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IHosicuuTeNLHAA 3aNIUCKA

Pabouas mporpamMma 1mo XuMUM I O0yYarommxcst 9 Kiacca SBISETCS 9acThI0 OCHOBHOM
o0pa3oBaTeNpHOM  MpOrpaMMbl  OCHOBHOTO  oOmiero  oOpasoBaHus ~ MyHUIIMTIAIBHOTO
oOmieoOpa3zoBarenbHOro  yupexnaeHus KoHcTaHTHHOBCKoW cpenHed 1mikosibl  TyTaeBckoro
MYHUIMIIAILHOTO palioHa, yTBepkaA¢HHOW mpukazom oT 30.08.2019 roma Ned471/01-02 «O6
YTBEPKIACHUM HOBOM pelakIMK OCHOBHOM 00pa3oBaTelIbHONW MHpPOrpaMMbl OCHOBHOT'O OOILEro
o0Opa3oBaHU.

NcxomapiMu JOKYMEHTaMHU ISl COCTaBJICHUS pabodeii MporpaMMBbl SIBUTHCH:

1. ®denepanbHbIi TOCYAapCTBEHHBIH 00pa30BaTENbHBIN CTaHAAPT OCHOBHOTO OOILEro
oOpazoBanus (yTBepxaAE¢H npukazoM MunoOpHayku Poccun Ne 1897 ot 17 nexabpst 2010 rona).

[DnexTpoHHbIH pecypc] - Pexum JIOCTyma:
https://docs.edu.gov.ru/document/8f549a94f631319a9f7f5532748d09fa/ 2. IlpumepHas oCHOBHasI
oOpa3oBarenpHasi MporpaMma OCHOBHOro oOmiero oOpaszoBanusi. OnpoOpeHa pelieHUEM

denepanbHOro yueOHO-METOIUIECKOr0 00BEIMHEHUS 110 001eMy 00pa3oBanuio (TpoTokoi oT 08
anpens 2015 r. u B pemaknuu  npotokonga Ne 1/20 ot 04.02.2020 denepanpHoro y4eOHO-
METOAMYECKOT0 00bETUHEHHUS 110 00IIeMy 00pa30BaHuUI0) [ DIEKTPOHHBIH pecypc] — Pexxum

noctyna: https://fgosreestr.ru/registry/moon_ooo_06-02-2020/

3. IIpuka3z Munucrepcrsa npocsemienus Poccuiickoit @enepaunun ot 20.05.2020 Ne 254
"O06 yrBepkaeHUH (eIepalbHOTO TepeuHsi YYeOHUKOB, JOIMYIICHHBIX K HWCIOJIB30BAHUIO IPHU
peanu3ali  MMEIOIIMX TOCYIApPCTBEHHYIO  aKKPEAMTAIlMI0  O00pa30BaTElIbHBIX  MPOrpamMM
HAYaJIbHOTO OOIIEro, OCHOBHOT'O OOINEro, CpPeIHEro oOmero oOpa3oBaHUs OPTraHU3AIUSIMH,
OCYIIECTBJISIONIUMH 00pa30BaTEIbHYIO NESITEIBHOCTD" [ DIeKTpOHHBIN pecypc| — Pexxum nocryna:
https://docs.edu.gov.ru/document/d6b617ec2750a10a922b3734371db82a/

4. OcHoBHass oOpa3oBarenbHas MpOrpaMMa OCHOBHOTO oOImero oOpa3oBaHUs
MyHunumnaisHOro 00611e00pa3oBaTebHOrO yupexaeHuss KOHCTaHTMHOBCKOW CpeAaHel IKOJIbI
TyTaeBckoro MyHHIMIIANBHOTO paiioHa (yTBepxkaeHa mpukazoM aumpekropa Nel68/01-09 or
31.08.2020 rona)

S. Asropckas nporpamma (I'abpuensn O. C. Xumus: 8 — 9 knaccel: nmporpammsl. — M.
Hpoda, 2017.)

6. VYueousriii mman MOY KoncrantuaoBckas CIII Ha 2022-2023 yaeOHbIN 1O

7. Kanennmapuenii y4ueOnwrii rpadux MOY Koncrantunosckas CIII na 2022-2023
y4eOHBI roj

Pabouas nporpamma coctaBieHna Ha 68 uacoé B ron U3 pacueTa 2 yaca B HEAEIIO.

Jns peanuzanuu AaHHOM pabodeil mporpaMMBbl UCIIONIB3YETCS MaTepUAIbHO-TEXHUYECKAs
6aza LlenTpa oOpa3oBaHHs €CTECTBEHHO-HAYYHOW M TEXHOJIOTMUYECKOW HampaBiieHHOCTH «Touka
poctay. JJabopaTopHbIe ONBITHI U IEMOHCTPAIIMOHHBIC SKCIIEPUMEHTBI, 0003HAYCHHBIE aCTEPUCKOM
(*), mpoBOIATCS ¢ UCTIOJIB30BaHKEM M (PpoBoii Taboparopuu Releon n Habopa 1aT4mKoB.

s peanuzanuu pabodeid mporpaMMel ucrosb3yercss Y MK, B cocTaB KOTOPOTo BXOJUT yUYEOHHUK:
INa6puensu, O.C. Xumust. 9 xknacc: yuebnuk / O.C.I'abpuemnsta. — M.: [Ipoda,2018. — 319,[1]c.: um.
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Hemu:

1) (GhOpMHpPOBaHHE CHUCTEMBl XMMHYECKHUX 3HAHUH KaK KOMIIOHEHTa E€CTECTBEHHO-HAy4YHOU
KapTHUHBI MUDA;

2) dbopMupoBaHHEe yMEHHUs O€30mMacHOr0 OOpallleHHs C BEIIECTBAMH, HCIOJIb3YEMBIMU B
MMOBCETHEBHOM KU3HH.

OcHOBHBIE 337]a4H U3YYCHHS XUMHH B IIIKOJIC:

dbopMupoBaTh y OOYYAIOIIMXCS yMEHUS BHUJACTh W IMOHUMATh IICHHOCTh OOpa3oBaHUS,
3HAYUMOCTh
XUMHUYECKOTO 3HaHMs JJI1 KaXJIOro 4YelloBeKa HE3aBUCUMO OT ero mpodeccHoHaIbHON
NEATEIIbHOCTH;

BOCIIUTHIBATDH y6e)K[[eHHOCTB B IIO3UTHBHOM POoJin XUMUHU B )KU3HU COBPECMCHHOI'O O6H.[CCTBa,
HCO6XOI[I/IMOCTI/I rpaMOTHOI'O OTHOHICHHWA K CBOEMY 3/10POBBIO U OKPY)KaIOH_Ieﬁ cpeace,

IPUMEHSTh [TOJyYeHHbIE 3HaHUs /17151 0€3011aCHOI0 MCIO0JIb30BAHUS BEILIECTB U MaT€pPHAJIOB B
OBITY, CETTbCKOM XO3SICTBE M Ha MPOU3BOICTBE, PEUICHUS MPAKTHUYECKUX 3a/1a4 B TIOBCEIHEBHOU
KU3HM, IPEAYNPEKACHUS ABICHNUN, HAHOCAILIMX BPE/l 310POBbIO YEJIOBEKA U OKPYXKAIOILIEH Cpee;

pa3BUBaTh IIO3HABATENbHbIE MHTEPECHl, MHTEJJIEKTYaJbHble M TBOPUECKHE CHOCOOHOCTH
ydaluxcs
B IIPOLIECCE MU3YYEHUSI UMU XMMHAYECKON HAYKH U €€ BKJIaJla B COBPEMEHHBIN HAyYHO-TEXHUYECKUI
IIporpecc;

IInanupyemMble pe3yJbTaTbl 0CBOCHHS Y4eOHOI0 MpeaMeTa « XuMHsD)
Jluunocmubivy pe3ynbTaTaMu M3y4deHUs npeamera «XuMus» B 9 Kiacce SBISIOTCS CIEAYIOLUe
YMEHMUSL:

1. oco3HaBaTh €IUMHCTBO M LEJIOCTHOCTh OKPYXKAIOIIErO0 MHpPa, BO3MOXKHOCTH €ro
MI03HABAEMOCTH M 00OBSICHUMOCTH Ha OCHOBE JIOCTHIKEHUH HAyKH;

2. TIOCTETIEHHO  BBICTpAaWBaTh COOCTBEHHOE IIEJIOCTHOE MHPOBO33PEHHE: OCO3HABATh
NOTPeOHOCTh M TOTOBHOCTb K CaMOOOPa30BaHUIO, B TOM YHUCIIE U B paMKaX CaMOCTOSITEIbHON
JESATEIbHOCTH BHE LIKOJIBI;

3. OlLlEHMBAaTh >KU3HEHHbIE CHUTYallMd C TOYKM 3peHHs Oe3omacHoro obpaza XHU3HHM HU
COXPAHEHHUS 3/I0POBBS;

4. oueHUBaTh HKOJOTUYECKUH PUCK B3aUMOOTHOILIEHHUH YeoBeKa U IPUPOIbI.

5. GpopMHpOBATH HKOJIOTUUECKOE MBIIUIEHHE: YMEHHE OLICHHBaTh CBOIO JESITEIbHOCTh U
MIOCTYIKU JIPYTHUX JIIOJEH C TOUKU 3pEHUS COXPAHEHMSI OKPY>KAIOILEH CPEJIbl - TapaHTa )KU3HU
1 OyraromoJiy4dust Jito/iel Ha 3emiie.

Memanpeomemnvimuy  pe3yabTaTaMM HM3ydeHUss Kypca «XuUMHs» dBIgeTcs (popMHUpOBaHUE
YHUBEpCcaJIbHBIX yueOHbIX neiicteuil (YVYI).
Perynarusneie YV /I:

1. camocToATEeNTEHO 0OHAPYKUBATHh U (POPMYIMPOBATH YUECOHYIO MPOOIEMY, ONIPEACTSATh IIENTb
y4eOHOU e TeTbHOCTH;

2. BBIABHTaTh BEPCUU PEUICHHS MPOOJIEMBI, OCO3HABAaTh KOHEUHBIH Pe3yiIbTaT, BEIOUPATh W3
MPEJIOKEHHBIX U UCKATh CAMOCTOSITENIbHO CPEACTBA TOCTUXKEHUS 1IN,

3. COCTaBIATH (MHAMBHIYATHHO WM B TPYIINE) IJIaH PEIICHUS TPOOIEMBI;



4. paboTast 1o TUTaHy, CBEPSATh CBOM JICHCTBHS C LENBIO U, MPH HEOOXOJAUMOCTH, UCTIPABIIST
OIIMOKH CaMOCTOSITEIILHO;

5. B JManore ¢ y4uTelleM COBEPIICHCTBOBATh CaMOCTOSITENILHO BBIPAOOTAaHHBIC KPHUTEPHUU
oneHku. IToznaBarenbubie Y'Y /1:

1. aHanM3upoBaTh, CPABHUBATH, KIIAaCCU(DUIIUPOBATH U 00001IaTh (aKThI U SIBJICHUS. BBISBIATH
MIPUYMHBI U CIIEJICTBUS IPOCTHIX SIBJICHU.

2. OCYIIECTBJIATh CpaBHEHHUE, KIACCH(PHUKAIIUIO, CAMOCTOSATEIHHO BBIOWpasl OCHOBAHUS U
KPUTEPHH TS YKA3aHHBIX JJOTHYECKHUX OIEpaIlvii;

3. CTPOUTH JIOTUYECKOE PACcCYKICHUE, BKIIOYAIOIICE YCTAHOBICHUE TPHYNHHO-CIICICTBEHHBIX

CBSI3EH.

CO3/1aBaTh CXEMATHUYECKUE MOJICIH C BBIJICTICHUEM CYIIECTBEHHBIX XaPAKTEPUCTUK OOBEKTA.

COCTaBJISTh TE3UCHI, PA3INYHBIC BUBI TUTAHOB (MIPOCTHIX, CIIOKHBIX H T.I1.).

peoOpa3oBhIBATH HHGOPMAIUIO U3 OJHOTO BUAA B IPYTOH (TaOJIHIly B TEKCT H TIp.).

N o oA

YMETh OIPEENATh BO3MOKHbBIE HCTOYHUKH HEOOXOIMMBIX CBEICHUH, MPOU3BOANUTH TOUCK
nH(pOpMAIINY, AHATU3UPOBATH M OIICHUBATH €€ JOCTOBEPHOCTb.
KommyHnukatusable YV /I:
CamocToATeNbHO OPraHN30BBIBaTh yUeOHOE B3aUMOJICHCTBHE B TpyMIe (ONpeaensTh o0Ime e,
pacrpenenarTs poJii, TOTOBAPUBATHCS APYT C APYTOM U T.1I.).
[IpenmMeTHBIMU pe3yJIbTaTaMH U3YUEHHSI IPEIMETA SBIISIFOTCS CIIEAYIONINE YMEHUS:
1. oco3HnaHue poJin BEIIECTB:
- OTIPE/ICTISITh POJIb PA3IMYHBIX BEIIECTB B NMPHUPOJE U TEXHHKE, - OOBSCHATH POJIb BEIIECTB B MX
KpPYroBOpOTE.
2. pacCMOTpEHHE XMMHUYECKHX IPOIIECCOB:
- IPUBOANTH IPUMEPHI XUMUYECKHUX TPOLIECCOB B IIPUPOJIC;
- HAXOJUTh YEPThI, CBUJCTEILCTBYIONIME 00 OOMIMX NPU3HAKAX XMMHUYECKHX IPOILECCOB M HX
pa3IuIHsIX.
3. HUCIIOJIb30BaHNE XUMUYECKUX 3HAHUN B OBITY:
— 00BSACHATH 3HAYCHHE BEILECTB B KU3HU U XO34HCTBE YeIOBEKa.
4. 0OBSACHATH MUP C TOUYKH 3pEHUSI XUMHUU:
— MEePEeYUCIIATh OTIINYUTENIbHbBIE CBOMCTBA XUMUYECKUX BEIIECTB;
— pa3ianyaTh OCHOBHbIE XUMUUECKHUE MPOLIECCHI;
- OTIpe/IEATh OCHOBHBIE KJIAaCChl HEOPraHWYECKMX BEILIECTB; - IMOHUMATh CMBICH XUMHYECKUX
TEPMUHOB.
5. OBJaJIeHUEe OCHOBAMH METOJIOB [TO3HAHHUS, XapPAKTEPHBIX JJISl €CTECTBEHHBIX HAYK:
- XapakTepu3oBaTb METOJbl XHMHUYECKOM Hayku (HaOsoJleHHe, CpaBHEHHE, HKCIEpUMEHT,
U3MEPEHHUE) U UX POJIb B TIOZHAHUH ITPUPOJIBI;
- IPOBOJIUTh XUMHUYECKHUE OMBITHI U SKCIIEPUMEHTHI U OOBSICHATh UX PE3YJIbTaThI.
6. yMeHHEe OIIeHMBATh IMOBEJIEHUE YEIOBEKa C TOUKH 3PEHUs XMMHYECKOW O€30MacHOCTH MO
OTHOIIEHMIO K YEJIOBEKY U NMPHUPOJIE:
- CTIOJIb30BATh 3HAHUS XMMHUU HPU COOJIOEHUH MPAaBHJ UCIOJIb30BAHUS OBITOBBIX XMMHUYECKUX
[Ipernaparos;
— pas3nuyaTth ornacHble U Oe30MacHbIe BEIECTBA.
IIpeomemnbimu pe3ynbTaTaMy U3ydEHHs IIPEIMETA ABJISIOTCS CIEIYIONINe YMEHUS:
*  0CO3HaHHE POJIM BEIIECTB:



- OTIPENIEISATh POJIb PA3JIMYHBIX BEIIECTB B IPUPOJIC U TEXHUKE; - OOBACHATD
POJIb BEIIECTB B UX KPYTOBOPOTE.
*  pacCMOTPEHHME XMMHUYECKHUX IIPOLECCOB:
- IPUBOJUTH IIPUMEPBI XMMUYECKUX IIPOLECCOB B IIPUPOJE;
- HaXOJUTh YEPThl, CBUIETEILCTBYIOLIUE 00 OOIIMX MPU3HAKAX XUMHUECKUX
IIPOLIECCOB U UX Pa3INYUsAX.
*  HCHOJb30BAHUE XUMHUYECKUX 3HAHUI B OBITY:
— OOBSICHATH 3HAUYEHUE BEUIECTB B )KU3HU U XO35HICTBE UenoBeKa. 0 0OBACHATH MUP C
TOYKH 3PECHUS XUMHH:
— [IEPEUYUCIIATH OTIIMYUTEIIBHBIE CBOMCTBA XUMUYECKUX BELIECTB;
— pa3inyaTh OCHOBHBIE XUMUYECKHUE IIPOLIECCHI;
- OIPEIENIATh OCHOBHBIE KJIACCHI HEOPraHUYECKUX
BEILECTB; - IOHUMATh CMBICJI XUMHYECKUX TEPMUHOB.
*  OBJIAJICHHE OCHOBAaMHU METOJOB IO3HAHUS, XAPAKTEPHBIX /IS €CTECTBEHHBIX HAYK:
- XapaKTepu30BaTh METObl XUMUYECKOM Hayku (HaOIt01eH1e, CpaBHEHHE, SKCIIEPUMEHT,
U3MEPEHUE) U UX POJIb B IO3HAHUU IPUPOJIBI;
- IPOBOJUTH XUMUYECKHUE OMBITHI U SIKCIIEPUMEHTHI U OOBSICHITD UX PE3YNbTATHI.
* YMEHHE OLICHMBATh IIOBEJICHUE YEJIOBEKA C TOYKH 3PEHHUS XMMHUYECKOH O€30IacHOCTH IO
OTHOILICHHUIO K YEJIOBEKY U IIPUPOJE:
- HCTOJIb30BATh 3HAHUSI XMMUU IPU COOJIIOACHNUY MPaBUII UCTIOIb30BaHUS OBITOBBIX
XUMHYECKHX IIPENapaToB;
— pa3nuyarh onacHble U 0e30I1acHbIE BEIIECTBA

BbINyCKHUK HAYYUTCSI:
* [IOHUMATh:
— XUMHYECKYI0 CHMBOJIMKY: 3HaKH XMMHYECKHX JJIEMEHTOB, (OPMYJIbl XMMUYCCKHX BEIICCTB,
YpaBHEHHSI XUMHUYECKUX PEaKIUii;
— BOKHEHIINE XUMHYECKUE IIOHITHUA: BEILIECTBO,  XMMHWYECKHM DIIEMEHT,

aToM, MOJIEKYJIa, OTHOCHTEIbHbBIC AaTOMHAS ¥ MOJICKYJISIPHAsT MacChl, HOH, KATHOH, aHUOH,
XHUMHYECKast CBA3b, DJIEKTPOOTPHUIIATEILHOCTh, BAJICHTHOCTD, CTEIICHD OKUCIICHHS, MOJIb, MOJISIPHAS
Macca, MOJISIpHBIN 00bEM, PACTBOPBI, SJIEKTPOIUTHI H HEIJIEKTPOJIUTHI, JICKTPOIUTHUCCKAS
JMCCOIIMAITNS, OKUCIIUTENTh U BOCCTAHOBHUTE b, OKHCICHHE U BOCCTAHOBJICHHUE, TEITOBOM 3 ekt
peaKIiK, OCHOBHBIC TUIIBI PEAKIIUil B HEOPTaHUIECKON XUMHU;
— (OPMYTHPOBKH OCHOBHBIX 3aKOHOB M TCOPHUH XUMHH: aTOMHO-MOJIEKYJIIPHOTO YUEHHS; 3aKOHOB
COXPaHCHHSI MacChl BEIIECTB, MIOCTOSHCTBA COCTaBa BEIIECTB, ABOTaApO; MEPUOIUICCKOTO 3aKOHA
J. W. MeHneneeBa; TEOpHH CTPOCHHMSI aroMa M YYEHHUS O CTPOSHHM BEIIECTBA, TEOPUU
AJIEKTPOIUTUYCCKOM TUCCOIMAIINN M YUCHHS O XUMHUECKOW PEaKIINU;
* Ha3bIBATh: — XMUMHUYECKHE DIIEMEHTEL;
— COCMHCHHUS U3YyUYCHHBIX KJIACCOB HEOPTaHUYECKHUX BEIECTB,
— OpraHMYeCKHe BEIECTBa MO WX (GopMyse: MeTaH, 3TaH, STHIIECH, alleTUJIEH, METaHOJI, 3TaHOJI,
TIIUIEPUH, YKCYCHAs KMCIIOTa, MIIF0K03a, caxapo3a;
* OOBSICHATD:



— (u3HUECKHil CMBICT aTOMHOTO (MOPSAKOBOTO) HOMEpa XHUMHYECKOTO JJIEMEHTa, HoMepa
IpyNnbl ¥ [eproja B MEPHOJUYECKON cucTeMe XuMuuyeckux snementoB J[. M. MenneneeBa, k
KOTOPBIM 3JIEMEHT MTPUHAJICIKUT;
— 3aKOHOMEPHOCTHM HW3MEHEHHUs CTPOSHUS aTOMOB, CBOWMCTB JJIEMEHTOB B IMpelaeiaX MajbixX
MIEPHOJIOB U A-TPYIII, a TAK)KE CBOMCTB 00pa3yeMbIX UMH BBICITUX OKCUIOB U THIIPOKCHJIOB;
— CYIIIHOCTb MPOIIECCa IEKTPOIUTUICCKON JUCCOIUAIINH U PEAKIIUH HOHHOTO OOMCHA;
* XapaKTepU30BaTh:
— XUMHUYECKHE JIEMEHTHI (OT BOJOPO/Ia A0 KaJbIUs) HA OCHOBE UX IMOJIOKCHUS B TIEPHOIUICCKON
cucreMme xummuueckux snemeHToB /1. . MennaeneeBa 1 ocoOeHHOCTEN CTPOSHHS KX aTOMOB;
— B3aUMOCBSI3b MEXKJ1y COCTaBOM, CTPOSHUEM M CBOMCTBAMU HEOPTAaHUYECKUX BEILECTB;
— XHMMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHX BELIECTB (MPOCTHIX BELIECTB —
METAJIJIOB U HEMETAIIJIOB, COEIMHEHUN — OKCHUJIOB, KHCIIOT, OCHOBAaHUH, aM()OTEPHBIX OKCUAOB U
THJIPOKCH/JIOB,
coJieit)
*OIPEIEISTh
— COCTaB BEILECTB M0 UX GopMmyiam;
— BAJIGHTHOCTD U CTETICHU OKUCJICHUS JIEMEHTOB B COSIMHEHUH;
— BHJIbI XUMUYECKOW CBSA3HM B COSAMHEHUSAX;
— THUIBI KPUCTAJUIMYECKUX PEHIETOK TBEPIBIX BEIIECTB;
— MPUHAAJICKHOCTH BEIIECTB K ONPEIEIEHHOMY KIIACCY COSIMHEHU;
— THITBI XUAMUYECKUX PEAKIUH;
— BO3MOXKHOCTh TPOTCKAHUS DPEAKIMA HOHHOTO
oOMeHa;
* COCTaBJISITh:
— CXEMBI CTPOCHHSI aTOMOB TIEPBBIX JBAJIATH JJIEMEHTOB mepuoandeckoi cucremsl J[. .
Menaeneena;
— (bopMyIIBI HEOPTAHUYECKUX COSAMHECHNUI N3YYCHHBIX KJIACCOB BEIIECTB;
— ypaBHEHUS XUMHUYECKHUX PEAKIIUi, B TOM YHCIIC OKUCITUTEIFHO-BOCCTAHOBUTEIHHBIX, C TTOMOIIIBIO
METO/1a NIEKTPOHHOTO OallaHca;
* 6e30macHO o0paIaThCs:
— C XMMHYECKOH MOCy10H 1 1Tab0paTOpHBIM 000pYyI0BaHUEM;
* POBOJIUTH XUMUIECCKHUH IKCIICPUMEHT:
— MOATBEPKIAOIINN XUMUYECKUN COCTaB HEOPTaHUYECKUX COCTMHEHUH;
— MOATBEPKTAIONIUH XUMHUYECKHE CBOMCTBA M3YUYCHHBIX KIACCOB HEOPTaHNIECKUX BEIIECTB; — I10
MOJIYYEHUI0, COOMpAHUI0 M PACMO3HABAHMIO Tra3000pa3HBIX BEMIECTB (KUCIOpOAa, BOAOPOJA,
YTIIEKUCIIOTO Ta3a, aMMHUaKa);
— TI0 ONpEAENICHUI0 XJIOpUI-, Cyib(har-, KapOOHAT-MOHOB W HOHA aMMOHHS C TOMOIIBIO
KaueCTBEHHBIX PEaKIIUii;
* BBIYHCIISTE:
— MAacCCOBYIO JIOJI0 XUMHUYECKOTO dJIEMEHTa TI0 PopMyJie COeMHEHNS;
— MAacCCOBYIO JIOJIO BEIIIECTBA B pacTBOPE;
— Maccy OCHOBHOT'O BEIIIECTBA 10 U3BECTHOM MacCOBOM J10JI€ MPUMECEN;
— 00BEMHYIO JIOJII0 KOMITOHEHTA Ta30BOM CMECH;



— KOJIMYECTBO BEIECTBa, 00bEM WJIM MAacCy BEIIEeCTBa MO KOJIMYECTBY BEILECTBA, 0ObEMY WIIU

Macce peareHTOB UiM IIPOJYKTOB PEAKLINN;

* HCII0JIb30BaTh IPUOOPETEHHBIC 3HAHUS U YMEHUS B IPAKTUYECKON I€ATeIbHOCTH U MTOBCEIHEBHOM
KU3HU:

— g Oe3omacHoro oOpallleHusi ¢ BeIIecCTBaMU M MaTepuajaMd B IMOBCEIHEBHOW >KU3HH U

rPaMOTHOTO OKa3aHMS NEPBOM MMOMOILHU IPU 0KOTAX KUCIOTAMU U LIEJI0YaAMMU;

— JUIs1 OOBSICHEHHS OT/ICIBHBIX (PAKTOB U MIPUPOIHBIX SBICHUIA;

— JUISl KPUTHYECKOM OIEHKH MH(POPMAITUU O BEIIECTBAX, UCIIOIh3YEMbIX B OBITY.

BoinyckHuk noayuum 603mo0x4cHOCHIb HAYUUMBCA:

* Xapakmepuzoeams OCHOGHbIE MemoObl NO3HAHUA XUMUYECKUX 00beKmos: HabooeHue,
uzmMeperue, IKCNePUMEHM, MOOeIUposanue;

* paznuyame Xumuyeckue o0veKmsl (6 cmamuxe):

— XUMuyecKkue 21eMeHmul U NPocmvle 8eujecmad,

— Memannvl U HeMemaninvl (U Xapakmepuzo8ams OMHOCUMETbHOCMb NPUHAOIEHCHOCMU MAKUX

00beKmo8 K mou uiu UHoU epynne);

— OpeaHuyecKue u HeopPeaHUYecKue COeOUHeHUs,

— 2UOPOKCUOBL (KUCTIOPOOCOOepIHcauue KUCIOMbl, OCHOBAHUSL, aMpomepHbvle 2UOPOKCUObL);

— OKCUObL Heconeobpaszyoujue u coreodpazyiowjue (KUCI0mHble, OCHOBHbIE, amgomephbie),

— BAIEHMHOCMb U CMENneHb OKUCIEHUSL,

— cucmemamuyeckue U mpueUaiIbHvle MepMUHbL XUMUYECKOU HOMEHKIAMYPbl,

— 3HAKOBYIO CUCMEMY 8 XUMUU (3HAKU U hOPMYIbl, UHOEKCHL U KOIDDUyueHmol, cmpyKmypHble u

MONEKYNIAPHbIE OPMYTIbL, MOJEKVIAPHbIE U UOHHbLE YPAGHEHUSI PeaKyull, NOIHble U COKPAWEHHbLE

UOHHbIE YPABHEHUs. PeaKyull, MmepMoxumMudecKue ypasHeHus, 0003HaUeHuss Cmenernu OKUCIeHUs. U

3apa0a uoxa 6 opmyie XuMuuecko2o coeOuHeHus),

* paziuuams xumudeckue 00veKkmuvl (6 OUHAMUKE):

— @usuueckue u XumuyecKue cmopoHvl NPOYeCco8 pacmeopeHus U OUCCOYUAYUU,

— OKUCTUMENLHO-80CCMAHOBUMEbHBLE PeaKyUU U peaKyuu

obmena;

— cXeMbl U YPAGHEeHUsl XUMUYECKUX PeaKyull;

* COOMHOCUMb:

— 9K30MepMUiecKue peakyuu U peaKyu 20peHus.,;

— Kamanumuieckue u pepmenmamueHvle peaKyuu,

— Memaii, OCHOBHbIIL OKCUO, OCHOBAHUE, COTb;

— HeMemaJal, KUCIOMHBLU OKCUO, KUCTOMY, COTb;

— cmpoeHue amoma, U0 XUMUYECKOU C6A3U, MUn KpUCmailudyecKol peuémku u usuieckue

ceolcmea sewecmed;

— HAxoxcOeHuUe 1eMeHmMOo8 8 NPUPOOe U NPOMbIULIEHHbIEe CNOCOObL UX NOYYEHUS,

— HeoOX00UMOCHb XUMUYECKO20 NPOU3BOOCMBA U MPeboB8anull K OXpane oKpyjicarouel cpeovl;

— HeoOX00UMOCMb  NPUMEHEHUs. COBPEMEHHbIX 8eujecms u mamepuanos u

mpebosanull K 300p08bechepedtceHuio;

* 8b1068U2AMY U IKCHEPUMEHMAILHO NPOGEPAMb 2UNOME3bl O XUMUYECKUX CEOUCMBAX Beuecms Ha

OCHOB€e UX COCmasa, CMmpoeHusi U NPUHAOTIEHCHOCMU K ONPeOeNEHHOMY KIACCy (epynne) eeujecms,



* IPOCHO3UPOBANb CHOCODHOCb BeWecmEd NPOSABIANb OKUCIUMENbHbLE UTU 60CCIMAHOBUMENbHbLE
CBOUCMBA C YYéMOM CmeneHell OKUCIEHUS JIeMEHMO8, 6X00AWUX 8 e20 COCmas, a Mmaxdice
NPOOYKMO8 COOMEEMCMEYIOUWUX OKUCIUMENTLHO-80CCMAHOBUMENbHBIX PeaKyull;

* COCMasisimb YPAGHeHUs peakyull ¢ Y4acmuem MUnuyHblX OKUCIumenel u 60CCmMaHogumenetl Ha
OCHOB€e IeKMPOHHO20 banNauca;

* onpeoenams B03MONCHOCHb NPOMEKAHUSL XUMUYECKUX PeaKyUull Ha OCHOBE INEKMPOXUMULECKO2O
pAO0a  HANPSIJICEHUU Memaiios, psaoa 31eKmpoompuyameibHOCMU HeMemaniios, maoauyvl
PACmeopuMocmu u yuéma ycio8uil Npo8eoeHUs peakyuil,

* IPOBOOUMDb PACUEMbL NO XUMUUECKUM (DOPMYIAM U YDABHEHUSIM:

— 0151 861800A (POPMYIbL COCOUHEHUSL NO MACCOBLIM QONAM INIeMEHMO8,

— OJ1A NPUSOMOGIEHUSL PACMBOPA C UCNOb308AHUEM KPUCTALIO2UOPAMO8,

— 011 HaxodicOeHust 00U B8blX00a NPOOYKMA peakyuu no OMHOWEHUI0 K meopemudecKu

BO3MOIHCHOMY,

— ¢ ucnonvzosanuem npasuia I eti-/lroccaka 06 00EMHBIX COOMHOUWEHUSX 2A308;

— C UCNONIb308AHUEM NOHAMUL KKMOJIbY, (MMOJIbY, «YUCI0 A802a0pO»,;

— NO MEPMOXUMUYECKUM YPABHEHUIM PEaKyull;

* IPOBOOUMb XUMUYECKUL IKCNEPUMEHM C HEeYKOCHUMENbHbIM COON00eHUueM Npasul mMexHUKU
bezonacrocmu:

— N0 YCMAHOBIEHUIO KAYECMBEHHO20 U KOIUYECHBEHHO20 COCMABA COCOUHEHUSL,

— NpU bINOJHEHUU UCCIE008AMENLCKO20 NPOEKMA,

— 8 0OMAWHUX YCLOBUSX,

* UCNONB308aMb NPUOOPEMEHHBIE KIToUesble KOMNeMmeHyul OJisl 6bINOIHEHUs. NPOEKMO8 U YUeOHO-
Uccne006amenbCKux pabom no Uy4eHuro CEoUCms, cnocobo8 NOAYYeHUs U PACNO3HABAHUSL
geuyecms;

* onpeodensms UCMOYHUKU XUMUYECKOU UHpOpMayul, npedCcmaesisms CHUCOK UHGOPMAYUOHHBIX
pecypcos, 6 mom ducie u Ha UHOCMPAHHOM S3blKe, 20MOGUMb UHDOPMAYUOHHBLL NPOOYKM U
npe3eHmosams e2o,

* 00LEKMUBHO OYEHUBAMb UHDOPMAYUIO O BeUWeCmBax U XUMUYECKUX NpOYeccax, KpumuiecKu
OMHOCUMBCSL K NCEBOOHAYUHOU UHGOPpMAayUU, HeO0OPOCOBECMHOU PEKIaMe 8 CPeOCMBAaX MACCOBOlL
ungopmayuu;

* c030a8amb MOOeU U cxeMbl 0l peuleHus y4eOHbIX U NO3HABAMENbHbIX 3a0aH.

Conepxanue

Brenenne. O0masi XapaKkTepUCTHKA XMMHYECKHX 3JIEMEHTOB M XMMHYECKHUX peakuui (5 4).
XapakTepucTHKa 3JIEMEHTA IO €ro MoJI0KEeHHIO B [leproinueckoii cucteMe XMMUYECKUX AIIEMEHTOB
J. W. Menneneea. CBOICTBA OKCHUIOB, KHCJIOT, OCHOBAaHHUW U COJIH B CBETE TEOPUU
AJIEKTPOJIUTAYECKON  JAUCCOIMALIMM W OKUCJIEHUS-BOCCTAHOBJIECHUA. ['eHeTHueckuid  psn
nepexogHoro syemeHta. llepmoamvecknii 3akoH u llepmoamyeckas cucTeEMa XUMHUYECKUX
anemeHtoB J[. M. Menneneesa. Xumuyeckas OpraHu3alusl >KMBOM M HEXKUBOM IIPUPOJBIL.
XUMHYECKUN COCTaB s/ipa, MAHTHH U 3€MHOU KOPbl. XUMHUYECKUE AJIEMEHTHI B KIJIETKAX >KHBBIX
opraHu3MoB. Makpo- u MUKpodJieMeHThl. O000ITIeHNE CBEJICHUI 0 XUMUUYECKUX PEAKIIHIX.
JlabopaTopHble ombIThl. 1. [lonmyuyeHue ruapokcuaa IUHKA M HCCIEAOBAHHE €ro CBOMCTB.
2.MopaenupoBanue mnocTpoeHus: llepmogmyeckoid cuUCTeMbl XUMHYECKUX diemeHToB J[. .
Menneneena. 3.



3amernieHue xene3oM Meu B pactBope cyibdara menu (II).

Tema 1. Metasibl (18 4)
[Tonoxenune meramioB B [lepuoanueckoil cucreme xumuueckux anemeHToB Jl. . Menneneesa.
Merammnyeckass KpUCTAUIMUECKAass peleTka W MeTaJulMyecKkas XuMudeckas cBsa3b. OOmue
¢usnueckue cpoiicTBa MerayuioB. CIUIaBbl, UX CBOIMCTBa M 3HAYCHHE. XUMHUYECKHE CBOHCTBA
METaJUIOB KaK BOCCTAHOBHTEJIEH, a TaKXK€ B CBETE MX IOJOKEHHUS B DJIEKTPOXUMHUUYECKOM PSIIy
HanpspkeHud MetaiioB. Kopposus MertamnoB u crnocoObl 00pbObl ¢ Hell. MeTtauibl B HpUpo/e.
OO6mmwme crmocoObl UX MOTYyYCHHUS.
OOmiass xapakTepuCTUKa IIEIOYHBIX MeTauioB. Metamnsl B mpupozge. OOmme crnocodbl HX
nonyyeHusi. CtpoenHue aromoB. lllemounble MeTampl — MPOCThIE BellecTBa. BakHeiiine
COCIIUHEHHS INEIOYHBIX METaNIOB — OKCHJBI, THAPOKCUABI M COJNH (XJIOpUIBI, KapOOHATHI,
Cynb(aThl, HUTPATHI), UX CBOWCTBA M MPUMEHEHUE B HAPOJHOM X03siicTBe. Kanuiinpie ynoopenusi.
OO6mrast XapakTepHCTHKa OJJIEMEHTOB TJiaBHOW moarpynmnel Il rpynmel. CTpoeHue aTomoB.
[[lenouHo3emenbHblE  METAUIBI —  OPOCTbIE  BewlecTBa.  BakHeillune  coequHeHUs
IEJIOYHO3EMENTbHBIX METAIJIOB — OKCHIbI, TUAPOKCUIBI U COJH (XJIOPUABI, KApOOHATHI, HUTPATHI,
cynbdatsel, hocdaTsl), UX CBOMCTBA U IPUMEHECHNE B HAPOIHOM XO03stiicTBe. Anmtomunuil. CTpocHHe
aToMa, (pU3MYECKHEe M XMMHYECKHE CBOMCTBA IMpocToro BemiecTBa. COCMWHEHUS aTIOMUHUS —
OKCHJ U THAPOKCHA, uX amdoTepHbiii xapaktep. Baxueimue conu amomunus. [IpumeHenue
almoMHUHMS U ero coenuHenuil. Xeneso. CtpoeHue aroma, GU3HUECKUEe U XUMUYECKHE CBOMCTBA
npocroro BemiectBa. ['enernueckue panel Fe+2 u Fe+3. Baxuelimme conmu kene3a. 3HaueHHE
Keje3a W ero COCAMHEHWH Ui MPUPOJbl U HAapoAHOTrO xo3saicTBa. [lemoncTpammu. OOpasibl
IIEJIOYHBIX U IIEJI0YHO3EMENbHBIX MeTa/IoB. OOpa3isl ciiaBoB. B3aumoaeiicTBue HaTpus, JIUTHS
U KaJlblKd ¢ BOJOW. B3anmosielicTBre HaTpusi M MarHus ¢ KUCIopoAoM. BzaumoneiictBue MeTaiioB
¢ vemerauiamu. [lomyuenue rugpokcuos xenesa (1I) u (I1).
JlaGoparopHublie onbIThbl. 12. B3aumojeiicTBUEe pacTBOPOB KHUCIOT M COJIeM ¢ MeTajuiamu. 13.
O3znakomiieHue ¢ pyaamu xenes3a. 14. OkpammnBaHue IUIAMEHU COJSIMU IIEJIOYHBIX METaioB. 15.
B3aumogeiictBue kanbiua ¢ Bojoul. 16.Ilomydenue rugpokcuaa KalblMsl W HCCIEIOBAHUE €r0
coiictB. 17. IlonmydeHue THAPOKCHAA QIIOMHHHUS U HCCIEJOBaHME ero cBoiicts. 18.
BiaumopeiictBue xenesa ¢ consiHoi kuciotoit. 19. [Tonyyenne ruapokcunos xenesa (II) u (I11I) u
M3y4YEHUE UX CBOMICTB.
IIpakTuyeckas padora Nel «[lonydyeHune coequHEHNI METAJJIOB U U3YYEHUE UX CBOMCTBY.

Tema 2. Hemerasisbl (29 4)
OOmiass xapakTepuCTHKa HEMETaNIOB: mMojoxkeHue B Ilepumomudeckoil cUCTEME XUMHUYECKHX
anemenToB /1. V1. MenieneeBa, 0cOOEHHOCTH CTPOEHMSI aTOMOB, JIEKTPOOTpHULIATEIbHOCTH (D0) Kak
Mepa «HeMeTAIUTMYHOCTHY, psan 0. Kpucramimyueckoe CTpoeHHE HEMETANIOB — TPOCTHIX
BelecTB. Ayutorponus. duznueckue cBoiicTBa HeMeTaioB. OTHOCUTENBHOCTh MOHSITHI «METaln)
u «Hemeramu». Bogopon. Ilonoxenue Bomopoaa B Ilepuoanueckoil cucTteMe XUMHUYECKHUX
sanemeHToB /1. 1. MenneneeBa. CTpoeHue aToMa 1 MOJIEKYJibl. DU3MUECKUE U XUMUYECKHE CBOMCTBA
BOJIOPO/IA, €T0 ModydeHne u npuMeHeHue. O0mas xapakTepucTuka ramoreHoB. CTpoeHHe aTOMOB.
[IpocTeie BelecTBa 1 OCHOBHBIE COEIMHEHHUSI TAJIOTEHOB, MX CBOMCTBA. KpaTkue cBeaeHus o Xjope,
opome, drope u Hone. [IpuMeHeHre TaTOTeHOB M UX COSIUHEHHI B HapoIHOM Xxo3sicTBe. Cepa.
CrtpoeHue aToMa, aJIOTPOIIHSI, CBOMCTBA U IpUMEHEeHHe poMOmueckoit cepbl. Okxcuabl cepol (IV) u
(V]), ux momyueHue, cBoiicTBa W mpuMmeHeHue. CepHast KUCIIOTa U €€ CONM, UX MPHUMEHEHHE B
HapoJHOM Xo3siicTBe. [Ipom3BOACTBO cepHOW KHCIOTHL. A30T. CTpoeHHWE aTomMa W MOJEKYIIbI,



CBOMCTBA MPOCTOr0 BellecTBa. AMMHAK, CTPOEHHE, CBOMCTBA, MONydyeHHEe U npumeHenue. Conmn
aMMOHWUS, UX cBoiicTBa U nmpuMeHenune. Oxcuasl azorta (I1) u (IV). A3oTHas kucinora, ee CBOMCTBA U
npuMeHeHre. HuTpaTel W HUTPUTHL, MpoOJieMa HUX COACPKAaHUS B CEIbCKOXO3SHCTBEHHOM
npoaykiun. A3otneie ynoopenusi. Pochop. CtpoeHue aroma, ajuiOTPONHs, CBOWCTBA Oenoro u
KpacHoro ¢ocdopa, ux mnpumeHeHue. OcHOBHbIe coeauHeHHs: okcun ¢ocdopa (V) u
oprodochopnas kucnora, ¢ocharel. Dochopubie ymodbpenus. Yriepoa. CrpoeHue aroma,
aJuIoTpoInus, cBocTBa Moaudukamnuii, npumernenue. Oxcunbl yraepona (II) u (IV), ux cBorictBa u
npuMeHeHne. KapOoHaTel: KanbIUT, COfa, MOTAll, UX 3HAYCHHWE B MPHUPOJEC U JKU3HU UYEIOBEKA.
Kpemuuii. Ctpoenue aroma, KpUCTAJUIMYECKUN KpEMHUM, €ro cBoWcTBa M npuMmeHeHue. Okcup
kpemuus (IV), ero nmpupoansie pasHOoBUAHOCTH. CHIIMKaThl. 3HAYEHHWE COCAMHEHUN KPEMHHS B
YKUBOHM M HeXXUBOU npupoe. [loHsTHe 0 cruiMKaTHOM TpoMblIiuIeHHOCTH. JleMoncTparuu. O6pasibl
raJloreHOB — TMPOCTHIX BEHIeCTB. B3anMMoaeiicTBUE TaloOreHoB C HaTpUeM, C alIOMHUHUEM.
BreiTecHenne xiopoM OpoMa WM HMOJa W3 PacTBOPOB HMX coyieid. B3ammoneiicTBue cepol ¢
METaJUIAMH, BOAOPOJOM U KUCIOPOJIOM. B3anMoaencTBre KOHIEHTPUPOBAHHON a30THOW KHCIOTHI
¢ meapto. [lormiomienue yriieM pacTBOPEHHBIX BEILIECTB WM T'a30B. BoccraHoBieHune menu u3 ee
okcuaa yriem. OOpasubl NPUPOTHBIX COSAMHEHUN XJopa, cephl, ¢ocdopa, yriepoaa, KpeMHUS.
OO0pa3zupl BaXHEUIIUX IS HAPOJHOTO XO3sCTBa Cynb(aToB, HUTPATOB, KapOoHATOB, (ocdaTos.
OO0pa3sipbl cTeka, KepaMHUKH, IEMEHTA.

JladbopaTopuble onbIThl. 20. Ilomyuenue u pacmno3HaBanue Bojopona. 21. Hcecnepoanue
MTOBEPXHOCTHOT'O HATSHKEHUs BOJIbl. 22.PacTBOpeHHEe epMaHTraHaTa Kajlus WM MEJHOTO Kyropoca
B Bojie. 23. ['uaparanusa o6e3BoxkeHHoro cynbhara meau (II). 25. O3nakomieHne ¢ KOJUIEKIUe
ObITOBBIX (GUIBTPOB. 26. O3HAKOMIIEHHE C COCTaBOM MHHEpaibHON Boabl. 27. KadecTBeHHas
peaxius Ha ranoreHu1-uoHsl. 28. [lomyuenue u pacrnoznaBanue kuciopoaa. 29. 'openue cepsl Ha
Bo3nyxe u B kuciopojae. 30.CoiicTBa pa3zdaBieHHON cepHOW KHUCIOTHI. 31. V3ydenune CBOWMCTB
amMmuaka. 32. Pacno3naBanue cosneit ammonusi. 33. CBoiicTBa pa3z0aBiIeHHON a30THOM KUCIOTHI. 34.
B3aumMoneiicTBre KOHLIEHTPUPOBAHHOM a30THOM KHCIOTHI ¢ Menbto. 35. I'openue ¢ocdopa Ha
BO3AyXe M B kuciopoje. 36. PacnosznaBanue ¢ocdato. 37. ['openue yris B kuciopoje. 38.
[TomyyeHue yronpHOM KUCIOTBI W H3ydyeHue ee cBoiictB. 39. Ilepexon kapOoHAToB B
runpokap6onatsl. 40. Paznoxxenue ruapokapOonara Hatpus. 41. I[lonyueHne KpeMHEBON KUCIIOTBI
Y U3y4YEHUE €€ CBOMCTB.

IIpakTnueckas padora.

Ned «DxcnepumenTanbHbie 3aaauu 110 Teme «[loarpymnmna kucmopoaa.

Ne5 «IlonmyueHne aMMHaKa U U3y4EHHUE €T0 CBOMCTBY.

Ne6 «ITomyuenue okcuna yriepoaa (IV) u usydyenue ero cBoiicts. PacrioznaBanne kapOOHATOB.
Ne7 «Pemenue sxcniepuMeHTanbHbIX 3a1a4 «lloydeHne coeqMHEHNI HEMETAIIIOB U U3YYEHUE UX
CBOMCTB»

Tema Ne3 Oprannyeckue Bemecrsa (10 ).

[Tpenmet u3yuenus: oprannueckoil XxumMuu. OcOOEHHOCTH OpraHnyeckux BeuecTB. OCHOBHBIE
MOJIOXKEHUS TeOpuu XuMudeckoro crpoenusi A. M. bytieposa. [loHsiTHE rOMONIOrHYECKOT0 psja.
CBoiicTBa aJIkaHOB, AJIKEHOB, CIUPTOB, KAPOOHOBBIX KUCIIOT, KUPOB, OEIKOB, YTIEBOJIOB,
MIOJIMMEPOB.



Tema 4. O6001meHHe 3HAHUI IO XUMHH 32 KyPC OCHOBHOI 1K0Jbl. [lonroroBka k
rocy1apcTBeHHOH UTOrOBO aTTecTauuu (6 4)

IIepnonnueckuit 3akoH u Ilepuonnueckas cucrema xumuuyeckux sieMeHtoB JI. M. Menneneesa.
@usnueckuil CMBICI TOPSIAKOBOTO HOMEpa 3JEMEHTa, HOMEpPOB IepHoJa M  IPYIIIbL.
3aKOHOMEPHOCTH U3MEHEHMsI CBOMCTB 3JIEMEHTOB U UX COEIMHEHUH B IIEpUOJIaX U IPyIIax B CBETE
IPEJCTaBICHUH O CTPOEHUM aTOMOB 3JEMEHTOB. 3HAu€HHE MEePHOAUYECKOro 3aKoHa. Buabl
XUMHUYECKHUX CBSA3€H M TUIBl KPUCTAUIMYECKUX pELIETOK. B3auMOCBS3b CTPOEHHS U CBOMCTB
BemiecTB. Knaccudukanus XMMUYECKUX PEaKUUH M0 Pa3IMYHbIM NpPU3HAKaM (YHCIO M COCTaB
pearupyromux 1 o0pa3yIolIMXCcsl BELIECTB; HAJIMYME I'paHMLbl paszena (as; TerioBoi 3¢ ¢exT;
U3MEHEHHME CTENeHEeW OKHUCIEHHs AaTOMOB; MCIIOJb30BaHME KaTalu3aTopa; HalpaBlIEHUE
npoTtekanus). CKOPOCTh XMMHUYECKHX peakiuil u ¢axTopsl, Biausiomue Ha Hee. OOpaTUMOCTD
XUMHAYECKHX PEAKIUH W CcrnocoObl CMEIICHHS XMMHYECKOro paBHOBecHs. lIpocTeie M CIOXKHBIE
BeulecTBa. MeTauibl M HEMETalllbl. ['eHeTHYeckue psiibl MeTalla, HEMEeTala M IMEepPEXOJHOIo
Mmetauia. OKCHIIBI U TUAPOKCUbI (OCHOBAHUSA, KUCJIOTHI, aM(pOTepHbIe TUAPOKCHIBI), conn. Mx
cocTaB, Kiaccupukanus U oOnMe XUMHUYECKHEe CBOWCTBA B CBETE TEOPUM HIIEKTPOJIUTHYECKOU
JUCCOLUAIUHU U OKUCIUTEIbHO-BOCCTAHOBUTEIBHOTO MTPOLIECCa.



TemaTnuyeckoe NJIAHNPOBaAHUE

Ne HanmenoBanue | Bcero M5 mirx
wn TeMBI 4ACOB IpakTuyeckune Kontpoabubie | O6opyrosanue TP
padoThI padoThI
1. | IloBTrOpeHue JaT4uuk TemrepaTypbl
OCHOBHBIX 5 Jatuuk
BOIIPOCOB Kypca 8 3IEKTPOIPOBOAHOCTH
KJjlacca
2. | Tema 1. Ne2. [Tonyuenue u
MeTtamibl 18 CBOMCTBA COeIUHEHHI No | Harunk
METAJIJIOB. AIEKTPOIPOBOAHOCTH
3. | Tema 2. No 4.
Hemeramibt DKCIepUMEHTAIbHBIE
3ala4yd MO  TeMe:
22:;553,;;? Jaruuk xsnopun-
Nes. MOHOB
29 DKCIepUMEHTAIbHBIC No 2 Harax
32124 [0 TEME: 3JIEKTPOTPOBOTHOCTH
«IIoarpymnms! a3ota u Haranx pH
yriepona». Ne 6. JlaTyuK HUTpaAT-UOHOB
[Tonyuenue,
coOupanue u
pacrno3HaBaHHe ra3oB.
4. | Tema 3.
Opranunueckue 10
COEJIMHEHUS
5. | O606mmenue
3HAHUM 110 XUMHUHU 5

3a KypC OCHOBHOM
IIKOJIBI




IoypouyHoe muIaHupoBaHue

IJKCIEepUMEHT:

NeNe .
M yaeMblIe BOMPOCHI . — I€MOHCTPALMOHHBIN
Tema ypoka HN3yuyaembie Bonpoc €MOHCTPAIHO

n/n i
JI. — maGoparopHbIi

1-2  [lepuonuueckuii 3aKoH u | [leproanueckuii 3aKoH
nepuonnueckas cucrema | . . Menneneesa. [lepuoauyeckas
XUMHUUYECKHX 3JIEMEHTOB | CHCTEMa XMMHMUYECKUX 3emeHToB 1. U.

/1. 1. MenneneeBa B MenneneeBa — rpagudeckoe
CBETE YUYCHHS O otobOpakenue [lepuoauyeckoro 3akoHa.
CTPOCHHH aToOMa. DuU3NYECKUI CMBICTT HOMEPA JJIEMEHTA,

HOMeEpa Mepruojia U HOMepa IrPYIIbI.
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB
AJIEMEHTOB B IIEpUOJaX U TpymIiax.
3nauenue [leprnoandeckoro 3akoHa u
MEePUOUYECKON CUCTEMbI XUMHUYECKHUX
anemenToB 1. 1. Menneneepa

3 XapakTepucTuka Crpoenue aToma. Crpoenue | J. Ilonydyenne u uzydyeHue
BJIEMEHTA 110 €ro AIIEKTPOHHBIX O0O0JIOUEK aTOMa MEPBBIX | XapaKTEPHBIX CBOMCTB
[IOJIO’KEHUIO B 20 37€MEHTOB NEPUOJUYECKON CUCTEMBI | OCHOBHOTO UM KHUCIOTHOTO
[EPHOIUYECKOM J. . MenneneeBa. XapakTep OpOCTOTO | OKCUAOB, OCHOBAaHUW U
crucTeMe XUMUYECKHIX BEILECTBA; CPABHEHUE CBOMCTB MPOCTOrO | KUCIOT Ha npumepax MgO u
STIEMEHTOR BEIIIECTBA CO CBOMCTBAMHM IMPOCTHIX SO, Mg(OH), u H2SOa.

J1. I. Menneneesa. BEIIeCTB, 00pa30BaHHBIX COCEIHUMH IO

MEepHOJy SJIEMEHTAMH; AaHAJOTUYHO I
cocezeil mo moarpynne. CocTaB u xapakTep
BBICIIIETO OKCHU[JA, THIPOKCHUIIA, JIETY4ero

BOZOPOIHOTO COEINHEHUS (st
HEMETAJIJIOB). ['enernueckue pAaabI
MeTajia U HeMeTaa.

4-5  [Xumnueckas XuMudeckass ~ opraHu3anus  HeXHUBOH | Mcnonvzyemces obopyodosanue
opraHu3anys Mpupoabl. MPHUPOIBI. XUMHUYECKUe 3JIEMEHTBI B l[eHmpa «Touka pocmay:
XUMHYECKUE PEAKUUHU. [ eTKax YKUBBIX opraHn3MoB. 1aTUHK TEMIIEPaTyphl
CKOpOCTh ~ XMMHYECKHX MakpodnemeHTbl.  IloHsitue  cpeneii (JaTIMK
peaKiui. N CKOPOCTM XHUMHYECKOH peakiuuu u € PACKTPOIPOBOIHOCTH
KaTanu3aropsl. 3aBHCUMOCTH OT Pa3IHuYHbIX (PAKTOPOB.

Metauusbl (184.)

1-2 [lonoxenue metamioB B [[lonoxxenne meramwioB B nepuogndeckoit  JI.2  OOpasisl
(6-7) [EPUOANIECKOM CUCTEME CHCTEME XUMUYECKUX DIIEMEHTOB . . Pa3JIMYHBIX MCTAJJIOB.
XUMHYCCKHUX 3JICMEHTOB  MeneneeBa. OcoOOEHHOCTH CTPOCHUS
/1. 1. Menneneesa, ATOMOB META/UIOB. MeTalnyeckas
CTPOCHHC UX aTOMOB M kpyicramyeckast peniéTka u
(hrsmyecKHe CBOMCTBA.  |\reranmiyeckas XHMHYECKAs CBA3D.
OO6mue ¢puznyecKkrue CBOMCTBa METAILIOB.
3HAaYCHHE METAJJIOB B Pa3BUTHH
YEJIOBECYCCKOM I[UBHIIM3ALINH.
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XUMHYECKHE CBOMCTBA

IXMMHUYECKUE CBOMCTBA METAJUIOB Kak

/1. BzaumoneiicTBrEe METAIIJIOB

(8-9) |meramoB. BOCCTAHOBUTENEH.  DIEKTPOXMMHUYECKUH |c HeMeTaJIaMHU.
DICKTPOXUMUYCCKUI AN  HANPSOKEHMH  METAIOB U €ro [JI,3 B3auMoeiicTBIE
P . HaNPsDKCHUHcrionp30BaHNe I XapaKTEPUCTHUKH |MeTasIoB ¢ pPaCTBOPAMU
MCTAJJIOB. XUMHYIECCKUX CBOWCTB KOHKPETHBIX [KiCIIOT U COJIEH.
METaJJIOB.
3) Metamnel B npupoje. Haxoxaenue wmetaiuioB B npupoge. Jl. OOpasibl CriaBoB.
(10) |Crmoco6wr  mosyuenwust [CIOCOOBI  MOJIYYCHHS META/UIOB: IHPO-,
MeTauioB. CIiaBbl. rUAPO- U 3ieKTpoMmeTtautyprusi. CruiaBbl,
WX KJ1accu(UKaImsi, CBOMCTBA U 3HAUCHUE.
6-7  |[llemounsie MeTautbl U UX|(CTPOCHHE aTOMOB IIENOYHBIX MeTawioB. JI.  OOpasumbl  MIEIOYHBIX
(11-12) [coenuneHwus. [1{enoyHBIe METAJUTBI — IPOCTHIC BEIIECTBA, [METAUIOB. B3auMozeiicTBue
X (pU3MYECKME M XMMHUYECKHE CBOMCTBA. HATPUs, JHTUS C  BOJOH;
Baxxuenine  COCOMHEHHUS  IEIIOYHBIX HATPUSA C KUCIOPOJIOM.
METaJIIIOB — OKCHUABI, THAPOKCHUIBI U COJIU, VI OsHakomyieHHe Y
X CBOICTBA M TIpHMEHEHHE B HapoxHOM [00pasuamu NPUPOAHBIX
XO3SIMCTBE. COCAMHCHNU HATPHA.
8-9  [llemouHo3eMeNbHBIE CTtpoeHue aTroMOB IIETOYHO3eMENbHBIX [/1. O6pa3ipl
(13-14) |mertamasl u uxMeTasioB. [l]erouHo3emMenbHbIe METAIUIBI — [IETOYHO3EMENTbHBIX
COCTHHEHHUS. MPOCThIC BEIIECTBA, WX (PU3NYCCKUE H METAJUIOB. BiammojeicTue
XMMHYECKHUE CBOMCTBA. KaJblMsl C BOJOW;, MarHusi ¢
KHCIIOPOJIOM.

10  [Xumuueckue BemectBa [[lonmydyenne u  npumeHeHue  oxcuja J1.4 O3HakoMJICHHE c
(15) |kak cTpOUTEIbHBIE U KaJTbITHS (aeraménoit M3BECTH). 0OpaznamMu MIPUPOTHBIX
noseroyHble MaTepuansl [[lomyyeHue M TOpUMEHEHHE THIIPOKCH]IA [COSAMHEHUN KabIusl.

(men, MmpaMop,  [KaJbLuUs (ramenon U3BECTH).

M3BECTHSIK).

Pa3HOBI/II[HOCTI/I THAPOKCHU A KaJIbLUA
(M3BEeCTKOBasi BOJA, H3BECTKOBOE
MOJIOKO, TTYIIIOHKA).




11-12 | AmroMuunii u Crpoenue aToMma amomunaug. | . [Tonyuenne THIPOKCHIA
(16- €ro du3nyeckue U XUMHUYECKHE CBOMCTBA | aJFOMUHHUS U €r0 B3aUMOIEHCTBUE C
17) COEJIUHEHUS. QTIOMHHHSA - TPOCTOrO  BEIIECTBA. | PACTBOPAMU KHMCJIOT U ILEIOYEH.
OGnactn  npumenenus  amomunus. | JI.4 O3Hakomienue ¢ obpasuamu
HpI/Ipo,Z[HBIe COCIMHECHUS aJIIOMUHUA. | IPUPOIHBIX COCIMHEHUU
Coeounenuss anroMuHus - OKcuo u | ATFOMUHHUSL.
2UOPOKCUO, UX aMhomepHbILL Xapakmep.
13-14 | XKeneso u ero| Ctpoenne aroma xene3a. Crenenu | J. [lomydyenue rupokcuaoB xemne3a
(18- | coenunenus.” okucnenust okeneza. @Ousmueckue u | (1) u (III).
19) XUMHNYCCKUC cBOMcCTBA Xkeneza — | J.4 O3HakoMJIEHHE c
IIpocToro BeIIIeCcTBA. Oo6uact 06pag]_[aMH IIPUPOIHBIX
OPUMCHCHMSI JKCJIE3a. COEIMHEHHH JKelie3a.
Okcuabpl U 2uOpOKCUObI  KETe3a.
Tenemuueckue paovl Fe** u Fe3*.
Baoicnetiwue conu orcenesa.
15 | [IpakTuueckas pabdota | [lomyueHne u CBOHCTBa COCTUHEHUI Hcnonvsyemes obopyoosanue
(20) | Ne2. METaJLJIOB. Llenmpa «Touka pocma»: oamyux
91EeKMpPonpo8ooOUMOCmU
16 | O606menue u| Pemenue 3a1a4 1 ynpaxHeHui.
(21) | cucremaru3zansi
3HAHUU o  Teme
«Metambi».
17 | KonTponpHas pabota
(22) | Ne'l.
18 | AHanu3 KOHTPOJILHOU
(23) | paboTHLI.
Hemerasibl (29 4.)
1 O6mas [Tonoxenue HEMETAJIOB B | . Komnekuus o0pa3Ios
(24) | xapakTepucTHKa HEPUOJNYECKON CHCTEME XUMHYCCKHUX | HEMETAJIOB B Pa3IUYHBIX
HEMETAJLIOB. snementoB  JI. WM. MeHzeneesa. | arperaTHbIX COCTOSIHHSAX.
Ocobennoctu CTPOCHUS aTOMOB
HEMETAJIOB.
DNEeKTPOOTPULIATETEHOCTD, psn
3IEKTPOOTPHUIIATEIHHOCTH.
Kpucrannmueckoe CTpPOEHHE
HEMETAJUZIOB — TPOCTHIX  BEHIECCTB.
Annomponus.
®u3nyeckue  CBOWCTBA HEMETAJUIOB.
CocraB Bo3ayxa.
2 Bonopon, ero | JIBOMCTBEHHOE MOJIOKEHHUE BOOPOA B
(25) | dusuyeckue 1 | IEPUOANYECKON CUCTEME XUMUUECKUX
XUMHAYCCKHE anemeHTOB /1. 1. Menneneena.
CBOICTBA. dusnyuecKrue 1 XMMUYECKHE CBOMCTBA
BOJIOpOAA, €T0 MOJyYEHHUE,
MIPUMEHEHUE.
Pacno3znaBanue Bogopona.
3 Boma.  Bopopoauno- | Ctpoenue  Modiekyibl.  Bomopoanas
(26) | xumuveckass  CBf3b. | CBsA3b. AHOManuu BOAbl. OuHCTKa

CsoiicTBa Boabl. Bomxa
B JKM3HU YEJIOBEKA.

OUTHLEBOU BOJIBI.




4 Oomas Crpoenne atomoB ramoreHoB u ux | JI. OOpa3ipl rajoreHoB — MPOCTHIX
(27) | xapakTepucTHKa CTCTICHH OKHCIICHUSI. CrtpoeHue | BelIecTB.
TaJIOTEHOB. MOJIEKYT TajoreHoB. Dusmueckue u
XUMHYECKHE  CBOMCTBA  TaJIOTCHOB.
[IpumeneHnue  TajoreHoB W HX
COCMHEHHI B HAPOJHOM XO35MCTBE.
Coenqunenust l'anorenoBomopoasl M ux cBoicra.| . [loaydyenue xi0poBogoposa u ero
5 TraJoreHoB.” l"aoreHn bl ¥ UX CBOMCTBA. pactBopenue B Boje. OOpasibl
(28) [IpuMeHeHHe COCAMHEHHUH T'aJOreHOB B IIPUPOHBIX COCAMHEHMUIT
HapoJHOM Xo3sicTee. KauecTBeHHas | xjopa.
peaKiust Ha XJIOpU/I-HOH. JI.7 KauecTBeHHas peakuys Ha
XJIOPU/I-HIOH.
Ucnonvzyemcs obopyoosanue
Llenmpa «Touka pocmay - damyux
X710pUO UOHOB
6 Kucnopon, ero | Kucnopon B mpupoge. ®@usuueckue u | [I. [operme cepbl u ikeneza B
(29) | dusuueckue U | XAMUYECKAEe  CBOWCTBA  KHCIOPOJA. | kuciaopoje. [lonydeHue KUCIopoaa
XAMUYECKHE I'openne n MeIICHHOE OKHCJICHHME. PA3JI0KEHUEM TIEPMAHraHaTa KaJIHs
CBOICTBA. Iony4enue u NIpUMEHEHHE KUCIOPOA. | i pepokenia BOAOPOAA, COOUPAHNE
PacriosnaBanmne KuCI0posa. Y pacrliO3HAaBaHUE KACIOPOIA.
7 Cepa, e€ ¢usnueckue| Ctpoenne aroma cepsl u crenenu | JI.  B3ammonelictBue  cepel €
(30) |m XMMHYECKUE | OKHCIICHHSI CEPBl. Aniomponusi cepbl. | MeTaUIAMH u KHCIIOPOJIOM.
CBOICTBA. Xumuyeckue cBorctBa cepol. Cepa B | OGpasupl NPUPOIHBIX COEAUHEHMM
npupose. buonornyeckoe 3HaueHue | ceppl.
Cepbl, €€ MPUMECHCHUE
(memepkypuzanus).
8 OKCHIBI CEpBI. Oxkcunet  cepol (IV) wu  (VI), wux| . Ilonydenue okcuma cepor (IV),
(31) IMMOJIYYCHHEC, CBOWCTBA U IIPUMCHCHUC. ero B3aHMOI[efICTBHe C BQI[()]‘/’[ U CO
Cepnucmas kucioma u eé conu. IETOYBIO.
9-10 | Cepnas kucnota u e€ | CoiictBa cepHOi Kucinotel B cBere | J. OOpasiisl BaXKHEHIINX IS
(32- COJIH. TCOpHUn 3J‘ICKTpOJ‘II/ITI/I‘IeCKOI7I HapOJHOI'O X03SIHCTBa cyﬂ],(baTOB,
33) AUCCOLUALUH u Paz6aBneHne
OKHCJIUTETbHOBOCCTAHOBUTEIHHBIX KOHIICHTPUPOBAHHOM CEPHO
peaxuui. 3 KUCJIOTHI. CBoiicTBa
Cpashenne  CBOHCTB _ | pas6asnennoit cepHoit
KOHLICHTPUPOBAHHOH 1 pas6aBneHH01:1 HCTOTEL
CepHOU KHcHoTHL. [IpuMeHeHue cepHOit
KUcToThl. COoNM CEpHON KHUCIOTHI M UX J1.8 KauecTsennas peakiys Ha
MPUMEHEHHE B HAPOJHOM XO3SICTBE. cyabgar-noH.
KauecTBeHHas peaknus Ha CyIbQar- Henonvsyemes obopydosanue
IOH. Llenmpa «Touxa pocma» - damuux
pH
11 | IIpakTuueckas pabota| Pernenne sxcreprMeHTaNbHBIX 33724 110

(34)

No 4.,

TEMCE! «Ho;:(rpynna Kucjaopona».




12 | A3zor, ero Crpoenue atoma M MOJIEKYJbl a30Ta.
(35) | ¢pusuyeckue u dusnyeckue U XUMHYECKHE CBOMCTBa
XMMHAYECKME | a30Ta B CBETE€ NPEICTaBICHUH 00
CBOWCTBA. OKHUCJIUTEIHbHO-BOCCTAHOBUTENBHBIX
peaknusx. [logydeHne u mpUMEHEHHE
azotTa. A30T B TIIpUPOE U  €ro
OHOJIOTHYECKOe 3HAYCHHE.
13 | AmMmuak u  ero| Crpoenue MOJIEKYJIbI ammuaka.| I. Ilomyuenue, coOupanue u
(36) | cBoiictBa.” Ouznyeckue U XUMHUYECKHE CBOWCTBA, | paclio3HaBaHUE aMMHaKa.
MoJIy4eHue, coOupanue u | PactBopenne ammmaka B BoOJE U
pacro3HaBaHHE aMMHUaKa. B3aMMOJIeicTBHE aMMUaKa C
XJIOPOBOAOPOIOM.
Hcnonvzyemces obopyoosarue
Llenmpa «Touka pocma» - oamyux
pH
14 | Conu aMMoHMUS. CocraB, mnonyuenue, ¢usnueckue u |JI.9  PacrnosnaBanue cojeit
(37) XHMHUYECKHE CBOMCTBA COJICH aMMOHHUS: | aMMOHHUSI.
B3aMMOJICHCTBHE CO IIEIOYaMH U
paznoxenue.  IlpumeHeHnue  coleu
aMMOHHSI B HAPOJTHOM XO3SIHCTBE.
15 Oxkcuapl azota (II) m | Oxcums azora. dusnyeckue u
(Iv).” XUMHYECKHE CBOICTBA OKCHIA a30Ta
(38) (IV), ero nosnydyeHue u npuMeHeHUeE.
16 A30THas KUCI0Ta U CocraB u xumuyeckue cBoiictBa | [. B3anmoneiicteue
(39) | eé cBoiicTBa. a30THOW KHUCJIOTBI KaK JJIEKTPOIMTA. | KOHLEHTPUPOBAHHOMN a30THOM
OCOoOEHHOCTH OKHCIUTENBHBIX CBOMCTB | KiCIOTHI ¢ MEIBIO.
KOHIIEHTPUPOBAHHOMN a30THOM KUCIIOTHI.
IIpuMeHeHne a30THOM KHMCIIOTHI.
17 | Conmu a3oTHOM Hutpatel u ux cBoiictBa. [Ipobnema | JI. OOpa3iipl BaxHEHIINUX JIs
(40) | KMCHOTBI. MOBBIIICHHOT'O COJIEPXKAHUS HUTPATOB B | HAPOJAHOTO  XO3AHCTBA HUTPATOB.
CEJIbCKOXO035MCTBEHHON IPOAYKIINH. Hcnonwvzyemcs obopyoosanue
Llenmpa «Touxa pocma» - damuux
HUMPam-uoHos
18 | ®ocdop, ero | Ctpoenne atoma docdopa. Arromponus | . O06pa3zist MIPUPOTHBIX
(41) | dusuueckue u | pocpopa.  Xumudeckue  CBOHWCTBa | coenuHeHnid (ocdopa. [Tomyuenue
XUMHUYECKHE docdopa. [Tpumenenue u | 6enoro gocdopa U3 KpacHOro.
CBOICTBA. Oouonorudeckoe 3Hadenue docdopa.
19 | Okcun pocdopa (V). | Oxcun  docdopa (V) - tunwmussnii | . OOpa3iisl BOKHEHIIHX IS
(42) | Oprodochopuas KHCIIOTHBIM  okcua. OptodocdopHas | HapogHOro  X03sicTBa PocdaToB.
KHCIIOTA U €€ COJH. KHCIIOTa U TPU psizia e€ coneil: pocdartsl,
ruapodocdatel u guruapodocdaTsl.
20 | Yruepon, ero | Ctpoenue aToma yrnepona. | [l O06pa3sist MPUPOIHBIX
(43) | ¢pusuyeckue u | Annomponus:  aimaz u  2pagum. | COeNUHEHUH yrieposa.
XUMHUYECKHE dusnueckue M XMMUYECKHE CBOICTBa
CBONCTBA. yriiepoja.
21 | Okcupsl yriepoaa. Oxcup yrnepoaa (II) mnm yrapusiit ras: | JI.10 [Tonyuenue yriekuciaoro rasa u
(44) NOJIydeHUE, CBOWCTBA, NPUMEHEHHUE. | €r0 PaCcIO3HABAHUE.
Oxkcua yrinepoaa (IV) unu yriekucisiii
ras: HOJIy4YeHue, CBOWCTBA,

MMPUMCHCHHUC.




22-23

YroapHasg KUCIOTa U

CoctaB W XHUMHYECKHE CBOWCTBA

. O6pa3ibl BaxKHEHIIINX TSI

(45- | eé conm. yronpHoil kucinotsl. KapOoHaTbl M MX | HAPOAHOrO  XO3siCTBA
46) 3HAYECHME B IPUPOJIE U JKU3HM YETOBEKA. | KapOOHATOB.
ITepexon KapOOHATOB B | JI.L11 KayecTBeHHass peakuus Ha
IHJIPOKapOOHATHI u 00paTHO. | xapGoHAT-HOH.
Pacno3naBanue kapOoHaTHOHA Cpeau
JIPYTHX UOHOB.

24 | Kpemuuit u Crpoenue aroma kpemHus, cpaBHeHue | /. O6pa3sis IIPUPOHBIX
47 ero €ro CBOMCTB €O CBOMCTBaMH aToma | coenuHeHHi KpemHus. OOpasibl
COEIMHEHUS. yraepoaa. Kpucrannuueckuii KpeMHUH: | cTekiIa, KEpaMUKH, IIEMEHTA.

e€ro CBOMCTBA H IIPUMCHCHHUC. Oxcun | JI.12  O3HakoMJICHUE C
kpemunss  (IV) m  ero NpUPOIHBIC | puponHbIME CHIMKATAMA.
pa3sHOBMAHOCTU. KpeMHHeBas KUCIOTA U | 1 13 O3HaKoMICHHE C HpOIyKIHeit
e€  comu. BqueHHe C?eHHHeHHﬁ CHIIMKATHO} IIPOMBIIIIIEHHOCTH.
KpEMHUS B )KUBOI U HEXXUBOU MPUPOJIE.
[TonsiTue CUJIMKaTHOMN
MPOMBIIIJICHHOCTH.
25 | IlpakTuueckas paboTa
(48) | Ne 5.
DKCIepUMEHTATbHBIC
3aJa4d [0  TeMe:
«loarpynms! a3ora u
yrIepoIay.
26 | [IpakTudeckas
(49) | pabora Ne 6.
[Tonyuenue,
cobupanue u
pacrno3HaBaHUe
ra3os.
27 0O06001IeHne u| Pemenue 3a1a4 v ynpaxxHeHUiA.
(50) | cucremaru3zarus [ToaroToBka K KOHTPOJIBHOMN padoTe.
3HAHUU o TeMe
«Hewmeranbn.
28 | KonTponbHas pabora
(51) | Ne2.
29 | AHanu3 KOHTPOJILHOU
(52) | paboTHLI.
Oprannyeckue coennuenus (10 4.)
1-2 | IIpenmer BemecrtBa OpraHU4eCcKHUe u | . Mogenu MoJieKysl OpraHMYeCKUX
(53- | opranmnueckoi HEOPTraHUYECKHE. Oco00EHHOCTH | COeTUHEHUN.
54) XUMUMU. OpraHMYecKuX  BemecTB. [IpuuuHbI
MHOT000pa3us OpraHUYECKUX

coequHEHUl. BaleHTHOCTh M cTeneHb
OKHUCJIEHUSl YIJIEpoJa B OPraHMYECKUX
COEIUHEHUAX. Teopus XMMHUYECKOTO
CTPOEHMSI OpPraHMYECKUX COCIUHEHUI
A .M.bytneposa. CrpyKkTypHBIE
¢dopmynbl.  3HaueHHE OPTraHUYECKOU
XUMUH.




3 [IpenenbHbie Crpoenune Monekyn meraHa u 3taHa. | [I. TopeHme yrneBomopoloB H
(55) | yrueBomopoml ®dusunyeckue cBoiicTBa MeTana. ['openne oOHapyKeHue IPOIYKTOB UX
(MeTaH, TaH). METaHa M OTaHa. JICrHAPHPOBAHUEC | ropenms.
STaHa. JI.L14  UsrortoBieHue  Mojelei
IIpumenenne MeTana. MOJIEKYJI METAHA U DTaHa.
4 Henpenenbubie Crtpoenue mosiekyiibl 3TuieHa. Jlgoiinas | /.  B3aumoneiictBue 5sTuieHa ¢
(56) | yrieBomopob CBsI3b. XMMHMUYECKHE CBOMCTBA ITUJIEHA | ODOMHONM BOJIOM U  pacTBOPOM
(aTUTIEH). (ropenue, B3aMMOJEICTBHE C BOJOH, | IEpPMaHraHaTa Kajusl.
OpoMom). Peaknius moaumepu3auu.
5 Ilpeocmasnenus Peakumst  mommMepuzanuu  dtwiieHa. | [I. OOpasubl pa3iMyHbIX U3IETHA U3
(57) o nonumepax | IlonuaTuieH U €ro 3HaYeHUE. MIOJINATUIICHA.
Ha npumepe
ROAUIMUTEHA.
6 Cruptsl. Cnuptsl — IIpEJICTaBUTENN JI. O0pasipl 3TaHoNa U TIHMIEPHH.
(58) KHUCJIOPOACOACPIKAIINAX KauecTBeHHas peaKiust Ha
OpraHUYEeCKUX COCIUHECHUM. MHOT0aTOMHBIC CITHPTHI.
DU3NYECKUE U XUMUYECKUE CBOKMCTBA JI.15 CgBolicTBa rimiepuHa.
cnuptoB. Pusnonaoruueckoe AencTre
Ha OPraHKU3M METaHOJIa U 3TAHOJIA.
7 KapOonoBsie VkcycHass kucinora, €€ cBoiictBa u | JI. B3aumopneictBue  yKCycHOHU
(59) | kuCHOTHI. MpUMEHEHHE. YKCYCHasi KHUCJIOTa — | KHCIOTBHI C MeTallJlaMH, OKCHIaMU
KOHCEPBAHT  MUIIEBBIX  MPOJIYKTOB. | METAJJIOB, OCHOBAHUSMHU U COJISIMHU.
CreapuHOBas KMCI0TA — IPEICTaBUTEINb
KHUPHBIX KAPOOHOBBIX KUCIIOTHI.
8-9 | buonoruuecku XKupst B mpupone u ux npumenenue. | [I. KauecTBeHHas peakuus Ha
(60- BaKHBIE BelmlecTBa: | benku, ux crpoeHue u Owojoruyeckas | Kpaxmad. I'openue GenkoB.
61) AKUPBIL, Oenku, | poab. ['roko3a, Kpaxman u 1esiono3a | [{BeTHbie peakiuu OenKoB.
YIJIE€BOJBI. (B cpaBHEHMH ), uX Onostornueckas poiib. | JI.17B3aumopeiicTBrue kpaxmana c
Kanopuiinocms ~ 6enxos,  odicupos  u | WOIOM.
V211e80008.
10 O060061IEHNE "
(62) | cucremarm3zanusi
3HAHUU 00
OpraHUYECKUX
BEILIECTBAX
O06001eHue 3HAHNI 32 KyPC OCHOBHOM MIKOJbI (64.)
1-2 | [lepuonuueckuit ITepunonnueckuin 3aKOH
(63- 3aKOH u | JI.MW.Mennaeneena. [Tepuoanueckas
64) nepuonyecKast CUCTEMA XMMUYECKUX IJIEMEHTOB
cucTema
XUMHUYECKUX
3JIEMEHTOB JN.N.Menneneesa —  rpaduieckoe
JA.N.Menneneena otobpaxenue [lepnonnyeckoro 3akoHa.
B CBETE @u3NUeCcKUil CMBICI HOMEpa 3JIEMEHTA,
YUEHHUS HOMEpa IMepuoja W HOMEpa TPYMIBL.
0 CTPOEHUU 3aKOHOMEPHOCTH W3MEHEHMsI CBOMCTB
aToma. 3JIEMEHTOB B TMEpPUOJAX W Tpynmnax.

3nauenue llepuognueckoro 3akoHa Hu
HepHOHquCKOfI CUCTEMBI XUMHNYCCKUX
anemenToB JI.W. Menaeneena




3 CrpoeHnue BemecTB. | TUnbl XMMHUYECKUX CBSI3EH, A.  Kpucramnmueckue — pemérku
(65) THUIBI KPUCTATHYCCKUX anMasa u rpagura.
pewérok. BzaumMocss3b
CTpOCHUS u CBOMCTB
BEIIECTB.

4 Knaccudukanums Knaccuukanuss XUMUYECKUX peakIuit

(66) | xumHuyecKuX [0 pa3jIMYHBIM MOpPU3HAKaM (YUCIO |
PeaKIHid. COCTaB PEarupyromux 1 00pa3yromuxcs
BEILIECTB; TEIJIOBOM a¢dekr;
UCTIOJIb30BaHUE KaTajau3aropa;
HampaBjICHUE; W3MEHEHHE CTeleHen
OKHUCJICHUSI aTOMOB).

5-6 | Knaccuduxanus [Ipoctele ©  CIOXXHBIC  BEIIECTBA.
(67- | Bemecrs. I'eneTnueckue pAABI MeTaia,
68) Hemerayia. Okcuipl  (OCHOBHBIE U

KHMCJIOTHBIE), TUPOKCH/IbI (OCHOBAHMS U
KHCJIOTBI), COJIU: COCTaB,
Kiaccuukanus U o0Iue XUMHUYECKHE
CBOMCTBA B CBETE TEOPUU

AIEKTPOJUTAYECKON JUCCOLMAIIMU ¢
IIPEICTaBICHU 00  OKHUCIUTENBHO-
BOCCTAHOBUTEIBHBIX PEAKIIHIX.

KPUTEPUH 1 HOPMBbI OIIEHKH 3HAHUI OBYYAIOIIINXCSH

1. OneHka ycTHOTO OTBeTA.

Ormerka «5».

- OTBET IOJIHBIN U NMPaBUJIbHBIN HA OCHOBAHUU U3YYE€HHBIX TEOPUH;

- MaTepuaj U3JI0KEeH B ONPEEICHHOMN IOTHYECKOU MOCIIeI0BATEIbHOCTH, JINTEPATYPHBIM SI3IKOM;

- OTBET CaMOCTOSTEIbHBII.

OT1Ber «4»;

- OTBET IOJIHBIN U MPaBUJIbHBIN HA CHOBAaHUH U3YYCHHBIX TEOPU;

- MaTepual U3JI0KEH B OIpeIeTIeHHON JIOTUYECKOM MOCIeA0BaTeIbHOCTH, IPH STOM JOMYILIEHbI JBE-TPH
HECYIIECTBEHHBIE OLTHOKHU, UCTIPABICHHBIE 110 TPEOOBAHUIO YUHUTETIS.

Otmerka «3».
- OTBET ITOJIHBIH, HO TIPH 3TOM JIONyIIeHa CYIIIECTBCHHAS OIMOKA WJIH OTBET HETIOJIHBIN, HECBS3HBIM.
OTmerka «2».

- TIpU OTBETe OOHAPY)KEHO HEMIOHMMAaHHWE y4allluMCS OCHOBHOTO COJICP)KaHUs yU4eOHOr0o Marepualia WK
JIOTTYIIICHBI CYIICCTBCHHBIC OIMMOKH, KOTOPBIC YyYaIllMics HE MOXKET HCIPABUTHh NPU HABOJSIIUX
BOMPOCAaX yUUTENS, OTCYTCTBHE OTBETA.

2. OueHKa IKCNEPUMEHTAIbLHBIX YMEHMId.

- OueHka CTaBUTCS HAa OCHOBaHMHM HAONIOJCHMS 32 yJallUMHUCA W MUCHBMEHHOTO OTYeTa 3a paboTy.
OTMeTKAa «5»:

- paboTa BBITIOJIHEHA MOJHOCTHIO U TIPABUIILHO, CICNIaHbI IPaBUIIbHBIC HAOTIOACHMS U BHIBOJIBI;

- DKCHEPUMEHT OCYIIECTBIICH IO TUIaHY C YIETOM TEXHUKU 0€30MacCHOCTHU M MPaBWI paboThI C BEHIECTBAMHU

1 000pyIOBaHUEM;

- TIPOSIBIIEHBI OPTaHU3AIMOHHO - TPYAOBBIE YMEHHUS, TOAICP)KUBAOTCS YUCTOTA pab0YEro MECTa M IOPSA0K
(Ha cToJIe, S)KOHOMHO HCTIOJB3YIOTCS PEaKTHBHI).

Ormerka «4».




- pa0oTa BBIMIOJIHEHA MPABHIBHO, CHIEJaHbl NpPaBUJIbHbIE HAONIOJEHHUS U BBIBOJABI, HO TPHU OSTOM
9KCIIEPUMEHT MPOBEICH HE IMOJHOCTbIO WM JOMYILEHbl HECYUIECTBEHHbIE OHIMOKM B pabore ¢
BEIECTBAMH U 000PYIOBaHUEM.

OT1meTka «3»:

- paboTa BBIMOJHEHA MPABUIIFHO HE MEHEE YeM HAITOJIOBUHY WIIH IONYIIEHA CYIECTBEHHAS OIIMOKA B XOIC
JKCIIEPUMEHTa B O0OBSICHEHUH, B 0OPMIIEHUU pabOThl, B COOITIOACHUN IPABUI TEXHUKU 0OE30MacCHOCTU
Ha paboTe C BellecTBaMu U 000pyI0BaHUEM, KOTOpasi UCIIPABIISETCS MO TPEOOBAHUIO YUUTEIIS.

OTmeTka «2»:

- JIOTMYIIEHBI 1Be (1 00Jiee) CYIIECTBEHHBIE OIITMOKHY B X0JI€: DKCIIEPUMEHTA, B 00BSICHEHNH, B 0()OPMIICHHH
paboThI, B COOIIOICHUH MIPABIII TEXHUKK 0€30MacHOCTH MPpHU paboTe ¢ BEIIECTBAMHU U 00OPYyTOBAHUEM,
KOTOPBIC YUAIIUICS HE MOXKET UCIIPABUTH JaKe M0 TPEOOBAHUIO YUUTEIS,

- paboTa He BHIMOJIHEHA, y YYAIIETOCs OTCYTCTBYET KCIICPUMEHTAIBHBIEC YMEHHUS.

3. OueHka ymMeHHii pelIaTh pacyeTHbIE 32/1a4H.

OT1meTka «5»:
- B JIOTHYECKOM PACCYKJICHUH U PEIICHUU HET OMMOOK, 3a7a4a petieHa paiioHaIbHbIM CIIOCOO0M;
OT1MmeTKa «4»:
- B JIOTUYECKOM pACCYXJCHUM M PEIICHUs HET CYHIIECTBEHHBIX OIMIMOOK, HO 3a/ada pelieHa
HEpalMOHAIBHBIM CIIOCOO0M, UJIH JIOMYIIEHO He 0oJiee ABYX HECYIIECTBEHHBIX OIIUOOK.
OT1meTka «3»:
- B JIOTUYECKOM PACCYKICHUU HET CYIIECTBEHHBIX OMMOOK, HO JOMYIEHa CYIIECTBEHHas OIHUOKa B
MaTEeMaTHYECKHUX pacyeTax.
OT1MmeTKa «2»:

- UMEETCs CYIIECTBEHHBIC OIMMOKH B IOTHYECKOM PACCYXKICHUU U B PEIICHUU.

- OTCYTCTBHE OTBETA Ha 3aJ[aHUE.

4. OueHka MMCbMEHHBIX KOHTPOJIbHBIX PadoT.

Ormerka «S»:
OTBET IOJIHBII U MPaBUIIbHBIIN, BO3MOXHA HECYIIECTBEHHAs OLITHOKA.

OTMeTKka «4»:
OTBET HEMOJHBIN UTH TOMYIIEHO He 0oJiee ABYX HECYIIECTBEHHBIX OIIHOOK.

Otmerka «3»:
- paboTa BBHINIOJHEHA HE MEHEE YeM HAIOJOBHHY, JIOMYIIEHa OJIHA CYNIECTBEHHAs OMMOKA U MPU 3TOM
JIBE-TPHU HECYIIIECTBEHHBIE.
OTtmeTka «2»:
- paboTa BBITIOJIHEHA MECHBIIIEC YeM HATIOJIOBUHY WJIH COJICPKHUT HECKOIBKO CYIIECTBEHHBIX OITHOOK.

paboTa He BBITIOTHEHA.

[Ipu oneHKe BBIOJHEHUS MHCHbMEHHONW KOHTPOJIBHOM pPabOThl HEOOXOAMMO YYMTHIBATH TpeOOBaHUs
eanHoro opdorpaduueckoro pexxuma.

5. OueHka TecTOBbIX padoT.

TecTel, cocTOsME W3 TSATH BOMPOCOB, MOXXKHO HCIIONIB30BATh IMOCIE HM3YYEHHUS KaKIOTOo MaTepuala
(ypoxa). Tect u3 10—15 BompocoB ucmonb3yeTcst sl mepuoamdeckoro kKoHTpois. Tect m3 20—30
BOIIPOCOB HEOOXOAUMO HCIIOIH30BATh JIJISI MTOTOBOTO KOHTPOJIS.

[Ipu orieHUBaHUY UCTIONB3YETCs CIEAYIOIIAs IIKaja:

AJIg TECTAa U3 IIATH BOIIPOCOB

* HET OIIHOOK — OIIEHKA «5»;

* 0JiHA OIINOKA - OIlEHKA «4»;

* JIBE€ OIIMOKH — OIIEHKA «3%»;

* TPU OIIMOKH — OIIEHKA «2».

Jns Tecra u3 30 BOonpocoB:



* 25—30 nmpaBUIILHBIX OTBETOB — OIIEHKA «5»;
* 19—24 npaBWIBHBIX OTBETOB — OLICHKA «4»;
* 13— 18 nmpaBUIILHBIX OTBETOB — OIIEHKA «3»;
* MeHbIIE 12 MpaBUIIBLHBIX OTBETOB — OIIEHKA «2).
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2. Ta6puensa O.C. Xumus. 8-9 kiaccel: Metoauyeckoe mocodue — 2-e usf., - M.: Jpoda, 2016.
3. Taopuensu O.C. II. H. bepéskun, A. A. Ymakoa I'. B. Maiioposa, H. B. Ky3pmuna.
Kontpomnsnsie u npoBepounsie padotsl. DI'OC 2018. [Ipoda.
4. Taopuensn, O.C. Xumus.9 kmacc:yueO.n1ms ob6meodpasosart.yupexacanii/O.C.I'abpuensa. —
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