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1 HOACHUTEJIBHAS 3AIIMCKA

Pabouast mporpamma 0011€00pa3oBaTENbHON YUECOHOW AUCIUTLIIMHBI

«Xumusi» pazpaboraHa Ha ocHoBe TpeboBanuit ®I'OC COO', ®I'OC CIIO" no
cooTBeTcTBYyIOIEl crenuansHocty U ®OIT COOM ¢ yyerom paboueii mporpamMmel
BOCIIUTAHUS JUIsl peaiu3alui o0pa30oBaTEIbHOM MPOrpaMMbl MO CHEIUATBHOCTH
36.02.01 Berepunapus.

Lenpro wu3ydyeHHS AUCHUIUIMHBI «XUMHUSD» SIBISETCS (QOPMUPOBAHUE VY
oOy4Jaronmxcs MpeJACTaBICHHUN: 0 MaTepruaIbHOM €IUHCTBE MUPA, 3aKOHOMEPHOCTSIX
Y TT03HAaBA€MOCTH SIBICHUM MPUPOIbI, O MECT€ XUMHUU B CUCTEME €CTECTBEHHBIX HAYK
1 €€ Belyllle poju B 00ECIIEUEHNH YCTOMYMBOTO Pa3BUTHUS YETIOBEYECTBA: B PEILICHUU
po0JIEM 3KOJIOTMYECKOM, SHEPreTHYECKOW M MUIIEBON 0€30MacCHOCTH, B Pa3BUTHH
MEJIUIIMHBI, CO3JaHUU HOBBIX MATEPUATIOB, HOBBIX HCTOYHUKOB SHEPrUHU, B
o0ecreyeHnn  PalMOHAILHOTO  NPHUPOAOIONb30BaHUA, B  (HOPMUPOBAHHUH
MHUPOBO33pPEHUS 1 OOLIEHN KYIbTYphI 4HEJIOBEKA, a TAK)KE IKOJIOTMYECKH 00OCHOBAaHHOTO
OTHOLIEHUSI K CBOEMY 3J0POBBIO M NMPUPOJHON CpEJle; OCBOCHHUE CHCTEMbl 3HAHUH,
JIeXKAIMX B OCHOBE XMMUYECKOM COCTABIISIIOIIEH €CTECTBEHHOHAYYHOM KapTUHBI MUPA:
GyHIaMEHTAIIbHBIX ~ TOHATHUNA, 3aKOHOB M  TEOPUM  XHMMHHM, COBPEMEHHBIX
NPEACTAaBICHUM O CTPOCHHMM BEIIECTBA HA PA3HBIX YPOBHSAX — ATOMHOM, HOHHO-
MOJIEKYJISIPDHOM, HAJIMOJIEKYJSIPHOM, O TEPMOJAMHAMUYECKUX W KHUHETUYECKHUX
3aKOHOMEPHOCTSIX MPOTEKAaHUSI XUMHYECKHX PEAKIUi, O XMMHYECKOM PaBHOBECHH,
pacTBOpax M AUCHEPCHBIX CHCTeMaX, 00 OOIIMX HAYYHBIX MPUHIUIAX XUMHYECKOTO
MIPOU3BO/ICTBA;

(opMHpoBaHrE Yy 00y4aOIUXC OCO3HAHHOTO TOHUMAaHUS BOCTPEOOBAHHOCTHU
CHUCTEMHBIX XUMHUYECKUX 3HAHUM 1Ji1 OOBSICHEHMS KIIOUEBBIX HJIEH U MpodJieM
COBPEMEHHOM XUMHH, sl OOBSICHEHUS W TPOTHO3UPOBAHUS SBICHUN, MMEIOLIUX
€CTECTBEHHOHAYUYHYIO MPUPOJY; TPAMOTHOIO peuieHus MpoOjeM, CBSI3aHHBIX C
XUMHEW, NPOTHO3MPOBAHMS, aHAINW3a W OLEHKH C TO3WIUM DKOJOTHYECKON
0€30MacHOCTH MOCJIEACTBUI OBITOBOM M MPOU3BOJICTBEHHOMN JACSATEIHHOCTU YEIOBEKA,
CBSA3aHHOM C XWMHUYECKUM TMPOU3BOJCTBOM, HCIOJb30BAaHUEM U TIEpepadOTKOM
BELLECTB.

3agayamMu U3y4eHUs: AUCUUILTMHBI « XUMUSD SABISIOTCS:

yrayOJeHue nMpeCcTaBICHUN 0 HAyYHBIX METOJIaX MO3HAHHUS, HEOOXOAUMBIX TSI
NpPUOOPETeHUs] yMEHUN OpPHEHTHPOBATHCA B MHPE BEIIECTB U OOBSICHECHHUS
XUMUYECKUX SIBICHUI, UMEIOLIUX MECTO B IPUPOJIE, B TPAKTHUECKOMN AEATEIbHOCTU U
IMOBCEJHEBHOM KU3HU;

BOCIIUTaHUE YOEXJAEHHOCTH B MO3HABAEMOCTH SIBJICHUHN MIPUPOJIbI, YBAKECHUS K
npoleccy TBOpYECTBA B 00JIACTU TEOPETUUYECKUX M MPHUKIAJAHBIX HUCCIEIOBAaHUH B
XUMUH, POPMUPOBAHUE MUPOBO33PEHUS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHUSI HAYKU;



pa3BUTHE MOTHMBAallMM K OOYYEHHIO W TIO3HAHWIO, CIIOCOOHOCTEH K
CAaMOKOHTPOJII0O M CaMOBOCIIMTAaHHWIO HA OCHOBE YCBOCHHS OOIIEYEIIOBEYECKUX
LICHHOCTEH;

pa3BUTHE TI03HABATEIBHBIX HMHTEPECOB, HHTC/UICKTYAIBHBIX W TBOPYECKHX
CIIOCOOHOCTEW 00ydJaronuxcs, (OpMUPOBAHUE Yy HUX CO3HATEIHLHOTO OTHOIICHUSK
caM0O0Opa30BaHUIO W HEMPEPHIBHOMY OOpa30BaHUIO KaK YCIOBHUIO YCIEITHOM
po(ecCHOHAILHOW W OOIIECCTBEHHOMN JIeATEIbHOCTH, OTBETCTBEHHOTO OTHOIICHHUS K
CBOEMY 37I0POBBIO U TTIOTPEOHOCTH B 3J0POBOM 00pa3e KU3HH,

dopMuUpoOBaHHE YMEHHUH M HABBIKOB Pa3yMHOTO IPUPOJIOTOIH30BAHMUS,
pa3BHUTHE PKOJIOTHUECKON KYIbTYpPbI, TPHOOPETEHUE OTBITA OOIIECTBEHHO- MOJIC3HON
AKOJIOTHYECKOH JIeATEITHHOCTH.

JuctummuHa «XUMEs») BXOJUT B 0OIIE00pa30BaTEIbHBIA UK U SBIISETCS
00s13aTeTbHBIM ~ 0011e00pa30BATEIBHBIM ~ YUEOHBIM TPEIMETOM, H3ydaeTcs Ha
yIIIyOJIGHHOM YPOBHE ISl €CTECTBEHHOHAYYHOT'O MPO(HIIS MO CIEUaTIbHOCTH
36.02.01 Berepunapus.

2 NINIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA JUCHUITJIUHBI

OcBoeHUE COJMEpKaHUS JUCHUILTUHBI «XUMHS» 00eCreunBaeT JHOCTIKEHHE
00yYaroIIUMUCS CIEAYIOMINUX PE3yIbTATOB:

JIUYHOCHIHBIX:

1) Bcdepe rpaKIaHCKOTO BOCTIUTAHHUS:

OCO3HAHMS OOYYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX IMPaB U 0OS3aHHOCTEH,
YBa)KEHUS K 3aKOHY M ITPABOMOPSIKY;

NpPEACTaBICHUS O COIHUAIBHBIX HOPMax | MpaBWIAX MEXJINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH AEATEIHHOCTH MPH CO3AaHUH YICOHBIX
MPOEKTOB, PEUICHUN y4EOHBIX W MO3HABATENBHBIX 3a]1a4, BHITIOJHEHUN XUMHUYECKUX
IKCIIEPUMEHTOB;

CIOCOOHOCTH TOHMMAaTh W TPUHUMATh MOTHUBBI, HAMEPCHHUsS, JIOTUKY U
apryMEHTBI IPYTHX MPU aHAIHW3E Pa3IMYHBIX BUJOB yUEeOHOH IEATEILHOCTH;

2) B chepe naTpuoTHIECKOTO BOCTIUTAHUS:

LICHHOCTHOTO OTHOIIEHUS K HMCTOPUYECKOMY W HAYYHOMY HACIIEIHIO
OTE€UYECTBECHHOMN XHMMUU;

YBO)KEHUSA K MpoOIleccy TBOpPYECTBA B O0JIACTU TEOPHUM M IPAKTHUECKOIO
IIPUJIOKEHUS XUMHUH, OCO3HAHHUSI TOTO, YTO JAHHBIE HAYKH €CTh PE3YyJIbTAT JJIUTEIbHBIX
HAOJIIO/ICHUH, KPOTOTJIMBBIX SKCHEPHUMEHTANbHBIX MOUCKOB, IMOCTOSHHOTO TpyAa
YYEHBIX U NIPAKTUKOB;

MHTEpEeCca U NTO3HABATEIbHBIX MOTUBOB B ITOJYYECHHUH U MOCIEAYIOLIEM aHAIU3E
MH(pOpPMaLlMU O MEPEAOBbIX JOCTHKEHUAX COBPEMEHHON OTEUECTBEHHOM



XUMUH;

3) B cdepe TyXOBHO-HPABCTBEHHOTO BOCIUTAHUS: HPAaBCTBEHHOTO CO3HAHWUS,
ATUYECKOTO MOBEICHHUS;

CIIOCOOHOCTH OILICHUBATh CUTYaIlMH, CBA3aHHBIE C XUMUYECKUMU SIBICHUSIMU, U
MPUHUMATh OCO3HAHHBIEC PEIICHUS, OPUEHTUPYSICh Ha MOpPaJIbHO-HPABCTBEHHbIC
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE IOBEJICHHE W TOCTYIKHM CBOMX TOBApHIIECH ¢
MO3UIMN HPABCTBEHHBIX U MPABOBBIX HOPM U C YYETOM OCO3HAHHUS

MOCJIEJICTBUI TTOCTYTIKOB,;

4) B chepe hopMHUpPOBaHMS KYIBTYPHI 310POBbI:

NOHUMAaHUsl LEHHOCTEH 310poBoro u Oe3omacHoro oOpa3a >KW3HH,
HEOOXOIUMOCTH OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHOMY (PU3UYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOJIfoficHUs TpaBwi 0e30MacHOTO OOpallleHus C BEIIeCTBaMU B  OBITY,
ITIOBCETHEBHOM KU3HU, B TPYAOBOM JAEATEIBHOCTH;

MOHWMAHUA I[IEHHOCTH TPaBUJI UWHAMBHUAYAIBHOTO U  KOJUIEKTUBHOTO
0€301acHOro MOBEICHHS B CUTYalUsIX, YTPOKAIOIIHUX 3J0OPOBbIO U KU3HU JIFOACH;

OCO3HaHUSl TOCIEACTBUA M HEMPHTHS BPEIHBIX MPUBBIYEK (YHIOTpeOIeHHS
AJIKOT0JIs1, HAPKOTUKOB, KYpEeHUS);

5) B cdepe TpymOBOrO BOCIUTAHUS:

KOMMYHHUKATUBHOM KOMIIETEHTHOCTH B y4eOHO-HCCIIEeI0BATEIbCKON
JESITeIbHOCTH, OOLIECTBEHHO IMOJIE3HOM, TBOPUECKOW U JPYTUX BUAAX JAEATEIbHOCTH;
YCTaHOBKH Ha aKTUBHOE Y4acTHE B PEUICHUM MPAKTUYECKUX 3a/1a4

COLIMAJIbHOW HANPaBJIEHHOCTH (B paMKax CBOEro Kjacca, IIKOJIbI);

UHTepeca K MPAKTUYECKOMY HM3YyUeHHUIO Ipodeccuil pa3audHOro pona, B TOM
YHCJIEHA OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHUN 10 XUMUH;

YBOXCHHSI K TPYAy, JIOJAIM Tpyda U pe3yjbTaTaMm TPYIOBOW NEATEIbHOCTH;
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WMHIWBUIYaTbHOW TPAaEKTOPUHU

oOpaszoBaHus, Oyayuiei npodeccu U peanusaluu COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYE€TOM JIMYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTHM K XMMHH, WUHTEPECOB U
MOTpeOHOCTEH 001IeCcTBa;

6) B cdepe PIKOIOrHYSCKOTO BOCITUTAHUS:

HKOJIOTMYECKU 11eJIeCO00Pa3HOr0 OTHOIICHHUSI K MPUPOJIE KaK HCTOYHUKY
CYLIECTBOBAHMSI )KU3HU Ha 3eMIJIC;

MOHMMAHUS TJ00AJIBHOTO XapakTepa 5SKOJOTHYECKUX TMpoOieM, BIUSHUSA
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE IPUPOAHON U COLIMAIBHON CPEJIbI;

OCO3HAHMSI HEOOXOAMMOCTH UCMOIb30BAHUS JTOCTHKECHUM XUMHUU 7SI PELLICHUS
BOMPOCOB PAIIOHATBHOTO MIPUPOIOTIOIB30BAHUS;

AKTUBHOT'O HETIPUSITUS ACHUCTBUM, MPUHOCAIINX BPEI OKPYNKAIOLIEH PUPOTHON
cpene, YMEHHUs NPOTHO3UPOBATH HEOJArONMPUATHBIE SKOJOTHYECKHE



[IOCJIEICTBUS IPEANPUHUMAEMBIX JEHCTBUN U NIPEAOTBPALIATh HX;

HAJIM4Xs PAa3BUTOrO SKOJOTMYECKOrO0 MBIIUICHMS, SKOJOTHYECKON KYJIbTYpHI,
OIBITA JEATEIIBHOCTH YKOJOTMYECKON HAIIPABICHHOCTH, YMEHUS PYKOBOJCTBOBATHCS
VMU B IO3HABATEJIbHON, KOMMYHHUKATUBHON U COLIMAIBHON IPAKTUKE, CIIOCOOHOCTH U
YMEHHSI aKTUBHO MPOTUBOCTOATH UACOJIOTHH XeMo(oouu;

7) B chepe NEHHOCTH HAYYHOTO ITO3HAHUS:

MHPOBO33PEHHUS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
U OOIIECTBEHHOMN MPAaKTUKU;

NOHUMaHUsl CIeUU(PUKM XUMUU KaK HaAyKd, OCO3HaHUS €€ poiu B
(GbOpMHpPOBAHMK PAIMOHATILHOTO HAYYHOTO MBINUJICHUS, CO3JaHUM LETOCTHOIO
IpeicTaBlieHus 00 OKpYXalollleM MHUpE KaK O €IMHCTBE NPHUPOAbl M YEJIOBEKa, B
MO3HAHWU TPUPOJIHBIX 3aKOHOMEPHOCTEM U pEHIeHUH Mpo0JeM COXpaHEHUs
IIPUPOJHOTO PABHOBECHS,

yOEXKIEHHOCTH B 0COOOM 3HAUMMOCTH XUMUHU JIJI1 COBPEMEHHOW ITUBUIJIN3ALINY:
B €€ I'yMaHHUCTHYECKON HAIMpPaBICHHOCTU U BaXHOW pPOJM B CO3JaHUM HOBOU Oa3bl
MaTepuaibHON KyJNbTYpPhl, B PELICHUU TI00aTbHBIX MPOOJIEM YCTOMYHUBOTO Pa3BUTHUS
YEJIOBEUECTBA — CHIPBEBOM, DJHEPreTUYECKOM, TMHUIIEBOM U  SKOJOTMYECKOU
0€30MacCHOCTH, B Pa3BUTHH MEIUIIMHBI, 00€CIICYECHUN YCJIOBUHN YCHEITHOTO TPpyJa U
AKOJIOTUYECKH KOM(DOPTHOU KU3HU KAKJIOr0 4jeHa 0OIIEeCTBa; €CTECTBEHHOHAYYHOU
rPAaMOTHOCTH:  TOHHMMAaHUSA  CYIIHOCTM METOAOB IIO3HAHMS, HCIOJIB3YEMBIX B
€CTECTBEHHBIX HayKaX, CIOCOOHOCTH UCIIOJIb30BaTh IMOJIy4aeMble 3HAHUS IS
aHann3a W OOBSICHEHHS SBJICHUM OKPY’KAIOIIET0O MHUpAa U MPOUCXOASAIIMX B HEM
U3MEHEHHM, YMEHHUS JIeJaTh 000CHOBAaHHBIC 3aKITIOUYEHHUS Ha OCHOBE HAYYHBIX (DaKTOB
Y UMEIOIINXCS JAHHBIX C LEJbIO MOTYYEHHUS IOCTOBEPHBIX

BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITEJIBHO HCIOJB30BaTh XUMUYECKWE 3HAHUA IS
pelieHus Mpo0JeM B peabHbIX )KU3HEHHBIX CUTYAIUsIX;

MHTEpECA K MMO3HAHUIO, UCCIIEN0BATEIBCKON AEATEIbHOCTH;

FOTOBHOCTM M CHOCOOHOCTM K  HENpEpPhIBHOMY  O0pa3oBaHUIO U
caMOOOpa30BaHMIO, K AaKTUBHOMY IIOJIYYEHHMIO HOBBIX 3HAaHMM MO XUMHUH B
COOTBETCTBHHM C )KM3HEHHBIMHU NTOTPEOHOCTAMU;

MHTEpeca K OCOOCHHOCTAM TpyAa B paziuyHbIX cdepax mpodeccuoHaTbHON
NEATENBHOCTH.

MemanpeomMemHblx.

B pesynbrare n3yueHus XUMHHM Ha YPOBHE CPETHEro 00IIero oOpa3oBaHUs Y
oOyuarorierocsi OyayT chOpMHUpPOBaHBI TO3HABATEIbHBIC YHUBEPCAIbHBIC yUCOHBIC
JIEUCTBUSA, KOMMYHUKATUBHBIC YHUBEpPCAIbHBIC y4EeOHBIC NEUCTBHSI, PETYISTUBHBIC
YHUBEpCaIbHbIC YUeOHBIE ICUCTBUS, COBMECTHAS JCSTEIHBHOCTb.

OBnajzicHUE YHHUBEPCATBHBIMU YYSOHBIMH TO3HABATEIbHBIMHA JTCHCTBUSIMHU: Q)
0a30BbI€ JIOTHYECKHE IEHCTBHUS

(GbopMyIIMpOBaTh U aKTyaJTU3UPOBATh MPOOJIEMY, pacCMaTPHUBATh €€




BCECTOPOHHE;

ONpENeNATh LEeIu JEATEIbHOCTH, 3aJaBas IlapaMeTpbl W KPUTEPUH HX
JOCTHKEHHUSI, COOTHOCUTD PE3YJIBTATHI ACSITEIBHOCTH C TOCTABICHHBIMU LIETSMU;

WCIIOJIB30BaTh IPU OCBOCHUM 3HAHMA NPUEMBI JIOTUYECKOTO MBIIUICHHUS:
BBIJICJISITh XAPAKTEPHbIE MPU3HAKM NOHATHI W yCTaHABIMBAaTh WX B3aUMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIOIIME MOHATHUS ISl OOBSICHEHHSI OTICNIbHBIX (DAKTOB H
SIBJICHU;

BBIOMpATh OCHOBAHHUSA M KPUTEPUH JIJIS KJIACCU(UKALIUY BEIIECTB M XUMHUECKUX
peakuuii;

YCTAaHABIMBATh  IPUYMHHO-CICACTBEHHBIE CBSI3M MEXIY HU3y4acMbIMU
SIBJICHUSIMU;

CTPOUTb JIOTMYECKHE PACCYXIEHUS (MHAYKTUBHBIC, JEIyKTHUBHBIE, IO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH M IPOTUBOPEUYUS B PpPaccCMaTPUBAEMBIX
ABJICHUSAX, (POPMYIHPOBATH BHIBOJbI U 3aKIIIOUCHUS;

MPUMEHATh B MPOILIECCE MO3HAHUS UCIOJIb3yeMble B XUMUU CHMBOJIHYECKHUE
(3HaKOBBIE) MOJIENH, NPEOOPA3OBBIBATh MOJIEIbHBIE MPEACTABICHUS — XUMHUYECKHM
3HAK (CUMBOJI) JIEMEHTA, XUuMu4eckasd (hopmysa, ypaBHEHUE XUMHUECKOW peakuu —
IpU PEIICHHH YYEOHBIX I103HABATENbHBIX W MPAKTHYECKUX 33a7a4, NPUMEHSThH
Ha3BaHHBIE MOJIEIbHBIE MPEACTABICHUS JI BBIABICHUS XapaKTEPHBIX NPHU3HAKOB
M3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

0) 0a30BbBIC HCCIEA0BATEIBCKHUE ICHCTBUS

BJIaJ€Th OCHOBAMM METOJIOB HAYYHOTO IIO3HAHMUS BEIIECTB U XMUMHYECKHUX
peakuuii; (GopMyIuMpoBaThb LEAM U 3aJa4d  HCCIENOBaHUS, HCIOJIb30BaTh
IIOCTaBJICHHbBIE

U CaMOCTOSITENIbHO C(HOPMYIMpPOBaHHBIE BOMPOCHl B KAaYeCTBE HMHCTPYMEHTa
NO3HAHUS M OCHOBBI JJii (POPMHUPOBAHUS THUIOTE3bl MO MPOBEPKE MPABHIBHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BIIQJIETh HABbIKAMH CaMOCTOSITEJIBHOTO IUIAHUPOBAaHUS W IPOBEICHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUICHCTBOBATH YMEHHs HaAONIOAATh 3a XOJIOM
Mpolecca, CaMOCTOSTEIBHO MPOTHO3UPOBATH €ro pe3yiabTaT, (HOpMyIupoBaTh
000011IeHHs] ¥ BBIBOJbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YyJbTATOB MCCIEIO0BAHMS,
COCTaBJISITh OOOCHOBaHHBIM OTYET O MPOJEIAHHON padoTe;

npuoOpeTaTh OMNBIT YYEHUYECKOHM HCCIEAOBATEIbCKOM UM MPOEKTHOM
NEeSATEIBbHOCTH, MPOSIBIATH CIOCOOHOCTh U TOTOBHOCTh K CAMOCTOATEIILHOMY MOUCKY
METOJIOB pEUIEHUS] NPAKTUYECKUX 3aJad, NPUMEHEHUIO pPa3Ju4HbIX METOJI0B
MTO3HAHUS.

B) paboTta ¢ undopmarnmeit

OpUEHTHPOBATbCS B  PA3IMYHBIX HCTOYHHMKAX HHpOpManuu (HAy4HO-
NOMYJISIpHAs TUTepaTypa XUMUYECKOTO COJEp>KaHusl, CIIPABOYHbIE TTOCOOUSI, peCypChI
WNurepHera), aHanu3upoBaTh HWHOOpPMALMIO  pPA3IUYHBIX BUJOB U (GOpM
IpeICTaBIICHUs, KpUTHUECKH OIIEHUBATh €€ IOCTOBEPHOCTh U HEMPOTHUBOPEUNBOCTH;



(bopMyIMpOBaTh 3aMpPOChl U NMPUMEHSATHh Pa3IUYHbIE METOJbI MPU MOUCKE U
otoope wuHbOpMaAlUM, HEOOXOAWMOW IS  BBINOJHEHUS  Y4eOHBIX  3aaad
OIIPEIICIIEHHOTO TUIIA;

mpuoOpeTaTh OMBIT HCIONB30BAHUA HWH(POPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA W Pa3TNIHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEIIEHO BBIOMPATh ONTHMAIIEHYIO (hOpMY MPEACTABICHUS HHPOPMATIHH
(cxeMbl, TpaduKu, AUarpamMmbl, TaOJIWIBI, PUCYHKH U JPYTHE); HCIOIH30BATH
HAayYHBIA S3BIK B KA4eCTBE CPEICTBA MpU paboTe ¢ XUMUYECKON WH(pOpMAaIuei:
OPUMEHATh MEXNpeaMeTHble ((pu3nyeckue U MaTeMaTUYeCKHUE) 3HAKU U CUMBOJIBI,
dbopmyIibl, aOOpeBUATYpBI, HOMEHKIATYpPY;

UCII0JIb30BaTh 3HAKOBO-CUMBOJIMYECKHUE CPEJICTBA HATIISITHOCTH.

OBnajieHue YHUBEPCATbHBIMH YU€OHBIMU KOMMYHUKATUBHBIMU JICUCTBUSIMU: Q)
oO1reHue:

3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXJIaeMOM TEMbI B XOJ€ Jauajora u/uiu
JTUCKYCCHUH, BBICKA3bIBATh HACH, (HOPMYIUPOBATH CBOM TPEIJIOKECHHUSI OTHOCHTEIHHO
BBITIOJTHCHHSI TIPEJIOKEHHOM 3a1a4H;

0) coBMecTHas JIeSITEIbHOCTD:

BBICTYNATh C TMPE3EHTAIMel pe3yJbTaTOB IO3HABATEIBHON NESITEIbHOCTH,
MOJIyYEHHBIX CAMOCTOSITEIBHO MJIM COBMECTHO CO CBEPCTHHUKAMU IPH BBITOJIHEHUH
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKOM padOoThl MO MCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEILECTB, Peau3aluu y4eOHOro IpOoeKTa, U (OPMYJINPOBATH BBIBOIBI 1O
pe3ynbTatam INPOBEAEHHBIX HCCIENOBAHUNA IMYyTEM COIVIACOBAHMS IO3HMIMM B XOJI€
oOCyXKJeHUsI 1 0OMEHAa MHEHUSIMU.

OByiajieHUEe YHHBEPCAIbHBIMU YYEOHBIMU DPETYJISATHBHBIMU JICHCTBUIMU: Q)
caMOOpraHu3aLHys:

CaMOCTOSITEJIPHO IUIAHWPOBAaTh M OCYIIECTBISITH CBOKO ITO3HABATEIBHYIO
NEeSATENbHOCTh, OmpeAenss €€ Ueaud W 3aJayd, KOHTPOJUpOBaTh U MO Mepe
HEOOXOAMMOCTH KOPPEKTHPOBAaTh  MpPEMJaraéMblii  alroputM JAEUCTBUU  TpHU
BBINIOJIHEHUM Yy4YE€OHBIX U HCCIENOBATEIbCKUX  3a/Jady, BbIOMpaTh Haubosee
3¢ (PexTUBHBIN COCOO MX PEIICHUS C YYETOM MOTYUYEHUSI HOBBIX 3HAHUI O BEILIECTBAX
Y XUMUYECKUX PEaKIHUIX;

0) CaMOKOHTPOJIb:

OCYUIECTBJISITh CAaMOKOHTPOJb JI€ATEIbHOCTH Ha OCHOBE cCaMOaHallh3a H
CaMOOLIEHKH.

npeomemmwle

OTpaXakoT:

Paznen 1. Oprannueckasi XuMusl.

c(hOpPMHUPOBAHHOCTH MPEJCTABICHUI: O MECT€ M 3HAUYCHUH OPraHUYECKOMN



XUMHH B CUCTEME ECTECTBEHHBIX HAYK M €€ POJIM B 00€CIIEUEHNH YCTOMUNBOTO
pa3BUTHUSI YEJIOBEUECTBA B PEIICHUU MPOOJIEM SKOJIOIMUYECKOM, SHEPreTUUYECKON U
MUIIEBON 0€30IIaCHOCTH, B PAa3BUTUM MEIMIMHBI, CO3JaHUH HOBBIX MATEpPHUAJIOB,
HOBBIX UCTOYHHKOB YHEPTUH, B 00ECIIEUCHUH PALlMOHAILHOTO PUPOIOTIOIH30BAHMS,
B (GOpMUPOBAHUM MHUPOBO33pEHUSI M OOMLIEH KyJIbTypbl UEJIOBEKa, a TaKke
HKOJIOTMYECKH 0OOCHOBAHHOTO OTHOLIEHUS K CBOEMY 3[I0POBbIO U IPUPOJIHOM CPEJIE;

BJIQZICHUE  CHUCTEMOM  XUMHUYECKHMX  3HAaHHMM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATrAlOIINE MOHATHS — XUMHYECKHH JJIEMEHT, aToM, SApO U

ANIEKTPOHHAs 000JI0YKa aroma, Ss-, P-, d-aTOMHBIE OpOWTANM, OCHOBHOE W
BO30YXAEHHOE COCTOSIHMSI aroma, THOpuAM3alMs AaTOMHBIX oOpOuTaneil, HOH,
MOJIEKYJIA, BAJICHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIIEHUS, XUMUYECKAs
CBSI3b, MOJb, MOJSIpHAas Macca, MOJIIPHBIA OO0BEM, YIJIEPOAHBIA  CKEJET,
(yHKIMOHaNbHAsT TIpylmna, pagukal, CTPYKTypHble (opMynbl (pa3BEpHYTHIE,
COKpAalllEHHbIC, CKEJETHbIE), HW30MEpUs CTPYKTYypHas M  IIPOCTPAHCTBEHHAs
(reomeTpuueckasi, ONTHYECKas), HW30MEPbl, TOMOJIOTMYECKHI psii, TOMOJIOTH,
YTJIE€BOAOPO/bI, KUCIOPO/I- M a30TCOAEPHKAIINE OPraHUYECKUE COEIMHEHUSI, MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BE€HO, BBICOKOMOJIEKYJIIPHBIE COCIUHEHUS;

TEOpHH, 3aKOHBI (nepuoanyeckuii 3akon [[.J1. MenneneeBa, Teopus CTpoeHUs
oprannueckux Bemects A.M. bytiiepoBa, 3aK0OH COXpaHEHHsI MACChI BEIIECTB, 3aKOH
COXpaHEHUS U MPEBPALIECHUS SHEPTUU IPH XUMUYECKUX PEAKIHUSAX ), 3AKOHOMEPHOCTH,
CUMBOJIMYECKUH $S3bIK XMMHH, MHUPOBO33PEHUYECKHE 3HAHMS, JIEKAIIUE B OCHOBE
NOHUMAaHUS IPUYNHHOCTH U CUCTEMHOCTH XUMUYECKUX SIBJICHU;

IPEICTABICHNS O MEXaHMW3MaX XMMUYECKUX PEAKLIHMMA, TEPMOJUHAMUYECKHUX U
KMHETHYECKUX 3aKOHOMEPHOCTSAX MX IPOTEKAHMS, O B3aHMHOM BIIMSHHUM aTOMOB H
rpynn aTOMOB B MOJIEKYJIaX (MHIYKTUBHBIA U ME30MEpHBIN 3((eKTbl, opueHTaHThI] 1
II pona);

(pakTOJIOTUYECKUE CBEICHUS O CBOICTBaX, COCTaBe, MOJyUYEHUU U OE30MacHOM
WCIIOJIb30BAaHUM BAaXKHEUIIUX OPraHUYeCKHX BELIECTB B OBITY M MPAKTUYECKOU
NEeSATEIbHOCTH YEJIOBEKa, OOIIMX HAYYHBIX TPUHIMIAX XMMUYECKOTO MPOU3BOACTBA
(Ha mpuMepe MPOU3BOICTBA METAHOJIA, IEPEPAOOTKH HEPTH);

c(OPMUPOBAHHOCTh YMEHUM: BBISBISATH XapaKTE€pHblE NPU3HAKU MOHSITHUH,
YCTaHaBJIMBAaTh WX B3aMMOCBA3b, MCIOJb30BATh COOTBETCTBYIOUIME MOHATHUS MPHU
ONMCAaHNUH COCTaBA, CTPOCHUS U CBOMCTB OPraHUYECKUX COCTUHECHU;

c(OpPMUPOBAHHOCTh YMEHHIA:

UCIIOJIB30BaTh XUMHUYECKYI0O CUMBOJIMKY JJII COCTABJICHHSI MOJIEKYJISIPHBIX W
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJIETHBIX) (POPMYJT OpraHU4YEeCKHX
BELIECTB;

COCTABJISITh YPABHEHUS XMMHYECKUX PEAKUWA U PACKpPbIBATh MX CYIIHOCTH:
M3rOTaBJIMBAaTh MOJEIM MOJIEKYJ OpPraHMYECKUX BEIIECTB IS WLIIOCTPAUUU HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOT'O CTPOEHUS;

c(hOpMHUPOBAHHOCTh YMEHHUIA: YCTAaHABIUBATH MPUHAMJIEHKHOCTh W3YUEHHBIX
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OpraHUYEeCKUX BEIIECTB MO HUX COCTAaBY M CTPOCHUIO K OMNpPENeIEHHOMY
KJacCy/Tpynne COeAMHEHWM, JaBaTh WM Ha3BaHUS 1O CHCTEMATHYECKOU
Homernkimarype (IUPAC) u mpuBOIUTH TpUBHAIBHBIC HAa3BaHWS JUIS OTICIBHBIX
MPEACTABUTENCH OpPraHUYECKUX BEIIECTB (3TUJIEH, allETWIEH, TOJIYOJI, TJIULEPHH,
STUWICHTIUKONb, (eHon, Qopmanpaeruy, anetaabIeTh/l, aleToH, MypaBbHHAS
KHCJIOTa, YKCYCHasl KHCIIOTa, CT€apUHOBAs, OJIEMHOBAs, MAJIbMHTHHOBAS KHUCIOTHI,
[JIMIWH, ajJaHWH, MaibTo3a, (PYKTO3a, AHWIWH, JAUBUHWI, HM30MPEH, XJIOPOMPEH,
CTUPOJ U IpYyTHE);

c(hOPMHUPOBAHHOCThL YMEHHUS OIpPEACNATh BHUJ XUMHYECKOM CBSA3U B
OpraHUYeCKUX COCMHECHUX (KOBAJICHTHAs U HIOHHAS CBS3b, G- U TT-CBS3b, BOAOPOIHAS
CBSI3b);

c(OPMUPOBAHHOCTh YMEHHSI TPUMEHATH TOJOXKEHUSI TEOPUH CTPOCHUS
opranndeckux BemiecTB A.M. BbyriepoBa st 0OBsICHEHUS 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa U CTPOCHMUS;

c(hOpPMHUPOBAHHOCTh YMEHHI XapaKTEpHU30BaTh COCTaB, CTPOEHUE, (PU3HUECKHE
M XMMUYECKHE CBOWCTBA THIHMYHBIX TMPEACTABUTENCH Pa3IMYHBIX KJIACcCOB
OpraHUYECKUX BEIIECTB: AJIKAHOB, IIUKIJIOAIKAHOB, AJIKCHOB, aJIKaJUEHOB, AJIKUHOB,
apOMaTUYECKHX YIJIEBOJOPOAOB, CIHMPTOB, albJAETU0B, KETOHOB, KapOOHOBBIX
KHCIIOT, TPOCTBIX M CJOXHBIX J(QHUPOB, >KAPOB, HUTPOCOCAWHEHUH M aMHHOB,
AMUHOKHUCIIOT, OEJIKOB, YyIiI€BOAOB (MOHO-, IU- U MOJHUCAXAPHUIOB), WILTIOCTPUPOBATH
TCHETHYECKYIO CBS3b MEXKIY HUMHU YPaBHCHUSMH COOTBETCTBYIOIIMX XHMHYECKHX
peaKIMii ¢ UCTOIB30BAHUEM CTPYKTYPHBIX (POPMYIT;

c(OPMHUPOBAHHOCTh YMEHHUS TOJATBEPXKJaTh Ha KOHKPETHBIX MpUMepax
XapakTep 3aBUCUMOCTH PEAKLIMOHHON CIOCOOHOCTH OpPraHMYECKHUX COEAMHEHUN OT
KpPaTHOCTH M TUTIA KOBAJIEHTHOM CBSA3U (G- U TT-CBSI3H), B3AUMHOT'O BJIUSIHHSI aTOMOB U
TPYyII aTOMOB B MOJIEKYJax;

c(hOpPMHUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh MCTOUHHUKHU YTIIEBOJOPOIHOTO
ChIpbs (He(Th, IPUPOAHBIN Ta3, YroJib), CIIOCOOBI €ro NepepadOTKU U MPAKTHYECKOE
MPUMEHEHUETIPOIYKTOB MepepadoTKH;

c(hOpPMHUPOBAHHOCTh BIIAJICHUS] CUCTEMON 3HAHMM O €CTECTBEHHO-HAYUYHBIX
METOJAXIIO3HAHUSI — HAOJIOICHUH, W3MEPEHUHU, MOJACIMPOBAHUHU, DSKCIEPUMEHTE
(peaTbHOM M MBICIIEHHOM) M YMEHUS TPUMEHSATH 3TH 3HAHUS,

c(hOpPMHUPOBAHHOCTh YMEHUS MIPUMEHITh OCHOBHBIC OTIEPAllMU MBICIUTEIHHON
NEeSATEIbHOCTH — aHajJu3 U CHUHTE3, CpaBHEHHUE, OO0O0OIlEeHHEe, CUCTEMAaTU3AIMIO,
BBISIBJICHUE TPUYUHHO-CJICICTBEHHBIX CBA3EH — NJIsi M3YYEHUS CBOMCTB BEIIECTB W
XAMUYECKHUX PEaKIIN;

c(hOpPMHUPOBAHHOCTh YMEHUU: BBISBISATH B3aWMOCBS3b XUMUYECKUX 3HAHUU C
MOHSATUSMHU Y TIPEICTABIICHUSIMU IPYTUX €CTECTBEHHOHAYYHBIX MTPEAMETOB JjIs O0ee
OCO3HAaHHOTO TIOHUMAHMSI CYIITHOCTH MAaT€pUaIbLHOTO SAMHCTBA MUPA, UCIIOIH30BATh
CUCTEMHBIC 3HAHHSI TI0 OPTAaHUYECKON XUMUU ISl OOBSICHEHHS W MPOTHO3MPOBAHUS
SIBIICHUH, IMEIOIIINX €CTECTBEHHOHAYYHYIO TIPUPOLY;

c(OpPMHUPOBAHHOCTh YMEHUM: MPOBOJIUTH PACUEThl MO XUMHUYECKUM
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(opMysraM U ypaBHEHUSM XUMHYECKMX PEAKIUN C HCIOIb30BAaHUEM
buznyecknx  BeaudyuH  (Macca, OOBEM  Ta30B, KOJMYECTBO  BEIECTBA),
XapaKTEepPU3yIOIINX BEIIECTBA C KOJIUYECTBEHHON CTOPOHBI: PacU&Thl IO HAXO0XKICHHUIO
XUMHUYECKON (HOpPMYNbl BEIIECTBA IO M3BECTHBIM MAaCCOBBIM JIOJIIM XHMHUYECKUX
AJIEMEHTOB, MPOJIyKTaM CTOpaHus, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(OpPMUPOBAHHOCTh YMEHHUM: IPOTHO3UPOBATh, AHATIM3UPOBATH U OLIECHUBATH C
MO3UINI KOJOTHYECKON O€30MacHOCTH MOCIEICTBUS OBITOBOM U MPOU3BOJICTBEHH Oi
JESTEIbHOCTH YeJIOBEKa, CBS3aHHOW ¢ TmepepaboTKOM BEIeCTB, HCIOJIb30BATh
[OJyYEHHbIE 3HAHUS JJI1 MPUHATHS I'PAMOTHBIX PELICHUM NpoOJieM B CUTYalUsX,
CBSI3aHHBIX C XUMHEH;

c()OPMUPOBAHHOCTh YMEHHUMN: CAMOCTOATEIbHO IJIAHUPOBATh U IPOBOJUTH
XUMHUYECKHUN SKCIIEPUMEHT (TIOJIyYEHUE U U3YUEHHUE CBOMCTB OPTaHUYECKUX BEILECTB,
KayeCTBEHHbIE peaxkuu yTJIEBOJIOPO/IOB pa3IMYHbIX KJIaCCOB u
KHCJIOPOJICOJIEPKALINX OPTaHUYECKUX BEIIECTB, PELUICHUE IKCIIEPUMEHTAIbHbIX 3a]1a4
[0 Pacrno3HAaBAHMIO OPraHWYECKHX BEIIECTB) C COOJIIOEHUEM IMpaBHl OE€30MACHOIO
oOpalieHus ¢ BeUeCTBaMU U JabopaTOpHBIM 000pYyI0BaHUEM, (POPMYIHPOBATH 1IENb
WCCIICIOBAHMs, MPEACTaBIATh B Ppa3sNUYHON ¢GopMe pe3yibTaThl JKCIEPHUMEHTA,
aHAJIM3UPOBATH U OIICHUBATH UX JIOCTOBEPHOCTD;

c(OpMUPOBAHHOCTh YMEHUI:

coOJI0/IaTh MPaBHIJIa 3KOJOTMYECKH LIE€ecO00pa3HOro MOBEACHUS B OBITY H
TPYAOBOM JESATEIBHOCTH B LEISIX COXPAHEHHUS CBOETO 3/I0POBBS, OKPYXKArOIIeH
IPUPOJTHOM CPeIbl U JOCTUKEHUS €€ yCTOMYMBOTO pa3BUTHS;

OCO3HaBaTh OIACHOCTh TOKCHUYECKOTO JAEMCTBHS Ha JKHUBBIE OPraHU3MBbI
ompeaeNEéHHbIX OPraHNYEeCKUX BEIECTB, MOHUMas cMblcia nokaszarens [T1K;

aHAJIM3UPOBATh 11€JIeCOO00Pa3HOCTh MPUMEHEHUS OPraHMYeCKHX BELIECTB B
IPOMBILIEHHOCTH U B OBITY C TOUKH 3pEHUSI COOTHOIIEHUSI PUCK-TI0JIb34;

C(OPMUPOBAHHOCTh YMEHHUI: OCYILECTBIATh LI€JICHANPABICHHBIH MOUCK
XUMHUYECKON MH(pOpMaIMK B Pa3IWYHBIX WCTOYHUKAX (HAaydHas M y4eOHO-HaydHas
JUTEpaTypa, CpeacTsa MaccoBoid MH@opMmanuu, WHTEpHET U Apyrue), KpUTUUECKH
aHAJIM3UPOBATh XUMHUYECKYI0 MH(POpPMAIUIO, TiepepadbaTbiBaTh €€ W HCIOJIb30BaTh B
COOTBETCTBHHM C IMOCTABJIEHHON YUeOHOMU 3a/1auei.

Pazgen 2.00mass u  Heopranudeckas  XuMmMusi  CHOPMHPOBAHHOCTh
IIPEACTABIICHHI:

0 MaTepUaIbHOM €IMHCTBE MUPA, 3aKOHOMEPHOCTSIX W TIO3HABAEMOCTH SIBIICHUH
OPUPOJIbI, 0 MECTE M 3HAYEHHHM XMMHUHU B CHCTEME €CTECTBEHHBIX HAayK M €€ POJH B
o0ecreYeHn YCTOMYMBOIO pAa3BUTHS, B PEHICHUH NPOOJIEM 3KOJIOTUYECKOM,
HHEPreTUUECKOMN U MUIIEBOW O€30MaCHOCTH, B PA3BUTUU MEIULIMHBI, CO3/1aHUN HOBBIX
MaTEpUaIoB, HOBBIX HCTOYHUKOB OJHEPrHMHM, B OOECIEUEHUU PALMOHATIHLHOTO
MPUPOIONIONIB30BaHUs, B (POPMUPOBAHUU MHUPOBO33PEHUS] M OOILIEH KYyJIbTYpHI
YeJI0BEKa, a TAKXKE HKOJIOTUYECKH 0OOCHOBAHHOTO OTHOIICHUS K CBOEMY 3/10POBBIO U
IIPUPOTHOM CPEJIE;

cOpPMUPOBAHHOCTh BJIAJCHUS CHCTEMOM XUMHYECKHX 3HAHHWH, KOTOpas
BKJTFOYAET: OCHOBOTIOJIATAONINE TMOHATHS — XUMHUYECKUH SJIEMEHT, aToM, SIpO
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aToMa, U30TOIIbI, JICKTPOHHAsE 000JI0YKa aroma, s-, P-, d-aToMHbIEe OpOUTaIH,
OCHOBHOE€ U BO30YXKIEHHOE COCTOSIHMSI aToma, TMOpUIu3aliis aTOMHBIX OpOuTaneH,
WOH, MOJIEKYJId, BAJIECHTHOCTb, JJEKTPOOTPULATEIBHOCTh, CTEIIEHb OKHUCIICHUS,
XUMHUYECKasi CB3b (KOBaJEHTHAs, MOHHAs, MeETaJUIMYecKasi, BOJOPOJHAs),
KpUCTAJUIMYECKAsl pEmETKA, XMMHMYECKas peakuus, pacTBOp, JJIEKTPOJIUTHI,
HEDJICKTPOJUTBI,  DJIEKTPOJUTHYECKAs JUCCOLMALMs, CTENEHb JHUCCOLMALUHU,
BOJOPOJHBIA  TOKa3aTelb, OKUCIUTENb, BOCCTAHOBHUTENb, TEIJIOBOH 3¢ ekt
XUMHAYECKOU PEAKLINH, CKOPOCTh XUMHUYECKON PEAKIIMU, XUMUYECKOE PABHOBECHUE;

TEOPUU U 3aKOHBI (TEOPUS ANEKTPOTUTUUECKON AUCCOLUALINN, TIEPUOTUYECKUIM
3akoH /[[.M1. MenneneeBa, 3aKOH COXPAHEHUSI MACChl BEUIECTB, 3aKOH COXPAaHEHUS U
NPEBPALICHNS DHEPTUM IPU XUMHUUYECKUX PEAKIMAX, 3aKOH IOCTOSHCTBA COCTaBa
BEIIECTB, 3aKOH JIEUCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH S3bIK
XUMHUH, MUPOBO33PEHYECKUE 3HAHUS, JIEKAIINE B OCHOBE TIOHUMAHUS TPUYMHHOCTU U
CUCTEMHOCTH XUMHYECKUX SBJICHUH; COBPEMEHHBIC IPEICTABICHUA O CTPOCHUH
BEILIECTBA HA aTOMHOM, HOHHO-MOJIEKYJISIPHOM M HAJAMOJIEKYJISIPHOM YPOBHSIX;

IIPEACTABIICHUS] O MEXAaHW3Max XUMHUYECKUX PEAKLIHN, TEPMOAUHAMHUUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX MX MNPOTEKaHUsA, O XUMHYECKOM DPaBHOBECHH,
pacTBOpax M AUCHEPCHBIX CUCTEMAX;

(haKTOOTMYECKHE CBEJIEHUS O CBOMCTBAX, COCTaBE, MOJYUYEHUH U 0€30MaCHOM
MCIIOJIb30BaHUN BAKHEHIIMX HEOPraHUYECKHX BEIIECTB B OBITY M IPAKTUYECKOUN
NEeATEIbHOCTH YEJIOBEKa, OOUIMX HAYYHBIX MPHUHIMIAX XUMUYECKOTO MPOU3BOJCTBA;
c(OPMUPOBAHHOCTh YMEHUMW: BBISIBISTH XapaKTepHbIE TMPU3HAKK  TOHSTHUH,
YCTAaHABJIMBATh UX B3aUMOCBSA3b, MCIOJIb30BATh COOTBETCTBYIOLIUE IOHATHS NpU

ONMCAaHUU HEOPTaHWYECKHUX BEILECTB U UX MPEBPALLCHUI;

c(OPMUPOBAHHOCTh YMEHHUSI HCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JUIs
coctaBiieHUs:  (GopMyJl  BEUIECTB M  YPaBHEHMM  XUMHUYECKMX  peakiuil,
cucrematnieckyro HoMeHknatypy (IUPAC) u TtpuBumanbHble Ha3BaHUSI OTIEIbHBIX
BEIECTB;

c(hOPMHUPOBAHHOCTh YMEHHSI ONPENEIATh BAaJEHTHOCTh U CTENEHb OKHCIICHUS
XUMUYECKUX 3JIEMEHTOB B COEIMHEHMSIX, BUJ XUMHUYECKON CBSI3U (KOBAJCHTHAs,
MOHHAs!, METAITTNYECKas, BOJAOPOJIHASA), TUIl KPUCTAJUTMUECKONU PEIIETKH KOHKPETHOTO
BEILIECTBA;

c(hOpMHUPOBAHHOCTb YMEHUS OOBSICHATH 3aBUCUMOCTh CBOICTB BEILIECTB OT BUA
XUMUYECKON CBSI3W M TUNA KPHUCTAUIMYECKOW PEIETKH, OOMEHHBIMM JIOHOPHO-
AKIIEITOPHBIA MEXaHU3MbI 00pa30BaHMS KOBAJICHTHOW CBSI3H;

c(OPMHUPOBAHHOCTh YMEHHI: KIacCU(UIMPOBATh: HEOPraHWYECKHE BEIECTBA
[0 UX COCTAaBY, XMMHUYECKHE PEAKLNU MO PA3IMYHBIM MPU3HAKAM (YHUCIYy U COCTaBY
pearupyromux BeLIECTB, TEIUIOBOMY J(PQEKTy peakuud, H3MEHEHHUIO CTereHel
OKHCIJIGHUSI JJIEMEHTOB, OOpaTMMOCTH, Y4YaCTHIO KaTajgu3aTopa U JIpyrue);
CaMOCTOSITENIbHO BBIOMPATh OCHOBAHUSA WU KPUTEPUU JUIsl KiIacCU(PUKAIIH

M3Y4YaeMBbIX BELIECTB U XUMUYECKUX PEAKIINIA;

c(OpPMHUPOBAHHOCTh YMEHHMSI PACKPBIBATH CMBICI MEPUOJUYECKOrO 3aKOHa
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.. MengeneeBa ¥ JEMOHCTPUPOBATH €ro  CHUCTEMATU3HMPYIOLIYIO,
00BACHUTENBbHYION TPOTHOCTUYECKYIO (PYyHKIINU;

c(hOpMHUPOBAHHOCTh YMEHHI: XapaKTePU30BaTh AIEKTPOHHOE CTPOSHUE aTOMOB
M MOHOB XMMHUYECKHX 3JIEMEHTOB IMEPBOro—4eTBEPTOro nepuoaoB llepuoamueckoi
cucrembl J[.M. MenneneeBa, HCHONB3ys TMOHATHS «IHEPIETUYECKUE YPOBHMY,
(QHEPTreTUYECCKUE TOTYypOBHU», «S-, P-, 0O-aToMHBIC OpOUTAINY,

«OCHOBHO€ U BO30YXAEHHOE YPHEPreTUUECKUE COCTOSIHUSI aTOMaY;

OOBSICHSITh 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHYECKUX PJIEMEHTOBHU UX
COeIMHEHUH 1Mo nepuojam u rpymnmnaM [lepuonnueckon cucremsl [I.U. Menneneena,
BAJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOCHUS UX JJIEKTPOHHBIX
000JI0YEK;

cOpMHUPOBAHHOCTh  yMEHUM:  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIWE
XUMHYECKUE CBOMCTBA BEUIECTB PA3IMYHBIX KJIACCOB, MOATBEPKAATH CYIIECTBOBAHUE
TE€HETUYECKOU CBSI3U MEXIAY HEOPraHMYECKMMH BEIIECTBAMU C TOMOIIbIO YPABHEHUMN
COOTBETCTBYIOIINX XUMUUYECKUX PEAKIIHA;

chOpPMUPOBAHHOCTh ~ YMEHHUSI  PacCKpbIBaTh  CYIIHOCTh:  OKHUCIUTEIBHO-
BOCCTAHOBUTEJBHBIX PEAKIUN MOCPEACTBOM COCTABJICHUS 3JIEKTPOHHOIO OalaHca
ATUX PpEaKIMM; peakiuidi MOHHOrO OOMEHAa MYyTEM COCTABJICHUS HX IMOJHBIX U
COKpalIEHHBIX MOHHBIX YPABHEHUI;

peaKUMi THIPOIIN3A;

peakuuii KoMIuieKkcooOpa3zoBaHus (Ha IpUMeEpPe TMAPOKCOKOMILIIEKCOB IMHKA U
AIIOMUHUSA );

c(hOPMHUPOBAHHOCTh yYMEHHUSI OOBICHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMUYECKUX PEAKIHUA € YYETOM HMX HSHEPreTUYECKHX XAPAKTEPUCTHUK, XapakTep
U3MEHEHHS CKOPOCTH XUMHUUYECKOU PEaKIIMy B 3aBUCUMOCTH OT Pa3IMYHBIX (haKTOPOB,
a TaKXe€ XapakTep CMEIICHHUS XUMHYECKOTO PAaBHOBECHUS IOJ BIMSHUEM BHEIIHUX
BoznericTBuit (mpunIiun Jle [llatense);

chOpPMHUPOBAHHOCTh YMEHHUSI  XapaKTepU30BaTh XHUMHYECKUE  PEAKIUU,
JIeXKAIIMEB OCHOBE MPOMBIIIUICHHOTO MOJYYEHHUsI CEPHOM KUCIOTHI, aMMHaKa, 00IIHe
Hay4YHbIC MPUHIUIIEI XUMUYECKUX MPOU3BOJCTB; 11€7€CO00pa3HOCTh MPUMEHEHUS
HEOPraHMYECKUX BEHIECTB B MPOMBIIUICHHOCTH W B OBITY C TOYKH 3pEHUS
COOTHOILICHUSI PUCK-TIONIB3A;

c(hOpPMUPOBAHHOCTh BJIAJICHUSI CUCTEMOM 3HAHUH O METOJaX HAyYHOIO
MO3HAHUS SIBJICHUW MNpUpOABl — HAOMIOACHUE, HW3MEpPEHUEe, MOJICTUPOBAHNUE,
AKCIEPUMEHT (peajbHbIil U MBICICHHBIN), UCMOJIb3yEMbIX B €CTECTBEHHBIX HAyKaXx,
YMEHHS IPUMEHATh 3TU 3HAHUS MIPU SKCIEPUMEHTATbHOM UCCJIEAOBAHUU BEIIECTB U
TUTsE OOBSICHEHUSI XUMUYECKHX SIBICHUN, UMEIOIITUX MECTO B MPHUPOE, TPAKTUIECKON
NEATEIbHOCTH YEJIOBEKA U B IMTOBCEIHEBHOM KU3HH;

c(hOpPMHUPOBAHHOCTh YMEHHS BBISIBISATH B3aMMOCBSI3b XUMHUYECKUX 3HAHUHU C
MOHSTUSMHU Y TIPEICTABIICHUSIMH JIPYTUX €CTECTBEHHOHAYYHBIX MTPEAMETOB JIJIs 60Jee
OCO3HAHHOT'0 MTOHUMAaHUS MaTEePUATBLHOTO €UHCTBA MUPAa;

c(hOpMHUPOBAHHOCTh YMEHUS TPOBOIUTH PACUETHI:

C WCIOJIb30BAHMEM TOHSITUN «MaccoBasi JOJIsI BEIIECTBA B PAacTBOpE» U
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«MOJISIpHAsi KOHIIEHTpAIUs»;

Macchl BelllecTBa WM O0OBbEMA ra3a MO H3BECTHOMY KOJUYECTBY BEIlIECTBA,
Macce WM 00bEMY OJJHOTO U3 yYaCTBYIOIIHUX B PEAKLIUU BEILIECTB;

TEII0BOTO d(pdexTa peakium;

3HAYEHHS BOJOPOJHOIO NTOKA3aTelsl PACTBOPOB KUCJIOT U LIEJI0YEH C H3BECTHON
CTENEHBIO TUCCOINAINY;

Maccel (00bEMa, KOJIMYECTBa BEIIECTBA) MPOAYKTAa pPEaKlUH, €CIU OJHO U3
HWCXOJHBIX BEIIECTB JIAHO B BHJE pPacTBOpa C OMNPEAECIEHHOW MACCOBOM JOJIEN
PacTBOPEHHOTO BEIIECTBA WM JaHO B U30BITKE (MMEET MIPUMECH );

JI0JIM BBIXO/a MPOJIYKTa peaKIuu; 00bEMHBIX OTHOLIEHUH ra30B;

c(hOpPMHUPOBAHHOCTh YMEHHUI: CaMOCTOATENbHO IIJITAHUPOBATh W TMPOBOAMTH
XUMHYECKHM  DKCIIEPUMEHT (mpoBefieHWE  peaKIMMA MOHHOIO OOMeHa,
MOJTBEPKIACHUE KAYECTBEHHOI'O COCTaBa HEOPraHMYECKUX BEIIECTB, OIpEACIICHUE
Cpezbl pacTBOPOB BEIIECTB C [IOMOIIBIO HHANKATOPOB, U3YYEHHUE BIIVSHUS PAITAYHBIX
(hakTOPOB HA CKOPOCTh XUMUYECKOU PEAKIIH, PEIICHNE SKCIIEPUMEHTAIBHBIX 33]1a4 I10
temam «Mertamub» u «Hemeramney) ¢ coOntogeHMeM TMpaBuil  O€301acHOrOo
oOpalieHusi ¢ BEUIECTBaMU U JIa0OpaTOpHBIM 000pYyI0BaHUEM, (DOPMYIMPOBATH LENb
UCCJIEIOBAHMS, MPEICTABIATh B Pa3IUYHON (opMe pe3ynbTaThl HKCIIEPUMEHTA,
aHAJIM3UPOBaTh U OLEHUBATH HX JOCTOBEPHOCTH, C(HOPMUPOBAHHOCTH YMEHHUIA:
coONI0IaTh MpaBWJIA TMOJIB30BAHUSA XHMHYECKOW TMOCYyJ0oM M 1a00paTOpHBIM
o0opyI0BaHHEM, OOpaIllEHHs] C BEIIECTBAMH B COOTBETCTBUM C HHCTPYKIUSMH IO
BBIMOJIHEHHUIO JTAOOPATOPHBIX XUMHUYECKUX OIBITOB, IKOJIOTUYECKU LIEIECO00Pa3HOTO
HOBEJIEHUSI B OBITY MU TPYJOBOW JIEATENBHOCTH B LEISAX COXPAHEHUS CBOETO
3I0pOBbs, OKPYXKAIOIIEH MPUPOJHOM Cpelbl M JOCTHKEHHS €€ YCTOMYMBOIO
pa3BUTHUS, OCO3HABaTh OIMACHOCTb TOKCUYECKOIO JEHCTBUS Ha >KUBBIE OPTaHU3MBbI
ONpENENEHHBIX HEOPTaHUYECKUX

BEIIECTB, MOHUMAas cMbIcJ noka3zarens [1JIK;

c(OPMUPOBAHHOCTh yYMEHHUH: OCYLIECTBIATh LEJICHANPABICHHBIA IOUCK
XUMUYECKON MH(POpMallUM B Pa3IUYHbIX MCTOYHUKAX (HAy4yHas M y4eOHO-HAy4dHas
JUTEpaTypa, CpeacTBa MaccoBoid MH(opMmanuu, WHTEpHET U Apyrue), KpUTUUECKH
aHAJIM3UPOBATh XMMUYECKYI0 MH(OpManuio, nepepadaThiBaTh €€ W UCIOJIb30BaTh B
COOTBETCTBHHM C IMOCTABJIEHHON y4eOHOM 3a/1aueil.

3 COAEP KAHUE JUCLHHUIIJIMHBI

Pa3znen 1. Oprannyeckass XuMusi.

Baenenue.

Tema 1. Teopuss XUMHUYECKOTO CTPOCHUS OPraHUYECKUX COEAUHEHUI
A.M.Bbytneposa. YrieBogoposl

Teopusi XUMHYECKOTO CTPOCHUSI OpraHnueckux coenunenuit A.M. Bytiepoga.
Kiacewl oprannyeckux coenMHEHUN. THIBI XUMUYECKUX PEAKLIUKA B OPTraHUYECKOM
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XUMUH.

IIpenenbHbIE yIIIeBOAOPOABI. AJIKaHbI, IIMKJIOAJIKAHBI IPABUJI0O HOMEHKJIATYPBI
QJIKAaHOB, CTPOEHHE, UX (PU3MYECKUE W XHUMHYECKHE CBOMCTBA, IOJIYYEHUE U
IIPUMEHEHUS.

HenpenenbHable yraeBoaopoabl. AJIKEHBI, TUEHOBBIE YIJIEBOJOPOIbI MMPABHIIO
HOMEHKJIATYpbl aJIKEHOB, CTPOCHHME, WX (PU3MUecKHe U XHUMHUYECKHE CBOMWCTBA,
ITOJIyYE€HHUE U IPUMEHEHHS.

Apomarnueckue — yrieBoaopoasl.  benszonm.  [IpaBuno  HOMEHKIIATYpHI,
(u3nyecKkue 1 XUMUYECKHE CBOMCTBA, MOJy4€HUE U IPUMEHEHUS.

[IpuponHbie HCTOYHUKH YIiIeBO0po10B. HedTh, yroms, ras.

Tema 2. Kucnopoacoaepskaiiye opraHuueckue COeAMHEHUS

Cruptel. ®enonsl. HoMmeHknaTypa, cTpoeHue, (yHKUMOHAJIbHAs TpymIa,
(u3nyeckue 1 XUMUYECKHE CBOMCTBA, MOIyY€HUE U IPUMEHEHUS.

Anpaerunpl 1 ketonbl. HoMeHkiatypa, ctpoenue, (yHKIMOHAIbHAs TpyMia,
(u3nUecKre 1 XMMUYECKHE CBOWCTBA, MMOJTYYEHUE U IPUMEHEHUS.

Kap6onossie kucnotsl. Homenknarypa, crpoenue, (pyHKIMOHAIbHAs TpymIa,
¢u3nueckue W XUMHUYECKHME CBOWCTBA, IMOJYYEHUE, NPUMEHEHUs, 3HAYCHUE
KapOOHOBBIX KUCJIOT.

Cnoxubsle 3¢upbl. Homenknartypa, cTpoeHue, (QyHKIMOHAJIbHAs TpymIa,
¢u3nueckue M XUMHYECKHE CBOICTBa, IOJy4YeHHE, MpuUMeHeHHs. KHpBbI.
Knaccudukanus, ctpoeHue, CBOCTBa, OJIy4YeHUE, IPUMEHEHUE.

VYrneBoasl. Knaccudukauus yrneBonos. IIpocTsie yriieBopl — MOHOCAXapH/Ibl.
Homenknarypa, crtpoenue, ¢u3nyeckue M XHUMHUYECKHE CBOMCTBa, IOJydYEHUE,
npumeHeHus. CroxkHble yrieBoabl — aucaxapuabl. HoMmeHknaTypa, cTpoeHme,
(u3znyeckue M XMMUYECKUE CBOWCTBA, NOJyuyeHue, npumeHeHus. [lommcaxapupsl.
Homenknarypa, crpoenue, ¢uznyeckue M XHUMHUYECKHE CBOMCTBa, MOJydYEHUE,
MIPUMEHEHUS.

Tewma 3. A3oTcoaeprkaimye oOpraHUIIeCKUe COSTUHCHHS.

Amvunbl. HoMmeHknatypa, cTpoeHue, (U3MUYECKME M XUMUYECKHUE CBOMCTBA,
MOJIyYeHHUE, MPUMEHEHHUS.

AmMuHokuciotel. HoMmeHknarypa, cTpoeHue, (U3MYECKHEe U XUMHUYECKHE
CBOMCTBA, MOJIy4eHHE, MIPUMEHEHUS. 3HaueHue AMUHOKHUCIIOT LTSt
KU3ZHEIEATEIIbHOCTH YEJIOBEKA.

benku. Ctpykrypa, ¢usndeckue cBOWCTBa O€IKOB, OMONIOTHYECKUEe (PYHKITUU
6enkoB. buocunres GenKoB.

Hyxnennoseie kuciiotel. CTpoeHHE, 3HAYEHHE.

Tema 4. BeicOKOMOJIEKYJIIpHBIE COEAUHEHUS (ITOJIMMEPHI)

[TonsatTie O  BBICOKOMOJEKYJSIpHBIX  coenuHeHusix. [lpupoansie u
CUHTETUYECKHE BBICOKOMOJIEKYJISIPHBIE COCAMHEHUSI.
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Tema 5. buosnorudecku akTUBHbIE COSTUHEHMSL.
DepMEHTHI. Burtamunsl. ['opMOHBI. JlexkapcTBEHHBIE BEIIECTBA.
Hanorexnonoruu. buorexnosoruu.

Pa3nes 2. O0masi U HeOPraHu4ecKasi XMMHUS

Tema 6. OCHOBHBIC MOHSATHS Y 3aKOHBI XUMUU

OcHOBHBIE IOHATHS XUMUU. I3MepeHne BemecTBa. 3aKOHbI XUMUH.
OCHOBHBIE KJIaCChl HEOPTAHUYECKUX COETMHEHUH.

Tewma 7. Ilepuonnyecknii 3akoH u [lepuognueckas cucrema .M. Menneneera B
CBETE YYEHUSI O CTPOCHUHU aToMa

Ucropus cozmanus [lepuongndeckon cucremsl. [lepuonndeckuii 3akoH

.. Menpneneesa. Ilepuonnueckas cucrema snementoB .M. MeHnneneena.
Ctpoenue aroma. PazButue Ilepuomuueckoro 3akona J[.MI. Menaeneena.
[TeprnoAMYHOCTH B UBMEHEHUHU CBOMCTB XUMUYECKUX 3JIEMEHTOB U UX COCIMHEHHUIM.

Tema 8. Xumudeckas cBsi3b. CTpoeHHE BEIECTBA

KoBanentnas cBa3b. MoHHas cBsA3b. MeTtaimmnueckas cBsi3b. BogopoaHas CBS3b.
KoopnuHanmonHbsle CO€AMHEHMSI. ATpEraTHble COCTOSIHMS —BelecTBa. YHCThbIE
BCILIECTBA U CMECH.

Tema 9. Tunpl XUMHUYECKUX pEaKIIAN

Knaccudukanus xumuueckux peakmuii. OKHCIUTEIbHO-BOCCTAHOBUTEILHBIC
pEAKILIY.

Tema 10. 3aKkoHOMEPHOCTH IPOTEKAHUSI XUMHYECKUX PEAKITAN

CKOpOCTh XMMHUYECKHX peakiui. Xumuueckoe paBHoBecHue. CrocoOsbl
CMEIeHHsT XuMHuueckoro paBHoBecus. Ilpunnun Jle-Illarenbe. DHepreTuka
XMMHUYECKUX PEAKIUH.

Tewma 11. PactBOpHI
PactBopbl. KoHIleHTpanusi pacTBOPOB. DIECKTPOJUTHUYECKAS IUCCOLMALINS.
JlucnepcHble cuctemsl. ['uponus conen. DIEKTPOIIn3.

Tema 12. Hemerasmibt

O6mas xapakrepuctuka HemeTamuioB. Bonopoa. I'masubsie noarpynn VIII, VII,
VI, V, IV rpynmsl, Xj10p, BOZOPOIHBIE COEIUHEHHUS XJIOPA, KUCIOPOIHbIE COCTUHEHNUS
XJIOpa; KHUCIOPOJ, BOJA, C€pa, BOJOPOAHBIE COEIUHEHUS CEpPbI, KHUCIOPOJIHBIE
COEIMHEHHUSI CEPBI; a30T, BOJOPOIHBIE COETMHEHHSI a30Ta, KUCIOPOAHbIE COETMHEHNUS
azota; (dochop, coemunenus ¢ocdopa; yriaepoa, KHUCIOPOIHBIE COCIUHECHUS
yIJIepo/ia; KpEMHHM, COEAMHEHUS! KPEMHUS.
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Tema 13. Merasibl

OO61ue cBoicTBa METAJLIOB:

I'maBuas nmoarpynmna | rpymnma — IIeJOYHbIE METallbl, HATPUM, KaTuld U UX
coenunenus. [lobounas noarpynna I rpynmnel, Meib U €€ COETUHEHHUS.

I'maBuas noarpynma Il rpynmnel — mEnoyHO3eMENbHBIE METAIIIBI, KAJIBLIUU U €70
coenuHenus. [lobounas noarpynna Il rpynnsl — UHK U €r0 COEAMHEHUS.

I'maBuas moarpymnma III rpynmsl — amomunmii 1 ero coequHenus. [loGounas
noarpynma III rpynmnel — ckaHaul U €ro COeTMHEHUS.

[ToGounas moarpymnma IV rpynmbl — THTaH W ero coeauHeHus. IToOouHas
noarpytia V rpynmnsl — BaHaAui u ero coenuuenus. [lodounas noarpynma VI rpynms
— XpOM U €T0 COCTUHEHUSI.

[To6ounas noarpynna VII rpynmnel — Mapranen u ero coeaunerus. [lo6ounas
noarpynna VIII rpynnsl — xene3o u ero coenunenus. Kopposus metaiuioB. CruiaBsl.

Ilpuknaonoit mooyne «llpogheccuonanvno-opuenmuposannoe cooepiricanue)

Yuem npogheccuonanvrotl nanpasieHHOCmU OCYUleCmeniemcs:

1. npu ewinonnenuu obyuarOWUMUC 8UO08 PAOOM, CEA3AHHLIX ¢ Oyoyujel
npOGeccCUOHANbHOU  0esIMENbHOCMbIO U HANPAGIeHHbIX HA  opmuposaHue,
3aKkpenienue, pazeumue NPAKMUYECKUX HABLIKO8 U KOMHemeHyuil no npoguiro
coomeemcmayloueli CneyuaibHOCmu,

2. npu npogedeHuu Jexyutl, CeMUHAPO8, Macmep-Kiaccos,
npeoycmMampusanwux nepedaydy 0oyuarouumcs y4eonou uHpopmayuu, He0o6xo0oUMou
0J151 Nocaedyioue20 8bINOJHEHUs. pabom, C8A3AHHBIX ¢ OyOywel npogeccuoHalbHouU
0esImeNbHOCMbIO,

3. npu nposedeHuu NpaKmMuyeckux U J1abopamopHulX 3aHAMUU  HO
00wWeobpazoeamenvbHoll yuebHou Oucyuniume,

4. npu evlnoaHeHuy UHOUBUOYANbHO20 NPOEKMA.
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3 CTPYKTYPA JUCHUIIJIMHBI

3.1 O6beM AUCHUILIMHBI M BU/IbI y4eOHOM padoThI

Bua yueOHoM padoThI

Oo0BeM yacoB

O0beM quCHUNINHBI (BCEro) 148
CymmapHasi yueOHasi Harpy3ka BO B3aMMO/IeiiCTBHU C 136
npenojaBaTejiemM
B TOM YHCIIE:
- neK1uu (ypoKu) 38
— TMPAKTHYECKHE 3aHATHUS (CEMUHAPHI) 98
- nabopaTopHBIC 3aHATHS -
CamocTosiTesibHasi padoTa o0yuaromerocs (Bcero), B T.4. 6
Koncynpranuu 2
IIpomexyTouHas arrecTauus B (popMe IK3aMeHA BO 2 4

ceMecTpe




3.2 TemaTnyeckuii NJiaH JMCHUIIHHBI ¢ Y4eTOM padoueil mporpaMMbl BOCIIMTAHUS

HaumeHoBanue pa3sziesa / TeMbl

KoJi-Bo yacoB

JIEKIHHA

NMpaKT./
Jabopar.

CcaM.

pao

B T.4. BOCIL,
pao.

1 CEMECTP

Opraﬂnqeckaﬂ XUMUA

Jlexknun

Beenenue. [Ipeamer oprannueckoit xumun. OpraHnyecKue BELECTBA.

IIpakTH4yeckue 3aHATUS

Teopust crpoeHusi opranuyeckux coeauHeHuit A. M. byrieposa

Knaccudukanus oprannueckux coeauHenuid. Kimaccudukauus peakuuili B OpraHu4yecKoit
XUMUM.

Jlexkuus

Hpe,[[eJ'IBHBIe YrJI€eBOAOPOIBI. AnkaHbl. HI/IKJ'IOEU'IKaHLI.

IIpakTHYecKkue 3aHATUS

Howmenknarypa, CTpyKTypHbIe (JOpPMYJIbl AIKAHOB.

N

XHUMUYECKHE CBOMCTBA aJIKAHOB M CIIOCOOBI UX MOJIYYCHU U MPUMCHCHU A

Jlexkuus

Hemnpenenbabie yriaeBogopoabl. AnkeHbl. JIM€HOBBIE YTIIE€BOIOPOIbI. AJTKHUHBI.

IIpakTHYecKHue 3aHATUS

Homenknatypa, cTpykTypHbIE (OpPMYJbl alKEHOB, aJlKaJWEHOB, AJKHUHOB.

N

XWMHYECKHE CBOMCTBA AJIKEHOB, AIKUHOB. CTIOCOOBI UX TOTyUYESHHUS.

Jlexknus

ApOMaTI/I‘{CCKI/IC YIJICBOAOPOHLI.

IIpakTHYecKHe 3aHATUS

XHUMHUYECKHE CBOMCTBA OEH30J1a U €r0 TOMOJIOIOB.

['eneTnveckas CBA3b MEXAY KJIacCaMHU YTIIEBOIOPOIOB.

Jlexknus

Kucnoponcoaepamime opraHu4eckue COeqMHEHMsI




HpaRTn'{ecmle 3aHATUSA

Onnoaromublie ciupThl. PeHOIBI. MHOTOATOMHBIE CITUPTHI. 2
Anbaerufipl 1 KETOHBI. 2
Jlekuus
KapOoHoBbie KHCTOTHI 2
IIpakTHyeckue 3aHATUS
CocraB, cTpoeHHE, CBOICTBA, IOJyUYEHUE U IPUMEHEHNE KAPOOHOBBIX KUCIIOT. 2
Homenknarypa, coctas, cTpoeHHEe, CBOWCTBA CI0XKHBIX 3(pHupoB. CBOICTBA )KUPOB. 2
Jlexknus
VYrneBogsl 2
IIpakTuyeckue 3aHATUS
Cocras, cTpoeHHe, CBOMCTBA, OITYYEHHE U TPUMEHEHHE MOHOCAXapUIOB, HCAXaPUIOB, 2
MIOJIMCAaXapUIOB.
I'eneTHueckas CBA3b MEX]y KIacCaMH KMCIOPOACOAEPKAIINX OPraHMYECKUX BEILIECTB 2
Jlexkuust
A3zoTcozepikalire OpraHMuecKue BEIIeCTBa. 2
IpakTuyeckue 3aHATUS
AMUHBL. AMUHOKHUCIIOTEL 2
L{BeTHBIE peakiiuu O0enkoB. HykienHOBbBIE KUCIOTHI. 2
BricokomonekynspHble coeluHeHHs. bruoiornuecku akTuBHble coeinHeHust. @epMeHThl. BUTaMuHbL. 2
I'opmoHs!I. JIekapCTBEHHBIE BEIIECTBA.

BCETI'O 3a 1 cemectp: 16 34

Pazgen 2. OO0mas 1 HeOpraHu4veckasi XMMUs

Jlekuus
OCHOBHBIC TIOHATHS W 3aKOHBI XHMUH. 2
IIpakTHYecKue 3aHATUSA
OCHOBHBIE TTOHITHS ¥ 3aKOHBI HEOPTAaHHYECKOW XUMUHU 2
OCHOBHBIE KJIACCHI HEOPTAHMYECKIX COSTUHEHUI 4

Jlexnus
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[Tepuonuueckuii 3akon u Ilepuoanyeckas cucrema J[.M. Menneneena

HpaRTn'{ecmle 3aHATUSA

Crtpoenue aroma. CTpyKTypa NepruoJu4ecKoi CUCTEMBI 3JIEMEHTOB.

CocraBieHue 3JIEKTPOHHBIX U TpapuuecKux GopMysT aTOMOB.

Jlexnus

Xumuyeckas cBsi3b. CTpOCHHUE BEIIECTBA

IpakTuyeckue 3aHATHS

Onpe;[eneHHe CBOMCTB XMMHYECKOTI'O 3JIEMEHTA 110 €ro IIOJIOKEHHIO B HCpHOI[H‘ICCKOfI CUCTEMC.

Bunbl xumuueckoi cBsi3u: KOBAJIEHTHAs MOJSPHAS U HEMOJSPHAsL, HOHHAs, METalTNUecKas,
BogopoHas. CiocoObl 00pa3oBaHus U pa3pbiBa XMMUUYECKOM CBSI3H.

Jlexknus

Tumnel XUuMHUYECKUX peaKHHﬁ, ux KJ'IaCCI/I(bI/IKaI_II/IH.

HpaKTI/I‘{eCKI/Ie 3aHATUSA

Pemenue ypaBHEHUI OKHCIUTENBHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA.

Pemenue ypaBHeHI/Iﬁ OKHUCIHNTCIIbHO-BOCCTAHOBHUTCIIbHBIX peaKI.[PIfI.

Jlexkuus

3aKOHOMEPHOCTH NMPOTEKAHUSI XUMHUUECKHUX PEaKIuil.

IIpakTHYecKue 3aHATUS

CKopocTh XUMUYECKOU PEeaKIINU.

Xumuueckoe pasHoBecue. [Ipunnun Jle-Illarense.

Jlexknus

PactBopsl. JlucnepcHsie CUCTEMBI.

HpaKanecmle 3aHATUSA

KJ'IaCCI/I(I)I/IKaI_II/IH AUCTICPCHBIX CUCTEM.

N

CriocoObI BbIpaKE€HUS! KOHIIEHTPAIMKM PaCTBOPOB: MAaccoBast 10JIs1 PACTBOPEHHOI'O BEIIECTB

Jlexknus

Teopust PTIEKTPOTUTHUESCKOMN TUCCOITHAITNH.

IIpakTHYecKue 3aHATHSA

Teopus anexTponutudeckoit nuccormanuu. CHIbHBIE U C1a0bIe DJIEKTPOTUTHI

Peakmun oOMeHa B BOJHLIX paCcTBOpaAx JJICKTPOJIUTOB. Honnsie PCaKnu.

Jlexkuus

I'mpponus coneil.
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IIpakTHYecKHne 3aHATHUSI 2
Pemenne ypaBHEHHsI THAPOIM3a COJICH. 2
DIIEKTPOIIH3.

Jlekuus

Hemerannel

IpakTuyeckue 3aHATHS

Onementhl VI rpynmner rmaBro# moarpynmnst [ICD. Dnementsl VI rpyniibl riaaBHON HOATPYIIIBI 2
11CO

Onementsl 1V u V rpynmnsl riaBHoi noarpynmst [1ICO. 2
Jlexknus

Merasuisl

IIpakTnyeckue 3aHATHS

I'maBHas moarpymma I rpyrima — menoYHble METallIbl, HATPUH, KW U UX coequHeHus. [looounas 2
noarpynna | rpynmnsl, Meab u €€ coenunenus. ['maBHas noarpynna Il rpynmnsl — ménoyHozeMenbHble

MeTaJuIbl, KalblMi U ero coequHenus. [lobounas noarpynmna Il rpynmnsl — HUHK U €10 COEAMHEHMUS.

I'maBnast noarpymnmna Il rpynmnst — amomMunmii u ero coenunenus. Ilo6ounas noarpynna III rpynmst — 2
cKaHauil u ero coenquHenus. [lo6ounas noarpymnmna [V rpynmnsl — TUTaH U €10 COEAMHEHHUS.

IToGoynast moarpymnmna V rpynmnsl — BAaHaAUH U €10 COEIMHEHUsI.

Jlekuus

[ToGoynast moarpymnmna VI rpynmnsl — XpoM U €ro COeAUHEHHUS.

IToGounast noxarpymnmna VI rpynmsl — Maprasen v ero COeAMHEHMUS.

IIpakTnyeckue 3aHATHS

XHMMHUUYECKHE CBOMCTBA XpOMa U €0 COCAMHEHUN. 2
XHUMUYECKUE CBOMCTBA MapraHila U €ro COCAUHEHUMN. 2
Jlekuust

Koppo3sus metamioB. CiocoOb! 3aIUTI OT KOPPO3HH.

IIpakTHYecKue 3aHATUSA

CriocoObl 3a1UThl OT KOPPO3UH 2
B 1.4. mo rutany BocnuTaTenbHON paboThI, OCEIeHnEe My3est | OpHOro yHUBEpCHUTETA. 2
Jlekuust

Crnnagsl

IMpakTuyeckue 3aHATHS
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Krnaccudukanus criaBoB 1 UX 3HaUYEHHE. 2
[IpaBuia nmpuMeHeHHs] HEOPraHUYECKHX BEIIECTB B NMPOMBIIUIEHHOCTH U B OBITY C TOYKH 3pPEHUSA 2
COOTHOIIEHHS PUCK-TIONb3a
I'mo6GanpHBIC 3KOIOTHYECKUE TPOOIEMBI COBPEMEHHOTO MUPA. 2 1
DKOJIOTMYECKHU TPaMOTHOE TTOBEJCHUE B OKPYXKAIOIIEH Cpeie. 4 1
B T.4. mo rutany BociuTaTeIbHOM pabOTHI, ocenieHue Mmy3ei kBaptupsl .. Menaeneesa. 4 2
CamocTrosiTesibHasi padoTa
BCEI'O 3a 2 cemecTp: 26 64

Koncyabranms - 2 yaca
IIpomexyTouHas aTTecTanus B popme dK3amMeHa- 4 yaca

HUTOI O 3a kypc 136 4., u3 HUX: 38 98
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4 YCJOBUS PEAJIMBALINU JUCIHUITJINHBI

4.1 TpedoBaHUSI K MUHUMAJILHOMY MATEPHAIbHO-TEXHUYECKOMY
o0ecre4YeHn o

Peanu3anus nporpaMmbl AUCHUIIIMHBI TpeOyeT HAIWYMS y4eOHOTO KabuHeTa
1416.

KOoMIUIEKTHOCTh: TTOCA0YHBIE MECTa 10 KOJTMYECTBY O0YUarOIIUXCS;
mkad/crenmnax 1; aBrToMmaTH3UpOBaHHOE pabovee MECTO: TIEPCOHATBLHBIN KOMITBIOTED
B 161 B cocrae ATX 200 G4620 DDR4/500 Gb/a+MOHUTOP ACER V226HQL
auar.21.50.+MbIIIb+KJIAB - 1 mrT.; nocka-skpaH 1 MIT.; WHTEpaKTUBHBIN
npoektop NEC U321Hi MT - 1 wr.; uctounuk 6ecrnepedoitHoro nutanus Nippon —
lwt.; cereBoil punbtp Buro 1.8 merpa — 1 mr. JIuneH3noHHOe mporpaMMHOE
obecrnieuenue: I[10 Microsoft (OC Windows 10, MS Office 2013) CBob6oano
pacmpoctpansemMoe mporpamMmmuoe ooecrieucHue: Adobe Acrobat reader DC, 7Zip.

4.2 UudopmaniuonHoe obecneyenne 00ydeHust

Ilepedyenb pexoMeHayeMbIX Y4eOHbIX H3aaHuil, UHTEepHeT-pecypcoB

OcHoBHasi iMTEpaTypa:

1 T'a6puensH, O. C. Xumust: 10-i1 kinacc: 6a30Bbiif ypoBeHs : yueOnuk / O. C.
l'abpuensia, U. I'. Octpoymos, C. A. CrnankoB. — 5-¢ uza., crep. — Mocksa :

[Ipoceemenne, 2023. — 128 c¢. — ISBN 978-5-09-107222-8. — Tekct
ANEeKTpOHHBIH // Jlaub : »dJeKTpoHHO-OMOMMOTeuHas cucrema. — URL:
https://e.lanbook.com/book/335039 —  Pexum  jgocTyma: Uil aBTOpPH3.
II0JIb30BATEIIEH.

2. I'abpuensn, O. C. Xumus: 11-# kiacc: 6a3oBbiid ypoBeHb : yueOHuk / O. C.
INa6puensa, U. I'. Octpoymos, C. A. CnagkoB. — 5-€¢ u3fd., crep. — MockBa :

IIpocBemenne, 2023. — 127 c¢. — ISBN 978-5-09-103623-7. — Tekct
ANMeKTpOoHHBIH [/ JlaHb : o2JeKkTpoHHO-OMONMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/335036 — Pexum pmoctyma: s aBTOpH3.
MOJIb30BATEIICH.

JlonosiHUTE ILHAS JIMTEPaTypa:

1 Xumust : yueOHUK aJisi cpeaHero mpodeccuonanbHoro oopasosanus / 0. A.
JleGenes, I'. H. ®anees, A. M. I'ony6es, B. H. IllanoBan ; mox obmieli penakmueit I'.
H. ®aneeBa. — 2-e uzn., nepepad. u non. — MockBsa : U3narensctBo FOpaiit, 2022.
— 431 ¢. — (IlpodeccuonansHoe odbpazoanue). — ISBN 978-5-9916-7723-3. —
Texcr : anextponnbiit // ObpazoBarenbHas wiardopma FOpaitt [caiit]. — URL:
https://urait.ru/bcode/491035. DiekTpoOHHBIH pecypc

2 O6mas xwumus. I[Ipaktukym : y4yeOHOE TMOCOOME [JIi  CPEIHETro
npodeccuonanbHoro oopazopanus / H. JI. I'nmunka ; mox penakuueit B. A. Tlonkosa,
A. B. babkosa, O. B. HectepoBoii. — Mockga : MznarensctBo Opaiit, 2023. — 248
c. — (IIpodeccuonansuoe obpazoanue). — ISBN 978-5-534-17503-5. — Tekcr :
anekTpoHHbI  //  OOpasoBatenbHas mmiarpopma HOpaitit [caiit]. — URL:
https://urait.ru/bcode/533204 DiekTpoHHBIN pecypc
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https://e.lanbook.com/book/335039
https://e.lanbook.com/book/335036
https://urait.ru/bcode/491035
https://urait.ru/bcode/533204

3 Pocun, U. B.

Xumus. Y4eOHMK W 3aJauyHUK : JUIA CpPeaHEro MpodeccHOHAIBHOTO
obopazoBanust / U. B. Pocun, JI. JI. Tomuna, C. H. ConoBreB. — MockBa :
NznmarensctBo HOpaiit, 2022. — 420 c. — (IlpodeccrnonansHoe oOpa3zoBaHue). —

ISBN 978-5-9916-6011-2. — Tekcr : anekTpoHHbIH / OOpa3zoBaTenpHas iatgopma
FOpaiir [caiit]. — URL: https://urait.ru/bcode/490038. DnekTpoHHBIH pecypc

4 3aines, O. C.

Xumus. JlabopaTopHbIi MPaKTUKYM U COOPHUK 3a/1ay : yueOHOe mocooue ams
cpenHero mpodeccuonanpHoro obpazoanus / O. C. 3aiineB. — MockBa :
N3narensctBo FOpaiit, 2022. — 202 c. — (IlpodeccuonansHoe oOpazoBaHue). —
ISBN 978-5-9916-8746-1. — Tekcr : anekTpoHHbIM // O6pa3oBaTenbHas miatgopma
FOpaiit [caiit]. — URL.: https://urait.ru/bcode/491481. DneKTpOHHBIH pecypc

5 Cmapsirus, C. H.

Heopranuueckast xumus. [IpakTukym : yueOHO-IIpaKTHYECKOE MOcoOue st
cpeanero npodeccuonanbHoro oopazosanus / C. H. Cmapsirun, H. JI. barnagern, U.

B. J[lanimakoBa. — MockBa : HM3znmarensctBo IOpaiit, 2021. — 414 c. —
(ITpodeccuonanpaoe obpazoBanue). — ISBN 978-5-534-03577-3. — Texkcr :
anekTpoHHbI  //  OOpasoBatenbHas mmiargpopma HOpaitt [caiit]. — URL:

https://urait.ru/bcode/477871. DneKTpOHHBIN pecypc

6 Tynukwus, E. U.

XuMHUsI B CEJIBCKOM XO3SIUCTBE : YyueOHOe mocoOue i CpPEeaHero
npodeccuonanbHoro odpazopanus / E. M. TynukuH. — 2-¢ u31., UCIIP. U JOI. —
MockBa : MzparensctBo IOpaiit, 2022. — 184 c¢. — (IIpodeccuonanpHOE
obOpazoBanue). — ISBN 978-5-534-04160-6. — Tekct : »dIEKTPOHHBIN //
Oo6pazoBarenpHas iatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/491664.
DJIEKTPOHHBIN pecypc

7 Oneinukos, H. H.

XuMusl. AJNTOPUTMBI pELIEHUs 3aJad W TECThl : ydeOHOoe mocoOue is
cpeanero npodeccuonanprHoro oopazopanus / H. H. Oneitnukos, I'. I1. MypaBbeBa.

— 3-e u3n., ucnp. u gom. — Mocksa : UzmarensctBo FOpaiit, 2022, — 249 ¢. —
(ITpodeccnonansroe oOpaszoBanme). — ISBN 978-5-9916-9665-4. — Tekct
anekTpoHHbI //  OOpasoBatenbHas mmiargpopma HOpaitt [caiit]. — URL:

https://urait.ru/bcode/491790. DiekTpOHHBIH pecypc

HNuTepHeT-pecypcesnl:

"®roC COO - (enepaibHblil TOCYIapCTBEHHBIH 00pa30BATENLHBIN CTAHIAPT CPEIHETO OOIIETrO
o0OpazoBaHus

i ®I'OC CIIO - enepanbHbIii rOCy1apCTBEHHbIH 06pa30BATENBHBINA CTAHAAPT CPETHETO
npodeccrnoHaIEHOT0 00pa30BaHus MO CIIEHUATBEHOCTH (TTpodeccrn)

i OIT COO — penepanbHas 006pazoBaTebHas IIPOrpaMMa CPEIHEro OOIIEro 00pa3oBaHuUsl
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