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PACCMOTPEHA 1 COI'JTACOBAHA

Ha 3acegannu [T1K

[Tpotokon Nel ot 01 centsiOpst 2021 rona
[Ipeacenarens Hypymiuna 3.C.

[Ipuka3 Ha yTBEpKACHUE
Ne 661 o1 01.09.2021 1.

PekBU3UTH HOPMAaTUBHBIX aKTOB, OTPAKAIOIIUX U3MEHEHHUS U JOMOJIHEHNUS, BHOCUMBIE B
CTPYKTYpY, COIep)KaHHE U KOMIIOHEHTHI 00pa30BaTeIbHON IPOrPaMMBI

2021-2022 2022-2023 2023-2024 2024-2025
Ne mpukasa, [Tpukas Ne 661 IIpukaz Ne | TIlpuxaz Ne IIpukasz Ne
narta ot 01.09.21 oT oT oT
PaGouass mnporpamma yueOHOTO TIpeaMeTa pa3paboraHa Ha ocHOBe DenepalbHOTO

rOCyJIapCTBEHHOT'O  00pa30BaTEIHLHOTO

cragnapra (PI'OC)

cpenHero obmero oOpazoBaHUS,

YTBEPKJICHHOTO TIpHKa3oM MuHuctepcTBa oOpa3oBanus u Hayku P® 17.05.2012 Ne 413, B
COOTBETCTBUHM C PekoMeHIalusMHU 1O OpraHM3alUU IMOJY4YeHUs CpelHero oouiero oOpa3oBaHUs B
npejenax OCBOCHHsI 00pa30BaTENbHBIX MPOTPaMM CpPEIHETO MPOo(ecCHOHAILHOTO 00pa30BaHUs Ha
06a3e OCHOBHOro o0Omero oOpazoBaHus C ydeToMm TpeOoBanuii DenepaiabHBIX TOCYIAPCTBEHHBIX
0o0pa3oBaTeNbHBIX CTAaHIAPTOB W TONy4aeMOW TPOPEecCHH WM CICHUATBHOCTH CPEIHEro
npodeccuoHaabHOr0 obOpa3oBaHus (muUcbMo JlemapTraMeHTa rocyJapCTBEHHOM MOJUTHKH B cdepe
noAroToBku padounx kaapos u JIIO Munobprayku Poccuu ot 17.03.2015 Ne 06-259) u npumepHoit
OCHOBHOI 00pa3oBaTeIbHON IPOrPaMMBbI CPETHETO 00IIEr0 00pa30BaHMUS.

CocraBurenu:
XapnamoBa Onbera BacunbeBHa, npenogasarens xumuu, Ouonoruu ['BIIOY «UTI'KUTTuT»
Kopobxosa Enena AnekcanaposHa, nmpenoaaBarenb ouosnoruu, xumuu ['BITOY «UT'KUITuT»
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1 OBIIIASI XAPAKTEPUCTUKA PABOYEM ITIPOT'PAMMBI YYEBHOT'O ITPEJIMETA

1.1 O6s1acTh NpUuMeHeHus padoyeil MpPorpaMmbl

Pabouas mporpamma yueOHOH mpenMeTa SBISETCS YacThiO OCHOBHOW 0OO0pazoBaTeIbHOU
nporpammel B cootBeTcTBUU ¢ PI'OC CIIO n ®1'0C COO

1.2 MecTro y4eOHOHl JAUCHMIUIMHBI B CTPYKType OCHOBHOH nNpogeccHoHAIbHOI
o0pa3zoBaTeibHOii mporpammbl: [Ipeamer «XuMHA» OTHOCHTBHCS K TPEAMETHOM 00JacTH
"EctecTBeHHBIe HayKkH'" 00111€00pa30BaTEIbHOTO HUKIIA, (HOPMUPYEMOTO U3 MPO(UIBHBIX TPEIMETHBIX
obmacTteii ¢  yderoM cHenmudUKU  TMMOJdydyaeMod  mpodecCUr/CHeIMalbHOCTH B PaMKax
€CTECTBEHHOHAYYHOTO NMPOoduIIs, u3ydaercs Ha yriayOosieHHOM ypoBHE Ha 1(2 kypce).



1.3.1 leab 1 mi1aHupyemMble pe3yJabTAaThl 0CBOEHHS MpeaMeTa:

JInuyHOCTHBIE pe3yJIbTaThI

JAMcKpUNTOPHI JUYHOCTHBIX Pe3yJibTAaTOB

Kon

JI 04. ChopMHpPOBaHHOCTE MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO pa3BUTHUA HayKd U OOILECTBEHHOMU
MPAKTUKHU, OCHOBAHHOTO Ha JIUAJIOTe KYJIbTYp, a TAKXKE Pa3InIHbIX
dbopM O0OIIECTBEHHOTO CO3HAHUS, OCO3HAHHE CBOEro MecTa B
MOJUKYJIBTYPHOM MUDE;

MHUPOBO33PEHUE,  COOTBETCTBYIOIIEE  COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKW, 3HAYMMOCTH HAyKH, TOTOBHOCTh K HaydHO-
TEXHUYECKOMY TBOPUECTBY

J1.04.1

BJIaJICHHE JOCTOBEPHOIN MH(OpMaIMel 0 MepeoBbIX JOCTHKEHUSX U
OTKPBITHSIX MUPOBOM U OTEYECTBEHHON HAyKU

J1.04.3

JI 05.

ChopMupoBaHHOCTH OCHOB CaMOPA3BUTHSI U CAMOBOCIIUTAHUS B
COOTBETCTBUH C OOIIEUEIOBCYECCKUMHU ILIEHHOCTIMH M HAcalaMHu
rpaXIaHCKOro OOIIecTBa; TOTOBHOCTh W  CIIOCOOHOCTh K
CaMOCTOSITEJIbHOM, TBOPUYECKON U OTBETCTBEHHOM JI€SITEILHOCTH;

TOTOBHOCTB U CITOCOOHOCTH 00YJArONTUXCS K CAMOPA3BUTHIO U
CaMOBOCIIMTAaHHUIO B COOTBECTCTBHUU C O6H.I€‘-I€.HOB€‘ICCKI/IMI/I
IICHHOCTSIMH ¥ HJIeJTAMH TPa)XIaHCKOTO 00IIecTBa

JL.05.1

TOTOBHOCTH K CaMOOOCITYKMBaHHUIO, BKJIIOYasi 00y4eHHe U
BBINIOJTHEHUE JOMAITHUX 00s3aHHOCTEH

JI.05.3

NOTPeOHOCTh TPYAUTHCS, YBAKECHUE K TPYY U JIIOJAM TpyJa,
TPYAOBBIM JOCTHKEHHSIM, JOOPOCOBECTHOE, OTBETCTBEHHOE U
TBOPYECKOE OTHOLICHHUE K PA3HBIM BUJAM TPYAOBOU IEATEIBHOCTH;

JI.0S.4

JI 06.TonepaHTHOE CO3HAHWE W TOBEACHUE B IMOJUKYJIbTYPHOM
MHUpE, TOTOBHOCTb M CIIOCOOHOCTH BECTH JAHAIOT C JAPYTHMMHU
JIOJbMU, JOCTUTaTh B HEM B3aMMOIOHHMMAaHUS, HaXOJIUTh 00IIMe
e MW COTpyaAHHYAThb JId HUX HOCTHIKCHUA, CHOCO6HOCTB
MPOTUBOCTOATh  HJICOJOTHMM  3KCTPEMHU3Ma,  HaI[MOHAJIU3Ma,
KCGHO(bOGI/II/I, AUCKpUMHHALUU T10 COLUAJIbHBIM, PCIUTUO3HBIM,
pPacoBbIM, HAalMOHAJIBHBIM MpPHU3HAKaM M JPYIHMM HEraTUBHBIM
COIIMaJIbHBIM SIBJICHHUAM,

TOJICPAHTHOT'O CO3HAHUS U TIOBEJCHHS B IMOJHUKYIHTYPHOM MHpE,

TOTOBHOCTH W CIIOCOOHOCTH BECTH JAMAJOT C JPYTHMH JIOAbMH,
JOCTUTaTh B HEM B3aUMOINOHHMMAaHHUS, HAXOAWThb OOIIKE LEeIH U
COTPYIHUYATD JUIS UX TOCTHXKEHUS;

JI.06.3

JI 07. HaBbplkM COTpyOHHYECTBA CO CBEPCTHUKAMH, JAETHMHU
MJIQIIIETO  BO3pacTa,  B3pOCHBIMH B  00pazoBaTENbHOM,
OOIIIECTBEHHO TOJIC3HOM, yUeOHO-UCCIIEI0BATEIHCKOM, MPOSKTHON
W APYTUX BUJAX AEATEIBHOCTH;

pa3BUTHE KOMIETEHIIMM COTPYIHUYECTBA CO CBEPCTHUKAMU, TE€THMHU
MUIIAJIIIETO BO3pAacTa, B3pPOCIBIMU B 00pa30BaTEIbHOM, OOIIECTBEHHO
MOJIE3HOM, yueOHO-HCCIIeIOBATENBCKON, MPOEKTHON M IPYTUX BHIIAX
JIESITEIBHOCTH.

J1.07.1

JI 09. I'oTOBHOCTh M CHOCOOHOCTH K OOpa30BaHMIO, B TOM YHCIE
caM0o00pa3oBaHMI0, HAa MPOTSHKCHUH BCEH JKM3HH, CO3HATEIHHOE
OTHOIICHHE K HEMpPEPbIBHOMY OOpa30BaHMUIO KakK YCJIOBHIO
yCHenrHo mpodecCHOHATBHON 1 O0IIECTBEHHOM IeATETbHOCTH;

TOTOBHOCTb M CHOCOOHOCTH K 0Opa3oBaHHIO, B TOM 4YHUCIIE
caM000pa30BaHuI0, HA TIPOTSHKCHUH BCEH KHU3HU;

JI.09.1

CO3HATENbHOE OTHOIICHHWE K HENMPEephIBHOMY O0Opa3oBaHUIO Kak
YCJIOBHIO  YCIEIIHONW  Mpo(ecCHOHATBbHOH ©  OOIIEeCTBEHHOU
JACATCIIbHOCTH,

JI1.09.2




JInuyHOCTHBIE pe3yJIbTaThI

JAMcKpUNTOPHI JUYHOCTHBIX Pe3yJibTaTOB

Kon

JI 11. IlpunsAtne M peanu3anui0 LEHHOCTEM 310pOBOr0 U

HEMPUATHE BPEAHBIX MMPUBBIYEK: KyPEHHS, YIIOTPEOICHHS aJIKOT OIS,

JI.11.1
O0e3omacHOTO 00Opa3a KU3HM, TOTPEOHOCTH B (HU3UYECKOM | HAPKOTHUKOB.
CaMOCOBEPILECHCTBOBAHUH, 3aHSATHAX CIIOPTHBHO- | OUIYIIEHHE O€30IaCHOCTH M  IICUXOJIOTHYECKOTO  KoM(opTa,
O3J0POBHUTEIBHOW  JEATENBHOCTBIO,  HENPHUATHE  BPEAHBIX | HHPOPMAIIMOHHON 0€30IMacHOCTH
NPUBBIYEK: KYPEHHUS, YIOTPEOIEHHUS aJIKOr0JIsl, HAPKOTHKOB; JL.11.2
JI 12. BepexxHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOLICHUE K | IPUHATUE M peaiu3alys LEHHOCTEH 370pOBOro M 0E30MacHOro
¢u3mueckoMy M IICHXOJOTMYEeCKOMY  3/I0pOBBIO,  Kak | oOpa3a JKH3HHM, OepeKHOe, OTBETCTBEHHOE U KOMIICTEHTHOE L1321
COOCTBEHHOMY, TaK M JAPYTHUX JIIOJCH, YMEHUE OKa3bIBaTh MEPBYIO | OTHOLICHUE K COOCTBEHHOMY (DM3UYECKOMY M TICHXOJIOTHYECKOMY T
TIOMOIIIb; 3JI0POBBIO;
J 14, CdopMHPOBAaHHOCTh  JKOJIOTMYECKOTO  MBIIUICHUS, | HETEPIUMOE OTHOIICHWE K JCHCTBUSAM, MPUHOCSIIUM  BpEX
MOHUMAHUS BIMSHUS COIMATbHO-?)KOHOMHYECKHX IPOIIECCOB HA | SKOJIOTHH; NpuoOpeTeHNe  OMbITa  JKOJIOTO-HANPABICHHOMN 1.14.1
COCTOSIHUE TIPUPOJHOM M COLMAIBHOM cpenbl; NPHOOpPETEHHE | AEATEIbHOCTU o
OIIBITa YKOJIOTO-HAPABICHHOH JICSITENbHOCTH;
1.3.2 MeranpeaMeTHbIe pe3yJIbTaThl
MeTanpeameTrHbie YHuBepcaibHble yueOHbIE 1eiCTBHUS

pe3yJIbTaThI Kon
VYMeHHe CcaMOCTOSATENBHO | CAaMOCTOSTEIBHO ONPEACIATh LENH, 3aJaBaTh apaMeTphl U KPUTEPUH, IT0 KOTOPHIM MOKHO OIIPEJETIUTh, YTO
OIPEACTSITh LENH | LeJb JIOCTUTHYTA, YYA Ll
ACATETBHOCTH W | orleHUBaTh BO3MOXHBIE IIOCIEACTBHUS JOCTIDKEHMS IIOCTABIEHHOM IEMM B JESTENbHOCTH, COOCTBEHHOMN VY12
COCTaBIATD TUTAHBL | »xp3HY M KU3HU OKPYKAIOIINX JIFOJIeH, OCHOBBIBAsICh HA COOOPaKEHUSIX STUKU M MOpaJly; '
ACATEIIBHOCTH, CTaBUTh W (HOPMYJIUPOBATh COOCTBCHHBIC 3aladd B 00pa30BAaTEIbHOW EATCIBHOCTH W KH3HCHHBIX VY13
CaMOCTOSITEITLHO CUTYALHSX; :
OCYIICCTBJIATD, OIICHMBATh PECYpChl, B TOM 4HCIE BpeMs M Jpyrue HeMaTepuajabHble PECcypchl, HEOOXOIUMBIC s VY14
KOHTPOIMPOBAThL U | nocTuKeHus OCTaBIEHHOM Liey; :
KOPPGKTHPOBa.TB BBIOMpPATh IMyTh JOCTMKECHUS LENH, IJIAHUPOBAaTh pELICHWE IIOCTABICHHBIX 3a/ady, ONTHMU3HUPYS VY15
ACATEIIHOCTD, MaTepuabHbIE 1 HEMATEPHAIbHBIE 3aTPATHI; '
HCTIONB30BATH BCC | opranm3oBIBaTH A((EKTHBHEI IIOMCK PECYPCOB, HEOOXOMMMBIX IS JOCTIDKEHHS OCTABICHHOM 11y, YV 1.6




MeranpeaMeTHble YHusepcanbHble yueOHbIE 1eHCTBUSA
pe3yabTaThl Kon
BO3MOXKHBIE PECYPCHI AJIS | COMOCTABIIATH MOJIYYEHHBIN pPE3ybTaT AESTEIBHOCTH C IOCTABJIEHHOW 3apaHee LIETbIO.
JTOCTHKEHHUS
IOCTaBJICHHBLIX MElIehu U
peanu3anuu IUIAaHOB YV 1.7
NeSTeNbHOCTH, BBIOUPATH
yCHEUIHbIE CTPaTeruu B
Pa3IMYHBIX CUTYAIUSIX;
YMeHue MPOJYKTUBHO | OCYLIECTBIIATH JEJIOBYI0O KOMMYHHUKAIIMIO KaK CO CBEPCTHHKAMM, TaK M CO B3pOCIHBIMU (Kak BHYTPHU
o0ImaThCs U | oOpa3oBaTenbHOM OpraHu3aluy, Tak M 3a ee [pefelamMH), [OAOUpaTh MapTHEPOB MJs  JeIOBOM YVI3.1
B3aUMO/ICIICTBOBATh B | KOMMYHHUKAIIMU UCXOMsI U3 COOOpaKeHUH pe3yIbTaTUBHOCTH B3aUMOJCUCTBHUSI, @ HE IMYHBIX CUMIIATUI
nporecce COBMECTHOH | TIpH OCYIIECTBICHUHU TPYNIIOBON pabOTHI OBITh KaK PYKOBOAMTEIEM, TaK M WICHOM KOMaH/IbI B Pa3HBIX POJISIX VY32
JEATENILHOCTH, YYUTBIBATEH | (TeHepaTop Uled, KPUTHUK, UCIIOJHUTENb, BHICTYNAIOLIUH, SKCIIEPT U T.1.); '
no3unnu APYTUX | KOOPAMHUPOBATh M BBHINOJHATH PAOOTy B YCIOBHSX PEaJbHOr0, BUPTYAIbHOTO M KOMOMHHMPOBAHHOTO
Y4aCTHHKOB B3aUMOJCHCTBUS; YYI3.3
ACATCIBHOCTH, pa3BEpHYTO, JOTHYHO W TOYHO M3JIaraTh CBOIO TOYKY 3PCHHS C HMCIIOJb30BAaHHEM aJ€KBATHBIX (YCTHBIX W
5hdexTrBHO  paspemath MUCHbMEHHBIX ) SI3BIKOBBIX CPEJICTB; YYA3.4
KOHQIMKTEL; PACIIO3HABATL KOH(IMKTOCHHbIE CHTYalli W NPEIOTBPAIATh KOH(IMKTEL 10 MX aKTuBHOH asel | s
BBICTPAUBATh JICTIOBYIO U 00pa30BaTEIIbHYI0 KOMMYHUKAIIMIO, H30erast JMYHOCTHBIX OIICHOYHBIX CY)KIECHUN A3
Bnanenue HaBBIKAMU | CAMOCTOSITENIBHO ONPEAENIATh LEIH, 331aBaTh apAMETPbl U KPUTEPUH, 110 KOTOPBIM MOKHO ONPENEIUTh, YTO VY11
MO3HABATEIHHON, Y4eOHO- | 1IeTh JOCTUTHYTA; )
I/ICCJ‘ICI{OB%TCJ‘II)CKOI‘/’I U | cTaBUTh U (opmMynupoBaTh COOCTBEHHBIE 3aJauyd B OOpPa30BATEIbHOM JAEATEIBHOCTH U JKU3HEHHBIX VY13
IIPOEKTHOM JEATENILHOCTH, | CUTYaIIHsX;
HaBbBIKaMH pa3pelIeHusl | olleHUBaTh PECYpChl, B TOM YHCJIE BpeMs M Jpyrue HeMaTepHAIbHBIC PECYPChl, HEOOXOAMMBIC IS VY 1.4
npo06ieM; CHOCOOHOCTh M | MOCTMIKEHHs OCTABJICHHOM IIEIH; '
TOTOBHOCTD K | BBIOMpaTh TyTh JOCTHXKEHHUS 1€, IUIAHUPOBATh pEUICHHWE TIOCTABJICHHBIX 3a7ad, ONTUMHU3HPYS
YVYA1.5
CaMOCTOATCIIBHOMY MaTepHaJIbHBIC M HEMATCPHUAIbHBIC 3aTPaThI,
TTOMCKY METOAOB PCIICHUS | opraHU30BBIBATh Y(PHEKTUBHBIN MOWCK PECYPCOB, HEOOXOIUMBIX ISl TOCTHKEHUS MTOCTABICHHOM 1IN, YV/1.6
HPAKTHICCKUX 3ala4, | conocTaBiATh NOJYYEHHBIN PE3YIbTAT IEATENBHOCTH C IOCTABJIEHHOM 3apaHee 1IEIbIO. YVI1.7
[IPAMCHCHHIO  PA3IIMMHBIX | yregary, g HAXOAUTh OOOOIIEHHBIE CHOCOOBI PEIIEHHs 3a7ady, B TOM YHCJe, OCYLIECTBIATH PA3BEPHYTHIH
METO0B IMO3HAHUSI; YV 2.1

UH(OPMALIMOHHBINM MOUCK U CTABUTh HA €r0 OCHOBE HOBBIE (Y4eOHBIC M MMO3HABATEIbHBIC) 3a]JaUl




MeranpeaMeTHble YHusepcanbHble yueOHbIE 1eHCTBUSA
pe3yJIbTaThl Kon

KPUTUYECKH OIICHUBATh W MHTEPIPETUPOBATh HWH(POpMANMIO C pa3HBIX MO3MIUHA, pPaclo3HaBaTh |
(GuKCHPOBaTh NPOTUBOPEYHS B HH()OPMALIMOHHBIX UCTOYHUKAX yyaz22
BBIXOJMThH 33 PaMKH Y4eOHOTO HpeJMEeTa M OCYLICCTBIISATH IeJICHANPABICHHBI OUCK BO3MOXKHOCTEH IS
IINPOKOTO TIEPEHOCA CPEJICTB U CIIOCOOOB AEHCTBHS YYA 2.5
IIPU OCYIIECTBICHUU TPYIIIOBOM pabOThI OBITh KaK PYKOBOJIUTEIEM, TaK ¥ WICHOM KOMAaH]IbI B Pa3HBIX POJISX
(reneparop nuael, KPUTHK, UCIIOTHNUTEIb, BEICTYHAIOIINH, SKCTIEPT H T.1I.); Y32
KOOPJMHUPOBATh M BBINOJHATE Pa0OTy B YCIOBHSX PEATbHOTO, BUPTYAILHOTO M KOMOWHHPOBAHHOTO
B3aUMOJCHCTBUS; YV 3.3
pa3BEepHYTO, JOIMYHO W TOYHO H3JIaraTh CBOIO TOYKY 3PEHHS C HCIOJB30BaHHUEM aJCKBAaTHBIX (YCTHBIX U
IICEMEHHBIX ) SI3bIKOBBIX CPE/ICTB; YA 3.4

['oToBHOCTB U | CAMOCTOSITEIBHO OTPENENATH 1M, 33aBaTh MTapaMeTpsl M KPUTEPHH, IO KOTOPHIM MOXHO ONPEAEIHUTH, YTO VY11

CIIOCOOHOCTh K | LeNb JOCTUTHYTA;

CaMOCTOSTENILHON COIIOCTABJIATH IOJYYEHHBIN PE3YJIBTAT AEATEIbHOCTH C IIOCTABICHHOM 3apaHee LENbIO. YV 1.7

HH‘bOPMaHHOHHvO‘ UCKaTh M HAXOAMUTh OOOOIICHHBIE CHOCOOBI PEHICHUs 3a/1ady, B TOM YHCIE, OCYHIECTBIATH Pa3BEpHYTHIN VVII2.1

HO3HABATCIILHON MH(POPMAMOHHBIN ITIOUCK U CTABHTh HA €0 OCHOBE HOBEIE (y4eOHBIE ¥ IO3HABATEILHBIE) 3a1a491 A2

ACATCIBHOCTH,  BIAACHUC | ynymyyeckn oOLEHMBATL M MHTEPIPETHPOBATH HMH(OPMALMIO € PA3HBIX IIO3MIMIA, paclo3HaBaTh H

HaBbIKaMH TOTIYICHUA | hykcupoBaTh MPOTHBOPEUNS B MH(POPMAIIMOHHBIX HCTOUHHKAX YYA2.2

HE00X0AuMOMn =

pHGOpMAII U3 cloBapeii MCIIONB30BATH PA3IMMHBIE MOJENBHO-CXEMATHHECKHE CPE/ICTBA VIS NPE/ICTABICHHS CYIECTBEHHBIX CBA3CH 1 |y 123

PasHBIX  THIOB, yMCHHE OTHOUICHHH, a TAK)Ke MPOTHBOPEUHH, BBISIBICHHBIX B HH(QOPMAIIMOHHBIX HCTOUYHUKAX

P — 5 | PA3BEPHYTO, TOTHYHO M TOYHO W3IAraTh CBOKO TOUKY 3PCHHS C UCIIOJIb30BAHUEM aJICKBATHBIX (YCTHBIX H

PASTHIREX  WCTOUHMKAX IICEMEHHBIX ) SI3bIKOBBIX CPE/ICTB;

uHpOPMAINY, KPUTHIECKN

OLCHHUBAThH u VY IL 34

MHTEPIIPETHPOBATH

uH(pOpMaIHIO,

MOJTy4aeMyIo u3

Pa3INYHBIX HCTOYHHKOB;

VYmenue HCTIOJIb30BATh | CAMOCTOSITEIBHO ONPEACIATH eH, 33]aBaTh IapaMeTphl U KPUTEPUH, ITO KOTOPHIM MOKHO OIIPEETIUTh, YTO VY11

cpencTaa

[CJIb JOCTUTHYTA,




MeranpeaMeTHble YHusepcanbHble yueOHbIE 1eHCTBUSA
pe3yJibTaThl Kon
MH(POPMALIMOHHBIX U | OLICHMBATh BO3MOXKHBIC MOCIEICTBUS JOCTM)KEHHUS ITOCTABICHHOM I B JEATEIbHOCTH, COOCTBEHHOMN VY12
KOMMYHHKAI[HOHHBIX YKU3HU U )KU3HHU OKPY>KAIOLIUX JIF0JIEH, OCHOBBIBAsICh HA COOOPAXKEHUSIX ITUKU M MOPAJIH; '
TEXHOJNIOTMH  (Janee - | craBuTh ©W (OPMYIHUPOBaTh COOCTBEHHBIC 3aJa4d B 0Opa30BaTEIbHOW JCSITENPHOCTH M IKU3HEHHBIX VY13
HKT) B PELICHUN | CUTYaIUsX; ’
KOTHUTHBHBIX, OLICHUBATh PECYpPCHl, B TOM 4YHCIE BpeMs M Jpyrue HeMaTepHajbHBbIE Pecypchl, HEOOXOTUMBIC ISt VYT 1.4
KOMMYHHMKATHBHBIX U | JOCTUKEHHMsI TIOCTABJICHHOM LIETH; '
OpPraHU3alMOHHBIX 33134 C | BRIOMpATh MYTh JOCTMDKEHUS LENM, IUIAHUPOBATh pEIICHHWE TMOCTABJICHHBIX 337ad, ONTUMHU3UPYS
coOmoneHnEM MaTepuaIbHEIE U HEMaTCpUAIbHBIC 3aTPaTHI; YYALS
TpeOOBaHMH SPrOHOMUKH, ["yiciary 1 HaxofMTh OGOGIICHHBIC CHIOCOOBI PELICHAS 3a7ad, B TOM 4HCIE, OCYLIECTBAATh pa3sBEpHYTHI
TeXHUKH  0e30IacHOCTH y YY2.1
> | mHGOPMAITMOHHBIN TTOMCK U CTABUTH Ha €T0 OCHOBE HOBHIE (YUeOHBIC U TTO3HABATEIIbHBIC) 3a/1a41
THTHCHBL, KPUTHYECKH OICHMBATh W WHTEPIPETHPOBAaTh WMHGOPMALMIO C pA3HBIX IO3MIMH, pACIIO3HABaTh M
pecypcocbepeskenns, (GuKCHUpOBaTh MPOTUBOPEUHS B NH(OPMAIIMOHHBIX UCTOYHUKAX YYA22
IIPaBOBBIX M 3TUYECKHX > =
HOPM, HOPM BBIXOJMTh 32 PaMKH y4eOHOro ImpeaMera 1 OCYLIECTBIIATH LE/CHANPABICHHDIH MOHCK BO3MOKHOCTEH Juit VY25
HEhOPMAITHOHHOH IIMPOKOT'0 MEPEHoca CPEJCTB U CIOCOOOB eHCTBUS
6e30IACHOCTH: BBICTpAauBaTh WHJMBHUIYaJbHYIO 00pa30BaTENbHYIO TPACKTOPHIO, YUYHUTHIBAS OrPAaHUYEHHUS CO CTOPOHBI VY126
JPYTUX YYaCTHUKOB M PECYPCHBIE OTPAaHUYECHMUS;
MEHSTh U YAEPKUBATH PA3HbIC MTO3UIUU B IO3HABATEILHON AEATEIbHOCTH YV 2.7
OCYILIECTBIIAATh [JI€JOBYI0 KOMMYHHUKALMIO KaK CO CBEPCTHHUKAaMHU, TaK M CO B3pOCIBIMU (KaK BHYTpHU
o0pa3oBaTeNbHONW OpraHu3alii, TaKk W 3a €€ TMpeAeiaMH), MoAOWpaTh MapTHEpoB misa genoBod | YVY] 3.1
KOMMYHHKAIIMH UCXO/s U3 COOOpayKEHUH pe3yIbTaTUBHOCTH B3aMMOACHCTBUS, a HE JMUHBIX CHMIATHH
KOOPJAMHHUPOBATh M BBINOJHATH PabOTy B YCIOBUSX pPEaJbHOrO, BHUPTYaJbHOTO M KOMOMHHMPOBAHHOIO VY33
B3aMMOJECICTBHS;
pa3BepHYTO, JIOTUYHO M TOYHO H3JIaraTb CBOIO TOUKY 3PEHMSI C HCIOJb30BAHUEM aJEKBAaTHBIX (YCTHBIX M VY 3.4
MUCHbMEHHBIX ) SI3BIKOBBIX CPEJICTB; '
YMeHue OTIpeNeNATh | OPraHu30BbIBATh 3(PPEKTUBHBIN MOUCK PecypcoB, HEOOXOAUMBIX JUIsl JOCTH)KEHUS IIOCTABJICHHOH LIENH; YV 1.6
HasHayeHWe " (QYHKIMHU | HAXOAUTH U TPUBOJIUTH KPUTHUYCCKHUE apTyMEHThI B OTHOIICHUH ICHCTBHIA U CY)KACHHUI IPYroro; CioKONHO 1
pasNMYHBIX  COLMAIbHBIX | Pa3yMHO OTHOCHTHCS K KPUTUYECKHM 3aMEUYaHUSAM B OTHOLIEHHH COOCTBEHHOTO CYXKACHUs, paccmarpuBath | Y'Y/ 2.4
HUHCTUTYTOB; UX KaK pecypc COOCTBEHHOTO pa3BUTHSI
OCYILIECTBIIATh [J€IOBYIH0O KOMMYHHUKALMIO KaK CO CBEPCTHHUKAaMHU, TaK M CO B3pOCIBIMU (KaK BHYTpHU
oOpa3zoBaTeNbHONM OpraHu3alii, TaKk W 3a €€ TMpeAeiaMH), MoAOWpaTh TMapTHEpoB miua jgenoBod | YVY] 3.1

KOMMYHUKAIIUW UCXOO U3 C006pa)I(eHHI>'I PE3YIBbTATUBHOCTU BBaHMOHCﬁCTBHﬂ, a HE IMYHBIX CUMITATHH




MeranpeaMeTHble YHusepcanbHble yueOHbIE 1eHCTBUSA
pe3yJIbTaThl Kon

YMeHHe CaMOCTOSITETIHHO | OLIGHUBATh BO3MOYKHBIC TIOCIEACTBUS JTOCTHMIKECHUS IOCTABICHHOM LENW B JEATEIBbHOCTH, COOCTBEHHOU VY12

OLIEHUBAaTh W TNPUHHMMATH | )KU3HU U KU3HU OKPYKAIOIIUX JIFO/IeH, OCHOBBIBAsCh HA COOOPaKEHUSX ITUKU U MOpaJly; ]

peleHys, ONPENEIAIONMEe | CTaBUTh U (POpPMYTUpOBaTh COOCTBEHHBIE 33aydl B OOPa30BaTENbHOW JEATEIBHOCTH M JKU3HEHHBIX VY13

CTPaTETHIO TIOBEICHMS, C | CUTYaIlUsX;

YYETOM TPXIAHCKUX U | OLIGHWBAaTh PECYpChl, B TOM 4YHCIE BpeMs U Jpyrue HeMaTepHalbHbIe Pecypchl, HEOOXOTUMBIC IS VI 1.4

HPAaBCTBCHHBIX JOCTH>KEHMS] TOCTABJICHHOW LIEJIH; '

LICHHOCTEH; OpraHu30BbIBaTh 3(PPEKTUBHBIN MOUCK PeCypcoB, HEOOXOAUMBIX JUIsl JOCTH)KEHUS IIOCTABJICHHOH LIeNH; YV 1.6
KPUTUYECKH OLCHMBATh W HWHTEPNPETHPOBATH HHGPOPMALMIO C pa3HbIX [O3UIMH, paclo3HaBaTh U
(buKCHUpOBaTh MPOTUBOPEUHS B HH(OPMAIIMOHHBIX UCTOYHUKAX YYA22
HaxXOJUTbh U NIPUBOJUTH KPUTUYECKHUE APIYMEHTHI B OTHOLICHUH JIEUCTBUM U CYXKICHUHN APYroro; CIIOKOMHO U
Pa3yMHO OTHOCHTHCSI K KPUTHUYECKHUM 3aMEUaHMUSIM B OTHOIIEHUHM COOCTBEHHOTO CY)KJICHHS, pacCMaTpUBATh YV 24
UX KaK pecypc COOCTBEHHOT'O Pa3BUTHUS
MEHSTh U YACPKUBATH PA3HbIC MTO3UIUU B MIO3HABATEILHON JEATEIBHOCTH YV 2.7
OCYILIECTBIIATh [J€IOBY0O KOMMYHHUKALMIO KaK CO CBEPCTHHUKAaMHU, TaK M CO B3pOCIBIMU (KaK BHYTpHU
o0pa3oBaTeNbHONW OpraHu3alii, TaKk W 3a €€ TMpeieiaMH), MoAOWpaTh MapTHEpoB miusa jgenoBor | YVY]I 3.1
KOMMYHHKAIMH UCXO/1 U3 COOOpaKeHUH pe3yIbTaTUBHOCTH B3aMMOACHCTBUS, a HE JMUYHBIX CUMIATUH

Bnanenne A3BIKOBBIMU | BBIOMpaTh IyTh JOCTM)KEHUS LENH, IUIAHUPOBAaTh PpEIIEHUWE IIOCTABIECHHBIX 3aJad, ONTUMU3UDPYS VY15

CpEACTBAaMM - YMEHHUE | MaTepUajbHbIE U HEMATEpUAJIbHBIE 3aTPaThI;

SICHO, JIOTMYHO M TOYHO | HAXOJWUTbh U MPUBOJUTH KPUTUUECKHE APTYMEHTBI B OTHOIIEHUH JAEUCTBUI U CYKIECHUN IPYroro; CHOKONHO U

u3jgaraTb ~ CBOK  TOYKY | pa3yMHO OTHOCHUTBHCS K KPUTUYECKUM 3aMEYaHUsIM B OTHOLICHWU COOCTBEHHOTO CYXAEHUs, paccmarpuBath | Y'Y/ 2.4

3peHus, UCII0JIL30BaTh | UX KaK pecypc COOCTBEHHOTO pa3BUTHSI

aJIEKBaTHbBIE SI3BIKOBBIC | MEHATH U YACPKUBATh PA3HBIC ITIO3ULMHU B II03HABATEILHOMN ACATEIBHOCTH YV 2.7

CpeACTBa; pPa3BEPHYTO, JIOTHYHO W TOYHO HW3JIaraTh CBOIO TOYKY 3PEHHS C MCIOJIb30BAaHHWEM aJeKBAaTHBIX (YCTHBIX M VY 3.4
IMCbMEHHBIX ) A3BIKOBBIX CPEJICTB; ]
pacro3HaBaThb KOH()JIMKTOTCHHBIE CUTYAIllMM M MpeJoTBpamiaTh KOH(MIMKTHL A0 HUX aKTUBHOW (a3bl, VY35
BBICTPANBaTh JIEIOBYIO U 00pa30BaTENIbHYI0O KOMMYHUKAIUIO, H30€ras JMYHOCTHBIX OLIEHOUHBIX CYKICHUH ]

Bnanenue _HaBbIKAMH | CAMOCTOATENILHO ONPEEIATH LIENH, 33/1aBaTh apaMETPbl H KPUTEPUH, 110 KOTOPLIM MOKHO ONPEAEIUTD, YTO VY11

IIO3HABATEIbHON LIeJIb JOCTUTHYTA;

pedriekcun Kak 0CO3HaHMs | OIICHHBATh BO3MOXKHBIC MOCICACTBHUS JOCTIDKCHUS TTOCTABICHHON €M B JESTEIBHOCTH, COOCTBECHHOMN VY12

COBEpIIAEMbIX JACHCTBUN U

YKU3HU U )KU3HHU OKPY>KAIOLIUX JIF0JIEi, OCHOBBIBAsICh HA COOOPAXKEHUIX ITUKU M MOPAJIH;
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MeranpeaMeTHble YHusepcanbHble yueOHbIE 1eHCTBUSA
pe3yJIbTaThl Kon

MBICIIUTEIBHBIX OLICHHBATh PECYpPChl, B TOM 4YHCIIE BpEeMs W JpyrHe HEMarepualbHbIE PECypchl, HEOOXOIUMBIC JUIs

IPOIIECCOB, UX | JIOCTYDKEHHS NOCTABICHHON IIEJH; Yy l4

Pe3yNbTaTOB U OCHOBAHMH, | corocTaBIIATH HOMYUEHHbIH Pe3yIbTaT AEATEILHOCTH C IOCTABICHHOI 3apaHee HebIO. YV 1.7

TPaHuIl CBOCTO 3SHAHWA W | pynyryyeckn ONEGHMBATP M HMHTEPIPETHPOBATH HMHAOPMAIMIO C PA3HBIX IIO3HMIMH, pAcIO3HABaTh |

HE3HAHMA, HOBBIX | hukcupoBaTh MpOTHBOpEUHs B UHPOPMAIIMOHHBIX HCTOYHHKAX YYA22

MOSHABATEILHBIX a1t OHOTO TpeaMeTa W OCYIIECTBIATH IIEJICHAIPABICHHBI MMOUCK BO3MOXKHOCTEH T

CPEICTB UX JOCTHKCHHUSL. BRIXOIATD 32 PAMKI yHCOH p L ocy VVY]12.5
IIMPOKOTO IEPeHoca CPECTB U CIIOCOOOB JIeHCTBUS
MEHSTh U YACPKUBATH PA3HbIC MTO3UIMHU B IO3HABATEIBLHON AEATEIBHOCTH VYV 2.7
pa3BepHYTO, JOTMYHO W TOYHO H3JIaraTh CBOIO TOYKY 3PEHHS C HCIOJIB30BaHHWEM aJEeKBATHBIX (YCTHBIX U
IIICbMEHHBIX ) SI3bIKOBBIX CPE/ICTB; YA 3.4

1.3.3 IIpeameTHBbIE Pe3yabTATHI

IIpenmeTHble pe3yJIbTaThI

BoinyckHuk Ha 6a30BOM YPOBHeE

BbinmyckHuK Ha 0a30BOM
YPOBHE NMOJTYYHUT
BO3MOKHOCTh HAYYHUTHCS:

BbinyckHuK Ha yriiy0JieHHOM ypOBHe
HAYYHTCH:

I1.6.1.1 | chopMUPOBAHHOCTD
IIPEACTABICHUI 0
MecTe  XUMHH B
COBPEMEHHOM
Hay4YHOU KapTUHE
MUDPA; NOHUMaHHe
ponn XUMUHU B
dbopmupoBaHUU
Kpyrosopa u
(GyHKIMOHATBHON
IPaMOTHOCTH
YeoBeKa TSt
penieHus
NPAaKTUYECKHX 3a/1a4;

HAYYUTCH:
I1.6.6.1. | packpbiBaTh Ha NpuUMEpax
1.1 poJib XUMHH B
dhopMupoBaHUHT
COBPEMEHHOMN Hay4HOHU
KapTUHBl MHpa U B
MIPAaKTUYECKOU
JeSITeIbHOCTH YEJIOBEKa;
11.6.6.1. | neMOHCTpUPOBATH Ha
1.2 puMepax B3aUMOCBSI3b
MEXIy XUMHUEH U APYruMu
€CTECTBEHHBIMH HAayKaMU;

I.m.6.1.1. | wutoctpuposars  [[Ly.6.1.1. | packpbiBaTh Ha mIpUMEpax poJib
1 Ha npumepax (1 XUMHUU B dbopmMupoBaHuU
CTaHOBJICHUE u COBPEMEHHON Hay4YHOW KApTHUHBI
IBOJIIOLINIO MHpa W B  IPaKTHYECKOU
OpraHNYEeCKON JeATEIbHOCTH YEJI0BEKa,
XUMHUU KaK HayKd B3aUMOCBSI3b MEXKIY XUMHUEH W
Ha Ppa3InYHBIX JpYruMu €CTECTBEHHBIMU
HCTOPUYECKHUX HayKaMu
3Tanax ee [[l.y.6.1.1. | wyurroCcTpUpOBaTH HAa MpUMEpax
pa3BuUTHS; 2 CTaHOBJIEHUE u IBOJIIOLIMIO
OpraHWYECKOM XMMHH KaK HayKu
Ha  Pa3JIMYHBIX  HCTOPUYECKHUX
JTarax ee pa3BUTHS;
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IIpenMeTHbIE pe3yabTAThI BoinyckHuk Ha 6a30BOM YPOBHeE BrinyckHuk Ha 6a30BOM BoinyckHuK Ha yriry0JIeHHOM YPOBHeE
HAYYHMTCH: YPOBHE MOJYYUT HAYYHUTCH:
BO3MOKHOCTh HAYYNTHCH:

I1.6.1.2 | BianeHue 11.6.6.1. | packpbiBaTh Ha npumepax [L.m.6.1.2. | OOBICHATDH I.y.6.1.2. | ycTaHaBJIMBAaThH IIPUYUHHO-
OCHOBoIOJaralomumu | 2.1 MOJIOKEHUS teopuu | 1 IpUPOTY ul CIEICTBEHHBIE  CBS3U  MEXIY
XUMHUYECKUMU XUMHUYECKOTO CTpOEHUS CHoco0bI CTPOCHHEM AaTOMOB XHWMHYECKHX
MOHSATUSAMU, A.M. byrneposa; o0Opa3oBaHUs AJIEMEHTOB M NEPUOJUYECKUM
TEOPHUSIMHU, 3aKOHAMH XUMUYECKON WU3MEHEHUEM CBOMCTB XHMHUYECKHUX
U 3aKOHOMEPHOCTSIMU; CBSI3U: AJIEMEHTOB M HX COEIWHEHUU B
YBEpPEHHOE KOBAJICHTHOM COOTBETCTBUM C  IOJIOKEHHUEM
M0JIb30BaHUE (monspHOH, XUMUYECKHUX AJIEMEHTOB B
XUMHYECKOH HETOJISIPHON ), MEPUOUYECKON CUCTEME
TEPMHUHOJIOTUEH 51 MOHHOM,

CHMBOJIUKOM; METaJIMYECKOM,
BOJIOPOJTHOH — C
c(hOopMUPOBAHHOCTH (1 5%)
CUCTEMBl 3HAHUH 00 onpeeaeHus
o0UIMX  XHMHUYECKUX XUMUYECKON
3aKOHOMEPHOCTSIX, AKTUBHOCTH
3aKOHaX, TEOPHSIX; BEIECTB;
I1.6.6.1. | moHUMAaTh ¢usnueckuit [1.m.6.1.2. | ycraHaBIMBaTh IM.y.6.1.2. | anHanmu3upoBaTh COCTaB, CTPOEHUE
2.2 CMBICII [Tepuonnueckoro | 2 T€HETUYECKYIO 2 M CBOIWCTBa BEIIECTB, MPUMEHSA
3akoHa J[.MI. MenneneeBa u CBA3b MEXKIY [IOJIOKEHUS OCHOBHBIX
Ha €ro OCHOBE OOBACHATH KJIacCaMH XUMHYECKHUX TEOPHIL:
3aBUCUMOCTh CBOMCTB OpraHUYECKUX XUMHUYECKOTO CTpOEHUS
XUMHUYECKHX JJIEMEHTOB H BEILIECTB JUTS OpraHWYecKuX coeauHeHu A.M.
00pa30BaHHBIX UMHU 000CHOBaHUS BbyrnepoBa, cTpoeHuss  aroma,
BEILIECTB OT 3JIEKTPOHHOIO NPUHIUIINAIBHON XUMUYECKON CBSI3U,
CTPOEHHUSI ATOMOB; BO3MO>KHOCTH AIEKTPOJIUTUYECKON TUCCOIUALIUN
MOJTy4EeHUS KHCJIOT u OCHOBAHMII;
OpraHUYECKUX yCTaHaBIUBATh MPUYUHHO-
COEIMHEHU N CIEICTBEHHBIE  CBSI3M  MEXIY
3a/IaHHOTO CBOMCTBaMM BEIIECTBA U  €ro
cocTaBa " COCTaBOM M CTPOEHUEM

12




IIpenmeTHble pe3yJIbTaThl

BoinyckHuk Ha 6a30BOM YPOBHeE

BbinmyckHuK Ha 0a30BOM

BbinyckHUK Ha yriiy0JIeHHOM ypOBHe

IIPUYHUHHO-CJIEICTBEHHBIE
CBSI3U  MEXAY JaHHBIMU
XapaKTepUCTHUKAMU

BEIECTBA;

HAYYHMTCH: YPOBHE MOJYYUT HAYYHUTCH:
BO3MOKHOCTh HAYYNTHCH:
11.6.6.1. | 0OBsACHATH MIPUYUHEI CTpOEHUH, I.y.6.1.2. | TpUMEHATH IpaBuiIa
23 MHOT000Opa3usi BEIIECTB Ha 3 CHUCTEMaTHUYECKOU
OCHOBE 00X MEXIYHAPOJAHOW  HOMEHKJIATYPBI
MpeIcTaBiIeHud 00 WX KaK CpeIcTBa  pa3liMu€Hus U
COCTaBE U CTPOCHUHU; UACHTU(DUKAIIMN BEIIECTB IO MX
COCTaBYy M CTPOCHHUIO;
11.6.6.1. | mpuMEHATH IIpaBUIIa Il.y.6.1.2. | COCTaBIATbL  MOJIEKYJISIDHBIE U
2.4 CUCTEMATUYECKON 4 CTPYKTYpHBIE bopmybl
MEXIYHAPOAHOU HEOPraHWYECKUX M OPraHMYECKHUX
HOMEHKJIaTypbl KaK BEILIECTB KaK HOCHUTENeH
CpPEeICTBA  PA3JIUYECHUS U uH(popManun 0 CTPOCHUHU
UICHTH(PUKAIIUN  BEIIECTB BEILIECTBA, €ro CBOICTBaX U
10 UX COCTaBY U CTPOEHUIO; MIPUHAUICKHOCTH K
ONpEe/IETICHHOMY KJ1accy
COCTMHEHNN
I1.6.6.1. | cocTaBIsATh MOJEKYISIPHBIC I1.y.6.1.2. | OOBSCHATH NPUPOAY U CIOCOOBI
2.5 U CTPYKTYpHbIE (DOpMYIIBI 5 00pa3oBaHUsl XUMHYECKOW CBSI3U:
OPraHUYECKUX BEIIECTB KakK KOBAJICHTHOM (monsipHO,
HOCHUTENeH wuHpopManuu o HETOJISIPHON ), NOHHOM,
CTPOCHMHM BEIIECTBA, €T0 METAJUINYECKOM, BOAOPOJHOM — C
CBOICTBax Hu LENbI0 OMPENECNICHUS] XUMHUYECKOU
MPUHAJICKHOCTH K AKTUBHOCTH BEIIECTB;
ONPEJIETIEHHOMY KJIacCy
I1.6.6.1. | xapakTepu30BaTh IM.y.6.1.2. | xapakTepu30BaTh buznueckue
2.6 OpraHUYECKHE BEUeCTBa IO 6 CBOWCTBA  HEOPraHUYECKUX U
COCTaBy, CTPOCHUIO U OpraHUYECKUX BEILIECTB u
CBOMCTBaM, yCTaHaBJIMBAaTh yYCTaHaBIUBATh 3aBUCUMOCTh

(U3UYECKUX CBOWCTB BEIIECTB OT
THIA KPUCTAIUIMYECKOMN PELIETKH;
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IIpenmeTHble pe3yJIbTaThl

BoinyckHuk Ha 6a30BOM YPOBHeE

BbinmyckHuK Ha 0a30BOM

BbinyckHUK Ha yriiy0JIeHHOM ypOBHe

HAYYHMTCH: YPOBHE MOJYYUT HAYYHUTCH:
BO3MOKHOCTh HAYYNTHCH:
11.6.6.1. | mpuBOAUTH IIPUMEPBHI I.y.6.1.2. | XapakTepHU30BaTh 3aKOHOMEPHOCTH
2.7 XAMHUYECKHUX peaKuuii, 7 B W3MEHEHUU XAMUYECKHUX
PaCKpBIBAIOIINX CBOMCTB MIPOCTBIX BEILIECTB,
XapaKTepHBIE CBOMCTBA BOJOPOIHBIX COCINMHCHHIH,
TUNHWYHBIX MpEeACTaBUTENEH BBICIIMX OKCHJIOB U THJIPOKCHJIOB;
KJIaCCOB OpraHUYECKUX
BEIIECTB C LEIbI0  HX
UICHTH(DUKAITTT u
00BSICHEHUS obnactu
MIPUMEHEHUS;
11.6.6.1. | mpOrHO3UpPOBATH Il.y.6.1.2. | IpUBOINUTH IIPUMEPHI XUMHUYECKHUX
2.8 BO3MOXXHOCTb ~ IIPOTEKaHUs 8 peakuui, PacKpBIBAIOINX
XUMUYECKUX pEeaKkIuil Ha XapakTepHbIe XUMUYECKHE
OCHOBE 3HAaHWW O THUIAX CBOWCTBA  HEOPraHUYECKUX U
XUMHUYECKON CBA3U B OpraHUYECKHUX BEILIECTB
MOJIEKYJIaX PEareHToB U UX M3YYEHHBIX KJIACCOB C LIEJIbI0 X
PEaKIMOHHON CITOCOOHOCTH; UICHTU(DUKAIIUA U OOBSICHEHUS
00J1aCTH IPUMEHEHHS,
11.6.6.1. | ycraHaBiIMBaTh I.y.6.1.2. | onpenensaTe MEXaHU3M PEAKLUU B
2.9 3aBUCHUMOCTh CKOPOCTH 9 3aBUCUMOCTH oT yCIIOBUI
XUMUYECKOM  peakuuu | IIPOBEICHUS peakuuu u
CMENICHUS XUMHUYECKOTO MPOTHO3UPOBATH BO3MOKHOCTh
PaBHOBECHSI OT PA3ITUYHBIX MPOTEKAHUSI XUMUYECKUX PEaKLIUi
dakTopoB c LEbI0 Ha OCHOBE THUIIA XHUMHYECKOU
ONpEeIEIeHUsI ONTUMAIbHBIX CBS3U U aKTUBHOCTH PEareHTOB;
YCIIOBUI [IpOTEKaHUs
XUMHUYECKHUX ITPOIIECCOB;
I1.6.6.1. | mpuBOAUTH IIPUMEPBI Il.y.6.1.2. | ycranaBIMBaTh 3aBHCHUMOCTh
2.10 XHMHYECCKHUX peaKkuuit, 10 pEaKIMOHHOU CIIOCOOHOCTH
PaCKpBIBAIOIIUX oOrue OpPraHWYECKUX COEIMHEHUU OT
XUMHUYECKHE CBOMCTBA XapakTepa B3aWMHOIO BIIMSHMS
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IIpenmeTHble pe3yJIbTaThl

BoinyckHuk Ha 6a30BOM YPOBHeE
HAYYUTCH:

BbinmyckHuK Ha 0a30BOM
YPOBHE NOJTYYHT
BO3MOKHOCTh HAYYHUTHCSI:

BbinyckHUK Ha yriiy0JIeHHOM ypOBHe

HAYYHUTCH:

IMPOCTBIX BCIIICCTB
METAJIJIOB 1 HEMECTAJIJIOB,

aTOMOB B MOJCKYJIax C MCJIbIO

MPOTHO3UPOBAHUS MIPOJIYKTOB
peakiuu;

Il.y.6.1.2. | ycTraHaBIMBaTh 3aBHCHUMOCTh

11 CKOPOCTH XUMHUYECKON pEaKIuu U
CMeElIeHUs XUMHUYECKOTO
paBHOBeECHS oT Ppa3InYHBIX
(GakTOpoOB C LENBIO OMpeAcIeHUs
ONTUMAaJIbHBIX YCIIOBUH
MPOTEKAHUS XUMHUYECKUX
IIPOLIECCOB;

Il.y.6.1.2. | ycraHaBiIMBaTh TEHETUYECKYIO

12 CBSI3b MEXIy KJIaccaM#
HEOPTraHUYECKUX M OPTaHMYECKHUX
BEILIECTB IUIA 000CHOBaHUA
MPUHLMUNUAIBHOW ~ BO3MOXHOCTH
MOJIy4YeHUSI HEOPraHWYECKHX H
OpPraHUYECKUX COEMHEHUI
3aJIaHHOT0 COCTaBa U CTPOEHUS,

IM.y.6.1.2. | mogOuparh peareHTbl, YCIOBHS H

13 ONpeNeNsaTh NPOAYKTHl PEaKLHi,
MO3BOJISOIINX peann3oBaTh
1ab0opaToOpHbIE M MPOMBIIUICHHBIE
CHOCOOBI TMOJyYEHHsI Ba)KHEHIINX
HEOPraHWYECKUX M OPraHMYECKHUX
BEIIECTB;

Il.y.6.1.2. | onpenessaTy Xapakrep Ccpeasl B

14 pe3yJiibTaTe TUPOJIN3a

HEOPraHUYECKUX M OPTaHUYECKUX
BEILECTB U IPUBOJUTH IPUMEPHI
TUAPOJIN3a BELICCTB B
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IIpenmeTHble pe3yJIbTaThl

BoinyckHuk Ha 6a30BOM YPOBHeE

BbinmyckHuK Ha 0a30BOM

BbinyckHUK Ha yriiy0JIeHHOM ypOBHe

HAY4YUTCHA: YPOBHE NOJYYHT HAY4YuTCH:
BO3MOKHOCTh HAYYMTHCH:

MIOBCEJTHEBHOM JKM3HU YEJIOBEKa,

OMOJIOTUYECKHIX 00OMEHHBIX

IIPOLECCaxX U MPOMBIIUIEHHOCTH;

I1.6.1.3 | Bnagenue ocHoBHbIMU [[1.6.6.1. | ucnonp3oBats 3HaHus o0 [[L.m.6.1.3. | ©ICIOIB30BATh I.y.6.1. | npUBOAUTH IIPUMEPBI

MeTrogaMu  HayyHoro |3.1 COCTaBe, CTpOEHUHU u|l MeToabl Hay4dHoro | 3.1 OKHUCIIUTEIBHO-
MMO3HAHU, XUMHYECKUX CBOMCTBaxX MTO3HAHUS pu BOCCTAHOBUTEJIbHBIX PEAKIUUA B
UCII0JIb3yEMBbIMU B BEUIECTB JJisi 0e30MacHOro BBIIIOJTHEHUU IIpUpozeE, IIPOU3BOJCTBEHHBIX
XUMHUH: HaOJIo/IeHuE, MIPUMEHEHHUS B MIPOEKTOB u Ipoueccax M KU3HEAECATEIbHOCTH
OIMCaHMUeE, MIPAaKTUYECKOU yueOHo- OPraHU3MOB;
U3MEpEHHUE, JEATEIIbHOCTH; HCCIIEIOBATEIIbCKHU
9KcnepuMeHT, ymeHue [1.6.6.1. | npuBOaUTH IIPUMEDPBHI X 3a/1a4 1o | I.y.6.1. | 060CHOBBIBAThH IIPaKTUIECKOE
o0OpabarbIBaTh, 3.2 [IPAaKTHUYECKOTO U3Y4YEHUIO 3.2 HCIIOJIb30BAaHUE HEOPTaHUYECKUX U
OOBSACHATH HCIIOJI30BaHUA IPOAYKTOB CBOMCTB, OpPraHMYECKUX BEIIECTB M HX
pe3yJIbTaThl nepepaboTku  HepTH U croco0oB peakuuii B NPOMBILIJICHHOCTH U
IIPOBEICHHBIX OIIBITOB MIPUPOTHOTO rasa, IIOJIy4YEHUS u ObITY;
U JenaTh  BBIBOJBL BBICOKOMOJIEKYJISIPHBIX pacrno3HaBaHUs
TOTOBHOCTD 151 COEMHEHMH (MOJIMATHIIEHA, OPraHUYEeCKUX
CIOCOOHOCTh CUHTETHYECKOTO  Kay4dykKa, BEILIECTB;
IIPUMEHATh  METOBI alleTaTHOTO BOJIOKHA);
MMO3HAHMUS npu [[1.6.6.1. | mpoBOAUTH OIIBITHI o Il.y.6.1. | BBINOJHATH XUMHYECKHAH
pemennu 33 pacno3HaBaHUIO 33 JKCIIEPUMEHT 110 pPacIO3HABAHUIO
NPAKTUICCKUX 3a/1aq OpraHn4YeCKHUX BCIICCTB! U IMOJTYYCHHUIO HECOPraHMYCCKUX U
c(hopMUPOBAHHOCTH [JIMLEPUHA, YKCYCHOH OPraHUYEeCKUX BEILIECTB,
YMCHUH HCCIIEI0BATh KHCJIOTHI, HEIpEeACIbHBIX OTHOCSIINXCSI K Pa3IMYHBIM
CBOMCTBA YKAPOB, IVIFOKO3bI, KpaxMala, KJlaccam COEJINHEHHI, B
HEOPTaHUYECKUX u OeIKkoB — B COCTaBe COOTBETCTBUM C TIPaBWIAMH U
OpPraHUYCCKHUX MUIIEBBIX  MPOAYKTOB | npueMaMu 0e30macHoOi padoThl ¢
BEIECTB, OOBSACHATDH KOCMETHYECKHUX CPEACTB; XAUMUYECKUMU BEIISCTBaAMU u
3aKOHOMEPHOCTH 1a00paTOPHBIM 000PYIOBAHUEM;
MPOTEKAHUA I1.6.6.1. | mpuBOAUTH MIpUMEPHI IL.y.6.1. | ucnonp30BaTh METOABI HAYYHOI'O
XMMHYECKMX PEaKLuH, | 3.4 TUAPOJIN3a conen B 34 MO3HAHUS: aHaIn3, CUHTE3,
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IIpenmeTHble pe3yJIbTaThl

BoinyckHuk Ha 6a30BOM YPOBHeE

BbinmyckHuK Ha 0a30BOM

BbinyckHUK Ha yriiy0JIeHHOM ypOBHe

HAYYUTCH: YPOBHE MOJIYYHT HAYYHUTCH:
BO3MOKHOCTh HAYYHUTHCSI:
IIPOTHO3UPOBATH MOBCEIHEBHOM KU3HU MOJIeTUPOBaHUE XUMHYECKHX
BO3MO>KHOCTh ux 4eJI0BEKA; IPOLECCOB U SABJIEHUH — IIpH
OCYIIECTBIICHNUS, 11.0.6.1. | npuBOIUTHL IIPUMEPBI peneHun yueOHo-
3.5 OKHUCJIUTEIBHO- UCCIIEIOBATENbCKUX  3aJa4 IO

BOCCTaHOBUTEJbHBIX U3YYEHHUIO CBOWCTB, CIOCOOOB

peakuuii B IIpUPOJE, IOJIyYeHUsI U PAcIO3HABAHMUS

MIPOU3BOJICTBEHHBIX OpPTraHUYECKUX BEIECTB

nporeccax u

KHU3HEICATEIIbHOCTH

OpraHU3MOB;

I1.6.1.4 | cpopmupoBanHocts  [[1.6.6.1. | TPOBOIUTH  pacueThl  Ha Il.y.6.1. | IpOBOAMTL pacyeTbl Ha OCHOBE
yMeHUs nasatsb (4.1 HaxO0KJICHUE MOJIEKYJISIPHOMN 4.1 XUMHYECKHUX dopmyn 51
KOJIMYECTBEHHbBIE dbopMyIbl yrieBoaopoa 1o YpaBHEHUN peaklMii: HaXOXKJIeHUE
OLICHKH ¥ IIPOBOAMTH IIPOAYKTaM CrOpaHus M IO MOJIEKYJISIPHOM bopmybl
pacueTsl 1o ero OTHOCHUTEIIbHOI OpPraHMYECKOT0 BelIecTBa MO €ro
XUMHYECKUM IUVIOTHOCTU UM MacCOBBIM IUIOTHOCTU ¥ MAacCOBBIM JIOJISIM
bopmynam u JOJISIM 3JIEMEHTOB, JJIEMEHTOB, BXOSIIUX B  €ro
YPaBHEHHUSIM; BXOJAIIUX B €r0 COCTaB; COCTaB, WIM 10 HPOAYKTaM

CrOpaHMs; pacueTbl  MacCOBOM
nomu  (Maccel)  XUMHYECKOTO
COCIMHEHUS B CMECH; pacyeThl
Macchl  (0Obema,  KOJIMYECTBA

BEIIECTBA) NPOAYKTOB pEaKIIHH,
€CIM OJHO W3 BEIIEeCTB JaHO B
H30BITKE (umeet MIPUMECH);
pacdeTsl MacCOBOM MM 0OBEMHOM
O BBIXOJA TMPOAYKTa pPEeaKIuu
OT TEOPETHUYECKH BO3MOXKHOTO;
pacyeTsl  TeroBoro g dexra
peakuuu; pacueTsl  OOBEMHBIX
OTHONIIECHUM razoB pu
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IIpenmeTHble pe3yJIbTaThl

BoinyckHuk Ha 6a30BOM YPOBHeE

BbinmyckHuK Ha 0a30BOM

BbinyckHUK Ha yriiy0JIeHHOM ypOBHe

HAYYUTCH: YPOBHE NOJYYUT HAYYHUTCH:
BO3MO’KHOCTh HAYYUTHCSH:
XUMHYECKHX PEaKIUsIX; pacyueTsl
Macchl  (0ObemMa,  KOJIMUECTBA
BCIIIECTBA) TMPOJYKTa PEaKIIHH,
€CIM OJHO W3 BEIIEeCTB [aHO B
BUJIE pacTBopa C OINpeAesIeHHOM
MacCOBOM JI0JIEd PACTBOPEHHOIO
BEIIECTBA,

I1.6.1.5 | Bnanenne npasuiamu [1.6.6.1. | BIageTh npaBujaMu u Il.y.6.1. | B1ageTp mpaBWwiIaMH O€30IaCHOTO
TEXHUKU 5.1 npueMamu 6e3omacHoit 5.1 oOpallleHusi ¢ €IKUMH, TOPIOYUMHU
0e30MmacHOCTH npu paboTel ¢ XUMHYECKHUMH U TOKCHYHBIMH  BEIIECTBAMH,
HCIIOJIb30BaHUU BElIECTBAMHU u CpeICTBaMU OBITOBON XMMMUU;
XUMHUYECKHX BEIIECTB; nabopaTopHBIM
c(hopMUPOBAHHOCTH 000pyI0BaHUEM;
yMmMeHui  onucanus, [1.6.6.1. | Bi1ameTh [IpaBUIaMU
aHajgM3a W  OICHKH |5.2 6e3omacHoro oOpaiieHusi ¢
JIOCTOBEPHOCTH €IKUMHU, TOPIOYUMH U
MOJTy4E€HHOTO TOKCUYHBIMU ~ BELIECTBaMH,
pe3ynbrara; CpeacTBaMH OBITOBOIA
BJQJICHHE METOJaMHU XUMHH;

CaMOCTOSITEILHOTO
IUTAHUPOBAHUS U
IPOBEICHUS
XUMHUYECKHUX
IKCIIEPUMEHTOB c
COOJTIOICHHEM TIPABHUIT
6e30macHOi paboThI C
BEIIECTBAMHU u
71a00paTOPHBIM
000pyI0BaHNEM;

I1.6.1.6 | cpopmupoBannocth  |[1.6.6.1. | ocyIecTBIATH nouck [[I.m.6.1.6. | yctaHaBIuBaTh Il.y.6.1. | ocymiecTBIATh NOUCK XUMUYECKOU
COOCTBEHHOM 6.1 XuMHueckor uHbopmanuu | 1 B3aUMOCBSI3H 6.1 uHbOpMallMd 1O  Ha3BaHUSM,
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IIpenmeTHble pe3yJIbTaThl

BoinyckHuk Ha 6a30BOM YPOBHeE

BbinmyckHuK Ha 0a30BOM

BbinyckHUK Ha yriiy0JIeHHOM ypOBHe

HAYYHMTCH: YPOBHE IOJIYYHUT HAYYHUTCH:
BO3MOKHOCTh HAYYNTHCH:

MO3ULINH o o Ha3BaHUSIM, MEeXIy QakTamu U uaeHTUu(UKaTOpaM, CTPYKTYPHBIM
OTHOLIECHHIO K UACHTU(HUKATOPAM, TeopueH, ¢dopmynaM BelecTs;
XUMHYECKOH CTPYKTYPHBIM  (opmysiaMm MIPUYHUHON u
uH(pOopMaIuy, BEIIECTB; CJIEICTBUEM IpHU
MOJIy4aeMoi u3 [1.0.6.1. | KpUTHYECKU OLEHUBATH U aHajmse Il.y.6.1. | KpUTHYECKHU OLICHHUBATh u
pPa3HBIX UCTOYHUKOB; | 6.2 HUHTEPIPETUPOBATH POOJIEMHBIX 6.2 UHTEPIPETUPOBATh  XUMHUYECKYIO

XUMHUYECKYI0 HMH(]pOpMaIIo, CUTyalun u uH(popmaIuoo, coaepKanlyrcs B
BJIQJICHUE YMEHUSIMU coJiepaKallyrocs B 000CHOBaHUHU COOOINEHUSAX CPEACTB MAaCCOBOM
BBIJIBUTaTh T'MIIOTE3BI COOOILIEHUAX CpElCTB MIPUHUMAEMBIX uH(popMaluuy, pecypcax
Ha OCHOBE 3HAHUU O MaccoBOM nH(popManuu, peleHni Ha HNurtepHera, Hay4HO-NOMYJISIPHBIX
COCTaBe, CTPOCHUH pecypcax WNHurepHerTa, OCHOBE CTaThsIX C  TOYKH  3pEHHusd
BEIL[ECTBA U OCHOBHBIX Hay4YHO-TIOMYJISPHBIX XUMHUYECKHUX €CTECTBEHHO-HAY4YHOU
XUMHYECKHX 3aKOHaX, CTaThsIX C TOYKU 3pEHUs 3HaHWM. KOPPEKTHOCTH B LENISAX BBISBICHUSA
MPOBEPSTH 150:¢ €CTECTBEHHO-HAYYHOU OIIMOOYHBIX CYKJIEHUU u
3KCHEPUMEHTAIIBHO, KOPPEKTHOCTH B LEJSIX dbopMupoBaHus CcOOCTBEHHOM
bopmynupys LeNb BBISIBJICHUS OIIMOOYHBIX MO3ULINH
WCCIIEI0BAHMS; CYXACHUN U GOpMUpPOBaHUS

COOCTBEHHOU MO3UIINY;
copmupoBanHocTs  [[1.6.6.1. | mpencTaBiIsATh yTH Il.y.6.1. | ycranaBiuBaTh B3aUMOCBSI3U
YMCHUH 6.3 perieHus TII00ATBHBIX 6.3 Mexny (GaktaMu HW  TEOpHEH,
MIPOTHO3UPOBATH, npo0yieM, CTOSIIUX TMepen NPUYMHOW M CIEACTBUEM IpPH
aHAJIN3UPOBATH u YEJIOBEUECTBOM: aHaJM3e MPOOJIEMHBIX CUTYAIHi U
OLICHMBATDH C MO3UIUH 9KOJOTHYCCKHX, 000CHOBaHUU IIPUHUMAEMBIX
SKOJIOTHYECKOM SHEPIreTUYECKUX, CHIPHEBBIX, pelIeHuit Ha OCHOBE XMUMHYECKUX
0€3011aCHOCTH U pOJb XHMHUU B pEIICHUU 3HaHWM;
IIOCJICACTBUS 3TUX MPOOIIEM. ILy.6.1. | mpencraBisATb IIyTHM  pELIEHUs
OBITOBOM u 6.4 [JI00aNbHBIX MPOOJIEM, CTOSIIUX
MPOU3BOCTBEHHOMN nepen YEJI0BEYECTBOM, u
JEATEIbHOCTH NEePCIEKTUBHBIX HaIpaBJICHUN
YEJIOBEKa, CBSI3aHHOU pa3BUTHSA XUMHYECKHX
c nepepadoTKon TEXHOJIOTHH, B TOM  YHCIE
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IIpenmeTHble pe3yJIbTaThl BbinyckHuK Ha 0230BOM ypOBHeE BbinmyckHuK Ha 0a30BOM BbinyckHUK Ha yriiy0JIeHHOM ypOBHe

HAYYUTCH: YPOBHE NOJYYUT HAYYHUTCH:
BO3MOKHOCTh HAYYHThHCS:
BEIIIECTB. TEXHOJIOTHi COBpPEMEHHBIX
MaTepHUaIOB c pa3In4HON
(G YHKIIMOHATLHOCTBIO,
BO300HOBIISIEMBIX HUCTOYHUKOB
CBIPBS, nepepadoTKu "

YTHIU3AUA TPOMBIIUICHHBIX |
OBITOBBIX OTXOIOB.

I1.6.1.7 | i oOyuaromuxcst c¢ [[1.6.6.1. | ucronp3oBaTh 3HAHUSA O

OrpaHU4YEHHBIMU 7.1 COCTaBe, CTpOEHUHU 5
BO3MOXHOCTAMHU XUMHNYCCKHUX CBOMCTBAX
3I0pOBbSl  OBJIAJICHHE BEUIECTB JJisi 0e30MacHOro
OCHOBHBIMHA MPUMCHCHUSA B
JOCTYITHBIMU MIPaKTUYECKOU

MCETOJaMH  HAYYHOT'O ACATCIIbHOCTH,

MTO3HAHUSI;
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2. CTPYKTYPA U COAEP)KAHUE YYEBHOTI'O ITPEJIMETA

2.1. O0beM yueOHOro npeaMera U BUAbI y4eOHO# padoThl

Buj yueOHoi1 padoThl Oonem
4acoB

O0bem o0pa3oBaTeIbHOI HATPY3KH 171
Bcero yuyeOHbIX 3aHATHI 117
B TOM YHUCIIE:
TEOpPETHUECKOE 00yUeHre 68
nabopaTOpPHBIE 3aHITHS 32
MIPAKTUYECKUE 3aHATUS 17
KypcoBast paboTa (IpoeKT) —
KOHTpOJIbHast paboTa —
caMoOCTOATENIbHAsE paboTa 54
[IpakTrucekast moAroToOBKa 25
KOHCYJIbTallu1 6
IIpomexyTouHas aTTecTalus 6
dopma TPOMEKYTOUHOU ATTECTALUH — IK3AMEH




2.2. TemaTnuyeckuii IUVIaH U coiepkaHue y4eOHOro npeaMera XuMHA

HaumeHoBaHnue Conep:kanue yuye0HOro marepuaja u (pOpMbl OPraHu3aluM AesITeJIbHOCTH Oo0bem | IlpakTHUecka JocTuxenue
pa3esioB M TeM o0y4yaomuxcs 4acoB | fl MOATOTOBKA pe3yJabTara
Beenenue Hayunble wmeToabl TO3HaHUA BEIIECTB M XUMHUYECKUX sBIeHHA. Poib 2 1 JI 04, JI.05, JI1.09,
JKCIIEPUMEHTA W TEOPUM B XMMHMM. 3HaueHHWe xumuu npu ocBoeHun CIIO J112,J114
€CTECTBEHHO-HAyYHOTO TTpod st mpodheccuoHaaILHOTO 00pa30BaHMs. M.01-0.9
[1.6.6. 1.1.1
[1.6.61.1.2
[1.6.6.1.6.1
[1.6.6.1.6.2
11.6.6.1.7.1
Pa3gen 1. O0mias u Heopranun4eckass XuMHus 53
Tema 1.1 Xumus — Conepxanue yueOHOro MaTepuasa 2 J1 04, J1.05, JI.09,
HayKa O BEIIECTBaX CocraB BemecTBa. M3MepeHue BellecTBa: macca aroMa M MOJIEKyibl. YHucio JJ12,J114
ABoraapo. MosipHas Macca. ArperatHbie COCTOIHHS BenecTBa. CMecH BEIIEeCTB. M.01-0.9
[1.6.6. 1.1.1
[1.6.6 1.1.2
[1.6.6.1.6.1
[1.6.6.1.6.2
CamocrosTenbHas paboTa 00yJaronuxcs 11.6.6.1.7.1
Tema 1.2 Crpoenue Coneprxanue yueOHOro MaTepuasa 6 1 J1 04, J1.05, JI.09,
aToMa. AToM — crnoxHas yactuna. JlokazarenbcTBa CIIOXKHOCTA CTPOCHHUSI aToMma: 4 J112,J114
KaTOJIHbIE U PEHTTEHOBCKHE JIyuH, (HOTOd(P(PEKT, paaoaKTUBHOCTD, dIEKTPOIIU3. M.01-0.9
[Tnanerapnas moxmens aroma J. Pesepdopna. Ctpoenme aroma mo H. Bopy. [1.6.6. 1.1.1
CoBpeMEHHbBIE TIPEICTABIECHUA O CTPOEHUM aroma. KopmycKyispHO-BOJIHOBOU [1.6.6 1.1.2
Jyalli3M YaCTHI] MUKPOMHDA. [1.6.6.1.5.1
CocTaB aTOMHOTO f]ipa: HyKJIOHbI — IPOTOHBI U HEUTPOHBI. VI30TOMNBI M HYKIUABI. [1.6.6.1.5.2
YcToiunBOCTH siIep. [1.6.6.1.6.1
DnexkTpoHHas 000JI0YKa aTOMOB: MOHATHE 00 3IEKTPOHHON opOuTanu. KBaHTOBBIE [1.6.6.1.6.2
yucna. PacrmpeneneHue »IEKTPOHOB IO SHEPreTHYECKUM YPOBHSIM: MPABHIIO [1.6.6.1.7.1
[Maynu u npunnun ['yHma. DneKTpoHHAs KIIacCU(PUKALNUST XUMHUYECKHX DJIEMEHTOB:
s-, p-, d-, f-aeMeHThI
[TpakTUYeCcKOe 3aHsTHE 2
M3roroBnenne Mojienel MOJIEKYJ BOJIbI, METaHA.
CamocrosrenbHas pabora 00yJaonmxcs
Tema 1.3 Coneprxanue yueOHOro MaTepuasa 4 J1 04, JI1.0S, JI.09,




HauMenoBanue

Conep:xanue yuye0HOro marepuaja u (pOpMbl OPraHu3anuM AesITeJIbHOCTH Oo0bem | IlpakTHyecka JocTuxenue
pa3esioB M TeM o0yuyawuuxcst 4YacoB | f1 MOJArOTOBKA pe3yJbTara

[lepuonnueckuii 3akon | OTkpsiTHe [leproanyueckoro 3aKoHa: MPEANOChUIKY U JIMYHOCTHBIE KadyecTBa 1. 2 JI12,J114
u Ilepuonnueckas Menpeneesa. M.01-0.9
CHCTEMa JJIEMEHTOB [lepuonuueckuii 3akOH W cTpoeHue aroma. M3otombl. COBPEMEHHOE MOHSITHE [1.6.6. 1.1.1
.. Menneneesa XUMHUYECKOro djieMeHTa. (DU3UYECKHM CMBICI IOPSAKOBOIO HOMEpa 3JIEMEHTA, [1.6.6 1.1.2

HOMepa Tpynnbl U nepuoja. llepmoamdyeckoe M3MEHEHHE CBOWMCTB 3JIEMEHTOB. [1.6.6. 1.2.2

3nauenue llepuoanueckoro 3akoHa u Ilepuoanueckoit cucremsl 3nemenTos J[.M. [1.6.6. 1.2.3

Meunneneesa. [1.6.6.1.2.4

Jlaboparopnas pabora: 2 [1.6.6.1.5.1

CpaBHEeHME CBOMCTB MPOCTHIX BEILIECTB, OKCUIOB U ruapokcuaoB I mepuona [1.6.6.1.5.2

[1.6.6.1.6.1
[1.6.6.1.6.2

CamocTosTenbHas paboTa 00y4Jarouuxcs 11.6.6.1.7.1
Tema 1.4 Ctpoenue Coneprxkanne y4eOHOr0o MaTeprana 6 1 JI104, J1.0S5, J1.09,
BEIIleCTBa Ilonatne o xmmuueckod cBsa3u. KoBaleHTHas, WOHHAs, METaJUIMYECKas MU 4 J112,J114

BOJIOPOJIHASL. M.01-0.9

KoBanentnass xumudeckas cBsizb. OOMEHHBIH U JOHOPHO-AKIICITOPHBIN I1.6.6.1.1.1

MeXaHU3MbI 00pa3oBaHus cBsi3H. OCHOBHBIC IMTAPAMETPhI ATOTO BUA CBS3U: JIJIMHA, [1.6.61.1.2

IIPOYHOCTh, yroj. (OCHOBHBIE CBOICTBAa: HACBILIEHHOCTb, IOJSAPU3YEMOCTb U [1.6.6. 1.2.2

MPOYHOCTh. DIJIEKTPOOTPULIATENBHOCTE. [lonsipHas u HenossipHas cBsizu. [1- cBs3b [1.6.6.1.2.3

U G- CBsI3b. KpaTHOCTh KOBAJIEHTHBIX CBSI3€: OJMHApPHBIE, IIOJYTOPHBIE, JTBOMHbBIE [1.6.6. 1.2.4

Y TpoiHbIe. TUIBI KPUCTATUTMYECKUX PEIIETOK, (PU3UIECKHE CBOMCTBA BEIIIECTB. [1.6.6.1.5.1

Honnas cBsi3b. MexanusM oOpa3zoBaHus. MOHHBIE KpUCTAJUIMYECKHE PELISTKH U [1.6.6.1.5.2

CBOICTBA BEIECTB C TAKUMHU KPUCTAIIAMH. [1.6.6.1.6.1

Mertannuueckast cBa3b. CBoiicTBa. CXOACTBA M pa3iuyusl € KOBAJIEHTHOW U [1.6.6.1.6.2

WOHHOU CBA3sAMH. KpHCTaluIMuecKue peleTKh U CBOMCTBA BEIIECTB C TaKMMU [1.6.6.1.7.1

peleTKaMu.

Bomoponnass  cBsi3.  Mexanu3m  oOpa3oBaHusA.  MeXMoJEeKyaspHas |

BHYTPUMOJICKYJISIpHAsE ~ CBsI3U.  MOJEKYIApHBbIE KPUCTALUTMYSCKUE PEIISTKH.

®u3nyeckrue CBOMCTBA BEIIECTB C BOJOPOJHOM CBsI3bl0. buojoruveckas posb

CBSI3M B OpraHU3alliu CTPYKTYp OuononumepoB. Enunas npupoaa cBszeil.

Kommiekcoo6pazoBanue. KomrmiekcHbsie coenunenus. KoopauHalmoHHOE YHCIIO

KOMIUIeKcooOpaszoBarens. HomeHknarypa u 3HaueHne COeTMHCHUN.

Jla6opaTopHas pabota: KauecTennsle peakiuu Ha nonsl Fe ™2 u Fe'? 2

CamocrosrenbHas paboTa 00yJaommxcs
Tema 1.5 TTonumepsr Coneprxanne y4eOHOr0 MaTepurana 4 2 JI104, J1.05, J1.09,
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HaumeHoBaHue Conep:xanue yuye0HOro marepuaja u (pOpMbl OPraHu3anuM AesITeJIbHOCTH Oo0bem | IlpakTHyecka JocTuxenue

pa3/ieJioB M TeM o0y4yaromuxcs 4acoB | fl MOATOTOBKA pe3yJbTara
Heoprannueckue mnonumepsl. [lonmumepsl — mpoCThie BeHIeCTBA C aTOMHOM 2 JI12,J114
KPUCTAIJINYECKON PEIIETKON: aJuIOTPOIHbIE BHUJIOM3MEHEHUs yrieponaa (anamas, M.01-0.9
rpaduTt, kapOuH, QyuIepeH); cCelieH ¥ TeJUTYp HEeMOYeUyHOro cTpoeHus. [lomumepsr [1.6.6. 1.1.1
— CIIO)KHBIE BEIECTBA C AaTOMHOM KPUCTAJUIMYECKOM pEIETKOW: KBapll, [1.6.6 1.1.2
KpEMHE3eM, KOPYHI U QIIOMOCWJIMKAThl. MwUHEpanbl U TOPHBIE MOPOMIBI. [1.6.6. 1.2.2
[TnacTuueckas cepa. MuHepaibHOE BOJIOKHO — acbecT. 3HaueHHEe B IPUPOJIE. [1.6.6. 1.2.3
Oprannueckue moauMepbl. CrocoObl TOJNYYEHHS: PEAKIMU TOJUMEPHU3ANN U [1.6.6.1.2.4
MOJMKOHIeHCauH. JIMHelHbIe, pa3BEeTBICHHBIC U MPOCTPAHCTBEHHBIE CTPYKTYPHI [1.6.6.1.5.1
nouMepoB. CTPYKTypUpOBaHHUE TTOJTMMEPOB: BYJKAaHU3AIUS KaydyyKOB, TyOJICHHE [1.6.6.1.5.2
O€JKOB, OTBEpXkJIECHUE TOJIMKOHACHCAIIMOHHBIX TmoiuMepoB. Kiaccudukarms [1.6.6.1.6.1
MTOJTMMEPOB. [1.6.6.1.6.2
JlaboparopHbie pabOTHI: 2 [1.6.6.1.7.1
O3HakoMJIeHHE C o0OpasllaMH IUIacCTMAacC, BOJIOKOH, KaydyKOB, MHUHEPAJIOB H
TOPHBIX TOPOJ.

Tewma 1.6 lucnepcusie | Copeprxanue yueOHOTO MaTepuaia 4 1 JI104, J1.0S, J1.09,
CUCTEMBI. [Tonsatue o nucnepcHbIx cucremax. Knaccupukanus: rpyboancnepcHbie CUCTEMBI 2 J112,J114

(OMyJIBCUU M CYCIIEH3WH), TOHKOAMCIIEPCHBIE CHUCTEMBI — KOJUIOMJHBIE (307U H M.01-0.9
reJf) U UCTUHHBIE (MOJIEKYISApHBIC, MOJIEKYISPHO-UOHHBIE U HOHHBIE). D ekt [1.6.6. 1.1.1
Tunpans. Koarynsaiusi B KOJUIOUIHBIX PACTBOpPax U CUHEPE3UC B IeJIsiX. [1.6.61.1.2
3HaueHue AUCIIEPCUOHHBIX CUCTEM B KUBOW M HEXKUBOM NPUPOJE U IPAKTUUECKON [1.6.6.1.5.1
YKU3HU. DOMYJIBCUU U CYCIIEH3WH B MUIIEBOM U MEIULIMHCKOW MPOMBIILJICHHOCTH, B [1.6.6.1.5.2
KOCMETHUKE, B CTPOUTENLCTBE. bromoruueckue, MEIUIIMHCKUE, TEXHOIOTUYECKHE [1.6.6.1.6.1
307u. CBepThIBaHUE KPOBU — OMOJIOTUYECKHIA CHHEPE3HC, 3HAUCHHE. [1.6.6.1.6.2
Jla6opaTopHbIe paboThl 2 [1.6.6.1.7.1

ITony4yenue CyCeH3UH Cepbl, IMYJILCUM PACTUTEIBHOIO Macya, 3011 KpaxmMala.

CamocrosiTenpHas paboTa 00yJaronuxcs
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Tema 1.7 Xumnueckue | ComepxaHue 6 1 JI 04, JI.05, JI.09,
peakiuu Knaccudukanus XUMHUUECKHMX pEaKIMA B OPraHMYeCKOW M HEOPraHMYeCKOM J112,J114
xumun. [loHaTHe o XMMHUYecKol peaknuu. Peaknmm, waymme 0e3 M3MEHEHHS M.01-0.9
KAaueCTBEHHOI'O0 COCTaBa BEIECTB: AJIOTPONM3ALMs U H30oMepu3auusd. Peaxunum, [1.6.6. 1.1.1
UIYIIME C U3MEHEHUEM Ka4eCTBEHHOI'O COCTaBa BEILIECTB: MO YUCIY M XapakTepy I1.6.6 1.1.2
pearupyromux 1 00pa3yromuxcs BeecTB (COSIUHEHNUS, PA3I0KEHHsI, 3aMEIICHUS [1.6.6. 1.2.8
1 oOMEeHa); MO0 HM3MEHECHHIO CTEICHH OKHUCIEHHUS DJIEMEHTOB (OKHCIHMTEIbHO- [1.6.6. 1.2.9
BOCCTAHOBUTEINIbHBIC); MO TEIUIOBOMY 3(PQEKTy (3K30- M 3HIOTEPMUYECKHE); TIO [1.6.6. 1.2.10
(daze (roMo- W reTepOreHHbIE); MO HANpPaBJICHUIO (0OpaTUMbIe U HEOOPATHUMBIC); [1.6.6.1.5.1
M0  KCHOJB30BAaHUIO  Karanu3aropa (KaTWIUTUYECKHE); IO  MEXaHHU3MY [1.6.6.1.5.2
(pamuKalibHBIC, MOJICKYJIIPHBIC, HOHHBIE). [1.6.6.1.6.1
BeposTHOCT INpoTEeKaHMsI XMMHMUYECKUX peakuuid. BHyTpeHHsAs sHeprus, [1.6.6.1.6.2
sHTanenus. TermoBoi 3¢ dext. Tepmoxumuueckue ypaBuenus. 3akon .M. I'ecca [1.6.6.1.7.1
U €70 CIEACTBUS. DHTPOIMSL.
CkopocTh XxuMHUUeckoil peakinuu. CKOpPOCTh TOMO- W TE€TEPOTCHHON peakIui.
Oueprust aktuBau. GakTopsl, BIUSIOMINE HA CKOPOCTh: IPUPOAA pearupyronmx
BEUIECTB, TemIepaTypa, KOHIEHTpauus, Karaiauzatopel. DepmeHTH —
OMOJIOTNYECKHE KAaTaIU3aTOPbl. 3aBUCUMOCTh CKOPOCTH PEaKLUU OT TOBEPXHOCTH
pearupyronux BemecTs.
OOparuMocTh peakiu. XUMHUYECKOe paBHOBecHe. PaBHOBECHBIE KOHIICHTPAILIHH.
@dakTophl, BbHI3BIBAIONINE CMEUICHHE PpAaBHOBECHS: KOHIEHTpalus, JaBlICHUE,
temneparypa (npunnun Jle [llarense). yuebHOro MaTepuana
4
JlaGopaTopHbie paboThI 2
[Tonydenue kucaopo/ia pa3iokKeHUEM NepMaHraHaTa Kalus.
Peaknuu, uaymue ¢ o0pa3oBaHUEM: 0CaJIKa, Ta3a, BOJIBL
CamocrosiTenpHas paboTa 00yJaronuxcs
Tema 1.8 PacTBOpbI Coneprxanue yueOHOro MaTepuasa 6 2 J1 04, J1.05, JI.09,
[TonsiTue o pactBopax. @U3MKO-XUMHUYECKAsT TPUPOIa PACTBOPEHUSI U PACTBOPOB. 4 JJ12,J114
PactBopumocTs BemecTB. IIponeHTHas M MojsipHas KOHLEHTpauuu. Teopus M.01-0.9
AIEKTPOIUTHYECKON nuccouranuu. OCHOBHBIE TOJIOKEHUSI TEOpUH. MexaHu3m [1.6.6. 1.1.1
mucconnanuu. CreneHb Auccolranuu U (pakTopel ee 3aBUCUMOCTU. CHIIbHEBIE, [1.6.6 1.1.2
cpenHue U ciabble eKTPoauThl. J{uccomumaius Boabl. BogopoaHbiii moka3aTelb. [1.6.6.1.2.2
Peakiiun oOMeHa B BOJHBIX PAacTBOpAx AJIEKTPOIMTOB. I MAPOIM3 Kak OOMEHHBIN [1.6.6. 1.2.3
nporecc. Heobparumelii ruaponn3. Ero 3HaueHne B MPaKTHYECKOW JIEATEILHOCTH [1.6.6.1.2.4
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yenmoBeka. OOparumplii  ruaponn3. CrymeH4yaTeld rumaposu3. [IpakTudeckoe [1.6.6. 1.3.4
npUMeHeHHe. [Haponu3 OpraHmvyeckux BeuiecTB (OENKOB, >KUPOB, YIJIEBOJOB, [1.6.6.1.5.1
MONMMHYKJICOTU1I0B, AT®) m ero OWOIOTHYECKOE M TPAKTUYECKOE 3HAa4YCHUE. [1.6.6.1.5.2
Owmpbuienue xxupoB. Peaknus srepuduxanmu. [1.6.6.1.6.1
[TpakTrueckas pabdora: 2 [1.6.6.1.6.2
[TpuroToBneHue pacTBOPOB Pa3INYHBIX BHIOB KOHIICHTPAIUH. [1.6.6.1.7.1
CamocrosiTenpHas padbora oOydaronuxcs: Pemenne npeaio)keHHbIX 3a1a4. 2
Tema 1.9 Conepxanue yueOHOro MaTepuasa 4 2 J1 04, J1.05, JI.09,
OKHCIIUTENBHO- OKHCIUTEILHO-BOCCTAHOBUTEILHEIE peakuu. Crenens OKMCJICHUS. 2 J112,J114
BOCCTAaHOBUTEJIbHBIE BoccranoButenn M OKHUCIIUTEIH. OkuciieHMe U BOCCTAHOBJICHHE. M.01-0.9
peaKkuum. BoccranoBuTenbHbIE CBOMCTBA MeTalI0B. OKUCIUTEIbLHBIC CBOMCTBA HEMETAIIJIOB. I1.6.6. 1.1.1
DNEKTPOXUMHUYECKHE Hu3z1mas v BeICIIast CTEIICHH OKHCIICHHUS. I1.6.61.1.2
MIPOLECCHI. Knaccudukamms OKHCJIMTEJILHO-BOCCTAHOBUTEIBHBIX peaKkuu. Peaknun [1.6.6.1.2.2
MEXAaTOMHOTO M MEKMOJIEKYJISIPHOTO OKHMCIIEHHSA-BOCCTAHOBJIEHMs. Peaknuun [1.6.6. 1.2.3
BHYTPUMOJIEKYJISIPHOTO OKHCJICHUS-BOCCTAHOBJICHUS. Peakuyu [1.6.6.1.2.4
JUCIIPONIOPLUMOHUPOBAHUS. MeEToIbl COCTaBJIEHUsSI YpPaBHEHUM peakuuii. Meton [1.6.6 1.3.5
AJIEKTPOHHOTO OajaHca. BiusHue cpenbl Ha MpOTEKaHUE PEeaKIUH. [1.6.6.1.5.1
XHUMHUYECKNE UCTOYHUKHU TOKA. DJIEKTPOJHBIE MOTEHUHABI. DIEKTPOXUMHUYECKUN [1.6.6.1.5.2
PSAI HANPsDKEHUN METaIUTOB. ["albBaHUYECKHUE DJIEMEHTHI U TIPUHIIUIIBI KX PaOOTHI. [1.6.6.1.6.1
CocraBicHHEe  TalbBaHMYECCKMX  JJICMCHTOB. [ allbBaHHMYECKHE  DIICMCHTHI, [1.6.6.1.6.2
MPUMEHSEMbIC B JKW3HHU: CBHUHIIOBasS aKKyMyJSITOpHas Oarapes, HHUKEIb- [1.6.6.1.7.1
KaJIMUEBbIe OaTapeu, TOTUTHBHBIC DJIIEMEHTHI.
DJEeKTPOdAN3 pacIiulaBOB M BOJHBIX PacTBOPOB 3JEKTpoiuTOB. [Iporecchl,
MPOUCXOASANINE HA KATOAE M aHOJIe. Y PaBHEHHUE 3IEKTPOXUMHUUYECKUX MPOIECCOB.
DEeKTPOIN3 BOAHBIX PACTBOPOB C HHEPTHBIMU 3JIEKTPOAAMU. DIEKTPOIIN3 BOJAHBIX
pacTBOPOB C pACTBOPUMBIMH  JJIEKTpoaamu. [IpakThyeckoe TpHUMEHEHHE
ANEKTPOJIN3A.
JlaGopaTopHbie paboThI 2
B3anmoneiicTBre cepHOl M a30THOM KUCIOT C MeAbi0. OKUCIUTEIBHBIE CBOMCTBA
MepMaHTaHaTa KaJlis B Pa3IMYHBIX CpeJiax.
Tema 1.10. Coneprxkanue y4eOHOr0 MaTepurana 8 1 JI1 04, J1.0S, J1.09,
Knaccudukanus Knaccudukanuss Heopranndeckux BemiecTB. [IpocThie M CIOXKHBIE BEIIECTBA. 4 J12,J114
BemecTB. [IpocTeie Oxcunpl, ux knaccupukamus. ['mapokcuabl. Kucnotsl, ux knaccudpukamus. Conu M.01-0.9
BEILIECTBA. CpeIHuEe, KUCIIbIe, OCHOBHBIC H KOMITJICKCHBIC. [1.6.6. 1.1.1
Mertamnbl. [Tonoxxenune B Ilepuoanueckoil cucremMe M OCOOCHHOCTH CTPOEHHS MX [1.6.6 1.1.2
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atomoB. OOmme Qu3nyecknue CBOWCTBA METAUVIOB W HMX BOCCTAHOBUTEIHHBIC [1.6.0.1.2.2
cBoiicTBa. OKCHIBl M THAPOKCHUABI METAUIOB. 3aBHUCHUMOCTb CBOWMCTB 3THX [1.6.6. 1.2.3
COCMHEHHI OT CTENEHEN OKUCIICHHUS] METAJUIOB. 3HAYEHUE METAJVIOB B IPUPOJIE U [1.6.6.1.2.4
KU3HU opranu3MoB Kopposus meramnoB. XUMUYecKas M 3JIEKTPOXUMHUYECKast [1.6.6.6 1.2.10
Kopposust. CriocoObl 3aUThl OT KOPPO3UH [1.6.6.1.5.1
OOurre cmocoObl MONMy4YeHus: MeTaII0B. MeTaiutsl B pupojie. Metayprus u ee [1.6.6.1.5.2
BUBL: TUPO-, TUAPO- U BIECKTPOMETAILUTYPIHs. DJIEKTPOJIHU3 U €ro MPakTHUYECKOe [1.6.6.1.6.1
3HAuYCHUE. [1.6.6.1.6.2
Hewmeramnsl. [Tonoxxenue B [lepronnueckoit cuctreMe U 0COOCHHOCTH CTPOCHUS UX [1.6.6.1.7.1
aToMoB. OOmue (u3uveckre CBOWCTBA HEMETAIOB. DIEKTPOOTPUIIATEIHHOCTD.
bnaropoansie raspl. VX 37€KTpOHHOE CTPOEHHE M OCOOCHHOCTH (U3MYECKUX U
XUMHYECKUX CBOMCTB. Hemetamnsl — mpocTeie BemecTBa. OKHCIUTENBHBIE U
BOCCTAaHOBUTEJIbHBIE CBOMCTRA.
[IpakTrueckue 3aHATHS 2
[Tonydyenue u cBoicTBa yriaekucioro ra3a. [losyyenue XaopoBoaopoaa U CONSTHOM
KHUCJIOTHl, aMMHaka uX cBoicTBa. IlomydyeHue u am¢oTepHbIe CBOICTBa
THIPOKCHUIA ATIOMUHUSL.
JlaGopaTopHubie paboThI 2
CBoiicTBa yriisi — aacopOIMOHHBIE M BOCCTAHOBHUTENIbHBIC. B3anuMoaeicTBre 1nHKa
C pacTBOpaMH KUCJIOT U MIETOYCH.
OxpalrBaHue IJIaMeHH KaTHOHAMU IIEJT0YHBIX U HIEJIOYHO3EMETbHBIX METAJLIOB.
Tema 1.11 OcHOBHBIE Conepxanue yueOHOro MaTepuasa 8 1 J1 04, J1.05, JI.09,
KJIACCEI Bonopoansie coeaunenus HemetauioB. [loydyeHne amMmMmuaka v XJIOPOBOAOPOJa 4 J112,J114
HEOPTraHUYECKUX U cuHTe30M U KocBeHHO. Dusmueckue csoiictBa. OTHOIIEHHE K BOJE. KHUCIOTO- M.01-0.9
OpTraHUYECKHUX OCHOBHBIE CBOWCTBA. [1.6.6. 1.1.1
COEIUHEHU. Okcuapl ¥ aHTUAPUABI  KapOOHOBBIX  KHcHoT. HecomeoOpazyrome [1.661.1.2
cosieoOpasyromiue oKkcuabl. KucioTHbIE OKCUIBI, UX cBOMCTBA. OCHOBHBIE OKCHU/IBI, [1.6.6.1.2.2
UX CBOCcTBa. AM(DOTEPHBIE OKCHJIBI, KX CBOHCTBA. 3aBUCHMOCTh CBOWCTB OKCH/IOB [1.6.6.1.2.3
METaJUIOB OT CTENEHU OKHUCJICHUS. AHTHAPUILI KapOOHOBBIX KHCJIOT KaK aHAJIOTH [1.6.6.1.2.4
KHCIIOTHBIX OKCHUJIOB. [1.6.6.6 1.2.10
Kucnotet  opranmueckme u  Heopranumyeckue.  Kuciorel B CBeTe [1.6.6.1.5.1
ANEKTPOIIUTUYECKON nucconranuy. KucioTsl B CBETE NPOTOJUTHYECKON TEOPHUU. [1.6.6.1.5.2
Knaccudukammss xucmor. OOmme cBoiictBa KuCIOT. OCOOCHHOCTH CBOWCTB [1.6.6.1.6.1
KOHIIEHTPUPOBAHHBIX CEPHON U a30THOM KUCIIOT [1.6.6.1.6.2
OcHOBaHUs  OpraHvM4eckrue u  Heopranudyeckue. OCHOBaHHS B  CBETE [1.6.6.1.7.1
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AJIEKTPOJIUTHYECKON auccoruanur. OCHOBaHUS B CBETE€ MPOTOJUTUYECKON
teopun. Kiaccudukanus ocHoBaHHid. XHUMHYECKHME CBOMCTBa IIETOYeH U
HEPacCTBOPUMBIX OCHOBaHHI. CBOWCTBAa OECKHCIOPOIHBIX OCHOBAaHWW: aMMHaKa U
aMMHOB  AMQOTEpHBIE OpPraHUYeCKUE W  HEOPraHWYECKHE  COCIUHCHHSI.
AMdoTepHbIE OCHOBaHHSI B CBETE MPOTOJUTHYECKOH Teopuu. AMQOTEpHOCTH
OKCHUJIOB ¥ TUJIPOKCUIOB MEPEXOAHBIX METAIIIOB

Comu. Knaccudukammst 1 xuMmuueckre cBoHcTBa cojieli. OCOOEHHOCTH CBOWCTB
CoJIel OpraHUYECKUX U HEOPraHUYECKUX KUCIOT

'enernyeckass CBA3b MEXKAY KiaccaMH HEOPraHUYECKUX M OPraHMYECKUX
coequHeHni. ['eHeTHueckue psapl MeTamwia (Ha TpuUMepe KaibIMs U JKees3a),
HeMeTauta (Ccepsl M KPEMHHSs), MEPEXOIHOTO 3JIeMEHTa (Ha MpUMepe IMHKA).
['eneTndeckue psiibl M TeHETHYECKas CBA3b. ENMHCTBO MHpa BellecTB

JlabopaTtopusie paboTsr: [lomydeHne u cBOKWCTBA YIJIEKUCIIOTO rasa.

CBoiicTBa COISIHOM, cepHOI (pa30aBIeHHOM) KUCIOT.

B3aumopeiictBue rtuapokcuma Hatpus ¢ coinsimMu  (cyabdarom memu (1) u
XJIOPUAOM aMMOHHS).

Pa3noxxenue rugpoxcuia Meau.

[Tony4yenue u ampoTepHBIC CBOICTBA THAPOKCHIA AITFOMUHUSI.

[TonydyeHue xeCcTKOM BOABI U U3YUEHUE €€ CBOMCTB.

YcrpaneHue BpeMEHHOM U IIOCTOSIHHOM KECTKOCTH.

Tema 1.12 Xumusga
SJIEMEHTOB.

Copep:xanue yueOHOro MaTepuana

S-3JIEMEHTHI:

Bonopoa. /[IBoiicTBeHHOE MoJokeHHEe Bojopoaa B llepumoamyeckoin cucrteme.
N3otonbr Bomopona. Tspkenas Bojga. OKUCIUTENbHBIE U BOCCTAHOBUTEIBHBIE
cBorictBa Bojopojna. [lonmydenue um mnpumeHeHue. Pojib B KMBOH W HEXKHUBOM
npupone. Bona.

Ponb BozbI Kak cpenooOpa3yronero BemecTBa KIETKU. DKOJIOTHYECKHUEe aCleKTh
BOJIOTIOJIb30BAHMSI.

Onementbl [ A rpymnmel. [lemounsie metamtpl. OOmas XxapakTepuCcTHKa Ha
ocHOBaHuU nosioxkenus B Ilepuonnueckon cucreme .M. Menneneesa u ctpoeHus
atomoB. [lonmyuenue, ¢u3MUYeCKHe W XHUMHYECKHE CBoOMCTBa. [IpupomHbie
COCIMHEHUS HATPUSI U KaJIHs, X 3HAUCHHE.

Onementhl II A rpynmer. OOmas xapakTepucTHKa HAa OCHOBAHHWM TOJIOKCHHUS B
[lepuonnueckoii cucreme JI.MI. MenneneeBa u crtpoeHus aromoB. Kanbiuii,
nosydeHue, (U3MYECKne M XHMMHYECKHE CBOWCTBA. BaxHeHime coeauHEHUsI.

J1 04, J1.05, JI1.09,
J112,J114
M.01-0.9
I1.6.6. 1.1.1
[1.60.6 1.1.2
[1.6.6.1.2.2
[1.6.6.1.2.3
I1.6.6. 1.2.4
I1.6.6.1.5.1
I1.6.6.1.5.2
[1.6.6.1.6.1
I1.6.6.1.6.2
[1.6.6.1.7.1
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Kanbmuit B mpupoze, ero Ouonornyeckas poJib

P-2JIEMEHTBI:

Amomuauii.  OOmias  xapakTepUCTHKAa HAa  OCHOBAaHWU  TIOJIOKCHHS B
Ilepuonnueckoin cucreme .M. Menneneesa u crpoeHus aromos. Ilomydenwue,
dbu3MYecKe W XHUMHYECKHME CBOMCTBA. BakHeimme coequHeHUs aTlOMHUHHS,
noyiydeHue, (U3NYECKue W XMMHYECKHWE CBOMCTBa, mpuMmeHeHue. [Ipupomnbie
COCIMHEHMS.

Yrneponq u kpemuuii. OOmas XapakTepuCTHKa Ha OCHOBAaHUU TOJIOKEHUS B
[Tepuonuueckoit cucreme .M. MenneneeBa u cTpoeHusi atroMoB. OKCHUIBI U
TUAPOKCHUIBI YIJIepoJa U KpeMHHUs. BakHellune coiau yroJbHOW U KPEMHHUEBOHN
KUCIOT. CHIMKaTHAs! IPOMBIIIEHHOCTb.

I"anorensl. OOmIas XapakTeprUCTHKAa HA OCHOBAHUU MoJIokeHHs B [leproanueckoit
cucrteme /.M. MenaeneeBa u CTpoeHUsI aTOMOB. ['ajOreHsl — MPOCThIE BEIIECTBA,
noyiydeHue, (pu3mveckre W XUMUYECKHE CBOMCTBa. BaHeiimme coequHeHUsS
raJloreHoB, MOJy4YeHHe, (U3MUEeCKUe U XHUMHUYECKHE CBOWCTBA, MpPHUMEHEHUE.
[Tpupoanbie coeAMHEHUSI, OMOIOTUYECKAs POIIb.

Xanbkorensl. OOmas  xapakTepUCTUKAa Ha  OCHOBaHMM  MOJIOXKEHUS B
Ilepuoguueckoit cucreme J[.M. MenneneeBa U CTpOeHHUs aTOMOB. AJUIOTPOIUSL.
XanpKOreHbl — MPOCThIE BELIECTBA, MMOIYyYEHNE U IPUMEHEHUE KUCIOPOJIa U CEPBI.
[Ipupoanbie cOeAMHEHHSI, OMOIOTUYECKAs POIIb.

OnemeHnThl VA rpynmbel. O0mas xapakTepuUCTHKa HAa OCHOBAHHMH IIOJIOKEHUS B
[lepuonnueckoit cucreme .M. MenneneeBa u crtpoenus atomoB. CTpoeHue
MOJICKYJIBI a30Ta W aJUIOTPONHBIX Moaudukanuii ¢ocdopa, duzndeckue u
XUMHUYECKHE CBOMcTBa. Bomopomneie coeamHeHus. Okcuabl azora u Qocedopa,
COOTBETCTBYIOIIME UM KHUCIOTHL. Conu 3TuxX KUCIOT. CBOMCTBA KHCIOPOIHBIX
coenuHeHnil azora u ¢ocdopa. [Ipuponneie coegmHeHus azora u (docdopa,
OuosIOrn4ecKas poJib.

OnemenThl [VA rpymmel. O6mas xapakTepUCTHKAa Ha OCHOBAHHWH TIOJIOKCHHS B
[Tepuonnueckont cucreme [I.M. MenzaeneeBa U CTpOEHUsI aTOMOB. YTJIEPOI U €0
aiumotponus. CBOWCTBAa aJUTOTPOIMHBIX MOIU(UKAIMNA Yriiepoaa, WX 3HAYEHUE U
npuMeHenue. OKCHIBI M TUAPOKCHABI YIJIEpoJa U KPEMHHs, UX XUMHUUYECKHE
cBoiictBa. IlpupomooOpa3zyromas pojib yriaepoja s XUBOH M KPEeMHUS IS
HEXHUBOW TpHUponbl. d-31eMeHThl: ocoOeHHocTu ctpoenusi atomoB (IB — VIIIB
rpynmn). Menp, LMHK, XpOM, 3>K€Jle30, MapraHel] KakK IpOCThIe BEILECTBa,
dbusnyueckue W XMMUYECKHe CBoicTBa. llpuponHble coequHEHUs, TOIy4YeHHE,
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npUMeHeHHne. XapakTep OKCUIOB U TMAPOKCHAOB 3THUX 3JIEMEHTOB B 3aBUCUMOCTH
OT CTETIEHU OKUCIICHUS 3TUX METAJUIOB

Pasznea 2. Oprannyeckasi XuMus 51

Tema 2.1 IIpenmer Conepxanue yueOHOro MaTepuasa 6 J1 04, JI1.05, JI.09,

opranuueckod xumuu. | [Ipenmer opranudeckoid XuMuu. I[loHSATHE 00 OpPraHMYECKOM BEIIECTBE U 2 JJ12,J114

Teopus crpoeHus opranuueckoil xumuu. KpaTkuii ouepk pa3BUTHS OpPraHUYECKOM XUMUH. M.01-0.9

OpraHUYECKUX KpyroBoport yriepoaa B npupoze. [1.6.6. 1.1.1

COCIMHECHU. Teopust crpoeHus opranndyeckux coenuHeHuilt A.M. bytnepoBa. OcHOBHbIE [1.6.6 1.1.2
MOJIOKEHUs Teopuu cTpoeHusi A.M. byrtnepoBa. XumMmuueckoe CTpOeHHE U [1.6.6. 1.2.1
CBOWCTBa opraHuueckux BemecTB. [lonstue 06 wuzomepuu. CTpoeHue aToma [1.6.6. 1.2.3
yrieposa. [1.6.6.1.2.4
KoBanentHass xumuyeckasi CBs3b. lloHaTne rubpuamzanuu. Pa3nuuHbie BHIBI 11.6.0.1.2.5
rudpunu3anuu 1 (GOopMbl aTOMHBIX opOuTanield. ['eoMeTpuss MOJEKyN BEIIECTB, [1.6.6. 1.2.6
00pa30BaHHBIX AaTOMaMHU YIJIEPOAAa B Pa3IMYHBIX COCTOSHHSX THOPUIM3AINU. [1.6.6. 1.5.1
Knaccudukanus opranndeckux coennaennid. [lonatre QyHKIIMOHATBHOU TPYIIITHI. [1.6.6.1.5.2
Knaccupukanus mo tumy (yHKIHMOHANBbHOM rpynibl OCHOBBI HOMEHKIIATYPHI [1.6.6.1.6.1
OpraHMYeCcKUX BellecTB. TpuBHaidbHble Ha3BaHusd. Homenknatypa I[UPAC — [1.6.6.1.6.2
NPUHIUIBI 00pa30BaHMsI HA3BaHUH, CTAPIIMHCTBO ()YHKIIMOHAIBHBIX TPYIIIL. [1.6.6.1.7.1

THunbel XUMHUYECKUX CBsI3€H B OPraHUYECKUX COSAMHEHHUSAX U CIOCOOBI UX Pa3pbIBa.
Krnaccudukanus KOBAJICHTHBIX CBSI3€H IO AJIEKTPOOTPHUIIATEIHLHOCTH CBSI3aHHBIX
aTOMOB, CHOCO0Yy  TMepeKpblBaHUs  OpOuTanei, KpaTHOCTH, MEXaHU3MY
obpazoBanus. CBs3b HPUPOABI XMMHYECKOH CBSI3U C THUIIOM KPUCTAJUIMYECKOM
pEeIIeTKH BeIecTBa W €ro (U3UYECKUMHU CBOMCTBaMH. [ OMOJTUTHYECKHUU U
TeTePOIMTUYECKUN  pa3pbiBbl  cBsizeil. [loHsTHe  cBOOOOHOrO  paguKana,
HYKJICO(PUITBHON U 3JIEKTPODUILHON YaCTHIIBI.

Knaccudukanus peakiuii B OpraHn4eckoi XUMHUUA. TUIIBI U MEXaHU3MbI PEaKIIH.
CybOctpar u pearent. Knaccudukanus peakuuii 1Mo M3MEHEHHIO B CTPYKTYpE
cyOcTpara (IprucoeJMHEHNE, OTIICTIICHNE, 3aMellleHIe, N30MEpU3alus) U 110 THITY
peareHTa (paauKalbHBIC, HYKICODUIbHBIE, 3JIeKTpoduibHbIE). PasHOBHAHOCTH
peaknmii  kaxaoro Tumna. OcoOEHHOCTH OKUCIUTEIbHO-BOCCTAaHOBHUTEIBHBIX
peaKkuuii B OpraHu4eCcKOi XUMHUH.

CoBpeMEHHBIE NPEACTABICHUS O XUMUYECKOM CTPOEHUM OPraHUYECKHX BELIECTB.
OcHOBHBIE HampaBJIeHUs pa3BUTUs Teopuu cTpoeHus A.M. bytieposa. M3omepus
n ee Buapl. CTpyKTypHass H30MEpHs: MEXKKIIACCOBasl, YIJIEPOJHOIO CKEJIETa,
MOJIOXKEHUS KpaTHOW CBs3M M (GYHKIHMOHAIBHOW Tpynnbl. IIpocTpaHcTBeHHas
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M30MEpHsl: TeOMEeTprUYecKas U onTuueckas. buomornyeckoe 3HaueHUE ONTHYECKOM
nzomMepun. B3anMHOe BIHMsIHME aTOMOB B MOJIEKYyJaX. DJIEKTPOHHBIE 3(PQPEKThI
aTOMOB, MHIYKIIMOHHBIN 2 (deKT, Me3oMepHbIi 3D deKT, 0cCOOEHHOCTH
JlaGopaTopHbie pabOThI 2
OO6Hapy>keHue yriepoja u BOJI0OpOa B OpraHM4eCKOM COETUHEHUH.
[IpakTruyeckas pabora 2
WsroroBnenue Monened MOJIEKYJ — MPEACTaBUTENIEHM pa3HbIX KIJIACCOB
OpPraHUYeCKUX BEIIECTB.
CamocrosiTenpHas paboTa 00yJaronuxcs 4

Tema 2.2 [Ipenensubie | CopepkaHue yueOHOTO MaTepuaa 6 J1 04, J1.05, JI.09,

YTJIEBOJAOPOBI. I'omonornueckuii  psim  ankaHoB. OCOOCHHOCTH CTPOCHHS. OJEKTPOHHOE | 2 JI12,J114
IIPOCTPAHCTBEHHOE CTPOECHHE MOJIEKYJbl MeTaHa. ['oMojornyeckuil pax u M.01-0.9
n3omepus nmapaduroB. HomeHnkmarypa ankanoB. @usnyeckne cBoWcTBa. AJIKaHBI B [1.6.6. 1.1.1
npupoje. XUMHUYECKHE CBOWCTBA alkaHOB. Peakumu ranorenuposanus (H.H. [1.6.6 1.1.2
CemenoB), mutpoBanus (mo KonoBamoBy). MexaHu3M peakiuy XJIOPUPOBAHUS [1.6.6. 1.2.1
alkaHoB. Peakuuu AeruapupoBaHUs, TOPEHMS, KATAIUTUYECKOIO OKHMCICHUS. [1.6.6. 1.2.3
Kpekunr ankaHoB, BUJIbl KPEKMHTA, TPUMEHEHUE B TPOMBINLIEHHOCTH. [Inponus u [1.6.6.1.2.4
KOHBepcus MeraHa. Mzomepusarusi. [1.6.6. 1.2.5
[IpumeneHnne u CcrocoObl TOJYYCHHS aJIKaHOB. [IpOMBIIIEHHBIE CIOCOOBI [1.6.6. 1.2.6
MOJyYeHUS: W3 TPHUPOJHBIX MCTOYHHKOB, KPEKUHI TapaduHOB, MOIy4YCHUE [1.6.6. 1.2.7
CUHTETHYECKOTO O€H3WHa, ra3uduKaus Y, THAPUPOBAHUE  AJKAHOB. [1.6.6.1.2.8
JlaGopaTopHble crmocoObl MoNy4YeHHs: CHUHTEe3 Bropia, aekapOOKCHIMpOBaHHE, [1.6.6. 1.4.1
ruaponu3 kapbuma amomuHus  [luknoankanel. ['omonmoruueckwit  psg  u [1.6.6. 1.5.1
HoMeHKkarypa. Ilonarue o Hanpsokenun nukna. M3omepus. Ilomydenue u [1.6.6. 1.5.2
¢duznveckue CBOMCTBA. XWMHUYECKHE CBOMCTBA. Peaknuu NpUCOCTMHEHHUS W [1.6.6.1.6.1
paIMKAIBHOTO 3aMEITICHHSI. [1.6.6.1.6.2
Jlaboparopubie pabOTHI: 2 [1.6.6.1.7.1
[Tony4yeHue MeTaHa M U3y4€HHUE €0 CBOUCTB.
Nzrorornenue napadhMHUPOBAHHON Oymaru, MCTBITAHUE €€ CBOMCTB: OTHOIIICHUE
K BOJIC M JKUPaM.
OOnapyxeHue BOJABI, CaXH, YIJIEKUCIOr0 Ta3a B NPOAYKTaX TOPEHUS
napauHOBOM CBEYH.
O3HaKOMJICHHE CO CBOMCTBAMH TBEPBIX Mapa(uHOB.
[TpakTrueckas pabota 2

CocraBienue GopMys H30MEpOB AJTKAHOB.

31




HaumeHoBaHue Conep:xanue yuye0HOro marepuaja u (pOpMbl OPraHu3anuM AesITeJIbHOCTH Oo0bem | IlpakTHyecka JocTuxenue
pa3/ieJioB M TeM o0y4yaromuxcs 4acoB | fl MOATOTOBKA pe3yJabTara
CamocrosiTenpHas paboTa 00yJaronuxcs 4
Tema 2.3 OtunenoBsie | CozpepikaHue yueOHOTO MaTepuaa 6
Y TUCHOBBIE [l'omonornyeckuii psij aJIKEHOB. DJIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHUE 4 3 JI1 04, J1.05, JI.09,
YTIIEBOJAOPOABL. MoOJIeKyabl 3TwieHa. OOmas ¢opmyna ankeHoB. HM3omepus. Pusnmdeckue J112,J114
CBOMCTBAa. XMMHYECKHE CBOMCTBa ajikeHOB. IIpaBmio MapkoBHuKOBa. Peakumu M.01-0.9
raJIOT€HUPOBAHMS, TUAPOTraJOreHUPOBAHUs, TUAPATALMH, THIAPUPOBAaHUs. Peakuun [1.6.6. 1.1.1
nojauMepuszauuu. ['openue, peakiuu okucieHus. Peakuus Baruepa I1.6.6 1.1.2
[IpumeHeHne u crmocoObl TONY4YEHHs aJKeHOB. [IpuMeHeHWe »STWieHa U [1.6.6. 1.2.1
nponwieHa. [IpoMbIieHHbIe CTIOCOOBI ToNydeHusl. Peakiuu neruapupoBaHus U [1.6.6. 1.2.3
KpekuHra. JlabopaTopHble criocoObl MOTydeHHs. [1.6.6. 1.2.4
Ankanuenpl. OCOOCHHOCTH DJJIGKTPOHHOTO M TPOCTPAHCTBEHHOTO CTPOCHHUSI. [1.6.6. 1.2.5
Homenknarypa. Peakuun 1.4-npucoenunenus. [lonmumepusanus. CrocoObt [1.6.6. 1.2.6
MTOTyYCHUS [1.6.6. 1.2.7
OcCHOBHbIEC TOHATHS XMMHUHU BBICOKOMOJICKYJSIPHBIX COCIMHEHHMH (Ha mpumepe [1.6.6. 1.2.8
MPOIYKTOB MOJIMMEPHU3AIIMN aJTKEHOB, aIKaIueHOB, MX MPOU3BOIHBIX). MoOHOMED, [1.6.6. 1.4.1
MIOJINMEpP, PpEeaKkUMsl MOJUMEpPU3ALMM, CTENEHb IOJIMMEPU3aLUU, CTPYKTYpHOE [1.6.6. 1.3.2
3BeHO. Tumbl  moauMepHbIXx — nened.  CrepeoperyispHble  MOJUMEPBI. [1.6.6. 1.5.1
TepmoracTUYHbIE U TEPMOPEAKTUBHBIE MOTUMEpHL. [lmacTMaccsl U 37acTOMEpHI. [1.6.6. 1.5.2
[Mommatrnien.  Kartaimzatoper  Ilurnepa- Harra. ITlomunponumnen. Teduiow, [1.6.6.1.6.1
nosnBuHUIXJI0opuA. Kayuyku. Cononumepsl. Bynkanuszamus kayuyka [1.6.6.1.6.2
Jlaboparopubie pabOTHI: 2 [1.6.6.1.7.1
OOHapy>xeHue HeMpeaesbHBIX YTIEBOJOPOB B KEPOCHHE, CKUIHIAPE.
O3zHakoMJIeHHEe ¢ 00pa3aMy MOJIUATUIICHA U MTOJUIPOIUIICHA.
Pacnio3HaBanue 00pa3IoB aIKaHOB M aJKEHOB.
CamocrosiTenpHas paboTa 00yJaronuxcs 4
Tema 2.4 Conepxanue yueOHOro MaTepuasa 4 J1 04, J1.05, JI.09,
AlIETUIEHOBBIE ['omoniornyeckuii psii amKUHOB. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE 2 JJ12,J114
YIIIEBOIOPOABI. MoJIeKyabl anerwieHa. OOmas ¢opmyna ankuHOB. M3omepus. Pusndeckue M.01-0.9
CBOMCTBAa. XMMHUYECKUE CBOMCTBA W MpuMeHeHHe ankuHOB. Peakmus Kydeposa. [1.6.6. 1.1.1
IIpaBmiio MapkoBHuKOBa. [loaBrXkHOCTE aToMa BOAOpOJa (KUCIOTHBIE CBOWCTBA). [1.6.6 1.1.2
Oxkucnenue. Peaknus 3enunckoro. [Ipumenenue. [lonuBununanerar. [lonydenne [1.6.6. 1.2.1
asniknHOB. [losryyeHue areTnieHa MUPOJIU30M METaHa M KapOUTHBIM METOJIOM [1.6.6. 1.2.3
[IpakTuueckoe 3anarue 2 [1.6.6.1.2.4
W3roToBnenne MoeIei MOJIEKYIl alKHHOB, MX N30MEPOB. I1.6.6.1.2.5
I1.6.6. 1.2.6
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[1.6.6. 1.2.7
[1.6.6. 1.2.8
[1.6.6. 1.4.1
[1.6.6. 1.3.2
[1.6.6. 1.5.1
[1.6.6. 1.5.2
[1.6.6.1.6.1
[1.6.6.1.6.2
11.6.6.1.7.1
Tema 2.5 Conepxanue yueOHOro MaTepuasa 2 J1 04, J1.05, JI.09,
ApoMarndeckue l'omonornueckuii psix apeHoB. beH3051 — MpencTaBUTeNb apeHOB. DJIEKTPOHHOE U JJ12,J114
YIJIEBOIOPOABI. IPOCTpAaHCTBEHHOE CcTpoeHue Oenzona. Homenkmarypa. OOmas ¢opmyna. M.01-0.9
duznyeckue cBONCTBA. [1.6.6. 1.1.1
XUMHUYECKHE CBOMCTBa apeHoB. Peakiuu 3JeKTpOPHUIBLHOTO  3aMELICHHS, [1.6.6 1.1.2
HUTPOBaAHUS, CyIbGupoBaHus. Peakiiuu ruipupoBaHus U IPUCOSTUHEHUS XJI0pa K [1.6.6. 1.2.1
6en3oiy. OcoOeHHOCTH XMMUYECKHX CBOMCTB rOMOJIOroB OeH3oi1a. OpueHTaHThI | [1.6.6. 1.2.3
u Il pona. [1.6.6.1.2.4
[IpumeHnenne u crmocoObl TONy4YeHHUsS apeHOB. [IpHpoOIHBIE HCTOYHHUKH. [1.6.6. 1.2.5
ApomaTu3anus aJIKaHOB ¥ IIUKJI0ATIKAHOB. AJIKWIMPOBAaHUE OEH307Ia. [1.6.6. 1.2.6
CamocrosrenbHas paboTa 00yJaromuxcs 4 [1.6.6. 1.2.7
[1.6.6.1.2.8
[1.6.6. 1.4.1
[1.6.6.1.3.2
[1.6.6. 1.5.1
[1.6.6.1.5.2
[1.6.6.1.6.1
[1.6.6.1.6.2
11.6.6.1.7.1
Tema 2.6 [Tpuponnbie Coneprxkanne y4eOHOr0 MaTepurana 2 JI104, J1.0S5, J1.09,
VCTOYHUKU Hedts. CoctaB u ¢usuueckue cBorcTBa. TOMIMBHO-?HEPTETHUECKOE 3HAUCHHE. 1 J112,J114
YTJIEBOJIOPOIOB. [IpompimieHHass  mepepabotka. Pextudukanms. Bropuunas mepepaboTka M.01-0.9
HeprenpoaykroB.  Kpekunr. V3omepuzanus  amkaHOB.  AJKUJIUPOBAHUE I1.6.6. 1.1.1
HETIPEACIbHBIX  YIIIeBOIOpOAoB. Pudopmunr nHedTenpomykToB. KadectBo [1.6.6 1.1.2
aBTOMOOMIILHOTO TOIUTHBA. OKTaHOBOE YHUCIIO. [1.6.6. 1.2.1
[Tpuponnbiii 1 monyTHbIN HedTsHbIE ra3bl. CpaBHEHUE COCTAaBa M MPAKTHYECKOE [1.6.6.1.2.3
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HCIOJIb30BaHUE. [1.6.6.1.2.4
Kamennsiit yrons. KoxcoBanue, BakHEHIIME NPOAYKTHI 3TOrO IpolEecca. [1.6.6. 1.2.5
CoenuHeHus, BbIACISIEMbIE W3 KAaMEHHOYTOJbHOM CMOJBL. DKOJOTHYECKHE [1.6.6.1.2.6
acIeKThl JOOBIYH, NEPEePaOOTKU U MCIIOJIB30BaHHS TOPIOUUX HCKOMAEMBIX. [1.6.6. 1.2.7
JlabopaTopnbie pabOThI 1 [1.6.6.1.2.8
Onpenenenre HATMYKS ATIKEHOB U QJIKMHOB B KEPOCHHE. [1.6.6. 1.4.1
PactBopuMocTs paznuuHbIX HedTenmpoaykToB (OeH3MHA, KEPOCHHA, Ba3enHa, [1.6.6.1.3.2
napaduHa) Apyr B ApYyTe. [1.6.6. 1.5.1
CamocrosiTenbHas pabota 00y4Jaroumxcs 4 [1.6.6.1.5.2
[1.6.6.1.6.1
[1.6.6.1.6.2
[1.6.6. 1.6.3
11.6.6.1.7.1
Tema 2.7 Conepxanue yueOHOro MaTepuasa 4 2 J1 04, J1.05, JI.09,
I'mapokcunbHbIE Crpoenne wu kiaccudukanus crnuptoB. Kiaccudukamus. DIEKTpOHHOE U 2 JJ12,J114
COCIMHEHUSI. MPOCTPAHCTBEHHOE cTpoeHue. Dusznueckue cBoucTBA. MexMoIeKyIspHas M.01-0.9
BOJIOPOJIHASl CBA3b. ['OMOJOTMYECKUM Pl MPEACIbHBIX OJHOATOMHBIX CIHPTOB. [1.6.6. 1.1.1
N3omepus u Homenkiarypa. O6mas ¢popmyna. [1.6.6 1.1.2
XUMHYECKHE CBOMCTBA aJIKaHOJIOB. PeaknuoHHas cHocoOHOCTh. Peakium, [1.6.6. 1.2.1
MOATBEPXKJIAIOIINE KHUCIOTHBIE CBOMCTBAa coupTtoB. Peakuuu 3amerieHus 11.6.6.1.2.3
THAPOKCOTpyNIbl. MexxMoneKkysipHas aeruaparanus. CioxHbie 3OHUphI, peakius [1.6.6.1.2.4
srepudukany. OKUCIEHHE U OKUCIUTEIbHOE JeTUAPUPOBAHHE. [1.6.6. 1.2.5
Croco0sI moyueHus CIupTOB. [ MApOIINU3 TaToTeHAIKaHOB. [ napaTarus aiKeHOB. [1.6.6. 1.2.6
Boccranosnenue kapOOHUIBHBIX COCTUHEHUH. [1.6.6. 1.2.7
OtnenbHbIE TPEACTABUTENH aJIKAaHOJIOB. MeTaHoI, €ro Mojay4eHrue U NIpUMEHEHUE. [1.6.6.1.2.8
buonornueckoe neiictBue. Cnemuduueckue crnocoObl IOJyueHHE STaHOJA. [1.6.6. 1.4.1
dusnonornyeckoe AecTBrE (CHIIbHEHIIINI HAPKOTHK). [1.6.6.1.3.3
MHoroaToMHbIe cniupThl. M3oMepus 1 HoMeHKIaTtypa. OCOOEHHOCTH XUMHYECKHX [1.6.6. 1.5.1
CBOMCTB, MX Kaue€CTBEHHOE OOHApYy>KEHHE. DTUJICHTIIMKOJIb, TIulepuH. CrocoObI [1.6.6.1.5.2
UX MOJyYeHHUS, TPAKTUIECKOE TPUMEHEHHE. [1.6.6.1.6.1
®eHo. DJIEKTPOHHOE W MPOCTPAHCTBEHHOE CTpOeHHE. XUMHUYECKHE CBOMCTBA: [1.6.6.1.6.2
6poMupoBaHne, HuTpoBaHHe. OOpa3oBaHME OKPANIEHHBIX KOMILIEKCOB ¢ Fe™. [1.6.6.1.7.1

ITpumenenue. [lonyyenue.

JlaGopaTopHble paOOTHI:
M3y4yeHne pacTBOPHIMOCTH CITUPTOB B BOJIE.
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[TpakTrueckue paboThI 1
Cocrasiienne (GopMyIl OpraHUYECKUX COCTUHEHHIMA
CamocrosiTenpHas paboTa 00yJaronuxcs 4
Tema 2.8 Anbnerunsl u | Copepikanue yueOHOTO MaTepuaa 4 J1 04, J1.05, JI.09,
KETOHBI. ['omonornueckue psAnbl  anbAETUIOB W KETOHOB. OJJEKTPOHHOE CTPOCHHUE 2 J112,J114
KapOoHMIbHON Tpymnmnel. M3omepuss u HoMeHKinarypa. Pusnyeckue CBOICTBA. M.01-0.9
XUMHYeCKHe CBOMCTBA alIbJIETHA0B U KETOHOB. Peakiimyu oKMCIEHUS albIeruaoB. I1.6.0. 1.1.1
Peakiun mnonukoHzaeHcanuu: oOpa3oBaHue  (peHon(pOopMaNbICTHAHBIX CMOJL [1.6.6 1.1.2
[IpumeHneHne u monydeHne KapOOHWIBHBIX COCTMHEHUM. AJIBJETHIBI U KETOHBI B [1.6.6. 1.2.1
npupoae (3dupusie macna, pepomonsl). [lonydenue. OTaenbHbBIC TPEICTABUTENH, [1.6.6.1.2.3
CIOCOOBI MOJTYyYCHUS U IPUMEHCHHE [1.6.6.1.2.4
[TpakTudeckoe 3aHaTHE 2 [1.6.6.1.2.5
N3yuenne BOCCTAaHOBUTEIBHBIX CBOWCTB alIbJIETHIOB: PEAKIUS «cepeOpsHOTO [1.6.6.1.2.6
3epkama», BoccTaHoBiaeHue  ruapokcuaa wmenu  (II).  BzammopnelictBue 11.6.6.1.2.7
dhopmasibierua ¢ THAPOCYIbOUTOM HATPHS [1.6.6.1.2.8
CamocrosTenbHas paboTa 00yJaromuxcs 4 [1.6.6. 1.4.1
[1.6.6. 1.5.1
[1.6.6. 1.5.2
[1.6.6.1.6.1
[1.6.6.1.6.2
11.6.6.1.7.1
Tema 2.9 Kap6onoseie | CozpeprkaHue yueOHOTO Marepuaa 6 1 J1 04, J1.05, JI.09,
KHUCJIOTBI U UX ['omonornueckuii  psa  TPENETbHBIX  OJHOATOMHBIX  KapOOHOBBIX  KHCJIOT. 2 J112,J114
IIPOU3BOHBIE Knaccudukanus. D7IeKTpOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE KapOOKCHIIbHON M.01-0.9
rpynnsl. HoMeHknaTypa u uzomepusi. MexMoneKynsipHble BOJOPOJAHBIE CBS3H, UX [1.6.6. 1.1.1
BIIMSIHME Ha (pr3MyYecKue CBOMCTBA. [1.6.6 1.1.2
XuMUYecKkue CBOWCTBa KapOOHOBBIX KUCIOT. Peaknum  strepudukanuu. [1.6.6. 1.2.1
AHTHIPU[IBL, UX TTOJyYEHUE U IPUMEHEHUE [1.6.6. 1.2.3
CriocoObl TIONTydeHUsT KapOOHOBBIX KHUCIOT. OTHEnbHBIE MPEACTABUTEIN W UX [1.6.6.1.2.4
3HaueHue. [lomydeHue: OKHMCIICHHE allKaHOB, AalKCHOB, IEPBHYHBIX CIHUPTOB, [1.6.6. 1.2.5
aNbJACTUIOB. BakHeHIIne mpecTaBUTeNd, UX MOTyYeHrne, OHoJoruueckasl posib, [1.6.6. 1.2.6
MIPUMECHCHHE. [1.6.6.1.2.7
Cnoxnaeie a¢upsl. CrtpoeHue wu HoMeHKiIarypa. CrmocoObl MOTy4YeHHS. [1.6.6.1.2.8
Oo6parumocth peakuuu sTepudukanuu. OOpazoBaHHE CIOXHBIX MOIMAI(YUPOB. [1.6.6. 1.4.1
[Tonmmatrnentepedranar. Jlapcan. XuMudueckue CBOMCTBA U MpuUMeHEHHE. JKUpBhL. [1.6.6.1.3.2
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pa3aeyioB M TeM o0yJarmuxcs 4YacoB | f1 MOJArOTOBKA pe3yJbTara
3aBUCUMOCTh KOHCHUCTEHIIMM JKMPOB OT HMX COCTaBa. XHMHYECKHE CBOMCTBA: [1.6.0.1.5.1
THIPOJIN3, OMBUICHUE, TUApUpOBaHKe. buonorudeckas poib, MpuMEeHEHUE [1.6.6. 1.5.2
Conu kapOOHOBBIX KHCIOT. Mpbuta. CriocoObl TONY4YeHHS coyieil. XUMHUUYECKHE [1.6.6.1.6.1
CBOWCTBA: THUAPOJIN3, pEaKIMsi HMOHHOro oOMeHa. Mputa. OTHOIIEHHE MbBUIA K [1.6.6.1.6.2
)kectkoi Boge. CMC. [1.6.6.1.7.1
JlaGopaTopHbie pabOTHI: 2

B3anmoneiicTBre pacTBOpa YKCYCHOM KHCJIOTBHI C MarHMeM, OKCHUJIOM IMHKA,
ruapokcuaom xenesa (I1I), pactBopom kapboHaTa Kaus U cTeapaTa Kajius.
O3HakomieHHE ¢ 00pa3iaMu CIOKHBIX 3PUPOoB. OTHOIIEHHUE CIOXKHBIX YPUPOB
K BOJIC U OpPraHWYECKUM BelIlecTBaM. BBIBeJICHHE >KUPHOTO TSITHA C TOMOIIBIO
CJI0KHOT0 3¢upa. PacTBOPUMOCTB KUPOB B BOJIE U OPraHMYECKUX PACTBOPUTEIISX.
[MpakTHyeckre paboThI: 2
CpaBHEHHE MOIOIIUX CBOMCTB X034MCTBEHHOTO Mbuia 1 CMC B 5KE€CTKOM BOJIE.
PacTBOpUMOCTh pa3nuuHbIX KapOOHOBBIX KHCJIOT B Boje. B3aumonelicTBue
YKCYCHOM KHCIOTBHI C MeTauiamMu. [lomydeHne nM30aMmuIIOBOTO 3dupa YKCYCHOM
kucnoTel. CpaBHEHHE CTENEHU HEHACBIIIEHHOCTH TBEPIOTO U KUAKOTO KHPOB.
Owmbutenne xupa. [lomydeHne Mputa U U3ydeHHE €ro CBOMCTB: MEHO0Opa3OBaHMS,
peaxiuii HFOHHOTO OOMEHa, THAPOIIN3a, BBIICICHHSI CBOOOTHBIX )KHUPHBIX KUCIOT
CamocrosiTenpHas paboTa 00yJaronuxcs 4
Tema 2.10 YrneBoapsl. | CozpeprkaHue yueOHOTO MaTepuaa 6 1 J1 04, J1.05, JI.09,

[Tonssitue 006 yrmeBomax. Kimaccudukanuss yrieBomoB. MoHo-, 1u- u 2 J112,J114
MOJINCAaXapubl, NPEICTABUTENN KaXKIAOW TIpynmbl YyrieBoJoB. buonormueckas M.01-0.9
pOJIb. [1.6.6. 1.1.1
Momnocaxapuabsl. Ctpoenue u ontuueckas nzomepusi. Knaccuduxauus. @opmysst [1.6.6 1.1.2
Oumepa u Xeyopca. Baxkneimue npeacraButrend MoHo3. ['moko3a. CtpoeHue u [1.6.6. 1.2.1
¢usnueckue cpoiictBa. TayTromepusi. XUMHUYECKHUE CBOWCTBA. Pa3nW4YHbBIC THUIIBI [1.6.6.1.2.3
OpoxeHust (CIUPTOBOE, MOJIOYHOKHCIO0E). [oko3a B mpupoxae. buonorndeckas [1.6.6.1.2.4
poiib U mnpuMeHeHue. PpykTo3a — u30Mep TIUIOKO3bl. CpaBHEHHE CTPOCHUS [1.6.6.1.2.5
MOJICKYJI TJTFOKO3BI U (PPYKTO3BI U XMMHUYECKUX CBOMCTB. DpyKTO3a B MPHUPOJIE, [1.6.6. 1.2.6
ouosiornueckas posb [lenro3sl. Pubosza u nezokcupudosza. CrpoeHue MoJeKy. [1.6.6. 1.2.7
Hucaxapunpl. Ctpoerne. Criocod cowieHeHus UKIOB. CTPOGHUE U XUMHUYECKHE [1.6.6.1.2.8
CBOWCTBA caxapo3bl. TEXHOJOIMYECKHE OCHOBBI IPOM3BOACTBA. Jlakro3a wu 11.6.6. 1.4.1
MajbT03a — H30MEPHI CaXapOo3bl. [1.6.6.1.3.3
ITonucaxapunsl. Crpoenue. CTpoeHue MOJEKyabl Kpaxmana. Puszndeckue [1.6.6. 1.5.1
CBOIMCTBA, HAaXOXKJCHWE B TMPUPOJEC M OHOJOTHYECKass pOJb. [ JIMKOTEH. [1.6.6.1.5.2
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XumMuyeckue cBoMcTBa Kpaxmaia. CTpoeHHE 3JIEMEHTApHOTO 3BEHA IEJIII0JIO3BI. [1.6.6.1.6.1
I'uaponns 1ensrono3el, 00pa3oBaHUe CI0XKHBIX APHPOB. VICKycCTBEHHBIE BOJIOKHA. [1.6.6.1.6.2
Haxosxnenue B mpupoje v Ouosiornueckasi poJib 1esuTtos103b6l. CpaBHEHHE CBOWCTB [1.6.6.1.7.1
KpaxMaJia U 1eJUTI0II03b]
Jlaboparopubie pabOTHI: 4
O3nakomiieHHE ¢ (U3NYECKUMHU CBOWCTBAMH TIIIOKO3bI 3HAKOMCTBO € 00paszliaMu
MOJINCAXapUIOB.
OOHapyxeHue Kpaxmaja C IOMOIIBIO KauyeCTBEHHOM peakiuu B Mexe, Xieoe,
Horypre, MaprapuHe, MaKapOHHBIX U3JENUSIX, KpyTIe.
CamocrosrenbHas paboTa 00yJaomuxcs 4
Tema 2.11 AmuHHI, Coneprxkanne y4eOHOr0 MaTeprana 4 JI 04, JI.05, JI.09,
aMUHOKHUCIOTHI, Oenku. | Kiaccudukaiuss u u3omepuss aMUHOB. [lepBUYHBIC, BTOPUYHBIC M TPETHYHBIC 2 2 J112,J114
amunbl. Knaccudukamus. ['oMonorndeckue psasl MpeaeabHbIX anu(aTHuecKuX H M.01-0.9
apOMaTUYeCKUX aMUHOB. MI30MepHs 1 HOMEHKJIaTypa [1.6.6. 1.1.1
XUMUYECKUE CBOMCTBA AaMHUHOB. AMHMHBI Kak OpPraHMYECKHE OCHOBAHUA. [1.6.61.1.2
CpaBHEHHE XMMHMUYECKHUX CBOWCTB alM(PaTUYECKUX U ApOMATUUYECKUX AMHHOB. [1.6.6. 1.2.1
OO6pa3oBanne aMuJ0B. AHWIMHOBBIC KpacuTenu. llommaMunbl ¥ MOJMAMUIHBIC [1.6.6.1.2.3
CHUHTETHYECKHE BOJOKHA. [IpuMeHeHwe u momydyeHue amuHOB. I[lomydenue. [1.6.6. 1.2.4
Pa6oter H.H. 3unnna Amunokucnotsl. Knaccudukamus u crpoerne. Onruyeckas [1.6.6.1.2.5
uzomMepusi G-aMuHOKHCIOT. Homenkmarypa. bumonspusie wuonbl. Peakuus [1.6.6. 1.2.6
koHaeHcauuu. IlentugHas cBs3b. CUHTETHMYECKHE BOJIOKHA: KalpOH, JHAHT. [1.6.6. 1.2.7
Knaccupukanuss BonokoH. IlomydyeHue aMHUHOKHCIOT, WX TNPUMEHEHUE U [1.6.6. 1.2.8
Oouosnorudeckas poib. benku — mnpupomHsie mnoiauMmepbl. CTPYKTypbl O€NKOB. [1.6.6. 1.4.1
Xumuueckue cBoiicTBa. buonornueckue ¢GyHKIMM, HMX 3HaueHWe. benku — [1.6.6. 1.3.3
KOMITOHEHT THIIH, TpoOsiemMa 0€TKOBOTO TOJIOAHUS U IYTH €€ PEIICHMS. [1.6.6. 1.5.1
Jlaboparopubie pabOThI 2 [1.6.6.1.5.2
PactBopenune 6eKOB B BOJIE M X KOATYJISIIHS. [1.6.6.1.6.1
Obnapyxenue Oenka B KypuHOM siiiiie U MoJoke. Jlenatypamus 6enka. L[BeTHbIe [1.6.6.1.6.2
peakiuu OEIKOB. [1.6.6.1.7.1
CamocrosrenbHas pabora 00yJaommxcs 4
Tema 2.12 Coneprxanue yueOHOro MaTepuasa 1 J1 04, J1.05, JI.09,
A3oTcoaepkaiiue Hyknennoseie kucnotel. [Ipupoaneie noaumepsl, ux crpoeHue, npumepsl. ATD u JI12,J114
TeTEPOLUKINYECKUE AJ1® ux B3auMoOIIpeBpaleHUe U poJib 3Toro npouecca B npupone. JJHK u PHK. M.01-0.9
COCIMHEHMUS. Crpoenne JIHK, ee mepBuuHasi u BTOpu4Has CTpykTyphl. Permkamus JIHK. [1.6.6. 1.1.1
HyxiiennoBble Ocob6ennoctu crpoennst PHK. Tunst PHK u ux Ouonoruyeckue GyHKIHUU. 11.6.6 1.1.2

37




HaumeHoBaHue Conep:xanue yuye0HOro marepuaja u (pOpMbl OPraHu3anuM AesITeJIbHOCTH Oo0bem | IlpakTHyecka JocTuxenue
pa3/ieJioB M TeM o0y4yaromuxcs 4acoB | fl MOATOTOBKA pe3yJabTara

KHCJIOTHI. buocunte3 Oenka B xuBoM KieTke. ['eHHas uHkeHepus. TpaHcreHHbIE (DOPMBI [1.6.6.1.6.1
pacTeHuil U )KUBOTHBIX. [1.6.6.1.6.2
CamocrosiTenpHas paboTa 00yJaronuxcs 4 [1.6.6.1.7.1

Tema 2.13 Conepxanue yueOHOro MaTepuasa 1 1 J1 04, J1.0S5, JI.09,

buonornueckue ®epmenTsl. buonorundeckue katanu3aTropbl OenkoBod mpuponabl. CTpoeHue u JJ12,J114

aKTUBHBIC COENMHEHN. | cBoiicTBa. Knaccudukanus.  3aBHCHMOCTh  aKTHMBHOCTH — (DEPMEHTOB  OT M.01-0.9
TeMriepatypsl U pH-cpeanl. 3HaueHre B OMOJIOTHN U TIPUMEHEHHE. [1.6.6. 1.1.1
Buramunbl.  Knaccudukanms u  obGo3nauenme. Hopma  morpeGuenus. [1.6.6 1.1.2
BonmopactBopumble M KUPOPACTBOPUMBIE  BUTAaMUHBL.  ABUTAMHHO3BI, [1.6.6. 1.3.1
TUIIEPBUTAMUHO3bI, UX MPOPUIAKTHKA. [1.6.6. 1.3.2
I'opmonwl.  Knmaccudukamus.  OTaenbHbIE  MPEACTABUTENH:  DKCTPAIMOI, [1.6.6. 1.3.1
TECTOCTEPOH, UHCYJINH, apeHaTNH [1.6.6.1.6.3
JlekapcTBa. KpaTkue ucrtopuyeckue CBEICHUS O BO3HMKHOBEHHH W Pa3BUTUU [1.6.6.1.6.1
XuUMuoTepanuu. ['pymnmsl gekapcTB: cyabhaMuabl, aHTUOMOTUKH, aHTHUIIUPETUKH. [1.6.6.1.6.2
Ananberetuku. bezonacHsie crmocoObl MPUMEHEHUS. [1.6.6.1.7.1
CamocrosrenbHas pabora 00yJaomuxcs 4

Tema 2.14 Xumus B Coneprxkanne y4eOHOT0 MaTeprana 1 1 JI104, J1.0S, J1.09,

YKU3HU 00IIecTBa Xumuga U 1pou3BoACTBO. [IpombinuieHHOCTs M TexHosoruu. Ceipse. Boma B JJ12,J114
XUMHUYECKOM MPOMBIIUIEHHOCTH. OJHEprus Juisi IpousBojcTBa. HayuHble M.01-0.9
MPUHIIMIBI TPOU3BOACTB. 3aIlUTa OKPYXAIOIICH Cpellbl U OXpaHa Tpyaa. XUMUs B [1.6.6. 1.1.1
CEeNIbCKOM XO3siicTBe. YIOOpeHHsl U WX Kiaccu(puKamus. XUMUYECKUE CPEACTBa [1.661.1.2
3alUThl  pacTeHuil. OTpHIlaTEIbHbIC TMOCJIEACTBUS TNPUMEHEHHUS TECTHUIUIOB. I1.6.6. 1.3.1
Xumuzanys >KUBOTHOBOJACTBA XUMHUS M JKOJOTHA. 3arpsA3HEHUE OKpYKarollen I1.6.6. 1.3.2
cpeabl. Oxpana ruzapocdepsl, mouBbl, ¢iopsl u (ayHbl. ['eHHas HHXXEHepUs [1.6.6. 1.3.1
XuMHs ¥ TIOBCETHEBHAs *KU3Hb. Jlomammnss anteka, npumenearne CMC, ObITOBOI [1.6.6.1.6.3
XUMHUHU. [1.6.6.1.6.1
CamocrosrenbHas paboTa 00yJaromuxcs 4 [1.6.6.1.6.2

11.6.6.1.7.1

y4eOHBIX YacoB 105 15

KOHCYJIbTaI[IN 6

POMEXYTOUHAs aTTECTaLUs IK3aMeH 6

BCEr0 4acoB 171
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3 YCIOBUS PEAIM3AIIUU TPOT'PAMMBI YYEBHOTI'O ITPE/IMETA

3.1 [las peanm3anMd NPOrpaMMbl y4eOHOIO MpeaMeTa MNPeAYCMOTPEHO HaJM4ue
y4eOHOro kaduHera

Peanuzanus yaeOHON AUCHUIUIMHBI TPeOYeT HANUYMS Ta00paTOPHH XUMUS

O6opynoBanue y4eOHOTO KabuHeTa:

— I10CaI0YHBIC MECTA 110 KOJUYECTBY 00yUaroIINUXCs;

— pabouee MecTO MpernoiaBaTes;

— KOMILIEKT Y4eOHO-HATIISITHBIX TTOCOOUN «XUMHUSY;

—Ta0JHIBL: TEPHOJUYECKON CcHCTeMbl xuMmuueckux odnemeHTtoB J[.MI. MeHnneneena,

PacTBOPUMOCTH COJIEH, OKCUBI, KUCIOThI, OCHOBAHUS, IPaBHJIa TEXHUKH OE€30MIaCHOCTH;

— XUMHUYecKas 1ocya, 000py0BaHuE, pEaKTUBbI;

— OaHs KOMOMHHUpPOBaHHas TabopaTOpHAas;

— BEChI JIa0OpaTOPHbIE TEXHUYECKHUE;

— 1e4yb MyQenbHas;

— mKad CyImIbHBIN;

— neHTpudyra;

— o0pa3ipl MeTauIoB (CTalM, YyTyHa, IIBETHBIX METAJIJIOB M CIUIABOB);

— 00pas3Iibl BOJIOKOH, IJIaCTMAacC

— BBITSDKHOM mIKad

Texuuueckue cpencTBa 00ydeHus:

- KOMITBIOTEP C JIMIEH3UOHHBIM IIPOrPaMMHBIM 00€CIIEYEHUEM U MYJIbTUMEAUATIPOCKTOP

3.2. UnpopmannonHoe odecnevyeHne 00y4eHus

[lepeueHb pEKOMEHIyeMbIX YYEOHBIX HW3JIAHHHA, HHTEPHET-PECYPCOB, OMOJHUTEIHLHON
JTUTEPaTyphl

OcCHOBHbBIE HCTOYHUKH:

1. JKypun A.A. Xumusa. bazoBeiii ypoBeHb. 10 - 1 kmaccel: ydeOHUK Il 0OmieoOpa3oBar.
opranusanmii / JKypun A.A. — M.: IIpocsemenue, 2020.

JlonoTHUTeIbHbIE HCTOYHUKH:

1. Xomuenko N.I". «O0mas xumusi», M., 2012

2. Xomuenko N.I'. «COopHUK 32124 ¥ yIpaKHEHUH 110 XUMUN», M., 2013

3. Xomuenko WN.I'. «Pemnienue 3a1a4 1o XuMum», pelieHus, METoAuKu, coBeTsl, M. 2005

4. Tabpuensu O.C. IlpakTukyMm 1o 00IIIei, HEOPTaHUYECKOW M OPTaHMYECKOW XUMHUU: yueo.
nmocobue st cTyna. cpea. npod. yued. 3aBenenuit / [abpuwensu O.C., Octpoymor W.I'.,
HopodeeBa HM. — M., 2014

5 T'abpuensn O.C. IlpakTukym mo oOmieil, HeOpraHMUeCKOW W OpPraHHMYECKOW XHMHUU: ydel.
nmocobue it cryd. cped. npod. yued. 3aBenenuit / [Nabpuensa O.C., Octpoymor W.T.,
Hopodeera HM. — M., 2014

6. 'a6puensa O.C., JIpicora I'.I'. Xumus B TecTax, 3aja4ax u yIpaKHEHHIX: ydel. mocodue. -
M., 201

HNHTepHET pecypcebl:

www.hemi.wallst.ru (oOpa3oBarenbHbIi CAaliT U1 MIKOJIBHUKOB «XHUMHUS).
www.alhimikov.net(oO6pa3oBaTenbHbIN CAalT TSI MTKOJLHUKOB).

www.chem.msu.su (31eKTpoHHass OMOTHOTEKA IO XUMHUH).

www.enauki.ru(MHTEepHET-U3JaHue I YIUTEIICH «ECTECTBEHHBIC HAYKN)).
www.1september.ru (MeToauueckast razeTa «IepBoe CEHTAOP).

www.hvsh.ru ()kypHan «XUMHS B IIKOJIEY).

www.hij.ru(GKypHanI «XUMHS U KUZHBY).

www.chemistry-chemists.com(3J1eKTpOHHBIH KypHAT «XUMUKH U XUMUS)



4 KOHTPOJIb 1 OHEHKA PE3YJbTATOB OCBOEHUSA YYEBHOI'O IPEIMETA

(DOpMBI N MCTOABI ONCHKN U KOHTPOJIA

DPOC

CrapToBasi IMarHOCTHKA ! Jmarnoctuueckas pabota (HyneBoii cpes)
Texyuuii KOHTPOJIb
nabopaTopHas pabora 2 | Kpurepuu oleHKH J1a00paTOpHON paboThI
mpakTHUdeckast pabora 4 | KpuTepuu OlIeHKH MPaKTUIECKOU paboThI
TECTUPOBAHUE 5 | Kputepuu oneHku
MPAKTUYECKHE 3a/IaHue, PACUCTHBIC 3a/1a4l 5 | Dranon
IIpomeskyTOUHAs aTTecTAUMS 3auét/DK3aMeH Mo MaTepuagam
CTaHJAPTU3UPOBAHHOHN (POPMBI
(cmetmdukanus, 3aaHue, KpUTEPUN
OICHUBAHMUS):
1 | rectupoBanne
2 | mpaKTUYeCKoe 3aJjaHue
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