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1 IACIIOPT PABOYEWM ITPOIT'PAMMbBI YYEBHOM JTUCIUILIUHBI

11 O0JacTh NpMeHeHHs padoyeil NPOorpaMMsl

Pabouast mporpamMMa y4eOHON IWCHMILIUHBI SIBISCTCS YacThiO IMPOTPAMMBI TOJITOTOBKU
CIIeNUaIuCTOB cpenHero 3BeHa B cooTBercTBHM ¢ PI'OC mo cmenmanbHoctu CIIO 09.02.07
«upopmanronHsie cucteMsl 1 mporpammupoBanue» ot 09.12.2016r.

1.2 Mecto y4yeoHoii Aucuumiaunsl B crpykrype IIIICC3: 6azoBas nuciuIinHa.
13 Henn m 3apauyMm AUCHMINVIMHBI — TPe0OBaHMSA K pe3yJbTaTaM OCBOCHHUS
AUCUMILIUHBI:

B pesynbrare ocBoeHUS yueOHON NUCIMIUIMHBI O0YYAIOIINICS JOKEH YMETh:

— OIEpUPOBATh CIEAYIOIIUMU XHUMHYECKUMHU MOHSATUSMU: BEIIECTBO, XMUMHUYECKUU
3JIEMEHT, aToOM, MOJEKYJIa, OTHOCHUTEIbHBIE aTOMHAas M MOJIEKYJISIpHAsT MacChl, HOH,
AJIOTPONHMSI, U30TOMBI, XUMHUUYECKasl CBSI3b, AJIEKTPOOTPHULATEILHOCTh, BaJ€HTHOCTb, CTEIEHb
OKHUCJICHHS, MOJb, MOJSIpHas Macca, MOJSpPHBI 00beM ra3oo0pa3HBIX BEIIECTB, BEIIECTBA
MOJIEKYJISIPHOTO W HEMOJIEKYJISIPHOIO CTPOEHHUS, PAacTBOPBI, B3JIEKTPOIUT M HEDIIEKTPOJIUT,
3JIEKTPOJINTUYECKAS] ~ JUCCOLMAIMs, OKHCIWUTEIb M  BOCCTAHOBUTENb, OKUCIEHUE W
BOCCTaHOBJICHHE, TEIUIOBOW 3(PQEeKT peakuuu, CKOpPOCTb XMMHUYECKOW peakIuH, KaTalus,
XUMHYECKOE paBHOBECHE, YIJIEPOJIHBIM cKeneT, (YHKIUMOHANbHAS TPYINa, H30MEpHs,
TOMOJIOTHS;

— YCTaHaBJIMBAaThb MPUYUHHO-CIEACTBEHHYIO CBSI3b MEXAY COJIEP)KAaHHUEM 3aKOHOB
COXpPAHEHHUsI MAacChl BEIIECTB M IOCTOSHCTBA COCTAaBa BEIIECTB M HANMMCAHUEM XHUMHUYECKHUX
dbopMyI U ypaBHEHU;

— YCTaHABJIMBATh DJBOJIOLMOHHYIO CYIIHOCTb MEHJEIEEBCKO M  COBPEMEHHOMU
bopmynupoBok nepuoguueckoro 3akona /[.M1.Menneneesa;

— 00BACHATh (U3NYECKUN CMBIC CHUMBOJHUKU MEPUOJNYECKON TaOIUIbl XMUMUYECKUX
anemeHToB JI.M.MeHaeneeBa (HOMEpOB 3JIeMEHTa, MEpPHOAA, TPYMNbI) M yCTaHABIUBATbH
IPUYMHHO-CJIE/ICTBEHHYIO CBSI3b MEXJY CTPOCHHEM aTOMa U 3aKOHOMEPHOCTSIMU M3MEHEHUs
CBOWCTB 3JIEMEHTOB U 00Pa30BaHHBIX UMH BEILECTB B EpUOJIaX U IPyIMax;

— YCTAaHaBJIMBATh 3aBUCHUMOCTb CBOMCTB XMMHUYECKHX BEIECTB OT CTPOECHUS ATOMOB
00pa3yromux X XUMHUYECKHUX 3JIEMEHTOB;

— OOBSCHATH 3aBHCHMOCTb CBOMCTB BELIECTB OT HUX COCTaBa U  CTPOCHUS
KPUCTAJTIMYECKHUX PELIETOK;

— HCII0JIb30BaTh B y4eOHOU M MPOo(heCcCHOHATBLHON 1eATeIbHOCTH XUMUUECKHE TEPMUHBI
Y CUMBOJIUKY;

— OTpa)kaTh COCTAaB OPraHUYECKUX COCTMHEHUHN C IIOMOIIBI0O XUMHUECKUX (HOpMYT;

— OTpaXkaTb XUMUYECKHE MPOLIECCH C TOMOLIbI0 YPAaBHEHUIN XUMUYECKUX PEAKIUI;

— OOBSACHATH CYIIHOCTh XUMUYECKHX MPOIIECCOB;

— YCTaHaBIIMBAaTh MpPHU3HAKW OOLIET0 M pa3IU4YHOTO B THUIMOJOTHUM peakuuid Jyis
HEOPraHWYECKON U OpraHUYeCKON XUMUH;

— COCTaBJIATh YPaBHEHHUs PEAKLIUi C MOMOIIIBIO METOa AIEKTPOHHOTO OajaHca;

— OOBSACHSATH 3aBUCUMOCTb CKOPOCTH XUMHUUYECKOM peakui 1 MOJ0KEHUsI XUMHUUYECKOTO
pPaBHOBECHSI OT Pa3INYHBIX (PaKTOPOB;

— BBINIOJIHATh XWMHUYECKUI SKCIIEPUMEHT B TIOJHOM COOTBETCTBHHM C IpaBUIaMH
0€30I1aCHOCTH;

— HabmoAaTh, (PUKCUPOBATh M OINHUCHIBATH PE3YNbTAThl MPOBEICHHOTO XHMHYECKOTO
IKCIEPUMEHTA;



— MPOBOJUTH CAMOCTOSATEIHHBIA MOUCK XUMHUYECKOW WH(OPMALUK C HCIOIH30BAHUEM
pa3IMYHBIX HMCTOYHUKOB (HAyYHO-TIONMYJSPHBIX W3/aHUN, KOMIIBIOTEPHBIX 0a3 JaHHbIX,
pecypcoB UnTepHeTa);

— HCII0JIb30BAaTh KOMITBIOTEPHBIX TEXHOJOTUHN A1 00pabOTKU U mepeaadyu XUMUYECKOM
uH(pOpMaIIUU U e MPeICTaBICHHs] B Pa3INYHbIX (hopMax;

— YCTaHaBJIMBAaTh 3aBUCUMOCTh MEXAY Kauye€CTBEHHOW M KOJIMYECTBEHHOW CTOPOHAMU
XUMHUYECKHX 0O0BEKTOB H MPOIIECCOB;

— peliaTh pacyeTHbIE 33J]a41 [0 XUMUYECKUM (OopMyJIaM U YPaBHEHUSIM;

— OOBACHATH XHMHUYECKHUE SIBJICHHS, MPOUCXOJAIINE B TMpUpoAe, ObITY U Ha
IIPOU3BOICTBE;

— OIpeAeNATh BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKUX MPEBPALIEHUNA B Pa3IMYHBIX
YCIIOBHUSIX;

— co0MI01aTh MpaBUiIa SKOJOTHUYECKH IPAMOTHOTO MOBEACHUS B OKPYXKAIOIIeH cpee;

— OLICHMBATh BIIUSIHUE XUMHUYECKOTO 3arps3HEHHUs OKPYXKaIolleld Cpeabl HAa OpPraHu3M
YEJIOBEKa U APYTHE KUBbIC OPTaHU3MBI,

— cobmogaTh TpaBuia 0e30macHOro oOpallleHuss ¢ TOPIOYUMH U TOKCHYHBIMH
BelIeCTBaMH, J1a00paTOPHBIM 000PYyI0OBaHHEM;

— MOJTrOTaBJIUBATh PACTBOPHI 33JAHHOM KOHIICHTPALIMU B OBITY U HA TIPOU3BOCTBE;

— KPUTUYECKHU OICHUBATh JOCTOBEPHOCTh XMMHYCCKON MH(DOpMAIIHH, TOCTYIAIOMEH 13
Pa3HBIX UCTOUYHUKOB.

B pe3ynbrate ocBoeHUs yueOHOM NUCHUIUIMHBI 00YYarOIIHIACs TOMKEH 3HATH:

— OIPEACIICHUs CICAYIONINX XUMUYECKUX MOHSATHH: BEIIECTBO, XUMUUYECKHHN SJIEMEHT,
aTOM, MOJIEKYyJa, OTHOCHUTEJIbHBIE AaTOMHasi M MOJIEKYJISIpHAs MacChl, HOH, aJUIOTPOIMS,
M30TONBI, XUMHUUYECKAsl CBA3b, AJIEKTPOOTPHUIATEIbHOCTh, BAJIEHTHOCTh, CTENEHb OKHCIICHUS,
MOJIb, MOJISIpHasl Macca, MOJISIPHbINA 00BEM ra3000pa3HbIX BEIIECTB, BELIECTBA MOJEKYJISIPHOIO
1 HEMOJIEKYJIIPHOTO CTPOEHHUS, PACTBOPBI, JIEKTPOIUT U HEIJIEKTPOJIHT, FJIEKTPOIUTHYECKAS
JUCCOLIMAIMsS, OKHCIUTENb U BOCCTAHOBHUTENb, OKHMCIEHHE W BOCCTAHOBJICHHE, TEIJIOBOM
abdeKkT peakiuu, CKOPOCTh XWMHUYECKOW peakluu, KaTaliu3, XHMHUYECKOe paBHOBECHE,
YTJIEPOJIHBIN CKeNEeT, GyHKIMOHATIbHAS TPYyIIa, H30MEPHSs, TOMOJIOTHS;

— 3aKOHBI COXPaHEHUs1 MacChl BEIIECTB M MOCTOSIHCTBA COCTABA BEILIECTB;

— XapaKTepUCTUKY DJIEMEHTOB MaJbIX M OOJIBIIUX TMEPUOJOB IO HMX TOJIOKEHHUIO B
Ilepnonnueckoni cucreme J1.11.Menneneena;

— XapaKTepUCTUKY BAXHEHIIMX TUIOB XUMHUYECKHUX CBSI3€d M OTHOCHTEIBHOCTH 3TOH
TUIIOJIOTUH;

— OCHOBHBIE TIOJIOKEHUSI TEOPUH DJICKTPOJIUTHUECKON NUCCOIMAIUNA U XaPaKTEPUCTUKY
B CBETE ATON TEOPHUU CBOWCTB OCHOBHBIX KJIACCOB HEOPTaHUUYECKUX COEIUHEHUI;

— OCHOBHBIE TIOJIO)KEHUSI TEOPUU XUMHUYECKOTO CTPOCHHS] OPraHUYECKUX COCIUHEHUN U
XapaKTEPUCTUKY B CBETE 3TOIM TEOPUU CBOMCTB OCHOBHBIX KJIACCOB OPTaHUYECKUX COETMHEHUII;

— XapaKTEepUCTUKY COCTaBa, CTPOCHUS, CBOMCTB, MOJYyUYCHUS U TPUMEHEHHUS BaXKHEHIIINX
metauioB (IA u Il A rpymi, amroMuHus, *Kene3a U HEKOTOPhIX d-3JIEMEHTOB) U UX COCIMHEHMUIA,

— XapaKTEepUCTUKY COCTaBa, CTPOEHUS, CBOMCTB, MOJYYEHHS U IPUMEHEHUS BaXKHEHIITNX
HemeraiioB (VIII A, VIIA, VIA rpynn, a takxke a3zora u ¢ocdopa, yriepoga U KpeMHUs,
BOJIOPO/Ia) U UX COCTMHEHUI;

— XapaKTEepUCTUKY COCTaBa, CTPOEHUS, CBOMCTB, MOJYUYEHUS U TPUMEHEHUS BaXKHEUIIINX
KJIACCOB YTJIEBOJOPO/IOB (AJIKaHOB, IMKIJIOAIIKAHOB, aJIKEHOB, aJIKWHOB, apEHOB) U WX HauboJee
3HAYMMBIX B HAPOJIHOXO35IMCTBEHHOM IIJIaHE TIPE/ICTABUTEIECH;

— XapaKTEepUCTUKY COCTaBa, CTPOEHUS, CBOMCTB, MOJYYEHHUs U TPUMEHEHUS BaXKHEUIIINX
MpeJICTaBUTENIeH KIaCCOB OPraHMYEeCKUX COSAMHEHUN: METaHOJIa U 3TAHOJA, CJIOKHBIX 3(pUpOB,
JKUPOB, MBUI, aIbJIeruaoB ((hopMambAETUAOB U aleTalbJeruaa), KETOHOB (aIeToHa),
KapOOHOBBIX KHUCIOT (YKCYCHOM KHCJIOTHI), MOHOCAaxXapuioB (TJIFOKO3bI), JHUCaXapHaI0B
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(caxaposbl), mMonMcaxapujoB (KpaxMania M IEJUTFOJIO3bI), aHWJINHA, AMHUHOKHUCIOT, OENKOB,
HCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH, Kay4yKOB, I1JIJACTMACC;

— Ha3BaHUS OPraHMYECKUX M3YUEHHBIX BEILECTB 110 TPUBHUAIBHOW WM MEXKIYHAPOIHON
HOMEHKJIATypE;

— KJIaCCU()MKALUIO XUMUYECKUX PEAKIMNA MO Pa3TUYHBIM IMPU3HAKAM: YUCIY U COCTaBY
IPOAYKTOB M PEareHTOB, TEIUIOBOMY 3 QeKTy, HanpaBieHUIo, (a3e, HATMYUIO KaTalu3aTopa,
M3MEHEHUIO CTENICHEe OKHCIICHHSI 3JIEMEHTOB, 00Pa3yIOIUX BEIECTBa;

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

OcBoeHue coaepxkaHusl Y4€OHON AUCUMILIMHBI «XUMUSI» 00€CIIEUMBAET JOCTH)KEHHUE CTYJIEHTaMU
CJIEYIOLIUX PE3YJIbTATOB:

JINYHOCTHBIX:

— YyBCTBO F'OPJIOCTH M YBAKEHUSI K UICTOPUU U JTOCTHIKEHUSM OTEUECTBEHHOW XMMHUYECKOU
HAyK{; XUMHYECKH T'PaMOTHOE MOBEJCHHE B MPOPECCHOHATBHOU NEATETBHOCTH U B OBITY IpH
o0pallleHuu ¢ XUMUYECKUMH BEIIeCTBAMU, MaTepUualaMy U TPOIECCAMU;

— TOTOBHOCTH K TPOJIOJDKCHUIO 00pa30BaHMS M TOBBIMICHHS KBaTH(PHUKAIUU B M30paHHOMN
po(hecCHOHANBEHOM IeATENbHOCTH U OOBEKTUBHOE OCO3HAHUE POJIM XUMHUYECKHX KOMIIETEHIHI B
TOM;

— YMEHHUE MCIOJIb30BaTh JOCTUKEHUS COBPEMEHHOM XMMHUYECKOM HAYKH M XUMHUYECKHUX
TEXHOJIOTUH /i1 TOBBIIIEHUSI COOCTBEHHOTO WHTEIUICKTYAJIbHOTO Ppa3BUTHUS BbIOpaHHOMN
npodeccuoHaNbHOM NesTeNbHOCTH;

MeTanpeMeTHbIX:

— HCHOJB30BaHUE PA3JIMYHBIX BUJOB II03HABATEIBHON JEATEIIBHOCTU U OCHOBHBIX
MHTEJUICKTYaJbHBIX OIepanuii (MMOCTaHOBKU 3a7add, (OPMYJIHPOBAHUS THIOTE3, aHaIM3a |
CUHTE3a, CpaBHEHUS, 0000IIECHNS, CHCTEeMAaTU3alluH, BBISABICHUS IPUYUHHO-CIIEICTBEHHBIX CBS3CH,
MOMCKa aHaJIOroB, (POPMYIMPOBAHUS BBIBOJOB) ISl PEIICHUS MTOCTABIEHHON 3aJlauM, NPUMEHEHNE
OCHOBHBIX METOJIOB MO3HaHUs (HAOIIOAEHUS, HAYYHOI'O 3KCIIEPUMEHTA) JJIS U3YUEeHUs Pa3IUUHbIX
CTOPOH XHMHUYECKUX OOBEKTOB U TMPOILECCOB, C KOTOPHIMU BO3HUKAET HEOOXOAMMOCTh
CTAJIKUBAThCS B PO ecCHOHAIBHOMU cdepe;

— HCMOJb30BAaHUE PA3JIMUYHBIX HMCTOYHHUKOB MJIs TMOJYYEHHMsS] XUMHUYECKOH HHpOpmanuu,
YMEHHUE OLIEHUTh €€ JIOCTOBEPHOCTh JJISl JOCTHXKEHHS XOPOIIUX Pe3yabTaTOB B MPOhEeCCHOHATBLHOMN
chepe;

NpeIMeTHbIX:

— c(OpMHUPOBAHHOCTH TIPEACTABICHUI O MECTE XMMHUU B COBPEMEHHOW HAy4YHOW KapTHUHE
MHUpa; NOHUMaHHE POJIM XUMHMU B (DOPMUPOBAHMM Kpyro3opa U (PyHKIIMOHAJIBHOW IpaMOTHOCTH
YyeJloBeKa I PellieHus] MPaKTUUECKUX 3aj1ay;

— BIAJICHHE OCHOBONOJATalOIMMU XMMHUUYECKUMHU IOHATHUSMH, TEOPHSAMH, 3aKOHAMHM U
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHUE XUMUYECKON TEPMUHOJIOTHEN U CUMBOJIMKOM;

— BJAJEHUE OCHOBHBIMU METOAAMM HAy4YHOIO IIO3HAHUS, HCIOJB3YEMBIMH B XHUMUU:
HaOJII0/IEHUEM, ONHMCAaHMEM, H3MEPEHHUEM, SKCIIEpUMEHTOM; yMeHHe oOpalaThiBaTh, OOBSICHATH
pe3ysbTaThl MPOBEIEHHBIX OMBITOB U JI€JIaTh BBIBOJBI; TOTOBHOCTh M CHOCOOHOCTH MPUMEHSThH
METO/IbI TO3HAHUS NPU PELICHUH MPAKTUYECKUX 3a]1aY;

— c(OPMHPOBAHHOCTb YMEHUS J1aBaTh KOJMUECTBEHHBIEC OLIEHKU U MIPOU3BOAUTH PACUETHI O
XUMHUUYECKUM (pOopMysiaM U ypaBHEHUSIM;

— BJIaJICHHE NIPAaBUJIAMU TEXHUKHU 0€30MaCHOCTH MPH UCIIOIb30BAaHUN XUMHUUECKUX BEIIECTB;

— c(OpMHUPOBAHHOCTH COOCTBEHHOW MO3UILIMHU 110 OTHOIIEHUIO K XUMUYECKOW HH(pOpMAIHH,
M0JIy4a€MOM U3 pa3HbIX HCTOUYHUKOB.

TexHuk nomxeH 06nagaTh OOIMMU KOMIETEHLIMAMH, BKIIOYAIOIIUMHU B ¢€0s1 ClIOCOOHOCTD:

OK 1 BreiGupath crmocoObl pemeHus 3anad  IpopecCHOHATBHON  J1eATeNbHOCTH,
IIPUMEHUTEIBHO K PA3JIMYHBIM KOHTEKCTAM.



OK 2 Hcnonb3oBaTb COBpEMEHHBIE CpEACTBAa IIOMCKAa, aHalW3a M HWHTEPIpETALUU
uHpopMaluu U WHGOPMALMOHHBIE TEXHOJOTUHU [UIsl BBINOJHEHUS 3343y NpoQecCHOHAIbHON
JESTEIIbHOCTH.

OK 4 D¢ dexkTrnBHO B3aMMOIEHCTBOBATh U Pad0TATh B KOMaH/IE.

OK 5 OcymecTBisTh yCTHYIO U IUCbMEHHYIO KOMMYHMKAIUIO HAa FOCYIaPCTBEHHOM SI3bIKE
Poccutickoii @eneparuu ¢ y4eToM 0COOCHHOCTEH COIUAIbHOTO M KYJIBTYPHOTO KOHTEKCTA.

OK6 IIposiBasATh Ipa)1aHCKO-IATPUOTHUYECKYIO IMO3ULMIO, JEMOHCTPUPOBATh OCO3HAHHOE
MOBE/ICHHE Ha OCHOBE TPATUIIMOHHBIX OOIIEUEIOBEYECKUX LIEHHOCTEW, B TOM YHUCIIE C Y4ETOM
rapMOHM3allUU MEXHALMOHAIBHBIX M MEXPEJIUTHO3HbIX OTHOLIEHUH, NPUMEHATh CTaHAAPThI
AHTUKOPPYIMIIUOHHOTO OBE/ICHUSI.

OK 7 ConeiicTBOBaTh COXpaHEHUIO OKPYKAIOIIEH CpeIbl, PECypcoCcOepekeHUI0, TIPUMEHSITh
3HaHUA 00 W3MEHEHMM KJIMMaTa, MPUHLIUIB OEpeXIMBOrO MPOU3BOJACTBA, A(PGHEKTUBHO
JIECTBOBATH B UPE3BBIYAHHBIX CUTYaLUsX.

OK 9 [Ilonb3oBatrbes mpodeccnoHaNbHON JOKyMEHTAlMell Ha TOCyIapCTBEHHOM U
MHOCTPAHHOM $I3bIKaX.



2 CTPYKTYPA U COAEP)KAHUE YYEBHOU JUCIHUATLIAHBI

Bun yuyeOHo# padoThI O0bem yacon
MaxkcumanbHasi yueOHasi Harpy3ka (Bcero) 39
O0s3aTesIbHAs1 Ay IUTOPHAs YueOHasi Harpy3Ka (Bcero) 39
B TOM YHCJIE:
JIEKITUHA 29
JabopaTopHbBIC PAOOTHI 10
MPAKTUYECKHUE 3aHATHS -
KOHTpOJIbHast paboTa -
CamocrosiTesibHasi padora o0yuyawmerocs (Bcero) -

[TpomesxyTounas arrecranus: B popme qudepeHIIMPOBAHHOTO 3a4eTa




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: OMNpeAeNeHUs XUMUYECKUX IOHATUH;
3aKOHBl  COXPAaHEHHsS  Macchl  BEIECTB U
IIOCTOSTHCTBA COCTaBa BEIIECTB.
YMeTh: onepupoBaTh XUMUYECKHMMH IOHATUSMU;
yCTaHaBIMBATh TNPUYUHHO-CIIEJCTBEHHYIO CBS3b
MEXy COACPKAHUEM 3aKOHOB COXPAaHEHHS MacChl
BELIECTB M IIOCTOSHCTBA COCTaBa BEIIECTB U
HalnMCaHUEeM XUMHUYECKUX (OpMyN M ypaBHEHHUH;
Beenenue. Cocras BeuiectBa. M3mepenue HCII0JIb30BaTh B y4yeOHOW U Mpo¢ecCHOHaIbHOU
1. BEILIECTBA. ATperaTHble COCTOSIHUSI BEIIECTBA. 2 2T JIeITeIbHOCTHU XHUMHUYECKHE TEPMHHBI n| OK1-2 1
CwMmecu BeliecTs. CUMBOJIMKY; pellaTh pacyeTHble 3aJayd [0
XUMUYECKMM  (opMyaaM U ypaBHEHUSM;
yCTaHaBIIUBAaTh 3aBHCHUMOCTh MEXY
KaueCTBEHHOW W KOJMYECTBEHHOW CTOpPOHAMH
XUMHUYECKUX OOBEKTOB U TPOLECCOB; OOBACHATH
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 aTtoma.

nepuoanyeckoit cucreme J[.M. Menaeneena.




[Tepuonuueckuii 3akon [I.1. Menneneena.

VMerh: yCTaHaBJIMBATh HBOJIIOIMOHHYIO
CYIIHOCTh  MCHJICJICEBCKO H  COBPEMEHHOU
dbopMyupoBok Tiepuoamueckoro 3akona J[.U.
MenneneeBa; OOBICHATH (DU3UUSCKUNA  CMBICI
CHMBOJIUKH MEePUOINYECKON Ta0JIUIIBI
xumudeckux djemeHtoB J[.M. MenngeneeBa u
yCTaHaBJIUBATh MPUYUHHO-CICJACTBEHHYIO CBS3b

2 Crpoenue atoma. CocTaBlieHHE PIEKTPOHHBIX 2T MEILY CTPOCHHCM dTOMA M 3aKOHOMEPHOCTAMI | - qype 4 7
KOB(HTYPAITHH ATOMOB XHMHYECKIX SIEMEHTOB, U3MEHEHUsI CBOWCTB 3JIEMEHTOB U 0Opa30BaHHBIX
MMH  BELIECTB B IEpUOAAX M  TIpyIIax;
yCTaHaBIIMBAaTh 3aBUCUMOCTh CBOICTB
XMMMYECKHX BEHIECTB OT CTPOEHUS aTOMOB
o0pa3yloImux HUX  XUMHYECKHUX  DBJIEMEHTOB;
OTpakaTb XMMMUYECKHE IPOLIECCHl € IIOMOIIBIO
YpaBHEHUW XUMHUYECKUX pEaKIM; OOBICHSITH
CYLIHOCTb XMMHYECKHUX IPOLIECCOB.
Tema 1.3 CTpoenue BemecTBa 2T 3HaTh: XapaKTEepPUCTUKY BAXKHEHIIMX THUIIOB
ITonsatue o xumnueckoi cBa3u. KopanentHas XUMHYECKHX CBA3€M M OTHOCHUTEIBHOCTb JTOU
3 XUMHYEcKas CBA3b. IOHHas XUMHUYECKas CBA3b. TUIIOJIOTHH.

' Meramueckass XMMUYECKas CBA3b. 2T YMeTb: 00BACHATH 3aBUCUMOCTH CBOMCTB BemecTB | OK 1-9
Bopoponnas xumuueckas CBA3b. OT HUX COCTaBa M CTPOEHUS KPUCTAIIIMUYECKHUX
KommiiekcoobpazoBaHue. PEILIETOK.

Tema 1.4 [IlucnepcHbie cHCTEMbI 2T 3HaTh: KJIACCU(UKALHUIO IUCIEPCHBIX CHCTEM B
3aBUCUMOCTH  OT  arperarHoro  COCTOSIHUSA
JUCIIEPCUOHHOM cpenbl W JucnepcHoil dasbl, a
TAaKK€ TII0 pa3Mepy HUX YacTHl; 3HA4YCHHE
[lonsATHE O MHCHIEPCHBIX CHCTEMAX. 3HAYECHHE JUCIIEPCHBIX CHCTEMaxX JKMBOM W  HEXKHBOU
4, JUCIIEPCHBIX CUCTEM KUBOUM U HEXUBOU 2T MIPUPOJE U IPAKTHUECKOH KU3HU YEIIOBEKA. OK 79
MIPUPO/IE U MPAKTHUUECKOM KU3HU YeJIOBEeKa. YMmeTs: OIepupoBaTh CIIEYIOIUMU
XUMUYECKMMH TIOHSATHSMHU: JAucniepcHas (asa,
JTUCIEpCUOHHAsl cpela, TIpyOoauCIIepCHbIE U
TOHKOJIMCIIEPCHBIE CUCTEMBI, KOATYJISLIHSL.
Tema 1.5. XumMunyeckue peakuuu 27 3HaTh: OMNpeAeNeHUus] XUMHUYECKUX IOHATHUH;
5. Knaccugukaius XuMHUeCKuX peakiui. o KJIacCU(UKALMI0O  XUMHUYECKUX  peakuuil 1o OK 1-2

CKOpOCTh XMMHYECKUX peakiuii. OOpaTuMOCTh

pa3IMYHBIM  TNpPU3HAKAM: YHUCIY M  COCTaBy
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XUMHUYECKUX PEAKLUUN. XUMHUYECKOe
paBHOBECHE.

MPOAYKTOB M pEAareHTOB, TEIJIOBOMY 3(QeEKTy,
HaNpaBJICHUIO, (a3e, HAIMYMIO KaTaIu3aTopa,
W3MEHEHHMIO CTETEeHEH OKHUCICHUS D3JIEMEHTOB,
00pa3youIiX BEUIeCTRa.

YMeTb: onepupoBaTh XUMHUECKUMH MOHSATHIMU;
OOBSACHATH CYIIHOCTh XUMHUYECKUX IPOLECCOB;
OOBSICHATH 3aBUCHMOCTb CKOPOCTH XHMHYECKOH
PEaKIUH U MOJIOKECHUSI XUMUYECKOTO PaBHOBECHS
oT Pa3INYHBIX (daxTOpoB; OTIpeNIeNATh
BO3MOXKHOCTH NPOTEKAHUS XUMHYECKHX
NPEBpALlICHU B Pa3IMYHBIX YCIOBHUSX; pElIaTh
pacyeTHbIC 331a4H.

Tema 1.6. OcHOBHBIE KJIacChl HEOPTAHMYECKHUX
COeIHHEeHUN M UX CBOMCTBA

2T

Oxcunsl. OcuoBanus. Kucmorsl. Coiti

2T

3HaTh: OCHOBHBIE KJACChl ~HEOPraHMYECKHUX
COCMHEHUI M MX XapaKTepUCTUKY: CBOMCTBa,
HOJly4YE€HUE U NPUMEHEHHE; T'€HETUUYECKYIO CBS3b
MEXy KJIaccaMi HEOPraHWYECKUX COeIMHEHUH.

YMeTh: oOTpakaTb XUMHUYECKHE IPOLECCHl ¢
NIOMOLIBI0 YPABHEHMM XMMHMUYECKHUX pEaKLUi;
OOBSACHATh CYIIHOCTh XHWMHUYECKUX IPOILIECCOB;
BBINOJIHATh XUMUYECKUN SKCIIEPUMEHT B MOJIHOM
COOTBETCTBUM C IpaBUIaMH  O€30MaCHOCTH;
HaOdronaTh,  (UKCUpOBaTb M OIMUCHIBATh
pe3yJIbTaThl MIPOBEIEHHOTO XUMHYECKOTO
HKCHEPUMEHTA; COOJII0IaTh MpaBuia 0€301acHOTo
oOpalleHuss € TOPHOYMMH M  TOKCUYHBIMU
BEIIIECTBAMH, JIAOOPATOPHBIM 000PYJOBAHUEM.

OK 4-7

Tema 1.7. PacTBOpBI. DIIEKTPOJIUTHYECKAS
AUCCOLHALHS.

2T

[TonsTre o pactBopax. KoHnenTpanus
pacTBOpoB. Teopus 3JIEKTPOIUTHIECKON
Juccornyanyu. Jluccounaius BOIbl

7. Bognopoanslii nokaszarens. Cpea BOJHBIX
pacTBOPOB dIEKTPOUTOB. Peakiinu ooOmMeHa B
BOJHBIX pacCTBOpax 3JIEKTPOIIUTOB. ['uaponns
KaKk OOMEHHBIH MpoIiecC.

2T

3HaTh: ONPEIETCHNUS] XUMUYECKUX TTOHITUH;
OCHOBHBIE T0JI0KEHUS TEOPUHU
BJIEKTPOIUTAYECKON AUCCOIUALINH 1
XapaKTEPUCTUKY B CBETE 3TOW TEOPUU CBOVCTB
OCHOBHBIX KJIACCOB HEOPTaHMYECKUX COCTUHECHUI.
YMeTb: onepupoBaTh XMMHUUYECKHUMU TMOHSATUIMH,
pelmarb pacyeTHblEe 3aa4d W TMOATrOTaBIUBATh
pacTBOPHI 33JaHHON KOHIIGHTpAalMKU B OBITY U Ha
MPOU3BOJICTBE; OTPAKATh XMMHUYECKHE IMPOIECCHI

OK 1-2,9
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C IIOMOLIBIO YpPAaBHEHUM XHMHUYECKUX PEAKLIHIA;
OOBSICHATh CYIIHOCTh XUMHUYECKUX IPOLECCOB;
BBITOJIHATD XUMHYECKHH 3KCIIEPUMEHT B ITOJHOM
COOTBETCTBUM C IpaBUIaMH  O€30MaCHOCTH;
Habmogath,  (UKCHpOBaTH W ONHCHIBATH
pe3yIbTATHI IIPOBE/IEHHOTO XUMHUYECKOTO
HKCHEPUMEHTA; COOJII0IaTh MpaBuia 0€301acHOro
oOpalieHuss C TOpPIOYMMHU U TOKCHUYHBIMHU
BEIIECTBAMH, JJAOOPATOPHBIM 000PYJOBAHUEM.

Tema 1.8. OxkucaNTEILHO-BOCCTAHOBHUTEILHDBIE

3HaTh: OIpCACIICHUA XHUMHUYCCKHX HOHHTHﬁ;

peaknuu 21 KJIAaCCU(PMKALIMIO BELIECTB M IPOLECCOB C TOUYKHU
3peHUsl OKUCIIEHUSI-BOCCTAHOBJICHHUSI.
YMeTh: onepupoBaTh XUMUYECKHUMH TOHATUSMU;
COCTaBJISITh ypPAaBHEHUS pPEAKIUH C MOMOUIbIO
METO/a DJEKTPOHHOTO OallaHCa;  BBIMOJHATH
XUMHYECKHH AKCIIEPUMEHT B MIOJIHOM
8. OKHCANTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.
2T COOTBETCTBMM C mpaBwiamu Oe3omacHoctd; | OK 4-7
Mertona 351eKTpoHHOr0 OajaHca.
HaOnronaTh,  (UKCUpOBaTb M OIMUCHIBATh
pe3yJIbTaThl MIPOBEIEHHOTO XUMHYECKOTO
HKCHEPUMEHTA; COOJII0IaTh MpaBuia 0€3011acHOTO
oOpalleHuss ¢ TOPHOYMMH M  TOKCUYHBIMU
BEIIECTBAMH, JJA0OPaTOPHBIM 000PYIOBAHUEM.
Tema 1.9. Xumus 3j1eMeHTOB 31+4ap | 3HaTh: XapakTEpPUCTUKY COCTaBa, CTPOEHMS,
OOmas xapakrepucTika MeTayuioB. O6mue CBOMCTB, IOJIy4YE€HUS M NPUMEHEHUS BaKHEHIINX
crocoObI monyueHust MmetayioB. Kopposus metauioB (la u I a rpynm, amoMmunms, xene3a u
9. MeTauioB. I1lenodHble U 1IeT09YH03EeMEIbHEIE IT HEKOTOpBIX d-271eMeHTOB) W ux coeauHeHuit; | OK 7,9
MeTaJlIbl AJTIOMUHUHN U €r0 COeIMHEHUS. XapaKTepUCTHKY COCTaBa, CTPOEHHUS, CBOWCTB,
Xenes3o u ero coeqMHEHHUS. MOJIyYEHUsT M NPUMEHEHUs  Ba)KHEHIINX
1kypc 2 cemecTp HemetaiioB (VI a, VIla, Vla rpynn, a takxe
OOm1ast xapakTepucTHKa HeMeTauioB. Bogopoa. asota u (ochopa, yriepoga U KpeMHH,
10 Braroposusle rassl. I'anorensl. Cepa u ee - BOJIOPO/Ia) ¥ MX COEJMHEHMUH. OK 1.2
" | coenunenus. Aszot u pocdop. Yriaepon u VMeTh: yCTaHaBIMBATh 3aBUCUMOCTb CBOICTB
KPEMHHUIA. XUMHYECKUX BEUIECTB OT CTPOEHHUS aTOMOB
11 JlabopaTtopHas padota Ne 1 ITonyuenue u up 00pa3ylomux  MX  XHMHYECKUX  DIIEMEHTOB; OK 4-7

CBOMCTBA HEMETAJJIOB.

WCIIOh30BaTh B Y4eOHOW M MpodhecCHOHATBHOU
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JEATEIbHOCTH  XMMHMYECKHE  TEPMHUHBI u
CHUMBOJIUKY; OTPa)KaTh XHMHUYECKHE IPOLIECCHI C
IIOMOILBI0 YPAaBHEHMM XUMHUYECKUX PEaKLIMii;
OOBSICHATh CYIIHOCTh XUMHUYECKUX IPOLECCOB;
COCTABJIITh YPABHEHUS PpEAKIUN C I[OMOULIBIO
METO/la  IEKTPOHHOro OajaHca; IMPOBOAUTH
CaMOCTOATEIIbHBIN IIOUCK XUMUYECKON
UHPOpPMALIMM C MCIOJb30BAaHMEM PA3JIMYHBIX
UCTOYHUKOB  (HAYyYHO-NOMYJISIPHBIX — WM3AAHUH,

JIaGoparopHas pabota Ne 2 Cneunduyeckue KOMIIBIOTEPHbIX ~ 0a3  JaHHBIX,  PECypcoB
12. | cBoiicTBa MeTaIOB. 3a4ETHOE 3aHATHE 110 251p UHTEpHETAa);  WCIOJb30BaTh  KoMmmbioTepHbIX | OK 4-7
o01ei 1 HeOpraHU4YEeCKON XUMHUU TEXHOJIOTUM 11  00paboTKM | Imepenadu
XUMHAYECKON MH(OpMAIK U €€ TMPECTaBICHUS B
pasinyHbIX  ¢opmax; coOaoAaTe  IpaBMIIa
9KOJIOTMYECKH  IpPaMOTHOIO  IIOBEIEHUS B
OKpYXKalollled  cpele;  OLICHMBATh  BIIMSHUE
XUMHUYECKOIO 3arps3HEHUS] OKpY’Karollell cpeibl
Ha OpraHu3M 4YeJoBeKa M JIpYyrM€ JKHUBbIE
OpTraHU3MBI; KPUTHYECKH OLICHUBATh
JOCTOBEPHOCTh ~ XMMHYECKOM  HMHpopMaruu,
MOCTYNAIOIIeH U3 pa3HbIX HCTOYHUKOB.
Pasnen 2. Oprannyeckasi XuMusi 10T+6.21p
Tema 2.1 OcHOBHbBIE NOHATHSI OPrAHUYECKOH XUMHUH ’r 3HaTh: OIpEAETCHUs CIEAYIOMUX XUMHUYECKUX
1 TEOPHs CTPOCHHUSI OPTraHNYECKUX COeTHMHECHH I HOHATHI: YriaepoaHbIil CKeneT, (QyHKIMOHAIbHAS
rpynmna, W30Mepus, TOMOJIOTHUS; OCHOBHBIE
. IIOJIOKEHUSI TEOPUM XHMHUYECKOTO  CTPOEHUS
IIpenmer oprannueckoit xumuu. Teopus .
o OpPraHMYECKUX COECTUHEHHM M XapaKTepUCTUKY B
CTPOEHMS OPraHN4YEeCKUX coequHeHnil A.M. . .
CBETE JTOM TEOPUH CBONCTB OCHOBHBIX KJIACCOB
Bytneposa. Knaccudukanus oprannueckux o
. OpPraHMYECKUX COEAMHEHUH.
coequHeHn. OCHOBBI HOMEHKIIATYPbI OK 1,2
13. 2T YMers: OIepUpOBaTh CIIEYIOIUMU
OpPraHWYECKUX BEHIECTB. THUIBI XUMUYECKHUX 4-7

CBA3EH B OPraHUYECKUX COCIUHECHUAX U
criocoOb! uX paspbiBa. Kimaccuduxanus peakuuii
B OPTaHUYECKOU XUMHUH.

XUMUYECKHUMH TOHATHUAMH: YIIEPOIHBIN CKENET,
(yHKIMOHATIBbHAS TPYIIA, U30MEPHsI, TOMOJIOTHS;
WCIIOJIb30BaTh B y4yeOHOW M mpodhecCHOHATBHON
JNEeATEIbHOCTH  XMMHMYECKHE  TEPMHUHBI U
CHUMBOJIUKY; OTpaXaTb COCTaB OPraHMYECKHX
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COCIMHEHUI C TMOMOIIBI0 XMUMHUYECKUX (POpMYI;
yCTaHaBJIMBATh MMPU3HAKK OOIIETO M Pa3JIMYHOTO B
TUNOJIOTUM PEaKUMid i1 HEOPraHUYeCKOW |
OpraHu4YeCcKOu XHMHH, MPOBOJUTH
CaMOCTOSITCIbHBIN MOUCK XUMHYECKOM
uHpoOpMaIMd ¢ MCHOJB30BAaHUEM Pa3JIMYHBIX
HWCTOYHUKOB  (HAYYHO-TIOMYJISIPHBIX — WM3JaHUM,
KOMIIBIOTEPHBIX 6a3 JTaHHBIX, pecypcoB
WHTEpHETA); HCIIOJb30BaTh KOMIBIOTEPHBIX
TEXHOJIOTHMH Uil  00paboTKM U  mepenadyu
XUMHUYECKOH MHPOPMAIMK U e TPEACTABICHUS B
pa3IuuHbIX (popMax; yCTaHABIMBATH 3aBUCUMOCTh
MEXJy KAUYECTBEHHOM M  KOJUYECTBEHHOM
CTOpPOHAMHU XMMHYECKHUX OOBEKTOB U IPOIIECCOB;
pelath pacueTHbIE 3aJa4yd 0 XUMHUYECKUM
bopmynam n YPaBHEHUSIM; OOBSACHATH
XMMHYECKHE SIBJIICHUS, IPOUCXOAIIME B IIPUPOJIE,
OBITYy MU Ha MPOM3BOJCTBE; COOIIOJATH MpaBHIA
SKOJIOTUYECKHM  TPaMOTHOrO  TOBEICHHUS B
OKpYyXKarolllel  cpele;  OLEHUBATh  BIUSHUE
XAMHYECKOIO 3arpsi3HEHUS OKPYKAIOUIEH CpeJbl
Ha OpraHu3M 4YeJIOBEKA MW JPYIHME JKHUBBIE
OpTraHHU3MBbl; KPUTHYECKH OIICHUBATH
JIOCTOBEPHOCTH XUMHYECKOM uH(popMaIuy,
MIOCTYTIAXONIEN U3 Pa3HBIX HCTOYHUKOB.

Tema 2.2 YraeBogopoabl. 'mapoxcuiibHble

21+40p
coeIMHEeHUs
Ankanbl. AnkeHbl. . Ankusbl. CTpoeHHe U
14. | xknaccudukarnus cnupToB. [IpenenpHbie 2T
0JIHOATOMHBIE CIUPTH. MHOTOATOMHBIE CIIUPTHI.
15.
Jlabopamopnas paboma Ne 3. YTIeBOIOPOIBI. 2m1p

3HaTh: XapakTEPUCTHUKY COCTaBa, CTPOCHUS,
CBOMCTB, NOJIYYEHHS] M NPHUMEHEHHS BaXKHEHIIMX
KJIAaCCOB  YTIIEBOJOPOAOB (QJIKAHOB, aJIKEHOB,
QIKMHOB) ® WX HauOoyiee 3HAYUMBIX B
HAPOJHOXO3AMCTBEHHOM IUIAHE NPEACTABUTEIIEH;
Ha3BaHUsl OPraHMYECKUX M3YYEHHBIX BEHIECTB IO
TPUBHUAIBHOMN 1581051 MEXKIYHApOIHOM
HOMEHKJIATypE;

YMeTh: OTpaxkarb XUMHUYECKUE MPOLECCHl C
MOMOIIBI0 YPABHEHHN XUMHUYECKUX pPEaKIHil;

OK 4-7

OK 4-7
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OOBSICHATH CYIIHOCTh XHUMHUYECKUX IPOIECCOB;
BBIMOJIHATh XUMHUYECKUN SKCIIEPUMEHT B MOJHOM
COOTBETCTBUM C TMpaBUiIaMH O€30MacHOCTH;
HaOmonaTh,  (UKCHUpOBaTH U ONKCHIBATh
pe3yJIbTaThl MIPOBEICHHOTO XHUMHAYECKOTO
JKCIIEPUMEHTa;  yCTaHABIMBaTh  3aBUCHUMOCTH
MEXKIY  KA4eCTBEHHOM M  KOJWYECTBEHHOM
CTOPOHAMU XMMHMYECKUX OOBEKTOB M IPOIIECCOB;
coOioaTh mpaBuia OE30MacHOTO OOpameHus C
TOPIOYMMH M TOKCHYHBIMHU  BEIIECTBAMH,
71a60paTOPHBIM 000PYOBAHUEM.

16. Jlabopamopnas paboma No 4. CupThI. 271p
Tema 2.4. Anbaeruanl u keToHbl. KapOoHoBble
6T+2p
KHCJOTHI. YTIJeBoaAbl. AMHHOKHCJIOTHI. Beaku
17 [TonsiTHe 0 KapOOHMIIBHBIX COETUHEHUSX. o
" | Anpnerunsl. Kap6oHOBBIE KHCTOTHI.
[TonsiTue 06 yriaeBonax. MoHocaxapubl.
18. | Hucaxapunsl. [lomucaxapuasl [Tonstue o6 2T
aMuHax. AMUHOKUCIIOTHL. benku
19. | Jlabopamopnas paboma Ne 5. Anbnerusl. o
KapOoHOBBIE KUCIIOTHI. P
20. O600611eHre U cucTeMaTU3alus 3HaHUu#| 10 7

Opl“&HH‘-ICCKOfI XUMHUHU

3HaTh: XapaKTEPUCTUKY COCTaBa, CTPOCHHS,
CBOMCTB, IIOJIY4EHHMS M NPUMEHEHUS Ba)KHEHIIMX
npezacTaBuTenei KJIaCCOB OpPraHUYECKUX
COEIMHEHUI: METaHOJa W JTaHoja, CIOXKHBIX
3¢upoB, KHUPOB, MBI, aJIbJIETU/I0B
(popmaibieruioB u aleTalIb/IeTHU/1a),
KapOOHOBBIX  KUCJIOT  (YKCYCHOW  KHCIIOTHBI),
MOHOCaXapuI0B (TTIIOKO03BI), JIMCaxapuioB
(caxapo3bl), monucaxapuaoB  (Kpaxmaia U
LEJUTIONIO3b]); AaHWUJIMHA, AMHUHOKHUCIOT, OEJIKOB,
UCKYCCTBEHHBIX M CHHTETHYECKHX BOJIOKOH,
Kay4yKOB, IJIaCTMacc.

Ha3Banus opraHMuecKuX U3y4eHHbIX BEIIECTB 110
TPUBHAJIBHOMN MITU MEXTyHAPOIHOM
HOMEHKJIAType.

YMeTh: oTpakaTb XMMHUECKHE TPOLIECCHI C
MTOMOIIIBIO YPaBHEHUH XUMUYECKUX PEaKIIUA;
OOBSACHATH CYIIHOCTh XUMHUYECKUX MPOIIECCOB;
BBINOJIHATH XUMUYECKUH 3KCTIEPUMEHT B ITOJIHOM
COOTBETCTBHH C MTpaBUJIaMU O€30MaCHOCTH;
Hab0II0AaTh, PUKCUPOBATH U ONHMCHIBATD
Pe3yNIbTaThl IPOBEIEHHOTO XUMUYECKOTO
HKCHEPUMEHTA; YCTaHABIUBATh 3aBUCUMOCTh
MEXY Ka4YeCTBEHHON U KOJMYECTBEHHON

OK 4-7

OK 4-7

OK 1-2

OK 7,9
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CTOPOHAMHU XUMHUYECKUX OOBEKTOB U MPOIECCOB;
coOJro1aTh MpaBmuiia 0€301acHOTO OOpaIIeHUS C
TOPIOYMMH M TOKCUYHBIMH BEIIECTBAMH,
71a60paTOPHBIM 000PYIOBAHUEM.

39 (291+10ap)

* 171l XapaKTepUCTUKU YPOBHS OCBOEHHUs y4eOHOro MaTepualla UCIIOJIb3YIOTCS Cieyole 0003HaueHus:
1 — o3HakOMUTENBHBIN (y3HaBaHUE PaHEE U3YUYEHHBIX OOBEKTOB, CBOMCTB);
2 — penpoayKTUBHBIN (BBIIIOJHEHUE AEATEIILHOCTH 110 00pa3ily, MHCTPYKLIUU WJIH 110J1 PYKOBOACTBOM);

16




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:
https://e.lanbook.com/book/131011

4. O6mas xumus. Teopus u 3amaun: yaednoe nocooue / H. B. Koposun, H. B. Kynemos, O.
H. T'onuapyk [u np.]; mon penakuueit H. B. KopoBuna, H. B. Kynemosa. — 3-e u3z., crep. —
Canxkr-IlerepOypr: Jlaub, 2018. — 492 ¢. — ISBN 978-5-8114-1736-0. — TexkcT: smekTpoHHbIH //
Jlanb: anekTpoHHO-OMOMMoTeuHast cucrema. — URL: https://e.lanbook.com/book/104946

5. Eropos, B. B. O6mas xumus: yueOHuk / B. B. EropoB. — Cankr-IlerepOypr: Jlanb,
2018. — 192 c. — ISBN 978-5-8114-3072-7. — TekcT: 31eKTpOHHBIN // JlaHb: 3IEKTPOHHO-
oubmoteunas cucrema. — URL: https://e.lanbook.com/book/102216
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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!

— ONEpPHPOBATh CICAYIOMIUMH XUMHYCCKUMH TOHITHSIMU:
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 IMPHUYUHHO-CICACTBCHHYIO CBA3b 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.

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

— OOBSICHATD (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;

— yCTaHaBIMBATh  3aBHUCHMOCTh  CBOICTB  XMMHYECKHX
BEIIECTB OT CTPOCHHWS AaTOMOB OOpa3yloIMHMX WX
XUMHYECKHX 3JIEMEHTOB;

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

— O0OBICHATH 3aBUCUMOCTH CBOICTB BC€IICCTB OT UX COCTaBa
" CTPOCHUA KPUCTAIUIMYCCKUX PCHICTOK;,

- OLICHKa 3a BBITIOJTHCHUEC
WHIANBUAYAJIbHBIX U TECTOBBIX SaﬂaHHﬁ.

— UCTIOJIb30BaTh B y4deOHOW W TpodeccHoHaTbHON
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;

— OTpa)kaThb COCTAB OPraHUYECKUX COCIUHEHUI C MOMOLIbIO
XUMUYECKUX (HOpMYT;

- OIICHKa 3a BBIOJIHEHUE W 3allUTy
J1abopaTOPHEIX PaboT;

- OIIeHKa 3a BBITTOJTHEHHE
VHMBUTyAJILHBIX ¥ TECTOBBIX 3aJIaHUM;
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@®opMbI U MeTO/IbI KOHTPOJISA U
OLIEHKH Pe3yJIbTATOB 00y4eHusl

- OIICHKA 3a pCHICHUC 3a/1a4;

— OTpaXkaTh XMMHUYECKHUE MPOIECCHI C MOMOIIBI0 YPaBHEHUN
XHMHYECKUX pPeaKiuii;

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

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

— OOBSICHATE CYIIHOCTb XUMUYCCKUX MPOLECCOB;

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

- OIICHKA 3a BBITIOJTHEHHE
WHINBUIYATbHBIX U TECTOBBIX 33 JaHU.

— YyCTaHaBIMBATh MpPHU3HAKK OOLIETO M pa3iUYHOTO B
THUINOJIOTUM  pEaKkUMd Ui HEOPraHUYEeCKOW U
OpraHUYECKON XUMUU;

- OLOCHKa 3a BBIIIOJHCHUC U 3alUTy
mabopaToOpHBIX padoT;

- OLICHKA 3a BBITIOJTHEHHE
WHJIUBUYAJIbHBIX U TECTOBBIX 3aJIaHMUII;

— COCTaBIISITh ypPaBHEHWS PEAKIMid C TIOMOINBI0 METoa

- OICHKa 3a BBIIIOJHEHUE W 3alUTy

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

U TIOJIOKCHUSI XMMHYECKOTO PaBHOBECHUS OT Pa3IUYHBIX
(baxTopoB;

WHJIUBUYAJIbHBIX U TECTOBBIX 3aJIaHUI;

— BBIIIOJIHATD 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.

— yCTaHaBJIMBaTb 3aBUCHUMOCTL MCKIY KaueCTBCHHON W
KOJUYECTBEHHOMU CTOpOHaAMH XUMHUYCCKHUX 00BEKTOB U
mponueccoB;

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

- OLICHKA 3a BBITIOJTHEHHE
WHINBUTyalIbHBIX U TECTOBBIX 33aJJaHUH.

— pelarh pacyeTHbIE 3a7audl M0 XMMHUYECKUM (GOopMysiaM U
YPABHEHUSIM;

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

BBITIOJTHCHUEC

— OOBACHATE XUMUYECKUE SIBJICHUS,
mpupoac, 6LITy " Ha IPOU3BOACTBE;

Ipoucxoadamue B

- OLIEHKA 3a BBHINOJIHEHHE M 3aIINUTY
nabopaTopHBIX padoT;

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

— ONpENeNIATh BO3MOXKHOCTM  IPOTEKaHUs XHMHUYECKHX | - OICHKAa 32 BBINOJHECHHE U 3alIUTy
NPEBpaLICHNH B Pa3IMUHBIX YCIOBHUSX; 71a00paTOpHBIX padoT;
- OIICHKa 3a BBIIIOJTHCHUEC
WHIMBUIYaJIbHBIX U TECTOBBIX 3aJaHUH.
— coOMofaTh  MpaBWiia  OKOJOTHMYECKH  IPAMOTHOTO | - OLCHKA 32 BBIIOIHEHUE 11a00paTOPHBIX
MIOBEJICHUS B OKpPYIKaIOLIEN cpene; paoor;
— OIICHMBATh  BIUSHAE  XUMHYECKOTO  3arpsA3HEHus | - OLIEHKa 3a BBITIOJTHEHHE

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

WHWBUTyaJILHBIX ¥ TECTOBBIX 3aJIaHUM;
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— coOmomath  TpaBmWiIa  0OE30MAacHOTO  OOpameHus ¢
TOPIOYMMH U TOKCHYHBIMH BEIECTBAMHU, JIAOOPATOPHBIM
000pyIOBaHUEM;

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

— MOJATOTaBIMBATh PACTBOPHI 3aJaHHOW KOHIIGHTpAallMU B
OBITY U Ha IPOU3BOJICTBE;

- OIICHKA 3a BBIOJIHEHUE W 3alUTy
J1abopaTOpPHEIX PaboT;

- OIICHKA 3a BBITTOJTHCHHE
WHMBUTyaJIbHBIX ¥ TECTOBBIX 33JIaHUM;

3HATB:

— ONpEeNeNeHNs]  CIEAYIOIIMX  XUMHYECKHX  IOHATHMH: | - OIICHKA 3a BBIIOJIHEHUE W 3allUTy
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 COXpaHCHHA MacCChl
cocCTaBa BC€IICCTB,

BC€OICCTB M IIOCTOSAHCTBaA

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

- OLICHKA 3a BBITIOJTHEHHE
WHINBUIyalIbHBIX U TECTOBBIX 33JJaHUH;

— XapaKTEePUCTUKY 3JIEMEHTOB MAaJIbIX W OOJBIINX MEPHOIO0B
mo wx mnonoxeHnro B llepuomuyeckoir cucreme
JI.M1.Menneneena,

- OLICHKAa 3a BBIITOJITHCHUEC
HWHIANBUAYAJIBHBIX U TECTOBBIX SaHaHHﬁ;

— XapaKTEPUCTUKY BAKHEUIIIUX TUIIOB XUMUUYECKUX 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 TIIOJIOXKCHUA TCOPUU XHUMHUCCKOI0 CTPOCHUA
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.

— XapaKTEepPHUCTUKY COCTaBa, CTPOCHHS, CBOMCTB, IMOIYYIECHUS
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;

— XapaKTEepPHUCTUKY COCTaBa, CTPOCHHS, CBOMCTB, MOIYICHHUS
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;

20




Pe3yabTarsl 00yyeHus
(0CBOECHHBbIE YMEHHs1, YCBOCHHbIE 3HAHNS)

@®opMbI U MeTO/IbI KOHTPOJISA U
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— XapaKTEePUCTUKY COCTaBa, CTPOCHHMS, CBONCTB, MOIYYCHUS
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;

— XapaKTEepPHUCTUKY COCTaBa, CTPOCHUS, CBOMCTB, MOTYYCHUS
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,
— Ha3BaHUsA OpPraHnvdcCKux HU3YYCHHBIX BCIICCTB mo | - OHLCHKa 3a BBIIIOJIHCHUC U 3alIUTy

TPUBUAJILHOW MIIM MEXIYHAPOJHON HOMEHKIIATYPE;

mabopaToOpHBIX padoT;
- OLICHKA 3a BBITIOJTHEHHE
WHJIUBUYAJIbHBIX U TECTOBBIX 3aJIaHMUII;

— KJIACCH(DUKALMI0 XUMUYECKUX PEAKIUi MO pPa3uYHbIM
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;
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