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1. IMosicHuTeabHAasi 3aMMHCKA

Jlannast pabowast mporpamma cocTaBieHa Ha ocHoBe @DenepanbHOro locymapcTBEHHOTO CTaHIapTa,
TpeOOBaHUN K pe3ylbTaTaM OCBOCHHS OCHOBHON 00pa3oBaTeNbHOI MPOTpaMMbl OCHOBHOTO 00IIero oOpa3oBaHus,
porpamMmbl Kypca XuMuu Uit 8-9 kiaccoB 00I11e00pa30BaTeNbHBIX YUPEKIACHUH, TpeAMETHas JHHUS Y4eOHHKOB
O.C.I'abpuensina, W.I'.OctpoymoBa, C.A.CnagkoBa — M.: IIpocsemienne, 2019. B Heli Takke YUUTBHIBAIOTCS
OCHOBHBIE HJIM W TIOJIOKeHUs [Iporpammbl pa3BUTHS U (HOPMHUPOBAHHS YHUBEPCAIBHBIX Y4€OHBIX JNEHCTBUHU IS
OCHOBHOTO 00I11er0 00pa3oBaHusl.

W3yueHne XuMuu B OCHOBHOH IITKOJIE TIPU3BAHO OOECTICYHTD:

- popmuposaHue y ydalnuxcsi XAMUYECKOH KapTUHBI MUpPa KaK OPraHMYeCKON YacTH €ero LEJIOCTHOHN €CTECTBEHHO-
Hay4YHOW KapTHHBI,

- passumue TO3HABATEILHBIX WHTEPECOB, MHTEUIEKTYaJbHBIX U TBOPYECKHX CIOCOOHOCTEH ydaluxcs B MPOIEcce
M3Y4YEHUs] MU XUMHUYECKON HAyKH W €€ BKJIaJa B COBPEMEHHBIM HAyYHO-TEXHUYECKUU Tporpecc; GopMHUpOBaHUE
BOKHEUIIINUX JIOTUYECKUX Olepaluii MbIIUIeHUs (aHAIW3, CUHTE3, 0000IIeHre, KOHKpPETH3aIus U JIp.) B Ipolecce
MO3HAHUSI CHUCTEMbl BAKHEHUIIMX MOHSATHI, 3aKOHOB W TEOPUWA O COCTABE, CTPOEHUHM M CBOWCTBAX XHUMHUYECKUX
BEIIIECTB,

- socnumanue YOSKIEHHOCTH B TOM, YTO NPUMEHEHHE NOJYyYEHHBIX 3HAHUM M YMEHHUH O XUMHUU SIBISETCS
00BEKTUBHON HEOOXOIMMOCTBIO JIsl 6€301acHOM pabOTHI ¢ BEIIeCTBAMU U MaTepualaMy B ObITY U Ha MPOU3BOJCTBE,

- NpOeKmuposanue U peaausayus BEITYCKHUKAMH OCHOBHOMW IIKOJIBI JIMYHOW 00pa30BaTeNbHOMN TPaeKTOPUU: BHIOOD
npoduis 00ydeHus B CTapIIel IIKOJIe WK MTPO(PeCcCHOHATBHOTO 00pa30BaTEIBHOTO YUPEKICHUS,

- o8laoeHue  KIo4esbiMu KoMnemeHYUusAMU: y‘le6HO'H03HaBaTeHBHBIMI/I, I/IH(bOpMaI_[I/IOHHI)IMI/I, OEHHOCTHO-
CMBICJIOBBIMH, KOMMYHHUKAaTUBHBIMU.

2. OOmasi xapaKkTepucTHKA y4eOHOT0 nmpeaMeTa

[Ipennaraemas pabouast mporpamma MO XMMHH PacKpbIBaeT BKJIAJl y4eOHOro MpeAMeTa B JOCTHXKEHHUE Iiesiei
OCHOBHOTO 00111eT0 00pa30BaHus U OIpeIeisieT BaKHEHIIINE CoIepKaTelbHbIe JIMHUN MTpeIMeTa:

«Beu;ecmeo» - B3aUMOCBA3b COCTaBa, CTPOCHUA CBOﬁCTB, MOJY4YCHHS U IPUMCHCHUS BEIICCTB U MAaTCPUATIOB,

o  «Xumuueckas peakyus» - 3dKOHOMCPHOCTHU IIPOTCKAHHUA U YHPABJICHUS MPOHCCCAMU IIOJYUCHUA U
IpEBpalllCHUS BCIICCTB,

o «Xumuueckuii 361Ky - OIICPHUPOBAHUC CHCTEMOM BaXKHEHIIINX XUMHYSCKHUX HOHHTHﬁ, BJIaACHHC XUMHWYECKOH
HOMGHKHaTypOﬁ u CHMBOHHKOﬁ;

o «Xumus u JHCU3HBY - CO6J'IIO,Z[€HI/IG IIpaBUI XUMHYECKOH 0e30IacHOCTH Ipu 06paH_[€HI/II/I C XMMHNYCCKHMMH

BCIICCTBAMHU U MaTCpHalaMU B MMOBCEAHEBHOM KM3HU U Ha IMPOU3BOJACTBC.

B KYypCC€ 3HAUUTCIIbHAs POJIb OTBOAUTCA XUMHUUCCKOMY SKCIICPUMCHTY: MMPOBCACHUIO IMPAKTHYCCKUX pa60T n
J'Ia60paTOpHI>IX OIIBITOB, q)HKCB.LII/II/I " aHaJIn3y UX pe3yJibTaTOB, CO6J'II-OI[CHI/II-O HOPM U IIpaBHUJI 0e30ImacHOM

paboThl B XUMHUYECKOM KaOMHETE.

Peanuzanus mporpaMMsel Kypca B Iporecce oOydeHHs MO3BOJUT OOy4yarolMMCs TOHATh POJIb U 3HAUEHHE
XMUMHH CPENN JPYTUX HAYK O TIPUPOE.

3. MecTto Kypca XUMHUH B OCHOBHOI1 1IKOJI€



@enepanbHbIl TOCYIapCTBEHHBIM CTaHAAPT MPELYyCMATPUBACT M3YYEHHE Kypca XMMHUU B OCHOBHOM IIKOJIE
KaK COCTaBHOM 4acTH mpeaMeTHOI obnactu «EcTecTBeHHO-HAayYHbIE IPEIMETHI.

Kypc paccunTan Ha u3y4deHue npeaMera B oobemMe 66 yqaeOHBIX 4acoB 1o 2 yaca B Heslenmo B 9 Kiacce.

[Iporpamma peanuzoBana B yueOnukax xumun [abpuensu O.C., M.I.Ocrpoymos, C.A.CnankoB. Xumus 9
KJIacc, BBIMYIIEHHBIX n3aarenbcTBoM «lIpocemenne» 2020 r.

B cBsi3u ¢ ocobennocTsiMu opranuszaiuu o0ydenus B 2020-2021 yae6HOM roay B pabouyro mporpaMmbl ObUTH
BHECECHBI I3MEHEHUS: IPAKTHUECKUE PAaOOTHI, CAMOCTOSATEIBHO BBITIOHIEMBIC YIATUMHICS, BEBIHECEHBI B OT/IEIbHBII
67110k «JIabopaTopHBIN MPAKTUKYM», YBEITUUYEHO BPEMsi, HAIIPABICHHOE HA TIOBTOPEHHUE U3YYEHHOTO B MPEIBIIYIIEM
Kypce XUMHUH.

B mporecce 00y4deHnst HCTIOIB3YIOTCS pa3HOOOpa3HbIE METOIBI M TEXHOJIOTHH, TAKUE TEXHOJIOTUHU JIMYHOCTHO -
OPUEHTUPOBAHHOTO TOIX0/a B 00y4eHUH, MH(POPMAIIMOHHO-KOMMYHHKATHBHBIE TEXHOJOTHH, METOJIBl U TPHEMBI
3/10pOBbecOeperaromero 00yueHus, MeTo I IPOEKTOB, TEXHOJIOTUH TUCTAHIIMOHHOTO 00y4EHUS.

JucranunonHoe oOydyeHue — ¢Gopma oOydeHHs, IpU KOTOPOH HMH(OPMALMOHHBIE TEXHOJOTHH SBISIOTCS
BEIyUIUM cpelacTBOM. lMcmonb3ysd d31I€eMEeHTbl JUCTAHIIMOHHOTO OOY4YeHHs YYEHHMK MOXKET 3aHHUMAaThCs
CaMOCTOSITENILHO, TPOCMATPUBATh BUIEOYPOKH, pelIaTh 00pa3oBaTelbHbIE 3a/1a4H.

JluctaniimoHHoe 00yYeHHE PACCUUTAHO:

- Ha y4alIuxcsl, KeJaroX IpruoOpecTH HOBbIE 3HAHMS, YBICUEHHBIX Y4€OHBIM MPEIMETOM;

- Ha BBIMYCKHUKOB IIKOJbI, TOTOBSIIIMXCS K TOCTYIUIEHUIO B MpodeccuoHalbHble 00pa3oBaTeiIbHbIE
YUPEXKJIEHUSI CPETHETO U BBICHIETO 00pa30BaHuUs;

- Ha TeX, KTO HEe MMEET BO3MOKHOCTU MOJYYUTh 00pa3zoBaTeNIbHbIE YCIYyrd B TPaJWLIUOHHON (Qopme Mo
COCTOSIHUIO 3/I0OPOBBSI.

C uenbio peanu3anuy 3J€MEHTOB JUCTAHIIMOHHOTO OOy4eHUS UCTIOJIB3YIOTCS CIIEAYIOLIUE PECYPCHI:

No ypoka Tema ypoxka Hcnonb3yemeblii pecypce
4-5 [TonsaTHE O CKOPOCTH XUMHUYECKOH PEaAKITUH. https://resh.edu.ru/subject/lesson/2102/start/
Karanmus
12 [TonsiTue o runponuse coneu https://resh.edu.ru/subject/lesson/3123/start/
16-17 O6mras xapakrepuctuka 3meMeHToB VII A— | https://resh.edu.ru/subject/lesson/2075/start/

T'pYIIIBI - TaJIOTCHOB
COCI[I/IHGHI/IH raJJOrcHOB

19 CepoBonopoa 1 cyabhuabl https://resh.edu.ru/subject/lesson/2434/start/

20 Kucnopoaseie coeTMHEHHS Cepbl https://resh.edu.ru/subject/lesson/2077/start/

22 Ammmak. Colt aMMOHUS https://resh.edu.ru/subject/lesson/2078/start/

25 docdop 1 ero coeAMHEHUS https://resh.edu.ru/subject/lesson/2073/start/

30-31 Kpemuuii u ero coeuHeHus https://resh.edu.ru/subject/lesson/2069/start/
CunukaTHast TPOMBIIIICHHOCTh

36 OO1as XxapakTepUCTUKA METANIOB https://resh.edu.ru/subject/lesson/3493/start/151213/

https://resh.edu.ru/subject/lesson/1607/start/

45 Koppo3us meraminoB u cnocoObl 3amuThl OT | https://resh.edu.ru/subject/lesson/3479/start/151187/
Hee
28 Oxpana OKpYXKaIOILEeH cpenbl OT | https://resh.edu.ru/subject/lesson/3504/start/151485/

XUMHYCCKOT'O 3arpsA3HCHU A

4. Pe3yabTaThbl 0CBOCHHSI Kypca XMMHUH

IIo 3aBCPIICHHUUN KypCa XUMHUH HaA I3TAIlC OCHOBHOI'O O6LLICFO 06pa30BaHI/I$I BBIITYCKHUKHN OCHOBHOM IIKOJIBI
JOJIKHBI OBJIQJICTh CIICAYIOIIUMM pE3yJIbTaTaMU.
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1. JImyHOCTHBIE pe3yabTaThl:

1) ocosnanue cBOEH OTHUYECKOW NPUHAIUIC)KHOCTH, 3HAHUE HMCTOPHM XHMUM W BKJIaJa POCCHUICKOI
XMMHUYECKON HAYKU B MUPOBYIO XUMMUIO;

2) ¢hopmuposarue OTBETCTBEHHOTO OTHOLICHUS K IMO3HAHUIO XUMHUH; TOTOBHOCTH U CIIOCOOHOCTH y4aluXcsl K
CaMOPAa3BUTHIO U CAMOOOPA30BAaHHIO Ha OCHOBE M3YyYCHHBIX (DAaKTOB, 3aKOHOB M TEOPUI XMMHUU; OCO3HAHHOTO BbIOOpa
U nocmpoerue UHAUBUAYaIbHOM 00pa30BaTeIbHON TPAEKTOPHH;

3) @opmuposanue UENOCTHOW €CTECTBEHHO-HAYYHOH KAapTHHBI MHpPA, HEOTHEMJIEMOH 4YacThlO KOTOPOH
SABJISIETCS. XMMUYECKask KApTUHA MUPA;

4) oenadenue COBPEMECHHBIM SI3IKOM, COOTBETCTBYIOIIMM YPOBHIO pa3BUTHS HAyKH M OOIIECCTBEHHOMN
IIPAKTUKH, B TOM YHCJIE U XUMHYECKUM,

5) ocsoenue conpanbHBIX HOPM, MIPABUIT MOBEJCHUSI, posied 1 (OPM COIMAILHOM JKU3HHU B COLIMYME, IPUPOJIE U
YaCTHOM KM3HHU HAa OCHOBE SKOJIOIMUYECKON KyIbTYPHI i 0€3011acHOr0 OOpaIIeHus ¢ BEIIECTBAMH U MaTepUaIaMu,;

6) ¢opmuposanue KOMMYHUKATUBHOW KOMIICTCHIIMU B OOIICHUHM CO CBEPCTHUKAMH M B3POCIBIMU B IPOIIECCE
00pa3oBaTesbHOM,  OOIIECTBEHHO-TIONE3HOMW, Y4eOHO-HCCIIEOBATENILCKONW, TBOPYECKOM W JIPYrUX  BHIOB
NESATENbHOCTH, CBA3AHHBIX C XUMHEH. .

2. MeTanpeaMeTHbIe Pe3yJIbTATHI:

1) onpedenenue neneit cOGCTBEHHOTO 00YUEHHS, TIOCTAHOBKA U (pOpMYIIMpOBaHKE JUIs ce0sl HOBBIX 3a/1a4;

2) naaHuposanue TyTEH TOCTHKECHUS KEIaeMOro pe3yibrara 0Oy4eHHs XUMHH KaK TEOPETHYECKOTo, TaK M
MPAKTUYECKOTO XapaKTepa;

3) coomnecenue CBOUX NEHCTBUIl ¢ TUNIAHUPYEMBIMHU PE3yJIbTaTaMH, OCYIECTBICHUE CIIOCOOOB JCUCTBUIN TPH
BBITIOJIHEHUH JTAOOPATOPHBIX U MPAKTHUECKUX pabOT B COOTBETCTBUM C MPABUIIAMH TEXHUKH 0€30MaCHOCTH;

4) onpedenenue WCTOYHUKOB XUMHYECKOH HWH(OpManuu, ee TMOoJydyeHHe ¢ aHaJlu3, CO3JaHHe
MH(OPMALMOHHOTO MPOAYKTA U €0 MpPe3eHTaLus;

5) ucnonv3osanue OCHOBHBIX WHTCIUICKTYyaIbHBIX ONEpaIMii: aHajdW3a W CHHTE3a, CPaBHEHUS W
cucTeMaTH3auy, OOOOIIEHUST M KOHKPETH3AllHH, 6bii6leHue TIPUINHHO-CIICACTBEHHBIX CBS3€H M nocmpoeHue
JIOTMYECKOTO PACCYKACHUSA U YMO3aKIIIOUEHHs Ha MaTepuae eCTECTBEHHO-HAYYHOTO COJIepKaHMs;

6) ymenue co3naBaTh, MPUMEHITH M MPEOOPAa30OBBIBATH 3HAKM W CHMBOJIBI, MOJEIU M CXEMBI IS PELICHHS
yueOHBIX M NT03HABATEJIbHbIX 33/1ay;

7) ¢opmuposanue M pazsumue SKOJOTUUECKOTO MBIIUICHUS, VMeHue MPUMEHSITh ero B I03HABATEIbHOM,
KOMMYHUKATUBHOM, COIIMAIbHON TTPaKTUKE U MPOPECCHOHATHHON OPUCHTAINH;

8) cenepuposanue e u OnpeielieHue CPEACTB, HEOOXOANMBIX JUTS HX PEeaTU3aLUH.

3. IlpeaMeTHbIe pe3y/ibTAThI:

1) ymenue 0603HaYaTH XUMHUYCCKHE JIIEMEHTHI, Ha3bIBaTh UX U XapaKTEPHU30BaTh HA OCHOBE MTOJIOKCHHS B
nepuoanueckoit cucreme J.M.Menneneena;

2) ¢hopmynuposanue u3ydeHHBIX MOHATHIA: BEIIECTBO, XHMUYECKUI 3JIEMEHT, aTOM, MOJICKYJIa, HOH, KaTHOH,
AQHUOH, MPOCTOE M CJIOKHOE BEIIECTBO, XUMHUYECKasl PEaKIIHsl, BUABl XUMUYCCKUX PEAKIIUi U T.11.

3) onpeoenenue o GopmMysiaM coCTaBa HEOPraHUIECKUX M OPraHUYECKMX BEIIECTB, BAJIGHTHOCTH aTOMOB
XUMHYECKUX DJIEMEHTOB MJIM CTEIIEHU X OKUCIICHHS,

4) nonumanue nHGOPMAIIMHU, KOTOPYIO HECYT XUMHUYECKHE 3HAKH, (POPMYJIbI, YPABHCHUS;

5) ymenue xknaccuUIMPOBATH MPOCTHIE M CIIOKHBIE BEIIECTBA,;

6) @opmyruposanue NEPHUOANIECCKOTO 3aKOHA, OOBSICHECHHUE CTPYKTYPBI U HH(MOPMAITUH, KOTOPYIO HECET
repuoandecKas CucTeMa XuMH4eckux aemMeHToB JI.M1.MeneneeBa, pacKpbITHE 3HAYCHUS
MEPUOANYECKOTrO 3aKOHA;

7) ymenue XapaKTepU30BaTh CTPOCHHE BEIECTBA — BH/Ibl XUMHUYCCKUX CBS3EH U TUIIBI KPUCTATUTHUSCKHUX
pEeLIeToK ;

8) onucanue cTpOCHUS ATOMOB XUMHUYECKHX JIEMEHTOB € TIOPSIKOBBIMU HOMepaMu 1-20 u 26, oToOpaxkeHue
HX C TIOMOIIBIO CXEM;

9) cocmasnenue HopMys OKCHIOB XUMUIECKUX 3JIEMEHTOB M COOTBETCTBYIOIIMX UM THAPOKCH/IOB;

10) nanucanue cTpyKTypHBIX HOPMYI MOJICKYISPHBIX COSTUHEHHI U (OPMYIBHBIX SMHULL HOHHBIX
COEIMHEHUH MO0 BAJICHTHOCTH, CTENIEHU OKUCJICHUS WIIH 3apsily HOHOB;

11) ymenue hopMyarpoBaTh OCHOBHBIE 3aKOHBI XMMHHU: MTOCTOSIHCTBA COCTAaBa BEIIECTBMOJIEKYIISIPHOTO
CTPOEHMSI, COXpPAHEHHUSI MacChl BEILIECTB, 3aKOH ABOTaIpo;



12) ymenue hopmMynmpoBaTh OCHOBHBIE ITOJIOKECHUSI ATOMHO-MOJICKYJSIPHOTO YYCHHS U TEOPUH
AIIEKTPOIUTUYECKON TUCCOIUAIINH;

13) onpedenenue npu3HAKOB, YCIOBHI TPOTEKAHHS M PEKPAIICHUS PEaKIINi;

14) cocmasnenue MONCKYISPHBIX YPAaBHEHUIH XUMUYECKHX PEAKLUH, MOTBEPIKIAIONIMX OOIINE XUMUYESCKUE
CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHMUECKUX COCMHEHUHN M OTPAXKAIOIINX CBA3H MEXKY KJlacCaMu
COCIIMHEHUH

15) cocmaeénenue ypaBHeHH peakinii ¢ ydaCTHEM JICKTPOJIMTOB TAK:KE B HOHHOHN opme;

16) onpedenenue Mo XUMUYECKUM YPaBHEHHSM MPUHAIICIKHOCTH PEAKIMIA K ONPEACICHHOMY TUITY WU BUILY;

17) cocmaenenue ypaBHEHHI OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA C IIOMOIIBI0 METOIa
JJIEKTPOHHOTO OaJlaHca;

18) npumenenue OHITHIT KOKUCIICHUE» U «BOCCTAHOBJICHHE» ISl XapAKTEPUCTUKH XMMUYECKIX CBOHCTB
BEIIIECTB;

19) onpedenenue ¢ TOMOIIBIO KaUECTBEHHBIX PEaKIMN XJIOPUJI-, CYIb(aT- U KapOOHAT-aHUOHOB U KATHOHA
aMMOHHUS B pacTBOPE;

20) 06vsicHenue BIUSIHUS Pa3IMYHBIX (PAaKTOPOB HA CKOPOCTh PEaKIINi;

21) ymenue xapaKTepu30BaTh MOJOKEHHE METAIJIOB M HEMETAJUIOB B IEPUOMIECCKON CHCTEME 3JICMEHTOB,
CTPOCHHE MX aTOMOB M KPUCTAJUIOB, 001IHe (PU3NIecKre N XUMHUECKIE CBOIMCTBA;

22) 06bsicHeHue MHOTOOOpa3usl MPOCTHIX BEUIECTB SIBICHUEM aJTIOTPOIIUH C YKa3aHHEM €€ TIPUYHH;

23) ycmanosnenue pa3iuduil THIPO-, TTUPO — U IICKTPOMETAIUTYPIrHH U HIUTIOCTPUPOBAHKME 3TUX PA3THIHI
MpUMEpaMHU TPOMBIIIIJICHHBIX CTIOCO00B TIOJTYYEHHUST METAJIIOB;

24) ymenue dasams 00LTYIO XapakTepucTHKy 31eMeHToB |, 11, VIIA- rpymm, a takke BoJ0po/ia, KUCIOPO/a,
a3o0Ta, cepsl, pocdopa, yriepoaa, KpeMHHS U 00pa30BAHHBIX MU MPOCTHIX BEIIECTB W BAYKHEUIIINX
COCIIMHEHUH (CTpOCHNE, HaX0XK/ICHHE B TIPUPOJIE, TOTydeHHEe, (PU3NIECKAE M XUMHUYECKIE CBOICTBA,
MIPUMEHEHHUE);

25) ymenue onMchIBaTh KOPPO3UIO METAJUIOB U CIIOCOOBI 3aIIUTHI OT HEe;

26) ymernue IPON3BOIUTH XUMHUYECKUE PacyeThl 10 GOpMyJiaM U YPaBHEHHUSM peaKilnii;

27) onucanue CBOWCTB U TPAKTUYECKOTO 3HAUYCHHSI U3YUCHHBIX OPTaHMUYCCKUX BEIIECTB;

28) evinonnenue 0003HAYCHHBIX B IIPOrPaMME SKCIIEPUMEHTOB;

29) cobrodenue ipaBuil 6€30TaCHOM pabOTHI B XUMUYECKOM KaOHMHETE.

4. Copep:xkaHue y4eOHOTro nmpeaMeTa U TpeOOBaAHHUS K YCBOEHHIO POrPaMMbl

Kypc xumum 9 xmacca mpenmonaraer uzydeHue cieayrommx paszzaenoB: «lloBTtopenune um 0000meHne
CBEIEHUH Mo Kypcy 8 Kiacca», «XUMHUYECKHME PEaKIMd B pacTBOPax »dJICKTPOJIUTOB», «Hemeraiipl M HX
COCIMHEHUS», «MeTalulbl U UX COCTUHCHUs», «XUMUS U OKpYyXarolas cpena», a takke «O000meHne 3HaHu| 1o
XAMUU Kypca OCHOBHOM MIKOJIBI. [TonrotoBka k OCHOBHOMY rOCy/1apCTBEHHOMY 9K3aMEHY»

IToBTOpEeHUe U 00001IeHNEe CBeleHUI M0 Kypcy 8 kiacca

bunapusie coenunenus. Okcuipl coneoOpasyromire u Hecoiaeoopasytomiue. ['MapoKCHabl: OCHOBaHMUS,
am(doTepHbIC THIPOKCHIBI, KUCIOPOACOAepKAIINe KUCIOThI. CpeHue, KUCIbIe, OCHOBHBIC U KOMILJIEKCHBIE COJIH.

Tunbl cBs3u. MonHbIH THI CBsi3Hu. KoBayieHTHAs MosIspHas U KOBaJIEHTHAs HETIOJISIpHAs CBsA3b. MeTayuinueckas
CBSI3b

O06o01IeHre cBeIeHUi 0 XUMHYECKUX peakiusx. Kiaccudukanus XMMUYECKUX PEaKIUi 10 pa3TMIHbIM
OCHOBAHUSIM: COCTABY U YUCIIY pEarupyroIIuX U 00pa3yIoUIUXcs BEUIECTB, TEIIOBOMY 3PQEKTY, HAIIPABICHUIO,
W3MEHEHUIO CTETIeHEeH OKUCIEHUS 3JIEMEHTOB, 00Pa3yIoLIUX pearupyoime BenecTa, ¢ase, NCoIb30BaHUIO
KaTajan3aTopa.

[lonatue o ckopocTH XMMHMUYECKOW peakuuu. DakTophl, BIAMSIOLME HA CKOPOCTh XUMHYECKUX PEAKIIMi:
MpUpOJa pEarupyrolIux BEHIECTB, WX KOHLEHTpalus, TeMIlepaTypa, IUIOMaJb CONPUKOCHOBEHUS, HaIU4YUe
karanu3atopa. Karamus.

JdeMoHcTpanuu
e (O3HaKOMJIEHHE C KOJUIEKIIUSIMU METAJUIOB U HEMETAJLIOB.
e (O3HaKOMJIEHHE C KOJUIEKIIUSIMH OKCHJIOB, KMCIIOT U COJIEH.
e 3aBUCUMOCTb CKOPOCTH XMMUYECKOM PEAKIIUU OT PUPObl PEArNPYIOLINX BELIECTB.
e 3aBUCUMOCTb CKOPOCTH XMMUYECKOW PEAKIIMHN OT KOHLIEHTPALMK pPEarupyroniux BEIECTB.



e 3aBUCUMOCTh CKOPOCTHM XMMHUUYECKOM peakUuu OT IUJIOLATUd COMPUKOCHOBEHUSI PEarupyroniux BeIIEeCTB
(«kunISAIIUR CHOW» ).
e 3aBUCUMOCTbh CKOPOCTU XMMUYECKOMN PEAKIMU OT TEMIIEPATYpPhl PearupyroIx BEIecTB.

JlabopaTopHbIe ONBITHI

1. B3aumoelicTBre aMMHUaKa U XJIOPOBOJIOPO/Ia.

2. Peaknus HeWTpanu3anuu.

3. HaGmonenue remnoBoro 3¢ ¢dekra peakiuu HeUTpain3aiuH.

4. B3aumoseiicTBre cepHO KUCIOThI ¢ okcuaom meau (II).

5. PaznoxkeHune nmepokcuaa BOI0po/1a ¢ MOMOIIBIO KaTasia3bl KapTodens

6. 3aBUCHMOCTb CKOPOCTH XUMUYECKOW pPEeaKlMU OT MPUPOAbI pearupyrouiux BEIIECTB Ha IPUMEPE B3aUMOICHCTBUS
pacTBOpoOB THOCYIb(aTaHATPHUS U XJIOpHaa Oapus, THOCYIIb(aTa HATPHUS U COISTHON KUCIIOTHI.

7. 3aBUCHMOCTb CKOPOCTH XUMHUYECKOW peakUuu OT MHPUPOJbl METAUIOB IMpPU HMX B3aUMOJCHCTBUU C COJISHOM
KHCIJIOTOM.

8. 3aBUCUMOCTbh CKOPOCTH XMMHUECKOM peaKlUy OT MPUPOJIbl KUCIOT MIPU B3aUMOJICHCTBUM UX C YKEJIE30M.

9. 3aBUCHUMOCTb CKOPOCTH XMMHUYECKON PEAKIIMH OT TEMIIEPaTyphI.

10. 3aBHCUMOCTbH CKOPOCTH XUMHUYECKOH peakuu OT KOHIEHTPALUH.

11. 3aBHCHUMOCTbH CKOPOCTH XUMHUUYECKOI peakluu OT IUIOLIaId CONIPUKOCHOBEHUS PEarupyroninx BEIIeCTB.

12. 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMU OT KaTaanu3aropa.

XuMHYeCKHE PeaKIHH B PACTBOPAX IJIEKTPOJIUTOB

[TonsaTre 00 PMEKTPOTUTHICCKON AMCCONUAIMH. DIIEKTPOIUTHI U HEDJIEKTPOIUTHL. MEXaHu3M IHUCCOIUAINN
AJNIEKTPOJIUTOB C PA3IMYHBIM XapaKTepoM CBs3U. CTENEeHb ANEKTPOJUTHUYECKON auccornranuu. CuibHble U ciadbie
AIIEKTPOJIUTHI.

OcCHOBHBIE TOJIOKEHUSI TEOPUU DIIEKTPOTUTHIECKON auccormanuu. Kiaccudukanys HOHOB U X CBOMCTBA.
KwucnoTel, ocHOBaHUS U COJTH KaK AJMEKTPOJIUTHI. VX Kiaccuukanus u Juccomrarusl.

OO0mue XMMHUYECKUE CBOWCTBA KUCJIOT: M3MEHEHHE OKPACKH HHIAMKATOPOB, B3aMMOJICHCTBHE C METaJIAMH,
OKCHJIAMHU Y THAPOKCHUIAMHU METAJUIOB U COJIIMU. MOJIEKYJISIpHbIE M MOHHBIC (TIOJIHBIE M COKpAIIEHHBIC) YpaBHEHUS
peaKkuu.

XUMUYECKUH CMBIC COKPAIIEHHBIX YPAaBHEHUH. Y CJIOBHS MPOTEKAHUS PEAKIH MEXKIY AJIEKTPOJIUTAMHU J0 KOHIIA.
Psim akTHBHOCTH METaJIOB.

OOmMe XMMUYECKHE CBOMCTBA IIEJIOYEH: B3aMMOJCHCTBUE C KHCJIOTaMH, OKCHIAMH HEMETAJIJIOB, COJISIMH.
OO0mue XMMHYECKHE CBOWCTBA HEPACTBOPHMBIX OCHOBAHHWM: B3aMMOJICUCTBHE C KHCJIOTAMH, Pa3JIOKCHHE IIpU
HarpeBaHUU.

OO0mue XMMHYECKHE CBOWCTBA CPETHUX COJICH: B3aUMOJICHCTBHE C KHUCIOTaMH, IIEIOYaMH, COJSIMH U
MeTaiaMu. B3anmoieiicTBrE KMCIIBIX COJICH CO IIEI0YaMHU.

I'uaponus, kak 0OMEHHOE B3aMMOJCHCTBUE COJIe ¢ BOJOW. [ Maposm3 cov CUIILHOTO OCHOBAHHS U Claboi
KHCJIOTHI. ['uapoan3 coym ¢1aboro OCHOBaHUS M CHIIbHOM KucioThl. [kama pH.

CBoiiCTBa KHCJIOT, OCHOBAaHUH, OKCHUIIOB M COJICH B CBETE TEOPHH JJICKTPOJUTHYECCKON ITUCCOLMAIMU U
OKHCITUTEIBHO -BOCCTAHOBUTEIBHBIX PEAKIIUM.

JdemoHcTpanum.
e lcnpiTaHue BEIIECTB U UX PACTBOPOB Ha AJIEKTPOIIPOBOHOCTD.
e 3aBUCUMOCTb JIEKTPOIPOBOIHOCTH YKCYCHON KHCIOTBI OT KOHUEHTpPALIH.
e JIBIKEHHE OKPALICHHBIX HOHOB B 3JIEKTPUYECKOM I10JIE.
e OmnpeneneHue xapakTepa cpebl B pacTBOpax COJEH.

JlabopaTopHbIe ONBITHI.

13. Jluccornuanus cnadbIX 3JIEKTPOJIUTOB HA IPUMEPE YKCYCHOM KUCIOTHI.

14. I3MeHeHune OKpacku HHAUKATOPOB B KUCIIOTHOM CpEJeE.

15.Peakuys HeHTpanu3aluy pacTBOPA MIENOYN PA3IMYHBIMUA KHCIOTAMH.

16. TTonyuenne runpokcuaamean(Il) u ero B3anmoieiicTBHe ¢ pa3IMUHBIMU KUCIOTAMHU.
17. B3aumoericTBre CHIBHBIX KUCIOT ¢ okcunoM memu (I1).

18. B3aumoaeicTBHE KUCIOT C METAJUIAMHU.

19. KayecTBeHHast peakiys Ha KapOOHAT-HOH.

20. TlosryyeHue CTyAHS KPEMHHUEBOM KHCIOTHI.



21. KauecTBeHHas peakius Ha XJIOPHUI- HIU CYIb(haT-HOHBI
22. VI3MeHeHne OKpacKy WHANKATOPOB B IIEIOYHOM Cpeie.
23. B3aumogeiicTBUe 1IeN0oUei ¢ yrIIEKUCIIBIM Ta30M.

24. KauecTBeHHasl peakiysl HA KATHOH aMMOHHUSL.

25. Tlonyyenue ruapokcuaa meau (1) u ero pasnoxenue.

26. BzaumoeiicTBre KapOOHATOB C KHCIOTAMHU.

27. Tlomyyenue ruapoxcuna sxenesa(lll).

28. B3aumoeiicTBue xkene3a ¢ pacTBopoM cyiabdata meau(1l)

IIpakTHYeckne padoThI
1. Pemenue SKCIEpUMEHTANIBHBIX 33124 110 TeMe «DJIEKTPOTUTHYECKAS TUCCOIHAIUSY

HeMeTasibl ¥ UX coeTUHEHUSI

CrtpoeHue aToMOB HEMETAIUIOB U WX ToJsioxkeHue B [lepuoanueckoit cucreme. P 31eKTpoOTpUIIATEIbHOCTH.
Kpucrannueckue pemeéTkn HEMETaIoB — IMPOCTBIX BEIIECTB. AJUIOTponus U €€ npuunHbl. OU3ndecKue CBOMCTBA
HeMeTaiioB. OOIMe XUMUYECKHE CBOMCTBA HEMETAJIIOB:
OKUCTTUTEIBHBIE U BOCCTAHOBUTEIIBHBIE.

laynorensr, cTpoeHMe UX aroMOB U MoOJeKyl. DuU3MYECKHEe W XUMHUYECKHE CBOWCTBA TaJlOTCHOB.
3aKOHOMEPHOCTH M3MEHEHHUsI CBOMCTB TajJOre€HOB B 3aBUCHUMOCTH OT WX TOJIOKeHHsS B [lepuoamdeckoil cucrteme.
Haxosienue rajioreHoB B MPUPOJIE U UX MoJTydeHre. buojornueckoe 3HaueHNe U TPUMEHEHNE TaJIOT€HOB.

l"asioreHOBOIOPOJIBI M COOTBETCTBYIOIIME WM KHUCJIOTBHI: IUIABHUKOBas, COJIsIHAs, OpOMOBOJOPO/IHAS,
nosoBoiopoaHas. ['anorennasl. KauecTBeHHbIE peakliMi Ha rajJoreHu-uoHbl. [I[puMeHeHne coeMHeHN rajloreHOB
1 UX OMOJIOTUYECKAS POJIb.

Obmas xapaktepuctuka siaemMeHTOB VIA-rpynmel. Cepa B mpupoae U €€ TodydeHue. AJUIOTPOIHBIE
MO U(UKAITUN CEPHI M UX CBOMCTBA. XMMHUYECKHE CBOMCTBA CEPBI M €€ MPUMEHEHHE.

CepoBofOpoa: CTpOEHHWE MOJEKYIbl, (U3MUYECKHE W XHMHUYECKHE CBOWCTBA, TIOJIYyUCHHE U 3HAYCHHE.
CepoBogopoanas kuciora. Cynbhuasl 1 ux 3HaueHue. JIroMuHOPopsI.

Oxkcun cepri(1V), ceparcTas kuciora, cyabdurel. KauecTBeHHas peakius Ha Cyab(OUT-HOH.

Oxkcun cepwi( V1), ceprast kuciora, cyasdarel. Kpucramioruaparsl.

CepHast KMCJIOTA - CHJIBHBIA 37eKTpoJuT. CBOWCTBA pa30aBICHHOW CEPHOM KHUCIOTHI, KaK TUIMMYHOW KUCIIOTHI:
B3aMMO/JICHICTBUE C MeTaylaMH, OCHOBHBIMU U aM(OTEPHBIMH OKCHAAMH, OCHOBAaHUAMU U aM(OTEPHBIMHU
TUAPOKCUAaMH, colisiMu. KauecTBeHHas peakius Ha Cyab(haT-uoH.

OO0mrast xapakTEepPUCTHKA 3JIEMEHTOB VA-rpymnmbl. A30T, CTPOCHHE €ro aroMa M MOJICKYJbl. DU3MYECKUE H
XMUMHYECKHE CBOMCTBA U IPUMEHEHHE a30Ta. A30T B IPUPO/JIE U €r0 OUOJIOTHYEcKast poJib.

AMMUak, CTpoeHHE MOJIeKYNIbl U (U3MUecCKHue CBOMCTBA. AMMUAYHas BOJA,, HAIIATBIPHBIA CHOUPT, THAPAT
amMmuaka. JIOHOPHO -aKIeNTOPHBI MeXaHH3M OO0pa30BaHMsI KaTMOHAa aMMOHHMS. BoccTaHOBUTENBHBIE CBONCTBA
amMuaka. Conu aMMOHHUS M UX TpuMeHeHue. KauecTBeHHas peakiys Ha KaTHOH aMMOHHS.

Oxcuapl a3oTa: HecosieoOpa3yrollue W KUCIOTHBIE. A30THCTas KUCIOTa M HUTPUTHI. A30THas KHCIOTa, €&
MOJIy4eHHE U CBOMCTBA. HUTpathl.

docdop, crpoenue atoma u amnorponus. Pochunsl. Pocun. Oxcun dhocdopa(V) u opropochopnas kucioTa.
®ocdatel. Docdopubie ynoOpenus. MHCEKTULINIBL.

OOmass xapakTepucTHKa 31eMeHTOB [V A-rpynmbl: OCOOCHHOCTH CTPOCHHSI aTOMOB, MPOCTBIX BEIIECTB U
COCIMHEHUI B 3aBUCHUMOCTH OT IMOJIOKEHHUs 3eMeHToB B llepuogmyeckoil cucreme. Yriaepod. AJUIOTPONHBIE
MoaudUKauu: anmas, rpaput. AMopdHBIA yriepoAd: caxa, aKTUBUPOBAHHBIA Yroib. AAcopOuus. XUMHYECKHE
cBoiicTBa yriaepoaa. Kokcoxumuueckoe mpou3BoACTBO U ero mpoaykuus. Kapoumsr.

Oxcupn yraepona(Il): crpoenume wmomnekynbl, moinydyeHue u ero cpoiictBa. Oxcun yrinepoma(lV): crpoenue
MOJIEKYNbI, TIONy4eHHEe U €ero CBOHCTBa. YronpHas Kkuciota. Conu  YrojapbHOW KHCIOTHI: KapOoOHAThl U
rupokapOoHaThl. TeXxHuuecKas U MUIeBas coa.

Oprannueckast XuMusi. YTJI€BOJOPOIBL..

Mertan, 3TaH ¥ IPOMaH Kak Mpe/eibHble (HACBIIEHHBIE) YTIeBOAOPOAbl. DTUJICH U alleTHIIeH, KaK HeNpeeIbHbIE
(HeHachIIEeHHbIE) yrieBogopoabl. CTpykTypHble ¢opMynabsl BemecTB. [opeHue yrieBogopoAoB. Peakuuu
JNETUIPUPOBAHUS MIPEACIbHBIX YTIIEBOIOPOI0B. KauecTBeHHbIE peaklluy Ha HEMPeAeIbHbIE COCIUHEHHUS.

CrupThl. DTHIOBBIA CHHPT, €ro MOJTy4eHHEe, MPUMEHeHHe U (Qu3uosorndyeckoe aercTBue. TpEXaTOMHBIN CIIUPT
ruiepud. KauecTBeHHasi peakuuss Ha MHOTOAaTOMHBIE CHHUPTHI. YKCYCHas KHCIOTa - MPEACTaBUTENb Kiacca
KapOOHOBBIX KUCIOT.



Kpemuwmii, crpoenue ero aroma u cBoictBa. Kpemuuit B mpupojae. Cummmuasl U cwtad. Oxcun kpemaus(1V).
Kpemuuesas kuciaora u €€ coJn.
IIpousBoncTBO crexia u 1emMeHTta. [Ipoaykuys CUIMKAaTHOM NMPOMBIIUIEHHOCTU: ONTHUYECKOE BOJIOKHO, KEPAMUKA,
dapdop, pasHc. OnTUIecKoe BOJIOKHO.

Hemerannel B npuposae. ®@pakiuoHHas MEPEroHKa >KUIKOTO BO3JyXa KaK CIOCOO MOJy4eHMs! KHCIOpOAa,

a3ora, aprosa. [lonyuenue pocdopa, kpeMHuUs, XJI0pa, HOoAa. DICKTPOIH3 PACTBOPOB.

HonyquHe CepHOﬁ KHUCJIOTHI: CBIpBé, XUMHU3M, TEXHOJIOTUYCCKAd CXEMad, MCTOA KHUIIAIICTO CJIOs, IMPUHIUIIBL

TEII000MEHA, POTUBOTOKA W IUPKyisiun. OneyM. [Tpou3BOACTBO aMMHaKa: ChIPhE, XMMH3M, TEXHOJIOTHYECKAs

cxXema.

JdeMoHcTpanuu

Komnexnus HemeTaiuos.

Mopnenu KpUCTaNINYECKUX PEIIETOK HEMETAJUIOB: aTOMHbBIE UMOJIEKYJISIPHBIE.

O30HATOp U NPUHLMIIBI €70 PaOdOTHI

I'openune HeMeTaIoB - MPOCTHIX BEIIECTB: cepbl, pocdopa, IPEeBECHOTOYIIISL.
OO0pas31ibl TaJoreHoOB - IPOCTHIX BEIIECTB.

B3anMopeicTBrEe raJloreHoB ¢ METAJIIIaMHU.

BriTecHenue xjiopa OpoMOM WM HOJa U3 PaCTBOPOB UX COJIEH

Konnekuust npupoAHbIX cCOeTMHEHUH XJI0pa.

B3anmopeiicTBre cepsl ¢ METaNIAMMU.

I'openue cepsl B kucinopoe

Konnexkuust cynbhuaHbIx pya.

KauectBennas peaxius Ha Cyabpua-uoH

OO6eciBeunBaHNE OKPAIIEHHBIX TKAHEH M IIBETOB CEPHUCTHIM Ta30M.
B3anMoneicTBre KOHIIEHTPUPOBAHHOM CEPHON KUCIIOTBI C MEJIBIO.
OOyrnuBaHue OpraHUYECKUX BEIECTB KOHIICHTPUPOBAHHOM CEPHOM KUCIOTOM
Huarpamma «CocTaB BO3yXa».

Buneodparmentst u cnaiiasl «[Itnasu 6a3aps».

[Tonyuenue, cobupanue 1 pacrio3HaBaHHE aMMHUAKa.

Paznoxxenne 6uxpoMar aMMOHHS.

B3anmopeiicTBre KOHLIEHTPUPOBAHHON a30THOM KUCTIOTHI C MEBIO.

- 'openue uépHoro nopoxa.

Pa3nosxenue HUTpaTa Kajausi U TOPEHUE IPEBECHOTO YroJIbKa B HEM

- O0Opa31el MPUPOIHBIX COeAMHEHHH docdopa.

I'openune pocdopana Bo3ayxe U B KUCIOPO/IE.

[Tonydyenue 6emoro gochopa u UCTIBITAHUE €TO CBOMCTB

Komnexkuust «O0pa3ipl NpUpOIHBIX COSIUMHEHUHN YIIIepoiay

[Toprper H./l.3enunckoro. [lornomneHne akTHBUPOBAHHBIM YIIEMPACTBOPEHHBIX BEIIECTB WIIM Fa30B.
YeTpoicTBO IPOTUBOTA3A.

Mogenu MoneKysl MEeTaHa, 3TaHa, TWICHA U alleTUJICHA.

BiaumoeiicTBue sTuneHa ¢ OpoMHOM BOJOM M pacCTBOPOM IepMaHTaHATaAKAJIHSI.

OO01ue XMMHUYECKUE CBOMCTBA KUCIOT HA IIPUMEPE YKCYCHOM KUCIIOTHI.
KauectBenHas peakuus HAa MHOTOATOMHBIE CIIUPTHI.

Komnexuust «O6pa3iibl MPpUPOTHBIX COSAMHEHUN KPEMHUS.

Konnekuus crekna, KepaMUKy, IEMEHTA U U3/IETIUI U3 HUX.

Konnexkuust npoayKuuu CUIIMKaTHOM MPOMBIILIIIEHHOCTH.

BuneodparmenTs! u cnaiiapl «[Ipor3BoACTBO CTEKIIA U [IEMEHTA .

Komnexkuus «IIpupoaHbie coequHEeHNs HEMETAIIOB) .

BuneodparmenTs! u cnaiiapl «DpakiimoHHas! IEPETOHKA KUIKOTO BO3IyXa»
Buneodpparmentst u cnaiinel «I[lodydeHue Bomopoda, KHUCIOPOJAa U TaJOTE€HOB AIIEKTPOJIUTHYCCKUM
CIocO0OM».

Mogenu anmnapaToB AJis IPOU3BOJCTBA CEPHOU KUCIIOTHI.

Mogenb KUISIIEro cios.



e  Mojenb KOJIOHHBI CHHTE3a aMMUAKA.

e Buzpeodpparmentsl u crhaiiasl  «IIpoM3BOACTBO CEpHOM  KHCIOTBI».
«IIpon3BOACTBO aMMHAKa.

e  Komnekuus «CpIpb€ i MOJIy4YEHUS CEPHON KUCIOTBD».

BuneodparmMeHTsl ¥ craiipl

JlaGopaTopHble ONBITHI

29. Pacnio3HaBaHue rajioreHu/1-HOHOB.

30. KauecTBeHHBIE peakIuu Ha CyIb(aT-UOHBI.

31. KauecTBeHHast peakiysi HA KATHOH aMMOHHUSL.

32. XuMudeckrue CBOMCTBA a30THOM KUCIIOTHI, KaK AJICKTPOJINTA.

33. KauectBennsie peakuuu Ha pocdar-uoH.

34. TlosryyeHre M CBOMCTBA YrOJIBbHON KUCIIOTEHI.

35. KauectBenHas peakius Ha KapOOHAT-HOH.

36. IIpomyckaHnue yriIeKUCIIOTO Ta3a Yepe3 pacTBOp CUIIMKATa HATPHSL.

IIpakTnuyeckune padoTsl

2. MI3yyeHne CBOMCTB COJISTHON KHCIIOTHI.

3. U3ydeHue CBONCTB CEpHOM KMCIIOTHI.

4. TlonydyeHue amMMuaKa U U3y4eHUE ero CBOWCTB.

5. Tlony4yeHue yriekucaoro ra3a u u3ydeHue ero cBoiicTB. KauectBennas peakiusi Ha kKapOOHAT-HOH.

MeTa/uibl M UX COeTUHEHMSI

[Tomoxenne MetaiuioB B [lepronnueckoi cucteMe XUMHYECKUX IeMeHTOB 1. M. MeHieneeBa, cTpoeHHe HX
aTOMOB M KPHCTAJIJIOB. MeTayndeckasi CBSI3b U METATMYECKass KpucTajutmaeckas pemeérka. dusndeckue cBONWCTBA
METAJUJIOB: 3JIEKTPO- M TETUIONPOBOTHOCTH, OTPAKAIOIIAs CIOCOOHOCTh, MNIACTUYHOCTH. CIIaBbl UEPHBIE U [IBETHBIE.

Meramibl Kak BOCCTAHOBUTENH. OJIEKTPOXUMUYECKUN psAJl HANpsOKEHWW. B3ammonencTBHe METalioB ¢
HEMETAJUIaMU, OKCUAAMH, KACIOTAMHU, COJISIMU. AJTFOMUHOTEPMHUSL.

OO6mas xapakrepucTtuka d1eMeHTOB |A-rpynmbl OKCHUIBI W THAPOKCHIBI IIEIOYHBIX METAJIOB, HX
MOJIy4eHUE, CBOMCTBA, IPUMEHEHNE. BakHeWume CoJIM IIENOYHBIX METAUIOB, X 3HAYEHUE B KUBOM U HEXHUBOU
MIPUPOJIE U B KU3HU YEIIOBEKA.

O6mras xapaktepuctuka meMeHToB ||A-rpynmbl OKCHIIBI U THAPOKCUABI IICIIOYHO3EMETBHBIX METANIOB, UX
MTOJIy4eHHE, CBOMCTBA, NMPUMEHEHHE. BaxHeHmne coau MIeJOYHO3EMENIbHBIX METAJUIOB, UX 3HAYEHHE B KUBOU U
HEXXHUBOU MPUPOJE U B )KU3HU uenoBeka. KapOoHaThl ¥ ruipokapOOHAThI KabIIUS.

XKéctkocTh BOIBI: BpeMeHHass M mocrosiHHas. CrocoObl ycTpaHeHuss BpeMeHHOW kEcTkocTu. CrocoObl
YCTPaHEHHS IOCTOSIHHOW XKECTKOCTU. VIOHUTBI.

CoenuHeHus alfOMMHUA B IpUpoJie. XUMUYeckre cBoiicTBa anmtoMuHUs. OCOOCHHOCTH OKCHIA U TUAPOKCUAA
ATIOMHUHMS KaK aM(OTEpHBIX coeMHeHU. Baxxneiiue conu antoMunus (XJaopui, cyabgar).

OcobenHoctn cTpoeHHs aroMa jkene3a. JKeme3o B mpupojse. Baxueimme pynbl skene3a. OKcuabpl U
ruapokcuabl kenesa(ll) u sxenesa(Ill). Comu xenesza(ll) u xenesa(Ill). O6HapyxeHre HOHOB KaTHOHOB JKejie3a B
pacTBope. 3HaUEHUE COETMHEHUN Keme3a.

Koppo3ust xumuueckass U 31€KTPOXMMUUYECKAs. 3alllUTa METAJUIOB OT KOppo3uH. MeTamibl B NpUpOJE: B
cBOOOAHOM BHAe W B BuAe coeauHeHuwil. [lonatue o weramryprun. Yé€pHas W UBETHas METaLTyprHusl.
[TupoMeramnyprusi, TUIAPOMETAITYprus, nekTpomeramutyprus. Jlomenusiid npouecc. IlepepaboTka uyryHa B cTaib.
DIEeKTpOIN3 PacIuIaBOB.

JdeMoHcTpanun
e BsaumozeincTsue HaTPUs, JUTUS U KaJIbLUs C BOJOM.
I'openue HaTpusi, MarHus 1 ’eje3a B KUCIOPO/Ie.
Bcenbika rTepMUTHON CMeECH.
B3anMopeiicTBre cMecH MOPOUIKOB CEPhI U KeJe3a, IUHKA U CEpPBI.
B3anmMopeiicTBrue amtOMUHMS C KUCIOTaMH, IIEJI0YaMHu U BOJIOM.
B3anmopaeincTeue xene3a U MEAU C XJIOPOM.
BzaumoseiicTBue Menu ¢ KOHIIGHTPUPOBAHHOM CEPHON KUCIOTOW M a30THOM KHUCIOTOW (pa3OaBleHHOW U
KOHIICHTPUPOBAHHOM).
Oxkpacka miaMeHl COeTUHEHUSIMHU LIEI0YHbIX METAJIOB.
Oxkpacka mi1aMeHl COeTUHEHUAMU METOYHO3EMENbHbBIX METAIIJIOB .



l"amenuie u3BecTu BOJOM.

[Tony4yenue KECTKON BOABI B3aUMOAECUCTBUEM YITIEKUCIOTO C U3BECTKOBOM BOJOM.
Ycrpanenue BpeMEHHOH KECTKOCTH KUIISTYCHHEM B TOOaBKOM COJIBL.

YcTpaHeHue noCTOSIHHOM KECTKOCTHU 100aBKOM COMBI.

VoHUTBI M IPUHLIUT UX JeHCTBUA (BUACO(PpPArMEHT).

Koutekuust npupoJHbIX COEIMHEHUN ATTFOMUHUSL.

Buneodparmentst u cnaiiapl «OKCHIT aIFOMUHUS U €r0 MOAU(DUKALIIN.
[Tomy4yenne ampOTEPHOTO TUAPOKCHAA ATIOMUHUS U UCCIIEIOBAHUE €r0 CBOMCTB.
Komnexnus «XuMuueckre HICTOYHUKH TOKA.

Pe3ynpTaThl AIUTENBHOIO HKCIEPUMEHTA IO M3YYECHHIO KOPPO3MM CTAJIBHBIX HU3ACINNA B 3aBUCHUMOCTH OT
YCJIOBHI MPOLIECCOB.

Boccranosnenue menu u3 okcugamenu(Il) Bogopomom.

Buneodparmentst u crnaiiapl «I [pou3BOICTBO UyryHa U CTAIM».

BuneogparmenTs! u cnaiiasl «M3nenust U3 4yryHa u cTaim.

BuneodparmenTs! u cnaiias! «I[Ipou3BoICTBO aTIOMUHUSY.

JlabopaTopHbie ONbITHI

37. BzanmogeiicTBue xene3a ¢ pactBopoM cynabdarta meau(1l).
38. Iony4yeHne N3BECTKOBOM BOJIBI M OTIBITHI C HEH.

39. Iomryuenne ruapokcumos xeneza(ll) u (111).
40.KavecTBEHHBIE pEaKIK HAa KAaTHOHBI JKeJe3a.

IIpakTH4eckne padoThI
6. [losryueHue xecTKOM BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.
7. Pemienune skcriepuMEHTAIBHBIX 3a/1a4 0 TeMe «MeTasuibDy».

XuMHS 4 OKPYKAWIas cpena
Crpoenue 3emnn: siApo, MaHTHS, 3€MHAsI KOPa, UX XUMHUYECKHi cocTaB. JIutocdepa u e€ XuMHUIEeCKU COCTaB.
Munepansl. Pyasl. Ocagounsie mopobl. [lose3nsie uckonaempie. XUMHUYECKUH cocTaB THAPOChEphl. XUMUICCKUN
COCTaB aTMOCQEPHI.
HcTouHnKkM XMMHYECKOTO 3arpsi3HEHUs OKpyxarouieil cpenpl. [7106ambHBIE  3KOJIOTHYECKHE  MPOOJIEMBI
YeJloBeYeCcTBa: MapHUKOBBIN 3((eKT, KUCIOTHBIE A0XKIU, 030HOBBIE NBIPbl. MeXIyHApOJHOE COTPYAHUYECTBO B
o0JacTu 0XpaHbl OKPYKAIOLIEH Cpeibl OT XUMUYECKOTO 3arps3HEeHUs. «3esI€Has XUMHUSD.

JdemoHcTpanuu
e BuneobparmenTsl u cmaiiapl «CtpoeHue 3emian U €€ XUMHUYECKHH cocTaBy». " Kosulekius MUHEpaaoB H
TOPHBIX TOPO/I.
o Komnekmus «Pynpl meTamiosy.
e BuneodparmenTsl u cnaiiapl «I'106anbHbIe SKOJIOTHUECKHE TPOOIEMbI UETIOBEYECTBAY.

JlaGopaTopHbie ONBITHI
41. VzyueHue rpaHura.
42. VI3yyeHue MapKUpOBOK Pa3IMYHBIX BUJIOB IPOMBIIIJIEHHBIX U NTPOJJOBOJILCTBEHHBIX TOBAPOB

O0o00menne 3HAaHUH 10 XMMHH 32 KYPC OCHOBHOM MIKO0JIbI. IToagroroeka k OCHOBHOMY rocy1apcTBeHHOMY
IK3aMeHy
CrpoeHne aroma B COOTBETCTBMM C IIOJOXEHHUEM XHMHUYECKOTO 3jeMeHTa B llepmonmdeckoil cucreme.
CtpoeHue BemiecTBa: XMMMYECKas CBA3b M KPUCTAUIMYECKHUE PEMIETKU. 3aBUCHMOCTbh CBOMCTB 0O0Opa30BaHHBIX
SJIEMEHTaMU TPOCTHIX BEHIECTB (METAJUIOB, HEMETAJIOB, OJaropoJHBIX Ta30B) OT TMOJOXEHUS DJIEMEHTOB B
Ilepnoanueckoii cucteme. TUNOIOTUSA HEOPraHUYECKUX BEIIECTB, JEJIEHNE UX HA KJIacchl U rpynmnsl. [Ipeacrasureny.
[Ipu3Haky M ycaoBUS NPOTEKAHUS XUMHUUYECKUX peakUuid. TUMOJIOrus XMMHUYECKMX PEAKIMM MO pa3iIvYHbIM
OCHOBaHUAM. Peakunu noHHOTO 0OMeHa. OKUCITUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIIUH.



XUMHUYECKHE CBOWCTBA MPOCTBHIX BELIECTB. XapaKTepHbIE XMMUYECKHE CBOMCTBA COJEOOpa3yloIUX OKCHIIOB,
THJIPOKCUIOB (OCHOBAHHM, KUCIOT U aM(pOTEPHBIX THAPOKCUIOB), COJICH.

B pe3yabTaTe n3yyeHusi XMMHUM Ha 6a30BOM ypoBHe B 9 KJjiacce

Y4yenuk HAY4YMTCH:

Ilonumamso

- XMMHYECKYI0 CHMBOJIMKY: 3HAKM XUMHUYECKHX JJIEMCHTOB, (POPMYJIBI XHMHYECKHUX BEIIECTB, ypaBHEHUS
XUMHUUYECKUX PEaKIil

- BOKHEUIIINE XUMUYECKUE TOHSTHS: BEIIECTBO, XUMUYECKUM DIIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEIIHHBIC
aTOMHasi M MOJIEKYJSIpHAsl MacChl, MOH, KaTHUOH, aHMOH, XHMHYECKas CBsI3b, JJIEKTPOOTPHUIIATEIHLHOCTH,
BAJICHTHOCTh, CTENEHb OKUCIIEHUS, MOJIb, MOJISIPHAsI Macca, MOJIIPHBIN 00BEM, PacTBOPHI, DIICKTPOIUTHI U
HEIJICKTPOJIUTHI, DAJEKTPOJUTHYECKAsT JTUCCOIMAIINS, OKHUCIUTENb W BOCCTAaHOBHUTENb, OKHCICHHE U
BOCCTaHOBJIEHUE, TEIIOBOU A(h(PEKT peaKkiuu, OCHOBHBIC TUIIBI PEAKIIUN B HEOPTraHUUECKOW XUMUU

- (GOpPMYJIMPOBKHM OCHOBHBIX 3aKOHOB W TEOPUH XUMHUU: aTOMHO-MOJIEKYISIPHOTO YYEHUsS, 3aKOHOB
COXpaHEHHUsI MacChl BEIIECTB, IIOCTOSHCTBA COCTaBa BEIIECTB, ABOTajapo; MEPHOJUYECKOTO 3aKOHa
JI.1.MenneneeBa; TeOpUr CTPOCHHsI aTOMa M YYEHHsI O CTPOCHHMM BEIIECTBA; TEOPHUM IJIEKTPOJUTUUECKON
JTUCCOITHAITMN U YICHUS O XUMHYECKOUN peaKIlnu.

Has3zvieamo

- XUMHYECKHUE DJIEMEHTBI

- COCTMHEHUS U3yUEHHBIX KJIACCOB HEOPTAHMYECKUX BEIECTB

- OpraHMYecKHe BeliecTBa 1Mo ux (opmyse: MeTaH, 3TaH, ITHIICH, alleTHJICH, METaHOJ, dTaHOJ, TIUIECPHUH,
YKCYCHasi KUCJIOTa, TJIF0K03a, caxapo3a

Ob6vsacuamo

- (u3MUeCKHil CMBICT TOPSIAKOBOTO HOMEpa XHMHYECKOTO 3JEMEHTa, HOMepa TPYINbl W Iepuoja B
MEPUOINYECKOMN cucTeMe XuMudeckux aineMeHToB JI.1.MeHeneeBa, K KOTOPBIM 3JI€EMEHT MPUHAIJICKUT

- 3aKOHOMEPHOCTH M3MEHEHHMS CTPOCHHUS aTOMOB, CBOWCTB 3JIEMEHTOB B Mpeeiax MajblX NEPUOJOB U A-
TPYII, a TAKXKE CBOMCTB 00pa3yeMbIX MMM BBICIIUX OKCHIOB M THIPOKCHIOB

- CYIITHOCTh IPOIECCa MICKTPOTUTUUECKON AUCCOLMAIINK U PEAKIIM HOHHOTO 0OMEeHa

Xapaxmepu3zosambw

- XUMHYECKHE AJIeMEHThI 1-20 Ha OCHOBE UX MOJIOKEHUS B MEPUOINYECKON CUCTEME XUMUYECKHUX JIEMEHTOB
JI.1.MenpaeneeBar 0COOCHHOCTEH CTPOCHHS MX aTOMOB

- B3aUMOCBSI3b MEXJy COCTaBOM, CTPOCHHUEM U CBOMCTBAMHU HEOPraHUYECKUX BEIIECTB

-XHUMHYECKHE CBONCTBA OCHOBHBIX KJIACCOB HEOPTraHWYECKUX BEIIECTB (ITPOCTHIX BEIIECTB M COCTUHEHU )
Onpeodenameo

- COCTaB BEIIECTB M0 UX popMyaam

- BAJICHTHOCTb M CTEIIEHHW OKHUCJICHHUS 3JIEMESHTOB B COCTUHECHHH

- BUJIBI XUMHYECKOM CBSI3H B COCTUHEHHIX

- TUIIbI KPUCTAUIMYECKUX PEIIETOK TBEP/IbIX BEIIECTB

-IIPUHA/JIEKHOCTh BEUIECTB K ONPEIEICHHOMY KJIaCCy COCIMHEHUM

- TUIIBI XUMUYECKUX PEaAKIUMA

- BO3MOYKHOCTb MPOTEKAHUS PEAKIMii HIOHHOTO 0OMeHa

Cocmaenamo

- CXE€MBbI CTPOEHHUS aTOMOB MEPBBIX ABAIIATH 3JIEMEHTOB nepuoanueckoit cucremsl [[.11.Menneneesa

- popMyIBI HEOPTaHUYECKUX COSAMHEHUN N3YYEeHHBIX KIIACCOB BEILIECTB

- YpaBHEHUS] XMMUYECKUX PEAaKILMil, B TOM YUCIIE OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX, C MOMOIIBIO METO/A
AIIEKTPOHHOTO OanaHca

besonacno oopawyamoca

- C XUMHYECKOH TOCy10i 1 Tab0PaTOPHBIM 000pyI0BaHUEM

IIposooums xumuueckuii IKCnepumenm

- TIOJITBEPKJAIOLIMN XUMUYECKUN COCTaB HEOPraHUYECKUX COECTUHEHUN

- TIOJITBEPXK A0 XUMUYECKIE CBOMCTBA N3YYEHHBIX KJIACCOB HEOPTraHUYECKUX BELIECTB



- 10 TIOJYYECHUIO, COOMPAHUIO U PaCIO3HABAHUIO T'a3000pa3HBIX BEUIECTB

- II0 onpe;[eneHmo XJIOpI/III-, Cy.HL(paT-, Kap6OHaT-I/IOHOB U HMOHA aMMOHHA C IIOMOIIIBKO KAaUYCCTBCHHBLIX
peakuui

Botuucname

- MacCOBYIO JIOJIF0 XUMHUYECKOTO JIeMEHTa 10 (popMyIie coeTMHeHUs

- MAcCCOBYIO JIOJIIO BEILIECTBA B pacTBOPE

- Maccy OCHOBHOI'O BEUIECTBA 10 U3BECTHOM MACCOBOM J0JIE IPUMECEN

- 00BEMHYIO JIOJTFO KOMIIOHEHTA ra30BO# cMecH

- KOJIMYECTBO BEIIECTBA, O00BEM WJIM MAacCy BENIECTBA IO KOJUYECTBY BEIIECTBA, OOBEMY WM Macce
peareHToB UiIH MPOLYKTOB PEaKLUU

Hcnonvzoeamv npuodpemennvle 3HAHUA U YMEHUA 6 HNPAKMUUECKOU O0eAmMeNbHOCHU U NOBCEOHEBHOUL
HCU3HU

- s 6e30MacHOTO OOpamieHus ¢ BEIIECTBAMH W MaTepuajlaMH B TIOBCEIHEBHOW XU3HU U TPAMOTHOTO
OKas3aHUusi HCpBOfI oMo HpI/I OXXOorax KucjorTamMu 1 1ecjioyamMmu

- 17151 OOBSICHEHUSI OT/IEIbHBIX (PAKTOB M MPUPOJHBIX SBICHUI

= IJIA KpI/ITI/I‘-IGCKOI\/'I OLICHKU I/IHq)OpMaHI/II/I O BCIIECTBAX, I/ICHOJ'IB?;yCMI)IX B 6I>ITy

BbIHyCKHHK MOJIYYMT BO3MOKHOCTD HAYYUTLCHA:

XapakTepru30BaTh OCHOBHBIE METO/IbI TIO3HAHHSI XUMHUYECKUX 0OHCKTOB

Paznuuare xuMuueckre 0ObEKTHI (B CTaTHKE):

- XUMUYECKHE JICMECHTHI M IPOCTHIC BEIECTBA

- METAJUTBI ¥ HEMETaJLThI (M XapaKTepHU30BaTh OTHOCUTEILHOCTD MPUHAICKHOCTH TAKHX 00OBEKTOB K TOH TN
WHOM Tpymnrne

- OPraHUYeCKHe U HEOPTaHMUSCKHE COCTUHEHUS

- TUAPOKCUIBI (KUCITIOPOCOICPIKAIINE KHCIOTHI, OCHOBaHUS, aM()OTEPHBIC THIPOKCHIBI )

- OKCHJIBI HECOJIe00pa3yroIIre u cojieoOpasytoniue (KUCIOTHBIE, OCHOBHBIC, aM(OTEPHBIC)

- BQJIGHTHOCTb U CTETIEHU OKUCIICHUS

- CUCTEMaTU4eCKHe U TPUBHAIbHBIE TEPMUHBI XUMUYECKOW HOMEHKIATYPHI

- 3HAKOBYIO CUCTEMY B XUMUU

Paznuuare xuMuueckre 0ObEKTHI (B TMHAMUKE):

- pu3nYecKre U XMMHYECKHUEe CTOPOHBI MPOIIECCOB PACTBOPEHUS U JUCCOLUAIIUU

- OKHCITUTEJIbHO-BOCCTAHOBUTENbHBIE PEAKIIMN U PEaKIi 0OMeHa

- CXEMbI U ypaBHEHUS! XUMHUYECKUX PEaKuil

COOTHOCHTB:

- BK30TEPMUYECKHE PEaKIUU U peakluu TOPEHUS

- KaTaJIMTUYECKHE peakuu U GepMEHTATUBHBIE PEAKIINH

- METaJul, OCHOBHBIN OKCHUJ, OCHOBaHUE, COJIb

- HEMEeTaJll, KUCIOTHBIA OKCHUJI, KUCIIOTY, COJIb

- CTPOCHHUE aTOMa, BUJ XUMUYECKON CBS3H, TUI KPUCTAJUIMYECKOH pelieTkH U (pu3nuecKrue CBOCTBa
BEIIECTBA

- HAXOJKJICHHE IIEMEHTOB B IIPUPO/JIE M MMPOMBIILIEHHbIE CIOCOOBI MX OTyYeHUS

- HEOOXOIMMOCTh XUMHUYECKOTO MTPOU3BOJICTBA M TPeOOBAaHUH K OXpaHe OKPYKAIOIIeH CpeIbl

- HEOOXOIMMOCTh PUMEHEHHSI COBPEMEHHBIX BEIIECTB M MaTepUaIoB U TPEOOBAHMI K 310POBbECOCPEKEHIIO
BriaBurath u sKCepUMEHTaTbHO MPOBEPSITh TUTIOTE3bl O XMMHUYECKHUX CBOMCTBAX BEIIECTB HA OCHOBE MX
COCTaBa, CTPOCHUS U MPUHAIJICKHOCTH K OIPe/IeICHHOMY KIlaccy (TpyIine) BeniecTB

[TporHo3upoBaTh CHOCOOHOCTH BEIIECTBA MPOSBISATH OKUCIUTEIbHBIE UM BOCCTAHOBUTEIIBHBIE CBOHCTBA C
YUETOM CTEeTeHEeH OKUCIIEHHUS 2JIEMEHTOB, BXOISIINX B €r0 COCTaB, a TAKXKE MPOIYKTOB COOTBETCTBYIOIIUX
OKHUCJIUTETHHO-BOCCTAHOBUTENBHBIX PEAKIIHA

CocTaBisTh ypaBHEHUS PEAKIINI C yUaCTUEM THITHYHBIX OKUCIHUTENEH U BOCCTAHOBUTETIEH Ha OCHOBE
AIIEKTPOHHOTO OanaHca



e OmnpenensiTb BO3MOKHOCTh MTPOTEKAHUSI XUMUYECKUX PEAKIIMII HA OCHOBE JIEKTPOXUMHUUECKOTO psiJia
HaMPsDKEHUH METAIJIOB, PSAAa AJIEKTPOOTPHUIIATETILHOCTA HEMETAIIOB, TAOIHUIIBI PACTBOPHUMOCTH H y4eTa
YCIIOBUU MPOBEICHUS PEAKIIUI

e [IpoBOaUTH pacdeThl MO XUMHYECKUM (DOpMyITIaM U ypaBHEHHSIM
- 1715 BBIBOJIA (POPMYITBI COSTMHEHUS TI0 MACCOBBIM JIOJISIM 3JIEMEHTOB
- JIJIsl IPUTOTOBJICHUSI PACTBOPA C UCIOJIb30BAHUEM KPUCTAJUIOTUAPATOB
- JIJIs1 HAXOXK/JICHUS JIOJIA BBIX0/1a MIPOJIYKTA PEAKIIUHU 10 OTHOIIEHUIO K TEOPETHUECKU BOZMOXKHOMY
- ¢ ucroJyib3oBanue npasmia I'eii-JIroccaka 00 00bEMHBIX COOTHOIIEHUSX T'a30B
- C UCTIOJIb30BaHUEM TOHITHI «KMOJIbY, «KMMOJIbY», IUCIIO ABOTaJpO»

- TI0 TEPMOXMMHUYECKUM YPaBHEHUSIM PEAKIIUU

e [IpoBOIUTH XUMUYECKUN IKCIIEPUMEHT C HEYKOCHUTEIHHBIM COOJIIOICHHEM TIPABUII TEXHUKHU 0€3011aCHOCTH
- 110 YCTAHOBJICHHIO KAYECTBEHHOI'O U KOJIMYECTBEHHOI'O COCTaBa COEIMHEHUS
- TIPY BBITIOJTHEHUH M CCIIEIOBATEIBCKOTO MTPOCKTA
- B JIOMAIITHUX YCJIOBUAX

e licnonp3oBaTh TPHOOPETCHHBIC KIIIOUEBHIE KOMIIETEHIIMM [UUISl BBIMIOJHEHUS TIPOEKTOB U y4ueOHO-
HCCIIEIOBATENIbCKUX padOT M0 U3yYEHHIO CBOMCTB, CIIOCOOOB MOIYYEHHUS U PACIIO3HABAHUS BEUIECTB

e OmnpenensiTh UCTOYHUKU XUMHUUYECKOW WH(OpMAIUU, TIPEICTABIATh CIIUCOK MH(DOPMAIMOHHBIX PECYpCOB, B
TOM YHCJI€ U Ha MHOCTPAHHOM SI3BIKE, TOTOBUTH WH(OPMAITMOHHBIA MPOJAYKT U MPE3EHTOBATH €T0

e (OOBEKTUBHO OLCHUBATH I/IH(l)OpMaHI/IIO 0 BCIICCTBAX U XMMHUUYCCKHX IMpOoLECCAX, KPUTHUICCKU OTHOCUTHCA K
TCeBIOHAayYHOU MH(POpMaIU, HeAOOPOCOBECTHON peKIaMe B CPEACTBAX MacCOBOW MHGMOPMAITIHT
L COSHaBaTI) MOJICIIN U CXEMBI JJId pCUHICHUSA yqe6HBIX U ITO3HABATCJIBHBIX 3a1a4.

6. TemaTnueckoe MIIAHUPOBaAHUE Kypca XHMHUM.
9 kJacce

Temarnueckoe mIaHUpOBaHUE IO XUMHH JUIs 9-TO KJlacca COCTaBIIEHO € y4eToM padouel mporpaMMsl
BocnuTaHus. BocnuTaTenpHbli MOTEHIMA JaHHOTO y4eOHOTo MpeaMeTa 00eCeUrBaeT pealn3aluio CaeTyoInX
LIETIEBBIX MPUOPHUTETOB BocuTanus ooyqaronuxcs O00:

Pa3BuTHE IEHHOCTHOTO OTHOILIEHUS:

- K cembe KakK 2/1a8HOU ONope 8 HCUZHU YeN08eKd U UCOYHUKY €20 CUACNb,

- K mpydy Kak OCHOBHOMY CHOCO0Y OOCMUIICEHUS JICUSHEHHO20 O1a2ononyuus yenosekd, 3alo2y e20
VCHEeWHO020 NPoghecCcuoHaIbHO20 CamMoonpeoeieHus U OWYUeHUsl Y8epeHHOCMU 8 3a8MmpauiHem OHe;

- K ceoemy omeuecmsy, cgoell mManiou u boavuiol Pooune xak mecmy, 8 Komopom uenoeex 8blpoc U NO3HANL
nepevie padocmu u Heyoayu, KOmopas 3a8eujana emy npeoKkamu U Komopyio HyJiCHO obepezamy;

- K npupoode Kax UCMOYHUKY JHCUSHU HA 3emie, OCHOBe camozo ee CYUeCmeo8anus, Hyicoanuencs 8 3auume
U NOCMOSIHHOM BHUMAHUU CO CMOPOHbL Yel08€eKd;

- K MUpy Kax 2/a8HOMY NPUHYUNY YeNI08eYeCKO20 00WedCUumus, YClosuio Kpenkou opyiicovl, HANA#CUBAHUS
OMHOWEHUL ¢ Kole2eamu no pabome 6 6yoyujem u co30anus 61a20npusmnHo20 MUKpOKIUMAama & ceoeti cOOCmMeeHHOU
cemve;

- K 3HAHUAM KAaK UHMELIeKmyaibHOMY pecypcy, obecneuugaroujemy Oyoyujee uenosexda, Kaxk pe3yivmamy
KPONOmaugo2o, Ho Y81eKameibH020 y4eOHo2o mpyoa,

- K Kylbmype Kak OyX08HOMY 602amcmey oouecmsd u 8adxiCHOMY YCI08UI0 OUyUeHUsl 4el08eKOM NOTHOMbl
NPOACUBAEMOU IHCUZHU, KOMOPOE 0alom emy YmeHue, My3vlKd, UCKYCCMBO, meamp, meopueckoe Camo8blpadceHue;

- K 300p06bl0 KaK 3ano2y O00J2OU U aKMUGHOU JHCU3HU Hel08eKd, €20 XOpouleeo HACMpoeHus U

ONMUMUCMUYHO20 83215104 HA MUp;



K OKPYAHCAIOUUM
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JUYHOCMAM, omeedarouwum 3a ceoe cobcmeennoe 6y()yu;ee

Pa3zgea kypca

Koau
YecTB

4yacoB

OcHOBHOE€ CoAEpPKaHUE 110 TEMaM

IToBTOpEHUE U
00001IeHNe cBe/IeHui 1o
Kypcy 8 KJ1acca.
XHMHYeCKHE peaKuuu

54,

1. Knaccudukanus HCOPraHUIeCKIX BEIIECTB M UX
HOMEHKJIaTypa. THUIIbI XUMUYECKOU CBA3U

2-3. Knaccu(ukanus XAMUIECKUX PEAKIMH 10
pa3IMYHBIM OCHOBAHUSIM

4-5. TloHsATHE O CKOPOCTU XUMUYECKOU peaKIiu.
Karamm3

XuMUYeCKHe peakuuu B
pacTBopax

9y,

1. DaeKTpoMTHYECKAS TUCCOITHATIHS
2. OcHOBHBIE [IOJIOKEHUS
3JIEKTPOJIUTUYECKON JUCCOUALINU
3-4. XUMHUUECKHUE CBOMCTBA
AJIEKTPOJIUTOB

5. Xumnueckue
AJIEKTPOJIUTOB

6. XuMudecKue CBOMCTBA COJICH KaK AJIEKTPOJUTOB
7. IloHsiTHE O TUAPOIIU3E COJICH

8-9. O0001IIEHNE U cucTeEMaTH3aU 3HaHUI 10 TEME.
KontpospHast padota Ne 1

TEeopuun

KHUCJIOT Kak

CBOMCTBA OCHOBaHWM  Kak

HeMmeranianl ) |
COoeIMHEeHUSA

HX

214

1. OGmras xapakTepucTUKa HEMETAILJIOB

2. OOmas xapaktepuctuka osyemeHToB VI
TPYIIIbI - TaJOr€HOB

3. CoequHEeHUsI TAJIOTEHOB

4. O6mias xapakTepucTuka nemMeHToB VI A—rpymmbl
— xanbkoreHoB. Cepa

5. CepoBosiopoA U CyabhuabI

6. Kucnopoiusie coeiluHeHUs Cephl

7. O01as xapakTepucTUKa 31eMEHTOB V A—TpyIIbI .
Azot

8. AMMuak. Conut aMMOHHUS

9 -10. KucnopoaHabie cOeIMHEHHS a30Ta

11. ®ocdop u ero coeuHEHUS

12. OOmas XapakTepucTHKa 3JIEMEHTOB
IpyIIbl. YTIEpOoa

13. KucnopoaHbie coeMHEHUS yriiepoia
14. YrneBonopo sl

15. Kucnopoaconepxamue
COEIMHEHUS

16. KpeMHuit u ero coeiMHEHUS

17. CunukatHasi IPOMBIIIIEHHOCTh
18. INonyyeHue HeMeTANIOB

19. [losnyuenune BAYKHENIINX

A—

vV A-

OpraHU4Y€CKUC

COeIMHEHUN




HEMETAJIJIOB
20 - 21. O0oOmenne u cucTeMaTU3alUsd 3HAHUN 110
teme «Hemeramnsl u ux coequnenus». KonrponapHas
pabora Ne 2

Mertaiabl " 110.¢
coeMHEeHUus

14 y.

1. O0wuas xapakTepucTUKa METAJIIOB

2. XMIMHUYeCKHe CBOMCTBA METAJIJIOB

3-4. O0mas xapakTepucTuKa 3eMeHToB | A—rpynmns
5. O0mas xapakrepucTuka 31emMeHToB || A—rpymnmnsl
6. XKecTkoCTb BOJIBI U CIIOCOOBI €€ YCTpaHEHHS

7. AIOMUHUI U €ro COeTMHEHUS

8-9. XKemne3o u ero coeuHeHNS

10. Koppo3ust METaJIOB B CIIOCOOBI 3alTUTHI OT HEe
11 -12. Meramuet B mpupone. Ilonstue o
METaJUTypTUU

13. O6006uIeHNe 3HAHM TI0 TeMe «MeTayTb

14. KoutpoasHas pabota Ne 3

JlabopaTopHblii
NPaKTUKYM

Ty

1. TIlpaktuyeckass pabora Ne 1. Pemenue
SKCIEPUMEHTAIILHBIX 3aja4 1o TemMe
«DQNEKTPOJIUTUYECKAs TUCCOIHALIHS

2. Tlpaktuueckas padora Ne 2 «M3ydeHue CBOMCTB
COJITHOM KUCJIOTBDY

3. Ilpaktrueckas padota Ne 3. «/3ydeHue CBOWMCTB
CEpPHOM KHUCIOThD»

4. Ilpaktuyeckas padora Ne 4. «[lomydenne ammuaka
Y U3yYEHHE €r0 CBOMCTB)

5. [Ilpaktuueckass pabora Ne 5. «llomyuennue
YIJIEKUCIIOTO ra3a U U3y4eHHUE €ro CBONCTBY

6. Ilpaktmueckass pabora Ne 7. Pemenue
SKCIIEPUMEHTAJIBHBIX 33a4 10 TeMe «MeTaibl»

7. Ilpaktuueckass pabora Ne 6 «KecTKOCTh BOJBI H
CIOCOOBI €€ YCTpaHEHUS

XuMHUsI M OKpY:KaoIas
cpena

1. XumMuueckuii cocTaB MIaHEThl 3eMIIs
2. Oxpana OKpyxaroleu cpeabl OT XUMHYECKOIO
3arpsi3HeHus

O0o0menne 3HAHUI IO
XHUMHH 3a Kypc
OCHOBHOM IIKOJIBI.
IToaroroBka k OI'D

1. Bemectna

2. XUMUYeCcKHe peakiuu

3. OCHOBBI HEOPraHUYECKON XUMHUHU

4-5. O06oOuieHre U CUCTeMAaTH3alus 3HaHWMH,
NOJY4YeHHBIX B Kypce xumuu 8-9  Kiacca.
Kountponbnas padota Ne 4

6. AHayM3 BBIMOJIHEHUSI KOHTPOJIBHON pabOThI

Pe3epBHOe Bpems

Hroro:

B Tom 4uciae
KOHTPOJIbHBIX padoTt — 4
IIpakTHyeckux pador - 7

68 y

el N>

Y CTHBIN OTBET.

Bujabl onieHUBaeMbIX padoT

ITpoBepounas paboTa (MUCHMEHHO).

CamocrostenbHas paboTta (MMCbMEHHO).

JIaGopaTopHbIil OMBIT (MTUCHMEHHOE OMMCAHUE DKCTIEPUMEHTA).




5. IIpakruyeckas pabota (MMCbMEHHOE OMUCAHNE SKCIIEPUMEHTA U PELICHNE SKCIIEPUMEHTANIBHBIX 3a/1a4).
6. CooOmenue (noKnanm).
7. KoutpospHas paboTa (IMCEMEHHO).

KpuTepunu olieHHBAHUA VCTHBLIX OTBETOB M MHCbMEHHBIX PA0OT 10 XUMHH

PesynbTaThl 00y4eHus OLIEHUBAIOTCA M0 MATHOATHLHOM cucteme. [1pu olieHKe YUUTHIBAIOTCS CIIEAYIOIIHE

KaueCTBEHHbIE [IOKA3aTEIN OTBETOB:

* riryOMHa (COOTBETCTBUE U3YUYECHHBIM TEOPETHIECKUM 000OIIECHHSIM);

*0CO3HAHHOCTH (COOTBETCTBHE TPEOYEMBIM B ITPOTpaMMe YMEHUSIM MPUMEHSThH TOJTY4YEeHHYI0 HH(POPMAITHIO);
*[T0JIHOTA (COOTBETCTBHE 00BEMY MTPOrpaMMBbl M HH(POPMAIUN YICOHHUKA).

[Ipu oieHKE YUUTHIBAIOTCS YUCIIO M XapaKTep OIMOOK (CYIIECTBEHHbIE WIIN HECYIIECTBEHHBIE).

CymiecTBeHHBIEC OIIMOKHU CBS3aHBI C HEJOCTATOYHOM IITyOMHOM M OCO3HAHHOCTBHIO OTBETa (HApUMep, YICHUK
HENpPAaBWIbHO yKa3aJl OCHOBHbBIE INpPHU3HAKU IOHITHUM, SIBICHUN, XapaKTepHbIE CBOWCTBA BEIECTB, HEIPaBUIIBHO
copMyaupoBall 3aKOH, MPABUJIO U T.JI. WIM YYEHUK HE CMOT MPUMEHUTh TEOPETHUECKHUE 3HAHUS Il OOBACHEHUS U
MIpe/ICKa3aHMsl SIBJICHUN, YCTAHOBJIEHUU NPUYMHHO-CIIEICTBEHHBIX CBSI3€HM, CpaBHEHUS U Kiaccu(UKallUU SBICHUH U
T. IL.).

HecymiectBeHHble OMINOKK ONPENENAIOTCS HEMOJIHOTON OTBeTa ( yNyIIEHHE U3 BHJIa KaKOro-JIMOo HexapaKTEepHOIro
(akTa Mpu ONHUCAaHUU BEILECTBA, npoliecca). K HUM MOKHO OTHECTH OTOBOPKH, OMUCKH, JOMYIIECHHbIE 10 HEBHUMA-
TETBHOCTU (HampuMep, Ha 2 W 0oJiee ypaBHEHMM peakldii B TOJHOM HMOHHOM BHJAE JomymieHa 1 ommuOka B
0003HAUYCHNUH 3apsi/ia HOHA).

Pe3ynbraTtel 00ydeHHs MPOBEPSIIOTCS B MPOIECCE YCTHBIX M NMHCbMEHHBIX OTBETOB OOyYalOLIUXCS, a TakkKe IMpH
BBITIOJIHEHUH UMHU XUMHUYECKOTO IKCTIEPUMEHTA.

O1LieHKa YCTHOI'O OTBETA

OneHka «5»:

* OTBET MOJIHBIN ¥ MPaBUJIbHBIM HA OCHOBAaHWH U3YYEHHBIX TEOPUIA;

* MaTepuall U3JIOKECH B ONPECIICHHON JJOTHYECKOHN TIOCIIeIOBATEILHOCTH, TUTEPATYPHBIM SI3BIKOM;

* OTBET CAMOCTOSITEIIHHBIN.

OneHka «4»:

* OTBET IMOJIHBIA U MTPaBUIILHBIN HA OCHOBAHUH U3Y4YCHHBIX TECOPHUH;

* MaTepHall H3JIOKEH B OIPEACICHHON JIOTMYECKOW TIOCIEIOBATEIbHOCTH, IPH OTOM JIOMYIICHBI JBE-TPH
HECYIIECTBEHHBIC OTMOKH, NCIIPABIICHHBIC 110 TPEOOBAHHUIO YUUTEIS.

OneHka «3»:

* OTBET IOJIHBINA, HO TPU ATOM JIOMYIIIEHA CYIIECTBEHHAs OIMOKA MJIM OTBET HEIOJIHBIN, HECBSI3HBIN.

OneHka «2»:

* Ipu OTBETe OOHAPYKEHO HEMOHMMAaHHE OOYYaloIIMMCS OCHOBHOIO COJAEpkKaHHs Y4eOHOTO MaTepuaia WU
JOTYIIEHBl CYIIECTBEHHBIC OLIMOKHU, KOTOpbIE OOYyYarOIIMICS HE MOXET HCIPaBUTh MPU HABOAALIUX BOIPOCAX
YUUTEIS.

Onenka «1»:

* OTCYTCTBHUE OTBETA.

O1eHKa MMCbMEHHBIX Da6OT

OueHKCl IKCnepumerHmailbHblx VM@HMIZ.’
OI.[CHKa CTaBUTCA Ha OCHOBAaHHHU Ha6J'IIO,Z[eHI/ISI 3a O6y‘{aIOH_[I/IMI/IC$I N IIMCBbMCHHOI'O OTYCTA 34 paGOTy.

OreHka «5»:

* paboTa BBIMOJIHEHA MOJHOCTHIO M MPABUIIBHO, CIICTIAHbI TIPABUIIbHBIC HAOIFOICHUS U BBIBOIBI;

* DKCIIEPUMEHT OCYIICCTBIEH IO IUIAHY C YY4ETOM TEXHHMKH O€30MacCHOCTH W TMpaBHJ PAOOTHI C BEIIECCTBAMU H
obopynoBaHueM;

* IPOSIBJICHBI OPTaHU3aI[MOHHO-TPYI0BbIE YMEHHUS (TIOIEPIKUBAIOTCS YUCTOTA PA0OYET0 MECTa U MOPSIIOK Ha CTOJIE,
HKOHOMHO HCIIOJIb3YIOTCS PEaKTUBBI).



Onenka «4»:

* paboTa BBINOJHEHA MPABHIBHO, CAETIAHbl NPAaBWIbHBIC HAOMIOACHUS W BBIBOJBI, HO INPH 3TOM HKCIIEPHUMEHT
MIPOBE/ICH HE MOJHOCTHIO MIIH JIOTYIICHBI HECYIIECTBEHHbIE OIIMOKH B paboTe C BeliecTBaMu 1 000pyA0BaHUEM
Onenka «3»:

* paboTa BBINOJIHEHA NPABWIBHO HE MEHEE YeM HAIOJIOBUHY WJIM JIONyIIeHa CYIIECTBEHHas omunOka B XO0je
HKCTIIEPUMEHTA, B 00BSICHEHUH, B 0(OpMIICHIH pabOThI, B COOIIOACHUY MPABUII TEXHUKU OE€30MIACHOCTH IpH padoTe ¢
BEIIECTBaMU U 000pPYIOBaHUEM, KOTOPAst UCIPABIISAETCS 1O TPEOOBAHUIO YUUTEIIS.

Onenka «2»:

* IOTIYIIEHBI ABe (1 0oJiee) CyIecTBeHHbIE OMMOKN B X0O/I€ KCIIEPUMEHTa, B 00BSICHEHNH, B 0(hOpMIIEHUH paboTHI, B
COOJIFOJICHUH TIPABHJI TEXHUKH 0€30TIaCHOCTH TPU padOTe C BEIIECTBAMH U 000PYIOBaHUEM, KOTOPBIE 00yJarOIUiiCs
HE MOYKET UCIIPABHUTH JaXKe 10 TPEOOBAHUIO YUUTEIIS.

Onenka «1»:

* paboTa HE BHINIOJIHEHA, Y 00YyJaIOMIeT0Cst OTCYTCTBYIOT SKCIIEPUMEHTAIbHBIC YMEHUSI.

Ouenxa ymenull peuams IKCHEPUMEHMANbHbLE 3a0A4U.

Ornenka «5»:

* [JIaH PEIICHHSI COCTABJICH MIPABHIIILHO;

* MPaBWJIHLHO OCYIIECTBJICH IMO00P XUMHYECKUX PEAKTHBOB U 00OPYI0BAHUS;

* IaHO TIOJIHOE OOBSICHEHHUE U CACIaHbI BHIBOIBI.

OneHka «4»:

* [IJIaH PEICHHSI COCTABJICH MPABHIILHO;

* IPABUJIBHO OCYIIECTBJICH MOJI00p XHMHUYECKUX PEAKTHBOM M 00OPYIOBAHMS, IIPH STOM JOIMYIIEHO HE 0oJiee IBYX
HECYIIECCTBECHHBIX OMMOOK B 0OBICHEHUH M BBIBOJIAX.

OneHka «3»:

* [IJIaH PEIICHHSI COCTABJICH NPABHIILHO,

*IIPaBWJIHHO OCYIIECTBIICH MOJ00P XMMHUYECKUX PEAKTUBOB U 000PYAOBaHUs, HO JIOMYIIEHA CYIIECTBEHHAs ONTMOKA B
0OBSACHEHHUH U BLIBOJAX.

OneHka «2»:

* JomyiieHsl Be (M OoJiee) omMOKH B IJIaHE PEHICHHUS, B MOJ00pE XMMHUYECKUX PEAKTUBOB M OOOpYAOBaHUS, B
0OBSACHECHHUH U BLIBOJAX.

OneHka « 1 »:

* 3371a4a HE peIIcHa.

Ouyenxa ymMeHull peuams pacyemuble 3a0ayi.

OneHka «5»:

* B JIOTHYECKOM PACCY)KJICHUH M PEIIEHUU HET OITMOOK, 3a7a4a perieHa paiMoOHaIbHBIM CIIOCOOOM.

OneHka «4»:

*B JIOTHYECKOM PaCCYXICHHUH M PEIICHUH HET CYIISCTBEHHBIX OIIMOOK, HO 3ajava pelieHa HeparuoHAIbHBIM
croco0oM WM TOMYIIEHO He 00Jjiee IBYX HECYIIECTBEHHBIX OLTUOOK.

Onenka «3»:

*B  JIOTHYECKOM paccyKJeHMH HET CYIIECTBEHHBIX OIIMOOK, HO JONYIIeHa CYyIIeCTBeHHas oOmunOKka B
MaTeMaTHYEeCKUX pacyeTax.

Orenka «2»:

*MMEIOTCS CYILIECTBEHHBIE OMIMOKH B IOTHYECKOM PACCYKJICHUH U B PEIICHUU.

Onenka «1»:

*OTCYTCTBHE OTBETA Ha 3aJ]aHUE.

Ouyenka nUCbMeEHHbIX KOHMPOAbHLIX Pabom.

OreHka «5»:

*OTBET MOJHBINA U MPAaBUILHBINA, BO3MOKHA HECYIIIECTBEHHAS OIIMOKA.

Ornenka «4»:

*OTBET HEMOJIHBIN WM JIOMYIIEHO He 0oJiee IBYX HECYIECTBEHHBIX OIHNOOK.

Orenka «3»:

*paboTa BBINIOJIHEHA HE MEHEEe YeM HAMOJOBHHY, JOMYIIeHa OJHA CYIIECTBEHHAs OIMMOKa W TpPU 3TOM JBE-TPU
HECYIIECTBEHHBIE.

OreHka «2»:




'pa60Ta BBIIIOJIHCHA MCHBUIC YCM HAIIOJIOBUHY UJIN COACPIKHUT HCCKOJIBKO CYIICCTBCHHBIX OIINOOK.

Orenka «1»:
*paboTa HE BBIMIOJIHEHA.

Ouenka nucbMennH020 00k1a0a (coobuwenus) no meme.

KoHTponbHBIE , CAMOCTOSATENBHBIE U TPOBEPOYHBIE PAOOTHI MOTYT IO YCMOTPEHHUIO YUUTENS OLCHUBATHCS B
JIOJKHA COIIPOBOKIATHCS
[IEpPEeBOJIOM B OTMETOUYHbIE Oaibl ( 0T «1» 10 «5») U MoKa3pIBaTh YPOBHHU YCBOEHMSI MPOrpamMMbl ( MOHUKEHHBIH |,

COOTBETCTBUH C pPa3pabOTaHHON MM KpuUTepHanbHOW  OampHOW mikanoil. Illkama

HU3KUM, 0a30BbIH, MOBBIIICHHBIN, BBICOKUMN).

IIpu orieHKe BBINOJHEHUS MMCbMEHHON KOHTPOJIbHON paboThl HEOOXOAMMO YUUTHIBATh TPEOOBAHUS €M HOTO

opdorpadugeckoro pexxuma.

OTMmeTKa 32 UTOTOBYIO KOHTPOJIBHYIO PAa0OTy KOPPEKTUpYET IpPENIIECTBYIOUIME IPU BBICTABICHUU OTMETKH 32

noJgyroaue, rof.

Ka.TIeHJIapHO-TeMaTI/I‘IeCKOG IJIAHUPOBAHHE

Ba3oBblii ypoBeHb 00pa3oBaHus
9 knace
(2 u B HEmEIO, BCero — 68 U, M3 HUX 2 Yaca - pe3epB)

HUcnoab3oBaHu Jlara
e ITo niany ITo
odopynoBanus pakty
IeHTpa
No Tema €CTeCTBEHHOHA
- YHOW H
n/n y
TEXHOJIOINYeCK 9
oit
HaIPaBJIEHHOC
Tel «Touka
pocta»
1. TloBTOpeHne u 00001IeHNEe CBeAeHHI O Kypcy 8 kiacca. XumMuyeckne peakiuu (5 4acos).
Kiaccudukarys HeopraHMIecKuX BEIIECTB U UX 1.09
1 HOMEHKJIaTypa. TUlbl XUMUYECKOU CBSI3U
Nuctpykrax no Th
2-3 Knaccubukaiius XAMHUECKUX PEAKIIHH 110 7.09
Pa3IMYHBIM OCHOBAHUSIM 8.09
4-5 [lonATHE O CKOPOCTH XMMHUYECKON PEAKIIHU. 14.09
Karanus 15.09
2. XuMHYeCcKHe peakuuu B pacTBopax (9 yacoB).
6 DNEeKTPOIUTHYECKAs TUCCOIAAIINS 21.09
7 OCHOBHBIE MOJIOKEHHST TCOPHH 22.09
JNEKTPOIUTHYECKON TUCCOLUALNN
8-9 XHUMHUUYECKHE CBOMCTBA KUCIIOT KaK 3JIEKTPOIUTOB 28.09
29.09
10 XuMHUYECKHEe CBOWCTBA OCHOBAHUH KaK 5.10
JJIEKTPOJIUTOB
11 XUMHUYECKHE CBOWCTBA COJIEH KaK 3JICKTPOIMTOB 6.10




12 [MonsiTHE 0 THAPONU3E COEi 12.10

13 OO6o0mIeHNe U CUCTeMaTH3alusl 3HaHUW MO TeMe 13.10
«XumMuueckue peakiuu B pactBopax
DIEKTPOJIUTOBY

14 KoutpoasHass pagGora Ne 1 mo Teme 19.10
«XHMHYECKHEe  peaknmuH B pacTBopax
JIEKTPOJUTOB»

3. Hemeranianl u ux coequHenus (19 yacos).

15 OOG11ast XapaKTepUCTHKA HEMETAILIIOB 20.10

16 OG6mras xapakrepuctuka HemerawioB VIIA — 26.10
rpynmsl — rajoreHoB. MacTpykrax no Th

17 CoenvHeHus TalIoreHOB 27.10

18 O6mmas xapakrepucTuka meMeHToB VIA- 9.11
rpynmsl — xanpkoreHos. Cepa

19 CepoBoa0po1 ¥ CYIIbGUIBI 10.11
Nucrpykrax no Th

20 KucnopoaHele CoeTMHEH s CEPhI 16.11

21 OO0imast xapakTeprCcTHKa JIeMeHTOB VA — 17.11
rpynmsl. A30T

22 Ammuak. Coiar aMMOHUS 23.11

23-24 | KucinopoaHble COeTUHEH S a30Ta 24.11

30.11

25 dochop U ero coeauHEHUs 1.12

26 OOGIuas xapakTeprcThKa dyeMeHToB IV A- 7.12
rpynmsl. Yriepon

27 Kucioposblie CoeiMHEeH s yIiepoia 8.12

28 VrieBonoponsl. MucTpykrak mo Th 14.12

29 Kucnopozaconepxkamue opranndeckre 15.12
COEMHEHHS

30 KpeMHwuii 1 €ro coequHeHust 21.12

31 CuirKaTHast IPOMBIILIEHHOCTh 22.12

32 [Mony4eHne HEMETAILIOB 28.12

33 [Mony4eHne BaKHENIIMX XUMHYIECKUX 11.01
COEIMHEHHI HEMETAIIIOB

34 O0001IEeHNE U CUCTEMATH3alMs 3HAHUU I10 TEME 12.01
«HemeTamisl ¥ MX COEUHEHHS»
Wnctpykrax o Th

35 KontponbHass paGora Ne 2 mo Teme 18.01
«HeMeTaXIbl U MX COEHHEHHS»

4, Meta/uibl 1 UX coequHenusi (14 gacon).




36 OO6111ast XapaKTepUCTUKA METAJLIIOB 19.01

37 XUMHYECKHE CBOMCTBA METAILIIOB 25.01

38-39 | OOmas xapakTepucTHKa 3MeMeHTOB |A-Tpynmsl 26.01

1.02

40 O6mmas xapakrepucTrka 31emMenToB || A-rpynmbt 2.02

41 JKecTKOCTh BOMIBI U CITOCOOBI €€ yCTpaHEHH s 8.02

42 AJTIOMUHUM U €70 COeTMHEHUS 9.02

43-44 | Xenes3o U €ro coenuHeHus 15.02

16.02

45 Koppo3ust MeTasioB U coco0bl 3aIUThI OT HEE. 22.02
Nucrpykrax no Th

46-47 | Meramuisl B ipupoze. [loHsaTue o MeTamurypruu 1.03

2.03

48 OGo011eHre 3HaHMI 110 TeMe «MeTaib» 9.03

49 KonrtpoabsHas pa6ora Ne 3 mo teme 15.03
«MeTtaJi1bDy

5. JlabGopaTtopHblii npakTUKYM (7 4acoB).

50 IIpaktruaeckas pabora Ne 1 Penrenue [udposas 16.03
OKCIICPUMCEHTAJIBHBIX 3a1a4 I10 TEME Ha60paT0pp[;[ 10
«DIEKTPONUTHIECKAS! UCCOIUALISD) XUMHUH
Nuctpykrax no Th (6a30BBIiA

YPOBEHB),
KOMILJIEKT
MOCY/bI U
000pyI0BaHUS
TUISt
YUEHUYECKUX
OTIBITOB
(buzmka,
XUMUS,
ouoJorHs),
KOMILJIEKT
XUMHYECKUX
PEaKTHUBOB

51 I[IpakTrueckas pabora Ne 2. zyueHue CBOMCTB Hudposas 29.03

COJISTHON KHCIOTBI
WNucrpykrax no Th

nabopaTopus o
XUMHUHU
(6a30BBII
YPOBEHb),
KOMILIEKT
MOCY/bI
000pynoBaHUS
VTSt
YUEHUIECKUX
OTIBITOB
(pusuka,
XUMUS,




ounomnorus),
KOMILIEKT
XUMUYECKUX
PCaKTHBOB

52

[Ipaktuueckas padora Ne 3. M3ydeHne cBOHCTB
CEPHOU KHCIIOTHI
HNucrpykrax no Th

Hudposas
n1abopaTopHs 1Mo

XUMHUU
(6a30BbII
YPOBEHB),
KOMILIEKT
HOCyIbl U
000pyI0BaHUSA
UL
YYCHHYECKUX
OTIBITOB
(pu3uka,
XUMUS,
Ouomnorus),
KOMILIEKT
XUMUYECKAX
PEaKTHBOB

30.03

53

[paktudeckas padora Ne 4. [TonmyueHne amMmmuaka
U U3yYEHHE €TO CBOMCTB
Nucrpykrax no Th

Hudporas
naboparopust 1o

XUMHUN
(6a30BBII
YPOBEHB),
KOMILIEKT
TOCY/Ibl U
000pyI0BaHUS
TUTSE
YYCHHUYECKUX
OTIBITOB
(buzmka,
XUMUS,
ouoJorHs),
KOMILIEKT
XUMUYECKUX
pPEaKTHBOB

5.04

54

[IpaxTudaeckas padora Ne 5. [lonyuenne
YIJIEKUCIIOTO ra3a v U3y4eHUE €ro CBOMCTB
Nucrpykrax no Th

Hudponas
nabopaTopus o

XUMHUU
(6a30BBII
YPOBEHB),
KOMILIEKT
MOCY/bI U
000pynoBaHUS
TUTst
YUEHUYIECKUX
OTIBITOB
(pusuxa,
XUMUS,
ouomnorus),
KOMILIEKT
XUMUYECKUX
pEaKTHBOB

6.04




55 [Ipaktuueckas padora Ne 6. JKecTKOCTb BOIIBI U Hudposas 12.04
CIIOCOOBI €€ YCTpaHEeHHUS n1aboparopust 1o
Hucrpykrax no Th XUMHH

(6a3oBbIit
YPOBEHB),
KOMILJICKT
MOCY/IBI
000pyIOBaHUS
JUISt
YUCHUYICCKUX
OTIBITOB
(pusuka,
XUMUS,
Ouomnorus),
KOMITLJICKT
XUMHYECKHX
pPEaKTUBOB

56 I[TpakTuyeckas padora Ne 7. Perienue Hudposa | 13.04
JKCTIEPUMEHTANLHBIX 337124 110 Teme «MeTamtsl» | g jaGopaTopus
Hucrpykrax o Th o XUMUU

(6a30BBII
YPOBEHB),
KOMIIJICKT
TTOCY/IBI u
000pyI0BaHUS
JUISE
YUEHUYECKUX
OTIBITOB
(buzmka,
XUMUS,
OuoJiorHs),
KOMILJIEKT
XUMHYECKUX
pEaKTUBOB

6. Xumus 4 OKpy:Kawiuas cpeaa (2 yaca).

57 XHUMHYECKHI COCTaB IIAHETHI 3eMIIs 19.04
Nucrpykrax no Th

58 OxpaHa OKpY’Karollel cpebl OT XMMHUYECKOTO 20.04
3arpsA3HEHUSI

7. OO0oO01eHne 3HAHUI 110 XMMHH 32 Kypc 0CHOBHOI# mKoJibl. [loaroroska k OI'D (6 yacos).

59 Bemiecrsa 26.04

60 XHUMHYECKHE PEAKIMN 27.04

61 OCHOBBI HEOPTAHUYECKON XUMHUHU 4.05

62 O600111IeHNE U CUCTEMATU3aLUs 3HAHUH, 11.05
HOIYYCHHBIX B Kypce XMMHHU 9 Kiiacca.

63 HToroBasi KOHTPOJIbHasi pagoTa Ne 4 17.05

64 AHasu3 BBITOJHEHUST KOHTPOJIBHOM paboThI. 18.05
[MoaBeieHEe HTOrOB TO/Ia

65-66 | IToxroroeka k OI'D 24.05

25.05







		2022-10-25T15:09:20+0300
	МКОУ ООШ Д.ПАВЛОВО ПИЖАНСКОГО РАЙОНА КИРОВСКОЙ ОБЛАСТИ




