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INOACHUTEJIBHAA 3AIINCKA

PaGouas mporpamma mo XxumuM A oOydarommxcs 9 kjlacca CocTaBlieHa Ha OCHOBE
TpeboBanmii K pe3ynbraTaM OCBOCHHUS OCHOBHOM 0Opa30BaTENIbHOW MPOrpaMMbl OCHOBHOTO
o0miero oOpa3oBaHus, MpeACTaBICHHbIX B DenepaibHOM rocyJapCTBEHHOM 00pa3oBaTeIbHOM
CTaHJapTe OCHOBHOTO oOmero o0pa3oBaHMsA, € Y4ETOM paclpeieiCHHbIX M0 Kiaccam
poBepseMbIX TpeOOBaHUM K pe3yJbTaTaM OCBOCHMS OCHOBHOM 00pa3oBaTeNbHOM MPOrpaMMbl
OCHOBHOTO 0oOmiero o0pa3oBaHHMs M 3JEMEHTOB  COACP)KAaHUS, TPEACTABICHHBIX B
YHuBepcaabHOM KoIu(pUKaTope MO XMMHH, a Takxke Ha ocHoBe llpumepHON mporpaMmbl
BOCIIUTAHHUS OOYYAIOIIUXCS TPU TOJYYEHUU OCHOBHOTO O0IIero oOpa3oBaHUsS U C y4ETOM
Konnennuu npenojaBanus yueOHOro npeamera «XuMHsI» B 00pa30BaTeIbHBIX OpPraHU3AIMIX
Poccuiickoit @eneparum, peaau3yonX OCHOBHbIE 00IIe00pa3oBaTeNbHBIE MPOTrPaMMbl (YTB.
Pemennem Komnernn Munnpocsemienus Poccun, mporokon ot 03.12.2019 N I1K-48H).

OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O TIPEJJIMETA «XUMUWS»

Bkiag yuebnoro npeamera «XuMHS» B JOCTHXKEHHE IIeJIeil OCHOBHOTO 00IIero oopa3zoBaHus
00yCIIOBJIEH BO MHOTOM 3HAU€HHEM XHMHUYECKOH HAayKd B TMO3HAHUHM 3aKOHOB MPHUPOIBI, B
Pa3BUTHH MTPOU3BOAUTENLHBIX CHJI 00IIIECTBA M CO3aHUU HOBOM 0a3bl MaTepHaIbHOMN KYJIBTYPHI.

XUMUSL KaK 3JIEMEHT CHUCTEMbI €CTECTBEHHBIX HAayK PaclpoCTpaHWiIa CBOE BIUSHUE Ha BCE
00J1aCTH 4€JIOBEUYECKOI0 CYILECTBOBAHUS, 3aJajla HOBOE BUJECHHE MHpA, CTajga HEOTHEMIIEMBIM
KOMIIOHEHTOM MHPOBOW KYJIBTYpPbI, HEOOXOJIMMBIM YCIIOBHUEM KU3HH OOIECTBA: 3HAHUE XUMUU
CIIY’)KAT OCHOBOH Ui (OPMHUPOBAaHUS MHPOBO33PEHHUSI YEJOBEKA, €ro IMpPEICTABICHHHA O
MaTepuaIbHOM E€IMHCTBE MHUPA; BAXKHYIO POJIb UTPAIOT (hOpMUpYEMbIe XUMHUEH MPEICTABICHUS O
B3aMMOIIPEBPALICHUSX SHEPrud U 00 HBOJIIOLMM BELIECTB B IPHUPOJE; COBPEMEHHAS XUMUS
HalpaBlieHA Ha pelIeHHEe TI00alIbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHSA YEIOBEYECTBA —
CBIPBEBOI, DHEPreTUYEeCKOM, MHIEBOM M  SKoJorMyeckoil Oe3omacHOCTH, MpodieM
3/1paBOOXPaHEHUS.

B ycioBusiX Bo3pacTaroniero 3Ha4eHUsl XMMHUH B dKU3HU O0IIECTBA CYIIECTBEHHO MOBBICUIIACH
pOJIb XMMHYECKOTO oOpa3oBaHMs. B miaHe conupanu3anyy OHO SIBJISIETCS OJHUM M3 YCIOBUH
(GbopMUPOBAaHNS UHTEIJIEKTA JJMYHOCTH U TAPMOHUYHOTO €€ pa3BUTHSL.

CoBpeMEHHOMY 4YeNOBEKY XHMMHUYECKHE 3HaHUS HEOOXOIUMBI Il  HpUOOpeTeHHs
OOLIEKYJIbTYpPHOTO YPOBHSI, MO3BOJISIIOIIETO YBEPEHHO TPYAUTHCA B COIMYME M OTBETCTBEHHO
y4acTBOBaTh B MHOT0OOOpa3HOM KHM3HM OOIIECTBA, Ui OCO3HAHHMS BaXXHOCTH pPa3yMHOIO
OTHOLIEHUSI K CBOEMY 3/I0POBBIO M 3[I0OPOBBIO IPYTUX, K OKpYXKaloUIel MpUpoIHON cpere, Uit
IPaMOTHOIO MOBEJEHUS IIPHU UCIOIb30BAaHUH PA3JINYHBIX MAaTEPUATIOB U XUMUUECKUX BEUIECTB B
MOBCETHEBHOW KU3HU.

Xumuueckoe 00pa3oBaHHe B OCHOBHOM IIIKOJIE ABJSETCS 0Aa30BBIM 110 OTHOIIEHHUIO K CUCTEME
o0miero XMMHUYECKOro ooOpa3oBaHus. [loaToMy Ha COOTBETCTBYIOIIEM €MY YpPOBHE OHO
pean3yeT Ipucyllde o0leMy XHMHYECKOMY OOpa30BaHUIO KIIIOUEBHIE IEHHOCTH, KOTOpHIE
OTPaKalOT TOCYAAapCTBEHHBIE, OOILECTBEHHbIE W WHAWBUIYyaJbHBIE MOTPEOHOCTH. OTUM
OTpefieNiieTCcsl CYIHOCTh OO0IIel cTpaTeruy oOydeHus, BOCIUTAHUS U Pa3BUTHUS O0yYaromIuXcs
CpeACTBaMHU Y4eOHOT0 peaMeTa « X UMHSD.

N3yuenne mpemmera: 1) crmocoOCTByeT peain3aliid BO3MOXKHOCTEH JJIsi CaMOPa3BUTHS H
dopMHpOBaHUs KYIbTYphl JIUYHOCTH, €€ 00meil 1 (yHKIMOHATBHONW TPaMOTHOCTH; 2) BHOCUT
BKJIaJ, B ()OPMUPOBAHHUE MBIIUIEHUS U TBOPYECKUX CHOCOOHOCTEH MOAPOCTKOB, HABBIKOB HX
CaMOCTOSITENIbHON yueOHOH e TeTbHOCTH, SKCIIEPUMEHTAILHBIX U UCCIIEA0BATENIbCKUX YMEHUH,
HEOOXOJMMBIX KaK B MOBCEJTHEBHOM >XM3HM, TaK W B MPO(ECCHOHATHLHON IEATEIHHOCTH; 3)
3HAKOMUT CO CIEHU(PUKON HAYUHOTO MBIIIJICHHS, 3aK/IaJbIBa€T OCHOBBI LIEJIOCTHOTO B3IJIs/1a HA
€AMHCTBO MPUPOJLI U 4YEJIOBEKAa, SBISIETCS OTBETCTBEHHBIM JTanoM B (OPMUPOBAHUU
€CTeCTBEHHO-HAYYHOW TPaMOTHOCTH  TOAPOCTKOB; 4)  cHocoOCTBYeT  (OpPMHUPOBAHUIO
[IEHHOCTHOTO OTHOIIEHMSI K €CTECTBEHHO-HAYYHBIM 3HAHHSM, K MPUPOJE, K YEJIOBEKY, BHOCUT
CBOM BKJIa/l B 9KOJIOTHUECKOE 00pa30BaHUE IIKOJIHHUKOB.



Ha3Banuble HampaBieHHs B OOyuYeHHMM XMMHUHU OOECIEUMBAIOTCS CHEIM(PHUKON COAEp:KaHUS
npeaMeTa, KOTOPBIN SBJsIeTC MeJarornyecky aJanTHPOBAHHBIM OTpakeHHEM 0a30BOW HayKH
XHMMHH Ha ONIPEACIEHHOM JTare €€ pa3BUTHSL.

Kypc xumMum OCHOBHOWM IIKOJBI OPUEHTHPOBAH HAa OCBOCHHE OOYYarOIIMMUCA OCHOB
HEOPraHMYECKOM XUMHUM U HEKOTOPBIX TOHSTHH M CBEICHUH 00 OTIENbHBIX OOBEKTax
OpraHUYECKON XHUMUH.

CrpykTypa comep:kaHusi mpeamera copMupoBaHa Ha OCHOBE CHCTEMHOTO IMOJIXOAa K €ro
n3ydyeHuro. CoaepkaHue CKIIAJbIBA€TCAd W3 CHUCTEMbl IOHATUH O XUMHYECKOM 3JIEMEHTE U
BEIIECTBE M CHUCTEMBI MMOHATHH O XUMHUYecKoW peakuuud. OO0E 3TH CHCTEMBI CTPYKTYpPHO
OpraHM30BaHbl 110 MPUHIUIY MTOCIEAOBATEIIBHOIO Pa3BUTUS 3HAHUN HA OCHOBE TEOPETUYECKHUX
MPEJACTABICHUN PA3HOrO0 YPOBHSA: ATOMHO-MOJIEKYJISIPHOTO YYE€HHMSI KaK OCHOBBI BCErO
ecTecTBO3HaHMs, ypoBHs llepnoanueckoro 3akona [[. 1I. MenneneeBa kak OCHOBHOIO 3aKOHa
XUMHUHM, YYCHHS O CTPOGHHU aTOMa U XUMHYECKOW CBS3M, MpEACTaBIeHUN 00
3JIEKTPOJIMTUYECKONM  JIMCCOLMAlUM  BEUIECTB B pacTBopax. TeopeTuyeckue 3HaHUs
paccMaTpuBalOTCST HA OCHOBE OMIIMPUYECKHM TIOJYYCHHBIX M  OCMBICICHHBIX (DaKTOB,
Pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJHOTO YPOBHS K IPYTOMY, BBIIIOJIHAS PYHKIIMHU OOBSICHEHUS
W TPOTHO3UPOBAHUS CBOWCTB, CTPOEHUS W BO3MOKHOCTEM MPAKTHUYECKOTO NPUMEHEHUS U
MOJIyYEHUS] U3Yy4aeMbIX BEILIECTB.

Takas opraHuzamusi CcoAep>KaHUsl Kypca CIOCOOCTBYET WPEACTABICHUI0 XHWMHUUYECKOU
COCTABJISIFOLEH HAay4HOW KapTUHBI MHpa B JIOTMKE €€ CHCTEMHOM mnpupoabl. TeM caMbIM
obOecrieunBaeTCs BO3MOKHOCTh (POPMHUPOBAHUSL Y OOYYAIONIMXCS I[EHHOCTHOTO OTHOIICHUS K
HAay4HOMY 3HAHHMIO UM METOJaM II03HaHUs B Hayke. BakHO Takke 3aMeTUTh, YTO OCBOEHUE
COIEpKaHUsA Kypca IPOUCXOJHUT C IPHUBICUYCHHEM 3HAHUN HM3 paHEEe H3YYEHHBIX KYpPCOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinaccb» u «@u3nka. 7 Kiacey.

OEJA N3YYEHUSA YYEBHOI'O TIPEIMETA «XUMMA»

K HampaBiieHnIo nepBOCTENEHHOW 3HAYUMOCTH NPU peau3aluu o0pa3oBaTeIbHbIX (YHKIIMH
npeamera «XHUMHUS» TPAJIULUMOHHO OTHOCAT (POPMUPOBAHUE 3HAHMHA OCHOB XMMHUYECKOH HayKu
KaK 00JIacCTU COBPEMEHHOI0 €CTECTBO3HAHUS, NMPAKTUYECKOM NEATEIbHOCTH YelOBEeKa M Kak
OJTHOTO U3 KOMIIOHEHTOB MHUPOBOW KyJbTYpbI. 3ajada MpeaMeTa COCTOMT B (OPMHPOBAHUU
CUCTEMBbl XUMHUYECKHX 3HAHUM — Ba)KHEHIIMX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUYECKHUX
HOJIOKEHUH, TOCTYIHBIX 0000IEHUI MHUPOBO33PEHUECKOr0 XapaKkTepa, sA3blka HayKH, 3HaHUH O
Hay4YHBIX METOJaX H3Y4YEeHMs BELECTB M XMMHUYECKUX peakluil, a Takke B (OPMUPOBAHUU U
pPa3sBUTHM YMEHUH U CIOCOOOB JAEATENIBHOCTH, CBSI3aHHBIX C INIAHUPOBAHUEM, HAONIOJEHUEM U
IIPOBEJCHUEM XMMHUYECKOTO AKCIIEPUMEHTa, COOI0IEHUEM IpaBHl 0€30IacHOro OOpalieHus ¢
BELIECTBAMM B ITIOBCEAHEBHON KU3HU.

Hapsiny ¢ sTuM nenu u3yudeHus mpeaMera B IMpOrpaMMe YTOYHEHBI M CKOPPEKTHUPOBAHBI C
y4€TOM HOBBIX MPUOPUTETOB B CHCTEME OCHOBHOro oOmero ooOpasoBanusi. CerojgHs B
oOpa3oBaHuM 0co00 3HAUYMMOM MNPHU3HAETCS HANpaBICHHOCTh OOYYEHUS Ha pa3BUTHE U
CaMOpa3BUTHE JMYHOCTH, (GOpMHpOBaHHE €€ HHTeIeKTa M oOmeld KyinbTypbl. OOydeHue
YMEHHMIO YYUTHCS W TPOAOJIKATh CBOE 00pa3oBaHHE CaMOCTOSITENIbHO CTAHOBUTCS OJHOW W3
BOXHEHIINX (YHKIMI yueOHBIX IPEIMETOB.

B cBsi3u ¢ 3TUM NpU HU3y4EHHM IpeaMeTa B OCHOBHOM WIKOJIE TOMUHHPYIOIIEE 3HAUCHHE
nproOpenu Takue e, Kak:

(dbopMHpOBaHHE MHTEIUICKTYAIbHO pa3BUTON JIMYHOCTH, TOTOBOW K CaMOOOpa3OBaHMIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY TNPUHATHIO pEIIeHUH, CIOCOOHOM amanTHpOBaThC K
OBICTPO MEHSIOIIMMCS YCIOBUSIM KU3HHU;

HaIpaBJIEHHOCTh O0YYEeHHs Ha CUCTEMaTHYeCKOe MPUOOIIEHNE yJaluXcs K CaMOCTOSITETbHOM
MIO3HABATEJILHOM JIEATENIbHOCTH, HAYYHBIM METOJaM MO3HAHUs, (OPMHUPYIOLUIUM MOTHUBAIMIO U
pasBUTHE CLIOCOOHOCTEH K XUMMH;



o0ecrieyeHne  YCIIOBHM, CIOCOOCTBYIOIIMX TMPHOOPETEHHI0  OOy4aroIMMUCS  OIbITa
pa3HOOOpa3HOIl AEATENBPHOCTH, MO3HAHHUA M CAMOITO3HAHUS, KIIFOYEBBIX HABBIKOB (KIIFOYEBBIX
KOMITCTCHIHIT), UMCIOLIMX YHUBEPCAIbHOE 3HAYCHUE ISl PA3IMYHBIX BHJIOB JICSTCIBHOCTH;

(dopMupoBaHre YMEHUI OOBSCHATH M OLICHUBATH SIBIICHHUS OKPYXXAIOLIET0 MUpa Ha OCHOBAaHUH
3HaHHI U OTIBITA, MOJYYCHHBIX TIPH U3YYCHUU XUMUHU;

¢dopmupoBanue y O0OydaromMxcsi T'YMaHHCTHYECKUX OTHOUICHHWH, IOHMMaHHS IIEHHOCTH
XMUMHUYECKUX 3HAHHWW JUISi BHIPAOOTKM SKOJOTMYECKH IENIECOO0pa3HOro MOBEACHHS B OBITY H
TPYIOBOM IESITENBHOCTH B LIENSAX COXPAHCHUS CBOETO 3/I0POBbS M OKPYKAIOIIEH MPUPOTHOM
Cpensl;

pa3BUTHE MOTHBAIMM K OOYYCHMIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIIO W CAMOBOCIIMTAHUIO Ha
OCHOBE YCBOCHHS OOIICUENIOBEUYCCKUX IIEHHOCTEH, TIOTOBHOCTH K OCO3HAHHOMY BBIOOPY
npoduis ¥ HANIPaBICHHOCTU AajbHEUIIero 00yueHHs.

COJAEP)KAHUE YYEBHOI'O ITPEJIMETA

BemecTBo 1 XumMmHuyecKasi peakuus

Ilepuonuueckuii 3akoH. [lepruoanyeckas cucrema xumudeckux 3yeMenToB /. 1. Mennaeneena.
Crpoenue aroMoB. 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB XMMHUYECKHX JJIEMEHTOB TMEPBBIX
TPEX MEPUOJIOB, KA, KaJbLUs U UX COSTUHEHUN B COOTBETCTBUU C IOJIOKEHUEM SJIEMEHTOB B
Ilepuonnueckoi cucTeMe U CTPOCHUEM MX aTOMOB.

CtpoeHue BemniecTBa: BHUJbl XHWMHYECKOW CBSI3U. THIBI KPUCTALIMYECKUX PEIIETOK,
3aBHCUMOCTh CBOWCTB BEIIECTBA OT THUMA KPUCTAJUIMYECKOW PEIIETKH W BUJA XHUMHUYECKOU
CBSI3H.

Knaccudpukanmsi u  HOMEHKIATypa HEOPraHWYECKHMX BEIIECTB (MEXIyHapoJaHas H
TpUBHAJIbHAS). XHWMHYECKHE CBOMCTBA BEIIECTB, OTHOCSIIMXCA K Ppa3IMYHBIM KJaccam
HEOPraHWYECKUX COCIMHEHN, TEHETUYECKas CBSA3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanus XUMHUYECKHX peaKIUil MO pa3iuyHbIM MpU3HaKaM (M0 YUCIY U COCTaBY
YYaCTBYIOIIMX B pEaKUU BEIIECTB, IO TEIJIOBOMY 3(QeKTy, Mo HU3MEHEHHIO CTeleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, IO OOpaTUMOCTH, MO YYACTHIO KaTalu3aTropa). JK30- U
SHJIOTEPMUYECKUE PEAKIIUU, TEPMOXUMUYECKUE YPABHEHHUS.

[Tonstre o ckopocTH xuMudeckou peakiuu. [loHsTHEe 00 OOpaTUMBIX U HEOOpPATHMBIX
XUMUYECKUX peakiusax. [IoHsATHE O TOMOTEHHBIX M TETEPOTCHHBIX peakuusx. [loHarue o
XUMHUYECKOM paBHOBeCUU. DakKTOpbl, BIUSIOIIME HAa CKOPOCTh XWUMHUYECKOM pEakUuuu u
MOJI0KEHUE XUMHUYECKOTO PABHOBECHSI.

OKHCIUTENbHO-BOCCTAHOBUTEIIPHBIE  PEAKIMH, JJIEKTPOHHBIA  OalaHC  OKHCIUTENbHO-
BOCCTAHOBUTEIbHON peakunu. CoCTaBIeHHUE YPaBHEHUNM OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaxIuii C UCIOIb30BaHUEM METO/Ia IIEKTPOHHOT0 OanaHca.

Teopust AEKTPOTUTUUECKON TUCCOUMAIMU. DJIEKTPOJMUTHI U HE- SJIEKTPOJHUTHL. KaTHOHBI,
aHUOHBI. MeXaHu3M JHMCCOLMALMM BEMIECTB C PA3IMYHBIMU BHJIAMH XHUMHYECKOW CBS3H.
Crenens aucconuanuu. CHIBHBIC U Ca0BIE DIIEKTPOTUTHI.

Peakunu moHHOTO OOMEHa. YCIOBHS TPOTEKaHUs peaKlIUid HMOHHOTO OOMEHa, TOJHBIC H
COKpallI€HHbIE MOHHBIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAaHWW M COJEH B CBETE
MPEJICTaBICHU 00 SIEKTPOIUTUYECKON Auccoruanui. KadecTBeHHbIE peakIMi Ha HOHBL.
[TonsiTHE O THIPONHN3E CONEN.

XUMHAYECKUNA DKCHEPUMEHT: O3HAKOMJICHHE C MOJENSIMHU KPHUCTAUIMYECKUX PEIIETOK
HEOPTraHWYECKHUX BEIIECTB — METAJUIOB U HEMeTauIoB (TpaduTa u aaMasa), CIOKHBIX BEIIECTB
(xJopuma HaTpHs); HCCIEAOBAHME 3aBUCHMOCTH CKOPOCTH XWUMHYECKOW peaklud OT
BO3JICUCTBUS Pa3IMYHBIX (PAKTOPOB; MCCIEIOBAHUE DIIEKTPOIPOBOTHOCTH PACTBOPOB BEIIECTB,
mpoliecca  AUCCOLMAIIMM  KHUCJIOT, MIejdoued ¢ cosied  (BO3MOXKHO  HUCIOJIb30BAaHUE
BHJICOMATEPHAIIOB); MPOBEJACHUE OMBITOB, WLUTFOCTPUPYIONIUX TPHU3HAKU MPOTECKAHUS PEaKIUi
HOHHOTO OOMeHa (oOpa3oBaHHME OCaJKa, BBIJEICHHE ra3a, oOpa3oBaHHE BOJIbI); OIBITOB,
WJUTFOCTPUPYIONTUX MPUMEPHI OKUCITUTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKINN (TOpEHHE, PEeaKIuu



pa3liOKEHUs,, COCIUHEHMSA); pPACIHO3HABAHUE HEOPraHWYECKUX BEIIECTB C  IOMOIIBIO
Ka4eCTBEHHBIX PEAKIIMI Ha HOHBI; PEIICHUE SKCIIEPUMEHTAIIbHBIX 33/a4.

HemeTanibl 4 X cOeTHHEHUS

OOmiast xapakTepucTuKa rajgoreHoB. OcoOEHHOCTH CTPOEHUS! aTOMOB, XapaKTEpHbIE CTEIECHU
okucnenus. CTpoeHne u pU3NIECKUEe CBOMCTBA MPOCTHIX BEUIECTB — TaJIOTEHOB. XMMUYECKHE
CBOWCTBAa Ha MNpHMepe XJopa (B3auMOJEHCTBHE C MeTalylaMH, HEMETaJUlaMH, LIeJIOoYaMH).
XnopoBogopoa. ConsiHas KUCIIOTa, XUMUYECKHE CBOMCTBA, MMOJdyyeHue, npuMeHenue. Jleiictrue
XJIOpa M XJIOPOBOJAOPOJA Ha OpPraHu3M uelloBeka. Baxueliiue XJIOpHIbl U HUX HaXOXKICHHE
B IIpUpPOJIE.

O6mas xapakrtepuctuka odnemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTEpHBIEC CTETIEHN OKUCIICHUS.

Crpoenue u Gpu3MUecKrue CBOMCTBA MPOCTBIX BELIECTB — KHUCIOPOAA U Cepbl. AJIJIOTPOIHbIE
MoaudUKaK KUCIOpPOoJa W cepbl. XHUMHUYECKHUE CBOHCTBa cepbl. CepoBOIOPOJ, CTPOCHUE,
¢du3nyeckue U XUMHUYeckre cBoicTBa. OKCUIBI cepbl KaK MPEeACTaBUTEIN KHCIOTHBIX OKCHJIOB.
CepHas kuciora, pU3MUECKHE M XUMHUYECKHE CBOMCTBa (0OIIME Kak IMpEeACTaBUTENS Kjacca
KUCIOT M creuududeckue). XUMUYECKUE pPEaKLUH, JIeKallMe B OCHOBE IPOMBILIUICHHOIO
crioco0a mostydeHus: cepHoil kuciotel. [Ipumenenne. Coiii CEpHOM KHUCIIOTHI, KaueCTBEHHAas
peakuus Ha cyiabpaT-uoH. HaxoxneHue ceppl M €€ COEIMHEHMH B NPUPOAE. XUMHUECKOE
3arps3HEHUE OKPYXKAIOMIeH Cpeapl COCTUHEHHUSMHU Cepbl (KUCIOTHBIE JOXKIH, 3arpsi3HEHHE
BO3/yXa 1 BOJOEMOB), CITIOCOOBI €0 MPEJOTBPALLCHHS.

OOmass xapaktepuctuka 23jieMeHTOB VA-rpynnbl. OCOOEHHOCTHM CTPOEHUS aTOMOB,
XapaKTepHbIE CTEIIEHU OKUCIICHUS.

A30T, pacrpocTpaHeHUE B IpUpPoJE, PU3ndeckue U XxuMmudyeckue cBoiicrsa. Kpyrosopor azora
B Ipupoje. AMMHUAK, ero (U3MYeCKUe U XMMHUYECKHE CBOMICTBA, MOJy4YEHHE M NPUMEHEHHUE.
Conn amMoHUs, X (PU3NYIECKHE U XUMHUYECKUE CBOMCTBA, MpuMeHeHne. KadecTBeHHast peakius
Ha MOHBI aMMOHHUA. A30THas KHCJOTa, €€ MoylydyeHHue, (pu3nyeckrue M XUMHUYECKHE CBOWCTBA
(obmue Kak MmpencTaBUTENs Kilacca KHCIOT M crneuuduueckue). VMcnonap3oBaHue HUTpaToB U
coJieil aMMOHUS B Ka4eCTBE MUHEPAIbHBIX yA00peHU. XMMHUECKOe 3arpsA3HEHUE OKpYXKarolen
Cpepl COeTMHEHMSIMH a30Ta (KUCIOTHBIE JOXK/IH, 3arpsi3HEHNE BO3/IyXa, TOYBBI U BOJJOEMOB).

®ocdop, amrorponHele Mogudukanuu Qocdopa, uznyeckrue U XMMHUYECKHE CBOMCTBA.
Oxcun pocdopa(V) u pochopnas kuciora, Gpusnueckue 1 XMMUUECKHUE CBOMCTBA, MOJyUYEHUE.
Hcnonb3oBanue GpocaToB B KaueCTBE MUHEPATbHBIX Y0OpEHU.

OObmass xapaktepuctuka »31eMeHTOB I[VA-rpynnbl. OCOOEHHOCTH CTPOEHMSI aTOMOB,
XapaKTepHbIE CTETIEH! OKUCIICHUS.

VYrnepon, amioTponHble MoIUM(UKAMM, pPACIPOCTPAHEHHWE B NpPHUPOJE, (PU3NYECKUE U
XUMHYecKkHe cBoiicTBa. AncopOuus. Kpyrosopor yriepona B mpupoge. OKcuipl yriaepona, ux
¢u3nveckne W XHMHYECKHE CBOWCTBA, JCWCTBHE HAa JKUBBIE OpPTaHU3MBI, TIOJTyYeHHUE
U IpUMEHEHHE. DKOJIOTHUYECKUe MpoOJIeMbl, CBsA3aHHble ¢ okcuaoMm yraeponaa(lV); rumoresa
rI100aTBHOTO TOTEIJICHNsT KIIMMaTa; TapHUKOBBIA d((dekT. YroapHas KHCIOTa W €€ CONH, MX
¢u3nyeckne U XMMUYECKUE CBOMCTBA, MOJy4YeHHE U MpuMeHeHue. KadecTBeHHast peakuus Ha
kapOoHaT-MoHBL. cmonp3oBanne KapOOHATOB B OBITY, MEAWIWHE, MPOMBINUICHHOCTH H
CEJIbCKOM XO35HCTBE.

[lepBoHauabHBIE TOHATHS OO0 OPraHWYECKHX BEIIECTBAX KaK O COSAMHEHUSX YIiepona
(MeTaH, 3TaH, OSTWIEH, ALETUJICH, 3TaHOJ, TJHUIEpUH, YKCyCHas Kuciora). Mx cocraB u
XUMH4Yeckoe crpoeHue. [loHATHE O OHWONOTMYEeCKH BaXKHBIX BEIIECTBAX: JKHpax, OeNKax,
yIJIeBOAAX — M HUX POJM B JKM3HM UelOBeKka. MaTepHalbHOE €IUHCTBO OpPraHUYECKHX W
HEOPTraHMYECKUX COCTUHEHUH.

Kpemuuii, ero ¢pusnueckue 1 XUMHYECKUE CBOICTBA, OJdy4YeHre U npuMeHenue. CoeMHeHus
KpemHus B npupoje. OOuue npeacrasieHus 06 okcunae kpemMHus(IV) u kpemHueBol Kuciore.
Cunmkatel, WX MHCIOJIb30BaHME B OBITY, MEIUIMHE, NPOMBIIICHHOCTH. BaxHeimume
CTPOUTENIbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jxene300eToH. I[IpoGiembr
0€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MAaTEPHAJIOB B IOBCEAHEBHOM KU3HU.



XUMHUYECKUH IKCIIEPUMEHT: U3ydeHHE 00pa31i0B HEOPTaHUYECKUX BEIECTB, CBOMCTB COISTHOM
KHUCJIOTBI; MPOBE/ICHNE KaYeCTBEHHBIX peaklui Ha XJIOPHUA-UOHBI M HAOIIOJACHHUE MPU3HAKOB MX
MPOTEKAHUS; OMBITHI, OTPAKAOIINE (PUINYSCKUE W XUMHUYECKHE CBOMCTBA TaJOTEHOB U HUX
COeMHEHUIN (BO3MOXHO HCIIOJIb30BAHHWE BHJEOMATEPHUAIOB); O3HAKOMJICHHE ¢ 0OpaslaMu
XJIOpUAOB (TaJIOTeHUI0B); O3HAKOMIIEHHE ¢ 0Opa3namu cepbl M €€ COCTUHEHHUAMHU (BO3MOYKHO
UCIIOJIb30BaHUE BUJEOMATEpHUalioB); HAONIOACHHE TMpoliecca OOYIrJauMBaHUS caxapa IOJ
JICHCTBUEM  KOHLEHTPUPOBAHHOW CEPHOM KHUCIOTHI; M3yYEHHE XUMHUYECKMX CBOWCTB
pa30aBICHHON CEpHOW KHUCIIOTHI, MPOBEIECHHWE KAaueCTBEHHOM peakIuu Ha cylbdar-uoH u
HaOJroleHne Tpu3HaKka e€ MPOTEKaHWs; O3HAKOMIIEHHE C (DPU3MUYECKUMM CBOICTBaMHU a30Ta,
dochopa M uX coeauHEHUH (BO3MOXKHO HCIIOJIB30BAHUE BHACOMATEPUAIOB), O00Opa3IaMu
a30THBIX M (ochOpHBIX yHOOpPEHMIA; MONydeHHe, coOMpaHHMe, pPACHO3HABAaHHUE M H3YyYCHHUE
CBOICTB aMMHMaka; MPOBEJCHUE KAaYeCTBEHHBIX pEaKIMil Ha HOH aMMOHHUsA U Qocdar-uoH U
M3YyYECHUE NPU3HAKOB UX MPOTEKAHUS, B3aUMOJCHCTBUE KOHLIEHTPUPOBAHHON a30THOW KUCIIOTHI
C MeJpI0 (BO3MOYKHO UCIOJIb30BaHUE BHUIEOMATEPUAIIOB); U3YyUCHHE MOJIEIeH KPUCTAIITMYECKUX
pemérok anmasa, rpadura, QyuiepeHa; 03HaKOMIICHHE C TIPOIIECCOM aICOPOIMH PACTBOPEHHBIX
BEIIECTB AKTHUBUPOBAHHBIM YIJIEM M YCTPOHCTBOM MPOTHBOrasa; MOJyuyeHUe, coOHupaHue,
pacrio3HaBaHUE U U3YYECHHUE CBOMCTB YIJIEKHMCIIOTO ra3a; IPOBEICHUE KAYECTBEHHBIX PEAKLIUN HA
KapOoOHAT- M CHJIMKAT-UOHBl U M3Y4YEHHE TMPU3HAKOB MX MPOTEKAHMS, O3HAKOMIIEHHUE C
MPOAYKIMEW CUJIMKATHOM NPOMBIIUICHHOCTH; PEIICHUE SKCIEPUMEHTAIBHBIX 3aJay IO TEME
«Baxuelmme HeMeTaIbl U UX COSIUHEHUSD.

MeTaiibl M UX COeAMHEHUS

OO0mas XxapakTepUCTUKa XUMUYECKUX AJIEMEHTOB — METAJJIOB Ha OCHOBAaHUH UX IMOJIOKEHUS
B Ilepuonnueckoit cucreme xumuyeckux siaeMeHTOB Jl. M. MenneneeBa u CTpOEHHs aTOMOB.
Crpoenue MeramioB. Mertaminyeckas CBsI3b M METAUIMYECKAs] KPUCTAIMYECKAs] PELIETKA.
DNEeKTPOXUMUYECKUN Pl HampsikeHUM MerayuioB. DU3MYECKMEe W XUMUYECKHE CBOWMCTBA
MeTansioB. OO0muMe crnocoObl monydeHus MeTamnoB. [[oHATHE O KOPPO3UK METAIJIOB, OCHOBHBIE
CrocoObl 3alUThl UX OT Koppo3uu. CmiiaBbl (CTaib, YYryH, AIOPATIOMUHHUNA, OpOH3a) M HX
MPUMEHEHHE B OBITY U TPOMBIIIIICHHOCTH.

[Ilenounble MeTamuIbl: noJioxkeHue B [lepuoanueckon cucreme XumMuyeckux smemeHToB . U.
MeHnpneneeBa; CTpOEHHE HX aTOMOB; HaxoXKJaeHWe B Ipupoiac. Dusznueckue M XUMHUECKHE
CBOMCTBa (Ha mpuMepe HaTpus U Kaius). OKCUIBI U THAPOKCUIBI HATpUsl U Kanus. [Ipumenenue
HIEJIOYHBIX METANIOB U UX COCTMHEHUM.

[[{e1oyHO3EMENBHBIE METAJUIBI MAarHUM M KaJIbIU: MoJjioxkeHue B [lepuoanueckoil cucreme
xuMudeckux snemeHToB [[. M. MenneneeBa; cTpoeHHE MX aTOMOB; HAaXOXKJICHHUE B IPUPOJE.
Pu3nyecKue U XMMHYECKHUE CBOMCTBA MarHusl W Kajplus. BaxkHellne COeNMHEHUs KaJbLHs
(oxcun, ruapokcu, conn). JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHHSI.

Amomunuil: nonoxenue B Ilepuonmnueckoi cucremMe XHMMHYECKMX dnemMeHToB 1. U.
MeHnneneeBa; CTpOEHHE aTOMAa; HaAXOXKICHHUE B Npupoae. PU3NYECKUe U XMMUUYECKHUE CBOMCTBA
anmoMuHUS. AMQOTEpHbIE CBOWCTBA OKCH/Ia U THAPOKCH]IA AIFOMUHHSL.

Kenezo: nonoxenue B Ileproguueckoit cucreme xumudeckux snementoB [{. . Menpaeneesa;
CTPOCHHE aToMa; HaxokJaeHue B mpupoje. dusmyeckne M XUMUYECKHE CBOMCTBA IKele3a.
Oxcunsl, runpokcuasl u conu sxenesa(ll) u sxeneza(Ill), ux cocras, CBONCTBA U MOTYYECHHUE.

XUMUYECKUN SKCIEpUMEHT: O3HAKOMJIEHHE ¢ oO0pa3lamMy METalioB M CIUJIaBOB, UX
(GU3MYECKUMU  CBOMCTBAMH; H3Y4YCHHE pE3yJbTaTOB KOPPO3UH METAIJIOB  (BO3MOXKHO
HCIIOJIb30BaHUE BUI€OMATEPUAIOB), 0COOEHHOCTEN B3aUMOACHCTBHS OKCUIA KalbLMs U HATpUs
¢ BOJIOH (BO3MOXKHO HCIIOJIb30BaHHE BUIEOMATEPHAJIOB); UCCIIEIOBAaHNE CBOMCTB KECTKOM BOJIBI;
mpolecca TOpPEeHHs Keje3a B KHUCIOpoAe (BO3MOXKHO HCIIOJIb30BAHWE BHJIEOMATEPHAIIOB);
MPU3HAKOB MPOTEKAHHUSI KAYECTBEHHBIX PEaKIIMii Ha MOHBI (MarHus, KaJabIlKs, alFOMUHU S, [IMHKA,
xene3a(ll) u sxemeza(Ill), memu(Il)); maOmrogeHue W OMHMCAHWE MPOIECCOB OKpPAIIUBAHUS
MJIaMEHU MOHAMM HATpHsl, KaJdsg U KalblMs (BO3MOXKHO HCIIOIb30BAHHUE BUIECOMATEPUATIOB);
uccienoBanre aM(OTEpHBIX CBOMCTB THAPOKCHAA ATIOMUHUS M THAPOKCUAA LIMHKA; pelleHUe
AKCIIEPUMEHTANIbHBIX 33/1a4 10 TeMe «BakHeillire MeTajibl U UX COCIUHECHUS.



XuMus U OKpYyxKamLas cpeaa

Hossie MaTepuansl u TexHosnoruu. BemjectBa u Matepuaisl B IOBCEAHEBHON KU3HU Y€JIOBEKa.
XuMus U 310poBbe. bezonacHoe MCNONb30BaHUE BELIECTB U XUMUYECKUX PEAKIHUM B OBITY.
[lepBast moMoImb MPH XUMHUYECKHUX OXKOrax U oTpaBieHUsX. OCHOBBI 3KOJOTHYECKOU
rPaMOTHOCTU. XHMMMUYECKOE 3arpsi3HEHUE OKpyKarolled cpeabl (MpeaenpHas AonycTuMast
koHueHrtpanus BemectB — [1JIK). Ponb xumMuu B penieHn# 3K0JI0THYeCKUX MpooieM.

[IpupoaHbIE HWCTOYHUKH YTIIEBOJOPOJIOB (Yroiib, MPHUPOAHBIN ra3, HE(PTH), MPOIYKTHI HUX
nepepaboTKU, UX POJIb B OBITY U MPOMBIIIEHHOCTH.

XUMHUYECKUN 3KCHEPUMEHT: U3ydeHHEe oOpa3loB MaTepHalloB (CTEKJIO, CILJIaBbl METAJJIOB,
MOJIMMEPHBIE MaTEPUAIIBI).

MexnpeameTHble CBSI3U

Peanuzanusi MexXnpeIMETHBIX CBSI3ed MPU U3YUYEHHUU XUMHH B 9 Kjacce OCYIECTBISIETCS
yepe3 HCIOJIb30BAaHUE KaK OOMIMX eCTECTBCHHO-HAYYHBIX TMOHSATHH, TaK ¥ TOHSTHIA,
ABIIAIOIINXCSI CHUCTEMHBIMU JJIi OTHCNBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.
Peanu3zanus MeXnpeaMETHBIX CBA3EH MpPU M3yYEHUU XMMUU B 9 Kilacce OCyIIECTBISETCS Yyepes
UCIIOJIb30BaHNE KaK OOILIMX €CTeCTBEHHO-HAYYHBIX MOHATUN, TaK U TMOHSATUH, SBISIOUINXCS
CUCTEMHBIMU JIJIS1 OTJEJIbHBIX [IPEIMETOB €CTECTBEHHO-HAYUYHOT'O IUKJIA.

OO01Iue ecTecTBEHHO-HAYYHbIE MOHATHUS: HAy4YHBIA (DaKT, THIOTE3a, 3aKOH, TEOpHUs, aHAIIU3,
CUHTE3, KJacCU(pUKalusi, NEPUOAUYHOCTb, HAOIIOACHHUE, OSKCIEPUMEHT, MOJEINPOBAHUE,
U3MEepEeHHe, MOJIETb, SIBICHUE, TAPHUKOBBIN 3()PeKT, TEXHOJIOTHS, MaTepHAIIbI.

®dusuka: Marepusi, aroM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIWJ, H30TOIBI,
pPaZMOaKTUBHOCTb, MOJIEKYJa, OSIEKTPUYECKH 3apsi, MPOBOAHHUKH, MOJIYNPOBOJHUKH,
TVDJICKTPUKH, (OTOIIEMEHT, BEIIECTBO, TENI0, 00BEM, arperaTHoe COCTOSHUE BEIIECTBA, Ias,
pacTBOp, pPacTBOPHUMOCTb, KpHUCTAJUIMUECKas pEMIETKA, CIJIaBbl, (U3MUECKHUE BEIMYUHBI,
€MHUILIBI U3MEPEHUS, KOCMUUECKOE MPOCTPAHCTBO, IIaHEThI, 3BE3/1bl, COHIIE.

buonorus: ¢dotocunTes, npixanue, Ouocdepa, HSKOCHUCTEMa, MHHEpAIbHbIE YI0OpeHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATENIbHbIE BEILIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpabl, TOPHBIE MOPOBI, MOJIE3HBIE UCKOMAEMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

INNJIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATHBI

N3yuenne xuMuu B 9 Kjacce HampaBiIeHO Ha JIOCTHXKEHHE OOYYaloUIMMMCS JIMYHOCTHBIX,
MeTanpeMETHBIX U MPEIMETHBIX PE3yIbTaTOB OCBOECHHUS yU€OHOI0 IpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE pE3YyNbTAaThl OCBOEHHS MPOrpaMMbl OCHOBHOTO OOHIEro 0O0pa3oBaHUSA
JIOCTUTAIOTCS B X0/1€ 00yYeHHsI XUMHH B €JMHCTBE y4eOHOW M BOCIIUTATEIbHON AEATEIbHOCTU
OpFaHI/ISaHI/IH B COOTBECTCTBHMH C TpadUIIMOHHBIMU pOCCHfICKPIMH COIMOKYJIBTYPHBIMHU U
JyXOBHO-HPABCTBEHHBIMH 1IEHHOCTSIMHM, TPUHSATHIMH B OOIIECTBE MpaBWJIaMH W HOPMaMHU
MOBEJIEHNUS M CIOCOOCTBYIOT MpOIlecCaM CaMOIIO3HAHUS, CaMOPa3BUTUS U COIMAIU3ALNU
o0yJaromuxcs.

JImaHOCTHEIE PE3YIbTATHI OTPAXKAIOT C(l)OpMPIpOBaHHOCTB, B TOM 4YHCJIEC B HaCTH.:

ITaTpHoTHYECKOr0 BOCIMTAHUSA

1) LLEHHOCTHOTO OTHOIIEHHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY U HAyYHOMY
HACJI/IMI0, TIOHMMaHMA 3HAYeHHUsS XMMHYECKOW HAyKh B JKM3HM COBPEMEHHOTO OOIIEeCTBa,
CIIOCOOHOCTH BJIAJIETh JTOCTOBEPHON MHGpOpManueil 0 mepefoBbIX JOCTUKEHHUSIX U OTKPBITHUAX
MHUPOBOW M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpoWCTBe
MHpa U O0IIECTBA;

I'paiknaHcKoro BocnuTaHus

2) mpeAcTaBiI€HUS O COLMAIBHBIX HOPMax M MPaBUIAX MEXKJIMYHOCTHBIX OTHOLICHUH B
KOJIJICKTHBE, KOMMYHUKAaTUBHOW KOMIICTEHTHOCTH B OOIIECTBEHHO TIOJIE3HOH, Yy4yeOHO-



UCCIIEI0OBATEIbCKON, TBOPUECKOM M APYTUX BUAAX AESITEIBHOCTH; TOTOBHOCTH K Pa3sHOOOpa3HOH
COBMECTHOM JI€ATEIbHOCTU MPHU BBHINOJIHEHUU y4EOHBIX, NTO3HABATENbHBIX 3aJa4, BBINOJIHEHUU
XUMHUYECKHX SKCIIEPUMEHTOB, CO3/1aHUM y4eOHBIX MPOEKTOB, CTPEMJICHHUS K B3aMMOIIOHUMAHUIO
¥ B3aMMOINOMOIIM B TMpoliecce 3TOM y4eOHOM AesITeNbHOCTH; TOTOBHOCTH OLIEHUBATh CBOE
IIOBE/ICHNE U TOCTYNKH CBOUX TOBapHILEH C MO3UIMM HPaBCTBEHHBIX M IPaBOBBIX HOPM C
y4€TOM OCO3HAHUS MOCIIEICTBUMN MOCTYIIKOB;

IleHHOCTH HAYYHOT 0 TO3HAHUS

3) MUPOBO33pEHYECKHX IMPEACTaBICHHM O BEIIECTBE U  XHUMHUYECKOH  peakIHH,
COOTBETCTBYIOILIUX COBPEMEHHOMY YPOBHIO Pa3BUTHsI HayKM M COCTaBJISIOLUIMX OCHOBY JUIS
NOHMMAHUA CYHIIHOCTH HaydyHOM KapTHUHBI MHpa; TpPEeACTaBIeHUN 00  OCHOBHBIX
3aKOHOMEPHOCTSX PA3BUTHUS MPHUPOABI, B3aUMOCBS35AX YEJIOBEKA C IMPUPOJHOM Cpenoi, 0 posin
XUMHH B IO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

4) mo3HaBaTEJbHBIX MOTMBOB, HAIIPABJICHHBIX HAa IIOJYyYEHUE HOBBIX 3HAHUM 10 XUMMHH,
HEOOXOUMBIX 7151 O0BSICHEHHSI Ha0JII01aeMbIX MTPOLIECCOB U SBICHUI;

5) mo3HaBaTENbHOW, WH(POPMAIMOHHON M YUTATENBbCKON KYJIbTYPHI, B TOM YHCJI€ HAaBHIKOB
CaMOCTOSITENIbHOM PadOThl ¢ y4eOHBIMU TEKCTaMH, CIIPABOYHOM JHUTEPaTypoH, AOCTYINHBIMHU
TEXHUUYECKUMHU CPEICTBAMU MH(POPMALIMOHHBIX TEXHOJIOTHIA;

6) uHTepeca K OOyYEHHUIO W MO3HAHMIO, JFOO03HATENbHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHUI0, TIPOSKTHOW M HMCCIEAOBATEIBCKON JEATEIBHOCTH, K OCO3HAHHOMY BBIOODY
HAIPaBIEHHOCTU U YPOBHs 00y4YEeHHS B ajbHEHIIEM;

®opMupoBaHus KYJbTYPbI 310POBbS

7) oco3HaHMsI LICHHOCTH >KU3HH, OTBETCTBEHHOTO OTHOIIEHUS! K CBOEMY 37I0POBbIO, YCTAHOBKU
Ha 370pOBbIM 00pa3 >KU3HU, OCO3HAHUS MOCIEACTBUN M HENPUSTHUS BPEIHBIX IPUBBIYEK
(ynotpebneHusi ankorojsi, HApKOTHUKOB, KypeHHs), HEOOXOJUMOCTU COONIOACHUS MPaBUII
0€30MacHOCTH NPHU OOPALLEHUN C XUMUYECKMMHU BELIECTBAMU B ObITY U peaibHON KU3HU;

TpyaoBoro Bocniuranus

8) nHTEepeca K MPaKTUUECKOMY M3YyUEHUIO MPOPECCHl U TpyAa pa3InyHOIo pojia, YBaXKEHHUE K
TpyAy W pe3yibTaTaM TpPYIOBOM JAEATEIbHOCTH, B TOM 4YHCIE Ha OCHOBE IPUMEHEHUS
INPEeIMETHBIX 3HAHUW 10 XUMHH, OCO3HAHHOIO BBHIOOpAa WHIUBUIYaJIbHOW TPACKTOPUU
IPOJOJDKEHUs 00pa30BaHUSl C Y4ETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMHH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH; yCHEemHONH Mpo(ecCHOHATBLHON NeATEeNbHOCTH U
pa3BUTHSI HEOOXOAUMBIX YMEHUH; TOTOBHOCTh a/IallTUPOBAThCS B IPOPeCcCHOHATIBHOI cpee;

JKOJIOTHYECKOT0 BOCTINTAHUS

9) skonornyecku 1enecoo0pa3HOro OTHOIIEHUS K MPUPOJie KaK UCTOUYHUKY KHU3HHU Ha 3emJe,
OCHOBE €€ CYILECTBOBaHMs, IOHUMAaHUS IIEHHOCTH 3J0pOBOro U Oe3omacHoro obpasza *KHU3HH,
OTBETCTBEHHOTO OTHOIICHHMS K COOCTBEHHOMY (HU3UYECKOMY U TICUXMYECKOMY 30POBBIO,
OCO3HAHHU LICHHOCTH COOJIOACHUS IPaBUil O€30MacCHOI0 MOBEACHUSI IPU paboTe ¢ BELECTBAMU,
a TAK)KE B CUTYaLUAX, YTPOXKAIOIINX 370POBbIO U KU3HU JIIOAEH;

10) cmocoOHOCTH NPUMEHATh 3HAHUS, MOJIy4YaeMmble MPU W3YYEHUHM XUMHH, JUISl PELIeHUs
3a/1a4, CBS3aHHBIX C OKPYXAlOLIeW NPHUPOJHON CPeloil, MOBBILIEHHS] YPOBHS 3KOJOTMYECKOU
KYJIbTYpPbI, OCO3HAHUS INI00ATFHOTO XapakTepa SKOJIOTMYECKUX MpOoOJIeM U MyTed WX peleHus
IIOCPEACTBOM METOJI0B XUMUU;

11) SKOJIOTMYECKOrOo MBINUIEHHUS, YMEHMSI PYKOBOJICTBOBATbCA WM B IO3HABATENIbHOM,
KOMMYHHMKaTUBHOW U COLIMAJIbHON MTPAKTHKE.

METANPEJIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMETHBIX pe3yAbTAaTOB BBIICISIOT 3HAYUMBIC [UISI  (OPMUPOBAHUS
MHPOBO33PEHHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIIMI, THUIOTE3a, (aKT, CUCTEMA,
MPOIIECC, DKCIEPUMEHT U JIp.), KOTOPHIE HCIIONB3YIOTCSI B E€CTECTBEHHO-HAYYHBIX YYEOHBIX
npeaMeTax U MOo3BOJISIIOT Ha OCHOBE 3HAHUM M3 ATUX MPeIMeTOB (JOPMUPOBATH MPEICTABICHHUE O
[[EJIOCTHOW HAy4YHOW KapTHHE MUpa, U YHUBEPCAIbHbIE ydeOHbIC NEHCTBUS (IIO3HABATEIbHBIC,



KOMMYHHMKATHUBHBIC, PETYJSATHBHBIC), KOTOpbIE 0OecreynBaoT (pOpMHUpPOBAHHE TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IIJIJAHUPOBAHUIO U OCYILECTBICHUIO Y4eOHO! J€ATEIbHOCTH.

MertarnpeaMeTHbIe pe3yabTaThl OCBOCHUS 00pa30BATEIbHOM MPOTrPaMMBI 110 XUMHUHU OTPAKAIOT
OBJIa/ICHUE YHUBEPCAJIbHBIMU [I03HABATEIIbHBIMU IEHCTBUSIMU, B TOM YHUCIIE:

Ba3oBbIMH 10rMYecKUMH A€l CTBUSIMU

1) yMmeHueMm HCIOJIb30BaTh NPUEMBI JIOTMYECKOIO MBIIUICHUS NPH OCBOCHUU 3HAHUM:
pacKpbIBaTh CMBICI XMMMUYECKHUX MOHATHM (BBIACJIATH MX XapaKTEpHbIE IPU3HAKH,
yCTaHaBJIMBATh B3aUMOCBSI3b C IPYTUMHU HOHATHIMM), HCIIOJIb30BaTh MOHATUS JJIs1 OObICHEHUS
OTIENbHBIX ()aKTOB W SBICHHI; BBIOMPATh OCHOBaHMA M KPUTEPHH JJs KiaccuuKauuu
XMMHUYECKHUX BELIECTB U XUMUYECKUX PEAKLMH; yCTaHABINBATh IPUUYUHHO-CIIEACTBEHHBIE CBA3U
MEXIy 00BEKTaMU U3YUEHUS; CTPOUTH JIOTHYECKUE PACCYXACHUS (MHIYKTUBHBIC, 1€ yKTUBHBIE,
10 QHAJIOTUH); JeIaTh BBIBOJBI M 3aKJIIOUCHHUS;

2) yMEHUEM IMPUMEHSATh B MPOLECCE MMO3HAHUS MOHATUSA (IIPEAMETHBIE U METAlPEIMETHbIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCHOJIb3yeMble B XHMMH, HpeoOpa3oBbIBATH HIMPOKO
IPUMEHSIEMbIE B XUMUU MOJIEIbHBIE IIPEICTABICHUSI — XUMUYECKHI 3HaK (CUMBOJ 3JIEMEHTA),
XUMHYeckass (opMyiJa M ypaBHEHHE XHMMUYECKONW peakIuM — IpU pelIeHUuu ydeOHo-
MO3HABATEJIbHBIX 3a/a4y; C Y4YETOM OTUX MOJEIBHBIX MPEJICTaBICHUN BBIABIATH U
XapaKkTepu30BaTh CYLIECTBEHHbIE NMPHU3HAKK HU3y4aeMbIX OOBEKTOB — XMMHUYECKHMX BELIECTB U
XUMHUUYECKUX DPEAKIHUi; BBIABIATH OOLIME 3aKOHOMEPHOCTH, MPUYMHHO-CIIEICTBEHHBIE CBSA3H U
IPOTUBOPEYMs] B M3y4yaeMbIX IPOLIECCAX U SBJICHUSAX; MpeasaraTb KPUTEPUU I BbIABICHUS
ATHX 3aKOHOMEPHOCTEH 1 MPOTUBOPEUHIA; CAMOCTOSATENILHO BEIOMPATH CIIOCO0 perieHus yaeOHOH
3ajjaud (CpaBHUBATb HECKOJbKO BapHUaHTOB peEIIEHUs, BbIOMpaTh Haubosiee MOIXOIAIMI ¢
y4€TOM CaMOCTOSTEIbHO BbIIEICHHBIX KPUTEPHUEB);

Ba3oBbIMH HcciIe10BaTeIbCKUMM A€l CTBUAMHU

3) yMEHHMEM HCII0JIb30BaTh IOCTABJIEHHBIE BOIPOCHI B KA4€CTBE MHCTPYMEHTA IO3HAHMS, a
TaKkKe B KadecTBE OCHOBBI JUIsl (OPMHPOBAHUS THIOTE3bl IO TPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXJICHMIA;

4) mpuoOpeTeHHe OMbITa MO IUIAHUPOBAHHUIO, OPraHU3alMd M TMPOBEJCHHUIO YYEHHYECKHX
HKCIEPUMEHTOB: YMEHHE HAOII01aTh 3a XO/I0M IPOLECCa, CAMOCTOATENBHO IIPOTHO3UPOBATh €ro
pe3yibTar, (opMyIMpoBaTh O0OOLIEHHS M BBIBOJBI IO pe3yiabTaTaM MPOBEAEHHOTO OIbITA,
UCCIIEIOBaHMsI, COCTABIIATh OTYET O MPOJAEIAHHON padoTe;

Pabotoii ¢c nndopmanumeit

5) yMeHueM BbIOMpaTh, AHATTU3UPOBATh U HHTEPIIPETUPOBATh HHPOPMAIIHIO PA3JINYHBIX BHI0B
U GOpM MPEACTABICHUS, TOTYIaEMYI0 U3 pa3HbIX HCTOYHUKOB (HAyYHO-TIONYJISIpHAst TUTepaTypa
XUMHYECKOTO COJIEp)KaHUs, CIpaBOYHBIE TocoOMs, pecypchl MHTepHeTra); KpUTHUYECKU
OLIEHUBATh MPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO MH(POPMAIIHIO;

6) yMEHHEM MPUMEHSATh PA3IMYHbIE METO/IbI U 3alIPOChI IIPU MOUCKE U 0TOOpe MHpOpMALIUU U
COOTBETCTBYIOIUX JAHHBIX, HEOOXOAMMBIX JJIsl BBIIOJHEHHS YU4EOHBIX U MO3HABATEIbHBIX 3a/1a4
ONpeAeIEHHOr0 THIMA; NPUOOpPETEeHHE OmbITa B O0JIACTH HCIOJB30BaHUS HH(OPMAIMOHHO-
KOMMYHHMKAaTUBHBIX TEXHOJIOTHH, OBJIAaJI€HUE KYIbTYpOU aKTUBHOI'O MCIIOJIb30BaHUS Pa3IMYHbIX
MOMCKOBBIX CHCTEM; CAaMOCTOSITEIbHO BBIOMpAaTh ONTUMANbHYIO (OpPMY TpeAcTaBIECHUS
UHPOPMALIMK U WUTIOCTPUPOBATH pEIlaeMble 3a/lauid HECIOKHBIMH CXEMaMH, JuarpaMMaMu,
apyrumu popmamu rpaduku ¥ UX KOMOUHALUSAMU;

7) yMEHHMEM HCIIONIb30BaTh W aHAJIM3MPOBATh B Ipolecce y4yeOHOW M HCCIIe0BaTEeNbCKOM
JEeSTeNIbHOCTH MH(POPMALIUIO O BIMSHUU IPOMBIIUIEHHOCTH, CETbCKOTO X0341iCTBa U TPAHCIIOpTa
Ha COCTOSIHME OKPYXKAIOLIEH MPUPOJHON CPEIbL;

YHuBepcalbHbIMM KOMMYHHKATUBHBIMH e CTBUSIMU

8) ymeHHMeM 3aJaBaTh BOIIPOCHl (B XOJ€ JHaiora W/WIM JUCKYCCHM) IO CYIIECTBY
oOcyxxnaemMoil Tembl, (OpPMYIHpPOBaTH CBOM MPEAJIOKEHUS OTHOCHUTENIBHO BBITOJIHEHUS
IIPEI0KEHHON 3a1a4H;



9) nmnpuoOpereHHE OMbITA MNPE3CHTAIMM  PE3YJIbTATOB  BBIMOJHEHUS  XUMHYECKOTO
JKCIIepuMeHTa (J1abopaTOPHOTO OMBITa, JIAOOpaTOPHOW pPadOTHl MO HUCCIIEJOBAHUIO CBOWCTB
BEIIECTB, YU€OHOTO MTPOCKTA);

10) 3auHTEpecOBaHHOCT, B COBMECTHOM €O CBEpCTHHKAMU IO3HABATEeNbHON U
UCCIIEIOBATEIbCKON JICATENIbHOCTH TPH PEIICHHH BO3HHUKAIOIIMX MpoOJieM Ha OCHOBE ydéra
Oo0LIMX HMHTEPECOB U COIJIacoBaHMs MO3UIUN (0OCyXIeHUS, OOMEH MHEHMSIMH, «MO3TOBbBIE
HITYPMBI», KOOPIMHAIMS COBMECTHBIX JCHCTBHI, ONpeaesieHNe KPUTEPHEB O OLEHKE KayecTBa
BBITIOJITHCHHOU pabOTHI | JIp.);

YHuBepcaTbHBIMH PEryJIATHBHBIMHU J1eHCTBUSIMH

11) ymMeHueM caMOCTOSITENILHO OMPENENISITh LT IeATeIbHOCTH, MNIAHUPOBATh, OCYILIECTBIISATD,
KOHTPOJMPOBATh M TPU HEOOXOAMMOCTH KOPPEKTHUPOBATh CBOIO JEATEILHOCTH, BHIOMPATH
HanOosiee 3(G(EKTUBHBIE CIIOCOOBI  pEIICHHWs Y4YeOHBIX M IMO3HABATENbHBIX  3ajad,
CaMOCTOATENIBHO COCTABIIATh WJIM KOPPEKTUPOBATh IPEIIOKECHHBIA AITOPUTM JEHCTBUU IIPH
BBIMIOJTHEHUH 3a/IaHUi C y4ETOM TMOJYYEHHs HOBBIX 3HAHUH 00 HU3ydaeMbIX OOBEKTax —
BEIIECTBAX U PEaKIUsIX; OLEHNUBATh COOTBETCTBHUE MOIYUCHHOTO Pe3yJIbTaTa 3asBICHHON LIENH;

12) ymeHHeM HUCIIONIb30BaTh U AHAIU3UPOBATH KOHTEKCTHI, IIPE/iaraeéMble B YCIOBUU 3aJaHUI.

INPEJMETHBIE PE3YJIbTATBI

B cocraBe mnpeaMEeTHBIX pe3yNbTaTOB [0 OCBOCHHMIO O00S3aTEIIBHOIO  COAEpIKaHMUS,
YCTQHOBJICHHOT'O JIaHHOW IpuUMEpHOW paboueil mporpamMmoi, BBIACISIOT: OCBOCHHBIE
oOyyarolMUCs Hay4yHble 3HAHHUS, YMEHHMS M CHOCOObI JeHCTBUM, creuuduyeckue s
OpeaMETHOW 00sacTh «XUMUS», BUIBl JEATEIBHOCTH IO IOJIYYEHHI0 HOBOTO 3HAHUS, €ro
MHTEPIIPETALMU, TPEOOPA30BAHUIO U IIPUMEHEHUIO B PA3IIMYHBIX YUEOHBIX U HOBBIX CUTYalLIUSX.

[IpenmeTHble pe3yiabTaThl MPEICTaBICHbl OTPAKAIOT CPOPMHUPOBAHHOCTH y OOYYAIOLIMXCS
CIEAYIOLIUX YMEHUM:

1) packpwvisamv cmblci OCHOBHBIX XHMHYECKUX TIOHATHHA: XUMHYECKHH O3JIEMEHT, aToM,
MOJIEKyJa, WOH, KaTHOH, AHHUOH, IIPOCTOE BELIECTBO, CJIOXHOE BEIIECTBO, BAJICHTHOCTb,
IIEKTPOOTPUILIATEIBHOCTD, CTENEHb OKHUCIICHHS, XMMHYECKas pEaKLMs, XUMHYECKas CBS3b,
TEIIOBOM 3P PEKT peakiru, MOJb, MOJIIPHBIA 00BEM, pacTBOP; NEKTPOIUTHI, HEITEKTPOIUTHI,
ANIEKTPOJIUTUYECKAsT JMCCOLMALUS, pPEaKIUd HOHHOIO OOMEeHa, KaTajau3aTrop, XMMHUYEeCcKoe
paBHOBecHe, oOpaTHUMble U HEOOpaTHMble pEeaKLUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHbIE
peakuuyu, OKUCIHUTEIb, BOCCTAHOBUTENIb, OKHCIEHHE M BOCCTAHOBJIEHHUE, aJJIOTPOIIMS,
aM(pOTEepHOCTb, XUMUYECKas CB3b (KOBAJIEHTHAsl, MOHHAsI, METAJUIMUECKas), KpUCTaNInyecKas
pEeIIETKa, KOPpO3Us METAJUIOB, CIUIABBl; CKOPOCTb XUMHUYECKOW pEaKIUH, MpeaeiabHO
nonyctumast konuentpauus (ITJ1K) BemecTsa;

2) unnocmpuposams B3aUMOCBSI3b OCHOBHBIX XUMUYECKHX MOHATHII (cM. . 1) U MPUMEHSTH
9TH MOHATHS MPU ONHMCAHUU BEIIECTB U UX MPEBPALLECHUI;

3) ucnonvzosams XUIMUYECKYIO CUMBOJIMKY JUISl COCTaBJICHHS ()OPMYJI BEIIECTB M ypaBHEHHI
XUMUYECKHUX PEAKINN;

4) onpedensimb BaJIGHTHOCTh U CTEICHb OKHCIICHHSI XMMHUYECKUX JJIEMEHTOB B COCIHHEHHSIX
pa3INYHOIO COCTaBa; MPUHAAJIECKHOCTb BEIIECTB K ONPENEIEHHOMY KJacCy COEIMHEHHH IO
dopmynaM; BUJI XUMHUECKON CBSI3U (KOBaJICHTHAs, MOHHAS, METAJNINYECKasi) B HEOPraHUYECKUX
COEIMHEHUSX; 3apsi/l MOHA 10 XUMHUYECKOM (opmyie; XapakTep cpeabl B BOIHBIX pacTBOpax
HEOPraHUYECKUX COEAVNHEHUMN, TUIl KPUCTAININYECKON PEIIETKA KOHKPETHOTO BELIECTBA;

5) packpvisams cmwicn [lepnoandeckoro 3akona [I. M. MenneneeBa u 1eMOHCTPUPOBATH €TO
MOHMMAaHUE: OINMCHIBATh M XapaKTepu3oBaTh TabnmuuHyio (opmy Ilepuoamueckoit cucTeMbl
XUMHUYECKHX 3JIEMEHTOB: pa3jinyaTh MOHATHS «TJIlaBHas moArpymnna (A-rpymma)» U «oOoyHas
noarpynna (b-rpymnmna)», Manble U OoJblIMEe MEPUObI; COOTHOCHUTH O00O3HAYEHUS, KOTOpbIE
UMEIOTCA B TNEPHOAMYECKON TaONUIE, C YHUCIOBBIMH XapaKTEepUCTHKAMU CTPOEHHUS aTOMOB
XMMHYECKHX 3JIEMEHTOB (COCTaB M 3apsl A1pa, 00lIee YUCII0 3JIEKTPOHOB M pacIpeesIeHue UX
0 AJIEKTPOHHBIM CJIOSIM); OOBSCHSTH 00IIME 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB AJIEMEHTOB



U UX COCIMHEHHMH B Mpejeiax MaJlbIX MepUOJIOB M INIABHBIX MOJATPYII C YYETOM CTPOCHHUS UX
aTOMOB;

6) kraccuguyuposamv XMMHUYECKHE 3JICMEHTBI, HEOPraHUYECKUE BEIIECTBA; XUMHUYECKHE
peakmuu (10 YKCIy ¥ COCTaBy yYacTBYIOIIMX B PEAKIUU BEIIECTB, IO TEIUIOBOMY AP (EKTy, 1Mo
U3MEHEHUIO CTETICHEH OKUCIICHUS! XUMHUECKUX HJIEMEHTOB);

7) xapaxmepuzosamp (ONUCHIBATh) O0OIIHE H CHCHHU(PHUCCKHE XUMHUYECKHE CBOMCTBA
IPOCTHIX M CJIOXHBIX BEIECTB, MOATBEPHKIasi OMUCAHUE MMPUMEPAMH MOJIEKYJISPHBIX 1 MOHHBIX
YPaBHEHHI COOTBETCTBYIOIINX XHMUYCCKUX PEaKIIHil;

8) cocmaensame ypaBHEHHS 3JCKTPOJIMTHYCCKON JMCCOIMALMM KUCIIOT, IIEIOYCH U COJCH;
NOJIHBIE ¥ COKpAlIEHHBIC YpaBHEHHSI pEaKIMii HOHHOTO OOMEHA; YpaBHEHHsS pEaKIIHid,
MOJTBEPKIAIONIMX CYIIECTBOBAHUE T'€HETUYECKOM CBSI3M MEXKIY BEHIECTBAMH Pa3IUYHBIX
KJIACCOB;

9) packpwisams  cywHOCHb OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX ~ PEAKLUI  MOCPEICTBOM
COCTaBJICHUS 3JICKTPOHHOTO OaJilaHCa ATHX PEaKInii;

10) npoenosuposams CBOWCTBA BEIIECTB B 3aBUCHMMOCTH OT HMX CTPOCHHUS; BO3MOXKHOCTH
NPOTEKAHUS XUMUYECKUX MPEBPAIICHUI B PA3JINYHBIX YCIOBUSX;

11) gviuucnsimes OTHOCUTEIBHYIO MOJICKYJSIPHYIO M MOJISIPHYIO MacChl BEIECTB; MacCOBYIO
JIOJTF0 XUMHYECKOTO AJIEMEHTa 110 (hOpMYJIe COSTMHEHHS, MACCOBYIO JIOJIFO BEIIECTBA B PaCTBOPE;
POBOJUTH PACUYETHI 110 YPABHEHUIO XUMUYECKOHN PEaKIINH;

12) credoéame nipaBuiiaM  MMOJB30BAHUS ~ XUMHUYECKOW  MOCynod W J1abOpaTOPHBIM
o0opynoBaHMEM, a TakXKe TMpaBWiIaM OOpAalIeHHs C BEIIECTBAMH B COOTBETCTBHH C
UHCTPYKLUSMHU 110 BBITOJHCHHUIO J1a0OpPATOPHBIX XMMHUYECKHX OIBITOB IO MOJYYCHHIO U
coOupaHHIo ra3000pa3HbIX BEIIECTB (aMMHUaKa U YIJIEKUCIIOTO ra3a);

13) nposooums peakiyu, MOATBEPKIAIOIINE KAYCCTBEHHBIH COCTAB Pa3IMYHBIX BEIICCTB:
pacro3HaBaTh OMBITHBIM IMYyTEM XJOPHI-, OpOMHI-, MOIUA-, KapOoHat-, (ocdar-, cuiamkar-,
cynbdar-, TUAPOKCUA-UOHBI, KATHOHBI aMMOHHMSI M HMOHBI H3YYEHHBIX  METaJlIOB,
NPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKHUX BEILECTB;

14) npumensims OCHOBHBIC ONEPALMH MBICIUTEIBHON [EITEIPHOCTH — aHajlu3 W CHHTE3,
cpaBHeHHe, 0000IIeHNe, CHCTEMATHU3aNIO, BBISABICHHE TPHYNHHO-CIICJACTBEHHBIX CBSI3eH — IS
U3y4YEHHs CBOMCTB BEILECTB U XUMHUYECKUX PEAKIMN; €CTEeCTBEHHO-HAYUYHbIE METO/IbI MO3HAHUS
— HabJroiIeHne, U3MEpEeHNe, MO/IETMPOBAaHUE, SKCIEPUMEHT (peasIbHbIA U MBICIICHHBIH).



TEMATHYECKOE INTAHUPOBAHMUE

Ne | HaumeHnoBaHue KoauuyecTBO yacoB Jara Buaspl geTeJJbHOCTH Buabl, | DiekTpoHHBbIE (uu¢posBbie)
n/n | pa3aenoB " TeM H3yYeHH ¢opmb1 | 00pa3oBaTebHbIE PeCYPCHI
porpaMmel BCEro | KOHT | IPAKTHYECKHE | o KOHTPO
posib | padoThI st
HbIE
padort
bl
Pa3nes 1. BemecTBo U XuMH4YecKkue peakiun
1.1. | TloBTOpEHUE " ?5' 0 0 Vxaxute | Xapakrepnusosar, Yeruer | http://school-collection.edu.ru/catalog/.
yriayojieane  3HaHMi nepnozli XUMUYECKUE 3JIEMEHTHI “I
OCHOBHBLIX  pa3je/ioB NepBBIX  TPEX  MEPHOJOB, | ompoc;
Kypca 8 kiacea KA W KaJIbIUsl 1O WX
MTOJIOKEHUTO B
Ilepnonnueckoii cucreme /Jl.
. Menneneena;
Knaccudumuposars u
Ha3bIBaTh  HEOPTAaHUYECKHUE
BEIL[ECTBA M3YYEHHBIX
K1aCCOB;
OnuchIBaTh oOmue
XUMUYECKHE CBOMCTBA:!

BCIICCTB PA3JIMYHBIX KJIACCOB,

TI0/ITBEPK/IATh CBOMCTBA

MPUMEPAMU  MOJIEKYJISPHBIX

YpaBHEHUM XHUMHYECKHX!
eaKuHﬁ;i

Onpenenarb BI/IILE




KPUCTAJUIMYECKON  PEIIETKH!
BCILIECTBA;|
IIporHo3upoBaTh  CBOMCTBA

BEILIECTB B 3aBHCHUMOCTH OT
1704 CTPOCHHS;
BricTpauBate  pa3BEépHYTHIE
MUCbMEHHBIE U YCTHBIE

OTBETBI €  ONOpPOM  Ha
nH(OpMaII0 U3 yyeOHHKA U
CIIPaBOYHBIX MaTepHaJioB,

I'PAaMOTHO HCIIO0JIb30BATh
M3y4YEHHBIN MTOHATUNHBIM
anmapaT  Kypca  XMMWH;
lcnosnb30BatTh pH;
BBIITOJIHCHUH Y4EOHBIX!
3aaHUd W B MPOLIECCE
HccneHOBaTenbcxoﬁi

JIEATEIbHOCTH Hay4HO-

MTONYJIIPHYIO JUTEPATYPY:

XUMHUYCCKOI'O COJZICPIKaHNA,

1.2.

OcHOBHBIE

3aKOHOMEPHOCTH
XHMHMYECKHX peaKkuuid

reyl

CIIPaBOYHBIC MaTepHUalIbl,
hAaANTYANT T TAxvmanrraman
YKaxcHTeE PackpbiBaTh CMBICJI Ehttp://SChOOI-COI lection.edu.ru/ Catalogli
MEPUOL | M3y4acMBbIX MOHATUI u

IIPUMCHATHb OTU IMOHATHA ITPU:

ONCAHNM CBOWMCTB BEIIECTB

141 Hux IIpCB aIJ.IeHPIfI;

Knaccugunmponartb

XUMHUYCCKHUEC peaKkunuu 10!

HAAN TITTYTTYYTT TR £ TTIATTIATYATAAR £o




'Y CcTaHaBIMBAaTh 3aBUCHUMOCTH

CKOPOCTH XUMHYECKOM;
CaKIuu oT PA3JIMYHBIX

(aKxTopos;

[IpOrHO3HPOBATH,

BO3MOYKHOCTH  IPOTEKaHUs
XUMUYECKUX IPEBPALLCHUN B

A3JIMYHBIX YCIIOBHSIX;
Onpeneniarb OKHUCIUTENb U
BocctaHoBurenb B OBP;
CocCTaBJIATb  3JIEKTPOHHBIN

OasaHC peakuuu;
[Ipon3BOUTE  BBIUMCIICHUSA
110 XUMHYECKUM YPAaBHEHUSIM;
BricTtpanBath  pa3BEpPHYTHIE

MUCHbMEHHBIE W YCTHBIE
OTBETBI C  ONOpOl  Ha
MHGOPMALUIO U3 YIeOHHKA U
CIIPaBOYHBIX  MaTepHaJioB,

I'PAMOTHO HCIIO0JIb30BAaTh
M3y4YEHHBIN TTOHATUNHBIH
anmapar  Kypca  XUMUHU;
lcrionb30Bath pu
BBIITOJITHCHUH Y4EOHBIX!
3aaHUd U B IIPOLIECCE
HCCHCHOB&TCHBCKOﬁE

NIEATEITbHOCTH Hay4HO-

MTONYJISIPHYIO JUTEPATYPY:
XUMUYECKOTO  COACPIKAHU,

CIIPaBOYHLBIC MaTCpHaJIbI,




1.3.

DJIeKTPOIMTHYeCKAs
JANCCOMATIHSA.
XuMHYecKHe peaKkiuu
B pacTBOpax

Ykaxure | PacKpbiBaTh cMbic | Yerust | http://school-collection.edu.ru/catalog/!
nepﬂozli M3y4aeMbIX MOHATUH, a TAKXKE "I

CMBICIT Teopuy; | ompoc;]

aﬂeKTponHanecxoﬁE KOHT‘pOI

JWICCOTAIIIIL; NbHas

OOBSACHATH HpI/I‘{I/IHbIE pabdora;

aﬂeKTponpOBonHocmE IIpakTn

BOJTHBIX PACTBOPOB; | Heckast

CocTaBisTh ypaBHeHust | pabota;;

TTUCCOLIUAIIIU KHCJIOT,

[ICJI0YCH 1 COJICH, MOJHBIC U

COKpaIIEHHBIE HOHHBIE
YpaBHEHUS XUMUYECKUX
peaKiuii MOHHOTO OOMEHa;
I InanupoBaTh "

OCYIICCTBJITE Ha IMPAKTUKCE:

XUMHUYCCKUC OSKCIICPUMCHTHI,

IPOBOJNTH HaOIr0IeHN S,
J1CJIaTh BbBIBO/IbI II0:

e3yJIbTaTaM JKCIEPUMEHTA;
CrnenoBatb npaBUIaM
0e30nacHOi paboThI B
mabopaTopun pu;

HCIIOJIb30BAHUM XHMHYCCKOM

nocysisl U 000OpYIOBAHUS;

HpOI/ISBO)II/ITL BBIYHCIICHU A

110 XUMWUYCCKUM YPAaBHCHHAM,

BeicTpanBath  pa3sBEPHYTHIE

[TMCbMCHHBIC u YCTHBIC:

NTRATLT c falaratateyz ua




I'PAMOTHO HCIIOJIB30BAaTh!

13y4CHHBII MOHSTUIHBIN

anmapaT  Kypca  XMMMHH;

lcronb30Bath pu

BBITIOJTHCHUHN yLIC6HBIX

SaI[aHI/Iﬁ n B Imponecce

MCCIIEI0BATEIbCKOM!

JICATCIIbHOCTH HAay4YHO-

HOIYJISIPHYIO JUTEPATYPY:

XUMHNYCCKOI'O COACPIKAHUS,

CIIPAaBOYHEBIC MaTcpuraibl,

€CYpCHI WNurepnera;

Uroro no pazneny

Pa3pen 2. HemeTasibl M HX C

OCAMHCHUSA

2.1. | O6mas
XapaKTepUCTUKA
XHMHUYECKHX
3JIEMEHTOB VIIA-
rpynnsl. I'anorenst

(]

Yxkaxute |OObICHATH 00Ime

'Y CTHBL

http://school-collection.edu.ru/catalog/

neprot

3dKOHOMCPHOCTH B

N3MEHEHUH CBOMCTB

OIIPOC;;!

HCMCTAJIJIOB M HX:

IIucemel

COCTUHEHUN B

HHBbII]

npenesax  MallblX

TIEpUOJIOB u

TJIABHBIX TTOATPYIIII

[Ieprnoanyaeckoit

CHUCTEMBL

XUMHUYECKHX

DJICMCHTOB C

Yy4ETOM  CTPOCHUSI

X aTOMOB;




(busnyeckue |
XUMHUYECKHUE!

CBOMCTBA IIPOCTBHIX

BEIIECTB TaJIOTCHOB
(Ha MpuMepe XJopa)

)71 CIIOKHBIX
BemeCTBE
(xnopOBOﬂopoz[a,E
XJIOpHUA  HATPHs),
CII0COOBI X
HonyquHs[,E
MIPUMCHCHHE u
3HAYCHUE B
MPUPOJEC U IKU3HU

YCIIOBEKA;|

OrnpenensTh;
TJIOTEHU-UOHBl B

acTBOPE;!
I ltanupoBaTh u

OCYIIECTBJISITh  HA:
T

[IPAKTUKE!
..................... ,

XUMUYECKHE!
DKCIIEPUMEHTBL,!

TTPOBOJIUTH!
....................... ,
HAOJIOICHNUSL,
7IeN1aTh BBIBOJBI 10|

€3yJIbTaTaM

JKCIIEPUMEHTA;|
CrenoBars|

................. p
TnaRuTans




1ICTI0JTb30BAHN
XI/IMI/I%CKoﬁE
TIOCY /bl H
060pynOBaH1/1;1;§
Bricrpansaty,
Pa3BEPHYTHIC!
TITHCbMCHHBIC )it

YCTHBIE OTBETHI C
Onopou Ha!
nHQOpMaLIUIO W3
yueOHNKa u

CIIPABOYHBIX
MaTepUasosB,
TPaMOTHO!

HOHSITI/II/IHLII/I'
armapar Kypca:
XUMUU;|

Vcnonp30Bate  mpu

BBITTOTHEHHH

y4eOHBIX 3aJaHUI U
B poriecce
MccnenOBaTenLCKoﬁE

JICHTCJ'ILHOCTI/I'




pecypchl

[ ] 1 T ” 1
O6uras 5 |0 0 Vikaxute, |O0bscHsITh obmme | (Ycerabr | http://school-collection.edu.ru/catalog/:
XapaKTepUCTHKA IEpUOL; | 3BAKOHOMEPHOCTH B! | ii]
XUMHYECKUX N3MCHCHUH CBOWCTB! | OIIPOC;;
JIEMEHTOB VIA: seMenToB  VIA- | TTuceme
rpynnbel. Cepa u eé ]

IpYNIbl ¥ UX| | HHBI
coe/IMHEeHHA = !

COCIMHEHUN ¢! | KOHTpO!

T

y4ETOM  CTPOCHHS | UIb;|

X aTOMOB;

X apaKTepU30BaTh|

dusnueckue u

XAMHUYECKHUE!

CBOJMCTBA IPOCTOTO
BEIICCTBA CEPBI U €€

COGI[I/IHCHI/II\/'IE
(cepoBoIOpOIa,|
OKCHJIOB cepsl,
CEpHOM  KHUCJIOTBHI,
cy1b(atoB),
CIIOCOOBI 1|
10Ty YCHHSL,
IIPUMCHCHUC n
3HAUCHUE B
NpUPOJEC U OKU3HHU
denoneKa;
Onpenensm,i

HaJIu4Iue Cynbdar-




CYIIIHOCTb!
DKOJIOTUYECKUX|

IpoOIIeM,|

CBSI3aHHBIX C
nepepa60TK0171§

COCJMHEHUN CEpBbI;
I ltanupoBaTh "

OCYLIECTBJIATh  HA:
T
TIPAKTUKE!

XAMHUYECKHUE!

DKCIIEPUMEHTBL,!

IIPOBOJIUTB!
....................... ,
HAOJII0ICHUSL,|
JIeJIaTh BBIBOJBI TIO|

€3yJIbTaTaM

DKCIIEPUMEHTA;|
CrnenoBars
................. o

TpaBUIaM
0e30MacHOil paboThI

B J1a0OpaTOpuu Npu

MCII0JIb30BAHUN
XI/IMI/I‘ICCKOI\/'IE
10CYIbI u
060pY/I0BAHNS)
HpOI/I?)BOI[I/ITBE
BBIYHCIICHUS 10!

YPaBHEHUSIM;|
Vcrons30Batk Ipu

|
DT TTTATITTATTITITH




CHpaBOIIHI)Ie.

MaTepI/IaJ'II)I:

(TleproaHIecKyIo!

CUCTEMY!

XI/IMI/I‘ICCKI/IX.

snemenTo  J[. U

Meneneena,

TalIIILY

PaCTBOPUMOCTH

KHCJIOT, OCHOBaHHI1

M CcoJIeH B BOJE,

DIIEKTPOXUMHYECKH!

11 psil HanpsDKEHUIL

METAJUIOB);;

Mcnosb30Bate  1pu

BBITIOJIHEHUH!

y4eOHBIX 3aJaHUN U

B IIponecce

HccneJIOBaTenchoﬁi

I[eﬂTeJ'IBHOCTI/I.

nonynﬂpHy}o.

nMTepaTypy

pecypcm;

2.3.

Oo1mas

-1

Y KaxuTe!

(OOBACHAT  00IIHE

'Y CTHBL

http://school-collection.edu.ru/catalog/




XapaKTepucTuKa

XHMHYECKHX
3JIEMEHTOB VA-
rpynmnsbl. A3or,
dochop " 170.¢
coeJUHEeHHU

meprot

3AKOHOMCPHOCTH B:

N3MCHCHUN CBOMCTB

OIIPOC;;!

3JIEMEHTOB VA-

[Iuceme!

IPYIIIBI U Ux

HHBbII]

COCTUHEHUN C

KOHTPO!
T

YVIYETOM  CTPOCHMSA

JIb;|

X aTOMOB;

HpaKTHE

X apaKTepU30BaThi

YECKasl,

(dbusnueckue u

paboTa;

XAMHUYECKHUE!

CBOMCTBA IPOCTHIX

BCIICCTB a30Ta H

dbochopa u  ux

COEIMHECHMUIL

(ammumaka,  couseit

aMMOHUSI, a30THOH

KHUCJIOTBI, HUTPATOB,

okcuaa gochopa(V)
171 dbocdopHOM
KHCIOTEL,
(I)OC(baTOB),E
CIIOCOOBI HIX|
HOJ'Iy‘IeHI/ISI,E
IIPUMCHCHUC )51
3HAUYCHHE B

IIPUPOAC U IKU3HU:

YCIIOBEKA;|

OnpenensaTh HMOHBIL

aMMOHUS 1 Qocdat-

HMOHBI B pPaCcTBOPC,




KOJIOTMYECKHX|

T
po0IeM, |
CBSI3aHHbBIX C

HAXOXKICHHIEM|
COCIUHEHUN a30Ta!
171 dbocdopa B
OprmawmeﬁE
cpene;;

I InanupoBath U
OCYUIECTBJISATh  HA;
npaKTHKeE

XUMUYECKHE!

SKCHepI/IMCHTH,E

TIPOBOJIUTH!

HaOJIIOICHNUSL,!

JICJIaTh BBIBOJBI IIO|

e3yJIbTaTaM:

DKCIIEPUMEHTA;|
CrenoBaTh

TIpaBUJIaM
6e301acHoil paboThl
B J1a00OpaTOPHH TIPH
YICTTOJTH30BAHHH]

XUMUYECKOM!

1OCYJIbI u
000pyIOBaHUS;)
[Ipon3BoaUTH

BBIYHCIICHUS 10!
XHUMHUYECKUM|

]
...................... |
VNARTATITAaN




YIeOHBIX  3a/IaHMIA
TEKCTBI yqe6HI/IKa,
cnpaBquLIe.

MaTepHaJILI,
(mepuoInYecKyo:
CUCTEMY!

XI/IMI/I'-IGCKI/IX'

bnementoB  J[. .

Meneneena,

TaGITHILY!
aCTBopI/IMOCTI/IE

KHCJIOT, OCHOBaHHM
M CoJIEH B BOJIE,
SHCKTpOXI/IMI/I‘{eCKI/IE
1 psg HanmeeHI/IﬁE

METAIUTOB);
lcrionb308ath IIpH]
BBITIOJTHEHHH]
y4eOHBIX 3aJaHUH U
B IIpoLecce
HccnenOBaTenchoﬁi

NIEATEILHOCTH

DGCVDCI:I!




2.4.

Oomas
XapaKkTepucTUKA
XHMHYECKHX
3JIEMEHTOB IVA-
rpyninsbi.

Yraepoa u KpeMHHH H
HUX COeIUHEHUNA

YKaxuTe,

OOBSICHATE 00IIHe

Y CTHBI,

http://school-collection.edu.ru/catalog/

nepnoni

3AaKOHOMCPHOCTH B!

o
i

ttps://resh.edu.rui

N3MEHEHUHU CBOWCTB

OIPOC;;

3JIEMEHTOB IVA-

[Tucemel

rpynmnsl ¥ HX

HHBII

COCTUHEHUN C

Yy4ETOM  CTPOCHUSI

IKOHTPO!
T

X aTOMOB;

X apaKkTepru30BaTh|

¢uznyeckue u

XUMUYECKHE!

CBOMCTBA IIPOCTHIX

YECKasl,

BCIHICCTB  YyIJICpOJa:

paboTa;

M KPCMHHA W HX

TeCTI/IpE

COCMHECHU |

(oKCUIOB yriepona,

erJ'ILHOfI KHUCJIOTHI,

Kap6OHaTOB, OKCHJa:

KpEMHI,
KPEMHUEBOM!
................ s
KHUCJIOTBL,|

.................... 1

CHJINKATOB),!

CII0COO0BI uX|

MOJTYYCHUS,|

TIPUMCHCHUC Jit

3HAYCHHC B

NPUPOJE U >KU3HU
YEJI0BEKa;|

OnpenensTs,

kapOoHAaT- n

OBaHUE;|




OOBACHSTS!
................. o

CYILIHOCTB!
DKOJIOTMYECKUX!

T
pooJIeM,|

CBsI3aHHbBIX Ci
HaXO)K,Z[CHI/IeME
YIJICKUCJIOT'O ra3a B:
oKpyKatome
cpez[e;ir
I/IHJHOCTpI/IpOBaTLE
B3aMMOCBSI3b|

HEOPrAHUUECKHUX|
COeTMHEHNI
yriieponaa u
OpTraHHYECKHX|

BEIICCTB;!
[InanupoBaTh 31
OCYILIECTBIATL  Ha:
HpaKTI/IKeE

XUMHUYECKHE!

DKCIIEPUMEHTBL,!

[IPOBOMTH!
HaOJIIOCHNUS,!

NIEJIaTh BBIBOJBI TIO|

e3yJIbTaTam:

DKCIIEPUMEHTA;]
CrenoBarh,

TIpaBHUJIaM
0e301acHoil paboThI

-




TTOCY/TbI u
000py/I0BaHUS;]
Mcnosb30Bats  mpui

BBIHOJIHCHI/II/IE
y4eOHBIX  3aJaHUIL
TEKCThl  y4cOHHMKa,
cnpaBqubleE

MaTepuabl
(ITeprognueckyro;
CUCTEMY!

XUMHYECKHX|

bnementoB  J[. .

Meneneena,

TaGITHILY!
aCTBOpI/IMOCTI/IE

KHCJIOT, OCHOBaHUH
M CcoJiei B BOJE,
DJIEKTPOXUMHUYECKH

11 psil HaNpsDKCHUM

METAIUIOB);
lcrionb308ath IIpH]
BBITIOJTHEHHH]
YIeOHBIX 3aJJaHUl U
B poLecce
HCCHGﬂOBaTeHLCKOﬁE
neﬂTenLHOCTHj

.............. R

[OMYJIAPHYIO!

.................... r-

TTUTEPATYPY:!




CIIPABOYHBIC]
.................... 4
MAaTEepUaJIbL,|

.............. e

pecypebl

Uroro no pazneny

Pa3gen 3. MeTa/iIbI M X coe

3.1

Oo0mue
METAJJIOB

CBOMCTBA

Vkaxnre | Packpeate cmeicr | Yerast | http://school-collection.edu.ru/catalog/
epuox | M3ydaeMbIx i ttps://resh.edu.ru;

MTOHATUI v | orpoc;;

[IPUMEHATD JTU HI/ICI)MeE

TTIOHATHUSA pu HHBIﬁE

OIHCAHMM CBONCTB| | IKOHTPO!

BEUIECTB U UX JIL;E

npeBpameHnﬁ;E TeCTI/IpE

OOBSICHIATE 00IIHe 0BaHI/Ie;§

3dKOHOMCPHOCTU B

N3MEHEHUH CBOMCTB

DJIIEMEHTOB-!

MCTaJIJIOB u HUX

COEeTMHEHUN v

Yy4ETOM  CTPOCHHSI

X aTOMOB;

X apaKTepU30BaThi

CTPOCHUC MCTAJLJIOB,

o0me (QU3NIecKue:

154 XUMHUYCCKUC

v
AT ATIAMT A A rAMmATITTAT




o01e CIIOCOOBI,
I10J1y4YCHUS|

................. -

_________________ ,
CrenoBarh|
................. o
TpaBUIaM

0e30macHoi paboThI

B JIAOOPATOPUH TIPH

HCII0JIb30BAHUN
XUMUYECKOM!

110CY 1Bl u
000pYyIOBaAHUS|
[Ipon3BoauTH

BbIYMCICHUA HOE

XAMHUYECKUM,

...................... 4

YPaBHEHUSIM;|

Vcnonb30Bars  mpui

BbIIIOJTHEHHH!
y4eOHBIX  3a/IaHUl
TEKCThl  Y4eOHUKa,

CIIPABOYHBIE!
................... e
MaTepHaIbl
(Ilepronueckyro;

CUCTEMY!

XUMUYECKHX!
snemeHtoB  J[. U
Meneneena,
TaGIHLLY}
aCTBOpI/IMOCTI/IE
KHICJIOT, OCHOBaHMIA

v
Tx ~ANnTTAaTT n nATTA




METaJLIoB);)

lcnonp30BaTh IpH;

BBIII0JIHEHUM!

y4eOHBIX 3aJaHUN U

3.2.

BaskHelinmme mMeTaJbl
M UX coOeIUHEHU

B rpolecce:
HccneI[OBaTenLCKoﬁE
HE’?!_TEJ_I_EH_QE_T_I{I'

Hayunoy
HP.IIXEE{RI.{.XEQ
JTEPATypy!
XI/IMI/IIICCKOFa'
CONEpI AN,
CHIPaBOHHELE
MaTepHaIbL,
pecypeet

WnTepHeTa;

Vraxute |O6bsicEsTs obume | Yerusl | http://school-collection.edu.ru/catalog/

eprost 3aKOHOMEPHOCTH B 171' ttps://resh.edu.ru;
M3MEHEHUU CBOWCTB; onpoc;i
3HeMeHTOB-E HHCLMeE
METaJIOB B! | HHBII
rpynmmax M WX | KOHTPO!
COEIMHEHUN C J'IL;E
Y4ETOM  CTPOCHHUS KOHTpOE
X aTOMOB; J'II)HaﬂE
X apaKTepu30BaTh) abora;
(uznyeckue u | [paxTH
XI/IMI/I‘—ICCKI/IGE ‘—IeCKaSIE
CBOJICTBA IPOCTHIX! | paboTa;




U WX COCJIMHCHHUIL

(oxemon,
TUAPOKCHUJIOB,|
corteit), CIIOCOOBI HX|
0Ty deHNS,|
IPUMECHEHHE u
3HAUCHHE B

MIPUPONEC M IKU3HU
YEeJI0BEKa;|
PacnosnaBatb §

ITOMOILBIO!

KaquTBeHHLIXE

peaKuii WOHEI
METa/UIOB  (MarHus,
ATIOMUHUS, LMHKA,

JKeJesa, MeJIn);
[InanupoBaTh 31
OCYLIECTBJIATh  HA:
npaKTHKeE

XUMUYECKHE!

DKCIICPUMEHTBL,|

IIPOBOJIUTH!
HaOJIIOCHNUS,!

NIEJIaTh BBIBOJBI TIO|

e3yJIbTaTaM:

DKCIICPUMEHTA;|
CrenoBarh,

TIpaBHUJIaM
0e301acHoil paboThI

L ______




IOCYbI Ui
000py/I0BaHUS;;
[Ipon3BoauTH

BBIYUCIICHUS o
XI/IMI/I‘ICCKI/IM:

aBBepHYTI)IC:
[ICbMEHHBIE u
YCTHBIE OTBETHI C
Onopou Ha:
MHPOPMALIMIO U3
yueOHUKa u
CIPAaBOYHBIX;
MaTEepHAaJIOB,

IPAMOTHO!

HOHSITPIP'IHI)IP'IE
anmnapar Kypca;
XHMUH;]
lcrionb308ath TIpH]
BBIITOTHEHHH

yaeOHBIX 3aJaHUH 1
B IIPOLECCE
HCCHeLLOBaTenLCKOI?IE
)IeflTeJ'II)HOCTI/I.




CIIPABOYHBIC!
.................... 4
MAaTEepUaJIbL,|

.............. e

pecypebl

Hroro no pazgeny:

Pasznen 4. Xumus u okpy:kamomas cpeaa

rFe=31

BeniecTrBa
MaTepUaJbl B KU3HU
yejioBeKa

0

X apaKTepU30BaThi

POJIb XUMHNHN B

a3IM4YHBIX chepax:

http://school-collection.edu.ru/catalog/

NIEATEIbHOCTH,

J'IIOI[Cﬁ, OCHOBHBIC!

BCILICCTBA 5t

MaTEPHAJIBL,;

[IPUMEHSAEMbIE B!

YKU3HU!

COBPEMEHHOTIO!

YCIIOBEKA;|

OOBACHATH yCIOBUS

0€30MaCHOrO;

MCII0JIb30BaHUs

BEILIECTB u

XUMUYECKHX!

eaKkuud B OBITY;

AHaJ'II/I3I/IpOBaTB bat

KPUTUYECKH!
OLICHHUBATD!

1H(pOPMAIIHIO o




CEJIbCKOTO|

.................. 1

XO351CTBA,,

TpaHCIOpTa W Jp.

Ha COCTOSHHC

OKPYKaOILIEH;
............ s

Cpenbl;

YMETH  OKa3bIBaTh

IEPBYI0  IOMOIIb

181048 XUMHNYCCKHUX

OXXorax b5t

OTPAaBJICHUAX ;|

[ IpyHMMATH!

yq1aCcTue B

00CY K ICHHH!
............... it

pobsiemM

XUMHUYECKON ;

DKOJIOTMYECKOM:

HaHpaBJ’IeHHOCTI/I,E

BBICKA3bIBATh

1
COOCTBEHHYIO!

TTIO3HUIINIO 110!

mpoOyeme u

MpeJIaraThbi

BO3MOXKHBIE ITyTHU €€

Hroro no pazgeny:

=37

PesepBHOE Bpems

=31

OBILIEE  KOJIMYECTBO
YACOB I10 ITPOTPAMME




ITOYPOYHOE IINTAHUPOBAHHME

n/n

Tema ypoka

KoaudecTBO 9acoB

BCEro

KOHTPOJIbHbIE
padoThI

NpPaKkTH4
ecKHe
padoThI

Jlara
U3y4YeHUS

Buapl,
KOHTPOJISA

¢popmbl

Knaccudukarnus u
HOMEHKJIAaTypa
HEOPraHMYECKUX BEIIECTB
(MexxyHapoHas U
TpPUBHUAJIbHASA)

o

) 1
'Y CTHBII OIpoc;;

Y KaXXUTE|

Ilepnonnueckuil 3aK0H.
[lepuonnueckas cucrema
XUMHUYECKHUX JIEMEHTOB
J. . Menaeneena.
CtpoeHue aToMOB

Y CTHBIN Ompoc;

[lCEMEHHBIM KOHTPOIIB;

3aKOHOMEPHOCTH B
N3MEHEHHHU CBOMCTB
XUMHUUYECKHUX DJIEMEHTOB
IIEPBBIX TPEX MEPUOOB,
Kalusl, KalbluUs U UX
COCIUHCHHI B
COOTBETCTBUH C
IIOJIOKEHHEM B
[IEPUOANYECKON CUCTEME U
CTPOCHUEM aTOMOB

1
Y CTHBIN OIIpOC;;

TectupoBanue;;

XUMHYEeCKHE CBOMCTBA
BEIIECTB, OTHOCSIITUXCS K
pa3IMYHBIM KJlaccam
HEOPraHUYECKHUX
COCIUHEHMH, NX
TeHETUYECKAas CBI3b

YKaKUTE!

Y CTHBIN OIIpOC;

[IMCbMEHHBII KOHTPOJIb;

CrpoeHnue BelecTBa: BUAbI
XUMHUYECKOHN CBSA3U U TUIEI
KPUCTAJUTMUECKUX
pEmETOK. 3aBUCUMOCTD
CBOMCTB BEILIECTB OT UX
CTPOEHHUSL.

'Y CTHBII OIpoc;;

Knaccudukanus

XUMUYECKUX peakUuid Mo
Pa3IUYHBIM TIPU3HAKaM (I10
YUCILY u COCTaBy
YYaCTBYIOIIMX B PpEaKIMH
BEILIECTB, IO TEIUIOBOMY
3 dexry, 1m0 H3MEHECHUIO
CTEICHEN OKUCJIEHUS

) 1
'Y CTHBII OIIpOC;|




XUMHUYCCKUX 3JICMCHTOB,
no  oOparumoctd,  TO
Y4acTUIO  KaTajau3aropa).
DK30- U PHIOTEPMHUUYECKUE
peaKIuu,
TEPMOXHMUYECKHUE
YpaBHEHUS

IlonsiTHE O  CKOpOCTH
XUMHUYECKON peakuuu.
IIonsiTHE O TOMOTIEHHBIX U
TETEPOTrE€HHBIX  PEaKLUsX.
@DakTOphl, BIMAIOIIME HA
CKOPOCTh XUMHYECKON
peakuuun

1
OIIPOC;!

[Tonsitue 06 OOpaTUMBIX H
HEOOPATHMBIX XUMHUYICCKUX
peakuusx. [lonstue o
XUMHUYECKOM PAaBHOBECUU

1
OMpoc;

Pemenne 3aja4 Ha
HaxXOXXKJIECHUE  KOJMYECTBA
BEIIIECTBA, 00BbEMa, MacChl
PEareHTOB WJIM TPOJYKTOB
o YPaBHEHUAM
XUMHYECKUX PEaKIUit

OIIpoC;

Tl1icbMEHHBIN

KOHTPOJIb;

10.

MexaHn3M OKUCIUTENBHO-
BOCCTaHOBUTEJIbHBIX
peakuuii (3JeKTPOHHBIN
OaslaHC OKUCIIUTENbHO-

OMpoc;

11.

BOCCTAaHOBUTEIBHON
peakuun)

Teopus
IIEKTPOJINTUYECKON
JUCCOLIMAINY.
ONEKTPOIUTHI u
HE3JIEKTPOJUThl. KaTHOHBI,
AQHUOHBI. Mexanuzm
JTUCCOLIMALMU  BEIECTB C
pa3IMYHBIMH BUJIAMHU

XAMHUYECKOU CBA3U

1
OIpOC;!

12.

Crernesn IUCCOIINAIINH.
CunbHble u cirabble
DJIEKTPOINTEI

1
OIpoC;;

13.

Peakuuu nonnoro oOMeHa,
YCIOBHSI UX HPOTEKAHMS.
HNonubie ypaBHEHUS
peakuui

OIpoC;

] [iCbMEHHBIN

KOHTPOJIb,




14.

Peakiuu nonHoro ooMeHa,
YCJIOBHS MX MMPOTCKAHUS.
HonHbIe ypaBHEHUS
peakuuii. KauecTBeHHBIE
peakly Ha UOHBI U
KaTHOHBI

'Y CTHBIN 0npoc;

Y KaXKUTE!

[[1ICbMEHHBIN KOHTPOJIb;

15.

Xumudaeckue CBOICTBa
KHCJIOT, OCHOBaHHWM |
coJieit B CBETE
npeCTaBICHUN 00
AJIEKTPOJIUTUYECKON
JIHCCOIHAIAN

) 1
'Y CTHBII OIIpoC;;

16.

Iloustne o
coien

TuaApOoJIn3C

Y KaKuTE!

) 1
'Y CTHBII OIpoC;;

Nty

17.

Pemenne 3aja4 Ha
BBIYHMCIICHUS o
YpaBHEHUSAM XUMHUYECKUX
peakui

Y CTHBIN Ompoc;

YKaKUTE!

[lCbMEHHBIM KOHTPOIIB;

18.

[IpakTuyeckas padora Nel.
Pemenne
IKCIIEPUMEHTAIBHBIX 3a7a4
o TemMe
"DNIEeKTPOTUTHIECKAS
nuccornuanug”

) 1
IlpakTnueckass  pabora;;

19.

OOmast ~ xapakTepucTHKa
rajoreHoB. OcobGeHHOCTH
CTPOEHHSI aTOMOB  ITHX
AIIEMEHTOB, XapaKTEepHbIE
s HUX CTETIEHU
okucnenusd. CrtpoeHue u
¢duznueckue CBOIICTBa
OPOCTBIX  BELIECTB  —
TaJIOTEHOB.  XUMHYECKHE
CBOMCTBA Ha  IIpUMEpE
XJopa (B3aUMOJEHCTBUE C
MeTallJlaMH, HeMeTaJUlaMH,
1IeJI0YaMHu).

'Y CTHBIN OIpoc;;

TectupoBanue;;

20.

Xnoposogopoa. CoinsgHast
KHCJIOTAa, XUMHNYCCKHUEC
CBOICTBA, MOJIyYEHHUE,
MpUMEHEHHE.

Y KaKUTE!

'Y CTHBIN OIpoc;;

TectupoBanue;;

21.

[TpakTnueckast paborta: Ne
2. IlomyueHue constHOU
KUCIIOTBI, H3Yy4YEHHE €€
CBOJNCTB.

[} 1
IIpakTnyeckas paborta;

22,

Brrunucnenus o

Y KaxuTe,

'Y CTHBIN OMpoC;




YpaBHEHUSM XUMHUYECKUX
peaknuii, eciau OIuH U3
peareHToB JIaH B M30BITKE;
00BEMOB ra3oB o
YPaBHCHUIO pEaKIMH Ha
OCHOBE 3aKOHa OOBEMHBIX
OTHOIIICHUM Ta30B

TIcbMEHHBIN KOHTPOJIb;|

23.

OO0mass  xapakTepucCTHKa
sneMeHTOB  VIA-rpymibl.
Oco0OeHHOCTH  CTpPOEHHUS
aTOMOB 3TUX 3JIEMEHTOB,
XapakTepHble I HHUX
CTETEeHU OKHCIICHHUS.
Crpoenne u Qusnveckue
CBOMCTBa IIPOCTBIX
BELIECTB — KHUCJIOpoJa U

CEpBI.

) 1
'Y CTHBII OInpoc;;

24,

AmoTponHbie
MOIUGUKALMY  KUCIOpOJa
U ceppl. XUMHYECKHE
CBOICTBA CEpHI.

YKaKUTE!

[} 1
'Y CTHBII OIIPOC;!

25.

CepoBonoposi, CTPOCHHE,
bu3HYEeCKUEe U XUMUYECKUE
cBoicTBa. OKCUABL  Cephl
KakK MPEACTABUTENH
KUCIIOTHBIX OKCHJIOB.

) 1
'Y CTHBII OIpoC;;

26.

CepHas KHUCJIO0TA,
buznyecKkue U XUMHUYECKUE
ceoiictBa . Comu cepHOU
KHUCIIOThI

'Y CTHBII OIpoc;;

27.

Beruucnenus o
YPAaBHEHUSAM XUMHUYECKUX
pEeaKunii; MaccOBOM JOJIH
BBIXO0/1a TPOJIYKTA PEaKLUU

) 1
'Y CTHBII OIIpOC;|

28.

[Tonoxenue azota W
dbocdopa B [ICXD,
CTpOEHHE HMX  aTOMOB.
A3zor: CBOMCTBA,
MPUMEHEHUE.

'Y CTHBII OIpoc;;

29.

Amvmuak. ®usnueckue u
XUMHUYECKHE CBOMCTBA.
[Tonyyenue, npuMeHEHUE.

) 1
'Y CTHBII OIIpOC;|

30.

[TpakTnueckast paborta: Ne
3. Ilomyuyenue ammuaxa,
M3y4YEHHE €r0 CBOMCTB.

[} 1
IIpakTnyeckas paborta;




31. | Comn aMMOHMUS, ux | |0 YKamHTeE 'Y CTHBIN 0npoc;
(1)14331‘16CKHC U XUMHNYECKHE g_a}:}{i [ IicEMEeHHBIN KOHTPOJIb;
CBOMCTBA, MIPUMEHEHUE.

KauectBennast peakiusi Ha
MOHBI AMMOHHUS.

32. |Asotnas  xucrora, eé| {1 |0 0 YViakure | {YCTHBI OIIpoc;
(1)14331‘16CKHC U XUMHNYECKHE g_a}:}{i [ lricEMEeHHBIN KOHTPOJIb;
CBOMCTBA

33. | Docdhop. Annorponus ill '_0' I_OI VKaKHTE | Y CTHBIIT OTpoc;
docdopa. CaoiicTBa I[aTyf I[MICEMEHHBIN KOHTPOJIb;
docdopa. Coemuuenns | | | |
docdopa

34. | Beruncnenus o ill '_O' '_O' YKa)KI/ITeE Y CTHBIN OIIpoC;
YpaBHeIEH’IM XUMHUYICCKUX _z_[_e}z}{i I [MCEMEHHBIN KOHTPOJIb;
peakiui

35. |Ionoxkenne yriepona wu| {1 |0 0 Viakure | Y CTHBI onpoc;|
KPEMHHUSI B ncxn, | | B nary
CTpOEHHE  HUX  aTOMOB.

AmoTponHbie
Monudukanuu  yriaepoaa.
XuMH4YecKue CBOMCTBA
yraepoaa. AacopOuus.

36. | CoenquneHus yriaepoja: _1 _O VKaxHUTe | Y CTHBIIT OTIpOC;
OKCHMJIBI, HX  CBOMCTBA, ggxyi [1MCHMEHHBIN KOHTPOJIE;
JIeHCTBHE HAa  JKHUBBIE
OpTaHU3MBI

37. | Coequnenus yriepona: ill '_0' '_O' VKax(HTeE 'Y CTHBIN OIIPOC;
yroibHasg  KHCJIOTa,  €¢ _z_[_e}z}{i [IMCEMEHHBIN KOHTPOJIb;
COJIH. Hcnons3oBanue
KapOOHATOB B OBITY

38. |Ilpaktuueckue paboThr: Ne rll '0' Ill yKa)I(I/ITeE EHpaKTI/I‘IeCKaH pa60Ta;i
4. [lonyuenue yriaexucioro | | B ary
rasa. Kawecrsewnass | | | |
peaxius Ha KapOOHAT-HOH.

39. | KpemHuii, ero ¢gusuueckue _1 _0 _O Vkaxnre | Y CTHbII OI1poC;
A XUMHYECKHE CBOMCTBA, _I_@IY: T lucbMEeHHBIN KOHTPOJIb;
MOJIy4YeHUE U TMPUMEHEHHE
B DJICKTPOHUKE.

40. | Coenmmerms  kpewrmsi B| (1 |0 o Viakure | Vcrmpii ompoc;
npruponae. Baxnernmne _z_@zzi [IMCEMEHHBIN KOHTPOJIb;
CTPOUTEIbHBIE MaTEPHAIIbI.

[Tpobnembr  Ge30macHOro
HCITOJTH30BaAHUS

CTpOI/ITeJIbHBIX MaTepI/IaJIOB
B IIOBCEIHEBHOM KU3HU.




41.

[Ipaktuyeckas pabora Ne
3. Pemenue
SKCIICPUMCHTAJIBHBIX 3a1a4
no Teme «Hemerammsiy.

TIpakTnueckas

pa60Ta;§

Y KaXKUTE!

42.

Brraucnenus 10
YpaBHEHUSIM ~XMUMHYECKUX
peaknuii, eciau OJuH U3
peareHToB JaH B BHUJE
BOJIHOTO pacTBopa c
HW3BECTHOM MacCoBOM
noieu

'Y CTHBII

1
OIpoc;

43.

KonTpoubnas padora Nel
no teme «Hemeramns».

Y KaXXUTE|

KoHntposbHas

pa60Ta;i

naty,

44,

OO0mas  xapakTepUCTHKA
XHUMUYECKHUX DJIEMEHTOB —
METAJUIOB Ha OCHOBaHHU
HX IIOJIOKECHUS B
[lepuonuueckoit  cucreme
XUMHYECKUX 31eMEeHTOB /I.
n. Menneneesa "
CTPOCHUS aTOMOB.
CTpoeHue METaJlIoB.

Y KaKuTe!

'Y CTHBIN

OIpOC;

[IMCbMEHHBII KOHTPOJIb;

45.

DONEKTPOXUMHUYECKUN  psift
HanpsOKeHUH ~ MEeTaJlJIoB.
®dusnueckue 51
XUMHYECKHE CBOMCTBa
METAaJUIOB. OO6u1ue
CIoco0bI MOJIy4EHUS
METAaJUIOB.

YKaKUTE!

'Y CTHBIN

OIpOC;

[IMCbMEHHBII KOHTPOJIb;

46.

IlonssTHE O  KOppO3HUH
METaJVIOB U  OCHOBHBIE
CrocoObl  3alUTHl  OT
Koppo3uu. CruiaBsl

'Y CTHBII

1
OIPOC;!

47.

Breraucnenus o
YpaBHEHUSIM XUMHYECKHUX
peakuuid, eciad OJWH Hu3
peareHToB COAEPKUT
MIPUMECH

'Y CTHBIN

OIpoC;

IIMCbMEHHBII KOHTPOJIb;

48.

[Ilenounsle METaJIIIBI.
[Tonoxenune B
Ilepuonnueckolr  cucTeMe
XUMHUYECKHUX deMeHTOB /I,
H. MengeneeBa, cTpoeHHE
atomoB. Haxoxnenue B
IPUPOJIE.

'Y CTHBII

OMpoc;

49.

dusznueckue "

Y KaxuTe,

'Y CTHBIN

OMpoC;




XUMUYECKHE CBOMCTBa (Ha
pUMepe HATPUs U KaJlus).

50.

Okcuapl HW  THAPOKCHUIBI
HaTpus Hu KaJIusl.
[IpumeHeHne  MIETOYHBIX
METaJI0OB 51 UX
COCIUHEHUN.

'Y CTHBIN OIIPOC;

IIMCbMEHHBII KOHTPOJIb;

51.

[Ienouyno3eMeIbLHBIC

METaJlIBI Maraui H
KaJIbLUH, CTpOEHHE
aromoB. Ilomoxkenne B
Ilepnonnueckoir  cucreme
XHUMUYECKHUX dIeMeHTOB /JI.
. Menpeneena.
Haxoxnenue B mnpupoe.
duznueckue u
XMMHYECKHE CBOMCTBA.

'Y CTHBII Ompoc;

IIMCbMEHHBII KOHTPOJIb;

52.

Baxmneinne coeguHeHUS
KaJIbIIUS (oxcup,
TUAPOKCH/I, COJIN).

Y KaKuTE!

Y CTHBIN OIIPOC;

[lCEMEHHBIM KOHTPOIIb;

53.

KécTtkocTth BOJIbI "
CIocoObl €€ yCTpaHeHusl.

Y CTHBIN Ompoc;

[lCbMEHHBIM KOHTPOIIb;

54,

[Tpaktuyeckas pabora: Ne
6. Xéctkoctb BOABI U
METO/bI €€ yCTpaHEHHUs.

IlpakTnueckass  pabora;;

55.

Amomunuii. I[lonoxenue B
Ilepnonnueckoir  cucrteme
XUMUYECKUX 3JeMeHTOB Jl.
N. MenneneeBa, CTpoeHUE
atroma. Haxoxnenue B
npupoge. Pusznueckue Hu
XUMHUYECKHE CBOMCTBA.

'Y CTHBII OIpoc;;

56.

CBOMCTBA
TUIPOKCHIA

AmoporepHble
OKCHIIA W
QITIOMUHUS.

Y CTHBIN OIpoc;

[IMCbMEHHBII KOHTPOJIb;

57,

Kenezo. Ilonoxenue B
Ilepuonnueckorr  cucTeMme
XUMHUYECKUX deMeHTOB /JI.
H. MengeneeBa, cTpoeHHUE
aroma. Haxoxnenme B
PUPOJIE.

Y CTHBIN OIIPOC;

IIMCbMEHHBII KOHTPOJIb;

58.

dusnyeckue u
XUMHUYECKUE CBOMCTBA
)Keaesa

'Y CTHBIN OIIpoC;

[[1ICbMEHHBII KOHTPOJIb;




59. | Oxcuppl, THAPOKCHIBI H | ! YKaxuTe, |!YCTHBIN OIpoc;
com xenesa(1l) u TaTy [[1ICbMEHHBIN KOHTPOJIb;
xeneza(Ill).

r-

60. | Beruucnenus no| il Yikaxure! | Y CTHBIN OIpoc;
YPaBHCHUAM  XUMHUYCCKHAX JaTy [[1ICbMEHHBII KOHTPOJIb;
peakuui, eciu OIUH U3
peareHToB JaH B HM30BITKE
WIH COJEPKUT MPHUMECH,

MacCoOBOM JIOJIM  BBIXOZAA
MPOJYKTa PeaKuu
r- ) 1

61. | Ilpaktuueckas pabora. Ne| ! Ykaxure, | Ilpaktudeckas pabora;
7. Pemrenne nary
9KCHEpUMEHTaJbHbIX 33029 | | | |
1o TeMe «MeTajutbDy.

r- 1 ) 1

62. | O6obmenne mo  Teme | il Vkaxure, | YCTHBIH OIpoc;|
"Meraisr" nary!

r- 1 ) 1

63. | KourposbHas pabora | 1 Ykaxure, | KoHTponbHas pabota;;
Ne2 mo teme «MeTamisl u z[aTyi
ux coeqmHeHUAS». | | | |

r- ) 1

64. | Hoeele  marepuansl  u| il Ykaxure, | !YCTHBIH OIIPOC;;

TexHojoruu. BemecTBa u aTy;
MaTepHabl ;3 I e e
MIOBCEHEBHOI KU3ZHU

YenoBeKa

65. | IlpuponHbple  HCTOYHUKH | ! YKaxuTe | !YCTHBIH OIIpOC;|
YIJI€BOAOPOIOB (yromnb, aTy;

OpupoaHbi ra3, wedpTs),| | | |
MPOIYKTHI ux
nepepaboTKy, UX pojib B
OBITY U TPOMBIIIJICHHOCTH.
oo : = !
66. | OcHOBBI ~ SKOJNOrMYecKoM | il Vkaxure | Y CTHBIH onpoc;
rpaMOTHOCTU. Ponb xumun ary
B peIlleHWW 3Koyjoruueckmx | | [ |
npobiem
67. | Peseps | Ykaxute | Boibepute  Buin/popmy
JIaTy KOHTPOJIS

68. | Peseps | Yxaxute | Boibepute  Buin/popmy:
JIaTy KOHTPOJIS

OBIIEE KOJIMYECTBO | 68

YACOB I10 ITPOTPAMME

YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O

MPOLIECCA




OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI U151 YYHEHUKA

Xumust. 9 knace/Pymsutuc I'.E., ®enpaman @.I'., AkunonepHoe obmectBo «M3aareabcTBo
«IIpocsereHuey;
Beenure cBO# BapHaHT:

METOANYECKHUE MATEPUAJIBI IJI51 YUUTEJISA

1. H.H. I'apa Xumus. Paboune nporpammsl. [Ipeamernas nuaus yueobnukos I'.E. Pynsutuc,
@O.I'. Denpamana. 8-9 kmaccel. [Tocodue st yauteneit o0meoOpa3oBaTeIbHbIX OpraHu3aui. 2
u3zanue, nonoinHeHHoe. Mocksa «lIpocsemenue» 2013

2. Yuebnuk: Xumus. Heopranndeckas xumus. 9 kiacc: yue0. s o0meo0pa3oBat. yupexaeHun
/T.E.Pym3utuc, ®.I'.®enpaman. 13-e u3a.- M.: Ilpocsemenne,2009.-176¢. :w.

3. Meroauueckoe nmocodwue: ['apa H.H. Xumus: ypoku xumuu B 9 kiacce: mocoOue st yauTest
/ H.H. Tapa. — 2-e u3n., nepepan. — M.: [Ipocsemenue, 2014

4. T'abpyceBa H.W. Xumusi. PaGouast TeTpaap.8 kiacc: mocodue ais yyammxcs o0nieoopas3onar.
yupexaenunit /H.U.I'abpycesa.- 3-e u3a. — M.: [Ipocsemenue, 2016. -95 c.

5. T'apa H.H. Xumus. 3agautuk ¢ «1OMOITHUKOMY. 8-9 KJacchl: ocoOue Uit y9anuuxcs
obmieoOpazoBarenbHbIX yupexacauii /H.H. T'apa, H.W. I'abpyceBa. — 3-¢ u31. —M..:
IIpocsemenue, 2011.- 95c.

6. Pagenkuit A.M. Xumus: nunaktudeckuii marepuait: 8-9 xi. / A.M. Pagenkwmii. — M.
[Ipocemienue

7. I'abpyceBa H.W. Xumusi: TeTpanp A 1a00paTOPHBIX OMBITOB U MPAKTHYECKUX padoT 9 ki1. /
H.U. I'abpyceBa. — M.: IIpocBenienue

8. IPUMEPHAS PABOYAS TTPOT'PAMMA OCHOBHOI'O OBIIET'O OBPA3OBAHUA
XUMMUS BA30BBIM YPOBEHb(1mst 8-9 Ki1accoB 06pa30BaTeIbHEIX OpraHU3aIlHil)

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

http://school-collection.edu.ru/catalog/
https://resh.edu.ru

MATEPHAJILHO-TEXHUYECKOE OBECHEYEHUE OBPA3OBATEJLHOI'O
MPOLIECCA

YYEBHOE OBOPY/JIOBAHHUE

Vkaxute yue6HOe 000pyI0BaHHE

OBOPYJIOBAHME J1JISI TIPOBEJEHUSA JJABOPATOPHBIX, IPAKTUYECKHNX PABOT,
JEMOHCTPALIMI

Ykaxute 000pyIoBaHUE ISl POBEACHUS MPE3SHTAIHMMA, JEMOHCTPAIAN



