MyHuumnanbHoe bloaxKeTHoe obuieobpasoBaTeibHOE yupexaeHne

«'MmHa3ma Nol»

AHHOMayusa K paboyelii npo2pamme

PaGouas nporpamma yueGHOro Kypca XMMUHU COCTaBJIEHa Ha OCHOBE
®denepanbHOM MPOrpaMMbl OCHOBHOT'O 00111eT0 00pa3oBaHus 1o Xxumuu, [IporpaMmmbl
Kypca Xumuu Jijis yaamuxcs 8-11 kinaccoB 06111e00pa3oBaTeIbHBIX YUPEKICHUM
O.C.I'abpuensna, ['ocynapcTBeHHOro 00111€00pa30BaTENbHOTO CTaHAAPTa U
paccunrtana Ha: 34 yaca — 11 knacc. TeopeTnueckyo OCHOBY Kypca o61ei xumuu 11
KJIacCa COCTAaBIIAIOT: COBPEMEHHbIE NIPEJICTABIICHUS O CTPOSHUU BEIIECTB
(meproIuuecKkoM 3aKOHE U CTPOCHHUH aTOMa, TUaX XUMHYECKUX CBSI3€H, arperaTHOM
COCTOSIHUY BEIIIECTBA, MOJIUMEPAX U TUCTIEPCHBIX CHUCTeMaX, KAYECTBEHHOM U
KOJIMYECTBEHHOM COCTaBE BEIIECTBA) U XUMHUECKOM Ipoliecce (Kiaccuuranuu
XUMHUYECKUX PeaKIuii, XAMUUECKON KHHETUKE U XUMUUYECKOM PaBHOBECHH,
OKHUCJIMTENbHO-BOCCTAHOBUTEINIBHBIX Mpolieccax.). Pabouas nporpamma pa3zpaborana
METOJIMYECKUM O0bETMHEHUEM YUUTENIe B COOTBETCTBUU C MOJIOKEHHEM O pabounx
porpaMMax U ONpeessieT OpraHu3aIuio 00pa3oBaTeIbHON ACSTENbHOCTH YUUTENS
B IIIKOJIE TI0 Y4eOHOMY IIpeaAMeETy «Xumusi». Pabodas mporpamMma yueOGHOTO
npeaMeTta «XuMusi» siBisieTcs yacteio OOIT COO onpenensioiieii: - CoaepKaHue; -
IUIAHUPYEMBIE PE3yJIbTAThl (JIMYHOCTHBIEC, METAIIPEIMETHBIE U IIPEIMETHBIE); -
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IHosicHuTEABLHAA 3AIINCKA

PaGouas nporpamma o xumun st 11 knacca pazpaborana Ha OCHOBE:

v ®enepanbHblii 3akoH Poccuiickoit Menepanun or 29 nexkadps 2012r Ne273 «O6 obpa3zoBaHuuM B
Poccuiickoi @enepanuny;

v @enepanbHbIi roCyAapCTBEHHBIN 00pazoBaTenbHBIN CTaHapT CpEeIHEro obuiero
oOpazoBanus/MHUHHCTEPCTBO  oOpazoBaHWst M Hayku Poccuiickoir  ®enepanmmun. — M.
:IIpocgemienne,2012 — 48c. — (CtanmapTbl BTOPOTo MOKOJIEHHUS);

v' TIpuMepHO# MpOrpamMMbl OCHOBHOTO 00LIEro 00pa3oBaHus [0 XUMUH,

v Xumus. Paboune nporpammsl. [Ipeamernas nunus yueOuukos I'. E. Pymsuruca, ®@. I'. @enpamana.
10—11 xmaccel : yueb. mocobue i 00IIec0Opa3oBar. OpraHu3aluii: 0a30BbIl  ypoBeHb /[
AdanacbeBa. — M. : [Ipocsemnienue, 2020.

v @enepanbHbIi IepedeHb yIeOHUKOB, PEKOMEHI0BAHHBIX MHHHUCTEPCTBOM 00pa3oBaHus Poccuiickoit
Odenepaniii K HMCMONB30BAaHMIO B 00pa3oBaTeIbHOM Mpolecce B 00Meo0pa3oBaTENbHBIX
YUPEXKIEHHUAX C yUETOM TpeOOBaHMIA K OCHAIIEHHIO 00pa30BaTEIbHOTO MPOoIlecca B COOTBETCTBHH C
COJIep’)KaHUEeM HAIOJHEHHsI YYeOHBIX MPEMETOB KOMIIOHEHTa rOCYapCTBEHHOTO CTaHaapTa OOIIero
00pa3oBaHusl.

v' Vuebnuk: Xumumsa. 11 kmacc: yueb. mis obieoOpasoBar. opranusamuii : 0a3oBbiii yposenb / I.E
Pymsuruc, ®.I', denpaman. —M.:[Ipocsermienue, 2021. — 223 c.

v Vuebnplii man MBOY «I'umnasus Nely» na 2022-2023 yueOHbIi rog.

[IporpaMma Mo XuMUHU Ha YpOBHE CpeIHEro o01iero oopazoBaHus pa3padoTaHa Ha OCHOBE
®denepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit deneparuny,
TpeOOBaHUN K pe3yibTaTaM OCBOCHHs QeaepaabHOil 00pa30BaTeNIbHONM MPOTPAMMBI CPEIHETO
obmero oo6pazoBanusi (DOII COO), mnpencraBieHHbIXx B DenepaqbHOM TOCYIAPCTBEHHOM
obpazoBarenbHOM cranmapte COO, ¢ yu€rom KoHuemnmmu mpenonaBaHus y4eOHOTo mpenMera
«Xumus» B 00pa3oBaTeNbHBIX opranm3anusix Poccuiickoit deaepanun, pean3yromuXx OCHOBHBIC
oOpa3oBaTelibHble MPOTpaMMbl, U OCHOBHBIX MOJOXKeHUH «CTpaTeruu pa3BUTUS BOCIUTAHUS B
Poccuiickoit @eneparuu Ha nepuoa 1o 2025 roga» (Pacnopspkenue [IpaBurensctBa PO ot 29.05.
2015 Ne 996 - p.).

Cpennee ob1ee 0Opa3oBaHNe — 3aKITIOYNTENBHAS CTYIIEHb 00IIero oOpa3oBaHusl.

Oco6eHHOCThI0 00yUYCHHUSI XUMHUH B CPEIHEH LIKOJIE SIBJSIETCS OIIOpa Ha 3HAHUS, [TOIy4ECHHBIC [IPU
M3y4eHUN XMW B 8—9 Kitaccax, UX pacuImpeHue, yriryOoJeHne U CHCTEMaTH3aIusl.

B u3yuennn xypca XuMuu O0OnbIIast poJib OTBOJUTCS XUMHUECKOMY 3KCIIEPUMEHTY, KOTOPBIN
MIPEACTABIIEH IPAKTUYECKUMH paboTamMu, 1JaOOpaTOPHBIMHU ONBITAMU U JEMOHCTPALIHOHHBIMU
akcriepuMeHTaMi. OYeHb BaXKHBIM SIBIIIETCS COOJTIOCHHE IMPABIIT TEXHUKH 0€301TaCHOCTH IpH paboTe B
XUMHYECKOH JTabopaTOpHH.

B kayecTBe IEHHOCTHBIX OPUEHTUPOB XMMHUYECKOT0 00pa30BaHMsI BEICTYNAIOT O0BEKThI, H3y4aeMble
B Kypce XMMHH, K KOTOPBIM y 00y4aroumxcst (opMUpyeTcsi HEHHOCTHOE OTHOLLICHUE.

OcHOBY MO3HaBaTENbHBIX LIEGHHOCTEH COCTABJISIIOT HAy4YHbIC 3HAHUS U HAYYHBIC METO/BI TO3HAHUSL.

Pa3Butue no3HaBaTeNbHBIX IIEGHHOCTHBIX OPUEHTALUI COAepKaHUsI Kypca XUMHH IO3BOJISIET
chopMHUpPOBaTh:

* YBaKUTEIbHOE OTHOLIEHUE K CO3UATENbHON, TBOPYECKOH eATENbHOCTH;

* IOHNMaHNEe HEOOXOJJTMOCTH 370POBOTO 00pa3a *KI3HH;

* IOTPeOHOCTH B 0€3yCIOBHOM BBHIITOJHEHUH MIPaBHJI O€30I1aCHOTO UCIIONB30BAHMS BEIIECTB B TIOBCEIHEBHOM
KHU3HH;

* CO3HATENBHBIN BBIOOp Oynymiel mpodeccuoHaIbHON e TENbHOCTH.

Kypc xumun obnagaer BO3MOXHOCTAMH U1 (GOPMHUPOBAHUSI KOMMYHHKAaTHBHBIX LIEHHOCTEH,

OCHOBY KOTOPBIX COCTaBIISIIOT ITPOLIECC OOLIEHHUS M IPaMOTHAs Pedb, CIIOCOOCTBYIOIINE:

* IPaBUJIHHOMY HCIOJIb30BaHUIO XMMUYECKONH TEPMUHOJIOTHH;

* Pa3BUTHIO IOTPEOHOCTH BECTH AMAJIOT, BHICIYIIMBATH MHEHHUE OIMIOHEHTA, Y4aCTBOBATh B AUCKYCCHU;

* Pa3BUTHIO CIIOCOOHOCTH OTKPBITO BHIPAXKAaTh U aprYMEHTHPOBAHO OTCTaMBATh CBOIO TOUKY 3pPEHHA.
Hannas pabouas mporpamMma peanusyercsa B yueOHHKE JJIsl 0011e00pa30BaTeNbHBIX OpraHu3aui

aBtopoB I'. E. Pymsutuca, ®@. I'. ®enpamana «Xumus. 11 kmacey.

Pabouas nporpamma ocBeraer cogep:xanue oOyuenns xuMud B 11 kinacce 001eo0pazoBaTenbHBIX

opranmzauuii. [Iporpamma paccunrana Ha 704 (2 4 B HEZEMIO).

Pabouas nporpamma 1o XMMHH COCTaBJIEHA Ha OCHOBE:



* pyHIamMeHTanBHOrO Aapa o0IIero 00pa3OBaHMUS;

* (henepaIbHOrO rOCYJAPCTBEHHOI0 00Pa30BaTEILHOIO CTAHAPTa CPEAHEro 001Iero o0pa3oBaHus;
* IPOrPaMMBbl Pa3BUTHUS YHUBEPCANBHBIX YUeOHBIX NEHCTBUI;

* IPOrpaMMbl JyXOBHO-HPABCTBEHHOTO Pa3BUTUSI U BOCTIUTAHUS JIMYHOCTH.

MECTO KYPCA XUMHUU B YYEBHOM IIJIAHE

CornacHo ®enepansHOMy rocyapcTBeHHOMY obpa3oBarensHoMy cTannapty (OI'OC), Ha u3ydenue
xumun B 10 xnacce orBoautcs 2 4. B Hepento, utoro 704, 3a rox. [IpumepHas nporpamma paccuuTana Ha 70
yacoB (2 pe3epBHBIX Yaca), HO COMNIAaCHO ycraBy ruMHasuu (1m.3.24) yueOHbI rom Bo 2-11 kmaccax
cocTapisier 34 Helenw, MOITOMY JaHHas pabodasi mporpaMma mpenycMarpuBaerT 68 dacoB (mo 2 yaca B
Henento) 3a roj. JlaHHble JBa yaca OBUIM COKpallleHbl 3a cyeT pe3epBHOro BpemeHu. OnuH dac
«[ToBTOpenue kypca 10 kmacca» 3aMeHEH Ha JONONHUTENBHBIN YpOK 1Mo TeMe «OKUCIUTEeNbHbIE CBOMCTBA
cepHOW M a30THOW Kucior». Bropoit wac Temsl «lloBropenne kypca 10 kmacca» HUCHONB3yeTcs Kak

00o0maromuii ypok mo teme «Xumus u xu3np» B 8 rnase. [loBropenue kypca 10 kiacca Oyner BKIIIOYEHO B
XOJI YPOKOB.

Jpyrue n3MeHeHns B aBTOPCKYIO MMPOrPaMMy HE BHOCHIIUCH.

Bri6op cucrembr obydenust 1 Y MK mo nipenmery uist peanuzanuu pabodeii mporpaMMbl OCHOBaH Ha
aHaym3e 00pa30BaTe/IbHBIX MOTPEOHOCTEH 00YJArOIIUXCS U UX POJAUTENICH.

[Iporpammoii npenycMOTpEHO IPOBEAEHUE:

- KOHTPOJIBHBIX padoT — 2;
- MPaKTHUYECKUX padboT — 3;
- 1abopaToOpHBIX padoT — 4.

Lean 00y4yeHnusi ¢ yueTom cnienupukn yueOHOro npeamera

Nzydenne xuMny Ha ypOBHE CpeTHEro 00IIero o0pa3oBaHUs HAPABICHO HA JOCTIKEHUE
CIENYIOIINX LENeH:
* OCBOCHME 3HAHUN 0 XUMUYECKOU COCTABJISIOLIEH €CTECTBEHHO -HAYYHOU KapTUHBI MUPA, BAXKHEUILINX
XUMHYECKUX MTOHITHAX, 3aKOHAX U TEOPUIX;
* OBJIaJICHVC YMEHUSAMH MTPUMEHSTh TIOTYIEHHBIC 3HAHUS JUIS1 OOBSICHEHHS Pa3HOOOPA3HBIX XHMHYECKIX
SIBIICHUI W CBOMCTB BEIIECTB, OLIEHKU POJIM XUMHUH B PA3BUTUH COBPEMEHHBIX TEXHOJIIOTUN U TOTYIEHUN
HOBBIX MaTEPHAJIOB;
* pa3BHUTHE MMO3HABATENFHBIX HHTEPECOB M HHTEILIEKTYAIbHBIX CIIOCOOHOCTEH B MPOIECCE CAMOCTOSATEIEHOTO
MIPUOOPETEHNsT XUMHYECKIX 3HAaHUH C HCIOIB30BAHUEM PA3NNIHBIX HCTOYHUKOB WH()OPMAITIH, B TOM YHCJIE
KOMIBIOTEPHBIX;
* BOCIIUTaHHE YOSXKIAEHHOCTH B MTO3UTHBHON POJIM XMMHWH B JKU3HUA COBPEMEHHOT O OOIIECTBA,
HEOOXOMMOCTH XMMHYECKH TPAMOTHOT'O OTHOIIEHWHS K CBOEMY 3/I0POBBIO M OKPYKAFOIIEH Cpee;
* MPUMEHEHHUE MOTYIeHHBIX 3HAHUM W yMEHU JUIsi 0€30IMacHOr0 MCIOJIh30BaHUS BEIIECTB U MATEPHAIIOB B
OBITY, CETbCKOM XO3AWCTBE M HA TIPOHU3BOJICTBE, PEIICHHUS MPAKTUYECKUX 3a7[ad B IOBCETHEBHOW KH3HH,
MIpeyTIPEXISHIS SIBICHUH, HAHOCSIIIMX BPE] 3JI0POBBIO YeTIOBEKa M OKPYKAFOIIEH cpejie.

OcHOBHBIE TEXHOJIOTHH 00y4eHHUsI



IIporpamma kypca «XuMHS» TOCTpPOEHAa Ha OCHOBE CIMPAIbHOM MOJENH, MpeAyCcMaTpUBarOLIEH
MOCTENIEHHOE Pa3BUTHE U YIIIyOJNEeHHE TEOPEeTHUYECKHX MPEACTaBICHUH NpPW JHHEHHOM O3HAKOMIICHHUH C
SMIIUPUYECKUM MaTEpUAJIOM.

[IpeobOnanarommu  popMaMi TeKymiero KOHTpoist Y VY] SBISIOTCS TeCTbl, CaMOCTOSTEIbHBIC
paboThl, KOHTpONBHBIE PalbOTHI, YCTHBIM ompoc. lIpomexyTouHas aTTecTalusi MPOBOJUTCS COTJIACHO
nokanbHOMY akTy OV B opMe KOHTPONBHBIX padoT.

Conep:kaHue MporpaMMbl HOCHT pa3BUBAIOMIME xapaktep. st opraHu3anuu mpouecca oOydeHus
WCTIONIB3YIOTCS.  OCHOBHBIE ~ TEXHOJOTHMHM  OOYYEHUS:  JIMYHOCTHO-OPUEHTHPOBAHHBIC  TEXHOJOTHUH,
WHTEpaKTUBHbIE TEXHOJIOTUH, HCCIEOBATENHCKIE METO/IbI, TPOEKTHBIE METO/IbI, UTPOBBIE TEXHOIOTHH.

JIn4HOCTHBIE, METalIpeIMEeTHbIC U MPeAMETHbIC Pe3yJIbTaThl
O0CBOCHUS Y4eOHOIr0 nmpeaMera « XuMHMsb»

IIpeomemuvie pesyromamot (6a306vlit yposeHs):

1) chopMHIpOBAHHOCTH MPEACTABIEHHH O MECTE XUMHUH B COBPEMEHHOM HAYYHOM KapTHHE MUPA; TOHUMAHHE
POIH XUMUH B (POPMHUPOBAHUN KPYTro30pa U (HyHKIIMOHAILHOW IPAMOTHOCTH YEIOBEKa IS PEIICHHUS
MPaKTHYECKUX 3a/1aY;

2) BJIAACHUE OCHOBOITOJIAratOlMMu XUMUYCCKUMU MTOHATHUAMUA, TCOPUAMU, 3aKOHAMU U 3aKOHOMEPHOCTIAMMU
YBEPEHHOE M0JIb30BaHUE XUMHUUECKOU TEPMUHOJIOTMEN U CUMBOJIMKON;

3) BJIAACHUE OCHOBHBIMU METOAaMH HAYYHOI'O IMO3HAHUA, NCIIOJIb3YEMBIMU B

XUMHUN: Ha6.]'IIO)IeHI/Ie, OIMMCaHue€, UBMECPCHUE, DKCIICPUMCEHT, YMCHUEC

O6pa6aTBIBaTB, O6’L$ICH$ITB PpE3YyIbTaThI HpOBeHéHHBIX OIIBITOB U AC€IAaTh BBIBOJAbBI; TOTOBHOCTH H
CHOCO6HOCTB MIPUMCEHATb METOAbI ITIO3HAHUS ITPHU PCINCHNUU MPAKTUYCCKUX 3a1a4;

4) chopMUpPOBaHHOCTH YMEHHUSI 1aBaTh KOJTUIECTBEHHBIC OIICHKH U TIPOBOIUTH PACUYETHI IO XUMUIECKIM
(dhopMmymam 1 ypaBHECHUSIM;

5) BHazeHue MpaBUIaMy TEXHUKH OE30ITaCHOCTH TMPH UCTIOIH30BAaHUH XMMHYECKUX BEIIECTB;

6) chopMUPOBAHHOCTH YMEHUS KIACCH(PUITIPOBATH OPTraHUIECKHE BEIISCTBA U PEAKIIUH IO Pa3HBIM
MpU3HAKaM;

7) chopMUPOBAaHHOCTH YMEHHSI OMHCHIBATH M Pa3INyaTh U3y4eHHBIE KIIACChl OPTaHUYECKUX BEIIECTB;

8) chopMHPOBAaHHOCTh YMEHUS JICNIATh BHIBOBI, YMO3AKITIOUCHHS U3 HAOIIONEHUH, XUMHYIESCKUX
3aKOHOMEPHOCTEH, MPOrHO3UPOBATH CBOWCTBA HEM3YUCHHBIX BEIIECTB 110 AHAJIOTUHU C H3YIEHHBIMH;

9) chopMUPOBAHHOCTH YMEHUS CTPYKTYPUPOBATh U3YUSHHBIH MaTepral i XUMHUECKYIO HH(OpMAIIHIO,
MOTy4aeMYyIO U3 Pa3HBIX HCTOYHUKOB;

10) cpopMupoBaHHOCTH COOCTBEHHOM MO3UIUH TI0 OTHOIIEHUIO K XUMUIECKOH WH(POpMAInH, OTydaeMOoi
13 pa3HBIX HCTOYHUKOB;

11) cpopMupoBaHHOCTD yMEHUS aHAIM3UPOBATH M OL[EHUBATH MOCIIEICTBHUS MPOU3BOJICTBEHHOMN 1 OBITOBOM
JeSITeTbHOCTH, CBSI3aHHOH C IepepaboTKON OpraHMmYeCcKNX BEIIECTB;

12) oBnaseHrie OCHOBaMHY HAYYHOTO MBIIIJICHHSI, TEXHOJIOTHEH

HCCIEN0BATENBCKON 1 IPOEKTHOU e TENBHOCTH;

13) cpopMupoBaHHOCTD YMEHUS TPOBOIUTH IKCIIEPHUMEHTHI Pa3HON JUIAKTHIECKON HAIIPABICHHOCTH;

14) copMupoBaHHOE yMEHUS OKA3BIBATH IIEPBYIO ITOMOIIIb ITPH OTPABIEHHSIX, OXKOTaX M IPYTUX TpaBMax,
CBSI3aHHBIX C BENIECTBAMH U JIA0OPATOPHBIM 000PYIOBAHUEM.

Memanpeomemmuuie pe3yromamol’

1) chopMupOBaHHOCTH YMEHHSI CTABUTH MM M HOBBIE 33124 B YIE€0€ U MTO3HABATEIHHOMN S TEIbHOCTH;
2) oBiajieHre MpUEMaMH CAMOCTOSTEIBHOTO TUTAHUPOBAHUS ITyTEH JOCTHKEHHUS II€IH, YMEHHUS BEIOUPATh
s exTuBHEBIE CrIOCOOBI perreHus y4eOHBIX U MO3HABATENbHBIX 33134,

3) chopMUPOBAaHHOCTH YMEHHSI COOTHOCUTH CBOM JICHCTBUS C IUIAHUPYEMBIMA PE3yIbTaTaAMM;

4) chopMUPOBAHHOCTH YMEHHS OCYIIECTBISITH KOHTPOJb B TIPOIIECCe NOCTIKEHIS pe3ybTaTa,
KOPPEKTUPOBATH CBOU JCHCTBUS;

5) chopMUPOBaHHOCTH YMEHWsI OIIEHUBATH MTPABUIILHOCTH BBHITOIHEHHSI YI€OHBIX 3a/1a4 U COOCTBEHHBIE
BO3MOXKHOCTH UX PEIISHHS,;

6) chopMUPOBAaHHOCTH YMEHHSI aHATH3UPOBATh, KIaCCH(OUIIMPOBATH, 00001aTh, BRIOUPATh OCHOBAHUS U
KPUTEPUH JIJIs1 yCTAaHOBJICHUS IPUYMHHO -CJICACTBEHHBIX CBSI3EH;

7) copMUPOBaHHOCTH YMEHUS TPHOOPETATh U IPUMEHSITH HOBBIE 3HAHMUS,

8) chopMHPOBaHHOCTH YMEHHS CO3/1aBaTh IPOCTEHILINE MOJEIH, UCIIONb30BaTh CXEMbI, TAOIHUIIbI, CUMBOJIBI
JUIS pelieHns y4eOHBIX U TI03HABaTEIbHbIX 33/1a4;

9) oBiazgeHne Ha BEICOKOM YPOBHE CMBICTIOBBIM YTEHHEM HaYUHBIX TEKCTOB;



10) chopMupoBaHHOCTH YMEHHS 3GPEKTUBHO OPraHHU30BBIBATH YICOHOE COTPYAHUUECTBO U COBMECTHYIO
JeATeIbHOCTD, paboTaTh HHANBHUAYAILHO C yUETOM OOIINX HHTEPECOB;

11) chopMHUPOBAaHHOCTH YMEHHS OCO3HAHHO HCIONIB30BATh PEUECBBIC CPEACTBA B COOTBETCTBUH C 3aa4aMu
KOMMYHHKAIINH;

12) BBICOKHIH yPOBHSI KOMIIETEHTHOCTH B 001acTH rcnonb3oBanus NKT;

13) chopMHUPOBAHHOCTH DKOTOTHIECKOTO MBIILICHHUS;

14) chopMupoBaHHOE YMEHHSI TPUMEHSTD B TI03HABATEIbHON, KOMMYHHUKATHBHON M COITMATBHOMN MPAKTHKE
3HaHW:, NOJYYCHHBIC TP U3YUCHHUU IIPEAMETA.

JIuunocmmuwle pe3ynomameot:

1) chopMUPOBAaHHOCTH MOJIOKUTEIIBEHOTO OTHOIICHUS K XUMHH, YTO OOYCIIOBIMBACT MOTHUBAIIUIO K y4eOHOM
JSSITEILHOCTH B BBIOpaHHOM chepe;

2) chOpMHUPOBAHHOCTH YMEHHUS PEIIaTh MPOOIEMbI TOMCKOBOTO H TBOPUECKOIO XapaKTepa;

3) chopMHUPOBAHHOCTH YMEHUS IIPOBOIUTH CAMOAHAIH3 M OCYIIIECTBIATH CAMOKOHTPOJIb U CAMOOIICHKY Ha
OCHOBE KPUTEPHEB YCITEIIHOCTH;

4) chopMHUPOBAHHOCTH TOTOBHOCTH CJISZOBATh HOPMaM IPUPOJIO - U 37I0POBLCOEPETArOIIErO MOBEICHHS;

5) copMHUPOBaHHOCTE MPOYHBIX HABBLIKOB, HAITPABICHHBIX HA CAMOPa3BUTHE Yepe3 caM0o0Opa3OBaHuE;

6) copMUPOBaHHOCTH HABBIKOB TIPOSIBIICHUS I03HABATEILHONW MHUIIUATHBBI B YI€OHOM COTPYAHUYECTBE.

Coneprxkanue yueOHOT0 npeaMeTa

Tema 1. Ba:xxkHelimne XuMu4ecKHe MOHATHS U 3aKOHBI

AtoMm. XMMHUYECKUH 3JI€MEHT. 30TOIEL. HpOCTBIe 1 CJIOKHBIC BEIICCTBA.



3akoH COXpaHCHHUSA MACChI BCIICCTB, 3dKOH COXPAHCHHA U MPCBPAIICHUS SHCPTHUU IIPU XUMHUYICCKUX
pCaKkuuiax, 3aKOH MOCTOSIHCTBA COCTaBa. BCHlCCTBa MOJICKYJISIDHOT'O 1 HEMOJICKYJISIPHOI'O CTPOCHUS.

AtomMHbIe opOuTaNH, s-, P-, d-, f-amekrponbr. OCOOEHHOCTH pa3MEILeHHUs JICKTPOHOB MO OPOUTAIISIM B
aToMax MaJibIX U OOJNBIIMX MEPUOIOB. DHEPreTHUECKHE YPOBHH, MOAYPOBHH. CBsI3b EPUOAMYECKOTO 3aKOHA
1 NIEpUOIMYECKON CHCTEMbl XUMUYECKUX AJIEMEHTOB C TEOpHEN CTPOEHHUST aTOMOB.

BaneHTHOCTB ¥ BaJIeHTHBIC BO3MOXKHOCTH aTOMOB. HepI/IOIII/I‘{eCKOG HN3MCHCHUC BAJICHTHOCTU U Pa3MCpOB
aTOMOB.

PacueTHble 3agavuu. Brruncienne Macchbl, 00BeMa MU KOITHMYECTBA BEHICCTBA I10 HM3BECTHOM Macce, O6’beMy
HJIN KOJIMYCCTBY BCIIECCTBA OAHOI'O M3 BCTYIIUBIIUX B PCAKIIMIO WJIW MTOJYYUBIIUXCA B PE3YJIbTAaTC pCaKIIUU
BCHICCTB.

Tema 2. CTpoenue BelecTBa
Xumuaeckas CBsi3b. Buabl 1 MexaHU3MBbI 00pa30BaHUS XUMUIECKON CBSI3H.

Turnbl KpUCTATITMUECKUX PELIETOK M CBOWCTBA BellecTB. [IpuyrHbI MHOr00Opas3usi BEIECTB: H30MEPHS,
TOMOJIOTHS, AJNIOTPOIUS, U30TOMUSI.

I[CMOHCTpaIII/II/I. MOI[GJ'II/I HWOHHBIX, aTOMHBIX, MOJICKYJIAPHBIX 1 METAJUIMYCCKUX KPUCTATINIMYCCKUX
peurerok. Dddext Tunaans. Mojgenu MOJIEKYJI H30MEPOB, TOMOJIOTOB.

Pacuernble 3a1aun. Brrancnenre maccsl (KOJTMYECTBA BEIIECTBA, 00beMa) MPOIYKTa PEaKI|H, eCIH IS
€ro MoJy4YeHHUs JaH PacTBOP C ONPEIAEIEHHON MacCOBOM J10JIel NCXOAHOrO BEIlEeCTBa.

Tema 3. Xumnueckne peakuun
Kraccudukarms XuMHUeCKUX peaKkInii B HEOPraHWYECKON M OPTaHMYECKOW XUMHUH.

CKOpOCTh peakiny, ee 3aBUCUMOCTh OT Pa3lNYHbIX ()aKTOPOB. 3aKOH JEHCTBYIOMINX Macc. DHEPTHUs
axktuBanuu. Katamms n katammsaTopsl. OOpaTUMOCTh peakiinii. XuMuieckoe paBHoBecre. CMerieHne
paBHOBECHS O AeHCTBUEM pa3inuHbix dakTopos. [Tpunuun JlelllaTense. [Ipon3BoACTBO CEpHON KHUCIOTHI
KOHTaKTHBIM CIIOCOOOM.

JemoHcTpanuu. 3aBUCUMOCTb CKOPOCTH PEAKIIMU OT KOHIICHTPAIIMH U TeMIlepaTypbl. Pasnoxenue
MEpOKCHIa BOJIOPOJIa B IPUCYTCTBUHU KaTanu3aropa. OnpeneneHne cpeibl pacTBopa ¢ OMOIIIBIO
YHHBEPCAIBHOTO UHIUKATOPA.

JlabopaTopHble onbIThI. [IpoBeneHNE peakuii HOHHOTO OOMEHA /IS XapaKTEPUCTUKHA CBOHCTB
JJIEKTPOIHUTOB.

I[MpakTyeckasi padora. Biusaue pa3nnyabix GakTOPOB Ha CKOPOCTh XMMHUIECKON PEaKITHH.

Pacuernble 3a1aun. Brrancnenre Macchl (KOJTMYECTBA BEIIECTBA, 00beMa) MPOIYKTA PEAKIIHH, eCITH
M3BECTHA Macca MCXOIHOTO BEIIECTBA, COMIEPIKAIIIETO OMPENEIEHHYIO JI0NTF0 TPIMeCei.

Tema 4.PacTBopbI

Hucnepcuble cuctemsl. Mctiuanble pacTBOpbl. CriocoObl BEIpasKEHHs KOHLIEHTPALUH PACTBOPOB: MacCoBast
JI0JIs1 PACTBOPEHHOI'O BEIECTBA, MOJIsIpHasl KoHUeHTpauus. Komgonanelie pacTBOpel. 301U, Feq.

DnexTponuTHyeckas nqucconranyst. CHiIbHbIC U claldble AIIeKTPONUTHL. KuciomHo-ocHogHble
83aumodeticmsus 6 pacmeopax. Cpena BOIHBIX paCTBOPOB: KUCIasl, HEUTpasibHas, wenounas. Hounoe
npouseederue 600bl. Bomopoausblii mokasarens (pH) pactBopa.

T'uopoaus opeanuyeckux u HeOpPeaHuYecKux coeOUHeHUI.
[pakTnuyeckas padora. [IpuroroBnenue pacTBopa ¢ 3aJaHHON MOJISIPHOW KOHLIEHTpaluei
Tema 5.91eKTpoXHMHUYECKHE PEAKIIUH)

XHUMHYECKHE NCTOYHHUKH TOKA. Pyl CTaHNAPTHBIX AJIEKTPOIHBIX MOTEHIIMAIOB. DJIEKTPOJIN3 PaCTBOPOB U
pacmnaBoB. [lonamue o kopposuu memannog. Cnocodul 3auumol 0m KOppO3UU.

Tema 6. MeTa/LIbI

ITonoxxenne MeTaioB B HepI/IO}:[I/I‘IeCKOﬁ CHUCTEMEC XUMHNYCCKUX DJICMCHTOB. O6H_II/Ie CBOICTBa METAJLIOB.
BHCKTpOXI/IMI/I"IeCKI/Iﬁ paa HaHp}I)KeHHﬁ MCTaJIJIOB. O6H_II/IC CITOCOOBI MOJIy4CHHU MCTAJIJIOB.



O0630p MeTanIoB TIaBHBIX TOATPYII (A-TPYII) NEPUOJUYECKON CUCTEMbI XUMHUYECKHX 3JIEMEHTOB.

O0630p MeTanIoB raaBHBIX ToArpymil (B-rpymmn) nepuoanueckoil CHCTEMbl XUMUYECKUX AJIEMEHTOB (MEb,
LVHK, TMUMan, Xpom, Jiceie3o, HUKelb, NIamuHa).

CIu1aBbl METAJLIOB.
OKCI/I[[I)I " TUAPOKCUABI MCTAJIJIOB.

JemMoHcTpannu. O3HaKOMIICHHE ¢ 00pa3iiaMy METAJUIOB U UX COeJIMHEHUH. B3aumoelicTBre 1ENOYHbBIX U
LIeJTI0YHO3EMETbHBIX METAJNIOB ¢ BO/IOM. B3aumoselicTBre Men ¢ KUCIOPOJIOM U CEpOil. DIIEKTpoIIn3
pactBopa xiopuaa meau (I1). OnbITh MO KOPPO3UU METAILIOB | 3alMTE OT Hee.

JlaGopaTopHuble onbIThb. B3anMoielicTBIE IIMHKA U KeJe3a C PACTBOPAMH KHCJIOT U IIenodeil. 3HaKOMCTBO
¢ oOpa3iaMy METaJUIOB M UX pynamMu (paboTa ¢ KONJIEKIHSIMHA ).

PacuerHnble 3agaun.Pacyersl 10 XUMHUUYECKUM YPaBHEHHUSIM, CBA3aHHBIE C MACCOBOM J0J1el BhIXO/1a
MPOAYKTa PEAKIIMHU OT TEOPETUUECKH BO3MOKHOIO

IIpakTnyeckasi padora. PerieHue 3xcnepuMeHTANbHBIX 33124 10 TeMe «MeTamwn.
Tema 7. HemeTasibl

0030p cBoMCTB HeMeTa10B. OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIC CBONCTBA THIIMYHBIX HEMETAJIIOB.
OKcHIIBI HEMETAJIIIOB W KUCIIOPOAOCOACP KAIIHE KUCIOTHL. BOAOpOIHBIE COSTMHEHHUST HEMETAIIIOB.

Jdemoncrpanun.O6pasmns HemeramioB. OOpa3ibl OKCHIOB HEMETAIIIOB M KUCIIOPOICOACPIKAIINX KHCIIOT.
Iopenue cepol, hochopa, xene3a, MArHUsSI B KUCIIOPO/IE.

JlaGopaTopHble ONBITHI. 3HAKOMCTBO ¢ 00pa3IiaMi HEMETAJUIOB M MX TPUPOIHBIME COeTMHEHNIMH (padoTa
C KOJUTEKIMAMH). PacrioznaBanme xJiopuoB, Cynb(paToB, KapOOHATOB.

I'emernueckast CBSI3b HEOPTAaHUICCKUX M OPTAHUUCCKUX BEIICCTB.
IIpakTHyeckasi padora. PerieHue 3xcnepuMeHTAIbHBIX 3a1a4 10 TeMe «HeMeTanab».
Tema 8. XuMus 1 JKH3Hb.

XUMUS B TPOMBIIIICHHOCTH. [[pHHINTIBI XUMUYECKOTO MTPOU3BO/ICTBA. XUMHUKO-TEXHOJIOTUYECKHE
TIPUHIIMIIBI TPOMBIIIUIEHHOT0 TToNy4deHust MetaiuioB. [IponsBoacTso uyryna. [IponsBoacTso cramy.

Xumus B ObITY. XMMHUYECKas! TIPOMBIIIIEHHOCTD U OKPY’KaroIas Cpesa.

TemaTuueckoe MIIAHUPOBAHME € Y4€TOM padoueil MPpOrpaMMbl

BOCIIMTAHUA
Nenn Pasnensr, KonnuectBo yacoB
/n TEMBI
Asropcka | Pabouas CozepxaHue BOCIUTATENbHOTO OTEHIIMAIA YPOKa
P nporpamma
nporpamm
a

IToBTOpEeHne 2 0 VYcTaHOBIIEHHE  TOBEPUTENIBHBIX  OTHOLICHUH  MEXIY




Kypca
xumuu 10
KJIacca

NEeJaroroM M y4amiMuUcs, CIIOCOOCTBYIOIINX MO3UTUBHOMY
BOCIIPUATHIO  IIKOJbHUKAMH TpeOOBaHWM W  Mpochd
YUUTENsI, TIPUBJICUCHUIO UX BHUMaHUSA K 0OCyXIaeMOd Ha
ypoke WHGOpPMAaLWK, aKTUBU3AIMKM HMX [O3HABATEIbHOU
JIEATENBHOCTY; IPUMEHEHHE HAa YPOKE MHTEPAKTHBHBIX
¢bopM paboThl yuyamuxcs: HMHTEIUIEKTYalbHBIX — WUTP,
JIUCKyCCUH

I'maBa 1.
Baxueiimue
XUMHYECKHE
MMOHSTHUS U
3aKOHBI

[MoOyxaeHue OOy4aroIIuXcs COONIOJaTh Ha  ypOKe
OOIICTIPUHATHIC HOPMBI TOBEACHUS, TpaBUia OOLICHUS CO
cTapmuMK (TiefaroraMi) ¥ CBEPCTHUKaMH (y4alluMHCs),
MPUHIUIBL  YYEOHOW MUCIUIUIMHBI M CaMOOPTaHHU3AIHH;
coOMmoaaTh mpaBWiia  TEXHUKH  OC30MAacHOCTH  IPH
BBITIOJTHEHUH OITBITOB

I'naBa 2. Ctpoenue
BEIIIECTB

[lpuBiieueHWe BHHMMAHUS Y4YalUXCAd K I[EHHOCTHOMY
ACIEKTY M3Y4YaeMbIX Ha ypOKaXxX SBJICHWH, OPTaHU3allUs UX
paboTHl C TMOTy4aeMOW Ha YpPOKE COIMAIBHO 3HAYUMOU
uHdopMallieli:  WHUIMHPOBAaHHE €€  OOCYKJICHHUS,
BBICKA3bIBAHHS YYALUMHCS CBOSTO MHEHHUS IO €€ MOBOIY,
BBIPAOOTKU CBOETO K HEW OTHOIICHUS; COOJII0AAaTh MTpaBuUiia
TEXHUKH 0€30ITaCHOCTH TIPU BBIMOJIHEHUH OIBITOB

I'naBa 3.
XUMHYECKHUE
peakuuu

Hcnonp3oBanue BOCIIMTATCIIbHBIX BO3MOKHOCTEMN
cojJiepaHusl y4eOHOro IMpeaMeTa dYepe3 JIEMOHCTPAIIHIO
yYamuMcsT TPUMEPOB  OTBETCTBEHHOTO, TPaKIAHCKOTO
IIOBCACHUA, IIPOABJICHUA YEeJIOBEKOII00US u
JIo0OpoCepJIeyHOCTH, dYepe3 MoA00p COOTBETCTBYIONIMX
TEKCTOB [JId YTCHUA, 3adad g PEUICHHA, HpO6HeMHI)IX
CHUTyaliii JuIs  OOCYXKIEHHsS B Kiacce. bepexHoe
OTHOIIIEHHUE K BOAHBIM pecypcaM Ha Halllel TUIaHeTe

I'naBa 4. PactBOpbl

10

10

[MpumMeHenne Ha ypoKe HHTEPAKTUBHBIX (HOPM PabOTHI C
YYEHUKaMHU: WHTEUIEKTyallbHBIX WIpP, AUJAKTHYECKOTO
TeaTpa sl CTUMYJIMPOBAHUS TO3HABATENFHOW MOTHBAIIUU
IIKOJILHUKOB; JUCKYCCHUM, COJEHCTBYIOIIME Yy4dalllUMCSl B
OOpeTeHNU OIbITa BENEHUS KOHCTPYKTUBHOTO HAJIOTA;
rpynmoBoi pa®oTel Wi paboTHl B IMapax, KOTOpbIE ydaT
Jereid KOMaHIHOW paboTe M B3aUMOJNICHCTBHIO C JAPYTUMHU
yYEeHUKaMHU

I'naBa 5.
DIIEKTPOXUMHUYEC
KHE peaKIuu

BruroueHne B ypOK HTIPOBBIX TPOIENyp, KOTOpPBIE
MOMOTAIOT  MONAEPKaTb  MOTHBAIMIO  YYalluXcs K
MONYIEHUTO 3HAHUH, HaJIa)KUBAHUIO MMO3UTHBHBIX
MCKINYHOCTHBIX  OTHOIIEHWHM B  KJjacce. YMeEHHE
MIPABIIIEHO MCIIOIH30BATh XMMIYECKHIE BEIIECTBA JIOMa

I'naBa 6.
Mertamnbl

12

12

Opranu3anuro medcTBa MOTHUBHPOBAHHBIX U
SPYANPOBAHHBIX YICHHKOB Ha/l MX HEYCIICBAIOIINMH
OJIHOKJIACCHUKAMH, JAIOIIETr0 00YJarOIMMCS COLUAIBHO
3HAYUMBIH OIBIT COTPYAHUYECTBA M B3AMMHOM MTOMOIIH.
BripabaTeiBaTh yMeHHUE paboTaTh ¢ TabIUIIAMA

I'naBa 7. HemeTrasuibl

10

11

WnunuupoBanue W MOLAEPKKY — HCCIENOBATENBCKON
JEATEIbHOCTH YYalUXCsl B paMKax peaqu3alud HMHU
WHAWBUAYAIbHBIX W TPYNIOBBIX  HCCIENOBATEIBCKUX
OPOEKTOB, YTO  JacT  IIKOJBHUKAM  BO3MOXHOCTb
OpUOOpEeCTH  HABBIKM  CAMOCTOSITENBHOIO  pElIeHUs
TEOPETHUECKON MPOOIEeMbl, TeHEPUPOBAHUS B OOPMIICHHUS
COOCTBEHHBIX HMJEH, YBaXKUTEIFHOIO OTHOLICHHUS K YYKUM
uAesM, NyOJMYHOTO BBICTYIUICHHS TIepel ayauTOopuei,
apryMEHTHUPOBAHHUS M OTCTaMBaHUs CBOCH TOUKHU 3PEHUS.

I'naBa 8. Xumug u
KU3Hb.

BripabateiBaTh OepexxHOE OTHOLIEHHWE K Pa3HbIM BHJAM
Bemects. CoOmonars npasuia o Th.




Pezeps

Uroro: 70 68

IIporpammoli penyCMOTPEHO IIPOBEAECHUE:

- KOHTPOJIBHBIX padoT — 2;
- IPaKTUYECKUX padoT — 3;
- 1a0OpaTOpPHBIX paboT — 4.




IHOYPOYHOE IIVIAHUPOBAHHUE

Ne
Ne ypoKa Kost-5o Hcronp3oBanue o6opyz103a}£m
YpOKa B B Tema YpOKa 9ACOB HCHTpa eCTeCTBeHHOHa}:‘IHOI/I n
Kypce TEMC TCXHOJOTHYCCKOU
HaHpaBJ’IeHHOCTeﬁ «Touka pocTa»
I'naBa 1. Baxknejlimue XuMuyecKue NOHATHA U 3aKOHBI 8
1 1 BBonubiii nncTpykTax no Th B kabunere xumun. XuMHUECKHAN 1
anemenT. Hyknuapl. M3oTonsl.
2 2 3aKoHBI COXpaHEHHS MacChl M YHEPTUU BemiecTB. Perenue 1 JaTunk Temmnepatypbl
pacueTHBIX 3a/1a4 TUTATHHOBBIN, TATYHK
TEMIIEPaTypPhl TEPMOIIAPHBII
3 3 [Mepronnueckuii 3akoH. PacnpeneneHue 3JIEKTPOHOB B aTOMax 1 [epuonuueckas TadMIA
3JIEMEHTOB MaJIbIX TIEPHOJIOB XuMudeckux anementos JI.U.
Menaeneea
4,5 4,5 | Pacnpenenenue 3JeKTPOHOB B aTOMax 3JIEMEHTOB OOJIBIIMX 2
MIEpUOJIOB
6 6 ITonoxxenue B nepuoAMUECKON CUCTEME BOIOPO/A, 1 [lepuomnueckas Tadmuma
JIAaHTAHOWIOB, AKTHHOMJIOB U KICKYCCTBEHHO MTOMyYEHHBIX XuMu4eckux anementos JI.U.
3JIEMEHTOB Menpeneena
7 7 BasienTHOCTE. BasieHTHBIE BO3MOYKHOCTH U pa3MePbl aTOMOB 1 Ha6ops! st MmoaenupoBaHus
XUMHAYECKUX DJIEMEHTOB. PellieHne pacueTHbIX 3a/1ad. CTPOCHHSI HEOPTaHUYECKUX
BelIecTB (YICHUYECKHE)
8 8 O0o0maroIMii ypok 1mo TeMe «BakHelIe XuMUIecKue 1
TIOHSITHSI M 32KOHBD»
I'naBa 2. CTpoeHue BellleCTB 7
9 1 OcHOBHBIE BH/IBI XUMHUYECKON CBsA3H. VIOHHAA M KOBaJICHTHAS 1 JaTtauk temmepaTypbl
CBSI3b TJIATHHOBBIN, TATIAK
TEMIIEpaTyphl TEPMOMAPHBIN
10 2 Meramndeckas CBsi3b. BomopoaHas CBsi3b. 1
11 3 [IpocTpaHCTBEHHOE CTPOCHUE MOJICKYIT 1 Ha6ops! 1151 MosenmpoBaHUs
CTPOEHHS HEOPTaHUYECKHIX
BEMIECTB (YICHUICCKHUE)
12 4 Crpoenne kprucTamioB. Kprucrammaeckue pemeTku 1 Habops! kprCTaIIIHIeCKAX
peneTox
13 5 [TpramHEl MHOTOOOPA3HUs BEIECTB 1
14 6 O6o6marommii ypok mo Teme «CTpoeHre BEIIeCTB» 1
15 7 KonTposbHas padora Nel mo temam «BaskHeiiimne 1
XHUMHYecKHe MOHSATHS U 3aKoHbI» U «CTpoeHHe BelecTB
I'naBa 3. XuMuuyeckne peakunu 6
16,17 1,2 | Knaccuduranus XuMAYECKUX peakIni 2
18 3 CxopocTh XuMHU4ecKkux peakiuii. JlaboparopHas padora Nel 1 [Tpubop ans MILTIOCTpaITuu
«M3ydueHre BIUSHAS pa3InIHbIX (PaKTOPOB Ha CKOPOCTh 3aBUCHMOCTH CKOPOCTH
XUMUYECKUX PEAKLIHID) XUMUYECKON peaKkLMU OT
YCIIOBUI
19 4 Karammus 1 [Tpubop ans WITFOCTpAITUN
3aBUCHMOCTH CKOPOCTH
XUMHYECKOU PEaKINH OT
YCIIOBUI
20 5 XWMHUYECKOEe PAaBHOBECHE U YCIIOBUE €T'0 CMEIIECHUS 1
21 6 O0600mAIONHA YPOK 10 TeMe «XUMHYECKHE PEaKITuN 1
I'naBa 4. PacTBOpBI 10
22 1 JucniepcHble cucTeMsl 1
23 2 CriocoObl BEIpa)KeHHs KOHLIEHTPALMU PaCTBOPOB 1
24 3 Pemenue 3amau no teme «PactBops» 1
25 4 IIpakTnyeckas padora Nel. [IpuroroBieHne pacTBOpOB C 1
3aJaHHON MOJIIPHOM KOHILIEHTpanuei
26 5 OnexTponuTuieckas qucconuanys. BomopoaHsli mokasaTenb 1 Lndposast nadoparopust




RELEON. [udposoii pH-meTp.

27,28 6,7 | Peakiuu noHHOro OOMeHa. 2 [TpuGop amst OMBITOR C
JlaGopaTopuasi padora Ne 1. [IpoBeaeHue peakuuii HOHHOTO ANEKTPUYECKUM TOKOM; JaTumk
oOMeHa JIIsl XapaKTepPUCTHKH CBOMCTB 3JIEKTPOJIUTOB. AIIEKTPONPOBOTHOCTH

29 8 I'uaponus HeOpraHUYECKUX COCTUHEHUH. 1 Hudposoit pH-meTp.
JlaGopatopnasi pabora Ne 2. Omnpenenenue xapakrepa cpeibl
pacTBopa ¢ NOMOIIBIO YHUBEPCAILHOTO HHMKATOpa
30 9 ['uaponu3 opraHMYecKuX COSAMHEHUN 1 Lndposoit pH-meTp.
31 10 | OGoOrIeHrE ¥ TIOBTOPSHHUE U3YUEHHOI'0 MaTepuana. Pemenue 1
pacueTHBIX 3aJ1a4 10 TeMe
I'naBa 5. DnekTpoXuMH4YecKkre peakuu 7
32 1 XUMHUYECKHE UCTOUHHUKH TOKa 1 udposast maboparopust
RELEON.
33 2 Psii cTaHIapTHBIX 3JEKTPOIHBIX MTOTEHITHAJIOB 1
34 3 Koppo3usi MeTasioB 1 ee npeaynpexeHue 1
35,36 | 4,5 | Dnekrponus 1 Ludposast maboparopust
RELEON.
37 6 O000mAIONHIA YPOK MO TeMe «DJIEKTPOXUMHUECKUE PEaKIIHN 1
38 7 KonTtpoabhas padora Ne2 nmo Temam «XuMH4yecKue 1
peakuumny, «PacTBopb», «JIEKTPOXUMHUYECKHE PeaAKIIHH
I'naBa 6. MeTannbl 12
39 1 OO01as XapakTepUCTHKA METAJJIOB M CIIOCOOBI ITOJTyYEHHUS 1 Komnekius "Meramisl 1
metauioB JlabopaTtopuas padora Ne 3. 3HaKOMCTBO ¢ CIIIaBhI"
o0pa3ramMu MEeTaJJIOB U MX pyAaMH (paboTa ¢ KOJJIEKITHEH)
40 2 0030p METaNTMYECKUX DJIEMEHTOB A-TpyIin 1
41 3 OO6mmii 0630p METANTHIECKUX dJIeMEHTOB b-rpymm 1
42 4 Menb 1
43 5 Huux 1
44 6 TuTan u xpom 1
45 7 JKene3o, HUKeINb, IaTHHA 1
46 8 CIuiaBsl METAILIOB 1 Konnexuus "Merajuisl 1
CILTaBHI"
47,48 | 9,10 | Okcuapl ¥ THAPOKCHIBI METAJIIOB 2
49 11 | IpakTueckasi padora Ne 2. PereHne SKCTIEpUMEHTaTbLHBIX 1 Armmapart it IpoBeneHUS
3a1a4 1o Teme «MeTaibhy XUMHYECKUX TTPOIIECCOB
(AITXP)
50 12 | O6obmatonuii ypok 1o teme «MeTaiby 1
I'naBa 7. HemeTanibl 11
51 1 00630p Hemetaios. JlabopaTopunas padora Ne 4. 3HaKOMCTBO 1 Komnekmus "MuHepans! 1
¢ 00pa3iamMy HEMETAJIOB U MX MPUPOHBIMH COCAUHCHHUSIMU TOPHBIC TTOPOJIBI"
(pabota ¢ KoIIeKInei)
52 2 CBoiicTBa ¥ MpUMEHEHNE BaKHEHIIINX HEMETAILIOB 1 Hudposas mabopaTtopus 1Mo
XuMuUH (0a30BBIN YPOBEHB),
KOMITJICKT TIOCYJTBI U
00OopyAOBaHUS IS
YYEHUYECKUX ONBITOB ((pr3uka,
XUMHSI, OMOJIOTHS ), KOMILICKT
XUMHYECKUX PEAKTHBOB
53 3 OO0mas XxapakTepuCTHKa OKCHIOB HEMETAJIIOB H 1
KHCJIOPOJICOJICPIKAIINX KHCIIOT
54,55 4,5 | OkucauTENbHBIE CBOHCTBA CEPHOM M a30THON KHCIIOT 2 Hudposas nabopaTtopust Mo

XuMuH (0a30BBIN YPOBEHB),
KOMILIEKT TIOCY/IbI 1
o0opymoBaHUS s
YYEHUYECKUX ONBITOB ((pu3uka,
XUMHSI, OMOJIOTHS ), KOMILICKT
XUMHUYECKUX PEAKTHBOB




56 6 Bopopoassle coefMHEHNST HEMETAIIIOB 1
57,58 7,8 | I'enernueckas CBA3b HEOPTAHUYECKUX U OPTaHUYCCKUX BEIICCTB 1

59 9 IIpakTnyeckas padora Ne 3. Pemenue skciepiMeHTaIbHBIX 1 [TpuGop Ans momydeHus ra3oB
3aga4 1o teme «Hemeramnsny naboparopusii (111110

60 10 | OGoOmaromuii ypok mo teme «Hemeramis 1

61 11 | KonrponsHas pabora no remam «Meramns» u «Hemeranisy 1
I'nasa 8. Xumus u Ku3Hb 6

62 1 XUMUS B IPOMBIIIIEHHOCTH. [IpHHIIMITBI XMMHYECKOT0 1
MIPOU3BOJICTBA

63 2 XUMUKO-TEXHOJIOTUYECKHE TPUHIIUITBI IIPOMBIILIEHHOTO 1 Konnekus "Yyryn u crans"
noy4eHus Metayuios. [Ipon3BoacTBO UyryHa

64 3 [Tpon3BoacTBO cTaIN 1 Konnekuus "Yyryn u crans"

65 4 Xumust B ObITY 1

66 8 XuMuYeckas MPOMBIIIUIEHHOCTh M OKpYXKarolas cpejia 1

67 6 O000mAIONIHIA YPOK 10 TeME «XUMHUS U YKU3HB 1

68 7 Wrorosslit ypok nmo Kypcy xumuu 11 kmacca 1
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