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JIMYHOCTHBIE, MeTalnpeIMeTHbIe U MPeAMeTHbIE Pe3YJbTAThI 0CBOCHUA
yueOHoro npeamera ajs 11 kiacca

JINYHOCTHBIMH pe3yJIbTaTAMHU U3YUYEHUS NpeaMeTa « XUMUSD ABISIOTCS CIEIYIOIINE YMEHHUS:
- IOCTEINIEHHO BBICTPaNBaTh COOCTBEHHOE LI€JIOCTHOE MUPOBO33PEHUE;

— OCO3HaBaTh COBPEMEHHOE MHOT000pa3He TUIIOB MHPOBO33pEHHs, O0IIECTBEHHBIX,
PEJINTHO3HBIX, AaTEUCTUYECKUX, KYJIbTYPHBIX TPAIULIMNA, KOTOPBIE ONPEACIIAIOT Pa3HbIe
00BSACHEHUS POUCXOAIIETO B MUPE;

— C y4€TOM 3TOr0 MHOI000pa3us MOCTENEHHO BbIpabaThIBaTh CBOU COOCTBEHHBIE OTBETHI Ha
OCHOBHBI€ JKU3HEHHBIE BOIIPOCHI, KOTOPBIE CTABUT JINYHBIN KU3HEHHBIN OIIBIT;

— YUYUTBCS MPU3HABATH IPOTUBOPEYMBOCTD U HE3aBEPILICHHOCTh CBOMX B3IUI0OB Ha MUD,
BO3MO>XHOCTb UX U3MEHEHUS;

- YUYMTbCS UCIOJIb30BaTh CBOM B3IJIAAbI HA MUP AJIs1 OOBSCHEHMS Pa3JIMYHbIX CUTYallUH,
pellIeHNs] BOZHUKAIOIIKX MTPOOJIEM U U3BJICUEHUS )KU3HEHHBIX YPOKOB;

- 0CO3HaBaThb CBOM MHTEPECHI, HAXOAUTh U U3y4aTh B yUeOHHKAX IO PA3HBIM IIpeaMeTaM
MaTepuai (M3 MaKCUMyMa), UMEIOIIMI OTHOIIEHNE K CBOMM HHTEpecaM;

- HCTOJIb30BATh CBOU MHTEPECHI 11l BEIOOpA MHIMBH Iy aIbHON 00pa30BaTeIbHOM TPAeKTOPHUH,
NOTEHIMATIBHOM Oy rymiei mpodeccuu u COOTBETCTBYIOLIETO MPOGMIEHOTO 00pa30BaHus;

- IPUOOPETaTh OIBIT YYacTUs B JI€1axX, IPUHOCSIIUX O3y JHOAIM;

- YUUTHCSA CAMOCTOSITENIbHO BBIOMpATh CTUJIb MOBEAECHMS, IPUBBIYKH, 00ECIIEUNBAIOIINE
6e3omacHbIil 00pa3 )KU3HU U COXPAHEHUE 3/10pPOBbsI — CBOETO, a TaK)Ke OJU3KUX JII0JeH U
OKPYXKaIOIIHX;

- YUUTBCSA CAMOCTOSITENIBHO IIPOTUBOCTOSTh CUTYALUAM, IPOBOLUPYIOIIUM Ha ITOCTYIIKH,
KOTOpBIE YTPOKAIOT OE30MMACHOCTH U 3/10POBBIO;

- BBIOMPATh MOCTYIIKHU, HAllEJIEHHbIE HA COXpaHEHHE U OepexHOe OTHOLICHUE K MPUPO/IE,
0COOEHHO KMBOM, N30€ras MIPOTUBOMNOJIOKHBIX IOCTYIKOB, IOCTENIEHHO Y4ach U OCBauBast
CTPATEruio palliOHAIBHOIO PUPOJOIIOJIB30BAHMS;

- yUUTbCA yOXKAAaTh JPYTHX JII0/IeH B HEOOXOIUMMOCTH OBJIAJICHUS CTpaTeruell paloHalIbHOTO
IIPUPOIONOIB30BAHUS;

- MCII0JIB30BATh FKOJIOTMYECKOE MBIIIJIEHUE JIJIsl BBIOOpA CTpaTeruy cOOCTBEHHOTO MOBEACHUS
B KaUECTBE OJHON U3 LIEHHOCTHBIX YCTaHOBOK;

— YMEHUE OLICHUBATh MTOBE/ICHNE YEJIOBEKA C TOUKHU 3PEHMSI XUMUYECKONH 0€30MacHOCTH 110
OTHOLICHHIO K YEJIOBEKY U IIPUPOIE.

MertanpeaMeTHbIMHU pe3yJIbTATAMHU U3YUYCHUS Kypca « XUMUS» SIBISIFOTCS:

- CaMOCTOSTEJIbHO OOHAPYKUBATh M (POPMYIINPOBATH MPOOJIEMyY B KIaCCHON U
WHIUBUTyIbHONU Y4€OHOM AESITENbHOCTH;

- BBIJIBUTaTh BEPCUU peLIeHUs MPOOIeMbl, 0CO3HABaTh KOHEUHBINA Pe3ysbTaT, BEIOUPATh U3
MPEJJIOKEHHBIX U UCKATh CAMOCTOSITENIbHO CPEACTBA JOCTUKEHUS 1IeIH;

- COCTaBJIATh (MHIUBUAYAJIbHO WIK B TPYIIE) IUIaH pelieHus MpoOsieMbl (BBITOIHEHUS
IIPOEKTA);

- moI0MpaTh K Kax 10 mpobieme (3a7aue) aieKBaTHYIO €l TEOPETUYECKYIO MOJIEIb;

- paboTas Mo npeyIoKEHHOMY M CaMOCTOSITEIbHO COCTABJICHHOMY IJIaHY, HCIOJIb30BATh
Hapsily C OCHOBHBIMU U JIOTIOJTHUTEIIbHBIE CPEJCTBA (CIIpaBOYHAs JINTEPATYpPa, CI0KHBIE
puOOPbI, KOMITBIOTED);

- IUTAHUPOBATh CBOIO MHIMBHUAYabHYI0 00pa30BaTEeNbHYIO TPAEKTOPUIO;

- paboTaTh 1O CaMOCTOSITETILHO COCTABIIEHHOMY IUIaHY, CBEPASACH C HUM U LENbIO
NeSITeIbHOCTH, UCTIPABIISAS OLIIMOKH, UCTIONbB3Ysl CAMOCTOSTEILHO OJOOpaHHbIE Cpe/icTBa (B TOM
yncne u HrepHer);

- cBOOOJTHO MOJTb30BAThCs BEIPAOOTAHHBIMU KPUTEPUSAMHU OLIEHKU M CAMOOIICHKH, UCXOJIS U3
LI U UMEIOIINXCS KPUTEPUEB, pa3iinyas pe3yiabTaT U CIOCOObI 1eHCTBUM;

- B XO/I€ MPEJICTAaBIIEHUs TPOEKTa JaBaTh OLEHKY €r0 pe3yJibTaTaMm;



- CaMOCTOSITEIbHO OCO3HABATh MPUUMHBI CBOETO YCIeXa UM HeyCIieXa U HaXOAUTh CIIOCOObI
BBIXO/Ia U3 CUTYyallUU HEYCIEXa;

- YMETb OLEHUTH CTEINIEHb YCIEUTHOCTH CBOCH MHANBUAYATbHON 00pa30BaTeIbHOM
JESTEIIbHOCTH.

- TaBaTh OLIEHKY CBOMM JIMYHOCTHBIM KayecTBaM U YepTaM XapakTepa («KakoB 5»);

- OIPEJEIIATh HAIIPaBJIEHUSI CBOETO PA3BUTHS (KAKUM 51 XOUY CTaTh», «YTO MHE JJIs 3TOr'0 HAJ0
CICIIaThy);

- aHAJIM3MPOBATh, CPABHUBATH, KJIACCU(PULIMPOBATH U 0000IATH TOHSTHUS;

- 1aBaTh OIpe/ieJIeHHEe MOHATHSAM Ha OCHOBE M3YYEHHOT'O Ha Pa3IMYHbIX MIpeIMeTax yueOHOro
MaTepuana;

- OCYUIECTBIIATH JOTHYECKYIO ONEPAIlMI0 YCTAHOBICHHUSI POJI0-BUI0BBIX OTHOIICHUI;

- 000011aTh TOHATHS — OCYLIECTBIIATH JJOTHUECKYIO OTIEPAIHIO MTEPEX0a OT MOHATHUS C
MEHBIINM 00HEMOM K IOHATHIO C OOJIBIINM 00BEMOM;

- CTPOUTB JIOTHUECKOE PACCYKACHHE, BKIIIOUYAIOLIEE YCTAHOBIECHUE IPUUMHHO-CIIEICTBEHHBIX
CBs3€H;

- CO3/71aBaTh MOJIEJIN C BBIJICJICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK 00BEKTA,
peoOpa3oBHIBATH MOJIEINHU C IIEJIbIO BBISBICHUS OOIIUX 3aKOHOB, ONPEICIIAIOMINX TaHHYIO
MPEAMETHYIO 00JIaCTh;

- TPEeNCTaBIATh UHPOPMALIMIO B BUI€ KOHCIIEKTOB, Ta0JIHUII, CXeM, TPaUKOB;

- YMETb UCII0JIb30BaTh KOMIIBIOTEPHBIE U KOMMYHUKAIIMOHHBIE TEXHOJIOTUH KaK MHCTPYMEHT
JUTSL TOCTHXKEHUS CBOUX LIETIeH;

- YMETh BBIOMPATh aIeKBAaTHBIE 33/]a4€ HHCTPYMEHTAJIbHbIE IPOrPAMMHO-aNapaTHbIE CPEJICTBA
U CEPBHUCHI;

- OTCTaMBasi CBOIO TOUKY 3PEHHUS, IIPUBOIUTH apTyMEHTHI, MOATBEPKAast uxX (hakramu;

- YUUTHCA KPUTUYHO OTHOCUTHCSA K CBOEMY MHEHHIO, C IOCTOMHCTBOM IPU3HABATH OMIMOOYHOCTD
CBOEro MHEHHUsI (€CJIM OHO TaKOBO) M KOPPEKTHUPOBATH €T0;

-[IOHUMAs! TIO3UIIMIO IPYTOr0, YMETh JOTOBAPUBATHCS C JIFOJIbMU WHBIX TTO3HIIHIA.
IIpenmMeTHBIMHU pe3yJibTaTaMHU U3YUYEHUS NpeAMETa « XUMUSD) SBISIOTCS CIEAYIOIINe
YMEHHUS:

— 00BACHATH (DYHKIIMU BEIIECTB B CBSA3HU C UX CTPOCHHUEM.

— XapaKTepHU30BaTh XUMUYECKUE PEAKLIUH;

— OOBACHATH pa3IMyHbIe CIIOCOOBI Ki1acCu(UKALIMY XUMUUYECKUX PEAKIIHH.

— IPUBOAUTH MPUMEPHI Pa3HBIX TUIIOB XUMHUYECKUX PEAKIIUH.

— UCMOJIb30BaTh 3HAHUS 0 XMMHHU JUISl ONTUMAJIbHOM opraHu3aiuu 60pbObl ¢ MH(PEKIIMOHHBIMU
3a00JIeBaHUAMH, BPEAUTENSIMU JIOMAIITHETO U MpUyCcaaeOHOro X03sHCTBa;

— TOJIb30BAThCS 3HAHUSMU 110 XMMHHU [TPH UCTIOJIb30BAHUH CPEICTB OBITOBOM XUMUH.

— HaxOJUTh B IpUpoe 00II1e CBOWCTBA BELIECTB U OOBSCHATH HX;

— XapaKTepHu30BaTh OCHOBHbBIE YPOBHU OpraHU3allMi XUMUYECKUX BEIECTB.

— IIOHMMATh POJIb XUMHUYECKHUX IIPOLECCOB, IPOTEKAIOIIUX B IPUPOJE;

— YMETb IPOBOAUTD MPOCTEHNIINE XMMUUECKHUE IKCIIEPUMEHTHI.

— YMEHUE OLICHUBATh [TOBEICHUE YEJIOBEKA C TOUKHU 3PEHMSI XUMUYECKON

0€30MacCHOCTH 110 OTHOILIEHUIO K YEJIOBEKY U MPUPOJIE:

— XapaKTepHU30BaTh KOJOTMYECKHE TPOOIEMBI, CTOSIIIE MIEPE]] YEIIOBEUECTBOM;

— HaXOJUTb MPOTUBOPEUHS MEXKIY JESATEbHOCTHIO YEJI0BEKa U MPUPOIOH U Mpeaiaratb
CHOCOOBI yCTPaHEHUS 3TUX IPOTUBOPEUMIA;

— OOBSCHATH U TOKA3bIBaTh HEOOXOAMMOCTh O€PEKHOTO OTHOILIEHUS K IPUPOJIE;

— IPUMEHATh XUMHUYECKUE 3HAHUS I OpTraHU3aIiH U IIJIAHUPOBAHUS COOCTBEHHOTO
3JI0pOBOT0 00pa3a *U3HU U IeATEIbHOCTH, 07aronoiayyus CBoel CeMbH U OJIaronpusTHOM
Cpezbl OOMTaHUs YeIOBEYeCTBa.



Conep:xxanue TeM y4eOHOM MPOrpaMMbl
Tema 1. Ctpoenne atoma u nepuogudeckuii 3akon /. M. Menneneena (4 1)

OCHOBHBIECBEIECHUSAOCTPOECHHUUATOM a. AIpo: IPOTOHBI U HEUTPOHBI.
N3oTomnbl. DNeKTPOHBI. DJIEKTPOHHAS 000I0YKa. DHEPreTHICCKUI ypoBeHb. OCOOEHHOCTH
CTPOEHHS SJIEKTPOHHBIX 000JI0UEK aTOMOB 3JI€MEHTOB 4-T0 U 5-T0 MEePHOJOB MEPHUOTUIECKON
cuctemsl J[. 1. MenpeneeBa (mepexoaHbIX 3JeMeHTOB). [lorsTHEe 00 opOuTaAsIX. S- U p-
opOuTaU. DNEKTPOHHBIC KOHPUTYPALIUYA ATOMOB XHMHUYECKUX dJIEMEHTOB.

[Tepuonunueckuinizakon /[ U.MeH1eneeBaBCBETEYUECHUSIOCTPOCHHUH
aT oM a. Otkpeitue [. . MeHnnaeneeBbIM NEPUOAUYECKOTO 3aKOHA.

[Tepuonuueckas cucrema xumuueckux iemMeHToB . M. Menaeneesa - rpagudeckoe
0oTOOpakeHHe NePUOINYECKOro 3aKoHa. PU3NYecKuid CMBICI OPSIKOBOTO HOMEpA JIEMEHTA,
HOMeEpa Iepruoia U HoMepa rpynimsl. BanenTHsie 351eKTpoHbl. [IpnyrHbI U3MEHEHUS CBOWCTB
9JIEMEHTOB B IEpUOJIaX U rpynnax (TJaBHbIX HOArPYIIAX).

[TonoxxeHue BOIOPOIa B IEPUOAMYECKON cUCTEME. 3HAUEHHE MEPUOINUECKOTO 3aKOHA U
MEPUOJNYECKON CUCTEMBI XUMHUYECKUX AieMeHTOB [[. 1. MenaeneeBa 1yisl pa3BUTHS HAYKU U
MMOHUMaHUs XUMUYECKOW KapTUHBI MUPA.

JleMOoHCTpanuyu MOJIeKyJ BEIIECTB.
JlaGopaTopHbIE OTBITHI.
Tema 2. CTpoenue BemecTna (5 1)

NounHasg xuMuueckascBs3b. Karrnons! u annonsl. Knaccuduxanus nonos. Monnsie
KpucTautnueckue pemerku. CBONCTBA BEIIECTB ¢ STUM THUIIOM KPUCTAIUIMYECKUX PEIIETOK.

KoBaneHTHas XuMHYECKasCB 43 b. DIEKTPOOTpULIaTENbHOCTE. [losipHas u
HenoJsipHasi KoBaJIeHTHbIE CBsA3U. Jlunosb. [1onsipHOCT CBS3HM U MOISIPHOCTD MOJIEKYJIbI.
OOMeHHBIN U IOHOPHO-aKILIENITOPHBIM MeXaHU3Mbl 00pa30BaHUS KOBAJIEHTHOM CBSI3U.
MonexynsipHble 1 aTOMHBIE KpACTAJNINYECKUE pemeTkh. CBOMCTBA BEMIECTB C STUMHU THUIIAMH
KPUCTAJTIMYECKHUX PELIETOK.

MeTannuuecKkasXxuMuU4YecKkasacBa3b OcoOeHHOCTH CTPOCHUA aTOMOB MCTAJIJIOB.
MeTannnyeckas XUMHYECKas CBA3b U METaJINUeCKas KpuUCTaJNIMYCCKasA peUICTKA. CsoiicTBa
BCIICCTB C OTUM THUIIOM CBA3H.

BoagopoaHasgsxumMuueckKkascBs3b. MEXMOJIEKYJISIpHAs U BHYTPUMOJIEKYJIIpHas
BOJIOPOJIHAS CBSI3b. 3HAUYCHHE BOJIOPOIHON CBS3U JJISl OPraHU3alMy CTPYKTYp OMOIOIMMEPOB.

[Tonume p BIL. IInacTmaccsr: TEPMOILIACTBI U PEAKTOIIACTBI, UX NPEACTABUTCIIN U
IMPUMCHCHHUC. BomokHna: IpUPOAHLIC (paCTI/ITCJ'ILHBIC )51 )KI/IBOTHBIC) U XUMHWYCCKHEC
(I/ICKYCCTBCHHLIC n CI/IHTGTI/I‘-IGCKI/IC), UX NpeACTABUTCIIN U IPUMCHCHUC.

[a3000pa3H0OECOCTOSSHUEBEIECTB a. TpH arperaTHBIX COCTOSHUS BOJIBL.
OcobeHHocTH CTpoeHus ra3oB. MoJsipHbIi 00beM ra3000pa3HbIX BELIECTB.



[Tpumepsl ra3000pa3HBIX TPUPOIHBIX CMECEH: BO3MYX, PUPOIHBIN Ta3. 3arpsi3HCHNE
aTMocdepsl (KUCIIOTHBIE JJOXK/IU, ITAPHUKOBLIA 3 deKT) u 60pbda ¢ HUM.

[TpencraBuTenu ra3000pa3HbIX BEIECTB: BOAOPOI, KUCIOPOA, YIJIEKUCIbIH ra3, aMMHakx,
sTuieH. VX noiydeHue, coOupaHue U paclio3HaBaHUE.

.TBepnoe cocTossHUEBEIECTBa. AMOpP(HBIC TBEP/IbIC BELIECTBA B IPUPOJIE U B
JKU3HU YeJIOBEeKa, UX 3Ha4eHHEe U IpuMeHeHue. Kpucraminyeckoe CTpoeHUE BEIIECTBA.

CocTaB B¢ mecrBaucMecCce H. BCHIeCTBa MOJICKYJISIPHOT'O 1 HEMOJICKYJIIPHOI'O
CTPOCHUA. 3aKOH IIOCTOSTHCTBA COCTaBa BC€IICCTB.

Ilousrue «AO0JIs» U €€ pa3HOBUHOCTH: MaCCOBas (,Z[OJ'IH 9JICMCHTOB B COCAMHCHHUH, JOJIA
KOMIIOHCHTa B CMECH - JOJIA HpHMCCCﬁ, J0JI1 paCTBOPCHHOI'O BEHICCTBA B paCTBope) u
o0BbeMHas. I[OJ'IH BBIXOJa MPOAYKTA PEAaKIIUU OT TCOPETHUICCKU BO3ZMOKHOTO.

JleMOHCTpauy KPUCTAINTHYECKUX PEIICTOK BEIEeCTB.
JlaGopaTopHbI€ OTIBITHI .
Tema 3. Xumnueckue peakuuu (8 4)

PeaKHI/II/I, naymmume 0e3 U3MeHeHHUsI cOoOCTaBa BGIIIGCTB.AJIJIOTPOHI/UII/I
AJUIOTPOIHbIE BUAOU3MEHEHUs. [[pruunHbl altoTponuu Ha npuMepe MOIUPUKALUN KUCI0POa,
yraepoaa u ¢pocdopa. O30H, ero 6Gronoruyeckast poib.

W3omepsl u uzomepus.

Peaxuuu,uaymuecusMeHEHUEMCOCTAaBaBe e e cTB. Peaknuu coeMHEHNS,
pasyIoKeHUs, 3aMEelIeHUs] 1 0OMeHa B HEOPraHMYECKOH U opraHndyeckoit xumun. Peakiun sK30-
U 3HJ0TepMuYeckue. TermnoBoi 3pPexT XUMUYECKOH peakiuy 1 TEPMOXUMHYECKHE YPaBHEHUS.
Peaknnn ropenns, Kak 4aCTHBIN CIydal 9K30TEPMHUYECKUX

peaKuuu.
CKOpPOCTPXMUMHUYECKOUPEAKIIHH.

CKOpOCTh XMMHUYECKOHN pEeaKIMK. 3aBUCUMOCTh CKOPOCTH XMMHYECKON PEAKIIMK OT IPUPOIBI
pearupyoImux BeIEeCTB, KOHIIEHTPALUK, TEMIIEPATYPBI, IIJIOIAAN TIOBEPXHOCTH
CONPUKOCHOBEHMS U KatanusaTopa. Peakiuu romo- u rereporenssie. [lonsatue o katanuse u
Katanmzaropax. @epMeHThl Kak OMOJIOrHYecKre KaTaln3aTopbl, 0COOEHHOCTH UX
(GYHKIIMOHUPOBAHHUS.

O0OpatTuMoOCTbXUMHYECKHUXPeakuil. HeoOpatumble u oOpatumble XUMHUYECKUE
peakuu. COCTOSIHUE XUMHUECKOTO PABHOBECHS I OOPATUMBIX XUMHUYECKUX PEaKLIUH.
CrniocoObl cMeleHHs] XMMUYECKOT0 paBHOBECHSI Ha TpUMepe cUHTe3a aMMuaka. [lonstue 06
OCHOBHBIX Hay4YHBIX MPUHLHUIIAX TPOU3BOJICTBA Ha MPUMEPE CUHTE3a aMMHaKa WIIK CEPHOI
KHCIIOTBI.

DIEKTPOITUTHI U HEANIEKTPOIUTHI. DIEKTPOIUTHIECKAs Aucconuanus. KucioTsl, OCHOBaHUS U
COJIM C TOYKH 3PEHUS TEOPUU AIEKTPOTUTUYECKON TUCCOIIUALIAH.



'maponu3 opraHMYEeCKUX M HEOPTAHUUYECKUX COCAUHEHU M.
HeoOpatumslii ruponaun3. OOpaTUMbIi THAPOIU3 CONEH.

FI/I,I[pOJ'II/IS OpPraHu4€CKux COCI[I/IHCHI/Iﬁ " €r0 IMPAaKTUYCCKOC 3HAYCHUE I IMOJIYUCHUA
TUAPOJIU3HOIO CIIMPTa U MblJIA. buonoruueckas POJIb THAPOJIN3a B IIJIACTUYICCKOM U
SHEPTCTUUCCKOM oOmeHe BCIICCTB U DHCPI'UH B KIICTKC.

OKUCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu CTeneHb OKUCICHHUS.
Omnpenenenue cTerneHu OKUCIECHUs 1o Gpopmyiie coeauaenus. [losTre 06 OKUCIUTENbHO-
BOCCTAaHOBUTEIBHBIX peakuusix. OKHCIEHUE U BOCCTAHOBJICHUE, OKUCIUTENIb U BOCCTAHOBUTEIb.

DA eKTpoJu3. DIEKTPOJIU3 KaK OKUCIUTEIHbHO-BOCCTAHOBUTENBHBIN MpoIiecc. DIEKTPOIHU3
pacIuiaBoB ¥ pacTBOPOB Ha IpuMepe xiopuaa Hatpus. [IpakTrudeckoe npuMeHeHue
AIIEKTPOJIN3A. DIEKTPOIUTHUECKOE MOTYUEHUE aTFOMUHUS.

3aBUCHUMOCTb CKOPOCTH PEAKLUU OT IPUPOJIBI BEILIECTB HAa IPUMEPE B3aMMOJEHCTBHUS pacTBOPOB
Pa3IUYHBIX KMCIOT OJIMHAKOBOM KOHLIEHTPAIMK C OJIMHAKOBBIMU IPAHyJIaMU LIUHKA U
B3aMMOJICHCTBUS OJJMHAKOBBIX KYCOUYKOB Pa3HbIX METAJIJIOB (MarHus, LINHKA, )KeJe3a) C COISIHON
KHCIOTON. B3anmozeiicTBie pacTBOPOB CEPHOM KUCIOTHI C paCTBOPAMH THOCYJIb(haTa HATpuUs
Pa3IM4HOM KOHLIEHTpAlMK U TemnepaTypsl. [Iprumepsl HeoOpaTUMBIX peakluil..
B3aumonencTBue IUTUS U HaTpUS C BOAOU

JlaGopaTopHbI€ OMBITHI.
Tema 4. BemectBa n ux coiicrpa (13 4)

M e T a 1 1 b1. B3aumopelicTBIE METAJUIOB C HEMETaUIaMU (XJIOPOM, CEPON U KUCIIOPOJIOM).
B3aumoneiicTBuE IET0YHBIX U IIEI0YHO3EMETbHBIX METAJUIOB C BOJION. DIEKTPOXUMUUECKUI
PAI HAIIPSDKEHUN METaJUIoB. B3auMoaecTBrue METaIOB ¢ PACTBOPAMHU KUCIIOT U COJIEH.
Koppo3zus merannos. [IoHATHE O XUMHYECKON U AJIEKTPOXUMHYECKON KOPPO3UH METAIIIOB.
CrniocoOBl 3aIlUThl METAJIIOB OT KOPPO3HUH.

H e ™ e T an sl CpaBHUTENBbHAS XapaKTEPUCTUKA TAJIOTEHOB KaK HauOOJIee TUIMTUYHBIX
npejcTaBuTeseldl HemeTaoB. OKUCIUTENbHbIE CBONCTBA HEMETAJUIOB (B3aMO/IEHCTBUE C
MeTaJlJIaMHi U BOAOpoJoM). BoccTaHoBUTEbHBIE CBOMCTBA HEMETAIIJIOB (B3aUMOJIEICTBHE C
0oJee PIEKTPOOTPUIIATENILHBIMI HEMETAIIAMHU M CJIOKHBIMU BEIIECTBAMHU-OKUCIUTEISIMH).

Kucnorsel Heopraunuuecku e u. Kinaccupukanus kucnor. XuMU4ecKre CBONCTBA
KHCJIOT: B3aUMOJEHCTBHUE C METAJIJIAMH, OKCHJAMH METaJUIOB, THAPOKCHIAMHU METAIUIOB,
CoJIsIMH, ciupTamH (peakius srepudukanun). Ocodble cBOCTBa a30THOM U
KOHLICHTPUPOBAHHOW CEpHOMN KUCIIOTBHI.

OcHOBaHUA HCOPraHUMUYCCKHUEC UM OPTAaHUUYCCKHUC. OCHOBaHI/ISI,I/IX
KJ'IaCCI/I(bI/IKaI_[I/Iﬂ. XHMHYECKHE CBOMCTBA OCHOBAHHUM: B3aUMOACUCTBHUE C KHCJIO0TaMH,
KHCJIOTHBIMU OKCHJAMHU U COJIIMHU. Pa3noxeHue HEPACTBOPUMBIX OCHOBaHMUI.

C o 1 u. Knaccuduxanus comneit: cpegHue, KUCIble 1 OCHOBHbIE. XMMHUYECKHE CBOMCTBA COJEH:
B3aMMO/IEICTBHE C KMCIOTaMHU, LIeJI0YaMU, MeTaslaMu U cosisiMu. [lpeacraBurenu conelt u ux
3Ha4YeHue. XJIOpHU I HaTpHsl, KapOoHAT KanbLus, pocdar Kaablus (CpeaHUe CONN);



TUAPOKApOOHATHI HATPHUS U aMMOHHUS (KUCTIBIE CONH); Tuapokcokapoonat meau (II) - mamaxur
(OCHOBHasI COJIb).

KadecTBeHHBIC peakiiny Ha XJIOPHUI-, CyIb(aT-, 1 KapOOHAT-aHUOHBI, KATHOH aMMOHHUSI,
kaTuoHsl xxene3a (II) u (III).

'eHeTHYeCKaACBA3ZbBMEIKAYKIACCAMUHEOPraHuN4YeCKUXUOpranuue
CKUXCOEAUHEeHHU . [IonsaTHe 0 reHeTH4eCKO! CBA3U U FCHETUYECKUX PAAAX.
I'eneTndeckuit psa Metaiia. [ eHeTndeckuii ps HemeTauia.

JeMoHcTpanuu.
JlaGopaTopHbIE OTBITHI.
Tema 5. Xumnueckuii npakTukyM. ( 3 4)
[Tpaktuyeckas padora Nel. [Tomydyenue, coOupanue u pacrio3HaBaHHUE Ta30B.

[TpakTiueckue padboTsl Ne2, 3 Perenne skcriepuMEeHTANbHBIX 337]a4 HA UACHTU(UKALIUIO
OPTraHWYECKUX U HEOPTaHUYECKUX COCTUHEHUM.

Ilnanupyemble pe3yJbTaThl H3y4YeHHUsI Y4eOHOT0 MpeIMeTa

B pe3yabTare uM3yuyeHusi XHMHMU Ha 0a30BOM YPOBHe OO0Y4YAaIOIIMIACH [10JIZKEH:
3HATH/IIOHUMATDH

BajKHellIMe XMMHU4YeCKHe NMOHSATHSA: BEIECTBO, XUMUYECKUIN 3JIEMEHT, aToM, MOJIEKYJa,
OTHOCHTEJIbHBIE ATOMHAsI M MOJIEKYJIIpHAst MacChl, MOH, aJUIOTPOIIUs, U30TOIIbI, XUMHUYECKast
CBSI3b, 3JIEKTPOOTPULIATENIbHOCTD, BAJIEGHTHOCTD, CTETIEHb OKHUCIIEHMSI, MOJIb, MOJIIpHAs Macca,
MOJISIPHBIH 00BEM, BELIECTBA MOJEKYJISIPHOTO M HEMOJIEKYJSPHOTO CTPOCHMS, PacTBOPHI,
AIIEKTPOJIUT U HEDJIEKTPOJIUT, DBJEKTPOJUTHYECKass JUCCOLMAIUS, OKHUCIUTENb H
BOCCTAHOBUTEIIb, OKUCJIEHHE W BOCCTAHOBJIEHUE, TEMJIOBOM 3 (EKT peakuuu, CKOpOCTb
XUMHYECKOM  pPEaKIMM, KaTajdu3, XMMHUYECKOE paBHOBECUE, YIJIEPOJHBIA  CKEJeT,
(byHKUIMOHATIBHAS IPYIIA, U30MEPUsi, TOMOJIOTHUS;

OCHOBHbIE€ 3aKOHBbI XHMMH:. COXPAaHCHHSA MAaCChl BCIICCTBA, IIOCTOSHCTBA COCTaBa
BE€IICCTBA, nepnozmqecxnﬁ 3aKOH;

OCHOBHbI€ TEOPMH XMMHUM: XUMHUYECKON CBSI3HM, DJIEKTPOJUTHYECKOW JIUCCOLIMAINH,
CTPOEHUS OPraHUYECKUX COCTMHEHUI;

BaxkHellllle BelmlecTBa M MaTepMaJibl. OCHOBHBIC METAJJIbl U CIJIaBBI, HEMETAJUIBI U HX
COCAUHCHUA, KHUCJIOTHI, MECJI0YHU, COJHU, MHUHCPAJIbLHBIC y;[06peHI/151, HCKYCCTBCHHBIC U
CHUHTCTHUYCCKHUC BOJIOKHA, Kay4yKH, 1aCcTMacCChI;

7



YMeTbHA3bIBATh U3yUCHHbIE BEUIECTBA II0 «TPUBHAJIBHOW» WM  MEXIYyHapOJIHOM
HOMEHKJIATYyPE;

onpeneasaTb. BAJICHTHOCTb U CTCNICHb OKUCJICHUS XMMHUYCCKUX 3JICMEHTOB, THIL XHUMHYECKOU
CBsA3U B COCAMHCHUAX, 3apaa MOHA, XapaKTEp CpCAbl B BOAHBIX pacTBOpaX HEOPraHUYCCKUX
COC,I[I/IHGHI/Iﬁ, OKHCJIIMTCIIb W BOCCTAHOBHUTCIIb, INPHUHANJIC)KHOCTh BEIICCTB K PA3JIMYHBIM
KJIaCcCaM OPraHUYCCKUX CO@I[I/IHGHI/II‘/'I;

XapaKTepU30BaTh: JIEMEHTHl MaJblX M OOJNBIIUX TEPUOAOB IO UX TMOJOXKCHUIO B
[Tepuonnueckoii cucreme J[.M. MeHueneeBa; METOIbI TOJYyYECHHS, OOIIUE XHUMHUYCCKHE
CBOMCTBA METAJJIOB, HEMETAJIJIOB 1 OCHOBHBIX KJIACCOB HEOPTAaHMYECKUX COSAMHEHUH;

O0BSICHAATB: 3aBUCUMOCTh CBOMCTB BEIIECTB OT MX COCTaBa U CTPOCHHUS; IPUPOLY
XUMUYECKOW CBSI3W (MOHHOW, KOBAJIEHTHOM, METANTMYECKOM, BOJOPOJIHON), 3aBUCHUMOCTH
CKOPOCTH XUMHUYECKOM pPEaKUUU M IIOJOKECHHUS XUMHUYECKOIO PABHOBECUS OT Pa3IUYHBIX
(dakTopoB;

BBINOJIHATH XUMHYECKHH IKCIIEPUMEHT I10 paClIO3HABAaHUIO BaKHEHIITNX HCOPraHUYCCKHUX
N OPraHn4YCCKUX BCUICCTB,

NMPOBOAUTH CAMOCTOSITCIIGHBIN TIOMCK XMMHYECKON WH(GOPMAIMU C HCIIOJIB30BAHHEM
pa3IMYHBIX HCTOYHHMKOB (HAYYHO-TIOMYJSPHBIX HU3JaHUI, KOMIBIOTEPHBIX 0a3 NaHHBIX,
pecypcoB UHTepHeTa); HCMIOIB30BaTh KOMIBIOTEPHBIE TEXHOJOTHH sl 00paboOTKH H
nepesayd XuMU4eckor nHGOpMaIuu U ee PEICTaBICHUS B Pa3INYHbIX (hopMax;

HCNO0JIb30BATH NPUOOpEeTeHHbIe 3HAHUS M YMEHHUSI B NMPAKTHYECKON JeATeJTbHOCTH M
NOBCEIHEBHOM KU3HU

JJIs1:

00BSCHEHUS! XUMUYECKUX SBIICHUH, MPOUCXOIAIINX B IPUPOJIC, OBITY M HA TPOU3BOJCTBE;

ONpeACIICHNUA BO3MOXHOCTHU MMPOTCKAHUA XUMHWYCCKUX npeBpameHHﬁ B pa3JIMYHBIX YCIIOBUAX
" OIICHKHU UX HOCJ'IG,Z[CTBPIIZ;

HKOJIOTMYECKU TPaMOTHOTI'O TIOBEJIEHUS B OKpY KaloIlIel cpese;

OLICHKU BJIMAHUSA XUMHUYCCKOI'O 3arpsA3HCHUA Opr>KaIOH_[eI>’I Cpeabl Ha OpraHru3M 4YCJIOBCKA U
APYTUC KUBBIC OPTaHU3MBI;

Oe3omacHOro oOpaleHus ¢ TOPIYMMHM W TOKCHUYHBIMU BEHIECTBAMHM, J1abOpaTOPHBIM
000pyI0BaHUEM;

IMPUTOTOBJICHUA PACTBOPOB 3aJlaHHOH KOHICHTpPAIlUX B 6BITy " Ha ITPOU3BOJCTBC,

KPUTHYECKON OLEHKU JIOCTOBEPHOCTU XMMHUYECKOW MH(POpPMAIUH, TOCTyHAIOIIeH U3 pa3HbIX
HMCTOYHHUKOB.



KPUTEPUU 1 HOPMbI OLIEHKH 3HAHUM OBYYAIOILUXCSI
110 XUMHUHU

1. OneHnka ycTHOro oTBera.

OTMeTKa «5» .
- OTBET MOJIHBIM Y MPABUJILHBIA HA OCHOBAHUHU W3YyUYECHHBIX TEOPHUI;
- MaTepuall MU3JIOKEH B ONPEACIICHHON JIOTMYECKOM IOCIEN0BATENbHOCTH, JIMTEPATYPHBIM
SI3BIKOM
- OTBET CaMOCTOSITEIIbHBIN.

Ot1Ber 4%
- OTBET IIOJIHBIM U IIPABWIbHBIM Ha CHOBAHUH U3YUYEHHBIX TEOPHIL;
- MaTepual U3JI0KEH B ONPEACICHHON JJOTMYECKOM MOCIEI0BATEIbHOCTH, MPU 3TOM JIONMYIIECHBI
JIBE-TPU HECYIIECTBCHHBIC OITUOKH, UCIIPABICHHBIC 110 TPSOOBAHUIO YUHUTETIS.

OtMeTKa «3» :
- OTBET IMOJIHBIM, HO TMPHU ITOM JOMYyIIeHa CYIECTBEHHAs OIMMOKAa WM OTBET HETOJIHBIM,
HECBSI3HBIM.

OTMeTKa «2» .
- TpU OTBeTe OOHAPYKEHO HEMOHUMAaHHE YYallUMCS OCHOBHOTO COJAEp)KaHUS Y4eOHOTro
MaTepuaa I JOMyIICHBI CYyIECTBEHHBIC OMMMOKH, KOTOPBIE yda IIMIACS HE MOXET UCTIPABUTh
IIPU HABOJSIIMX BOIIPOCAX YUUTENS, OTCYTCTBUE OTBETA.

2. OneHKa IKCIePpUMEHTAJIBHBIX YMEHHI.

- OneHKa CTaBUTCS HAa OCHOBAHHWH HAOJIOJICHUS 33 yYalIMMHKCS U MUChbMEHHOTO OTYeTa 3a
paboty. OT™MeTKa «5»:
- paboTa BHITIOJHEHA IMOJTHOCTHIO U MIPABHIIBLHO, CJEJIaHbl IPABMIILHBIC HAOIIOCHUS U BBIBO/IBI,
- DKCIIEPUMEHT OCYIIECTBIICH IO IUIaHy C YY€TOM TeXHUKH 0€30MacHOCTH U MpPaBUIl pabOTHI C
BEIIECTBAMH U 000pYI0BaHUEM;
- TMPOSIBIIEHBI OPTaHU3ALMOHHO - TPYAOBBIE YMEHUS, TOAIEPKUBAIOTCA YUCTOTA paboyero Mecra
U TIOPSZIOK (Ha CTOJIe, SKOHOMHO HCIIOB3YIOTCSI PEaKTHUBHI).

OTmerka «4» !
- paboTa BBIMTOJIHEHA MPABUIIHHO, CJICTAHBI TPaBUIbHBIC HAOFOICHUS W BBIBOJIBI, HO TIPU 3TOM
HKCIIEPUMEHT MPOBENICH HE MOJHOCTHIO WJIM JOMYIIEHBl HECYIIECTBEHHBIE OMIMOKH B paboTe C
BEIICCTBAMH U 000PYI0BAHUEM.

OtrMmeTka «3»:
- paboTa BBHIMOJIHCHA MPABUIHLHO HE MEHEE YeM HAlOJOBHHY WIJIHM JIOMYIICHA CYIICCTBCHHAS
omrOKa B X0/ie SKCIIEPUMEHTA B O0BSICHEHUH, B 0OpMIIEHUU pabOThl, B COOIIOJICHUU MPABHI
TEXHUKH 0€30MacCHOCTH Ha paboTe C BEIIECTBAMU U 000PYIOBAHHEM, KOTOpPAasi HCIIPABIISIETCS 11O
TpeOOBAHUIO YUUTEIS.

OTMeTKa «2»:
- JIoTyIIeHHI B¢ (U Oosiee) CyIIECTBEHHBIE OLIMOKHU B XOZE: JKCIIEPUMEHTA, B OOBSICHEHUH, B
obopmiieHnn pabOTBI, B COOJIONCHUHM TIPABWI TEXHUKWA 0O€3 omacHOoCTH Tpu paboTe ¢
BEIIECTBAMH M OOOpYyJOBaHUEM, KOTOpHIE YyUaIIWiicss HE MOXET HCHPaBUTh Jaxe TIO0
TpeOOBaHUIO YUUTEIS;
- paboTa He BBIMOIHEHA, Yy yYallerocs OTCYTCTBYET SKCIIEPUMEHTAIbHBIE YMEHUS.
3. OmneHka yMeHMii pelIaTh pacyeTHbIE 3aJa4H.

OtrMmeTka «5»:
- B JIOTHYECKOM pACCYXXJCHUH M PEIICHWH HEeT OIMMOOK, 3ajada pelnieHa parroHATbHBIM
CII0CO00M;

OTmerka «4»:
- B JIOTUYECKOM PACCYXXICHHM W PEUICHHsS HET CYIIECTBEHHBIX OINMMOOK, HO 3ajJadya pelieHa
HEPAIMOHAIBHBIM CIIOCOO0M, WIIH JIOMYIICHO He 0oJiee IBYX HECYIIECTBEHHBIX OIIMOOK.



OT1merka «3»:

- B JIOTMYECKOM pPaCCYXJICHUHU HET CYIIECTBEHHBIX OIMIMOOK, HO JOIMYIICHA CYIICCTBEHHAS
omnOKa B MaTeMAaTUYECKUX pacueTax.

OTMmeTKa «2»:

- IMEETCS CYUIECTBEHHbIE OLIUOKHU B JIOTHYECKOM PACCYKIACHUH U B PEILICHUU.
OTCYTCTBHE OTBETA Ha 3a/IaHHE.
4. OueHka NMCbMEHHBIX KOHTPOJIbHBIX PadoT.
OtrMmeTka «5»:
OTBET IOJIHBII U MPaBWIbHBIN, BO3MOXKHA HECYIIECTBEHHAs OIIHOKa.
OTMmeTKa «4»:
OTBET HEMOJIHBIM UIH TOMYLIEHO He OoJiee ABYX HECYIIECTBEHHBIX OIIUOOK.
OtrMmeTka «3»:
paboTa BBHINIOJTHEHA HE MEHEe YeM HAMOJOBHHY, JOIMYIIEHA OJHA CYLIECTBEH Has OIIHUOKA U
IIPH STOM J[BE-TPU HECYIIICCTBCHHBIEC.

OTmeTka «2»:

- paboTa BHIMIOJHEHA MEHBIIEC YEeM HAIOJIOBUHY WM COJCPIKHT HECKOJIBKO CYIIECTBEHHBIX
OIIHOOK.

- paboTa He BBIIOITHCHA.

[Ipu olLleHKe BBIMOJHEHUS MHCHMEHHON KOHTPOJIBHOM paboThl HEO0OXOJUMO YUYHUTHIBATH
TpeOoBaHuUs eMHOTO OpPorpahuIeckoro peKuMa.

5. OueHka TecTOBBIX padoT.

TecTpl, cocTosle U3 TSATH BOMPOCOB MOXHO HCIIONB30BATH TMOCIE H3YYCHHUS KaXIO0Tro
matepuana (ypoka). Tect u3 10—15 BompocoB ucmonb3yercs Ui MePUOINIECKOT0 KOHTPOJIS.
Tect 13 20—30 BonpocoB HEOOXOIMMO HCIIOJIB30BATh [UISI UTOTOBOTO KOHTPOJIS.

[Tpu orleHMBaHUM UCIIONIB3YETCS CIEAYIOIas IKaia: JUIsi TeCTa U3 MSATH BOIIPOCOB

* HET OIMMOOK — OIICHKA «5»;

* O7IHa OIIMOKA - OLIEHKA «4»;

* JIBE OIIMOKU — OILIEHKA «3»;

* TPU OLITUOKH — OIEHKA «2).

Hnst Tecta u3 30 BOIpPOCOB:

* 25—30 npaBUIBHBIX OTBETOB — OLIEHKA «5»;

* 19—24 npaBuiIbHBIX OTBETOB — OLIEHKA «4»;

* 13—18 npaBUIIbHBIX OTBETOB — OLIEHKA «3»;

* MeHbIIIEe 12 MPaBUIBHBIX OTBETOB — OIICHKA «2.

6. Ouenka pedepara.

Pedepar onenuBaeTcs mo CAeAyOIMINM KPUTEPHUSIM:

* coOroieHue TpeboBaHUM K ero 0(popMIICHHIO;

* HEOOXOJMMOCTh M JIOCTATOYHOCTH JUIS PACKPBITHS TEMBI MPHUBEIACHHON B TekcTe pedepara
uHpOpMaInH;

* YMEHHE 00yUaroIerocsi CRB000IHO U3J1araTb OCHOBHBIC HJIeH, OTPaKEHHBIE B pedepare;

* cocOOHOCTh O0YYaIOMIErocs MOHITh CYTh 33J]aBA€MBIX YJIEHAMHU aTTECTAlMOHHOW KOMHCCUU
BOIIPOCOB ¥ C(HOPMYJIMPOBATH TOYHBIC OTBETHI HA HUX.
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KasenpapHo-remarudyeckoe mianuposanue 1 11Ab kiaccos

Ne Tema ypoxka Harta npoBenenus JloMaiiiHee 3aaHue
ypoka
wiaHupyeMasi | gakTuyeckas
11A [11B [11A [11B
Tema 1. CTpoenue aToma 4 yaca
1 ATOM — CJI0KHAS YaCTHIIA. 04.09 | 04.09 §1-2,ctp.13,3.5-7
CocTostHHE DJIEKTPOHOB B aTOME.
2 BasneHTHBIC BO3MOXXHOCTH aTOMOB 06.09 | 06.09 §3 c1p.25,3anaua.B
XHUMUYECKUX DJIEMEHTOB. TeTpaau

3 [epuoanueckuii 3axon [. 1. 08.09 | 11.09 §1-3 moBTOpEHHUE.
Menneneera. 3amanuie B TETpaaH
Crpykrypa [leprnoamueckoii cucTeMsl
XHMHYECKHX dj1eMeHToB /1. W.

MeHpeneena.

4 » CtaproBasi imarnocruka no teme: | 11.09 | 13.09 MoBTOPUTH §1-

«Ctpoenne aToma» 2,3a7a4a B TeTpaau
Tema 2. CTpoeHue BeliecTBa S 4acos

5 Honnas xumMu4uecKkasi CBs3b U HOHHBIE 18.09 | 20.09 §3,c1p.21-22,3.5,6
KPUCTATHYCSCKHIE PEIICTKH.

6 KoBanenTHass XuMHY€ECKast CBSI3b. 25.09 | 27.09 §5,c1p.28,3.4,5

7 CBoIiCTBa KOBAJIEHTHON XUMUYECKOM 2.10 410 §5 3amada. B
CBSI3H. TETpaJu

8 Mertannuueckasi 1 BOJOPOAHAS 9.10 18.10 §6-

XHMUYECKHE CBS3U. 7,ctp.33,3amaHue B
TETPaJIH.

9 Kontponbnas padota Ne 1 o Teme: 16.10 | 25.10 §1-6, 3anaqa.B
«CtpoeHne aToMa U CTpOeHHE TeTpaan
BEIIIECTBAY.

Tema 3. Xumuyeckne peakuuu 8 yacos

10 Amnanu3 KoHTposibHOU pabotel Ne 1 mo | 23.10 | 8.11 §10 cTp.593a71.6-7
Teme: « CTpoeHHe aToMa U CTPOCHHE
BEIIECTBA.»

Knaccudukaius XuMUIeCKUX peaKiiui
B OPraHUYECKON M HEOPraHUIECKOMH
XMMHH.
11 CKOpOCTh XUMHUYECKUX PEeaKIUi 13.11 | 15.11 §1lcrp.65,3a1.3-5
12 O6paTuMOCTh XUMUYECKUX PEAKLIUH. 20.11 | 22.11 §113anava.B
TETpaIx

13 OO6paTUMOCTh XUMHYECKUX PEAKITUH. 27.11 | 29.11 §12 3amanue B
XUMHUECKOE paBHOBECHE. TETPaJH.

14 I'unponus 412 6.12 §13, cTp.743.1-6

15 Py6Ge:kHasi TMArHOCTUKA 11.12 | 13.12 §13 3aymanue B
DJEeKTPONUTHYECKAs JUCCOLUAIIHS. TeTpaau

16 OKHCIIUTETBHO- BOCCTAHOBUTEIbHBIE 18.12 | 20.12 §14 c1p.78-79 3.1-
peaKIu 5
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17 KonTpoabnas padoTaNe2 2512 | 27.12 noBToputh§10-14
«XUMHUECKUE PEaKLIUu» 3aJaHUe.B TETPaaU
Tema 4. BemecTBa u ux cBoiictBa 13 yacos
27.12
18 AHan3 KOHTPOJIBHOW pabOTHI 15.01 | 10.01 §l6ctp 923.1
Ne2Knaccudukanms HeopraHu4ecKux
BEIIECTB.
19 [TonokeHne METAJIOB B 22.01 | 17.01 §16 ¢1p.92 3..1-3
MEPUOTUYECKON CHCTEME U CTPOCHUE
HX ATOMOB.
20 Oxcuasl METaJIoB. 29.01 | 24.01 §16 c1p.92 3.4-5
21 I'unpokcuas MeTamios 5.02 31.01 §16 c1p.92 3.6-7
22 Mertamist B ipupoze. [Tupo- rumapo- 12.02 | 7.02 §16 cTp.93 3.9-10
METaJUTypTHsl.
23 DJIEeKTPOIH3 PacIIaBOB U PACTBOPOB 19.02 | 14.02 §15 ctp.83-84 3.1-
COEIMHEHHNH METAJIJIOB, €ETO 10
MIPAKTUYECKOE 3HAYCHHE.
24 Pemenue 3ana4d u yrnpaxHeHHH M0 26.02 | 21.02 §1-16 3ananue.B
TeMme: «MeTtajuibD) TETpaau
25 [TomoxeHne HEMETAIIIOB B 4.03 28.02 §17 ctp94 3an.1-3
ITepuoarueckoit cucteme.
26 Kucnotsr. 11.03 | 6.03 §18 c1p.993.1-5
27 OcHoBaHus 18.03 | 13.03 §19ctp.1023.4-6
28 Comu 1.04 20.03 §21 c1p.109 3.4-7
29 Pemenwue 3ana4 v yrpakHEeHHHA 110 8.04 |3.04 §17-21 ctp.111-
TeMe: «BerecTBay. 1033.1-9
30 Hrorosasi TMAarHOCTHKA 110 TEME: 15.04 | 17.04 [Moreroputh §17-
«BemmecTBay. 21 3amayu B
TeTpaau
31 I'enernyeckast cBsi3b MeXAy kKinaccamu | 22.04 | 24.04 noBroputh §1-21
OpPTaHUYECKUX M HEOPTaHHIECKUX 3aJjaHHe.B TETPAIH
COEIMHEHUN
Tema 5. Xumu4eckunii NpakTuKyM 4 yaca
32 [Ipaktnueckas padora Ne 1 o Teme: 6.05 8.05 Crp.85 IloBTOpHTE
«XUMHYECKas PEaKIHsD) THUIBI XUMHYECKHX
peaxkuuit
33 [IpakTuueckas padora Ne 2 1o Teme: 13.05 | 15.05 Crp.11185
«BemecTBa 1 X CBOMCTBaY. [ToBTOPHUTH
CBOMCTBa BELLIECTB
34 0060061eHue mo Teme: «OO0ras 20.05 | 22.05 §1-19,3anauu B
XUMUSI. TeTpaan
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