MyHuumnnansHoe GrojukeTHOE 06LWeo0pa3oBaTe/IbHOE yUpeKaeHHe
«JlykoBHUKOBCKas cpeaHsisi 00uleobpa3oBaTebHas LKOJIa»

«PaccmoTpeHna Ha 3acenanuu «CornacoBaHo» 3aBy4 1no YBP

MO yuuTenie ecrecTBEHHO- MBOY JlykoBusikoBckas COLLD»:
MaTeMaTHYE€CKOIro LIMKJL ;Zé EO.B. KOnuna

PykoBogurens F /{(/(]'
nporokon Ne 7 or FZ2L7 L7722/

PABOYASA ITPOI'PAMMA
IO XUMMUU (9 KJTACC- 68 uacos )

CocragpieHa yuyurtejieM XuMHUH

lymosoit H. I'.

2021 ron



HHOACHUTEJIBHAA 3AIINCKA

[IporpamMma o xumuu 11 9 Kjracca cocTaBjieHa Ha OCHOBE nporpammsbl o xumun 8-9 kiaccsl MBOYVY «JlykoBaukosckass COLLDy
YMK O.C.I'abpuensa
B mporpamme 0003HaueHO LienenojiaraHue Ha pa3HbIX YPOBHSX: HA YpPOBHE LeNel; HAa yPOBHE METANPEIMETHBIX, MPEIAMETHBIX M JIMYHOCTHBIX
00pa30BaTeIIbHBIX PE3yIbTATOB (TPEOOBaHMIT); HA YPOBHE YUCOHBIX JICHCTBUI.
OO0pazoBarenbHbIe Pe3yIbTaThl MPECTABICHBI HA HECKOIBKIX YPOBHSAX — METANPEAMETHOM, TMIHOCTHOM U TPEIMETHOM.
[Iporpamma paccunTana Ha npenojaBanue B 9 kiacce no yueOHuky «Xumusi». O. C. I'abpuensu, H. I'. Octpoymos, C. A. CraakoB M.:
[Ipocsemenue, 2020
U TIpeJIoiaraeT mpoBeIeHUE, KaK TEOPETHUECKUX YPOKOB, TaK M TJabopaTopHBIX padot. IlpakThdeckue pabOTHI JArOTCS MOCTE U3YUeHHs] KOHKPETHOM
TEMBI. DTO TIO3BOJISIET JIyUIIe 3aKPETUTh TEOPETHISCKUN MaTepral Ha MPAKTHKE ¥ TPOBEPUTH MPAKTHUECKIE YMEHHS ¥ HABBIKHA HEMOCPEICTBEHHO I10
nanHoM Teme. Kypc paccunranna 68 qacoB (2 ypoka B HEEIO).
3agayamu u3ydeHusi y4eOHOro npeamera « XuMus» B 9 Kiacce sBISIOTCS:
yueoHbie: GOPMHUPOBAHKE CUCTEMBI XHMHUYECKUX 3HAHWH KaK KOMITOHEHTA €CTECTBEHHOHAYYHOH KapTHHBI MHPA;
Pa3BUBAIOLIUeE: PA3BUTHE JIMIHOCTH O0YJAIONINXCS, X HHTEIUICKTYaIbHOE U HPAaBCTBEHHOE COBEPIIEHCTBOBAaHNE, (DOPMUPOBAHHE Y HUX
I'YMaHUCTHYECKUX OTHOIICHUN U SKOJIOTHYECKH 11€7IeCO00pa3HOTO MOBEICHUS B OBITY U B TPYIOBOM JIESATENIbHOCTH;
BOCIIUTaTebHbIE: (OPMUPOBAHUE YMEHHI 0€30MacHOT0 00pallleHUs ¢ BEIIeCTBAMU, UCIIOJIb3YEMbIMU B TOBCEIHEBHOM JKM3HH; BBIpAOOTKA
MMOHUMAaHHMsI 0OIIECTBEHHOW MOTPEOHOCTH B PA3BUTHH XUMHH, a TakKKe (POPMUPOBAHHE OTHOIICHHUS K XMMHUH KaK K BO3MOXKHOUM 00acTu Oymymieit
MPAKTUYECKON JeSITENbHOCTH.
Ilnanupyembie pe3yIbTAaThl 0CBOEHHsI Y4eGHOI0 MpeaMeTa, Kypca
[Ipu u3ydeHnn XMMUHU B OCHOBHOM IIKOJIe 00ECIIeUNBAETCS JOCTHKEHHUE JTMUHOCTHBIX, METANPEIMETHBIX U MIPEIMETHBIX PE3YJIbTATOB.
JInyHOCTHBIE:
® B IICHHOCTHO-OPUEHTAIIMOHHOU c(hepe — YyBCTBO TOPAOCTH 32 POCCUICKYIO XMMHUYECKYIO HAyKy, TYMaHU3M, OTHOIIIEHUE K TPYIY,
L[EJIeYCTPEMIICHHOCTb;
¢ (opmupoBaHue IIEHHOCTH 3JI0POBOTO M 0€30MacHOro 00pa3a KHU3HU; YCBOCHUE TIPABUIT MHIWBU/IyaJTbHOTO U KOJJIEKTUBHOTO OE€3011acCHOTO
MOBE/ICHUS B UPE3BbIUAHHBIX CUTYALIUAX, YIPOKAIOIINX KU3HU U 3I0POBBIO JIOJICH;
® B TPYIOBOIi chepe — rOTOBHOCTH K OCO3HAHHOMY BBIOOPY JalibHEMIIe 00pa30BaTeIbHOM TPACKTOPUH;
® B [I03HABATEJIbHOW (KOTHUTUBHOM, HHTEIJIEKTyalbHOM) chepe — yMEeHHEe YIpaBIsATh CBOCH MO3HABATEIbHON AESITEIbHOCTHIO.
¢ (opmMupoBaHUE OCHOB DKOJOTHYECKON KYIbTYpPhI, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO 3KOJOTHYECKOTO MBIIIJICHHSI, Pa3BUTHE OTIBITA
9KOJIOTHYECKHA OPUEHTHUPOBAHHON PEIIEKCUBHO-OIICHOYHON U MPAKTUYECKON AESITeTbHOCTU B KU3HEHHBIX CUTYAIIHSIX;

MeranpeaMeTrHsble:



® YMEHHE CaMOCTOSATEIBHO OMPEACTSATh eI CBOCTO OOYYEeHHS, CTAaBUTh U (POPMYIHPOBATH Ui ceOsl HOBBIC 3a/1a4u B y4€é0e U MO3HABATEIbHOU
JESITeILHOCTH, Pa3BUBATh MOTUBBI M HHTEPECHI CBOEH MO3HABATEILHOMN JACSITEIIbHOCTH;

® YMEHHE CAMOCTOSITENLHO TUIAHUPOBAThH IMMYTH JAOCTH)KCHHUS II€JIeH, B TOM YMCIIEe allbTEPHATUBHBIC, 0CO3HAHHO BRIOMPATh Hanboliee d3(h(HeKTUBHBIC
CIIOCOOBI pelIeHUS YIeOHBIX U TI03HABATEIHHBIX 33/1a4;

® YMEHHE COOTHOCHUTHh CBOM JCUCTBUS C IUIAHUPYEMBIMHU PE3yJbTaTaMH, OCYIIECTBIISATh KOHTPOJIb CBOCH NEATEILHOCTH B MPOIECCE JAOCTHUKEHUS
pe3yibpTaTa, ONPENENATh CIOCOoObl JEMCTBUM B paMKax HpeUIOKEHHBIX YCIOBHUH W TpeOOBaHUM, KOPPEKTUPOBATh CBOU JIEHCTBHUS B
COOTBETCTBUU C U3MEHSIOILIECHCS CUTyalluE;

® YMCHHE OIICHUBATH MPABUIHHOCTh BHIMOJTHCHHS y4eOHOU 3a71a91, COOCTBEHHBIC BOBMOYKHOCTH €€ PEIICHUS;

® BJIaJICHHE OCHOBAMH CaMOKOHTPOJIS, CAMOOIICHKH, TIPUHATHUSL PEIICHUN U OCYIIECTBICHUSI OCO3HAHHOTO BHIOOpa B yueOHOUM M MO3HABATEIHHOM
NEeSITENHHOCTH;

® YMEHHUE OMPEIEATh MOHITHS, CO3/1aBaTh 0000IEHNs, YCTaHABIMBATh aHAJIOTHH, KIaCCU(PUIIMPOBATh, CAMOCTOSITEILHO BHIOUPATh OCHOBAHUS U
KpUTEpUU HJs1 KiacCU(UKAIMK, yCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBSI3M, CTPOUTH JIOTMUECKOE DPACCYXKACHHE, YMO3AKIIOYCHHE
(MHAYKTUBHOE, IETYKTUBHOE U M0 aHAJIOTHH) U JIEIaTh BBIBOJIBI;

® YMEHHE CO3/1aBaTh, MPUMEHATH U MTPE0OPa30BHIBATh 3HAKH U CUMBOJIBI, MOJIETTH ¥ CXEMBI IS pEIeHUs] y4eOHBIX U MTO3HABATEIIbHBIX 337124,

® YMEHHE OPraHW30BBIBATh YU€OHOE COTPYIHUUYECTBO U COBMECTHYIO JCSATEIHHOCTh C YUUTEJIEM U CBEPCTHUKAMH; pabOTaTh MHAUBUAYATHHO U B
rpynme: HaxoIuTh OOIee pelIeHHe W pa3pemarh KOH(IUKTBI Ha OCHOBE COTJIACOBAHUS TMO3UIMA M yu€Ta WHTEPECOB; (POPMYIHPOBATH,
apryMEHTUPOBAaTh U OTCTAUBAaTh CBOE MHEHHUE;

® YMEHHUE OCO3HAHHO MCIOJb30BATh PEUYEBBIE CPEACTBA B COOTBETCTBUH C 3a/1a4€il KOMMYHUKALIMM JIJIs1 BBIPAXKEHUSI CBOUMX YYBCTB, MBICIIEH U
MOTPEOHOCTEH; TIIITAHUPOBAHUS M PETYIISIIMN CBOCH JIEATEILHOCTH; BIAJCHIE YCTHON M MUChMEHHOHN PEeUbl0, MOHOJIOTHYECKON KOHTEKCTHOM
peublo;

e (hopMHUPOBAHHE U PA3BUTHE KOMIIETEHTHOCTHU B 00JIACTH UCIIOJIb30BAHUS MH(OPMALIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTH;

e (dopMHUpOBaHHE M Pa3BUTUE DKOJOTHYECKOTO MBIIUICHUS, YMEHUE IMPUMEHSATh €ro B I03HABATEIbHOW, KOMMYHUKATUBHOM, COLIMANBLHOM
MpaKTHKE ¥ NpodeCCHOHATBHON OPUEHTALIUH.

IIpenmeTtHbIe:

1.B no3naBaresbHOM chepe:

® /1aBaTh ONPENCJICHUS H3YYCHHBIX TOHATUH: «XUMUYECKHH DIEMEHT», «aTOM», «HOH», «MOJIEKYyJa», «IPOCTble U CIOXHBIE BEIIECTBAY,
«BEILECTBO», «XUMUYECKasi PopMysay, «OTHOCUTENIbHAS aTOMHAsl Macca», «OTHOCHTEIbHAsI MOJICKYJISIpHAs Maccay, «BAJICEHTHOCTbBY, «CTEIEHb
OKHUCJICHUS», «KKPUCTAIINYECKAS PEIIETKA», KOKCHJIBD», KKHUCIOThD», KOCHOBAHHUA», «COJINY», «aM(POTEPHOCTHY, «UHIUKATOPY», «IIEPUOIUUESCKUN
3aKOHY», «IIEPUOJNYECKas TaOlUIay, «M30TOMbI», «XUMUYECKAS CBA3BY, «AIEKTPOOTPUIIATEIILHOCTDY, «XUMHUECKas PEaKIUs», «XUMUYECKOEe
YpaBHEHUE», «TCHETHYECKasi CBS3b», «OKHUCICHHE», «BOCCTAHOBJICHHUE», «IJIEKTPOIUTHYECKAs ITUCCOLMALUA», «CKOPOCTh XMMHYECKOM
peakLumn;



® OIMUCATh ACMOHCTPAIUOHHBIC 1 CAMOCTOATCIILHO MMPOBCACHHBIC XUMUYCCKHUEC SKCIICPUMCHTHI;
® OIMMCBIBATBH U PA3JIMYATh U3YUCHHBIC KJIACChl HCOPIraHNYCCKUX COCI[I/IHCHI/Ifl, IMMPOCTHIC U CJIOKHBIC BCIICCTBA, XUMHUUYCCKUC PCAKLIUU,
e Kinaccu(pUIUPOBATH H3YUCHHBIE OOBEKTHI U SBJICHHUS,
® JICJIaThb BBIBOJAbI M YMO3AKIIOYCHUA H3 Ha6JHOI[eHI/H\/JI, HU3YUYCHHBIX XHUMHNYCCKUX SaKOHOMepHOCTeﬁ, IMPOTrHO3HUPOBATH CBOMCTBA HCHU3YYCHHBIX
BEILIECTB 110 aHAJIOTUU CO CBOMCTBAMU M3YYCHHBIX;
® CTPYKTYPHPOBATh N3yYEHHBIN MaTeprall U XMUMUYECKYIO HH(OpPMAIIHIO, TOTYYEHHYIO U3 APYTUX UCTOUYHUKOB;
® MOJIEIMPOBATh CTPOEHHE aTOMOB 3JIEMEHTOB 1-3 NepHo0B, CTPOEHUE MPOCTHIX MOJIEKYJI;
2.B1IeHHOCTHO — OpMeHTALIMOHHO cdepe:
® AHAJIM3WPOBATHL W OUCHUBATH IMOCICACTBUA IJId Oprma}omeﬁ Cpc€abl OLITOBOH M HpOHSBOI{CTBGHHOﬁ ACATCIIBbHOCTHU Y€JIOBCKA, CBSI3aHHOM C
nepepaboTKOM BEIIECTB;
3. B TpynoBoii chepe:
® IIPOBOJUTH XUMHUYECKUHU SKCIICPUMCHT,
4. B cepe 0e3011aCHOCTH KU3HEAEATEIbHOCTH:
® OKa3bIBaTh MEPBYIO MOMOILb MTPU OTPABIECHUSAX, 0’)KOTAX U IPYTUX TPaBMaX, CBA3aHHBIX C BEIIECTBAMHU U JTA0OPAaTOPHBIM 000PYI0BAHUEM.
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1 O6001enne 3HaHAH IO 5 1 DopMHpOBaHHE HAYIHOTO MUPOBO33PEHUS:
Kypcy 8 kiacca 3HATH/TIOHUMATh/YMETh ONPENEISTh:

- MaTepHaJbHOE EANHCTBO BEIIECTB IPUPOIBI MyTEM WIIIFOCTPUPOBAHUS [E€HETUIECKOM
B3aMMOCBSI3U MEX/y BEIIECTBaMU (IPOCTOE BEIIECTBO-OKCUI-THIPOKCH -COIb )
DopMUPOBAHUE SKOJTOTUYECKUX 3HAHUN:

3HATH/TIOHUMATH/YMETh ONPENEISITh:

- Kputnuecku oneHrBaTh MH(GOPMALIMIO O BELIECTBAaX, HCIOIb3YEMbIX B OBITY; BO3ACHCTBHE
XMMHUYECKUX BEILECTB HA OPraHMW3M YeNOBeKa U NPUPOLY, IpaBmiia 0€300acHOr0 00palIeHus ¢
XUMHWYECKUMH BEIIECTBAMU;

dopMupoBaHHE MOTHBALMH YUe€OHON AESTEILHOCTHU

- ®opMUpOBaHUEYCTOWYMBOrO [TO3HABATEILHOIO HHTEpECa, JII0003HATEIIEHOCTH B U3YyYEHUN
MHpa BEUIECTB MYTEM MOJIyYEHHs JONOJIHUTENbHON HH(POPMALIUK U3 PA3IUYHBIX HCTOUHUKOB O




3HAYCHHH OTACIbHBIX HpeI[CTaBHTeJ'ICfI HCOPraHN4CCKUX COGI[I/IHGHI/Iﬁ

XHUMHUYECKHE pEaKLuH B
pacTBopax
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DOopMUPOBAHUE HAYYHOI'O MUPOBO33PEHUS:

3HaTh/IOHUMATH/YMETh ONPEACISTh:

- MaTEpUAIILHOE €UHCTBO BEILECTB IIPUPO/BI IIyTEM WILTHOCTPUPOBAHUS TEHETUYECKON
B3aMMOCBSI3U MEXJy BEIIECTBAMU (IIPOCTOE BEILECTBO-OKCUI-THIPOKCH] ~COIb)
DOpMUPOBAHUE IKOIOTMYECKUX 3HAHUM:

3HaTh/IOHUMATH/YMETh OPEENSTh:

- Kputnuecku ornenrnBath HH(GOPMALIMIO O BELIECTBAaX, HCIOIb3YEMBIX B OBITY; BO3ACHCTBHE
XMMHUUECKUX BELIECTB HAa OPraHU3M YelIOBeKa U MPHUPOJY, MpaBuia O€30IMacHOro oopaleHus ¢
XUMHUYECKUMU BEUIECTBAMMU;

®dopMupoBaHUE MOTUBAILIUH YUeOHON JAESTETLHOCTH

- ®opMUpPOBaHUEYCTOWYMBOIO TTO3HABATEIHLHOTO HHTEpECa, JIF0003HATENHHOCTH B U3YUEHUU
MUpa BEHIECTB IMyTEM TOJIyUEHHS JOMOIHUTENHHON HHPOPMALIUH U3 PA3TUYHBIX HCTOYHUKOB O
3HAQYEHHUH OTJIEIbHBIX IPEICTABUTENEH HEOPTAHUYECKUX COCIMH CHUI

Meranib 1 ux
COEIMHEHN
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DopMHpPOBAHHUE HAYYHOTO MUPOBO33PEHHUS:

3HaTH/TIOHUMATh/YMETh ONPEICISITh:

- IPUYUHHO-CJIICACTBECHHBIC CBA3U MCXKAY CTPOCHUEM aTOMa, XUMHYECKOH CBs3b10, TUIIOM
KPUCTAJUTMUECKON PEIIETKH METAIJIOB U UX COSMHEHNH, NX (PU3NIECKUMU U XUMHUIECKUMHU
CBOICTBaMU.

- OOBACHATH MaTEpUAIbHOE €IMHCTBO BEIIECTB IPUPO/IbI IIyTEM COCTABIEHUS T'€HETUYECKUX
PsI0B METaJLIOB.

dopmupoBaHne NATPHOTHYECKOTO BOCIUTAHUS: 3HATH/IOHUMATh

- POJIb POCCUMCKUX YUEHBIX B Pa3BUTHH METAJLUTYPTHH.

®opMUPOBaHKE BAICOJIOTUYECKUX 3HAHUM:

3HATH/TIOHUMATH!

- 3HaYCHUE METaJIOB VISl )KUBbIX OPIraHU3MOB;

- OCHOBBI 3/10pOBOT0 00pa3a KU3HU;

DopMHUpPOBaHHE SKOHOMUYECKUX 3HAHUM:

3HATH/TIOHUMATH/YMETh ONPENEISITh:

- HaXOXKJEHUE METAJUIOB B IIPUPOJE, BUAAX METALTYPIHH, PALMOHAIBHOM HUCIONb30BaHUN
METaJJIOB, O CIIOCO0axX 3aILUThl METAJUIOB OT KOPPO3HH.

- pematk 3a7a4y ¢ MPOU3BOICTBEHHBIM COAEPKAHHEM.

DopMUPOBAHUE SKOTOTUYECKUX 3HAHUN:

3HaTh/IOHUMATh/YMETh IPUMEHSTh:

- IPaBHJIa TEXHUKH OE30MAaCHOCTH MPH BHIITOJHEHUH MTPAKTUYECKUX PAOOT € LENbI0
(dhopmMupoBaHus OepeKHOr0 OTHOIIEHHS K CBOEMY 3JI0POBBIO M 3/I0POBBIO OKPYKAIOIIMX.




- HpO6J’IeMBI OXpPaHblL Opr)I(aIOHleﬁ Cpcabl, CBA3AHHBIX C XUMHWYCCKUM ITPOU3BOACTBOM.

Hemeramnsl 1 ux
COEIUHEHUS

25

®opMHpOBaHKNE HAYYHOTO MUPOBO33PEHUS:

3HaTh/IOHUMATh/YMETh YCTaHABIIMBATS!

- IPUYMHHO-CIICICTBEHHBIC CBSI3U MEXK]y CTPOCHHEM aTOMa, XMMHUYECKOH CBSI3bI0, TUIIOM
KPUCTAITMUECKON PelIETKA HEMETAJUIOB M X COSNMHEHUH, UX (PU3NUIECKUMH U XUMHUECKUMHU
CBOMCTBaMU;

- MaTepuajbHOE EJUHCTBO BEIIECTB IPUPOJIHI TyTEM COCTABIICHUS T'€HETUYECKUX PSAI0B
HEMETaJIOB.

DopMUpOBaHKE MATPUOTUIECKOTO BOCITUTAHUS:

3HaTH/TIOHUMATh/YMETh ONPEACISTh:

- pOJIb POCCUMCKUX YYEHBIX B Pa3BUTHH XUMUYECKOW HAYKH;

®opMHpOBaHKE BaJICOJIOTHYECKIX 3HAHUM:

3HaTH/TIOHUMATH/YMETh ONPEACISTh:

- OMOJIOTHMYECKYIO POJIb HEMETAJUIOB JIJIsl OPraHU3MOB;

- OCHOBEI 3/I0POBOTO 00pa3a KU3HH.

DOopMUPOBAHUE SIKOHOMUYECKUX 3HAHUI:

3HATH/TIOHUMATh/YMETh ONPEICISITh:

- POU3BOJICTBO CEPHOW KUCIIOTHI (BBIOOD CHIPHS, HAYYHBIC IIPUHIIUAIIBI TIPOU3BOJICTBA),
CHJIMKATHOW MPOMBIIIIEHHOCTBIO;

DopMHUPOBaHUE HKOTOTUUECKUX 3HAHUI:

3HATh/TIOHUMATh/YMETh ONPEACIIATh:

- IpaBWJIa TEXHUKU O€30ITaCHOCTH MPH BBITTOIHEHHH IPAKTHYECKUX PA0OT C LETbIO
(dopMupoBaHHs OEPEKHOTO OTHOIIEHUS K CBOEMY 3/10POBBIO U 37I0POBBIO OKPYKAIOIIHX.
- IPOOJIEMBI OXPaHbl OKPYKAIOLIEH CPEMbl, CBA3aHHBIX C XUMUYECKUM IIPOU3BOJICTBOM.

- IpaBUJIa IOBEAEHHS B YPE3BbIYAIHBIX CUTYALUSIX, CBA3aHHBIX C BO3JEHCTBHEM Pa3IHMUHBIX
BEILIECTB

(yrapHoro ra3za, COeTMHEHHH a30Ta, Cephl).

XUMHUS U OKpYKaroIas
cpena

O06001eHye 3HAHMIA TTO
XUMUH 33 KypC OCHOBHOMU
LIKOJIBL.

dopmupoBaHne HPABCTBEHHOTO BOCTTUTAHUSL:

3HATH/TIOHUMATH/YMETh ONPENEISITh:

- COIMAJBHYIO 3HAYMMOCTH U cofiepKaHue mpodeccuii, CBSI3aHHBIX C XUMHEH.

®opmupoBaHUE IKOIOTHYECKUX M SKOHOMHUYECKUX 3HAHUI:

3HATH/TIOHUMATH/YMETh ONPENEISITh:

- OTBETCTBEHHOCTH 3a MIPUMEHEHHUE MOIYYSHHBIX 3HAHUH U YMEHHH, TO3UTHBHOM POJIM XMMUH B
JKM3HU COBPEMEHHOT'0 00II1eCTBa, HEOOXOANMOCTH XUMUYECKH I'PAMOTHOTO OTHOILICHUS K
CBOEMY 3/I0pPOBBIO M OKPYIKAIOIIEH cpeje;

- pelmaTh 331241 C IKOJIOTHYECKUM COICPIKAHUEM;




- peiiaTh 3aJa49u C MPOU3BOACTBCHHLIM COACPKaHUEM

Hroro 68 7 5+1

IMoBTOpPeHMe U 06001IeHNe CBeleHuii 0 Kypcey 8 kiacca — 5 9
Bunapusie coenunenns. Okcuapl coeoOpasymooime u HecoiaeoOpasyronme. [ MapoKcuapl: 0CHOBaHUS, aM(QOTEPHBIE THAPOKCUIBI, KHCIOPOACOAepIKAIHE
KucnoTel. CpeHue, KUCIble, OCHOBHBIE U KOMIUIEKCHBIE COJIH.

O6o01IeHe cBeNeHUH 0 XMMUYECKUX peakiusax. Kiaccndukanuss XMMUYECKHX PEaKIHid MO pa3IMYHBIM MPU3HAKAM: COCTaBY M YHCIY PEarupyrolux H
00pa3yroIIMXCs BEIIECTB, TEIUIOBOMY 3P QeKTy, 00paTUMOCTH, U3MEHEHHIO CTENICHEH OKHCIICHHUS 3JIEMEHTOB, 00pa3yloUINX pearnpyroliie BeulecTBa, arperaTHoMy
COCTOSTHHIO pearupyIoNIiX BEIIECTB, HCTIOIB30BAHHUIO KaTAIN3aTOpA.

ITonsiTHE O CKOPOCTH XUMHUUYECKOU peakiuu. PaKTOpbl, BIUSAIOIME HA CKOPOCTh XUMHUYECKUX PEAKLUN: IIPUPOJA PEATHPYIOIIMUX BEIIECTB, UX KOHIIEHTpaLus,
TeMIiepaTypa, IIomaib CONPUKOCHOBEHUS, HANINYMeE KaTaian3artopa. Katamms.

HemoHcTpanun

O3HakoMIIeHHE C KOJJIEKIMSIMHA METAJJIOB U HEMETAIIJIOB.

O3HakoMIIEHHE C KOJJIEKIMSIMHA OKCUIOB, KHCJIOT U COJIEH.

3aBUCUMOCTH CKOPOCTH XUMHYCCKOH PEAKIINHU OT IPUPOJIBI PEaruPYIONTUX BEIIECTB.

3aBHCUMOCTH CKOPOCTH XUMHYECKOH PEaKIIMH OT KOHIICHTPAIIUH PEaruPYIOTNX BEIIECTB.

3aBHCHMOCTH CKOPOCTH XHUMHYECKON PEAKITUH OT IUIOMIA N COPUKOCHOBEHHUS PEATUPYIOMINX BEIIECTB («KUTISIIIIANA CIIOH).
3aBUCUMOCTH CKOPOCTH XUMHYECKOH PEAKIIH OT TEMITEPATYPhl PEarupyIONINX BEIIECTB.

JlaGopaTopHBIE OIBITHI

B3aumonelicTBue aMMHuaka v XJI0pOBOJOPO/Ia.
Peakuus HeTpanuzamuu.
HaGmoaenue Temioporo 3¢ g exra peakiuu HeWTpaIn3aliim.
B3anMoneticTBre cepHOM KUCIOTHI ¢ okcumaoM meau(1l).
Pasnoxxenne nmepokcuaa BOAOPOAA C TOMOIIBIO KaTaja3sl KapTo(ers.
3aBUCHMOCTh CKOPOCTH XMMHYECKOH PEAKIIUU OT MPHUPOIBI PEarHpyIOIINX BEMIECTB Ha MPUMepe B3aMMOIEHCTBHUS pACTBOPOB THOCYIIb(aTa HATPUS UXJIOpUIA
Oapwusi, THOCYIIb(haTa HATPUS U CONSTHON KHUCIOTHI.
3aBUCHMOCTH CKOPOCTH XHMHYECKOH PEaKITMH OT IIPUPOIEI METAJIIOB TIPH WX B3aUMOACHCTBUH C COJISTHOM KHUCIIOTOM.
3aBUCHMOCTH CKOPOCTH XUMHUYECKOH PEAKITH OT MMPUPOIBI KHCIOT MPU WX B3AMMOAEHCTBHH C JKEIE30M.
3aBUCHMOCTh CKOPOCTH XUMHUYECKON PEAKITUH OT TEMIEPATypPHI.
3aBUCHMOCTh CKOPOCTH XUMHUYECKON PEAKITUHN OT KOHI[SHTPAIIHH.
3aBUCHMOCTh CKOPOCTH XUMHUYECKOH PEaKIIUH OT ILIOMIa I COTPHUKOCHOBEHUS PEarupyroIIuX BEIIeCTB.
3aBUCHMOCTh CKOPOCTH XUMHUYECKON PEaKIIUH OT KaTallu3aTopa.

KonTpons: onpoc, camocTosTenbHbIE paboThI, TECTHPOBAHUE, MTOITOTOBKY MPE3SHTAIINN

K.p. Ne I T « [loBTOpeHune u 060011eHrEe CBeeHNH IO Kypey 8 Kiaccay.

[IpenmerHbIe pe3ynbTaThl 00yUSHHs
Yyamumiicst 1OJKeH ymems.



* UCTOJNB30BATh MPU XapPAKTEPUCTHKE MPEBPAIICHUIN BEIICCTB IMOHSITHS: «XUMHUECKAs PEAKIMS», «PEaKIUU COCAMHCHUS», «PCAKIIMH PA3JIOKCHUSD», «PCAKIIHH
O0OMEHa», «pEaKIUU 3aMEIICHUS», «PCaKIMH HEHUTpaIu3alum», «IK30TCPMUUYECKHE PEAKINN», «IHIOTEPMUUYCCKHE PEaKIMW», «OO0paTUMBIC PEaKIUU»,
«HEOOpaTHMBIE PEAKIUN», «OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKIIMU», «TOMOI'CHHBIC PEaKIIMH», «TCTCPOrCHHBIC PEAKIUN», «KATATUTUYCCKUAC PEaKIIHH,
«HEKATaJTUTHYECKHUE PEAKIINIY, «TEIIOBOH A(P(EKT XUMUIECKON pPEeaKIun», «CKOPOCTh XUMHUYECKOH PEaKIuuy, «KaTaan3aTopy;

* XapaKTepu30BaTh XUMHYECKUE 3JIEMEHThI 1—3-ro mepuonoB mo ux mnonoxkeHuto B Ilepumomuueckoit cucreme xumudeckux snementoB . M. Menneneesa:
XUMHYECKUI 3HAK, MOPSAKOBBIA HOMEp, MEPHOJ, TPYIIa, MOATPYIIa, OTHOCHUTEIbHAs aTOMHAas Macca, CTpOCHHE aToma (3apsi sAapa, YMCIO HPOTOHOB W
HEWTPOHOB B si/ipe, O0Iee YMCIIO JIEKTPOHOB, paclpeAcieHrue dIIEKTPOHOB TI0 BJIEKTPOHHBIM CJIOSIM, MPOCTOE BelecTBO, (opMysa, Ha3BaHHUE W THUIl BBICILIETO
OKCHJIa ¥ TUAPOKCHUIA, JIETy4ero BOJOPOIHOTO COSMMHEHUS (111 HEMETAIIIIOR));

* XapaKTepu30BaTh OOIINE XMMHUYECKHE CBONCTBA aM(OTEPHBIX OKCHJIOB U THJIPOKCHUIOB; MIPUBOJUTH MPUMEPBI PEAKIIHii, TOATBEPIKIAAIOIINX XUMUYCCKUE CBOMCTBA
aM(OTEPHBIX OKCHJIOB M THIPOKCH]IOB;

* JIaBaTh XapaKTEPUCTHKY XUMUYECKUX PEAKIMI [0 YUCIY M COCTaBY MCXOJHBIX BEIIECTB M MPOIYKTOB PEAKINH; TEIUIOBOMY (O (EeKTy; HAIPABICHUIO TPOTEKAHHS
PEaKIMHU; M3MEHEHUIO CTCIICHEH OKUCIICHUS JIEMEHTOB; arperaTHOMY COCTOSHUIO UCXO/HBIX BEIIECTB; YYaCTHIO KaTallu3aTopa;

* OOBSICHATH U IPUBOAUTH IPUMEPHI BIUSHUSA HEKOTOPBIX (hakTOpoB (IPUPOJIa pearupyroliux BEIIeCTB, KOHIIEHTPAIIUS BEIECTB, IaBJICHUE, TeMIIepaTypa,
KaTaJIn3aTop, MOBEPXHOCTH COMTPUKOCHOBEHHUS PEAarNPYIONINX BEIIECTB) HA CKOPOCTh XUMHUIECKUX PEAKITUH;

 HAOJIIOJATh U ONMCHIBATh YPABHEHMS PEAKIMIA MEXKy BEIIECTBAMU C IIOMOIIbIO €CTECTBEHHOTO (PYCCKOT0 MM POTHOIO) SI3bIKA U SI3bIKa XMMUU;

* TIPOBOAMTH OIBITHI, TOATBEP)KAAIOIINE XUMUIECKIE CBOMCTBA aM(POTEPHBIX OKCHIAOB U THAPOKCUIIOB; 3aBUCHMOCTH CKOPOCTH XUMHYECKON PEaKITuu OT
pa3auYHbIX (akTopoB (IPUPOJA PEaruPyIOIMX BEIIECTB, KOHIIEHTPAIMs BEIIECTB, JaBJICHHE, TEMIIEpaTypa, KaTalu3aTop, MOBEPXHOCTh COTPHUKOCHOBCHHUS
pearupyromnrX BEIeCTB).

MeranpenMeTHbIE Pe3yIbTaThl 00yUEeHUS
VYyamuidcst J0OJKEH ymenvb:

* OIPENeNATh 1eNb Y4eOHOH AeATENbHOCTH C IIOMOIIBIO YIUTENS M CAMOCTOSTEIbHO, UICKaTh CPENICTBA €€ OCYIIECTBICHHS, paboTas 1Mo IIaHy, CBEPSATH CBOU
JIEHCTBHA C TENBI0 U TPU HEOOXOJMMOCTH HCTIPABIISTH OMIMOKY C TIOMOIIBIO YUUTENS M CAMOCTOSITENTEHO;

¢ COCTaBIISITh AaHHOTAIIUIO TEKCTAa;

* CO3/1aBaTh MOJIENU C BBIJIEJICHHEM CYIIECTBEHHBIX XapaKTEePUCTHK 00bEKTa U MPEACTABICHHEM UX B POCTPAHCTBEHHO-TpapuecKoi Wi 3HAKOBOCHMBOINYECKON
opme;

* OIpENeNATh BUIBI KIIaCCH(PHUKAHN (€CTECTBEHHYIO M ICKYCCTBEHHYIO);

*  OCYILIECTBIISTH MPSMOE AETYKTHBHOE JIOKA3aTEIbCTBO.

XuMHYecKHe peakuu B pacTBOPax 3JIeKTpoauToB — 10 u
[lonsiTe 00 37EKTPONUTHUECKON OUCCOLMALMH. DJIEKTPOIUTHI W HEINEKTPOIUTH. MeXaHW3M IUCCOLMALMK 3JIEKTPOJIUTOB C PA3JIMYHBIM XapakTepOoM
cBs13u. CTeneHb 3JeKTPONUTHIECKON Arccoruanri. CUnbHbIE U c1a0ble SIEKTPOTUTHI.
OCHOBHBIE ITOJIOKEHUS TEOPUH AIEKTPOIUTUIECKON nucconnanun. Knaccudukanys noHoB U ux cBoiicTBa. KHCIOTHI, OCHOBaHMS U CONU KaK 3JIE€KTPOJIUTHI.
Ux knaccudukanus 1 JUCCOLUays.



OObmye XMMHUYeCKre CBOMCTBA KMCIIOT: M3MEHEHNE OKPACKH WHANKATOPOB, B3aMMOJIEHCTBUE C METALIIAMH, OKCHIAMH U THAPOKCUAAMH METAIIIOB U COMISIMH.
MornekynsipHble ¥ HOHHBIE (TIOJNHBIE U COKpAIEHHBIC) yPaBHEHUS peakuii. XUMHYECKUI CMBICI COKpAIEHHBIX YpaBHEHUH. Y CIOBHSI MPOTEKAHUS PEaKLIUN MEXILY
3JEKTPOIUTAMHU 10 KOHIIA. P51 aKTHBHOCTH METaJIJIOB.

OO6muye XuMHYECKHe CBOMCTBA IIIENOYeH: B3aUMOJCHCTBIE C KUCIOTaMH, OKCHAaMU HEMETAIIOB, colisiMu. OOIMe XUMHYECKUE CBOWCTBA HEPAaCTBOPUMBIX
OCHOBaHMI1: B3aMOIEUCTBUE C KUCIIOTaMH, pa3joKeHne Py HarpeBaHUU.

OO0mme XMMUYECKUE CBOWCTBA CPEAHHMX COJICH: B3aMMOJCHCTBUE C KHCIIOTaMH, IIEIOYaMH, COJSIMH U MeTajulaMu. B3auMmojeiicTBHE KUCIBIX COJieH CO
HIeJI0YaMH.

Iuaponu3 kak 0OMEHHOE B3aUMOJICHCTBUE COJIeH ¢ BOMOM. [ MAPOIU3 CONM CUIIBHOIO OCHOBAHMS M CJIa00# KUCIOTHI. [ MIpoiin3 coyu ¢1aboro OCHOBAaHHMS U
CHWIBHOU KUCIIOTHL. Bomopomusiil mokazatens (pH).

CBoOlCTBa KHCIIOT, OCHOBaHHI, OKCHJIOB M COJIel B CBET€ TEOPHM JJEKTPOIUTHYECKOW TUCCOIMANM W TIPEACTAaBICHUA 00 OKHCIUTEIHHO-
BOCCTAHOBUTCIIBHBIX pCaKIHAX.

HemoHcTpanun
HcnpiTanue BeliecTB U X pacTBOPOB Ha 3JIEKTPOIIPOBOIHOCTb.
3aBUCHMOCTD 3JIEKTPOIIPOBOAHOCTH YKCYCHOM KHCIIOTHI OT KOHIIEHTPAIIH.
JBr>KeHME OKpaIlIEeHHBIX UOHOB B 3JIEKTPUUECKOM TIOJIE.
Onpenenenne xapakTepa cpeasl B pacTBOPax COJEH.
JlaGopaTopHBIE OTBITHI
Jucconmanyst craObIX 3JIEKTPOIUTOB HA IPUMEPE YKCYCHOW KHCIOTHI.
N3meneHmne okpacku MHIUKATOPOB B KUCIIOTHOM Cpefie.
Peakuus HeTpanu3aiuy pacTBOpa MENOUN Pa3TMYHbIMU KHCIOTaMHU.
[Tonmyaenne ruapokcuaa meau(ll) u ero B3auMonelcTBHE C pa3IMIHBIMU KACIOTAMHU.
B3anMonelicTBre CHIIBHBIX KHCIIOT ¢ OKcuaoM meau(1l).
B3anMopelicTBrE KUCIOT C METAJIAMHU.
KayecTBeHHas peakius Ha KapOOHAT-HOH.
[Tony4yenue cTyaHsI KpEMHUEBOU KUCIOTHL.
KayecTBeHHas peakiyst Ha XJIOpUA- UIH CyIb(aT-NOHBI.
M3MeHeHne OKpacKyd UHAUKATOPOB B LIEIOYHOM cpele.
B3anMopelicTBre MEN0YEH C YIIIEKUCIBIM Ia30M.
KauecTtBeHHas peakuysi Ha KATHOH aMMOHUSI.
[Nomyuenne ruapokcuaa meau(1l) u ero paznoxenue.
BzaumogeiicTBre kapOOHATOB C KHCIOTAMH.
[Nomyuenne ruapokcua xemneza(lll).
Biaumogeiicteue xenesa ¢ pactBopom cynbdara mean(ll).
[IpakTudeckue padoTsI
1. Pemenue sKciepuMEHTAIBHBIX 33a4 110 TeMe «DJIEKTPOIUTUIECKAs AUCCOLMALIUS.
Kontposns: ompoc, camocTosiTenbHble paboThl, TECTUPOBAHHE, TIOATOTOBKY MPE3EHTALUH



K.p. Ne 2 T « Xumuueckue peakiiii B paCTBOPaX JMEKTPOIUTOBY.
[IpenmerHbIe pe3yabTaThl 00yUSHHS
Yuanuiicst JOJDKEH ymemy.
* J1aBaTh OMPEEICHUSI MOHATUN «IIIEKTPOIUTY, HEANIEKTPOIUTY, «3JIEKTPOIUTHUECKAS JUCCOITUALIUSD.
+ J1aBaTh OMNPEACICHUS MOHITHH «CTEICHb JICKTPOIUTHUSCKON TUCCOIIMAIINIY, «CHIILHBIC JJIEKTPOIHUTHDY, «CIIa0BIC JICKTPOIUTHI.
* TOHHMMATh, B YEM COCTOMT Pa3HHUIA MEXKIY CUJIBHBIMU U CIIA0BIMHU 3JICKTPOJIUTAMHU
* KOHKPETHU3UPOBATh MOHATHE «HOH»., O000INATh MOHATHUS «KATHOH», «aHHOH». VccnenoBaTh CBONCTBA paCTBOPORB AJICKTPOJIUTOB. J[aBaTh onpeaeieHue ruapoin3a
COJICH.
* COCTaBJISITh YPaBHEHUA PEAKIIMK TUAPOIN3A COJIEN U ONMPENENATh XapaKTeP CPebl paCTBOPOB COJIEH IO UX COCTaBY
* OIIPENeNATh PEaKIIMK HOHHOTO OOMEHA, YCIIOBUS UX MPOTEKaHHUs. Y METh COCTABJIATH TOHBIC U COKPAIIICHHBIC HOHHBIC YPaBHEHUSI HEOOPATHUMBIX PEeaKIMid U
Pa3bIICHATH X CYITHOCTD
*  NPUBOJUTH MPUMEPHI PEAKIIUI HOHHOTO 0OMEHa, MIIYIIUX J0 KOHIIA
MeranpeaMeTHbIC Pe3yJIbTaThl 00YUCHUS
VYvuamuiicst J0KEH ymenb:
* yYMETh OPTaHU30BEIBAThH CBOIO JICATEIHLHOCTH, BRIOUPATH CPEICTBA IS PeaTi3aliy IIEICH.
* TMPUHUMATH U COXPAHATH YICOHYIO 3a/1aqy.
*  (opMHUPOBATH PA3BUTHE YMEHHS BECTH CAMOCTOATEIIbHBIN MMOMCK, OTOOP MHGMOPMAIIUH.
* TMPUHUMATH U COXPAHATH yICOHYIO 3a/1a9y.
*  aHAJIM3WPOBATh U OTOMPATh MH(OPMAIIKIO; BBIIBUYKEHHE TUIIOTE3 U UX 00OCHOBAHHE; TOCTPOCHHE JIOIMYECKOM LU PaCCyKICHUN

Meta/iibl 4 MX coeiiHenus — 17 4
[TonoxeHue METaIoB B IEPUOANYECKON cUCTEME XUMHUUYecKUX 31eMeHToB J[. Y. MenaeneeBa, cTpoeHre aTOMOB M KPUCTAJIIIOB METAJUIOB. MeTamnyeckas CBA3b U
MeTaJUTHIecKas KpUCTAIUTNIecKas permérka. Ou3ndeckue CBOMCTBA METAIIOB: JIEKTPO- U TEIUIONPOBOAHOCTD, OTPaKaoIIasl ClIOCOOHOCTh, IMIIACTHYHOCTh. YEpHbBIC
1 [IBETHBIE METAJIbI.

Meramipl Kak BOCCTAHOBHUTENH. JJIEKTPOXMMHYECKHUN DSl HaNpsOKEHWH. B3amMmopelcTBHe METalIoB C HEMeTallaMH, OKCHIAMH, KHUCIOTaMH, COJISIMHU.
ATIOMAHOTEPMHS.

OOmas xapakrepucTuka 31eMeHTOB |A-rpynmbl. OKcHIpl U TUAPOKCHIBI IENOYHBIX METAIIOB, UX MOIyYEHHE, CBOWCTBA, IpUMEHEHHe. BaxkHelme comu
LIEJI0YHBIX METAJUIOB, UX 3HAYEHHUE B IIPUPOJE U KU3HU YEIO0BEKA.

OOmas xapakrtepuctuka 31eMeHTOB |lA-rpynmel. OKCHIBI W TUAPOKCHABI ILIETOYHO3EMETIbHBIX METAIOB, UX IOIyYEHHE, CBOMCTBA U IPUMEHEHHE.
Baxxueiimume cony 1mea04H03eMeIbHbIX METAJIIIOB, UX 3HAYCHUE B IPUPOJIE U KU3HU denoBeka. KapOoHaTsl U ruApokapOOHATHI KaJIbLIHSL

Bpemennast 1 mocTosiHHAS KECTKOCTH BOABI. CIIOCOOBI yCTpaHEHUsT BpeMeHHO! ®KECTKOCTH. CTIOCO0B! yCTpaHEHHS TOCTOSTHHOM KECTKOCTH.

CoenuHeHHs aMOMHHUSL B mpupone. XUMHUYECKHe CBOWCTBA altoMUHMA. OCOOEHHOCTHM OKCHIA M THAPOKCHAA ANMIOMHUHHS KaK aM()OTEpHBIX COCIMHEHHM.
Baxneitmme conn amroMuHMS (XJIOPHU, CYIbdaT).

Ocobennoctu crpoeHus aroma xenesa. JKenezo B npupoze. Baxueiime pyast sxxenesa. [lonyuenne uyryna u ctanu. Oxcuasl v rugpoxeust sxenesa(ll) u (110).
Comu xenesza(1l) u (III). OGHapyx eHne KaTHOHOB Xkeje3a B pacTBOpe. 3HaUCHUE COEAMHEHUM JKene3a.



Koppo3sust razoBas (XuMudeckas) M JICKTPOXUMUYECKas. 3alluTa METaJuIoB OT Koppo3uu. Meramibl B ipupone. [lonstue o Mmeramryprun. YépHas u 1[BEeTHaS
MeTautyprus. [lupoMeraityprus, THAPOMETAILTYPTys, AIeKTpoMeTaintyprus. JlomenHbId nporecc. [lepepaboTka 4yryHa B cTaib. DJISKTPOIU3 PACILIIABOB.

HemoncTpanuu

B3aumonelictBue HaTpusl, JIUTUS U KaJbLUs C BOJIOM.

I'openue HaTpusi, MarHUS U JKeJI€3a B KUCIOPOJIE.

Benblnka TEpMUTHON CMECH.

B3aumonelictBue cMecHu MOPOIIKOB CEPBI U JKeJe3a, IUHKA U CEPBI.

B3auMoaeicTBIE aTlOMHHUS ¢ KHCIOTaMU, IIeJI0OYaMH U BOJOM.

BzaunMonelicTBre kKele3a U MEIU € XJIOPOM.

B3aumojelicTBre M ¢ KOHIICHTPUPOBAHHOW CEPHOM KMCIOTOW U a30THOM KHUCIOTOM (pa30aBiieHHON 1 KOHIICHTPUPOBAHHOM ).
Oxkpacka miaMeH! COSIMHEHUSIMH IIEIOYHBIX METaJIIOB.

Oxkpacka miaMeH! COSIMHEHUSIMH MIETOYHO03EMEbHBIX METaJIIOB.

T"amenue n3BecT BOIOI.

ITosry4enue xE€CTKON BOABI B3aUMOJICHCTBUEM YIJIEKUCIIOrO ra3a ¢ U3BECTKOBOM BOZOM.

YcrpaneHne BpeMEHHOM KECTKOCTH KHUTISTICHUEM U JJOOABIICHUEM COJTBI.

YcrpaHeHue MOCTOSTHHOHN KECTKOCTH TOOABICHUEM COJIBI.

WoHUTHI ¥ IPUHIIMI MX ACHCTBUS (BUICO(PArMEHT).

Konnekius npupoJIHbIX COEIMHEHUH aTIOMUHUA.

BuneodhparmenTts! u cnaiibl «OKCH QTFOMUHUS U €70 MOAU(DUKAITII.

[Tomyuenne amdoTepHOro THAPOKCH A AIFOMUHUS M UCCIIEIOBAaHNE €T0 CBOMCTB.

Komneknus «XuMu4eckne HICTOYHUKA TOKa».

Pe3ynpTaThl IIUTENBHOTO 3KCIEPUMEHTA 110 U3YYEHUIO KOPPO3UH CTAJIBHBIX U3ACIUI B 3aBUCUMOCTH OT YCJIOBUN ITPOLIECCOB.
Boccranosnenne memu u3 okcuaa menu(Il) Bogopomom.

BuneodbparmenTs! u cnaibsl «I [pon3BOACTBO UyTYHA U CTATHY.

Buneodparments! u cnaiiast «M3aenus u3 4yryHa v CTam.

BuneodbparmenTs u cnaimbsl «IIpon3BOACTBO aTFOMITHES.

JlaGopaTopHbIC OIBITHI

BzanmogeiictBue xene3a ¢ pactBopoM cynbdara mean(Il).

[Tony4yenue n3BeCTKOBOM BOJBI U OIBITHI C HEM.

IMony4enue ruapoxcuos sxenesa(ll) u (11).

KauecTBeHHBIE peakMU HA KATUOHBI JKeJe3a.

[IpakTudeckue padoTsI

2. YKécTKocTh BOIBI M CIIOCOOBI €€ yCTpaHEHHUs.

3. Pemienue s3xkcnepuMEHTANBHBIX 33434 10 TeMe «MeTauiby.

KonTpons: onpoc, camocTosTeNbHBIE pab0ThI, TECTHPOBAHUE, MTOITOTOBKY IMPE3ESHTAIINN

K.p. Ne 3 T « Meramibl 1 UX COCIUHEHUSD).



HpeHMe’I‘HLIe PE3YIBbTATHI 06yqu1/I;1

Yuanuiicst JOJDKEH ymemy.

KCIIONIb30BaTh MIPU XapaKTEPUCTUKE METAJUIOB U UX COCAMHEHUM MOHSTHUS: «METAILIBD», «Psii aKTUBHOCTH METAJUIOBY, «IICIIOUHBIEC METAILIbD,
«IIEITOYH03EMEITbHBIC METAILIBIY), UCIIOIh30BATh UX MPH XaPaKTEPUCTHKE METAILIIOB; aBaTh XapaKTEPUCTUKY XUMUYECKUX 3JICMEHTOB-METAIOB (IIETOUHBIX
METAJJIOB, MarHUs, KaJIbIIHUs, aTFOMUHHS, Kelle3a) M0 UX MoJIokeHuio B [lepuoandeckoii cucreMe xumuaeckux siaeMenToB [1. Y. MenneneeBa (X MMUYECKHH 3HAK,
MOPSAKOBBIA HOMEp, TIEPUO/I, TPYIIIa, MOArPYIINa, OTHOCUTEIbHASI aTOMHAsI Macca, CTPOCHUE aToMa (3apsi sIpa, YMCI0 MPOTOHOB M HEHTPOHOR B sijpe, o0Iiee
YHCIIO AJIEKTPOHORB, PACIPEACICHHE FIEKTPOHOB TI0 JICKTPOHHBIM CJIOSIM), TPOCTOE BEIISCTBO, (DOpMYJia, HA3BAHUE U THII BBICILIETO OKCUIA M THIIPOKCHIA);

Ha3bIBaTh COSMUHEHHSI METAJJIOB M COCTABJIATh MX (POPMYJIBI TI0 Ha3BaHUIO;

XapaKTepHU30BaTh CTPOCHUE, O0IIe (PU3NISCKUE M XUMHUIECKHUE CBOMCTRA MPOCTHIX BEIECTB-METAIIIOB;
OOBSICHATH 3aBUCHMOCTh CBOKMCTB (MJIM TMPEICKA3bIBATh CBOMCTBA) XUMHUYECKHX 3JIEMEHTOB-METAJIOB (paJMyC, METaUIMYeCKHE CBOWCTBA 3JIECMEHTOB,
OKHCITUTEIIbHO-BOCCTAHOBUTEILHBIC CBOMCTBA 3JIEMEHTOB) U 00pa3yeMbIX UMH COCIAMHEHUH (KUCIOTHO-OCHOBHBIC CBOMCTBA BBICIIMX OKCHJIOB U THUIAPOKCHIIOB,
OKHCJIUTETFHO-BOCCTAHOBUTEIHHBIC CBOMCTBA) OT MOJIoKeHusI B [leproanyueckoit cucteme xuMmuueckux dieMenToB . M. Menneneena;

OIKCHIBATh OOIIME XMMHUECKHE CBOMCTBA METAJIJIOB C TTIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO UM POHOI0) SI3bIKa M S3bIKA XUMHUH;
COCTAaBJISITh MOJICKYJISIPHBIC YPaBHEHUS PEAKITUH, XapaKTEPU3YIOIUX XUMHUIECKIE CBOMCTBA METAJUIOB U X COSAMHECHHM, a TAK)KE DJIICKTPOHHBIE YPABHEHUS
MIPOIIECCOB OKUCIICHHS-BOCCTAHOBIICHUS;
YpaBHEHUS AJICKTPOIUTHYECKOMN JTUCCOITUAITAHN; MOJICKYJISIPHBIC, TIOJTHBIC U COKPAIIIEHHBIC NOHHBIC YPABHEHUS PEAKIINI C YIaCTHEM dJIEKTPOIUTOB;
YCTaHABIWUBATh TPHUYNHHO-CIICACTBEHHBIC CBSI3U MEXIY CTPOSHHUEM aTOMa, XUMHYECKOH CBS3BI0, THIIOM KPUCTAJUIMYECKON PEIIECTKH METAJIJIOB M X COCTUHEHUH,
HX OOLMMH (PU3UUECKUMHU U XUMHUECKUMH CBOHCTBaMH;
ONHCHIBATh XUMUYIECKIE CBOMCTBA MMIECTIOYHBIX U IIEJIOYHO3EMEITBHBIX METAIUIOB, a TAKKE aTFOMUHUS | JKeJIe3a M UX COSTUHEHUH C TIOMOIIBIO €CTEC TBEHHOTO
(pycCKOTo MM POITHOTO) S3bIKA U S3BIKA XUMUU;

BBITIONTHSATH, HAOMIOATH U OIMMUCHIBATH XUMHUYECKUH SKCIIEPUMEHT 110 PACIIO3HABAHUIO BAXKHEHIIINX KATHOHOB METAJIJIOB, TUAPOKCHI-HOHOB;

3KCIIEPUMEHTAIBHO UCCIEI0BATh CBOMCTBA METAJNIOB U MX COEIMHEHUMN, peIlaTh SKCIIEPUMEHTAIIBHBIE 3a1a41 110 TeMe «MeTaiby;

OIMCHIBATh XUMHUYECKHH SKCIIEPUMEHT C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO HIIM POJHOTO) SI3bIKA U SI3bIKA XUMHUH,

MPOBOMUTE PACYETHI 0 XUMHYECKAM (OpMYJIaM B YPaBHEHHSIM PEAKIUil, TPOTEKAIONINX C YYACTHEM METAJUIOB M UX COCIUHEHUH.

MeranpeaMeTHbIE Pe3yJIbTaThl 00y4eHUS

Yyanuiicst 1OJKEH ymems.
paboTtaTh 10 COCTaBJICHHOMY IIJIaHY, UCIIOIb3Ys HapsAAy ¢ OCHOBHBIMHU U JIONOJHUTEIBHBIE CPEACTBA (CIIPABOUHYIO JIUTEPATYPY, CIOKHBIE IPH OOPBI,
cpeacta MKT); ¢ momorupio yuurens orouparts A pelieHns y4eOHbIX 3a7ad HeOOXOJUMbIE CIIOBapH, SHIMKIONESANH, CIPABOYHUKH, YJIEKTPOHHBIE
TMCKU;
COIOCTABIIAITh U OTOMpATh HMHPOPMALMIO, MOJYYEHHYIO W3 Pa3iIMYHbIX HCTOYHHUKOB (CIOBAapH, SHLUKIONEANH, CIPABOYHHKH, 3JICKTPOHHBIC AWCKU, CETh
WnTepner);
MPEACTABIATh MH(POPMALNIO B BUE TaOJIHLI, CXeM, OIOPHOTO KOHCIIEKTa, B TOM 4ucie ¢ npuMmeHenueM cpeacts UKT;
o(hopMITATE CBOM MBICIH B YCTHOM W MUCHMEHHOW PEYM C YIETOM CBOMX y4eOHBIX U )KU3HEHHBIX PEYEBBIX CUTYAIMH, B TOM YHCIe ¢ TpuMeHeHneM cpencts MKT;
COCTaBJISITh PELEH3HIO HA TEKCT.

HemeTalibl M UX cOeTHHEHNA — 25 4



CtpoeHne aTOMOB HEMETAJJIOB M UX MOJIOKEHUE B IEPUOANYECKON cucTeMe. Py anekTpooTpunatensHocTy. Kprcrammnyeckue permérki HeMeTallloB — HMPOCThIX
BemecTB. Pu3nueckue cBoiicTBa HeMeTauoB. O0IIe XUMUYECKHE CBOMCTBA HEMETAIIIOB: OKUCIIUTEIbHBIC U BOCCTAHOBUTEIBHBIE.

lanorensl, cTpoeHne X aTOMOB M MoOJeKyd. PU3NYecKHMe U XUMHUYECKHE CBOMCTBA TajOr€HOB. 3aKOHOMEPHOCTH H3MEHEHHUS CBOWCTB TaJIOTEHOB B
3aBHCHUMOCTH OT MX IOJIOKEHHUS B INepruonudeckoil cucreMme. HaxoxkeHue rajoreHoB B MPUPOAE UM HUX MONydeHHe. buomormyeckoe 3HadeHHWE U TNPUMEHEHHE
raJIOreHoB.

["anmoreHoBOIOPO/IBI U COOTBETCTBYIOIINE UM KUCIIOTHI: IIABUKOBAs, COJsTHAs, OpOMOBOIOpOIHAsSI, HOIOBOAOpoHas. ['anorenuapl. KauecTBeHHBIE peakuu
Ha rajoreHu1-uoHsl. IIpuMeHeHne coeTMHEHNH TrajloreHoB.

OOmas xapakrepuctrka 3jeMeHTOB VIA-rpymnmel. Cepa B mpupojen e€ mojydeHue. AJUIOTPOITHBIE MOAUMUKAIIMM CEPbl U MX CBOMCTBA. XUMHUYECKHE
CBOICTBA CEPbI U €€ IPUMEHEHUE.

CepoBoZOpO: CTpOEHUE MOJIEKYIIBI, (PU3NYecCKUe M XUMHYECKHE CBOMCTBA, ToNyueHne 1 3HaueHune. CepoBogopoaHas kuciora. CynbGuabl 1 UX 3HAYCHUE.
JIromuHODOpBHI.

Oxcup cepoi(1V), cepaucras kuciora, cyabhuThl. KauecTBeHHAs peakius Ha CYIb(UT-HOH.

Oxcup cepoi(VI), cepras kucnora, cynbdarel. Kpucramioruaparsl.

CepHast KUCIIOTa KaK CHIIbHBIN 2JIeKTposinT. CBOMCTBA pa30aBIeHHON CEPHON KHMCIIOTHI KaK TUITMYHOW KMCJIOTHI: B3aUMOACHCTBUE C MeTaJlJIaMH, OCHOBHBIMU
1 aM(OTEepHBIMU OKCHJ/IaMHU, OCHOBAHUSMH U aM()OTEPHBIMH THIPOKCHIaMH, colsiMH. KaduecTBeHHast peakius Ha CyJb(haT-uoH.

OO0mras xapakTepuCcTHKa 3JIEMEHTOB V A-TpyIIibl. A30T, CTPOSHHE €r0 aToMa B MOJIEKybl. Du3nyeckre 1 XMMUYEeCKIe CBOMCTBA U TPUMEHEHHE a30Ta. A30T
B MIPHUPOJIE U €r0 ONOTOTHYECKAsT POJIb.

AMMHaK, CTpoeHHe MOJeKyNbl u (u3nyeckue cBoicTBa. AMMHUAdYHAs BOJA, HAINATHIPHBIA CIUPT, THAPAT aMMuaka. JJOHOPHO-aKIENTOPHBIH MEXaHU3M
00pa3oBaHMUs CBSA3M B KATHOHE aMMOHUS. BoccTaHOBUTENBHBIE CBOMICTBA aMMuaka. CoJili aMMOHUS U UX puMeHeHne. KauecTBeHHas peakius Ha KAaTHOH aMMOHUSI.

Oxcuzpl a30Ta: HeconeoOpa3yromye U KUCIOTHBIE. A30THCTast KHUCIO0Ta U HUTPUTHL. A30THAs KUCIIOTA, e€ MoydeHne u cBoiicTBa. HutpaTsL

dochop, crpoenne aroma u ajtorponus. Dochuasr. Pochun. Oxcun pochopa(V) u pocdopuas (oprodochopnas) kuciaora. Docharsr.

OO0mas xapakTepucTuKa 3JeMeHTOB [VA-rpymnmbel: 0COOEHHOCTH CTPOEHHUS aTOMOB, MPOCTBHIX BEIIECTB M COCNWHEHWH B 3aBUCHMOCTH OT TOJOKEHHS
9JIEMEHTOB B MEPUOANYECKON CHCTEME. YTIepoa. AJUIOTPOIHbIE MOAU(BUKAIH: anMa3, Tpadut. AMOp(MHBINA YIIIepo: caxa, aKTHBUPOBAHHBIN YToib. AJCOPOIIHSL.
XUMHYeCKHE CBOMCTBA yriaepoaa. KOKCOXuMHUYIECKOe MPON3BOACTBO U €ro MpoayKIus. KapOumapl.

Oxcup yranepona(ll): ctpoerne Momnekyiel, momydeHue u corictsa. Okcua yraepona(IV): ctpoeHrne MOEKyIbl, TOTYYeHIE U CBONCTBA. YTONbHAS KUCIIOTA.
Conu yroiapHON KUCIOTHI: KapOOHATHI M THAPOKapOOHATHI. TeXHuYecKast ¥ MUIIeBas coja.

Opranmndeckast XUMHS. Y TIE€BOTOPOIEIL.

Meran, 3TaH W TPOMAH KaK MpelnenbHble (HACBHIIIEHHBIE) YTIIEBOAOPOABI. OTHIIEH W alleTHJIeH KaK HempeaenbHble (HEHACHIIIEHHBIE) YTIIEBOIOPOIBL.
CrtpykrypHbIe (hopMyIsI BemecTB. [ opeHne yrimeBonoponoB. Peakium qeruapupoBaHus IpeaeabHBIX YTIEBOJOPOIOB.

CrnupTel. DTWIOBBIA CIUPT, €ro MONydeHHe, NMpUMEHeHHWe W Qu3nonorundeckoe neiicteue. TpEXaTOMHBIA CIOUPT TIHIEPUH. YKCYCHas KHCIIOTa Kak

MIPECTaBUTENh KAPOOHOBBIX KHCIIOT.

Kpewmnwuii: crpoenne atoMma u HaxoxkaeHue B npupoae. Cummmmast u cunad. CpoicTBa kpemHus. Oxcun kpeMHuA(IV). KpemuueBas kucnora u e€ comu.
[IpousBoxacTBO cTekina u neMeHTa. [IpoayKins CUIHKaTHOW MTPOMBIIUIEHHOCTH: ONTHYECKOE BOJIOKHO, Kepamuka, dapdop, gasac. OnTrnyeckoe BOTOKHO.
Hemeranner B mpupone. @paknnoHHas TeperoHka >KUIKOro BO3AyXa KaK CIIocod MOTydeHHs KUCIOpoaa, a3ota u aprona. llomydenue docdopa, kpemHwus,

XJIOpa, uoaa. DIEKTPOIU3 PaCTBOPOB.



[lony4yeHnue cepHOI KUCIOTHI: CHIPHE, XUMHU3M, TEXHOJOTHYECKasi CXeMa, METOJl KUISIIEro CIosl, MPUHIMIIEI TEMI000MEeHa, MPOTUBOTOKA M LUPKYISLUH.
Oneym. [Ipon3BoAcTBO aMMHaKa: ChIpbE, XUMU3M, TEXHOJIOTHYECKAs CXeMa.

HemoncTpanuu
Konnekus Hemeransos.

Mogenu KpUCTAIUTMYECKHX PEHIETOK HEMETANIOB: aTOMHBIE U MOJIEKYJISIPHBIE.

O30HATOp W NMPUHITUIIBI €T0 PaOOTHI.

I'openne HeMeTaI0B — MPOCTHIX BELIECTB: cepbl, hocdopa, TpeBeCHOTo yIs.

OO6pasipl raoreHOB — MPOCTHIX BEIIECTB.

B3anMopelicTBre rajJoreHoB ¢ MeTaulaMu.

BriTecHenue xyiopa OpoOMOM MM HOJa U3 PACTBOPOB HX COJICH.
Konnekius npupoaHbIX COeTUHEHNH XJI0pa.

BsaumogeiicTBre cepsl ¢ METaJUIaMH.

I'openue ceprl B kucaopoze.

Komnekuus cynbGuaHbIX py/I.

KauectBeHHast peakiusi Ha CyJIb(HI-HOH.

OO6ecnBeUnBaHNE OKPANIEHHBIX TKAHEH CEPHUCTHIM Ta30M.

B3anMopnelicTBre KOHIIEHTPUPOBAHHOM CEPHOM KUCIOTHI C MEBIO.

OOyrIMBaHUE OPTAaHIMYECKUX BEIIECTB KOHIICHTPHUPOBAHHOW CEPHON KHUCIIOTOMH.
Huarpamma «CoctaB BO3ayXay.

Buneobparments u cnaisl «lITinabpn 6azapen.

[Tomyuenne, coOupanue U pacrio3HaBaHUE aMMHAKA.

Pasznoxxenmne 6mxpomaTa aMMOHUSI.

B3aumonelicTBrue KOHIIEHTPUPOBAHHOW a30THOM KUCJIOTHI C MEJIBIO.

I'openue uépHoro nopoxa.

Pasnoxxenmne HUTpaTa Kajws ¥ TOpeHHE B HEM JPEBECHOTO yroJbKa.

OO0pa3Irel MPUPOAHBIX coequHeHuH docdopa.

I'openune docdopa Ha BO3IMyXE U B KUCIIOPOIE.
[Tomyuenne 6emoro gocdopa U HCIIBITAHNE €0 CBOWCTB.
Kommekmus «OOpasipl IpUPOAHBIX COSTMHEHUN yTIepoaay.

[Moptper H. J. 3enunckoro. Ilornomnienre pacTBOpEHHBIX BELIECTB WM ra30B AaKTUBUPOBAHHBIM YIIIEM.
VYerpolicTBO NpoTHBOrasa.

Mopenu MoneKyn MeTaHa, 3TaHa, STHJICHA U alleTHIICHA.

BzaumogetictBre 3TriIeHa ¢ OPOMHON BOIOH M PACTBOPOM IIEpPMaHTaHATa KaHs.
OO0me XuMUIecKrue CBOHCTBA KUCIIOT Ha TPUMEpPE YKCYCHOW KHCIOTHI.
KadectBennast peakiusi HA MHOTOATOMHBIE CITUPTHI.

Komnekius «O0pa3ibl MpUPOAHBIX COSAMHEHUH KPEMHUS.



Konnekmus crekna, kepaMuKH, [IeMEHTa U U3JIEUN U3 HUX.

Konnekius npoayKuy CUIMKaTHON TPOMBIIIEHHOCTH.

Bugneodparmentst u cnaiiasl «[Ipon3BoacTBO CTEKIIA U IEMEHTa».

Komnekmus «[IpupoHbie coeIMHEHNS HEMETAIIOB.

Buneodparmentst u cnaiinel «PpakimoHHas! EPETOHKA KUKOTO BO3IyXay.

Buneodparmentst u cnaitnsl «[loaydeHue Bomoposa, KUCIOPOa U TajJOreHOB 3JEKTPOTUTHYECKUM CIIOCOO0MY.
Mopenu anmapaToB I TPOU3BOICTBA CEPHON KUCIIOTHI.

Mopnenp KHISIIEro Clos.

Mopnenb KOINOHHBI CHHTE3a aMMHUAKa.

Buneodparments! u cnaiiibl «[Ipor3BoJCTBO CEPHON KHUCIOTHD».

Buneodparments! u cnaiiibl «[Ipon3BoACcTBO aMMHUaKay.

Komnexmus «CoIpb€ A1 MOXYIEHHS CEPHON KUCTOTHI.
JlaGopaTopHbIE OIBITHI

Pacnio3naBaHue rajgoreHu1-nOHOB.

KauecTBeHHbIC peakilui Ha CyIb(paT-nOHBI.

KauecTBennas pfaKkuysa Ha KATUOH aMMOHMS.

XUMHUYECKHUE CBOMCTBA a30THOM KUCJIOTHI, KaK JIEKTPOJIUTA.
KauectBenHble peakiinu Ha (hocdaT-nuoH.

[Tosydyenue u CBOWCTBA YrONBbHON KUCIIOTBHI.

KauecTBenHas peakiyst Ha KapOOHAT-HOH.

IIponyckaHue yrIIEKHCIIOrO ra3a 4epe3 pacTBOp CHIIMKAaTa HATPHUS.

[pakTudecre padOTHI

4. N3ydeHune CBOMCTB COISTHOM KUCIIOTHI.

5. 3y4yeHune CBOMCTB CEPHOM KUCIOTHI.

6. [lomyuenne ammuaka M U3y4eHHE €ro CBOICTB.

7. llomyuenne yriekucnoro ra3a. KadectBennas peaxiwsi Ha KapOOHAT-HOHBIL.
Kontpons: ompoc, camocTosiTenbHble paboThl, TECTUPOBAHKE, TIOATOTOBKY IIPE3EHTALIUH
K.p. Ne 4 T « HemeTaysl 1 UX COCAMHECHHSY.

[IpeamerHble pe3ynbTaThl 00y4EHUS

Yyanmiicst OJKEH ymems.

*  HCHONB30BATh IIPH XaPaKTEPUCTHKE € METAJIOB M X COCIUHEHUH MOHSTHS: «HEMETAIUIBL), «TAJIOT€HBD», «aJIJIOTPOIIHBIE BUION3MEHCHYS.

* aBaTh XapaKTEPUCTUKY XUMHUYECKHX 3JIEMEHTOB-HEMETAIIOB (BOIOPOAA, TaJOr€HOB, KMCIOPOAA, CEPhl, a30Ta, ocdopa, yriaepoaa, KpeMHH) IO UX MOJI0KEHHIO
B [lepronnyeckoit cucreme xumudeckux dnmemMenToB J|. 1. MenneneeBa (XuMu4uecKuii 3HaK, MOPSAKOBEII HOMEp, IEPHOJI, TPy, MOATPYIIa, OTHOCUTENbHAS
aTOMHas Macca, CTpoeHHe aToMma (3apsiz sSApa, YUCIIO IPOTOHOB U HEUTPOHOB B sIIpe, OOIIEe YUCIO NEKTPOHOB, PACIIPEACIEHUE IEKTPOHOB 110 3JIEKTPOHHBIM
CIIOSIM), TPOCTOE BEIIECTBO, (popMyIa, Ha3BaHHWE U THII BHICIIEr0 OKCHJIa HTUAPOKCHAA, popMyia U XapaKTep JIETy4ero BOAOPOIHOIO COEIMHEHNS);

* Ha3bIBaTh COEIMHEHUS] HEMETAJJIOB U COCTABJIATH UX ()OPMYJIBI IO HA3BAHHUIO;



*  XapaKTepu30BaTh CTPOCHUE, 00IIHe (PU3NICCKUE M XUMHUCCKUE CBONCTBA MPOCTHIX BEIISCTB-HEMETAIIIOR;

* OOBSICHATH 3aBUCHMOCTH CBOMCTB (WJIM TPEICKAa3bIBATh CBOWCTBA) XUMUYECKUX 3JIEMEHTOB-HEMETAIIOB (Painyc, HEMETANTNYSCKUE CBOMCTBA AJIEMEHTOB,
OKHCITUTEIILHO-BOCCTAHOBUTEIBLHBIC CBOWCTBA DJIEMEHTOB) M 00pa3yeMbIX UMHU COSIMHEHUH (KHCIOTHO-OCHOBHBIC CBOWCTBA BBICIIIUX OKCHJIOB M THIPOKCHUIOB,
JISTYYHX BOJOPOTHBIX COSAMHECHUH, OKUCIIUTEILHO-BOCCTAHOBUTEIIBHEIE CBOMCTBA) OT Nojtoxenus B [lepuoanueckoli cucteMe XuMudeckux anementos 1. U.
Meneneena;

* OIIMCHIBATh OOIIME XMMHUECKHE CBOMCTBA HEMETAIIJIOB C TIOMOIIBIO €CTECTBEHHOT'0 (PYCCKOT'0 UITH POJHOIO) SI3bIKA U SI3bIKA XUMUHU;

* COCTaBJISITH MOJICKYJISIPDHBIC YPaBHEHUS PEAKIIMM, XapaKTepU3yIOMIMX XMMHUYECKHE CBOMCTBA HEMETAUIOB U MX COCIUHEHHUH, a TaKXKe JICKTPOHHBIC YpaBHEHUS
MIPOIIECCOB OKUCIICHHUSI-BOCCTAHOBIICHUS;

*  ypaBHEHHS JIEKTPOTUTHUECKON TUCCOITUAIINHN; MOJIEKYJISIPHBIE, TIOJTHBIC U COKPAIICHHBIC HOHHBIC YPaBHEHUS PEAKIIMI C YIaCTHEM SJICKTPOIUTOB;

* YCTaHABJIMBATh MPUYMHHO-CICJICTBEHHBIC CBSI3M MEXKIYy CTPOCHHEM aToMa, XUMHYECKOW CBSI3bIO, THUIIOM KPUCTAUTMYECKOM PEIIETKHM HEMETAUIOB U HX
COCJMHEHUH, NX OOIIMMHU (PU3NYCCKUMH U XUMHUYECKUMU CBOMCTBAMHU;

* OIMCBHIBATh XMMHUYECKUE CBONCTBA BOJIOPOJA, T'aJOTCHOB, KUCIIOPOJA, Cepbl, a3oTa, (ocdopa, rpadwura, anMaza, KpeMHHUS U UX COCIAUHEHHA C ITOMOIIBIO
€CTECTBEHHOT0 (PYCCKOT'0 WM POJHOIO) SI3bIKA U SI3BIKA XIMUH;

*  OIIKUCBIBATh CIIOCOOBI YCTPAHEHHUS KECTKOCTH BOJIbI U BBIITOJIHATH COOTBETCTBYIOIINN UM XUMUUCCKUI KCIIEPUMEHT;

* BBINOJHATh, HAOIIOJaTh U ONHKCHIBATh XUMHYECKUH SKCIIEPUMEHT 0 PACIO3HABAHMIO MOHOB BOJIOPOJA M aMMOHMS, Cyib(dar-, kKapOOHAT-, CHIIMKAT-, (pocdart-,
XJIOpUJ-, OpOMUI-, HOTUA-HOHOB;

*  DKCIIEPUMEHTAIHHO UCCIIEIOBATH CBOMCTBA METAJUIOB M MX COSMMHEHUN, PelIaTh SKCIIEPIMEHTANIbHBIE 3a1a4u 110 TeMe «HemeTamby;

*  TIPOBOIUTH PacCUeThl IO XMMHUECKUM (OPMYJIaM U YPaBHEHHSM PEaKIIMH, TPOTEKAIONIUX C y4aCTHEM HEMETaJVIOB M X COCIMHEHUH.

MeranpenMeTHbI€ Pe3yIbTaThl 00ydeHUS

VYyamuiicst J07KEH ymems .

¢ OpraHU30BBIBATh yueOHOE B3aMMOZEHUCTBHE B TPYIIE (PacIpenesiTh POIH, JOTOBAPUBATHCS IPYT C APYTOM H T. 11.);

+ TpenBHIETH (TPOrHO3UPOBATH) MOCIEACTBUS KOJJIEKTUBHBIX PEIICHUH;

* TIOHUMAaTh MPUYMHBI CBOETO HEYCIIeXa U HAXOIUTh CIIOCOOBI BBIXO/IA M3 3TOH CUTYaIlNH;

* B JIMAJIOTE C YYUTEIEM YUUTHCS BBIPA0ATHIBATh KPUTEPUHU OLIEHKH U OMPEAEISITh CTENEHb YCIIEITHOCTH BRITTOIIHEHHS CBOEH pabOoThI M pabOTHI BCEX, UCXOMS U3
MMEIOIINXCS] KPUTEPHUEB, COBEPIIEHCTBOBATH KPUTEPHH OIEHKH U ITOJIH30BATHCS UMH B XOJI€ OIIEHKH M CAMOOIICHKH,

¢ OTCTaWBaTh CBOIO TOUKY 3PEHHUS, apTyMEHTHPYS €€;

* TIOATBEPXKIATh apTyMEHTHI (haKTamu;

*  CIyWIaTh APYTUX, MBITATHCA MPUHUMATH IPYTYIO TOUKY 3pEHHS, OBITH TOTOBBIM N3MEHUTH CBOIO TOUKY 3PEHHUS;

e COCTaBJIATH pedepart 1Mo onpeaAeIIeHHOH GopMe;

¢ OCYHIECTBIISITh KOCBEHHOE Pa3JeUTENbHOE JOKa3aTeIhCTRO.

XuMHs 4 OKPYAKAOLIAs cpea — 2 4
Crpoenmne 3emnn: sSApo, MaHTHA, 3€MHas Kopa, nutocdepa, ruapochepa, atMocdepa. Xumudeckuii cocraB 3emnn. [ opHble mopoasl. MuHepansl. Pyl
Ocanounsie ropHele nopoAsl. Ilone3nsie nckomaeMele.



HcTOUHNKN XUMHUYECKOTO 3arps3HEHHs] OKpyKaromed cpenbl. [moOanbHbIe 3KONOTMYECKWE MPOOJIEMbl YeloBeYecTBA: HapylIeHHE OMOreOXMMHYECKU X
KPYTOBOPOTOB XMMHYECKUX JJIEMEHTOB, MOTEMJICHUE KIMMaTa, KACIOTHBIE HOXKAU U Ap. O30HOBBIE ObIPbl. MEXAYHAPOAHOE COTPYAHUYECTBO B OONACTH OXPAaHEI
OKpY’Karollel cpesibl OT XUMUYECKOT0 3arpsi3HEHUs. «3enéHas XUMUD.

HemoHcTpanuu

Buneodparments u cnaiap «CTpoeHue 3eMITU U €€ XUMUYECKHIA COCTaBy.
Konnekius MuHepaioB 1 TOPHBIX MOPOI.
Komnekmus «Pynsl MeTaniosy.
Buneodparmentsl u cnaiiabl «[ 1odansHbIe SKOJOTHYECKHE TPOOIEMBbl YEeIIOBEUECTBAY.
BuaeodparMeHThl U cnaiiibl O CTENEHH SKOJIOTUYECKOI YUCTOTHI TOBApA.
JlaGopaTopHbIE OIBITHI
N3yuenue rpanura.
N3ydyenne MapKupOBOK pa3iIu4HbIX BUJOB IPOMBIIUIEHHBIX U IIPOIOBOJIBCTBEHHBIX TOBAPOB.
Kontpons: ompoc, caMmocTosiTelnbHbIE Pad0ThI, TECTUPOBAHKE, TIOATOTOBKY MPE3EHTAIUIA
[IpeameTHbIe pe3ynbTaThl 00yIeHHS
VYyaimuiicst J0KEH ymems !
*  HCHONB30BaTh IPU OMUCAHWUH 3eMIIH TIOHSATHS: AP0, MAHTHS, 3eMHas Kopa, turochepa, ruapocdepa, armochepa.
+ Onucath XUMHUYECKUH cocTaB JTUTOCEPHI, TUApPOchephl, aTMOchephl.
+ XapakTepHu30BaTh BIUSHUE XMMHUUYECKOI O 3arPsI3HEHUS HA OKPY>KAIOLIYIO Cpeny.
«  OOBACHATH 3HAYEHHUE OXPAHBI IIPUPOJIBI

MeranpenMeTHbI€ Pe3yIbTaThl 00yUEeHUS
VYyamuiicst J0KEH ymenvb:
« CocTaBisTh KOHCIIEKT TEKCTa
+ CaMocToATeNbHO UCIIONB30BaTh HEMOCPEICTBEHHOE HAOMI0IeHUE
« CocTaBisaTh Ha OCHOBE TEKCTa CXEMBI, B TOM uucie ¢ mpuMmenenne MKT

O06001meHne 3HAHUMIT MO XUMHHU KYpPCa OCHOBHOM IKOJIBI — 9 4
CtpoeHre aToMa B COOTBETCTBHH C TIOJIOKEHHMEM XHMHYECKOTO »3JEMEHTa B Iepuoaudeckoil cucreme. CTpoeHHE BEIIECTBA: XHMMHYECKas CBS3b

U KpUCTaJUTNYECKasl pemiérka. 3aBUCHMOCTh CBOMCTB 00pa30BaHHBIX AJIEMEHTAMHM IPOCTHIX BEHIECTB (METAJIOB, HEMETAIIOB, OJIArOPOIHBIX Ta30B) OT MOJIOXKECHUS
3JIEMEHTOB B IIEPUOANIECKON cucTeMe. THIOoNorus HeOpraHMIEeCKHX BEIIECTB, pa3/elieHne X Ha Kiacchl U rpynmnsl. [IpencraBurenm.

[lpu3Haky M yCIOBHS NPOTEKAHUS XUMUYECKHX peaknuii. THHONOrHs XWMHYECKHX pEeaKIUi I10 paslMYHBIM Npu3HakaM. Peakuny nMOHHOTO oOMeHa.
OKHCIUTENEHO-BOCCTAHOBHUTEIBHBIEC PEAKIIHH.
XMMHYecKre CBOHCTBA MPOCTHIX BEIIECTB. XapaKTepHbIe XUMUYECKHE CBOMCTBA COIE00pa3yOINX OKCHIOB, THAPOKCUIOB (OCHOBAHUH, KUCIOPOACOISPIKAIIIX
KUCIIOT ¥ aM()OTEpPHBIX

KOHTpOJ'IBI OIIpoOC, CaMOCTOATCIIbHBIC pa6OTLI, TECTUPOBAHUC, TOATOTOBKH Hpe3CHTaHHﬁ



K.p. Ne 5 T « utorosas ».

HpeHMe’I‘HLIe PE3YIBbTATHI 06yqu1/I;1

(hopMupOBaHHUE IEPBOHAYATIBLHBIX CHCTEMaTU3UPOBAHHBIX MPEICTABICHUH O BEMIECTBAX, HX MPEBPALICHUSIX U MPAKTHYECKOM IPUMEHEHUH, OBIIaICHHE

MIOHATUMHBIM allapaTOM U CUMBOJIMYECKUM SI3bIKOM XUMUH.

0CO3HaHWE 00BEKTUBHOW 3HAYMMOCTH OCHOB XMMUYECKOW HAYKH KaK 00JacTH COBPEMEHHOI'O €CTECTBO3HAHMSI, XHMUYECKMX MPEBPALICHUH pa3InvHbIX BEIICCTB

KaK OCHOBBI MHOTHX SIBJICHH KMBOW U HEKUBOU MPUPOJIBI, YIIyOJIeHHE TIPEICTaBICHHE O eTUHCTBE MHpA.

(dhopMHpOBaHNE YMEHHI yCTAHABIMBATH CBSI3M MEKY peaibHO HAOMI0JaeMbIMA XUMHUUECKUMU SIBJICHUSIMU M MTPOLIECCAMH, TIPOUCXO/SIIIUMHA B MUKPOM UPE,

OOBSCHATH MPUYMHBI MHOTOOOpa3usl BELIECTB, 3aBUCUMOCTh MX CBOMCTB OT COCTaBa U CTPOCHUS, a TAK)KE 3aBHCUMOCTb IPUMEHEHUS BEIIECTB OT UX CBOMCTB.
yMEHHE OKa3bIBaTh MIEPBYIO MMOMOIIL IIPU OTPABJICHHSX, 0’KOTaX U JPYTHX TPaBMax, CBS3aHHBIX C BEIIECTBAMH M J1a00OpaTOpHBIM 000pYOBaHHEM.

OBJIaJIeHHE TIpUeMaMu paboThl ¢ HH(OpMaIMeH XMMUYECKOT0 COJIepIKaHus, IPEACTaBICHHON B pa3Hoi (hopMe (B BHJIE TEKCTa, POPMYJ, IpadUKOB, TAOIUIHBIX

JaHHBIX, cXxeM, (ororpaduii u ap.)

(dhopMHpOBaHHUE IPEACTABICHUN O 3HAYEHUH XHMHUYECKOH HAYKH B PEIICHUN COBPEMEHHBIX IKOJIOTHYECKUX MPOOIIeM, B TOM YUCIIE B IPEJOTBPAIICHIH

TEXHOTEHHBIX M 9KOJIOTMYECKUX KaTacTpod.

MeranpenMeTHbIe pe3ynbTaThl:

OBJIaJICHN € HABBIKAMH CaMOCTOSTEIIEHOTO MPHOOPETEHUSI HOBBIX 3HAHUH, OpraHU3anny yueOHO! eI TeTbHOCTH.
YMEHUE JIaBaTh OIpeICeHUE MMOHATUSIM, KIIaCCH(OUIMPOBATH, CTPYKTYPHPOBATH MaTEpUAIL, IIPOBOJUTH IKCIIEPHUMEHTHI, apT'yMEHTHPOBATh COOCTBEHHYIO MO3HIIUIO,
(hopMyIHpPOBATH BHIBOJBI M 3aKIIIOUECHHUS.
(dhopMHpOBaHHE U pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH MCIONB30BaHMSI HHCTPYMEHTOB U TEXHUYECKHX CPEICTB MHOOPMAIIMOHHBIX TEXHOIOTHH.
yMeHue paboTath B rpynme - 3(Q(EKTHBHO COTPYJHHYATh W B3aMMOJICHCTBOBATH HAa OCHOBE KOODJIMHAIMU PA3IMYHBIX MMO3WIMH MpU BBIPAOOTKE 0OIIero

peUICHuA B COBMECTHOMU JIESITETLHOCTH.

CpeacTBa KOHTPOJISI

11 KOHTPOJISL YPOBHS JOCTHKEHUHM yUaIIUXCSl UCIIOIB3YIOTCS TAKAE BUAbI KOHTPOJISI KaK: IPOMEXKYTOUHBIN, TEKYILUNA, TEMATUUECKUI, UTOTOBBII KOHTPOJIb.

@opMBbI KOHTPOJA: KOHTpOJbHas pabora, muddepeHInpOBaHHBI WHIWBUIAYATbHBI MUCHMEHHBIM ONPOC, CaMOCTOSTENbHAs MpOBEpodHas padora,

TECTUPOBAHUEC, TUKTAHT, IMCbMCHHBIC TOMAITHUE 3a1aHu, KOMHLIOTCpHBIﬁ KOHTPOJIb, aHAJIN3 TBOPYCCKUX, UCCIICAOBATEIbCKHUX pa60T, IIPOCKTHI.

1.Texkymmii KOHTPOJIb 3HAHMIT — MIPOBEpPKa 3HAHUM OOYy4ArOMIMXCS Yepe3 YCTHBIA OMpPOC, CaMOCTOSITeNIbHBIE padOThl B TETPaAsiX - TPEHaxkepax ,

TECTUPOBAHUC B paMKaX ypoOKa, TepMI/IHOHOFI/I‘IeCKI/Iﬁ JUKTAHT, TCCTOBasi1 pa60Ta, pa6aTa C KapTOYKaMH.
OTMeTKa 3a yCTHbIﬁ OTBECT 06yqa}01uer0051 3aHOCHUTCS B KJIACCHBIM JKypHaJl B ICHb IIPOBECACHUA YpOKa. OTMeTKa 3a MHUCBbMCHHYHKO CaAMOCTOSTECIIBH VIO,
KOHTPOJIBHYKO U T.II. pa60Ty BBICTaBJISICTCS B KIIACCHBIHN JKYPHAJI K CIICAYIOIIEMY YPOKY.

HopMbl 1 KpuTEpUH OlleHHBAHMS:
Ouenka yCTHOro orBeTa
OTMeTKa «5»:
- OTBET MOJHBIN U MPABUIBHBIA HA OCHOBAaHUH U3YYEHHBIX TEOPUIL;



- MaTepHall U3JI0KEH B ONPECICHHON JJOTUYECKON MOCIIeI0OBATEILHOCTH, TUTEPATYPHBIM SI3bIKOM;

- OTBET CaMOCTOSITEIbHBIN.

OTtBet «4»:

- OTBET IOJIHBIA U IIPAaBUIIbHBIN HA CHOBAHUHU U3Y4ECHHBIX TEOPUH;

- MaTepuall U3JI0KEH B ONPEICTICHHON JIOTHYECKOH IMOCIIeIOBATEIIEHOCTH, TIPH ATOM JIOMYIIEHBI JIBS-TPH HECYIECTBEHHBIC OIIMOKH,
WCIIPaBJIEHHBIE IO TPEOOBAHUIO YUUTEIS.

OtMmetka «3»:

- OTBET IOJIHBIN, HO TIPU STOM JIOMYIIEHA CYIIECTBEHHAs! OMMOKA UM OTBET HETIOJIHBIN, HECBSI3HBIM.

OtMmeTka «2»:

- TIpY OTBETE OOHAPYKEHO HETTOHWMAHUE YYalTUMCS OCHOBHOTO COJIEpaHUs yueOHOTO MaTepuasa Wil JOIMYIIEeHbI CYIIECTBEHHbIE OTNOKH,
KOTOPBIE yUalTUHACA HE MOXKET UCTIPABUTH TIPU HABOISAIIUX BOTIPOCAX YUHUTEIIS, OTCYTCTBHE OTBETA.

Ouenka IKCIePUMEHTAILHBIX YMEHUi

Or1eHKa CTaBUTCS HA OCHOBAHUH HAOJIOIEHUS 32 YYAIIMMHUCS U TMCBMEHHOTO OTYeTa 3a padoTy.

OtmeTka «5»:

- paboTa BBITTOJTHEHA TIOJHOCTHIO U MPABUIILHO, CHIETaHbl MPABUIIbHBIC HAOIOICHUS W BBIBO/IBI;

- SKCIIEPUMEHT OCYIIECTBJICH 10 IUIaHy C YI€TOM TEXHUKH 0€30MacHOCTH U MPaBUJI pabOTHI ¢ BENIECTBAMH M 000PYIOBAHUEM;

- TIPOSIBJICHBI OPTaHU3AIMOHHO - TPYIOBBIE YMEHHUS, TIOIJIEPKUBAIOTCS YMCTOTa pabodero MecTa U MopsAoK (Ha CTOJIe, SKOHOMHO MCTIOIB3YIOTCS
PEaKTHUBBI).

OtmeTka «4»:

- paboTa BBINOJIHEHA IPABUIIBHO, C/IeNIaHbl MPaBUJIbHbIE HAOIIOJEHUS U BHIBOJIBI, HO MPU 3TOM IKCIIEPUMEHT MPOBEACH HE MOJHOCTHIO UITU
JOTIYIIIEHBI HECYITIECTBEHHBIE OMMOKH B pabOTe C BEIIECTBAMU M 000PYIOBaHUEM.

OtmeTka «3»:

- paboTa BBINOJIHEHA IPABUIIBHO HE MEHEE YeM HAlOJOBUHY WJIU JAOMYIIeHA CYIIeCTBEHHAas OIHUOKa B X0/1€ SIKCIIEPUMEHTa B OOBSICHEHHH, B
odpopmiiennr padoThl, B COOIOICHUH MPaBUI TEXHUKU O€30MaCHOCTH Ha paboTe ¢ BEIIECTBAMU U 00OPYI0BAaHUEM, KOTOPAsI UCIIPABIISAETCS 1O
TpeOOBAHUIO YUUTEIS.

OtmeTKa «2»:

- IOMYIIEHHI Be (1 60Jiee) CyIeCTBeHHbIE OTUOKH B X0/1€: SKCIIEPUMEHTA, B 00bsICHEHUH, B 0()OpMIeHUH PabOThI, B COOIIOICHUU TIPABHII
TEXHHUKH 0€3011acCHOCTHU MpH paboTe C BEIECTBAMHU U 000PYA0BaHUEM, KOTOPbIE YUAIIUNCS HE MOXKET UCTIPABUTh JaXKe 10 TPEOOBAHHUIO YUUTEJIS;
- paboTa He BBIMOJIHEHA, Y YYaIIerocs OTCYTCTBYET IKCIIEPUMEHTAIbHbIC YMEHUS.

Ouenka yMeHHUil pelIaTh pacyeTHbIE 32/1a4H

Ot1MmeTKa «5»:

- B JIOTHYECKOM PaCCYKJIEHUU U PEUICHUH HET OINOO0K, 33a/1aua pellieHa pallMOHAIBHBIM CTIOCOOOM.

OtMmetka «4»:



- B JIOTHYECKOM PaCCYKJICHUHU U PEUICHUH HET CYIIICCTBEHHBIX OMIMOOK, HO 3ajaua pelieHa HepalMoHaIbHBIM CIOCOOOM, UITH IOMYIIEHO He OoJiee
JIBYX HECYIIECTBCHHBIX OIIHOOK.
OtmeTka «3»:
- B JIOTHYECKOM PaCCYKJICHUU HET CYIIECTBEHHBIX OIMMUOOK, HO JIOMYIIEHA CYIIECTBEHHAs ONTMOKA B MATEMAaTHIECKIX pacyeTax.
OtMmeTKa «2»:
- IMCIOTCSI CYIIECTBEHHBIC OMIMOKY B JIOTUYECKOM PACCYKJCHUH U B PEIICHHH,
- OTCYTCTBHUE OTBETA HA 3a/IaHUE.
OneHKa MMCbMEHHBIX KOHTPOJIbHBIX PadoT
OtMmetka «5»:
- OTBET TOJHBIN U MPABUIBHBIN, BO3MOXKHA HECYIIIECTBEHHAS OIHNOKA.
OtMmeTka «4»:
- OTBET HETOJHBIN WM JOMYIICHO He 00JIee IBYX HECYIIECTBCHHBIX ONIHOOK.
OtmeTka «3»:
- paboTa BBITIOJTHEHA HE MEHEE YeM HAIlOJIOBHUHY, JOIYIIEHA OJTHA CYIIIECTBEHHAS OIMOKA U TIPU 3TOM JIBE-TPH HECYIIICCTBCHHBIC.
OtmeTka «2»:
- paboTa BBIITOJTHEHA MEHBIIIC YeM HAITOJIOBUHY WIJTH COJCPKHUT HECKOJIBKO CYIIECTBEHHBIX ONMNOOK;
-paboTa HE BBIMOJTHEHA.
[Ipu orieHKE BBHITIOJIHEHHS MUCHbMEHHON KOHTPOJIBHOM pabOThl HEOOXOMMO YUHUTHIBATh TPEOOBAHUS €AMHOTO Opdhorpaguieckoro pexuma.
Kpurepun onieHuBaHus TeCTOB
«5» - 80 — 100%
«4»-70—-79%
«3»-50-69 %
«2» - meree 50%
OueHka TBOpUYECKHUX padoT
TBopueckas paboTa BbISBISET CPOPMUPOBAHHOCTH YPOBHSI TPAMOTHOCTH U KOMIETEHTHOCTH Y4allerocs, siBIseTcsl OCHOBHOM (opMOii MpoBepKU
YMEHHS YYeHUKOM MPABUIIHHO U MOCIIEI0BATEIBHO U3JIaraTh MBICIIH, IPUBJIEKATh JOMOJHUTENbHBIN CIPAaBOYHBII MaTepHuall, AeaTh
CaMOCTOSITENIbHBIE BBIBO/IBI, IPOBEPSET PEUEBYIO MOArOTOBKY yuaiierocs. JIro0as TBopueckas paboTa BKIIOYaeT B ceOs TPU YaCTH: BCTYILICHUE,
OCHOBHYIO YacCTh, 3aKII0YeHHE U 0OPMIISIETCS B COOTBETCTBUU C €IMHBIMU HOPMaMH U MPaBUJIAMH, TPEIBSIBISIEMBIMUA K pab0TaM TaKOro ypOBHSI.
C moMo1Ip0 TBOPUYECKOM pabOThI MPOBEPSETCS: YMEHUE PACKPBIBATh TEMY; YMEHHE UCTIOIB30BaTh SI3bIKOBBIE CPEJICTBA, MPEAMETHBIC MTOHATHS, B
COOTBETCTBHUU CO CTHJIEM, TEMOH U 3a/1a4eil BbICKa3bIBaHUs (paboThl); COONIIOIEHUE SI3bIKOBBIX HOPM U MPABUII MIPABOIMKUCAHUS; KAYECTBO
odopmiieHus paboThl, UCTIOIb30BAaHUE UIUTIOCTPATUBHOTO MaTepHana; IUPOTa OXBaTa HCTOYHUKOB U IOTIOJHUTENbHOM nuTepaTypsl. ConepxaHue
TBOPUYECKOH pabOTHI OLIEHUBACTCS M0 CIETYIOLUM KPUTEPHUSIM: - COOTBETCTBUE pAOOTHI yUEHUKA TEME  OCHOBHOW MBICIIH; - IOJTHOTA PACKPBITHUS
TeMa; - MPaBUIBHOCTh (PAaKTUYECKOTO MaTepHala; - MOCIeI0BaTENbHOCTD U3NI0KeHUs. [1pu orieHKe peueBOoro opopmIiIeHUs] yIUTHIBAIOTCS: -



pa3zHooOpa3ue CI0BaPHOTO U I'PAMMATHYECKOTO CTPOS PEUH; - CTUIICBOE €AMHCTBO U BBIPA3UTEILHOCTD PEUH; - YUCIIO S3BIKOBBIX OIINOOK U
CTHIIMCTUYECKHUX HeZ04YeTOB. [IpH OlleHKe HCTOYHUKOBEAYECKOW 06a3bl TBOPUECKON PabOTh yIUTHIBACTCS IPABUIBbHOE 0(POPMIICHHE CHOCOK;
COOTBETCTBHUE OOIIMM HOpPMaM U MpaBuiiaM OudImorpaduu MpUMEHsIEMbIX UICTOYHUKOB M CCHUIOK Ha HUX; peallbHOE MCTOIh30BaHUE B paboTe
JTUTEpaTyphl MPUBEACHHON B CIIMCKE UCTOYHUKOB; IIUPOTA BPEMEHHOTO M (PAKTUYECKOTO 0XBaTa JIOMOJHUTEILHOMN JIUTEPATYPHI;
1eJIeCO00Pa3HOCTh MCIIOJIb30BAHMS TE€X MIIA MHBIX UICTOYHUKOB.

OtmMmertka ““5” cTaBUTCS, €CIU Co/IepKaHUE paOOTHI MTOJTHOCTBIO COOTBETCTBYET TeMe; (PaKTHUECKHE OMMUOKH OTCYTCTBYIOT; COJIEpKAHUE
U3JI0’KEHHOTO MOCJIEI0BATENIbHO; padoTa OTINYAETCsl 00raTCTBOM CIIOBapsl, TOUHOCTHIO CIIOBOYNOTPEOIEHUS; JOCTUTHYTO CMBICIIOBOE €IMHCTBO
TEKCTa, WILTIOCTPAIIMi, JOTIOTHUTEIBHOTO MaTepuaia. B pabore gomyiien 1 Hegouer B cogepkanuu; 1-2 peueBbIX HenoveTa;l rpaMmmaTHdeckas
omuoKa.

OtmeTka “4” cTaBUTCS, €CIM coAepKaHe pabOThl B OCHOBHOM COOTBETCTBYET TeME (MMEIOTCS HE3HAUUTEIbHbIE OTKIOHEHHS OT TEMBbI); UMEIOTCS
eAMHUYHBIC (DAKTUYECKHNE HETOYHOCTH; UMEIOTCSI HE3HAYNTEIbHBIE HAPYIIIEHUS MTOCIE0BATEIIbHOCTH B U3JI0KEHUN MBICIICH; UMEIOTCS OT/IETTbHbIE
HETIPUHIUITAATIbHBIE OMOKY B 0popmiiennn paboThel. B paboTte nomyckaercs He 0osiee 2-X HEOUETOB B CoJiepkaHuu, He Oosiee 3-4 peueBbIX
HEJI0YETOB, HE 0oJiee 2-X TPaMMaTHIYECKUX OITHOOK.

OtMmetka “3” CTaBUTHCS, €CIIA B pabOTE JOMYIICHBI CYIIECTBEHHBIE OTKIIOHEHUS OT TEMBI;, pab0Ta TOCTOBEPHA B TJIaBHOM, HO B HE UMEIOTCS
OTJIeIbHbIE HAPYLIEHUS TIOCIEA0BaTEIbHOCTH U3JI0XKEeHHs; 0hopmiieHre pabOThl HE aKKYpaTHOE, €CTh IPETEH3UU K COOIIOJICHUIO HOPM U ITPaBuUII
OoubmmorpaduuecKkoro u WILTIOCTpAaTUBHOTO odopmiieHus. B pabote nomyckaetcst He 6oJiee 4-X HEIOUYETOB B COJCPIKaHUM, 5 PeUeBhIX HEJIOUETOB, 4
rPaMMaTHYECKUX OMTUOKH.

OtmMmetka “2” cTaBUTCS, €clid pab0oTa HE COOTBETCTBYET TEME; JOMYIIEHO MHOTO ()aKTUUECKHUX OIIMOOK; HapYyIIIeHA MMOCIEI0BATEIIbHOCTh
M3JI0’KEHUS BO BCEX YaCTAX pabOThI; OTCYTCTBYET CBSI3b MEX1y HUMU; paboTa HE COOTBETCTBYET IUIaHy; KpaiiHe Oe/ieH CI0Baph; HAPYILIEHO
CTHJIEBOE €IMHCTBO TEKCTa; OTMEUEHBI CEPhE3HbIE MPETEH3UH K KauecTBY o(opmiieHus paboThl. [lomyieHo 10 7 peueBbIX U A0 7 TpaMMaTHYECKUX
OILIMOKH.

[Ipu onieHKe TBOpUECKO pabOTHl YUUTHIBAETCS CAMOCTOSTENIbHOCTh, OPUTMHAIBHOCTD 3aMbIciia paboThl, YPOBEHb €€ KOMIO3UIIHOHHOTO U
CTHJIEBOTO pelieHus, peueBoro opopmienus. M30bITounbIi 00beM paboThl HE BIMSET HA MOBBIIICHUE OLIEHKHU. Y YUTHIBAEMBIM MOJIOKUTEIHHBIM
(hakTOpOM SIBJISETCS HATMYKE PELICH3UH Ha UCCIIEIOBATENbCKYIO paboTy.

Kpurepun camooneHku

“5” — peduieKCUBHBINA YPOBEHb YCBOCHHUS MaTepuana (“IiporoBapuBaHue’ €ro B yMe);

(BBIMOMHII TPaBUIBHO U CAMOCTOSITENIBHO )

“4” — pepOasIbHBII YPOBEHD (TOJBKO MEPECKa3 BCIYX COCEY);

(BBIMOMHII TIPaBUIBHO, HO TOMYCTHII HEKOTOPbIE HETOYHOCTH, OITUOKH UITU ClIejall ¢ Yel-TO MOMOIIBIO)
“3” — mpeAMETHBII YpoBEHb (IIPOTOBapUBAHHUE BCIYX C OMOPOIl HAa CIIPABOYHUK).

(Cnenan He Bce( MEHBIIIE MTOJIOBHHBI), ClICIAN ¢ OITMOKAMHU U HE CAMOCTOSTEIIBHO)

ITepedyenn ommoox



I'pyOble ommoku:
He 3Hanue omnpeneneHuii, OCHOBHBIX MOHATHI, 3aKOHOB, IIPABUJI, OCHOBHBIX MOJI0XEHUH, (POpMyI1, OOLIETIPUHATHIX CHMBOJIOB, €IUHULL H3MEPEHUS .
HeymeHue BbIAETUTH B OTBETE TJIABHOE
Heymenne npuMeHsATh 3HAHUS IS pEIICHUS 3a/1a4 U OOBSICHEHUS] XUMUYECKHX SIBIICHUI; HEMPAaBUIBLHO (POPMYIUPYET BOMPOCH 331a4H WITH
HEBEPHO OOBSCHSIET XOJ €€ pelIeHNs; He 3HACT IPUEMOB pPEIICHHs 3a/1a4, aHAJOTHYHBIM paHee PEIICHHBIM B KJlacce, HeNPaBUIbHO MOHUMAET
YCIIOBUE 33J]a4l WM UCTOJIKOBBIBAET PEIICHUE
He ymeer untath 1 COCTaBIATh YPAaBHEHUSI XUMUYECKUX PEAKIIUM
He ymeer noaroroButh u codpath npudop. [IpoBectu onbIT, HCII0JIb30BATH NOJyYEHHbIE JAHHbBIE JJIS1 BBIBOJIOB
Hapymaer TpeGoBanust mpaBui 6€30MacHOCTH MPH padoTe B KAOMHETE XUMHHU
Herpyonie ommoku
Hertounoctu popmynupoBoOK, onpe/ieeHnid, HOHATHH, 3aKOHOB, BbI3BaHHBIE HEMIOJIHOTON OXBaTa OCHOBHBIX NPU3HAKOB OMPEEIIEMOT0 OHATHS,
OLIMOKY, BbI3BAaHHBIE HECOOJIIO/IEHUEM YCIOBHM MPOBEIEHUS SKCIIEPUMEHTA
OmunOku B pacCTaHOBKH KOA()(HULIMEHTOB B YpaBHEHMSIX
HepaunonanbHblil BBIOOp X04a pelIeHus
Henouerst
Apudmernyeckue omrOKN B BEIUNCICHUSIX, €CITU 3TU OIIKUOKU Tpy0o HE NCKaXalOT peaJbHOCTh NOJYYEHHOTO pe3yabTaTa
OTtnenbHBIE MOTPEMIHOCTH B (GOPMYIHUPOBKE BOMpOCa UM OTBETA
HeGpexxHoe BhITOTHEHUE 3anrcei
Opdorpaduyueckre WM MyHKTyIbHBIC OIITHOKH.
Jluteparypa
O.C.T'abpuensn «Xumus. 9 kimacc 2018.
CpencrBa o0yueHust
OcHalleHne XuMU4ecKoil 1adopaTopun, KOMIIBIOTED, MYJIbTUMEIUNHBIN IPOEKTOP
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