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IHosicHuTEeNLHAA 3aNIUCKA

PabGouass mporpamma mo XuMuHM g oOydarommxcs 9 kiacca SBISIETCS YacThlO OCHOBHOM
o0pa3oBaTenbHOM MpOrpaMMbl OCHOBHOT'O o0miero oOpa3oBaHUs MyHUIIUTTATEHOTO
001eo0pa3oBaTeIbHOTO  yupexaeHus:  KOHCTaHTWHOBCKOM — cpemHed  mKoibl  TyTaeBCKOTrO
MYHUIIUIIATBHOTO paiioHa, yTBepxaéHHoi mpuka3oMm ot 30.08.2019 roga Ne471/01-02 «O06 yTBepxkIeHUH
HOBOW pelaKIii OCHOBHON 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOIIIET0 00pa30BaHUS.

VcxonHbIMH JOKYMEHTAMH I COCTaBJICHUS pabovell pOrpaMMBbl SIBUITHCH:

1. @enepanbHbIii  TOCYZAPCTBEHHBI 00pa3oBaTEeNbHBIA CTaHIAPT OCHOBHOTO OOIIEro

oOpa3zoBanus (yTBepxaAE¢H npukazoM MunoOpHayku Poccun Ne 1897 ot 17 nexadpst 2010 rona).

[D51eKTpOHHBII pecypc] Pexum JOCTYyIIA:
https://docs.edu.gov. ru/document/8f549a94f631319a9f7f5532748d09fa/
2. [IpumepHass ocHOBHasi oOpa3oBaTelbHAs MPOTpaMMa OCHOBHOTO 00IIero oOpa3oBaHMS.

OnoOpena pemieHreM (eneparbHOTO Y4eOHO-METOAMYECKOr0 OOBEAMHEHUS MO 00meMy 00pa30BaHUIO
(mpotokon ot 08 ampens 2015 r. u B pegakuuu  mporokoia Ne 1/20 ot 04.02.2020 denepanbHOTO
y4eOHO-METOAMYECKOTr0 00BEIUHEHUS MO o0IeMy o0pa3oBaHUIO) [DNeKTpoHHBIH pecypc| — Pexum
noctyna: https://fgosreestr.ru/registry/moon_ooo_06-02-2020/

3. [Tpuka3z MunucrepctBa npocsenienusi Poccuiickoit denepanuu ot 20.05.2020 Ne 254 "O6
yTBEpKACHUU (eAepalbHOrO MEepeuHs Y4EOHHMKOB, NOMYIICHHBIX K HCIOJIb30BAHUIO MPHU pealln3aluu
MMEIOIINX TOCYAAPCTBEHHYIO AaKKpPEIUTAlMI0 00pa30oBaTeIbHBIX IMPOrpaMM HavaJbHOTO O0OIIero,
OCHOBHOTO  OO0mIero, cpeaHero oO0mero o0pa3oBaHUS  OPraHU3alUAMU,  OCYHIECTBISIOMIUMU

00pa3oBaTEIbLHYIO NesATeTbHOCT" [DnexTpoHHbIN pecypc] — Pexum JOCTYTIA:
https://docs.edu.gov.ru/document/d6b617ec2750a10a922b3734371db82a/
4. OcHoBHast ~ oOpa3oBareiibHasi  MporpamMmMa  OCHOBHOTO  OOIIEro  0Opa3oBaHHS

MyHUIIMITaTBHOTO  00IIEe00pa3oBaTeNbHOTO  yupexaeHus: KOHCTaHTHHOBCKOW — CpeaHEH  IIKOJIBI
TyTaeBckoro MyHHUIIMIAIBEHOTO paiioHa (yTBepkaeHa mpuka3zom aupekropa Nel68/01-09 ot 31.08.2020
rojia)

S. ABropckas nporpamma (I'abpuensn O.C. Xumusa: 8 — 9 kiaccel: mporpammbl. — M.:
Hpoda, 2017.)

6. VYueOnsiit mman MOY Koncrantunosckas CIII va 2021-2022 yueGHbIN roj

7. Kanennapueiii yuebnsiii rpapux MOY Koncrantunosckas CII na 2021-2022 yueOHbIN
roj

Pabouas nporpamMmMa coctaBiieHa Ha 68 yacoe B roJ U3 pacueTa 2 yaca B HEJIENO.

Jlns peanuzanuu AaHHOM pabodeil MporpaMMbl KCIIOJIB3YETCS MaTepHallbHO-TEXHUYecKas 0asa
Ilentpa 0Opa3zoBaHMs €CTECTBEHHO-HAyYHOW W TEXHOJIOTMYECKOH HampaBieHHOCTH «Todka poctay.
JlabGopaTtopHble ONBITBI W J€MOHCTPAIIMOHHBIE 3KCIEPUMEHTBI, O00O3HAUeHHbIE acTepuckoMm (*),
IIPOBOJIATCS € UCIOJIb30BaHUEM L poBoii 1aboparopuu Releon n Habopa 1aTUMKOB.

st peanuzanuu padodeii mporpaMMel ucniosibdyercst Y MK, B cocTaB KOTOPOTO BXOJAUT YIEOHHUK:
Iabpuensn, O.C. Xumus. 9 knace: yueonuk / O.C.I'abpuensa. — M.:[Ipoda,2018. — 319,[1]c.: um.

emu:

1) ¢dopmupoBaHue cHCTEMbl XMMHUYECKUX 3HAHUI KaK KOMIIOHEHTAa €CTECTBEHHO-HAYYHON KapTHHBI
MUDA;

2) QopmupoBaHue ymMeHHsI 0€30MacHOT0 OOpalIeHHs C BEIIECTBAMM, UCIIOJIb3YEMBIMH B MOBCEIHEBHOMN
KHU3HH.

OcHOBHEBIE 3a1a4i U3YUYCHUA XUMHUH B HIKOJIC:

(1 ¢opmupoBaTh y oOyyaromuxcss yMEHHUs BHJETb M IOHMMATh IIEHHOCTH 0Opa30BaHUs, 3HAUUMOCTh
XUMHAYECKOTO 3HAHMS TSI KQXKIOTO YeJIOBEKa HE3aBUCHMO OT €ro MPOo(eCCHOHAEHON JIESTEINbHOCTH;

(] BOCHMTBHIBaTh YOEXKIEHHOCTh B TO3UTUBHOW pPOJIM XUMHHU B JKM3HH COBPEMEHHOTO OOIIECTBA,
HEOOXOMMOCTH TPAMOTHOTO OTHOIICHHUS K CBOEMY 37I0POBBIO U OKpYXKAIOIIeH cpejie;
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[l TpuUMEHATHh TNOJy4YEeHHBbIC 3HAaHUSA s 0E30MacHOr0 HCIOJIB30BAaHMS BEIIECTB U MaTepHajoB B
OBITY, CEJIbCKOM XO35HCTBE M Ha MPOU3BOJCTBE, PEIIEHHS NPAKTUYECKUX 3a7a4 B MIOBCEHEBHON XKHU3HH,
MPEAYNPEKACHNS SIBICHUN, HAHOCAIIUX BpPEX 310POBBI0 UYEIIOBEKA U OKPYKAIOILEH Cpere;

] pa3BuBaTh I[O3HABAaTEIbHBIC HMHTEPECHI, MHTEUICKTyalbHbIE U TBOPYECKHE CIOCOOHOCTH YYaIIUXCS
B IIPOLIECCE M3YyYEHUs MMH XUMUYECKOM HAyKH M €€ BKJIaJa B COBPEMEHHBIM Hay4YHO-TEXHUYECKUU
IIporpecc;

Ili1anupyembie pe3yJibTaThbl OCBOCHUS Y4eOHOI0 nmpeaMera « XuMHs»
Jluunocmuvimu pe3ynbTaTaMy U3Y4EHHUS MIpeIMeTa «XUMUs» B 9 Ki1acce ABIIAIOTCS CIAEAYIOLINE YMEHUS:

1. oco3HaBaTh €AMHCTBO U LEIOCTHOCTh OKPYXKAIOIIET0 MHPA, BO3MOKHOCTH €r0 IMO3HABAEMOCTH U
00BSICHUMOCTH Ha OCHOBE JIOCTH)KEHUIN HAYKH;

2. TIOCTENEHHO BBICTpanBaTh COOCTBEHHOE IEJIOCTHOE MHPOBO33pPEHHUE: OCO3HABATh MOTPEOHOCTH U
TOTOBHOCTh K CaMOOOpPA30BaHMIO, B TOM YHCJIE M B paMKaxX CaMOCTOSTEIILHOW JEATEIbHOCTH BHE
IKOJIBI;

3. OlLIEHMBATh >KU3HEHHBIE CUTYallMd C TOYKU 3peHHs 0e30macHOro oOpasa KHU3HU M COXpPAaHECHHUs
3JI0POBBS;

4. oleHUBATh 3KOJOTMYECKUM PUCK B3aMMOOTHOLIEHUN YEJIOBEKA U IIPUPOIBL.

5. (hopMUPOBATH IKOJIOTHUECKOE MBIILICHUE: YMEHUE OLEHUBATH CBOKO JIEATEIBHOCTh U MOCTYIKH
JIpYTUX JIIOJEM C TOYKM 3pEHUS COXPAaHEHHUs OKpYXKAlolled cpeabl - rapaHta >XKU3HU HU
Onaromnoiny4us Jrofei Ha 3emIe.

Memanpeomemnvimu pe3yabTaTaMu U3y4eHHs Kypca «XUMUs» SBIsETCS (POPMUPOBAHHE YHUBEPCATBHBIX
yueOHbIx nerictBuit (YY]I).
Perynarusueie YV /I:

1. camocTosATenbHO OOHApYX)UBaTh W (HOPMYIHUPOBATh Y4YEOHYIO MPOOJIEMYy, ONpPENENsTh LElb
y4eOHOM JeSATENHHOCTH;

2. BBIIBUTaTh BEPCHHM pELICHUS MpoOJeMbl, OCO3HABaThb KOHEYHBIN pe3yiabTaT, BBIOMpATh U3
HPEJJIOAKEHHBIX U UCKATh CAMOCTOSITENIbHO CPEACTBA JOCTUKEHUS LIEIIH;

3. cocTaBATh (MHIMBUIYaJIbHO WIH B TPYIIIE) IJIaH PEIICHUS TPOOIEMBI;

4. paboras 10 TUIaHy, CBEPATH CBOM JICHCTBUS C IIETBIO U, IPH HEOOXOAMMOCTH, UCTIPABIIATH OIIHNOKA
CaMOCTOSITENLHO;

5. B IManiore ¢ y4uTeleM COBEPIICHCTBOBATH CAMOCTOSTEIEHO BEIPAOOTAHHbBIE KPUTEPHH OIICHKH.

ITo3naBarenwubie YV /:

1. ananu3upoBath, CpaBHHMBATh, KiaccuuuupoBaTb W 0000maTh (akTbl U SBICHUS. BBIIBIATH
IIPUYUHBI U CIIEJCTBUS IPOCTHIX SIBICHUN.

2. OCYHIECTBJISTH CpaBHEHHE, KIacCH(UKAIIUIO, CAMOCTOATEIBHO BHIOWpAs OCHOBAaHHUS W KPUTEPUHU
JUISl YKa3aHHBIX JJOTHYECKHUX OIepaLuii;

3. CTpOUTH JIOTUYECKOE PpACCYXJICHHE, BKIIOYAIONICEe YCTAHOBICHHE MPHUYMHHO-CIIEJICTBEHHBIX

CBS3EH.
CO3/1aBaTh CXEMaTUYECKHUE MOJIENH C BbIIEJICHUEM CYILIECTBEHHBIX XapaKTEPUCTUK O0bEKTA.
COCTABJISATh TE€3HCHI, PA3JINYHbIE BUJIbI TUVIAHOB (IIPOCTHIX, CIOKHBIX U T.I1.).
npeoOpa3oBbIBaTh MHPOPMALIUIO U3 OJHOTO BUA B IPYroil (TaOIUIly B TEKCT U TIp.).
YMETh OMNpENeNsITh BO3MOXKHbIE HMCTOYHUKU HEOOXOAMMBIX CBEAECHUH, NPOU3BOJUTH IOMCK
uH(pOpMallii, aHAJTU3UPOBAThH U OLIEHUBATH €€ I0CTOBEPHOCTb.
KommynukaTusHeie YV /I:
CaMoCTOSATEIbHO OPraHU30BbIBaTh y4e€OHOE B3aUMOJICHCTBUE B TpylIe (ONpenenarbh OOIIHe ey,
pacnpenenaTs pojiau, JOr0OBapuBaThCsa APYT ¢ APYTOM U T.1.).
[IpenMeTHBIMU pe3ysibTaTaMU U3y4EHUs IPEeIMeTa SIBISIOTCS CIEAYIOIUE YMEHUS:
1. oco3HaHue poOJIH BELIECTB:
- OIPENENSTh POJIb PA3IUNYHBIX BEIIECTB B IPUPOJIE U TEXHUKE;
- OOBSICHATD POJIb BEIIECTB B X KPYTOBOPOTE.
2. pacCMOTpEHHE XMMHYECKHX TPOIIECCOB:
- IPUBOJIUTH IPUMEPBI XMMHUECKUX MPOLIECCOB B IPUPOJIE;
- HAXO/UTh YEPThI, CBUAETEIBCTBYIONINE 00 OOIIMX MPU3HAKAX XMMUYECKHUX MPOLIECCOB U UX PA3IHUHUSX.

3. HCIIOJIb30BaHNE XUMUYECKUX 3HAHHUN B OBITY:

— 00BSACHATH 3HAYCHHE BEILECTB B KU3HU U XO3AHCTBE YeIOBEKa.

4. 00BACHATH MUP C TOYKU 3PEHUSI XUMUU:

No ok



— IIEPEYMCIIATh OTJINYUTEIbHBIE CBONCTBA XUMUYECKUX BEILIECTB;
— pa3nu4aTh OCHOBHBIE XMMUYECKHE MTPOLIECCHI;
- OIPEJENATh OCHOBHBIE KJIaCChl HEOPraHUYECKUX BELIECTB;
- IOHUMATh CMBICI XUMHUYECKUX TEPMUHOB.
5. OBJIAJICHUE OCHOBAMM METO/I0B IIO3HAHMSI, XapaKTEPHBIX JJIs1 ECTECTBEHHBIX HAYK:
- XapaKTepHU30BaTh METOJbl XUMUYECKON HayKu (HaOI0JeHUE, CpaBHEHUE, SKCIIEPUMEHT, U3MEPEHHUE) U
UX pOJIb B IO3HAHUU ITPUPOJIBI;
- IPOBOJUTH XUMUYECKHE OMBITHI U SKCIIEPUMEHTHI U OOBSICHITD UX PE3YJIbTATHI.
6. yMeHHME OLIGHUBATh IIOBEJICHHE 4YelOBeKa C TOYKM 3PEHUS XHMMHUYECKOH Oe301MacHOCTH 110
OTHOLLIEHHUIO K YEJIOBEKY U MPUPOJE:
- WCIIOJNIb30BaTh 3HAHUS XHMHUU TPH COOJIIOJICHUM TPABWJI HCIIOIB30BAaHUSA OBITOBBIX XHMHUYECKHX
Mpenaparos;
— pas3ynyaTh OnacHble U 0€30I1aCHbIE BELIECTBA.
IIpeomemnoimu pe3yabTaTaMi U3y4EHUS MPEIMETa ABISIOTCS CIeYIONINEe YMEHHUS:
e  OCO3HAHHE POJIU BEIIECTB:

- OIIPEJEIIATH POJIb PA3JINYHBIX BEIIECTB B IPUPOJIE U TEXHUKE;
- 00BSACHATD POJIb BEIIECTB B UX KPYTOBOPOTE.

PacCMOTPEHHE XUMHUYECKHUX MTPOLIECCOB:
- IPUBOJIUThH IPUMEPBI XMMUUYECKUX MPOLIECCOB B IPUPOJIE;
- HAXOJUTh YEPThl, CBHUJETEIBCTBYIOUIME OO0 OOIIMX MPU3HAKAX XUMHUYECKHUX MPOILECCOB M HX
pa3InuusXx.

MCIOJIb30BaHNE XUMUYECKUX 3HAHUM B OBITY:
— OOBACHATH 3HAUEHUE BEIECTB B KU3HU U XO31CTBE YEJIOBEKA.

OOBSCHATH MUP C TOUKHU 3PCHUSI XUMHUU:
— IePEUYUCIIATh OTINYUTEIbHbIE CBOMCTBA XUMUYECKHUX BEIIECTB;
— pa3au4aTbh OCHOBHbBIE XUMUYECKUE IIPOLIECCHI;
- OIPEJEINIATh OCHOBHBIE KJIACChl HEOPTaHUYECKHUX BEIIECTB;
- IOHUMATh CMbICI XUMHYECKUX TEPMUHOB.
e  OBJI3JICHHE OCHOBaMHU METOJIOB IT0O3HAHHUS, XapaKTEPHBIX JUIsl €CTECTBEHHBIX HAYK:
- XapaKTepu30BaTh METOJbl XHUMHUYECKONW Hayku (HaOmoJeHHe, CpaBHEHHE, HKCIEPHUMEHT,
U3MEPEHUE) U UX POJIb B O3HAHUU IPUPOJIBI;
- IPOBOJIUTH XUMUYECKHE OMBITHI U SKCIIEPUMEHTHI U OOBSICHATH UX PE3YJIbTATHI.

YMEHHE OLIEHUBAaTh IIOBEJICHHWE YEJIOBEKAa C TOYKHU 3pEHUs XUMHUYECKOH O€30MacHOCTH 10

OTHOIIECHHUIO K YEJIOBEKY U IIPUPOJE:

- UCIIOJIb30BaTh 3HAHMSI XUMUU NPU COOIIOJCHUM MPABUJI MCIOIb30BaHUS OBITOBBIX XUMHUYECKHX
Mpenaparos;

— pa3nuyarh onacHble U 0e30IacHbIe BEIIECTBA

BbinmyckHUK HayumMTCs:

* IOHUMATh:

— XHMMHYECKYI0 CHUMBOJIUKY: 3HAaKH XHUMHUYECKHX OJJIEMEHTOB, (GOpPMYJbl XHMHUYECKHUX BEIIECTB,
YPaBHEHHsI XMMHUUECKHUX PEaKIIN;

— Ba@XHEWIIME XUMHUYECKHE TIOHATHUS: BEIIECTBO, XHWMHUYECKUH DJIEMEHT, aToM, MOJIeKyJa,
OTHOCUTEJIbHBIE AaTOMHasi W MOJIEKYJSIpHAs MacChl, WOH, KaTHOH, AaHHMOH, XHMHYECKas CBS3b,
ANEKTPOOTPHULATEILHOCTD, BAJIECHTHOCTh, CTENIEHb OKUCIIEHUS, MOJIb, MOJISIPHAs Macca, MOJISIPHBII 00BEM,
pacTBOpBI, DJIEKTPOJIUTBI W  HEDJIEKTPOJIMTHI, JJIEKTPOJIMTUYECKAS JUCCOLMALMS, OKUCIUTENb U
BOCCTaHOBHUTEJb, OKHCIIEHUE U BOCCTAHOBIIEHUE, TETIOBOM 3 (eKT peaklny, OCHOBHbBIE TUIIBI pEaKIIUN B
HEOPraHUYECKON XUMUU;

— (GOpMYJIMPOBKM OCHOBHBIX 3aKOHOB M TEOPHH XHMHHU: aTOMHO-MOJIEKYJSIPHOTO YYEHHS; 3aKOHOB
COXPAHEHHs MacChl BELIECTB, MIOCTOSHCTBA COCTaBa BELIECTB, ABOraapo; nepuoanudeckoro zakona J[. M.
MenpeneeBa; TeOpUU CTPOCHHS aToMa W YYEHHUS O CTPOCHHMM BEIIECTBA; TEOPUM 3JIEKTPOIUTHUECKOMN
JUCCOLMAIMHI U YYEHUSI O XUMHUYECKON PEaKIINH;

* Ha3bIBaTh: — XMMHMUYECKUE DIEMEHTHI;

— COEIMHEHHUS N3YYEHHBIX KJIACCOB HEOPraHUYECKHUX BEIIECTB;

— OpraHMyeckue BellecTBa MO HX ¢opMyne: MeTaH, 3TaH, ITHJICH, ALETUJIeH, METaHOJ, ATaHOI,
IJIMLIEPHH, YKCYCHAs! KUCIIOTa, MII0KO03a, Caxapo3a;



* O0BSCHSATD:

— (U3UYECKUIA CMBICTT aTOMHOTO (TIOPSIKOBOTO) HOMEpPAa XWMHYECKOTO AJIEMEHTa, HOMEpa TPYIIbl U
MepruoJia B MEPUOJUYECKON CUCTEME XMMHUYECKUX 3eMeHTOB [[. M. MeHneneeBa, K KOTOPBIM 3JIEMEHT
MPUHAJICIKUT;

— 3aKOHOMEPHOCTH M3MEHEHUSI CTPOCHHSI aTOMOB, CBOMCTB 3JIEMEHTOB B Ipejefiax MajbIX MEPUOJIOB U
A-Tpyni, a TaKKe CBOMCTB 00pa3yeMbIX UMHU BBICIIMX OKCHUJIOB U THIPOKCHJIOB;

— CYIIHOCTb MPOIIeCcCa MIEKTPOIUTHICCKON JTUCCOIUAIIUU U PEaKIIi HOHHOTO OOMEHa;

* XapaKTE€pPU30BaTh:

— XHMMHYECKHE 3JIEMEHTHI (OT BOAOPOJA JO KaJbLMsl) HA OCHOBE HMX IOJIOKEHHUS B MEPUOJUYECKON
cucTeMe XuMu4eckux 3neMeHToB J1. M. MeHnneneeBa 1 0COOEHHOCTEHN CTPOEHHUS UX aTOMOB;

— B3aMMOCBSI3b MEXK]ly COCTaBOM, CTPOCHHEM U CBOMCTBAMU HEOPTraHUYECKUX BEUIECTB;

— XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHUYECKHX BEIIECTB (ITPOCTHIX BEUIECTB — METAIIJIOB
U HEMETAIJIOB, COCIMHEHUNH — OKCHIOB, KHCIIOT, OCHOBaHUW, aM()OTEPHBIX OKCHIOB U THIPOKCHJIOB,
coJiei);

* ONPENEIIATH:

— COCTaB BEIICCTB 1O UX (hopmysam;

— BAJICHTHOCTH W CTCICHU OKUCIICHUS 3JICMCHTOB B COCAUHCHUH;

— BHUJIBl XUMHUYECKOM CBS3U B COCAUHCHUSIX;

— THUIBI KPUCTAIUTMYECKUX PEIIETOK TBEPABIX BEUIECTB;

— NPUHAJIEKHOCTh BEIIECTB K ONPEIEIEHHOMY KJIACCy COETMHEHUIA;

— TUIBI XUMUYECKUX PEaKIIUiA;

— BO3MOXHOCTh MPOTEKAHMS PEaKIIMii HOHHOTO OOMEHa;

* COCTaBJISITh:

— CXEMbI CTPOCHUS aTOMOB MEPBBIX JBAAIATH 3JIEMEHTOB niepuoandeckon cuctemsl Jl. . Menpaeneena;
— (opMysIBl HEOPTAHUYECKUX COSAMHEHNUN N3YYCHHBIX KJIACCOB BEIICCTB;

— YpaBHEHMSI XMUMHMYECKUX PEAKIHMi, B TOM YHUCJIE OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX, C MOMOUIBIO
MeTOo/1a JEKTPOHHOTO OalaHca;

* 0e30IMacHO 00paIaThCs:

— C XMMHMYECKOH MOCy101 1 1TabOpaTOpHbIM 000pYy/I0BAaHUEM;

* IPOBOJIUTh XUMUYECKUH SKCIIEPUMEHT:

— MOATBEPKIAOIMINN XUMUYECKUI COCTaB HEOPTaHUYECKUX COCTMHEHUH ;

— TOATBEPKIAOIINNA XUMUYECKHE CBOMCTBA M3YYEHHBIX KJIACCOB HEOPraHMYECKUX BELIECTB; — IIO
MOJTYYEHUI0, COOMPAHHIO U PACTIO3HABAHHIO Ta3000pa3HBIX BEHIECTB (KUCIOPO/Ia, BOAOPO/A, YIIIEKUCIOTO
rasza, aMMHaka);

— TI0 OTPEACIICHUIO XJIOPH-, CyJIbdaT-, KapOOHAT-MOHOB M MOHA aMMOHHS C TIOMOIIIO KaYeCTBEHHBIX
peaKLuii;

* BEIYHCIIATD:

— MAacCOBYIO JIOJIF0 XUMUYECKOTO 3JIEMEHTa 1o (hopMyIie COeTUHEHUS;

— MAacCOBYIO JIOJIIO BEILIECTBA B PACTBOPE;

— Maccy OCHOBHOTO BEILIECTBA 110 U3BECTHOM MACCOBOM J10JI€ TPUMECEN;

— 00BEMHYIO JIOJII0 KOMIIOHEHTA Ta30BOM CMECH;

— KOJIMYECTBO BEIIEeCTBa, 00OBEM WIIM MAacCy BEIIeCTBAa MO KOJWYECTBY BellecTBa, 00BEMY WM Macce
peareHTOB WJI MPOAYKTOB PEAKIIHH;

* HCIOJIb30BaTh MPHUOOpPETEHHBIC 3HAHUS M YMEHHUS B MPAKTUYECKOW JESITENbHOCTH W TOBCEIHEBHOM
JKH3HU:

— n71s1 6e301MacHOro OOpalleHus ¢ BEIIeCTBaMU U MaTepuaiaMH B MOBCEIHEBHOW >KU3HU U TPaMOTHOTO
OKa3aHMs TIEPBOU MMOMOIIIH MPU 0’KOTaX KUCIOTAMHU U MIEI0YaMU;

— JUIs1 OOBSICHEHUSI OT/ICTIbHBIX (PaKTOB M MPUPOIHBIX SIBICHUMN;

— JUI KpUTUYECKOU OIEeHKH WH(POpPMAIIUK O BEIIECTBAX, HCTIOIb3yEMbIX B OBITY.

Boinycknuk nosiyuum 603mo0x4cHOCHIb HAYYUMBCA:

* Xapaxkmepuzo8amsv OCHOBHble MemoObl NO3HAHUSA XUMUYECKUX 00beKmog: HabaooeHue, usmepeHue,
IKCHEPUMEHM, MOOENUPOBAHUE;

* pasiuyame Xumuyeckue oovekmol (6 cmamuxe):

— Xumuyeckue 21eMeHmul U NPOCmvle 8eujecmeaa;



— Memannvl U HeMemasnsl (U XapaKkmepuszo8ams OMHOCUMENbHOCIb NPUHAOIEHCHOCU MAKUX 00bEKmMOo8
K MOt unu uHou epynne);

— opeaHuyecKue u Heop2aHuuecKue cOeOUHeHUsl,

— 2UOPOKCUDBL (KUCTIOPOOCOoOepIHcauue KUCTOMbl, OCHOBAHUSL, aMpomepHbvle 2UOPOKCUObL);

— OKCUOblL Heconeobpaszyouue u coreobpaszylowjue (KUCI0mHble, OCHOBHbIE, amgomephbie),

— BANIEHMHOCMb U CMeNneHb OKUCTeHUS,

— cucmemamuyeckue U mpueUaiIbHvle MepMUHbL XUMUYECKOU HOMEHKIAMYpbl,

— B3HAKOBYI0 cucmemy 6 Xumuu (3HaKu U ¢Hopmyavi, UHOEKCbl U KOIDduyuenmol, cmpyKmypHvie u
MONEeKYNAPHbLE POPMYIIbL, MONEKYIAPHBIE U UOHHbIE YDAGHEHUS peaKyull, NOJIHble U COKPAUWEHHbIEe UOHHbLE
VPasHeHus. peakyuti, mepmMoxXumMuiecKkue ypasHenus, 0003HAYeHUus CmeneHy OKUCIeHUs U 3apsaoa UOHA 8
Gopmyne xumuueckozo coeouHeHus);

* pasiuyame xumuyeckue 0oveKkmol (6 OUHaAMuKe):

— @usuuecKkue u XumuyecKue cmopoHsvl NPOYeCco8 pacmeopeHust U OUCCOYUAYUU,

— OKUCTIUMENIbHO-80CCMAHOBUMETIbHBLE PeAKYUU U peaKyuu 00MeHa;

— cXeMbl U YPAGHEeHUsL XUMUUECKUX PeaKyull;

* COOMHOCUMD:

— 9K30mepMuiecKue peakyuu U peaKyu 20penus,

— Kamanumuyeckue u pepmeHmamuervle peakyuu,

— Memaini, OCHOBHbIU OKCUO, OCHOBAHUE, COTb;

— HeMemau, KUCIOMHBIU OKCUO, KUCIOMY, COb;

— cmpoeHue amoma, U0 XUMU4eCcKol C6:A3u, Mun KpUCMaiIudeckol pewémky u gusuieckue ceolcmaed
gewecmaa;

— HaxooicoeHue 21eMeHmMos 8 NPupooe U NPOMbLULIEHHbLE CNOCOObL UX NOJYYEeHUsL,

— HeobX00UMOCMb XUMUYECK020 NPOU3B00CMEA U mpebdO8anull K OXpane oKpyicarouell cpeovl,

—  HeoOX00UMOCMb  NPUMEHEHUs. COBPEMEHHbIX Gewecme U Mamepuanog u mpeboeanull K
300p08bechepedCceHurO,

* 8bI0BU2AMb U IKCNEPUMEHMANLHO NPOBEPSIMb 2UNOME3bl 0 XUMUYECKUX CBOUICEAX 8eUjecms Had OCHOGe
Ux cocmasa, cmpoeHus U NPUHAONEHCHOCMU K ONPeOeNéHHOMY KIaccy (epynne) eujecmas;

* NPOCHO3UPOBAMb CHOCOOHOCMb Gewecmea NpPosAEIAmb OKUCIUMENbHbIE ULU 80CCMAHOBUMENbHbIE
ceolicmea ¢ y4émom cmeneHell OKUCIEeHUs JJIeMEeHMOo8, 8X00AUX 8 e20 COCMA8, a Makice NpooyKmos
COOMBEMCMBYIOUUX OKUCTUMENbHO-80CCMAHOBUMENbHBIX PEAKYULL,

* COCMABIAMb YPaGHeHUs. peakyuti ¢ yyacmuem munuyHulX oKuciumesneli U 60CCmanosumerneli Ha 0CHO8e
NEKMPOHHO20 bananca,

* onpeodensims 803MONCHOCMb NPOMEKAHUSL XUMUYECKUX Peakyull Ha OCHO8€e IIeKMPOXUMULECKO20 padd
HANpAXCeHUU Memaios, psioa 31eKmpoompuyamenrbHOCmy HeMemanios, maoiuysl pacmeopumocmu u
Yuéma ycnosuti nposederUs: peakyuil;

* IPOBOOUMD PACUEMBL NO XUMUYECKUM DOPMYIAM U YPABHEHUAM. — OJisl 8b1800A POPMYNbl COCOUHEHUS.
10 MACCOBbIM O0JIAM INEMEHMO8;

— 07151 NPUCOMOBIIEHUS PACMBOPA C UCNONIb308AHUEM KPUCMATIO2UOPAMO8,

— 07151 HAX0MHCOeHUsl 00U 8bIX00A NPOOYKMA PeaKyuu N0 OMHOWEHUIO K MeopemuyecK 803MONCHOMY;

— ¢ ucnonvzosanuem npasuia I eti-/Iroccaka 06 00bEMHBIX COOMHOUWEHUAX 2A308;

— C UCNONIBL308AHUEM NOHAMUL (KMOJIbY, (MMOJIbY, «YUCTO A802a0pO»;

— 1O MEPMOXUMUYECKUM YPABHEHUIM PEaKyull;

*  NPOBOOUMb XUMUYECKUN IKCNEPUMEHM C HEYKOCHUMENbHbIM COON00eHueM Npauil  mMexHUKu
bezonacnocmu:

— N0 YCMAHOBNIEHUIO KAYeCMBEHHO20 U KOTUYECHBEHHO20 COCMABA COCOUHEHUS,

— NpU BbINOTHEHUU UCCTE008AMENLCKO20 NPOEKMA,

— 8 0OMAWHUX YCLOBUSX,

* UCNONBL308aMb NPUOOPeMEHHBIE KIlOUegble KOMNemeHyuu O/ GbINOJIHEHUs NPOeKMo8 U YYeOHO-
Uccne008amenbCKux pabom no u3yyeHuIo c8oLUCms, cnoco608 NONyUeHUs U pACNO3HABAHUS 8eUeCs;

* onpedensimvb UCMOYHUKU XUMUYECKOU UHGOpMmayuu, npeoCmasisims CRUCOK UHDOPMAYUOHHBIX
pecypcos, 8 mMOM Hucie U HA UHOCMPAHHOM A3blKe, 20MO8UMb UHGOPMAYUOHHBI NPOOYKM U
npe3eHmosams e2o,

* 00bLEeKMUBHO OYEHUBAMb UHDOPMAYUIO O BeWecmsax U XUMUYECKUX NpPOYeccax, Kpumuiecku
OMHOCUMbCA K NCEBOOHAYYHOU UHGOpMayuu, HedobpOCOBeCMHOU peKiame 6 CpeoCmeax MAacco8ou
ungopmayuu,



* co30a6ams MOOeU U cxembl OJisl peuterHun yll€6Hbl)C U NO3HABAMENILHBIX 3A0aH.

Conepxanue
BBenenue. O0masi XapakTepucTHKA XUMHYECKHUX JIEMEHTOB M XMMUYECKUX peakuuii (5 v).
XapaKkTepUCTHUKA JJIEMEHTA 110 €ro I0JO0KEHUIO B lleproanyeckoi cucreMe XMMHYECKUX 3JIEMEHTOB /.
N. MenneneeBa. CBONCTBA OKCUIOB, KUCIOT, OCHOBAHUN M COJIEW B CBETE TEOPHUM AIIEKTPOIUTHUYECKOMN
JUCCOLMAIMUM M OKHUCJICHUS-BOCCTAHOBJIEHUs. ['€HeTMdyecKuil  psAl  IEPEeXOJHOro  3JIEMEHTA.
[lepuonnueckuit 3axkoH u Ilepmonmueckas cucrema xumuueckux sieMeHToB J[. W. MeHnneneesa.
XuMHYeCKass OpraHu3alysl KUBOM M HEXKHUBOM NMPUPOJbI. XUMHUUYECKHUM COCTAB s/pa, MAHTUU U 3€MHOHN
KOpbl. XMMHYECKHE 3JIEMEHTHI B KJIETKaX >KUBBIX OpraHu3MoB. Makpo- u MHKpodsieMeHThl. O0o01ieHne
CBEJICHUM O XUMUYECKUX PEAKIUAX.
JlaGoparopuble onbIThl. 1. [lodydyeHwe THAPOKCHMIA ILIMHKA M HMCCIEAOBAHUE €ro CBOMCTB.
2.MopenupoBanue nocrpoenus Ilepuonnueckoit cucreMsl xumuueckux anemeHToB . M. Menneneesa. 3.
3aMeliieHue Kene3oM Meau B pactBope cynbdara meau (11).
Tema 1. Merasisl (18 4)
[Tonoxenne wmeraioB B Ilepmoanueckoil cucrteme xumuueckux snemeHtoB JI. M. Menneneesa.
Merammnyeckass KpUCTAIMUECKasT pelIeTKa U MeTaUTMuecKass XuMudeckas cBs3b. O0mue (uszndyeckue
cBoiictBa MeTtauioB. CIlaBbl, WX CBOMCTBA M 3HAUYe€HHE. XUMHUYECKHE CBOMCTBA METANIOB Kak
BOCCTAHOBHUTEJEH, a TAK)KE B CBETE UX IMOJOXKEHUS B JIEKTPOXMUMHUECKOM Py HANpsKEHUN METaJuIoB.
Koppo3us MeramnoB u cnocodbl 60ps0bI ¢ Hell. Mertasuibl B npupojae. O0mue crnocoObl UX MOTyYeHUsI.
OOmrast XapakTepUCTHKA IIEIOYHBIX METaIoB. MeTtaiuisl B npupoze. OOmme crnocoObl WX MOTyYSHHUS.
Crpoenue atomoB. lllenounble MeTamibl — MOPOCThIE BeLIECTBA. BakHeillne COEIMHEHHS IIETOYHBIX
METaJUIOB — OKCH/IbI, TUAPOKCHJIBI I CONU (XJIOPHUIBI, KapOOHATHI, CyIb(aThl, HUTPATHI), UX CBOWCTBA U
NpUMEHEHHEe B HapoAHOM Xxo3saicTBe. Kamwmiinplie ymoOpenus. OOmias XapakTEpHUCTHUKa DIIEMEHTOB
rnaBHoil noarpynnsl Il rpynmel. Ctpoenue atomoB. lllenouHo3emenbHble MeTaIBl — HPOCTHIE
BellleCTBA. BakHelllne COEIUHEHHUs IIEIIOYHO3EMENbHBIX METAJIOB — OKCHJbI, THAPOKCHIBI U COJIU
(xmopuasl, KapOOHATBI, HUTPATHI, Cyabdarel, (ocdarbl), UX CBOHCTBA W NPHUMEHEHHE B HAPOTHOM
xo3siictBe. Amomunuii. CTpoeHue aroma, GU3MYECKHE U XUMHUYECKHE CBOMCTBA MPOCTOrO BEIIECTBA.
CoenvHeHUs allOMUHUST — OKCHJ M THUJIPOKCHJ, MX aM(OTepHbI xapakrtep. Baxueimue conu
amomunus. [Ipumenenue amomunus U ero coenuHeHuil. JKemezo. Ctpoenue atoma, (pusmveckue u
XMMHUYECKHE CBOICTBa npocToro Beniectsa. ['enernueckue psiupl Fe+2 u Fe+3. Baxueiiue conu xxenesa.
3HaueHue Kele3a U ero COSAMHEHHUM AJsl MPUPOAbI M HApOAHOro Xxo3sicTBa. JlemoHcTpanuu. O6pasibl
IIEJIOYHBIX W IIEeJ0YHO3eMEeNIbHbIX MeTaiioB. OOpa3ipl ciiaBoB. B3aumoneilcTBue HaTpus, JUTHS U
Kalplus C BOAOW. B3ammonelicTBue HAaTpus M MarHus C KHUCIOPOAOM. B3ammonelcTBue METauIOB C
Hemetaiiamu. [lonydyenue runpoxcunos xenesa (I11) u (I11).
JlabopaTopubie omnbIThl. 12. B3auMopelcTBHEe pPAacTBOPOB KHCIOT W cojled ¢ Mertautamu. 13.
OznakomiieHue ¢ pyaamu xkene3a. 4. OkpamivBaHWe TUTAMEHH COJISIMH IIEJOYHBIX METaJIoB. 15.
B3aumopeicteue kanbius ¢ Bonoi. 16.Ilonydenne ruapokcuaa Kaiablys U MCCIEA0BAaHUE €r0 CBOMCTB.
17. Ilony4yeHue ruApOKCUAA ATIOMUHHUS M HCCIeloBaHUE ero cBOMCTB. 18. B3ammoneiicTBue xenesa c
consiHoM kucnoTou. 19. [Monyuenue runpokcunos xenesa (11) u (1) u uzydenue ux cBONCTB.
IMpakTuueckas padora Nel «[lonydyeHne coequHeHN METAJUIOB U U3YYE€HUE UX CBOMCTBY.
Tema 2. Hemerasisbl (29 1)

OO6m1ast xapakTepUCTUKa HEMETAJIOB: MOJIoKeHHe B [leproanueckon cucteMe XUMHUECKUX 3JIEMEHTOB /.
N. MenzaeneeBa, OCOOEHHOCTHM CTPOEHHUS AaTOMOB, 3JeKTpooTpuuartensHocTh (D0) Kak Mepa
«HeMeraimmyHocTy, psaag 0. Kpucramimueckoe CTpOEHHE HEMETaUIOB — TIPOCTHIX BEIIECTB.
Annorponus. ®usnueckue cBoiicTBa HeMeTalIoB. OTHOCUTEIBHOCTD MOHATHH «METAIUI» U «HEMETaJD».
Bonopon. ITonoxenue Bogopona B Ileproanueckoi cucreme xuMudeckux 3neMeHToB /1. 1. Menneneesa.
CrpoeHne aroma ¥ MoJieKynbl. PU3NYECKME M XMMHUYECKHE CBOWCTBA BOJOPOJ]A, €r0 IOJIyYEHHE H
npuMmenenue. OOmas xapaktepuctuka rajgoreHoB. CtpoeHne aToMoB. [IpocThie BemiecTBa U OCHOBHBIE
COEJIMHEHUS TaJoreHoB, ux cBoiicTBa. Kpatkue cBenenus o xiope, Opome, dprope u ioxe. Ilpumenenue
TaJIOTEHOB U MX COEIMHEHMM B HapoJHOM xo3sucTBe. Cepa. CTpoeHHe aToMa, aluIOTPONUs, CBOMCTBA U
npuMeHenne pombuyeckoit cepbl. Oxcuabl cepsl (IV) u (VI), ux momydenue, cBoiCTBa U MPUMEHEHHE.
CepHas KHMCIIOTa U €€ COJIM, UX NPUMEHEHHE B HApOAHOM X03sicTBe. [Ipon3BOICTBO CEPHON KHMCIOTHI.
A3zor. CTpoeHue atoMa U MOJIEKYJIbI, CBOWCTBa IMPOCTOr0 BelIecTBA. AMMHAK, CTpPOEHHE, CBONCTBA,
nonydyeHue u npumenenue. Coau aMMOHHMsS, MX CBoiicTBa M mpumenenue. Oxcuasl azora (1) u (IV).
A30THas KuCJIOTa, €e CBOICTBa M MpuUMeHeHue. HuTpaTel U HUTPUTHI, MpolieMa UX COAepk aHHUS B



CEeNTbCKOXO3SUCTBEHHOM MpoAyKiuu. A3oTHble ynoOpenus. ®ochop. CrtpoeHue aroma, auiOTPOMNHUS,
cBoiicTBa Oenoro u kpacHoro ¢gocdopa, nx npumeHeHue. OCHOBHBIC coenuHeHus: okcua dhochopa (V) u
oprodochopnas kucinota, Gocharel. Dochopusie ynoopenus. Yriepon. CTpoeHHe aroma, ajuioTpOmus,
cBoiictBa Moaudukarnui, npumeHeHue. Oxcunbl yriepoaa (II) m (IV), ux cBoiicTBa W NpUMEHECHHE.
KapOonatel: KanbLUT, COfa, MOTAIll, UX 3HAYCHHE B MpPUPOJE M XU3HU uenoBeka. Kpemuuit. CtpoeHue
aToMa, KpUCTAaJUTMYECKUN KPpeMHUH, ero cBoricTBa U npuMeHeHue. Okcup kpemuus (IV), ero npupogabie
pazHoBuAHOCTH. CHiIMKaThl. 3HAYEHNUE COEUHEHUIM KpEeMHUsS B )KUBOW M HExMBOM npupoje. Ilonarue o
CIWJIMKaTHOM mpomblluieHHOCTU. [lemoHcTpanmu. OOpasubl TajlloreHOB — IPOCTHIX — BEIIECTB.
B3aumojeiicTBe TalOreHOB C HATpHEM, C AITIOMHUHHEM. BbhITecHeHHE XJIOpoM OpoMa WM HoAa W3
pacTBOpoB ux cojeil. BzaumopeiicTBue cepsl ¢ MeTallJIaMH, BOJIOPOAOM U KUCIOpoJoM. BzaumopeiicTeue
KOHLEHTPUPOBAHHON a30THOM KHCIOTHI ¢ Mezbto. llormomieHue yriem pacTBOPEHHBIX BEIIECTB WIIU
ra3oB. BoccranoBienue menu u3 ee okcuaa yriem. OOpasipl NPUPOTHBIX COEIMHEHUH XJIOpa, Cepbl,
docdopa, yriepona, kpemHuss. OOpa3nbl BAKHSUIIUX I HAPOJHOTO XO3SUCTBA CYNIb(ATOB, HUTPATOB,
kapOoHaToB, pocdaTtoB. OOpa3ibl CTEKIIa, KEPAMUKH, [IEMECHTA.
JlabopaTopubie omnbiTbl. 20. Ilonydenne u pacno3HaBaHue Bojopona. 21. HccnepoBanue
MMOBEPXHOCTHOTO HATSXKEHUS BOABL. 22.PacTBopeHre nepMaHraHaTa Kajivs Wik METHOTO KyIopoca B BOJIE.
23. T'mppatamus o6e3BokeHHoro cynbdara memau (II). 25. O3HakomiIeHHWE C KOJUIGKIMEH OBITOBBIX
¢buneTpoB. 26. O3HAKOMJICHHE C COCTAaBOM MHHEpadbHOM BOjbl. 27. KadecTBeHHas peakius Ha
rajjoreHua-uoHel. 28. Ilonmydyenue u pacnosHaBaHue kuciopozga. 29. I'opeHue cepbl Ha BO3JIyXe U B
kucnopone. 30.CoiicTBa paszbaBineHHON cepHoil kucinoTel. 31. M3ydeHue cBoiicTB ammuaka. 32.
PacnioznaBanue coseli ammonus. 33. CBolicTBa pa30aBIICHHON a30THOW KUCIOTHL. 34. B3ammoneiicTBue
KOHIIEHTPUPOBAHHOMN a30THOM KHUCIOTHI ¢ Meabto. 35. ['openue docdopa Ha Bozayxe U B Kucimopoje. 36.
PacniosznaBanue Qocdaros. 37. I'openune yris B kxuciopoge. 38. I[lomydeHue yroiapbHOW KHCIOTHI U
uzyuenue ee cBoiictB. 39. [lepexon xkapbonatoB B ruapokapbonatsl. 40. Pa3noxenue rumpokapOoHara
HaTpus. 41. IlonyyeHne KpeMHEBOI KUCIIOTHI U U3yUYEHUE €€ CBOMCTB.
IIpakTuyeckas padora.
Ned «DxcnepumenTanbHbie 3aaauu 110 Teme «Iloarpynmna kucmopoaa.
Ne5 «Ilomyuenne aMMHaka U U3y4eHHE €r0 CBOMCTBY.
Ne6 «Ilomyuenue okcuna yriepoaa (1V) u usyuenue ero cBoiicts. PacriozHaBanue kapOOHaTOB.
Ne7 «Pemenne skcrnepuMeHTaNbHbIX 3a1ad «llomydyeHue coenvHEHUH HEMETAUIOB U H3Y4YEHHE HX
CBOMCTB»

Tema Ne3 Oprannueckue Bemecrsa (10 4).

[Ipenmer wu3yueHuss opranuyeckol xumuu. OcoOeHHOCTH OpraHuyeckux BemecTB. OCHOBHBIE
IIOJIOKEHHS TEOpHUM XuMmudeckoro crpoeHus A.M. byrtnepoBa. IloHsTHEe TromMoOIOrM4yeckoro psnia.
CBoiicTBa aJIkaHOB, AJIKEHOB, CIUPTOB, KAPOOHOBBIX KUCIIOT, )KUPOB, OEIKOB, YIII€BOI0B, TOJUMEPOB.
Tema 4. O6001meHNe 3HAHUI IO XUMHH 32 KYPC OCHOBHO# 1IKO0JIbI. [ToAroroBKa K rocyiapcrBeHHOM

HUTOTOBOM aTTecTanuu (6 4)

[lepuonnueckuii 3axkoH u llepmoamdeckas cucrema xumudeckux odnemeHtoB JI. WM. Menpneneesa.
Ou3nYecKuil CMbICT MOPAIKOBOTO HOMEpA 3JEMEHTa, HOMEPOB IEpUOJia U TPYIIIbl. 3aKOHOMEPHOCTH
U3MEHEHHUs CBOMCTB JJIEMEHTOB M UX COCOUHEHMM B NEPUOAAX W IpyNNax B CBETE NPEACTABICHUH O
CTPOCHHHM aTOMOB 3JIEMEHTOB. 3HAYEHHE MEPUOJUYECKOrO 3aKOHA. BUabl XMMHUYECKUX CBSI3€H M THIIbI
KPUCTAINTMYECKHUX PEIIeTOK. B3auMOCBsI3b CTpOEHUsI U CBOMCTB BemlecTB. Kimaccudukanms XUMHUECKUX
peaxkuuii Mo pa3IM4HbIM MPU3HAKAM (YUCIIO U COCTaB Pearupyroumx 1 00pa3yoluxcs BeIecTB; Halluune
rpaHuibl paszena ¢a3; TEeIIoBOM »(PQeKT; W3MEeHEHHE CTENeHeW OKHCIEHHsS aTOMOB; HCIIOJIb30BaHHE
KaTaJan3aTopa; HarpaBieHHe npoTekaHus). CKOPOCTh XMMUYECKUX peakluuidl U (aKTopbl, BIUSIOUINE Ha
Hee. OOpaTUMOCTh XUMHUECKUX pEeakIMii U cnocoObl CMEIIEeHUs] XUMUYECKOro paBHoBecus. IIpocteie u
CIIOKHBIE BellecTBa. MeTaibl 1 HeMeTauibl. ['eHeTnueckue psiabl MeTalljia, HeMeTalla U IepexoIHOTOo
MmeTauia. OKCUABI U THIPOKCUABI (OCHOBAaHUS, KUCIOTHI, aM(pOTepHbIe THAPOKCUIbI), conu. VX cocTas,
KJaccupuKalysg U o0IIrMe XUMHUYECKHE CBOWCTBA B CBETE€ TEOPUU DJIEKTPOIUTHUECKON NHUCCOLMALUU U
OKHCJINTEIBHO-BOCCTAHOBUTENIBHOIO IIPOLIECCA.



TeMaTHuyeckoe NIIAHMPOBaHUE

N3 Hux
Ne HaunmenoBanue Bcero
wn TeMbI 4ACOB IIpakTHyeckue Koutpoabubie | O6opynosanue TP
padoThI padoThI
1. | IloBTOpeHue JlaTuuk TeMrneparypbl
OCHOBHBIX BOIIPOCOB ) Jatuuk
Kypca 8 Kiacca AIIEKTPONPOBOJHOCTH
2. | Temal. No2. Tlonyuenue n
Meraiuibl 18 CBOICTBA Ne 1 Jaruuk
COEIMHEHUH AIEKTPONPOBOAHOCTH
METAJIJIOB.
3. | Tema 2. No 4.
Hewmeramibl DKCIepUMEHTAIbH
b€ 337241 110
teme: «[loarpynna
KHCIIOPOJA». JaTuuk xmnopua-
Ne 5. HMOHOB
29 DKCnepuMeHTalbH No 2 Hatunk
bI€ 3aJ1a4H 10 AIIEKTPOIPOBOIHOCTH
teme: «lloarpynisl Hatuuk pH
a30Ta " yriaepona». JlaT4ynuK HUTPAT-HOHOB
No 6. [Tonyuenue,
coOupanue u
pacno3HaBaHue
ra3os.
4. | Tema 3.
Opranunueckue 10
COEJIMHEHUS
5. | O6061enre 3HaHU’
10 XUMUH 32 KypC 6
OCHOBHOM IIKOJIBI

IToypouyHoe iIaHMpOBaHUE

NeNo JKCIHepUMEeHT: }
w/n Tema ypoka HN3yyaembie BONPOCHI . — neMoHCcTpauOHHBbII
JI. — 1abopaTopHbIi
1-2 ITepnonnueckuit 3axoH | [lepuognueckuit 3aKOH
u nepuoanueckas | J.M.Menneneesa. [Tepuonnueckas
CUCTEMa XMMHYECKUX | CUCTEMA XUMHUYECKHUX JIIEMEHTOB
JJIEMEHTOB .. MenneneeBa — rpaguyeckoe
J.M.Menneneesa B | oroOpakeHue Ilepuonnueckoro 3akoHa.
CBETE y4eHUs 0 | ®U3NYECKUIl CMBICI HOMEpa DJIEMEHTA,
CTPOCHHMH aToMa. HOMEpa Iepuoja ¥ HOMEpa TIpYIIIbI.
3aKOHOMEPHOCTH H3MEHEHUS CBOWCTB
AJIEMEHTOB B INEpUOAAX M TIpyMIax.
3nauenue Ilepronnueckoro 3akoHa U
NEPUOANYECKON CHUCTEMBl XMMHUYECKHUX
anemenToB JI.11. Menaeneena
3 XapakTepucTuka Crpoenne aToMa. Crpoenue | I. IlomydyeHne u wu3yueHue
3JIEeMEHTa [0  €ro | AJIEKTPOHHBIX O0O0JI0YEK aToMa MEepBBIX | XapaKTEePHbBIX CBOICTB
I0JIO’KEHHUIO B | 20 2IEMEHTOB NEPUOJUYECKON CUCTEMBI | OCHOBHOIO U KHCIIOTHOIO
MEPUOTNYECKOMN .M. MenneneeBa. Xapaktep MPOCTOTO | OKCHUJIOB, OCHOBAaHUW U KHUCIIOT
cUCTeMEe XMMHUYECKHX | BEILeCTBa; CpaBHEHHE CBOICTB mpocrtoro | Ha mnpumepax MgO u SOg,
HIIEMEHTOB BemectBa co  cpoiictBamu  mpocThix | Mg(OH)2 u H2SOg.




J.A.MeHnneneena.

BEIIECTB, OOPA30BaHHBIX COCETHUMU IO
MEPUOy AJIEMEHTAMHU; AHAIOTUYHO JUISI
coceneili mo mnoarpymnmne. CoctaB u
XapakTep BBICIIETO0 OKCHUA, TUIAPOKCHIA,
JIETYy4ero BOJOPOJHOTO COeNUHEHUS (JUIst

HeMeTaJUIoB).  ['eHeTHueckue  psibl
METaJlJIa U HEMETaJIA.
4-5 Xumuyeckas XuMuyeckass  OpraHu3aius  HEKUBOU
OpraHu3aius npupoabl. XUMHUYECKHUE DJIEMEHTHI B
MIPUPOJIBI. KJIETKax JKUBBIX OpraHU3MOB.
Xumnueckue peakuuu. | Makpoanementsl.  [lonAtne  cpengnen
CKOpOCTh XMMHYECKUX | CKOPOCTH XUMHUYECKOM peakuuu u e€
peakiuii. 3aBHCHMOCTH OT PAa3JIMYHBIX (PaKTOPOB.
Katanu3satopsl.”
MeTtanbl (184.)
1-2 [Tonoxenune wmeramnoB | [lonoxxkenue meramnoB B nepuoandeckoit | JI.2  OOpa3upl  pa3iuyHBIX
(6-7) |8 MIEPUOIUYECKON | CUCTEME XUMHUYECKUX 3JIEMEHTOB | METAJLJIOB.
cucteMe xumudeckux | JI.M.Menneneena. OcobeHHOCTH
3JIEMEHTOB CTPOEHUS aTOMOB METAJLJIOB.
JA.N.Menneneena, Merannuyueckas KpUCTAINYECKAs
CTPOCHHUE MX aTOMOB M | PEIIETKA M METAJUIMYeCKas XUMHUYEeCKas
¢busnueckue cBoiicTBa. | cBA3b. OOmMe (¢u3HuecKue CBOMCTBA
METaJUIOB.  3HAaY€HHWE  METAUIOB B
pa3BUTHH YEJIOBEYECKON UBHIIN3AIIH.
3-4 XuMHYECKHE CBOHCTBA | XMMHUYECKHE CBOHMCTBA MeTawioB kak | JI. B3aumoneiicTBue MeTalioB
(8-9) | meramnos. BOCCTAHOBUTEJICH. DJIEKTPOXUMHUYCCKHH | ¢ HEMETaJJIAMH.
DNEeKTpOXUMHUYECKUN | psa  HampsbkeHud MetawioB u o ero | JIL3 B3anmopeiictBue
psn HaIpSOKEHUW | UCTIONB30BAHUE I XapaKTEPUCTUKH | METANIOB  C  PACTBOPAMH
METaJIoB. XUMUYECKUX  CBOMCTB  KOHKPETHBIX | KUCIOT U COJEH.
METAJIOB.
5 Mertannst B mpupone. | Haxoxnaenne wmeramioB B mpupoae. | J. O6pasisl CIuiaBoB.
(10) | Conocobbl  mosyyenusi | CriocoObI MOJyYCHUS] METAJUIOB: IMUPO-,
MeTauioB. CIUIaBsl. TUAPO- U dJeKTpoMeTamutyprus. CruiaBsl,
uxX  Kimaccuukanus, CBOHCTBA U
3HAYCHHE.
6-7 [Ilemounsie MeTamibl U | CTpoeHUE aTOMOB IETOYHBIX MeTauioB. | /. O6pa3siib MIEJTOYHBIX
(11-12) | ux coemuHEHUS. [[lenounble  MeTaIBl —  MOPOCTHIE | METAIOB.  B3aumopeiicTBue
BEIIIECTBA, UX (PU3UYECKUE U XUMUYECKUE | HATPUS, JIUTUS C  BOJOM;
cBOMcTBAa.  Baxueillune  coequHEHUs | HATPUS C KUCIOPOIOM.
MIEJIOYHBIX ~ METAUIOB  —  OKcuisl, | Jl. O3HakomiIeHHE c
THJIPOKCHIBI M COJH, MX CBOMCTBa U | oOpa3namu MPUPOIHBIX
IIPUMEHEHNE B HAPOJHOM XO35HCTBE. COEIMHEHUI HATPHsL.
8-9 [IlenouyHO3eMeNbHbBIE Crpoenue aromMoB uieno4Ho3eMeNnbHbIX | [, O6pas3iibt
(13-14) | mertamisl u ux | meramioB. [llemoyHo3eMeNnbHbBIE METAIIBI | IIETOYHO3EMETBHBIX
COEJIMHEHHUS. — MPOCTHIE BEIIECTBA, UX (U3NYECKUE U | METAIOB.  B3aumoneiicTBue
XAMHUYECKHE CBOMCTBA. KaJdblUsl C BOJOW; MAarHusi C
KHUCJIOPOJOM.

10 Xunmuueckue Bemecra | [loryuenne wu  npumeneHune okcuaa | J1.4 O3HakomieHue c
(15) KaKk CTPOUTENbHBIE U | KalbIUs (Heraménoit U3BECTH). | oOpa3amMu MPUPOIHBIX
MOICIIOYHBIC [Tonyyenue w mpuMeHEHWE THAPOKCHU]IA | COSTUHEHUN KaJIbIIHSI.
Marepuabl (memn, | Kanpuus (rammenoi U3BECTH).
Mpamop, U3BECTHSIK). Pa3sHOBUIHOCTH THUIPOKCHUAA KaJbIIUS
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(13BEeCTKOBAs BOJIA, H3BECTKOBOE
MOJIOKO, TTYIIIOHKA).
11-12 | Amomunauii  u  ero | CtpoeHue aToma amoMmunus. | JI. Ilomydenue ruapokcuna
(16-17) | coenuueHwus. dusznueckue W XHUMHYECKHE CBOMCTBA | aTFOMUHUS " ero
QTIOMUHMSL - TPOCTOTO  BEIIECTBA. | B3AUMOJEHCTBHUE C paCTBOpaMu
O6siactTd ~ TpPUMEHEHUS  AJIOMUHUS. | KUCJIOT U IIET0YeH.
IIpuponnbie coeauHeHus amomuHus. | JI.4 O3HakoMJIeHHE c
Coeounenus anmomunus - oOkcud u | obpa3amu MPUPOTHBIX
2UOPOKCUO, UX ampomepHblil Xapakmep. | COSTUHEHUN aTFOMUHUS.
13-14 | XKeneso u ero | Ctpoenne aroma kene3a. Crenenu | . IlomydeHue TuapOKCHIOB
(18-19) | coemunenus.” okucineHuss kene3a. @Dusumueckue wu | xkenesa (1) u (1),
XMMUYECKHe  cBoiicTBa  xkeneza  — | JI.4 O3HakomieHue c
IIPOCTOTO BELIECTBA. Ob6nactu | oOpa3mamu IIPUPOIHBIX
MPUMEHEHHUS Kelle3a. COeIMHEHUH JKere3a.
Okcuabl W eudpokcudsvl — Kelesa.
Tenemuueckue paowr Fe** u  Fe*'.
Baoicneiiwue conu xcenesa.
15 [Tpaktuueckass pabota | [lomyuenue wu CBOWCTBa COEIUHEHUN
(20) | Ne2. METAJUIOB.
16 O6o06menne u | Pemenue 3ama4d u ynpaxHeHUH.
(21) | cucremaruzaius
3HAHUU o TeEME
«Merabiy.
17 KonTtponbaast pabora
(22) | Ne 1.
18 AHanu3 KOHTPOJIbHOM
(23) | paboTsL.
Hemetasuisbl (294.)

1 O6mas ITomoxxeHue HEMETAJIJIOB B | M. Komnexnus o0OpasioB
(24) | xapakTepucTHKa MEPUOUYECKON CHUCTEME XHUMHUYECKHX | HEMETAUIOB B Pa3JIMYHBIX
HEMETAIJIOB. HIIEMEHTOB J.N. MemnzeneeBa. | arperaTHbIX COCTOSTHUSIX.
OcoOenHoctu CTpOECHUS aTOMOB
HEMETAIJIOB. DIEKTPOOTPUIIATEIHHOCTH,

s ANEKTPOOTPHUIIATEIIHHOCTH.

Kpucrannmueckoe ctpoeHue HEMETAIOB
— TPOCTHIX BEHIECTB. Anromponusi.

Pu3nyeckue  CBOWCTBA  HEMETAJUIOB.

CocraB Bo3ayXxa.
2 Bonopon, ero | JIBOMCTBEHHOE IIOJIOXKEHUE BONOPOJA B
(25) dbuznveckue U | IEPUOAUYECKON CHCTEME XUMHUYECKUX
XMMHUYECKHE CBOMCTBA. | DJIEMEHTOB A N.Menneneesa.
Ou3nYeCcKue W XUMHYECKHE CBOMCTBA
BOJIOPO/Ia, €r0 MOJy4YeHUe, IPUMEHEHHE.
Pacno3znaBanue Bomopoa.
3 Bona. Bonoponno- | Ctpoenne  monekynbsl.  Bomopoanas
(26) | xummueckas CBSI3b. | CBSI3b. AHOManmu  BoAbl.  OdmcTKa
CBolicTBa BOALl. Boja | IUTHEBOU BOIEL.
B JKM3HU YEJIOBEKA.
4 O6mas Ctpoenne aromoB ramoreHoB u wux | Jd. OOpasusl ramoreHoB —
(27) | xapakTepucTuka creneHu okucieHus. CTpoeHUue MOJIEKYJ | MPOCTHIX BEIIECTB.
raJloreHoB. rajoreHoB. PU3NUECKHUE W XUMUUYECKHE

CBOMCTBA TaJIOTEeHOB. [Ipumenenue
rajoreHoOB U UX COCIUHEHUN B HAPOJHOM
XO3SHCTBE.
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S) CoenuHenus l'anorenoBogoponel u  ux cBoucrsa. | J. Iomydyenue xnoposonopona
(28) | ramorenos.” ["ajoreHuapt u ux CBOWCTBA. | © €r0 PpAacTBOPCHHE B BOJE.
[IpumeHenune coenvHeHH TajgoreHoB B | OOpasLbl IIPUPOAHBIX
HapoOAHOM  Xo3sWcTBe. KadecTBeHHas | COENUHEHUU XJI0pa.
peaxkuus Ha XJIOPUA-UOH. JI.7 KauecTBeHHas peakiusi Ha
XJIOPUJI-MOH.
6 Kucnopon, ero | Kucnopon B mnpupone. ®Pusuueckue u | . ['opeHue cepbl u xene3a B
(29) | dusmueckue U | XUMHYECKHE  CBOMCTBA  KHUCJIOPOJA. | KUCIOPOIE. [Tomyuenue
XUMHUYECKHE CBOICTBa. | ['OopeHME M  MEIJIEHHOE OKHCIIEHHUE. | KHCIopoJa pa3IokKEeHUEM
[Tonyuenue W NpPUMEHEHHE KUCIOPOJa. | IepMaHTraHaTa Kanus u
Pacnio3znaBanue kuciopoza. IepoKcuIa BOJIOPO/JA,
coOupaHue | pacro3HaBaHUE
KHCJIOPO/Ia.
7 Cepa, eé pusnuueckue u | Ctpoenne aroma cepel W crenenu | J. BsaumoneiictBue cepoel ¢
(30) | xumMHUECKHE CBOMCTBA. | OKUCIICHUSI CEpPbl. Awiomponusi cepwl. | METALIAaMH W KHUCJIOPOJIOM.
Xumnueckue cpoiictBa cepel. Cepa B | OOpasisl MPUPOAHBIX
npuposae.  buosornueckoe — 3Hau€HUE | COEAUHEHMM CEpBbl.
Cephl, eé pUMEHEHHE
(memepkypu3zarus).
8 OKCHIBI CEpPBI. Okcunet  cepet (IV) u  (VI), wux | /. I[lonydenue oxcupma cepbl
(31) nojyueHue, cBoiictBa W mnpumenenue. | (IV), ero B3aumojeiicTBHE C
Cepnucmas kucioma u eé cou. BOJIOH U CO MIENOYBIO.
9-10 | Cepnas kucnota u eé€ | CoiictBa cepHod kucnotel B cBete | J. OOpa3ipl BaKHEHIIUX 7S
(32-33) | conm. TECOPHUH JIEKTPOJIMTHICCKOM | HAPOIHOTO X03sHCTBa
JUCCOLIUAIIUU u OKHUCIIUTENbHO- | CYIb(paTOB. PazbaBnenue
BOCCTaHOBUTEJBHBIX peaKkuuii. | KOHLIEHTPUPOBAHHONW  CEPHOM
CpaBHeHue CBOMCTB | KUCJIOTHI. CoiicTBa
KOHLEHTPUPOBAHHON M pa30aBieHHOH | pa30aBieHHON CepHOM
cepHOl KHUCIOTHL. [IpuMeHeHHe CepHOIl | KUCIOTHI.
kucnotbl. Comu cepHoil kucinotel U ux | JI.8 KauecTBeHHas peakuus Ha
NpPUMEHEHHEe B HApOJHOM XO3SUCTBE. | CyIb(haT-HOH.
KauecTBeHHast peakuius Ha Cynb(aT-HOH.
11 [IpakTuueckass pabota | PemieHue sKCrepUMEHTANBHBIX 337a4 IO
(34) | No4.». teme: «[loarpymma Kuciaopoaay.
12 A3ot, ero ¢usnueckue | CTpoeHre atoMa M MOJEKYNbI a30Ta.
(35 |m xumudeckne | u3ndeckne W XUMHUYECKUE CBOWCTBA
CBOIICTBA. a3oTa B CBeTe MpEeACTaBIeHUH 00
OKHUCJIUTEIHbHO-BOCCTAHOBUTENBHBIX
peakuusx. Ilomydenume u mnpuMeHEHHE
azora. A30T B IpUPOJE U  €ro
OMOJIOTHYECKOe 3HAUCHHE.
13 AMMHak " ero | Ctpoenue MOJICKYJIbI ammuaka. | I. Tlomyuenue, cobupanue u
(36) | cBoiictpa.” duznueckue M XUMHYECKHUE CBOMCTBA, | pacliO3HaBaHUE aMMuaKa.
NoJlyueHue, coOupanue 1 pacrno3HaBaHue | PacTBopeHue ammmuaka B BOJE
aMMUaKa. Y B3aUMOJIEWCTBUE aMMHUaKa C
XJIOPOBOAOPOJIOM.
14 Conu aMmMOHUSL. CocraB, monyuyenue, ¢usnyeckue u |JI.9 Pacno3naBanue comeit
(37) XUMHUYECKHE CBOWCTBA COJICH aMMOHUS: | aMMOHHSI.
B3aUMOJICMCTBME CO  IIEJOYaMH U
pasyIoKEHHE. [Ipumenenue coneit
aMMOHUS B HAPOJHOM XO3SMCTBE.
15 Oxkcuapl azota (I1) w | Oxcuapl a3oTa. duznyecKue u
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(38) (IV).” XUMHUYCCKHE CBOWMCTBA OKCHJAa a30Ta
(IV), ero monyucHre U MPUMEHEHUE.
16 A3zotHas kucnora u e€ | CoctaB U XMMHU4YeCcKre cBoicTBa a3otHoM | Jl. Bzaumoneiictrue
(39) CBOMCTBA. KHCJIOTHI KaK dJIeKTposinta. OCOOCHHOCTH | KOHIIEHTPUPOBAHHOW a30THOMU
OKHUCITUTETBHBIX CBOWCTB | KUCIIOTHI C MEJIBIO.
KOHIICHTPUPOBAHHOW a30THOM KHUCIIOTHI.
IIpuMeHeHne a30THON KHMCIIOTHI.
17 Comm azotHo#t | Hutpatet m wux cBoiictBa. IIpobmema | JI. OOpa3upl BaKHEHUIIUX IS
(40) | xuCIOTHI MOBBIIIEHHOTO COZEP)KaHUS HUTPATOB B | HAPOJHOTO X034HCcTBa
CEIIbCKOXO03SHCTBEHHOM MPOIYKITHH. HUTPATOB.
18 docdop, ero | Ctpoenne aroma ¢ocdopa. Arromponus | .  OOpa3ipl  MPUPOTHBIX
(41) | pusuueckue u | ¢pocgopa. XuUMUYeCcKue CBOWCTBA | COCIMHECHUI docdopa.
XUMHUYECKUe cBorcTBa. | (hochopa. [Ipumenenue u | [Tonyuenue Oemoro dochopa
Oouonorundeckoe 3Hadenue Gocdopa. 13 KPacHOTO.
19 Oxcun docdopa (V). | Oxcun  dochopa (V) - tunwmunsii | JI. OOpasisl BaKHEHIINX IS
(42) | Oprodochopuas KHCIOTHBIM  okcua.  OprodocdopHas | HApOIHOTO X03sICTBA
KHCJIOTa U €€ COJIH. KHCJIOTA M TPH psna e€ coneit: pocdartsl, | pocdaTos.
runpodocdarel u guruapodocdatsl.
20 Yrnepon, ero | Ctpoenue aToMa yraepoaa. | . OOpa3upsl  HOPUPOAHBIX
(43) | pusuueckue U | Amnomponus:  aimaz  u  epagum. | COSTUHEHUN yriepoaa.
XUMHAYECKHE CBOWCTBA. | DU3MUECKUE W XUMHUYECKUE CBOMCTBA
yriiepoza.
21 Oxcuppl yraepoaa. Oxcun yraepona (II) mam yrapssriit ras: | JI.10 [lomyuenue yriaekucioro
(44) MOJyYeHHEe, CBOWCTBA, TNPUMEHEHHE. | Ta3a U ero pacrlo3HaBaHHE.
Oxcun yriepona (IV) wnm yriekucibiid
ras: noJiydeHue, CBOMCTBa, MPUMEHEHHE.
22-23 | YronpHas xuciaora u | CocraB u  xumuueckue  cBoictBa | JI. OOpasupl BaKHEHUIIUX IS
(45-46) | eé comm. yroJbHOW KHUCIOTH. KapOoHaThl W WX | HAPOJHOTO X03sHCTBa
3HAYCHHUE B MPHUPOJIC M KU3HHU YEJIOBEKA. | KApOOHATOB.
[lepexon kapbonaroB B rugpokapOoHatsl | JI.11 KauecTBeHHas peakius
u obOpatHo. Pacro3HaBanue kapOOHAT- | Ha KApOOHAT-HOH.
MOHA CPEe/Id APYTHX UOHOB.
24 Kpemuuit u ero | Ctpoenne artoma kpemHus, cpaBHeHue | JI.  OOpasubl  mpUPOIHBIX
47) COEJTMHEHUS. €ro CBOMCTB CO CBOMCTBAaMH aTOMa | COCIMHEHUH KPEMHMUS.
yraepoaa. Kpucramnmmueckuit kpemHuit: | O06pa3ipl CTeKIa, KEpaMUKH,
ero cmoiicTBa W mnpuMeHeHHe. OKCHI | IEeMEHTa.
kpemauss (IV) wu ero mnpupoassie | JI.12 O3zHakoMieHHE c
pasHOBHIHOCTH. KpeMHHMeBass KUCIOTAa U | IPUPOJHBIMU CHITUKATAMH.
e€ conu. 3HaueHue coequHeHnit kpemuus | JI.13 O3zHakoMieHHE c
B )KMBOM M HEXHUBOH npupoze. [lonarue | npogyknuen CHUJIMKaTHOMN
CHUJIMKATHOW MPOMBIIUIEHHOCTH. MPOMBIIIICHHOCTH.
25 [IpakTnueckast pabdota
(48) | Ne 5.
DKCNepUMEHTATBHBIC
3aJa4yd = MO  TeMe:
«[Toarpynmer a3zora u
yTIIepoJiay.
26 [IpakTnueckass pabota
(49) | Ne 6. [TIlomyuenue,
coOupanue u
pacro3HaBaHHe T'a30B.
27 Ob6o06menue u | Pemenue 3agau u ynpaxHeHui.
(50) | cucremaruzaius [ToaroToBka Kk KOHTPOJIBHOU paboTe.
3HAHUU o TeMe
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«HemeTtamiby.

28 Kontponbaas pabota
(51) | Ne 2.
29 AHanmM3 KOHTPOJBHOM
(52) | paboTsbl.
Oprannueckue coenunenus (10 4.)
1-2 [Ipenmer BemectBa OpraHu4ecKue u| . Mopenu MOJIEKYJT
(53-54) | opraHuYecKOi XMMHUU. | HEOPraHUYCCKHE. Oco0eHHOCTH | OpraHUYECKHUX COCTUHEHHH.
OpraHvueckux  BemiecTB.  [IpuumHBI
MHOT000pa3us OpraHUYECKHUX
COeIMHEHUN. BalleHTHOCTh W CTENEHb
OKUCIICHUS YIJepoja B OPraHHMYECKUX
coenquHeHUsX. Teopus XHUMHUYECKOTO
CTPOCHHSI OPraHUYECKUX COEIUHEHUM
A.M.bytneposa. CTpyKTypHBIE
dopMynbl.  3HauUGHHWE  OPTaHUYECKOM
XUMUH.
3 [Ipenenbubie Crpoenue Monekyn werana u dtasa. | J. 'opeHue yrieBonoposioB u
(55) | yrmeBomoponsl (MeTaH, | du3nUecKUe CBOMCTBA MeTaHa. [ opeHHe | OOHApy)KEHHE MPOAYKTOB HX
9TaH). MeTaHa M dTaHa. JleruapupoBaHue 3TaHa. | TOPECHHUS.
[IpumeneHne MeraHa. JI.14 UsroroBieHue Monaeien
MOJIEKYJI ME€TaHa U dTaHa.

4 Henpenenbubie Crpoenue Monekyinbl 3TwieHa. [[BoiHas | [l. BzaumoneiicTBue 3TuiieHa ¢
(56) YIJIEBOAOPOIbI CBsI3b. XUMHUYECKHE CBONCTBAa HSTHJIEHA | OpPOMHOM BOJIOM M PacTBOPOM
(aTUTIEH). (ropeHue, B3aUMOJCHCTBHE C BOJIOM, | MepMaHraHara Kajus.

O6pomom). Peakiiust moaumepu3aium.
5 IIpeocmasnenus o | Peakuusa  nonmumepuzaunuu  stmneHa. | . OO0pasupl  pa3TUYHBIX
(57) | norumepax na npumepe | [IOMUITHIICH U €TO 3HAYCHHUE. U3JIeTTUI U3 MOJUATHIICHA.
NOIUIMUNEHA.
6 Crouprsl. Crnuptsl — npeacrasutenu | JI.  OOpasupl  3TaHoNa W
(58) KHUCIIOPOJICO/ICPXKALIUX ~ OPTaHMYECKUX | TTUIEPUH. KauectBennas
coeMHeHUN. OU3NYECKHE U XUMUYECKUE | peaKkIusi Ha MHOTOaTOMHBIC
cBolcTBa CcnupTOoB. DU3MOIOTMYECKOE | CIUPTHI.
neWctBue Ha opranu3m Mertanosna u | JI.15 CBoiicTBa rimiepuna.
ATaHOJIA.
7 KapGonoBsie kucnotel. | YkcycHas kwuciora, €€ cBoiictBa u | Jl. BlaumopeiictBue ykcycHou
(59) MpUMEHEHUE. YKCyCHasi KHUCJIOTa — | KACIOTHI c MeTaJUIaMH,
KOHCEpPBAaHT  MHIIEBBIX  MPOAYKTOB. | OKCHAAMHU METaJUIoB,
CreapuHOBasi KUCIOTa — MPEICTABUTENb | OCHOBAHUSMH U COJISIMU.
JKUPHBIX KapOOHOBBIX KUCIIOTHI.
8-9 buonornuecku Baxkuele | XKupbl B mpupoae um ux npumenenue. | JI. KauecrBeHHas peakuus Ha
(60-61) | BemiecTBa: XKUpbl, | benku, ux crpoeHwe u Ouosornueckas | kpaxmaia. [opeHue O€NKOB.
OeNKH, yIIeBOIBL. ponb. ['Mroko3a, kpaxman u nesutonosa (B | L[BeTHbie peakiiuy O0eiaKoB.
CpaBHEHHHU), HX Owosornueckas poub. | JI.17B3aumoneiictBue
Kanopuiinocms ~ 6enxos,  orcuposé  u | Kpaxmaiua ¢ HOJOM.
Y211e80008.
10 O06o061mIeHne u
(62) | cucremaruzaius
3HaHUI 00
OpraHUYECKUX
BEIECTBAX
O0001menne 3HaHUI 32 KYpPC OCHOBHOM IIKO0JIbI (64.)
1-2 [Tepnonnueckuit 3akoH | [lepnognueckuit 3aKOH
(63-64) | u nepuoanueckas | JI.M.Menneneesa. [lepuoanueckas
CHUCTEMA XHMHYECKUX | CHCTEMa XUMHAYECKHIX AJIEMEHTOB




3JIEMEHTOB A N.Menneneesa - rpaduyeckoe

J.M.Menneneena B | oroOpakenue Ilepmoamueckoro 3akoHa.
CBETE YYEHHUS 0 | OU3NUYECKU CMBICT HOMEpA DJIEMEHTA,
CTPOCHUU aTOMA. HOMEpa TiepuoJa W HOMEpa TPYIIIIbL.

3aKOHOMEPHOCTH HM3MEHEHUSI CBOMCTB
DIIEMEHTOB B INEpPUOAAX M TpYIIax.
3nauenue [lepuoanueckoro 3akoHa H
MEPUOANYECKON CHUCTEMbl XHMHUYECKHUX
snemenToB /.M. Menjeneena

3 CtpoeHue BelecTB. Tunsl  xumuueckux  cBsizet, Tunsl | . Kpucramimueckue peméTku
(65) KPHCTAJUTMYECKUX pemérok. | anmasa u rpadura.
B3auMoCBA3bp  CTpOEHHMSI U CBOMCTB
BEUIECTB.
4 Knaccudukanms Knaccudukanmss XUMHYECKHX peaKIHi

(66) | XMMHUYECKHMX peaKLUil. | 10 pa3JIM4YHBIM MPH3HAKaM (YUCIO U
COCTaB pearupyrumx U 00pa3yroImxcs
BELIECTB; TEIIOBOI ¢ dexT;
UCIIOJIb30BaHNE KaTaJIn3aTopa;
HalpaBJCHUE, W3MCHCHHE  CTClCHEH
OKHCIICHHUS aTOMOB).

5-6 Knaccudukanms [Ipocthie U CJIOXHBIE  BEIECTBA.
(67-68) | BemiecTs. I'eneTnueckue PAIBI MeTasa,
HemeTtaia. Oxcuabl  (OCHOBHBIE U
KHUCIIOTHBIE), TUJIPOKCUJIBI (OCHOBAHUS U
KHCJIOTBI), COJIM: COCTaB, KIACCU(PUKAIIHS
U 00IlMe XMMUYECKHE CBOICTBA B CBETE
TEOpUH JIEKTPOJIUTUYECKON
JUCCOLIMAlMM M TpeJCTaBieHuid 00
OKHCITUTEITFHO-BOCCTAHOBUTEIbHBIX
peaKIusx.

KPUTEPUU 1 HOPMbI OHEHKHW 3HAHWUM OBYYAIOIIIUXCS

1. OueHka yCcTHOIO OTBeTA.

OT1merka «5»:
- OTBET MOJIHBIM U MPaBUJIbHBIM HA OCHOBAaHUU U3YYEHHBIX TEOPHUIA;
- Marepuai U3JI0KEH B ONPEACIIEHHON JTOTHYECKOM MOCIE0BATENbHOCTH, TUTEPATYPHBIM SA3BIKOM;
- OTBET CaMOCTOSTEJIbHBIM.

OT1BeTr «4»;
- OTBET IIOJIHBIM U IPaBWJIbHBIM HA CHOBAHUH U3YYEHHBIX TEOPHL;
- MaTepuall U3JI0KEH B ONMPEIEICHHON JOTMYECKON MOCIeA0BaTeIbHOCTH, IPU 3TOM JOMYIIEHBI ABE-TPU
HECYIIIECTBEHHBIEC OIITMOKHU, UCTIPABICHHBIC 110 TPEOOBAHUIO YUUTEIS.

Otrmerka «3»:
- OTBET MOJIHBIN, HO MPHU ATOM JIONYIIIEHA CYIIECTBEHHAs OIIMOKA MJIM OTBET HETIOTHBIN, HECBSI3HBIM.

OtrMmeTka «2»:
- TIpU OTBETE OOHAPY)KEHO HEMOHMMAaHUE YYaIIMMCS OCHOBHOTO COJEPKaHHs Y4EOHOro Marepuasa Win
JIOTYIIIEHBI CYIIECTBEHHBIE OITHMOKH, KOTOPbIE YJaIllUiCs HEe MOKET UCTIPABUTh MPH HABOJSIIMX BOMPOCAX
YYHTEISA, OTCYTCTBUE OTBETA.

2. OneHKa IKCIePUMEHTAJIBHBIX YMEHHI.

- O1eHKa CTaBUTCSI HA OCHOBAHWUM HAOIOICHUS 32 YUAIIUMHUCS ¥ MTUCBbMEHHOTO OTYeTa 3a padoTy.
OT1meTka «5»:
- paboTa BBITIOJIHEHA MMOJTHOCTHIO U MTPABUIIBHO, CIICTIaHbI MPABUIbHBIEC HAOIIOICHHS W BBIBOIBI;
- JKCHEPUMEHT OCYIIECTBIEH MO TUIaHy C YYeTOM TEXHHKH O€30MacHOCTH W TPaBUI PabOTHI C
BEIIIECTBAMH M 000OpPYIOBaHUEM;
- TPOSIBICHBI OPraHU3AIMOHHO - TPYAOBBIE YMEHHUS, MOAJEPKUBAIOTCA YUCTOTa pabodero Mecra
MOPSIIOK (HA CTOJIE, S)KOHOMHO MCTIOJIB3YIOTCSI PEaKTHBHI).

OtrMmeTka «4»:




- paboTra BBITIOJHEHA NPABWILHO, CIETaHBI MPABHIbHbIC HAOMIOJCHHUS W BBIBOJBI, HO TPU ITOM
SKCIIEPUMEHT TPOBEACH HE IOJHOCTHIO WM JIONYUIEHbl HECYIIECTBEHHbIE OIIMOKKM B pabore C
BEIIECTBAMH U 000PYIOBAHHUEM.

Ormerka «3»:

- paboTa BBINIOJIHEHA MPABWJIHHO HE MEHEE YeM HAIOJOBHHY WM JOMYIEHa CYINIECTBEHHAs OIIMOKa B
X0Jle OJKCIepUMEeHTa B OObBSICHEHHUU, B OQopmieHUU paboThl, B COOJIOACHUHM MPaBUJI TEXHUKH
Oe3omacHOCTH Ha pa0oTe C BEIIeCTBAMH M O0OpYyIOBaHHEM, KOTOpas HCIPABISAETCS MO TPEOOBAHHIO
YUUTES.

OtrMmeTka «2»:

- gmomymieHbl naBe (M Oojiee) CyIIEeCTBEHHBbIC OMMOKM B XOJC: IKCIIEPUMEHTa, B OOBSICHCHUHU, B
odopmiieHnn pabOTHI, B COOJIOJICHUU MPABUI TEXHUKU OE30MACHOCTH TpH paboTe C BEUIECTBAMH H
000pyIOBaHUEM, KOTOPBIE YUAIIUHCS HE MOXKET UCIIPABUTH JaXKe MO TPeOOBAHUIO YUUTEIIS;

- paboTa He BHINOJIHEHA, Y YYAIIerocss OTCYTCTBYET IKCIIEPUMEHTAJIbHBIC YMEHHUSL.

3. OueHka yMeHHH pemiaTh pacyeTHbIE 3a/1a4H.

OtrmeTka «5»:

- B JIOTMYECKOM PACCYKJICHUH U PEIICHUU HET OMUOOK, 33/1a4a pelieHa paloHaIbHbIM CIIOCOO0M;

OtrMmeTka «4»:

- B JIOTMYECKOM pACCYXKIEHUU M pEIICHUsS HEeT CYIIECTBEHHBIX OIIMOOK, HO 3aJaya peuieHa
HEPAIMOHAIBHBIM CIIOCOO0M, WJTH JIOMYIICHO He 00Jiee ABYX HECYIIECTBEHHBIX OIIHOOK.
Otrmerka «3»:
- B JIOTUYECKOM PACCYKICHHUU HET CYIIECTBEHHBIX OIIMOOK, HO JOIYIICHA CYIICCTBEHHAs OIMOKa B
MaTEeMaTHYECKUX pacyeTax.
OtrMeTKa «2»:
- IMEETCS CYIIECTBEHHbBIE OLIUOKHU B JIOTHYECKOM PACCYKIACHUH U B PEILICHUH.
- OTCYTCTBHE OTBETA Ha 3aJ]aHUE.
4. OneHka NUCbMEHHBIX KOHTPOJIbHBIX PadoT.
OT1merka «5»:
- OTBET IOJIHBIN U MPaBUWIbHBIN, BO3MOXHA HECYIIIECTBEHHAs OIINOKA.
OtrMmeTka «4»:
- OTBET HETIOJHBIN WK JOMYIIEHO He O0Jiee IBYX HECYIECTBEHHBIX OLUTHOOK.
OtrMmeTka «3»:
- paboTa BBHINIOJTHEHA HE MEHEE YeM HAroJOBHHY, JOMYIIEHA OJHA CYIIECTBEHHAs OLIMOKA U MPHU STOM
JIBE-TPH HECYIIIECTBEHHBIE.
OtrMmeTka «2»:
- paboTa BHITIOJIHEHA MEHBIIIE YeM HAIMOJIOBUHY WUITH COIEPKUT HECKOIBKO CYIIECTBEHHBIX OIINOOK.
- paboTa He BBIMOJIHEHA.
[Ipu olieHKEe BBIMOMHEHUS MUCHMEHHOW KOHTPOJBHON palbOThl HEOOXOAMMO YUYWUTHIBATH TPEeOOBaHMS
eanHOro ophorpadudeckoro pexxuma.
5. OueHka TecTOBbIX padoT.

TecTsl, cocTOsINIME U3 TSATH BOIPOCOB MOKHO UCTIOIb30BATh MOCIIE U3YUYEHHUS KaXKO0r0 MaTepraia
(ypoka). Tect u3 10—15 BOmpOCOB HCIOJIB3YeTCs JJIsl Tepuoandeckoro koHtpois. Tect m3 20—30
BOIIPOCOB HEOOXOAUMO HCIIONH30BATh JIJIsI MTOTOBOTO KOHTPOJIS.

[Ipu orleHMBaHWU KUCTIONB3YETCS CIEAYIONIAs IIIKaja: JUIsl TECTa U3 TSITH BOIIPOCOB
* HET OIIUOOK — OIIEHKA «5»;
* 0J1HA OIIMOKA - OIIEHKA «4»;
* IBE OIIMOKU — OLIEHKA «3»;
* TPH OHIMOKH — OIIEHKA «2».
Jnst recta u3 30 BOIpOCOB:
* 25—30 npaBHIBHBIX OTBETOB — OLEHKA «5»;
* 19—24 npaBUNbHBIX OTBETOB — OLIEHKA «4»;
* 13— 18 npaBHUIBHBIX OTBETOB — OLIEHKA «3»;
* MEHbIIIEe 12 MpaBUIbHBIX OTBETOB — OLICHKA «2».
Y4eOHO-MeTOAHYECKOE 00ecTIeYeHUs!
ona yuumens:
1. Tabpuensn O.C. «IIporpamma kypca xumuu uig 8-11 kaaccoB  00mieo6pazoBaTeabHbIX
yupexaenuit». M.: Ipoda, 2015.



2. Tabpuensn O.C. Xumus. 8-9 knmaccsl: MeToauueckoe nmocodue — 2-¢ u3f., - M.: Jlpoda, 2016.
3. Tabpuemnsn O.C. I1. H. bepéskun, A. A. Ymakosa I'. B. Maitoposa, H. B. Ky3pmuHna.
Konrtponsnsie u mpoBepounsie padotsl. DI'OC 2018. Ipoda.
4. TabpuensH, O.C. Xumus.9 knacc:yue0.y1s1 oo6mmeooOpazosar.yupexaeauii/O.C.I"abpuensH. —
M.:Ipoda,2018. — 319, [1]c.:um.
[IpumepHBbIEe TpOrpaMMBbI IO Y4€OHBIM ITpeaMeTaM. XuMus. 8-9 Kiacchl: MpoeKT.- M.:
[Ipocsemienue, 2011.-44¢. — (CranaapThl BTOPOTO MOKOJICHHS).
Pecypcel untepnera:
http://school-collection.edu.ru/
http://www.xumuk.ru/
http://www.openclass.ru/
http://ru.wikipedia.org/wiki/
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