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ITosicHuTEIbHAA 3alICKA

Pabouas mporpamma mo ydeOHOMY mpeamery «Xumus» g ydammxcs 10-11 kmaccoB
COCTaBJIEHA B COOTBETCTBUU C TpeOoBaHUsMH DenepaibHOro KOMIIOHEHTa TOCYJapCTBEHHOTO
00pa3oBaTeNbHOIO CTaHJIApPTa CPEIHEro 00Iero o0pa3oBaHus M0 XUMHUHU (MPOGUILHBIN YPOBEHB),
YTBEpKIEHHOTO MprkazoM MunobpaszoBanus Poccuu Ne 1089 ot 5 mapta 2004 1.

[IpodwibHbIi  ypoBEeHb CTaHAapTa OPUEHTUPOBAH Ha (OPMUPOBAHUE XHUMHUYECKOH
IPaMOTHOCTM M HAy4yHOTO MHUPOBO33PEHUs ydalluxcs. 3HaHMS, NOJYyYEHHBbIE HAa YpOKax XHMMH,
JIOJDKHBI HE TOJIBKO ONPEAEIUTh OOIIMM KYIbTYpHBIH YpOBEHb COBPEMEHHOI'O YEIOBEKa, HO U
o0ecreuynTh ero aJleKkBaTHOE MIOBEJCHNE B OKpYXKaroIllel cpeie, IOMOYb B peaibHOM JKU3HU.

W3yuenune xuMuu Ha MPOGUIBHOM YPOBHE HAIPABJICHO HA JIOCTHIKEHHUE CIICAYIOMINX [IETICH:

- OCBOGHHE CHUCTEMbl 3HAHHHA O (YHJaMEHTAJIbHBIX 3aKOHAX, TEOPHSX, (aKTax XUMUH,
HEOOXOAUMBIX JUIsl TOHUMaHMsI HayYHOU KapTUHBI MUPA;

- OBJIQJICHUE YMEHMUSMM: XapaKTEPHU30BaTh BELIECTBA, MAaTEPUAIbl U XUMHUYECKHE PEAKLUY;
BBITOJIHATH JTAOOPAaTOPHBIE SKCIEPUMEHTHI; MPOBOAMUTH PACUYETHl MO XUMHUYECKUM (POpMYIaM |
YPaBHEHHSIM; OCYIIECTBIISTH MOMCK XWMHYECKOW MH(OpMAaIy W OICHHWBATh €€ JIOCTOBEPHOCTD;
OPUEHTUPOBATHCS U MPUHUMATh PELICHUS B IPOOJIEMHBIX CUTYAIUX;

- pa3BUTHE [TO3HABATEIbHBIX MHTEPECOB, UHTEIJIEKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B
IIPOLIECCE M3YYEHMs] XMMHUYECKOM HAyKH M €€ BKJIaJa B TEXHUYECKUI Iporpecc LUBUIM3ALNY;
CJIOKHBIX U IPOTUBOPEUYMUBBIX IIyTEH Pa3BUTHS UAEH, TEOPUM U KOHLIETILIUI COBPEMEHHON XUMUU;

- BOCIHMTaHUE YOEKICHHOCTH B TOM, YTO XHMMHS - MOIIHBIM MHCTPYMEHT BO3AEHCTBHS Ha
OKPYXKAaloIyIO CpPeNly, U YyBCTBA OTBETCTBEHHOCTH 3a IPUMEHEHHE NTOYYEHHbBIX 3HAHUN U YMEHUM;

- MpUMEHEHHUE MOJY4YEHHbIX 3HAaHMM M yMEHHH J1s: O6e30macHoil paboThl ¢ BelleCTBaMHU B
naboparopuu, OBITY M Ha MPOU3BOJACTBE; PELICHUs MPAKTUYECKUX 3a7au B MOBCEAHEBHOW >KU3HU;
NPENYNPEXACHNS SIBICHUM, HAHOCAIIMX BpeJ 3J0POBBI0 UEIOBEKA M OKpYXKalolleW Cpene;

MMPOBEACHU UCCICHOBATCIILCKUX pa60T; CO3HATCJIbHOI'O B]':»I60p3 HpO(i)eCCI/II/I, CBSI3aHHOM C XMMHEH.



TpeOoBaHMsl K YPOBHIO NOATOTOBKH 0 UTOTaM M3y4YeHUs] Y4eOHOIr0 npeaMera

B pe3ynbrarte n3yueHuss XuMuu Ha TPOGUIHPHOM YPOBHE YUCHUK JTOJKEH:

3HATH/TIOHUMATD:

- POJIb XMMHUH B €CTECTBO3HAHUH, €€ CBA3b C JIPYTUMH €CTECTBCHHBIMU HayKaMH, 3HaYCHUE B
JKU3HH COBPEMEHHOT'O OOIIIECTBA;

- BOKHEUIIIME XUMHYECKHUE MOHATHUS: BEILIECTBO, XUMUUYECKHI AJIEMEHT, aTOM, MOJIEKYJIa, Macca
aTOMOB M MOJICKYJI, HOH, PaJIUKaJl, JUIOTPOIUS, HYKJIUIbl K U30TOMBI, aTOMHBIE S-, P-, D-opOuTamnu,
XUMHUYECKasl CBS3b, JIEKTPOOTPUILIATEILHOCTh, BAJICHTHOCTh, CTCIICHh OKHCJICHHS, THOPHAN3AIINS
opOuTajei, MpOCTPAaHCTBEHHOE CTPOSCHHUE MOJICKYJ, MOJIb, MOJISIpHAs Macca, MOJSPHBIA 00BbeM,
BEIL[ECTBA MOJICKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHUSI, KOMIUJIEKCHBIE COEIMHEHHUS], TUCTIEPCHBIC
CHUCTEMbI, HCTUHHBIE PACTBOPBI, AIEKTPOIUTHYECKAS TUCCOIUAIS, KUCIIOTHO-OCHOBHBIE PEAKIIUU B
BOJHBIX PACTBOpaXx, TUAPOIN3, OKUCICHUE U BOCCTAHOBJICHUE, JIEKTPOJIN3, CKOPOCTh XUMHYECKOM
peakIMy, MEXaHW3M pEaKIMH, Karajau3, TeIUIOBOM J(P(EKT peakuuu, SHTAIBIUA, TEIoTa
00pa3zoBaHusi, SHTPOMNUS, XUMHUUECKOE paBHOBECHE, KOHCTAHTA PABHOBECHS, YIJIICPOIHBIM CKEJIET,
(GyHKIHMOHATBHAS TPYITA, TOMOJIOTHS, CTPYKTYpHAsl M IPOCTPAHCTBEHHAS U30MEPHs, WHIYKTUBHBIN
U Me30MepHbI 3 PeKThI, AeKTpoduIl, HyKIeOPHI, OCHOBHBIE TUIIBI PEaKIIUi B HEOPraHMYECKON 1
OpraHUYECKON XUMUU;

- OCHOBHBIE 3aKOHBI XUMHUU: 3aKOH COXPAHEHHS MACChI BEIIECTB, MEPUOIUICCKUN 3aKOH, 3aKOH
MOCTOSIHCTBA COCTaBa, 3aKOH ABOraapo, 3akoH ['ecca, 3aKOH JEHCTBYIOIIUX MAacC B KMHETHUKE U
TEPMOIMHAMUKE;

- OCHOBHBIE TE€OPUM XHUMHHU: CTPOCHHS aTOMa, XMUMHYECKON CBSA3U, 3JIEKTPOJIUTHUYECKOU
JIUCCOIMAIINY, KHUCJIOT W OCHOBAaHUW, CTPOCHHS OpPTraHWYECKUX COCAMHEHUN (BKIIIOYAS
CTEPEOXUMUIO), XUMHUUYECKYIO KHHETUKY M XUMHYECKYI0 TEPMOIUHAMUKY

- KJ1accU(UKAIMIO U HOMEHKJIATYPY HEOPTaHUYECKUX U OPTaHUYECKUX COSTMHEHUN;

- IPUPOJHBIE UICTOYHUKH YTIIEBOJAOPOIOB U CIIOCOOBI UX MepepadoTKH;

- BEIIECTBA U MaTePUAJIbl, IIUPOKO UCTIOIb3YEMbIE B TIPAKTUKE: OCHOBHBIE METAJIIBI U CILJIABHI,
rpauT, KBapIl, CTEKJIO, IEMEHT, MHUHEpaJbHBbIC YIOOpEHMs], MHUHEpPATbHbIE U OPraHUYECKHE
KHUCTIOTHI, IIETOYH, aMMHUAK, YTIEBOAOPOAbI, (PEHOJ, aHWIMH, METAHOJ, STAHOJ, ITUICHTIUKOIb,
rULepuH, GopManbAeTH, aleTaabAeTui, aleToH, TIJII0K03a, caxapos3a, Kpaxmal, KIeTdaTrka,
AMHUHOKHCIIOTBI, OCJIKH, NUCKYCCTBEHHBIE BOJIOKHA, KAYUYKH, TIJIACTMACCHI, KUPBI, MbIJIA ¥ MOIOIIIHE
CpEJ/ICTBA;

YMETh:

- Ha3bIBaTh M3YUYEHHBIE BEIIECTBA MO "TPUBUAIBHON" U MEXAYHAPOIHON HOMEHKIIATYpaM;

- ONPENENATh: BAJIGHTHOCTh M CTETICHh OKHMCIICHUS XUMUYECKUX DJIEMEHTOB, 3apsij] HOHA, THIT

XUMHYECKON CBSI3M, NMPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJ, THUI KPHUCTAUIMYECKOM pEIIETKH,
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XapakTep cpelpl B BOJHBIX PAaCTBOPAX, OKUCIUTENb U BOCCTAHOBUTEIb, HAIIPABICHUE CMEILECHUS
paBHOBECHS TIO]T BIMSIHUEM Pa3IMYHbIX (AaKTOPOB, U30MEPHI U TOMOJIOTH, TIPUHAJICKHOCTh BEIIECTB
K Pa3JIMYHBIM KJlaccaM OpPraHUYECKHX COEAUHEHMM, XapakTep B3aMMHOIO BIIMSHHUS aTOMOB B
MOJIEKYJIax, TUIIbl pEaKLMi B HEOPraHUYECKON U OPraHMYECKON XUMHUU;

- XapakTepu3oBartb: S- , P- u D-anemenTsI o ux nonoxxenuto B [lepuoandeckoii cucreme .M.
MenneneeBa; oOmMe XHUMHUYECKHE CBOIMCTBa METAJUIOB, HEMETAJIOB, OCHOBHBIX KIJIACCOB
HEOPTraHWYECKUX COCIMHEHU; CTPOCHHUE U CBOMCTBA OPraHMUYECKUX COCAMHEHHH (yriIeBOAOpPOIOB,
CHUPTOB, (DEHOJIOB, aJbAECTUAOB M KETOHOB, KapOOHOBBIX KHCJIOT, aMHUHOB, aAMHHOKHCIOT M
YTJIEBOJIOB);

- O0BACHATH: 3aBUCUMOCTH CBOWCTB XMMUYECKOT'O JIEMEHTA U 00Pa30BAHHBIX UM BEIIECTB OT
nosioxenus B [lepuonnueckon cucreme .M. Menneneesa; 3aBUCUMOCTb CBOMCTB HEOPTaHUYECKUX
BEIIECTB OT MX COCTaBa M CTPOCHHS; MPHUPOAY M CHOCOObI 00pa3oBaHUs XUMHUYECKOW CBSI3U;
3aBHCHUMOCTH CKOPOCTH XMMHUYECKON peaklliy OT pa3IndHbIX (aKTOPOB, PEAKIIMOHHOMN CTOCOOHOCTH
OpraHMYECKUX COECIUHEHUN OT CTPOEHUS UX MOJIEKYIT,

- BBITIOJIHATh XUMUYECKUN SKCIIEPUMEHT I10: PACIIO3HABAHUIO BAXKHEHIIIMX HEOPTAHUYECKUX U
OPraHWYECKUX BEILIECTB; MOJIYYEHUIO KOHKPETHBIX BEIECTB, OTHOCAIIMUXCS K U3YUYEHHBIM KJlaccaM
COCJIMHEHM;

- MPOBOAUTH PACUETHI IO XUMUYECKUM (POpPMYJIaM U YpaBHEHUSIM PEAKIIHA;

- OCYILECTBJIATh CaMOCTOSITEJIBHBI MOUCK XMMHUYECKON MH(OpMalUU € HCIOJIb30BAHUEM
Pa3IMYHBIX UCTOUYHUKOB (CIIPABOYHBIX, HAYYHBIX U HAYYHO-TIOMYJISIPHBIX U3/1aHUN, KOMIBIOTEPHBIX
0a3 maHHBIX, pecypcoB MHTepHeTa); UCMONBb30BaTh KOMITBIOTEPHBIE TEXHOJIOTUU AJi 00paboTKU U
nepenayy nHQGOpMalLMY U ee MPEACTaBICHUS B pa3InYHbIX opmax;

UCIIOJIb30BaTh MPHUOOPETEHHbIE 3HAHUS M YMEHUS B TPAKTUYECKON JeATEeIbHOCTH U
MOBCEHEBHOM XKU3HU IS

- TOHMUMAaHMsS TJIOOANBHBIX MPOOTIEM, CTOSIIUX TMEpell YeIOBEUYECTBOM: HKOJIOTHUECKHUX,
HYHEPTreTUYECKHUX U CHIPbEBBIX;

- 00BSICHEHUS XUMUYECKUX SIBIICHUU, TPOUCXOISIINX B IPUPOJIE, OBITY M Ha MIPOU3BOJICTBE;

- DKOJIOTMYECKH IPaMOTHOIO MTOBE/ICHUS B OKPYXKaIOLIeH cpenie;

- OLICHKH BJIUSHUS XMMHUYECKOTO 3arpsi3HEHUSI OKpYKaroUled cpeibl Ha OPraHu3M UYeJIOBEKa U
JIPYTHUE )KUBBIC OPTAaHU3MBI;

- Oe3omacHOU paboTHI C BEMIeCTBaMU B JJabopaTopuu, OBITY M Ha MPOU3BOJICTBE;

- OIpe/ieNIeHNs BO3MOKHOCTH MPOTEKAHMS XUMUUYECKUX MTPEBPAILICHUI B Pa3TUYHBIX YCIOBUSAX
Y OIICHKU UX TOCIIECTBUN;

- pacrio3HaBaHUs U UACHTU(UKAIIUN BAXHEHIITUX BEIIECTB U MAaTEPUATIOB;

- OILICHKH Ka4yeCTBa MMATHLEBOM BOJABI 1 OTACIBHBIX IMUIICBBIX ITPOAYKTOB;



- KpHUTHYECKOM OIICHKH JOCTOBEPHOCTH XUMHUYECKOW WH(GOPMAIMK, TMOCTYMAIIEeH u3
Pa3INYHbIX UCTOYHUKOB,
- npuoOpeTeHus IIPAKTUYECKOTO OIIbITa JIESITEIbHOCTH, IIPEALIECTBYIOIIEH

po)eCCHOHAIBHON, B OCHOBE KOTOPOH JISKUT JaHHBIM YYeOHBIN ITPEIMET.



Conep:kanue y4e0OHOro npeamera

OCHOBBI TEOPETUYECKON XUMUU

Atom. Mognenu crpoenust atoma. Sapo u Hykionsl. Hykiauab! v u30Tonsl. D1ekTpoH. lyanusm
anekTtpoHa. KBaHToBble uncia. AtomHas opOurtanb. PacnpezneneHue 371€KTpOHOB MO OpOUTAIISIM.
OnexkTpoHHass KoH(purypauus aroma. BaseHTHble 31ekTpoHbl. OCHOBHOE U BO30YXKAECHHBIE
COCTOSIHMSI aTOMOB.

CoBpemenHass (GOpMyIUpOBKAa MEPUOAMYECKOIO 3aKOHA M COBPEMEHHOE COCTOSIHHE
[lepuonnueckoid  cucrembl Xxumuyeckux anemeHtoB J.M. MenneneeBa. DJeKTpOHHBIE
KOH(pUrypanuyu aTOMOB [EPEXOHBIX HIEMEHTOB.

Monekynbl 1 xuMHuueckas cBa3b. KoBaJleHTHas CBsA3b, €€ Pa3sHOBUAHOCTH M MEXaHU3MBbI
o0OpazoBaHusl. XapakTepUCTUKU KOBAJIEHTHOM CBSI3H. KommnekcHsie COEIMHEHMUSL.
OneKkTpooTpuuaTeabHoCTb. CTENneHb OKUCIEHUS U BaJEHTHOCTb. ['MOpuau3alus aTOMHBIX
opouraneit. IIpoctpaHcTBeHHOE cTpoeHue MoJekya. IloaspHocTs Monekyn. MoHHas CBS3b.
Meramnnudeckas cBsA3b. BonopoaHas cBs3b. MexMoeKysipHble B3anMoaencTsus. Enqunas npupona
XUMUYECKHUX CBA3EH.

BemecTBa MOJIEKYIISIPHOTO U HEMOJIEKYJSIPHOTO cTpoeHUsl. COBpEMEHHBIE IIPEICTABICHUS O
CTPOEHUU TBEPABIX, )KUIAKUX U ra3000pa3HbIX BEILECTB.

[TpuurHBEI MHOTOOOpA3Ms BEIIECTB: U30MEPHSsl, TOMOJIOTHS, aJUTOTPOIINS, H30TOITHSI.

Krnaccudukanys u HOMEHKIIaTypa HEOPraHUYECKUX U OPIraHUYECKUX BEILECTB.

Yucteie BemectBa M cMmecu. JlucnepcHsle cuctemsl. Komonmansle cucremsl. McTuHHBIE
pacTBOphl. PacTBOpeHHe Kak (U3UKO-XMMHUYECKH Mpolecc. TemnoBble sIBIEHUS IPU PACTBOPEHHH.
CnocoObl BBIpa)KEHUS KOHIIEHTpAllMM pacTBOPOB: MaccoBasl JI0Jii PACTBOPEHHOI'O BEIIECTBA,
MOJISIPHAsI U MOJISUUIbHASL KOHLIEHTPALUK.

XUMUYECKHE peakliuu, X KiacCU(pUKalUs B HEOPraHUYECKON U OpraHM4eCcKON XUMHUU.

3aKOHOMEPHOCTH TPOTEKAaHUs] XUMHUUYECKuX peakiuidl. TemnoBble 3¢(dexTs  peakiuil.
Tepmoxumuueckue ypaBHeHus. [Tonstre 06 sHTaIbIMU 1 SHTponUH. DHeprus [ nb60ca. 3akon ['ecca
Y CJIEICTBHS U3 HETO.

CKOpoCTh peaklMM, €€ 3aBUCHUMOCTbh OT pa3iH4HbIX (PaKTOPOB. 3aKOH JEHCTBYIOIIMX Macc.
ONEeMEHTAapHBIE U CIOXKHBIE PEakuu. MexaHusM peakuuu. OHeprus aktuBauuu. Kartamus un
KaTaJIu3aTopBhl.

O6parumocTh peakiuii. XuMudeckoe paBHoBecue. KoHcTanTa paBHOBecus. CmenieHue
paBHOBecHUsI oA AeficTBUEM paznuuHbIX paxTopos. [Ipunmun Jle [larense.

Onexkrtponutuyeckas aucconmanus. CuibHble ©  crnadble  anekTponuThl. KoHcraHTa

JHUCcCOoalui. Peakiiuym MOHHOTO oOMeHa. HpOI/ISBC,Z[CHI/IC PAaCTBOPUMOCTH. Kucnorao-ocHOBHBIC
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B3aUMOJICHCTBUSL B pacTBopax. AmdotepHocTh. MoHHOE mpom3BereHUE BoAbL. BomopoaHbIit
nokasatensb (pH) pactBopa.

I'maponu3s opraHNYeCKUX U HEOPraHUYECKUX COCIUHEHUM.

OKHCIIUTENbHO-BOCCTAHOBUTENbHBIE peaKMU. MeTOAbI 3JIEKTPOHHOT'O U 3JIEKTPOHHO-MOHHOI'O
Oananca. Psj cranaapTHBIX 3€KTPOAHBIX TOoTeHIIMaNnoB. Koppo3us MeTalioB ¥ criocoObl 3aIIUThI OT
Hee. XMMUYECKHE UCTOYHUKU TOKA. DJIEKTPOJIN3 PACTBOPOB U PACILIABOB.

Heoprannueckas xumus

XapakTepHble XUMHUYECKHE CBONCTBA METAJUIOB, HEMETAJUIOB M OCHOBHBIX KJIACCOB
HEOPraHWYECKUX COETUHECHHUI.

Bognopoa. M3oronsl Bogopoasl. CoennHeHus: BOIOPOAa ¢ METAJUIAaMU M HeMmeTaulaMu. Bona.
Ilepokcun Bonoposa.

l"anorensl. ["'anorenoBogopossl. ['anorennasl. Kucnopoaconepxaiiyue coeJuHEHUs XJ10pa.

Kucnopoa. Oxcunpl u nepokcuibl. O30H.

Cepa. CepoBoniopon u cynbhusl. Okcuasl cepbl. CepHHUCTas U CepHAsk KUCIOTHI U UX COJIH.

A3oT. AMMHaK, cosii aMMOHUA. OKCUABI a30Ta. A30TUCTas U a30THASA KUCJIOTHI U UX COJIU.

®ochop. Pochun. Oxcunst hocdopa. Docdopusie kucnotsl. OpTodocdatsl.

VYrnepon. Metan. KapOuapl Kanblusi, allOMUHHAS U JKee3a. YTapHbIA U yIIIEKUCIHbIN ra3bl.
VYroJyibHAsI KUCIIOTA U €€ COJIN.

Kpemuuii. Cunan. Oxenpg kpemuus (IV). KpemHueBbie KUCIOThI, CUITUKATHIL.

bnaropoansie raza.

[llenouHbIE U MIETOYHO-3EMENIbHBIE METAJIBI U UX COSIUHEHUS.

AJTIOMUHHI B €T0 COeTUHEHUS.

[Tepexonubie smeMeHTHl (Menb, cepedpo, kK, PTYTh, xpom, mapranen, »ene3o) U HX
COEIMHEHUSI.

KommiekcHble coeAMHEHUS TEPEXOHBIX HIEMEHTOB.

OO6mue crnocobbl momyuyeHus: metayuioB. [lonstue o mertamnypruu. CraBel (4epHbIE U
IIBETHHIE).

Opranunueckasi XuMust

Teopuss CcTpoeHHsT  OpPraHMYECKHUX  COCIMHEHUH. YIJIEepoaHbld  ckener. Panukai.
®yHKIMoHanbHas rpynmna. ['omosorun u romonornyeckuit psaga. CTpykTypHast 1 TpOCTPAHCTBEHHAsS
n3oMepus. THUTIBI CBSI3€H B MOJIEKYJIaX OPTAHMYECKUX BEIIECTB M CIIOCOOBI X Pa3phIBa.

Tunel peakiuii B opraHu4eckoi XuMuu. IOHHBIN U paguKaIbHBIA MEXaHU3MbI PEAKIUN.

AJKaHbI U HUKIJIOANKAHBI. AJIKEHbI, JUEHbl. ATKUHBL. beH3oin u ero romonoru. CTUpot.

["ayioreHnpon3BOAHBIE YTIEBOIOPOIOB.



OnHOATOMHBIE 1 MHOTOATOMHBIE cIUPTHI. DeHoubl. [IpocThie 3Guphl. ANbAETHIBI U KETOHBI.
Kap6oHoBbie kuciaoThl. OYHKIMOHATBHBIE MPOU3BOJAHBIE KApOOHOBBIX KHUCIOT. CIOXHBIE PUPHI
HEOPTraHWYECKUX U OPraHUYECKUX KUCTOT. JKUphl, MbLIA.

VYrneBonbl. MoOHOCaxapuibl, IUCAXapuabl, NOJINCAXAPUIBIL.

Hutpocoenunenusa. AMUHbI. AHUIIVH.

Awmunokucnotsl. [lentunel. benku. Ctpykrypa OenKoB.

ITuppon. Ilupuaun. IlupuaMHOBBIE YW IYPUHOBBIE OCHOBAHMS, BXOIAUIME B COCTaB
HYKJIEMHOBBIE KUCIOTHI. [IpesicraBnenre o CTpykType HyKJIIEMHOBBIX KUCTIOT.

BricokoMonekyisipHble coenHeHus. Peakuny nonumepusanuy U NOJMKOHICHCALINH.

DKCHepUMEHTAIbHBIE OCHOBBI XUMUU

[IpaBuna pabotel B sabopatopuu. JlabopatopHass mocyaa u oOopymoBanue. llpaBuia
0€30MacHOCTH MPH paboTe C €AKUMHU, TOPIOYUMHU U TOKCHUHBIMH BEILIECTBAMHU.

®u3nuecKue METO/Ibl pa3/ielIeHNs CMECEe U OUMCTKHU BelecTB. Kpucramiuzanus, SKCTpakuus,
JTUACTUIUISIIIHS.

CuHTe3 OpraHM4ecKUX U HEOPraHMYECKUX ra3000pa3HbIX BELLECTB.

CuHTe3 TBEpABIX U )KHUJKHUX BellecTB. OpraHu4ecKrue pacTBOPUTEH.

KauecTBeHHBII M KOJNMYECTBEHHBIM aHanu3 BewlecTB. OlpeaesieHHe XapakTepa Cpeabl.
WNuaukatopel. KauecTBeHHBIC pPeaKkMM HA HEOPTaHUYECKHE BEIISCTBA M HOHBI. MIeHTudUKanus
OpPTaHWYECKUX COCAMHCHUU, OOHapyXeHHe (YHKIMOHAIBHBIX Tpymnm. M3mepeHue ¢uznuecKkux
CBOICTB BemecTB (Macca, 00beM, IIOTHOCTH). CoBpeMeHHbIE (U3HKO-XUMUYECKHE METObI

YCTAHOBJICHUA CTPYKTYPbI BCIICCTB. XHUMHUYECKHUE METOObI pasaciIcHuA cMeceit.

XuMHUS 1 )KU3Hb

XHUMHUYECKHUE TTPOLIECCHI B )KUBBIX OPraHU3Max. bHoNIOrn4eckr akTUBHbIE BEIIECTBA. XUMUS U
310poBbe. [IpobrnemMsl, CBA3aHHbBIE C TPUMEHEHHEM JIEKAPCTBEHHBIX MPEMapaToB.

Xumusi B TIOBCEHEBHOW XW3HM. Motomue W 4ucTsanme cpencra. [IpaBmia OGe3omacHoOM
paboThI CO cpefICTBAMU OBITOBOM XUMUHU.

OO01Ire NPUHIUITBI XUMHUYECKON TeXHONoTUu. [IpupoiHbie HCTOUHUKYA XUMHUYECKUX BEIIECTB.

[Tonumepsl. [TnacTtmaccel, BojgokHa, kKayuykd. HoBble BelecTBa 1 MaTepuaibl B TEXHUKE.

XUMHYECKOE 3arpsi3sHEHUE OKPYKAIOIIEH CPEIbl U €r0 MOCIIEICTBHS.

[TpobmeMbl 6€30MacHOTO WCIIOMB30BAHUS BEIIECTB U XMMHUYECKHUX PEaKIMil B COBPEMEHHOMN

KH3HHU. TOKCI/I‘-IHBIC, rOpro4Yurc U B3pbIBOOIIACHBIC BCUICCTBA.



V. TemaTuueckoe IVIAHUPOBAHHE C YKA3AHUEM KOJIHYECTBA YaC0B, OTBOAUMBIX HA OCBOCHHE

KasKI0ii TeMbI

10 knacc (102 u)
Ne n/m HasBanmue pasgeia KoimmuecTBo
4acoB
1. Oprannyeckue BEIECTBA U OPraHUYEeCKUE peakliuu 14
2. YTI1eBOI0OPOIBI 28
3. CrupThl ¥ PEHOJIBI 10
4, AJbIeruansl 1 KETOHEI 5
5. KapOoHOBBIE KHCITOTHI, CIIOKHBIC A(DUPBI, JKUPBI 8
6. YreBobl 7
7. A30TcoepIKaIe COCTMHCHUS 14
8. XUMHS U 3I0POBBE YEIOBEKA 5
9. XuMHS TIOJIMMEPOB 7
10. IToBTOpEHME Kypca OpraHn4ecKoi XUMHUH 4
HTroro: 102
11 knacc (102 u)
Ne n/m Coaepxxanue yyeOHOIro MaTepuasa KosnuuectBo
4acoB
1. Baxnerlinme XUMUYECKHE NOHATHS U 3aKOHBI 6
2. I13 u [ICX3 Ha 0CHOBE y4€HHsI O CTPOCHUH aTOMOB 8
3. CtpoeHue BenecTBa 9
4, XHWMHYECKUE PEAKITUN 21
5. UwrcThle BemECTBA M CMECH 10
6. BemecTBa u ux cBoiicTBa 36
7. XUMHUYECKasi TEXHOJIOTUs 8
8. XWUMUS U )KU3Hb 4
Hroro: 102

10




10 knacc (102 u)

Ne ni/m Ha3Banue pa3nena KouuvecTBo
4acoB
Oprannyeckue BelecTBa U opranudeckue peakuuu (14 4.)
1 Oprannyeckue Bemectsa. [Ipenmer opranndeckoit xumun. Mecro u 1
POJIb OPraHMYECKON XMMHUH B CUCTEME HAYK O IPUPOJIE.
2 Teopus cTpoeHus: oprannueckux coequHennit A.M.bytieposa: 2
OCHOBHBIE TTOJIOKEHUS
3 Knaccugukanus opraHHuecKiuX COSIMHEHUI 2
4 M30MepHst B OpraHu4ecKON XUMUM U €€ BUJIbI 2
5) THUIbI XUMHYECKUX PEaKLMii B OPraHM4EeCKOM XUMHH: PEAKIIUU 2
PUCOETUHEHUS U 3aMEIICHUs, SJMMUHUPOBAHNS U M30MEPU3ALIUU
6 MexaHn3Mbl OPraHHYECKUX PEaKIMM 2
7 DJeKTpOHHAs NPUPOIa XUMUYECKUX CBS3€H B OPraHUYeCKUX 2
coeMHEHUsX. B3anMHoOe BIMsSIHUE aTOMOB B MOJIEKYJIaX
OpPraHMYeCKHX BEIECTB, MHIYKTUBHBIN U Me30MepHbI 3 (heKThI
8 Kontponbnas padora Nel mo teme: "Opranuueckue BEIiecTBa U 1
OpPraHMYECKNE PEAKIINH"
Yraesoaopoasi (28 4.)
9 Ankanbl: CTpoeHHe, TOMOJIOTHS, N30MEpUs 1 HOMEHKJIaTypa. 1
10 AJKaHbl: OTyYeHue, (u3ndecKre CBOWCTBA U IPUMEHEHHUE. 1
11 AJKaHbl: XMUMUYECKHE CBOMCTBA 2
12 PacueTHble 3agaun 1o teme "YrineBoaopobl'. 2
13 I{rKi0anKaHsel: CTPOCHHE, N30MEpHsl, HOMEHKIIATypa, CBOMCTBA. 2
14 KontposabHas padora Ne2 o teme: "AJIKaHbl U IIUKJIOAJIKAHBI" 1
15 AJIKEHBI: CTPOCHHE, N30MEpHUS 1 HOMEHKJIATypa. 1
16 AJIKEHBI: TTOJTy4eHHEe U (U3NYECKUE CBOWCTBA, IPUMEHEHUE. 1
17 AJIKEHBI: XUMUYECKHE CBOMCTBA. 2
18 Ankanuensl. Kayuyku u pe3uHa. 2
19 AJIKHHBI: CTPOE€HUE, U30MEpPUSl 1 HOMEHKJIAaTypa 1
20 AJIKUHBI: TOJTy4eHHe U pu3nYecKrue CBOMCTBa 1
21 AJIKMHBI: XUMHUYECKHE CBONCTBA 2
22 KonrposnbHas padora Ne3 o teme: "HenpenenbHble yriaeBogopoab!” 1
23 ApoMaTH4YeCcKHe yIIIeBOAOPOAbI (aApEHBI): H30MEPHS U 1

HOMCHKIJIATypa, CTPOCHUC MOJICKYJIbI OcH30I1a
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24

ApomaTuieckue yriaeBoAopoabl (apeHbl): GU3NIecKue CBOMCTBA U
MOJTyYCHHUE.

25 ApeHbl: XUMHYECKHE CBOMCTBA M IPUMEHEHHE

26 ['omonoru 6en3ona. 'enernyeckast CBS3b apeHOB C IPYTUMHU
KJIacCaMH YIJI€BOJOPOOB.

27 [TpupoaHbIe HCTOYHHUKH YTIIEBOAOPOAOB: HE(PTH, MPUPOIHBIIA a3,
HEe(DTh.

28 [Tepepabotka HedTu. Kpekunr HeTenpo1yKToB.

29 Kontpomnbnas padora Ne4 mo teme: "Apomaruueckue
YIJIEBOAOPOBI"

Couptsl 1 penont (10 4.)

30 OnHoaTOMHBIE NpeJIeNIbHbIE CIIUPTHI: CTPOEHUE, H30MEPUS U
HOMEHKJIaTypa

31 OpHoaToMHBbIE NpeieNbHbIe CIUPTHI: (PU3NYECKHE CBOWCTBA U
NOJTyYCHHE

32 OnHoaToOMHBbIE NpeJieNIbHbIE CIIUPTHI: XUMUYECKHUE CBOMCTBA U
pUMEHEHHE

33 MHoroaToMHbI€ CIUPTHI: CTPOEHHE MOJIEKYJI, (PU3HUECKue CBOICTBA
Y IPUMECHEHHUE

34 MHoroaToMHbI€ CIUPTHI: XUMHUYECKUE CBOICTBA

35 @DeHoJIbl U apOMaTUYECKHUE CBOMCTBA: CTpOeHHE (heHOIIa, TOTydEeHUe
1 QU3MUECKUE CBOICTBA

35 DEeHOJIbI M apOMATHYECKUE CBOMCTBA: XUMHYECKHUE CBOMCTBA

36 ['eneTnueckas cBs3b CIIUPTOB C JPYTUMH KJIACCAMU OPIaHUYECKUX
COCTMHEHU N

37 Kontponbnas pabota N5 no teme: "CriupTsl ¥ peHOIBI"

AJbaeruibl 1 KETOHbI (5 4.)

38 AJbJIeruipl M KETOHBI: CTPOEHUE, HOMEHKJIaTypa U H30MepHusl.

39 AJBJIETH]IB M KETOHBI: TIOTYYEeHUE U XUMUYECKHE CBOWCTBA.

40 ['eneTrueckas CBS3b ajbJICTHIOB U KETOHOB C APYTHMH KJIacCaMu
OpPraHUYeCKUX COeIMHEHUH.

41 KonTponbhas padota Ne6 no teme: "Auberusibl 1 KETOHbI"

Kap0OoHoBbIe KHCI0TBI, CJI0OKHBIE Y(PHUPBI, KUPBHI (8 41.)

42 Kap6oHOBBIE KHCTIOTHI: CTPOEHHE, KIIacCU(pUKalUs, HOMEHKJIATypa

43 KapOoHOBBIE KUCIIOTBI: XUMHUECKUE U (PU3UUYECKHE CBOWCTBA,
NIOJTy4YeHHE

44 @DyHKIMOHAIbHbIE TPOU3BOIHbIE KAPOOHOBBIX KUCIOT

45 CrnoxHbie (UpHL: TOJYyYeHHE, CTPOCHUE, HOMEHKIIATYpa,
¢bu3nyeckre 1 XMMUYECKHe CBOWCTBA

46 JXKupsl: coctaB u cTpoeHHE MOJIEKY, (pU3HUECKUE U XUMUYECKHE
cBorictBa. Mputa u CMC

47 Konrtponsnas padora Ne7 o teme: "KapOoHOBBIE KUCIIOTHI,
CJIOKHBIE YPUPBI, KUPHI"

Yraesoasl (7 4.)

48 VYrieBoabl, X COCTaB U Kiaccuukanus. MoHocaxapu/ibl: TIII0K03a U
(GpyKTO3a, CTPOEHHUE, CBOICTBA U IPUMEHEHHUE.

49 Jlucaxapuibl: CTpOoeHHEe, CBOMCTBA U IPUMEHEHNE, OMOJIOTHYECKas

pOJIb.
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50 ITonmmcaxapuasr: Kpaxmai u nestosnosa. 2

o1 I'eneTndeckas CBA3b yII€BOAOB C IPYTUMHU KJIACCAMHU OPTaHUYECKUX 1
COCTUHEHUN.

52 KonTponbras pabora Ne§ mo treme: "YrieBobr" 1

A3sorconepxkamme coequuenus (14 4.)

53 AMUHBIL: CTpOEHUE, KIIacCU(UKALIUS, HOMEHKIIATYpa, OJTy4YeHHUE. 1

54 AMUHBI: XUMUYECKHE CBONCTBA. 2

55 AHWIVH: CBOWCTBA, IMOJTYyYECHUE U TPUMEHEHUE. 1

56 AMUHOKHUCIIOTBL: COCTaB U CTPOEHUE MOJIEKYJ, HOMEHKJIATypa, 1
MOJIy4YE€HUE U CBOMCTBA.

S7 AMMHOKHUCJIOTBI: XMMHUYECKHE CBOMCTBA. 2

58 benku: cocras, crpoeHue, GU3HMUCCKHE M XUMHUECKHE CBOMCTRA. 2

59 A30TcoJiepKalle TeTePOIUKINUECKIE COSTUHEHHUS. 2

60 HyxknenHoBbIe KUCTOTHI 1

61 ['eHeTnyeckas CBSI3b a30TCOJIEPKAIINX COCTUHEHUI C IPYTUMU 1
KJIACCaMU OPraHUYECKUX COCIMHEHUN

62 Kontponbnas padora Ne9 no teme: "A3oTcoaeprranue CoeTMHCHMUS " 1

Xumus 4 310poBbe YeaoBeka (5 4.)

63 Butamunbl: Ki1accuduKais, HOpMbI OTPEOJICHHSI, OMOIOTHYECKast 1
pOIIb.

64 depMeHTHI: KnaccuduKaius, CTpOeHHEe, CBOMCTBA, OMOJIOTHYeCKas 1
poJib

65 I"'opMmoHnbI: Knaccudukarys, OMoI0rudecKas posib 1

66 JlexapcTBEHHBIE CPEACTBA 1

67 Kontposnbnas pabora Nol0 mo teme: "Xumus u 310pOBbe yeIoBeKa" 1

Xumusi mojsumepos (7 4.)

68 [Torsitme 0 BMC. Monomep. CtpykrypHoe 3BeHO. Kiaccudukarmsi. 1
OCHOBHBIE METOIbl CHHTE3a

69 CuHHTETHYECKHE TOTUMEPHI 1

70 KonneHncannonnele nonuMmepsl. [leHonnacTsl 1

71 HarypaybHslii kKaydyk 1

72 CHHTeTHYECKHE KayqyKH 1

73 CHHTETHYECKHE BOJIOKHA 1

74 KonTponbnas padora Nell o teme: "Xumust nmonumepon" 1

IToBTOpEeHne Kypca opranu4eckoit xumuu (44.)

75 B3auMocBsI3b OCHOBHBIX KJIACCOB OPraHMYECKUX COECTUHEHH. 2

76 HToroBast KOHTpOJIbHAs paboTa 3a roj no kypcy xumuu 10 kiacca 1

77 PesepBHBII ypok 1
Hroro: 102

11 xnacc (102 y)
Ne ni/m Coaep:xanue yueOHOro MaTepuaJia KoimuecTBo
4acoB
Ba:xneiinmue xuMudyecKue NOHATUS M 3aKOHBI (6 4.)

1 AtoMm. Xumuueckwnii snieMenT. 3otonsl. [IpocThie u ciokHbBIE 1
BEIIeCTBA

2 3aKOH COXpaHECHHSI MACChl BEIIECTB. 3aKOH COXPAHEHUS U 1

MPEBPAIICHUS SHCPTUU ITPU XUMHUYCCKUX PCAKIHAX
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3 Brruncnenus no ypaBHeHUSIM XUMHUECKUX peakIui 1

4 3aKOH MTOCTOSIHCTBA COCTaBa BellecTBa. BelecTBa MOJIEKyIIpHOTO U 1
HEMOJICKYJIIPHOTO CTPOCHHUS

S) PacueTsl no xumMuyecknM hopmysam 1

6 KoHntponbnas padora Nel no teme: "BakHeiie XuMU4YeCKue 1
MOHSITUS U 3aKOHBI"

113 u IICXD Ha ocHOBe Y4eHHUs 0 CTPOeHHH aTOMOB (8 4.)

7 Crtpoenue atoma. CTpoeHHUE IEKTPOHHBIX 000JI0YEK aTOMOB 1
XUMHYECKHX HJIEMEHTOB

8 CTpoeHue JIEKTPOHHBIX 000I0YEK aTOMOB XUMHUYECKUX JIEMEHTOB 2

9 BanenTHocTh. BaneHTHBIE BO3SMOXXHOCTH U pa3MepPhbl aTOMOB 2
XUMHUYECKHX AJIEMEHTOB

10 I13 u [ICX3. 3ak0HOMEPHOCTH B U3MEHEHUHU CBOMCTB XUMUYECKUX 2
2JIEMEHTOB

11 Konrponsnas padora Ne2 mo teme: "I13 u [ICXD. 3akoHOMEpHOCTH B 1
VM3MEHEHUU CBOMCTB XMMUYECKUX 3JIEMEHTOB"
Ctpoenue BeuecTna (9 4.)

12 Xumuueckas cBsi3b. Equnas npupoaa XuMuieckux cBsizeil. MonHas 1
XUMHUYECKAsl CBSI3b M HOHHBIC KPUCTALTNICCKIE PEIICTKH

13 KoBaneHntHas xumMuueckas CBs3b, €€ Pa3HOBUIHOCTH U MEXaHU3MBbI 2
o0Opa3oBaHus. XapaKTEPUCTUKN KOBAJICHTHOM CBS3H.
[TpocTpaHCcTBEHHOE CTPOCHUE MOJIEKYIT

14 Mertannnueckass XMMU4ecKasi CBsI3b U METAJUTMUECKHE 1
KPUCTALITNYCCKHE PEIICTKU

15 Bonopoanas xumMuveckas CB3b, MEXaHU3M €€ 00pa3oBaHUs, 1
3HAQ4YECHHME BOJIOPOJHOM CBA3H

16 BermectBa MOIEKyIIPHOTO U HEMOJIEKYISAPHOTO CTpOeHus. THIibl 2
KPUCTAJUIMYECKUX PELIETOK U CBOMCTBA BeeCTB. [IpnunHbI
MHOT000pa3us BEIIECTB

17 O6006menue 3Hanut o reme: "CtpoeHue BemecTna' 1

18 Kontposasnas padora Ne3 o teme: "CtpoeHue BemiecTBa' 1

Xumnueckue peakuuu (21 4.)

19 Knaccudukanus XuMMUECKUX peakliiii B OpraHMuecKoil u 2
HEOPraHUYECKON XUMUH.

20 3aKOHOMEPHOCTH MPOTEKAHUSI XUMUIECKUX PEaKIHi 1

21 PacyeTsl mo TepMOXUMHUYECKUM ypaBHEHUSIM. DK30TEPMHUUECKUE U 1
HHIOTEPMUYECKUE PEAKIIMH, TETIOBOH 3 PexT

22 Pacuersl mo TepMOXUMHUYECKUM ypaBHEHUSIM. 3akoH ['ecca. 1
CraHgapTHasT SHTAIBITUS PEAKIIHH

23 CkopocTh XUMHUECKOH peakinu. PakTophl, BIUSIONINE Ha CKOPOCTh 2
XUMUYECKHUX PeaKlni

24 Pemenue 3amay no treme: "CKOpOCTh XUMUYECKUX peakiui'” 1

25 OO6paTUMOCTh XMMHYECKHUX PEeAKIMi. XMMHUYECKOE paBHOBECHE 2

26 Pemenwne 3amad mo teme: "Xumudeckoe paBHoBecue" 1

27 OKHMCIHUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIINU 2

28 DnexTpoiauTHdeckas auccoruaius. CUIbHbBIC U clla0ble 1
DIIEKTPOIIUTHI

29 Peakinu noHHOr0 oOMeHa 2

30 BonopoiHblii noka3arenab pacTBopa 1

31 'unponus 2

32 O060611eHre 3HaHNUH 110 TeMe: " XUMUYECKUe peakiuu'” 1
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33 Kontponbnas pabora No4 o teme: "XuMuueckue peakiuu' 1
Yucrtobie BenecTtBa u cmecu (10 4.)

34 Yuctele BemecTBa U cMecu. OU3nueckre MeTo bl pa3ieieHUs 2
CMecel M OYMCTKH BemecTB. Kpucrammmsanus, JuCTHIUISIIHS,
JKCTPaKIHL.

35 JlucriepcHbIe CUCTEMBI. 2

36 PactBopsl. PactBopumMocTs BemiecTB. TermoBsie IBICHUS MPU 2
pPacCTBOPCHHH.

37 CnocoObI BeIpaKeHHS KOHIIEHTPAIIUU PACTBOPOB: MAacCOBas JOJIS 2
pPacTBOPEHHOT'O BEHIECTBA, MOJIIPHAS ¥ MOJISUTbHASL KOHIISHTPAIUH.

38 O600611eHne 3Hanmit o Teme: "UncThie BemecTBa 1 cMecH'. 1

39 Kontposbnas padora No5 o teme: "HucTthie BemecTa u cMecu". 1

BemecTBa u ux cBoiicrna (36 4.)

40 Krnaccudukanmsi HEOpraHM4eCKMX BEIIECTB. 1

41 Knaccugukaius opraHMuecKiX BEIIeCcTB. 1

42 Merasuisl.ITonoxenne metaiuios B [ICXD. O0mue cBoiicTsa 1
METAJIJIOB.

43 Mertamibl: XUMHUYECKHE CBOWCTBA. 2

44 OO6mmue criocoObl OTYyYSHUST METAIIIIOB. 1

45 Koppo3ust MeTamioB 1 criocoObl 3alTUThI OT Hee. 1

46 DJIEKTPOJIN3 PACTBOPOB U PACILIABOB 2

47 00630p MeTasoB rnaBHbIX noarpynmn [CX0D. 2

48 00630p MeTaiioB mo6o4yHbIX moArpymi [ICXD (Meap, UHK, kKeJe30). 2

49 OKCHIBI U THAPOKCUIBI METAIIIOB. AM(BOTEPHOCTb. 2

50 00630p cBoiicTB HeMeTaI0B. OKUCIUTETHLHO-BOCCTAHOBUTEIHHbBIE 2
CBOICTBA TUITMYHBIX HEMETAJLIOB.

51 BonopoaHbie coeqMHEHUST HEMETAJLIOB. 1

52 HeconeoOpasyroiue u cosieo0pa3yroniye OKCHIbL. 1

53 Kucnopoaneie kucnorsl. XMMHUYECKHE CBOMCTBA. 2

54 Conu: cpenHue, Kucible, OCHOBHbIE, KOMIUIEKCHBIE (Ha IpUMeEpe 2
COETMHEHUH IMHKA U aJTFOMUHUS)

55 B3auMocBsI3b OCHOBHBIX KJIACCOB HEOPTaHUUECKUX COECTUHEHHH. 2

56 XUMHUYECKUE CBOWCTBA MIPEICITbHBIX, HEMTPEICTbHBIX 2
apOMaTHYECKHX YTIEBOJOPOIOB.

57 XHUMHUYECKUE CBOMCTBA KMCIOPOICOACPKALIUX OPTaHUIECKUX 2
COEIMHECHUM.

58 XVMHYeCKHE CBOWCTBA a30TCOAEPKAIINX OPTraHUYECKUX 2
COEIMHECHUM.

59 OcCHOBHBIE CIIOCOOBI MOTYUYEHUS YTIIEBOIOPOIOB U 2
KHCIIOPOJICOICPKAIIUX COeTMHEHUH B TaDOpaTOPHUH.

60 B3anMocBs3p MEXIY KiTaccaMy OpTaHUYECKIX M HEOPTaHUIECKUX 2
COCIMHEHU.

61 Kontponbnas pabora Ne6 o teme: "BemectBa u ux cBoicraa'. 1

Xumuyeckasi TexHosorus (8 4.)

62 OO01mre TPUHIIUITB XUMUYECKOT0 TPOr3BoIcTBa. [Ipon3BoaCcTBO 2
aMMHaKa, CepHOM KUCIIOTHI, METAHOJIA.

63 [TpupoHbIE HCTOYHUKH YTIEBOJOPOOB, UX MepepadoTKa. 1

64 BMC. [lonumepsl, miiacTMacchl, BOJIOKHA, KaydyKH. 1

65 XVWMHYECKOE 3arpsi3HEHUE OKPYKAIOIIEH CPebl U €0 MOCIEICTBHUS. 1
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66 Beixon mponykra peakuuu. [Ipumecu. Pemenue 3amay. 2
67 KonTponbHast padora Ne7 no teme: "Xumuueckasi TeXHOJIOTHs " 1
XuMus u Ku3Hb (4 4.)

68 Xumus ¥ nuiia. XuMusi B TOBCEHEBHOM JKU3HU 1

69 XVMHYECKHUE BEIIEeCTBA KaK CTPOUTEIbHBIC U MOCIOUHbIE 1
MaTepUabl

70 Hrorosast KoHTpoIbHAs paboTa 3a rox 1mo Kypey xumuu 11 kimacca. 1

71 Pes3epBHBII ypok 1
HTroro: 102
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