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PabGouas mporpamma Mo XHMHH IIOCTpOEHa Ha OCHOBE (yHIaMEHTAJIBHOIO sjpa

COJIepKaHUsl OCHOBHOTO 0011ero o0pa3oBaHus, TpeOOBaHM K pe3yJbTaTaM OCBOCHUS OCHOBHOM

00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOIO 00IIero ooOpa3oBaHHs, TpeOOBAaHUII K CTPYKType

OCHOBHOH O6p330BaTeJII)H0ﬁ nporpaMmbl OCHOBHOI'O 0611161"0 O6p330BaHI/I$I, IMPOIMCAHHBIX B

(DeﬂepaﬂbHOM ToCyJapCTBEHHOM O6p330BaTeJ'IBHOM CTaHOJapTEC OCHOBHOI'O O6H.[CFO 06p330BaHI/I${,

a TaKXKC KOHHGHHI/II/I AYXOBHO-HPAaBCTBEHHOTI'O Pa3sBUTUA U BOCIIMTAHUA I'paKJIaHWHA Poccun.

[IpenogaBanue y4eOHOTO Kypca «XHUMHUHU» B OCHOBHOW IIIKOJIE OCYIIECTBIISCTCS B

COOTBCTCTBUHU C OCHOBHBIMHU HOPMATHBHBIMH AOKYMCHTAMHU U HHCTPYKTHBHO MCTOJUYCCKHUMU

MaTcpruaJIaMu:

v

v

3akoH Poccuiickoii ®enepannu «O06 obpazoBanuu B Poccuiickoit ®enepamuu» ot
29.12.2012r. Ne273-03;

@®enepalibHbII TOCY1apCTBEHHBIM 00pa30BaTEIbHbIM CTAaHIAPT OCHOBHOI'O 00IEro odpa-
30BaHUs, YTBEPKICHHBIA mnpukazoM MunobOpHayku Poccun ot 17.12.2010 Ne 1897 «O6
VTBEpXKACHHUM W  BBEACHMM B  JelicTBUe  (enepambHOr0  TroCydapCTBEHHOTO
00pa30BaTeNLHOTO CTAaHJIApPTa OCHOBHOTO o00miero oOpa3oBaHus» (B peid. MpUKasza
Muno6pnayku Poccun ot 29.12.2014 Ne1644)

Xumus. Pabouune mporpammel. [Ipeamernas nunus yaeOnukoB O. C. I'abpuensna, U. T
OctpoymoBa, C. A. CrnagkoBa. 8—9 wiaccel: ydebHOe mocobue IS
obmieobpazoBarenpubix opranuszanuid / O. C. Tabpuensn, C. A. CnagkoB — M.:
[Tpocsemenue, 2019.

B cootBerctBun ¢ OOIT OOO MBOVY «KimrokBuHCKas cpeHsist oOiieodpa3oBarenbHas

HIKOJIa»

Henn kypca:



i Dopmuposanue y yaammxcs HEeJIOCTHON €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

. Pazeumue T103HABATEIBHBIX WMHTEPECOB, WHTEIUICKTYAJIBHBIX W TBOPYECKUX
CIIOCOOHOCTEH ydyalMxcs B TMPOLIECCe H3YYEHUs XHUMHUYECKOM Hayku U e BKIaJa B
COBPEMCHHBI HAy4yHO - TEXHHUYECKUH Tporpecc; (pOPMHPOBAHWE BAKHEHIIUX JIOTUYCCKUX
orepanvii MbIIUICHUs (aHAIW3, CHHTE3, O000OINEHWE, KOHKPETH3allHs, CpaBHEHHE W [Ip.) B
nporiecce MO3HAHUS CHCTEMbl BOXHEUIIMX IMOHSTUH, 3aKOHOB M TEOPUH O COCTaBE, CTPOCHUH,
CBOWCTBaX U MPUMCHEHUN XUMHUYECKUX BEIIECTB.

. Bocnumanue y0exnEHHOCTH B TOM, YTO NPHUMEHCHHE IOJIYYCHHBIX 3HAHHHA H
YMEHUH TO XHMMHUHU SBISIETCS OOBEKTHBHOM HEOOXOMUMOCTBIO Al Oe3omacHOil paboThl C
BCIICCTBAMH U MAaTCpUaIaMU B 6BITy " Ha IMPOU3BOACTBC.

. Ilpoekmuposanue u peanuszayus BHITYCKHUKaMU OCHOBHOW IIKOJIBI JIMYHOM
00pa3oBaTeNbHON TpPAaEKTOPUH: BBHIOOP mpoduiast oO0ydeHuss B CTaplied IIKOJE WM
npodeccnoHATbHOTO 00Pa30BaTEIBLHOTO YUPEHKICHHUS.

. Ognadenue  KuouegbiMu  KOMHemeHUuAmu.  y4eOHO-TIO3HABATEIIHHBIMH,
I/IH(i)OpMaIII/IOHHBIMI/I, HCHHOCTHO-CMBICJIOBBIMU, KOMMYHHUKATUBHBIMH.

Jns mOCTMOXKEHHs 3THX LeNed B Kypce XMMHUHU Ha CTYNEHH OCHOBHOTO oOmiero oOpa3oBaHUs
PELIAIOTCS CIEAYIOIINE 3a/1aUM:
v’ (GOopMHDPYIOTCS 3HAHHS OCHOB XHMHYECKOW HAyKH — OCHOBHBIX (DAKTOB, MOHSTHIA,
XMUMHYECKUX 3aKOHOB U TEOPHH, BEIPRKEHHBIX IIOCPEICTBOM XHMUYECKOTO S3bIKA;
v Pa3BUBAIOTCA YMCHUSA Ha6J'IIOI[aTB 1 OOBACHIIOT XUMHAYECKHE ABJICHUSA, IIPOUCXOAAIINEC B
IpUPOJIE, TA0OPATOPHBIX YCIOBHSX, B OBITY M Ha IPOM3BOJICTBE;
v mpuOOpeTaroTCs CIElUAlbHbIE YMEHUS W HAaBBIKM 110 0€30MacHOMYy OOpalieHHo ¢
XUMHUYCCKUMU BCUICCTBAMU, MaTCpHUaJlaMU U IIPOLCCCAMU,
v’ (opmupyeTcs TYMaHHCTHYECKOE OTHOIICHHE K XHMHH KakK MPOHU3BOJUTEIHHON CHIIE
00I1IeCTBa, C TIOMOIIBI0 KOTOPOH PEIIAr0TCs III00aNbHBIE IPOOJIEMbI YETIOBEYECTBA;
v/ OCYIIECTBJISICTCSI HHTETPAIUs XAMUYECKON KapTHHBI MUPA B €IUHYIO HAYYHYIO KapTHHY.

Copaeprxanue nporpaMmbl
Xumus 8 kiaace
(70 uacoB, 2 yaca B He1eJI10)

HavanabHble NOHATHSA U 3aKOHbI XUMHH

Tena m BemiectBa. CBOMCTBa BEIIECTB. JTaJIOHHbIE (PM3NYECKHE CBOMCTBA BEILECTB.
Martepuansl 1 MaTepuanoBeeHue. Poiab XUMUM B KHU3HU COBpEMEHHOro obmiecTBa. OTHOIIEHHE
oOmiecTBa K XUMHUU: XeMOpUIus 1 xeMopoous.

Mertoasl u3ydenuss xumuu. HabOmropenwe. DxcnepumeHT. MogenupoBanune. Monenu
MaTepuaibHble U 3HAKOBBIE WM CUMBOJIbHBIE.

la3pl. XKuakoctu. TBEpnble BemiecTBa. B3amMHbIE TepexoAbl MEXAY arperaTHbIMU
COCTOSTHUSIMU BEILIECTBA: BO3TOHKA (CyOiauMaliysi) U aecyonrmManiis, KOHIeH Al U UCTIapeHue,



KpUCTAJIIIN3alUs U IUIaBJICHHE.

Ouznyeckue apieHus. UncTele BeniecTBa U cMecU. | OMOTeHHbIE U TeTepPOreHHbIE CMECH.
Cmecu razooOpasubie, xuakue u TBEpAble. CrocoObl pa3fesieHus cMeceil: MeperoHka, WiH
TUCTWIUISIMS,  OTCTauBaHWe,  (QWIBTPOBaHHE,  KPUCTAUIM3AIUs WM  BbIIApUBAHUE.
Xpomarorpadus. [Ipumenenue 3Tux crnocodoB B 1a00paTOPHOI MpaKTHKE, HA TPOU3BOJICTBE U B
OBITY.

XUMHUYECKHE DJIEMEHThl. ATOMBI M MoJIeKynbl. lIpocTble U CllOXHBIE BeLIECTBA.
AmoTponus Ha npumepe Kuciaopoaa. OCHOBHBIE MOJOXKEHUSI aTOMHO - MOJIEKYJISIPHOTO YUEHUS.
Houbl. BemecTa MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUSL.

3Haku (CHMBOJIBI) XMUMHYECKHX »dJieMeHTOB. HMHdopmarusi, KOTOpyl0 HeCyT 3HaKu
XUMHYECKHX JJIEMEHTOB. OTHUMOJIOTHSI HA3BaHMM HEKOTOPHIX XUMHYECKHX JJIEMEHTOB.
[lepuoanueckas tabnuua xumudeckux siaemeHToB [. M. MeHaeneeBa: KOpPOTKONEPUOIHBIA U
JUIMHHONIEPUOAHBIN BapuaHThl. [lepuonab! u rpynmnsl. ['1aBHas u noOo4Has MOATPYIIBL, UIH A- U
B-rpynnsl. OTHOCUTENBHASA aTOMHAs Macca.

Xumnueckue ¢Gopmynsl. Manekcs u xoddduimentsl. OTHOCHUTENbHAS MOJCKYJISIpHAs
macca. MaccoBasi 70151 XUMHUYECKOTO JIEMEHTa B coenHeHnH. MHbopMalys, KoTopyo HecyT
XUMHUYECKHE (HDOPMYIIHIL.

Banentnocts. CtpykrypHble (DOpMynbl. XUMHUYECKHE JIIEMEHThl C TOCTOSHHOW U
MEPEeMEHHOI BaJEHTHOCTHbIO. BbIBOA (opmynbl coenuHeHUs Mo BajlieHTHOCTU. OrmpenereHue
BaJICHTHOCTH XUMHUYECKOro »djeMeHta mo ¢opmyne BemiectBa. CocTaBieHHE Ha3BaHHA
COEIMHEHUH, COCTOAIINX U3 IBYX XUMHUECKUX DJIEMEHTOB, 110 BaJICHTHOCTHU. 3aKOH MOCTOSIHCTBA
COCTaBa BEIIECTB.

Xumudeckue peakiuu. PeareHTsl W mOpoaykThl peakuuu. [Ipu3HaKM XUMHUYECKUX
peakuuid. YcioBus MX HpOTEKaHUs U INpekpaiieHus. Peakuuu ropeHus. DK30TE€pMUYECKHE U
AHIO0TEPMUYECKUE PEAKIIUH.

3aKOH COXpaHEHHs MacChl BEIIEeCTB. XuMuieckue ypapHeHus. COCTaBICHHE XUMUYECKIX
ypaBHeHu. HbOpMaIus, KOTOpyrO HECET XUMUYECKOE ypaBHEHHE.

Knaccudukanus XMMHYECKUX PEaKIHMi MO COCTaBy M YHMCIY PEareHTOB U MPOAYKTOB.
Tunel XUMUYECKUX peakiuidi. Peakiuum coeaMHEHUs, pa3loKeHHUs, 3aMelleHuss u oOMeHa.
KaranusaTtopsl u kaTanus.

IIpakTyeckue padorTnl
1. 3HaKOMCTBO ¢ JIabOpaTOpHbIM 00OpyaoBaHHeM. [IpaBuiia TeXHUKH 0€30IaCHOCTU MPHU
pabore B kabuHete xumuu. Hekotopsie BUbI padoT.
2. AHanm3 Mo4BbI
BaxHeiilue npeacraBuTe/ M Heoprannyeckux Bemiects. KosimuecTBeHHbIE OTHOLIIEHUS B
XHMHH

CocraB Bo3ayxa. [loHsaTre 00 00bEMHOI 01€ KOMITIOHEHTA MPUPOIHON Ia30BOM cMecH
— Bo3ayxa. Pacuér o0bEmMa KOMITOHEHTA Ta30BOM CMECH 10 ero 00BeMHOMU J0Je U
HA000pOT.

Kucnopoa. O3on. Ionydenue kucnopoaa. Codupanue u pacro3HaBaHHE KUCIOPO/a.
XUMHYEeCKHE CBOWCTBA KUCIIOPO/ia: B3aUMOJEICTBIE ¢ METaJlIIaMH, HEMETaJJIaMHU U CJIOKHBIMU
BeuiectBamu. [Ipumenenue kucnopoaa. KpyroBopor kuciaopoja B Ipupo/ie.

Oxkcuapl. O0pa3oBaHue Ha3BaHUM OKCHIOB MO Ux Gopmynam. CoctaBieHue Gopmyn



OKCHJIOB IO MX Ha3BaHUsAM. [IpeacraButeny OKCUAOB: BOJIa U YIIEKHUCIbIN ra3, HerameéHas
U3BECTb.

Bonopoa B npupoae. Pusnueckne 1 XMMHUYECKUE CBOMCTBA BOJOPOAA, €r0 MOJYyUYEHUE U
IIPUMEHEHUE.

Kucnotsl, ux coctaB u knaccupukanus. Maaqukatopsl. Tabmuia pacCTBOPUMOCTH.
ConsiHas U cepHasi KUCJIOThI, UX CBOMCTBA U IPUMEHEHHUE.

Conu, ux coctaB u Ha3BaHus. PactBopumocTs coseil B Boje. [IpencraBurenu coeii:
XJIOpUJ HaTpusi, KapOoHAT HATpus, pocdar KaabIUs.

[TocTostnnas ABoraapo. Konnuectso Bemectsa. Mosb. Monsipaas macca. KpatHbie
€MHULbI U3MEPEHUS KOJIMYECTBA BEUIECTBA — MUJIIMMOJIb U KWJIOMOJIb, MHUJIJTUMOJISIPHAS U
KHJIOMOJISIPHAsI MacChl BELLIECTBA.

PacuéTtel ¢ HMCHONB30BaHUMEM MOHATHH «KOJIMYECTBO BEIIECTBA», «MOJIAPHAs Maccay,
«IOCTOSIHHAsE ABOTagpo».

3akoH ABorajipo. MomspHbIi 00bEM ra3000pa3HbIX BemecTB. OTHOCUTENBHAS TIOTHOCTh
OJHOTO ra3a Mo JIpyromMy.

KpatHble enuHMIIBI W3MEpPEHUS — MUUIMMOJIAPHBIA M KWIOMOJISIPHBIA OOBEMBI
ra3000pa3HBIX BEIIECTB.

Pacuétel ¢ HCHONBb30BaHMEM MOHATHM «KOJIMYECTBO BELIECTBA», «MOJISIPHAs Maccay,
«MOJISIPHBIN 00bEM ra30By, «IIOCTOSHHAsA ABOTaIPO».

Pacuétel ¢ HMCHOJNB30BaHMEM MOHATHH «KOJIMYECTBO BEIIECTBA», «MOJIAPHAs Maccay,
«MOJISIPHBIN 00BEM ra30B», «UUCIO ABOTAIPO».

I'unpocdepa. KpyroBopot Bojabl B mpupoje. Puznueckrne 1 XUMHUYECKHE CBOWCTBA BOJIBI:
B3aUMO/JICHCTBUE C OKCUIAMHU.

OcHoBaHusl, WX cocTaB. PacTBopuMOCTh OCHOBaHUN B Boje. lI3MeHeHHe OKpacku
WHJIUKAaTOPOB B MIeNOo4HOU cpene. [IperncraBurenu menodeil: TMAPOKCUIbI HATPHUsS, KaJIUS U
KaJIbLIMSL.

PactBoputens u pactBopéHHOe BewecTBo. PactBopbl. PactBopenue. I'uapartsl. MaccoBas
JI0JIsI pacTBOPEHHOTO BellecTBa. Pacuérhl, CB3aHHBIE C UCHOJIB30BAHUEM MOHSTHUS «MaccoBas
JIOJIs1 PAaCTBOPEHHOIO BEILLIECTBAY.

IIpakTuyeckue paéoTsl
3. Tonyuenue, coOMpaHue U paclo3HABAHKE KUCIOPO/IA.
4. Tlonyyenue, COOMpaHUe U PACIIO3HABAHUE BOIOPOJIA.
5. TIpurortoBieHue pacTBOPOB COJIEH C UX 3aJaHHON MacCcOBOH J0JI€N.
OcHOBHbBIE KJIACChl HEOPraHUu4eckux coenHennii O6o01IeHne cBeieHui 00
OKCHUJIaX, UX KJaccu(uKanuu, Ha3BaHUAX U cBoMcTBaX. CIIOCOOBI MOTyYeHUs OKCHUJIOB.

OcHoBaHus, UX Ki1accu(uKaiys, Ha3BaHUS U CBOMCTBA. B3zaumosencTBue ¢ KUCIOTaMu,
KHCIIOTHBIMH OKCHJAMU U COJISIMH. PasnokeHue HEepacTBOPUMBIX OCHOBaHMM. CrocoObl
MOJTYy4YEeHUSI OCHOBAHUM.

Kucnotel, ux knaccudukanus u HazBaHud. OOIIMEe XUMHYECKHE CBOWCTBA KHCIOT.
B3aumopeiicTBue KUCIOT € MeTaulaMu. OJIEKTPOXMMHYECKUN ps HANpsLDKEHWE MeEeTalioB.
B3anmopeiicTBUe KUCIOT C OKCUaMU METaJIOB.

B3aumopeiicTBre KUCIOT ¢ OCHOBaHUSIMU — peakius HelTpanu3auuu. B3anmoaenicTeue Kucior
c cossimu. I losmydenre 0eCKUCIOPOTHBIX B KUCIOPOICOACPKATUX K]
Conu, ux kinaccudukamnus u cBoiicTBa. B3anmoseicTeue conet ¢ MeTamiamu,



0COOEHHOCTH ITHX peakuuid. B3auMmopeiicTBre coeii ¢ cosiMu.
['eneTrdeckue psiipl MeTaIa 1 HeMeTasuia. [ eHeTuyeckas CBsI3b MEXKy KiiaccaMmu
HEOPTraHUYECKHUX BEIIECTB.
IpakTnyeckune padoThl
6. Pemenue >KCIEepUMEHTATBHBIX 3a/1a4.

Ilepuonnuecknii 3axon u Ilepuoanyeckas cucreMa XUMHYECKHUX 3JIEMEHTOB
. . MeHnaeieeBa M CTPOCHHE ATOMA

EcTecTBeHHbIE CEMENCTBA XMMUUECKHUX JJIEMEHTOB:IIEJIOYHbIE U LIEIO0YHO3EMEJIbHBIE

METaJUIbl, TaJOreHbl, WHEepTHHIE (Omaroponansie) ra3el. AmdoTepHOCTh. AMpOTEpHBIE

OKCHJIbI ¥ TUAPOKCUIBI. KOMIIEeKCHbIE COMH.

Ortkpeitue . . MenneneesbiM [leproandeckoro 3akoHa u CO3/1aHHE UM
[Tepuoanyueckoit cCCTEMbl XUMUYECKUX JIEMEHTOB.

AToMmBl Kak (opma CyIIeCTBOBAHUS XMUMUYECKUX 371eMEHTOB. OCHOBHBIE CBEJIEHHUS O
CTpOEHHHM aToMOB. Jloka3aTenbCcTBa CIOXKHOCTU CTpoeHust aromoB. OmnbiTel Pesepdopna.
[TnanerapHast MOZIENIb CTPOEHUS aTOMa.

CoctaB aTOMHBIX siiep: HPOTOHBI, HEWTpoHbl. OTHOCUTENbHAs aTOMHAas Macca.
B3anMoCBs3b NOHATUI «ITPOTOHY, KHEUTPOH», KOTHOCUTEIIbHAS ATOMHAsI Maccay.

Mukpomup. OnekTpoHbl. CTpOEHHE »HIIEKTPOHHBIX YPOBHEM aTOMOB XHMMHYECKUX
snemeHTOB NeNe 1-20. [TonsiTue o 3aBepIIEHHOM 3JI€KTPOHHOM YPOBHE.

Wzotonbl. @usndeckuii cmpicn cuMBoiuku [lepuoguueckoit cucrembl. CoBpeMeHHas
dopmynupoBka Ilepuoguueckoro 3akoHa. V3MeHEHHS CBOWMCTB JJIEMEHTOB B NEpUOAAX U
rpymmnax, Kak QyHKIHs CTPOCHHUS IIEKTPOHHBIX 000JI0YEK aTOMOB.

XapakTepucTuka D3JeMEHTa-MeTajlyla M d3JeMEHTa-HeMeTalljla 10 HX IIOJIOKEHUIO B
Ilepnonnueckoi cucreMe xuMuyeckux ieMeHToB /[. 1. Menneneesa..

XumMuueckasi cBA3b. OKHCINTENbLHO-BOCCTAHOBUTEIbHbIE peakuumn

HNonnas xumuueckas cBsizb. MoHBI, 00pa3oBaHHbIE aTOMaMU METAUIOB M HEMETAJUIOB.
Cxembl 00pa30BaHUsI MOHHOW CBS3M JUIsl OMHApHBIX coeAMHEHUH. MoHHbIE KpHCTalUIMYecKHe
pemeéTky U (U3NYEeCKHe CBOMCTBA BELIECTB C 3TUM TUMNOM pewéTok. [loHaTtue o GpopmynbHOM
€JIMHULIE BEIECTBA.

KoBaneHntHas xumudeckasi CBsi3b. DIIEKTPOHHBIE U CTPYKTYpHbIE (hopMynbl. KoBaneHTHas
HemnoJisipHast CBsizb. CxeMbl 00pa3OBaHMS KOBAJCHTHOW CBSI3M I OMHAPHBIX COEAMHEHUH.
MonexkyisipHbIE U aTOMHBIE KPUCTANIMYECKHAE PEIIETKH, U CBOMCTBA BEIIECTB C 3THUM THIIOM
PELIETOK.

ONEeKTPOOTPULATENBHOCT.  Psn  anekrpoorpunarensHoctd. KoBaneHTHas mnosspHas
XUMH4eckas cBs3b. JJunosns. Cxembl 00pa30BaHUs KOBAJCHTHOM MOJIIPHOI CBSI3U /17151 OMHAPHBIX
COCIMHEHUN. MOJIEKyIsIpHBIE U aTOMHBIE KPUCTAJUINYECKHUE PELIETKH, CBOMCTBA BEILECTB C 3TUM
TUIIOM PELIETOK.

Meramueckass XHMHYECKash CBA3b M METAINIMYECKas KPUCTAJUIMYECKas pEIIETKa.
CBoiicTBa BEUIECTB C ITUM THUIIOM PEIETOK. ENMHAS MpHUpOIa XUMUYECKHUX CBA3EH.

Crenenb okucieHus. CpaBHEHUE CTENEHH OKUCIEHUS W BajieHTHOCTH. [IpaBuiia pacuéra
CTETIeHEH OKUCIIeHUs 10 (popMysiaM XUMHUUECKUX COEIMHEHUH.



OKHUCIUTENbHO-BOCCTAHOBUTEbHBIC peakiuu. OmnpeeseHnue CTeNeHeH OKUCICHUS IS
9JIEMEHTOB, O00pa3yIOIIMX BEIIECTBA PAa3HBIX KIACCOB. Peakiu HOHHOIO OOMEHa W
OKHCITUTEIIbHO-BOCCTAHOBUTENbHBIC peakiui. OKUCIUTEIb U BOCCTAHOBHTENb, OKHUCICHHE M
BoccTaHoBieHne. COCTaBJICHHWE YPaBHEHHH OKHCIHMTEILHO-BOCCTAHOBUTEIBHBIX — PEAKIUit
METOJIOM 3JICKTPOHHOTO OayiaHca.

Coaeprxanue nporpaMmbl
Xumua 9 kiaacc
(70 yacos, 2 yaca B HeJ1€JI10)
IloBTOpEeHue u 00001IeHNe CBeIeHUIT 110 Kypcy 8 Kiacca
bunapnsie coenqunenusi. OKCHABI cOIe00pa3yrolue 1 HeECOIeoopasyronue.
['unpokcunpl: ocHoBaHUs, aM(pOTepHbIe, KUCIOThI. CpeHue, KICIble, OCHOBHBIE COJIH.
O600611eHre cBeICHNI 0 XUMUYECKUX peakiusax. Kinaccudukaius XuMHUIeCKuX peakini
M0 Pa3JIMYHBIM OCHOBAHHSIM: COCTaBY U YHCITYy PEarupyromux 1 00pa3yronxcs BeecTs,
TETIOBOMY 3 (EKTY, HAPaBICHUIO, U3MEHEHHIO CTENICHEH OKHCIICHHS DJIEMEHTOB,
00pa3yroIux pearupyroiye BeecTBa, (pase, UCIoIb30BaHUIO KaTalu3aTopa.
[TonsATHE O CKOPOCTH XMMHUYECKOMN peakiuu. PakTopsl, BIUAIOIINAE HA CKOPOCTh
XUMHUUYECKHMX PEAKIMA: IPUPOAA pearupyrolux BeIEeCTB, UX KOHIIEHTpaLUs, TEMIIeparypa,
IUIOMIA/Ib COMPUKOCHOBEHHMSI, HATMUUE KaTanuzaropa. Karamus.

XHMHYEeCKHE peaKIIMi B PACTBOPaX 3JIEKTPOJHMTOB

[TonsiTue 00 >3IEKTPOIUTHUECKON TUCCOLMALMU. ODIEKTPOJUTH M HEIIEKTPOJUTHI.
MexaHu3M  JUCCOLMALMU  BJEKTPOJIUTOB C  Pa3jMYHbIM  XapakrepoM cBs3u. (CreneHb
IIEKTPOIUTUYECKOH qucconranui. CUIIbHBIE U CI1a0bIe 2JEKTPOIUTHI.

OcCHOBHbBIE TOJOXEHUS TEOPUM AIIEKTPOJIMTUYECKON auccormanuu. Knaccudukanus
MOHOB U MX cBocTBa. KHCIOTHI, OCHOBaHUS U COJNM Kak 3JeKTpoJauThl. MX kimaccudukanus u
JUCCOLUALUs.

OO0mme XUMHYECKHE CBOMCTBA  KHUCIOT: HW3MEHEHME OKpacKd HMHIUKATOPOB,
B3aUMOJCUCTBUE C MeETaUlaMH, OKCUIAMU U TUAPOKCUAAMHM METALUIOB U COJSMHU.
MosekynsipHble M HOHHBIE (TIOJHbBIE U COKpAIEHHBIE) YPABHEHMSI PEAKIIUH.

XUMHYECKUN CMBICII COKpPAUIEHHBIX YpPaBHEHUH. YCIOBHS TPOTEKAHHUS PEAKIUN MEXIY
ANEKTPOJIUTAMHU 10 KOHIA. Psi1 aKTUBHOCTH METAILIOB.

OO0mue XMMHUYEeCKHE CBOMCTBA IIENOYeH: B3aUMOJCICTBHE C KHUCIOTaMH, OKCHAAMHU
HEMeTaJUIoB, coisiMu. OOmue XUMUYEeCKHe CBOMCTBAa HEPAaCTBOPUMBIX  OCHOBaHHIL:
B3aUMOJICUCTBUE C KUCIOTAMHU, PA3JIOKEHUE IIPU HATPEBAHUU.

OO0ume XHMMHUYECKHE CBOICTBAa CpeIHUX COJeH: B3aUMOJICHCTBUE C KHUCIOTaMH,



IIeJI09aMHM, COJIIMH M MeTajuiaMu. B3anMoieicTBHE KHUCIIBIX COJISH CO MIECIOYaMH.

['uaponns, kak 0OMEHHOE B3aWMOJICHCTBUE COJIEH ¢ BOAOW. [MApONM3 COMU CHIIHLHOTO
OCHOBaHHUSI M CJIA00M KHCJIOTHL. ['MApPOIW3 COMM cIaboro OCHOBAaHWS M CHJIBHOW KHCJIOTBHI.
[lIxana pH.

CBolicTBa KUCJIOT, OCHOBaHMM, OKCUIOB U COJIEHl B CBETE TEOPUM IIEKTPOIUTUUYECKOU
JIUCCOIMAIIMU U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUMA.

IIpakTuyeckune padoTsl
1. CsoiicTBa KHMCIIOT, OCHOBaHHUM, OKCHIOB M COJIEH B CBETE TEOPHU
AIEKTPOIUTUYECKON AUCCOLUALIMHI U OKUCIUTEIHbHO ~-BOCCTAHOBUTEIbHBIX PEaAKIINI

HeMeTa/uuibl ¥ UX COeIMHEHUS

CrpoeHue aToMOB HEMETaIOB M MX MojoxkeHue B llepumonmueckoit cucreme. Psn
3JEKTPOOTPULATENBHOCTH. Kpucrammueckue pemeéTku HEMETalIoB — IPOCTHIX BEILECTB.
Amnotponus u e€ npuunHbl. Puznueckue cBoicTBa HeMeTauIoB. O0IIMe XUMUYECKUE CBOMCTBA
HEMETAJJIOB: OKUCIUTEIbHBIE U BOCCTAHOBUTEIIBHBIE.

l"anorensl, cTpoeHHE HMX aTOMOB M MOJIeKyl. DHU3WYECKME UM XUMHUYECKHE CBOMCTBA
raJIOr€HOB. 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB I'aJIOTEHOB B 3aBUCUMOCTHU OT UX MOJIOXKEHUS B
[lepuonnueckoii cucreme. HaxoxkaeHune rajoreHoB B MPHUPOJEC M UX MOJydyeHHUE. JHAUCHHUE U
MIPUMEHEHHUE TaJIOr€HOB.

["ajioreHOBOOPOABI M COOTBETCTBYIOIIME WM KHUCJIOTHI: IUIABUKOBas, COJIAHAs,
OpomoBogopoHas, uomoBoaopoaHas. ['amorenuzapl. KauecTBeHHBIE peakIMM Ha TaJIOT€HU/I-
noHbl. [I[puMeHeHne coeIMHEHN TalOTeHOB U UX OMOJIOTHYECKas POIb.

O6mas xapakrepuctuka aieMeHToB VIA-rpynmnbel. Cepa B Npupoae U €€ IMOIydEeHHUE.
ANnmoTponHble MOAM(HKAIMKA Cepbl W HMX CBOWCTBA. XWMHYECKHE CBOWCTBA Cepbl M &
IIPUMEHEHUE.

CepoB0oJ10pO/I: CTPOEHUE MOJIEKYIIbI, (PU3HUECKHUE U XUMUYECKHE CBOWCTBA, MTOJIyY€HUE U
3HaueHue. CepoBogopoaHas kucioTta. Cynbpuasl U ux 3HadeHue. JIIoMuUHOPOpPHI.

Okxcup cepsl (1V), cepuuctast kuciota, cynbgurel. KauecTBeHHas peakuus Ha CylIbpUT-
WOH.

Oxcun cepol (VI), cepHas kucnora, cynbdatsel. Kpucramnoruaparsl. KauecrBenHas
peakius Ha cynb(ar-uoH.

CepHas KHMCIIOTa - CUJIbHBIN 351eKTpoauT. CBOMCTBa pa30aBI€HHOMN CEpHOI KUCIOTHI, KaK
TUMIUYHON KHUCIIOTHI: B3aWMOJEWUCTBHUE C METaJlJIaMH, OCHOBHBIMH U aM(QOTEPHBIMU OKCHIAMH,
OCHOBaHUSIMU M aM(OTEpHBIMHM T'MIpPOKCHIaMH, coyiiMU. KadecTBeHHas peakius Ha CcyibQat-
HOH.

OOmast xapakTepucTuka 3yeMeHToB VA-Tpynmnbl. A30T, CTPOEHHE aTOMa M MOJIEKYJIbI.
@usnyeckue M XHMHUYECKHE CBOMCTBA M NPUMEHEHHE a30Ta. A30T B MNPUPOAE U €r0
Ouosornyeckas pob.

AMMHak, cTpoeHrue MOJIEKYIBI M (PU3UUYECKHE CBOMCTBA. AMMUAaYHas BOJa, HAIIATHIPHBIHA
CHUPT, TUApPAT aMMuaka. JIOHOpPHO -aKLENTOPHBIM MeXaHW3M O0pa30BaHUS KaTHOHA aMMOHMUSI.
BoccranoBurenbHbeie cBoMcTBa ammuaka. Colv aMMOHHS M WX TpuMeHeHue. KadecTBeHHas
peaxiusi Ha KaTHOH aMMOHHSI.

Oxkcuapl a3ota: HecoleoOpas3yrolue U KHCIOTHbIE. A30THCTas KHCIOTa U HUTPUTHI.
A30THas KHCI0Ta, €€ MoJIydeHne U cBoiicTBa. HuTpartsl.



®docdop, crpoenne atoma u amwtorponus. Dochunel. Dochun. Oxcun dochopa(V) u
oprodochopnas kucnota. Pocdarel. DochopHbie ynoopeHus. THCEKTHITNIBI.

OOmas xapakTepucTuka 31aeMeHTOB IV A-rpynmbsl: OCOOEHHOCTH CTPOCHMsI aTOMOB,
IPOCTHIX BEILECTB U COEAMHEHUI B 3aBUCUMOCTH OT IOJIOXKEHUA 3JIeMeHTOB B Ilepuonndeckoit
cucreMe. YriuepoJ. AJUIOTpONHbIE MOIUGUKAIMU: anMma3, rpaduT. AMOp(dHBIA yriepox u ero
copTa: caXka, AaKTHBHPOBAHHBIM yroib. ApjcopOuums. XHMHUYECKHE CBOWCTBA YIJepona.
Kokcoxumuueckoe nmpou3BoACTBO U €ro npoaykuus. KapOums.

Oxcun yrnepona(ll): crpoeHue Momekynpl, IOJy4eHHE U €ro cBoiictBa. Oxcun
yraepoaa(lV): crpoeHne MoJekylibl, MOJIYy4€HHE M €ro CBOWCTBA. YrosbpHas kuciora. Comu
YrOJIbHOW KUCJIOTBI: KapOOHATh! M FMAPOKapOOHaThl. TexHuueckas U MUILeBas CoAa.

Heopranuueckue u opraHuyeckue BELECTBA. YTIJIEBOJOPOJbl. XHMHUYECKOE CTPOEHHUE
OpPraHMYECKUX BELIECTB, KaK NOPSI0K COEAMHEHHs] aTOMOB B MOJIEKYJIE 10 BAJIEGHTHOCTH.

MertaH, 3TaH, KaK NpeAeibHbIe YIIIEBOAOPOAbl. DTUIEH U alleTUIEH, KaK HelpeaeabHble
(HeHachIlLleHHbIE) yraeBoaopoAsl. l'opeHue yrieBomoponoB. KadecTBeHHblE peakIuu Ha
HeNpeeIbHbIE COSUHEHHUS.

OTUJIOBBIA CHOUPT, €ro IOJIyueHUE, NIpPUMEHEHHE U (U3HOJIOTHYECKOoe JeiCTBHE.
TpéxaroMubIil ciupt rimnepruH. KadecTBeHHas peakuys Ha MHOTOATOMHBIE CIIUPTHL. Y KCYCHAs -
IpEeCTaBUTENb Kilacca KapOOHOBBIX KUCIIOT.

Kpemnuii, ctpoenue ero aroma u cBoiictBa. Kpemuuii B npupoae. CUnuiuabl U CUJIaH.
Oxkcun kpemuus(1Y). Kpemuuesas kuciora u e€ couu.

[TpousBoncTBO cTekna W 1eMeHTa. [Ipogykuus CHJIMKAaTHOW NPOMBIIIJIEHHOCTH:

ONITHYECKOE BOJIOKHO, KepamuKa, Gapdop, dhasHc.
OnTuyeckoe BOJIOKHO.

Hemeranner B mpupome. ®PpakumoHHAs TEperoHKa MXHIKOTO BO3AyXa Kak CIoco0
MOJYyYeHUsT KHUCIOpoJa, as3ora, aproHa. llomydenue ¢docdopa, KpemHHs, Xjiopa, Hoza.
DJEeKTPOJIU3 PaCTBOPOB.

[TosryueHue cepHOM KUCIIOTBI: CBIPBE, XUMU3M, TEXHOJIOTUYECKAS! CXEMA, METOJ
KHUIIAIIETO CJIOsl, IPUHIUIBI TeIII000MeHa, IPOTUBOTOKA M HUPKY sy, OneyM. [IpousBoacTso
aMMHaKa: ChIpbE, XUMHU3M, TEXHOJIOTHUECKAS CXEMA.

IIpakTHyeckue padoTnl

2. VI3yuenue CBONCTB COJSHON KHCIIOTHI.

3. U3yuenue CBOUCTB CEPHOM KUCIOTHI.

4. TlonyueHre aMMHUaKa ¥ U3y4E€HUE €r0 CBOWUCTB.

5. IMonyuenue yriaekucioro ra3a ¥ u3y4eHne ero CBOUCTB.
Metanibl M UX COeIMHEHUS

[Tonoxenne wmeramwioB B llepuognueckoi cucrteme XuMH4YecKuX anemeHToB [[. .
MenneneeBa, CTpOCHUE MX aTOMOB W KPHUCTAUIOB. MeTajuiMyeckasl CBA3b W METaJUInYecKas
KpHUCTaJUIMYecKas pemérka. PU3nyeckue CBOMCTBAa METAJUIOB: AJIEKTPO- U TEMIONPOBOJHOCT,
OTpakarolas CIOCOOHOCTh, TNIACTUYHOCTH. CIsIaBbI YEPHBIE U [IBETHEIE.

Meramibl Kak BOCCTAaHOBHUTENIH. OJEKTPOXUMHUYECKUN psii HampsbkeHuid. B3ammopeiicTBue
METaJJIOB C HEMETAJUIaMH, OKCUAaMH, KUCIOTaMH, COJISIMU. AJIFOMUHOTEPMHUSL.
CtpoeHne aTOMOB M TIPOCTHIX BEIIECTB INETOYHBIX METALIOB. 3aBUCUMOCTH (DU3UYECKUX H



XUMHUYECKUX CBOMCTB IIEIOYHBIX METAJUIOB OT 3apsAI0B AAep UX aTOMOB. OKCHJIBI U TUIPOKCUIBI
LIEJIOYHBIX METAJUIOB, UX IOJIyYEHHE, CBOMCTBA, MPUMEHEHHE. BakHeHIIMe COJM IIETOYHBIX
METaJIOB, UX 3HAYEHUE B KUBOU U HEXKUBOM MPUPOJIE U B )KU3HU YETIOBEKA.

CrpoeHue aTroMOB M TPOCTBIX BEUIECTB IIEJIOYHO3EMEJIbHBIX METaUIOB. 3aBUCUMOCTh
(GUBHYECKUX M XUMHYECKHX CBOWCTB IIEIOYHO3EMEIbHBIX METAUIOB OT 3apsioB sIep HX
atomMoB. OKCHIIBI U THUIPOKCHUABI IIEIOYHO3EMEIbHBIX METAIOB, UX IOJIYyYEHUE, CBOMCTBA U
npuMeHeHre. BaxkHenmme coiid mENOYHO - 3EMENbHBIX METAUIOB, UX 3HAYEHHE B MPUPOJAE U
KU3HU denoBeka. KapOoHaThl ¥ THAPOKApOOHATHI KATBIIHSL.

JKéctrkocTh BOABI: BpeMeHHass M moctosHHas. CrocoObl yCTpaHEHHUS BPEMEHHOM KECTKOCTH.
CnocoObl ycTpaHeHusi mocTosiHHOM xEcTkocTu. onutsl. CoeTuHEHUs allOMUHUS B MIPHUPOJIE.
XuMuyeckue cBoicTBa amoMuHHs. OCOOGHHOCTH OKCHAA W TUIPOKCHUIA AaIOMUHHUSA Kak
aMmdoTepHBIX coeTMHEHUH. BaxkHeime comu anroMuHaus (XJI0pU, Cyibdar).

OcobeHHOCTH CTpOEHUs aToMa kenesa. JKene3o B mpupojie. Bakuelimue pynbl xene3a. OKCHIbI
u runpokcunabl xenesa(ll) u xenesza(lll). Comu xeneza(ll) u xeneza(lll). OGHapyxeHre HOHOB
KaTHOHOB JKeJle3a B pacTBOpE. 3HAaUEHUE COEIMHEHUH JKeTe3a.

Koppo3zust xumudeckast U 2JIeKTPOXUMUYECKast. 3alIiuTa METAJJIOB OT KOPPO3UU. MeTalibl B
pHupoJie: B CBOOOIHOM BHUJIE H B B coequHeHM. [TonsTre o metaurypruu. UépHas u nBeTHAS
Metamutyprus. [lupomeramtyprus, rHAPOMETaIypPrusl, 3JIeKTpoMeTaITyprus. JloOMeHHbIN
nporecc. [lepepaboTka yyryHa B cTaib. DIEKTPOIU3 PACILIIABOB.

IpakTnyeckne padoThI

6. TlonydeHue KeCTKON BOJBI M CIIOCOOBI €€ YCTpaHEHHS.

7. Pelenue S5KCIEPUMEHTAIBHBIX 337124 110 TeMe «MeTasuiby».
XuMHusA M OKpYysKaloLas cpeaa

Crpoenne 3eMi: sapo, MAaHTHA, 3eMHast KOpa, IX XUMUYECKu# cocTaB. JIutochepa u eé
XUMHUecKHi coctaB. Munepansl. Pynpl. Ocagounsie nopoasl. [lone3Hsie uckonaemsle.
XuMuyeckuit coctaB ruipochepbl. XUMHUUECKHHM COCTaB aTMOC(EPHI.

VCTOYHMKM XMMUYECKOTO 3arpsi3HEHNs OKpy»Katoliel cpezpl. [ 1o0anbHble SK0I0rnYeckue
poOJIeMbl YeJIOBEUECTBA: MAPHUKOBBIA 3 PEKT, KUCIOTHBIE JT0KIH, O30HOBBIE JIBIPHI.
MexayHapo/IHO€ COTPYAHUYECTBO B 00JaCTH OXpaHbl OKPYKArOIIEH cpeibl OT XUMHUYECKOTO
3arpsi3HEHUs. «3eNIEHas XUMHUSD.

O0o00menne 3HaHUH 10 XMMHHU 32 KYPC OCHOBHOM IIKOJIbI.

IMoaroroBka k OCHOBHOMY rocy/1apCTBEHHOMY 3K3aMeHYy

CtpoeHue aToMa B COOTBETCTBUU C MOJIOKEHUEM XMMHUECKOTo 3yieMeHTa B [lepuonnueckoit

cucteme. CTpoeHHe BellecTBa: XUMUYECKas CBS3b U KPUCTAIIMYECKHUE PEIIETKU. 3aBUCUMOCTh
CBOWCTB 00pa30BaHHbIX AJIEMEHTAMH MPOCTHIX BELIECTB (METAJIOB, HEMETAJIIOB, OJIATOPOIHBIX
ra3oB) OT MOJIOKEHUs 31ieMeHToB B Ilepuonnueckoii cucteme. TUonorus HEOPraHMYECKUX
BELIECTB, JIEJICHNE UX Ha KJacchl U rpynimsl. [IpencraBurenu.
ITpu3Haky U ycinoBHs NPOTEKAHUS XMMUUECKHUX PeaKIMi. TUIOIOrUsS XUMUYECKUX pEaKLUH 110
pa3IMYHBIM OCHOBaHUAM. Peakiiuu noHHOro ooMeHa. OKUCIUTENbHO-BOCCTAHOBUTEIbHbIE
PEaKIHH.



XUMHUYECKUE CBOMCTBA MPOCTHIX BEIIECTB. XaPAKTEPHbIC XUMUUECKHUE CBOMCTBA
CO0JICOOPA3yIOIINX OKCHJIOB, THAPOKCUIOB (OCHOBAHMM, KUCIOT U aM()OTEPHBIX THAPOKCUIOB),

coJieit.
YueOHO-TeMaTHUYECKUIl IJIaH
No | HaumenoBanwue pazaenoB (tem) | KommdectBo B ToMm umcne Ha npoBeaeHue
4acoB I10 IIpakTrueckux KoHTposbHbIX
nmporpamme pador paboT
8 knacc
1 | HaganpHBIE MOHATHS U 3aKOHBI 21 2 2
XAMUHA
2 | Baxueiimue npeacTaBUTeNN 18 3 1
HEOPTraHUYECKHUX BEIIECTB.
KonnuecTBeHHBIE OTHOIICHUS B
XAMUHA
3 | OcHoBHEIE KJIaCChI 10 1 1
HEOPTaHNMYECKUX COCTUHEHMI
4 | Ileppoguyeckuii  3aKOH U 8 1
[Iepnonnueckas cucrema
XUMHYECKUX siaemeHToB . U.
MeHnieneeBa ¥ CTPOCHHE aTOMa
5 | Xumuueckas CBSI3b. 11 0 2
OKHCIUTEITBHO -
BOCCTAaHOBUTEJIHHBIC PEAKIINH
Peseps 2
Htoro 70 6 7

9 knacc




1 [ToBTOpeHMEe U 06001IIeHUE 5 1
CBEJICHUH IO Kypcy 8 Kiacca.
XUMHYECKUE PEAKLUU

2 | X¥uMHYeCKHe peakluu B 10 1 1
pacTBopax

3 | HemeTamnsl u UX coeTUHEHUS 25 4 1

4 | MeTtajuibl 1 UX COEIUHEHUS 17 2 1

5 | Xumus u okpyxaromas cpena 2

6 | O6oOIIeHNE 3HAHMH IT0 XUMHUU 7 1

3a KypC OCHOBHOM IIKOJIBI.
[ToaroroBka kK OCHOBHOMY
rocyJapCTBEHHOMY K3aMEHY

(0I'D)
Peseps 2
Utoro 68 7 5

IInanupyemsle pe3yJibTaThl 0CBOCHHMS YU4eOHOI0 peaMeTa

ITo 3aBCPUICHUIO KYpCa XUMHUH HA 3TaAHC OCHOBHOI'O 06H.I€l"0 06p8.30BaHI/IH BBIITYCKHHUKHN
OCHOBHOM IIKOJIBI JOJIKHEI OBJIAACTh CJICAYIOUMU PE3yJibTaTaMU:

|. Jluunocmmuvie pesynomamor:
1) ocosnanue cBoeii STHUYECKOM TPUHAIEKHOCTH, 3HAHME MCTOPHHM XUMHH M BKJIaJ1a
POCCUICKON XMMUYECKON HAYKH B MUPOBYIO XMUMHUIO;
2) hopmuposanue OTBETCTBEHHOTO OTHOLIEHHS K MO3HAHMIO XUMHH; TOTOBHOCTH M
CIIOCOOHOCTH 00yYaroIMXCs K CaMOPa3BUTHIO U CaMOOOPa30BAHNIO HA OCHOBE M3YUYEHHBIX
(aKxTOB, 3aKOHOB ¥ TEOPUI XUMHH; OCO3HAHHOTO BHIOOPA U TIOCTPOCHUE HHIUBUAYAITbHON
00pa30BaTeNbHON TPACKTOPUH;
3)  @opmuposanie neNOCTHON €CTECTBEHHO-HAYYHON KapTHHBI MHPA, HEOTHEMJIEMOI YacThIO
KOTOPOH SIBIIIETCSI XUMHYECKast KAPTHHA MHUPA;
4) osnadenue coBpeMEHHBIM A3BIKOM, COOTBETCTBYIONIUM YPOBHIO Pa3BUTHS HAYKHU U
0O0I11eCTBEHHOH NMPaKTHKH, B TOM YHCJIE U XUMHUECKUM;
5) oceoenue connanbHBIX HOPM, TIPABHJI OBEICHHUS, poieil 1 GOPM COIUATBLHOMN KH3HHU B
colLuyMe, MPUPOJIE U YACTHOM KHU3HU HAa OCHOBE 3KOJIOTMUYECKON KYIbTYphI U 0€3011acHOr0
oOpalleHus ¢ BeleCTBAMU U MaTepuallaMHu;
6) @opmuposanue xKOMMYyHUKATUBHON KOMIIETEHTHOCTH B OOIIEHHUH CO CBEPCTHUKAMH 1
B3pOCIIBIMU B IIpoliecce 00pa3oBaTeIbHON, OOIECTBEHHO MOIE3HOMH, yueOHO-
UCCIIEI0BATEIbCKON, TBOPUECKON U IPYTUX BHUJIOB JESTEIBHOCTH, CBI3aHHBIX C XUMUEH.

Il. Memanpeomemnoie pezynomameor:
1) onpedenenue neneii cobcTBEHHOro 00yYeHHMS, OCTAHOBKA U (POPMYITMPOBAHHUE IS CeOs
HOBBIX 3a/1a4;
2) naanuposanue MyTel TOCTHKEHHS KEIAEMOTO PE3YJIbTaTa 00yIEH s XUMHH KaK
TEOPETHIECKOTO, TAK U DKCIIEPMMEHTAILHOTO XapaKTePa;




3) coomnecenue cBOMX NEHCTBHIL ¢ IIAHUPYEMBIMH PE3YJILTATAMH, OCYUECMETeHIEe KOHTPOJIS
CBOEH JIeATEIIbHOCTHU B MPOLIECCE JOCTIKEHUS pe3ybTara, onpeoeieHue CocodoB AeHCTBHIMA
IIPY BBIIOJIHEHUH J1a00PATOPHBIX U IPAKTUYECKUX pabOT B COOTBETCTBUU C IPABUIAMU TEXHUKHU
0€e30I1aCHOCTH;

4) onpedenenue NCTOUHMKOB XMMUYECKOH HHPOPMAIIUH, IONYIEHUE U AHAIIU3 €€, CO3aHIe
MH(POPMALIMOHHOTO MPOAYKTa U €ro Mpe3eHTaLus;

5) ucnonvsosanie OCHOBHBIX MHTEIUIEKTYaJIbHBIX ONEPALIMii: aHAIIM3A U CHHTE3a, CPABHEHHS U
cucTeMaTH3aluy, 0000IEeHNs U KOHKPETH3alHH, 8blsis/ieHue TPUIUHHO-CIECTBEHHBIX CBsI3€H U
nocmpoeHue JOTHYECKOT0 PacCyKAEHUS U YMO3aKI0UeHUs! (MHAYKTUBHOIO, 1€TyKTUBHOIO U 110
AQHAJIOTMM) HA MaTepHalle ECTECTBEHHO-HAYYHOI'O COJIEP KAHNUS;

6) ymenue co3naroT, NPUMEHATH U NPEOOPA30BBIBATH 3HAKH U CUMBOJIBI, MOJIEIIM M CXEMBI [T
peleHns yueOHbIX U M03HABaTEIbHbBIX 337ay;

7) ¢opmupoearnue n pazéumue 3K0NOTHYECKOTO MBINLIEHHS, YMEHUE IPUMEHSTH €TO B
MI03HABATEIBbHOM, KOMMYHHKATUBHOM, COLMAIIbHON MPAKTUKE U MPO(HECCHOHAIBLHON
OpHEHTALINY;

8) cenepuposanue unieit u onpenenenue cpeiCcTB, HEOOXOIMMBIX IS HX PEaIU3alHHY.

H1. IIpeomemnsie pesynomamer:

BbeInyCKHUK HAy4YuTCH:

® XAapaKTCPU30BaATh OCHOBHBLIC MCTOJbI ITIO3HAHUA: Ha6J'IIOI[eHI/IC, HU3MCPCHUC, OKCIICPUMCHT,

® ONUCHIBATh CBOWCTBA TBEP/BIX, )KUIAKUX, FA3000pa3HbIX BELECTB, BBIICIAA UX
CYIIIECTBEHHBIE PU3HAKHY;

®  PACKPBIBATh CMbICII OCHOBHBIX XMMUYECKUX MOHATUH «aTOM», «MOJIEKYIIa»,

«XMMHYECKHUH 2JIEMEHT»,  «IIPOCTOE BEIIECTBO», «CIOKHOE BEIIECTBOY,

«BAJICHTHOCTb», «XUMHUUYCCKaA pCaKIHA», UCITIOJIB3Ys 3HAKOBYIO CUCTEMY XHUMUHU,

®  PACKpBIBATh CMBICII 3aKOHOB COXPAaHEHHS MacChl BELIECTB, IIOCTOSHCTBA COCTaBa,
aTOMHO-MOJIEKYJISIPHON TEOPUH;

® pa3InYaTh XUMUYECKUE U (PU3HUECKUE SIBICHMUS;

® Ha3bIBaThb XUMHWUYCCKHUEC JJICMCHTHI,

® OIpEAEIATH COCTaB BELIECTB 10 UX (hopmynam;

® OMpeneNITh BAJIGHTHOCTh aTOMa HJIEMEHTA B COEIMHEHUSX;

® OIpCACIATH TUII XUMHYCCKUX peaKHHﬁ;

® HAa3bIBATh MMPU3HAKHU WU YCIIOBUA MMPOTCKAHUA XUMHUYCCKUX peaKHI/II\/’I;

®  BBUIBJISATH IPU3HAKHU, CBUJETEIbCTBYIOIINE O IPOTEKAHUN XUMHUUECKOM peakuu npu
BBIIIOJTHEHUHN XUMHUYECKOI'O OIIbITA,

e cocTaBiATh (OpMYIIbl OUHAPHBIX COEINHEHUIA;

® COCTaBJIATh YPAaBHEHHSI XUMHUYECKUX PEAKIIN;

e cobmoaThk NpaBuia 0e3onacHoi paboThl IPU MPOBEJCHUH OIBITOB;

® [0JIb30BaThCs JTAOOPATOPHBIM 000PYIOBAHUEM U MIOCYI0M;

®  BBIYHCIATE OTHOCUTEIBHYIO MOJIEKYIAPHYIO U MOJIIPHYIO MacCChI BEILIECTB;

®  BBIUUCIIATH MACCOBYIO JOJTF0 XUMHUYECKOTO DJIEMEHTA TI0 ()OpMYJIe COCTUHECHNUS;

®  BBIYUCIIATH KOJUYECTBO, 00BEM HIIM MacCy BEIIeCTBa M0 KOJIUYECTBY, 00beMy, Macce



peareHTOB WIH MPOJIYKTOB PEAKIIUH;

XapaKTepu30BaTh GU3MUECKUE M XUMUIECKIE CBOMCTBA MPOCTHIX BEIIECTB: KUCIOPOIa U

BOJIOPO/Ia;

MoJIy4aTh, COOMPaTh KUCIOPOI U BOJIOPOSI;

pacro3HaBaTh ONBITHBIM ITYTEM Ta3000pa3HbIC BEIIECTBA: KUCIOPOI, BOAOPOI;

pacKkpbIBaTh CMBICII 3aKOHA ABOTaJIpo;

PaCKpBIBATh CMBICII IOHATHH «TEIII0BOM 3P (EKT peakiium», «MOISPHBIA 00bEM»;

XapaKTepU30BaTh (PU3NUECKUE U XUMUYECKHE CBOMCTBA BOJIBI;

PacKpbIBaTh CMbICIT TTIOHATHS «PACTBOPY;

BBIYUCIISATh MACCOBYIO JIOJIFO PACTBOPEHHOTO BEIIECTBA B PACTBOPE;

MIPUTOTOBJISITH PACTBOPHI C OMPEICIEHHON MAaCCOBOM J10JI€M PAaCTBOPEHHOTO BEIIECTBA;

Ha3bIBaTh COCIMHEHUS U3YUYCHHBIX KJIACCOB HEOPIraHUYECKUX BEIIECTB;

XapaKTepu30BaTh GU3MUECKUE M XUMUIECKIE CBOMCTBA OCHOBHBIX KJIACCOB

HEOPraHWYECKUX BELIECTB: OKCHUJIOB, KUCIIOT, OCHOBAHUM, COJIEH;

ONPEAEINIATh NPUHAMICKHOCTDh BEUIECTB K ONIPEACICHHOMY KJIaCCy COCUHECHUI;

COCTaBIATh (POPMYJIBI HEOPTAHHMUECKUX COSIMHEHHUI N3YYEHHBIX KIIACCOB;

MIPOBOJIUTH OMBITHI, MOATBEPKAAIOIINE XUMHUUECKHE CBOMCTBA U3YUEHHBIX KJIACCOB

HEOPraHUYECKUX BEIIECTB;

pacrno3HaBaTh ONBITHBIM IYTEM PACTBOPBI KUCIIOT U WIEI0YEH MO0 N3MEHEHUIO OKPAaCKU

WHJIUKATOPa;

XapaKTEPU30BaTh B3aMMOCBSI3b MEXKIY KIaCCaMH HEOPraHMYECKUX COCTUHEHMUI;

packpeiBaTh cMmbich [lepuoanueckoro 3akona JI. 1. Menaeneena;

OOBACHATH (PU3HUECKHI CMBICT aTOMHOTO (ITOPSAKOBOT0) HOMEpa XUMHUYECKOTO

3JI€eMEHTa, HOMEPOB I'PYNIIbI U epuoa B nepuogudeckoit cucreme . . Menneneesa;

0OBSICHATH 3aKOHOMEPHOCTH M3MEHEHHSI CTPOSHUSI aTOMOB, CBOMCTB 3JIEMCHTOB B

Ipeaenax MajblX IEPUOIOB U IJIaBHBIX MOATPYIIIL;

XapaKTepU30BaTh XUMHUYECKUE AIEMEHTHI (0T BOJIOPO/Ia 10 KaJIbIIHsI) HA OCHOBE MX

MOJIOKeHUs B iepuoanueckoit cucreme Jl. . MenneneeBa u 0COOEHHOCTEN CTPOCHUS UX

aTOMOB;

COCTABJISITH CXEMbI CTPOCHHS aTOMOB TEPBHIX 20 3JIEMEHTOB MEPUOINUECKON cucTeMbl /1.

H. Menneneena;

PACKpBIBAaTh CMBICII MOHITUI: «XUMHUUYECKAsA CBS3bY, (QIEKTPOOTPULATEILHOCTDY;

XapaKTepU30BaTh 3aBUCUMOCTh (PU3UYECKIX CBOMCTB BEIIECTB OT TUMA KPUCTATUIUYECKOM

peLIETKY;

ONPEAENATh BUJ XUMUYECKON CBS3M B HEOPIraHUUYECKUX COCIMHEHUSIX;

n300pakaTh CXEMbI CTPOEHHUS MOJIEKYJI BEIIECTB, 00pPa30BaHHBIX PA3HBIMU BUIAMU

XUMHUUYECKHX CBSI3EH;

PAcKpbIBaTh CMBICIT TIOHATHHI «HOH», «KATHOH», «AHHOHY, «IJICKTPOJIUTHD,
CHEDJIEKTPOIUTBI, «IJEKTPOIUTAYECKAS TUCCOLNAIUA», KOKUCIUTEIbY, «CTEIECHb

OKHCIICHHS», «BOCCTAHOBUTEIIbY, KOKHCIIEHHE), «BOCCTAHOBJICHUE;

ONPEAENIATh CTENEHb OKUCICHUS aTOMa JIEMEHTA B COCIMHEHUU;

PacCKpbIBaTh CMBICII TEOPUU AJIEKTPOIUTUUECKON JUCCOLMALINH;

COCTaBJIATh YPABHEHHUS JIEKTPOJUTHUECKONU TUCCOLMALMU KUCIIOT, IIEJIOYEHN, COJIEH;



® OOBSCHSTBH CYIIHOCTD MTPOIECCa ICKTPOIUTHUCCKON TUCCOIMAIIUN U PEAKIIUH HOHHOTO
oOMeHa;

® COCTaBJIATH IOJIHBIE U COKpAIIEHHBIC HOHHBIC YPAaBHEHHS PEaKIuii 0OMEHa;

e  OmpenessATh BO3MOYKHOCTh MPOTEKAHKS PEaKIMii HOHHOTO 0OMEHa;

® [IPHUBOAMTH PEAKIMH, OATBEPIKIAIOIINE KAUSCTBCHHBIN COCTAB Pa3JIMYHBIX BEIECTB;

® ONpEessATh OKUCIUTEIb H BOCCTAHOBUTEIID;

® COCTaBJIATh YPaBHEHHUS OKHCIMTEIBHO -BOCCTAHOBHUTEIBHBIX PEaKIIHii;

e Ha3bpIBaTh (HAKTOPHI, BIUAIOIIME HA CKOPOCTh XMMUYCCKON PEaKInH;

e iaccu(UIUPOBATh XUMHUYECKUE PEAKIIUH 110 Pa3IMYHBIM IIPU3HAKAM,

® XapaKTEpU30BaTh B3aHMOCBS3b MEXKJY COCTABOM, CTPOCHHUEM M CBOMCTBAMHU
HEMETAJLIOB;

® [IPOBOJUTH OIBITHI 11O IMOJYUYECHHIO, COOUPAHUIO ¥ H3YUYECHUIO XUMHUYECKUX CBOMCTB
ra3o000pa3HbIX BEIIECTB: YIIIEKHCIOr0O ra3a, aMMHaKa;

® pacro3HaBaTh OMBITHBIM MTyTEM ra3000pa3HbIC BEIIECTBA: YIJICKUCIIBINA I'a3 U aMMHAK;

®  XapaKTepU30BaTh B3aMMOCBSI3b MEXKIy COCTABOM, CTPOCHHEM M CBOMCTBAMHU METAJLIIOB;

e Ha3bIBaTh OPraHUYECKUE BEIIECTBA MO UX (GOPMYJIe: METaH, 3TaH, STHUIICH, METAHOII,
9TAHOJI, TJIUILEPUH, YKCYCHAs KUCIIOTa, aMUHOYKCYCHAs! KUCIIOTa, CTeapUHOBAst KUCJIOTa,
OJIEHHOBAs KUCJIOTA, TIIFOK03a;

® OIICHUBATh BIMSHUEC XUMHUYECKOTO 3arpsI3HEHHsI OKPYXKAOIIEeH Cpe/ibl HAa OPraHK3M
YEIIOBEKA;

e IPaMOTHO 00OpaIIaThCs C BEMIECTBAMU B IIOBCEIHEBHOM KU3HHU,

e  OMNpeessITh BO3MOYKHOCTh MMPOTEKAHUS PEAKIMii HEKOTOPBIX MPEJICTaBUTEICH
OpPraHUYeCKHX BEIIECTB C KUCIOPOIOM, BOJOPOIOM, METAIJIAMH, OCHOBAHUSAMH,
raJloreHaMHu.

BbINyCKHUK MOJIYYUT BO3MOKHOCTH HAYUHTHCS:

*  8bI0BUSAMD U NPOBEPAMb IKCHEPUMEHMATLHO 2UNOME3bl 0 XUMUYECKUX CBOUCMBAX
gewecmes Ha OCHOBe UX COCMABA U CMPOEHUs, UX CNOCOOHOCMU 8CIMYNAMb 8 XUMUYECKUe
peaxkyuu, o xapakxmepe u npoOyKmax pasiudHblx XUMUYECKUX peaKyutl;

* Xapakmepuzoeamv 8euwecmsda no cocmasy, Cmpoenuio U C8oUCMaeam,
VCMAHABIUBAIOM NPUYUHHO-CTIEOCMBEHHbIE C8A3U MeNHCOY OAHHBIMU XAPAKMEPUCTIUKAMU
gewecmaa;

* cocmasnsime MOJEKYIApHbIE U NOJHbIE UOHHbIE YPAGHEHUs N0 COKPAUJEHHBIM UOHHBIM
VPASHEeHUsM,

*  NPOCHO3UPOBAMb CNOCODHOCTb 8eulecmea NPOsBIAMb OKUCIUMENbHbBLE UTU
80CCMAHOBUMENbHBIE CEOLICEA C YHEMOM CmeneHel OKUCIEeHUS JIeMEHMO8, 8X00AUUX 8 €20
cocmas;

* cocmasnsame YpagHeHUus peakyuli, Coomeemcmasayouux nociedo8amenbHoCmu
npespaujenuli HeOpeaHU4eckKux 6euecmes pasiuiHblX Kiaccos;

*  8b10BUSAMDb U NPOBEPSIMb IKCNEPUMEHMATLHO 2UNOME3bL O Pe3YIbmamax
8030elicmeus pasiuidHblx PaKmopos Ha usmeHeHue CKOPOCmU XUMUYECKOU Peakyuil;

* UCnonb308amsb NpUOOPeménHbLe 3HAHUSA 0I5 IKOIOSULECKU 2PAMOMHO20 NOBEOEHUs 8
OKpyorcaioweli cpeoe;



* UCNnoIb308amb NPUOOPEMEHHbBIE KTTOUesble KOMNEeMeHYUU NPU 8bINOTHEHUU NPOEKMO8
U YueOHO-UCCIe008amenbCKUX 3a0ay NO U3YUEeHUIO CE0UCME, CNOC0O08 NOYYEHUs U
PACNO3HABAHUS BEUYECE;

*  00bEeKMUBHO OYEHUBAMb UHPOPMAYUIO O 8eUeCMBAX U XUMULECKUX NPOYeCccax,

*  KpUmuyecku OmHOCUMbCA K NCe80OHAYUHOU UHopMayuu, Hedo6pOCco8eCmHOll
peKame 8 cpedCmeax Macco8ou UuH@opmayu;

* 0CO3HABAMb 3HAUEHUE MeOPeMUeCKUX 3HAHULL N0 XUMUU 01 NPAKMUYECKOU
0esimenbHOCU YeN08eKd,

* co30ar0m MoOenu U cxemul 05 peuleHUs Y4eOHbIX U NOZHABAMENbHBIX 3A0al,
NOHUMAMb HEOOX0OUMOCMb COONI00EHUsL NPEONUCAHUL, NPeONaA2aeMblX 8 UHCMPYKYUSX NO
UCNOIb308AHUIO JIEKAPCE, CPEOCE ObIMOBOU XUMUU U OP.



MECTO YYEBHOI'O IPE/IMETA B YYEBHOM IIVIAHE

@DenepanbHbI roCy1apCTBEHHBIN 00pa30BaTEeIbHBIN CTAaHAAPT MPEIyCMaTPUBAET U3YYEHHUE Kypca XMMHH B OCHOBHOMW IIKOJE KaK COCTaBHOM
4acTH NpeIMeTHOHN o6acTu «EcTecTBeHHOHAYYHbIE IPEIMETBI».

Kypc xumun B 8—9 kiaccax paccuntan Ha 2 yaca B Henmenio B oObeme 140 ydueOHBIX yacoB. M3ydeHHe 3TOTO Kypca JaeT BO3MOXKHOCTH
BBIITYCKHUKY OCHOBHOM ILKOJIBI ycrienHo caath OI'D o XumuM Kak rnpeamera o Beloopy.

[Ipemnaraemslii Kypc, XOTsl 1 HOCUT OOLIEKYIbTYPHBIM XapaKTep U HE CTaBUT 3a]ady NpoecCHOHAIBHON MOATOTOBKH 00yYaromuXxcs, TeM He
MeHee, MI03BOJISIET UM ONPEAETUTHCS C BBIOOPOM NMpoduist 00yueHus B cTapliel HIKoJIe.

YYEBHO-METOAUYECKOE OBECIIEYHEHHUE

YMK «Xumusa. 8 knacc»

1. Tabpuensua O. C. Xumus. 8 kiacc: yueOHUK 1iisi 00meodpa3oBatenbHbix opranusamuii / O. C. T'abpuensia, U. I'. Octpoymos, C. A. Crnagkos.
— M.: IIpocseuienue, 2019

2. Taopuensa O. C. Xumusa. Meroanueckoe mocodue s 8 kiacca ydeOHoe mocoOme st oOmeoOpa3oBaTenbHbix opranm3anuii / O. C.
I'abpuensn, 1. B. Akcénoa, U. I'. OctpoymoB. — M.: IIpocsemenue, 2019

3. Tabpuensn O. C. Xumus. COOpHUK 3a7au W ympaxHeHHil. 8 kiacc: ydeOHoe mocobue i obiieodpazoBatenbHbix opranusanuii/ O. C.
INabpuensu, U. B. Tpurybuak M.: [Ipocsemenue, 2019

4. Tabpuensn O. C. Xwummsa. Terpaap [ 51a0OpaTOpPHBIX OMNBITOB M MpaKTUYeCKUX paboT. 8 kiacc: ydyeOHOe mocodue s
obmeoOpa3zoBatenbHbIx opranuzanuit / C. ['abpuensy, U. B. Akcénosa, . I'. OctpoymoB. — M.: IIpocsemenue, 2019

5. Taopuensa O. C. Xumus. Pabouas terpanb. 8 kiacc: ydeOHoe mocobue s obmeodpazoBatenbubix opranusanuii / O. C. I'abpuensH, C. A.
Cnankos, U. I'. OctpoymoB. — M.: [Ipoceemenue, 2019

YMK «Xumusa. 9 knaccy

1. Tabpuensu O. C. Xumus. 9 xiace : yueOHHK Jiis o0nieoopazoBarenbHblx opranusanuii / O. C. Tabpuensn, M. I'. Octpoymor, C. A.
CnanxoB. — M.: IIpocsemenue, 2019

2. Tabpuensu O. C. Xumusa. Metoandeckoe nocodue s 9 knacca: yuaed. mocobue ans odmeodpazoBarensHbix opranmsanuii / O. C. ['abpuensH,
. B. Akcénosa, 1. I'. OctpoymoB. — M.: IIpoceemenue, 2019

3. Tabpuensu O. C. Xumus. COOpHHMK 3a/au U yHOpaxHEeHUH. 9 kiacc : ydyeOHoe mocobue ans obmeodpazoBaTenbHbIx opranusanuit/ O. C.
INabpuensu, U. B. Tpury6uak. M.: [Ipocsemnienue, 2019

4. Tabpuensa O. C. Xwummsa. Terpamp s 1aOOpaTOPHBIX ONBITOB M TMPAKTHUYECKWX pabor. 9 kimacc : ydeOHOe mocoOue s
obmieoOpa3zoBarenbHbx opranuzanuii /O. C. I'abpuensn, U. B. Akcénona, U. I'. OctpoymoB. — M.: [Ipocsenienue, 2019

5. Taopuensa O. C. Xumus. Pabouas tetpans. 9 kiacc : yueOHOe mocodue Juis oomeodpazoBaTebHbIx opranu3zaiuii / O. C. ['abpuensH,
C. A. Cnagkos, U. I'. OctpoymoB. — M.: [Ipocsenienue, 2019



Hugpopmayuonnwie cpedocmea
NHTtepHeT-pecypcesl
1. http://www.alhimik.ru [IpeacraBnensl pyOpuUKH: COBETH aOUTYPUEHTY, YIUTEIIO XUMHH, CIIPABOYHUK (0YEHB OOJIbIIas 1o100pKa TabIuIl 1
CIPAaBOYHBIX MATEPUAIIOB), BECEIIasi XUMUsI, HOBOCTH, OJIMMITHA/IbI, KyHCTKaMepa (Macca MHTEPECHBIX HCTOPUYECKHUX CBEIICHHI).
2. http://www.hij.ru XKypnan «Xumust 1 ’KM3HbY» MOHATHO M 3aHUMATEIHHO PAaCCKa3bIBae€T 000 BCEM MHTEPECHOM, YTO MPOUCXONT B HAYKE M B MHPE, B
KOTOPOM MBI JKUBEM.
3. http://chemistry-chemists.com/index.html DekTpoHHBIH KypHAT «XUMHKH H XUMHU», B KOTOPOM IPEICTABICHO MHOYKECTBO
OTIBITOB 110 XUMUH, 3aHUMATEIBHOIN HH(OPMAIIHH, TTO3BOJISIONICH YBIICYh YUCHHUKOB SKCIIEPUMEHTAIBHON YaCThIO MTPEIMETA.
. http://c-books.narod.ru BceBo3moskHas tuTepaTypa o XHUMHUH.
. http://www.drofa-ventana.ru M3BecTHOE M31aTeNbCTBO Y4eOHOM IUTEpaTypbl. HOBUHKHM HAy4YHO-NOMYJISIPHBIX ¥ 3aHUMATEIIbHBIX KHHUT 110 XHMHUH.
. http://1september.ru XKypnan mis yanrteneit 1 He TOJIBKO. bojbioe konmnyecTBo paboT yYSHHKOB, B TOM YHCIIE M UCCIIEA0BATEILCKOTO XapaKTepa.
. http://schoolbase.ru/articles/items/ximiya Becepoccuiickuii IIKOIBHBIN MOPTA CO CChUIKAMU Ha 00pa30BaTeIbHbIE CAaHThI IO XUMUH.
. www.periodictable.ru COOpHUK cTaTell 0 XUMUYECKHUX AJIEMEHTaX, WTIOCTPUPOBAHHBINA AKCIIEPUMEHTOM
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KajsienagapHo- TeMaTHYeCKO€ IJIAHNPOBAHHE
8 Kiacc

No JHara HavanbHble NOHATHA ¥ 3aKOHBI XuMuu (21 u) Kom-
1aH dakt BO
4acoB
1 [Ipenmer xumuu. Posib XMHM B )KU3HU YeIIOBEKa
2 MeTo/1bl U3y4eHHs] XUMUU
3 BxonHas quarnoctuyeckasi pabora
4 ArperatHble COCTOSIHHSI BEILIECTB
S) I1. p Ne 1 «3nakoMcTBO ¢ 1abopaTtopHbIM obopynoBanueM. Ilpasuna Th npu paboTe B KabHHETE XUMUN
6 Ou3nyecKue sIBICHUS B XUMHUH
7 I1.p.Ne 2 «AHanu3 MOYBBI»
8 ATOMHO- MOJICKYJISIPHOC
yueHue. XUMHUYECKHUE IIEMEHTHI
9 3HAKU XUMUYECKUX
AJIEMEHTOB.
10 [Tepuoamdeckas Tabiuia XuMuIeckux snemerTos /1. U.
Menneneena.
11 XuMuyeckue GopMyJisl
12 Xumnueckue GopmyIibl
13 BanentHOCTB
14 BanentHocThb
15 XHWMHYECKUE PEAKIUN.
16 3aKOH COXpaHEHMsI MAcChl BENECTB. XMMHUECKHE YpPaBHEHUS
17 XVMMHUYECKUE YPABHEHUS
18 TuIbl XUMHYECKUX PEAKIIUI
19 TuIbl XUMHUECKUX PEaKIHil
20 [ToBTOpenue u 00001eHNe TeMbl «HavanbHbIC MOHATHS U 3aKOHBI XUMUW)
21 K.p.Ne 1 «HavanpHble OHATHS M 3aKOHBI XUMHUN»
Ba:xxHeiiniue npeacraBuTe/ M Heoprannieckux Bemiects. Kosmmyecrsenubie oTHOmMEHHs: B xumuu (18 1)
22 Boznyx u ero cocras.Kuciopo.

23




24 IT. p.Ne3 «ITonyuenue, cobupanue U pacrio3HaBaHUE KUCIOPOIa»
25 OKcuIbl
26 Bonopon
27 IT.p. Ned «ITonydyenne, coOupaHue U pacro3HaBaHUE BOJIOPOIA»
28 Kucnorer
29 Commn
30 KonudectBo BemecTsa
31 Pemenue pacdeTHbIX 3a1a4
32 MoutsipHbIii 00beM
ra3z000pa3HbIX BEIICCTB
33 PacyéTpl Mo XMMHYECKUM YpaBHEHHSIM
34 Pacy€Thl MO XUMUYECKHM ypaBHEHUSM
35 Boga. OcHoBanus
36 PactBopbl. MaccoBasi 1oyisi pacTBOPEHHOTO BEIICCTBA
37 [1.p. No 5 «IIpuroroBnenue pacCTBOPOB COJICH C UX 3aJJaHHON MacCOBOM JTOJICH»
38 O06o01IeHre 1 cucTeMaTr3aIis 3HaHU| 110 TeMe: «BaykHelIue mpeIcTaBUTEIM HEOPTaHMYECKUX BEIIECTB.
KonndecTBeHHBIC OTHOIICHHSI B XUMUW)
39 K.p.Ne2 o Teme: «Baxnelmme npencTaBuTeNIn HEOPraHWYECKUX BemecTB. KoandecTBEHHBIC OTHOIICHHS B
XUMHUH
OcHOBHBIE KJIacChl Heoprannyeckux coequnenuii (10 v)
40 Oxcupl: Ki1accu(uKanus 1 CBOHCTBA
41 OcHoBanusl: K1accuUKaIms 1 CBOHCTBA
42 Kucnorer. Knaccudukarms kucior
43 CBoIICTBa KUCIIOT
44 Knaccugukanus cone
45 CaoiicTBa coJeit
46 I'eneTnueckas CBs3b MKy KIIaCCAMH HEOPTaHNYECKHUX BEIIECTB
47 IT.p. Ne 6 «Pemenne SKCIIepUMEHTATBHBIX 337129
48 O06o01IeHne u cucTeMaTu3anus 3HaHui 1o TeMe. «OCHOBHBIE KJIACChl HEOPTAHHUECKUX COCTUHEHHI)
49 K.p. Ne3 1o treme: «OcCHOBHBIE KJIACCHI HEOPTAHUYECKUX COCTMHECHUIN
Ilepuoaunuecknii 3akoH u Ilepnoanueckas cucrema xumuieckux 3jemMeHToB /[. . MenpneneeBa u crpoenne aroma (8 4)
50 EcTecTBeHHBIE ceMelicTBa

XUMHUYCCKUX 3JICMCHTOB.




AMQOTEpHOCTH

o1 Otkpertue Jl. U. MenaeneeBsiM
[Tepunoanyueckoro 3akoHa
52 OCHOBHBIE CBEJIEHUS O CTPOEHUH aTOMOB.
53 CtpoeHune IEKTPOHHBIX YPOBHEH aTOMOB XuMu4eckux deMeHToB No«Nel-20 B Tabnune JI. Y. Menneneena.
54 [lepronnueckuii 3aKOH
. Y. MenneneeBa u CTpOEHHE aTOMa
55 XapakTepucTHKa XUMHYECKOT0 3JIEMEHTA Ha OCHOBAaHUH €T0 MOJIOXKEeHUs B [leproandeckoil cucreme
56 XapakTepucTuKa XMMHYECKOT0 3JIEMEHTa Ha OCHOBaHUU ero nosioxenus B [lepuoanueckoii cucreme
57 3nauenue [leproandeckoro 3akona u [lepuognueckoi cuctembl xumuueckux 3semMeHToB [[. . Menneneena
Xumuueckas cBsi3b. OKHCJIMTEIbHO-BOCCTAHOBUTEIbHBIE peakuuu (11 1)
58 HonHasg xuMHu4JecKkas CBsA3b
59 KoBanenTHast xumMudeckas CBA3b
60 KoBaneHnTHast moyisipHasi XUMU4eCKasi CBSI3b
51 MeTtannnueckass XuMHUYecKas CBA3b
62 CreneHb OKUCICHUS
63 OKHCIIUTEIIbHO- BOCCTAHOBHUTEIIBHBIC PEAKIIUU
64 OKHCIIMTEIbHO-BOCCTAHOBUTEIHHBIC PEAKIIHH
65 O606mmenue u cucremarusanus 3HaHui Mo TeMaM: «[13 u [ICXDO» u «Ctpoenue Bemectsa. OBP»
66 KontponbHas padora no temam: «I13 u IICX3» u «Crpoenue Bemecra. OBP»
67 Pemenue pacueTHbIX 3a1a4
68 [TpomesxyTouHas arrectanus

Pe3zepe — 2 uaca - «Pewienue pacuemmnuix 3a0au»




9 kjaacc

Ne [ara Tema ypoka dopma Buabl yueOHo# qesiTeJIbHOCTH
n/n Ilnan dakT OpraHu3anumn
ypoOKa
IloBTOpEeHue u 00001IeHHeE CBeIeHUIT M0 Kypcy 8 kiacca. XuMuueckue peakuuu (5 4)
1 Krnaccudukanus Ypok ycBoeHus | XapaKTepH3yIOT OKCHIBI, THIPOKCHIBI (OCHOBAaHUS, aM(pOTEePHBIC
HEOPraHMYECKUX BEIECTB U UX | HOBBIX 3HAHUN | TUAPOKCHUABI, KHCIOPOACOEpKAIINEe KUCIOThI) U COJU MO IUIaHY:
HOMEHKJIaTypa coCTaB, CrIocOObI 00pa30BaHMs Ha3BAaHUI, XapaKTePHBIC CBOMCTBA
u nony4yenue. Kiaccubuuupyor oKCUabl, THAPOKCUIBI
(ocHOBauwMsI, aM()OTEPHBIC TUAPOKCUIBI, KHUCIOPOCOICPIKAIIIHEC
KHUCIIOTHI) U COJIU M0 PA3IMYHBIM MIPU3HAKAM. YdaTcs
MOATBEPKIATh XapaKTEPUCTUKY OTIACIBHBIX MTPEACTaBUTENICH
KJIACCOB HEOPTaHMUYECKUX BEIIECTB YPaBHEHUSIMU
COOTBETCTBYIOIINX PEaKIIMii. PaCKphIBatOT B3aUMOCBS3b MEKITY
KJIACCAaMH HEOPTraHMYECKHX COeTMHEHUH, KaK TeHETUYECKYIO
2 Knaccudukanust xumuueckux | Ypok ycBoeHUs | OOBICHSIOT MOHATUS «XUMHUYECKAs PEaKIIUsy, «PEaKIuu
peaxIuii Mo pa3IMuHbIM HOBBIX 3HAHUH | COCAMHEHHUS», «PEAKIIUU PA3II0KEHU», «PEaKIIMH OOMEHa,
OCHOBaHUSIM «PEeaKINH 3aMEIIEHUs, «PEAKIINN HEUTPATU3aIII,
3 BxonHas auarnoctuyeckas YPpOK KOHTPOJISL | «IK30TEPMHUECKUE PEAKIIUHNY, «IHIOTEPMUYECKHE PEAKIIUNY,

paborta

3HAHUH

«00OpaTUMbIE peakIumy, KHEOOPATUMbIC PEAKIIUI,
«OKHCITUTEIIbHO-BOCCTAHOBUTENBHBIE PEAKIIUNY, «TOMOTCHHBIE
PEaKIMNY, «TeTEPOTCHHBIC PEAKIINNY, «KATATUTUICCKAE PEaAKIIUN,
«HEKATATUTUYECKHE PEAKIIUN», «TeTJIOBON A(P(HEKT XUMHUECKON
peakuny. Kimaccupumupyror XuMruiecKkue peakiiuu mo
pa3IMYHbIM OCHOBaHUSIM. OTpenestoT OKUCIUTEND U
BOCCTaHOBHUTEITh, IIPOIIECCH OKUCIICHUS M BOCCTAHOBIICHHUS.

Ha6m011a10T 1 OINMCBIBAKOT PCAKIIMU MCIKAY BCIICCTBAMU




[TonsiTue 0 ckopocTH
XAMHUYECKOW PEaKIUU.

Ypoxk —
UCCJIEJOBaHUE

OOBSCHSIOT UTO TAKOE «CKOPOCTh XUMHUUYECKOM peakium.
APTYMEHTHPYIOT BBIOOp €IMHUIl U3MEPCHHSI. Y CTAHABIMBAIOT

Karamuz

MPUYMHHO-CIICCTBEHHBIE CBS3H BIHMSHUS Pa3IUYHBIX (PaKTOPOB HA
CKOPOCTh XUMHUYCSCKHMX peakiuii. HaO01atl0T 1 ONUChIBAIOT
PEAKIMK MEX]Ty BEIIECTBAMHU C TTIOMOIIBIO PYCCKOTO (POIHOTO)
SI3bIKA U SI3bIKA XUMUHU. [IpOBOAST OMBITHI, MOATBEPKIAOIINE
BaBUCUMOCTb CKOPOCTH XUMHYECKOW PEaKIUU OT Pa3InUHbIX
(hakTOpOB

Xumuuec

KHe peaknuu B pactopax (10 )

DIIEKTPOIUTHIECKAS
JIUCCOLIAAIUS

Ypok -
UCCIIeIOBaHHE

XapaKTepmymT HOHATHUSA «QJICKTPOJIUTHYCCKAA AUCCoIanus»,
QJICKTPOJIUTLI», «KHCIJICKTPOJIUTLI». YcraHaBIuBaoT IMPUYKUHHO-
CICACTBCHHBIC CBA3U MCXKIY HpI/I‘[)OI[OfI QJICKTPOJUTA U CTCIICHBIO
€ro Jucconuaiumu. YcraHaBIuBaroT MMPUYIUHHO-CJICACTBCHHLBIC
CBA3H MCXKIAY THIIOM XHUMHYCCKOM CBSI3HU B QJICKTPOJIUTC U
MECXAaHHU3MOM €TI0 JUuCCoanuu.

OCHOBHBIE TIOJIOKEHUS
TEOPUH BJIEKTPOJIUTHUCCKON
nuccormaruu (TO/I)

Ypok ycBoeHHUs
HOBBIX 3HAHUU

XapakTepu3yrT MOHITHS «CTEIICHb IUCCOIUAIINNY, «CUTbHBIC
AIICKTPOJUTHI», «CIA0BIC DIICKTPOIHUTHIY, «KKATHOHBIY, «AHUOHBIY,
«KHUCJIOTBI», «\OCHOBaHU», «CoJIn». COCTaBISAIOT YPaBHCHHS
AIEKTPOIUTUYECKON AUCCOIMALMH KUCIOT, OCHOBAHHUM U COJIEH.
NnnrocTpupytoT npuMepaMu OCHOBHBIE MOJIOKEHUS TEOPUHI
ANEKTPOIUTUYECKON JUCCOLIUAIINH.

Pa3nuyaroT KOMIIOHEHTHI J0KA3aTeNbCTB (TE3UCOB, apTyMEHTOB U
(bOopMBI JOKA3aTEIbCTBA)

XapakTepus3yrT O0II1e XUMUYECKHUE CBONCTBA KUCIIOT C TIO3UITUH
TEOPHH JIEKTPOIUTHUECKON nucconuanuu. CoCTaBIsIOT
MOJIEKYJISIPHBIE, TTOJTHBIE U COKPAIIEHHBIE HOHHBIE YPAaBHEHUS
peaKkMii C y4acTHEM KUCTIOT. APTyMEHTHUPYIOT BO3MOKHOCTh

Xumudeckue cBoiicTBa KuciaoT | KomOuHMpoBaH
B cBeTe TO/[ HBIN YPOK
XUMUYECKUE CBOWCTBA KHUCIOT Ypok-

B cBeTe TO/I MIPAaKTUKYM

MPOTEKAaHUS PEaKIMil C yuacTHEM KUCIIOT Ha OCHOBE MTpaBuiIa
beproinne u psina akTHUBHOCTH MeTaJTOB. [IpOBOJSAT ONBITHI,
MOJITBEPIKIAIOIINE XUMUYECKHE CBONCTBA KUCIIOT, C
co0uTro/IeHreM paBUil TEXHUKU Oe3onacHocTH. Habmronaor u
OTMKCHIBAIOT PEAKIUH C YUaCTUEM KHUCIIOT C IIOMOILBIO PYCCKOTO
(pPOIHOTO) SI3BIKA U SA3BIKA XUMUU




10

XuMu4yeckue CBOICTBa
OCHOBaHUN B CBETE TEOPHUU
BIIEKTPOIUTUYECKOMN
mrccoIanuu

KomOunaupoBan
HBIN YPOK

CoCTaBIAIOT MOJICKYJISIPHBIE, TTOJTHBIC U COKPAIICHHBIC HOHHBIC
YpaBHEHUS PEAKIM C y4aCTHEM OCHOBAHUM. APTryMEHTHPYIOT
BO3MOKHOCTh ITPOTEKAHUS PEAKIIUN C y4acTHEM OCHOBAaHUM Ha
ocHOBe nipaBwiia bepromie. [IpoBOAAT OMBITHI, TOATBEPKIAIOIIIEC
XHMHUYECKHE CBOMCTBA OCHOBAHUM, C COOJIIOICHUEM MPABHII
TeXHUKH Oe3omacHocTd. HaOIroaaroT U ONMKMCHIBAIOT PEAKIIUU C
Y4aCTHEM KHCJIOT C ITOMOIIBIO PYCCKOTO (POIHOTO) SI3bIKA H SI3bIKA
XUMUHU

11 XHWMHYECKHE CBOMCTBA COJICH B | YPOK YCBOGHHUS | XapaKTEepPU3YIOT OOIIHNE XMMUYECKHE CBOMCTBA COJIEH C TIO3UITUI
CBETE TEOpUHU | HOBBIX 3HAHUW | TEOPUU IEKTPOJUTHUECKOM aucconranuy. CoCTaBIsSIIOT
DIIEKTPOIIUTUYECKON MOJIEKYJISIPHBIE, TTOJIHbIE U COKPAIIEHHBIE HMOHHBIE YPABHEHHUS
CCOLMalluU peaxkuii ¢ yuactueM cojieil. ApryMeHTUPYIOT BO3MOKHOCTh
MIPOTEKAHUS PEaKINil C yuacTHEM COJIe Ha OCHOBE IIpaBHiia
beptome. I[IpoBOAST ONBITHL, TOATBEPKIAIOIIUE XUMUYECKUE
CBOIICTBa coJIei, C COOIIOIEHNEM IPABHUII TEXHUKU O€30MaCHOCTH.
Ha6mronaroT v OMUCHIBAIOT PEAKIIMK C YIaCTHEM COJIEH C
MOMOIIBIO PYCCKOTO (POJTHOTO) A3BIKA U S3bIKA XUMHH
12 [TonsaTHe o ruaponuse coneu KomOuHMpoBaH | YcTaHaBiIMBarOT 3aBUCUMOCTb MEX/1Y COCTaBOM COJIM U
HBIH YpOK XapaKkTepoM T'HApou3a. AHAIM3UPYIOT CPeay pacTBOpPa COJH C
MOMOIIbI0 UHAUKATOPOB. [IpOrHO3UPYIOT THUII THIPOTIN3a COJIU Ha
OCHOBE aHAJIN3a ero (GopMyJibl
13 [Lp. Ne 1. Pemienune VYpox - VYuyarcs oOpamatecsi ¢ Ja0OpaTopHBIM 00OpyAOBaHUEM U
AKCIEPUMEHTAIBHBIX 3a4a4 110 MIPaKTUKYM HarpeBaTelbHBIMU NPUOOPaMU B COOTBETCTBHUM C IpaBUIAMH
TeMe «DIEeKTPOIUTHYECKAS TEXHUKU Oe3omacHocTH. HabmtonaroT CBONCTBA 3JIEKTPOJIUTOB U
JUCCOLUALIUSY OPOUCXOJAIIUX C HUMH siBIeHHH. HalmogaroT u onuchIBaroT
peaKuu ¢ y4acTHEM DJIEKTPOJIUTOB C IOMOIIBIO €CTECTBEHHOTO
(pyccKOoro MM pOJHOTO) si3blKa U s3bIKa XUMHUH. DOpMYIHPYIOT
BBIBOJIbI 110 pe3yJIbTaTaM MIPOBEIEHHOTO SKCIIEPUMEHTA
14 O60061enue u Ypok OO000IIAOT ¥ CUCTEMATH3UPYIOT CBOU 3HAHHUS 10 TEME:
CHUCTEMATH3alMs 3HAHUH 110 00001EeHns 1 «XMMHYECKHE PEAKLIMU B PACTBOPAX IEKTPOJUTOBY. [[puMeHstoT
TeMe «XMMUIECKUE PEAKIMK | CHCTEMATH3AlH | ya pakTHKE paHee U3ydeHHbI MaTepHal, paboTas 110 TPYIIaM C
B PacTBOPAX JJIEKTPOIUTOB) Y 3HaHUI 3a[aHUAMH Pa3HOTO YPOBHS CJI0KHOCTH
15 K.p.Ne 1 o reme VYpok koHTpoas | [IpumeHstoT Ha pakTUKe paHee U3yYEeHHBIN MaTtepual, padoras 1o

«XUMHUYECKHUE pC€aKluu B

pacTBOpax AJIEKTPOJIUTOB

Tpynmnam ¢ 3aJlaHusIMU Pa3HOTO YPOBHS CIIOKHOCTH, BBITIOTHSIOT
KOHTPOJIbHYIO paboTy.




HemeTanabl U uxX coeiHeHus (25 4)
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OO1m1ast XxapaKTepUCTHKA
HEMETAJLIOB

Ypoxk —
UCCIIeTOBaHHE

OOBACHSIOT YTO Takoe HeMeTauibl. CpaBHUBAIOT aJLIOTPOITHBIC
BUJIOM3MEHEHUA KUCI0poa. PacKkpbeIiBaTh NPUYMHBI AJTIOTPOITHH.
XapakTepu3yrT XUMHYECKUE 3JIEMEHThI-HEMETAJIIIBI M TIPOCTHIC
BEIIIECTBA-HEMETAJIJIbI: CTPOCHUE, GU3HUCCKUE M XUMHUCCKHUE
cBoicTBa HeMETaIOB. OOBSACHSIOT 3aBUCUMOCTD OKUCIUTEILHO-
BOCCTAaHOBHUTEIBHEIX CBOMCTB 3JICMEHTOB-HEMETAIIOB OT MX
1oJ10xeHus B llepnoanueckon cucreMe XuMHUECKUX AIIEMEHTOB

17

Obwas
XapaKTEPUCTHKA FIIEMEHTOB
VIIA rpynmsl — rajioreHoB

KomOunupoBan
HBIN YPOK

XapakTepusyroT CTpoeHue, PU3ndYeckrue U XMMHUUECKHUe CBOICTBa,
MOJIy4eHUE U MPUMEHEHHUE TaJIOT€HOB B IJIaHEe 0011Iero,
0COOCHHOTO U €IMHUYHOTO. Y CTaHABIMBAIOT MPUYUHHO-
CJICICTBEHHBIE CBSI3U MEXK/y CTPOCHHEM aTOMa, XUMUYECKON
CBS3bI0, TUIIOM KPUCTAJUTMYECKOM PEIIETKH raloreHoB, UX
(UBUYECKUMU U XUMUYECKUMU CBOMCTBAMH

18

COGI[I/IHGHI/IH TraJJIOIrCHOB

Ypok ycBoeHHUs
HOBBIX 3HAHUU

XapakTepu3yloT COCTaB, (U3MYECKHE M XHUMHYECKHE CBOWCTBA,
IIOJIydeHUE W INPUMEHEHHE  COCIMHEHMM  TaJOreHOB  C
UCIIOJIb30BAaHUEM PYCCKOTO (POIHOTO) SI3bIKA U A3bIKa XUMHH.
HaspiBatoT coenuHeHHs] TaJOreHOB IO (OpMyJe U COCTaBISIOT
dopMynbl 1O MX Ha3BaHUIO. YCTaHABIMBAIOT IPUYUHHO-
CIE/ICTBEHHBIE CBSI3M MEXKIAYy XHUMHUYECKOW CBSI3bIO, THUIIOM
KPUCTAJUIMYECKOW  PELIETKHM  COCAMHEHMH  TaJlOr€HOB,  HX
(GU3NYECKUMHU U XUMUYECKUMU CBOWCTBAMHU.

[TpoBoasT, HAOMIOAAIOT U ONMUCHIBAIOT XUMHUUECKUH SKCIEPUMEHT
[0 PAacClO3HABAHUIO TaJOI€HU]I-MOHOB C COOJIIOJIEHUEM MpaBUII
TE€XHUKU 0€30IaCHOCTH.

BhIIONHAIOT pacyeTsl M0 XUMUYECKUM (opMysiaM U ypaBHEHHUSIM
peaxkLtii, IPOTEKAIIIUX C YYaCTUEM COCIMHEHUM raJOreHOB
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I[T.p.Ne 2. «M3y4ueHme CBOHCTB
COJISTHOM KUCIIOTBI»

Ypok-
MPAKTUKYM

Vyarcs oOpamarscsi ¢ Jab0paTopHbIM  00OpyAOBaHUEM U
HarpeBaTeIbHBIMU TPUOOpPaAaMU B COOTBETCTBHUU C IPaBHIIAMH
TexHukHu Oe3omacHocTH. HaOmromaroT CBOWMCTBA AIEKTPOJIUTOB U
MPOMCXOAAIIMX C HUMH sBJAcHUH. HaOmromgaroT M ONMCHIBAIOT
PCaKIMU C y4acTHEM OJJIEKTPOJIUTOB C IOMOIIBI0 €CTECTBEHHOTO
(pyccKoro WM POIHOTO) SI3bIKA U S3bIKA XUMHUU. DOPMYIHPYIOT
BBIBOJBI 11O pe3yJ'II)TaTaM HpOBe)IeHHOFO BKCHepI/IMeHTa
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OO01mas xapakTepuCcTHKa

yeMeHToB VI A -

KomOunupoBan
HBII YPOK

I[aIOT O6H_IyIO XapaKTCPpUCTHUKY aToOMaM, IIPOCTBIM BCHICCTBAM H
COCAMHCHUAM XaJIBbKOT'€CHOB B 3aBHCHMOCTH OT HUX IIOJIOXXCHHA B




xanpkoreHoB. Cepa

[Tepuoanueckoil cucreme. XapakTEpU3YyIOT CTPOCHUE, aJIIOTPOIIHS,

bu3nyYecKue W XMMHYECKHE CBOWCTBA, MOTYyYCHUE U MPUMEHEHUE

cepbl. YCTaHABIMBAKOT IPUYUHHO-CIEICTBEHHBIE CBSI3H MEXKIY

CTPOCHUEM aTOMa, XMMHYECKOM CBSI3bIO, TUTIOM KPUCTALIMYECKON

pemméTku cepbl, € GU3NIeCKUMH U XUMHUYECKUMU CBOMCTBAMH.
BEIOTHSIOT pacy€Thl 0 XUMUYECKUM (hopMynaM U ypaBHEHUSIM
peakLtii, MPOTEKAIOIINUX C YYACTUEM CEPBI.
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CepoBoi0po1 U CyIbGUIbI

KomOunupoBan
HBIN YPOK

XapakTepu3yroT coCTaB, (PU3UYECKHE U XMMHYCCKUE CBOMCTBA,
MOJIYYCHUE U IIPUMCHCHUE COSIUHECHUM CEPhI B CTCIICHH
OKHCJICHHS -2 ¢ UCIIOJb30BAaHUEM PYCCKOT0 (POIHOIO) s3bIKA U
sI3bIKa XUMHUHU. Ha3pIBalOT COeMHEHNUS CePhI B CTCIICHH
okucieHus -2 mo popmysie 1 CoCcTaBIsAOT GOPMYIIBI IO UX
Ha3BaHU0. COCTABIISIOT MOJICKYJIIPHBIC M HOHHBIC YPaBHCHHS
peaKIui, XapaKTepU3yIOIUe XUMUICCKUE CBOMCTBA COCIMHCHHIMA
Cephbl B CTCIICHH OKUCIICHHS -2.
OMNHUCHIBAIOT MPOIECCHl OKUCICHUSA-BOCCTAHOBJICHHS, ONPEACIISIOT
OKHUCIUTEIb M BOCCTAHOBUTEIb W COCTABJISIIOT JJICKTPOHHBII
0ajaHC B peaklUsIX C Y4aCTHEM CEepPbl B CTCIICHU OKHCICHUS -2.
YcTaHaBIHBAOT MPUYUHHO-CJICICTBEHHBIC  CBSI3U  MEXIY
XUMUYECKOH  CBS3bIO, THUIIOM  KPHCTAUTMYECKOW  pEHIETKH
COCITMHEHUH Cephl, UX (PU3NICCKIMH U XHMHYECKUMHU CBOMCTBAMH
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KI/ICHOpO)IHHe COCAUHCHMUS CCPBIL

KomOunupoBan
HBIN YpOK

3anuceiBaloT (OPMYIIbI OKCUIOB CEphl, Ha3bIBAIOT MX, OMHCHIBAIOT
CBOMCTBA Ha OCHOBE 3HAHWM O KHCIIOTHBIX OKCUJAX.
XapakTepu3yloT COCTaB, (U3NYECKHME M XUMHUYECKHE CBOMCTBa
CEpPHOM KHCIIOTBI KAaK JJIEKTPOJIATA C MCIOJIb30BAHMEM PYCCKOTO
(poaHOrO) s3bIKA U sI3bIKa XUMHUHM. COCTaBISIOT MOJEKYJISIpHbIE U
VWOHHBIE YpPaBHEHMS pEaKIUHi, XapaKTEPU3YIOIIUX XUMUYECKHE
CBOMCTBa CEpHOM KUCIOTHI. Pacno3HatoT cynbhaT-HOoHbI.
XapakTepru3yrT CBOMCTBA KOHIIEHTPUPOBAHHON CEPHOU KHCIOTHI
KaK OKHCIJIUTENS C UCIOJIb30BAaHUEM PYCCKOTO (POIAHOrO) sA3bIKA U
a3plka  XuMuU.  COCTaBIAIOT  ypaBHEHHS  OKHCIUTEIbHO--
BOCCTAHOBUTEJIBHBIX PEaKIi METOJIOM 3JIEKTPOHHOTO OanaHca.
BoimonHsA0T pacy€Thl M0 XUMUYECKUM (QopMyaM U ypaBHEHHSIM
peaxkLyii, IPOTEKAIOIIUX C YYaCTUEM CEPHOU KUCIIOTBHI.
Habmo1a10T 1 ONKCHIBAIOT XUMUYECKUN SKCIEPUMEHT
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ILp. Ne 3. «M3yueHue CBOWCTB
CEpPHOM KUCIOTBD)

Ypoxk —
MPAKTUKYM

VYyarcs oOpamarbcs ¢ Ja0OpaTOpHBIM  OOOpYIAOBaHUEM H
Harp€BaTCjIbHbIMU HpI/I60paMI/I B COOTBCTCTBHUHU C IIpaBHJIaMHU
TEXHUKU Oe3omacHocTH. HaOnromaroT CBOWCTBA 3JEKTPOIUTOB M
OpoucCxo amux C HHUMH SIBJICHUU. Ha6n}0,ua10T 1 OIINCBHIBAKOT
pPEaKIMHU C Yy4aCTHUEM DJIEKTPOIHMTOB C MOMOIIBI0 €CTECTBEHHOTO
(pycckoro uiau poAHOro) s3blKa U fA3bIKA XUMHUH. DOPMYIHPYIOT
BBIBOJIBI 110 PE3yJIbTaTaM MPOBEICHHOTO YKCIICPUMEHTA
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Oobwmas
XapaKTEePUCTHKA XUMHUYECKUX
anemeHToB VA rpymisl. A30T

KomOunupoBan
HBIN YPOK

JatoT o0yl XapakTepUCTUKY aToMaM, IMPOCThIM BEIIECTBAM U
COC/IMHEHUSIM NMHUKTOT€HOB B 3aBUCHMOCTH OT UX TOJIOKEHUS B
[Tepuoaunueckoit cucreme. XapakTepu3ylT CTpoeHHE, (U3nUecKre
U XMUMHYECKHE CBOICTBA, TMOJYy4YCHHE W MPUMEHEHHE a30Ta C
HCIIOJIb30BAaHUEM PYCCKOTO (POJHOTO) s3bIKA U A3bIKA XUMHUH.
HaspiBator coenauHEeHHs a3oTra 1O (OpPMYJIEe | COCTaBISIOT
dbopMynbl O WX Ha3BaHMIO. YCTaHABJIMBAIOT IPUYUHHO-
CJICICTBEHHBIC CBSI3M MEXKAY CTPOCHHEM aToMa M MOJICKYJIbI,
BUJIOM XHMMHYECKOH CBS3HM, THIIOM KpPUCTANIMYECKOW PpErETKU
a30Ta 1 ero (GU3NYECKUMHU U XUMUUYECKHUMH CBONCTBAMU.
BrimonHs0T pacy€rhl Mo XUMUYECKUM (GopMmysiaM U ypaBHEHHUSIM
peaKIuii, MPOTEKAIOIINX C y4aCTUEM a30Ta
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Ammuak. Cojii aMMOHUSA

Ypok ycBoeHus
HOBBIX 3HAaHUN

CocraBnaioT ¢GopMyiabl 1O WX Ha3BaHMSM.  3allUCHIBAIOT
MOJIEKYJISIPHBIE 1 HIOHHBIE YPaBHEHHs PEAKIIH, XapaKTepU3yIOIue
XUMHUYECKHE CBOMCTBA aMMMaka W cosiell amMoHus. COCTaBIISIOT
YpaBHEHUS OKUCIUTENHHO- BOCCTAHOBHUTEIBHBIX pEAKIHMi ¢
y4acTHEM aMMHaKa ¢ MOMOIIBIO AJIEKTPOHHOTO OaaHca.
YCcTaHaBIMBAIOT MPUYUHHO-CIEACTBEHHBIE CBSA3M MEXKIY BUIAMHU
XUMUYECKHUX CBSI3€H, TUIIAMU KPUCTATUYECKUX PEIIETOK aMMUaKa
U colell aMMOHHUA U UX (PUINIECKUMH ¢ XUMHUYECKUMHU
cBorictBamu. [IpoBoasAT, HAOMIOMAIOT M OMUCHIBAIOT XUMHYECKHUI
AKCIIEPUMEHT I10 PACIIO3HABAHUIO HOHOB aMMOHUS C COOII0IEHUEM
MIPaBUJI TEXHUKH 0€30MacHOCTH.

BreImonHSAI0T pacy€Thl 0 XUMUYECKUM (opMyTaM U YpaBHEHHSIM
peaKIHii, MPOTEKAIOIINX C yYaCTHEM aMMHUaKa
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IL.p.Ne 4 «Ilonyuenue
aMMHaKa U U3y4eHHE eTro
CBOMCTB»

Ypoxk -
MPAKTUKYM

[Tomygaror, coOMparOT W pacmo3HAlOT amMMHak. PaboramT c
J1a00paTOPHBIM 000PYIOBAHUEM M HarpeBaTEIbHBIMHU IIPHOOpPaMU B
COOTBETCTBUH C IpaBHJIAMU TEXHHKH Oe3omacHocTtd. HalOmomaroT
U OMUCBHIBAIOT XMUMHYECKHHA IKCIEPUMEHT C TIOMOIIBIO PYCCKOTO
(pomHOTO) sI3bIKA M SI3bIKA XUMUU. DOPMYIHPYIOT BBIBOJBI IO
pe3yibTaTaM TpPOBEACHHOro J3KcrmepuMeHTa. COTpyIHHYAIOT B
nporiecce y4eOHOT0 B3aUMOJICHCTBHS ITPH padOTe B TPYyIIIax
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Kucnopoaconepxaniue
COEIUMHEHMS a30Ta

Ypok -
UCCIIEJOBaHUE

28

Kucnopoacoaepkariue
COeIMHEHHNS a30Ta

KomOuHupoBan
HBIN YPOK

3anuChIBalOT PEaKLMil, XapaKTepU3yIOLIMe XUMUYECKUE CBOMCTBA
OKCHJIOB a30Ta.YCTaHaBIMBAIOT MPUYUHHO-CIIC/ICTBEHHbIC CBS3HU
MEXIYy BUJIOM XUMHUYECKOM CBSI3M, THUIOM KpUCTAUIMYECKOU
pPEeIIETKH OKCHUJOB a30Ta M WX (U3HUYSCKUMU U XHUMHUYCCKUMHU
cBoiicTBaMu. XapaKTepU3ylOT COCTaB, (hU3MUYECKHE M XUMUYECKUE
CBOMCTBAa a30THOM KHCIOTHI KakK 3JIEKTPOJINTA, MPUMEHEHHE C
HCIIOJIb30BAHUEM PYCCKOTO (POHOTO) S3bIKA U S3bIKA XHMHH.
3anuchIBalOT MOJICKYJIIPHBIE M HMOHHBIE YPaBHEHHS PpEaKIui,
XapaKTEePU3YIOLIME XUMUYECKUE CBOMCTBA a30THOW KHUCJIOTHI Kak
anekrpoauta.llpoBoasar, HaOMIOAAIOT U ONMUCHIBAIOT XUMHYCCKHI
AKCIIEPUMEHT, XapaKTEPHU3YIOUIUI CBOMCTBA a30THOM KUCIOTHI KaK
AJIEKTPOJIUTA, C COOIIOICHUEM MPABUII TEXHUKH 0€301TaCHOCTH.
XapakTepus3yrT a30THYIO KUCIOTY KaK OKUCIUTENb. COCTaBISIOT
YpaBHEHUS OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIHH,
XapaKTEPU3YIOIIMX XUMUYECKHE CBOMCTBA a30THOM KUCIOTHI KaKk
OKHCITUTENS, C TIOMOIIBIO AIEKTPOHHOTO OanaHca. [IpoBomsr,
HAOII0/IAI0T U OMUCHIBAIOT XUMUYECKUHN IKCIIEPUMEHT,
XapaKTEPU3YIOIIHMI CBOMCTBA A30THOM KUCIIOTHI KaK OKUCIIUATEIIS, C
cOOJII0ZICHHEM MPaBWJI TEXHUKH 0€30MacHOCTH
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®docdop u ero coeTMHEHUS

VYpok -
MPAKTUKYM

XapakTepu3ylOT  CTpOEHHE, aUIOTpONuio, (U3HYECKHEe |
XMMUYECKHE CBOMCTBA, MOJy4YeHHE M TNpuMeHeHue Qocdopa c
HCIIOJIb30BAaHUEM PYCCKOTO (POJHOTO) S3bIKA U SI3bIKA XUMHUHU.
CaMocCTOATeIbHO OMUCHIBAIOT CBOMcTBa okcua ¢ocdopa(V) kak
KHCJIOTHOTO OKCH/JIa U CBOMCTBA OpTOPOCHOPHON KHUCIOTHI.
[TpoBOaAT, HAOMIOJAIOT U OMKMCHIBAIOT XUMHUECKUI KCTIEPUMEHT C
COOMIOICHNEM TIPaBWJI TEXHHUKH 0Oe30macHOCTH. PacrosHaroT
dochar-noHsI
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OO0masa

Ypok

Jlaror 00mIyro XapakTEepUCTHKY aToMaM, MPOCTHIM BEIIECTBAM H




XapaKTepUCTUKA 3JIEMEHTOB [V
A- rpynmsl. Yriepon

0000111eHNA U
CHUCTEMAaTH3aIlH
U 3HaHUHU

COCMHEHUSIM 3JIeMeHTOB [V A- rpynmbl B 3aBUCHUMOCTH OT MX
nonoxkenuss B llepuonnueckod  cucrteme.  XapakTepHU3YIOT
CTpOEHHE, aJUIOTPONHI0, (PU3NYECKHE M XUMHUYECKHE CBOMCTBA,
NOJydeHUEe M NpPUMEHEHHE aMOp(HOTo yriepoja U ero COpTOB C
HCIIOJIb30BAaHUEM PYCCKOTO (POHOTO) S3bIKA U SI3bIKA XUMHUHU.
CpaBHUBAIOT CTPOSHUE M CBOMCTBA aMasa u rpadura. OnuchBalOT
OKHCIIUTEIBHO-BOCCTAHOBUTEIIBHBIE CBOMCTBA yriiepoaa
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Kucnopoaconepxaniue
COCIMHEHUS yriepoa

KonTponbsHo-
0000maroIHii

YPOK

XapakTepu3yloT cOCTaB, (pU3MUeckHe W XMMHYECKHE CBOMCTBA,
MOJIy4YeHUE U NMPUMEHEHUE OKCHJOB YIiepojia C MCIOJIb30BaHUEM
pycckoro (poAHOro) si3bIka M sI3bIKa XHUMHUHU. Y CTaHABIMBAIOT
MPUYNHHO-CIICACTBEHHBIE CBSI3M MEXIYy BHAAMH XHMHYECKUX
CBsI3€H, TUIIaMU KPUCTAITMYECKUX PEIIETOK OKCHIOB YIiepoaa, ux
(GU3MYECKUMA U XUMHUYECKUMH  CBOMCTBaAMH, a  TakKke
npuMeHeHreM. CoOMI0al0T MpaBuiia TEXHUKU 0€30MacHOCTH MPHU
WCIIOJIb30BAHUM TIE€YHOTO OTOIUICHHUS. XapaKTEepU3ylOT COCTaB,
busznuecKkue U XMMHYECKHE CBOMCTBA, MOJYyYEHUE U MPUMEHEHUE
YTOJIbHOM KHUCIIOTHI U €€ cosel (kapOOHATOB M THAPOKApOOHATOB) C
MCIIOJIb30BAHUEM PYCCKOTO (POTHOTO) S3bIKA U SI3bIKA XUMHUU.
NnmocTpupyroT 3aBUCHUMOCTH CBOWCTB COJIEM YTOJBbHOW KUCIIOTHI
oT ux coctana. [IpoBoasT, HAOMIOJAIOT U OMUCHIBAIOT XUMHUECKUN
AKCIIEPUMEHT C COOJIIOICHUEM TPABIII TEXHUKH 0€3011aCHOCTH.
Pacnio3naror KapOoHaT-uOH. BhIMONHSIIOT pacyérel 1O
XUMUYECKUM (pOopMyJsiaM U YpaBHEHUSIM PEaKIINi, MPOTEKAIOIINUX C
Y4acTHEM COE€MHEHUN yriiepoia
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ILp. Ne 5. «Ilonyuenue
YTJIEKHUCIIOTO Ta3a U U3y4eHue
€ro CBOMCTBY»

Ypoxk —
IIPAaKTUKYM

[Tonygaror, coOuparOT W  pacmo3HAIOT  YIJEKUCIBIA  ras.
HalnronaroT v OnuchIBalOT XUMUYECKUN SKCTIEPUMEHT C TTIOMOIIBIO
pycckoro (poIHOro) s3blka M s3bIKa XUMHH. DoOpMyIupyroT
BBIBOJbI 11O PE3YyJIbTaTaM IMPOBECACHHOI'O SKCIICPUMCEHTA.
CoTpyaHHUYAIOT B IIpolecce y4eOHOro B3aMMOJAEHCTBHS IPH
paboTe B rpynmnax
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YrneBonoposl

KomOunupoBan
HBII YPOK

XapakTepus3yoT 0COOCHHOCTH COCTaBa M CBOMCTB OPraHUYECKHX
coeMHeHU.  Pa3nuuaror  mpenenbHblE W HENpeJeibHBIE

YTJIEBOJOPOBI. HaspiBatoT u  3amuceiBaloT  opmyisl




(MOJIEKYIISIpHBIE W CTPYKTYpHBIC) BaXHEUIIMX IPEICTaBHTEICH
yrieBoaopoaoB. IIpennaraioT SKCIEpUMEHT IO Paclo3HABAHHIO
COCJIMHEHUH HepeneNbHOro crpoeHus. HaOmogaroT 3a Xomom
XUMHUYCCKOI'O SKCIICPUMCHTA, OIIMChIBATL €I'0 U JACJIaTh BbIBOJbI Ha
OocHOBe HaOmojeHuid. OUKCHPYIOT Pe3yNbTaThl IKCIEPUMEHTA C
MOMOIIbI0 PYCCKOr0 (POJHOIr0) f3bIKA, a TaKXe C IOMOIIbIO
XUMHYECKHX (OPMYI U YPaBHECHUH.
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Kucnoponconepxaiue
OpraHUYECKUE COCAMHEHUS

KomOunupoBan
HBIN YPOK

XapakTepusyrT CIIUPTBHI, KaK KHUCIJIOPOJCOAEepHKALINE
opranuveckue coenuHeHus. KiaccupuuupyrooT —COUpTBL 1O
ATOMHOCTH.

HazpiBaror mpencraBuTesiell OJHO- U TPEXATOMHBIX CIUPTOB U
3aMUCHIBAIOT U3 (DOPMYIIBI.

XapakTepusyroT KHCIIOTBI, KaK KHCIIOPOJICO/IEpIKALLIE
OpraHUYECKUE COEANHEHUSI.

HazpiBator  mpencrtaBuTeneld IpeneiabHbIX M HENPEAEIbHBIX
KapOOHOBBIX KUCJIOT M 3alMCHIBAIOT U3 (POPMYIIBL.
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Kpemuunii u ero coequHeHus

Komb6unupoBan
HBII YpOK

XapakTepu3ylT CTPOCHHUE aTOMOB U KPUCTAJUIOB, (DU3UYECKUE H
XUMHUYECKHUE CBOICTBA, IMOJIYYEHUE M NPUMEHEHUE KPEMHUS C
HCIIOJIb30BAaHUEM PYCCKOTO (POJHOTO) S3bIKA U SI3bIKA XUMHUHU.

YcTaHaBIuBarOT IIPUYMUHHO-CJIEICTBEHHBIE  CBSI3U  MEXAY
CTPOGHHMEM  aToMa, BHUJIOM  XHUMHYECKOH  CBSI3U, THUIIOM
KPUCTANIMYECKON pPEmETKM KpeMHHs, ero (U3NYECKUMU H
XUMHUYECKMMH CBOMCTBAMHU. BBINMONHAIOT pacy€Thl 10 XMMHUECKUM
dbopMynaM M ypaBHEHHUSM peakiuil, MPOTEKAIIIUX C y4yacTHEM
KPEMHHSI U €r0 COCIMHEHUHN. XapaKTepu3yloT COCTaB, PU3NUECKUE
U XMMHUYECKHE CBOMICTBA, NOJYyYEHUE U NPUMEHEHUE COCINHEHUN
KPEMHUS C UCIOJB30BAaHUEM PYCCKOIro (POJHOIO) f3bIKa U SI3bIKA
xuMuH. CpaBHUBAIOT TUOKCUIBI yIiieposa U KpeMHuUs. ONHMCBIBAIOT
BaXHEHIIMEe THUMBl MNPUPOJIHBIX COEJUHEHHM KpEeMHHUS Kak
OCHOBHOT'O 3JIeMeHTa JIuToc(epbl. Pacro3HaloT CHIIMKaT-HOH
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CuikaTtHas
MPOMBILIIIEHHOCTb

VYpok ycBoeHus
HOBBIX 3HAaHUN

XapakTepu3yrT CHIIMKAaTHYIO IPOMBIIUIEHHOCTh U €€ OCHOBHYO
IIPOAYKLHIO. Y CTaHABIMBAIOT AHAJIOTUU MEXKY Pa3IMYHBIMU
OTPACIISIMHA CHJIMKATHOW ITPOMBIILIIIEHHOCTH
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HonyquHe HEMCTAJIJIOB

Ypok ycBoeHUs
HOBBIX 3HAHUU

OnuchIBalOT HAXOXKAECHUE HEMETAIIIOB B TPUPOJIE. XapaKTEPU3YIOT
(bpakIMOHHYIO TIEPETOHKY KHUIKOTO BO3/IyXa KaK COBOKYITHOCTh




(bu3nYeCKUX NMpo1eccoB. APryMEHTUPYIOT OTHECEHNE aKTUBHBIX
HEMETAJUIOB K OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIM MPOIECcCaM

38 [TonydyeHne BaKHENIIUX VYpok - XapakTepus3yrT XMMH3M, CBIPBE, allliaparypy, Hay4yHbIe
XUMUYECKUX COETMHEHUI MPaKTUKYM MPUHLUIIBI U IPOAYKIIMIO IIPOU3BOCTBA CEPHOU KUCIIOTHI.
CpaBHUBAIOT NIPOU3BOJICTBO CEPHON KHCIIOTHI C IPOU3BOJICTBOM
aMMHaKa
39 O6001IEeHre TT0 TEME KomOunuposan | IIpoBoasT o1ieHKY COOCTBEHHBIX JTJOCTHKEHUN B YCBOCHUU TEMBI.
«HemeTaisl 1 X COCAMHEHUS» HBII YpOK KoppektupyioT cBoM 3HaHUSI B COOTBETCTBUHU C IIAHUPYEMbIM
pesynbratoM. [lomydaror  xumudeckyro  uHGOpMalnUd U3
pa3IMYHBIX HMCTOYHUKOB. [IpencraBisitoT WHGOPMAIUIO MO TEMe
«Hemeramnbl» B BUAE TaONUIl, CXEM, OIIOPHOTO KOHCIIEKTa, B TOM
yucie ¢ npumeHenneM cpeacrts UKT
40 K.p. Ne2 1o teme: VYpoxk - [TpuMeHsIOT Ha MpaKTUKE paHee 3YYeHHbIN MaTepuai, padboTas 1mo
«HewmeTtamnbl u ux KOHTPOJIA rpynmnaM ¢ 3aJaHusIMU Pa3sHOTO YPOBHS CIIOKHOCTH, BBITIOJHSIOT
COETMHEHUS» 3HAHUI KOHTPOJIbHYIO padoTy.
MeTtaJuibl 1 ux coequnenus (17 4)
41 [TonoxeHrne MeTauioB B Ypok ycBoeHusi | OOBSCHSIIOT YTO  Takoe  MeTauibl.  PasznuyaioT  ¢GopMel
[Tepuoanueckoii cucreme, HOBBIX 3HAHUH | CYIIIECTBOBAHUS METAJIJIOB: 3JIEMEHTHI U MPOCTHIE BEILIECTBA.
CTPOEHHUE aTOMOB U KPUCTAJIIOB XapakTepu3yloT XUMUYECKHE  DIIEMEHTBI-METaulbl [0  HX
nonoxkeHuto B Ilepuommueckoit cucreme J[. WM. Menneneesa.
[IporHo3upyroT CBONCTBAa HE3HAKOMBIX METAJUIOB IO MOJIOKEHUIO
B [Ilepmoanueckoil cucreme XuMmuueckux odaemeHtoB /[l .
MenaeneeBa. YCTaHaBIMBAIOT NPUYUHHO-CIEICTBEHHBIE CBS3U
MEXIy CTPOCHHEM aToMa, BUJOM XHMHYECKOW CBS3H, THIIOM
KPUCTAJUIMYECKON PEIMIETKH METAJJIOB — IMPOCTBIX BELIECTB M UX
COoeTUHEHNN
42 OO01IMe XUMUYECKUE CBOMCTBA KomOunmpoBan | OOBICHSIOT 4TO TaKOe PsiJi aKTUBHOCTH MeTasloB. [IpuMeHstoT ero
METaJIJIOB HBIN YPOK JUTISL XapaKTEPUCTUKH XUMHYECKUX CBOMCTB MPOCTHIX BEIIECTB-

MCTAJJIOB. O606H_I8.IOT CUCTEMY XUMHUYCCKUX CBOIMCTB METaJLJIOB
KaK «BOCCTaHOBMTEIbHBIE CBOMCTBAY. COCTaBIISIOT MOJICKYJISIPHBIC
YpaBHCHUSA peaK].[HfI, XapaKTCPU3YIOIHUX XUMHUYCCKUC CBOMCTBaA
MCTAJIJIOB B CBE€TC YUCHUSA 00 OKHMCIUTEIHFHO-BOCCTAHOBUTEIHHBIX
npouneccax, a pCakiuuu € yd4aCTUEM 3JICKTPOJIUTOB, IPCACTABIIATH
TaKX€ 1 B MOHHOM BI/I)Ie.Ha6J'IIOJIaIOT " O CBIBAIOT PCAKIINN




MEXy BEIIeCTBAMH C TIOMOIILI0 PYCCKOTO (POIHOTO) SI3bIKA U
si3bIKa XUMUHU. CaMOCTOSITENTLHO MPOBOJISAT OIIBITHI,
MOJITBEPKIAIOIINE XUMUYECKHAE CBOMCTBA METAILIIOB C
COOJTIOZICHUEM MPABWJI TEXHUKHU 0€30MaCHOCTH

43 OO11ast XxapakTepUCTHKa VYpok ycBoeHust | OOBSACHSIOT  ATUMOJIOTMIO  HAa3BaHUS  TIPYNINbl  «ILEJIOYHBIE
[IETIOYHBIX METAJIOB HOBBIX 3HaHUH | MeTaJubl». J{aloT OOIIyI0 XapaKTepPUCTHKY IIETOYHBIM MeTalljaM
no ux nojoxeHuro B Ilepumognueckoil cucrtemMe XUMHYECKUX
anemenToB JI. 1. Menaeneena.
44 OO0m1as XxapakTepucTUKa KombunupoBan | XapakTepu3yloT CTpOEHHE, (PU3NYECKHE M XMMHUYECKHE CBOMCTBA
IEJIOYHBIX METAJUIOB HBIH YPOK IEJIOYHBIX METAJUIOB B CBETE OOIIET0, OCOOCHHOTO U €IMHUYHOTO.
[Tpencka3spiBatoT (hu3nyecKre U XMMHUYECKHE CBOMCTBA OKCHJIOB U
THIPOKCHIOB IIEIOYHBIX METAJUIOB HAa OCHOBE HMX COCTaBa H
CTPOGHHUST M IOJATBEPXkJaTh  IMPOTHO3bl  YPaBHEHUSIMH
COOTBETCTBYIOIIMX peakiuil. [IpoBoAsT pacdéTsl MO0 XMMHYECKHM
dopMynaM M ypaBHEHHUSAM peakluil, MPOTEKAIIIUX C y4yacTHEM
MIEJIOYHBIX METAJUIOB M UX COCTUHEHUN
45 OO011ast XapaKTepUCTHKA VYpok ycBoeHus1 | XapaKTepu3ylT CTpPOCHUE, (PU3MUECKHe U XMMHUYECKHE CBOWMCTBA
[IETI0YHO3EMENTbHBIX HOBBIX 3HaHUH | MIETOYHO-3€MENbHBIX METAJUIOB B CBETE 00LIero, 0COOEHHOTO H
METaJIIOB enuHuuHoro. IlpenckaspiBatoT — ¢Gu3Myeckue M XUMHUYECKHE
46 OO61as xapakTepuCcTHKa KomOuHupoBaH | CBOMCTBa OKCHUAOB M THApokcuaoB MerawwioB |IA rpynmsl Ha
I1€7I0YHO3EMENIbHBIX HBIN ypOK OCHOBE HX COCTaBa M CTPOEHUS U MOATBEPKJIAIOT IPOTHO3BI
METaJIOB YPaBHEHHUSIMHA COOTBETCTBYIOIINX PEAKIINH.
[TpoBoasAT pacy€rel MO XMUMHUYECKHMM (GOpMYyJIaM U YpaBHEHHSIM
peaKIuii, TPOTEKAIINX C y4aCTHEM MICJIOYHBIX METAUIOB U UX
COCIMHEHUN
47 KéctkocTh BOJIBI U CLTOCOOBI Vpok ycBoeHus | OOBSACHSIOT YTO TaKO€ <OKECTKOCTh  BOJbD».  Paznuuaror
e€ ycTpaHeHus HOBBIX 3HaHUI | BpEMEHHYI0 M IOCTOSIHHYIO JKECTKOCTh BOJbl. [Ipenmarator
CHOCOOBI YCTPaHEHUS )KECTKOCTH BOJBI. [IpoBOIAT, HAOMIONAIOT H
OIUCBHIBAIOT XUMHUYECKUH 3KCIIEPUMEHT, C COOJIOJACHUEM MpaBUII
TEXHHUKHU 0€30M1aCHOCTH
48 [Lp.Ne 6. «Ilomyuyenue KomOunupoBan | [Tomydator, coOupaloT ¥  Ppacrmo3HaoT YIJIEKUCTIBIA  Tas3.
YKECTKOM BOJIbI U CIIOCOOBI €€ HBIH ypOK O6paratotcs c 1ab0paTOpHBIM o0opynoBaHEM u

YCTpaHEHUS»

HarpeBaTeIbHBIMU TPUOOpPaMU B COOTBETCTBHU C IPaBHJIAMH
TEXHUKHU Oe3zomacHocTH. HaOIromaroT M OMUCBHIBAIOT XUMHUYECKUHA
AKCIEPUMEHT C IMOMOIIBI PYCCKOrOo (POJHOr0) s3bIKa M SI3bIKA
XUMUHA. DOPMYIUPYIOT BBIBOJBI IO PE3yJbTaTaM IPOBEAEHHOTO




skcriepuMmenTa.  CoTpyAHMYalOT B Mpolecce  y4eOHOTro
B3aMMOJICHCTBHS ITPU pabOTE B rPyMIax
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AJTIIOMUHUHN ¥ €r0 COSIUHEHU

Ypok -
MPAKTUKYM

XapakTepu3yroT ATFOMUHUH 110 €ro mosiokeHuto B [lepuoaunyeckoii
cucreme xuMuueckux anmemMeHToB J[. 1. MenneneeBa. OnuchiBaloT
CTpoeHHe, (U3NYECKHEe W XUMHUYECKHE CBOWCTBA aJIOMUHUS,
MOATBEPIK/IAsl UX COOTBETCTBYIOIIUMH YPaBHEHUSIMU PEAKIUH.
OOBSCHAIOT JIBOWCTBEHHBIH XapaKTep XHMHYECKHUX CBOWCTB
OKCHJIA ¥ THJIPOKCUJIA AITFOMUHUS.
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DKeieso

Ypok ycBoeHus
HOBBIX 3HAHUM
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COG,I[I/IHCHI/ISI KEIIC3a

KomOuHupoBan
HBIN YPOK

XapakTepu3yroT Moj0KeHue xene3a B [leproandeckod cucreme
xumudeckux daemeHTtoB JI. M. MenngeneeBa, 0OCOOCHHOCTH
cTtpoeHus: aroma. OmnuceBalOT (pU3MUECKHe U XUMHYECKUE
CBOMCTBAa  ’Kelie3a, TOATBEPXKIAs HMX  COOTBETCTBYIOIIUMHU
ypaBHEHUSAMH peakuuid. OOBICHIIOT HAIUYUE ABYX T'€HETUYECKHX
pSAIOB COSAWHCHHUH JKele3a Fe’+ u Fe** . VYcrauasmmsator
3aBHCHUMOCTh OOJacTeil NMPUMEHEHMs jKeje3a U €ro CIUIaBOB OT
cBoiictB. [lpoBomar pacu€Tel MO XUMHYECCKHM (opMmyaamM u
YPaBHEHUSAM pPEAKUUN, MPOTEKAIIINX C yJYaCTUEM JKelle3a U €ro
coenuHeHu. HaOmogaroT W ONMHMCBHIBAIOT — PEAKIHH  MEXKIY
BEIIECTBAMH C TOMOIIBIO PYCCKOTO (POJHOTO) s3bIKA W SI3bIKA
XUMUU
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[1.p. No 7 «Pemienne
PKCIIEPUMEHTAIIBHBIX 3a/a4 10
TeMe «MeTambi»

Ypok-
IIPAaKTUKYM

OKCIIEpUMEHTAIBHO ~ HMCCIEAYIOT CBOWCTBA METANIOB M HX
COC}II/IHCHI/II\/JI, pfmiath JSKCICPUMCHTAJIBHBIC 3aJadyu TII10 TEME
«Metamnbl». Pabortator ¢ 1abopaTopHbIM O0OpYAOBaHUEM MU
HarpeBaTCJIbHBIMU HpI/I60paMI/I B COOTBCTCTBUHU C IIpaBUJIaMHU
TeXHUKU Oe3omacHocTd. HaOmronaroT cBoMcTBa METaUIOB U UX
COC}II/IHGHI/II\/JI n $IBJ'I€HPII71, MIpOUCXOAAIINX C HHUMH. OnuceIBaoT
XUMHUYECKUH  JKCHEpUMEHT. DPOpMyIupYyIOT  BBIBOABI IO
pe3ysibTaTaM MPOBEAEHHOIO AKCIepuMenTa. Onpenesstor (Ucxoas
U3 yueOHOH 3a/aun) He0OX0AMMOCTh MCIOIb30BaHUS HAOIIOICHUS
HJIN OKCIICPUMCHTA
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Koppo3ust MeTamioB U CriocoObl
BaIUTHI OT HEE

Ypok ycBoeHUs
HOBBIX 3HAHUN

OOBSICHSIOT YTO Takoe KOppo3us. Pa3nmnyaroT XUMHUYECKYI0 U
ANEKTPOXUMUUYECKYIO  KOppo3uH.  WIUTFOCTpHpPYIOT — TOHSTHS
«KOPpO3HUSI», «XHUMHUECKas KOPPO3USL», «IIIEKTPOXUMUYECKAS
KOPpO3Us» TpPHUMEpPaMH. XapaKTePU3YIOT CHOCOOBI  3aIIUTHI
METaJIOB OT KOPPO3UH
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MeTtaiuibl B IpUPOE.

Ypok ycBoeHus
HOBBIX 3HAHUN

Kraccuduiupyrot popMbl IPUPOIHBIX COSANHEHUIT METAIIIOB.
XapakTepu3yloT OOMIMe CIOCOOBI TMOJYYCHUS METAJUIOB: IHPO-,
TUJPO- U DIICKTPOMETAUTYPTHH.

55 [TonsTHE O METAILUTYprUU VYpok- cemunap | Konkpernsupyror 3TH cnocoObl IOpUMEpaMH U YPaBHEHUSMU
peaxiuii C COCTaBJICHUEM IEKTPOHHOIO OallaHca.
OnuchIBalOT TOMEHHBIN IPOLIECC U ANEKTPOIUTUUECKOE MOTyUCHHE
METaJIOB.
PaznuuaroT uépHble U IBETHBIE METAJUIbI, YYT'YHBI U CTAJIN
56 0O6006111eHre 3HaHU TIO TeMe O6o6maromuii | O600IAIOT ¥ CUCTEMATHU3UPYIOT CBOH 3HAHHUS 110 TEME:
«Merabn YpOK «Metainel». [IpuMEHSIOT Ha IPAKTUKE paHEe U3y4YCHHbIN
MaTepuai, paboTas 1Mo TpymnnaMm ¢ 3aJaHUSIMU Pa3HOTO YPOBHS
CJII0KHOCTH
57 KonTponbHas pabot 3 mo reMe | Ypok koHTpousis | [I[puMeHSIOT Ha MpaKkTUKe paHee W3YYeHHbIN MaTepual, padoTas 1o
«Metanmibny rpynmaM ¢ 3aJJaHus MU Pa3HOTO YPOBHS CIIOKHOCTH, BBITIOJTHSIOT
KOHTPOJIbHYIO padoTy.
XuMHuS M OKpYy:Kawmas cpeaa (2 4)
58 Xumuueckas opranmzanus | KomOunupoBan | HHTErpupyoT cBeaeHUs no (Gu3nueckoil reorpaduu B 3HAHUS O
TJIAHETHI 3eMJIS HBIN YPOK XUMHUYECKOU OpraHu3alliy MIaHEeThl. XapaKTePU3yIOT
XUMHUYECKUN COCTAB Me€0JIOTHYECKIX 000JI04UeK 3eMITH.
PaznuuaroT MUHEpAbl M TOPHBIE TTOPOIbI, B TOM YHCIIE U PY/IBI
59 Oxpana VYpok — cemuHap | XapakTepu3yroT MCTOYHHUKHU XUMHUYECKOTO 3arpsi3HEHUS
OKpY>KaroIen cpeapl OT OKpyKaromiei cpenbl. ONUCHIBAIOT TJIOOAIBHBIE SKOJOTUYECKHE
XUMHUYECKOTO 3arpsi3HEHUS npoOJieMbl  YelOBEYeCTBa, CBA3aHHBIE C  XUMHUYECKUM
3arpsisHeHHeM. [lpeuiaraloT mMyTH MHUHMMH3AIUA  BO3JEHCTBUS
XUMHUYECKOTO 3arpsi3HEHHs] Ha OKpykawlyro cpeay. IlpuBoast
MpUMEPHl MEXKTYHAPOIHOTO COTPYAHHYECTBA B 00JIACTH OXpaHBI
OKPY’KaIoIIeH cpeibl OT XMMHUECKOT0 3arpsI3HEHUS
O06001meHue 3HAHNH M0 XUMMHU 32 KYPC OCHOBHO# mK0JbI. [loaroroBka kK OCHOBHOMY rocyJ1apcTBeHHOMY IK3aMeHY
(01) (79)
60 BerectBa O6o6matomuii | [Ipeacrasnsiror nHbOpManuio o Teme «llepuonnueckuii 3aKoH U

YPOK

[Tepuomuueckass cucrema J[. M. MenaeneeBa B CBETE€ TEOpUU
CTPOCHHsI aTOMa» B BUJIE TAOJIMIl, CXEM, OIMIOPHOTO KOHCIIEKTa, B
ToM yucie ¢ npumeHenreM cpeAactB UKT. BeImomaHsSIOT TecToBbIE
3amanusi mo teme. I[lpeacrasmsitor uHpopmaruio mo teme «Bums
XUMHUUYECKUX CBA3€M W TUIBl KPUCTAUIMYECKUX PEIIETOK.




B3anMocCBsI3b CTPOEHUS U CBOMCTB BELIECTB» B BUJE TAOJIUL], CXEM,
OIIOPHOT'O KOHCIIEKTa, B TOM 4yucie ¢ npuMeHeHueM cpeacts MKT

61 XUMHYECKUE PEAKIIUN O6o6maromuii | [Ipeacrapmssror  wHpopmanuo mno  teme  «Kmaccudukanus
YPOK XUMUYECKUX pEaKUMi 1o pa3iudHbIM Mpu3HakaMm. CKOpoCTb
XUMHUYECKHX peakuuid» B BuAe TaOMUI, CXEM, OIOPHOro
KOHCIIEKTa, B TOM uyucie ¢ npumeHenuem cpencrs HMKT.
BreinonHstoT TecToBbie 3aaHus Mo Teme. Xapakrtepuszyror OBP,
OKHCIIUTENb U BOCCTAHOBUTEIIb.
62 OCHOBBI O6oOmaromuii | XapakTepusyroT o01ire, 0COOCHHbIC U HHIUBUIYaIbHbIC CBOWCTBA
HEOPraHUYECKOMU YPOK KHUCJIOT, OCHOBAHHUM, COJIEM B CBETE TEOPUHU IIEKTPOIUTHUYECKOU
XUMHH QUCCOLMAIMU.  APryMEHTUPYIOT  BO3MOXHOCTh  MPOTEKAaHHUSA
63 OCHOBBI O0o0maroImKil | XUMUYSCKUX PEaKIHii B pacTBOpax OJJICKTPOIUTAX HCXOAS U3
HEOpraHUYeCKOn YPOK ycnoBuil.  Knaccuduuupyror HeopraHMYecKkwe BeIecTBa IO
XUMHUU COCTaBy M CBoHMcTBaM. I[IpuBOIAT mpUMEpbl NPEACTaBUTEIICH
KOHKPETHBIX KJIACCOB M IPYII HEOPraHWYECKUX BEUIECTB
64 [ToBTOpeHue u 0600IIeHNE TIO KomOuHupoBan | BEINOJHAIOT TECTHI M yIIPAXXHEHHUS, PEIIAIOT 33Ja4H 110 TEME.
reme. [TogroroBka k HBIH YpOK [TpoBOASAT OlLIEHKY COOCTBEHHBIX TOCTUKEHUI B YCBOCHHH TEMBI.
KOHTPOJIbHOU paboTe KoppektupytoT cBou 3HaAHUS B COOTBETCTBUHU C TJIAHUPYEMBIM
pe3yNIbTaTOM
65 KontponbHas padotaNed VYpok koHTpons | [IpuMeHsIOT Ha IpaKTHKE paHee U3yuyeHHBINH MaTepua, padboTas mo
«/ToroBas Mo Kypcy OCHOBHON IPYIIaM C 3aJaHUsAMHU PA3HOTO YPOBHS CJIOKHOCTH, BBIOIHSIOT
LTKOJIBL) KOHTPOJIbHYIO paboTy.
66 AHaM3 KOHTPOJIBHOMH paboTHI. KoppekTupytoT cBou 3HaHUS
[TogBeneHue UTOroB roja.
67-68 PesepBHOE Bpemst




Kputepun oueHuBaHMsI JOCTUKEHU 00yUAOIUXCS

OcHoBHasl 3a/1a4a U KPUTEPUI OLICHKU — OBJIAJIEHUE CUCTEMOU y4eOHBIX AEUCTBUN C N3y4yaeMbIM yU€OHBIM MaTEPUATIOM.

Cucrtema OLIEHKH BKIJIIOYAeT B c€0s1 BHYTPEHHIOIO (OCYILIECTBIIAEMYIO CaMON LIKOJION) M BHEIIHIOIO (OCYyILIeCTBIsIeMas BHEUITHUMHU [0 OTHOIIEHUIO K
LIKOJIE CITYy>KOaMu).

JUJ1s OLIeHKHU MCII0JIb3YeTCsl NepCOHU(UIIMPOBaHHAs MHPOPMALUSA U aHOHUMHas! (HeepCOHU(PUIIMPOBAaHHAs).

[NepcorndunmpoBaHHOH OIIEHKE MOAJIEKAT TOJBKO METAPEAMETHBIE U ITPEIMETHBIC PE3YIbTAThI U3 OJI0Ka «BBITYCKHUK HAyYUTCS.

OneHka JOCTH)KEHUH pean3yeTcst «METO0M CIIOKEHHS», IPH KOTOPOM (PUKCUPYETCS TOCTUKEHHUE OITIOPHOTO YPOBHS U €r0 IPEBbILLICHHE.

Jis1 OlleHMBaHUSI UCIONB3YIOTCS: CTaHJAPTU3UPOBAHHBIE NHCHMEHHBIE M YCTHBIE PalOOTHI, MPOEKTHI, MPAKTHUYECKUE pPadOTHI, JTabopaTopHBIE
paloTBhI, TECTHI, 3a4EThl, TROPUYECKHUE PaOOTHI, CAMOAHAIN3, CAMOOLICHKA, HAOIIOA€HUS U TIp.

Tunel 3a1aHui, KOTOPBIE HMCHOJIbL3YIOTCH I OLEHKH NTOCTHKEHHA:
1o (hopMe OTBETa: C 3aKPBITHIM OTBETOM M OTKPBITHIM OTBETOM,;
110 YPOBHIO MPOBEPSEMBIX 3HAHUH, YMEHH, CIOCOOOB JIEHCTBUI: 0a30BBIM U MOBHIIIICHHBIN YPOBEHB;
10 UCHOJIb3yEMBIM CPEACTBAM: 33JaHUs JJIs MUCbMEHHOMN MM YCTHOM Oecelibl, MpakTHUeCKue 3a/laHusl, 1a0opaTopHble paboThI;
1o Gopme NpoBeeHus: Uil HHAUBUAYAIBHON WK TPYNIOBOI paObOTHI.

Hrorosas oneHka cKjaabIBaeTcs u3:
HAaKOIJICHHBIX OLIEHOK (XapaKTepH3yIOT AUHAMHUKY 00pa30BaTEeNIbHBIX TOCTUKEHUHN yJaluxcs);
OLIEHKH 3a CTaHJapTU3UPOBAHHbIE UTOTOBBIE pa0OTHI (XapaKTEPU3YIOT YPOBEHb IPUCBOCHUS CITIOCOOOB AEHCTBHIN)

BHYTpPEHHIOI0 CHCTEMY OLICHKH HA CTYNGEHH OCHOBHOIrO o0miero o0pa3oBaHus KiIacCUQUUUPYETCA CIEAYOUMM O00pa3soM M BKJIKOYAET
IPOLETYPBIL:

HHIMBHUAYAJbHbIE Pe3yJbTaThl YYAlIUXCH - B cQepe pa3BUTUS Y HUX KOMIIETEHTHOCTHBIX YMEHHI M HaBBIKOB, BBISBIISIOTCA B XOJE IMCHXOJIOTO-
NeAArorn4yeckoro MOHUTOPUHTA;

npeaMeTHbIE Pe3yJbTAaThl - PE3YJIbTAThI, IOJyUYEHHBIE B IPOIIECCE OLIEHUBAHUS YUUTEISIMH IIKOJIBI HA MPEIMETHOM YPOBHE;

BHYTPHILIKOJIbHBIC Pe3YJbTAaThI - PE3YJIbTATHI, IOJIY4EHHBIE B X0/1€ aAMUHUCTPATUBHOTO KOHTPOJISI, NTOTOBOM aTTECTALIMU yUYaIIUXCS

( KOHTpOJILHBIE PA0OTHI, MPOMEKYTOUHbBIE, UTOTOBbIE, TUATHOCTHUYECKHUE);

BHEILIKOJbHbIE Pe3yJIbTaThl - pE3yJIbTAaThl OJIMMIINA]I, KOHKYPCOB, COPEBHOBAaHUH, KOH(pEpEHIINH U T.11.;



pe3yJIbTaThl, MOJYYEHHBIE B X0/I€ HE3aBUCUMOM BHEIIHEH OLEeHKHM - pe3yJIbTaThl oydeHHbIe B Xoae [ A
HedopMAaTH30BaAHHAS OLEHKA - TIOPT(OIHO.

Jlyig onurcaHus JOCTUKEHUHM 00y4aroIIuXCcs 11eJ1ecO000pa3HO YCTaHOBUTH CIAEAYIOIIUE MSITh YPOBHEH:

YpoBeHb JdocTHikeHNe IVIAHUPYEMBIX Pe3yJbTATOB Ouenka (oTmeTka)
Bba3oBblIii JEMOHCTPHPYET OCBOCHHE YYEOHBIX JEHCTBHI C OMOPHOM CHCTEMOM 3HAHUH B PaMKax | «yIOBIIETBOPHUTEIHHO (i
YPOBEeHb auanazoHa (Kpyra) BblIeNEHHBIX 3azad. OBiajgeHue 0a30BbIM YPOBHEM SIBJISETCS | OTMETKa «3», OTMETKa
AOCTHKeHUH JOCTaTOYHBIM JIJIsl IPOJOIDKEHUsI 00yUIECHHUs Ha CIEAYIONIeH CTYIIeHH 00pa3oBaHus, HO HE | «3aYTEHOY).

110 NPO(UIBHOMY HAalIPABJICHUIO
IloBbIlIeHHBI | YCBOGHHE OMNOPHOW CHCTEMbl 3HAaHUM Ha YpPOBHE OCO3HAHHOI'O IIPOM3BOJIBHOIO | OLIEHKA «XOPOIIO» (OTMETKA «4»);
YPOBEeHb OBJIa/ICHUS] y4eOHbIMM JE€HCTBHUSMHM, JOCTAaTOUHBIM O Kpyro3op, IUpoTa (MM

n30MpaTeNbHOCTH) WHTEpecoB. Takue oOywarommecss MOTYT OBITh BOBJICYEHBI B

IIPOEKTHYIO AEATEIbHOCTD 110 NMPEIMETY U COPUEHTHPOBAHBI HA IPOAOIKEHHE 00yUSHHUS

B CTapIIUX KJIaccax Mo JaHHOMY Ipouiio.
Boicokuii Bosiee noiHoE (10 CpaBHEHMIO C MPEABIIYIIIM) YCBOEHHE ONMOPHON CUCTEMBI 3HAHUHN Ha | OLlEHKAa  «OTIMYHO»  (OTMETKa
YPOBEHb YpOBHE OCO3HAHHOT'O ITPOU3BOJIBHOTO OBJIAJCHUS YU€OHBIMU IEHCTBUSAMU, JOCTATOUHBIN | «5»).

Kpyros3op, ImupoTa (WIM H30UpaTeabHOCTH) MHTepecoB. Takue oOyuarommecss MOTYT

ObITh BOBJICYEHBI B IMPOEKTHYIO AESITEIBHOCTH IO MPEAMETY M COPHUEHTHPOBAaHbI Ha

IPOAOIDKEeHHE 00yUYeHHs B CTAPIIUX KJIACcCax MO JAHHOMY MPOQUIIIO.
IMoHusKkeHHBII | OTCYTCTBHE CHCTEMAaTHUECKOI 0a30BOI MOArOTOBKH, OOYYarOIIMMCS HE OCBOCHO AK€ U | «HEYJIOBIETBOPUTEIHHOY
YPOBEHb MOJIOBUHBI ~ IUIAHUPYEMBIX  PE3y/lbTaTOB, KOTOpPbIE  OCBaMBaeT  OOJBIIMHCTBO | (OTMETKaA «2»)

oOyyaroluxcs, UMEIOTCA 3HauuTeNNbHbIE TPOOENbl B 3HAHUSAX, JaJbHElIIee 00ydyeHue

3arpyaHeHo. Ilpu sTom oOydaromuiics MOXKET BBINOJHATH OTJENbHbBIE 3aJaHUs

MOBBILIEHHOTO ypoBHA. JlaHHas rpynmna oOyuaromuxcst (B cpelHeM B Xojie oOyueHus

coctaBisitonast okoso 10%) Tpebyer cnenMaabHOM JMArHOCTUKU 3aTPyIHEHHH B

oOyueHuu, npoOeioB B CUCTEME 3HAHWN M OKa3aHUM LiEJCHAIpaBIIEHHOW MOMOIIU B

JOCTHXKEHUU 0a30BOT0 YPOBHS




Huskwuii HaJIMYue TOJBKO OTHENbHBIX ()parMEeHTapHbIX 3HAHUW MO TNpPEAMETy, NalbHeHllnee | OIeHKa «IUI0X0» (0TMeTKa «1»)
YPOBEHb o0y4eHHe MPAaKTHUYECKH HEBO3MOXKHO. TpedyeTcs crenuaibHas IOMOIIb HE TOJIBKO IO
yueOHOMY MpeAMEeTY, HO U 1o (OPMHPOBAHUIO MOTHBAIMU K OOYYEHHIO, PA3BUTHUIO
MHTEpeca K M3y4aeMOU MpeIMETHON 00JIaCTH, MOHUMAHUIO 3HAYMMOCTH TpeaMeTa JIJIs
XKU3HU U JIp.

XapakrepucTuka nugpoBoii oeHKH (0TMETKH)

«5» («OTJMYHO0») — YPOBEHb BHITIOJHEHUS TPEOOBAHUN 3HAYUTEIBHO BBILIE YOBIETBOPUTEIHLHOTO: OTCYTCTBUE OIIMOOK KakK MO TEKYIEMY, TaK U
0 TIPEBIAYIIEMY YIeOHOMY MaTepHaiy; He 0oJiee OJTHOTO HEA0YETa; IOTHIHOCTD U TOJIHOTA U3JI0KEHUSI.

«4» («X0po110») — YPOBEHb BBIMIOJIHEHUSI TPEOOBAHHI BBIILIE yIOBICTBOPUTEIHLHOTO: UCIOIb30BAHUE JAOMOJHUTEILHOTO MaTepuania, MmoJHoTa U
JIOTUYHOCTh PACKPBITHS BOIMPOCA; CAMOCTOSATEIBHOCTh CYKICHHM, OTPaXXCHHE CBOEr0 OTHOIICHHS K MpeaMeTy oOcyxkaeHus. Hanwuaume ommOoK u
HEJOYETOB B KOJMYECTBEHHOM BBIPAKEHUU MO OTAEIBHBIM IMpEAMETaM OTPa)KaeTcsl B JIOKANBHBIX aKTax O TEKyHled M UTOroBo (pyOexHOi)
aTTeCTaI[MU O0YyJarOIINXCS.

«3» («yA0BJIETBOPUTEIbHO») — IOCTATOYHBI MUHUMAIBHBII YpOBEHb BBINOJTHEHHUS TPeOOBaHM, MPEIbSBISEMBIX K KOHKPETHOH pabote,
OTJIeTIbHBIE HAPYIICHUS JIOTUKH M3JI0’KEHUS MaTeprasa; HEeMOJIHOTa PacCKphITUsI Bompoca. Hannune ommboKk 1 HEIOYETOB 0 OT/IETBHBIM IPEIMETaM B
KOJIMYECTBEHHOM BBIPAKEHUHU OTPAKAETCS B JIOKATBHBIX aKTaX O TEKYIIEeW U UTOTOBOH (pyOeKHON) aTTecTalui 00yJarouXxcs.

«2» («I10X0») — YpPOBEHb BBHITIOJIHEHHUS] TPEOOBAaHUN HIDKE YAOBICTBOPUTEIHHOTO: HAPYIICHUE JIOTMKW; HEMOJHOTA, HEPACKPBITOCTh
00CyKIaeMOro BOIpoca, OTCYTCTBUE apryMEHTAIMU MO0 OMMOOYHOCTh €€ OCHOBHBIX MONIOKeHUH. Hanmuune ommbok U HEI0YeTOB MO OTJEIbHBIM
MpeAMETaM B KOJTMYECTBEHHOM BBIPAKEHUU OTPAXKAETCS B JTOKATBHBIX aKTaX O TEKYIIEH U UTOTOBOM (pyOeXHOI) 00 aTTecTanuu 00yJarouuxcs.

KouTposbHO-u3MepuTebHbIE MaTepHaJbl TpEJHA3HAUEHBI 11 TIPOBEPKH YPOBHS YCBOEHHS Y4eOHOTO MaTepualia Ha OCHOBaHUU
00pa30BaTeN HOT0 MUHUMYMa COZEpX aHUs 00pa3oBaHUsl U TPeOOBAHUN K YPOBHIO MOATOTOBKH BBIMYCKHUKOB HIKOJN. OHM COCTaBJICHBI Ha OCHOBE
MHOTOJIETHEH TeJarOrHYeCKON MPAaKTHUKU C YUETOM Pa3IUYHBIX METOJAMUYECKUX pa3pabOToK.

[To BceM rimaBam Kypca M X paslienaM IpeiaraeTcsi TEKYIIHi 1 TEMAaTHYECKUH KOHTPOJIb 3HAHUW U YMEHUH B (opMe XUMHUECKUX TUKTAHTOB U
TE€CTOB, CAMOCTOSITEIILHBIX U KOHTPOJBHBIX paboT. 3amanus 000MX BapUaHTOB PabOT CXOMHBI IO COACPIKAHUIO M XapaKTEPY BBHIMOTHIEMBIX YICOHBIX
JNEUCTBUM.

Jlst opranmzaruu 3G PeKTUBHON pabOThI BCEro Kiacca ¢ y4eTOM WHIWBHIYAIBHBIX CIIOCOOHOCTEN KaXXOTO yYaIerocs B psae padoT, BXOISIINX
B ITOCOOMeE, MPEICTABICHBI 3aJaHUs Pa3INYHBIX YPOBHEH CI0KHOCTH.

HezameHnMBIM TTOMOITHUKOM T€larora B KOHTPOJIC 3HAHUWH SBJSIOTCS 3adaHus B ¢opme TecTta. MIX MOXKHO MCIOJIb30BaTh Ha Pa3HBIX ATamax
y4eOHOro Imporecca:

* MPU U3yYEHUH HOBOTO MaTepHaia;



+ Ha 9Tare 3aKpPEIUICHU U3y4eHHOT0 MaTepuraa;

+ Ha ypokax 0000IIaro1Iero NoBTOPCHHUS,

* MIPHU TEKYIIEM U TEMATHIECKOM KOHTPOJIE 3HAHUM, YMEHUN U HaBBIKOB YJaIlINXCS,

* TP MOATOTOBKE YYAIIUXCsI K 9K3aMEHaM KakK B YCTHOM, TaK U B MMCbMEHHOU popme, ocodeHHO B hopme EI'D.

JI1st KayK0i TEMBI U €€ pa3ieIoB IPEIJI0KEHBI TECTOBBIC 3ajaHusl PA3HOT'O YPOBHS CJIIOKHOCTH B JBYX BapHaHTaX, pacCUyUTaHHbIC Ha 15—35 MuH
VI Ha TEeNBIA ypoK. JIJisi BEICTaBJICHUS OIICHKH MPEJIaraeTcs UCIOIb30BaTh CIICIYIONIYIO TPOIICHTHYIO IIKATY:

35% BBINOIHEHHBIX 3aJaHUI — OIICHKA «2»;

36—61 % — ouenka «3»;

62—85% — orieHka «4»;

86—100% — ormeHKa «5».
B 3aBucHMOCTH OT pe3yIbTaTOB BBITIOJHEHUS pa0OTHl YYHTEIh MOKET BHOCHUTD B MIPEIJIOKEHHYIO CUCTEMY OIICHHBAHHS KOPPEKTUBBI, TOCKOJIBKY
OCHOBHAS$ I1€JIb KOHTPOJISI B TJAHHOM CiIy4ae — He COOCTBEHHO BBICTaBJICHHE OIICHKH, a OTPEIeJICHNE YPOBHS YCBOCHHS YUalIUMUCS y4eOHOTO
Marepuaa M HalpaBJIeHUH JadbHEHIIel paOoThl HAJl OBBIICHUEM KayeCTBA 3HAHHUHA

3ananue nmoxa uudpoit 1 onenuBaercs 3 Oamiamu; nog mudpoi 2 — 5 Gamnamu; noa uudpoit 3-8 Oamnamu. 3agaHus, OTMEUYEHHbIE *, — s
WHIMBUIYAIEHOTO BBIIOTHCHHUS.

Ecnu He yka3aHo MHOE, KaX/Iblii OTBET YacTel OLIEHUBACTCSL:

» yactu A — 2 Oayutamu;

» yactu B — 4 Gamnamuy;

« yactu C - 6 bamamu.

OpHako He Bce ywaliuecsl MPUCTYHaroT K 3aaaHusM dactd C U TeM 0ojiee BBIMNONHAIOT HUX MOJHOCTBIO. UTOOBI MOBBICUTH IMOJIOKUTEIBHYIO
MOTHBAIIMIO K BBIIOJHEHMIO 3a7aHuil yacTi C, yuuTelb MOXKET OOBSIBUTH O BBICTABJICHUH IO pe3y/IbTaTaM TECTa JABYX OLIEHOK: MEpPBOWM — 3a 4acTu A
u B, a BTopoii — 3a yacTte C — ¢ UCIOJIB30BaHUEM MIPOLICHTHOM IIKAJIBI OLICHKU 3HAHUI.

Bompocs! 1151 Bcex BUAOB KOHTPOJIS 3HaHUN COCTaBII€HBI TAKUM 00pa3oM, 4TOOBI MEAAror ¢ UX MOMOIIbI0 MOT BBISIBUTH 3HAHUS YYalUXCS 110
BCEM Y3JIOBBIM BOIIpPOCAM TJIaBbl U pa3jiesia Kak Ha 0a30BOM YPOBHE, IJie HEOOXOAMMO TOJBKO BOCIIPOM3BEJEHHE Y4eOHOro MaTepuala, Tak U Ha
YCIIO’)KHEHHOM YPOBHE, TJie TpeOyeTcsi yMEeHHEe aHAIU3UPOBaTh U CPAaBHUBATH JAHHbIE, IPUMEHSISI TBOPUECKHUE CIOCOOHOCTH.

Bce oOyyaromue BUIbI KOHTPOJIS MPEANOJIAraloT KOJJIEKTUBHYIO I€ATEIbHOCTD YUalIUXCsl JINOO B Mape, JIM00 B TPYIIIE U CaMOIIPOBEPKY.

[Ipn moaroTroBke K KOHTPOJBHBIM paboTaM HEOOXOAUMO OOpaTUTh BHUMAaHHUE Ha 3aJaHMsl YPOKOB 0000IIaroliero nopropeHus. B atom ciydae
y4aluecsi B COOTBETCTBUU CO CBOUMU CIIOCOOHOCTSIMM OTIPENEISIIOT JUIsl ce0sl 3a7aHusl, KOTOPbIe MOT'YT BBIIIOJIHHTb.

PacuerHble 3a1aun pa3IMUHBIX TUIIOB U YPOBHEW CIIOKHOCTHU MpPEACTaBIEHBI B MOCOOMHU OJOKaMM, a TaKe BKIIIOUEHBI B pa3HbIe BUJbI KOHTPOJIS

3HAaHWNA. YUUTENbh MOXKET IO JKEJaHUIO BKIIOYATh WX KaK JOTIOJHUTENILHOE 33aJJaHue B JTFO00N BUA KOHTPOJS WJIM MpEAjarath y4aluMcs OTIeNbHbBIE
CaMOCTOSITENIbHBIC PAOOTHI MO PEMICHHUIO TTO00HBIX 3a/1a4.

HpOBelIeHI/Ie XUMHUYECKOIo JMKTAHTA
3aﬂaHI/I${ JJISL obonx BAapHUaHTOB KPATKO 3allMChIBAOTCA HA JINIIEBOM CTOPOHEC NOCKH HUJIM Ha KOAOTPAHCIIAPAHTC, OTBETHI HA BOIIPOCHI KEJIATCIBbHO

HaIlmucaTb Ha 06paTHOﬁ CTOPOHE JOCKH HJIM TAKKE Ha KOAOTPAHCIIapaHTEC. VYuurens 3a4NTHIBACT COZCPIKAaHUE BOIIPOCA, yJallIUCCs 3alIMChIBAIOT OTBET
B TCTpalix.



[To okOHYaHUM JUKTaHTa MPOBOJUTCS CAaMOIPOBEPKA!

+ omMOOK HET — OIEHKA «5»;

* JOMYyIICHBI 1—2 OomuOKH — «4»;

* JIONyIIEHBI 3 OHOKH — «3».

B 3aBHCHMOCTH OT CTETEHU MOATOTOBICHHOCTH YYalIUXCS YUUTEIb MOXKET U3MEHUTh KPUTEPUN OLICHKH padOT B MOJIb3Y YUCHHKA.

IIpoBeaenne caMocTOATEILHOM PadOTHI

CamocTrosTenbHas padota mpeanonaraer Judo napHyto, JIn6o rpynnoByo Gopmy paboThl U Aa€T BO3MOXKHOCTH JIydllle OTpadoTaTh W3ydaeMble
BOIIPOCHI 110/1 KOHTPOJIEM YUUTEIIS U B XOJI€ CAMOCTOSITEIBHOM AEATENLHOCTH (U1 oOyuaromield paboThl) 1100 JTydiie TOArOTOBUTHCS K KOHTPOJIBHOM
paboTe, KOTOPYIO MPEJACTOUT BBIMOIHATH Ha CICAYIONMEM ypoke (st 00001maroniei padoTsl). 3aaHus BHIIOIHAIOTCA B rmape (TPyMre), 4To MO3BOJISIET
SKOHOMHTH BpeMs Ha oTBeT. OtaenbHble 3agaHus (MO 3HAKOM *) ydyamiumecs BBINOJHSAIOT CAMOCTOSTENbHO. /[l KOHTpoJiA ydarumcs
MIPEIOCTABIISICTCS. BO3MOYKHOCTh CBEPUTH CBOHM OTBETHI C 3TAJIOHAMH, KOTOPBIE OYAYT JaHbI YIUTEIEM 110 OKOHYAHUU PaOOTHI.

Onenka NMPaKTUYICCKUX yMeHHﬁ Yyamuxcs

Yuurenb D0IKEH YUYUTBIBATD:

- IPaBUJILHOCTL OIIPECACIICHUS LCIIN OIIbITA,

- CaMOCTOATCIIbHOCTD noz[60pa O60py,Z[OBaHI/I$I u 06’beKTOB;

- IIOCJIEAOBATCIIbHOCTL B BBIIIOJITHCHUN pa6OTBI 10 3aKJIaJAKE OIIbITA,

- JJOTHYHOCTb U I'PAMOTHOCTb B OITMCAHUHN Ha6HIO,Z[CHI/II>'I, B q)OpMy.]'II/IPOBKe BbIBOJA U3 OIIbITA.

Otmerka "5" - IPaBUJIBHO OIPE/EIIEHA LEIb OIbITAa,

- CaMOCTOSTEIBHO, C HEOOXOAUMOM MOCIeI0BATEIbHOCTHIO MPOBEACHBI O00P 000pYI0BaHHS U 0OBEKTOB, a TaKkke paboTa
I10 3aKJIa/IKe OIbITA;

- Hay4HO IPaMOTHO, JJOTHYHO OMHMCAHbl HAOMI0IEHUS U CPOPMYITHUPOBAHBI BHIBOJBI U3 OMbITA.

Otmetka "'4" - IPaBUJILHO OIPEEIIEHA LEb OMbITA;

- CaMOCTOATENBHO MPOBEJIeHa paboTa 1o noadopy 000pyI0BaHuUs, OOBEKTOB,;

IIPU 3aKJIaJIKe OMbITa JOMycKatoTcs 1 -2 omunoKu;

- Hay4YHO TPaMOTHO, JIOTUYHO OMMCaHbl HAOII0A€HUS U C(HOPMYIMPOBAHBI BHIBOJIBI U3 OIBITA;
- B OIMCaHUM HaOJII0/IEHUH U3 OMbITa JOMYCKalOTCs HEOObIINE HETOYHOCTH

Otmerka "3" - IPaBUJIBHO OIIPEIEIICHA 1I€JIb OIbITA;
- Mo100p 000pyI0BaHUS U OOBEKTOB, a TAKKE pabOTHI MO 3aKJIAJIKE OIBITA MPOBEACHBI C TOMOIIBIO YUUTETIS;
- JIOITYCKAIOTCs HETOYHOCTHU M OIIMOKY MPH 3aKJIaJKE ONbITa, ONMCAHUH HAOII0JeHUH, (OPMYJIMPOBAHUH BBIBOJIOB.

OtMmertka "2" - HE OMpENIeIIEHa CAMOCTOSTEIBHO MEND OIBITA;
- He 0TOOPaHO HY>KHOE 000PY0BaHUE;
- IOITYCKal0TCs CYIIECTBEHHbIE OIMUOKH MPH 3aKiaJIke U 0OPMIIEHUH OTIbITA.

Ouenka ymenuii IIpoBoasaT HadoneHust

Yuurenn JOJIKCH YUYUTBIBATH!:

- IPaBUWJILHOCTH MPOBEACHUS HAOIIOICHUH TI0 3aJaHUIO;

- YMEHHE BBIJICJSITH CYIIECTBEHHBIC TPU3HAKK y HA0JII0/1aeMOT0 00beKTa (TIporiecca),




- IOTUYHOCTh M HAYYHYI0 TPAaMOTHOCTH B 0(hOpMJICHUH Pe3yabTaTOB HAOIIOACHUI U B BHIBOJAX;
- IPOBEICHUE HAOIIOICHHS 110 3aJIaHHIO;

OtMmertka "5" - MPAaBWJIBHO 110 33J]aHUI0 YUYUTEIS IPOBEACHO HAOIIOICHHUE;
- BBIJICJICHBI CYIIIECTBEHHBIC MPU3HAKH Y HA0II01aeMOT0 00BhEeKTa (Tporiecca);
- JIOTHYHO, HAYYHO IrPaMOTHO 0(hOPMIICHBI PE3YJIbTAaThl HAOJFOACHUI M BBIBOIBI.

Otmetka "'4" - MPABWJIHHO TIO 33JIAHUIO YYUTEIIS IPOBEICHO HAOIIOICHNUE;
- IPY BBIJICJIICHUU CYLIECTBEHHBIX MPU3HAKOB Y HaOII0AaeMOro o0beKTa (mpoiiecca) Ha3BaHbl BTOPOCTEIICHHBIE;
- IOITyCKaeTcsi HeOPEXKHOCTH B 0(hopMIIeHUU HAOIIOCHHI U BEIBOJIOB.

Ortmerka "3" | - 1OMyCKAarOTCSA HETOYHOCTH U 1-2 OmMOKH B IPOBEICHUH HAOIIOCHUN 110 3aJaHUI0 YUUTEIS,
- IIPY BBIJICIIEHUH CYILIECTBEHHBIX PU3HAKOB Y Ha0II01aeMOro 00beKTa (1polecca) BbIISNIAI0TCS JIUIIb HEKOTOPBLIE;
- norryckarores ommOku (1-2) B opopmiieHrH HaOJIIOICHUH U BBIBOJIOB.

Otmerka "2" - Jormyckarotes omuoku (3-4) B mpoBeeHNN HAOIIOACHUIA TTO 33/1aHUI0 YUUTEJIS;

- HETPABWJIBHO BBIJCISIIOTCS IPU3HAKK HA0III01aeMoro oobeKTa (Tporiecca);

- nommyckatorces omuoku (3-4) B opopmiieHnn HaOt0IeHUH U BBIBOAOB. DPopMa aTTecTaliu o OHUOIOTUU MOKET ObITh
pa3NMYHON: YCTHBIM 9K3aMeH Mo OwiieTam, 3ammra pedepaTa, TECTUPOBAaHHUE, 3alllUTa MPOCKTA.

®opMmbl npe/icTaBIeHUsI 00pPa30BaTeIbHBIX Pe3yJIbTATOB!
e Tabenpb yCIIEBAa€MOCTH 110 MpeaMeTaM (C ykazaHueM TpeOOBaHUM, TPEABIBISIEMBIX K BBICTABJICHUIO OTMETOK);

® TEKCThl UTOTOBBIX IMATHOCTUYECKUX KOHTPOJBHBIX padOT, JUKTAHTOB M T.I. W aHAIM3 WX BBHINOIHEHUS oOydarommmcs (uHopmarms o0
AJIEMEHTAaX U YPOBHSX MPOBEPSEMOT0 3HAHUS — 3HAHUS, TOHUMAaHUS, TPUMEHEHUSI, CHCTEeMAaTU3AIIIH );

® YCTHas OLIEHKa YCIIEUIHOCTU pe3yJIbTaToB, (JOPMYJIMPOBKA MPUYMH HEyAad U PEKOMEHJAlMi MO YCTPaHEHHI0 MpoOesoB B 00yYEHHOCTH IO
peaMeTam;

e nopTdonno;

® pe3ynbTaThl IICHUXOJIOrO-NEAArOrM4ecKuX HUCCIEAOBAHUM, WUIIOCTPUPYIOUIUX JUHAMUKY pa3BUTUS OTHENbHBIX HWHTEIUNIEKTYaJIbHBIX U
JTUYHOCTHBIX KadecTB oOyuatomierocs, Y'Y /1.

KputepusiMu ouleHUBAHUS SIBISIOTCS:
° COOTBETCTBHUE AOOCTHUIHYTBIX MNPCAMETHBIX, MCTAIIPEAMCTHBIX W JIMYHOCTHBIX PE3YJIbTAaTOB O6yanOI]_[I/IXC${ Tpe6OBaHI/I$IM K pe3yiabTataM
OCBOCHHS 00pa30BaTeILHON TPOrpaMMbl OCHOBHOTO 00111er0 0opazoanus PI'OC;
e JWHAMHUKa Pe3yJbTaTOB MPeIMETHON 00y4eHHOCTH, (popmupoBanus YV /.
OrneHka JOCTHKEHUS METAPEIMETHBIX PE3yNIbTaTOB MOXKeT. [IpoBoAsTCs B X0/€ pa3nuuHbIX mpolenyp. OCHOBHOM MpOIeaypOil HTOTOBOM OLIEHKH

AOCTHIKCHUS MECTANIPCAMETHBIX PE3YJIbTATOB ABJIACTCH 3awyyuma umozco6020 MHOMGUOyaJZbHOZO npoekma



