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1 IACIIOPT PABOYEWM ITPOT'PAMMbBI YYEBHOM JUCIIUILIUHBI

11 O0JacTh NpMeHeHHs padoyeil NPOorpaMMsl

Pabouast mporpamMMa y4eOHON IWCHMILIUHBI SIBISCTCS YacThiO IMPOTPAMMBI TOJITOTOBKU
CIIEIUATUCTOB cpenHero 3BeHa B cooTBercTBHM ¢ PI'OC mo cmemmanpHoctu CIIO 15.02.12
MoHTaX, TeXHUYECKOe 00CTy)KMBaHUE M PEMOHT MPOMBIIUIEHHOTO 000pYyI0BaHUs (110 OTPACIISAM)
(YpoBeHB TOATOTOBKH 0A30BBIN).

1.2 Mecto y4eoOnoii aucuumiaudabl B crpykrype IIIICC3: 6a3oBas
AUCHUILINHA 00111e00pa30BaTeILHOTO IIUKJIA.

13 Henn um 3a5auyMm JUCHUILIMHBI — TpeOOBaHWS K pe3yJbTaram
OCBOCHHUS IMCUMILINHBI:
B pe3ynbrare ocBoeHUs1 y4eOHON UCIUTIIHHBI 00yUYaIONIUIICS T0JDKEH YMETh:

— OIIEpUPOBaTh CIEAYIOIIUMU XHUMHYECKMUMHU MOHSATUSMU: BEIIECTBO, XMUMHUYECKUU
3JIEMEHT, aToOM, MOJIEKYJlIa, OTHOCHUTEIbHBIE aTOMHAas M MOJICKYJISIpHAasT MacChl, HOH,
AJUIOTPOIIHSI, U30TOIBI, XUMUYECKasl CBA3b, JIEKTPOOTPHULATEIBHOCTh, BAJIEHTHOCTh, CTEIIECHb
OKHUCJICHHS, MOJb, MOJSIpHAs Macca, MOJSpPHBI 00beM ra3oo0pa3HBbIX BEIIECTB, BEIIECTBA
MOJIEKYJIIDHOTO M HEMOJIEKYJSIPHOI'O CTPOEHHUS, PAaCTBOPBI, JJIEKTPOIUT W HEDIEKTPOJIMT,
3JIEKTPOJINTUYECKAS] ~ JUCCOLMANMs, OKHCIWUTEIb U  BOCCTAaHOBUTENb, OKUCIEHUE W
BOCCTAaHOBJICHHE, TEIUIOBOW 3(PQEeKT peakuuu, CKOpPOCTb XMMHUYECKOW peakIuH, KaTalus,
XUMHYECKOE paBHOBECHE, YIJIEPOJIHBIM cKeneT, (YHKIUMOHANbHAS TPYINa, H30MEpHs,
TOMOJIOTHS;

— YCTaHaBJIMBAaThb MPUYUHHO-CIECACTBEHHYIO CBSI3b MEXAY COJIEp)KaHUEM 3aKOHOB
COXpPAHEHHUsI MAacChl BEIIECTB M IOCTOSHCTBA COCTAaBa BEIIECTB M HANMMCAHUEM XHUMHYECKHUX
bopMyJ1 U ypaBHEHUI;

— YCTaHaBJIMBATh DBOJIOLMOHHYIO CYIIHOCTb MEHJIEIEEBCKOM M  COBPEMEHHOH
dopmynupoBok nepuoguueckoro 3akona /[.M1.Menneneesa;

— 00BACHATH (U3NYECKUN CMBIC CHUMBOJHUKU MEPUOJNYECKON TaOIUIbl XMUMUYECKUX
snemeHToB JI.M.MenneneeBa (HOMEpOB »3JIeMEHTa, MEPHOAA, TPYMNbI) M yCTaHABIUBATbH
IIPUYMHHO-CIIEACTBEHHYIO CBSI3b MEXJIY CTPOCHHMEM aTOMa M 3aKOHOMEPHOCTSIMU HW3MEHEHUS
CBOWCTB JIEMEHTOB U 00Pa30BaHHBIX UMH BELECTB B EpUOJIaX U IPyIMax;

— YCTaHaBJIMBAaTh 3aBUCUMOCTb CBOMCTB XMMHUYECKHMX BEIIECTB OT CTPOEHHUS ATOMOB
00pa3yromux X XMMHUYECKHUX 3JIEMEHTOB;

— OOBSCHATH 3aBHCHMOCTb CBOMCTB BEWIECTB OT HUX COCTaBa U  CTPOCHMS
KPUCTAJTIMYECKHUX PELIETOK;

— HCII0JIb30BATh B yUeOHOU M MPO(EeCCUOHATBHON EATEIbHOCTH XUMUYECKHE TEPMUHBI
Y CUMBOJIUKY;

— OTpa)kaTh COCTAaB OPraHUYECKUX COETMHEHUHN C MTOMOIIIBI0O XUMUYECKUX (HOpMYT;

— OTpaXkaTb XUMHUUYECKHUE MPOLECCHI C TOMOILBI YPABHEHUN XUMUUECKUX PEaKIINil;

— OOBSCHATH CYIIHOCTh XUMUYECKHX MPOIIECCOB;

— YCTaHaBIIMBAaTh MpPHU3HAKW OOLIET0 M pa3IU4YHOTO B THUIOJOTHUM peakuuid Juis
HEOPraHWYECKON U OpraHUYeCKON XUMMUH;

— COCTaBJIATh YPaBHEHHUS PEAKLUi C TOMOIIBIO METO/Ia AIEKTPOHHOTro OanaHca;

— OOBSACHATH 3aBUCUMOCTb CKOPOCTH XUMHUUYECKOM peakuy 1 MOJ0KEHUsI XUMHUYECKOTO
pPaBHOBECHSI OT Pa3INYHBIX (PaKTOPOB;

— BBIIOJHATh XUMHUYECKHH OHKCIIEPUMEHT B IIOJIHOM COOTBETCTBHUM C IpaBHIIAMU
0€30I1aCHOCTH;



— HabmoAaTh, (PUKCUPOBATh M OIUCHIBATH PE3YJIbTAThl MPOBEICHHOTO XHMHYECKOTO
JKCIIEPUMEHTA;

— MPOBOJIUTH CaMOCTOSATENBHBIN MOUCK XMMUYECKOH MH(OPMAIMK C HCIIOJIb30BaHUEM
Pa3IMYHBIX HMCTOYHUKOB (HAYYHO-TIOMYJIAPHBIX HW3JaHUN, KOMIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB UHTepHeTa);

— UCHOJIb30BATh KOMITBIOTEPHBIX TEXHOJOTHHA 11 00pabOTKU M Mepesadynd XUMHUYECKOH
UH(OPMALIUH U €€ TPEICTABICHUS B pa3IMYHbIX (hopMax;

— YCTAaHABJIMBAThb 3aBHUCHMOCTb MEXJIy Kaue€CTBEHHOM M KOJWYECTBEHHOH CTOpPOHAMM
XUMHUYECKHX OOBEKTOB U IIPOLIECCOB;

— pemaTh pacyeTHbIC 334l 110 XUMUYECKUM (POpMYJIaM U YpaBHEHHSIM;

— OOBSACHATh XMMMUYECKHUE SBJICHMS, IPOUCXOJAIIME B IpUPOAE, OBITY U Ha
IIPOU3BO/ICTBE;

— OIPElENATh BO3MOXHOCTH IPOTCKAaHUS XHMHUYECKUX IIPEBPAILECHUN B Pa3INYHbIX
YCIIOBUSIX;

— co0uro1aTh MpaBHJIa 3KOJIOTUYECKH IPaMOTHOTO OBEACHHS B OKPY’KalOLIeH cpeae;

— OLICHMBAaTh BIMSHUE XMMHMUYECKOTO 3arps3HEHUS OKpYXKarolled cpeibl Ha OpPraHu3M
YeJI0OBEKA U IPYTUE JKUBBIE OPraHU3MBI;

— coOmoaTh TpaBWJa OE30MACHOTO OOpalleHHuss ¢ TOPIOYUMH U TOKCHYHBIMH
BEIIECTBAMH, JJA0OPATOPHBIM 000pPYJOBaHUEM;

— [OJIrOTaBJIMBATh PACTBOPHI 3alaHHON KOHLIEHTPALMU B OBITY U Ha IIPOU3BO/ICTBE;

— KPUTHYECKH OLIEHUBATh JOCTOBEPHOCTh XUMHUECKOW MH(OpMaIUK, MOCTyHaroIme u3
pa3HbIX UCTOYHHUKOB.

B pe3ynbrare ocBoeHUs yueOHOM IUCHUIUIMHBI 00yYaroIUics TOIKEH 3HATHD:

— OIPEIENICHUs CIENYIOIINX XUMUYECKUX MOHATHM: BEIECTBO, XMMHUECKUN DIIEMEHT,
aTOM, MOJIEKYyJa, OTHOCHUTEJIbHBIE AaTOMHasi M MOJIEKYJISIpHAs MacChl, HOH, aJUIOTPOIMS,
M30TOIbI, XUMHUYECKasl CBA3b, JJIEKTPOOTPULATEIBHOCTD, BAJIEHTHOCTh, CTEIEHb OKUCIICHMS,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BbEM T'a3000pa3HBIX BEIIECTB, BEHIECTBA MOJIECKYIISIPHOTO
Y HEMOJIEKYJSPHOIO CTPOEHMS, PACTBOPBI, MIEKTPOJIUT M HEINEKTPOJIHT, DJIEKTPOIUTHYECKAS
JUCCOLIMAIMsS, OKHUCIUTENIb U BOCCTAHOBHUTENb, OKHMCIEHHE W BOCCTAHOBJIEHHE, TEIJIOBOM
3pPEeKT peakIuH, CKOPOCTh XMMUYECKOH peakIuH, KaTalu3, XMMHUYEeCKOe paBHOBECHE,
YIJIEPOAHBIN CKeNeT, QyHKIMOHAIbHAs IpyIa, U30MEpHsl, TOMOJIOTHUS;

— 3aKOHBI COXPAHEHUSI MacChl BEIIECTB U TOCTOSHCTBA COCTaBa BEIIECTB;

— XapaKTEpUCTHKY 3JIEMEHTOB MaJblX M OOJBIIMX IMEPHOAOB IO HX TOJO0KEHUIO B
ITepuonnueckoit cucreme JI.M.Menneneesa;

— XapaKTepUCTUKY BAXKHEUIIMX TUIOB XMMUYECKUX CBSI3€M M OTHOCHTEIBHOCTH 3TOM
TUIIOJIOTUH;

— OCHOBHBIE IIOJIOKEHUSI TEOPUH DJIEKTPOJIUTHUECKON AUCCOLUALMN U XapAKTEPUCTUKY
B CBETE 3TOM TEOPUH CBOMCTB OCHOBHBIX KJIACCOB HEOPIAHUUYECKUX COEAVNHEHN;

— OCHOBHBIE MOJIOXKEHUS TEOPUH XUMHUECKOI0 CTPOCHHSI OPraHUYEeCKUX COETMHEHUN U
XapaKTEpUCTUKY B CBETE ATOW TEOPUU CBOMCTB OCHOBHBIX KJIACCOB OPraHUYECKUX COEIMHEHUN;

— XapaKTEpUCTUKY COCTaBa, CTPOEHUS, CBOUCTB, ITOJIyYE€HUS U IPUMEHEHUS BaXKHEUIIINX
metauioB (IA u I A rpynmn, antoMuHus, keje3a 1 HeKOTOPbIX d-371eMEHTOB) U UX COCTUHEHUH;

— XapaKTepUCTUKY COCTaBa, CTPOEHUS, CBOMCTB, MOTYYEHHS] M IPUMEHEHUS BaXKHEHIIINX
HemeraiioB (VIII A, VIIA, VIA rpynn, a takxke a3zora u ¢ocdopa, yriepoga U KpeMHUs,
BOJIOPO/Ia) U UX COCTMHEHUI;

— XapaKTEpUCTUKY COCTaBa, CTPOEHUS, CBOUCTB, ITOJIyYE€HUS U IPUMEHEHUS BaXKHEUIIINX
KJIACCOB YTJIEBOAOPOAOB (AJIKaHOB, IUKJIOAJIKAHOB, aJIKEHOB, aJJKHHOB, aPEHOB) U UX Hamboiiee
3HAYUMBIX B HAPOJIHOXO3AHCTBEHHOM ILJIaHE MpPEACTaBUTENEH;

— XapaKTEpUCTUKY COCTaBa, CTPOEHUS, CBOUCTB, ITOJIyYE€HUSI U IPUMEHEHUS BaXKHEUIIINX
npeJcTaBUTeNel KIIacCOB OPraHNYEeCKUX COEAMHEHUI: MeTaHoa U ITAHOJIA, CIIOKHBIX 3(HUPOB,
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JKUPOB, MBUI, aIbIeruaoB ((hopMambAeTHAOB U aleTalbAeruaa), KETOHOB (aIeToHa),
KapOOHOBBIX KHUCIOT (YKCYCHOM KHCJIOTHI), MOHOCAXapuioB (TJIFOKO3bI), JHUCaXapHaI0B
(caxapo3bl), MoNHMcaxapuaoB (KpaxMaia M IIEJUTFOJIO3bI), aHWJINHA, AMHUHOKHCIOT, OCIKOB,
HCKYCCTBEHHBIX U CHHTETHUYECKUX BOJIOKOH, KayuyKOB, IJIACTMACC;

— Ha3BaHMS OPTAaHMYECKUX M3YYEHHBIX BEIIECTB MO TPUBUAIBLHON WM MEXKIyHAPOIHOU
HOMEHKJIAType;

— KJIacCU()MKALMIO XUMUYECKUX PEAKIMHA MO Pa3TMYHBIM IMPU3HAKAM: YHCIY U COCTaBY
IPOAYKTOB M PEareHTOB, TEIUIOBOMY 3 QeKTy, HanpaBieHUIo, (a3e, HATMYUIO KaTalu3aTopa,
M3MEHEHUIO CTENCHEeH OKHCIICHHSI 3JIEMEHTOB, 00pa3yIOIUX BEIECTBa;

— KJIacCU()MKALIMIO BEIIECTB M MPOIECCOB C TOUKU 3PEHUS OKHCIICHUS-BOCCTAHOBIICHHUS.

OcBoeHue coaepxkaHusl y4eOHON AUCUMILIMHBI «XUMHS» 00€CIIEUMBAET JOCTH)KEHUE CTYJIEHTaMU
CIIEIYIOIIUX PE3yIbTaTOB:

JIMYHOCTHBIX:

— YyBCTBO FOPJOCTU U YBaXCHHS K UCTOPUU U JIOCTHXKEHUSM OTEYECTBEHHON XHMUYECKOU
HAyKH; XUMUYECKH T'PaMOTHOE TOBEJIEHUE B MPO(EeCCHOHATBLHON NEATEIHHOCTH U B OBITY NPHU
o0pallleHuy ¢ XUMUYECKUMH BEIIeCTBAMU, MaTepUaIaMU U TIPOIECCAMH;

— TOTOBHOCTH K IPOJIOJDKCHHIO 0O0pa30BaHUs M TOBBINICHHUS KBaTU(UKAIUNA B M30paHHOU
po(hecCHOHANBHOM NIeATENbHOCTH U OOBEKTUBHOE OCO3HAHUE POJIM XUMHUYECKHX KOMIIETEHIINHI B
TOM;

— YMEHHE HCMOJb30BaTh JOCTHIKEHHUS COBPEMEHHON XUMHUYECKOW HAYKH U XUMHYECKHX
TEXHOJIOTUH /1 TIOBBIIMICHUSI COOCTBEHHOTO WHTEIICKTYAJIbHOTO Pa3BUTHUS BBIOpaHHOM
npodeccuoHaNbHOM NesTeNbHOCTH;

MeTanpeIMeTHbIX:

— UCIHOJIb30BaHME PA3JIMYHBIX BHUIOB IO3HABATENBHOM EATEIBHOCTH U OCHOBHBIX
MHTEJUICKTYaJbHBIX OIepanuii (MMOCTaHOBKU 3a7add, (OpPMYJIMPOBAHUS THIOTE3, aHaIM3a |
CUHTE3a, CpaBHEHUS, 0000IIEHNs, CHCTEMaTU3alluH, BBISABICHUSI TIPUYUHHO-CIIEICTBEHHBIX CBS3CH,
IIOKMCKa aHAJIOroB, (POPMYIMPOBAHUS BBIBOJOB) IS PEIIEHUS NTOCTABIECHHON 3aJauM, IPUMEHEHUE
OCHOBHBIX METOJIOB MMO3HaHUs (HAOIIOACHHSI, HAYYHOTO SKCIIEPUMEHTA) AJIsl U3YUEHUS] PAa3IUYHBIX
CTOPOH XHMHUYECKUX OOBEKTOB U TMPOIECCOB, C KOTOPHIMU BO3HUKAET HEOOXOAMMOCTh
CTaJIKMBaThCs B MpodecCHOHaIbHOMU cdepe;

— UCIIOJIb30BAaHUE DPA3JIUYHBIX HCTOYHUKOB I TOJIYYCHHS XUMHUYECKOW WH(MOpMAIUH,
YMEHHE OLIEHUTH €€ JOCTOBEPHOCTH AJISI TIOCTHXKEHUSI XOPOIIUX Pe3ylbTaTOB B MPOPECCHOHATBHON
chepe;

NpeJIMeTHbIX:

— c(OpMUPOBAHHOCTh TPEICTABICHUN O MECT€ XMMHUU B COBPEMEHHOW HAay4HOU KapTHHE
MUpa; TTOHUMAHUE POJM XUMUU B (POPMHpPOBAHHHM KPYyrozopa u (yHKIHMOHATHHOW TPaMOTHOCTH
YyeJloBeKa I PellieHus] MPAKTUUECKUX 3aj1ay;

— BJIaJICHHE OCHOBOIMOJIAralOUMMUA XUMHUYECKUMH TMOHSTHIMH, TEOPUSMH, 3aKOHAMU U
3aKOHOMEPHOCTSIMHU; YBEPEHHOE MOJIb30BAHUE XUMHYECKON TEPMUHOJIOTMEN U CUMBOJIMKOW;

— BJIQJICHUE OCHOBHBIMU METOJAAMH HAYYHOTO MO3HAHUS, HCIOJb3yeMbIMU B XHUMHHU:
HaOJII0/IEHUEM, ONMMCAHMEM, HM3MEPEHUEM, SKCIIEpUMEHTOM; yMEeHHE oOpalaThiBaTh, OOBSACHATH
pe3ynbTaThl MPOBEICHHBIX OIBITOB W JI€NaTh BBIBOJABI; TOTOBHOCTh M CIIOCOOHOCTH MPUMEHSTH
METO/IbI TTIO3HAHUS TPU PEIICHUH MPAKTHYECKUX 3a/1a4;

— ¢(hopMHPOBAHHOCTH YMEHHUS JJaBaTh KOJIMYECTBEHHBIE OLIEHKH U MTPOU3BOIUTH PACUETHI 10
XUMHUYECKUM (POpMyJIaM B YPaBHEHUSIM;

— BIIQJICHHE TIPABUIIaMU TEXHUKH 0€30MaCHOCTH MPHU UCTIOIH30BAHUH XUMUYECKHUX BEIECTB;

— c(OpMHUPOBAHHOCTH COOCTBEHHOMW MO3ULIMHU 110 OTHOIIEHHIO K XUMUYECKOW HH(pOpMAIHH,
MOJIy4aeMOU U3 Pa3HbIX UCTOYHHUKOB.

TexHuk nomxeH 061agaTh OOIMMU KOMIIETEHLIMAMH, BKIIOYAIOIIUMHU B ¢€0s1 ClIOCOOHOCTD:

OK 1 BseiOupare cmocoObl pemieHds 3a1ad  MNpoPecCHOHANBHON  AESITeThbHOCTH,
MPUMEHUTEIHHO K Pa3JIMUYHBIM KOHTEKCTAM.



OK 2 Hcnonb3oBaTb COBpEMEHHBIE CpEACTBAa IIOMCKAa, aHalW3a M HWHTEPIpETALUU
uHpopMalMu MU HMH(OPMAIMOHHBIE TEXHOJIOTUU Ul BBINOJHEHHS 3a4ad HPodecCHOHATBHON
JESTEIIbHOCTH.

OK 3 IlnanupoBaTb M peaqu30BbIBaTh COOCTBEHHOE MPO(EecCHOHANbHOE U JIMYHOCTHOE
pasBUTHE, NPEANPUHUMATEIBCKYIO AEATENbHOCTh B IpodeccuoHanbHO cdepe, MCHoIb30BaTh
3HaHUS 110 IPaBOBOM U (PMHAHCOBOW I'PAaMOTHOCTH B PA3JIMYHBIX )KU3HEHHBIX CUTYaIUIX.

OK 4 D¢ dexkTnBHO B3aMMOIEHCTBOBATh U PabOTaTh B KOMaHIE.

OK 5 OcymecTBisTh YCTHYIO U MHCbMEHHYI0 KOMMYHUKAIMIO HA TOCYIapCTBEHHOM SI3bIKE
Poccuiickoit @denepanuu ¢ yueToM 0COOEHHOCTEN COLMAIBHOTO U KYJIbTYPHOI'O KOHTEKCTA.

OK 6 IIposiBiATh IpakJaHCKO-NATPHOTHYECKYIO MO3ULHUIO, JEMOHCTPUPOBATh OCO3HAHHOE
MOBEJICHHE HAa OCHOBE TPAIMIIMOHHBIX OOIIEYETOBEUYECKUX LIEHHOCTEH, B TOM YHUCIIE C yYETOM
rapMOHHU3ALUN MEXHALMOHAJIBHBIX U MEXPEIUTHO3HBIX OTHOLIEHUH, NPUMEHATh CTaHIAPTHI
AHTUKOPPYILIHOHHOIO [TOBEIECHUS.

OK 7 CopeiicTBOBaTh COXPAaHCHHUIO OKPYIKAIOIIEH CPEJIbI, peCypcocOepekeHUI0, IPUMEHSTh
3HaHUST 00 W3MEHEHUHM KIMMaTa, TPUHIMIBI OepekXIMBOrO MPOU3BOJACTBA, 3S(P(PEKTUBHO
JIeCTBOBATh B UPE3BbIUANHBIX CUTYALUSX.

OK 9 Tlomb3oBaThCsi TPOGECCHOHATHHON TOKYMEHTAllMEH Ha TOCYyJapCTBEHHOM W
MHOCTPAaHHOM SI3bIKAX.



2 CTPYKTYPA U COAEP)KAHUE YYEBHOU JUCIHUATLIAHBI

Bupa yueOHoii padboThl

O0BbeM yacoB

MaxkcumasbHasi yueOHasi Harpy3ka (Bcero) 39
O0s3aTesIbHAs1 Ay IUTOPHAs YueOHasi Harpy3Ka (Bcero) 39
B TOM YHUCIJIE:
JIEKITUHA 29
JabopaTopHbBIC PAOOTHI
IIPAKTUYECKUE 3aHITHS 10
KOHTpOJIbHast paboTa -
CamocrosiTesibHasi padora o0yuyawmerocs (Bcero) -
[TpomexxyTounas arrectauus: B popme qudpepeHInpoBaHHOTO 3a4eTa 2cemectp




2.1 TemaTnyeckuii IUVIaH U coieprKaHue Y4eOHOH TUCHUIVINHBI XHMHUS
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Pa3nes 1 O0mas 1 HeopraHu4eckasi XuMus 23 191+4np
Tema 1.1 Xumusi — HayKka 0 BelecTBax 2 2T 3HaTh: OMNpeAeNeHUs XUMUYECKUX IOHATHUH;
3aKOHBI ~ COXPAaHEHHS  MacChl  BEIIECTB U
IIOCTOSTHCTBA COCTaBa BEIIECTB.
YMeTh: omepupoBaTh XUMUYECKHUMH MOHATUSIMU;
yYCTaHABIMBATh INPUYUHHO-CIIECACTBEHHYIO CBS3b
MEXy COACPKAHUEM 3aKOHOB COXPAaHEHHS MacChl
BELIECTB M IIOCTOSHCTBA COCTaBa BEIIECTB U
HaIMCaHHEeM XUMHUYECKUX (HOPMYyN U ypaBHEHUH;
Beenenue. Cocras BeuiectBa. M3mepenue HCII0JIb30BaTh B y4yeOHOW U Mpo¢ecCHOHaIbHOU
1. BEILIECTBA. ATperaTHble COCTOSIHUSI BEIIECTBA. 2 2T NEeATEILHOCTH XHUMHUYECKHE TEPMUHBI n| OK1-79 1
CwMmecu BeliecTs. CUMBOJIMKY; pellaTh pacyeTHble 3aJayd [0
XUMHYECKUM  QopMylaM U yYpaBHEHUSM;
yCTaHaBIIMBAaTh 3aBUCHUMOCTh MEXITY
KAUEeCTBEHHOW M KOJIMYECTBEHHOM CTOpOHAMU
XUMHUYECKUX OOBEKTOB M TPOIECCOB; OOBSICHATH
XUMHYECKHE SIBICHUS, IPOUCXOAIINE B IPUPOE,
OBITY U Ha NPOU3BOJCTBE; OOBSICHATH CYIIHOCTh
XUMHUYECKHX MPOIECCOB.
Tema 1.2 Ilepuoanyeckuii 3aK0H U NMePUOAUYECKAS 3HaTh: XapakTEepPUCTUKY JJIEMEHTOB MajblX U
cucremMa xumu4ieckux diementos .M. Menneseesa. 2 2T OONBIINX MEPUOJOB IO UX IOJIOKEHHIO B
Crtpoenue aroma. nepuoanueckoit cucreme .M. Menaeneesa.
2. ‘ [lepuonnueckuii 3akon [[.V1. Menneneena. 2 2T VYMeTh: yCTaHaBJIUBAaTh sBoNOIIMOHHY0 | OK 1-7,9 1




Crpoenue atoma. CocTaBiIeHUE IEKTPOHHBIX
KOH(UTypauii aTOMOB XHUMUYECKUX HJIEMEHTOB.

CYIIHOCTb  MEHJ/IEJICEBCKOH M  COBPEMEHHOMH
¢dopmyaMpoBOK mnepuoauyeckoro 3akoHa JI.U.
MenneneeBa; OOBACHATH (DU3HUYECKHI  CMBICI
CHUMBOJIMKH HEePUOIUIECKOI TaOJIMLIBI
xumuueckux osnemeHtoB J[.MI. MeHueneeBa u
yCTaHaBJIMBaTh HPUYMHHO-CIEJCTBEHHYIO CBS3b
MEXIy CTPOCHHEM aTroMa U 3aKOHOMEPHOCTSMHU
U3MEHEHUs CBOMCTB 3JIEMEHTOB U 00Opa30BaHHBIX
MU  BEIIECTB B II€pUOJax H  TIpyIIax;
yCTaHaBJIMBATh 3aBUCUMOCTh CBOWCTB
XUMHYCCKUX BCHICCTB OT CTPOCHUA AaTOMOB
0o0pa3ylomMX MX  XMMHUYECKMX  DJIEMEHTOB;
OTpakaThb XHMMHYECKHE TIPOLECCHl C TOMOIIBIO
YPaBHEHMH XMMHUYECKHUX peakUHil; OOBSACHITH
CYITHOCTb XMMHUUYCCKHX IMTPOLECCOB.

Tema 1.3 CTpoeHnue Bemecrsa 2T 3HaTh: XapakTepUCTUKY BaXXKHEHIIMX THUIIOB
[TonsaTre 0 xumuuecko cBs3u. KoBasieHTHAs XUMUYECKUX CBSI3€M M OTHOCUTEIBHOCTb JTOU
3 XUMHUYecKas cBs3b. IOHHas XuMu4ecKas CBS3b. TUIIOJIOTUU.

' MerTtannuueckas XUMHUYECKas CBS3b. 2T VYMeTh: 00BSCHITH 3aBUCUMOCTHL CBOMCTB BemecTB | OK 1-7,9
Bonoponnas xumuueckas CBA3b. OT UX COCTaBa M CTPOEHUS KPUCTAIIMYECKHUX
KommekcoobpazoBanue. PELIETOK.

Tema 1.4 /IncnepcHbie CHCTEMbI 2T 3HaTh: KJIACCHU(UKALMIO JUCHEPCHBIX CUCTEM B
3aBUCUMOCTM  OT  arperarHoro  COCTOSIHUA
JMCTIEPCUOHHOM Cpeabl M AMCIEepCcHOM ¢asbl, a
TaKke IO pa3Mepy UX YacTHI]; 3Ha4YeHHE
IlonsTHE O NHUCIIEPCHBIX CUCTEMAX. 3HAYECHHE JUCIIEPCHBIX CUCTEMAaxX JKMBOM MW  HEXHUBOU
4. JIMCTIEPCHBIX CUCTEM )KUBOW U HE)KUBOU 2T MPUPOJE U MPAKTUUECKON KU3HU YETOBEKA. OK 1-7,9
IIPUPOJIE U IPAKTHUECKOM KU3HU YEJIOBEKA. YMers: OIepupoBaTh CIIEYIOIUMU
XUMHYECKUMU TMOHATHSIMU: JucnepcHas ¢asa,
JMCIIEPCUOHHAsA  cpella, TIpyOOAMCIIEpCHBIE U
TOHKOJIMCIIEPCHBIE CUCTEMBI, KOATyJISIIHSL.
Tema 1.5. Xumnueckne peakuuu 2T 3HaTh: OMNpEACNECHUS XUMUYECKUX IIOHATHUH;
5 Krnaccudukanys XuMHUECKUX peaKIHi. KJIacCCU(PUKALMIO  XUMHYECKUX  peakuuid 1o
' CKOpOCTh XMMHUYECKHX peakiuii. OOpaTUMOCTb 2T pa3IMYHBIM  IpU3HaKaMm: 4uciay u  cocraBy | OK 1-7,9

XUMHUYECKHX peakuil. XMMHYECKOe

MPOJAYKTOB M PEareHToB, TEIUIOBOMY 3(hdexTy,
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paBHOBECHE.

HanpaBlcHUIO, (ase, HATMYMIO KaTaIM3aTopa,
WU3MCHCHHMIO CTENCHEH OKHCJICHHUS JJIEMEHTOB,
00pa3yromux BEIIeCTBA.

YMeTh: OnepupoBaTh XUMHUYCCKUMHU MOHITHSIMU;
06’L5ICHSITB CYIIHOCTb XHUMHYCCKUX IIPOLCCCOB;
OOBSCHITH 3aBHCUMOCTh CKOPOCTH XHMHYECKOU
PCaKkMu MU NOJOXKCHUA XUMHUYCCKOI'0O PAaBHOBCCHUA
oT Pa3IUYHBIX (bakTopoB; OTIPECIIATh
BO3MOXHOCTHU IMPOTCKAHUA XUMHUYCCKUX
HpEBpAICHU B Pa3IMYHBIX YCIOBHUSX; pelIaTh
pacyeTHbIC 3aJauu.

Tema 1.6. OcHOBHBIE KJIACCHI HEOPTAHUYECKHX
COeIUHEHUH U UX CBOMCTBa

2T

Oxcunsl. OcuoBanusa. Kucimorsl. Conu

2T

3HAaTb: OCHOBHBIE KJIACChl HEOPraHMYECKHUX
COCIMHEHUN M MX XapakTEPUCTHKY: CBOMCTBA,
MOJy4YeHUE W MPUMEHEHHE, T€HETUYECKYIO CBS3b
MEX]ly KJIacCaMy HEOPTaHUYECKUX COEMHEHU.

YMeTh: OTpakaTb XUMHMYECKHE IPOLECCHl €
IIOMOIIBIO YPaBHEHHM XUMHYECKHX PEaKLUM;
OOBSCHATh CYIIHOCTh XHUMHUYECKHX IPOILIECCOB;
BBINIOJIHATh XUMHYECKUH 3KCIEPUMEHT B MOJIHOM
COOTBETCTBUM C MpaBUJIaMH  O€30MacHOCTH;
HaOmonaTh,  (QUKCUPOBaTH M ONMUCHIBATH
pe3yIbTaTh IIPOBEJEHHOTO XUMHYECKOTO
JKCIIEPUMEHTa; cOOII0aaTh MpaBuia 0€301acHOro
oOpamieHuss C TOpPIOYMMU U TOKCHUYHBIMU
BEIIECTBAMH, JJAOOPATOPHBIM 000PYIOBAHUEM.

OK 1-7,9

Tema 1.7. PacTBOpBI. Di1eKTPOIUTHYCCKAS
AUCCOLMALHSA.

2T

[TonsTre o pactBopax. KoHnenrpanus
pacTBOpoB. Teopus 3JIEKTPOIUTHIECKON
Jucconyanyu. Jluccounanys BoIbl

7. Bognopoanslii nokaszarens. Cpea BOJHBIX
pacTBOPOB dIEKTPOUTOB. Peakiinu oomMeHa B
BOJHBIX pAacCTBOpax 3JIEKTPOIIUTOB. [ 'naponns
KaKk 0OMEHHBII MpoIIecC.

2T

3HaTh: oNpeeNeHUs] XUMUUECKUX MMOHATHIA;
OCHOBHBI€ TTOJIO)KEHUS TEOPUHU
3JIEKTPOJIUTAYECKON AUCCOLMALINU U
XapaKTEPUCTUKY B CBETE 3TOW TEOPUU CBOMCTB
OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCIUHECHUM.
YMeTh: onepupoBaTh XUMHUYECKHUMHU MOHSATHUAMM,;
pelarb pacyeTHblE 3aJayd W MOATrOTaBIUBATh
pacTBOPHI 3aJaHHON KOHIICHTpAallMd B OBITY U Ha
MPOU3BOJCTBE; OTPAXKATh XMMUYECKHUE ITPOLECCHI
C TOMONIBIO YPAaBHEHUM XMMHUYECKUX PEAKIIHIA;

OK 1-7,9
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OOBSICHSITh CYITHOCTh XWMHYECKHX IPOIIECCOB;
BBIIIOJIHATh XUMUYECKUN 3KCIEPUMEHT B MOJHOM
COOTBETCTBUM C TMpaBUiIaMH O€30MacHOCTH;
HaOmonaTh,  (UKCHUpoOBaTH U ONKCHIBATh
pe3yabTaThl MIPOBEACHHOTO XUMHUYECKOTO
9KCIIEPUMEHTA; cOOII0aTh MpaBuiia 0e30MacHOro
oOpaimieHuss ¢ TOPIOYMAMH ©  TOKCUYHBIMHU
BEIIeCTBAMHU, J1a0OPaTOPHBIM 000PYJOBAHHUEM.

Tema 1.8. OKHCANTEILHO-BOCCTAHOBUTEILHDBIE

3HaTh: OMNpENEeIeHUS XUMHYECKUX IOHSATHUH;

peaxkiun 21 KJIACCHU(PUKAIIMIO BEIIECTB U MPOIECCOB C TOYKHU
3pEHMs OKUCIICHUSI-BOCCTAHOBIICHUS.
YMeTh: omepupoBaTh XUMUYECKHUMH MOHATUSIMU;
COCTABJISITh YPAaBHEHUS PpEAKIUH C TMOMOIIbIO
METOJa d3JEKTPOHHOTO OanaHca; BBHIIOJIHATH
XUMUYECKUN AKCIIEPUMEHT B TTOJTHOM
8. OKHCINTENHEHO-BOCCTAHOBUTEIBHBIC PEAKITHH.
21 COOTBETCTBMM C mpaBwiamu Oe3omacHoctd; | OK 1-7,9
MeTo[1 37IeKTPOHHOTO OallaHca.
HaOnromate,  (UKCUpOBaTh M OIMCHIBATH
pe3ynbTaThl MIPOBEJICHHOTO XUMHYECKOT0
SKCTIIEPUMEHTA; COOI0aTh MpaBuia 0€30MacHOro
oOpaiieHuss ¢ TOPIOYMMH H  TOKCUYHBIMHU
BEIIECTBAMH, JJAOOPATOPHBIM 00OPYIOBAHUEM.
Tema 1.9. Xumus 3J1eMEHTOB 31+4np | 3HaTh: XapaKTEPUCTHKY COCTaBa, CTPOEHUS,
O6m1as xapaktepuctruka MetayioB. Oomue CBOMCTB, TIOJIYYCHHS] M MPUMEHEHUS BaKHEHIIINX
crocoObI moay4yeHus MmetamioB. Kopposus metamoB (la u Il a rpynm, amoMuHus, xenesa u OK
9. MetasuioB. lllenounsie u menoyHO3eMeTbHBIE It HEKOTOPBIX d-2JIEMEHTOB) M WX COEIWHEHWUIA; 12479
MeTaJulbl AJTIOMUHHI U €T0 COETUHEHUS. XapakTEpUCTUKY COCTaBa, CTPOEHMs, CBOWCTB, | ~ ' '
Keneso u ero coenuHEeHMSI. MOJYYeHUsT W TPUMEHEHUS  BaXHEHIIUX
1kypc 2 cemecTp HemetauioB (VIII a, VIla, VIa rpynm, a taxxe
OO6mras xapakTeprucTuka HemeTaoB. Bogopo. asora u ¢ocdopa, yriepoga U KPEMHHS,
10 bnaropoansie rassl. I'anorensl. Cepa u ee 2 BOJIOPO/IA) U UX COE/IUHEHHUH. OK 1-7.9
' coenuHeHHs. A30T 1 pocdop. Yriepon u YMeTp: yCTaHaBIMBaThb 3aBHUCHMOCTb CBOWCTB '
KPEMHHUI. XUMUYECKUX BEIIECTB OT CTPOCHHUS aTOMOB
11 [IpakTuueckas pabora Ne 1 T[Tonydenue u 2mp obpasyrommx  ux XI/HXH/I‘IeCKI/IX BHeMeHTOBV; OK 1-7.9
" | cBOMCTBA HEMETAJLJIOB. WCIIONIb30BaTh B y4eOHOUW U TpodeCcCHOHATHHOU :
12. | IIpakuueckas pabota Ne 2 Cnernududeckue 2np ACATCIIBHOCTH XUMHWYCCKUC TEPMUHBI n|OK1-7,9
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CBOMCTBa METAJIJIOB. 3a4E€THOE 3aHITHE I10
o01eil 1 HeOpraHWYECKONH XUMUHU

CUMBOIIMKY; OTPaKaTh XUMHUYECKUE IMPOIECCHI C
NOMOIIbIO YPaBHEHHH XHMHUYECKUX pEaKLUi;
OOBSICHSIT CYITHOCTh XWMHYECKHX IPOIIECCOB;
COCTaBJISITh ypPAaBHEHHUS pEaKUuid C MOMOUIbIO
METOZa JJEKTPOHHOro OanaHca, TMPOBOAMTH
CaMOCTOSITENIbHBIH MOMCK XUMHYECKON
nHDOpPMAIIMA C HCIOJIb30BAHUEM  Pa3IUYHBIX
UCTOYHUKOB  (HAYyYHO-MIOMYJISIPHBIX  M3JaHHIA,
KOMITBIOTEPHBIX ~ 0a3  JaHHBIX,  PECYpCOB
UHTEpHETA);  HUCIOIB30BaTh  KOMIIBIOTEPHBIX
TEXHOJOTHH i1  0o0paboTKM W Tepenadu
XUMHYECKON MH(pOpPMAIMK U €€ MPEACTaBICHUs B
pasmuuHbIX  (opmax; coOnroAaTh — MpaBWIIa
JKOJIOTHYECKH  TIPaMOTHOTO  TIOBEIEHUS B
OKpYy)Karolllel  cpele;  OLEHUBATh  BIUSHUE
XUMHYECKOTO 3arpsi3HEHHS] OKPY’KaIoIleh Cpemsl
HAa OpraHW3M 4YeJOBeKa W JIPYyrHe JKUBBIC
OpTaHU3MBI; KPUTHYECKH OLICHHBATH
JIOCTOBEPHOCTh ~ XHMHYECKOW  HWH(pOpMaImu,
MOCTYMAIOIEeH U3 pa3HbIX UCTOYHHUKOB.

Pa3nea 2. Oprannyeckasi XMMHs 10T+6mp
Tema 2.1 OcHOBHBIC NOHATHSI OPrAHUYECKON XUMHUH ’r 3HATh: OMNpPENEICHUS CIEAYIOINUX XUMHYECKHX
U TEOPHS CTPOECHUSI OPraHNYeCKUX COeIMHEeHM I MOHATHM: YrIepoAHbIN CKeleT, QyHKIHMOHAJIbHAs
rpynmna, W30Mepus, TOMOJIOTHS; OCHOBHBIE
MOJIOKEHHUST TEOPHUH  XMMHMUYECKOTO  CTPOEHUs
IIpenmer oprannueckoit xumuu. Teopus OpPraHMYECKUX COCIUHEHMM M XapaKTEPUCTUKY B
CTPOEHUS OPTraHUYECKUX COeTUHEHU A.M. CBETE€ 3TOW TEOPUU CBOMCTB OCHOBHBIX KJIACCOB
byrneposa. Knaccudukanus opraHnueckux OpPraHMYECKUX COESAUHEHUH.
13 coenHeHN. OCHOBBI HOMEHKJIATYPbI o YMers: ONEPUPOBATH CIEAYIOWUMH. | .- 1-7.9

OPraHUYECKHUX BEIIECTB. THUIBI XUMHUYECKUX
CBSI3€M B OPraHMYECKUX COCTUHECHUSX U
criocoOb! ux pa3peiBa. Kimaccuduxanms peakuuii
B OPraHUYECKON XHUMUU.

XUMUYECKHUMH MOHATHAMM: YIJIEPOAHBIA CKEJET,
(yHKIIMOHATIBHAS TPYIINA, U30MEPHs], TOMOJIOTHS;
UCIOJb30BaTh B Y4eOHOH M MpodhecCHOHAIbHON
NEeSATeIbHOCTH  XUMHYECKHEe  TEpPMHUHBI U
CHUMBOJIUKY; OTpakaTb COCTaB OpPraHMYECKHX
COETMHEHUI C MOMOUIBI0 XMMHUYECKUX (OpMYyI;
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yCTaHABIIMBATh MPU3HAKU OOIIETO W PA3IUYHOTO B
TUIOJOTHHA DPEAaKUUH Uil HEOPTaHWYeCKOH u
OpTaHHYECKOM XUMUH; MIPOBOJNTH
CaMOCTOSITEIIbHBIN TIOUCK XUMHAYECKON
MHDOpPMAIIMA C HCIIOJIb30BAHUEM  PA3TUYHBIX
UCTOYHUKOB  (HAyYHO-TIOMYJSIPDHBIX  W3JIaHHH,
KOMITBIOTEPHBIX ~ 0a3  JaHHBIX,  PECYpCOB
WUHTEpPHETa);  KCIOJIb30BaTh  KOMITBIOTEPHBIX
TEXHOJOTHH Jiii  0o0paboTKM W Tepenadu
XUMHAYECKOH MH(OpMaIMK U €€ NPEJCTaBICHUS B
pa3IUYHBIX opMax; YCTaHABIMBATH 3aBUCUMOCTD
MEXIy  KadyeCTBEHHOW W  KOJMYCCTBEHHOMH
CTOPOHAMU XHMHYECKUX OOBEKTOB W IPOIIECCOB;
pemiatb pacueTHbIE 3aJaud [0 XUMHUYECKUM
bopmynam u YpaBHCHUSIM; OOBSICHATH
XUMHUYECKHE SIBIICHHS, IIPOUCXOSIINE B TIPUPOJIC,
OBITY M Ha IMPOW3BOACTBE; COOJIIOJATH IpaBHIIA
JKOJIOTUYECKH  TPaMOTHOTO  IOBEJICHHUS B
OKpy)Karolllel  cpeae;  OLEHUBATh  BIUSHUE
XUMHUYECKOTO 3arps3HEHHs] OKpY’Kalolleil cpembl
Ha OpraHW3M 4YeJIOBEKa U JpPYrde IKHUBBIC
OpTaHU3MBI; KPUTHYECKH OILICHUBATh
JIOCTOBEPHOCTh ~ XHMHYECKOW  HWH(pOpMaIwH,
MOCTYMAIOIEeH U3 pa3HbIX UCTOYHHUKOB.

Tema 2.2 YraeBogopoabl. 'mapoxcuiibHble

21+4np
COCAMHECHHUS
Anxanbl. AnkeHsl. . Ankusbl. CTpoeHHe U
14. | xknaccudukanus cnupToB. [IpenenbHble 2T
0JIHOATOMHBIE CIUPTHI. MHOTOATOMHBIE CITUPTBHI.
15.
Ilpakmuueckas paboma Ne 3. YTII€BOJOPOIBI. 2np

3HaTh: XapaKTEPUCTHUKY COCTaBa, CTPOCHUS,
CBOMCTB, NOJIYYeHHUS] M MPUMEHEHUS Ba)XKHEHUIINX
KJIACCOB  YIJIEBOJOPOJOB  (AJIKAaHOB, AaJIKCHOB,
QIKUHOB) M WX HaumOoJee 3HAYNMBIX B
HapOJTHOXO3SMCTBEHHOM IIJIaHE TPEICTaBUTEIICH;
Ha3BaHUs OPTraHWYECKUX HM3YUYEHHBIX BEIIECTB IO
TPUBHAIILHON W MEXTyHApOTHOU
HOMEHKIIATYpE;

YMeTb: oTpaxaTh XUMHUYECKHE TMPOIECCHI C
MOMOIIIbI0 YPAaBHEHHM XUMHUYECKHX pPEaKLuid;
OOBSCHITh CYIIHOCTh XHWMHYECKHX TIPOIECCOB;

OK 1-7,9

OK 1-7,9
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BBITIONTHATh XUMHYECKHIA 3KCTICPUMEHT B TIOJTHOM
COOTBETCTBUM C TpaBWJIaMH  0O€30IaCHOCTH;
HaOJIIOaTh, ¢ukcUpoBaTh W OIHKCHIBATH
Pe3yJIbTAThI MIPOBEJICHHOTO XHMHYECKOTO
JKCIIEPUMEHTA;  yCTaHABIMBATh  3aBUCUMOCTH
MEXKIYy  Ka4yeCTBEHHOW M  KOJMYCCTBCHHOMN
CTOPOHAMHU XHMHYECKUX OOBEKTOB M IMPOIIECCOB;
coOmoiaTh mpaBujia 0€30MacHOr0 OOpaIIeHUus ¢
TOPIOYMMH W TOKCHYHBIMH  BEIICCTBAMH,
71a00paTOPHBIM 000PYIOBAaHHEM.

16. Ipakmuueckas paboma Ne 4. CiupThI. 2mnp
Tema 2.4. Anbaernabl 1 Ketonbl. KapooHoBbie 61+2p
KHCJIO0THI. YTIJIeBoJAbl. AMUHOKHCJIOTHI. beku

17 [TonsTHE O KAPOOHUIILHBIX COCAMHEHUSX. o

" | Anpaeruapl. KapOoHOBBIE KUCIIOTHI.
[Tonsitue 06 yrimeBogax. MoHnocaxapu/ibl.

18. | Hucaxapuusl. [lonmucaxapuasl [Torstue 06 2T

aMuHax. AMMHOKHCIOTEL. beinku

19. Ipaxmuueckas paboma Ne 5. Anbaeruppl. o

KapOoHoBBIE KHCTOTHI. p

20. O06o001IeHrEe U CHCTEMATH3aLNs 3HAHUH 110 7

OpraHN4YeCKOM XUMHH

3HaTh: XapaKTEpUCTHUKYy COCTaBa, CTPOCHUS,
CBOMCTB, IIOJIy4E€HUS M NPUMEHEHUS BaKHEHUIIMX
npeJcTaBuTeNeH KJIACCOB OpraHUYeCcKHUX
COCIMHEHUI: METAaHOJIAa U JTAaHOJa, CJIOXKHBIX
3¢upos, KUPOB, MBLJI, aJIbJIETUJI0B
(bopmanbaeruaon u areTaabJAeTu/Ia),
KapOOHOBBIX  KHCIOT  (YKCYCHOM  KHUCJOTBI),
MOHOCaXapua0B (TIII0KO3B1), JcaxapuzioB
(caxapo3bl), moJucaxapuIoB  (Kpaxmajia W
LIEJUTIONIO3b]); AHWJIMHA, AMHHOKHCIIOT, OEJIKOB,
HUCKYCCTBEHHBIX W CHHTETHYECKHX BOJIOKOH,
Kay4yKOB, IJIACTMAcCC.

Hazpanust opraHn4ecKkix U3y4€HHBIX BEUIECTB 110
TPUBUAIILHON WJIM MEKyHAPOIHOU
HOMEHKJIAType.

YMeTh: 0TpakaTb XMMHUYECKHE IIPOLIECCHI C
IIOMOIIBK YPABHEHUN XUMHUYECKUX PEAKIIUL;
OOBSICHATB CYIIHOCTh XMMUYECKHUX IPOLIECCOB;
BBITIOJTHATh XUMUYECKUHN SKCIIEPUMEHT B TIOJTHOM
COOTBETCTBHUH C IPaBUIaAMU 0€30MaCHOCTH;
Ha0J110/1aTh, PUKCUPOBATH U OMUCHIBATD
PE3yJIbTaThl IPOBEIEHHOTO XUMUYECKOTO
9KCIIEPUMEHTA; YCTaHABIMBATh 3aBUCHMOCTb
MEX/1y Ka4eCTBEHHON U KOJMYECTBEHHON
CTOPOHAMHU XMMHUYECKHUX 00BEKTOB U MPOIECCOB;

OK 1-7,9

OK 1-7,9

OK 1-7,9

OK 1-7,9
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coOuro1aTh mpasuiia 0€301MacHOro 00paeHNs ¢
TOPIOYUMH M TOKCHYHBIMH BEILIECTBAMH,
1a00paTOpHBIM 000PYTOBAHHUEM.

39 (291+10mnp)

* JInst XapaKTePUCTUKU YPOBHSI OCBOCHHUS y4eOHOT0 MaTepHralla HCIIOJIb3YIOTCS CIeyone 0003HaueHuUs:

1 — o3HaKOMUTEBHBIN (Y3HABaHUE PaHEE U3YUYCHHBIX OOBEKTOB, CBOMCTB);

2 — penpOaYKTUBHBIN (BBIIIOJHEHUE ACATEIILHOCTH 110 00pa3ily, HHCTPYKIIUU HIIH 110JT PYKOBOACTBOM);
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3 YCJOBUS PEAJIN3ALIAN ITIPOTPAMMBI YYEBHOM JTUCHUILJIAHBI
3.1 TpeOoBanus K MATEepHAJIBLHO-TEXHHYECKOMY 00ecIe4YeHN 0

Peanu3arus mporpaMmbl JUCHHUILTAHBI TPEOYET HATMYUS: y4eOHOTO KaOuHEeTa
- XUMHUH.

O6opynoBanue y4eOHOT0 KaOMHETa:

- MOCAJI0YHBIE MECTA 110 KOJIMYECTBY O0yUArOIIUXCS;
- pabouee MecTO IpenoaBaress;

- KJIaCCHAsl JI0CKa,;

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

- naboparopun XuMHUU

ObopynoBanue 1a00paTOPUH:
- tabopaTopHasi ocyia 1 000py/I0BaHHUE;
- XUMHUYCCKNEC PCAKTHUBEI.

TexHnueckue cpeacTBa 00y4eHHUs:
- MyJIbTUMEI1a 000py10BaHHE

3.2. UndopmanuonHoe odecrieyenne o0yueHust

OCHOBHBIE HICTOYHUKH:

1. AxmeroB, H. C. O6mas u Heopranuueckas xumusi: yueonuk s By3oB / H. C. AxmeToB.
— 12-e m3x., crep. — Cankt-IlerepOypr: Jlans, 2021. — 744 ¢. — ISBN 978-5-8114-6983-3. —
Tekct:  anexktpoHHblid  //  JlaHb:  a7eKkTpoHHO-OMOIMoTeuHas  cuctema. —  URL:
https://e.lanbook.com/book/153910.
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4 KOHTPOJIb U OLIEHKA PE3YJbTATOB OCBOEHUS YYEBHOM

TACIATITAHBI

KOHTpOJIL H OLECHKA pPC3yJIbTaTOB OCBOCHHUA yLIC6HOI71 JAUCHUILIMHBL OCYIICCTBIIACTCA

npenoaaBarcjicM B HpOHECCC MPOBCACHUA IMPAKTUYCCKUX U .Ha60paTOpHBIX

3aHATHH,

TECTUPOBAHHA, a4 TAKKC BBIIIOJIHCHUSA 06y‘laIOH_[I/IMI/IC${ HHIWUBHUYAJIbHBIX SaI[aHHfI, IIPOCKTOB,

HUCCJIETOBAHUM.

PesyabTaTnl 00yueHus
(ocBOEHHBbIE€ YMEHMSI, YCBOCHHbIE 3HAHMS)

®opMbI 1 METOAbI KOHTPOJISI U
OlIeHKH pPe3YJIbTATOB 00y4eHusl

YMETh!

— OIEPUPOBaTh CICAYIOUIMMH XUMHYECKUMH TOHITHIMU:
BCILIECTBO, XUMHYECKHIl JJIEMEHT, aTOM, MOJCKyJa,
OTHOCHUTEIIbHBIC aTOMHAsi U MOJICKYJISIpHAsl MacChl, HOH,
AJUTOTPOITHS, U30TOIIBI, XUMHYECKast CBSI3b,
ANIEKTPOOTPULIATENILHOCTh, ~ BAJICHTHOCTb,  CTEICHb
OKHCIICHHSI, MOJIb, MOJISIDHAsi Macca, MOJSIPHBIA 00beM
ra3000pa3HbIX BEIIECTB, BEIIECTBA MOJCKY/SIPHOTO U
HEMOJICKYJISIPHOTO CTPOCHUSI, PACTBOPBI, AJICKTPOIUT H
HEYICKTPOJIUT,  DJICKTPOIUTUYECKAs  JUCCOLMUALMS,
OKHCIIHTEJb W BOCCTAHOBHUTENb,  OKHCICHHE U
BOCCTaHOBJIEHHUE, TEIOBOH 3 dekT peakunu, CKOPOCTh
XAMHYECKOW  peaKiivy, KaTaJm3, XUMHYECKOE
paBHOBECHE, YIICPOMHBIH CKeneT, (YHKIHOHATIbHAsS
rpyIIa, K30MepHsi, TOMOJIOTHUSI;

- OIICHKa 3a BBIMIOJHEHUE W 3allUTy
MMPaKTUYECKUX U JIA0OPATOPHEIX PabdoT;

- OIIeHKA 3a BBITTOJTHCHHE
WHIMBUTyaJIbHBIX ¥ TECTOBBIX 33JIaHUM;

- OIICHKA 32 peIlcHHE 3a/1aY.

— YCTaHaBJIMBATb NPUYUHHO-CICACTBECHHYIO CBiA3b MCKIY

- OLOCHKa 3a BBIIIOJIHCHUC U 3alUTy

COZIEP)KAHUEM 3aKOHOB COXPAHEHHS MAacChl BELIECTB U | JJADOPAaTOPHBIX paboT;
IIOCTOSHCTBA  COCTaBa  BEIUNECTB M  HAMMCAaHUEM | - OLICHKA 3a BBIIOJIHEHHE
XUMHYECKHAX (POPMYIT U ypaBHEHHIA; VHIUBUIYJBbHBIX U TECTOBBIX 3aJaHUl;

- OIIEHKA 3a pelIeHUe 3aa4.

— YCTaHaBIUBAaTh SBOJTIOIIMOHHYIO CYIITHOCTH | - OLICHKA 3a BBIIOJIHEHHE
MCH/IEJICEBCKOH M COBPEMEHHOW  (OPMYJMPOBOK | MHAMBUIYAIbHBIX U TECTOBBIX 3aaHUH,
nepuoaunyeckoro 3akona J1.11.Menneneena;

— 00BACHATH (mznueckuit CMBICHT CHMBOJIUKH | - OLICHKA 3a BBIIOJIHEHHE
NEPHOJUYECKON  TAOJMIBI XUMHYECKHUX  DJICMEHTOB | MHAMBUIYaIbHBIX U TECTOBBIX 3aaHUM,
J..MenneneeBa (HOMEpPOB  d3JeMEHTa, TIepHOJa, | - OLCHKA 3a PEIICHHUE 3a/1a4,

TPyNIbl) ¥ YCTAHOBIWBATh INPHUUYNHHO-CIIECTBEHHYIO
CBSI3b MEXJY CTPOEHHUEM aTOMa U 3aKOHOMEPHOCTSMH
W3MEHEHHUS! CBOMCTB 3JIEMEHTOB U OOpa30BaHHBIX HMHU
BEILECTB B IEPUOJIAX U IPyIIax;

— YCTaHaBIWBaTh  3aBHUCHUMOCTb  CBOMCTB  XHUMHUYECKHX
BEIIECTB OT CTPOEHHWS aTOMOB OOpa3yloHHX UX
XHUMHYECKHX JIEMEHTOB;

- OILICHKa 3a BBITTIOJTHCHUEC
HWHIANBUAYAJIBHBIX U TECTOBBIX Sa):[aHPIﬁ.

— OOBSICHATH 3aBHCUMOCTH CBOICTB BCIICCTB OT UX COCTaBa
" CTPOCHUA KPUCTAIUIMYCCKUX PCHICTOK;,

- OIICHKa 3a BBITIOJTHEHHUE
WHJIUBUYyaJIbHBIX U TECTOBBIX 3aJIaHU.

— HCTIONIB30BaTh B Y4eOHOM ®  TPOdecCHOHATHLHOU
JIESTENIbHOCTH XUMUYECKIE TEPMUHBI I CUMBOJIHKY

- OLOCHKa 3a BBIIIOJIHCHUE U 3allUuTy
J1abopaTOPHEIX PaboT;

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

- OIICHKA 32 pelleHHe 3a/1a4;

— OTpaXkaTb COCTaB OPraHMYECKUX COETUHEHHH C TTOMOIIBIO
XUMUYECKUX (HOpMyT;

- OIICHKa 3a BBINIOJIHEHUE W 3allUTy
J1abopaTOPHEIX PaboT;

- OILICHKa 3a BBIIIOJTHCHUEC
WHMBUTyaJILHBIX ¥ TECTOBBIX 3aJIaHUM;
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- OIICHKA 3a pCHICHUC 3a/1a4;

— OTpaXkaTh XMMHYECKHE TIPOIECCH C TIOMOIIBI0 YPaBHEHHH
XHMHYECKUX pPeaKiuii;

- OIICHKa 3a BBIMOJIHCHHE U 3allUTy
71a00PaTOPHBIX padoT;

- OLICHKA 3a BBITTOJTHCHHE
WHIMBUIYaJIbHBIX U TECTOBBIX 3a[aHUN;

— 0OBSICHATE CYIIHOCTb XUMUYCCKUX MPOLECCOB;

- OIIGHKA 3a BBIMOJHCHUE W 3aIIUTY
71a00PaTOPHBIX padoT;

- OIICHKA 3a BBITIOJTHEHHE
WHINBUIYATbHBIX U TECTOBBIX 33 JaHU.

— YCTaHABIWBaTh TMpPHU3HAKK OOIIEro M Pa3IMYHOTO B
TUTIOJIOTHM  peaKkuui A HEOPraHUYecKoh |
OPraHUYeCcCKON XUMUH;

- OIICHKa 3a BBIMIOJHEHUEC W 3allUTy
JabopaTOpPHEIX PaboT;

- OIICHKA 3a BBITTOJTHCHHE
WHJIUBUYAJIbHBIX U TECTOBBIX 3aJIaHMUII;

— COCTaBIIATh YpaBHEHHWS PEaKIUii C MOMOIIBI METOa

- OICHKa 3a BbIIIOJHEHUE W 3allUTy

AIIEKTPOHHOTO OallaHca; 1a00paTopHEIX PadoT;
- OLICHKa 3a BBIIIOJTHCHUEC
WHIMBHIYaJbHBIX U TECTOBBIX 3aJIaHHUI.
— OOBSACHATH 3aBUCHMOCTH CKOPOCTH XMMHYECKOH peakiuu | - OLIEHKa 3a BBITIOJTHEHHE

U TIOJIOKCHUSI XMMHYECKOTO PaBHOBECHUS OT Pa3IUYHBIX
(baxTopoB;

WHJIUBUYAJIbHBIX U TECTOBBIX 3aJIaHMUII;

— BBIINIOJIHATH XUMHYECKAN SKCOEPpUMEHT B
COOTBETCTBHU C IIpaBUJIaMU 6630HaCHOCTI/I;

IIOJITHOM

- OICHKAa 3a BBINOJIHEHHE M 3aIIUTy
MPAKTHYECKUX U JTa0OpaTOPHBIX padoT;
- OLICHKa 3a BBIIIOJTHCHUEC
WHJIUBUAYAJIbHBIX U TECTOBBIX 3aJIaHU.

- HaGJ’IIOILaTI), (1)I/IKCI/IpOBaTI: U OIHUCBIBATH PE3YyJIbTAThI
MMPOBCACHHOTO XUMHWYCCKOTO SKCIICPUMCHTA,

- OIECHKa 3a BBINOJIHEHUE U 3aIIUTy
11abopaTOPHBIX padoT.

— yCTaHaBJIMBAaTb 3aBUCUMOCTb MCKIY KaueCTBCHHON W
KOJUYECTBEHHOMU CTOpOHaAMH XUMHUYCCKHUX 00BEKTOB U
mponueccoB;

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

- OLICHKA 3a BBITIOJTHEHHE
WHINBUTyalIbHBIX U TECTOBBIX 33aJJaHUH.

— pemarb pacueTHbIC 33Jaud N0 XUMHUYECKUM (hopMmysaM H
YPABHEHUSIM;

- OIIEHKa 3a BBHIMOJHEHHE H 3alIUTY
1mabopaTOPHBIX padoT;
- OLICHKA 3a
WHIWBUIYabHBIX 3aJ]aHNH;

BBIITOJIHCHUC

— OOBSICHATE XMMHYECKHE SBJICHUS,
npupose, ObITYy U Ha IPOU3BOJICTBE;

npoucxogdamue B

- OIECHKa 3a BBINOJIHEHUE U 3aIIUTy
1m1abopaTOPHBIX padoT;

- OLICHKA 3a BBITIOJTHEHHE
WH/IMBUYaJIbHBIX U TECTOBBIX 3aJaHUH.

— ONpeneNniaTh BO3MOXHOCTH MPOTEKAHUS XMMHYECKMX | - OLEHKA 3a BBIMOJHCHHWE H 3allUTy
NpPEBpaLICHNH B Pa3IMYHBIX YCIOBHUSX; 71a00paTOpHBIX padoT;
- OIICHKa 3a BBIIIOJTHCHUEC
WHIMBUIYaJIbHBIX U TECTOBBIX 3aJaHUH.
— coONO/aTh  MpaBWia  OKOJIOTHYECKH  TPAMOTHOrO | - OLIEHKA 3a BHIIOJIHEHHE JIabOpaTOPHBIX
MOBEJICHUS B OKPYIKaIOLIEN cpernie; pabor;
— OLICHHUBATh BJINSHUC XUMHYECKOT'O 3arpsA3HCHHUA | - OILICHKa 3a BBIIIOJTHCHUEC

OKpY’)KaroIel Cpeapl Ha OpraHu3M 4YeJOBEeKa WU ApYyThe
JKUBBIC OPTaHHU3MEI;

HWHIANBUAYAJIbHBIX U TCCTOBBIX 3a):[aHPII>i;
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— coOmromaTh  TpaBWia  Oe3omacHOro  oOpamieHws ¢
TOPIOYMMH U TOKCHYHBIMH BEIECTBAMHU, JIAOOPATOPHBIM
000pyIOBaHUEM;

- OICHKa 3a BBIMOJIHCHHE U 3allUTy
71a00PaTOPHBIX PadOT.

— MOATOTAaBIMBATh PAcTBOPHl 33JaHHOM KOHIEHTpAalMu B
OBITY U Ha IPOM3BOJICTBE;

- OIICHKA 3a BBIMIOJHEHUE W 3allUTy
J1abopaTOpPHEIX PaboT;

- OIICHKA 3a BBITTOJTHCHHE
WHMBUTyaJIbHBIX ¥ TECTOBBIX 33JIaHUM;

3HATH:
— OlpeJeNIcHAsd  CIACAYIOIIMX  XUMHYECKMX  IOHATUM: | - OICHKA 3a BBHIIOJHCHHE M 3alIUTy
BEIIECTBO, XHMHYECKHI DIIEMEHT, aTOM, MOJIEKyJa, | JaDOpaTOpHBIX padoT,
OTHOCHUTENFHBIE aTOMHAs W MOJIEKYJISIpHAs MacChl, HOH, | - OIIEHKa 3a BBITIOJIHCHUE
aJUIOTPOIIHS, HU30TOIIBI, XUMHUYECKAS CBsI3b, | MHAMBHYaJIbHBIX U TECTOBBIX 3aJAHUN;
3EKTPOOTPULIATEILHOCTb, BaJICHTHOCTb, CTeleHb

OKHUCIICHHS, MOJIb, MOJISIDHAsi Macca, MOJSIPHBIA 00beM
ra3000pa3HbIX BEIIECTB, BEIIECTBA MOJCKYJSIPHOTO U
HEMOJICKYJISIPHOTO CTPOCHUSI, PACTBOPBI, AICKTPOIUT M
HEIICKTPOJIUT,  DJCKTPOIUTHUYECKAs  HCCOLHUALHS,
OKHCIIMTEJIb W BOCCTAHOBHUTENb,  OKHCICHHE U
BOCCTaHOBJIEHHUE, TEIOBOH 3 deKT peakunu, CKOPoCcTh
XAMHYECKOW  peaKiivy, KaTajms, XUMHYECKOE
paBHOBECHE, YIICPOMHBIH CKenleT, (YHKIHOHATIbHAS
rpyIna, U30Mepus, TOMOJIOT UL,

— 3aKOHbI COXPAHCHHUA MACChI
coCTaBa BCIICCTB,

BC€OICCTB M IIOCTOSAHCTBaA

- OLOCHKa 3a BBIIIOJIHCHUC U 3alUTy
mabopaToOpHBIX padoT;

- OLICHKA 3a BBITIOJTHEHHE
WHJIUBUYAJIbHBIX U TECTOBBIX 3aJIaHUI;

— XapaKTePUCTHKY 3JIEMEHTOB MAaIlbIX U OOJBIINX ITEPUOJIOB
mo wx mnonoxeHnro B llepuomuyeckoir cucreme
JI.M1.Menneneena,

- OLICHKAa 3a BBIITOJITHCHUEC
HWHIANBUAYAJIBHBIX U TECTOBBIX SaHaHHﬁ;

— XapaKTEPUCTUKY BaXKHEUILMX TUIIOB XUMUUECKUX CBSI3EU U
OTHOCUTEJBLHOCTb 3TOM THUIIOJIOTHUY;

- OILICHKa 3a BBITTIOJTHCHUEC
WHIANBUAYAJIbHBIX U TECTOBBIX 3aI[aHPII>'I.

— OCHOBHBIE  TIOJIOKEHHUSI TEOPHH  DIICKTPOIUTHUECKOU
JINCCOITMAITIN M XapaKTEPUCTUKY B CBETE ITOW TEOPHH
CBOICTB OCHOBHBIX KJIacCOB HEOPTAaHUIECKUX
COCTUHCHUH;

- OLCHKa 3a BBIIIOJIHCHUC U 3alIUTy
J1a00PaTOPHBIX PadoT;

- OIICHKA 3a BBITIOJTHEHHE
WHIMBUIYaJbHBIX U TECTOBBIX 3a[aHUN;

— OCHOBHBIC IIOJIOKCHHA TCEOPHUU XUMHYECKOTIO CTPOCHUSA
OpraHUYECKUX COCOUHEHUN M XAPAaKTEPUCTUKY B CBETE
ATOM TEOPUHU CBOMCTB OCHOBHBIX KJIACCOB OPraHUYECKHUX
COCIMHEHMI;

- OIIEHKa 3a BBHIMOJIHEHHE W 3alIUTy
nabopaTopHBIX padoT;

- OLICHKA 3a BBITIOJTHEHHE
WHJIMBUTYalIbHBIX U TECTOBBIX 33JJaHUH.

— XapaKTepUCTHKY COCTaBa, CTPOEHUS, CBOWCTB, MOTYUYCHHS
U npuMeHeHns BakHedmux metauioB (IA u II A rpymnm,
ATFOMUHUS, JKeJie3a U HEKOTOPBIX d-2JIEMEHTOB) M UX
COCIMHEHM;

- OIICHKa 3a BBITIIOJTHCHHUEC
HWHIANBUAYAJIBHBIX U TECTOBBIX 3a):[aHI/If/’I;

— XapaKTepUCTHKY COCTaBa, CTPOEHUS, CBOWCTB, MOTYUYCHHS
U npuMeHeHus BakHenmux Hemetaios (VIII A, VIIA,
VIA rpymm, a takke azora u ¢ocdopa, yriaepona u
KPEMHHUS1, BOIOPOJa) U UX COSMHEHUI;

- OIICHKa 3a BBITIIOJTHCHHUEC
HWHIANBUAYAJIbHBIX U TCCTOBBIX 3a):[aHPII>i;
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— XapaKTePUCTHKY COCTaBa, CTPOCHUS, CBOWCTB, MOTYUYCHHS
U TPUMCHCHHS BaKHCWINMX KJIAcCOB YIJIEBOJOPOJIOB
(aNMKaHOB AJKEHOB, AJKWHOB) M WX HanOoJiee 3HAUNMBIX
B HapOJIHOXO035MCTBEHHOM IJIaHE MPEeCTaBUTENEH;

- OIICHKa 3a BBIMIOJHEHUE W 3allUTy
J1abopaTOPHEIX PabdoT;

- OIICHKA 3a BBITTOJTHCHHE
WHMBUIYaJIbHBIX ¥ TECTOBBIX 33JIaHUM;

— XapaKTepUCTHUKY COCTaBa, CTPOCHHS, CBOWCTB, MONyYCHUS
W TPUMEHEHHUS BAXKHEHIIMX TMpelCTaBUTEIEH KIIacCoB
OpraHHYECKUX COCOUHEHHUI: MeTaHoJda U JTaHoJja,
CIOXHBIX  3(QHUPOB, KHUPOB, MBUI,  aJBJCTHIOB
(bopmampaerumoB W amneTambleruaa),  KETOHOB
(ametoHa), KapOOHOBBIX KHCIOT (YKCYCHOW KHCIIOTHI),
MOHOCaXapHuIIoB (TJIFOKO3BI), JUCAaXapHIOB (caxapo3bl),
MOJINCAaxXapuIoB (KpaxMajga ¥ IIEJUTIOJIO3BI), aHWIIMHA,
AMHHOKUCIIOT, 0eTKOB, HCKYCCTBEHHBIX u
CHUHTETHYECKHX BOJIOKOH, KAY1yKOB, TJIACTMACC;

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

- OLICHKA 3a BBITTOJTHCHHE
WHIMBUIYaJIbHBIX U TECTOBBIX 3aaHUN;

— Ha3BaHUA OpPraHnvdcCKux HU3YYCHHBIX BCIICCTB
TPUBUAJILHOW MIIM MEXIYHAPOJHON HOMEHKIIATYPE;

10

- OLOCHKa 3a BBIIIOJIHCHUC U 3alIUTy
mabopaToOpHBIX padoT;

- OLICHKA 3a BBITIOJTHEHHE
WHJIUBUYAJIbHBIX U TECTOBBIX 3aJIaHMUII;

— KJIAaCCU(DUKALUI0 XUMHYECKHX PEAKIMl M0 pa3InvHbIM
IpH3HAKaM: YHUCIY U COCTaBy MPOAYKTOB M PEarcHTOB,
TermoBoMy 3GQeKTy, HampaBleHHIO, (a3e, HaIUIHIO
KaTalu3aTopa, M3MCHCHUIO  CTCNeHEH  OKHCICHHS
3JIEMEHTOB, 00Pa3yIOIINX BEIIECTBA;

- OICHKa 3a BBIMOJHCHHEC U 3aIlUTy
J1a00PaTOPHBIX padoT;

- OIICHKa 3a BBIIIOJTHCHUC
WHIMBUIYaIbHBIX U TECTOBBIX 3aIaHUN;

— KJIacCU(UKAIIUIO BEIIECTB M IMPOIECCOB C TOYKH 3PCHHA
OKHCJIEHUSA-BOCCTAHOBIICHU.

- OIICHKa 3a BBIMOJHCHHEC M 3allUTy
J1a00PaTOPHBIX PadoT;

- OIICHKa 3a BBIIIOJTHCHUEC
WHIMBUIYaJbHBIX U TECTOBBIX 3a[aHUN;
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