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1 TACIIOPT PABOYEM NPOT'PAMMBbI YUEBHOM JUCIHUILIVHBI

11 ObsacTh NIpuMeHeHUs1 padoyeil MporpaMmal

PaGouass mporpamma y4eOHOW TUCIMIUIMHBI SIBIISIETCS YacThIO IPOTPAMMBI ITOATOTOBKH
cnenuanucToB cpennero 3BeHa B coorBerctBuu ¢ PI'OC mo cnemmansHoctr CIIO 08.02.01
CTpouTEenbCTBO M AKCIUTyaTallusl 3JaHU| H COOPY)KEHUH (YPOBEHb MOJTOTOBKH 0a30BBIii ).

1.2 Mecto y4eoOnoii aucuumiaudabl B crpykrype IIIICC3: 6a3oBas
AUCHUILINHA 0011e00pa30BaTeIbLHOI0 IUKJIA.

13 Hesn wm 3agauym JUCHMILVIMHBI — TPe0OBaHMSA K pe3yJbTaTam
OCBOEHMS THCIUNIUHBI:
B pesynbrare ocBoeHUs1 y4eOHON UCIUTIINHBI 00yUYaAIONIUICS TOJDKEH YMETh!

— ONEpPHUPOBATH CIEAYIOMIMMU XUMHUYECKUMH TIOHSATHSAMH: BEIIECTBO, XUMHUYECKHI
JJIEeMEHT, aTOM, MOJEKyJia, OTHOCUTEIIbHbIE aTOMHAas U MOJEKYyJspHas Macchl, HOH,
QIOTPONHSI, U30TOIBI, XUMUYECKAsi CBS3b, IEKTPOOTPHUIATEIHHOCTD, BAJICHTHOCTh, CTEIICHb
OKHUCJICHHS, MOJb, MOJSIpHAs Macca, MOJSIpHBIM 00BbeM ra3o00pa3HBIX BEIIECTB, BEIIECTBA
MOJICKYJISIPHOTO M HEMOJIEKYJIIPHOTO CTPOCHHUS, PACTBOPHI, AJIEKTPOIUT U HEIIEKTPOJIHUT,
JNEKTPONUTHYECKAST ~ JUCCOLMAIMS, OKHUCIUTEIb M  BOCCTAHOBUTENb, OKUCICHHE H
BOCCTaHOBJICHHE, TEIUIOBOW 3(PQeKT peakuuu, CKOpOCTb XHWMHUYECKOH peaKInH, KaTajmus,
XMMHYECKOE paBHOBECHE, YIJIEPOAHBIN ckeneT, (yHKUMOHANIbHAS TpyMmna, H30MepHs,
TOMOJIOTHS;

— YCTaQHABJIMBATh MPUYMHHO-CICICTBCHHYIO CBSI3b MEXAY COJCPKAHHEM 3aKOHOB
COXpaHEHUS MAacChl BEIIECTB U TMOCTOSHCTBA COCTaBa BEIIECTB M HAMKCAHUEM XUMHUYECKHX
(bopMyJ1 U ypaBHEHUM;

— YCT@QHABJIMBATh HBOJIOLMOHHYIO CYHIHOCTh MEHJIEIICEBCKOM M  COBPEMEHHOM
bopmynupoBoKk nepuouueckoro 3akona /[.M1.Menneneesa;

— OOBACHATH (PU3UUECKUH CMBICI CHUMBOJIMKM MEPUOJMUYECKOW TaOJIMIBl XUMHUECKUX
anemeHToB JI.M.MeHneneeBa (HOMEpOB »3JIeMEHTa, IEpPHOAA, TPYMIbl) U YCTaHABIMBATb
NPUYHHHO-CJICICTBEHHYIO CBSI3b MEXY CTPOCHHEM aToMa M 3aKOHOMEPHOCTSIMH H3MEHEHUS
CBOWCTB 3JIEMEHTOB U 00Pa30BaHHBIX HMH BEILIECTB B EPUOJIAX U TPyIIax;

— YCTaHaBJIMBaTh 3aBUCHUMOCTb CBOMCTB XMMMUYECKUX BEIIECTB OT CTPOCHUS AaTOMOB
00pa3yIoNINX UX XUMHUYECKUX FIIEMEHTOB;

— OOBSICHATH  3aBHCHMOCTh CBOWMCTB BEIIECTB OT UWX COCTaBa W  CTPOCHHS
KPUCTANTNYECKUX PEIIETOK;

— UCHOJb30BATh B Y4eOHOU U MPO(eCcCHOHANBHOM 1eATEIbHOCTH XUMUYECKHE TEPMHUHBI
¥ CUMBOIIUKY;

— OTpa)kaTh COCTAaB OPTAaHUYECKUX COCTMHEHHH C TIOMOIIBIO XUMHUYECKUX (HOPMYIT;

— OTpa)kaTh XUMHUECKHUE MPOIECCHI C TOMOIIBI0 YPAaBHEHUH XUMUYECKUX PEAKIIHIA;

— OOBSICHATH CYITHOCTh XUMHUYECKHX TPOIIECCOB;

— YCTaHaBJIMBaTh MNPU3HAKKM OOMIEr0 M PA3JIMYHOTO B THUMOJOTMH peaKIui Ui
HEOPraHWYECKON U OpPraHU4YeCKON XHUMUH;

— COCTaBJIATH YPaBHEHUS PEAKIINH C MOMOIIBI0 METO/IA IIEKTPOHHOTO OajaHca;

— OOBSICHATH 3aBUCHMOCTb CKOPOCTH XUMHUYECKOW PEaKIuy M MOJOKESHUS XUMHIECKOTO
pPaBHOBECHsI OT Pa3IMYHbIX (DaKTOPOB;

— BBIMOJIHATG XUMHMYECKHH HKCIEPUMEHT B TIOJHOM COOTBETCTBMU C IpaBHJIAMH
0€30I1aCHOCTH;

— HaOmoAaTh, (PUKCHPOBATh M OIMCHIBATH PE3YJIBTATHl MPOBEIACHHOTO XHMHYECKOTO
HKCIEPUMEHTA;



— MPOBOJIUTH CaMOCTOATENBHBIN MOUCK XMMHUYECKOH MH(OPMAIMK C HCIIOJIb30BaHUEM
Pa3IMYHBIX HMCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX HW3JaHUN, KOMIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB UHTepHera);

— HCII0JIb30BAaTh KOMITBIOTEPHBIX TEXHOJOTUH 1Jis1 0OpabOTKHU M Mepeaayud XUMUYECKOM
UH(OPMALIUH U €€ TPEICTaBICHUS B pa3IMYHbIX (hopMax;

— YCTaHABJIMBATh 3aBUCHMOCTb MEXJy KaueCTBEHHOM M KOJMYECTBEHHOH CTOpOHAMM
XUMHUYECKUX O0BEKTOB U MPOLIECCOB;

— peliaTh pacyeTHbIC 3aJ]a41 110 XUMUYECKUM (OopMyJiaM U YPaBHEHHUSIM;

— OOBACHATh XHMHUYECKHUE SIBJICHHS, MPOUCXOJAIINE B IMpUpoAe, ObITY U Ha
IIPOU3BO/ICTBE;

— OIPEJENATh BO3MOXHOCTH IPOTEKAHUS XHMHUYECKUX IPEBpAILEHUN B Pa3IMYHBIX
YCIIOBUSIX;

— co0I01aTh MpaBUiIa 3KOJIOTHUYECKH IPAMOTHOTO MOBEACHUSI B OKPY KaIOLIEi cpee;

— OLICHMBATh BIMSHUE XMMHMUYECKOTO 3arpsi3HEHUS OKPYXarolled cpeibl Ha OpraHu3M
YeN0BeKa U JIPYTUe KUBbIE OPraHU3MBI;

— cobmogaTh mpaBHia 0e30MacHOro OoOpalleHHs C TOPIOYUMH U TOKCHUYHBIMHU
BEIIECTBAMH, JIA0OPATOPHBIM 000pYI0OBaAHUEM;

— MOATOTABJIMBATH PACTBOPHI 3aJJaHHOW KOHLIEHTPALIMHU B ObITY U Ha IPOU3BOJICTBE;

— KPUTHYECKH OLIEHUBATh JIOCTOBEPHOCTh XUMHUECKOW MH(POPMAIUH, TIOCTYHAIOIIEH 13
pa3HbIX UCTOYHHUKOB.

B pesynbrare ocBoeHUS yueOHOM MUCIUIUIMHBI O0yYarOIIHICS TOKEH 3HATh:

— ONPEJENICHUs CIEIYIOIMMX XUMUYECKUX MOHSATHH: BELIECTBO, XUMUUYECKUN DIIEMEHT,
aTOM, MOJIEKYyJla, OTHOCHUTEIbHBIE aTOMHasi W MOJIEKYJsIpHAs MacChl, HOH, aJUIOTPOIHS,
M30TOIbI, XUMUYECKasi CBS3b, 3JIEKTPOOTPULATENBHOCTb, BAJIEHTHOCTh, CTENEHb OKHUCIICHMS,
MOJIb, MOJISIpHAsl Macca, MOJISIPHBIN 00BEM ra3000pa3HbIX BEIIECTB, BEIIECTBA MOJIEKYJISPHOTO
U HEMOJIEKYJIIPHOTO CTPOEHHS, PACTBOPBL, IEKTPOJIUT U HEIIEKTPOJIUT, IEKTPOIUTUYECKAsS
JUCCOLIMAIMS, OKHCIUTENb U BOCCTAHOBHUTENb, OKHCIECHHE U BOCCTAHOBJICHHE, TEIIOBOM
3¢(deKT peakuuu, CKOPOCTb XWMHUYECKOW peakluu, KaTaliu3, XHMHUYECKOE paBHOBECHE,
YIIAEpOIHBIN CKelNeT, (PyHKIMOHAIbHAs TPYyIIa, H30MEepHs, TOMOJIOTHS;

— 3aKOHBI COXPAHEHUSI MacChl BEIIECTB U ITOCTOSHCTBA COCTaBa BEIIECTB;

— XapaKTepUCTHKY 3JIEMEHTOB MajblX WU OOJNBIIMX NEPUOAOB MO HMX IMOJOKEHHUIO B
ITepuoauueckoit cucreme J[.M.Menneneena;

— XapaKTEpUCTUKY BAXHEUIINX TUIOB XUMUYECKUX CBSI3€d M OTHOCHTEIBHOCTH JTOU
TUIIOJIOTUH;

— OCHOBHBIE TIOJIOKEHUSI TEOPUH DJIEKTPOTUTHUECKON AMCCOLMAIMM U XapaKTEPUCTUKY
B CBETE 3TOI TEOPUU CBOMCTB OCHOBHBIX KJIACCOB HEOPTAHUYECKUX COEIMHEHUN;

— OCHOBHBIE IOJIOKEHUS TEOPUH XMMHUYECKOIO CTPOEHHSI OPTraHUYECKUX COCIUHEHUN U
XapaKTepUCTHKY B CBETE ITOW TEOPUHU CBOWCTB OCHOBHBIX KJIACCOB OPraHUYECKHX COCTUHEHUII;

— XapaKTepUCTHKY COCTaBa, CTPOCHUS, CBOMCTB, MMOJIYYEHUS U IPUMEHEHUS BaXKHEHIINX
metauioB (IA u Il A rpynmn, antoMuHus, JKese3a 1 HeKOTOPbIX d-3JIeMEHTOB) U UX COCTUHEHUH;

— XapaKTEpUCTHKY COCTaBa, CTPOEHUS, CBOMCTB, NMOJIYYEHHs U IPUMEHEHUS BaKHENILINX
HemetaiuioB (VIII A, VIIA, VIA rpynm, a takxke a3ora u docdopa, yriaepoaa U KpeMHHUS,
BOJIOPO/JIA) U UX COEAUHEHMUIA;

— XapaKTEpUCTHKY COCTaBa, CTPOEHUS, CBOMCTB, MOJIYYEHHs U IPUMEHEHUS BaKHENILINX
KJIACCOB YTJIEBOAOPOAOB (AJIKaHOB, IUKJIOAIKAHOB, aJIKECHOB, aJJKHHOB, apEHOB) U UX Hauboiee
3HAYUMBIX B HAPOJIHOXO31CTBEHHOM ILJIaHE MPECTaBUTENEH;

— XapaKTepUCTHKY COCTaBa, CTPOEHUS, CBOMCTB, MOJIYYEHUS U MIPUMEHEHHUS BaXKHEHIIINX
IpeJcTaBUTENIeH KIIACCOB OPraHUYECKUX COEAMHEHUI: METaHOoa U ATAHOJIA, CIIOKHBIX A(HUPOB,
JKAPOB, MBI, albJerunoB ((hopMalbIECTUIOB | alleTalbJernaa), KEeTOHOB (aleToHa),
KapOOHOBBIX KHCJIOT (YKCYCHOM KHCIIOTBI), MOHOCAaXapuIOB (TJIOKO3bI), JAHUCAXapHJIOB
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(caxapo3sl), MmojucaxapuoB (Kpaxmajga W IEJUIIOJ03bI), aHWJIMHA, aMHUHOKHCIIOT, OEJIKOB,
UCKYCCTBEHHBIX U CHHTETHUECKHX BOJIOKOH, KAy4yKOB, IJIACTMACC;

— Ha3BaHUS OPraHUYECKUX M3YYCHHBIX BEUIECTB IO TPHUBHAIBHON MM MEXIYHAPOIHOM
HOMEHKJIAaType;

— KJIacCU()MKALUIO XUMUYECKUX PEAKIMNA 10 Pa3TUYHBIM IMPU3HAKAM: YHCIIYy U COCTaBY
MNPOJYKTOB M PeareHTOB, TerioBoMy 3¢ (deKTy, HalpaBieHuIo, ¢a3e, HAIUUMIO KaTalau3aTopa,
U3MEHEHMIO CTETICHEH OKMCIIEHUS 3JIEMEHTOB, 00Pa3yIOINX BEIIECTBA;

— KJIacCU()MKALIMIO BEIIECTB U MPOIECCOB C TOYKHU 3PEHUSI OKHCIICHUSI-BOCCTAHOBIICHHUS.

OcBoeHue copepxaHusi y4eOHON AUCHMILTUHBI « XUMUS» 00ecleuynBaeT JOCTHKEHHUE CTyIEHTaMu
CJICAYIOUINX Pe3yJIbTaTOB:

JIMYHOCTHBIX:

— YyBCTBO FOPAOCTH M YBaXEHUS K HCTOPUH U JTOCTHIKECHUSM OTEUECTBEHHOM XMMUYECKON
HAyKH; XUMHUYECKH I'PaMOTHOE MOBEAEHHE B MPO(ECCHOHANBHON NESATENbHOCTH U B OBITY IMpH
00palIeHny ¢ XUMHUYECKIMH BEIIECTBAMH, MaTepHalaMH U TIPOIIECCaMH;

— TOTOBHOCTH K IMPOJOJKEHHIO 00pa30BaHUsl U TOBBIINICHUS KBalu(pUKAUU B W30paHHOU
poeCCHOHATIBHON JIEATEIIEHOCTH U O0OBEKTUBHOE OCO3HAHHME POJIM XUMHUYECKUX KOMIETCHIUH B
3TOM,;

— YMEHHE HCIIOJIb30BaTh IOCTIHIKEHHSI COBPEMEHHOM XHMHYECKON HAyKH M XUMHUYECKHUX
TEXHOJOTHI JJi1 TOBBIMIEHUS COOCTBEHHOTO HMHTEIUIEKTYaIbHOTO Pa3BUTHS BbIOpaHHOMN
poeCCHOHAIBHON e TEIHHOCTH;

MeTanpeIMeTHbIX:

— JWCIIOJIb30BaHME PA3JIMYHBIX BHJIOB II03HABATEIBHON JESATEIPHOCTH W OCHOBHBIX
MHTEJJICKTYyallbHBIX OMepauuid (MOCTAaHOBKHM 3aqadd, (QOpMYITUPOBAaHUS THUIIOTE3, aHAIW3a U
CHHTE3a, CPaBHEHHUS, 000OIIEHHS, CHCTEMAaTH3alluH, BBISIBICHUS! TIPUYNHHO-CIICIICTBEHHBIX CBS3CH,
MOKCKa aHaJIoroB, (POPMYIMPOBAHUS BHIBOJOB) LIS PEIlIEHUs MOCTABICHHON 3aJauu, TPUMEHEHUE
OCHOBHBIX METOJOB TO3HaHUS (HAOIIOJACHNUS, HAYYHOTO SKCIIEPUMEHTA) ISl H3YUYCHUS PA3ITUIHBIX
CTOPOH XHMHUYECKUX OOBEKTOB U TMPOILECCOB, C KOTOPHIMU BO3HUKAET HEOOXOAMMOCTh
CTaJIKMBAaThCS B MPOQeCcCUOHAIbHOMU cdepe;

— HCTOJb30BAaHUE PA3JIMUYHBIX HCTOYHHMKOB I TOJYYEHHUS XUMHUYECKOH HH(OpMAIIHH,
YMEHHE OIIEHUTH €€ IOCTOBEPHOCTH ISl JOCTHKEHUS XOPOIIUX PE3yIbTaTOB B MPO(ECCHOHATEHON
cepe;

NpeAMeTHBIX:

— c(hopMHUPOBAaHHOCTH MPEJCTABICHUNH O MECTe XMMUHU B COBPEMEHHOM Hay4yHOH KapTHHE
MHUpa; MOHUMaHHWE POJHM XUMHH B (POpMUpPOBaHMH Kpyro3opa W (pyHKIHMOHAIBHOW TPaMOTHOCTH
YeNoBeKa ISl PelIeHUs MPaKTUUECKUX 3a/1a4;

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

— BIJIQJICHWE OCHOBHBIMH METOJaMH HAYYHOTO MO3HAHUS, HWCIOJb3yeMBIMH B XHMHHU:
HaOJroIeHueM, OIMCaHMEM, W3MEPEHUEM, SKCIEPUMEHTOM; yMeHHe o0pabaThIBaTh, OOBICHATH
pe3yIbTaThl MPOBEACHHBIX ONBITOB W JIENATh BBIBOJBI, TOTOBHOCTh M CIIOCOOHOCTH TPUMEHSTH
METO/TbI TIO3HAHUS TIPU PELICHUH MPAKTUYSCKUX 33]1aY;

— c(OpMHUPOBAHHOCTh YMEHUS J1aBaTh KOJMUECTBEHHBIC OIIEHKU U TIPOU3BOAHUTH PACUETHI IO
XUMHUYECKUM (popMysaM U ypaBHEHUSIM;

— BJIaJICHHE NIPAaBUIIAMU TEXHUKHU 0€301TaCHOCTH MPH HCITOJIb30BAaHUN XUMHUYECKUX BEIIECTB;

— ¢(hOpMUPOBAHHOCTH COOCTBEHHOMW MO3UIMH 110 OTHOLICHHUIO K XMMUYECKOH MH(pOpMaIuy,
MIOJIy4a€MOU U3 PA3HBIX NCTOYHHUKOB.



TexHUK NOJDKEH 001agaTh OOIMMHU KOMIIETEHIIMSIMU, BKIIFOYAIOIUMH B €051 ClIOCOOHOCTD:

OK 01 BeiOupats cmocoObl pemieHus 3agad  NOpoecCHOHATBHOM  JIeATENIbHOCTH,
MPUMEHUTEIHHO K Pa3IMYHBIM KOHTEKCTaM.

OK 02 W cnonb3oBaTh COBPEMEHHBIE CpEACTBAa IIOMCKA, aHajdW3a W HHTEPIPETAIH
uHpopMaluu U WHGOPMALMOHHBIE TEXHOJOTUHU [UIsl BBIMOJHEHUS 3aJad MNpoQecCHOHATbHON
JESTEIIBHOCTH.

OK 04 3¢ddexTrBHO B3auMOACHCTBOBATH U pabOTaTh B KOMaH/IC.

OK 05 OcytiecTBasaTh YCTHYIO ¥ MHCBMEHHYI0 KOMMYHHKAITUIO Ha TOCYJAPCTBEHHOM SI3bIKE
Poccutickoii deneparuu ¢ y4eToM 0COOCHHOCTEH COIMAIbHOTO U KYJIbTYPHOTO KOHTEKCTA.

OK 06 [TposiBAATH TpaXkAaHCKO-TIATPUOTHYECKYIO TTO3UIUIO, IEMOHCTPUPOBATH OCO3HAHHOE
MOBE/ICHHE Ha OCHOBE TPATUIIMOHHBIX OOIIEYETOBEYECKUX ILEHHOCTEH, B TOM YHCIE C y4EeTOM
rapMOHU3AIMU MEKHAIMOHAIBHBIX M MEXKPEIUTHO3HBIX OTHOMICHUH, MPUMEHSATh CTaHAApPTHI
AHTUKOPPYILUOHHOTO MOBEICHUSI.

OK 07 CopnelicTBOBaTh COXPAHCHHUIO OKPYKAWOIIEH Cpelbl, pecypcocOepekeHuto,
NPUMEHSTh 3HAHUSI 00 U3MEHEHUH KIIMMaTa, MPUHIUIIBI OEPEXIUBOTO MTPOU3BOCTBA, IP(HEKTUBHO
JICHCTBOBATH B YPE3BBIYANHBIX CUTYaLUsX.

OK 09 Ilonb3oBatrbcst MpoQeccCHOHANBHON JOKYMEHTAIle Ha ToCyJAapCTBEHHOM U
WHOCTPAHHOM SI3BIKAX.



2 CTPYKTYPA U COJEP)KAHUE YUYEFHOM JJUCIIUILIINHBI

Bup yuedHoii paboTbl

O0beM yacoB

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




2.1 TemaTH4yecKuil IVIaH U COJlePKaAHUE Y4eOHOM I CHUILIMHbI XHMHA
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Paznen 1 O0uias u Heopranuyeckasi XuMms 23 10 ap
Tema 1.1 Xumus — HayKa 0 BellecTBax 2 2T 3HaTh: OMNpENEeNeHUs XHUMHYECKUX [OHATUN;
3aKOHBI ~ COXpaHEHUsT  MacChl  BEHIECTB W
MIOCTOSIHCTBA COCTaBa BELIECTB.
YMeTh: onepupoBaTh XUMUUYECKHUMH TOHSATHUSIMU;
YCTaHABIUBATh MPUYMHHO-CIEJACTBEHHYIO CBS3b
MEXIy COJEPKaHHEM 3aKOHOB COXPAHEHHS MAaCCHhI
BEIIECTB U IIOCTOSIHCTBA COCTaBa BEUIECTB U
HalMCaHUEM XUMUYECKUX (POpMYJ U YpaBHECHMUI,
Brenenue. CocraB BeuiectBa. M3mepenue UCTIONB30BaTh B Y4eOHON M MpodeccHOHATbHON OK
1. BEIIECTBA. ATperaTHbIE COCTOSIHUSI BEIIECTBA. 2 ESITENLHOCTH XUMHYECKHE TEPMUHBI u | 01,02,04 1
Cwmecu BemiecTs. CUMBOJIMKY; pelarh pacueTrHble 3amaun 1o | -07,09
XUMUYECKUM  (dopMmysiaM U ypaBHEHUSIM;
yCTaHaBJIUBATh 3aBUCUMOCTh MEXIY
Ka4eCTBEHHOM W KOJMYECTBEHHOW CTOPOHAMU
XUMUYECKUX OOBEKTOB M IPOIECCOB; OOBSICHATH
XUMUYECKUE SIBJICHUS, POUCXOSIINE B IPUPOJE,
OBITY W Ha TPOU3BOJICTBE; OOBACHITH CYIIHOCTH
XUMHUYECKHUX MTPOLIECCOB.
Tema 1.2 Ilepuoanyeckuii 3aK0H U MePUOAUIECKAS 3HaTh: XapaKTEPUCTUKY DIJIEMEHTOB MalbIX H
cucremMa xummuuyeckux 3jaemMeHToB /.U.Menneneena. 2 OONBIIUX TEPUOJOB TIO UX TIOJIOKEHUIO B
Crpoenne aToma. nepuoanudeckon cucreme [I.1. Menneneesa.




IIepnonnueckuit 3akon [I.11. Menneneena.

VYMmersb: yCTaHaBJIMBaTh IBOJIIOLIIOHHYIO
CYUIHOCTb  MEHJEJEEBCKOH UM  COBPEMEHHOMH
(dbopMynMpoBOK mnepuoauuyeckoro 3akona JI.U.
MenneneeBa; OOBACHATH (DU3MYECKUI  CMBICI
CHUMBOJIMKH HEePUOIUYECKOI TaOJIHLIBI
xumuueckux oanemeHtoB J[.MI. MeHnneneeBa u
yCTaHaBJIMBaTh HPUYMHHO-CIEJCTBEHHYIO CBS3b

2. MEXKJy CTPOCHHEM aTOMa M 3aKOHOMEPHOCTSAMH | OK 02,04-
Ctpoenune atoma. CocTaBiieHUE 3IEKTPOHHBIX . 07.09
KOH(HTYpaLLHii ATOMOB XHMHUCCKHX HICMCHTOB, U3MCHEHUSI CBOMCTB 3JIEMEHTOB M O0pPa30BaHHBIX ;

MMM BEIIECTB B I[E€pUOJAX MW  TIpylmnax;
yCTaHaBJIMBATh 3aBUCHUMOCTD CBOMCTB
XMMHYECKUX BEIIECTB OT CTPOCHHUS aTOMOB
o0pa3ylommx HUX  XUMHYECKUX  JJIEMEHTOB;
OTpakaTh XUMHUYECKHE MPOLECCHl C IOMOLIBIO
YpaBHEHUN XHUMHUYECKUX pEaKIHi; OOBICHATH
CYIIHOCTh XMMHYECKUX MPOLIECCOB.
Tema 1.3 CTpoeHue BemecTsa 3HaTh: XapakKTepUCTUKY BaXHEUIIUMX THUIIOB
IlonsTrue o xumuueckoi cBsa3u. KoBaneHTHas XUMHYCCKHX CBSI3€H M OTHOCHUTEIBHOCTH JTOH
3 XUMHUYECKas CBsA3b. VIOHHAs XUMHUYECKas CBS3b. THUIIOJIOTHH. OK
' Merannudeckas XHMHYSCKAs CBS3b. YMeTh: 00BACHITH 3aBUCUMOCTEL CBOMCTB BeIlecTB | 01,02,04-
Bonopoanas xumuueckast CBA3b. OT MX COCTaBa M CTPOECHUSA KPUCTAIMYECKUX 07,09
KommiekcoobpazoBanue. PELIETOK.
Tema 1.4 /IlucnepcHbie CHCTEMBbI 3HaTh: KIacCU(PUKALUIO IUCIEPCHBIX CHCTEM B
3aBUCUMOCTM  OT  arperaTHoOro  COCTOSIHUS
TUCTIEPCUOHHON Cpelbl U JIucrepcHoi daswl, a
TaKke IO pa3Mepy HX YacTUL, 3HAYEHHUE
[lonsiTHEe 0 IMCHIEPCHBIX cUCTEMaX. 3HAUCHHE JUCIIEPCHBIX CUCTEMaX JKUBOWM U  HEXKHUBOU OK
4, JIMCTIEPCHBIX CUCTEM KMBOW U HE)KUBOU MPUPOJIE U TPAKTUUECKON KU3HU YETOBEKA. 01,02,04-
MPUPOJE U NPAKTUUECKON KU3HU YEIOBEKA. YMeTs: OIIEpUPOBATH CHEAYOLIUMH 07,09
XUMUYECKUMH TIOHATHSIMH: JucnepcHas ¢asa,
TUCTIEpCUOHHAST  Cpela, TpyOoAHCIIepCHBIE W
TOHKOJIMCIIEPCHBIE CUCTEMBbI, KOATYJISILIHSL.
Tema 1.5. Xumuueckue peakiuuu 3HaTh: OMNpENeNeHUs] XUMHUYECKUX [OHSATUH;
5. Krnaccudukanys XuMHUECKUX peaKkIi. KJIacCU(PUKALUIO  XUMHYECKUX  peakuuid 1o OK
01,02,04-

CKopocTh XUMHUYECKHX peakiuii. O6paTUMOCTb

PAa3JIMUHBIM  TIPHU3HAKAM: qucily W COCTaBy
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XUMHYECKUX PEaKIuil. XUMUYECKOE
paBHOBECHE.

IPOIYKTOB M PEarcHToB, TerioBomy 3ddekrty,
HampaBlicHUIO, (a3e, HATMYMIO KaTaau3aropa,
U3MCHCHHMIO CTENCHEH OKHCICHHUS 3JIEMEHTOB,
00pa3yrommx BEIIeCTBA.

YMeTh: ONepupoBaTh XUMHUYCCKUMHU MOHITHSIMU;
06’L5ICHSITB CYIITHOCTb XHUMHYCCKUX IIPOLCCCOB;
OOBSCHITH 3aBHCUMOCTh CKOPOCTH XHMHYECKOU
PCaKkMu MU NOJOXKCHUA XUMHUYCCKOI'0 PAaBHOBCCHUA
oT Pa3IUYHBIX (hakTopoB; OIPEAETSITh
BO3MOXHOCTHU IMPOTCKAaHUA XUMHUYCCKUX
NpPEBpAICHUNA B Pa3IMYHBIX YCJIOBHUSX; peIIaTh
pacyeTHbIC 331a4H.

07,09

Tema 1.6. OcHOBHBIE KJIACCHI HEOPraHUYECKHX
COeIUHEHUH U UX CBOHMCTBa

3HAaTb: OCHOBHBIE KJACChl HEOPraHMYECKHUX
COCIMHEHUM M MX XapaKkTEPUCTHUKY: CBOMWCTBA,
IIOJlyYE€HUE U NPUMEHEHHE; T€HETUYECKYIO CBSI3b
MEXAY KJIaCCaMHM HEOPTaHUYECKUX COCIMHEHUN.

YMeTb: OTpaxkaTb XUMHUYECKHUE IIPOLECCHl C
IIOMOIBI0 YPAaBHEHMM XUMHYECKHX DPEaKLUM;
OOBSICHATH CYLIHOCTh XUMHUYECKUX IPOLECCOB;

6. BBINIOJIHATh XUMHYECKUH 3KCIEPUMEHT B MOJIHOM OK
Oxkcuapl. OcHoBanus. Kucnotsl. Conu 01,02,04-
COOTBETCTBUM C MpaBUIaMU  O€30MaCHOCTH; 07,09
HaOmonaTh,  (QUKCUpPOBaTH M ONUCHIBATH
pe3yJIbTaThl IIPOBEJCHHOIO XUMHYECKOTO
JKCIIEPUMEHTa; cOOI0aTh MpaBuia 0€301acHOro
oOpalieHuss C TOpPIOYMMU U TOKCHUYHBIMHU
BEIIECTBAMH, JJAOOPATOPHBIM 00OPYIOBAHHEM.
Tema 1.7. PacTBOpBI. Di1eKTPOINTHYCCKAS 3HATh: ONPEIEIICHNS XUMUUECKUX TIOHATUMH;
AUCCOLHALHS. OCHOBHBI€ I10JIOKEHUSI TEOPUU
[Tonstue o pactBopax. KoHueHnTpanus ANEKTPOIUTUYECKON JUCCOLUALIUH U
pacTtBOpoB. Teopus 3MEKTPOIUTHIECKON XapaKkTePHUCTUKY B CBETE 3TOW TE€OPUHU CBOMCTB
aucconuanuu. Jluccounanus Boibl OCHOBHBIX KJIaCCOB HEOPTaHMUYECKUX COECAMHEHHH. OK
7. Bonoponnsiii mokaszarens. Cpea BOIHBIX YMeTh: onepupoBaTh XMMHUYECKHUMU IOHATHAMY; 01602684-
7,

pacTBOPOB 3JIEKTPOIUTOB. Peakinu oOMeHa B
BOJIHBIX PacTBOPAX 3JIEKTPOJIUTOB. [ maponu3
Kak 0OMEeHHBIH mpolecc.

pemiaTb pacyeTHblE 3aJa4d M IOArOTABIMBATH
pacTBOpHI 33JaHHON KOHILIEHTpAalMU B OBITY U Ha
IIPOU3BOJICTBE; OTPAXKATh XUMHUYECKHUE IPOLECCHI

11




C TOMOIIBIO YPaBHEHUN XMMHUYECKUX pEaKLUi;
OOBSICHSIT CYIIHOCTh XHUMHUYECKHX IPOIIECCOB;
BBITMOJIHATh XUMHUECKUN SKCIIEPUMEHT B MOJHOM
COOTBETCTBMM C MpaBUIaMU  O€30MAaCHOCTH;
HaOmonaTh,  (UKCHUpoOBaTH U OMKCHIBATh
pe3yabTaThl MIPOBEICHHOTO XUMHUYECKOTO
JKCIIEPUMEHTa; cOOII0aaTh MpaBuia 0€30MacHOro
oOpaimieHuss € TOPIOYAMH ©  TOKCHUYHBIMHU
BEIIECTBAMH, J1a00paTOPHBIM 000PYI0BaHHEM.

Tema 1.8. OkHUCAUTEILHO-BOCCTAHOBUTEIbHEBIE

3HaTh: OMNpENEeICHUS XUMHYECKUX IOHSATHUH;

peakuun KJIACCHU(PMKAIIMIO BEIIECTB U MPOIECCOB C TOYKHU
3pEHUsl OKUCIIEHUS-BOCCTAHOBJICHHUSI.
YMeTh: onepupoBaTh XMMUYECKHUMH IMOHSATHUSMU;
COCTaBJIATh YpPAaBHEHUS peEakUud C MOMOUIbIO
METOJa DJEKTPOHHOTO OanaHca; BBIIOJIHATH
8 0 XUMUYECKUN AKCIIEPUMEHT B MIOJIHOM OK
. KUCJIUTEJIbHO-BOCCTAHOBUTEIbHBIE PEAKIINH.
COOTBETCTBMM C TpaBuiaMu Oe3zomacHocTH; | 01,02,04-
Merop 371€KTpOHHOTO OajtaHca. 07.09
HaOnromate,  (UKCHUpOBaTh M OIMKCHIBATH :
pe3ybTaThl MIPOBEEHHOTO XUMHYECKOTO
JKCIIEPUMEHTa; cOO0aaTh MpaBuia 0€301acHOro
oOpaiieHuss ¢ TOPIOYMMH H  TOKCUYHBIMHU
BEIIECTBAMH, JJAOOPATOPHBIM 00OPYIOBAHHEM.
Tema 1.9. Xumus 3J1eMEHTOB 41p 3HaTh: XapaKTEpUCTHKYy COCTaBa, CTPOCHHS,
OO6m1as xapaktepucTuka MeTaiioB. Oommue CBOWCTB, TOJIYYEHHUS] U MPUMEHEHUS BaKHEHUIIUX
crnoco0bl oay4eHus: MetamioB. Kopposus metamioB (la u Il a rpynm, amroMuHus, xene3a u OK
9. MeTaioB. LllenouHsle u menoyHo3eMeNbHbIE HEKOTOPBIX d-3JIEMEHTOB) W WX COEIWHEHW; | 01,02,04-
MeTaJulbl AJTIOMUHUI U €r0 COETUHEHUS. XapaKTepUCTHKY COCTaBa, CTPOEHHUs, CBOMWCTB, 07,09
Xenes3o u ero coeAMHEHHUS. MOJMy4YeHUss W TPUMEHEHUS  BaXHEHUIIUX
1kypc 2 cemecTp HemetaioB (VII a, VIla, VIa rpynn, a taxxke
OO6mras xapakTeprucTuka HemeTauoB. Bogopo. azota W (docdopa, yriuepomra W KPEMHHS,
10 bnaropoansie rassl. I'anorensl. Cepa u ee BOJIOPO/IA) U X COEJIMHEHHUH. 5 o1 82KO A
: coemuHeHus. A3ot u pocdop. Yraeposa u YMeTh: ycTaHaBIMBaTh 3aBUCUMOCTh CBOMCTB 07,09
KPEMHHUI. XUMUYECKUX BEIIECTB OT CTPOCHUS aTOMOB
11 JlaboparopHas pabota Ne 1 [Tomyuenue u 2 o0pasyromux  Hx XI/Ill/II/I‘IeCKHX BHeMeHTOBV; OK
' CBOMCTBA HEMETAJJIOB. HCIIOJIL30BaThH B y‘le6HOI/I " HpO(pCCCI/IOHaJ'IBHOI/I 01,02,04-
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JNEATEIbHOCTH  XMUMHYECKME  TEPMHUHBI U
CHUMBOJIUKY; OTpa)kaTb XMMHUYECKHUE IPOLIECCHI C
IIOMOILbI0 YPAaBHEHMM XUMHUYECKHX PEaKLUi;
OOBSICHATH CYITHOCTh XHUMHUYECKUX IPOIECCOB;
COCTABJISITh YPABHEHUS PEAKIUH C [OMOUIbIO
METOZa JJEKTPOHHOro OanaHca, TMPOBOAMTH
CaMOCTOATEIbHBIN MIOUCK XUMHUYECKON
uHbOpMAIMM C HCIOJB30BAaHHEM  PA3JIMYHBIX
UCTOYHUKOB  (HAYYHO-TIOMYJSIPHBIX  HM3JaHHA,

07,09

JIaGoparophas pabota Ne 2 Cneunduyeckue KOMNBIOTEPHBIX 623 JIHHBIX, ~ PeCypcos OK
12. | cBoiicTBa MeTa/IOB. 3a4ETHOE 3aHATHUE 110 211p HHTepHeTa)j HCHOHI’SOBETB KOMIIBIOTEPHBIX | g1 02,04-
o611l 1 HeOPraHWYECKOM XMMHUM TEXHONOTHH A1 o0paboTkM M mepenaun 07,09
XUMHYECKON MH(POpPMAIK U €€ MPEACTaBICHUs B
paznmuuHbIX  (opmax;  coOmrogath — mpaBuiIa
JKOJIOTHYECKH  TIPaMOTHOTO  TIOBEIEHUS B
OKpYXarolllell  cpele;  OLUECHUBATh  BIUSAHUE
XUMHYECKOTO 3arps3HEHHs] OKpY’Kalolleh cpeibl
Ha OpraHu3M 4YeJoBeKa M JIpyrue€ >KUBbIE
OpPTraHU3MBI; KPUTHYECKH OLICHMBATH
JIOCTOBEPHOCTh ~ XMMHYECKOW  HMH(OpMaluH,
NOCTyHaIIeH U3 pa3HbIX UICTOYHHUKOB.
Pa3jen 2. Opranuyeckasi XuMusi 6,1p
Tema 2.1 OcHOBHBIC NOHATHSI OPrAHUYECKON XUMHUH 3HATh: OMNpPENEICHUS CIEAYIOIMNX XUMHYECKHUX
U TEOPHS CTPOCHUSI OPraHNYeCKUX COeIMHeHM I MOHATHM: YIJIEpOJHBIA CKeJeT, (PyHKIMOHAJIbHAs
rpynmna, HM30Mepus, TOMOJIOTHS; OCHOBHBIE
. MOJIOKEHHUST TEOPUM  XMUMHUYECKOIO  CTPOEHHUS
IIpenmer oprannueckoit xumuu. Teopus .
o OpPraHMYECKHUX COCIUHEHMM M XapaKTEpUCTHKY B
CTPOEHHUsI OPTaHUYECKUX coeMHeHn A.M. . N
CBETE ATOM TEOPUU CBONCTB OCHOBHBIX KJIACCOB
bytnepoBa. Knaccudukanus opraHnueckux o
. OpPraHMYECKUX COEANHEHUH. OK
coequHeHn. OCHOBBI HOMEHKJIATYPbI
13. YMmeTs: OTepupoBaTh cienyromuMu | 01,02,04-
OpPraHMYECKUX BEIIECTB. THUIBI XUMUUECKUX 07,09

CBSI3€M B OPraHMYECKUX COCTUHECHUSX U
criocoObl uX pazpeiBa. Kimaccudukanms peakuuii
B OPraHUYECKON XHUMUU.

XUMHUYECKUMH MOHITHIMM: YIIIEPOIAHBINA CKEJET,
(yHKIIMOHATIBHAS TPYMIA, U30MEPHs], TOMOJIOTHS;
UCIOJb30BaTh B Y4eOHON M MpodeccHoHaTbHON
NEeSATeIbHOCTH ~ XUMHYECKME  TEePMHUHBI U
CHUMBOJIUKY; OTpa)kaTb COCTaB OpPraHMYECKHX
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COCJIMHEHUI C TIOMOIIBI0 XUMHUYECKUX (hopMyi;
yCTaHABIMBATh MPU3HAKK OOIIETO M PA3IUYHOTO B
TUTOJOTHHA DPEaKUUH JUIsi HEOPraHWYeCKOH u
OpraHHYECKOI XUMUH; MIPOBOJNTH
CaMOCTOSI TEIIbHBIN TIOUCK XUMHYECKON
nHDOpPMAIIMA C HCIOJIb30BAHUEM  Pa3IUYHBIX
UCTOYHUKOB  (HAyYHO-TIOMYJIIPHBIX  W3JIaHHI,
KOMITBIOTEPHBIX ~ 0a3  JaHHBIX,  PECYpCcoOB
WHTEpPHETa);  HCIOJIb30BaTh  KOMITBFOTEPHBIX
TEXHOJOTHH Jiii  0o0paboTKM W Tepeaadu
XHUMHUYECKOH MH(OpMaIK U €€ NMPEJCTaBICHUS B
pa3IUYHBIX opMax; yCTaHABIMBATH 3aBUCUMOCTH
MEXIY  KAa4eCTBEHHOW W  KOJMYCCTBEHHOMH
CTOPOHAMH XHMHUYECKUX OOBEKTOB U IPOIIECCOB;
pemarb pacyeTHbIC 3aJa4d [0 XUMHUYCCKHM
bopmynam u YpaBHECHHUSIM; OOBSICHATH
XUMHUYECKHE SIBIICHUS, IIPOUCXOISIINE B IPUPOJIC,
OBITY W Ha TNPOW3BOACTBE; COOJIIOJATH IMpaBHIIA
JKOJIOTHUECKH  TPaMOTHOTO  TIOBEIEHUS B
OKpYXalollleil  cpele;  OLEHUBAaTh  BIUSAHUE
XUMHYECKOTO 3arps3HEHHs] OKpY’Kalolleh cpeibl
Ha OpraHW3M 4YeJOBEKa U JApPyTUe IKUBBIC
OpTaHU3MBI; KPUTHYECKH OIICHUBATH
JIOCTOBEPHOCTh ~ XHMHYECKOW  HWH(OpMaIWH,
MOCTYNAIONIeH U3 pa3HbIX UICTOYHHUKOB.

Tema 2.2 YraeBogopoasl. I'mapokcuiibHblie

41p
Coe/IMHEHHUsI
Ankassl. AnkeHsbl. . AnkuHbl. CTpoeHUe 1
14. | xknaccudukanus cnuptoB. [IpenenbHble
OJTHOATOMHBIE CITUPTHI. MHOTOATOMHBIE CITPTHI.
15.
Jlabopamopnas paboma Ne 3. YTII€BOAOPOIBL. 2mp

3HaTh: XapaKTEPUCTHUKY COCTaBa, CTPOCHUS,
CBOMCTB, NOJIyYEHHUS! U MPUMEHEHUS Ba)XKHEHIINX
KJIACCOB  yTJIEBOJOPOJOB  (QJIKaHOB, aJIKCHOB,
QJKMHOB) ® WX Haumboyiee 3HAYUMBIX B
HapOTHOXO3SMCTBEHHOM IUJIaHE TPEICTaBUTEIICH,
Ha3BaHUs OPTraHWYECKUX HU3YyUYEHHBIX BEIIECTB IO
TPUBHUAILHON A0 MEXTyHApOIHOU
HOMEHKJIATYPE;

YMeTb: oTpaxaTh XHUMHUYECKHE TMPOIECCHI C
MOMOIIIBIO YPAaBHEHHM XMMHUUYECKHX pEaKluid;

OK
01,02,04-
07,09

OK
01,02,04-
07,09
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OOBSICHATH CYITHOCTh XUMHUYECKUX IPOIECCOB;
BBITIONTHATh XUMHYECKHIA 3KCTICPUMEHT B TIOJTHOM
COOTBETCTBUM C TpaBWIaMHU O€30MaCHOCTH;
Habmonate,  (UKCHpPOBaTH W ONHCHIBATH
pe3yIbTaThI MIPOBEICHHOTO XHUMHAYECKOTO
JKCIIEPUMEHTA;,  yCTaHABIMBATh  3aBUCUMOCTH
MEXIy  KAa4eCTBEHHOW W  KOJMYCCTBEHHOH
CTOPOHAMU XHMHUYECKUX OOBEKTOB W IMPOIIECCOB;
cobmro1aTh npaBujia 0€30mMacHOro0 OOpaIIeHus ¢
TOPIOYMMH W TOKCHYHBIMH  BEIICCTBAMH,
71a00paTOPHBIM 000PYIOBAHUEM.

16.

Jlabopamopuas paboma Ne 4. CiupTHI. 211p
Tema 2.4. Anbaernanl u ketonbl. KapooHoBbIe 21p
KHCJIOTBI. YTJIeBOJbl. AMHUHOKHCJIO0THI. beJiku
17 [TonsiTve 0 KapOOHUIIBHBIX COCAMHEHUSX.
Ansaeruabl. KapOOHOBBIE KUCITOTHI.
[TonsiTre 06 yrneBomax. MoHocaxapu/Ibl.
18. | mcaxapunsl. [Tomucaxapuasl [lonstue 06
amMuHaX. AMUHOKHUCIIOTHL. benku
19. | Jlabopamopuas paboma Ne 5. AnbaeTubl. 2mp

KapOoHOBBIE KUCITOTHI.

O000IIIEHNE U CUCTEMATHU3AINS 3HAHUH 110

20. .
OpPraHUYECKON XUMUHN

3HaTh: XapaKTEpUCTHKYy COCTaBa, CTPOCHUS,
CBOMCTB, NOJIyYEHUS] U MPUMEHEHUS Ba)KHEHIINX
npeJcTaBUTeNen KJIACCOB OpraHUYeCcKHUX
COCIMHEHUI: METaHOJIA M H3TAHOJA, CIIOXKHBIX
3¢upos, KUPOB, MBLJI, aJIbJIETUJI0B
(bopmanbaeruaon u areTanbAeTuIa),
KapOOHOBBIX  KHUCIOT  (YKCYCHOM  KHCJOTHI),
MOHOCaXapHua0B (TI1rOKO03B1), JcaxapuioB
(caxapo3bl), monucaxapugoB  (Kpaxmajia u
LIEJUTIONIO3b]); AHWJIMHA, AMHHOKHCIIOT, OEJIKOB,
HUCKYCCTBEHHBIX U CHHTETUYECKHX BOJIOKOH,
Kay4yKOB, IJIaCTMAaccC.

Hazpanust oprann4eckix U3y4eHHbIX BELIECTB 110
TPUBUAIILHON WJIM MEKyHApPOIHON
HOMEHKJIATYype.

YMeTh: 0TpakaTb XMMHUYECKHE ITPOLIECCHI C
ITOMOIIBI0 YPAaBHEHUN XUMHYECKUX PEAKIIUI;
OOBSICHATB CYIIHOCTh XMMUYECKUX MPOLIECCOB;
BBITIOJTHATH XUMUYECKUHN SKCIIEPUMEHT B TIOJTHOM
COOTBETCTBHUH C IpaBUIaMU 0€30IaCHOCTH;
Ha0I110/1aTh, GUKCUPOBATH U ONKCHIBATH
pE3yNIbTaThl IPOBEIEHHOTO XUMUYECKOTIO
9KCIIEPUMEHTA; YCTAHABINBATh 3aBUCUMOCTb
MEX/1y Ka4eCTBEHHON M KOJMYECTBEHHON

OK
01,02,04-
07,09

OK
01,02,04-
07,09

OK
01,02,04-
07,09

OK
01,02,04-
07,09
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CTOPOHAMH XHUMHYECKUX 00BEKTOB M MPOLECCOB;
coOuro1aTh Mpasuiia 0€30MacHOro 00paIeHus ¢
TOPIOYMMH M TOKCHYHBIMH BEILIECTBAMH,
712a00paTOPHBIM 000PYIOBAaHHEM.

39 (291+10.1p)

* JInst XapaKTepUCTUKU YPOBHSI OCBOCHHUSI y4eOHOT0 MaTepHralia UCIIOJIB3YIOTCS CIeayone 0003HaueHUs:

1 — o3HaKOMUTEBHBIN (Y3HABAaHUE PaHEE U3YYCHHBIX O0BEKTOB, CBONCTB);

2 — penpoAYKTHBHBIN (BBITOJIHEHUE AEITEILHOCTH TI0 00pa3ily, MHCTPYKIIUU WIIH MO/ PYKOBOJCTBOM);

3 — IPOJYKTUBHBIN (TJITAHUPOBAHUE M CAMOCTOSTEIILHOE BBIIOJIHEHHUE JCITEIBHOCTH, PEIICHUE TPOOJIEMHBIX 3a]1a4).
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3 YCJOBUS PEAJIN3ALIMU ITIPOT'PAMMBI YYEBHOM JUCIUILIUHBI
3.1 TpeGoBaHusi K MAaTEPUAIbHO-TEXHUYECKOMY 00ecIe4eHnI0

Peanuzarus mporpamMmbl TUCHUTIIMHBEI TPEOYET HATUYMS: y4eOHOTO KaOuHeTa
- XMMHU.

O6opynoBanue yueOHOT0O KabUHeTa!

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

- KJIaccHasl JI0CKa,

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

- naboparopun XuMuu

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

TexHuveckue cpeacTBa 00yUCHHUS:
- MyJIbTHME]IIA 000pYTOBaHUE

3.2. UndopmannonHoe odecrnieyeHne 00yueHust

OCHOBHbBIE UICTOUHUKHU:

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

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

JIOTIOTTHUTETHHBIE HCTOYHHUKH:

3. Kupunnos, B. B. Heopranuueckass xumus. TeopeTndeckue OcHOBBI: yueOHUMK / B. B.
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4 KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHUS YUYEBHOM

TUCIHATITAHBI

KoHTpPo/Ib M OLEHKa pe3yJbTaTOB OCBOCHHUS Y4YEOHOW IUCIMIUIMHBI OCYLIECTBIISETCS

npenoaaBarcJicM B IPOHECCE MPOBCACHUA IMPAKTHUYCCKUX U HaGOpaTopHBIX

3aHATHH,

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

HUCCIIENOBAHUMN.

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

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

YMETB!

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

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

- OIICHKA 3a BBITTOJTHCHHE
WHIMBUIyJIHBIX ¥ TECTOBBIX 33JIaHUM;

- OIICHKA 32 pEIlCHHE 3a/1aY.

— YCTaHaBJIUBaTb MNPUYUHHO-CJICACTBECHHYIO CBA3b MCEXKIAY

- OLOCHKa 3a BBIIIOJIHCHUC U 3allUTy

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

- OIIEHKA 32 peIICHUE 3aa4.

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

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

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

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

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

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

- OIICHKa 3a BBITIOJIHCHUC
WHINBUAYAJIBHBIX U TECTOBBIX SaIIaHHﬁ.

— HCHONB30BaTh B Yy4eOHOH ©  mpodeccunoHaNbHON
JIeSTeIbHOCTH XUMUYECKIE TEPMUHBI I CUMBOJIHKY

- OLOCHKa 3a BBIIIOJIHCHUC MW 3allUuTy
JabopaTOPHEIX PaboT;

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

- OIIEHKA 3a pelleHne 3a/1a4;

— OTpaXkaTh COCTaB OPTaHUYECKUX COCAMHEHHUI C MTOMOIIBIO
XUMHYECKUX (popmyIt;

- OIICHKa 3a BBIIOJIHEHHUE W 3alUTy
JabopaTOPHEIX PaboT;

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

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

- OLICHKaA 3a PCHICHUC 3a/1a4;

— OTpakaTh XMMUYECKUE MPOLIECCHI C MOMOIIBIO YpaBHEHUH
XHMHYECKUX pPEeaKiIuii;

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

- OLICHKA 3a BBITTOJTHEHHE
WHIUBUIYAJIbHBIX U TECTOBBIX 3aaHUN;

— OOBSICHATH CYIIHOCTb XUMHUYECKUX ITPOLECCOB;

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

- OIICHKA 3a BBITIOJTHEHHE
WHINBUAYATbHBIX U TECTOBBIX 33 JaHU.

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

- OIICHKA 3a BBIOJIHEHUE W 3allUTy
JabopaTOpPHEIX PaboT;

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

— COCTaBIIATh YPaBHEHHWS PEaKIUii C MOMOIIBI METOAa

- OLOCHKa 3a BBIIIOJHCHUC U 3allUTy

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

" TOJIOKCHUA XUMHUYCCKOI'O PABHOBECHUA OT PA3JIMYHBIX
(hakTopOB;

WHAWBHUIyATGHBIX ¥ TECTOBBIX 3aJaHUM;

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

IIOJITHOM

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

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

- OIIGHKa 3a BBHIMOJIHEHHE W 3alIUTY
mabopaTOPHBIX padoT.

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

- OLOCHKa 3a BBIIIOJJHCHUC U 3allUTy
J1a00PaTOPHBIX PadoT;

- OIICHKA 3a BBITIOJTHEHHE
WHJIUBUyJIbHBIX U TECTOBBIX 3aJIaHUI.

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

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

BBITTOJTHCHUEC

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

npoucxogdamue B

- OLCHKa 3a BBIIIOJJHCHUC U 3allUTy
J1a00PaTOPHBIX PadoT;

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

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

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

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

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

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

- OIICHKa 3a BBIIOJIHEHUE W 3allUTy
J1abopaTOPHEIX PabdoT.

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

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

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

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

OKHUCJICHHUS, MOJIb, MOJISIPHAsE Macca, MOJISIPHBIH 00BbeM
ra3000pa3HbIX BEIIECTB, BEHIECTBA MOJICKYJSIPHOTO M
HEMOJICKYJIIPHOTO CTPOCHUS, PACTBOPBI, AJIEKTPOIUT H
HEIJIEKTPOJIUT,  WIEKTPOIUTHYECKAss  JUCCOLUALMS,
OKHUCIHNTECIIb u BOCCTaHOBUTCIIb, OKHCJICHHUEC u
BOCCTAaHOBJICHHE, TETIOBOH A (EKT peakiuu, CKOPOCTh
XMMHYECKOW  peakivy, KaTams, XHUMHYECKOEe
paBHOBEecHE, YIIEPOIHBIH CKeleT, (QYHKIUOHATIbHAS
TpYIIIa, H30MEPHsl, TOMOJIOTHS;

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

M0 UX TIOJOKCHHIO B
JI.M1.Menneneena;

[lepuonuueckoit cucreme

WHJIUBUyJIbHBIX U TECTOBBIX 3aJIaHMUII;

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

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

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

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

- OLICHKA 3a BBITIOJTHEHHE
WHJIMBUIyaIIbHBIX U TECTOBBIX 33JJaHUH;

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

- OLCHKa 3a BBIIIOJJHCHUC U 3allUuTy
J1a00PaTOPHBIX PadoT;

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

U npuMeHeHus BaxHehmux MetauioB (IA u Il A rpynm,
ATFOMUHUS, JKeJie3a U HEKOTOPBIX d-2JIEMEHTOB) U UX
COC/IMHCHHIA;

WHJIUBUyJIbHBIX U TECTOBBIX 3aJIaHUI;

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

- OIICHKa 3a BBITIOJTHCHUC
WHINBUAYAJIbHBIX U TECTOBBIX SaHaHHﬁ;

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

- OIICHKa 3a BBIIOJIHEHHUE W 3alUTy
J1abopaTOPHEIX PaboT;

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

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

— XapaKTepUCTUKY COCTaBa, CTPOCHHMS, CBOWCTB, MONyUYCHUS
W TIPUMEHEHUs BaKHEWIIHMX MpEICTAaBUTENICH KIIaccoB
OpPraHUYECKUX COCTUHCHUI: MeTaHoJda W JTaHOJa,
CIOXHBIX  3(PHPOB,  KHPOB, MbUI,  AllBJCTHIOB
(popmanbmernoB W auneTanpAeruiga),  KETOHOB
(aetoHa), KapOOHOBBIX KHCIOT (YKCYCHOW KHCIIOTHI),
MOHOCaxXapua0B (TJIFOKO3bI), AUCAaxXapumoB (caxapo3bl),
noJrcaxapuaoB (Kpaxmaja W LEJUII0JIO3bl), aHWINHA,

- OIICHKa 3a BBIIOJIHEHUE W 3allUTy
JabopaTOpPHEIX PaboT;

- OIICHKA 3a BBITTOJTHCHHE
WHMBUIyJIHBIX ¥ TECTOBBIX 33JIaHUM;

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

TPUBUAJIBHOU MM MEXIYHAPOJHON HOMEHKIIATYPE;

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

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

- OLOCHKa 3a BBIIIOJHCHUC U 3alUTy
mabopaToOpHBIX padoT;

- OLICHKA 3a BBITIOJTHEHHE
WHJIUBUYAJIbHBIX U TECTOBBIX 3aJIaHMUII;

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

- OLOCHKa 3a BBIIIOJIHCHUC U 3allUTy
mabopaToOpHBIX padoT;

- OIICHKa 3a BBIIIOJTHCHUC
WHJIUBUYaJIbHBIX U TECTOBBIX 3aJIaHMII;
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