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IHosicHuTeALHAA 3aNIUCKA

Pabouas o6pa3oBarenbHas mporpamma 1o XUMHUHM Juid 9 Kiacca cocTaBieHa B COOTBETCTBUH C:
I. HopmaTuBHBIMH TPaBOBBIMHU JIOKyMEHTaMHU (heepaibHOTO YPOBHS:
1.®enepanpabiM 3akoHOM "O06 06pazoBanuu B Poccuiickoit Deaepanuu” (1. 22 cr. 2; 4. 1, S cr. 12; 9. 7 cT.
28;c1.30;m. 59. 3 cr. 47; 1. 1 4. 1 cT. 48);
2.®DenepaibHBIM TOCYIapCTBEHHBIM 00pa30BaTebHBIM CTaHIAPTOM OCHOBHOIO OOIIEro oOpa3oBaHMsl, YTB.
npukazoM Munobpuayku Poccun ot 17.12.2010 Ne 1897 (1. 18.2.2);
3.IIpukazom MunucrepcTBa oopazoanust u Hayku PD Ne 1577 ot 31.12.2016 1. «O BHeceHUHn U3MEHEHUH B
@I'OC OOO, yrBepKACHHBIH NMpukazoM MuHucTepcTBa obpazoBanus U Hayku PD ot 17.12.2010 r. Ne
1897».
II. HopmaTuBHBIMHU [IPAaBOBBIMU JOKYMEHTAMH JIOKAJIBHOTO YPOBHS:
4.Ycrasom MOY COLI . ITamkoBo;
5.0cHOBHOIT 00pa3zoBaTenbHOMN porpammoit, peanusytorieit ®I'OC ocHoBHOTO 001IeT0 00pa3zoBanuss MOY
COIII n. ITamkoBo;
6. I[IpumepHOIl mporpamMmsl 110 XMUMHUHU ISl OCHOBHOM IIKOJIBI U Ha OCHOBE IPOTPaMMBbI aBTOPCKOTO Kypca
xumun 1uist 8-11 kmaccoB O.C. Nabpuensina
Pabowas mporpamMMa opueHTHpoBaHa Ha ydeOHuK: Xumus. 9 kmacc: yyeOnuk / O.C. TI'abGpuenss,
N.I".Octpoymos, C.A. Cnankos; M.: [Ipocsenienue, 2021.
Jlanuelii yueOHuK BXxoauT B denepanbHblii epedeHb yueOHUKOB (Mpuka3 MuHHcTepcTBa npocsenieHus PO
or 20 mas 2020 Neo 254 m wm3meHeHus Kk mpukazy Ne 62645 ot 02.03.2021 r.), AOMyIMIEHHBIX K
UCTOJB30BAHUIO TIPU peau3aliil HMMEIOIMX TOCYJapCTBEHHYIO aKKpeAUTalul 00pa30BaTelbHBIX
MPOrpaMM, OCYIIECTBISIOIUMHU 00Pa30BaTEIbHYIO 1EATEIbHOCTD.

Mecto yuyeOoHoro npeamera «buosorus» B yueonom miane MOY COLI n. ITamkoBo

B coorBercTBUH ¢ DenepanbHbIM TOCYAapCTBEHHBIM 00pa3zoBaTelbHBIM CTAaHAAPTOM
OCHOBHOTr0o o0mero oo60pa3oBaHus Y4eOHBIH mpeaMeT «XHUMHA» BXOAUT B MPEIMETHYIO
o6nacth «EcTecTBEHHO-HayuyHbIE€ IPEIMETHI» U ABISIETCS 00sA3aTENbHBIM IJS U3YUYEHHUS.

B yuebnom mmane MOV COIII . [TamkoBo Ha u3ydeHue mpeamera «XuMus» B 9 kiiacce 0TBEJCHO 2
yaca B Hememo: | dvac w3 oOs3aTenpbHOM YacTh M 1 dvac M3 dYacth, (HOpMUPYEMOH ydaCTHHKaAMU
oOpa3zoBarensHOTro mporecca. Mtoro: 68 4acos B ro/.

1. Ilnanupyembie pe3yJIbTaThl H3yUeHHUsI y4eOHOT0 MpeaMeTa, Kypca

JlesTenbHOCTh 00Pa30BATEIBLHOTO YUPEKIECHUS 001ero oopa3oBaHuss B OOYYCHHUH XUMHUH JTOJDKHA
OBbITh HaMpaBJeHa HA JOCTHKEHHE 00YUAIOIIUMHUCS CIEYIOIIHNX AUYHOCHHBIX DPe3ylbmamos:

1) ¢opmupoBaHHE IIEIOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH U OOILIECTBEHHOW NPAKTUKU, YYHUTHIBAIOLIETO COLMAJIBHOE, KYIBTYpHOE, S3BIKOBOE,
TyXOBHOE MHOT000pa3re COBPEMEHHOTO MUPa;

2) BOCIUTAaHUE POCCUMCKOM TIpakJaHCKON HMAEHTUYHOCTH: NATPUOTH3Ma, yBaxkeHUs K OTeuecTBy,
NpONUIOMY U HACTOSIEMY MHOTOHAllMOHAJIBHOTO Hapojaa Poccuu; Oco3HaHHME CBOEM ATHUYECKOU
MPUHAIJICKHOCTH, 3HaHUE HCTOPHHM, S3bIKA, KYJIbTYphl CBOETO Hapoja, CBOEro Kpasi, OCHOB KYJIbTYpPHOTO
Hacienusi HaponoB Poccun u  yenoBedecTBa; yYCBOGHHME TyMaHUCTHYECKHX, JIEMOKPATUYECKUX U
TPaJAULIMOHHBIX LEHHOCTEH MHOTOHAlMOHAJIBHOTO POCCUHUCKOro O0IIecTBa; BOCIHMTAHHWE YYBCTBA
OTBETCTBEHHOCTH U A0Jra nepeq Ponunoi;

3) ¢popmMupoBaHUE OTBETCTBEHHOTO OTHOIICHUS K YUEHHUIO, TOTOBHOCTH U CIIOCOOHOCTH OOYYarOIIUXCS
K CaMOpa3BUTHIO M CaMOOOpPa30BaHHIO Ha OCHOBE MOTHBAIMM K OOYyYEHHIO M TO3HAHUIO, OCO3HAHHOMY
BBIOOPY M MOCTPOCHHIO JalbHEHIICH MHANBUYAIbHON TpaeKTOpHH 00pa3oBaHMs Ha Oa3e OPUEHTUPOBKH B
Mupe mnpodeccuii M NPOPECCHOHANBHBIX MPEANOYTEHHH, € Y4ETOM YCTOWYUBBIX IMO3HABATEIbHBIX
MHTEPECOB, a TaKK€ Ha OCHOBE (DOPMHPOBAHUS YBAXXUTEIHLHOTO OTHOIICHUS K TPYIYy, Pa3BUTHUs OINbITa
y4acTus B COLIMATIBLHO 3HAYUMOM TPYIIE;



4) ¢dopmupoBaHHE IIEHHOCTH 3J0POBOrO M 0e€30macHOro oOpas3a »J>KW3HH; YCBOCHHE TMPaBUII
MHIUBUAYAIBHOTO U KOJJIEKTUBHOTO 0€30I11aCHOTO MOBEACHUS B UPE3BbIYAWHBIX CUTYaIUAX, YTPOKAIOIINX
KU3HU U 3J0POBbIO JIIO/IEH, MPaBUJI MOBEJCHHUS HAa TPAHCIIOPTE U Ha IOPOTax;

5) dopmupoBaHHE OCHOB SKOJOTUYECKOH KYJIBTYPBI, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO
HKOJIOTUYECKOTO MBIIIJICHHUS, pPa3BUTHE OMbITA HKOJOTHYECKHM OPUEHTUPOBAHHOW peQIEKCUBHO —
OLICHOYHOM UM NMPAKTUYECKOU NEATEIBHOCTH B )KU3HEHHBIX CUTYaIUAX;

6) QopmupoBaHHE KOMMYHHUKATUBHOW KOMIIETEHTHOCTHM B OOIIEHHHM U COTPYAHUYECTBE CO
CBEPCTHHKAMHM, JETbMH CTapliero M MIIAJIIEr0 BO3pacTa, B3POCIBIMH B Mpolecce o0pa3oBaTeNIbHOM,
0OIIECTBEHHO MOJIE3HOM, yueOHO — HCCIIeI0BaTENbCKOM, TBOPUECKOM U IPYTUX BUAOB JAEATEIBHOCTH;

Memanpeomemnuvimu pe3yibmamamu OCBOCHUS BHITYCKHUKaMU OCHOBHOM IIIKOJIBI IPOrPaMMBI 110
XUMUH SIBIISIOTCS:

1) ymeHHe caMOCTOSATENBHO ONPEACATh LENU CBOEro OO0Yy4YeHHs, CTaBUTh U (HOPMYIHPOBATH IS
ce0s1 HOBBIE 3a/aud B yu€Oe M TO3HABATENILHOW NEATENLHOCTH, Pa3BHBATh MOTHBBI U HMHTEPECHl CBOECH
II03HABATEIbHOMN AEATEIbHOCTH;

2) yMEHHE CaMOCTOSITENIBHO MJIaHUPOBATh IYTH JOCTUXKEHUS LIE€JEH, B TOM YHCIE aJbTEPHATUBHBIE,
OCO3HaHHO BBIOMpaTh HanoOoJee A3 (HEKTUBHBIC CITOCOOBI pEIICHUsT YUeOHBIX M MO3HABATEIHHBIX 3a/1a4;

3) yMeHHe COOTHOCUTH CBOW JIEHCTBUS C IJIAHUPYEMBIMU pe3ylIbTaTaMHu, OCYHIECTBIIATH KOHTPOIb
CBOCH [1eATENbHOCTU B MpOIecCEe NOCTHKEHHUS pe3yibTaTa, ONpeNeisTh CHOCcOoObl AEMCTBHI B pamkax
MPEAJIOKEHHBIX YCIIOBUM M TpeOOBaHUN, KOPPEKTUPOBATH CBOM JICCTBHUS B COOTBETCTBUU C U3MEHSIOIICHCS
CUTYyalLUEH;

4) yMeHHe OLIEHHBATh MPABUJILHOCTD BHITIOJIHEHHUS YUeOHOH 3a1aun, COOCTBEHHBIE BO3MOXKHOCTH €€
peleHus;

5) BiaJeHUE OCHOBAaMHM CaMOKOHTpOJIS, CaMOOLEHKH, HIPUHATUS PELIEHUH M OCYIIECTBICHUS
OCO3HAHHOTO BBHIOOPA B yueOHOM U MO3HABATEIHLHOMN 1EATEIIbHOCTH;

6) yYMEHHE OmpenensaTh TMOHATHS, CO3/JaBaTh OOOOIIEHUWS, YCTaHABIWBAaTh AaHAJIOTHH,
KJIacCU(UIUPOBATh, CAMOCTOSITEILHO BBIOMPAaTh OCHOBAaHUSA W KPUTEpUU s KIaccU(pUKaluu,
YCTaHABIIMBATh MPUUYMHHO — CJIEJACTBEHHBIE CBSI3U, CTPOUTH JIOTUYECKOE PACCYXKICHHE, YMO3AKIIOUeHUE U
JIeNaTh BBIBOJIBI,

7) yMeHHe cO03/1aBaTh, MPUMEHATh M MPEOOpPa30BBIBATh 3HAKK U CHUMBOJIBI, MOJEIH U CXEMBI IS
pelieHus yueOHbIX U MO3HABATEIbHBIX 3a/1a4;

8) yMeHHe OpraHU30BBIBATh Y4€OHOE COTPYAHUYECTBO U COBMECTHYIO JEATEIBHOCTb C YUUTEIEM U
CBEpCTHHKaMM; paboTaTh MHAWBUAYAJIBHO U B IPYIIIE: HAXOAUTH 00IIee pelIeHre U pa3perarb KOHPIUKTHI
Ha OCHOBE COIJIACOBAHMS MO3MUIMM M y4€Ta MHTEepecoB; (GOPMYIUPOBaTh, AprYMEHTUPOBATh U OTCTaUBATh
CBOE MHEHHUE;

9) yMeHue 0CO3HaHHO MCIOJIb30BaTh PEUYEBBIE CPEJICTBA B COOTBETCTBUHU C 33/1ayeii KOMMYHUKALUN
JUIS  BBIPQXXEHHUS CBOUX YYBCTB, MBICIEH M MOTpeOHOCTEH; TIJIAHUPOBAHUS M PETYIALUU CBOEH
NEeATEIbHOCTH; BIaJICHUE YCTHOM U MMCbMEHHOHN PEYbI0, MOHOJIOTHYECKON KOHTEKCTHOU PEYBIO;

10) ¢opmupoBaHue U pa3BUTHE KOMIETEHTHOCTH B OOJIACTH HCIIOJBb30BAaHUS MHPOPMALMOHHO —
KOMMYHHUKAIIIOHHBIX TEXHOJIOTUH;

11) ¢opmupoBanue u pPa3BUTHE 3KOJIOTMYECKOTO MBIIUICHUS, YMEHHE TPUMEHAThH €ro B
MMO3HABATEIPHONW, KOMMYHUKATUBHOM, COIMAILHON NIPAKTUKE U MTPOPECCUOHATHHOU OpHEHTAITHH.

Ilpeomemnvimu pezynsmamamu OCBOCHUSI BBITYCKHUKAMHM OCHOBHOWM IIKOJBI MPOTPamMMbl IO
XUMHH SIBIISIOTCS:

1) ¢gopmupoBaHue MepBOHAYAIBHBIX CHCTEMAaTU3UPOBAHHBIX MPEJICTaBICHUM O BEIIECTBAX, UX
MPEBpaIllCHUsIX M MPAKTUYECKOM IMPHUMEHEHHUH; OBIJIAJCHUE TMOHATUHHBIM aImapaToM U CHUMBOJIHMYECKUM
SA3BIKOM XHUMHU;

2) oco3HaHue OOBEKTHBHON 3HAYMMOCTH OCHOB XMMHYECKOM HAyKH Kak 00JacTH COBPEMEHHOTO
€CTECTBO3HAHUS, XMMMUYECKUX IPEBPAILEHUN HEOPraHMYECKMX M OPraHWYECKUX BELIECTB KaK OCHOBBI



MHOTHX SIBJICHUH XMBOW M HEXHBOW MPHUPOIBI, YIIIYOJICHHE MPEICTABICHUM O MaTepUaIbHOM E€IMHCTBE
MUDA;

3) oBiajeHNE OCHOBAaMHM XMMHYECKOH T'PaMOTHOCTU: CIIOCOOHOCTHIO aHATU3UPOBATH U OOBEKTHBHO
OLIEHUBATh JKU3HEHHBIC CUTYallud, CBS3aHHbIE C XHUMHEH, HaBbIKAMH O€30IacCHOTO OOpalleHusi C
BEILIECTBAMH, KCHOJIb3yEMbIMA B TOBCEIHEBHOM JKM3HU; YMEHUEM aHaJU3UpPOBATh U IUIAHUPOBATh
HKOJIOTUYECKU Oe30IacHOe MOBEICHUE B LENIAX COXPAHEHUS 370POBbs M OKPY)KAIOLIEH Cpe/Ibl;

4) popmupoBaHHME YMEHHI YCTAaHABIMBATH CBSI3U MEXAY pEabHO HAOMIOJAEMBIMU XUMHUYECKHUMH
SBJIIGHUSIMU U TPOIIECCaMU, MPOUCXOASAIIMMU B MUKPOMHUPE, OOBACHATH IPUYUHBI MHOTOOOPA3Hs BEILIECTB,
3aBHCHUMOCTh MX CBOMCTB OT COCTaBa M CTPOEHHUSA, a TaKXKE 3aBHUCHUMOCTh NPUMEHEHHS BELIECTB OT HUX
CBOWCTB,;

5) npuoOpeTeHue OMnbITa UCMOJIb30BAHUS PA3IMYHBIX METO/I0OB U3yYEHUS BEIIECTB: HAOIIOACHHS 3a X
MpEBpAlICHUSIMA TIPU  MPOBEACHUU HECIOXHBIX XHMHUYECKHUX OKCIIEPUMEHTOB C HCIOJIb30BaHUEM
n1a0opaTOpPHOTO 000PYAOBAHUS U TPUOOPOB;

6) QopmupoBaHUE MPEACTABICHUA O 3HAYEHUM XUMHYECKOW HAYKH B PELICHHH COBPEMEHHBIX
IKOJIOTHYECKUX MPOOIEM, B TOM YUCIIE B IPEAOTBPAIIEHUN TEXHOTEHHBIX U 9KOJIOTHIECKUX KaTacTpod.

B pe3ynbrare n3zyueHus Kypca XuMHH 9 Kjacca B OCHOBHOM IIK0JIe BHIMMYCKHUK HAYYHThCS:

® PacCKpbIBATL CMBICII MMOHSTHH «HUOH», «KATUOH», «AHUOH», <BJICKTPOJJUTHI», «HCIJICKTPOIUTLD?,
(QICKTPOIIUTHYCCKAA  AUCCoOLalus», «OKHCIIUTECIIbY, «CTCIICHb  OKHCIICHUA», «BOCCTAaHOBHUTCIIb,
«OKHCJICHHUECY, KBOCCTAHOBJICHHUC),

. OTIPEIeNIATh CTENEeHb OKUCICHHS aToMa 3JIEMEHTa B COeIMHEHUU;

. PacKpbIBaTh CMBICII TEOPUH JIEKTPOIUTUYECKON TUCCOLUALINN;

. COCTaBJIITh YPAaBHEHHUS JICKTPOJIUTUUECKON TUCCOIMALIUM KUCIIOT, IIEI0UYEH, COIEH;

. OOBSACHSATH CYITHOCTh IIPOIECCa AICKTPOIUTHUSCKON TUCCOIMAIIMY U PEAKIIHi MOHHOTO 0OMEHa;

. COCTaBJISITh TMOJHBIE U COKpAIIEHHbIE HOHHBIE YPAaBHEHUS peakiuil oOMeHa;

. OTIPECIIATh BOZMOXKHOCTh MPOTEKAHUS peaKInii HOHHOTO OOMEHa;

. MPUBOJIUTH PEaKLUH, MOATBEPKAAIOIINE KaYeCTBEHHBIN COCTAB PA3IMYHBIX BEIIECTB;

® ONpCaACIIAATE OKHUCIUTCIIb U BOCCTAHOBUTCIIb,

. COCTaBJISITh YpPaBHEHUS OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA;

. Ha3bIBaTh (PaKTOPHI, BIUSAIONINE HA CKOPOCTh XMMUYECKON peakIui;

. KJIaCCU(UIIUPOBATh XUMHUYECKHE PEaKLUU MO Pa3IMYHbIM IPU3HAKAM;

. XapaKTEepU30BaTh B3aUMOCBSI3b MEXKIY COCTAaBOM, CTPOEHUEM U CBOMCTBAMH HEMETAILIIOB;

. MPOBOAMUTH OMBITHI IO MOJIYYEHUIO, COOMPAHUIO U W3YYEHHIO XUMHUYECKUX CBOMCTB ra3000pa3HbIX
BEILIECTB: YIJIEKUCIIOrO ra3a, aMMHaKa;

. pacro3HaBaTh ONBITHBIM ITyTEM ra3000pa3Hble BELIeCTBa: YIJIEKUCIBINA ra3 1 aMMHAK;

. XapaKTEepU30BaTh B3aUMOCBSA3b MEXIY COCTAaBOM, CTPOEHHUEM U CBOMCTBAMU METAILIOB;

. Ha3bIBaTh OpraHUYECKHE BEIIeCTBa MO MX (opmyne: MeTaH, 3TaH, STWIEH, METaHOJ, 3TaHOI,

FHI/ILIepI/IH, chyCHaH KHCJIOTA, aMI/IHOYKCYCHaH KHCJIOTA, CTeapI/IHOBaH KHCJIOTa, OJICMHOBAasA KHCJIOTA,
III0K03a;

. OLICHUBATh BIIMSHUE XUMUYECKOTO 3arpsI3HEHUS OKPYXKAIOIIEH Cpesibl Ha OpraHUu3M YeJI0BEKa;
. IpaMOTHO 00palaThes ¢ BEMECTBAMU B IIOBCEAHEBHOM XKU3HM;
. ONpEAENATh BO3MOXHOCTb NPOTEKAaHUS pPEAKUUN HEKOTOPBIX IPEJCTABUTENEH OpPraHUYECKUX

BELIECTB C KHCIOPOJ0M, BOJOPO/IOM, METANIaMU, OCHOBAaHUSIMH, TaJIOT€HAMHU.

BhInyCKHUK NMOJYYUT BO3MOKHOCTb HAYYUThCSH:

. BBIIBUTaTh M MPOBEPSATh SKCIEPUMEHTAIBHO THUIOTE3bl O XMMHUYECKHMX CBOMCTBaxX BEIIECTB Ha
OCHOBE WX COCTaBa M CTPOCHHUS, MX CIHOCOOHOCTH BCTYNAaTh B XHMHUYECKHE PEAKIMU, O XapakTepe H
MPOJYKTAX PA3IMYHBIX XUMUYECKUX PEaKIHil;

. XapakTepU30BaTh BELIECTBA II0 COCTaBY, CTPOCHHUIO U CBOMCTBaM, YCTAaHABJIMBAIOT IIPUYUHHO-
CJIEICTBEHHBIE CBA3U MEXY JaHHBIMU XapaKTEPUCTUKAMHU BEILECTBA;

. COCTABJIATh MOJIEKYJIIPHBIE U IIOJIHBIE HOHHBIE YPABHEHHUS 110 COKPALIEHHBIM HOHHBIM YPAaBHEHUSM;
. IPOTHO3UPOBATh CIIOCOOHOCTH BEIIECTBA MPOSBIATH OKHUCIUTEIbHbIE WM BOCCTAHOBHUTEIBHBIC
CBOMCTBA C y4ETOM CTEIEHEN OKUCIEHUS DJIEMEHTOB, BXOSAIINX B €r0 COCTaB;

. COCTABJIAITh  YPaBHEHUs pPEAKLUUN, COOTBETCTBYIOIIUX IIOCJIEAOBATEIBHOCTH  IPEBPALLECHUN

HCOPraHNYCCKUX BCIICCTB PA3JIMYHBIX KJIACCOB,



. BBIJIBUTaTh U MPOBEPITH IKCIEPUMEHTAIbHO THUIOTE3bl O PE3ylbTaTaX BO3ACHCTBUSA Pa3IMYHBIX
($akTOpOB Ha U3MEHEHHE CKOPOCTU XUMHUYECKOI peaklnu;

® HUCIIOJIBb30BAaTh HpHOGpeTéHHBIe SHAHUA U1 3KOJOTHUYCCKU I'PaAaMOTHOI'O MOBCACHUS B Opr)KaIOH_Ieﬁ
cpene;

® HUCIIOJIB30BAaTh HpHOGpeTéHHBIe KJIIFOYCBBIC KOMIICTCHIWHW IIPU BBIIIOJIHCHHUU HPOCKTOB U yqe6H0-
HCCIIeI0BAaTEIbCKHX 3a/1a4 110 H3YYEHHIO CBOWCTB, CIIOCOOOB MOTyYEHHUS M PACIIO3HABAHUS BELIECTB;

® 00BEKTUBHO OLICHUBATh I/IH(bOpMaI_[I/IIO 0 BCHICCTBAX U XUMHUUYCCKHUX IPOLECCAX,

. KPUTHUYECKH OTHOCHTHCS K TICEBIOHAYYHOIH MH(pOpManu, HeT0OpPOCOBECTHOI peKiaMe B CPEeaCTBAX
MaccoBOM HH(pOpPMAIIHH;

. OCO3HaBaTh 3HAUYCHHWE TEOPETHYECKMX 3HAHWH 10 XHMHHM JUIS TPAKTHYECKOH JeATeTbHOCTH
YeJI0BEKa;

. CO3JAI0T MOJAENH M CXEMBl Ul peIIeHHs YYeOHbIX M TI03HABATENBHBIX 33/a4; IOHHMATh

HE00XOIMMOCTh COOIOACHHUSI TIPEANMCAHUH, MTPeIIaraéMbIX B HHCTPYKIHSIX TI0 UCTIOJIB30BAHUIO JIEKAPCTB,
CpenCTB OBITOBOM XUMHUHU U JIP.

2. Conep:xxanne Kypca « Xumus. 9 kiace»

IloBTOpEeHue u 00001IeHNe cBeleHUIT O Kypcy 8 kiacca (5 1)

bunapusie coenuaeHns. OKCHIBI COJIEO00pa3yIOIINE U HecoieoOpa3yromue. [ uapoKCHabpl: OCHOBAHUA,
amdoTtepHbIe, KUCIO0ThL. CpeaHue, KHCIbIe, OCHOBHBIE COJIH.

OO6o0mmenne CcBeaeHUH O XUMHUYECKHX peakiusax. Kriaccupukamus XUMHYECKHUX pEeakIui 110
pa3IMYHBIM OCHOBAHMSIM: COCTaBYy M YHCIY pEarupylIiux H 0O0pa3yroIIMXCs BEIIECTB, TEIUIOBOMY
a¢hdexTy, HampaBlIeHUIO, W3MEHEHHIO CTETCHEW OKHCIEHHUS JJIEMEHTOB, OOpa3yIIMX pearupyrorimue
BellecTBa, (pasze, NCIOIb30BAHUIO KAaTAIN3aTOPA.

[ToHsiTHE O CKOPOCTM XMMHYECKOW peakiuuu. PakTopbl, BIMSIONIME HA CKOPOCTh XUMHYECKUX
peakiuii: MpupoJia pearupyrollrux BelIeCcTB, UX KOHLEHTpalUs, TeMIEepaTypa, IIoaab CONPUKOCHOBEHUS,
HalMuue karanuzaTopa. Karamus.

XuMHYecKHe peaKiui B pacTBOpPax 3J1eKTpoauTos (10 )

[TonstTne 00 HSJIEKTPOIUTHYECKON TUCCOIHAIIMU. OJEKTPOJUTHI W HEDJICKTPOIUTHL. MeXxaHu3m
JUCCOIMAIIMY AJIEKTPOIUTOB C PA3TUUYHBIM XapakTepoM CBsi3U. CTENEHb 3JIEKTPOJIUTUUECKON TUCCOUALIUU.
CuiibHBIE U CJTa0bIe SJIEKTPOITHUTHI.

OCHOBHBIE TIOJIOKEHUS TEOPUU DJICKTPONUTUYECKOW aucconmanuu. Kiaccupukanus HOHOB M HX
cBoiicTBa. KHCIIOTBI, OCHOBaHUS M COJIM KaK AJIEKTPOIUTHI. VX Kiaccudukanys u Juccoruausi.

OOmue XUMUYECKHEe CBOMCTBA KHCIOT: W3MEHEHHWE OKpPAaCKU HHAWKATOPOB, B3aUMOJICHCTBUE C
MeTaJUlaMH, OKCHJAMU M THUJPOKCHUIAMU METAJIOB U COJSIMH. MOJIEKYJspHbIE W WOHHBIE (TIOJHBIE U
COKpalIEHHbIE) YPABHEHUS PEAKLIUM.

XUMUYECKUH CMBICH COKpPAIIEHHBIX YpaBHEHWH. YCIOBUS NPOTEKAHHUS PEAKIUN MEXIy
3JIEKTPOJIUTAMHU JI0 KOHIIA. Psi1 akTHBHOCTH METaIIOB.

OOmuMe XMMHYECKUE CBOMCTBA IIEJIOYEH: B3aMMOACHCTBHE C KHMCIOTAMM, OKCHUIAMH HEMETAJIOB,
comsimu. OOmIMEe XUMHUYECKHE CBONCTBA HEPACTBOPHMMBIX OCHOBAaHWM: B3aWMOJCWUCTBHE C KHCIOTaMH,
pa3JioKEeHUE TPU HAarpEeBaHUM.

OO01re XMMIUYEeCKHe CBOWCTBA CPEIHUX COJICH: B3aMMOJICHCTBUE C KHCIOTAMH, IIEI0YaMH, COJISIMU H
MeTauiaMu. B3anMonelicTBre KUCIBIX COJIEH CO IETOYaMU.

IManponus, kak OOMEHHOE B3aMMOJCHCTBHE COJICH ¢ BOAOW. [ MAPOIM3 COMM CHIILHOTO OCHOBaHUS U
cmaboit kucnoThl. ['maponu3 conu c1aboro oCHOBaHUS U CUIbHOM KucaoThl. [IIkama pH.

CBoiicTBa KUCIIOT, OCHOBAaHUM, OKCHUJIOB U COJIEH B CBETE TEOPHUH IEKTPOIUTHUECKON TUCCOIMALUN U
OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINMN.

[TpakTuueckas padora No 1 «PemieHne SKCIEpUMEHTANBHBIX 33/1ad MO TeMe «DIEKTPOIUTHYECKAs
JIFICCOITHAITHS

HemeTtanabl 1 ux coequHeHus (25 1)

CtpoeHne aToMOB HEMETAUIOB M uX mnojoxeHue B Ilepuommueckoit  cucreme. Psp
3leKTpooTpULaTebHOCTU. KpucTaminyeckue peméTku HEMETauIoB — MPOCTHIX BEIIECTB. AJJIOTPONUS U
e€ mnpuunHbl. Dusnyeckue cBoicTBa HeMeTauioB. OOmME XWUMHYECKHE CBOWCTBA HEMETAJIOB:
OKHCJIUTEIIbHEIC H BOCCTAHOBHUTEILHBIC.



l'anorensl, cTpoeHHME MX aTOMOB U MOJEKYJd. DU3HMYECKHE U XUMHUUYECKHE CBOWCTBA TAJIOTEHOB.
3aKOHOMEPHOCTH M3MEHEHMSI CBOMCTB TajJOr€HOB B 3aBUCHUMOCTH OT MX NosioxkeHus B llepuommueckoit
cucreMme. HaxoxieHne rajJoreHoB B IPUPOJIE U UX MOITYy4eHHE. 3HAUEHUE U IPUMEHEHHE IaJIOT€HOB.

["anoreHoBOIOPO/IBI U COOTBETCTBYIOIME UM KHUCJIOTHI: IJIaBUKOBas, COJIAHAs, OPOMOBOJOPOAHAs,
nonosonopoaHas. I'amorenuasl. KauecTBeHHbIE peakluy Ha rajoreHuJ-uoHbl. [IpumeHeHne coennHeHui
raJIoreHOB M UX OMOJIOTHYEecKas PoJib.

IIpakTnueckas padora Ne2 «/3yyeHue cBONCTB COJISHOM KUCIOTBI»

O6mras xapakrtepuctrka 31emMeHToB VIA-rpynmel. Cepa B mpupojae u e€ mosrydeHue. AJUIOTPOITHbBIE
MOIU(HUKAIIH CepPhl U UX CBOMCTBA. XUMUYECKUE CBOWCTBA CEPHI U €€ IPUMEHECHHE.

CepoBOJOpO/I: CTPOEHUE MOJIEKYJIbI, PU3NYECKUE U XUMUYECKUE CBOMCTBA, MOJIyYeHHUE U 3HAYCHHE.
CepoBonopoanas kuciora. Cynbduasl 1 ux 3HaueHue. JlroMmuHOPOpEHI.

Oxkcun cepsi (IV), cepuurcras kucnora, cyabpursl. KauecTBeHHas peakiys Ha CyJIb(QUT-HOH.

Oxcun  cepol (VI), cepnas kucnota, cynbdarsl. Kpucramnoruaparsl. KauecTBeHHas peakiusi Ha
cynbdar-noH.

CepHast KHCJIOTa - CHIIBHBIN 351eKTposuT. CBoicTBa pa30aBIeHHONW CEPHOM KHCIOTHI, KaK TUIHYHON
KHCIIOTBI: B3aMMOJICHCTBHE C METaUIaMH, OCHOBHBIMH U aM(OTEpHBIMH OKCHJIAMH, OCHOBAaHUSIMU U
aM(OTepHBIMU TUIPOKCUIAMH, colsiMU. KadecTBeHHas peakius Ha Cynb(aT-1uoH.

IpakTuyeckas padora Ne3 «3yueHne CBONCTB CEPHOUN KUCIOTHI»

OOm1ast XxapakTepuCTUKa JIEMEHTOB VA-Tpymiibl. A30T, CTpOCHHE aTOMa M MOJIeKyIbl. dusndeckue u
XMMHUYECKHE CBOICTBA U IPUMEHEHHE a30Ta. A30T B IPUPOJIE U €ro OMOJIOTUYECKas POJib.

AMMHaK, CTpOEHHE MOJICKYJIbl M (DU3MYECKHE CBOWCTBA. AMMHadHas BOJA, HAIIATBIPHBIA CIHPT,
ruapaT aMmMmuaka. JIoHopHO-aKIenTOPHBIA MEXaHU3M 00pa30BaHUs KaTHOHA aMMOHUS. BoccTaHOBUTENbHbBIE
cBoiicTBa aMmmuaka. Conut aMMOHHMS U UX NpuMeHeHue. KauecTBeHHas peakiys Ha KaTHOH aMMOHUS.

IIpakTnyeckas padora Ne 4 « [lonyyeHne aMmmuaka u U3y4eHHE €ro CBOMCTBY

Oxcuapl a3oTa: HecoNeoOpasylollue W KHUCIOTHBIE. A3OTHCTas KHCIOTAa M HUTPUTHL. A30THas
KHUCJI0Ta, €€ MmoJiydeHue u cBoiictea. Hutpartsi.

®octhop, crpoenne aroma u amrorponus. Dochunel. Dochun. Oxcun dochopa(V) u
oprodochopnas kucinora. Docdatel. DochopHbie ynodperus. MTHCEKTHITIIBI.

OOmiast xapakTepucTHKa 3JIeMeHTOB [V A-rpynmbl: OCOOEHHOCTHM CTPOSHHsI aTOMOB, MPOCTBIX
BEIIIECTB U COCAMHEHUN B 3aBUCUMOCTH OT MOJIOKEHHUS 3ieMeHTOB B [lepronndeckoi cucteme. Yriaepoa.
ANoTporHble MOTUGHUKAIMK: anMa3, rpaduT. AMOpPGHBINA YrIIepoa U €ro copra: caka, akTHBHPOBAHHBIN
yrojib. AncopOumsi. XMMHUYECKHe CBOMCTBA yriepoaa. KokcoxuMuueckoe mpou3BOICTBO M €TI0 MPOAYKITHSI.
KapOunpr.

Oxkcun yriepoma(ll): cTtpoeHwe MoJeKysbl, MoiaydyeHue u ero cpoiictBa. Oxcup yriaepoma(IV):
CTPOCHHE MOJIEKYJbl, IOJIy4EHHE U €ro cBoicTBa. YrosibpHas Kuciora. Cojlu yrojibHOM KHUCIOTHIL:
KapOOHATHI U THIpOKapOOHaThl. TeXHUYecKast ¥ MUILEBas COJa.

IIpakTuuyeckas padora NeS «[lomyuenue yriaekucnoro raza. KauecTBenHas peakuus Ha KapOOHaT-
HOHBI»

Heopranuueckue u opraHn4ecKue BEUIECTBA. YTIIEBOAOPOAbl. XUMHUECKOE CTPOCHUE OPraHUYECKUX
BEILIECTB, KAK MOPSIOK COEUHEHNS aTOMOB B MOJIEKYJIE ITO BaJIEHTHOCTH.

Mertan, 3TaH, Kak IpeAeibHbIE YIIEBOAOPOABI. OTWIEH M aLETWIEH, KaK HENpeelbHbIE
(HeHachIILIeHHbIE) YIIIeBOAOPObl. ['opeHue yriaeBomopoaoB. KadecTBeHHbIE peakluu Ha HeNpeAesbHbIe
COEIMHEHUS.

OTUIIOBBIN CITUPT, €r0 MOJTy4YeHne, MPUMEHEeHHE U (PU3noIorndeckoe AecTBre. TpEXaTOMHBIN CIIUPT
rmnepud. KauecTBeHHast peakiusi Ha MHOTOaTOMHBIE CHUPTBHL. YKCycHasi - MpeACTaBUTENb Kjacca
KapOOHOBBIX KHCIIOT.

Kpemuuii, crpoenne ero aroma u cpoiictBa. Kpemuuili B mpupoge. Cumnnuasl U cuinadH. Okcun
kpemuus(1Y). KpemHueBas kuciota u €€ COJH.

IIpousBoacTBo crexkyia M LeMeHTa. [Ipoaykius CHIMKaTHOW IIPOMBIIUIEHHOCTH: OINTHYECKOe
BOJIOKHO, KepamuKa, dhapdop, dasHc.

OnTryeckoe BOJOKHO.

Hemerannst B mpupone. ®PpakimoHHas MEpPEeroHKa >KUIKOTO BO3JyXa KakK CIOCO0 MOTy4eHHUS
KHCIIOpo/ia, a30Ta, aprona. [lomyuenue dpocdopa, kpeMHus, Xjaopa, ioga. DIEKTPOIU3 PACTBOPOB.

IlosnyyeHne CEpHOMl KHUCIOTBI: CBIPBE, XMMHU3M, TEXHOJIOIMUYECKas CXEMa, METOJ KHUIIALIETO CIIos,
MPUHLIMIIBI TEIJI000MEHa, MPOTUBOTOKA M HUPKyIsauuu. OneyMm. [Ipon3BoAcTBO aMMHaKa: ChIpbE, XUMH3M,
TEXHOJIOTHYECKAsI CXEMa.



Metaniabl 1 ux coequHeHusi(17 4)

[Tonoxxenune meramnoB B Ilepuonnueckoit cucrteme xumuueckux snemeHTOB J[. M. Menpeneena,
CTPOEHHE UX aTOMOB M KpPHUCTAUIOB. MeTainueckas CBA3b U METAJUIMUECKAsl KpUCTAIIINYECKasl peréTka.
@dusuyeckue CBOICTBA METAJJIOB: AJIGKTPO- M TEIUIONPOBOAHOCTh, OTpaXkawollas CIOCOOHOCTD,
m1acTUYHOCTh. CriiaBbl YEPHBIE U IIBETHBIE.

Mertaiuibl Kak BOCCTAHOBUTEU. DJIEKTPOXUMHUYECKUH Psijl HANpsKeHU. B3auMopaencTBue MeTaaioB
C HEMETaJlIaM1, OKCHJIaMHU, KUCIIOTaMH, COJISIMU. AJTFOMUHOTEPMHUSL.

CtpoeHre aToMOB U TMPOCTHIX BEUIECTB IMIENIOYHBIX METAIOB. 3aBUCUMOCTh (DU3MUECKUX H
XMMHUYECKUX CBOMCTB ILIEJIOYHBIX METAUIOB OT 3apsioB sAaep uX aToMoB. OKCHIBl M THAPOKCHBI
LIEJIOYHBIX METAJUIOB, UX MOJyYEHUE, CBOWCTBA, IPUMEHEHHE. BakHeH e CONM HIEIOYHBIX METAIIIIOB, UX
3HAQ4YEHUE B )KUBOW U HEIKUBOU IIPUPOJIE U B KU3HU YEIOBEKA.

CrtpoeHre aTOMOB M MPOCTHIX BEIIECTB IIETOYHO3EMEIBHBIX METAIIOB. 3aBUCUMOCTh (DU3UYECKUX U
XMMHUYECKHUX CBOMCTB IEIOYHO3EMEIbHBIX METAIOB OT 3apsJ0B sAep MX aTOMOB. OKCH/IBI U THAPOKCHUIBI
LIEJIOYHO3EMEBHBIX METAJIJIOB, UX IOJIY4YEHUE, CBOMCTBA U NpPUMEHEHHE. BakHeillune coiau mENTOYHO -
3eMeNIbHBIX METAJUIOB, WX 3HAUYE€HUE B MPHPOJE W KU3HU dYeroBeka. KapOoHaTel M ruapoxapOOHATHI
KaJIbLIUS.

KéctkocTh BoAbI: BpeMeHHast ¥ ocTossHHas. CrocoOb! yCTpaHeHHs BpeMeHHOM &ECTKOCTH. CriocoObI
YCTPAHEHUS TOCTOSHHON XKECTKOCTH.

IIpakTunyeckas padora Ne 6 «KecTkocTh BOJBI U CIIOCOOBI €€ yCTPaHEHHS»

HNonutel. CoenuHeHUsT aqlOMHHHUS B TpHUpojae. XHUMHYECKHE CBOWCTBa amtoMuHms. OcoOEHHOCTH
OKCHJa M THAPOKCHJA AIOMUHMS Kak aM(OTEpHBIX coeAuHeHui. Baxkneimue conu amroMuHus (XJIOpHL,
cynbdar).

OcobenHoctu cTpoeHHs atoma skenesa. JKene3o B mpupoze. Baxkueitmme pyasl xene3za. OKCUabl U
ruapokcuabl xeneza(ll) u xenesa(Ill). Comu xenesa(Il) u xeneza(Ill). OGHapykeHHEe MOHOB KaTHOHOB
JKelle3a B pacTBope. 3HaUEHNUE COEIMHEHUI JKene3a.

IIpakTuyeckas padora Ne 7 «PemeHue skcriepeMeHTaIbHbIX 3a/1a4 10 TeMe «MeTalib»

Koppo3us xummudeckast 1 3J€KTpOXMMHUYECKas. 3allliTa METAIJIOB OT KOppo3uu. MeTaisl B IpUpPOE:
B CBOOOJHOM BHjE U B Buie coeauHeHuil. [lonstue o meramnyprun. UépHas U LBETHas METaLUTyprusl.
[Mupomeramnyprus, THAPOMETAILTYPIUs, deKTpomMeTamtyprus. Jlomennslii npouecc. [lepepaboTka uyryna
B CTaJIb. DJIEKTPOJIN3 PACIIaBOB.

Xumus 1 oOKpy:Kawmas cpeaa (2 4)

Crtpoenue 3emin: sipo, MaHTHUA, 3eMHasl KOpa, UX XUMHYECKUi cocTaB. Jlutocdepa u e€ xumuaeckuit
cocraB. Munepanbl. Pynel. Ocagounbie mnoponbl. Ilone3Hble uckomaemble. XUMHYECKHNA COCTaB
ruapochepsl. XUMHYECKUH COCTaB aTMOC(hephI.

VIcTOYHHMKHM XMMHUYECKOTO 3arpsi3HEHMs OKpY)Katolei cpenbl. [ 1o0anpHble 5KOJI0rHYecKre MpooIeMbl
YeJl0OBEYeCTBA: MApHUKOBBIA 3(PQEeKT, KHUCIOTHBIE JOXKIU, O30HOBBIE JBIPhl. MexayHapoaHOE
COTPYAHUYECTBO B 00JIaCTH OXpaHbl OKPYKAIOIIEH Cpeabl OT XUMHUUECKOTO 3arpsa3HeHus. «3eaEHas XUMUsD».

00600meHHe 3HAHUI M0 XUMHUH 32 KYPC OCHOBHOM IIKOJIBI.

IToaroroBka k OCHOBHOMY rocy1apcTBeHHOMY 3K3aMeHy (9 4.)

CrpoeHue aTomMa B COOTBETCTBUU C MTOJIOKEHUEM XUMUYECKOro 3nemeHTa B [leproandeckoil cucreme.
CrpoeHue BemiecTBa: XUMHMUYECKas CBA3b M KPUCTALIMYECKHE PEIIETKH. 3aBUCHUMOCTh CBOWCTB
00pa3oBaHHBIX dJEMEHTAMU TPOCTHIX BEHIECTB (METAJIOB, HEMETAJJIOB, OJIArOPOIHBIX Ta30B) OT
II0JIOXKEHHU 3JIeMeHTOB B llepuoanueckoil cucrteme. TUIOIOTMS HEOPraHUYECKUX BEIIECTB, IEJIEHUE UX HA
KJ1acchl ¥ rpynmnsl. [IpeacraBurenu.

IIpu3Haku ¥ ycClIOBHsS HNPOTEKAaHUS XUMHUYECKUX peakuuil. TUIOJIOrMsS XUMHUYECKMX pPEaKUUd I10
pa3IMYHbIM OCHOBaHUAM. Peakiiy noHHOro ooMeHa. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.

XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB. XapaKTepHbIE XMMHUYECKHE CBOWCTBA COJIEOOpa3yrOIIuX
OKCHJIOB, TUJIPOKCUIOB (OCHOBAHUM, KHCIIOT U aM(pOTEPHBIX TUIPOKCHUIIOB), COJICH.



3. TemaTu4yeckoe NJIAHNPOBAaHME C YKa3aHHEM KOJHMYeCTBA YacoB,
OTBOJAMMBIX HA U3yYEHHE KAKAO0N TeMbl

Ne Ha3Banue pa3nena, rias KoanuecTBO 4acoB
n/n Bcero N3 Hux (popMbI KOHTPOJISA)
KOHTPOJIbHBIX | MPAKTHYECKUX
pador padoT
1 | IloBTOpeHue u 0600IIEHUE CBEEHUH 10 KypCy 8 5 - -
KJ1acca. XMMUYECKHE PeaKIuu
2 | XuMH4Y€eCKre peakii B pacTBOpax 10 1 1
3 | Hemeramibl U X COCTUHEHUS 25 1 4
4 | MeTauibl ¥ UX COSUHECHUS 17 1 2
5 | Xumud 1 OKpyKaronias cpeaa 2 - -
6 | OOGoOmmieHre 3HaHWA 1O XUMHU 32 KypC 9 1 -
ocHOBHOM mikoJbl. [loarotoBka k OCHOBHOMY
rocy/1apcTBEHHOMY 3k3aMeHy (OI'9)
Nroro 70 4 7




