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1. MACHIOPT PABOYEM ITPOT'PAMMBI YYEBHOM JUCIUATLIMHBI

1.1 Ob6nacty npuMeHeHust padoyeil MPOrpaMmMbl

Pabouast mporpamMma y4eOHON IUCIMIUIUHBI SIBISETCS YACThIO MPOTPAMMbBI MOATOTOBKH
CIenuanucToB cpeaHero 3BeHa B cooTBercTBUH ¢ PI'OC mo cnemumansHocTrn CIIO 35.02.04
TexHoor s KOMILICKCHOW TIepepabOTKU IPeBECHHBI (YPOBEHD OATOTOBKH 0Aa30BBIN).

1.2 Mecro yuyeOHo#i mucuumianuHbl B cTpykrype IIIICC3: 6a3oBas aucuumiinHa
0011e00pa30BaTeIbHOrO UKIIA.

1.3 Heamu wu 3agayd JAUCHUIUVIMHBI — TpeOOBaHHMsI K pe3ybTaTaM OCBOEHHUS
AUCHUILIHMHBL

B pe3ynbrate ocBoeHUS Y4eOHON NUCIUTUTHHBI O0YYaIOIIHIICS TOJDKEH YMETh:

— OIEpUPOBATH CIACAYIOIUMHU XUMHUUECKUMHU MOHSATHSAMH: BEIIECTBO, XUMHUUECKUN 3JIEMEHT,
aTOM, MOJIEKYyJla, OTHOCUTENIbHbIE aTOMHAsl U MOJICKYJISIpHAs MaccChl, HOH, aJJIOTPOIHUS, U3OTOIIBI,
XUMHYECKAsI CBSA3b, AIEKTPOOTPHULIATEIbHOCTD, BAJIGHTHOCTb, CTETIEHb OKUCIEHUS, MOJIb, MOJISIpHAs
Macca, MOJIIpHBINA 00beM ra3000pa3HbIX BEIIECTB, BEIIECTBA MOJICKYJISIPHOTO M HEMOJIEKYIISIPHOTO
CTPOEHHUS, pPAaCTBOPBIL, SJEKTPOIUT U HEINEKTPOIIUT, IEKTPOIUTHYECKAS TUCCOLMALINS, OKUCITUTEIh
U BOCCTAaHOBHUTEIIb, OKHCIEHHE M BOCCTAaHOBIIEHHE, TEIJIOBOH J(PQPEKT peakiuu, CKOPOCTh
XUMHUUYECKON pEaKIUH, KaTajlu3, XUMHUYECKOE PaBHOBECHE, YIJIEPOJHBIN CKeleT, QyHKINOHAIbHAS
rpynna, u30MepHsi, TOMOJIOTHS;

— YCTaHaBJIMBAaTh IPUYMHHO-CJIEICTBEHHYIO CBSI3b MEXIYy COAEpKAHHUEM 3aKOHOB
COXpaHEHHsI MAaCChl BEIIECTB U MOCTOSHCTBA COCTAaBa BEUIECTB U HAIMMCAHUEM XUMHUYECKUX (HOpMyI
Y YPAaBHEHUM;

— YCTAHABJIMBATh  HBOJIIOLIMOHHYIO  CYIIHOCTh  MEHJEJIEEBCKOM UM  COBPEMEHHOM
dbopmynupoBOK nepuoaudeckoro 3akona /[.M.Menneneena;

— O0OBACHATH (PU3NYECKUI CMBICT CHUMBOJIMKH TEPUOAMYECKON TaOMUIBl XUMUYECKUX
anemenToB JI.M1.MenneneeBa (HOMEpPOB AJIEMEHTA, IEPUOA, TPYIIIbI) U YCTaHABIUBATH IPUUUHHO-
CIIEICTBEHHYIO CBSI3b MEXIYy CTPOCHMEM aToMa W 3aKOHOMEPHOCTSMH W3MEHEHUs CBOMCTB
AJIEMEHTOB M 00pa30BaHHBIX MMH BEILIECTB B IEPUOAAX U IPyIIax;

— YCTAaHABIIMBATh 3aBUCUMOCTb CBOWCTB XMMMUYECKHX BELIECTB OT CTPOEHHS aTOMOB
00pa3yIoIIMX UX XUMHUYECKUX IEMEHTOB;

— 00BSACHATH 3aBUCUMOCTH CBOMCTB BEILECTB OT UX COCTaBa M CTPOEHUS KPUCTAIITUMYECKUX
PEILIETOK;

— UCHOJb30BATh B Y4€OHOH M MpPOpECCHOHATBLHON AEATENbHOCTH XUMHUYECKHE TEPMHUHBI U
CHUMBOJIHKY;

— OTpaXkaTh COCTaB OPTAaHUYECKUX COEAMHEHUN C MOMOILBI0O XUMUYECKUX (HOPMYII;

— OTpaXkaThb XUMUYECKHE MPOLIECCHI C TOMOIIbIO YPaBHEHUN XUMUYECKUX PEAKIUi;

— 00BSCHATDH CYIIIHOCTh XUMHUYECKHUX IPOLIECCOB;

— yCTaHaBJIMBaTh MPU3HAKKM OOILEro M pa3lM4HOrO B THUIOJOTMM pEaKUUd JaJs
HEOPraHMYECKON U OpraHN4eCKON XUMUU;

— COCTaBJIATh YPAaBHEHHUS PEAKIUI C MOMOIIBI0 METO/Ia 3JIEKTPOHHOT0 OanaHca;

— 00BSACHATH 3aBHCHUMOCTh CKOPOCTH XMMMYECKOH peakiuu M IMOJIOKEHHS XUMHYECKOIO
paBHOBECHSI OT Pa3IUYHbIX (PAKTOPOB,;

— BBIIIOJIHATD XMMMUYECKHH OKCIEPUMEHT B IIOJIHOM COOTBETCTBUM C IpaBUJIaMH
0e30IMacHOCTH;

— HabmoaTh, (UKCHUpPOBaTH M OINHUCHIBaTh PE3YyJIbTaThl MPOBEJEHHOTO XUMHYECKOIO
HKCIIEPUMEHTA;



— MIPOBOJIUTH CAMOCTOSITEJIbHBIM TOUCK XUMHUYECKOW HH(OpPMAIMK C HCHOIb30BAHUEM
Pa3IMYHBIX UCTOYHHUKOB (HAYYHO-TIOMYJSPHBIX W3/JaHUN, KOMIIBIOTEPHBIX 0a3 JaHHBIX, PECYpCOB
WnTepHera);

— HCIIOJIb30BAaTh KOMIBIOTEPHBIX TEXHOJOTHI Ajii 00pabOTKM M Tepeladyd XUMUYECKOU
uH(pOpMaIlUU U €€ MPeICTaBICHHs] B pa3IUYHbIX (hopMax;

— YCTaHABIIMBAaTh 3aBUCHUMOCTh MEXIY KAa4eCTBEHHOW M KOJMYECTBEHHOW CTOPOHAMHU
XUMHUYECKHX O0BEKTOB H MPOIIECCOB;

— peliaTh pacyeTHbIE 3aJ]a41 110 XUMUYECKUM (opMysiaM U YPaBHEHUSM;

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

— OIPENENITh BO3MOXXHOCTH TPOTEKAHMSI XHUMHUYECKHUX TMPEBpAlllEHUH B Ppa3IUYHbIX
YCIIOBUSIX;

— c0o0JII01aTh MPaBUjIa 3KOJIOTUYECKU ITPAMOTHOTO ITOBEJICHUS B OKPY’KaIOLIEH Cpeie;

— OLICHUBATh BIIMSHUE XHMHUYECKOTO 3arpsi3HEHUs OKpY)Kallled cpelpl Ha OpraHu3M
YeJIoBeKa U IPYTue KUBbIE OPTaHU3MBbIL;

— coOmoIaTh MpaBuiIa OE30MacCHOTO OOpAIICHHS ¢ TOPIOYUMHU U TOKCHYHBIMH BEIIICCTBAMH,
1a00paTOPHBIM 000PYIOBaHUEM;

— MOATOTABIIMBATH PACTBOPHI 3aJaHHON KOHIIEHTPAIlMU B OBITY U Ha MIPOU3BOJICTBE;

— KPUTUYECKH OIICHMBATh JIOCTOBEPHOCTh XMMHUYECKOW HMH(OpMAIMH, MOCTYHAOUIeH U3
pa3HbIX UCTOYHHUKOB.

B pesynbprare ocBoeHMs y4eOHOM MUCHUIUTMHBI O0y4YalOIIUIACs T0KEH 3HATh

— ONpEIENICHUS CIAeYIOMMNX XUMHUUECKUX TOHATUH: BEIIECTBO, XUMUYECKUI SJIEMEHT, aTOM,
MOJIEKYJa, OTHOCUTENbHbIE aTOMHAas M MOJEKYJISpHas Macchl, HOH, aJNIOTPOMNHS, H3OTOIBI,
XUMHYECKasi CBSI3b, AIEKTPOOTPUIIATEIHHOCTD, BAJICHTHOCTD, CTEIICHb OKHUCJICHHUS, MOJIb, MOJISIpHAs
Macca, MOJIIpHBIA 00beM ra3000pa3HbIX BEIIECTB, BEIIECTBA MOJIEKYJISIPHOTO M HEMOJIEKYIISIPHOTO
CTPOCHUSI, PACTBOPBI, SJCKTPOIUT U HEAIEKTPOIIUT, SJICKTPOTUTHUYECKAS TUCCOIUAIINS, OKHCIUTENh
U BOCCTAaHOBUTEIIb, OKHCIIEHHE M BOCCTAaHOBIIEHHE, TEIJIOBOH J(PGEKT peakinu, CKOPOCTh
XUMHYECKON PEaKInH, KaTajan3, XHMHUIECKOEe PaBHOBECHE, YIICPOTHBINA CKeNeT, PyHKIMOHAIbHAS
rpynmna, u30MepHsi, TOMOJIOTHS,

— 3aKOHBI COXPaHEHHSI MACCHI BEIIECTB U TIOCTOSIHCTBA COCTABA BEIIECTB;

— XapakTEpUCTHKY JJIEMEHTOB MalbIX M OONBIIMX TMEPHOAOB IO MX IMOJOXKEHHIO B
ITepnonuueckoit cucreme JI.M.Menneneesa;

— XapaKTEPUCTHKY BAKHEHIINX THIIOB XUMHUYECKHUX CBS3€H W OTHOCHUTEIHHOCTH ATOH
TUTIOJIOTHH;

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

— OCHOBHBIC TIOJIOKCHHS TEOPHH XUMHUYECKOTO CTPOSHHSI OPraHMYECKUX COCTUHEHHUN M
XapaKTEPUCTHKY B CBETE ITOH TEOPUH CBOMCTB OCHOBHBIX KJIACCOB OPTaHMUYECKUX COCIMHEHUH,

— XapaKTepUCTHKY COCTaBa, CTPOCHMS, CBOICTB, MOJY4YEHHUS W NPUMEHEHUS BaXKHEHUIIMX
metauioB (IA u I A rpynmn, antoMuHus, jkene3a 1 HEKOTOPBIX d-371EMEHTOB) U UX COETUHEHUH;

— XapaKTEPUCTHKY COCTaBa, CTPOCHHS, CBOMCTB, TOIYYECHUS W NPUMEHEHUS BaXKHEUIIHX
HemetauioB (VIII A, VIIA, VIA rpynn, a takke asora u ¢docdopa, yriepoaa U KpeMHUs,
BOJIOPO/JIA) U UX COEAMHEHMUIA;

— XapaKTEPUCTHKY COCTaBa, CTPOCHHS, CBOMCTB, TOJYYCHHUS W NPUMEHEHUS BaKHEUIIHX
KJIACCOB YTJIEBOIOPO/IOB (AJIKAHOB, IMKJIOAJKAHOB, aJKEHOB, AJIKMHOB, apeHOB) M MX Hamboiee
3HAYMMBIX B HAPOJHOXO3AHCTBEHHOM IIJIAaHE TIPEICTaBUTENECH;

— XapaKTepUCTHKY COCTaBa, CTPOCHMS, CBOICTB, MOJYYEHUS W NMPUMEHEHUS BaKHEUIINX
IpeJCTaBUTENIeH KIIACCOB OPraHUYECKUX COEJMHEHUH: METaHOJIa W 3TaHoja, CIOXKHBIX 3(UpOB,
KUPOB, MBI, albJeru10B (hopMaibAEriI0B U alleTalbAernia), KETOHOB (aleToHa), KapOOHOBBIX
KACIOT (YKCYCHOM  KHCIOTBHI), MOHOCaxapujaoB (TJIIOKO3bI), JHcCaxapuaoB (caxaposbl),
MOJIMCAaXapuA0B (Kpaxmalia U IeJUTI0JIO3bl), aHWJIMHA, aMUHOKHCIIOT, O€JIKOB, MCKYCCTBEHHBIX M
CHUHTETHYECKUX BOJIOKOH, KayqyKOB, IJIaCTMAcc;



— Ha3BaHMUS OPraHWYECKUX M3YUYEHHBIX BEILECTB 110 TPUBUAIBHONW WIM MEXAYHapOAHON
HOMEHKJIAType;

— KJIacCU()MKALMI0 XUMUYECKUX PEAKIHMH MO Pa3IMYHbIM IMPH3HAKAM: YHCIYy M COCTaBY
IPOJYKTOB M PEareHTOB, TEIUIOBOMY 3(QEeKTy, HampaBleHHIO, (a3e, HAIMUUIO KaTaau3aropa,
U3MEHEHUIO CTETIeHEeH OKUCIIEHUS 3JIEMEHTOB, 00Pa3yIOIINX BELECTBA;

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

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

JIMYHOCTHBIX:

— YyBCTBO FOPAOCTH M YB)XECHUS K UCTOPUH U TOCTHIKCHUSM OTEUECTBEHHOM XMMUYECKOM
HAyKH; XUMHUYECKU TPaMOTHOE IOBEJCHHME B IMPO(ECCHOHAIBHOW AEATENBHOCTH U B OBITY IpU
00palIeHny ¢ XUMHUUYECKIMH BEIIECTBAMH, MaTepHalaMH U IPOIIECCaMH;

— FOTOBHOCTh K IPOJOJDKEHUIO 00pa30BaHMs M MOBBIILIEHHs KBaIM(UKALMU B U30paHHOMN
npoeCCHOHATIBHON JEATEIIEHOCTH U O0OBbEKTUBHOE OCO3HAHHE POJM XMMHUYECKUX KOMIETECHIUH B
3TOM;

— YMEHHE HCIIOJIb30BaTh JOCTHKEHHUS COBPEMEHHOM XMMHUYECKOH HAyKH M XMUMHUYECKHX
TEXHOJIOTUH /1 TOBBIILIEHUS COOCTBEHHOIO MHTEIIEKTYaJIbHOTO Ppa3BUTHUS BBIOpaHHOMN
poeCCHOHAIBHON JESATEIHHOCTH;

MeTanpeaMeTHbIX:

— WCIIOJIb30BaHUE PA3JIMYHBIX BHUJIOB II03HABATEIBHON JEATETBHOCTH M OCHOBHBIX
MHTEJUIEKTYaJbHBIX Olepanuil (MOCTaHOBKU 3ajaud, (OpPMYJIMPOBAHUS THUIIOTE3, aHaIM3a U
CHHTE3a, CPaBHEHHUsI, 000OIIEHHSI, CHCTEMAaTH3alluH, BBISIBICHUS IPUYNHHO-CIICICTBEHHBIX CBS3EH,
IIOKCKA aHaJIOroB, (JOPMYJIMPOBAHUS BBIBOJIOB) JJIsl PELICHUS MOCTABJICHHOMN 3a/1auM, IPUMEHEHHE
OCHOBHBIX METOOB TO3HaHUS (HAOIIOACHUS, HAYYHOTO SKCIIEPUMEHTA) ISl H3YUCHHUST Pa3ITUIHBIX
CTOPOH XHMMMYECKMX OOBEKTOB U IMPOLECCOB, C KOTOPHIMH BO3HMKAeT HEOOXOIUMOCTb
CTaJIKUBAThCS B MPOPECCUOHATIBHOM cdepe;

— MHCIIOJIb30BaHME PA3JIMYHBIX HCTOYHUKOB Ul IOJIyYEHHS XUMMYECKOH HH(pOpMaIuu,
YMEHHUE OLIEHUTH €€ IOCTOBEPHOCTH ISl JOCTIKEHHS XOPOIINX PE3yIbTaTOB B MPOPECCHOHATBLHON
ctepe;

NMpeAMeTHBIX:

— c(hopMHPOBAaHHOCTH MPEJCTABICHUNA O MECTe XMMHUU B COBPEMEHHOW HAay4yHOW KapTHHE
MHUpa; MOHWMAaHHWE POJHM XUMHH B (POPMHUPOBAHUM Kpyro3opa ¥ (QYHKIHMOHAIBHON TPaMOTHOCTH
YeJI0BEKa JJIS PeIIeHUs IPAaKTUUYECKUX 3a/1ay;

— BJIaJICHHE OCHOBOIIOJATAIONIMMU XHMHYECKUMHU TIOHATHSIMHU, TEOPUSMH, 3aKOHAMH U
3aKOHOMEPHOCTSIMU; YBEPEHHOE M0JIb30BaHHE XMMUYECKOH TEPMUHOJIOTUEH U CUMBOJIMKOM;

— BIIQJICHWE OCHOBHBIMH METOJAMH HAYYHOTO MO3HAHUS, HWCIOJBb3yeMBIMH B XHUMUHU:
HaOJroIeHueM, OIMCaHMEM, H3MEPEHUEM, SKCIEPUMEHTOM; yMeHHe o0pabaThIBaTh, OOBACHATH
pe3yabTaThl MPOBEACHHBIX ONBITOB W JIENATh BBIBOJBI, TOTOBHOCTH M CIOCOOHOCTH TPHUMEHSTH
METO/bI MO3HAHUSI ITPU PELICHUN PAKTUUYECKUX 3a]1a4;

— c(OPMHUPOBAHHOCTh YMEHUS J1aBaTh KOJMUECTBEHHBIEC OIIEHKU U TIPOU3BOAUTH PACUETHI 1O
XUMHUYECKUM (hopMyJIaM U ypaBHEHUSIM;

— BJIaJICHUE NIPAaBUIAMU TEXHUKHU 0€30TaCHOCTH TPH HCIIOIB30BAHUN XUMHUYECKUX BEIIECTB;

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



2. CTPYKTYPA U COAEPXKAHUE YUEBHOM JUCIHUILINHBI

Bun yuyeOHo# padoThI

O0BbeM yacoB

MaxkcumanbHasi yueOHasi Harpy3ka (Bcero) 118
O0s3aTesIbHAs1 Ay IUTOPHAs YueOHasi Harpy3Ka (Bcero) 78
B TOM YHUCIJIE:
TEOPETUYECKUE 3aHATHS 58
JabopaTopHbBIC PAOOTHI 20
MPAKTUYECKHUE 3aHATHS -
KOHTpOJIbHast paboTa -
KypCOBOM MPOEKT -
CamocTtosiTeibHas padoTra o0yuyawuerocs (Bcero) 40
B TOM YHUCIIE:
HOJrOTOBKA pedepaToB U JOKIA/I0B; 20
WHIUBUTYAJIbHBINA TTPOCKT 20

[TpomexxyTounas attectanus: B popme nuddepeHIpoBaHHOro 3aueTa, SK3aMeHa




2.1 TemaTuyeckuii IJIaH U Co/iepKaHNE Y4eOHOH JUCIUTLINHBI XUMHUS
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Pazgen 1 O0masi 1 HeopraHm4eckasi XMMusi 48 381+10ap
Tema 1.1 Xumus — Hayka 0 BellecTBax 4 4T 3HaTh: OMpEeNeeHUs CICAYIOIUX XUMHYECKUX
1 Beenenue. CoctaB BemecTBa. M3mepenue BeriecTa. 5 7 MOHSITUN: BEUIECTBO, XWMHUYECKUN DSJIEMEHT, aTOM, 1
' ArperaTHble cOCTOsIHMSI BenecTBa. CMECH BEILIECTB. MOJIEKYJIa, OTHOCUTEJIbHbBIE aTOMHas "
MOJIEKYJISIpHAsi ~ MacChl, aJUIOTPOIHUS, HM30TOIBI,
XUMHUYECKast CBSA3b, BAJIEHTHOCTb, MOJb, MOJSpHas
Macca, MOISPHBIA 00BEM ra3000pa3HBIX BEIIECTB,
BEIIECTBA; 3aKOHbI COXPAaHEHHUS MacChl BEILECTB U
MOCTOSIHCTBA COCTaBa BEIIECTB.
YMeTh: omnepupoBaTh CICAYIOIMUMH XUMHYECKUMU
MOHSATUSMHU: BEIIECTBO, XUMUYECKUN AJIIEMEHT, aToM,
MoJIEKyJIa, OTHOCUTEJIbHbIE aToOMHas "
. MOJIEKYJIIpHAsE ~ MAacChl, aJUIOTPOINMS, H3OTOIIHI,
PacuerHble 3a7aun Ha HAX0XKJIEHUE OTHOCUTEIHHON
9 . XUMHUYECKasi CBSA3b, BAJICHTHOCTb, MOJIb, MOJSIpHas
2. MOJIEKYJIIPHON MaccChl, ONPeAeSIEHHEe MaCCOBOM JOJIN 2 2T . 1
Macca, MOISPHBIA 00BEM Tra3000pa3HBIX BEIIECTB;
XUMHYECKHX 3JIEMEHTOB B CJIO’)KHOM BEILIECTBE.
yCTaHABIWBAaTh  MPUYMHHO-CJICICTBEHHYIO  CBS3b
MEXIY COJIEp)KaHHEM 3aKOHOB COXpPaHEHHUS MaccChl
BEIIECTB U TIOCTOSHCTBA COCTaBa BELIECTB U
HalMCaHUEeM XHUMHUYECKHX (OpMynT W ypaBHECHHII;
WCIONIb30BaTh B Yy4eOHOH u mpodecCHOoHATBHOM
JESATETFHOCTH XUMUYECKHE TEPMHUHBI U CHMBOJIHKY;
pemiaTh  pacueTHble  33Jadyd [0  XUMHYECKUM
dhopmynam " YpaBHEHUSIM; MIPOBOJIUTH
CaMOCTOSITENIbHBIN MOMCK XUMUYECKON MH(MOpMaIun




C  HCHOJB30BAaHUEM  PA3JIMYHBIX  HCTOYHHUKOB
(HaAYy4YHO-TIONYJIAPHBIX M3JIaHUM, KOMIBIOTEPHBIX 0a3
JAHHBIX, PECYpCOB HWHTEpPHETA); MCIO0JIb30BaTh
KOMIBIOTEPHBIX TEXHOJOTMH s 0OpabOTKH U
nepenayn  XUMUYeCKod — uHpOpManMu M €e
IIPEICTABICHUS B pa3IMYHBIX bopmax;
yCTaHaBJIUBATh 3aBUCUMOCTb MEXKy KAYECTBEHHOU U
KOJIMYECTBEHHOW CTOPOHAMH XMMHUYECKHX OOBEKTOB
U TPOLECCOB; OOBSACHATh XHUMHUYECKUE SIBICHUS,
OpouCXOfslnue B MpupoAe, ObITy W Ha
MPOU3BOJCTBE; OOBSACHATH CYIIHOCTh XHUMHYECKUX
IPOLIECCOB; HCII0JIb30BaTh KOMITbIOTEPHBIX
TEXHOJOTHH Ui o0pabOTKM ®W  Tepesadu
XUMHYECKOH HH(pOpMalMU U ee MPelCTaBICHUS B
pasnuuHbIX (opmax; YCTaHABIMBATH 3aBUCHMOCTH
MEXAy KaueCTBEHHOM M KOJIMYECTBEHHOU CTOPOHAMHU
XUMHYECKHX OOBEKTOB M TPOIECCOB; KPUTHUUCCKH

OLICHUBATb JIOCTOBEPHOCTh XUMUYECKON
nHpopmanuu, MTOCTYyNarUen n3 Pa3HbIX
VICTOYHUKOB.

Tema 1.2 Ileprnoanyeckuii 3aK0H U NepruoIUYECKasA cUCTeMAa 2
xumudecknx iemeHToB [[.M.MenaeneeBa. Ctpoenune atoma.
[Tepuonnueckuii 3akon [I.1. MenneneeBa. CtpoeHue
3. atoma. CocTaBlieHHe dNIEKTPOHHBIX KOH(MUTYpAIIHii 2T

aTOMOB XUMHYCCKHX DJICMCHTOB.

3HaTh: XapaKTEPUCTUKY OJIEMEHTOB MaJlbIX W
OOJBIIMX TEPUOJOB MO HUX TIOJOXKEHUI0 B
nepuoanueckoit cucreme .M. Menaeneesa.

YMeTh: yCTaHaBIIMBAaTh 3BOJIIOIUOHHYIO CYLIHOCTh
MEH/IEJIEEBCKOH M COBPEMEHHOW (OpMYyITUPOBOK
nepuoguueckoro  3akona .M.  Menneneesa;
OOBACHAT,  (DU3UYECKUNA  CMBICT  CHMBOJIUKH
MEePUOINYECKON TaONUIBI XUMUYECKUX DIIEMEHTOB
J.1. MenneneeBa (HOMEPOB dJEMEHTa, MEPHOJA,
TPYMIbl) U YCTAHABIUBATH MPUIHHHO-CIICJICTBEHHYIO
CBSI3b MEXITY CTPOCHHEM aToma u
3aKOHOMEPHOCTSMH M3MEHEHHUsI CBOMCTB 3JE€MEHTOB
U O00pa3oBaHHBIX HMMH BEIIECTB B TNEPHOJIAX U
rpyIIax; yCTaHABIMBATh 3aBUCUMOCTb CBOMCTB
XUMHUYECKUX  BEHIECTB OT CTPOCHHUS  aTOMOB
00pa3yrINUX UX XUMHUYECKHX JJIIEMEHTOB; OTPaXKaTh




XUMUYECKHE IIPOLECCHl € IOMOIIBIO YpaBHEHUH
XUMUYECKMX  peakluil;  OOBSICHATh  CYLIHOCTh
XUMUYECKHUX IIPOLIECCOB.

Tema 1.3 CTpoenne Bemecrsa 2 2T 3HaTh:  XapaKTEPUCTUKY  BAaXXHEHIIMX  THUIIOB
. XUMUYECKUX CBSI3€l M OTHOCHUTEIBHOCTH 3TOM

[TonsaTue o xumuyeckoi cBsi3u. KoBaneHTHas
TUIIOJIOTUU.

XUMUYECKas cBs3b. IOHHas XuMuyeckast CBs3b. .

4, 2 2T YMeTb: OOBACHATH 3aBUCUMOCTH CBOMCTB BEIIECTB

Meramunueckas XUMUYECKas CBsI3b. Bonopoanas
OT KX COCTaBa U CTPOCHHS KPUCTALIMYECKUX

XuUMH4YecKas cBs3b. KommiekcooOpa3oBaHue.

PELIETOK.
Tema 1.4 JIlucnepcHbie CHCTEMBI 4 2r+2ap | 3Hath: KiIaccH(UKAIMIO JAHUCIEPCHBIX CHCTEM B
3aBUCUMOCTH oT arperaTHoro COCTOSIHUS
JTUCTIEPCUOHHOM CpeJibl U AUCTIEPCHOU (ha3bl, a TaKkxKe
Mo pa3Mepy HUX 4YacTUIl, 3HAYEHUE ITUCIEPCHBIX
[loHsiTHE O NUCTIEPCHBIX CUCTEMAX. 3HAUCHUE cUCTEeMax JKMBOM M  HEXHMBOM mpupoae U
5. JUCIIEPCHBIX CUCTEM KUBOU U HEXKUBOM NPUPOJIE U 2 2T IIPAaKTUYECKON KU3HH YEIIOBEKA.

MPaKTUYECKON KU3HU YEIOBEKa. YMeTb: onepupoBaTh CHEAYIOIIUMH XHUMHUYECKUMU
NOHSTHSAMH: JUCTepcHas ¢asa, JAUCIePCHOHHAs
cpena, TrpyOOQUCHEpCHBIE W TOHKOIMCIIEPCHBIC
CHCTEMBI, KOAryJIsIITusI.

6. Jlabopamopnas paboma Ne 1. JluciepcHble CUCTEMBI. 2 2i1p
Tema 1.5. Xumuueckue peakiuumn 4 4T 3HaTh: OMpeNeeHUs CIEAYIOIUX XUMHYECKUX
7 Knaccudukanusa xumuueckux peakuuii. CKopocTb 9 ’r NOHSITUI: TeMIOBOM J(PQeKT peakiuu, CKOpPOCTh
' XUMHYECKHUX PEaKIui XMMHYECKOM  peakuuu, Karajau3, XHUMHUYECKOE
paBHOBecHE; KJIacCU(UKAIMIO XUMUUYECKUX PeaKIni
M0 pa3IMYHBIM TPHU3HAKAM: YHUCITY U COCTaBYy
OpPOAYKTOB M PEareHTOB, TemioBoMy 3 dexTy,
HampaBlieHWto, (¢dasze, HAIMYUIO KaTaau3aTropa,
W3MEHEHUIO  CTENEHEW  OKHUCJIEHHS  DJIEMEHTOB,

. 00pa3yromux BemecTBa.
OO6paTuMOCTh XMMHUYECKHUX PEeaKIMi. XUMUYECKOe

8. 2 2T YMeTb: omnepupoBaTh CHEAYIOIIUMH XUMHYECKUMU

paBHOBECHE.

MOHATHSIMH: TEIJIOBOM 3P (EeKT peakiuu, CKOpOCTb
XUMHMYECKOM  peakuuu, KaTalu3, XHUMHYECKOe
paBHOBECHE;, OOBICHATH CYIIHOCTh XHMHUYECKHUX
MPOIIECCOB; OOBSCHATH 3aBUCHUMOCTb  CKOPOCTH
XUMHYECKON peakuuu U MOJIOKEHUS XUMHUYECKOIrO
paBHOBECHs] OT PA3IMYHBIX (PAKTOPOB; ONPEAEISThH




BO3MOKHOCTHU MPOTEKAHUS XUMHYECKHX
OpeBpalleHUii B pa3jM4YHbIX YCIOBHSX; pellaTh
pacueTHbIE 3aJa4H.

Tema 1.6. OCHOBHBbIE KJIACCHI HEOPTAHUYECKHUX COeTUHEHUH 1

3HaTh: OCHOBHBIC KJIaCChI HCOPTraHUYCCKUX

N 41+20p 9 . N
HX CBOMCTBA COCIMHEHUN W HX XapaKTePUCTUKY: CBOMCTBA,
9. Oxcunpl.OcHoBanwms. Kuciaoter. Comm 21 MOJIYyYEHHE W TIPUMEHEHHE; TEHETUYECKYI0 CBA3b
10 I'eneTnueckas cBsSI3b MEXAY KJaccaMU HEOpraHU4eCKux 2 MCKAY KiIaCCaMU HCOPTaHNYICCKUX COCIMHEHU.
' COEIMHEHMUIA. YMeTb: OTpakaTb XHMHYECKHE TPOIECCH ¢
IIOMOILIBIKD  YPAaBHEHUW  XUMHUYECKUX  PEAKLHIA;
OOBSICHATh  CYIIHOCTh XHUMHYECKHX IPOIIECCOB;
BBITIOJIHATh XUMUYECKHM SKCIEPUMEHT B IOJIHOM
. COOTBETCTBMM  C  MpaBWIaMH  O€30IaCHOCTH;
11. Jlabopamopras paboma Ne 2; CBolicTBa K1accoB 2mp Ha0JI0/1aTh, (PUKCUPOBATh U OMKCHIBATH PE3YJIbTATHI
HEOPTraHUYECKUX COCTMHECHHI. )
MIPOBEICHHOTO XAMHYECKOI0 AKCTIICPUMCHTA;
coOmoaTh mpaBmia 0e30macHOro oOpameHus ¢
TOPIOYUMH u TOKCHUYHBIMH BEIECTBAMH,
71a60paTOPHBIM 000PYOBAHUEM.
Tema 1.7. PacTBopbI. DJIEKTPOJUTHYECKAST THCCOIHAIUS. 41+4np | 3HaTh: oOmpeAeNieHUs CIAEAYIOIIMX XUMHUYECKHUX
[Tonsitue o pactBopax. KoHieHTpaius pacTBOpoOB. TMOHSATUW:  pacTBOPbL,  HOH,  JJIEKTPOJIUT U
12. Teopus 3MEKTPOIUTUUECKON JUCCOLHAIIH. 2T HEAJIEKTPOJIUT, DSJIEKTPOJIUTHYECKAsT JAMCCOLUALINS;
Jnccoumaryst BOIbI OCHOBHBIE TOJIOKEHUSI TEOPHUHU DJICKTPOITUTHUECKOM
Bonopoanslii nokazarens. Cpena BOJHBIX pacCTBOPOB JUCCOIMAllMM M XapaKTEepPUCTUKY B CBETE 3TOMU
13. AIEKTPOJUTOB. Peakinu oOMeHa B BOJHBIX PacTBOpax 2T TEOPHUH CBOMCTB OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX
AIIEKTPONUTOB. [ MAPOIN3 Kak OOMEHHBIN TIpOIleCC. COCIUHCHHIA.
14. | Jlabopamopuas paboma Ne 3. Peakiium HOHHOTO 0OMEHa. 21p VYMETh: ONEpUpOBaTh CIEAYIOIMMU XUMUYECKUMU
NOHSATUSMU:  PaCTBOPbL, HOH, DJEKTPOIUT H
HEIJIEKTPOJIUT, DJICKTPOIUTHYECKAsT JTUCCOIHAIIHS;
pemaTth pacyeTHble 3aJayd U MOATOTaBIMBATH
pacTBOPHI 3a/laHHOM KOHIIEHTpAIlMd B OBITY U Ha
MPOU3BOJICTBE; OTPAXKATh XUMHUYECKUE MPOLIECCHl C
15. | Jlabopamopnas paboma Ne 4. Tuaponns conei. 21p NOMOIIBIO  YPAaBHEHUH  XUMHYECKHX  PEaKIHid,

OOBSICHATH  CYIIHOCTh XMMHUYECKHX IPOIIECCOB;
BBIITOJIHATh XWMHMYECKUM 3KCIEPUMEHT B IOJHOM
COOTBETCTBUM €  MpaBWIaMH  0O€30MaCHOCTH;
Ha001aTh, (PUKCUPOBATh U OMUCHIBATH PE3YJILTATHI
IIPOBELACHHOIO XUMUYECKOTO JKCIIEPUMEHTA,




coOnrofaTh mpaBwiIa O€30macHOro OOpamlieHus ¢

TOPIOYUMHU u TOKCUYHBIMU BEIIECTBAMU,
71a00paTOpHBIM 000PYTOBAHHUEM.
Tema 1.8. OKHCJIUTEILHO-BOCCTAHOBHTEIbHbIE PEAKIIHI 4 21+2ap | 3HaTh: OOpeneNeHUus CIEAYIIUX XUMHUYECKHUX
16. OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE PeakuK. MeTox 5 ot MOHSTHIA: JIEKTPOOTPULIATENBHOCTD, CTCTICHb 1
9JIEKTPOHHOTO OasiaHca. OKHUCJICHUS,  OKUCJIHTEIb U  BOCCTAHOBUTEIb,
OKHCIICHHE M BOCCTAHOBIIEHHUE;, KJacCU(UKAILIUIO
BEIIECTB U IPOLIECCOB C TOYKH 3PEHUS OKUCICHHUS-
BOCCTAHOBJICHHUSI.
YMeTh: onepupoBaTh CIEAYIOIIUMUA XUMHYECKUMHU
HOHSTUSMU:  BJIEKTPOOTPHULATEIBbHOCTh,  CTENEHb
OKHUCJICHUS,  OKUCJIHTEIh U  BOCCTAHOBUTEIb,
OKHCJICHHE M  BOCCTAHOBJICHHE,  COCTaBJIATH
Jlabopamopnas paboma Ne 5. OKHCTUTEIIBHO- 9 ’
BOCCTAHOBHTEITbHbIE PEAKILHIL. 2 211p YpaBHEHUS  peakUMid C  IIOMOLIBIO MeTOI[El 2
17 AJIEKTPOHHOTO 0OajiaHca; BBIMONIHATE XHMHUYECKUN
' 9KCIIEPUMEHT B MOJIHOM COOTBETCTBHH C MPaBUJIAMU
O0e3omacHOCTH;  HaOmoOgaTh,  (QUKCHpPOBATH U
OTHCHIBAThH PE3YJbTAThl MPOBEACHHOTO XUMHYECKOTO
9KCIIEPUMEHTa; COoO0JItoaTh MpaBwia 0e30IacHOro
oOpaimieHuss ¢  TOPIOUYMMH U TOKCHUYHBIMU
BEIIECTBAMH, JJAOOPATOPHBIM 00OPYIOBAHUEM.
Camocmosmenvras paboma o00yuarouuxcs.
Pedepar u moxnag — MeTasibl. 20cp
Pedepat u noknaa — Hemerasisl.
Tema 1.9. XumMus 371eMEeHTOB 14 141 3HaTh: XapaKTEPUCTUKY COCTaBa, CTPOEHUS, CBOMCTB,
18 OO6m1as xapakrepucTika MetauioB. O01ue crnocoos! 5 ’r MOJTyYeHUs U IPUMEHEHUs BakHeHX Metaos (la 1
" | momy4yeHust MerauioB. Koppos3ust MeTauios. u I a rpymnm, amoMuHUs, Kejae3a U HEKOTOphIX d-

19. | [IlenoyHbl€ U MIETOYHO3EMEIBHBIE METAILIIBI. 2 2T 3JIEMEHTOB) M MX COCJMHEHWH; XapaKTePHCTHKY 1
20. AmroMuHu# 1 ero coennHenus. JKenes3o u ero 2 7 coCTaBa,  CTPOCHMA, CBOMCTB, IIOJIY4YEHUA U 1
COeIMHEHUSL. npuMeHeHus BakHedmmx HemeramwioB (VIII a, Vila,

21 OO01mmas xapakTepucThKa HeMeTauioB. Bogopo. 2 o Vla rpynm, a Takke asora u (1’00(1’0133» yraepona u 1

" | baropostHBIe Ta3hL. KpeMHHUSs1, BOJIOPO/A) U MX COCTUHEHUH.
22. | anorensl. Cepa 1 ee COeMHEHNS. 2 2T YMeTh:  yCTaHaBIMBaTh  3aBUCUMOCTb  CBOWCTB 1
23. | Asor u pocdop. Yriepos 1 KpeMHHil. 2 T XUMHYECKHX  BEMIECTB OT CTPOCHHS  aTOMOB 1
24 O0001IeHNE U CUCTEMATHU3aLMs 3HAHUH 110 0011Iel 1 5 7 00pasyromux ux XUMHYECKUX SJIEMEHTOB; 1

HEOPraHWYECKON XUMUU

UCHOJb30BaTh B y4yeOHOM M mpodeccuoHaTbHON




JESATEIbHOCTH XMMHUYECKUE TEPMUHBI U CUMBOJIUKY;
OTpakaTb XUMHYECKHE IIPOLIECCH C  IOMOIIBIO
YpaBHEHMH XHUMHYECKHX pEaKUud; OOBICHATH
CYIIHOCTh XHMMHYECKHUX IIPOLECCOB; COCTABIATH
YpaBHEHHA  peakuuid C  I[OMOIIBI0  METoja
JJIEKTPOHHOTO OanaHca; IIPOBOAMTH
CaMOCTOSITENIbHBIA TOUCK XMMHUYECKONH MH(POpPMALUU
C  HUCHOJBb30BAaHMEM  pPA3JIMYHBIX  HCTOYHUKOB
(Hay4HO-TIOMYJISIPHBIX M3JaHHN, KOMIBIOTEPHBIX 0a3
JAHHBIX, PECYpCOB HHTEpPHETa); HUCIOJIb30BaTh
KOMITBIOTEPHBIX TEXHOJOTUH Ui O0OpaboTKH U
nepefayd  XUMHU4Yeckod — MHpopmamumum U ee
NPEACTaBICHUS B Pa3MYHBIX (hopMax; coOIr0aaTh
IIPaBWJIA HKOJIOTMYECKH TI'PAMOTHOIO IIOBEIECHUS B
OKpYy>Karoleu cpene; OLICHUBATh BIIMSIHUE
XUMHMUYECKOIO 3arpsi3HEHUS] OKPY)KAIOILEH Cpelbl Ha
OpraHusM 4€JI0BCKa M IPYI'MC JKUBBIC OPraHU3MBIL
KPUTHYECKH OLICHUBATh JOCTOBEPHOCTb XUMUYECKOU

nHpopmanuu, MoCTynarouiei u3 pasHbIX
VICTOYHHUKOB.
Paznen 2. Oprannyeckasi XuMus 30 201+10ap
Tema 2.1 OcHOBHBIC NOHATHSI OPrAHUYECKON XUMHH U TEOPHUSs 6 61 3HaTb: ONPENENICHUS CIEAYIUX XUMHUYECKHX
CTPOCHUS] OPraHUYECKHUX COeIMHEeHH I MOHSATHM: YIJIEPOJHBIM CKeleT, (QYHKIMOHAIbHAs
ITpenmet oprannyeckoil xumuu. Teopus cTpoeHUs rpynmna,  W30MEpUs,  TOMOJIOTHS;  OCHOBHBIE
25. opraHmyeckux coenrnHennii A.M. byrieposa. 2 2T MIOJIOKEHUS ~ TEOPUU  XUMHYECKOIO  CTPOEHHUS
Knaccugukaius opraHMuecKiuX COeMHEHUI OpPraHMYECKUX COCIMHEHUN U XapaKTEpUCTHUKY B
OCHOBBI HOMEHKJIATypbl OPraHNYEeCKUX BELIECTB. THIIbI CBETE€ D3TOM TEOPUM CBOWCTB OCHOBHBIX KJIACCOB
0p. | XMMHUECKHX CBSI3€M B OPraHMYECKUX COCIUHEHMSIX U 5 7 OpPraHUYECKUX COECIUHEHUM.
crocoObl uX pazpbsiBa. Knaccuduxamus peakuuii B YMeTh: onepupoBaTh CIEAYIOIIUMUA XUMHYECKUMHU
OpPraHMYECKON XMMHHU. MOHATUSAMU: YTIIEPOAHBIN CKeneT, (pyHKIMOHAIbHAs
rpynmna, W30MepHsi, TOMOJIOTHS; HCIIOJIb30BaTh B
yuyeOHOI W  mpodeccHOHANbHOM  AEATeNbHOCTH
97 PacuerHble 3a1aun 10 XUMUYECKUM (HOpMyIiaM U 5 o7 XUMHYECKHE TEPMUHBI U CHMBOJIMKY; OTpaXkaThb

YPaBHEHHSIM.

COCTaB OPraHMYECKUX COCAMHEHUH C IIOMOILBIO
XUMHUYECKUX (OpMyN; ycTaHaBIMBaTh MPHU3HAKU
O0IIEero M pa3lUyHOrO B THUIOJOTHHM PEAKIMH s




HEOPraHUYECKOU u OpraHUYeCKOn XUMUY;
IPOBO/IUTh CAMOCTOSTENBHBIN TOUCK XHMHYECKOM
UHPOpPMAIIMM €  HCHOJB30BAaHHEM  Pa3IMYHBIX
MICTOYHUKOB (HayIHO-TIOTYJISIPHBIX U3IaHUH,
KOMITBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB MHTEPHETA);
UCIIONIb30BAaTh  KOMIBIOTEPHBIX TEXHOJOTHH IS
00paboTKU M Mepeaaydl XUMUYECKOrH HH(pOpMaIu 1
€e  NPEeACTaBICHHMS B  Pa3lUUHBIX  (opmax;
yCTaHaBJIMBATh 3aBUCUMOCTb MEK/1y KaYeCTBEHHOM 1
KOJIMYECTBEHHON CTOPOHAMU XMMHYECKUX OOBEKTOB
¥ TpOLECCOB; pemiaTh pacyeTHbIE 3ada4d 110
XMUMHYECKUM (OpMyJIaM U ypPaBHEHHSM; OOBSCHATH
XMMHUYCCKHE SIBIICHHS, MPOMCXOMAIINE B TPHPOJIE,
ObITYy M Ha TPOU3BOJCTBE; COONIONATH IpaBHIIA
9KOJIOTHYECKU IPaMOTHOTO HIOBE/ICHHSI B
OKpyXaromiel  cpere; OLCHUBAaTh  BJIMSHUE
XMMHYECKOTO 3arps3HEHUsI OKPYXKAIOLICH Cpeibl Ha
OpPraHM3M 4eJOBeKa W JPYTUe >XUBBIC OPTaHH3MBI,
KPUTHUYECKHU OIICHMBATH JOCTOBEPHOCTh XMMHUYECKON
nH(pOopMaImy, MOCTYHAOIIEeH u3 Pa3HBIX
MCTOYHUKOB.

Tema 2.2 YriieBoaopoabl H HX NPHPOAHBIC HCTOYHUKH 4 21+27p
28. | Anxanbl. AJIKEHBI. AJTKUHBI. 2 2T
29. | Jlabopamopnas paboma Ne 6. YTi1eBOIOPOIBIL. 2 21p

3HaTh: XapaKTEPUCTHUKY COCTaBa, CTPOEHUS, CBOMCTB,
MOJIYYCHUST W TIPUMEHEHHUS BaXKHEUIINX KIIACCOB
yIJI€BOIOPOAOB (JIKAHOB, aJKEHOB, aIKWHOB) U X
HanOojee 3HAYMMBIX B  HAPOJHOXO3SHCTBEHHOM
IUTaHE TpPEACTaBUTENeH; Ha3BaHUS OpPraHUYECKHX
W3YYCHHBIX  BCIIECTB 10  TPUBHUAIBHOW  WIIH
MeXIyHapOAHONH HOMEHKIIATYpE;

YMeTh: OTpaxaThb XHMHYECKHE TPOIECCHl ¢
MOMOIIBI0  YPaBHEHUH  XUMHYECKHX  PEaKIIHii;
OOBSCHATh  CYIIHOCTh XHUMHYECKHX IPOIIECCOB;
BBITIONTHATh XUMHUYECKUH OSKCIEPUMEHT B TIOJHOM
COOTBETCTBHM  C  MNpaBWIaMH  O€30IacHOCTH;
Ha001aTh, GUKCUPOBATh U OMHUCHIBATH PE3YIbTATHI
MIPOBEJICHHOTO XUMHYECKOTO IKCIIEPUMEHTA;
yCTaHABIMBATh 3aBUCUMOCTh MEXKy KaUeCTBEHHOU U




KOJIMYECTBEHHOW CTOPOHAMHU XMMHYECKHX OOBEKTOB
U TpoIeccoB; coOI0AaTh MpaBuiIa OE30MacHOro
oOpamieHuss €  TOPIOYUMH M TOKCHYHBIMHU
BEIIeCTBAMHU, J1a00PaTOPHBIM 000PYJOBAHHUEM.
Tema 2.3. 'mapoKcuJIbHbIE COCTUHEHHS 4 21+27p | 3HaTh: XapaKTEPUCTUKY COCTaBa, CTPOEHUS, CBOICTB,
30 Crpoenue u knaccuduxanus cnuptos. [IpenensHbie 5 o HOJIy4EHUS u pUMEHEHUs BaKHEHIIINX 1
" | 01HOATOMHBIE CIUPTHI. MHOrOaTOMHBIE CIIUPTHI. IIpeicTaBUTENEN KJIaCCOB OpraHUYECKHUX
31. | Jlabopamopnas paboma Ne 7. CniupThbl. 2 271p COCIMHEHUI: METAaHOJa W 3TaHOJA, CIOXHBIX 2
TeMma 2.4. Anbieruaibl 1 KETOHBI 4 21+27p 3(UPOB, JKUPOB, MBLI, alIbAETUAOB ((HopMaIbIETUI0B
32 ITonsTHe o Kap6OHI/IJII)HI)IX COEIUHEHUIX. AJbIETUIBI. 2 2 U aleTalbpAeruja), KapOOHOBBIX KHCIOT (yKCyCHOI71 1
' KeTousl KHCJIOTBI), MOHOCaXapuI0B (TIFOKO3bI), TUCAXAPUIOB
33. | Jlabopamopnas paboma Ne 8. Abneruinl. 2 21p (caxaposel), Hojmcaxapuzios (kpaxmaia u 2
Tema 2.5. Kap6oHoBbIe KHCJIOThI M MX IPOM3BOJHbIE 4 2r+2ap | UC/UIOJNO3bI);  aHMIIMHA, AMHHOKHCIIOT, OENKOB,
34 [Tonsitie 0 KapOOHOBBIX KUCIOTAX U MX KIACCH(HUKALIVISL. 5 o7 MCKyCCTBCHHBIX M CHHTCTHHCCKHX  BOJIOKOH, 1
" | XuMuuecKue CBOMCTBA. KaydyKOB, ITaCTMacc.
35. | Jlabopamopnas paboma Ne 9. KapOOHOBbIE KHCIIOTEL. 2 271p Haspanus OpPraHMYCCKUX  M3YHCHHBIX  BCIICCTB IO 2
Tema 2.6. YrIeBoab! 4 21+2qp | TPUBHAIBHON HIIM MEXK/yHAPOAHOH HOMEHKIIATYPe.
36. | [lonsTtue 06 yrneBonax. Monocaxapusl. Jlucaxapusl. 2 2T YMeTb:  OTpaxaTh XUMHHUCCKUC — HPOLECCRl — C 1
37. | Monncaxapmsr, MOMOIIBI0  YPAaBHEHUH  XUMHUYECKUX  pPEaKIIMii; 1
38. | Jlabopamopnas paboma Ne 10. YraeBogpl. 2 21p OOBACHATE  CYMHOCTH | CHMHACCKHX — TIPOLIECCOB, 2
Tema 2.7. AMUHBI, aMUHOKHCAOTHL, BEKH, 4 41 BBITIOJIHATh XUMHUYECKHH SKCIEPUMEHT B TOJIHOM
COOTBETCTBUM €  MpaBWIaMd  0O€30MaCHOCTH;
Ha0t0/1aTh, (UKCUPOBATh U ONMHUCHIBATH PE3YJIbTAThI
IIPOBEJEHHOT O XUMHUYECKOTO JKCIIEPUMEHTA;
ToHsTHe 06 AMUHAX U UX KIaCCH(UKALIAL. ) - yCTaHAB/MBAT 3aBHCHMOCT MEXKIY KauyeCTBEHHOW U .
AMMHOKHCIOTEL BemnKi. KOJINYECTBEHHON CTOPOHAMM XUMHYECKUX OOBEKTOB
39. U TIPOIECCOB; COOJIOIATh TMpaBuUjiia OE30MacCHOTO
oOpameHuss ¢  TOPIOYUMH UM TOKCHYHBIMHU
BEIIECTBAMH, JJAOOPATOPHBIM 000PYI0BAHUEM.
Camocmosmenvhas paboma o6y4aOuuxcs: 20cp
WNHauBuIyaIbHBIA TPOEKT
Bcero 78 (58T + 20up) + 40cp

* 171 XapaKTepUCTHKU YPOBHSI OCBOCHUS yUeOHOTO MaTepHalia UCIOIb3YIOTCs CleAYIoe 0003HaueHUS:
1 — o3HaKOMUTENBHBIN (y3HABaHUE paHEe U3YYEHHBIX 0OBEKTOB, CBOWCTB);
2 — PeTPOYKTUBHBIN (BBITIOTHEHHE ICATEIIEHOCTH 110 00pa3ily, HHCTPYKIIUHU HITH TTOJT PYKOBOACTBOM);

3 — MPOJYKTUBHBIN (MJITAHUPOBAHUE U CAMOCTOSATENILHOE BBIIOJHEHHUE ACATEIbHOCTH, pellieHUe MTPOOJIEMHBIX 3aj1a4).




3. YCJOBMUS PEAJIM3AIIAU ITIPOTPAMMBI YYEBHON JUCITATLTAHBI

3.1 TpeOoBanus K MATEepHAJIBLHO-TEXHHYECKOMY 00ecIe4YeHN 0
Peanunzanus nporpaMmsel AMCUUILUIMHBI TpeOyeT Hanuuus: yueoHoro Kabunera xumun.

AynautopHas 10ocka — 1 mIT., CTOJI y4eHH4YeCKUuid — 14 mT., CTy/ yYeHUYeCKuil — 28 1IT., CTOJ
npernonasarens — | mr., cryn npenogasarens — 1 mr., obmenaboparopHoe 000pyIOBaHUE, B TOM
ymcle: cron jgaboparopuelii — 11 mwT., mocyaa ob1iero Ha3HaueHus - B HEOOXOAUMOM KOJIMYECTBE,
MoCyJla CHelUaJIbHOTO Ha3HAYEHHUS - B HEOOXOAMMOM KOJMYECTBE, M3MEPUTENIbHAS TMOCYyJa - B
HEOOXOUMOM KOJMYecTBe, IKad BBITSDKHOM — 3 MIT., U3MEpHUTENbHOE 00OpYJOBaHHE, B TOM
yucie: Bechl TexHuueckue BJITK-500r. — 1 ., mynsTumenuanpoekrop View Sonic PJD5123/
Acer X113PH — 1 mr., kommetorep (Hoyroyk) HP Compaq 6715b - 15.4”, AMD Turion 64 TL-60
2,0I'ru, RAM 2r6, HDD 160r6, Ati Mobility Radeon X1250 -1 1mr., 3KpaH NMEepeHOCHON Ha
tpenore Da-Lite Versatol — 1 mr., xumuueckue Ttabmuisl (IICD, Tabawma pacTBOPHUMOCTH,
DNEKTPOXUMHUUECKUN Psii HanpshKeHU MeTamioB, OKpacka MHAMKATOPOB B PA3JIMYHBIX CPENAX) —
4 mt., miakatel — 20 mmr., koiuiekuuu («Metamibel U craBby, «llmactmacce», «TommmBoy),
KOMIUIEKT Y4€OHO-METOAMYECKOM JTOKYMEHTAlluM, KOMILUIEKT BHJIEOMATE€pPUATIOB, XHWMHUYECKUE
PEaKTUBBI.

3.2 UudopmannoHHoe obecniedeHne 00ydeHust
[lepeyeHb pEeKOMEHIyeMbIX YYEOHBIX W3JaHHW, MHTEpHET-pecypcoB, IOMOJHUTEIBLHON
JTUTEPATYPBI.

OCHOBHBIC UCTOYHHUKH:
1. bnunos, JI. H. Xumus: yuebnux ans crno / JI. H. biunos, U. JI. Ilepdunosa, T. B.
CoxkonoBa. — 2-¢ u3j., crep. — Cankr-IlerepOypr: Jlans, 2021. — 260 c¢. — ISBN 978-5-8114-

7904-7. — Tekct: »neKTpoHHBIN // JlaHb: AJIEKTpOHHO-OMOMMOTeuHass cuctema. — URL:
https://e.lanbook.com/book/167183.
2. IIpecc, U. A. Opranndeckas xumus: ydyeOHoe nocoodue s cno / M. A. Ilpecc. —

Cankr-IlerepOypr: Jlanb, 2021. — 432 ¢. — ISBN 978-5-8114-7074-7. — TekcT: 3neKTpoHHbI# //
Jlanb: anekTpoHHO-OMOMMOTeuHas cucrema. — URL: https://e.lanbook.com/book/154411.,

JIOnOTHUTEIbHBIE HCTOYHUKH:

1. IIpecc, U. A. Obmas xumusi: yueObnoe mocoodue st crno / M. A. Ilpecc. — Cankrt-
[TerepOypr: Jlanb, 2021. — 496 c. — ISBN 978-5-8114-7073-0. — TekcT: snexkTpoHHbIi // JaHs :
3JIEKTPOHHO-OnOmoTeunas cucrema. — URL: https://e.lanbook.com/book/154410.

2. Obmas xumust. Teopus u 3agaun: yue6Hoe nocodue / H. B. Koposun, H. B. Kynemos, O.
H. Tonuapyk [um ap.]; mox penakimedt H. B. KopoBuna, H. B. Kynemosa. — 3-e¢ u3n., crep. —
Cankr-IlerepOypr: Jlanb, 2018. — 492 c. — ISBN 978-5-8114-1736-0. — TekcT: 31eKTpOHHBIH //
Jlanb: anekTpoHHO-OMOMMoTeunas cucrema. — URL: https://e.lanbook.com/book/104946

3. Eropos, B. B. O6mas xumus: yue6Huk / B. B. EropoB. — Cankr-IlerepOypr: Jlans,
2018. — 192 c. — ISBN 978-5-8114-3072-7. — Tekct: 2yeKTpoHHBIN // JlaHB: IJIEKTPOHHO-
oubmmoteunas cucrema. — URL: https://e.lanbook.com/book/102216

4. Xumus u xu3sb - XX Bek: Haykallpecc

HNuTepHeT-pecypcebl:
1. http://www.chem.msu.su (DnekTpoHHast OMOIMOTEKA [0 XUMUH)
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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.

PesyabTaTsl 00yyeHus
(ocBOEHHBbIE YMEHMSI, YCBOCHHbIE 3HAHMS)

@DopMbI U METOAbI KOHTPOJISI M
OlIeHKH pe3YJIbTATOB 00y4eHHus!

YMETh!

— OIICPUPOBATHL CICAYIOIIMMU XUMHYCCKUMU TMOHATUAMMU!

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 3allUTY
n1abopaTOpHBIX PadoT;

- OIICHKA 3a BBITTOJIHEHHE
WHWBUIYATbHBIX ¥ TECTOBBIX 3aJJaHMIA;

- OIICHKA 3a peIlicHHE 3a/1a.

— yCTaHaBJIMBAaTb IMPUYUHHO-CICACTBCHHYIO CBA3b MCKIY
CoJep)KaHUEeM 3aKOHOB COXPAaHEHUS MacChl BEUIECTB U
IIOCTOSAHCTBA COCTaBa BCIICCTB W HAIIMCAHUEM XHUMHNUYCCKHX
(dhopMyn 1 ypaBHEHUIA;

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

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

- OLICHKA 32 PELICHHUE 3a/1a4.

— yCTaHABJIMBATh SBOITIOIIMOHHYIO CYIITHOCTH | - OIICHKa 3a BBINIOJIHEHHUE
MEHIEITEEBCKON u COBpEMEHHOH (bOpMyIMPOBOK | MHAMBUAYAJIbHBIX U TECTOBBIX 3aJaHU.
nepuoanyeckoro 3akona J1.11.Menneneesa;

— OOBSICHATH (mznueckuit CMBICII CUMBOJIAKH | - OIIEHKa 3a BBITNIOJIHEHHUE
MIEPUOTUIECKON TaOIULIBI XUMHYECKHX 3JIEMEHTOB | UHIUBUAYAIbHBIX U TECTOBBIX 3a/IaHUM;

J.M.MenzneneeBa (HOMEpPOB 3JI€MEHTa, IEPHOAA, TPYIIIBI) U
YCTaHOBJIMBATh MPUYUHHO-CIEACTBEHHYIO CBSI3b MEXIY
CTPOEHHEM aTOMa U 3aKOHOMEPHOCTSMHU M3MEHEHHS CBOWCTB
3JIEMEHTOB M OOPa30BaHHbIX MMH BEIIECTB B MEPHOAAX U
rpynmax;

- OIICHKaA 3a pCIICHUC 3a/1a4.

— yCTaHaBIMBAaTh  3aBHCHUMOCTh  CBOIMCTB  XMMHYECKHX
BEIIECTB OT CTPOCHHUSI aTOMOB 00pa3yIONINX WX XUMHUYECCKHX
3JIEMEHTOB;

- OIICHKa 3a BBITIOJTHCHHUEC
UHAUBUAYAJIBHBIX U TCCTOBBIX 3aﬂaHHﬁ.

— OOBSCHATH 3aBUCUMOCTH CBOICTB BCIICCTB OT UX COCTaBa
" CTPOCHUA KPUCTAJUIMYCCKUX PCHICTOK;,

- OIICHKa 3a BBIIOJIHEHUE
WHJIMBUAYAJIbHBIX U TECTOBBIX 3aJJaHUM.

— UCTIONIb30BaThb B y4deOHOW W TpodeccHoHaTbHON
JIEATEIbHOCTH XUMUYECKUE TEPMHUHBI U CUMBOJINKY;

- OICHKa 3a BBIIIOJIHCHUC HW 3alluTy
nmabopaTopHBIX PaboT;

- OIICHKA 3a BBITIOJTHCHHE
WHIAUBUAYAJIBHBIX U TECTOBBIX 3aﬂaHHI7[;

- OIICHKA 32 pellicHHe 3a/1a4.

— OTpa)aThb COCTAB OPraHUYECKUX COCIUHEHUI C IMOMOLIBIO
XUMUYECKHUX (HOpMyT;

- OLIEHKa 3a BBHIOJIHEHHE M 3alINUTy
71a0opaTopHBIX PadoT;

- OLICHKA 3a BBITTOJIHEHHE
WH/IMBUAYAITbHBIX U TECTOBBIX 3aJIaHH,

- OLICHKA 3a pelleHHe 3a/1a4.
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— OTpaXaTb XUMHUYCCKUEC IMMPOLUECChHI C MOMOILILIO ypaBHeHI/Iﬁ
XHUMHUYCCKUX peaxunﬁ;

- OIICHKA 3a BBIIOJIHCHUE W 3allUTY
nmabopaTOpHBIX PadoT;

- OIICHKA 3a BBITTOJTHEHHE
WHVBUIYAIbHBIX ¥ TECTOBBIX 3aJJaHMIA;

- OIICHKA 3a pellicHHe 3a/1a.

— OOBSCHSATH CYHIHOCTb XUMHUYECKUX MTPOLECCOB;

- OIICHKA 3a BBINOJIHCHHE U 3aIUTy
n1a00paTOPHBIX padoT;

- OLICHKA 3a BBIMOJTHEHHE
WHIMBH/IYAJIbHBIX M TECTOBBIX 3aJIaHUH.

— yCTaHaBIMBATh NpPHU3HAKK OOMIEr0 W pa3INdHOTO B
TUIOJIOTUU PEAKIUNA ISl HEOPTraHWYECKOM M OpraHUu4YeCcKOu
XUMUH;

- OIICHKAa 3a BBINOJIHCHHE U 3aIlUTy
na00paTOPHBIX padoT;

- OLICHKA 3a BBIMOJTHEHHE
WHIUBHIYAJIbHbBIX M TECTOBBIX 3a/IaHUH;

- OLICHKA 32 PELICHUE 3a/1a4.

— COCTaBIIATH YPaBHEHHs PEAKIMi C IMOMONILI0 METo/a
3JIEKTPOHHOTO OajaHca;

- OLEHKa 3a BBHIOJIHEHHE U 3alIUTy
nabopaTOpHBIX padoT;

- OIICHKa 3a BBIIIOJIHEHUE
WHJIMBUAYAJIbHBIX U TECTOBBIX 3aJJaHUI.
— OOBSCHATH 3aBUCUMOCTh CKOPOCTH XUMHYECKOW pPEaKIuu | - OLICHKA 3a BBITIOJTHEHHE

U TOJIOXKCHHA XHWUMHUYCCKOI'0 PpPaBHOBECUA OT pas3IMIYHBIX
(hakTopOB;

WHAVBUIYATEHBIX M TECTOBBIX 3aaHMIA;
- OIICHKA 32 pelIeHre 3a1ad.

— BBIIIOJIHATH XUMHYCCKUM OKCIICPUMCHT B ITOJTHOM

COOTBCTCTBUU C ITpaBUIaMHU 663OH3CHOCTI/I;

- OIEHKa 3a BBIIOJIHEHHE W 3alIUTy
NPaKTUIECKUX U 1ab0opaTopHBIX padoT;
- OLICHKA 3a BBINOJIHEHHE
WHAMBHUIyaJbHBIX U TECTOBBIX 3aJJaHUM.

— HaOnronaTh, (UKCHUPOBATH M OMHUCHIBATH PE3YNBTATHI
IIPOBECHHOI0 XMMUYECKOI'0 3KCIIEPUMEHTA;

- OICHKAa 3a BBIIIOJJHCHUC U 3alluTy
MIPaKTUIECKUX U Ja00OpaTOPHBIX padoT.

— OPOBOJIUTh ~ CaMOCTOATENIbHBIA  MOUCK  XUMHUYECKOU
WHGOPMAIIUK C HCIOJIL30BAaHUEM PA3JIMYHBIX HCTOYHUKOB

- OLICHKA 32 BBITIOJIHEHNE BHEAYAUTOPHOM
CaMOCTOSITEIbHOM PadOTHI.

(HayYHO-TIONMYJAPHBIX ~ W3JaHWH, KOMIIBIOTEPHBIX  0a3
JaHHBIX, pecypcoB MHTEpHETA);
— HCIOJIb30BaTh KOMITIBIOTEPHBIX ~ TEXHOJOTMH  JUIsl | - OLECHKA 32 BBIIOJHEHUE BHEAYIUTOPHOM

00paboTKM W Teperayd XUMUYecKoW WHGOpMAIMk U ee
NPEJICTABJICHUS B Pa3IMYHBIX (popMax;

CaMOCTOSITEIbHOMN PadOTHI.

— yCTaHaBJIMBaTb 3aBUCHUMOCTL MCKIY KaueCTBCHHON W
KOJUYECTBEHHOMU CTOpOHAMM XUMHYECCKUX 00BEKTOB U
mponueccoB;

- OIGHKa 3a BBHIMOJIHEHHE | 3alIHUTy
nabopaTOpHBIX padoT;

- OLICHKA 3a BBITTOJIHEHHE
WHJIMBUIYyaJbHBIX M TECTOBBIX 3aJaHUH.

— peliarh pacyeTHbIE 3a7addl M0 XMMHUYECKUM (OopMysiaM U
YPABHEHUSIM;

- OIGHKa 3a BBHIMOJIHEHHE | 3alIuTy
nabopaTOpHBIX padoT;

- OLICHKA 3a
VHIIMBUIYaJbHBIX 331aHUH;
- OLICHKA 3a pelIeHNe 3a/1a4.

BBITTIOJTHCHUEC

— OOBACHATE XUMUYCCKUE SIBJICHUS,
mpupoac, 6LITy " Ha TPOU3BOACTBE;

OpoucCxXoadaImue B

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

- OLICHKA 3a BBITIOJIHEHHE
WHAMBUAYAIBHBIX U TECTOBBIX 3aJaHHH.

— ONpEENATh BO3MOXXHOCTH TPOTCKAHWS XUMHYECKUX | - OLCHKA 3a BBIIOJHEHHE M 3allUTy
MPEeBPAIICHUN B Pa3IUYHBIX YCIOBUSX; 1ab0paTOpHBIX padoT;
- OIIeHKa 3a BBITIOJTHCHHE
VHIVBUIYAIGHBIX U TECTOBBIX 33JIAHUMH.
— co0uoaTh  MpaBWia  OKOJIOTMYECKH  IPAMOTHOIO | - OIIEHKA 32 BHINOJHEHUE J1Ia00OPaTOPHBIX

MOBEJICHUS B OKPYIKaIOLIEN cperie;

pabor;
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- OLICHKA 3a BBINOJIHCHUE BHEAYTUTOPHOU
CaMOCTOSATEITHLHON paObOTHI.

— OIICHHUBATH BITMSTHHIE XIMHYECKOTO 3arpsa3HeHHS
OKpy)KafoIiel cpefapl Ha OpraHu3M YeJOBeKa W JpyTve
JKUBBIE OPTaHU3MEI;

- OLIEHKA 3a BBITIOJIHEHHUE
WHANBUAYATGHBIX M TECTOBBIX 33/ITAaHUH.

— coOmofaTh  mpaBWwiia  OE30MAacCHOrO  OOpalieHusT ¢
TOPIOYMMH M TOKCHYHBIMH BEIECTBAMH, JIaOOPATOPHBIM
00opyIoBaHUEM;

- OIICHKA 3a BBIIOJIHCHUE W 3allUTY
MIPAKTHIECKHUX U JIAOOPATOPHEIX PadoT.

— TMOATOTABIMBATh PACTBOPHI 33/JIaHHOW KOHIIEHTPALMH B
OBITY ¥ Ha TPOU3BOJICTBE;

- OIICHKAa 3a BBINOJIHCHHE U 3aIlUTy
n1a00paTOPHBIX PadoT;

- OIICHKA 3a BBITIOJTHEHHE
WHIUBHIYAJIbHbBIX M TECTOBBIX 3a/IaHUH;

- OLICHKA 32 PELICHUE 3a/1a4.

— KPUTHYECKU OLIEHMBATh JOCTOBEPHOCTb XUMHUYECKOHU
WHQOPMAIUH, TTOCTYMAIONICH U3 Pa3HBIX HCTOYHUKOB

- OLICHKA 32 BBHIIIOJHEHUE BHEAYAUTOPHOM
CaMOCTOSITETTHHON PabOTHI.

3HATh:

— ONpelesieHUsT  CICAYIOIMX  XMUMUYECKHX  TOHSATHH: | - OUCHKA 3a BBINOJHCHUC U 3allUTy
BCIIECTBO, XWUMHYECKHH DIIEMEHT, aToM, MOJIEKyla, | JabOpaTOpHBIX padorT;

OTHOCUTENbHBIE AaTOMHAasi W MOJIEKYJSIpDHAs MaccChl, HOH, | - OIIeHKa 3a BBITIOJTHCHHE
aJTOTPOIIHA, H30TOIIBI, XUMHYECKas CBs3b, | MHAMBUYAJIbHBIX U TECTOBBIX 3aJlaHUM;
3JIEKTPOOTPULIATENBHOCTH, BaJICHTHOCTb, CTENEHD | - OLEHKA 3a PEIICHNE 3a/aY.

OKHCIICHUS, MOJb, MOJISIpHAs Macca, MOJSIPHBIH 00beM

ra3006pa3Hbe BCHICCTB, BCUICCTBA MOJICKYJIAPHOIO U
HEMOJICKYJIAPHOTO CTPOCHHA, PpaCTBOPBLI, JJICKTPOJIUT H
HEOQJICKTPOJIUT, SJICKTPOJIUTUYECCKasA Jucconuranus,
OKHUCIIUTCIIb n BOCCTaHOBUTCIIb, OKHCJICHHUC u

BOCCTaHOBJIGHHE, TEIUIOBOH 3((}EKT peakiuu, CKOPOCTh
XUMHYECKOI peaKluH, Karajiu3, XHMHYECKOE pPaBHOBECHE,
YIIIePO/HBIA CKeneT, (pyHKIHOHAIbHAS TPYIIIa, H30MepHs,
TOMOJIOTHSI;

— 3aKOHBI COXpaHCHHA MacCChl
cocCTaBa BCIICCTB,

BC€OICCTB M IIOCTOSAHCTBaA

- OIGHKa 3a BBHIMOJIHEHHE | 3alIuTy
nabopaTOpHBIX padoT;

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

- OLICHKA 32 pelIeHNe 3a/1a4.

— XapaKTEePUCTUKY 3JIEMEHTOB MAaJIbIX W OOJBIIUX MEPHOIOB
mo wx TonoxkeHuro B Ilepmopmueckoit  cucreme
JI.M1.Menneneena;

- OIICHKa 3a BBIIOJIHEHUE
WHJIMBUAYAJIbHBIX U TECTOBBIX 3aJIaHUM;
- OLICHKA 3a pelIeHUe 3a/1au..

— XapaKTEPUCTUKY BAKHEUIIUX TUIIOB XUMHUUECKUX CBSI3EU U
OTHOCUTEJILHOCTb 3TOM THUIIOJIOTUY;

- OIICHKa 3a BBITIOJTHCHHUEC
UHAUBUAYAJIBHBIX U TCCTOBBIX 3aﬂaHHﬁ.

— OCHOBHBIC TIOJIOKCHUA TCOpHHU SJIeKTpOHHTI/IIIeCKOﬁ
Jucconuanum M XapakKTCpUCTUKY B CBETC 3TOM TCOpHHU
CBOMCTB OCHOBHBIX KJIACCOB HEOPraHU4CCKUX COCJIHHGHPIﬁ;

- OICHKa 3a BBIIIOJIHCHUC U 3alluTy
71a00paTOPHBIX PadoOT;

- OLICHKA 3a BBIMOJIHEHHE
WHIAUBUAYAJIBHBIX U TECTOBBIX 3a)IaHI/H71;

- OIICHKA 3a PElIeHHUE 3a/1a4.

— OCHOBHBIE MOJIO)KEHUS TEOPUM XHUMHYECKOIO CTPOEHUS
OpraHUYECKUX COCAMHEHUMN U XapaKTepUCTUKY B CBETE 3TOM
TEOPUH CBOMCTB OCHOBHBIX KJIACCOB  OPraHUYECKUX
COCIMHEHMI;

- OLIEHKa 3a BBHIOJIHEHHE M 3alINUTY
71abopaTopHBIX PadoT;

- OLICHKA 3a BBITIOJIHEHHE
WH/IMBUIYAITbHBIX U TECTOBBIX 33J[aHHH.

— XapaKTEepPHUCTUKY COCTaBa, CTPOCHHS, CBOMCTB, IMOIy4IECHUS
1 mpuMeHeHnsa BaxkHeWmmx metamuioB (IA w I A rpymm,

- OlLICHKA 3a BBINIOJIHEHHE
WHIVBUIYATLHBIX U TECTOBBIX 3aJJaHMIA;
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AIFOMUHUS, JKelle3a W HEKOTOPBIX d-3JIEMEHTOB) W HX
COCIUHCHUH;

- OLICHKaA 3a PCIICHUC 3a/1a4.

— XapaKTEepPHUCTUKY COCTaBa, CTPOCHUS, CBOMCTB, MOTYYCHUS
u npuMeHeHus BaxxHenmmx Hemetamios (VI A, VIIA, VIA
Tpymi, a Takxke a3ora u Qocdopa, yriaepoja U KpeMHHS,
BOJZIOPOJIa) M X COCTMHCHHIA;

- OIICHKA 3a BBITIOJIHEHHUE
WHVBUIYAIbHBIX ¥ TECTOBBIX 3aJJaHMIA;
- OIIEHKA 3a peIIeHre 3a1ad.

— XapaKTEePHUCTUKY COCTaBa, CTPOCHHS, CBOMCTB, IONYICHUS
W TPUMEHEHUS BAXHEWIINX KIACCOB  YTIIEBOJOPOIOB
(aJIKaHOB aJKEHOB, aJKWHOB) M MX HAuOOJIee 3HAYUMBIX B
HapOJHOXO35IMCTBEHHOM IUIaHE TIPe/ICTaBUTEIIEH;

- OIICHKAa 3a BBINOJIHCHHE U 3aIlUTy
n1a00paTOPHBIX padoT;

- OIICHKA 3a BBITIOJTHEHHE
WHIUBHIYAJIbHbBIX M TECTOBBIX 3a/IaHUH;

- OLICHKA 32 PEeLICHUE 3a/1a4.

— XapaKTEepPHUCTUKY COCTaBa, CTPOCHUS, CBOMCTB, MOTYUYCHUS
W TPUMEHEHHsS BaXHEUIIMX TMPEICTaBUTENECH KIaccoB
OpPraHUYECKUX COCIUHCHUI: METAHOJA U 3TAHOJA, CIOXKHBIX
3(hHUpOB, KHPOB, MBUI, ANBACTUAOB ((PopManbIETHAOB U
areTanpJeruia), KeTOHOB (ameToHa), KapOOHOBBIX KHCIIOT
(YyKCyCHOWM  KHCJOTBI),  MOHOCAaxXapujaoB  (TIIOKO3EI),
JIUcaxapuioB (caxaposbl), MOIUCaxapuIoB (Kpaxmaia W
IEJUTIOJIO3H), aHUJIMHA, aMHHOKHCJIOT, OeIKOB,
HCKYCCTBCHHBIX W CHUHTCTHYCCKHUX BOJIOKOH, KaydyKOB,
TUTACTMACC;

- OIICHKA 3a BBIIOJIHCHUE W 3allUTY
nmabopaTOpHBIX PadoT;

- OIICHKA 3a BBITIOJTHEHHE
WHVBUIYAIbHBIX ¥ TECTOBBIX 3aJJaHMIA;

- OIICHKA 3a peIlicHHE 3a/1aY.

— Ha3BaHMSA OPraHMYECKUX H3YYCHHBIX BELIECTB IO
TPUBUATILHOUN MM MEXAYHAPOJHON HOMEHKIIATYPE;

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

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

- OLICHKA 32 PELICHUE 3a/1a4.

— KJIacCUUKANI0 XUMHYECKUX PEAKIUA 0 Pa3IUIHBIM
IMpu3HaKkaM: 4YUCIY H COCTaBy IIPOAYKTOB MU PpPEArcHTOB,
TeruioBoMy 3¢deKTy, HampaBleHHIo, Qa3e, HaJIMIUI0
KaTaJIM3aToOpa, N3MEHEHHIO CTETICHEH OKUCIICHUS SJIEMEHTOB,
00pa3yromux BEIIeCTBa,

- OICHKAa 3a BBIIIOJJHCHUC U 3alluTy
nabopaTOpHBIX padoT;

- OLICHKA 3a BBITIOJTHEHHE
WHJIMBUAYAJIbHBIX U TECTOBBIX 3aJIaHUH;

- OLICHKA 3a pelIeHue 3a/1a4.

- KJ'IaCCI/I(I)I/IKaHI/IIO BCHICCTB U IMPOLCCCOB C TOYKU 3PCHUA
OKHCJICHUA-BOCCTAHOBJICHUA.

- OIGHKa 3a BBHIMOJIHEHHE | 3alIuTy
nabopaTOpHBIX padoT;

- OLICHKA 3a BBITTOJIHEHHE
WHIIMBUIYyaJIbHBIX ¥ TECTOBBIX 3aJ[aHNH;

- OLICHKA 3a pelIeHue 3a/1a4.
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