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1.1losachumensHasn 3anuckKa.

Paboyas mporpamma o XMMUU JUIsi OCHOBHOM IIIKOJIBI COCTABJICHA HA OCHOBE:!

OyHIaMEHTAIBHOTO sIpa COACpKaHUS OO0IIero o0pa3oBaHUsS W B COOTBETCTBUH ¢ DeaepaqbHBIM TOCYJapCTBEHHBIM CTaHIAPTOM OOIIEro
oOpazoBanus (npuka3z MuHHcTepcTBa 00pa3oBanus U Hayku Poccuiickoit dexeparuu ot 17.12.2010 r. Ne 1897);

®enepanbHoro 3akona ot 29 nexadps 2012 roga, Ne273 (Denepanbusblii 3akoH «O06 o6pasoBanuu B POY);

TpeboBanmii K pe3yabTaraM OCHOBHOTO OOIIEro 0Opa3oBaHMsI, NMPEICTABICHHBIX B (eIepallbHOM TOCYAapCTBEHHOM 00pa30BaTENbHOM CTaHIAapTe
oOmiero oOpa3oBaHUS BTOPOTO TOKOJIEHUS. B Hell Takke YYHMTBHIBAIOTCS WAEU DPAa3BUTHA U (OPMHPOBAHUS YHUBEPCAIBHBIX y4eOHBIX IEHCTBHHA JUIs
OCHOBHOTO 00111eT0 00pa30BaHMUs.

[ToctanoBnenus ['naBHoro I'ocynapctBeHHOro canuTapHoro Bpada Poccuiickoit @enepaunn «O0 yrBepxkaenun Canllun 2.4.2821-10 «CanurapHo-
AMUIEMUOJIOTHYECKrEe TpeOOBaHUS K YCIOBHSIM U OpraHu3alui 00yueHus B 0011eo0pa3oBaTelbHbIX yupekaeHUsx» oT 29.12.2010 Ne189;

Yueonoro urana MKOVY«3yesckaa OOLW» wa 2019-2020 yu. rogx;

VYcraBa ob6pazoBatenpHOTO yupexaeHus MKOVY «3yesckaa OOLL».

3a OCHOBY paboueil MporpaMMbl B3siTa TporpaMma Kypca XUMHUU g 8-9 KimaccoB 001meo0pa3oBaTeNbHBIX YUPEKICHUN, OMYOJIMKOBAHHAS
nznarenbctBoM «lIpocBemenne» B 2013 romy (COopHUK TporpaMM Kypca XUMHUH K ydeOHuKam xumun aBtopoB [.E.Pymsutuca, @.I'.®enpamana s §-9
KJIaCCOB).

ABrtopckas mporpamma: ['apa H.H. IIporpammsbr obiieoOpa3oBarenbHbix yupexaeHuil. Xumus. [Ipenmernas nunus ydeonuxos I'.E. Pynsutuca,
O.I".®enbamana- M.: [Ipocsenienue, 2011.

esn yyeOHOrO npeamera:

® OCBOCHME 3HAHMHM OCHOBHBIX IIOHATHH M 3aKOHOB XHMHU, XUMHYECKOH CUMBOJIMKH; BBIJAIOIMIUXCSA OTKPBITHUAX B XUMHUYECKOH HAyKe; poJin
XUMHYECKOH HAayKH B (bOpMHpOBaHI/II/I COBpeMeHHOﬁ eCTeCTBeHHOHaquOﬁ KapTUHBI MUpPaA; METOJaX HAYYHOT'O ITIO3HAHU,

® OBJAACHUC YMCHHAIMH Ha6J'IIOI[aTB XUMHYECKHUE SABJICHUA; IIPOBOJUTH XUMHUYECKUHN OKCIICPUMECHT, IMPOU3BOJUTL PACUCTBl HA OCHOBE XMMHWYCCKUX
(bOpMy.]'[ BCHICCTB U ypaBHeHI/Iﬁ XUMHUYCCKUX peaKuHﬁ; 00OCHOBBLIBATh MECTO H POJIb XUMHYCCKUX 3HAaHUH B HpaKTH‘leCKOﬁ JACATCIBbHOCTHU J'IIO,Z[Gﬁ,
Pa3BUTHHU COBPEMCHHBIX TGXHOHOFHﬁ;

® Pa3BUTHC NO3HABATCIIbHBIX HWHTCPCCOB, MHTCIUJICKTYAJIbHBIX U TBOPUCCKHUX CIIOCOOHOCTEN B mpouecce MpoBCACHHUA XHUMHNYCCKOI'O SKCIICPUMCHTA,
CaMOCTOATCIBHOI'O HpI/IO6pCTeHI/I$I 3HaHWH B COOTBETCTBUHU C BO3HUKIIMMH KH3HEHHBIMH HOTpe6HOCT$IMI/I.

3agaum y4eOHOro npeaMera:
e TIPUBUTH IMO3HABATEIbHBI MHTEPEC K HOBOMY JJIsl YYCHHKOB IMPEAMETY 4Yepe3 CHUCTEMY pa3HOOOpa3HbIX MO (GopMe YpOKOB U3Yy4EHHUS HOBOTO
MaTtepuana, 1ab0paTopHbIe U MPaKTUYECKHe pabOTHI;
e CO3JIaBaTh YCIOBHS sl JOPMUPOBAHUS Y YUAIIUXCS TPEIMETHON U y4eOHO-HCCIIeIOBATENIbCKONH KOMIIETEHTHOCTEH:
-00ecreunTh YCBOGHUE YUAIIUMUCS 3HAHUN OCHOB XMMHUYECKON HAyKH: BaXKHEUIINX (aKTOPOB, MOHATUN, XUMUYECKUX 3aKOHOB U TEOPHUH, SI3bIKA
HayKH, TOCTYIMHBIX 0000IICHHI MUPOBO33PEHUECKOTO XapaKTepa B COOTBETCTBUU CO CTAaHAAPTOM XHMHYECKOTO 00pa3oBaHUs;
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-CII0COOCTBOBaTh (POPMHUPOBAHUIO Y UIKOJBHUKOB TPEAMETHBIX YMEHHMH M HABBIKOB: YMEHHUS paboTaTh C XUMHUYECKUM OO0OpPYIOBaHHEM,
HaOJI0/1aTh W ONMHCHIBATh XUMUYECKUE SIBIICHHS, CPAaBHUBATh WX, CTABUTH HECIOKHBIE XUMUYECKUE ONBITHI, BECTH HAOIIIOJCHUS Yepe3 CUCTEMY
1a00paTOPHBIX, TPAKTUIECKUX PadOT;
® CO3/aTh yCJIOBUS JJISl Pa3BUTHS Y IIKOJIBHUKOB HMHTEIUICKTYaJbHOW,  SMOIMOHAJIBHOMN, MOTHBALIMOHHON U BOJIEBOH cepsl:
- CIIyXOBOW U 3pHUTENBHON MaMSITH, BHUMAHUS, MBIIIUICHUS, BOOOPaXKCHHUS;
-3CTETUYESCKUX AMOITHH;
-TI0JIO’KUTEJILHOTO OTHOILIEHUS K yueoe;
-yMEHUS CTaBUTh LIEJIU Yepe3 yueOHbI MaTepual KakJIoro ypoka, UCIOJIb30BaHUE HA ypOKaX HarjsAHbIX ITOCOOMH, onpeaesieHne 3HaYuMOCTH
1H000r0 ypoKa A KaKJ0TO y4eHHUKA.
CIOCOOCTBOBATH BOCIIMTAHUIO COBEPIIEHCTBYIOLIUXCS COLUATBHO-YCIEIIHbIX TUYHOCTEMH;
(hopMHpOBaHHE Y yJalIUXCs KOMMYHUKaTUBHOM KOMIIETEHTHOCTH;
(hopMHpOBaHHE T'YMaHUCTHUECKNX OTHOIIEHUN M SKOJIOTMUYECKHU L[€71ecO00pa3HOro MOBEACHUS B OBITY U B MPOLIECCE TPYIOBOM EATENbHOCTH;
BOCITUTaHHE OTBETCTBEHHOI'O OTHOIIEHUS K MPUPOJE, OEPEKHOTO OTHOIIECHUS K yueOHOMY 000pyI0BaHUIO, YMEHUE KUTh B KOJJIEKTUBE (00IIaThes 1
COTpYJHHYATh) Yepe3 yueOHbI MaTepHal KaxJI0ro ypoka.

2.00mas xapaKTepucTHKA y4e0HOr o nmpeaMera

Oco0eHHOCTHU coziep:kaHns 00yuyeHUs! XMMHH B OCHOBHOM IIKOJIe 0OYCIOBIIEHBI CTIENU(DPUKON XUMUU KaK HAYKH U MOCTaBJICHHBIMU 3aauaMu. OCHOBHBIMU
npoOieMaMu XUMHH SIBJISIIOTCS. M3ydEHHE COCTaBa M CTPOCHHS BEILIECTB, 3aBUCUMOCTH HMX CBOWCTB OT CTPOCHHMSI, MOJyYEHHE BEIIECTB C 3aJlaHHBIMU
CBOWCTBAMM, HCCIIEIOBAHME 3aKOHOMEPHOCTEM XMMHUYECKHMX PEaKUWd U IyTeH yNpaBiICHUS MMHU B LEIAX IOJYYEHHs BEIIECTB, MAaTEPUAJIOB, SHEPIHH.
[ToaToMy B mporpamMmMe Mo XMMHUH HALUTH OTPAKEHUE OCHOBHBIE COOEPHCAMENbHBLE IUHULL:

*BEILIECTBO — 3HAHUS O COCTABE U CTPOCHUU BEUIECTB, UX BAXKHEUIINX (U3UYECKUX U

XMUMHUYECKUX CBOMCTBAX, OMOJIOTUYECKOM JICHCTBUM,

*XMMHUYECKas peaklius — 3HaHUsI 00 YCIOBUAX, B KOTOPBIX MPOSBISIOTCS XUMUYECKUE CBOMCTBA

BEIIECTB, CII0CO0aX yIpaBICHUs] XUMUYECKUMU MPOIIECCAMU;

* IPUMEHEHUE BEIIECTB — 3HAHUS U OIBIT MPAKTUYECKOU IEATEIHHOCTH C BEIIECTBAMU, KOTOPBIE HaubO0JIee YacTo YHOTPEOISIOTCS B OBCEIHEBHOM KU3HH,
LIMPOKO UCMOJb3YIOTCA B IPOMBIIIEHHOCTH, CEJIbCKOM XO034MCTBE, HAa TPAHCIIOPTE;

*S13bIK XUMUU — CUCTEMA BAKHEHIINX NOHATUN XUMHUHU U TEPMUHOB, B KOTOPBIX OHU

OTHCHIBAIOTCS, HOMEHKJIATYpa HEOPraHMYECKUX BEIECTB, T. €. UX Ha3BaHUA (B TOM UYHUCIIE U TPUBUAIBHBIC), XUMUYECKHE (DOPMYIIBI U ypaBHEHUS, a TAKXKe
MpaBUJIa MepeBoia MHPOPMAIIHH C ECTECTBEHHOTO S3bIKa Ha S3bIK XUMUU U 00paTHO.

[TocKOJIBKY OCHOBHBIE CO/IEpAKATENbHBIE JIMHUM IIKOJBHOTO Kypca XMMHUU TECHO MEPEIJIETEHbI, B IPUMEPHOM IPOrpaMMe CoJIepKaHue MPEACTABICHO HE 10
JTUHUSAM, a 1o OnokaM: «OCHOBHBIE MOHSTHUA XMMHH (YPOBEHb aTOMHO-MOJICKYJSIPHBIX MpeicTaBieHuid)», «lleproauueckuii 3aKoH W MepuoaUYecKas
cucreMa XxumMuueckux anemMenToB J. M. MenneneeBa. CtpoeHue BeriecTBay, «MHOrooOpasue XUMUYECKUX peakuuit», «MHOrooopasue BemecTBy.
CopneprkaHue porpaMMbl HalIPaBJICHO Ha OCBOCHHUE ydallUMUCs 0a30BbIX 3HAHHM, GopMupoBaHue 0a30BbIX KOMIeTeHTHOCTEH 1 Y'Y I, 4TO COOTBETCTBYET
tpeboBanusamM PI'OC k ocoenuto obOyqaromumucs OOIl. B nmporpamMmy BKJIIOUEHBI BCE TEMBI, NPEyCMOTPEHHbIE MPUMEPHOM MporpaMMoil yuyeOHOTOo

Kypca



3.0nmncanue Mecta yueOHOro npeaMera B y4eOHOM IUIaHe

I'ox 0Oyuenus

Komunuectso
9aCcOB B HEJIEIIO

Bcero uacos

8 xitace 2 68
9 knacc 2 68
Htoro 136

Ilepeuenn yueGHO-MeTOAMYECKOr0 KOMILJIEKTA MO NpeaMeTy Xumust s 8-9 kiaacca

ogakrwdE

Pymsutuc I'.E. Xumus: 8 xi.: yaed. mist odmeoOpazosar. Yupexaenuii / [.E. Pymutuc, ®.I'. ®enpnman. — M.: [Ipocsemienue.
Xumus: 8 KII.: SJIEKTPOHHOE MPUIIOKEHNE K YUeOHUKY.
Pymzutuc I'.E. Xumus: 9 ki.: yueO. ans obuieoOpaszosar. Yupexaenuit / I'.E. Pymsutuc, @.I'. ®enpaman. — M.: [IpocBemienue.
Xumust: 9 KI1.: 9JIEKTPOHHOE MPHUIIOKEHNE K YUSOHHUKY.

I'apa H.H. Xumus: 3agauamk ¢ «momontHukoM»: 8-9 kiaccel / H.H. I'apa. — M.: IIpocBemenue.
I'apa H.H. Xumus. Pa6oune mporpammel. I[lpeamernas muaus ydeOnukoB [.E. Pymsutnca, ®@.I. denpamana. 8-9 xmaccel/ H.H. T'apa. — M.:
[IpocBenienue.

7. Panmenkuit A.M. Xumust: nmuaaktudeckuii marepuai: 8-9 k. / A.M. Pagenkuii. — M.: [IpocBemienue.
8. T'apa H.H. Xumus. Ypoku: 8 k1. / H.H. T'apa. — M.: [IpocBemienue.

4.NMNAHUPYEMBIE PE3YJIbTATbl OCBOEHUA NMPOrPAMMbI MO XUMUN HA YPOBHE OCHOBHOI'O OBLLEINO OBPA30OBAHUA

JINYHOCTHDLIE PE3YJIbTATDbI

NNYHOCTHBIE pe3ynbTaTbl OCBOEHMS NPOrpaMMbl OCHOBHOIO 06Lero o6pasoBaHusl 4OCTUrATCS B Xoae 06y4eHUst XMUn B eAMHCTBE y4eBHOM 1 BocnUTaTeNbHON
AESTENbHOCTY B COOTBETCTBUW C TPAANLMOHHBIMW POCCUNCKMU COLIMOKYIIbTYPHBIMU U AYXOBHO-HPABCTBEHHLIMU LLEHHOCTSIMU, MPUHSATBEIMK B 06LLeCTBe
npaBuraMn 1 HOpMamu NMOBEAEHUS M CMOCOBCTBYIOT MPoLeccCamM CamMoro3HaHNs, CamMopasBUTUS U coumanmnaaummn obyvatoLmxcs.

NNYHOCTHBIE pe3ynbTaThl OTpaXatoT FOTOBHOCTb 06YYaloLLMXCS PYKOBOACTBOBATLCS CUCTEMON MO3UTUBHBIX LIEHHOCTHBIX OPUEeHTaLMiA U pacluMpeHre onbiTa

0esTenbHOCTN Ha e€ OCHOBE, B TOM YUCNE B YacTu:

1) naTpMoTU4ECKOro BOCNUTAHUSA:



LIEHHOCTHOIO OTHOLLEHMS! K OTEYECTBEHHOMY KyNbTYPHOMY, UICTOPUYECKOMY U Hay4HOMY Hacneauto, NOHUMaHWUsi 3HAYEHUST XUMUYECKON HayKWN B >KU3HU
COBpeMeHHOro obLecTBa, crnocobHOCTV BNaaeTb 4OCTOBEPHOM MH(OPMaLMEN O NeEPeaoBbIX AOCTUXEHUSIX U OTKPbITUSX MUPOBOI U OTEYECTBEHHON XMW,
3aMHTEPEeCOBaAHHOCTU B HaY4HbIX 3HAHUSAX 06 yCTpOMCTBE MUpa U OOLLECTBa;

2) rpaXxAaHCcKoOro BOCNUTaHUSA:

npencrtaBneHna O counanbHbIX HOpMax U npaBuiax Mexrnn4HOCTHbIX OTHOLLEHWUI B KOMNeKTuBe, KOMMyHMKaTVIBHOVI KOMMETEHTHOCTU B OOLLECTBEHHO NMOIE3HOMN,
y‘-le6HOI/ICCJ'Ie/J,OBaTeJ'IbCKOI7I, TBOp‘-IGCKOVI n apyrmx Bngax aedatesibHOCTu, rOTOBHOCTU K pa3Hoo6pasH0|71 COBMECTHON eATENbHOCTH npwn BbINONMHEHUN y‘-le6HbIX,
Nno3HaBaTellbHbIX 3aday, BbIMOJTHEHUN XUMNYECKNX 3KCNEePUMEHTOB, CO30aHNN y‘-le6HbIX NPOEKTOB, CTpeMJieHnA K B3anMONOHNMaHuio 1 B3anMornomMoLLn B
npouecce aToN yqe6H017| OeATenbHOCTU, FOTOBHOCTM OLIEHMBATb CBOE MOBEAEHMNE U NOCTYNKN CBOUX TOBapVILLI,eIZ C No3nunn HpaBCTBEHHbIX N MPaBOBbIX HOPM C
y‘-IéTOM OCO3HaHUs NOCNeaACTBUN NOCTYMKOB,;

3) LEHHOCTN Hay4YHOrO NO3HAHUA:

MUPOBO33pEHYECKME NpeacTaBneHns O BeLeCcTBe N XMMNUYECKON peakLnn, COOTBETCTBYIOLLME COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKM N COCTaBMAOLLNE OCHOBY
AN NOHUMaHWS CYLLHOCTU Hay4YHOMW KapTWHbI MUpa, NpeacTaBneHns 06 OCHOBHbIX 3aKOHOMEPHOCTAX Pa3BUTUSA NPUPOabLI, B3aMMOCBA3SIX YenoBeka ¢ NpupoaHon
cpenomn, 0 posniv XMMmMn B NO3HAHNN 3TUX 3aKOHOMEPHOCTEMN;

nosHaBaTesnbHble MOTMBbI, HANPaBeHHbIE HA NOMyYeHNE HOBbLIX 3HAHWUM MO XMMUU, HEOOXoANMbIE A4St 06bACHEHNST HabNaaeMblX NPOLLECCOB U ABIEHWUN,
no3HaBaTeNbHON, MHHOPMALMOHHOW 1 YNTATENbCKOW KyNbTYpbl, B TOM YMCIE HaBbIKOB CaMOCTOATENbHON paboTbl C y4eOHbIMU TEKCTaMM, CPaBOYHON
nuTepaTypomn, OCTYMHbIMU TEXHUYECKMMU CPpeAcTBaMN NHPOPMALMOHHBIX TEXHOMNOMIA;

MHTEpEeC K 0B6Yy4YEHMIO U MO3HaHWI0, N0GO3HATENBHOCTL, FOTOBHOCTb U CNOCOBHOCTL K CaMo0bpa3oBaHuio, NPOEKTHON U UCCNEAOBATENBCKON AeSATENBHOCTY, K
0CO3HaHHOMY BbIGOPY HaNpPaBfEeHHOCTU U YPOBHS 0ByYeHWs1 B AanbHENLLEM,;

4) dopMupoBaHUA KyNbTypbl 300POBbA:

OCO3HaHME LLEHHOCTM XN3HWN, OTBETCTBEHHOMO OTHOLLUEHNSI K CBOEMY 3[40POBbL0, YCTAHOBKWN Ha 340POBbLIV 06pas XW13HW, 0CO3HaHME NOCNEeACTBUIA U HENpUsITUeE
BPEAHbIX NPUBbLIYEK (YNOTPEONEeHNs ankorornsi, HAPKOTMKOB, KypeHus), HeobxoanmocTn cobniogeHns npasun 6e3onacHOCTM Npu 0bpaLleHn ¢ XMMUYECKMMM
BelLlecTBaMU B ObITY U pearnbHOM XKNU3HU;

5) TPyAOBOro BOCNMUTaHUSA:

WHTEpecC K MpakTU4EeCKOMY U3y4eHnto npodeccuin 1 Tpyaa pasnnyHoro poga, yBaxeHue K Tpygy v pesynbtatam TpyaoBOW AeATeNbHOCTH, B TOM YMCIe Ha OCHOBE
NPUMEHEHNsI NPeAMETHbIX 3HAHWUIN MO XUMWUW, OCO3HaHHbIW BbIGOp MHAMBUAYaNbHON TPAEKTOPMU NPOAOIMKEHNA 06pa3oBaHns C yYETOM NMYHOCTHBIX MHTEPECOB 1
CMOCOOHOCTM K XMUM, OBLLECTBEHHBIX MHTEPECOB 1 NOTPEOHOCTEN, YCneLwHon NpodecCnoHanbHON AeATENBHOCTU 1 Pa3BUTUS HEOBXOANMBIX YMEHUN,
rOTOBHOCTb aganTupoBaThCs B NpodheccuoHansHom cpeae;

6) 9KONOrM4ecKoro BOCNuTaHusI:

3KOMMOrnyeckn LenecoobpasHoe OTHOLLEHUNE K NPUPOAE KaK MCTOYHMKY XU3HU Ha 3emIe, OCHOBe €€ CyLLEeCTBOBaHWS, MOHUMaHNe LLEeHHOCTH 300POBOro U1
GesonacHoro obpasa 13HW, OTBETCTBEHHOE OTHOLLEHNE K COBCTBEHHOMY (PU3NYECKOMY M NMCUXMYECKOMY 300POBbI0, OCO3HAHUE LIEHHOCTU cOobnoaeHUs NpaBun
GesonacHoro noseAeHUs Npu paboTe ¢ BelecTBaMm, a Takke B CUTYaLMsX, YIPOXatoLLMX 300P0BbI0 U XU3HW NoaeN;



cnocobHocTn NPUMEHATb 3HaHU4A, norny4yaemsblie Nnpu n3y4eHnn Xmmmmn, ona peweHnd 3agad, cBA3aHHbIX C 0pr>|<a+ou_|,e|7| I'IpVIpOD,HOVI cpe/:|,0|7|, Ongd noBbllWEeHUA
YPOBHA 3KOSI0rn4ecKom KynbTypbl, OCO3HaHUNA rnobanbHoro Xapakrtepa 3KOJ10rm4ecknx np06neM n I'IyTel7I nX pelieHna nocpencrsoMm mMeTtoaoB XMMun,
9KOJTOr'M4YeCKoro MblllieHnd, ymeHna pykosogcrsoBaTtbCA UM B nosHaBaTesIbHOM, KOMMyHI/IKaTI/IBHOVI N coumnansHom npakTuke.

METAMNPEOMETHbIE PE3YJIbTATbI

B cocTtaBe MeTanpeamMeTHbIX pe3yrnbTaToB BblAENAKT 3Ha4YMMble A4 q)OpMI/IpOBaHI/IFI MMUPOBO33pPEHUNA o6u_|,eHaqub|e NMOHATUA (3aKOH, Teopud, npnHUUN,
rmnoTesa, CbaKT, cucrtema, npouecc, skCnepumMmeHT 1 J:prroe.), KOTOpPbl€ UCMNOJ1b3YOTCA B €CTECTBEHHO-HAY4YHbIX y‘-le6HbIX npeagmMmeTtax n Nno3BonAKT Ha OCHOBE
3HAHUN U3 3TUX npegmMmeToB CbOpMVIpOBaTb npeancrasrieHne o LLenocTHomn HayHHOIZ KapTuHe Mmupa, n yHmBepcalibHble yL-Ie6HbIe nencreus (I'IO3HaBaTeJ'IbeIe,
KOMMYHUKaTUBHbIE, perJ'IFITVIBHbIe), KOTOpblEe obecneunsaroT (*)OpMI/IpOBaHI/Ie rOTOBHOCTU K CaMOCTOATESIbHOMY NiTaHNpOBaHUIO U OCYyLLECTBI1EHUIO yH96H0|7|
neATenbHOCTH.

Mo3HaBaTeNnbHbIe YHUBeEpcanbHble y4eOHble AenCcTBUA
Ba3oBble noruyeckue AencTBUA:

YMEHUA NCnosnb3oBaTb I'IpI/IéMbI JTOrM4ecKkoro MblLlneHna npn oCcBoOEHNN 3HAHWUMN: packpbiBaTb CMbICIT XUMNYECKUX MOHATUN (BbI,D,eJ'IﬂTb NX XapaKkTepHble NPU3HaKu,
yCTaHaBnnBaTb B3aMMOCBA3b C OPYrMMun I'IOHF|TI/IF|MI/I), ncnonb3oBaTb NMOHATUA ONA 0bbACHEeHUs oTAaelnbHbIX q)aKTOB 1 ABNEHNN, Bbl6|/|paTb OCHOBaHMA U Kputepun
and KJ'IaCCI/I(*)I/IKaLI,VIVI XUMUYECKNX BELLIECTB N XUMUNYECKNX peaKu,wZ, yCTaHaBnnBaTb NPUYNHHO-CNeACTBEHHbIE CBA3U MeXOy obbekTamu n3y4yeHund, CTponTb
Jlorm4yeckune paccyxaneHus (I/IHﬂ,yKTI/IBHbIe, AoeanykKtueHble, No aHaJ'IOFI/II/I), Aenatb BbIBOAbI N 3aKIKO4YeHUA,

yMEHMWE NPUMEHSATb B MPOLeCCe NO3HaHWS NOHATUS (MPeAMEeTHbIe U MeTanpeaMeTHbIE), CUMBONMYECKME (3HAKOBbIE) MOAENN, UCTIONb3yeMble B XUMUU,
npeo6pas3oBbiBaTh LUMPOKO NPUMEHSIEMbIE B XMW MOAESbHbIE NPEeACTaBNeHNst — XMMUYECKUIA 3HaK (CUMBOS aN1leMeHTa), XuMmndyeckasi dbopMyrna v ypaBHeHue
XMIMUYECKOW peakLum — Npu peLleHnn y4ebHo-no3HaBaTeNbHbIX 3a4ad, ¢ Y4ETOM 3TUX MOAENbHbIX NPeacTaBneHnin BbIBMSATb U XapakTeprn3oBaTb CyLLECTBEHHbIE
NPU3HaKN N3y4aeMbiX 06BEKTOB — XMMUYECKNX BELLECTB M XMMUYECKUX PeaKLUiA, BbISBNATb 00LLME 3aKOHOMEPHOCTM, MPUYNHHO-CNEACTBEHHbIE CBSA3MN U
NPOTMBOPEYMS B M3y4aeMblX NPOLIECCaXx U SBIEHUSIX.

Ba3oBble nccnegoBaTenbckue AeNCTBUSA:

YMEHMe Ncnosb3oBaTb NOCTaBJIEHHbIE BOMNPOCHI B KA4eCTBE MHCTPYMEHTA NO3HaHUA, a TakKe B Ka4eCcTBe OCHOBbI A4 (pOpMVIpOBaHVIFI rmnoTesbl Mo npoBepke
NnpaBUIIbHOCTU BbICKa3blBa€MbIX Cy>K£l,€Hl/Il7I;

npuobpeTeHne onbiTa No NNIAHNPOBAHUIO, OPraHM3aLUMn U NPOBEAEHNIO YHEHUYECKMX SKCNEPUMEHTOB, YMEHNE HabnoaaTb 3a Xo40oM npouecca, CaMoCTOATENbHO
NPOrHo3npoBaTh ero pesynbTar, PopMynnpoBaTb 0600LLEHNSA 1 BbIBOALI MO pe3ynbTaTam NPOBEAEHHOrO ONbiTa, NCCNEA0BaHUS, COCTaBMATb OTYET O
npoaenaHHom padoTe.

Pa6oTa c nicpopmaumen:

yMeHue Bbloupatb, aHanm3npoBaTb U MHTEPNPETUPOBATL MHPOPMALIMIO Pa3NNYHbIX BUAOB U OPM NpeacTaBneHus, nony4yaemMyto u3 pasHbiX MICTOYHMKOB
(HayyHO-NoNyNApHas nuTepaTypa XMMUYeCKOro cofepaHusi, CpaBoyHble NOCobusl, pecypchl VIHTepHeTa), KpUTUYECKM OLLeHUBaTbL MPOTUBOPEYMBYIO U
HeJOCTOBEPHY MHpopmaLnio;

yMeHVe NPYMEHSTb pa3nyHble MeToAbl 1 3anpockl NPy noucke u oTéope MHOPMaLMN U COOTBETCTBYIOLLMX AAHHbIX, HEOGXOAUMBIX AF1S1 BbINOMHEHMS! y4eOHbIX U
no3HaBaTesbHbIX 3a4a4 onpeaenéHHoro Tuna, npuobpeTeHne onbiTa B 0651acTi MCMob30BaHUSt MHPOPMaLMOHHO -KOMMYHMKaTUBHbLIX TEXHOMOMMI, OBNageHne
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KyJ'IbTypOVI aKTUBHOIo UCNosib30BaHUA pa3fiMyHbIX NMOUCKOBbLIX CUCTEM, CAMOCTOATESIbHO Bbl6|/|paTb onTuMmarsbHYyHO (bOpMy npencraBneHns I/IHd)OpMaLI,VIVI "
NUNNIOCTPUpPOBAaTh pellaemMble 3adayqyn HEeCITOXHbIMU CXeMaMu, anarpamMmmamn, opyrumn CbOpMaMVI FpaCbVIKVI N nx kKoMOMHaUMaMK;

yYMEHNE NCNonb3oBaTb U aHANMM3NPOBATb B npouecce y‘-le6HOI7I M uccnenoBaTenbCKon OesATensHOCTH Mchopmau,mo O BJITMAHUN NPOMbILLUITEHHOCTU, CEJTbCKOro
X03ancTBa n TpaHcnopTa Ha COCToAHNEe 0pr>|<arou_|,e|7| I'IpI/IpO,EI,HOIZ cpeabl.

KOMMyHMKaTMBHbIe YHUBepcalnbHble ytle6|-|b|e OencTBus:

YMEHUA 3adaBaTb BOMPOChHI (B Xoae ananora un (VIJ'IVI) ﬂVICKyCCI/II/I) no cyuwlecTBy o6cy>K,u,aeM0|7| TEMbl, (bOpMyJ'IMpOBaTb CBOU npennoxeHna oTHOCUTEITbHO
BbIMOJTHEHNA I'IpeﬂJ'IO)KeHHOIZ 3ajavu,

yMEeHUs1 NpeacTaBnsiTe NONyYeHHbIE pe3ynbTaTbl NO3HaBaTeNbHOM AEATENbHOCTM B YCTHBIX U MUCbMEHHbIX TEKCTaxX; AenaTtb Npe3eHTaLunio pe3ynbTaToB
BbIMOSTHEHUS XMMWYECKOIo 3KCreprMeHTa (nabopaTopHoro onbiTa, labopatopHoi paboTbl NO UCCNEAOBAHUIO CBOMCTB BELLECTB, Y4eOHOro npoekTa);

yMeHMs y4ebHOro CoTpyaHMYECTBa CO CBEPCTHMKAMM B COBMECTHOM NO3HABATENbHOM M UCCneaoBaTenbCkon AeATENbHOCTU MPU pPeLLEHNN BO3HUKAIOLLNX
npobnem Ha ocHoBe y4éTa ObLLMX MHTEPECOB N COrnacoBaHns No3nunii (0b6CcyxaeHnsa, 0OMeH MHEHUSIMU, «MO3TOBbIE LUTYPMbI», KOOPOUHALNS COBMECTHbIX
OEeNCTBUIN, onpeaerneHne KpUTepueB No OLIEHKE KavyecTBa BbIMOSTHEHHON paboThl 1 apyrue).

PerynaTuBHble yHUBepcarnbHble y4eOHble AeNCTBUSA:

ymeHme CaMOCTOATENIbHO onpenendTb uenn AedaTefnlbHOCTU, NiaHnpoBaThb, OcyLLl,eCTBJ'IFlTb, KOHTPOJINpOBATb U Npu HGO6XO,D,I/IMOCTVI KOppPEKTUpOBaThb CBOKO
AeATenbHOCTb, Bbl6|/|paTb Haw6onee GQ)Q)GKTVIBHbIe CI'IOC06bI peweHna y‘-le6HbIX M No3HaBaTellbHbIX 3aga4, CaAMOCTOATENIbHO COCTaBMNATb UIMTN KOPPEKTUPOBATb
NPeAnoXeHHbIA anropuTm AeACTBUA MPU BbINOMHEHUN 3a4aHUA C YYETOM NOMYYEHNSA HOBLIX 3HaHMI 00 n3yvyaemblx OObEKTax — BELLECTBaX U peakuusx,
oLeHMBaTbL COOTBETCTBME MOSYHYEHHOrO pesynbTaTta 3asiBNEHHON Lenn, ymeHne UCnonb3oBaTh U aHanM3nMpoBaTb KOHTEKCTbI, NpeanaraeMble B YCIIOBUN 3a4aHUN.

NMPEAMETHbIE PE3YJIbTATbI

B cocTaBe npeaMeTHbIX pe3yrnbTaToB MO OCBOEHMIO 0083aTENbHOr0 cogepKaHusi, yCTaHOBNEHHOro AaHHOW doeaeparnbHom paboyven NporpammMon, BblAENAoT:
OCBOEHHbIE 00Yy4aLLMMNCS Hay4YHble 3HaHWS, YMEHMS U CNOCOOLI EeNCTBUIA, cneundmryeckme ons npegMeTHon obnactn «Xnmmnsa», Buabl 4EATENbHOCTH MO
MOSy4YEHNI0 HOBOIO 3HAHWUS, ero MHTepnpeTaumm, NpeodbpasoBaHNO U MPUMEHEHWNIO B Pa3NNYHbIX Y4EOHbBIX N HOBbIX CUTYaLMSX.

K KOHLy 06yuyeHns B 8 knacce npeaMeTHble pe3ynbTaThl Ha 6a30BOM YPOBHE AOMKHbI OTpaXaTb CHOPMMPOBAHHOCTL Y 0BYYaOLLMXCS YMEHWIA:

e  pacKpbiBaTb CMbICIT OCHOBHbIX XMMWUYECKMUX MOHSATUI: aTOM, MOSEKyra, XMMUYECKUA 3NTIEMEHT, NPOCTOE BELLECTBO, CIIOXHOE BELLECTBO, CMECb
(ogHOpOOHasi 1 HeogHOPOAHast), BaNeHTHOCTb, OTHOCUTENbHAsA aTOMHas U MOJSIEKyNsIpHas Macca, KonmM4yecTBO BELLECTBA, MOJb, MOSipHas macca,
MaccoBasi 4Ot XMMUYECKOro arieMeHTa B COeANHEHMW, MOJSIPHBIN 06 BEM, OKCUZ, KNCMOTa, OCHOBAHWE, COJb, 3NTIEKTPOOTPULIATENBHOCTb, CTEMNEHb
OKMCINEHNMS], XMMMYECKas peakuns, Krnaccudukaumsa peakumin: peakumm CoeguHeHns1, peakumnn pasroXeHnsi, peakuumn 3aMmeLleHnsi, peakunumn obmeHa, ak3o-
N 3HOOTEPMUYECKMNE peaKLMK, TEMMOBOM 3PdEKT peakuun, S4p0 aTtoma, Sr1EKTPOHHbIN CIo atoMa, aToMHas opbuTtanb, pagMyc atoMma, XuMudeckast
CBSI3b, MOMsIpHasA U HEMOISIPHas KOBasfleHTHasi CBSA3b, MOHHAs CBA3b, MOH, KATMOH, aHWMOH, PacTBOpP, MaccoBas Aons BelwecTea (MpoLeHTHas
KOHLIEHTpaLMs) B pacTBope;

e  UJINHOCTPUPOBATb B3aMMOCBA3b OCHOBHbIX XUMUYECKUX MOHATUN U NPUMEHATb 3TN NOHATUA NpPU ONNCaHNN BELLECTB N X npeBpaLueHvM;

e UCMONb30BaTh XMMUYECKYHO CUMBONMKY AJ1si COCTaBMNEHUst (DOPMYN BELLECTB Y YPaBHEHWUI XUMUYECKUX PeaKLVIA;



onpenenAaTb BalieHTHOCTb aTOMOB 3J1EMEHTOB B 6I/IHaprIX coeanHeHnAx, cteneHb OKNCIIeHNA 311IeMeHTOB B 6I/IHaprIX coeanHeHNAX, NpnHaaneXxXHoCTb
BelweCTB K onpe/:l,enéHHomy Knaccy coeiHeHUN no q)opmynaM, BN XMMUYECKON CBA3N (KOBaJ'IeHTHaFI n VIOHHaﬂ) B HEOPraHn4YeCKnx coeanHeHnAX;

packpbiBaTb CMbICI1 nepVIOﬂI/I‘-IeCKOFO 3akoHa [1. 1. MeHaeneesa: OEeMOHCTpupoBaTb NOHMMaHne nepmop,mquKon 3aBUCUMOCTU CBOMCTB XMMUYECKUNX
3N1IeMEeHTOB OT UX NOJIOXKEeHUA B ﬂepmo,u,mqecxoﬂ cucrtemMe, 3aKOHOB COXpaHeHUA MaccChbl BeWECTB, NOCTOAHCTBA COCTaBa, aTOMHO-MOINEKYNAPHOro y4yeHus,
3aKOHa ABOFaD,pO;

OonncbiBaTb U XapakKTepn3oBaTb Ta6J'II/I‘-IHyI-O CbOpMy I'Iepvlop,vlquKoﬂ CUCTEMbI XMMUYECKUX INIEMEHTOB: pa3fnnyaTtb NOHATUA «TMaBHadA nogrpynna (A-
rpynna)» N «noboyHas nogrpynna (E—rpynna)», Manble 1 6onblune nepumnoabl, COOTHOCUTb 0003Ha4eHus, KOTOpPble MMEKTCA B Tabnuue «ﬂepmo,qmquKaﬂ
cuctema xmmmyeckmx anemeHToB [. . Mengeneesa» ¢ YMCOBbLIMA XapakTepnuctmkamMmm CTpoeHnAa atoMoB XMMNYECKUX 3rieMEHTOB (COCTaB n 3apdg aapa,
obLwee ymcno ANEeKTPOHOB K pacnpepneneHne nx no ANeKTPpoHHbIM CJ'IOFIM);

KnaccuuumpoBaTb XMMUYECKNE ANEMEHTBI, HEOpraHMYeckue BeLecTBa, XMMMYeckne peakumm (No YMCry 1 CoCTaBy y4acTBYIOLLMX B peakumn BELLECTB,
no TennoBomy adekTy);

XapaKkrtepusoBsaTtb (OI'IVICbIBaTb) o0LMe XMMn4eckne CBONCTBA BELLIECTB pas3nnyHbIX Krnaccos, noareepaad onncaHne npuMmepamMmm MonekynapHbIX
ypaBHeHvu7| COOTBETCTBYHOLLUMNX XMMNYECKUX peaKu,w7|;

MPOrHo3MpoBaTh CBOMCTBA BELLECTB B 3aBUCUMOCTU OT UX KAYECTBEHHOrO COCTaBa, BO3MOXHOCTM NPOTEKAHNUS XUMUYECKUX NPEBpaLLEHNIA B Pa3nNYHbIX
YCIOBUSIX;

BbIMUCNATL OTHOCUTENbHYIO MOMEKYISPHYIO U MOSSIPHYIO MacChl BELLECTB, MacCOBYO A0S0 XMMUYECKOrO arieMeHTa no hopmMyre coeanHeHusl, MacCoBYHO
[O0nni0 BELLECTBaA B pacTBope, NPOBOANTb PACYETbI MO YPaBHEHUIO XMMUYECKOW peaKLui;

NMPUMEHSATb OCHOBHbIE ornepaLnn MbICIMTENBHOW AeATeNbHOCTU — aHanu3 U CUHTE3, cpaBHeHUe, 0006LLLeHne, cucTeMaTn3alumio, kKnaccudukaumio,
BbISIBNIEHNE NPUYNHHO-CIIEACTBEHHBLIX CBA3EM — AN U3YYEHUs1 CBOMCTB BELLECTB M XMMUYECKUX PeaKLuii, ECTECTBEHHO-HAY4YHbIE METOAb! NO3HAHUS —
HabnogeHne, namepeHne, MoaennmpoBaHne, SKCNEPUMEHT (peanbHbI U MbICTTEHHBIR);

crnegoBaTthb NpaBuiam Nnosib30BaHNA XMMUYECKOW Nocyaon n nabopaTopHbiM 060pya0BaHNEM, a TakKe npaBuiaM obpalleHns ¢ BeLLecTBamMu B
COOTBETCTBUM C MHCTPYKLUUSAMM MO BbINOSTHEHUIO NTABOPaTOPHBLIX XUMUYECKMX OMbITOB MO MOMYYEHNIO 1 COOMpaHnio ra3oobpasHbix BeLecTs (Bogopoaa u
Kncnopogda), MpUroToBNEHNO PacTBOPOB C ONpeaenéHHON MacCcoBOW A0SeN pacTBOPEHHOrO BELLECTBA, NITAaHNPOBATb Y MPOBOANTL XMMUYECKUE
3KCMEPUMEHTLI MO Pacno3HaBaHMO PAacTBOPOB LLENOYEN N KACMOT C MOMOLLbIO MHAMKATOPOB (NTakMyc, heHondTanemH, MeTunopaHx u gpyrue).

K KOHLy 06yuyeHns B 9 knacce npeaMeTHble pe3ynbTaTel Ha 6a30BOM YPOBHE AOSKHbI OTpaxkaTb CHOPMUPOBAHHOCTL Y 0BYYaOLLMXCSH YMEHWI:

pacKpblBaTb CMbICIT OCHOBHbIX XMMUYECKUX NMOHATUN: XUMUYECKUIA NIEMEHT, aTOM, MOJIeKyrna, NOH, KaTUOH, aHWOH, MPOCTOE BELLECTBO, CIIOXHOE
BELLECTBO, BaNlEHTHOCTb, 31EKTPOOTPULIATENBHOCTL, CTEMEHb OKUCIEHUS, XMMUYECKas peakums, XMMMYecKkas CBsi3b, TENNOBON adhpekT peakumnm, Morb,
MOISIPHBLIN OO BEM, pacTBOP, SMEKTPONMUTLI, HEINEKTPONTbI, ANEKTPONUTUYECKast AMCCoUMaLms, peakumm MOHHOro obMeHa, kaTannsartop, XMM1u4eckoe
paBHOBecKe, obpaTuMble 1 HeobpaTMMble peakLmnn, OKUCITUTENBHO-BOCCTAHOBUTENbHbIE peakumn, OKUCIINTENb, BOCCTAHOBUTENb, OKUCIIEHNE U
BOCCTaHOBIIEHME, annoTponusi, amoTEPHOCTb, XMMNYEecKasi CBSA3b (KOBaIEeHTHas!, MOHHasi, MeTannmyeckas), Kpucrtannmyeckas pelérka, Kopposus
METarnsoB, craBbl, CKOPOCTb XMMUYECKON peakummn, npegenbHo gonyctnmas koHueHTpauusa MNMAOK sewectsa;

MNNICTPUPOBaTb B3aMMOCBA3b OCHOBHbIX XUMUYECKUX MOHATUN U NPUMEHATb 3TN NOHATUA NpU ONNCaHNN BELLECTB N X I'IpeBpaLU,GHVIVI;



e  MNCNOJ1b30BaTb XMUMNYECKYIO CUMBOJTIUKY OJ14 COCTaBJ1€HUA (bOpMyJ'I BewecTB n ypaBHeHI/IIZ XUMUNYECKUX peaKLl,I/II7I;

e onpenenAdatb BaneHTHOCTb U CTENeHb OKUCIEHNA XUMNYECKNX 3NNEMEHTOB B COEAUHEHUAX pa3fiM4HOro coctaBa, NpunHaanexXHoCTb BeWeCTB K
onpep,enéHHomy Knaccy coeuHEHNN No q)opmynaM, BU XMMNYECKOW CBA3N (KOBaJ'IeHTHaFI, MOHHas, MeTaJ'IJ'IVI‘-IeCKaﬂ) B HEOpraHn4eckmnx coegnHeHunAXx,
3apdang noHa no XUMUYECKOW (boplvlyne, XapakTtep cpeabl B BOOHbIX paCcTBoOpax HeopraHM4eckmnx COeaUHEHUN, TUN KpI/ICTaJ'IJ'II/ILIeCKOIZ peLLIéTKI/I KOHKpPEeTHOro
BelleCTBa,

e packpblBaTb cMbicn MNepuogmnyeckoro 3akoHa 1. V. MeHaeneesa v 4EMOHCTPUPOBATL €ro NMOHMMaHWE: ONUCbIBaTb U XapakTepun3oBaTb TabnunyHyo dopmy
Mepuoanyeckoi CUCTEMbI XMMUYECKUX NIEMEHTOB: pasnuyaTh NOHATUS «rnaBHasa nogrpynna (A-rpynna)» u «noboyHas nogrpynna (B-rpynna)», manbie u
6onbLuMe neprodbl, COOTHOCUTL 0603HAYEHUS], KOTOPbIE MMEKTCS B NEpUoanyeckont Tabnuue, ¢ YACNOoBbIMU XapakTePUCTMKaMIN CTPOEHUS aTOMOB
XMIMUYECKNX 31IEMEHTOB (COCTaB U 3apsf aapa, obLLee YMCOo 3M1EeKTPOHOB M pacnpeaeneHne nx no arekTPOHHbIM CrosiM), 06 bSICHSATL obLume
3aKOHOMEPHOCTU B UBMEHEHWUW CBONCTB 3JIEMEHTOB U MX COEAUHEHWI B Npeaenax MarbiX NeprvooB W rfaBHbIX NOArpynn ¢ y4ETOM CTPOEHUS! X aTOMOB;

° KJ'IaCCI/Iq.)I/ILI,I/lpOBaTb XUMUn4eckne anemMeHTbl, HeopraHm4eckme sellectea, XMmMnM4eckmne peakumm (I'IO 4YMUCny n CoCtaBy y4aCTBYHOLLMX B peakunn BeLleCTB,
no TensioBomMy S(b(beKTy, MO U3MEHEHUNIO CTEMNEHEN OKUCINEHUS XMMUYECKNX SJ'IeMeHTOB);

e XapakTepusoaTb (ONMcbiBaTb) OOLLIME U creunduyeckne XMMNUYECKMe CBOMCTBA NPOCTLIX U CIIOXHbIX BELLECTB, NOATBEPXKAAs onncaHue npuMepamm
MOSEKYNSPHBIX Y MOHHbIX YPABHEHUI COOTBETCTBYHOLLMX XUMUYECKUX PEeaKLIMNA;

e COCTaBMsiTb YpaBHEHUS SMEKTPONUTUYECKON AMCCoLMaLIMmM KACHOT, LLErNoYer U coren, NoMHbIe U COKPaLLEHHbIE YpaBHEHMS peaKLMin MOHHOrO 06 MeHa,
YpPaBHEHUS peaKkLUii, NoATBEPKAAIOLLMX CYLLECTBOBAHME FEHETUYECKON CBSI3N MEXAY BELLECTBAMU PasfMyHbIX KIacCoB;

e pacKpbiBaTb CYLLUHOCTb OKUCIIUTESNIbHO-BOCCTAHOBUTENbHbIX peaKLLVIVI nocpencTBoOM COCTaBITIEHUA ANEKTPOHHOIoO ©anaHca aTnx peaKLlVIVI;
e [POrHO3MpoBaTb CBOWCTBa BELLECTB B 3aBUCMMOCTU OT UX CTPOEHNA, BO3MOXXHOCTU NPOTEKaAHNA XUMNYECKNX HpeBan.leHMVI B Pa3niM4HbIX YCNOBUAX;

e  BblYMCNSATb OTHOCUTENBHYH MOMEKYNSPHYIO U MOMNSIPHYIO MacChl BELLECTB, MACCOBYIO A0S0 XMMUYECKOro arieMeHTa no dhopMyrne coeanHEHUS, MacCoBYHO
[OIn0 BELLECTBaA B pacTBope, NPOBOANTb PACYETbI MO YPaBHEHUIO XMMUYECKO peaKLui;

e cobntogaTb NpaBuna Nofib30BaHWA XMMUYECKOW Nocyaor n nabopatopHbiM 060pyaoBaHNEM, a Takke nNpaBuna obpalleHuns ¢ BelwecTsamm B
COOTBETCTBMU C MHCTPYKLMSAMM MO BbINOMHEHNIO NTAabOpaTOPHbIX XMMUYECKNX OMNbITOB MO MOMYYEHUIO U COOMPaHNto ra3oobpasHbIX BELLECTB (ammuaka u
YrIEeKNCIIoro rasa);

e MPOBOAUTbL peakumu, NoOATBEPXKAALLME KAYECTBEHHbI COCTAB PasfnYHbIX BELLECTB: pacno3HaBaTh OMNbITHbIM MNyTEM xnopua-, bpomuna-, noauna-,
kap6oHaT-, hocdat-, cunukaTt-, cynbdaT-, IMAPOKCUA-NOHbI, KaTUOHbI aMMOHWSA Y UOHBI M3YyYEeHHbIX MEeTassoB, MPUCYTCTBYIOLLME B BOAHBLIX pacTBOpax
HEeOopraHMYeCKNX BELLECTB;

e MPUMEHATb OCHOBHbIE OMepaLMn MbICIIUTENBHOW AEATENBHOCTU — aHanu3 u CUHTE3, CpaBHeHWe, 060bLLeHe, cuctemaTnsaunio, BelBIIEHWE NPUYNHHO-
CNeaCTBEHHbIX CBA3EW — AN M3YYEeHMS CBONCTB BELLECTB M XMMUYECKUX pPeaKumii, eCTECTBEHHO-HAy4YHble MeToAbl NO3HaHUS — HAbMaeHNEe, n3MepeHue,
MOAENMPOBaHME, SKCMEPUMEHT (peasibHbl U MbICNEHHbIN).

5.Coodeprcanue yueono2o npeomema « Xumus)



8 kiace
68 u/roa (2 4/nen.)

Pasznen 1. OcHOBHbIC IOHATHSI XUMHMHU (YPOBEHb AaTOMHO-MOJICKYJISIPHBIX NPEACTABJICHHH)

[Ipenmer xumuu. XuMusg Kak 4acThb €CTECTBO3HaHMsA. BemiectBa M UX cBoucTBa. YMCThIE BEwleCTBA M CMeCU. MeETOIbI
MO3HAHUS B XUMUU: HaOmojeHue, skcrepuMeHTt. [Ipuembl Ge3omacHo paboThl ¢ 00OpymoBaHMEM U BemlectBamMu. CTpoeHue
MJIAMEHMU.

Uucteie BemecTBa U cMecu. CrnocoObl OYMCTKU BEIIECTB: OTCTaMBaHWE, (PUIBTPOBAHHWE, BBIMAPUBAHUE, KPUCTAILIU3AIUS,
aacTiUiAusa. Du3nyeckue M XUMUYECKHUE SBICHUS. XUMHUYECKHE peakuuu. [Ipu3Haku XUMHUUECKHX peakluidl U YCIOBUS
BO3HUKHOBEHUS U TEUEHUS XUMUUYECKUX PEAKIUM.

ATOMBI, MOJIEKYJIbI U HOHBI. BeliectBa MOJEKYISIPHOTO M HEMOJEKYJIspHOTO cTpoeHus. Kpucramimueckue u amopgHbIe
BelecTBa. Kpucrajimueckue peieTky: MOHHasi, aTOMHasi U MojieKyJssipHasi. [IpocThie U Cl0KHBIE BEIIECTBA. XUMUYECKUI 2JIEMEHT.
Mertamibl u HeMeTauibl. ATOMHas eiuHUIA Macchl. OTHOCUTEbHAsI aTOMHAsl Macca. SI3bIK XUMUU. 3HAKA XUMUYECKUX 3JIEMEHTOB.
3aKOH TIOCTOSHCTBA COCTaBa BellecTBa. Xumuueckue Gopmynbl. OTHOCHUTENbHAs MOJICKYyJsApHas Macca. KadecTBeHHBIN U
KOJIMYECTBEHHBIM COCTaB BelleCcTBa. BrluncieHus mo xumMudeckuM Gopmysnam. MaccoBasi 107151 XUMHYECKOTO 3JIEMEHTa B CII0KHOM
BEILIECTBE.

BanentHocTh XuMuueckux 3iemMeHTOB. OmnpeneneHue BaJCHTHOCTU 3JIEMEHTOB MO (QopmyjiaM OWHAPHBIX COEIWHEHUH.
CocraBienne XuMuueckux (popmys OMHAPHBIX COETMHEHUH TTO0 BAJIEHTHOCTH.

ATOMHO — MOJEKYJIPHOE YYE€HHE. 3aKOH COXpaHeHusi macchl BemlecTB. JKusHp u gearenbHocTh M.B. JloMoHOcCOBa.
XUMHYECKUE YPABHEHUS. TUIBI XUMHUYECKHUX PEAKIIUM.

Kucnopon. Haxoxnenwe B mpupone. I[lomydeHume kuciaopoga B Ja0OpaTOpuu W IMPOMBINIIEHHOCTH. Dusnueckue wu
XUMuUeckue cporicTBa kuciopona. 'openme. Oxcupasl. Ilpumenenue kucnopona. KpyroBopor kucimopona B npupone. O30H,
aloTponus kuciopozaa. Bo3ayx u ero cocras. 3anuTa atMoc(hepHOTO BO3/1yXa OT 3arpsi3HEHHM.

Bonopon. Haxoxnenne B npupoge. [lonyuenue Bogopoaa B 1abopaTOpUU U MPOMBIILIEHHOCTH. PU3NUECKHE U XUMUYECKUE
cBOMCTBa Bojopoaa. Bogopoa — BoccraHoBuTe b, Mephl 6e30macHOCTH TIpu padoTe ¢ BojgopoaoM. [IpumeHenune Bogopoaa.

Bona. MeTtonpl onpeenieHnsi cocTaBa BOAbI — aHAIM3 U CUHTE3. DU3NYecKre CBOMCTBA BObI. Bosa B mpupojae u criocoOwl ee
OYUCTKHU. Adpanus BoAbl. XMMHUYECKHE CBOMCTBa BoAbl. IIpumenenue Boabl. Boma — pactBopurtenb. PacTBOpUMOCTH BellleCTB B
BoJIe. MaccoBast 107151 paCTBOPEHHOT'O BEIIECTBA.

KonnuectBennsie otHomeHus B xumuu. KonnuectBo BemiecTBa. Monb. MonsipHas macca. 3akoH ABorajapo. MossipHbIi
o0BeM ra3oB. OTHOCHTENBHAS TIOTHOCTH Ta30B. OOBEMHBIC OTHOIIIEHHUS Ta30B MPH XUMHUECKUX PEaKIUIX.
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Baxueiiimue knaccel HeopraHuueckux coeauHeHuit. Okcuabl: coctaB, kinaccudukaius. OCHOBHBIE U KUCIOTHBIE OKCHJIBI.
Homenkiarypa okcuoB. @u3n4ecKue 1 XMUMUYECKUE CBOMCTBA, MOJIYUYEHHUE U TPUMEHECHUE OKCUIOB.

IMuapokcuasl. Knaccudukamus rugpokcugoB. OcHoanusi. Coctas. Illenoun u HepacTBOpuMble ocHOBaHus. HomeHkmaTypa.
dusnyeckrue U XUMUYECKHE CBOMCTBAa ocHOBaHMM. Peakuus Heitpanuzanuu. [lonydeHue u npuMeHeHne ocCHOBaHUU. AMQoTepHbIe
OKCHJIbl U THAPOKCHU/IBI.

Kucnotel. Cocras. Knaccudukanus. Homenkinarypa. @uznueckue U XUMUUYECKUE CBOWCTBA KUCIOT. BBITECHUTENBHBIN Psif
METAJIJIOB.

Comu. Cocras. Knaccudukamnus. Homenkinarypa. @usznueckue cBoiicTBa coyieil. PacTBopuMOCTh cosieil B Boge. XUMHUUECKUE
cBoiicTBa cosiei. CiocoObl mostydenust coneit. [lpumenenue coneil.

I'enetTnyeckas CBsI3b MEXK]1y OCHOBHBIMU KJIACCAMU HEOPTaHUUYECKUX COCTMHEHUM.

JemoncTpamun. O3HaKOMJICHHE ¢ 00pa3iiaMu MPOCTHIX U CJIOXKHBIX BellecTB. CrIocoObl OYMCTKH BEIIECTB: KPUCTATUTH3AIINS,
TUCTUIUISIISA, XpoMaTorpadusi. ONbITHL, TOATBEPKIAIONINE 3aKOH COXPAHEHHUS MAacChl BEIIECTB.

[Tonyyenue u cobupanue KUCIOPOa METOJOM BBITECHEHUS BO3/lyXa U Bojbl. Omnpesiesnienne coctaBa Bo3ayxa. Komexyus
Hemu, KamMeHHO20 Y2l U NPOOYKMO8 UX nepepadomxu.

[Tonyyenue Bogopoaa B annapare Kuna, npoBepka Boopoaa Ha YUCTOTY, TOPEHHE BOJIOPO/Ia, COOMpaHUE BOIOPOIa METOIOM
BBITECHEHHSI BO3/lyXa W BOJBL.

Anamus Boanl. CHHTE3 BOJIEL.
3HaKOMCTBO ¢ 00pa3liaMu OKCHIOB, KHCIIOT, OCHOBaHUM U colield. HeliTpanuzaius ménoyu KucioToi B IpUCYTCTBUU
UHIUKATOPA.

JlabopaTopHbIe onbIThI. PaccMOTpeHHE BEIIECTB ¢ pa3IMIHBIMHA (PU3HMYECKUMH CBOMCTBaMU. Pa3jieieHre cMecH ¢ IOMOIIBIO
marauTa. [Ipumeps! GU3NUIECKUX U XUMUYECKHUX SBIICHUN. Peakium, WToCTpUpYyIOue OCHOBHBIE MPU3HAKY XapaKTEPHBIX PEaKIINH.
Pasznoxxenne ocHoBHOro kapoonara meau (11). Peakmus 3amenieHus Meau skene30M.

O3HakoMIieHHE ¢ 00pa3liaMu OKCUJIOB.

BzanmogeiictBre Bogopoaa ¢ okcugom memau (11).

OnbIThL, MOATBEPKIAIOIINE XUMUUYECKUE CBOMCTBA KUCJIOT, OCHOBAHHIA.

IIpakTnyeckue padéoThI

e [IpaBuiia TexHUKM O€30MIACHOCTH MPHU padOTE B XUMHUUECKOM KabuHeTe. O3HAKOMIICHHE C 1a00paTOPHBIM
000pyTI0BaHHEM.

e OuncTKa 3arpsA3HEHHON MTOBAPEHHOM COJIH.

e [Tosryuenue u cBOMCTBa KHCIOPOIa

11



e [lonyyeHue BOIOpOIa U U3YYEHHUE €TI0 CBOMCTB.
o [Ipurorosnenue pacTBOPOB COJIEH C ONPEACIEHHON MAaCCOBOU 10JIEH paCTBOPEHHOIO BEILIECTBA.
o Perlienne skcnepuMeHTaabHbIX 3a7a4 110 TeMe «OCHOBHBIE KJIACChl HEOPTAHUYECKUX COCIUHEHUIN.
Pacyernbie 3a1aumn:
Brluncnenrue oTHOCUTETbHON MOJIEKYJISIPHOM Macchl BelecTBa o ¢popmyse. Beluncienue MaccoBOi 10U 3J1€MEHTA B
XUMHUYECKOM COCIMHEHUU. Y CTAHOBJIEHUE MpocTeield GopMyJIbl BEIIECTBA 0 MACCOBBIM JIOJISIM 3JIEMEHTOB.
Haxoxnenne MaccoBOM 071 paCTBOPEHHOIO BELIECTBA B paCTBOPE. BhIlunciieHHe MAacChl pACTBOPEHHOTO BELIECTBA U BOABI IS
MPUTOTOBJIEHUS PACTBOPA ONPEICIEHHON KOHIIEHTPAIIUH.
OOBEMHBIC OTHOIIICHUS Ta30B NP XUMUUYECKUX PEAKIIUSX.
Boluncnenus mo XuMUUECKUM YPaBHEHHSIM MacChl, 00bEMa U KOJIMYECTBA BEIIECTBA OJHOTO W3 MPOIYKTOB PEAKIIUU IO Macce
UCXOJTHOT'O BEIIECTBA, 00BEMY HIIM KOJIMUYECTBY BEIIECTBA, COJIEPKAIIETO OMPEACIEHHYIO OO IPUMECEH .
Paspnen 2. Ilepuoanyeckuii 3aKOH M ePUOAUYECKAN CHCTeMa XUMHU4YecKHX 3j1eMeHTOB .M. MenaeineeBa. CtpoeHnue
aroMma.

[lepBble TOMBITKK KJIacCU(PUKAIMA XUMUUYECKUX dJeMEHTOB. [IOoHATHE O TpyImax CXOIHBIX 3JEMEHTOB. EcTecTBeHHBIE
CEMENCTBA WIEJTOYHBIX METAJUIOB M TalloreHoB. bnaroponssie raswl. [lepuommueckuii 3axkon J[.M.MenneneeBa. Ilepuognueckas
CUCTeMa KaK €CTeCTBEHHO — Hay4HOe KJaccu(UKaIMs XUMUYECKUX deMeHToB. TabnuunHas hopma mpeacraBiieHus KiaccupuKaimu
XUMHYECKuX neMeHToB. CTpykTypa Tabmuubl «[leproguyeckas cuctema xumuueckux snemeHToB [I.M. MenneneeBa» (kopoTkas
dopma): A- u b- rpynmel, nepuonabl. DPU3MUECKUI CMBICT TMOPSAKOBOTO 3JEMEHTa, HOMEpa Iepuoja, HoMepa TPyMIbl (s
3JIEMEHTOB A-TPYIIII).

Ctpoenue aToma: Ipo U dJIEKTPOHHAsI 00070uKa. COCTaB aTOMHBIX Si/IEP: MPOTOHBI U HEUTPOHBI. M30TOMBI. 3apsn aTOMHOTO
s]ipa, MacCOBOE YHCIIO, OTHOCUTENIbHAsI aTOMHast Macca. CoBpeMeHHast GOPMYIUPOBKA MOHATUS «XUMHUYECKUH IIEMEHT).

DOnekTpoHHass 000J0YKa aToMa: TMOHSATHE OO0 SHEPreTUYECKOM YPOBHE (IJIIEKTPOHHOM CIIOE), €ro EMKOCTU. 3aIlOJIHCHHE
AJIEKTPOHHBIX CJIOEB Y aTOMOB JIEMEHTOB MEPBOTO — TPETHETO Mepro10B. CoBpeMeHHast JOpMYyIUPOBKA MEPUOIUYECKOTO 3aKOHA.

3HadeHue nepuoauyeckoro 3akona. Hayunsie goctmkenus .M. MenneneeBa: ucnpaBlieHHE OTHOCUTEIbHBIX aTOMHBIX Macc,
MPEJICKa3aHNUE CYLIECTBOBAHUS HEOTKPBITHIX 3JIEMEHTOB, IEPECTAHOBKM XMMHUUYECKHUX JIEMEHTOB B IEPUOANYECKON cucTeMe. JKnu3Hb
u aearenbHocTh J[.M. Menaeneena.

JdeMoHCcTpanum:

@du3nuecKkue CBOWCTBA IIEJIOYHBIX METAIIOB. B3ammopelcTBue OKCUAOB HaTpusi, MmarHus, ¢ocdopa, cepbl C BOJOH,
WCCIIEIOBAHUE CBOMCTB ITOJYYEHHBIX NPOAYKTOB. B3aummopencrBrue HaTpus U Kajius ¢ BOJAOM. PHU3WUYECKHE CBOMCTBA T'aJIOT€HOB.
B3anmMojelicTBue aTlOMHHUS ¢ XJIOPOM, OPOMOM U HOJIOM.
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Pa3znea 3. CtpoeHue BeuecTna.

DNEeKTPOOTPUIIATEIFHOCTh XUMHYECKUX 3JIeMEHTOB. (OCHOBHBIC BHUJbI XUMUYECKOW CBSI3M: KOBAJICHTHAas HEMOJIApHAas,
KOBQJICHTHAsl TMOJsipHAs, WOHHas. BaJleHTHOCTH 7JIEMEHTOB B CBeT€ JJIeKTpoHHOW Teopuu. CreneHb okucieHus. I[IpaBuna
OTpEJICICHHs] CTETIEHEW OKUCIIEHUS 3JIEMEHTOB.

JdeMoHcTpanum:

Cornocrapnenue GU3NKO-XUMUUYECKUX CBONCTB COCIMHEHUI C KOBAJICHTHHIMU M HOHHBIMH CBS3SIMH.

9 kiacc
68 4u/ron (2 y/Hen.)

Paznen 1.IloBTOpeHHEe OCHOBHBIX BONPOCOB Kypca 8 kiacca (3 yaca)
[Tepuonnueckuit 3akoH u Ileprognueckas cucremMa xumuyeckux aneMmeHToB J[. M. MeHmeneeBa B CBETE TEOPUU CTPOCHUSA
aToMma.
Xumnueckas cBa3b. CTpoeHUe BelecTBA. UMbl KPUCTALIMUYECKUX PEIIETOK.
XUMHYECKHE CBOMCTBA OKCUIOB, KUCJIOT, OCHOBaHUH, COJIEN. PacCUéThl M0 XMMHUYECKUM ypaBHEHUSIM

Paznen 2. MHoroo0pasue XuMu4eCKUX pPeaKinid.

Knaccudukanus XUMHUECKUX pEaKIUW: peaklud COCIUHEHUS, pPAa3T0KEHUs, 3aMmelleHus, oOmeHa. OKHCIUTEIHHO-
BOCCTAHOBUTEJIbHBIE peakuuH. OKUCIHUTENb, BOCCTAHOBUTEIIb, IIPOLIECCHI OKUCIEHUS M BOCCTaHOBIICHHS. COCTaBI€HUE ypaBHEHUI
OKHUCJIMUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIINI C TOMOIIIBIO METO/1a AJIEKTPOHHOTO OanaHca.

TemoBbie 3 PEeKTh XUMHUUECKUX PEAKIIUN. DK30TEPMUUECKUE U DHIOTEPMHUUECKUE PEaKIIUU. TePMOXUMUYECKUE YPABHECHHUS.
PacueTtsl Mo TEPMOXUMHUYECKUM YPABHEHUSIM.

CkopocTh XuMHUECKUX peakinil. DakTopbl, BIUSIONIME HA CKOPOCTh XUMUYECKTX PEAKIIUM. IIepBonavanpHOE
MPEJICTABIECHUE O KaTaJln3e.

O6partumsie peakiuu. [IoHATHE O XUMHUYECKOM PAaBHOBECUH.

XUMHUYECKHUE PEAKIUHU B BOJHBIX pPACTBOpaX. DIEKTPOJIUTHI U HENeKTpouThl. Monbl. KaTtnonsl u anmoHsl. ['uipatHas
TEOpHsI PACTBOPOB. DIIEKTPOJUTHUECKAsT JUCCOIMALIUS KHUCIOT, OCHOBaHMI U cojel. Cinadble U CUJIbHBIE 3JEKTPOoNUThl. CTeneHb
mucconuanuu. CTeneHb auccouuanvu. Peaknuum MOHHOTO oOMeHa. YCJIOBUSI TE€UEHHUS peaKuid HMOHHOTO OOMEHa 10 KOHIA.
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XHUMHUYECKHE CBOWCTBA OCHOBHBIX KJACCOB HEOPraHMYECKUX COCAMHEHHH B CBETE MNPEACTaBICHUI 00 3JIEKTPOIUTHYECKOU
JTHACCOLMALAA U OKUCIIUTEIIbHO-BOCCTAHOBUTENBHBIX peakuuid. [TIoHsTHE O THAPOIU3E COJEN.

JemoHcTpanum:

ITprMepsl K30 U IHAOTEPMUUYECKUX PEAKLIUM.

B3aumopeiictBue IUHKA € COJIIHOM M YKCYCHOM KHUCIOTOH. B3aumopelcTBre TpaHyJIHpPOBAHHOIO IMHKA U LUHKOBOW IBUIM C
COJISTHOM KUCJIOTOM.

B3aumopeiicteue oxcuna meau (II) ¢ cepHoit KucnoTOM pa3HO KOHIIEHTPALMK MPU Pa3HBIX TeMIepaTypax.

I'opeHue yriisi B KOHIEHTPUPOBAHHOM a30THOM KUCIIOTE.

I'openue cepsl B paciaBI€HHOMN CEIUTpe.

HcnbiTaHWe pacTBOPOB BEIIECTB HA AIEKTPUUECKYIO TPOBOJAUMOCTD.

JIBU)KEHHE NOHOB B DJIEKTPUUYECKOM IIOJIE.

IIpakTnyeckue padboThI:

N3ydenue BIUSAHUA yCIOBUN NPOBEACHNUS XUMUUECKON PEAKLIUU Ha €€ CKOPOCTb.

Peuienre skcriepuMeHTANIBHBIX 3a/1a4 10 TeMe «CBOMCTBA KUCIIOT, COJIEH U OCHOBAHUM KaK 3JIEKTPOJIUTOBY

JlaGopaTopHbIe ONbITHI:

Peakiun oOMeHa MexXy pacTBOpaMH JIEKTPOJIUTOB

PacuerHble 3axa4u: BolunciieHUs 10 TEPMOXUMUYECKUM YPaBHEHUSAM PEaKLIUM.

Paznen 3. MHoroo0pasue BelecTs.

Hemerannel. ['asmorensl. llonoxkeHue B INMEPUOAMYECKOW CHCTEME XUMHUYECKUX DJIEMEHTOB, CTPOCHHE HX AaTOMOB.
Haxoxnenne B mpupone. Pu3Myueckne W XMMHUYECKHE CBOMCTBA rajioreHoB. [loslydeHne W NpuUMEHEHHE TalloreHOB.  XJIOP.
dusznyeckue U XuMUYeckue cpoiicTBa xjopa. I[Ipumenenne xmopa. XmopoBoaopoa. ®usnueckue cBoictra. [lonydyenue. ConsiHHas
KHcIoTa U €€ conu. KauecTBeHHas peakiusi Ha XJIOPUI-UOHbI. Pacrio3HaBaHKe XJI0pUI0B, OPOMUIOB, HOAUIOB.

Kucnopon u cepa. Ilonoxenue kucnopoaa u cepsl B [IICXI, crpoenue ux aromoB. Cepa. AnmnoTtponus cepbl. Ouzndeckue
u xumuyeckue cporictBa. Haxoxnenwe B mnpupone. Ilpumenenue cepol. CepoBomopon. CepoBogopojHas KUCIOTa U €€ COJIU.
KauectBennas peaknus Ha cynbdun-uonsl. Oxcun cepsl (V). dusndeckue u xumudeckue cBoiicTBa. [Ipumenenne. CepHucras
KucioTa u ee conu. KauectBenHas peakmus Ha cyiabdut-monsl. Oxcun cepwsl (V). CepHas kucmora. XMMHYECKHE CBOMCTBA
pa30aBIeHHON M KOHIEHTPHUPOBAHHOW CEpPHOW KHUCIOTHL. KauecTBeHHas peakius Ha Cynb(paT-HOHBL. XHUMHYECKUE PEaKIIHUH,
JIeXkKalue B OCHOBE MOJTYUYEHHS CEPHOUM KUCIOTHI B IPOMBIIUIEHHOCTH. [I[puMeHeHne cepHoil KUCIOTHI.
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Azot u dochop. Ionoxenue azora u dochopa B [ICXI, ctpoenne nx atomMmoB. A30T, (PU3UYECKHE U XUMUYECKUE CBOICTBA,
nojiyueHue M npumeHeHue. Kpyroopor azora B mnpupoae. AMMUAK: (U3MUECKHE U XUMHUYECKHE CBOWCTBA, MOJyYEHUE H
npuMeHenne. Conn aMMOHHMS. A30THasi KUCIIOTa U €€ CBOMCTBA. OKUCIUTENBHBIE CBOMCTBA A30THOM KUCIOTHIL. [loryueHne a3oTHON
KHUCIIOTHl B JabopaTopuu. XHMHYECKUE pEaKIMH, JIeKAU[ME B OCHOBE IMOJYYEHHS a30THOW KHUCIOTHl B IPOMBIIUICHHOCTH.
[Ipumenenue a30THOM KUCIOTHI. COJIM a30THOM KUCIOTHI M UX TPUMEHEHUE. A30THBIE YAOOpEHUS.

®ochop. Amnotponust pochopa. Ousnveckue n xummdeckue cporctBa Gocdopa. Oxcun dochopa (V). Oprodochopnas
KkucioTa u ee conu. dochopHbie y100peHus.

VYrnepon u kpemuuil. Ilonoxenue yrnepona u kpemuus B [ICX0D, crpoeHne ux aroMoB. YriepoA. AJUIOTponusi yriepoja.
duznyeckre 1 XUMUYECKHUE CBOMCTBA yriiepojaa. AacopOmus. YrapHbslil ra3, CBOMCTBA U (DU3UOJIOTUUECKOE ICUCTBUE HA OPTaHHU3M.
VYrnekucnbiil ra3z. YronbHas KUCioTa U ee coiu. KauecTBeHHblE peakinu Ha kapOoHaT-uoHbl. KpyroBopoT yriepoja B MpUpPO/IE.
Opranudeckue COEIUHEHUS yTIIepoaa.

Kpemnuii. Okcup kpemuus (4). Kpemnuesas kucnota u ee conu. Cmexno. Llemenm.

Mertamibl. [lonoxenne metawioB B [ICXD JI.MM.MenaeneeBa, CTpoeHHE MX aTOMOB. Mertauinueckasi cBsizb. DU3NUECKUE
CBOICTBa MeTaJLIOB. Psij1 akTUBHOCTH METaIOB. XMUMUYECKHUE CBOMCTBA MeTaJIoB. O01IMe cnocoOs! nomydeHus: MmetauioB. CruiaBbl
metaioB. [llenounsie Metamibl. [lonoxkeHne mEI0UYHbIX METAIIOB B IEPUOIMYECKON CUCTEME, CTPOEHHUE UX aTOMOB. HaxoxeHue
B nipupojie. Maruuii u Kanplui, UX BaKHEWIIne coeMHeHHsI. JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEeHUs!.

Amromunuid. [lonoxeHnue alroMUHNS B IEPUOANYECKON CHCTEME, CTpOeHUE ero atoma. Haxoxnenne B mpupoae. duznueckue
U XMMUYECKHE CBOMCTBA alfOMUHUS. AMGOTEPHOCTh OKCHJIA U THIPOKCUIA AITFOMUHUSI.

Keneso. Ilonoxenue xeneza B NEPUOJAUYECKON CUCTEME, CTpoeHHE ero aroma. Haxoxnenue B npupone. OU3nUECKUe H
XHUMHAYECKHE CBOMCTBa jKeje3a. BakHeHIne COeIMHEHHUs jKee3a: OKCHIbI, THapokcuabl u coiu skeiesa (I1) m xemeza (1),
KauecTBeHHbIE peaklIMy HA UOHBI.

JdeMoHCcTpanum:

Pu3nyecKue CBOMCTBA TAJIOTEHOB.

IlonmyueHnne XI0poOBOAOPOJA U PACTBOPEHUE €TO B BOJIE.

Annotpornabie Mmonudukauu cepbl. O0pasIbl MPUPOIHBIX CYIb()HUIOB U CyIb(aTOB.

[Tomyuenue amMmmuaka 1 €ero pacTBopeHue B Boje. O3HaKoMIIeHHE ¢ 00pa3laMu MPUPOIHBIX HUTPATOB, pochaTos

Monenu KpucTaIIN4ecKuX peméToK aamasa U rpapuTa. 3HAKOMCTBO € 00pa3liaMy MPUPOIHBIX KapOOHATOB U CHUIIMKATOB
3HAaKOMCTBO ¢ 0OOpa3laMM  BaXXHEHWIIUMX COCAVMHEHW HATpus, Kajaus, MNPUPOJIHBIX COEIMHEHMH KallbLIMs, pylaMH XKelesa,
COEIMHEHUSAMM aTlOMUHUA. B3anMoaeicTBUE IEI0YHBIX, IEI0YHO3EMEIbHBIX METAIIOB U AIFOMUHUS ¢ BoAoW. Cxxuranue xeesa

B KHCJIOPOJE U XJIOpE.
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IIpakTuyeckue padoThI:
ITony4yeHue COIAHON KUCIOTHI U U3YYEHUE €€ CBOUCTB.
Pemrenne sxcriepuMeHTaNIBHBIX 3a1a4 1o TeMe «Kucnopon u cepay
ITonyyeHue ammMuaka U U3y4E€HHUE €ro CBOMCTB.
[Tonyuenne okcuna yraepojaa (1V) u uzyuenue ero cBoiictB. PacnoznaBanue kapOOHATOB.
Penrenre skcriepuMEHTANIBHBIX 33/1a4 110 TeMe «MeTauibl U UX COEAUHEHUS.
JlaGopaTopHbIe ONBITHI:
BrITecHeHUE TasioreHaMu IpyT Apyra U3 pacTBOPOB UX COEIMHEHUM.
KauectBennble peakiuu cyiabhu-, CyabuT- u cynbdar- HOHOB B pacTBOPE.
O3HakomiieHHEe ¢ 00pa3lamMu cepbl U €€ MPUPOJHBIMU COSTUHEHUSIMU.
B3aumopenicteue coseli aMMOHMS CO LIEJI0YaAMMU.
KauecTBeHHbIE peakiuy Ha KapOOHAT- U CUJIMKAT- HOHBI.
KauecTBeHHast peakuys Ha YriI€KHUCIIbIN ra3.
N3yuyenue o0pa3noB MeTauioB. B3aumojeicTBue MeTayuioB C pacTBopamu coiieil. O3HAaKOMIIGHHE CO CBONCTBAaMHU H

npeBpalieHusIMH KapOOHATOB U rujpokapOoHaToB. [lonmyueHne TUApOKCHAA ATIOMUHUS W B3aMMOJICMCTBHE €r0 C KHUCJIOTaMH U
menoyamu. KauecTBeHHbIE peaKii Ha HOHBI Fe?* u Fe®*

PacueTHble 3a1a4un:

Breluncnenuss mo XMMHUYECKHMM YpaBHEHHMSIM MaccChl, 00béMa WM KOJHWYECTBAa BEIIECTBA OJHOTO W3 MPOJYKTOB PEAKIHUH IO
Macce UCXOIHOTO BEIIeCTBa, 00BEMY MIIM KOJUYECTBY BEIIECTBA, COJICPIKAIIETO ONPEACIEHHYIO OO TPHUMECEH.

Paznen 4. Kparkuii 0030p BaKHeHIIUX OPraHM4YeCcKUX BelleCTB.

[Ipeamer opranuveckoi xumuu. Heopranmdyeckne M OpPraHMYECKHUE COCIMHEHUS. YTJIEpPOJ — OCHOBA JKM3HU Ha 3eMIIE.
Oco0eHHOCTH CTPOEHUS aTOMa YIJIepO/ia B OPTaHUYECKUX COCTMHEHUSIX.

Yraesopoponasl. llpeaensHble yraeBomopoapl. MerTaH, 3TaH, NOpPONaH — MNPOCTEUIIME MPEICTABUTENN MPEIEIbHBIX
yraeBoaoponoB. CTpykTypHbie (OPMYIBI YIIEBOAOPOAOB. ['OMOIIOTHUYECKHI pPsA MpPEaeibHBIX YIIEeBOAOPOAOB. ['oMoior.
du3nyecKkne U XUMHUYECKUE CBOWCTBA IPEIENBbHBIX YIIeBOAOPOAOB. Peakumu ropeHust u 3ameunieHus. Haxoxxaenue B mpupone
MpEeENbHBIX YIIIEBOAOPOAOB. [IpuMeHeHne merana.

HenpenenbHble yrieBoaopoabl. DTUIECHOBBINM PsAll HEMPEAENbHBIX YIJIEBOAOPOAOB. OTHIIEH. DU3NUECKHE U XUMUYECKUE
CBOICTBA 3THUJICHA.

AUETUIICHOBBIN psAJl HETIPEIENbHBIX YIIeBOA0po0B. AnleTuiieH. CBolcTBa alleTuiieHa. [I[puMeHeHue aleTuieHa.
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[IpousBoanbie yraeBoaoponoB. Kpatkuil 0030p OpraHMYeCKUX COECIMHEHUN: OJHOATOMHBIE CIIUPTHI, KAPOOHOBBIE KUCIIOTHI,
CJIOXHBIE 3(DUPBI, )KUPBI, YTIEBOAbI, AMUHOKUCIIOTHI, Oesku. Poib OeKOB B Opranusme.

[loHsiTHE O BBICOKOMOJIEKYJIAPHBIX BemlecTBax. CTpyKTypa MOJIMMEPOB: MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEHEHBb
nosuMmepusanuu. [loaudThiIeH, NoJUIPONUIIEH, MOJIUBUHWIXIOPHU.

JdeMoHcTpanum:

Mopenu MOJIeKyJl OpraHM4ecKuX coeJuHeHui. ['opeHue yrieBojopo0B U 0OHapyKEHUE TPOJYKTOB UX FTOPEHUS.

KauecTBeHHbIE peakiiuu Ha IIIIOKO3Y U KpaxmaJl.

O3HakoMJICHHE C 06p33HaMI/I W3S U3 IMMOJIMOTUIICHA, ITOJIMIIPOIMUIICHA, ITOJUBUHUIIXJIOPHUIA.
6. TEMATUYECKOE IIJIAHUPOBAHUE

Temamuueckoe niaanupoeanue ¢ onpeOeJleHueM OCHOGHBIX U008 yueénoﬁ deamenvnocmu. 8 Knacc

Ne Pazaennt Kosmmyec | Komnu | Koomy | XapakTepucTHKa OCHOBHBIX BHI0B e TEJbHOCTH
n/n NMPOrpamMmabl TBO €CTBO | €CTBO
4acoB KOHTPO | IPAKTH
JBHBIX | YeCKHUX
padotr | paGor
OCHOBHBIE TTOHATHS 54 (51 + 3 6 Paznuuath mnpeamMeTbhl U3yYEeHHUSI E€CTECTBEHHBIX Hayk,
XUMHH (YPOBEHB 3uaca MOHATHUS «aTOM», «MOJIEKYJIa», «XUMHUECKUN IIIEMEHT», «HUOHM,
aTOMHO — pe3epBHOT «4aCTUIA», «UHACKC», «KOA UIMEHT», «CcXeMa XUMHYECKOU
MOJIEKYJISIPHBIX 0 peakuumn», «ypaBHEHHE XHUMHYECKoW peakuun». HabmrogaTh
peACTaBICHUN ) BPEMEHH ) CBOMCTBA BEIIECTB M HUX HU3MEHEHHUS B XOJ€ XUMUYECKUX

peakuuii, GU3NYEeCKUe U XMMHYECKUE MPEBPAIICHUS H3ydaeMbIX

BEIIECTB. YUHUTHCS IPOBOJAUTH XHUMHUYECKHN HKCIECPUMEHT.
HccnenoBaTth cBoicTBa u3ydaemblx BemiecTB. CoOmromaTh
npaBuUja TEXHUKH Oe3omacHocTH. Omnpenensarh MpU3HAKH

XUMHUYECKUX pEaKkIUi, OTHOCUTEIBHYK) AaTOMHYK Maccy |
BAJICHTHOCTB 3JIEMEHTOB, COCTAB MPOCTEUIINX COCTUHEHNUN 10 UX
xuMu4IecKkuM popmynam. OUKCHPOBATH B TETPAIX HAOIIOJaEMBbIC
IIPU3HAKU XUMHUYECKUX PEAKIIHM.
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[Tepuognueckuit 3aK0H
Y MIEPUOINYECKAS
CHUCTEMA XUMHYECKUX
anemenToB .M.
Menneneena.
Ctpoenne aTroma

KnaccuduunpoBath U3y4eHHbIE XUMHYECKHUE DJIEMEHTHI U
ux coenuHeHus. CpaBHUTh CBOMCTBA BEIIECTB, MPUHAIIEKANIAX
K pa3HbIM KjaccaM, XHMHWYECKUE 3JIEMEHTBl Pa3HbIX TPYIIIL.
VYcranaBnuBaTh BHYTpHU- u MEXKIIPEAMETHBIC CBSI3H.
®opmynupoBath nepuoandeckus 3axkoH .M. Menneneesa u
pacKpbIBaTb  €ro  CMbICI.  XapakTepu3oBaTh  CTPYKTYPY
nepruoaudeckoil Tabnuusl. Paznuuars nepuonpl, A- u b- rpynmnsl.
OOBSICHATH,  (PUBMYECKUM  CMBICI  TOPSIKOBOTO  HOMEpa
XUMHYECKOTO AJIEMEHTa, HOMEPOB I'PYIIIbI U IEPUOAA, K KOTOPBIM
JJIEMEHT TMPUHAIEKUT B mnepuoandeckort cucreme JI.U.
MenpeneeBa; 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB 3JIEMEHTOB B
npeaenax MajiblX nepuoAoB W A-rpynn.  DopmylIMpoBaTh
ONpPEAECICHUS] TOHITUN «XUMHUYECKUN DIIEMEHT», «IOPAIKOBBIN
HOMEp», «MacCOBO€ UHCJIO», «HU30TOIbD), «OTHOCUTEIbHAsS
aTOMHasi Macca», <«JJICKTPOHHash 000J0YKa», <«IJICKTPOHHBIN
cioit». OnpenensTe YKUCIO MPOTOHOB, HEUTPOHOB, JIEKTPOHOB Y
aTOMOB XHMMHUYECKUX DJIEMEHTOB, HCHOJIb3Yysl MNEPUOIUYECKYIO
tabnuiry. CoOCTaBIATH CXEMbl CTPOCHHS aTOMOB IepBbIX 20
AJIEMEHTOB MEPUOAUYECKOM CHUCTEMBI 3JIEMEHTOB. Jlemath
YMO3aKJIIOYEHHE O XapaKTepe MU3MEHEHHUS CBOMCTB XMMHUYECKUX
AJIEMEHTOB C YBEJIMYCHHUEM 3apsiIOB aTOMHBIX siep. MccaenoBaTh
CBOMCTBa WM3y4aeMbIX BemecTB. HaOmonate du3ndeckue
XUMHUYECKHE TIpeBpalleHus] H3ydaeMbIx BelmiecTB. ONUCHIBATH
XUMHUYECKHE PEaKIuH, HaOJroJaeMble B XOAC SKCIICPUMEHTA.
Y4acTBOBaTh B COBMECTHOM 00OCYKIEHUH PE3YyJbTATOB OIBITOB.

CtpoeHue BeliecTna.
XUMHUUYECKAS CBA3b.

@opMyJIUPOBATh OIPEHCICHUS TMOHATHH «KOBAJIECHTHAs
HETOJISIPHAS CBSA3b», «KOBAJIECHTHAsA MOJISIPHAS CBA3b», «HOHHAS
CBSI3b», «CTEMEHb OKHUCICHUA», «IJIEKTPOOTPUILIATEIBHOCTHY.
OnpenensaTh TUN XUMHYECKOM CBSI3M B COCJAMHEHHUSIX Ha
OCHOBAaHWU XHUMHYECKOW dopMynbl. OmnpenensaTh CTENEHb
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OKHUCJICHHS 3JIEMEHTOB B coenuHeHUsX. CoCTaBIATh (OPMYJIBI
BEIIECTB MO CTEMEHH OKHUCICHHA dyeMeHTOB. COCTaBIATH
CpaBHUTEIbHBIEC U 00001AI0IINE TAOJIUIIBI, CXEMBI.

PesepBHOE Bpems 1
Uroro: 68 4 6
9 KJIACC.
Ne | Ha3Banue paznena KommuectBo | Kontponsnslg IIpakTtnyeckue
/1 4acoB paboThI paboThI
1 [ToBTOpEHME OCHOBHBIX BOIIPOCOB Kypca 8 3
KJacca
2 MHoroo0Opa3ue XuMHYECKIX PEeaKIHii 15 1 2
3 MHuoroo0pa3ue BemecTn 44 2 5
4 Kpatkuit 0630p BakHEHIITNX OpraHUYECKUX 4 - -
BEIIECTB
PezepBHOE Bpemst 2 - -
Hroro 68 3 7

B aBTOpCKYIO TpOrpaMMy BHECEHBI HEKOTOPHIE H3MEHEHHS.
Pe3epBHOe BpeMs (3 yaca) UCIIONIB3YETCsI CIEAYIOMMUM 00pa3oMm:

. 1 gac - Ha npoBeeHne 0000IaroIIero ypoka mo reMe « OCHOBHBIE TTOHSATHSI XUMHHU»

¢ lyac - Ha pemeHue pacueTHbIX 3a1auy «HaxoxaeHune MaccoBOW JOJIM PACTBOPEHHOI'O BEILIECTBA B PacTBOPE.
Boluncnenre Maccel paCTBOPEHHOT'O BEIIECTBA U BOJIBI JJIsI IPUTOTOBJIEHUS PACTBOpPA ONMPEAECICHHON KOHIEHTPALUI

¢ 1 4ac - Ha npoBeaeHUEe 0000IIAIOIIETO YPOoKa 10 TeMe «BakHeilIre KiIacchl HEOPraHMYEeCKUX COCTMHEHUN»

. 3uaca — Ha MpoBeIeHNE 0000IIAOIIET0 YPOKa 3a KypCc XUMUH 8 Kitacca

OO0ocHOBaHHUe: TIPU M3YYCHUH HAa3BAaHHBIX TEM HEIOCTATOYHO BPEMEHHM JJISl MPOBEICHUS OOOOIIAIONINX YPOKOB U YPOKOB IIO
pPEIICHUIO PacYETHBIX W KAYECTBEHHBIX 3a7]a4, a YPOKM OTH HEOOXOJUMBI, TaK KaK HAIMpPaBJICHBl HA PEATU3AINHNIO BAKHEHIIIHX
TpeOOBaHMI K 3HAHUSAM y4YalINXCS — MPUMEHEHUE MOTyYeHHBIX Y Y /] 15 BRIIOJHEHUS TPCHUPOBOYHBIX YIPAXKHEHUN M MTOATOTOBKE
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K KOHTpOJIBHOfI pa6OTC. O606H1a}0mee TCCTUPOBAHUC TMO3BOJIACT BBIABUTL CTCIICHD OBJIAJICHUA YYAIIUMUCA 3HAHUAMU 110 OCHOBHBIM

BOIIPOCAM Kypca OpraHHu4eCKOW XMMHUU; TOTOBHOCTH K caadye EI'D nmo xumum.

dopMynupOBKa HA3BaHUM pa3/iesIoB U TEM COOTBETCTBYET aBTOPCKOM mporpamme. Bee nmpaktuueckue paboThl,

JI€MOHCTpalMH, J1a00OpaTOPHBIE OMBITHI B3SThI U3 MPOrpaMMbl Kypca xumuu Juist 8-9 knaccos aBropa H.H. T'apa.

KAJIEHIAPHO - TEMATHYECKOE IIVIAHUPOBAHUE YPOKOB XUMMHWU B 8 KIIACCE (2 YACA B HEJEJIIO).
J}YSOKa J;; Tema ypoka /s Jlata ypoka
O T. [To mnany Io dakry
Paznen 1. OcHOBHBIC TTOHATHS XHMUH.
Tema 1. [leppoHavaJIbHbIE XUMUYECKHE TTOHSATHUA.
1. 1 [Ipenmer xumuu . BeliecTBa 1 MX CBOMCTBA. §1 Bomp. 1-4 ctp. 6-7; BOMp. 5 — MUCHM.
2. 2. Meropl I03HAHUS B XUMHH. §2, ctpl1 Bomp.1,2 + TecToBBIE 3aaHMsA
3. 3. I[MpakTuueckas pabora Nel. §3
[IpaBua TexHUKH 6€30IMaCHOCTH MpH paboTe B XUMUYECKOM KaOHHETe.
O3zHakomIIeHHE ¢ Ja00paTOPHBIM 000PYTOBAaHUEM.
4. 4. YucThIe BEMIECTBA M CMECH. §4, Bomip.1-5, ctp.17
5. 5. IpakTudeckas padora Ne 2. OdrcTka 3arpsS3HCHHOM MOBaApEHHON COJIH. §5, ynp.5-6, ctp.20
6. 6. Du3HIeCKue U XUMUICCKHE SIBICHUSI. XUMHYCCKHAE PEAKITHH. §6, ctp. 24, Bonp. 1-3 + TeCTOBBIE 3a1aHKA
7. 7. ATOMBI ¥ MOJICKYJTBI, HOHBI. §7, Bomp. 1,3,5,8, ctp 28 + TecToBBIE
3aJIaHUs
8. 8. Kpucraminueckue pemerku. §8, crp. 32, Bomp. 1,3 + TecToBble 3amaHus
9. 9. [IpocTbie U CIOXKHBIE BELIECTBA. §9,10 Bomp.1,3 + tectsi cTp. 36
10. 10. | SI3BIK XMMHH. 3HAKH XUMHYECKHX HJIEMEHTOB. §11, 12 Bomp. 1,3 + rectsl crp.41
11. 11. | 3aKoH MOCTOSHCTBA COCTAaBA BEIIECTB §13, Bomp. 2, c1p.46
12. 12. Xumudeckue GopMyIibl §14, Bomp. 2,3,4, ctp. 49
13. 13. MaccoBast 0J1s1 XHMUYECKOT0 3JIEMEHTa B COCTHHEHHH. §15, Bomp. 2,4 + TecThl, cTp.53-54
14. 14. | BaneHTHOCTh XMMHYECKHX 3JIEMEHTOB. §16, Bomp. 3,4 + Tectsl, c1p. 48
15. 15 CocraBieHre XUMUYECKHX (OpMy1 OMHAPHBIX COETUHEHUH 10 §17, Bomp. 2,5,7, c1p.60
BaJICHTHOCTH.
16. 16. ATOMHO-MOJIEKYJISIPHOE YUCHHE. §18, Bonp.2,3, cTp.62
17. 17. | 3aKoH COXpaHEHHsI MAaCChI BELIECTB. §19, Bomp. 1, 4 + Tectl, cTp. 65
18. 18. XUMHUYECKHE YPaBHEHMUSL. §20, Bormp. 3, 4, 6, ctp. 67-68
19. 19. THIIBI XUMUYECKHMX PEAKIHIA §21, Bomp. 2,3, ctp.71
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20. 20 IToBTOpenue u 06o01meHne no Teme «IlepBoHavanbHbIe XMMUUECKUE §1-21 moBTop., ynp. 5, c1p.58, ynp.4,cp 60,
TOHATUA yop. 3, ctp. 67
21. 21. Konmponvnas paboma Nel no meme: «llepgonauanvhvie xumuyeckue
NOHAMUS.
Tewma 2. Kucnopon. ['openue.
22. 22. Kucnopon. §22, Bomp. 1, 4, 6, cTp. 75.
23. 23. XuMudeckre CBOMCTBa KUCIOPO/a §23, 24 Bomp. 4, 6, 7, c1p. 80
24, 24. [paktnueckas padora Ne3. [TonyueHue u cBoiicTBa KUCIOPO/A. 825
25. 25. O30H. AJIOTPOIHS KUCIOPOA §26, Bonp. 1 + Tectsl, cTp. 87
26. 26. Bo3ayx 1 ero cocras §27, Bomp. 1, 3, 4, ctp. 91
Tewma 3. Bonopo.
27. 27. Bomopon. §28, Bomp. 2, 4 + tecThl, cTp. 96
28. 28. Xumudeckue cBoiicTBa Boopoia. Ilpumenentue. §29, Bomp. 3, 4, ctp. 101
29. 29. [Mpaktndeckas padora Ned. «[lomyueHne BOJOpO/Ia U HCCIIEOBAHHE €TI0 830
CBOICTBY
Tema 4. Bona. PacTBopsI.
30. 30. Bona. §31, Bomp. 1,4, 5, ctp.106
31. 31. dusnueckre 1 XMMUYECKUE CBOICTBA BOJILI. §32, Tectol, cTp. 109
32. 32. Bona — pactBoputens. PacTBopsI §33, Bomp. 5 + Tectl, c1p. 113
33. 33. MaccoBas 10715 pacTBOPEHHOT'O BEIIECTBA. §34, Bomp. 4, 5, crp. 116
34. 34. Perenue pacuernsix 3agau «HaxosxaeHue MaccoBoi g0nu pacTBopeHHoro | §34 moerop., 3ama4n 7, 8, 9
BELIECTBA B PACTBOPE.»
35. 35. [MpakTryeckast pabora NeS. IIpuroToBiieHHE PacTBOPOB COJIEH € 835
onpeieIeHHOW MacCOBOM JI0JIell pacCTBOPEHHOT'O BellleCTRA
36. 36. [MoBTOpenue u 0006IeHue 1o TeMaM «Kucmopomy, §22-35, 3amaum: 6 ctp.117, 4 c1p. 113, 2,
«Bonopon», «Bona. PacTBops». ctp.106
37. 37. Kontponehas padora Ne 2 o remam «Kucnopon», «Bonopon», «Bona.
PactBopsD».
Tewma 5. KosinuecTBeHHbIE OTHOUIEHUS B XMMUMU.
38. 38. Monp — enuHULIa KOTMYECTBA BelecTBa. MoisipHas Macca. §36, Bomp. 3, 5 + Tecthl, cTp.122
39. 39. BbIYHCIIEHHS IO XUMUYECKHM yPABHECHHUSAM. §37, Bomp. 1,2, ctp.125
40. 40. 3akoH ABorazipo. MomsipHblil 00beM ra30B. §38,ctp. 126-127, Bomp. 1, cTp. 128
41. 41. OTHOCHTENBHAS TIOTHOCTh Fa30B §38,ctp. 127 -128, Bomp. 3, crp. 128
42. 42. OObeMHBIE OTHOLIEHUS Ta30B IIPU XUMUYECKHX PEaKIUIX §39, 3amaun 2, 3, crp 130.

Tema 6. Baxxneiiune kinaccbl HEOPraHUYECKUX COCTMHEHUM.
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43. 43. Oxcuasl §40, Bomp. 2, 4, ctp. 135
44, 44, Tunpoxcuapt. §41, Bonp. 2, 3amava 3, ctp. 139
45. 45. XMMHYECKHE CBOHCTBA OCHOBAHUH. §42, Bonp. 2 + Tectsl, c1p. 144-145
46. 46. AmboTepHBIC OKCHIIBI U THIPOKCHIBI. §43, Bomp. 4 + TecThl, cTp.148
47, 47, Kucnorsl. §44, Bomp. 3, 3agaua 4, ctp. 152
48. 48. XUMHUYECKHE CBOMCTBA KHUCIOT §45, Bomp. 3, 4, crp. 155
49. 49. Conu §46, Bomp. 2, 3, ctp.160
50. 50. CBolicTBa coien §47,ctp. 161-162, Bomip. 1, 5, cTp. 164
51. 51. I'eneTnueckas cBSI3b MEX]1y OCHOBHBIMHU KJIACCAMHM HEOPTaHUYECKUX §47,ctp. 163-164, Bonp.3, ctp.164
CoeMHEH U
52. 52. IMpakTuyeckast pabora Ne6. Perrenne skcriepuMeHTalIbHBIX 3aa4 1o Teme | 848
«OCHOBHBIE KJTACCH HEOPTAHUYECKMX COSTUHEHUI
53. 53. [ToBTOpenue u 06o0MIeHNE IO TeMe «BaxkHeHme Ki1acchl 840-47, ynp.2, ctp.164, pazoOpaTh cxemy,
HEOPTraHMYECKMX COETMHEHUI crp. 162-163
54. 54. KonTponbHas pabora Ne3 no treme: «OCHOBHBIE KJIaCChl HEOPTaHHMYESCKHX
COCTTMHEHU.
Paznen 2. Ilepuoandeckuii 3aKOH ¥ NEPUOANYECKAs CUCTEMA
xuMuueckux anemeHToB .M. MenaeneeBa. CTpoeHue aroma.
Tema 7. I[leproanyueckuii 3aKkOH U CTPOEHHUE aTOMA.
29, 1. Knaccupukanys XUMHYECKHX 2JIEMEHTOB §49, Bomp. 1, 3, 5 cp. 171
56. 2. Ieproauueckwuii 3akon JI. 1. Menneneesa. §50, Bomp. 2, 3anaya 3 + tectsl, ctp. 176
o7. 3. Ieproauueckast TaOIMIA XAMHUECKAX DJIEMEHTOB . §51, Bomp. 3, Tectsl, ctp.180
58. 4. CtpoeHue aToMa. §52, Bomp. 3 + tecthl, cTp. 184
59. 3. PacnionosxeHne 31€KTPOHOB 110 SHEPTETHYECKUM YPOBHSIM. §53, Tects, cTp. 188
60. 6. 3HauyeHne TEPHOTUUECKOrO 3aKOHA. §54, Bomp. 1, 3, c1p.190
61. 7. IMosTopenue u 0006IeHKe Mo TeMe: [lepronuueckuil 3akoH u nepuoau- | §49-54, Bomp. 1, ctp. 188, Bomp.2, ctp184
yeckas cucreMa Xxumuueckux sneMeHnToB M. 1. MengeneeBa. CtpoeHue
aToMa.
Paznen 3. Crpoenue BeniecTna.
Tema 8. CTpoeHue BeleCTBa. XUMHYECKasl CBA3b.
62. 1 DIIEKTPOOTPUIIATETEHOCTE XUMHYECKHX DJIEMEHTOB §55, Bonp. 1 + Tecthl, cTp. 193
63. 2. KoBanenrtnas cBs3b. [lonspHas 1 HemonsipHAast KOBaJCHTHBIE CBS3U §56, ctp.194-196 no nonnoii, Bomp. 2 (6, B),
3, ctp.198
64. 3. WonHas cBsI3b §56, ctp. 196-198, Bomp. 4, cTp.198
65. 4. BaneHTHOCTH U cTeleHb OKUCIICHUSI. §57, Bomp. 1, ctp. 202
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66. 6. [ToBTOpenue u 06001IeHME 10 TeMe: «CTPOCHHE BEIIECTB. XUMHUYECKas 855-57 moBTop., 3axa4a 3, ctp. 202, TeCThI
CBS3b» cTp.193

67. 7. Kontponbhas pabora Ne4 mo temam: «lleprnognyeckuii 3akon. CTpoeHne
atoma. CTpOoeHHE BENIECTB. XUMHUUECKas CBSI3b»

68. 1. O0o0meHune, cucTeMaTH3anus 1 KOPPEeKIus 3HaHUH yJarmxcs 3a Kypc xumuu 8 | Pabora ¢ Tecramu (MHAMBUIYaIbHBIE
Kjlacca 3a/1aHus)

Hroro: 68 yacos.
KonTtponeHbix pabor - 4 yaca
[IpakTdecknx padoT — 6 4acoB

KAJIEHJAAPHO - TEMATUYECKOE IINTAHUPOBAHHUE YPOKOB XUMHUHN
B 9 KVTACCE (2 YACA B HEJIEJITO).

No Tema ypoxka Jomarinee 3aianme Jlara npoBeneHus
YPOKa IJ1aH ¢akr
1 2 3 4 5

PA3JIEJI 1. HOBTOPEHHUE OCHOBHBIX BOITPOCOB KYPCA 8

KJIACCA (3 yaca)
1 BBoanbiit uactpykrax no Th. [13 u [ITXD JI.U. Menneneera. CtpoeHne

aToma
2 Xumuyeckas cBsi3b. Kpucranmmueckue pemerku
3 Krnaccel HeopraHnueckux coeuHeHHH

Pa3nen2. Muoroo6pasue xumudeckux peakuuii (15 4). Tema 1. Knaccupukanusi XuMUYeCKHX peakuuii- 7 yacos
4 Knaccudukanus XuMHUYECKUX peakuii 10 COCTaBY. [ToBTOPUTH 3aIIUCH B TETPAIHU 32
8 KJacc.

5 OKHCIIUTETbHO-BOCCTAHOBUTENIbHBIEC PEAKLIUH. &1
6 Tennosie 3 HEKThI XUMUYECKUX PEAKITUN. &2
7 CKOpOCTh XMMHUYECKUX PEaKIUH. &3
8 IIpakTnueckas padora Nel. M3zyuenue BiusHUs yCI0BUN IPOBEACHUS &4

XMMUYECKON peakIui Ha €€ CKOPOCTb.
9 O6patumele peakuuu. [ToHsITHE O XMMHUYECKOM PaBHOBECHH. &5
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10

| Pemenue 3amau

| 3ananus, TecThl.

Tema 2. XuMnyeckne peakiiuu B BOJIHBIX pacTBopax-8 yacos

11 CymHOCTh mporiecca IEKTPOIUTHICCKON JUCCOIMAIIHH. &6

12 Jlucconumarus KACioT, OCHOBAHHMA, COJIEH &6

13 CnaOble 1 cHIIbHBIC ATEKTPOJIUTEI. CTENeHb UCCOIHAIUN. &8

14 Peakuinyu noHHOTO 0OMEHA U YCJIOBUSI X IPOTEKAHMUSI. &9

15 I'maponus coneit &10

16 XHUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHUYECKUX COCTUHECHUM . IToBTOPHUTH 3aMUCH B TETPAJIU.

17 IIpakTnueckas padora 2. Penienne sKciepuMeHTaIbHBIX 3a/1a4 110 TEME &11, oTuér.
«CBOMCTBA KUCJIOT, OCHOBaHMH, COJIEH KaK JIEKTPOJIMTOBY.

18 KonTpoabsHas padora 1 mo temam «Knaccupukamusi XuMHIeCKHX [ToBTOPUTE 3aITHCH B TETPAJIN.
peakuuiiy U «XMMHUYECKHE PeAKIMU B BOJHBIX « .

Pa3nen 3. Muorooopasue BemecTB ( 44 4)
Tema. Hemerasnl -2 yaca.

19 OO0mmas XxapakTepHUCTHKAa HEMETAIIORB TI0 WX MOJIOKECHHIO B epuondeckoir | KoHcrekr
cucteMe xumuaeckux anemenToB JI.M1.MenaeneeBa

20 BoopoHbie coeqmHeHns HEMETaIJIOB Koncmexr

Tema 3. I'asiorensl- S yacos

21 XapakTepucTUKa rajJoreHoOB. &12

22 X7op. &13

23 XJI0pPOBOJIOPOI: TIOJYyYEHUE U CBOMCTBA. &14

24 CosstHast KUCJIOTA U €€ COJIH. &15

25 IpakTuyeckas padora Ne3:«llonyyenue congaHONM KUCTOTHI U n3ydyeHue ee | &16, otuér
CBOMCTB»

Tema 4. Kucsopon u cepa — 7 yacos.

26 XapakTepucTUKa KUCIOPO/Ia U CEPBI. &17

27 CBoiiCTBa U IPUMECHEHHUE CEPBHI. &187

28 CepoBonopoa. Cynbhusl. &19

29 Oxcun cepsl (IV). CepHucras KucioTa. &20

30 Oxcun cepsl (VI). CepHast KMCIIOTa U €€ COJIH. &21

31 IIpakTnueckas padora 4. &22, oTuér

Pemenne SKCIICPUMCHTAJILHLBIX 3a1a4 11O TCMC « KI/ICJ'IOpOI[ " cCpa»
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| Pemrenne pacyeTHsIX 3a1a4

Tema 6. A3ot u pocdop — 8 yacos.
32 Xapakrepuctuka azora u gocdopa. Pu3nUECKue 1 XUMUIECKHUE CBOWCTBA &23
a3ora.
33 AMMUaK. &24
34 IIpakTnuyeckas paéora 5. &25, oTuér
[Toyuenne amMmmMuaka u W3y4eHHE €ro CBOMCTB.
35 Conm aMMOHWUSL. &2627
36 A30THas KUCIIOTA. &28
37 Conmt a30THOM KHCIIOTEHI. &28
38 docdop. &29
39 Oxcup dochopa (V). DochopHast KHCIOTA, €€ COJIH. &30
Tema Yriiepoa u KpeMHHH — 9 yacoB
40 XapakTepucTUKa Yriiepoaa U KpeMHUs. AJITTOTPOIIHS YIepo/ia. &31
41 XVWMHUYECKUE CBOMCTBA yriiepoa. AcopOrusi. &32
42 Oxcun yriepona (1) - yrapusrii ras. &33
43 Oxcun yraepona (IV) - yrnekucnerii ras. &34
44 YrosbHas kuciaoTa u ee coym. KpyroBopot B npupoe. &35
45 IIpakTHyeckasi padora 6. [Tomydaenne okcuaa yriepoaa (IV) uzyuenne ero | &36, otuér
cBolicTB. Pacro3HaBanne kapOOHATOB.
46 Kpemuwnii. Oxcun kpemuus(1V). &37
47 Kpemuunesas kuciora u e€ conu. Crekio. [lemenr. &38
48 KontpoJabHas pa6ora 2 no teme «Hemeramiby. IToBTOPUTH 3aNKCH B TETPAIU
Tema Metajuibl (0011asi XapakTepucTKa)-13 yacoB
49 XapakTeprucTHKa METAILJIOB. &39
50 HaxoxpaeHue B mpupoie u o01iue crnocoObl NOTydeHUsl. &40
51 XHUMHUYECKUE CBOMCTBA METAJUIOB. DIIEKTPOXUMHUYECKUH Psi/i HANIPSKEHUN &41
METaJUIOB
52 CruiaBel. &42
53 [IlenouHbIC METAILITBI. &43
54 Maruwii. [llenoyHo3zeMenbHbIE METAIIIbI. &44
55 Baxxneime coequHeHNs Kaablusd. JKeCcTKOCTb BOIBI. &45
56 AJIOMUHUMN. &46
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57 Baxneiiime coeqMuHeHNS aJTIOMUHUS. &A47

58 Keneso. &48
59 CoenmHeHHS Kelesa. &49
60 IIpakTunyeckas padora 7 &S50, oTuér
Pemenne OKCIICPUMCHTAJIbHBIX 3a/1a4 110 TCMC « MerTajuisl 1 UX COCAUHCHU
61 KonTpoabHasi padora 3 no teme «MeTa/LuIbI» [loBTOpPUTH 3an1ICH B T€Tpaau

Pa3nen 4. Kparkuii 0030p BaskHeillIMX OpraHuveckux BemiecTs (74)
Tema IlepBoHayajibHbIe NpeacTaBIeHNs 00 OPraHUYeCKUX BellleCTBaX — / 4YaCOB

60 Opranunyeckast xumusi. [lpenenbHble (HachIIEHHBIE) YTIIEBOAOPOIBL. &51,52

61 HenpenenbHble (HEHACHILIEHHBIE) YIIIEBOOPOIBI. &53

62 [Tonumepsl. [TponsBoauble yrieBooposoB. CIUpTHI. &54 &55

63 Kap6oHoBbie kucioTbl. CiioxHbIe 3pupbl. Kupsbl. &55

64 YrneBoasl. AMUHOKHCIOTHIL. benku. &56-57

65 0O600111€H1e OCHOBHBIX TEM [ToBTOPUTH 3aLIMCH B T€TpaIn
66 O060011eHIEe OCHOBHBIX TEM [ToBTOPUTH 3amKCH B TETPAIH
67 0O600111€H1e OCHOBHBIX TEM [ToBTOPUTH 3aLIMCH B T€TpaIn

8. Onucanue yueOHO — METOAMUYECKOTO ¥ MaTePHAIbHO-TEXHIUUECKOTo olecreueHus: 00pa3oBaTeIbHOM IS TEIbHOCTH.

HopmaTtuBHbIE JOKYMEHTHI, 00€CIIeYnBAOIINE peaTr3anuio GeaepaabHOr0 TOCYAapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAapTa 00IIero 0Opa3oBaHus
DeodepanvbHulil YPOBEHb

1. Ilpuka3z MunucrepcTBa o0pa3oBanus U Hayku Poccutickoit @eneparuu ot 17.12.2010 Ne 1897(3apeructpupoan Muntoctom Poccnn 01.02.2011 1. Neo
19644), B pen. [IpukazaMunooprayku Poccun o1 29.12.2014 Ne 1644) «O6 yrBepxaeHun (eaeparbHOro rocyIapCTBEHHOI0 00pa30BaTeILHOIO CTaHAapPTa
OCHOBHOTO 00111eT0 00pa3oBaHUs;

Metouueckre MaTepralibl, 00ecredrBaroie peaan3annio GerepaabHbIX TOCyJapCTBEHHBIX 00pa30BaTENIbHBIX CTAHAAPTOB 00IIEro 00pa3oBaHUs

1. [IpumepHas ocHOBHAsi 0Opa3oBaTenbHas MporpaMma OCHOBHOTO o01iero oopasoBanus (0100peHa pemenueM (eaepaibHOro yueOHO — METOINYECKOTO
o0beAMHEeHUs 1o 001IeMy 00pa3oBaHuio, TPOTOKOa OT 8 ampens 2015 r. Nel/15),

3. [IpumepHas mporpamMmma 1o y4eOHBIM MpeaMeraM. Xumus. 8-9 Kiacchl: MPOEKT.- 2-¢ u3f., fopad. M.: [Ipocsemenue, 2011. (CtanaapTsl BTOPOro
MTOKOJICHUS).

Y4eOHO-MeTOMIECKUI KOMILUIEKT 1o XuMuu s 8-9 kimaccoB O.C.I"abpuensaa

Cocmas YMK:

Astopckas nporpamma: ['apa H.H. IIporpammsl o61eo6pa3oBarenbHbIX yupeskaeHnil. Xumus. [lpenmernas nunus yueonukos I.E.  PynsuTtuca,
@.I".®enpamana- M.: IIpocsemenne, 2011.
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consultantplus://offline/ref=369EFE88C44E47EB2E07DDE71C47A1481F625F533767002D610B956E4614407CBCACE7D722A65D5Aj7nBM

2.Pymsutuc I'.E. Xumus: 8 ki1.: yueb. ans obmeobpaszosar. Yupexnaenuii / I.E. Pynsutuc, ®@.I'. ®enpaman. — M.: IIpocBenienue.

3. Xumus: 8 KII.: SIEKTPOHHOE MPUIIOKEHUE K YICOHUKY.

4.Pymsutuc I'.E. Xumus: 9 xn.: yueb. 1 odmeobpazosar. Yupexaenuii / [E. Pymutuc, @.I'. ®enpaman. — M.: [Ipocsenienue.

5. Xumust: 9 KI1.: SJIEKTPOHHOE MPUJIOKEHUE K YICOHHUKY.

6.'apa H.H. Xumus: 3amauauk ¢ «nomonraukom»: 8-9 xinaccel / H.H. I'apa. — M.: [IpocBernienue.

7.I'apa H.H. Xumus. Paboune nporpammel. [Ipeamernas nunus yueonukos I.E. Pymsutuca, ®.I'. ®enpamana. §-9 knacesr/ H.H. I'apa. — M.: IIpocBemienue.
8.Pamenkuit A.M. Xumusi: nuaakrudeckuii Matepuai: 8-9 kit / A.M. Pageukuii. — M.: [IpocBemenue.

9.I'apa H.H. Xumus. Ypoxku: 8 k. / H.H. I'apa. — M.: TIpocBemienue.

HNuTepHeT pecypcebl:

http://www.mon.gov.ru MuHHuCTEpCTBO 00pa30BaHUs U HAYKH

http://www.fipi.ru [Topran ®UIHN — deaepanbHblii KHCTUTYT MEAArOTMYSCKUX U3MEPEHHUN

http://www.ege.edu.ru TTopran EI'D (urdopmanmonnoit nomyiepxku EI'D)

http://www.probaege.edu.ru ITopran Enunbiii s5x3amMeH

http://edu.ru/index.php ®enepanbHbliii mopran «Poccuiickoe 0Opa3oBaHHE»

http://www.infomarker.ru/top8.html RUSTEST.RU - ¢enepasbHblii IIEHTP TECTHPOBAHHSL.

http://www.pedsovet.org Beepoccuiickuii Marepret-Ileacoser.

http://ru.wikipedia.org/ - ceo6oHas SHIMKIOIE NS

http://bio.1september.ru/http://him.1september.ru/ snexTpoHHast BepcHsi ra3eThl « XUMHSD»,

noprtan (MeTtoauueckue pa3pabOTKU IS YPOKOB XUMUH, PE3CHTAIIHH);

http://www.uroki.net — pa3paboTku ypoKoB, ClieHapHH, KOHCIIEKTHI, TOYPOYHOE TIAHUPOBAHHKE;

http://WWw.it-n.ru — ceTb TBOPYECKHUX YUUTEIICH;

http://festival.1september.ru/ - ypoku u npe3enranuu;

http://infourok.org/ — pa3paboTku ypoKOB, Ipe3eHTALIHH.

http://kontren.narod.ru - uaGopMaHOHHO-00pa30BATEIbHBIN CAUT IS T€X, KTO U3y4aeT XUMHIO, KTO €€ MPENoIaeT, UIA BCEX KTO HHTEPECYSTCsl XUMHUEH.
http://www.alhimik.ru/ - AnxuMHK OJMH U3 JIy4IIUX CAUTOB PYCCKOSI3BIYHOTO XMMHUYECKOTO VIHTepHETa OPHEHTUPOBAHHBII HA YUUTEIIS U YICHUKA,
[PEroIaBaTelis U CTYCHTA.

MarepHuaibHO - TEXHHUYECKOS U HH(POPMAIIMOHHO - TEXHUYECKOE 00eCIeYeH e peIMeTa.

Ilepeuens nabopamoprozo 060py0068aHus, NpuU 8bINOIHEHUU NPAKMUYECKUX pAOOmM NO XUMUU 30 KYPC OCHOBHOU 00ujell UKObL.
1.ITpuGops! 1 060pyIOBaHKE ISl IPAKTUIECKOH PaOOTHI.

O6opynoBanue:

MukporabopaTopust XMMUYECKas;

MPOOHUPKHU CTEKIISTHHBIE;
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KOJIOBI KOHHYECKUE;

cTakaHbl CTEKJISHHBIE Ha 50 MII;

NAJIOYKU CTEKIISTHHBIE;

TPYOKH COETMHUTEIBHBIE: CTEKIISTHHBIC, PE3HHOBBIC;

POOKH pE3UHOBEIC;

CIUPTOBKU;

IITaTUB JIAOOPATOPHBIN;

LITaTUB JUIsl MPOOUPOK;

BOPOHKA CTEKJISTHHAS;

acOecToOBast CeTKa;

JTyYUHKU.

2.PeakTuBHI:

KHUCJIOTHI: hocopHasi, a30THAS,

LIEJIOYH: THAPOKCU HATPUSL, THAPOKCH]T KaJIbIIHS;

ocHoBanwust: ruapokcua meau (1) , ruapoxeny xenesa (111);

coyii: KapOOHAT Kablus, XJIopua Hatpus, xiaopua meau (I1), HuTpar cepedpa, xmopua Oapusi, KapOOHAT HATPHS, XJIOPHI ATIOMUHHS, TIEPMaHTaHAT KaJusl,
HUTpAT Kalusi, MEeTHBINA Kynopoc, cyinbdat xenes3a (l11), cynpdaT nunka, cynepdocdar, aMMuadHas ceauTpa, MOYeBHHA (KapOaMuI), XJIOPU]T Kajusl,
cynbdaT HaTpus, CUIIMKAT HATpUs, CyIbdaT allOMUHUS;

MIPOCTHIE BELIECTBA: YIOJIb, LIMHK, KEJIe30, ATFOMUHUNA, MarHUl, Me/lb, CBUHEI];
CJIOXHBIE BEIIECTBA: MpamMop, caxap;

WHMKATOPHI;

okcusl: meau (11), okcun mapranma (1V);

3.0Oprannyeckue BellecTBa:

COJIM: alleTaT HaTpus, (PEHOJIAT HATPUS;

KHUCIIOTBI: YKCYCHAsl KUCJIOTa, MypaBbHHAsl KUCIIOTA, OJIEMHOBAS;

CHUPTHI: 3TAHOJI, U30TIEHTUJIOBBIH, TIHILIEPUH, TPOIAHOJT;

0eH30:1, PeHoIT;

Cucmema oueHusanus 6 npeomeme XumMus:

1. O1ieHka yCcTHOTO OTBETA.

OtmeTka «5» :- OTBET MOJHBIN U MPaBUIBHBIA HA OCHOBAaHUH W3YUYEHHBIX TEOPUH;

- Marepual U3J0XKEeH B OMPEICTICHHON JIOTUYECKOM MOCIeI0BATETFHOCTH, JIUTEPATYPHBIM SI3bIKOM;
- OTBET CAMOCTOSITEIIbHBIA.
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OtmeTka «4» ;- OTBET NOJHBINA U IPAaBUIbHBIA Ha CHOBAHUU U3YyUEHHBIX TEOPHUIL;

- MaTepHal U3JI0KEH B ONPECIICHHOM JIOTHYECKON MOCIeI0BaTEeIbHOCTH, MPH STOM JOMYIIEHBI JBE-TPU HECYIIECTBEHHBIE OIIMOKH, UCTIPaBICHHBIE 110
TpeOOBAHUIO YUUTEIS.

OtmeTka «3» :- OTBET HOJHBIN, HO IPU 3TOM JIOIYIIIEHA CYIIIECTBEHHAs OLIMOKA U OTBET HEMOIHBIN, HECBSI3HBIM.

OtmeTKa «2»:- 1pu OTBETE OOHAPYKEHO HEMOHMMAaHUE yJyalllUMCs OCHOBHOI'O COJIEpKaHusl y4eOHOTro MaTepuraia Uil JIOMYIIEHbI CYIIECTBEHHbIE OLINOKH,
KOTOpBIE yYalUiicsi HE MOKET UCIIPABUTH MPH HABOSIIMX BOIPOCAX YUUTENS, OTCYTCTBUE OTBETA.

2. OneHka SKCIepUMEHTAIBHBIX YMEHUN. O1IeHKa CTaBUTCSl HA OCHOBAaHUH HAOJIO/ICHUS 32 YJAIlIMMUCS U MMCbMEHHOTO OTYeTa 3a padoTy.

Otmetka «5»:- paboTa BBHIIMOJIHEHA MTOJHOCTHIO M TPABHIIBHO, CIETaHbI MPAaBUIIbHBIC HAOIIOIEHNS U BBIBOIBI;

- JKCIIEPUMEHT OCYIIECTBIIEH 10 IIJIaHy C YU€TOM TEXHUKHU OE€30MaCHOCTH U MpaBuJ pabOThI C BEIIECTBAMU U 000PYJOBaHUEM;

- MPOSIBJIEHBI OPraHMU3allMOHHO - TPYAOBbIE YMEHUS, IOICPKUBAIOTCS YMUCTOTa pabovyero Mecra 1 Mopsiiok (Ha cToJie, 3KOHOMHO HUCIOJIb3YIOTCS
PEaKTHUBBI).

OtmeTka «4» - paboTa BBINOJIHEHA MIPaBUIIbHO, CIENaHbl IPaBUIbHbIEC HAOIIOAEHUS U BBIBOJIbI, HO IIPU 3TOM 3KCIIEPUMEHT MPOBEIEH HE MOJHOCTHIO WIH
JIOTIYILIEHbI HECYIIECTBEHHBIE OIIMOKY B paboTe ¢ BellecTBaMH U 000pyI0BaHUEM.

OtmeTka «3»:- paboTa BHINOJHEHA TPaBUIILHO HE MEHEEe YeM HaIOJIOBUHY WM JIOMYyIlIEHa CYHIECTBEHHAs OLINOKa B X0/1€ SKCIIEpUMEHTa B OOBSICHEHUH, B
odopmiieHHH paboThI, B COOJIFOJICHUH MPABII TEXHUKH O€30MaCHOCTH Ha paboTe C BEIIECTBAMH U 000PYI0BaHUEM, KOTOpas UCIIPABIISETCS 110
TpeOOBAHUIO YUUTEIS.

OtmeTka «2»:- pomyuieHsl ABe (U 0ojee) CyllecTBEHHbIE OMIMOKH B XOJIe: 3KCIIEPUMEHTA, B 00bICHEHUH, B 0OpMIIeHUU pabOThl, B COOIOIEHUN
IIPABUJI TEXHUKH O€3011aCHOCTH IPpH paboTe C BEIECTBAMHU U 000pYIOBaHUEM, KOTOPBIEC yJalUIICs HE MOXKET UCIIPABUTh JJaXKe 0 TPEOOBAHUIO YUUTEIIS;
- pa0oTa He BBINOJIHEHA, Y y4alllerocsi OTCYTCTBYET SKCIEPUMEHTAIbHbIE YMEHHUS.

3. OueHka yMEHUH peniaTh pacyeTHbIC 3a/JIauu.

Otmetka «5»:- B JOTMYECKOM PACCYKJIEHUH U PELIEHUN HET OLIMOO0K, 3ajaya pelleHa parloHalIbHbIM CIIOCO00M;

OTMeTKa «4»:- B JOIMYECKOM PACCY)KJIEHHH U PELICHUs HET CYIIECTBEHHBIX OIIMOOK, HO 3aaya pelleHa HepallMOHaIbHBIM CIOCOOOM, WJIU JIOMYILIEHO He
0oJiee IBYX HECYIIECTBEHHBIX OIIMOOK.

OtMeTKa «3»:- B JIOTHYECKOM PACCYKIAEHHUU HET CYIECTBEHHBIX OIIMOOK, HO JOIMYIlleHa CYLECTBEHHAsl OIIMOKA B MaTEMaTHUECKUX pacyeTax.

OTMeTKa «2»:- IMEETCs CYLLECTBEHHbIE OINOKH B JIOTMYECKOM PACCYKIEHUU U PELICHUU.

- OTCYTCTBHUE OTBETA Ha 3a/laHUeE.

4. OreHKa MUCbMEHHBIX KOHTPOJIBHBIX padoT.

Otmetka «5»:- OTBET MOJIHBIN U IPABUIIbHBIN, BO3MOXHA HECYILIECTBEHHAs OLIMOKA.

OTMeTKa «4»:- OTBET HEMOJHBIN WM JIOMYLIEHO He 0oJiee IBYX HECYIIECTBEHHBIX OIIHOOK.

Otmetka «3»:- paboTa BIIOJIHEHA HE MEHEE YeM HaIl0JIOBHHY, JOIYIIEHA OJlHA CYLIECTBEHHAs OIIMOKA U IPU 3TOM JIBE-TPH HECYILIECTBEHHBIE.

OTMmetka «2»:- paboTa BBINOJIHEHA MEHBIIIE Y€M HAIMOJOBUHY WM COJEPKHUT HECKOJIBKO CYLIECTBEHHBIX OLINOOK.

- pa0oTa He BBINOJIHEHA.

[Ipu o11eHKe BBINOJIHEHHS TUCbMEHHOW KOHTPOJIBHON paboThl HEOOXOIMMO YIUTHIBaTh TpeOOBaHUS eTMHOTO opdorpaduyeckoro pexuma.

5. O1ueHKa TecTOBBIX padoT.
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TecTsl, cocTosIIME U3 MSATH BOIIPOCOB MOKHO MCIIOJIB30BATh MOCIIE U3YUEHUS Kak10ro Marepuana (ypoka). Tect u3 10—15 BonpocoB ucnosib3yercs
ISl Iepuotndeckoro KoHTpois. Tect n3 20—30 BonpocoB HE0OX0AUMO UCHIOIB30BATh JJISI HTOTOBOTO KOHTPOJISL.
[Ipu oleHMBaHUM UCTIONB3YETCA CIIEAYIOUIast IKaa: Ui TeCTa U3 MSTH BOIIPOCOB
* HET OIMMOOK — OIICHKA «5»;
* 0/1Ha OIIMOKA - OIIEHKA «4»;
* JIBE€ OLIMOKH — OLIEHKA «3»;
* TPU OIIUOKH — OIIEHKA «2».
st ecta u3 30 BOIIPOCOB:
* 25—730 npaBUIIBHBIX OTBETOB — OLIEHKA «5»;
* 19—24 npaBuUIbHBIX OTBETOB — OLIEHKA «4»;
* 13—18 npaBuUIBHBIX OTBETOB — OLIEHKA «3»;
* MeHbIIIe |2 MpaBMIILHBIX OTBETOB — OIEHKA «2).
6. OneHka npoekra.
[TpoekT oIeHHBAETCS MO CIIEIYIONTIM KPUTEPHUSIM:
* coOmoaeHue TpeOboBaHMM K €ro 0(hOpMIICHHIO;
* He00OXOAMMOCTB U IOCTATOYHOCTb ISl PACKPBITHSI TEMBI TPUBEICHHONW B TEKCTE MPOEKTa WH(POPMAIINH;
* YMEHHUE 00YyJaroIerocsi CBOOOHO M3JIaraTh OCHOBHBIE H/IEH, OTPAKCHHBIEC B TIPOCKTE;
* CITIOCOOHOCTH 00YUaIOILIErocs MOHITh CYTh 3a/1aBA€MbIX WIEHAMHU aTTECTallMOHHON KOMHCCHM BOIIPOCOB U c(hOPMYIHPOBATh TOUHBIE OTBETHI HA HUX.

Temamuxa uccned0oeamenbcKux u NPOEKmMHvIX pabom:

. DKCHepTu3a MpoayKTOB MUTAHUS 10 yIaKOBKE.

. Onpenenenue KauecTBa BOJBI.

. KucnotHocTh aTMOCGhEpHBIX 0CAIKOB.

. KauecTBenHoe onpezenenue BUTaMMHA A B OBOIIAX.

. KauectBennoe onpenenenue Butamuaa C B OBOILAX.

. BolpamuBanue KpucTayioruipaTos.

. [louck Hanbonee r3(pHeKTUBHBIX METOIOB 3AIIUTHI METAJUIOB OT KOPPO3HH.

O\ LB W —
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	Задачи учебного предмета:
	 привить познавательный интерес к новому для учеников предмету через систему разнообразных по форме уроков изучения нового материала, лабораторные и практические работы;
	 создавать условия для формирования у учащихся предметной и учебно-исследовательской компетентностей:

