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IHosicHUTEILHAA 3aIHCKA

He.]'ll/l U 3a1a44 U3y4YCHUS IpeaMeTa

H3yuenue Xumuu 6 OCHOGHOU WIKoJle HanpaeJjieHo Ha oocmuliceHue Cﬂedylomux ueﬂeﬁ:

® 0CBOEHHE BAKHEHINNX 3HAHUI 00 OCHOBHBIX HOHATHAX M 3aKOHAX XHUMUU, XUMHYIECKOH
CHUMBOJINKEC;

® OBJIa/ICHME YMEHHMSAMH HaOII0/aTh XWMHUYECKUE SBJICHUS, NPOBOJUTH XUMHMUYECKHM
HKCIIEPUMEHT, MPOU3BOJIUTH pacueThl Ha OCHOBE XUMHUYECKHX (OPMYIT BEIIECTB W YpaBHEHUI
XUMUYECKUX PEAKLIUN;

® pa3BUTHE ITI0O3HABATCJIIbHBIX MHTEPECOB U MHTCIICKTYaJIbHBIX CIIOCOOHOCTEH B mponuecce
MNPOBCACHUA XUMHUYCCKOI'O0 OJKCIICPUMCHTA, CaMOCTOATCIBHOI'O HpI/IO6peTCHI/I$I 3HaHUM B
COOTBETCTBHUHU C BO3ZHUKAOIINMU )KU3HCHHBIMHA HOTpC6HOCT5[MI/I;

® BOCIUMTAHHUE OTHOIICHUS K XMMHH KaK K OJHOMY U3 (i)YH)IaMeHTaJ'H)HI)IX KOMIIOHCHTOB
CCTCCTBO3HAHUA U BJICMCHTY OGH.IC‘ICHOBG‘ICCKOﬁ KYJBTYPBI;

* IpUMeHeHHe TMOJYYeHHBIX 3HAHMIi W yYMeHMii /s Oe30MacHOr0 WCIOJIb30BaHHS
BCIICCTB MW MATCpHAIIOB B 6I)ITy, CEIILCKOM XO3IHUCTBE H Ha MMPONU3BOACTBE, PCUICHUA
MPAaKTUYECKUX 33Ja4 B MOBCEIHEBHOHN XHM3HH, NMPEAYNPEKICHHUS SBICHUN, HAHOCSIIUX BPEI
3JI0POBBIO YETIOBEKA M OKPYIKAOIIEH cpejie.

Obwas xapakmepucmuxa yueoHo20 npeomema

CopnepxaHue Kypca COCTaBIISIET OCHOBY JUJISl PACKPBITHSI Ba)KHBIX MHPOBO33PEHUYECKUX
UJeH, TaKUX, KaK MaTepruaaIbHOE €AMHCTBO BEIICCTB MPUPOJIBI, UX TCHETUUYECKAs CBSA3h, Pa3BUTHE
(GbOopM OT CpaBHHUTEIBHO MPOCTHIX /10 HAMOOJEE CIOKHBIX, BXOMAIIMX B COCTAB OPTraHU3MOB;
00yCJIOBJICHHOCTh CBOWCTB BEIIECTB WX COCTAaBOM M CTPOCHHEM, TPUMEHEHHUs BEIIECTB HX
CBOMCTBaMHM; €AMHCTBO MPHUPOIBl XUMUUYECKUX CBS3€H U CIOCOOOB MX MpeoOpa3oBaHHs IMPHU
XUMUYECKUX  TPEBPAIICHUSIX, T03HABAEMOCTh CYIIHOCTH XHMHUYECKHX TpPEBpaIleHUN
COBPEMEHHBIMHM HAYYHBIMH METOJaMHU.

Kypc Bkimodaer B ceOsi OCHOBBI OOIIEH W HEOPTraHWYECKOW XUMHHU, a TAKXKE KpaTKue
CBEZICHHS 00 OpraHMYeCKHUX BEIIECTBAX.

Becw Teopetrueckuil MmaTepran Kypca XMMHUM JUUII OCHOBHOM IIKOJIBI PaCCMaTPUBAETCS Ha
MEPBOM ToAy OOYyYEHHs, YTO TO3BOJSET ydJalluMmcsl OoJiee OCO3HAHHO W TIIYOOKO H3YYHUTh
(dakTHUeCKUN MaTepuall — XHMHIO JJIEMEHTOB W WX coeauHeHuWil. Hapsmy ¢ »Tum Takoe
MOCTPOEHUE TPOrpaMMbl JAaeT BO3MOXXHOCTb pa3BUBaTh IOJYYEHHbIE IE€PBOHAYAIBHO
TEOPETHUECKHE CBEICHUS Ha OoraroM (aKTUYECKOM MaTepuaje XHMHUHU DJIEMEHTOB. B
pe3yJbTaTe BRIUTPHIBAIOT 00€ COCTABISIONINE Kypca: ¥ Teopusi, U (haKThI.

[IporpamMma mocTpoeHa ¢ y4eTOM peaanu3alud MEXIPEIMETHBIX CBS3EH ¢ KypcoM (U3HKHU
7 kIacca, TJie U3y4aroTcsi OCHOBHBIE CBEJICHHUSI O CTPOCHUHU MOJIEKYJ U aTOMOB, U Ouonoruu 6—9
KJIACCOB, TJI€ JA€TCS 3HAKOMCTBO C XMMHYECKOW OpraHU3alluei KJICTKH U MpoIleccaMu oOMeHa
BEILIECTB.

B conepxxannm kypca 9 kimacca BHawdaie 00OOIIEHHO PACKPBITHI CBEACHHUS O CBOMCTBAaX
KJIACCOB BEIIECTB — METAUIOB M HEMETAJUIOB, a 3aTeM MOAPOOHO OCBEIICHBI CBOMCTBA
MICJIOYHBIX H IMICJIOYHO3EMENBHBIX METAIOB M TaloreHoB. Hapsigy ¢ »TuM B Kypce
PACKpBIBAIOTCS] TAK)KE€ M CBOWMCTBA OT/EIBHBIX BaXXHBIX B HAPOJHOXO35AMCTBEHHOM OTHOLICHUU
BEIIIECTB. 3aKaHUYMBAECTCS KypC KPAaTKUM 3HAKOMCTBOM C OPTaHHMYECKUMH COCAUHEHUSMH, B
OCHOBE OTOOpa KOTOPBIX JICKUT HIEs TEHETUYECKOTO Pa3BUTHUS OPraHUYECKUX BEIIECTB OT
YTJIEBOJIOPOIOB 10 OMOMIOTMMEPOB (OCIKOB U YTJICBOJIOB).

HcxoaHbIMU JOKYMEHTAMM JIJISl COCTaBJIeHUs padoyeil mporpaMMbl SBUJIMCh:
-(enepalibHbBII KOMIIOHEHT TOCYAapCTBEHHOTO CTaHAapTa 00Ie00pa3oBaTeIbHBIX
YUpEKICHUH, YTBEPKIACHHBIN nprukazoM MunncrepctBa Poccuiickont @enepanuu Ne 1089 ot

05.03.2004r;



-enepanbHbIii 6a3MCHBINM yueOHBIH IUIaH A1 OCHOBHOTO 00111ero 00pa3oBaHus,
yTBEpKIAeHHbIN NprkazoM MunoOpazoBanust PO Nel312 ot 09.03.2004r;

-(penepanbHbIif epedeHb yueOHUKOB, PEKOMEHI0BAaHHBIX (OMyIIEHHBIX) MUHHUCTEPCTBOM
o0Opa3oBaHMsI K UCTIOJIb30BAaHUIO B 00pa3oBaTeabHOM mporecce B OY, peanuzyembix
o0pa3oBaTeNbHbIE TPOTrPaMMBbl OCHOBHOT'O 00111ero oopazoBanus Ha 2014/15 yueOHslii ro.

-mucbMo Muno6pa3zoBanus Poccun ot 01.04.2005 Ne 03-47 «O nepeune YMK st
OCHaIlleHHs 00pa3oBaTelbHbIX yupexaeHuit» (http:// www.vestnik.edu.ru)

-IIpUMEpHas MpoTrpaMMa OCHOBHOTO OOIIero 00pa3oBaHus M0 XUMHUHU (0a30BbIi YPOBEHB);

-apropckas nporpamma O.C.I'abpuensna, coorBercTByomias PenepaabHOMy KOMIOHEHTY
I'ocynapctBeHHOTO cTanmapTa obiero oopa3oBaHus U AoMyIieHHass MUHUCTEPCTBOM
obpazoBanus u Hayku Poccuiickoit @eneparun (O.C.I"abpuensu [Iporpamma Kypca XUMUH JUTS
8-11 xiaccoB o61mmeoOpazoBaTenpHBIX yupexkaeauit / O.C.I"'abpuensia. — 7-e¢ u3ganue,
nepepabotaHHoe u JonoaHeHHoe — M.: JIpocda, 2010r.).

B aBTOpPCKYIO IPOrpaMMy BHeCeHbI CJeyIoLe H3MECHEeHHUsI:

1.YBen4eHo 4KcIIo 4acOB HA U3yYEHUE TEM:

- «BBenenue» 7 yacoB BMECTO 6 4acOB 3a CUET BKJIIOUYEHHS ypPOKa IIOBTOPEHHUS CBOMCTB
OKCHJIOB, KHCIIOT, OCHOBAHUI U COJICH B CBETE TEOPUU DJIEKTPOIUTHUECKOMN AUCCOIMALNU U
IIPOLIECCOB OKUCIIEHMSI - BOCCTAHOBJICHHUS.

- Tema 1 «Metamnepy 10 19 yacoB BMecTo 15 9acoB 3a cHeT BKIIFOUEHUS IPAKTHYECKOU
pabotel Nel, mpaktuueckoii pabotel Ne2, mpaktudeckoit paboTsl Ne3.

- Tema Ne3 «Hemetaine 25 yacoB BMeCTO 23 4acoOB 3a CUET BKIIOUEHUS NPAKTUYECKHUX
pabot Ne4,5.6.

2. YMeHbIIIEHO YUCJIO YaCOB HA M3YUYCHHE TEM:

- Tema Ne5 «Opranuueckue BemiectBa» ¢ 10 wacoB g0 9 yacoB, T.K. NOHATHE O
Mpe/lebHBIX U HENPEIENbHBIX YIIIEBOJAOPOAaX pacCMaTPUBAETCS Ha yPOKe « Y TJIEBOIOPOIBD.

Taxum 06pa3oM, MpaKkTHUECKUE pabOThI, COCTABIIAIOMINE TeEMY 2 U TeMy 4, pacrpe/ieIeHbI
0 IpyT'MM TeMaM Kypca B COOTBETCTBUU C U3y4aeMbIM MaTepuaioM (HyMeparus MpakTHYeCKuX
pabot no yuebnuky O.C. ['abpuensina 2009r. uznanus)

3.13 aBTOpCKOI MporpaMMbl UCKJIIOUEHA YacTh y4eOHOro MaTepHasna, KOTOpbIi
OTCYTCTBYET B 00s13aT€JIbHOM MUHUMYME COJIepKaHUsI OCHOBHBIX 00pa30BaTeIbHBIX IPOrpaMM
JUISL OCHOBHOM IIKOJIBI, TAK)KE UCKITIOYEHBI HEKOTOPBIE JEMOHCTPALMOHHbBIE OTIBITHI U
nabopaTopHble pabOThI U3-32 HEIOCTATKa BPEMEHH Ha MX BBIIIOJHEHUE TP 2 YacaxX B HEJEIIO,
TaK KaK aBTOpCKas IporpaMma npeaycMaTpuBaeT 2/3 yaca B HeJleio.

B noypounom rutanupoBaHuu B rpade «l3yyaembie BOIPOCHD KypCUBOM BbIJIEICH
MaTepuai, KOTOPbIM MOAIEKHUT U3YUEHHIO, HO He BKiIto4aeTcsi B TpeboBaHMs K YPOBHIO
MIOATOTOBKHU BBIITYCKHHUKOB.

Cpoxk peaauzauuu padoueid nporpammsi 1 roxu.

VY poBeHb ITPOrpamMMBbI - 6a30BbIH. YUUTHIBAs MPOJIOIHKUTEIBHOCTE yueOHoro roaa (34
HEJIENH ), TTITAaHUPOBAHKUE COCTaBIIeHO Ha 68 yacoB B ro. O0beM yueOHON HArpy3KH COTIACHO
yueOHoro raHa mkosnsl Ha 2014/15 yuebnsblii ron 2 yaca B Heaemnto. KoanuecTBo yacos B
HEJeJ0 Ha U3yYeHHue IpeMeTa CorjacHoO mporpaMMe - 2 yaca. KoindyecTBo 4acoB COriacHO
yuebnomy mnany MKOY IICOI- 2 yaca B Hezemo.

(I)OpMLI U METO/JAbl, TCXHOJIOTHH oﬁyqemm.

Peanusanus naHHOM porpaMMsl pacCYMTaHa HA UCTOIb30BaHUE TPAJAULIMOHHBIX
TEXHOJIOTHI 00pa30BaHus, a TaK K€ METOJOB COBPEMEHHBIX 00pa30BaTeIIbHBIX TeXHOIOTHA. C
UCMOJIb30BaHUEM cienyomux ¢GopM paboThl, TaKUX Kak JEKIHs, Oecena, pacckas, HHCTPYKTaX,
JIEeMOHCTpANus, YIPaXHEHNUs, pelleH:e 3a1a4, padoTa ¢ KHUTO. MeTo0B: TpoOIeMHBINA METOI,
IIPOEKTHBII MeTOoJ, pa3BuBatoliee o0yueHne, MHGOPMaIlMOHHO-KOMMYHHKATHBHbBIE METO/IbI,



O0BSICHUTENFHO-UJUTIOCTPATUBHBIA METOT; PETIPOTyKTUBHBIA METOI; METO]] IPOOIEMHOTO
W3JI0KEHUS; YACTUYHO-TTOMCKOBBIN, WM YBPUCTUYECKUNA, METOT; HCCIIEI0BATEILCKIUN METO/I.

KonTposns 3a ypoBaeM 3YH mnpencrasiseT npoBeieHne NpakTUYECKUX padoT,
KOHTPOJIbHBIX Pa0OT, KaK B TPaJAULIMOHHOM, TaK U B TECTOBOI (popmax.



Coaeprxanue nporpaMmai.
9 kaacc (24 B Heae0; Bcero 68 )

Beenenne. O0masi xapakTepuCTHKA XMMHYECKHX 3J1eMeHTOB (7 4yacoB)

XapakTepuCcTUKa 3JIEMEHTA 110 €0 MOJIOKEHHUIO B IEPUOJIUYECKON CHCTEME XUMHUYECKHUX
sanemenToB J[. . MenzaeneeBa. CBOMCTBAa OKCUJIOB, KUCIIOT, OCHOBAHUI U COJIEW B CBETE TEOPUHU
ANEKTPOIUTUIECKON AUCCOUHALMH U NPOIIECCOB OKUCIICHHI-BOCCTAHOBIICHHUS. [ eHeTnueckne
psAAbI METAJIAa U HEMETAJLIA.

[TonsiTue o mepexoAHbIX deMeHTax. AM(POTEpHOCTh. ['eHeTUUECKUi psii MEPEXOTHOTO
JJIEMEHTA.

[Tepronuueckuii 3aKOH U MEPUOIUYECKAsA CUCTEMA XUMHYECKHUX deMeHToB Jl. U.
MeHeneeBa B CBETE y4eHMs O CTPOCHHUH aroMa. VX 3HayeHue.

JlaGopaTtopusbiit onbIT. 1. [Tomyuenne ruapokcua MHKA U UCCIIEIOBAHUE €r0 CBOWCTB.

Tema 1 Metamuasl (19 u)

[TonoxeHne MeTaJUIOB B NEPUOANYECKON CUCTEME XUMHUUYECKUX AieMeHToB JI. U.
MenneneeBa. Metaimyeckas KpUCTAIIIMYECKAs PEIIETKA U METAJUINYECKAst XUMHUUYECKAs! CBA3b.
O6mme pusnyueckue cBoiicTBa MeTaiutoB. CIiaBbl, MX CBOWCTBA U 3HAYCHHE. XHUMHYECCKUE
CBOMCTBA METAJJIOB KAK BOCCTAHOBUTENEH. DIEKTPOXUMHUECKUN PsIJi HAPSKEHUN METAIIOB U
€r0 UCIIOJIb30BAaHUE JUISl XapaKTEPUCTUKH XUMHUYECKUX CBOWCTB KOHKPETHBIX METAJIOB.
CrniocoObI osTyueHHs METaJuIoB: UPO-, THAPO- U AIeKTpoMeTautyprus. Kopposus metamios u
crocoObl 0OPHOBI C HEH.

OOmrast xapakTepUCTHUKa ILIEIOYHBIX MeTaJioB. MeTayubl B mpupoje. Oo6mue crnocoob
ux nonydenus. Ctpoenue aToMoB. 11lenounbie MeTasuIbl MPOCThIE BEIIECTBA, UX (PU3HUECKUE U
XUMUYECKUE CBOMCTBA. BaxkHeHIIMe COeUHEHNUS EIOYHBIX METAUIOB — OKCHUJbI, THIPOKCUBI
U COJIM (XJIOpU[IBL, KapOOHATHI, CYJIb(haThl, HUTPATHI), UX CBOMCTBA U MPUMEHEHUE B HAPOJHOM
xo3saicTBe. Kanuiineie ynoOpeHusi.

OOmias xapakTepucTuKa 3JIeMeHTOB IaBHOM moarpymisl [I rpynmel. Ctpoenue
aTomoB. lllenouHo3eMenbHbIe METalIbI - IPOCThIE BEHIECTBA, UX (PU3NUYECKUE U XUMUYECKUE
CBOMCTBa. BakHelme coeIMHEHUS ET0YHO3EMENbHBIX METAJIIIOB — OKCHU/IbI, THIPOKCHUIBI U
COJIM (XJIOpHIBI, KApOOHATHI, HUTPATHI, CyIb(aTel U GpochaThl), UX CBOMCTBA U IPUMEHEHHE B
HapOJIHOM XO3SICTBE.

Amromunuii. CTpoeHue aroma, GU3NIECKUue 1 XMMUYECKHE CBOMCTBA MPOCTOTO BEIIECTRA.
CoennHeHus aTIOMUHMS OKCUJ] M TUAPOKCHU, X aM(OTepHbIil XapakTep. BaxHeimue conu
anmoMuHusd. [IpuMeHeHne amoMUHUSA U €70 COCITUHEHUN.

Kenezo. Ctpoenne atoMa, HU3NIECKHE U XUMHUYECKHE CBONCTBA MTPOCTOTO BEIIIECTBA.
Tenernueckue psapl Fe*™ u Fe’*, KauectBennnle peakunu Ha Fe*™ u Fe’*. Baxueiinue conn
Kene3a. 3HAYEHUE KeJe3a, €ro COeIMHEHHI U CIUIaBOB B MPUPOJIE U HAPOJIHOM XO3SIMCTBE.

Hemonctpanuu. O6pa3iibl METOYHBIX U MIET0YHO3eMENbHBIX MeTalIoB. O0pasibl
CIIaBOB. B3auMopencTBue HaTpus, TUTUS U KaJIbLMUS ¢ BOJON. B3anMoielicTBue HaTpusi 1
MarHus ¢ KUciopoaoM. Bzanmoaencrerue MeTauioB ¢ HeMetaiiamu. 1loirydenre rkipokcuioB
xenesa (I1) u (III).

JlaGopatopHsbie onbITH. 2. O3HaKOMIIeHHE ¢ 00pa3lamMu MeTaisioB. 3. Bzaumoseiicteue
METAJIJIOB C PaCTBOpPaMH KHUCIIOT U colied. 4. O3HakoMIIeHHE ¢ 00pa3aMu MPUPOIHBIX
COCJIMHEHMI: a) HaTpus; 0) KalblKs; B) aJIIOMUHHUS; T) skene3a. 5. [lomyyenne ruapoxcuia
ATIOMUHUA U €r0 B3aMMO/JICUCTBUE C PACTBOPAMH KHUCIIOT U menoueit. 6. KauecTBeHHbIE peakiunu
Ha uonsl Fe*" u Fe’',

Ipaxmuueckas paboma Ne [: «OcyIIecTBICHHE ETTOYKH XUMUYECKUX TPEBPAIICHUID

Ilpakmuueckas paboma Ne 2: «IlomydeHue u CBOMCTBA COCTUHEHUN METAIIJIOBY

Ipaxmuueckas paboma Ne3 « dxcniepruMeHTaNbHBIE 33a4U TI0 PACTIO3HABAHUIO U
MOJTyYEHHUIO BEIECTBY

Tema 2 Hemertasusl (25 u)



OO6mrast XxapakTepuCTHKAa HEMETAIIJIOB: TIOJIOKEHHUE B Tieproandeckoi cucteme . 1.
MenieneeBa, 0COOEHHOCTH CTPOEHUS aTOMOB, 3JIEKTPOOTPUIIATEIBLHOCTh KaK Mepa
«HEMETAJUNTMYHOCTHY, PSIZI AJIEKTpOOTpHULIaTeabHOCTH. KpHcTaninyeckoe cTpoeHue HEMETaIoB -
IIPOCTBIX BellecTB. AjutoTponus. Pu3ndeckue cCBOUCTBa HEMETAIIIOB. OTHOCUTENBHOCTD
MOHATUHN «METAIL», «HEMETAJLID).

Bognopoa. Ilonoxenue B nepuoIn4eckoi CUCTEME XUMUYECKUX 1eMeHToB J1. 1.
MenpeneeBa. CtpoeHre atoMa 1 MOJIeKyJibl. DU3ndyeckne U XUMUYECKHAE CBOWCTBA BOJIOPO/A,
€ro MOJy4YeHHE U IPUMEHEHHUE.

Obmas xapakrtepuctuka rajgoreHoB. CTpoeHue aToMoB. IIpocTsie BemecTBa, ux
¢dusnueckre 1 XuMu4Yeckre cBoiicTBa. OCHOBHBIE COETMHEHHUS T'aJIOT€HOB (FaIOr€HOBOIOPO/IBI U
rajloreHu/ibl) ux cBoiicrBa. KauectBeHHas peakuus Ha xjopua-uoH Kpatkue cBesieHus o xjiope,
Opome, prope u noxe. [lpumMeHeHme raloreHoB U UX COeTMHEHUN
B HapOJIHOM XO35IHCTBE.

Cepa. CtpoeHue aTroma, aJlJIOTPONHs, CBOWCTBA U IPUMEHEHHE POMONYECKOil cephl.
Oxcunept cepsl (IT) u (VI), ux momyyenue, cBoiicTBa u mpuMmeHeHue CepoBOIOPOIHAS U
cepHucTas KucioTel. CepHasi KUCIIOTa U €€ COJIM, UX IIPUMEHEHUE B HAPOJIHO XO35HCTBE.
KauecTtBeHnast peakuus Ha Cyab(aT-HOH.

A3sot. CTpoeHue atoma ¥ MOJIEKYJIbI, CBOMCTBA ITPOCTOr0 BEIECTBA. AMMHAK, CTPOEHHE,
CBOMCTBA, NOJIy4eHUE U MpuMeHeHne. Coilm aMMOHUS, UX CBOMCTB U pUMeHeHHe. OKCUIbI
azota (I1) u (IV). A3oTHast KUCIIOTa, €e CBOMCTBA U TpUMEHEeHHe. HUTpaThl 1 HUTPUTHI,
npobiieMa uxX CoIepKaHus B CEIbCKOXO03IUCTBEHHON MPOIYKIMHU. A30THBIE y100pEHUsI.

®ocdop. CtpoeHue aToma, aJuIOTPOIUs, CBOICTBa 6eoro u kpacHoro gocdopa, ux
npumenenne. OcHoBHbIE coenuuenus: okcua Gocdopa (V), oprodochopnas kucmora u
dochatsl. DochopHbie y1oOpeHus.

VYrinepoa. Ctpoenue aToma, alsIOTPOTIHS, CBOMCTBA AJUIOTPOITHBIX MOIU(DUKAITUH,
npumenenue. Oxcupsl yriepoza (I1) u (IV), ux cBoiictBa u npumenenue. KauectseHHas
peaxuus Ha yriiekuciblid ra3. KapOoHaThl: KanblMT, COJa, MOTAIll, UX 3HAYEHUE B PUPOJE U
KHM3HM 4yenoBeka. KauecTBeHHas peakiys Ha KapOOHAT-HOH.

Kpemuuii. CTpoeHue aroMma, KpUCTAUIMYECKAN KPEMHHM, €r0 CBOMCTBA U MPUMEHEHHUE.
Oxcun kpemHuus (1V), ero npupojansie pasHOBUAHOCTU. CHIIMKAThl. 3HAUEHUE COeIMHEHUN
KPEMHHS B )KMBOU M HE)KUBOU npupojie. IIoHsaTHE 0 CHIMKAaTHON TPOMBINUIEHHOCTH.

Jemonctpauuu. O6pasiibl raJloreHoB - MPOCTHIX BellecTB. B3anmoeiicTBre ranoreHos ¢
HaTpueM, aIFOMUHNEM. BeITecHeHne XJ1IopoM OpoMa Wil Hojia U3 PaCTBOPOB UX COJIEH.

B3aumopeiicTBue cepsl ¢ METAIIaMH, BOAOPOJOM U KUCIOPOJOM.

B3anMopeiicTBue KOHIIEHTPUPOBAHHONW a30THOM KHMCIIOTHI C MEJIBIO.

ITornomenue yrieM pacTBOPEHHBIX BELIECTB UJIU ra30B. BoccTaHOBIEHNE MEH U3 €€
okcupa yriaem. OOpasipl MPUPOTHBIX COSAMHEHHH XJ10pa, cepbl, hochopa, yriiepoaa, KpEeMHHUS.
OO0pa31pl BaKHEHIINX I HAPOIHOTO X03HUCTBa CyNb(aTOB, HUTPATOB, KApOOHATOB, (pocdaTos.
OO6pa3siiel cTeKIa, KEPAMHUKH, IIEMEHTA.

JlaGopatopHsbie onbIThl. 7. KauecTBeHHas peakiiyst Ha XJ0pua-uoH. 8. KauecTBeHHas
peaknust Ha cyabdar-uoH. 9. PacrioznaBanue cosneit ammonust. 10. [Tomydenue yriekucioro raza
u ero pacro3HaBanue. 11. KauectBeHHas peakuus Ha kapOoHaT-uoH. 12. O3HaKOMIICHHE C
MIPUPOIHBIMH criIHKaTamMu. 13. O3HaKOMIIEHHE C MPOAYKIMEN CHIIMKATHOM MPOMBIIIJIEHHOCTH.

Ilpakmuueckas paboma Ne 4: «JkcniepuMeHTaNIbHBIE 3a1a4u 110 TeMe «[loarpymma
KHCIIOPOJIa.

Ilpakmuueckas paboma Ne 5: « JkciepuMeHTaNbHBIE 3a1a4u 110 TeMe «[loarpymmsl azoTta
U yTIEpoa ».

Ilpakmuueckas paboma Ne 6: «IlomydeHnue, coOMpaHue U paclioO3HABAHHUE TA30B.

Tema 3 «Oprannyeckue BelecTBa» (9 yacoB)



BemecTBa opranndeckue 1 HEOpraHM4eCKHe, OTHOCUTEIBbHOCTD MOHATHS «OpPraHUYECKHE
BemecTBay. [IpyunHbl MHOTOOOpa3Hsi OpraHndecKuX coenHeHn. XUMUYECKOe CTPOCHHE
OpPraHUYeCKUX COeTUHEHUN. MONEKyIsIpHbIE U CTPYKTYpHBIE ()OPMYJIbI OPraHMYECKUX BEIIECTB.

Meran u 3TaH: cTpoeHue MoJieKkyll. ['openre Metana u 3TaHa. JleruapupoBaHue TaHa.
IIpumeHneHne meTaHa.

XHMMHUYECKOE CTPOCHHE MOJIEKYJIbI dTHUIIEHA. J[BoliHasA cBsA3b. B3anMozeincTBre sTuieHa ¢
BOI0M. Peaknumn nonvmepusanuu stuieHa. [lonuatuieH u ero 3HaueHue.

[TonsiTve 0 mpeAeNbHBIX OJTHOATOMHBIX CIIMPTaX Ha MpUMEpax METaHOoJa U ATaHoJja.
TpexaToMHBIN CIUPT - TIIULEPHUH.

[TonsiTue 00 anpaerunaax Ha NpuMepe YKCYyCHOTo anbaeruaa. OKUciieHue aibaeruaa B
KHCJIOTY.

OnHOOCHOBHBIE Npe/ieTbHbIE KAPOOHOBBIE KUCIOTHI HAa IPUMEpE YKCYCHOM KUCIOTHI. Ee
cBOMCTBa U mpuMeHeHne. CTeaprHOBasi KUCIIOTa KaK NPeCTaBUTENb )KUPHBIX KapOOHOBBIX
KHCJIOT.

Peakiuu sTepuuKaiy U MOHATHE O CIOXHBIX 3¢upax. JKuUpbl Kak cloKHbIE 2QUPBI
IIIMLEPUHA U )KUPHBIX KUCIIOT.

[TonsaTHe 06 aMUHOKHUCIIOTAX. Peakiiny nonukoHaeHcauuu. benku, ux crpoeHue u
Oumosoruyeckasi poJb.

[TonsaTue 06 yrieBoxax. ['moko3a, ee cBoiicTBa U 3HaueHue. Kpaxmain u nemnonosa (B
CpPaBHEHHUH), UX OHOJIOrHYecKas poJib.

JlemoHcTpauuu. Moaenu MoJieKysl MeTaHa U Ipyrux yrieBoaopoaoB. BzaumoneiicTeue
ATUJICHA ¢ OPOMHOM BOJIOM M pacTBOPOM MepMaHTraHaTa Kainus. OOpasIel 3TaHOIA U TIIUIICPUHA.
KavecTBeHHast peakius Ha MHOTOaTOMHbIE CIUPTHIL. [lomydeHne ykcycHO-3THIIOBOTO 3dupa.
OmbuteHne xxupa. B3anmoielicTBre TIIIOKO3BI ¢ aMMHAYHBIM PACTBOPOM OKCHa cepedpa.
KavecTBenHast peakiys Ha Kpaxmai. [loka3aTrenbcTBO HATMYMS (PYyHKIIMOHAIBHBIX TPYI B
pacTBopax aMUHOKHUCIIOT. ['opeHue 0enkoB (1epcTH Wi NTHYbUX NepheB). LIBeTHbIe peakunn
OEJIKOB.

JlaGopaTtopHbie onbITH. 14. M3roToBnenne Mojaeneid MOJIeKyJT yIiIeBOIOpOIOB. 15.
CoiicTBa riuuepuHa. 16. Bzaumoneiictsue rimoko3sl ¢ ruapokcuiom Meau (I1) 6e3 narpeBanus
U 1Ipu HarpeBaHuu. 17. BzanMmozeicTBre kpaxmania ¢ Mo10M.

Tema 4 O6o061IeHNe 3HAHUI 0 XUMHU 32 KYPC OCHOBHO# IIKO0JbI (6 4 )

DU3NYECKHUM CMBICII TOPSIKOBOTO HOMEPA JIEMEHTA B IEPUOANUYECKON cucTEME
xuMHueckux anemMeHToB /. 1. MenzaeneeBa, HOMEpOB MepUOJia U IPyNIbl. 3aKOHOMEPHOCTH
W3MEHEHUS CBOICTB 2JIEMEHTOB U UX COEIMHEHUI B IEPUOJIaX U IPYyIIax B CBETE
MIPEJICTaBICHUN O CTPOCHHUU aTOMOB 3JIEMEHTOB. 3HaAUEHUE TEPUOIUYECKOT0 3aKOHA.

Tunsl XUMMUYECKUX CBSI3€H M THUIIBI KPUCTAUNIMYECKUX pEIIETOK. B3auMOCBsA3b CTpoeHUs U
CBOMCTB BEILIECTB.

Knaccudukanus XuMHYECKAX peaklui O pa3InyHbIM MPU3HAKAM (YHCIIO U COCTaB
pearupyomux 1 00pa3yronmxcsl BEUIeCTB; TeII0BOM AP HEeKT; UCIIOIb30BaHUE KaTAIN3aToPa;
HarpaBJIeHUE; U3MEHEHHUE CTETNICHEH OKHUCIICHUSI aTOMOB).

[IpocTeie u cinoxHbIe BemecTBa. MeTtauibl 1 HeMeTasuibl. ['eHeTuueckue psibl MeTasia,
HEeMeTalia 1 nepexoaHoro Meraia. Okcuabl (0OCHOBHBIE, aM(OTEpHbIE U KUCIIOTHBIE),
THJIPOKCH]IBI (OCHOBaHUS, aM(pOTEepHbIE THIPOKCH]IBI U KMCIIOTHI) U COJIU: COCTaB,
KJaccuuKkanus 1 o01e XMMUYeCKUe CBOMCTBA B CBETE TEOPUH JIEKTPOIUTUIECKOM
JYCCOLMAIINY U MTPEICTAaBICHHUM O MpOoIleccax OKUCIEHUS-BOCCTAHOBIICHHUS.



TemaTnueckoe MIaHUPOBAaHUE TI0 XMMMH, 9 Kitacc
(24 B Henemo, Bcero 684, U3 HUX 2 Y — pe3epBHOE BpeMsl)

Ne Haszeanue tembl Bcero N3 Hux
4acoB
[TpakTuyeckue paboThI KoHTtponbHbIE
paboThI

L. Beenenne. O0mias 7 KonrtpomnsHast
XapaKTepHUCTUKa pabora Nel mo
XUMHYECKHX TeEMe
JJIEMEHTOB «BBenenue»

II Tema Nel. Metasbl 19 | Ilpakmuueckasa paooma Ne I: KonTponbhas

«Ocy1iecTBieHNE LETTOYKU pabota Ne 2 mo
XUMUYECKHX TTPEBPAIICHHI TeEMe
Ilpakmuueckasn paboma Ne 2: «Mertanns»
«ITomyueHnue u cBoMCTBA

COEIMHEHUI METaJIOB»

Ilpakmuueckasa paboma Ne3

«IKCcIeprUMeHTaIbHbIE 33]]a4H1 T10

pacno3HaBaHUIO U MOIYYEHHIO

BEIIECTBY

111 Tema Ne2. 25 | llpakmuueckasa paooma Ne 4: KonTponbhas

«Hemerannbn «JKCHepUMEHTAJIbHBIE 33/1a4U 110 pabota Ne 3 mo
teme «I[loarpymnmna kuciaopoaay. TeMe
Ilpakmuueckasa paooma Ne 5: «Hewmerannbm
«IKCIIEpUMEHTAILHBIE 3a]]a4H 110
teme «lloarpynmnsl azota u yriaepoaa
».
Ilpakmuueckan paboma Ne 6:
«Ilonyuyenue, coOupanue u
pacro3HaBaHUE ra30By.

v Tema Ne3. 9
«Opranuueckue
BEIIECTBA»

v Tema Ne 4. 6 Hrorosas
«O6006meHNe KOHTPOJIbHAS
3HAHUU TI0 XUMUH 32 pabota Ne 4 3a
KypC OCHOBHOU KypC OCHOBHOM
IIKOJTBDY IITKOJIBI

VI PesepBHOE Bpems. 2

Hrtoro

68




Kanelmapno — TEMAaTUY€CCKO€ MJIAHUPOBAHHE 10O XUMHUH

o nporpamme O.C.I'aGpuensna
(2 yaca B HefieMIO, BCEro 68 4acoB)

Ko HMara
Ne Ha3Banue Tembl ypoka ~Bo TPOBENCHMS
n/n 4aco
B Ilnan | dakr
BBenenue. O01asi XapakTepucTHKA XUMHYECKHUX 3JIEMEHTOB (7)
BBOAHBII HHCTPYKTaX 1O TEXHUKE O€301IaCHOCTH.
1. | XapakTrepucTuka XUMHUYECKOIO 3JIEMEHTA Ha OCHOBAHUU €0 1
nonokenus B [lepuonnueckont cucreme 1. M. Menneneena.
) XapakTeprucTUKa XUMHYECKOTO 3JIEMEHTA MO0 KUCIOTHO- 1
" | OCHOBHBIM CBOMCTBaM 00pa3yeMbIX UM COSAMHEHUH.
3. | AMdoTepHbIe OKCHIBI U THAPOKCHIBI. 1
4 [Tepuoanueckuit 3akoH u [lepronnueckas cucTeMa XUMHYECKHAX 1
" | anemenToB /.M. Mennencena
5 CBoMCTBa OKCHIOB, KUCIIOT, OCHOBaHMM, coel B cBeTe TOJl u 1
" | OBP.

6. | O0oOIIeHNe U cucTEMAaTU3aLMs 3HAHUH 110 «BBeneHno» 1
7. | Koumponavnas paooma Nel no teme «BBeneHue» 1
Tema 1. «MeTanabi» (19)
] [Tonoxenne metaiutos B I1.C.X.0. /1. 1. MenneneeBa u 1

CTPOEHHUE UX aTOMOB.
9. | ®usnueckue coicTBa. CuiaBbl. 1
10. | XuMH4ecKue CBOMCTBA METAJLIIOB 1
11. | ITonyyeHue MeTasios. 1
12. | Koppo3usi MeTauioB 1
13. | lllenoynbie METaJIbI 1
14. | CoenrHeHNS METOYHBIX METAIIJIOB 1
15. | bepusiuii, Maruuii v 1me109HO3eMeJIbHbIE METaJLIIbI 1
16. Coenunenus OeprLIvs, MarHus U MIETOYHO3EMEIIbHBIX 1
METaJJIOB.
17. | AmomuHuii 1
18. | CoenuHeHUsT aTFOMUHUS 1
19. | BeinosiHeHUE yIipa)XHEHUM, pEIICeHUE 3a]1ay. 1
20. | XKene3o. 1
21. | CoenuneHus xejnesa 1
2. Ilpakmuueckasa paooma Ne |: «OcyiecTBICHUE TIETOYKH 1
XuMHuecKkux npeppameuiny Muerpykraxk Th
23 Ilpaxkmuueckas pavoma Ne 2: «IlonydeHue u CBOMCTBa 1
coequHennii meraioBy Mucrpykraxk Th
24 Ilpakmuueckan padoma No3 «IKcriepUMEHTAIbHbBIC 3a7a4H 110 1
pacro3HaBaHuio U nojiyyeHuto BeuecTsy Mucerpykraxk Th
25. | «O0001IIEHNE U cUCTEMATU3ALMS 3HAHUHN 110 TeMe «MeTauIbDy 1
26. | Konmponwvnasa paboma Ne 2 1o Teme «MeTayibh» 1
Tema 2. «Hemeranibi» (259)
27. | HeMeTayuibl: aTOMBI M TPOCTHIE BEIIECTBA. 1
28. | XMMHYECKHE JIEMEHTHI B KJIETKaX >KUBBIX OPTraHU3MOB. 1
29. | Bogopon. 1
30. | lNasioreHsl. |




31. | CoenMHeHHUs rajJOreHOB. 1
3 [Tomyuenue ramoreHoB. buonoruueckoe 3HadeHue u 1
MPUMEHEHHUE TAJIOT€HOB M MX COCJAMHECHUIA.
33. | BelnonHEHUE yIIpaKHEHUH, pelIeHUe 3a1a4. 1
34. | Kucnopog. 1
35. | Cepa. |
36. | CoenuHeHMs Cephl. 1
37 Ilpakmuueckasa paboma Ne 4: «IKCIepUMEHTAIIbHBIE 33/1a4U 110 1
teme «lloarpynna kucinoponay». Macrpykraxk Th
38. | Azor. 1
39. | AMMuak. 1
40. | Conu aMMOHHUS. 1
41. | KucinopoaHble COeIMHEHHUS a30Ta. 1
42. | ®ochop u ero coeTUHEHUSI. 1
43. | BeimonHenue ynpaxHeHui. Pemenue 3anay. 1
44. | Yruepog. 1
45. | KucinopoaHbie COeIMHEHHsI YTIIepoa. 1
46. | KpemHu#l ¥ ero CoeIMHEHUS 1
47. | CunmukaTHasi IPOMBIILIEHHOCTb. 1
43, Ilpakmuueckasa paboma Ne 5: « IKCIepUMEHTAJIbHBIE 33]1a4U 110 1
teMe «lloarpynms! azota u yrinepoaa ». MUucrpykraxk Th
49, Ilpakmuueckan paboma Ne 6: «I[lomydenue, coOupanue u 1
pacno3HaBanue razoy. MHcrpykrax Th
50. | O600meHne 1 cucreMaTn3anus 3HauHnii o reMe « HemeTtauisy 1
51. | Konmponvnasa pavoma Ne 3 io reme «HemeTramibny 1
Tema 3. «Opranuyeckue BelecTBa (99)
52. | [IpeameT opraHnyeCcKol XUMUHU. 1
53. | IlpenenbHbIE YTIEBOIOPOIBI. 1
54. | HenpenenbHbIE YTIE€BOAOPOIBI. JTUIICH. 1
55. | CrnupThl. 1
56. | IlpenenbHbIE OTHOOCHOBHBIE KAPOOHOBBIE KHUCIIOTHI. 1
57. | Canoxuble 3¢upsl. Kupsbl. 1
58. | AMMHOKHCIIOTBI B O€JIKH. 1
59. | YrueBojsl. 1
60. | [Tonumepsl. 1
Tema 4. «O0001IeHNe 3HAHNI 10 XMMHHU 32 KYPC OCHOBHOM MIKOJIbD | (84)
61, Ilepuonnueckuii 3akoH u [lepuoanueckasi cucreMa XUMUYECKUX 1
snemenToB J[.Ml.MeHneneeBa B CBETE YU€HHUS O CTPOCHUHU aTOMa
6. Crtpoenue BemiecTBa. Buibl XUMHUECKUX CBSI3€M U THIIBI 1
KPUCTAJUIMYECKUX PEUIETOK.
63. Knaccudukanys XuMAYECKUX PEAKIIUN MO0 Pa3THIHBIM 1
MIpU3HAKaM.
64. [IpocTsie u ciiokHbIE BelecTBa. MeTamibl 1 HeMeTallIbl, UX 1
TEHETUYECKUE PSIBL.
65. | Knaccel xumuueckux coeauHenuii B ceere TOJ u OBP. 1
66. | Knaccel xumuueckux coeauHenuii B ceere TOJ[ u OBP. 1
67 Hmozosas konmponvhasn paboma Ne 4 3a Kypc OCHOBHOU 1
LIKOJIBI
68. | Hmozoswtii ypox

TpeOoBaHMs K YPOBHIO NOATOTOBKH BHINNYCKHUKOB
Co0aronaTs npaBuia:




— TEXHUKH 0€30MacHOCTH Npu 00paIleHnu ¢ XUMUIECKOM MOCYI0M 1 JTa00paTOPHBIM
obopyaoBanrueM (TpoOUPKaMH, XUMUYECKUMH CTaKaHAMU, BOPOHKOM, Ta00OPaTOPHBIM
ITaTUBOM, CHUPTOBKOM ); paCTBOpaMH KUCIIOT, LIEI0YEH,

HETalIeHOW U3BECThIO, BOJIOPOJIOM, METAHOM, OCH3UHOM, SJOXUMHUKATAMHU, MUHEPAITbHBIMU
yI10OpeHusIMH;

— JIMYHOTO TIOBEJICHUS, CIOCOOCTBYIOIIETO 3aIIUTE OKPYKAIOIIEH CPEIbl OT 3arps3HCHMUS;
— OKa3aHMs IOMOIIY TOCTPAIaBIINM OT HEYMEJIOTO OOpaIeHHs ¢ BEIIECTBAMH.
IIpoBoauTs:

— HarpeBaHue, OTCTauBaHue, PUILTPOBAHNE U BHINIAPUBAHUE;

— OTIBITHI 1O TIOJIYYSHHIO U COOMpaHunIo KuciIopoaa, okcuaa yraeposaa (IV), Bogopona;

— pacro3HaBaHuE KUCI0POJa, BOJOPO/Ia, YIIEKUCIOro Ta3a, paCTBOPOB KUCIIOT U LIEIOYEH,
XJIOpHU-, CyJib(aT- U KapOOHAT-NOHOB;

— u3rotoBieHue mozaenei monekyn Bemiects (H,0, C0,, HC1, CH4, C;Hs, C,H4, C;H,, CH;0H,
C,HsOH, CH3COOH);

— BBIYHCIICHUS: @) MACCOBOM JTOJTM XUMUYECKOTO dJIEMEHTa 10 PopMyJie BEIIecTBa, 0)
KOJIMYECTBA' BellecTBa (Macchl) MO KOJIMYECTBY BELIECTBA (Macce) OJHOIO U3 BCTYUBIINX B
PEaKIUIO WK MOJYYCHHBIX BEIIECTB, B) MACCOBOM JJOJIU PACTBOPEHHOTO BEIIIECTRA.
Ha3zbiBaTh:

— XUMHYECKHH 3JIEMEHT I10 €r0 CUMBOIY;

— BEIMIECTBA MO0 UX XUMHUYECKUM (popmyIiam;

— CBOIICTBA HEOPTaHUYECKUX U OPraHUYECKUX BEIIECCTB;

— (GyHKIHOHAIBHBIEC TPYIIITBI OPTAHUYECKUX BEIIECTB;

— MPU3HAKU U YCIOBUSI OCYIIECTBICHHS XUMHUECKUX PEAKIIHIA;

— (aKTOpPHI, BIUSAIONINE HA CKOPOCTh XUMHYECKOW PEaKIINHu;

— THUIBI XUMUYECKUX PEAKIUN;

— OHMOJIOTUYECKN BaXKHBIC OpTaHUYECKUE COeAMHEHUS (YTIEBOIBI, )KUPHI, OCTKH).
Omnpenenasitb:

— TPOCTHIC U CIIOKHBIC BEIIIECTBA;

— MPUHAJIEKHOCTD BEIIECTB K ONMPEIEICHHOMY KJIACCy;

— BAQJICHTHOCTH U (WJIHM) CTETICHb OKUCIICHUS XUMHUUYECKUX JIEMEHTOB B OMHAPHBIX
COC/IMHEHMUSIX;

— BUJ XUMHUYECKOU CBSI3U MEXKy aTOMaMU B TUITMYHBIX CITyYasiX: a) MIEJIOYHOW METall —
rajoret, 0) BOJIOpOJ — TUMUYHBIE HEMETAJIbI, B) B MOJIEKYJIaX MPOCTHIX BEIIECTB;

— THUI XUMHYECKON PEaKIIMH: a) 10 YHCIY M COCTABY MCXOJIHBIX BEIIECTB M MPOIYKTOB
peaxiuu, 0) Mo XapakTepy TerioBoro 3ddexra, B) M0 U3MEHEHUIO CTETIEHEH OKHCIICHUS
XUMHUYECKUX DJIEMEHTOB.

CocTaBasiTh:

— (opmyIibl HEOPTraHUYECKUX COCTMHEHUM (110 BaJICHTHOCTH XUMHUUYECKHUX JIEMEHTOB WIIH
CTENICHU OKHUCJICHUS);

— MOJIEKYJISIPHBIC, CTPYKTYPHBIE (JOPMYIIBl OPTAaHUYCCKHUX BEIECTB;

— CXEMBbI paclpe/ieJICHUs FJIEKTPOHOB B aTOMAaX XUMHUYECKUX 3JIEMEHTOB C TTOPSIKOBBIMU
HoMmepamu 1—20;

— YpaBHEHHUSI XUMHUUYECKHUX PEAKIMA pa3IMYHBIX TUIIOB;

— YpaBHEHHsI SJIEKTPOJIMTHUECKON TUCCOIUAIINN KUCIIOT, OCHOBAHUM, COJICH;

— TIOJIHBIC U COKpAIIICHHBIC HOHHBIC YPaBHEHHS peakiuii oOMeHa.

XapakTepu30BaTh:

— KaueCTBEHHBIM U KOJMYECTBEHHBIN COCTAB BEUIECTBA;

— XMUMHYECKHUE IJIEMEHTHI MaJIbIX TIEPHOJIOB, a TAKKE KaJTUi U KaJbIIUH MO MOJ0KECHHUIO B
nepuoguyeckoit cucreme . . MenaeneeBa u CTpPOEHUIO UX aTOMOB;

— CBOWCTBA BBICIIUX OKCHJIOB 3JIEMEHTOB C MOPSAIKOBBIMU HOMepamu 1—20, a Takxe
COOTBETCTBYIOIIMX UM KHUCIIOT 1 OCHOBaHHIA;

— XHWMHYECKHE CBOMCTBA OPraHUYECKUX M HEOPTAHMYECKUX BEIICCTB;



— XMMHMYECKOE 3arpsi3HEHHUE OKPYXKAIOIIEH Cpesibl KaK CJIEICTBUE IIPON3BOACTBEHHBIX
MIPOLIECCOB (Ha MpUMepe MPOU3BOJICTBA CEPHOI KUCIIOTHI) U HEMIPABUIBHOTO UCIIOJIb30BAHUS
BEIIIECTB B OBITY, CEIbCKOM X035 CTBE;

— CIIOCOOBI 3aLIUTHI OKPYKAIOIIEH Cpelbl OT 3arpsA3HEHU;

— CTpOEHHUE 1 00IIIe CBOMCTBA METAIIJIOB;

— CBSI3b MEX]Iy COCTaBOM, CTPOCHHEM, CBOMCTBaAMH BEIIECTB U UX IPUMEHEHUEM;

— 00J1acTH MPaKTHYECKOTO MPUMEHEHHUS OJTMATUIICHA, METAJIUIMYECKHX CIIJIaBOB (UyTyH, CTaJlb,
JIOPAFOMUHUN), CUJIMKATHBIX MaTepHalioB (CTEKIIO, LIEMEHT);

— cBO¥icTBa M (pr3HoIOTHUECKOe JIeiicTBUE Ha opranu3M okcua yriepoaa (1), ammuaka,
XJIOpa, 030Ha, PTYTH, ITUJIOBOTO CIIUPTA, OCH3MHA,

— COCTaB M NMPUMEHEHHE BEIIECTB: MHUILEBON COJbI, METHOTO KyTopoca, ioja (CIUpPTOBOi
pacTBOp), IIIOKO3bI, CaXapo3bl, KpaxMaja U KJIeTYaTKH;

— KpYTOBOPOTHI YIVIEPOJIa, KUCIOPOAA, a30Ta B IPUPOJE 3eMIIH (II0 CXEMAM).

OO0bsICHATD:

— (uU3NYeCKuil CMBICI OPSIKOBOTO (ATOMHOT'0) HOMEpa XUMHUYECKOT0 3JIEMEHTa, HOMEPOB
TPYIIIBI ¥ IEPHUOAA, K KOTOPBIM OH IPUHAUIEKUT B nepuoandeckoi cucreme J[. . Menneneena;
— 3aKOHOMEPHOCTH MU3MEHEHMSI CBOMCTB XMMHUYECKUX JIEMEHTOB MaJIbIX IEPUOJIOB U INIaBHBIX
TOTPYIIT;

— MPUYUHBI CXOJICTBA U PA3IN4Us B CTPOEHUU aTOMOB XUMUYECKUX JIIEMEHTOB OJTHOTO
IIepHo/1a ¥ OJTHOM IIABHOW MOATpyNsl epuoandeckon cucremsl Jl. 1. Menneneesa;

— TPUYMHBI MHOTOOOpa3usl BEIECTB;

— CYIIHOCTb MPOIIECCOB OKUCIEHUS M BOCCTAHOBJICHUS;

— YCJIOBUS TOPEHUS U CIIOCOOBI €0 NMPEeKpPaIeHuUs;

— CYIIHOCTh PEaKIIM HOHHOTO OOMEHa;

— 3aBHCHMOCTb CBOMCTB BELLIECTB OT BUJA XUMHUYECKON CBS3H.

IlepeyeHb XMMHU4YECKHUX 3JIEMEHTOB, BelIECTB U MX CBOMCTB, BKIIDYEHHBIX B TPeOOBAHUS K
YPOBHIO NOATOTOBKH BbINNYCKHUKOB

XUMHYECKUE DIIECMCHTHI:

H, He, Li, Be, B, C, N, O, F, Ne, Na, Mg, Al, Si, P, S, CI, AT, K, Ca, Fe, Cu, Ag, Zn.

IIpocTeie BemecTBa

Hewmeramnsr:

BOJIOPOJ (B3aMMOACHCTBHE € KUCIOpoIoM, okcusioM Meau (I1)), monmydenue B mabopatopuu npu
B3aUMOJICHCTBUH ITMHKA (Keje3a) C COMSTHON KUCTOTOM;

KHCJIOPOJ (B3aUMOJICHCTBUE C BOJOPOIOM, Cepoil, hochopom, MarHueM, MeIbio, Kele30M,
METaHOM), MOTyYeHHE U3 MEPOKCHIa BOJOPOa U NepMaHraHaTa KaJus, aJlJIoTPOIIHS;

cepa (B3aUMOJIEHCTBUE C KUCIOPOAOM, IIMHKOM, KEJIE30M U MarHuem);

yraepo (aIoTponHs, B3aUMOJIEHCTBIE ¢ KHUCIOPOIOM ¢ 00pazoBaHueM okcuioB yrieposa (1)
u (IV)), BoccTanoBIeHNE MEIU YTIJIeM U BOJIOpoaoM u3 okcuaa meau (II).

Meraubr:

HATpUH, KalIui, Kaabuil (B3aUMOJIEHCTBHIE C CepOoit U BOJIOM);

MarHui u alfOMUHUHN (B3aMMOJIEUCTBHE C CEPO, COJSTHON KUCIOTOM); -

KeJe30, IMHK (B3aUMOJICHCTBHE C CEPOM, COSTHOM KUCI0TOH, pactBopamu cosieir CuCl,, CuS0s4).

CioXHBIE BemecTBa

Oxkcunpl HemeTauioB: S0,, S0s, P20s, C0,, Si0, (oTHOIIECHUE K BOJE, IIETI0YaM).

Oxkcunpl MmetaiuioB: Na0, MgO, CaO, A 1,05, Fe,0;, CuO (oTHOIIEHNE K BOJIE, KUCIIOTaM).
OcnoBanus: NaOH, KOH, Ca(OH), (B3aumMoieiiCTBHE C KUCIIOTAMH, C OKCHIaMU HEMETAIIIOB);
Cu(OH),, Fe(OH); (B3aumoielicTBHE C KUCIOTaMHU, Pa3IOKCHHUE MPY HarPEBaHUH ).



Amdotepnsie ruapokcuasl: Zn(OH),, A1(OH); (B3auMoaeicTBHE C paCTBOPAMU KUCIOT U
ienoyueH, pa3oKeHrne IpyU HarpeBaHUM).

Kucnotsr: HC1, H,S0,4 (oTHOIIEHNE K MHAMKATOpPaM, B3aUMOJIEHCTBUE C HEKOTOPBIMU
MeTaJuTaMH, OCHOBHBIMHU OKCHJaMH, oCHOBaHMsIMHU, coiisimu — CaC0s, BaCl,, AgNO0s).

Conu: x10publ, HUTPATHI, Cynbdatel, cyabusl xkenesa (II), menu (II), pocdaTsr; xumuueckue
peaxkiuu 3aMenieHuss U HOHHOTo oOMeHa.

Peakinu OKMCIEHUSA-BOCCTAHOBIICHHS: METAJLT + HEMETaJII, METaJUT + KUCIIOTa, METAII + COJIb,
BOJIOPOJ + OKCHJ MeETaJlia.

Opranuyeckue BelecTBa

[IpenenvHbIE YIIIEBOIOPO/IBI: METaH (TOpeHHe, B3auMo/ieiicTBre ¢ xsopoM — I ctaaus
peakimn), TaH (TOPEHHE).

HenpenenbHble yriaeBogOpOIbL: 3TUIEH (TOPeHHE, B3aUMOICHCTBIE C BOJAOPOIOM, OpOMOM,
MOJIMMEPU3AITUS ATHUIICHA); alleTUJieH (TOpeHHeE).

CrupThl: METaHOJ, 3TaHOJ (TOpEeHHe).

KapOoHOBBIE KUCIIOTHI: YKCYCHAsI KHCIIOTA (XUMUYECKHE CBOMCTBA KaK JIEKTPOJINTA, PEaKITUs
TepUUKALINN).

Bronorndeckn BakHBIEC BEIIECTBA: YTIICBOIBI, JKUPHI, OCITKH.



@opMBbI U METOIBI KOHTPOJIA.
B Tedenue roaa 10KHO OBITH BBITIOJIHEHO:
- KOHTPOJBHBIX padoT — 4;
- IPaKTUYECKUX padoT —6.
Kputepun 1 HOpMBbI OLIEHKH 3HAHUH 00Y4YAIOIINXCS

1. Ouenka ycTHOrO OTBETA.

OtMmetka «5»:
- OTBET ITOJIHBIM ¥ IPABWJIBHBIA HA OCHOBAaHUY U3YYEHHBIX TEOPUIL;
- MaTepuaj U3JI0XKEH B OIPEIEIICHHOMN JIOTHYECKON MTOCIIE0BATEIBLHOCTH, JINTEPATYPHBIM
SI3BIKOM;
- OTBET CaMOCTOSTEJIbHBI.

OTtBeT «4»;
- OTBET IOJIHBIN U MPaBUJIbHBIN HA CHOBAaHUH M3YUYEHHBIX TCOPHUIA;
- MaTepuai U3JI0KEeH B ONPEEICHHOM JIOTHYeCKON MOCIe0BATEIbHOCTH, MPHU 3TOM JIOMYLICHBI
JIBE-TPU HECYIIECTBEHHbIE OIINOKH, UCIIPABJICHHBIE IO TPEOOBAHUIO YUUTEIS.

OtMmetka «3»:
- OTBET IOJIHBIN, HO TIPU 3TOM JIOMYIIIeHa CYIIEeCTBEHHAs! OINOKa UM OTBET HETOJIHBIMH,
HECBSI3HBIM.

OtMmeTKa «2»:
- TIpU OTBETEe OOHAPYKEHO HETIOHUMAaHHE YYalIUMCSl OCHOBHOTO COZIEpKaHHsI y4eOHOTro
MaTepuaa Ui JOMYIIEHbI CYyIIeCTBEHHBIC OIMOKH, KOTOPBIE YUAIIUNHCS HE MOXKET HUCIIPAaBUTh
IIPY HABOJSIIMX BOMPOCAX YUUTENs, OTCYTCTBHE OTBETA.

2. OneHKa IKCIIepUMEHTAJIbHBIX YMEHHUI.

- O11eHKa CTaBUTCS HA OCHOBaHUM HAOJIO/ICHHUS 32 yYalIUMUCS U MMCbMEHHOTO OTYeTa 3a
paboty. OT™MeTKa «5»:
- pa0oTa BBINIOJIHEHA MOJIHOCTHIO U MPAaBUIIBHO, C/EJaHbl IPABUIIbHbIE HAOIOIEHUS U BBIBOIBL;
- HKCTIEPUMEHT OCYIIECTBIIEH I10 IJIaHy C yYETOM TEXHUKH 0€30MacHOCTH U MpaBuiI paboThI ¢
BEILIECTBAaMH U 000PYOBAHUEM;
- TPOSIBJIIEHBI OPraHU3AI[MOHHO - TPYAOBbIE YMEHUS, MOAJEPKHUBAIOTCS YUCTOTA paboyero mMecra
U TIOPSAOK (Ha CTOJIEe, YKOHOMHO HCIIOJIb3YIOTCS PEaKTUBBI).

OtMmeTka «4»:
- pa0oTa BBINIOJIHEHA MPABUJIBLHO, CJlI€JaHbl PaBUIIbHbIE HAOIOIEHUS U BBIBObI, HO IIPU 3TOM
HKCIEPUMEHT IPOBE/ICH HE MOTHOCTHIO MJIH JOIYIIEHBl HECYILIECTBEHHBIE OIIMOKH B padoTe C
BEIIECTBAMH U 000PYAOBAHUEM.

OtMmetka «3»:
- pa0oTa BBINIOJIHEHA MPABUIHLHO HE MEHEE YeM HAIOJIOBUHY WJIU JIOMYIIEHa CYIIeCTBEHHAs
omrOKa B X0/1€ SKCIIEPUMEHTA B 00BACHEHUH, B OPOPMIICHUU PaOOThI, B COOIOIEHUH MTPABUI
TEXHUKH 0€30MMacHOCTH Ha paboTe ¢ BEMIECTBAMU U 000PYIOBAHUEM, KOTOpasi HCTIPABIISETCS 110
TpeOOBAHUIO YUUTEIS.

OtMmeTKa «2»:
- JomyuieHsl 1Be (U OoJiee) CyIIeCTBEHHbIE OIIMOKM B XOJ€: IKCIEPHUMEHTA, B OOBSICHEHUH, B
odopMieHHN PabOThI, B COOJIFOICHUH MPABIII TEXHUKHA 0€30MMaCHOCTH TIPH padoTe C
BEIIECTBAMH U 000PYJOBaHUEM, KOTOPBIEC YUAIIUNCS HE MOXKET UCIPABUTH JIaXKe MO
TpeOOBaHUIO YUUTEIS;
- paboTa He BBINOJIHEHA, Y YYallerocst OTCYTCTBYET SKCIEPUMEHTAIbHbBIC YMEHUSI.

3. OuneHka yMeHHil pelIaTh pacyeTHbIe 3aa4M.

OtMmeTKa «5»:
- B JIOTMYECKOM PACCYKJCHUH U PEIICHUHU HEeT OMMOOK, 3a/ladya pelieHa palMoOHAIbHBIM
croco0om;

OtMeTKa «4»:



- B JIOTHYECKOM PACCYKJCHUH H PEIICHUs HET CYIIECTBEHHBIX OIMMUOOK, HO 3a/1a4a pelieHa
HEpaIrMOHAIIBHBIM CITOCOO0M, WIIHM JOMYIIEHO He O0siee NBYX HECYIIECTBEHHBIX OMNOOK.

OTMeTKa «3»:

- B JIOTHYECKOM PaCCyKJICHUH HET CYIIECTBEHHBIX OIIMOOK, HO JAOIYIICHA CYIIECTBEHHAS
omuOKa B MAaTeMaTUYECKUX pacueTax.

OT™MeTKa «2»:

- IMEETCS CYIIECTBEHHBIE OITUOKH B JIOTUYECKOM PACCYKICHHUH U B PEIICHUU.
- OTCYTCTBHE OTBETA Ha 3a/IaHHE.
4. OueHka NMCbMEHHBIX KOHTPOJIBHBIX PadoT.

OtMmeTKa «5»:

- OTBET IOJIHBII U MPaBWIbHBIN, BO3MOXKHA HECYIIIECTBEHHAsI OIITHOKA.

Ot™meTKa «4»:

- OTBET HETIOJHBIN WK JOMYIIEHO He O0Jiee IBYX HECYIIECTBEHHBIX OITHOOK.

OtMmeTKa «3»:

- paboTa BBITIOJIHEHA HE MEHEEe YeM HAIOJIOBUHY, JOMYIIEHA OJ{HA CYIIIECTBEHHAs OIIMOKA U TIPH
9TOM JIBe-TPH HECYIIIECTBCHHBIC.

OTMeETKa «2»:

- paboTa BHITIOJTHEHA MEHBIIIE YEM HAIOJIOBUHY WJIM COJEPIKHUT HECKOJIBKO CYIIECTBEHHBIX
OIIIMOOK.

- paboTa He BBITIOJTHCHA.

[Ipu orieHKe BHIMOIHEHHS MMCbMEHHOW KOHTPOIBHON PabOThl HEOOXOIMMO YUUTHIBATh
TpeboBaHus eAMHOTO OphorpadUuecKoro pexuma.

5. Ouenka TecTOBBIX padoT.

TecTsl, cocTosIIME U3 TATH BOIMPOCOB MOYKHO HCITOIH30BATh MOCIIE H3YUYCHUS KaXI0TO
Matepuana (ypoka). Tect u3 10—15 BOompocoB UCIIONB3YETCS Al MEPUOAMUECKOTO KOHTPOJIS.
Tect u3 20—30 BOompocoB HEOOXOUMO HCTIOIB30BAThH JIJISI UTOTOBOTO KOHTPOJIS.

[Tpu orieHMBaHUY MCIIONIB3YETCS CIEAYIOIIAas IKaa: IS TeCTa U3 MSATH BOIIPOCOB

* HEeT OIIMOOK — OIIEHKA «5%»; * OJHA OIIHMOKA - OLIEHKA «4»;

* IBE OIIUOKU — OIIEHKA «3»; * TPU OIMUOKU — OILIEHKA «2».

Jns Tecta u3 30 BOmpocos:

* 25—30 npaBUIIBHBIX OTBETOB — OLIEHKA «5»;

* 19—24 npaBHUIBHBIX OTBETOB — OLIEHKA «4»;

* 13—18 npaBUIBHBIX OTBETOB — OLIEHKA «3»;

* MEHbIIIE 12 MpaBUWIBHBIX OTBETOB — OIIEHKA «2)».

6. Ouenka pedepara.

Pedepar onenuBaeTcs 1o ciaeayomuM KpUTEPUSIM:

* coOmoieHne TpeOoBaHUH K ero 0pOpMIICHHIO;

* HEOOXOIUMOCTh M JIOCTATOYHOCTH ISl PACKPBITUSI TEMbI IIPUBEICHHON B TEKCTE pedepara
uHpOpMalny;

* YMEHHE 00yUaromerocsi CB000HO U3JIaraTh OCHOBHBIC UJIEH, OTPAKEHHBIEC B pedepare;



O0ocHoBanme Bo10opa YMK nis peanu3zanuu padouei yueOHOI nporpaMmel.
ABTOpPCKOH IIporpaMMe COOTBETCTBYET YUEOHUK: «XuMus 9 kiaccy

O.C.I'aGpuensH - pekoMeH0BaHO MuHHCTepCcTBOM 00pa3oBanus v Hayku PO / 10-e uznanue,
nepepadborannoe — M.: Jlpoda, 2011.

JlaHHBIH yueOHO-METOJMUECKUI KOMIUIEKT, 00ECTIEYMBAIONINI peaTn3aliio MporpaMmbl
- 9TO UEJIOCTHAasl CUCTEMA, B €€ COCTaB BXOAAT yueOHas mporpamma 1 y4eOHUK Ui yJalIuXxcs.

Y4eOHMKM TaHHOTO aBTOpa BKIIOYEHBI B DesiepaabHblil IepeueHb YUeOHUKOB,
PEKOMEHI0BaHHBIX (JIOMyIIeHHbIX) MuHNCTEpCTBOM 00pa3oBanus U Hayku Poccuiickoii
denepalyy K HCHOIB30BAHUIO B 00pa3oBaTeIbHOM Mpoliecce B 0011e00pa3oBaTeIbHbIX
YUpEXKICHUSAX, HAa TeKYIIUN yueOHbIN TO.

Pexomenayemas nutepaTypa 1o yueOHOM TUCIUIUIMHE TOAPA3/eNsieTcss HA OCHOBHYIO U
JIOTIOJIHUTENBHYI0. [IepeueHb OCHOBHOM JUTEpaTyphl BKIIIOUAET U3AAHUS, COJIEpPKaHNEe KOTOPBIX
KOHKPETU3UPYET 3HaHUS 00y4aeMbIX 110 OCHOBHBIM BOIPOCaM, U3JI0’KEHHBIM B ITPOrpamMMe.

JloToTHUTENBHBIN CIIUCOK COOTBETCTBYET PEKOMEHIyEMbIM aBTOPOM yueOHOM
IIPOrPaMMBI.

YueOHO-MeTOAHIECKOE O0ecIIeueHne:

Y4eOHO-MeTOIMUeCKUI KOMITJIEKT 110 XUMHHU 9 Kiacca.
VYueonuk O.C. IN'abpuensH, «Xumus» 9 kiace, M. «/Ipoda», 2011 roxa.
Pabouas terpanps O.C. ['abpuensn; A.B. fAmykosa, «Xumus» 9 knace, M. Ipoda, 2011 roz.

a) IuTepaTrypa 1Jsl y4aluxcs:

E.A. Epemun, H.E. Ky3pmenko «CripaBoyHHK MIKOJbHUKA Mo xumuH 8-11 kmace, M, «Zlpoda»,
2010 T.

JLYO. AnukGepoBa «3annmarensHas xumuss», M, « ACT — I[peccy, 2009r.

Xumus. 9 knacc: yueOHUK 175 o01eoopazoBatenbHbIX yupexaenuit/ O.C. ['abpuenss. - M.:
Hpoda, 2011.

I"abpuensan O.C. Xumust. 9 knacc: pabouas TeTpaas k yueOHuky ['abpuensna O.C. — M.: [Ipoda,
2011.

0) iuTeparypa AJIsl YYuTeIs:

I"abpuensan O.C., Meroaudeckoe nocoodue ais yuurens. Xumus 8-9 kimacc. — M.: [Ipoda, 2008.
O.C. I'abpuensu, U.I'. OctpoymoB «HacTtonpHas kHUTa yuuteisn» Xumus 9 kinace, M.,
«dpoda», 2010 .

Xumus. 9 ki.: KourponbsHeie u ipoBepouHbie paboThl kK yueoHuky O. C. 'abpuensHa « Xumusl.
9 / O. C. I'abpuensH, I1. H. bepe3kun, A. A. Ymakosa u ap. — M.: [poda, 2010.

INa6puensu O. C., BockobOoitaukosa H. I1. Xumus B Tectax, 3amayax, ymnpaXKHEHUAX. 8— 9
k1. — M.: lpoda, 2010.

B) 2JICKTPOHHBIE 0CO0HUs:

CD nucku «OO011ast u HeopraHU4IecKass XUMHUs,
Opranndeckass XMMUsD)

«BupryanbHas 1abopaTopus»

HNutepHeT-pecypcesl:
http://www.chem-astu.ru/chair/study/genchem/index.html
http://bril2002.narod.ru/chemistry.html

http://www.chemel.ru/
http://www.prosv.ru/ebooks/Gara_Uroki-himii_8kl/index.html
http://chem-inf.narod.ru/inorg/element.html



MarepnaibHO-TeXHH4YECKOe U HH(POPMALIMOHHO-TEXHUYECKOoe o0ecreyeHue:
1. Cnenumanu3upoBaHHBIN KJIacC XUMUH (JJaOOpaHTCKasl, BHITSHKHOM IIKa,
CHEelUaTN3UPOBAHHBIE CTOJIbI, HEMENOBAs JOCKA).
2. CreHabl:
-«Ilepuonnueckas cucrema /.M. MenneneeBa»
-«Tabnuia pacTBOPUMOCTH
-«Knaccudukaiius HEOPraHUYECKUX BEIIIECTBY
-«OCHOBHBIC eTUHUIIBI H3MepeHus B cucteme CI»
-« H1uKaTophI»
-«TexHnka 0e30IMacHOCTHY
-Habop mopTpeToB yueHBIX-XUMHUKOB
3. Xumuueckoe 000py/10BaHUE U PEAKTUBBI.
4. IlpoTuBONOXKapHas CUTHAIU3ALINSL.
5. NHTepakTuBHOE 000pYAOBaHHE KOMIIBLIOTEPHOTO Kilacca, MHTEPHET pecypchl U CD
JIACKH.
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