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1 IACIIOPT PABOYEN ITPOT'PAMMbBI YYEBHOM U CIHUIIINHBI

11 O0JacTh NpMeHeHHs padoyeil NPOrpaMMsl
Xumus

Pabouass mporpamma y4eOHOW TUCIMIUIMHBI SIBJISIETCS YacThIO IPOTPAMMBI ITOATOTOBKH
cnenuanucTtoB cpenHero 3seHa B coorBerctBUM ¢ PI'OC mo cnemumansHoct CIIO 13.02.02
TennocHabxeHne U TEIVIOTEXHUYECKOE 000pyaoBaHue (YPOBEHB MOATOTOBKU 0A30BbIN).

1.2 MecTto yyeOHOM nucuuiuiuHbl B cTpyKType IIIICC3: 6a30Basi nucuumimHa
0011e00pa30BaTEIBLHOI0 IMKJIA.

1.3 Henn m 3apauMm AUCHMINVIMHBI — TPe0OBaHHMS K pe3yJbTaTaM OCBOCHHS
AUCHHUIJIMHBI:
B pesynbrare ocBoeHUS yueOHON NUCIMIUIMHBI O0YYAIOIINICS JOKEH YMETh:

— OIIEpUPOBaTh CIEAYIOIIUMU XHUMHYECKMUMHU MOHSATUSMU: BEIIECTBO, XMUMHUYECKUU
3JIEMEHT, aToOM, MOJIEKYJlIa, OTHOCHUTEIbHBIE aTOMHAas M MOJICKYJISIpHAasT MacChl, HOH,
AJIOTPOMNHMSI, U30TOMBI, XUMHUUYECKasl CBSI3b, AJIEKTPOOTPHULATEILHOCTh, BaJ€HTHOCTb, CTEIEHb
OKHUCJICHHS, MOJb, MOJSIpHAs Macca, MOJSpPHBI 00beM ra3oo0pa3HBbIX BEIIECTB, BEIIECTBA
MOJIEKYJISIPHOTO W HEMOJIEKYJISIPHOTO CTPOEHHUS, PAacTBOPBI, B3JIEKTPOIUT M HEJIEKTPOJIUT,
3JIEKTPOJINTUYECKAS] ~ JUCCOLMANMs, OKHCIWUTEIb U  BOCCTAaHOBUTENb, OKUCIEHUE W
BOCCTaHOBJICHHE, TEIUIOBOW 3(PQEKT peakuuu, CKOpPOCTb XHMHUYECKOW peaKkIuH, KaTalus,
XUMHYECKOE paBHOBECHE, YIJIEPOJIHBIM cKeneT, (YHKIUMOHANbHAS TPYINa, H30MEpHs,
TOMOJIOTHS;

— YCTAaHABIIMBATh INPUYMHHO-CIEICTBEHHYIO CBSI3b MEXIY COJIEP)KAHUEM 3aKOHOB
COXPaHEHMsI MacChl BEIIECTB U IOCTOSHCTBA COCTaBa BEIIECTB M HAIMCAHUEM XUMHYECKHX
bopMyI U ypaBHEHU;

— YCTaHABJIMBATh DJBOJIOLMOHHYIO CYIIHOCTb MEHJEIEEBCKO M  COBPEMEHHOU
dopmynupoBok nepuoguueckoro 3akona /[.M1.Menneneesa;

— 00BACHATH (U3NYECKUN CMBIC CHUMBOJHUKU MEPUOJNYECKON TaOIUIbl XMUMUYECKUX
snemeHToB JI.M.MenneneeBa (HOMEpOB »3JIeMEHTa, MEPHOAA, TPYMNbI) M yCTaHABIUBATbH
IPUYMHHO-CJIE/ICTBEHHYIO CBSI3b MEXJY CTPOCHHEM aTOMa U 3aKOHOMEPHOCTSIMU H3MEHEHUs
CBOWCTB JIEMEHTOB U 00Pa30BaHHBIX UMH BELECTB B EpUOJIaX U IPyIMax;

— YCTAHABJIMBATh 3aBUCHUMOCTh CBOMCTB XMMHYECKHX BEIIECTB OT CTPOECHUS AaTOMOB
00pa3yromux X XMMHUYECKHUX 3JIEMEHTOB;

— OOBSCHATH 3aBHCHMOCTb CBOMCTB BEIIECTB OT UX COCTaBa U  CTPOCHHSA
KPUCTATIMYECKHUX PELIETOK;

— HCII0JIb30BaTh B y4eOHOU M MPO(heCcCHOHATLHON 1eATeIbHOCTH XUMUUECKHE TEPMUHBI
Y CUMBOJIUKY;

— OTpa)kaTh COCTAaB OPraHUYECKUX COCTMHEHUH C MOMOIIBI0O XUMUYECKUX (HOpMYT;

— OTpaXkaTb XUMUYECKHE MPOLIECCH C TOMOLIbIO YPAaBHEHUI XUMUYECKUX PEAKIUI;

— 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;

— BBINOJHATh XUMHUYECKUH HKCIIEPUMEHT B IIOJIHOM COOTBETCTBHUM C IpaBUJIaMU
0€30I1aCHOCTH;



— HabmoAaTh, (PUKCUPOBATh M OIUCHIBATH PE3YNIbTATHl MPOBEJCHHOTO 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;

— OIPEIENATh BO3MOXHOCTH IIPOTEKAaHUS XHMUYECKUX IPEBPAILEHUN 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 3a/JaHHON KOHLIEHTPAIMU B ObITY U Ha IPOU3BO/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, OTHOCHTEJIbHBIE AaTOMHasi W MOJIEKYJSIpHAs MaccChl, HWOH, aJUIOTPOIMS,
M30TOIbI, XUMHUYECKasl CBA3b, JJIEKTPOOTPULATENBHOCTD, BAJIEHTHOCTh, CTENEHb OKHUCIICHMS,
MOJIb, MOJISIpHAsl Macca, MOJISIPHBINA 00BbEM ra3000pa3HbIX BEIIECTB, BELIECTBA MOJIEKYJISIPHOIO
Y HEMOJIEKYJSPHOIO CTPOEHMS, PACTBOPBI, MIEKTPOJIUT U HEIIEKTPOJIHT, JIEKTPOIUTHUECKAS
JUCCOLIMAIMsS, OKHUCIUTENIb U BOCCTAHOBHUTENb, OKHMCIEHHE W BOCCTAHOBJIEHHE, TEIJIOBOM
3pPEeKT peakIuH, CKOPOCTh XMMUYECKOH peakIuH, KaTalu3, XMMHUYEeCKOe paBHOBECHE,
YIJIEPOAHBIN CKeNeT, QyHKIMOHATIbHAs IPyIa, H30MEepusi, 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 THUIOB XMMUYECKUX CBSI3€H M OTHOCHTEIBHOCTH 3TOM
TUIIOJIOTUH;

— OCHOBHBIE TIOJIOKEHUS TEOPUH DJIEKTPOJIUTHUECKON AMCCOLMAIMM U XapaKTEPUCTUKY
B CBETE 3TOI TEOPUU CBOMCTB OCHOBHBIX KJIACCOB HEOPIaHUUYECKUX COEANHEHN;

— OCHOBHBIE MOJIOXKEHUS TEOPUH XMMHYECKOI0 CTPOSHHS] OPraHUYEeCKUX COETMHEHUN U
XapaKTepUCTUKY B CBETE STOW TEOPUU CBOMCTB OCHOBHBIX KJIACCOB OPraHUYECKHUX COEIMHEHUI;

— 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 U 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 (JIKAHOB, LIUKJIOAJIKAHOB, aJIKCHOB, aJJKHHOB, aPEHOB) U UX Hauboiee
3HAYUMBIX B HAPOJHOXO34MCTBEHHOM ILUIAaHE NPEICTaBUTENICH;

— XapaKTEpUCTUKY COCTaBa, CTPOEHUS], CBOWCTB, ITOJIyYE€HUS U IPUMEHEHUS BaXKHEUIIINX
IpeCTaBUTENeH KIIaCCOB OPraHNYECKUX COCAMHEHUI: METaHOoa U ITAHOJIA, CIIOKHBIX 3(HUPOB,
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JKUPOB, MBUI, aIbIeruaoB ((hopMambAeTHAOB U aleTalbAeruaa), KETOHOB (aIeToHa),
KapOOHOBBIX KHUCJIOT (YKCYCHOM KHCIIOTBI), MOHOCAaxXxapuaoB (TJIIOKO3bI), JAHUCAXapUIOB
(caxapo3bl), MoNHMcaxapuaoB (KpaxMaia M IIEJUTFOJIO3bI), aHWJINHA, AMHUHOKHCIOT, OCIKOB,
HCKYCCTBEHHBIX U CHHTETHUYECKUX BOJIOKOH, KayuyKOB, IJIACTMACC;

— Ha3BaHMS OPTAaHMYECKUX M3YYEHHBIX BEIIECTB MO TPUBUAIBLHON WM MEXKIyHAPOIHOU
HOMEHKJIAType;

— KJIacCU(UKAIMIO XUMUYECKUX PEAKIUI 10 pa3InIHBIM MPU3HAKAM: YHUCITY U COCTaBYy
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 coaep:kanusi yueOHON AUCHUIUIMHBI «XUMHS» 00ECIEUMBACT JOCTHKEHUE CTYJIEHTAMU
CIIEIYIOIIUX PE3yIbTaTOB:

JIMYHOCTHBIX:

— YYBCTBO FOPJIOCTU U YBXKEHHS K UCTOPUU U JIOCTHXKEHUSM OT€YECTBEHHON XUMHUYECKOI
HAyKH; XUMUYECKH T'PaMOTHOE TOBEJCHUE B MPO(ECCHOHAIBLHON NEATCIHHOCTH W B OBITY INPHU
o0pallleHuy ¢ XUMUYECKUMH BEIIeCTBAMU, MaTepUaIaMU U TIPOIECCAMH;

— TOTOBHOCTH K IPOJIOJDKCHHIO 0O0pa30BaHUs M TOBBINICHHUS KBaTU(UKAIUNA B M30paHHOU
po(hecCHOHANBHOM IeATENbHOCTH U OOBEKTUBHOE OCO3HAHUE POJIM XUMHUYECKHX KOMIIETEHIUI B
3TOM;

— YMEHHE HCMOJb30BaTh JOCTHIKEHHUS COBPEMEHHON XUMHUYECKOW HAYKH U XUMHYECKHX
TEXHOJIOTMH JJI TIOBBINICHUS COOCTBCHHOTO HHTEIUICKTYAIBHOTO Pa3BHTHS BBIOpaHHOM
npodeccuoHaNbHOM NesTeNbHOCTH;

MeTanpeIMeTHbIX:

— HCIOJIb30BaHME PA3JIMYHBIX BHUAOB IO3HABATENBHOM JEATEIBHOCTH M OCHOBHBIX
MHTEJJIEKTYaJIbHBIX Omepaluuid (MMOCTAaHOBKM 3ajaud, (QOpMYJIMpOBaHUS TUIOTE3, aHaIW3a |
CUHTE3a, CpaBHEHUS, 0000IIEeHNS, CHCTEeMAaTU3alluH, BBISABICHUSI IPUYUHHO-CIEICTBEHHBIX CBS3EH,
MOMCKa aHaJIOroB, (POPMYIMPOBAHUS BBIBOJOB) Ul PEIICHUS MTOCTABIEHHON 3aJlauM, NPUMEHEHNE
OCHOBHBIX METOJIOB MMO3HAHUs (HAOIIOACHUSI, HAYYHOTO SKCIIEPUMEHTA) ISl U3YUEHUs PA3IUYHBIX
CTOPOH XHMHUYECKUX OOBEKTOB U TMPOIECCOB, C KOTOPHIMU BO3HUKAET HEOOXOAMMOCTh
CTaJIKMBaThCs B MpodeccruoHaIbHOU cdepe;

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

NpeJIMeTHbIX:

— c(OpMUPOBAHHOCTH TMPEACTABICHUN O MECTE XMMHUHU B COBPEMEHHOW HAay4YHOW KapTHHE
MUpa; TTOHUMAHUE POJM XUMUU B (POPMHpPOBAHHHM KPYyrozopa u (yHKIHMOHATHHOW TPaMOTHOCTH
YyeJioBeKa I pellieHus MPaKTUUECKUX 3aj1ay;

— BIIaJICHHE OCHOBOIMOJIATalOUMMUA XUMHUYECKUMH TMOHSTHUSIMHU, TEOPUSMHU, 3aKOHAMU U
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHME XUMUYECKON TEPMUHOJIOTHEN M CUMBOJIMKOM;

— BJIQJICHUE OCHOBHBIMU METOJAMH HAYYHOTO MO3HAHUsS, HCIOJb3yeMbIMU B XHUMHHU:
HaOJII0/IEHUEM, ONHMCAaHMEM, HM3MEPEHUEM, SKCIIEpUMEHTOM; yMeHHe oOpalaThiBaTh, OOBSICHATH
pe3ynbTaThl MPOBEAEHHBIX OMBITOB W JENaTh BBIBOJABI; TOTOBHOCTh M CIIOCOOHOCTH MPHUMEHSTH
METO/IbI TTIO3HAHUS TPU PEIICHUH MPAKTHYECKUX 3a/1a4;

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

— BIIaJICHHE TIPABUIIAMU TEXHUKH 0€30MaCHOCTH MPHU UCTIOIH30BAHUN XUMUYECKHUX BEIIECCTB;

— c(hOpPMHPOBAHHOCTH COOCTBEHHOMW MO3HUITUH 10 OTHOIICHHUIO K XMMUYECKON MH(pOpMaInu,
MOJIy4aeMOU U3 Pa3HbIX UCTOYHHUKOB.

TexHHUK NOJDKEH 00a1aTh OOIMMU KOMIIETEHIUSAMU, BKIFOYAIOIUMH B ce0s1 ClIOCOOHOCTD:

OK 01 Bseibupats cmocoObl pemieHus 3agad  OpodecCHOHATBHON  JIEATENbHOCTH,
MPUMEHUTEIBHO K Pa3IMYHBIM KOHTEKCTaM.



OK 02 Hcnonb3oBaTh COBPEMEHHBIE CpEACTBAa IIOMCKAa, aHajdM3a W MHTEPIPETalH
uHpopMaluu U WHGOPMALMOHHBIE TEXHOJOTUHU [UIsl BBINOJHEHUS 3343y NpoQecCHOHAIbHON
JESTEIIbHOCTH.

OK 04 D¢ddexTuBHO B3auMOACHCTBOBATh U PaOOTATh B KOJIJIEKTUBE M KOMaHJIE.

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

OK 06 [IposiBAsTH Tpa’kAaHCKO-TIATPUOTHYECKYIO MO3UIHIO, IEMOHCTPUPOBATH OCO3HAHHOE
MOBE/ICHHE Ha OCHOBE TPAJUIIMOHHBIX OOIIEYEIOBEYECKUX LIEHHOCTEH, B TOM YHCIE C Y4eTOM
TrapMOHHU3ALUN MEXKHAIMOHAJIBHBIX W MEXKPEIUTHO3HBIX OTHOLICHUH, NPUMEHATh CTaHIapTHI
AHTUKOPPYIMIIUOHHOTO OBE/ICHUSI.

OK 07 CopneiicTBoBaTh COXpPaHEHUIO OKPYKAIOMIEH CpeIbl, pPecypcocOepekeHHIo,
MPUMEHSTh 3HAaHUSI 00 U3MEHEHUH KIIMMaTa, MPUHIUIIBI OEPEXKITUBOTO MPOU3BOCTBA, IPHEKTUBHO
JIECTBOBATH B UPE3BBIYAHHBIX CUTYaLUsX.

OK 09 Ilonb3oBatbcs mNpodeccHOHANIBHON JOKYMEHTAlMe Ha TOCYJapCTBEHHOM H
MHOCTPAaHHOM SI3BIKAX.



2 CTPYKTYPA U COAEP)KAHUE YYEBHOU JUCIHUATLIAHBI

Bun yuyeOHo# padoThI

O0BbeM yacoB

MaxkcumanbHasi 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 o0yuyarmerocs (Bcero) -
[TpomexxyTounas arrectauus: B popme qudpepeHInpoBaHHOTO 3a4eTa 2cemectp




2.1 TemaTnyeckuii IUVIaH U coieprKaHue Y4eOHOH TUCHUIVINHBI XHMHUS
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Paszjnen 1 O0masi u HeopraHuyeckasi XUMHs 23 191+4ap
Tema 1.1 Xumusi — HayKka 0 BelecTBax 2 2T 3HaTh: OMNpEeAENeHUS XUMHUYECKUX IIOHATUH;
3aKOHBl  COXPAaHEHHsS  Macchl  BEIECTB U
IIOCTOSTHCTBA COCTaBa BEIIECTB.
YMeTh: onepupoBaTh XUMUYECKHMMH IOHATUSMU;
yCTaHaBIMBATh TNPUYUHHO-CIIEJCTBEHHYIO CBS3b
MEXy COACPKAHUEM 3aKOHOB COXPAaHEHUS MacChl
BELIECTB M IIOCTOSHCTBA COCTaBa BEIIECTB U
HalMCaHUEeM XUMHUYECKUX (OpMyN M ypaBHEHUH;
Beenenue. Cocras BeuiecTBa. M3mepenue HCII0JIb30BaTh B y4yeOHOW U Mpo¢ecCHOHaIbHOU
1. BEILIECTBA. ATperaTHble COCTOSIHUSI BEIIECTBA. 2 21 NEeATEILHOCTH XHUMHUYECKHE TEPMUHBI n| OK24 1
CwMmecu BeliecTs. CUMBOJIMKY; pellaTh pacyeTHble 3aJayd [0
XUMUYECKMM  (opMyaaM U ypaBHEHUSM;
yCTaHaBIIUBAaTh 3aBHCHUMOCTh MEXY
KaueCTBEHHOW W KOJMYECTBEHHOW CTOpPOHAMH
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 TMOJOXKEHUIO B
Crtpoenue aroma. nepuoanueckoit cucreme .M. Menaeneesa.
2. \ Ilepuonnueckuit 3akoH [I.1. Menneneena. 2 2T YMers: yCTaHaBJIMBAaTh SBOJIIOLIUOHHYIO 1




Crpoenue atoma. CocTaBieHUE 3JIEKTPOHHBIX
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[.M. MeHnneneeBa u
yCTaHaBJIMBaTh HPUYMHHO-CIEJCTBEHHYIO CBS3b
MEXIy CTPOCHHEM aTroMa U 3aKOHOMEPHOCTSMHU
U3MEHEHUs CBOMCTB 3JIEMEHTOB U 00Opa30BaHHBIX
MMH  BELIECTB B I€pUOJaX U  IpYIIax;
yCTaHaBJIMBATh 3aBUCUMOCTh CBOWCTB
XUMHYCCKUX BCHICCTB OT CTPOCHUA AaTOMOB
0o0pa3ylolmMX MX  XMMHUYECKMX  DJIEMEHTOB;
OTpakaThb XHMMHYECKHE TIPOLECCH C TOMOIIBIO
YPaBHEHMH XMMHUYECKHUX peakUHil; OOBSACHITH
CYITHOCTb XMMHUUYCCKHX IMTPOLECCOB.

OK1,
2,4

Tema 1.3 CTpoenne BemecTpa

2T

ITonsatre o xumMmueckoi cBs3u. KoBasienTHas
XAMUYeCKas CBI3b. IOHHAs XMMUUYECKas CBA3b.
MeTtannudeckas XUMHUUYSCKas CBSI3b.
Bonoponnas xumudeckas CBsI3b.
KommiekcoobpazoBanue.

2T

3HaTh: XapakTepUCTUKY BaXXKHEHIIMX THUIIOB
XUMHUUYECKHX CBS3eH M OTHOCHTEIBHOCTH DTOH
THUIIOJOTHUH.

VYMeTh: 00BICHATE 3aBUCUMOCTE CBOMCTB BEIIECTB
OT MX COCTaBa M CTPOECHUSA KPUCTALINYECKUX
PEIIETOK.

OK 24

Tema 1.4 /IncnepcHbie CHCTEMBI

2T

[lonsiTHE 0 IMCTIEPCHBIX CUCTEMAaX. 3HAYECHHE
JIMCTIEPCHBIX CUCTEM )KUBOW U HE)KUBOU
MIPUPOJE U NPAKTUUECKOM KU3HU YEIOBEKA.

2T

3HaTh: KJIACCHU(UKALMIO JUCHEPCHBIX CUCTEM B
3aBUCUMOCTM  OT  arperarHoro  COCTOSIHUA
JMCTIEPCUOHHOM cpeabl M AMCIIepcHOW dasbl, a
TaKke IO pa3Mepy UX YacTHI]; 3Ha4YeHHE
JUCIIEPCHBIX CUCTEMAaxX JKMBOM MW  HEXHUBOU
MIPUPO/IE U PAKTHUECKOH KU3HU YeJIOBEeKa.

VYMmers: OIepUpOBaThH CIIEYIOIUMU
XUMHYECKUMU TMOHATHSIMU: JucnepcHas ¢asa,
JMCIIEPCUOHHAsA  cpella, TIpyOOAMCIIEpCHBIE U
TOHKOJIMUCIIEPCHBIE CUCTEMBI, KOATyJISIIHsL.

OK 1,2

Tema 1.5. Xumuyeckue peakiumu

2T

5.

Knaccudukanmss XuMHUueCKiX peakiiuid.
CkopocTh XUMHUYECKUX peakuuidl. OOpaTUMOCTh
XUMHYECKUX PEAKIUi. X UMUYECKOE

2T

3HaTh: OMpeAeNieHUs] XUMUYECKUX TOHATHH;
KJIacCCU(PUKALMIO  XUMHYECKUX  peakuuid 1o
pa3NUYHBIM  TMPU3HAKAM: YHUCIY H  COCTaBY
MPOAYKTOB M PEAareHTOB, TEIUIOBOMY 3 (dEKTy,

OK 2,4

10




paBHOBECHE.

HanpaBlcHUIO, (ase, HATMYMIO KaTaIM3aTopa,
WU3MCHCHHMIO CTENCHEH OKHCICHHUS 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 IMPOTCKAaHUA XUMHUYCCKUX
NpPEBpAICHUNA B Pa3IMYHBIX YCIOBHUSX; pEIIaTh
pacyeTHbIC 3aJauu.

Tema 1.6. OcHOBHBIE KJIACCHI HEOPTAaHUYECKHX
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;
OOBSICHATH CYIIHOCTb XUMHUYECKUX IPOLECCOB;
BBINIOJIHATh XUMHYECKUH 3KCIEPUMEHT B MOJIHOM
COOTBETCTBUM C MpaBUJIaMH  O€30MacHOCTH;
HaOmonaTh,  (QUKCUPOBaTH M ONMUCHIBATH
pe3yIbTaTh IIPOBEJEHHOTO XUMHYECKOTO
9KCIIEPUMEHTA; COO0aTh MpaBuia 0€30M1acHOro
oOpalieHuss C TOpPIOYMMU U TOKCHUYHBIMHU
BEIIECTBAMH, JJAOOPATOPHBIM 000PYIOBAHUEM.

OK 2,4

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;
OCHOBHBIE€ TTOJIOKEHUS TEOPHH
3JEKTPOJIUTUYECKON JUCCOLMAIUN U
XapaKTEPUCTUKY B CBETE 3TOW TEOPUU CBOMCTB
OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCTUHEHUM.
YMeTh: onepupoBaTh XUMHUYECKUMU TOHSATHSIMH,
pemaTh pacueTHble 3aJaud M TOJArOTABIUBATH
pacTBOPHI 33JaHHON KOHIICHTpAIlMK B OBITY U Ha
MPOU3BOJICTBE; OTPAXKATh XUMUUYECKHE MPOLECCHI
C TOMONIBIO YpPAaBHEHUM XMMHUYECKUX PEAKIIHIA;

OK 2,4
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OOBSICHSITh CYITHOCTh XWMHYECKHX IPOIIECCOB;
BBIIIOJIHATh XUMUYECKUN 3KCIEPUMEHT B MOJHOM
COOTBETCTBUM C TMpaBUiIaMH O€30MacHOCTH;
HaOmonaTh,  (UKCHUpoOBaTH U ONKCHIBATh
pe3yabTaThl MPOBEACHHOTO XUMHUYECKOTO
JKCIIEPUMEHTa; cOOII0aTh MpaBuia 0€301acHOro
oOpaimieHuss ¢ TOPIOYMAMH ©  TOKCUYHBIMHU
BEIIeCTBAMHU, J1a0OPaTOPHBIM 000PYJOBAHHUEM.

Tema 1.8. OKHCANTEIBHO-BOCCTAHOBUTEIbHDBIE

3HaTh: OMNpENEeICHUS XUMHYECKUX IOHSATHUH;

peaxkiun 21 KJIAaCCU(PDMKAIIUIO BEIIECTB M MPOIECCOB C TOYKH
3pEHMs OKUCIICHUSI-BOCCTAHOBIICHUS.
YMeTbh: onepupoBaTh XUMHUUYECKHUMH TOHSATHUSIMU;
COCTABJISITh YPAaBHEHUS PpEAKIUH C TMOMOIIbIO
METO/Ja d3JEKTPOHHOTO OallaHca;  BBIMOJIHATH
XUMHUYCCKHHA AKCIIEPUMECHT B TTOJTHOM
8. OKHCIIUTEIIbHO-BOCCTAHOBUTEIIPHBIC PEAKIIHH.
21 COOTBETCTBMM C mpaBwiamu Oe3omacHoctH; | OK 2,4
MeTo[1 37IeKTPOHHOTO OallaHca.
HaOmoMaTh,  (UKCHUpOBATH W OINHKCHIBATH
pe3ynbTaThl MIPOBEICHHOTO XUMHUYECKOTO
SKCTIIEPUMEHTA; COOI0aTh MpaBuia 0€30MacHOro
oOpaiieHuss ¢ TOPIOYMMH H  TOKCUYHBIMHU
BEIIECTBAMH, JJAOOPATOPHBIM 00OPYIOBAHUEM.
Tema 1.9. Xumus 3J1eMEHTOB 31+4ap | 3HaTh: XapaKTEpPUCTUKY COCTaBa, CTPOCHMS,
O6m1as xapaktepuctruka MetayioB. Oomue CBOMCTB, TIOJIYYCHHS] M MPUMEHEHUS BaKHEHIIINX
crocoObI moay4yeHus MmetamioB. Kopposus metamoB (la u Il a rpynmn, amoMuHus, xenesa u
9. MetaiuioB. lllenounsie 1 menoYHO3eMeNbHBIC It HEeKoTOphIX d-amemeHTOoB) W ux coenuHenuit; | OK 1,2,5
METaJIbl AJTIOMUHUHN U €T0 COeTUHEHUS. XapaKTePUCTHKY COCTaBa, CTPOCHHUS, CBOWCTB,
Keneso u ero coenuHEHMSI. MOJIYICHUsST W TPHMCHEHUS  BaKHEUIITHX
1kypc 2 cemecTp HemetauioB (VIII a, VIla, VIa rpynm, a taxxe
OO6mras xapakTeprucTuka HemeTaoB. Bogopo. asora u ¢ocdopa, yriepoga U KPEMHHS,
10 bnaroponnsie rasel. I'anorensl. Cepa u ee 2 BOJIOPO/Ia) ¥ UX COCJMHEHHH. OK 2.4.7
' coenuHeHHs. A30T 1 pocdop. Yriepon u YMeTp: yCTaHaBIMBaTh 3aBHCUMOCTb CBOMCTB T
KPEMHHUI. XUMHYECKHX BEIIECTB OT CTPOSHHUS aTOMOB
11 JlaboparopHas pabota Ne 1 [Tonyuenue u 21p oOpasyromux — Hx XHIXH/I‘IeCKHX BHGMeHTOBV; OK
" | cBOMCTBA HEMETAJLJIOB. UCIONB30BaTh B y4eOHOH M Npo(EecCHMOHANbHOM | 14,79
12. | JlabopatopHas padora Ne 2 Crienupuaeckue 251p ACATCIIBHOCTH XUMHWYCCKUC TEPMUHBI u OK

12




CBOMCTBa METAJIJIOB. 3a4E€THOE 3aHITHE I10
o01eil 1 HeOpraHWYECKONH XUMUHU

CUMBOIIMKY; OTPaKaTh XUMHUYECKUE IMPOIECCHI C
NOMOIIbIO YPaBHEHHM XHUMHYECKHX PpEaKIUi;
OOBSICHSITh CYITHOCTh XWMHUYECKHX IPOIIECCOB;
COCTaBJISITh ypPAaBHEHHUS pEaKUuid C MOMOUIbIO
METOZa JJEKTPOHHOro OanaHca, TMPOBOAMTH
CaMOCTOSITENIbHBIH MOMCK XUMHYECKON
nHDOpPMAIIMA C HCIOJIb30BAHUEM  Pa3IUYHBIX
UCTOYHUKOB  (HAYYHO-MIOMYJISIPHBIX — HM3JAAHUH,
KOMIIBIOTEPHBIX 0a3 JTAHHBIX, pecypcoB
UHTEpHETA);  WCIOIB30BaTh  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’Kalollel cpeibl
HAa OpraHW3M 4YeJOBeKa W JIPYyrHe JKUBBIC
OpTaHU3MBI; KPUTHYECKH OIICHUBATH
JIOCTOBEPHOCTh ~ XHMHYECKOW  HWH(pOpMaImu,
MOCTYMAIOIEeH U3 pa3HbIX UCTOYHHUKOB.

1,4,7,9

Pa3nea 2. Oprannyeckasi XMMHs 10T+621p
Tema 2.1 OcHOBHBIC NOHATHSI OPrAHUYECKON XUMHUH > 3HATh: OMNpPENEICHUS CIEAYIOINUX XUMHYECKHX
U TEOPHS CTPOECHUSI OPraHNYeCKUX COeIMHEeHM I MOHATHM: YIIIEpOAHBIA CKEJeT, (PyHKIIMOHAIbHAS
rpynmna, W30Mepus, TOMOJIOTHS; OCHOBHBIE
MOJIOKEHHUST TEOPHUH  XMMHMUYECKOTO  CTPOEHUs
IIpenmer oprannueckoit xumuu. Teopus OpPraHMYECKUX COCIUHEHMM M XapaKTEPUCTUKY B
CTPOEHUS OPraHUYECKUX coeTuHEHn A.M. CBETE€ 3TOW TEOPHUU CBOMCTB OCHOBHBIX KJIACCOB
byrneposa. Knaccudukanus opraHnueckux OpPraHMYECKUX COESAUHEHUH.
13 coenHeHN. OCHOBBI HOMEHKJIATYPbI o YMers: ONEPUPOBATH CHEAYIOIUMH | - 4

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

XUMUYECKHUMH TOHATHSAMM: YIJIEPOJHBIA CKEJET,
(yHKIIMOHATIBHAS TPYIINA, U30MEPHs], TOMOJIOTHS;
UCIOJb30BaTh B Y4eOHOH M MpodhecCHOHAIbHON
NEeSATeIbHOCTH  XUMHYECKHEe  TEpPMHUHBI U
CHUMBOJIUKY; OTpakaTb COCTaB OpPraHMYECKHX
COEAMHEHUI C IOMOIIBI0 XUMHUYECKUX (hopMyi;

13




yCTaHABIIMBATh MPU3HAKU OOIIETO ¥ Pa3IUIHOTO B
TUIOJOTHHA DPEAaKUUH Uil HEOPTaHWYeCKOH u
OpTaHHYECKOM XUMUH; MIPOBOJNTH
CaMOCTOSITEIIbHBIN TIOUCK XUMHAYECKON
MHDOpPMAIIMA C HCIIOJIb30BAHUEM  PA3TUYHBIX
UCTOYHUKOB  (HAyYHO-TIOMYJISIPHBIX  W3JIAHHA,
KOMITBIOTEPHBIX ~ 0a3  JaHHBIX,  PECYpCOB
WHTEPHETa);  KCIOJb30BaTh  KOMITBIOTEPHBIX
TEXHOJOTHH i1  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; OOBSACHATH
XUMHUYECKHE SIBIICHHS, IIPOUCXOSIINE B TIPUPOJIC,
OBITY M Ha IMPOW3BOACTBE; COOJIIOJATH IpaBHIIA
JKOJIOTHUECKH  TPaMOTHOTO  TIOBEEHUS B
OKpy)Karolllel  cpeae;  OLEHUBATh  BIUSHUE
XUMHUYECKOTO 3arps3HEHHs] OKpY’Kalolleil cpembl
Ha OpraHW3M 4YeJIOBEKa U JpPYrde IKHUBBIC
OpTaHU3MBIL; KPUTHYECKH OIICHUBATH
JIOCTOBEPHOCTh ~ XHMHYECKOW  HWH(pOpMaIwH,
MOCTYMAIOIEeH U3 pa3HbIX UCTOYHHUKOB.

Tema 2.2 YraeBogopoabl. 'mapoxcuiibHble

21+47p
COe/IMHEHHUsI
Ankassl. AnkeHsbl. . AnkuHbl. CTpoeHMe U
14. | xknaccudukanus cnupToB. [IpenenbHble 2T
OJTHOATOMHBIE CITUPTHI. MHOTOATOMHBIE CITPTHI.
15.
Jlabopamopnas paboma Ne 3. YTIeBOIOPOIBI. 2m1p

3HaTh: XapaKTEPUCTHUKY COCTaBa, CTPOCHUS,
CBOMCTB, NOJIYYeHHUS] M MPUMEHEHUS Ba)XKHEHUIINX
KJIACCOB  YTJIEBOJOPOJOB  (QJIKaHOB, aJIKCHOB,
QJKMHOB) ® WX Haumboyiee 3HAYUMBIX B
HapOJTHOXO3SMCTBEHHOM IIJIaHE TPEICTaBUTEIICH;
Ha3BaHUs OPTraHWYECKUX HM3YUYEHHBIX BEIIECTB IO
TPUBHAIILHON A0 MEXTyHApOTHOU
HOMEHKIIATYpE;

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

OK 24

OK
1,2,49
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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. Jlabopamopuas paboma Ne 4. CiupThI. 271p
Tema 2.4. Anbaernabl 1 Ketonbl. KapooHoBbie 61+21p
KHCJOThI. YIJ1eBoAbl. AMMHOKHCJ0ThI. beakn

17 [TonsTHE O KAPOOHUIILHBIX COCAMHEHUSX. o

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

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

aMHHaX. AMUHOKHUCIOTBL. benku

19. | Jlabopamopnas paboma Ne 5. AnbIerusl. o

KapOoHoBBIE KHCTOTHI. p

20. O06o001IeHrEe U CHCTEMATH3aLNs 3HAHUH 110 7

OpraHN4YeCKOM XUMHH

3HaTh: XapaKTEPUCTHKY COCTaBa, CTPOCHUS,
CBOMCTB, NOJIYYEHHUS] M MPUMEHEHUS Ba)KHEHIINX
npeJcTaBuTeNeH KJIaCCOB OpraHUYECKUX
COCIMHEHUI: METaHOJIA M H3TAHOJA, CIIOXKHBIX
3¢hupos, JKUPOB, MBLI, aJIbJICTUIOB
(bopmanbaeruaon u areTaabJAeTu/Ia),
KapOOHOBBIX  KHCIOT  (YKCYCHOM  KHUCJOTBI),
MOHOCAaXapHuI0B (TJTFOKO3B), JIMCaxapuioB
(caxapo3bl), moJucaxapuIoB  (Kpaxmajia W
[EJUTION03bl); aHWJIMHA, AMUHOKHUCIOT, OENKOB,
HWCKYCCTBEHHBIX M CHHTETHYECKHX BOJIOKOH,
Kay4yKOB, IJIaCTMAcCC.

Ha3Banus oprannuecknx n3y4eHHbIX BEIIECTB MO
TPUBUAIILHON WJIM MEKyHAPOIHOU
HOMEHKJIAType.

YMeTb: oTpakaTb XUMHUECKHE MPOLECCHI C
MOMOIIBI0 YPABHEHUN XUMUYECKUX PEAKIINIA;
OOBSICHSTH CYIITHOCTh XUMUYECKUX MPOIIECCOB;
BBITIOJTHATH XUMHYECKUH IKCIIEPUMEHT B MTOJTHOM
COOTBETCTBHH C MPaBUJIaMU O€30MMACHOCTH;
Ha0II01aTh, (PUKCUPOBATH U OMUCHIBATH
pe3yAbTaThl MPOBEJEHHOTO XUMUYECKOTO
JKCTIEPUMEHTA; YCTaHABIUBATh 3aBHCHUMOCTD
MEXy KaueCTBEHHOMN M KOJIMYECTBEHHON
CTOPOHAMHU XMMHUYECKHUX OOBEKTOB U MPOIECCOB;

OK 1,2,4

OK 2,4

OK 24,5

OK 2,45
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coOuro1aTh mpasuiia 0€301MacHOro 00paeHNs ¢
TOPIOYUMH M TOKCHYHBIMH BEILIECTBAMH,
1a00paTOpHBIM 000PYTOBAHHUEM.

39 (291+10ap)

* 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 MO0 KOJIMYECTBY O0YJArOIINXCS;
- pabouee MecTO IpenoaBaress;

- KJIaCCHAsl JI0CKa,;

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

- naboparopun XuMHUU

O6opynoBanue 1a00paTopuu:
- naboparopHas 1ocyaa 1 000py10BaHHE;
- XUMHUYCCKNEC PCAKTHUBEI.

TexHnueckue cpeacTBa 00y4eHHUs:
- MyJIbTUMEI1a 000py10BaHHE

3.2. UndopmanuonHoe odecrniedenne o0yueHust

OCHOBHBIE HCTOYHUKHU:

1. AxmeroB, H. C. O6mas u Heopranuueckass Xumus: yueOHuk Juig By3oB / H. C. AxmeTos.
— 12-e m3x., crep. — Cankr-IlerepOypr: Jlans, 2021. — 744 ¢. — ISBN 978-5-8114-6983-3. —
Tekct:  anexktpoHHblid  //  JlaHb:  a7eKkTpoHHO-OMOIMoTeuHas  cuctema. —  URL:
https://e.lanbook.com/book/153910.

2. IIpece, N. A. Opranunueckas xumust: yaeOHoe nocobue ans cno / U. A. Ilpecc. — Cankr-
[TerepOypr: Jlanp, 2021. — 432 ¢. — ISBN 978-5-8114-7074-7. — Texkcr: anekTpoHHBIi // JIaHb:
aNeKTpOHHO-OnbIHoTeyHas cucrema. — URL: https://e.lanbook.com/book/154411.

JIonOTHUTENbHBIE HCTOYHUKH:

3. Kupumios, B. B. Heopranuueckass xumus. TeopeTnueckue ocHOBBI: yueOHUK / B. B.
Kupunnos. — Cankr-IlerepOypr: Jlanp, 2020. — 352 ¢. — ISBN 978-5-8114-4376-5. — Tekcr:
AIEKTPOHHBIN /l Jlanb: 3JIEKTPOHHO-OMOIMOTEe HAs cucTema. — URL:
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4 KOHTPOJIb U OLIEHKA PE3YJbTATOB OCBOEHUS YYEBHOM

TACIATLITAHBI

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
(oCcBOEHHBbIE€ YMEHMSI, YCBOCHHbIE 3HAHUS)

®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,
9NIEKTPOOTPUIATEIBHOCTh, ~ BAJIEHTHOCTh,  CTENCHb
OKHCIICHHSI, 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
XMUMHYECKOH  peakIuy, KaTaJm3, XUMHYECKOE
paBHOBECHE, YIICPOMHBIH CKeneT, (YHKIHOHATIbHAsS
rpyIIa, K30MepHsi, TOMOJIOTHUSI;

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

- OIIeHKA 3a BBITTOJTHCHHE
WHJIUBUYAJIbHBIX U TECTOBBIX 3aJIaHUI;

- OLICHKA 3a peIlCHHE 3a/1aY.

— YCTaHaBJIMBATb NPUYUHHO-CICACTBECHHYIO CBiA3b MCKIY
COJZCPKAHUEM 3aKOHOB COXpaHCHHA MACChl BCHICCTB U

- OLOCHKa 3a BBIIIOJHCHUC U 3alUTy
J1a00PaTOPHBIX PadoT;

IIOCTOSHCTBA  COCTaBa  BEIUNECTB M  HAMMCAaHUEM | - OLICHKA 3a BBIIOJIHEHHE
XUMHYECKUX (POPMYIT U ypaBHEHHIA; VHJUBUIYaJbHBIX U TECTOBBIX 3aJaHUM;
- 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,

TPYyNNbl) W YCTAaHOBIMBATH MPUYMHHO-CIIEICTBEHHYIO
CBSI3b MEXJY CTPOEHHUEM aTOMa U 3aKOHOMEPHOCTSMH
MW3MEHEHHUS! CBOMCTB 3JIEMEHTOB U OOpa30BaHHBIX HUMH
BEILECTB B IEPUOJIAX U IPyIIax;

— YCTaHaBIWBaTh  3aBHUCHUMOCTh CBOWCTB  XHMHUYECKHX
BEIIECTB OT CTPOCHHWS AaTOMOB OOpa3yloIMHMX WX
XUMHYECKHX 3JIEMEHTOB;

- OIICHKa 3a BBIIIOJTHCHUEC
HWHIANBUAYAJIbHBIX U TECTOBBIX 3a):[aHI/If/’I.

— OOBSICHATH 3aBHCUMOCTH CBOICTB BC€IICCTB OT UX COCTaBa
" CTPOCHUA KPUCTAIUIMYCCKUX PCHICTOK;,

- OLICHKa 3a BBITIOJTHCHUEC
WHIANBUAYAJIbHBIX U TECTOBBIX SaﬂaHHﬁ.

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

- OLOCHKa 3a BBIIIOJIHCHUC MW 3allUuTy
J1abopaTOPHEIX PaboT;

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

- OIICHKA 32 pelleHHe 3a/1a4;

— OTpaXkaTh COCTaB OPraHMYECKUX COCTUHEHHH C TTOMOILBIO
XUMUYECKUX (HOpMYT;

- OIICHKa 3a BBIOJIHEHUE W 3allUTy
J1abopaTOPHEIX PaboT;

- OIIeHKa 3a BBITTOJTHEHHE
VHMBUTyAJILHBIX ¥ TECTOBBIX 3aJIaHUM;

18
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@®opMbI U MeTO/IbI KOHTPOJISA U
OLIEHKH Pe3yJIbTATOB 00y4eHusl

- OIICHKA 3a pCHICHUC 3a/1a4;

— OTpaXkaTh XMMHYECKHE TPOIECCH C TIOMOIIBI0 yPaBHEHHH
XHMHYECKUX pPeaKiuii;

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

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

— 0OBSICHATE CYIIHOCTb XUMUYCCKUX MPOLECCOB;

- OIICHKA 3a BBIMOJIHECHHE W 3aIlUTY
71a00PaTOPHBIX padoT;

- OIICHKA 3a BBITIOJTHEHHE
WHINBUIYATbHBIX U TECTOBBIX 33 JaHU.

— yCTaHAaBIUBATh TMPHU3HAKH OOIIET0 M PazIuyHOrO B
THUINOJIOTUM  pEaKkUMd Ui HEOPraHUYEeCKOW U
OpraHUYECKON XUMUU;

- OLOCHKa 3a BBIIIOJHCHUC U 3alUTy
mabopaToOpHBIX padoT;

- OLICHKA 3a BBITIOJTHEHHE
WHJIUBUYAJIbHBIX U TECTOBBIX 3aJIaHMUII;

— COCTaBIIATh YpaBHEHHWS PEaKIUii C MOMOIIBI METOa

- OICHKa 3a BBIIIOJHEHUE W 3alUTy

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;

— BBINIOJIHATH XUMUYECKUHN OKCIICPUMCHT B
COOTBCTCTBUU C ITPpaBUIIAMU 6630HaCHOCTH;

IIOJTHOM

- OICHKa 3a BBIIOJHEHUE W 3allUTy
MPaKTUYECKUX U 1a0OpaTOpHBIX padoT;
- OIIEHKa 3a BBITIOTHEHNE
VHAMBHUIyaJIbHBIX M TECTOBBIX 33JaHHUM.

- HaGJ’IIOILaTI), (1)I/IKCI/IpOBaTI: U OIIUCBIBATL PE3YJIbTAThI
MMPOBCACHHOTO XUMHWYCCKOTO SKCIICPUMCHTA,

- OICHKa 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.

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

- OIIEHKa 3a BBHIMOJIHEHHE W 3alIUTY
1mabopaTOPHBIX padoT;
- OLIEHKA 3a
WHIMBUIyalIbHBIX 33J[aHUH;

BBITIOJTHCHUEC

— OOBSCHATH XUMHUYECKUE SIBJICHUS,
mpupoac, 6LITy " Ha IPOU3BOACTBE;

Ipoucxoadamue B

- OLIEHKA 3a BBHINOJIHEHHE M 3aIINUTY
nabopaTopHBIX padoT;

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

— OmpeneNniaTh BO3MOXHOCTH MPOTEKAHUS XMMHYECKMX | - OLEHKA 3a BBIMOJHCHHE W 3allUTy
NPEBpaLICHNH B Pa3IMUHBIX YCIOBHUSX; 71a00paTOpHBIX padoT;
- OIICHKa 3a BBIIIOJTHCHUEC
WHIMBUIYaJIbHBIX U TECTOBBIX 3aJaHUH.
— coONOJaTh  MpaBWia  OKOJIOTHYECKH  TPAMOTHOrO | - OLIEHKA 3a BHIIOJIHEHHE J1abOpaTOPHBIX
MIOBEJICHUS B OKpPYIKaIOLIEN cpene; paoor;
— OLICHMBATh  BIMSHHE  XUMHYECKOTO  3arps3HEHus | - OLIEHKa 3a BBITIOJTHEHHE

OKpY’)KarfoIel CpeApl Ha OpraHU3M 4YeJOBEeKa W IpYyThe
JKUBBIC OPTaHU3MEI;

WHWBUTyaJILHBIX ¥ TECTOBBIX 3aJIaHUM;
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— coOmromaTh  TpaBWia  Oe3omacHOro  oOpamieHws ¢
TOPIOYMMH U TOKCHYHBIMH BEIECTBAMHU, JIAOOPATOPHBIM
000pyIOBaHUEM;

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

— MOATOTAaBIMBATh PAcTBOPHl 33JaHHOM KOHIEHTpAalMu B
OBITY U Ha IPOU3BOJICTBE;

- OIICHKA 3a BBIOJIHEHUE W 3alUTy
J1abopaTOpPHEIX PaboT;

- OIICHKA 3a BBITTOJTHCHHE
WHMBUTyaJIbHBIX ¥ TECTOBBIX 33JIaHUM;

3HATB:

— ONpPENENICHUs  CIEAYIONMX  XWMHUYECKMX  TOHATHH: | - OICHKA 3a BBIIOJIHEHUE W 3alIUTy
BEIIECTBO, XMUMHYECKHIl DJIEMEHT, aToOM, MOIEKya, | J7a00paTOpHBIX padorT,
OTHOCHUTEIIbHBIE aTOMHAs U MOJIEKYJISIpHAs MaccChl, HOH, | - OLICHKA 3a BBITIOJTHEHNE
aJTOTPOIIHA, M30TOIIBL, XUMHYECcKas CBS3b, | MHAMBUAYAIILHBIX U TECTOBBIX 3aJaHUM,
3EKTPOOTPULIATEILHOCTb, BaJICHTHOCTb, CTeleHb

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 CKeneT, (YHKIHOHATIbHAsS
rpyIIa, U30Mepusi, FTOMOJIOTUS;

— 3aKOHbI COXPAaHCHHUA MAaCChl
cocCTaBa BC€IICCTB,

BC€OICCTB M IIOCTOSAHCTBaA

- OIIGHKa 3a BBHIMOJIHEHHE W 3alIUTY
1mabopaTOPHBIX padoT;

- OLICHKA 3a BBITIOJTHEHHE
WHINBUIyalIbHBIX U TECTOBBIX 33JJaHUH;

— 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.

— OCHOBHBIC TIIOJIOXKCHUA TCOpI/II/I BHeKTPOHHTquCKOﬁ
JIUCCOLIMAIIMM U XapaKTePUCTUKY B CBETE 3TOM TEOPUHU
CBOfICTB OCHOBHBIX KJIaCCOB HeOpFaHI/IT-IeCKI/IX
COCIMHCHHIA;

- OLOCHKa 3a BBIIIOJJHCHUC MW 3allUTy
JabopaTOPHEIX PaboT;

- OIICHKA 3a BEITIOJTHEHUE
WHIMBUTyaJIbHBIX ¥ TECTOBBIX 3aJIaHUM;

— 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 3aJIaHHH.

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

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

— XapaKTepUCTHKY COCTaBa, CTPOSHUS, CBOWCTB, MOTYUCHHS
1 puMeHeHus BaxHeHmmx HemetawioB (VIII A, VIIA,
VIA rpymm, a takke azora u ¢ocdopa, yriaepona u
KPEMHHSI, BOJOPO/JIa) U UX COCTUHECHHU;

- OIICHKa 3a BBIIIOJTHCHUC
WHANBUAYAJIbHBIX 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 BBIOJIHEHUE W 3alUTy
J1abopaTOPHEIX PabdoT;

- OIICHKA 3a BBITTOJTHCHHE
WHMBUIYaJIbHBIX U TECTOBBIX 33JIaHUM;

— XapaKTepUCTHUKY COCTaBa, CTPOCHHS, CBOWCTB, MONyYCHUS
W TPUMEHEHHUS BAXKHEHIIMX TMpelCTaBUTEIEH KIIacCoB
OpraHHYECKUX COCOUHEHHUI: MeTaHoJda U JTaHoJja,
CIOXHBIX ~ 3(QUPOB, KHUPOB, MBUI,  albACTHIOB
(bopmampaerumoB W amneTambleruaa),  KETOHOB
(ametoHa), KapOOHOBBIX KHCIOT (YKCYCHOW KHCIIOTHI),
MOHOCaXapHuIIoB (TJIFOKO3BI), JUCAaXapHIOB (caxapo3bl),
nmonucaxapuioB (Kpaxmalia W IEJUTIONO03bl), aHWINHA,

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

- OLICHKA 3a BBITTOJTHCHHE
WHIMBUIYaJIbHBIX U TECTOBBIX 3aaHUN;

AMHHOKHUCIJIOT, 6GJ'IKOB, HNCKYCCTBEHHBIX n
CUHTCTHYCCKHX BOJIOKOH, KAY4YYKOB, IIJIACTMACC,
— Ha3BaHUA OpPraHnvdcCKux HU3YYCHHBIX BCIICCTB mo | - OHLCHKa 3a BBIIIOJIHCHUC U 3alIUTy

TPUBUAJILHOW MIIM MEXIYHAPOJHON HOMEHKIIATYPE;

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, 00Pa3yHOIINX BEIIECTBA;

- OIICHKa 3a BBIMOJIHCHHE U 3allUTy
J1a00PaTOPHBIX padoT;

- OIICHKa 3a BBIIIOJTHCHUC
WHIMBUIYaIbHBIX U TECTOBBIX 3aIaHUN;

- Knaccmbm(aumo BCHICCTB U IMPOLCCCOB C TOYKHU 3PCHHUA
OKHCJICHUA-BOCCTAHOBJICHUA.

- OIICHKA 3a BBIMOJIHCHHE U 3alUTy
J1a00PaTOPHBIX PadoT;

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

21




	stamp:ГАРУС МИХАИЛ ВИКТОРОВИЧ:1: 


