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1. IHACIIOPT PABOYEN IMPOT'PAMMBbBI YUYEBHOM
JANCIOHUITIINHBI
OJ1.07 Xumus

1.1. O61acTH NPUMEHEHUS] TPOTPAMMBbI

PaGouast mporpamma y4eOHOW AWCHMILINHBI SBJISETCS YACTHIO MPOTPaAMMBI
MOJITOTOBKM  CTECIMAIUCTOB cpenHero 3BeHa B coorBerctBuM ¢ DPI'OC mo
cneruanbHocT CI1O 43.02.16 Typusm u rocTENPUUMCTBO.

1.2. MecTo IMCHMIIMHBI B CTPYKType MNpPOrpaMMbl NOATOTOBKH
CHENHMAJINCTOB CPeIHEro 3BeHa

OO6meoOpa3oBaTenbHas MUCHUILIMHA «XHUMHS) SBISAETCS 00s3aTEIHHOM
gacTeio oOmeoOpasoBarensHoro nukma IIIICC3 B coorBerctBum ¢ ®PI'OC mo
cnenquanbHocTh 43.02.16 Typu3M 1 rocTenpuuMcCTBO.

1.3. Leau u muianupyemMbie pe3yabTaThl 0CBOEHUS JUCHUTIIMHBI:

®opmupoBaHue |y OOydarolIUMXCsl MPEACTAaBICHUS O XHUMHYECKOH
COCTaBJISIFOLIEH E€CTECTBEHHO-HAYYHOM KapTUHBI MHpa KaK OCHOBBI IMPUHITHS
pelIeHU B JKM3HEHHBIX M IPOU3BOJCTBEHHBIX CUTYalUsSIX, OTBETCTBEHHOIO
NOBEJICHUS B IPUPOJIHOI cpejie.

IInanupyemble pe3yabTaTbl OCBOCHHS AUCHHUILUIMHBI B COOTBETCTBUM €
PI'OC CIIO u Ha ocHoBe ®I'OC COO

Ocoboe 3HayeHue IUCLUUILIMHA MMEET NpU (POPMUPOBAHUM U PA3BUTUHU
oommx xomnereHnauii OK 01, OK 02, OK 04, OK 07.

OK O01. BeiOupare cnocoObl pemieHus 3aAad  NpoecCHOHAIbHOU
JESITEIIbHOCTH MIPUMEHUTENHHO K Pa3JIMYHBIM KOHTEKCTAM.

OK 02. Hcnonp3oBaTh COBPEMEHHBIE CpPEICTBA IIOMCKA, AaHAIN3a U
UHTEpIpeTanuu HHPOPMAIMN U THPOPMAITMOHHBIE TEXHOJIOTHH ISl BHITIOTHEHHS
3aja4 MpoeccrnoHaIbHON e TENbHOCTH.

OK 04. D¢ddexkTuBHO B3amMoOACHCTBOBaTH M pabOTaTh B KOJUICKTHBE M
KOMaH/Ie.

OK 07. CopeilcTBOBaTh  COXPAaHEHUIO  OKPYXaIIEl  Cpeabl,
pecypcocOepexeHnto, TPUMEHATh 3HAHUS 00 M3MEHEHUHM KIuMaTa, MPUHIUIIBI
OepeXJIMBOTO NPOU3BOJACTBA, S(PPEKTUBHO [EHUCTBOBATH B YpPE3BBIYANHBIX
CUTYyaLUsX.



Kon

IlnanupyemMble pe3yJbTaThl 0CBOCHHS IMCIUIIHHBI

IIK, OK, JIP O6mme JAucuuniimHapHbie (IpeaAMeTHbIe)
OK 01 B yacTu Tpya10BOr0 BOCIUTAHUS: — BJIQJICTh CUCTEMOM XUMHUYCCKUX 3HAHUM, KOTOPAst BKIIIOYACT:
JIPS, JIP6, — TOTOBHOCTb K TPY/y, OCO3HAHHE IEHHOCTH MacTepPCTBa, TPYIOIItO0HE; OCHOBOTIOJIATAIOIINE MOHATUS (XUMUYCCKHIA DJIIEMEHT, aTOM, JICKTPOHHAS
JIP7,JIP9, | — roTOBHOCTH K aKTHBHOM AESATEILHOCTH TEXHOJIOTMIECKOH M COIMAIBHOMN | 000JI0YKa atoMma, s-, p-, d-2JIEKTPOHHBIE OpOMTAI aTOMOB, HOH, MOJIEKYJIa,
JIP13, JIP14, | panpapneHHOCTH, CIOCOOHOCTh HHUIIMHPOBATD, IIAHUPOBATh U BAJIEHTHOCTb, 3JIEKTPOOTPHUIIATEIIBHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKast
JIP16 CB$I3b, MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00BEM, YIIIEPOAHBIN CKENET,

CaMOCTOSITEIIFHO BBITTONHATE TaKyIO JESTENFHOCTD;

— UHTEPEC K Pa3Iu4HbIM chepaM MpodheCcCUOHANTBHOMN IEATEIIbHOCTH,
OgiaieHHe YHUBEPCAIBLHBIMYU Y4eOHBIMH MO3HABATEIbLHBIMH
JAelCTBHAMM:

a) 6a30BbIe JJOTHYECKHE AeliCTBHS:

— CaMOCTOSITEIIBLHO (hOPMYIUPOBAThH M AKTyaJIU3UPOBATh MPOOIIEMY,
paccMatpuBaTh €€ BCECTOPOHHE;

— YCTaHaBJIUBATb Cy].[IeCTBCHHbIﬁ IIPpU3HaK UJIW OCHOBAHUA JJIA
CPaBHEHUS, KITacCU(UKAIIUU 1 0000IICHMS;

— OTIPEIETATH EJH JIEATeLHOCTH, 33/1aBaTh TapaMeTPhl U KPUTEPUH UX
JOCTHIKECHUS;

— BBISIBIIATH 3aKOHOMEPHOCTH U TIPOTHBOPEUHS B PACCMATPHUBAEMBIX
SIBIICHUSIX;

— BHOCHUTDH KOPPEKTHUBEI B ACATCIIbBHOCTDL, OICHNBATh COOTBETCTBHUEC
PE3YJILTATOB LIEJISIM, OLICHUBATh PUCKH TIOCIICICTBUH NEATSIBHOCTH;

— pa3BUBATh KPEATUBHOE MBIIILUICHUE TIPY PEIIEHUHN )KHU3HEHHBIX TIPOOIeM
0) 0a30BBIE HCCIEN0BATENbLCKHE NeHCTBHS:

— BJIaJIETh HABBIKAMHU y4eOHO-HUCCIIEIOBATEIHCKOM U TIPOSKTHOMN
JeSTeIbHOCTH, HABBIKAMU pa3pelieHus mpooiem;

— BBIABJIATH IPUIUHHO-CJICACTBCHHELIC CBA3U U aKTyaJIM3UPOBATH 3a71a4y,
BBIIBUT'aTh THIIOTE3Y €€ PCUICHUA, HAXOAUTH apr'yMCHTHI 1JId
JI0Ka3aTeJIbCTBA CBOMX YTBEPXKICHUH, 3a/1aBaTh MapaMeTPhl U KPUTCPUH
pelIeHus;

— aHaJIM3UPOBATh MOJYUYCHHBIC B XOA€ PCIICHHNA 3a/ia4r pE3YyJIbTaThl,
KPUTHUYCCKH OLICHUBATH UX JOCTOBEPHOCTH, IIPOTrHO3UPOBATH U3SMCHCHNUEC B
HOBBIX YCJIOBUAX

— YMETh IEPEHOCHUTH 3HAHUS B I03HABATEIILHYIO H MTPAKTHYECKYIO
00J1acTH )KU3HEIEATEIILHOCTH;

— yMeTh UHTETPUPOBATH 3HAHUS M3 PA3HBIX MPEIMETHBIX 00JIacTeH;

— BBIJIBUTaTh HOBBIC UJICH, TIPEJIaraTh OPUTHHAIBHBIE TTOAXO0IBI U
pelIeHus;

(yHKIIMOHAIBHAS TPYIIA, PAJAUKAIl, H30MEPHS, U30MEPhI, TOMOJIOTUYCCKHI
P, TOMOJIOTH, YTIAEBOAOPObL, KUCIOPOA- U a30TCOAEPKAILNE
COCITMHEHY S, OMOIOTMUSCKU aKTUBHBIC BEIIESCTBA (YTICBOIBI, JKUPHI,
OeIku), MOHOMED, MTOJIUMED, CTPYKTYPHOE 3BEHO, BEICOKOMOJICKYJISIPHBIC
COCIMHEHMUS, KPUCTAJUIMYECKAs] PEIIETKA, THUIIbl XUMHUUECKUX PeaKui
(OKHCIUTETFHO-BOCCTAHOBHUTEIIBHBIE, 9K30-U SHIAOTEPMHUUYECKUE, PEAKITHH
HMOHHOT'O O0OMEHA), paCTBOP, AICKTPOJIUTHI, HEIJICKTPOIIUTHI,
3JIEKTPOJIUTHUYECKAS AUCCOLMALNA, OKUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHYECKOH peakiiui, XUMHYECKOE PABHOBECHE), TEOPHU U 3aKOHBI
(Teopusi XUMUYECKOTO CTPOCHUS Opranndeckux BemecTs A.M. byTieposa,
TEOpHUA IEKTPOIUTUUECKON TUCCOLMALNH, IEpUoanUecKuid 3akoH .M.
MemnneneeBa, 3aKOH COXpaHEHHSI MaCChl), 3aKOHOMEPHOCTH,
CUMBOIIMYECKHH S3BIK XHUMHH, (PAKTOIOTUIECKHUE CBEACHUS O CBOICTBAX,
COCTaBe, MOJTY4YCHUU U 0€30IaCHOM HCIIOJIb30BaHUU BaKHEHIIIMX
HEOPraHWYECKUX U OPTaHUYECKHUX BEIIECTB B OBITY M MPAKTHUECKOM
JEATETIbHOCTH YEJIOBEKa;

— YMETh BBISBJIATH XapaKTEPHBIC MPU3HAKU U B3aUMOCBSI3h H3yUEHHBIX
MOHSTHH, MPUMEHATH COOTBETCTBYIOIINE MTOHATHS TIPU OITUCAHUHU CTPOCHUS
Y CBOMCTB HEOPTaHMYECKUX U OPTaHMUYECKUX BEUIECTB U UX MPEBPAILCHU;
BBISIBIISITH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C TIOHATHUSIMU U
MPEJICTABJIICHUSIMU JIPYTUX €CTECTBEHHOHAYUHBIX MTPEAMETOB;

— YMETb UCIOJIb30BaTh HAMMEHOBAHUS XUMUUYECKUX COCTMHEHUN
MEXIYHapOJAHOTO COI3a TEOPETUUECKON U MPUKIATHON XUMUHU U
TpUBHAIIbHBIC HA3BaHWS BKHEUIINX BEMIECTB (ITUIICH, alleTHUIICH,
THLEpyH, GeHoN, popManbaeru, YKCycHas KUCIIOTa, TIUIMH, YTrapHbIH
ras, yriIeKMcibli ra3, aMMHaK, raiieHasi U3BECTb, HeTalleHasi U3BECTh,
MUTHEBAs COJA U APYTUX), COCTABIATH (POPMYJITBI HEOPTAHUIECKUX U
OpPTaHMYECKUX BEIIECTB, yPAaBHEHHSI XUMHUECKUX PEAKINH, OOBICHATH UX
CMBICIT; TOJTBEPAKIATh XapaKTEPHbIE XUMUYECKUE CBOMCTBA BEUIECTB
COOTBETCTBYIOIIMMHU SKCIIEPUMEHTAMH U 3aMUCSIMU YPaBHEHUI
XUMUYECKUX PEeaKIuil;




— CIOCOOHOCTE X UCITOJIL30BAHUS B ITO3HABATEILHON U COI.II/IEIJIBHOﬁ
IMPAKTHUKE,

— YMETh YCTaHABIMBATh MPUHAIJICKHOCTh U3yUYCHHBIX HEOPTaHUYECKUX U
OpPTraHUYECKUX BEIIECTB K OMPEACICHHBIM KJIaccaM U FPyIIaM COCIUHECHUN,
XapaKTepU30BaTh X COCTAaB M BAKHEHUIIINIE CBOMCTBA; OMPEAEISATh BUIbI
XUMHYECKHX CBsI3ell (KOBaJeHTHAs, NOHHASA, METAJUTMYECKasi, BOIOPOIHAS),
THUIIBI KPUCTAIUTMYECKUX PEHIETOK BEIIECTB; KIACCU(PUIIMPOBATH
XUMHYECKHE PEaKIINH;

— chopMUPOBATH MPEACTABICHUS: O XUMHIESCKOW COCTABIISIOIICH
€CTEeCTBEHHOHAYYHOH KapTHHBI MUPA, PO XUMHUH B TIO3HAHUH SIBIICHUH
MPHUPOJTEI, B (GOPMUPOBAHUY MBIIIJICHHUS U KYJIbTYPhI IMYHOCTH, €€
(hYHKIIMOHAIBHOM TPaMOTHOCTH, HEOOXOAUMOM TSI pEeIICHUS
MPAKTHYECKUX 3a/1a4 U HKOJIOTHIECKH 0O0CHOBAHHOTO OTHOIICHUS K
CBOEMY 37I0POBbIO U ITPUPOTHON CpELE;

— YMETb MTPOBOJUTH PACUETHI 10 XUMHYECKUM (HOPMYJIaM U ypaBHEHUSIM
XUMHYECKHUX peaxunﬁ C UCIIOJIb30BAHHEM (1)I/I3I/I‘-ICCKI/IX BCJINYHH,
XapaKTEepPU3YyIOIINX BEIIECTBA C KOIMIECTBEHHOW CTOPOHBI: MAaCChl, 00heMa
(HOpMaIbHBIE YCIOBHS) Ta30B, KOJTMYECTBA BEIIECTBA; HCIIOIH30BaTh
CUCTCMHBIC XUMHWYCCKUEC 3HAHUA JJISA IIPUHATUA pCHICHI/Iﬁ B KOHKPETHBIX
JKU3HEHHBIX CUTYallUsX, CBA3aHHBIX C BEIIECTBAMH U UX MPUMEHEHHUEM;

OK 02
JIP2, JIP4,
JIP10

B 001acTH HEHHOCTH HAYYHOTI'0 IO3HAHUSL:

— c)OPMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIICTO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U OOIICCTBCHHOM MPAKTHKH,
OCHOBAHHOI'O Ha JIHAJIOTe KyJIbTYp, CIIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO
MeCTa B IOJIMKYJIBTYPHOM MHPE;

— COBEPLICHCTBOBAHHE S3bIKOBOM M YUTATEIILCKOW KYJIBTYPhI KaK
CpeACTBa B3aUMOCHCTBHS MEXKAY JIFOABMHU U O3HAHUS MUPA,;

— OCO3HAHUE IIEHHOCTH HaYYHOH JI€ATeIbHOCTH, TOTOBHOCTb
OCYIIECTBJIATH MPOEKTHYIO U UCCIIE0BATEIBCKYIO EATENBHOCTD
WHIWBUAYaIBHO U B TPYIIIE;

OBJajeHHe YHUBEPCAJIbLHBIMU y4eOHBIMM MO3HABATEJIbLHBIMHU
NeHCTBUSAIMU:

B) padoTa ¢ nH(popManueii:

— BJIaZICTh HABBIKAMH NIOTYYEHHsI MHPOPMALIMK U3 UICTOUHUKOB Pa3HBIX
THIIOB, CAMOCTOSITENIHO OCYIIECTBIIATH TOMCK, aHAIN3, CUCTEMATU3ALIUIO
W UHTEPIpETanio HHGOpMaIMK pa3IuyHbIX BUIOB H GOpPM
MIPeICTaBICHNUS;

— CO3JaBaTh TEKCTHI B Pa3IMYHBIX (pOpMaTax C yueTOM Ha3HAUCHUS
nHGOPMAaLIUH U 1IEJICBOI ayTUTOPHH, BEIOUpPast ONTUMAIBHYIO (OpMY
MIPEICTaBICHUS U BU3yaIU3aluy;

— OICHUBATh JOCTOBECPHOCTD, JICTUTUMHOCTD I/IH(i)OpMaHI/H/I, (S5

— YMETb TUTAHUPOBATH U BBITIOIHATh XUMHUUECKAN IKCTIEPUMEHT
(mpeBpateHus OpraHNYeCKUX BEIECTB MPU HarPEBaHUH, TTOTyIESHUE
STWJICHA U U3YYCHHUE €T0 CBOMCTB, KAUECTBCHHBIC PEAKIIUU HA allbJICTUIbI,
KpaxmaJjl, YKCYCHYIO KUCJIOTY; JACHATypallus OSIKOB IPY HarpeBaHUH,
[[BETHBIC PEAKIINK OEITKOB; MPOBOJIUTH PEAKIIUH HOHHOTO OOMeHa,
OTIPEIETISATh CPETY BOJHBIX PACTBOPOB, KAUECTBEHHBIEC PEAKIIMH Ha
cyib(ar-, KapOoHAT- U XJIOPH/I-AHUOHBI, HA KATUOH aMMOHHS; PEIIaTh
SKCIIEPUMEHTANIbHBIE 3aa4n 110 TeMaM "Metamel" u "Hemeramie") B
COOTBETCTBHH C TIPaBUJIAMH TEXHUKH O€30MaCHOCTH TIPU OOpAIIeHUH C
BEIICCTBAMH U JIAOOPATOPHBIM 000PYI0BaHUEM,; MPEACTABIATH PE3YIbTaThI
XMUMHYECKOTO SKCIIEPUMEHTa B JOpPME 3aMncu YpaBHEHHIH
COOTBETCTBYIOIIUX PEAKINKA U (OPMYIHPOBATH BHIBOJIBI HA OCHOBE 3THX
pe3yNbTaToB;

— YMETh aHATM3UPOBATh XUMUIECKYIO MH(HOPMAIIHIO, TIOTYIaeMyI0 U3
Pa3HBIX HCTOYHUKOB (CPEIACTB MaccoBOU nH(popmaruu, cetb IHTEpHET U
apyrie);

— BJIaJIETh OCHOBHBIMU METOJIaMU HAyYHOTO TTO3HAHUS BELIECTB U
XUMHYECKHX SIBIICHUH (HAOII0/IeHIE, U3MEPEHUE, SKCTIEPUMEHT,
MOJICIIUPOBAHUE);

— YMETbh MPOBOJIUTh PACUYEThI [0 XUMUIECKUM (OpMYJIaM B YPaBHEHUSIM
XUMHYECKHUX PEaKIUi ¢ UCIIOIb30BaHHEM (DU3MUYECKUX BEIHYHWH,
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COOTBETCTBHE MTPABOBEIM U MOPAIBHO-3THYCCKUM HOPMaM;
— MCIIONTb30BaTh CPEJICTBA MH(POPMAITMOHHBIX U KOMMYHHKAIIMOHHBIX
TEXHOJIOTHI B PEIICHUH KOTHUTUBHBIX, KOMMYHUKATHBHBIX
OpTaHU3aIMOHHBIX 3a]1a4 ¢ COOM0IeHHeM TpeOOBaHUI SPrOHOMHUKH,
TEXHHUKHU 0€30IaCHOCTH, TUTHECHBI, PECYPCOCOePEKEHUS, TPABOBBIX U
ATHYECCKUX HOPM, HOPM HH(POPMAITMOHHOM 0€3011aCHOCTH;

— BJIJICTh HABBIKAMH PACIIO3HABAHHMS U 3aIUTHI HHPOPMAITUH,
nH(pOpPMAITMOHHON 0€30TTaCHOCTH JIMYHOCTH;

XapaKTePU3YIOIIUX BEIIECTBA C KOJIMYSCTBEHHOMW CTOPOHBI: MAaCChl, 00heMa
(HOpMaTbHBIE YCIIOBHS) Ta30B, KOJMYECTBA BEIIECTBA; UCTIOIH30BATh
CHCTEMHBIE XUMUYECKHE 3HAHUS JIJIsl IPUHITHS PEIIEHIH B KOHKPETHBIX
JKU3HEHHBIX CUTYAIUsX, CBI3aHHBIX C BEIIECTBAMHU U UX MPUMEHEHUEM;

OK 04 — TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOSITEILHOCTH U — YMETb IUIaHUPOBATh U BBINOIHATH XUMHUUECKUN IKCTIEPUMEHT
JIP2, JIP3, CaMOOIIPECIICHUIO; (mpeBpalleHus OpraHNUECKUX BEIIECTB IPU HarpeBaHMH, TOTyYCHUE
JIP7, JIPS, — OBJIJICHHE HABBIKAMH YUYCOHO-HCCIIEI0OBATEIIBCKOM, IPOSKTHOM 1 STUJIEHA U U3YUYCHHE €TO CBOMCTB, KAYECTBEHHBIE PEAKLIUH HA AJIbIAETUIBI,
JIP11, JIP15 | coumanbHOi A€ATEIBHOCTH; KpaxmaJl, yKCYCHYIO KUCIIOTY; JeHaTypaLus OEJIKOB IPH HarpeBaHUH,
OgyafieHue yHUBEPCAIBHBIMIA KOMMYHHKATUBHBIMY JICICTBUSIMU: LBETHBIE PEAKIIMH OEIIKOB; MPOBOIMTH PEAKIIMM HOHHOTO OOMEHa,
0) coBMecTHAs1 1esITeJIbHOCTh: OTIpeeIATh Cpey BOJHBIX pACTBOPOB, KAUECTBEHHBIE PEAKIINH Ha
— IIOHUMATh U UCIIOJIL30BATh IPECUMYIIECTBA KOMaHI[HOﬁ u cynL(baT—, Kap60HaT- " XJIOpUA-aHUOHbI, HAa KaTUOH aMMOHMUS; p€IIaTh
WHAWBUAYaTBEHON paboThl, 9KCIIepUMEHTaIbHbIE 3a1aul o TemaM "Metamnsl" u "Hemerannsl") B
— NPMHAMATH LA COBMECTHOI AESTETBHOCTH, OPraHH30BHIBATE I COOTBETCTBHH C ITPABHIIAMHU TEXHUKH 0E30MIaCHOCTH IIPU OOPAIICHUH C
KOOPAHHHUPOBATh ACUCTBHUS MO €€ JOCTUKEHUIO: COCTABIIATD IIJIaH BELLECTBAMH H J1ab0PAaTOPHBIM 000PYI0BaHHEM; [IPE/CTABIIATE PE3yIbTATHI
JICHCTBHIA, pacIIpe/IeNsITh POIIA C YIETOM MHCHHH Y4ACTHHKOB 00CYKaaTh | XMMHYECKOrO dKCIICPHMEHTA B (hOpME 3alUCH ypaBHEHHiT
Ppe3yJIbTaThl COBMECTHON paboOThI; COOTBETCTBYIOIIUX PeaKIUil U (OPMYIUPOBATH BHIBOABI HA OCHOBE 3THX
— KOOPJIMHUPOBATH U BBIMOJHSITH pabOTy B YCIOBUSIX PEabHOIO, pE3yJIbTaTOB,
BHUPTYaJIbHOTO 1 KOMOMHHPOBAHHOTO B3aUMO/IEHCTBYS;
— OCYILIECTBIIATH MO3UTUBHOE CTPATETNMYECKOE TIOBEECHHUE B PA3INYHBIX
CUTYyalusiX, IPOSABIIATH TBOPUECTBO U BOOOpaskeHHE, ObITh
WHUINATHBHBIM;
OBnafeHue yHUBEPCAJIBHBIMHU PeryJIATUBHBIMY JeHCTBUAMM:
T') IPUHATHE ce0sl U IPYTUX JII0/eii:
— IPUHAMAaTh MOTHUBBI U apIyMEHTBI IPYTUX JIOAEH NIPH aHAIIN3e
pE3yNBTaTOB AEATEIBbHOCTH;
— IpPU3HABATh CBOE MPABO ¥ MPaBO JPYTUX JIOJEH Ha OITUOKH;
— pa3BHBaTh CIIOCOOHOCTH MOHUMATh MUP C MO3UIINH JIPYTroro YeJ0BeKa;
OK 07 B o6s1acTH 3K0/10THYECKOT0 BOCITUTAHUA: — c(OpMHPOBATh MPEJICTABICHUS: 0 XUMUIECKOM COCTaBIISIOIEH
JIP10 — c(OpMHUPOBAHHOCTH IKOJIOTHYECKOH KYJIbTYPHI, IOHUMAaHHUE BIVSHUS €CTEeCTBEHHOHAYYHO!H KapTHHBI MUPA, POJIM XUMHUH B TIO3HAHUH SIBIICHUI

COLIMAJIbHO-?KOHOMUYECKUX MPOLECCOB Ha COCTOSIHUE MPUPOTHON U
COLIMAIBHOMN CpeIbl, OCO3HAHUE TI00ABHOTO XapaKTepa SKOJIOTHYSCKUX
po0dem;

— IUITAaHUPOBAHUE U OCYILECTBICHUE JAEHCTBUI B OKpYKarolen cpejie Ha
OCHOBE 3HAHUS TIEJIEH YCTOWIMBOTO PAa3BUTHS YEIIOBEUCCTRA,;

npUpoabl, B GOPMHUPOBAHUN MBILIJICHUS U KYJIBTYPbI IMYHOCTH, €€
(GYHKIMOHAIBHON TPAMOTHOCTH, HEOOXOJUMOI [Isl peIIeHUs
MPAKTHYECKUX 3a/1a4 U IKOJIOTHIECKH 0O0CHOBAHHOTO OTHOIICHHUS K
CBOEMY 37I0POBBIO M IIPUPOTHON CPEE;

— yMeTb coOII0IaTh MPABMJIA 3KOJIOTHYECKH 11eJ1eCO000pa3HOro MoBeIeHNs B
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— aKTUBHOE HETIPUATUE ACUCTBUM, MIPUHOCSIIINUX BPea OKpYKaroIen
cpene;

— YMEHHE MPOTHO3UPOBATH HEOIArONPHSITHBIE SKOJIOTHYECKUE
TTOCIICICTBHS MIPEAIPUHUMAEMBIX IEHCTBHMA, TPEIOTBPAIIATh UX;

— pacIIMpeHHne OIbITa ACSITEILHOCTH SKOJIOTHICCKON HAIPaBIEHHOCTH;
— OBIIaJICHHE HABBIKAMH YU9E€OHO-HCCIIEI0BATENBCKOH, IPOSKTHOH 1
COIMANIFHOM NCATCIHHOCTH.

OBITY U TPYIOBOM ACSITETLHOCTH B LIEISAX COXPAHEHUS CBOETO 3JI0POBBS U
OKpY’Karollled MPUPOJHON CPeNIbl; yUUTHIBATh ONMMACHOCTh BO3ACHCTBUS HA
JKUBBIE OpTaHU3MBI OTIPEIEIIEHHBIX BEIIECTB, IIOHUMAasi CMBICIT TIOKa3aTes
MpEeAEIbHON NOMyCTUMON KOHIIEHTPAIIUH.




2. CTPYKTYPA U COJEPXAHUE YYEBHOMN JUCIIUTIJINHBI
2.1. O0beM yueOHOM TMCIUIVIMHBI M BUAbI Y4eOHOH padoThI

Bua yueOHoii padoThl

Oovem 6 uacax

O0bem 00pa3oBaTe/IbHON HATPY3KH 78
8 MoM qucue 8 popme nPaKmuieckoll no020moeKu
(npogheccuonanbHo-opueHmuposantoe cooepiicanue (cooeparcanue 6
NPUKIAOHO20 MOOYIIS))
U3 HUX NPAKMUKO-OPUESHMUPOBAHHOE COOEPIHCAHUE 4

6 mom uucne:

TeOpeTHIecKoe 00ydeHue (YpoK, JICKITHS) 42

ITPAKTUYECKHUE 3aHATHS 26

1a00paTOPHBIE 3aHATHS 8
IIpomesxcymounas ammecmayus 6 ghopme 5

oupgepenyuposanroco 3auema




2.2. TemaTuyeckuii miaH u coaepkanue yueonoi gucuumiuabl OJ1.07 Xumus

HaumenoBaHue
pa3nesnoB U TeM

Cozlepmalme yqeﬁﬂoro MartrepuaJa, naﬁopaTopnble U NMPAKTHYECCKUEC 3AHATUSA

Oo0BeM yacoB /
B. T.4. B (popme

Koapl koMneTeHnmii
M JJHYHOCTHBIX

NPaKTHYECKOi pe3yJbTaTOB,
MOATrO0TOBKHU (opMHPOBaHHIO KOTOPBIX
Croco0CTBYeET JIEeMEHT
NPOrpamMMbl
1 2 3 4 5
Pazgen 1. OcHOBBI CTPOEHHS BeleCTBA 8 -
Tema 1.1. Copep:xanue yueOHOr0 MaTepHaJia 4 -
CtpoeHne aToOMOB 1. | CoBpemeHnHas Mojelb cTpoeHUs: aroMa. CHUMBONMYECKUN SI3BIK XMMHUU. XUMUYECKUHN AJIEMEHT. DJIEKTPOHHAs 2 - OK 01
XUMHYECKUX KoHurypanus aroma. Kinaccnpukanist XAMHIeCKUX 3JIEMEHTOB (S-, p-, d-31eMeHTHI). BaeHTHBIE 3IeKTPOHBL JIPS, JIP6, JIP7, JIP9
3JIEMEHTOB U MPHUPOIA BanenTtHOCTh. DJEKTpOHHAS TIPHPOJA XHUMHUYECKOH CBA3H. OJEKTPOOTPHLIATENHFHOCTh. BHIBI XUMHUYECKON
XAMHIYECKOH CBS3H CBsI3U (KOBaJCHTHAsI, HOHHASI, METAJUIMIECKas, BOJOPOIHAS) U CIIOCOOBI ee 00pa3oBaHusI.
IIpakTnyeckue 3aHATHSA
IIpaktuueckoe 3ansaTve Nel. PemieHue 3agaHuili Ha HCNOJb30BaHHE XMMUYECKOH CHMBOJIMKM W Ha3BaHUM 2 -
COeMHEHHI TT0 HOMEHKJIATYpe MEXIyHApOIHOTO COI03a TEOPETHUSCKOW M MPHUKIATHON XUMHH U TPUBHAIBHBIX
Ha3BaHUH IS COCTABJICHUS XMUMHUYECKHX (OPMYJ IBYXaTOMHBIX COCIMHCHHU (OKCHIOB, CYNb(UIOB, THAPHIOB U
T.I.) ¥ APYTUX HEOPTaHUYECKUX COCIUHEHUN OTAEIbHBIX KIaCCOB.
OnpeneneHue THIOB XMMUYeCKOii CBSI3M Y 00pa3lioB BellecTBA M MATEPHAJIOB.
Tema 1.2. Conep:xanue yueOHOro MaTepuaja 4 -
Ilepnonuueckuii 3akoH | 1. | Ilepuoamdeckas cucrema xumudeckux snemeHToB J[.M. MenneneeBa. ®usnyeckuii cMbici [leproaumueckoro 2 - OK 01, OK 02
u Tabmuna J[.1. 3akoHa J[.. MenneneeBa. 3aKOHOMEPHOCTH H3MCHEHHUS CBOWCTB XMMUYECKHX JJIEMCHTOB, 00pa3yeMbIX HUMH JIP2, JIP4, JIPS, JIP6,
MengeneeBa MPOCTBIX U CJIOKHBIX BELIECTB B COOTBETCTBUM C IOJIOKEHHEM XMMHUYECKOro 3jieMeHTa B Ilepuoguueckoit JIP7, JIP9, JIP10
cucteme. MupoBo33peHueckoe U HayuyHoe 3HaueHue Ilepuonuueckoro 3akona .M. Menneneesa. IIpornossl
J.N. MengaeneeBa. OTKpBITHE HOBBIX XUMHUYECKUX DJIEMEHTOB.
IIpakTHyeckue 3aHATHS
[MpakTnyeckoe 3anstiue Ne2. Pemienne 3ananHuii Ha XapakTepH3alMI0 XUMHYECKUX 3JeMeHTOB «Meraumueckue / 2 -
HEMETAUTHYECKUE CBOHCTBA, AIEKTPOOTPHIATEIIEHOCTh XUMUIECKUX JIEMEHTOB B COOTBETCTBUU C MX AJICKTPOHHBIM
CTPOCHHEM U TIOJIOKEHUEM B TIEPUOTUIECKON CUCTeMe XUMIIeckux anemenToB .M. MenzneneeBay.
Pa3gen 2. Xumuueckne peakiuu 10 -
Tema 2.1. Coaep:xanue yue0HOro MaTepuaja 4 -
Tunbl XUMHUYECKHX 1. | Kimaccudpukanus w THIIBI XUMHYECKHMX PEAKIHH C ydacTHeM HeopraHmdeckux BemecTB. CocTaBiieHHE 2 - OK 01
peakuuit YpaBHCHHI peaKIWi COSAWHEHWs, Pa3JIOKEHHS, 3aMeIleHUs, oOMeHa, B T.4. peaKUuil TOpEHHs, OKHCICHHUS- JIPS, JIP6, JIP7, JIP9
BOCCTAHOBIEHUS. YPAaBHEHMsS  OKUCIEHUS-BOcCTaHOBIeHHs. CreneHb  okxucineHua. Okucnurens u
BoccTaHOBUTENb. (COCTaBIEHHE U YypaBHMBAHHUE OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIX pEAKIMHA METOJOM
ANIeKTpOHHOTO OanmaHca. OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIWH B NPUPOJAE, TNPOHU3BOJCTBEHHBIX
mporieccax M )KU3HEeAEATeIbHOCTH OPTaHN3MOB.
IIpakTHyeckue 3aHATHS
IIpaxtrdeckoe 3ansTre Ne3. KonnuecTBeHHbIe OTHOLIeHUS] B XUMHHU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B 2 -
XMW M PacyeThl 110 YPaBHEHUAM XHUMHYECKUX peaknrii. PacyeTbl Mo ypaBHeHUAM XUMUYECKUX pPeaKLHuii ¢
HCIIOJIb30BaHUEM Macchl, 00beMa (HOpMaIbHBIE YCIOBHUS) ra30B, KOJIMYECTBA BEIIECTBA.
Tema 2.2. Conep:xanue yueOHOro MaTepuaja 4 -
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DIEKTPOTUTHICCKAS
IHUCCOLMALN U
HOHHBIH 0OMeH

1. | Teopust 3MeKTpOTUTHYCCKON auccoruanud. MoHbL. DICKTPOIUTHI, HEANEKTPOIUTHL. Peakiuy HOHHOTO 0OMCEHa.
CocraBieHHe peakiuii HOHHOTO 0OMEHA IMyTeM COCTABJICHUS MX MOJHBIX U COKPAICHHBIX HOHHBIX YPaBHCHUIA.
KucnoTHo-0CcHOBHBIE peakiinu. 3aJaHus Ha COCTABICHNE HOHHBIX PEeaKInil.

JlabopaTopHble 3aHATHS

Jlabopatoproe 3amstHe Nel. [IpoBexeHme peakumii HOHHOTO OOMEHa, OIpeNeNieHHe CpPeAbl BOAHBIX PAacTBOPOB.
3agaHus Ha COCTABICHUE HOHHBIX PEaKInil.

KoHTpoabHas padora o teme «CTpoSHHE BEMIECTBA M XMMHUUECKHE PEAKIIUID)

OK 01, OK 04
JIP2, JIP3, JIPS, JIPG,
JIP7, JIPS, JIP9, JIP11

Pa3gena 3. CTpoeHue U CBOWCTBA HEOPraHMYeCKUX BeLIEeCTB

16

Tema 3.1.
Knaccudukarms,
HOMEHKJIATYpa U

CTpOeHHE
HEOPraHUYECKUX

BEILECTB

Coaep:xanue y4eOHOro MaTepuaJa

1. | Ilpenmer Heopranmdeckod xmmud. Kiaccuukamms HEOpraHWYecKMX BemiecTB. IIpocTeie W CIIOXKHBIE
BemecTBa. OCHOBHBIE KITACChl CIIOXKHBIX BEIIECTB (OKCHABI, TMIPOKCHABI, KHCIOTHI, CONM). B3aumocBs3b
HEOPTaHMUYECKUX BEIIECTB. ArperaTHble COCTOSHMA BelecTBa. Kpucramumdeckne M aMopgHbBIC BEIIECTBA.
Tumel KPUCTAJUIMYECKUX PEIICTOK (aTOMHAas, MOJEKYJsIpHAs, HWOHHAs, METauIndecKas). 3aBHCHMOCTb
(hM3MUECKUX CBOWCTB BEHIECTBA OT THIA KPUCTAIMYECKOI pEIIeTKH. 3aBHCUMOCTh XUMHYIECKOW aKTHBHOCTH
BCHICCTB OT BUAA XHUMHUYECKOMN CBS3U M TUIIA KpI/ICTaHHI/I‘IeCKOﬁ PCUICTKU. HpI/I‘II/IHLI MHOFOO6paSI/IH BCHICCTB.

NN

HpaKTuquKne 3aAaHATHHA

IIpaktuueckoe 3ansaTHe Ne4d. HomeHkiaTypa HEOpPraHMYECKHMX BEIIECTB: Ha3BaHHE BEIECTBA HMCXOIS U3 HX
XUMHYECKOH (QOpMYJIbl MM COCTaBJICHHE XHMHYECKOH (OpMyJbl HMCXOAS W3 Ha3BaHMs BeIIECTBA 110
mexayHapoasHoit (MIOITAK) wnu TpuBHansHON HOMEHKIIATYpE.

Pemienne npakTHYecKHX 3afaHMii N0 KiaaccuHKaUU, HOMEHKJAType W XHMHYeckHM dopmyaam
HEOPraHMYeCKHX BellecTB Pa3IHYHBIX KJIACCOB (YyrapHbI ras, yrJIeKHCIbIM ra3, aMMHak, TaiieHas H3BecCTb,
HCramcHasd HW3BCCTb, IIMThCBasA cCoda H prFI/IX)Z Ha3bIBaTb U COCTAaBJIATH (bOpMyJ'H)I XUMHYCCKUX BCHICCTB,
OTIPEEIAT IPUHAUICKHOCTH K KIacCy.

Hcrounnkn xumudeckod wnHpopManuu (cpeactB maccoBod mH(opmanmu, cetb MuTepHer m apyrue). Iomek
MH(OpPMaLIUM 10 HA3BAHUAM, HAEHTUGUKATOPAM, CTPYKTYPHBIM dopmyJiam.

OK 01, OK 02
JIP2, JIP4, JIPS, JIP6,
JIP7, JIP9, JIP10

Tema 3.2.
DU3UKO-XUMUYECKHE
CBOMCTBA
HEOPTaHMYECKUX
BEIIECTB

Coaep:xanue yueOHOro MaTepuaja

1. | Meranasl. Obuue puznyeckne 1 XAMHYECKHE CBOICTBA MeTAMIOB. Crioco0bl MONy4YeH:s. 3HAYEHHE METAJIOB
1 HEMCTAJUIOB B MPUPOAC U KUIHCACATCIBHOCTH Y€JIOBEKA U OPraHu3MOB. KOppOBI/Iﬂ METAJIJIOB: BUJIbI KOPPO3UH, CHOCO6LI
3aILUThI METAJUIOB OT KOPPO3HH.

2. | Hemeramapl. O0mme ¢pu3nyeckue M XUMHUYECKHE CBOMCTBA HEMETAJJIOB. TUIMUYHBIE CBOMCTBA HEMETAILIOB
IV— VII rpynn. Knaccudurkanus ¥ HOMEHKIATypa COEAMHEHHH HeMeTasioB. KpyroBopoThl OHOTEHHBIX 3JIEMEHTOB B
TpHUpOJIE.

3. | XuMu4YecKHe CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX BEIIECTB (OKCHJIOB, THAPOKCHIOB, KUCIIOT, CONEH
U 71p.). 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB MPOCTBHIX BEIIECTB, BOJOPOIHBIX COEAWHEHHH, BBICIIMX OKCHIOB H
THJIPOKCHIIOB.

HpaRaneCKne 3AHATHHA

IIpaxTtrdeckoe 3ansaTre NeS. CocTaBiieHHe YpaBHEHMII XUMHYECKUX PeaKI Uil ¢ y4acTHEM NMPOCTHIX U CI0KHBIX
HeopraHﬂlleCKnX BeEIIECTB: MCTAJUZIOB U HEMETAJUIOB; OKCUA0B METAJIJIOB, HEMETAJJIOB U aM(bOTeprIX DJICMCHTOB,
HEOPraHNYCCKUX KUCJIOT, OCHOBaHHUH U an;)OTepHI:IX TUAPOKCHUAOB; HEOPTAHUYICCKUX coneﬁ, XapaKTePpU3yIUX ux CBOMCTBA.
Penrenue NpakTHKO-0PHEHTHPOBAHHBIX TEOPeTHYECKUX 3adaHMIl Ha CBOICTBA, COCTaB, MOJIyYEeHHE U Be30IacHOe
HCTIOJIb30BaHKE BaKHEHIIIIX HEOPraHN4CCKNX BCIIECTB B 6LITy u HpaKTPILIeCKOP‘I JACATCIIBHOCTH 4YCJIOBCKA.

OK 01, OK 02, OK 04

JIP2, JIP3, JIP4, JIPS,

JIPG, JIP7, JIPS, JIP9,
JIP10, JIP11

Tema 3.3.
WNnentudukarus

Coaep:xanue yueOHOro MaTepuajia

1. | I/IﬂeHTI/I(I)I/IKaHI/Iﬂ HCOPraHMYCCKUX BCIICCTB C€ HCIOJbB30BAHHMEM  HX (1)I/ISI/IKO—XI/IMI/I‘IGCKI/IX CBOI7[CTB,

OK 01, OK 02
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HCOPraHn4CCKux
BCILICCTB

XapaKTCPHbIX Ka4Y€CTBCHHBIX peaxunﬁ. KauectBennnie pcakun Ha Cyﬂb(l)aT-, Kap60HaT- " XJIOpUa-aHHUOHBI, Ha
KaThuOH aMMOHUA.

JlaGopaTopHbIe 3aHATHSA

JIP2, JIP4, JIPS, JIPG,
JIP7, JIP9, JIP10

JlabopatopHoe 3ansiTie Ne2. « UneHTH(UKAINSA HEOPTAHMYECKUX BeIIeCTBY. 2
Pemenne skcrieprMeHTaIbHBIX 33134 10 XUMHUYECKUM CBOMCTBAM METAIIJIOB M HEMETAJLIOB, IO PACIIO3HABAHUIO U
MOJIY4YEHUIO COEAMHEHNH METAIUIOB H HEMETAIIJIOB.
WnenTndukanns HEOPraHMIECKUX BELIIECTB C MCIOIb30BAHNEM UX (PH3NKO-XMMUYECKHX CBOWCTB, XapaKTEPHbIX
Ka4yeCTBEHHbIX peaknuii. KauecTBeHHBIE peaknny Ha cynb(ar-, KapOoHAT- U XJIOPHI-aHHOHBI, HA KATHOH aMMOHUSL.
KoHTpoabHas padora o Teme «CBolicTBa HEOPTaHWIECKUX BEUIECTBY 2
Pa3gen 4. CTpoeHue U CBOICTBa OPraHNYeCKHX BelleCcTB 24
Tema 4.1. Copep:xanue yueOHOI0 MaTepHaJia 4
Knaccudukarms, 1. | IosiBneHue u pa3BUTHE OPraHUYECKON XUMHUHU Kak HayKu. [IpenmeT oprannuyeckoi xumuu. MecTo u 3HaueHHe 2 OK 01
CTPOCHHUC U OpraHUYECKON XMMUU B CUCTEME €CTECTBEHHBIX HayK. XMUMUYECKOE CTPOEHHUE KaK NOPSAAOK COEAMHEHUS JIPS, JIP6, JIP7, JIP9
HOMEHKJIaTypa aTOMOB B MOJIEKYJI€ COTJIACHO UX BaleHTHOCTH. OCHOBHBIE MOJIOKEHHS TCOPUHU XUMHUUECKOTO CTPOCHHUS
OpraHUYeCcKuX opranudeckux coequHeHuii A.M. bytnepoBa. YriepoaHblil ckelaeT opraHuuecKoi MoJIeKyIbl. 3aBUCUMOCTh
BEIIIECTB CBOMCTB BEIIECTB OT XMMUYECKOT0 CTpOeHHs MoJieKys. Vi3oMepus 1 H30MepBhl.
2. | Ionsrue o ¢pyHkuroHanbpHOU Tpynme. Paankain. [IpuHIMNBI KIaccupUKaluK OPraHUIeCKUX COCANHEHUI.
MexnyHapoJHasi HOMEHKJIaTypa ¥ NPUHIUIIBI HOMEHKIIATYphl OpraHuueckux coeaunenuii. [lonstue 00
a30TCOZAEPIKALIUX COCAMHEHUX, OMOIOTHYECKH aKTUBHBIX BelllecTBax (yriieBoAax, )Xupax, Oeynkax u ap.),
BBICOKOMOJIEKYJISIPHBIX CO€AMHEHMIX (MOHOMEp, MOJIUMEp, CTPYKTYPHOE 3BEHO).
IIpakTHYyecKue 3aHATHS
IIpaktuueckoe 3anatue Ne6. HoMeHK/IaTypa OpraHM4ecKHX COeAMHEHMIl OTAeNbHBIX KJIACCOB (HACBHILIICHHBIE, 2
HEHACHIICHHBIE W apOMAaTHYECKHE YIIIEBOAOPOIbI, CIIUPTHI, (PEHOINBI, adbIeTHIBI, KETOHBI, KAPOOHOBBIE KHUCIOTHI U
ap.). CocTaBjieHHe MOJHBIX M COKPAINEHHBIX CTPYKTYPHBIX ()OPMYJ OpPraHHYeCKHX BellecTB OTICIbHBIX
KJIaCCOB, MCHOJB3Ysl WX HA3BaHWA MO CHCTEMAaTHYECKOM W TPUBHAILHOW HOMEHKJIAType (3THIICH, AalleTHJICH,
TIUIEepuH, (peHo, GopManbaeru, YKCyCcHas KUCIO0Ta, TIuIrH). PacueTsl npocreiimeii ¢GopMyJibl opranmveckoii
MOJIEKYJIbI, HCXOJISl M3 DJIEMEHTHOT0 cocTana (B %).
Tema 4.2. Coaep:xanue yue0HOro MaTepuaja 12
CBolicTBa 1. | ®u3uKo-XMMHYECKHEe CBOHCTBA OPraHMYeCKHX COeIHHEHUH OTHEJBHBIX KJIAcCOB (OCOOCHHOCTH OK 01, OK 02, OK 04
OpPraHMYECKUX KiIaccuUKauy ¥ HOMEHKJIATYphl BHYTPH Kiacca; TOMOJOTHYSCKHH psAn W oOmas Qopmyna; H30Mepus; JIP2, JIP3, JIP4, JIPS,
COEIMHEHU I (buznueckue CBONCTBA; XUMUYECKUE CBOWCTBA; CIIOCOOBI TIOMyUYEHUS): JIP6, JIP7, JIP8, JIP9,
— npefieJibHbIe YIJ1eBOAOPOABLI (aJKaHBl W IMKIOAJKaHBI). ['OpeHHe MeTaHa KaKk OJMH W3 OCHOBHBIX 5 JIP10, JIP11
HCTOYHUKOB TeIIa B TPOMBIIUIEHHOCTH M ObITy. CBOICTBa NPUPOAHBIX YIJIEBOAOPOAOB, HAXOXKACHHE B
MPUPOAE U MIPUMEHEHHE aIKaHOB,
— HemnpeeJbHble (JTKEHBI, ATKHHBI ¥ AJKAJUCHBI) M apoMaTHYecKHe YIJIeBOAOpoAbl. 'opeHne aneTmieHa
KaK UCTOYHUK BBICOKOTEMIEPATYPHOTO MIaMEHH JUIs CBAPKU U PE3KU METAIJIOB.
2. | — kuciiopoacoaep:kaue coequHeHust (CrUpTHl U (QEHONBI, KAapOOHOBBIE KUCIOTHI M d(HUPBI, albIerHIsl U 2
KETOHBI, KHpbI, yriaeBoxsl). [IpakTuyeckoe MpUMEHEHNE STHICHTIMKOIS, TiunepuHa, geHomna. [Ipumenenue
(opmanbpaerua, aleTaabIernaa, yKCyCHOM KUCIOTH. Mblila Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT. Moromiye
CBOWCTBA MBbLJIA.
3. | — a3oTcoaep:xamme coeAMHeHUs] (aMHUHBI U AMHHOKHCIIOTBHI, OenKH). BBICOKOMONEKYNISpHBIC COCTUHCHUS 2

(cuHTeTHYECKHE W OMOJIOTHUECKH-aKTHBHBIE). MoHOMep, monumep, CTpyKTypHoe 3BeHo. Ilonmmepusanms
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OTUJICHA KaK OCHOBHOC HAlpaBJICHUEC €TI0 UCIIOJIb30BAHUA.
I'eneTnyeckasi CBSI3b MEKAY KJIacCaMU OPraHuv4Ye€CKux COQ}]I/IHeHHﬁ.

IIpakTnyeckue / JlaGopaTopHble 3aHATHS

IIpaktuueckoe 3anarue Ne7. CBOiCTBa OPraHU4eCKUX COeIMHEHUI OTAebHBIX KJIACCOB (TpUBHATBHAS 1
MEXAyHapoaHasi HOMCHKIaTypa, XUMHUYCCKUE CBOﬁCTBa, CIIOCOOBI HOJ'Iy‘IeHI/ISI)Z peaACIbHbIC (aJ'IKaHLI u HI/IKJ'IOZUIKaHBI),
HeTpe/ieNibHbIC (QIKSHBI, aJIKWHBI U aJKaUeHbl) 1 apOMaTHIECKHEe YTIeBOIOPOIbI, CIIUPTHI U (PEHOIIBI, KAPOOHOBBIE KHCIOTHI H
3(1)I/IpBI, albACTUAbl U KETOHBL, aMUHBI 1 aMUHOKHCJIOTBI, BBICOKOMOJICKYJIAPHBIE COCTUMHEHUA. 3allaHI/Iﬂ Ha COCTABJICHHC
YPaBHEeHMII XMMHYECKHMX PeaKlMil ¢ yyacCTHEM OpPraHUYeCKHX BEIIECTB HA OCHOBAHUHU UX COCTaBa U CTPOCHMUSI.

IIpaktuueckoe 3anatue Ne§. CocraBjieHre cXxeM peakiuii (B TOM YUCIIE MO MPEAT0KEHHBIM LIETI0YKaM
MpeBpaLIeHHiT), XapaKTEPU3YIOIUX XUMUUIECKHE CBOUCTBA OPTraHMYECKUX COSAMHEHUN OT/IENbHBIX KJIACCOB,
CHIO0COOBI UX TOIYYCHHUS M Ha3BaHUE OPTaHNICCKUX COCTUHEHUH 110 TPUBHAIBHOM MITH MEXIYHAPOIHON
CUCTEMATHUYECKON HOMEHKIaType. PelieHne NpakTUKO-OPHEHTHPOBAHHBIX TEOPEeTHYECKUX 3aJaHMIl Ha CBOWCTBA
OPTaHUYECKUX COCIMHEHUH OTIENbHBIX KIACCOB.

JlabopatopHoe 3ansTHE Ne3. «[IpeBpaleHusi OpraHM4ecKuX BelecTB MPH HArPeBAHUN.
[NomydeHne 3THICHA U U3yUIEHHUE €r0 CBONCTB. MoJeMpoBaHue MOJIEKYI M XMMHUYECKHX NTPEBPAIIEHIH Ha TIPHUMeEpe
9TaHa, STWICHA, ALlCTHICHA U JIp.

Tema 4.3.
Wnentudukarms
OpPTraHUYECKUX
BEILECTB, UX 3HAUCHHE
U IPUMEHCHHE B
OBITOBOM U
MIPOU3BOJCTBEHHOU
EITENLHOCTH
YyeJI0BEKa

Coaep:xanue yueOHOro MaTepuasia

1. | buoopranu4yeckue coexMHeHus. [IpumeHeHne U GHONIOTHYECKAs POJb YIiieBOI0B. OKUCIIEHHE YTIIEBOIOB — HCTOYHHUK
SHEPTUM JKUBBIX OpraHu3MoB. OONAacTH NPUMEHEHUS AaMUHOKUCIOT. IIpeBpaiieHus OCNKOB MNHUIIM B OpraHU3ME.
Bbuonoruueckue ¢yHkuun 6enakoB. Buosormueckue ¢yHkiuu xkupos. Pojb OpraHm4yeckoidl XMMHH B pelleHUH
npoodJ1eM NUIeBoii 0€30NMaCHOCTH.

2. | Pob opraHuyYeckoil XMMHM B pelleHHWH MNpPodJeM »3HepreTuyeckoii 0e30MacCHOCTH, B Pa3BUTHUH
MeIMIUHBbI, CO3JaHMN HOBBIX MATEPUATIOB, HOBHIX MCTOYHMKOB JHEPruu (aJbTEpPHATUBHBIE UCTOYHUKHU
9HEPruM). ONacHOCTh BO3NEHCTBHS HA JKMBBIE OPTAHM3MBI OPTAHHYECKUX BELIECTB OTIENBHBIX KIACCOB (YIIIEBOIOPO/IBI,
CTIHPTHI, (PEHOINBI, XJIOPOPTaHWYECKHE INPOHM3BOAHBIC, ANBJICTHIABI M Ip.), CMBICT IIOKa3aTeNls MpeIebHO OIYyCTHMON
KOHIICHTPAIHH.

JlaGopaTopHble 3aHATHSI

Jlabopatoproe 3amsitie Ned, «UneHTH(PUKANMS OPraHMYECKUX COEAUHEHMIl OTHEJIbHBIX KJIACCOBY.
WNnenatudukanus opraHUUeCKUX COSAMHEHUN OTAENBHBIX KJIacCOB (Ha MpUMeEpe albJETHIOB, KpaxMmania, YKCYCHOM
KHUCIIOTBI, O€JKOB M T.M.) C HCIIOJIb30BaHMEM WX (PU3WKO-XMMHUYECKUX CBOMCTB M XapaKTEPHBIX KadeCTBEHHBIX
peakuuii. Jlenatypanus Oenka mpu HarpeBaHud. L[BeTHbIE peakiuu OelKOB. BO3HMKHOBEHHE AHAIUTHYECKOTO
CUTHaJla C TOYKM 3pPEHUS XHMMHUYECKHX MPOLECCOB MpU MNPOTEKaHUM KadeCTBEHHOW peakLWH, I[03BOJISIIOIEH
WICHTU(QHUIIPOBATH MPEI0KEHHBIC OPTaHMYECKIE BENIeCTRA.

Konrpoabnas padora o teme « CTpyKTypa ¥ CBOWCTBA OPraHUYECKHX BEIIECTBY»

OK 01, OK 02, OK 04

JIP2, JIP3, JIP4, JIPS,

JIP6, JIP7, JIPS, JIP9,
JIP10, JIP11

Pazgen 5. Kunernyeckue 1 TepMOAMHAMUYECKHE 3aKOHOMEPHOCTH NPOTEKAHUSI XMMUYECKHX pPeaKnuii

Tema 5.1.
CKOpOCTb XUMHUUECKHUX
peakiuii.
XHUMHYECKOe
paBHOBeCHE

Coaep:xanue yueOHOro MaTepuasa

1. | CxopocTbh XUMHYECKHX Peakiuii. CKOpPOCTb PEaKINH, €€ 3aBUCUMOCTh OT PA3IMYHbIX (PAKTOPOB: TIPUPOIbI
pearupyromux BEIeCTB, KOHIICHTPAIlUH PearrpyouX BEeIIeCTB, TEMIIEPaTyphl U IUTONIAN PEaKIIHOHHON TOBEPXHOCTH.
TerutoBble 3G eKTh XUMUYECKUX peakliid. DK30- H YJHIOTEPMHUYECKHE, PEaKIIUH.

NN

2. | Xumuueckoe paBHoBecHe. OGpaTUMOCTb peakimii. XHMHYIeCKOe pPAaBHOBECHE H €ro CMELICHHE TMOJ JeHCTBHEM
pa3nu4HbIX (GAaKTOpPOB (KOHLEHTpALUS PEarcHTOB WM IPOAYKTOB pPEaKkLUWH, IaBJICHHE, TeMIeparypa) Ul CO3JaHus
ONTUMAJIBHBIX YCIOBUU MPOTeKaHus XuMudeckux npoiecco. [Ipunuun Jle llaTense.

IIpakTHyeckue 3aHATHSA

OK 01, OK 02
JIP2, JIP4, JIPS, JIP6,
JIP7, JIP9, JIP10

13




[Ipaktiueckoe 3aHsTHe N9. Pemenne NPaKTHKO-OPHMEHTHPOBAHHBIX 3aJaHMii Ha aHanu3 ¢(akToOpoB, 2 -
BJIUSIOIIAX HA H3MEHeHHE CKOPOCTHM XHMHMYECKOH PpeaKIMM, B T.4. C MO3UIMIl KOJOTHYECKH LEIeco06pa3sHOro
IIOBCICHHUA B 6BITy n pr,I[OBOﬁ JACATCIIBHOCTU B IECJIAX COXpPAaHCHUSA CBOCTO 30pPOBbA U Opr)I(aIOLL[eﬁ HpHpOI[HOﬁ CpEbl.
PelleHre MPakTUKO-OPHEHTUPOBAaHHBIX 3ajaHnii HAa mnpuMenenue mnpuHouna Jle-llarense ansi HaxoKgeHUs
HANpPaBJeHUs] CMeLleHUs PABHOBECHs] XMMHYECKON peaKIMM u aHamu3 (akTOpOB, BIMSIOMMX HA CMELICHHE
XUMHYCCKOI'0 paBHOBECHUS.
Pazgen 6. PacTBopsl 6 -
Tema 6.1. Copep:xanue yueOHOr0 MaTepHaJia 4 -
Ionsatue o pactBopax | 1. | PactBopenne xkak ¢usnko-xumudeckuii mporecc. PactBopsl. CrocoObl NPHUIOTOBIEHHS PacTBOPOB. 2 - OK 01, OK 02, OK 07
PactBopumocTs. MaccoBasi 10511 pacTBOpeHHOTo BemiecTBa. CMBICH MOKazaTells NpeleibHO J0MyCTUMOM JIP2, JIP4, JIPS, JIP6,
KOHIICHTPAIMH U €TO UCTIONb30BaHIE B OLIEHKE KOJIOTHIECKOI 0€301acHOCTH. JIP7, JIP9, JIP10
[IpaBuita 3KOJIOTHUECKH 1IEI€CO00Pa3HOTO MOBEACHUS B OBITY M TPYIOBOH JEATEIBHOCTH B LEJISAX COXPAHEHUS
CBOETO 3[0pOBbS W OKpY’KAaloOUIeH IPUPONHON CpEebl; OMACHOCTh BO3ACHCTBUS Ha JKUBBIE OPTaHU3MBI
OIIpEICTICHHBIX BELIECTB.
IIpakTnyeckue 3aHATHSA
IIpaktiueckoe 3amarue Nel(). Pemenne NpakTHKO-OPHEHTHPOBAHHBIX pAacUETHBIX 3aJaHUil Ha pacTBOPBI, 2
HCIIOJIb3yeMbIE B OBITOBOM M ITPOM3BOACTBEHHOH NESTEILHOCTH YEIOBEKA.
Tema 6.2. Copep:kanne yueOHOro MaTepuajia 2 -
Hccnenosanue 1. | IIpuroroBneHne pacTBOPOB 3aJaHHOM (MaccOBOH, %) KOHIEHTPALUH U OTIPEEIICHNE CPEIbl BOIHBIX - - OK 01, OK 02, OK 04
CBOMCTB pacTBOPOB pPacTBOpPOB. JIP2, JIP3, JIP4, JIPS,
IIpakTnyeckue 3aHATHSA JIP6, JIP7, JIPS, JIP9,
[Ipaktuueckoe 3austue Nell. Perenve 3a1au Ha IPUTOTOBJIEHUE PACTBOPOB. 2 - JIP10, JIP11
Ilpogheccuonanvro-opuenmuposannoe cooeprcanue 6 6
Paznen 7. Xumus B ObITY U IPOM3BOJACTBEHHON 1eSITEJLHOCTH Ye10BeKa
Tema 7.1. Copep:xaHue yueOHOr0 MaTepHaJia 6 6
Xumust B ObITY U 1. | Hogeiimire TOCTHXCHHS XUMUIECKOH HAYKH M XUMUYECKOW TEXHOJIOTHU. POib XMMUU B 00ecIicueHIH 2 2 OK 01, OK 02, OK 04,
IIPOU3BOJCTBEHHOU HKOJIOTHYECKON, SHEPTreTUIECKON U MHUIIEBON 6€30I1aCHOCTH, pa3BUTHH MeAUIUHbI. [IpaBuia moucka u aHanmza OK 07
JeSITeTbHOCTH XMMHUYECKOH MH)OPMAIIMU U3 PAa3IMYHBIX HCTOYHUKOB (Hay4Hasi U yUeOHO-Hay4Hasl JUTepaTypa, CpeICTBa JIP2, JIP3, JIP4, JIPS,
YeJIoBeKa MaccoBo¥ uH(popmaIiuu, cetb VHTEepHET). JIP6, JIP7, JIPS, JIP9,
IIpakTnyeckne 3aHATHSA JIP10, JIP11, JIP13,
IMpaktuueckoe 3anstde Nel2. TIouMck W aHaiu3 KEHCOB O NMPUMEHEHMH XMMHYECKUX BELIECTB M TEXHOJIOTHMA C 2 2 JIP14, JIP15, JIP16
yueToM Oyaymieidl npodeccHOHaNbHON NEesTENbHOCTH MO TeMaM (Hanpumep, 6adcHelulue Mamepuavl, KpacKu,
CMEK0, KepamuKa, HaHO MAmepuabl, MeKCMUuibHble 60J10KHA U M.0. ).
IIpakTryeckoe 3amsartue Nel3. 3ammura: [IpencraBieHne pe3yibTaTOB PEHICHHS KEHCOB B (hopMe MUHH-IOKIANA C 2 2
Mpe3eHTALUEN.
IIpomeskyTouHasi arTecranus - JIndgdepeHnnpoBaHHbIii 3a4eT 2 -
Bcero: 78 6
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3. YCJIOBHUA PEAJIM3AIINU PABOUYEM ITPOTPAMMBI
YYEBHOU JUCIIUITJIMHbI

3.1. Jlna peanuszanuu nNporpaMMmbl y4eOHON HUCHUILTUHBI MPEAYyCMOTPEHBI
CJIeIyIOUIUe CreUaIbHbIe TOMEIICHUS:

KaOuHeT €CTeCTBEHHO-HAYYHbIX AUCIUTIMH, OCHAIIIEHHBIN
000py0BaHUEM:

— TIOCAJ0YHBIC MECTA IO KOJIMYECTBY 00yJIarONuXCs;

— pabodyee MeCTO IPENnoaaBaTeNs;

— JIocKa yueOHas,

—  KOMIUIEKT Y4eOHO-METOAMYECKON JOKYMEHTAIINH;

— TPE3CHTAINH, TAOIHIIBI, TIITAKATHI.

TexHnuyeckue cpeacTBa 00yyeHHs:

— KOMITBIOTEP C BBIX0JI0M B IHTEpHET; TEIEBU30D.

3.2. UudopmanmonHoe obecnevyeHue peajn3anuu NporpaMmbl

OCHOBHBIC HCTOYHHUKH:

1. bopucos, A. H., Xumus : yuebnuk / A. H. bopucos, E. C. Octpornsaos,
T. b. boinoaa, JI. I1. ApnameBa. — Mocksa : KaoPyc, 2024. — 331 c. — ISBN

978-5-406-11987-7. — URL: https://book.ru/book/950237. — Texkcr
AIEKTPOHHBIN.

2. Jleaucora, O. W., Xumusa : yueonuk / O. WU. JlenucoBa. — Mocksa :
KnoPyc, 2023. — 307c. — ISBN 978-5-406-11978-5. — URL:

https://book.ru/book/950217. — TekcT : 31eKTPOHHBIN.

3. Pynzutuc, T'.E.. Xwumus. baszoBelii ypoBeHb. YueOnuk s CIIO
Vyeonuk / I'.E. Pyasutuc, @.I'. ®enpaman — Mocksa : [Ipocsemenne, 2024. —
336 c. — ISBN 978-5-09-111351-8. — URL: https://book.ru/book/954734 —
TeKCT : 3JIEKTPOHHBIN.

JIonoJIHUTeIbHbIE UCTOYHUKH:

1. 'muuka, H. JI., O6mas xumus. : yueOHoe mocobue / H. JI. I'muaka. —
MockBa : KuoPyc, 2024. — 749 c¢. — ISBN 978-5-406-12565-6. — URL.:
https://book.ru/book/951751. — TexkcrT : 3neKTPOHHBI.

2. KokopeBa, B. B., Xumusa : yuebHoe mocodoue / B. B. Kokopera. —
Mocksa : KuoPyc, 2024. — 371 c. — ISBN 978-5-406-13324-8. — URL:
https://book.ru/book/954419. — TekcT : 3MeKTPOHHBIN.

3. Caenko, O. E., Opranuueckas xumus (¢ nmpakTuKymom) : yueOHuk / O. E.
Caenko. — Mocksa : KnoPyc, 2023. — 177 ¢. — ISBN 978-5-406-11969-3. —
URL: https://book.ru/book/950154. — TekcT : 31€eKTPOHHBIN.

4. Caenko, O. E., Xumus (111 HEXMMUYECKUX CHEIUATBHOCTEN) | YYEOHUK /
O. E. Caenko. — Mocksa : KnoPyc, 2023. — 304 c. — ISBN 978-5-406-11295-3.
— URL: https://book.ru/book/948704. — TekcT : 37I€KTPOHHBIN.

5. Caenko, O. E., EcrectBo3nanue : yueoHoe mocooue / O. E. Caenxo, T. II.
Tpymuna, O. B. Jloreunenko. — Mocksa : KnoPyc, 2024. — 363 ¢. — ISBN 978-
5-406-12351-5. — URL: https://book.ru/book/951798. — TekcT : 37I€KTPOHHBIN.

6. Caenko, O. E., EctectBo3nanue. [IpakTukym : y4eOHO-TIPaKTHYECKOE

15



nocobue / O. E. Caenko, O. B. Jlorsunenko, C. C. bypoBa. — Mocksa : KaoPyc,
2023. — 241 c¢. — ISBN  978-5-406-11351-6. —  URL:
https://book.ru/book/948634. — TekcT : 31EKTPOHHBII.

7. Xumus [Tekcr] : npaktukym / O. C. TI'abpuensn [u ap.] ; pea. O. C.
[abpuensn. - 6-e¢ wu3m., crep. - M. : Axagemus, 2017. - 304c. -
(ITpodeccruonanpHoe 0O6pa3oBaHue).

HNuTepHeT-pecypcehl:

1. Mup xumum : [caiitr]. — URL: http://chemistry.narod.ru. — Texkcr :
AIEKTPOHHBIN.

2. Xumus : [caitt]. — URL: http://www.xumuk.ru. — TekcT: 3JIeKTpPOHHBIA.

3. Xumusg sl BCEX: WUIIOCTPUPOBAHHBIE MaTepualibl IO  OO0uIeH,
OpraHM4ecKo H Heopranuueckod xumum : [caiT]. — URL: http://school-
sector.relarn.ru/nsm. — TeKcT: 371€KTPOHHBIN.

4. KOHTPOJIb M OLEHKA PE3YJLTATOB OCBOEHMS
YYEBHOM JUCHUATIIMHBI

KOHTpOJIb H OLCHKA PC3YJIbTaTOB OCBOCHMUA AWCHUINIMHBI PACKPBIBAIOTCA
qepe3 OUCHUINNIMHAPHBIC PC3YJIbTAThbl, YCBOCHHLIC 3HAHUA U HpI/IO6peT€HHI>I€
O6y‘laIOIHI/IMI/ICH YMCHHU:, HAIIPABJICHHBIC HA (bOpMI/IpOBaHI/IG O6HII/IX KOMHGTCHHHﬁ.

Oo6masi/npodeccuonaabHast Pa3znen/Tema Tun oneHoYHBIX
KOMIIeTEeHIUsI MeponpusTHii
OK 01. Beibupats criocoObl perieHus Pazpen 1. Temsr 1.1, 1.2 — YCTHBIH O1poc;
3a/1a4 mpoeccHoHaIbHOM Pasnen 2. Temnr 2.1, 2.2 — TECTHPOBAHHUE;
JESTeIbHOCTH IPUMEHUTEIBHO K Pazpen 3. Temsr 3.1,3.2,3.3 | _ pemenne 3azmau;
Pa3IMYHBIM KOHTEKCTaM Paznen 4. Temer 4.1,4.2,4.3 | _ KOHTPOJIbHbIE
Pasnen 5. Temsr 5.1 paGOThL;

Pazgen 6. Temnr 6.1, 6.2

— BBINOJIHEHHE
Pasnen 7. Temsr 7.1 MPaKTUYECKUX/T1a00

OK 02. Mcnonp30BaTh COBpEMEHHbIE Pazgen 1. Temsr 1.2 PATOPHBIX 3aaHMUIA;
CpeJICTBA MOKCKa, aHATN3a 1 Paspen 3. Tembt 3.1,3.2, 3.3 | 1o rpico-
UHTEepIIpeTanuu UHHOPMaLUK U Paznen 4. Tempr 4.2, 4.3 OPHEHTHPOBAHHbIE
MH(POPMAIIMOHHBIE TEXHOJIOTHH JJIS § Paznen 5. Temsr 5.1 TEOPETUYECKHE
BBINOJIHEHUS 3a/1a4 podeccuoHanbHol | Paznen 6. Temsr 6.1, 6.2 3aIAHHS:

9
ESITENLHOCTH Pazgen 7. Temnr 7.1 — BHINOTHEHHE
OK 04. 3¢ dexTrBHO Pasznen 2. Temsr 2.2 3a/aHKi Ha
B3aUMOJICHICTBOBATh U PabOTaTh B gaw:[en i . %eMBI i; i mnddepeHIMpoBaHH
KOJUJICKTMBE U KOMaH/C a3 4. 1EeMBI 4.2, 4. OM 3auerTe.

Pasnen 6. Tems! 6.2
Paznen 7. Temsr 7.1
OK 07. ConeiicTBOBaTh COXpaHEHHUIO Paznen 6. Temsr 6.1
OKpY>Karolleu Cpebl, Paznen 7. Temsr 7.1
pecypcocOepekeHHI0, TPUMEHSTh
3HaHUS 00 N3MEHEHUH KJIMMaTa,
MIPUHIIMITBI OEPEKITUBOTO
MIPOU3BO/ICTBA, 3P (HEKTUBHO
JIEICTBOBATh B UPE3BbIYANHBIX
CUTYyaILUSX
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