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BBEJIEHHME

Paboyas mporpamma Kypca BHEYPOUHOU AEATEIBHOCTH «AKTyalbHBIE BOIIPOCHl XUMHUI» IS 9
KJjacca cooTBeTcTByeT denepanbHOMY TOCYJapCTBEHHOMY 00pa30BaTEIbHOMY CTaHAAPTy OCHOBHOTO
oOmiero oOpa3oBaHHMs BTOPOTO IOKOJEHMS, COCTAaBJICHAa HAa OCHOBE aBTOPCKOW Mporpammbsl B.A.
KpuB110BOi1 C NCIIOIB30BaHUEM JIOIIOJIHATEILHOM JIUTEPATYPBI, HTHTEPHET-PECYPCOB, UCIIOIB3YEMOU VIS
peain3aluy NporpamMmmsl, Lejei U 3a7a4 BHEYPOUHOH AESITEIbHOCTH B MyHUIIMTIATbHOM O0/PKETHOM
obmieoOpazoBarensHOM yupexkaeHuu «[mmHazus NeS r. deonocuu PecnyOmmku Kpeim» Ha 6a30BOM
YPOBHE.

1. IIJIAHAPYEMBIE PE3YJbTATBHI OCBOEHUS KYPCA BHEYPOUHOM
JAEATEATEJIBHOCTHU

MeTtanpeamMeTHbIe:
Pecynamusnvie YVJI:

®  CaMOCTOSATEIHHO (GOPMYIUPOBATH TEMY U IEJIH YPOKA;

® COCTaBJIATH IUIAH PEIICHHS Y4eOHOU MPOOIIEMBI COBMECTHO C YUUTEIIEM;

e paboTaTh 1O TUTaHY, CBEPsIS CBOM JICHCTBUS C IIEJIBI0, KOPPEKTUPOBATH CBOTO JICATEIHHOCTS;

e B JIMAJIOTE C YYUTEJIEM BhIPa0aThIBaTh KPUTEPHUHN OLIEHKH U OTIPEACIIATh CTCTICHD YCIICITHOCTH
CBOECH paboOThI M PabOTHI APYTHX B COOTBETCTBUU C STUMHU KPHUTECPUIMHU.

llosnasamenvrvie YVJ/I:
e qepepabaThIBaTh U MPEOOPa30BBIBATH HH(OPMAITHIO U3 OJTHOHM (OPMBI B APYTYIO (COCTABIATH
J1aH, TAOIUITY, CXEMY);
M0JIb30BaThCs CIOBAPSMU, CIIPABOUYHHUKAMH;
OCYILIECTBJISITh aHAJIU3 U CUHTE3;
yCTaHaBIUBATh MPUUNHHO-CJIEICTBEHHBIE CBSI3U;
CTPOUTH PACCYXKICHHUS.
Kommynuxamuenvie YV/I:

® BBICKA3bIBaTh U 0OOCHOBBIBATH CBOIO TOUKY 3PEHUS;

® CIyuaTh U CIABIIIATH IPYTUX, MBITATHCS MPUHUMATH HHYIO TOUKY 3PEHHUS, ObITh TOTOBBIM
KOPPEKTUPOBATh CBOIO TOUKY 3PECHHUS,;

e JIOKJIAJbIBaTh O Pe3yJbTaTax CBOETO UCCIIEI0OBAHUS, YIaCTBOBATh B JUCKYCCUU, KPaTKO U
TOYHO OTBEYATh Ha BOMPOCHI, UCIOJIb30BATh CIIPABOUHYIO TUTEPATYPY U IPYrHe UCTOUHUKHI
nHpopMaluu;

e JIOTOBapHUBATHCS U MPUXOJUTH K OOIIEMY PEIICHHIO B COBMECTHOM IeATEIbHOCTH;

® 33/1aBaTh BOIPOCHI.

JInyHOCTHBIE Pe3yIbTAThI:

* (opMupoBaThH MO3HABATENBHBIX HHTEPECOB, MHTEIJICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEMH

yUaImxcs;

* CaMOCTOSATEIHLHOCTh B TPHOOPETEHUH HOBBIX 3HAHUHN U MPAKTUYECKUX YMEHHIA;

* MOTHBAIUs 00PA30BATENBHON NESTEIHHOCTH IIKOJIBHUKOB HA OCHOBE JINYHOCTHO

OpPUEHTHUPOBAHHOTO MOAX0/a.

IIpenmerHblie pe3yJibTaThI.

I[eBﬂTI/IKJIaCCHI/IK HAYIUTCHA:
* OOBSCHATH CYTb XUMHWYCCKUX MPOLCCCOB U UX IMPUHIUTIHAIIBHOC OTIIMYHUC OT (I)I/ISI/I‘{eCKI/IX;

¢ Ha3bIBATH MMPU3HAKU U YCJIOBUSA NPOTCKAHUA XUMHUYCCKUX peaKuMﬁ;



* YCTaHABJIMBATh IPUHAJIEKHOCTh XUMUYECKON PEAKLIMU K OIIPEIEIEHHOMY THILY IO OJJHOMY U3
KJIacCU(MKAITMOHHBIX MPU3HAKOB: 1) 10 YMCIy M COCTaBY UCXOAHBIX BEIIECTB M MPOIYKTOB
peakiuu (peakiuy COeTMHEHUS, Pa3JI0KEHUs, 3aMeIeHUsI U 00OMeHa); 2) 1O BBIICICHHUIO HIIN
MOTJIOLEHUIO TEIUIOTHI (PEeaKLUU IK30TEPMUUYECKUE U SHIOTEPMHUUECKUE); 3) 110 U3MEHEHUIO
CTENEHENW OKUCIIEHNUSI XUMUYECKUX 3JIEMEHTOB (PEAKLIMY OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE);
4) o oOpaTUMOCTH Tpoliecca (peakiiuu 00paTuMbIie U HEOOPATUMBIE);

¢* Ha3bIBAThH q)aKTopm, BJIMAIOIIUEC HA CKOPOCTb XUMHNYCCKUX peaxunﬁ;

¢* Ha3bIBAThH q)aKTopm, BJIMAOIIUEC HA CMCHICHUC XUMHNYCCKOT'O pPaBHOBECHS,

* COCTaBJIATh YPAaBHEHUS JEKTPOJUTHUYECKON JTUCCOUUALIMU KUCIIOT, IIEI0YEH, COJIEH; TTOJIHbIE
158 COKpaHIéHHI)Ie HOHHBIC YPaBHCHUA peaKuHﬁ O6MeHa; YpaBHCHHA OKHUCIUTCIIBHO-
BOCCTAHOBUTCIIBHBIX peaxunﬁ;

* IPOTHO3UPOBATH MPOAYKTHl XUMUYECKUX PEAKIMM 10 popMyaamM/Ha3BaHUSIM UCXOTHBIX
BEIIECTB; ONPEAEIATh UCXOIHbIE BEIECTBA MO (hopMysiaM/Ha3BaHUAM MPOJTYKTOB pEaKIUy;

* COCTaBJISITh YPAaBHEHUS PEAKIIMI, COOTBETCTBYIOIIMX MOCIEI0BATEIBHOCTH («IIETIOUKED)
MIPEBPAICHUI HEOPraHUYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB;

* BBISIBJISITH B MPOLECCE IKCIIEPUMEHTA MTPU3HAKH, CBUIETEIbCTBYIOIIME O MPOTEKAHUHN
XUMHUYECKOUN PEaKIINu;

* IPAUTOTOBIIATH PACTBOPHI C ONPEIEIEHHON MacCOBOM JI0JIEW paCTBOPEHHOTO BEILIECTBA;

* OIIpENIENATh XapaKTep Cpebl BOAHBIX PACTBOPOB KUCIIOT U IIeJI0Uel M0 U3MEHEHUIO OKPacKu
WH/UKATOPOB;

* IPOBOJINTh KaUE€CTBEHHBIE PEAKIINH, TOATBEPKAAIOLINE HATUUUE B BOJHBIX PACTBOPAX
BEIIECTB OT/JEIbHBIX KATHOHOB Y AaHUOHOB.

* OIPEAETATh MPUHAIICKHOCTh HEOPraHMUECKUX BEILECTB K OAHOMY U3 U3y4EHHBIX
KJIaCCOB/TPYIII: METAJUIbl U HEMETAJLIbl, OKCU/IbI, OCHOBaHHUs, KUCIIOTHI, COJIH;

* COCTaBJIATH (DOPMYIIbI BEIIECTB 110 UX HAa3BaHUSM;

* OIPEAETATh BaJICHTHOCTD U CTENEHb OKUCIIEHUS 3JIEMEHTOB B BEILIECTBAX;

* COCTaBJIATh (POPMYIIbl HEOPTraHMUECKUX COCAMHEHUI 110 BaJICHTHOCTSAM M CTEIICHSIM
OKHCJICHHSI 2JIEMEHTOB, a TAKXK€E 3apsiiaM HOHOB, YKa3aHHBIM B TaOJIMIlEe paCTBOPUMOCTH
KHCJIOT, OCHOBAaHHMH U COJICH;

* 00BSACHATH 3aKOHOMEPHOCTH U3MEHEHUS (PU3NYECKUX U XUMUUECKUX CBOUCTB MPOCTBIX
BElIEeCTB (METAJJIOB U HEMETAJIJIOB) M UX BBICHINX OKCUJIOB, 00pa30BaHHbIX AJIEMEHTaMHU
BTOPOTO U TPETHErO NEPUOJIOB;

* Ha3bIBaTh OOIIME XUMUYECKHE CBOMCTBA, XapaKTEPHbIE JUIs TPYIIIT OKCHJIOB: KMCIOTHBIX,
OCHOBHBIX, aM(OTEPHBIX;

* Ha3bIBaTh OOIIME XUMUYECKHE CBONCTBA, XapaKTepHbIE AJIs KaKJ0I0 U3 KJIacCOB
HEOPraHMYECKUX BEIIECTB: KUCIOT, OCHOBAaHUH, COJIEH;

* IPUBOJUTH IPUMEPBI PEAKIUH, TOATBEPKAAIOINX XUMHUECKNE CBOMCTBA HEOPTraHUYECKUX
BEILECTB: OKCUIOB, KUCJIOT, OCHOBAHUM U COJIEH;

* OIIPENIENISATH BEIECTBO-OKHUCIUTEID U BEILIECTBO-BOCCTAHOBUTEID B OKUCIIUTEIBHO-
BOCCTaHOBUTEJIbHBIX PEAKLUAX;

* COCTaBJIATh OKUCIUTEbHO-BOCCTAHOBUTENIbHBIN OanaHc (JUIs M3y4E€HHBIX PEaKInii) Mo
MIPEJIOKEHHBIM CXEMaM peaKIui;

* IPOBOJIUTH JIAOOPATOPHBIE OMBITHI, MTOATBEPKAAIONINE XMMUYECKHE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPraHWYECKUX BELIECTB;



* IPOBOJIUTH JIAOOPATOPHBIE OIBITHI IO TIOJTYYEHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB:
BOJIOPOJA, KUCIOPOJA, YITIEKUCIIOTO Ia3a, aMMHUaKa; COCTABIIATh YPABHEHUS COOTBETCTBYIOLIUX
peaKuui.

JeBATHKJIACCHUK MOJYYHUT BO3MOKHOCTD HAYYUTHCH:

* COCTAaBJIATh MOJICKYJIIPHBIE U IIOJIHBIE HOHHBIEC YPABHEHUS 110 COKPAIEHHBIM MOHHBIM
YPaBHEHUSIM;

* IPUBOJIUTH IIPUMEPBI PEAKLIUM, TOATBEPKIAIOIINX CYIIECTBOBAHUE B3aUMOCBSI3U MEXKIY
OCHOBHBIMHM KJIACCAMHU HEOPraHUYECKUX BELIECTB;

* IPOrHO3UPOBATH PE3YNIBTATHI BO3ACUCTBUS Pa3IMYHBIX ()aKTOPOB HA M3MEHEHHE CKOPOCTH
XUMHYECKOHN PEAKIINU;

* IPOTHO3UPOBATH PE3YNbTATHI BO3AECUCTBUS Pa3IMUHBIX (AKTOPOB HA CMEIEHHE XUMHUYECKOTO
paBHOBECHS.

* IPOrHO3UPOBATh XUMUYECKHE CBOMCTBA BEUIECTB HA OCHOBE MX COCTaBAa U CTPOCHUS;

* IPOTHO3UPOBATH CLIOCOOHOCTH BEIIECTBA MPOSBIATH OKUCIUTEIbHBIE WIN
BOCCTAHOBUTEIIBHBIE CBOMCTBA C YYETOM CTEIIEHEN OKUCIICHUS JIEMEHTOB, BXOSIINX B €r0
COCTaB;

* BBISIBJIAITH CYIIECTBOBAHUE F'€HETHUYECKON B3aUMOCBSI3H MEX1Y BEIIECTBAMMU B PAlY: IPOCTOE
BEILIECTBO — OKCHJI — T'UJPOKCHUJ] — COJIb;

* XapaKTepU30BaTh 0COObIE CBOIICTBA KOHLIEHTPUPOBAHHBIX CEPHON U a30THOM KUCIIOT;

* IPUBOJAUTH IPUMEPHI YPABHEHUHN PEaKIIMi, JeKalllX B OCHOBE IPOMBIIIUIEHHBIX CIOCOO0B
MOJTy4eHUs] aMMHAKa, CEPHON KHMCIIOTBI, YyI'yHA U CTaJIH;

* OIMCBIBATh (PU3UYECKHE U XMMHUYECKHE MTPOLIECCHI, SBISIOIIMECS YaCThIO KPYroBOpOTa
BEILECTB B IIPUPOIE;

* OPraHU30BbIBATh, IPOBOJUTH YUEHUYECKUE MPOCKTHI IO UCCIECIOBAHUIO CBOMCTB BEILECTB,
HMMEIOIUX BAKHOE NMPAKTUYECKOE 3HAYCHHUE.

2. COJAEPKAHUE KYPCA BHEYPOYHOM JAEATEJIBHOCTHA
« AKTYAJIBHBIE BOITPOCBI XUMHUU »
(1 yac B HeaeJ10, Bcero 34 yaca B roja)

Tema 1. Knaccudukanust xumuueckux peakuuii (11 4.)

Knaccudukanuss XUMHUYECKUX peaKLUUd, peakiUuy COEAMHEHHUS, PA3JI0KEeHUs, 3aMelleHHs, 0OMEeHa.
OKHCIIUTENBHO - BOCCTAHOBUTEIbHBIE peakuruu. OKUCIUTENb, BOCCTAHOBUTEIb, MPOLECCHl OKUCIEHUS,
BoccTaHOBJeHUsA. COCTaBI€HUE YPABHEHUI OKUCIUTEIBHO - BOCCTAHOBUTENIBHBIX PEAKIUNA € IIOMOIIBIO
METO/1a AJIEKTPOHHOTO OaaHca.

TemnoBbie 3¢ (HeKTh XUMUYECKUX PeaKIiil. DK30TEPMUUYECKUE U SHIOTEPMUUECKHIE PEAKIUU.
Tepmoxumuueckue ypaBHEHUs. CKOPOCTh XUMHUYECKHX peakuuid. DakTopbl, BIUSIONIME HA CKOPOCTh
XUMHUYECKUX peakuuid. [lepBoHavyanbHble MpeAcTaBIeHUS O KaTaluse.

O6patumsie peakiuu. [IoHATHE 0 XUMUYECKOM PaBHOBECHUH.

XUMHYECKHE PEaKUUU, UIYIIMEe B BOAHBIX PACTBOPAX. DJIEKTPOJUTHI M HEINEKTPOJIUTHL. VIOHBIL
Karuons! n annonsl. ['uapaTHas Teopust pacTBOPOB.

DNEeKTPOIUTHYECKas AMCCOIMAIMS KHCIOT, OCHOBaHHM, cojeil. Crnabble W CHIIbHBIE DIIEKTPOJIUTHI.
Crenens qucconuanuu. Peakiiuu noHHOTO oOMeHa. Y CcIoBHS MPOTEKaHUs peakiuii oOMeHa 10 KOHIIA.
XUMHUYECKHE CBOMCTBA OCHOBHBIX KIaCCOB HEOPraHUYECKUX COCIMHEHUH B CBETE MpEICTaBICHH 00
ANEKTPOJUTUYECKOU JUCCOLMAIIMU U OKHCIUTEIbHO — BOCCTAHOBUTENIbHBIX PEAKIIMSIX.

[TonsTHE O TUAPOIU3E COJIEH.

Pacuémpul no ypagnenuam xum. peakyuii, eciu 00HO U3 euiecme 0aHo 6 u3dvimke.



Tema 2. Muorooo6pa3sue BemectB (17 4.)
Hewmeramnsl. ['anorenst. [lonoxeHue B nepuognyecKo CUCTEME XUMUYECKHUX JIIEMEHTOB, CTPOCHHUE HX
aToMoB. Haxosx/ieHue B npupoJe.
@U3NYECKME U XUMHUYECKUE CBOMCTBA TrajoreHoB. llosydeHue W NpPUMEHEHHE TalOreHOB. XJIOp.
du3nyeckue M XHUMUYECKHEe cBoWCTBa xyopa. [Ipumenenue xmopa. XnopoBoaopod. dusznueckue
cBoiictBa. [lomyuenne. ConsHasg kucinota u ee coiu. KauecTBeHHasi peakuusi Ha XJIOpUJ — HOHBI.
PacnioznaBanue xaopuaoB, OpoMHUI0B, HOJUI0B.
Kucnopon u cepa. Ilosmoxkenne B NEPpUOAUYECKON CHUCTEME XMMHYECKHUX SJIEMEHTOB, CTPOCHUE UX
atomoB. Cepa. Amnorponusi cepel. dusnueckue U xumMuueckue cBoiictBa. HaxoxaeHue B mnpupose.
[Ipumenenue cepol. CepoBomopoa. CepoBoaopoHast KUciIoTa U ee conud. KauecTBeHHas peakuus Ha
cynbdua- nousl. Oxcun cepst (1V).
Cepnast kuciota. XMMHUYECKHE CBONCTBA pa30aBICHHON M KOHIEHTPUPOBAHHON CEPHON KHCIIOTHI.
KauecTtBeHHast peakius Ha cynb(ar- MOHBI. XMMHUYECKHE pPEaKIUH, Jie)Kalllie B OCHOBE IMOJIyUYEHUs
CEPHOM KHCJIOTHI B IPOMBIIIJIEHHOCTH. [[puMeHeHne cepHON KUCIIOTHI.
Azot u pocdop. [TonoxeHne B nepuoIuuecKoi CUCTEME XMMHUECKUX JIEMEHTOB, CTPOECHHE UX aTOMOB.
A30T, pu3nyeckre U XMMUYECKUE CBOWCTBA, OJyYeHHe U mpuMeHeHne. KpyroBopot a3orta B npupoze.
Amvmuak. OU3NYECKHE U XUMUYECKUE CBOMCTBA, MOJIydeHHUE, npuMeHenrne. Con aMMOHHMS. A30THast
KHCJIOTa U €€ cBOMCTBA. OKUCIUTENIBHBIE CBOMCTBA a30THOM KUCIOTHI. [lomydeHne a30THOM KHCIIOTHI B
naboparopuu. XHUMHUECKHE pEaKIMM, JieXKalldeé B OCHOBE IIOJY4YE€HHUS a30THOW KHUCJIOTHI B
npoMbinieHHocTH. [Ipumenenne. Conu. A30THbIE YIOOpEHHUS.
®dochop. Amnorponusa. duzmdeckue n xumudeckue cpoiictBa. Oxcupa dochopa (V). DochopHas
KHCJIOTa, €€ COJIU U yI0OpEeHUs.
VYraepon u kpemuuil. [lonokeHne B NEPUOIUYECKON CHCTEME, CTPOCHHE AaTOMOB. YTJEPO/I.
Amnorponusi. DU3nvecKue U XUMHUYECKUE CBOMCTBA yriepoaa. AncopOuusi. YrapHbIii ra3. Y TIeKUCIIbIIT
ra3. YrojpHas KUCJIOTa W ee coim. KauecTBeHHas peakius Ha kapOboHat — moHBL. KpyroBoport B
MIPUPO/JIE.
Kpemunii. Oxcun kpemuus (1V). Kpemuuesas kucnora u ee com. Crexno. L{eMeHT.
Pewenue 3a0au na eviuucienue maccel unu 06vémMa NPoOyKmMa peaxyuu no U38eCMHOL macce uiu
00BEMY UCXOOHO20 Bewecmad, co0epaIcaieco npumec.
Pewenue 3adau na onpeoenenue maccogou (00bEMHOU) 00U BbIXOOA NPOOYKMA peakyuu om
meopemuyecKu 603MOACHO2O.
Hlenouynbie MeTasbl. [lonoxeHue B MEpUOAMYECKON CHUCTEME, CTPOECHUE aTOMOB. Du3nuecKue u
xumuyeckue cpoiictBa. [Ipumenenue. Haxoxenue B npupoe.
leno4yno3emesibHbIe MeTaLIbl. [lonokeHue B NEPUOAMYECKOM CHUCTEME, CTPOCHHE aTOMOB.
®usnueckue u xumuyeckue cBoictea. [Ipumenenue. Haxoxaenue B npupojie. Maruuii u KajibLuil, ux
BayKHeHIIMe coenHeHus. JKeCTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHHUSI.
AmmomuHuii. [lonoxeHue B MepuoaNYECKON CUCTEME, CTPOCHHE aTOMOB. PU3HYECKUE U XUMHYECKHE
cBoiictBa. [Ipumenenue. Haxoxxnenue B mpupojae. AMOTEPHOCTh OKCHJIA ¥ TUAPOKCUAA aTFOMUHUSL.
Keae3o. [lonoxxeHne B NEPUOAMYECKON CHUCTEME, CTPOEHUE aTOMOB. PU3MYECKHE U XMMHYECKHE
coiictBa. Ilpumenenune. Haxoxnaenwe B mpupone. Baxuelmme coeauHEHUs XKene3a: OKCHIBI,
ruapokcuabl u conu xenesa (1) u xxenesa (111). KauectBennas peaxius Ha HOHBI.
Pewienue 3a0au no xumuieckum ypagHeHUsM HA 8bIYUCTIEHUE MACChL, 00beMa, KOIUYecmea aeujecmsd
00HO020 U3 NPOOYKMO8 Peakyuu no Macce UCX0OH020 ewecmsd, 00beMmy, cO0epAHCae2o NPUMECU.



Tema 3. Oprannyeckue coequHenus. (6 4.)
IIpeamer opranndeckoi xuMuu. Heopranmdeckue U OpraHU4eCKUE COCIUHEHHUs. YTJIEpPOJ — OCHOBA
KU3HHU Ha 3emsie. OCOOEHHOCTU CTPOEHUS aToMa yIiepoJa B OpraHu4eCKUX COEIMHEHUSX.
VYraeBonopoasl. [lpenensHbie yrieBogoponsl. Meran, 3TaH, npomadH. CTpyKTypHblEe (HOpMYIBI
yriaeBoaopoaoB. ['oMonoruueckuil psij NpPeesibHBIX yrieBoaopoAoB. ['omonoru. ®dusnueckue u
XMMHMUYECKHE CBOMCTBA MPEENbHBIX YIIIeBOJA0PO0B. Peakuinu ropenue u 3amemienus. Haxoxnenue B
npupoje. IIpumenenue.
Henpenenbuble  yriaeBoAopoabl. OTHIEHOBBIM psAJ  HENPEAETIbHBIX YIJIEBOJOPOAOB. OTHIIEH.
®u3nyecKue U XUMUYECKHE CBOMCTBA 3TwieHa. Peakuus mnpucoennHenus. KauecTBEHHbIE pEaKIUU.
Peaknus nonumepusanuu. Iommatunen. [Ilpumenenne stuineHa.
AUeTHIIEHOBBIN psiJ HETIPEAEIbHBIX YTII€BOAOPOIOB. AneTiieH. CBolicTBa anetuneHa. [Ipumenenue.
[TpousBoaubie yriaeBoaopoaoB. KpaTkuii 0030p opraHM4ecKuX COEAMHEHUH: OTHOATOMHBIEC CITUPTHI,
MHoroaToMHbI€ CIIUPTHI, KAPOOHOBBIE KUCTOTHI, ClI0KHbBIE F3QUPBI, )KUPBI, YIIIEBOIbl, AMUHOKUCIIOTHI,
6enku. Posib GeskoB B opraHusme.
[lonsiTHE O BBICOKOMOJIEKYISIPHBIX BemiecTBax. CTpyKTypa TMOJMMEPOB: MOHOMEp, IOJIHMED,
CTPYKTYpPHOE 3B€HO, CTENEHb NMoMMepu3aluu. [lonnsTiieH, NoJIunponieH, HOJTUBUHUIXIIOPU/T.
Pacuemmnvle 3a0auu. Ycmanosnenue npocmetiwei @GoOpMynvl ewecmea NO MAcCo8biM  O00AM

JIEMEHMOE.
3. TEMATHUYECKOE HNJAHUPOBAHUE
Ha3Banue TemMbl KoauuecTBO YacoB
Tema 1. Kimaccudukanusi XaMHYECKUX PEAKIIAM. 11
Tema 2. MHOTOOOpa3ue BENIECTB. 17
Tema 3. Oprannyeckue COeIMHEHUS. 6
Hroro 34




