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NNOACHUTEJIBHASA 3AIINCKA

HopMaTuBHO-IPaBOBbIE TOKYMEHTHI, HQ OCHOBAHUH KOTOPBIX pa3padoTaHa padoyas nporpaMmma:

1.®enepanbHbIid TOCYJApPCTBEHHBIH 00pa3oBaTeNbHBI CTaHAAPT OCHOBHOTO OOLIET0 00pa3oBaHus. YTBEpXKIEH NpUKa3oM MHHHUCTEpCTBAa 00pa30BaHHUA M HAYKH
Poccuiickoii denepanuu ot «17» nexadps 2010 r. Ne1897 — http: //standart. edu. ru/ (¢ u3meHeHusMu npukas ot 31 gexadps 2015 r. N 1577);

2. Xumus. 7—9 kiaccel: padouas nmporpamma K auann YMK O. C. T'aOpuensna : yuebHo-meroandeckoe mocoodue / O. C. 'abpuensn. — M. : JIpoda, 2017. — 123,
[1]c:

3. OcHoBHas oOpa3oBarebHAs IPOrpaMMa OCHOBHOTO obmiero oopasosanuss MbOY Mupnosckoit CllIlna 20 — 20 y4eOHbIH rox.;

4. IloctanoBneHue I 1aBHOTO TOCYIAPCTBEHHOTO CAaHUTApHOTO Bpada Poccuiickoit deneparnnn «O0 yTBEPKISHUN CaHUTApHBIX mpaBwi U HopM Canllua 1.2.3685-21

«['urnennveckre HOpMaTHUBEI U TpeOOBaHUS K 0OecreueHHIo Oe30MacHOCTH | (MiH) 0e3BpeIHOCTH IS YenoBeka (pakTopoB cpeapl ooutanus» ot 28.01.2021 r. Ne2;

5. CaHUTapHO-3MHIEMHOJIOTHUECKIE TPEOOBAaHUS K YCTPOMCTBY, COJCPKAHUIO M OpTraHU3aludu PadOTHl 00pa3oBaTEIbHBIX OpPraHU3alMid W APYTHX OOBEKTOB
COLMAaIbHON HHPPACTPYKTYPHI I A€TEH U MOJIOACIKH B YCIIOBUSIX PAcpOCTPaHEeHUsI HOBOI KopoHaBupycHo nndekuuun (COVID-19) 3.1/2.4.3598-20;4.

6. YueOnspiii mman MBOY Mupnosckoii Clll Ha 20 —20_ yueOHBIH TOLI.

[Ipn yxyameHny SMuAeMHOIOTHYECKOW CUTyallud Ha TEPPUTOPUH Y IBIHOBCKOM 00yacTh, pabodas mporpaMma Iregarora MoXkKeT ObITh HCIIOJIb30BaHa U MPH MEPexoe
Ha 00y4eHHe ¢ IPUMEHEHHEM AUCTAHIIMOHHBIX 00pa30BaTEeIbHBIX TEXHOJIOTHIA.

HNndopmanus 00 yueOHO-MeTOAUYECKOM KOMILJIEKCe JUISl peajn3anuu padodeil MporpaMmMsl
1. I'abpuensa O.C. Xumus. 9 xiacc: yueOHUK i1 0011e00pa3oBaTeIbHBIX YIpEeKIeHUH. PekoMmennoBaHo MuHHCTEpCTBOM 00pa3oBaHus U HaAyKu Poccuiickoit

Oenepanyu. / O.C.I'abpuensH. — 5-¢ uzn., crepeorurn. — M. : [Ipoda, 2017. —319, [1] c. : u.

IlnauupyveMble npeaMeTHLIE Pe3VJILTATHLI OCBOCHHS VIEOHOI0 NpeaMeTa«XuMus» B 9 kjacce:

JInyHOCTHBIE:

y_obydarommxcs OyayT cOpPMHPOBAHBI: POCCHIICKas TPaKTAHCKas HACHTHYHOCTh, [IATPHOTH3M, YYBCTBO TOPAOCTH 33 POCCHHCKYI0 XHMHYECKYIO HayKy, T'yMaHH3M; OTBETCTBEHHOE
OTHOILICHHE K TPYAY, LEICYCTPEMICHHOCTh, TPYAOIIOOHE, CAMOCTOATENPHOCTh B NPUOOPETCHUH HOBBIX 3HAHWA M YMCHHI, HABBIKA CAMOKOHTPOJSI M CaMOOLICHKH; YCBOCHHE IMPABHII
WHIMBUIYAIbHOTO U KOJUICKTHBHOTO 0€30MAaCHOrO MOBEACHUS B YPE3BBIYAHHBIX CHUTYaLUSX, YTPOXKAIOIIUX KU3HA U 30POBBIO JIFOJCH; MOHMMAHHE W MPUHATHE UEHHOCTH 3J0POBOTO U
6e3omacHoro o0pasa >KU3HH.

y_oOyuarommxcst MOryT ObITb COPMHPOBaHBI: TOTOBHOCTh K OCO3HAaHHOMY BBHIOOpY JaybHeEMIIeH 00pa3oBaTENbHOW TPACKTOPHM; LEIOCTHOE MHUPOBO33PEHHE, COOTBETCTBYIOILEE
COBPEMEHHOMY YPOBHIO Pa3BUTHA HayKH M OOIIECTBEHHOH MPAaKTHKH, YIUTBHIBAIONICE COLIMAIBHOE, S3BIKOBOE, TyXOBHOE MHOT000pas3me COBPEMEHHOI'O MHpa; YMEHHE YIPAaBIATH CBOEH
MIO3HABATEIIFHON AEATEIBHOCTBIO; OCHOBHI 3KOJIOTHYECKOH KYIbTYPBI, COOTBETCTBYIOICH COBPEMEHHOMY YPOBHIO 3KOJIOTHICCKOTO MBIIIIICHUS.

MeTal’lpe}JMeT]—[Lle:

Pezynamuenuvle

oOyuyaromuecsl HayJatcs: GOpPMYyIUPOBATh IIeJb YPOKAa M CTABUTH 33aJaud, HCOOXOMUMBIC Ui ¢ JOCTIKCHUs; padoTaTh MO IUIAHY; BBIMOJHATH 3aJaHUS MO ONPEICICHHOMY allTOPUTMY;
CPaBHUBATH CBOM JEHCTBUS C STAJIOHOM U, HEOOXOAUMOCTH, CAaMOCTOSITEIEHO KOPPEKTHPOBATEH OLIHOKH.

oOyJaromuecsl MOXyJaT BO3MOYKHOCTh HAaYUHUTHCS:IIIAHWPOBATH CBOIO NESATEIBHOCTh M TIPOTHO3HUPOBATH €€ PE3yIbTaThl; CBEPSITh CBOHM [EHCTBHA C MENBI0 W, IPU HEOOXOIUMOCTH,
KOPPEKTHPOBATh CBOU OIIMOKH CAMOCTOSITEIBHO.

Ilo3nasamenvnole



o0yyvaroluyecsl HAy4arcsi: OIPEACIATh CYIISCTBCHHbIC NPU3HAKKA OOBCKTA; OCYIICCTBISATh KAaYECTBCHHOC W KOJIMYCCTBEHHOC OIMCAHHE KOMIIOHCHTOB OOBEKTa; MOHMMATh U
WHTEPIPETHPOBATH MHPOPMAIHIO, TPEICTABICHHYIO0 B TaOJWYHON (opMe (aCHEKT CMBICIOBOTO YTEHHS); OCYIIECTBISATH CpPaBHEHHE, CO37aBaTh OOOOIICHHS, YCTAHABINBATH aHAJIOTHH,
KJ1acCHU(UIMPOBATh, eNaTh BBIBOJBL, MOJNy4YaTh WH(YOPMALUIO U3 PAa3IUYHBIX MCTOYHHKOB; HUCIOJIB30BATh 3HAKOBO-CUMBOIMYECKHUE CPEACTBA JUIS PElleHHs] y4eOHbIX U MMO3HABATEIbHBIX
3a/1a4; OMPENeNATh BUIBI KIAacCH(DUKAIUI: €CTECTBEHHYIO U HCKYCCTBEHHYIO; CAMOCTOSTEIILHO IPOBOIUTH HAOTIOICHUS;

o0yyaronuyecsl moJay4yar BO3MOXKHOCTb HAYYHUTHCS: CTPOUTH JIOTHUECKUE PACCYKICHHUS; YCTAHABIMBATH NMPUYUHHO-CICICTBCHHBIC CBS3U; CTPYKTYPHPOBATh 3HAHUS; COCTABIATH CIIOKHBIN
IUIaH TEKCTa; MPENCTaBIATh MHGOPMAIHMIO [0 TeMe B BHIE TaOJHIl, CXeM, ONOPHOTO KOHCIEKTa, B TOM uuciie ¢ npumeneHueMm cpencts WKT; BHIMOMHATH MpsiIMOE JCIyKTHBHOE
JI0Ka3aTeNbCTBO; CO3/1aBaTh MOJECIH C BBIJICICHHEM CYIIIECTBEHHBIX XapaKTEPUCTUK O0BEKTA U MPEICTABICHIUEM UX B IPOCTPAHCTBCHHO-TPa(QUIECKON UM 3HAKOBO-CUMBOJIIMYECKON (hopme.

Kommynuxamuenvie

oOyugaromuecst Hay4JaTcs: CTPOUTH pPeUeBbIe BEICKa3bIBaHUS B YCTHOM M MUCBMEHHOM (hopMme; paboTaTh B TPYIIIE U JOCTHIKCHHUS IIeTTH; YIaCTBOBATh B OOCYKICHHN TIpoOIeM;

oOyuJaromuecs moyJaT BO3MOXHOCTb HAYYUTHCSA: BECTH IHAJIOT JJIS BRIABICHHUS Pa3HBIX TOUEK 3pEHHSA HA paccMaTpUBAcMyIo MH(OpPMAINio; BEIPaKaThb M apTyMEHTHPOBATH CBOIO TOUKY
3pEHMST; CTPOUTH APPEKTHBHOE B3ANMO/ICHCTBHE C YIUTEIIEM H OJHOKIACCHUKAMHU

IIpenmernbie:

oOyuJaronuecsl Hay4daTcs: PacKpbhIBaTh CMBICI OCHOBHBIX XHMHUYCCKUX TMOHSATUM: XUMHYCCKHIA JJIEMEHT, aTOM, MOJICKYJa, UOH, KATHOH, aHHOH, MPOCTOE BEIIECTBO, CJIOXKHOE BEUICCTBO,
BaJICHTHOCTbh, JIEKTPOOTPHUIIATEIIEHOCTh, CTCIICHb OKUCIICHUS, XMMHYCCKash PEaKilus, XMMUYECKas CBs3b, TCIUIOBOH 3(dekr peakuuu, Moib, MOJSPHBIA 00BEM, PACTBOP, IJICKTPOJIMTHI,
HEDJICKTPOIUTHI, 3JICKTPOJIUTHYCCKAS TUCCOIMALUS, PEaKIMM HMOHHOTO OOMEHA, KaTajiu3aTop, XHMHUYECKOEC paBHOBECHE, OOpaTUMbIC W HEOOpATHMBIC PEAKIUU, OKUCIHTEIBHO-
BOCCTAHOBHUTECIILHBIC PEAKIUHU, OKHCIIUTENb, BOCCTAHOBUTEINh, OKHCJICHUE W BOCCTAHOBJICHHE, aJUIOTPOIHUS, aM(OTEPHOCTh, XUMHUCCKasl CBsA3b (KOBAJICHTHAs, MOHHAS, METAJLIMYECKAas),
KpHUCTAJUTMYECKasi PElIéTKa, KOPPO3HsS METAJUIOB, CIUIABBI, CKOPOCTh XHMHUCCKOW PEakIMu, MpeAeibHO Jomyctumasi kouneHtpanus [1JIK BemecTBa; WTIOCTPUPOBATH B3aUMOCBS3b
OCHOBHBIX XMMHYECKHX MOHATHHA M NMPUMEHATH 3TH MOHATHS IPU ONMCAHWH BEUIECTB W UX IPEBPAIICHHUI; MCIIOIB30BaTh XUMHUYECKYI0O CHMBOIHUKY JJIsI COCTaBICHHUS (OPMYI BEUIECTB U
YpaBHECHHH XMMHUYECKUX PEaKIHi; ONpPEAeIATh BaJCHTHOCTh M CTENECHb OKHCIICHHS XHMHYCCKHX JIIEMEHTOB B COCAWHECHISIX DPAa3IMYHOTO COCTaBa, NPHHAICKHOCTH BEUIECTB K
OTpeenéHHOMY KJIacCy COeAMHEHHHA 1o (opmynam, BHA XHMHYECKOW CBS3M (KOBaJCHTHAs, MOHHAs, METaJIMYecKas) B HEOPTAaHHYECKUX COSAMHEHHIX, 3apsl MOHA 1O XUMHYECKON
(dhopmyre, xapakTep cpeibl B BOJHBIX paCTBOPax HEOPTAHWUECKUX COCTUHEHUH, THIT KPUCTAIUITMUECKON PEIIETKH KOHKPETHOTO BEIECTBA; PACKphIBaTh cMbICH [lepnoandyeckoro 3akona JI.1.
MenneneeBa n JeMOHCTPHPOBATH €r0 MMOHWMAHHE: OMICHIBATh M XapaKTepH30BaTh TaOimmaHyio Gopmy Ilepromamaeckoll CHCTEMBI XUMHUECKUX 3JIEMEHTOB: pa3indyaTh IOHITHS «TJaBHAs
noarpynmna (A-rpynma)» u «nobounas moxarpynmna (b-rpynma)», maneie u OOJbIIHE MEPHUOJBI, COOTHOCHTH 0003HAYCHHSI, KOTOPhIE UMEIOTCS B MEPUOIUIECKOW TaOJHUIE, ¢ YUCIOBBIMHU
XapaKTCPUCTHKAMU CTPOCHHSI ATOMOB XHMHUYECKHX JJIEMCHTOB (COCTaB W 3apsj sapa, OoOIIee YUCIIO JJICKTPOHOB M PACIpPEICIICHHE WX IO JJICKTPOHHBIM CJO0sAM), OOBSICHATH OOIIHE
3aKOHOMEPHOCTH B U3MCHCHHHU CBOMCTB 3JICMEHTOB M UX COCAWHCHHU B MpEJeNiaX MajbIX IEPUOJOB M TJIaBHBIX MOATPYII C yYETOM CTPOCHHUS MX aTOMOB; KJIacCU(HUIMPOBATH XUMHUYCCKHIE
JJIEMCHTBI, HCOPTaHMYECKUE BEIICCTBA, XMMUYCCKHE PEaKIuu (M0 YUCIYy U COCTABY YYACTBYIOIIMX B PEAKIMH BEIICCTB, IO TEIUIOBOMY 3(PQEKTy, M0 M3MCHCHHIO CTCIICHEH OKUCIICHHS
XUMHYCCKHX DJJIEMCHTOB); XapaKTEpU30BaTh (OMUCHIBATH) OOIIUEC M CICHU(PUYCCKHE XUMHYCCKHUE CBOMCTBA MPOCTBHIX U CIIOKHBIX BEIICCTB, MOATBEPXKAAs OIHMCAHUC MPUMEpPAMU
MOJICKYJISIPHBIX M HOHHBIX YPaBHCHHI COOTBETCTBYIOIIMX XUMHUYCCKUX PEAKIMH; COCTABJIATh YPABHCHHS JJICKTPOJIMTUYCCKON IMCCOIMAIAM KHCIIOT, LICJIOYCH M COJICH, TOJHBIC H
COKpAaIIEHHbIC YpaBHEHHS PEaKIHii HOHHOTO OOMeHa, ypaBHEHHS peakIfil, HOATBEP)KJAIOIINX CYIICCTBOBAHNE TEHETHICCKON CBA3HM MEXKIY BEIIECTBAMH PA3IMYHBIX KJIACCOB; PACKPHIBATH
CYITHOCTH OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIil IOCPEACTBOM COCTABIICHHS YIEKTPOHHOTO OaaHca 3THX peakluii;

oOyuJarommuecst ToayJaT BO3MOYKHOCTh HAYYUTHCS: TIPOTHOZNPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX CTPOCHUS, BO3MOKHOCTH MPOTEKAHUS XUMUIECKUX TPEBPAIICHUH B PA3IMIHBIX
YCIIOBHAX; BBIYUCIATH OTHOCHTENBHYIO MOJEKYJSIPHYIO M MOJISIPHYIO MAacChI BEIIECTB, MACCOBYIO JOJIO XMMHUYECKOTO JIEMEHTa 1o (opMyJie COSAWHEHHs, MacCOBYIO TOJIO BEIIECTBA B
pacTBope, IPOBOJUTH Pacd€Thl MO YPAaBHEHHIO XMMHYECKOH peakIuu;, COOMI0oAaTh NpaBHia MOJB30BAHMS XMUMHYECKOH IMOCYNOW M J1TabopaTOpHBIM 00OpYyIOBaHHEM, a TaKKe MpaBUIiIa
oOpamieHnsl ¢ BEMIECTBAMH B COOTBETCTBHH C MHCTPYKLIMSMH IO BBIIIOJHEHHIO JTAOOPATOPHBIX XMMHUYECKHX OTBITOB IO TOJYYEHHIO W COOMPAaHMIO ra3000pa3HBIX BEHIECTB (aMMHaKa W
YIJIEKHUCIIOTO Ta3a); MPOBOAUTH PEAKIUH, TOATBEPIKIAIOIINE KAUSCTBCHHBIA COCTAB PA3JIMYHBIX BEINECTB: PACIIO3HABATH OIMBITHBIM MYTEM XJIOPUA-, OPOMUI-, HOIUI-, KapOoHaT-, hocdar-,
CUIIUKAT-, CyJlb(}aT-, TUAPOKCHI-UOHBI, KATHOHBI aAMMOHHS M WOHBI M3YYCHHBIX METAJUIOB, MPUCYTCTBYIOUIME B BOIHBIX PACTBOPaX HEOPraHMYECKUX BEHICCTB; MPUMCHSATh OCHOBHBIC
OIepanyu MBICTUTEIBHON JIEATEIBPHOCTH — aHAJIN3 U CHHTE3, CPAaBHEHUE, 0000IIEHUE, CUCTEMATH3aLIUIO, BBISIBICHUE IPUYMHHO-CIICICTBCHHBIX CBS3CH — /ISl U3YYCHUS CBOICTB BEIECTB U
XUMHYECKHUX PEaKIHii, CCTCCTBCHHO-HAYYHBIC METO b IO3HAHUS — HAONIOJICHHE, H3MEPEHHE, MOACIUPOBAHUE, YKCIICPUMCHT (peasIbHBIN M MBICIICHHBIN).

PaGouas mporpamMma coJiepXUT HEKOTOPBIE M3MEHEHHS 1 HE B ITOJIHOM 00beMe COOTBETCTBYET aBTOPCKOM MpOrpamMmMe.

Coaep:kaHue y4eOHOro nmpeamMera




Tema 1. O0mas XapakTepuCTHKA XUMHUYECKUX 3JIEMEHTOB M XUMUYEeCKUX PeaKIuii.
IMepuoguyecknii 3axkon u llepuonnueckas cucrema xumuueckux 3jaemMeHToB . U. Menneneena (8 1)

XapaKkTepruCcTHKa XHMHYECKOTO DIIEMEHTA 110 €Tro mnojoxkeHuto B [lepuogmdaeckoii cucteme [[. . MenneneeBa. CBOICTBA OKCHIOB, KUCIIOT, OCHOBAHUH, COJICH B CBETE
TEOPHUH IEKTPOIUTUIECKON TUCCOIMALINN B OKHCIICHUI-BoccTaHOBIIeHUS. [loHsATHE 0 TepexoaHbIX eMeHTax. AM(OTEpHOCTD. [ 'eHeTHUeCKni P/l IePEeXOAHOTO dIIEMEHTA.
IMepuoanueckuii 3akon u [lepuoanueckas cucreMa xuMmudeckux sieMeHToB JI. Y. MeneneeBa B cBeTe yUeHUs O CTpoeHUU aroma.lIx 3nadeHne. XuMudeckas opraHu3aius
JKMBOUW ¥ HEXKUBOW MPUPOJIbI. XUMHUUECKUN COCTAB si/ipa, MAHTUHU M 3€MHOM KOPbl. XUMUUECKHE JIEMEHTHI B KJIETKAX KUBBIX OPraHu3MOB. MaKpo- 1 MUKPO3JIEMEHTHI.

O0600mIeHNE CBEICHNH 0 XUMHUECKUX peakiusax. Kiaccudukanusi XUMHIeCKHX peakiuid 10 pa3THYHbIM MPH3HAKAM: «IHCJI0 M COCTaB PEAarnpyroInuX U 00pa3yroIuxcs
BEIICCTBY, «TEIUIOBOH 3(D(EKT», «HAMpPaBICHHE», «M3MCHEHUE CTCIICHEW OKHUCIICHHUS DJIEMEHTOB, OOpa3ymOIIHX pPEardpyrollue BeliecTBa», «(haza», «UCIOIb30BaHHUEC
Karanu3aTopa». [loHATHE O CKOpOCTH XMMHUYECKOW peaknuu. DakTopsl BIMSIONIME HA CKOPOCTh XMMHUYECKHX peaknuil. Karammzatopel u karanw3. WHruOUTOPEL.
AHTHOKCUIAHTEL.

Hemoncmpayuu. Paznuunsie ¢opmbel Tabmuusl [I.M1.MenneneeBa. Mozgenu atoMoB 3ieMEeHTOB 1-3-ro mepuonoB. Monenb CTpoeHHs 3eMHOro mapa (MOmepevHbIid
paspe3). 3aBHCHMOCTH CKOPOCTH XUMHUYECKOH pEaKIud OT MPHPOJLI PEarHpyrINUX BEMIECTB. 3aBUCUMOCTh CKOPOCTH XHMHUYECKOW pEaKIUU OT KOHIICHTPAIUU
pearupyronux BenecTs. 3aBUCUMOCTb CKOPOCTH XUMHYECKOH PeakIiy OT IUIOMAAN COMPUKOCHOBEHUS PEarnpYIONIUX BEIIECTB («KHIISIIIUHN CII0i). 3aBUCHMOCTH CKOPOCTH
XUMHUYECKOHN peaKIui OT TEMIIEPATyPhl PEarnpyoIUX BEMICCTB. | OMOTEeHHBIN U TE€TEPOTCHHBIN KaTann3bl. DepMeHTATHBHBIN KaTanmn3. UHruOupoBaHue.

Jlabopamopnvie onvimul. 1. Ilonydenue TUIpPOKCHIA LUHKA W MCCIEIOBAHHE €r0 CBOMCTB. 2. MoaenupoBanue moctpoeHus: llepronndeckoil CHCTEMBI XMMHUYECKUX
anementoB JI. M. Menaeneesa. 3. 3amelieHue jxeae30M Meau B pactBope cyibharta mexu (I11). 4. 3aBHCUMOCTh CKOPOCTH XMMHYCCKOM PEAKIIUU OT IPUPO/IbI PEarupyroIux
BEIIECTB HAa MPHUMEpPE B3aUMOJECHCTBHA KHUCIOT ¢ METaUIaMH. 5. 3aBUCHMOCTh CKOPOCTH XMMHYECKOW PeaKkIWy OT KOHIIEHTPALWW pPearvpyronux BelIecTB Ha MpHUMeEpe
B3aMMOJICHCTBUS IIMHKA C COJSTHOW KHCJIOTOW Pa3IMYHOM KOHIEHTpAIUH. 6. 3aBUCUMOCTb CKOPOCTH XMMHYECKOW PEAKIIMU OT TUIOIIAIN CONPUKOCHOBEHUS PEarupyromux
BellecTB. 7. MoeTUpOBaHUN «KHITAIIETO CIO0s». 8. 3aBUCHMOCTh CKOPOCTH XUMHUYECKOH PEaKIMK OT TEMIICPAaTyphl Pearupyrolinx BEIISCTB HA MPUMEPE B3aUMOJICHCTBHS
okcuma menu (II) ¢ pacTBOopoM cepHOM KHCIOTHI Pa3IMIHON Temrmeparyphl. 9. PasnoxkeHne mepokcuma BOJOpoJia ¢ moMoIbio okcuaa Mapranma (IV) m karamaser. 10.
OO6napyxeHHue KaTtajga3sl B HEKOTOPHIX MUIIEBHIX MpoaykTax. 11. HrubupoBanre B3auMOICHCTBHS KUCIOT C METaJUIaMH YPOTPOITUHOM.

Koumponvnas paboma Nel no meme: «Obwjas xapakmepucmurxa XumMuieckux 91eMenmos u xumudeckux peakyuu. Ilepuoouueckuii 3axon u Ilepuoouueckas cucmema
xumuueckux anemenmos []. M. Menoeneesay.

Ilnanupyemble pe3yJibTaThl U3YUEHUS 110 TEMe.

OOyuarommuiics HAYYHTCH: PACKPHIBATh CMBICI OCHOBHBIX XMMUYECKUX MOHITUNA: XMMHUYECKHUN DJIEMECHT, aTOM, MOJICKYJIa, MOH, KATHOH, aHHOH, MPOCTOE BEIIECTBO, CII0KHOE BEIIECTBO,
BaJICHTHOCTbh, JJICKTPOOTPHUIIATEIILHOCTh, CTCICHh OKHCJICHUS, XUMHYECKas PEaKIus, XUMHUYCCKas CBs3b, TEIUIOBOW 3((EeKT peakiuuu, MOJb, KaTalu3aTop, XUMHUYCCKOE PaBHOBECHE,
oOpatumble ¥ HEOOpaTUMBIC peakiud, aM(pOTEPHOCTh, XUMHYECCKAsl CBS3b (KOBAJICHTHAs, MOHHAs, METAJUIMYECKas), CKOPOCTh XMMHUYECKON pEaKIUH;, HLUIIOCTPUPOBATh B3aUMOCBS3b
OCHOBHBIX XMMHYCCKHX MOHATHA M MPUMEHATh 3TU MOHATHS NPU ONUCAHWK BEUICCTB U UX MPEBPAIICHUI;, MCIOIB30BaTh XUMHUYECKYI0O CHMBOIUKY JIJIsl COCTaBICHHUS (OpPMYI BELIECTB U
YpaBHEHHH XMMHUYECKUX PEaKIHif; ONpPEAeIATh BaJCHTHOCTP M CTENECHb OKHCIICHHS XHMHYCCKHX JIIEMEHTOB B COCAWHEHISIX DPAa3IMYHOTO COCTaBa, INPHHAICKHOCTH BEUIECTB K
ompeenéHHOMY KJIacCy COeAMHEHHHA 1o (opmynam, BHI XHMHYECKOW CBS3M (KOBaJCHTHAs, MOHHAs, METaJIMYecKas) B HEOPTAaHMUECKUX COCAMHEHHIX, 3aps MOHA 1O XUMHYECKON
(dhopmyre, xapakTep cpeibl B BOJHBIX paCTBOPax HEOPTAHWUECKUX COCTUHEHUH, THIT KPUCTAIUITMUECKON PEIIETKH KOHKPETHOTO BEIECTBA; PACKphIBaTh cMbICH [lepnoandyeckoro 3akona JI.1.
MenneneeBa n JeMOHCTPHPOBATH €r0 MMOHWMAHHE: ONICHIBATh M XapaKTepH30BaTh TaOnmmuaHyio Gopmy Ilepronmaeckol CHCTEMBI XUMHUYECKUX 3JIEMEHTOB: pa3indyaTh IOHATHS «TJaBHAs
noarpynmna (A-rpynma)» u «nobounas nmoxarpynmna (b-rpynma)», mansie w OOJbIIHE MEPHUOJIBI, COOTHOCUTh 0003HAYCHHSI, KOTOPhIE UMEIOTCS B MEPUOIUYECKOW TAOJHUIE, ¢ YUCIOBBIMHU
XapaKTepUCTHKAMH CTPOCHHS aTOMOB XHMHYECKHX JJIEMEHTOB (COCTaB W 3apsl] sapa, oOImee YMCIIO 3JIEKTPOHOB M pacIpefeNieHHe MX IO JJIEKTPOHHBIM CJ0sAM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B U3MCHCHHHU CBOMCTB 3JICMEHTOB M UX COCAWHCHHU B MpEJeNiaX MajblX IEPUOJOB M TJIaBHBIX MOATPYII C yYETOM CTPOCHUS MX aTOMOB; KJIacCU(HUIIMPOBATH XUMHUYCCKHIE
JJIEMCHTBI, HCOPTaHMYCECKUE BEIICCTBA, XMMUYCCKHE PEaKIuu (M0 YUCIYy U COCTABY YYACTBYIOIIUMX B PEAKIMH BEIICCTB, IO TEINIOBOMY 3(PQEKTy, MO W3MCHCHHIO CTCIICHEH OKUCICHHS
XUMHYECCKHUX 3JICMEHTOB);



XapaKTepU30BaTh COCTaB aTOMHBIX SIEp M paclpeiesieHue Yucia DJEKTPOHOB IO 3JEKTPOHHBIM CJIOSIM aTOMOB XMMHUYECKHUX 3JEMEHTOB MaJbIX MEPHUOJOB MEPUOJUYECKON CHCTEMBI;
OIHKCHIBATH U XapaKTEPU30BATh TAOIUYHYIO (OPMY MEPUOANICCKON CUCTEMBl XUMHYCCKIX AJIEMEHTOB; XapaKTepU30BaTh HAYYHOE U MUPOBO33PCHUYCCKOE 3HAUCHUE MICPUOTUICCKOTO 3aKOHA
Y TIEPUOIMYECKON crucTeMbl XuMuueckux siemeHnToB JI.11.Menneneena;

OO0yyaIuiicsi MOJY4YUT BO3MOKHOCTH HAYYMThCS: TIPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBHCHMOCTH OT MX CTPOCHHS, BO3MOXHOCTH IMPOTEKAHWS XUMUYECKUX TPEBpAIICHUN B
Pa3IUYHBIX YCIOBHSX;, OOBSICHATH CXOJICTBO M pPa3WdYMe B CTPOSHUH aTOMOB XMMHUYECKHX 3JIEMEHTOB; CJEIOBATh MpaBWJIaM IOJb30BAHUS XMMHWUYECKON IMOCYn0M | 1abopaTopHBIM
000pyIOBaHNEM; MTONYYaTh XUMHUIECKYIO HH()OPMAIHIO U3 Pa3IUIHBIX UCTOYHHKOB; (DOPMYITHPOBATh IeJIb YPOKa U CTABUTh 3aJ1adH, HEOOXOAMMBIE IS €€ JOCTH)KCHHUS;, TUIAHUPOBATh CBOIO
NI TEIIBHOCTh TIPOTHO3UPOBATH €€ Pe3yiIbTaThl;

HCMO0JIb30BATH MPUOOPEeTEeHHbIE 3HAHNUSI U YMEHUS B NIPAKTHYECKOI 1eATeJIbHOCTH U MOBCeAHEeBHOM KU3HHU IJI5:

e O00BSICHECHUS XUMHYCCKUX SIBICHUH, MPOUCXOSIIUX B IPUPOE, OBITY M Ha MPOU3BOJICTBE;

® OLCHKHU BIUSHUS XUMUYECKOTO 3arpsI3HEHUS] OKPYKAIOIIEH cpe/ibl Ha OpraHu3M 4esIOBeKa U IPYTrHe KUBble OPraHUu3MBbI;

e (0C30MacHOro OOpaIleHUs C TOPIOYNUMH U TOKCHYHBIMU BEIICCTBAMU, Ta00PATOPHBIM 000PYIOBAHUEM;

® KPUTHYCCKOH OILEHKH JOCTOBEPHOCTH XMMUYECCKON HH()OPMAIIMH, IIOCTYIAIOIICH U3 Pa3HBIX HCTOYHUKOB.

Tema 2. Metaninl (20 )

ITonoxxenne meramioB B Ilepuoamueckoit cucreme J[.M.Menneneea. Metanueckas KpHCTaIMYecKas pelieTKa M METaUTMUCCKas XUMHUYeckas CBs3b. OOIue
(usnueckue cBoiictBa MetauioB. CIUlaBbl, UX CBOHCTBA M 3HAUCHHE. XMMHUYECKHE CBOMCTBA METAJIOB KaK BOCCTAHOBHTENCH, a TAaKKE B CBETC HMX IOJOXKCHHS B
JNEKTPOXUMHUUECKOM DALY HalpsKeHHs: MeTanioB. Kopposus MetamnoB u criocoOsl 00pb0sbI ¢ Heil. Metamisl B mpupoae. OOmue crnocoOsl X MOTydeHHs.

Obwas xapaxmepucmuka wjeiounvlx memaniog. Meraisl B ipupojie. Oomue crocoOsl ux monydenusi. Ctpoenue atoMoB. Ll{enodnbie MeTamisl — MPOCTHIE BENIECTRA.
BaxxHeiimue coeMHEHUsI MEIOYHBIX METAIOB — OKCHBI, TUAPOKCUIBI U COMH (XJIOPHUIBI, KapOOHATHI, CYIb(aThl, HUTPATHI), UX CBOWCTBA U NMPUMEHEHUE B HAPOHOM
xozsaicTtee. Kanuitaeie ynoOpenust.

Obwasa xapaxmepucmuka 1eMeHmo8 2iagHou nooepynnul Il epynnvi. Ctpoerne atoMoB. lllemouHo3emMenbHBIE METAIBI — MPOCTHIE BEIIECTBA, MX (U3WYECKUE U
XUMUYECKHE CBOWCTBA. BakHeimie coeTMHEeHUS MIEIT0YHO3EMETbHBIX METAIIOB — OKCHJIBI, THIPOKCHIIBI H COJIU (XJIOPHIBI, KapOOHATHI, HUTPATHI, CYibdaTel u pocdarsr),
WX CBOMCTBA U IPUMEHEHHUE B HAPOJHOM XO3SHUCTBE.

Antomunuii. CTpoeHre atoma, GU3NUECKUE U XUMUYECKHE CBOICTBA MpocToro BemecTBa. COeTUHEHUs aJIOMHHUS — OKCHJ M THIPOKCHI, UX aM(OTepHbI XapakTep.
Baxwueitiue conuamtomunus. [I[puMeHeHne aqtOMUHUS U €r0 COETMHEHUH.

Kenezo. CtpoeHne atoma, GU3MUECKHE M XMMHUYECKUE CBOWCTBa mpoctoro BemiecTBa. ['eHetndeckue psabl xenesa (II) u sxenesa (III). Bakueiimue conm sxenesa.
3HaueHHe KeJe3a U €r0 COENUHEHUH ISl TPUPOJIBI U HAPOJAHOTO XO35MCTBA.

Jlemoncmpayuu.O0pa3el MEIOYHBIX U IIEITOYHO3EMETBHBIX MeTautoB. O0pasnbpl CruraBoB. B3anMopeicTBie HATpHs, JUTHS W KIBIHS C BOJOW.B3anmMopeicTBue
HaTpH M MarHUA ¢ KACITIopoaoM. B3aumonelicTBre MeTamuioB ¢ HeMeTauaMu. [lomydenne ruapokcnnoB xenesa (I11) u (111).

Jlabopamopnule onvimei. 12. BzaumojeiicTBre pacTBOPOB KUCIOT U colieii ¢ MeTamuiamu. 13. O3HakoMieHHe ¢ pynamu kenesa. 14. OkpalnivBaHue IUIAMEHH COJISIMU
METIOYHBIX METAIIIOB. 15. B3anMopeiicTBre kambitus ¢ Bogo. 16. [Tomydenne ruapokcuia Kaabllus U UCCIeI0BaHne ero cBorcTs. 17. Ilorydaenne rupokcuia aTioMAHAS U
HCCIe0BaHne ero cBoMCTB. 18. B3anmomelicTre xenesa ¢ comstHon kuciioTo. 19. Iomydenne ruapokcuaos xenesa (I11) u (11I) u uzydeHue ux cBOHCTB.

IHpaxmuuecxas paboma Nel «Ocywecmenenue yenoyku XumMuueckux npeepaujeHutl Memaiiosy.

Tlpaxmuuecxas paboma No2 «llonyuenue coeOuHeHUll MEMAN08 U U3YUEeHUE UX CEOUCE).

IHpaxmuuecxas paboma Ne3« Peutenue sKkCnepumeHmanbHulx 3a0ay Ha pacno3Hasanue U noayyeHue coeOuHeHul Memanios».

Koumponvnas paboma Ne2 no meme: «Memannoly.

IInanupyemble pe3yJIbTaThI H3y4YeHHs M0 TeMe.
Oﬁy'—lal()lllﬂﬁc’l HAYYHUTCHA: HCHOJB30BaTh XHMHYECKYIO CHUMBOJIMKY IJI COCTaBJICHHUSA q)OpMyJ'I BCIICCTB H ypaBHCHI/Iﬁ XUMHUYCCKUX peaKuHﬁ; OIMpCACIIATL BAJICHTHOCTL U CTCIICHb
OKHUCJICHUA XMUMHUYCCKHUX DJICMCHTOB B COCAMHCHHUAX PA3JIMYHOTO COCTaBa, NPHUHALJICKHOCTH BCIIECTB K OHpCHCHéHHOMy Kiaccy COC,I[I/IHCHI/Iﬁ 3(¢] (l)OpMyJ'IaM, BU XAMHUYECKON CBS3U



(rxoBaJicHTHAs, MOHHASI, METAJUTMYCCKAs ) B HEOPIaHUYCCKUX COCAMHCHIUSIX, 3apsi/i HOHA TI0 XUMHYCCKOU (popMylie, XapakTep Cpebl B BOIHBIX PACTBOPAX HEOPTAaHUYECKUX COCAMHCHUM, THII
KPUCTAJUTMYCCKOW PEHIETKA KOHKPETHOTO BEIIECTBA; COCTABIATH CXEMBI PACIPEIECIICHUS AJICKTPOHOB IO 3JICKTPOHHBIM CIIOSIM B 3JICKTPOHHOW O0OJIOYKE aToMa METaluia; 0OOCHOBHIBATH
CBOWCTBA IIEJIOYHBIX METAUIOB KAK THITUYHBIX METAJUIOB; OOBSICHSITH 3aKOHOMEPHOCTH U3MCHCHHUS CBOWCTB JJIEMEHTOB B IPE/ICIaX MaJIbIX MEPUOI0B U MIABHBIX MOATPYII; OMPEACIISTh THIT
XUMHYECKOH CBS3M B COCOMHEHHUSX; PA3NWYaTh BHIBl XMMUYECKOH CBS3M B COCAMHEHUSIX: MOHHYIO, KOBAJICHTHYIO IMOJISIPHYIO, KOBAJCHTHYIO HEMOJSIPHYIO M METAJUIMYECKYIO; COCTaBIATh
CXeMBI 00pa30BaHUS PA3TMYHBIX BHIOB CBSA3H; OMPEACIATH THUI XUMHUYECKOH CBS3M MO (OpMyJIe BEIIeCTBA; HM300pa)xkaTh JIIEKTPOHHO-HOHHBIE (DOPMYIBI BEIIECTB, 0Opa30BaHHBIX
XAMHYECKIMHA CBS3SMH Pa3sHOTO BHUA; BBIIBIATH 3aBUCHMOCTH CBOWCTB BEHICCTB OT CTPOEHHMS WX KPHUCTAITMYECKUX PEIICTOK: MOHHBIX, aTOMHBIX, MOJEKYJSIPHBIX, METaJUTHUYeCKUX;
COCTaBIATh (OPMYIBI OMHAPHBIX COCIWHEHHH 0 M3BECTHOW BaJICHTHOCTH; XapaKTEPH30BaTh XWMHYECKHE 3JIEMEHTHI-METAJUIBl U WX COCTWHEHHS Ha OCHOBE MOJIOKCHHS JJIEMEHTOB B
MIEPUOTNIECKON CHCTEME U OCOOCHHOCTEH CTPOCHHUS WX aTOMOB; PACCUUTHIBATH OTHOCHTENBHYIO MOJICKYIISIPHYIO Maccy 1o (opMyse BEIIEeCTBa, MACCOBYIO OO XUMHUYECKUX JICMEHTOB B
CJIO)KHOM BEILIECTBE; OIUCHIBATH CBOWCTBA TBEPIBIX, JKUAKHX, Ta3000pa3HBIX BEHICCTB, BBIACISAS WX CYIICCTBCHHBIC NPU3HAKH; XapaKTEPU30BATh BEINECTBA IO COCTABY, CTPOCHHUIO U
CBOWCTBaM, YCTAaHABJIMBATh IPUYMHHO-CICACTBECHHBIC CBSI3M MEXIY IAHHBIMH XapaKTEPUCTHKAMH BEIIECTBA; OKCHIBI, OCHOBAaHHW CpPaBHHBATh IO COCTaBY W KJIacCH(HUIMPOBATH IO
CBOWCTBaM; COCTABIITh YPABHCHUS HJICKTPOIMTUYCCKON JHCCOLMAIMY MICNOYEH; TONHBIE M COKPAICHHBIC HMOHHBIC YPaBHEHUS peakuuii OOMCHA; YpaBHEHHS OKHCIHMTEIBHO-
BOCCTAHOBUTEIILHBIX PEAKIUI;IPOBOUTE HECIOKHBIC XHMUYCCKHUE OIBITHl ¥ HAOJIIOJCHUS 32 U3MCHCHUSAMU CBOWMCTB BEILECTB B IMPOIIECCE UX MPEBPAIICHUMN; COOMIONAThH MPaBHia TEXHUKU
0€30MaCHOCTH TPU TPOBEICHUU HAONIOICHUN W OMBITOB; PAa3UYaTh SKCICPUMEHTAIBHO KHCIOTHI U LICJIOYH, MOJb3YSICh MHIUKATOPAMH; OCO3HABATH HEOOXOJMMOCTH COONIOJICHHUS MEp
0€30MaCHOCTH IIPU OOPAIIICHUH C KUCIOTAMU H [ICT0YaMU;

OO0yuaromuiicss MOJYYUT BO3MOKHOCTH HAYYHMTHCSI: BEIUUCIATH OTHOCHTEIHHYIO MOJIEKYISIPHYIO M MOJIIPHYIO MacChl BEIIECTB, MACCOBYIO JIOJIF0O XMMHYECKOTO AJIEMEHTa M0 (opMyIe
COCIMHEHUS, MAacCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MIPOBOAWTH PACUETHI IO YPABHEHHIO XWMHYECKOHM pEakIiy; OOBSICHATH CXOACTBO M Pa3iIMdhe B CTPOCHHUH aTOMOB XMMHYECKHX
3JIEMEHTOB-METAJJIOB; CIIEJOBATh MpaBUIaM IOJIH30BAHMS XMUMHYECKOH MOCYIOW M JTabOpaTopHBIM O0OPYAOBaHHEM; IOy4aTh XUMHUYECKYI0 MH(POPMALNIO U3 PA3IMYHBIX HCTOYHHKOB;
(hopMynHpOBaTH LENb YpOKa W CTaBUTH 3aladyd, HEOOXOAWMBIC U €€ JOCTIDKEHHS, IUITAHHPOBATH CBOIO IEATENBHOCTH NPOTHO3HUPOBATH €€ Pe3yJbTaThl, paboTaTh B COOTBETCTBHHU C
M3y4eHHBIM aJTOPUTMaMH JIEHCTBHH, CBEPSATHh CBOM JCUCTBUS C IENIBIO U, IPH HEOOXOTUMOCTH, KOPPEKTHPOBATH OIINOKH CaMOCTOSATENBHO;

HCIOJIb30BATH MPUOOpETEHHbIE 3HAHUS U YMEHUS B MPAKTHYECKOI 1esITeIbHOCTH M MOBCeTHEBHOI )KM3HU JJIA:

e O00BSICHEHUS XUMHYCCKUX SIBICHUH, MPOUCXOSIIUX B IPUPOE, OBITY M Ha MPOU3BOJICTBE;

® DSKOJIOTHYECKH IPAaMOTHOTO MOBEJCHUS B OKPY>KaIOLIEH cpejie;

® OIICHKU BJIMSHUS XUMHUYCCKOTO 3arPs3HCHUS OKPYKAIOUICH Cpe/ibl Ha OPraHU3M YCIOBEKA U JIPYTUC KUBBIC OPraHU3MBbI;

IIpakTukym 1. CBoiicTBa MeTaJJIOB U UX coequHeHus (3 4).
1. OcyuecTBieHne LHENOYKH XUMHUYECKUX IpeBpalieHuil metamios. 2. [loinydyenue u cBoiicTBa coeAMHEHUH MeTa/uloB. 3. PerieHue skcrepUMEHTaNbHBIX 3ajad Ha
pacrio3HaBaHUE U IOJIy4YCHUE COSAUHEHNI METAJLIOB.

Ilnannpyemble pe3yJibTaThl U3yYeHUS 110 TeMe.

OOyuawmuiicsi Hay4yuTcsi: oOpamarbesi ¢ JabopaTopHBEIM 00OpYJAOBaHHEM W HArpeBaTebHBIMH TPUOOpPaAMU B COOTBETCTBUM C IPaBWJIAMH TEXHWKH O€30MAaCHOCTH, HAOIIOMATh 3a
CBOWMCTBAaMH METAJUIOB M MX COCANHECHNUHN U SIBICHUSIMH, TIPOUCXOISAIIAMHE C HIMMW;OTIHCHIBATh XUMHUYECKUI SKCIIEPIMEHT C ITIOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO WIIM POIHOTO) SI3bIKA M S3BIKA
XFMHWU;IETaTh BEIBOAKI TI0 Pe3yIbTaTaM IPOBEICHHOTO SKCIIEPUMEHTA.

OO0yyaIuiics: MOJY4YUT BO3MOKHOCTh HAYYUTHCS: OOBSCHATH CXOJCTBO M pa3iIMiKe B CBOMCTBAX METAJIOB M MX COSAMHEHHUH; CIeI0OBATh MIPABUJIaM ITOJIb30BAHHS XUMUYIECKOH ITOCYTOM
1 J1a00paTOpHBIM 000OpPYIOBaHHEM; MOMYYaTh XUMHUYECKYI0O HH(GOPMAIMIO W3 PAa3IUYHBIX MCTOYHHKOB; IIAHHPOBATH CBOIO ACATEIHFHOCTh W MPOTHO3MPOBATH €€ Pe3yiIbTaThl; paboTaTh B
COOTBETCTBHUM C U3yYCHHBIM AJITOPUTMAMH JICHCTBUMN, CBEPSITh CBOU ACUCTBUS C IEIBIO U, IPU HEOOXOJUMOCTH, KOPPEKTUPOBATh OIIUOKH CaMOCTOSTEIIBHO;

HCIIOJb30BAaTh MPHOOpPETEHHBbIE 3HAHUSI M YMEHUS B MPAKTHYECKOI 1eITeTLHOCTH U TIOBCETHEBHOI )KU3HHU JIJIS:

® DKOJIOTUYCCKU IPAMOTHOTO MOBEICHHS B OKPYKAIOIICH CpeIc;

e (0C30MacHOro OOpAaIICHUs C TOPIOYUMH U TOKCUYHBIMHU BEIIECTBAMU, TA00PATOPHBEIM 000PYIOBAHUEM.

Tema 3. Hemetasuibl (24 4)
OO0mas xapakTepUCTHKA HEMETaJUIOB: ToyiokeHue B [lepuommdeckoit cucreme J[.M.MenneneeBa, 0COOEHHOCTH CTPOSHHUS aTOMOB, 3JIEKTPOOTPHUIIATEIIBHOCTE KaK Mepa
CHEMETALTUYHOCTUY, P JIEKTPOOTPULATENBHOCTU. KpucTamindeckoe CTpOCHUE HEMETAIJIOB — MPOCTHIX BellecTB. AJutoTpomnus. Ou3nyeckue CBOWCTBA HEMETAIUIOB.
OTHOCUTENBHOCTH MOHITHH «METAI» U «HEMETAILD».



Booopoo. Tlonoxenues Ileprnoandeckoii cucreme xumuyeckux snnementoB J.M.MenneneeBa. CTpoeHue aroma v MoJeKysbl. Ou3nueckue U XMMHUYECKHE CBOWCTBA
BOJIOPOJA, €T0 MOyYEeHUE U TPIMEHEHHE.

Booa. Ctpoenune monekyinbl. BomoponHas xumuueckas cBs3b. Du3HUeckre CBONCTBA BOABL. AHOMaJIMH CBOMCTB BOABL. I'MapodunbHbie U rHapodOOHbIC BEIIESCTRA.
Xumuueckre cBoiicTBa Bonbel. KpyroBopor Boxael B mpupone. Bomoounctka. Aspamnus Boabl. beiToBble QuiubTpel. MuHepaibHbIe BOABL. JlUCTWIIMpOBaHHAs BOAA, €€
MOJTyYEHUE U IPUMEHEHHE.

Obwaa xapaxmepucmuxa 2anoeenos. Ctpoerne atoMoB. [IpocTrie BemecTBa U OCHOBHBIE COeIMHEHHS TalIOTeHOB, UX CBoicTBa. Kparkue cBenmeHust o xjope, Opome,
¢drope u ione. [IpuMeHeHNE TAIOTEHOB M X COEAMHEHNH B HAPOJHOM XO035HCTBE.

Cepa. CtpoeHue aToma, ajuIOTPOIHsI, CBOMCTBa M NpUMeHeHHe pomOuueckor cepbl. Okcunsl cepsl (IV) n (VI), ux nomydenue, cBoiictBa u npumenenune. CepHas
KHUCJIOTa U €€ COJIU, UX IPUMEHEHHUE B HAPOJIHOM X03gicTBE. [IpON3BOICTBO CEPHON KMCIIOTHI.

Aszom. CtpoeHue aTomMa M MOJEKYJbl, CBOMCTBA MPOCTOTO BellecTBa. AMMHAK, CTPOCHHE, CBOWCTBA, MOJy4YeHHE W mpuMeHeHHe. CoJaM aMMOHUS, X CBOWCTBA U
npumerenue. Okcuabl azota (1) u (IV). A3oTHas kucioTa, ee cBOCTBa M NMpUMeHeHHE. HUTpaTel W HHUTPUTHI, NpoOieMa MX COAEPKAHHS B CEIbCKOXO3SHCTBEHHOM
MPOIYKITNU. A30THBIE YIOOPECHHUS.

@ocgop. CtpoeHne aroma, aJIOTPOIHUs, CBOHCTBa Oemoro u KpacHoro docdopa, ux npumenenue. OcHOBHbIC coeauHeHus: okcua docdopa (V), oprodochopHas
kucnora, ocdarsl. DochopHbie yI00peHUS.

Venepoo. CtpoeHue aroma, amjoTpONHs, CBOWCTBA aJUIOTPONHBIX Moaupukanmii, npumeHenue. Oxcunsl yraepoma (II) m (IV), ux cBoiicTBa u mpUMEHEHHE.
KauectBeHHas peakiusi Ha yriaeKUcIbIi ra3. KapOoHaThI: KaNbIUT, COAA, MIOTAI, X 3HAUYEHHE B IPUPOJIE U )KU3HU YesioBeka. KauecTBeHHas peakiys Ha KapOOHAT-HOH.

Kpemnuu. CtpoeHue aToma, KpUCTAITMUECKU KPEeMHUH, ero cBolcTBa 1 npumenenue. Oxcup kpemuus (IV), ero npupoausie pasHoBunHOCTH. CHUITUKATHL. 3HAYEHUE
COEIMHEHNI KpEMHHU B )KUBOW U HEKMBOH npupoae. [IoHATHE 0 CHITMKAaTHON MPOMBIIITIEHHOCTH.

Jemoncmpayuu. OOpa3Ipl TaIOTeHOB — MPOCTHIX BEIECTB. B3anMo ielicTBIE rajJoreHoB ¢ HaTpHUEM, ATIOMUHKEM. BhITeCHEeHHEe XJI0poM Opoma MM Hoaa U3 PacTBOPOB
ux cojei. B3zaumoneiicTBUE cepbl ¢ METaulaMH, BOJOPOJOM M KHUCIOPOJAoM. B3anmoneicTBHE KOHUEHTPUPOBAHHOM a30THOM KHUCIOTHI ¢ Meablo. llormoiienue yriem
PacTBOpEHHBIX BELIECTB WK ra3oB. BoccraHOBIeHHE Menu u3 ee okcuaa yrieM. O0pasibl IPUPOJHBIX COSTUHEHUH XI0pa, cepbl, hocdopa, yriepona, kpemuus. O0pasisl
Ba)KHEHUIIINX JIJIsl HAPOTHOTO XO35HUCTBA Cyb(aToB, HUTPATOB, KapOOHATOB, hocdaToB. OOpa3Ibl CTEKIIA, KEPAMUKH, [IEMEHTA.

Jlabopamopnwvie onvimo.20. [lomydenue u pacmo3HaBanue Bogoponaa. 21. MccaenoBanrne MOBEpXHOCTHOTO HATSDKEHHS BOABL. 22. PacTBOpeHHMe IepMaHraHaTa Kaiaws U
MeIHOTO Kyrnopoca B Boje. 23. ['mnparanus o6e3BoxkeHHoro cynbdara meau (II). 24. M3rotosnenue ruricoBoro ormeyaTtka. 25. O3HaAKOMIIEHHE ¢ KOJUICKIIHMEH OBITOBBIX
¢unbTpoB. 26. O3HAKOMIIEHHE C COCTABOM MUHEpaNbHOU Boabl. 27. KadecTBeHHAs peakiusl Ha TajgoreHua-1uoHsl. 28. [lonyuenune u pacnozHaBanue kuciopoga. 29. 'openue
cepsl Ha Bo3ayxe u B kuciopome. 30. CpoiicTBa pa3zbaBieHHOW cepHOU KHCIOTHL. 31. M3ydenne cBoiicTB ammmaka. 32. PacmosznaBanme coseir ammonwus. 33. CBoiicTBa
paz0aBieHHON a30THOW KuCHOTHL. 34. B3amMopelicTBUE KOHIICHTPHPOBAHHON a30THOW KHCIOTHI ¢ Menwio. 35. [openue Qocdhopa Ha Bo3myxe W B Kuciaopoje. 36.
PacnoznaBanue docdaros. 37. 'openue yris B kucinopose. 38. [lomyueHnne yronsHON KUCIOTH U n3ydeHHe ee cBoicTB. 39. Ilepexon kapOboHaToB B ruapoKapOoHaThl. 40.
Paznoxenue runpokapOonara Hatpus. 41. [lomyueHnne KpeMHUEBOH KUCIOTHI M H3yUCHUE €€ CBOMCTB.

Ipaxmuueckas paboma Ned «PeweHue sxcnepumMeHmanbusix 3a0ay no meme «llooepynna xuciopooay.

IHpaxmuuecxas paboma Ne5 «llonyuenue, cobupanue u pacnosHaganue 2a3oy.

IHpaxmuuecxas paboma Ne6 « Pewenue sxcnepumenmanvivix 3a0au no meme «llooepynna azoma u yenepooay.

Koumponvnas paboma Ne3 no meme: «Hememannory.

Ilnannpyemble pe3yJibTaThl U3y4YeHUS 110 TeMe.

OOyuammmuiics HAYYHTCS: XapaKTCpU30BaTh (OIKCHIBATE) OOLIME M CICHU(PUUCCKUC XMMHUYECKHAC CBOMCTBA MPOCTHIX M CIIOKHBIX BEIICCTB, MOATBEPXKIas ONMUCAHHE MPHUMEpPaMH
MOJICKYJSIPHBIX M HOHHBIX YPaBHEHHH COOTBETCTBYIOIINX XHMHYECKUX PEAKIHI; COCTaBIATH YPaBHEHHS JIIEKTPOJIMTHYECKON MHUCCOIMANMK KHCIIOT, IIeJoYeil M Coyied, TONHBIE H
COKpAaIIEHHBIC YpaBHEHHS PEaKIHii HOHHOTO OOMEeHa, ypaBHEHHS peakIlfii, HOATBEP)KJAIOIINX CYIICCTBOBAHNE TEHETHICCKOM CBA3HM MEXKIY BEIIECTBAMH PA3IMYHBIX KJIACCOB; PACKPHIBATH
CYIIHOCTh OKHCJIHTEIbHO-BOCCTAHOBHUTEIIFHBIX PEAaKIUi MOCPEICTBOM COCTABJICHUS JNIEKTPOHHOTO OajlaHCa 3THUX PEaKIfif; MPOTHO3WPOBATH CBOWMCTBA BEIIECTB B 3aBHCHMOCTH OT HX
CTPOCHHS, BO3MOKHOCTH TPOTEKAHNS XUMHUYECKUX MPEBPAIICHUH B Pa3IMYHBIX YCIOBUSAX; BBIYUCIATH OTHOCHTEIBHYIO MOJIEKYISIPHYIO M MOJIIPHYIO MacChl BEUIECTB, MAacCOBYIO JIOJIO



XUMHYCCKOI'0 3JICMCHTA I10 q)opMlee COCIMHCHUA, MACCOBYIO HOJIIO BEUICCTBA B paCTBOPEC, NPOBOJAUTH paC‘léTLI 0 YpaBHCHHIO XHUMHAYECKOH peaKkuru; COCTABJIATL CXEMbI PACIIPCACIICHUA
OJICKTPOHOB I10 3JICKTPOHHBIM CJIOSIM B 3J'IeKTp0HH01>i 000JI104Ke aToMa HEMCTAla, 000CHOBBIBATH CBOMCTBA IAJIONEHOB KaK THUIIMYHBIX HCMCTAJIJIOB, 00BSACHATD 3aKOHOMEPHOCTHU U3MCHCHUSA
CBOMCTB 3JIEMEHTOB B npeaciax MaJiblX MEPUOAOB U I'NIaBHBIX MOATPYIIIL; ONIPEACIATh TUIT XHUMHYECKOH CBSI3U B COCAMHCHUAX, pa3iniaTb BUbL XHUMHYECKOH CBSI3HU B COCAMHCHUAX: NOHHYIO,
KOBaJICHTHYIO TOJIIPHYIO0, KOBAJCHTHYIO HETOJNSPHYIO M METaUIMYECKYI0; COCTaBIATh CXEMbI 00pa30BaHUs PAa3IMYHBIX BHIOB CBSI3U; OTMPEICNIATH THI XMUMHUYECKOH CBS3U 1O Qopmyse
BCIICCTBA, 1/1306pa>1<aTL OJICKTPOHHO-UOHHBIC (bOpMyJILI BCIICCTB, 06paSOBaHHBIX XUMHUYCCKUMU CBA3AMH PA3HOTO BHOA, BBIABIATH 3aBUCHMOCTH CBOMCTB BECHICCTB OT CTPOCHUA HX
KPUCTATUIMYCCKUX PCIICTOK: HOHHBIX, aTOMHBIX, MOJICKYJIAPHBIX, METAJUNITHMYCCKUX,; COCTABJIATH d)OpMyJ'IBI 6I/IHapHBIX COG,Z[I/IHGHI/Iﬁ 110 U3BECTHOM BAJICHTHOCTH, XapaKTCPU30BATb XUMHUYCCKUE
JJICMCHTBI-HEMECTAJIJIBI U UX COCAMHCHUA HAa OCHOBC ITOJIOKCHUS DJICMCHTOB B nepnozu/mecxoﬁ CHCTEME M OCOOEHHOCTEH CTPOCHHUA UX aTOMOB; paCCUUTBIBATH OTHOCUTCIBHYIO MOJICKYJIAPHYIO
Maccy 1o (bopMyne BEOICCTBA, MACCOBYIO OO XUMHUYCCKUX BJIEMCHTOB B CJIOKHOM BEIIECTBE,; OITHUCHIBATH CBOMCTBA TBEPABIX, KUIAKUX, ra3oo6pa3m;1x BCIICCTB, BBIJCIIAA NX CYIICCTBCHHBIC
MpU3HAKU; XapaKTECPpHU30BaATh BCIICCTBA IO COCTaBy, CTPOCHHIO U CBOﬁCTBaM, yCTaHaBJIUBATh MPUYNHHO-CICACTBCHHLIC CBA3M MCXKAY AAaHHBIMU XapaKTCPUCTUKAMU BCLICCTBA; OKCUIBI,
KUCJIOTBI CPABHUBATL IO COCTABY U KJ'IaCCI/I(i)I/IIlI/IpOBaTI) 10 CBOﬁCTBaM; COCTaBJISITb YPABHCHUSA 3JI€KTpOHI/ITI/I‘IeCKOﬁ JUCCoManuu menoqeﬁ; NOJIHBIC U COKPAILICHHBIC MOHHLIC YPAaBHCHUSA
peaKI_[I/Iﬁ 06M€Ha; YpaBHCHUS OKUCIUTCIIbBHO-BOCCTAHOBUTCIILHBIX peaKuHﬁ; OPOBOAWTH HECJIOKHBIC XUMHUYCCKUC OIBITHI U HaGJ’IIO[[eHI/IH 3a U3MEHEHHSIMU CBOMCTB BCLICCTB B IMMPOLECCE UX
npeBpameHI/Iﬁ; CO6J'IIO[[aTL npaBujia TCXHUKH 0e30macHOCTH Ipyu MpoBEACHUN HaGJ’IIOL[eHI/Iﬁ 1 OIBITOB; pa3jindaTb SKCIICPUMCHTAJIBHO KHUCJIOTBI U HICJI0YH, MOJIb3YSACHh UHAUKATOPAMU;
OCO3HaBaThb H€O6XO,HI/IMOCTI) COGJ’IIOI[GHI/IS[ MCp 0e30IacHOCTU npu 06paIII€HI/II/I C KHCJIOTaMU U 1ICJI0OYaMH,;
Oﬁyqalomm‘icsl MOJIYYUT BO3MOKHOCTH HAYYUTBHCHA: INPUMCHATH OCHOBHBIC OIICpalliA MBICIUTEILHOMN ACATCIbHOCTU — aHaJM3 W CHUHTEC3, CpaBHCHUC, 0606H16HI/IC, CHUCTEMATU3aluLO,
BBIABJICHUEC TPUYMHHO-CJICIACTBCHHBIX CBs3CH — 1A U3YUCHUA CBOWCTB BCHICCTB M XHMMHYCCKUX peaKHHﬁ, CCTCCTBCHHO-HAYYHBIC MCTOABI IIO3HAHUA — Ha6JI}O,Z[eHI/Ie, U3MEPCHHUC,
MOACIUPOBAHUE, DKCIICPUMEHT (peaHBHHﬁ u MBICHCHHBIﬁ). OOBSICHATE CXOACTBO U PA3JINYIUEC B CTPOCHUN ATOMOB XUMHUYCCKHUX JJIEMCHTOB-HEMETAJUIOB, CJICA0BATH IIpaBUJIaM I10JIb30BAHUA
XUMHUYECKON MOCYJ0W | J1abOpaTopHBIM 000PYAOBaHHEM; MOIYIaTh XUMUIECKYIO HHPOPMAITUIO U3 Pa3TUIHBIX HCTOYHHUKOB; GOPMYITUPOBATH 11eh YPOKa M CTaBHUTh 3a/1a4H, HEOOXOAMMbIE
I €€ JOCTHXKCHHU A, TNIAHUPOBATH CBOKO ACATCIIBHOCTE ITPOTHO3UPOBATE €€ PE3YJILTATHI, pa60TaTB B COOTBETCTBHHU C U3YYCHHBIM aJITOpUTMaMHU HeﬁCTBHﬁ, CBEPATH CBOU ,Z[eﬁCTBPI}I C ICJIBIO U,
pY HEOOXOTUMOCTH, KOPPEKTUPOBATH OIMHOKH CaMOCTOSITEJIBHO;
HCIOJIb30BATh le/loﬁpeTeHHLIe 3HAHUA U YMECHUHA B npalcm'{ecxcoﬁ JIeITeJILHOCTH M MOBCETHEBHOM JKU3HU IJIA:
e 00BACHEHUS XUMUYECKUX HBJ’[GHI/Iﬁ, MMpoOUCXoAs1uX B Ipupoae, 6I>ITy 1 Ha MMPOU3BOACTBE;
® DKOJIOTMYCECKU I'PaMOTHOI'O MMOBCACHUS B OprXCaIOIIICﬁ cpeac;
® OUCHKHU BJIIMAHUA XUMHUYCCKOT'O 3arpsA3HCHUA oxpymammeﬁ Cpeabl HA OPTraHU3M YCJIOBCKA U APYTHUC KUBLIC OPraHU3MbI;
e (e30IacHOTO 06pan1eHm{ C T'OpPIOYMMHU U TOKCUYHBIMU BCIICCTBAMU, J'Ia60paTOpHI)IM 060pyIIOBaHI/IeM;
° KpPITH‘IeCKOﬁ OLCHKU JOCTOBCPHOCTHU XHUMHYECKOH I/IHq)OpMaIII/II/I, HOCTyHaIOHIeﬁ 13 pa3HbIX UCTOYHUKOB.
IIpakTukym 2. CBOHiCTBA HEMETALIIOB M UX coeTUHeHHH (3 1)

4. Pemrenne SKCIIEpUMEHTANBHBIX 3amad 1o TeMe «lloarpymnma kuciopomay. 5. Pemenne skcrepuMeHTATBHBIX 3amad 1o teme «lloarpymma azora u yriepomay. 6.

[Momydenue, cobupaHue U pacrio3HaBaHHUE T'a30B.

Ilnanupyemblie pe3yJibTaThl U3YUEHUS 110 TEMe.

OOyuamuiicsi HAy4yuTcsi: oOpamarbesi ¢ JabopaTopHBEIM 00OpYAOBaHHEM W HArpeBaTeIbHBIMH TPUOOpPAMU B COOTBETCTBUHM C IPaBWJIAMH TEXHHKH O€30MAaCHOCTH, HAOIIOMATh 3a
CBOMCTBaMH HEMETAJJIOB M UX COCAMHEHHUU U SIBICHUSMH, TIPOUCXOASIIMMHI C HUMH; OMKCHIBATh XUMHUYECKUN HKCIEPUMEHT C MOMOIIBI0 €CTECTBEHHOIO (PYCCKOTO WITH POJIHOIO) sI3bIKA U
SI3bIKA XMMHH; JICJIaTh BBIBOJIBI IO PE3yJIbTaTaM MPOBEIESHHOTO YKCIIEPUMEHTA.

OOyuamuiics MOJYYUT BO3MOKHOCTH HAYYHTHCS: COONIONATh MpPaBUIa MOJB30BAHUS XUMHYCCKOW MOCYIOW M JIaOOpPaTOpHBIM OOOPYAOBaHHMEM, a TAaKKe IpaBWiia OOpalieHUs C
BEIIECTBAMH B COOTBETCTBHH C HHCTPYKIIMSIMH I10 BBIOJHCHUIO JJAOOPATOPHBIX XUMHYCCKHUX OIBITOB IO MOJIYYCHHIO M COOMPAHHIO ra3000pa3HbIX BEIICCTB (aMMHUAKa U YIIIEKHUCIIOTO ra3a);
MPOBOJUTH PEAKIUH, TOATBEPIKIAIONINEC KAYSCTBEHHBIN COCTAB PAa3JIMYHBIX BEHICCTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPHI-, OpPOMUI-, HOAHI-, KapOOHAT-, pocdar-, cumukaT-, cyabdart-,
THUIIPOKCU/I-UOHBI, KATHOHBI AMMOHHUS W HWOHBI HW3yYCHHBIX METAJUIOB, MPHCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPraHUYCCKUX BEIICCTB; IUIAHUPOBATH CBOKO JCATCIBHOCTh H
MPOTHO3UPOBATh €€ PE3yNbTAaThl, PadOTaTh B COOTBETCTBHU C M3YYCHHBIM ATOPUTMAMH JCHCTBHIA, CBEPITh CBOU NEHCTBHS C ICNBIO W, MPH HEOOXOIUMOCTH, KOPPEKTUPOBATh OLIMOKU
CaMOCTOSTEIHHO;

HCI0JIb30BATh NPHOOPETEHHbIE 3HAHUS U YMEHHUsI B IPAKTHYECKO¥ JesITeIbHOCTH U OBCETHEBHOM KH3HU JJIsI:

e OOBSCHEHHS XUMHYECKUX SIBICHHH, IPOMCXOASIINX B MIPUPOE, OBITY U Ha POU3BOJICTBE;

® OLCHKU BJIMSHUS XUMHYIECKOTO 3arPsI3HEHHsI OKPYIKAIOIIEH Cpe/ibl Ha OpraHM3M YeJI0BeKa U JPYyre )KUBbIE OPraHU3MbI;



Tema 4. IlepeoHavyanbHbIe NpeAcTABICHHS 00 OPraHMYecKuX BemecTBax (8 1)

BemecTBa opraHmueckne W HEOPraHWYECKHE, OTHOCHTEIBHOCTh IMOHATHS «OpTraHHMYECKHWEe BemlecTBa». lIpHYMHBI MHOTO00pa3us OPTaHWYECKUX COCAMHEHUH.
XUMHUECKOE CTPOCHHE OPTaHUMICCKHX COCTUHECHUH. MOJIEKYIISIPHBIC U CTPYKTYPHBIC (POPMYITBI OPTaHHUECKUX BEIECTB.

MerTaH 1 3TaH: CTpoeHHE MOJIeKyIl. ['openne Metana u 3TaHa. [lerunpupoBanue stana. [I[pumeHenne MeTana.

XUMHUYECKOE CTPOEHHUE MOJIEKYJIbI 3TUIIeHA. J[BoiiHas cBA3b. B3aumoielicTBre sTuiieHa ¢ BoJou. Peakiiuu nonumepusanuu stuiieHa. [lonusTuiIeH u ero 3HaueHue.

[TonsiTHe 0 IpeneTbHBIX OTHOATOMHBIX CIIMPTaX Ha MIPUMEPE METaHOJa U ATaHONa. T pexaTOMHBIN CITUPT — TNINIEPHH.

[onsaTHEe 00 anpaerngax Ha MpUMepe YKCYCHOTO anbaeruna. OKucieHue anpaeruia B KUCIOTY.

OnHOOCHOBHBIE TIpeieNibHbIE KapOOHOBBIE KUCTOTHL. Ee cBolicTBa U npuMeHeHre. CTeapuHOBask KUCIOTa KaK MPEICTaBUTENb KUPHBIX KapOOHOBBIX KHUCIIOT.

Peakiuu sTepudukaniy v MoHITHE O CIOXKHBIX dupax. XKupsl kak ciioKHbIE DUPHI TIUIEPHHA W KUPHBIX KUCIIOT.

[onsaTne 06 amuHoKHcHOTax. Peakiun nmoaukonaeHcaunu. benku, ux ctpoeHne u OMoIorudeckas pois.

[TonsaTne 00 yrneBogax. ['moko3a, ee cBoiicTBa U 3HaueHHEe. Kpaxman u neiironosa (B cpaBHEHHH), X OHonoruueckas poib. Ilonumepsl. YTuimzanusi 1 BTOpUIHAs
niepepaboTka OBITOBBIX OTXOAOB IS COXPaHEHUS PUPOAHBIX PECYPCOB M COXPAHEHUS YUCTOTHI OKPYKAIOIIEH CPEIbl.

Jlemoncmpayuu. Monmenu MOJEKYJT METaHa W APYTHX YIJIEeBOJOPOIOB. B3amMojeiicTBre 3THiIeHA ¢ OpOMHOM BOJOW W PacTBOPOM TMepMaHraHata Kamus. OOpasibl
9TaHoNa W riMUepuHa. KadecTBeHHas peakuusi HA MHOTOAaTOMHBIE cHUpTHL. [lodydeHue ykcycHO-3THIOBOTO 3¢upa. OMbUIeHHE Xupa. B3amMopeicTBue TIIIOKO3BI C
aMMHa4YHbIM pacTBOpOM OKcuia cepeOpa. KauecTBeHHas peakiusi Ha Kpaxmall. Jloka3aTeiabCTBO HaMH4HA (PYHKIMOHAJBHBIX TPYI B PacTBOPax aMMHOKHCIOT. ['opeHue
0eKOB (IMIEPCTH WK NTHIBHUX TIEpheB). LIBEeTHBIC peakiiuu OEITKOB.

Jlabopamopnvie onvimul. V3rotoBneHne Mojesed MoieKyn yrieBopoponoB. CBoicTBa rimiepuHa. B3ammoneiicTBue Tiroko3sl ¢ rugpokcuaoMm meam (II) 6e3
HarpeBaHus U NpU HarpeBaHuu. B3anMoeiicTBre kpaxmana ¢ HOI0M.

IHpaxkmuueckas paboma Ne7 «Hzeomosnenue mooenetl yeneeo0opooosy.

Ilnannpyemble pe3yJibTaThl H3yYeHUS 110 TeMe.

OOyuamuiics HAYYUTCHA: COCTABIATH (DOPMYIIBI OPraHMYCCKUX COCIMHEHUH 10 BAaJCHTHOCTSIM aTOMOB XHMHYCCKUX 3JIEMEHTOB, BXOISIIUX B MX COCTaB; XapaKTEPU30BATh CTPOCHHUE,
HOMEHKJIATYPY, U30MEPHIO, (PM3MUCCKUC M XUMHUUYCCKUC CBOMCTBA, MPUMCHCHHE OPraHUYCCKUX BEIICCTB; PACCUUTHIBATH OTHOCHTEILHYIO MOJICKYJSPHYK) Maccy MO (OpMyJie BEIIECTBA,
MACCOBYIO JIOJIF0O XUMHUYECKUX 3JICMEHTOB B CII0)KHOM BEIICCTBE; OMKCHIBATE CBOMCTBA TBEPABIX, KHUIKUX, Fa3000pa3HBIX BEIIECTB, BHIJCISS UX CYIICCTBCHHBIC IIPU3HAKHU; XapaKTepU30BaTh
BEILlECTBA II0 COCTaBY, CTPOCHHIO M CBOWCTBaM, YCTAHABIMBATH IMPHUYMHHO-CICICTBEHHBIC CBS3UM MEXAY IAHHBIMU XapaKTePHCTHKAMHU BEIECTBA; COCTABISITh YPABHEHHS XUMHYECKHX
peaKIHii, KCIIOJb3Ys Pa3INYHbIC BUIbI CTPYKTYPHBIX (POPMYIT; IPOBOANTH HECIOKHBIE XUMHUYECKUE OMBITHI M HAOIIOEHHUS 32 M3MEHEHUSIMU CBOMCTB BEILECTB B IPOLECCe MX IPEBPAIICHUIA;
co0JroIaTh MpaBUIia TEXHUKK 0E30MaCHOCTH HPH MPOBEACHUN HAOIIOJCHUI U ONBITOB; Pa3iniaTh SKCIEPHUMEHTAILHO OCHOBHBIC KJIACCHI OPraHUYECKUX BEIECTB, UCIOJb3Ys Ka4eCTBEHHbIC
PEaKTHBbI; 0CO3HABATH HEOOXOAMMOCTH COOIIOICHHSI Mep 0E30MaCHOCTH P 00pAIIeHHH C OPraHMYECKUMH U HEOPTaHUYECKUMHU BELeCTBAMHU;

OO0yuaommiicsi MOJYYUT BO3MOKHOCTH HAYUHMThCSI: OOBSICHITH CXOJCTBO M Pa3jM4yMe B CTPOSHHH M CBOWCTBAX Pa3lIMUHBIX KJIACCOB OPraHMYECKUX COCAMHEHHIl; CleloBaTh MpaBUiiaM
MOJIb30BAHUST XUMHYCCKON MOCYIOW | JIA0OPATOPHBIM 00OpPYIOBAHKEM; MOIYYaTh XUMHUCCKYI0 HH(QOPMAIMIO U3 PA3IMYHBIX UCTOYHUKOB; (POPMYIUPOBATH 1I€]b YPOKA M CTABUTh 3aauH,
HEOOXOIUMBIC UIS €€ JOCTHMIKCHUS; IUIAHUPOBATh CBOIKO JICATEIHHOCTh NMPOTHO3UPOBATH €€ PE3yNbTaThl; paboTaTh B COOTBETCTBHU C U3YyYCHHBIM AITOPUTMAMH JCHUCTBHMA, CBEPSITh CBOU
JICACTBUS C LENBIO U, TPH HEOOXOIUMOCTH, KOPPEKTHPOBAThH ONIMOKH CAMOCTOSITEIBHO;

HCIIOJb30BAaTh MPHOOpPETEHHBIE 3HAHUSI M YMEHUS B MPAKTHYECKOI 1eITeTLHOCTH U TIOBCETHEBHOI )KU3HHU JIJIS:

e O00BSICHEHUS XUMHYCCKUX SBICHUH, MPOUCXOSIIUX B IPUPOEC, OBITY M Ha MPOU3BOJICTBE;

9KOJIOTUYECKH TPAMOTHOTO MTOBE/ICHUSI B OKPYKAIOIICH Cpejie;

OLICHKH BJIMSTHHSI XUMHYECKOTO 3arpsi3HEHHsI OKPYXKAIOIIEH Cpe/ibl Ha OPraHi3M YeJI0BeKa U JPYrHe )KUBbIE OPraHU3MbI;

0e30macHOTo OOpaIIeHus C TOPIOYUMHU M TOKCHIHBIMHU BEIIECTBAMH, JTa00PaTOPHBIM 000PYI0BAHHEM;

KPUTHYECKOH OLIEHKH JOCTOBEPHOCTH XMMHUYECKON MH(POPMAIMH, TOCTYHAOICH 13 Pa3HbIX HCTOYHHKOB.

Tema 5. UTOToBbBIi KOHTPOJIb 32 KyPC OCHOBHOI IIKO0JIBI (3 1)
[ToBTopenue, 06001IEHNE U CHCTEMAaTU3ALMSI 3HAHUH 32 KypC OCHOBHOM LIKOJIBL. Mmo206as KOHMpoavHas paboma no Xumuu 3a Kypc OCHOBHOU WKO.Ibl



Tabdauna TeMaTHYeCKOr0 pacnpe/iejeHust YaCOB HA YPOBEHb 00yYeHHSI:

Ne Ilepevens n Ilepeyenb 1 Ha3BaHUE TeM YPOKOB ITo aBTOpPCKOIT MpOrpamMme ITo pabGoueii mporpamme
n/m | Ha3BaHHMe TeM 0.C.I'abpuessina
Kypca Yac | [Ipakr | Jlabopatopu | Kontp | Uac | Ilpakr | Jlabopatopn | Kontp
OB | MYECK | BIX ONBITOB | ONBHBI | OB | WYECKH | BIX OMBITOB | OJIbHBI
ux X X X
pabot pabot pabort pabot
Tema 1. 10 11 8 11 1
Oomas
XapaKTepucTu
Ka
XUMHMYeCKHX
3J1eMEeHTOB M
XUMHYECKHX
peakuuii.
IMepuonuyecku
i 3ako0H WU
IMepuonuyecka
| cucremMa
XUMHYECKHX
jemeHToB /I,
n.
MenpeJieeBa
1 1. XapakTepucTHKa XUMHYECKOTO 3JIEMEHTa HA OCHOBAHUH €T0
nosnoxkeHus B [lepuognueckoii cucreme JI.11.Menneneera
2 2. XapaKkTepUCTHKA XUMHYECKOTO DIEMEHTA 110 KHCIOTHO-OCHOBHBIM JLo.Nel JL.o.Nel
CBOWCTBaM 00pa3yeMbIX UM COSAWHEHUN. AM(POTEPHBIE OKCUABI U
THJIPOKCHUIBI
3 3. Ilepnoamueckwmii 3akoH u [leproamdeckas cucTeMa XUMHICCKUAX JL.o.Ne2 JLo.Ne2
anemenToB JI.11.Menpaeneera
4 4. XuMundeckasi OpraHu3aIus Iprupobl
5 5. Xumnueckue peakuuud. CKOpOCTh XUMUYECKON peaKIuu JL.o.Ne3-5 JLo.Ne3-5
6 6. Xumudeckue peaknun. CKOPOCTh XMMHYESCKOU PEaKITny J1.0.Ne6-8 JL.o.Ne6-8
7 7. KaTanu3aTopsl U KaTains JL.o.Ne9-11 JL.o.Ne9-11
8 8. Konrponbnas pabora Nel mo Teme: «OOmas xapakTepHUCTHUKA Kp.Nel

XHMHUYECKUX DJIEMEHTOB M XMMHUYECKUX peaknui. llepuoanueckuii




3akoH U Ilepuomuyeckas cuctema xumMudeckux snemeHTos Jl. U.
MenneneeBay

Tema 2. 14 8 20 3 8 1
MeTaJ/uibl
9 1.Bex MenHbIi, OpOH30BEIH, KEIIE3HBIH
10 2.Ilonmoxkerne metawioB B [lepuonnueckoit cucteme
J.N.MenneneeBa u CTpOCHHE UX aTOMa

11 3.dusznueckue CBOICTBA METAILIIOB

12 4.CrnaBbl

13 5.XuMUYecKrne CBOWCTBA METAJIOB JL.o.Ne12 JL.o.Nel2

14 6.XUMHYecKre CBOICTBa METAIJIOB. Psifl aKTHBHOCTH METAIIJIOB J.o.Ne12 JL.o.Ne12

15 7 Ilpaktnueckass  pabora  Nel — «OcymiecTBieHHE — IETIOYKH IIp.Nel

XUMHUYECKUX MPEBPALCHUI METAIIIOBY

16 8.MeTasuibl B mpupojie, o0Ire Croco0bl MOJyUEeHUS METAIOB

17 9.00111e MOHATHSA O KOPPO3UH METAIIOB

18 10.11lenouHbIec METAILITBI

19 11.CoenrHeHUs METOYHBIX METAJIOB JL.o.Nel4 JL.o.Nel4

20 12.006m1as XapakTepUCTHKA JIEMEHTOB TJIABHOW MOATpyIIsI 11

TPYIIIBI
21 13.Baxkneinme coeTMHEHNS SJIOYHO3EMENTLHBIX METAJJIOB JI.o.Ne15-16 JI.o.Ne15-16
22 14. AmromuHAN
23 15. CoenuHeHus aTFOMUHAS JLo.Nel7 JL.o.Nel7
24 16.Kene3o0, ero crpoenne, pusndeckre 1 XUMUYECKHE CBOMCTBA JI.o.Ne18 JI.o.Ne18
25 17 I'enetraeckue psst xenesa (I11) u xenesa (I11). Baxkueitmme comu JL.o.Ne19 JL.o.Ne19
Kenesa

26 18.IIpakTrueckas pabota Ne2 «IlomyueHne coeqJMHEHHI METAIIIOB U IIp.Ne2
W3YyYCHUE UX CBOWCTBY

27 19. IlpakTrueckas pabota Ne3 «PeieHne sKkciepuMeHTaIbHBIX 3314 IIp.Ne3
Ha pacro3HaBaHME U MOIYICHNE COSIMHEHNN METaJUIOB»

28 20.Kontpoinbnas padota Ne2 o teme: « MeTauTsy Kp.Ne2
Tema 3. 25 22 24 3 22 1
HeMmeTansl

29 1.HemeTaiel: aTOMBI B IPOCTHIE BelecTBa. Kucimopos, 030H,

BO3ITYX.




30 2.Boaopon JL.o.Ne20 JL.o.Ne20
31 3.Bona Jl.o.Ne21-24 JL.o.Ne21-24
32 4.Boza B )XH3HU 4elIOBEKA JL.0.Ne25-26 J1.0.Ne25-26
33 5.I'anmorens! JL.o.Ne27 JL.o.Ne27
34 6.CoennHeHns TaJoOrcHOB
35 7.I1onyuenue ragoreHoB. buonornyeckoe 3HaueHNUE U IPUMEHEHUE

rajIoreHOB U UX COEAMHEHUI
36 8.Kucnopon JLo.Ne28 JL.o.Ne28
37 9.Cepa J1.0.Ne29 J1.0.Ne29
38 10.CoemuaeHus cephl JL.o.Ne30 JL.o.Ne30
39 11.IIpakTryeckas pabota Ne4 «PemieHne 3KcriepuMEHTaNbHBIX 33124 IIp.Ne4

no teme «lloarpynma kuciopona»
40 12.A301
41 13.AMMuax Jl.o.Ne31 Jl.o.Ne31
42 14.Conu amMmmoHus JI.o.Ne32 JI.o.Ne32
43 15. Kucnoposansle coeMHEHMs a30Ta. JI.o.Ne33 JI.o.Ne33
44 16. KucrmopoaHsle COeTMHECHUS a30Ta. Jl.o.Ne34 JI.o.Ne34
45 17.®@ocdop u ero coenuHeHUs JI.o.Ne35-36 JI.o.Ne35-36
46 18. Pemenue 3agau u ynpakHennil. O0001IeHNE U CHCTEMAaTU3ALHS

3HaHui 1o Teme «Iloarpymna azoray
47 19.¥Yrepon JL.o.Ne37 JL.o.Ne37
48 20.KucnopogHsie COeIMHEHNUS yIiiepoaa JI.0.Ne38-40 JI.0.Ne38-40
49 21.Ilpaktuueckas padora Ne5 «llomydenue, cobupanue u IIp.Ne5

pacro3HaBaHUe ra3oBy
50 22.KpeMHMit 1 €ro COCAMHCHIS JL.o.Ned1 JL.o.Ned41
51 23. Ilpaktuyeckas padota Ne6 «PemeHne skcriepuMeHTa bHbIX 33124 IIp.Ne6

no Teme «lloarpynmna azora u yriepoaay
52 24 KonrpoubHas padota Ne3 no teme «Hemeramib Kp.Ne3

Tema 13 1 5 1

4.IlepBonavan
bHbIE
npejacTaBjIeHn
5100




OPraHN4€CKHuX

BelllecTBAX
53 1.IIpenmet opranudeckoit Xumuu. OCOOEHHOCTH OPTaHUIECKUX
BEIIIECTB
54 2. IlpenenbHbIE YIIIEBOAOPOABI
55 3.HenpenenpHbIe YTIAECBOAOPOILI. DTHICH U €T0 TOMOJIOTH
56 4 Ilpaktudeckas paborta No7 «M3roToBiieHre MOCIICH
YIIIEBOIOPOJIOBY
57 5.CupTsl
58 6.I1penenbHBIC OJHOOCHOBHBIC KAPOOHOBBIC KUCIIOTHI.
59 7.CnoxHsie 3pupbl
60 8. XKupsl
61 9. AMUHOKHUCIOTHI.
62 10. benxu
63 11. Yrinesonasl
64 12. [lonumepsl. Y THAM3a1Ms 1 BTOPHYHAs IepepadoTKa OBITOBBIX
OTXOJIOB ISl COXpAaHEHUS TPUPOTHBIX PECYPCOB U COXPAaHEHUS
YUCTOTHI OKPY>KAIOIIEH cpeibl
65 13. Konrponbnas pabora Ne 4 mo teme «llepBoHauanbHbIe
npeAcTaBieHusi 00 OpraHMYecKUX BEISCTBAX)
Tema 5. 10
Hroroswlii
KOHTPOJIb 32
KYPC OCHOBHOI
IIKOJIBI
66- 1-2. IToBTOpenue, 006001IeHNE U cUCTEMAaTU3ALMs 3HAaHUH 32 Kypc
67 OCHOBHOM IITKOJIBI.
68 3.1toroBas KOHTpOJIBbHAS paboTa M0 XUMHHU 32 KypC OCHOBHOM
TITKOJIBI
Pe3eps 4

KonTtponbHEIX pador -4 IIpakTraeckux pabot -7

JlaGopaTopHbIX OIBITOB — 41




TEMATUYECKHH ILTAH

HaunmenoBanue TeMbl, ypoka Konunue JloManinee Iposexnenie on-naiiii-ypokos Popma DopMbI, METOJBI, Jlara Jlara
(mraTopma) Ipu BBEICHHH JUCTAH- OTYETHOCTH IpU cozepKaHne
Ne CTBO 3a/laHne IIMOHHOT000y4e-HHUs (KAPaHTHH, BBEJICHUN YPOKOB € y4eTOM Y q)aKTqu
n/n YacoB OTMCHA 3aHATHIT H3-32 HU3KHUX TCM- JIMCTAHIIHOHHOT paboueii JIaHy CKU
nepaTyp) 0 00ydeHHs HPOrPaMMBI
(KapaHTHH, BOCIUTAHUS
OTMCHA 3aHSTHI (Moxyns
13-33 HU3KUX «IIxombHBIH#
TeMOepaTyp) YPOK»)
Tema 1. OO0masi XapakTepHMCTHKAa XHUMHYeCKHX 8
3JIEMCHTOB 71 XHMHYCCKHUX pealcunii. qyacoB
Ilepuonnuecknii 3axkoH u  Ilepuoguyeckas
cuctremMa  xumuuyeckux demerntoB J[. W
MenaeeeBa
1 1. XapaKTepI/ICTI/IKa XUMHUYECKOI0 JJIEMEHTA HA 1 § 1, prl-lO https://intemetuerk.Aru/lessPn/chem?stry/9 DeKTpoHHas - YCTaHOBJICHHE
o -klass/bperiodicheskij-zakon-i- noyra JIOBEPHTEIBHBIX
OCHOBAHHUH €TI0 IIOJIOKCHUS B HepﬂoﬂﬂquKOH periodichskaya-sistema-himicheskih- OTHOIICHHH MEKTY
CHCTEMEC I[.I/I.MeHz(eneeBa elementov-di-mendeleevab/opisanie- YUHTEIIEM H €ro
elementa-po-polozheniyu-v- YYCHUKAMH,
periodicheskoy-sisteme-elementov-d-i- CHOCOOCTBYIOMINX
mendeleeva HO3UTUBHOMY
2 2.XapaKTepI/ICTI/IKa XUMHAYECKOTO JJIEMEHTA 110 1 § 2, pr1‘4 https://mtemetulrok.ru/lesson/chem{stry/9 DieKTpoHHas BOCHPHATUIO
o -klass/bvvedenieb/amfoternye-oksidy-i- noyra yyaummucs
KHCJIOTHO-OCHOBHBIM CBOWCTBAM 00pa3yeMBbIX UM sidroksidy Tpe6oanmuii 1 MPoCHG
coeTMHEHU. AM(pOTEpHBIC OKCHIBI M THIPOKCHIBI yunTens,
v T - MPUBJICICHHIO HX
3 | 3. Ilepuoanueckuii 3akoH u [lepromudeckas cucrema 1 § 3, ynp.1-11 hitps://interneturok.ru/lesson/chemistry/S | Smexrpornas M K
-klass/bperiodicheskij-zakon-i- rnoyra 5 .
xumuueckux snementoB I.M1.Menzaeneena periodichskaya-sistema-himicheskih- obeysaemoii 1a
elementov-di-mendeleevab/struktura- ypoke uidopmaty,
periodicheskoy-sistemy-himicheskih- AKTHBHATHM HX
elementov-ob-yasnitelnaya-i- HmHaBaTCHLH?H
predskazatelnaya-funktsii- JICSIT6€J'ILHOCTH,
periodicheskogo-zakona ;Hl::()m};ﬁi::e
4 4. XumMuueckast OpraHu3aIys IPUPOJIBI 1 § 4, pr1-6 https://mtemeturok.rL}/lesson/chemlstry/8 DeKTpoHHas coBONATS Ha ypoKe
-klass/obobschenie-proydennogo- noyra
. L. . 00LIeNPHHSTHIC
materiala/vozmozhnosti-ispolzovaniya-
atomno-molekulyarnoy-teorii-dlya-ob- HOPMEI HOBEACHHA,
- : . . HpaBHIIa OOIICHHS CO
yasneniya-razlichnyh-himicheskih-
yavleniy ETapmuMH )
= — - YUHTEISIMHA) U
5 5. XUMHAYECKHE peaximu. CKOpOCTb XAUMHYECKOH 1 § 5 cTp. 30-34 , https.//1ntcrnctqrok.ru/lcsson/chcmlstry/9 DIeKTpoHHast CBeDCTHIKAMI
P
-klass/bhimicheskaya-svyaz- no4Ta (KO HMKaMH)
peakunu Yﬂp-1-4 elektroliticheskaya-dissociaciyab/skorost- R e6’}10171
himicheskih-reaktsiy-osnovnoy-urok P e
o - - JIMCIUIUTAHBL 1
6 6. XuUMHYECKUE pEaKIuH. CKOpOCTb XAUMHUYECKOH 1 § 5 CTp34-39 , https.//1ntcrnct1{rok.ru/lcsson/chcmlstry/9 DIeKTpOHHas CaMOOPraHH3ALIHH
-klass/bhimicheskaya-svyaz- noyra B —
peakunun yup. 5-8 elektroliticheskaya-dissociaciyab/skorost-
L . . BOCITHTATEITBHBIX
himicheskih-reaktsiy-osnovnoy-urok BOIMOIKHOCTEI
7 7. KaTanmaTopm U KaTaaus3 1 § 6’ prl-S https://mtemetu;ok.ru/lesson/chemlstry/9 DeKTpoHHas conepKans
-klass/bhimicheskaya-svyaz- rnoyra
HOBTOpI/ITL § 1-6 Jekirofiticheskava-dissociacivab/sk y4eOGHOro IpeameTa
. ele! Atro‘ 1tic e§ aya- 1;5001ac1ya skorost- Yepes IEMOHCTPALHIO
himicheskih-reaktsiy-laboratornaya- JETAM PAMEpOB
rabota OTBETCTBECHHOTO,
8 8. KonutpossHast pabora Nel mo Tteme: «OOmias 1 TToTOpHTE § 1-6 Buzeokonepenuus Zoom Onextpottas IPAKIAHCKOTO
no4ra
XapaKTepUCTHKA  XHMHYCCKHX  DJIIEMCHTOB U TOBEACHNA,
TPOSIBICHHUS

XUMUYeCKuX peakuuil. Ilepumonnueckuii 3akoH H

YENIOBEKOIIO0HS U




[epuomuyeckas cucTeMa XUMHYCCKHX 3eMeHTOB [l
H. Menneneesa»

00pocepACUHOCTH,
yepes noabdop
COOTBETCTBYIOIIIUX
TEKCTOB JUISl YTCHHS,
3a1a4 s peuIcHust,
TPOOIEMHBIX
CUTYaluH Juts
O6Cy)}(}16HH}l B KJIacCce

Tema 2. MeTa/liIbI 20
4yacoB
9 1.Bek MGHHBIﬁ, 6p0H30BBII7'I, JKEJIE3HBIH 1 §7’ yIIp. 1-6 https://interneturok.ru/lesson/chemistry/9 DIeKTpoHHast - IPUMEHEHHE Ha
-klass/bperiodicheskij-zakon-i- no4Ta ypoke
periodichskaya-sistema-himicheskih- HMHTEPaKTHBHBIX HOpM
elementov-di-mendeleevab/popytki- PpaboThI yYanmxcst:
klassifikatsii-himicheskih-elementov- HMHTEIUICKTYaJIbHBIX
otkrytie-periodicheskogo-zakona WTP, CTHMYIHPYIOLIAX
10 2 ITonoykeHne METAJJIOB B HCpI/IOIII/I‘lCCKOf/'I CHUCTEME 1 §8’ pr.1'3 https://int'cn?cturok.ru/lcsson/chcmist?y/9 DIeKTpoHHast MO3HABATEIIBbHYIO
-klass/himiya-metallov/raspolozhenie- no4Ta MOTHBAILIUIO
I[.I/I.MCHZ[CHCCBEL U CTPOCHHMC UX aTOMa metallov-v-periodicheskoy-sisteme- LIKOJILHUKOB;
himicheskih-elementov-i-ih-svoystva JTUCKYCCHI, KOTOpBIE
11 3.dusnyeckue CBOMCTBA METAIOB 1 §9, ymp. 1-5 https:/interneturok.ru/lesson/chemistry/9 DeKTpoHHas JAK0T y4aIuMCst
-klass/himiya-metallov/obschie-svoystva- noyra BO3MOXHOCTh
metallov-metallicheskaya-svyaz TpUOOPECTH ONBIT
12 4.CriaBel 1 § 1 O’ yIIp. 1-4 https://interneturok.ru/lesson/chemistry/1 DIeKTpoHHast BCIICHUS
1-klass/osnovnye-metally-i- no4Ta KOHCTPYKTUBHOTO
nemetally/obschie-sposoby-polucheniya- AHATIora; rpyIIoBoi
metallov-korroziya paboTsl MM PaGoTH B
% https://interneturok.ru/lesson/chemistry/8 DIeKTpOHHAsE Tiapax, KOTOPEIC ydaT
13 | 5.Xumuueckue cBOMCTBAa METANIOB 1 §11, ynp.1,2,4,5 o rpon o Kon
prevraweniyab/pervonachalnye- KOMaHHON pabote n
predstavleniya-o-himicheskih-svoystvah- B3aMMOJICUCTBHIO C
metallov JPYTUMH JETHMH;
i https://interneturok.ru/lesson/chemistry/8 DIeKTpOHHas
14 | 6.Xumuueckue cBOMCTBa METAIOB. P akTHBHOCTH 1 §7, ynp.3,6,7. peiffinteretuokru esson e y rpor —
METaJIII0B IToxroroButsCs K prevraweniyab/pervonachalnye- BHUMAHHIAL
pr IO CTp. 125 predstavleniya-o-himicheskih-svoystvah- HIKOMBHAKOB K
metallov LEHHOCTHOMY
15 | 7IIpakrnueckass pabora Nel —«OcymecTBieHue 1 IoBTOpHTH Buncoxongepernus Zoom 3ﬂ°§3ﬂigﬁaﬂ f;";;fﬁf::ﬁgﬁf
LIETIOYKU XUMUAYECKHUX MPEBPALIEHUN METAJIIOBY TIPOUIEHHBIN OpraHm3aIs X
MaTepHal PaGoTHI ¢ mosyyaeMoi
_ _ Ha ypOKe COLMAIBHO
16 | 8.MeTamisl B npupoje, ooiue crnocoObl HOIydeHHs 1 §12, ymp.1-6 htps://interneturok.ru/lesson/chemistry/9 | SmexrporHas 3HATHMO
METALIOB -klass/himiya-metallov/metallurgiya rnoyra nHpopmanyeii —
HHULUHPOBAHHE ¢
17 9.061111/[6 MOHATHSI O KOPPO3UU METAJLIOB 1 §13’ yl'[pl-6 https:/interneturok.ru/lesson/chemistry/1 DieKTpoHHas 060;)}(2[51{“”’
1-klass/osnovnye-metally-i- noyra BBICKA3BIBAHMS
nemetally/obschie-sposoby-polucheniya- VHAMHMICS CBOETO
metallov-korroziya MHEHHS! TIO €€ M0BOAY,
18 1 O.U_[CIIO‘{HBIC METaJUIBI 1 § 14 CTp.86—89, https://interneturok.ru/lesson/chemistry/9 DIeKTpoHHast BEIPAGOTKH CBOETO K
-klass/himiya-metallov/elementy- mno4Ta Helt OTHOUTCHHS:
ynp.3-5 podgruppy-a-i-gruppy '
19 11 .COCI[I/IHCHI/IH LIEJTOYHBIX METAIJIOB 1 § 14 CTp.90-94, https://interneturok.ru/lesson/chemistry/9 DeKTpoHHas
-klass/himiya-metallov/elementy- noyra
ynp.1,2 podgruppy-a-i-gruppy
20 | 12.06mas xapakTepUCTHKa JIEMEHTOB ITIABHOM 1 §15 c1p.96-98, https://interneturok.ru/lesson/chemistry/9 | Smextporras
-klass/himiya-metallov/elementy- noyra
noarpynnsl II rpynmns ymp.1-4 podgruppy-a-ii-gruppy




21 | 13.BaxHeiiiie COSMHEHUS ETOYHO3EMEIbHBIX 1 §15 c1p.99-105, htps://interneturok.ru/lesson/chemistry/9 | Jnexrpormas
-klass/himiya-metallov/elementy- noyra
METaJlII0B ynp.5-7 podgruppy-a-ii-gruppy
22 14.AmroMyuHIH 1 § 16 cTp. 107-111 , https ://intcrpct}lrok.ru/lcsson/chcmistry/9 DIeKTpoHHast
-klass/himiya-metallov/svoystva- noyra
yup. 1-4 alyuminiya
23 15. CoennueHus amrOMUHUS 1 § 16 crp.11 1-114, https ://intcmgturok.rchsson/chcmi;try/Q DJieKTpoHHast
-klass/himiya-metallov/primenenie- noyra
yup. 5-8 alyuminiya-i-ego-splavov
24 | 16.XKene3o, ero ctpoeHue, GU3NUECKUEC U XUMHYCCKHE 1 §17 ctp.116-119, htps://interneturok.ru/lesson/chemistry/9 | Jnexrpormas
CcBOMCTBA yrip 1-4 -klass/himiya-metallov/svoystva-zheleza rnoyra
25 | 17.T'enernueckue psapl xenesa (1) u xenesa (111). 1 §17 ctp.119-123, https://interneturok.ru/lesson/chemistry/9 | Snexrpornas
o -klass/himiya-metallov/primenenie- noyra
Baxkneiime conu xee3a ynp.5-8 sheleza-i-cgo-splavoy
26 | 18.IIpaktudeckas pabora Ne2 «Ilonyyenue 1 IoBTOpUTH Breoxonpepenmus Zoom OneKTpoHHas
Y . Y o no4ra
COCIMHCHUHN MECTAJUIOB X U3YYCHUEC UX CBOMCTB» TPOUACHHBIN
marepuan c.125
27 | 19.1Ipakruueckas padbora Ne3 «Perrenne 1 IMosroputs §7-17. Buneoxondeperms Zoom SmexTponHas
noura
OKCIICPUMEHTAJIBHBIX 3a/1a4 Ha paCliO3HAaBAHUEC U
TI0JTYICHHUE COCZ[I/IHCHI/Iﬁ METAJIIIOB»
28 | 20.KourposbHas padota Ne2 o Teme: «MeTamib» 1 IToBTOPHUTH Buneoxondeperuus Zoom OJeKTpOHHas
. o noura
OPOUACHHBIA
Matepuain §7-17
Tema 3. HemeTas1inbl 24
gaca
29 1.HeMmeTamibl: aTOMBI U MIPOCTHIC BEIICCTRA. 1 § 1 8, ymp. 1-6 https ://intelrne'turok.ru/lesson/chemi§try/9 OneKkTpoHHas: - BKIIIOUCHHE B YPOK
-klass/himiya-nemetallov/stroenie- noyra HIPOBBIX MPOLEAYD,
KHCHOpOH; O30H, BO311yX. atomov-i-svoystva-himicheskih- KOTOpbIE TIOMOTal0T
clementov-nemetallov MOJUICPIKATH
30 2.Bo JIOPOJT 1 § 19, yIIp. 1-5 https ://intcmcturok.ru/lcssop{chcmistry/S DJieKTpoHHast MOTHBAIIHIO IleTefIVK
-klass/bvewestva-i-ih- mnoyra TIOJTYYEHHIO 3HAHUH,
prevraweniyab/istoriya-otkrytiya- HaJa)KMBAHUIO
vodoroda-poluchenie-i-fizicheskie- TIO3UTUBHBIX
svoystva-vodoroda MESKITHIHOCTHBIX
31 3.Bo a 1 § 20’ ymp. 1-8 https ://intemeturok.ru/lessop/f:hemistry/S DieKTpoHHas OTHONIEHHUH B KJIacce,
-klass/bvewestva-i-ih- no4ra TOMOTaI0T
prevraweniyab/voda YCTaHOBIIEHUIO
32 4.B0[1a B J)KU3HU 4YE€JIOBEKA 1 §21’ ynp1_9 https://intemeturok.ru/lessop/f:hemistry/8 DeKTpoHHas No6posKenaTenbHO
-klass/bvewestva-i-ih- no4ra aTMoC(epsI BO Bpemst
prevraweniyab/voda Ypoxa;
5.T'ajioreHs! 1 22 vyup.1-7 https://interneturok.ru/lesson/chemistry/9 DIeKTpOHHas
33 § > YIp -klass/himiya-nemetallov/svoystva- mnoyra - OpraHu3anus1
elementov-i-prostyh-veschestv- medceTsa
galogenov MOTHBHPOBAHHBIX 1
6.CoeqMHEeHUS TAJIOTEHOB 1 23 vip.1-4 https://interneturok.ru/lesson/chemistry/9 DIIeKTPOHHas SPYAMPOBAHHBIX
34 A §23, ynp -klass/himiya-nemetallov/himicheskie- nouTa yHaumxes Hall nx
svoystva-soedineniy-galogenov HEYCTICBAIOIIMH
R - OJIHOKJIACCHUKAMH,
35 | 7.Ilonyuenue rajgoreHoB. bronornueckoe 3HaUeHUE U 1 §24, ymip.1-7 https://interneturok.rw/lesson/chemistry/l | nektportas atomero
o 1-klass/osnovnye-klassy-soedineniy-ih- mno4Ta
NPUMCHCHHUC IAJIOTCHOB M MX COCAMHCHHUN svoystva-i-tipichnye-reaktsii/kisloty IHIKOJILHIKAM .
I - COLMAIIBHO 3HAYMMBIii
36 8.Kuc JI0pOJ 1 §2 5 , yIIp. 1-8 https://interneturok.ru/| lessop{chemlstry/ 8 OneKkTpoHHas: ONBIT COTpY THIECTE
-klass/bvewestva-i-ih- no4ra

prevraweniyab/himicheskie-svoystva-
kisloroda

¥ B3aMMHOH TIOMOIIH,
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37 9 'Cepa § 26’ yIIp. 1-5 https:// intemrf:tuArok.ru/ lesson/chemistry/9 DieKTpoHHas
-klass/himiya-nemetallov/sera- noyra
serovodorod-i-sulfidy
38 10.Coe JIMHEHUS CEPBI §27 , YIIp. 1-8. https ://intcmctll(llrok./rkll{/lgsson/chcmistry/9 DIeKTpoHHast
. -klass/himiya- noyra
vineirf HOHFOTOBHTBCH K nemetallov/kislorodosoderzhaschie-
IIp.p mo CTp.259— soedineniya-sery
260
39 | 11.IIpaktudeckas pabora Ned4 «Pemenue ITosTOpHTE §25-27 Buneoxongepenuz Zoom Oexpormas
mo4ra
OKCIICPUMEHTAJIBHBIX 3a/1a49 110 TEMC «Hoz[rpyrma
KHCIIOPOIa
40 12.A30T § 28 , YIIp. 1-5 https ://intc?n(?turok.ru/ lesson/chemistry/9 DIeKTpoHHast
-klass/himiya-nemetallov/svoystva- noyra
elementa-i-prostogo-veschestva-azota
41 13. AMMHaK §29’ yIp. 1-10 https ://ir}temeturok.ru/lesson/chemistry{9 DeKTpoHHas
-klass/himiya-nemetallov/ammiak-i-soli- noyra
ammoniya
42 14.Coitt aMMOHMS § 30’ yap. 1-5 https ://iqtcmcturok.rchsson/ck}cmistry/? DIeKTpoHHast
-klass/himiya-nemetallov/ammiak-i-soli- noyra
ammoniya
43 15. KI/ICHOPOZ[HLIC COEMHEHUS a30Ta. §3 1 , ynp. 1-4 https ://intel‘{leturok.ru/lesson/chemistry/9 DieKTpoHHas
-klass/himiya-nemetallov/oksidy-azota rnoyra
44 16. Kuc JIOPOJHBIE COEAUHEHHMS a30Ta. § 31 , YIIp. 5-7 https ://intcmgturok.rchsson/chcmistry/9 DIeKTpoHHast
-klass/himiya-nemetallov/azotnaya- mnoyra
kislota-i-ee-soli
45 1 7_(1)00(1)013 U ero COeIUHEHUSA HOBTOpI/ITB § 28- https ://in'fcrpcturok.ru/lcsson/chcmistry/Q DIeKTpoHHast
-klass/himiya-nemetallov/fosfor-i-ego- noyra
32. soedineniya
HOHFOTOBI/ITLCH K
Cp.p.137-147
46 | 18. Pemenne 3aga4 u ynpaxnenuii. O6o0menue n §32, ynp.1-7 Breoxongepenmus Zoom e
o noyra
CUCTEMATU3alad 3HAaHUU 110 TEMC «HO,HprHHa as3oTa»
47 19.Vr TIEpPOT §3 3 , YIIp. 1-8 https:// interpetAurok.ru/ lesson/chemistry/9 DieKTpoHHas
-klass/himiya-nemetallov/uglerod rnoyra
48 20. KI/ICJ'IOp OJIHBIE COEIMHEHHUS YIIIEpOoIa HO[[FOTOBI/ITLCH K https ://intemetll(llrok}Iilq/lésson/chemistry/9 DeKTpoHHas
-klass/himiya- no4ra
pr o CTp262' nemetallov/neorganicheskie-soedineniya-
265 ugleroda
49 | 21.IIpaktuueckas pabota Ne5 «Ilomyuenue, §34, ymp.1-7 Bueokoneperuis Zoom OreKTpoHHad
mo4ra
C06I/IpaHI/Ie 1 pacCrio3HaBaHHUE ra30B»
50 22.erMHHﬁ ¥ €T0 COCTUHCHMS § 35 , YIIp. 1-4. https ://in'fcrpcturok.ru/lcsson/chf:misfrry/Q DIeKTpoHHast
-klass/himiya-nemetallov/soedineniya- noyra
IMoarorosuThCs K kremniya-i-ih-svoystva
IIp.p. mo ctp.260-
262
51 | 23. IIpaktuueckas padora Ne6 «Pemenne IToBTOpUTSH §18- Breoxongepenmus Zoom e
no4ra

OKCIICPUMCHTAJIbHBIX 3a/1a4 110 TCMC «Hoarpyrma

35.




a3oTa u yriepoaa»

HOﬂFOTOBI/ITLCH K

KOHTPOJIbHOM
pabote
52 | 24.KonrponpHas paboTa Ne3 no Teme «Hemerammbi» 1 [osTOpuTHL Buncoxongeperuus Zoom OnextporHa
. o no4ra
OPOUACHHBIN
marepuain §18-35
Tema 4.IlepBoHayajibHble MPeACTABJIeHHs 00 13
OPraHM4veCcKux BelecrBsax 4yacoB
53 1.HpC,I[MeT OpFaHH‘IeCKOﬁ xuMun. OCOOEHHOCTH 1 3aganue B TeTpann https://intcrncturok.ru/}csson/chcmistry/ 1 DIeKTpoHHast - HICTIOJI30BaHHE
0-klass/bvvedenieb/predmet- mno4Ta BOCIHTATEIbHbBIX
OpPraHM4yCCKUX BCIICCTB organicheskoy-himii-rol-organicheskih- BO3MOXKHOCTCH
veschestv-v-zhizni-cheloveka coJepKaHUT
54 2. Hpe JIEILHBIE YTIIEBOIOPOIbI 1 3aIIaHI/Ie B TETpaIu https://intemeturok.Mlesson{chemistw/9 DeKTpoHHas y4yeOHoro npejamera
-klass/organicheskie- noyra yepes JIEMOHCTPALHIO
veschestva/uglevodorody JIETAM TIPUMEPOB
55 3.HCHp€IIeIII>HBIe YIIEBOAOPOIbI. DTWIEH U €r0 1 TloAroTOBUTHCS K https://mtcrncturok.ru/'lcsson/chcmlstry/9 DIeKTpoHHast OTBETCTBCHHOIO,
-klass/organicheskie- noura
klass/ hesk TPakJJaHCKOTO
TOMOJIOTH Ip.p veschestva/uglevodorody TMOBEJICHHS,
56 | 4.Ilpaktryeckas pabora Ne7 «/3roToBieHue Mmouenen 1 IoBTOpUTH §25-27 Buneoxongepernurt Zoom Onexrpottas TPOABIICHIA
Hnourta YEIIOBEKOIIIOONS 1
YIJIEBOAOPOAOBY 00pocepACUHOCTH,
https:/interneturok.ru/lesson/chemistry/9 DeKTpoHHas 4epe3 noadop
57 5.CaupThl 1 3anaHue B TETpaau | /
-klass/organicheskie- noura COOTBETCTBYIOIIUX
veschestva/kislorodsoderzhaschie- TEKCTOB JUISl YTCHUS,
organicheskie-veschestva 3a/1a4 171 pEIeHus,
58 | 6.IIpenenpHbIe OAHOOCHOBHBIC KAPOOHOBBIC KHCIOTEI. 1 3ananue B TeTpajy | hitpsi/interneturok rwlesson/chemistry/9 | SiexrponHa MpobTeMHEIX
-klass/organicheskie-veschestva/zhiry-i- no4Ta CUTYaluH JUls
uglevody 00CyKIeHHS B
https://interneturok.ru/lesson/chemistry/9 DIeKTpOHHAsE Kiacce;
59 | 7.Cnoxwubie 3¢upbr 1 3ananue B TETpaau P | / Ty p
-klass/organicheskie- noyra
veschestva/aminokisloty-belki
https://interneturok.ru/lesson/chemistry/9 DieKTpoHHas
60 | 8. XKupsl 1 3anaHue B TETpaau P ¢ . stry/ P
-klass/organicheskie-veschestva/zhiry-i- noyra
uglevody
https://interneturok.ru/lesson/chemistry/9 DIeKTpOHHas
61 | 9.AMHHOKHCIIOTHI. 1 3amaHue B TETpaan p y P
-klass/organicheskie-veschestva/zhiry-i- no4Ta
uglevody
https:/interneturok.ru/lesson/chemistry/9 DeKTpoHHas
62 10. benku 1 3ananue B TeTpaau P ¢ . stry/ P
-klass/organicheskie-veschestva/zhiry-i- rnoyra
uglevody
https:/interneturok.ru/lesson/chemistry/9 DeKTpoHHas
63 11. Yrnesonsl 1 3amaHue B TeTpaau P ¢ . stry/ P
-klass/organicheskie-veschestva/zhiry-i- noyra
uglevody
64 12. HOJII/IMepI)I. Vrunuzanus 1 BTOpUYHAS 1 3aganue B TeTpann https://1ntcrn§>turok:ru/lcsson/chcm1§try{9 DIeKTpoHHast
-klass/organicheskie-veschestva/zhiry-i- no4Ta
nepepaboTKa OBITOBBIX OTXOJIOB JIJISI COXPaHEHUS uglevody
MIPUPOJTHBIX PECYPCOB U COXPAHEHHUS YHCTOTHI
OKpY’Karolei cpeapl
65 13. KOHTpO JIbHAS pa60Ta No 4 o Teme 1 HOBTOpI/ITB https://interneturok.ru/lesson/chemistry/9 DIeKTpoHHast
o o -klass/organicheskie-veschestva/zhiry-i- mo4ra
((HepBOHa‘IaJ'[LHLIe MpeaACTaBJICHUSA 00 OpraHUYCCKUX OPOUACHHBIA uglevody
BEIIECCTBAX» Marepuall
Tema 5. UTOroBblii KOHTPOJIb 32 KYPC OCHOBHOI 3 yaca

IIKO0JIbI




66- | 1-2. IToBTOpenue, 00001IeHNe U CUCTEMATU3ALIU [oBTOpUTH Brneoxongeperus Zoom 9“22‘;:*‘“
67 | 3HaHUH 3a Kypc OCHOBHOM IIKOJIBI. TIPOUICHHBIH
Marepua
68 | 3.MroroBas KoHTpoOJIbHASI pa0OTa 110 XMMHUH 32 KypC [ToBTOpUTH Brneoxongeperus Zoom 9“22‘;:*‘3"
OCHOBHOM ILIKOJIBI MPONICHHBII
Marepua

KonTtponbHEIX pador -4 IIpakTraeckux pabot -7

JlaGopaTopHBIX OIBITOB — 41
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IIpunioxenne K nporpamMmme
Hopwmbl onenok:

OIIEHKA YCTHOI'O OTBETA
Ommemxka «5»:

v OTBET MOJHBIA U IPABUIIbHBIN HA OCHOBAaHUH U3YYEHHBIX TEOPHII;

v MaTepHaI U3JI0KEH B ONPEICIICHHON JIOTHIECKON ITOCIEI0BATEIEHOCTH, IUTEPATYPHBIM SI3BIKOM;
v OTBET CaMOCTOSATENbHBIH.

Ommemxa «4»:

v OTBET MOJHBIA U IPABUIIbHBIN HA OCHOBAaHUH U3YYEHHBIX TEOPHII;

v

MaTepHal U3JI0KEH B ONPEISIICHHOM JIOTHIECKON IMOCIEI0BATEILHOCTH, IPH ATOM JOMYIIEHBI IBE-TPHU HECYIICCTBEHHBIC OLIHOKY, UCTIPABICHHBIC 110 TPEOOBAHHIO YIHUTEIIS.
Ommemra «3»:

v OTBET IOJIHBIH, HO TIPH 3TOM JOITyIIIeHa CYIIECTBEHHAS OIMOKA UIIH OTBET HEITOJIHbIMN, HECBA3HBIN.

Ommemra «2»:

v IpY OTBETE OOHAPYKCHO HEIMIOHMMAHHE YYAIIUMCS OCHOBHOTO CONEpKaHUS y4eOHOrO MaTepHaia WIH AOMYIICHBI CYyIIECTBCHHbBIC OMIMOKH, KOTOPBIC YIAlIHIACST HE MOXKET
UCIPaBUTh IPU HABOASLIUX BOIPOCAX YUUTEIIS.

OLEHKA SKCIHEPUMEHTAJIBHBIX YMEHUM
OlleHKa CTaBUTCS Ha OCHOBaHWHW HaOIFOICHUS 32 YYalIMMHKCS U ITMCBMEHHOTO OTYeTa 3a padoTy.
Ommemka «5»:

v paboTa BBINOIHEHA OJIHOCTHIO U PaBUIIBHO;

v CeTaHbl NPaBIIbHBIC HAOTIOCHNS M BEIBOJIBI,

v SKCHEPUMEHT OCYIIECTRIICH I10 IUIaHy C YY€TOM TEXHUKH O€30MIaCHOCTH U MPaBHJI pabOTHI C BEMIECTBAMHU B 000PYIOBAHUEM;

v MPOSABIICHBI OPraHU3allMOHHO-TPYAOBbIE YMEeHUS (TIOAAeP)KUBAETCS YUCTOTa paboUuero Mecra 1 mopsA0K Ha CTOJIE, SKOHOMHO UCIOJIb3YIOTCS PEaKTUBBI).

Ommemxa «4»:

v paboTa BBIIONHEHA IPABIIBHO, CACTIAHbI IPABIIEHBIC HAOIIONECHNS U BEIBOABI, HO IIPH 3TOM SKCIEPUMEHT IIPOBEICH HE ITOTHOCTHIO FITH JOMYIIEHB HECYIIICCTBCHHBIC
omunOKH B paboTe ¢ BEleCTBAMH U 000PYAOBaHUEM.

Ommemxa «3»:

v paboTa BBIIOIHEHA PABIJIFHO HE MEHEE YeM HAIlOJIOBUHY WM AOMYyIIEHa CYIIeCTBEHHAs OIINOKa B X0JI€ SKCIIEPUMEHTA, B 00BSICHEHNH, B 0(hOpMIICHHH pabOTEI, B
COOJTIOZICHUY MPABUJI TEXHUKU 0€30MacHOCTH IPH PaboTe ¢ BemeCTBAMH M 000PYIOBaHUEM, KOTOPAsi HCIPABIISICTCS IO TPEOOBAHUIO YUUTEIS.

Ommemxa «2x:

v JIOTTYIIEHbI Be (M OoJiee) CyIIeCTBeHHbIC OITUOKH B X0 SKCIIEPUMEHTA, B OObSICHEHNH, B 0(POPMIICHHN padOThI, B COOJIIOJICHIH TTPABUJI TEXHUKH O€30MIaCHOCTH MPH
paborte ¢ BemecTBaMu 1 000PYIOBaHNEM, KOTOPBIE YUAIIMICS HE MOXKET HCIPABUTh JaXe M0 TPEOOBAHUIO YUUTEIS.

OIIEHKA YMEHUM PEIIATH DKCIIEPUMEHTAJILHBIE 3AJAUYN
Ommemka «5»:

v IJIaH PELICHHs COCTABJICH MPABHIBHO;

v MPaBUIIBHO OCYIIECTBIICH MO00P XUMHYCCKUX PEAKTUBOB M 000PYIOBAHHS;
v JIAHO IIOJIHOE OOBSACHEHHE U CAENAHBI BHIBOJIBI.

Ommemra «4»:

v IJIaH PELICHHs COCTABJICH MPABHIBHO;

v

MPaBUIIBHO OCYIIECTBIICH IMOJ00P XUMHUYECKUX PEaKTUBOB U 000pYIOBAaHMS, IPH ATOM JOMYIIEHO HE Ooiee IBYX HECYIIECTBEHHBIX OIIMOOK B OOBSICHEHUH U BEIBOAX.



Ommemra «3»:

v IUTaH PEIICHHsT COCTABJICH MPaBHIBHO;

v MPaBUIIBHO OCYIIECTRIICH MOI00P XUMHUYECKHX PEAKTHBOB U 000PYIOBaHMS, HO JOIYIIEHA CYIIECCTBEHHAS OIINOKA B OOBSICHEHNH U BHIBOJAX.
Ommemra «2»:

4 JIOMYIIEHBI B (1 OoJiee) OMMOKH B TUIAHE PEIICHHS, B TOI00PE XUMUIECKUX PEaKTHBOB H 000PYIOBAHHUS, B OOBSICHCHUH U BHIBOJIAX.

OIIEHKA YMEHUS PEHIATH PACUETHBIE 3ATAYA
Ommemxka «5»:

v B JIOTHYECKOM PACCYKJCHHH U PEIICHUHU HET ONIMOOK, 33/]1a4a pellieHa palliOHaIbHBIM CIIOCOOOM.

Ommemka «4»:

v B JIOTUMECKOM PACCYKICHUH U B PEIICHUU HET CYyNICCTBCHHBIX OIMUOOK, HO 33/1a4a pelieHa HepallHOHATBHBIM CIIOCOOOM WITH JIOMYIICHO He Ooiee NBYX HECYIIECTBECHHBIX
OIIIMOOK.

Ommemka «3»:

v B JIOTHYECKOM PACCYKICHUH HET CYIIECTBEHHBIX OMIMOOK, HO IOIMYyCKAETCsI CYIIECTBEHHAs OIMUOKA B MATEMAaTHYECKHUX pacyeTax..

Ommemka «2»:

v HMMEIOTCS CYIIECTBEHHBIE OIIMOKHU B JIOTHYECKOM PACCYKJICHUH U B PEUICHUU.

OLEHKA IIMCBMEHHbBIX KOHTPOJIBHBIX PABOT
Ommemka «5»:

v OTBET MOJHBIN U MPaBUIbHBIN, BO3MOXKHA HECYILIECTBEHHAs OLIUOKA.

Ommemra «4»:

v OTBET HETOJIHBIN UITH JIOMYIIEHO He 0oJiee IBYX HECYIIECTBEHHBIX OIIUOOK.

Ommemka «3»:

v paboTa BBINIOJIHEHA HE MEHEe YeM HAIOJIOBHHY, AONYILIEHA OJIHA CYLIECTBEHHAs! OIIMOKA U IIPU 3TOM JIBE-TPH HECYIIECTBEHHBIE.
Ommemka «2»:

v paboTa BBITIOJIHEHA MEHBIIIE YeM HAIOJIOBUHY WIJIH COJICPYKUT HECKOJIBKO CYIIIECTBEHHBIX OIIHOOK.

IIpu onleHKE BBINOJHEHNS MMCEMEHHON KOHTPOILHONM pa00Thl HEOOXOAMMO VIMTEIBATE TPEOOBAHMS €MHOI0 oporpaduuecKkoro peKnuma.
OTMETKA 33 UTOTOBYIO KOHTPOIBHYIO PA0OTY KOPPEKTUPYET HPEALIECTBYIOMIME IPU BLICTABIEHUN OTMETKH 34 YETBEPTD, IOJIYTOUE, TOIL.

IlepeyeHb TeM A5l MPOEKTHBIX U Y4eOHO-UCCIEI0BATEIbCKUX PadoT
1. IlpenapatuBHas xumus. MeToAbl MOJIYYSHUS OKCHIIOB METAJLIIOB.
2. IlpenapaTuBHas XuMus. MeTOABI TTOTYICHUS OCHOBAHHIA.
3. IlpenapaTuBHas XuMuI. MeTOABI TIOTYICHUS COJICH.
4. CiocoObl 04HCTKY BemiecTB. [lonydyeHne YiCThIX BEIIECTB B KAYECTBE JEMOHCTPAIIMOHHOTO MaTepraia.



