MUHUCTEPCTBO HAYKU U BHICILIEI'O OBPA3OBAHUS POCCUMCKOM ®EJIEPALIUHI

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BHO/IDKETHOE
OBPA3OBATEJIbHOE YUYPEXIEHUE
«BPATCKMI HEJUTIOJI03HO-BYMAXKHBII KOJUIE K>
(OTBIIOY «BLBK»)

PABOYAS TPOTPAMMA YUYEBHOM JUCHUITIJIUHBI

Xumus

CrenaabHOCTh

09.02.07 UudopManiuOHHbIE CHCTEMbI M IPOrPAMMMPOBaHHE

KBamm¢ukanus BITyCKHUKA

IIporpammuct

AOKYMEHT MNOAMNUCAH 3MEKTPOHHOW NOAMNUCHIO

Ceptndukat 18A3094FEBF2B0800D42161C58EE13A7
Bnapeney FAPYC MUXAWN BUKTOPOBKMY
[Oeictantened ¢ 24.11.2023 no 16.02.2025

Bbparck, 2024
1



Pa6Gowas mporpamma yueOHON JUCHHMIUIMHBI pa3paborana Ha ocHoBe PenepanbHOro
roCy/lapCTBEHHOTO 00pa30BaTebHOIO CTaHJAapTa CpeHero npodecCHOHAIBHOr0 00pa3oBaHHs 110
cnermansHoctd 09.02.07 «MudopManuonHble cucTeMs! W mporpammupoBanue» ot 09.12.2016r.
Ne 1547

Opranuzanus-pazpaborunk: DPI'BIIOY «BIIBK»

PaspaboTumk:
JL.B. JlonronanTtesa, npenoaasareib Kadeapbl XHMHKO-MEXaHUIECKUX JTUCIHIUIHH

PaccmoTpena Ha 3acenannu kadeapbl HHYOPMAIIHOHHBIX CHCTEM, IIPOrPaMMHUPOBAHUS H
aBTOMAaTU3ALMH

or«f » Q6. 2024 r. Tporokon Ne 22

Vr1BepxaeHa 3am.qupexropa no [10uT

< P.A.Opnosa ¢

oT « /’;9':» 6 2024 .



COIEPXAHUE

1. TIACTIOPT PABOYEN [TPOTPAMMBI YUYEBHOU JIUCITATIJIMHBI

2. CTPYKTYPA U COJEPXXAHUE YUYEBHOM JUCLIUITJINHBI

3. YCJIOBUS PEAJIU3ALIUU TTPOTPAMMBI YUYEBHOU JTUCLIATIIMHBI

4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHM S YUYEFHOU JUCLIUITJINHEI

17
18



1 TACIIOPT PABOYEM TPOT'PAMMBI YUEFHOM JUCITUTLINHBI

11 OobsacTh npuMeHeHNs pado4eil MPOrpaMMsbl

PaGouast mporpamma ydeOHOW TUCIUIUIMHBI SIBJSIECTCS YaCThIO MPOTrPaMMbl MOATOTOBKH
CHEIMATUCTOB cpeaHero 3BeHa B coorBerctBHM ¢ PI'OC mo cmernumansHoctrn CITIO 09.02.07
WubopMaimoHHbIE CHCTEMBI U TIPOrpaMMHUPOBaHKe (yPOBEHB IMMOATOTOBKH 0a30BEIi ).

1.2 Mecro yueOHo#i aucummiiuHbl B cTpykrype IIIICC3: 0a3oBas
AMCUHUILJIMHA 00111€00pa30BaTEIbHOI0 UKJIA.

1.3 Hean wu 3agauM JMCOMIVIMHBI — TpPe0OBaHUA K pe3yJbTaTaM
OCBOCHMSA AMCUMILINHBI:
B pe3ynbraTe ocBOoeHMs yueOHOM TUCHUIUIMHBI 00yJaromuiics TODKEH YMeTh!

— ONEpUPOBATh CIEAYIOIIMMH XUMUYECKUMH TOHSATHSAMM: BEIECTBO, XMMMUYECKUI
JJIEMEHT, aTOM, MOJIEKyJa, OTHOCHUTEJIbHBIE aTOMHAasi M MOJIEKYJISIpHas MaccChl, MOH,
AJUIOTPONUsS, U30TOIbI, XUMHUYECKasi CBS3b, DJIEKTPOOTPULATEIBLHOCTb, BAaJCHTHOCTh, CTEIICHb
OKHCJIEHUS, MOJIb, MOJISIpHas Macca, MOJSPHBIH 00BbeM TIa3000pa3HbIX BEIIECTB, BEIECTBA
MOJIEKYJIIDHOTO M HEMOJIEKYJISIPHOTO CTPOEHMS, PaCTBOPBI, 3JIEKTPOJUT U HEJIEKTPOIMT,
JIEKTPOJIUTHYECKAs]  JIUCCOLMALMS, OKUCIUTENb W  BOCCTAHOBUTEIb, OKHCIEHHE U
BOCCTaHOBJIEHUE, TEIIOBOM 3((deKT peakiuu, CKOPOCTh XUMHMUYECKOH peakiuH, KaTaus,
XMMHUYECKOE paBHOBECHE, YIJIEPOAHBIA CKelleT, (YHKIMOHAJbHAsI Tpylma, H30Mepus,
TOMOJIOT U

— YCTaHaBJIMBAaThb IPUYMHHO-CIEIACTBEHHYIO CBS3b MEXIY COJAEP/KAaHUEM 3aKOHOB
COXPaHEHHUS MAacChl BEIIECTB U IOCTOSHCTBA COCTaBa BEIECTB U HANMCAHUEM XMMHYECKUX
dbopmMyn U ypaBHEHUH;

— YCTaHAaBIMBATh OSBOJIOLHOHHYK CYIIHOCTh MEHJIEIEEBCKOM W COBPEMEHHOU
bopmynpoBoK nepuoauyeckoro 3akona J.M.Menneneena;

— O0BACHATH (U3NYECKUI CMBICT CHMBOJMKH IMEPUOJUYECKON TaOIMIIBI XUMHYECKHX
anementoB J[.M.MenneneeBa (HOMEpOB OJEMEHTa, IepHOJa, TPYNIbl) U YCTaHABIMWBATH
IPUYUHHO-CJIEICTBEHHYIO CBSI3b MEXKIY CTPOEHHMEM aTOMa U 3aKOHOMEPHOCTSIMHM W3MEHEHUs
CBOWCTB 3JIEMEHTOB M 00pa30BaHHBIX UMH BEILIECTB B MEPHUOIaX U rpymnmnax;

— YCTaHaBJIMBATh 3aBHUCHUMOCTb CBOMCTB XMMHYECKHUX BEIIECTB OT CTPOCHUS aTOMOB
00pa3youX UX XUMUYECKUX 3JIEMEHTOB;

— OOBSICHAT 3aBUCUMOCTh CBOWCTB BELIECTB OT MX COCTaBa M  CTPOEHUs
KPUCTAJUINYECKUX PEIIETOK;

— HCIO0JIb30BaTh B yUeOHOU U PO ecCUOHAIbHON EATEIbHOCTH XUMHUYECKUE TEPMUHBI
Y CUMBOJIMKY;

— OTpa)kaThb COCTaB OPraHUYECKUX COCAMHEHUHN C TOMOIIBI0 XUMUYECKUX (HOPMYIT;

— OTPakaTb XUMUYECKHE MPOLECCHI C TOMOIIBIO YPAaBHEHUM XUMUYECKUX PEAKLIAM;

— O0BSICHATB CYIIHOCTh XUMUYECKUX MPOLIECCOB;

— YCTaHaBJIMBAaTh NPU3HAKKM OOLIEr0 W pa3jMYHOrO B THUIIOJIOTMM pEaKUud s
HEOPraHWYECKOM U OPraHu4eCKOW XUMUU;

— COCTaBJISATh YPAaBHEHUS PEAKIUil C MOMOIIBIO METO/1a JIEKTPOHHOI 0 OanaHca;

— OOBSACHATDH 3aBUCUMOCTb CKOPOCTU XMMHUYECKON PEaKLUU U MOJOKEHUSI XUMHUECKOTO
PaBHOBECHS OT PA3IHUHBIX (PAKTOPOB;

— BBINOJHATh XUMHUYECKMH OSKCIEPUMEHT B IIOJHOM COOTBETCTBHU C IIPaBWIAMH
0e30MmacHOCTH;

— HaOmoAaTh, (UKCUPOBATh M OMHMCHIBATH PE3YJIBTAThl MPOBEACHHOI'0 XHMHYECKOI'O
JKCIIEPUMEHTA;



— MPOBOAUTH CaMOCTOSITENbHBIN MOUCK XUMHYECKOH MH(pOpMAlMKU C HCIOJb30BaHUEM
pa3IMYHBIX MCTOYHMKOB (HAYYHO-NOMYJSIPHBIX HW3JaHUM, KOMIIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB MuTepHera);

— HCIO0JIb30BAaTh KOMIBIOTEPHBIX TEXHOJIOIUN A1 00pabOTKH M Mepefayu XMMHYECKOM
uH(pOpMAIUH U €€ MPEJCTABICHUS B Pa3IMYHBIX opMax;

— YCTaHaBJIMBATh 3aBUCHUMOCTb MEXKJY KAaueCTBEHHOM M KOJMYECTBEHHOW CTOpPOHAMU
XUMHYECKUX 00BEKTOB U ITPOIECCOB;

— pelaTh pacyeTHbIE 337a4l 0 XUMHUECKUM (hOpMyJIaM U ypaBHEHUSIM;

— OOBSACHATH XUMHUYECKHE SIBJICHHS, NPOUCXOASIIME B Tpupone, OBITY MU Ha
MIPOM3BOJICTBE;

— ONpEAENATh BO3MOKHOCTH IPOTEKAHMS XUMHUYECKUX IMPEBpPALICHUNH B pa3IMUYHBIX
YCIIOBUSIX;

— co0roAaTh MpaBuia SKOJIOTMUECKU TPaMOTHOT'O TIOBEJEHMSI B OKpPY’KaIoLEel Cpee;

— OLICHMBATh BIIMSIHME XMMMUYECKOTO 3arps3HEHHs] OKpYXKarolled cpeAbl Ha OpraHusMm
YeJI0BEKa U JPYIrHe *KUBbIE OpraHU3MBI;

— cobioaTh IpaBuia 0€30MacHOro OOpalleHHss ¢ TOPIOYMMH M TOKCHYHBIMHU
BEILECTBAMH, JJAOOPATOPHBIM 000PYAOBaHUEM;

— MO/ATOTaBJIMBATh PACTBOPHI 33JaHHOIN KOHLIEHTPALUU B OBITY U Ha MPOU3BO/ICTBE;

— KPUTUYECKH OL[EHUBATh JOCTOBEPHOCTh XMMUYECKOH MH(POPMALUU, TOCTYIAIOMEN U3
pa3HBIX HICTOYHHUKOB.

B pe3ynbraTe ocBoeHMs yueOHOM TUCHUIUIMHBI 00ydaroUMics 10JKEH 3HATh:

— ONpe/eNieHus] CIEAYIOMNUX XUMUYECKUX MOHSTUN: BELIECTBO, XUMUYECKUIN DJIEMEHT,
aToOM, MOJIEKYyJa, OTHOCHUTEJIbHbIE ATOMHAasT M MOJIEKYJIpHas MAaccChl, HOH, aJJIOTPOIUS,
M30TOIBl, XMMHUYECKasl CBSI3b, AJIEKTPOOTPHULIATEIbHOCTb, BAJIEHTHOCTb, CTENEHb OKHMCIICHUS,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIM 00BeM ra3000pa3HbIX BEILECTB, BEIIECTBA MOJIEKYJISIPHOIO
U HEMOJIEKYJISIPHOTO CTPOEHMSI, PACTBOPBI, 3JIEKTPOJIUT U HEIIEKTPOIUT, IEKTPOIUTUYECKAS
JUCCOLMAINS, OKUCIUTENh M BOCCTAHOBUTEb, OKHCIEHHE U BOCCTAaHOBJIEHHE, TEIJIOBON
3ppeKT peakuu, CKOPOCTh XUMHYECKOW peakIMH, KaTali3, XHUMHUYECKOe paBHOBECHE,
YIIEpOIHBINA CKeNeT, PyHKIMOHAIbHAS IPyIa, H30Mepus, TOMOJIOTHUS;

— 3aKOHBI COXpaHEHUS MAacChl BEIIECTB U MOCTOSHCTBA COCTAaBa BEIIECTB;

— XapaKTePUCTUKY JJIEMEHTOB MajbIX M OONBIIMX TMEPHUOJOB IO UX MOJIOKEHUIO B
Ilepuognueckon cucreme 1.11.Menneneesa;

— XapaKTEePUCTUKY BaKHEUIIIMX TUIIOB XMMHMYECKHX CBS3€H M OTHOCUTEIBHOCTH ITOU
TUIIOJIOTUH;

— OCHOBHBIE TOJIOXKEHHSI TEOPUH DJIEKTPOIUTUYECKON JUCCOLUALNN U XaPAKTEPUCTUKY
B CBETE 3TOM TEOPUU CBOMCTB OCHOBHBIX KJIACCOB HEOPraHUYECKUX COCANHEHUM;

— OCHOBHbIE NTOJIOKEHHSI TEOPUH XMMHUYECKOTO CTPOEHUS OpPraHMYECKUX COCTUHEHUH u
XapaKTEepPUCTUKY B CBETE 3TOM TEOPHH CBOMCTB OCHOBHBIX KJIACCOB OPraHUYECKUX COEIUHEHUM;

— XapaKTEPUCTUKY COCTaBa, CTPOCHMsI, CBOMCTB, IIOJyYEHHS U IPUMEHEHUS BaXKHENIINX
metasuio (IA u II A rpynm, amoMuHMs, jxene3a 1 HEeKOTOPBIX d-3JIEMEHTOB) U UX COEAMHEHMIA;

— XapaKTEPUCTUKY COCTaBa, CTPOCHMSI, CBOMCTB, OJIY4YEHUSI U IPUMEHEHHS BayKHEHIINX
HemerayuioB (VIII A, VIIA, VIA rpymnm, a takxe azota u ¢ocdopa, yriepoga U KpeMHUS,
BOJIOPO/Ia) U UX COCAMHEHUN;

— XapaKTEePUCTUKY COCTaBa, CTPOCHMSI, CBOMCTB, IOJYyYEHHS] U NPUMEHEHHUS BaXKHEHIITNX
KJIACCOB YIJIEBOAOPOJOB (aJKaHOB, UKJIOAJIKAHOB, aJIKEHOB, AJIKUHOB, apEHOB) U UX Hauboiiee
3HaYUMBIX B HAPOJHOX O35 CTBEHHOM IIJIaHE Mpe/ICTaBUTENeH;

— XapaKTEPUCTUKY COCTaBa, CTPOCHMSI, CBOMCTB, IIOJyYEHHS] U TPUMEHEHHUS BaXKHENIITNX
IpeicTaBUTeNe K1accoB OPraHMUECKUX COEIMHEHMN: METaHOJIa U 3TaHOJa, CIOKHBIX 3(DUPOB,
JKUPOB, MBUI, albAeTuAoB ((popManbIeruioB M aleTalbJeruja), KETOHOB (alleToHa),
KapOOHOBBIX KHUCIOT (YKCYCHOW KHCJIOTBI), MOHOCaXapuJoB (TJIOKO3bI), JHCAaXapuioB
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(caxapo3bl), moyMcaxapuZoB (Kpaxmala W LEJUII0NI03bl), aHWIMHA, aMHHOKHCIIOT, OENKOB,
MCKYCCTBEHHBIX M CHHTETHYECKHX BOJIOKOH, Kay4yKOB, IJIACTMACC;

— Ha3BaHUS OPraHMYECKUX M3YYCHHBIX BEIIECTB MO TPHUBUAIBHON WM MEXKIyHAPOIHOM
HOMEHKJIATYpe;

— KIaccu QUKAIUI0 XUMHYECKIX PEAKIUi 110 pa3InYHBIM MPH3HAKAM: YHCIY U COCTaBY
NPOIYKTOB W PEareHTOB, TEILIOBOMY 3(QQeKTy, HampaBieHUo, (a3e, HATMIHIO KaTalu3aTopa,
U3MEHEHUIO CTETICHEH OKMCIICHHS AJIEMEHTOB, 00pa3yroIiX BEIIeCTBA;

— KJ1accH (PUKAIMIO BEIIECTB U MPOIIECCOB C TOUKH 3PEHUS OKUCIEHUS -BOCCTAHOBIICHHUS.

OcBoenne conepkaHusi yaeOHOH IUCIUILITMHBI « XUMUS» 00€CIeUnBaeT JOCTHKEHUE CTyJEeHTaMHU
CIIEIYIOIINX PEe3yJIbTaTOB:

JMYHOCTHBIX:

— YyBCTBO TOPJIOCTH M YBAKEHHS K MCTOPUU M JOCTHKEHHUSM OTCUECTBEHHOH XHMHUYECKOMH
HAyK{; XUMHYECKH TI'PaMOTHOE IOBEICHHE B MPOQPECCHOHATBHOM AEATEIBHOCTH M B OBITY HpH
00palIeHnu ¢ XUMUYECKUMH BEIECTBAMU, MaTEpUaIaMU M IPOIIECCAMU;

— TFOTOBHOCTH K IMPOJOJDKEHHIO 00pa30BaHUS M MOBBIIICHUS KBAJIU(UKAMK B M30paHHON
npoheCcCHOHATBbHON JNEATENbHOCTH M O0BEKTUBHOE OCO3HAHHME POJIM XMMHMYECKUX KOMIIETEHLIUN B
3TOM;

— YMEHHUE HCIIOJIb30BaTh JOCTH)KEHUS COBPEMEHHOW XMMHUYECKOM HAyKHM M XUMHUYECKHX
TEXHOJIOTHH IS TIOBBIIICHUS COOCTBEHHOTO WHTEIUIEKTYaJbHOTO Pa3BUTHS BBIOpAaHHOH
npodeccuoHanbHOM NeSITeIbHOCTH;

MeTanpeaMeTHBIX:

— UCMHOJb30BAaHUE pA3IMYHBIX BUJOB [103HABATEIbHOW JAESITEIBHOCTH W OCHOBHBIX
WHTEIUIEKTYaJbHBIX oOmepanuil (IOCTaHOBKM 3aJauu, (GOpMyIHpOBaHUS THUIOTE3, aHajau3a W
CHHTE3a, CpaBHEHHsI, 0000IIEHNS, CHCTEMAaTH3AIUH, BBISIBJICHHS TPUYHHHO-CJICCTBEHHBIX CBS3EH,
MIOMCKA aHAJIOroB, (OPMYIMPOBaHMS BBIBOJOB) JUJIsl PEIICHUS MTOCTABICHHOW 3a7a4u, TPUMEHEHHE
OCHOBHBIX METOJIOB MO3HAHMS (HAOIOECHHSI, HAYYHOTO SKCIEPUMEHTA) JUIsl U3y4EHUS Pa3InIHbIX
CTOPOH XHMHYECKHX OOBEKTOB H TIPOIECCOB, C KOTOPHIMH BO3HUKAeT HEOOXOJUMOCTb
CTaJIKUBAThCA B MPodecCHOHATBHOM cdepe;

— HCIIOJIb30BAHHME DPA3JMYHBIX HCTOYHUKOB JUISI TONYYEHHUS XUMHUYECKOW HH(POpMAIIHH,
YMEHHUE OLEHHUTh €€ JOCTOBEPHOCTH JJIS TOCTHKEHHS XOPOIIMX Pe3yIbTaTOB B MpohecCHoHaTbHOM
chepe;

npeaIMeTHBIX:

— c(hopMUPOBAHHOCTH TPENCTABICHUN O MECTe XUMHH B COBPEMEHHOW HAYYHOW KapTHUHE
MHpa; TTOHUMAaHUE POJIM XUMHUHU B (POPMHPOBAHMU KPYrozopa M (yHKIMOHATHHOH TPaMOTHOCTH
YeJIOBEeKa /IS PeIIeHUs MPaKTHYECKUX 3a7ad;

— BIJIQJICHWE OCHOBOIIOJATAIOMIMMHU XHUMHUYECKHMMHU HOHSATHIMH, TEOPUSMHU, 3aKOHAMH U
3aKOHOMEPHOCTSAMU; YBEPEHHOE MOJIb30BaHNE XUMUYECKOW TEPMUHOJIOTHEN U CUMBOJIHKOIA;

— BJaJeHHE OCHOBHBIMH METOJAaMU HAY4YHOT'O IIO3HAHMS, HCIOIb3yEeMBbIMU B XHMHH:
HAOIIIO/ICHNEM, OINKCAaHUEM, W3MEpEeHHEM, JKCIEePUMEHTOM; yMeHue o0pabdaThiBaTh, OOBSICHSTH
pe3yibTaThl MPOBEJCHHBIX OIBITOB W JIENaTh BBIBOABI, TOTOBHOCTh M CIIOCOOHOCTH IPUMEHSTH
METO/IbI ITO3HAHUS TIPU PEIICHUH MMPAKTHYECKHUX 33/1a4;

— c(OPMHUPOBAHHOCTh YMEHHS JaBaTh KOJINYECTBEHHBIE OI[EHKH U TTPOM3BOIUTH PACUETHI 11O
XUMHAYECKUM (OpMYJiaM U YPaBHEHHSIM;

— BIIaJICHUE MPAaBUJIAMH TEXHUKHU 0€30MaCHOCTH MPU UCMOJIB30BAaHUN XUMUYECKIX BEIIECTB;

— ¢(OpMHUPOBAHHOCTh COOCTBEHHOM MO3UIIMK 10 OTHOIICHUIO K XUMHUYECKOH MH(POPMAIIHH,
MIOJIy4aeMOMU U3 Pa3HbIX MCTOYHUKOB.

TexHHK JOIDKEH 001a1aTh OOIUME KOMIIETEHIIUSIMH, BKIIFOYAIONIMMHU B €05 CITOCOOHOCTH:

OK 1 BpreiGupars croco0bsl pemieHus 3a7ad Npo(eccCHOHANbHOM  J1eATeIbHOCTH,
MPUMEHUTEIBHO K Pa3IMYHBIM KOHTEKCTaM.



OK 2 MHcnosb30BaTh COBPEMEHHBIE CPENCTBA IIOMCKA, aHajaM3a W HHTEPIPETALUU
uHbopMauu U HMHGOPMAIMOHHBIE TEXHOJOTMU JJI BBINOJHEHUS 3a7ad MpodeccHOHaIbHOU
JeSITENIbHOCTH.

OK 4 D¢ ¢pexTuBHO B3auMOIeHCTBOBATh U pabOTaTh B KOMaH/E.

OK 5 OcymecTBiATh YCTHYIO U IUCbMEHHYIO KOMMYHHKAIMIO HAa TOCYJapCTBEHHOM f3BIKE
Poccuiickoit @enepanuu ¢ yaueroM 0COOEHHOCTEH COLMAIBHOTO U KYJIbTYPHOTO KOHTEKCTA.

OK 6 IIposiBIsATh TPa’KAaHCKO-TIATPUOTHYECKYIO TO3UIIHIO, IEMOHCTPUPOBATH OCO3HAHHOE
MOBEJIEHUE HAa OCHOBE TPAJMIIMOHHBIX OOIIEYEIOBEUECKUX IICHHOCTEH, B TOM 4YHCIE C Y4eTOM
FapMOHM3AIMM MEXKHAIMOHAJIBHBIX U MEXPEIUTHO3HBIX OTHOLICHUN, NPUMEHSTh CTaHIApTh
AHTUKOPPYIIIMOHHOT O TIOBECHUSI.

OK 7 CopelicTBOBaTh COXPaHEHHUIO OKPYKAOIIEN CpPE/Ibl, pecypcocOepeKeHHUIO0, TPUMEHSATh
3HAHUS 00 W3MEHEHWH KJIMMaTa, NPUHIUIB OEpeXIMBOrO MPOU3BOACTBA, 3((EeKTUBHO
JIEICTBOBATh B YPE3BBIYAHBIX CUTYALUSX.

OK 9 TIlomp3oBathess mpodecCHOHAIbHOW JOKYMEHTAallMe Ha TOCYJapCTBEHHOM H
MHOCTPAHHOM SI3bIKaX.



2 CTPYKTYPA U COJIEP)KAHUE YYEBHOM JUCIUILIAHBI

Bux yueOHoit padoTsl

O0neM yacoB

MaxkcumanbHasi yaeOHasi HAarpy3Ka (Bcero) 39
O6s13aTesibHAsI AayIMTOPHAsI yueOHasi HAarpy3Ka (Bcero) 39
B TOM YHCJIE!
JIEKIIAU 29
nabopaTopHbIE PabOTHI 10
MPAKTHYECKHUE 3aHATUS -
KOHTpOJIbHas paboTa -
CamocTtosiTesibHasi padoTa o0y4alouierocs (Bcero) -
[TpomexxyTouHas aTrecranus: B popme 1udepeHInpoBaHHOro 3a4eTa 2cemectp




2.1 TemaTu4ecKHH IVIAH U coAepkaHue YUeOHOM IMCUMILINHBI XMMHS
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Pa3znen 1 O0mas 1 HeopraHuvecKasi XuMusi 23 191+40p
Tema 1.1 Xumusi — Hayka 0 BelllecTBax 2 2T 3HaTh: ONpENEICHUS XUMHYECKUX IOHSITHH;
3aKOHBl ~ COXpAaHEHHs  Macchl  BELIECTB U
[IOCTOSTHCTBA COCTaBa BEIIECTB.
YMeTh: onepupoBaTh XMMHUYECKUMHU IMOHATHIMM;
YCTaHABJIMBATh MPUUYUHHO-CJIECICTBEHHYIO CBS3b
MEXIY COAECPKAHUEM 3aKOHOB COXPaHEHMS MaCChl
BEIIECTB M TIIOCTOSIHCTBA COCTaBa BEILECTB U
HalMCaHUEM XUMHYECKUX (OpMYJT U YpaBHEHHIA;
Beenenue. Cocras Beniectsa. l3mepenue UCMOJb30BaTh B y4eOHOW M mpodeccruoHalbHOM OK
1. BEllleCTBA. ArperaTHble COCTOSHUS BELIECTBA. 2 2T JeSITEIbHOCTU XHMHYECKHE  TEPMHHBI M | 1 5, 4 g 1
Cwmecu BelecTs. CUMBOJIMKY; pellaTh pacdeTHble 3agauud 1o | ' '
XUMUYECKUM  GopMyldaM U ypaBHEHHSM;
yCTaHaBIUBATh 3aBUCUMOCTb MEXIY
KayeCTBEHHOH M KOJMYECTBEHHOH CTOpOHAMU
XMUMHYECKUX OOBEKTOB M IPOIECCOB; OOBSICHATH
XMUMHYECKUE SIBIICHUS, TPOUCXOIAIINE B IPUPOJIEL,
ObITY U Ha IMPOU3BOJCTBE; OOBACHATH CYIIHOCTh
XMMHYECKUX MPOLIECCOB.
Tema 1.2 Ileproanyeckuii 3aK0H ¥ NePUOANYECKAs 3HaTh: XapaKTEPUCTHKY 3JIEMEHTOB MaJlblX U
cucTreMa XuMuieckux 3jemeHToB J[.M.MeHaeneeBa. 2 2T OOJBIIMX TEPHOJOB IO WX TIOJOKCHUIO B
Crtpoenue aToma. nepuoanyeckoi cucreme [I.M. Menneneesa.
2. ‘ [lepuoanuecknii 3axon J[.M1. Menneneesa. 2 2T YMeTs: yCTaHAaBJIUBATh 3BOJIIOLIMOHH IO OK 1




Crpoenne atoma. CocTaBiieHUE 3JIEKTPOHHBIX
KOH(HUTypaluii aTOMOB XUMUYECKUX JIEMEHTOB.

CyIIHOCTh  MEHJIECJIEEBCKOM W  COBPEMEHHOH
dbopMyIMpoBOK Tepuoauueckoro 3akona JI.I.
MenpeneeBa; OOBACHATh (U3HUECCKHI  CMBICI
CUMBOJIUKHU MePUOTUYECKOM TaOIHIIBI
xumudeckux aiemenToB J[.M. Menneneera u
YCTaHABJIMBATh MPUYUHHO-CIICICTBEHHYIO CBS3b
MEXJYy CTPOECHUEM aToMa U 3aKOHOMEPHOCTSIMH
W3MEHEHUSI CBOMCTB 3JIEMEHTOB M 00Pa30BaHHBIX
MMHU BEIIECTB B TMEpPHOJAX U  TPYIIax;
yCTaHaBJIMBATh 3aBUCUMOCTh CBOICTB
XUMUYECKUX BEHIECTB OT CTPOEHUS aTOMOB
o0pa3ylomux HMX  XUMHYECKHX  DIJIEMEHTOB;
OTpaXXaTb XMMHUYECKHE MPOLIECCH C IMOMOILIBIO
YpaBHEHHI XHMHYECKUX PEAKIUH; OOBICHATH
CYIIHOCTb XUMUYECKHX ITPOLECCOB.

1,2,4-7,9

Tema 1.3 CTpoeHue BelecTBa

2T

ITousatrne o xumuueckon cBsa3u. KoBajgeHTHasS
XHUMHYECKas CBI3b. lOHHas XUMUYecKas CBSI3b.
MeTtannuyeckass XMMAYECKAs CBA3b.
Bonoponnas xumuueckasi CBsi3b.
KommiiekcooOpazoBaHue.

2T

3HaTh: XapaKTEPUCTHUKY BaXKHEHIIMX THUIIOB
XUMHYECKUX CBSI3€H M OTHOCHUTEIBHOCTH DJTOM
THITOJIOTUH.

YMeTh: 00BSCHATL 3aBUCUMOCTE CBOMCTB BEILECTB
OT MX COCTaBa M CTPOECHUS KPHUCTAIIIMYECKHX
pEeLIETOoK.

OK
1,2,4-79

Tema 1.4 /IucnepcHbie CHCTEMBI

2T

ITonsTrEe O AUCHIEPCHBIX CUCTEMaX. 3HAYEHUE
JIACTIEPCHBIX CUCTEM KHBOM U HEXKHUBOM
IIPUPOAE U NPAKTUUECKON KU3HH YEIIOBEKA.

2T

3HaTh: KIacCU(UKAIMIO IUCIIEPCHBIX CHCTEM B
3aBUCUMOCTH ~ OT  arperaTHOro  COCTOSIHUS
JUCIIEPCUOHHOM cpeapl M AMcCIepcHON ¢a3bl, a
TaKXKE [0 pasMepy MX 4YacTHUL; 3HA4YCHUE
JUCIIEPCHBIX CUCTEMAax JKMBOW M  HEKUBOU
IIPUPOJE U IPAKTUYECKOMN )KU3HH YEIOBEKA.

YMeTs: OnepupoBaTh CIEAYIOIIUMHU
XMMHUYECKUMHU TOHATUSAMHU: JucrepcHas ¢asa,
JUCIIEpCUOHHAsl  cpela, TpyOoaucHepcHble U
TOHKOJMCIIEPCHBIE CUCTEMBI, KOATyJIALIUS.

OK
1,2,4-7,9

Tema 1.5. Xumuyeckue peakunu

2T

5.

Krnaccudukanus XuMUIECKUX pPeaKIui.
CkopocTh XUMHUYECKUX peakuuil. OGpaTUMOCTb
XUMHUYECKUX peakunii. XUMHYECKOE

2T

3HaTh: ONpEeNeHUs] XUMHUYECKUX TIOHSTHI,
KIacCH(UKAIMIO  XMMHUYECKUX  peakuuid 1o
pa3NMYHBIM NIpPU3HAKAM: YHUCIYy M  COCTaBy
MPOIYKTOB M PEareHToB, TEIUIOBOMY 3(deKTy,

OK
1,2,4-7,9

10




paBHOBecHE.

HanpaBjeHUO0, (ase, HAIUYUIO KaTajan3aTopa,
W3MEHEHUIO CTEICHEH OKHCICHHUSI QJIEMCHTOB,
00pa3yoIInX BElIecTBa.

VYMeTs: OoncpupoBaTbh XUMHUUYCCKUMU IMOHATHAMMU,
O0BSICHATD CYIIHOCTE XHMHYCCKUX IIPOLECCCOB;
O0BSICHATL 3aBUCHMOCTD CKOPOCTHU XUMHYECKON
p€akuu U MOJOXKCHUA XUMHUYCCKOI'O PABHOBCCU
oT pa3IMYHBIX (baxTOpOoB; OIIPENECIIATH
BO3MOKHOCTHU MPOTCKAHUSA XUMHUYECCKUX
MPEBpAIEHUH B Pa3JIMYHBIX YCJIOBUAX; peEIIaTh
pacueTHbIC 3aa4H.

Tema 1.6. OcHOBHBIE KJ1aCChl HEOPraHUYECKHUX
COeIMHEHHUI U UX CBOIiCTBA

2T

Oxcunel. OcuoBanus. Kucimorer. Comnu

2T

3HaTb: OCHOBHBIE KJIACChl HEOPraHUYECKUX
COCAMHEHMM M HMX XapaKTepUCTHUKY: CBOMCTBa,
IIOJyYEHUE U NMPUMEHEHUE; I€HETUUECKYIO CBS3b
MEXAY KJIacCaMH HEOPraHMYECKUX COCANHEHMIA.

YMeTh: oOTpakaTb XMMHYECKHE IIPOLIECCHI C
IIOMOIBIO YPaBHEHUH XUMHUYECKUX PpPEaKLUM;
OOBSACHATH CYIIHOCTh XHMHYECKHX IIPOILIECCOB;
BBINOJIHATD XUMUYECKUI SKCIIEPUMEHT B MOJHOM
COOTBETCTBMM C TpaBWJIaMH  0€30MaCHOCTH;
HabmogaTh,  (uUKcUpoBaTh W OIHUCHIBaTh
pe3yabTaThl MIPOBEJIEHHOT O XUMHYECKOT O
9KCIIEPUMEHTA; COOJI0AATh MpaBuila 6€30IacHOr0
oOpalieHuss C TOPIOYMMU U TOKCHYHBIMHU
BELIECTBAMH, J1a00paTOPHBIM 000PYJOBAHHEM.

OK
1,2,4-7,9

Tema 1.7. PacTBOpbI. JIeKTpOJIUTHYECKAS
AUCCOMALIHSA.

2T

ITonsTue o pactBopax. Konnenrpanus
pacTtBOpOB. Teopus IIEKTPOTUTUUECKOM
auccoumanuu. Jucconuanus Boasl

7. Bonopoansiit mokaszatens. Cpena BOIHBIX

BOJIHBIX PacTBOpPAxX AJEKTPOJUTOB. [ naponus
KaK 0OMEHHBI mporiecc.

PacTBOPOB AJIEKTPOJIUTOB. Peakiinm oOMeHa B

2T

3HaTh: ONpeAeICHUs XUMUYECKUX MTOH SITHH;
OCHOBHBIE TTOJIOKEHHS TEOPUH
3IEKTPOIUTUYECKON TUCCOLMALUN U
XapaKTEPUCTUKY B CBETE 3TOW TEOPUHU CBOMCTB
OCHOBHBIX KJIACCOB HEOPraHUYECKUX COCTUHEHUH.
YMeTh: OnepupoBaTh XMMUYECKUMU IOHATHUIMU;
pemaTh pacyeTHble 3aJauyd M IOJArOTaBJIMBATH
pacTBOPHI 3aJJaHHOW KOHIIEHTpAaIuud B OBITY M Ha
MPOU3BOJICTBE; OTPaXaTh XUMHUYECKHE IPOLIECCHI
C NOMOUIbI0 YpPaBHEHUN XHUMHUYECKUX PEaKIMM;

OK
1,2,4-7,9
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OOBACHATh CYIIHOCTh XHMHUYECKHX IPOILIECCOB;
BBIIIOJIHATE XMMUYECKUN DKCIIEPUMEHT B IOJHOM
COOTBETCTBMM C TIpaBWJIaMH  0e30MaCHOCTH;
HaOmonath,  (QUKCUpoOBaTH U OIHKCHIBaTh
pe3yabTaThl IIPOBEAEHHOT O XUMHUYECKOT O
IKCIIEPUMEHTA; COOJIIOAATh MpaBuiia 0€30IacHOr0
oOpamieHuss C TOPIOYUMH U TOKCUYHBIMH
BEIIECTBAMH, JJAOOPATOPHBIM 00OPYAOBAHUEM.

Tema 1.8. OkHCINTEILHO-BOCCTAHOBUTEJILHEBIEC

3HaTh: OIMpCACIICHUA XUMHUYCCKUX HOHﬂTHﬁ;

peakiuun 2 KJIACCH (PMKALIUIO BEUIECTB M MPOIECCOB C TOYKHU
3peHUs] OKHCIICHUS -BOCCTAHOBJICHUS.
YMeTh: onepupoBaTh XMMHUYECKUMHU TMOHSTHIMH;
COCTaBJISITh YpaBHEHHUS pEaKIUil C [OMOIIbIO
METOAa DJEKTPOHHOro OanaHca; BBIMOJIHATH
XUMHYCCKUAN IKCIICPUMEHT B MTOJTHOM
8. OKUCIUTETbHO-BOCCTAHOBUTEIIbHBIEC PEAKIUU. OK
2T COOTBETCTBHHM C TMpaBWJaMH 0O€30MaCHOCTH;
MeTton »1eKTpoHHOrO OanaHca. 1,2,4-79
HaOmonath,  (UKCHpOBATH W OIKCHIBATh
pe3yIbTaThl MIPOBENIEHHOT O XUMHUYECKOT O
SKCIEPUMEHTA; COOI0IaTh MpaBmiia 6€30MacHOTO
oOpamieHusi C TOPIOYAMH W  TOKCHYHBIMHU
BEIIECTBAMH, JJAOOPATOPHBIM 000PYOBAaHUEM.
Tema 1.9. Xumus 371¢MeHTOB 31+4ap | 3HaTh: XapaKTEPUCTUKY COCTaBa, CTPOEHMUS,
OO61mmas xapaktepuctuka MetauioB. O0mme CBOWCTB, MOJYYEHUS U MPUMEHEHUS BaKHEUIIUX
cnoco0sI oy4yeHus MetaiioB. Kopposus merasioB (Ia u Il a rpynn, amoMuHuS, XKene3a U OK
Q. MetaiisioB. [l{enounblie U 1meI04HO3eMebHbIE IT HEKOTOPbIX d-3IEMEHTOB) U WX COEIUHEHUII; 12479
MeTaJIJIbl ATIOMUHHM U €r0 COSAMHEHHUSI. XapaKTEepPUCTUKY COCTaBa, CTPOEHHUs, CBOMCTB, | ~ ' '
Kene3o u ero coeguHEHMUSL. MONydeHUs W MPUMEHEHHS  BaKHEHIIMX
1kypc 2 cemecTp HemeraiuioB (VIII a, VIla, Vla rpynm, a takxke
OO611as XapakTepycTHKa HeMeTaloB. Bogopo. asora M Qocdopa, yriepogra U  KpPEMHH,
10 bnaroponusie raszel. ['anorensi. Cepa u ee o BOJIOPOJIA) U UX COETMHEHHUH. OK
" | coenunenus. A3oT u ¢ocdop. Yriepon u YMeTh: ycTaHaBIMBaTh 3aBUCUMOCTb CBOWCTB | 1,2,4-7,9
KPEMHHMIA. XUMHYCCKUX BEHIECTB OT CTPOCHHS AaTOMOB
11 JlabopaTopnas pabora Ne 1 [Tonyuenue u o 00pasyloImMX HMX  XMMHYECKHX  3JIEMEHTOB; OK
' CBOMCTBA HEMETAIIIOB. p UCIONIb30BaTh B y4eOHOM M NPO(PECCHOHANbHON | 1 2 4-7,9
12. | Jlaboparopras pabota Ne 2 Crienududeckue 271p ACATEIIbHOCTH XUMHYIECKNC TCPMUHBI u OK
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CBOIICTBA METAJLJIOB. 3a4ETHOE 3aHATHE 1O
o01I1el 1 HEeOPraHUYECKON XUMHUHU

CUMBOJIMKY; OTpakaThb XMMHUYECKHE MPOIECCHl C
MOMOIIIbI0 YpaBHEHUN XHUMHUUYECKHX PEAKIUM;
OOBSICHSTh CYIIHOCTh XHMHYECKHUX ITPOIECCOB;
COCTaBJIATh ypPaBHEHHUS PEAKIHH C TTOMOIIBIO
MeTOoJla JJEKTPOHHOro 0OanaHca; MPOBOJUTH
CaMOCTOSTEIJIbHBIN MTOUCK XUMHUYECKOMN
nHQOpPMAIMM C UCIOIb30BAHUEM  PA3JIMYHBIX
HWCTOYHUKOB  (HAy4YHO-TIONYJISPHBIX  W3JIaHU,
KOMITBIOTEPHBIX 6a3 JAHHBIX, pecypcoB
UHTEPHETa);  HUCIOJIb30BaTh  KOMIIBIOTEPHBIX
TEXHOJNIOTHA i1  00paboTKM U Iepenayu
XMUMHUYECKO MH(OpMaLUU U ee MpencTaBIeHus B
paznuuHbIX  (popmax;  coOmonaTth  MpaBUIA
9KOJOTMYECKA  TPaMOTHOIO  TIOBEACHHUS B
OKpY)Kalollled  cpeAe;  OUEHUBATb  BIMUSHUE
XUMHUYECKOT0 3arpsi3HEHUs] OKpYKarolled cpenbl
Ha OpraHuM3M 4elloBeKa W JIpyrue IKUBbIE
OpPTraHU3MBbl; KPUTHYECKU OLICHUBATH
JIOCTOBEPHOCTh ~ XHUMHUYECKOH  uH(popManuw,
MOCTYMHAIOIIEH U3 pa3HbIX HCTOYHHUKOB.

1,2,4-7,9

Pa3nen 2. Oprannyeckasi XuMus 10T+64p
Tema 2.1 OcHOBHBIC IOHATHSA OPraHUYECKOH XUMMH 2 3HaTh: ONpPENEIECHUs CIEAYIOIUX XUMHUYECKUX
U TeOpHsi CTPOCHUSI OPraHNYeCKHUX COeIMHEeHU I MOHATHUI: YIJIEpOIHBINA CKelleT, (QYyHKIHOHATIbHASL
rpynmna, HM30MEpUsl, TOMOJIOTHS; OCHOBHBIE
NOJIOKEHUSI TEOPUM XUMHUUYECKOIO CTPOEHUs
IIpenmet oprannueckon xumuu. Teopus OpPraHUYECKUX COCIMHEHHHM M XapaKTEPUCTUKY B
CTPOEHUsI OPraHUYECKUX coeMHeHU A.M. CBETE 3TOH TEOPUM CBOICTB OCHOBHBIX KJIACCOB
bytneposa. Knaccudukaius opraHuuecKux OpPraHWYeCKUX COEIUHEHUM.
13 coeuHeHn. OCHOBbI HOMEHKJIATYpPbI o YMerTs: onepupoBaTh CIEAYIOLIUMHU OK
OpraHMYECKUX BEIIECTB. THUIBI XUMUYECKUX XUMUYECKUMU TOHATUSAMU: YIJIEpOAHBIN ckener, | 1,2,4-7,9

CBA3€H B OPraHUYECKUX COCIMHEHUSX U
crnocoObI ux paszpbiBa. Kimaccudukanus peaxiuit
B OPraHUYECKOW XUMUHU.

(yHKIIMOHABHAS TPYIIA, U30MEPHsI, TOMOJIOTHS;
UCIOJb30BaTh B Y4eOHOM M mNpodeccroHanbHON
ACATCIBbHOCTHU XUMHUYECCKUC TECPMUHBI n
CUMBOJIMKY, OTpaXaTb COCTaB OpPraHU4Y€CKuX
COCAMHEHUM C NOMOUIbI0 XUMHUYECKHX (OpMYJI;
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YCTaHABJIMBAThH MMPU3HAKU OOIIEr0 U Pa3JIMYHOrO B
TUMOJIOTUM PEAKIUN ISl HEOPraHWYecKoh U
OpraHUYeCKOM XUMUU, MPOBOJIUTH
CaMOCTOSTEIbLHBIN MMOMCK XAMHYECKOH
nHpOpPMAIIMK C WCIOJB30BAHUEM PA3UYHBIX
WUCTOYHUKOB  (HAyYHO-TIOMYJISIPHBIX  W3JIAHUMH,
KOMITBIOTEPHBIX 0a3 JIaHHBIX, pecypcoB
HWHTEpHETA); HCII0Jb30BaTh KOMITBIOTEPHBIX
TEXHOJIOTMH 11 0o0paboOTKM U Iepenayu
XUMHUYECKON MHPOPMAIIMK U €€ TIPEACTABICHUS B
pasnu4HBIX opMax; yCTaHABIUBATh 3aBUCHUMOCTD
MEXJy  KaueCTBEHHOM W  KOJIMYECTBEHHOM
CTOPOHAMH XMMHUYECKHX OOBEKTOB M IMPOIIECCOB;
pemaTh pacyeTHbIE 3aJa4d MO XUMHYECKUM
hopmynam u YpaBHEHUSIM; OOBACHATH
XUMUYECKHUE SBJICHUS, TPOUCXOISIINE B IIPUPO/IE,
OBITY W Ha MPOM3BOACTBE; COOJIOJIATh IpaBHIIA
DKOJIOTUYECKH  TPAaMOTHOTO  TIOBEIEHUS B
OKpY)Kalollled  cpede;  OLEHUBATh  BIMSHUE
XUMUYECKOTO 3arpsi3HEHUS] OKpY)Karolled Cpeibl
Ha OpraHuM3M 4YelOBeKa M JIpyTHE IKUBBIE
OpTraHU3MBbI; KPUTHYECKU OIlCHUBATh
JIOCTOBEPHOCTh XUMHYECKOH nH(popManuu,
MOCTYNAIOIIEN U3 pa3HbIX HCTOYHHUKOB.

Tema 2.2 YriaeBoaopoasbl. [uapokcuiibHbIE

21+4ap
COe/INHEeHHUs
Ankanbl. AnkeHsl. . Ankunbl. CTpoeHue u
14, kiaccu pukanus cnuptoB. [IpenensHbie 2T
0JIHOATOMHBbIE€ CIUPThl. MHOT0aTOMHBIE CIIUPTHI.
15.
Jlabopamopnas paboma Ne 3. YTIeBOTOPOIBIL. 211p

3HaTh: XapaKTEPUCTUKY COCTaBa, CTPOCHUS,
CBOWCTB, ITOJIy4CHHs] U NPUMEHEHUS BaKHEHUIIUX
KJIACCOB  YIJIEBOAOPOJIOB (aJKaHOB, aJKEHOB,
alKMHOB) MW WX Hauboree 3HAYUMBIX B
HapOJHOXO35IICTBEHHOM ILIAHE MPEICTaBUTEIIEH;
Ha3BaHUs OPraHUYECKUX M3YYEHHBIX BEIIECTB IO
TPUBHAIBHOMI 158051 MEXKIYHAPOAHON
HOMEHKJIaTYypE;

YMeTb: OTpaxaTb XHUMHUYECKHE MPOLECCHl C
MIOMOIIBK0 YPaBHEHUM XUMHUUYECKUX DPEAKIM;
OOBSICHSITh CYIIHOCTh XHMHYECKHUX ITPOIECCOB;

OK
1,2,4-7,9

OK
1,2,4-7,9
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BBIMOJIHATh XUMHUYECKUIN IKCIEPUMEHT B TOJHOM
COOTBETCTBMHM C TpaBWIaMH  0E30MaCHOCTH,
HaOmonath,  (UKCUpPOBATH U OMNMCHIBATH
pe3yIbTATHI MIPOBEICHHOT O XUMHUYECKOT O
OKCIIEPUMEHTA;  yCTAaHABJIMBAaTh  3aBUCHMOCTH
MEXIY  Ka4eCTBEHHOH ¥ KOJMYECTBEHHOM
CTOPOHAaMHU XHUMHYECKHUX OOBEKTOB M MPOILECCOB;
coOmoaaTe npaBuia 0e30macHOro OOpamlieHus C
TOPIOYUMH M TOKCHYHBIMH  BEIIECTBAMH,
7a060paTOPHBIM 000PYOBAHUEM.

16. Jlabopamopuas paboma Ne 4. CliupThI. 21p
Tema 2.4. Anbaeruabl 1 KeToHbl. Kap6oHoBbBIE
6T+2a1p
KHCJOTHI. YIJIeBoAbl. AMUHOKHCJIOTHI. BeJikn
17 [TonsiTrie 0 KapOOHMIIBHBIX COCTUHEHUSX. o
' Anpaerunpl. KapOoHOBBIE KHCITOTHI.
[TonsiTre 06 yrneBogax. MoHOcaxapubl.
18. | Hucaxapunsl. [lonucaxapuas! [lonstue 06 2T
aMHHax. AMUHOKHCIOTHI. benku
19. | Jlabopamopnas paboma Ne 5. Anbierusbl. o
KapOoHoBBIE KHCIIOTHI. P
20. O6o0mIeHue u cucTeMaTH3alus 3HaHUH 110 o

OpPraHUYeCcKON XUMUHU

3HaTh: XapaKTEPUCTUKY COCTaBa, CTPOEHUS,
CBOMCTB, MOJIyYEHUS] U NMPUMEHEHUsl BaKHEUIIUX
npeJacTaBUTeNen KJIACCOB OpraHUYeCcKUX
COCIMHEHUM: METaHOoJIa W STaHOJ]A, CIOXKHBIX
3¢upos, JKUPOB, MBI, aJIbIETU]IOB
(bopmansaerumon u arerajabaerua),
KapOOHOBBIX  KUCIOT (YKCyCHOM  KHCIOTHI),
MOHOCaxXapH10B (TIOKO03BI), JICcaxapuioB
(caxapo3bl), mojucaxapuaoB  (Kpaxmaja U
LIEJUTIONI03b1); aHWJIMHA, aMHUHOKHUCIIOT, OEJKOB,
UCKYCCTBEHHBIX W CHHTETUYECKHUX BOJIOKOH,
Kay4yKOB, IJJaCTMAaccC.

HasBaHus opraHnyeckux U3y4eHHBIX BELECTB 110
TPUBUAIBHOW UM MEXIYHAPOIHON
HOMEHKJIAType.

YMeTh: 0TpakaTh XUMUYECKHE TPOIIECCHI C
NOMOIIBIO YPAaBHEHUN XUMUYECKUX PEaKIUii;
OOBSICHITH CYIIHOCTh XUMHYECKHX MPOIECCOB;
BBIIIOJIHATh XUMUYECKUN SKCIEPUMEHT B MIOJHOM
COOTBETCTBHH C MPABHIAMH 0€30MaCHOCTH
Ha0II0AaTh, PUKCUPOBATH U OMKCHIBATH
pe3yAbTaTHl MPOBEICHHOTO XUMUYECKOTO
JKCIIEPUMEHTA; YCTaHABIMBATh 3aBUCUMOCTh
MEXy KaYE€CTBEHHOM U KOJINYECTBEHHON
CTOPOHAMH XUMHUYECKHX O0BEKTOB U IMPOLIECCOB;

OK
1,2,4-7,9

OK
1,2,4-7,9

OK
1,2,4-7,9

OK
1,2,4-7,9
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co0JIr01aTh TIPaBUIIa 0€30MacHOr0 00paIEHUs ¢
TFOPIOYMMH U TOKCHYHBIMH BEIIECTBAMH,
71a00paTOPHBIM 000PYIOBAHUEM.

39 (291+101p)

*J g XapaKTEpPUCTUKHA YPOBHS OCBOCHHUS YY4EOHOIr0 MaTepraia UCIIOIb3YIOTCS CIEAVIOIME 0003HAYECHNUS
y y Y y

1 — o3HakoMHUTENBHBIN (y3HABAaHUE paHEEe U3yUEHHBIX O0OBEKTOB, CBOWCTB);

2 — penpOAYKTUBHBIHN (BBITOIHEHUE JIEATEIBHOCTH MO 00pa3Ily, HHCTPYKIIUH WIH TIOJ PYKOBOJICTBOM);
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3 YCJOBMS PEAJIN3AIIMA TPOI'PAMMBI YYEBHOM IUCHUATIINHBI
3.1 TpeOoBanusi K MaTepPUAJIbHO-TEXHUYECKOMY O0ecnedeHnI0

Peanu3zanus mporpaMMBbl THCITUIUITMHBI TPeOyeT HAIMUUS: Y4eOHOro KaOrHEeTa
- XMHUH.

O6opynoBanue yueOHOro kKabuHeTa:

- TOCaJI0YHBIE MECTA MO KOJMYECTBY 00yUYaIOIINXCS;

- pabouee MecTo MperoaBaTes;

- KJIaccHas JI0CKa;

- HarJsiHbIe MocoOus (TIaKaThl, CTCH/IBI, KOJUICKITNH );
- KOMILJIEKT Y4€0HO-METOANYECKOM IOKYMEHTaIINH.

- maboparopuu XuMuu

O6opynoBanue 1adb0paTopuu:

- mabopaTopHas rnocyja u 000pyI0BaHue;

- XUAMHYECKHE PEaKTHUBEI.

TexHuueckre cpecTBa 00yueHHUs:

- MyJIbTHME/IUa 000pYyI0BaHUE

3.2. UudopmanuonHoe odecrneyenue 00ydeHus
OCHOBHBIE HCTOYHUKH:

1. AxmeroB, H. C. O6mas n Heopranuueckast Xumus: yueOHuk ais By3oB / H. C. Axmeros.
— 12-e uzn., crep. — Cankr-IletepOypr: Jlans, 2021. — 744 c¢. — ISBN 978-5-8114-6983-3. —

Texct:  anektpoHnblt  //  JlaHb:  snekTpoHHO-OMOmmMoteyHas  cucrema. —  URL:
https://e.lanbook.com/book/153910.
2. Ilpecc, U. A. Oprannueckas xumusi: yaednoe mocodue s cmo / U. A. Tlpecc. — CaHkr-

[TerepOypr: Jlanp, 2021. — 432 c¢. — ISBN 978-5-8114-7074-7. — Texkcr: 3nekTpoHHBIN // JlaHb:
3IIEKTPOHHO-0MOmMoTeunas cucrema. — URL: https:/e.lanbook.com/book/154411.

JlomonHuTeNbHbIE HCTOYHUKH:

3. Kupunnos, B. B. Heoprannueckass xumus. TeopeTuueckue ocHOBBI: ydyeOHUK / B. B.
Kupunmios. — Cankr-IlerepOypr: Jlans, 2020. — 352 ¢. — ISBN 978-5-8114-4376-5. — Tekcr:
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4 KOHTPO.Ib ¥ OIEHKA PE3YJIbTATOB OCBOEHHMS YUEFHOM

TV CHUTIINHBI

KoHTposib M omeHka pe3yJbTaTOB OCBOEHHS Y4e€OHOM AMCUMILIMHBI OCYIIECTBIISETCS

mpernojaBaTeNieM B TPOIECCe MPOBEACHUS MPAKTHUECKHX U J1a0OpaTOPHBIX

3aHATHH,

TCCTUPOBAHUS, a@ TAKIKC BbLIIIOJIHCHHA O6y‘-IaIOH_II/IMI/IC}I HUHAUBUAYAJIbHBIX SaHaHHﬁ, IIPOCKTOB,

HcCcIeq0BaHuN.

Pe3ynbTarsl 00yueHus
(ocBOCHHBIC YMEHUsI, YCBOCHHBIC 3HAHUS)

@opmMbI 1 METOABI KOHTPOJISI U
OLIEHKH Pe3yJibTATOB 00y4eHHUs

YMETh:

— ONEepUPOBATh CIEAYIOIMUMA XUMHYESCKUMHU TTOHSITHIMHU:
BEILECTBO, XMUMHUYECKUH HIIEMEHT, aroM, MOJIEKYIa,
OTHOCHTEIIbHBIE aTOMHAsi ¥ MOJICKYJISIpHasl MacChl, UOH,
QJUTOTPOTIHS, M30TOIIBI, XUMHYECKast CBSI3b,
ANIEKTPOOTPULIATENIFHOCTh, ~ BAaJCHTHOCTh,  CTCICHb
OKHCJICHHsSI, MOJIb, MOJISIpHAs Macca, MOJSIPHBIA 00beM
ra3000pa3HbIX BELIECTB, BEIIECTBA MOJCKYJSIPHOTO MU
HEMOJICKYJIIPHOTO CTPOSHHS, PacTBOPBI, JJIEKTPOJIHUT U
HEIEKTPOJIUT,  DJICKTPOJUTUYECKAs  JAUCCOLMALMS,
OKHCJIUTENIh W  BOCCTAQHOBHUTEIIb,  OKHCICHHE H
BOCCTaHOBJICHHE, TETUIOBOM 3(PQeKT peakiuu, CKOpoCTh
XUMHUYECKOH  peaKIyy, KaTaims3,  XHUMHYECKOEe
paBHOBECHe, YIJCPOAHBIA CKeneT, (QyHKIHMOHAbHAS
rpyIina, K30MepHsi, TOMOJIOTHSI;

OLlCHKA 3a BBIMOJHCHUE W 3allUTY
MPAKTUUECKUX U J1a00paTOpPHBIX padoT;
OIICHKA 3a BBITTOJIHCHHE
WHAUBUAYAJIBHBIX U TECTOBBIX SaﬂaHHﬁ;

- OIICHKA 32 PEIICHHE 3a/1ay.

— YCTaHaBJIMBaTb MPUIUHHO-CJICACTBECHHYIO CBA3b MEXAY
COACPIKAHUEM 3aKOHOB COXpPaHCHHSA MAaCChbl BCHICCTB U

OIICHKa 3a BBINOJHEHHUE M 3allUTy
nabopaTopHBIX pador;

MOCTOSIHCTBA ~ COCTaBa  BEIIECTB W HAMKCAHUEM | - OLICHKA 3a BBHITIOJIHEHUE
XUMHAYECKUX OPMYIT U ypaBHEHHIA, WHIUBUIYaIbHBIX U TECTOBBIX 3aJaHHN;
- OLICHKA 3a PeIlIeHue 3a/1a4.

— YCTaHaBIIMBATh SBOJIIOIMOHHYIO CYIIHOCTH | - OLICHKA 3a BBITIOJIHEHUE
MEH/IEJIEEBCKOM M COBPEMEHHOW  (hOPMYJIMPOBOK | MHIMBUAYAJIBHBIX U TECTOBBIX 3aaHH;
nepuonndeckoro 3akona J[.M1.Mennaeneesa;

— 0OBSACHATH (usnyeckuii CMBICIT CHMBOJIMKH | - OLICHKA 3a BBHITIOJTHEHUE
MEPUOTUUECKON  TAOMMIBI  XMMHUYECKUX  DJIEMEHTOB | MHIMBUIYAJIbHBIX M TECTOBBIX 3aJaHUM,
. .MenneneeBa (HOMEpPOB  D3JEMEHTa, TEPHOJa, | - OLIEHKA 3a PEIICHNE 3a/1a4,

IpyNIbl) W YCTAHOBJIMBATH IPUYUHHO-CIIEACTBEHHYIO
CBSI3b MEXNY CTPOCHHEM aTOMa M 3aKOHOMEPHOCTAMH
U3MEHCHUS CBOMCTB 3JEMEHTOB U OOpa30BaHHBIX MMHU
BELIECTB B IEpUOAAX U TPyIIAX;

— YCTaHaBJIUBATb 3aBUCUMOCTb CBOMCTB XUMHUYCCKUX
BCHICCTB OT CTPOCHHA ATOMOB 06pa3y101111x1x nx
XUMHUYCCKUX 3JICMCHTOB,

OIICHKa 3a BBIIIOJIHCHUC
WHIAUBUAYAJIBHBIX U TCCTOBBIX 3aI[aHHfI.

— OOBSICHSITH 3aBUCHMOCTh CBOMCTB BEILECTB OT UX COCTaBa
U CTPOCHMSI KPUCTAJUINYECKUX PELIETOK;

OIlCHKA 3a BEIIOJIHEHHE
WHANBUIYAIbHBIX U TECTOBBIX 3aJJaHUM.

— UCTONB30BaTh B Y4eOHOW W  TpodecCHOHAITLHON
JIeSITIbHOCTH XUMHYECKUAE TEPMHUHBI 1 CHMBOJIHKY;

OIIEHKa 3a BBINOJHEHHWE U 3aIlluTy
71a00pPaTOPHBIX PadOT;

OILleHKa 3a BBIIIOJIHEHHE
WHAVBUIYIGHBIX U TECTOBBIX 3aJaHUH ;

- OLICHKA 32 PeIlICHUE 3a]1a4;

— OTpa)kaTh COCTaB OPraHMYECKUX COSTMHEHHUN C TIOMOIIBIO
XUMHYECKUX (POpMYIT;

OllCHKA 3a BBINOJNHEHUE U 3allUTy
71a00paTOPHBIX PadOT;

OlICHKA 3a BBIMOJIHCHHE
WHAMBUIYATBHBIX U TECTOBBIX 3aJIaHUH,
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PesynbTarsl 00yyeHus
(ocBOCHHBIEC YMEHHS, YCBOCHHbIE 3HAHUA)

(I)OpM])I U ME€TOAbI KOHTPOJIA U
OLCHKH pe3yJibTaToB oﬁyqemm

- OLICHKA 3a PECIICHHUE 3a1a4,

— OTpa)kaTb XUMHUYECKHE MPOLECCH C MOMOLIBIO YpaBHEHUN
XUMUYECKUX PEAKLIUI;

- OIIEHKAa 32 BBINOJHEHHE W 3allUTy
71a0b0pPaTOPHBIX PadOT;

- OIIEHKA 3a BBITTOJTHEHHE
WHIUBUIYAIbHBIX U TECTOBBIX 3aJaHHN;

— OOBICHATD CYHIHOCTb XMMHUUYCCKUX ITPOILIECCOB;

- OIICHKAa 3a BBIMOJHEHHE U 3alUTy
71a00pPaTOPHBIX PadOT;

- OIICHKa 3a BBITTOJIHCHHE
I/IHI[I/IBI/IllyaHBHBIX U TECTOBBIX SaﬂaHHﬁ.

— YCTaHaBJIMBAaTb IPU3HAKU o6mero U pa3m4Horo B
TUIIOJIOTMM  peakuMid i1 HEOPraHMYEeCKOW U
OpPraHUYECKOH XUMHUH;

- OICHKAa 32 BBINOJHEHHE U 3allHUTy
nabopaTopHBIX pador;

- OLIEHKa 3a BBITTOJIHEHNE
VHIVBHYaJIbHBIX U TECTOBBIX 3aJIaHUH;

— COCTaBJIATh YpaBHEHHS pEaKIHMi C IOMOLIbI0 MeTona
3NIEKTPOHHOTO OaJsiaHca;

- OIICHKA 32 BBIMOJHCHHEC U 3alHUTy
7mab0opaTOPHBIX PadoT;

- OIICHKa 3a BBIITIOJIHCHHUEC
WHIAWBUAYAJIBHBIX U TCCTOBBIX 3aI[aHHfI.
— OOBSICHATH 3aBHCUMOCTH CKOpPOCTHU XUMHUYECKOI p€akuuu | - OLCHKa 3a BBITIOJIHCHUC

Y TIOJIOKCHUSI XMMUYECKOTO PAaBHOBECHS OT Pas3jMYHBIX
(hakTopoB;

WHANBUIYATBHBIX U TECTOBBIX 33JJaHUM;

— BBIIIOJIHATH XUMHYCCKUI OKCIICPUMCHT B
COOTBCTCTBUMU C IMIpaBUJIaMU 6€3OHaCHOCTI/I;

IIOJTHOM

- OIICHKAa 32 BBINOJHECHHE U 3aIUTy
MIPAKTUYCCKUX U J1a00paTOpPHBIX padoT;
- OIlCHKA 3a BBITTOJIHEHHE
VH/IMBU/IYQJIbHBIX U TECTOBBIX 33 IaHUM.

- Ha6J'IIO,Z[aTB, (bI/IKCI/IpOBaTB U OIHKCBIBATh PE3YJIbTAThbl
MMPOBECACHHOI'0 XUMHWYCCKOI'O SKCIICPUMECHTA,

- OIICHKAa 3a BBIMOJHEHHE U 3alHUTy
71a00pPaTOPHBIX PadoT.

— YCTaHABIIUBATh 3aBUCHUMOCTh MEXIY KaueCTBCHHOW U
KOJIMYECTBEHHON CTOPOHAMH XUMHUYECKUX OOBEKTOB H
IPOIIECCOB;

- OIICHKAa 32 BBINOJHCHHE U 3alHUTy
71a00pPaTOPHBIX PadoT;

- OIICHKA 3a BBITTOJIHCHHE
WHAVBUIYATBHBIX U TECTOBBIX 3aJIAaHUN.

— peliath pacyeTHBIC 3afaydl MO XMUMHYECKUM (OopMyNaMm U
YpaBHEHUSIM;

- OLEHKAa 32 BBIIOJIHEHUE W 3aIUTY
nabopaTopHBIX pabdor;
- OLICHKA 3a
WHJIMBHyaJTbHBIX 33 JaHUI;

BBIIIOJIHCHUC

— OOBACHATH XMMHYECKHE SIBIICHUS,
npupoze, ObITY ¥ Ha IPOU3BOJCTBE;

MPOUCXONALIE B

- OICHKa 3a BBINOJHEHHE M 3allIUTy
nabopaTopHBIX pador;

- OIICHKA 3a BBITTOJIHEHHE
VH/IMBHIyQJIbHBIX M TECTOBBIX 3aJIaHHH.

— OIpEleNIATE BO3MOXKHOCTH HPOTEKaHUS XMMHYECKHMX | - OLEHKa 34 BBIIOJHCHHE U 3allUTy
MIPEBPAILLCHAN B PA3JINYHBIX YCIOBUX; 71a00paTOpHBIX PadoT;
- OIICHKA 3a BBIITOJIHEHHE
WHAVBHUYAJIBHBIX M TECTOBBIX 33 JAHHM.
— co0moaaTh MpaBuJIa 9KOJIOrMYECKH IPAMOTHOTO | - OIIEHKA 3a BHIIOJHEHHE J1a00paTOPHBIX
MTOBEACHUSA B OKPYKaIOIIEH cpene; pabor;,
— OLICHUBATh BJIMSTHUE XAMHYECKOIO 3arpsi3HEHus | - OIICHKA 3a BBIITOJIHEHHE

OKpYXarolllel cpellbl Ha OpraHu3M uelloBeKa U Apyrue
YKHUBBIC OPTraHU3MBI,

WHAWBUAYAJIBHBIX U TECTOBBIX 3a,I[aHPII>’I;
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PesynbTarsl 00yyeHus
(ocBOCHHBIEC YMEHHS, YCBOCHHbIE 3HAHUA)

(I)OpM])I U ME€TOAbI KOHTPOJIA U
OLCHKH pe3yJibTaToB oﬁyqemm

— coOmogarh  MpaBwia  0E30MMacHOrO  OOpalieHus ¢
TOPIOYMMH U TOKCHYHBIMHU BEIECTBAMH, JTa00OPaTOPHBIM
000pyTIOBaHUEM;

- OIEHKAa 32 BBINOJHEHHE U 3alIHUTy
mabopaToOpHBIX padoT.

— MMOATOTAaBIMBATh PACTBOPHI 33/JIaHHOW KOHIIEHTpAallUd B
OBITY ¥ Ha ITPOU3BOCTBE;

- OLICHKa 3a BBIIOJHEHHE M 3allIUTYy
71a00pPaTOPHBIX PadOT;

- OLICHKA 3a BBIIIOJIHCHHE
WHJIMBUYalbHBIX U TECTOBBIX 3aJIaHUN;

3HATh:
— ONpEACNCHUs  CICAYIOIMX  XHMHYECKUX  TOHSTWM: | - OICHKAa 3a BBIIOJIHCHHC M 3aIlHTy
BEIECTBO, XUMHYECKHMI DJIEMEHT, aToM, MOJIEKyJa, | 1adopaTopHbIX padoT;
OTHOCHUTEJNIbHBIE aTOMHAsA W MOJIEKYJISIpHAs Macchl, MOH, | - OLICHKA 3a BBITIOJIHEHUE
aJUIOTPOIUSI, H30TOIBI, XUMUYECKas CBSI3b, | MHAVBHUIYAILHBIX U TECTOBBIX 33 [aHUI;
3EeKTPOOTPULIATEIBHOCTD, BaJICHTHOCTb, CTeTeHb

OKUCJICHUS, MOJIb, MOJISIpHAsT Macca, MOJSIPHBIA 00beM
ra3000pa3HBIX BENIECTB, BEIIECTBA MOJICKYJSIPHOTO H
HEMOJICKYJISIPHOTO CTPOCHHUS, PACTBOPBI, IIEKTPOIUT U
HEJJICKTPOJIUT,  DJICKTPOIMTUYECKAs  JUCCOIHAIIHS,
OKHCITUTENIh ¥  BOCCTAHOBUTENb,  OKHUCICHHUE U
BOCCTaHOBJIEHHE, TETUIOBOM 3(PQeKT peakuuu, CKOpoCcTh
XUMHYECKOH peakium, KaTaJm3s, XHUMHUYECKOe
paBHOBECHE, VIJCPOAHBIA CKeJleT, (QYHKIHOHAIbHASL
IPYIINa, U30MEPHS], TOMOJIOTHUS;

— 3aKOHbI COXpPaHCHHS MACChbl BCEHICCTB M IMOCTOAHCTBA
COoCTaBa BCIICCTB,

- OICHKAa 32 BBINOJHEHHE U 3allIHUTy
mabopaToOpHBIX PadoT;

- OLIEHKa 3a BBITTOJIHEHNE
WH/IMBHyaIbHBIX U TECTOBBIX 3a/IaHUH;

— XapaKTEePUCTUKY DIIEMEHTOB MAIIBIX W OONBIINX MEPUOIO0B
mo wux nonoxeHuro B Ilepuogmueckoit cucreme
JI.1.MeHnneneena,

- OIICHKa 3a BBIITIOJIHCHHUEC
WHIAUBUAYAJIBHBIX U TECCTOBBIX SaHaHHﬁ;

— XapaKTEPUCTUKY BaXKHEUIINX TUIIOB XUMUYECKHUX CBA3ECU U
OTHOCHUTEIILHOCTB 3TOH TUIIOJIOTUH;

- OIICHKa 3a BBITIOJIHCHUEC
UHAVWBUAYAJBHBIX U TCCTOBBIX 3a£[aHPII>i.

— OCHOBHBIE  TOJOXXEHHUS TEOPUH  INEKTPOJIUTUYECKON
JUCCOLMAIMN U XapaKTEPUCTUKY B CBETE 3TOW TEOpUU
CBOICTB OCHOBHEIX KJIACCOB HEOPraHU4eCKUX
COCIMHCHHIA;

- OLEHKAa 3a BBIIOJIHEHHWE U 3aIIUTY
nabopaTopHBIX pador;

- OLICHKA 3a BBITIOJIHEHNE
MHIVBHYaJIbHBIX U TECTOBBIX 3a/IaHUH;

— OCHOBHBIC TIIOJIOKCHUA TCOPUU XHUMHUCCKOIO CTPOCHHUA
OpPraHnv4CCKUX COCI[I/IHCHI/Iﬁ " XapaKTCpUCTHUKY B CBCTC

- OLEHKAa 32 BBIIOJHEHUE W 3aIUTY
nabopaTopHBIX pador;

3TOI TEOPUH CBOMCTB OCHOBHBIX KJIACCOB OPraHUYECKUX | - OILICHKA 3a BBITIOJIHECHHE
COCIMHCHMM WHJUBUTYAIbHBIX U TECTOBBIX 3aJJaHUIM.
— XapaKTEePUCTUKY COCTaBa, CTPOCHUS, CBOMCTB, MOIYYCHUS | - OlLICHKA 3a BBIIIOJIHEHHE

U npuMeHeHus Baxknedmunx MmetaiuioB (IA u II A rpynm,
AFOMHHHS, XKene3a U HEKOTOPBIX d-2JIEMEHTOB) W UX
COETMHECHHIA;

WHAVBHUIYATBHBIX U TECTOBBIX 3aJaHUM ;

— XapaKTePHCTHKY COCTaBa, CTPOCHHUS, CBOWCTB, MOTyYCHHUS
1 puMeHeHus Bakaedmx HemetamioB (VIII A, VIIA,
VIA rpymm, a takke azora u ¢docdopa, yriepoaa u
KPEMHU:I, BOIOPO/Ia) U UX COCTUHEHHIA;

- OICHKa 3a BBITIOJIHCHUEC
WHAWBUAYAJIBHBIX U TECTOBBIX Sa,Z[aHI/Iﬁ;
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PesynbTarsl 00yyeHus
(ocBOCHHBIEC YMEHHS, YCBOCHHbIE 3HAHUA)

(I)OpM])I U ME€TOAbI KOHTPOJIA U
OLCHKH pe3yJibTaToB oﬁyqemm

— XapaKTEePUCTUKY COCTaBa, CTPOCHMSI, CBOWCTB, MOJTYYECHUS
U TPUMEHEHUs Ba)KHEWIIMX KIACCOB YTIIIEBOIOPOJIOB
(aJIkaHOB aJIKCHOB, AJIKMHOB) M MX HauOoOJee 3HAUMMBIX
B HAPOJHOXO3SIMCTBEHHOM ILIaHE NIPEICTaBUTENIEH;

- OIIEHKAa 32 BBINOJIHEHHE W 3allUTy
71ab0pPaTOPHBIX PadOT;

- OlleHKa 3a BBIIIOJIHEHHE
WHAVBHUIYIEHBIX M TECTOBBIX 33 [aHUH ;

— XapaKTepUCTHKY COCTaBa, CTPOCHHUS, CBOMCTB, MOTYYECHUS
A TPUMEHEHUS BaKHEHIIMX NPEACTABUTENICH KJIAcCOB
OpPraHMYecKUX COCIMHEHUWI: MeTaHoJda | JTaHoJja,
CJIOHBIX  3(pUPOB, JKUPOB, MBUI,  aJbJCTHIOB
(bopmampnernnoB  w  areranmpaeruna),  KETOHOB
(ameroHa), KapOOHOBBIX KHUCIOT (YKCYCHOW KHCIIOTHI),
MOHOCaxapuI0B (TJIFOKO3bl), IHCAaxapuIoB (caxaposbl),
noJicaxapuiop (Kpaxmajia W LEJUTIOJI03bI), aHUJIMHA,

- OICHKAa 32 BBINOJHEHHE W 3allUTy
mabopaToOpHBIX PadoT;

- OLIEHKa 3a BBITTOJIHEHHE
MHAMBUIYANbHBIX U TECTOBBIX 3aJaHUI,

AMHWHOKMCIJIOT, 66HKOB, HNCKYCCTBCHHBIX n
CHUHTCTHYCCKHNX BOJIOKOH, KaAY1yKOB, I1JTACTMACC;
— Ha3BaHHUA OpPraHn4YcCKux HU3YUCHHBIX BCIICCTB o | - OLCHKa 3a BbIIOJHCHUC W 3alluTy

TPUBUAJILHOW MJIM MEXIYHAPOAHONW HOMEHKIIATYPE;

nabopaTopHBIX pabdor;
- OIICHKA 3a BBITTOJIHEHHE
VH/IMBHTyQJIbHBIX M TECTOBBIX 3a/IaHUN

— KJIaCCH(DUKAMIO XUMUYECKUX PEaKUHid MO pa3IMIHbIM
NpU3HAKaM: YHUCIIy M COCTaBYy IPOAYKTOB M PEarcHTOB,
terioBoMy 3ddexTy, HampamieHuro, ¢asze, HaJIAIUIO
KaTajiu3aropa, M3MEHEHHIO  CTeleHeil  OKUCIICHHS
3JIEMEHTOB, 00pa3yIONIMX BELIECTBa;

- OIIEHKAa 3a BBINOJHEHHE W 3allUTy
71ab0pPaTOPHBIX PadoT;

- OlleHKa 3a BBIIIOJIHEHHE
WHAVBHIYIGHBIX U TECTOBBIX 3aJaHUH ;

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

- OIEHKAa 32 BBINOJHEHHE U 3alIUTy
nmabopaToOpHBIX PadoT;

- OLICHKA 3a BBITIOJIHEHHE
WH/IMBUAYAIGHBIX U TECTOBBIX 3aJJaHUH,
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