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1 TACIIOPT PABOYEM NPOT'PAMMBbI YUEBHOM JUCIHUILIVHBI

11 ObsacTh NpuMeHeHUs padoyeil MporpaMmel

PaGouass mporpamma y4eOHOW TUCIMIUIMHBI SIBIISIETCS YacThIO IPOTPAMMBI ITOATOTOBKH
cnenuanucToB cpennero 3BeHa B coorBerctBuu ¢ PI'OC mo cnemmansHoctr CIIO 15.02.12
MoHTax, TeXHHYECKOe 00CITYy)KUBaHUE M PEMOHT MPOMBIIUICHHOTO 000PYI0BaHUs (II0 OTPACIISIM)
(YpOBEHB MOATOTOBKH 0a30BBIiA).

1.2 Mecto y4eOHoi aucuumiannbl B crpykrype IIICC3: npopuiabuas
AMCUUILJIMHA 0011e00pa30BaTEJIbHOIO IIUKJIA.

1.3 Henun u 3a1ayM JUCHUILIMHBI — TpPeOOBaHUS K pe3yJbTaTam
OCBOCHMS THCHUIIHHBI:
B pe3ynbrate ocBoeHUS y4eOHOM TUCIUIUIMHBI 00YYarOIHCs TOIKEH YMeTh

— OIEpUPOBATh CIEAYIOINIMMH XHUMHUYECKUMU TIOHATHUSMHU: BEIIECTBO, XUMHUYECKHI
AJIIEMEHT, aTOM, MOJIEKYJla, OTHOCHUTENIbHbIE aTOMHas U MOJIEKYJIsipHasT Macchl, HOH,
AIIOTPOMHSI, U30TOMbI, XUMHUUYECKasl CBSI3b, AJIEKTPOOTPHUIIATEIHHOCTh, BAIEHTHOCTh, CTEIIEHb
OKHCIICHHsI, MOJIb, MOJISIpHAsh Macca, MOJISIPHBI 00BEM ra3000pa3HBIX BEIIECTB, BEIIECTBA
MOJIEKYJISIPHOTO W HEMOJIEKYJISIPHOTO CTPOCHUS, PACTBOPBI, ASJIEKTPOIUT M HEDIEKTPOIUT,
AIIEKTPOJINTUYECKAsT ~ JAMCCOLMAIMS, OKHCIUTEIb M  BOCCTAHOBUTENb, OKHUCIEHHE U
BOCCTaHOBJICHHE, TEIIOBOM 3(h(eKT peakiuu, CKOPOCTh XUMHUYECKOW peaklMH, KaTaius,
XMMHYECKOE paBHOBECHE, YIJIEPOAHBIA CKeleT, (YHKIMOHAJbHAs TPYIIa, H30MEpHs,
TOMOJIOTHS;

— YCTaHABIIMBAaTh MPUYMHHO-CIEICTBEHHYIO CBSI3b MEXIY COJEp)KaHHEeM 3aKOHOB
COXPAaHEHHs MacChl BEIIECTB U IOCTOSHCTBA COCTaBa BEIIECTB U HAMKMCAHUEM XUMHUYECKHX
dbopMyI U ypaBHEHUH;

— YCTaHABJIMBATh JBOJIOLMOHHYIO CYIIHOCTb MEHJAEIEEBCKOM M  COBPEMEHHOU
dbopmynupoBOK nepuoaudeckoro 3akona J[.M.Menneneena;

— OOBICHSATH (1)I/ISI/I‘ICCKI/H71 CMBICJI CHMBOJIMKH HepHOI[HqCCKOﬁ Ta6J'II/IIIBI XUMHNYECKHUX
anemeHnToB JI.MI.MeHnneneeBa (HOMEpOB »>JeMEHTa, NEpUOAA, TPYMIbl) U YCTaHABIMBATH
IIPUYNHHO-CJIEICTBEHHYIO CBSI3b MEXKJY CTPOCHHEM aTOMa M 3aKOHOMEPHOCTSMHU H3MEHEHHUS
CBOICTB 2JIEMEHTOB U 00pa30BaHHBIX MU BEUIECTB B IEPUOJIAX U Ipynnax;

— YCTaHaBJIMBAaTb 3aBUCUMOCTH CBOMCTB XHMHYECKHUX BCIICCTB OT CTPOCHHUA aTOMOB
00pa3yIoUINX UX XUMHUYECKUX IEMEHTOB;

— OOBSCHATH 3aBHUCHUMOCTh CBOMCTB BEWIECTB OT HUX COCTaBa U  CTPOCHMS
KPUCTAJIUINYECKUX PENIETOK;

— HCII0JIb30BaTh B y4eOHOU M MPOo(heCcCHOHATBHON AeITeIbHOCTH XUMUYECKIE TEPMUHBI
Y CUMBOJIUKY;

— OTpa)kaTh COCTaB OPraHUYECKUX COCTMHEHHUN C IIOMOIIbIO XUMHUYECKUX (HOopMyIT;

— OTpaXkaTb XUMUYECKHUE MPOLIECCH C TOMOLIbIO0 YPAaBHEHUN XUMUYECKUX PEAKIUN;

— OOBSACHATH CYITHOCTh XUMUUYECKHX MPOLIECCOB;

— YCTaHAaBJIMBaTb IIPU3HAKU 06mero U Ppa3jmgyHoro B THUIIOJIOTHUHU peaKum‘/'I JJIA
HEOPraHUYECKOM U OpraHN4eCKON XUMUU;

— COCTaBJIATh YpaBHEHHUs PEAKLUi C TOMOIIBIO METO/Ia AIEKTPOHHOT0 OanaHca;

— OOBSCHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOM peakui ¥ MOJOKEHUSI XUMHUYECKOTO
paBHOBECHSI OT Pa3IUYHbIX (PAKTOPOB;

— BBIIOJHATE XWMHYECKUHN OKCIICPUMCHT B IIOJJHOM COOTBETCTBHH C IIpaBUJIaMHU
0e30IMacHOCTH;



— Ha0mroaTh, (PUKCUPOBATh W OMHUCHIBATH PE3YJIbTATHl MPOBEIECHHOTO XUMUYECKOTO
AKCIIEPUMEHTA;

— MPOBOJUTH CAMOCTOSTEIBHBIA MOUCK XUMUYECKOW WH(OPMALUK C HCIOIH30BAHUEM
pa3IMYHBIX HMCTOYHUKOB (HAYYHO-TIOMYJSPHBIX HW3/IaHUN, KOMIIBIOTEPHBIX 0a3 JaHHbIX,
pecypcoB UnTtepHera);

— HCIIOJIB30BAaTh KOMITBIOTEPHBIX TEXHOJOTUH AJisi 00pabOTKU U Tepeadund XUMHUYECKOM
uH(pOpMaIIUU U €€ MPeICTaBICHHs] B pa3IUYHbIX (hopMax;

— YCTaHABJIMBATh 3aBUCHMOCTb MEXKJIy KaueCTBEHHOW U KOJUYECTBEHHOH CTOpOHAMH
XUMHUYECKHX O0OBEKTOB H MPOIIECCOB;

— pemIaTh pacyeTHBIC 33]]a4H 110 XUMUIECKUM (POpMyJIaM B YPAaBHCHHUSIM;

— OOBSICHATD XMMUYECKHE SIBJICHUS, MPOUCXONAIIME B MpuUpojae, OBITY U Ha
MIPOU3BO/ICTBE;

— OIPENENSITh BO3MOXHOCTH NPOTEKAHUS XUMUYECKUX IPEBPAIEHUN B Pa3IUYHBIX
YCIIOBUSIX;

— co0MI01aTh MpaBUiIa SKOJOTHYECKH IPAMOTHOTO MOBEACHUS B OKPY KaIOIIEH cpeie;

— OLICHMBATh BIUSHUE XMUMHUYECKOTO 3arpsi3HEHUS OKPYXKAloIel cpelbl Ha OpraHu3M
YeJI0BEKa U IPYTHUE )KUBBIE OPraHU3MBI,

— coOmoaTh TpaBWJIa OC30MACHOTO OOpalleHHUs ¢ TOPIOYUMH W TOKCUYHBIMHU
BelleCTBaMH, J1a00paTOPHBIM 000PYI0BaHHEM;

— MOATOTABIIMBATH PACTBOPHI 3aJJaHHON KOHIICHTPAIMH B OBITY U Ha IIPOU3BOJICTBE;

— KPUTHUYECKHU OIICHUBATh JOCTOBEPHOCTh XMMHUECKON MH(OpMAINU, MOCTYIAOMEH U3
Pa3HBIX UCTOUYHUKOB.

B pesynbrare ocBoeHUs y4eOHOM NUCHUIUIMHBI O0YYaIOIIHICS TOMKEH 3HATh:

— ONpEIENICHUs CIEeIYIOMNX XUMUYECKUX MOHSATHI: BEIIECTBO, XUMUUYECKUN DIIEMEHT,
aTOM, MOJIEKYyJla, OTHOCHUTEIbHBIE aTOMHasi W MOJIEKYJISIpHAs MAacChl, HOH, aJUIOTPOIHS,
M30TONBI, XUMHUYECKAsI CBA3b, AJIEKTPOOTPHUIATEIIBHOCTh, BAJIEHTHOCTh, CTENEHb OKHCIICHUS,
MOJIb, MOJISIpHAsl Macca, MOJISIPHBIA 00BEM ra3000pa3HbIX BEIIECTB, BEHIECTBA MOJIEKYJISIPHOTO
YU HEMOJICKYJISIPHOTO CTPOCHHUSI, PACTBOPHI, ICKTPOIUT M HEIIEKTPOJIHT, IIEKTPOIUTHUECKAS
JUCCOIMAIUSA, OKUCIUTEIb U BOCCTAHOBUTEb, OKHCIEHHUE M BOCCTAHOBIICHHE, TEIJIOBOU
3bdexT peakiuu, CKOPOCTh XUMHUYECKOW peaKIuu, Karajiu3, XHMHUYECKOE paBHOBECHE,
YTIEPOAHBIN CKeNeT, GyHKIIMOHAbHAS TPYIINa, H30MEpHsl, TOMOJIOTHS;

— 3aKOHBI COXPaHEHUs1 MacChl BEMIECTB M MOCTOSIHCTBA COCTABA BEIIECTB;

— XapaKTepUCTUKY JJIEMEHTOB MajblX W OONBIIUX TEPUOAOB MO HMX TMOJOKEHHIO B
ITepuoanueckoii cucreme JI.M.Menneneena;

— XapaKTePUCTUKY BAXKHEHIINX THUIOB XUMHUYECKUX CBSI3€M M OTHOCHTEIBHOCTH 3TOU
TUIIOJIOTUH;

— OCHOBHBIE MOJIOKEHUSI TEOPUH DJIEKTPOIUTHUECKON AMCCOLUUALNHA U XapAaKTEPUCTUKY
B CBETE ATON TEOPUU CBOWCTB OCHOBHBIX KJIACCOB HEOPTaHMYECKUX COCIUHEHMI;

— OCHOBHBIE TIOJIOKEHUSI TEOPUU XUMUUYECKOTO CTPOCHHSI OPTaHUYECKUX COCTMHEHUM U
XapaKTEPUCTUKY B CBETE 3TOIM TEOPUU CBOMCTB OCHOBHBIX KJIACCOB OPraHUYECKUX COEIMHEHMI;

— XapaKTEepUCTUKY COCTaBa, CTPOEHUSI, CBOMCTB, MOJYUYECHUS U IPUMEHEHHUS BaXKHEHIIINX
metauioB (IA u II A rpymm, anroMuHus, )Keae3a 1 HEKOTOPHIX d-2JIIEMEHTOB) U X COCTMHECHHUIA,

— XapaKTEePUCTUKY COCTaBa, CTPOCHUS, CBOWCTB, MOJYUYCHHS U IPUMEHEHHUS BAKHEHTITNX
HemetaiuioB (VIII A, VIIA, VIA rpynm, a takxke a3ora u docdopa, yriaepoaa U KpeMHHUS,
BOJIOPOJIa) U UX COCUHEHU;

— XapaKTEepUCTUKY COCTaBa, CTPOEHUSI, CBOMCTB, MOJYUYEHHS U IPUMEHEHUS BaXKHEHIITNX
KJIACCOB YTJIEBOJIOPOJIOB (JIKAaHOB, IIMKJIOATKAHOB, AJIKEHOB, AIKUHOB, aPEHOB) U UX HauboJee
3HAYMMBIX B HAPOJIHOXO3SIICTBEHHOM IUJIaHE MPE/ICTaBUTENIEH;

— XapaKTEepUCTUKY COCTaBa, CTPOEHUSI, CBOMCTB, MOJYUYECHUS U IPUMEHEHUS BaXKHEHIINX
MIPEICTaBUTENCH KJIACCOB OPTAaHMYECKUX COCTMHEHHI: METaHOJa U 3TaHOJa, CIOXKHBIX 2(UPOB,
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KUPOB, MBUI, adbAeTUIOB ((OpMambIerujoB W aleTajibleru/ia), KETOHOB (aleToHa),
KapOOHOBBIX KHCJIOT (YKCYCHOH KHCJIOTBI), MOHOCaXapHuIoB (TJIOKO3bI), JAMCAXapHJIOB
(caxapo3sbl), MojaucaxapuioB (Kpaxmajla U IEJUII0JIO3bl), AHWIMHA, AMHUHOKHUCIOT, OEJKOB,
UCKYCCTBEHHBIX U CUHTETHUECKUX BOJIOKOH, Kay4yKOB, IJIaCTMAcC;

— Ha3BaHUS OPTraHUYECKUX M3YYCHHBIX BEUIECTB IO TPUBHAIBHON MM MEXKIyHAPOIHON
HOMEHKJIATYyPE;

— KJIaCCU()MKALMIO XUMUYECKUX PEAKIMNA MO Pa3TUYHBIM IMPU3HAKAM: YHCIYy U COCTaBY
IPOAYKTOB M PEAreHTOB, TEIUIOBOMY 3(P(EKTy, HalpaBieHUIo, (a3e, HANUUYMIO KaTaln3aTopa,
U3MEHEHUIO CTETICHEH OKMCIIEHUS 3JIEMEHTOB, 00Pa3yIOIINX BEIIECTBA;

— KJIacCU()MKALIMIO BEIIECTB M MPOIECCOB C TOYKU 3PEHUST OKHCIICHUS-BOCCTAHOBIICHHUS.

OcBoeHnue copepxaHusi y4eOHOW JUCHMIUIMHBI «XUMHA» 00eclednBaeT AOCTHKEHHE CTYJICHTaMU
CIIEYIOIINX PE3yIbTaTOB:

JIMYHOCTHBIX:

— YyBCTBO FOPAOCTH M YBXECHUS K UCTOPUH U JIOCTHKCHUSM OTEUECTBEHHOM XMMHUYECKON
HayKM; XMUMHYECKU TPaMOTHOE IOBEJEHHE B MPO(ECCHOHATBHOW [EATENbHOCTH U B OBITY NpHU
oOpallleHuH ¢ XUMUYECKUMH BEILECTBAMHU, MaTepUualaMy U IIPOLECCAMH;

— FOTOBHOCTh K IPOJIOJDKEHUIO 00pa30BaHMs M MOBBIIIEHHUS KBadU(UKaLUU B U30paHHOMN
po(heCcCHOHATILHON J1eATENbHOCTH U OOBEKTUBHOE OCO3HAHUE POJIM XMMUYECKMX KOMIIETEHIUI B
3TOM;

— YMEHHE HCIIOJIb30BaTh IOCTIIKEHHSI COBPEMEHHOM XHMHYECKON HAyKH M XUMHUYECKHUX
TEXHOJIOTUH /1 TOBBILIEHUS COOCTBEHHOIO MHTEIIEKTYaJIbHOTO Ppa3BUTHUS BbIOpaHHOMN
poeCCUOHAIBHON JEATEIHHOCTH;

MeTanpeAMeTHbIX:

— HCIOJIb30BAHME PA3JIMYHBIX BHUJAOB IIO3HABATEJIbHOM JIE€ATENBHOCTH M OCHOBHBIX
MHTEJUIEKTyallbHBIX OIepaluil (MOCTaHOBKU 3ajaud, (OpMYJIMpPOBAHUS THUIOTE3, aHaIU3a U
CHHTE3a, CPaBHEHHUS, 000OIIEHHS, CHCTEMAaTH3alliH, BBISIBICHUS IIPUYNHHO-CIICIICTBEHHBIX CBS3CH,
IIOKCKA aHAJIOroB, (POPMYJIMPOBAHUS BBIBOJOB) Ul PELICHUs MOCTaBIEHHON 3a7a4yM, IPUMEHEHHE
OCHOBHBIX METOJIOB TIO3HAHUS (HAOIIOEHNUS, HAYYHOTO DKCIIEPUMEHTA) ISl H3YUCHHS PAa3ITUIHBIX
CTOPOH XMMMYECKHMX OOBEKTOB U IMPOLECCOB, C KOTOPHIMH BO3HUKACT HEOOXOIUMOCTh
CTaJIKUBAThCS B MpOQecCHOHaIbHOU cdepe;

— MHCIIOJIb30BaHME PA3IMYHBIX HCTOYHUKOB Ui TOJIyYeHHs XMMUYECKOH HH(popmauuwy,
YMEHHE OLIEHUTh €€ JOCTOBEPHOCTH JJIsl IOCTHKEHUSI XOPOILIUX Pe3yIbTaTOB B MPOPECCHOHATBHON
cdepe;

NMpeAMeTHBIX:

— c(hopMHPOBAaHHOCTH MPEICTABICHUA O MECTe XMMHUU B COBPEMEHHOM Hay4yHOH KapTHHE
MHpa; MTOHWMaHHWE POJHM XUMHU B (pOpMUpPOBaHMH Kpyro3opa W (pyHKIHMOHAIEHOW TPaMOTHOCTH
YeJI0BEKa JJIS PeIIeHUs IPAaKTHYECKUX 3a/1a4;

— BJIaJICHHE OCHOBOIOJIATAIONIMMU XWMHYECKUMHU TIOHATHSIMHU, TEOPUSMH, 3aKOHAMH U
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BaHNE XMMUYECKOH TEPMUHOJIOTUEH U CUMBOJIMKOM;

— BIJIQJICHWE OCHOBHBIMHM METOJaMH HAYYHOTO IO3HAHHUS, HWCIOJb3yeMBIMH B XHMHHU:
HaOJI0IeHuEM, OIMCaHMEM, W3MEPEHUEM, HKCIEPUMEHTOM; yMeHHe o0palaThIBaTh, OOBICHATH
pe3yabTaThl MPOBEJACHHBIX OMBITOB W JIEJIaTh BBIBOJBI, TOTOBHOCTh M CIOCOOHOCTH TPUMEHSTH
METO/IbI O3HAHMS TP PELICHUN PAKTUUYECKUX 3a]1a4;

— c(OPMHUPOBAHHOCTh YMEHUS J1aBaTh KOJMUYECTBEHHBIEC OIIEHKU U TIPOU3BOAHUTH PACUETHI IO
XUMHUYECKUM (hopMyJIaM U YPaBHEHUSIM;

— BJIa/ICHHE NIPaBUJIaMU TEXHUKH 0€30IaCHOCTH MPHU UCMHOIb30BaHUN XUMUYECKHUX BEIIECTB;

— ¢(hOopMUPOBAHHOCTh COOCTBEHHOM MO3UIMH 110 OTHOLIECHHUIO K XMMUYECKOH MH(pOpMaIuy,
MTOJIy4a€MOU U3 PA3HBIX NCTOYHHUKOB.

TexHuk 1omkeH o01agaTh OOIMMU KOMITIETEHIIMAMH, BKJIIOYAIOIIUMU B c€0s1 CIIOCOOHOCTD:

OK 1 BpeiOuparb cmnocoObl pemieHus 3aaad  Npo¢decCHOHAIbHOW  JEesTeNIbHOCTH,
NPUMEHHUTEIBHO K Pa3IMYHBIM KOHTEKCTaM.



OK 2 MHcnonb30BaTh COBPEMEHHBIE CpEACTBAa IOMCKA, AaHAJIM3a W HWHTEPIPETALNU
uHpopMauuu U HMH(DOPMAIIMOHHBIE TEXHOJIOTUH Ui BBIOJHEHHSA 33734 MpodecCHOHATbHOU
JESITEIbHOCTH.

OK 4 D¢ dexTuBHO B3aMOIEHCTBOBATH U pabOTAaTh B KOMaH/IE.

OK 5 OcyiecTBisTh yCTHYIO M MMCbMEHHYI0 KOMMYHHUKAIIMIO Ha FOCYAaPCTBEHHOM SI3bIKE
Poccuiickoit deneparuu ¢ yueToMm 0COOEHHOCTEH COIMATBLHOTO U KYJIbTYPHOTO KOHTEKCTA.

OKO6IIposiBnsTh IpaAaHCKO-MATPUOTHYECKYIO IMO3HIIMIO, JIE€MOHCTPUPOBATH OCO3HAHHOE
MOBEJICHHE HAa OCHOBE TPAJAMIIMOHHBIX OOIIEYETOBEUYECKUX IEHHOCTEW, B TOM YHUCIE C YYETOM
rapMOHM3alUU MEXKHAIIMOHAIBHBIX M MEXPEIUTHO3HbIX OTHOLIEHUH, MPUMEHSATh CTaHAApPThI
AHTUKOPPYILIUOHHOI'O IOBEICHUSI.

OK 7 ConeiicTBOBaTh COXPaHEHHUIO OKPYIKAIOIICH CPeibl, PECYpCOCOEpEKEHUIO, IPUMEHSTh
3HaHUS 00 W3MEHEHHHM KIUMara, MPUHIUIE OepeKIMBOIO MPOU3BOJCTBA, A(P(PEKTUBHO
JIEICTBOBATDH B YPE3BBIYAHHBIX CUTYAIUSX.

OK 9 Tlonb3oBathCcsi TPOGECCHOHATBHONW TOKYMEHTALMEH Ha ToCylapCTBEHHOM H
WHOCTPAHHOM $I3bIKaX.



2 CTPYKTYPA U COJIEP)KAHUE YUYEFHOM JJUCIIUTLIINHBI

Bup yuedHoii paboTbl

O0beM yacoB

MakcumasbHas yueOHasi Harpy3ka (Bcero) 39
O6s13aTesibHAs ayAUTOPHAsI ydyeOHAasi HATpy3Ka (Bcero) 39
B TOM YHCJIC:
JIEKIIUA 29
71a00paTOpHBIE PaOOTHI 10
MPAKTUYCCKHUE 3aHSTHSI -
KOHTpOJIbHAsI paboTa -
CamocTosiTe/ibHasi padoTa o0yuarwuierocs (Bcero) -
[TpomexyTouHas arrectanus: B popme TudPepeHIIMPOBAHHOTO 3a4eTa 2cemectp




2.1 TemaTH4yecKuil IVIaH U COJlePKaAHUE Y4eOHOM I CHUILIMHbI XHMHA
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Paznen 1 O0uias u Heopranuyeckasi XuMms 23 191+401p
Tema 1.1 Xumus — HayKa 0 BellecTBax 2 2T 3HaTh: OMNpENEeNeHUs XHUMHYECKUX [OHATUN;
3aKOHBl ~ COXPAaHEHHS  Macchl  BEIECTB U
MIOCTOSIHCTBA COCTaBa BELIECTB.
YMeTh: onepupoBaTh XUMUUYECKHUMH TOHSATHUSIMU;
YCTaHABIUBATh MPUYMHHO-CIEJACTBEHHYIO CBS3b
MEXJ1y COJep>KaHUEM 3aKOHOB COXPaHEHUSI MacChl
BEIIECTB M IIOCTOSIHCTBA COCTaBa BEILECTB U
HalMCaHUEM XUMUYECKUX (POpMYJ U YpaBHECHMUI,
Bsenenne. Cocras Bemectsa. M3smepenne UCIIOJIb30BaTh B y4eOHOH M mpodeccHOHATbHON OK
1. BellecTBa. ArperaTHble COCTOSIHUS BEIIECTBA. 2 2T NeSITeIbHOCTH XUMUYECKHE  TEPMHUHBI M| 10479 1
Cwmecu BemiecTs. CUMBOJIMKY; pellaTh pacyeTHble 3agayd 1o | ' '
XUMUYECKUM  (dopMmysiaM U ypaBHEHUSIM;
yCTaHaBJIUBATh 3aBUCUMOCTh MEXIY
Ka4eCTBEHHOM W KOJMYECTBEHHOW CTOPOHAMU
XUMUYECKUX OOBEKTOB M IPOIECCOB; OOBSICHATH
XMMHUYECKHE SIBICHHUS, IPOUCXOAIINE B IPUPOAE,
OBITY W Ha TPOU3BOJICTBE; OOBACHITH CYIIHOCTH
XMMHUYECKHX POLIECCOB.
Tema 1.2 Ileproanyeckuii 3aK0H U NePHOIHIECKAS 3HaTh: XapaKTEPUCTUKY DIJIEMEHTOB MalbIX H
cucremMa xummuuyeckux 3jaemMeHToB /.U.Menneneena. 2 2T OONBIIUX TEPUOJOB TIO UX TIOJIOKEHUIO B
Crpoenne aToma. nepuoanudeckon cucreme [I.1. Menneneena.
2. \ [Tepnonnueckuit 3akoH /.M. Menneneena. 2 2T YMers: YCTaHABIMBATh SBOJIOIHOHHYIO OK 1




Crpoenne atoma. CocTaBiieHUE 2JIEKTPOHHBIX
KOH(HUTypaIuii aTOMOB XUMHYECKHX dJIEMEHTOB.

CYIIHOCTh  MEHJEJIEEBCKO U  COBPEMEHHOU
dbopmynupoBok mepuoanueckoro 3akona J[.U.
MenzeneeBa; OOBICHATH (PUIUYECKUI CMBICI
CUMBOJIUKH MEePUOINYECKON TaOJIUIIBI
xumuueckux oajaeMmeHtoB J[.MI. MenngeneeBa wu
yCTaHABIUBATh MPUUYMHHO-CJICJACTBEHHYIO CBSI3b
MEXAY CTPOCHHUEM aToMa M 3aKOHOMEPHOCTSIMHU
W3MEHEHHUS CBOMCTB 3JIEMEHTOB M OOpa30BaHHBIX
MMH  BEIIECTB B IMEpUOJAaxX M  Ipynnax;
yCTaHaBJIUBATh 3aBUCUMOCTh CBOICTB
XUMUYECKUX BEIIECTB OT CTPOCHHUS aTOMOB
o0pa3ylommux MX  XUMHYECKHUX  DJIEMEHTOB;
OTpa)kaTb XMUMHUYECKHUE IIPOLIECCHl C IOMOIIbIO
YpaBHEHUW XUMHUYECKUX pEaklHi; OOBICHSATH
CYIIHOCTh XMMHUYECKUX IIPOLIECCOB.

1,2,4-7,9

Tema 1.3 CTpoeHue BemecTBa 2T 3HaTh: XapakTEpPUCTUKY BaXKHEHIIMX THUIIOB
ITonsatue o xumnueckoi cBa3u. KopanentHas XMMHMYECKHX CBSA3€M M OTHOCHUTEIBHOCTb ITOU
3 XUMHYEcKas cBA3b. IOHHAas XUMHUYeCKas CBA3b. THUIIOJIOTUH. OK
' Mertannnueckas XUuMUY€ECKast CBSI3b. 2T YMeTb: 00BSACHITH 3aBUCUMOCTb CBOIMCTB BEIIECTB 124-79
Bonopoanas xumudeckast CBA3b. OT HMX COCTaBa W CTPOCHUSA KpUCTAIUIMYEeCKux | ' '
KommiiekcoobpazoBaHue. PELIETOK.
Tema 1.4 IucnepcHble cucTeMbl 2T 3HaTh: KJIACCU(UKALMIO IUCIEPCHBIX CHCTEM B
3aBUCUMOCTM  OT  arperarHoro  COCTOSIHHSA
JTUCIIEPCUOHHOM cpenibl W JIucnepcHoi daswl, a
TaKK€ TII0 pa3Mepy HUX YacTHll; 3HAa4YCHHE
[TonsiTHE O NUCTIEPCHBIX CUCTEMaX. 3HaUCHHE JUCIIEPCHBIX CHCTEMaxX JKMBOM W  HEXKHBOU OK
4. JUCIIEPCHBIX CUCTEM KUBOUW U HEXUBOU 2T IIPUPOJIE ¥ MPAKTUYECKON KU3HU YEJIOBEKA. 124-79
MIPUPOJIE U IPAKTUYECKOMN )KU3HU YEIIOBEKA. YMers: OIIEpUpPOBAThH ciegyromumu |
XMMHUYECKMMH TOHSATHSAMHU: JAucliepcHas (asa,
JTUCIIEpCUOHHAsl  cpena, TIpyOoaucrepcHble U
TOHKOJIMCIIEPCHBIE CUCTEMBI, KOATYJISIIIMSL.
Tema 1.5. Xumuyeckue peakuuu 2T 3HaTh: OMNpeAeNeHUs] XUMUYECKUX TMOHATUH;
5 Knaccugukaius XuMHUecKuX peakiui. KJIacCU(UKALMIO  XUMHUYECKUX  peakuuil 1o OK
' CKopoCTh XUMUYECKUX peakiuii. OOpaTuMOCTh 2T PasIMIHbIM ~ NPH3HAKAM: HHCIY W COCTaBY | 4 54 5 g
1era= 1

XUMHYECKUX peakui. XUMHUYECKOE

NPOAYKTOB M PpEareHTOB, TemaoBoMy 3¢¢eKTy,
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PpaBHOBECHUCE.

HanpaBJIeHUIO, (a3e, HaJIMUYUIO KaTajau3aropa,
W3MEHEHUIO CTENECHEHM OKHUCICHUS JJIEMEHTOB,
00pa3yIoNIMX BeLEeCTBA.

YMeTh: onepupoBaTh XUMHUYECKUMH ITOHATUSMU;
OOBSICHATh CYLIHOCTb XUMHUYECKUX IPOLECCOB;
OOBSICHATH 3aBUCHMOCTb CKOPOCTH XHUMHYECKOU
peakuuu U MOJOKEHUSI XUMUYECKOTO PaBHOBECHS
oT pa3IMYHBIX (baxTOpOoB; OINPELENATh
BO3MOKHOCTH IIPOTEKAHUS XUMHYECKHUX
IIPEBPALICHUI B pa3JIMYHBIX YCIOBHUAX; DPEIIAThH
pacueTHbIC 3aJa4H.

Tema 1.6. OcHOBHBIE KJIacChl HEOPTAaHMYECKHUX
COeIHHEeHUN M UX CBOMCTBA

2T

Oxcunpl. OcHoBanwnst. Kucnoter. Comn

2T

3HaTh: OCHOBHBIE KJACChl ~HEOPraHMYECKUX
COEMHEHUIl M MX XapaKTepUCTUKY: CBOMCTBa,
HOJly4YE€HUE U NPUMEHEHHE; T'€HETUYECKYIO CBSI3b
MEXIy KJIaccaMi HEOPraHWYECKUX COeIMHEHUH.

YMeTh: oOTpakaTb XUMHUYECKHE IPOLIECCHl C
IOMOILBIO YPAaBHEHUH XWMHYECKHUX PEaKLMM;
OOBSACHATh CYIIHOCTb XUMHUYECKHX IPOLIECCOB;
BBINOJIHATh XMMUYECKUN SKCIEPUMEHT B MOJIHOM
COOTBETCTBUM C IpaBUIaMU  O€30MaCHOCTH;
HaOdronaTh,  (UKCUpOBaTb M OIHUCHIBATh
pe3ynbTaThl IIPOBEJIEHHOTO XUMHYECKOTO
9KCHEPUMEHTA; COOJII0IaTh MpaBuia 0€301MacHOTOo
oOpalieHuss ¢ TOPHOYMMH M  TOKCUYHBIMU
BEIIIECTBAMH, JJA0OPATOPHBIM 000pPYIOBAHUEM.

OK
1,2,4-79

Tema 1.7. PacTBOpbI. JileKTpoanTHYECKAS
AUCCOIHALHS.

2T

[TonsiTre o pactBopax. KoHuenTpamus
pacTtBOpoB. Teopus dIEKTPOIUTHIECKON
nucconuanuu. J(uccounanus BoJbl

7. Bomopoansriii mokazarens. Cpemxa BOTHBIX
PacTBOPOB DIEKTPOIUTOB. Peakiinu oOMeHa B
BOJIHBIX PAaCTBOPAX JICKTPOIUTOB. [ mapoaus
Kak OOMEHHBIN TpoIiecC.

2T

3HaTh: onpeaeeHUs] XUMUYECKUX MTOHSTHIA;
OCHOBHBIE T0JI0KEHUS TEOPUHU
BJIEKTPOTUTAYECKON AUCCOIUALINH 1
XapaKTEPUCTUKY B CBETE 3TOW TEOPUU CBOMCTB
OCHOBHBIX KJIACCOB HEOPTaHMYECKUX COETUHECHUI.
YMeTb: onepupoBaTh XMMHUUYECKUMU TOHSATUIMH,
pelmarh pacyeTHblE 3a7a4d W TMOATrOTaBIUBAThH
pacTBOpHI 33JaHHON KOHIIGHTpAaIMHU B OBITY U Ha
MPOU3BOJICTBE; OTPAKATH XUMUYECKUE MPOUECCHI
C TIOMOIIBI0 YPaBHEHHUUM XUMHUYECKHX PEaKLUid;

OK
1,2,4-79
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OOBSACHATH CYIIHOCTh XHUMHYECKHX IPOILECCOB;
BBIMOJIHATh XUMHYECKHHA 3KCIIEPUMEHT B MOJHOM
COOTBETCTBUM C IpaBWIaMH O€30MacHOCTH;
Habmonate,  (UKCHpPOBaTH W ONHCHIBATH
pe3yIbTaThI HPOBEJCHHOTO XMMHYECKOTO
9KCIIEPUMEHTA; COOII0IaTh MpaBmiia 0€30MacCHOrO
oOpamieHuss C TOPIOYMMH U TOKCHYHBIMHU
BEILIECTBAMH, J1A00OPAaTOPHBIM 000PY10BAHUEM.

Tema 1.8. OkHcIANTEILHO-BOCCTAHOBUTEILHBIE

3HaTh: OIpCACIICHUA XUMHUYCCKUX HOHHTHﬁ;

peakuun 21 KJIAaCCU(PDUKAILIUIO BEIIECTB U MPOIECCOB C TOYKHU
3pEHHS OKUCIICHUSI-BOCCTAHOBIICHHUS.
YMeTh: onepupoBaTh XUMUUYECKHUMH TOHSATHUSIMU;
COCTABJISITh yYPABHEHUS PpEAKIUN C [OMOUIbIO
METOJa 3JEKTPOHHOTO OanaHca; BBIOIHATH
8 0 XUMUYECKUN SKCIIEPUMEHT B MIOJTHOM
. KUCJIUTEIIbHO-BOCCTAHOBUTEIHHBIC PEAKIIUH. ] OK
MeToJ S1eKTpOHHOro Baaca, 2T COOTBETCTBUM C TpaBWIaMu  0€30MacHOCTH; 10.2.4-7
HaOmonaTh,  (UKCHMpOBaTH U OMKCHIBATH
pe3yIbTaThI MIPOBEICHHOTO XUMHUYECKOTO
JKCIIEPUMEHTa; cOOMI0aaTh MpaBuia 0€30MacHOro
oOpamieHuss ¢ TOPIOYUMH H  TOKCUYHBIMH
BEIIeCTBAMH, J1a00paTOPHBIM 000PYI0BaHHEM.
Tema 1.9. Xumus 3j1eMeHTOB 31+4ap | 3HaTh: XapaKTEpPUCTUKY COCTaBa, CTPOCHMS,
O6mas xapakrepucTuka metamioB. Oomue CBOMCTB, MOJIyYEHUS! U MPUMEHEHUS BAXKHEUIIUX
crocoO0bI moyueHust MmetayioB. Kopposus metawioB (la u I a rpynm, amoMunms, xeneza u OK
0. MetasuioB. lllenounsie u menoYHO3EMENBHBIE It HEKOTOPBIX d-2JIEMEHTOB) W HX COEJAMHEHUHN; 124-79
MeTaJuThl AJTIOMUHHI U €70 COSTUHEHUS. XapaKkTepPUCTUKY COCTaBa, CTPOCHUSA, CBOWCTB, | ~ ' '
Keneso u ero coeMHeHHUs. NOJIydeHUs] M NPUMEHEHHS  BaKHEHIIMX
1kypc 2 cemectp HemetaiioB (VII a, VIla, Vla rpynn, a takxe
OOm1ast xapakTepucTHKa HeMeTauioB. Bogopoz. asota u (ochopa, yrmepoma U KpeMHWU,
10 bnaroponnsie rasel. ['anorensl. Cepa u ee o BOJIOPOZIA) ¥ UX COETMHEHUH. 3 OK
' coequHeHus. A30T u dochop. Yrinepoa u YMeTh: ycTaHaBIMBaTh 3aBUCUMOCTb CBOMCTB | 1,2 4-7,9
KPEMHHIA. XUMUYECKUX BEMIECTB OT CTPOCHUS aTOMOB
11 JlabopaTtopHnas padota Ne 1 [Tonyuenue u 2mp o0pasyomux — Hux XI/HXII/I‘ICCKI/IX BHCMGHTOBU; OK
. CBOMCTBA HEMETAJLJIOB. UCIIOJIb30BaTh B Y4eOHOH M NPOQECCHOHAIBHOM | 1,2 4-7,9
12. | JJabopatopHas padora Ne 2 Crierupudaeckue 251p ACATCIIBHOCTH XUMHYCCKNC TCPMUHBI n OK
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CBOMCTBa METAJUIOB. 3a4€THOE 3aHATHUE 110
o011l ¥ HEeOPTAaHMUECKON XUMUHU

CUMBOJIMKY; OTpa)kaTb XMMHYECKUE MPOLECCHI C
IIOMOIIBI0 yYPAaBHEHUN XUMHUYECKUX PEAKIUN;
OOBSCHATh CYIIHOCTb XUMHUYECKHX IPOIIECCOB;
COCTaBJIATh YPAaBHEHUSA PEAKIUNA C IMOMOIIBIO
METOJa DJIGKTPOHHOrO OanaHca; MPOBOJIUTH
CaMOCTOSATEIJIbHBIN TIOUCK XUMHYECKON
uHbOpMallMl C HUCHOJIB30BAaHUEM Pa3IMYHBIX
HCTOYHUKOB  (HAYYHO-TIOMYJISIPHBIX  M3JaHUA,
KOMITBIOTEPHBIX 0a3 JAHHBIX, pecypcoB
WHTEpPHETAa);  HCIOJB30BaTh  KOMIIBIOTEPHBIX
TEXHOJOTHH A o0paboTk MW mepenadu
XUMHUYECKOH MH(POPMAIMK U e TPEACTABICHUS B
pa3nuuHbiX  ¢opmax;  coOmoaaTe  MpaBHIIa
SKOJIOTUYECKHM  TPaMOTHOIO  TOBEJICHHUS B
OKpY’)KallIllel  cpele;  OLUEHUBAThb  BIUSHUE
XUMHYECKOIO 3arpsi3HEHUS OKPYKAKOLIEH Cpe.bl
Ha OpraHu3M 4YelOBeKa W JIpyTrue JKUBbBIC
OpraHu3Mbl; KPUTHYECKU OLICHUBATh
JIOCTOBEPHOCTH XUMHUYECKON  mHopMaIu,
MOCTYIAKIIEN U3 PA3HBIX HICTOYHUKOB.

1,2,4-7,9

Pa3zpnen 2. Opranunyeckasi XuMusi 10T+621p
Tema 2.1 OcHOBHbBIE NOHATHSI OPrAaHUYECKOH XUMHUH 2 3HaTh: OIpEAETCHUs CIEAYIOMNX XUMHYECKUX
U TeOpHUsl CTPOCHHUS OPraHUYeCKHX COCAUHEHH I HOHATHI: yIIepoIHBIA CKeNeT, (pyHKIMOHATbHAs
IpyIIa, MW30MEpHUs, TOMOJIOTHs;  OCHOBHBIE
IIOJIOXKEHUSI TEOPUUM XMMHYECKOTO CTPOCHUS
[Ipeamer opranndeckoit xumuu. Teopust OPraHWYECKHUX COCIMHEHUN U XapaKTEPHUCTHKY B
CTPOEHMS OPraHN4YeCKUX coequHeHnil A.M. CBETE 3TOW TEOPUHM CBOWCTB OCHOBHBIX KJIACCOB
Bytneposa. Knaccudukanus opraHnueckux OpPTraHWYECKUX COCTMHEHUM.
13 coequHeHnl. OCHOBBI HOMEHKIIATYPbI o YMeTs: OIIEPUPOBATH CIIEYIOIIUMHU OK
OpPraHWYECKUX BEUIECTB. THUIBI XUMHUYECKHUX XUMHYECKUMU TOHSATHSMM: YIrIepoAaHblid ckener, | 1,2,4-7,9

CBA3EH B OPraHUYECKUX COCIUHECHUAX U
criocoOb! uX paspbiBa. Kimaccuduxanus peakunii
B OPraHUYECKOU XUMHUH.

(yHKIMOHANBHAS TPYIIA, U30MEPHsl, TOMOJIOTHS;
WCIIOJIb30BaTh B yueOHOW M TpodhecCHOHATHLHOU
NEATEIBHOCTH ~ XUMHMYECKME  TEPMHUHBI  H
CUMBOJIUKY; OTpa)kaTb COCTaB OpPraHUYEeCKHX
COEJMHEHHUI C NOMOIIBI0 XUMHYECKUX (hopMyi;
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yCTaHABJIMBATh NMPU3HAKU OOIIETO ¥ Pa3JIMYHOTO B
TUMNOJIOTUM PEaKUMid i1 HEOPraHU4eCKOW |
OpraHu4YeCcKOu XHMHU, MPOBOJIUTH
CaMOCTOSITCIbHBIN MOUCK XUMHYECKOM
uHpoOpManMd ¢ MCHOJB30BAaHUEM Pa3IMYHBIX
HWCTOYHUKOB  (HAYYHO-TIOMYJISIPHBIX — WU3JaHU,
KOMIIBIOTEPHBIX 0a3 JTaHHBIX, pecypcoB
WHTEpHETA); HCII0IB30BaTh KOMIIBIOTEPHBIX
TEXHOJIOTHH Ui  00pabOTKM U  Iepeaaqyu
XUMHUYECKOH MH(POPMAIUN U €€ TPEICTABJICHUS B
pa3IuuHbIX (popMax; yCTaHABIMBATH 3aBUCUMOCTD
MEXJy KAUYeCTBEHHOM M  KOJMYECTBEHHOMN
CTOpPOHAMHU XMUMHUYECKHUX OOBEKTOB W IPOIIECCOB;
pelaTth pacueTHbIE 3aJa4yd 10 XHUMUYECKUM
bopmynam n YPaBHEHUSM; 00BACHATH
XUMHYECKHE SIBIICHUS, MPOUCXOAIINE B IPUPOJIE,
OBITYy M Ha MPOHM3BOJACTBE; COOIIOJATH IMpaBUIa
SKOJIOTUYECKHM  IPaMOTHOIO  TOBEJICHHUS B
OKpYyXarolllel  cpele;  OLEHUBATh  BIUSHUE
XUMHYECKOTO 3arpsi3HEHUS OKPYKAIOLIEH CpeJbl
Ha OpraHu3M 4YeJIOBEKA MW JPyrHe JKHUBBIE
OpTraHHU3MBbl; KPUTHYECKH OIICHUBATH
JIOCTOBEPHOCTH XUMHYECKOU uH(popMaIum,
MOCTYIAKIIEN U3 PA3HBIX UICTOYHUKOB.

Tema 2.2 YraeBogopoabl. 'mapoxcuiibHble

21+4ap
coeJIMHEeHUs!
Ankasbl. AnkeHbl. . Ankusbl. CTpoeHue U
14. | xnaccudukanus cnuptoB. [IpeaensHbie 2T
OJTHOATOMHBIE CIIUPTHl. MHOTr0aTOMHBIE CITUPTHI.
15.
Jlabopamopnas paboma Ne 3. YTIIeBOAOPOIBL. 21p

3HaTh: XapaKTEpUCTHKY COCTaBa, CTPOCHHS,
CBOMCTB, IOJIy4EHHUSI U NMPHUMEHEHUS Ba)KHEHIIMX
KJIacCOB  yIJIEBOAOPOAOB (AIKaHOB, aJKEHOB,
QIKMHOB) M MX HaubOojee 3HAYMMBIX B
HapOJHOXO3SMCTBEHHOM IIJIaHE IIPEICTABUTEIIEH;
Ha3BaHUs OPTraHWYECKHUX HW3YyYEHHBIX BELIECTB IO
TPUBHAIIBHON W MEXIYHApOAHOU
HOMEHKJIATYPE;

YMeTb: OTpaxaTb XUMHUYECKHE IIPOLECCHl C
IIOMOIIBK0 YPAaBHEHUN XWMHYECKMX PEaKLHi;
OOBSICHATh CYITHOCTh XHUMHUYECKHX IPOIECCOB;

OK
1,2,4-79

OK
1,2,4-7,9
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BBINOJIHATh XMMUYECKUH 3KCIEPUMEHT B IOJIHOM
COOTBETCTBMM C MpaBUIaMU  O€30MACHOCTH;
HaOironaTh,  (UKCUpOBaTb M OIMUCHIBATh
pe3yabTaThl IIPOBEICHHOTO XHUMHYECKOTO
9KCHEPUMEHTa;  YCTAHABIMBATh  3aBHCHUMOCTb
MEXKIYy  KA4eCTBEHHOM M  KOJUYECTBEHHOM
CTOPOHAMHM XMMHUYECKUX OOBEKTOB U IPOLECCOB;
coOuoaTh mpaBuia OE30MaCHOrO OoOpamieHus ¢
TOPIOYMUMH U TOKCHYHBIMM  BEIIECTBAMH,
1a00paTOPHBIM 000PYIOBAaHUEM.

16. Jlabopamopnas paboma No 4. CupTHI. 251p
Tema 2.4. Anbaeruanl u keTtonbl. KapooHoBble
6T+2p
KHCJIOTHI. YIJ1eBOAbl. AMUHOKHCIOTHI. beiikn
17 [TonsATHE O KAPOOHMIIBHBIX COCTMHEHHSX. o
' Anpneruapl. KapOOHOBBIE KHCITOTHI.
[TonsTue 06 yrneBonax. MoHocaxapuibl.
18. | Hucaxapunsl. [Tomucaxapuas! [Tonstue o6 2T
aMuHaX. AMUHOKHCIOTHL. bemku
19. | Jlabopamopuas paboma Ne 5. AnbaeTubl. o
KapOoHOBbIE KUCIIOTHI. P
20. O0600611eHre U cucTeMaTU3alus 3HaHu#| 110 o

Opl“&HH‘-ICCKOfI XUMHUHU

3HaTh: XapaKTepUCTHUKYy COCTaBa, CTPOCHUS,
CBOMCTB, IIOJIy4EHHUS U NPHUMEHEHUS Ba)KHEHIIMX
npecTaBuTeNeH KJIACCOB OpraHNYeCcKHX
COEIMHEHHUI: METaHOJa U JTaHoja, CJIOXKHBIX
3¢upos, KUPOB, MBLII, aJIbJICTUJI0B
(popmaibieruioB " areTaabIeruaa),
KapOOHOBBIX  KHCIOT  (YKCYCHOM  KHCJIOTHI),
MOHOCaXapHu10B (TIr0KO03B1), JcaxapuioB
(caxaposbl), monMcaxapuioB  (Kpaxmana U
LEJUTIONIO3b]); AaHWUJIMHA, AMHUHOKHUCIOT, OEJIKOB,
UCKYCCTBEHHBIX UM CHHTETHYECKHX BOJIOKOH,
Kay4yKOB, IJIaCTMacc.

HazBanust opraHn4ecKiX N3y4eHHBIX BEUIECTB 110
TPUBUAIBHOMN WM MEXTyHAPOIHOMN
HOMEHKJIATypE.

YMeTh: 0TpakaTb XMMHUECKHUE TPOLIECCHI C
MOMOILbI0 YPABHEHUM XUMUYECKUX PEaKLINii;
OOBSACHATH CYLTHOCTh XMMUYECKUX MPOILIECCOB;
BBITIOJIHATh XUMUYECKUH SKCIIEPUMEHT B MTOJTHOM
COOTBETCTBUH C IPaBUIIAMU O€30MaCHOCTH;
Ha0II01aTh, PUKCUPOBATH U OMMCHIBATH
Pe3yNbTaThl MPOBEIEHHOTO XUMUYECKOTO
JKCIIEPUMEHTA; yCTAHABINBATh 3aBUCHUMOCTb
MEXK1y KQUeCTBEHHON M KOJIMYECTBEHHOMN
CTOPOHAMH XMMHUYECKHX 0OBEKTOB U MPOILIECCOB;

OK
1,2,4-79

OK
1,2,4-79

OK
1,2,4-79

OK
1,2,4-79
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coOJro1aTh MpaBmuiia 0€301acHOTO OOpaIICHUS C
TOPIOYMMH M TOKCUYHBIMH BEIIECTBAMH,
71a00paTOPHBIM 000PYIOBAHUEM.

39 (291+101p)

* 171 XapaKTepUCTUKU YPOBHSI OCBOCHHSI y4eOHOT0 MaTepHalia UCIOIb3YIOTCS CleAYIomne 0003HAUCHHUS:

1 — o3HaKOMUTENBHBIN (y3HABAaHUE paHEE U3YYEHHBIX 0OBEKTOB, CBOWCTB);

2 — penpoAYKTUBHBIN (BBIIIOJIHEHUE AEITEILHOCTH MO0 00pa3ily, UHCTPYKIUU WM [0/ PYKOBOJCTBOM);
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3 YCJOBUS PEAJIN3ALIMU ITIPOT'PAMMBI YYEBHOM JUCIUILIUHBI
3.1 TpeGoBaHusi K MAaTEPUAIbHO-TEXHUYECKOMY 00ecIe4eHnI0

Peanuzarus mporpamMmbl TUCHUTIIMHBEI TPEOYET HATUYMS: y4eOHOTO KaOuHeTa
- XMMHU.

O6opynoBanue yueOHOT0O KabUHeTa!

- IOCAI0OYHBIC MECTA 110 KOJTUYECTBY O0YYaIOIINXCS;
- pabouee MeCTO MPEeroIaBaTes;

- KJIaccHasl JI0CKa,

- HaIJIAIHBIC TOCOOMS (IIaKaThl, CTCH/IBI, KOJUICKITUH ),
- KOMIUIEKT Y4eOHO-METOAMYECKOM JOKYMEHTAIIUH.

- naboparopun XuMuu

O6opynoBanue 1ab0paTopuu:
- 1abopaTopHas ocyjia u 000py/I0BaHNE;
- XUMHUYECKHE PEAKTHBEI.

TexHuveckue cpeacTBa 00yUCHHUS:
- MyJIbTHME]IIA 000pYTOBaHUE

3.2. UndopmannonHoe odecrnieyeHne 00yueHust

OCHOBHbBIE UICTOUHUKHU:

1. AxmeroB, H. C. Ob6mas u Heopranuueckast xumusi: yueOHuk s By3oB / H. C. AxmeToB.
— 12-e u3x., crep. — Cankr-llerepOypr: Jlanp, 2021. — 744 c. — ISBN 978-5-8114-6983-3. —
Texct:  snextpoHHBId  //  JlaHb:  anekTpoHHO-OMOnMoTeuHas  cucremMa. —  URL:
https://e.lanbook.com/book/153910.

2. Ipecc, U. A. Opranmndeckas xumusi: yueoHoe nmocodue mis cro / M. A. Tlpecc. — Cankr-
[TerepOypr: Jlanp, 2021. — 432 ¢. — ISBN 978-5-8114-7074-7. — Texkcrt: 21eKTpoHHBIH // JlaHb:
3JIEKTPOHHO-OnOmoTeynas cucrema. — URL.: https://e.lanbook.com/book/154411.

JIOTIOTTHUTETHHBIE HCTOYHHUKH:
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4 KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHUS YUYEBHOM

TUCIHATITAHBI

KoHTpPo/Ib M OLEHKa pe3yJbTaTOB OCBOCHHUS Y4YEOHOW IUCIMIUIMHBI OCYLIECTBIISETCS

npenoaaBarcJicM B IPOHECCE MPOBCACHUA IMPAKTHUYCCKUX U HaGOpaTopHBIX

3aHATHH,

TCCTUPOBAHHA, a4 TAKIKC BBIIIOJHCHUSA OGy‘IaIOH_II/IMI/ICSI HHIAWBHUYAJIbHBIX 3aI[aHPII>'I, ITPOCKTOB,

HUCCIIENOBAHUMN.

Pe3ysabTarsl 00y4yeHus
(0CBOECHHBbIE YMEHHSI, YCBOCHHbIE 3HAHNS)

®opMbI U METO/IbI KOHTPOJISA U
OLIEHKHM Pe3yJIbTATOB 00y4YeHusl

YMETB!

— ONEpUPOBaTh CJICAYIOUIMMHA XHUMHYCCKUMHU TOHITHAMH:
BCILIECTBO, XHMHYECKUI JJIEMEHT, aTOM, MOJCKyJa,
OTHOCHUTEIIbHBIC aTOMHAsi U MOJICKYJISIpHAs MacChl, HOH,
AJUTOTPOITHS, U30TOIIBI, XUMHYECKast CBSI3b,
ANIEKTPOOTPULIATEIIFHOCTh, ~ BAJICHTHOCTh,  CTCICHb
OKHUCIICHHS, MOJIb, MOJISIpHAsi Macca, MOJSIPHBIA 00beM
ra3000pa3HbIX BEIIECTB, BEIIECTBA MOJEKYISIPHOTO U
HEMOJICKYJISIPHOTO CTPOCHHS, PACTBOPBI, AJICKTPOIUT H
HEYJICKTPOJIUT,  DJICKTPOJIUTHYECKAs  JUCCOLMUALNS,
OKHCIIHTEJIb W BOCCTAHOBHUTENb,  OKHCICHHE U
BOCCTaHOBJIEHHUE, TEIOBOH 3¢ddekT peakunu, cKOpocTh
XAMHYECKOW  peaKilvy, KaTaJm3, XUMHYECKOE
paBHOBECHE, YIICPOMHBIH CKenleT, (YHKIMOHATbHAS
rpyIa, K30MepHsi, TOMOJIOTHUSI;

- OIICHKA 3a BBIOJIHEHUE W 3alUTy
MIPaKTUYECKHUX U JIA0OPATOPHEIX PabdoT;

- OIICHKA 3a BBITTOJTHCHHE
WHIMBUIyJIHBIX ¥ TECTOBBIX 33JIaHUM;

- OIICHKA 32 pEIlCHHE 3a/1aY.

— YCTaHaBJIUBaTb MNPUYUHHO-CJICACTBECHHYIO CBA3b MCEXKIAY

- OLOCHKa 3a BBIIIOJIHCHUC U 3allUTy

COZIEPI)KAHUEM 3aKOHOB COXPAHEHHS MacChl BELIECTB U | JJADOPAaTOPHBIX PaboT;
MOCTOSTHCTBA ~ COCTaBa  BEIIECTB M HAMKCAaHUEM | - OLICHKA 3a BEITIOJTHCHHC
XUMHYECKUAX (POPMYI U ypaBHEHHIA; VWHJUBUIYaJIbHBIX U TECTOBBIX 3aJaHUli;

- OIIEHKA 32 peIICHUE 3aa4.

— YCTaHaBIIUBATh SBOJIOIMOHHYTO CYIIHOCTb | - OLICHKA 3a BBITIOJTHCHHE
MEHJICIEEBCKOH M COBPEMEHHOW  (DOPMYJIMPOBOK | HHIMBHIYaJbHBIX M TECTOBBIX 3a/[AHUH;
nepuoauyeckoro 3akona J1.11.Menneneena;

— OOBSICHATD (dusznueckuit CMBICIT CHMBOJIHKH | - OLICHKA 3a BBITIOJTHCHHE
NEPHOJUYECKON  TAOJIMIBI XUMHYECKHUX  3JIEMEHTOB | MHAMBUIYaJbHBIX U TECTOBBIX 3a1aHU,
J.M.MenneneeBa (HOMEpPOB  d3JeMEHTa, IepHOJa, | - OLCHKA 3a PEIICHHE 33/1a4,

TPyNNbl) M YCTaHOBIMBATh TNPUUYUHHO-CIIEJCTBEHHYIO
CBSI3b MEXJY CTPOEHHUEM aTOMa U 3aKOHOMEPHOCTSMH
W3MEHEHHUS! CBOMCTB 3JIEMEHTOB U OOpa30BaHHBIX MMM
BEILECTB B IEPUOJIAX U IPYyIIaX;

— yCT@aHaBJIMBaTh  3aBUCHUMOCTb  CBOMCTB  XMMHYECKHX
BEIIECTB OT CTPOEHHWS aTrOMOB OOpa3yloIHMX UX
XUMUYECKHX JIEMEHTOB;

- OIICHKa 3a BBITIOJTHCHUEC
HWHIANBUAYAJIbHBIX U TECTOBBIX Sa):[aHPIﬁ.

— 00BSACHATH 3aBUCUMOCTL CBOMCTB B€OICCTB OT UX COCTaBa
" CTPOCHUA KPUCTAIUIMYCCKUX PCHICTOK;,

- OIICHKa 3a BBITIOJIHCHUC
WHINBUAYAJIBHBIX U TECTOBBIX SaIIaHHﬁ.

— HCHONB30BaTh B Yy4eOHOH ©  mpodeccunoHaNbHON
JIeSTeIbHOCTH XUMUYECKIE TEPMUHBI I CUMBOJIHKY

- OLOCHKa 3a BBIIIOJIHCHUC MW 3allUuTy
JabopaTOPHEIX PaboT;

- OIICHKA 3a BEITIOJTHEHUE
WHIANBUAYAJIbHBIX U TECTOBBIX SaIIaHI/Iﬁ;

- OIIEHKA 3a pelleHne 3a/1a4;

— OTpaXkaTh COCTaB OPTaHUYECKUX COCAMHEHHUI C MTOMOIIBIO
XUMHYECKUX (popmyIt;

- OIICHKa 3a BBIIOJIHEHHUE W 3alUTy
JabopaTOPHEIX PaboT;

- OILICHKa 3a BBIIIOJTHCHUEC
WHIMBUIYJIbHBIX ¥ TECTOBBIX 33JIJaHUM;
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PesyabTaTsl 00yyeHus
(oCcBOEHHBbIEe YMEHHSI, YCBOCHHbIE 3HAHMS)

®opMbI 1 METOABI KOHTPOJIS U
OlIeHKH pPe3y/bTATOB 00y4eHusl

- OLICHKaA 3a PCHICHUC 3a/1a4;

— OTpakaTh XMMUYECKUE MPOLIECCHI C MOMOIIBIO YpaBHEHUH
XHMHYECKUX pPEeaKiIuii;

- OICHKa 3a BBIMOJIHCHHE U 3aIlUTy
71a00PaTOPHBIX padoT;

- OLICHKA 3a BBITTOJTHEHHE
WHIUBUIYAJIbHBIX U TECTOBBIX 3aaHUN;

— OOBSICHATH CYIIHOCTb XUMHUYECKUX ITPOLECCOB;

- OIIGHKA 3a BBIMOJHECHHE W 3aIlUTY
71a00PaTOPHBIX padoT;

- OIICHKA 3a BBITIOJTHEHHE
WHINBUAYATbHBIX U TECTOBBIX 33 JaHU.

— yCTaHaBIMBAaTh MPHU3HAKM OOLIETO M Pa3IuyHOIO B
TUNOJIOTUM ~ PEaKUMd  UId  HEOpraHWYecKoM W
OpraHUYEeCKON XUMUU;

- OIICHKA 3a BBIOJIHEHUE W 3allUTy
JabopaTOpPHEIX PaboT;

- OLICHKA 3a BBITTOJTHCHHE
WHJIUBUYAJIbHBIX U TECTOBBIX 3aJIaHMI],

— COCTaBIIATh YPaBHEHHWS PEaKIUii C MOMOIIBI METOAa

- OLOCHKa 3a BBIIIOJHCHUC U 3allUTy

3JIEKTPOHHOTO OanaHca; 1a00paTopHBIX padoT;
- OLICHKA 3a BBITIOJTHCHHE
MHINBUAYAJIbHBIX U TCCTOBBIX 33}13HI/II>1.
— OOBSICHSTh 3aBUCUMOCTh CKOPOCTH XMMHYECKOH peakuuu | - OLICHKA 3a BBITIOJTHEHHE

" TOJIOKCHUA XUMHUYCCKOI'O PABHOBECHUA OT PA3JIMYHBIX
(hakTopOB;

WHAWBHUIyATGHBIX ¥ TECTOBBIX 3aJaHUM;

— BBIINIOJIHATH XHUMHYECKAMN SKCHECPUMEHT B
COOTBCTCTBUU C ITpaBUIaMHU 663OH3CHOCTI/I;

IIOJITHOM

- OLOCHKa 3a BBIIIOJIHCHUC U 3allUTy
MPAKTHYECKUX U JTa0OpaTOPHBIX padoT;
- OLICHKA 3a BBITIOJTHEHHE
WHJIUBUYQJIbHBIX U TECTOBBIX 3aJIaHH.

- Ha6J'IIOILaTI>, (1)I/IKCI/IpOBaTL U OIHUCBIBATH PE3YyJIbTAThI
IMPOBECACHHOT'O XUMHWYECKOTO SKCIICPUMECHTA,

- OIIGHKa 3a BBHIMOJIHEHHE W 3alIUTY
mabopaTOPHBIX padoT.

— YCTaHABIIMBATh 3aBHCUMOCTh MEXKIY KAaYeCTBEHHOW U
KOJIMYECTBEHHOMN CTOpOHaAMM XUMHUYCCKUX O6’beKTOB nu
MIPOIIECCOB;

- OLOCHKa 3a BBIIIOJJHCHUC U 3allUTy
J1a00PaTOPHBIX PadoT;

- OIICHKA 3a BBITIOJTHEHHE
WHJIUBUyJIbHBIX U TECTOBBIX 3aJIaHUI.

— pemarb pacueTHbIC 33Jaud N0 XUMHUYECKUM (opMysaM U
YPaBHEHUSIM;

- OIICHKA 3a BBIMOJIHCHHE U 3alUTy
J1a00PaTOPHBIX PadoT;
- OIICHKA 3a
WHIMBUIYAIbHbIX 33 aHU;

BBITTOJTHCHUEC

— OOBSICHATL XUMHUECKHE SIBIICHHS,
MpHUpPoJIe, OBITY M HA TIPOU3BOJICTBE;

npoucxogdamue B

- OLCHKa 3a BBIIIOJJHCHUC U 3allUTy
J1a00PaTOPHBIX PadoT;

- OIICHKA 3a BBITIOJTHEHHE
WH/IMBUIYAJIbHbIX U TECTOBBIX 3aIaHHUH.

— ONPEAeNATh BO3MOXKHOCTH IPOTEKAaHHMs XWMHYECKHX | - OIECHKA 3a BBIIOJHCHHE U 3aIIUTY
MPEBPAILCHUN B Pa3JIMYHBIX YCIOBUSX; J1abopaTOPHEIX PaboT;
- OLICHKA 3a BBITIOJTHEHHE
WHJIUBUJyJIbHBIX U TECTOBBIX 3aJIaHU.
— coOmogaTh  NpaBWwia  JKOJOTMYECKM  TPAMOTHOTO | - OLIEHKA 32 BBINOIHEHHE J1ab0pPaTOPHBIX
TIOBEJICHUS B OKPY’KaIOIIeH cpele; paoor;
— OLICHWBATh  BJIMSHHE  XUMHUYECKOTO  3arps3HEHUs | - OLICHKa 3a BBITIOJTHEHHE

OKPY)KaIOH_ICf/i CpCAbl HAa OpraHuU3M 4YCJIOBCKA U APYTUC
JKUBBIC OPraHU3MBI;

WHJIUBUyJIbHBIX U TECTOBBIX 3aJIaHUI;
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PesyabTaTsl 00yyeHus
(oCcBOEHHBbIEe YMEHHSI, YCBOCHHbIE 3HAHMS)

®opMbI 1 METOABI KOHTPOJIS U
OlIeHKH pPe3y/bTATOB 00y4eHusl

— coOmromaTh  TpaBWia — Oe3omacHoro  oOpamieHws ¢
TOPIOYMMH U TOKCHUYHBIMH BEILIECTBAMH, J1a0OPaTOPHBIM
o0opyoBaHUEM;

- OIICHKa 3a BBIIOJIHEHUE W 3allUTy
J1abopaTOPHEIX PabdoT.

— MOJTOTAaBIMBATh PACTBOPHl 33JaHHOW KOHIECHTPAlMH B
OBITY ¥ Ha IPOM3BOJICTBE;

- OIICHKa 3a BBIMOJIHCHUE U 3aIlUTy
71a00PaTOPHBIX padoT;

- OLICHKA 3a BBITTOJTHEHHE
WHIMBUIYAJIbHBIX U TECTOBBIX 3a[aHUNI;

3HATh:
— OlpeJieNIcHAsd  CIACAYIOIIMX  XMMHYECKMX  IOHSATHUM: | - OLEGHKA 3a BBHINOJHCHUE U 3alUTY
BELIECTBO, XUMHUYECKUIM DIIEMEHT, aTOM, MOJEKyJa, | Ja00paTOpHBIX paboT;
OTHOCUTEJIbHBIE aTOMHAsg U MOJIEKYJIIpHas MaccChbl, HOH, | - OILICHKa 3a BBIITOJIHEHHUE
AIIOTPOIIHNS, HU30TOIIbI, XUMHUYCCKas CBSI3b, | MHIMBUIYAIBHBIX U TECTOBBIX 33 IaHHU,
DJIEKTPOOTPULIATEILHOCTD, BaJIEHTHOCTD, CTEIEHD

OKHUCJICHHUS, MOJIb, MOJISIPHAsT Macca, MOJISIPHBIA 00beM
ra3000pa3HbIX BEIIECTB, BEHIECTBA MOJICKYJSIPHOTO M
HEMOJICKYJIIPHOTO CTPOCHUS, PACTBOPBI, AJIEKTPOIUT H
HEIJIEKTPOJIUT,  WIEKTPOIUTHYECKAss  JUCCOLUALMS,
OKHUCIHNTECIIb u BOCCTaHOBUTCIIb, OKHCJICHHUEC u
BOCCTAaHOBJICHHE, TETIOBOH A (EKT peakiuu, CKOPOCTh
XUMHUYECKOH peakuuu, KaTams, XHUMHYECKOe
paBHOBEecHE, YITEPOIHBIH CKeleT, (QYHKIUOHAIbHAS
TpYIIIa, H30MEPHsl, TOMOJIOTHS;

— 3aKOHBI COXPAHCHMSA MAaCChl BCIISCTB M IIOCTOSHCTBA | - OICHKA 3a BBINOJHCHUC H 3aIlHUTy
COCTaBa BEIIECTB; 71a00paTOpHBIX padoT;
- OLICHKA 3a BBIITOJIHEHHE
VHAVBHYAJIBHBIX M TECTOBBIX 33JaHH;
— XapaKTepUCTUKY DIIEMEHTOB MAJIBIX M OOJILIINX MEPUOJIOB | - OLICHKa 3a BBITNOJIHEHHE

M0 UX TIOJOKCHHIO B
JI.M1.Menneneena;

[lepuonuueckoit cucreme

WHJIUBUyJIbHBIX U TECTOBBIX 3aJIaHMUII;

— XapaKTCPpUCTUKY BKHEHMIIIMX TUIIOB XMMHYECKHUX CBS3EH 1
OTHOCHUTEIBHOCTH ATOU THIIOJIOT U,

- OIICHKa 3a BBITIOJTHCHUEC
HWHIANBUAYAJIbHBIX U TECTOBBIX Sa):[aHPIﬁ.

— OCHOBHBIE  TIOJIOKEHHSI TEOPUH  AJIEKTPOIUTHUECKOM
JINCCOITMAITIN M XapaKTePUCTUKY B CBETE ITOW TEOPHH
CBOICTB OCHOBHBIX KJIaCCOB HEOPTaHWYECKIX
COCTMHCHUH;

- OIIEHKa 3a BBHIMOJIHEHHE W 3alIUTY
1mabopaTOpPHBIX padoT;

- OLICHKA 3a BBITIOJTHEHHE
WHJIMBUIyaIIbHBIX U TECTOBBIX 33JJaHUH;

— OCHOBHBIC IIOJIOKCHHUS TCEOPUU XUMHYCCKOIO CTPOCHUS
OpTraHNYCCKUX COGI[I/IHGHI/Iﬁ U XapaKTCPUCTUKY B CBCTC

- OLCHKa 3a BBIIIOJJHCHUC U 3allUuTy
J1a00PaTOPHBIX PadoT;

3TOM TCOPpUHU CBOMCTB OCHOBHBIX KJIACCOB OpPraHnuvYeCKux | - OLCHKa 3a BBIIIOJTHCHUEC
COGHHHGHHﬁ; WHIANBUAYAJIbHBIX U TECTOBBIX 3aIlaHPII>'I.
— XapaKTEpHUCTHUKY COCTaBa, CTPOCHMHA, CBOI>'ICTB, IMOJIy4YC€HU:d | - OLCHKa 3a BBITIOJIHCHUC

U npuMeHeHus BaxHehmux MetauioB (IA u Il A rpynm,
ATFOMUHUS, JKesie3a U HEKOTOPBIX d-2JIEMEHTOB) U UX
COC/IMHCHHIA;

WHJIUBUyJIbHBIX U TECTOBBIX 3aJIaHUI;

— XapaKTePUCTHKY COCTaBa, CTPOCHUS, CBOWCTB, MOJIYUYCHHS
U npuMeHeHus BakHehmmx Hemetaimos (VI A, VIIA,
VIA rpynm, a takke azora u ¢ochopa, yriaepoma u
KpEMHHUS, BOAOPOa) U X COSANHCHUN;

- OIICHKa 3a BBITIOJTHCHUC
WHINBUAYAJIbHBIX U TECTOBBIX SaHaHHﬁ;

— XapaKTepUCTHKY COCTaBa, CTPOEHUS, CBOWCTB, MOTYUYCHHS
U TPUMEHEHHS Ba)XXHEHWIIMX KJIacCOB YIJIEBOJOPOIOB
(ayIKaHOB AJNIKEHOB, AIKWHOB) M UX HanOOJiee 3HAYNMBIX
B HAPOJHOXO3AHCTBEHHOM IUTaHE TPEACTaBUTENEH;

- OIICHKa 3a BBIIOJIHEHHUE W 3alUTy
J1abopaTOPHEIX PaboT;

- OILICHKa 3a BBIIIOJTHCHUEC
WHIMBUTyITbHBIX ¥ TECTOBBIX 3aJIaHUM;
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PesyabTaTsl 00yyeHus
(oCcBOEHHBbIEe YMEHHSI, YCBOCHHbIE 3HAHMS)

®opMbI 1 METOABI KOHTPOJIS U
OlIeHKH pPe3y/bTATOB 00y4eHusl

— XapaKTepUCTUKY COCTaBa, CTPOCHHMS, CBOWCTB, MONyUYCHUS
W TIPUMEHEHUs BaKHEWIIHMX MpEICTAaBUTENICH KIIaccoB
OpPraHUYECKUX COCTUHCHUI: MeTaHoJda W JTaHOJa,
CIOXHBIX  3(PHPOB,  KHPOB, MbUI,  AllBJCTHIOB
(popmanbmernoB W auneTanpAeruiga),  KETOHOB
(aetoHa), KapOOHOBBIX KHCIOT (YKCYCHOW KHCIIOTHI),
MOHOCaxXapua0B (TJIFOKO3bI), AUCAaxXapumoB (caxapo3bl),
MoJMcaxapuaoB (Kpaxmajia M LEJUTIONO03bl), aHWIIMHA,

- OIICHKa 3a BBIIOJIHEHUE W 3allUTy
JabopaTOpPHEIX PaboT;

- OIICHKA 3a BBITTOJTHCHHE
WHMBUIyJIHBIX ¥ TECTOBBIX 33JIaHUM;

aAMHUHOKHCJIOT, 66HKOB, HNCKYCCTBCHHBIX u
CHUHTCTHYCCKNX BOJIOKOH, KAY4YYKOB, IINIACTMACC,
— Ha3BaHUA OpPraHnv4cCKUux HU3YUCHHBIX BCIICCTB mo | - OIICHKa 3a BBIIIOJIHEHHUE W 3alluTy

TPUBUAJIBHOU MM MEXIYHAPOJHON HOMEHKIIATYPE;

71a00PaTOPHBIX padoT;
- OIICHKA 3a BBITIOJTHEHHE
WHIUBUIYAJIbHBIX U TECTOBBIX 3aaHUN;

— KIacCH(UKANNI0 XUMHYECKUX PEaKIHHd MO pPa3IMIHBIM
IMpU3HaKaM: 4YUCITY U COCTaBy IIPOAYKTOB U PCarcHTOB,
TeruioBoMy 3(dexTy, HampaBieHHIo, (aze, HaAITHIUIO
KaTaJM3aTopa, HW3MEHEHHIO  CTeleHed  OKHCICHUS
JIEMEHTOB, 00pa3yIOIIUX BELIECTBA;

- OLOCHKa 3a BBIIIOJHCHUC U 3alUTy
mabopaToOpHBIX padoT;

- OLICHKA 3a BBITIOJTHEHHE
WHJIUBUYAJIbHBIX U TECTOBBIX 3aJIaHUI;

— KJIacCU(UKAIIUIO BEMIECTB M TMPOIECCOB C TOYKH 3PECHUS
OKHCJICHHUSI-BOCCTAHOBJICHHUS.

- OLOCHKa 3a BBIIIOJIHCHUC U 3allUTy
mabopaToOpHBIX padoT;

- OIICHKa 3a BBIIIOJTHCHUC
WHJIUBUYaJIbHBIX U TECTOBBIX 3aJIaHMII;
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