBAHUEM.
16. [TpakTtuyeckas padora Ne 4 Perienue 3a1a4 1o 2 2np OK 1-9
XUMHUYECKHM YPaBHEHUSIM
Tema 1.7. PacTBOpBI. Di1eKTpOIUTHYCCKAS 10 61+4np 3HaTh: ONPEEIECHN XUMUUECKUX TTOHATUM;
AUCCOLHALINS. OCHOBHBI€ MTOJIOKEHHSI TEOpUHU
[TonsiTue o pactBopax. Konuenrpanus AIEKTPOJINTUYECKON TUCCOLIMALUH U
17. | pactBopoB. Teopus 23NEKTPOJIUTHUECKON 2 2T XapaKTEPUCTUKY B CBETE 3TOU TEOPUHU CBOMCTB OK 1-9

JUcCCcolralu. I[I/ICCOI_II/IaI_II/ISI BOJbI

OCHOBHBIX KJIACCOB HCOPTraHUYICCKUX COCHHHCHHﬁ.




Bonoponnsiii nokaszarens. Cpena BOJHBIX

YMeTh: OICpUpPOBATh XUMHUYCCKUMHU IIOHATHUAMU,

18. | pacTBOpOB 31eKTpoaUTOB. Peakiuu oOMeHa B 4 Ar pemath pacveTHBIC 3ajauM W MOATOTABIMBATE | - | g
19. | BoAHBIX pacTBOpax 3MEKTPOJIUTOB. ['uaponus pacTBOPHI 33aHHOW KOHILIEHTPAIMK B OBITY M Ha
Kak 0OMEeHHBIH npolecc. IIPOM3BOJICTBE; OTPaXaTh XUMHUYECKHUE MPOLECCHI
20 [TpakTuyeckas padora Ne 5 Peakuimu HOHHOTO 2 2up C IOMOIIBIO YPaBHEHHM XUMHUYECKHMX DPEaKLHM; OK 1-9
" | oOmeHa. OOBSICHATh CYHIHOCTb XHUMHUYECKUX IPOLECCOB;
BBITOJHATh XUMHUUYECKUH 3KCIIEPUMEHT B MOJIHOM
COOTBETCTBUM C MpaBUIaMH  O€30MACHOCTH;
HaOmonaTh,  (QUKCUpPOBATH U OIUCHIBATH
21. [TpakTuueckas pabota Ne 6 ['maponus comneit. 2 2np pe3yJIbTaThl MIPOBEJICHHOTO xumuueckoro | OK 1-9
HKCIEPUMEHTA; COOJII0IaTh MpaBHUia OE301acHOro
oOpalieHuss ¢ TOPIOYMMHU M TOKCHYHBIMU
BEIIECTBAMH, JJA00OPATOPHBIM 000pYIOBAHHEM.
Tema 1.8. OkucIUTEIBLHO-BOCCTAHOBUTEIbHbIC 9 41+Snp+ | 3HaTh: OIpENENeHHUs XUMHMUYECKHUX IOHSATH;
peakuuu 30cp KJIacCU()MKALMIO BEHIECTB U TPOILECCOB C TOYKU
22. | OKMCIUTETbHO-BOCCTAHOBUTEIbHBIC PEAKIUH. 4 A 3pEHMSI OKUCIIEHUSI-BOCCTAHOBIICHMSL. OK 1-9
23. | Metoa 3ieKTpoHHOTO OajaHca. YMeTh: onepupoBaTh XUMHUUYECKUMU TOHSATUIMU,
COCTaBIIAITh ypPaBHEHUs peakUUid C IOMOIIBIO
METOJla DJIEKTPOHHOro 0OanaHca; BBIOJIHATh
XUMHUYECKUN 9KCIIEPUMEHT B MIOJIHOM
24, [TpakTuueckast pabota Ne 7 OKUCIUTETHHO- COOTBCTCTBHHM  C  NPABHIAMH  0E30MacHOCTH;
25. | BoccTaHOBHTENBHEIE peaKIIH, 4 4mp HaOmonate,  ¢ukcupoBaTb M onuckBath | OK 1-9
pe3yJbTaThl MIPOBEJIEHHOTO XUMHYECKOTO
HKCIEPUMEHTA; COOJII0IaTh MpaBUia 6€301MacHOro
oOpallleHuss ¢ TOPIOYMMH UM TOKCHUYHBIMU
BEIIECTBAMH, J1a00PaTOPHBIM 000pYyIOBAHHUEM.
26. | KonTponpHas pabota 1 Imp OK 1-9
Camocmosmenvhas paboma o6y4aOuuxcs: 30 30c
MOJIFOTOBKA K MPAKTUYECKUM paboTam. P
1 kypc 2 cemecTp
Tema 1.9. Xumusi 3JieMeHTOB 18 141+4n1p | 3HaTh: XapaKkTEpUCTHKY COCTaBa, CTPOCHMUS,
O6mas xapakTtepucTika MetamuioB. Oomue CBOICTB, IOJIyYEHUSI U NPUMEHEHUS Ba)KHEUIINX
27. | ciocoObl momydenus: meranios. Kopposus 2 21 metaiioB (la u II a rpynn, amomunus, xeneza u | OK 1-9
METaJIJIOB. HEKOTOpBbIX d-3JIEeMEHTOB) M MX COEIMHEHMH;
28. [llenouyHbIe U MIEIOYHO3EMEILHBIC METAILIEI. 2 2T XapaKTEpUCTHKY COCTaBa, CTPOEHHsA, CBOWCTB, | OK 1-9
29. | AmoMuHu# " ero coenuHeHus. JKenes3o u ero 2 21 NOJNy4YCHUs W HPUMEHCHHMs  BaxHemux | OK 1-9




COCOAMHCHUS.

OO6mas xapakTepucTika HeMeTauioB. Bogopon.

nemerauioB (VII a, VIla, VIa rpynm, a Takxke
azota u (¢docdhopa, yriaepoga U KpPEMHHUS,

30. 2 2T . OK 1-9 1
biiaropoansbie ra3bl. BOJIOPO/Ia) U UX COCJIMHEHUM.
31. I"anorensl. Cepa v €€ COeAMHEHUS. 2 2T YMeTh: ycTaHaBIMBaTh 3aBUCUMOCTh CBOMCTB | OK 1-9 1
32. | Asor u dpocdop. Yraepoa u KpeMHHUI. 2 2t XUMUYECKUX  BEIIECTB OT CTPOCHUA aromoB | OK 1-9 1
33 JlaGopaTtopnas padora Ne 1 [Tonyuenue u 2 o o0pasylollMX HMX  XUMHYECKMX  DJIEMEHTOB; OK 1-9 5
' CBOMCTBA HEMETALIOB. p UCIIOJIb30BaTh B y4eOHOW W TpodeCCHOHATBHOU
34 JlaboparopHuas pabota Ne 2 Criennuueckue 2 21p ACATCJIPHOCTH  XMMMYECKME  TCPMHUHBI u OK 1-9 2
" | cBOMCTBA METAJLIOB. CHMBOJIUKY; OTpa)kaTh XMUMHYECKHE MPOIECCHl C
MIOMOILBI0 YPAaBHEHHI XHMMHUYECKHX PEaKLHii;
OOBSICHATh CYIIHOCTh XHMHYECKUX IPOIIECCOB;
COCTaBJISITh YPAaBHEHUS pPEAKUUNA C TOMOLIBIO
METOJIa  JJIGKTPOHHOrOo ©OajaHca; TMPOBOJIUTH
CaMOCTOSITEJIbHBIN TIOUCK XUMHUYECKOU
uHpOpMAlUM C UCIHOJIb30BAHUEM Pa3JIMYHBIX
UCTOYHUKOB  (HAYYHO-TIOMYJISIPHBIX  HM3IAHHIA,
KOMITHIOTEPHBIX 0a3 JTAHHBIX, pecypcoB
. . WHTEpHETa);  HUCIOJIb30BaTh  KOMIBIOTEPHBIX
35 3aueTHOE 3aHATHE MO OOIIEH 1 HeOpraHNYeCKOH 2 o Texwonormii i o6paGoTkm M mepenaun | OK 1-9 1
XUMIH XUMHUYECKON MH(POpPMAINH U €€ MPEACTaBICHUS B
pasnmuuHbIX  QopMax;  coOmoAaTh — IpaBuia
SKOJOTMYECKH  TPaMOTHOTO  TIOBEACHUS B
OKpYXKarolllell  cpene;  OUEHHUBATh  BIUSHHUE
XUMHUYECKOTO 3arpsi3HEHUS] OKPYXKAIOLIEH Cpeiabl
Ha OpraHu3M 4YeJOBeKa W JIPYTUE JKHUBBIC
OpraHU3MBbI; KPUTHYECKH OIICHUBATh
JIOCTOBEPHOCTh ~ XHMHYECKOW  WH(pOpMaIuH,
MOCTYMAIOMIEH U3 pa3HbIX HCTOYHUKOB.
Pa3nea 2. Oprannveckass XuMus 48 30r+18p
+20cp
Tema 2.1 OCHOBHBbIE NIOHATHS OPraHUYECKOH XUMHHU 8 - 3HaTh: ONpPEACIICHHUS CIEAYIOINX XHUMHYECKUX
U TeOPHsi CTPOCHHUS OPTAHUYECKUX COeJUHEHH I MOHITHIA: YTTIEPOAHBIN CKeleT, (QyHKIHOHAIbHAS
[Ipenmer oprannyeckoit xumuu. Teopust TpyIlma, W30MEpHs, TOMOJOTHSA, OCHOBHBIE
36, | CTPOSHMS OpraHMuecKuX coenuHeHnit A.M. 2 o NONOKEHUA  TEOPUH  XMMHYECKOTO  CTPOCHHA | yr- g 1

bytneposa. Knaccudukanusi oprannaeckux
COEMHEHUI

OpPraHUYECKUX COCTUHEHHH M XapaKTepUCTHKY B
CBETE ATOM TEOPUHM CBOMCTB OCHOBHBIX KJIACCOB




37.

OCHOBBI HOMEHKJIATYPbl OPraHUYECKUX
BeIECTB. THUIIBI XUMUYECKUX CBSI3EH B
OPraHUYECKUX COCTMHEHUSIX U CITOCOOBI NX
paspeiBa. Knaccudukanus peakuuii B
OPraHU4YeCKON XUMHH.

2T

38.
39.

Pacuernble 3agaun o xumuueckuM Gopmynam u
YPAaBHEHUSM.

4t

OPraHUYEeCKUX COCTUHEHUM.

YMerTsb: ONepUpOBaAThH CJIE1YIOLUMHU
XUMUYECKUMH TOHATUSIMU: YTJICPOIAHBIM CKEJET,
GbyHKIIMOHAIbHAS TPYIINA, U30MEPHsI, TOMOJIOTHS;
UCTOJIBb30BaTh B Y4eOHOH M TNpohecCHOHATBLHOU
JIEeATEIbHOCTH XUMHUYECKUE TEPMUHBI u
CUMBOJIMKY; OTpa)kaTb COCTaB OPraHMUYECKUX
COCIMHEHUIN C TMOMOIIBI0 XUMHUYECKUX (OpMYIT;
YCTaHaBJIMBATh MPU3HAKU OOLIETO U Pa3IMYHOIO B
TUINOJIOTUM PEaKUWl i1 HEOPraHUYecKOu U
OpraHN4YecKon XUMUHU; MIPOBOJIUTH
CaMOCTOSITEJIbHBIN TIOUCK XUMUYECKON
nH(pOpMaLlMM C HCIOJb30BAHUEM Pa3IMYHBIX
WUCTOYHUKOB  (HAYYHO-TIOMYJISPHBIX  HM3IaHHIA,
KOMITHIOTEPHBIX 0a3 JTAHHBIX, pecypcoB
WHTEpHETa);  HUCIOJIb30BaTh  KOMIIBIOTEPHBIX
TEXHOJIOTHI  JyIi  o0pa®oTKM W mepenayu
XUMHUYECKON MHQOpMAINK U €€ MPEACTaBICHUS B
pa3aNyYHbIX opMax; yCTaHaBJIUBATh 3aBUCUMOCTD
MEXKJY  KA4eCTBEHHOM M  KOJMYECTBEHHOM
CTOPOHAMU XMMMUYECKHUX OOBEKTOB U MPOILIECCOB;
pematb pacyeTHble 3aJaud MO0 XUMHUYECKUM
bopmynam u YpaBHEHUSIM; OOBSICHATH
XUMHUUYECKHUE SABIICHUS, IPOUCXOIALIME B IIPUPOJE,
ObITY U Ha TNPOU3BOJCTBE; COOIOIATH IpPaBHIIA
JKOJIOTUYECKM  TPaMOTHOTO  TIOBEIEHHUS B
OKpYXarolllell  cpene;  OUEHHUBATh  BIUSHUE
XUMHUYECKOTO 3arpsA3HEHUS OKPYXKAIOLIEH Cpensbl
Ha OpraHu3M 4YeJOBeKa W JIPYTHE JKHUBBIC
OpraHU3MBbI; KPUTHUYECKU OIICHUBATh
JIOCTOBEPHOCTh ~ XMMMYECKOM  HH(pOpMaIuu,
ITOCTYIAIOIIEN U3 PA3HBIX HCTOYHUKOB.

OK 1-9

OK 1-9

Tema 2.2 YriieBoaopoabl M UX NPUPOIHBIE
HCTOYHHKH

12

8t+4ap

40.

AJKaHEL..

N

2T

41.

AJKeHbl. AJTKaJUEHBI

2T

3HaTh: XapakTEPUCTHUKY COCTaBa, CTPOCHMSI,
CBOMCTB, MOJIYYEHHUS! U MPUMEHEHUS! Ba)KHEHUIINX
KJIAaCCOB  YTJIEBOJOPOAOB  (QJIKAaHOB, aJIKEHOB,
QIKMHOB) © WX HaumbOojee 3HAYMMBIX B

OK 1-9

OK 1-9




42. | AnKuHBI 2 21 HApOIHOXO035ICTBeHHOM TuIaHe mpencrtasureneit; | OK 1-9
43. | ApomaTnuecKue yrieBoaopoabl 2 2T Ha3BaHMUSI OPraHUYECKUX M3Yy4YeHHBIX BemiecTB mo | OK 1-9
TPUBUAIBHOMN 17001 MEXIyHapOIHON
HOMEHKJIATYpE;
YMeTb: OTpakaTh XUMHUYECKHE IPOLECCHl C
MOMOUIBI0 YpPaBHEHUH XUMHYECKHX pEaKLUi;
OOBSICHATD CYHIHOCTh XWMHYECKHX IPOLIECCOB;
BBIMIOJHATh XUMHUYECKUNA 3KCIIEPUMEHT B MOJTHOM
44 COOTBETCTBUM C TpaBWJIaMH O€30MacHOCTH;
45' Jlabopamopnas paboma Ne 3. YT1eBOAOPOIbL. 4 41p HaOmogaTh,  ¢GuKcUpoBaTb W onuceiBath | OK 1-9
' pe3yIbTaThI IPOBEIEHHOTO XHUMHAYECKOTO
DKCIIEPUMEHTa;  yCTAaHABIMBaTh  3aBUCHUMOCTH
MEXKJy KAUYeCTBEHHOM M  KOJMYECTBEHHOM
CTOPOHAMH XMMHUYECKUX OOBEKTOB U MPOIIECCOB;
coOnronarh IpaBuiia OE30MaCHOrO OOpalleHUs ¢
TOPIOYMMH U TOKCHYHBIMH  BEIIECTBAMHU,
71a00PATOPHBIM 000PYTOBAaHUEM.
Tema 2.3. I'napokcuiibHbIE COeJUHEHUS 6 2r+4ap | 3HaTh: XapaKTepUCTHUKY COCTaBa, CTPOCHMS,
CrpoeHre u KIacCU(pUKAIHSI CIUPTOB. CBOWCTB, IMOJIy4EHHs] U MPUMEHEHUS BaKHEHIITNX
46. | IlpenenbHble OAHOATOMHBIE CIIUPTHI. 2 21 IIpeICTaBUTENEH KJIaCCOB oprannueckux | OK 1-9
MHOT0aTOMHBIE CITHPTHI. COCIMHEHUIN: METaHOoJa M O3TaHOJa, CIIO0KHBIX
47. 3(QUPOB KUPOB MBIJI anbJICTUIOB
Jlabopamopnas paboma Ne 4. CupTHL. 4 4np $upos, POB, ’ OK 1-9
. b
48 (bopmanbaerumion u areTabJIeTH/IA)
TeMma 2.4. Anbaeruabl H KETOHBI 6 21+47p KapOOHOBBIX  KUCIOT  (YKCYCHOH  KHCJIOTBI),
49 [TonsTHE 0 KAPOOHMUIIBLHBIX COEUHEHHSAX. ) 5 MOHOCaxapuoB (TIII0KO3BI), JMicaxapuioB OK 1.9
" | Anpnerunsl. KeToHsl T (caxaposbl), monucaxapuioB  (Kpaxmama U
50. LEJUTIONO03bl); aHWUJIMHA, AMHUHOKHUCIIOT, OEJIKOB,
o -
51. J/labopamopnas paboma Ne 5. ANbJCTHAEL. 4 A1p UCKYCCTBEHHBIX M CHHTETHUYECKHMX BOJIOKOH, OK 1-9
Tema 2.5. KapOGoHoBbIe KMCJIOTHI M X IPOU3BOIHbIEC 6 2r+4ap | KaydyKOB, ITACTMAacC.
TIoHSATHE 0 KApGOHOBBIX KHCIOTAX U MX ) Ha3Banus opraHMuecKkux N3y4eHHbBIX BEIIECTB 110 9
52. . 21 i = OK 1-
Kiaccuukaiys. XHMUIECKHE CBOWCTBA. TPUBHAIEHON WJIM MEIKITyHAPOTHOU
53. | Jlabopamopnas paboma Ne6. KapOoHOBEIE 4 4 HOMCHKIIATYpE. OK 1-9
54 KHCIIOTEL Ip YMeTh: 0TpakaTb XUMHUYECKHE ITPOLECCHI € }
Tema 2.6. YraeBoabl 4 21+2ap | MOMOUIBIO ypaBHEHUN XUMUYECKUX PEAKIINii;
95. ‘ [Tonsitrie 06 yriaeBonax. MoHOcaxapuIbl. 2 2T O6BACHATL CYIHOCT XUMHYECKHX IPOLIECCOB; OK 1-9




Hucaxapunbl. [lonucaxapuibl

BBITIOTHATE XUMHYECKHI SKCIICPUMCHT B IIOJITHOM

56. | Jlabopamopnas paboma Ne 7. YTneBobl. 2 271p COOTBETCTBHUH C IIPaBUIIAMH O0€30MaCHOCTH; OK 1-9
Tema 2.7. AMMHBI, AMHHOKHCJIOTBI, 0€JIKH. 6 61+20cp | HabmoaTh, GUKCUPOBAThH U OMKMCHIBATH
57. [TonsiTne 06 aMrHAX M UX KiIacCUUKAITHUI. 2 2T pE3ynbTaThl MPOBEACHHOIO XUMHYECCKOI'O OK 1-9
58. AMHHOKUCIIOTBIL. belku 2 2T SKCIICPUMCHTA, YCTaHABIIMBATh 3aBUCUMOCThH OK 1-9
MEX/y Ka4eCTBEHHON M KOJIMYECTBEHHOU
. CTOPOHAMH XUMHYECKHX O0OHEKTOB H ITPOIIECCOB;
59. Obobuenne I:I CHCTCMATH3AlMs SHAHHUH 110 2 21 co0Jr0/1aTh MpaBmiia 0€301acHOTO 0OpaIeHus ¢ OK 1-9
OpTaHHHCCKOM XUMIH TOPIOYMMH M TOKCUYHBIMH BEIIECTBAMH,
71a00pPaTOPHBIM 000PYTOBAaHUEM.
Camocmosamenvras paboma 00y4arowuxcsi:
BBITIOJIHCHHE JIOKJIAJIOB, pedeparoB  (IMOMCK 30 30cp

UH(OPMALIH TT0 TEMaM)

117 (781+17np+22ap+50cp)

* JInist XapaKTePUCTUKU YPOBHSI OCBOCHHUS y4eOHOTO MaTepralia HCIIOJIB3YIOTCS Ceyone 0003HaueHUs:

1 — o3HaKOMUTENbHBIN (y3HAaBaHUE paHee N3YUYEeHHBIX 00BEKTOB, CBOMUCTB);

2 — peTpOAYKTUBHBIN (BBIIIOJHEHUE ICATEIIEHOCTH 110 00pa3ily, HHCTPYKIIUHU HIIH TIOJT PYKOBOACTBOM);
3 — MPOJYKTUBHBIN (MIJITAHUPOBAHUE U CAMOCTOSATENILHOE BBIITOJHEHHE ACATEIbHOCTH, pellieHUe MTPOOJIEMHBIX 3ajiay).




3 YCJOBUS PEAJIN3ALIAN ITIPOTPAMMBI YYEBHOM JTUCHUILJIAHBI
3.1 TpeOoBanus K MATEepHAJIBLHO-TEXHHYECKOMY 00ecIe4YeHN 0

Peanu3arus mporpaMmbl JUCHHUILTAHBI TPEOYET HATMYUS: y4eOHOTO KaOuHEeTa
- 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 u 000pyI10BaHNE,;
- XUMHUYCCKNEC PCAKTHUBEI.

TexHnueckue cpeacTBa 00y4eHHUs:
- MyJIbTUMEI1a 000py10BaHHE

3.2. UndopmanuonHoe odecrniedenne o0yueHust

OCHOBHBIE HCTOYHUKHU:

1. AxmeroB, H. C. O6mas u Heopranuueckass Xumus: yueOHuk Juig By3oB / H. C. AxmeTos.
— 12-e m3x., crep. — Cankr-IlerepOypr: Jlans, 2021. — 744 ¢. — ISBN 978-5-8114-6983-3. —
Tekct:  anexktpoHHblid  //  JlaHb:  a7eKkTpoHHO-OMOIMoTeuHas  cuctema. —  URL:
https://e.lanbook.com/book/153910.

2. IIpece, N. A. Opranunueckas xumust: yaeOHoe nocobue ans cno / U. A. Ilpecc. — Cankr-
[TerepOypr: Jlanp, 2021. — 432 ¢. — ISBN 978-5-8114-7074-7. — Texkcr: anekTpoHHBIi // JIaHb:
aNeKTpOHHO-OnbIHoTeyHas cucrema. — URL: https://e.lanbook.com/book/154411.

JIonOTHUTENbHBIE HCTOYHUKH:

3. Kupumios, B. B. Heopranuueckass xumus. TeopeTnueckue ocHOBBI: yueOHUK / B. B.
Kupunnos. — Cankr-IlerepOypr: Jlanp, 2020. — 352 ¢. — ISBN 978-5-8114-4376-5. — Tekcr:
AIEKTPOHHBIN /l Jlanb: 3JIEKTPOHHO-OMOIMOTEe HAs cucTema. — URL:
https://e.lanbook.com/book/131011

4. Obmas xumus. Teopus u 3amaun: yuedHoe nocodbue / H. B. Koposun, H. B. Kynemos, O.
H. T'onuapyk [u np.]; mon penakuueit H. B. KopoBuna, H. B. Kynemosa. — 3-e u3z., crep. —
Cankr-ITerepOypr: Jlanb, 2018. — 492 ¢. — ISBN 978-5-8114-1736-0. — TekcT: 3JIeKTpOHHBIH //
Jlanb: anekTpoHHO-OMOMMoTeuHast cucrema. — URL: https://e.lanbook.com/book/104946

5. Eropos, B. B. O6mas xumus: yueOHuk / B. B. EropoB. — Cankr-IlerepOypr: Jlanb,
2018. — 192 c. — ISBN 978-5-8114-3072-7. — TekcT: 31neKTpOHHBIN // JlaHb: 3IEKTPOHHO-
oubmoteunas cucrema. — URL: https://e.lanbook.com/book/102216

6. Xumus u xxu3nb - XXI Bek: Haykallpecc

HNuTepHeT-pecypcesl:
7. http://www.chem.msu.su (DekTpoHHast OUOITHOTEKA 110 XUMHH)
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4 KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHMS YYEBHOM
TACIATLITAHBI

KoHTposib M omeHka pe3yabTaTOB OCBOCHMS Y4YEOHOM MUCHUIIIIMHBI OCYIIECTBISETCS
IpernoaaBaTesieM B IIPOIECCe MPOBEACHUS MPAKTUICCKHUX U JIA0OPATOPHBIX 3aHSATUH, TECTUPOBAHUS,

a TaKXXC BBIIIOJIHCHU S 06y‘IaIOIHI/IMI/IC$I WHAWBUAYAJIbHBIX 33,HaHPII>i, ITPOCKTOB, I/ICCJIG,HOBaHI/IfI.

Pe3yabTarsl 00yyeHus
(0CBOECHHBbIE YMEHUSsI, YCBOCHHbIE 3HAHWS)

®opMbI M METOABI KOHTPOJIS U
OIIEHKH Pe3YJbTATOB 00y4eHH sl

YMETbh:

— OIICpHUPOBATH CJICAYHOIIUMU XUMHNYCCKHUMH
INOHATHUAMU. BCHICCTBO, XHUMHYSCKHI 9JICMCHT,
aToOM, MOJICKYJIa, OTHOCHUTCIBbHBIC AaTOMHasA U

MOJIEKYJISIpHAsi MacChl, MOH, aJUIOTPOIUS, U30TOIBL,
XUMHYECKast  CBSI3b,  DIEKTPOOTPULIATEIBHOCTD,
BaJICHTHOCTb, CTENIEHb OKUCJIEHMSI, MOJIb, MOJISIpHAs
Macca, MOJSIpHBIA 00bEeM Ta3000pa3HbIX BEIIECTB,
BELIECTBA MOJIEKYJISPHOTO M HEMOJEKYJISIPHOIO
CTPOEHHUSI, PaCTBOPBI, SIEKTPOIUT U HEIJIEKTPOJIHUT,
AIIEKTPOJINTUYECKAsT AMCCOLMAINS, OKHUCIUTENIb U
BOCCTAaHOBUTENb, OKHCIIEHUE U BOCCTAHOBJICHHE,
TETUIOBON AP PEKT peakuu, CKOPOCTh XUMHUECKON
peakiuu, KaTaiu3, XHMHUYECKOe€ paBHOBECHE,
YIJIEPOJHBIN  CKeNeT, (YHKIHMOHAIbHAS TPy,
M30MEpHUsI, TOMOJIOTHS,

- OIICHKa 3a BBIIIOJHCHUC W 3alIUTy

MPaKTUYECKHMX H  J1abOpaTOpHBIX
pabor;

- OILIEHKa 3a BBLIIIOJIHEHHUE
WHIMBHUTyJIbHBIX 51 TECTOBBIX
3aaHUN;

- OIICHKA 3a pCIICHHUE 3a/1a4.

— YCTaHABJIMBAaTh  NPUYHUHHO-CICACTBCHHYIO  CB3b | - OLCHKA 3a BBIINOJHCHHUC H 3alUTY

MEXIy COIEpKaHMEM 3aKOHOB COXPaHEHHUS MacChl | JaOOpaTOpHBIX padoT;
BEIIECTB M IIOCTOSIHCTBA COCTaBa BEIIECTB U | - OLICHKa 3a BBITIOJTHEHUE
HaIMCaHUEM XUMUYECKHX (POPMYJ U ypaBHEHHIA; VHIUBULYAJIBHBIX 51 TECTOBBIX
3aJaHuN,
- OLICHKA 3a pelIeHue 3a1a4.

— YCTaHaBJIMBaTh 3BOJIFOIIMOHHYIO CYIIHOCTH | - OLICHKAa 3a BBITIOJTHEHHE
MEH/ICJICEBCKOM W COBPEMEHHON (hOPMYITHPOBOK | HHINBUYaIbHBIX u TECTOBBIX
nepuoauueckoro 3akona /[.M1.Menneneesa; 3aJlaHuM;

— OOBSICHATH dbuznveckuit CMBICH CUMBOJIUKH | - OIICHKA 3a BBITIOJTHEHUE
MEePUOIUYECKON TaOJIUIBI XUMHUUYECKUX JJIEMEHTOB | MHIMBUYallbHBIX u TECTOBBIX
.. MenneneeBa (HOMEPOB 3JEMEHTa, MEPHOA, | 3aJaHM;

TPYMIIbI) " YCTaHOBJIMBAaTh MIPUYMHHO-
CIIEICTBEHHYIO CBSA3b MEXIY CTPOCHHMEM aToMa H
3aKOHOMEPHOCTSIMA U3MEHEHHS CBOMCTB JJIEMEHTOB
U O00pa3oBaHHBIX HMH BEIIECTB B IMEpHOJAX U

rpymnmax;

- OIICHKA 3a pCIICHUC 3a1a4;

— YCTaHABIIMBAaTh 3aBHUCUMOCTh CBOWCTB XHMHYECKHUX | - OIICHKA 3a BBITOJIHEHHE
BEIIIECTB OT CTPOCHHUS aTOMOB OOpa3ylIUX WX | HHIUBUIYaIbHBIX H TECTOBBIX
XMMHYECKHUX DJIEMEHTOB; 3aIaHni.

— OOBSACHATH 3aBHCUMOCTh CBOMCTB BEIIECTB OT MHX | - OIICHKA 3a BBIIIOJTHEHUE
COCTaBa M CTPOEHUS KPUCTAJUTMYECKUX PEIIETOK; WHJIUBUyalTbHBIX Hu TCCTOBBIX

3aJlaHUH.

— UCTOJNB30BaTh B Yy4eOHOM U mnpodeccHoHAIbHON
JEeSITeTbHOCTH XMMUYECKHE TEPMUHBI 1 CHMBOJTUKY;

- OIICHKa 3a BBbINIOJHCHUC W 3allUTy
1abopaTOpPHBIX padoT;

- OIICHKa 3a BBIIIOJIHCHHUC
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Pe3yabTarsl 00yyeHus
(0CBOECHHBbIE YMEHHNSI, YCBOCHHbIE 3HAHWS)

®opMbI M METOABI KOHTPOJISA U
OIIEHKH Pe3YJbTATOB 00y4eHH sl

WH]IUBUYyAJIbHBIX Hu TECTOBBIX
3aJaHuN,
- OIICHKA 3a pelIeHue 3a/a4;

— OTpakaTb COCTaB OpPraHUYECKHX COCIUHEHHH C
MOMOUIbIO0 XUMUYECKUX (popmyT;

- OLICHKA 3a BBINOJHCHHE W 3aIUTY
1ab0paTopHBIX PadoT;

- OLIEHKA 3a BBIIIOJIHEHHE
VHJIMBUIYaJIbHBIX u TECTOBBIX
3aaHUN;

- OIICHKA 3a pCIICHUC 3a1a4;

— OTpaXaTb XUMHUUYCCKHUEC IIPOLHECCbl C ITOMOIIBLIO

YPAaBHEHUN XMMUYECKUX PEAKLUM;

- OIICHKa 32 BBHINIOJHCHHWE U 3alIUTY
71ab0paTOPHBIX padoT;

- OIICHKAa 3a BBITIOJIHCHUC
WHJUBUYAIbHBIX )5 TECTOBBIX
3aJaHuN,

- OLICHKaA 3a pCIICHUC 3a1a4;

— OOBSACHATH CYITHOCTb XUMHWYCCKUX ITPOLECCOB,

- OIICHKA 3a BBINOJHCHUE M 3alIUTY
1a00paTOpHEIX PabdoT;

- OILICHKa 3a BBIITOJTHEHUE
VH]IUBUYAJIBHBIX u TECTOBBIX
3aJlaHUMH.

— YCTaHABIIMBAaTh NPHU3HAKH OOIIEro M Pa3IMYHOTO B
TUMOJIOTUM  PEAKUHUA Ui HEOPraHUYEeCKOW W
OPraHU4eCKON XUMUHU;

- OIICHKA 3a BBINIOJHEHWE M 3alIUTy
1a00paTOpHBIX padoT;

- OLICHKAa 3a BBITIOJIHCHUC
VHIUBUYAJIBHBIX u TECTOBBIX
3aJaHuN,

- OIICHKA 34 PCIICHUC 3a/1a4.

— COCTaBJIAATh YPABHEHUS PEAKLMH C ITOMOIIBI0 METOAA
3JIEKTPOHHOIO OanaHca;

- OIICHKA 3a BBINIOJHEHWE M 3alIUTy
1a00paTOpHBIX padoT;

- OIICHKa 3a BBITNIOJTHEHUE
UHJIUBUYaJIbHBIX u TECTOBBIX
3aJaHUM.
— OOBACHATH  3aBHCUMOCTb CKOPOCTHM  XMMHYECKOH | - OIICHKa 3a BBIIIOJIHCHUEC
pCaKyM M MOJOXKCHHUS XHMMHMYECKOrO paBHOBECHs | MHIAWUBHIYaIbHBIX u TCCTOBBIX
OT Pa3IUYHBIX (PAKTOPOB; 3a/laHuM,

- OIICHKA 3a pCIICHUEC 3a1a4;

— BBIIIOJIHATh XUMHUUYECKHUU 9KCIICPUMCHT B TIIOJHOM
COOTBCTCTBUH C ITpaBUIIaMH 663OHaCHOCTI/I;

- OIICHKa 3a BBbIIIOJHCHUC W 3allUTy

MPaKTUYECKUX U JabOpaTOpPHBIX
pabor;

- OLICHKAa 3a BBITIOJIHCHUC
WH/IMBUyaTbHBIX u TECTOBBIX
3aJaHUM.

— Habmr01aTh, (PUKCUPOBATH U OMHUCHIBATH PE3YJIbTATHI
MPOBEIEHHOTO0 XUMUYECKOTO SKCIIEPUMEHTA;

- OIICHKa 3a BBbINIOJHCHUC W 3alIUTy
NPaKTHYECKHUX W Ja0OPaTOPHBIX
pa0or.
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Pe3yabTarsl 00yyeHus
(0CBOECHHBbIE YMEHHNSI, YCBOCHHbIE 3HAHWS)

®opMBbI M METOAbI KOHTPOJIS ¥
OIIEHKH Pe3YJbTATOB 00y4eHH sl

— YCTaHaBJIMBATb 3aBUCUMOCTb MCIKAY KauyeCTBEHHOM M

- OLICHKA 3a BBIIIOJHCHUEC H 3allUTy

KOJIMYECTBEHHOMN CTOpOHAMU XMMHUYECKHX | JJA0OpaTOpHBIX PaboT;
00BEKTOB U MPOIECCOB; - OIICHKA 3a BBIITOJTHEHUE
WHIUBUAYATIbHBIX U TECTOBBIX
3aJaHUH.
— pemarb  pacyE€THBIC 33Ja4d 10 XHMMHYCCKHM | - OLCHKAa 3a BBIIIOJHCHHMC W 3allUTy

dbopMyniaM U ypaBHEHUSIM;

1abopaTOpHBIX padoT;

- OLIEHKa 3a BEITIOJTHEHUE
VH/IMBUYaJIbHBIX 33/I1aHUM;

- OIICHKA 32 PElICHUE 3a/1a4.

— OOBSACHATh XUMHYECKHE SABJICHUSA, IMPOHUCXOAAIIHNE B
IIpupoac, 6BITy H Ha IIPOU3BOACTBC,

- OIICHKA 3a BBINOJHCHHWE M 3alIUTY
1a00paTOpHEIX PabdoT;

- OLIEHKA 3a BBIIIOJIHEHHE
WHIUBUTYaTbHBIX u TECTOBBIX
3aIaHUH.

— OIPCACIIATE BO3MOKHOCTU NPOTCKAHHUA XUMHUYCCKUX
npeBpameHHﬁ B PAa3JIMYHLIX YCIIOBUAX,

- OIICHKa 32 BBHINIOJHCHHWE U 3alUTY
71a0b0paTOpPHBIX padoT;

- OLICHKA 3a BBIITIOJIHEHUE
WHIUBULYAIBHBIX 51 TECTOBBIX
3a/IaHNM.
— coOmoaTh MpaBWiIa AKOJOTMYECKH TPaMOTHOTO | - OLICHKa 3a BBIITOJTHEHUE
MOBEJICHUS B OKPYKAIOIIEH cpee; 1a00paTOpHBIX padoT;
— OLIEHMWBATh BIWSHUE XUMHYECKOIO 3arpsA3HEHusd | - OLIEHKa 3a BBIIIOJIHEHUE
OKpYXKalolllel Ccpeapl HAa OpPraHu3M 4YeloBeKa W | MHIMBHUIYaJIbHBIX 124 TCCTOBBIX
JpYyTHUE KUBBIE OPTaHU3MBEI; 3alaHU;

— cobmoaTh MpaBwiIa O€30MacHOTO OOpalieHus C
TOPIOYUMU u TOKCUYHBIMUA BEIIECTBAMHU,
n1abopaTOpHBIM 000PYIOBAHUEM;

- OIIGHKA 3a BBINOJHEHHE M 3aLIUTY
MpaKTUYECKMX U JabOpaTOpPHBIX
pabor.

— MOJTrOTaBIMBATh PACTBOPHI 33aHHOW KOHLIEHTpAIUU
B OBITY M Ha MPOU3BO/ICTBE;

- OIIEHKa 32 BBHIMIOJHEHHE U 3alUTY
1abopaTOpPHBIX padoT;

- OIlCHKA 3a BBIIIOJIHEHUE
WHIUBUTYaTbHBIX u TECTOBLIX
3aJaHuH,

- OIICHKA 3a pCIICHUC 3a1a4;

3HATh.

— OTpEENICHUs CIEAYIONINX XWUMHUYECKUX TOHSTHI:
BEIIECTBO, XUMUYECKHI 2JIEMEHT, aTOM, MOJIEKYIa,
OTHOCUTCIIBHBIC aTOMHAsA U MOJ'IeKy.]'IHpHaH MacCcCHhI,
WOH, aJNIOTPOMHsI, W30TOIBI, XUMHUYECKas CBSI3b,
AJIEKTPOOTPHUIIATEILHOCTh, BaJCHTHOCTh, CTCIICHD
OKHCIICHUS, MOJb, MOJISIpHass Macca, MOJSPHBIN
00BeM ra3000pa3HBIX BEILIECTB, BEIIECTBA
MOJ'ICKy.HHpHOFO nu HeMOHeKYHHpHOFO CTpOCHI/IH,
pacTBOPBHI, AIEKTPOJIAT " HEDJICKTPOJIHUT,
BHGKTpO.HI/ITI/I‘ICCKaSI Jucconuanus, OKHUCIUTCIIb H

- OIIEHKa 32 BBHIMIOJHEHHE U 3alUTY
n1abopaTOpHBIX padoT;

- OIlCHKA 3a BBIIIOJIHEHUE
WHIUBUTYaTbHBIX u TECTOBEIX
3aJaHuH,

- OIICHKA 32 pelIeHHe 3a/ay;
- OILICHKA 32 BBIITOJIHEHHUE
CaMOCTOSITENTbHON PaOOTHI.
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Pe3yabTarsl 00yyeHus
(0CBOECHHBbIE YMEHHNSI, YCBOCHHbIE 3HAHWS)

®opMBbI M METOAbI KOHTPOJIS ¥
OIIEHKH Pe3YJbTATOB 00y4eHH sl

BOCCTAHOBUTENIb, OKHCIIEHUE U BOCCTAHOBJICHHE,
TETIOBON 3(PPEKT peakluu, CKOPOCTh XUMHUECKON
peakiuu, KaTaiu3, XHMHYECKOe paBHOBECHE,
YIJIEPOJHBIN  CKeneT, (YHKIMOHANbHAs TPy,
M30MEpPHUsl, TOMOJIOTHS,

— 3aKOHBI COXPAaHCHUA MACChI BCUICCTB U IMOCTOAHCTBA
coCTaBa BCUICCTB,

- OIICHKA 32 BBHINIOJHEHHWE U 3alUTY
1abopaTOpHBIX padoT;

- OLICHKA 3a BBITIOJIHEHHE
VHJAUBUIYAIBHBIX 51 TECTOBBIX
3aJaHuN,
- OIICHKA 32 PEIIICHUE 3a/1a4.
— XapaKTePUCTUKY DJJIEMEHTOB MaJbIX M OOJBIIUX | - OLICHKA 3a BBITIOJTHEHUE
MEpUOJ0B MO HMX MOJ0KeHUI0 B llepunoanueckoi | MHIMBUIYaJIbHBIX 124 TCCTOBBIX
cucreme JI.M1.Menpaeneena; 3aJIaHu;

- OLICHKaA 3a pCIICHUC 3a1a4;

— XapaKTCPpUCTUKY BaXXHEUIIUX THUIIOB XHUMHYECKHUX
CBSI3eM 1 OTHOCUTEIILHOCTh 3TOM THUIIOJIOT'NH,

- OLIEHKA 3a BBIIIOJIHEHHE
WHIUBUTYAJTbHBIX u TECTOBBIX
3aIaHUH.

— OCHOBHBIC IIOJIOKCHHA TCOpPUU BHCKTpOHHTquCKOﬁ
Jucconani M XapaKTCPUCTHUKY B CBCTC 3TOM

- OIICHKa 32 BBHINIOJHCHHWE U 3alIUTY
71ab0opaTOpPHBIX padoT;

TEOPUH CBOWCTB OCHOBHBIX KJIaCCOB | - OLICHKA 3a BBIITIOJIHEHHE
HEOPraHWYECKUX COEAMHEHUI; WHIUBUYalbHBIX 51 TECTOBBIX
3aJaHuN,
- OIICHKA 3a pelIeHne 3aJa4.

— OCHOBHBIC  TIOJIOXKCHHSA  TCOPUM  XUMHYECKOro | - OICHKA 3a BBINOJHCHHUC W 3alllATY
CTPOCHU: OpPTaHMYCCKUX COEAMHEHUI ¥ | 1abopaToOpHBIX padoT;
XapaKTEPUCTUKY B CBETE ATOM TEOPUU CBOMCTB | - OIIEHKa 3a BBITIOJTHEHUE
OCHOBHBIX KJIACCOB OPraHUYECKUX COCIUHECHMUI; WHANBUIYaJTbHBIX 124 TCCTOBBIX

3a/IaHHM.

— XapaKTEPUCTHKY  COCTaBa, CTPOCHUSA, CBOMCTB, | - OLIEHKa 3a BBIIIOJIHEHUE
MOJTYyYECHUSI W MPUMEHEHUS BaXKHEWIIHUX METAJUIOB | MHIMBHUIYaJIbHBIX 124 TECTOBBIX
(TA u IT A rpymm, aqfoMUAHHES, )KeJle3a ¥ HEKOTOPBIX | 3a1aHHUH,
d-371eMEHTOB) U MX COCAMHEHHUIA, - OLICHKA 3a pELICHUE 3aa4.

— XapaKTEPUCTUKY  COCTaBa, CTPOCHUSA, CBOMCTB, | - OLICHKA 3a BBIITOJTHEHUE
MOJYyYEHUS U PUMEHEHHUS BAKHEUIIIMX HEMETAIJIOB | MHIIUBUYyaJIbHBIX u TECTOBBIX
(VIIT A, VIIA, VIA rpymn, a Takke a3oTa | | 3aJaHui,

docdopa, yrmepoga U KpeMHUS, BOJIOPOAA) M HX
COCIMHEHMH;

- OIICHKA 3a pCIICHUE 3a/1a4.

— XapakTepUCTUKY COCTaBa, CTPOEHHUS, CBOWCTB,
MOJIYYeHUS M TMPUMEHEHHUS] BAXKHEWIMX KJIACCOB
YTJIEBOJOPOJOB (TKaHOB AJKEHOB, AJIKUHOB) M UX
HaubOoJee 3HAYUMBIX B HAPOJHOXO3SHCTBEHHOM
TIJIAHE MPEJICTABUTENIEH;

- OIIEHKa 32 BBHIMIOJHEHHE U 3alUTY
n1abopaTOpHBIX padoT;

- OIlCHKA 3a BBIIIOJIHEHUE
WHIUBUTYaTIbHBIX u TECTOBBIX
3aJaHuH,

- OIICHKA 3a pCIICHUC 3a1a4;

— XapaKTepUCTHKY  COCTaBa, CTPOCHHS, CBOWCTB,
TIOJTyYCHUS u MIPUMEHECHHS BaKHEHIIINX
npe/CTaBUTEIICH KJIaCCOB OpPraHUYeCKUX

- OLICHKA 32 BBINOJHEHHWE W 3aIIUTY
71a00paTOpHBIX padoT;

- OILICHKa 3a BBIIIOJIHEHUC
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Pe3yabTarsl 00yyeHus @®opMbI 1 METOAbI KOHTPOJIS U

(0CBOECHHBbIE YMEHHNSI, YCBOCHHbIE 3HAHWS) OIIEHKH Pe3YJbTATOB 00y4eHH sl
COCIMHEHUI: METaHola M JTaHOJIa, CJOXKHBIX | UHIUBUIYAJIbHBIX u TECTOBBIX
3¢upoB, JKHPOB, MBI, aNbAETUAO0B | 3aJaHUI;

(bopmanbieruioB u ameraibaeruiaa), KETOHOB | - OIICHKA 3a PEIICHUE 3a/1a4.
(amerona),  kKapOOHOBBIX  KHUCJIOT  (YKCYyCHOH

KHCJIOTHI), MOHOCaXapHuI0B (TITIOKO3BI),
JMcaxapuioB (caxapo3sbi), MOJINCAXaPHUIOB
(Kpaxmaia W IeJUTI0JI03bl), aHUJIMHA, aMUHOKHCIIOT,
OCNKOB,  HMCKYCCTBEHHBIX W  CHHTETUYECKHX

BOJIOKOH, KaY49YKOB, IIJIaCTMACC,

— Ha3BaHHs OPraHMYCCKMX H3YYCHHBIX BCIICCTB IO | - OLCHKA 3a BBINOJIHCHHC H 3alllUTy
TPUBHAJILHOMN WIIM MEKIYHAPOJHOM HOMEHKIIATYpE; | JJADOPAaTOPHBIX PabdoT;

- OIICHKa 3a BBITIOJIHCHUC
WHJUBUTYAJIbHBIX Hu TECTOBBIX
3aJaHul,

- OLICHKaA 3a pCIICHUC 3a1a4;

- KJIaCCI/I(i)I/IKaI_II/IIO XUMHUYECKHX peaxkun o | - OLCHKa 3a BBIIOJHCHUC U 3alllUTy
pa3IuYHBIM  OpHU3HAKaM: YHCIy U COCTaBy 71a00paTOPHBIX pa60T;

NPOJYKTOB W PEareHToB, TeIoBoMy 3¢ddexry, | - OLICHKa 3a BBINOJIHEHHE
HalpaBIeHUIO, (ase, HAIMYUIO KaTalu3aTopa, | HHIMBUIYaIbHbBIX 1 TECTOBBIX
M3MCHEHHIO CTCICHEH OKHCICHHUs DJIEMEHTOB, | 3a/1aHHH;
00pa3yolKX BEeLIeCTBa; - OLICHKA 3a pelleHue 3a/1ay.
— KJTacCU()MKAIMIO BEMIECTB M MPOLECCOB C TOYKM | - OICHKA 32 BBINOJHCHUE W 3alIUTy
3pEeHNs OKUCIICHUSA-BOCCTAHOBJICHUSL. 1ab0paTOpHBIX padoT;
- OIICHKa 3a BBITIOJIHEHHUC
VHIMBHTyaJIbHBIX u TECTOBBIX
3aJaHuN,

- OIICHKA 34 PCIICHUEC 3a/1a4.
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