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1 IACIIOPT PABOYEWM ITPOT'PAMMbBI YYEBHOM JUCIIUILIUHBI

1.1 Ob6nacTer npumMeHeHns padoyeii NporpaMmmbl

Pabouast mporpamMMa y4eOHON IWCHMILIUHBI SIBISCTCS YacThiO IMPOTPAMMBI TOJITOTOBKU
CIIEIUATUCTOB cpenHero 3BeHa B cooTBercTBHM ¢ PI'OC mo cmenmanbHoctu CIIO 13.02.11
TexHuyeckass DdKCIUTyaTaldss H OOCIYy)KMBAaHHE OSJEKTPHUYECKOTO U SJICKTPOMEXAHHYECKOTO
obopynoBaHus (110 OTPACIISIM)

1.2 Mecto yueonoii qucuumannbsl B cTpyktrype IIIICC3: npoduibHasi IMCUMILIAHA
0011e00pa30BaTEIBLHOI0 IMKJIA.

1.3 Hesmn W 3agauM  AUCUMIVIMHBI — TpeOOBaHHSI K pe3yJbTaTaM OCBOEHHUS
AUCHHUILIMHBI:
B pe3ynbrare ocBoeHUs1 y4eOHON UCIUTIIHHBI 00yUYaIONIUIICS T0JDKEH YMETh:

— OIIEpUPOBATh CIEAYIOIIUMU XHUMHYECKUMHU IOHSATUSMH: 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;

— YCTaHAaBJIMBAaTh 3BOJIIOLMOHHYIO CYIIHOCTb MEHJIEJICEBCKOM M  COBPEMEHHOM
dbopmynupoBok neproguueckoro 3akona J[.M.Menzaeneena;

— 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;

— OTpakaTb XUMHUUYECKHUE MPOLECCHI C IOMOILBI YPABHEHUN XUMUUECKUX PEaKIINii;

— OOBSCHATDH CYIIHOCTh XUMUYECKHX MPOLIECCOB;

— 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 MpaBHJla 3KOJIOTMYECKH IPaMOTHOTO IOBECHUS B OKPY KalOLIeH cpese;

— OLICHMBATh BIMSHUE XMMHUYECKOTO 3arps3HEHUS OKPYXKaroLleW 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 HEMOJIEKYJSIPHOIO CTPOEHMS, PACTBOPBI, MIEKTPOJIUT U HEINEKTPOJIHT, JIEKTPOIUTHUECKAS
JUCCOLMAIMsS, OKHUCIUTENb U BOCCTAHOBHUTENb, OKHUCIEHHUE 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, CTPOEHMS, CBOWCTB, ITOJIyYE€HUS U IPUMEHEHUS BaXKHEUIIINX
metasuioB (IA u Il A rpynmn, antoMuHus, kese3a 1 HEKOTOPbIX d-31eMEHTOB) 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
oOpallleHuu ¢ XUMUYECKUMH BEIlleCTBaMU, MaTeprualaMy U IPOLECCAMU;

— 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, CUCTEMaTU3alluH, BBISABICHUSI IPUYUHHO-CIEICTBEHHBIX CBS3CH,
IIOKMCKa aHAJIOroB, (POPMYIMPOBAHUS BBIBOJOB) IS PEIIEHUS NTOCTABIECHHON 3aJauM, IPUMEHEHUE
OCHOBHBIX METOJIOB MMO3HaHUs (HAOIIOACHHSI, HAYYHOTO SKCIIEPUMEHTA) AJIsl U3YUEHUS] PAa3IUYHBIX
CTOPOH XHMHYECKUX OOBEKTOB U MPOLECCOB, C KOTOPHIMU BO3HUKAET HEOOXOAUMOCTh
CTaJIKMBAThCs B MpodeccuoHaIbHOMU 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 XUMHUYECKON TEPMUHOJIOTMEN U CUMBOJIMKON;

— BJIQJICHUE OCHOBHBIMU METOJAAMH HAYYHOTO MO3HAHUS, HCIOJb3yeMbIMU B XHUMHHU:
HaOJII0/IEHUEM, ONMMCAHMEM, HM3MEPEHUEM, SKCIIEpUMEHTOM; yMEeHHE oOpalaThiBaTh, OOBSACHATH
pe3ynbTaThl MPOBEIEHHBIX OIBITOB U JeJaTh BBIBOJABI; TOTOBHOCTh M CIIOCOOHOCTH MPUMEHSTH
METO/IbI TTIO3HAHUS TIPU PEIICHUH MPAKTHUYECKUX 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 0l Bseibupare cmocoObl pemieHus 3agad  NpoPEecCHOHAIBHON AESITeTbHOCTH,
MPUMEHUTEIHHO K Pa3JIMUYHBIM KOHTEKCTAM.



OK 02 Hcnonb3oBaTh COBPEMEHHBIE CpEACTBAa IIOMCKAa, aHajdM3a W MHTEPIPETalH
uHpopMaluu U WHGOPMALMOHHBIE TEXHOJOTUHU [UIsl BBINOJHEHHUS 3a4ay NpoQecCHOHANIbHON
JESTEIIbHOCTH.

OK 04 3¢ddexTrBHO B3anMOACHCTBOBATH U PaOOTaTh B KOMAHJIE.

OK 05 OcymiecTBisATh YCTHYIO U MTUCBMEHHYI0 KOMMYHHKAIIMIO HAa TOCYAAPCTBEHHOM S3BIKE
Poccutickoii @eneparuu ¢ y4eToM 0COOCHHOCTEH COIUAIbHOTO M KYJIBTYPHOTO KOHTEKCTA.

OK 06 [IposiBASTH rpa’kAaHCKO-TIATPUOTHYECKYIO MTO3UIHIO, IEMOHCTPUPOBATH OCO3HAHHOE
MOBE/ICHHE Ha OCHOBE TPATUIIMOHHBIX OOIIEYETOBEYECKUX LIEHHOCTEH, B TOM 4YHCIE C Y4E€TOM
rapMOHM3allUU MEXHALMOHAIBHBIX M MEXPEJIUTHO3HbIX OTHOLIEHUH, NPUMEHATh CTaHAAPThI
AHTUKOPPYIMIIUOHHOTO OBE/ICHUSI.

OK 07 CopneiicTBoBaTh COXpPAaHEHUIO OKPYKAIOMIEH Cpebl, pPecypcocOepekeHHIo,
NPUMEHSTh 3HAaHUSI 00 U3MEHEHUU KJIMMaTa, MPUHIUIIBI OEPEXKIUBOTO MTPOU3BOJICTBA, 3P (HEKTUBHO
JIECTBOBATH B UPE3BBIYAHHBIX CUTYaLUsX.

OK 09 Ilonp3oBarbcs mpodeccHoHaTbHOM JOKYMEHTAMEe Ha TOCYAapCTBEHHOM |
WHOCTPAHHOM $I3bIKaX.



2 CTPYKTYPA U COAEP)KAHUE YYEBHOU JUCIHUATLIAHBI

Bupa yueOHoii padoThl

O0BbeM yacoB

MaxkcumasbHasi yueOHasi Harpy3ka (Bcero) 39
O0s3aTesIbHAs1 Ay IUTOPHAs YueOHasi Harpy3Ka (Bcero) 39
B TOM YHUCIJIE:
JIEKITUHA 29
JabopaTopHbBIC PAOOTHI 10
MPAKTUYECKHUE 3aHATHS -
KOHTpOJIbHast paboTa -
CamocrosiTesibHasi padoTa o0yuyaromerocs (Bcero) -
[TpomexxyTounas arrectauus: B popme qudpepeHInpoBaHHOTO 3a4eTa 2cemectp




2.1 TemaTnuyeckuii IVIaH U coiep KaHue Y4eOHOH TUCHUIVINHBI XUMHUS
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Paszjnen 1 O0masi u HeopraHuyeckasi XUMHs 23 191+4ap
Tema 1.1 Xumusi — HayKka o BelecTBax 2 2T 3HaTh: ONPENENICHUS XUMUYECKUX IOHATHUH;
3aKOHBI ~ COXPAaHEHHS  MacChl  BEIIECTB U
IIOCTOSIHCTBA COCTaBa BELIECTB.
YMeTh: omepupoBaTh XUMUYECKHUMH TOHATUSIMU;
yCTaHaBIMBATh IPUYUHHO-CIIECACTBEHHYIO CBS3b
MEXy COJAEPKAHUEM 3aKOHOB COXPAaHEHUS MacChl
BELIECTB M IIOCTOSIHCTBAa cocraBa Bemects u | OK Ol
HamnMcaHueM XUMHUYecKux ¢opmyn u ypaBHeHuil; | OK 02
Beenenue. Coctas BemectBa. i3mepenue WCIIONB30BaTh B y4eOHOUW u mpodeccuoHanbpHoM | OK 04
1. BEILIECTBA. ATperaTHble COCTOSIHUSI BEIIECTBA. 2 2T JeITeIbHOCTHU XHUMHUYECKHE TEPMUHBI u| OKO5
CwmecH BeliecTs. CUMBOJIMKY; pemath pacueTtHole 3amaun 1o | OK 06
XUMHYeckUM  ¢opmynam  u  ypaBHeHusM; | OK 07
YCTaHABJINBATh 3aBHUCUMOCTh mexay | OK 09
KaueCTBEHHOM M KOJMYECTBEHHOM CTOPOHAMH
XUMUYECKUX OOBEKTOB M TPOIECCOB; OOBSICHATH
XUMHUYECKHE SIBICHUS, IPOUCXOAIINE B IPUPOE,
OBITY U Ha NPOU3BOJCTBE; OOBSICHATH CYIIHOCTh
XUMHUYECKHUX MPOIECCOB.




Tema 1.2 Ilepuoanyeckuii 3aKoH U MePUOAUIECKAS

3HaTh: XapaKTEPUCTUKY OJIIEMEHTOB MaJbIX |

cucremMa XumMuieckux iementon JI.U.MenjesieeBa. 2T OOJBIIMX TEPUOJOB MO HX TMOJIOKEHUI0 B
CTtpoeHue aToma. nepuoanueckoit cucreme .M. Menaeneesa.
YMmeTs: yCTaHaBIIMBATh HBOJIIOLIMOHHYIO
CYIIHOCTh  MEHJIEJICEBCKOM H  COBPEMEHHOMU
¢dbopMynupoBok nepuoanueckoro 3axona J[.U.
MenneneeBa; OOBACHATh (DU3MYECKHI CMBICI
CUMBOJIUKH NePUOANYECKON TaOJIUIIBI OK 01
xumuueckux osnemeHtoB J[.M. MeHueneeBa u OK 02
Meproauteckuii saxon LU Menjeneesa, YCTaHABIANBATh NPUMHHHO-CIICACTBEHHYIO CBA3L | -
2. MEXIy CTPOCHHEM aTroMa M 3aKOHOMEPHOCTSIMHU
Crpoenue atoma. CocTaBiieHHE 3JEKTPOHHBIX 2T N OK 05
. W3MEHEHHUS CBOMCTB RJIEMEHTOB U O0OpPa30BaHHBIX
KOH(HUTypamuii aTOMOB XMMHYECKHX 3JIEMEHTOB. OK 06
UMH  BEWIECTB B MepHOjax M TIpymmax; | .. -
yCTaHaBIUBATh 3aBHCHUMOCTh CBOHCTB | 1 1o
XUMHUYECKUX BEIIECTB OT CTPOCHUSI aTOMOB
o0pa3yloImux HUX  XUMHUYECKUX  DSJIEMEHTOB;
OTpaXkaTh XHUMHUYECKHE TIPOLECCHl C IMOMOIIbIO
yYpaBHEHUN XHMHUYECKUX pEaKIUii; OOBACHATH
CYIIHOCTh XUMUYECKUX MPOIIECCOB.
Tema 1.3 CTpoenue BemecTBa 2T 3HaTh: XapakTEpPUCTUKY BAKHEHIIMX THUIIOB
XMMHYECKUX CBA3E€H M OTHOCUTENbHOCTH 3TOM | OK 01
[TonsiTue o xumuueckoit csizu. KopanentHas TUIIOJIOTHU. OK 02
3 XUMHUYECKas CBs3b. IOHHAs XUMUYECKast CBSI3b. YMeThb: 00BSICHATH 3aBUCUMOCTh CBOMCTB BemiecTB | OK 04
' Merannuueckass XUMUYECKas CBA3b. 2T OT MX COCTaBa M CTpoeHus Kpucrammyeckux | OK 05
Bomopoanas xumudeckas CBsI3b. peIIeTOoK. OK 06
KommnekcoobpazoBanue. OK 07
OK 09
Tema 1.4 /IucnepcHbie CHCTEMBbI 2T 3HaTh: KJIACCHU(MKALMIO JUCHEPCHBIX CUCTEM B
3aBUCUMOCTH ~ OT  arperatHoro  coctrosaust | OK 01
JTUCTIEPCUOHHON cpenbl U aucnepcHoit ¢asel, a | OK 02
[ToHsiTHE O AMCTIEPCHBIX CUCTEMAX. 3HAYEHUE TaKXke 1O pa3Mepy uX dactul; 3HadeHue | OK 04
4, JUCIIEPCHBIX CUCTEM )KUBOW U HE)KUBOM 2T JUCIIEPCHBIX ~CUCTeMaxX KUBOM u Hexuson | OK 05
MIPUPOJIE U IPAKTUYECKOMN )KM3HU YEIIOBEKa. MIPUPOJIE U IPAKTUYECKOMN )KU3HU YEIIOBEKA. OK 06
YMeTs: OIIEpUPOBATH crenyrommu | OK 07
XUMUYECKUMH TIOHATHSIMH: AucnepcHas d¢aza, | OK 09
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TMCIIEPCUOHHASA ~ cpella, TIpyOOAMCIIEpCHBIE U
TOHKOJIMCIIEPCHBIE CUCTEMBI, KOATyJISIIHsL.

Tema 1.5. Xumnueckne peakuuu 2T 3HaTh: ONpENENICHUS XUMUYECKUX IIOHATHUH;
KJIacCUPUKALNUIO  XUMHUYECKUX  peakuuid 1o
pa3IMYHbIM  NpU3HAKaM: YHUCIY M  COCTaBy
MPOJIYKTOB M PEareHToB, TEIUIOBOMY 3(hdexTy,
HampaBieHUIO, (ase, HATMUUIO KaTaaU3aTOpa, OK 01
W3MEHEHMIO  CTENCHEH OKUCICHMS OJNEMEHTOB, | - iy

Krnaccudukanus XuMHYECKUX PEaKIIHHA. 00pa3yromux BEIIeCTBA. OK 04
5. CkopocTh XUMHUYECKUX peakiuii. OOpaTuMocCTh o YMeThb: onepupoBaTh XUMUYECKHUMH MOHSATHUSMU; OK 05
XUMHUECKUX peaKkIni. XUMUYECKOoe OOBSACHATh CYLUIHOCTh XUMHYECKHX IPOLIECCOB; OK 06
paBHOBECHE. OOBSICHATh 3aBUCUMOCTb CKOPOCTH XUMHYECKOU OK 07
PEaKIUK H TONIOKEHUA XUMIYECKOTO PABHOBECHA | - 1o
oT pa3IMYHBIX ¢bakTopoB; OIpEeEeATh
BO3MOYXHOCTHU IPOTEKaHUs XUMHYECKHX
MpEBpAIICHUI B Pa3JIMYHBIX YCIOBUSAX; PEIIATh
pacueTHbIE 3aJJa4H.

Tema 1.6. OcHOBHBIE KJIACCHI HEOPTAHUYECKHX > 3HaTh: OCHOBHBIE KJIACChl ~ HEOPraHUYECKHX

coeJlMHEeHHUI M X CBOICTBA COEIMHEHUII M HX XapaKTepUCTUKY: CBOWCTBA,
IIOJIyYEHUE U TIPUMEHEHUE; T€HETUYECKYIO CBS3b
MeX1y KJaccaMy HEOPraHUYECKHUX COEAMHEHUH.

YMeTh: OTpakaTb XUMHYECKHE IPOLECCHl ¢ OK 01
TMOMOIIBIO  YPABHEHUH  XMMMYECKHX  peakuuit; | . oo
OOBSICHATh CYIIHOCTb XMMHYECKHX MPOLECCOB; |~y 4
6. Oxcier, Ocroars. Kucnotst, Conit 7 BBINOTHATE XUMHYECKHH OKCIEPHMEHT B TOMHOM | - s
COOTBETCTBUM C MpaBUIaMH  O€30MacCHOCTH; OK 06
HaOmonaTh,  (QUKCUPOBATH M ONHUCHIBATH OK 07
pe3yJIbTaThI IIPOBEJIEHHOTO XHMUYECKOTO | e oo
JKCIIEPUMEHTa; cOOII0aTh MpaBuia 0€301acHOro
oOpalieHuss C TOpPIOYMMHU ¥ TOKCHYHBIMHU
BEIIECTBAMH, JJAOOPATOPHBIM 000PYIOBAHUEM.
Tema 1.7. PacTBOpBI. Di1eKTpOIUTHYCCKAS ’r 3HATh: ONPEEIICHN XUMUUECKUX TTOHSATHUMH;
AUCCOLHALINS. OCHOBHBI€ I0JIOKEHUSI TEOPUHU
7 [TonsaTue o pactBopax. KoHueHnTpauus o NEKTPOIIUTUYECKON JUCCOLUALIUU U OK 01
' pacTBOpPOB. Teopus dIEKTPOJIUTHIECKON XapaKTEPUCTUKY B CBETE ATOW TEOPUU CBOMCTB OK 02
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Jaucconuanyu. Jluccouunanus BOJIbl

OCHOBHBIX KJIACCOB HCOPTraHUYCCKHX COCHHHGHHﬁ.

OK 04

Bonopoansiit nokazarens. Cpesia BOJIHBIX YMeTh: onepupoBaTh XUMUYECKUMHU MOHSATHUAMM, OK 05
pacTBOPOB 3EKTPoIUTOB. Peakiinu oomena B pemarth pacueTHble 3ajaud U noaroraBiuBaTth | OK 06
BOJIHBIX PacTBOpax JICKTPOJUTOB. [ uaponus pacTBOpPHI 3aJaHHON KOHIeHTpanuu B ObiTy U Ha | OK 07
Kak 0OMEHHBIH MpoI1iecc. MPOU3BOJICTBE; OTpakaTh xumMuueckue npoieccel | OK 09
C TOMOIIBIO YpaBHEHUNW XMMHUYECKUX pEaKLUil;
OOBSICHSIT CYINTHOCTh XUMHUYECKHX IPOIIECCOB;
BBITIOJIHATh XUMHYECKUH 3KCIIEPUMEHT B MOJIHOM
COOTBETCTBUM C IpaBWjIaMu  0€30I1aCHOCTH;
HaOmonath,  (QUKCUPOBATH M OMHUCHIBATH
pe3yabTaThl MIPOBEACHHOTO XUMHUYECKOTO
JKCIIEPUMEHTa; cOOII0aaTh MpaBuia 0€30MacHOro
oOpamieHuss ¢ TOPIOYUMH U TOKCUYHBIMU
BeleCTBaMHU, 1a00PaTOPHBIM 000PYTIOBAaHHEM.
Tema 1.8. OxkucIUTEIHLHO-BOCCTAHOBUTEIbHbBIC ’ 3HaTh: ONpEIENICHUsT XUMUYECKUX IOHATHUH;
peaknuu KJIacCU(UKALIUIO BEIIECTB U IMPOLIECCOB C TOYKU
3pEHUS OKUCIICHUSI-BOCCTAHOBIICHUS.
YMeTh: onepupoBaTh XUMUYECKHUMH TMOHATUSIMU;
COCTAaBJISITH ypaBHEHHUs peakiui ¢ mnomomrsio | OK 01
MEeTOJla DJJIeKTPOHHOro ©OamaHca; BbIMONHATE | OK 02
XUMHUYECKAN DKCIIEPUMEHT B nonHoM | OK 04
8. OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIINH. 6 | OK 05
MeToJ1 31eKTpOHHOro BaaHca. 2T COOTBETCTBUM C MpaBWIaMH  O€30MACHOCTH;
HaOmonate,  QukcupoBath M onuceiBath | OK 06
pe3yabTaThl IIPOBEACHHOIO xumuyeckoro | OK 07
IKCIIEPUMEHTA; coOMoaaTh mpaBmia 0e3omacuoro | OK 09
oOpaiieHuss ¢ TOPIOYMMH H  TOKCUYHBIMHU
BEIIECTBAMH, JJAOOPATOPHBIM 000PYIOBAHUEM.
Tema 1.9. Xumus 3j1eMeHTOB 31+4ap | 3HaTh: XapakTEpPUCTUKY COCTaBa, CTPOCHMSI,
CBOMCTB, NOJIy4eHHMS M NpUMeHeHus BaxHenmmx | OK 01
OOm1as xapakTepucTika MeTayuioB. O0mue MerauioB (la u I a rpynm, antomunus, xxeneza u | OK 02
crocoOb! noay4yeHus: metamioB. Kopposus HEKOTOphIX d-anmemeHTOB) M uX coeauHeHuid; | OK 04
9. MeTasoB. Il{emoyHble U MET0YHO3EMENIbHEIE It XapaKkTEPUCTUKY COCTaBa, CTPOCHMS, CBOWCTB, | OK 05
MeTaJUTBl AJTIOMUHHAM M €TO COSAUHCHMUS. MOJTy4YECHUS u MPUMEHEHUS BaxxHenmux | OK 06
Keie3o u ero coe JUHEHHUS. nemetamioB (VI a, VIla, VIa rpynn, a takke | OK 07
azota u (dochopa, yriaepoga wu Kpemuwms, | OK 09
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1kypc 2 cemecTp

bnaroponusie rassl. I'anorensl. Cepa u ee

OO6mras xapakTeprucTuka HemeTaiuoB. Bogopo.

BOJIOPOJIa) U UX COCTMHECHHUII.
YMeTb: ycTaHaBJIMBaTh 3aBUCHMOCTH CBOWCTB
XUMHUYCCKUX BCHICCTB OT CTPOCHUA AaTOMOB

10. 2T
coequHeHus. A3ot u ¢pochop. Yrinepoa u o0pa3yloImux HUX  XUMHUYECKUX  DJIEMEHTOB;
KPEMHMUM. UCIOJb30BaTh B Y4eOHOH M IMPO(hecCHOHAIBHON
11 JlaGopaTtopHas pabota Ne 1 [Tonyuenue u 2p JEeATEIIbHOCTH XUMHUYECKHE TEPMUHBI u
" | cCBOWCTBAa HEMETAJIJIIOB. CHUMBOJIUKY; OTPa)KaTh XHMMHUYECKHUE IPOLIECCHI C
IIOMOIIBK0 YPAaBHEHH XUMHUYECKHX pPEaKLUi;
OOBSICHATH CYIIHOCTh XUMHUYECKUX IPOIECCOB;
COCTABJISITh YPABHEHUS pEAKIUN C I[OMOUIbIO
MEeTOJla JJEeKTpoHHOro ©Oamanca; mnpoBoauth | OK 01
CaMOCTOSATENIbHBIN MIOUCK xumuyeckot | OK 02
nHQOpMalMM ¢ HCIONb30BaHWEeM pa3nuuHbix | OK 04
HMCTOYHUKOB  (HAy4yHO-IOMYJSpHBIX  u3fgaHuii, | OK 05
KOMITHIOTEPHBIX 0a3  JaHHBIX, pecypcoB | OK 06
JIaboparopHas padota Ne 2 Crenupuyeckue WHTEpPHETAa);  MCIOJb30BaTh  KOMIbIOTepHBIX | OK 07
12. | cBoiicTBa MeTa/IOB. 3aU4€THOE 3aHSITHE MO 25p TeXHOJIOTMM st oOpabotku u  mepexaun | OK 09
o01Iei U HeOPraHMYECKON XUMUU XUMHYECKON MH(POpPMAIK U €€ MPEACTaBICHUs B
paznuuHbIX  (opmax; coOnroAarh — MpaBuiIa
9KOJIOTUYECKH  TpaMOTHOTO  TOBEACHUS B
OKpYy)Karolllel  cpeae;  OUEHUBATh  BIUSAHUE
XUMHUYECKOTO 3arpsi3HEHUs] OKPY’KaIOIIEeW Cpefbl
Ha OpraHu3M 4eJoBeKa U JpYyrue KHUBBIE
OpraHU3MBI; KPUTHUYECKU OLICHUBATh
JIOCTOBEPHOCTh ~ XMMHUYECKOW  HH(OpMAIIHH,
MOCTYTAIONIEH U3 pa3HbIX HCTOYHUKOB.
Pa3nea 2. Oprannyeckasi XMMHs 10T+621p
Tema 2.1 OCHOBHBbIE NOHATHS OPrAHUYECKOH XUMHMHU >y 3HaTh: OMNpEACNICHUs CIEAYIOIIUX XHUMUYECKHX
U TEOPHs CTPOEHUSI OPraHNYeCKUX CoeIMHEeHM i MOHATHM: YITIEpOIHBIA CKeJeT, (pyHKIMOHAIbHAs
[Ipeamer oprannueckoit xumuu. Teopust rpynmna, H30Mepus, Tromoiiorus; ocHoBHbele | OK 01
CTPOEHHUsI OPTaHUYECKUX coenHeHUN A.M. IIOJIOKEHUs TEOpUH XHUMHYEeCKoro crpoenus | OK 02
13 Bytneposa. Knaccudukanus opraHu4ecKux ’r OpraHUYECKUX COEAMHEHUN W XapakTepucTuky B | OK 04
" | coequHeHnH. OCHOBBI HOMEHKJIATYphI CBETE ITOW TEOPHUHM CBOWCTB OCHOBHBIX KilaccoB | OK 05
OPraHUYECKHUX BEIIECTB. THUIIBI XUMHUYECKUX OPraHUYEeCKUX COCIUHEHUH. OK 06
CBSI3€M B OPraHMYE€CKUX COCUHECHUSX U YMeTs: OINepUpOBaThH cnegyroumu | OK 07
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crnoco0bl X paspeiBa. Kimaccudukanms peakuuii
B OpPraHMYeCKON XUMUHU.

XUMUYECKUMU TOHATHUAMU: YIJIEPOIAHBIM CKEJNET,
(GyHKIHMOHATIBHAS TPYIIA, U30MEPHsl, TOMOJIOTHS;
UCIOJb30BaTh B Y4eOHOH M IMPO(hecCHOHAIbHON
JNEATCIIBHOCTH  XUMMYECKHE  TEPMHUHBI U
CUMBOJIMKY; OTpaXaTb COCTaB OPraHUYECKHUX
COEJMHEHUI ¢ IOMOIIBI0 XUMHUYECKUX (HopMyi;
yCTaHaBJIMBAaTh NPU3HAKU OOLIETO U Pa3JIMYHOIO B
TUIIOJIOTUM PEAKLUMH [UIsl HEOPraHW4eCKOW U
OpraHUYeCKON XUMUU; IIPOBOJIUTH
CaMOCTOSITEJIbHBIN HIOMCK XUMHUYECKON
uHbOpMAIMM C HCIOJB30BAaHHEM  PA3JIMYHBIX

WUCTOYHUKOB  (HAYYHO-TIOMYJSPHBIX  W3JaHHM,
KOMITBIOTEPHBIX 6a3 JIaHHBIX, pecypcoB
WHTEPHETa);  HCIOJIb30BaThb  KOMIBIOTEPHBIX

TEXHOJIOTMM  ans  o0paboTkM M mepefadu
XMMHUYECKOH MH(OpMaIK U ee NpeCTaBIeHUs B
pa3nuyHbIX POpMax; yCTAaHABIMBATH 3aBUCHMOCTh
MEXJIy  KAueCTBEHHOM M  KOJIMYECTBEHHOMU
CTOPOHAMU XMMMYECKUX OOBEKTOB M IPOIIECCOB;
pelmars pacyeTHhIE 3aJadd 10 XUMHYECKUM
dbopmynam U YpaBHEHUSIM; OOBSACHATH
XUMHUYECKHE SIBIICHHUS, IPOUCXOIAIIHIE B IPUPOAE,
ObITYy U Ha TNPOM3BOJACTBE; COOJIIOJATh IMpaBHIA
JKOJIOTMYECKH  I'PaMOTHOIO  IIOBEIEHUS B
OKpYy)Kalolllel  cpeae;  OLEHUBATh  BIUSHHUE
XMMHMUYECKOTO 3arpsA3HEHMs] OKPYKAIOLIEH cpezbl
Ha OpraHu3M 4eJloBeKa U Jpyrue IKUBBIC
OpTraHU3MBI; KPUTHYECKH OLICHNBATH
JIOCTOBEPHOCTh ~ XHMHYECKOW  HMH(OpMaluu,
MIOCTYNAKOUIEW U3 pa3HbIX HCTOUYHUKOB.

OK 09

Tema 2.2 Yriesopopoasl. 'uapokcuibHbIe

21+47p
COCIMHECHHUS
AunikaHbl. AnkeHsl. . AnkuHbl. CTpoeHue u
14. | xknaccudukanus cnupToB. [IpenenbHble 2T

OAHOATOMHBIC CITMPTEI. MHoroaTtoMHBIE CITMPTEIL.

3HaTh: XapaKTePUCTUKYy COCTaBa, CTPOCHUS,
CBOWCTB, TIONyUYEHUSI M MPUMEHEHHS BaKHEHIIIHX
KJIACCOB  YIJIEBOJOPOAOB  (QJIKAHOB, AJIKEHOB,
QIKUHOB) M WX HauOolee 3HAYMMBIX B
HapOTHOXO3SHUCTBEHHOM IUTAHE TPEJICTABUTEIICH;

OK 01
OK 02
OK 04
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Ha3BaHUA OPraHUYCCKHUX HM3YUYCHHBIX BCHICCTB I10

OK 05

TPUBHUATBHON W MmexayHapogHor | OK 06
HOMEHKJIATYPE; OK 07
YMeTh: oTpaxkarb xumuueckue mporeccel ¢ | OK 09
IIOMOIIBI) YPAaBHEHHN XUMHUYECKUX PEaKLUil;
OOBSCHATh CYIIHOCTh XHMHYECKHX ITPOIIECCOB;
BBITIOJIHATh XUMUYECKUM IKCIIEPUMEHT B MOJTHOM OK 01
COOTBETCTBMM C TMpaBWIAMH  O€30MaCHOCTH; OK 02
HaOJII01aTh, (bukcupoBaTh i OIINCBLIBATh OK 04
15. Jlabopamopnas paboma Ne 3. YTIIEeBOIOPOIBL. 211p DE3YIILTATE! ) MPOBEACHHOTO XUMIHACCKOTO | ype 5
JKCIIEPUMEHTA; yCT&Ii’dBJIHB&TI: 3aBI/ICI/IMOCTE OK 06
MEKIy  KaYeCTBEHHOM M KONMYECTBEHHOH | r. -
CTOPOHAMU XHMHYECKUX OOBEKTOB U IPOIIECCOB; OK 09
coOro1aTh MpaBuiia 0€30MacHOr0 OOpalleHHs ¢
TOPIOYMMH ¥ TOKCUYHBIMH  BEIIECTBAMH,
1a60paTOpPHBIM 000PYIOBAHUEM.
3HaTh: XapaKTEPUCTUKY COCTaBa, CTPOCHUS,
16. JTabopamopnan paboma Ne 4. CriaptsL. 2p CBOIICTB, nonyrieHI/m Y MPUMEHEHUs] BaKHEUIIINX
MpeACTaBUTENCH KJIacCOB OpraHUYEeCKUX
Tema 2.4. Anbaeruabl 1 keToubl. KapooHoBbIe 6T+21p COCJIMHEHMN: METaHOJIa M JTaHOJa, CIOXKHBIX
KHCJIOTBI. YTJ1eBOAbl. AMHUHOKHCJIOTBI. beakn 3(hupos, JKAPOB, MBI, aJIbAETUI0OB
17 Ilonstue o Kap6OHI/IHLHHX COCIUHECHUSAX. 2 ((l)OpMaJIBIleFI/IHOB u aleTanbaeruaa),
' Anpnerunpl. KapOOHOBBIE KUCITOTHI. KapOOHOBBIX ~ KUCJIOT  (YKCYCHOM  KMCIIOTBI), OK 01
[TonsiTre 06 yriaeBonax. MoHocaxapubl. MOHOCaxapua0B (TJH0KO3BI), AucaxapuiaoB OK 02
18. | Hucaxapuusl. [lonmucaxapuasl [Torstue 00 2T (caxapossl), — MHOJNMCAaXapuuoB  (Kpaxmama | OK 04
aMHUHaX. AMUHOKUCIOTEL beinku I_IeJ'IJ'IIOJ'IO3BI); aHWJINHaA, aMHHOKMHCIIOT, 6CJ'IKOB, OK 05
19. | Jlabopamopnas paboma Ne 5. Anbaerusi. . HWCKYCCTBEHHBIX M CHHTETHYECKHUX BOJIOKOH, OK 06
Kap6oHOBBIE KHCITOTBHI. P KaydyKoOB, INTACTMAacC. OK 07
Ha3Banus oprannueckux n3y4eHHBIX BEIIECTB 1O OK 09
TPUBUAIILHOMN WJIM MEKTyHAPOIHOU
. HOMEHKJIaType.
20. OOobmenne 1 cuCTEMATH3ALNS SHAHMI 110 2T YMeTb: oTpakaTb XUMHUECKHE MPOLECCHI C

OpFaHHqCCKOﬁ XUMHUHU

ITOMOIIIBK YPABHEHUN XUMHUYECKUX PEAKIIHL;
OOBSICHATB CYIIIHOCTh XMMUYECKHUX MPOLIECCOB;
BBITOJIHATh XUMUYECKUI YKCIIEPUMEHT B ITOJTHOM
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COOTBETCTBHUH C IPaBUIaMU 0€30IaCHOCTH;
HaOJI0AaTh, PUKCHPOBATH M ONHCHIBATH
pe3yJbTaThl IPOBEJCHHOTO XUMHUYECKOTO
IKCIEPUMEHTA; YCTAaHABIIUBATh 3aBUCUMOCTh
MEXK1y KQUECTBEHHOM U KOJMYECTBEHHOMN
CTOPOHAMH XMMHUYECKHX OOBEKTOB U MPOIIECCOB;
co0uro1aTh MmpaBuiia 0€30MacHOro 00paIeHUs ¢
TOPIOYMMH M TOKCUYHBIMH BEIIECTBAMH,
71a00paTOPHBIM 000PYTOBAHHEM.

39 (291+10ap)

* JInst XapaKTepUCTUKU YPOBHSI OCBOCHHUS y4eOHOTO MaTepHralla HCIIOJIB3YIOTCS CIeIyone 0003HaYeHUs:

1 — o3HakOMUTENbHBIN (y3HABaHUE paHee N3YUYEeHHBIX 00BEKTOB, CBOMCTB);

2 — peTpOAYKTUBHBIN (BBITIOTHEHUE ICATEIIEHOCTH 110 00pa3ily, HHCTPYKIIUU HIIH TIOJI 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 MO0 KOJIMYECTBY O0YJArOIINXCS;
- 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. —
Texcr:  snextponHwld  //  Jlab:  2JIeKTpoHHO-OMOnMmoTeunas  cucrema. —  URL:
https://e.lanbook.com/book/153910.

2. IIpece, N. A. Opranunueckas xumus: yaeOHoe nocobue ans cno / U. A. Ilpecc. — Cankr-
[TerepOypr: Jlanp, 2021. — 432 c¢. — ISBN 978-5-8114-7074-7. — Texkcr: a1ekTpoHHBIi // JIaHb:
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4 KOHTPOJIb U OLIEHKA PE3YJbTATOB OCBOEHUS YYEBHOM

TACIATITAHBI

KOHTpOJIL H OLECHKA pPC3yJIbTaTOB OCBOCHHUA y‘lC6HOI>'I AUCHUILIMHBL OCYHICCTBIIACTCA

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)

®opMbl 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,
ANIEKTPOOTPULIATEIIFHOCTh, ~ BAJICHTHOCTh,  CTCICHb
OKHUCIICHHS, MOJIb, MOJISIDHAsi Macca, MOJISIpHBIA 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  peaKilvy, 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.

— YCTaHaBIUBaTh SBOITIOIIMOHHYIO CYIITHOCTH | - OLICHKA 3a BBINOJIHEHHE
MCH/IEJICEBCKOH M COBPEMEHHOW  (hOPMYJMPOBOK | MHAMBUIYAIbHBIX U TECTOBBIX 3aaHUM,
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 HUMH
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 KPUCTAJUIMYCCKUX PCHICTOK;,

- OIICHKa 3a BBITIOJTHEHHUE
WHJIUBUyAJIbHBIX U TECTOBBIX 3aJIaHU.

— HCTIONB30BaTh B Y4eOHOH ©  TpodecCHOHAITLHON
JIEATEIIbHOCTH XUMUYECKUE TEPMHUHBI U CUMBOJINKY;

- OLCHKa 3a BBIIIOJIHCHUC U 3alIUTy
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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OLIEHKH Pe3yJIbTATOB 00y4eHHsl

- OIICHKA 3a pCHICHUC 3a/1a4;

— OTpaXkaTh XMMHYECKHE TPOIECCH 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 MpPHU3HAKKU OOIIEro H Pa3IUYHOTO B
TUTIOJIOTHM  peaKkuui A HEOPraHUYecKoh |
OPraHUYeCcCKON XUMUH;

- OIICHKa 3a BBIMIOJHEHUEC W 3allUTy
JabopaTOpPHEIX PaboT;

- OIICHKA 3a BBITTOJTHCHHE
WHMBUIYaJILHBIX ¥ TECTOBBIX 33JIaHUM;

— 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 3aJIaHUI;

— 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.

— Habmonath, (UKCHpOBaTH W ONUCHIBATH PE3yJIbTATHI
NPOBEIEHHOTO XMMUYIECKOTO SKCIIEPUMEHTA;

- OICHKAa 3a BBINOJIHEHHE M 3aIIUTy
mabopaTOPHBIX 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.

— pemarp pacueTHbIC 33Jaud N0 XUMHUYECKUM (opMyinaM U
YPABHEHUSIM;

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

BBIITOJIHCHUC

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

Ipoucxogdamue B

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

- OLICHKA 3a BBITIOJTHEHHE
WHIMBHIYaJbHBIX U TECTOBBIX 3aJlaHUI.

— OmpeneNnsaTh BO3MOXHOCTH MPOTEKAHUS XMMHYECKHX | - OLCHKA 3a BBIMOJHCHHE W 3alllUTy
NPEBpaLICHNH B Pa3IMUHBIX 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 BJIHWSHUC 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 IPOU3BOJICTBE;

- OIICHKA 3a BBIMIOJHEHUE W 3allUTy
J1abopaTOpPHEIX PaboT;

- OIICHKA 3a BBITTOJTHCHHE
WHMBUTyaJIbHBIX ¥ TECTOBBIX 33JIaHUM;

3HATH:
— OlpeJeNicHdsd  CIACAYIOIIMX  XUMHYECKMX  IOHATUM: | - OICHKA 3a BBHIIOJHCHHE M 3alIUTy
BEIIECTBO, XHMHYECKHI DIIEMEHT, aTOM, MOJIEKyJa, | JaDOpaTOpHBIX padoT,
OTHOCHUTENFHBIE aTOMHAs W MOJIEKYJISIpHAsT MacChl, WOH, | - OIIEHKa 3a BBITIOJIHCHUE
aJUIOTPOIIHS, HU30TOIIBI, XUMHUYECKAS CBsI3b, | MHAMBHYaIbHBIX U TECTOBBIX 3aJaHHN;
3EKTPOOTPULIATEILHOCTb, BaJICHTHOCTb, CTEICHb

OKHUCIICHHS, MOJIb, MOJISIDHAsi Macca, MOJSIPHBIA 00beM
ra3000pa3HbIX BEIIECTB, BEIIECTBA MOJCKYJSIPHOTO U
HEMOJICKYJISIPHOTO CTPOCHUSI, PACTBOPBI, AICKTPOIUT M
HEIICKTPOJIUT,  DJICKTPOIUTHUYECKAs  HCCOLHUALHS,
OKHCIIMTEJIb W BOCCTAHOBHUTENb,  OKHCICHHE U
BOCCTaHOBJIEHHUE, TEIoBOH 3 dekT peakunu, CKOPOCTh
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 ITIOJIOKCHUS TeOpI/II/I XUMHUYECCKOTI'O CTpOGHI/ISI
OPraHUYECKUX COEAMHEHUA U XApaKTEPUCTUKY B CBETE
3TOM TEOPUHU CBOMCTB OCHOBHBIX KJIACCOB OPraHUYECKHUX
COCIUHCHUH;

- OIIEHKa 3a BBHIMOJIHEHHE W 3alIUTY
1m1abopaTOPHBIX padoT;

- OLICHKA 3a BBITIOJTHEHHE
WHJIMBUTYalIbHBIX U TECTOBBIX 3aJIaHHH.

— 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, CTPOEHUSI, CBOWCTB, MOTYUECHHS
U npuMeHeHus BakHenmux Hemetaios (VIII A, VIIA,
VIA rpymm, a takke azora u ¢ocdopa, yriaepona u
KPEMHHUS1, BOAOPOJIA) U MX COCTUHEHUI],

- 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 HApOJIHOXO35MCTBEHHOM IJIaHE MPEICTaBUTENEH;

- OIICHKa 3a BBIMIOJHEHUE W 3allUTy
J1abopaTOPHEIX PabdoT;

- OIICHKA 3a BBITTOJTHCHHE
WHMBUIyaJIbHBIX ¥ TECTOBBIX 3aJIaHUM;

— 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),
MOJINCAaxapuIoB (KpaxManga ¥ IIEeJUTIOJIO3HI), aHWIMHA,
AMHHOKUCIIOT, 0eTKOB, HCKYCCTBEHHBIX u
CHUHTETHYECKHX BOJIOKOH, KAY1yKOB, TJIACTMAcCC;

- 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, HampaBleHHI0, (a3e, HaIUIHIO
KaTalu3aTopa, M3MCHCHUIO  CTCNeHEH  OKHCICHHS
3JIEMEHTOB, 00Pa3yIOIINX BEIIECTBA;

- OICHKa 3a BBIMOJHCHHEC U 3aIlUTy
J1a00PaTOPHBIX padoT;

- OIICHKa 3a BBIIIOJTHCHUC
WHIMBUIYaIbHBIX U TECTOBBIX 3aIaHUN;

— KJacCU(UKAIUIO BEMIECTB M MPOIECCOB C TOYKH 3PEHUS
OKHCJIEHUSA-BOCCTAHOBIICHU.

- OIICHKa 3a BBIMOJHCHHEC M 3allUTy
J1a00PaTOPHBIX PadoT;

- OIICHKa 3a BBIIIOJTHCHUEC
WHIMBUIYaIbHBIX U TECTOBBIX 3aaHUN;
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