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[NOACHUTEJIbHAA 3AIINMCKA

Pabouass mporpamma mo XuMuu A oOydarommuxcs 8-9 KIacCOB COCTaBJI€HAa HA OCHOBE
TpebGoBanuil K pe3ysbTaTaM OCBOECHHSI OCHOBHOI 00pa3oBaTelbHON MPOrpaMMbl OCHOBHOIO
oOuiero o0pazoBaHus, MPEACTABICHHBIX B DeiepaabHOM TOCYy1apCTBEHHOM 00pa30BaTeIbHOM
CTaHJapTe€ OCHOBHOTO oO0mIiero oOpa3oBaHus, ¢ Y4ETOM pacHpelesIEHHBIX IO KilaccaM
IIPOBEPsIEMbIX TPeOOBaHUH K pe3yJbTaTaM OCBOCHUs OCHOBHOI 00pa30BaTeIbHON MPOrpaMMbl
OCHOBHOTO 00I1Iero o0pa3oBaHUS W DJIEMEHTOB COJEp)KAHMS, NPEICTaBICHHBIX B
VYHuBepcanbHOM Koau(pUKAaTOpe MO XUMHM, a Takke Ha ocHoBe IIpumepHOil mporpammsl
BOCIIUTAHUSI OOYYaroIIMXCsl MPH TOJYyYEHUU OCHOBHOIO 00Iero oOpa3oBaHus U € y4ETOM
Konnenuuu npenogaBanust yaueOHOTO mpenMera « XUMHS» B 00pa30BaTEIbHBIX OpPraHU3aIUsIX
Poccuiickoit denepannu, peanu3yomnux OCHOBHbBIE 00111€00pa30BaTeIbHble MporpamMmmsl (yTB.
Pemiennem Komnernn Munnpocsemienns Poccun, mporokosn ot 03.12.2019 N I11K-48H).

OBIIAA XAPAKTEPUCTUKA YUYHEBHOI'O ITPEAMETA «XUMMWA»

Bxmang yweOHoro mnpeamera «XuMuUS» B JOCTHKEHHE 1€le OCHOBHOTO OOIIETro
oOpa3oBaHusi 00YCJIOBJIEH BO MHOIOM 3HAY€HMEM XMMHUYECKOW HAyKH B MO3HAHUM 3aKOHOB
OPUPOJBI, B PAa3sBUTHUH IPOU3BOJUTENBHBIX CHJI OOIIecTBa U CO3JAaHUU HOBOM 0a3bl
MaTepHaAIbHOMN KYJIbTYpBHI.

XUMHS KakK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK paclpoCTpaHHUa CBOE BIMSIHHME Ha BCE
00JIaCTH YeJI0BEUECKOro CYIIECTBOBAHMS, 3a/1ajla HOBOE BUJICHHE MUpA, CTala HEOThEMIEMbIM
KOMIIOHEHTOM MHPOBOH KYJIbTYpbl, HEOOXOJIUMBIM YCIOBHUEM KH3HU OOIIECTBA: 3HAHUE
XUMHH CIIYKUT OCHOBOM 1711 POpMHUPOBaHUS MUPOBO33PEHUS YEIIOBEKA, €T0 MPEICTABICHUH O
MaTepUaIbHOM €IMHCTBE MUPA; BAKHYIO POJIb UTPAIOT (POPMHUPYEMbIE XUMHUEH MpeICTaBICHUs
O B3aMMOIPEBPAIIECHUAX SHEPTrUH U 00 BOJIIOIIMU BEUIECTB B MPHUPOJIE; COBPEMEHHAs] XUMUS
HalpaBJICHa Ha pelIeHHe TII100albHBIX MPOOJIEM YCTOMYMBOIO Pa3BUTHS YE€IOBEUECTBA —
CBIPBEBOM, DSHEPreTUYECKOM, MHUIIEBOM M HSKOJOrMYecKod 0e30macHoCTH, MpodieM
3/paBOOXPaHEHUS.

B ycnoBusx BO3pacTaromiero 3HaUYE€HUS XUMHUM B JKM3HM OOIIECTBAa CYIIECTBEHHO
MOBBICUJIACh POJIb XMMHUYECKOro oOpa3oBaHus. B miane coruanuszanuy OHO SBISETCS OJHUM
U3 yCIOBH (POPMUPOBAHUS UHTEIUIEKTA JMYHOCTU U TAPMOHUYHOTO €€ Pa3BUTHA.

CoBpeMEHHOMY 4YEJIOBEKY XUMHUYECKHE 3HAHUS HEOOXOOuUMBI i HpuoOpeTeHus
OOUIEKYJIbTYPHOI'O YPOBHS, MO3BOJISIIOIIETO YBEPEHHO TPYJIUTHCA B COLMYME U OTBETCTBEHHO
y4acTBOBATh B MHOIOOOpa3HOM >KM3HU OOIIECTBa, JUIsl OCO3HAHUS BAXKHOCTH Pa3yMHOTO
OTHOIIEHHSI K CBOEMY 37I0POBBIO U 3OPOBBIO APYTHUX, K OKpYXKarolLleil NpUpOHON cpeae, s
IPaMOTHOTO TIOBEJIEHUS MPU UCIIOIB30BAHUU PA3IMYHBIX MAaTEpUAIOB U XMMHYECKHX BEILECTB
B IOBCEIHEBHOM KU3HU.

Xumuueckoe 0Opa3oBaHHWE B OCHOBHOM IIKOJE SABISETCS 0a30BBIM MO OTHOUICHHUIO K
cucreMe oOIero XuMuieckoro obpazoBanus. [1o3ToMy Ha COOTBETCTBYIOLIEM €My YPOBHE
OHO pealu3yeT MpHucylIue oOUeMy XHUMHUYECKOMY OOpa30BaHHUIO KIIIOUEBbIE IIEHHOCTH,
KOTOpbIE OTpakarOT T'OCYAAapCTBEHHbIE, OOUIECTBEHHbIE M HHAWBHUAYaIbHBIE MOTPEOHOCTH.
OTUM ompenensercs CyIHOCTh oOOmmeld crparernd OOydeHHus, BOCIUTAHHS M Pa3BUTHUS
00y4aromMxcs CPeACTBAMU YUYEOHOTO MpeaMeTa « XUMUS.

Nzyuenne mpeamera: 1) cnocoOCTBYeT peanu3allid BO3MOXHOCTEH Al caMOpa3BUTHUS U
(dbopMupOBaHUS KyIbTYphl JUYHOCTH, €€ 001Ieil U (PyHKIIMOHATHHONH IPAaMOTHOCTH; 2) BHOCUT
BKJIaJ B (pOPMHPOBAHME MBIILJICHUS U TBOPYECKHX CIIOCOOHOCTEH MOIPOCTKOB, HABBIKOB HMX
CaMOCTOSITEIbHONW  y4yeOHOW JESITeNbHOCTH, HKCIEPUMEHTAIBHBIX W HCCIE0BATEIbCKUX
yMEHUH, HEOOXOJUMBIX KaK B IIOBCEJHEBHOM JKM3HM, TaKk M B MNPOPeCcCHOHATBHON



AESITETPHOCTH; 3) 3HAKOMUT CO CHEeNU(PUKONW HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LIEJIOCTHOTO B3IVISI1a HA €AMHCTBO IIPUPOABI M YEJIOBEKA, SIBJISETCS OTBETCTBEHHBIM 3TAIOM B
(OpMHUPOBaHUHM E€CTECTBEHHO-HAYYHOH TI'PaMOTHOCTH THOJPOCTKOB; 4) CHOCOOCTBYET
(OpMHUPOBAHUIO LIEHHOCTHOTO OTHOILIEHUS K €CTECTBEHHO-HAYyYHBIM 3HAHUSIM, K MPHUPOAE, K
YeJI0BEKY, BHOCUT CBOM BKJIAJ B 9KOJIOTHYECKOE 00pa30BaHUE MIKOJIbHUKOB.

Ha3BanHble HampaBiieHUss B 0Oy4e€HUM XMMHUU OOECTeYMBarOTCs cHelU(pUKON copep KaHus
IpeaMeTa, KOTOPBIN SBISETCS MEeIarorn4ecky aJalTHPOBAHHBIM OTpaKEHHUEM 0a30BOM HAyKH
XMMHH Ha ONPEEIEHHOM JTane €€ pa3BUTHSL.

Kypc XuMum OCHOBHOW HIKOJBI OpPHUEHTHPOBAH HA OCBOCHHME OOYYaIOLIMMUCS OCHOB
HEOPraHMYECKOW XMMHHM M HEKOTOPBIX TOHATUA U CBEACHMA 00 OTIENbHBIX OOBEKTaX
OpraHNU4YeCKOW XHUMUHU.

CtpykTypa conepkaHus npenMera cOpMHUpPOBaHAa Ha OCHOBE CHCTEMHOTO MOJXO0/a K €ro
n3ydeHnto. ColepikaHue CKIIaAbIBACTCA U3 CUCTEMBI NOHATHM O XMMHUYECKOM 3JIEMEHTE U
BELIECTBE M CHUCTEMBbl MOHATUH O XHMMHUYECKON peakuuu. OOe 3THU CHCTEMBI CTPYKTYPHO
OpPraHW30BaHbI 110 PUHLHUITY ITOCJIEN0BATEIBHOTO PA3BUTHs 3HAHUI HA OCHOBE TEOPETUYECKUX
IIPEICTABICHUI PA3HOTO YPOBHA: AaTOMHO-MOJIEKYJIIDHOTO YYE€HHUs KaK OCHOBBI BCETrO
ecTecTBO3HaHusA, ypoBHs [lepnogndeckoro 3akona J[. . MenneneeBa kak OCHOBHOTO 3aKOHA
XUMHHM, YYEHUS O CTPOEHMM aToMa M XHUMHYECKOM CBsI3U, MpeACTaBlIeHUH 00
UIEKTPOJIMTUYECKON  JHUCCOLMAIMM  BEIIECTB B  pacTBopax. TeopeTHueckue 3HaHMUS
paccMaTpUBalOTCST HAa OCHOBE SMIIMPUYECKU IIOJIYYEHHBIX M OCMBICIEHHBIX (DaKTOB,
pa3BHUBAIOTCS IOCJIEIOBAaTENIbHO OT OJHOIO YPOBHA K JPYrOMY, BBINOJHAA (YHKIIUU
OOBSICHEHHSI W MPOTHO3MPOBAHUS CBOMCTB, CTPOEHHS U BO3MOXKHOCTEH MPAaKTUYECKOTO
IIPUMEHEHMSI U TTOJIyYEHUS U3y4aeMbIX BEILIECTB.

Takass opraHuzanus COAEp’KaHUS Kypca CIOCOOCTBYET NPEICTABICHUI0 XUMHUYECKOU
COCTABJISIIOIIECH HAy4YHOM KapTHHBI MHpa B JIOTMKE €€ CUCTEMHOM NpUpOABI. TeM cambIM
obecrneynBaeTcsi BO3MOKHOCTh (POPMHUPOBAHMS y O00YYarOMMXCsl IEHHOCTHOI'O OTHOLIEHHS K
HAay4yHOMY 3HaHHUIO U METOJaM IO3HAHMs B Hayke. BakHO TakKe 3aMETUTh, YTO OCBOEHHUE
COZIEpXKaHNs Kypca NPOUCXOJUT C INPHUBICUYCHHEM 3HAHUN M3 PAHEE H3YYECHHBIX KYpPCOB:
«Oxpyxarouuit Mup», «buonorus. 5—7 knacce» u «dusnka. 7 Kiacey.

HEJIM U3YUYEHNA YYEBHOI'O ITPEAMETA «XUMUWA»

K HampaBieHMIO MEpPBOCTENIEHHONM 3HAYUMOCTH TMpU pealu3aluu 00pa3oBaTelIbHbIX
byHKIMH npeamera «XUMHS» TPAAUIMOHHO OTHOCAT (OpMHUpOBaHHWE 3HAHUUA OCHOB
XMMHUYECKOW HayKh Kak o0O0JacTh COBPEMEHHOTO  €CTECTBO3HAHMS, MPAKTUYECKOU
JESATEIIBHOCTH 4YEJIOBEKa M KaK OJHOrO0 M3 KOMIIOHEHTOB MHPOBOW KyJbTYphl. 3ajada
npeaMeTa COCTOUT B (POPMUPOBAHUU CUCTEMbl XMMHUECKHX 3HAHUM — Ba)KHEHIINX (PAKTOB,
MOHATHH,  3aKOHOB M TEOPETHMUECKHX  TOJIOXKEHWH,  JOCTYmHBIX  00001eHui
MHPOBO33PEHUYECKOI0 XapakTepa, $3blka HayKd, 3HAHMM O HAay4yHBIX METOJaxX H3yYEHHUs
BEILIECTB U XMMUYECKUX pPEaKklui, a Takke B (OPMUPOBAHUU U PA3BUTUU YMEHUH U CIIOCOOOB
JeSITEIbHOCTH, CBSI3aHHBIX C IJIAaHUPOBAHUEM, HAOJIOJIEHHEM U IPOBEJEHUEM XMMHUYECKOIO
OKCIIEPUMEHTa, COOJIIOJICHHEM TIPaBWJI  0€30MacHOro OOpamieHusi C  BEHIeCTBAaMHU B
MIOBCEJHEBHOM KU3HU.

Hapsiny ¢ 5TuM 1nienu u3ydeHus mpeamMeTa B IMPOorpaMMe YTOYHEHBI U CKOPPEKTUPOBAaHBI C
y4€TOM HOBBIX NPUOPUTETOB B CHUCTEME OCHOBHOro oOmiero ooOpazoBanus. CerogHs B
o0pa3oBaHMU 0CO0O0 3HAYMMOM TPHU3HAETCS HANPABICHHOCTh OOYYEHHS HAa pPa3BUTHE U
caMOpa3BUTHE JIMYHOCTH, (OPMUpOBaHHME €€ HWHTEIIeKTa W o0uiell KynbTypbl. OOyueHue
YMEHHUIO YYUTBHCSA U MPOAOIIKATH CBOE 00pa30BaHHE CaMOCTOATEIBHO CTAHOBUTCS OJHOW W3
BOXHEWITNX (QYHKIMHA yIeOHBIX TPEIMETOB.



B cBsi3u ¢ 3TUM npu U3ydYEeHHH MPEIMETa B OCHOBHOW IIKOJE JOMUHHUPYIOIIEE 3HAUCHUE
nproOpeNu Takue 1eNH, Kak:

e (popMHpPOBAHKE UHTEIUICKTYaIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaMO0OOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIIBHOMY MPUHSATHUIO PEIICHHM, CTIOCOOHOM alanTUPOBATHCS K
OBICTPO MEHSIOIUMCS YCIOBUSM KU3HU;

e HaIpaBJICHHOCTb OOYYECHHs Ha CUCTEMAaTHYECKOE MPUOOIIEHUE YUalIUXCs K
CaMOCTOSITEIbHOM MO3HABATENILHON JIEATENIbHOCTH, HAYYHBIM METO/IaM MMO3HAHUS,
bopMHUPYIOIIMM MOTHUBALIUIO U PA3BUTHE CITIOCOOHOCTEH K XUMUU;

o obecrieueHue ycnoBuil, ClIocCOOCTBYIONUX MPUOOPETEHUIO O0YUAIOIIUMHUCS OIBITA
Pa3HOOOPa3HOM AESITEIHLHOCTH, IO3HAHUS U CAMOIIO3HAHUS, KITFOUEBBIX HABBIKOB (KJIFOYEBBIX
KOMITETEHIINH ), UMEIOIIUX YHUBEPCAIbHOE 3HAUEHUE /IS Pa3IMUYHBIX BUJOB ACSTEILHOCTH;

o (opmupoBaHue yMeHHUI OOBICHATH U OLIEHUBATD SIBJICHUSI OKPYKAIOIIEro MUpa Ha
OCHOBAHUU 3HAHUH U OMbBITA, TOJIYYEHHBIX [IPU U3yYEHUH XUMUH;

e (opmMHpoBaHHE Yy 00YUYAIOIIHNXCS TYMAHUCTUUECKUX OTHOIICHUH, TOHUMAHUS [IEHHOCTH
XUMHYECKUX 3HAHUN JUTsl BBIPAOOTKU SKOJIOTHYECKH 11e71eCO00pa3HOTO MOBEICHUS B OBITY U
TPYZIOBOM AEATEIbHOCTHU B LIETSAX COXPAHEHUS CBOETO 3[J0POBbs M OKPYXKAIOIIEH MPpUPOAHOU
cpenbl,

e pa3BHUTHE MOTHBAIIMU K 00YUCHHIO, CIIOCOOHOCTEN K CAMOKOHTPOIIIO U CAMOBOCIIUTAHHIO Ha
OCHOBE YCBOCHHSI 00III€UEIOBEUECKUX [IEHHOCTE!, TOTOBHOCTUA K OCO3HAHHOMY BBIOODPY
pouIIst ¥ HANIPABJICHHOCTH JaIbHEUINIETO O0yICHHUS.

MECTO YYEBHOI'O IIPEJIMETA «XNUMW» B YUEBHOM ITJIAHE

B cucreme obuiero oopazoBanus «XUMHs» MpU3HAHA 00A3aTEIbHBIM Yy4€OHBIM IPEIMETOM,
KOTOPBIA BXOJUT B COCTaB MPEeAMETHOI 001acTh «ECTECTBEHHO-HAYYHBIE PEIMETHD.

Y4eOHBIM TUTaHOM Ha €€ M3ydeHHue OTBeIeHO 136 yuyeOHBIX YacoB — 110 2 4. B HEACHIO B 8 U
9 k1maccax COOTBETCTBEHHO.

COAEPXAHUME YYEBHOI'O ITPEAMETA

8 KUIACC

IlepBoHaYaIbHBIE XUMHYECKHE TOHATHSA

[IpenmeT xumun. Ponp XxumMuu B )KU3HU denioBeka. Tena u BemectBa. Guznueckue CBOWCTBA
BEIIECTB. ATperatHoe COCTOsIHUE BellecTB. [[oHsITHE 0 MEeTOaX TTO3HAHMS B XUMHUU. XUMHUS B
cucteMe Hayk. UucTeie BemecTBa U cMecH. CIiocoObI pa3ieICHHs] CMECEH.

ATOMBI U MOJIEKYJIbl. XUMHUYECKUE AJIeMEHThl. CUMBOJIBI XUMUUYECKUX 3J1€eMEHTOB. [IpocThie
Y CIIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas popMyna. BaleHTHOCT aTOMOB XUMHUUYECKHX 3JIEMEHTOB. 3aKOH TTOCTOSTHCTBA
coctaBa BemiecTB. OTHocUTEIbHAsE aToMHas Macca. OTHOCHUTENIbHAs MOJICKYJISipHAs Macca.
MaccoBas 10151 XUMHYSCKOTO JIEMEHTAa B COCITMHCHUH.

dusznueckue W XUMHUYECKHUE SBJICHHUS. XHUMHUUECKas peakuuss ¥ e€ NpHu3HaKH. 3aKOH
COXpAaHEHHMsSI MacChl BEIIEeCTB. XUMHUYECKHUe YypaBHeHUs. Kiaccubukanmus XUMHUYECKUX
peakiuii (COeIMHEHMS, Pa3JIOKEHUSI, 3aMeIEeHUs, 0OMEHA).

XUMHUYECKUN IKCIIEPUMEHT: 3HAKOMCTBO C XMMUYECKOW TOCY/O0H, ¢ MpaBUiIaMu padOTHl B
nabopatopun ¥ mnpuéMamMu oOpamieHus C J1a0OpaTOPHBIM 00OPYIOBAaHUEM; H3YYCHHE H
ornvcaHue (U3NYECKUX CBOWCTB OOpa3llOB HEOPTraHMYECKUX BEIIECTB; HaOIIOACHHE
¢uzmyeckux (MIaBleHUE BOCKA, TasHUE JIbJla, pacTUpPaHUE caxapa B CTYIKE, KHUIICHUE U
KOHJICHCAIIMSI BOJbI) M XUMHUYECKHX (TOpPEHHE CBEUH, MPOKAIMBAHUE MEIHOW MPOBOJIOKH,



B3aMMOJICHICTBHE MeJla C KHUCIOTOW) SIBIICHUM, HAOJIOJICHHUE W OMNHCAHUE MPU3HAKOB
MPOTEKAHUS XMMHUYECKUX peakiuil (pa3ioKeHue caxapa, B3auMOJIeiCTBUE CEPHOM KUCIIOTHI €
xjopuaoM Oapusi, pasnoxkenue ruapokcuaa Menu(ll) nmpu HarpeBaHuu, B3aUMOJECHCTBHUE
xene3a ¢ pactBopom conu Menu(ll)); uzydenue cnocoOoB pazzeneHus: cMeceil (C MOMOIIbIO
Martuta, GuibTpOBaHUE, BbIIAPUBAHUE, IUCTHIUISAIUS, XpoMartorpadwus), MpOBEACHUE
OYMCTKUA TOBAapEHHOW COJIM; HAONIOJICHHE U OMNHCAHHE pEe3yIbTaTOB IPOBEACHUS OIBITA,
WUIIOCTPUPYIOIIETO  3aKOH  COXPAHEHMs  MacChl;  CO3JaHHE  MOJEIEH  MOJEKYH
(IIrapocTepIKHEBBIX).

Ba:kHeiilne npeacTaBuTe/ I HEOPraHMYECKHUX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciaopon — 3ieMEHT M HPOCTOE BEIIECTBO.
Haxoxxnenne kuciopoga B mnpupone, (U3MYECKUE W XHUMHUYECKHE CBOWCTBA (peakiuu
ropenusi). Oxcunabl. Ilpumenenue kucimopoma. CrnocoObl MOTyYeHUsT KHUCIOPOAAa B
nabopaTopuu 1 NPOMbIIUIEHHOCTH. KpyroBopot kucinopoaa B npupojie. O30H — aioTpornHas
MoaU(UKAIUS KUCIOPOA.

TeroBoit 3¢p(deKkT XUMHYECKONW peakluu, TEePMOXUMHUYECKHE YpaBHEHHS, D5K30- U
SHIAOTEPMHUUYECKUE peakUuH. TOIUIMBO: yroib M METaH. 3arps3HEHHE BO31yXa, YCHICHHUE
MapHUKOBOTO 3(dekTa, pa3pylieHre 030HOBOTO CIIOS.

Bonopon — anemeHT u npoctoe BeniecTBo. HaxoxkaeHnue Boiopoaa B mpupojie, Gpu3nueckue
Y XUMHYECKHE CBOMCTBA, IPUMEHEHHE, CITIOCOORI norydeHus. Kuciotsr u conu.

KonnuectBo BemectBa. Monb. MomnspHass macca. 3akoH ABorajpo. MomsipHbIii 00BEM
ra3oB. Pacuérel mo XuMHUYECKUM ypaBHEHHUSIM.

dusnyeckue cBoucTBa BOAbl. Boma kak pactBoputensb. PactBopel. HacelmeHuble u
HEHACBIIIEHHbIE PacTBOPBL. PacTBOpUMOCTH BemiecTB B Boje.MaccoBasi J10Jisl BeEllleCTBa B
pacTBope. XMMHAYECKHE CBOMCTBA BOABL. OCHOBaHMSA. Posib pacTBOpPOB B IPUPOJE U B JKU3HU
yenoBeka. KpyroBopor Boabl B npupoze. 3arpsi3HeHHE NpUpPOAHBIX BoA. OXpaHa U OYMCTKA
MIPUPOJHBIX BO/I.

Knaccupukanuss Heopranmueckux coeauHenuit. Oxcuapl. Kiaccudukanus OKCHIOB:
coneoOpa3ytouie  (OCHOBHbBIE, KHUCIOTHbIE, aMdoTepHble) U  Hecoreo0pa3yrouue.
Homenknarypa okcumoB (MeXayHapoaHass W TpuBHalbHas). PU3MUECKUE U XUMHUYECKHUE
CBOMCTBa OKCUJIOB. [lomyyeHne okCuIoB.

OcHoBanus. Krnaccudukanuss oOCHOBaHUM: MIENOYM UM HEPACTBOPUMBIE OCHOBAHMS.
Homenknarypa ocHoBaHMil (MeXIyHapoJaHas U TpUBHaIbHAs). DPU3HMYECKHE U XUMHYECKHUE
cBolicTBa ocHOBaHUU. [losryyeHrne OCHOBaHHUM.

Kucnorel. Knaccudukanus kucnor. Homenknatypa kucior (MeXIyHapomHas W
TpuBHaNIbHAs). DU3NUECKUE W XUMHYECKHE CBOMCTBA KHUCJIOT. Psiji akKTMBHOCTH METaJIJIOB
H. H. bekerosa. [lomyuyeHnue Kucior.

Conu. Homenkiartypa coseid (MeKayHapoIHasi U TpuBHaibHas). PU3HUECKUE U XUMUYECKHUE
cBoiicTBa coneu. [TonyyeHnue comne.

['eHeTnyeckas CBsI3b MEXAY KjacCaMl HEOPTaHUYECKUX COCTUHEHUM.

XUMHUYECKUN SKCHEPUMEHT: KAueCTBEHHOE OIpEJEICHUE COAEpKaHUsS Kuciaopoda B
BO3/yXe; TOJydeHHe, coOupaHue, pACIO3HABAaHUE U U3YUYEHHE CBOMCTB KHUCIOPOA;
HaOJIO/IeHHE B3aMMOJICHCTBUS BELIECTB C KHUCIOPOJOM U YCIOBUS BO3HUKHOBEHUS U
MpeKpalleHns ropeHus (mokapa); O3HaKOMJIEHHE C 00pa3laMu OKCHUJOB M OIKCAHHE HX
CBOICTB; NOJIy4€HHE, COOMpaHUE, PaclO3HABAHUE M U3Y4YEHHE CBOMCTB BOAOPOJA (FOpPEHHE);
B3auMojieiicTBue  Bojopona ¢ okcuaom  menu(ll)  (BO3MOXXHO — HCHOJIb30BaHHE
BUJIEOMATEepUaoB); HaOIOJeHUEe OOpa3loB BEIIECTB KOJIMYECTBOM | MOJIb; HCCIEOBaHHUE
OCOOCHHOCTEH pACTBOPEHHSI BEHIECTB C Pa3IMYHOW PACTBOPHUMOCTHIO; MPUTOTOBIICHHUE
pacTBOPOB C OIPEACIIEHHON MAaCCOBOM J0OJEW PACTBOPEHHOIO BEIIECTBA; B3aUMOJCHCTBUE



BOJBI C MeTaJUIaMH (HAaTpUEM M KajlbLiueM) (BO3MOYKHO MCIIOJIb30BAaHHUE BUJEOMATEPUAIIOB);
ONpENIETICHUE PACTBOPOB KUCIOT M IWIEJIOYEH C IOMOIUBK HHAUKATOPOB; HCCIEIOBAHUE
00pa310B HEOPraHUYECKUX BEILIECTB PA3IMYHBIX KJIACCOB; HAOJIIOJEHUE U3MEHEHHUS! OKPACKU
MHIMKAaTOPOB B PacTBOpax KHUCIOT U LIEN0YeH; u3yueHue Bzaumoaeicteus okcuaa meau(ll) ¢
pacTBOPOM CEPHOM KHUCJIOTHI, KHACIOT C METaUIaMH, PEeaKUUi HEeWTpaau3aluu; MOJydeHUe
HEpPAaCTBOPUMBIX OCHOBAaHMM, BBITECHEHHE OJHOTO METajula JIPYIMM M3 pPacTBOpa COJIM;
pelIeHue DKCIEPUMEHTANBHBIX 3aJad M0 Teme «Baxuelmue Kiacchl HEOPraHUYECKHUX
COEIMHEHUN) .

Ilepuoanueckuit 3akoH u Ilepuoguyeckass cucrema xuMuyeckux dsjiementos /I U.
MenpaeseeBa. Crtpoenue aTOMOB. Xumuyeckast CBSI3b. OxncaurenbHO-
BOCCTAHOBHUTE/IbHbIC PeaAKIIUHN

[lepBbie MONBITKH KIaCCHU(PUKALUNA XUMHUYECKUX 31eMeHTOB. [IoHsATHE O rpynmax CXOJIHBIX
AJIEMEHTOB (IIENIOYHbIE U IIEeIOYHO3EMEJIbHBIE METaJUIbl, TaJOTE€Hbl, WHEPTHBIC Ta3bl).
DneMeHTHhI, KOTOpbIe 00pa3yroT aM(pOTEpPHBIE OKCUABI U THIAPOKCHUIBI.

[lepuonnueckuii  3akoH.  Ilepmoamueckass  cucremMa  XUMHUYECKMX  3JIEMEHTOB
1. . MenneneeBa. KopoTkomepuoanas wu giuHHONepuogHas ¢opmel  [lepuogumdeckoit
cucteMbl xuMuueckux anemeHToB [l. WM. Menaeneesa. Ileprnoasl m rpynmsl. dusnyeckuit
CMBICJI IIOPSAAKOBOIO HOMEPAa, HOMEPOB MEPHUOJIA U TPYIIIHI JIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX siiep. M3otomnbl. DnekTponsl. CTpoeHUE 3JIEKTPOHHBIX
obOosiouek atomMoB TepBbIXx 20 xuMuyeckux dnemeHToB llepuoamueckoit cucremsr Jl. U.
MenneneeBa. XapakTepUCTUKAa XUMHYECKOT0 JIEMEHTA 10 €0 MOJIOKEHUIO B [lepnoanueckoit
cucreme /1. 1. Menpaeneena.

3aKOHOMEPHOCTH M3MEHEHHUs PaJnyca aTOMOB XMMHUYECKHX AJIEMEHTOB, METAINIMYECKUX
HEMETAJUIMYECKUX CBOMCTB IIO rpynmnaMm M nepuojaM. 3HadeHue [leprommdeckoro 3akoHa u
[leproandeckoil CUCTEMBI XUMHMYECKUX DJIEMEHTOB JUIS PA3BUTH HayKu W npakTtuku. [I. U.
MeHnpeneeB — y4YEHBIN U TPaXKIaHUH.

Xumunueckas CBS3b. KoBanentnas (monsipHas u HEIOJIsIpHAs ) CBS3b.
DIEeKTPOOTPULIATEIBHOCTh XUMHUYECKUX 3JIEMEHTOB. MIOHHas CBSA3b.

Crenenp okucneHus. OKUCIUTEIBHO-BOCCTAHOBUTENbHBIE peakinu. IIponeccsl okucieHus
1 BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

XUMUYECKUNA HKCIEPUMEHT: H3y4eHUE O0Opa3loB BELIECTB METAIJIOB U HEMETAIJIOB;
B3aMMOJICICTBHE THAPOKCUAA IMHKA C paCTBOPAMM KHUCJIOT U IIEJIOYEH; IPOBEICHHUE OIIBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTENBHBIX peakuuid (ropeHwue,
peaKLnU Pa3I0KEHUS, COCTUHEHMS).

MesxknpeameTHblie CBA3H

Peanuzanust MeXINpenIMeTHBIX CBA3€M NMpU M3YyYEeHMHM XUMHUHU B 8 Kiacce OCYILIECTBIISETCS
Yyepe3 HCIOJIB30BAaHUE KaK OOIIMX EeCTECTBEHHO-HAYYHBIX MOHATHHA, TaKk M TOHATHUH,
SABJISIFOIUXCS. CUCTEMHBIMHM JUJISL OT/IEJIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOT' O IIUKJIA.

OO61ue ecTeCTBEHHO-HAYYHbIE TIOHATHS: HaY4YHbINA (DaKT, TUIOTE3a, TEOPHUs, 3aKOH, aHaJIU3,
CHHTE3, KiIaccupuKanus, MNEePUOAUYHOCTh, HAOIIOJCHHE, SKCIEPUMEHT, MOJICIUPOBAHUE,
U3MEPEHUE, MOJIEIIb, SIBIICHHE.

®usuka: Marepus, aToM, DOJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIUJ, H30TOIBI,
PaZAMOaKTUBHOCTh, MOJIEKYJIA, JIEKTPUYECKUN 3aps]l, BELIECTBO, TENO, 00BEM, arperaTHoe
COCTOSIHME BEIECTBA, a3, (U3NUYECKHE BEIMYUHBI, SIMHUIIBI U3MEPEHUS, KOCMOC, TUIAaHETHI,
3BE31161, ComHILE.

buonorus: ¢poTocunrtes, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE MTOPOJIBI, MOJIE3HBIE NCKOTIAEMBIE,
TOIUIMBO, BOJHBIE PECYPCBHL.



9 KJIACC

BemecTBo M1 XMMH4YeCKasi peaKkus

[lepponnueckuii  3aKOH. [lepnonnueckass  cucTeMa  XMMHUYECKHX  DJIEMEHTOB
. . MenneneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTH B MU3MEHEHUU CBOMCTB XMMHYECKUX
JIEMEHTOB IEPBBIX TPEX IEPUONOB, KaJWs, KalbLMUSA U UX COCAUHEHUH B COOTBETCTBUM C
II0JIO)KEHUEM 3JIEMEHTOB B [lepnoinueckoi CuCTeMe U CTPOEHHUEM UX aTOMOB.

CrpoeHue BellecTBa: BHUABl XUMHYECKOW CBSI3U. THUIBI KPUCTAUIMYECKUX PEMIETOK,
3aBUCUMOCTb CBOWMCTB BELIECTBA OT THIA KPUCTAJUIMYECKON PEIIETKM M BHMJA XUMHUYECKOHN
CBSI3H.

Knaccupukanuss u HOMEHKIAaTypa HEOPraHMYECKHMX BEIIECTB (MEXIyHapoAHas W
TpUBUAIbHAS). XUMUYECKHE CBOWCTBA BEUIECTB, OTHOCALIUXCS K pa3jIM4HbIM Kiaccam
HEOPraHMYECKUX COCIMHEHNN, TCHETUUECKasl CBSI3b HEOPraHMYECKUX BEILECTB.

Knaccudukanus XuMu4eckux peakuuid Mo pa3JIn4HbIM MpU3HAKaM (IO YUCILY U COCTaBy
YYaCTBYIOIIMX B PEAKIUU BEUIECTB, MO TEIUIOBOMY 3(P(EKTy, MO H3MEHEHHMIO CTElEeHEU
OKHCJICHHUSI XUMUYECKUX 3JIEMEHTOB, IO OOpaTUMOCTH, M0 YYaCTHIO KaTajau3aTopa). JK30- U
SHIO0TEPMHUYECKHE PEAKIIMH, TEPMOXUMUYECKNE YPABHEHUS.

[TonsiTe o ckopoctu xumudeckoil peakuuu. [loHsTHe 00 OOpaTUMBIX M HEOOPATHMBIX
XUMHUYECKUX peakuusx. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. llonstue o
XUMHYECKOM paBHOBeCHHM. DakTOpbl, BIUAIOIIME HAa CKOPOCTh XMMHMYECKOW PpEaKIUH U
MI0JIO)KEHHE XUMUYECKOTO PABHOBECHS.

OKHCIUTENBHO-BOCCTAHOBUTENbHBIE ~ PEAKLUUU, DIIEKTPOHHBIA OallaHC OKUCIMTEIbHO-
BOCCTaHOBMTENBHOM peakiuu. COCTaBlIEHNE YPAaBHEHHMM OKHCINUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIONIb30BAHUEM METOA FIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOMUTUYECKON ITHCCOIMALNHU. DJIEKTPOIUTHI U HEAJIEKTPOJUTHL. KaTuoHBI,
aHUOHBI. MeXaHU3M JUCCOLIMALIMM BELIECTB C Pa3IMYHBIMU BHUJAMU XHMHYECKOM CBS3H.
Crenenp qucconuanyu. CuiabHbIe U c1a0ble 3J1eKTPOJIUTHI.

Peakiiun noHHOro obMeHa. YcCiOBUSI NMPOTEKAaHUs peakluil MOHHOTO OOMEHa, IMOJIHBIE U
COKpall€¢HHbIE MOHHBIE ypaBHEHUs peakuui. CBONCTBA KHUCIOT, OCHOBAaHUM U COJIEH B CBETE
MPEACTaBICHUN 00 JJICKTPOJMTHYCCKOW auccoruaiyi. KadecTBeHHBIC peaKIMd Ha WOHBI.
[TonsiTvie 0 TUAPOTU3E COTEN.

XUMUYECKUNA HKCIIEPUMEHT: O3HAKOMJICHHE C MOJENSMU KPUCTANIMYECKUX PELIETOK
HEOPraHMYECKUX BEIIECTB — METAJJIOB M HEMETauloB (rpadura M anMasa), CIOKHBIX
BELIECTB (XJOpUAa HATPUs); UCCIETOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHMUYECKON PEaKLUU OT
BO3/ICMCTBUS PA3IUYHBIX (PAKTOPOB; UCCIIEIOBAHNE HIIEKTPOIIPOBOHOCTH PACTBOPOB BEIIECTB,
mpouecca  JAUCCOLMAlMM  KHUCIIOT, IIejgoyed W cojed  (BO3MOXKHO  HUCIOJIb30BAHME
BHUJIEOMATEPHUAJIOB); IPOBEJECHUE ONBITOB, UJUTFOCTPUPYIOIIMX MPU3HAKU MTPOTEKaHUS peakLui
MOHHOTO oOMeHa (0Opa3oBaHHME OCajKa, BbIICIEHHWE Ta3a, OOpa3oBaHUE BOJIbI); OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHl  OKUCIUTENbHO-BOCCTAHOBHUTENBHBIX — peakuuid (ropeHue,
peakuuu pasyioKEeHUsI, COCIMHEHUs); pacliO3HABaHUE HEOPraHWYECKUX BEIIECTB C MOMOIIBIO
KaueCTBEHHBIX PEAKLMI HA MOHBI; PELIEHUE SKCIIEPUMEHTAIIBHBIX 33]1a4.

HemeTaJuibl M MX COeIMHEHUS

OO61mas xapakTepucTrka rajoreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEPHbIE CTETICHU
okucneHus. CTpoeHne u GU3N4IecKue CBOMCTBA MPOCTHIX BEIIECTB — raJIOTCHOB. XUMUYECKHE
CBOIICTBAa Ha NIpHUMEpe XJIopa (B3aUMOJEHCTBHE C METAJUIAMHM, HEMETAJUIAMM, IIEI0YaMHu).
XnopoBogopoa. ComnsiHasg KHUCIIOTa, XWMHUYECKHE CBOMCTBA, IOJIy4€HHUE, MPUMEHEHHE.
JleiicTBue XJiopa M XJOPOBOJOPOJAAa HAa OpPraHuM3M 4enoBeka. BakHelinue XJIOpUIbI M UX
HaXO0XJECHHE B PUPO/JIE.



OO6mas xapakrepuctuka 351eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIICHHUS.

CrtpoeHue 1 pu3nyeckrue CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOJA U Cepbl. AJUIOTPOIHBIE
MoauUKaAIMU KUCIOpoJa U cepbl. XUMHYECKUE CBOICTBa cepbl. CepoBOJIOpPOJ, CTPOCHHUE,
busznueckue M XUMHYECKHe CBoiicTBa. OKCHIBI CEepbl KaK MPEACTABUTENN KHUCIOTHBIX
okcuaoB. CepHasi KUCIIOTa, (PU3NUECKUE U XMMHUYECKHE CBOMCTBA (00IIMe KaK MpeCTaBUTENs
Kjlacca KHUCIOT M crneuuduueckue). XHUMHUECKHE peaklMH, Jiekalllue B OCHOBE
MPOMBIIIJIEHHOTO crocoba TmonydyeHus cepHoil kuciotel. [lpumenenne. Conu cepHoOU
KHUCIIOTHI, KayeCTBEHHasi peakiusi Ha cynbdar-uoH. Haxoxnenue cepsl U €€ COeIUHEHUN B
npupojae. XUMMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpellbl COENMHEHUSIMH Cepbl (KUCIOTHBIE
JOKIIH, 3arpsI3HEHHUE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPeJOTBPALICHUS.

OO6mas xapakTepucTHKa »3ieMeHTOB VA-rpynmbl. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapaKTepHbIE CTETIEHU OKUCIICHHUS.

A30T, pacnpocTpaHeHHE B Mpupojne, (Hpu3nyeckrue U XUMUYEecKHe cBoiicTBa. Kpyrosopor
a3oTa B mpupone. AMMHUAK, ero (umyeckue M XHMHUYECKHE CBOWCTBA, MOJIyYCHHUE U
npuMmeHenre. Coau aMMOHHUS, WX (PU3NYECKHEe W XHMHUYECKHE CBOWCTBA, MPHUMEHEHHE.
KauecTBeHHas peakuus Ha HOHbI aMMOHUS. A30THasl KUCJIOTa, €€ MoJlydeHue, Gusndueckue u
XUMHYECKHE CBOMCTBa (00IIME Kak IMpeACTaBUTENs Kilacca KHCIOT W CHEHU(PUYECKHE).
Hcnonb3oBaHre HHUTPATOB M COJEH aMMOHHS B KauyeCTBE MHUHEPAIBHBIX YIOOPEHHIA.
XUMUYECKOE 3arpsi3HEHHE OKPYXKAIoIIeH Cpeibl COSAMHEHHUSIMHU a30Ta (KUCIOTHBIC MOXKIM,
3arpsi3HeHUE BO3/1yXa, IOYBBI U BOJOEMOB).

docdop, amrorponHsie Momudukamuu dochopa, PU3MUECKHE U XUMHUYECKHE CBOWCTBA.
Oxcun dpocdopa(V) u dochopnas xkucnora, puznueckue U XUMHUIECKUE CBOMCTBA, MOIYYCHHE.
Hcnonb3oBanue pocdaroB B kKauecTBe MUHEPAIBbHBIX YAOOPEHU.

O6mas xapakrepuctuka sneMeHToB [VA-rpynmbl. OcCOOEHHOCTH CTPOEHHS AaTOMOB,
XapaKTEepHBIE CTETIEHU OKUCIICHHUS.

VYrnepon, amIoOTpONHbIe MOAUGUKAIMK, PACIpPOCTpAHEHHWE B MpUpOJ]E, (PU3NYECKUE U
XUMHUYECKHe cBoiicTBa. Ancopbuus. Kpyrosopot yriaepoaa B npupoje. OKcuibl yriepoaa, ux
busznueckne W XUMHYECKHE CBOICTBa, JCHCTBHE HA J>KUBBIE OpPraHU3MBI, MOJYYCHUE
Y TIpUMEHEHHE. DKOJOTHYECKHE TPOOIeMBbl, CBsA3aHHBIE ¢ okcuaoMm yriepona(IV); rumoresa
r7100aTbHOTO MOTEIJIEHUsT KJIMMaTa; MapHUKOBBIN >PdeKkT. YroapHas KUCI0Ta U €€ COJIM, UX
¢du3nueckre 1 XMMHYECKHE CBOMCTBA, MOJyuyeHUE U npuMeHeHue. KauecTBeHHas! peakuus Ha
KapOoHaT-uoHbl. Vcmonp3oBaHWe KapOOHATOB B OBITY, MEIMIIMHE, MPOMBIIUICHHOCTH H
CEJIbCKOM XO35HCTBE.

[lepBoHauanbHble MOHATHA OO0 OPraHMYECKUMX BELIECTBAX KaK O COCIMHEHUSX yriepoja
(MeTaH, 3TaH, J3TWIEH, alleTUJIEH, 3TAaHOJ, TJIMIEPUH, YKCYCHas kucnota). Mx cocraB u
XxuMHu4yeckoe cTtpoeHue. I[loHATHE O OMONOrMYEeCKHM Ba)KHBIX BEIIECTBAX: JKUpPax, OenKax,
VIIeBOAaX — W MX POJM B KU3HU 4YeloBeka. MaTepuaabHOE €IUHCTBO OPraHUYECKUX U
HEOPraHMYECKUX COeTMHEHUN.

Kpemuuii, ero ¢Qusmueckue M XUMHYECKHE CBOWCTBA, TOJy4Y€HHE U TPUMEHEHUE.
Coenunenust kpemHuss B mpupoxae. OOmme mpencraBineHuss o0 okcuae kpemuusi(IV) u
KpeMHueBo# kucinore. CUIMKaThl, UX UCIOJIb30BAHUE B OBITY, MEAUIIMHE, TPOMBIIIIEHHOCTH.
Baxueifimme cTpouTenbHbIE MaTEpHAIbl: KEPAMUKA, CTEKIO, IIEMEHT, OCTOH, Kele300€TOH.
[Tpo6embl 6€30MacHOTO NCIOIB30BAHMSI CTPOUTENIBHBIX MAaTEPHAIOB B IIOBCEAHEBHOM KU3HU.

XUMUYECKUNA DKCIEPUMEHT: H3y4yeHHEe OO0pa3loB HEOPraHWYECKUX BEIIECTB, CBOMICTB
COJITHOM KHUCIJIOTBI, MPOBEACHHE KAaYECTBEHHBIX PEAKIMi Ha XJIOPHUI-UOHBI U HAONIOJCHUE
MPU3HAKOB WX MPOTEKAHMS;, OMBITHI, OTpakaromue (QU3NYecKue M XUMHYECKHE CBOWCTBA
raJIOTEHOB U UX COEIMHEHUH (BO3MOXKHO MCIIOJIb30BAHUE BUAECOMATEPHAIIOB); O3HAKOMIIEHHE C



oOpa3iamMu XJIOpUJ0B (TAIOTCHHUIOB); O3HAKOMIICHHE C 00pa3IiaMu Cephbl U €€ COeTUHEHUSIMU
(BO3MOXHO MCIIOJIb30BaHHE BUICOMATEPHAIIOB); HAOIIOACHUE TIpoliecca OOyTiMBaHUs caxapa
MOJ| JIEMCTBHEM KOHLEHTPUPOBAHHOW CEPHOM KHCJIOTHI, WU3y4YCHUE XHUMHUYECKUX CBOMCTB
pa30aBIEHHONW CEPHOIl KHCIOTHI, NMPOBEJACHUE KAaYECTBEHHOM pPEAKIUU Ha Cylb(paT-UOH U
HaOII0JIeHe MpU3HaKa €€ MPOTEeKaHUs; O3HAKOMJIEHHE ¢ (U3MYECKHMH CBOMCTBAMH a30Ta,
dbochopa U ux coeguHEeHHUU (BO3MOXKHO HCIIOJIB30BAaHUE BHACOMATEPHUATIOB), oOpasamu
a30THbIX U (ochHOpHBIX yAOOpEHUM; MOJTydeHHe, cOOMpaHue, pacro3HaBaHUE W H3yUYCHHE
CBOMCTB aMMHaKa; MPOBEJICHHE KAYECTBEHHBIX PEaKIMi Ha MOH aMMOHMs W ¢ocdaT-HOH U
W3y4YeHUE TIPU3HAKOB MX TMPOTEKAHUs, B3aUMOJCHCTBUE KOHIIEHTPUPOBAHHON a30THOMU
KHCJIOTBI C MeIbl0 (BO3MOXXHO KCIOJIb30BAHUE BHUICOMATEPHUANIOB); HU3Y4YEHUE MOJeNen
KPUCTAJUTMYECKUX PEIIETOK anmasza, rpadura, QyriaepeHa; O3HAKOMIIEHHE C MPOIECCOM
aZIcopOITMK PacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM MPOTHBOTA3a;
moyrydeHue, cobnpanue, pacrio3HaBaHUE W U3YUYEHHE CBOWCTB YIVICKHCIIOTO Ta3a; MPOBEACHNE
KaueCTBEHHBIX peakiui Ha KapOOHAT- W CUJIMKAT-MOHBI U U3Y4YEHUE [MPU3HAKOB HX
MPOTEKaHUsA; O3HAKOMJIEHHE C TMPOAYKIMEH CHIMKATHOW TPOMBIIIICHHOCTH; PEIICHUE
SKCIEPUMEHTATIBHBIX 3a/1a4 M0 TeMe «BakHelIne HEMETAITbl U UX COCTUHEHUS.

MeTaiibl M UX COeIMHEHUS

OOmasi XapakTepUCTHKAa XUMHUYECKHX OJJIEMEHTOB — METaUIOB HAa OCHOBAaHUM HX
nonoxenus B Ilepuomuueckort cucreme xumudeckux »siemeHToB [l. 1. MenneneeBa u
ctpoeHus artomoB. CTpoeHHe MeTauioB. MeTtamuueckas CBSI3b M MeETaIMuecKas
KPUCTAJUINYECKAs] PEMIETKA. DIEKTPOXUMHUYECKUN Pl HAIPSDKEHUN MeTainoB. Dusnyeckue u
XUMUYECKHE CBOMCTBa MeTauioB. OOmme crocoObl mmomydeHuss MeTramioB. lloHsTue o
KOPPO3UH METAJNIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI MX OT Koppo3uu. CruiaBwl (CTaib, YyTyH,
TIOPAIFOMUHUM, OpOH3a) U UX IPUMEHEHUE B OBITY U MMPOMBIIIIEHHOCTH.

[[lenounble MeTaJUTBL: TIOJIOKEHUE B Ileproauyeckoil cUCTEME XUMHYECKHX AJIEMEHTOB /Jl.
N. MenpaeneeBa; CTpOGHHE UX aTOMOB; HaxOXJeHUE B mpupoje. Ousznueckue 1 XuMUUECKUE
cBoiicTBa (Ha mpuMmepe HaTpuss W Kanmus). OKCHIABI W THAPOKCUABI HATPHUS M Kajusl.
[IprumeHeHne MEeNOYHbIX METAJIOB U KX COCTMHEHUN.

[IlenoyHo3eMeNnbHBIE METAJIBI MATHUM M KAJIBLHM: MoJIo)keHue B [lepuoauueckoil cucreme
xuMuyeckux aneMmeHToB [[. M. MenaeneeBa; cTpoeHHME MX aTOMOB; HAXOXKJICHHUE B MPHUPOJIE.
dusnyeckre U XUMHUYECKUE CBOMCTBAa MAarHUs W KajJblus. BaxxHeHlme coequHEHUS KalbIlUg
(oxcum, rumpokcu, coiin). JKECTKOCTh BOJIBI M CIIOCOOKI €€ yCTpaHeHHs.

Amomunuii: nonoxkenne B llepuoguueckoil cucreme Xumuueckux siemeHtoB Jl. U.
MemneneeBa; CTpOCHUE aTOMA; HaX0XJIeHUE B npupojae. PU3n4ecKue 1 XuMHYECKHUE CBOMCTBA
anmroMunusi. AMGOTEpHBIE CBOMCTBA OKCH/IA U THAPOKCH 1A aTFOMUHUS.

Kenezo: mnomoxenue B Ilepuogmueckod  cUCTEME  XHUMHUYECKUX  DJIEMEHTOB
JI. 1. MenneneeBa; CTpOEHHUE aTOMa; HaxOXIAEHUE B mpupoje. PU3NYECKUE U XUMHUUYECKUE
cBoicTBa >kene3a. Oxcupawl, rumpokcuasl u conu xenesa(ll) m xemesza(lll), mx cocras,
CBOICTBA U MOJYYEHHUE.

XUMHYECKUNA OSKCICPUMEHT: O3HAKOMJICHHE C oOpasllaMH METalIOB M CIUIaBOB, HX
(GU3HYECKUMH CBOWCTBAMH, W3YUYCHHUE PE3YJIBTATOB KOPPO3UHM METAUIOB (BO3MOXKHO
WCIIOJIb30BaHUE BHJICOMATEpUATIOB), OCOOCHHOCTEM B3aUMOJCHCTBUS OKCHJA KalablUs U
HaTpusi C BOJAOM (BO3MOXXHO HCIIOJb30BAHUE BUIECOMATEPHUANIOB); MCCIIEIOBAHUE CBOWMCTB
XKECTKOW BOJIbI; TIpollecca TOPEHHUs >Kele3a B KUCIOpoJe (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEpHAJIOB); MPHU3HAKOB MPOTEKAHWS KAauyeCTBEHHBIX PEAKIWA Ha HWOHBI (MarHus,
KaJIbIIMs, alfoMuHuA, 1nHKa, xeneza(ll) u xenesa(Ill), menu(Il)); nabmroaeHue U onucaHue
MPOLIECCOB OKpAlIMBAaHMS IJIAMEHM HWOHAMHU HATpUsA, Kajaus ¢ Kaublus (BO3MOXKHO
WCIOJIb30BAHME BHUJCOMATEPUANIOB); HCCIEOoBaHHEe aM(OTEPHBIX CBOWCTB THIPOKCUAA



QIIOMUHUS U THAPOKCUA IIMHKA; PEIIEHHE IKCIEPUMEHTAIIBHBIX 3a/1a4 110 TeMe «BaxHeiine
METaJUIbl U UX COETUHEHUS».

XuMHs U OKpYKAKOUIAs cpeaa

HoBrele marepmanbl n TeXHONOTHHM. BemecrBa M maTepualbl B IIOBCEIHEBHOM KU3HU
YyeJioBeKa. XMMHUsS U 310pOBbe. be3onacHoe MCIOIb30BaHUE BEIIECTB U XUMUYECKUX PEaKIUi
B ObITy. IlepBast moMonIs NpyU XUMUYECKUX OXKOTaxX U OTpaBieHUsIX. OCHOBBI SKOJIOTUYECKOM
IrpaMOTHOCTU. XHMHYECKOE 3arpsi3HEHUE OKpYy’Kawlleld cpeabl (MpeaenpHas IO0MyCcTUMas
koHneHTpanus semects — [1JIK). Posb xumMuu B pemieHun 3K0I0THYECKUX MPOoOIIeM.

[TpupoaHble UCTOYHUKU YTIIEBOJOPOAOB (yroyib, IPUPOMAHBIN ra3, HEPTH), MPOIYKTH UX
nepepadboOTKH, UX POJIb B OBITY U MPOMBIILICHHOCTH.

XVUMUYECKUN AKCIIEPUMEHT: M3yueHUEe o0pa3loB MaTepuaioB (CTEKIIO, CIUIaBbl METAJIOB,
MOJINMEPHBIE MaTEPHUAJIBI).

Me:xnpeaMeTHble CBSI3H

Peanu3anus MeXNpeIMETHBIX CBs3€M IPU M3YYECHHHM XMMHUHU B 9 Kiacce OCyIIeCTBIISIETCS
yepe3 UCIOJb30BaHME KaK OOIIWX eCTECTBEHHO-HAYYHBIX TMOHSATHUH, Tak M MOHITHIA,
SABJISIFOLUXCS. CHUCTEMHBIMU JUIsl OTACJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIMKIIA.
Peanusanus MeXIIpeIMETHBIX CBA3EH IPU U3YYCHUU XUMUU B 9 Kilacce OCYIIECTBISAETCS Yepes
HCIIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX NMOHSTHM, TaK M MOHSITHH, SBISIOIIMXCS
CHUCTEMHBIMU ISl OTJIETIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OO0mue ecTeCTBEHHO-HAYYHbIC TIOHATHS: HaYYHBINA (DaKT, TUIOTE3a, 3aKOH, TEOPUSl, aHAIIU3,
CUHTE3, Kiaccu(ukanus, MNEpUOJAUYHOCTb, HAOIIOJIEHUE, SKCIEPUMEHT, MOJEINPOBAaHUE,
U3MepeHue, MOJIEIb, SIBJIICHNE, TAPHUKOBBIN A (HEKT, TEXHOJIOTHUSI, MaTepUaJIbl.

®usuka: Marepus, aToM, DOJEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIUJ, HW30TOIbI,
PaAMOaKTUBHOCTh, MOJIEKYJa, JJEKTPUUYECKH 3apsii, NPOBOAHUKH, MOJYIPOBOIHUKH,
IUDJIEKTPUKH, (DOTOIIEMEHT, BEILIECTBO, TE€JIO, 00bEM, arperaTHOE COCTOSIHUE BEIIECTBA, ras,
pacTBOp, PacTBOPUMOCTH, KpHUCTAIMYECKash pemIéTKa, CIUIaBbl, (U3HUYECKHE BEIMYUHBI,
€AMHULBI U3MEPEHHUsI, KOCMUYECKOE TPOCTPAHCTBO, IIJIAHETHI, 3BE3/1b1, COHIIE.

buonorus: ¢otocunTe3, apixaHue, Ouocdepa, SKOCUCTEMA, MHUHEpAJIbHBIE YAOOpEHMS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, IUTATEIbHBIE BELIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpAIIbI, TOPHBIE TIOPO/IbI, TIOJIE3HBIE UCKOIAEMEIE,
TOIUIUBO, BOJIHBIE PECYPCHI.

IINTAHUPYEMBIE OGPA30OBATEJIbHBIE PE3YJIBTATEI

N3yuenne xumuu B 8-9 Kitacce HampaBiIeHO HA JOCTHKEHUE OOYJarOIUMUCS JTUYHOCTHBIX,
METanpeIMETHBIX U TIPEIMETHBIX PE3YJIbTATOB OCBOCHHUS YU€OHOTO MpeIMeETa.

JIMYHOCTHBLIE PE3VIJIBTATDI

JIM4HOCTHBIE PE3YyJIbTaThl OCBOCHHS IPOrPpaMMbl OCHOBHOTIO 0OIIEro oOpa3oBaHUS
JOCTUTAIOTCS B X0J1¢ O0yUEHHUSI XMMHUHU B €IMHCTBE YUCOHOM M BOCITUTATEIBLHOU AEATCIbHOCTH
OpraHu3aii B COOTBETCTBHM C TPAIUIIMOHHBIMH POCCHUCKMMH COIUOKYJIBTYPHBIMH U
JTYXOBHO-HPABCTBCHHBIMHU I[[CHHOCTSAMH, MPHUHATHIMA B OOIIECTBE IMpaBHJIAMH W HOPMaMHU
MOBEJICHUSI M CIIOCOOCTBYIOT IMpOIECCaM CaMOIIO3HAHUS, CaAMOPA3BUTHS M COILMATU3AIMH
o0yJaromuxcs.

JIMYHOCTHBIC PE3YIbTATHI OTPAKAIOT CPOPMHUPOBAHHOCTD, B TOM YHCJIC B YACTH:

[TaTpuoTHYECKOTO BOCTIMTAHUS

1) 1IEHHOCTHOT'O OTHOIIIEHHUS K OTE€YCCTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY U HAYYHOMY
HACJICJIMI0, TMOHMMAHUS 3HAYCHHS XUMHUYCCKOW HAayKU B JKU3HH COBPEMEHHOrO OOIIEeCTBA,
CIOCOOHOCTH BJIAJICTh JOCTOBEPHOU HH(OPMAIIMEH O TMEPEAOBbIX JOCTHKCHHUIX M OTKPBITHIX



MHUPOBOW M OTEYECTBEHHOW XWMHWHU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHSIX 00 YCTPOUCTBE
MHUpa 1 00111eCTBA;

['pasxkmaHCKOrO BOCIIMTAHUS

2) mpencTaBlICHHUs O COLMAIBHBIX HOPMAax W MpaBUJIaX MEXIMYHOCTHBIX OTHOILIECHHUM B
KOJUIEKTHBE, KOMMYHHMKATUBHOW KOMIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOW, Yy4eOHO-
HCCIIEN0BATENbCKONM, TBOPYECKOW WM APYrMX BHJAX JEATEIbHOCTU; TOTOBHOCTHM K pa3HO-
00pa3HOil COBMECTHOW IEATETbHOCTH MPU BHIMOTHEHUU Y4EOHBIX, MO3HABATEIbHBIX 3ajad,
BBITIOJTHEHUU XUMHUYECKUX SKCIIEPUMEHTOB, CO3JaHUM YYE€OHBIX MPOEKTOB, CTPEMIICHHUS K
B3aMMOIIOHUMAHUIO U B3aMMOIIOMOIIM B TpoLiecce 3TONH yuyeOHOU JesTENbHOCTH; TOTOBHOCTHU
OLICHUBAaTh CBOE MOBEJECHHWE M TOCTYNKH CBOMX TOBApHUINEH C MO3UIMU HPABCTBEHHBIX U
MIPaBOBBIX HOPM C YUETOM OCO3HAHMSI TIOCIIEICTBHUI MOCTYIIKOB;

[{eHHOCTH HayYHOTO TO3HAHUS

3) MUPOBO33PEHUYECKHX TPEJCTaBICHUI O BEHIECTBE M XWMHUYECKON  peakIlui,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABJISIIOLIUX OCHOBY IS
MOHUMAHMUS  CYIIHOCTH HAy4yHOM KapTHHBl MHpa; TMPEACTaBIeHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJbI, B3AUMOCBS3SIX YEJIOBEKa C MPUPOJAHOU CPElOi, O pOIu
XUMUU B MO3HAHUU ATUX 3aKOHOMEPHOCTEH;

4) mo3HaBaTEIbHBIX MOTHUBOB, HAMPABJICHHBIX HA MOJYYCHHE HOBBIX 3HAHUW MO XUMUH,
HEOOXOIUMBIX ISl 0ObsICHEHUS] HAOI0JaeMBIX MTPOIIECCOB U SIBJICHHUIA;

5) mo3HaBaTenbHOM, MHGOPMAITMOHHOW M YUTATEIHCKON KYJIBTYpBI, B TOM YHCIIE HABHIKOB
CaMOCTOSITEIbHOM pabOThl C y4eOHBIMU TEKCTaMH, CIPAaBOYHOM JIUTEPATYpOH, JOCTYIMHBIMU
TEXHUYECKUMH CPEJICTBAMU WH(POPMAIIMOHHBIX TEXHOIOTHH;

6) uHTepeca K OOY4YEeHUIO M TIO3HAHUIO, JTFOOO3HATETLHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa3oBaHUI0, MPOCKTHOM M MCCIIEI0BATEIIbCKOMN NEATeIbHOCTH, K OCO3HAHHOMY BBIOOPY
HaIPaBJIEHHOCTH U YPOBHS OOYYEHHUS B JaTbHEHIIIEM;

@opMUPOBaHUS KYJIbTYPbI 3J0POBbsI

7) OCO3HaHHSA LIEHHOCTU HW3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBBIO,
YCTAHOBKHM Ha 3JI0POBBIM 00pa3 >KW3HU, OCO3HAHMS TOCIEACTBUNA W HEMPUITHS BPEIHBIX
MpUBBIUEK (YHMOTPEOJICHHUS alIKOTOJIsl, HAPKOTHKOB, KYpPEeHUS), HEOOXOAMMOCTH COOIOICHUS
mpaBmiI OE30MAaCHOCTH TPH OOpaIIeHHH C XMMHYECKMMH BEIIECTBAaMU B OBITY W pealbHOU
KU3HHU;

TpynoBOro BoclnTanus

8) nHTEepeca K MPaKTUUECKOMY U3YYCHHIO MPOQECCHil U TpyJa Pa3IuyHOrO POja, YBaKEHUE
K TpyAy W pe3ylbTaraMm TpPYIOBOH NEATENbHOCTH, B TOM YHCJIE Ha OCHOBE NMPUMEHEHMS
MPEAMETHBIX 3HAHUW TO0 XHWMHH, OCO3HAHHOTO BBIOOpPAa WHIWBHAYAJIbHON TPacKTOPUU
MPOJOJKEHUST 00pa30BaHUsl C Y4ETOM JIMYHOCTHBIX MHTEPECOB W CIIOCOOHOCTH K XHUMHH,
OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH; yCIemHOW NMPOoPECCHOHATBLHOMN IeATeTbHOCTH U
Pa3BUTHUS HEOOXOUMBIX YMEHHI; TOTOBHOCTD aJIallTUPOBATHCS B MPO(PECCHOHANIBHOU cpeie;

DKOJIOTMYECKOTO BOCITUTAHUS

9) SKONOTMYECKH I1eJIecO00pPa3HOTO OTHOIICHUS K TPUPOJIe KaK MCTOYHUKY JKM3HU Ha
3emite, OCHOBE €€ CYIIEeCTBOBAHUS, IIOHUMAHUS IIEHHOCTH 3JI0POBOTO M Oe30MmacHoro odpasa
KU3HH, OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (U3HUYECKOMY W TICUXHYECKOMY
3I0pPOBBIO, OCO3HAHMSI IIEHHOCTH COOJIIOJICHUS TIPABIII O€30MMaCHOTO TIOBEICHUS TIpH paboTe ¢
BEILIECTBAMHU, a TAKXKE B CUTYalUsX, YTPOXKAIOLIUX 3JOPOBbIO U )KU3HHU JIIOJIEH;

10) crocoObHOCTH MPUMEHSTh 3HAHUSA, MOJTydaeMble MPU H3YYCHUU XUMUH, TSI PEIICHUS
3a71a4, CBSI3aHHBIX C OKPYXKAIOLIEH MPUPOLHOUW CPENOU, MOBBIIICHUA YPOBHS 3KOJOTMYECKOU
KyJbTYPbI, OCO3HAHUS TJI00ATLHOTO XapaKTepa IKOJIOTHUECKUX MPOOIeM U MyTel WX perieHus
MOCPEICTBOM METOJ/IOB XUMHUH;



11) sKOJIOrMYecKOro MbIIUIEHUS, YMEHHUS PYKOBOJICTBOBAaTbCS MM B I103HABATEJbHOM,
KOMMYHHMKAaTUBHOU U COLIUAIILHOM IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATBI

B cocraBe MeTanmpenMETHBIX pPE3YJIbTATOB BBIIEISAIOT 3HAUYUMbBIE MJi1 (POPMHPOBAHUS
MHPOBO33pEHHUsI OOIIEHAYYHbIE MOHATHUS (3aKOH, TEOPHsl, MPUHIIMII, THIIOTEe3a, (aKT, CUCTEMA,
MPOLIECC, IKCIEPUMEHT U Jp.), KOTOPbIE HCIONB3YIOTCS B €CTECTBEHHO-HAYUHBIX YYEOHBIX
IpeIMETax M MO3BOJISIOT HA OCHOBE 3HAHUU U3 3TUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE
O IIeJIOCTHOW HAay4yHOW KapTMHE MHpa, U YyHUBEpcajbHble Yy4deOHbIE JEHCTBUS
(mo3HaBaTelbHbIE, =~ KOMMYHUKATHBHBIC,  PErYyJISTUBHBIE),  KOTOphle  00ECleYyuBaIOT
(GbopMHUpOBaHME TOTOBHOCTM K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M  OCYILECTBICHUIO
y4eOHO 1eATETbHOCTH.

MertanpeaMeTHbie pe3yJibTaTbl OCBOEHHS 00pa3oBaTeIbHOM MPOrpaMMbl MO XUMHH
OTPa)karoT OBJIAJICHUE YHUBEPCATIbHBIMU I103HABATEIbHBIMU JIEHCTBUSIMU, B TOM YHUCIIE:

ba30BbIMU JTOTHYECKUMU AEHCTBUSIMU

1) ymeHueM HCHOJB30BaTh MNPUEMBI JIOTUYECKOIO MBIIUICHUS HPU OCBOCHUU 3HAHMIL:
pacKpbIBaTb CMBICI XUMHUYECKMX TOHATUH (BBIIEIATh MX XapakTEepHbIE MPU3HAKU,
YCTaHABIIMBATh B3aMMOCBS3b C JPYTUMU MOHATUSIMH), UCTIOJIb30BATh MOHATHUS JIJIs1 OOBSICHEHUS
OTHENbHBIX (AKTOB W SIBJICHHM; BHIOMpPATh OCHOBAHUS U KPUTEPUM IS KiIacCHUUKaIUU
XUMUYECKHX BEIIECTB M XUMHUYECKUX PEaKlHil; yCTaHaBIMBAaTh MPUYMHHO-CIEICTBEHHbIC
CBSI3M MEXAY OOBEKTaMH HU3YYEHHS; CTPOUTH JIOTUYECKUE pPaACCYXKICHHUS (MHIYKTUBHBEIE,
JeAyKTUBHBIE, TIO AaHAJIOTHH); IeJIaTh BHIBOJIBI U 3aKJIFOUCHUS;

2) yMeHHEM NPUMEHSTh B MPOIECCE MMO3HAHUS TMOHITHS (TIPeIMETHBIE U METaIllpEIMETHBIE),
CUMBOJINYECKHE (3HAKOBBIE) MOJENH, UCIOJb3yeMble B XHMHHU, TPEOOPa30BBIBATH HIUPOKO
MIPUMEHSAEMbIC B XUMHUHU MOJICIIbHBIC MPEJICTABICHUS] — XUMUYECKUM 3HAK (CMBOJI 3JIEMEHTA),
XxumMudeckas ¢GopMmyiia U ypaBHEHHE XHMHUUYECKOM peakIuu — NpPH PelIeHuH Yy4eOHo-
MO3HABATENbHBIX 3a7a4; C YYETOM OBTUX MOJEIbHBIX MPEJICTABICHUI BBISBIATh U
XapaKTepU30BaTh CYIIECTBEHHBIC IPU3HAKN M3y4aeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U
XUMUYECKUX PEaKIH; BRISIBISATH OOIHME 3aKOHOMEPHOCTH, TPUUUHHO-CIIC/ICTBEHHBIC CBSI3U U
MPOTUBOPEUUS B M3Yy4aeMbIX MPOLECCAaX U SIBICHUSX; MpeajaraTb KpUTEPUU IJIsI BBISBICHUS
TUX 3aKOHOMEPHOCTEH M MPOTUBOPEUUI; CAMOCTOATEIBHO BBIOMPATH CIOCOO pEIICHUS
yueOHOM 3adaud (CpaBHMBATh HECKOJIBKO BAapUAaHTOB pEIIEHUs, BbIOMpaTh Haubosee
MOAXOSIIUHN C yUETOM CaMOCTOSITEIILHO BBIICIICHHBIX KPUTEPHUEB);

ba30BbIMU HCCIIETOBATENBCKUMH JIEUCTBUSAMHA

3) yMEHHEM HUCHOJIb30BATh MOCTABJIEHHBIE BONPOCH B KAYECTBE MHCTPYMEHTA MO3HAHUS, a
Takke€ B KAdyeCTBE OCHOBBI MJisi (OPMHUPOBAHUS TUIOTE3bl MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHHII;

4) mpuoOpeTeHre OmbITa MO TUIAHUPOBAHUIO, OPTraHU3AIMKA U TMPOBEJACHUIO YUEHUYECKUX
HKCIIEPUMEHTOB: YMEHHUE HaOIIOAATh 32 XOAOM IpPOLEcca, CAMOCTOATEIbHO MPOrHO3UPOBATH
€ro pe3yabTaT, opMyJIUpOBaTh 0OOOUIEHHS U BBIBOJBI [0 pe3yIbTaTaM MPOBEAEHHOTO OMBITA,
WCCIIeIOBAHUs, COCTABIIATH OTYET O MPOJIeTaHHON paboTe;

PaGoroii ¢ undopmarueit

5) yMeHueM BHIOMpaTh, aHATU3UPOBATh M HHTEPIPETUPOBATH MHQPOPMAIMIO PaA3TUYHBIX
BUJIOB M (OPM TPENICTABICHUS, TIONy4aeMyI0 M3 Pa3HBIX MCTOYHHKOB (HAYYHO-TIOMYJIspHAs
JTUTEpaTypa XUMHYECKOTO COJAEpXkKaHHs, CIpaBOYHBIE T0cOOMs, pecypchl HMHTepHeTa);
KPUTUYECKH OIICHUBATh MPOTUBOPEUYHMBYIO U HEJIOCTOBEPHYIO HH(OPMAIIUIO;

6) YMEHHEM MIPUMEHSTh Pa3IuYHbICe METOBI M 3aMPOCHI TP MTOUCKE U 0TOOpe nHpOpMAIIU
U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOUMBIX JIJIsl BHITIOJHEHUS! YY€OHBIX U IMO3HABATEIIbHBIX



3aad  ONpPEAENEHHOr0 THIA; NPUOOPETEHHE OmblTa B O0JACTM  MCIOJIb30BaHUSA
MH(OPMALIMOHHO-KOMMYHUKATUBHBIX ~ TE€XHOJIOTUH, OBJAJIEHWE KYyJIbTYpOH aKTHBHOTO
WCIIOJI30BAHMSI PA3IMYHBIX MOUCKOBBIX CHUCTEM; CAMOCTOATEIBHO BBIOMpATh ONTHUMAJIbHYIO
dbopMy mnpeacTaBieHHUs MUH(POpPMAMM U WUIIOCTPUPOBATH pPEIIaeMble 3aJaud HECIIOKHBIMU
CXeMaMH, JuarpaMMaMu, IpyruMu opMamu rpaguky U MX KOMOUHAITUSMU;

7) yMEHHEM HCIIONb30BaTh M aHAIU3UPOBATH B MpoIlecce YYEOHOW U UCCIEN0BATENbCKOM
NESATENIbBHOCTH HMH(POPMALMI0O O BIHSHUM [POMBIIUIEHHOCTH, CEIbCKOTO XO034iCTBa U
TpaHCHOPTa Ha COCTOSIHUE OKPY>Kalolel TPUPOJTHOMN CPEIbI;

YHuBepcaibHbIMU KOMMYHUKATUBHBIMU JIEUCTBUSIMU

8) yMmeHHMeM 3aJaBaTh BONPOCHI (B XOJE€ AMAIOra W/WMIM JUCKYCCHHM) IO CYIIECTBY
oOcyxkaeMoil Tembl, (OPMYJIHPOBAaTH CBOM MNPEUIOKEHUS OTHOCUTEIBHO BBIIOJHEHUS
MPeI0KEHHO 3a1a4u;

9) npuoOpereHue ombITa NPE3CHTALMH PE3YJIbTATOB  BBHIMOJHEHUS XHUMHUYECKOITO
JKCTIepUMEHTa (J1a00paTOPHOTO OIMbITa, JA0OPAaTOPHOM PabOTHI MO HCCIEAOBAHUIO CBOMCTB
BEIIIECTB, YYEOHOTO IIPOCKTA);

10) 3amHTEpEecOBaHHOCTH B COBMECTHOM CO CBEpPCTHHKAMH II03HABATEIbHON W
HCCIIEI0OBATENbCKON JEATENbHOCTU MPU PELIEHUH BO3HUKAIOIIMUX MPOOJIEM Ha OCHOBE Y4éTa
oOIIMX MHTEPECOB U COIJIACOBaHUSA MO3ULIMKA (0OCYXJACHHUS, OOMEH MHEHUSIMH, «MO3TOBBIE
HMITYPMbD», KOOPJIWHAIUS COBMECTHBIX JICWCTBUIA, OIpeelieHne KpPUTEpUEB IO OICHKE
KauyecTBa BBIMIOJHEHHOM paboThI U Ap.);

YHUBEpCaATbHBIMU PETYISATUBHBIMU JIEUCTBUSIMU

11) ymeHHMeM CcaMOCTOATEIBHO OMNPEACNATh IeJIM  JACATeIbHOCTH, IUIAHUPOBATD,
OCYIIECTBJIATh, KOHTPOJIUPOBAThH U MPH HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO JIEATEIBHOCTD,
BbIOMpaTh HambOosee 3P(eKTUBHBIE CIIOCOOBI pelIeHUs] y4eOHBIX M MO3HABaTENbHBIX 3a7ad,
CaMOCTOSITEJIBHO COCTAaBJIATh WJIM KOPPEKTUPOBATH MPEIOKEHHBIM aIrOpUTM JEUCTBUN IPH
BBITIOJTHEHUU 3aJ]aHUN ¢ y4€TOM TIOJy4E€HHS HOBBIX 3HaHUM 00 H3y4aeMbIX OOBEKTaX —
BEIIECTBAX M PEaKIUAX; OIIEHUBATh COOTBETCTBHE IOJIYYEHHOTO pe3yibTaTa 3asiBICHHOU
e,

12) ymeHueM uCHOJIB30BaTh M AHAIU3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIOBHH
3aJlaHni.

[NPEAMETHBIE PE3VYJIbTATEI

B coctaBe mpeaMETHBIX pPE3ylIbTAaTOB MO OCBOCHHUIO 00S3aTENBHOTO COJEpIKaHUs,
YCTaHOBIIEHHOTO JIaHHOW mNpuMepHOW pabodeil mporpaMMoi, BBIIEISIOT: OCBOCHHBIE
oOydJaronMMHCsl Hay4dHbIC 3HAHUS, YMEHHS W CHOCOOBI JEUCTBUM, crernuduuecKue s
MPEeIMETHON 00J1acTH «XWUMHS», BUJBI JIEATCIBHOCTA TIO TIOJYYCHHIO HOBOTO 3HAHUS, €ro
WHTEpIIpETallii, MPeoOpa30BaHUI0 W TMPHUMCHEHUIO B Pa3IMYHBIX YYEOHBIX W HOBBIX
CUTYaITUsX.

[IpenMeTHBIC Pe3yNbTaThl OTPAKAIOT CHOPMHPOBAHHOCTH Yy OOYYAIONIUXCS CICIYIONIUX
YMEHUM:

8 KUIACC

1) packpvieamv cmbici OCHOBHBIX XUMHUYECKHX TOHSATHI: aTOM, MOJIEKYJa, XUMHUYCCKHUN
AJIEMEHT, MPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMeCh (OAHOPOJHAs W HEOJHOPOIHAs),
BAJICHTHOCTb, OTHOCHUTEJIbHASI aTOMHAsI U MOJIEKYJISIpHAsI Macca, KOJIMYEeCTBO BEIECTBA, MOJb,
MOJIIpHAsi Macca, MaccoBas JIOJIsl XHMHUYECKOTO JIEMEHTa B COSIMHEHUH, MOJISPHBIA 00BEM,
OKCHJ, KHCIIOTa, OCHOBaHHWE, COJb, JJEKTPOOTPULIATEILHOCTb, CTENEHb OKHUCICHHUS,
XUMUYECKasl peaKius, KiIacCu(UKaAIUs peaKIuii: peaKkIuu COSAMHEHNUS, PEaKIINU Pa3I0KEeHHUS,



peakuuy 3aMelIeHMs], PEaKIUu OOMEHa, 3K30- U SHJIOTEPMUYECKUE PEAKIHMH; TEIUIOBON
s deKT peakuuu; IAPO aToma, MEKTPOHHBIN CI0W aToMa, aTOMHAasi OpOUTallb, PaInyCc aToma,
XUMHUYECKas CBSI3b, MOJISIPHAs U HEMOJISIpHAsE KOBAJEHTHAs CBSI3b, MOHHAS CBSI3b, MOH, KATHOH,
aHUOH, PACTBOP, MACCOBAsl J10JI BellecTBa (IIPOLEHTHAs KOHIIEHTPaLKs) B PaCTBOPE;

2) unnocmpuposams B3aMMOCBSI3b  OCHOBHBIX ~XMMHYECKHX TMOHATHH (cM. 1. 1)
MIPUMEHATH 3TU MMOHATHS IIPU ONUCAHUY BEUIECTB U UX IPEBPAICHUI;

3) ucnonvzo06amv XUMUYECKYI0 CHMBOJUKY JUII COCTaBlieHHS (OpPMYJIT BEHIECTB |
YPaBHEHUN XUMUYECKUX PEAKIU;

4) onpedensimop BAJICHTHOCTh aTOMOB 3JEMEHTOB B OHHAPHBIX COCIMHEHHSX; CTEICHb
OKHCJIEHHS JJIEMEHTOB B OHMHApPHBIX COEOUHEHUSX; MPUHAIJIEKHOCTh BELIECTB K
OnpeNeNEHHOMY KJIacCy COeIUHEHUM 1o (hopMmyliaMm; BUJ XUMHUYECKON CBA3U (KOBaJEHTHAS U
MOHHAs) B HEOPTaHUYECKUX COCIMHEHUSIX;

5) packpwieams cmwica Ilepuogndeckoro 3akona [I. M. MennaeneeBa: IeMOHCTPHPOBAThH
MOHUMAaHHE MEPUOINYECKON 3aBUCMOCTH CBOMCTB XMMHYECKUX 3JIEMEHTOB OT UX MOJIOKEHUS
B Ilepuognueckoil cucreme; 3aKOHOB COXPAaHEHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTABa,
aTOMHO-MOJIEKYJIIDHOTO  Y4Y€HHs, 3akoHa ABOTraJpo; ONUCHIBATh M XapaKTEPU30BaAThH
tabnnunyo Gopmy Ilepuoanueckoil CUCTEMBI XMMHUYECKUX AJIEMEHTOB: pa3jinyarh MOHSITHS
«rnaBHas noAarpynna (A-rpymnmna)» u «nobounasa noarpymnmna (b-rpynmna)», manbsie U Oonblne
MIEPHUOJIbI; COOTHOCUTH 0003HAUYEHHUSI, KOTOpbIe NMEroTcs B Tabnuie «llepuoanueckas cucrema
xumuyeckux 3nemeHToB [[. . MenzaeneeBa» ¢ 4YHMCIOBBIMU XapaKTEPUCTUKAMH CTPOECHUS
aTOMOB XUMHYECKHX DJEMEHTOB (COCTaB W 3apsAl sfApa, oOlIee YHUCIO 3JIEKTPOHOB U
pacrpeeseHle UX 0 AIEKTPOHHBIM CIIOSIM);

6) xraccuguyupoeams XUMUYECKHE DIIEMEHTHI, HEOPTAaHWYCCKUE BEIECTBA; XUMHUYCCKHE
peakuuu (Mo YUCIIy U COCTaBY YYacTBYIOIIMX B PEAKIIUHU BEIIECTB, 110 TEIIOBOMY 3D (DeKTy);

7) xapaxmepuzoeams (onucviéams) oONIHME XUMHUYCCKUE CBOWCTBA BEIIECTB PA3JIMYHBIX
KJIaCCOB, MOATBEPKAasl ONKMCAaHUE IPUMEPAMU MOJIEKYJISIPHBIX YPAaBHEHUN COOTBETCTBYIOLIUX
XUMUYECKHUX PEaKIIHil;

8) mpoecnozuposams CBOMCTBAa BEHICCTB B 3aBUCUMOCTH OT WX KAa4eCTBCHHOTO COCTaBa;
BO3MOKHOCTHU MPOTEKAHUS XUMUYECKUX IPEBPAIICHUI B Pa3JIUYHBIX YCIOBUSX;

9) ebiuUCIAMB OTHOCUTEIBHYIO MOJICKYISPHYIO M MOJISIPHYIO MacChl BELIECTB; MacCOBYIO
JOJII0 XUMHUYECKOTO 3JIeMEHTa 1Mo (OpMyJie COEIMHEHHUS; MacCOBYIO JIOJNIO BEUIECTBA B
pacTBOpe; MPOBOJAUTH PACUETHI IO YPABHEHUIO XUMUUECKOW peaKknu;

10) npumensims OCHOBHBIC OIEPALMU MBICIUTEILHON JEATENFHOCTH — aHajih3 M CHHTES,
cpaBHeHHE, 00O0OIIeHHe, CHUCTEMaTH3alio, KiIacCU(PUKAIMIO, BBISBICHUE NPUYUHHO-
CIIEJICTBEHHBIX CBSI3€ll — JUIsI W3Y4YEHUS CBOWCTB BELIECTB M XUMHUYECKUX pEaKLUid;
€CTECTBEHHO-Hay4YHbIE METOJbl TO3HAaHUS — HAONIO/IEHHEe, U3MEpPEHHE, MOJICIMPOBAHUE,
AKCIIEPUMEHT (peabHbIN U MBICIICHHBIN);

11) cnedosams mpaBuIaM  TMOJB30BAHUS ~ XHMHYECKOM TOCYIOM ©  Ja00paTOPHBIM
o0OpyZOBaHHEM, a TaKXkKe IMpaBUJIaM OOpalleHUsl C BEIECTBAMU B COOTBETCTBUU C
WHCTPYKIHUSMH 110 BBITIOJTHEHUIO J1a00paTOPHBIX XUMUYECKUX OIBITOB IO TMOJYyYEHUIO U
COOMpaHUIo Ta3000pa3HBIX BEHIECTB (BOAOPOAA M KHCIOPOJA), MPUTOTOBICHUIO PACTBOPOB C
ONPEICIIEHHOM MAacCOBOM [I0JIEd PACTBOPEHHOIO BEIIECTBA; IUIAHUPOBATH U IPOBOJUTH
XUMHYECKHE HKCIEPUMEHTHI 110 PACIO3HABAHUIO PACTBOPOB WIEJIOYEH M KHUCIOT C MOMOIIBIO
WH/IUKATOPOB (JJakMyc, (heHoN(pTaIenH, METUIIOPAHXK H Jp.).

9 KJIACC

1) packpvieamv cmbici OCHOBHBIX XHMHUYECKHX TMOHATHI: XUMHYECKHUA DIIEMEHT, aTOM,
MOJIEKYJIa, WMOH, KaTHOH, aHHWOH, IPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, BAJIEHTHOCT,



ANEKTPOOTPULIATEILHOCTh, CTEIEHb OKHUCICHHS, XUMUYECKas peakiusi, XMMHUUYecKas CBS3b,
TerioBoM  3¢¢deKT peakuud, MOJIb, MOJSAPHBIM 00BEM, pacTBOp;  AJIEKTPOJIHTHI,
HEAJIEKTPOJIUTHI, SJIEKTPOJIUTHYECKAs TUCCOLMALUS, PEaKIIMM HOHHOTO 0OMEHa, KaTaau3arop,
XUMHYECKOE paBHOBECHE, OOpaTUMble U  HEOOpATUMbBIE pEAKIHMH, OKHUCIUTEIbHO-
BOCCTAHOBUTEIIbHBIE PEAKIUU, OKUCIUTENb, BOCCTAHOBUTEIb, OKUCIEHUE U BOCCTAHOBJICHHUE,
annotponusi, aM(QOTepHOCTh, XUMHYECKasl CBs3b (KOBaJCHTHAs, WOHHAs, METaJUIMYecKas),
KpUCTaJNIMYeCcKass pemérka, KOppo3usi METaJUIOB, CILJIaBbl; CKOPOCTh XUMHUYECKOW pEaKIMH,
npenensHo qomyctuMas konuentpanus (ITJIK) Bemectsa;

2) unnoCcmpuposams B3aMMOCBSI3b  OCHOBHBIX ~XMMHYECKHX TMOHATHH (cM. 1. 1)
MPUMEHATH 3TU MOHATHS TIPU ONMKUCAHUY BEIIECTB U UX MIPEBPAIlCHUI;

3) ucnonvzo6amv XUMUYECKYI0 CHMBOJUKY JUII COCTaBlieHHS (OpMYJIT BEHIECTB |
YPaBHEHUN XUMUYECKUX PEAKIU;

4) onpedensime BAICHTHOCTb U CTCIICHb OKUCICHHS XMMUYECKUX 3JICMEHTOB B COCAMHEHHSIX
Pa3IMYHOIO COCTaBa; MPUHAJIEKHOCTh BEIIECTB K ONpPEIEIEHHOMY KJIacCy COEIMHEHUN IO
dbopMmynaMm; BHUJI XHMHYECKOM CBsI3W  (KOBaJIEGHTHAs, WOHHAsA, MeTaJUIMUecKas) B
HEOPraHMYECKNX COCIUWHEHUSX; 3apsA]l MOHA M0 XUMHUYECKOW (opmyse; xapakTep Cpelbl B
BOJHBIX pacTBOpax HEOPraHUYECKUX COCAMHEHUN, THUN KPUCTAUIMYECKON pEIIETKU
KOHKPETHOTO BEIIECTBA;

5) packpvisams cmoicn [lepuonanueckoro 3akona J[. M. MennaeneeBa U JeMOHCTPUPOBATH
€ro NOHMMAaHHE: OMUCKHIBATh M XapakTepu3oBaTh TabanunHyto popmy [lepuonnyueckoit cucremsl
XUMHUYECKHUX DJIEMEHTOB: pa3inyaTh MOHATHS «TJIaBHAs MoArpyrmna (A-rpymnmna)» u «mo0oyHas
noarpynna (b-rpynmna)», Manbie U OONbIINE MEPUOABI; COOTHOCUTH 0003HAYECHHS, KOTOPHIC
UMEIOTCA B TEPUOAMYECKON TabNuIle, ¢ YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XUMHYECKHUX JIEMEHTOB (COCTaB U 3apA]l AApa, o01Iee YUCII0 3IEKTPOHOB U paclpeiesieHue ux
MO0 DJEKTPOHHBIM CJIOSIM); OOBACHITH OOIIME 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWMCTB
AJIEMEHTOB U MX COEIMHEHUH B IMpEAeaxX MalblX MEPUOJOB U IJIaBHBIX MOATPYNN C YYETOM
CTPOEHHUSI X aTOMOB;

6) kraccuguyuposame XUMUYECKUE DIEMEHTHI; HEOPTaHUUYECKUE BEIICCTBA; XUMHUYCCKHE
peakiuu (TI0 YUCIIy M COCTAaBY YYaCTBYIONIUX B PEAKIIUU BEIIECTB, MO TEIJI0BOMY 3P HEKTy, 1o
M3MEHEHHUIO CTENIEHEN OKUCIICHUSI XUMHUECKUX 3JIEMEHTOB);

7) xapaxmepuzoéams (ONUCHIBATh) 00IIMEe U crenupUIecKrue XHUMHUYCCKHE CBOHCTBA
MPOCTBHIX M CIIOKHBIX BEIIECTB, MOJTBEPXKIAs OMHCAHUE MpPUMEpPaAaMU MOJICKYJSIPHBIX U
MOHHBIX YPaBHEHUM COOTBETCTBYIOIINX XUMUUECKUX PEaAKIU;

8) cocmasnsimey ypaBHCHUS SJCKTPOJIMTUYCCKON TUCCOIMAIIMHA KUCIIOT, MIEIOYCH U COJICH;
MOJIHBIE M COKpalI€HHBIE YpaBHEHHUS peEakIMidi HMOHHOTO OOMEHAa; ypaBHEHUS peaKIlui,
MOATBEPKAAIOIINX CYIIECTBOBAHUE T'€HETUYECKOM CBSI3U MEXK]Yy BEIIECTBAMHU PA3IUUYHBIX
KJIACCOB;

9) packpvieamv  cyuHocmbs OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX — PEAKIUIl  TOCPEACTBOM
COCTaBJICHUS AJIEKTPOHHOr0 OajaHca 3TUX peaKIHii;

10) npoenosuposeams CBOWCTBA BEIIECTB B 3aBHCUMOCTH OT WX CTPOCHUS; BO3MOXKHOCTH
MPOTEKAHUS XUMHUUECKUX MPEBPAILCHUN B Pa3IUYHBIX YCIOBUSX;

11) gviyucasims OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEIECTB; MacCOBYIO
JOI0 XMMHUYECKOTO 3JIeMeHTa MO (opMyse COeIMHEHHs; MAacCOBYIO JOJNIO BEIIECTBAa B
pacTBOpE; MPOBOJIUTH PACUYETHI 10 YPABHEHUIO XUMUYECKON peakinu;

12) cnedosams mpaBuaM  MOJB30BAaHUS  XHMHYECKOHM TOCYyI0M ©  1a00paTOPHBIM
o0oOpyZOBaHHEM, a TaKKe TMpaBUJIaM OOpalleHUs] C BEIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSIMH TI0 BBITIOJHEHUIO J1a0OPAaTOPHBIX XUMHYECKHUX OIBITOB IO TOJYYCHUIO H
coOMpaHuio Ta3000pa3HbIX BEIIECTB (aMMHUAKa M YTIIEKUCIIOTO Ta3a);



13) nposooums peakuuu, MOATBEPIKIAIOIINE KAYSCTBEHHBIN COCTaB Pa3IMYHBIX BEUICCTB:
pacro3HaBaTh OMBITHBIM MYTEM XJIOPHI-, OPOMUA-, HOAMI-, KapOoHaT-, Pocdar-, cunmkar-,
cynb(har-, TUIAPOKCHI-UOHBI, KATHOHBI AaMMOHHS W HWOHBl W3YYCHHBIX METAJUIOB,
MPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTAHHMUECKUX BEIICCTR;

14) npumensimes OCHOBHBIC OIEPALMU MBICIUTEIBHON JEATSILHOCTH — aHajiW3 M CHHTE3,
CpaBHEHHUE, 0000IICHHE, CHCTEMAaTH3aINI0, BBISIBICHHE MPUYUHHO-CIICICTBCHHBIX CBS3CH —
JUTST W3y4YEHUs] CBOMCTB BEIIECTB W XUMHUYECKUX PEAKINHA;, €CTECTBEHHO-HAYYHBIE METOIbI
NMo3HaHWSA — HAOJIOJCHWE, HW3MEpPEHHEe, MOJCIHPOBAHKUE, SKCICPUMEHT (peajbHBId U
MBICJICHHBIH ).



TEMATHUYECKOE INTAHUPOBAHUNE

8 KIIACC
Ne | HaumenoBanue KonuuectBo yacos DnexTpoHHbIe (LU(POBBIE) 00pa30BATEIBHBIE PECYPCHI
/Tl | pa3JiesioB U TEM
POrpaMMBbI
BCEro | KOHTPOJIb | MPaKTH4
HBIC eCKHe
paboThI paboThI
Paznen 1. IlepBoHavasibHbIE XUMUYECKUE TOHATUS
1.1 | Xumus — BakHast 6 0 2 https://media.prosv.ru/content/item/reader/7896/ -anexTpoHHBIN yueOHUK
00J1aCTh €CTeCTBO3HAHUS "Xumus.8 knacc"
U TIPaKTHYECKOU https://content.edsoo.ru/lab/ - UuTepakTuBHBIC BUPTYaIbHbBIC JTA0OPATOPHBIC
NESITENIbHOCTHU YeTIOBEKa U TIpaKTHYeCKHe paboThI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-Xumust (3aHUMATENbHBIE OIBITHI, JIEKTPOHHBIC TIIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "Obnako 3HaAHHI.
Mxoma". Xumus, 8 kiacc
1.2 | BemectBa 14 1 0 https://media.prosv.ru/content/item/reader/7896/ -anexTpoHHbBIN yueOHUK
Y XUMUYECKHE PEAKIINU "Xumus.8 knacc"
https://content.edsoo.ru/lab/ - atepakTiuBHBIC BUpTYalbHBIC Ta00pATOPHBIC
U TIPaKTHYeCKHe paboThI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-Xumus (3aHUMATEIIBHBIE OIBITHI, JJICKTPOHHBIC TIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "OO6nako 3HaHUH.
Mxoma". Xumus, 8 knacc
https://www.yaklass.ru- SIKnacc — oGpa3oBaTebHBIN HHTEPHET-PECYPC
Uroro mo pazaeny 20




Paznen 2. BaxHeiine npecTaBUTENIM HEOPraHUYECKUX BEILIECTB

2.1

Bosgyx. Kucnopon.
[Tonsatue 06 okcugax

5

0

1

https://media.prosv.ru/content/item/reader/7896/ -anexTpoHHbI yaeOHUK
"Xumus.8 knacc"

https://content.edsoo.ru/lab/ - utepakTiBHBIE BUPTYyalbHbIE Ta00paTOPHBIE
Y TIPaKTHYECKHE pabOThI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-Xumust (3aHUMATENIbHBIE OIBITHI, JIEKTPOHHBIE TIIAKAThI U TECTHI)
https://school.oblakoz.ru/materials/496049 -rpenaxep "OO6nako 3HaHUH.
IIxona". Xumus, 8 knacc

https://www.yaklass.ru- IKinacc — o06pa3oBaTelIbHBII HHTEPHET-PECypC

2.2

Bonopon.
ITousTue o KkucioTax
U COJIIX

https://media.prosv.ru/content/item/reader/7896/ -3nexTpoHHBIN yueOHHUK
"Xumus.8 kiaacc"

https://content.edsoo.ru/lab/ - aTepakTHBHBIC BUPTYalIbHBIE JIA0OOPATOPHEIC
U TIPaKTHYECKHE paboThI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-Xumus (BaHI/IMaTGHBHHe OIIBITHI, SJICKTPOHHBIC TJIAKAThl 1 TGCTBI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "OO6nako 3HaHUH.
IIIxona". Xumus, 8 knacc

https://www.yaklass.ru- IKnacc — o0Gpa3oBaTelIbHBII HHTEPHET-PECYpPC

2.3

KonnuecTBeHHbIE
OTHOILIEHUS B XUMHUH

https://media.prosv.ru/content/item/reader/7896/ -anexTpoHHbBIN y4eOHUK
"Xumus.8 kiacc"

https://content.edsoo.ru/lab/ - aTepakTHBHBIC BUPTYallbHBIC IA0OOPATOPHBIC
U TIPaKTHYECKHe paboThI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-XuMHsg (SaHI/IMaTGJ'H)HBIe OIIBITHI, SJICKTPOHHBIC TIJIAKAThI U T€CTI)I)
https://school.oblakoz.ru/materials/496049 -tpenaxep "OO6nako 3HaHUI.
IIxoma". Xumus, 8 kiacc

https://www.yaklass.ru- SIKnacc — o0Opa3oBaTebHBIN HHTEPHET-PECYpPC




2.4

Bopa. PactBopsl.
[TonsiTrie 06 OCHOBaHUSX

https://media.prosv.ru/content/item/reader/7896/ -anexTpoHHbI yaeOHUK
"Xumus.8 knacc"

https://content.edsoo.ru/lab/ - IutepakTiBHBIE BUPTYyallbHbIE 1a00paTOPHBIE
U TIPaKTHYECKHE pabOThI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-Xumust (3aHUMATENIbHBIE OIBITHI, JIEKTPOHHBIE TIIAKAThI U TECTHI)
https://school.oblakoz.ru/materials/496049 -rpenaxep "OO6nako 3HaHUH.
IIxona". Xumus, 8 kinacc

https://www.yaklass.ru- SIKnacc — oGpa3oBaTebHBII HHTEPHET-PECYPC

2.5

OCHOBHBIE KJIACCHI
HEOPraHUYECKUX
COeIUHEHUN

12

https://media.prosv.ru/content/item/reader/7896/ -3nexTpoHHBIN yueOHUK
"Xumus.8 kiaacc"

https://content.edsoo.ru/lab/ - MaTepakTiBHBIC BUPTYyabHBIE TA0OPATOPHBIC
U TIPaKTHYECKHE paboThI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-Xumus (BaHI/IMaTGHBHHe OIIBITHI, SJICKTPOHHBIC TIJIAKAThI 1 TGCTBI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "OO6nako 3HaAHUI.
Mxoma". Xumus, 8 knace

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

Hroro no pazneny

33

Pasznen 3. Ilepuonnueckuit 3axoH u Ileproanueckas cuctema xumnuueckux aneMeHToB /. . Menneneesa.

CTpOGHI/Ie aTOMOB. XuMHYecKas CBsI3b. OKHUCIUTEILHO-BOCCTAHOBUTEIBHEIC p€aKunuu




3.1 | [lepuoauueckuii 3aKoH u | 7 https://media.prosv.ru/content/item/reader/7896/ -3nexTpoHHbBIN y4eOHUK
[lepuoauueckas cuctema "Xumusa.8 kiacc"
XUMHYECKUX DJIEMEHTOB https://content.edsoo.ru/lab/ - utepakTiBHBIE BUPTYyalbHbIE Ta00paTOPHBIE
1. . Menneneesa. U TIPaKTHYECKHE pabOThI
Crpoenne aTroma https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-Xumust (3aHUMATENIbHBIE OIBITHI, JIEKTPOHHBIE TIIAKAThI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "OO6nako 3HaHUH.
IIxona". Xumus, 8 knacc
https://www.yaklass.ru- SIKnacc — oGpa3oBaTebHBII HHTEPHET-PECYPC
3.2 | Xummueckas CBS3b. 8 https://media.prosv.ru/content/item/reader/7896/ -anexTpoHHBII yueOHUK
OKHCIHUTENBHO- "Xumus.8 knacc"
BOCCTAaHOBHTEJIbHBIC https://content.edsoo.ru/lab/ - UuTepakTuBHBIC BUPTYaIbHbBIC JTA0OPATOPHBIC
peakiuu U TIpaKkTU4ecKue paboThl
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-Xumust (3aHUMATENbHBIE OIBITHI, YJIEKTPOHHBIE TUTAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "OO6nako 3HaHUH.
Mxoma". Xumus, 8 kiacc
https://www.yaklass.ru- SIKnacc — o0Gpa3oBaTebHbBIN HHTEPHET-PECypC
Hroro no pazneny: 15
OBILEE KOJIMYECTBO 68

YACOB I10 ITPOT'PAMME




9 KIIACC

Ne | HaumenoBanue KonnuectBo yacos OnexTpoHHbIe (IU(POBBIE) 00pa30BaATEIBHBIE PECYPCHI
I/ | pa3ziesioB U TeM
pOrpaMMBbI
BCEr0 | KOHTPOIIb | MpaKkTUye
HBIC CKHe
paboThI paboThI
Paznen 1. BemecTBo 1 XUMHUYECKHE PEAKLIIUN
1.1 | [ToBTOpEeHUE U 5 0 0 https://media.prosv.ru/content/item/reader/7897/-3nexTpoHHBIN yu4eOHUK
yriyOJIeHHe 3HAaHUN "Xumus 9 knacc"
OCHOBHBIX Pa3JIelIOB https://content.edsoo.ru/lab/ - UaTepakTiBHBIC BUPTYalIbHBIC
Kypca 8 Kiacca Jab0paTOpHbBIE U TPAKTHUYECKUE PabOThI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-Xumust (3aHUMATENbHBIE OIBITHI, YJIEKTPOHHBIE TUIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O06siako 3HaHUIA.
[MIxoma". Xumus, 8 knacc
https://www.yaklass.ru- IKitacc — oGpa3oBaTenbHbII HHTEPHET-PECYPC
1.2 | OcHoBHBIC 5 0 0 https://media.prosv.ru/content/item/reader/7897/-3nexTpoHHblii ya4eOHUK
3aKOHOMEPHOCTH "Xumus 9 knacc"

XUMHYECKUX PEaKIUN

https://content.edsoo.ru/lab/ - UaTepakTiBHBIC BUPTYalbHBIC
1a00paTopHbBIE U MPAKTHUYECKHE PAOOTHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-XuMusl (3aHUMATEIbHBIE OMBITHI, JJIEKTPOHHBIC TTAKATHI i TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O06sako 3HAHUIA.
[Ixoma". Xumus, 8 knacc

https://www.yaklass.ru- IK;iacc — o6pa3oBaTeIbHbIH HHTEPHET-PECYPC




1.3 | DnekTponuTHUecKas 9 1 https://media.prosv.ru/content/item/reader/7897/-3nexTpoHHbIN y4eOHUK

UACCOIAAIINS. "Xumus 9 kmacc"

XUMHUYECKHE PEAKINH B https://content.edsoo.ru/lab/ - UntepakTHBHBIE BUPTyalbHbIC

pacTBopax 1a00paToOpHBIE U MPAKTUIECKUE paOOThHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-Xumust (3aHUMATENbHBIE OIBITH, YJIEKTPOHHBIE TUIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O6sako 3HaHUIA.
[IIxona". Xumus, 8 knacc
https://www.yaklass.ru- SIKiacc — 06pa3oBaTeIbHbII HHTEPHET-PECYPC

Hroro mo pazaeny 19
Paznen 2. HemeTamisl 1 UX COeTUHEHUS
2.1 | O6mias xapakrepuctuka |4 0 https://media.prosv.ru/content/item/reader/7897/-3nexTpoHHBIN yu4eOHUK

XUMHYECKHUX JIEMEHTOB "Xumusg 9 kmacc"

VIIA-rpymmer. ["anoreHs https://content.edsoo.ru/lab/ - UutepakTHBHBIC BUPTyalbHBIC
1ab0paTopHbIE U MPAKTHUYECKHE PAOOTHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-Xumust (3aHUMATEITbHBIC OIBITHI, JIEKTPOHHBIC TUTAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "OO6nako 3HaHUH.
[MIxoma". Xumus, 8 knacc
https://www.yaklass.ru- IKiacc — oGpa3oBaTenbHbII HHTEPHET-PECYPC

2.2 | OOmiast xapakTepucTuka |6 0 https://media.prosv.ru/content/item/reader/7897/-3nexTpoHHbIN y4eOHUK

XUMUYECKHUX DJIEMEHTOB
VIA-rpynmnsl. Cepa u eé
COCIMHEHUS

"Xumusg 9 knacc"

https://content.edsoo.ru/lab/ - arepakTiBHBIC BUPTYaJIbHBIC
1a00paTOPHBIE U MPAKTUIECKHUE PAOOTHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-XuMusa (SaHI/IMaTeJ'H)HI)Ie OIIBITHI, DJICKTPOHHBIC IIJIAKAThI U TGCTI)I)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O6ako 3HaHUI.
MIxoma". Xumus, 8 xnacc

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




2.3 | O6miast xapakTepucTuka |5 1 https://media.prosv.ru/content/item/reader/7897/-3nexTpoHHbIN y4eOHUK
XUMHYECKHUX JIEMEHTOB "Xumusg 9 knacc"
VA-rpymmsl. A30T, https://content.edsoo.ru/lab/ - UntepakTHBHBIE BUPTyalbHbIC
dochop u ux 1a00paToOpHbIE U MPAKTUYECKHE paOOThI
COEUHEHHUS https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-Xumust (3aHUMATENbHBIE OIBITH, YJIEKTPOHHBIE TUIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O6sako 3HaHUIA.
[IIxona". Xumus, 8 knacc
https://www.yaklass.ru- SIKitacc — oOpa3oBaTebHbIi HHTEPHET-PECYPC
2.4 | Oomias xapakrepuctuka | 10 1.5 https://media.prosv.ru/content/item/reader/7897/-3nexTpoHHbBIN y4eOHUK
XUMHYECKHUX JIEMEHTOB "Xumusg 9 kmacc"
[VA-rpymrs. https://content.edsoo.ru/lab/ - UarepakTiBHBIC BUPTYaJIbHBIC
VYriepoa v KpeMHUN 1 1a00paTopHbIE U MPAKTUYECKHE padOThI
UX COCIMHEHHUS https://marketplace.obr.nd.ru/library/lessons?by groups=1&filter_subject=5
-Xumust (3aHUMATENbHBIE OIBITH, YJIEKTPOHHBIE TUIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "OO6nako 3HaHUH.
MIxoma". Xumus, 8 xnacc
https://www.yaklass.ru- IKiacc — o6Gpa3oBaTeNbHbII HHTEPHET-PECYPC
Hroro no pazaeny 25
Paznen 3. MeTasibl U UX COEIUHEHUS
3.1 | O6Gmue cBoiicTBa 4 0 https://media.prosv.ru/content/item/reader/7897/-3nexTpoHHblii ya4eOHUK
METaJIOB "Xumusg 9 knacc"

https://content.edsoo.ru/lab/ - UaTepakTiBHBIC BUPTYaIbHBIC
1a00paTOPHBIE U MPAKTUIECKHUE PAOOTHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-XuMusa (SaHI/IMaTeJ'H)HI)IC OIIBITHI, DJICKTPOHHBIC IIJIAKAThI U TGCTI)I)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O6iako 3HaHUI.
[Ixoma". Xumus, 8 kinacc

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




3.2

Baxxueiinme meTauisl 1
UX COEIUHEHUS

17

2.5

https://media.prosv.ru/content/item/reader/7897/-anexTpoHHbIi yaeOHUK
"Xumus 9 knacc"

https://content.edsoo.ru/lab/ - UntepakTHBHBIE BUPTyalbHbIC
1a00paToOpHbIE U MPAKTUYECKHE paOOThI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-Xumust (3aHUMATENbHBIE OIBITH, YJIEKTPOHHBIE TUIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O6iako 3HaHUIA.
[IIxona". Xumus, 8 knacc

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

Wroro mo pazgeny:

21

Paznen 4. Xumus u okpy:xaromiasi cpes

4.1

BemecTBa u matepuaibl
B )KU3HHU YeJIOBEKaA

3

https://media.prosv.ru/content/item/reader/7897/-anexTpoHHBIH y4eOHUK
"Xumusg 9 kmacc"

https://content.edsoo.ru/lab/ - UaTepakTiBHBIC BUPTYalIbHBIC
1a00paTopHbIE U MPAKTUYECKHE padOThI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-Xumusi (3aHUMATEIbHBIE OTBITHI, 3JIEKTPOHHBIE TIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O06sako 3HAHUIA.
MIxoma". Xumus, 8 xnacc

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

Hroro no pazneny:

OBUIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

68




MyHununajbHoe 0101KeTHOe 001e00pa3oBaTeibHOE YUpeKIeHue
OCHOBHAasi 0011e00pa3oBaTebHAasI IKOJIA 1. Bannno
AdaHacbeBCKOro MyHMIIUNAJIBLHOI0 OKpyra KupoBckoi odjactu

IHOYPOYHOE
IINTAHUPOBAHHUE

XUMUA

(HauMeHOBaHUE y4EOHOM AUCIUILTUHBI)

8

(kmacc)
HJIaHI/IpOBaHI/Ie COCTAaBJICHO Ha OCHOBC pa60qe171 IIpOrpaMMabI

o XuMuu 8-9 Kiaccel

B cootsercTtBHU ¢ PI'OC 0CHOBHOTO 00111ET0 00PAa30BAHUS

( ®I'OC HavyanbHOTr0, OCHOBHOT'O, CPEIAHEr0 001Iero 00pa3oBaHus )

YMK: I'abpuensa O.C. Xumus 8 kinacc. YueOHUK 1 00111e00pa30BaTeIbHBIX OpTraHu3almii/
O. C. I'abpuensin, U.I'. Octpoymos, C.A. CnaakoB — M.: IIpoceemenue, 2019r.

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

KonnyectBo yacoB Bcero: 68  , B Hepemo 2

VYuurens: [Topydbosa Exkarepuna BpycriaBoBHa

n. Banuno

2023- 2024 yueOHbIN TONT



KonnuecTtBO yacoB

n/m Jlata rutan.| Buasl, hopmbl KOHTpOIIS
Bcer | Kon | Ilpak
Tema ypoka W3y4CHUS
0 TPO | THue
b
CKHe
HBIC
pabo
pabo
THI
THI
68 ) 6

1. | [Ipeamer xumun. Ponb xumun B 1 0 0 05.09 | YcrHsiit omipoc
KU3HU YETIOBEKA.

2. | Xumus B CUCTEME HayK. 1 0 0 07.09 | YcrHsiii onpoc
MeTo/1b1 TO3HAHUS B XUMUHU.

3. | Ilpaktuueckas padora Ne 1. 1 0 1 12.09 | IIpaktuyeckas paborta
«3HaKOMCTBO C MpaBUIIaAMHU
0€30macHOCTH U IPUEMaMHU
paboThI B XUMHYECKOH
nabopatopuu. [IpaBuna paboTs
B J1a00paToOpuu U MPUEMBI
oOparieHus ¢ J1abopaTopHbIM
000pyIOBaHUEM.

4. | Tema u BemecTBa. Pusnueckue 1 0 0 14.09 CaMooI11eHKa ¢
CBOICTBa BEIIECTB. ArperaTHoe UCIIOJIb30BaHUEM
COCTOSIHHE BEIECTB. «O1IeHOYHOT O JIHCTa»

5. | UucTble BemecTBa U CMECH. 1 0 0 19.09 | YerHbIii onpoc
CriocoOsI pa3eneHus cMecei.

6. | [Ipaktuueckas pabora No 2. 1 0 1 21.09 | IIpakTudeckas paboT
«Pa3nenenue cmecein. OuncTka
3arpsI3HEHHOM TOBAPEHHOU
COIU».

7. | AToMbl u Monekynsl. [IpocTsie 1 0 0 26.09 | CamooueHka c
U CJIOKHBIE BellecTBa. ATOMHO- UCTIONIb30BaHUEM
MOJIEKYJISIPHOE YUCHHE. «OI1IEHOYHOTO JIUCTa»

8. | Xumuueckue eMeHThl. 3HAKU 1 0 0 28.09 | Xumuueckuii
(CMMBOJIBI) XUMHUYECKUX JIAKTaHT
JJIEMEHTOB.

9. | 3akoH MOCTOSTHCTBA COCTaBa 1 0 0 03.10 | CamooreHka ¢

BEIIECTB. XUMHUUYECKas

HUCIIOJIB30BAHHNECM




dhopmyna. BaneHTHOCTH aTOMOB
XUMHAYECKHUX 3JICMEHTOB.

«OILEeHOYHOT0 JIUCTAa»

10. | CocraBieHre XUMHYECKAX 05.10 CaMoOoOI1IeHKa C
(GhopMyI1 1O BaJIEHTHOCTH. UCIIOJIb30BaHUEM
HaxoxneHue BaleHTHOCTH «O1IeHOYHOT O JIUCTa»
XMUMHUYECKHUX 3JIEMEHTOB 10
dbopmyre.

11. | OTHOCHUTEIbHASI aTOMHAS 10.10 | [IuchbMEHHBIN KOHTPOIb
Macca. OTHOCUTENbHAs
MOJIEKYJIIpHas macca. Pemenue
3a]a4 Ha BBIUYMCIICHUE
OTHOCHUTEIILHON MOJIEKYJIIPHOMN
MAaccChl BELIECTB.

12. | MaccoBast 7051 XAMHUYECKOTO 12.10 | CamooueHka c
JJIEMEHTA B COSAMHEHUH. UCTIOJIb30BaHUEM

«O1IEHOYHOT O JIHCTa»

13. | Pemenue 3a/a4 Ha BEIYHCIICHUE 17.10 | IluceMeHHBII KOHTPOJIb
MacCOBOM J0JIH XUMUYECKOTO
areMeHTa o ¢opmyiie
COETUHEHUSI.

14. | dusnueckue U XUMHUYECKUE 19.10 | YcrHbIii onpoc
SBJICHUS. XUMHUYECKas
peaxuus.

15. | Ilpu3Haku U yCIOBHS 24.10 | CamoormeHka ¢
NPOTEKaHUS XMMUYECKUX UCIIOJIb30BaHUEM
peaKIMid. «OLEHOYHOTO JTUCTa»

16. | 3akoH coxpaHEHUs! MacChl 26.10 | YcrHblii onpoc
Bemtects. M.B. JlomoHOCOB —

YUYEHBIN-IHUUKIIONEUCT.
17. | Xumnueckue ypaBHEHHUS. 07.11 | CamooneHka ¢
UCIIOJIb30BaHUEM
«O1EHOYHOTO JTUCTa»
18. | Tumbl XUMHUYECKUX peaKkLuit 09.11 | Camoorenka ¢

(coenuHEHUSI, PA3IOKECHHUS,
3aMeleHus, 0OMeHa).

HUCIIOJIBb30BAHHNECM
<<OI_ICHO‘{HOI‘O JIUCTa»




19.

O0001IeHrEe ¥ CUCTEMATH3AIUN
3HAHWH 10 TEME
«IIepBoHayanbHbBIE
XHUMHYECKHE TTIOHATHUSI.

14.11

CaMooIeHKa ¢
HUCIIOJIb30BAHUEM
«O11€HOYHOI'O JIUCTAa»

20.

Kontposnbnas padota Nel o
teme «llepBoHavyanbHbIE
XUMHUYECKUE TTOHSATHUS.

16.11

KonTponbnas pabora

21.

Bo3nyx — cMech razos. Coctas
BO3/1yXa. 3arps3HeHUE BO3/1yXa,
CIIOCOOBI €T0

MIPEIOTBPAIICHUSI.

21.11

VYcerHblii onpoc

22,

TemnoBoii 3¢ ekt xumuaeckoit
peaKIyu, OHSATHE O
TEPMOXUMHUYECKOM YpaBHEHHH,
9K30- U SHJOTEPMUYECKUX
peakuusix. TormmuBo.

23.11

VYeTHbII onpoc

23.

Kucnopon — xummuuecknii
3JIEMEHT U MPOCTOE BEIIECTBO.
O30H. HaxoxaeHnue kuciopojaa
B Ipupojie, GU3NIeCKue U
XHMHUYECKHE CBOMCTBA.

28.11

CaMooI11eHKa C
KUCIIOJIb30BAHUEM
«O1I€HOYHOr'O JIUCTa»

24,

CriocoObl nosryyeHus
KHCJIOPOAA B J1a00OpaToOpuu U
MIPOMBIIIIIEHHOCTH.
IIpuMeHeHue Kucnopoa.
ITonatue 06 oxcuaax.

30.11

IIucbMeHHBIN KOHTPOIb

25.

ITpakTuyeckas padora Ne 3.
«ITomyuenue u cobupanue
KHCJIOPO/J1a, U3YYEHHUE €T0
CBOWCTBY.

05.12

IIpakTruyeckas pabora

26.

Bonopoa — xumuueckui
3JIEMEHT U MPOCTOE BEIIECTBO.
Haxoxnenue B mpupose,
CIOCOOBI TOJTYYEHUSI.

07.12

IIpakTruyeckas pabora

27.

dusnyecKue 1 XUMHIECKUE
CBOMCTBA, IPUMEHEHNE
BOAOPOJA.

12.12

CaMooI1IeHKa C
HUCIIOTE30BAHUEM
«OILEeHOYHOT0 JIUCTAa»

28.

[IpakTuueckas padorta Ne 4.

09.01

[IpakTuueckas pabora




«ITomydenne u coOupanue
BOJIOPOJIa, M3YYCHHUE €TO

CBOMCTBY.

29. | IloHsATHE O KUCIOTAX U COJIAX. 14.12 | YcrHBIH onpoc

30. | Ypok o6obmenus u 19.12 CaMoOoI1IeHKa C
CHCTEMATHU3aLIMN 3HAHUI HCIIOJIL30BaHUEM

«O11€HOYHOr0 JTHUCTA

31. | KontposbHas pabota Ne2 1o 21.12 | KontponbHas paboTa
TeMme: "BaxHelmue
COCTMHEHUS HEOPTaHUIECKIX
BEILIECTB: KUCIOPO/I, BOAOPOA"

32. | KonmmuectBo BerecTtBa. MoIb. 11.01 VYcTHBIN onpoc
Momnspras macca.

33. | 3akoH ABoraapo. MossipHbIii 16.01 CaMooI11eHKa ¢
00BEM rasos. HCIIOJIL30BaHUEM

«O11€HOYHOr0 JIUCTaY

34. | Pemenne 3amay Ha 18.01 CaMooI11eHKa ¢
B3aHMOCBS3b KOJINYECTBA HCIIOJIE30BAHUEM
BEIIECTBAa, 00BEMa U MAacCChl «O1LIEHOYHOT 0 JINCTaY
ra3os. PacuéTel mo
XUMHUYECKUM YPaBHECHUSIM.

35. | PacuéTsl Mo XUMHUYECKUM 23.01 | IluceMeHHBIN KOHTPOJIb
ypaBHeHUsAM. [Iprumenenne
3aKkoHa ABOraapo.

36. | duzndeckue CBOMCTBA BOJIBI. 25.01 | YcrHBI onpoc
XuMHUYecKre CBOMCTBA BOEI.

OcHoBanust. KpyroBopot Bojib!
B TIPUPO/IC.

37. | Boma xak pacTBOpHUTEI. 30.01 | Camoornenka ¢
PactBopsl. Hackiiennsie n HMCII0JIb30BaHUEM
HEHACBIICHHBIC PACTBOPHI. «OILIEHOYHOT O JINCTaY
Ponb pacTBOpOB B pupoe u B
JKM3HH YeJIOBEKa

38. | MaccoBas 1014 BellecTBa B 01.02 | ITucrMeHHBIN KOHTPOJIb

pacTBOpC. Brruncienus ¢
HUCIIOJIB30BaAHHUEM ITOHATHA




«MaccoBasi JI0JIS BEIIECTBA B
pacTBope».

39. | [Ipaktuueckas padora Ne 5 06.02 | IlpakTuyeckas pabora
«[IpuroroBiienue pacTBOpOB C
OnpeaeIEHHOMN
KOHLEHTPALHE».

40. | O0oO0I1IIEHNE U CUCTEMATU3ALMS 08.02 CaMoOoOI1IeHKa C
3HAHUU MO TeMaM: UCIIOJIb30BaHUEM
"KonuyecTBeHHbIE OTHOIICHUS «O11€HOYHOTO JTUCTa
o xumuu. Bona. PactBopst"

41. | KonrponbHas padota Ne3 mo 13.02 | KontponpHas paboTa
teMaM: "KoaudyecTBeHHBIE
OTHOIIIEHUA 110 XuMHH. Boxa.

PactBops!"

42. | Knaccudukanus 15.02 | YcrHbIi omipoc
HEOPTaHMYECKUX COCAMHCHUN.

43. | Okcuapl: cocras, 20.02 [TuchbMEHHBIN KOHTPOIIh
Kiaccuukanus,

HoMeHKiarypa. [lonyuenue u
XUMHYECKHE CBOMCTBA
OKCHJIOB

44. | OcHoBanus. Knaccuduxanms 22.02 | CamooreHka ¢
OCHOBAHUU: MIETIOYU U HCIIOJIb30BaHUEM
HEPAaCTBOPHMEBIE OCHOBAHHUSI. «OIIEHOYHOTO JINCTa»
Howmenkiatypa ocHOBaHHIA.

45. | OcHoBaHu: (pU3MUECKUE U 27.02 | TectupoBanue
XUMHYECKHE CBOICTBA,

CIOCOOBI OJTYYEHUS

46. | Kucnotsl: cocras, 01.03 | Camoorenka ¢
KJIaCCU(UKALINS, HCIIOJIb30BaHUEM
HOMEHKJIATypa, Gpu3nyecKue «O1I€HOYHOT 0 JIUCTa»
CBOMCTBA

47. | KucnoTsl: XUMAYECKHAE 06.03 | CamoorueHka ¢
CBOMCTBA, CITIOCOOBI TIOJTyYCHHSI. HCIIOJIb30BaHUEM
Psin akTHBHOCTH MeTaIIoOB «OI1IEHOYHOTO JIUCTa»

48. | Comu (cpemnue): 09.03 | [TucrMeHHBIN KOHTPOJIb

HOMEHKJIaTypa, CII0COObI
IIOJIy4€HUs1, B3aUMO/IEHCTBHE




CoJIeil ¢ MeTalIaMHu,
KHCJIOTaMH, IEI0YaMH 1
COJIsIMHA

49.

['enetnueckas CBs3b MEXKIY
KJIacCaMU HEOPraHUYECKUX
COEIUHEHUN.

13.03

CaMooleHKa ¢
HCIIOJIb30BAHUEM
«O11€HOYHOI'O JIUCTAa»

50.

[TpakTrueckas padota Ne 6.
Pemenne skcniepuMeHTAIBHBIX
3a1a4 no Teme «OCHOBHbIE
KJIaCChl HEOPTaHUYECKUX
COEIMHECHUIN»

03.04

[IpakTuueckas pabora

51.

Brrunciienus 1o ypaBHEHHUSIM
XUMHYECKON peaKiuu

15.03

[TuceMeHHBIN KOHTPOJIb

52.

Ypok 06001IeHNS U
CUCTEMAaTH3alMsl 110 TEME:
"Baxkneiiue npeacTaBuTeNu
HEOpraHMYECKUX BeIecTB"

20.03

CaMooI11eHKa C
HUCIOJIb30BAHUEM
«OUEeHOYHOTO JINCTAY»

53.

KonTponbnas padora Ne4 no
TeMe''BakHeliime
MIPEACTaBUTENH
HEOpraHW4YeCKuX BelecTB"

22.03

KonTponbnas padora

54.

IIepBbie monBITKN
KJIaCCU(UKALUN XUMUYECKUX
anemeHToB. [IoHsaTHE O rpynax
CXOJHBIX JIEMEHTOB.
DeMeHTBl, KOTOpbIe 00pa3yoT
amM(OTepHbIe OKCHUJIBI U
TUAPOKCHUJIBI.

05.04

YeTHBII onpoc

55.

[Iepuoanueckuii 3aK0H U
[Iepuoanueckas cucrema
XUMHYECKUX 3eMeHToB J[. 1.
MenneneeBa. [lepuopl,
TPYIIbI, MOATPYIIIHI.
DU3NYECKUI CMBICTT HOMEPOB
MEepUOJIa UTPYIIIIBI

10.04

YcTHBII onpoc

56.

Crpoenune atomoB. CocTaB
aTOMHBIX saep. M30Tomsl.
DNEeKTPOHBI.

12.04

CaMooIeHKa ¢
HCIIOJIb30BAHUEM
«O11€HOYHOIO JINCTa»




57. | CtpoeHue 2IeKTPOHHBIX 17.04 | YcrHbI# onpoc
000109eK aTOMOB TIEpBBIX 20
XUMHYECKHUX JJIEMEHTOB
MEPUONYECKON CUCTEMBI
. 1. MenneneeBa

58. | XapakTepucTuka XuMHUYECKOTO 19.04 | Camoouenka c
3JIEMEHTA TI0 €T0 MOJIOKEHUIO B UCTIOJIb30BAHUEM
IIepunonnueckoit cucreme /1. U. «O1LIEHOYHOT O JIUCTa»
Menneneesa.

59. | 3akoHOMEpPHOCTH U3MEHEHUS 24.04 | CamoorieHka ¢
panuyca aTOMOB XMMUYECKHX UCIIOJIb30BAHUEM
3JIEMEHTOB, METAIUTMYECKUX U «O1EHOYHOTO JTUCTa»
HEMETAJJTNYECKUX CBOMCTB 1O
rpynmnaM U nepuoam.

60. | 3nauenue Ileprogmueckoro 26.04 | Ycrusrii orpoc
3akoHa u [lepuoanueckoit
CUCTEMbI XUMUYECKUX
AJIIEMEHTOB JIJISl Pa3BUTHS HAYKU
u npakTtuku. /1. . Meneneen
— Y4EHBIN U IPakIaHUH.

61. | XuMuueckas CBSI3b. 03.05 CaMooI11eHKa ¢
KoBanentnas (monsipuast u UCIIOJIb30BaHUEM
HETIOJISIPHAST) CBSI3b. «O11€HOYHOTO JTUCTa
DNeKTPOOTPUIIATETLHOCTh
XUMHYECKHUX IJIEMEHTOB.

62. | MoHHas XuMu4ecKasi CBS3b. 10.05 | IIuceMeHHBII KOHTPOJIb

63. | CTeneHb OKUCTICHUS. 15.05 | YcrHbIif onpoc

64. | OxucnurenabHO- 17.05 | CamooreHka c
BOCCTAaHOBUTEIIbHBIC PEAKITHH. UCTIONIb30BaHUEM

«O1IeHOYHOT O JIHCTa»

65. | [Ipomecchl OKuCIEeHUS U 22.05 CaMooI11eHKa C
BOCCTaHOBJEHUS. OKUCIUTENH HCIOJIb30BaHUEM
Y BOCCTAaHOBUTEIIH. «O1EHOYHOTO JTUCTa»

66. | CocraBneHue ypaBHEHUI 24.05 | IlucbMeHHBIN KOHTPOJIb

OKHCIIUTCIBHO-




BOCCTAHOBUTEIIbHBIX PEaKIUi U
CXEM 3JIEKTPOHHOTO OaJiaHca.

67. | Ypok o6o0menus u 1 0 0 29.05 CaMoOoOI1IeHKa C
CHCTEMATH3AllMH 3HAHU. HCIIOJIb30BAHUEM
«OILIEeHOYHOTr 0 JIUCTa

68. | [Ipomexxyrounas arrecramusi 3a | 1 1 0 30.05 | KonTponwsHas pabora
Kypc XUMUH 8 Ki1acca.

MyHununajbHoe 0101KeTHOe 0011e00pa3oBaTeibHOE YUpeKIeHue
OCHOBHasi 001Ieo0pa3oBaTe/ibHAs MIK0JIa 1. Banuno
AdaHacbeBCKOro MyHMIUNAJIBLHOI0 OKpyra Kuposckoi odJjiactu

IHHOYPOYHOE
ININTAHUPOBAHUE

XUMUA

(HauMeHOBaHUE y4EOHOW AUCLIMIUIMHBI)

9

(knacc)
[InannpoBaHue COCTaBIEHO HA OCHOBE paboueit MporpaMMbl

o XuMuu 8-9 Kiaccel

B coorBerctBumn ¢ @I'OC 0cHOBHOro 00111€r0 00pa3oBaHus

( ©I'OC HavabHOTO, OCHOBHOTO, CPEAHETO 00IIEero 00pa3oBaHus )

YMK: I'abpuensn O.C. Xumus 8 kinacc. YueOHUK 1 00111e00pa30BaTeIbHBIX OpTraHu3almii/
O. C. T'abpuensia, U.I'. Octpoymos, C.A. CnaakoB — M.: [IpocBemenue, 2019r.

(yka3zaThb aBTOpa, U3MIaTENBCTBO, TOJ U3/IaHMs)

KonnuectBo yacoB Bcero: 68  , B Hepeno 2

VYuurens: [Tlopydbosa Exkarepuna BpyctiaBoBHa

2023- 2024 yuebHbI O]



KommgectBo gyacos
Ne
/i BCEr' | KOHTp | IPakT
Tema ypoka o onbHBI | Mueck |/lara mnan.| Buasl, popmer KoHTpOIS
e ue W3y4eHUs
pabot | pabor
Bl Bl
68 4 7

1. | Ilepuoguveckuii 3aK0H. 1 0 0 02.09 CaMoOoOI1IeHKa C
[Tepuoanueckas cucrema HCIOJIb30BAHUEM
XAMHUYECKHX DJIEMEHTOB «OLIEHOYHOI 0 JIMCTAa
. . Menneneena.

CrpoeHue aTOMOB.

2. | 3akoHOMEpHOCTH B 1 0 0 07.09 | Camoomnenka ¢
H3MEHEHHUU CBOMCTB HCIOJIL30BAHHEM
XAMHUYECKHUX DJIEMEHTOB «OLIEHOYHOI 0 JIUCTAa
MEePBBIX TPEX MEPHUOIOB,

KaJus, KaJIbIUI U UX
COCIUHCHHI B COOTBETCTBUH
C IOJIOKEHUEM B
MEPUOINYECKON CUCTEME U
CTPOCHHEM aTOMOB.

3. | Knaccudukanus u 1 0 0 09.09 | CamoorieHKa ¢
HOMEHKJIaTypa HCIIOJIb30BaHUEM
HEOPTaHMYECKUX BEIIECTB. «O11€eHOYHOTI0 JINCTa

4, | XuMHA4YeCKHE CBOMCTBA 1 0 0 14.09 | CamooreHka ¢
BEIIIECTB, OTHOCSIIUXCS K HCIIOJIb30BaHUEM
Pa3IUYHBIM KJaccaM «O11€HOYHOTO JINCTa
HEOPTaHUYECKUX
COCIUHCHHI, NX
reHeTHYECKas CBSI3b

5. | Ctpoenue BemecTBa: BUuasl | 1 0 0 16.09 | IIuceMeHHBII KOHTPOJIb
XUMHUYECKOM CBS3HU. THUIIEI
KPUCTALTUYECKUX PEIIETOK,
3aBHCUMOCTDH CBOMCTB
BEIIIECTBA OT TUIIA




KPUCTAJUIMYECKON PEIIETKU

Knaccudukanus
XUMUYECKHUX PEAKLUHU 110
Pa3IMYHBIM NIPU3HAKAM.
OK30- U DHIOTEPMUYECKUE
peakuuu, TepPMOXUMUYECKHE
YPaBHEHHUS.

21.09

VYeTHbII onpoc

ITonsTHe 0 ckopocTH
XUMHYECKON PEAKIIUU.
[loHsiTHE O TOMOTE€HHBIX U
TeTEPOreHHBIX PEAKLIUSX.
@akTopbl, BIUAIOIINE HA
CKOPOCTh XUMUYECKOU
peakuuu.

23.09

CamoorieHKa ¢
HCIIOJIb30BAHUEM
«O1IeHOYHOT O JTHCTa»
JlaGopaTopHBIH OMBIT

OOpaTtumble U HEOOpaTUMBbIE
XUMHUYECKHE PEaKIH.
XMMHUYeCKOe PaBHOBECHE.
dakTopsl, BAUAIONINE HA
CMEIIEHHE XUMHYECKOTO
paBHOBECHS.

28.09

CaMooI1IeHKa C
HCIIOJIE30BAHUEM
«O1I€HOYHOI'O JIUCTa»

OKHUCIIUTEIIHLHO-
BOCCTAHOBHUTEJILHBIE
peaKIuu, YEeKTPOHHBIH
0aJaHC OKHUCIUTEILHO-
BOCCTAHOBUTEILHOH
peaxIuu.

30.09

CaMooI11eHKa C
HCIIOJIb30BAHUEM
«O1I€HOYHOTO JIUCTa»

10.

CocraBrienne ypaBHEHUI
OKHCIIUTEIbHO-
BOCCTAHOBUTEJIbHBIX
peaKIuii ¢ UCTI0JIb30BaHUEM
METO/a JIEKTPOHHOTO
OanaHca.

05.09

[TuceMEeHHBIN KOHTPOJIb

11.

Teopus 3IEKTPOIIUTHYECKON
JUCCOLUALUH. DIIEKTPOJIUTHI
U HERJIEKTpoauThl. KaTnoHsl,
aHUOHBI. MexaHu3m
JUCCOLMAIMH BEILECTB C

07.09

YceTHBII onpoc;
JIaGopaTOpHBIii ONBIT




pa3IUYHBIMHU BUJAMU
XUMHUYECKOU CBA3U.

12. | Peakuyuu HOHHOTO OOMEHA, 12.09 | CamoorieHKa ¢
YCIIOBUS UX MPOTEKAHMUS. UCIIOJIb30BaHUEM
Honnsle ypaBHEeHUS «O1IeHOYHOT O JIUCTa»
peaKkuuid. JlaGopaTopHBIH OMBIT

13. | XuMmudeckue CBOMCTBa 14.09 | CamoorieHKa ¢
KHCIIOT B CBETE HCIOJIb30BaHUEM
Ipe/icTaBJIeHHH 00 «O1IeHOYHOT O JTHCTa»
AJIEKTPOJTUTAYECKOMN JlaGopaTopHBIH OMBIT
JUCCOLUAIUH.

14. | XumMudeckue cBOKCTBA 19.09 | CamooueHka c
OCHOBaHUH B CBETE UCIIOJIb30BaHUEM
npeAcTaBiIeHUN 00 «O11€HOYHOTO JTUCTa
ANEKTPOIIUTUIECKON JlaGopaTopHBIil ONBIT
JUCCOLUAIUH.

15. | Xumuyeckue cBOMCTBA 21.09 | [lucbMEHHBIN KOHTPOIH
COJIEH B CBETE
npeAcTaBiIeHUN 00
3JIEKTPOIUTAYECKOMN
nucconuaiun. [Toustue o
THIPONIU3E CONEH.

16. | KauecTBeHHBIE peakuy Ha 26.09 | JlaGopaTopHBIi OIBIT
KaTHOHBI U aHUOHBI.

17. | [IpakTudeckas pabota Nel. 28.09 | Ilpaktuueckas pabota
Pemenue
AKCIIEPUMEHTANBHBIX 3a7a4
1o TeMe
"DJIeKTPOTUTHIECKAS
nucconuanus"”

18. | Ypok o6oOuienus u 09.11 | Camoorenka ¢

CHUCTEMAaTH3alNU 3HAHUH 110
TeMe: BemectBo u
XUMUYECKas peakiusl.

HUCIIOJIBb30BAHHNECM
<<OI_ICHO‘{HOI‘O JIUCTa»




19.

KontposnbHas pabota mo
TeMe: BemecTtBo u
XUMHUYECKAast PEaKIusl.

11.11

KontponpHas padota

20.

OO1as xapakTepucTuKa
rasioreHoB. CTpoeHue u
(usnueckue cBoicTBa
MIPOCTHIX BEIIECTB —
raJIOreHOB.

16.11

VYcerHblii onpoc

21.

XnopoBogopon. CosnsHast
KHCJIOTa, XHMUYECKHE
CBOWCTBA, MOJTyYCHHE,
npuMeHeHne. KadyecTBeHHas
peaKIysi Ha XJIOPHI-HOHBI.

18.11

CaMooI11eHKa C
HCIIOJIE30BAHUEM
«O1EHOYHOr 0 JIUCTaY

22,

DOHU3N0I0rIIeCKOe JCHCTBHE
XJIOpa U XJOPOBOJIOPOJIa HA
OpraHu3M YeJIOBEKa.
Baxneime XJ10puasl U X
HaXO0XJEHUE B IPUPO/IE.

23.11

TectupoBanue

23.

[IpakTuueckas pabora Ne2.
[Tonyyenue conssHOM
KHUCIIOTBI, U3YYEHHE €€
CBOMCTB.

25.11

[IpakTuueckas padbora

24,

OO1m1ast xapaKTepucTHKa
aneMeHTOB VIA-rpynmsl.
Oco0eHHOCTH CTPOCHUS
aTOMOB, XapaKTEePHbBIE
CTETIEHU OKHCIICHUSI.

30.11

YceTHBII onpoc

25.

Crpoenue u cBoiicTBa
MPOCTHIX BEIIECTB —
KHCIIOPO/1a U CEpHI.
AnnorpomnHsie
MoauUKAIIH.

02.12

YcTHBII onpoc

26.

CepoBonopoJ, cTpoeHue,
¢bu3nyecKkre 1 XUMHYECKHE
cBoiicTBa. OKCHJBI CEPBI KaK
MPEICTaBUTENN KUCIOTHBIX

07.12

CaMooI1IeHKa C
HUCIOJb30BAHUEM
«O1EHOYHOr O JTUCTa»




OKCHJIOB.

27.

CepHas KucIoTa,
¢bu3nvecKkrne 1 XUMHUYECKHE
cBorictBa. Conu cepHoi
KHCIIOTBI, KAaUeCTBEHHAs
peaxuus Ha Cyib(aT-uoH.
[Ipumenenue cepHoii
KHCIIOTBHI.

09.12

VYeTHbII onpoc

28.

[TpombITIIEHHBIH c1TOCO0

IMOJIYUYCHUA CepHOﬁ KHCJIOTHI.

Pemenue 3aau Ha
HaXxO0XXJI€HUE MacCOBOI T0JIU
BBIX0/1a IPOJIYKTA PEaKLUH

14.12

CaMooI11eHKa C
HUCIIOIB30BAHUEM
«OLEeHOYHOT O JINCTAY

29.

Haxoxpaenue cepol u €€
COEAMHEHHH B IIPUPOJIE.
XHUMUYECKOE 3arpsi3HEHUE
OKpY>KaloIlEen Cpeibl
COEAMHEHUSIMHU CEPbI
(KUCIOTHBIC AOXKIH,
3arpsi3HEHUE BO3yXa U
BOJIOEMOB)

16.12

IIucbMeHHBIN KOHTPOIb

30.

OO6mr1ast xapakTepucTUKa
2J€MEHTOB VA-TpymIIbL.
A30T, pacCIipOCTpaHEHUE B
npupoae, GpuzndecKue u
XUMHYECKHE CBOICTBA.
Kpyrosopor a3ora B
MIPHUPOJIE.

21.12

CaMoo1ieHKa ¢
HUCIIOIb30BAHUEM
«OLEeHOYHOTO JINCTA»

31.

AMMuak, ero ¢puznyeckue u
XUMHYECKHE CBOICTBA,
MOJIy4YeHUE U IPUMEHEHUE.
Coan aMMOHHS.

23.12

VYceTHBII onpoc

32.

[IpakTuueckas pabora Ne3.
[Tonydyenune ammuaxka,
W3YyYEHHUE €ro CBOMCTB.

11.01

[IpakTuueckas pabora




33.

A3oTHas KHucnoTa, eé€
(bU3UYECKHEe U XUMHUYECKUE
ceorcTBa. Hurparst.

13.01

CaMooIeHKa ¢
HUCIIOJIb30BAHUEM
«O11€HOYHOI'O JIUCTAa»

34.

Hcnons3oBanne HUTPATOB U
COJIell aMMOHHUS B Ka4eCTBE
MUHEPAIBHBIX YIOOPEHUIA.
XUMHUYECKOE 3arpsAI3HEHUE
OKpY>KaroIlEen cpeibl
COCIMHEHUAMU a30Ta.

18.01

CaMoolIeHKa ¢
HCIIOJIL30BaHUEM
«O11€HOYHOr0 JTUCTaY

35.

docdop, aloTponHbIE
Moaudukauu docdopa,
(bu3nYecKre U XUMHUECKUE
CBOMCTBA.

20.01

VYcerHblii onpoc

36.

Oxcun dpochopa(V) u
dhochopnas kuciora,
(bu3nYecKre 1 XUMHUECKUE
CBOWCTBA, MOJyYCHHE.
Hcnons3oBanue pocdaros B
KaueCTBE MUHEPATHHBIX
yIoOpeHui.

25.01

[TuceMeHHBIN KOHTPOJIb

37.

Yrnepon, aqioTponHbie
Moaudukanmy,
pacmipocTpaHEeHHE B
npupoae, GpuzndecKkue u
XUMHYECKHE CBOMCTBA.
AncopOrius.

27.01

YcTHBII onpoc

38.

Oxcuppl yriepona, ux
¢bu3nyeckue 1 XUMHUECKUE
CBOICTBA, IIOJIyYE€HUE U
npumeHenue. [IpakTruueckas
pabota Ne4. [Tonyuyenue
YIJIEKHUCIIOro Ta3a.
KauectBennas peakuus Ha
KapOOHaT-HOH.

0.5

01.02

IIpakTruyeckas pabora

39.

YroapHasg KUCIIOTa U €€
com, uX (U3NUYECKUE U

03.02

CaMooI1IeHKa C
HUCIOJIb30BAHUEM




XHMHYCSCKHE CBOMCTBA,
IIOJIyYE€HUE U IIPUMEHEHHUE.
KauectBennas peakuus Ha
KapOOHAaT-HOHBI.

«OILEeHOYHOT0 JIUCTAa»

40.

[lepBoHayasbHbBIE OHATHUS
00 OpraHMYeCcKUX BeIIEeCTBaX
KaK O COeTMHEHUSX
yriiepoaa. Ix cocrtas u
XUMHUYECKOE CTPOCHUE.

08.02

CaMoolIeHKa ¢
HCIIOJIL30BaHUEM
«O11€HOYHOr0 JTUCTaY

41.

ITonsatue o 6MOIOrUYSCKU
BAXXHBIX BCIICCTBAX: JKUPaAX,
6eJ'IKaX, yriieBo4gax — M UX
POJIH B ) KU3HH YCJIOBCKaA.

10.02

VYcerHblii onpoc

42.

Kpemunid, ero ¢puznyeckue u
XUMHYECKHE CBOMCTBA,
MOJIy4eHUe U PUMEHEHHE.
CoenuHeHus KpeMHUS B
npupoje.Baxueiimme
CTPOUTENbHBIE MaTEPUATIBI:
KepaMHKa, CTEKJIO, [IEMEHT,
0eToH, Kee300€ToH.

15.02

CaMooI1IeHKa C
KUCIIOJIb30BAHUEM
«O1I€HOYHOI'O JIUCTa»

43.

O6mue npencrasienus 00
okcuye kpemHus(IV) u
KPEMHHEBOU KUCIIOTE.
Cunukarel, uX
HCIOJIb30BaHUE B OBITY,
ME/IUIIHE,
MIPOMBIIIICHHOCTH.

17.02

CaMool1eHKa ¢
HCIIOJIb30BAHUEM
«O1I€HOYHOI'O JIUCTa»

44,

IIpakTuyeckas pabora Ne 5.
Pemenue
JKCIIEPUMEHTAIIBHBIX 3a7a4
o Teme «Baxueiimme
HEMETAJUIBI U UX
COEIMHEHU S

22.02

IIpakTruyeckas pabora

45.

Ypok 060011eHus u
CHUCTEMATHU3AalNU 3HAHUH 110
Tteme: HemeTaniiel u ux

24.02

CaMooI1IeHKa C
HUCIOJIb30BAHUEM
«O1EHOYHOr O JTUCTa»




COEIUHEHMUS.

46.

KonrponsHas pabora no
teme: HeMmetaiuisl 1 ux
COEINHEHNUS.

01.03

KonTposnbhas padora

47.

OO6m1ast xapaKTepucTHKa
XUMHYECKUX JIEMEHTOB —
METAJJIOB HA OCHOBAaHWUHU UX
TOJIOKEHUS B
IIEPUOIUYECKON CUCTEME
XUMHYECKHX 3JICMEHTOB

. . MenneneeBa u
cTpoeHus atoMoB. CTpoeHue
METAaJLIIOB.

03.03

CaMoolIeHKa ¢
HUCIOIb30BaHUEM
«O11€HOYHOI'O JIUCTa»

48.

DNEeKTPOXUMHUYECCKUN P
HaIIpsHKEHUN METaJlIOB.
dusnueckue 1 XUMUYECKHE
CBOMCTBA METAJJIOB.

09.03

YceTHBI onpoc

49.

OO61ue cnocoObl MOTyYeHUS
metauioB. IlorsaTue o
KOPPO3UHU METAIIOB U
OCHOBHEIE CIIOCOOBI 3aIIMThI
OT KOPPO3UHU.

10.03

CaMooI1IeHKa C
HUCIOJIb30BAHUEM
«OUEeHOYHOTO JINCTA»

50.

Cnnasel (CTainp, 4yTyH,
TIOpaIlOMUHUIN, OpOH3a) U
UX PUMEHEHHE B OBITY U
MIPOMBIIIJIEHHOCTH.

15.03

IIncbMEHHBIN KOHTPOIIb

51.

[Ileno4ynble METAILIBI.
Haxoxnenue B mpupoze.
DU3NYECKUE U XUMUYECKHE
CBOICTBa (Ha IpUMEpE
HATpUSL U KaJus).

17.03

CaMool1eHKa ¢
HCIIOJIb30BAHUEM
«O1I€HOYHOIO JIUCTa»

52,

OKCI/IIH:I U TUAPOKCUBI
HaTpusA U KaJlus.
HpI/IMCHCHI/IC MICI0YHBIX
METAJUIOB U UX COCOUHEHM.

22.03

IIncbMEHHBIN KOHTPOIIb




53. | lllenouyHo3emMeabHEBIC 0 24.03 CaMoOoI1IeHKa C
Metaiisl. HaxoxneHnve B HCIOJIb30BaHUEM
npupojae. Puzndeckue u «OIIEHOYHOTO JINCTa»
XUMHYECKHE CBOMCTBA
Marausi ¥ KaJIbIUs.

54. | Baxueiimme coeJuHEHNUA 0 05.04 CaMOoOI1IeHKa C
Kanbus (OKCUJ, TUIPOKCUT, UCIIOJIb30BaHUEM
COJIN). «O11€HOYHOTO JTUCTa

55. | dKécTkocTh BOIIBI M CIIOCOOBI 0.5 07.04 CaMoOoOI1IeHKa C
e€ yCTpaHeHHS. UCIIOJIb30BaHUEM
[IpakTuueckas padota Ne6. «O11€HOYHOT O JTUCTa
XKécTKOoCTh BOJBI U METOIBI
€€ yCTpaHEeHHUs

56. | Beraucnienus mo 0 12.04 | CamooreHka ¢
YpaBHEHUSM XUMHUYECKUX UCIIOJIb30BaHUEM
peaxiui, eciu OJuH U3 «O1IeHOYHOT O JIUCTa»
peareHToB JlaH B BUJIE
BOJHOT'O PacTBOpa €
W3BECTHOM MacCOBOM JTOJEH.

57. | Amtomunuii. [Tonoxenue B 0 14.04 | Ilpaktuyeckas pabora
MIEPUOIUYECKON CUCTEME
XUMHYECKHUX 3JIEMEHTOB
. 1. MenneneeBa, ctpoeHue
aToMa. Haxoxnenue B
npupoje. Pusznyeckue u
XUMHYECKHUE CBOMCTBA.

58. | AMdoTtepHBbIe cBONCTBa 0 19.04 | CamooueHka c
OKCHJIa U THJIPOKCH/IA UCTIONIb30BaHUEM
ATIOMUHHUSL. «O1IeHOYHOT O JIHCTa»

59. | Keneso. [Tonoxenne B 0 21.04 | TectupoBanme

MIEPUOIUYECKON CHCTEME
XUMHYECKUX AJIEMEHTOB

. 1. MeHnneneeBa, CTpoeHue
atoma. Haxoxaenue B
npupoje. Puznyeckue u




XUMHUYECKHE CBOUCTBA.

60.

Oxcupl, THIPOKCHUIBI U
conu xene3a(ll) u
xene3a(Ill).

26.04

[TuceMeHHBIN KOHTPOJIb

61.

[TpakTrueckas padora Ne 7.
Pemenue
AKCIEPUMEHTAIIbHBIX 33724
1o teMme «Baxuernue
METaJUIbl U UX COCTUHEHUS

28.04

[IpakTuueckas pabora

62.

[TpakTrueckas padota Ne 8.
PacnoznaBanue
HEOPraHUYECKHUX BEIECTB C
MOMOIIIbIO KaU€CTBEHHBIX
peaKkuuii Ha HOHBI.

03.05

[IpakTuueckas pabora

63.

Pemenne 3amau Ha
BBIYHCIICHUS 110 YPaBHEHUSIM
XMMHUYECKUX PEaKIHi, eCliu
OJIMH W3 PEareHTOB JIaH B
M30BITKE WA COIECPIKUT
IIPUMECH; MaCCOBOM 10U
BBIXO/JIa MPOYKTA PEAKIIUU

05.05

CaMooI11eHKa ¢
HCIIOJIL30BaHUEM
«O1IEHOYHOT' O JTUCTAa

64.

Ypok 0600611eHus 1
CHCTEMAaTHU3allM1 3HAHUM 110
TeMe: MeTtamisl 1 ux
COCIUHCHMS.

10.05

CaMooIIeHKa ¢
HUCHOJIL30BAHUEM
«OLEeHOYHOTO JINCTA»

65.

KonTponbnas pabota mo
TeMe: MeTaiuibl 1 UX
COCJIMHEHHUS.

12.05

KonTtponbHas pabora

66.

BemecTBa u maTepuaisl B
MOBCEIHEBHOMN KU3HU
YeJIOBEeKa. XUMHS 1
310poBbe. besonmacHoe
HCITOJIb30BaHUE BEIIECTB U
XUMUYECKUX PEaKLU B
ObITY.

17.05

VYceTHBII onpoc




67.

OCHOBBI 3K0JIOTHYECKOU
rpaMOTHOCTU. XUMHUYECKOE
3arpsi3HEHUE OKpYKaroen
cpeasl. Posb xumuu B
pEIICHUH YKOJIOTHYECKUX
npooeMm.

19.05

VYcerHblil onpoc

68.

Wrorosas arrectauus 1o
XUMUU 32 KypC OCHOBHOU
LIKOJIBI

24.05

KonTponbnas pabora
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