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Padouasi nporpamma ydueOHOTO TipemeTa « XUMUS» B 9 Ki1acce COCTaBlieHa B COOTBETCTBUM ¢ DenepanbHbIM
roCyIapCTBEHHBIM 00pa30BaTebHBIM CTaHIAPTOM OCHOBHOTO O0IIeT0 00pa3oBaHus, TPEOOBAHUSIMH K
pe3ylibTaTaM OCBOCHUSI OCHOBHOM 00pa30BaTEIbHOM MporpaMMbl OCHOBHOTO 0011ero oopazosanus MbOY
COILII c. dybposckoe.

[Ipenmer «XuMus» U3ydaeTcs Ha CTYIIEHH OCHOBHOTO 00IIEro 00pa3oBaHus B KaUeCTBE 0053aTEIbHOTO
npenMera B 8-9 kiaccax.

Pazges 1. Iliiannpyemblie pe3yibTaThl H3YyUeHHS Kypca XMMHHU

JINYHOCTHBIMH Pe3yabTaTaMM U3yYeHHsl MpeaMeTa « XUMHUsS» SABJSOTCH CJeyolmue YMeHUst:

[TocreneHHO BBHICTpaBaTh COOCTBEHHOE LIEJIOCTHOE MUPOBO33PEHUE:!

— 0CO3HABaTh COBPEMEHHOE MHOTOO0OPa3ne THITIOB MHUPOBO33PEHIS, OOMECTBEHHBIX, PEIIUTHO3HBIX,
ATCUCTUYCCKUX, KYJIbTYPHBIX Tpam/nmﬁ, KOTOPBIC OMMPCACIIAIOT pa3HbIC 00BsACHEHUS MPOUCXOaAIICTO B
MUpE;

— ¢ y4€TOM 3TOT0 MHOT000pa3usl MOCTETICHHO BBIPA0ATHIBATH CBOU COOCTBEHHBIC OTBETH HA OCHOBHBIE
JKU3HCHHBIC BOITPOCHI, KOTOPBIC CTABUT JIMYHBIN >KU3HEHHBIN OIIBIT,

— YUUTBHCA NPpU3HABATh MPOTHBOPCUYNBOCTE U HGSaBepHIéHHOCTI) CBOMX B3I'JIAJ10B HA MUP, BO3MOXHOCTb
X USMCHCHUA.

VYYUTECS UCHOJIB30BATh CBOU B3IJIAAbI HA MHUP IAJId 00BsICHEHUS Pa3INYHBIX CHTyaHHﬁ, pPEeICHUA
BO3HUKAKOIIIUX np06neM N U3BJICUCHUS )KU3HCHHBIX YPOKOB.

Oco3HaBaTh CBOU MHTEPECHI, HAXOJUTh U M3y4aTh B yUeOHHKAX [0 Pa3HBIM IpeaMeTaM MaTepHan (13
MaKCHMyMa), UMEIOIIUI OTHOILIEHHE K CBOMM HHTEpECaM.

Hcnonp30BaTh CBOM MHTEPECHI [T BEIOOpA MHIMBHIYATBHOI 00pa30BaTeIbHON TPACKTOPHUH,
MOTEHITUATBLHON OyaymIeit mpoQecCr U COOTBETCTBYIOMIETO MPOGUILHOTO 0Opa30BaHMSL.

[TproOpeTaTs OMBIT YIaCTHS B JIeNaX, MPUHOCSIIHIX ITOJIB3Y JIFOISIM.

VYYUTBCS CaMOCTOSITENTHHO BHIOMPATh CTHIIb TIOBEJICHUS, IIPUBBIYKH, 00ECTICUNBAIOIINE O€30TIaCHbIH
00pa3 )KU3HU U COXPAHECHUE 37I0POBbsSI — CBOETO, a TAKXKE OJIM3KHX JIFOJICH U OKPYKAIOIINX.

YY9UTBCS CaMOCTOSITENIHHO MPOTUBOCTOSTh CUTYAIIHSIM, TIPOBOITUPYIOIIUM Ha MOCTYITKH, KOTOPhIE
YIrpOXKarOT O0€301MaCHOCTH | 3JI0POBBIO.

Bb1Oupath nocTynky, HalleIeHHbIE Ha COXpaHEHHE U OepeXHOE OTHOIICHUE K MPHPOJIE, OCOOCHHO
KHUBOU, M30eras MPOTHBOIOJIOKHBIX TTOCTYITKOB, MOCTENICHHO YY4ach M OCBaMBasl CTPATETHUIO PAMOHAILHOTO
MIPUPOJIOTIOIE30BAHUSI.

YauThcs yoexkIaTh IPYrux JroAel B HEOOX0AUMOCTH OBJIAJICHHSI CTPATErueil parMoHaILHOTO
MIPUPOIOTIOITE30BAHUS.

Hcnonp30BaTh 3KOJOTHYECKOE MBIIIICHHE JJIs1 BBIOOPA CTPATETUU COOCTBEHHOTO TIOBEICHUS B KQUECTBE
OJTHOM M3 IICHHOCTHBIX YCTaHOBOK.

Cpedcmeom pazeumusi TMIHOCTHBIX PE3YJIBTATOB CIIY)KAT YUeOHBIN MaTepuail U NPOAYKTUBHBIC 3aaHUs
y4eOHUKa, HAIICJICHHBIC Ha 6-10 IMHHUIO Pa3BUTHS — YMEHUE OLICHUBATH MMOBEICHUE YEJIOBEKA C TOUYKH 3PCHHSI
XUMHUYECKOH 0€301IaCHOCTH 110 OTHOIICHUIO K YEJIOBEKY M ITPHUPO/IC.

MeTtanpeaMeTHBIMHU PE3yJIbTaTaMu U3y4eHUs Kypca « XUMUsD) SIBIISETCS] JOPMHUPOBAHUE
YHUBEpCaJIbHbIX yueOHBIX neiictBuit (YVY ).

Pecyviamusnvie YVI.

CamocrosTenbHO 0OHApYXUBATh U (POPMYIUPOBATH MPOOIEMY B KIACCHON M MHAMBHYalbHON yueOHOM
JeATeNbHOCTH.

BriBurats Bepcun perieHus npo0ieMbl, 0CO3HaBaTh KOHEYHBIN pe3ysbTar, BRIOUpaTh U3
MPEUI0KEHHBIX U UCKATh CAMOCTOSATEIBHO CPEJICTBA JOCTHXKEHUS LIETIH.

CocTaBnsaTh (MHIUBUAYAIBHO WIK B TPYIIE) TUIAH PEIIeHuUs MPoOIeMbl (BBIIIOJHEHUS TPOCKTA).

[TonGupats K Kaxxa0# npodieme (3a1aue) aJleKBaTHYIO € TEOPETUYECKYI0 MOJIEIb.




PaGoras mo mpeasioxkeHHOMY M CaMOCTOSITENTFHO COCTABIIEHHOMY TUIAHY, HCIIOJIh30BaTh HAPSIY C
OCHOBHBIMH H JIOTIOJTHUTEIBHBIE CPEACTBA (CIIPABOYHASI IUTEPATYPA, CIIOKHBIE PUOOPHI, KOMITBIOTED ).

[TnaarpoBaTh CBOIO HHIUBUAYAIBHYIO 00pa30BATEIBHYIO TPACKTOPHIO.

PaGoTtarh 0 caMOCTOSITEIPHO COCTABICHHOMY IUIAHY, CBEPSISICh C HUM U IIEIBIO JeSITETLHOCTH,
WCIIPABJISASL OIIMOKU, UCTIONB3YSI CAMOCTOSTEIILHO TT0I00paHHbIe Cpe/ICTBA (B TOM uncie u HTepHeT).

CBOOOTHO TTOJTH30BATHCS BHIPAOOTAHHBIMU KPUTEPHSIMH OIIEHKU U CAMOOIICHKH, UCXOIS M3 TIeJI U
UMEIOIIUXCS KPUTEPHUEB, pa3inyasi pPe3yibTaT U CIIOCOOBI JICHCTBUH.

B xoze npencraBieHus npoekTa gaBaTh OIEHKY €r0 Pe3ybTaTaM.

CaMoCTOATEIFHO 0OCO3HABATH MMPUYMHBI CBOETO YCIIeXa WIIM HEeycIeXa i HaXOIUTh CIIOCOOBI BBIXOIA U3
CUTYallMH HEeycIexa.

YMeTb OIIEHUTH CTEIEHb YCICIIHOCTUA CBOCH MHIMBUIYAJIbHOW 00pa30BaTEIbHON IEATEILHOCTH.

JlaBaTh OLIEHKY CBOMM JIMYHOCTHBIM Ka4eCTBAM M YepTaM XapakTepa («KaKoB s1»), ONPEICISThH
HaIpaBJIEHUS CBOETO Pa3BUTHS (KKAKUM S XOUY CTaTh», «4TO MHE JJI 3TOTO HAJ0 CIAEIATHY).

Cpeocmeom ¢popmuposanus peryasTUBHBIX Y'Y [] ciiy’kaT TeXHOJIOTHsI TPOOIEMHOTO AMAJora Ha dTamne
W3YYCHHS HOBOTO MaTepraia U TEXHOJIOTHS OIICHUBAHUS 00pa30BaTEIBHBIX JOCTHKCHHH (YIeOHBIX
YCIIEXOB).

llosnasamenvuvie YVJ/I:

AnHanus3upoBarth, CpPaBHUBATH, KJIACCU(PUIIMPOBATh U 000011aTh TOHATHUS:

- 1aBaTh OTPEJICIICHUE MOHATHIM Ha OCHOBE M3YYEHHOTO Ha PA3TMYHBIX MpeaMeETax yaeOHOTO
MaTepuana;

- OCYIIIECTBJIATH JIOTHYECKYIO OTIEPAIUI0 YCTAHOBJIECHUS POJI0-BHIOBBIX OTHOIIICHMIA;

- 000011aTh MOHATHS — OCYIIECTBIISITH JIOTHIECKYIO OTIEPAIMIO TIEPEX0Aa OT MOHATHS C MEHBIITUM
00BEMOM K MOHSITHIO C OOIBIIAM 00BEMOM.

CTpouTh JOTHUYECKOE pacCyXACHNE, BKIIIOYAIOIIee YCTaHOBIIEHNE MPUYMHHO-CIIEICTBEHHBIX CBS3EH.

CoznaBaTh MOJIENHU C BBIIEJICHUEM CYIIECTBEHHBIX XapaKTEPUCTHK 00BEKTa, MpeoOpa3oBhIBATh MOAETH
C 1IeJIbIO BBISIBJICHUS OOIINX 3aKOHOB, ONPEEIIAIONINX TaHHYIO MPEAMETHYIO 001acTh.

[IpencraBnsaTs nHGOPMAIHIO B BUAEC KOHCTICKTOB, TAOIHIL, CXeM, TpapUKOB.

[IpeobpazoBriBaTh MHGOPMAIIHIO U3 OJHOTO BHIA B IPYrOi U BEIOMPATh yIOOHYIO 115 ce0st hopmy
¢dukcaruu u ipeacrasieHus nHbopmarmu. [IpeactapisaTs nHGOpMaIUIO B ONTUMAIBLHON hopMe B
3aBHCHMOCTH OT aJipecara.

[ToHuMmas mo3uLKIO IPYTroro, pa3jinyaTh B €r0 peun: MHEHHE (TOUKY 3peHUs), I0Ka3aTeIbCTBO
(aprymenTsl), GakThl; THIIOTE3bI, AKCHOMBI, TEOPUH. J[J151 3TOr0 caMOCTOATENbHO UCTIOIB30BaTh PA3INYHbIC
BU/JIBI YTEHUS (M3yUarolee, MPOCMOTPOBOE, 03HAKOMUTENIBHOE, IIOMCKOBOE), IPUEMBI CITYIIaHHUS.

Camomy co31aBaTh HICTOYHUKH MH(DOPMALIMK PAa3HOTO TUIIA U JUIS Pa3HBIX ayAUTOPHIL, cOOTIOAATH
MH(OPMALMOHHYIO TUTHEHY U ITpaBuia THPOPMAIIMOHHOM 0€30MacHOCTH.

YMeTh UCTIOIb30BaTh KOMITBIOTEPHBIE 1 KOMMYHUKAIIMOHHBIE TEXHOJIOTHH KaK HHCTPYMEHT JJIst
JOCTHKEHHSI CBOUX LieJieil. YMeTh BRIOMpaTh aJieKBaTHbIC 3a/1a4€ HHCTPYMEHTAIIbHBIE POTrPaMMHO-
anmnapaTHbIe CPE/ICTBA U CEPBUCHI.

Cpeocmeom ¢hopmuposanus no3HaBaTenbHbIX Y Y [l ciykaT ydeOHbIN MaTepuani U IpOAYKTUBHbIE
3a/aHus yuyeOHUKa, HalleIeHHbIe Ha 1—4-11 THHUY pa3BUTHSL:

- 0CO3HAHUE poJu BemiecTB (1-s TUHUS pa3BUTHSA);

- paccCMOTpeHHe XUMUYECKHUX MPOIECCOB (2-5 TMHUS PA3BUTHUSA);

- HCTIOJIH30BaHNE XUMHUECKUX 3HAHUI B ObITY (3-5 JTHHUS pPa3BUTHSA);

- 00BSICHEHHE MUPA C TOYKU 3pEHUS XUMUU (4-5 TUHUS Pa3BUTHSA);

- OBJIaJICHHE OCHOBAMHU METOJIOB €CTECTBO3HAHUS (6-51 JIMHUS PA3BUTHS).

Kommynuxamuenvie YY1

OTtcTauBasi CBOIO TOUKY 3pEHHS, TPUBOJAUTH aPTYMEHTHI, MOATBEPKIast NX (aKTaMu.

B muckyccun ymeTh BBIIBUHYTH KOHTPApryMeHTHI, iepedpa3upoBaTh CBOIO MBICTH (BIIaJICHHE
MEXaHHU3MOM SKBUBAICHTHBIX 3aMEH ).

Y4UTbCS KPUTUIHO OTHOCHUTHCSI K CBOEMY MHEHHIO, C JIOCTOMHCTBOM MPU3HABATH OIIMOOYHOCTH CBOETO
MHEHUS (€CITU OHO TaKOBO) H KOPPEKTHPOBATH €TO.




[ToHMMas TO3UIUIO APYTOTO, pa3InyaTh B €ro peun: MHEHUE (TOUYKY 3pEHHS), 10Ka3aTeIbCTBO
(aprymeHTsl), GaKThl; TUTIOTE3bI, AKCHOMBI, TCOPHH.

YMeTh B3MISIHYTh Ha CUTYALUIO C MHOM MMO3UIIMHU U JOTOBApPUBATHCA C JFOAbMU MHBIX TO3ULU K.

Cpeocmeom ¢hopmuposanuss KOMMYHUKATUBHBIX Y Y [] ciryaT TeXHOJIOTHS TPOOIEMHOTO JHajora
(moOy>xJaromuii ¥ 1MoABOAALINIA JUAJIOT) U paboTa B MaJIbIX TPYIIAX, TAKXKE UCIOIb30BAHNE HA YPOKAX
3JIEMEHTOB TEXHOJIOTMU POJTYKTUBHOTO YTCHHUS.

JeBATHKJIACCHUK HAYYUTCH:

* OOBSCHATH CyTh XUMHUYECKUX MIPOIECCOB M UX MPUHIUITHAIBHOE OTIIMYHE OT (PU3UICCKUX;

* HA3bIBaTh MIPU3HAKU U YCIOBHS MPOTEKAHMS XMMUYECKUX PEaKIIHIA;

* YCTaHABJIMBATh IPUHAIIEKHOCTh XUMUYECKON PEAKIIUU K OIIPEIEIEHHOMY TUITY IIO OJJTHOMY U3
KJIacCU()MKAITMOHHBIX MIPU3HAKOB: 1) 10 YMCITy ¥ COCTaBY MCXOHBIX BEIIECTB U MPOJIYKTOB PEaKIHH
(peaxkuu coeTMHEHNUs, Pa3JI0KEHNUs, 3aMEIICHUS U 00OMEHa); 2) 110 BBIACIICHUIO WM MOTJIOMIEHUIO TEIIOTHI
(peakiuu SK30TePMUYECKHUE U SHIOTEPMHUUECKHE); 3) TI0O U3MEHEHUIO CTEMCHEH OKUCICHUS XUMHUUECKHIX
3JIEMEHTOB (peaKliy OKUCIUTEIbHO-BOCCTAHOBUTEINBbHBIE); 4) 110 00paTUMOCTH Ipoliecca (peakiuu
oOpaTtuMble 1 HeoOpaTHUMBbIE);

* Ha3bIBaTh (DAKTOPHI, BIUSIONINE HA CKOPOCTh XMMUYECKUX PEaKIIHIA;

* Ha3bIBaTh (PAKTOPBI, BIUAIOIIME HA CMELIEHNE XMMHUUECKOTO PABHOBECHS;

* COCTaBJISITh YPABHEHUS AJIEKTPOJIUTUYECKON JUCCOLMALIMU KUCIIOT, 1EI04Yel, Coyiel; MOJHbIE U
COKpaIEHHbIE HOHHBIE YPaBHEHHUS peakuii 0OMeHa; ypaBHEHUsI OKUCIUTENbHO-BOCCTAHOBUTEIbHBIX
peaKkumii;

* IPOrHO3UPOBATH MPOAYKTHl XUMUYECKUX PEAKIIHA 10 (hopMysIaM/Ha3BaHUSIM UCXOTHBIX BEIIECTB;
OTIPEIeIIATh UCXOAHbIE BEllecTBa Mo (hopMynaM/Ha3BaHUAM MIPOJYKTOB PEaKIUH;

* COCTaBJISITh YPABHEHUS PEAKIIHI, COOTBETCTBYIOIIUX MOCIEI0BATEILHOCTH («IIETIOUKE)) MpeBpalleHuit
HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KIacCOB;

* BBISAIBJIATH B IIPOIIECCE PKCIIEPUMEHTA MIPU3HAKU, CBUAETEILCTBYIOLINE O MPOTEKAHUN XUMHUYECKOI
peaxiuu;

* IPUTOTOBJISITH PACTBOPHI C ONMPEICTEHHON MAaCCOBOM JI0JIEN paCTBOPEHHOTO BEIIECTBA;

* OIIPENIeNATh XapaKTep Cpebl BOAHBIX PACTBOPOB KHUCIOT U IIeJI0oUed M0 U3MEHEHUIO OKPaCcKU
UHJMKATOPOB;

* IPOBOJUTH KAUECTBEHHbIE PEaKIUH, MOATBEPKAAIONINE HATMYUE B BOJHBIX paCTBOPaX BEUIECTB
OTJIeIbHBIX KATHOHOB M aHUOHOB.

* OIpENIeNATh MPUHAAIC)KHOCTh HEOPraHUUECKHUX BEIIECTB K OHOMY U3 U3YYEHHBIX KJIACCOB/TPYIIIL:
METaJJIbl U HEMETAJLJIbl, OKCH/IbI, OCHOBAHHUS, KUCIIOTHI, COJIU;

* COCTaBJIAITH (POPMYJIBI BEIIECTB 10 UX HA3BAHUSM;

* OIIpEIeNSITh BAJIGHTHOCTh U CTETIEHb OKUCIICHUS DJIEMEHTOB B BEIIECTBAX;

* COCTaBJIATH (POPMYIIBI HEOPTAHUYECKUX COCTMHEHUH TI0 BaJICHTHOCTSIM M CTEIIEHSM OKHCIICHUS
AJIEMEHTOB, a TaKXKe 3apsaM HOHOB, YKa3aHHBIM B TAOJHUIE PACTBOPUMOCTH KUCIIOT, OCHOBAHUMN U COJIECI;

* 00BSICHATH 3aKOHOMEPHOCTH U3MEHEHUS (PU3NYECKUX U XUMUYECKHX CBOMCTB MPOCTHIX BEIIECTB
(MeTanIoB M HEMETAJUIOB) M UX BBICIIMX OKCUAOB, 00pPa30BaHHBIX AJIEMEHTAMU BTOPOTO U TPETHETO
MIEPHO/IOB;

* Ha3bIBaTh OOIIME XUMUYECKHUE CBOWCTBA, XapaKTepHBbIE /ISl TPYII OKCHIOB: KUCIOTHBIX, OCHOBHBIX,
aM(OTEPHBIX;

* Ha3bIBaTh OOIIME XUMUYECKHE CBOMCTBA, XapaKTEePHbIE IS KaXKIO0Tr0 U3 KJIaCCOB HEOPraHMYECKUX
BEIIECTB: KUCIIOT, OCHOBAHUH, COJIeH;

* IPUBOJUTH PUMEPHI PEAKIINH, TOATBEPKIAIOIIUX XUMHUUECKHE CBONCTBA HEOPTraHUYECKUX BEIIECTB!
OKCHJIOB, KUCJIOT, OCHOBAaHHUH U COJIEH;

* OIIPENIENISTH BEIIECTBO-OKUCIUTEID U BEILIECTBO-BOCCTAHOBUTEIND B OKUCIIUTEIBHO-
BOCCTAHOBHTEJbHBIX PEaKIUIX;

* COCTaBJIATh OKUCIUTENbHO-BOCCTAHOBUTENIbHBIN OanaHc (JUIs U3y4E€HHBIX PEaKIuii) Mo
MIPEUI0KEHHBIM CXEeMaM PeaKIMii;



* IPOBOJIUTH JIAOOPATOPHBIE OTIBITHI, MOATBEPKAAIONINE XUMUUECKUE CBOUCTBA OCHOBHBIX KJIACCOB
HEOPraHWYECKUX BEUIECTB;

* IPOBOJIUTH JIAOOPATOPHBIE OTIBITHI TI0 MOJYYSHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB: BOJIOPOA,
KHUCJIOPO/Ia, YTIEKUCIIOT0 I'a3a, aMMHUAaKa; COCTABIISITh YPABHEHUS COOTBETCTBYIOIINX PEAKIUM.

JeBATHKIACCHUK MOJYYUT BO3MOKHOCTh HAYUYUTHCH:

* COCTaBJIATh MOJIEKYJIIPHBIE U TIOJIHBIC HOHHBIE YPABHEHUS 110 COKPALLIEHHBIM HOHHBIM YPaBHEHHUSIM;

* IPUBOJUTH MPUMEPHI PEAKIUI, TOATBEPKJAIOIINX CYILIECTBOBAHUE B3AMMOCBSI3U MEK1y OCHOBHBIMH
KJIaCCaMU HEOPraHUYECKUX BEILIECTB;

* POTHO3UPOBATH PE3YJIBTATHI BO3JACUCTBUS PA3IMYHBIX ()aKTOPOB HA M3MEHEHUE CKOPOCTH
XUMHUYECKON PEAKIINU;

* POTHO3UPOBATH PE3YJIBTATHI BO3JACUCTBHS PA3IMYHBIX (JaKTOPOB HA CMEIIEHIUE XUMUIECKOTO
paBHOBECHSL.

* IPOTHO3UPOBATh XUMUYECKUE CBOMCTBA BEIIECTB HA OCHOBE UX COCTaBa U CTPOECHUS;

* MPOTHO3UPOBATH CIIOCOOHOCTH BEIIECTBA MPOSBIISATH OKUCIUTEIBHBIE UM BOCCTAHOBUTEIHHBIC
CBOICTBA C YUETOM CTEIICHEN OKUCIECHHUS JIEMEHTOB, BXOJSIIUX B €r0 COCTAB;

* BBISIBJISITH CYILIECTBOBAHME T€HETHYECKON B3aMMOCBSI3M MEX/Yy BEIIECTBAMU B PSLY: IPOCTOE
BEIIECTBO — OKCHUJl — T'UJIPOKCHJT — COJIb;

* XapaKTepU30BaTh 0COObIE CBOMCTBA KOHIIEHTPUPOBAHHBIX CEPHOM M a30THOM KHCIIOT;

* PUBOJIUTH TIPUMEPHI YPABHEHUH PEAKITUH, JISKAITUX B OCHOBE MPOMBIIICHHBIX CIOCOOOB TIOJTyUYSHHSI
aMMHaKa, CEpHOM KHUCIIOThI, YyT'YHA U CTAJIH;

* OMKCHIBATh (PH3UUYECKUE U XUMUYECKHE TTPOIIECCHI, SBIISIONINECS YaCThIO KPYTOBOPOTA BEIIECTB B
MPUPOJE;

* OpraHU30BbIBATh, IPOBOJUTH YYEHUUECKUE MPOEKTHI MO UCCIICIOBAHUIO CBOMCTB BEIIECTB, MMEIOIINX
Ba)XKHOE MPAKTUYECKOE 3HAUECHUE.

Paznen 2. Coaep:kaHue TeM yueOHOIr0 Kypca.

IToBTOpenue kypca xumuu 8 kiacca (3 4). [leppognyeckuii 3aKOH U IEPUOANYECKAS CUCTEMA XUM. 3JIEMEHTOB
J. U. MenneneeBa B CBETE€ CTPOCHHUS aTOMOB. XuUMuyeckas cBs3b. CtpoeHue BemiecTBa. OCHOBHBIEC KJIACCHI
HEOPraHMYECKNX COCIMHECHMI: X cOCTaB, Kiaccudukanus. OCHOBHBIC KJIAaCChl HEOPTAHUUECKUX COCTMHECHHUM: UX
cBolcTBa. Pacu€Thl MO0 XMMUYECKUM YPaBHEHUSIM.

Jemonctparmu. Tabnumna «Bunbl cBszeiy. Tadnuma « TUTTBI KPUCTATUIMYECKUX PEIIETOK

Paznea 1. MHoroo6pasue xummnueckux peakuui (12 v).

Tema 1. Knaccuduxanust XuMu4ecKuX peakiuii

Knaccudukanuss XuMU4ecKiX peakifii, peakiiuy COeIMHEHUs, Pa3ioKeHus, 3amelleHus, ooMeHa. OKUCIUTETbHO
- BOCCTaHOBHUTENbHBbIC peakuuu. OKUCIUTENTh, BOCCTAHOBUTENb, IPOLECCHl OKHCIEHUS, BOCCTAHOBIICHUS.
CocraBieHue ypaBHEHHH OKHCIMTEIHHO - BOCCTAHOBHUTEIBHBIX PEAKIMH C MOMOINbIO METO/a 3JIEKTPOHHOTO
OanaHca.

TennoBeie 23 HEeKTH XUMUYECKUX PEAKIUil. DK30TEPMUUYECKUE U SHIOTEPMUIECKHUE PEAKIUH.

Tepmoxumuueckue ypaBHeHUsS. CKOPOCTh XUMHUUECKUX peakiuuid. PaKkTOphl, BIUSIONIME HA CKOPOCTh XUMUYECKUX
peakuumii. [leppoHavanbHble NpeCTaBICHUS O KaTalIH3e.

Hemoncmpayuu. [lemoncmpayus onvlmos, GulACHAIOWUX 3A8UCUMOCTMb CKOPOCMU XUMUYECKUX pearyull om
PA3TUYHBIX haKmMOpoa.

Tabnuywr «Obpamumsie peakyuuy, « Xumuueckoe pagrnogecuey, « CKOpoCmv XUMUYECKOU PeaKyuuLy.

Pacuemmnvie 3a0auu. Pacuemul no mepmoxumuyeckum ypasHeHUusM.

Ilpakmuueckaa paboma Nel. H3yuenue enuanus ycioeuil npo8e0eHUus XumMuueckoll peakyuu Ha eé cKopocmb.
O6patumsie peakiuu. [IoHATHE 0 XUMUYECKOM PAaBHOBECHH.

Tema 2. Dnexrponutudeckas auccouuanus (12 1)



XUMHUYECKUE PEAKIUU, UAYIIHME B BOJHBIX PACTBOPAX. DJIEKTPOJIUTHI U HEAEeKTponuThl. HMoubl. Katnonsl u
aHuoHbL. ['MapaTHas Teopust pacTBOPOB.

DNEKTPOIUTHYECKasT JAUCCOLMALMS KUCIOT, OCHOBaHMM, cosiel. CialOble W CUJIbHBIE 3JEKTPOJUThL. CTeneHb
mucconuanuu. Peaknuu nOHHOTO oOMeHa. YCJOBHS MPOTEKAaHUs PEaKIui OOMEHa J0 KOHIA. XUMHUYECKHE
CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX COCAMHCHHA B CBETE NPEICTABICHUN 00 3IIEKTPOJIUTHUCCKON
JUCCOIMAIIMU U OKUCIIUTEIIBHO — BOCCTAHOBUTEIIBHBIX PEAKIIUSX.

[TonsTHE O THAPOIN3E COJIEH.

Pacuémui no ypasnenusim xum. peaxyuii, eciu 00HO U3 geuwyecms 0aHoO 8 U3ObImKe.

Jlemoncmpayuu. Hcneimanue pacmeopos eewyecms Ha dIeKmpudecKyro nposoouMocmo. Jleudicenue uUOHO8 6
97IeKMpPUYeCcKom noe.

Jlabopamopusie onvimoi. Peakyuu obmena mexcoy pacmeopamu 31eKmpoiumos.

Ilpakmuueckaa paboma Ne2. Peuwienue yxkcnepumenmanvuslx 3aoay no meme «Ceolicmea Kuciom, 0CHOBAHUIL
U coaeil KaK 31eKmpoaumaos».

Konmponvnasa paooma Ne 1 no memam «Knaccugukayua xumuveckux peakyuity u «Iaekmpoiumuyeckas
ouccouuayus.

Paznen 2. Muoroo6pasue BeuecTs.

Tema 3. T'anorensr (5 1)

Hemeramnsl. ["asiorensl. [lonokeHne B MEPUOIMYECKON CUCTEME XMMHUYECKUX AJIEMEHTOB, CTPOEHHE UX aTOMOB.
Haxoxnenue B mpupoe.

@u3nYeCcKe U XMMHYECKHE CBOMCTBA rajoreHoB. [lonydeHne m mpuMeHeHue rajioreHoB. Xiop. dusznueckue u
XUMUYECKHe cBoMcTBa xyopa. [Ipumenenne xnopa. XnopoBonopoa. @usndeckue cporictsa. [lonyuenune. ComnsiHas
KHCJIOTa U ee coiii. KauecTBeHHast peakius Ha XJIOpHT — HOHBI. Pacro3HaBaHue XJI0pui0B, OpOMHUIOB, HOTUIOB.
Hemoncmpayuu. @usuueckue ceoticmea 2anozenos. Ilonyuenue xa10poeooopoda u pacmeopenue e2o 8 800e.
Jlabopamopusie onvimwi. Pacnosuasarnue consiHOU KUCIOMbL, XI0PUOO8, OPOMUO0S, UOOUO08 U L0Od.
Ilpakmuueckas paooma Ne 3. Ilonyuenue conanoi Kuciomol u uzyueHue eé ceolicme.

Tewma 4. Kucnopon u cepa (9 )

Kucnopon u cepa. [lonoxeHrne B NepuogMYECKO CUCTEME XMMUUYECKUX AJIEMEHTOB, CTpOeHUE Ux aToMoB. Cepa.
Amnotponust cepbl. Duszmueckue U xumuueckue cBoictBa. Haxoxaenue B mnpupone. Ilpumenenue cepsbl.
CepoBonopoa. CepoBoopoHas Kuciota u ee conu. KaudecTBeHHas peakiusi Ha cyinb(uia- uoHbl. OKCU cepbl
(V).

CepHast KHCIIOTa. XMMHUYECKHE CBOMCTBA pa30aBICHHOW M KOHIICHTPUPOBAHHOM CepHON KHCIOTHI. KauecTBeHHas
peakiusi Ha cynb(aT- HMOHbI. XHUMHUYECKHE pEaKIMH, JIe)Kallue B OCHOBE IIOJYYEHHSI CEpHOM KHCIOTHI B
MPOMBIIITIEHHOCTH. [IpuMeHeHne cepHOi KUCTIOTHI.

Lemoncmpayuu. Annomponus kuciopooa u cepol. 3HAKOMCMSEO ¢ 00pa3yamu NPUPOOHLIX CYIbhud08, cyib@amos.
Jlabopamopuvie onvimsi. Pacnoznasanue cynvguo-, cynbpum- u cyibgam-uornos 6 pacmeope

IIpaxmuueckas paboma. Pewenue sxcnepumenmanvhvix 3a0ay no meme «Kuciopoo u cepay.

Tema 5. Azot u pochop (7 9)

A3zoT u docdop. IlonoxeHne B NepUOJUUECKON CUCTEME XUMHUECKUX 3JIEMEHTOB, CTPOCHUE UX aTOMOB. A30T,
¢u3nyeckue M XMMHUYECKHE CBOICTBA, MOJydYeHHE W HpuMeHeHue. KpyroBopor aszota B mpupoae. AMMHAK.
dusnueckue M XUMHMUYECKHE CBOICTBA, MNojydyeHue, npuMmeHeHue. Coin aMMOHHUS. A30THas KHCIOTa U ee
cBoiicTBa. OKHUCIUTENbHBIE CBOMCTBA a30THOM KHCHOTHI. IlodyueHue a30THOM KHCIOTHI B J1a0OpaTOPHH.
XUMHUYECKUE PEaKlnu, JeXallie B OCHOBE IMOJYYEHUs a30THOW KHMCIOThl B MpOMbIIIIEHHOCTH. IIpumeHenue.
Counun. A3oTHbIE Y1OOpEeHHUS.

®ocdop. Amnotponus. Puznueckue u xumuueckue cBoiicrsa. Oxcun pochopa (V). DochopHas KucI0Ta, €€ COTU
U ynoOpeHus.

Hemoncmpayuu. Ilonyyenue ammuaxa u e2o pacmeopenue 6 ode. O3naxkomienue ¢ oOpazyamu npupooHvlx
HUumpamos, ¢hocgamos.



Jlabopamopnvie onvimel. Bzaumooleiicmgue coneii ammoHus co werouamu. O3nakomnenue ¢ A30MHbIMU U
gocopnvimu yoobperusmu.

Ilpakmuueckasa paboma Ne5. Ilonyuenue ammuaxka u uzyuenue e2o ceoucme.

Pewenue 3aoau na onpedenenue maccosoi (00vEMHOU) 001U 6bIX00A NPOOYKMA pPearyuu om meopemuyecKu
B03MOIHCHOZO.

Tewma 6. Yraepon u kpemuuii (10 )

Yrinepon u kpemHuil. IlosokeHue B IEPUOJMYECKOM CHCTEME, CTPOCHHE AaTOMOB. YTJepoA. AJIOTPOIHSL.
duznyeckue U XUMUYECKHE CBOMCTBA yriaepoaa. AncopOuus. YrapHslil ra3. YIiekucibli ra3. YrojapHas KUCIOTa
u ee conu. KauectBeHHas peakuys Ha kapOoHAT — HOHBI. KpyroBopoT B npupoe.

Kpemuuii. Oxcun kpemuus (1V). KpemnueBas kuciiora u ee CoJiu.

Crexio. LlemeHT.

Hemoncmpayuu. Kpucmannuueckue pewemku aimaza u epaguma. 3HAKOMCMBO ¢ 00paszyamu NpupooHblX
Kapbonamos u cunuxkamos. O3nakomaeHue ¢ paziudHbimMu guoamu monausa. O3nakomieHue ¢ 6U0amu Cmekid.
Jlabopamopuvie onvimei.  O3HaKoMIeHue CcO CBOUCMBAMU U  83AUMONPESPAUCHUAMU  KApOOHAmMO8 U
euopokapbonamos. Kauecmeennvle peaxyuu na kapobonam- u CUNUKAM-UOHDL.

Ilpakmuueckaa paboma Ne6. Ilonyuenue oxcuoa yenepooa (IV) u usyuenue ezo ceoitcme. Pacno3nasanue
Kapbonamoe.

Pewenue 3aoau na eviuucnenue maccel unu 06vEMa NpOOYKmMaA peakyuu no U38eCMHOU Macce Ui 00bemy
UCXOOHO20 8eujecmsd, cooepHcae2o NPUMecH.

Koumponvnasn paooma Ne2 no meme «Hememaniou.

Tewma 7. O61ue cBoiictBa Metaios (11 )

Meramnel. [lonoxenne B NEPUOIUYECKOM CHUCTEME, CTPOEHHE aTOMOB. Metainueckas CBsi3b. DU3HMYECKHE
CBOMCTBA. Psim akTHBHOCTH METaIIIIOB. cBOMCTBA MeTauioB. O0mue crnocoOsl momydeHus. CrutaBbl METaJIOB.
[Ilenounbie meTamibl. IlonokeHne B MEPHOIUYECKON CHUCTEME, CTPOCHUE aTOMOB. DU3UYECKHE M XUMUYECKHUE
cBoiictBa. I[Ipumenenue. Haxoxnenue B mpupo/e.

[IlenouHo3emenbHble MeTaUibl. [lookeHue B MEPUOUYECKON CHCTEME, CTpoeHHe atoMoB. Dusnueckue u
xuMuueckue cpoiicta. [Ipumenenue. Haxoxaenue B npupoe. Maruuii 1 KajublMil , ©X BaXXHEUIIINE COCTUHEHUS.
JKecTKoCTh BOJIBI M CLIOCOOBI €€ YCTPaHCHUS.

Amomunuil. [Tonoxxenne B NMEepUOIUYECKON cUCTEME, CTpoeHUE aTOMOB. Du3nyeckue M XMMHUYECKUE CBOMCTBA.
[Ipumenenne. Haxoxnenue B npupoie. AMGOTEPHOCTh OKCHJIA U THAPOKCHIA AITFOMUHUS.

Kenezo. [lonoxkeHne B MEPUOTUYECKON CHUCTEME, CTpOCHHE aTOMOB. DU3MUYECKHE U XUMHUYECKHE CBOWCTBA.
[Ipumenenne. Haxoxnenue B npupoje. BaxkHelme coeTMHEHHs JKele3a: OKCUIbI, THAPOKCUIIBI U COIM  Keye3a
(I u xenesa (I11). KauecTBeHHas peakiiys Ha HOHBI.

Jlemoncmpayuu. 3Hakomcmeo ¢ 06pa3yamu 8ANCHEUUUX CONell HAMPUS, KAlusl, NPUPOOHBIX COCOUHEHUL KaNbYUs,
pyoamu dicene3a, COeOUHEeHUAMU aTOMUHUs. Bzaumooelicmeue wenounvix, weiouHo3emMenbHblX Memaiios u
anromunus ¢ 600otl. Corcueanue xcenesa 6 KUCI0pooe U Xiope.

Jlabopamopuvie onvimsi. l[lonyyenue 2udpoxcuoa anOMUHUS U 83aUMOOelicmaue e20 ¢ KUCIOMAMU U WeloYaMu.
THonyuenue euopoxcuoos sncenesa(ll) u (I1l) u 83aumooeticmsue ux ¢ KUCIOMAMU U WeTOUAMU.

IlIpakmuueckaa paboma Ne7. Pewienue 3xcnepumeHmanbHuvlx 3a0ay no meme «Memanvt u ux coeOuHeHusn».
Konmponvnan padoma Ne3 no meme «Obuque ceoiicmea memasnoe»

Paspnen 3. Kparkuii 0030p BazkHedmmx opranudeckux semects (12 u)

[Ipeamer opranmveckoil xumun. Heoprannueckue U OpraHU4ecKUe COEAMHEHHS. YTJIEpOoJ — OCHOBA XKM3HU Ha
3emiie. OCOOEHHOCTH CTPOCHHUS aTOMa YIiIepo/ia B OPraHMYeCKUX COCTMHEHHUSIX.

Yrnesonoponasl. [IpenensHbie yriaeBomopoasl. MetaH, sTaH, nponad. CTpyKTypHbIe (OpPMYIbI YTIIEBOJIOPOIOB.
['omonoruueckuii psig  OpeaenbHBIX YriaeBoaopojaoB. ['omonorun. @Pusnueckue W XUMUYECKHE CBOMCTBA
MpeAesbHBIX YIIIeBOA0po10B. Peakiinu ropenue u 3amenienust. Haxoxnenue B npupoge. [lpumenenue.



HemnpenenbHuble yriaeBOoAOpoAbl. DTUJICHOBBIA Psii HEMPEACNIbHBIX YIIE€BOJOPOJOB. OTWiIeH. DPuU3nuecKkue u
XUMHUYECKUE CBOWCTBA ATWiEHA. Peakuus npucoeaunenus. KauectBeHHble peakuuu. Peakuus nojsumepusauu.
ITonuyTriieH. Ilpumenenune stuieHa.

ALETUIIEHOBBIH psAJl HENPEAEIbHBIX YIiIeBOJ0po10B. AneruieH. CBolicTBa aneTuiieHa. [Ipumenenue.
[IpousBomHbie  yriaeBoAoposoB. Kparkuii 0030p OpraHMYECKUX COCAWHCHH: OJHOATOMHBIC  CIHPTHI,
MHOTOaTOMHBIE CHHUPTHI, KapOOHOBBIE KHUCIOTHI, CIOXKHBIE A(UPHI, KHUPHI, YrIIEBOIbl, AMUHOKUCIIOTHI, OCIKH.
Ponp 6enkoB B opranusme.

[TonaTHe 0 BBICOKOMOJIEKYJISAPHBIX BemecTBax. CTPpyKTypa MOJUMEPOB: MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO,
CTeneHb nouMepusanuu. [lonusTuneH, NoaunponusieH, NOJUBUHIIXIOPHU/I.

Hemoncmpayuu. Mooenu monexyn opeanuieckux coeOuHenutl, cxembl, maoauyb.

Topenue y2ne6000po0os u obnapysicenue npooyKmo8 ux 20peHusl.

Obpa3sywl Heghmu u nPoOYKmMo8 ux nepepabomiu.

Buoeoonwvimul no ceoticmeam ocnognwix Kiaccos sewecms.

Pacuemnvie 3a0auu. Yemanoenenue npocmetiwieti gpopmynvl eewgecmea no Macco8bim 00IM I1EeMEHMO8.

Pa3nen 3. TemaTuueckoe njiaHupoBaHue

Ne i/ Tema ypoka (K0,1-BO 4acoB)
IIpumeyanue

IloBTOpeHue n3y4yeHHoro B 8 kiacce (3 yac.)
1 [TloBropenwue. Ilepuoandeckuii 3aK0H, MEPUOAAYECKAsT CUCTEMA XUMUYECKHX|
snemeHnToB JI.1.Menneneesa. CTpoeHue aroma.

2 [[loBropenue. Xumudeckas CBSI3b.
[loBTOpeHME  M3Y4EHHOTO  MarepHajla O  BAaXHEMIIMX  KJaccax
HEOPraHNYECKUX COEIMHEHHI.

Tema 1. MHorooopasmne xummnuyeckux peakuuii (12 yac.)
OKHCIUTENbHO-BOCCTAHOBUTEIBHBIC PEAKIIH.
TeroBbie 3 (eKThl XUMUYECKUX PEAKIIHIA.
CKOPOCTh XMMUUYECKUX PEAKIIUMN.

w
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[Ipaktuueckass pabora Nel .M3ydeHue BIHMSHUS YCIOBUU TMPOBEICHUS
XUMHUYECKON PEaKIiy Ha €€ CKOPOCTbh.

8 |O6parumbie 1 HEOOpaTUMBbIC XUMHUUYECKHE peakiuu. [IoHATHE 0 XUMHUYECKOM
[PABHOBECHH.

9 |CymHoCTb mpoliecca dMEKTPOTUTHIECKON AUCCOIMALIUN

10 Jluccomuanus KUCIOT, OCHOBAHHH U COJICH

11 |Crenenp nucconmanuu. CHIIBHBIE U CJIA0BIC 3JIEKTPOJIUTHI.

12 |Peakuuu MOHHOIO OOMeHa.

13 [Tunpposus coneit.

14 [[Ipaktuueckas paborta Ne2 «PemieHue sKCrepUMEHTANBHBIX 33/1a4 MO TeMe
«CBOMCTBA KUCJIOT, OCHOBaHUI M COJIEN KaK 3JIEKTPOJIHUTOBY

15 TecroBasi padora Nel no teme: «DNEKTPOTUTHYECKAS AUCCOLIMALIMS
Tema 2. I'asiorensl (5 yacoB)

16 [XapakTepuCTHKa raJOreHOB.

17 [Xnop.




18

.XJIOPOBOIOPOL: TIOJy4EHUE U CBOMCTBA.

19 |ConsiHas KHUCIOTA U €€ COJIN.

20 [Ipakruueckass pabdota Ne3. IlomyueHue COJITHOH KHUCIOTHI U H3Yy4EHHE €€
CBOMCTB.
Tema 3. Kuciaopon u cepa (9 yacos).

21 [XapakrepHucTHKa KHCIOPOJA U CEPHI.

22 |CBoiicTBa U IPUMEHEHUE CEPHI.

23 |CepoBoaopa. Cynbhusl.

24 |Coenunenus cepsl (II).

25 |Oxcup cepol (IV). Ceprucras Kucnora.

26 |Okcuna cepsl (VI). CepHast KUCIIOTa U €€ COJIH.

27 [Baxperuienue 3HaHui 1o Teme «lloarpynmna kucaopoaay.

28 [[Ipaktuueckas pabota No4 PermeHue 3KCIEpUMEHTATBHBIX 3a7ad M0 TeMe-
«Kucmopoa u cepa»

29 |KonTtpoabnas padora Ne2 mo teme «lloarpymnma kucimopoaa. OCHOBHBIE
3aKOHOMEPHOCTH TE€UYEHUS] XUMHUYECKHIX PEaKITHin

Tema 4. A3ot u pocop (7 yac.)

30 [Xapakrepuctuka a3ora u pochopa. Puznyeckue U XUMHUUECKHUE CBOMCTBA
a30Ta.

31 |AmMuaxk.

32 [[Ipaktuyeckas pabora Ne5 «IlonmydeHre aMMuaka u U3y4eHHE €r0 CBOMCTBY.

33 |Conu aMMOHUSL.

34 |AzotHas kuciora. Coam a30THOM KUCIIOThI

35 |Docodop.
Coemunenus gocdopa.

36 |Oxcua docopa(V). DocdopHas KUCIOTA U €€ COH.
Tema 5. Yruepoa u kpemunii (10 yac.)

37 [XapakrepucTuKa yriaepoja u KpeMHUs. AJJIOTPOIUS Yriiepoa.

38 [Xmmuueckue CBOICTBA yriepoja.

39 |Okcuapl yriaepoja.

40 |YrosbHast KHUCIOTA U €€ COJIH.

41 [[Ipaxtuueckas padora Ne6 «Ilomydyenue okcuna yriaepona (IV) u usyuenue
ero cBoicTB. Pacrio3sHaBaHne KapOOHATOBY.

42  Kpemnwmii. Oxcun kpemHuus (IV).

43 |KpemHMEBasi KUCJIOTA U €€ COJIN.

44  (CunukaTHasi IPOMBIIUIEHHOCTb.

45 |0606menue temsl «lloarpynmna yrnepoaay. Pemenue 3aaa4.

46 |KonTpoJanHasi pabora Ne3 o reme «Iloarpynna azora u yriaepoaa»

Tema 6. Meraubl (11 yacoB)
47 |[Tonoxxenue MetaysioB B Ilepuoauueckoii cucreMe XUMHUYECKUX 2JIEMEHTOB




JI.1. MenpeneeBa. @u3nuecKue CBOMCTBA METAJIJIOB.

48 [XapakTepHble XMMHUYECKUE CBOICTBA METAJIOB.
49 |O6mue ciocoOb! momydeHus MetamuioB. CruraBel. HaxoxieHre METauioB B
[IPUPOJIE.
50 [XapakrepHucTHKa IEN0YHBIX METAJIOB.
51 [[llenoyHo3eMeNIbHBIE METAIIIBI U UX COCIMHEHMUS.
52 |ATIOMUHUIN U €r0 COCAMHCHHUSI.
53 [Kene3o u ero coeHEHMSL.
56 [[IpousBoxactBo uyryHa. [Ipon3BoacTBo craju.
54 [TIpaktuyeckas padora Ne 7. «Pemienne sKCIepIMEHTANILHBIX 33134 110 TEME
«MeTamib)
55 |0606menne 3HaHuil 10 TeMe «MeTauTbh)
56 [TecroBasi pabora Ned o reme «MeTayuib»
Kpartknii 0030p BaxxHeHIIMX OPraHUYECKHUX BeleCTB
(12 gac.)
57 [[lepBoHayaJIbHBIE CBEJICHUS O CTPOCHUH OPTraHUYECKUX BEIIECTB.
58 [[IpenenbHble YraeBOAOPOIbL.
59 |HenpenenbHble YriaeBOAOPOIbI.
60 [[Tosmmepsi.
61 [[IpousBoaHbIe yrieBoopoaoB. CUPTHI
62 |KapGoHoBble KucioThl. CioxkHbie 3¢upbl. JKUpsl.
63 |YrneBogpl
64 |AMHHOKHCIIOTHIL benku.
65 |O0o0061eHne 3HaHUI, TOJIYYEHHBIX B 9 KII.
66 |[MtoroBasi KOHTpoJbHast paboTaNe5 3a Kypc OCHOBHOM IIKOJIBI
67 [[loBropeHue 3HaHUN. AHANIN3 K.p.
68 |Peseps




