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[1nanupoBaHKe COCTABICHO Ha OCHOBE:

TpebGoBanmii K pe3yabTaTaM OCBOCHHS OCHOBHOW 00Opa30BaTEIbHOM MPOTpaMMbl OCHOBHOTO 0011ero odpazoBanus, npemxycMoTpeHHbiM OI'OC
00O, yrBepxkaéHHOTO mpHKazoM MuHucTepcTBa obpazoBanus M Hayku Poccuiickoit ®enepamn ot 17.12.2010 1. Ne 1897 «O06 yrBepkaeHNH
(eneparbHOr0O rocyJapcTBEHHOr0 00Pa30BaTENHLHOIO CTaHapPTa OCHOBHOTO 00I1Iero 0Opa3oBaHus»,

[Iporpammebl o yueOHOMY npeameTy Xumusi 7-9 kiaccel : Pabouas mporpamma k simanu Y MK O.C. INaGpuernsiHa: y4eOHO-METOUIECKOE
nocobue/ [IPOI'PAMMA ocHOBHOTO 00111er0 00pa3oBanus mo xumuu .- M.:/Ipoda, 2017 -123,

Yyeonux: Xumus . 9 xnacc: yuebnuk /O.C. I'abpuensia. 5 u3a., crepeotun.- M.: Ipoda, 2017

PaGouyro mporpammy cocTaBuiia y4uTeIh XUMHUU JlsmacoBa Enena AnatosibeBHA




I[HosicHuTEIbHASA 3aIUCKA.
IlnannpoBaHne COCTABIEHO HA OCHOBE:
-DenepalibHOro ToCyAapCTBEHHOI0 00pa30BaTENbHOIO CTaHJapTa OCHOBHOIO 00111er0 00pa30BaHus YTBEPKIEHHOTO
npukazoM MO PO ot 17.12.2010 Ne 1897 «O6 yreepxaenun @I'OC OOO»
-IIporpammel o yueOHomy npeamety Xumus 7-9 kmaccsl : Pabouas nporpamma k iuaun Y MK O.C. I'abpuensna: yueOHo-
Meronuueckoe nocodue/ [IPOI'PAMMA ocHoBHOrO 006111€T0 00 pa3zoBanus no xumuu .- M.:[poda, 2017 -123,
-OcHoBHas o0pa3oBarelibHas mporpaMma ocHoBHoro odiero oopazoanuss ®I'OC OO0 MBOO Crapomaiinckas CIIT No2
-YueOnbiit iian MBOO Crapomaitnckas CIHI No2 na 2022-2023 yueOHblii ros.
Yueonuxu: : Xumus. 9 knacc : Yueonuk /O.C. I'abpuensia. — 5-e uz ., crepeorun. — M.: Ipoda, 2017. -319, c.:u.

KonmuecTBo yacoB 1Mo ydeOHOMY TUTaHy:  Bcero 66 4acoB B TOM; B HEJIENIO 2 Yaca, B TOM YHCJIE Ha KOHTPOJIbHBIC
paboThI- 4 yaca, MpakTUYECKHUE paOOTHI —5 YaCoB.
CopeprkaHue MporpaMMbl HaIpaBJICHO HA OCBOCHUE yUYaIlIUMUCS 3HAHWM, YMEHUN W HaBBIKOB Ha 0a30BOM YpOBHE.
B mnpemMerax eCTECTBEHHO-MAaTEeMaTHYECKOTO IIMKJIA BEAYIIYIO pPOJb HWIrpaeT TO3HaBaTelbHAs JEATCIBHOCTh M
COOTBETCTBYIOIIUE €1 MO3HABATEIHHBIC YICOHBIC ICHCTBUSI.

He.]'lﬂMl/l oﬁyqe}mﬂ XHUMHH B OCHOBHOM IIKOJIE SIBJISIFOTCS:

1) bopmupoBanue y oOy4aronimxcss yMeHusi BUACTh U MIOHUMATh LIEGHHOCTh 00pa30BaHMsl, 3HAUMMOCTh XUMUYECKOTO 3HAHUS
JUTSE KQKJIOTO YeNIOBEKa HE3aBHUCUMO OT €ro mnpodeCcCHOHANbHOU ACSTENIbHOCTH; YMEHHUS pa3inyaTh (PakThl W OICHKH,
CpPaBHUBATh OIIEHOYHBIE BBIBOJBI, BUIETh UX CBSI3b C KPUTEPHUSMH OLICHOK U CBSI3b KPUTEPHUEB C OMPEACICHHON CUCTEMOM
IIEHHOCTEH, bopMyIUpOBATH U 000CHOBHIBATh COOCTBEHHYIO MIO3UIIHIO;
2) dopmupoBaHue y OOyYarOmIMXCS LEJIOCTHOTO TMPEACTAaBICHUS O MHUPE U POJM XUMHUH B CO3JaHUU COBPEMEHHOU
€CTECTBEHHO-HAYYHOW KApTHUHBI MHPA; YMEHUS OOBSCHATH OOBEKTHI M MPOIECCHl OKPYXKAIOMIEH NEUCTBUTEIBHOCTH —
MPUPOAHOM, COLMAIBHOW, KYJIbTYPHOW, TEXHUYECKOW CpeAbl, HCHOJb3ySd JUISI OSTOr0  XMMHUYECKUE 3HAHUS,
3) npuobpeTeHrne 00yJarOIIMMUCS OIbITa Pa3HOOOPA3HOM NEATETLHOCTH, TO3HAHUS U CAMOIO3HAHUS; KIIOUYEBBIX HABBHIKOB
(KITIOUEBBIX KOMIETEHTHOCTEW), MMEIOUIMX YHUBEPCAJIbHOE 3HAYEHHUE ISl Pa3lIMYHBIX BUIOB ACATEIBHOCTU: PEIICHHS
mpoOieM, TPUHATHS PENIeHWH, MOWCKa, aHauu3a M 00paboTku WH(OpMAIMU, KOMMYHUKATHBHBIX HaBBIKOB, HABHIKOB
M3MEPEHUI, COTPYAHINYECTBA, 0€30MacHOT0 0OpaIeHuUs C BEIIECTBAMU B MTOBCEIHEBHOM KH3HHU.

3apayamMu n3ydeHnusi yueOHOro npeamera « XumMus» B 9 kiacce ABISIIOTCS:

- (hopmupoBaHHE CHCTEMBl XUMHYECKUX 3HAHUH KaK KOMIIOHEHTA €CTECTBEHHOHAYYHOU KapTUHBI MUPA;



- pa3BUTHE JUYHOCTH OOYYAIOIIMXCS, UX WHTEIUICKTYaIbHOE W HPABCTBEHHOE COBEPIICHCTBOBAHUE, (POPMHUPOBAHUE Y HUX
T'YMaHUCTUYECKUX OTHOIICHUH U YKOJIOTHYECKH TIeJIeCO00Pa3HOTO MOBEACHUS B OBITY M B TPYAOBOH JACATEIHBHOCTH;
- (hopmupoBaHre YMEHHN O€30macHOTO OOpaIeHHUs C BEIICCTBAMH, MCIIOJIb3YEMBIMU B MTOBCEIHEBHOMN KM3HU; BBIPaOOTKA
MOHMMAaHUsl OOIIECTBCHHOW TOTPEOHOCTH B Pa3BUTHH XUMHUHU, a TaKkKe (OPMHUPOBAHHME OTHOIICHUS K XUMHUHU KaK K
BO3MOXHOU 00nactu Oynymie npakTH4eCKou 1eITeIbHOCTH.
Ilnanupyembie pe3yabTaThbl 00yUEeHUSI:

BBITyCKHUK HAYYUTCS

* OTIMCHIBATh CBOMCTBA TBEP/IBIX, KUIAKUX, Ta3000Pa3HBIX BEIIECTB, BBIICISAS UX CYIIECTBCHHBIC TPU3HAKH;

* XapaKTEPH30BaTh BEIIECTBA 1O COCTaBY, CTPOCHUIO M CBOMCTBaM, yCTaHABJIMBATh MPUIMHHO-CIICICTBEHHBIC CBS3U
MEXTy JaHHBIMH XapaKTEPUCTHKAMHU BEIIECTBA;

* pacKpbIBaTh CMBICJ OCHOBHBIX XHMHUYECKHX IOHATHH «aTOM», «MOJICKYJa», «XHUMHUYCCKHH JJIIEMCHT», «IPOCTOE
BEIIECTBOY, «CIIOKHOE BEIIECTBOY, «BAJICHTHOCTHY, UCIIOIB3YS 3HAKOBYIO CUCTEMY XUMHUU;

* n300pakaTh COCTAaB MPOCTECHUINNX BEIICCTB C MOMOIIBIO XUMHUYECKUX (POPMYIT U CYIIHOCTh XMMHYCCKUX PEAKIUN C
TIOMOIIBI0 XUMUYCCKUX YPAaBHCHHIA;

* BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB, a TAK)K€ MAacCCOBYIO JOJI0 XUMHUYECKOTO
AJIIEMEHTA B COCIMHEHUSX JIJIsl OIICHKU UX MPAKTHUYECKOW 3HAUMMOCTH;

* CPAaBHUBATH 110 COCTABY OKCH/JIbI, OCHOBAHUS, KUCIIOTHI, COJIU;

* KJIaCCU(PUIIUPOBATH OKCHJIBI 1 OCHOBAHHUS 110 CBOMCTBAM, KHCIIOTBI U COJIM 110 COCTaBY;

* MOJIK30BATHCA TAOOPATOPHBIM 00OPYAOBAHMEM M XUMUYECKON TTOCY/I0M;

* POBOJIUTHh HECJIOKHBIE XUMHUYECKHE OIBbITHI W HAONIONCHMS 32 M3MEHEHHUSMH CBOWMCTB BEIIECTB B MPOIECCE X
IpeBpaleHuit; cOOMI0IaTh MpaBUiia TEXHUKU 0€30MMaCHOCTH TIPH MPOBEICHUN HAOIIOJEHUHN U OIIBITOB;

* pa3nuyaTh DJKCHEPUMEHTAIBHO KHUCIOTHI W WIENOYM, TMONB3YSICh HWHAMKATOPAMU;, OCO3HABaTh HEOOXOJAMMOCTH
co0IroIeHUST Mep 0€30IMaCHOCTH MPU OOPAIICHUH C KHCIIOTAMHU U IIEI0YaMHU.

* pacKpbIBaTh CMBICI nepuoandeckoro 3akona Jl. . Menneneena;

* OMUCHIBAThH U XapaKTePU30BaATh TAOJUYHYIO POPMY MEPUOANIECCKON CUCTEMbl XMMHUYECKUX JIEMEHTOB;

* XapaKTEPHU30BaTh COCTaB AaTOMHBIX SJIEp M PACIpPEACIICHHE YUCIa DJICKTPOHOB IO AJIEKTPOHHBIM CJIOSM aTOMOB
XAMHYECKUX SJIEMEHTOB MAJIBIX TIEPUOAOB MIEPUOANICCKON CUCTEMBI, a TAK)KE KaJIHs U KaJIbIIHS,

* pa3nuyaTh BHUABl XWMHYECKOW CBSA3U: WOHHYIO, KOBAJCHTHYIO TOJSPHYI0, KOBAJICHTHYIO HEMOJNSAPHYIO U
METaJUTHYECKYIO;

* m300pakaTh SIEKTPOHHO-UOHHBIE (POPMYITBI BEIIECTB, 00PAa30BaHHBIX XUMUYECKUMH CBSI3SIMHU Pa3HOTO BUJIA;



* BBISIBJISITH 3aBUCUMOCTb CBOMCTB BEHIECTB OT CTPOCHUS HMX KPUCTAUIMUYECKUX PEIIETOK: HOHHBIX, AaTOMHBIX,
MOJIEKYJISIPHBIX, METAINTNYECKHUX;

* XapaKTepU30BaTh XMMHUYECKHUE DJIEMEHTHl U MX COCIMHEHUS HAa OCHOBE IOJIOKEHHUS DJIEMEHTOB B IMEPUOAUYECKOU
CUCTEME U 0COOEHHOCTEW CTPOECHUS UX aTOMOB;

* XapaKTepHU30BaTh HAYYHOE W MHUPOBO33PEHUYECKOE 3HAYECHHE IMEPUOJUYECKOrO0 3aKOHA U NEPUOIUYECKON CHCTEMBI
xumuyeckux 3yemMeHToB J[. Y. Menpeneena; * OOBACHATh CYTh XMMUYECKUX MPOILIECCOB U UX MPUHIIUNHAIBHOE OTJIMYUE OT
puznyecKux;

* Ha3bIBATh MPU3HAKU U YCIOBUS IPOTCKAHUSI XUMHUUECKUX PEAKIIHIA;

* YCTaHABJIMBATh MPUHAJIC)KHOCTh XUMUUYECKON PEakIK K OMPeIeIEHHOMY THUITY TIO OJHOMY U3 KJIacCU(PUKAITMOHHBIX
OPU3HAKOB: 1) MO 4YMCIy M COCTaBY HCXOJHBIX BEIIECTB U MPOJYKTOB peakuuu (peakuuud COEAMHEHUS, Pa3ioKEHUs,
3aMelleHuss 1 0OMeHa); 2) MO BBIJACICHUIO WM MOTJIOUIEHUIO TEIJIOTHl (PEaKIMU SK30TEPMUUYECKUE U DHJIOTEPMHUUYECKHE);
3) M0 M3MCHEHUIO CTENEHEH OKHUCICHHMS XMMUYECKMX 3JICMCHTOB (PEaKIMU OKUCIMTEIbHO-BOCCTAHOBUTENBHBIC); 4) IO
oOpaTtumMocTu npoiecca (peakiuu oopaTuMbie U HEOOpaTUMBIE);

* COCTABJISITh YPABHEHHMS DJIEKTPOJUTHYECKOM IOUCCOLMAIMU KHUCIOT, IIEJIOYEH, COJIEH; TOJIHBIE U COKpAIEHHBIE
MOHHbIE YPAaBHEHUS peakIuii 0OMEHa; ypaBHEHUSI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINIA;

* IPOTHO3UPOBATh MPOAYKTHl XUMHUYECKHX peakiuid 1o ¢dopMmyiam/Ha3BaHUSIM HMCXOIHBIX BEIIECTB; OIpPEACNATH
UCXOJHBIE BelllecTBa 1Mo (opMyaaM/Ha3BaHUSIM MPOAYKTOB PEaKIIHH;

* COCTaBJSATh ypPaBHEHMS]  PEAKIMi, COOTBETCTBYIOIIMX  IOCIEAOBATENIBHOCTU  («IEMOYKEe») MpeBpalleHui
HEOPraHMYECKUX BEILECTB Pa3IMYHBIX KJIACCOB;

* BBISIBJISITH B MPOLIECCE SKCIIEPUMEHTA MPU3HAKHU, CBUJIETEIbCTBYIOLIME O IPOTEKAHUHA XUMHUUYECKON peakliuu;

* IPUTOTOBJISITH PACTBOPHI C OMPEICIEHHON MACCOBOM JOJIEW pACTBOPEHHOIO BEIIECTBA;

* ONPENETATh XapaKTep CPeAbl BOJHBIX PACTBOPOB KUCIOT U IIEIOYEH M0 U3BMEHEHUIO OKPACKH UHIUKATOPOB;

* IPOBOJUTH KAUECTBEHHbBIE PEAKI[MH, TOATBEPKAAIOLIME HAIMYKE B BOJHBIX PACTBOPAX BELIECTB OTJEIbHBIX HOHOB

* OMPENENATh MPUHAMICKHOCTh HEOPTraHWYECKUX BEMIECTB K OJHOMY M3 HM3YyUYEHHBIX KIACCOB/TPYIIT: METAUIbI U
HEMETaJLJIbl, OKCUbl, OCHOBAHUS, KHUCIIOTHI, COJIU;

* COCTaBJIATH (DOPMYJIIBI BEIIECTB 10 WX HA3BAHUSM;

* OINpENENATh BAJICHTHOCTh U CTENEHb OKUCJIEHUS 3JIEMEHTOB B BEILIECTBAX;

* COCTaBIJISITH (DOPMYJIBI HEOPTraHUYECKUX COCAMHEHUN MO BAJICHTHOCTSIM U CTENEHSIM OKUCJIECHHUS DJIEMEHTOB, a TaKKe
3apsiaM MOHOB, YKa3aHHBIM B TaOJIHUIE PACTBOPUMOCTH KUCJIOT, OCHOBAHHH U COJICH;



* OOBSACHITh 3aKOHOMEPHOCTH HU3MEHEHUS (U3UYECKUX W XUMUYECKHUX CBOWCTB MPOCTHIX BEIIECTB (METANIOB H
HEMETAJIJIOB) U UX BBICHIMX OKCUJO0B, 0OPAa30BaHHBIX 3JIEMEHTAMH BTOPOTO U TPETHETO MEPUOIOB;

* Ha3bIBaTh OOIIME XMMUYECKUE CBOMCTBA, XapaKTepHbIC JIJIsl TPYIIT OKCUIOB: KHUCJIOTHBIX, OCHOBHBIX;

* Ha3bIBaTh OOIME XMMUYECKHE CBOMCTBA, XapaKTEPHbIE IS KaKJIOr0 U3 KJIACCOB HEOPTaHMYECKUX BEHIECTB: KUCIOT,
OCHOBaHHUM, COJICH;

* IPUBOJUTH MPUMEPHI PEAKIIUH, MOATBEPKIAAOIMIMX XUMHUYECKHE CBOMCTBA HEOPraHMYECKHX BEILECTB: OKCHJIOB,
KHCJIOT, OCHOBAHUH U COJICH;

* ONPEAEINATh BEHMIECTBO-OKUCIUTEND U BEIIECTBO-BOCCTAHOBUTEIb B OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUX;

* COCTABJISITh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIN OallaHC (711 WM3YYEHHBIX PEAKIHM) MO0 MPEAJIOKEHHBIM CXeMaM
pEaKLnii;

* IPOBOJUThH JTA0OPATOPHBIE OMBITHI, MOJATBEPKIAIOIINE XUMHUYECKHE CBOHMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
BEIIICCTB,;

BotnyckHuk noayuum 603mM0MCHOCHb HAYUUMbCA:

* 2PAMOMHO 0OPAAMBCSL C BEULCCBAMU 8 NOBCEOHEBHOU HCUHIUL,

* 0CO3HABAMb HEOOX0OUMOCMb COONIIOOCHUS. NPABUL IKOLOCUYECKU DE30NACHO20 NOBEOCHUS 8 OKPYICAIOuell NPUPOOHOUL
cpeoe;

* NOHUMAMb CMBLICIL U HEOOX0OUMOCIb COONIOOEHUs. NPEONUCAHUL, NPEeONdeAemMblX 8 UHCIMPYKYUIX NO UCHOAb308AHUIO
JieKapems, cpedcmes ObImosou Xumuu u op.,;

* UCNONBL306AMb NPUOOPEMENHbIE KOYesble KOMIEMEHMHOCMU NPU 8bINOJHEHUU UCCAe008AMENbCKUX NPOEKNMO8 NO
U3YUEeHUIO C8OLICME, CNOCOD08 NONYHEHUS U PACNO3HABAHUS BEUYECME;

* Pazeu8amv KOMMYHUKAMUBHYIO KOMNEMEHMHOCMb, UCNOb3YS CPeOCmEa YCMHOU U NUCbMEHHOU KOMMYHUKAYUU NpU
pabome ¢ mekcmamu y4eOHUKA U OONOJIHUMENbHOU AUMepamypou, CRpAsoYHbIMU MAOIUYAMU, NPOEIANMb 2OMOBHOCHb K
VBAXNCEHUIO UHOU MOYKU 3PEHUSL NPU 0OCYIHCOCHUU Pe3VIbMAmMO8 8bINOIHEHHOU pabombl,

* 00LEKMUBHO OYEHUBAMb UHGOPMAYUIO O BeWeCmBax U XUMUYECKUX Npoyeccax, Kpumuyecku OMHOCUMbC K
NCeBOOHAYUHOU UHpOpMayUU, HeOOOPOCOBECMHOLL peKaame, KACAIOWEUCs, UCNONb308AHUSL PAZTUYHBIX 8EUeCS.

* 0CO3HABAMb 3HAUECHUE MeOPeMUYEeCKUX 3HAHUL OJis NPAKMUYECKOL 0esimelbHOCMU Yel08eKd;

* ONUCHIBAMb U3YUEHHbIE 0OBLEKMbL KAK CUCMEMbL, NPUMEHSISL JI02UK)Y CUCMEMHO20 AHATU3A,

* NPUMEHAMb 3HAHUS O 3AKOHOMEPHOCMSAX NePUOOUHeCcKOU CUCMeMbl XUMUYECKUX OSJ1eMeHmMOo8 Oisl 0ObsiCHeHUs U
npeosuUOeHUsl CEOUCE KOHKDEMHbLX 8eUleCme;



* pazeusamv UHQGOPMAYUOHHYIO KOMNEMEHMHOCb NOCPEOCMBOM YenyOaeHUus 3HAHUU 00 UCMOpUU CMAHOBIEHUSA
XUMUYECKOU HAYKU, €€ OCHOBHBIX NOHAMUU, NepUoOUecKo20 3aKOHA KAK O0OHO020 U3 BANCHEUUUX 3AKOHO8 Npupoosl, a
MAKdHce 0 COBPEMEHHBIX OOCMUNCEHUAX HAYKU U MEXHUKU.

* coCmasnsims MOEKYIApHbLE U NOJIHbLE UOHHbIE YPABHEHUs N0 COKPAUEHHBIM UOHHBIM YPABHEHUM,

* IPUBOOUMDb NPUMEPLL PEaKyull, NOOMEEPHCOAIOUUX CYUIeCBOBAHUE B3AUMOCEA3U MeNHCOY OCHOBHLIMU KIACCAMU
HeopeanuyecKux 6euecms;

* NPOCHO3UPOBAMb PE3YIbMAMbl 8030€UCMBUS PA3IUYHBIX (PAKMOPO8 HA USMEHEHUe CKOPOCTNU XUMUYECKOU peaKyuu,

* NPOCHO3UPOBANb PE3VIbMAMbl 030€UCHBUS PA3IUYHBIX (DAKIMOPO8 HA CMeUeHUe XUMUYECKO20 PABHOBECUSL.

* NPOCHO3UPOBAMb XUMUYECKUE CBOUCMBA 8eUieC8 HA OCHO8E UX COCMABA U CIMPOEHUsL,

* IPOCHO3UPOBAMb CNOCOOHOCb 8eUlecmaa NPosGIIAMb OKUCIUMENbHbLE ULU 80CCMAHOBUMETIbHbLE CEOUCMBA C Y4UEMOM
cmenemell OKUCIeHUS JIeMEeHMO08, BX00SUUX 8 €20 COCA8;

* BbIAGIIAMb CYUECNBOBAHUE 2EHEMUUECKOU 83AUMOCEA3U MENCOY 8eUeCBaAMU 8 PsOYy: NPOCMOoe 8eulecmeo — OKCUO —
2UOPOKCUO — COJIb,

* 0P2aHU308b16aMb, NPOBOOUMDb YUEeHUUEeCKUe NPOeKMbl N0 UCCAEO08AHUIO CEOUCME Beujecms, UMEIUUX BaAICHOE
npakmuiecxkoe 3

2. CucreMa negarorm4eckoro KOHTpOJst

No Bubl KoHTpOIIA KommgyecTBO yacos
/T
I I 1l Bcero B ron
1. | Texymuii KOHTPOJB ( 1 1 1 3
TEMATHYECKHE TECTHI)
2. | PyOexxHbIil KOHTPOIB ( 1 1 1 3
TPUMECTPOBEIH )
3. | [IpoMexyTOUHBII UTOTOBBIN 1 1
KonTpoib




OO0mas xapakTepucTHKa Y4eOHOro npeamera « XuMHush»

B cootBerctBun ¢ ®DenepaibHbBIM TOCYIapCTBEHHBIM O0pA30BATEIbHBIM CTAHIAPTOM OCHOBHOIO OO0IIero oOpa3oBaHUs
y4yaniuecs: A0JKHBI OBJIaJIETh TAKUMU MO3HABATEIbHBIMU YUYEOHBIMU JACHCTBUSAMU, KaK yMEHUE (OpPMYyIHpPOBATH NpodiIieMy
U TUNOTE3Yy, CTABUTh LEIU WU 3aJa4M, CTPOUTH IUIAHbI JTOCTMIKEHHUS LIEJIEW UM PEIICHUs ITOCTABJIEHHBIX 3aJa4, MPOBOIUTH
AKCHEPUMEHT U HA €r0 OCHOBE JI€JIaTh BBIBOJBI U YMO3aKIIOUEHNUS, IPEICTABIATh UX U OTCTAaUBATh

CBOIO TOUYKYy 3peHMs. Kpome 3Toro, ydammecss NOKHBI OBJIAJETh NMPUEMAMH, CBSA3AHHBIMU C ONPEACICHUEM MOHSITHI:
OrpaHWYMBATh UX, ONUCHIBATh, XapAKTEPU30BATh U CpaBHUBATh. CIIeI0BATENBHO, IPU U3YYEHUN XUMHUHU B OCHOBHOM IIKOJIE
ydamniuecss JOJKHBI OBJAJETh YYEOHBIMH JIEUCTBUSIMH, TIO3BOJSIOIIMMUA UM JOCTUYb JIMYHOCTHBIX, MPEIMETHBIX U
MeETanpeIMETHBIX 00pa30BaTENIbHBIX PE3yIbTaTOB.

[Ipennaraemas mporpamMma Mo XMMHMM PACKpbIBAeT BKJIAJ Y4eOHOro INpeaMeTa B JOCTHKEHHE LieJed OCHOBHOIO OOIIEro

O6p&30BaHI/I}I H OoNIpCaACICT BaKHEMIILINE COACPIKATCIIBHBIC IMHUU ITPCAMCETA:

BEIIECTBO — 3HAHUSA O COCTAaBE W CTPOCHUHU BEIICCTB, MX BAXHEHUIUX (PH3NYSCKUX M XUMHUYCCKHX CBONCTBAX,
OHOJIOTUYECKOM NIEHiCTBUMN;
© XHMHYecKasi peaKkmusi — 3HaHHUS 00 YCJIOBHSX, B KOTOPBIX IPOSBISIOTCS XUMHUUYECKHE CBOMCTBA BEIICCTB, CIOCO0aX
yIIpaBIICHUS XUMHYECKUMU IpOIECCaMu;

NpUMEeHeHHe BelleCTB — 3HAHUS M OIBIT IPAKTHUYCCKON JCATEILHOCTH C BEIIECTBAMH, KOTOpbIE HamOOJee 4acTo

YIOTPEONIAIOTCS B TOBCEIHEBHOM JKM3HU, HIUPOKO HCIONB3YIOTCA B MPOMBIIUICHHOCTH, CEIHCKOM XO3SHCTBE, Ha
TPaHCIOPTE;

- fI3bIK XMMHHM — CHCTE€Ma BaXXHCHUIIUX MOHSATHU XMMHHU M TCPMHHOB, B KOTOPBIX OHH OIIMCBIBAKOTCA, HOMCHKIIATYpa



HEOPTraHMYECKUX BEIECTB, T. €. UX Ha3BaHUs (B TOM YHUCJIE U TPUBHAIBHBIC), XUMUYECKHE (DOPMYJIBI U YPABHEHUS, a TAKKE
npaBuiia repeBojia MHPOpPMAIIMU C €CTECTBEHHOTO S3bIKA Ha SI3bIK XUMUU U 00OpPATHO.

[Ipu otOope conepxaHus, KOHKPETUIUPYIOIIETO MPOTPAMMYy, YUUTBHIBAIOCH, YTO MEpea OOIMM 0oOpa30oBaHUEM HE CTOUT
3alaya MpOQPECCHOHAIBHON MOATOTOBKUA OOYYaIOIIUXCSA. DTO OIMNPEAENIUIO0 MOCTPOEHUE Kypca KakK OOIIEKYJIbTYpHOTO,
HaIpaBJIEHHOI'0, TMpPeXJe BCero Ha (HOPMUPOBAHUE W PA3BUTHE HHTEpEca K HM3YUYCHUI0O XUMHUU. YUYTE€HAa OCHOBHAas
O0COOEHHOCTh TOAPOCTKOBOI'O BO3pacTa — HAyajo Mepexofa OT JETCTBAa K B3POCIOCTH, KOTOPBIA XapaKTepHU3yeTcs
pa3BUTHEM MO3HABATEIBHOU Cephl.

Ha »Tame ocHOBHOro oOmIEro cpeaHero o0pa3oBaHUS MPOUCXOJUT BKIIOYEHHE OOYYAIOIIUXCS B MPOCKTHYIO H
UCCJIEOBATEIBCKYIO JICATEILHOCTh, OCHOBY KOTOPOW COCTAaBIISIIOT TaKME YHUBEPCAJIbHbIC YUeOHBIC JEHUCTBUS, KaK YMCHHE
BUJIETh MPOOJEMBbI, CTaBUTh BOIMPOCHI, KiIacCU(PUIMPOBATH, HAOIIOAATh, MPOBOIUTH JKCIEPUMEHT, AENaTh BBIBOJBI U
YMO3aKJII0UeHus, 00BIACHITh, IOKA3bIBaTh, 3alIMIAThL CBOM MJIEU, JAaBaTh omnpenencHus noHatusMm. Croja ke OTHOCSTCS
OpUEMBI, CXOAHBIE C OINPEAECICHUEM IIOHATHII: ONKMCAaHUE, XapaKTEPUCTUKA, pPA3bICHEHUE, CPABHEHUE, pa3JIMYCHHUE.
dopMHPOBaHUE ATHUX YHUBEPCAIBHBIX YYEOHBIX JCHCTBHH HayWHAETCS €II€ B HAYaJlbHOW INKOJIE, @ B Kypce XUMUH
OCHOBHOM IIKOJIbI MPOUCXOJIUT HUX Pa3BUTUE U COBEPUICHCTBOBaHUE. B CBSA3M C 3TUM pE3EpBHBIE YacChl IJIAHUPYETCS
UCIIOJIb30BaTh Ha (hOPMHUPOBAHHUE W PA3BUTHUE YMEHMU MPOEKTHOM M MCCIENOBATEIBCKON NESITEIbHOCTH, YMEHUE BUICTH

HpO6HeMI>I, ACJIaTb BbIBOJAbBI U YMO3AaKIIOYCHUA.

MecTo yueOHOro npeaMeTa B y4eOHOM IJIaHE
Oco0eHHOCTBIO cofepKaHus Kypca «XUMHUsD SIBISIOTCS TO, 4TO B 0a3UCHOM y4yeOHOM (00pa3oBaTelIbHOM) IUIAHE 3TOT

npcaMeT OABJIACTCA IMOCICAHUM B PAAY U3YUCHUSA CCTCCTBCHHOHAYYHBIX JUCIUILIMH. HaHHaﬂ HGO6XOI[I/IMOCTI> OCBOCHHUHA



OOBSICHSIETCS TE€M, 4YTO IIKOJbHUKUA JOJDKHBI 00JialaTh HE TOJIBKO OINPEAEICHHBIM 3alacoM MpeABapUTEIbHBIX
€CTECTBCHHOHAYUHBIX 3HAHUW, HO W JIOCTATOYHO XOPOIIO PAa3BUTHIM aOCTPAKTHBIM MBIIUICHUEM. YUaIIUMUCS YXKe
HAKOIUICHbl 3HAHUS MO CMEXXHBIM JUCIUIUIMHAM IUKJIA: OMOJIOTHH, (PU3UKHU, MaTeMaTUKU, reorpaduu, chopMUpOBaIUCH
YMEHUS aHAJIM3UPOBATh, BECTH HAOJIIOACHNUS, CPAaBHUBATH OOHEKTHI HAOIIOICHHUSI.
B cooTBeTCTBMU ¢ y4eOHBIM TUIAHOM Ha WU3y4Y€HHE XMMHH B 9 Kjacce OTBOAMUTCS 2 Haca B HEJelto, 68 4acoB B TOJ, MPU
HOPMATUBHOMW MPOJOIKUTEILHOCTH Y4eOHOTo To/1a 34 y4eOHBIX HEIeTH.
C yuéToM HEM30EXKHBIX MOTEePb YYEOHOTO BPEMEHH, BBI3BIBAEMBIX Pa3IMUYHBIMU OOBEKTUBHBIMU MPUYMHAMH, a TaAKKE
HEOOXOAMMOCTH BBIJICIICHUS JOMOJHUTEIBHOTO BPEMEHN Ha W3YUYEHUE OTACIBHBIX BOIMPOCOB Kypca XMMHUHU IPOrpaMMOU
PeyCMOTPEH OOJBIION 00BEM pe3epBHOTO BPEMEHH -2 YaCOB.
[IporpamMmmoii mpe1ycCMOTPEHO NPOBEACHUE:
KOHTPOJIBHBIX paldoT — 4,
NPAKTUYECKUX paboT — 5 4acos.
Cpok peanuzaii IporpaMMbl — OJJUH YUEOHBIH TO/I.
@DopMbI, METOJIBI U CPEACTBA OOYUCHUS, TEXHOJIOTHH |
B nmaHHOM Kiacce BenyIIMMH METOJAMHM OOYYEHUS TMPEAMETY SBISIOTCS: OOBSICHUTEIBHO-WUTIOCTPATUBHBIN |
PENPOAYKTUBHBIM, XOTA MCIIOIB3YETCS M YaCTUYHO-TIOMCKOBBIM. Ha ypokax HCHOJB3yIOTCS 3JIEMEHTHI CIEAYIOLINX
TEXHOJIOTUN: JIMYHOCTHO -OPUEHTUPOBAaHHOE OOydeHHe, oOydeHue ¢ mpuMeHeHweMm omnopHbix cxeM, MKT, mpoektHas
NEATENBHOCTb.

Hcnonb3yrotcst cnenytoniue GopMbl 0OydeHUs: ydeOHBbIC 3aHATHS, JKCKYPCHH, HAOIIONCHHUS, OMBITHI, YKCIIEPUMEHTHI,

paborta ¢ y4eOHOU W JOMOJHHUTEILHON JTUTEPATypOH, aHaJIN3, MOHUTOPHUHT, MCCIIEIOBATEIbCKas padoTa, MPE3CHTAIINA.



OnpeneneHHOe MECTO B OBJIAJIEHUU JJAHHBIM KYPCOM OTBOJUTCSI CAMOCTOSITENIbHON padoTe: MOAroTOBKA TBOPUYECKUX padoT,
cooO1eHuit, pedepatos.

DopMbI IPOMEKYTOYHOM U UTOTOBOM aTTECTALMHU

[IpoMesxkyTouHas arrecTanus NpoBOAUTCA B popMe:

- TECTOB;

-KOHTPOJIbHBIX;

- CaMOCTOSITENIbHBIX padoT;

- IPAKTUYECKUX;

- TBOPYECKHUX paboT.

VYyanuecs npoxoasiT WTOTOBYO aTtTrectauuio — B Buiae [ MA.

OO6yuenue Benércs no yueOHuky O.C.I'abpuensH «Xumus 9 kiacc», KOTOPbIA COCTABISET €IUHYIO JIMHUIO YYECOHHKOB,
COOTBETCTBYET (peiepaIbHOMY TOCYJapCTBEHHOTO 00pa30BaTEIBLHOTO CTaHIapTa BTOPOTO MOKOJICHUST 0a30BOr0 YPOBHS U

peanmusyet aBTopckyto nporpammy O.C.I"abpuensaa( 2017T.)

OTiuunTe/IbHbIE 0COOEHHOCTH padoyeil MPOrpaMMbl M AaBTOPCKOM

OcHOBHOE cofiep’KaHre aBTOPCKOM MOJHOCTHIO HAIIUIO OTPAXEHUE B JaHHOW paboueit mporpaMme.

B pabGouyto mnporpammy mo XMMHH BHECEHBI M3MEHEHHUS IO CPaBHEHHUIO C aBTOPCKOM: M3 pe3epBa 100aBieHo 1 dac Ha
«MeTaiibl» U B TOBTOPEHHHM § YacoOB BBIJCICHO Ha HM3ydyeHHe TeMbl Opranuueckas xumus, T.K. B Bompocax ['MA
BCTPEYAIOTCSI BOMPOCHI opranndeckoil xumun. OCHOBHOE OTIMYHUE JaHHOW pabodeil mporpaMMbl OT aBTOPCKOW COCTOUT B

TOM, 4YTO B aBTOPCKOU mporpamme MpakTHYeCKHe padOThl CTPYNIUPOBAHBI B OJIOKH - XMMUYECKUE MPAKTUKYMBbI, KOTOPbIE



MPOBOJATCS MOCJE U3YYEHUSI HECKOJIBKUX Pa3/ielioB, a B paboyeil mporpaMme 3TH ke MpaKTUYECKue padoThl JAlOTCs MOCe
M3YYEHHs] KOHKPETHOM TEMBI. DTO IO3BOJISIET JIY4YIE 3aKPENUTHh TEOPETUYECKHM MATEpHA HA NPAKTUKE U IPOBEPUTH
MPaKTUYECKHUE YMEHUSI U HaBBIKM HEMOCPECTBEHHO O TaHHOM TeMe. YTOObI MPOBECTH MPAKTHUECKYIO PabOTy MO KOrAa-To
U3YYEHHOU TeMe, TpeOyeTcsl JOMOJHUTEILHOE BpeMs JUIsl OBTOPEHUSI TEOPETUUECKUX OCHOB, YTO UCKJIIOYAETCS B JAHHOU
paboueit mporpaMmme.

Pe3yibTaTam 0CBOCHUSI Kypca XUMUM
[Ipy M3yyeHUU XMMUU B OCHOBHOMW IIIKOJIE€ OOECIEYMBAETCS JTOCTUKEHHE JTMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX

PE3YIBTATOB.
JIMYHOCTHBIE:

® B IICHHOCTHO-OPUEHTAIIMOHHOMN c(hepe — YYBCTBO TOPAOCTH 32 POCCUUCKYIO XMMUYECKYIO HAYKy, TYMaHU3M,
OTHOILIEHUE K TPYAY, LEJIEYCTPEMIIEHHOCTD;

e (opMupoBaHHUE IIEHHOCTH 3I0POBOTO M 0€30MaCHOr0 00pa3a KU3HU; YCBOCHHE MPABHII UHIUBUIYAIbHOTO U
KOJUIEKTUBHOTO 0€30MacHOT0 MOBE/ICHUS B UPE3BBIYANHBIX CUTYAIMSIX, YTPOKAIOIINUX KU3HU U 3I0POBBIO JIIO/ICH;

® B TPYIOBOH chepe — roTOBHOCTH K OCO3HAHHOMY BBIOOPY JlajibHEHIIICH 00pa30BaTeIbHON TPACKTOPHH;

® B II03HABATEIbHON (KOTHUTHBHOM, MHTEIICKTYAJIbHOW) chepe — YMEHHE YIPaBIATh CBOEH MMO3HABATEIbLHON
NEATENBHOCTBIO.

¢ (opMupoBaHNE OCHOB IKOJOTHYECKOMN KYJIBTYPhI, COOTBETCTBYIOIIECH COBPEMEHHOMY YPOBHIO SKOJIOTHYECKOTO
MBIIUICHUS, PA3BUTHE OMbITA SKOJIOTMYECKH OPUEHTUPOBAHHON Pe(IIEKCUBHO-OLIEHOYHON U MPAKTUYECKOMN
JEATENBHOCTU B )KU3HEHHBIX CUTYAIUAX;

e MeranpeaMeTHble:



® YMEHHE CAMOCTOSITEIbHO OMPENENATh eI CBOEro OOy4YeHUs, CTaBUTh U (POPMYIUPOBATH JJid ceOs HOBBIE 3a7lauM B
yu€0e 1 MO3HABATEIHHOM e TEILHOCTH, PA3BUBATh MOTUBBI U UHTEPECHI CBOEH MO3HABATEILHOMN AEATEILHOCTH;

® YMEHHE CaMOCTOSITEJILHO TUIAHUPOBATh MYyTU TOCTHIXKEHUS 1eJIel, B TOM YHCJI€ albTepHATUBHbBIC, OCOZHAHHO BHIOUPATH
HanOosee 3¢ heKTUBHBIE CIOCOOBI PelIeHUs YIeOHbIX U T03HABATENIbHBIX 33/1a4;

® YMEHHUE COOTHOCUTH CBOM JICMCTBUS C TUITAHUPYEMBIMU PE3YJIbTaTaMU, OCYLIECTBIISIT KOHTPOJIb CBOEU JAEITEIbHOCTU B
Mporiecce JIOCTHMIXKEHUSI pe3yibTara, OMpPEAeNsiTh CIOCOOBl JSHCTBHI B paMKaxX MPEJIOKEHHBIX YCIOBUU H
TpeboBaHUM, KOPPEKTUPOBATH CBOU JCHCTBUSI B COOTBETCTBUU C U3MEHSIONICICS CUTYalIUCH;

® YMEHHUE OIEHUBATh MPABWJIBHOCTH BBITIOJIHEHUS YUeOHOU 3a1a4M, COOCTBEHHBIC BO3MOXKHOCTHU €€ pelieHus;

® BJIaJICHUE OCHOBAMU CaMOKOHTPOJISI, CAMOOIICHKU, MPHUHSATUS PEIICHUM W OCYIIECTBICHHUsS OCO3HAHHOTO BBIOOpa B
y4eOHOM U MMO3HABATEIbHON JIeITEIIbHOCTH;

® yMEHHUE ONPEACIIATh MOHATHSI, CO371aBaTh 0000IICHUS, yCTaHABIMBATh aHAJIOTHH, KJIACCU(PHUITUPOBATH, CAMOCTOSATEITHHO
BBIOMPATh OCHOBAHUS M KPUTEPHUHU sl KilacCU(UKAIMK, yCTaHABIUBATh MPUYMHHO-CJICJACTBEHHbBIE CBS3U, CTPOUTH
JIOTMYECKOE paCCyXAEHUE, YMO3aKII0OUeHUEe (MHAYKTUBHOE, IETYKTUBHOE U TI0 aHAJIOTMH) U JIeJIaTh BBIBOIBI;

® yMEHHE CO3/1aBaTh, MPUMEHATh M MPEOOPa30BLIBATh 3HAKU M CHUMBOJIbI, MOJICTIU M CXEMBI IS PCIICHHUS YUCOHBIX U
MMO3HaBaTeJILHBIX 3aJ1a4;

® yMEHHE OPraHU30BBIBATH YYCOHOE COTPYIHHYECTBO M COBMECTHYIO JIESITCIBHOCTh C YYHMTEIIEM W CBEPCTHUKAMH;
paboTaTh MHAMBUIyAIRHO W B TPYIIE: HAaXOJHWTh OOINEe peIIeHHEe W pa3permarh KOH(PIUKTHI Ha OCHOBE

COTJIACOBAHMS TIO3UINH U y4ETa MHTEPECOB; (OPMYIHPOBATH, APTYMEHTUPOBATHh U OTCTAUBATH CBOE MHEHHUE;



® YMEHHE OCO3HAaHHO UCIIOJIb30BATh PEUYEBBIE CPEACTBA B COOTBETCTBUH C 3a7a4€ll KOMMYHHUKALIUN JJIS1 BBIPAKEHUS
CBOMX YYBCTB, MbICIIEH U IOTPEOHOCTEN; MJIAHUPOBAHUS U PETYJISLIUUA CBOEH NEATENbHOCTH; BIaJICHUE YCTHON U

[IUCbMEHHOM PEYBbI0, MOHOJIOTMYECKON KOHTEKCTHON PEYBIO;

e (opMupoBaHHE€ U Pa3BUTHE KOMIIETEHTHOCTH B OOJIACTH HCMOJB30BaHUS HH(POPMAIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHM;

e (opMupoBaHME€ U Pa3BUTHE HKOJOTMYECKOIO MBIIUICHUS, YMEHHE TNPUMEHATh €ro B I[I03HABATEILHOM,
KOMMYHHMKATUBHOM, COIIMAIBHOM MPAaKTUKE U MPOPECCUOHATTLHON OpUEHTAIIUH.

IIpeamernsbie:

1.B nmo3naBareabHOIl cdepe:

® 1aBaTh ONPEICICHUS WU3YUYCHHBIX MOHATUN: «XUMHUYECKUU JIIEMEHT», «aTOM», «UOH», «MOJIEKYJa», «IPOCTbIE U
CJIOXHBIEC BEIIECTBA», «BEIIECTBO», «XUMHUUYEcKas (QopMylia», «OTHOCHUTENIbHAs aTOMHAs Maccay, «OTHOCUTEIbHas
MOJIEKYJISIDHAsE Macca», «BAJEHTHOCTbY», «CTENEHb OKHUCICHUS», «KPUCTAIMYECKas pELIeTKa», «OKCUIbD»,
«KUCJIOTBI», «OCHOBAaHUA», «COIH», «aM(POTEPHOCTHY», «UHIUKATOPY», «IIEPUOJAMUYECKHI 3aKOH», «IIEePUOIUYECKas
Ta0JINIA», «U30TOMBDY, «XUMUYECKAS CBSI3bY, «INEKTPOOTPUIIATEILHOCTEY», «XUMHUYECKAasl PEaKIUs», «XUMHUYECKOe
YpPaBHEHHUE», «TECHETUYECKas CBIA3bY», «OKHUCICHHUE», «BOCCTAHOBIICHUEY, <OJIEKTPOJIMTUYECKAS IUCCOLUALIUAY,
«CKOPOCTb XUMUYECKON PEAKLUNY;

® OnycaTh JEMOHCTPALIMOHHBIE U CAMOCTOATEIBHO IPOBEACHHBIE XUMUYECKUE IKCIIEPUMEHTHI;

® OIIMCBIBATL M PpPa3jind4aTb HN3YUYCHHBLIC KJIACChl HCOPraHMYCCKHX COe,Z[I/IHeHPlﬁ, IIPOCTBIC MW CJOXKHBIC BCIICCTBA,

XUMHUYCCKUC PCAKIINN;



e KiaccU(UIIMPOBATh U3YyUYEHHbBIE OOBEKTHI U SBJICHHUS;
e JieJIaTh BBIBOJBI U YMO3AKJIIOUCHHS W3 HAONIOJEHUN, U3yYEHHBIX XUMHYECKUX 3aKOHOMEPHOCTEH, MPOTHO3UPOBATH
CBOMCTBA HEM3YUYEHHBIX BEIIECTB [0 aHAJIOTUU CO CBOMCTBAMH U3YUYEHHBIX;
® CTPYKTYPUPOBATh U3YUCHHBIM MaTepHal U XUMUUECKYI0 HHPOPMAITUIO, TOJTYUYCHHYIO U3 IPYTUX UCTOYHUKOB;
® MOJIEJINPOBATh CTPOEHUE ATOMOB 3JIEMEHTOB 1-3 EPUOIOB, CTPOEHUE MPOCTHIX MOJIEKYJ;
2.BlIIeHHOCTHO — OPHEHTAIMOHHOM cepe:
® AaHAIM3UPOBATh U OIEHUBATH IMOCJEJCTBUS VISl OKPYXKAIOIIEH Cpelibl OBITOBOM M MPOU3BOJICTBEHHON JEATEIBHOCTH
YeJIoBeKa, CBSI3aHHOM C MepepabOoTKOM BEIIECTB;
3. B TpynoBoii chepe:
® IPOBOJUTH XUMUUYECKUN IKCIIEPUMEHT;
4. B cpepe 0e30macCHOCTH KU3HEAESATEILHOCTH:
® OKa3blBaTh IEPBYI0 MOMOIIb IPU OTPABICHUSX, O0XOrax M APYIrUX TpaBMax, CBSI3aHHBIX C BEIIECTBAMH U

J1a00paTOPHBIM 000PYI0BAHUEM.



IlinannpoBaHue NPAKTHYECKUX M KOHTPOJIbHBIX PadoT

Ne Hasanue rinaBbl [IpakTueckue KoHTposbpHbIe paboThI
TJIaBBI paboThI
1 Benenune. O0mas Nel

XapaKTEPUCTUKA XUMHYECKUX
3JIEMEHTOB U XUMUYECKUX
peakuuu. [lepuoanueckuii 3aK0H
u [lepnoanueckas cucrema
XUMHYECKHUX 3JIEMEHTOB
J.M.MenneneeBa

MeTtamisl Nol-2 No2

Hemertamael Ne3-5 Ne3

2
3
4 Opranuueckasi XuMusl
5

O0001IeHNEe 3HaHUI 10 XUMUH 3a Neq4
KypC OCHOBHOM IIKOJIBI.
[Toaroroska xk '11A.

Hroro 5 4

OcHOBHOE coaepxKaHue Kypca

Bgenenne. Q0mas xapakrepucTHKa XUMHYECKHX 3JIEMEHTOB U XUuMHYecKHuX peaknuii. [lepuognveckuii 3aKoH u
Ilepuoauyeckas cucrema
xuMuuyeckux 3jeMeHToB /. M. MenaeneeBa (10 u)



XapakTepuCTHKa dJIEMEHTa 10 €ro IojoxeHuto B llepuoanyeckon cucreMe xumudeckux aneMeHToB [[. 1. Menneneena.
CBoliCTBa OKCHIIOB, KHCJIOT, OCHOBAHMM M COJIEd B CBETE€ TEOPHUM IJIEKTPOJIUTHYECKOM NMCCOLMALUMU U OKHUCICHUS-
BoccTaHoOBieHUs. [loHATHE O mepexoaHbIX 3jeMeHTaX. AMQPOTepHOCTh. ['eHeTHuYecKkuil psAll MEePEeXOJHOr0 HIIEMEHTA.
[Tepnonnueckuit 3axkoH u llepuoanyeckas cucrema xuMudeckux 35eMeHToB 1. 1. MenneneeBa. XuMmuueckass OpraHu3alus
KUBOW M HEXUBOU INPUPOAbI. XUMHUUYECKUM COCTaB sAApa, MAHTUU U 3€MHOU KOpPbL. XUMHUYECKHUE DJIEMEHTBHI B KIIETKaX
KUBBIX OpraHu3MoB. Makpo- u MuKpodseMeHThl. OO000IIeHHe CBEIECHUM O XMMHUYECKUX peaknusx. Kinaccudukarus
XUMHYECKUX PEAKIINI MO pa3IuyHbIM MPU3HAKAM: «UHUCIIO U COCTAB PEarupyrolux 1 00pa3yroIuXxcs BEIIECTBY, «TEIIOBOM
b dexTy, «HanpaBiIeHUE», KA3MEHEHHE CTENIEHEH OKUCIICHHS JIEMEHTOB, 00pa3yIOIINX pearupyronme BeuecTBay, «haszan,
«HCTOJIb30BaHUE KaTanuzatopa». [IOHATHE O CKOpOCTM XHMHYECKOM peakuuu. DakTopbl, BIMSIOIMIME HA CKOPOCTH
xumMuueckux peakiuid. Katanuzaropsl u katanus. MTHruOUTOpsl. AHTHOKCHIAHTHI.

JdeMoHCTpanuu.

Paznuunsie popmer Tabnunsl . . MenneneeBa. Monenu aToMoB aeMeHTOB 1—3-To mepuojoB. Mojenb CTpoeHHs
3€MHOTO I11apa (OoNepeyYHbIi pa3pes3). 3aBUCUMOCTh CKOPOCTH XUMHYECKOM pPEaKIUU OT MPUPOJIbl PEArNPYIOIINX BEIIECTB.
3aBUCUMOCTh CKOPOCTH XMMHYECKON pEaKIMU OT KOHIEHTPALlMU PEarupyrolnx BEIIECTB. 3aBUCUMOCTb CKOPOCTH
XUMHYECKOW peakiuu OT IIIOMIAN COTPUKOCHOBEHUS PEAarupyIOUX BEUIECTB («KHUIIAIIUNA CII0M»). 3aBUCUMOCTH CKOPOCTHU
XUMHUYECKOW peaKkUUu OT TEeMIEpaTypbl pearupyrolux BelIeCTB. ['OMOI€HHBIM UM TETEPOreHHBIA  KaTajlu3bl.
depMeHTaTUBHBIA KaTanu3. HrubupoBanue.

JlaGopaTopHble ONbITHI.

1. ITonydyeHue ruApOKCUIA IIMHKA U UCCIIEIOBaHKE €ro CBOMCTB. 2. MoaenupoBanue noctpoeHus Ileproanueckoil CUCTEMBI
xumudeckux sneMmentoB J1. Y. Menneneesa. 3. 3amenienue xeie3oM Meau B pactBope cyibdara meau (II). 4. 3aBucumoctsb
CKOpPOCTH XUMHUYECKON PEAKLMHU OT IMPUPOJBI PEArMPYyIOIINX BEUIECTB HA IPUMEPE B3aUMOIECHUCTBUS KUCIOT C METAJLUIAMM.
5. 3aBUCHUMOCTh CKOPOCTH XMMHUUYECKOIN pEeaklUHd OT KOHUEHTPALMKM PEarupyrouux BEIIECTB Ha MPUMEPE B3aUMOIECHCTBUS
[MHKA C COJISTHOM KUCJIOTOM Pa3INnYHON KOHICHTPALIUH.

6. 3aBHCUMOCTb CKOPOCTM XUMHUUYECKON peakuuu OT IUIONaAM CONPUKOCHOBEHHS pPEarupyrollnx BeEIIeCTB. 7.
MopgennupoBaHue «KUISAIIEro ciaosi». 8. 3aBUCUMOCTh CKOPOCTH XMMHUYECKOW peakuu OT TEMIIEpaTyphbl pearupyrommnx
BEILIECTB Ha mpuMepe B3aumozaeiicTBus okcuaa meau (II) ¢ pacTBopoM cepHOIl KUCIOTHI pa3iUYHOM TeMmeparypsl. 9.
Paznoxenne mnepokcuma Bojgopoja ¢ mnomomipio okcuna mapranua (IV) um karamazel. 10. OOHapyxeHue KaTajasbl B
HEKOTOPBIX MUILEBBIX MpoAykTax. 11. MHrubupoBanue B3auMOJEHCTBUS KUCJIOT C METAINIAMH YPOTPOIIMHOM.
IIpeameTrHble pe3yabTaThl 00yUeHUs

Yyamuics 10JKeH ymemas:



WCMOJIB30BATh MPU XapPaKTEPUCTHUKE MPEBPALICHHUI BEIIECTB MOHITHUS: «XUMHUYECKAs PEAKLUSN», «PEAKIHUH COCTUHECHUS,
«pEeaKIUU Pa3NIOKEHUS», «PEaKIHU OOMEHa», «PeaklMu 3aMEIICHUs», «PEaKIuu HEeUTpamu3aluuny, «3K30TEPMUUYECKUE
peakiuu», <«HIAOTEPMHUECKUE pPEaKIMu», «OOpaTUMbIE PEAKIUN», «HEOOpaTUMbIE PEAKIUN», «OKUCIUTEIHHO-
BOCCTAHOBHUTEJIBHBIE PEAKIIUN», «TOMOTEHHBIE PEAKIUW», «TE€TEPOTrCHHBIC PEAKIUN», «KATATUTUHYECKUE PpPEaKIun»,
CHEKATAIMTUUECKUE PEaKIUu», «TEeIIOBOM HSPHEKT XUMHUUECKON peakiuu», «CKOPOCTh XHUMHYECKON peakiuu»,
«KaTaIn3aTop»;

XapaKTEepU30BaTh XUMUUYECKHUE IEMEHThI |—3-TO MepuojoB Mo UX MoJiokeHU0 B [leproanyeckoi cucteMe XUMUYECKUX
sanemeHToB JI. M. MeHneneeBa: XUMUYECKUN 3HAK, MOPSAKOBBIM HOMEp, MEPUOJ, Tpylna, NOATPYNIa, OTHOCUTEIIbHAS
aTOMHasi Macca, CTpPOSHHME aroMa (3apsii siApa, YUCIO MPOTOHOB M HEUTPOHOB B siape, OOIee YUCIO DJIESKTPOHOB,
pacrpejiesieHue JIEKTPOHOB MO 3JIEKTPOHHBIM CJIOSIM, TIPOCTOE BEIIECTBO, (popMyra, Ha3BAaHUE W THUIl BBICIIETO OKCHAA U
TUAPOKCHUIA, JIETYYETO BOJIOPOJHOTO COSTMHEHUS (1151 HEMETAJIJIOR));

XapaKTepU30BaTh OOIME XUMHYECKUE CBOMCTBA aM(OTEPHBIX OKCHJIOB U THIPOKCUJIOB;, MPUBOJUTH MPUMEPHI PEaKIUid,
MOATBEPKIAIOITUX XUMHUYECKHE CBOMCTBA aM(OTEPHBIX OKCUJIOB U TUIPOKCHIOB;

JaBaTh XapaKTEPUCTUKY XUMUUYECKHUX PEAKIIMI 110 YUCITY U COCTaBY UCXOJIHBIX BEUIECTB U MPOJTYKTOB PEAKIINU; TEMIIOBOMY
s dekTy; HanmpaBICHUIO MPOTCKAHUs PEaKIMH; U3MEHECHHIO CTETICHEH OKHCIICHHUS 3JIEMEHTOB; arperaTHOMY COCTOSHHIO
MCXOJHBIX BEIECTB; YUYACTUIO KaTalnu3aTopa;

OOBSCHATh U TMPUBOJUTH TPUMEPHI BIHMSHUS HEKOTOPHIX (HaKTOPOB (MPHUPOJA PEarupyroIIuX BEIIECTB, KOHIICHTPAIUs
BEILIECTB, JIaBJICHUE, TEMIIepaTypa, KaTaau3aTrop, NOBEPXHOCTh CONPUKOCHOBEHHUSI PEArMPYIONIUX BEIIECTB) Ha CKOPOCTH
XUMHUYECKUX PEaKIU;

HAOII0JIaTh W OMKMCHIBATh YPAaBHEHHS PEaKIUid MEXTY BEIIECCTBAMH C ITOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO WMJIM POIHOTO)
SI3BIKA U SI3bIKa XUMUH;

IIPOBOJIUTH OMBITHI, TOJATBEPKIAIOIINE XHMHUYECKHE CBOMCTBa aM(OTEPHBIX OKCHJIOB M THIPOKCHUIOB; 3aBHCHUMOCTH
CKOPOCTH XHMHYECKON peakIuyd OT Pa3IudyHbBIX (haKTOpoB (IPHPOJA PEarupyromuX BEIISCTB, KOHICHTPAIMS BEIICCTB,
JaBJICHUE, TeMIlepaTypa, KaTaau3aTop, MOBEPXHOCTh COMPUKOCHOBEHUS PEAarupyromuX BEIIECTB).

MeTtanpeaMeTHble pe3yabTaThl 00y4eHUsA

Yyamuics 10JKeH ymems:

OMNpeAesaTh 1edb Y4eOHOU NEATETbHOCTH C TTOMOIIBIO YUUTENSI U CAaMOCTOSITEIbHO, MCKATh CPEJICTBA €€ OCYIIECTBIICHUS,
paboTas 1o TUTaHy, CBEPSTh CBOW JACHCTBHS C IEIBI0O M NMPU HEOOXOIUMOCTH HCIPABIIATH OMIMOKU C TTOMOIIBIO YUHTEIS U
CaMOCTOATEIBHO;



COCTaBJISITh AHHOTALIUIO TEKCTA;
CO3/1aBaTh MOJICJIM C BBIJCICHUEM CYIIECTBEHHBIX XAPaKTEPUCTUK OOBEKTa W MPEJCTABICHHEM UX B MPOCTPAHCTBEHHO -
rpaduyecKoi Uik 3HAKOBO-CUMBOJIMYECKOU popMme;

ONpeaeNsITh BUAbI Kiaccudukanuu (€CTECTBEHHYIO U UICKYCCTBEHHYIO);

OCYILIECTBIATH MPSAMOE AEAYKTUBHOE JTOKA3aTEIbCTRO.

Tema 1. Metasuibl (14 1)

[Tomoxenne wmeraimioB B llepuoamyeckor cucreme xumudeckux osnemeHToB [, WM. MenpeneeBa. Meramnueckas
KpUCTAJUTMYECKasl pelieTka U MeTaJTndeckass XuMudeckas cBsizb. OOmme ¢gusndeckue cBorcTBa MeTawioB. CIUlaBbl, UX
CBOWCTBA W 3HA4Y€HUE. XMMHUYECKHUE CBOICTBA META/UIOB KaK BOCCTAHOBUTEJNICH, a TAaKX€ B CBETE HMX IOJOXKEHUS B
ANEKTPOXUMHUYECKOM Psly HampspkeHuid meTtauioB. Koppo3us MetamioB u criocoObl 00pbObI ¢ Hel. MeTaibl B IPUPOJIE.
OO61me crnocoObl UX MONTYYEHUS.

O0mas xapakTepucTHKAa MIEJOYHBIX MeTaIoB. Metauibl B mpupoje. OOmme crocoObl ux monydenus. CtpoeHue
atoMoB. lllenouHble MeTaIBI — MOPOCTHIE BeElIEeCTBA. BaxHeWIlIMe COCAMHEHMS IIEJIOYHBIX METAJIOB — OKCHJbI,
TUAPOKCUIBI U CONM (XJIOpHABI, KapOOHATHI, Cylb(haTbl, HUTPATHI), UX CBOWCTBA M NMPUMECHEHUE B HAPOJHOM XO3SHCTBE.
Kanwuitasie ynobpenus.

O601mas xapakTepucTHKa 3JIeMeHTOB IJi1aBHoil moarpynnsl Il rpynmnsl.

Crpoenue atomoB. lllenoyHo3eMenbHbIE METAIIIIBI — MPOCTHIE BELIECTBA. BaxkHENINE COEIMHEHUS IETOYHO3EMETBHBIX

METaJUIOB — OKCHJbI, THAPOKCHIBI M COJIU (XJOPHUIbI, KapOOHAThI, HUTpaThl, CylbdaTel, docdarel), UX CBOWCTBA W
MPUMEHEHHUE B HAPOJHOM XO3SIHMCTRBE.

AJIIOMUHHUH.

Crpoenue aroma, (u3MyecKue W XUMHUYECKHE CBOMCTBa mpocTtoro BemecTtBa. CoeqWHEHUS AIIOMUHUS — OKCHI M

TUAPOKCHU, X aM(pOTEpHBINA XapakTep. Baxueie conu amoMunus. [I[puMeHeHre alFloOMUHAS M €T0 COSTUHCHUM.
Keane3so.

Crpoenue aTomMa, GU3MUECKHE U XUMUYECKHE CBONCTBA POCTOro BemecTsa. I enernueckue paasl Fe™? u Fe
Baxneiimue conu xxene3a. 3HaUCHHE KeJie3a U €ro COSMHEHHI I PUPOAbl U HAPOAHOTO XO35IUCTBA.
JlemoHcTpaUM.

OO6pa3ibl METOUYHBIX U HIEJI0YHO3eMENbHBIX MeTaiuioB. O0pa3ubl criaBoB. B3anmoaeiicTBue HATpusl, JIUTHS U KaJbIUs C
BOJIOM. B3ammojeicTBue HATpuss M MarHus C KUCIopoaoM. BiaummopeictBue metaimioB ¢ Hemeramamu. [lomydeHue
ruapokcuaos xenesa (I1) u (I10).

JlabopaTopHbIe ONbITHI.

+3



12. B3aumoeicTBre pacTBOPOB KHUCIOT U cojeld ¢ Metauiamu. 13. O3HakomieHue ¢ pynamu xkenesa. 14. OxkpamuBaHue
IJJAMEHHU COJISIMH LIEJIOYHBIX MeTauioB. 15. B3zanmoneinictBue xanbuus ¢ Bonou. 16.Ilonydenue runpokcuia Kaiblus U
HCCIIEIOBAHUE €TI0 CBOMCTB.

17. IlomyyeHnne rugpoOKCUIa aTFOMAHHS U UCCIIEIOBAHUE €T0 CBOMCTB. 18. B3anmopaeilicTBue xene3a ¢ COJITHOW KUCIOTOM.
19. IMonyuenue runpokcunos xenesa (I11) u (II1) u uyuenue ux cBONUCTB.

IIpeameTHbIe pe3yabTAaThI 00y4eHUSs

Yyamuncs A0JKeH ymems:

UCIIOJIb30BaTh MPU XAPAKTEPUCTUKE METAJIOB U UX COCAMHECHUN MOHATHUS: «METAUIbDY, «PAJ AKTUBHOCTA METAJIOBY,
«ILIEJIOYHBIE METAIUIBI», «IIEJIOYHO3EMENIBHBIE METAJUIb», WCHOJIb30BaTh MX NPU XapPaKTEPUCTHUKE METAIUIOB; JaBaTh
XapaKTEPUCTUKY XUMHUYECKUX DJIEMEHTOB-METAJIJIOB (IIEJIOYHBIX METAJVIOB, MarHus, KaJbIlUs, aJIOMUHUS, JKeJe3a) M0 UX
nosioxkeHuto B Ilepuoamdeckoit cucteme xumudeckux diaeMeHToB [[. M. MenneneeBa (XUMHYECKUM 3HAK, MOPSIKOBBIN
HOMED, TMEPHOJI, Tpymma, MOATPyIa, OTHOCUTENIbHAS aTOMHas Macca, CTpOeHHEe aroMma (3apsj s/pa, YUCJIO MPOTOHOB U
HEUTPOHOB B siZIpe, 00IIIee YMCIIO DJICKTPOHOB, paclpe/iesieHue dJIECKTPOHOB IO AJIEKTPOHHBIM CJIOSIM), MPOCTOE BEIIECTBO,
dbopmyna, Ha3BaHUE U TUTI BBICIIIETO OKCHJIA U TUIPOKCHUIA);

Ha3bIBAaTh COCIMHEHMS METAIIJIOB M COCTABIATh UX (OPMYJIBI 10 HA3BAHUIO;

XapaKTepu30BaTh CTPOCHHE, O0IIHe PU3NUECKHEe U XUMUYECKHUE CBOMCTBA MPOCTHIX BEIIECTB-METAIIIOB;

OOBSCHATh 3aBUCUMOCTh CBOMCTB (WJIM TIpEJCKa3bIBaTh CBOMCTBA) XUMHUYECKUX DJIEMEHTOB-METAUIOB (pajuyc,
METaJNTMYECKUE CBOMCTBA BJIEMEHTOB, OKHCIUTEIbHO-BOCCTAHOBHUTENbHBIE CBOMCTBA 3JEMEHTOB) M 00pa3yeMbIX HMHU
COEIMHEHUN (KUCIOTHO-OCHOBHBIE CBOWCTBA BBICHIMX OKCHJIOB M THUJIPOKCHUIIOB, OKHCIUTEIHHO-BOCCTAHOBHUTEIIBHBIE
CBOICTBA) OT nosoxkeHus B [lepuoandeckoit cucreme xuMuaeckux ayemenToB /. 1. MeHneneena;

OINMKCHIBATH OOIINE XUMUYECKHE CBOMCTBA METAUIOB C TTOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MJIM POJHOIO) SI3bIKA M SI3bIKA
XUMUH;

COCTaBJISITh MOJIEKYJISIPHBIE YPABHEHUS PEAKIMN, XaPAKTEPU3YIOIINX XMMUYECKUE CBOMCTBA METAJIJIOB U UX COCIMHEHUM, a
TaKXXe AJIEKTPOHHBIE YPABHEHUS IPOLIECCOB OKUCIICHHS-BOCCTAHOBIICHUS,

YPaBHEHUS 3JIEKTPOJIUTUYECKON NUCCOUMALMU; MOJIEKYJISIPHBIE, MOJIHBIE U COKPAILLICHHBIE MOHHBIC YPABHEHUS PEAaKUUU C
Y4aCTHEM 3JIEKTPOJIUTOB;

YCTaHaBIMBATh MPUYUHHO-CJIEACTBEHHBIE CBSI3U MEXK]y CTPOCHUEM aTOMa, XUMUYECKON CBSI3bI0, TUIIOM KPUCTAJLUIMYECKOU
PEIIETKH METAIIOB U UX COCAMHEHHM, NX 00MUMH (PU3NIECKUMU U XUMUYECKUMU CBOHCTBAMU;

ONMUCHIBATH XMMHYECKUE CBOMCTBA WLIEJIOYHBIX M IIEJIOYHO3EMEJBHBIX METAJJIOB, 4 TAKXKE AJIOMUHHS W JKEJIe3a U HUX
COEIMHEHUN C MOMOIIBI0 €CTECTBEHHOTO (PYCCKOI'0 WJIM POJHOTO) SI3bIKA U SI3bIKA XUMUU;



BBITIOJIHATh, HAOIIOJaTh U OMUCHIBATH XMMUYECKHI 3KCIEPUMEHT MO PACIO3HABAHUIO BAXKHEUIINX KATHUOHOB METAILIOB,
TUJIPOKCHUI-UOHOB;

AKCIIEPUMEHTAIIBHO MCCIIEIOBATh CBOMCTBA METAJUIOB M UX COCAMHEHUMN, PEIIATh JKCIIEPUMEHTAJbHBIE 3a1a4d MO TEME
«MeTtannby;

OMUCHIBATh XUMUUECKUN IKCIIEPUMEHT C MMOMOIILIO0 €CTECTBEHHOTO (PYCCKOT'0 WJIM POJAHOTO) SI3bIKA U SI3bIKA XUMUU;
MIPOBOJIUTH PACUYETHI MO XUMHUYECKUM (opMyraM M YpaBHEHHSIM PEAKIHM, MPOTEKAIONIUX C y4acTUEM METAJIOB M UX
COCJIMHECHMU.

MeTanpeaMeTHbIe pe3yJbTATHI 00y4YeHu sl

Yyamuncs A0JKeH ymems:

paboTaTh MO COCTABJICHHOMY IUIaHY, HWCIOJL3YysS HApsSAy C OCHOBHBIMU U JOTIOJIHUTENIBHBIC CpPEJCTBA (CIPABOUYHYIO
auTepaTypy, cloxHbeie mpubopsl, cpeacrBa MKT); ¢ moMomipto y4duTens oTOMpaTh MJis pPEIICHUS Y4eOHBIX 3aaau
HEOOXOAUMBIE CIIOBapH, YHITUKIIONEUH, CIIPABOYHUKH, JJIICKTPOHHBIC TUCKU;

COTIOCTARIIATh M OTOMpaTh WHPOPMAIUMIO, TOJYYEHHYIO U3 Pa3IMYHBIX HWCTOYHUKOB (CJIOBApH, JHITUKIIONEIUH,
CIIPaBOYHUKH, SJIEKTPOHHbBIE TUCKH, CETh VIHTEpHET);

IpEeJICTaBIATh MH(OPMAIUIO B BUI€ TAOJIHI], CXEM, OIIOPHOTO KOHCIIEKTa, B TOM unciie ¢ npuMmeHeHuem cpeacts UKT;

0 OpPMJISITH CBOM MBICJIM B YCTHOW U MUCHbMEHHOM pEeYr C YU€TOM CBOMX YUE€OHBIX U KMU3HEHHBIX PEUYEBBIX CUTYAIUH, B TOM
yuciie ¢ npumeHenneM cpeacts UKT;

COCTaBJISATh PELEH3UIO Ha TEKCT;

OCYLIECTBIIATH AOKA3aTEIbCTBO OT IPOTUBHOTO.

Tema 2. IIpaktukym 1. CBoiicTBa MeTaJJIOB M UX coeHenmii (2 4)?

1. OcyiiecTBiieHHE NEMOYKA XUMHUUYECKUX NpeBpanieHuid. 2. [loydyeHue u cBoiicTBa COEAMHEHU MEeTaIIOB. 3. PemieHue
AKCHEPUMEHTAIBHBIX 33]]a4 HAa PaClIO3HABAHUE U MOJIYUYEHHUE COCTMHEHUN METaJJIOB.

IIpeameTHBIE pe3ybTATHI 00y4eHUSs

Yyamuics 10JKeH ymemas:

oOpamiarbesi ¢ 1a00paTOpHBIM 000PYAOBAaHUEM M HarpeBaTEIbHBIMU MPUOOpAMHU B COOTBETCTBUU C TPABWIAMU TEXHUKHU
0e301acHOCTH;

HaOJFOIaTh 32 CBOMCTBAMHU METAJNIOB U UX COSTMHEHUHN U SIBICHUSMU, TPOUCXOISIINMHA C HUMU;

OMUCHIBATh XUMUUYECKUN IKCHEPUMEHT C MOMOINIBIO0 €CTECTBEHHOTO (PYCCKOr'0 WIJIM POJAHOTO) SI3bIKA U SI3bIKA XUMUU;

JienaTh BBIBOJBI IO pe3yJIbTaTaM MPOBEICHHOTO HKCIIEPUMEHTA.



MertanpeaMeTHbie pe3yabTaThbl 00y4eHUs

Yyamuncs A0JKeH ymems:

OTPEeNEIATh, UCXOS U3 YUeOHOU 3a/1aur, HEOOXOIUMOCTh UCIIOJIL30BAHUS HAOIIOICHUS WIH SKCIIEPUMEHTA.

Tema 3. Hemerasuibl (25 1)

OO6masi xapakTepuUCTUKa HEMETa/UIoB: TonoxkeHue B llepuonuueckoit cucteme xumuyeckux osiaeMmentoB J[. U.
MeHeneeBa,0cO0EHHOCTH CTPOEHHUS aTOMOB, AJIEKTpoOTpUlaTebHOCTh (D0) Kakmepa «HeMeTauIMdyHOCTHY», psag 0.
Kpucranamyeckoe CTpoeHHME HEMETAZIOB — MPOCThIX BemiecTB. Asuiorpornus. Pu3nM4ecKue CBOWCTBA HEMETAIJIOB.
OTHOCHUTENILHOCTDb MOHATHH «METaJ» U «HEMETaJllD).

Boaopoa.llonoxenue Bogoponaa B [lepuonnueckoii cucreme xumuueckux amnemMeHToB J[. . MenneneeBa. CtpoeHue aroma
U MOJIeKyJibl. DU3UUECKUE U XMMUYECKHUE CBOKMCTBA BOJIOPOA, €r0 MOJTYUYECHUE U MPUMEHEHHUE.

1 IIpu AByX4acoBOM IJITAHUPOBAHUU MIPOBOJUTCS TOJIBKO MpaKkTUUYeckas padora 3

Boaa.

Crpoenue wmoiekynbl. BopopoaHas xumudeckas cBsi3b. DHU3MYECKUE CBOMCTBA BOABL. AHOMAaIUU CBOMCTB BOIBI.
['unpodunbabie U TUAPoOOHBIE BelecTBa. XUMUYECKUE CBOMCTBa BOJbl. KpyroBopoT Bonbl B mpupoje. Bomoouuctka.
Anspanus Bonbl. beitoBbie GunbTpsl. MuHepanibHble Bobl. JUCTUIUIMpOBaHHAS BOJIa, €€ MOJyYeHUEe U IPUMEHEHHE.

OO0mas xapakTepuCTHKA raJIOreHOB.

Crpoenue aroMoB. [IpocThie BenecTBa 1 OCHOBHBIE COEIMHEHUS TAJIOTEHOB, UX CBOMCTBA.

Kparkue cBenenus o xiaope, 6pome, ¢prope u iione. [IpuMeHeHre rajoreHoB U UX COSAUHEHUN B HAPOTHOM XO3SMCTBE.
Cepa.

Ctpoenne aToMa, aljIOTPOIHsI, CBOMCTBA U MpUMEHEHHe poMOudeckoil cepsl. Oxcuast cepol (IV) u (VI), ux nomydenue,
cBolcTBa M mpumeHeHue. CepHasi KUCJIOTa U €€ COJM, UX NMPUMEHEHUE B HApOAHOM Xo3siicTBe. [Ipon3BoacTBo cepHoOl
KHUCJIOTHI.

A3or.

CrpoeHue aTomMa U MOJIEKYJIbl, CBOMCTBA MPOCTOr0 BelIeCTBA. AMMHAK, CTPOCHHE, CBOMCTBA, MOJIYYEHUE U MPUMEHEHHUE.
Conu amMoHus, UX cBoricTBa U mpuMeHenue. Okcuasl azora (II) u (IV).

A30THasi KUCJIOTa, €€ CBOICTBA U NMpuMeHeHue. HUTparsl 1 HUTPUTHI, poOieMa UX COJAEPKAHUS B CEIbCKOX035MCTBEHHOM
MPOAYKIUU. A30THBIE YAOOPEHUS.



dDocdop.

Crpoenue aToma, aIoTpOIus, CBOMCTBAa Oenoro u kpacHoro docdopa, ux npumeHenne. OCHOBHbIC COCAMHEHUS: OKCHU/T
docdopa (V) u oprodochopnas kuciora, pocdatsl. DochopHbie ynoopeHus.

Yriaepoa.

Crpoenue atroma, ajuioTpornus, cBoiicTBa Moaudukanuii, npumenenue. Oxcunbl yriepona (II) m (IV), ux cpoiicTBa u
npuMeHeHne. KapOoHaThl: KaJablIUT, COJA, OTAIll, UX 3HAUYCHHUE B IPUPOJIC U KU3HU YEJIOBEKA.

Kpemuuii.

Crpoenue atoma, KpUCTAUTMYECKUM KpeMHHUH, ero cBoicTtBa u npumeHeHue. Oxcun kpemuus (IV), ero mpuponnbie
pazHoBuAHOCTH. CuUuKaThl. 3HAYCHUE COCAWHEHUN KPEeMHHUS B KMBOW W HEXUBOW mpupoje. [loHstue o cuimmkaTHOU
TPOMBIIIIJIEHHOCTH.

JdeMoHCTpanuu.

OO6pasipl TaoreHoB — MPOCTHIX BEEeCTB. B3auMojelcTBHE TaIOTeHOB C HATPUEM, C allOMUHUEM. BhITecHeHHe XiIo0poM
OpoMa WM WoOAa M3 PACTBOPOB HX cojed. BzauMopjelcTBue cepbl ¢ MeTa/llaMH, BOJOPOJOM U KHCJIOPOJIOM.
B3anMoselicTBue KOHIICHTPUPOBAHHOW a30THOW KHUCIOTHI ¢ Meabto. [loryomieHue yrieM pacTBOPEHHBIX BEIICCTB WU
ra3oB. BoccraHoBienue Menu u3 ee okcuaa yriieM. OGpasiibl MPUPOIHBIX COEAMHEHHUI XJIopa, cephl, pocdopa, yriepona,
kpemHus. OOpa3ibl BaXHEHIIMX UIsi HAPOAHOTO XO35MCTBAa CYiIb(}aToB, HUTPATOB, KapOoHaTOB, (QocdaToB. OOpa3ibl
CTeKJIa, KEPAMHUKH, IIEMEHTA.

JlaGopaTopHble ONbITHI.

20. ITonyuyenue u pacmno3HaBaHue Bojopoaa. 21. MccienoBaHue MOBEPXHOCTHOIO HATsKEHUsI Bonbl. 22.PacTBopeHue
NepMaHraHata Kajus WId MEIHOTO Kymopoca B Boje. 23. I'maparamms oGe3BokeHHOro cyibdara meam (II). 24.
W3roToBiieHHE TUTICOBOTO OTIIEYATKA.

25. O3HakoOMJIEHHE C KOJIJIEKIHEW OBITOBBIX (GuibTpoB. 26. O3HAKOMIIEHHE C COCTAaBOM MHHEpAJbHOM BOABL 27.
KauectBenHas peakuus Ha rajioreHua-uoHbl. 28. [lonydyeHue u pacno3HaBaHue kuciaopoja. 29. ['openue cepbl Ha BO3yXe
u B kucnopoze. 30.CoiicTBa paz0aBieHHON cepHOMl kucnoThl. 31. U3yuenue cBoiicTB ammuaka. 32. Pacro3naBanue coinei
amMoHus. 33. CBolicTBa pa30aBiIeHHON a30THON KUCIOTHI. 34. B3anmoeiicTBHe KOHIIEHTPUPOBAHHOW a30THOM KHCIJIOTHI C
Mmennto. 35. ['openue gochopa Ha Bozgyxe u B kucnopose. 36. PacnoznaBanue docdaros. 37. ['opeHue yrisi B KUCIOPOJE.
38. [lonyueHue yroJbHOM KUCIOTHI U U3yueHue ee cBoucTB. 39. [lepexon kapOOHATOB B THAPOKAPOOHATHI.

40. Paznoxxenue ruapokapOonara Hatpus. 41. [TonyyeHne KpeMHEBON KHCIOTHI U U3YyUYEHHE €€ CBOICTB.

IIpeameTHBIE pe3ybTaThHI 00y4eHUs



Yuamuncs 10JKeH ymemy:

WCIIOIb30BaTh MPU XaPAKTEPUCTUKE METAIJIOB U UX COCAMHEHUN TOHSTHUS: «HEMETAJUIbD», «TaJOTEHBI», «AJJIOTPOIHbIC
BUJIOU3MEHEHHUSI», «XKECTKOCTh BOJBDY, «BPEMEHHAS KECTKOCTh BOJIBI», «ITOCTOSTHHASI )KECTKOCTh BOJIBI», «00IIIas KECTKOCTh
BOJIBIY;

JaBaTh XapaKTEPUCTUKY XUMHYECKHUX 3JIEMEHTOB-HEMETAIIOB (BOJIOPO/Ia, TajloT€HOB, KUCIOPOIa, Cephl, a30Ta, dhocdopa,
yriepoaa, KpeMHHUs) MO HX MojoxkeHuto B Ilepuogmueckoit cucreme xumuueckux sineMeHtoB J[. M. Menneneepa
(XMMHUYECKHMI 3HAK, MOPSAKOBBIM HOMEp, MEPHOJI, TPYIIa, MOATPYIIa, OTHOCUTENIbHAs aTOMHAas Macca, CTPOEHUE aroma
(3apsia Anpa, YUCIO NPOTOHOB M HEWUTPOHOB B sJpe, OOIIee YMCIO 3JIEKTPOHOB, paCIpe/esieHue 3JIEKTPOHOB IO
AJNIEKTPOHHBIM CJOSM), MPOCTOE BEIIECTBO, (OopMyJia, Ha3BaHWE WU THUIl BBICIIETO OKCHAA W THAPOKCUIa, (hopmyrna u
XapakTep JeTy4Yero BOAOPOIHOIO COSTUHEHUS);

Ha3bIBaTh COCIMHEHMS] HEMETAIIJIOB M COCTABIIATh UX (DOPMYJIbI [0 HA3BAHUIO;

XapaKTepu30BaTh CTPOEHUE, O0IIMe PU3NIECKHE U XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAJIIOB;

OOBSCHATh 3aBUCHUMOCTb CBOWCTB (MJIM TMpPEACKa3blBaTh CBOMCTBA) XHMHMUYECKHX 3JEMEHTOB-HEMETAJUIOB (pajauyc,
HEMETAJUTMYECKUE CBOMCTBA 3JIEMEHTOB, OKHUCIUTEIHHO-BOCCTAHOBUTEIbHbBIE CBOMCTBA AJIEMEHTOB) M 00pa3yeMbIX HUMU
COEIMHEHUN (KHCIOTHO-OCHOBHBIE CBOWCTBA BBICHIMX OKCHUJOB M THIPOKCHJIOB, JIETYYMX BOJOPOJHBIX COEAUHEHUM,
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIE CBOKWCTBA) OT MO0KeHUs B [lepuoamyeckoi cucreMe Xxumudeckux snementon 1. U.
Menpeneena;

OINMKCHIBATH O0IIINE XUMUYECKHE CBOMCTBA HEMETAIJIOB C ITOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WIIM POJIHOTO) SI3bIKA U SA3bIKA
XUMUU;

COCTaBJISITh MOJIEKYJIIPHBIE YPABHEHHS PEAKIINI, XapaKTEPU3YIOINX XUMHUYECKUE CBOMCTBA HEMETAJUIOB U UX COEAUHEHU,
a TaK)K€ AJIEKTPOHHBIE YPABHEHUS MPOLIECCOB OKUCIEHUS-BOCCTAHOBJICHNUS,

YPaBHEHUS 3IEKTPOJMTUUECKON AUCCOIMALINN; MOJEKYJISPHBIE, MOJHBIE U COKPAIICHHbIC NOHHBIE YPAaBHEHHUS PEAKIUU C
Y4aCTHEM BJIEKTPOIUTOB;

YCTaHaBJIUBATh MPUUMHHO-CJIEICTBEHHBIE CBA3U MEXKIY CTPOCHUEM aTOMa, XUMUYECKOW CBSI3bI0, TUIIOM KPHUCTAJLIMYECKOMN
PEIIETKH HEMETAIUIOB U UX COSAMHEHUH, MX 00MUMH (PU3NIECKUMU U XUMUYECKUMHU CBOWCTBAMH;

OMMMCHIBATh XUMHYECKUE CBOWCTBA BOJOPO/IA, TAJIOTEHOB, KUCIOPO/Ia, CephI, a30Ta, (hocdopa, rpadura, aimasza, KpeMHUS U
UX COCIMHEHUH C MOMOIIBIO0 €CTECTBEHHOI'O (PYCCKOT'0 MIIA POJHOTO) SI3bIKA U SI3bIKA XUMUU;

OTHMCHIBATH CIIOCOOBI YCTPAHEHUS KECTKOCTH BOJIBI U BHITIOJIHATH COOTBETCTBYIOIIMI UM XUMUYECKUN SKCTIEPUMEHT;
BBITIOJIHATh, HAONIOJATh M ONUCHIBATH XMUMHUYECKUW SKCHEPUMEHT MO PACIO3HABAHMIO MOHOB BOJOPOJAa W aMMOHWS,
cynbdart-, KapOoHaT-, CHIIMKaT-, hocdart-, XJIopua-, OpoMuI-, HOAUI-UOHOB;



AKCIIEPUMEHTAJIBHO HMCCIIEIOBATh CBOMCTBA METAIJIOB M HUX COCIMHEHHM, PEllaTh HKCIEPUMEHTAIBHBIE 3aJ1aud IO TEME
«HemeTanbi»;

OMUCHIBATh XUMUUECKUN IKCIIEPUMEHT C MMOMOIILIO0 €CTECTBEHHOTO (PYCCKOT'0 WIJIM POJHOTO) SI3bIKA U SI3bIKA XUMUU;
MPOBOJIUTH PACUETHl MO XUMUYECKUM (OpMysiaM M YPaBHEHHUSIM peakiMii, MPOTEKAIOIUX C Y4aCTHEeM HEMETaJUIOB U UX
COCMHECHUM.

MertanpeaMeTHbie pe3yabTaThbl 00y4eHUs

Yyamuncs A0JKeH ymems:

OpraHU30BBIBATh YUEOHOE B3aMMOICUCTBUE B TpyNIe (pacipeaeisiTh PO, J0TOBAPUBATHLCS APYT C APYTOM U T. 11.);
npeaABUIETh (TPOTHO3UPOBATH) TTOCJIEICTBUS KOJIJIEKTUBHBIX PEIICHUI;

MOHUMATh MPUYUHBI CBOETO HEYCIeXa U HaXOUTh CIIOCOOBI BBIXOA U3 3TON CUTYAIlUH;

B JIMAJIOTE C YYUTEJIEM YUUTHCSA BbIPAOATHIBATh KPUTEPUH OIEHKH W ONPEJEsATh CTETIEHb YCIICIIHOCTA BBITIOJTHEHUS CBOEH
paboThl U pabOTHI BCEX, UCXOS U3 UMEIONIUXCS KPUTEPUEB, COBEPIIIEHCTBOBATh KPUTEPUU OIEHKH M TOJb30BAThCS UMHU B
X0/JI€ OLICHKU U CaMOOILICHKH;

OTCTaMBaTh CBOIO TOUKY 3PEHHUS, APIYMEHTUPYS €€;

MOJITBEPKIATH APTYMEHTHI (haKTamu;

KPUTUYHO OTHOCHUTBCSI K CBOEMY MHEHHIO;

CIIyIIaTh IPYTUX, MBITATHCSA IPUHUMATD JPYTYIO TOUKY 3pEHUs, OBITh TOTOBBIM U3MEHUTH CBOIO TOUKY 3PEHUS;

COCTaBIIATH pedepaT Mo onpeeIeHHol Gopme;

OCYLIECTBIIATh KOCBEHHOE Pa3AECIUTENbHOE JOKA3ATEIbCTBO.

Tema 4. IIpakTukym 2. CBoiicTBa coeuHeHmii HeMeTaL10B (3 4)!

1. Pemenue skcnepuMeHTanbHbIX 3a1auy no teme «lloarpynmna ramoreHoB». 2. PelneHue skcneprUMEHTaNbHBIX 3a7ad MO
teme«lloarpynna kucnopona». 3. PemieHue skcnepuMeHTalIbHBIX 3agad 1mo Teme «lloarpymnma azorta». 4. Pemienue
AKCIIEpUMEHTATBHBIX 33724 1o TeMe «llonrpymnmna yriaeponay. 5. [lonydenue, cobupanue u pacrmo3HaBaHHUE Ta30B.

IIpeameTHBIE pe3ybTATHI 00y4eHUSs

Yyamuiicss 10J12KeH ymems.

oOpamiarbcsi ¢ 1a00paTOpHBIM 000PYAOBAaHUEM WM HarpeBaTEbHBIMU MPUOOPAMHU B COOTBETCTBUU C TPABWIAMU TEXHUKHU
0e301acHOCTH;

HaOJIFOIaTh 32 CBOMCTBAMHU HEMETAINIOB U UX COSAMHEHUN U SIBICHUSMU, TPOUCXOSIINMHU C HUIMHU;

OMUCHIBATh XUMUUYECKUN IKCIEPUMEHT C MOMOINIBI0 €CTECTBEHHOIO (PYCCKOI'0 WIIM POJAHOTO) SI3bIKA U SI3bIKA XUMUU;



JieNaTh BBIBOJBI 110 PE3yabTaTaM MPOBEICHHOIO IKCIIEPUMEHTA.

MeTtanpeaMeTHbIe pe3yabTaThl 00y4eHHUs

Yyamuiics 10J2KeH ymems.

OINpeeNsITh, UCXOsI U3 yUeOHOM 3a1a4n, HEOOXO0AMMOCTb UCIIOJIb30BAaHUS HAOIIOACHUS WU SKCIIEPUMEHTA.

1 IIpu AByX4acoBOM IJTAHMPOBAHUU MPOBOJSATCS TOJIBKO MpaKTUYECKHe paboThl 1, 2 u 5.

Tema 5. O0001IeHHe 3HAHUI 110 XUMHH 32 KYPC OCHOBHOM 1IK0JbI. Ilogroroska

K rocyaapcreeHHoii urorosoii arrecranuu ('MA) (10 4)

[Tepuonnueckuit 3axkoH u llepuoguueckass cucrema xumudeckux diemeHToB JI. M. MenneneeBa. OU3NYECKUNA CMBICI
MOPSIIKOBOTO HOMEpa 3JIEMEHTA, HOMEPOB MEPHOJIa W TPYIIbl. 3AKOHOMEPHOCTH H3MEHEHHUS CBOMCTB JJIEMEHTOB U MX
COCIMHEHUH B IIEPUOIaX U IPYNIIAX B CBETE MPEICTABICHUN O CTPOEHUH aTOMOB 3JIEMEHTOB.

3HayeHUE MEPUOJAUYECKOr0 3aKOHA. BHAbl XMMHYECKUX CBSI3€M W THUIBl KPUCTAJUIMYECKUX peEIIeTOK. B3anmocBs3b
CTPOCHHMS M CBOWCTB BemlecTB. Knaccudukaruss XUMHUYECKMX PEAKIMA 10 pa3Iu4HbIM IpU3HAKaM (YHCIO M COCTaB
pearupyroImx U 00pa3yomuXxcs BEIIECTB; HATUIHE

rpa”uIel paznena (a3; TerioBod A(PdekT; M3MeHeHue CTeNeHeW OKHMCIICHHS aTOMOB; HMCIIOJIB30BAaHHME KaTaau3aTopa;
HarpasjieHue npotekanus). CKOpoCTh XUMUYECKUX peakiuii U (akTopsl, Biustomue Ha Hee. OOpaTUMOCTh XUMUUYECKUX
peaKIui U CrocoObl CMEIICHUS XUMUYECKOTO PAaBHOBECHS.

[IpocThie W cllO)kHBIE BelmiecTBa. MeTauibl U HEMETaJUIbl. | €HeTHYeCKue psAabl METaJUla, HEMETaula W IMEPEXOIHOTO
metama. OKCHabl U TUAPOKCUABI (OCHOBAHHUS, KUCIOTHI, aM(pOoTepHbIe THAPOKCUABI), conr. VX cocTaB, kinaccudukamus u
00IIIMe XUMHUUECKHE CBOMCTBA B CBETE TCOPUH IISKTPOITUTHUECKON TUCCOLUAITIH.

JIn4HOCTHBIE Pe3yJbTAThI 00y4YeHUsI

Yyammuics noJKeH:

3HAMb U HOHUMAMDb. OCHOBHBIC MCTOPHUUYECKHE COOBITHS, CBS3aHHBIC C PAa3BUTHEM XHMHH W OOIIECTBA; JTOCTHIKEHHUS B
00J1aCTH XUMHH U KYJIBTYPHBIE TPAAUIIUN (B YACTHOCTH, HAYIHBIC TPAJIUIIMN) CBOSH CTPAHBI;, OOIEMHUPOBHBIC TOCTHKECHUS B
00J1IacTH XWMHUHW;, OCHOBHBIC TPHWHIIMIIBI W TpaBHJIa OTHOIICHHWS K MPHUPOJC; OCHOBBI 3J0POBOTO 00pa3a >KU3HH U
3I0pOBbhECOEPETAIONINX TEXHOJIOTUH;



MpaBUJIa TIOBEACHUS B UPE3BBIYAMHBIX CUTYAIMSIX, CBA3aHHBIX C BO3JCHCTBHEM pPA3IMUHBIX BEIICCTB; OCHOBHBIC IpaBa H
00s3aHHOCTH TpaKJaHWHA (B TOM YHCJIE YYaIIerocs), CBS3aHHBIC C JIMYHOCTHBIM, NMPO(ECCHOHATBHBIM W JKHU3HEHHBIM
CaMOOIIPE/ICIICHUEM;

COIMAJIbHYIO 3HAYMMOCTB U COJIep KaHue MPodheCCHid, CBI3aHHBIX C XUMHEH;

UCNBIMBIGAM . TYBCTBO TOPIOCTH 32 POCCHMCKYI0 XUMHUYECKYIO HAYKY U YBOXKCHHE K UCTOPUU €€ Pa3BUTHS; YBOKCHHE U
MPUHATHE JOCTIKEHUN XUMUU B MUPE; JTIOOOBB K TIPUPOJIC; YBAKCHHUE K OKPYKAIOIMINM (yUJaIUMCsl, YIUTEIISAM, POJTUTEIISM
U Jp.) — YyMETh CIyIIaTh W CIBIIIATh TapTHEpa, MPHW3HABATh MPABO KaXKIOr0o Ha COOCTBEHHOE MHEHHWE, NMPUHUMATh
pEIICHHS ¢ YYETOM TO3UIMH BCEX YYACTHHUKOB; YYBCTBO IMPEKPACHOTO M 3CTETUYCCKHX YYBCTB HAa OCHOBE 3HAKOMCTBA C
MHUPOM BEIIIECTB U WX MPEBPAIICHUI; CAMOYBaXKCHHE W SMOITMOHAJIBHO-TTOJIOKUTEIILHOE OTHOIIICHUE K ce0e;

npuzHaeams: TCHHOCTb 370POBbS (CBOCTO W JPYTHX JIIOZACH), HEOOXOJAMMOCTH CaMOBBIPAKEHHUS, CaMOpeaTu3alluu,
COIIMAJILHOTO TIPU3HAHUS;

0CO3HA8amp: TOTOBHOCTH (MJIM HETOTOBHOCTH) K CaMOCTOSITCJIIBHBIM TOCTYIKaM W JIEHCTBUSM, OTBETCTBEHHOCTH 3a MX
PE3YJIBTAThl; TOTOBHOCTh (MJIM HETOTOBHOCTB) OTKPBITO BBIPAXKAaTh M OTCTAMBAThH CBOIO TO3HUIUIO M KPUTUYHO OTHOCHTHCS K
CBOHMM TIOCTYIIKaM;

NPOAGIAMDb: SKOJOTUYECKOE CO3HAHHUE; JTOOPOXKEIATeIbHOCTh, JOBEPHE M BHHUMATEIBLHOCTH K JIFOJSM, TOTOBHOCTH K
COTPYIHHUYECTBY U JIPY)KOE, OKa3aHHUIO IIOMOIIM TEM, KTO B HEH HY)KIaeTCs; 00OOIICHHBIN, YCTONYMBBIA M N30HUpaTCIIbHBIN
N03HABATEILHBIN MHTEPEC, MHUIIMATUBY U JTF0003HATECIIBHOCTD B M3yUYCHUH MHPA BEIIECTB M PEAKIIHH; ICJICYCTPEMIICHHOCTh
U HACTOWYMBOCTH B JIOCTHIKCHHUH IICJICH, TOTOBHOCTh K MPEOJOJECHUIO TPYIHOCTEH; yOEkKICHHOCTh B BO3MOKHOCTH
MO3HAHUS TPHUPOJIBI, HEOOXOAUMOCTH pPa3yMHOI'O HCIIOJb30BaHHUS JOCTHI)KEHUHW HAyKHM M TCEXHOJOTHH JUIS pPa3BUTHSA
00IIIeCTBa;

yMemb: YCTAaHABIWBATH CBSI3b MEKIY IICJIbI0 M3YyUYCHHS XUMHHU W TEM, JUIS 4YEro OHa OCYIIECTBIACTCS (MOTHBAMH);
BBITIOJIHATh KOPPUTHPYIOIIYIO CAMOOIICHKY, 3aKIIFOYAIONIYIOCS B KOHTPOJIC 3a MPOICCCOM M3YUYCHHUsS XUMHUU U BHECCHUU
HEOOXOIUMBIX KOPPEKTHBOB, COOTBETCTBYIOIIMX JTalmaM MW CcHoco0aM HM3yYeHHS Kypca XUMHH, BBITIOJHATH
PETPOCTICKTUBHYIO CaMOOIICHKY, 3aKJIIOYAIOIIYIOCS B OIICHKE MpoIllecca W pe3yibTaTa M3ydeHHs Kypca XUMHH OCHOBHOM
IITKOJIBI, TTIOJIBEICHIH UTOTOB Ha OCHOBE COOTHECEHHUSI IICJICH 1 pe3yJIbTaTOB,;

CTPOUTH >KU3HCHHBIC M MPOGECCHOHAIIBHBIC TUIAHBI ¢ YYE€TOM KOHKPETHBIX COIMATbHO-HCTOPUYCCKHUX, MOTUTHUYECKUX H
SKOHOMHYECKHUX YCIIOBHUM; OCO3HABATh COOCTBEHHBIC IICHHOCTH U COOTBETCTBHUE X

MIPUHAMAEMBIM B JKHM3HH PEIICHHUSIM; BECTH JHAIOr HA OCHOBE PAaBHOINPABHBIX OTHONICHWA W B3aMMHOTO YBa)KCHUS,
BBIJIC/ISATh HPABCTBEHHBIM aCIEKT MOBEJICHUS W COOTHOCHUTH IMOCTYIKH (CBOM M APYTHUX JIFOACH) U COOBITUS C NMPUHSATHIMU



ATUYECKUMU HOpMaMu; B TIpeleraax CBOMX BO3MOKHOCTEH MPOTUBOACHCTBOBATH JIEUCTBUSIM M BIIUSHHUSM,
IIPECTaBIISIOIINAM YTPO3y KHU3HH, 340POBbI0 U 0€30M1aCHOCTH JIMYHOCTH U OOLIECTBA.

OueHka yCTHOr0 OTBeTa

OTMeTKa «S»:0TBET MOJHBIA W MPaBWIbHBIA Ha OCHOBAHWU HW3YYEHHBIX TEOPHil, MaTE€pUall U3JIOKEH B ONPEACICHHOU
JIOTUYECKOU MOCJIEI0BATEIIbHOCTH, JTUTEPATYPHBIM S3bIKOM, OTBET CAMOCTOATEIIbHBIN.

OTMeTKa «4»:0TBET MOJIHBIM U MPABUIIbHBIN HA OCHOBAHUM M3YUYECHHBIX TEOPHUM, MaTEpUall U3JIOKEH B OMPEACICHHOU
JIOTUYECKON TMOCIeI0BATEIbHOCTH, MPU OSTOM JIOMYIIEHBI JBE — TPU HECYIICCTBEHHBIC OIIMOKH, HCIpPaBICHHBIEC IO
TpeOOBaHUIO YUUTES.

O1MeTKa «3»:0TBET MOJTHBIN, HO MPU ATOM JOMYIIIEHA CYIIECTBEHHAs OITMOKA UM OTBET HETIOJHBIN, HECBSI3HBIN.

OT1MeTKa «2»: IPU OTBETE OOHAPYKEHO HEIMIOHMMAaHUE Y4alllerocsi OCHOBHOTO COJICp)KaHMs Y4eOHOTO MaTepuasa WiH
JIOTYIIEHBI CYIIECTBEHHBIC OITMOKU, KOTOPhIE yUalTUics HE MOXKET UCIIPABUTh IIPU HABOSAIINUX BOIIPOCAX YUUTEIS.

OrmeTKa «1»: OTCYTCTBUE OTBETa

OreHKa KOHTPOJIBHBIX paboT

OTMeTKa «5»: OTBET MOJIHBINA U MPaBUIIbHBIN, BO3MOKHA HECYILIECTBEHHAs OIIMOKA.

OTMeTKa «4»:0TBET HETIOTHBIN WK JOMYIICHO HE 00Jiee IBYX HECYIIECTBEHHBIX OIUOOK.

OrMeTKa «3»: paboTa BRINMOJHEHA HE MEHEE YeM Ha MOJIOBHUHY, JOIYIICHA OJJHA CYIIECTBEHHAs OMIMOKa U MPU ITOM JIBE
— TPY HECYIIECTBEHHBIC OIMOKH.

OTMeTKa «2»: paboTa BBIMOIHEHA MEHBIIIE YeM Ha MOJIOBUHY WM COACPKUT HECKOIBKO CYIIIECTBEHHBIX OITUOOK.

OtMmeTKa «1»: paboTa HE BHINOTHEHA

OueHka yMEHUN peliaTh 3a1a4u

OTMeTKa «5»: B JOTHYECKOM PACCYKICHUH M PEIICHUH OIMMOOK HET, 3a7a4a PEeIIeHa palfiOHAIbLHBIM CITIOCOOOM.
OTMeTKa «4»: B JIOTUYECKOM PAaCCYXIEHUUM M PEIICHHH HET CYHIECTBEHHBIX OIIMOOK, HO 3ajlaya pellieHa He
palMOHAJIBLHBIM CIIOCOOOM WM JIOMYIIEHO HE 00Jiee IBYX HECYIIECTBEHHBIX OLIUOOK.




OrMeTKa «3»:B JIOTHYECKOM PACCYXJACHUM HET CYHUIECTBEHHBIX OIIMOOK, HO JOMYIIEHAa CYUIECTBEHHAs OLIMOKa B
MaTeMaTHYECKUX pacyeTax.

OTMeTKa «2»: UMEIOTCA CYIIECTBEHHbIE OITMOKHU B JIOTUYECKOM PACCYXKACHUU U PELICHUHU.

O1meTKa «1»: OTCYTCTBUE OTBETA HA 3aJaHUE.

OneHka SKCIEPUMEHTAIBHBIX YMEHUI

O1meTka «S»:paboTa BBIMOJHEHA TOJHOCTBRIO W TPABUIBHO, CHAENaHbl TMPaBWIbHbIE HAOJIIOACHUS U BBIBOJIHI,
AKCTIEPUMEHT OCYIIECTRIICH 10 TUIaHy ¢ yueToM Th, mposiBIeHbI OpraHu3alliOHHO — TPYJIOBBIE YMEHUS.

O1meTka «4»: paboTa BBHINIOJIHEHA  NPABWJIBLHO, CHI€JIaHbl MPABWIBHBIE BBIBOJBI U HAOMIOJEHHUS, HO TPU OTOM
AKCTIEPUMEHT MIPOBEJICH HE MOJTHOCTHIO WX JIOMYIIEHBI HECYIIECTBEHHBIC OTMOKHN B pabOTE C BEIICCTBAMH.

O1MeTka «3»: paboTa BBINOJIHEHA MPABWIBHO, CAEJaH JKCIEPUMEHT HE MEHEe 4YeM Ha IOJOBHHY, HO JOMyIIeHa
CYIlIECTBEHHAs OIMOKa B X0JI€ SKCIIEPUMEHTA, B 00BICHEHUH, B 0hOPMIICHUHU PabOThI, B cOOMI0eHnU npaBuil Th.

OT1MeTKa «2»: TOMYIIEHBI 1BE U 00JIee CYIIECTBEHHbIC OMMUOKN B XO0J€ IKCIIEPUMEHTA, B 00BSICHEHUH, B OPOPMIICHUH
paboThl, B cobmoaenuu npasui Th mpu pabote ¢ BeliecTBamu.

OtMeTKa «1»: y ydaierocst OTCyTCTBYIOT KCIIEPUMEHTANIbHbIE YMEHUs, pa00oTa He BBINOIHEHA.







KanenaapHo-teMaTuyeckoe IJIaHUPOBaHHUE YPOKOB XUMHUH 9 KJ1acce

Ha 2022-2023 y4. rox ( 2 4. B HeA. , 66 4.)

No | JlaTa ypoka Tema ypoka Kou-Bo wacon
[man daxr

IloBTOpEeHHEe OCHOBHBIX BONPOCOB Kypca 8 Kiacca m BBeaeHue B Kypc 9 | (9 4.)
kiaacca (9 4.)

1 XapakTepuCTUKa DOJEMEHTa 10 TIOJIOKEHUI0 B Tepuoanydeckoil cucrteme | 1
xumuueckux aneMenToB JI.1. Menneneena.

2 CBoiicTBa OKCHJIOB, KHUCIIOT, OCHOBaHUN U coneit B cBete TOJ[ m mporeccos | 1
OKHCJICHUS-BOCCTAHOBJICHUSI.

3 I'eneTnyeckue psabpl METAIIAa U HEMETAJLIA. 1

4 [lonsiTHe O mnEepexoOHbIX MeTaiax. [eHeTudyeckue psAapl nepexoAaHbix | 1
MeTaiuioB. BxoaHas k/p

5 ITepuonnueckuit 3akon u II.C.X.D. JI.M. MenzaeneeBa B CBET€ Yy4Y€HHUSA O
CTPOCHHMH aToMa. XUMHUYECKasi OpraHu3aluusi TpUPOIbI.

6 Pemiennie 3amau mo Teme : Ilepuogmueckuit 3axkon u I[L.C.X.DO JU. |1
MenneneeBa»

7 Kiaccudukanus XuMU4IecKux peakiiuii. 1

8 CkopocTh XUMHUECKUX peakiuil. KatanuzaTopsl U KaTaius. 1

9 O6o0menue u cucremaTtu3anus 3HaHUM mo Teme: «OOmas xapaktepucTtuka | 1

XUMHNYCCKHUX 3JICMCHTOB 1 XUMHNYCCKHNX peaKHHﬁ))




Tema 1. MeTamiasl. (15 4.)

(15 4.)

10 [Tomoxenne meramnoB B I1.C.X.D. JI.M. Mennencepa. dusnueckue cBoimcTBa | 1
METaJLJIOB.
11 CrutaBbl, X CBOMCTBA U 3HAUCHUE. 1
12 XUMUUECKHE CBOICTBA METAJIJIOB. 1
13 Cnoco0bl oJTy4eHUs: METAJLJIOB. 1
14 Koppo3zust meTainos u cniocodsl 60pbObI ¢ HEH. 1
15 OO6m1as xapakTepUCTHKA MICJIOYHBIX METAJLJIOB 1
16 CoeauHeHus IEeJI0YHBIX METAJLIOB. 1
17 OO6m1as xapakTepuCcTHKa IIEIOYHO-3eMETbHBIX METAJIJIOB 1
18 CoennHeHNs 1IET0YHO-3EMEILHBIX METAJIOB. 1
19 AJIIOMUHUI ¥ €r0 COeIUHEHUI 1
20 AroMuHUN U ero coenuHeHus. [Ipumenenue. 1
21 JKene3o u ero coenuHeHU. 1
22 I'enetnyeckue psiabl xkene3a. KauecTBeHHbIE peaKIUU. 1
23 O60061eHne 3HaHUH 110 TeMe «MeTaTb) 1
24 Kontponbhas padota Nel o teme «MeTamiabby 1
Tema 2. IIpakTukym Nel. CpoiicTBa MeTa/J10B u | (2 4.)

UX coeIuHeHu . ( 2 4.)




25 [Ip.p.Nel «OcymiecTBieHrne HENOYKH XUMUYECKUX MPEBPALIEHUN METAIIIOB) 1
26 [Ip.p.Ne2  «Pemenue »sKkcnepuMEHTANBHBIX 3aJad Ha pacrno3HaBaHue o |1
MOJIYYEHHUE BEIIECTB»
Tema 3. Hemera/uibl. (25 4.) (25 4.)
27 O6mas xapakrepuctuka HemetawioB. Kucnopon. O30H. Bo3nyx. Amnorponus. | 1
du3nvecKue CBOMCTBA.
28 Bonopon. 1
29 Bopa. Bona. Boxa B )xu3HU yetoBeka
30 l"anorensr. 1
31 CoeqnHeHNs TaJIOT€HOB. 1
32 [Tonyyenue ramorenoB. buonornyeckoe 3HaUeHHUE TaJOT€HOB U MpUMEHeHue ux | 1
COEeIMHEHUH.
33 Kucnopon. 1
34 Cepa. 1
35 CoenuHeHus cepsl. 1
36 CepHas KHCIIOTa U €€ COJIH. 1
37 CepHas kucioTa kak okucinurtesnb. [loaydeHre u npuMeHeHne cepHon Kuciaorsl | 1
38 A3OT 1 ero cBOMCTBA. 1
39 AMMmuak u ero corictBa. Coau aMMOHHSL. 1




40 Oxcuapt azota (1Hu (1V). A30oTHas KHCI0Ta KaK 3JICKTPOJIHT 1

41- A30THas KHUCJIOTa, €€ CBOMCTBA U nNpuMeHeHue. Coau a30THOM KUCIIOTHI. 1

42

43 ®docdop u ero coeAUHEHUS. 1

44 VYrnepon. 1

45 Oxkcuasl yriepoaa 1

46 VYronbHas KUCIIOTa U €€ cou. JKecTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHUS. 1

47 Kpemnuii. 1

48 CoenuHeHust KPEMHUS. 1

49 CunukaTHas MPOMBIIIICHHOCTh 1

50 O00061enue o teme «Hemeramasny 2

ol Kontponbshas padora Ne2 o teme «Hemetanmbny 1
Tema 4. IlpakTukym Ne2. CaoiicTBa HeMeTaJI0B M UX | (3 4.)
coequHeHHM. (3 4.)

52 IIp.p. Ne3 «Pemenune »skcrepuMeHTaIbHBIX 3anad no Teme «lloarpymma |1
KHCIIOPOJIa

53 [Ip.p.Ne4 «Pemenue sxcnepuMeHTanbHbIX 3aaa4 1o teme «lloarpymnmna azora u | 1
yraepoia

o4 [Ip.p.NeS «Ilonyuenue, cobupanue u pacrio3HaBaHUE TFa30B» 1




Tema 5. Oprannyeckue coequHeHus ( 8 4.)

(8 u.)

55 [Ipenmer opraHWYecKOW XHWMHH. XHMHUYECKOE CTpOEHHWE opraHudeckux | 1
COCJIMHCHMU.

56 [IpenenbHbIE YTI€BOIOPOIHI. 1

57 HenpenenbHbie yriieBo0poIbl. DTUIICH. 1

58 CnupTsl. 1

59 [IpenenpHbIE 0THOOCHOBHBIE KAPOOHOBHIE KUCIIOTHI. 1

60 Cnosxnble 3¢upsl. Kupsbl. 1

61 AMMHOKHCIOTHI U OCJIKH 1

62 Yrneroasl. [Toaumepsr. 1
Tema 6. O0001IeHNEe 3HAHUI IO XUMHH 32 KYPC OCHOBHO# MIKOJbI (64.) (4u.+2 q.

pe3epB )

63 [Teproguyeckasi cucteMa U CTpOEHHE BEIeCTBa. 1

64 Tunel XUMHYECKUX CBA3EU. B3aMOCBS3b CTPOCHUS U CBOMCTB BEIIECTB. 1

65 Knaccudukanus XuMuueckux peaxkiui mo pa3inudHbM npusHakam. CkopocTts | 1
XUMHUYECKHX PEAKLIUM.

66 Heoprannyeckue BemecTBa, X HOMEHKJIATYpa M KiIacCU(pUKAIIHSL. . 1

HToro 66 4.




OueHka TeopeTHYeCKUX 3HAHU I
OuneHka yCTHOI0 OTBeTA.
Otmetka «5»:
OTBET MOJIHBIA U IIPAaBUWJIbHBIN Ha OCHOBAaHUU U3YYECHHBIX TEOPHUIL;
MaTepuail U3JIOKEH B ONMPEAEICHHOM JIOTUUECKOM MOCIE€I0BATEIbHOCTH, JIUTEPATYPHBIM SI3BIKOM;
OTBET CaAMOCTOSITEJILHBIM.
Otmetka «4»:
OTBET TMOJIHBINA U MPABUWIHHBIN HA OCHOBAaHWUU U3YyUYECHHBIX TEOPHIL;
Marepuai U3JI0KEH B ONPEACICHHON JIOTUYECKOHN MOCIEI0BATEIILHOCTH, IPU 3TOM JOMYIIEHBI IBE-TPU HECYIIECTBEHHbBIE
OImMOKH, UCTIPABIICHHBIE TIO TPEOOBAHUIO YUUTEIS.
Otmetka «3»6
OTBeT MOJHBIN, HO MPU TOM JONYIIIECHBI CYIIIECTBEHHAs OITMOKA, UJT OTBET HETIOTHBIHN, HECBSI3aHHBIN.
Otmetka «2»6
ITpu oTBeTE OOHAPYKEHO HETIOHUMAaHWE YUYAIIUMHUCS OCHOBHOT'O COJIEpKaHUs YU4eOHOTO MaTepuasia Uil JOMYIEeHbI
CYILIECTBEHHBIE OIMMOKH, KOTOPBIC YUAITUHCS HE MOXKET UCIIPABUTH MPH HABOAIIUX BOTPOCAX YUUTEIIS.
OtmeTka «1»:
OTCYTCTBHE OTBETA.
OneHka IKCIepUMEHTAJIbHBIX YMEHHH.
Or1ieHKa CTaBUTCS HA OCHOBAHUM HAOJIOICHUS 32 YUalTUMUCS U TUCBMEHHOTO OTBETA 3a paboTy.
O1meTKa «S»:
paboTa BBITIOJHEHA MOJHOCTHIO, TIPABUIILHO; CeaHbl PABUIbLHBIC HAOIIOACHUS U BBIBOJIBI,
AKCTIICPUMEHT OCYIIECTBIICH 110 IUIAHY, C YI€TOM TEXHUKH 0€30IMaCHOCTH M MPaBUIJI pabOThI C BENIECTBAMHU U
00opyTI0BaHUEM;
MIPOSIBJICHBI OPraHU3AIMOHHO-TPY/IOBbIE YMEHHUSI(ITOIIEPKMBACTCS YUCTOTA pabovero MecTa M MopsI0K Ha CTOJIE,
SKOHOMHO HUCIIOJIb3YIOTCSI PEAKTHUBBI).
O1MmeTKa «4»:
paboTa BBITNIOJHEHA MPAaBUIILHO, CACIAHBI MPABHIIBHBIC HAOFOACHUS U BBIBOJIBI, TIPH 3TOM SKCIIEPUMEHT MPOBEJICH
HETIOJTHOCTBIO MITH JIONYIICHBI HECYIIECTBEHHBIC OIMMOKH B pab0Te ¢ BEIIECTBAMHU 000PY/I0BAHHEM.
Otmetka «3»:




PaboTa BbINONIHEHA MPABUIIBHO HE MEHEE YE€M Ha MOJIOBUHY WM JIOMYILIEHA CYIIECTBEHHAs OIIMOKa B XO/1€ KCIIEPUMEHTA,
B 00BSICHEHUH, B 0DOPMIIEHHH paOOThI, B COOIIOEHUH IPABUII TEXHUKH 0€30MIaCHOCTH, MpU padboTe ¢ BEUIECTBAMU U
o0opyAOBaHUEM, KOTOpask UCIIPABIISIETCS IO TPEOOBAHUIO YUUTEIS.

OtmeTka «2»:

J0MyIIeHbI Be (1 0oee) CylecTBeHHbIE OUTMOKU B X0/I€ HKCIIEPUMEHT, B 00BICHEHUH, B 0()OPMIIEHUH PadOThI, B
COOJIIOJIEHUH TIPABUII TEXHUKU 0€30MIaCHOCTH, MpU padoTe ¢ BelleCTBaMHU U 000pYyA0BaHUEM, KOTOPBIE YUAIIUNUCS HE MOXKET
UCIIPABUTH AK€ MO TPEOOBAHUIO YUUTEIIS.

OtmeTka «1»:

paboTa He BBINOJIHEHA, Y YYallerocsl OTCYTCTBYIOT AKCIIEPUMEHTATbHbBIE YMEHUS.

Onenka yMeHMii pemiaTh IKCIIepUMEHTAJIbHbIE 32124 1.

OTMeTKanS»:

IUTaH PEIeHUs] COCTABIICH MPaBUIIBHO;

NPAaBWJIBHO OCYIIECTBIIEH MOI00p XMMUYECKUX PEaKTUBOB U 000PYAOBaHUS;

JIaHO TOJTHOE OOBSICHEHHUE U ClIeTIaHbl BHIBOJIBI.

OtrMmeTka «4»:

IUTaH PEIeHUs] COCTABIICH MTPaBUIILHO;

PaBWJIBLHO OCYIIECTBIIEH MOI00p XMMUYECKUX PEaKTHBOB U 000PYAOBaHUs, IIPU 3TOM JIOIYIIEHO He Oosee He Oosee IBYX
HECYIIECTBEHHBIX OMIMOOK B OOBSICHEHUHU U BBIBO/IAX.

OtrMmeTka «3»:

IUTaH PEIIeHUS COCTABIICH MTPABUIIBHO;

MPAaBIJIBHO OCYIIECTBIEH MO100p XMMUYECKUX PEAKTUBOB U 000PYAOBaHUS, TIPU STOM JIOIYIIIEHO CYIIECTBEHHAs OITHOKA B
O0O0BSICHEHUH U BBIBOJIAX.

OtMmeTKa «2»:

JoTyIIeHo aBe (1 6osee) omMOKH B TUTAaHE PEIIEHUs, B TO100pe XUMUYECKUX PEAKTHBOB M 000PY/I0BaHUS, B OOBSICHEHUU U
BBIBOJIAX.

OtrMmetka «1»:

3a/1aya He pelleHa.

OuneHka yMeHHH peliaTh pacyeTHbIE 3a1a4H.

OTMeTKa»S»:

B JIOTUYECKOM PACCYKJICHUH U PEILICHUH HET OIMMOO0K, 3a]ja4a pelieHa palMoOHAIbHBIM CIIOCOOOM.




Otmetka «4»:

B JIOTMUECKOM PACCYKJICHUH U PEIICHUH HET OIMMOO0K, 3a/jaua pelieHa parioHaIbHbIM CIIOCOO0M,

HO 3aJlaya perieHa HepaluoHaIbHBIM CIIOCOOOM, WIIH JIOMYIIEHO He 0osiee ABYX HECYIECTBEHHBIX.

Otmetka «3»:

B JIOTUYECKOM PACCYKJICHUH HET CYIIECTBEHHBIX OIMUOOK, HO JOMYCKAETCs CYIIECTBEHHAs OITMOKAa B MATEMAaTUUECKUX
pacyeTax.

Ot1MeTKa «2»:

UMEIOTCS CYIIIECTBEHHBIC OITMOKU B JIOTHYECKOM PACCYX JESHUU U PEIICHUH.

OtmeTka «1»:

OTCYTCTBHUE OTBETA Ha 3aj[aHUE.

OueHka MUCbMEHHBIX KOHTPOJIBHBIX padoT

OTMeTKanS»:

OTBET TOJIHBINA U MPABWIHHBIN, HA OCHOBE M3YYEHHBIX TEOPUH, ITPU ITOM BO3MOKHA HECYIIECTBEHHAs OIITHOKA.
OtmeTka «4»:

OTBET HETOJIHBINA WJIU JOMYIIEHO He O0Jee ABYX HECYIIECTBEHHBIX OLIUOOK.

OtmeTka «3»:

paboTa BHITIOJIHEHA HE MEHEee, YeM Ha MOJIOBHUHY, JOIYIIEHA OJHA CYIIECTBEHHAs OIIMOKA U MPU STOM JIBE-TpU
HECYIIIECTBEHHBIE.

OTMmeTKa «2»:

paboTa BHITIOJHEHA MEHBIIIE YeM Ha MOJOBUHY MJIM COJEPKUT HECKOJIBKO CYIIECTBEHHBIX OMUOOK. OTMeTKa «1»:
paboTa HE BBITIOJIHCHA.

[Ipu olieHKe BBIMOTHEHUSI TUCHMEHHON KOHTPOJIBHOM paboThl HEOOXOIUMO YUUTHIBATH TPEOOBAHUS €TUHOTO
ophorpadudeckoro pexuma.

OTMETKH 32 UTOTOBYIO KOHTPOJIBHYIO pab0Ty KOPPEKTUPYIOT MPEAIIECCTBYIOMINUE MTPU BHICTABICHUN OTMETKH 32 YETBEPTh,
MOJIYTO/IUE, TOJI.

[Tpu HamrcaHm KOHTPOIBHBIX paboT u3 coopHukoB ["abpuensu O.C. «KoHTponbHBIE U TPOBEPOUHBIE PAabOTHIY, 8,9,10,11
KJIACCHI, TTOJIH30BATHCS IKOJION TTepeBoIa 0auIoB B MATHOATUTHHYIO CHCTEMY.

Onenka 3a NMPOBEPOYHBIC TECTHI



VYuutens A0KEH MPOBECTU UHCTPYKITUIO JJIs TecTUpyeMbIX OHa MOJKHA ObITh KOPOTKOM, MOHATHON U 00IIEH 1JIsl BCEX
UCTIBITYeMbIX. IHCTpYKIUS NaéT pa3bsICHEHUs, KAaK HEOOXOIUMO OTBEUATh HA 3aJlaHusl TecTa. B MHCTpyKIMK coo0IIaeTcs
BpeMsl, B T€YEHUE KOTOPOTO CIIyIIATEsIM HEOOXOAUMO BBITIOJIHUTH T€CT, THUII IIKAJIbI OLICHUBAHUS.

B npo1ieHTHOM COOTHOIIEHUH OIIEHKH (110 MATHOAIBHOM CUCTEME) PEKOMEHTYETCSI BBICTABIISITH B CIETYIONINUX
Jana3oHax:

«2» - menee 50%

«3» - 50%-65%

«4» - 65%-85%

«5» - 85%-100%

Buabl u ¢gopmbl KoHTpOJIst yeBoenust 3YH:

* IPEABAPUTEIILHBIA KOHTPOJIb

* TEKYILIUA KOHTPOIb

* TEMAaTUYECKUI KOHTPOJIb

* UTOTOBBII KOHTPOJIb

Buabl KOHTpOJIA:

* CAMOCTOSITENIbHBIE PAOOTHI

* POBEPOYHBIE PAOOTHI

* TECTBI

* XUMWYECKUU TUKTAHT

* MUCHbMEHHBIEC U YCTHBIE JJOMAIIHUE 3a1aHUS

* muddHepeHIMPOBAHHBIC 3aJaHUS

* UHAUBUyaJIbHbIE TUCbMEHHbBIC 3aJJaHUS

* KOHTPOJIbHBIE PAOOTHI 10 U3YYCHHBIM TEMaM, CPE30BbIE, HTOTOBBIC

* KOMIIBIOTEPHBINA KOHTPOJIb

* aHaJIM3 TBOPYECKUX padoT

* aHaJIKU3 BHIIIOJTHEHUS TUATHOCTUYECKUX 3aJaHU

* JIOMAIIHUAW 3KCTIEPUMEHT

* 1a0OPaTOPHBIN HKCIEPUMEHT

* IPYNIOBBIE 3a/IaHUS

* KCCJIEIOBATENIbCKUE Pa0OThl YUAIIUXCS 110 XUMHUH, CO3JJaHUE U 3al[UTa MPOEKTOB
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