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I[TOACHUTEJIbHAA 3AIINCKA

Pabouass mporpaMMa mo XuMHM ISl oOydaroumuxcs 8-9 KiaccoB COCTAaBIIEHa Ha OCHOBE
TpeboBanuil K pe3ysbTaTaM OCBOECHHSI OCHOBHOI 00pa30BaTelbHON MPOrpaMMbl OCHOBHOIO
oOuiero oopazoBaHus, MpeACTaBICHHbIX B DeiepaaIbHOM TOCYIapCTBEHHOM 00pa30BaTeIbHOM
CTaHJapTe OCHOBHOIO o0OIIero o0pa3oBaHMs, C Y4E€TOM pacHpeleiCHHBIX M0 KiaccaM
MPOBEPsIEMbIX TPeOOBAHUI K pe3yJibTaTaM OCBOEHHUSI OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMBbl
OCHOBHOTO 00miero o0Opa3oBaHUs W 3JEMEHTOB COJIEP)KAHMS, TPEJICTABICHHBIX B
YHuBepcallbHOM KoJau(pUKaTOpe MO XUMHUHU, a Takke Ha ocHOBe [IpumepHON mporpammbl
BOCHUTAHMUS OOYyYaroOIMXCS MPU IMOJYYEHHH OCHOBHOIO OOIEro oOpa3oBaHUsA U C YYETOM
Konuenuuu npenonasanusi yaueOHOro npeamera «XuMus» B 00pa30BaTeIbHBIX OPraHU3aLUAX
Poccuiickoit denepannu, peann3yux OCHOBHBIE 00111e00pa3oBaTeibHble MPOorpamMmsl (yTB.
Pemiennem Komnernn Munnpocsemienns Poccun, mporokosn ot 03.12.2019 N I11K-48H).

OBLIAA XAPAKTEPUCTUKA YUYEBHOI'O ITPEJIMETA «XUMU»

Bxuan yue6HOrO npenmera «XuMus» B JOCTHKEHUE 11eTIei OCHOBHOTO 00IIIero 00pa3oBaHUs
0o0yCIIOBJIEH BO MHOTOM 3HAa4€HHEM XMMHYECKOW HayKd B IMO3HAHUU 3aKOHOB MPHUPOJBI, B
pPa3BUTUHU TNPOU3BOAUTENBHBIX CHJI OOIIECTBA M CO3/JaHUM HOBOM 0a3zbl MaTepHaTbHOMN
KYJbTYPBHIL.

XuUMHS Kak 3JIEMEHT CUCTEMBl €CTECTBEHHBIX HAyK pPaclpOCTpaHHIIa CBOE BIMSHHE Ha BCE
00JacTH 4eI0BeYeCKOro CyIIeCTBOBaHUS, 3a/1ajjla HOBOE BHJICHUE MHPA, CTaJla HEOTHEMIIEMbIM
KOMITIOHEHTOM MUPOBOH KYJIbTYpbl, HEOOXOIUMBIM YCIOBHEM KU3HU OOLIECTBA: 3HAHUE XUMUHU
CIIY’)KHUT OCHOBOW Ui (OpMHUPOBAHUS MHUPOBO33PEHUSI YEIOBEKa, €ro IMpeACTaBlIeHUN O
MaTepHabHOM €IMHCTBE MHUPA; BAXKHYIO POJIb UTPAIOT (POPMHUpPYEMbIe XUMHUEH MpeCTaBICHUS
O B3aMMOINPEBPALICHUSAX SHEPTUU U 00 3BOJIOLMHU BELIECTB B MPUPOJE; COBPEMEHHAs XUMUS
HalpaBJIeHa Ha pelIeHHe TII00albHBIX MPOOJIEeM YCTOMYMBOIO pa3BUTHS YE€IOBEUECTBA —
CBIPBEBOM, DJHEPreTUYECKOM, TMHUIEBOM © HAKOJOTHYECKOW 0e30macHOCTH, MpodsieM
3/paBOOXPaHEHUS.

B ycnoBusix BozpacTaroniero 3Hau€Hus: XMMUHU B )KU3HHU OOLIECTBA CYIIECTBEHHO MOBBICUIIACH
pOJIb XMMHUYECKOro oOpa3oBaHus. B miaHe couumanu3anuy OHO SIBJISETCS OJHUM M3 YCIOBHMA
(dbopMUpOBaHUS UHTEIIEKTA JIMYHOCTH U TAPMOHUYHOTO €€ pa3BUTHSI.

CoBpeMEHHOMY 4YeNOBEKY XHMMHUYECKHE 3HAaHUS HEOOXOIUMbI JJisi NpPHOOpETEeHHUs
OOUIEKYJIbTYPHOI'O YPOBHS, O3BOJISIONIETO YBEPEHHO TPYJIUTHCA B COIIMYME U OTBETCTBEHHO
y4acTBOBaTb B MHOTO0OpA3HOM KHU3HU OOIIECTBa, I OCO3HAHUS BAXKHOCTU Pa3yMHOTO
OTHOILIEHHUS K CBOEMY 3J0POBBIO U 3J0POBbIO APYIUX, K OKPYXKAIOLIEH IPUPOJHON cpeae, It
IPaMOTHOTO TIOBEJICHUS MPU UCTIOIb30BAHUU PA3IMYHbIX MaTepUaioB U XMMHUYECKHX BEILECTB
B IIOBCEIHEBHOM JKU3HU.

XumMuueckoe 00pa3oBaHUE B OCHOBHOM IIKOJIE SIBJIIETCS 0A30BBIM MO OTHOIIIEHUIO K CHCTEME
o0uiero XxuMuuyeckoro oOpazoBaHus. [lo3ToMy Ha COOTBETCTBYIOIIEM €My YpPOBHE OHO
peanu3yeT MpHCyUIe O0IIeMY XMMHYECKOMY OOpa30BaHUIO KIIOUEBbIE IIEHHOCTH, KOTOpHIE
OTPaXAIOT TOCYAAPCTBEHHBIE, OOIIECTBEHHbIE W WHAMBHAyaJbHBIE MOTPEOHOCTH. IDTHUM
OTIpeNieNsieTCs CYIHOCTh OOIIel cTpaTeruu 00y4eHus, BOCIUTAHUS U PAa3BUTHS 00ydarOnXCs
CpelICTBaMU y4eOHOTO MpeaMeTa « XUMUS.

Nzydenne mpemmera: 1) crocoOCTByeT peanu3allid BO3MOXHOCTEH JJIsi CaMOpPa3BUTHUS H
(dbopMUpoOBaHUS KyIbTYphl JUYHOCTH, €€ 001eil u pyHKIMOHATBLHONW TPAMOTHOCTH; 2) BHOCUT
BKJIaJl B (DOPMHUPOBAHUE MBIIUICHUS U TBOPYECKUX CHOCOOHOCTEH MOJPOCTKOB, HaBBIKOB UX
CaMOCTOSITEIbHONW  y4yeOHOW JESITeNbHOCTH, HKCIEPUMEHTAIBHBIX W HCCIE0BATEIbCKUX
YMEHUH, HEOOXOJUMBIX KaK B IOBCEIHEBHOM JKU3HU, TaK U B NPOPEeCcCHOHATBHOM



NEeSTENbHOCTH; 3) 3HAKOMUT CO CNEUU(PUKON HAYYHOTO MBIIUICHHUS, 3aKJIaJbIBAET OCHOBBI
LIEJIOCTHOTO B3IV HA €JUHCTBO IIPUPOJBI M YEIIOBEKA, SIBISETCA OTBETCTBEHHBIM 3TAllOM B
(OpMHUPOBaHUHM E€CTECTBEHHO-HAYYHOH TI'PaMOTHOCTH THOJPOCTKOB; 4) CHOCOOCTBYET
(GbOpMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-HAYUHBIM 3HAHUSIM, K MPHUPOAE, K
YeJI0BEKY, BHOCUT CBOM BKJIAJ] B 9KOJIOTUYECKOE 00pa30BaHUE IKOJIHLHUKOB.

HazpanHble HampaBieHuss B 00yYEHUH XUMHUU OOECIEUMBAIOTCS CIEUU(DUKON CONIep KaHUS
npeaMeTa, KOTOPBIN SBISETCS MeIarorHYecKy alallTHPOBAHHBIM OTpaKeHHEM 0a30BOM HayKu
XUMUU Ha ONPEIeIEHHOM dTare €€ pa3BUTHSL.

Kypc XuMum OCHOBHOW WIKOJIBI OpPUEHTHUPOBAH HAa OCBOEHHE OOYYaIOIIMMUCS OCHOB
HEOPraHMYECKOW XMMHHM U HEKOTOPBIX MOHATUA M CBEAECHUA 00 OTIENbHBIX OOBEKTaX
OpraHUYEeCKON XUMUHU.

CrtpykTypa coaepxaHus npeamera chopMHpOBaHA Ha OCHOBE CHCTEMHOIO MOJXOJa K €ro
nzydeHuto. CoJiepkaHue CKIAAbIBAETCA W3 CUCTEMBI MOHATHH O XMMHUYECKOM 3JIEMEHTE U
BEIIECTBE U CHCTEMBbl IMOHATUH O XUMHUYECKOW peakiuu. OOe 3T CHUCTEMBI CTPYKTYPHO
OpraHM30BaHbI 110 MPUHLHUITY TIOCIIEI0BATEILHOTO PA3BUTHUS 3HAHUN HA OCHOBE TEOPETUUECKUX
MIPEACTABICHUN pa3HOIO YPOBHS: AaTOMHO-MOJIEKYJISIDHOTO YYE€HHMS KaK OCHOBBI BCETO
ecTecTBO3HaHusA, ypoBHs [lepnogndeckoro 3akona J[. . MenneneeBa kak OCHOBHOTO 3aKOHA
XUMHHM, Y4YEHUS O CTPOCHMM aToMa M XHUMHYECKOW CBsI3W, TMpeACTaBlIeHUN 00
ANEKTPOJIUTUUECKOM JIMCCOLMAllMM  BEIIECTB B  pacTBOpax. TeopeTndeckue 3HaHUS
paccMaTpUBaIOTCS Ha OCHOBE OSMIIMPUYECKH TMOJYYEHHBIX M OCMBICICHHBIX (DAKTOB,
Pa3BHUBAIOTCS TOCJIEIOBATENIBHO OT OJIHOTO YPOBHA K JPYrOMY, BBIMOJHSS (DYHKIHH
OOBSICHEHUSI W TPOTHO3UPOBAHHS CBOMCTB, CTPOEHUS W BO3MOXKHOCTEH MPAKTUYECKOTO
IIPUMEHEHHUSI U MIOJYyYECHUS N3Y4aeMBbIX BEIIECTB.

Takass opraHuzanus COAEp’KaHUS Kypca CIOCOOCTBYET NPEICTABICHUI0 XUMHUYECKOU
COCTABJIAIOIIECH HAyYHOW KapTUHBI MHUpa B JIOTUKE €€ CUCTEMHOW NpUpoAbl. Tem caMbIM
o0ecrneynBaeTcsi BO3MOKHOCTh (POPMHUPOBAHMS y O0YYarOMIMUXCsl IEHHOCTHOTO OTHOLICHHS K
HAay4HOMY 3HAHUIO M METOJaM IIO3HaHUs B Hayke. BakHO Takke 3aMETUTh, YTO OCBOCHHUE
COZlepKaHUsA Kypca INPOUCXONUT C IPUBICUYCHHEM 3HAHUU M3 PAHEE M3YYECHHBIX KYpPCOB:
«Oxpyxarouuit Mup», «bronorus. 5—7 knacce» u «dusnka. 7 Kiacey.

HEJIN NU3YYEHUA YUEBHOI'O ITPEJIMETA «XUMMUWS»

K HanpaBiieHnto nepBOCTENEHHON 3HAYMMOCTHU IPU peanu3aiuy o0pa3oBaTeNbHbIX (PYHKIMIMA
npenaMera « XuMUs» TPATUIIMOHHO OTHOCAT (DOPMHUPOBAHUE 3HAHUI OCHOB XMMHYECKOW HAYKU
KaK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTHUYECKOW ACSITEIILHOCTH YeJOBEKa M Kak
OJIHOTO M3 KOMIIOHEHTOB MHUPOBOW KYJIbTYpHI. 3ajaya MpeaMeTa COCTOUT B (POPMUpPOBAHUU
CUCTEMbl XUMUYECKUX 3HAHUNA — BaKHEHUITUX (PaKTOB, MOHATHI, 3aKOHOB U TEOPETHUECKHUX
MOJIOKEHHI, JOCTYIMHBIX 0000IIEHUIT MUPOBO33PEHUECKOTO XapaKTepa, si3bIKa HayKH, 3HAHUH O
Hay4YHBIX METOJaX M3Y4YCHHUsS BEIICCTB U XMMHUYECKUX PEaKIHi, a Takke B (OPMUPOBAHUU U
Pa3BUTUHU YMEHUU U CIIOCOOOB E€ATEIbHOCTH, CBSI3AHHBIX C IUIAHUPOBAaHUEM, HAOIIOICHUEM U
MPOBEJIEHUEM XUMHYECKOTO IKCIIEPUMEHTA, COOII0/IEHUEM TTPABIIT 0€301IaCHOTO OOpAIECHHUS C
BEILIECTBAMU B [TIOBCEIHEBHOM JKU3HHU.

Hapsimy ¢ 5TuM 11enu u3ydeHus mpeamMeTa B MporpaMMe YTOYHEHBI U CKOPPEKTUPOBAHBI C
y4€TOM HOBBIX NPUOPUTETOB B CHUCTEME OCHOBHOro oOmiero ooOpazoBanus. CerogHs B
oOpa3oBaHuU 0C000 3HAYUMOW MPHU3HAETCS HANPABICHHOCTh OOYYEHUS HA pPa3BUTHE U
caMOpa3BUTHE JIMYHOCTH, (OpMUpOBaHME €€ HHTeIJIeKTa U oOuied KynbTypbl. OOydeHue
YMEHUIO YYUTBHCS U MPOAOJIKATH CBOE 00pa30BaHHE CaMOCTOATEIBHO CTAaHOBUTCS OJHOM W3
BOXHEUINX (QYHKIMHA y4eOHBIX TPEIMETOB.



B cBs3u ¢ 5TUM IIpM M3y4YEHUU NPEIMETa B OCHOBHOW IIKOJIE JTOMHUHHUPYIOLIEE 3HAYCHUE
MpUOOpENN TaKne LENH, KakK:

e (popmMHpOBaHKE MHTEINIEKTYAIBHO PA3BUTOM JINYHOCTH, TOTOBOM K CaMO0OOpa30BaHHUIO,
COTPYIHHUUYECTBY, CAMOCTOATEILHOMY IIPUHATHIO PEILIEHHUH, CHOCOOHOM aqanTupoBaThCs K
OBICTPO MEHSIOUIMMCS YCIOBHSIM KU3HU;

e HaIPaBJIEHHOCTb OOYYEHMS HA CUCTEMATUYECKOE MPUOOLIEHUE YUAIIUXCS K
CaMOCTOSTEIbHON [T03HABATEIBbHON IEATEIbHOCTH, HAYYHBIM METOAAM I103HAHMS,
(GOopMHUPYIOIIMM MOTHBALIMIO U Pa3BUTHE CHOCOOHOCTEN K XMMHUU;

o o0ecreueHue yciaoBuil, ClIoCOOCTBYIOIUX MPUOOPETEHUIO O0YUAIOIIUMHUCS ONBITA
pa3HoO0pa3HOM 1eATEeNbHOCTH, IO3HAHUS M CAMOIIO3HAHUS, KJIOUEBBIX HABBIKOB (KIHOYEBBIX
KOMIIETEHIIUH ), UMEIOIIUX YHUBEPCAIBHOE 3HAYECHUE I Pa3JIUYHbIX BUJIOB JCATEIBHOCTH;

o (opMupoBaHuE YMEHHI OOBACHATH U OLICHUBATD SIBJICHUS OKPYXKAIOIIEr0o MUpa Ha
OCHOBAaHWHU 3HAHWUM U OTIBITA, IOJTYYEHHBIX IPU U3YUYEHUU XUMUU;

o (opMupoBaHue y 00y4aIONIMXCS TYMAHUCTUYECKUX OTHOLLIEHUH, MOHUMAaHUs [IEHHOCTH
XMUMUYECKUX 3HAaHUH JIJ1s1 BBIPAOOTKH 3KOJIOTMUYECKH 11€7IeCO00pa3HOro MOBEICHUS B OBITY
TPYAOBOM AEATEIBHOCTH B LIEJISIX COXPAHEHUSI CBOETO 3JI0POBbS U OKPYKAIOIIEH MPUPOTHON
Cpelibl;

e pa3BHUTHE MOTHBAIIMU K 00YUCHHIO, CTIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO HA
OCHOBE YCBOCHHMSI 00I11€UEeI0BEUECKUX [IEHHOCTEN, TOTOBHOCTHA K OCO3HAHHOMY BBIOODPY
pouIIst ¥ HANIPABJICHHOCTH JaIbHEUINIETO O0yICHHUS.

MECTO YYEBHOI'O ITPEJIMETA «XUMUW» B YUHEBHOM IIJIAHE

B cucreme obuiero oo6pazoBanus «XUMHs» MPU3HAHA 00sA3aTEIbHBIM y4€OHBIM MPEIMETOM,
KOTOPBIN BXOAUT B COCTaB MpeMETHOI o6acTi «EcTecTBeHHO-HAayYHBIE TPEIMETHI.

VY4eOHBIM IUIaHOM Ha €€ u3ydyeHue oTBeeHO 136 yueOHbIX YacoB — M0 2 4. B HEJENIO B 8 U
9 Ky1accax COOTBETCTBEHHO.

COIEPXAHHME YYUEGHOI'O ITPEAMETA

8 KUIACC

IlepBoHayabHbIE XUMHYECKHE TTOHATHS

[IpenmeT xumun. Ponp XxumMuu B )KU3HU denioBeka. Tena u BemectBa. Guznueckue CBOWCTBA
BEIIECTB. ArperaTHoe coctossHue BemiecTB. [IoHsaTHe 0 MeTOo1ax MO3HAHUS B XUMHUHU. XUMHUS B
cucteMe Hayk. UucTeie BemecTBa U cMecu. CriocoObl pa3iesieHHs] CMECeH.

ATOMBI U MOJIEKYJIbl. XUMHUYECKHE 31E€MEHThl. CHMBOJIBI XUMHUECKHUX 3JIEMEHTOB. [IpocThie
Y CJIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

Xumnueckas popmyna. BalleHTHOCTh aTOMOB XUMHUYECKUX JIEMEHTOB. 3aKOH IMOCTOSIHCTBA
coctaBa BemlecTB. OTHOocUTENbHAsT aTOMHas Macca. OTHOCHUTENbHAss MOJIEKYJSIpHAs Macca.
MaccoBas 10J1s1 XUMHYECKOI'0 3JIEMEHTA B COCIMHCHUH.

dusznueckue M XUMHUYECKHUE SBJICHHUS. XUMHUUYECKash peakuuss UM €€ NpHU3HAKU. 3aKOH
COXpaHEHHUs MacChl BEIIeCTB. XUMUYECKUe ypaBHeHUs. Kimaccupukanus XuMAYeCKUX peakiui
(coenuHeHwMs, pa3I0KEHUs, 3aMEIIEeHUs, 0OMEHA).

XUMHUYECKUN KCTIEPUMEHT: 3HAKOMCTBO C XMMHMYECKOW MOCYJIOH, ¢ MpaBuUiIaMu paboTHl B
nabopatopun ¥ mnpuéMamMu oOpamieHus C J1a0OpaTOPHBIM 00OPYIOBAaHUEM; H3YYCHHE H
onucaHue (U3UYECKUX CBOMCTB O0Opa3lOB HEOPTaHMYECKUX BEIIECTB; HAOIOJICHHE
¢buzmyeckux (MIaBleHUE BOCKA, TasHUE JIbJla, pPaCTUPAHUE caxapa B CTYIKE, KUICHUE H
KOHJICHCAIIMsI BOJbI) M XUMHUYECKHX (TOpPEHHE CBEUH, MPOKAIMBAHUE MEIHOW MPOBOJIOKH,



B3aMMO/ICHCTBUE MeJla C KUCIIOTOM) SIBJIEHUH, HaOII0IeHUE U ONMCaHUe MTPU3HAKOB MPOTEKAHUS
XUMHYECKUX PEAKIUil (pa3joKeHue caxapa, B3auMOJECUCTBHE CEPHOU KUCIOTHI C XJIOPUIOM
Oapusi, pasznoxxkenue rujapokcuna meau(ll) mpu HarpeBaHuu, B3aMMOJAEHMCTBHE XKeye3a C
pactBopoM cosu Meau(Il)); uzydyenue crnocoOoB paszzesieHus cMmeceil (C MOMOIbI0 MarHuTa,
bunbTpoBaHUE, BBIMAPUBAHME, ITUCTWLISALUSA, XpomaTorpadus), MpPOBEACHUE OYUCTKU
MOBapEHHOM  CONM; HAOJIOJIEHWE M  ONHMCAHME pPEe3yJbTaTOB IPOBEJIEHHUS  OIbITA,
WUIIOCTPUPYIOIIETO  3aKOH  COXPAaHEHHMs  MacChl;  CO3JlaHHE€  MOJENEH  MOJEKYJ
(IIrapocTepIKHEBBIX).

Baxueiimue npeacTaBuTe/ I HCOPraHUYECKUX BelIeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopom — 3jeMEHT M HPOCTOE BEIIECTBO.
Haxoxaenue kuciopoja B mpupoe, Gusndeckrue 1 XUMHYECKHe CBOMCTBA (PeaKIui TOPEHUS).
Oxcunpl. Ilpumenenne kucimopoaa. CrnocoObl MOMy4YeHHs KHCIOpoJa B JabopaTopuu u
IpoMbIIeHHOCTH. KpyroBopoT kucinoposaa B npupoje. O30H — ajuioTponHas MoaupuKanus
KHCJIOPO/Ia.

TeroBoit 3pGdeKT XUMHUYECKONW peakiuu, TEePMOXUMHUYECKHE YpaBHEHHS, D5K30- U
SHIAOTEPMHUUYECKUE DPEAKIHMH. TOIUIMBO: Yroiib M METaH. 3arps3HEHHE BO31yXa, YCWICHHE
MapHUKOBOTO 3 deKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bonopon — anemeHT u npoctoe BemiecTBo. HaxoxxaeHue Boiopoa B mpupoe, Gu3ndeckue
Y XUMHYECKHE CBOMCTBA, IPUMEHEHHE, CITIOCOORI norydeHus. Kuciotsr u conu.

KonuuecTBo BemiectBa. Mosb. MonsipHast macca. 3akoH ABoraapo. MomsipHbIil 00BEM Ta30B.
Pacuérel mo XUMHYECKUM YpABHEHUSIM.

dusnyeckue CcBOWCTBa BoAbl. Boma kak pactBoputrenb. PactBopbel. HaceleHHble u
HEHACBILIEHHBIE pacTBOpbl. PacTBOopuMOCTH BemiecTB B BoJe. MaccoBasi TOJisl BEIIECTBA B
pacTBope. XMMHUYECKHE CBOMCTBA BOABL. OcHOBaHMSA. Ponb pacTBOpOB B IPUPOAE U B JKU3HU
yesnoBeka. KpyroBopor BoAbl B mpUpoJe. 3arpsisHEHUE NpUPOAHBIX BoA. OxpaHa U OYMCTKA
MIPUPOJIHBIX BO/I.

Knaccudukanus Heopranumdeckux coeauHeHuit. Oxcunpl. Knaccudukamus OKCHIOB:
cojeoOpasyione  (OCHOBHBIE, KHCIOTHBIE, aM(pOTepHbIE) U  HecoleoOpasyroIIre.
HoMmeHnknarypa okcHIOB (MEXIyHapoaHass W TpuBHANIbHAs). DU3NUECKHME U XUMHYECKHE
CBOMCTBa OKCUAOB. [lomydeHue okcuaos.

OcHoBanus. Krnaccudukanuss oOCHOBaHUM: MIENOYM UM HEPACTBOPUMBIE OCHOBAHMS.
HomMmeHnknarypa ocHOBaHMil (MeXIyHapoJaHas W TpuBHabHas). PU3NUECKHEe U XUMUUYECKUE
cBolicTBa ocHOBaHUU. [losryyeHrne OCHOBaHHUM.

Kucnorel. Knaccudukauus kucnor. HomeHnknaTypa Kucior (MeXIyHapoAHas W
TpuBHaJIbHAS ). DU3NUECKHUE U XUMUYECKHE CBOMCTBA KUCIOT. Psif aktuBHOCTH MeTauioB H. H.
bekerona. [lonydyeHue KUCoT.

Conu. Homenknatypa coseit (MexayHapoHas U TpuBHalIbHAs ). DU3NUECKUE U XUMUYECKUE
cBoicTBa conei. [lonyyenne conen.

I'eneTnueckas CBA3b MEXIY KJIAaCCaMU HEOPTaHUYECKUX COECUHECHUM.

XUMHYECKUN IKCIIEPUMEHT: KAUECTBEHHOE ONPEICIICHUE COAEPKAHUS KUCIOPO/Ia B BO3AYXE;
MoJiyueHue, coOupaHHe, pacro3HaBaHUWE M M3yUYEHUE CBOICTB KHUCIOpOJa; HaOIIO/IEeHUE
B3aMMOJICMCTBUS BELIECTB C KUCIOPOJAOM U YCIOBUSI BOSHUKHOBEHUS U NIPEKPALLIECHUS TOPEHUS
(moxapa); o3HaKOMIJIeHHE ¢ oOpa3llaMd OKCHJIOB M OIMCAaHWE WX CBOWCTB, MOJyYCHHE,
coOupaHue, pacrno3HaBaHWE M M3yYEHHUE CBOWCTB BOJOpOJAa (TOpEHHE); B3aUMOJICHCTBUE
Bogopoaa ¢ okcugom Menu(ll) (Bo3aMOXKHO HCTONb30BaHUE BUACOMATEPHANIOB); HAOMIOJCHUE
00pa3IoB BEUIECTB KOJUYECTBOM | MOJIb; HCCIeA0BaHUE OCOOEHHOCTEH pacTBOPEHHS BEIIECTB
C pa3JIM4YHOM PACTBOPUMOCTBIO; MPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHON MACCOBOM JOJIEH
pPacTBOPEHHOTO BELIECTBA; B3aUMOJIEHCTBHE BOJbI C MeTaUIaMH (HATpUEM U KallbLUEM)



(BO3MO’KHO MCTOJB30BAHNUE BUIEOMATEPUAJIOB); OIIpeIeNIEHUE PACTBOPOB KUCIIOT U IIEJIOUei ¢
MIOMOIIBI0 HMHJMKATOPOB; HCCIEJOBaHHE OOPAa3LOB HEOPraHMYECKHX BEIIECTB pPa3IMYHbIX
KJIaCCOB; HAOJIIOJIEHNE M3MEHEHMsI OKPAaCKM HMHJIUKATOPOB B pacTBOpaxX KHUCIOT WU ULIEJIOYEH;
u3ydyeHue B3aumojenctBus oxcuga menu(ll) ¢ pacTBopom cepHOM KHUCIOTHI, KHCIOT C
MeTaJulaMH, peakui HeUTpaln3aluy; MOJIYyYEHUE HEPACTBOPUMBIX OCHOBAHHM, BHITECHECHHUE
OJIHOI'0 MeTaJUla JPYTMM W3 PAcTBOpPA COJM; PEIICHHE DKCIIEPUMEHTANIBHBIX 3a1ad IO TeMe
«BaxHeliume Ki1accbl HEOPraHMUECKUX COCTUHEHUIN.

Iepuonuveckuii 3axkoH u Ilepuogmueckasi cucremMa xumuyeckux 3jaemeHtos /JI. U.
MenpaeseeBa. Crtpoenue aTOMOB. Xumuyeckast CBSI3b. OxncaurenbHO-
BOCCTAHOBHUTE/IbHbIC PEAKIIUHN

[lepBbie MONBITKH KIaCCHU(PUKALUNA XUMHUYECKUX 3eMEHTOB. [IoHATHE O TpyIax CXOAHBIX
AJIEMEHTOB (IIEJIOYHbIE U IIEeIOYHO3EMEJIbHBIE METaJUIbl, TaJOT€Hbl, WHEPTHBIC Ta3bl).
DneMeHTHhI, KOTOpbIe 00pa3yroT aM(pOTEpPHBIE OKCUABI U THIAPOKCHUIBI.

[lepuonnueckuii  3aKoH. [lepuonnueckasds  cucreMa  XUMUYECKHX  DJIEMEHTOB
. . MenneneeBa. KopoTkomepuoaHas u giauHHonepuonHas (opmel [lepuoaudeckoit
cuctembl xuMnueckux 3yemeHToB . . Menaeneesa. [lepuoap u rpynnbl. PU3NYECKHIT CMBICI
MTOPSIAKOBOTO HOMEPA, HOMEPOB IEPHUOJA U TPYIIIBI JIEMEHTA.

Crtpoenue atomoB. CoctaB aTOMHBIX siiep. M30Tomnbl. DnekTpoHbl. CTpoeHUE 3JEKTPOHHBIX
obOosiouek atomMoB TepBbIXx 20 xuMuyeckux dnemeHToB llepuoamueckoit cucremsr Jl. U.
MenneneeBa. XapakTEpUCTUKAa XUMHYECKOT0 JIEMEHTA IO €0 MOJIOKEHUIO B [lepnoanueckon
cucreme /1. 1. Menpaeneena.

3aKOHOMEPHOCTH M3MEHEHHUs pPaJiiyca aTOMOB XMMHUYECKHX AJIEMEHTOB, METANIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IIO rpynmnaMm M nepuojaM. 3HadeHue [lepuommdeckoro 3akoHa u
[leproandeckoil CUCTEMBI XHUMHMYECKUX DJIEMEHTOB JUIS PA3BUTH HayKu W mpakTtuku. [I. U.
MeneneeB — y4YEHBIN U TPaXKIaHUH.

Xumuueckas CBSI3b. KoBanentnas (monsipHas u HETOJIsIpHAs ) CBSI3b.
DIEeKTPOOTPULIATEIBHOCTh XUMHUECKUX 3JIEMEHTOB. VIOHHas CBSA3b.

Crenenb okucneHusi. OKUCIUTENbHO-BOCCTAHOBUTEINbHBIE peakinu. [Iporeccrl okucieHus u
BOCCTaHOBJNIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

XUMUYECKUNA HKCHEPUMEHT: H3y4eHHEe OOpa3loB BELIECTB METAJUIOB W HEMETAJIJIOB;
B3aMMOJICICTBHE THAPOKCUAA IMHKA C pacTBOPAMM KHUCJIOT U IIIEJIOYEH; POBEICHHUE OIIBITOB,
WUTIOCTPUPYIOIIHUX TPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX peaKkuii (TOpeHue, peakuu
Pa3JIOKEHUS, COSTUHECHUS).

MesxknpeamMeTHbie CBA3H

Peanuzanus MeXmnpeIMETHBIX CBSI3eW NMPU U3YYCHHH XUMHUHU B 8 KJlacCe OCYIIECTBISETCS
yepe3 HCIOJb30BaHME KaK OOIIUX eCTECTBEHHO-HAYYHBIX TMOHSATUH, Tak M MOHSITHH,
SIBJISTFOIIUXCSL CHCTEMHBIMM JIJISI OTJICJIBHBIX MMPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO01mue ecTeCTBEHHO-HAYUYHbIE TIOHATHS: HaY4YHbIH (DaKT, THUIOTE3a, TEOPHUS, 3aKOH, aHAJIM3,
CUHTE3, Kiaccu(ukanusi, MEePUOIUIHOCTb, HAOIIOJECHUE, HKCIIEPUMEHT, MOJCITUPOBAHHUE,
U3MEPEHHE, MOJIEIIb, SIBIICHUE.

®usuka: Mmarepusi, aToMm, OJJEKTPOH, NPOTOH, HEWUTPOH, WOH, HYKIHJ, HW30TOIbI,
PaJIMOAaKTUBHOCTh, MOJICKYJa, JJIEKTPUYECKUN 3apsjl, BEIIECTBO, TENO, 00BEM, arperatHoe
COCTOSTHUE BEIEeCTBa, Ta3, (M3MUECKHE BEITUYHHBI, CIUHUIBI U3MEPEHUsSI, KOCMOC, IJIAHETHI,
3BE3161, ComHILE.

buonorus: ¢poTocunrtes, aApixanue, buocdepa.

['eorpadus: atmocepa, ruapocdepa, MUHEpaIbl, TOPHBIE TOPOJIBI, TTOJIE3HBIE UCKOTIAEMBIE,
TOILUIABO, BOJHBIE PECYPCHI.



9 KJIACC

BeurecTBO 1 XUMHYECKAsA peaKIus

[lepponnueckuii  3aKOH. [lepnonnueckass  cucTeMa  XMMHUYECKHX  DJIEMEHTOB
1. . MenneneeBa. CtpoeHrne aTOMOB. 3aKOHOMEPHOCTH B MU3MEHEHHH CBOMCTB XMMHYECKHX
AJIEMEHTOB MEPBBIX TPEX MEPUOJOB, KalHs, KalbIUs M HUX COCIUHEHHN B COOTBETCTBHH C
MIOJI0’KEHUEM 3JIEMEHTOB B [leproanueckoi cucTeMe U CTPOEHHEM UX aTOMOB.

Crpoenue BemiecTBa: BHUAbl XMUMHYECKON CBs3U. THUNBI KPUCTAUIMUECKUX PEIIETOK,
3aBUCHMOCTb CBOMCTB BELIECTBA OT TUIA KPUCTAJUIMYECKOW PEMIETKM M BHUJIA XUMHYECKOH
CBSI3H.

Knaccudukanuss u HOMEHKIAaTypa HEOPraHWYECKHX BelIecTB (MEXAyHapoaHas U
TpUBHAJIbHAS). XHMMHYECKHE CBONCTBA BEIIECTB, OTHOCAIIMXCSA K pPa3IUYHBIM KjaccaMm
HEOPraHUYECKUX COCITMHEHUI, TeHETUYECKas CBSI3b HEOPTAHUYECKUX BEILECTB.

Knaccudukanuss XuMUUeCKUX peakluuid MO pa3iudyHbIM IpHU3HaKaM (MO YHUCIY U COCTaBy
YyYacCTBYIOIIUX B PEaKIMHM BEIIECTB, MO TEIIOBOMY 3(h(]exTy, Mo M3MEHEHHUIO0 CTereHen
OKHUCJICHUS XUMHUYECKHX 3JIEMEHTOB, IO OOPaTHUMOCTH, M0 Y4aCTHUIO KaTajau3aropa). DK30- H
SHJIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMHUUYECKHE YPABHEHHUS.

[TonsitTue o ckopoctu xumMuyeckoil peakiuu. IloHarue o6 oOpaTHUMbIX M HEOOPATHUMBIX
XUMUYECKHX peakuusax. [[oHATHE O TOMOTEHHBIX M TIeTeporeHHbIX peakuusx. [lonstue o
XUMUYECKOM paBHOBecHH. DakTopbl, BIMSIONINE HAa CKOPOCTh XHMHUYECKON peakiuuu u
MOJI0)KEHNE XUMUYECKOTO PABHOBECHS.

OKHUCTUTENBHO-BOCCTAHOBUTENFHBIE  PEAKIUU, JIIEKTPOHHBIA OallaHC OKUCIHUTENIHHO-
BOCCTAHOBUTENIBHOW peakiuu. CoCTaBlIeHUE YpaBHEHUN OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX
peakIuii C UCII0JIb30BAHUEM METO/1a AJIEKTPOHHOTO OasiaHca.

Teopust 3MEKTPOMUTUYECKON ITUCCOIMALMHU. DIEKTPOIUTHI M HEAIEKTPOJUTHL. KaTHOHBI,
aHMOHBI. MeXaHW3M JUCCOIMAlMU BEIIECTB C PA3JIMUYHBIMU BHUJIAMH XHMHUYECKOHN CBS3H.
Crenens aucconuanuu. CUIbHBIEC U C1a0bIe JIEKTPOIIUTHI.

Peakiun moHHOro oOMeHa. YCIOBHS MPOTEKAHHUS PEAKIMA MOHHOTO OOMEHa, TMOJIHBIE
COKpall€¢HHble MOHHbIE ypaBHEHUsl peakiuil. CBONCTBA KHUCIOT, OCHOBAHUW U COJIEH B CBETE
MPEACTaBICHUN 00 JJICKTPOJMTHYCCKOW auccoruaiyi. KadecTBeHHBIC peaKIMd Ha WOHBI.
[TonsiTEe 0 THApPOIU3E CONEH.

XUMUYECKUA HKCIEPUMEHT: O3HAKOMJICHHE C MOJEIAMU KPUCTAIUIMYECKUX PEHIETOK
HEOPraHMYECKHX BEIIECTB — METAJUIOB M HEMETaJUIOB (TpaduTa u aiMasa), CII0KHBIX BEIIECTB
(xmopuza HaTpus); HUCCIEAOBAaHUE 3aBUCHUMOCTH CKOPOCTH XHMMHYECKOM pEakiuu OT
BO3JICUCTBUS Pa3IMYHBIX (PAKTOPOB; UCCIIEAOBAHUE IEKTPOIPOBOJHOCTH PACTBOPOB BEIIIECTB,
mpoiiecca JUCCOIMALMA  KUCJIOT, IIeJo4el U  coneil  (BO3MOXKHO  HCIIOJIb30BaHUE
BHJIEOMATEpPHUAJIOB); MPOBEJICHUE OMBITOB, WILUTFOCTPUPYIOIIUX MPU3HAKHU MMPOTEKAHUS PEaKIIUi
MOHHOTO oOMeHa (0oOpa3oBaHME OCaJKa, BBIICICHUE Ta3a, OOpa3OBaHHE BOJbI); OIBITOB,
WJUTFOCTPUPYIOIIHUX TPUMEPBI OKUCITUTEIbHO-BOCCTAHOBUTEIIBHBIX PEaKIuii (TOpeHue, peaKkiuu
pa3lioKEHUsl, COCAMHEHHUS); PACIO3HABAHUE HEOPraHMYECKUX BEHIECTB C IMOMOIIBIO
KaueCTBEHHBIX PEAKIMi HAa MOHBI;, pELICHUE IKCIIEPUMEHTAIbHBIX 3a/1a4.

HeMmeTa/uibl 1 UX coeIMHEHUS

OO0mras xapakTepucTHKa raioreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIE CTEIICHH
okucienus. CTpoeHue u GU3NIECKUE CBONCTBA MPOCTHIX BEIECTB — TAJIOTCHOB. XUMHUYECKHE
CBOMCTBa Ha TpuUMepe XJopa (B3aMMOJCHCTBHE C METa/lIaMH, HEMETa/UIaMH, IeIoYaMu).
XnopoBoaopo. CosisiHast KUCJIOTa, XMMUYECKHE CBOMCTBA, MOJyYeHUEe, NpUMeHeHue. /lelicTBue
XJIOpa ¥ XJIOPOBOJOPOJa HA OpraHM3M 4YesoBeka. BakHeillne XJIopuabl U UX HaXO0XKICHUE
B MPHUPO/IE.



OOmas xapakrepucTuka 531eMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTEpHbIE CTENIEHU OKUCIICHHUS.

CrtpoeHue 1 pu3nyeckrue CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOJA U Cepbl. AJUIOTPOIHBIE
MoJu(pUKaLUU KUCIOpoJa M cepbl. XUMUYECKHe cBOWCTBa cepbl. CepoBOIOPO, CTPOCHHE,
¢dusnyeckre nu XuMudeckue cBoiictBa. OKCUIBI Cephl KaK MPEACTaBUTENN KUCIOTHBIX OKCHIOB.
CepHas kucnora, pu3nyeckre U XMMHUYECKHUE CBOMCTBA (0OIIME Kak MPEICTABUTEINs Kiacca
KHUCJIOT M crneuuduyeckue). XUMUUYECKHE PpEeakluy, JIe)Kallue B OCHOBE IPOMBIIUIEHHOTO
crioco0a rnostydeHusi cepHoi kucioThl. [Ipumenenne. Conu cCepHOl KUCIOTHI, Ka4eCTBEHHAs
peakuusi Ha cyinbdar-uoH. HaxoxxneHue cepbl U €€ COEIMHEHUN B NMpHUPOAE. XUMHUYECKOE
3arpsi3HEHUE OKPYXKAIOLIEH Cpellbl COCOUHEHUSIMU cepbl (KUCIOTHBIE IO, 3arps3HEHHE
BO3/yXa U BOJIOEMOB), CIIOCOOBI €r0 MPeA0TBPALLEHHS.

OOmas xapakrepuctuka 3yeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTEepHbIE CTENIEHU OKUCIICHHUS.

A30T, pacpocTpaHeHHE B IpUpoe, pusnuecknue U Xumuueckue cBoiicrsa. Kpyrosopor a3ora
B NpUpoje. AMMHUAK, ero (pu3nueckue U XUMMHUYECKUE CBOMCTBA, MOJIYYCHHE U NMPUMEHEHHUE.
Conu aMMOHUS, UX (PU3NUYECKUE U XUMUYECKUE CBOMCTBA, IpuMeHeHne. KauecTBeHHas peakius
Ha MOHBI aMMOHHMSI. A30THasi KHUCIIOTa, €€ MoiydeHue, GU3nueckue U XMMUYECKUE CBOMCTBA
(oOmme Kak mpejacTaBUTENs Kilacca KUCIOT U cneuuduyeckue). Vcnonp3oBaHue HUTPATOB U
cojel aMMOHMS B KadyeCTBE MHHEpANbHbIX yHOOpeHHi. XuMHUYecKoe 3arpsi3HEeHue
OKpY Karolieil cpebl COeAMHEHUSIMU a30Ta (KUCIOTHBIE JTOK]U, 3arpsi3HEHUE BO3/yXa, TOYBBI
Y BOJIOEMOB).

docdop, amrorpornHbie Momudukanuu dochopa, GU3MUECKHE U XUMHUYECKHE CBOWCTBA.
Oxcun ¢pocdopa(V) u dochopnas kucnora, pu3nueckue U XMMHUUYECKUE CBOMCTBA, MOJIYYECHHE.
Hcnonb3oBanue pocdaroB B kKauecTBe MUHEPAIBbHBIX YAOOPEHU.

OO6mas xapakrepucTuka 531eMeHTOB I[VA-rpynmbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTEpHBIE CTENIEHU OKUCIICHHUS.

VYrnepon, amioTpornHble MOAU(PUKALWU, PacIpoCTpaHEHUE B Mpupoje, (usmdeckue u
XUMHYecKue cBoiicTBa. AncopOuus. Kpyrosoport yriepona B npupoze. OKCHIIbI yriiepoja, ux
¢usnyecke M XUMHUYECKHE CBOMCTBa, JEHCTBHE Ha JKUBBIE OPraHU3MBI, IOJIy4YCHHE
Y IPUMEHEHHE. DKOJOTUYECKHe MpoOIeMbl, CBs3aHHBIE ¢ okcuaoMm yriepona(IV); rumoresa
r7100aTbHOTO MOTEIJIEHUsT KJIMMaTa; MapHUKOBBIN >PdeKkT. YroapHas KUCI0Ta U €€ COJIM, UX
¢usnyeckre 1 XUMUYECKHE CBOMCTBA, MOTyYeHHE U NMpuMeHeHue. KauecTBeHHas peakius Ha
KapOoHaT-uoHbl. Vcmonp3oBaHWe KapOOHATOB B OBITY, MEIMIIMHE, MPOMBIIUICHHOCTH H
CEIBCKOM XO35HCTBE.

[lepBoHauanabHbIE MOHATHS 00 OPraHMYECKHX BEIIECTBAX KAaK O COSAMHEHUSX Yriiepoja
(MeTaH, 3TaH, JTWUJIEH, AllETWJIEH, 3TaHOJ, INIMLEPUH, YKCycHas kuciora). Mx cocraB u
XUMHUecKoe crpoeHue. [loHsTHE O OMOJOTrMYEecKHM BaXKHBIX BEIIECTBAX: JKHUpax, Oeykax,
VIIEBOAaX — W MX POJM B KU3HU 4YeloBeka. MaTepuaibHOE €IUHCTBO OPraHUYECKUX U
HEOPraHWYECKUX COEIUHECHUM.

Kpemuuii, ero ¢usndyeckue M XHUMHUYECKHE CBOMCTBa, TMOJYYCHHE M MpPHUMEHEHHE.
Coenunenust kpemHus B mpupoae. OOmwme mpencraBieHuss o0 okxcuzae kpemuusi(IV) u
KpeMHueBo# kucinore. CUIMKaThl, UX UCIOJIb30BAHUE B OBITY, MEAUIIMHE, TPOMBIIIJIEHHOCTH.
Baxwneiimue cTpouTenbHbIE MaTEepHabl: KEpPaMUKa, CTEKJIO, IIEMEHT, OETOH, >KeIe300eTOH.
[IpoGnembl 6€30MacCHOr0 UCIIOIB30BAHUS CTPOUTENBHBIX MATEPHAIIOB B TOBCEIHEBHOM KU3HH.

XUMUYECKUNA DKCIEPUMEHT: H3y4yeHHEe OO0pa3loB HEOPraHWYECKUX BEIIECTB, CBOMICTB
COJISTHOM KHUCIJIOTBI; TPOBEACHHE KAaYeCTBEHHBIX PEaKIMN Ha XJIOPHI-HOHBI U HAOIIOJCHHE
NPU3HAKOB HMX TMPOTEKAHMS; OIBITHI, OTpakamomue (PU3NUYECKUe M XMMHUYECKHE CBOMCTBa
raJIOTeHOB U UX COeTUHEHUH (BO3MOKHO UCIOJIb30BAHUE BUIEOMATEPHUATIOB); O3HAKOMIICHHE C



oOpasnamu XJIOpHI0B (TAJIOT€HUIOB); O3HAKOMIICHHE ¢ 00pas3IiaMu cephl U €€ COeTMHEHUSIMHU
(BO3MOXHO MCIOJIb30BAaHHUE BUICOMATEPHAIIOB); HAOMIOICeHHE Mpoliecca OOyIIMBaHusl caxapa
MOJ JIEMCTBHEM KOHLEHTPUPOBAHHOW CEPHOW KHCIOTHI, WU3yYCHUE XHUMHUYECKUX CBOMCTB
pa30aBIICHHOW CEpPHOW KHCJIOTHI, MPOBEJACHHE KAauyeCTBCHHOM peakIWH Ha Cyiab(aT-uoH H
HaOMI0JIeHWe MpU3HaKa €€ MpOTeKaHWs; O3HAKOMJIEHHE ¢ (PU3MYECKUMU CBOMCTBAMM a30Ta,
dbochopa U ux coeguHEHUU (BO3MOXKHO HCIOIB30BAHUE BHACOMATEPUATIOB), O0Opa3laMu
a30THBIX M (OCchHOPHBIX yAOOpEHUM; MOJydeHHe, coOMpaHWe, paclio3HaBaHUE W H3YyUYCHHE
CBOMCTB aMMHaKa; MPOBEJICHHE KAYECTBEHHBIX PEaKlMi Ha MOH aMMOHMs W ¢ocdaT-uoH U
W3y4YECHUE NPU3HAKOB UX MPOTEKAHUS, B3aUMOJCHCTBUE KOHIICHTPUPOBAHHON a30THOM KHUCIIOTHI
C MeJIbI0 (BO3MOKHO HUCTIOJIB30BaHUE BUICOMATEPUAIIOB); U3YUCHHE MOCIICH KPUCTATUTMUECKUX
peméTok anMasa, rpaduTta, QyiepeHa; 03HaKOMIICHHE C ITPOIIECCOM aICOPOIIMH PAaCTBOPEHHBIX
BEIIIECTB AKTUBHPOBAHHBIM YIJIEM M YCTPOMCTBOM TMPOTHMBOrasa; MOJYyYCHHE, COOMpaHUeE,
pacrno3HaBaHWE U U3YYEHHE CBOMCTB YIJIEKUCIIOTO ras3a; MPOBEICHUE KAUECTBEHHBIX PEAKIIMI
Ha KapOoHAT- W CHJIMKAT-WOHBI WM M3YYCHHE IPU3HAKOB WX IMPOTEKAHHS; O3HAKOMIICHHE C
MPOAYKIUEH CUIMKATHON MPOMBIIUICHHOCTH; PEIICHUE SKCIEPUMEHTAIBHBIX 3a7a4 M0 TeMe
«BaxHeie HeMeTaJIbl U UX COCTUHCHUS.

MeTaiibl M UX COeIMHEHUS

OO0m1as XxapaKTepUCTHKAa XUMHUIECKHUX DJIIEMEHTOB — METAJUIOB Ha OCHOBAHUHU UX IOJIOKCHHS
B Ilepnoguueckoii cucreme xumuueckux 3nemeHtoB J[. 1. MeHeneeBa U CTpOCHUs aTOMOB.
Crpoenne meramnoB. Metamnyeckas CBSI3b M METAUIMYECKas KPHUCTAJUIMYECKas pPEIIETKA.
DJIEKTPOXUMUYECKUNA PAJl HANpsHKEHUM MeTaioB. PU3MYecKue U XMMHYECKHE CBOWCTBA
MeTtaioB. O01mme crnocoObl MOJydeHHS MeTauIoB. [IoHITHE 0 KOPPO3UH METAIIOB, OCHOBHBIE
croco0bl 3alUThl UX OT Koppo3uu. CruiaBbl (CTanb, YyTyH, AIOPATIOMHHHMNA, OpOH3a) U HX
MIPUMEHEHHE B OBITY ¥ IPOMBIIIUICHHOCTH.

[Ilenounble MeTaIIbL: MOJIOkKEHUE B [leprnoanueckoit cucreme XuMuueckux sneMenToB /1. U.
MenzeneeBa; CTpOCHUE UX aTOMOB; HaxXOXJEeHUE B Ipupoie. PU3ZHYECKUE U XUMHUUYECKUE
CBOMCTBA (Ha mpuMepe HATpHs U Kayusi). OKCUABI M TUAPOKCUIBI HATpUs U Kanus. [I[puMenenmne
HIEJTOYHBIX METAJVIOB U UX COCAUHEHHUI.

[IlenoyHo3eMeNnbHBIE METAJIBI MATHUM M KAJIBLHM: MoJIo)keHue B [lepuoauueckoil cucreme
xuMuueckux anemMeHtoB [[. M. MenaeneeBa; cTpoeHHE MX aTOMOB; HAXOXJECHHE B MPUPOJIE.
dusnyeckue U XUMHUYECKHUE CBOMCTBA MAarHUS M KaJdblsg. BakHeHIIne coenUHEHUS KaIbIlUI
(okcun, runpokcu, conn). XKECTKOCTh BOABI U CIIOCOOBI €€ yCTpaHEeHHUS.

Amomunuii: nonoxkenne B llepuoguueckoil cucreme Xumuueckux siemeHtoB Jl. U.
MenpeneeBa; CTpOCHUE aTOMa; HaX0XAeHUE B pupoje. Pu3nyeckne U XUMUYECKUE CBOMCTBA
amroMuHKS. AMBOTEpHBIE CBOMCTBA OKCH/IA U THIPOKCH 1A aTFOMUHUS.

Keneso: nonoxkenue B [ lepuoanyeckoit cucreme XuMuueckux 3nemeHToB /. 1. Menaeneena;
CTPOEHUE aTOMa; HaxoxkAeHue B mpuponae. Puznueckne M XMMHUYECKHE CBOMCTBA XKejesa.
Oxcupsl, ruapokcusl U conu xenesza(ll) u xeneza(Ill), ux cocras, cBoiicTBa U Moy4YeHHE.

XUMHUYECKUN OKCIIEPUMEHT: O3HAKOMJICHHE C O0pa3laMud METAJIOB M CIUIABOB, HX
(GU3NYEeCKUMH CBOWCTBAMH, W3YyUYCHHUE PE3YJIBTaTOB KOPPO3UHM METaUIOB (BO3MOIKHO
WCII0JIb30BaHME BUICOMATEPUATIOB), 0COOCHHOCTEH B3aUMOICHCTBUS OKCHUIA KAJIBIIUS U HATPUS
C BOJIOW (BO3MOKHO HCIOJIb30BAaHUE BUJIEOMATEPUATIOB); MCCIIEIOBAHUE CBOWCTB >KECTKOU
BOJIbI; MPOIIECCA TOPEHUS KeJe3a B KUCIOPo/ie (BOBMOXKHO HCIO0JIb30BAHUE BUIEOMATEPUATIOB);
MPU3HAKOB MPOTEKAHHWS KAYECTBEHHBIX PEAKIUA Ha WOHBI (MarHus, KaJblMs, aJTIOMHUHHS,
uuHka, xxenesa(ll) u xeneza(Ill), menu(Il)); HaGnrOAEHME U ONTUCAHUE MTPOLIECCOB OKPALTUBAHUS
IJJAMEHA MOHAMM HATpHs, Kalus U Kajdblusd (BO3MOXHO HCIIOJIb30BAHHE BUJIEOMATEPUATIOB);
uccienoBanue aMmpOTEPHBIX CBOMCTB TMAPOKCHIA AIFOMUHUS U THIIPOKCHUIA IUHKA;, PEIICHUE
AKCIEPUMEHTAIBHBIX 33/1a4 M0 TeMe «BakHeHIlne MeTauIbl U UX COCAUHEHUS.



XuMHSA ¥ OKPY:KaOIIas cpeia

HoBbie Marepuwansl m TexHonornu. BemectBa M Marepuanbl B ITOBCEAHEBHOM KU3HU
YelioBeKa. XUMUS U 3[I0pOBbe. be3ormacHoe ucnoap30BaHne BEMIECTB M XUMUYECKUAX PEAKIIH B
obiTy. [lepBasg moMoIb MpuU XUMUYECKUX OXKOTax M oTpaBieHHUsX. OCHOBBI HKOJIOTHYECKON
IpaMOTHOCTH. XHMHUYECKOE 3arpsi3HEHHE OKpyKarled cpeabl (MpeaenbHas IOMyCcTUMAast
koHueHtpanus Beuiects — [1JIK). Posib XxuMuu B pelieHn# 3K0JI0THYECKUX TPOOIIEM.

[IpupoaHble UCTOYHHKU YIIIEBOJOPOAOB (Yroiib, MPUPOIHBIN ra3, HEPTh), MTPOIYKTHl UX
nepepadoTKH, UX POJib B OBITY U IPOMBIIIJIEHHOCTH.

XUMHYECKAN HKCIIEPUMEHT: M3ydeHHE 00pa3IloB MaTepuajoB (CTEKIIO, CIUIABBI METAJIIOB,
MOJINMEPHBIE MAaTEPHUAIIBI).

Me:xnpeaMeTHbIe CBSI3U

Peanu3zanus MeXIpeAMETHBIX CBSI3€M MpU M3yYEHUU XUMHUHM B 9 Kilacce OCYIIECTBISETCS
yepe3 HCIOJBb30BaHME KaK OOIUX eCTECTBEHHO-HAYYHBIX TMOHSATHH, TaK W TOHSITHH,
SBJIAIOIIUXCS CHUCTEMHBIMH JJIi  OTACNBHBIX TMPEJAMETOB €CTECTBEHHO-HAYyYHOTO ITUKJIA.
Peanu3zanus MexnpeIMeTHBIX CBSI3€H MpU U3YYEeHUH XUMUU B 9 KJIacce OCYIIECTBISIETCS Yepes
WCIIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHSITHA, TaK W TOHSITHHA, SBIISFOIIHXCS
CUCTEMHBIMH TS OTACIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mue ecTeCTBEHHO-HAYYHbIC TIOHATHS: HAYYHBIA (DaKT, rUmoTE3a, 3aKOH, TEOpHUs, aHAIH3,
CUHTE3, Kiaccu(ukanusi, MNEepUOIUYHOCTb, HAOIIOJEHUE, HKCIIEPUMEHT, MOJEITUPOBAHUE,
HU3MEpEeHUe, MOJIeNb, SIBIICHUE, TAPHUKOBBIN A (HEKT, TEXHOJIOTHUS, MaTCPUAJIBI.

®wuszuka: wmarepusi, aToOM, OJJEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIHUJI, H30TOIIbI,
pPaJMOAaKTUBHOCTh, MOJIEKYJa, JJICKTPUUECKH 3apsiji, TPOBOAHHUKH, TMOJTYNPOBOIHUKH,
TUAJICKTPUKH, (POTOAIEMEHT, BEIIECTBO, TENO, 00BbEM, arperaTHOe COCTOSIHUE BEIIECTBA, Ias,
pacTBOp, PacTBOPUMOCTh, KpPHUCTAIMYECKAs PEIIETKa, CIUIaBbl, (U3WYCCKHE BEIHYMHEI,
€IMHUIIBI U3MEPEHUS, KOCMHYECKOe TPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COIHIIE.

buonorus: dotocunTe3, apixaHue, Ouocdepa, SKOCHUCTEMA, MHUHEpAIbHBIE YAOOPEHHS,
MHUKPO3JIEMEHTBI, MAKPOAJICMEHTHI, MUTATEIHHBIC BEIIECTRA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TTOPOIBI, TIOJE3HBIE HCKOTIAEMBIE,
TOTUTUBO, BOJIHBIC PECYPCHI.

ITNTAHUPYEMBIE OBPA30BATEJIbHBIE PE3VJIbTATHI

Nzyuenne xumuu B 8-9 Kilacce HaApaBJIEHO HAa JOCTHXKEHUE OOYYarOIIUMHUCS JTUYHOCTHBIX,
MeETanpeIMETHBIX U IPEIMETHBIX PE3YJIbTaTOB OCBOCHHUS yUeOHOr0 MpeaMeTa.

JIMYHOCTHBLIE PE3VIJIBTATDI

JIMYHOCTHBIE PpEe3yNbTaThl OCBOEHHS MPOrpaMMbl OCHOBHOIO 0O0ILIero oOpa3oBaHUs
JOCTUTAIOTCS B X0J1e 00yUEHUSI XMMHUHU B €IMHCTBE YUEOHOUM M BOCTIUTATEILHON JIESTEIIEHOCTH
Opranm3aiiii B COOTBETCTBHUHM C TPATUIIMOHHBIMH POCCHUCKHMH COIMOKYJIBTYPHBIMH U
TYyXOBHO-HPaBCTBEHHBIMH IEHHOCTSIMH, NPUHATHIMH B OOILECTBE IMpaBHJIAMH U HOPMaMHU
MOBEJICHUSI W CIOCOOCTBYIOT IpOIlecCaM CaMOTIO3HAHHWS, CAMOPA3BUTHS W COLMATH3AINU
0o0ydJaromuxcs.

JIMYHOCTHBIE PE3YABTATHI OTPAKAIOT CPOPMHUPOBAHHOCTD, B TOM YHCIIC B YACTH:

[TaTpuoTnyeckoro BOCIUTAHUS

1) IEHHOCTHOT'O OTHONICHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY U HAYYHOMY
HACIICJII0, TTOHMMAaHWsI 3HAYCHHUS XMUMHUYECKOW HAyKH B JKM3HM COBPEMEHHOTO OOIIECTBa,
CIOCOOHOCTH BIJIAJIETh JOCTOBEPHOU MH(OpPMAIMEN O TMepeAOBbIX TOCTHKEHHUIX U OTKPBITHIX
MHUPOBOW U OTCUECTBEHHON XUMHH, 3aMHTCPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTpOWCTBE
MHUpa 1 00111eCTBa;



['paxx1aHCKOro BOCIIUTAHUS

2) mpeAcTaBlIEHUs O COLMAJIBHBIX HOPMAaxX M IpaBWIaX MEXJIMYHOCTHBIX OTHOIIEHHUH B
KOJUIEKTHBE, KOMMYHHMKAaTUBHOM KOMIIETEHTHOCTM B OOIIECTBEHHO IIOJIE3HOW, Yy4eOHO-
UCCIIEZI0BATENIbCKON, TBOPUECKON U JPYTUX BUIAX JESTEIbHOCTH; TOTOBHOCTH K Pa3HOOOpa3HOM
COBMECTHOM JI€ATEIbHOCTH NPH BBINOJIHEHUN Y4€OHBIX, IIO3HABATEIbHBIX 33/1a4, BBINOJIHEHUU
XUMHYECKHX SKCIIEPUMEHTOB, CO3aHUH YUYEOHBIX IPOEKTOB, CTPEMIICHHUS K B3aMMOIIOHUMAHUIO
U B3aUMOIIOMOIIM B Ipolecce 3TOH y4eOHOM AesTeNTbHOCTH; TOTOBHOCTH OLIEHMBATh CBOE
MIOBEJICHUE M IIOCTYNKU CBOMX TOBapHILEH C MO3WLHM HPAaBCTBEHHBIX U INPaBOBBIX HOPM C
Y4ETOM OCO3HAHMS NIOCJIEICTBUM MOCTYIIKOB;

[leHHOCTH Hay4YHOTO NTO3HAHUS

3) MMPOBO33PEHYECKHX IPEACTAaBICHUM O BEUIECTBE M XUMHUYECKOM peakuuw,
COOTBETCTBYIOLIMX COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAyKH M COCTAaBJISIONIUX OCHOBY IS
MOHUMAaHMUsI CYIIHOCTHM HAyyHOM KapTHUHBI MHpa; IMPEACTAaBICHUNH 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHSI IPUPOABI, B3aUMOCBSA3SIX YEJIOBEKA C IPUPOAHON CPEAOH, O pOJIH
XUMHH B [IO3HAHUH 3TUX 3aKOHOMEPHOCTEM;

4) mo3HaBaTEIbHBIX MOTHBOB, HAIpPABJICHHBIX HAa MOJy4YE€HUE HOBBIX 3HAHHUI MO XUMUH,
HEOOXOIUMBIX 711 00BSICHEHUSI HaOII0JaEMBIX TPOIIECCOB U SBJICHU;

5) no3HaBaTeabHON, HH(POPMAIIMOHHOW U YUTATEIBCKOM KYJIbTYphl, B TOM YHCJIE HaBBIKOB
CaMOCTOATEIbHON paboThl ¢ y4eOHBIMH TEKCTaMHU, CIPABOYHOM JUTEpaTypol, AOCTYIMHBIMU
TEXHUYECKUMH CPEJCTBAMU MH(POPMALIMOHHBIX TEXHOJIOTHI;

6) uHTEpeca K O0YYEHMIO U MO3HAHMIO, JII0OO3HATEIBHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
caMo00pa30BaHUIO, IPOEKTHOM U HUCCIIEI0BATEIBCKON I€ATEIBHOCTH, K OCO3HAHHOMY BBIOODY
HaIPaBJICHHOCTH U YPOBHs 00y4YeHUs B JaJIbHEHUIIEM;

®opMHUpOBaHUS KYJIbTYPhI 30POBbS

7) 0CO3HaHUS LIEHHOCTH )KM3HU, OTBETCTBEHHOI'O OTHOILIEHHS K CBOEMY 3/I0POBbIO, YCTAHOBKH
Ha 3/I0pOBBIA 00pa3 »XU3HU, OCO3HAHUS IOCIEJACTBHM U HENPHUITHS BPEIHBIX IMPHUBBIYCK
(ynoTtpelGyieHHsT aJNKOTroJisl, HAapKOTHUKOB, KYpEHHs), HEOOXOJMMOCTH COOJIIOJIEHUS MpPaBUII
0€3011acHOCTH NP OOPAIIeHUH C XUMUYECKMMHU BEIIECTBAMU B OBITY U peaIbHOM KU3HU;

TpynoBoro BocnuTaHus

8) nHTEepeca K MPaKTUYECKOMY M3YYEHHIO NMpoQeccHil U Tpyaa pa3aIuvyHOro pojaa, yBaKeHUe
K TpyAy U pe3yibTaTaMm TpPYAOBOM JeSATEIbHOCTH, B TOM YHCJIE HAa OCHOBE MPUMEHEHHUS
NPEIMETHBIX 3HAaHUH N0 XHMMH, OCO3HAHHOTO BHIOOpAa WHAMBHUIYAJIBHOW TPAaeKTOPHUU
MPOAOJDKEHUST 00pa3oBaHUsl C Y4YETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHMMMHU,
OOLIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH; yCremHoN npodecCHOHANbHON 1eATeIbHOCTH U
pa3BUTHS HEOOXOIUMBIX YMEHHI; TOTOBHOCTh a1alITUPOBATHCS B MPO(eCcCHOHATIBLHON CpefIe;

DKOJOrN4eCKOro BOCITUTAHMS

9) ’KoJIOrMYEeCcKH 11eJIeCO00pa3HOro OTHOUIEHUS K TPUPO/IE KAK UICTOYHUKY KU3HHU HA 3emiie,
OCHOBE €€ CyIlIeCTBOBAaHMS, TOHUMAHUS LIEHHOCTH 3JJ0POBOr0 M 0€30MacHOro odpasa >KU3HH,
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (PH3MUECKOMY U TICHUXHUYECKOMY 3JI0POBBIO,
0CO3HAHMI IEHHOCTH COOJIIOIEHUS ITPABHII O€301acHOT0 OBECHHS IIPU paboTe C BEIIeCTBAMH,
a TaKKe B CUTYaIUsX, YTPOXKAIOIIUX 3JOPOBBIO U HKU3HU JIIOJEH;

10) crmocoOHOCTH MPUMEHSTHh 3HAHUA, MOJTydaeMble MPU W3YYEHUU XHUMUH, JUISl PEIICHHUS
3a/1a4, CBSI3aHHBIX C OKPYKAKOLIEH NMPUPOAHON CPENOM, MOBBIIICHHUS YPOBHS JKOJOTMYECKOU
KYJbTYpbl, OCO3HaHHS TJI00ATBLHOTO XapaKTepa IKOJIOTMUECKUX MPo0IeM U MyTel WX peleHus
MOCPEJICTBOM METOJIOB XUMUU;

11) sKOJIOrMYECKOro MBIIUIEHUS, YMEHHS PYKOBOJCTBOBATbCS MM B I103HABATEIbHOM,
KOMMYHHMKAaTUBHOU U COLMAIILHOM ITPAKTHKE.



METAIIPEAMETHBIE PE3YJIbTATDI

B cocraBe MerampeaMETHBIX pe3yJIbTAaTOB BBIICISIOT 3HAYUMBIE I (POPMUPOBAHHUS
MHUPOBO33PCHHSI OOIICHAYYHbIE TIOHATHS (3aKOH, TEOPHsl, TPUHIINI, THIOTEe3a, (GaKT, CUCTEMA,
MPOLIECC, SKCIEPUMEHT U Jp.), KOTOPbIE HCIOIB3YIOTCS B €CTECTBEHHO-HAYUHBIX YYEOHBIX
MpeaMeTax M MO3BOJISIOT Ha OCHOBE 3HAHUUM U3 ATUX NMPEAMETOB (POPMUPOBATH MPEACTABICHUE
0 LIETTOCTHOM HayYHOU KapTHUHE MUPA, U YHUBEPCaIbHbIE YU4eOHbIC EeHCTBUS (I03HABATEIbHEIE,
KOMMYHHUKaTUBHBIE, PErYJISTUBHBIE), KOTOpPhIE 0oOecreuynBaoT (HOpMUpPOBAHUE TOTOBHOCTU K
CaMOCTOSITEIbHOMY TJIAHUPOBAHUIO M OCYILIECTBICHUIO YU€OHOM 1eATeTbHOCTH.

MeTtanpenMeTHbie  pe3yiabTaThl OCBOSHHUS 00pa30BaTEIBHON MPOrpaMMbl 10 XUMHUHU
OTpaXaroT OBJIAJICHUE YHUBEPCATBHBIMU TTO3HABATEIILHBIMH JEHCTBUSMHU, B TOM YHUCIIC:

ba3oBbIMU TOTHYECKUMU IEUCTBUSIMU

1) ymeHueM HCMONB30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS MPU OCBOCHUU 3HAHMIA:
pacKpbIBaTh CMBICT XUMHUYECKUX TIOHATHHA (BBIACNIATh WX XapaKTepHbIC TPU3HAKH,
YCTaHABIIMBATh B3aUMOCBSI3b C IPYTUMU MOHATUSIMH ), UCTIONb30BATh MOHSATHUS JJ1 O0bICHEHUS
OTNIENbHBIX (PAKTOB M SIBIICHWW; BHIOMpATh OCHOBAHUS M KPUTEPUU IJs KiIacCHpUKALUU
XUMHYECKHUX BEIIECTB M XUMHUCCKHUX PEaKIU; YCTaHABIMBATH MPUYHHHO-CJICICTBEHHBIC CBSI3U
MEXITy OOBEKTaMH W3YYCHHS; CTPOUTH JIOTUYECKHE PACCYXACHHUS (MHIyKTUBHBIC,
JIeNyKTUBHBIE, TI0 aHAJIOTHH); JIeJaTh BBIBOJIbI U 3aKIIFOUCHUS,

2) yMeHHEM NPUMEHSTh B MPOIECCE MMO3HAHUS TMOHITHS (TIPeIMETHBIE U METaIllpEMETHBIE),
CUMBOJINYECKHEC (3HAKOBBIC) MOJIEIIH, WCIOJIb3yeMbIE B XHMHH, MPEoOpPa30oBBIBATh IHPOKO
MpUMEHsIEMbIe B XUMUU MOJIEJIbHBIC MTPEICTABIICHUS — XUMUYECKUH 3HaK (CHMBOJ 3JIEMEHTA),
XUMH4Yeckas QopMylla W ypaBHEHHE XHMHUYECKOW pPEaKIuu — TMpH peHieHHH Yy4yeOHOo-
MO3HABATEIBHBIX 3a7a4;, C YYETOM OTHUX MOJCIBHBIX MPEACTABICHUNA BBIABIATh U
XapaKTepU30BaTh CYIIECTBEHHBIC IPU3HAKNA U3y9aeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U
XUMHYECKUX PEAKINi; BBIABIATH OOIME 3aKOHOMEPHOCTH, TPUUNHHO-CIIE/ICTBEHHBIE CBSI3U U
MPOTUBOPEUHMS B M3Y4aeMbIX MPOLIECCAX U SBIICHUAX; MpEAiaraTh KPUTEPUU JIJISI BBISBICHUS
ITHX 3aKOHOMEPHOCTEW ¥ TPOTHBOPEUMH; CAMOCTOSITEIIEHO BHIOMpAaTh CHOCO0 perIeHus
y4eOHOM 3amaud (CpaBHMBATh HECKOJIBKO BApUAHTOB pEIIEHUs, BbIOMpaTh Hambosee
MOAXOIAIIUHN C Y4ETOM CaMOCTOSATEIHHO BBIJICTICHHBIX KPUTEPUEB);

bazoBbIMU HCCIIeIOBATEIHCKUMU JICHCTBUSMU

3) yMEHHEM HCIOJb30BaTh IMOCTABJICHHBIC BOIPOCH B Ka4eCTBE MHCTPYMEHTA IO3HAHHUS, a
TaKkkK€ B KaueCcTBE OCHOBBI i (OPMHUPOBAHUS TUMOTE3bl MO TPOBEPKE MPABUIBLHOCTH
BBICKa3bIBAEMBIX CYKICHHUIA,

4) mpuoOpeTeHre OMbITa O TUTAHUPOBAHHUIO, OPTaHU3AIMH W TPOBEJACHHUIO YUYCHUUYCECKUX
HKCIIEPUMEHTOB: YMEHHUE HAONIOAAaTh 32 XOJOM MPOIECcca, CaMOCTOSITENILHO MPOTHO3UPOBATH
€ro pe3yabTaT, GopMyIUpOBaTh OOOOIICHHS 1 BBIBOJIBI IO pe3yIbTaTaM MPOBEAEHHOTO OMBITA,
WCCIIEZIOBAaHUS, COCTABIIATH OTYET O MPOJIEIIaHHON padoTe;

PaGoroii c undopmanuei

5) ymeHueM BBIOMpaTh, aHAIM3UPOBATH U HHTEPIPETHPOBATH HMH(OOPMAIHMIO PA3THUHBIX
BUJIOB M (OPM TPENICTABICHUS, TIOJy4aeMyI0 M3 Pa3HBIX MCTOYHHKOB (HAYYHO-TIOMYJIspHAs
JUTEepaTypa XHMHYECKOTO COJEpXKaHWs, CIpPaBOYHBIE MMOCOOWs, pecypchl HHTepHeTa);
KPUTHUYECKH OIICHUBATH MPOTUBOPEUYHBYIO M HEJIOCTOBEPHYIO HHPOPMAITHIO;

6) yMEHHEM NMPUMEHSAThH Pa3IMYHbIC METOIBI U 3aIPOCHI IPH MOUCKE U 0TOOPE MHPOPMALIUU
¥ COOTBETCTBYIOIIUX JAHHBIX, HCOOXOUMBIX JUISl BHITIOJHEHHUS YUYCOHBIX M ITO3HABATEIIbHBIX
3aJa4  ONpENelIEHHOTO THMA; MPUOOpEeTEeHWEe OmbiTa B 00JacTH  HMCIIOJIb30BaHUS
WH(OPMAIIMOHHO-KOMMYHUKATHBHBIX ~ TEXHOJIOTUH, OBIAJCHUE KYJIbTYpPOH aKTHBHOTO
WCIIOJIb30BAHMSI PA3IMYHBIX TMOUCKOBBIX CHUCTEM; CAMOCTOSATEIHHO BHIOMpATh ONTHMAIIBHYIO



dbopmMy mnpesacTaBieHus UHPOpPMAIMM U WIUTIOCTPUPOBATH peEIllaeMble 3aJaud HECIIOKHBIMU
CXEMaMH, JuarpaMMaMu, ApyruMu (popmMamu rpauky 1 uX KOMOMHAIUSMY;

7) yMeHUEM HCHOJb30BaTh U aHAIM3UPOBATH B MPOIECCe YUECOHOW M HCCIIE0BATEIbCKOM
JESTEIIbHOCTH HMH(POPMAIIMI0O O BIUSAHUM TPOMBIIUIEHHOCTH, CEIbCKOTO XO34iCTBa U
TpaHCHOPTa Ha COCTOSIHUE OKPY>Karolel TPUPOJIHOMN CPEIbI;

YHUBEpCATBEHBIMU KOMMYHHKATUBHBIMY JICHCTBUSIMH

8) yMmeHHweM 3ajaBaTh BOMNPOCH (B XOJ€ AHANora W/MIW JUCKYCCHH) IO CYIIECTBY
oOcyxaeMoil Tembl, (OPMYITHPOBATH CBOM TPEJIOKEHUS OTHOCUTEIHHO BBITIOJHEHUS
MPEJI0KEHHOW 3aa4K;

9) mnpuoOpereHHe OMbITA MPE3CHTAMUA PE3YNbTATOB  BBHIMOIHEHUS XHMHUYECKOTO
JKCIIeprUMeHTa (J1abOpaTOPHOro OMbITa, J1a0OPaTOPHON pPabOTHI MO HMCCIEAOBAHUIO CBOWCTB
BEIIECTB, Y4EOHOTO MIPOEKTA);

10) 3amHTEpECOBAaHHOCTH B COBMECTHOH CO CBEPCTHHKAMH TIO3HABATENbHON U
HCCIIeIOBATENIBCKON NIESATEIHHOCTH TPU PEIICHUH BO3HUKAIOIIUX MPOOJIEeM Ha OCHOBE ydéTa
OOIIMX MHTEPECOB U COIVIACOBAaHUS MO3MIMI (00CYyXIeHus, 0OMEH MHEHUSMHU, «MO3TOBBIC
MITYPMBI», KOOPJIWHAIUS COBMECTHBIX ACHCTBUH, OTPE/ICIICHUE KPUTEPUEB IO OIICHKE Ka4eCcTBa
BBITIOJTHEHHOM paOOoThI U JIp.);

YHuBepCcaIbHBIMU PETYIATUBHBIMU ACHCTBUSIMU

11) ymeHHMEM CcaMOCTOATENBHO ONPENENSITh IENU JACSITeNbHOCTH, IUIAHHPOBATH,
OCYIIECTBIIATH, KOHTPOJIUPOBATH M MPH HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO JESITEIHHOCTB,
BBIOMpaTh Hambosiee 3¢G(HEKTUBHBIC CIIOCOOBI pelieHrs YYeOHBIX M MO3HABaTEIbHBIX 3aj1ad,
CaMOCTOSITEIBHO COCTAaBJISITh UM KOPPEKTUPOBATH MPEIOAKEHHBINM AITOPUTM JIEHCTBUN TIPH
BBITMIOJTHEHUW 3aJaHUK C y4ETOM TMOJydeHHS HOBBIX 3HAHWH 00 M3ydaeMBIX OOBEKTaxX —
BEIIECTBAX U PEAKIMSX; OLIEHUBATH COOTBETCTBHUE MOYICHHOTO PE3yIbTaTa 3assBICHHOMN IIeITH;

12) ymeHMeM UCIOJIb30BaTh M aHAIM3UPOBATh KOHTEKCTHI, MpeJjiaraéMble B YCIOBHH
3aJlaHni.

[NPEAMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMeTHBIX pe3yJabTaTOB II0 OCBOCHHIO O0S3aTEIBHOTO COJIEpPKAHUA,
YCTAaHOBJIEHHOTO JIaHHOW mpuMepHOW pabodeil mpOrpaMMoi, BBIIEISIOT: OCBOCHHBIE
oOydJaromMMHUCsl Hay4yHbIE€ 3HAHUS, YMEHUS W CHOCOOBI NEUCTBUHM, crnenuduueckue s
MpEeAMETHON 00MacT «XUMHS», BUABI JACATEIBHOCTH IO TOJYYEHHUIO HOBOTO 3HAHUS, €T0
HWHTEpIpETaIH, MPeoOPa30BAHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YUYCOHBIX M HOBBIX CUTYaIHsX.

[IpeameTHBIE pe3yNabTaThl OTpPaXkaroT CHOPMHUPOBAHHOCTH y OOYYAIOIIMXCS CIIETYOITUX
YMEHUM:

8 KUIACC

1) packpvieams cmvlci OCHOBHBIX XUMHUYECKUX TOHSTHIA: aTOM, MOJEKYJa, XUMHUYECKHIA
AJIEMEHT, MPOCTOE BEIIECTBO, CIOXHOE BEIECTBO, CMECh (OAHOPOJHAs W HEOJHOPOIHAs),
BaJICHTHOCTb, OTHOCHUTEJIbHAs aTOMHAsI U MOJIEKYJIsIpHas Macca, KOJMYEeCTBO BEIIeCTBa, MOJIb,
MOJISIpHAs Macca, MaccoBas JIOJIsi XMMHUYECKOTO 3JIEMEHTa B COCTUHEHHH, MOJIIPHBINA 00BEM,
OKCH/JI, KUCJIOTA, OCHOBAHHUE, COJIb, JIEKTPOOTPHULIATEILHOCTbD, CTETIEHb OKHCIICHUS, XUMUYECKas
peakuus, Ki1accuPUKaluus peakiUil: peakluuu COSAUHEHHs, PEaKIUU Pa3NIOKEHHUS, pEaKINH
3aMelICHNUs, peaKui 00MeHa, 9K30- ¥ YHIOTEPMUUECKUE PEaKuH; TEIUIOBOH 3(pPexT peakunu;
AP0 aToMa, IEKTPOHHBIN CIIOW aTOMa, aTOMHasi OpOuTallb, paJuyCc aTOMa, XUMUYECKask CBS3b,
MOJIApHAsl M HETOJIsSIpHAs KOBAJICHTHAs CBSI3b, MOHHAS CBSI3b, MOH, KATHOH, aHUOH, PacTBOD,
MaccoBasi J10J1s BellecTBa (MPOLIEHTHAs KOHLIEHTpAIls) B pacTBOPE;



2) unnrocmpuposams B3aMMOCBSI3b OCHOBHBIX XMMUYECKUX MOHATHH (CM. 1. 1) ¥ IPUMEHSITH
9T TOHATHUS MIPU OMUCAHUU BEILIECTB U UX MPEBPAICHUN;

3) ucnonv306amv XUMAYECKYIO CHMBOJIMKY TSI COCTABJICHUS ()OPMYJT BEIIECTB M yPaBHEHUI
XUMHUYECKHUX PEaKIUii;

4) onpedensimos BAICHTHOCTh aTOMOB 3JIEMEHTOB B OHWHAPHBIX COCAMHCHHSX; CTEICHb
OKHCIIEHHUS JJIEMEHTOB B OHMHApPHBIX COEOUHEHUSX; MPUHAMJIEHKHOCTh BELIECTB K
oTpeAeIEHHOMY KIIacCy COSAMHEHHH 1Mo ¢opMynaM; BUI XMMHUYECKON CBA3U (KOBAJIEHTHAs U
MOHHAs) B HEOPTaHUYECKUX COCIMHEHUSIX;

5) packpwieams cmwuica Ilepuoguueckoro 3akona JI. 1. MennaeneeBa: JeMOHCTPUPOBATH
MOHUMAaHHE MEPUOINYECKON 3aBUCMOCTH CBOMCTB XMMHYECKUX 3JIEMEHTOB OT UX MOJIOKEHUS
B [lepnoguyeckoil cucreme; 3aKOHOB COXpAaHEHHUS MAaCChl BEIIECTB, MOCTOSHCTBA COCTAaBa,
aTOMHO-MOJIEKYJISIPHOTO Y4€HHMs, 3aKoHa ABOraJpo; OIKChIBaTh U XapaKTepU30BaTh
TabnnuHyo GopMmy Ileproanueckoil cUCTEMBbl XMMHUYECKHX 3JIEMEHTOB: PA3JIMYaTh MOHATHS
«rnaBHas noAarpynna (A-rpymnmna)» u «nodounas noarpymnmna (b-rpymnmna)», manbie U O6oibIne
MIEPHUOJIbI; COOTHOCUTh 0003HAUYEHHUS, KOTOpbIe UMEIOTCs B Tabmnuie «llepuoanueckas cucrema
xumuueckux sneMeHToB JI. 1. MenneneeBa» ¢ UYUCIOBBIMU XapaKTEPUCTHKAMHU CTPOCHHUS
aTOMOB XUMHYECKHX DJEMEHTOB (COCTaB W 3apsAn sfApa, oOlIee YHUCI0 3JIEKTPOHOB U
pacnpe/ielieHle UX M0 AIEKTPOHHBIM CIIOSIM);

6) xraccuguyupoeams XUMUYECKHE DSIIEMEHTHI, HEOPTAHUYCCKUE BEIECTBA; XUMHUYCCKHE
peakuuu (Mo YUCIIy U COCTaBY YYaCTBYIOIIMX B PEAKIIUU BEIIECTB, 110 TEIIOBOMY 3D PEKTY);

7) xapaxmepuzoeams (onucviéams) oONIHE XUMHUYECKUE CBOWCTBA BEIICCTB PA3JIMYHBIX
KJIACCOB, MOATBEP>KIasi OMHMCAHUE MTPUMEPAMHU MOJIEKYJISIPHBIX YPAaBHEHUI COOTBETCTBYIOIIUX
XUMUYECKUX PEAKIINIL;

8) mpoecnozuposams CBOMCTBAa BEUICCTB B 3aBUCUMOCTH OT WX KAa4eCTBCHHOTO COCTaBa;
BO3MOXHOCTH MTPOTEKAHMSI XUMUYECKUX MPEBPAIICHUN B PA3TUYHBIX YCIOBHSIX;

9) 6blyuCAMb OTHOCUTEIBHYIO MOJICKYJISIDHYIO M MOJISIPHYFO MacChl BEIIECTB; MAaCCOBYIO
JIOJII0 XUMHUYECKOTO 3JIeMEHTa Mo (opmyJie COEIMHEHHS; MacCOBYIO JIOJIO BEUIECTBA B
pacTBOpE; MPOBOJIUTH PACUYETHI 110 YPABHEHNUIO XUMUYECKOM peakiny;

10) npumensimv OCHOBHBIC OTEpAIIMM MBICIIUTEIBHON JEATEIPHOCTH — aHAJIU3 M CHHTE3,
CpaBHEHUE, 0000IIEeHNe, CHUCTeMaTH3allui0, KIacCU(PUKAIMIO, BBISBICHHE MPUYUHHO-
CIIEICTBEHHBIX CBSI3€Ml — JUIsi W3Y4YEHUS CBOWCTB BELIECTB M XUMHUYECKUX pEaKLUid;
€CTECTBEHHO-Hay4YHbIE METOJbl TO3HAaHUS — HAONIO/IEHNWEe, U3MEpPEHHE, MOJICIMPOBAHUE,
AKCIIEPUMEHT (peabHbIN U MBICIICHHBIN);

11) cnedosams mpaBuIaM  MOJIb30BAHUS  XUMHYECKOHW TOCYyI0il ©  1ab0paTOPHBIM
o0opynoBaHMEM, a TaKXKe IMpaBWwiIaM OOpalleHUus] C BEIIECTBAMH B COOTBETCTBHM C
WHCTPYKIUSIMH 110 BBITIOJTHEHUIO J1a00paTOPHBIX XUMUYECKUX OIBITOB IO TMOJYyYEHUIO U
coOMpaHui0 Ta3000pa3HBIX BEMIECTB (BOAOPOJA U KUCIOPOA), MPUTOTOBICHUIO PACTBOPOB C
ONPEICIIEHHOM MAacCOBOM [I0JIEM PACTBOPEHHOTO BEUIECTBA; IUJIAHUPOBATH M MPOBOJUTH
XUMHYECKHE HKCIEPUMEHTHI 110 PACIO3HABAHUIO PACTBOPOB WIEJIOYEH M KHUCIOT C MOMOIIBIO
WHIUKATOPOB (JJakMyc, (heHoN(pTaenH, METUIOPAHXK H Jp.).

9 KJIACC

1) packpvieamv cmbici OCHOBHBIX XHMHUYECKUX TOHSATHIA: XMUMHUYECKUH D3JIEMEHT, aToM,
MOJIEKYJIA, WOH, KAaTHOH, aHUOH, IIPOCTOE BEILIECTBO, CIO0KHOE BEIIECTBO, BaJICHTHOCTD,
ANEKTPOOTPULIATEIBHOCTh, CTENEHb OKHUCIICHHUS, XUMHUYECKas peakius, XUMHUYECKas CBS3b,
TEII0BOM AP (PEKT peakluu, MOJIb, MOJISIPHBIA 00bEM, PACTBOP; DJIEKTPOJIUTHI, HEATEKTPOIHTHI,
EKTPOIMTUYECKAs IUCCOLMALMS, PEaKUMd HOHHOIO OOMEHa, KaTajau3aTrop, XMMHYECKOe
paBHOBecue, OOpaTUMble U HEOOpaTHUMbIE pPEAKIHH, OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIC



peaKlu, OKHUCIUTENb, BOCCTAHOBUTENb, OKHCIECHHWE M BOCCTAHOBIICHHE, aJIOTPOIIHS,
aM(pOTEpHOCTb, XUMUYECKas CBSI3b (KOBAaJEHTHAs, MOHHAs, METAJUINYECKast ), KpUCTAIINYECKast
pemérka, KOppo3us METaJIOB, CIUIaBbl; CKOPOCTh XHMMHMUYECKOW peaKkIMH, MpeleiabHO
nonyctumas koHeHTpauus (IT1K) Bemectna;

2) unoCcmpuposams B3aMMOCBSI3b OCHOBHBIX XUMUYECKHUX MOHATHH (CM. T1. 1) U IPUMEHSTH
9TH MOHATHUS IPU ONMCAHUU BEUIECTB U UX PEBPALLECHUMH;

3) ucnonvzoeamv XUMUIECKYIO CUMBOJIMKY IS COCTABJICHUS ()OPMYJI BEIIECTB ¥ yPaBHEHUI
XUMUYECKHUX PEAKIIHil;

4) onpedensmp BAICHTHOCTD U CTENICHb OKUCIICHHUS XHMUYECKUAX 3JICMEHTOB B COCAMHEHHSIX
Pa3IMYHOIO COCTaBa; MPUHAJIEKHOCTh BEIECTB K ONpPEIEIEHHOMY KJIacCy COEIMHEHUN IO
dbopMynam; BUJ XUMUYECKOM CBSI3M (KOBAJICHTHAs, HOHHAS, METAJNIMYECKasl) B HEOPraHUUECKHUX
COEIMHEHUSX; 3apsi]] MOHA M0 XUMHUYECKON (hopmyrie; XapakTep cpeibl B BOJHBIX pacTBOpax
HEOPraHMYECKUX COEMHEHNUN, TUIl KPUCTAIUIMYECKON PEIIETKH KOHKPETHOTO BELIECTBA;

5) packpvieams cmuicn epuoaundeckoro 3akona /1. M. MeneneeBa u IeMOHCTPUPOBATh €ro
MOHMMAaHKEe: OMHUCHIBATh U XapaKTepHu3oBaTh TaObiuuHyro (opmy [leprogudeckoil cucTembl
XUMHUYECKHX 3JIEMEHTOB: pa3jiNyaTh MOHATHUS «TJIaBHAs noArpynna (A-rpynmna)» u «noOovHast
noarpynna (b-rpynmna)», manble U OoNbIIME HNEPUOABI; COOTHOCUTh 0003HAYEHMS, KOTOPHIE
UMEIOTCA B TEPUOAMYECKON TabiuIle, ¢ YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XUMHYECKHUX JIEMEHTOB (COCTaB U 3apsl sipa, 00Iee Yuco JIEKTPOHOB U paclipeiesieHne ux
MO0 DJEKTPOHHBIM CIIOSIM); OOBACHITH OOIME 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWMCTB
AJIEMEHTOB U MX COEIMHEHUH B IMpEAesaxX MalblX MEPUOJOB U IJIaBHBIX MOATPYNN C YYETOM
CTPOEHHUSI X aTOMOB;

6) kraccuguyuposame XUMHUUYECKUE DIEMEHTHI; HEOPTaHUYECKUE BEUICCTBA; XUMHUYCCKHE
peakuuu (10 YUCIIy M COCTAaBY YYacCTBYIOUIMX B PEAKLIUU BELECTB, IO TEIJIOBOMY 3P PEKTY, IO
M3MEHEHHUIO CTENICHEN OKUCIICHUSI XUMHUECKUX 3JIEMEHTOB);

7) xapaxmepuzosams (ONUCHIBaTE) O0OIMME H CIEHU(PHUECKHE XUMHUYECKHE CBOWCTBA
MPOCTHIX U CJIOKHBIX BEIIECTB, MOATBEPXKAasi OMUCAHUE MPUMEPAMHU MOJIEKYIISIPHBIX U MOHHBIX
YPaBHEHUN COOTBETCTBYIOIIMX XUMUUYECKUX PEAKLUN;

8) cocmasnams ypaBHEHHS 3JEKTPOIUTUYECKOW ITUCCOIMALMN KUCIIOT, MIETI0OYel U COJeH;
MOJIHBIE M COKpAalEHHBIE YpaBHEHUS pEakUUid HMOHHOTO OOMEHA; YpaBHEHMs pEeaKIuil,
MOJATBEPKAAIOIINX CYIIECTBOBAHUE T'€HETUYECKON CBSI3M MEXKJY BEIECTBAMU pPa3IMYHbIX
KJIACCOB;

9) packpwieams cywHOCMb OKHCIUTEIBLHO-BOCCTAHOBUTEIBHBIX PEAKIMA  TTOCPEICTBOM
COCTaBJICHUS AJIEKTPOHHOr0 OajaHca 3TUX peaKIHii;

10) npoero3uposamsb CBOWCTBA BEUIECTB B 3aBUCHMOCTH OT HMX CTPOSHHS, BO3MOXXHOCTH
MPOTEKAHUS XUMHUUECKUX MPEBPAILICHUN B Pa3IMYHBIX YCIOBUSX;

11) gviyucasims OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJSIPHYIO MacChl BEIECTB; MacCOBYIO
JIOJII0 XUMHUYECKOTO JJIeMEHTa Mo (opMmyJie COEIMHEHHUS; MAacCOBYIO JOJI0 BEIECTBAa B
pacTBOpe; NPOBOAUTH PACUETHI IO YPABHEHUIO XUMUUECKOW PEaKLUU;

12) cnreoosams TipaBuaM  TOJB30BAaHUS  XMUMHUYECKOM Tmocymoil W 1abopaTopHBIM
o0oOpyZOBaHHEM, a TaKKe TMpaBHiaM OOpalleHUs] C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIHMSIMH IO BBITIOJHEHHUIO JaOOPAaTOPHBIX XWMHUYECKHX OIBITOB MO TOJIYYCHHUIO U
coOMpaHuIo Ta3000pa3HbIX BEIIECTB (aMMHUAaKa M YTIICKUCIIOTO Ta3a);

13) nposooums peakiinu, MOATBEPKIAIOIINE KAYeCTBEHHBIH COCTaB pPa3IUYHBIX BEIIECTB:
pacrno3HaBaTh OINBITHBIM MYTEM XJIOpHI-, OpoMHI-, HOOUA-, KapOoHaT-, pocdar-, cumukar-,
cynb(har-, TUIAPOKCHI-UOHBI, KATHOHBI AaMMOHHUS W HWOHBl UW3YYCHHBIX METAJUIOB,
MPUCYTCTBYIOLIUE B BOJHBIX PACTBOPAX HEOPTAHUUYECKUX BEIIECTB;



14) npumensimv OCHOBHBIC OIEpAIMM MBICIUTEIBHON NEITEIbHOCTH — aHAIW3 M CHHTE3,
CpaBHEHHE, 0000IIEHNEe, CUCTEMATH3alIMIO0, BBISIBIICHUE MPUYMHHO-CIIEJACTBEHHBIX CBSI3eH —
JUISL U3YYEHUs CBOMCTB BEIIECTB M XUMUYECKUX PEAKIUN; €CTECTBEHHO-HAYYHBIE METOMbI
MO3HAaHUS — HaOMIOJCHUE, W3MEpPEHUEe, MOJICTUPOBaHUEe, OSKCIEPUMEHT (pealbHBIH U
MBICIICHHBI ).



TEMATHUYECKOE INTAHUPOBAHUE

8 KIIACC
No | HaumenoBanue KonuuecTBo yacos OnekTpoHHbIe (IU(PPOBBIE) 00pa30BaTEIBHBIE PECYPCHI
/1 | pa3esioB U TeEM
MIPOTrpaMMBbl
BCET0 | KOHTPOJIb | MPaKTHY
HbIE ecKue
paboThI paboThI
Paznen 1. [lepBoHauaabHble XUMUYECKUE TTOHATUS
1.1 | XuMmus — BakHas 6 0 2 https://media.prosv.ru/content/item/reader/7896/ -3nekTpoHHBIN yIeOHUK
00J1acTh €CTeCTBO3HAHUS "Xumus.8 knacc"
1 TIPAKTHYECKOM https://content.edsoo.ru/lab/ - TaTepakTHBHBIC BUPTyalIbHBIC JTAOOPATOPHBIC
JeSITEIbHOCTH YeJI0BEeKa Y TIpaKTUYeCKue paboThl
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-Xumus (3aHUMATEIbHBIE OTBITHI, 3JIEKTPOHHBIE TIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O06sako 3HAHUIA.
MIxoma". Xumus, 8 xnacc
1.2 | BemectBa 14 1 0 https://media.prosv.ru/content/item/reader/7896/ -3nekTpoHHBIN y4eOHUK
Y XUMHYECKHE pEaKIIUU "Xumus.8 knacc"
https://content.edsoo.ru/lab/ - IarepakTiBHBIC BUPTYalbHBIC JTAOOpATOPHBIE
U IPaKTHYECKHe paboThI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-Xumusi (3aHUMATEIbHBIE OTBITHI, SIEKTPOHHBIE TUIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O06sako 3HAHUIA.
MIxoma". Xumus, 8 xnacc
https://www.yaklass.ru- IKiacc — oGpa3oBaTebHbII HHTEPHET-PECYPC
Hroro no pasgeny 20




Paznen 2. Baxwueiimme MMpEaACTABUTCIIN HCOPIraHNYICCKHUX BCIICCTB

2.1

Bosznyx. Kucnopon.
[Tousatue 00 oxcumax

5

0

1

https://media.prosv.ru/content/item/reader/7896/ -31ekTpOHHBIN y4eOHUK
"Xumus.8 knacc"

https://content.edsoo.ru/lab/ - UaTepakTiBHBIC BUpTYalibHBIE Ta0OpATOPHBIC
Y IPAKTHYECKUE pabOThI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-XuMusl (3aHUMATEIBHBIE OMBITHI, YJIEKTPOHHBIE IJIAKATHl H TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O6ako 3HaHUIA.
[IIxona". Xumus, 8 xmacc

https://www.yaklass.ru- IKinacc — oOGpa3oBaTelIbHBIN HHTEPHET-PECYPC

2.2

Bonopon.
IlousTue o kucnorax
U COJISIX

https://media.prosv.ru/content/item/reader/7896/ -3¢k TpOHHBIN y4eOHHK
"Xumus.8 knacc"

https://content.edsoo.ru/lab/ - UaTepakTiBHBIC BUPTYallbHBIC Ta00pATOPHBIC
" IIPAKTHYCCKUC pa6OTBI

https://marketplace.obr.nd.ru/library/lessons?by groups=1&filter_subject=5
-Xumusa (SaHI/IMaTeJIBHBIG OIIBITHI, 3JICKTPOHHBIC IIJIAKAThI U TGCTBI)
https://school.oblakoz.ru/materials/496049 -tpenaxxep "O0nako 3HaHUH.
[MIxoma". Xumus, 8 knacc

https://www.yaklass.ru- IK;iacc — o6Gpa3oBaTebHbII HHTEPHET-PECYPC

2.3

KonnuecTBeHHBIE
OTHOIIIEHUS B XUMHU

https://media.prosv.ru/content/item/reader/7896/ -3nekTpoHHbBIN y4eOHUK
"Xumus.8 knacc"

https://content.edsoo.ru/lab/ - UaTepakTiBHBIC BUPTYallbHBIC TA0OPATOPHBIC
U TIPaKTHUYECKHE PaboThI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-XumMusa (SaHI/IMaTeJ'IBHble OIIBITHI, DJICKTPOHHBIC IIJIAKAThI U TGCTBI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O6iako 3HaHUI.
[Ixoma". Xumus, 8 kiacc

https://www.yaklass.ru- IKiacc — o6pa3oBaTeIbHbIH HHTEPHET-PECYPC




2.4

Bopa. PactBopsl.
[TousiTHe 00 OCHOBAHUAX

https://media.prosv.ru/content/item/reader/7896/ -31ekTpOHHBIN y4eOHUK
"Xumus.8 kmacc"

https://content.edsoo.ru/lab/ - UaTepakTiBHBIC BUPTYabHBIE Ta00pATOPHBIC
Y TIPaAKTUYECKHUE PaOOTHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-Xumust (3aHUMATEITBHBIE OIBITHI, JIEKTPOHHBIC TUTAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O6ako 3HaHUIA.
Mxoma". Xumus, 8 xnacc

https://www.yaklass.ru- SIKiacc — 06pa3oBaTeIbHbIH HHTEPHET-PECYPC

2.5

OCHOBHBIE KJIaCCHI
HEOPraHUYECKUX
COEIMHEHUN

12

https://media.prosv.ru/content/item/reader/7896/ -31eKTpOHHBIN y4eOHHK
"Xumwus.8 knacc"

https://content.edsoo.ru/lab/ - UaTepakTiBHBIC BUpPTYallbHBIC Ta0OpATOPHBIC
" IIPAKTHYCCKUC pa6OTBI

https://marketplace.obr.nd.ru/library/lessons?by groups=1&filter_subject=5
-Xumusa (SaHI/IMaTeJIBHBIG OIIBITHI, 3JICKTPOHHBIC IIJIAKATBI U TGCTH)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O0aako 3HaAHHI.
[IIxona". Xumus, 8 xnacc

https://www.yaklass.ru- IKiacc — o6Gpa3oBaTebHbII HHTEPHET-PECYPC

Hroro no pazneny

33

Pasznen 3. Ilepuonnueckuit 3akoH u [lepnoaunueckas cucrema xummnueckux anemMeHnToB /1. . Menneneesa.

CTpOGHI/Ie aTOMOB. XUMHUYECKas CBA3b. OKHUCINTEIILHO-BOCCTAHOBUTEIILHBIC pc€akunun




3.1 |Ilepuoauueckuii 3aKoH U | 7 https://media.prosv.ru/content/item/reader/7896/ -31ekTpOHHBIN y4eOHUK
[Tepuonuueckas cucrema "Xumus.& kimacc"
XUMHYECKHUX JIEMCHTOB https://content.edsoo.ru/lab/ - UnTrepakTiBHBIC BUPTYalbHBIC JTAOOpATOPHBIE
. . Menneneena. U TIPAKTUYECKHUE PaOOTHI
CrpoeHue aToma https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-Xumust (3aHUMATEITBHBIE OIBITHI, JIEKTPOHHBIC TUTAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O6iako 3HaHUI.
Ixoma". Xumus, 8 xinacc
https://www.yaklass.ru- SIKiacc — 06pa3oBaTeIbHbIH HHTEPHET-PECYPC
3.2 | XuMu4ecKas CBS3b. 8 https://media.prosv.ru/content/item/reader/7896/ -3¢k TpOHHBIN y4eOHHK
OxkucnuTenbHo- "Xumus.8 knacc"
BOCCTaHOBHTEJIbHBIC https://content.edsoo.ru/lab/ - UnrepakTiBHBIC BUPTYyalbHBIC JTAOOpATOPHBIC
peakuuu U TIPaKTUYECKHE PaboThI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-Xumust (3aHUMATEITBHBIE OIBITH, YJIEKTPOHHBIC TUTAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O06sako 3HAHUH.
[IIxona". Xumus, 8 xmacc
https://www.yaklass.ru- IKiracc — oGpa3oBaTebHbII HHTEPHET-PECYPC
Hroro no pazaeny: 15
OBIIEE KOJIMYECTBO 68

YACOB IIO ITPOIT'PAMME




9 KJIACC

Ne | HaumenoBanue KonunuaectBo yacos OnexkTpoHHbIe (IUPPOBBIE) 00pa30BaTEIbHbBIE PECYPCHI
/Il | pa3/ieJoB U TEM
IPOrpPaMMBI
BCEro | KOHTPOJIb | MpaKTU4e
HBIC CKue
padoThI padoThI
Pasnen 1. BemecTBo 1 XuMHU4YeCKUe peakuun
1.1 | IToBTOpCeHUE M 5 0 0 https://media.prosv.ru/content/item/reader/7897/-3nexTpoHHBIN y4eOHHK
yrayOneHue 3HaHui "Xumus 9 knacc"
OCHOBHBIX Pa3JIeiiOB https://content.edsoo.ru/lab/ - MuTepakTiBHBIC BUPTYalbHBIC
Kypca 8 kiacca nabopaTopHbIe U IPAKTUIECKUE pabOThHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-Xumus (3aHUMATENIbHBIE OIBITHI, JJIEKTPOHHBIE TIIAKAThl U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "Obnaako 3HaAHHIA.
IIIxona". Xumus, 8 knacc
https://www.yaklass.ru- SIKnacc — o0Gpa3oBaTebHBIN HHTEPHET-PECYPC
1.2 | OcHOBHBIE 5 0 0 https://media.prosv.ru/content/item/reader/7897/-anexTpoHHbIN yueOHUK
3aKOHOMEPHOCTH "Xumus 9 knacc"

XUMUYECKHUX pEeaKIu

https://content.edsoo.ru/lab/ - utepakTuBHBIC BUPTYaJIbHBIC
nabopaTopHbIe U MPAKTUIECKHE pabOThI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-Xumusl (3aHUMATEIIBHBIE OIBITHI, JJICKTPOHHBIC TIJIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "OO6nako 3HaHUH.
Mxoma". Xumus, 8 knacc

https://www.yaklass.ru- SIKnacc — oGpa3oBaTebHBIN HHTEPHET-PECYPC




1.3 | DieKkTpoauTHYECKAS 9 1 https://media.prosv.ru/content/item/reader/7897/-3mekTpoHHbBIN y4eOHUK
JTACCOIAALIUS. "Xumusa 9 kiacc"
XUMHYECKHE PEaKIIiU B https://content.edsoo.ru/lab/ - UutepakTuBHBIC BUPTYaJIbHBIC
pacTBopax 1a00paTOPHBIE U MTPAKTUICCKUE PAOOTHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-XuMus (3aHUMATEIbHBIE OMBITHI, AJIEKTPOHHBIC IJIAKATHI H TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "OO6nako 3HaHUH.
Mxoma". Xumus, 8 knace
https://www.yaklass.ru- SIKinacc — oGpa3oBaTeIbHBIN HHTEPHET-PECYPC
Hroro mo pazaemy 19

Paznen 2. HemeTaiiel M UX cCOeAUHEHUSI

2.1

OO01as xapakTepucTuKa
XUMHYECKHUX IEMEHTOB
VIIA-rpynmsl. I"aioreHsl

4

0

https://media.prosv.ru/content/item/reader/7897/-3nekTpoHHbI yueOHUK
"Xumus 9 knacc"

https://content.edsoo.ru/lab/ - UnTepakTuBHBIC BUPTYaIbHbBIC
1abopaTOpHBIC U MTPAKTHIECKHE PaOOTHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-Xumus (3aHUMATEIbHBIE OTBITHI, 3JIEKTPOHHBIE TUIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "Obnako 3HaHHI.
Mxoma". Xumus, 8 knacc

https://www.yaklass.ru- SIKnacc — o0Gpa3oBaTebHBIN HHTEPHET-PECYPC

2.2

OO61as xapakTepucTuka
XUMHUYECKUX AJIEMEHTOB
VIA-rpynmnsl. Cepa u eé
COCIIMHEHUS

https://media.prosv.ru/content/item/reader/7897/-3nekTpoHHbI yueOHUK
"Xumus 9 knacc"

https://content.edsoo.ru/lab/ - atepakTuBHBIC BUPTYaJIbHBIC
nabopaTopHbBIC U MTPAKTHYECKUE PaOOTHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-XumMus (BaHI/IMaTeHBHBIC OIIBITHI, SJICKTPOHHBIC TJTIAKATBI 1 TGCTBI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "OO0nako 3HaHUI.
Mxoma". Xumus, 8 knacc

https://www.yaklass.ru- SIKnacc — oOpa3oBaTebHBIN HHTEPHET-PECYpPC




2.3 | Obmias xapakTepucTikKa |5 1 https://media.prosv.ru/content/item/reader/7897/-3mekTpoHHbBIN y4eOHUK
XUMUYECKHUX AJIEMEHTOB "Xumus 9 knacc"
VA-rpynmsl. A30T, https://content.edsoo.ru/lab/ - UaTepakTiBHBIC BUPTYalbHBIC
dhochop u ux n1abopaToOpHBIC U MTPAKTHYECKUE PaOOTHI
COCMHEHUS https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-Xumus (3aHUMATEIbHBIE OTBITHI, SJIEKTPOHHBIE TUIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "OO6nako 3HaHUH.
Mxoma". Xumus, 8 knace
https://www.yaklass.ru- SIKiiacc — oOpa3oBaTenbHbIi HHTEPHET-PECYpPC
2.4 | Obmas xapakrepuctuka | 10 1.5 https://media.prosv.ru/content/item/reader/7897/-3nekTpoHHbBIN yueOHUK
XUMHYECKHUX JIEMEHTOB "Xumus 9 knacc"
[VA-rpymsl. https://content.edsoo.ru/lab/ - UutepakTuBHBIC BUPTYalIbHBIC
Yriepoa u KpeMHUN U nabopaTopHbIe U IPAKTUUYECKHE PaOOThI
UX COCAMHCHHMS https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-Xumusi (3aHUMATENIbHBIE OIBITHI, YIEKTPOHHBIC TIIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "OO0nako 3HaHUH.
Mxoma". Xumus, 8 kiacc
https://www.yaklass.ru- IKinacc — oOGpa3oBaTelIbHbBII HHTEPHET-PECYPC
Uroro no pazaeny 25
Pasznen 3. MeTamibl 1 uX COEIMHEHUS
3.1 | O6mwue cBoiicTBa 4 0 https://media.prosv.ru/content/item/reader/7897/-3nekTpoHHbII yueOHUK

MCTAJIJIOB

"Xumus 9 knacc"

https://content.edsoo.ru/lab/ - UarepakTiBHBIC BUPTYaJIbHBIC
1a00paTOPHBIE U MPAKTUIECKUE PAOOTHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-XumMus (BaHI/IMaTeHBHBIC OIIBITHI, 3JICKTPOHHLIC TUIAKAThI 1 TeCTBI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "OO6nako 3HaHUH.
Mxoma". Xumus, 8 knacc

https://www.yaklass.ru- SIKnacc — o0Gpa3oBaTebHBIN HHTEPHET-PECYPC




3.2

Baxxueiinme Metamisl 1
WX COEIUHEHUS

17

2.5

https://media.prosv.ru/content/item/reader/7897/-3mekTpoHHbBIN y4eOHUK
"Xumus 9 knacc"

https://content.edsoo.ru/lab/ - UaTepakTiBHBIC BUPTYabHBIC
nabopaTopHbIe U IPAKTUUYECKHE pabOThI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-Xumus (3aHUMATEIbHBIE OTBITHI, SJIEKTPOHHBIE TUIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "OO6nako 3HaHUH.
Mxoma". Xumus, 8 knace

https://www.yaklass.ru- SIKinacc — oGpa3oBaTebHBIN HHTEPHET-PECYPC

Uroro mo pazgeny:

21

Paznen 4. Xumus u okpyxarorias cpea

4.1

BemectBa u MaTcpualibl
B JKHU3HH YCIOBCKA

3

1

https://media.prosv.ru/content/item/reader/7897/-3nexTpoHHBIN y4eOHHK
"Xumus 9 knacc"

https://content.edsoo.ru/lab/ - MuTepakTiBHBIC BUPTYalbHBIC
1abopaTOpHBIC U MPAKTHYECKHE PaOOThI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-Xumust (3aHUMATENIbHbIE OIBITHI, JIEKTPOHHBIE TIIAKAThl U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "OO0nako 3HaHUH.
IIIxona". Xumus, 8 knacc

https://www.yaklass.ru- SIKnacc — oOGpa3oBaTebHBIN HHTEPHET-PECYPC

Hroro no pazneny:

OBHIEE KOJIMYECTBO
YACOB I10 ITTPOT'PAMME

68




IHOYPOYHOE
IINTAHUPOBAHHUE

XUMUA

(HaMeHOBaHHE y4eOHOH AUCIIUILTIHEI)

8

(xmacce)

[1mannpoBaHue COCTaBIEHO HA OCHOBE paboueit MporpaMMbl

10 XUMHH 8 Kj1acca

B cootBercTtBHU ¢ PI'OC 0CHOBHOTO 001IIEr0 00Pa30BAHUS

( ®I'OC HayanbHOTr0, OCHOBHOT'O, CPEIAHEr0 00LIEro 00pa3oBaHus )

YMK: I'abpuensa O.C. Xumus 8 kimacc. Y4aeOHUK 111 00111e00pa3oBaTeIbHBIX
opraam3aruii/ O. C. 'abpuensH, .I'. OctpoymoB, C.A. CnagkoB — M.: [Ipocsemenne, 2019r.

(yka3zaTh aBTOpa, U3/IaTENbCTBO, TOJ U3/IaHNs)

KonnuectBo yacoB Bcero: 68  , B Heaenmo 2

Yuurean: A0ayiaeB @.I°.

Ceqo 3uabsin-Kasmausip

2023-2024 y4eOHbIii roa



KomnuectBo yacos

/1 JlaTta rutan.| Bujapl, hopMbl KOHTPOJIS
Bcer | Kon | IIpak
Tema ypoka W3y4CHUS
0 TPO | tnye
JIb
CKHE
HBIE
pabo
pabo
TBI
TBI
68 5 6

1. | [penmer xumun. Posb Xxumun B 1 0 0 06.09 | YcrHsIit onpoc
JKM3HHU YETOBEKA.

2. | Xumus B CUCTEME HaYK. 1 0 0 08.09 | YcrHsiii onpoc
MeToab! IT03HaHNUSA B XUMUH.

3. | Ilpaktuueckas pabota Ne 1. 1 0 1 13.09 | IIpaktuyeckas pabora
«3HaKOMCTBO C MpaBUJIAMHU
0€30MacHOCTH U IpUEMaMHU
paboThl B XUMHUYECKON
naboparopuu. [IpaBuiia paboTs
B J1a0OpaTOPUHU U IPUEMBI
oOpareHus ¢ 1abopaTopHbIM
000pyI0BaHUEM.

4. | Tena u BemectBa. uznueckue 1 0 0 15.09 CaMooI11eHKa ¢
CBOICTBa BEIECTB. ArperaTHoe HCIOJIL30BaHUEM
COCTOSIHHE BEILIECTB. «OLEHOYHOT0 JINCTaY

5. | Uuctele BemecTBa U CMECH. 1 0 0 20.09 VYcTHbI onpoc
CniocoOsbI pa3ieneHus CMEeCei.

6. |IIpaktuyeckas padora Ne 2. 1 0 1 22.09 | IIpaktuyeckas paboT
«Paznenenne cmeceii. Ouncrka
3arpsI3HEHHON NTOBapEHHOU
COJIN.

7. | Atombl u Monekyibl. [IpocTbie 1 0 0 27.09 | CamooreHka ¢
U CJIOJKHBIE BellecTBa. ATOMHO- HCIOJIL30BaHUEM
MOJIEKYJISIPHOE YYEHUE. «OLEHOYHOT0 JINCTaY

8. | XumMuueckue 3JaeMeHTHL. 3HAKH 1 0 0 29.09 | Xumuueckuit
(CMBOJIBI) XHMHUYECKUX JUKTaHT
2JIEMEHTOB.

9. | 3aKoH IIOCTOSIHCTBA COCTaBa 1 0 0 04.10 Camool1ieHKa ¢

BEIIIECTB. XUMHYECKas

HUCIIOJB30BaHHEM




dbopmyna. BareHTHOCTh aTOMOB
XUMHYECKHX 3JIEMECHTOB.

«OLIEHOYHOTO JIUCTAa»

10. | CocraBieHre XUMHYECKUX 06.10 | CamooreHka c
(GbopMyI1 10 BaJIEHTHOCTH. UCIOJIb30BaHUEM
HaxoxneHue BaJleHTHOCTH «OLEHOYHOTr 0 JIUCTa»
XUMHUYECKHX 3JIEMEHTOB I10
dbopmyire.

11. | OTHOCHTENIbHAS aTOMHAs 11.10 | [IncbMEeHHBII KOHTPOIb
Macca. OTHOCUTEIbHAs
MOJIEKYJIsIpHas macca. Pemenue
3a[a4 Ha BHIYMCIICHUE
OTHOCHUTEIIBHON MOJIEKYJIIPHON
Macchl BELIECTB.

12. | MaccoBas 10151 XAMHYECKOTO 13.10 | CamoomeHnka ¢
DIIEMEHTA B COCAMHEHUH. UCTIOJIb30BaHUEM

«O1EHOYHOT 0 JTUCTa»

13. | Pemenue 3aqa4 Ha BEIYMCIICHUE 18.10 | IlmceMeHHBIH KOHTPOJIb
MacCcOBOM J0JIM XMMUYECKOTIO
351eMeHTa 1o (opmyIie
COEMHEHUS.

14. | ®uznueckue U XUMUYECKHE 20.10 | YcrHsIit ompoc
SBJICHUS. XUMHUYecKas
peakus.

15. | Ilpu3Haky M ycIoBHS 25.10 | CamooreHka ¢
NPOTEKaHUS XUMUYECKUX UCTOJIb30BaHUEM
pEaKIMi. «O1EHOYHOT O JTUCTA»

16. | 3akoH coXpaHEHUs MacChl 27.10 | YcrHBlii onpoc
Bemects. M.B. JIomoHOCOB —

Y4EHBIA-DHIUKIIONIEUCT.
17. | Xumuyeckue ypaBHEHHUS. 26.10 | CamooreHka ¢
UCIIOJIb30BaHUEM
«O1EHOYHOTO JTUCTA»
18. | Tumbl XUMHYECKUX peaKui 08.11 | CamooreHka ¢

(coenMHEHUs, PA3I0KECHUS,
3aMeleHus, OOMEHa).

HUCIIOJIB30BaHHEM
((OLIGHO‘-IHOFO JIUCTa»




19.

O0001eHre U CUCTEMATU3ALIHU
3HAHUM 110 TEME
«IIepBoHayanbHbIE
XUMHYECKHE TTOHATHSI.

10.11

CaMooIieHKa ¢
HUCII0JIb30BaAHUEM
«OLEHOYHOT0 JIUCTA

20.

Kontponbnas padora Nel mo
teme «llepBoHavyanbHbIE
XUMUYECKUE MTOHSATHUS.

15.11

KonTponbhas pabota

21.

Bo3ayx — cMmech razos. CoctaB
BO3/lyXa. 3arps3HeHue BO3/1yXa,
CIIOCOOBI €T0

PEIOTBPALICHUS.

17.11

VYcrHblii onpoc

22.

TennoBoit 3¢ hexT XuMuIecKoi
peaKIyu, TOHSITHE O
TEPMOXUMHUYECKOM YpaBHEHHH,
9K30- U SHJOTEPMUYECKHUX
peakuusx. TommBo.

2211

VYerHbli onpoc

23.

Kucnopon — xumuueckuii
AJIEMEHT M MPOCTOE BEIIECTBO.
O30H. HaxoxaeHue kuciopojaa
B IIpupo/ie, GU3NIecKue u
XMUMHYECKHE CBOMCTBA.

2411

CaMoOoI1IeHKa C
HUCIOJb30BAHUEM
«O11eHOYHOr O JIMCTay

24.

Crioco6b! nosyueHust
KHCJIOpOo/ia B J1aOOpaTOpuu U
IPOMBIIIJIEHHOCTH.
[TpumeHeHue Kucnopoa.
[TonsTHE 06 OKCHIAX.

29.11

IIrnceMEeHHBINM KOHTPOJIb

25.

[TpakTuyeckas padora Ne 3.
«[Tomyuenue u cobupanue
KHCJIOPO/ia, U3yYeHHE ero
CBOMCTB.

01.12

[TpakTnyeckas pabora

26.

Bonopon — xumuueckui
AJIEMEHT U MPOCTOE BEILECTBO.
Haxoxnenue B npupone,
CIIOCOOBI OJTYYEHHUSI.

06.12

[TpakTnyeckas pabora

27.

dusnueckue 1 XUMUIECKUE
CBOMCTBA, IPUMEHEHHE
BOZIOPOZA.

08.12

CaMooI11eHKa C
HCII0JIb30BAHUEM
«OLIEHOYHOTO JIUCTAa»




28. | IIpaktuueckas padora Ne 4. 13.12 | [Ipaktuueckas paboTa
«Ilonmydenne u cooOnupanue
BOJIOPOJIa, U3YUCHHE €rO
CBOMCTBY.

29. | IToHsATHE O KUCIIOTAX M COJIAX. 15.12 | YcrHbli onpoc

30. | Ypok o6ob1menus u 20.12 CaMooI1eHKa C
CHCTEeMaTH3alliH 3HAHUH HCIIOJIb30BaHHEM

«O11€HOYHOTO JIMCTa

31. | KonrposnbHas padota Ne2 mo 22.12 | KontpoabHas pabora
teme: "Baxneimme
COCTMHEHUST HEOPTAaHUICCKUX
BEIIECTB: KUCJIOPO]I, BOAOPOA"

32. | KonmngectBo BemecTBa. MoJib. 27.12 | YcrHBIH omipoc
Momnspnas macca.

33. | 3akon ABoraapo. MospHbIi 10.01 CaMooIIeHKa ¢
00BEM Ta30B. HCIIOJIb30BAHHEM

«O11eHOYHOTO JIUCTaY

34. | Pemenne 3amay Ha 17.01 | Camoouenka c
B3aUMOCBSI3b KOJIMYECTBA HCITOJIb30BaHUEM
BEIISCTBA, 00BEMa U MacChl «OLIeHOYHOTO JINCTA)
ra3oB. Pacuértsl o
XUMHUYECKHM YPABHCHHUSIM.

35. | Pacuérsl mo XuMHU9YECKHM 19.01 | IImceMeHHBIH KOHTPOJIb
ypaBHeHUsM. [I[pumenenne
3aKoHa ABOTajIpo.

36. | du3uveckue CBONCTBA BOJIBI. 24.01 | YcrHBIH omipoc
XuMHUYECKHEe CBOMCTBA BOJIBI.

OcHoBanns. KpyroBopot BoJibl
B TIPUPOJIC.

37. | Boma xak pacTBOpHUTEIT. 26.01 | CamooreHka ¢
PactBopsl. Hackiennsie n HCITOJIb30BAHUEM
HEHACBHIIIICHHBIE PACTBOPHI. «OICHOYHOTO JTUCTAY
Ponb pacTBOpOB B mpupoje U B
JKU3HHM YeJIOBEKa

38. | MaccoBas 1o BelecTsa B 31.01 [TucbMeHHBI KOHTPOJIb

pacTBOpC. Brruncienus ¢




HCITIOJIB30BAHUEM TTOHATHSA
«MaccCoBasd J0JIA BCIICCTBA B

pacTBope».

39. | [Ipaktuueckas padota Ne 5 02.02 | IIpakTuyeckas pabora
«[IpuroroBiienue pacTBOPOB C
onpeacnEéHHON
KOHIIEHTPALUE».

40. | O0o0uIeHNE U cCUCTEMATU3ALMS 07.02 CaMoo1eHKa ¢
3HAHUH 110 TeMaM: UCTIOJIb30BaHUEM
"KonuyecTBeHHbIE OTHOIICHUS «O1I€HOYHOT O JIUCTa
no xumuu. Boga. Pacteopsr"

41. | KonTponpHas padota Ne3 mo 09.02 | KontponbHas paboTa
temaMm: "KonuyecTBeHHBIE
OTHOUIEHUS 10 XUuMHUH. Bopa.

PactBops!"

42. | Knaccudukanus 14.02 | YcrHbIi onpoc
HEOPTraHNYECKUX COCTUHEHUH.

43. | Okcuapl: coCTaB, 16.02 | IlmceMeHHBIN KOHTPOJIb
KJIaCCU(UKALIHS,

HOMeHKJaTypa. [lonyuenue u
XUMHYECKHE
CBOWCTBa OKCHJIOB

44. | OcHoBanus. Knaccudukanms 21.02 | CamooreHka ¢
OCHOBAHHWU: METOYN U UCTIOJIb30BaHUEM
HEPaCTBOPHMBIE OCHOBAHWSL. «O1EHOYHOTO JTUCTa»
Homenkiiatypa oCHOBaHUI.

45. | OcHoBaHnus: pusnueckue u 23.02 | TectupoBanme
XUMHYECKHE CBOMCTBA,

CHOCOOBI MOTYyYEHUS

46. | Kuciotsl: cocTas, 28.02 | CamoorieHka ¢
KJaccupukanus, UCTIOJIb30BaHUEM
HOMEHKJIaTypa, pusnueckue «O1EHOYHOTO JTUCTa»
CBOMCTBA

47. | KHCIOTBI: XUMUYECKHE 01.03 | CamooreHka ¢
CBOWCTBA, CIIOCOOBI MOJTy4EHHUS. UCTIOJIb30BaHUEM
Psan akTMBHOCTH METaIOB «O1EHOYHOTO JTUCTA»

48. | Conu (cpennue): 06.03 | [TucbMeHHBINH KOHTPOIb

HOMEHKJIaTypa, CIIocoObI




MOJTYYCHUSI, B3AMMO/ICHCTBHE
CoJIeli ¢ MeTaIaMH,
KUCIIOTaMHU, IIEJI0YaMH 1
COJISIMU

49.

['enernueckas cBsi3b MEKIY
KJIaCCaMU HEOPraHUYECKUX
COEIMHEHMI.

13.03

CaMooIIeHKa ¢
UCIOJIL30BAaHUEM
«OLEHOYHOT0 JIUCTA

50.

[Tpaktuyeckas padora Ne 6.
Pewenne skcniepuMeHTaIbHBIX
3aj1a4 1mo reMe «OCHOBHEIC
KJIACChl HEOPTaHUYECKUX
COEIMHEHUI»

15.03

[TpakTuyeckas pabora

51.

Brprunciienus o ypaBHeHUSIM
XUMHYECKON peaKkun

27.03

[TrcbMEHHBIN KOHTPOJIb

52.

Ypok 00001eHuS 1
CHCTEMAaTHU3aLMs I10 TEME:
"Bakneiue npeicTaBuTeNnu
HEOPraHWYECKUX BEIIeCTB"

29.03

CaMoOoI1IeHKa C
HUCIIOJIb30BAHNEM
«O1UEHOYHOT0 JIUCTA

53.

Konrtponsnas padora Ne4 mo
TeMe "BakHeriime
MpeICTaBUTENN
HEOPraHWYECKHUX BelecTB"

03.04

KonrponsHas pabora

54.

IIepBbIie MONBITKU
KJIacCU(UKAIUN XUMHYECKIX
sneMeHToB. [loHATHE 0 TpynIax
CXO/IHBIX 3JIEMEHTOB.
DJeMeHThI, KOTOpble 00pa3yIoT
amQoTepHbIe OKCHUJIBI U
THJIPOKCHUJIBI.

05.04

VYerHbli onpoc

55.

Ilepuoauueckuii 3aK0H U
Ilepuoanueckas cucrema
XUMUYECKHX 3J1eMeHToB J[. 1.
Menneneesa. [lepuoppi,
TPYIIIIBI, TOATPYIIIIBI.
DuU3NYECKUI CMBICT HOMEPOB
MEepPUO/Ia UTPYIIIIBI

10.04

YCTHBIN onpoc

56.

Ctpoenune atomoB. CocTaB
aTOMHBIX siaep. M30TomBL.
OJIEKTPOHBI.

12.04

CaMooIieHKa ¢
UCIIOJIb30BAHNEM




«OLIEHOYHOTO JIUCTAa»

57. | CtpoeHue 2JIEKTPOHHBIX 17.04 | YcrHblii onpoc
0005109eK aTOMOB TIepBhIX 20
XUMHUYECKHX AJIEMEHTOB
MEPUOJNYECKON CUCTEMBI
. . MenneneeBa

58. | XapakTepucTuKa XUMHYECKOTO 19.04 | CamoorieHka ¢
3JIEMEHTA TI0 €T0 MOJIOKEHUIO B MCIIOJIb30BaHUEM
Ilepnonnueckoit cucreme /1. U. «OLEHOYHOT 0 JINCTa»
Menneneesa.

59. | 3akoHOMEpPHOCTH U3MEHEHUS 24.04 | CamoorieHka ¢
paamyca aToMOB XUMHUYECKUX HCIIOJIb30BaHUEM
9JIEMEHTOB, METAJUNIMICCKUX H «OLIEHOYHOTO JINCTA
HEMETAIUTMYECKUX CBOWCTB I10
rpynmnam u rnepuojam.

60. | 3nauenue [leprogmueckoro 26.04 | YcrHBIii onpoc
3akoHa ¥ llepuoanueckoi
CUCTEMbl XUMHUYECKUX
3JIEMEHTOB JJIsl Pa3BUTHS HAYKU
u npaktuku. /1. 1. Menaeneen
— YYEHBIN U IpakIaHNH.

61. | Xumuueckas CBS3b. 03.05 | Camoorienka ¢
KoBanentnas (monsipuas u HCIIOJIb30BaHNEM
HETOJISpHasi) CBA3b. «O1LIEHOYHOTO JIUCTa»
DNEeKTPOOTPUIIATENIEHOCTD
XUMHUYECKHUX JJIEMEHTOB.

62. | MoHHas XuMU4YecKasi CBS3b. 08.05 [ ITucbMeHHBIH KOHTPOIb

63. | CTeneHb OKUCIICHHUS. 10.05 | YcrHbIif onpoc

64. | OxucnurenbHO- 15.05 | Camoorienka ¢
BOCCTAaHOBUTEIIHHBIE PEAKIIHH. UCIIOJIb30BaHNEM

«OILIEHOYHOTO JIUCTa»

65. | [Ipomuecchl OKUCTEHUS U 17.05 CaMooI11eHKa C

BOCCTaHOBJICHHS. OKHUCIUTEIN
N BOCCTaAaHOBUTCIIN.

HUCIIOJIB30BaHHEM
((OLIeHO‘-IHOFO JIUCTa»




66. | CocraBneHue ypaBHEHUH 22.05 | [luceMeHHBIN KOHTPOJIb
OKHCITUTEIILHO-
BOCCTAHOBUTEIIbHBIX PEAKIHIA U
CXEM DJICKTPOHHOTO OaiaHca.
67. | Ypok o0o0meHus u 24.05 CaMooI1eHKa C
CUCTeMAaTH3aIH 3HAHHH. UCIIOJIb30BaHNEM
«O1I€HOYHOTO JUCTa
68. | [IpomexxyTrouHas arTecTanus 3a 29.05 | KonrtponbHas paboTa

Kypc XUMHH § Kiacca.




IHOYPOYHOE
IINTAHUPOBAHHUE

XUMUA

(HaMeHOBaHHE yIeOHOH AUCIIUILIIHEI)

9

(xnacce)

HJ'IaHI/IpOBaHI/Ie COCTaBJICHO Ha OCHOBC pa60qel71 IIpOorpaMmal

o xuMuu 9 kiacca

B cootBerctBHU ¢ PI'OC 0CHOBHOTO 001IIEr0 00Pa30BAHUS

( ®I'OC HayanbHOT0, OCHOBHOT'O, CPEIHEr0 00IIEro 00pa3oBaHus )

YMK: I'abpuensa O.C. Xumus 8 kimacc. YaeOHUK 111 0011e00pa3oBaTeIbHBIX
opraam3aruii/ O. C. 'abpuensH, .I'. OctpoymoB, C.A. CnagkoB — M.: [Ipocsemenne, 2019r.

(yka3zaTh aBTOpa, U3/1aTENbCTBO, TOJ U3/IaHNs)

KonunuectBo wacoB Bcero: 68  , B Hepenmto 2

Yuutean: Agayaiaaes D.I.

Ceao 3uabsan-Kasmansp

2023-2024 yueOHbIii To1



KoanyectBo yacos
Ne
i BCEl' | KOHTP | MPaKT
Tewma ypoxka 0 onbHBI | nyeck |[ara mman.| Buuabl, Gopmbl KOHTpOIIS
e ne M3YICHHUS
pabot | pabor
Bl Bl
68 4 7

1. | Ilepuogmyeckuii 3aKOH. 1 0 0 06.09 CaMooI11eHKa ¢
[Tepuonnueckas cucrema HCI0JIb30BaHUEM
XHUMHYECKHX DJIEMEHTOB «OLIEHOYHOTI0 JINCTaY
J. 1. Menaeneena.

CtpoeHune aToMOB.

2. | 3aKOHOMEPHOCTH B 1 0 0 08.09 | CamoorieHka ¢
W3MEHEHHUU CBOICTB HCIOJIb30BaHUEM
XHUMHYECKHX DJIEMEHTOB «OLIEHOYHOTI0 JINCTaY
MEePBBIX TPEX MEPHUOJIOB,

Kajaus, Kb U UX
COCIUHEHHUIN B COOTBETCTBUH
C ITOJIOKEHHEM B
MEPUOINYECKON CUCTEME U
CTPOEHHEM aTOMOB.

3. | Knaccudukanus u 1 0 0 13.09 | CamooneHka ¢
HOMEHKJIaTypa HCIIOJIb30BAHHEM
HEOPraHMYECKUX BEIECTB. «O11eHOYHOTO JTUCTAY

4. | XMMHUYECKHE CBOMCTBA 1 0 0 15.09 | Camoorlenka ¢
BEIIIECTB, OTHOCSIIUXCS K HCIIOJIb30BAHHEM
pa3IMYHBIM KJ1accaM «O11eHOYHOTO JTUCTAY
HEOPTaHUYECKUX
COEIMHEHNH, X
FeHEeTHYECKas CBS3b

5. | Crpoenue BemectBa: Buasl | 1 0 0 20.09 ITnceMeHHBINH KOHTPOIIb
XUMHYECKOM CBI3U. THUIIBI
KPUCTALITMYECKHUX PEHIETOK,
3aBHCUMOCTbH CBOMCTB




BELIECTBA OT THUIIA
KPUCTAJUIMYECKOU pelIETKU

Knaccudukanus
XMUMHYECKUX PEaKIIUi 1Mo
Pa3IUYHBIM MIPU3HAKAM.
DK30- U SHIOTEPMUYECKHUEC
PEaKIuK, TEPMOXUMHUYCCKUE
ypaBHEHHUS.

22.09

VYerHbli onpoc

ITonsiTHE O CKOPOCTH
XUMUYECKON PEaKLIHUH.
[loHsiTHE O TOMOTE€HHBIX U
FeTEePOreHHBIX PEaKLHUSIX.
@DakTOophl, BIUAIOIINE HA
CKOpPOCTh XUMHYECKOU
peaKLuu.

27.09

CamoolieHKa ¢
HCII0JIb30BaHUEM
«O1I€HOYHOTO JTUCTa»
JlaGopaTopHBIi OTIBIT

OO6patumbie U HEOOpaTUMBIE
XUMHUYECKHE PEaKIIUH.
XUMHUYECKOE PABHOBECHE.
®dakTOopkI, BIUSIONINE HA
CMEIICHNE XUMHYECKOTO
paBHOBECHSI.

29.09

CaMooIIeHKa ¢
HCIIOJIL30BAHUEM
«O11eHOYHOTr O JINCTaY

OKHUCIIMTENIBHO-
BOCCTaHOBHUTEJIbHEIC
peaKklyu, SJIEKTPOHHBIN
0OajlaHC OKHMCIUTEIBHO-
BOCCTAaHOBHUTEIbHOU
peaKkIuu.

04.10

CaMooIIeHKa ¢
HUCII0JIb30BAHUEM
«O11eHOYHOr O JIMCTa

10.

CocraBieHnue ypaBHeHUH
OKHCJIUTENLHO-
BOCCTAHOBHUTEIHHBIX
peaKIuii C UCTIOTb30BAHUEM
METO/Ia JIEKTPOHHOTO
OajaHca.

06.10

IIrncbMeEHHBINM KOHTPOJIb

11.

Teopus 3AEKTPOIUTUYECKON
JUCCOIMAIMU. DIEKTPOIUTHI
Y HEANEeKTpoauThl. KaTHoHsI,
aHWOHBI. Mexanu3m

11.10

Y CTHBIN 01Ipoc;
JlaGopaTOopHbIi OMBIT




IUCCOILMAIIAH BEIIECTB C
pPa3IMYHBIMHU BUIAMU
XUMHYECKON CBSI3H.

12. | Peaknyiu HOHHOTO OOMEHa, 13.10 CaMooI11eHKa ¢
YCJIOBHS MX MTPOTCKAHUS. HCIIOJIb30BaHHEM
HNonnbie ypaBHEHUS «O1eHOYHOTO JIUCTaY
peaKuui. JlabopaTopHbIil ONBIT

13. | Xumudeckue cBOMCTBa 18.10 | CamooreHnka c
KHUCJIOT B CBETE HCIIOJIb30BaHHEM
NpeACTaBICHUIN 00 «O11eHOYHOTO JIUCTAY
3JICKTPOJIUTUYECKON JlaGopaTopHBIi OTIBIT
JIUCCOIUAIINH.

14. | Xumudeckue cBONCTBA 20.10 | CamooneHKka ¢
OCHOBaHUI B CBETE HCII0JIb30BaHUEM
MpeACTaBICHUIN 00 «O1eHOYHOTO JTUCTAY
3JIEKTPOJIUTUYECKON JlaGopaTopHBIi OTIBIT
JIACCOIUAIINH.

15. | Xumuueckue cBOMCTBa 25.10 | IlucbmMeHHBIN KOHTPOJIb
CoJieH B CBETE
IpeJICTaBIeHUH 00
AIIEKTPOIUTUIECKON
nuccormanuu. ITorstue o
TUAPOIIU3E COJIEH.

16. | KauecTBeHHbIE peakluy Ha 27.10 | JIaGopaTOpHBIi OMBIT
KaTHOHBI M aHUOHBI.

17. | Ilpaktrueckas padota Nel. 26.10 | Ilpaktuueckas pabota
Pemenne
AKCIIEPUMEHTATBHBIX 33734
0 TEME
"DneKTponuTHYeCcKas
nucconuanus”

18. | Ypok o6obuienus u 08.11 | CamoorieHka ¢

CHCTeMaTHU3alluy 3HaHUH T10

HUCIIOJB30BaHHEM




TeMme: BemecTBo u
XUMHUYECKast peaKiusl.

«OLIEHOYHOTO JIUCTAa»

19.

Konrtponbnas padora mo
TeMme: BemecTBo u
XUMHUYECKas pEaKIlusl.

10.11

KonrponsHas padora

20.

OO01as xapakTepuCTHKa
rajioreHoB. CTpoeHue u
busznyecKue CBOMCTBA
IPOCTBIX BEIIECTB —
raJlOTeHOB.

15.11

VYerHbli onpoc

21.

Xnoposonopoxa. CosnsiHast
KHCJIOTa, XUMHYECKUE
CBOMCTBA, ITOJIy4EHHUE,
npuMeHeHne. KauectseHHas
peaxkuus Ha XJIOPHUA-UOHBI.

17.11

CaMooI1IeHKa ¢
HCII0Ib30BaHUEM
«O11eHOYHOr 0 JICTa

22.

DU3NO0IIOTUYECKOE JEHCTBUE
XJIOpa U XJIOPOBOJOPOAA HA
OpPraHM3M 4€JIOBEKa.
Baxneiimme Xa0puasl 1 UX
HaxOX/IEHUE B IIPUPOJIE.

2211

TectupoBanue

23.

[TpakTuyeckas pabora Ne2.
ITonyuenue cosstHON
KHUCJIOTBI, U3yYEHHE €€
CBOWCTB.

2411

[TpakTnyeckas pabora

24.

OO61as xapakTepuCcTHKa
251eMeHTOB VIA-rpynmsl.
OCoOeHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIE
CTETIEHH OKUCIICHHUS.

29.11

VYerHbli onpoc

25.

CTpoeHue u CBOMCTBA
MPOCTHIX BEIIECTB —
KHCJIOPOJ1a U CEPHI.
AmoTponHsie
Moau(UKAIIIH.

01.12

YcTHBII onpoc




26.

CepoBoopo, CTpOEHHE,
buznyecKkue 1 XUMUYECKHe
cBoiicTBa. OKCHJIBI CEPBI KaK
IIPEJICTaBUTENIN KUCIOTHBIX
OKCH/JIOB.

06.12

CaMooIieHKa ¢
HUCII0JIb30BaAHUEM
«OLEHOYHOT0 JIUCTA

27.

Cepnas KucjoTa,
bu3nyeckrue 1 XUMUUYECKHE
cBoiicrBa. Conu cepHOi
KHCJIOTBI, KAUeCTBEHHAs
peakuus Ha cynb(haT-HoH.
IIpumenenue cepHou
KHCJIOTHI.

08.12

VYcrHblii onpoc

28.

[TpoMmbineHHbIH cioco0

MOJIYYCHHU A cepHoﬁ KHCJIOTHI.

Penienne 3amaud Ha
Hax0KJIeHUEe MacCCOBOM JIOIU
BBIXOJa MPOIYKTA PEAKIIHHI

13.12

CaMooI1IeHKa ¢
HCIIOJIL30BAHUEM
«O11eHOYHOTr O JINCTaY

29.

Haxoxnenue cepsl u €€
COCJIMHEHUH B MPUPOJIE.
XUMHUYECKOE 3arpsi3HEHUE
OKPY’KaloIlle cpebl
COEIMHEHUSIMU CEPbI
(KUCIIOTHBIC TOXK/IH,
3arpsi3HEHUE BO3AyXa U
BOJI0EMOB)

15.12

[TrcbMEHHBIN KOHTPOJIb

30.

OO0mras xapakTepuCcTHKa
3JIEMEHTOB V A-TPYIIIIBL.
A30T, pacipoCTpaHEHHE B
npupoje, Gpusndeckue u
XUMHYECKHE CBOMCTBA.
Kpyrosopor a3ora B
IIPUPOJIE.

20.12

CaMooIIeHKa ¢
HUCIIOJIb30BaAHUEM
«O11eHOYHOr O JIMCTa

31.

AMMHuak, ero pu3nuecKue u
XMMHYECKHE CBOMCTBA,
MOJTydeHUE ¥ TIPUMEHEHUE.
Coan aMMOHMS.

22.12

YcTHBIN onpoc




32.

[TpakTrueckas padota Ne3.
[Tony4yenne ammuaxa,
U3yUYEHHE €ro CBOMCTB.

27.12

[TpakTrueckas padota

33.

A30THas KHCJI0TA, €€
bu3nyeckrue 1 XUMUUYECKHE
cBoricrBa. Hurpartsl.

10.01

CaMooIIeHKa ¢
HUCII0JIb30BaAHUEM
«O11eHOYHOTr O JINCTa

34.

Hcnonbs30BaHue HUTPATOB U
coJieii aMMOHHS B KaUeCTBE
MHUHEpaJIbHBIX YI0OpECHUI.
XUMHUYECKOe 3arpsi3HEHNE
OKPY’KaroIlleH cpebl
COCIUHCHHSIMU a30Ta.

17.01

CaMooI11eHKa C
HCIIOJIB30BaHUECM
«OLEHOYHOr0 JIUCTAY

35.

docdop, aToTpOITHBIE
moaudukanmu Gocdopa,
bu3nvecKue 1 XUMHUECKHIE
CBOMCTBA.

19.01

VYerHbli onpoc

36.

Oxkcun dpocdopa(V) n
docdopHas Kuciora,
bu3ryecKre 1 XUMUYECKHE
CBOICTBA, MTOJTyYCHHUE.
Hcnonb3oBanue Gocdatos B
Ka4eCTBE MHHEPATBbHBIX
yI00peHwUil.

24.01

[TrcbMEHHBIN KOHTPOJIb

37.

Yraepon, amioTpOIHbIE
MoauHUKAIIH,
pacnpocTpaHeHHUE B
npupoe, Gu3nYecKue u
XUMHUYECKHE CBONCTBA.
AncopOrniust.

26.01

VYerHbli onpoc

38.

Okcuasl yraepojaa, ux
buznyecKkue 1 XuMUYECKHe
CBOMCTBA, MTOJIy4YEHUE U
npuMmeHenue. [lpaktnueckas
pabota Ne4. [Tonyuenue
YIJIEKUCIIOTO Ta3a.

0.5

31.01

[TpakTuueckas pabora




KauecTBeHHas peakius Ha
KapOOHAT-HMOH.

39. | YronpHas kucnora u eé 02.02 | CamoorueHka ¢
coJu, X (pU3NYECKUe U UCIIOJIb30BaHUEM
XUMHYECKHE CBOICTBA, «OLIEHOYHOTO JICTa»
MOJIy4YeHUE U IPUMEHEHHE.

KauectBennast peakuus Ha
KapOOHAT-HOHBI.

40. | IlepBoHauanbHbIC TOHITHUS 07.02 | CamoorieHka ¢
00 OpraHMYECKUX BEIIECTBAX UCIOJIb30BaHUEM
KaK O COeTUHEHUSIX «OLIEHOYHOTO JIUCTa»
yraepoaa. Ux coctas u
XUMHYECKOE CTPOCHHE.

41. | I[lonsitue o OMOIOTHYECKU 09.02 | Ycrablii onpoc
Ba)XKHBIX BEIIECTBAX: )KHUPaX,

Oenkax, yrieBojax — M UX
POJIH B )KU3HU YEIIOBEKA.

42. | KpemHuuii, ero pu3nveckue u 14.02 | CamoolieHka ¢
XUMHYECKHE CBOMCTBA, UCTIOJIb30BaHUEM
NIOJTy9YEeHUE U TPUMEHEHHE. «O1IEHOYHOTO JTUCTa»
CoenuHeHUs KpeMHUS B
npupoae.Baxkuenmue
CTPOUTENbHbIE MaTEPHAIIBI:

KepaMHKa, CTeKIIO, [IEMEHT,
0eTOoH, Kene300€TOoH.

43. | O6mue npeacTaBiaeHUs: 00 16.02 | CamoorieHka ¢
okcuze kpeMuusa(IV) u HCIIOJIb30BAaHUEM
KPEMHHEBOM KHCIIOTE. «OLIEHOYHOTO JIUCTa»
CUIIUKAaThI, X
HCIIOJIb30BaHUE B OBITY,

MEIHIINHE,
MPOMBINIIICHHOCTH.
44. | Ilpaktuyeckas pabora Ne 5. 21.02 | Ilpaktuueckas pabota

Pemenue
AKCIEPUMEHTAIBHBIX 3a7a4
no teMe «Bakneiimue




HEMECTAJIJIBI U UX
COCOAUHCHU A

45.

Ypok 00001eHus 1
CHCTeMAaTH3aIlUU 3HAHH 110
teme: HemeTasuisl U ux
COC/IMHCHUSI.

23.02

CaMooI11eHKa C
HCIIOJIE30BAHUEM
«OLEHOYHOr0 JIUCTAY

46.

Konrtponbnas padora mo
TeMme: Hemetaiuiel 1 ux
COEIMHEHUS.

28.02

KonrponsHas pabora

47.

OO0m1as XxapakTepuCcTUKa
XUMHYECKHUX 3JIEMEHTOB —
METAaJJIOB Ha OCHOBAHHUH UX
MOJIOKECHUS B
IIEPUOIUYECKON CUCTEME
XHUMUYECKHX DJIEMECHTOB

J. 1. MeHaeneeBa u
cTpoeHus atoMoB. CTpoeHue
METAJLIOB.

01.03

CaMooIIeHKa ¢
HUCII0JIb30BAHUEM
«O11eHOYHOr 0 JINCTa

48.

DIEKTPOXUMUYECKUN PSTT
HaIPSKEHUN METAJIOB.
dusznueckre U XUMHUYECKIE
CBOMCTBAa METAILIOB.

06.03

VYerHbli onpoc

49.

OO6111e crnocoObl MoTy4eHUs
MeTtaiuioB. [lorsTue o
KOPPO3UH METAIIJIOB U
OCHOBHEBIE CIIOCOOBI 3aIIIUTHI
OT KOPpO3UHU.

13.03

CaMooIIeHKa ¢
HUCIOJIb30BAHUEM
«O11eHOYHOTr 0 JINCTaY

50.

Cmnagssl (CTalib, 9yTYH,
TIOPAIIOMUHUINA, OpOH3a) U
WX PUMEHEHHE B OBITY H
MPOMBINIIICHHOCTH.

15.03

IInceMEHHBINM KOHTPOJIb

51.

[I{eno4nble METAIBI.
Haxoxnenue B mpupoze.
Du3nvecKue U XUMUYECKUE

27.03

CaMooIIeHKa ¢
HUCIIOJb30BAHUEM
«O1EeHOYHOr O JICTay




CBOMCTBA (Ha IpUMEPE
HATpUs U KaJus).

52. | OKkcubl ¥ TUAPOKCHIBI 0 29.03 | IlucbmMeHHBIN KOHTPOJIb
HATPHS U KaJIusl.

[IpuMeHeHne menoYHbIX
METAJJIOB U UX COCOUHEHHI.

53. | HlenouHo3eMeIbHBIC 0 03.04 | CamooneHKka ¢
MeTtaiibl. Haxoxaenue B HCIIOJIb30BaHHEM
npupojae. usudeckue u «O11eHOYHOT'O JTUCTAY
XHMHYECKHE CBOMCTBA
MarHusi ¥ KaJIbIIusl.

54. | Baxuelme cCoeTMHCHUS 0 05.04 | CamoorieHka ¢
KabIus (OKCHII, TUIPOKCHI, HCIIOJIb30BaHHEM
COJIN). «O1I€HOYHOTO JTUCTa

55. | 2JKécTtkoCTh BOMBI U CIIOCOOLI 0.5 10.04 CaMooIIeHKa ¢
e€ yCcTpaHeHHUsl. HCIIOJIb30BAHHEM
[TpakTraeckast padota Ne6. «O1I€HOYHOTO JTUCTa
JKEcTKOCTh BOABI M METOIBI
€€ ycTpaHeHus

56. | Beraucnenus mo 0 12.04 | CamooleHKa ¢
YpaBHEHUSAM XUMHUYECKUX HCIIOJIb30BAHHEM
peaxiui, ecau OJ1H U3 «O1eHOYHOTO JTUCTAY
pEareHToB JIaH B BUJIE
BOJIHOT'O pacTBOpa C
HW3BECTHOM MacCOBOM JI0JIEH.

57. | Amromunuil. [lonoxenue B 0 17.04 | IlpakTuueckas paboTa

NIEPUOIUYECKON CUCTEME
XUMHUYECKHX DJIEMEHTOB

. . MenneneeBa, CTpOCHUE
atoma. Haxoxnenue B
npupoae. dusnyeckne n
XUMHYECKHE CBOMCTBA.




58.

AmdoTepHbIe CBOMCTBA
OKCHJIa M THIIPOKCHU/IA
QITIOMUHUS.

19.04

CaMooIieHKa ¢
HUCII0JIb30BaAHUEM
«OLEHOYHOT0 JIUCTA

59.

Kenezo. [lonoxenue B
NEPUOANYECKON CUCTEME
XUMHUYECKHUX DJIEMEHTOB

. . Menneneesa, ctpoeHue
aroma. Haxoxnenue B
npupoae. dusnyeckue u
XUMHYECKHE CBOMCTBA.

24.04

TectupoBanue

60.

Oxkcupl, THAPOKCHUBI U
cosmm xkene3a(ll) n
xenesa(Ill).

26.04

[IucbMEeHHBIN KOHTPOJIh

61.

[TpakTuyeckas padora Ne 7.
Pemienne
9KCTIICPUMEHTAIIBHBIX 3a7a4
o TeMe «BaknHerimme
METAJIJIbI M UX COCTMHEHUS

03.05

[TpakTuyeckas pabora

62.

[TpakTrueckas padorta Ne 8.
Pacno3nasanue
HEOPTraHWYECKHUX BEIECTB C
MMOMOIIBIO KaUECTBEHHBIX
pEaKUHil HA UOHBI.

08.05

[TpakTnueckas pabora

63.

Pemrenue 3agaq Ha
BBIYHCIICHUS TIO YPABHEHUSM
XUMHYECKHUX PEaKIUi, eCIu
OJIMH U3 PEareHTOB JaH B
U30BITKE WU COJEPIKUT
MPUMECH; MaCCOBOM 101
BBIXO0/Ia TIPOJIYKTA PEAKIIUN

10.05

CaMooI1eHKa C
HUCIOJIb30BAHUEM
«O11eHOYHOTr 0 JINCTaY

64.

Ypox 06001eHNS 1
CUCTEMAaTH3aIlNN 3HAHUH T10
TeMme: MeTaiabl 1 uX
COCIUHCHHS.

15.05

CaMooIieHKa ¢
UCIIOJIb30BAHNEM
«OLEHOYHOT0 JIUCTA»




65.

KoHnTtponbhas padoTa mo
Teme: MeTaJutbl U uX
COCIMHEHUSI.

17.05

Kontponbnas padota

66.

BemecTBa u maTepuaisl B
IMOBCEIHEBHOM KU3HU
JeIoBeKa. XHUMHA 1
3n0poBbe. bezomacHoe
HCII0JIb30BAHKUE BEIICCTB U
XUMHYECKHUX PEaKIUi B
OBITY.

22.05

VYcrHblii onpoc

67.

OCHOBBI 3K0JIOTMYECKOM
rPAaMOTHOCTU. XUMHUYECKOE
3arpsi3HEHUE OKpYKarolen
cpensl. Posib xumuu B
PELICHUH YKOJOTUYECKUX
po0JeM.

24.05

YcTHbIM onpoc

68.

Htorosas arrecranus mno
XUMHHU 3a KypC OCHOBHOM
IIKOJIBI

29.05

KounTponbnas pabota
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