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Pabouast mporpaMma 1o XMMUU Ha YpPOBHE OCHOBHOTO OOLIEro oOpa3oBaHUs
COCTaBJIeHa Ha OcHOBe TpeOoBaHMii K pe3ylbTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B @DenepanbHOM TOCYJapCTBEHHOM 00pa30BaTEIbHOM CTaHJAPT€ OCHOBHOTO
obmero o0Opa3zoBaHuUs, ¢ y4ETOM paclpeAenEéHHBIX IO KiIaccaM MpOBEPsIeMbIX
TpeOOBaHMI K pe3ysibTaTaM OCBOCHHUSI OCHOBHOH 00pa30BaTENbHOW MPOrpaMMbl
OCHOBHOI'O 00111er0 00pa30BaHMs U 3JIEMEHTOB COJEpP>KaHUsI, PEACTABICHHBIX B
YHuBepcaabHOM KoAudUKATOpe MO XWMHH, a TaKKe Ha OCHOBE QeneparbHON
paboueill mporpamMmbl BOCHUTAaHHUS OOyYarOUMXCsl NpPH MOJYyYEHUH OCHOBHOTO
obmiero oOpa3oBanus u ¢ yuérom Konuenmuu npemnogaBaHus yueOHOTo mpeaMeTa
«XuMus» B o0pa3oBaTeIbHBIX OpraHu3anusax Pocculickon
®denepanyu, peanu3yoX OCHOBHbIE 0011€00pa3oBaTelibHbIE MPOrpaMMsbl (YTB.
Pemrennem Kosrernn Munnpocsemienus Poccun, nporokon ot 03.12.2019 N IIK-
4BH).

IMNOACHUTEJBHASA 3AIINCKA

CornacHO CBOeMY Ha3HA4Y€HHUIO pabouas Mporpamma SIBJISIETCS OPUEHTHPOM
JUISL COCTABJICHUSI Pa0OUMX aBTOPCKUX MPOTPAMM:

OHa J1aéT MPEJCTaBJICHUE O 1IeJIAX, 00IIel cTpaTeruu 00y4eHus, BOCIUTaHUS
U Pa3BUTHsI 00YJArOMIMXCS CPECTBAMH YIEOHOTO MpeaMeTa « XUMUs»,;

yCTaHaBJIMBAET 0053aTE€IbHOE MPEAMETHOE COIEp)KaHUE, MPETyCMaTPUBAET
pacnpeniesieHue ero mno Kjiaccam M CTPYKTYPUPOBAaHHE €ro o pasjeiaM U TeMaM
Kypca, ONpeneNsieT KOJMYECTBEHHbIE U  KAueCTBEHHbIE  XapaKTEPUCTUKU
COJepKaHus;

TaéT MPUMEPHOE pachpelesieHue YYeOHBIX 4YacoB MO TEMaTUYECKUM
paszenamM Kypca U PEKOMEHJyemMylo (IMPUMEpPHYI0) TMOCIEA0BATENbHOCTh HX
U3Y4EHHUS C Y4E€TOM MEXIPEAMETHBIX W BHYTPUIIPEJAMETHBIX CBS3€H, JOTUKU
y4e0HOTO TMPoIiecca, BO3PACTHBIX 0COOEHHOCTEH 00yUYarOIIMXCs;

ONpe/eNsieT BO3MOXKHOCTH TMpeIMeTa sl peaju3aluu TpeOOBaHUU K
pe3yibTaTaM OCBOEHHUSI OCHOBHOM 00pa3oBaTeNbHON MporpaMmbl Ha YpOBHE
OCHOBHOI'O 00111er0 00pa3oBaHus, a TakKKe TpeOOBaHUM K pe3yibTaTaM OoOy4deHHs
XUMHHM Ha YypOBHE IL€Jed H3yueHHus MNpeAMeTa M OCHOBHBIX BHJOB yueOHO-
MO3HABATEJIbHON JeSITeNbHOCTH/ Y4YeOHBIX JEHCTBUN YyYE€HHKA IO OCBOCHHIO
y4eOHOTO CO/IepKaHMUS.

OBILIAA XAPAKTEPUCTUKA YYEBHOI'O ITIPEJMETA «XUMMWS»



Bknang ywyeObHOro mpeamera «XuMUS» B JIOCTHKEHHE LEJIEH OCHOBHOTO
oOmero oOpa3zoBaHus OOYCJIOBJIEH BO MHOTOM 3HAYE€HHEM XMUMHUYECKON HAyKH B
MO3HAHUU 3aKOHOB MPHUPOJbI, B Pa3BUTHUHM MPOU3BOJUTEIBHBIX CHJI 00IIEeCTBa U
CO3JaHUHU HOBOM 0a3bl MATEPUAIBHON KYJIBTYPBHI.

XUMHSI KAaK 3JIEMEHT CHUCTEMBI €CTECTBEHHBIX HAyK pPACHPOCTPaHUIIA CBOE
BIIUSIHHE HA BCE 00JIACTH YEJIOBEYECKOIO CYIIECTBOBAHMS, 3ajajla HOBOE BUICHUE
MHUpa, CTajla HEOTHEMJIEMbIM KOMIIOHEHTOM MHPOBOHN KYJIbTYpbI, HEOOXOIUMBIM
YCIIOBHEM U3HHU OOILIECTBA: 3HAHHE XUMHUU CIY’)KUT OCHOBOM /I (POPMUPOBAHUS
MHUPOBO33pPEHUS YEJIOBEKA, €ro MPEACTABICHUI O MaTepUaIbHOM €IUHCTBE MHUPA;
BOXHYIO  pOJIb  WUrparoT  (OpMHpyeMble  XHMHEH  TPEACTaBICHUS O
B3aMMOIPEBPAIEHUAX DJHEPrud U 00 DIBOJIOIMU BEUIECTB B  MPHUPOJIE;
COBpPEMEHHAasi XMMHUS HaIlpaBJIeHa Ha pelIeHUe TJI00AIbHBIX MPOOJIEM YCTONYHBOTO
pa3BUTHA  YEJIOBEYECTBA —  CBIPbEBOM, DJHEPre€TUYECKOW, MHUIIEBOM H
AKOJIOTUYECKON 0€30MacHOCTH, MPOOJIEM 3PaBOOXPAHECHHUS.

B ycnoBusx BO3pacTamliero 3HAUYCHHS XUMHUM B JKU3HH OOIIeCTBa
CYIIECTBEHHO TOBBICHJIACH  POJIb  XMMHYECKOT0 oOpa3oBaHus. B miane
COLIMAJIM3AIIMN OHO SBJISIETCS OJHUM W3 YCIOBUH (HOPMHUPOBAHMSI HUHTEIICKTa
JUYHOCTH U TApMOHMYHOTO €€ pa3BUTHs. COBPEMEHHOMY YEJIOBEKY XHMHUYECKHE
3HaHMS ~ HEOOXOOUMBI  1Jii  NPUOOpPEeTeHHs  OOUIEKYJIbTYPHOTO  YPOBHS,
MO3BOJIAIOLIETO0 YBEPEHHO TPYAUTHCS B COLMYME M OTBETCTBEHHO Y4acTBOBATH B
MHOTOOOpa3HOW KHM3HU OOIIECTBa, IS OCO3HAHUS BaXHOCTH PA3yMHOTO
OTHOUIEHUS! K CBOEMY 3[I0POBBIO U 3J0POBBIO JIPYTUX, K OKpYKaIOLEH MPUPOIHOM
cpene, AJisi TpaMOTHOTO MOBEJEHUS MTPU UCIIOJIb30BAaHUM PA3IMYHbBIX MATEPUATIOB U
XUMHUUYECKUX BEIECTB B TOBCEIHEBHOM KU3HU.

Xumudyeckoe o0pa3oBaHHE B OCHOBHOHM IIKOJIE SIBIASCTCS Oa30BBIM 10
OTHOILIIEHHIO K CHCTeME OOIero Xumuueckoro ooOpazoBanus. Ilostomy Ha
COOTBETCTBYIOILIEM €EMY YPOBHE OHO PEAM3YET MPUCYIIHE OOIIEMY XUMUYECKOMY
00pa30BaHUIO KJIIOUEBbIE LIEHHOCTH, KOTOpPHIE OTPAXKAIOT TOCYAAPCTBEHHBIE,
OOIIECTBEHHbIE U MHANBUAYAIbHBIE MOTPEOHOCTH. DTUM OMPEACIACTCS CYIIHOCTh
oO1ielt cTpaTeruy 00y4YeHus, BOCIIUTAHUS M Pa3BUTHS O0yUYaIOIIUXCS CPEICTBAMHU
yueOHoro npeaMera « Xumus». Mzyuenue npeamera:

1) cnocoOCTByeT peanu3alud BO3MOXHOCTEW JJIsI CaMOpa3BUTUS U
dbopMUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 0011Iel 1 (PYyHKIIMOHATILHON I'PaMOTHOCTH;

2) BHOCHUT BKJIaJl B (hOPMHPOBAHNE MBINLICHUS U TBOPUYECKUX CIIOCOOHOCTEM
MOJPOCTKOB, HABBIKOB HMX  CAaMOCTOATEIHHOM  y4eOHOW  JESITeNbHOCTH,
OKCTIIEPUMEHTAJIBHBIX M HMCCJIEIOBATEIbCKUX yMEHUM, HEOOXOIUMBIX Kak
B MTOBCETHEBHOM JKM3HU, TaK U B MPOPECCUOHATIBHON A TENbHOCTH;



3) 3HAKOMHUT €O CleUUu(PUKON HAyYHOTO MBILUICHUS, 3aKIaJbIBA€T OCHOBBI
LEJTIOCTHOTO B3IJIs1a HA €QUHCTBO MPUPOABI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUU €CTECTBEHHO-HAYYHON IPaMOTHOCTHU MOJAPOCTKOB;

4) ciocoOCTBYeT (POPMHPOBAHUIO IIEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-
HAy4YHBIM 3HaHUSM, K IPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTMYECKOE
o0pa30BaHUE MIKOJIHHUKOB.

Ha3BanHble HampaBjieHUs] B 00y4EHUU XUMUU 00ECIIEYMBAIOTCS CrienupuKoit
COJICpKaHMsI TPEAMETA, KOTOPBIA SIBISETCA MEIAroru4eckd aJanTHPOBAHHBIM
OTpakeHHeM 0a30BOi HayKuW XUMHH Ha ompeneiaéHHoOM dTane e€ pazButusa. Kypc
XUMHH OCHOBHOM IIIKOJBl OPUEHTUPOBAH Ha OCBOCHHE OOYYAIOUIMMHCS OCHOB
HEOPTaHWYECKON XUMHUU M HEKOTOPhIX TMOHSTHM U CBEICHUA OO0 OTACIbHBIX
00BEKTaX OPraHUYECKON XUMHH.

CrpykTypa coaepkaHusi mnpeamera c(popMupoBaHa Ha OCHOBE CHUCTEMHOIO
noaxoaa K ero usydeHuro. CojaepxaHue CKIAIbIBAETCS U3 CHCTEMbI MOHATUH O
XUMHYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHITUN O XUMUYECKON pEeaKIUu.
O6e 3TH CUCTEMBI CTPYKTYPHO OPTraHU30BaHbI MO MPHUHIIUITY MOCIETI0BATEIHLHOTO
pa3BUTHSI 3HAHUI HAa OCHOBE TEOPETUYECKUX MPEACTABICHUWA Pa3HOTO YPOBHS:
aTOMHO-MOJIEKYJIIDHOTO YYE€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS, YPOBHS
[Tepuonnueckoro 3akona JI. M. MeHueneeBa Kak OCHOBHOTIO 3aKOHA XHMUH,
Y4eHHs] O CTPOCHHMHM aroMa ¢ XHUMHYECKOW CBA3W, TMpeAcTaBiIeHUil 00
ANEKTPOJIMTUUECKON JUCCOIMALINY BEUIECTB B pAaCTBOPAX.

Teopernueckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HMIIMPHUYECKHU
MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATENBHO OT OJHOTO
YPOBHSI K JPYyrOMYy, BBITIONHSSA (PYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYYEHHS
M3y4aeMbIX BEIIECTB. Takas oOpraHu3alus COJEp>KaHUS Kypca CIOCOOCTBYET
MIPEACTABICHUI0 XUMUYECKOW COCTABJISIONIEN HAYyYHOW KapTUHBI MUPA B JIOTHKE €€
CUCTEMHOU mpupobsl. TeM caMbiM 00eCrieurBaeTCsi BOZMOXHOCTh (DOPMUPOBaAHUS
y OOydYarommxcs MEHHOCTHOTO OTHOIIEHWS K HAydYHOMY 3HAHUIO M METOJaM
MO3HAHUSI B HayKe. BaxHO Takke 3aMETUTh, YTO OCBOEHHUE COJIEpkaHUS Kypca
MPOUCXOJUT C TMPUBICUYEHUEM 3HAHUM W3 paHEe M3YUYEHHBIX KYpPCOB:
«Oxkpyxaromuit Mup», «buosorus. 5—7 knaccel» u «dusnka. 7 Kiiacey.

HOEJb U3YYEHUA YYEBHOI'O ITIPEJIMETA «XUMMWS»

K  HampaBneHWI0O TEPBOCTENEHHOW  3HAYMMOCTM NpPHU  peaau3aluu
oOpa3oBaTenbHBIX (PyHKUMHA TpeameTa «XUMHS»  TPAIUIMOHHO  OTHOCST
dbopMupoBaHre 3HAHUII OCHOB XMMHUYECKOM HAyKH Kak OOJIACTH COBPEMEHHOTO



€CTECTBO3HAHUSA, MPAKTUYECKON JESITENIbHOCTH YeJIOBeKa M KaK OJHOI0 U3
KOMITOHEHTOB MUPOBOM KYJIbTYPHI.

3amaya npeaMera COCTOMT B (DOPMUPOBAHUM CUCTEMbl XMMUYECKUX 3HAHUU
— BaXXHEWIUX (AKTOB, MOHSATUN, 3aKOHOB W TEOPETUUYECKUX IMOJIOKECHHM,
JIOCTYIHBIX 0000IIIEHIIT MUPOBO33PEHYECKOTO XapaKTepa, A3bIka HaAyKH, 3HAaHHUH O
HAyYHBIX METOAAaX H3YYCHHUS BEIIECTB M XUMHUYECKUX pEaKIMil, a Takxke B
GbopMHpPOBaHUU U Pa3BUTHUM YMEHHMM M CIIOCOOOB NEATENBbHOCTH, CBSI3AHHBIX C
IUTAHUPOBAHUEM, HAONIOJEHHEM U MPOBEACHHEM XHUMHYECKOTO JKCIEPUMEHTA,
COOJTIO/IEHNEM TIPaBWJI O€30MaCHOTO OOpAIleHUsI C BEIIECTBAaMHU B MOBCEIHEBHOM
*’u3HU. Hapsamy ¢ 3TuM menu u3ydeHus MpeaMeTa B IPOorpaMMme YTOYHEHBI U
CKOPPEKTUPOBAHbI C YYETOM HOBBIX MPUOPUTETOB B CUCTEME OCHOBHOT'O OOLIETO
oOpa3oBaHUs.

Ceronns B oOpa3oBaHHHM OCO0O 3HAYMMOM MPHU3HAETCS HAINPABICHHOCTh
oOy4JeHUs Ha Pa3BUTUE U CAMOPA3BUTHE JTUYHOCTH, (POpMHUpPOBAHUE €€ MHTEIUICKTa
u obmel KyabTypbl. OOyueHHE YMEHHIO YYUThCA U IMPOJIOJKATH CBOE
o0pa30BaHHUE CaMOCTOSATEIHLHO CTAHOBUTCS OJHOM W3 BaKHEUIUX (YHKIIMIMA
y4eOHBIX MPEMETOB. B CBSI3U ¢ ATUM IIPU U3YUYECHHUH MPEIMETAa B OCHOBHOM IIIKOJIE
JOMHUHHUPYIOIIIEee 3HAaYCHHE MPUOOPENTH TaKUE eI, KaK:

dbopMUpOBaHHE WMHTEUIEKTYaIbHO PAa3BUTOM  JHYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIbHOMY TPUHATUIO PEUICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBHSM KU3HU;

HaIpPaBIEHHOCTh OOyUYeHHUsI Ha CHCTEMAaTHYeCKOe MPUOOIICHUE ydaluxcs K
CaMOCTOSITENIbHOW TO3HABATENILHOM NIEATEIHHOCTH, HAYYHBIM METOJIaM TMO3HAHUS,
bOpMHPYIONTUM MOTHBAIIAIO M PA3BUTHE CIIOCOOHOCTEH K XUMUU;

oOecrieuyeHne yCJIOBHM, CIOCOOCTBYIOIIMX MPUOOPETEHUIO O0YUYarOIIMMUCS
OTbITa PAa3HOOOPA3HOUN NEATETHHOCTH, TMO3HAHWS U CAMOIO3HAHUS, KIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMITCTCHIINN), UMEIOIMNX YHHBEPCAIBHOE 3HAYCHUE IS
Pa3IMYHBIX BUIOB ACATCIBHOCTH;

dbopMupoBaHUEe YMEHHH OOBSCHATh W OIICHUBATH SIBJICHUS OKPYKAIOIIETO
MHUpa Ha OCHOBAHWUHU 3HAHHU U OMBITA, MOTYYEHHBIX MTPU U3YYCHUH XUMUU;

dbopmupoBaHre y 00YJarONTUXCS TYMAaHUCTUYECKUX OTHOIICHUM, TOHUMaHUS
[IEHHOCTH XUMHUYECKUX 3HAHUH IS BHIPAOOTKH IKOJOTHYECKH 11eJecOo00pa3HOTo
MOBEICHUSI B OBITY W TPYIOBOW JEATEIBHOCTH B IIENIAX COXPAaHEHUS CBOETO
310POBbS U OKPY’KAIOLIEN TPUPOAHOM CPEBI;

pa3BUTHE MOTHBAaLMKM K OOYYEHHIO, CHOCOOHOCTEH K CAMOKOHTPOIIO H
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOCHHS OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOpY Mpoduisi U HANPaBIEHHOCTH JalbHEHIIEro
oOy4eHus.



MECTO IIPEJIMETA B YYEBHOM IIJIAHE

B cucreme oOmero oOpa3oBanus «XuUMHA» TpHU3HAHA O00s3aTEIbHBIM
y4e€OHBIM TPEAMETOM, KOTOpPBI BXOJUT B COCTaB IMpPEAMETHON o0jacTu
«EcTecTBEHHO-Hay4HbIE IIPEIMETHDY.

VY4eOHbIM IJIaHOM Ha €€ U3ydeHue OTBeIeHO 136 yuyeOHBIX YacoB — 110 2 4 B
Henemo B 8 U 9 Kkiaccax COOTBETCTBEHHO. /[ KaJoro kiacca MmpeaycMOTPEHO
pe3epBHOE yueOHOE BpeMs, KOTOPOE MOKET ObITh HCIOJIb30BAHO YYACTHHUKAMHU
oOpa3oBaTenpHOTO  Tpolecca B IedIX  (POPMUPOBAHUS — BapUATUBHOM
COCTaBJIAIONICH coJepKaHus KOHKpETHOW paboueir mporpamMmbl. I[lpu sTOoM
oOsi3aTrenbHas (MHBApUAHTHAsl) 4acTh COJAEPXKAHUS IPEIMETa, YCTaHOBJIEHHAs
IpPUMEPHON pabouell MporpaMMou, U BpeMs, OTBOAUMOE Ha €€ U3y4eHue, JOJIKHBI
OBITH COXpPaHEHBI MOJHOCTHIO.



COJEPXAHUE YYEBHOI'O IIPE/IMETA

8 KUIACC

[lepBonavanbuble xumuueckue noHATus [Ipeamer xumuu. Poib xumuu B
YKU3HM YesoBeka. Terna u BemectBa. @U3nyecKkue CBONCTBA BEUIECTB. ArperarHoe
coctosiHue BemiecTB. [loHsATHE O MeToaX MO3HAHUSI B XUMHUHU. XUMHSI B CHCTEME
HayK. Yucteie BeniectBa M cMmecu. CrocoObl pazfeneHus cmeceil. ATOMBI U
MOJIEKYJIbl. XUMHUYECKHE 31eMeHThI. CHMBOJIBI XUMUYECKUX 31eMeHTOB. [IpocTsie
U CJOXHBIC BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE yueHHe. XuMHuueckas (opmya.
BaneHTHOCT, aTOMOB XUMHUYECKHUX JJIEMEHTOB. 3aKOH IOCTOSHCTBA COCTaBa
BenlecTB. OTHOCUTENbHAS aTOMHasi Macca. OTHOCUTENIbHAs MOJIEKYJIsipHas mMacca.
MaccoBass 407 XHMHYECKOTO DJJEMEHTa B COCIMHEHUU. DPU3NYECKHe U
XUMUYECKUE SIBJICHUS. XUMHUYECKasi peakius U e€ MpU3HAKU. 3aKOH COXpPaHEHUs
Macchl BellecTB. XUMHUUYECKUe ypaBHeHMs. Kimaccudukanus XuMHUUecKUX peakuui
(coenMHEHHUs, PA3JIOKEHHUs, 3aMelIeHMs, OoOMeHa). XHUMHUYECKUH SKCIEPUMEHT:
3HaKOMCTBO C XMMHUYECKOW MOCYAOW, C MpaBuiamMu paboOThl B jaboparopuu u
npuémMamMu 00paleHus: ¢ JJa0OpaTOPHBIM 00OPY/IOBAaHUEM; U3YYEHHE U OMHCAHHE
(U3MYECKUX CBOICTB 00pa3lOB HEOPraHWYECKUX BEIIECTB; HAOIIOACHHE
¢uznueckux (IUIaBI€HHWE BOCKA, TasHUE JIbJla, PAacTUpaHUE caxapa B CTYIIKE,
KUTIEHUE U KOHJEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHHE CBEYM, MPOKAJTMBAHUE
MEJHOU MPOBOJIOKHU, B3aUMOJEHCTBUE MeNa C KUCIOTOMN) SBJICHUN, HAOIIOIEHUE U
ONMHCAHWE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuil (pasjoKeHHe caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3yioxKeHUE TUIPOKCHUIA
meau(Il) mpu HarpeBaHuu, B3auMojeiicTBrE Kene3a ¢ pactBopoM cosu Meau(Il));
U3Y4YeHHUE CIOCOOOB pa3/iesieHHus CMecei (C MOMOIIbI0 MarHuTa, (puiIbTpoBaHUE,
BbIMIApMBaHNE, AUCTUILIALNS, XpoMaTorpadusi), MpoBeIeHNEe OUYNCTKN MOBAPEHHOMN
cojiM;  HAOJIOJEHWE W  ONUCAaHWE  pEe3yJbTaTOB  NPOBENEHHS  OIbITA,
WUIIOCTPUPYIOLIETO 33aKOH COXPAHEHWS MAacChl; CO3JAHME MOJENEH MOJIEKYJ
(mapocTtepkHEeBbIX). BakHelime mnpeacTaBUTEINM HEOPraHUYECKHX BELIECTB
Bo3gyx — cmech razoB. CocraB Bo3myxa. Kucimopog — »ieMEHT W IpocToe
BelecTBo. Haxoknenuwe kuciopoga B THpupoie, (U3MUECKHE U XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunpl. Ilpumenenue xkucnopona. CrocoOsl
NOJly4YeHHUsl KHUCJIOpoJa B JIabopaTOpuu M TMpOMbIINUIEHHOCTH. KpyroBopor
kuciaopona B mpupoge. O30H — amwoTponHas MOAU(PHUKALUS KHCIOPOJa.
TennoBoi 3p(HeKT XMMUYECKON peakii, TEPMOXUMUYECKHE YPAaBHEHUS, IK30 U
SHAOTEPMUYECKUE peaKkuu. TOIIMBO: Yrojib M METaH. 3arpsi3HEHHUE BO3/yXa,
yCWJIEHHE MapHUKOBOTro 3(¢deKTa, pa3zpylieHHe O030HOBOro cios. Bomopon —
3JIEMEHT U IpocToe BemiecTBo. Haxoxxaenune Bogopoaa B mpupose, pusndeckue u
XUMHYECKHE CBOMCTBA, MPUMEHEHHE, CHocoObl momydeHus. KuciaoTel u conu.
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KommuectBo BemectBa. Mosnb. MonsipHas macca. 3akoH ABoraapo. MoJspHbIi
00BEM ra3zoB. Pacuérbl Mo XMMHUYECKMM ypaBHE HUSIM. DU3NYECKHUE CBOMCTBA
BoAbl. Boma kak pactBoputens. PacTBopbl. HackllieHHbIE M HEHACHIIICHHBIC
pacTBOphl. PacTBOpUMOCTH BelIeCTB B Bojie. MaccoBasi J10Jisl BEIIECTBA B paCTBOPE.
Xumuyeckue cBoiicTBa Boabl. OcHOBaHUsA. Posib pacTBOPOB B MPUPOJIC U B KU3HU
yenoBeka. KpyroBopoT BOJibI B IpUpoJie. 3arpsi3HEHUE NPUPOAHBIX BoA. OxpaHa u
OUMCTKA MPUPOJIHBIX BoJ. Kiaccudukanuss HEOpraHMYECKUX COCIUHEHUM.
Oxcunpl. Knaccudukarusi OKCHIOB: COJIe00pa3yromue (OCHOBHBIE, KHCIOTHBIE,
ampoTepHbIe) U HecoeoOpazyrome. HoMeHkmaTypa okcuaoB (MexX I yHapOIHAS
TpuBHaIbHAsl). DU3NUECKHE U XHUMHYECKHE CBOMCTBa OKcuaoB. llonydyenue
okcuaoB. OcHoBanus. Knaccudukaiuys ocHOBaHM: MIETOYM U HEPACTBOPUMBIC
ocHOBaHHA. HoMeHknaTypa OCHOBaHMM (MEXIyHapoJHAass W TPUBHAIbHAsA).
Ou3MyYeCKne W XUMHUYECKHME CBOMCTBA OCHOBaHWM. [losiyueHne OCHOBaHUU.
Kucnorsl. Knaccudukarus kucnor. HomeHnknarypa KHUCIOT (MEXAyHApOaHAs U
TpuBuanbHas). dusnyeckne U XUMHUYECKHE CBOMCTBA KUCJIOT. PsAN akTUBHOCTH
metaimioB H. H. bekeroBa. Ilomyuenue kucnor. Conu. HomeHknatypa comei
(MexxyHapojHas ¥ TpuBUaibHas). Ou3nMdeckue U XMMUYECKHUE CBOICTBA COJICH.
[lonyuenne conel. l'eHeTmdeckas CBA3b MEXAY KIaCCaMH HEOPraHUYECKHUX
coenMHEHNH.  XUMHUYECKHMH  OJKCHEPUMEHT:  KAuYE€CTBEHHOE  OIPEACIICHUE
CoJlep KaHMsl KUCIOpOJa B BO3yXe; MOJy4eHHE, COOMpaHHe, paclo3HaBaHHE U
U3YYEHUE CBOWCTB KHCJIOPOJa; HAOMIOIEHHEe B3aMMOJICHCTBUSI BEIIECTB C
KUCJIOPOJOM M YCIIOBHSI BO3SHUKHOBEHUS M TIpPEKpallleHHs TopeHus (moxapa);
O3HAKOMJICHHME C O0Opa3laMi OKCHJIOB W OIKMCAaHWE HX CBOMCTB; TIOJyYCHHUE,
coOupaHue, paclio3HaBaHWE CBOWMCTB BojAOpojAa (TOpeHHe); B3aUMOJCHCTBHUE
Bojoposa ¢ okcuaoM meau(Il) (Bo3MOXKHO HCTOJIB30BAaHHE BHUICOMATEPHATIOB);
HaOMIOZICHNE  OOpa3IOB  BEMIECTB  KOJMYECTBOM | MOJb;  HMCCJEIOBaHUE
OCOOCHHOCTEM  pacTBOPEHHUSI BEHIECTB C  PA3IUYHOM  PacTBOPUMOCTHIO;
[IPUTOTOBJICHUE PACTBOPOB C OIPENEIIEHHOM MacCOBOW JOJIEM pPacTBOPEHHOIO
BEILIECTBA; B3aUMOJECHCTBUE BOABI C METAUIAMU (HATPUEM H KaJbIUEM)
(BO3MOKHO HCIOJIb30BAHUE BUIEOMATEPUAIIOB); OMPEIEICHHE PACTBOPOB KHUCIIOT
U TIEJIOYEH C MOMOIIbI0 MHANKATOPOB; UCCIEOBAaHUE 00pa3llOB HEOPTaHUYECKUX
BEILIECTB PA3IMYHBIX KJIACCOB; HAOJIOJICHUE W3MEHEHHS OKPACKHW WHIUKATOPOB B
pacTBopax KHUCJIOT M Iejiodel; u3ydeHue B3aumojehcTBusi okcuaa meau(ll) c
PAacCTBOPOM CEPHOM KHUCJIOTHI, KUCJIOT C METajJlaMH, PEaKIUM HEUTpaIu3alluu;
MOJIy4YE€HHE HEPACTBOPUMBIX OCHOBAHHUM, BHITECHEHUE OJJHOTO METalljla IPYTHM U3
pacTBopa COJIM; PELICHHUE SKCIEPUMEHTANBHBIX 3aJay Mo Teme «Baxueuumue
KJIaCChl HEOpPraHUYECKuX coeauHeHuin». [lepuonnueckuii 3axoH u Ileprnonnueckas
cuctemMa xumuueckux osnemeHtoB J[. U. MenneneeBa. CTpoeHuUE aTOMOB.
Xumuyeckasi CBsi3b. OKUCIUTEIHbHO-BOCCTAHOBUTENbHBIE peakiuu llepBbie
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MOMNBITKY KJIACCU(PUKAUA XUMUUECKUX AJ1eMEeHTOB. [IoHsATHE O rpynmax cXOAHBIX
AJIIEMEHTOB (ILEIOYHbIE U IETOYHO3EMENIbHbIE METaIIbl, TaJOTeHbl, WHEPTHHIC
rasbl). DJEMEHTBI, KOTOpble 00pa3yroT aM(OTepHbIE OKCUABI U TUIPOKCHUBI.
[lepnomnueckuit 3akoH. Ilepuognmueckas cucreMa XHMHYECKHX DJIEMEHTOB
J. U. MenneneeBa.  KopoTkomepuonHas W JUIMHHONEPUOAHAS  (OPMBI
[Tepuoanueckont cucreMbl xumuueckux 3nmeMeHToB . 1. Menneneesa. [lepruosl
u rpynmbl. OU3NYECKUH CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEPUOAA U
rpynnbl  3aeMeHta. Ctpoenwe artomoB. (CocTaB aToMHbBIX sigep. M3oTombl.
OnextpoHsl. CTpoeHHEe JIEKTPOHHBIX 000J0YEK aTOMOB MEPBBIX 20 XUMUYECKUX
anemeHnToB Ilepuomnueckont cucremsl [[. 1. MenneneeBa. Xapakrepucruka
XUMHYECKOTO 3JIEMEHTA MO €ro mnoJjioxkeHuto B Ilepmommueckon cucreme /[I. U.
MeHnneneeBa. 3aKOHOMEPHOCTH HW3MEHEHHSI pajuyca aTOMOB XHMHYECKHUX
AJIEMEHTOB, METAJUIMYECKUX W HEMETAUIMYECKUX CBOMCTB MO TpynmaM H
nepuosaMm. 3HaueHue Ilepumoamyeckoro 3akoHa u Ilepuoanveckol CUCTEMBI
XUMUYECKUX 3JIEMEHTOB JUIsl pa3BUTHUS HAayku W npaktuku. . 1. MenaeneeB —
VU4E€HBII W TrpaxigaHuH. XuMuuyeckas cBs3b. KoBaneHTHas (moyisipHas U
HETOJISIPHAs) CBSI3b. DJIEKTPOOTPULIATENIBHOCTh XMMHUECKUX 3JIEMEHTOB. MoHHAas
cBs3b. (CreneHb OKHUCHEHUA. OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIHH.
[Ipouiecchl OKHCIIEHUS W BOCCTAHOBJIEHUS. OKUCIUTENIM W BOCCTAHOBUTEIM.
XUMHUYECKUN  OKCIEPUMEHT: HW3y4YeHHue oO0pas3loB BEHIECTB METAJIOB U
HEMETAJUIOB; B3aWMOJICHCTBUE THUJPOKCHIA LHWHKA C pacTBOPaMH KHUCIOT U
HIEJIOYEHN; MPOBEAECHUE OIbBITOB, WUIIOCTPUPYIOIIUX MPUMEPHl OKHUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX peakiuii (TOpEHHE, PEaKIIUU PA3JIOKEHHUS, COSTUHCHUS ).

MexnpenMeTHbIe CBSI3H

Peanuzanus MeXnpeaMeTHBIX CBs3ed MpU HM3YYEHHMH XUMUU B 8 Kilacce
OCYIIECTBJISIETCSL 4Yepe3 HCIOJIIb30BAaHWE KaK OOIMUX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBJISIONIUXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTEeCTBEHHO-HAy4HOro 1ukJa. OO0IIre eCTeCTBEHHO-HAYYHbIC TOHSATHS: HAyUYHbBIN
dakT, runoTe3a, Teopus, 3aKOH, aHAIN3, CUHTE3, KJIaCCU(PUKAIINS, TIEPUOTUIHOCTD,
HaOJIOICHNE, DKCTICPUMEHT, MOJICIIMPOBAHNE, U3MEPEHNE, MOJICTh, SIBJICHUE.

®usuka: marepusi, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HWOH, HYKIIH]I,
M30TOMBI, PAAMOAKTUBHOCTh, MOJICKYJA, JJEKTPUYECKUN 3apsl, BEIIECTBO, TEJO,
00bEM, arperaTHoOe€ COCTOSIHUE BEIIECTBA, ra3, (PM3MYECKUE BEIMYUHBI, CIUHUIIBI
U3MEpeHus, KOCMOC, TuiaHeThl, 3BE3abl, Comnne. buonorusa: dorocunTes,
neixanue, ouochepa. I'eorpadus: atmocdepa, ruapochepa, MUHEpAJbI, TOPHBIC
MOPO/bI, MOJIE3HBIE UCKOMAEMBIE, TOIIJIMBO, BOAHBIE PECYPCHI.
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BemectBo n xumuueckas peakuus [lepuognueckui 3akoH. Ileprnonnueckas
cuctemMa xumuueckux dneMeHtoB 1. 1. MenneneeBa. CrpoeHHe aTOMOB.
3aKOHOMEpPHOCTH B HW3MEHEHHHM CBOMCTB XMMHMUYECKHX JJIEMEHTOB IEPBBIX TPEX
MEPUOAOB, Kalus, KaIbIUs U HUX COCAUHEHUU B COOTBETCTBUU C MOJOKECHUEM
sanemMeHToB B llepmomnueckoil cucreme M cTpoeHueM HuX aroMoB. CtpoeHue
BEILIECTBA: BHUIbl XHUMHUYECKOW CBA3U. THUIBI KPUCTAUNIMYECKUX PEHIETOK,
3aBUCHMOCTh CBOWMCTB BEIIECTBA OT THUIA KPUCTAIMYECKOW PEMETKH W BUJA
xumMudeckon cBsi3u. Kiaccudukanus m HOMEHKIATypa HEOPTAaHHYECKUX BEIIECTB
(MexayHapoHas U TpUBUAbHAS ). XUMUUYECKUE CBOMCTBA BEIIECTB, OTHOCSIIUXCS
K pa3MyHbIM KJaccaM HEOPTraHUYECKUX COCIUHCHUMN, TEeHETHYeCKas CBS3b
HeopraHudeckux BemiecTB. Kinaccudukanusa XUMHUECKUX Peakuid Mo pa3IuuHbIM
npu3HakaMm (10 YHCIy M COCTaBy YYACTBYIOLIMX B pPEAKUHUH BEIIECTB, IO
TEeIIOBOMY 3(QeKkTy, MO0 HM3MEHEHUIO CTEIECHEH OKUCICHUS XUMHUYECKHUX
AJIIEMEHTOB, 1O OOpaTUMOCTH, IO YYacTHIO Karajau3aropa). OK30- U
SHIOTEPMUYECKHE PEAKIIUH, TEPMOXUMHUUYECKUE ypaBHEHUs. [IoHsATHE O CKOpOCTH
xuMu4eckoil peakiuu. [loHsiTue 00 OOpaTUMBIX U HEOOPATHUMBIX XUMHUYECKUX
peakuusax. lloHsATHE O TOMOTEHHBIX M TETEPOreHHbIX peakuusax. llonsTue o
XUMHUUYECKOM paBHOBecHH. DakTOphl, BIMSIIONIUE HA CKOPOCTh XMUMHUYECKOU
peakiMu U TOJIOKEHHE  XUMHUYECKOTO  paBHOBecHs.  OKHUCIUTENHHO-
BOCCTAHOBUTEJIBHBIC  pEAKIMH,  DJEKTPOHHBIM  OajaHC  OKHUCIUTEIHHO-
BOCCTAHOBUTENbHOM  peakuuu. (CoCTaBlIEHHE  YpaBHEHHN  OKHCIHMTEIbHO-
BOCCTAHOBUTEIBHBIX PEAKIUN C MCIOJIb30BAHUEM METO/1a JIEKTPOHHOIro OajaHca.
Teopus 3NEKTPOIUTUUECKOW MUCCOLUUALMU. IDIEKTPOJUTHI W HEIJIECKTPOJIMTHI.
KaTtnonsl, annoHsl. MeXaHU3M [HUCCOLMAIIMU BEIIECTB C Pa3IMYHBIMU BUIAMU
xumudecko cBsizu. Cremnenp auccouuanuu. CUIBHBIE U CIIA0bIe AJIEKTPOJIUTHI.
Peakiuu moHHOrO OOMeEHa. YCIOBHUS TMPOTEKAHUS PEaKIMid HWOHHOTO OOMEHa,
IOJIHBIE W COKpAIIEHHBIE HMOHHBIE YypaBHEHUS peakuuil. CBOWCTBAa KHUCIOT,
OCHOBAaHMM W cojlell B CBeTe MpPEACTaBICHUN 00 AIEKTPOIUTHUYECKOU
nucconnanuu. KadecTBeHHbIE peaknny Ha HWOHBI. [IOHATHE O THUIPOJIU3E COJIEH.
XUMUYECKUI HKCHEPUMEHT: O3HAKOMJIICHHE C MOJECISIMU KPUCTAUIMYECKHUX
pEemETOK HEOPTaHMYECKUX BEIIECTB — METALIOB W HeMeTawioB (Tpadura u
ajMasa), CJIOXKHBIX BEIIECTB (XJIOpUAa HATPHs); HUCCIEJOBAHUE 3aBUCHUMOCTHU
CKOPOCTH XHMHYECKON peakIuh OT BO3JICUCTBUA pPa3IUYHBIX (HaKTOPOB;
MCCIIEIOBAaHUE AJIEKTPOMPOBOJHOCTH PACTBOPOB BEIIECTB, MPOLECCA AUCCOLMAIIUN
KHCJIOT, IIeJTo4e M cosieil (BO3MOYKHO HCHOJIb30BAHUE BHUIECOMATEPUATIOB);
MIPOBEJICHUE OIBITOB, UJUTFOCTPUPYIOITUX IPU3HAKY MPOTEKAHUS PEaKIUi HOHHOTO
oOMmeHa (oOpa3oBaHHME OcCajika, BbIJEJIEHHE raza, oOpa3oBaHUE BOJIbl); OIIBITOB,
WUIKOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropeHue, peakiuu pa3noKeHUs, COEAUHEHHUS); pACHO3HABAHUE HEOPTaHUYECKUX
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BEIIECTB C TOMOUIBIO KAYECTBEHHBIX pEaKIMil Ha HWOHBI, pelIECHUE
DKCIIEPUMEHTANbHBIX  3a7ady. Hemeramnmst u  ux  coeguHeHuss  OOmas
XapaKTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTEpHbIE
crernieHd okucieHusi. CTpoeHne U (PU3MUECKHe CBOMCTBA MPOCTHIX BEIIECTB —
rajioreHoB. XHWMHYECKHE CBOWCTBA Ha NpHUMEpe XJopa (B3aUMOJEWUCTBHE C
MeTaJUlaMHM, HeMeTa/llaMH, Iiesnodamu). XiopoBoaopod. ColisiHas KHUCIOTa,
XUMUYECKUE CBOICTBa, TMOJy4YyeHue, NpuMmeHeHue. JleiictBue xijopa U
XJIOPOBOJIOPOJIa HA OPTaHU3M 4YeJIOBEKa. BaxkHelIe XJI0puabl U UX HAXOXKICHUE
B mpupone. OOmias xapakTepuctuka sneMeHToB VIA-rpynmbel. OcoOeHHOCTH
CTpPOCHHSI aTOMOB, XapaKTepHbIEe cTeneHu okucieHus. CTpoeHune u Quanveckue
CBOMCTBA MPOCTHIX BEHIECTB — KHUCIOPOJa U Cepbl. AJIOTPOITHBIE MOIUDUKAITUT
KHUCTIOpoJla M cepbl. XUMHUYecKHe cBoiicTBa cepbl. (CepoBOAOPOI, CTPOEHUE,
dusznyeckne W XUMHYECKHe cBoWcTBAa. OKCHIBI Cepbl Kak MPEICTaBUTEIU
KHUCIOTHBIX OKCcHIOB. CepHas KHCIOTa, (PU3MYECKHEe W XWMHUYECKHE CBONCTBA
(o0mue Kak MIpeacTaBUTENs Kiacca KHCIOT U creuuduyeckue). XUMUUYECKHE
peakuuu, JeKalulde B OCHOBE IPOMBILIUIEHHOTO CIocO0a MOJIyYeHUs CEepHOU
kucioThl. [Ipumenenue. Conu cepHOM KHUCIOTHI, KAayeCTBEHHAs peakius Ha
cynabdaTr-uoH. HaxoxmeHue cepbl M €€ COCOUHEHHA B MPHPOAE. XUMHUYECKOE
3arpsi3HEHUE OKPYKAIOMIeH CpeIbl COCIWHEHUSMHU Ccephbl (KUCIOTHBIC TOXK[IH,
3arpsi3HEHHE BO3JyXa W BOJOEMOB), CIOCOOBI e€ro mpenoTBpamieHus. OOmias
XapaKTepUCTHKa 3JIeMEeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOEHHSI AaTOMOB,
XapaKkTepHbIe CTEMEHUW OKUCICHHs. A30T, pacmpoCcTpaHeHHWE B MPHUPOIE,
busznyeckne U XuMudeckue cBoicTBa. Kpyrosopor a3ora B mpupoe. AMMHAK, ero
busznyecKkre u XMMHUYECKHe CBONCTBA, ToNydyeHue U mpuMeHenne. Coiau aMMOHUS,
uxX GU3NUECKUE U XUMUYECKHE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOoJydeHHe, (U3MYECKHUE U XHUMHYECKUE
cBOMcTBa (0OIIME KaK TMPEICTaBUTENsT Kiacca KHUCIOT W crhenuduueckue).
Hcnonp30BaHWe HUTPATOB M COJEH aMMOHHMS B KaueCTBE MHHEPAIbHBIX
ynoopeHuil. XuMHUUECKOe 3arpsi3HeHUE OKPYXKaroIle cpeibl COeMHEHUsIMHU a30Ta
(KUCTIOTHBIE NOXAM, 3arpsA3HEHHE BO3AyXa, MOYBBI U BOAoéMoB). Docdop,
aloTponHeie Moaudukammu (ochopa, GU3MUIECKHE W XUMHUYECKHE CBOWMCTBA.
Oxcup dhochopa(V) u dhochopHas kuciora, puznueckne U XMMUYECKUE CBOWMCTRA,
nonyuyenue. Mcnonb3zoBanue QocaToB B KaYECTBE MHUHEPATBHBIX YIOOpEHUU.
OO6mast xapaktepuctuka 23yeMeHTOB [VA-rpynmel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTE€pHbIE  CTENEHH  OKHUCIEHHUS.  YTIEpoJ,  aJIOTPOIIHbIE
MonuduKauKu, pacIpoCTpaHeHWe B TPUPOAE, (HU3MUecKHe U XUMHYECKHUE
cBoiicTBa. Ancopbuusi. Kpyrosopot yriepoaa B npupoje. OKcuabl yriaepoja, ux
bu3nueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBbIE OpPraHU3MBI,
MOJly4YeHUE U MPUMEHEHHUE. DKOJIOTHMYeCKHUe MPOOJIeMbl, CBA3aHHBIE C OKCHIOM
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yraepona(IV); rumore3a r1yI00aJIbHOTO TMOTEIUIEHUS] KJIMMaTa; [MapHUKOBBIN
abdexT. YronbHas KuciaoTa U €€ coiu, ux (U3NUYECKue U XMMHYECKUE CBOICTBA,
nojiyueHue W mnpuMeHeHwe. KauecTBeHHass peakuuds Ha KapOOHAT-MOHBI.
Hcnonp3oBanne KapOOHATOB B OBITY, MEIUITMHE, MPOMBIINIJICHHOCTH W CEIHCKOM
xo3giicTBe. I[lepBoHauanbHble TOHATUS OO0 OpPraHUYECKUX BEIIECTBAX Kak
O COCAMHEHUSX yriiepoaa (MeTaH, 3TaH, TUJICH, alleTHJICH, STaHOJI, TJIMLEPUH,
yKCcycHasi kuciora). Mx cocraB u xumudeckoe crpoeHue. Ilonsarue o
OMOJIOTMYECKH Ba)XHBIX BEILIECTBAX: JKHpax, OeyKax, yrjieBojgax — M UX POJU B
KU3HU YelioBeKa. MarepuanbHOE €AMHCTBO OPTraHUYECKUX M HEOPraHUYECKHUX
coenuHeHnii. Kpemuuii, ero ¢pu3ndeckue U XUMUUYECKHE CBOWCTBA, MOJTyYEHUE H
npumeHenue. CoenuHeHHs KpeMmMHHUsT B mpupone. OOmme mnpeacTaBieHus 00
okcuae kpeMuuaA(IV) m kpemuHueBoit kuciore. CUIMKATBhl, UX HCIOJb30BAHUE B
OBITY, MEIUIIUHE, MPOMBINUICHHOCTH. BakHeilne CTpouTenbHbIE MaTepUalibl:
KepaMHuKa, CTEKJIO, IIEMEHT, OeToH, kene300eToH. [Ipobiembl Oe30macHOro
WCIIOJIb30BaHUs CTPOUTEIBHBIX MATEPUAIOB B TIOBCEIHEBHOM KU3HU. XUMHUUECKUN
HKCIIEPUMEHT: HU3y4YeHHE 00pa3lloB HEOPraHMUECKUX BEIIECTB, CBOMCTB COJISIHOMN
KHUCIIOTBI; MIPOBEJICHUE KAaYECTBEHHBIX PEAKIMN Ha XJIOPUI-MOHBI U HAOIIOJICHUE
MPU3HAKOB MX MPOTEKAHUS; OMbITHI, OTpa)karomue (U3NYEeCKUe U XUMUUYECKHUE
CBOMCTBAa TaJOT€HOB MW HUX COCIMHEHUN  (BO3MOXXHO  HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB); O3HAKOMJIEHHE C oO0pa3naMu XJIOPHUIOB (TaJOTCHUIIOB);
O3HAKOMJIEHUE C 00pa3liaMH Cephl U €€ COeTUHEHUSIMU (BO3MOXKHO HCIIOIB30BAHKE
BUJICOMATEPUAIIOB); HAOIIOJIEHHUE Mpoliecca OOYIIMBaHUS caxapa IoJ| JeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHUCJIOTBI, HW3Y4YCHHE XHUMHUYECKUX CBOMCTB
pa30aBIEHHOI CEPHON KUCIOTHI, MPOBEJECHUE KAUECTBEHHOW peaklMK Ha Cyb(dar-
WOH M HaOJIOJIeHUE TpHU3HAKa €€ MPOTEeKaHWUs; O3HAKOMJIEHHWE C (U3HMUYECKUMHU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCINUHEHUH (BO3MOXKHO HCIOJIb30BaHHUE
BHUJICOMATEpUAIIOB), oOpa3liaMu a30THBIX U (PoChHOPHBIX yIOOpPEHUM; MOTyYeHue,
coOupaHue, pacro3HaBaHWE U M3YyUYECHHE CBOMCTB aMMHaka; IMPOBEJCHHE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHS U (pocdar-uoH u u3ydeHne Mpu3HAKOB
UX MPOTEKAaHMUsI, B3aUMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEIbIO
(BO3BMOKHO  HCIOJIb30BAaHHE  BHUJAEOMATEPHUAJIOB); U3yUYeHHE  MOJenei
KPUCTAUIMYECKUX pemETOK anMasza, Tpaduta, QyliepeHa; O3HAKOMIICHHUE C
MPOIIECCOM  aJCOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOHUCTBOM TNPOTHBOTa3a; MOJIy4eHHE, COOMpaHue, paclio3HABAaHUE M U3y4YEHUE
CBOMCTB YTJIEKHUCIIOTO Ta3a; MPOBEJCHNE KAYeCTBEHHBIX pPeakiuii Ha KapOoHAT- U
CUJIMKAT-UOHBl U U3yYCHHE TMPU3HAKOB WX TMPOTEKaHUS, O3HAKOMJICHHE C
NPOAYKIMEH CHIMKATHOM MPOMBIIUIEHHOCTH; PEIIeHUE HKCIEPUMEHTATbHBIX
3ajay no TeMe «BaxHeliline HeMeTayulbl U UX COEAUHEHUs». MeTamibl U HX
coenuaeHns OOImIas XapaKTepUCTUKA XUMUYECKUX 3JIEMEHTOB — META/NIOB Ha
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OCHOBAHUHU HMX TOJIOKEHUS B lleproanueckol cUCTEeME XMMHUYECKUX 3JIEMEHTOB
. . MenaeneeBa u cTpoeHusi atomoB. CTpoeHHE MeTauioB. MeTramnueckas
CBSI3b U METAUIMYECKAS KPUCTALIMYECKAS PEHIETKA. DJICKTPOXUMHYECKUN Ppsij
HanpspKeHUi MetauioB. Ou3nyeckue U XMMUYECKUE CBOMCTBAa MeTauioB. O0nue
CIOCOOBI TIONIY4eHHUSI MeTauioB. [lOHATHE O KOPPO3WM METAIJIOB, OCHOBHBIC
criocoObl 3amuThl UX OT Koppo3uu. CruiaBbl (CTallb, YyT'YH, JIOPATIOMHHUH,
OpoH3a) W WX MPUMEHEHHE B OBITY W MpOMBINIICHHOCTH. lllenounbie MeTaib:
nonoxkenne B llepuomnueckon cucreme Xumuyeckux odnemeHtoB [J[. WM.
MenpeneeBa; CTpOCHHE WX ATOMOB; HAaXOXJICHWE B mpuponae. Puznmyeckue u
XUMUYECKHE CBOMCTBA (Ha mpuMepe Hatpus U Kanus). OKCUABl U THIPOKCUIBI
HAaTpud W Kanus. lIpruMeHeHHe WIEJIOYHBIX METAUIOB U HUX COCIUHCHUHU.
[IlemoyHO3eMENBHBIE METAIIIIBI MATHUM Y KaJIbIMI: TI0JI0)KeHUE B [leproanueckon
cucreMe XuMu4Yeckux 3yemMeHToB J[. M. MenaeneeBa; CTpOEHHE HUX AaTOMOB;
HaXOXJICHHUE B npupojic. Duzndecknue u XUMUUYECKUE CBOMCTBA MarHus 1 KaJIbIUs.
Baxxneinme coennHeHNs KU (OKCHI, TUAPOKCHI, coiin). JKECTKOCTh BOJBI U
criocoObl €€ ycTpaHeHus. AJIIOMUHMI: TonokeHue B Ilepumoamdeckoi cucreme
xumuuecknx sneMmeHTtoB . UI. MenpgeneeBa; CTpoeHME aToOMa; HAXOXKJICHUE B
npupoge. Puznyeckrue W XHUMHYECKHE CBOMCTBA amioMuHUA. AMdoTrepHbie
CBOWMCTBA OKCHMJA M TUIpPOKcHAAa amoMuHus. JKene3o: TOoNoXKEHUuEe B
[Tepuoanueckou cucreMe xuMudeckux 3neMeHToB JI. M. MenneneeBa; ctpoeHue
aToMma; HaxoXJeHue B mpupojec. Ou3nyeckue U XMMUUYECKHE CBOWCTBA JKeJe3a.
Oxcunpl, ruapokeuabl U conu sxkeneza(ll) u xeneza(Ill), ux cocras, cBoiCTBa U
noyiyueHue. XUMHUYECKUI SKCIIEPUMEHT: 03HAKOMIIEHHE ¢ 00pa3laMyu METalioB U
CIUIaBOB, WX (U3NUYECKUMU CBOWCTBAMHU; U3YYEHUE PE3YJIbTATOB KOPPO3UU
METaJTIOB  (BO3MOXKHO  HCIIOJIb30BAaHHWE BHACOMATEPHATIOB), OCOOCHHOCTEH
B3aUMOJICHCTBUS OKCHJIa KaJbI[Us U HATPUS C BOJOH (BO3MOXKHO HMCIOJIb30BAaHUE
BHUJICOMATEPUAIIOB); KCCJICOBAaHUE CBOMCTB KECTKOM BOJBI; MpoIllecca TOpPEHUs
KeJe3a B KUCIopoAe (BO3MOKHO HCIOJB30BAaHHUE BHUJICOMATEPUATIOB); MIPU3HAKOB
MPOTEKAaHUS Kauye€CTBEHHBIX pEaKIMM Ha HOHBI (MarHus, KajbllUs, aJTIOMHUHUS,
nuHka, xenesa(ll) u xxenesa(Ill), mequ(Il)); HaGmroneHne u onMcaHue MPOIECCOB
OKpalllUBaHMWSl TUIAMEHM HWOHAMHW HaTpus, Kaiusd ¢ KaidblUsd (BO3MOKHO
WCIIOJB30BaHUE  BHUJIEOMATEpUANIOB); HUCCIEJOBaHHE aM(OTEPHBIX CBOICTB
TUAPOKCHAA ATIOMUHMS M TUAPOKCHAA IHUHKA; PEUICHHE HKCIECPUMEHTAIbHBIX
3a7a4 1o Teme «BaxkHenme MeTauibl U UX COCIMHEHUS». XUMUS U OKPYKaroIas
cpena HoBbie MaTepruaibl M TEXHOJIOTHH. BelecTBa 1 Mmatepuaibl B TOBCEIHEBHOM
JKU3HHM 4eJIOBEKa. XHUMHUS U 370pOBbe. be3omacHoe HMCIOIb30BaHHUE BEIIECTB U
XUMHUYECKUX peaknuuii B ObiTy. [lepBas momoIlis MpH XUMHYECKHUX OXKOTax
1 oTpaBiieHUAX. OCHOBBI SKOJIOTUUECKON IPAMOTHOCTU. XMMHUYECKOE 3arpsi3HEHNE
OKpYy’Karolen cpenbl (mpeaenbHas 10mycTuMas KonleHTpaius seniects — [1/1K).
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Ponp X¥MHMM B pELIEHUH 3KOJOTMYECKUX mpodsieM. IlpupoaHble UCTOYHUKHU
YIJIE€BOJIOPOAOB (YroJib, MPUPOAHBIN Ta3, HEPTH), IPOAYKTHl UX NEepepabOTKH, UX
pojib B OBITY W MPOMBIIIJIEHHOCTH. XHUMHMUYECKUH HKCIEPUMEHT: H3Y4YECHHE
00pa3IoB MaTepuanoB (CTEKJIO, CIJIaBbl METAIIOB, MOJUMEpPHBIC MaTEpHabl).
MexnpenMeTHsIe CBSI3H

Peanuszanus MeXNpeAMETHBIX CBsI3€d NpU HU3ydeHUMM XuMuu B 9 Kiacce
OCYILECTBIISIETCSl 4YE€pe3 HCIOJb30BaHUE KaK OOIIMX €eCTECTBEHHO-HAyYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIOIIMXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOro Iukja. O0Ire ecTeCTBEHHO-HAyYHbIE TOHATHS: HAyYHbIN
¢akT, runoTesa, 3aKOH, TEOPHsl, aHATN3, CHHTE3, KJIaCCU(PHUKAIMS, TEPUOTUIHOCTb,
HaAOJIIOJIEHNE, SKCIEPUMEHT, MOJEIMPOBAHUE, H3MEPEHUE, MOJEIb, SBIICHUE,
HNapHUKOBBIN 3P PEKT, TEXHOJOTUS, MATEPHAJIBI.

®duszmka: Martepus, aToM, OJEKTPOH, TMPOTOH, HEWTPOH, HWOH, HYKIH]I,
W30TOIbI, PaJHOAaKTUBHOCTh, MOJIEKYJa, JJIEKTPUYECKUN 3apsij, MPOBOIHUKH,
HOJyIPOBOJHUKH, JAUDJICKTPUKH, (POTOJIEMEHT, BEIIECTBO, TEJIO0, OOBEM,
arperaTHoe COCTOSIHUE BEIECTBA, a3, pacTBOpP, pACTBOPUMOCTb, KpUCTANINYECKast
pemérka, CrulaBbl, (PU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUsS,, KOCMUYECKOE
MPOCTPAHCTBO, IUIaHEThl, 3BE3nbI, ComHie. buonorus: ¢oTocuHTE3, ABIXaHUE,
ouocepa,  IKOCHMCTEMA,  MHUHEpPAJIbHbIE  YIOOpPEHHUSA,  MHUKPOAJIEMEHTHI,
MaKpOd3JIEMEHTHI, MUTaTeNbHbIE BellecTBa. ['eorpadus: armocdepa, ruapocdepa,
MUHEPAJIbl, TOPHBIE OPO/IbL, OJIE3HbIE HCKOMIAEMBbIE, TOIIJIUBO, BOAHBIE PECYPCHI.
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IINTAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATBI

N3yyeHne XvMUM B OCHOBHOM IIKOJE HAIPaBICHO HA JOCTHUKCHHUE
OOyYaIOIUMHUCS JIMYHOCTHBIX, METAaNpPEeIMETHBIX M TPEIMETHBIX PE3yJIbTAaTOB
OCBOEHHSI YUYEOHOTO MpeaMeTa.

JIN4HOCTHBIE pPe3yJ/IbTATHI

JIM4HOCTHBIE pe3yibTaThl OCBOCHMS MPOTrpaMMbl OCHOBHOTO  OOILIETO
oOpa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHMs XUMHUU B €IUHCTBE Y4eOHOH H
BOCIIUTATENBHOMN JIeATeIbHOCTH OpraHn3alyy B COOTBETCTBUM C TPAAULMOHHBIMU
POCCUMCKHUMHU COLMOKYJBTYPHBIMA M JYXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH,
IOPUHATHIMU B OOIIECTBE MpaBWIAMM U HOPMaMu IOBEIEHUS U CIOCOOCTBYIOT
npoueccaM CaMONO3HAHMS, CaMOpa3BUTUS M COLMAIM3ALUU  O0Yy4YarOUIUXCA.
JIM4HOCTHBIE Pe3yNbTaThl OTPAXKAIOT CHOPMUPOBAHHOCTD, B TOM UUCJIE B YACTH:

IHaTpuoTH4ecKOro BOCIIUTAHUS

1) 1EHHOCTHOrO  OTHOLIEHUS K  OTEYECTBEHHOMY  KYJbTYPHOMY,
UCTOPUYECKOMY M HAyYHOMY HaCIEOUI0, IIOHMMaHUs 3HAYEHUs XUMHUYECKOU
HAayKH B XU3HU COBPEMEHHOro OOIIECTBa, CIOCOOHOCTH BIIAAETh JOCTOBEPHOMN
uHpopmanuerdn O TMepeAoBbIX JOCTHKEHHUSX M OTKPBITUAX MHPOBOM U
OTEYECTBEHHON XMMUH, 3aUHTEPECOBAHHOCTU B HAYYHBIX 3HAHUAX 00 yCTPOMCTBE
MUpa 1 00IIeCTBa;

I'pamxnanckoro BocuuTaHus

2) NpEeACTABIECHHMS O COLMAIBHBIX HOPMAaxX M NPABWIAX MEXIMYHOCTHBIX
OTHOUIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHOM KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  Y4EOHO-MCCIEAOBATENIbCKOM, TBOPYECKOM W JIPYrUX  BHJAX
NEATEIIbHOCTH;

TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOW NIE€ATEIbHOCTU IMPH BBIIOJHEHUH
y4eOHBIX, MO3HABATEIbHBIX 3a/1a4, BBINOJHEHUHW XUMHUYECKUX DSKCIIEPUMEHTOB,
CO3JaHUM  Y4YEOHBIX MPOEKTOB, CTPEMJICHUS K  B3aUMONOHMMAHHMIO H
B3aMMOIIOMOIITY B MPOIECCE ITON yUeOHOMU NeATeIbHOCTH;

TOTOBHOCTH OLICHUBATh CBOE ITOBEICHHME M ITOCTYIIKM CBOMX TOBAapHUIIEH C
IIO3UIIMM HPABCTBEHHBIX M IMPABOBBIX HOPM C Y4YETOM OCO3HAHUS NOCIIEICTBUU
MTOCTYTKOB;

LleHHOCTH HAYYHOI'0 NTO3HAHUS

3) MUPOBO33PEHUYECKUX MPEICTABICHUN O BEIIECTBE U XMMUYECKOU pPeaKIlu,
COOTBETCTBYIOIIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAyKH W COCTABIISIOLIAX
OCHOBY ISl IOHUMAaHUs CYITHOCTH Hay4YHOW KapTUHBI MUPA;
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NPEACTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJIBI,
B3aMMOCBS3SIX YEJIOBEKA C MPUPOJHOM CPENOW, O POJIM XMMHUU B MO3HAHUM ITHUX
3aKOHOMEPHOCTEH;

4) no3HaBaTEIbHBIX MOTHUBOB, HAIPABJICHHBIX HA IMOJYYEHUE HOBBIX 3HAHUU
10 XMMHHU, HEOOXOAUMBIX J1JIs1 00BACHEHHS HAOJI0JaEMBIX MTPOLIECCOB U SBJICHHIA;

5) mo3HaBaTeNbHOW, WH(MPOPMAIIMOHHOM M YUTATEIbCKOW KYJIBTYpPHI, B TOM
YHCJIE HAaBBIKOB CAMOCTOSITENIbHOW pabOThl ¢ YYECOHBIMH TEKCTaMH, CIIPABOYHOU
JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

6) nHTEepeca K OOYYEHHWIO W TMO3HAHWIO, JIFOOO3HATEIHPHOCTH, TOTOBHOCTH
CIOCOOHOCTM K  €aMOOOpa30BaHMIO, MPOEKTHOM W  HCCIIEAOBATEIbCKOM
JESTEIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINpPaBICHHOCTH M YpOBHSA OOy4eHHUs B
JlaTbHEHIIEeM;

@®opMHPOBaHUS KYJbTYPbI 310POBbS

7) OCO3HaHMSI IIEHHOCTH KHU3HU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY
3I0pPOBBIO, YCTAaHOBKM Ha 3J0POBbIN 00pa3 »KU3HU, OCO3HAHUS MOCJIEICTBUN U
HEMPUATHUS BPEIHBIX MPUBBIYEK (YIOTPEOJICHUS aJKOroJsl, HAPKOTUKOB, KypeHHs),
HEOOXOAMMOCTH COOJIOJEHUS TpaBWi OE€30MaCHOCTH MpU OOpalllEHUH C
XUMHUYECKUMHU BEIIECTBAMU B OBITY U peajbHOMN KU3HU;

TpyaoBoro BocnuraHus

8) uHTEepeca K MPaKTUUYECKOMY M3YYEHMIO Mpodeccuil U TpyJa pazIudHOIo
poJia, yBaXX€HUE K TPYAY U pPe3yJibTaTaM TPYAOBOU EATEIbHOCTH, B TOM YUCIIE Ha
OCHOBE MPUMEHEHUs NPEIMETHbIX 3HAaHUW MO XHUMHH, OCO3HAHHOTO BbIOOpa
WHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUST 00pa30BaHUs C YUETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTU K XMMHH, OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEN;
ycrenrHon npodeccuoHaabHOM IeITeIbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMECHUH;
TOTOBHOCTh a1alTUPOBATHCA B MPOGECCUOHANBHOU CPEJIE;

IKOJIOrM4eCKOr0 BOCIIMTAHUA

9) PKONOTHUYECKHU IEIeCO00Pa3HOTO OTHOIICHHS K MPHUPOAC KaK UCTOYHHUKY
YKU3HHM Ha 3emile, OCHOBE €€ CyIIECTBOBAaHUS, IOHMMaHUs LIEHHOCTH 3/I0POBOIO U
Oe3omacHOro o0pa3a JKU3HM, OTBETCTBEHHOTO OTHOLIEHUS K COOCTBEHHOMY
bu3MYecKOMy M TICUXMYECKOMY 370pPOBBIO, OCO3HAHMS LIEHHOCTH COOJIIOJCHHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMHU, a TAK)KE B CUTYaLUsX,
YTPOXKAOIINX 310POBBIO U )KU3HU JIOEH;

10) cnocoOHOCTH MPUMEHATH 3HAHMS, MOJNIy4YaeMble MPHU H3YyUYEHUU XUMHH,
JUIS PELIEHUS 3aJa4, CBA3aHHBIX C OKPYXKAIOLIEH IPUPOAHON CPEAOU, ITOBBIIICHUS
YPOBHSI  DKOJIOTUYECKOM  KyJIbTYpbl, OCO3HaHUs TJ00albHOTO  Xapakrepa
HKOJIOTHYECKUX MPOOJIEM U MyTeH UX PEIICHUs TOCPEACTBOM METOI0B XUMHUH;
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11) OKOJIOTHYCCKOI'0  MBIIIJICHHA, YMCHHA PYKOBOACTBOBATHLCSA HM B
HOBH&B&TCHLHOﬁ, KOMMYHHKaTHBHOﬁ 141 COHHaHBHOﬁ IIPAaKTHUKC.

METANIPEAMETHBIE PE3YJIBTATBI

B coctaBe MeTanpeIMETHBIX pE3yJbTaTOB BBIACISAIOT 3HAYUMBIC IS
dbopMHpOBaHUS MHUPOBO33PECHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MPUHITUN, TUIOTe3a, (DAKT, CHCTEMa, MPOIECC, SKCIEPUMEHT W Jp.), KOTOPHIE
HCIIOJB3YIOTCS B €CTECTBEHHO-HAYUHBIX YUEOHBIX IpeAMETax U IO3BOJISIOT Ha
OCHOBE 3HAHUN W3 3THX MPEaMETOB (OPMHUPOBATH MPEACTABICHHUE O IETOCTHOM
HAay4YHOW KapTHUHE MHUpa, U YHUBEpCAIbHbIC YUeOHbIE NeUCTBUS (IT03HABATEIbHbIE,
KOMMYHUKATHUBHBIE, PEryJIATHBHBIE), KOTOpbIE O0OECIEeUnBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEILHOMY IUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JICSATCIBHOCTH.

MeranpenMeTHbIe pe3ysIbTaThl OCBOSHHS 00pa30BaTElIbHONW MpOrpaMMBbI I10
XUMUH OTPAXKAIOT OBJIAJCHUE YHUBEPCAIBHBIMU MTO3HABATEIbHBIMU JICCTBUSIMU, B
TOM YHCJIE:

ba30BbIMH JIOTHYECKUMH A€HUCTBUSAMH

1) yMEeHHEM HCTOJIBb30BaTh MPUEMBI JIOTHYECKOTO MBIIUICHHUS TIPH OCBOSHUM
3HAHUMN: PACKPBIBATH CMBICT XMUMHUYECKUX MOHSATUM (BBIACISITH UX XapaKTEPHbIC
MPU3HAKKU, YCTAHABIMBATH B3aUMOCBSI3b C JIPYTMMHU TMOHSTHSIMU), UCIOJIb30BATh
MOHATHUSI 111 OOBSICHEHUSI OT/IEJIbHBIX (DaKTOB U SIBJICHUIA;

BBIOMpATh OCHOBAHMS M KPUTEPHUH IS KJIaCCHU(UKAIIMA XUMHUCCKHUX BEIICCTB
Y XUMHAYECKUX PEAKIIUU;

YCTaHABJIMBAaTh  MPUYUHHO-CIECICTBEHHBIE CBSI3M  MEXAY  OOBEKTaMu
W3YyUYCHUS;

CTPOHUTH JIOTHYECKHE pacCyXkAeHUS (MHIYKTHBHBIC, JEIYKTHBHBIC, TIO
aHaJIOTHH );

JIeNaTh BRIBOJIBI M 3aKITIOUCHUS

2) yMEHHUEM IMPUMEHSITh B MPOIIECCE IMO3HAHUS TMOHATHUS (NIPEIMETHBIC U
METanpeIMETHBIC), CAMBOJUYECKHUE (3HAKOBBIC) MOJIEIIN, UCTIOJIb3yeMbI€ B XUMUU,
peoOpa30BBIBATH IIMPOKO MPUMEHSIEMBIC B XUMUU MOJCIbHBIC TTPSACTABICHUS —
XUMUYECKUNA 3HAK (CMMBOJ DJJEMEHTa), XUMHuueckas ¢GopMyna W ypaBHEHHUE
XUMHUYECKOMN peaKiui — MPH PEIICHUHN yueOHO-TI03HABATEIbHbIX 3a/1a4;

C Y4€TOM ITUX MOJICTbHBIX MPEACTABICHUN BBIABIATh M XapaKTEPU30BaTh
CYIIECTBEHHbIC TPU3HAKA H3y4YaeMbIX OOBEKTOB — XHUMHUYECKHUX BEIIECTB U
XAMHUYECKUX PEAKIUN;

BBIABJISITh  OOIME 3aKOHOMEPHOCTH, TMPUYUHHO-CIICICTBEHHBIE CBSI3U U
MIPOTHUBOPEUHS B U3yHaE€MbIX MPOLIECCAX U SBJICHUSX;
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npeiaratb KpUTEpUM ISl BBIABIEHUS OTHUX 3aKOHOMEPHOCTEM U
MIPOTUBOPEUHH;

CaMOCTOATENLHO BBIOUpATh CHOCOO pelieHus y4eOHOM 3anayuu (CpaBHUBATh
HECKOJILKO BAapHAHTOB pEIICHMsI, BBHIOMPATh HamWOoJee MOIXOIANIUN ¢ y4ETOM
CaMOCTOSITEJIHO BBIJICJICHHBIX KPUTEPUEB);

Bba3zoBbIMH HccIe10BaATEIbLCKUMHU A€eHCTBUAMHU

3) yMeHHEeM HCIOJb30BaTh MOCTABJICHHBIE BOIIPOCH B KAYECTBE UHCTPYMEHTA
MO3HAHUSA, a TaKKe B KAa4eCTBE OCHOBBI I (DOPMUPOBAHHUS THIIOTE3BI IIO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

4) mpuoOpeTeHne OmbITa O TUTAHUPOBAHWIO, OPTaHU3AIUA M TPOBEICHHIO
YUYEHMUYECKUX JKCIIEPUMEHTOB: YMEHHE HaOII0JaTh 3a XOJOM IIpoliecca,
CaMOCTOATENLHO MPOTHO3UPOBATh €0 pe3yJbTar, PopMyIupoBaTh 000OIIEHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUSI, COCTABIISITH OTUET
O MpojieIaHHOM padboTe;

Pa6oToii ¢ undgopmanuei

5) ymeHueMm BbIOUpaTh, AHAIIU3UPOBATH U UHTEPHPETUPOBATH MHGPOPMAIIHIO
Pa3IMYHBIX BUJIOB U (OPM MPECTABICHUS, OJIYyIaeMYyI0 U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIOMYJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJEp)KaHUs, CIPaBOYHBIC
nocobusi, pecypcel IHTepHeTa);

KPUTUYECKU OIIEHUBATH MPOTUBOPEUUBYIO U HEJOCTOBEPHYIO MH(MOPMAITHIO;

6) yMEHUEM MIPUMEHSTH PA3TUYHBIC METOBI U 3aMPOCHI MPU MTOUCKE U 0TOOpE
uHpOpMaIIMu U COOTBETCTBYIOIIMX JaHHBIX, HEOOXOJIUMBIX JJii BBITTOJHEHUS
y4eOHBIX U MMO3HABATEIbHBIX 3a/1a4 OMPEACIEHHOTO TUIIA,;

npuoOpeTeHNe OombiTa B O0JACTH UCIOJb30BaHUS WMH(POPMAIIMOHHO-
KOMMYHUKATHUBHBIX  TEXHOJOTHUH, OBJIaJICHUE KYJbTYpOU AKTUBHOI'O
MCIIOJIb30BaHUs PA3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITETbHO  BBIOMpPATh  ONTUMAIBHYIO  (QopMy  mIpeAcTaBIICHUS
uHpopMalMu W WUTIOCTPUPOBATH pEIIaeMble 3a7aydl HECJIOXKHBIMH CXEMaMHu,
quarpaMMamu, Ipyrumu (popmamu rpaduku ¥ MX KOMOWHAIIUSIMH;

7) YMEHHEM WCIONbh30BaTh M aHAIM3UPOBATH B TpoIllecce Y4YeOHOU u
MCCJIEIOBATENLCKON JEATEIbHOCTH MH(POPMAIIUIO O BIUSHUW MPOMBIITUICHHOCTH,
CEJIbCKOI'0 XO35IMCTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOIICH IPUPOLHOMU
Cpelibl;

YHuBepCcaJIbHbBIMM KOMMYHUKATUBHBIMU AeHCTBUSIMH

8) yMeHweM 3ajaBaTh BOMPOCH (B XOJ¢ AWATIOTa W/WIW JUCKYCCHH) TIO
CyLIECTBY  OOCyXJaeMol  TeMbl, (OPMYJIMpPOBATH CBOM  IPEAJIOKECHHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPEAJIOKEHHOMN 3a/1a4H;
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9) nmnpuoOpereHue onblTa MNPE3EHTALMM  PE3YJIbTATOB  BBINOJHEHUS
XMMHUYECKOTO 3KCIEPUMEHTa (JJaDOpaTOpHOIo OIbITa, Ja00paTOpHOl pabOTHI IO
UCCIJIEJOBAaHHUIO CBOWCTB BEUIECTB, yU€OHOIO MPOEKTA);

10) 3aMHTEpECOBaHHOCTh B COBMECTHOM CO CBEPCTHUKAMHU MO3HABATEIbHON U
UCCJIEIOBATENBCKOW JIEATEIbHOCTH NPH PEIIEHUH BO3HHUKAIOIIKUX MNpoOJeM Ha
OCHOBE yuéTa OOLIMX MHTEPECOB U COTJIACOBAaHUA MO3ULUH (00CYXAEeHMs, OOMEH
MHEHHUSMH, «MO3IOBBIE INTYpPMBI», KOOPAMHALMS COBMECTHBIX JCHCTBUH,
OTpe/ieTICHNE KPUTEPHEB 10 OLIEHKE KaueCTBa BBIMOJIHEHHON paboThI U Ap.);

YHuBepcaJlbHBIMHU PeryJsiTHBHBIMU /1e/iCTBUSIMH

11) yMmeHueM C€aMOCTOSATENBHO  ONPEACNSATh  LEAU  JIESITEIbHOCTH,
IUIAHUPOBaTh, OCYIIECTBIISATh, KOHTPOJUPOBATH U MNpPU  HEOOXOAUMOCTH
KOPPEKTUPOBAaTh CBOIO JI€ATEIbHOCTh, BBIOMpaTh Haubosee 3P HEeKTUBHbIC
CHOCOOBI pemieHusl Y4YeOHBIX U TI03HABATEIBHBIX 3a/lad, CaMOCTOSATEIbHO
COCTAaBIAITh WJIM KOPPEKTUPOBATH MPEIJIOKEHHBIM aITOPUTM JEUCTBUU IIpHU
BBIMIOJIHEHUM 33JaHUN C y4y€TOM IIOJyYEHHUsI HOBBIX 3HAHUUW 00 M3y4aeMbIX
00BEKTaX — BEILIECTBAX U PEAKIMIX;

OLICHUBATH COOTBETCTBUE IOJIyYEHHOI'O PE3yJIbTaTa 3asiBJICHHON LIEIIN;

12) yMeHrneM HMCHoJIb30BaTh U aHAIU3UPOBATh KOHTEKCTHI, IpE/JIaracMble B
YCJIOBUM 33/IaHUM.

HPEIMETHBIE PE3YJIBTATBI

B cocraBe mpenMeTHBIX pe3yJbTATOB IO OCBOCHHUIO 0053aTE€IBLHOTO
CoJlep KaHMs, YCTAaHOBJICHHOTO JaHHOW MpuUMEpHOM pabodeil mporpaMmMmon,
BBIJICJISIFOT: OCBOEHHBIE OOYYarONIMMUCS HAy4HbIC 3HAHHS, YMEHHUS U CIIOCOOBI
JneucTBul, crneruduueckue IS TpeAMeTHOM o0nacth  «XUMHUS», BUJBI
JNESATEIPHOCTH 10  IIOJYYEHUIO HOBOIO  3HAHMS, €ro  HWHTEPHpPETALNH,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYyaITUsIX.

[IpeameTHBIC PE3yNbTATHl MPEACTABICHBI MO TOAaM OOYYEHHSI M OTpa)karoT
c(hOpMUPOBAHHOCTh Y 00YUAIOIINXCS CICAYIOMMNX YMEHUI:

8 KJIACC

1) packpbIBaThb CMBICT OCHOBHBIX XMMHUYECKHX MMOHSATHI: aTOM, MOJIEKYIa,
XAMHUYECKUN  DBJIEMEHT, IMPOCTOE BELIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(omHOpOIHAsT W HEOJHOPOJIHAs), BAJECHTHOCTb, OTHOCUTEIbHAs aTOMHas U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpPHAs Macca, MaccoBas
JIOJIST XMMUYECKOTO AJIEMEHTa B COCAMHEHUHU, MOJISIPHBIN 00bEM, OKCUI, KUCIIOTA,
OCHOBAaHHUE, COJb, AEKTPOOTPULATEIBHOCTh, CTEIECHb OKHUCIICHUS, XWMHUYECKas
peakiusi, KiacCu(pUKAIKs PeaKIuii: peakiiud COSAMHEHUS, PEAKIIUU PA3I0KCHMS,
peaklMy 3aMeIlEeHUs, peakluu OOMEHa, 3K30- M JHAOTEPMHUYECKUE PEaKIIMH;
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TEIJIOBOM 3(PeKT peakuuu; SApO aToma, SJIEKTPOHHBIA CIOM aToMa, aToMHas
opOuTanb, paguyc aroMa, XHUMHYEcKas CBs3b, IOJIApHAs U HEMOJSpHAs
KOBAJICHTHAsI CBSI3b, HOHHAS CBS3b, MOH, KATHOH, aHUOH, PACTBOP, MaccoBas J0Js
BelllecTBa (IPOLICHTHAsI KOHIIEHTpAIUsi) B paCTBOPE;

2) WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUUYECKUX MOHATUM (CM. 1. 1)
Y TIPUMEHSTH 3TH NOHATHUSA IPU ONMCAHUY BEUIECTB U MX MPEBPAILCHUI;

3) HCHONB30BaTh XMMHUYECKYI0 CHMBOJIMKY JJisi COCTaBJIeHUS (HOpMYyT
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIUN;

4) onpenenarh BaJIGHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCAMHEHUSX;
CTETICHb OKHCIICHUS DJIEMEHTOB B OWHAPHBIX COCAMHEHUSX; MPUHAIICKHOCTD
BEIIIECTB K OMNpPEACIEHHOMY KJIacCy COCAMHEHHUH Mo (popmyiiaM; BUJI XUMUYECKOU
CBSI3M (KOBAJICHTHAsI K MIOHHASA) B HEOPTaHUYECKUX COCIUHECHUSIX;

5) packpeiBath cwmbici Ilepuoamdeckoro 3akona JI. WM. Menneneena:
JIEMOHCTPUPOBATh  MOHUMaHUE  TNEPUOAMYECKOM  3aBUCHUMOCTH  CBOMCTB
XUMUYECKUX 3JIEMEHTOB OT UX MOJIokKeHUs B llepuoandeckoil cucreMe; 3aKOHOB
COXpPaHEHHMSI MacChl BEIIECTB, IOCTOSHCTBA COCTaBa, ATOMHO-MOJIEKYJSIPHOIO
y4eHHMsI, 3aKOHAa ABOTraJpo; OMUCHIBATh M XapaKTEepPU30BaTh TaOIUYHYIO (GOpMy
[lepuoauyeckoil CUCTEMbl XUMUUYECKUX JIEMEHTOB: pa3indyaTh MOHATUS «TJIaBHAs
noArpynmna (A-rpynna)» u «mnobdounas noarpynmna (b-rpynmna)y», manasie 1 60JbIIHe
MEPUOJIbI; COOTHOCHTH  OOO3HAYEHUs, KOTOpbIE HMMEIOTCA B TaOIuIEe
«Ilepuognueckass cucrema xumuueckux odiemeHToB . U. MenneneeBa» ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMHU CTPOCHUS AaTOMOB XUMHUYECKUX DJIEMEHTOB
(coctaB u 3apsan szapa, oOllee YMUCIO AJIEKTPOHOB M paclpelelieHue HUX I10
AIIEKTPOHHBIM CJIOSIM);

6) KIaccupUIMPOBATh XUMHUYECKHE DJIEMEHTHI; HEOPTaHUYECKHUE BEIIECTBA;
XUMHUUYECKUE peakiuu (110 YUCITY U COCTaBY YYACTBYIOIIUX B PEAKIIUH BEILLECTB, MO
TeroBoMy 3P DeKTy);

7) XapakTepuszoBaTh (ONMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
pa3IMUHBIX KJIACCOB, TMOJTBEPKJasi ONHCAHUE MPUMEPAMHU MOJEKYISPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKIINN;

8) mpOrHo3upoBaTh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX KaUE€CTBEHHOIO
COCTaBa; BO3MOXHOCTH MPOTEKAHMUSI XUMHYECKUX IMPEBPAIEHUN B Pa3TUIHBIX
YCIIOBUSIX;

9) BBIUUCIISATH OTHOCUTENBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MAacChl BEUIECTB;
MAacCOBYIO JIOJI0 XMMHYECKOTO dJIEMEHTa M0 (OopMyJie COCAMHEHHS; MACCOBYIO
JIOJII0 BELIEeCTBA B PacTBOPE; IMPOBOAUTH PACUETHI [0 YPABHEHUIO XUMHUUYECKOU
peakuuu;

10) npuMeHSITh OCHOBHBIC OIEPAlMU  MBICIUTCIBHON JCSITCIBHOCTH —
aHaNMW3 M CHUHTE3, CpaBHEHHWE, 00OOIIEHUE, CHUCTEeMAaTH3alUI0, KIaCCHU(PUKAINIO,

20



BBISIBJICHUE MTPUYMHHO-CIEACTBEHHBIX CBSI3ed — JJI1 U3yUYEHUS CBOMCTB BEILECTB
U XMUMHYECKMX pEaKklUi; eCTeCTBEHHO-HAy4YHbIE€ METOJbl TMO3HaHUS —
HaOJMIOZICHUE, W3MEPEHHE, MOJACIUPOBAHUE, DKCIEPUMEHT (peajbHbli U
MBICJICHHBIN );

11) cnepoBaTh ~ TpaBHWJAM  TOJB30BAHUS  XUMHUYECKOW  TOCYIOW |
7a00paTOpHBIM 000PYIOBAaHUEM, a TAKXKE MIpaBUIaM OOpalleHusl C BEIECTBAMU B
COOTBETCTBHUHM C HWHCTPYKIHSMHU IO BBINOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
ONBITOB IO MOJIYYEHUI0O M COOMpaHUIO ra3000pa3HbIX BELIECTB (BogopoAa M
KHCJIOpO/ia), TMPUTOTOBJICHUIO PACTBOPOB C OMNPEIEIEHHOW MAacCOBOM J10Jei
pacTBOPEHHOTO  BELIECTBA;  IUIAHUPOBATb W NPOBOAUTH  XUMHUYECKHE
HKCIEPUMEHTHI IO PAaCHO3HABAHUIO PACTBOPOB IIEJOYEH M KHUCIOT C MOMOIIBIO
UHIMKATOPOB (J1akMyc, (eHoTaaert, METUIOPAHK U JIp.).

9 KIIACC

1) packpbpiBaTh CMBICII OCHOBHBIX XUMHUYECKUX TOHATHH: XHUMHYECKUN
JJIEMEHT, aTOM, MOJIEKYJa, MOH, KaTUOH, aHUOH, IPOCTOE BEIIECTBO, CIOKHOE
BEILIECTBO, BAJICHTHOCTb, JJIEKTPOOTPULIATENIBHOCTb, CTEIIEHb  OKHUCIICHUS,
XUMHUYECKasl peakius, XUMUUYECKas CBs3b, TEIUIOBOM 3(P(DEKT peakiuu, MoJib,
MOJISIPHBI O0BEM, PacTBOpP; SJEKTPOJIUTHI, HEIJEKTPOIUTHI, SJIEKTPOIUTHYECKAS
JUCCOIIMAITHS, PEAKIIMK HOHHOTO OOMEHa, KaTalnu3aTop, XMMHYECKOE pPaBHOBECHE,
oOpaTUMbBIE ¥ HEOOpaTMMbIE pEaKIMHU, OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIC
pEaKkiuu, OKHUCIUTENIb, BOCCTAHOBUTENb, OKHCICHHE W  BOCCTAaHOBJICHHUE,
alioTponus, amM(OTEpHOCTh, XUMHUYECKas CBA3b (KOBAJIEHTHAas, HWOHHA,
MeTaJuInyecKasi), KpUCTaUIMYecKas pemeTka, KOppo3usi METAJIOB, CILIABHI;
CKOPOCTh XMMHUYECKOHN peakuuu, npeaenbHo aomyctumas koHueHtpauus (ITI1K)
BEILIECTBA;

2) WUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUUYECKUX MOHATUM (CM. 1. 1)
Y IPUMEHSTH 3TH MOHITHA MPU OMUCAHUU BEIIECTB U UX MIPEBPAILICHUN;

3) WCHONB30BaTh XHUMHUYECKYI0 CHMBOJIUKY JUJI COCTaBJICHUS (HOPMYJT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

4) onpeAensITh BAJEHTHOCTh U CTENEHb OKUCIICHHUS] XUMUYECKUX 3JIEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTABA; MPUHAJIEHKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIacCy coeauHeHud mno ¢GopmysiaM; BHUJ XUMHUUYECKOW CBsI3M (KOBaJCHTHas,
WOHHAs, METAJUIMYECKasi)) B HEOPraHMYECKHX COEAUMHEHUSX; 3apsii HOHA MO
XUMUYECKON (popmysie; xapakTep cpeabl B BOAHBIX PACTBOPAX HEOPTaHUYECKHX
COEAMHEHUN, TUIl KPUCTAJUIMYECKON PEIIETKU KOHKPETHOT'O BEILIECTBA;

5) packpsiBath cMmbich Ilepuommyeckoro 3akona JI. WM. MenneneeBa wu
JEMOHCTPUPOBATh €r0 MOHMMAHHE: OMUCHIBATh M XAPAKTEPU30BATh TAOIUYHYIO
dopmy Ileproguyeckoil CHCTEMBl XUMUYECKUX SJIEMEHTOB: Pa3IMyaTh MOHSTHS
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«rnaBHas noArpynma (A-rpynmna)» u «rnodounas noarpynna (b-rpymnmna)y, mansie u
OoNbIIME  TEPUOJbI; COOTHOCUTH  O0O3HAUYEHHS, KOTOpbIE HMEIOTCS B
NEePUOJIMYECKON TaONMIE, C YMUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB W 3apsAn sapa, oOIee YHUCiIo SJICKTPOHOB U
pacrpeielieHue UX Mo 3JIEKTPOHHBIM CJ0sIM); OOBACHATH OOIIHME 3aKOHOMEPHOCTHU
B U3MEHEHHUU CBOMCTB JIEMEHTOB U MX COCJIMHEHUN B MpEJeNiax MallbIX EPUOI0B
Y TJIABHBIX MOJATPYII C YYETOM CTPOCHHS UX aTOMOB;

6) KIaccu(puIMPOBaTh XUMHUYECKUE DJIEMEHTHI; HEOPTaHUUYECKHUE BEICCTBA;
XUMUYECKHE peakiuu (110 YUCIIY U COCTaBY YYaCTBYIONIUX B PEAKIIUU BEIIECTB, 11O
TerIoBoMy J(h(]exTy, MO W3MEHEHUIO CTENCHEW OKHCICHUS XWMHUYECKHX
DIIEMEHTOB);

7) Xxapaktepu3oBaTh (OMHUCHIBaTH) OO0IMKME U CHEHUPUYECKUE XUMHYECKUE
CBOMCTBA TPOCTBIX M CIIOKHBIX BEIIECTB, MOATBEPXKIAsi OMHCAHUE IPHUMEPAMH
MOJICKYJIIPHBIX Y HOHHBIX YPABHEHHH COOTBETCTBYIOIIUX XUMUUYECKUX PEAKITUA;

8) COCTaBIsATH YPABHEHUS AJIEKTPOJUTHUYECKON JTUCCOIMAIIMU  KHUCIIOT,
mieJioyel W cosieil; MOJHBIE U COKpAlIEHHBIE YpaBHEHUS pPEaKlUid HOHHOTO
oOMEHa; ypaBHEHHUs pEaKlUid, MOATBEP>KIAIONINX CYIIECTBOBAHUE T'€HETHYECKOM
CBSI3M MKy BEIIECTBAMH PA3IIMIHBIX KJIACCOB;

9) packpbeIBaTh CYIIHOCTH OKHCIHTEILHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajaHCa ITHX PEaKIui;

10) mporHo3upoBaTh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHUS,
BO3MOYKHOCTH MPOTEKAHUS XUMUYECKHUX TIPEBPAIICHUNA B PA3IMYHBIX YCIIOBUSX;

11) BBYHCIATHL OTHOCHTEIBHYIO MOJICKYJISPHYIO W MOJIIPHYIO MacChl
BCIIIECTB; MAaCCOBYIO JOJIF0 XMMHYECKOTO 3JIeMEHTa 1O (OpMYyJIe COCAMHCHHUS;
MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE; MPOBOJUTH PACUYETHI MO YPABHEHHIO
XAMUYECKOU PEAKIINH;

12) cnemoBaTh ~ MpaBWJIaM  TOJIb30BAHUS ~ XMMHUYECKOW  TMOCYIOW |
Ja00paTOpHBIM 000PYIOBAHUEM, a TAaK)Ke TIpaBUIaM OOpaIlleHUs C BEIISCTBAMH B
COOTBETCTBUHM C WHCTPYKIMSIMH TIO BBHITIOJIHEHUIO JA0OPATOPHBIX XUMHUYECKUX
OTBITOB TO TIOJYYCHHIO M COOMPAHUIO Ta3000pa3HBIX BEMIECTB (aMMHMAKa H
YTJIEKHUCIIOTO Tra3a);

13) npoBOAMTH peakluH, TMOATBEP)KIAIONIME KAYeCTBEHHBIH COCTaB
pPa3IMYHBIX BEIICCTB: PACIIO3HABATH OIBITHBIM MYTEM XJIOPUAOPOMHUI-, MOIUI-,
KapOoHat-, ¢pocdar-, CUIMKaAT-, CyIb(aT-, THAPOKCUI-UOHBI, KATHOHBI AMMOHHUS U
WOHBI M3YYCHHBIX METAJJIOB, MPHUCYTCTBYIOIHE B  BOJHBIX PacTBOpPAx
HEOPTaHUYCCKUX BEICCTB;

14) npuMEHATb OCHOBHBIE OIEpPAlMd MBICTUTEIBHOU JAESITEIbBHOCTH —
aHalM3 M CHUHTE3, CpaBHEHUE, O0O0OOIIeHUE, CHUCTEMAaTU3AlNIO, BBISBICHHE
MPUYUHHO-CJICACTBEHHBIX CBSI3€M — IS W3Y4YCHUS CBOWMCTB BEIIECTB U
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XUMHUYECKUX PEaKIIUii; €CTECTBEHHO-HAYyUYHbIE METOIbl TO3HAHUS — HaOJI0/ICHHE,
U3MEpPEHUEe, MOJICIIMPOBAHUE, DKCIIEPUMEHT (PeaibHbIM U MBICTCHHBIH).

1) npencraBieHne 0 3aKOHOMEPHOCTAX U NO3HABAEMOCTHU SIBJICHUN IIPUPOJIBI,
NOHMMaHHE OOBEKTUBHOM 3HAYMMOCTHM OCHOB XMMMUYECKON HAyKu Kak 00yacTu
COBPEMEHHOT'0 €CTECTBO3HAHMSI, KOMIIOHEHTA OOILEN KyJbTYyphl U MPAKTUYECKOM
JESATEIIbHOCTH YEJIOBEKA B YCIIOBUSX COBPEMEHHOI'O O0IECTBA; IOHMMAaHUE MECTa
XUMHH CPEIIU IPYTUX €CTECTBEHHBIX HAYK;

2) BiaJicHUE OCHOBAMHU MOHSTHUHHOTO armapara U CUMBOJIMUYECKOTO SI3bIKa
XUMHUM I8 COCTaBlieHHs (OpMyJl HEOPraHMYECKUX BEIIECTB, YpaBHEHUU
XUMHUUYECKUX PEAKIIU; BiIaJieHue OCHOBaMU xuMuueckoil HomeHkinatypsl (IUPAC
U TPUBHAIBHOM) M yMEHUE HCHOJb30BaTh €€ JJIg pelleHus ydeOHOo-
MO3HABATENbHBIX 3aJ1a4; YMEHHUE UCIIOJIH30BATh MOJCIH JJI1 OOBSICHEHUS! CTPOCHUS
aTOMOB U MOJIEKYJL;

3) BJIaACHUC CUCTEMOM XMMHUUYECKMX 3HAHMU U YMCHHUC IIPUMCHATHL CUCTCMY
XUMHNYCCKUX 3HaHI/If/'I, KOTOpas BKIIIOYAaCT:

BaXHEMILIME XUMUYECKUE MOHATHS: XUMUUYECKUM AJIEMEHT, aTOM, MOJIEKYIa,
BEIIIECTBO, MPOCTOE U CJO0XKHOE BELIECTBO, OJHOPOJHAsI U HEOJHOPOJHAsI CMECH,
OTHOCHUTEJIbHBIE aTOMHAsi U MOJIEKYJISIpHAsh Macchl, KOJMYECTBO BEIECTBA, MOJIb,
MOJIIpHasi Macca, MOJISIpHbIA 00beM, OKCHUJI, KUCII0Ta, OCHOBAHUE, COJIb (CPEIHSs),
XUMHYECKash PEeaKIHs, PeaKklUd COCAMHEHUsS, PEaKIUU PAa3IOKCHHs, PEaKIHH
3aMEILEHUs, pEeaKuuu OoOMeHa, TemIoBod HA(PGEeKT peakuuu, 5K30- U
DHIOTEPMUYECKUE PEAKIMH, PACTBOP, MAaccoBas IO XMMHUYECKOTO JJIEMEHTa B
COCTMHEHHH, MaccoBas J0Js U MPOICHTHAs KOHIIEHTPAIUs BEIIeCTBa B PacTBOpE,
PO aToMma, SJEKTPUYECKHH CJIOW aToma, aTOMHas OpOMTaidb, paAuyCc aTroma,
BaJICHTHOCTh, CTETIEHb OKWCJICHHS, XUMHUYECKasl CBS3b, AIEKTPOOTPHUIATEILHOCTS,
NOJISIPHAs U HETIOJISIpHAsi KOBAJICHTHAS CBSI3b, MOHHASI CBSI3b, METAJUIMUECKAs CBSI3b,
KpUCTAJUIMUECKAs peuieTka (aTOMHas, WOHHAs, METaJUIMYecKas, MOJIEKYJISIpHas),
MOH, KAaTHUOH, AaHHMOH, OJJEKTPOJUT M HEIJIEKTPOJIUT, JJICKTPOIUTHYECKAS
JUCCOLMAIUS, PEaKIMU HMOHHOTO OOMEHa, OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIC
peaKiuu, OKHCIUTEIb M BOCCTAaHOBUTENb, OKHUCJICHHE M BOCCTAHOBJICHHE,
AIIEKTPOJIN3, XUMHUYECKOE paBHOBECHE, OOpaTHUMble M HEOOpaTUMBbIE pEaKLIHH,
CKOPOCTb ~XMMMYECKON peakiuH, KaTalau3aTop, NPeesibHO  JOMyCTHMAas
koHuentpanus (I11K), koppo3ust MeTanioB, CIiaBsl;

OCHOBOIIOJIArarolIMe  3aKOHbl ~ XWMHUHU: 3aKOH  COXPAHEHUsS  MAacCCHhI,
nepuoguueckun 3akoH [[.M. MenzgeneeBa, 3aKOH NOCTOSIHCTBA COCTaBa, 3aKOH
ABorazapo;
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TEOPUU XHMMH: ATOMHO-MOJIEKYJIIPHASI TEOPUS, TEOPUS IIEKTPOIUTHIECKON
JUCCOLMALINY, IIPEACTABICHHUS O HAy4YHBIX METOJAaX II03HAHUsS, B TOM YHCIIE
DKCIEPUMEHTAIIBHBIX M TEOPETUYECKUX METOJAX MCCIEAOBAaHUs BEIIECTB U
U3YYCHUS XUMUYECKUX PEaKIi;

4) mpencTaBiIeHUE O MEPUOJUYECKONM 3aBUCUMOCTH CBOMCTB XMMHUYECKHX
AJIEMEHTOB (paJnyC aTroMa, 3JIEKTPOOTPULIATENTLHOCTh), MPOCTBIX U CIOXKHBIX
BEIIECTB OT IMOJOXKEHUs dJeMeHTOB B llepuonuueckodt cucreme (B Majbix
NEepUOJaX M IIABHBIX MOJATPYIIIAX) U AJIEKTPOHHOIO CTPOEHHS aToOMa; YMEHHE
OOBSICHATH CBSI3b MOJOXKEHUS dJeMeHTa B [lepnoanyeckoil cuctemMe ¢ YuCIOBBIMU
XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XHMHMYECKHX JJIEMEHTOB (COCTaB W 3apsij
a1pa, OOmee YHUCIO  DJIEKTPOHOB),  pACIpPEACIICHUEM  BJEKTPOHOB IO
DHEPreTUYECKUM YPOBHSIM aTOMOB IIE€PBBIX TPEX IMEPHUOJOB, KAIHS W KAJIBLMS;
KJIACCU(PHUIIMPOBATh XUMUYECKUE FIEMEHTHI;

5) YMCHHUC KJIaCCI/I(l)I/ILII/IpOBaTB XUMHYCCKHUC OJBJICMCHTBI, HCOPTaHHYCCKHC
BCIICCTBA H XHMMHUYCCKHC pCaKIHH, OIPCACILATE BaJICHTHOCTb W CTCIICHDb
OKHCJICHHUA  XHUMHWYCCKHMX  JOJICMCHTOB, BH] XUMHYECKOM CBSI3U W THII
KpHCTaHHHqCCKOfI CTPYKTYPbI B COCAMHCHHUAX, 3apsaa HOHA, XapaKTCp CPCAbl B
BOJHBIX pacTBOpax BCIICCTB (KI/ICJ'IOT, OCHOBaHHﬁ), OKHUCIIUTCIIb u
BOCCTAHOBUTCIIb,

6) yMeHHe XapaKTepu30BaTh (U3MUECKUE U XMMUUYECKHE CBOMCTBA MPOCTHIX
BEIIECTB (KUCIOPOJ, 030H, BOJOPOJ, TpaduT, anmas, kpemHui, azor, docdop,
cepa, XJop, HATpUH, Kaaud, MarHui, KajdblUi, aJIOMUHUMN, JKEJI€30) U CIOXKHBIX
BEILIECTB, B TOM YKCJIE UX BOJHBIX PacTBOpPOB (BOJa, aMMHaK, XJIOPOBOAOPOI,
CEpPOBOJIOPO, OKCHUIBI U THUAPOKCU bl MeTauioB | - IIA rpynn, antomuHus, Meau
(IT), muuka, xenesza (II u II1), okcuawt yriepona (I u IV), kpemuus (IV), azota u
dbochopa (IIT u V), cepst (IV u VI), cepHucras, cepnas, a3oTucras, a3oTHas,
dbocdopHasi, yroapHas, KpeMHHEBasi KMCJIOTa U UX COJIM); YMEHHE POTHO3UPOBATh
U XapaKTEPU30BaTh CBOMCTBA BEUIECTB B 3aBUCMMOCTH OT UX COCTaBa U CTPOCHMUS,
MPUMEHEHHUE BEIIECTB B 3aBUCHUMOCTH OT UX CBOWMCTB, BO3MOKHOCThH MPOTEKAHUS
XUMHUUYECKUX TMPEBPAIICHUNA B PA3IUYHBIX YCIOBUSX, BIHSHUE BEIIECTB H
XUMHUUYECKUX TMPOLECCOB HA OPraHU3M 4YEJIOBEKa W OKPYKAIOUIYI MNPUPOIHYIO

cpeay,

7) YMEHHE COCTABJISITH MOJIEKYJIIPHBIE U MOHHBIE YPAaBHEHUS PEaKUUid (B TOM
YHCIIe peaKIUi HOHHOTO OOMEHA U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMIA),
WUIIOCTPUPYIOIIMX ~ XMMHUYECKHME  CBOMCTBA  M3YYEHHBIX  KJIACCOB/TPYIII
HEOPraHUYECKUX BEUIECTB, B TOM YHCIE NOATBEPKAAIOIINX TIE€HETHYECKYIO
B3aMMOCBSI3b MEXIY HUMU;

8) yMeHue BBIYUCIATH OTHOCUTEIBbHYIO MOJEKYISPHYIO U MOJISIPHYIO MacChl
BEILECTB, MAacCOBYIO JOJII0 XMMHYECKOTO 3JEMEHTa B COEIMHEHHH, MAaCCOBYIO
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A0JIF0 BCIICCTBA B PAaCTBOPC, KOJMYCCTBO BCHICCTBA U €TI0 MACCY, 00BeM ra3os,
YMCHHUC IIPOBOAUTH PACUCTHI IIO0 YPABHCHUAM XHUMHYCCKUX peaKHI/IfI N HaXOIHUTb
KOJIMYCCTBO BCUICCTBA, 00BeM U MACCy pCarcHTOB UJIH IIPOAYKTOB PCAKIINH;

9) BiajgeHWE OCHOBHBIMHM METOJAMHM HAy4YHOTO TMO3HaHUs (HaAOIOIEeHHE,
U3MEpPEHUE, DKCIEPUMEHT, MOJCIUPOBAaHUE) TPU U3YYCHUH BEIIECTB U
XUMHUYECKUX SIBIICHUN; YMEHUE CPOPMYIUPOBATH MPOOJIEMY U MPEAJIOKUTH MyTH
€€ pelIeHMs]; 3HaHHUEe OCHOB 0e30macHO padoThl C XMMHYECKUMHU BEIIECTBAMHU,
XUMHUYECKOU MOCyI0i 1 1a00paTOpPHBIM 000PYI0BAaHUEM;

10) HaJIMIUC TIPAKTHYCCKHUX HABBIKOB INNIAHUPOBAHHUA MW OCYHICCTBJICHUA
CIeaAyromux XuMHICCKHUX SKCIICPUMCHTOB!

M3YyUYCHHE U onucaHue (PU3NYeCKuX CBOMCTB BEIIECTB;

O3HaKOMJIEHUE ¢ (PU3NYECKUMU U XUMUUYECKUMU SIBJICHUSMU;

ONBITHI, WUTFOCTPUPYIOIIUE MPU3HAKU MPOTCKAHUS XUMHUYECKUX PEAKIUN;
U3Y4YEHHUE CIIOCOOOB pa3/ieNieHUs] CMECei;

MOJIYYEHUE KUCIIOPOJIa U U3YYEHHE €r0 CBOMCTB;

MOJIYYEHUE BOJAOPO/Ia U U3YYECHUE €TO CBOMCTB;

MOJIYYEHUE YIJIEKUCIIOTO ra3a U U3Y4Y€HUE €r0 CBOMCTB;

MOJIYyYEHUE aMMHUAKa U U3YUYE€HHUE €T0 CBOWCTB;

IIPUTOTOBJIICHUE PACTBOPOB C OIPEICIICHHON MAacCOBOW JOJIENM PACTBOPEHHOIO
BEILIECTBA;

WCCIICIOBAaHNE W OIMCAHUE CBOMCTB HEOPTraHUYCCKHX BEIECTB Pa3IMYHBIX
KJIACCOB;

NpPUMEHEHUE MHIUKATOPOB (JIaKMyca, METHIIOpaHka U (eHon(TanenHa) 1is
OIIpEeIeJIeHUs XapaKTepa Cpe/ibl B paCTBOpaxX KUCJIOT U LIeNoYei;

HN3Yy4YCHHUC BSaHMO)IeﬁCTBHH KHCJIOT C MfCTaJlllaMHu, OKCHIaMH MCTaJlJIOB,
PACTBOPUMBIMHU U HEPACTBOPUMBIMH OCHOBAHUAMM, COJIAMH,

IIOJIy4YE€HHE HEPACTBOPUMBIX OCHOBAHUM;
BBITECHEHUE OJTHOT'O METAJUIA IPYTUM U3 pacTBOpa COJIHM;
uccienoBaHue aM(pOTEPHBIX CBONCTB TMAPOKCUIOB aTIOMUHUS U [IMHKA;

pelIeHUe SKCIEePUMEHTAIbHBIX 3agad no Teme "OCHOBHBIE KIJIACChI
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HEOPTaHUYECKUX COCAUHEHUM";

peleHne OAKCIePUMEHTANBHBIX 3aad 1o TeMe "ODIEeKTPOJUTHYeCKas
nMccoruanus”;

pelieHne YKCIepUMEHTAIBHBIX 3a/1a4 1o TeMe "BaxkHelie HeMeTallIbl U X
coeauHEeHU",;

pelieHrne dKCIEePUMEHTAIBHBIX 3a/1ad Mo Teme "BakHeline MeTaibl U uX
coeauHEeHU",;

XUMUYECKUE OKCIEPUMEHTHI, WIUIIOCTPUPYIOIMNE TPU3HAKKA TPOTEKAHUS
peakIuii HOHHOTO OOMEHa;

KAUeCTBEHHbIE PEAKIUU HAa MPHUCYTCTBYIOIIHE B BOAHBIX PAaCTBOPaxX HOHBIL:
xJjopua-, opomua-, moaua-, cyibdar-, (ocdar-, kapOboHaT-, CHUIMKAT-aHHOHBI,
TUAPOKCH]I-MOHBI, KATUOHBI AMMOHHSI, MarHus, KaJlbLUs, aTlOMUHUS, *Kene3a (2+)
u xene3a (3+), menu (2+), HUHKa;

YMCHHUC IIPCACTABJIATL PC3YJIbTAaTbl OJSKCIICPUMCHTA B (bopMe BBIBOJOB,
JOKa3aTCIbCTB, I‘pa(bI/IKOB )51 Ta6J'II/II_I " BBIABJEATD OMIIMPHYCCKHUC 3dKOHOMCPHOCTH,

11) BnageHume mnpaBwiaamMu Oe3omacHOro oOpalieHuss C  BEIIECTBAMH,
WCIIOJB3YEMBbIMH B TIOBCEHEBHOM J>KM3HU, IIpaBUJIaMH TIOBEACHUS B IEJIAX
cOepeKeHUsT 370pPOBbSl M OKPYKAIOIIeH MPUPOJHON Cpeabl; MOHMMaHHE Bpesa
(ormacHOCTH) BO3JCHCTBUS Ha JKHBBIC OPTaHW3MBI OIPEACICHHBIX BEIIECTB,
CIIOCOOOB  YMCHBIIICHUS W TPEJOTBpAICHUS WX BPEIHOTO BO3ICHCTBHS;
MMOHMMAaHUE 3HAYEHUS KUPOB, OCITKOB, YIJICBOIOB /ISl OPTaHU3Ma YeIIOBEKa;

12) BrnageHue OCHOBAMHM XMMHYECKOW I'PaMOTHOCTH, BKJIHOYAIOUIEH yMEHHUE
NPaBUJIBHO HCIIOJIb30BaTh M3YUYEHHBIE BEIECTBA M Marepuanbl (B TOM YHCIIE
MUHEpalbHble YIOOpEHUs, METAJUIbl M CIUIaBbl, NPOAYKTHl TMEepepadOTKH
IPUPOAHBIX UCTOYHUKOB YTJI€BOAOPOIOB (YIilsi, IPUPOAHOTO ra3a, HeTH) B OBITY,
CEJIbCKOM XO03sI1ICTBE, HAa IPOU3BOICTBE;

13) ymeHMe yCTaHABIMBATh CBS3W MEXAY peadbHO HAOII0IaeMbIMU
XUMHUYECKUMH SIBJICHUSIMH W TPOLIECCAMU, MPOUCXOASIIMMU B Makpo- H
MUKPOMHUpPE,  OOBSICHATH  MPUYMHBI  MHOTOOOpa3usi  BEIIECTB,  YMEHHUE
WHTETPUPOBATH XUMHUUECKUE 3HAHUS CO 3HAHUSMHU JIPYTUX YICOHBIX TIPEIMETOB;

14) npencraBnenue o chepax nmpohecCHOHATBHON JESTEIHHOCTH, CBA3aHHBIX
C XUMHEW M COBPEMEHHBIMH TEXHOJOTHUSIMU, OCHOBAHHBIMH Ha JOCTHKEHUSX
XUMHUYECKON HAyKH, YTO MO3BOJUT OOYYarOIIMMCA paccMaTpUBaTh XMMHIO Kak
chepy cBoeit Oyayiel mpodeccuoHaIbHON AESITEILHOCTH U C/eIaTh OCO3HAHHBIN
BBIOOp XUMMHUHU Kak NpOo(UIBLHOTO MpeaMeTa MpHU Mepexoie Ha YPOBEHb CPEAHEro

oO1iero oOpa3oBaHus;
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15) Hanmuue ombiTa pabOTHl C PA3TUYHBIMA WCTOYHHKAMU WH(GOPMAIIH TI0
XUMUM (HayyHass W HAy4HO-TIOMYJSipHAs JHUTeparypa, CIOBapH, CIPABOYHUKH,
MHTEPHET-PECYpPChl); yMEHUE OOBEKTUBHO OIICHMBATh MH(GOPMAIIMIO O BEIECTBAX,
UX MPEBpALICHUSX U MPAKTUYECKOM MPUMEHEHUHU.
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
No 11/ HaumeHoBaHue pa3iesioB U TeM Koanuecrno yacos dyeKkTpoHHbIe (LM POBbLIE)
) NPOrpamMMbl Bcero o0pa3oBaTejibHbIE PeCypPChI
XuMmus — BakHas 001acTh _
1 €CTECTBO3HAHUSI U MPAKTHYECKOU 5) https://resh.edu.ru/subject/29/
JeSTEeILHOCTH YeJIOBEKa
2 BelmecTsa i XUMHUECKHE PeaKIH 15 https://resh.edu.ru/subject/29/
3 Bosnyx. Kucnopo. TomsTie 06 okcHax 5 https://resh.edu.ru/subject/29/
4 Bonopoa. Ilonsitue 0 KUCIOTaX U CONAX 5 https://resh.edu.ru/subject/29/
5 KonuuecTBeHHBIE OTHOIICHUS B XUMHUH 4 https:/resh.edu.ru/subject/29/
6 Bona. Pacteopsr. ITonsTue 00 5 https://resh.edu.ru/subject/29/
OCHOBaHMSIX
7 OCHOBHBIC KTaCChI HEOPraHMYCCKUX 11 https://resh.edu.ru/subject/29/
COEMHEHHI
[Tepuonnueckuii 3akoH u [leprnonnueckas )
8 CUCTEMA XUMHUYCCKUX DJICMCHTOB 7 httpS://reSh'edu'rU/SUbIECUZQ/
. . MenneneeBa. CTpoeHue atoma
9 Xummdeckas cBssb. OKHCITUTENBHO- 8 https://resh.edu.ru/subject/29/
BOCCTAHOBUTEIbHBIE PEAKIIUU
10 PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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9 KJIACC

Ne HanmeHnoBaHue pa3je/ioB U TeM KosmuecTBo yacos JJyieKTPpOHHBIE (HU(pPOBbIE)
n/m NMPOrpaMMblI Bcero o0pa3oBaTebHbIe PeCypChl
1 Honroperthe i yriyouerue siatnit 5 https://resh.edu.ru/subject/29/
OCHOBHBIX Pa3JIesioB Kypca 8§ Kiiacca
5 OCHOBHUBIC 3aKOHOMEPHOCTH XUMUYECKHUX 4 https://resh.edu.ru/subject/29/
peakuui
3 SHCKTPOMATHICCKA AHCCOLHAILL. 8 https://resh.edu.ru/subject/29/
XUMHUYECKUE PEAKIIMU B PACTBOpaAX
4 Obuias XapaKkTepHCTHIA XHMHHCCKIX 4 https://resh.edu.ru/subject/29/
aneMeHToB VIIA-rpynmel. ["aorensr
OO01ast XxapaKTEpPUCTHKA XUMHUYECKUX
5 anemeHTOB VIA-Tpymmel. Cepa u eé 5 https://resh.edu.ru/subject/29/
COCIIMHEHUS
OO0mias XxapakTepuCcTUKa XUMHUECKUX
6 a5eMeHTOB VA-Tpymisl. A30T, pochop u ux 7 https://resh.edu.ru/subject/29/
COCIIMHEHUS
OO0mas XxapakKTepuCTUKa XUMHUECKUX
7 snemeHToB [VA-rpynmsl. Yriepoa u 8 https://resh.edu.ru/subject/29/
KPEMHHUU ¥ UX COCTUHCHUS
OO6mmue cBO¥CTBa METAIIIOB 4 https://resh.edu.ru/subject/29/
9 Baxkuelimme MeTauibl U X COEIUHEHUS 16 https://resh.edu.ru/subject/29/
10 BemecTBa 1 Matepualsl B )KU3HH YeJIOBEKa 3 https://resh.edu.ru/subject/29/
11 PesepBHOe Bpems 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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HOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
No Tema Kon-Bo 20P, IIOP
n/a 4acoB
1. IIpeamer xumun. Poib XMMHH B JKH3HM YellOBeKa. Tela M BEINECTBA. 2 https://resh.edu.ru/subject/29/
dusnyeckne CBOMCTBA BEIIECCTB.
2. ArperaTHoe cocTosiHue BemiecTB. IToHATHE 0 METOHax IO3HAHMSA B XHUMHUH. 2 https://resh.edu.ru/subject/29/
Xumus B cucreMe Hayk. Yucteie BemecTBa 1 cMecu. Crioco0bl pasaeieHus
cMecei.
3. ATOMBI W MOJIEKYJbl. XUMHYECKHE 3IeMEeHThl. CHMBOJIBI XHMHYECKHX 2 https://resh.edu.ru/subject/29/
a5eMeHTOB. IIpoCThiE W CIOKHBIE BEMIECTBA. ATOMHO-MOJIEKYIISPHOE
yUYEHHE.,
4. Xumuueckas (opmyna. BaleHTHOCTh aTOMOB XHMHYECKHX 3JICMEHTOB. 2 https://resh.edu.ru/subject/29/
3aKOH IMOCTOSHCTBA cocTaBa BeliecTB. OTHOCUTENbHAS aTOMHas Macca.
OtHOcHTENbHAs MOJIEKYJIIpHAs Macca. MaccoBass 0 XHMHYECKOTO
3JIEMEHTA B 2COCIVUHEHNH.
5. DdusnYECKre ¥ XUMHUYECKUE SBJICHHS. XUMHYECKas PEaKiust U €€ MPU3HAKH. 2 https://resh.edu.ru/subject/29/
3aKOH  COXpPAaHEHHMS  MACChl  BEIIECTB. XUMHYECKHE  yPaBHEHUSI.
Knaccudukaius XuMHUIECKUX PeaKiuil.
6. XUMHYECKHH SKCICPHUMEHT: 3HAKOMCTBO C XHMHYECKOW MOCYIOH, ¢ 2 https://resh.edu.ru/subject/29/
npaBwiaMd  paboTel B Jaboparopud M npuéMamMu  OOpalieHHs C
71a60PaTOPHBIM 000PYAOBaHUEM.
7. Cocras BO3IyXa. 2 https://resh.edu.ru/subject/29/
8. Croco0bI oTy4YeHus! KHCJIOPOAa B Ta00OPAaTOPUU U IIPOMBIIUICHHOCTH. 2 https://resh.edu.ru/subject/29/
9. TemnoBoit 3PeKT XUMHUUECKOH peakiiu, TEPMOXHUMHUYECKUE YPaBHEHUS, 2 https://resh.edu.ru/subject/29/
9K30- U SHIOTEPMHUYECKHE PEAKIIUH.
10. Haxoxnenue Bomopoaa B npupoje, GpU3NYECKue U XUMUYECKHE CBOHCTBA, 2 https://resh.edu.ru/subject/29/
PUMEHEHHE, Coco0bl mosryueHus. Kuciorsl u cosm.
11. KonmuectBo BemectBa. Mok, MonsipHass Macca. 3akoH ABOTraupo. 2 https://resh.edu.ru/subject/29/
MoutsipHbIii 00bEM ra3oB. PacuéThl 10 XUAMUYECKUM YPABHEHHUSIM.
12. dusndeckue cBO¥cTBa BojbI. Boja kak pacTBopuTens. PacTBopsr. 2 https://resh.edu.ru/subject/29/
13. Kitaccugukarus HEOPraHUUECKUX COSANHECHUIA. 2 https://resh.edu.ru/subject/29/
14. OcHoBanus. Kitaccugmkanuys oCHOBaHHUIA. 2 https://resh.edu.ru/subject/29/
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15. Kucnotel. Knnaccubukariys Kucior. 2 https://resh.edu.ru/subject/29/

16. Comu. Homenknatypa cosei. 2 https://resh.edu.ru/subject/29/

17. XUMHUYCCKUH HKCIIEPUMEHT: KAueCTBCHHOE OIPE/ICIICHHE COACPIKAHUS 2 https://resh.edu.ru/subject/29/
KUCJIOPOZa B BO3/yX€; MOTy4YeHHE, COOMPaHHe, PACTIO3HABAHKIE U H3yUYCHHE
CBOMCTB KHCJIOPOJIA.

18. [TepBbie MOMBITKH KiIacCH)UKAIMKM XHUMHUYSCKHX 3JieMeHTOB. [loHsTHe o 2 https://resh.edu.ru/subject/29/
IPYIIax CXOHBIX JIEMEHTOB.

19. Iepromuueckuii 3akon. IleprHoanueckas CHCTEMa XMMHUYECKHX DJIEMEHTOB 2 https://resh.edu.ru/subject/29/
. Y. Menneneena.

20. CTpoeHHEe 9JIEKTPOHHBIX O00O0JIOYEK aTOMOB IMEepBbIX 20 XHMHUYECKUX 2 https://resh.edu.ru/subject/29/
sneMeHToB [lepunonnueckoit cuctemsl M. M. Menaeneesa.

21. 3aKOHOMEPHOCTH HM3MEHEHHs pajnyca aTOMOB XHMHYECKHX 3JIEMEHTOB, 2 https://resh.edu.ru/subject/29/
METAJUTHYECKUX U HEMETAUIMUECKUX CBOMCTB M0 TPYIIIaM U IIEPHOIaM.

22. Xumuueckass CBsi3b. KoBaneHTHas (MOJIsIpHAsE W HEMOJISPHAs) CBSI3b. 2 https://resh.edu.ru/subject/29/
DIIEKTPOOTPHUIIATETBHOCTh XUMHIECKHX JIEMEHTOB. IOHHAs CBS3b.

23. Crenenb  okucieHHs.  OKHCIMTEILHO-BOCCTAHOBUTENBHBIC — PEAKIIUH. 2 https://resh.edu.ru/subject/29/
ITporiecchl OKUCIICHHS  BOCCTaHOBIICHHUs. OKUCIUTEIN M BOCCTAHOBHTEIIH.

24. XUMHYECKHI DKCIICPUMEHT: HW3y4eHHe OOpa3loB BEUICCTB METAIOB H 2 https://resh.edu.ru/subject/29/
HEMETaJLIOB.

25. OOmue ecTecTBEHHO-HAYYHBIC TIOHATHUS: HAYYHBIN (aKT, THUIIOTE3a, TEOPHS, 2 https://resh.edu.ru/subject/29/
3aKOH, aHajM3, CHHTE3, KIacCU(UKALus, MEPHOJUIHOCTh, HaOJIIOJCHHE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, H3MEPEHUE, MOJIEIb, SIBIICHHUE.

26. dusvka: MaTepHsi, aroM, OJJEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIHI, 2 https://resh.edu.ru/subject/29/
M30TOIIBI, PAJANOAKTUBHOCTD, MOJICKYJIA, IEKTPUYSCKUIl 3apsi], BEIIECTBO,
Teno, 00BEM, arperaTHoe COCTOSIHHE BEIIECTBAa, Tra3, (U3HYECKUEC
BEJIMYMHBI, CTHHUIIBI K3MEPEHHs, KOCMOC, TTaHeThI, 38E3/161, COHIIE.

27. Buosorus: horocunres, apixanue, ouocdepa. 2 https://resh.edu.ru/subject/29/

28. Ieorpadus: armocthepa, ruapocdhepa, MHHEpalbl, TOPHBIE TOPO/IbI, 2 https://resh.edu.ru/subject/29/
0JIE3HbIE MCKOIAEMBbIE, TOIIMBO, BOJHBIE PECYPCHI.

29. [MpakTH4yecKkue padboThI 11 https://resh.edu.ru/subject/29/

30. Hrorosas koHTposbHas padoTa 1

O0111ee KOJMYECTBO YacOB 110 MPOrpaMme 68
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9 KIIACC

Ne Tema Koun-Bo 20P, LIOP
/0 4acoB

1. [Teproanyeckuii 3akoH. [lepuoauueckas cUCTEMa XUMHUYECKUX DJICMEHTOB 2 https://resh.edu.ru/subject/29/
. 1. MenneneeBa. CTpoeHHE aTOMOB.

2. CrpoeHre BeIIecTBa: BBl XMMHUYECKOH CBS3M. THIBI KPUCTAINIMYECKHX 2 https://resh.edu.ru/subject/29/
PEUIETOK, 3aBUCUMOCTb CBOMCTB BELIECTBA OT TUNA KPUCTAIMYECKOU
PELIETKU ¥ BUJIa XUMHUUYECKOU CBS3H.

3. Kiraccuukanus 1 HOMEHKJIATypa HEOPraHUUECKHUX BEIICCTB. 2 https://resh.edu.ru/subject/29/

4, Kraccuukanuys XMMUYECKUX PEAKIHiA 10 Pa3IMYHBIM PH3HAKAM 2 https://resh.edu.ru/subject/29/

5. [ToHsITHE O CKOPOCTH XMMHYECKO#H peakuuu. [ToHsiTne 00 0OpaTUMBIX U 2 https://resh.edu.ru/subject/29/
HEOOPATHMBIX XMMHUYCCKUX PEaKIIHsX.

6. [ToHsiTHE O TOMOTEHHBIX M TeTEPOTCHHBIX peakuusx. I[loHATHE O 2 https://resh.edu.ru/subject/29/
XUMHYECKOM PAaBHOBECHH.

7. ®DakTOpPhI, BIUSIOIIAE HA CKOPOCTh XUMHYECKOW PEAKIUH M IOJIOKECHHE 2 https://resh.edu.ru/subject/29/
XUMHYECKOTO PABHOBECHSI.

8. OKHUCITUTENBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUK, JJCKTPOHHBIA  OayaHC 1 https://resh.edu.ru/subject/29/
OKHCJIMTEbHO-BOCCTAHOBUTEILHOM PEaKIIIH.

0. Teopus ANIEKTPOIUTHYECKON JIUCCOLIMALINH. DJIEKTPOTHUTHI " 2 https://resh.edu.ru/subject/29/
HEIJIEKTPOJIUTHI. KaTHOHBI, aHHOHBI.

10. Peakumu wnOHHOTO OOMeHa. YCIOBUSI NpPOTEKAHUS PEaKIMidi HOHHOTO 2 https://resh.edu.ru/subject/29/
0o0OMeHa, MOJTHbIE M COKpAIIEHHbIE HOHHBIE YPaBHEHHS PEAKIIUH.

11. XUMHYECKHIA SKCIIEPHUMEHT: 03HAKOMJIICHHE C MOJEISIMUH KPUCTAIUTHIECKHX 2 https://resh.edu.ru/subject/29/
PenIéToK HEOPraHMYECKUX BEIIECTB — METAJUIOB M HEMETAJLIOB.

12. O6miass xapakTepucTHKa TajgoreHoB. OCOOEHHOCTH CTPOEHHs aTOMOB, 2 https://resh.edu.ru/subject/29/
XapaKTEePHbBIE CTCIIEHN OKHMCIICHUSL.

13. Oo6mas xapakrepucTtka 3meMeHToB VIA-rpymmbel. OcoOeHHOCTH CTPOCHHS 1 https://resh.edu.ru/subject/29/
aTOMOB, XapaKTEPHbIC CTCIICHU OKHCIICHHUSL.

14. CrpoeHre u (U3MYECKHE CBOWCTBA MPOCTHIX BEIIECTB — KHUCIOPOAA H 2 https://resh.edu.ru/subject/29/
cepbl. AJUIOTPONHbBIE MOTHMDUKAIIMH KHCIOPO/a U CEPBL.

15. OOmas xapakrepucTrka eMeHToB VA-rpymnmnbl. OCOOCHHOCTH CTPOCHHS 2 https://resh.edu.ru/subject/29/

ATOMOB, XapaKTCPHBIC CTCTICHU OKHCJICHUS.
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16. A30T, pactpocTpaHeHHe B PUPOAE, HU3NUSCKUE U XUMHUYECKHUE CBOWCTBA. 2 https://resh.edu.ru/subject/29/
KpyroBopor a3ora B mpupoe.

17. dochop, ammorponHble Moampukanuu  (ocdopa, (uU3NUECKHE U 1 https://resh.edu.ru/subject/29/
XUMUYECKUE CBOMCTBA.

18. Oo6mias xapakrepructika 3meMeHToB |V A-rpynmsl. OCOOEHHOCTH CTPOSHUS 2 https://resh.edu.ru/subject/29/
aTOMOB, XapaKTEPHbIC CTCTICHH OKHUCIICHHUSI.

19. VYraepon, aIOTPOIHbIE MOTU(GHMKALNK, PaclpOCTPAHEHHE B IPUPOJE, 2 https://resh.edu.ru/subject/29/
¢bu3nUecKre U XUMHIECKHE CBOMCTBA.

20. [lepBoHauyanbHbIe  MOHATHA 00  OPraHMYECKMX  BEINECTBAX  Kak 1 https://resh.edu.ru/subject/29/
0 COCTMHEHHMSX YTIIepO/Ia.

21. Kpemuuii, ero ¢u3uyeckue W XUMHUYCCKHE CBOWCTBA, IOJy4CHHE U 2 https://resh.edu.ru/subject/29/
npumMenerne. CoeTMHCHUsI KPEMHUSI B IPUPOJIE.

22. XMMHYECKHI SKCIICPUMEHT: H3yUeHHEe 00pa3loB HEOPraHMYECKUX BEIICCTB, 2 https://resh.edu.ru/subject/29/
CBOICTB COJIIHOM KHCJIOTBI; IPOBEICHHE KAYECTBEHHBIX pEakUUid Ha
XJIOPU/I-HOHBI ¥ HAOJIO/ICHUE TIPU3HAKOB UX MPOTCKAHMSI.

23. OO0r111ast XapaKTePUCTHKA XUMUIECKHUX JIEMEHTOB. 2 https://resh.edu.ru/subject/29/

24, Ilenouynblie METAIUIEL. 2 https://resh.edu.ru/subject/29/

25. [Ien04HO3eMENBHEIE METAILILI MATHUI U KAIIBIUIA. 2 https://resh.edu.ru/subject/29/

26. AnroMuHHI. 2 https://resh.edu.ru/subject/29/

27. Keneso. 2 https://resh.edu.ru/subject/29/

28. XUMHYECKHH SKCIEPUMEHT: O3HAaKOMJIGHHE ¢ o0pa3liaMH METaulOB | 2 https://resh.edu.ru/subject/29/
CILJIABOB, MX (PU3HYECKHUMH CBOUCTBAMH.

29. HoBble Marepwanbl © TEXHOJOrWH. BemmectBa ©  Marepuaibl B 2 https://resh.edu.ru/subject/29/
TOBCEJHEBHOM KU3HU YEJIOBEKA. XHUMMUS U 3]I0POBLE.

30. [TpupoJHbIE HCTOYHUKH YTIIEBOAOPOIOB. 2 https://resh.edu.ru/subject/29/

31. XUMHYECKHI OSKCIEPUMEHT: H3y4deHHe O0pas3lloB MarepuaioB (CTEKIIO, 2 https://resh.edu.ru/subject/29/
CIUTaBBI METAJUIOB, MTOJIMMEPHbBIE MaTePUAaIbI).

32. OOmive ecTeCTBEHHO-HAYYHBIE TMOHSTHA: HAYYHBIH (DaKT, TMIIOTE3a, 3aKOH, 2 https://resh.edu.ru/subject/29/
TEOpHsl, aHAIN3, CHUHTE3, KIaCCU(UKALUS, MEPHOTUIHOCTh, HAOIIOCHHE,
AKCIICPUMEHT, MOJICIIMPOBAHKE, H3MEPEHUE, MOJICIIb, SIBJICHHE, TAPHUKOBBIH
3¢ (deKT, TEXHOJOTHUS, MaTEPUAITBI.

33. dusnka: MaTepHsi, aroM, ODJIEKTPOH, IPOTOH, HEUTPOH, WOH, HYKJIHI, 2 https://resh.edu.ru/subject/29/

M30TOIBI,  PaAMOaKTUBHOCTb,  MOJIEKYJa,  OJIEKTPUUECKHHA  3apsf,
MPOBOJJHUKH, TMOJYNPOBOJIHUKHU, JHAIEKTPHKU, (OTOIIEMEHT, BEIICCTBO,
Teno, 0O0BEM, arperaTHoe COCTOSIHAE — BelIecTBa, Ta3, pPacTBOp,
pacTBOPUMOCTb, KpUCTAIMYECKasl peméTKa, CIUIaBbl, (QHU3HUYECKHE
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BEJMYMHBI, CIUHUIBI H3MEPEHUS, KOCMHUYECKOE MPOCTPAHCTBO, IUIAHETHI,
3B€3/161, COJHIIE.

34, Bromorus: ¢orocunres, apixaHue, omocdepa, PKOCHCTEMA, MHUHEpPAIILHBIE 2 https://resh.edu.ru/subject/29/
yI00pEHNUs, MUKPORJIEMEHTBI, MAKPO3JIEMEHTBI, TUTATEIbHBIE BEIIECTBA.

35. T'eorpadus: armochepa, ruapochepa, MHUHEpANbl, TOPHBIC MTOPOIH, 2 https://resh.edu.ru/subject/29/
MOJIE3HBIC HCKOTIAEMbIE, TOTUTHBO, BOJHBIE PECYPCHI.

36. Hroroeast KOHTpOJIbHAS paboTa 2

O0111ee KOJMYECTBO YaCOB IO MPOrpaMMe 68
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* 'abpuensn O.C., OctpoymoB WN.I'., Cnagkos C.A. Xumusi. 8 kiacc. bazoBsiit
ypoBeHb. MockBa. AkiinoHepHoe o0mectBo «M3aarenbetBo «IIpocBemenne,
2023

» 'abpuensu O.C., OctpoymoB N.T'., CnagkoB C.A. Xumusi. 9 knacc. bazoBbrit

ypoBeHb. MockBa. AkimonepHoe odmiectBo «M3marensctBo «lIpocBemnienuey,

2023

METOJUYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://resh.edu.ru/subject/29/
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