AHHOTALUA
O4.07 Xumus

Mecto y4eOHOH JUCHMIVIMHBI B CTPYKType MpPOrpaMmbl MOATOTOBKH
CHEeHATUCTOB CPeIHero 3BeHa.

[Iporpamma  y4yeOHOM  JOUCHMIUIMHBI ~ SBIISIETCSl ~ 4YacTbl0  OCHOBHOM
npodeccuoHanbHON 00pa3oBaTenbHOM nporpammsel B cootBeTcTBHM ¢ PI'OC cpennero
npoecCHOHATBHOTO 00pa30BaHUSl M BKIIOYECHA B OO0IICOOpa30BATEIBHBIA UK
IpOrpaMMbl  TIOJTOTOBKM  CIEIUAIKMCTOB CPEIHEro 3BeHa, peajnu3yeMoll 1o
cneuuansHocTh: 49.02.01 dusnueckas KyapTypa (yriayOJIeHHbINH YPOBEHbD)

TpeboBanus Kk pe3yJbTaTaM 0CBOEHNS JUCHUILIUHBI

B pesynpraTe ocBoeHust ydeOHOM auctuiuimabl «XUMUWUSA» y oOyuyaromero
JIOJDKHBI OBITH COOPMUPOBAHBI CACAYIOIINE KOMIICTECHITUN:

OK 01. Beibupatb criocoObl perreHus 3aaa4 npodecCUOHaATbHON JIeSITEIbHOCTH
MIPUMEHUTENILHO K Pa3IMYHBIM KOHTEKCTaM.

OK 02. Hcnonb3oBaTh COBPEMEHHBIE CpEICTBA IIOMCKA, aHaauW3a W
HHTEpIpeTanun uHOOpMaluK, ¥ WH(QOPMAIIMOHHBIC TEXHOJOTHH ISl BBITOJTHCHUS
3a/1a4 MpoheCCHOHAIBHON JICSITEIBHOCTH.

OK 04. D¢ dhexTuBHO B3aUMOJICHCTBOBATh U pabOTaTh B KOJIJIEKTUBE U KOMaH/IE.

OK 07. ConericTBoBaTh COXPaHEHUIO OKpY’KaroIen cpenspl,
pecypcocOepeKeHHI0, MPUMEHSATh 3HAHUS 00 W3MEHEHUM KJIMMaTa, MPUHIIUIIBI
OEepEKIIMBOTO TPOU3BOJICTBA, 3PHEKTUBHO NEUCTBOBATH B UPE3BbIYANHBIX CUTYAIIUSIX.

B pesynbrare msyuenusa nucuuiiubl OJ.07 Xumus oOydaromuiicss AO0HKEH
JOCTUYb CIEAYIOIINE PE3YIBTATHI:
JIUYHOCMHDbLE:

- 0CO3HaHKE 00YYAIOITUMUCS POCCUMCKOM IpakIaHCKON UJIEHTUYHOCTH;

- TOTOBHOCTB K CaMOPa3BUTUIO, CAMOCTOSATEIIBHOCTA U CAMOOIIPEEIICHHUIO;

- HaJIMYMe MOTHBALIMU K 00YYEHHUIO U TMYHOCTHOMY Pa3BUTHIO;

- LEJICHAIIPABICHHOE PAa3BUTUE BHYTPEHHEW IO3MIIMHU JIMYHOCTH HA OCHOBE
JIyXOBHO-HPABCTBCHHBIX  IIEHHOCTEM  HapoaoB  Poccuiickon  deneparuu,
UCTOPUYECKUX U HAIIMOHAIBbHO-KYJIBTYPHBIX TPaAULUNA, (POPMUPOBAHUE CHUCTEMbI
3HAYUMBIX LIEHHOCTHO-CMBICJIOBBIX YCTaHOBOK, AHTUKOPPYNLUOHHOIO
MHUPOBO33pPEHHUS, MPABOCO3HAHUS, HKOJIOTMYECKON KyJIbTYphl, CIIOCOOHOCTH
CTaBHUTb LU U CTPOUTH )KM3HECHHBIE IUIAHBL;

- YyBCTBO F'OPAOCTH M YBAXKEHUS K UCTOPUU U JOCTHKEHUSIM OT€YECTBEHHOMN
XUMUYECKON HAyKH; XMMHUYECKH TpaMOTHOE MOBEACHHE B MPOPECCHOHATbHOU
NEATEIbHOCTH W B OBITY MpU OOpAlllEHUH C XUMUYECKMMU BEUIECTBAMHU,
MaTepHaJaMH U MPOLIECCaMU;

- TOTOBHOCTH K MPOJIOJDKEHUIO 00pa30BaHUS U MOBBIIICHUS KBAIU(PUKAIIIH
B M30paHHO# NpodecCuOHaTBLHON NEeITeTbHOCTH U O0OBEKTUBHOE OCO3HAHUE POJIU
XUMHUYECKUX KOMIETEHIUH B 3TOM;

- YMEHME HCIIOJIb30BATh JOCTHKECHUS COBPEMEHHOW XMMHMYECKONW HAyKU M
XUMHYECKUX TEXHOJIOTUHA Ui TOBBIMICHUS COOCTBEHHOTO MHTEJUIEKTYaJIbHOTO
pa3BUTHS B BEIOpaHHON NPO(ECCHOHATBHON AeSITEIbHOCTH;



Memanpeomemuule:

- OCBOEHHBIE 00YYAIOIIUMHUCS MEXIPEIMETHBIE MOHATUS U YHUBEPCAIbHbBIC
y4eOHbIe T1eUCTBUS (peryIATUBHBIC, TO3HABATENIbHBIEC, KOMMYHUKATUBHbIC);

- CHOCOOHOCTh WX UCIOJIb30BAaHUSI B IIO3HABATEIIbHOW U COLMAJIbHOMN
MPAKTUKE, TOTOBHOCTh K CAMOCTOSITEIbHOMY IIAHUPOBAHUIO U OCYLIECTBIICHUIO
y4eOHOM  JESATENbHOCTH,  OpraHu3aly  y4yeOHOro  COTPYJHHMYECTBA  C
NeJarornieckuMyu  pabOTHUKAMU M CBEPCTHHKAMH, K YYaCTHIO B TOCTPOEHUU
WHIMBHIyaJIbHON 00pa30BaTeIbHON TPACKTOPUH;

- OBJIaJICHUE HaBBIKAMHU y4eOHO-MCCIIEOBATENLCKON, TMPOCKTHOW W
COIIMAJIBHOM JICATCIILHOCTH;

- HCIIOJb30BAHHUE PA3JIMYHBIX BHJIOB ITO3HABATEIbHON JAESATEIBHOCTU U
OCHOBHBIX HHTEJUIEKTYaJIbHBIX Olepanuid (IOCTAHOBKH 3aa4u, (POPMYITUPOBAHUS
TUIIOTE3, aHajdu3a MW CHHTE3a, CpaBHEHWs, OOOOIIEHHUs, CHUCTEeMaTU3allNH,
BBISIBJIICHUS MIPUYUHHO-CIEACTBEHHBIX CBSI3€H, MOUCKa aHaJIOT OB,
dbopMyIpoBaHKs BBIBOJOB) ISl PEHICHUS MOCTABICHHOW 3a7aud, MPUMEHEHUE
OCHOBHBIX METOJIOB TO3HAHUSI (HAOMIOJEHUS, HAYYHOTO OJKCIIEPUMEHTA) JUIs
U3YYCHUS! PA3JIMYHBIX CTOPOH XMMHUYECKUX OOBEKTOB M MPOIECCOB, C KOTOPHIMHU
BO3HUKAET HEOOXOJUMOCTb CTAJIKUBATHCS B MPOPECCUOHANBHOM Cdepe;

- HCIOJIb30BAHHUE PA3IUYHBIX WCTOYHUKOB ISl TOJYYEHUS XHUMHYECKON
uH(pOpMaIUU, YMEHHE OIICHUTh €€ JOCTOBEPHOCTH I JIOCTHXKCHHS XOPOIIUX
pe3yapTaToB B npodeccuonanbHol chepe;
npeaMeTHbIE:

- c(hopMUPOBaHHOCTH MPEACTABICHUI: O MaTepUaIbHOM EIUHCTBE MHpA,
3aKOHOMEPHOCTSIX M TO03HABAEMOCTH SBJIICHUWM MPUPOJBI; O MECTE€ W 3HAUCHHUU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ PO B OOECIEYEHUU YCTOMYMBOTO
pPa3BUTHS YEJIOBEUECTBA: B PEIICHUH MPOOJIEM SKOJIOTHUECKOW, SJHEPreTUYECKON U
MUIIEBON 0€30MaCHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JJaHUU HOBBIX MAaTEPHUAJIOB,
HOBBIX HMCTOYHUKOB SHEPIHH, B obecrieueHnun PalMOHAIBHOTO
MPUPOOTIOIH30BaHNs, B (OPMHUPOBAHWM MHUPOBO33PEHUS U OOIIEH KyJIbTYphI
YeloBeKa, a TakKKe OSKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3JI0POBBIO U IPUPOJIHOM CPELE;

- BJIAJICHUE CUCTEMOM XUMHYECKUX 3HAHWUW, KOTOpas BKJIKOYAET:
OCHOBOIIOJIAralolie TMOHATUS (JIOMOJHUTENBHO K CHCTEME MOHSITHI 0a30BOTO
YPOBHSI) - U30TOIbI, OCHOBHOE U BO30YKJIEHHOE COCTOSTHHE aToMa, THOpUIu3aIus
aTOMHBIX OpOMTaNe, XUMUYECKasi CBS3b («O» U «T — CBA3bY, KpPaTHBIE CBS3H),
MOJISIpHAas KOHUEHTpalus, CTPYKTypHas QopMyna, u3oMepus (CTpyKTypHas,
reoMerpuyeckas (LHUC-TPaHC-U30MEPHsI), TUIbl XUMUYECKUX peakuuid (romMo- u
reTeporeHHble, 00paTUMbIE U HEOOpAaTUMBIE), paCTBOPHI (MCTUHHBIE, AUCTIEPCHbBIE
CUCTEMBI), KPUCTAJUIOTHJIPAThl, CTENEHb AMCCOLMALNU, DIIEKTPOIU3, KPEKUHT,
pudOPMHHT); TEOPUH W 3aKOHBI, 3aKOHOMEPHOCTHU, MUPOBO33PEHUYECKHUE 3HAHUS,
JeXaluye B OCHOBE MOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
SABJICHUM, COBPEMEHHBIE TMPEJCTABICHUS O CTPOCHHHM BEIIECTBA HAa ATOMHOM,
MOJIEKYJISIPHOM M HAJIMOJIEKYJSIPHOM YpPOBHSIX; MPEJCTABICHUS O MEXaHHM3Max
XUMHUUYECKUX PEaKIHil, TEPMOJAUHAMUYECKUX U KHMHETUYECKHX 3aKOHOMEPHOCTSX
UX T[POTEKaHUA, O XUMHUYECKOM PABHOBECHM, [HUCIEPCHBIX CHUCTEMAX,
(dakTonoruuecKue CBEJCHHUS O CBOMCTBaX, COCTaBe, MOJYYEHHH U O€30ImacHOM



UCIOJIb30BaHUU BAKHEHIINX HEOPTAHUYECKUX M OPIraHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKON  JCSATENbHOCTA  YEJOBEKa; OOIMMUX  HAyYHBIX  IMPUHIHUIAX
XUMHUYECKOTO TIPOM3BOJICTBA (HAa TMpUMEpPE MPOU3BOJICTBA CEPHOM KHUCIIOTHI,
aMMHMaKa, MeTaHoJIa, iepepaboTku HeTH);

- chOpMHUPOBAHHOCTh YMEHHUH BBIABIATH XapaKTEpHbIE MPHU3HAKK U
B3aMMOCBSI3b MU3YUYEHHBIX NOHSATUN, MPUMEHATh COOTBETCTBYIOIINUE MOHATHUS MPHU
OMMCAHWUU CTPOCHHS U CBOMCTB HEOPTAaHMYECKUX M OPraHUYECKUX BEIIECTB M UX
MPEBPAICHUM; BBISIBISATH B3aUMOCBSI3b XUMHUUYECKUX 3HAHUW C TOHSITUAMHU H
NPEICTaBICHUAMH APYTUX TPEAMETOB 1jsi 0ojiee OCO3HAHHOTO TMOHMMAHUA U
OOBSICHEHHsSI ~ CYyIIHOCTHM MAaTepuajbHOIO EIMHCTBA MHpa; HCIOJIH30BaTh
CUCTEMHBIE XMMUYECKHE 3HAHUS JUIsl OOBSICHEHUSI M MPOTHO3UPOBAHUS SIBJICHU,
UMEIOIINX €CTECTBEHHOHAYYHYIO TPUPOLY;

- c()OPMUPOBAHHOCTh YMEHHI HCIOJIb30BaTh HANMEHOBAHUS XUMHUYECKHX
COCIMHEHUH MEXKIYHAPOJHOIO CO03a TEOPETHUYECKOW M NPUKIAJAHOW XUMHUHU H
TPUBHAJIbHBIE HA3BAHUS BEILUECTB, OTHOCAIIMXCA K H3YYEHHBIM KjaccaM
OpraHMYECKMX M HEOPraHMYECKUX COEAMHEHWM; HCIOJIb30BaTh XHMHUYECKYIO
CUMBOJIUKY JJIsl COCTaBJIEHUS (POPMYJT HEOPIaHUYECKUX BEILECTB, MOJIEKYJISIPHBIX
U CTPYKTYPHBIX (pa3BEpHYTHIX, COKpAIIEHHBIX M CKEJIETHBIX) (OpMYyT
OpTraHWYECKUX BELIECTB; COCTABJIATHh YPABHEHHS XHMHUYECKHX PEAKIUd U
pacKkpbiBaTh UX  CYIIHOCTb:  OKHCJIHMTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIMIA
MOCPEJICTBOM COCTaBJICHUSI 3JEKTPOHHOIO OallaHca 3TUX pPEaKUui; peakuui
MOHHOTO OOMEHAa IYTEM COCTaBJICHHS HMX TOJHBIX M COKpPAILIEHHBIX HOHHBIX
YpaBHEHU; peakiuidi TUAPOIU3a, PEaKiuil KOMIIJIEKCOOOpa3oBaHus (Ha MpUMepe
TUJIPOKCOKOMIUIEKCOB IIMHKA U QJIIOMUHUS); TOATBEPKAATh XapaKTEpHbIE
XUMHUYECKHE CBOMCTBA BEILECTB COOTBETCTBYIOUIMMHU HKCIIEPUMEHTAMH U
3aMUCSAMH YPABHEHUN XUMHUYECKUX PEAKIINN;

- c(OpMHPOBAHHOCTh YMEHHMH KilaccU(PULIMPOBATh HEOPraHUYECKHE U
OpraHUYEeCKHE BEIIECTBA M XWMHUYECKHE pPEaKlUH, CaMOCTOATEIbHO BbIOHMpATh
OCHOBAHMSI M KPUTEPHUH IS KIACCUDUKAIIMU U3YIAaEMbIX XUMUYECKUX OOBEKTOB,
XapakTepru30BaTh COCTAB U BAXKHEWIIKME CBOWCTBA BEUIECTB, MPUHAICKAIINX K
OTpe/eNICHHBIM KJIaccaM W TpyMNaM COEAUHEHMH (IIPOCThIE BEIIECTBA, OKCHUIIbI,
THJIPOKCHUJIBI, COJM; YIJIEBOAOPOJbI, TMPOCTbIe A(PUPHI, CHUPTHL, (QEHOINbI,
aJIbJICTUIBI, KETOHBI, KAPOOHOBBIC KHCIIOTBI, CIOXKHBIC d(UPHI, KUPHI, YTICBOJIBI,
aMUHBI, aMUHOKHCIIOTBI, O€JIKM); MPHUMEHSTh 3HAHUS O COCTaBE M CBOMCTBax
BEIIECTB  JUIsl  DKCHEPUMEHTANIbHOW  MPOBEPKHM  TUIMOTE3  OTHOCHUTEIIHHO
3aKOHOMEPHOCTEH MPOTEKAaHUs XUMHUYECKUX PpEaKUM U IPOTrHO3UPOBAHUS
BO3MOYKHOCTEMN UX OCYILIECTBIICHUS,

- c(OpMUPOBAaHHOCTh YMEHUW MOATBEPXKIAaTh HA KOHKPETHBIX MpHUMeEpax
XapakTep 3aBUCUMOCTH PEAKLMOHHON CIIOCOOHOCTH OPraHUYECKUX COCTMHEHHUM OT
KPAaTHOCTH U TUNA KOBAJICHTHOM CBS3U («G» U «TT — CBSA3bY»), B3AUMHOI'O BIIMSIHUS
aTOMOB U TPYMI aTOMOB B MOJEKYJaX; a TaKKe OT OCOOCHHOCTEH peaau3anuu
Pa3JIMYHBIX MEXaHU3MOB ITPOTEKAHUS PEAKIINIA;

- c(hopMHpPOBAaHHOCTP YMEHHMI XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM M BO30Yy>XJI€HHOM COCTOSIHUM) M HOHOB XHUMHYECKUX
sanemeHToB 1-4 mepuonoB Ilepuonuueckoit cucremsl .M. MenneneeBa u ux
BaJICHTHBIE BO3MOXXHOCTH, HCIOJB3YSl TOHATHUS «S», «p», «d-3IEKTPOHHBIE)



OpOUTaNM, SHEPTETHUUYECKHE YPOBHU; OOBICHATH 3aKOHOMEPHOCTH HW3MCHCHHUS
CBOMCTB XMMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX MU COCMHEHUH T10 MEePUoiaM U
rpynmnam;

- BJIQJICHUE CHCTEMOM 3HAaHUWA O METOJaxX Hay4YyHOTO IO3HAaHUS SBJICHUUN
IPUPOBI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX MU YMEHUSMU MPUMEHSATH ITHU
3HAHMS TIPU HKCIIEPUMEHTATBLHOM HCCIEAOBAHUM BEIIECTB U JUISI OOBSICHEHUS
XUMHUYECKUX SIBJICHUM, UMEIOIIMX MECTO B MPUPOAE MPAKTUUECKON N1EATETbHOCTH
4yeJI0BEKa U B MOBCEIHEBHOM JKU3HH;

- c(hOpMUPOBAHHOCTh YMEHHH MPOBOAWTH pPACUYECTBl MO XHUMHYCCKUM
dbopMmyamM U ypaBHCHHUSIM XUMHUYECKUX PEAKIUN C MUCIOJIb30BAaHUEM (DU3UICCKUX
BEJIMYMH (Macchl, O0ObEMa Ta30B, KOJMYECTBA BEIIECTBA), XAPAKTEPU3YIOIIUX
BEILIECTBA C KOJWYECTBEHHOW CTOPOHBI: PACUEThl MO HAXOXKJICHUI0 XUMHUYECKOU
dbopMyIibl BEHIECTBA; pacdyeThl Macchl (00beMa, KOJMYECTBa BEIIECTBA) MPOAYKTa
peakuuu, €ciau OJIHO U3 HCXOAHBIX BEIIECTB JAaHO B BHUAE pacTBOpa C
OTIpEJICTICHHOW MacCOBOM J10JIEM PacTBOPEHHOI'O BEIECTBA WJIM JIAaHO B M30BITKE
(MMeeT MpUMECH); pacdyeTbl MAacCOBOM WM OOBEMHOW JOJIM BBIXOJA MPOJIYKTa
peaKkIMK; pacyeThl TEIJIOBOro 3P deKTa peakiiuii, 00bEeMHBIX OTHOIICHH ra30B;

- c(hOpMUPOBAHHOCTH YMEHHI MPOTHO3UPOBATH, AHAIM3UPOBATH U
OLICHUBATh C TMO3MUIMI JKOJIOTMYECKOW O€30MacHOCTH TOCIEACTBUS OBITOBOU U
MIPOU3BOJICTBEHHON JIEATENILHOCTH YEJOBEKa, CBSI3aHHOM ¢ mepepaboTkoin
BEILIECTB; MCIO0JIb30BaTh MOJYUYECHHbIC 3HAHUS JIJISl IPUHSTHUSL TPAMOTHBIX pPEIICHUM
npo0JieM B CUTYyaIlUsX, CBI3aHHBIX C XUMUEH;

- ¢(hOpPMUPOBAHHOCTh YMEHUN CAaMOCTOSITEILHO TIJIAHUPOBATH U MPOBOAUTH
XUMHUYECKUN AKCIEPUMEHT (MOJyYEeHHE U U3YyUYCHHE CBONCTB HEOPraHUYECKUX U
OpTraHUYECKUX BEIIECTB, KAYECTBEHHBIC PEAKIMH YTJIEBOJOPOJIOB PA3TUYHBIX
KJIACCOB W KHUCJIOPOJACOJEpKAIUX  OPraHMYECKUX  BEIIECTB, peElICHUE
AKCIEPUMEHTAJIbHBIX 3a/a4 10 PACIO3HABAHUIO HEOPTaHUYECKUX U OPTaHUYECKUX
BEIIIECTB) C COOJIOJICHHEM IPaBHJI OE30MAacCHOrO0 OOpaIlleHHs C BEIIESCTBAMHU U
nabopaTopHbIM  o0opyaoBaHuEM,  (HOPMYIUPOBATH  IIEJNH  HCCIEIOBAHUA,
MPENOCTABIISATh B PA3IMYHON (PopMe pe3ynbTaThl IKCIIEPUMEHTA, aHATM3UPOBATh U
OLICHUBATh UX JIOCTOBEPHOCTH;

- c(OpPMHUPOBAHHOCT, YMEHHUU OCYIIECTBIISAThH IICJICHANPABICHHBIN TMOUCK
XUMUYECKON MH(MOPMAITUHN B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-Hay4dHas
auTepaTypa, CpeiAcTBa  MaccoBol — uHpopmanuu, ceTb  VHTepHeT U
JIPYTHE),KPUTHIECKU aHaJU3UPOBATh XUMUYECKYHO uHpopMmariuio,
nepepadbaThiBaTh €€ M HCIOJIB30BaTh B COOTBETCTBUM C IMOCTABJICHHON ydeOHOMU
3aja4dci;

- c(OpMUPOBAHHOCTh YMEHHMH OCO3HABaTh OMACHOCTh BO3JCHCTBUS Ha
JKUBBIE OPTaHU3MBI OMNPEACICHHBIX BEIIECTB, IOHUMAasi CMBICJI IOKa3aTess
MPEeAEIbHON JTOMYyCTUMOW KOHIIEHTPAIMK, W TOSCHATh Ha MPUMEpPax CIocoObI
YMEHBIIICHUSI W TMPEJOTBPAlICHUST HX BPEIHOrO0 BO3JCHUCTBUS Ha OPraHU3M
YyeJIoBeKa.



O0beM yueOHBIX 4aCOB M BU/IbI Y4eOHOI padoThI

Bua yueOHoi padoThl
(B TOM 4ucJie npodeccHoHAIbHO-OPHEHTHPOBAHHOE CO/IEPKAHHE)

O0BbeM yacoB

O6bem OIl 67
AynuTopHasi yyeOHasi HArpy3Ka (Bcero) 67
B TOM YHCIIE:

JICKIUHU, YPOKHU 37
U3 HUX nPogheccuonanIbHO-0pUEeHMUPOSAHHOE COOePIHCAnUe 2
MIPAKTUYECKHUE 3aHATUS 20
U3 HUX nPogheccuonanIbHO-OpUeHMUPOSAHHOE COOePIHCanue 4
1ab0paTOPHBIE 3aHATHS 10

IIpome:xxyTounasi arrecranusi: 1u¢@epeHIMPOBaHHBIN 3a4eT

dopmMa KOHTPOJISA

dopMa MPOMEKYTOUHOM aTTECTAIMH: 3a4ET C OLIEHKOM (2 cemecTp).




