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IHosicHuTe/IbHAS 3allHCKA.
Pabouasi nporpaMmma cocTaBjieHAa HA OCHOBeE:
— DedepanvbHo2o0 KOMNOHEHMA 00PA308aMeNbHOC0 CMAHOAPMA OCHOBHO20 00Uje20 00paA308anUs NO XUMUU.
— Aeémopckotl npocpammul 0CHO8HO20 00We20 00PA3068aHUs NO XUMUU.
— Ilpoepammer «Kypca xumuu ons 8 — 11 knaccos obweodpazosamenvuvix yupesxcoenuiiy (asm. O. C. I'abpuenan. — M.: [[poga, 2014)
Yueonnk: O.C.I'abpuensn. Xumus. 9 knace, M. «Ipoda», 2017
Paboyast mporpamma 1o XMMHHU COCTaBJIEHAa HA OCHOBE (he/IepabHOI0 KOMIIOHEHTA rOCY1apCTBEHHOI0 00pa30BaTEeIbHOTO CTAaHJapTa OCHOBHOI'O O0ILEro
o0Opa3oBaHus Ha 6a30BOM YpOBHE, HA OCHOBE MPUMEPHOM MPOrpaMMbl IO XUMHH I OCHOBHOM IIKOJIBI M HA OCHOBE MPOrPAMMBbI aBTOPCKOTO Kypca XUMUHU IS
8-11 xiaccos O.C. 'abpuensna (B ocHoBe YMK nexaT NpUHLIMIBI Pa3BUBAIOILETO M BOCIIMTHIBAIOIIETO 00YUYEeHUS
Hacrosimuit pabouas mporpaMMa paccynTaHa Ha 24aca B HEJNENI0 Ha MPOTSHKEHUH ydeOHOro roxa, T.e.68 wacoB B rox, B TOM uuciie 4 daca s

MIPOBEICHUSI KOHTPOJBHBIX pabOT MO clenyromuM TeMaM: «BBOAHBIM KOHTposby, «MeTtamibly, «Hemetamnby, «Opranudyeckue COeIMHEHUs» U 6 4acoB Uis
IIPOBEACHUS MPAKTUYECKUX paboT: « OcyllecTBICHHE LEMOYKH XUMHUYECKUX IpeBpalleHuil MetamioB», «llomydeHue m cBOWCTBA COEAMHEHUI METAIIIOBY,
«PemieHne >KCIepUMEHTANBHBIX 33/1a4 Ha PACcIlO3HABAHUE M IMOJIyYCHHE BEIIECTBY, «PeleHne sKcnepuMeHTanbHbIX 3a1a4 no teme «lloarpynmna kuciopoziay,
«Pemenne skcnepuMeHTanbHbIX 3aaau 1o TeMme «llogrpynma aszora u yrinepopa», «llomyuenue, coOupaHue M pacloO3HaBaHHE Ta3oBy». Takxke HporpaMma
IpeaycMaTpuBaeT NpoBeieHue Ja00paTOPHBIX OMBITOB B TeMax: «Metaiby, «Hemetamiby u «OpraHuuecKkue COeIMHEHUs» U MPOSKTHYIO paboTy ydamuxcs
[0 TeMaM, MpeIokKEeHHbIM yuutesneM. O0o0IIeHne cBeAeHUH 0 XMMHYEeCKUX peakiusx. Kimaccudukanus XuMHUUECKUX peakuuil 10 pas3IM4HbIM IPU3HAKaM:
«YHCII0O M COCTaB pEarupyloluX H OOpa3yIOIIMXCS BEIIECTBY», «TEIUIOBOM APQEKT», «HANpaBICHHE», «M3MEHEHHE CTENCHEH OKUCIICHUS SIIEMEHTOB,
00pa3yIoIIKX pearupyroiue BemecTBa», «pazay, «MCIoIb30BaHUE KaTaau3aTopay.

Ilonarue o ckopoctu XMMHUYECKON peakuuu. DakTopbl, BIMSIOIMIME HA CKOPOCTb XUMHUYECKMX peakiuil. Karammzatopel n karanu3. VMHruOUTOpSHI.
AHTHOKCHU/IaHTBHI.
Paboyast mporpamma mocTpoeHa Ha OCHOBE KOHLIEHTPUYECKOT0 MOAX0/1a, 0COOEHHOCTh KOTOPOTO COCTOUT B BBIWICHECHUH AUJAKTUUECKON €IMHUILIBI (B TaHHOU
IpOrpaMMe TaKOBOH SIBIISIETCS «XUMHUYECKUH 3JIEMEHT») U JaJIbHEHILIEM YCII0)KHEHHH U PAaCIIUPEHUN €€ (37€Ch TAKOBBIMM BBICTYNAIOT ()OPMBI CYLIECTBOBAHMS
(cBOOO/IHBIE ATOMBI, IPOCTHIE U CIIOKHBIE BEILIECTBA)).

Hean

I/I3yqelme XHMHUH HA CTYIICHHU OCHOBHOI'O 00111ero 06p330BaHI/Iﬂ HamnpaBJI€HO HA JOCTHUIKCHUE CJICAYHOIUX ue.ﬂeﬁ;

. OCBOCHME BaXXKHEHIIINX 3HAHUN 00 OCHOBHBIX MOHATUAX U 3aKOHAX XUMHUH, XUMUYECKOI CHMBOJIUKE;

. OBJIa/ICHUE YMEHUSMH HAOII0AaTh XUMHUECKUE SBJICHUS, IPOBOUTh XUMUUYECKHH 3KCIIEPUMEHT, IPOM3BOIUTh PACUETHI HA OCHOBE XMMUYECKHUX
(bopMyI 1 BelecTB U YpaBHEHUH XUMUYECKUX PEAKIINi;

. pa3BUTHE TIO3HABATENIbHBIX HMHTEPECOB W MHTEJUIEKTYalbHBIX CIOCOOHOCTEH B Ipollecce NPOBEACHHMS XUMHYECKOTO SKCIIEPUMEHTA,
CaMOCTOSATEJIBHOTO MPUOOPETEHNUS 3HAHUI B COOTBETCTBUU C BO3HUKAIOLUIMMHU )KU3HEHHBIMU IOTPEOHOCTIMY;

. BOCIIUTAHME OTHOIIEHUS K XMMHUHU KaK K OZHOMY M3 (yHIAaMEHTAJIbHBIX KOMIIOHEHTOB €CTECTBO3HAHHUS U 3JIEMEHTY OOLIeuYeI0BEUYECKOM
KYJbTYPBI;

. NPUMEHEHHUE TOJIyYeHHbIX 3HAHUH M yMEHUH A 0e30MacHOro MCHOJIb30BaHUS BEILECTB M MAaTepHaJIOB B OBITY, CEJIbCKOM XO3sCTBE M Ha

IMPOU3BOACTBC, PCHICHUA NPAKTUYCCKUX 3aJad B HOBCCI[H@BHOﬁ JKU3HU, NPCAYHPCKIACHUA ﬂBJ'IeHPIfI, HaHOCAIIUX BPCA 3A0POBBIO YCJIOBCKA U OKPY)KaIOIlIeI\/JI
cpene.



TpeGoBaHus K YPOBHIO NOATOTOBKH y4yamuxcsi 9 kiacca (0a30Bblil YPOBEHb)
B pe3yabTrare ndyuyeHus XMMHHU YYeHUK J0JIKEH
3HaTh/MOHNMATH
- XUMUYECKYI0 CUMBONUK) : 3HAKU XUMUYECKUX 3JIEMEHTOB, (DOPMYJIbI XUMUYECKUX BEIIECTB M YPABHEHUS XUMHUUECKHUX PEaKIIHii;
- BadiCHeltUe XumMuyeckue noHAmus. XAMAYECKUHN 3JIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEJIbHBIE ATOMHAs! U MOJIEKYJISIPHAsl MAacChl, NOH, XMMHUYECKasl CBSI3b,
BEILIECTBO, KIacCU(UKaIUs BEIIECTB, MOJIb, MOJISIPHAs Macca, MOJIAPHBIN 00bEM, XUMHUUECKas peakiysl, KJacCu(uKalus peakiui, 3JIeKTPOIUT U HEAIEKTPOJIUT,
INEKTPOIIUTUYECKAS TUCCOLUALIMSI, OKUCIUTEIh U BOCCTAHOBUTENb, OKUCIIEHUE U BOCCTAHOBJICHHUE;
- OCHOBHble 3aKOHbL XUMUU: COXPAHEHHS MACCHI BEIIECTB, IOCTOSHCTBA COCTaBa, IEPUOJUYECKUN 3aKOH;
Ymerb
- HA3b16aMb: XUMUYECKHUE DIIEMEHTBI, COSIMHEHNS N3YYECHHBIX KIIACCOB;
- 00vACHAMb: PU3NUECKUN CMBICT aTOMHOTO HOMEpPa XUMHUYECKOT0 3JI€MEHTa, HOMEPOB IPYIIIBI M IEPHUO/Ia; 3aKOHOMEPHOCTH M3MEHEHHSI CBOWCTB 3JICMEHTOB B
npezenax MaJbIX MEPUOOB U IIaBHBIX MOATPYIII; CYLITHOCTh PEAKIMi HOHHOTO 00OMEHa;
- Xapaxkmepu306amy: XAMHYECKUE FJIEMEHTHI(OT BOAOPOAA IO KaJIbIHMs) Ha OCHOBE MX IMOJIOKEHH B epuoandeckoit cucreme J[.M.MenzaeneeBa u 0coOeHHOCTEH
CTPOECHHS X aTOMOB; CBS3b MEXKIY COCTaBOM, CTPOCHHEM U CBOMCTBAMM BEIIECTB; XUMUYECKUE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHUX BEILECTB;
- onpedeiamy: COCTaB BEIIECTB M0 UX (popMyIiam, MPHHAJICKHOCTh BEIIECTB K OMPEIEIEHHOMY KIIACCy COSAMHEHUH, THITHI XUMHUYECKUX PEAKIINN, BAICHTHOCTD
U CTENICHb OKUCIICHUS 3JIEMEHTA B COCIUHEHUSX, TUIl XUMUYECKOH CBSI3U B COETUHEHUAX, BO3SMOXHOCTb IPOTEKaHUs PEaKIMii HOHHOTO OOMEHa,;
- cocmagnams: GOPMYITBI HEOPTraHWIECKUX COSAMHEHUI; CXeMbI CTPOCHHSI aTOMOB TepBBIX 20 3JIEMEHTOB MEPUOANIECKON CHCTEMBI; YPaBHEHUS! XUMHUECKUX
peaKkuui;
- 06pawamuvca: ¢ XAMUYECKOW TOCYION 1 JTa0OpaTOpHBIM 000pPYIOBaHUEM;
- pacno3Haéams ONBITHBIM MMYTEM: KUCIOPOJ, BOAOPO/, YIJICKUCIIBINA Ia3, aMMHUaK, pacTBOPbI KMCIIOT U 1LesIouei, XJI0pua-, cyibhaT-, KapOOHAT-UOHBI;
- BLIYUCTIAIMb: MACCOBYIO JIOJIO0 XUMHUECKOTO JIEMEHTA 10 (hopMyJsie COeTMHEHHS; MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE; KOJUYECTBO BEIIECTBA, 00BEM HITH
Maccy 10 KOJIMUYECTBY BEIECTBa, 00BEMY MIIM MacCe PeareHTOB WIIHM MIPOAYKTOB PEAKIIUH;
Hcnonvzoeams npuobpeménnvle 3HAHUA U YMEHUS 8 NPAKMUYECKOU 0essmeNbHOCMU U NO8CEOHEGHOU HCUZHU O
- 6e301acHOro OOpallleHUs C BELIECTBAMU U MaTepHaaMH;
- HKOJIOTMYECKH I'PaMOTHOI'O IIOBE/ICHUS B OKPYKAIOIIEH Cpelie;
- OLICHKH BJIMSHUSL XMMHUYECKOI'O 3arpsI3HEHUS OKPY’KAIOLIEN Cpe/ibl HA OPTaHU3M UYEJIOBEKa,
- KpUTUYECKOW OLIEHKH MH(OPMAIINH O BEIIECTBAX, UCIIOIb3yEMBIX B OBITY;
- IPUTOTOBJIEHUS PACTBOPOB 33JaHHOW KOHIEHTPALUH.
B kanengapHO-TeMaTH4eCKOM IIIaHE IJIAHUPYEMBIE PE3YNbTAThI IPOJABUHYTOIO YPOBHS YCBOCHHUS 3HAHHUU BBINEIEHBI KYPCUBOM

B conepxannn kypca 9 kitacca 6osiee mogpoOHO U3ydaeTcsl XUMHUs 211eMeHTOB. Hapsiiay ¢  3TUM B Kypce pacKpbIBarOTCS TaKKe U CBOMCTBA OTJEIIBHBIX
Ba)XXHBIX B HAPOJHO-XO035HCTBEHHOM OTHOILIEHUH BEIIECTB. 3aKaHUYMBAETCS KypC 3HAKOMCTBOM C OPTaHUYECKUMH COEAMHEHHUSIMH, B OCHOBE 0TOOPa KOTOPBIX
JIEKUT U1l TEHETUUECKOT 0 Pa3BUTHSI OPraHUYECKUX BELIECTB OT YIJIEBOAOPOIO0B /10 OMOMOIMMEPOB.



OT60p MaTcpuraja BbIIIOJHCH Ha OCHOBC IMPHUHIIMIIA MUHUMAJIBHOI'O YUCJIa BBOAUMBIX HOHATUH ¥ MAaKCUMAaJIBHOTO HCIIOJB30BAHUS 3HAHUU U3 APpyrux
yueOHBIX TUCUUIUIMH. Y4eOHbIA MaTepuai oToOpaH TakUM 00pa3oM, 4TOOBI MOXKHO OBLIIO OOBSCHUTH Ha TOCTYITHOM JJIs YUALIUXCS YPOBHE COBPEMEHHBIE
MPEACTaBICHUS O XUMUUYECKOU CTOPOHE SIBJICHUN OKPYKAIOIIETO MUpa.

[Ipu npoBeneHUN ypPOKOB XUMUU 3HAUUTEILHOE MECTO OTBOJIUTHCS XUMHUYECKOMY IKCIIEpUMEHTY. OH OTKpPBIBAET BO3MOKHOCTh (DOPMHUPOBATH Y yUaIIUXCS
CIICHHUAJIBHBIC ITPCAMCTHBIC YMCHUS pa60TaTL C XUMUYCCKHNMU BCIICCTBAMMU, BBIIIOJHATE HNPOCTHIC XUMHUYCCKUC ONBITHI, YYUT HIKOJIbHUKOB 6630HaCHOMy u
9KOJIOTHYECKH IPaMOTHOMY OOpallleHHI0 C BEIIeCTBaMH B OBITY U Ha pou3BoACTBe. [IpakTHueckue paboThl MPOBOASTCS B MIPOLIECCE U3YUEHUS TEMBI, KaK
CpCACTBO HAIAAHOI'O IIOATBCPIKACHUA CBOMCTB N3y4aCMbIX BCUICCTB.

Dopmbl peanuzayuu OAHHOIU RPOZPAMMBL: YICOHBIE 3aHATHS, SKCKYPCHH, HAOJIIO/ICHHUS, OTIBITHI, SKCIIEPUMEHTHI, paboTa ¢ yueOHOM U JOMOJIHUTEIbHON
JUTEPaTypO, aHAIN3, MOHUTOPHUHT.

Osicudaemutii pe3yivmam: XOpOUIN ypOBEHb 3HAHUM IO MIPEAMETY, BEIOOP Oynyieii mpodeccuu.

Cucmema omcnesxcueanusa OCyILECTBISIETCS YEPE3 YCTHBIN U MUCbMEHHBIN 0IIPOC, KOHTPOJIbHBIE U CPE30BbIE PaOOTHI.

OCHOBHOE COAEPKAHUE
IloBTOpEeHNE OCHOBHBIX BONPOCOB Kypca 8 Ki1acca 1 BBeJleHHe B Kypc 9 kjacca 8 yacos

XapaKTepHUCTHUKA HJIEMEHTA T10 €ro MOJIOKEHUIO B IEPUOANYECKOI cucTeMe Xxumuueckux 3neMeHToB 1. 1. MenneneeBa. CBoiicTBa OKCUIOB, KUCIIOT,
OCHOBaHUH U COJIEH B CBETE TEOPUH IEKTPOIUTUYECKON TUCCOLMALINN U MPOIIECCOB OKHCIEHUA-BOCCTAHOBICHMSI. [ eHeTnueckue ps/ibl MeTaia 1 HeMeTasia.

[TonsTue o nmepexoAHbIX dMeMeHTax. AMQPOTEpHOCTh. [ eHETHUECKUIA PsI/i IEPEXOTHOTO dTIEMEHTA.

[Teproauueckuii 3aKOH U epUOIAYECKas CUCTEMa XUMHUYeCcKuX 3eMeHToB J[. V1. MenzeneeBa B cCBeTe yUeHUs O CTpOEHUHU aTtoma. VX 3HaueHue.

Tema 1. Meransl 18 yacos

[TosoxkeHne MeTasuioB B IEPUOANYECKON cUCTEME XUMHUUECKUX 31eMeHTOB 1. . MenneneeBa. MeTtammnueckast KpUCTANIMYECKAst PEHIETKA U METAININYECKast
XuMHueckast cBs3b. O0mme Gpuzndeckue cBoicTBa MeTaioB. CIIaBbl, UX CBOMCTBA M 3HaUYCHHE. XMMHUECKHE CBOMCTBA METANIOB KaK BOCCTAHOBUTEIEH.
DIEKTPOXUMHUIECKUN PsiJl HAPSHKEHU METAJIJIOB M €T0 UCIIOJIB30BAHUE IS XapaKTEPUCTUKNA XUMUYECKUX CBOMCTB KOHKPETHBIX MeTaIoB. CriocoObI
MOJIYYEHUSI METAIIJIOB: MMUPO-, TUJPO- U ANEKTpOoMeTAITYprus. Koppo3ust MeTamioB u criocoosl 60psObI ¢ HEell.

OO0mas XapaKTEepUCTHKA MEITOYHBIX METaJJoB. Meramisl B mpupoje. O6mue cnocoosl ux nomydenus. Ctpoenue atoMoB. Lllenounsie
METaJUTbI IPOCTHIE BEIIECTBA, HX (U3UUYECKUE U XUMUIECKUE CBOMCTBA. BaxkHeWINe COSTMHEHHUS METOYHBIX METANIOB — OKCHUJIBI, TUAPOKCUIBI U COJH
(x;mopu b1, KapOOHATHI, CYNIb(AThI, HUTPATHI), UX CBOMCTBA U IPUMEHEHUE B HAPOTHOM X03s1iicTBe. KanuitHbie ynoOopeHus.

OOmas xapakTepucTUKa d3IeMeHTOB rnaBHod noarpynnsll rpymnonsl. Crpoenue atomoB. [l]enouyHo3eMeNbHBIE METATLIHI -
MIPOCTHIE BEIIECTBA, UX (PU3NYECKUE U XUMUUECKHE CBOMCTBA. BakHelne coeAMHeHN HIeI0OUHO3EMEIbHBIX METAJNIOB — OKCHUbI, THIPOKCHUIIBI U COITU
(xopubl, KapOOHATHI, HUTPATHI, CYNIb(aThl U GochaThl), KX CBOMCTBA U MPUMEHEHHE B HAPOJIHOM XO3SIHCTBE.

A nro Mu Hu i Ctpoenue atoMa, GU3NIECKUE U XUMUYECKHE CBOMCTBA MPOCTOro BemiecTBa. CoeAMHEHNS aTIOMUHUS OKCHUJT U TUIPOKCU, UX aM(OTEpHBIi
xapakrep. Baxneimme conu anmomunus. [I[pumeHenne antoMUHNS U €10 COCIUHEHUN.

XK e 1 e 3 0. CrpoeHue atoma, puznyeckre U XUMHUECKHE CBOMCTBA MPOCTOro BellecTBa. [ eHeTnyeckue psabl Fe” u Fe®. KauecTBeHHbBIC peakiuu Ha Fe” u
Fe®. Baxueiimue conu xkelesa. 3HaUCHHE JKENE3a, €T0 COCAMHCHHIT H CILIABOB B IIPUPOJIE U HAPOJHOM XO3SIMCTBE.

Tema 2 . Ilpaktukym Nel .CBoiicTBa METAJUIOB U MX COeIMHEHMN I

1. OcymiecTBiIeHUE IIEMOYKN XUMUUECKUX MpeBpanieHuii metamion. 2. [lonyyenue u cBoiicTBa coeiMHEHUI MeTauioB. 3. PenieHue sxcrepuMeHTaIbHBIX 3a/1a4
Ha PacHO3HABAHME U MOJIYYEHUE BEIIECTB.



Tema 3 . Hemeranuanl 26 uacos

OOw1ast xapakTepUCTHKa HEMETAJUIOB: MOJIOKeHUe B epuoandeckoit cucreme J1. M. Menneneesa, 0cOOEHHOCTH CTPOECHHUSI aTOMOB, 3JIEKTPOOTPUIIATEIBHOCTD
KaK Mepa «HEMETAJNIMYHOCTUY, PSI/L AEKTPOOTpULIaTEIbHOCTH. KpHcTaminyeckoe cTpoeHne HEMETAILIOB - IPOCTBIX BelecTB. AjutoTponus. dusndeckue
CBOICTBAa HEMETaLI0B. OTHOCUTEIBHOCTD MOHATHH «METAIUD), «HEMETAILID».

B o 10 p o a. [lonoxxenue B nepuoandeckoil cucteme xummuueckux sneMenToB /1. 1. MenneneeBa. Ctpoenue atoma v MOJIEKYJbl. DU3NYECKHE U XUMUYECKHE
CBOICTBA BOJOPO/1a, €0 MOIYYCHHE U IIPUMEHEHNE.

OOmas xapakTepucTHuKka raixoreHo B. Ctpoenue atomoB. [IpocTeie BemecTBa, nx GU3HMYECKUE U XUMUYIECKUE cBOMCcTBA. OCHOBHBIE
COEJIMHEHUS TaJoreHoB (rajJoreHOBOIOPO/Ibl M raJIoreHu 1bl) UX cBoicTBa. KauecTBeHHas peakius Ha xjaopu-uoH Kpatkue csenenus o xjaope, Opome, Gprope u
uojie. [lpumeHeHune rajJoreHoB U UX COeIMHEHUI
B HApPOJHOM XO3SHCTBE.

C e p a. Ctpoenue aroma, aJul0TpOIUs, CBOMCTBA U MpuMeHeHue pomouueckoil cepsl. Oxcuast cepsl (I1) u (V1), ux nonydyenue, CBONCTBA U IPUMEHEHHE
CepoBosiopoiHas ¥ cepHUCTast KUCIO0Thl. CepHast KMCIIOTa U €€ COJIM, MX IIPUMEHEHHUE B HapoAHO Xo3siicTBe. KauecTBeHHas peakuus Ha Cyib(paT-uoOH.

A 3 0 T. CTpoeHue aToMa U MOJIEKYJIbl, CBOMCTBA MPOCTOr0 BellecTBa. AMMHUAK, CTPOEHHE, CBOMCTBA, MOIy4YeHHEe U puMeHeHue. Cou aMMOHUS, UX CBOMCTB
u npumenenue. Oxcuapl azora (I1) u (IV). A3oTHas Kuciora, ee cBoiicTBa U npuMeHeHre. HUTpaTel 1 HUTPUTBHI, TpobieMa UX COlepIKaHUs B
CEJIbCKOXO03UCTBEHHON MPOAYKIIMU. A30THBIE y10OpEHUS.

® o ¢ ¢ o p. CTpoeHue aToma, aIOTPOIHs, CBOHCTBA Oenoro u kpacHoro docdopa, ux npumenerne. OCHOBHbIe coenuHeHus: okcua hocdopa (V),
oprodochopnas kucinota u Gocdatsl. PochopHbie y1oOpeHus.

Y ruepo a CrpoeHue aToma, asIOTPOIHS, CBOMCTBA aJIOTPOMHBIX MoAudukaumi, npuMmenenue. Okcuanl yraepona (II) u (IV), ux cBolicTBa 1 mpUMeHEHHE.
KauecTBenHnas peakius Ha yriekuciblil ra3. KapOoHaThl: KanbIUT, CO/la, OTAlll, UX 3HAYEHHE B IIPUPOJIE U )KU3HM yesioBeka. KauecTBeHHas peakius Ha
KapOOHaT-MOH.

K p e M H u if. CtpoeHue aToMa, KpUCTAJUTMUECKUNA KpEMHUM, ero cBoiicTBa U npuMmeHenne. Okcua kpemuus (IV), ero npupoanbie pazHOBUAHOCTH. CHIIMKATBHI.
3HauEHUE COEAMHEHUI KPEMHUS B )KMBOM U HEKMBOM npupoze. [IoHsaTHe 0 CUIIMKAaTHON NPOMBIIIIEHHOCTH.

Tema 4 . IlpakTuxym Ne 2 . CBoliCTBa HEMETAJUIOB M UX COeIHMHEHUI

4. Pemenue skcniepuMeHTaNIbHBIX 3a71a4 1o TeMe «lloarpymnna kucnopona». 5S.Pemenue skcnepuMeHTalIbHBIX 3a1a4 110 TeMe «[loarpymnmel a3ora u yriaepoaa.
6. [Tomyuenue, cobupanve U pacrio3HaBaHHUE Ta30B.

Tema S . Oprannyeckue coenunenusi 10uacos

BemecTBa oprannueckue 1 HEOPraHUUECKUE, OTHOCUTEIBHOCTb OHATHS «OpraHuYecKue BemecTBa». [IpuumHbl MHOrooOpasus OpraHndeckux coeANHEHU.
XUMHUYECKOE CTPOCHHUE OPTaHUUECKUX COeAMHEHUI. MOJeKyIsIpHbIE U CTPYKTYpHBIE ()OPMYIIBI OPraHMYECKUX BEIIECTB.

Meran u 3TaH: cTpoeHue MoJieKys. ['openre Metana u 3TaHa. JleruapupoBanue staHa. [I[pumeHeHrne MmeTaHa.

XHUMHUYECKOE CTPOECHUE MOJIEKYJIbI dTUJIeHa. J[BOMHAs CBA3b. B3aumoelicTBre aTuieHa ¢ Bogou. Peakiuu nonuMepusanuu stuieHa. [lonustuieH u ero
3HAYECHHUE.

[lonsiTue 0 nmpeAenbHBIX OJJHOATOMHBIX CIMPTaX HAa IPUMEpPax METaHOJIa U 3TaHOoJa. TpeXaTOMHBIN CIUPT - TIMLIEPUH.

[TonsiTHe 00 anbaernax Ha mpUMepe yKCycHoro anpaeruna. OKucaeHue ajlberuia B KUCIIOTY.

OnHOOCHOBHBIE TIpE/IeNIbHBIE KapOOHOBBIE KUCIIOTHI HA TIpUMepe YKCYCHOM KUCIOTHL. Ee cBoiicTBa u mpuMeHeHne. CTeapuHOBask KUCJIOTA KaK MPECTaBUTENb
AKHUPHBIX KAPOOHOBBIX KUCIIOT.

Peakiun sTepudukaniy 1 IOHATHE O CI0XKHBIX 3dupax. JKupbl Kak CII0KHBIE Y(QHUPHI TIUIEPHUHA U )KUPHBIX KUCIIOT.



[Tonsitre 06 aMuHOKHUCIIOTaX. Peakiiuy NoMuKOHACHCAUU. belku, UX cTpoeHHe U OMOJIOTHYECKast POIb.

[Tonsarue o0 yrieBonax. ['moko3a, ee cBoiicTBa u 3HaueHune. Kpaxman u nemitonosa (B CpaBHEHUH ), UX OUOJIOrHYecKas poJib.

Tema 6 . O0o0meHNe 3HAHNH 110 XMMHH 32 KyPC OCHOBHOM IIKOJIBI 6 4acoB

@U3UYECKUl CMBICIT OPSAIKOBOIO HOMEpA JIEMEHTA B IEPUOJUYECKON CUCTEME XUMUUECKUX 371eMeHTOB [1. 1. MeHeneeBa, HOMEPOB Nepruoaa v IpyMibl.
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB 3JIEMEHTOB U UX COEAMHEHUI B IEPUOAAX U IPYIIIaX B CBETE IPEICTaBICHUNA O CTPOCHUU aTOMOB JIEMEHTOB. 3HAUECHHE
NEPUOIUYECKOTr0 3aKOHA.

THITBI XUMHYECKUX CBSI3€U U TUIIBI KPUCTANIMYECKHUX PEIIETOK. B3aMMOCBA3b CTPOCHUS U CBOWCTB BEILIECTB.

Knaccudukanus XuMrUUecKUX peakiuii Mo pa3andHbIM MPU3HAKAM (YHCIIO U COCTAB PEarupyroumx 1 00pa3yroIuxcs BEIIeCTB; TeIIoBoH 2 (deKT;
UCIIOJIb30BaHUE KaTalu3aTopa; HallpaBJIeHUE; N3MEHEHNUE CTENIEHEH OKUCIIEHNUS aTOMOB).

[IpocTsie u crnoxkHbIE BelecTBa. MeTaibl 1 HeMeTasuibl. [ eHeTrnueckue psibl MeTasia, HeMeTauia v nepexoaHoro merasmia. Okcuabl (OCHOBHBIE,
amM(OTEpHBIE U KUCIOTHBIC), THAPOKCHIBI (OCHOBAHMS, aM(OTEPHBIE THIPOKCHIBI M KUCIOTHI) U COJIH: COCTaB, KIIACCU(PHUKAIMS U 00IINe XUMHYECKUE CBOMCTBA
B CBETE TEOPHUH JICKTPOIUTHUECKON TUCCOLMALMN U IPEACTABICHUH O MPOLIeccaX OKUCIEHUS-BOCCTAHOBIICHUS.

TemaTuuyeckoe NIIAHUPOBAHME

NoNe Bcero, W3 aux
i\ HanmeHnoBaHue TemMbl Yac. I[Mpakt.padotsl/ | KoHTp.paboTsr
1a0. paboThI
1 [ToBTOpEeHNE OCHOBHBIX BOMIPOCOB Kypca XuMuH § Kinacca. Beenenue B kypc 9 kinacca 8 -/1 1
2 Tema 1. Metaibt 18 3/5 1
3 Tema 2. Hemertamis 26 217 1
4 Tewma 3. Opranuueckue BeuecTBa 10 -14 1
5 Tema 4. [loBTOpeHHE OCHOBHBIX BOIPOCOB Kypca 9-To Kiacca (6 4acoB) 6 -/- 1
6 Hroro 68 5/17 5




DopMbI U CpeICTBA KOHTPOJIS.

Hanmenosanue
TEMBI

Tema KOHTPOJIBHON/MPAKTUUECKON PaboThl/TabopaTopHON pabOThI

1. [ToBTOpCHHKE
OCHOBHEBIX
BOIPOCOB Kypca
XHMUH 8 Kjacca.
Beenenue B kypc 9
Kjacca

1.
2.

JlaGopatopHas padota Nel. «ITomyyeHue rugpokcuia IMHKA U UCCIIEI0BAaHUE €r0 CBOMCTBY.
KonTponbhas padora Nel o temam «IloBTOpeHHE OCHOBHBIX BOIIPOCOB Kypca 8-T0 Kiiacca

2. MeTtamnbl

1.

[Tpaktrueckas padota Ne 1 «OcymiecTBiaeHNE NEMOYKHA XUMUYECKUX TPEBPAIICHUNA METAJIJIOBY.

2. IIpaktrueckas padota Ne3 «Perienue skcriepuMeHTAIBHBIX 33/1a4 Ha pacrio3HaBaHUE U MOJTyYeHHE
BEIIIECTBY.

2.
3.
4.

o

JlaGopaTopnas padora Ne2. O3HaKoMIIeHHE C 00pa3iaMu METaJLIOB.

JlaGopartopnast pabota Ne3. BzanmoielicTB€ METAJIJIOB C pACTBOPAMH KUCIIOT U COJIEH.

JlaGopaTopnas padora Ned. O3nakomiieHHE ¢ 00pa3laMy MPUPOTHBIX COSTUHEHUN: a) HATPHsL, O )KaJIbIHs, B)
AIIOMHUHUS, T) JKeesa.

Jlaboparopnas padota Ne5. [lomydeHue THIPOKCH 1A ATFOMUHHS U €r0 B3aMMOJICHCTBUE C PACTBOPAMHU
KHUCJIOT U LIEJIOUEH.

JlaGopatopuas paGora Ne6. KauecTBeHHble peakiuy Ha nonbl Fe? i Fe®'.

KontponbHas padota Ne2 o teme «MeTasuibi

3. HemeTtaminl

RROoo~NoOR~WODNENO®

[TpakTrueckas pabota Ne3 «PerieHne skcriepuMeHTaNbHBIX 3a7a4 1Mo TeMe «[loarpymnmna kucinopoma.
[Tpaktuueckas padorta Ned «llonyueHue aMmmuaka v U3y4eHHE €ro CBOMCTBY

[TpaxTrueckas pabora Ne 5 «PemieHue sxcrepuMeHTaIbHbIX 3a/1a4 1o Teme «[loarpymnma asora u yriaepoga»
Jlaboparopuas pabota No7. KauecTBeHHasi peakiys Ha XJIOp — HOH.

JlaGoparopnas padota Ne§. KauecTBeHHas peakius Ha Cyinb(haT-uoH.

JlaGopaTtopnast pabota Ne9. PacnioznaBanue coneit aMMOHHUS.

Jlaboparopuas padota Nel0. [ToinyyeHue yriaekucaoro raza u ero pacro3HaBaHHe.

Jlabopatopnast pabota Nel 1. KauecTBeHHast peakiiis Ha KapOOHAT-HOH.

Jlaboparopnas paborta Nel2. O3HakOMIIEHHE C TPUPOJHBIMU CUITHKATAMH.

. JJabopartopHas pabora Nel3. O3HaKoMIIeHHE C TPOAYKIIUEH CUIMKATHOW MPOMBIIIJIEHHOCTH.
. KonrponbHas pabora Ne 3 o Teme «Hemerasibny

4. Oprannyeckue
BEIIECTBA

wnN e

JlaGopatopHnas pabota Nel4. MzroroBneHune Mozieneld MOJIEKYIT yTriIeBOIOPOIOB.
JlabopaTtopHnast pabota Nel5. CBoiicTBa TiMIeprHAa.
JlaboparopHas pabota Nel6. BzanmopeiictBue riitoko3sl ¢ Tuapokcugom meau (1) .




4. JlaGoparopnas padota Nel7. BzaumosericTBue kpaxmaia ¢ HOIoM.
5. KontponbHas padorta Ne 4 o Teme «OpraHndecKie BeIIeCTBa

6. KonrtponbHas pabora Ne 5, uToronast 3a Kypc OCHOBHOM IIKOJIBI.
Utoro KonTponbhbix paboT -5

[IpakTrueckux padoT -5

Jlaboparopubix pabot - 17

Kpurepun u HopMbI 0O11eHOK

OueHka YCTHOIO 0TBETAa

Ommemkxa «5»:

OTBeT NMOJIHBIN U MPaBUJIbHBIM HA OCHOBAHWU W3YUYEHHBIX T€OPHil; MaTepual u3ioKeH B ONPEAESICHHON JOTHYECKON OCIIEI0BATEIbHOCTH, TUTEPATYPHBIM
s136IKOM; OTBET CaMOCTOSITEIIBHBIM.

Ommemka «4»:

OTBeT NONHBIN U NPaBUIbHBIA HA OCHOBAHUM W3YYEHHBIX TEOPUL;

Martepuan u310KeH B OIpPeIeICHHOMN TOTHYECKOM MOCIeJ0BaTeIbHOCTH, IPU 3TOM JOMYIIEHBI 2-3 HECYIIECTBEHHbBIE OIIHMOKH, UCIIPABICHHBIE 110 TPEOOBAHUIO
YUUTEIIA.

Ommemka «3»:

OTBeT MOJIHBIN, HO MPHU ATOM JIONYIIIEHA CYIIECTBEHHAs OIMOKA MJIM OTBET HETOJIHBIN, HECBS3HBIM.

Ommemka «2»:

[Tpu oTBeTE OOHAPYKEHO HETIOHUMAHKE YJIAIIUMCSI OCHOBHOTO COZACPXKAHUS YIeOHOTO MaTepralia WK JOMYIIECHBI CYIIECTBEHHBIC ONIHOKH, KOTOPBIC YUaIIuniCs
HE MO>XET UCTIPABUTH NPU HABOASIIMX BOIPOCAX YUUTEIIA.

Ommemgxa «1»:

OtcyTtcTBUE OTBETA.

OneHKa IKCIePUMEHTAIbHBIX YMEHUI

OneHka CTaBUTCSI HA OCHOBAHUU HAOJIOICHUM 3a yJaluMcs U MUCbMEHHOTO OTYeTa 3a padoTy.

Ommemka «5»:

PaboTa BBITIOTHEHA TIOTHOCTHIO U TIPABHIIBHO, C/ICTIAHbI MPABIIIbHBIC HAOIIOICHHS U BBIBOIBI, DKCIIEPUMEHT OCYIIECTBIICH 110 TUIAHY C YY€TOM TeXHUKHU
0€30I1aCHOCTH U MPaBWJI PabOTHI C BEILIECTBAMU M 000PYI0OBaHUEM;

[IposiBieHBl OpraHN3alluOHHO — TPYAOBbIE YMEHHUS (MIOAIEPKUBAETCA YUCTOTA paboUero MecTa, opsAJ0K Ha CTOJIE, SKOHOMHO UCIIOJIb3YIOTCS pEaKTHBbI)
Ommemka «4»:

Pa6orta BbINOIHEHA IPABUIIBHO, CAETIaHbI IPABUIIbHBIC HAOIIOIEHUS U BBIBO/BI, HO IIPU 3TOM 3KCIIEPUMEHT IPOBEEH HE MOJIHOCTHIO WIN JOIYIIECHBI
HECYIIECTBEHHbIE OIIMOKHU B paboTe ¢ BEIECTBAMU M 000PYI0BaHHUEM.

Ommemka «3»:

Paborta BbINOIHEHA TPABMIIBHO HE MEHEE, YeM Ha TOJIOBUHY, WJIH JIOIMYIEHa CYIIECTBEHHAs OIINOKA B X0€ HKCIIEPUMEHTOB, B O0BSICHEHUH, B OPOPMIICHUN
paboThl, COOTIOEHUH NTPABHII TEXHUKH O€30M1aCHOCTH MPH paboTe ¢ BeleCTBAMU M 000pyI0BaHUEM, KOTOPBIE UCIIPABIIAIOTCS 110 TPEOOBAHHUIO YUHUTEIS.




Ommemka «2»:

Jomymiensr 2 (1 0osee) CylmecTBEHHbIE OMMOKH B XO/€ SKCIIEPUMEHTA, B 00BICHEHNUH, B 0OPMIICHUH PAa0OTHI, B COOJIIOICHUN TTPaBUJI TEXHUKU 0€301TaCHOCTH
pu paboTe C BEIeCTBAMU U 000PYJOBaHNEM, KOTOPBIC YUAIIHIICS HE MOXKET UCTIPABHUTH Jake MO TPEOOBAHUIO YUUTEIS.

Ommemka «1»:

PaGota He BBINONHEHA, Y yYalIerocsi OTCYTCTBYIOT KCIICPUMEHTAIBHBIC YMEHHUSI.

Ol1eHKA YMEHHI peliaTh YJKCIePUMEHTAJbLHLIN 320241

Ommemka «5»:

[Inan peueHus cocrapiieH MpaBUiIbHO; [IpaBMIIBHO OCYIIIECTBIIEH MOA00P XUMHUECKUX PEAKTHBOB M 000pyAoBaHus; JlaHO MOTHOE OOBSICHEHUE U CeTaHbI
BBIBOJIBI.

Ommemxa «4d»:

IUIaH PeIlleHUsl COCTABIIEH MPABUIBHO; IPABIJIBHO OCYILIECTBIICH MOA00P XMMHUECKUX PEaKTHUBOB U 000PYI0BaHUS, IIPU 3TOM JOIYILEHO He OoJee 2-X
HECYIIECTBEHHBIX OMMOOK B 00BSICHEHUN U BBIBOJIAX.

Ommemka «3»:

TIJIaH PEIIeHUs COCTaBIICH MPaBUIILHO; MPABMIIBHO OCYIIECTBIIEH MOA00P XUMUUYECKIX PEaKTUBOB U 000PYIOBaHUS, HO JIOMYIIEHA CYIIECTBEHHAs OIMOKa B
00BACHEHHHU U BHEIBOJAX.

Ommemxa «2»:

Jonymenst 2 (1 6o7ee) omMUOKH B TUTAHE PEIIeHHUs, B TIOJJ00PE XUMUYECKUX PEAKTHUBOB U 000pYIOBaHUS, B OOBSICHEHHH U BBIBOJIAX

Ommemxa «1»:

3ajada He pellieHa.

O11eHKa YMEHHMH pelaTh pacyeTHbIE 3aaUH

Ommemxa «5»:

B norudeckoM paccykIeHUU U PEHICHUH HET OMTMOO0K, 3a/1a4ya PelIeHa PAllMOHAIBHBIM CIIOCOOOM.

Ommemxa «4d»:

B norudeckoM paccykIeHUU U PEIICHHH HET CYIIECTBEHHBIX OIMOOK, HO 3a/a4a pelieHa He pallioOHAIBHBIM CIIOCOO0M WK IOMYIIEHBI He Oonee 2-X
HECYIIECTBEHHBIX OIIMOOK.

Ommemxa «3»:

B nornueckom paccyXIeHHH HET CYIIECTBEHHBIX OMMOOK, HO JIOMYIIEHA CYIIIECTBEHHAs OITMOKA B MATEMAaTHUECKUX pacyeTax.
Ommemka «2»:

HMeroTcs cymecTBeHHbIC OMIMOKHU B JIOTHYECKOM PACCYXKICHUHU U B PEIICHUH

Ommemka «I1»:

OTcyTcTBUE OTBETA Ha 3aJ]aHUE.

OneHKka NHCbMEHHBIX KOHTPOJILHBIX PadoT
Ommemka «5»:
OTBeT MONHBIN U PaBUIBHBIN, BO3SMOYKHA HECYIIIECTBEHHASI OIIMOKA.




Ommemka «4»:

OTBeT HE MOJIHBIA WM JIOMYIIeHa He 0oJiee 2-X HECYIIECTBCHHBIX OMIMOOK.

Ommemka «3»:

Pabota BbINOIHEHA HE MEHEe, YeM Ha ITOJIOBHUHY, JOIMYIIEHA OJIHA CYIISCTBCHHAS OIIMOKA M ITPH 3TOM 2-3 HECYIICCTBCHHBIX.

Ommemka «2»:

Pabota BbINOIHEHA HE MEHBIIIE, YeM Ha MOJIOBUHY WJIH COJIECPIKHT HECKOJIBKO CYIIECTBEHHBIX OMUOOK. Ommemka «1»: PaboTa He BBINOJIHEHA.
IIpu oneHKe BHINOJHEHUS MHCHbMEHHOI KOHTPOJILHOM PadoThl HEO0X0ANMO YYUTHIBATH TPEOOBaHHS eTUHOT0 opdorpadgpuueckoro pe:kuma.
OTMeTKa 32 HTOTOBYI0 KOHTPOJIBHYI PadoTy KOPPEeKTHPYET NMpeIliecTBY0IIHe MPH BHICTABJIEHHH 0TMETKH 32 YeTBEPTh, MOJIYToIHe, roj.

IlepeyeHb y4eOHO-MeTOAUYECKHUX CPEACTB 00y4eHMsI

Jlureparypa:
1. Cranmapt oCHOBHOTO O0IIIET0 00pa30BaHUS 110 XUMHUHU.
2. TlpumepHas mporpamMmma OCHOBHOT'O 0OIIero o0pa3oBaHus 10 XUMHH.
3. Tabpuensa O.C., BockoOoitaukosa H.I1., AurykoBa A.B. HacronbHas kaura yaurens. Xumus. 9 kinacc.: Metogudeckoe mocobue. — M.: Ilpoda, 2014 r.
4. Ta6puensn O.C., CmupnoBa T.B. M3yuyaem xumuto B 9 ki1.: Jlunaktuueckue Mmarepuansl. — M.: biuk miroc, 2014,
5. Tao6puensn O.C., BockoboinukoBa H.I1. Xumus B Tectax, 3agauax, ynpaxkaerusx. 8 — 9 k. — M.: lIpoda, 2015.
6. Ilpucaruna W.I'., Komuccaposa JI.B., KontposbHsie 1 npoBepounsie padoTsl mo xumuu: 9 kiacc.: K yueonuky O.C.I'abpuensna «Xumus. 9 kimace». —
7. H.C maBnoBa KonTponbHBIe U caMOCTOsITENbHBIE pa0b0oThI o xuMun K yaeOHuky O.C. 'aGpuenss. 9 knacc «9x3amen 2015»
8. O.C.T'abpuensn. H.I1 .bepézkun KoHTposbHbIe 1 poBepouHble paboThl K yueOHUKY 9 knacc poda 2015.



