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[TOACHUTEJIbHASA 3AIINMCKA

PaGouass mporpamMma mo XumuM s oOydaromuxcs 8-9 KJIaccoB COCTaBJIEHa Ha OCHOBE
TpebGoBanuii kK pe3yjJbTaTaM OCBOCHHSI OCHOBHOH 00pa3oBaTesbHON MpPOrpaMMbl OCHOBHOI'O
oOuiero oopa3zoBaHus, MPEACTABICHHBIX B DeiepaibHOM roCyAapCTBEHHOM 00pa30BaTeIbHOM
CTaHJapTe OCHOBHOro oOmiero o0pa3oBaHUs, C YYETOM pachpelei€HHbIX [0 KilaccaM
MPOBEPsIEMbIX TPEOOBAaHMI K pe3ybTaTaM OCBOCHHSI OCHOBHON 00pa30oBaTEIbHON MPOrpaMMBbl
OCHOBHOTO 00m1Iero o0pa3oBaHUsi W 3JEMEHTOB COJEP)KAHUS, TPEJACTaBICHHBIX B
VYHuBepcalbHOM KOAU(PUKATOpPE MO XUMHH, a Takke Ha ocHoBe [IpumepHON mporpammbl
BOCIIUTAHUSl OOYyYalOUIMXCS MPU MOJYYEHUH OCHOBHOTO 00IIero oOpa3oBaHUS U C yUETOM
Konuenuuu npenonaBanusi yaueOHOro npeamera « XuMus» B 00pa30BaTEeIbHbIX OPraHU3aIMIX
Poccuiickoit denepannu, peain3yomnuX OCHOBHbBIE 00111€00pa3oBaTeibHble MporpaMmsl (yTB.
Pemennem Komnernn Munnpocsemenust Poccun, mporokon ot 03.12.2019 N TIK-48H).

OBIIAA XAPAKTEPUCTUKA YUEBHOI'O ITPEAMETA « XMW »

Bxnag ydebnoro mnpemmera «XuMHA» B JOCTIKEHHE II€JIeli OCHOBHOTO OOIIIETo
oOpa3zoBaHusi 00YCJIOBJICH BO MHOTOM 3HAYEHHEM XUMHUYECKOW HAyKH B MO3HAHUM 3aKOHOB
MPUPOJIbI, B Pa3BUTUM TPOU3BOIAUTEIBHBIX CHJI OOIIECTBA W CO3JaHUM HOBOM 0asbl
MaTepuagbHON KyJIbTYPHI.

XuUMHS KaK 3JIEMEHT CHUCTEMbI €CTeCTBEHHBIX HAyK pacHpoCTpaHuiia CBOE BIUSHHUE Ha BCE
00J1aCTH 4eJI0BEYECKOTO CYIIIECTBOBAHU, 3aajla HOBOE BUJCHNE MHPA, CTalla HEOThEMJIIEMbIM
KOMIIOHEHTOM MUPOBOH KYJIbTYphl, HEOOXOJAMMBIM YCJIOBHEM >KM3HU OOIIECTBAa: 3HAHUE
XUMUU CITY>KUT OCHOBOM 171 (POPMHUPOBAHKS MUPOBO33PEHHS YEIOBEKA, €T0 MPEACTABICHUN O
MaTepuaIbHOM €UHCTBE MHUPA; BAXXHYIO POJIb UTPAIOT (DOPMUPYEMbIE XUMUEH MPEICTABICHUS
0 B3aMMOIIPEBPAILCHUIX SHEPTUU U 00 BOJIIOIIMHU BEILIECTB B MPUPOJIEC; COBPEMEHHAS XUMUS
HalpaBJieHa Ha PEIICHHE TJI00ATbHBIX MPOOJIeM YCTOWYMBOIO Pa3BUTUS YEJIOBEUECTBA —
CBIPbEBOM, DJHEPreTUYECKON, THUIIEBOM W DKOJOTHYECKOW O€30MacHOCTH, MpobdieM
3IpaBOOXpPAHCHHUS.

B ycnoBusx Bo3pacTamomiero 3HAUYCHHS XUMHH B KU3HHM OOIIECTBAa CYIIECTBEHHO
MOBBICUJIACH POJIb XMMHUYECKOTO 00pa3oBaHus. B miiane commanu3anuyd OHO SBISIETCS OJHUM
13 ycIoBUd (pOopMUPOBAHUS UHTEIUICKTA JIMYHOCTH U TAPMOHUYHOTO €€ Pa3BUTHSL.

CoBpeMEHHOMY UEJOBEKY XHWMHUYECKHE 3HAHUA HEOOXOJUMBl JJIsi TMPUOOPETCHHS
OOIIEKYTbTYPHOTO YPOBHS, MO3BOJISIONIETO YBEPEHHO TPYIUTHCS B COLIMYME U OTBETCTBEHHO
y4acTBOBAaTh B MHOTOOOpa3HOM >KM3HU OOINECTBA, JJII OCO3HAHMS BaXXHOCTH Pa3yMHOTO
OTHOIIIEHUSI K CBOEMY 3JI0POBBIO U 3JI0POBBIO IPYTUX, K OKPYyKaIOUEed MPUPOTHON cpere, I
TPaMOTHOTO MOBEACHUS MPU MCTIOIb30BAHUU PA3THUYHBIX MAaTEPUATIOB U XUMUYECKUX BEIIECTB
B IIOBCEIHEBHOM JKU3HH.

Xumudeckoe 00pa3oBaHWE B OCHOBHOW IIIKOJIE SIBISETCS Oa30BBIM IO OTHOIICHUIO K
CUCTEeME OOIIEro XMMHUYECKOTro oOpa3oBaHus. [loaToMy Ha COOTBETCTBYIOIIEM €My YPOBHE
OHO peau3yeT MpUCYIIUe O0OIIeMy XUMHYECKOMY OOpa30BaHUIO KIIIOUEBBIC IIEHHOCTH,
KOTOpBIE OTPa)XaroT TOCYJAapCTBEHHBIE, OOIIECTBEHHbIE U WHAMBUIyAIbHBIE TOTPEOHOCTH.
OTUM ompenensercs CYIHOCTh OOIIed cTpaTerud OOy4YeHUs, BOCHUTAHUS U Pa3BUTHS
o0y4Jaronuxcsi CpeicTBaMu y4eOHOTO MpeaMeTa « XUMHUS).

Nzyuenue mpeamera: 1) crmocoOCTBYeT peain3allid BO3MOXHOCTEH [JIi CaMOpa3BUTUSA U
dhopmMupoBaHUs KyJIbTYpbl JIUYHOCTH, €€ 001Iel U (PYyHKIIMOHATFHON TPaMOTHOCTH; 2) BHOCUT
BKJIaJ B ()OPMHUPOBAHUE MBIIIJICHUS M TBOPUYECKHX CIHOCOOHOCTEH MOJPOCTKOB, HABBHIKOB HX
CaMOCTOSITEIPHOM y4eOHOM JesATeTbHOCTH, OJKCICPUMEHTAIBHBIX M HCCIEI0BATEIbCKUX



yMEHUH, HEOOXOJMMBIX KaK B IOBCEJHEBHOM KH3HHM, TaK U B MNPOQPECCHOHATIBHOU
JESITEeIbHOCTH; 3) 3HAaKOMHUT CO CIeUU(PUKON HAyYHOTO MBIILIEHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IJIsJa HA €JUHCTBO IIPUPOJBI U YEJIOBEKA, SIBJSETCS OTBETCTBEHHBIM JTAllOM B
(GbOpMUpOBaHUM  €CTECTBEHHO-HAyYHOH TIpPaMOTHOCTHM THOJPOCTKOB; 4) CHOCOOCTBYET
(OpMUPOBAHUIO IIEHHOCTHOTO OTHOILLIEHHUS K €CTECTBEHHO-HAyUHBIM 3HAHMSM, K MPHUPOAE, K
YeJI0BEKY, BHOCUT CBOW BKJIaJl B HKOJIOTMYECKOe 00pa3oBaHUE IKOJIbHUKOB.

Haspannrele HampaBieHusi B 00y4eHUH XUMUU OOECIEeUnBAIOTCS CreUU(PUKON comepKaHus
npeaMeTa, KOTOPbIN SBJSETCS MeIarori4ecky alaliTHPOBaHHBIM OTpaKeHHEM 0a30BOM HayKH
XUMHU Ha OIIPENECIEHHOM dTare e€ pa3BUTHS.

Kypc XuMuum OCHOBHOW WIKOJIBI OpPUEHTUPOBAH Ha OCBOCHHME OOYYalOUIMMHUCS OCHOB
HEOPraHMYeCKOW XMMHM W HEKOTOPBIX MOHATHUA W CBEACHHM 00 OTHEIbHBIX OOBEKTax
OpraHNU4YeCcCKOr XUMUHU.

CrpykTypa coaepxaHus npeamera chopMHUpOBaHA Ha OCHOBE CHCTEMHOIO MOJXOJa K €ro
n3yueHno. CojepKaHue CKIIAJBIBAECTCS M3 CUCTEMBI MOHATHH O XMMHUYECKOM DIIEMEHTE M
BEILECTBE M CHUCTEMbl MOHATUA O XMMHYECKOM peakuuu. OOe 3T CHUCTEMBI CTPYKTYPHO
OpraHM30BaHbI 110 MIPUHIUITY ITOCJIEIOBATEIBHOIO PA3BUTUS 3HAHUN Ha OCHOBE TEOPETHUUECKUX
MIPEACTABJICHUN pa3HOrO YPOBHS: AaTOMHO-MOJIEKYJISIDHOIO YYEHHsS KaK OCHOBBI BCETO
ecTecTBO3HaHus, ypoBHs llepuogunyeckoro 3akona [[. M. MenzaeneeBa kak OCHOBHOI'O 3aKOHA
XUMHHM, YY€HUS O CTPOEHHMHM aroMa U XHMMHYECKOM CBsI3W, IMpeAcTaBlieHud 00
ANEKTPOJIUTUYECKON  TMCCOLMALlMM  BEIIECTB B  pacTBOpax. [eopeTHYeCKHue 3HaHUS
paccMaTpuBarOTCSi Ha OCHOBE OMIIMPUYECKH TOJYYEHHBIX M OCMBICICHHBIX (DaKTOB,
pa3BHBAIOTCS IOCJIENOBATENbHO OT OJHOTO YpPOBHA K JPYroMy, BBINOJHAS (DYyHKIIUU
OOBSICHEHUS! W MPOTHO3UPOBAHMSI CBOMCTB, CTPOCHUS W BO3MOXKHOCTEH MPaKTUYECKOTO
IIPUMEHEHHUS ¥ TIOJIYYEHUS N3y4aeMbIX BEIIECTB.

Takass opraHuzanusi coAepX aHUs Kypca CIOCOOCTBYET NPEICTAaBICHUIO XHUMHYECKOU
COCTABJISIOIIEH HAyYHOM KapTHHBI MHUpPA B JIOTUKE €€ CHCTEMHOM Hpupoabl. TeM caMbIM
o0ecrieunBaeTCsi BO3MOXHOCTh ()OPMUPOBAHUS Y 00ydaroUIMxcs [EHHOCTHOTO OTHOILIEHUs K
Hay4HOMY 3HAaHUIO M METOJaM IIO3HAHMUS B Hayke. BakHO Takke 3aMETUTh, YTO OCBOECHHUE
COZIEpXKaHUsl Kypca NPOUCXOAWUT C IPUBICUYCHUEM 3HAHUK U3 PAHEE H3YUYCHHBIX KYypCOB:
«Oxkpyxaromuii Mup», «buonorus. 5—7 kiaccsl» n «PU3MKa. 7 KIacey.

HEJIN NU3YYEHMA YUEBHOI'O ITPEAMETA «XUMWSA»

K HampaBneHHI0O TEpBOCTENEHHONM 3HAYMMOCTH TMpU pealld3ali  00pa3oBaTeNIbHbBIX
byHKuui npeamera «XuMHUS» TPATUIMOHHO OTHOCAT (OpMHpOBaHHWE 3HAHUN OCHOB
XUMHYECKOW HayKHM Kak oO0JIaCTU COBPEMEHHOT'O €CTECTBO3HAHMS, IPAKTUUYECKOU
JeSITEIbHOCTH 4YeJIOBEKa M Kak OJHOI0 M3 KOMIIOHEHTOB MHPOBOW KyJbTYpbl. 3ajgada
npeaMeTa COCTOUT B (POPMUPOBAHUU CUCTEMbI XUMUYECKUX 3HAHUM — Ba)KHEHIIMX (haKTOB,
MOHATUHM,  3aKOHOB U TEOPETHYECKUX  MOJIOKEHHM,  JOCTYymHBIX  0000IeHui
MHPOBO33PEHUECKOI0 XapakTepa, f3blka HayKd, 3HAHMM O HAy4YHBIX METOJaX H3yYeHHUs
BEILECTB M XUMUYECKUX PEaKklui, a Takke B (OPMUPOBAHUU U PA3BUTUU YMEHUH U cIOCOOOB
JeSITEIbHOCTH, CBSI3AHHBIX C IUIAHMPOBAHUEM, HAONIOJIEHWEM M MPOBEICHUEM XHMHUYECKOTO
JKCIIEPUMEHTa, COOJIOJIGHUEM TpaBuid Oe30macHOTO oOpalieHHuss C BEHeCTBAaMH B
IMOBCEIHEBHOM JKU3HU.

Hapsigy ¢ sTum 1ienu u3yudeHus npeaMmeTa B MporpaMme YTOYHEHBI M CKOPPEKTHPOBAHBI C
y4€TOM HOBBIX IMPUOPUTETOB B CHCTEME OCHOBHOro obmiero ooOpas3oBanus. Ceroans B
oOpa3oBaHuMM 0c000 3HAYMMOW MPHU3HAETCS HANPABICHHOCTh OOY4YEHUS Ha pa3BUTHE U
caMOpa3BUTHE JIMYHOCTH, (POPMUPOBaHHME €€ HWHTEIIeKTa M oOlmiell KynbTypbl. OOyudeHue



YMEHHUIO YUUTHCA U MPOJAOJIKATH CBOE 00pa3oBaHHE CaMOCTOATEIbHO CTAaHOBUTCS OJHOM W3
BaKHEHIINX (PyHKIMHA y4eOHBIX TPEIMETOB.

B cBs3u ¢ 3TUM npH U3y4YEHUU MpeaMETa B OCHOBHOM IIKOJE JTOMUHHUpYIOLIEE 3HAUCHHE
MpUOOpENU Takue LeH, Kak:

e (dopMHpPOBaHNE UHTEIUIEKTYyAIbHO PA3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY NMPUHATHIO PELIEHUH, CHOCOOHON aganTUpOBATHCA K
OBICTPO MEHSIOLIUMCS YCIIOBUSAM KU3HU;

e HaNpaBJIEHHOCTb OOYYEHHS Ha CUCTEMAaTUYECKOE MPUOOIIEHUE yUaluxcs K
CaMOCTOSITEIbHON MMO3HABATENBHOM IeATebHOCTH, HAYYHBIM METOAAM MO3HAHUS,
(GbOopMHUPYIOIIMM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEH K XUMUU;

e o0ecreueHre yCIOBUH, CIOCOOCTBYIOIMINX MPUOOPETEHUIO O0YJAIOITUMHUCS OTBITA
pa3zHo00pa3HO 1eATEeIbHOCTH, TO3HAHUS U CAMOIIO3HAHHUS, KIIFOUEBBIX HABBIKOB (KJIFOUEBBIX
KOMITETEHIMH ), UMEIOIIUX YHUBEPCAIbHOE 3HAUECHUE I Pa3IMYHbIX BUIOB JESTEIbHOCTH;

o (opmupoBaHUe yMEHUI OOBICHATH U OLICHUBATH SBJICHUS OKPY>KAIOLIEro MUpa Ha
OCHOBAHUWU 3HAHUU U OMBITA, MMOTYUYEHHBIX MPU U3YUYEHUU XUMUH,

e (opmupoBaHue y 00yyaroumxcsi TYyMaHUCTHUECKUX OTHOLIEHUH, MTOHUMaHUS IEHHOCTH
XUMHUYECKUX 3HAHUN JUIsI BRIPAOOTKH SKOJIOTHYECKH 11€1ec000pa3HOro NoBeACHUs B ObITY U
TPYJOBOM JNEATEIBHOCTHU B IEISAX COXPAHEHHUS CBOETO 3J0POBbS U OKPYKAIOUIECH MPUPOTHON
Cpellbl;

e Ppa3BUTHE MOTHUBAIIUU K OOYUYEHHIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCTIUTAHUIO HA
OCHOBE YCBOEHHMSI O0IIeUeI0BEUECKUX [IEHHOCTEN, TOTOBHOCTH K OCO3HAHHOMY BBIOODY
npodusis 1 HaPaBJICHHOCTH JajbHENIIEro 00yyeHusl.

MECTO YYEBHOI'O ITPEIMETA «XUMU» B YHEBHOM IIVIAHE

B cucreme obmero obpazoBanusi « XUMHs» MPU3HAHA 00s13aTEBHBIM YUEOHBIM MPEMETOM,
KOTOPBINA BXOJUT B COCTaB MpeaIMETHON 0071acTu « ECTeCTBEHHO-Hay4YHBIE PEIMETHD.

Y4eOHBIM TUTAaHOM Ha €€ W3yueHue OTBeeHO 136 yueOHBIX YacoB — MO 2 4. B HEJIEIO B 8 U
9 Kaccax COOTBETCTBEHHO.

COLAEPXXAHUE YUEBHOI'O ITPEAMETA

8 KVIACC

IlepBoHayabHbIE XUMHYECKUE TOHATHS

[Ipenmer xumun. Poiap XuMuu B )KU3HU YesoBeka. Tena u BemecTBa. GU3NYECKUE CBOMCTBA
BENIECTB. ArperatHoe coctossHue BemecTB. [[oHsATHE 0 MeTOIaX MO3HAHUS B XUMUU. XUMHS B
cucteme Hayk. UncTtoble BemecTBa U cMecu. CriocoObl pa3iesieHns CMecei.

ATOMBI 1 MOJIEKYJIBl. XUMUYECKUE 3JIeMEHThI. CUMBOJIBI XUMUYECKUX JIEMEHTOB. [IpocThie
Y CIIOXHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumnueckas popmyna. BaleHTHOCTh aTOMOB XUMHUYECKHX 3JIEMEHTOB. 3aKOH MOCTOSTHCTBA
coctaBa BemiecTB. OTHOcUTENnbHas aroMHas Macca. OTHOCHTENIbHAs MOJIEKYJISIpHAs Macca.
MaccoBas 10751 XUMHUYECKOT0 JIEMEHTA B COSUHECHHH.

Ou3NYeCKMe W XHUMHUYECKHE SIBJICHUA. XUMHUYECKas peakius U €€ NpU3HAKU. 3aKOH
COXpaHEHUSI MacChl BEIIECTB. XUMHUYeckue ypaBHeHus. Kraccupukamus XUMUYECKUX
peakiuii (CoOeTMHEeHMs, pa3I0KEHHUs, 3aMeIIeHUs, OOMEHa).

XUMHYECKUN SKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOHN MOCYA0M, C MpaBWiIaMu paboThl B
naboparopun U npuéMamu oOpallleHus ¢ J1abopaTOpHBIM O00OpYyJIOBaHHEM; H3y4YEHUE H
onucaHue (U3MYECKUX CBOMCTB OOpa3llOB HEOPraHUYECKUX BEIIECTB; HaOII0JICHUE



¢u3nueckux (IUIaBJIeHHE BOCKa, TasHUE JbJa, pacTUpaHHe caxapa B CTYIIKE, KUIIEHUE U
KOHJICHCAlUsI BOJABI) M XMUMHYECKHX (FOpEHUE CBEuH, MPOKAIMBAaHUE MEAHOW IMPOBOJIOKH,
B3aMMOJICHICTBUE MeJla C KHCIOTOM) SIBJICHHMH, HAOMIOJEHWE W ONHUCaHWE TNPU3HAKOB
MPOTEKAHUS] XUMUYECKUX peakiuil (pa3iokeHHue caxapa, B3auMoICUCTBHE CEPHON KUCIOTHI €
xJiopusioM Oapus, pasnoxkeHue ruapokcuna menu(ll) mpum HarpeBaHuu, B3aMMOJAEWUCTBHE
xene3a ¢ pactBopom coiu Memu(Il)); mzyuenue cnocoOoB paszziesieHus cMeceil (C MOMOIIbI0
Martura, (UIbTPOBAaHWE, BbIApUBAHUE, IJUCTWUISALMUSA, XpoMarorpadus), MpOBEACHUE
OYMCTKHA TOBApEHHOW COJIM; HAOJIOJICHWE U ONMHUCAaHUE pe3yJlbTaTOB IPOBEJCHHS OIIbITa,
WUIIOCTPUPYIOLLIETO  3aKOH  COXpPaHEHUS  MacChl;  CO3JaHUE  MOJENed  MOJIEKYI
(11apocTepKHEBBIX ).

BaxHeiimme npeacTaBuTe/ M HEOPraHM4eCKUX BellleCTB

Bo3nyx — cmech razoB. CocrtaB Bo3ayxa. Kucinopoa — 3JeMEHT M MpOCTOE BEILIECTBO.
Haxoxzaenue kucimoposa B mpupoje, (PU3NYECKHe M XUMHYECKHE CBOMCTBA (peakluu
ropenusi). Oxcuapl. Ilpumenenue kuciopona. CrnocoObl MONyYEHHS KUCIOpOJa B
1abopaTopuu U MpOMbIIUIEHHOCTH. KpyroBopot kuciopoza B mpupoje. O30H — ajsioTponHas
Moau(dUKaIus KUCI0poaa.

TemnoBoil 3(pdeKkT XUMUYECKOW peakiuu, TEPMOXUMHYECKHE YpaBHEHUS, D5K30- H
SHAOTEPMHUUECKHE peakuuu. TOIMBO: yrojib M MeETaH. 3arpsi3HEHUE BO3/yXa, YCHIICHHE
MapHUKOBOTO 3(pdeKTa, pa3pylieHrne 030HOBOTO CIIOSL.

Bonopon — snement u npocrtoe BeuiecTBo. Haxoxaenue Boopoaa B mpupojie, Gpusndeckue
U XMMHUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOOBI MostydeHus. KucnoTsl u conu.

KonnuectBo BemectBa. Monbs. MomsipHas macca. 3akoH ABorajpo. MomsipHblii 00bEM
ra3oB. Pacu€rsl 10 XUMUYECKUM yPABHEHUSM.

®usnueckue cBoMCcTBa BOAbl. Boma kak pactBopurens. PactBopbl. HaceliieHHBIE 1
HEHACBIILIEHHbIE PAcTBOPHL. PacTBopMMOCTh BewiecTB B Boje.MaccoBasi 10yisl BellecTBa B
pacTBOpe. XuMudeckue cBoiictBa Boabl. OcHOBaHMs. Poiab pacTBOpOB B IPHUPOJE U B KU3HU
yenoBeka. KpyroBopoT BoJbl B mpupojie. 3arps3HeHre NpUpoAHbIX BoA. OXpaHa M O4MCTKA
MPUPOAHBIX BO/I.

Knaccudukamuss Heopranumdeckux coeauHeHuit. Oxcunapl. Kiaccudukamus OKCHAOB:
coiieoOpa3zytonue  (OCHOBHBIC, KHUCIOTHBIE, aM(OTEepHbIE) U  HecoJeoOpa3yIoIlne.
Homenknarypa okcuaoB (MexAyHapogHas W TpuBUaibHas). Du3nueckrue M XUMUYECKUE
cBoiicTBa okcuA0B. [loyueHne okcuaoB.

OcHoBanus. Krnaccubukanus ocHOBaHUM: WIENOYM M HEPACTBOPUMBIE OCHOBAHMSL.
Homenknarypa ocHoBaHMi (MeXIyHapoaHas W TpUBUaibHas). PU3NYECKUE U XUMUYECKUE
cBOMcTBa OCHOBaHMi. [lomydyeHre ocHOBaHUM.

Kucnorsl. Knaccudpukauus kucinor. HomenknaTypa kuciaor (MeXIyHapoAHas H
TpuBUaibHas). Duznyeckue M XUMHUYECKHE CBOICTBA KHCIOT. P aKTUBHOCTH METaJJIOB
H. H. bekerosa. Ilomyuenue Kucior.

Comu. Homenkinatypa comneit (MeXayHapoHas v TpuBuaibHas). OU3HUYECKUE U XUMUYECKHIE
cBoiicTBa cotieid. [loryueHnue coseid.

['eneTnueckas CBsI3b MEXAy KjaccaMl HEOPTaHMYECKUX COCTUHEHUM.

XUMUYECKUN HKCHEPUMEHT: KauyeCTBEHHOE OIpeesieHue COJepKaHud KHCIopoJa B
BO3JlyXe; TMOJy4YyeHHe, coOupaHue, pacro3HaBaHWE U M3yUYEHHE CBOWMCTB KHCIOPOA;
HaOJIl0/IeHWE B3aMMOJICHCTBUSA BEILIECTB C KHUCIOPOJOM U YCIOBUS BO3HUKHOBEHUS W
MpeKpalleHns TopeHus (Tokapa); O3HAKOMJIEHHE € O0pa3laMd OKCHUJOB U OINHUCAHUE HX
CBOMCTB; TOJIy4eHHEe, cCOOMpaHue, paclio3HaBaHUE U U3YyUYEHHUE CBOMCTB BOAOPOJa (TOPEHHE);
B3auMojiciicTBue  Bogopoaa ¢ okcugoM — meau(ll)  (BO3MOXXKHO  HCMOJB30BaHUE
BUJIEOMATEepUaloB); HaOMIOZeHHEe OOpa3loB BEIIECTB KOJWYECTBOM | MOJIb; HCCIEIOBAHHE



OCOOCHHOCTEH pacTBOPEHHUS BEUIECTB C pa3IMYHOW pPaCTBOPUMOCTHIO; MPHUTOTOBIICHUE
pacTBOPOB C OMNPEAEIEHHON MAacCOBOM JI0J€H PACTBOPEHHOrO BEIIECTBA; B3aMMOJCHCTBUE
BOJBI C MeTayIaMU (HaTpUEM M KalbliieM) (BO3MOXXHO HCIIOJIh30BaHUE BUICOMATEPHUATIOB);
ONpENETICHUE PACTBOPOB KHCIOT M MIEJIOYEH C IOMOIIbIO HHIUKATOPOB; HCCIEIOBAHUE
00pa310B HEOPraHMYECKUX BEUIECTB PA3IUYHBIX KIIACCOB; HAOMIOJEHHE U3MEHEHUSI OKPACKU
MHIMKATOPOB B pacCTBOpPAax KHUCIOT U IIeJouel; u3yuenue B3aumoaenicteus okcuaa meau(ll) c
pPacTBOPOM CEPHOM KHUCJIOTHI, KHACIOT C METAUIAMH, PEAKUUN HEWTpaIu3aluM; MOJydeHUe
HEpPAaCTBOPUMBIX OCHOBAaHMM, BBITECHEHHE OJHOTO METaula JPYTMM H3 PacTBOpPA COJIM;
pelIeHne HKCIEPUMEHTANBHBIX 3aJad M0 TeMe «BaxHelmume Kiacchl HEOPraHMYECKHX
COCIMHEHUI.

Ilepuoanueckuit 3axkoH u Ilepuoamueckass cucreMa xuMudeckux sjiemenros /JI. U.
Menpeneena. Crpoenue aTOMOB. XumMuyeckas CBA3b. OxncuTebHO-
BOCCTAHOBHTE/IbHbIC PEaAKLUHN

[lepBble MONBITKN KIacCU(PHUKALUN XUMHYECKUX 37eMeHTOB. [loHsATHE O rpyImnax CXOAHbBIX
AJIEMEHTOB (IIEJIOYHbIE M IIEJOYHO3EMEbHbIE METaJUIbl, TaJOTE€Hbl, HWHEPTHBIE Ta3bl).
DneMeHTHhl, KOTOpble 00pa3ytoT aM(poTepHbIe OKCUIBI U THIPOKCHIBI.

[lepmoanueckuii ~ 3aKOH. [lepnognueckass  cucremMa  XMMHYECKMX  DJIEMEHTOB
. . MengeneeBa. KopoTkonepuoanass u uHHonepuogHas ¢opwmel Ilepuoanueckoit
cuctemMbl xuMuueckux sneMeHtoB J[. M. Menneneesa. Ilepuonasl u rpynmel. PU3UYECKUN
CMBICJI ITIOPSKOBOIO HOMEPA, HOMEPOB MEPHUO/IA U TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX siaep. M3otomnbl. OnekTpoHsl. CTpoeHUE 3IIEKTPOHHBIX
oOosiouek atomoB mepBbIx 20 xuMuyeckux snemeHToB llepuoamueckoit cucremsl Jl. U.
MenpeneeBa. XapakTeprCTUKa XUMAYECKOTO 3JIEMEHTA MO €ro MoJ0XeHuIo B [lepuoanueckoit
cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTH M3MEHEHHs paJnyca aTOMOB XHMHMUYECKUX AJIEMEHTOB, METAJUINYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO Irpynmnam M nepuojaM. 3HadueHue [lepuommyeckoro 3akoHa u
[lepnoanueckoil CUCTEMBI XMMHMUYECKUX JJIEMEHTOB JJI Pa3BUTHS HaykKu W mpaktuku. [l M.
MeHeneeB — y4€HBIN U TpaKJaHUH.

Xumuueckas CBSI3b. KoBanentHas (monsipHast U HENoJIsIpHas ) CBSI3b.
DIIEKTPOOTPULIATENIBHOCTh XUMHUECKUX 3JIEMEHTOB. MIOHHAsI CBA3B.

Crenenp okucinenuss. OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE peakiuu. [Iponecchl okucieHns
1 BOCCTaHOBJICHMS. OKHACIUTEIN U BOCCTAHOBUTEIH.

XUMUYECKUN D3KCHEPUMEHT: HU3y4eHHe OOpa3lloB BELIECTB METAIJIOB U HEMETAIJIOB;
B3aMMOJICIICTBHE THAPOKCUIA IMHKA C pAaCTBOPAMM KHUCJIOT U IIEJIOYEH; TPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPHl  OKUCIUTENbHO-BOCCTAHOBUTENBHBIX — peakluil  (ropeHue,
peaKIu Pa3IoKeHUsI, COSTUHECHHUS ).

MexnpeamMeTHblie CBA3H

Peanu3anuss MeXnpeaMETHBIX CBsI3€ld IMPU U3yYEHUH XHMHM B 8 KJIacc€ OCYLIECTBISAETCS
yepe3 HCHOJb30BaHME KaK OOLIMX eCTECTBEHHO-HAYYHBIX TMOHSITHH, Tak M IOHSITHH,
SABJISIIOLNAXCS CHCTEMHBIMU JIJIS1 OTACJIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO011ue ecTeCTBEHHO-HAay4HbIE MOHATHA: Hay4YHbIM (akT, TUIIOTE3a, TEOPUS, 3aKOH, aHAJU3,
CUHTE3, KiIaccuukanus, MNEepUOJNYHOCTb, HAOIIOJEHUE, SKCIEPUMEHT, MOJAEIUPOBAHUE,
U3MEPEHUE, MOJIENb, SIBJIICHHE.

®usuka: Marepus, aToM, OJJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHJ, H30TOIIHI,
pPaMOaKTUBHOCTb, MOJIEKYJIA, 3JIEKTPUYECKUU 3apsll, BELIECTBO, Tell0, 00bEM, arperaTHoe
COCTOSIHUE BEIIeCTBa, I'a3, (pU3MYeCKHe BEITWYUHBI, €IUHULBI U3MEPEHUs, KOCMOC, TUIaHETHI,
3BE&3161, ComHILE.

buonorus: hoTocunTes, apixanue, ouocdepa.



['eorpadus: atmocdepa, rugpocdepa, MUHEPAIIbI, TOPHBIE TOPOIBI, MOJIE3HBIE HCKOTIAeMBbIE,
TOIUTMBO, BOJHBIC PECYPCHI.

9 KJIACC
BemecTBo M XuMHYecKasi peakuus
[lepnognueckuii  3akoH.  Ilepmoamueckass ~ cucremMa  XMMHYECKMX  DJIEMEHTOB

. . MenpaeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHHHM CBOMCTB XMMHYECKHX
AJIEMEHTOB MEPBBIX TPEX MEPUOJOB, KaJMs, KaNbIUS U UX COCAUHEHHH B COOTBETCTBUU C
MOJIO)KEHUEM 3J1eMEeHTOB B lleproanueckoii cucteMe U CTPOCHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHUAbl XUMHYECKOW CBSI3U. THIBI KPUCTAJUIMYECKHX PEIIETOK,
3aBUCHMOCTb CBOMCTB BEIIECTBA OT THUIIA KPUCTALUINYECKOW PEIIETKHM W BUJA XUMHUUYECKOU
CBS3H.

Knaccudpukanuss M HOMEHKIAaTypa HEOPraHWYECKHMX BeEIIEeCTB (MEXIyHapoAHas H
TpUBUAJbHAs). XHUMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIMXCS K pa3IMYHbIM KJaccam
HEOpPraHMYECKUX COeIMHEHUN, TeHEeTUYEeCKas CBsI3b HEOPTraHUYECKUX BEILIECTB.

Knaccudukanuss XMMHUUECKUX peakUuid MO pa3Iu4HbIM MpHU3HaKaM (10 YUCIY U COCTaBy
YYacTBYIOIIMX B pEaKUUU BELIECTB, MO TEIUVIOBOMY 3(PQeKTy, MO HU3MEHEHHUIO CTeleHei
OKHUCJICHUS XUMHYECKUX 3JIEMEHTOB, IO OOPaTUMOCTH, MO YYACTHIO KaTajau3aropa). DK30- U
SHIOTEPMHUUYECKHE PEaKLIUU, TEPMOXUMHUUECKHE YPAaBHEHUS.

[Tonsitue o ckopoctu xummyeckoil peakuuu. IloHsarne o6 0OpaTUMBIX M HEOOPATHUMBIX
XUMHUYECKHX peakuusax. [IoHsATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. llonstue o
XUMHYECKOM paBHOBecHH. DaKTOpbI, BIHUAIONIMNE HA CKOPOCTb XUMHUYECKOW pEaKIuu Hu
MOJIO)KEHUE XUMUYECKOTO PAaBHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE ~ PEaKUMU, JJIEKTPOHHBIA OalaHC OKHUCIUTEIbHO-
BOCCTaHOBUTENIbHON peakiuu. CocTaBieHHE ypaBHEHUN OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakuuii ¢ UCIIOJIb30BAHUEM METO/1a AIEKTPOHHOTO OajaHca.

Teopust JIEKTPONTUTUYECKON TUCCOLMAIMUA. DJIEKTPOIUTHl U HEAJIEKTPOJUTHL. KaTuoHsl,
aHUOHBI. MexaHu3M JMCCOLMAlUU BEUIECTB C Pa3IMYHBIMU BUJAMH XUMHUYECKOH CBS3H.
Crenens aucconuanuu. CHIbHBIC U Ca0bIe SJIEKTPOJIUTHI.

Peakunu moHHoro oOMeHa. YcCJOBHUS MPOTEKAaHUS peaklUUid MOHHOTO OOMEHa, IMOJIHbIE U
COKpallléHHbIE MOHHBIE YpaBHEeHUs peakuuil. CBONCTBa KUCIIOT, OCHOBAaHUW U COJEil B CBeTe
MpeacTaBiIeHu 00 3JIEKTPOIUTHYECKONW nucconuanuu. KadecTBeHHbIE peaklUd HAa HOHBIL.
[TonsiTHE O TUAPOIU3E CONEH.

XUMUYECKUN HKCHEPUMEHT: O3HAKOMIIEHHE C MOJEISIMHU KPUCTALIIMYECKUX PEIIETOK
HEOPraHMYECKHX BEIIECTB — METAUIOB W HEMETauloB (rpaduTa M anMasa), CIOKHBIX
BEILECTB (XJIOpUJa HATPUs); UCCIIEIOBAHUE 3aBUCUMOCTU CKOPOCTH XMMHYECKOW peakiuu OT
BO3JICHCTBUSA Pa3INYHbIX (DAKTOPOB; UCCIIEIOBAHUE AIIEKTPOIPOBOAHOCTH PACTBOPOB BEUIECTB,
mpouecca  JUCCOLUMALMU  KHCIOT, MIejdoyedl W cojied  (BO3MOXKHO  HMCIOJB30BAHUE
BUJIEOMATEpPHUAJIOB); MPOBEACHUE OMBITOB, UJUTIOCTPUPYIOIIMUX MPU3HAKU MPOTEKAHUS peaKLnii
MOHHOTO oOMeHa (oOpa3oBaHuEe oOcajka, BBIJCICHUE Ta3a, OO0pa30BaHME BOJbBI); OIBITOB,
WUTIOCTPUPYIOIIUX  IPUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIX — peakluil  (ropeHue,
peakuuu pasioKeHUs, COETUHEHHs); paclioO3HaBaHUE HEOPraHWYECKUX BEIIECTB C MOMOUIBIO
KAaueCTBEHHBIX PeakMii Ha MOHBI; PEelIEHUE IKCIIEPUMEHTAIbHBIX 3a/1au.

Hemertannbl u UX coeiUHEeHUA

O01as xapakTepucTuka ranoreHoB. OcoOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEPHbIE CTEIIEHU
okucienus. CTpoeHue u pU3nYecKue CBONCTBA MPOCTHIX BEIIECTB — rajOreHOB. XUMHUYECKUE
CBOICTBAa Ha MIpHUMepe XJopa (B3aUMOJEHCTBHE C METaJUIaMH, HEMETaJUIaMH, IIEJI0YaMHu).
XnopoBojopoa. ConsiHas KHCIIOTa, XWMUYECKHE CBOMCTBA, IOJIy4€HHUE, MpPUMEHEHHE.



JlelicTBUe XJIOpa U XJIOPOBOAOPOJA HA OpPraHM3M 4YeJOBeKa. BaxkHeilume XJIopuasl U HX
HaXO0XJICHHUE B MPUPO/IE.

OObmas xapakrepucTuka 53j1eMeHTOB VIA-rpynmbel. OcCOOEHHOCTH CTpPOEHHS aTOMOB,
XapaKTEepHbIE CTETIEHNU OKUCIICHHUS.

CrpoeHue u pu3nyecKkue CBOWCTBA MPOCTHIX BEUIECTB — KUCIOPOJA U Cepbl. AJUIOTPOIHBIE
MoaudUKaIIIU KUCIOpoJa U cepbl. XUMHYECKHUE CBOMCTBa cepbl. CepoBOIOPOJ, CTPOCHHE,
¢busznueckue M XUMHYECKHe CBoOicTBa. OKCHIbI Cepbl KakK MPEACTABUTENH KHUCIOTHBIX
okcuoB. CepHas KUCIIOTa, (PU3NUECKHEe U XMMHUYECKHE CBOMCTBA (00IIMEe KaK MpeacTaBUTeNs
Kjlacca KHUCIOT M crnenuduyeckue). XUMHUECKHE peaklMH, JieXallue B OCHOBE
MIPOMBIIIIJIEHHOTO crocoba moiydeHus cepHoil kuciotbl. Ilpumenenune. Conu cepHoit
KHUCIIOTHI, KayecTBEHHasi peakuusi Ha cyibdar-uoH. Haxoxnenue cepbl U €€ coeMHEHUHN B
npupoae. XUMUYECKOE 3arpsi3HEHUE OKPYKAIOIIeH cpelbl COeAMHEHUSIMH Cepbl (KUCIOTHBIC
JOX M, 3aTpsI3HEHNE BO3/lyXa U BOAOEMOB), CIIOCOOBI €ro MpeJOoTBpaLICHUS.

OOmas xapaktepucTuka »35eMeHTOB VA-rpymnmbl. OcCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTEepHbIE CTEIIEHNU OKUCIICHHUS.

A3OT, pacmpocTpaHeHHe B MpHUpoje, (U3MUecKne M XUMHUYecKue cBoicTBa. Kpyroropot
a3oTa B mpupoje. AMMHAK, ero (u3MUecKkue M XHUMHUYECKHE CBOWCTBA, MOJIyYEHHUE U
npumeHenre. Coiu aMMOHHMS, HUX (U3NYECKHE W XHMMHUYECKHE CBOWCTBA, MpPUMEHEHHE.
KauecTBeHHas peakuus Ha MOHBI aMMOHHS. A30THasl KUCJIOTA, €€ MojdyueHue, Gu3nyeckue u
XUMHYECKHE CBOMCTBa (00IIME Kak IMpeACTaBUTENs Kjacca KHUCIOT U creuupuueckue).
Hcnonp3oBaHne HUTPATOB M COJEH aMMOHHMS B KayeCTBE MUHEPAJIbHBIX YAOOpEHMII.
XUMUYECKOe 3arpsi3HEHHUE OKpYyXkKalouleil cpeabl COSAMHEHHSIMH a30Ta (KUCIOTHBIE MOXKIM,
3arpsi3HEHUE BO3/yXa, OYBHI U BOJIOEMOB).

dochop, amnorponnsie Monupuxanuu pocdopa, GuzNUECKHEe U XUMHUYECKHE CBOMCTBA.
Oxcua pocdopa(V) u dhochopnas kucnora, puznyeckre 1 XUMHIECKUE CBOWCTBA, TTOJTyUCHHE.
Hcnonb3oBanue GocdaroB B kKauecTBE MUHEPAIbHBIX YAOOPEHUH.

Oobmas xapakrepuctuka dsjgeMeHToB [V A-rpynmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapaKTEepHbIE CTETIEHU OKUCIICHHUS.

VYrnepon, amioTporHble MOAM(UKALWU, pPAacIpOCTpaHEHUWE B TMPUPOJE, (PU3NYECKUE HU
XUMHUYEcKHe cBoiicTBa. Ancopouus. Kpyrosopot yriaepoaa B npupoae. OKcuabl yriepoaa, ux
¢dusznueckue M XMMHUYECKHE CBOICTBA, [EHCTBHME Ha JKUBbIE OpPraHU3MBbI, MOJyYEHUE
Y TIPUMEHEHHE. JKOJOTUUECKHE TPOOJIeMBbl, CBs3aHHBIE ¢ okcuaoMm yriepona(lV); rumoresa
r7100aJTbHOTO MOTEIJIEHUSI KIIMMaTa; MapHUKOBBIN 3 dekT. YroapHas KUCIOTa U €€ COJu, UX
¢bu3nueckre U XUMUYECKUE CBOMCTBA, NOJyueHue U npumeHeHue. KauecrBeHHast peakuus Ha
KapOoHaT-uoHbl. Mcnonb3oBaHue KapOOHATOB B OBITY, MEAMILIHMHE, NPOMBIIIJIEHHOCTH U
CEIbCKOM XO35HCTBE.

[lepBoHauanbHble MOHATHS 00 OPraHUYECKHUX BEIIECTBAX KAaK O COCAMHEHHUSAX YIIepoja
(MeraH, 3TaH, STWUJIEH, AalleTWJIEH, ATAaHOJ, TJIMLUEPHH, YKCycHas kuciora). Mx coctaB u
xuMuueckoe crpoeHue. IloHsTe O OHOJIOTrMYECKHM Ba)KHBIX BEILIECTBAxX: >KHUpaX, Oenkax,
yIIeBOAaX — M MX POJM B KU3HU 4ejoBeka. MaTepuanbHOE €IMHCTBO OPraHUYECKUX U
HEOPraHMYECKUX COeIMHEHUN.

Kpemuuii, ero ¢usmueckue M XMMHUYECKHE CBOWCTBA, IIOJyYE€HHE M MPUMEHEHHE.
Coenunenuss kpemHusi B mpupone. OOmume mnpexacraBieHuss o6 oxcunae kpemHus(IV) u
KpeMHueBo# kuciote. CHIMKaThl, UX UCHOJIb30BAHUE B OBITY, MEAUIIMHE, TPOMBIIIJIEHHOCTH.
Baxneiiimme ctpouTenbHble MaTepuaibl: KepaMUKa, CTEKIIO, LIEMEHT, OETOH, KeJle300€TOH.
[IpoGnembl 6€30MaCHOT0 UCIIOJIb30BAHUS CTPOUTENbHBIX MaTEPHAJIOB B MOBCEAHEBHON KU3HU.

XUMUYECKUN DSKCHEPUMEHT: H3y4YeHHE OOpa3ll0B HEOPraHMYEeCKUX BEIIECTB, CBOICTB
COJITHOM KHUCIJIOTBI; MPOBEJCHHE KAaYECTBEHHBIX pEaKklUUid Ha XJIOPUJ-MOHBI M HaOIO/IEHUE



MPU3HAKOB WX MPOTEKAHHS; OMBITHI, OTpaxkarone (U3NIECKHe W XHUMHUYECKHE CBOWCTBA
TaJIOTEHOB U UX COEMHEHHH (BO3MOKHO MCIOJb30BAHHE BUAEOMATEPHUAIIOB); O3HAKOMIIEHUE C
oOpasiamMu XJ0puaA0B (TAJIOTEHUIOB); O3HAKOMIIEHHE ¢ 00pa3iaMu cephl U €€ COeTMHCHUSMU
(BO3MOXHO MCIOJIb30BAHUE BUACOMATEPUATIOB); HAOMIOIEHUE MpoIiecca OOyTIUBaHUS caxapa
Mo JCHCTBUEM KOHIICHTPUPOBAHHOW CEPHOM KHUCIOTHI, HU3YYEHHE XUMHYECKHUX CBOMCTB
pa30aBiIeHHONW CEpHOM KHUCIOTHI, MPOBEACHHE KAYECTBEHHOM peakuuu Ha cyiab(haT-uoH M
HaOJto/IeHre MpHU3HaKa e€ MpOTEeKaHUs; O3HaKoMJIeHHEe ¢ (U3MUYECKHMMM CBOMCTBaMHU a3o0Ta,
dbocthopa u ux coeauHeHUN (BO3MOXHO HCIOIB30BaHUE BHUJECOMATEPHAIOB), OOpaslamMu
a30THBIX W (GoCchHOPHBIX yAOOpPEHUH; MOJTydYeHHE, COOMpaHUE, paclo3HaBaHUE W H3YyUYCHHE
CBOMCTB aMMHaka; MPOBEJCHHE KAYECTBEHHBIX PEAKIUi Ha MOH aMMOHHUS M (ocdaT-uoH U
W3yYeHHWE TPU3HAKOB HMX NPOTEKAaHHWS, B3aUMOJACHCTBHUE KOHIIEHTPUPOBAHHOW a30THOM
KHUCIIOTBl C MeJpl0 (BO3MOXHO HCIIOJNb30BaHUE BHIEOMATEPUAJIOB); H3yuy€HUE MoOAenen
KPUCTAJUNIMYECKUX PEIIETOK anmasza, rpagura, (QysuiepeHa; O3HAKOMIIEHHE C IPOLecCOM
aZcopOIMu PacTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIVIEM M yCTPOMCTBOM MPOTHMBOTa3a;
MoJiyueHue, coOupaHue, paco3HaBaHUE U W3yUYEHHE CBOWCTB YIJIEKHCIIOTO rasa; MpoBelIeHUE
KaueCTBEHHBIX peakiuii Ha KapOoOHAT- M CHJIMKAT-UOHBI W M3y4YCHHE MPU3HAKOB HX
MPOTEKAHUS; O3HAKOMJICHHE C TMPOAYKIMEH CUIUKATHOM TMPOMBIIIJICHHOCTH; PEIICHHE
AKCIIEPUMEHTAIBHBIX 33/1au 10 TeMe «BakHelIne HeMeTauIbl U UX COSTUHEHUS.

MeTaJuibl U UX COeTUHEHM I

OO0mras XapakTepUCTHKAa XHUMHYECKUX JJIEMEHTOB — METaUIOB Ha OCHOBAaHMM HUX
nonoxxkenus B Ilepuomnueckoit cucreme xumuueckux siaeMeHToB . . MenaeneeBa wu
ctpoeHusi aroMoB. CrTpoeHue MetayuioB. MeTanmnuyeckass CBSI3b W MeTaJUIMYecKas
KpUCTAJTUNYECKAs PEMIETKA. DICKTPOXUMHUYECKUHN psll HAPsDKeHUH MeTaoB. dusnyeckue u
XUMUYECKHE CBOMCTBa MeTauioB. OOmmue crocoObl ToiyueHus MeTamwioB. lloHstue o
KOPpO3UU METAJIJIOB, OCHOBHBIE CIOCOOBI 3alIUTHl UX OT Koppo3uu. CruiaBbl (CTalib, YyTyH,
TIOPATIOMUHUM, OPOH3a) U UX PUMEHEHUE B ObITY U MPOMBIIIUIEHHOCTH.

[Ilenouneie MeTauibl: MoNOXKeHUE B llepruoanyeckon cucteMe XUMHUYECKUX 3JIEMEHTOB /1.
W. MenzeneeBa; CTpO€HUE WX aTOMOB; HaxokJeHUe B mpupoje. Puznueckre U XUMHUYECKUE
cBoiicTBa (Ha mpuMepe HaTpusa W Kanus). OKCUAbl M THAPOKCHABI HATPUS W KaJlusl.
[IpuMeHeHue MEeT0YHBIX METAUIOB U MX COCTUHEHUH.

[I{erouyHO3EMENBbHBIE METAIBI MATHUM W KaJbLM: TION0KeHue B [lepuoanyeckoil cucreme
xuMmuyeckux aneMeHToB [[. . MenneneeBa; cTpoeHME MX aTOMOB; HAXOXKJIEHUE B IPUPOJE.
dusnueckue U XMMUYECKUE CBOMCTBA MarHus U Kaiblus. BakHeWine coeTMHEHHS KalbIHs
(oxcum, ruapokcu, conn). KECTKOCTh BOJBI U CIIOCOOKI €€ yCTpaHEeHHUS.

Amromunuii: nonoxenue B Ilepuogumueckoid cucreme XuMHYecKux daeMeHToB [J[. U.
MemnzeneeBa; cTpoeHHE aToMa; HaXoXAeHue B npupojie. Duzndyeckue 1 XMMHUYECKUE CBOWCTBA
amroMuHus. AMGOTEpHBIC CBOMCTBA OKCHUJIA U THAPOKCH/IA aTFOMUHUS.

Kenezo: mnonoxenne B Ilepuoguueckoid  cucTeMe€  XMMUYECKHUX  DJIEMEHTOB
. 1. MenaeneeBa; CTpoeHHE aToOMa; HaxoxkAcHUE B mnpupone. Pusndeckue U XUMHUUYECKUE
cBoiicTBa xene3a. Oxcuapl, ruapokcuasl u comu xene3a(ll) u sxenmesa(Ill), mx cocras,
CBOICTBA U MOJIyYEHHUE.

XUMUYECKUN DKCIEPUMEHT: O3HAaKOMJIEHWE C o0pa3llaMd METaUIOB W CIUIaBOB, HX
¢bu3nuecKUMHU CBOWCTBAMM; M3yY€HUE PE3yJIbTaTOB KOPPO3UU METaIOB (BO3MOXKHO
WCIOJIb30BaHNE BUJEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOACHCTBUS OKCHUIA KalbLUUSI U
HaTpusl € BOJOW (BO3MOXKHO HCIIOJIb30BAaHUE BHUIEOMATEPHANIOB); HCCIEJOBAaHHE CBOWCTB
KECTKOM BOJIBI; Tpollecca TOpeHus: XKeje3a B KUCIOpoje (BO3MOKHO HCHOJIb30BaHUE
BHJICOMATEpHaJIOB); MPU3HAKOB MPOTEKAHMUS] KAYECTBEHHBIX pEaKIMii Ha HMOHBI (MarHus,
KaJIbIMs, alfoMuHuA, 1MHKa, xene3a(ll) u xenesa(Ill), memu(Il)); nHabnrogeHue u onucaHue



MPOIIECCOB  OKpAaIIMBAaHHUS IUJIAMCHHM WOHAMH HATpUsA, Kajdusg ¢ Kaablus (BO3MOXHO
WCIIOIb30BaHUE BHUIACOMATEPUATIOB); UCCieAOBaHUE aM(pOTEPHBIX CBOWCTB THIPOKCHIA
ATIOMUHUS ¥ THAPOKCHUIA IMHKA; PEIICHUE YKCIIEPUMEHTAIBHBIX 3a7a4 1o TeMe «BakHeine
METaJIJIbl U UX COCAUHEHUS.

XHMHUSA ¥ OKpYsKalolas cpeaa

HoBrie marepmanbl W TexHojoruu. BeiectBa W maTepHayibl B TOBCEIHEBHOM KU3HHU
YyeJoBeKa. XUMUS U 3I0pOBbE. be3onmacHOe UCTIO0JIb30BaHUE BENIECTB U XUMUYECKUX PEAKIIMI
B ObITy. [lepBast moMoIIs IPH XUMHUYECKUX OKOTax M oTpaBiieHHsX. OCHOBBI 3KOJIOTHYECKOMN
IPaMOTHOCTUA. XUMHUYECKOE 3arps3HEHUE OKpPYXKaWIIeH cpeasl (mpeneiabHas AOMyCTUMAs
koHueHTpanus Bemects — [1JIK). Pois Xxumun B penieHnu 3K0JI0THIECKUX TPOOIeM.

[IpuponHbIle MCTOYHUKHU YTIEBOAOPOAOB (yroiib, MPUPOIHBIN ra3, He(PTh), MPOAYKTHI UX
nepepadboTKH, UX POJIb B OBITY ¥ IPOMBIIIUICHHOCTH.

XUMHYECKUN DKCIIEPUMEHT: U3ydeHue oOpasIioB MaTEepHaNOB (CTEKJIO, CIUIaBbl METAJIOB,
MOJINMEPHBIE MaTEPHAIbI).

MexnpeamMeTHblie CBA3H

Peanuzamus MeXnpeIMETHBIX CBSI3€M MpPH U3YYEHWU XUMHH B 9 Kjlacce OCYIIECTBIISETCS
yepe3 MHCMOJb30BaHWE KaK OONIMX €eCTeCTBEHHO-HAYYHBIX TMOHSATHUM, TaK U TOHSTHH,
SIBJISTIOIIUXCS. CUCTEMHBIMU JUIsl OTACNBHBIX MPEIMETOB €CTECTBEHHO-HAyYHOTO IIMKIIA.
Peanuzarus MeXIIpeIMETHBIX CBS3CH P U3YYCHUH XUMHUH B 9 KJlacce OCYIIECTBIISIETCS Yepe3
WCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHSATHUM, TaK M TOHSATUH, SBIISIONIAXCS
CHUCTEMHBIMU ISl OTJICTLHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IHKJIA.

OO01me ecTeCTBEeHHO-HAYYHbIC TTOHSATUS: HAYYHBIN (haKT, TUIIOTE3a, 3aKOH, TEOpHUS, aHAJIU3,
CUHTE3, KiIaccuduKaius, MNEePUOJUYHOCTh, HAOTIONEHHE, SKCICPUMEHT, MOJEIUPOBAHUE,
HU3MEpPEHHE, MOJIETh, SIBJICHUE, TAPHUKOBBIN 3PHEKT, TEXHOJIOTHS, MaTepUATIBI.

dusuka: wmarepusi, aToMm, OJJIEKTPOH, TMPOTOH, HEUTPOH, HOH, HYKIHJA, H3O0TOIIHI,
PaIMOAaKTUBHOCTh, MOJIEKYJa, OJJICKTPUYCCKUM 3apsj, TMPOBOJHUKH, TOJYIPOBOJIHUKH,
IUDIIEKTPUKU, (DOTOIJIEMEHT, BEIIECTBO, TEJIO, 00BbEM, arperaTHOEe COCTOSIHHE BEIleCTBa, Ias3,
pacTBOp, PacCTBOPUMOCTh, KPUCTATMYECKAss PEIMIETKA, CIUIaBbl, (U3UYECKUE BEITUYHUHBI,
EAVHUIBI U3MEPEHHUs, KOCMHUYECKOE MTPOCTPAHCTBO, IIAHETHI, 3BE3/TbI, COJIHIIE.

buonorus: ¢otocunTe3, apixaHue, Ouocdepa, 3KOocUCTEMa, MUHEpANbHbIE YIOOpEHMS,
MHUKPO3JIEMEHTHI, MAaKPO3JIEMEHTBI, MUTATEIILHBIC BEIIECTRA.

['eorpadus: atmocdepa, rugpocdepa, MUHEPAIIbI, TOPHBIE TOPOJIBI, MOJIE3HBIE HCKOTIAeMBIE,
TOIUJTUBO, BOJAHBIC PECYPCHI.

IIJTAHUPYEMBIE OGPA30OBATEJIbHBIE PE3YJIBTATHI

Nzyuenne xumuu B 8-9 Kitacce HampaBieHO Ha JOCTHXKCHHE OOyYarOITUMUCS JTUYHOCTHBIX,
METanpeIMETHBIX U MPEIMETHBIX Pe3yJbTaTOB OCBOCHHS yUeOHOTO MpeaMETA.

JINMUHOCTHBIE PE3YJIBTATEI

JIn4HOCTHBIE pPE3yJabTaThl OCBOCHHS IPOTPaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHUS
JOCTUTAIOTCS B X0J/I¢ O0YYCHHUS XUMHUHU B JIMHCTBE YUCOHOW M BOCITUTATEIHLHOM ICATCILHOCTH
Opranusaniid B COOTBETCTBUU C TPAJAUIHUOHHBIMA POCCUHUCKUMH COIMOKYJIbTYPHBIMH U
JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMHU, TMPUHATHBIMH B OOIIECTBE TMpaBWJIAMU M HOPMaMHU
MOBEICHUSI M CIOCOOCTBYIOT MpoIleccaM CaMOTIO3HAHUS, CAMOPA3BUTHS W COLUAIHA3ALNNN
oOydJaronumxcsi.

JIMYHOCTHBIC PE3yJIBTATHI OTPAXKAOT CPOPMUPOBAHHOCTH, B TOM YHUCJIC B YaCTH:

[TaTprOTHYECKOTO BOCTIMTAHHS



1) HEHHOCTHOTO OTHOLIEHUS K OT€UECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAYYHOMY
HaCJIeIMI0, MOHUMAaHUS 3HAYEHUS XUMHYECKOW HAayKH B >KM3HM COBPEMEHHOTo OOIIecTBa,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHON MHQOpMalLMel O MepeOBbIX TOCTHXKEHUIX U OTKPBITUAX
MHUPOBOW M OTE€UYECTBEHHOW XMMHUHU, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 yCTpOMCTBE
MUpa 1 00IeCTBa;

['paxxmaHCKOTrO BOCIIMTaHUSA

2) mpeAcTaBlIEHHS O COLMAJIBHBIX HOPMaxX M MpaBUaX MEXJIMYHOCTHBIX OTHOIICHHUH B
KOJUIEKTUBE, KOMMYHHUKATHUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOW, Yy4eOHO-
HCCIIeIOBATENbCKOM, TBOPYECKOM W JPYyrMX BHJAX JAESITENbHOCTH; TOTOBHOCTH K pa3HO-
00pa3HOil COBMECTHOM IEsTENbHOCTU MPU BBHIMOJIHEHUH y4eOHBIX, MMO3HABAaTENIbHBIX 3aj]ad,
BBINIOJITHEHUM XUMHUYECKUX AKCIIEPUMEHTOB, CO3JaHUM Y4EeOHBIX MPOEKTOB, CTPEMIICHHUS K
B3aMMOIIOHUMAHUIO U B3aMMOIIOMOIIM B MpoLecce 3TON yuyeOHOU AESITeIbHOCTH; TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJEHHWE W MOCTYIKH CBOMX TOBApHILEH C MO3ULUU HPABCTBEHHBIX U
MPaBOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

LleHHOCTH HAYYHOI'O MMO3HAHUS

3) MHpPOBO33PEHYECKUX TMPEACTaBICHUNA O BEIIECTBE U XUMHUYECKOHW peakivH,
COOTBETCTBYIOUIUX COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU M COCTABJISIOLIUX OCHOBY IS
MOHUMAaHMUs  CYIIHOCTHM HAy4yHOM KapTUHBI MHpa; MpeACTaBlIeHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHSI MIPUPObI, B3aUMOCBS3SIX YeJIOBEKa C MPUPOJAHOM cpeaoi, O poiu
XUMHH B IO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

4) mo3HaBaTeIbHBIX MOTHMBOB, HANpPABJICHHBIX Ha IMOJyYEHHE HOBBIX 3HAHUU MO XMMHH,
HEOOXOAUMBIX ISl 0OBICHEHUST HAOII0JaEMBIX IIPOLIECCOB U SIBJICHUM;

5) mo3HaBaTeIbHOM, MHPOPMAIIMOHHON U YUTATENbCKOM KyJIbTYpbl, B TOM YHUCJIE HaBBIKOB
CaMOCTOSITEIbHOW pabOThl ¢ y4eOHBIMH TEKCTaMH, CIPABOYHOM JIUTEpaTypoid, JOCTYHNHBIMU
TEXHUYECKHUMH CPEJCTBAaMU UH(OPMALIMOHHBIX TEXHOJIOTUH;

6) uHTEepeca K 0OyYEHHIO M TTO3HAHMIO, JT0003HATEIILHOCTH, TOTOBHOCTH U CITOCOOHOCTH K
caM000pa30BaHMIO, TPOEKTHON U MCCIIEIOBATEIbCKON A€ATEIbHOCTH, K OCO3HAHHOMY BBIOODY
HaIPaBJICHHOCTU U YPOBHS 00yuUeHUs B JalbHEHIIEeM;

dopMUpPOBaHUS KYJIBTYPbI 370POBbS

7) oOco3HaHUs IIEHHOCTU >KM3HU, OTBETCTBEHHOTO OTHOILIEHUS K CBOEMY 3I0pOBBIO,
YCTAaHOBKM Ha 3J0pPOBBIA 00pa3 >KW3HH, OCO3HAHUS MOCIEACTBUN U HENPUATHUS BPEAHBIX
MpUBBIUEK (yHOTpEOJIEHUsI alKOrojsl, HAPKOTUKOB, KypeHHs), HEOOXOAUMOCTU COOJIIOIECHHUS
npaBuil OE30MACHOCTH MpPH OOpaIleHHH C XUMUYECKMMH BEleCTBAMHU B OBITY M peabHOU
KHU3HU;

TpynoBOro BOCIUTaHU

8) nHTepeca K MPaKTUUECKOMY U3YUYEHHIO MPOQECCHl U TpyJla pa3IudyHOIo poja, yBaKEHUE
K TpyAy W pe3yibTaTaMm TpPYAOBOW JeSATEIbHOCTH, B TOM YHCJIE HAa OCHOBE NPUMEHEHHUS
MpEeIMETHBIX 3HAHMM 1O XUMHUHU, OCO3HAHHOIO BbIOOpa WHAMBHUAYAIbHOW TPaeKTOPUU
MPOJOJKEHHUsT 00pa3oBaHUsl C Y4ETOM JIMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XHMMHH,
OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEN; yCNeHON MpodecCHOHANBHON NeATeIbHOCTH U
pa3BUTHSI HEOOXOAUMBIX YMEHUMN; TOTOBHOCTH aJIalITUPOBATHCS B MPO(EeCCHOHAIBHOM Cpeie;

DKOJIOTMYECKOTO BOCITUTAHUS

9) skonoruyecku 11e1ecoo0pa3HOro OTHOLIEHUS K NPHUPOJEe KaK MCTOYHUKY >KM3HM Ha
3emiie, OCHOBE €€ CYIECTBOBAHHUSA, IOHUMAHUS LIEHHOCTH 30pPOBOTO M Oe3omacHoro obpasa
KU3HU, OTBETCTBEHHOI'O OTHOIIEHHUS K COOCTBEHHOMY (HU3UYECKOMY U ICHUXUYECKOMY
3JI0pPOBBIO, OCO3HAHUS LIEHHOCTH COOJIIO/IEHUSI TIPaBHJI OE€30MaCHOTO MOBEIEHUs pU paboTe ¢
BEILECTBAMH, a TAK)XKE B CUTyallUsX, YIPOKAIOIIHUX 3JOPOBBIO U KU3HU JIOCH;



10) crmocoOHOCTH TMPUMEHSTH 3HAHUS, MOJTydyaeMble MPU W3YUYCHUH XUMHH, JJISI PEIICHUS
3a/1a4, CBSI3AHHBIX C OKPYKaIOIIEH MPUPOJHOU CPEIO, MOBBIIMICHUS YPOBHS HKOJOTHYECKOU
KYJbTYpPBbI, OCO3HAHUSI TJIO0AIBHOTO XapaKTepa AKOJOTHYECKUX MPOOJIeM U MyTeH UX pEeIIeHUs
MOCPECTBOM METOJIOB XUMUHU;

11) 2KOJOTHYECKOTO MBIIUICHHUS, YMEHHS PYKOBOJCTBOBAaTHCS MM B T03HABATEIIbHOM,
KOMMYHUKATUBHOMN Y COLIMAIIbHOM MPAKTHUKE.

METAIIPEAMETHBIE PE3VYJIBTATBI

B cocraBe MeranpeaMETHBIX pe3yJbTaTOB BBIIEISIOT 3HAYUMBble A (POpMHUpPOBaHUS
MHUPOBO33pEHHUsI 00IIEHAaYyYHbIE MOHATUSA (3aKOH, TEOPHsl, MPUHIIUI, THI0TEe3a, (HaKT, cCUCTeMa,
MpOLECC, SKCHEPUMEHT U JIp.), KOTOPblE MCIOIb3YIOTCS B €CTECTBEHHO-HAYUHBIX Y4YEOHBIX
IpeaMeTax M MO3BOJISIOT Ha OCHOBE 3HAHUM U3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE
O IIeJIOCTHOW HAay4yHOW KapTHUHE MHpa, M YHHUBepcaJbHble Yy4yeOHble JeCTBUS
(mo3HaBaTeNbHblE,  KOMMYHUKAaTHBHbIC,  PETryJSTHUBHbIE),  KOTOphle  0OECrne4YrBaroOT
dbopMUpOBaHHME TOTOBHOCTM K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M  OCYILECTBIICHUIO
y4eOHOU eATeTbHOCTH.

MertanpenMeTHble  pe3yibTaThl OCBOEHHS 00pa3oBaTEIbHOM MpPOrpaMMbl MO XHUMHUH
OTpakaroT OBJIaJICHUE YHUBEPCATbHBIMU MTO3HABATEILHBIMU JIEHCTBUSAMH, B TOM YHCIIE:

ba3oBbpIMU JTOTHYECKUMU ACHCTBUSIMU

1) ymeHueM HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJIEHUS MPU OCBOCHHM 3HAHUM:
pacKkpblBaThb CMBICT XMMHYECKMX MOHATUNA (BBLACNATH MX XapaKTepHble MPHU3HAKH,
yCTaHaBJIMBATh B3aUMOCBSA3b C IPYTUMU MOHITHSIMU), UCTIONIb30BATh MOHATHS ISl OObSICHEHUS
OTJIENbHBIX (DAKTOB M SBJICHWN; BHIOMpATh OCHOBAaHUS M KPUTEPUU IJIs KiIaccUPHUKAUU
XUMHYECKHX BELIECTB M XMMHMYECKHUX PEaKIUi; YCTaHaBIMBATh MPUYUHHO-CIIECTBEHHBIC
CBSA3M MEXIy OOBEKTaMHM H3YYEHHS; CTPOUTH JIOTUYECKUE paACCYKICHUS (MHAYKTHUBHBIE,
NENyKTUBHBIE, I10 AHAJIOTUH); JEIaTh BEIBOABI U 3aKIIOYECHNUS;

2) yMEHHMEM NPHUMEHSTh B MpoLiecce MO3HAHMS MOHATHUS (IPEAMETHBIE U METalpeIMETHBIE),
CUMBOJINYECKHE (3HAKOBBIE) MOJENIM, UCIOJb3yeMble B XHMHH, MPEOOpPa3OBbIBATH LIUPOKO
MpUMEHsIEMbIE B XUMUU MOJIEbHbIE MTPEACTABIICHNS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XUMHUYecKass (QopMmysia U YypaBHEHHE XHMHUYECKOW pEaKIUd — IpU pPEHIeHUH Yy4eOHO-
MO3HABATEJIbHBIX 3aJa4; C Y4YETOM OTHUX MOJENbHBIX MPEJCTABICHUM BBIABIATh U
XapaKTepU30BaTh CYLIECTBEHHbIE TPU3HAKN HU3y4aeMbIX OOBEKTOB — XMMHUYECKUX BEILECTB U
XUMHYECKHX PEaKIINil; BBIABIATH O0LIME 3aKOHOMEPHOCTH, TPUUNHHO-CIIEACTBEHHBIE CBS3H U
MIPOTUBOPEYXs B M3y4YaeMbIX IMPOLIECCAaX U SBICHUAX; MpeJiaraTb KPUTEPUH IJIs BBISIBICHUS
TUX 3aKOHOMEPHOCTEH M MPOTUBOPEUMIA; CAMOCTOSTEIbHO BHIOMpATh CHOCOO pelIeHus
yueOHOM 3ajaun (CpaBHMBAaTh HECKOJbKO BAapHAHTOB pEIICHMs, BBIOMpaTh Haubolee
MOAXOJAUIUHN C YYETOM CaMOCTOATEIBHO BBIJICJICHHBIX KPUTEPUEB);

bazoBrIMU HcciienoBaTEILCKUMHU IEUCTBUAMU

3) yMeHHEM HUCIOJIb30BaTh MOCTABJIEHHBIE BOMPOCH B KAUeCTBE MHCTPYMEHTa MO3HAHUS, a
TaKkK€ B KauyecTBE OCHOBBI JUIsl (POPMHUpPOBAHUS TUIIOTE3bl MO MPOBEPKE MNPABUIBHOCTU
BBICKa3bIBAEMBIX CYXICHUN;

4) nmpuobpeTeHue OmbpITa MO IJIAHUPOBAHMIO, OPraHU3alMUd U MPOBEICHUIO YUEHHYECKUX
HKCIIEPUMEHTOB: YMEHHE HaOMI0AaTh 32 XOJOM IpOLecca, CaMOCTOSTENbHO MPOTrHO3UPOBATH
€ro pe3yJabTaT, GopMyIUpOBaTh 0OOOOIIEHHS U BBIBOJIBI 110 PE3yJIbTaTaM IPOBEIEHHOTO OIBITA,
HCCIIeIOBaHUs, COCTABIATH OTYET O MPOAeTIaHHON paboTe;

PaGoroii ¢ unpopmanuei

5) ymeHueMm BbIOMpaTh, AHAIM3UPOBATH M HHTEPIPETUPOBATH MH(OOPMALMIO PAITUYHBIX
BUJIOB ¥ (OPM NpPEJCTaBICHUS, MOIYyYaeMYyI0 U3 Pa3HbIX MCTOYHHUKOB (HAy4YHO-IOIYJISIpHAS



JUTEpaTypa XUMHYECKOIO COJAEpX aHUs, CIpaBOYHbIE Tmocobus, pecypcbl HWHTepHeTa);
KPUTHUYECKH OLIEHUBATh MPOTUBOPEUUBYIO U HEIOCTOBEPHYIO HH(OPMALIUIO;

6) yMEHUEM PUMEHSATH Pa3INYHble METOJIbI M 3aMpPOChl IPU MOKUCKE U 0TOOpEe MHPOpMaLIUU
U COOTBETCTBYIOIIMX JaHHBIX, HEOOXOIUMBIX JUIsI BHIMOJHEHUS! YYeOHBIX U MO3HABATENIbHBIX
3aJa4  ONpeAeNEHHOro0 THIA; MNPUOOpPETeHHEe OmbiTa B  O0JIACTH  UCIOJIb30BAHUS
MH(OPMALIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJOTUH, OBJAJeHUE KyJIbTYpOll  aKTHBHOIO
WCIOJIb30BAHMS Pa3IMUYHbIX MOUCKOBBIX CHUCTEM; CaMOCTOATEIbHO BBHIOMPATh ONTUMAIbHYIO
dbopMy mnpezacTaBieHus MHGOPMALMHM W WUIIOCTPUPOBATH PEIIAEMbIE 3a/lauyd HECI0KHBIMU
CXeMaMH, JuarpaMmmaMu, ApyruMu opmMamu rpaduky U UX KOMOMHALUSAMU;

7) yMeHHeM HCTOJb30BaTh U aHAJIM3UPOBATH B Mpollecce YUEOHOW U HCCIeTOBATEIHCKOM
JESTeIbHOCTH HMH(POPMALMI0O O BIUSAHUM [POMBIIUIEHHOCTH, CEIbCKOTO XO34HCTBA U
TPAHCIIOPTA HA COCTOSHUE OKPYIKAIOILIEH MPUPOIHON CPEJIBL;

YHuBepcalbHBIMU KOMMYHUKATUBHBIMH JACHUCTBUSIMU

8) ymeHuweM 3aJaBaTh BOIPOCH (B XOJ€ JHaliora W/MIW JTUCKYCCHUH) MO CYIIECTBY
oOcyxaeMoil Tembl, (GOPMYJIHPOBAaTH CBOM TNPEIOKEHUS OTHOCUTENIBHO BBIIOJHEHUS
MPEJI0KEHHOM 3a1a4u;

9) npuoOpereHue oOmbITa NPE3CHTALMH PE3YJIbTATOB  BHIINOJHEHUS XHUMHUYECKOIO
JKCIIEpUMEHTa (J1a00paTOPHOTO OIMbITa, JTA0OPATOPHOM pabOThl MO MCCICIOBAHUIO CBOMCTB
BEIIIECTB, YUeOHOTO TIPOCKTA);

10) 3auHTEpecOBaHHOCTb B COBMECTHOM €O CBEpPCTHHKAMHM I[103HABATEIBHOM U
HCCIIeI0OBATENbCKOM JEATENbHOCTU MPU PELIEHWH BO3HUKAIOIIUX MPOOJIEM Ha OCHOBE y4€Ta
oOIIIMX MHTEPECOB W COTJIACOBaHUSA TMO3ULMKA (00CYyXACHUS, OOMEH MHEHUSMH, «MO3TOBBIE
IITYPMbI», KOOPJWHALMSA COBMECTHBIX JEWUCTBHM, ONpEeNIeHUEe KpPUTEPUEB IO OLEHKE
KauecTBa BHITIOJIHEHHOM paboThI U JIp.);

YHuUBEpCaATbHBIMU PETYJISATUBHBIMHU ACHUCTBUSIMHU

11) ymeHHeM CaMOCTOSATEIBHO OMNPENeNsITb UEeNH JAEATeNbHOCTH, IUIAaHUPOBATh,
OCYHIECTBJISITh, KOHTPOJIUPOBATH U NMPU HEOOXOUMOCTU KOPPEKTUPOBATH CBOIO JIEATEIBHOCTbD,
BBIOMpaTh Haubosiee 3(PheKTUBHBIE CIIOCOOBI pelieHrs Y4eOHBIX U MO3HaBaTeNIbHBIX 3ajad,
CaMOCTOSITEIBHO COCTAaBJISATh WJIM KOPPEKTUPOBATH IPEMIOKEHHBIM aITOPUTM JIECUCTBUN NpPH
BBINIOJIHEHUHU 3aJaHUN C y4€TOM TMOJyYEHHsS HOBBIX 3HAHUN 00 H3ydyaeMbIX OOBEKTaX —
BEILECTBAX M PEAKLUMSIX; OIEHUBATh COOTBETCTBUE IIOJYUYEHHOTO pe3yibTaTa 3asBICHHOU
eI,

12) ymeHueM HCHOJB30BaTh W aHAJIM3UPOBATH KOHTEKCTHI, MpEjiaraeMble B YCIOBHH
3aJIaHAMN.

ITPEAMETHBIE PE3VYJIbTATBI

B cocraBe mnpeAMETHBIX pE3yJbTAaTOB IO OCBOEHHUIO O005S3aTE€IbHOTO COAEpIKAHMS,
YCTAHOBJIEHHOTO JaHHOW MpUMEpHOW padoueid MporpaMMOM, BBIJACISIIOT: OCBOCHHBIC
oOydJaronuMucs Hay4yHbIE 3HAHUSA, YMEHHUS U CIOCOOBI JACUCTBUM, crenududeckue s
MpeIMETHON 005acTu «XUMHUSA», BUABI JIEATEILHOCTH MO MOJYYEHHUIO HOBOTO 3HAHUS, €ro
WHTEpIIpETAllY, TMPEeoOpa30BaHUI0 W TMPUMEHEHHUIO B Pa3IMUHBIX YYEOHBIX W HOBBIX
CUTYyalHsIX.

[IpenMeTHbIe pe3ynbTaThl OTpPakaOT CHOPMHUPOBAHHOCTH Yy OOYYAIOLIUXCS CIEAYIOLIUX
YMEHUM:

8 KUIACC

1) packpvieamsv cmwvici OCHOBHBIX XUMHUYECKUX TOHSATHN: aTOM, MOJIEKYJa, XHUMHUYECKHUI
AJIEMEHT, MPOCTOE BEIIECTBO, CJIOYKHOE BEIECTBO, CMECh (OJHOPOJHAs W HEOJHOPOIHAS),



BaJICHTHOCTb, OTHOCHUTEJIbHAs aTOMHAsI U MOJIEKYJIsIpHas Macca, KOJMYECTBO BEIIeCTBa, MOJIb,
MOJIIpHasi Macca, MaccoBasi J10JI1 XUMHUYECKOrO 3JIEMEHTa B COCIMHEHUH, MOJSPHBIA 00bEM,
OKCHJl, KHCIIOTa, OCHOBAaHHE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTENEHb OKHCIICHUS,
XUMHYECKas peakius, KiacCu(PpUKalus peakluii: peakliui COeAMHEHMSI, pEaKIIUU Pa3IoKeHHUs,
peakuuy 3aMelleHMs, PeaKIUu OOMEHa, 3K30- W SHIOTEPMHUYECKUE pEeaKlUU; TeTIOBON
s dexT peakiuu; AApo aToMa, dIEKTPOHHBIN CJIOW aToMma, aTOMHasi OpOUTalb, paanyc aToma,
XUMHYECKas CBsI3b, MOJSPHAS U HEMOJSpHAsl KOBaJIEHTHAs CBSI3b, MOHHAS CBS3b, NOH, KaTHOH,
aHUOH, PacTBOpP, MaccoBasi J10Jis BellecTBa (IPOLeHTHAs! KOHIIEHTpallKs) B pacTBOPE;

2) unntocmpuposams B3aUMOCBSI3b  OCHOBHBIX XHUMHYECKHX TOHATUH (cMm. 1. 1) m
MPUMEHSTH 3TH MOHATHUS IPU ONTUCAHUU BEIIECTB U UX MPEBPAIICHHUI;

3) ucnonvzosamv XUMUYECKYI0 CHUMBOJIMKY JUISl COCTaBJI€HHUS (OPMYJ BEIIECTB H
YPaBHEHHM XUMHYECKUX PEAKIU;

4) onpeodensms BaJ€HTHOCTh aTOMOB JJIEMEHTOB B OHHApHBIX COEAUHEHMSIX; CTENEHb
OKHCJICHHS JJIEMEHTOB B OHMHApPHBIX COCIMHEHUSX; MPUHAIJIEKHOCTh BEIIECTB K
ornpeAeEHHOMY KIJIacCy COeIMHEHHH 1Mo (opMyiaM; BUJ XUMHUYECKOW CBS3U (KOBAJICHTHAs U
MOHHAs) B HEOPTaHUYECKUX COCTUHEHUSIX;

5) pacxpvieame cmwvicn llepuogudeckoro 3akona JI. M. MenpgeneeBa: JAeMOHCTPUPOBATH
MOHUMAaHKEe MEePUOANYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX JIEMEHTOB OT UX MOJIOKEHUS
B [lepnonuyeckoil cucreme; 3aKOHOB COXpPAHEHHUSI MAacChl BEIECTB, MOCTOSHCTBA COCTaBa,
aTOMHO-MOJIEKYJISIPHOTO y4Y€HHsA, 3aKoHa ABOTraJpo; ONUCHIBAaTh U XapaKTepU30BaTh
tabnnunyio Gopmy I[lepuoanyeckoit cUCTEMbl XMMHUYECKUX DJIEMEHTOB: Pa3lMyaTh MOHSITUS
«rnaBHas noarpymnmna (A-rpymnma)» u «nobounas noarpynna (b-rpyrmma)», mMansie U O0JbIINE
MIEPHOJIbI; COOTHOCUTh 0003HAUYEHHUS, KOTOpble NMetoTcs B Tabnuue «llepuonnyeckas cucrema
xumuueckux snemeHToB JI. 1. MenzaeneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMH CTPOEHUS
aTOMOB XHMHYECKHX DJJEMEHTOB (COCTaB W 3apsj sjapa, oOllee YHUCIO 3JIEKTPOHOB U
pacnpeieNieHle UX MO 3IEKTPOHHBIM CIIOSIM);

6) kraccuguyuposams XUMUYECKUE DIIEMEHTHI; HEOPraHMYECKHE BEIIeCTBA; XMMHUYECKHE
peakuuu (10 YUCILy ¥ COCTAaBY YYacCTBYIOUIMX B pEaKLUU BEUIECTB, MO TEIIOBOMY 3P QeEKTy);

7) xapakmepuzosams (onucvléams) oOLUIE XUMHUUYECKHE CBOWCTBA BEIIECTB PA3IHUYHBIX
KJIACCOB, MOATBEPKIasi OMKCAHUE MIPUMEPAMU MOJIEKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOLIUX
XUMHUYECKHUX PEAKIIMIL;

8) mpocHozuposams CBOMCTBA BEIIECTB B 3aBHCHUMOCTHM OT HMX KayeCTBEHHOTO COCTaBa;
BO3MOKHOCTHU MPOTEKAHUSI XUMUYECKUX MPEBPALICHUI B pa3IMYHBIX YCIOBUSIX;

9) eviuuCIAMb OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISIDHYIO MacChl BEILIECTB; MAacCOBYIO
JOJI0 XUMHUYECKOTO 3JIEMEHTa MO (opMyJie COEIMHEHHUS; MAacCOBYIO JIOJII0 BEUIECTBA B
pacTBOpE; MPOBOJIUTH PACUETHI MO YPABHEHUIO XUMHUECKON PEaKIuu;

10) npumensms OCHOBHBIE ONEPALMHU MBICTUTEIBHON NEATENbHOCTH — aHAJINU3 U CUHTE3,
CpaBHEHHe, 0000IleHne, CUCTEMAaTH3aluI0, KIAaCCU(UKALNIO, BBIABICHUE MNPUUYUHHO-
CIIEJICTBEHHBIX CBA3€H — JUIsI M3y4YEHUS CBOMCTB BEIIECTB M XUMUYECKUX pEaKLUi;
€CTECTBEHHO-HAy4YHbIE METO/bl IO3HAaHUA — HAONIOZICHHE, W3MEpPEeHHe, MOJEIUPOBAHUE,
AKCIIEPUMEHT (peasIbHbIN U MBICJICHHBIN);

11) cnecosams nipaBUIaM  TOJB30BAHUS ~ XUMHUYECKOM mocyaod W Ja0OpaTOpHBIM
o0Opy/ZOBaHMEM, a TaKKe TMpaBWjiaM OOpalleHusi C BEIIeCTBAaMU B COOTBETCTBUU C
MHCTPYKLUMSIMU 110 BBITOJHEHUIO J1a00PATOPHBIX XUMHUYECKUX OIBITOB IO TMOJYYEHUIO U
coOupaHHIo Ta3000pa3HbIX BEIIECTB (BOJOPOJA U KUCIOPOJa), MPUTOTOBIECHUIO PACTBOPOB C
ONpeAcIEHHON MAacCOBOM JOJE€d PACTBOPEHHOTO BEIIECTBA; IUIAHUPOBATh M IPOBOJIUTH
XUMHYECKHE HKCIEPUMEHTHI 110 PAaCIO3HABAHUIO PACTBOPOB LIEIOYEH M KHUCIOT C MOMOIIBIO
MHIUKATOPOB (Jlakmyc, (heHon(TanentH, METUIOPAHXK U Jp.).



9 KJIACC

1) packpvieamsb cmbici OCHOBHBIX XHMHUYECKUX TIOHSTHM: XUMHUYECKUH HIIEMEHT, aTOM,
MOJIeKyJla, MOH, KaTHOH, AaHHOH, IMPOCTOE BEIIECTBO, CJIOXHOE BEIIECTBO, BAJIEHTHOCTbD,
ANEKTPOOTPULATENBHOCTh, CTENEHb OKHUCIEHUS, XUMHUYEcKas peaklus, XUMUYecKas CBS3b,
TerioBo  3(p(dEeKT peakuuu, MOJIb, MOJIAPHBIM 00BEM, pPACTBOp;  AIIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, SJIEKTPOIUTHYECKAs IUCCOIMALUsS, PEaKIIMM HOHHOTO OOMeHa, KaTaau3arop,
XUMHYECKOE paBHOBecHe, oOpaTUMble U  HEOOpaTUMblE pEaKLUUU, OKHUCIUTEIbHO-
BOCCTAaHOBUTEJIbHBIE PEAKI[UU, OKUCIUTENb, BOCCTAHOBUTENb, OKUCIEHUE U BOCCTAHOBJICHUE,
IIOTPONHs, aM(pOTEPHOCTb, XUMHUYECKas CBs3b (KOBaJEHTHAas, MOHHAs, MeTaJUIMYecKas),
KpUCTaJNInYecKasi pemérka, KOppo3usi METaioB, CIUIABbl; CKOPOCTh XMMHUYECKOM peakIiui,
npeaenbHo ponyctumas konneHTpanus (I1J1K) Bemectsa;

2) unntocmpuposams B3aUMOCBSI3b  OCHOBHBIX XHUMHUYECKUX TOHATUH (cM. 1. 1) m
MIPUMEHSATH 3TH TMOHATHS MIPU ONMKMCAHUU BEIECTB U UX MPEBPAICHUM;

3) ucnonvzosams XUMUYECKYI0 CHUMBOJIUKY JUISl COCTaBJI€HHUS (OPMYJ BEIIECTB M
YPaBHEHHUM XUMHYECKUX PEAKLUI;

4) onpeodensms BaJE€HTHOCTh U CTENIEHb OKUCIIEHUSI XUMHUUECKHX 3JIEMEHTOB B COETUHEHUSIX
Pa3IMYHOIO COCTaBa; MPUHAIJIEKHOCTh BEIIECTB K OMpeneIEHHOMY KJacCy COEIMHEHUH IO
dbopmynaM; BHJ XUMHUYECKOW CBs3U (KOBAJICHTHas, WOHHAs, MeETaJUIMYecKas) B
HEOPraHMYECKUX COETUHEHUSX; 3apsA]l MOHA MO XHMMHUYECKOH (opmyse; xapakTep cpenbl B
BOJHBIX pAcTBOpax HEOPraHWYECKUX COCAMHEHMH, THUN KPHUCTAJUIMYECKON pemeéTKu
KOHKPETHOTO BEIIECTBA;

5) pacxpvieame cmwvica llepuognaeckoro 3akona [[. Y. MennmeneeBa u JIeMOHCTPUPOBATH
€ro NOHMMAaHHE: OMUCHIBATh U XapakTepu3oBaTh TabnuuHyto Gopmy [lepuonnueckoil cucremsl
XUMHYECKHX 3JIEMEHTOB: pa3iinuaTh MOHATUS «TJIaBHAs noarpynna (A-rpynma)» u «mnoOodHast
noarpynna (b-rpynmna)», manble U OOJbIINE MEPUOMABI; COOTHOCUTH O00O3HAUYECHMSI, KOTOPHIE
UMEIOTCA B NEPUOAMYECKON TalOiuIe, ¢ YHCIOBBIMH XapaKTEPUCTUKAMU CTPOEHUS aTOMOB
XUMHYECKHX AJIEMEHTOB (COCTaB M 3apsjl Aapa, o01Iee Yucio 3JIEKTPOHOB U paclpesiesieHue ux
MO0 DBJIEKTPOHHBIM CJI0SIM); OOBACHIATH OOIUME 3aKOHOMEPHOCTH B HW3MEHEHHUU CBOWCTB
AJIEMEHTOB U MX COEAMHEHMH B Ipejaenax MajiblX NEpUOJOB U TJIABHBIX MOATPYHI € Y4ETOM
CTPOEHUS UX aTOMOB;

6) kraccuguyuposams XUMUYECKUE DIIEMEHTHI; HEOPraHMYECKHE BEIIeCTBA; XMMHUYECKHE
peakuuu (10 YUCIIy ¥ COCTAaBY yYacCTBYIOLIUX B PEAKIMH BEIIECTB, M0 TEIIOBOMY 3 (deKTy, 1o
M3MEHEHHUIO CTETICHEW OKUCIICHUS! XUMUYECKUX AJIEMEHTOB);

7) xapakmepuzoéams (OMUCHIBATh) 00mMKUe U crnenuduYecKrue XUMHYECKHE CBOWCTBA
MPOCTBIX M CIOKHBIX BELIECTB, MOJATBEP)KJIas ONHCAHUE NPUMEpPaMU MOJIEKYJISPHBIX H
MOHHBIX YPaBHEHHUM COOTBETCTBYIONIUX XUMHUYECKUX PEAKITUI;

8) cocmasnsams ypaBHEHUSI AIIEKTPOJUTUYECKON AMCCOLMALMU KHUCIIOT, IIEJI0Yed U COJeH;
MOJIHbIE M COKpalI€HHBbIE YpaBHEHUS peakUuid HOHHOTO OOMEHa; YpaBHEHMsSI peaKIHil,
MOATBEPKAAIOIIUX CYUIECTBOBAHUE TE€HETUYECKON CBS3M MEXAY BEIIECTBAMU pPa3IMYHbIX
KJIACCOB;

9) packpwvieamsb cywHOCMb OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX pEAKUUd TOCPEACTBOM
COCTaBIICHHUS AIEKTPOHHOTO OajaHca 3TUX PEAKIIHIA;

10) npoenosuposams CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX CTPOCHHUS;, BO3MOXHOCTH
MIPOTEKAHUSI XUMHUECKUX MPEBPAIICHUIN B Pa3IUYHBIX YCIOBHSIX;

11) 6vruucnames OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO Macchl BELIECTB; MAacCOBYIO
JOJI0 XUMHUYECKOTO 3JIEMEHTa MO (opMyJie COEIMHEHHUS; MacCOBYIO JOJII0 BEUIECTBA B
pacTBOpE; MPOBOJUTH PACUYETHI MO YPABHEHUIO XUMHUECKON PEaKIuu;



12) cnedosame nipaBUaM  TOJB30BAHUS ~ XUMHUYECKOM mocyaod W Ja0OpaTOpHBIM
o0Opy/ZOBaHMEM, a TaKKe TMpaBUjaM OOpallleHusi C BEIeCTBaMU B COOTBETCTBUU C
MHCTPYKLUMSIMU 110 BBINOJHEHUIO J1a0OPATOPHBIX XUMHUYECKUX OIBITOB IO TMOJYYEHUIO U
coOMpaHuIo Ta3000pa3HBIX BEIIECTB (AMMHUAKa U YTJIEKHUCIIOTO Ta3a);

13) nposooums peakuuu, MOATBEPKIAIOUINE KAYECTBEHHBIH COCTAB Pa3jMYHbIX BEIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOPHA-, OpOMHI-, HOAUA-, KapOoHaT-, pocdar-, cunukar-,
cynbdar-, TUIPOKCUI-MOHBI, KATHOHBI AaMMOHMSI M HOHBI H3YYEHHBIX METAJUIOB,
MPUCYTCTBYIOLIUE B BOAHBIX PACTBOPAaX HEOPTAaHUYECKUX BEIIECTB;

14) npumensims OCHOBHBIE ONEPALMHU MBICTUTEIBHON NEATENbHOCTH — aHAJIW3 U CUHTE3,
CpaBHEHHE, 0000IleHHe, CUCTEMATH3alMIO, BbISIBIEHUE MPUYUHHO-CIEJACTBEHHBIX CBSI3eH —
JUIs U3Y4YEHUS CBOMCTB BEILIECTB M XMMUYECKUX PEaKIMH; €CTeCTBEHHO-HAyYHbIE METO/IbI
MO3HAaHUSI — HAONIO/IEHWe, W3MEPEHHE, MOJICIMPOBAHUE, SKCIEPUMEHT (peasibHbll U
MBICJICHHBIN).



TEMATHUYECKOE ITNTAHUPOBAHUE

8 KIIACC

Ne | HamumeHOBaHnue
/T | pa3aesioB U TeM

KomunuecTtBO yacoB

DnexTpoHHbIe (LU(POBBIE) 00pa30BaTEIbHBIE PECYPCHI

MPOrPaMMBI
BCETO | KOHTPOJIb | MPAKTHY
HBIC ECKHe
paboThI paboThI
Paznen 1. IlepBoHavasibHbIE XUMUYECKUE TTOHITUSA
1.1 | Xumust — BaxHas 6 0 2 https://media.prosv.ru/content/item/reader/7896/ -3neKTpOHHBIN yUeOHUK
00J1aCTh €CTECTBO3HAHUS "Xumus.8 knacc”
Y MPAKTHYECKOMN https://content.edsoo.ru/lab/ - UHTepakTUBHBIE BUPTyaIbHBIEC IA0OPATOPHBIC
JESITeTFHOCTH YeI0BEKa Y TIPAKTUYECKUE pabOTHI
https://marketplace.obr.nd.ru/library/lessons?by groups=1&filter subject=>5
-Xumus (3aHUMATEIIBHBIE OIBITHI, JJICKTPOHHBIC TUTAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O6ako 3HAHUH.
[IIxoma". Xumus, 8 knacc
1.2 | BemectBa 14 1 0 https://media.prosv.ru/content/item/reader/7896/ -3neKTpOHHBIN yUEOHUK
Y XUMUYECKHE PEaKIUU "Xumus.8 knacc"
https://content.edsoo.ru/lab/ - InTepakTUBHBIE BUPTYaJIbHbIE TAOOpaTOPHBIE
Y IIPAKTUYECKHE pabOThI
https://marketplace.obr.nd.ru/library/lessons?by groups=1&filter subject=>5
-Xumus (3aHUMATEIIBHBIE OIBITHI, JJICKTPOHHBIC TUTAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O6ako 3HAHUH.
[IIxoma". Xumus, 8 knacc
https://www.yaklass.ru- SIKinacc — oOpa3oBaTeabHbII HHTEPHET-PECYPC
Uroro no pazneny 20




Paznen 2. Baxkneinmue npeIcTaBUTENN HEOPTAHUYECKUX BENIECTB

2.1

Bo3znyx. Kucnopon.
[TonsiTue 06 okcumax

5

0

1

https://media.prosv.ru/content/item/reader/ 7896/ -3eKTpoHHBINA yUeOHUK
"Xumus.8 knacc”

https://content.edsoo.ru/lab/ - InTepakTuBHBIE BUPTYaJIbHbIE TAOOpaTOPHBIE
Y IIPAKTUYECKHE pabOThI

https://marketplace.obr.nd.ru/library/lessons?by groups=1&filter subject=>5
-XuMus (3aHUMATEIbHBIE OIBITHI, SJIEKTPOHHBIC IJIAKATHl M TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O6ako 3HAHUH.
[IIxoma". Xumus, 8 knacc

https://www.yaklass.ru- SIKinacc — oOpa3oBaTeabHbII HHTEPHET-PECYPC

2.2

Bonopon.
IlousTne o kuciIoTax
U COJITX

https://media.prosv.ru/content/item/reader/ 7896/ -3eKTpoHHBINA yUeOHUK
"Xumus.8 knacc”

https://content.edsoo.ru/lab/ - InTepakTUBHBIE BUPTYaJIbHbIE JTAOOPATOPHBIE
Y IIPAKTUYECKHE pabOThI

https://marketplace.obr.nd.ru/library/lessons?by groups=1&filter subject=>5
-XuMus (3aHUMATEIbHBIE OIBITHI, SJEKTPOHHBIC IJIAKATHl M TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O6ako 3HAHUH.
[IIxoma". Xumus, 8 knacc

https://www.yaklass.ru- IKinacc — oOpa3oBaTeabHbII HHTEPHET-PECYPC

2.3

KonnuecTBeHHBIE
OTHOIIICHUS B XUMHUH

https://media.prosv.ru/content/item/reader/ 7896/ -3neKTpoHHBINA yUeOHUK
"Xumus.8 knacc”

https://content.edsoo.ru/lab/ - InTepakTUBHBIE BUPTYaJIbHbIE JTAOOPATOPHBIE
Y IIPAKTUYECKHE pabOThI

https://marketplace.obr.nd.ru/library/lessons?by groups=1&filter subject=>5
-XuMus (3aHUMATEIbHBIE OIBITHI, SJEKTPOHHBIC IJIAKATHl M TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O6ako 3HAHUH.
[IIxoma". Xumus, 8 knacc

https://www.yaklass.ru- IKinacc — oOpa3oBaTeabHbII HHTEPHET-PECYPC




2.4

Bopma. PactBopsl.
TTousiTrie 00 OCHOBAHMIX

https://media.prosv.ru/content/item/reader/ 7896/ -3eKTpoHHBINA yUeOHUK
"Xumus.8 knacc”

https://content.edsoo.ru/lab/ - InTepakTuBHBIE BUPTYaJIbHbIE TAOOPATOPHBIE
Y IIPAKTUYECKHE pabOThI

https://marketplace.obr.nd.ru/library/lessons?by groups=1&filter subject=>5
-XuMus (3aHUMATEIbHBIE OIBITHI, SJIEKTPOHHBIC IJIAKATHl M TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O6ako 3HAHUH.
[IIxoma". Xumus, 8 knacc

https://www.yaklass.ru- SIKinacc — oOpa3oBaTeabHbII HHTEPHET-PECYPC

2.5

OCHOBHBIE KJIaCChI
HEOPTraHUYECKUX
COeIVHEHNN

12

https://media.prosv.ru/content/item/reader/ 7896/ -3eKTpoHHBINA yUeOHUK
"Xumus.8 knacc”

https://content.edsoo.ru/lab/ - InTepakTUBHBIE BUPTYaJIbHbIE TAOOpAaTOPHBIE
Y IPAKTUYECKHE pabOThI

https://marketplace.obr.nd.ru/library/lessons?by groups=1&filter subject=>5
-XuMus (3aHUMATEIbHBIE OIBITHI, SJIEKTPOHHBIC IJIAKATHl M TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O6ako 3HAHU.
[MIxoma". Xumus, 8 knacc

https://www.yaklass.ru- SIKinacc — oOpa3oBaTeabHbII HHTEPHET-PECYPC

Uroro no pazneny

33

Paszpnen 3. Ilepuonnueckuii 3axoH u lleprnonnueckas cucremMa xuMuueckux aaeMeHToB /. M. Menneneesa.

CTpOGHI/IC aTOMOB. XMMHUYECKas CBsA3b. OKHUCIUTEIFHO-BOCCTAHOBUTEIIHLHBIC pCaKkmuu




3.1 | Ilepuoauyeckuii 3akoH u | 7 https://media.prosv.ru/content/item/reader/7896/ -3neKTpOHHBIN yUeOHUK
[Tepuonnueckas cucrema "Xnumna.8 xknacc"
XUMUYECKHUX IJIEMEHTOB https://content.edsoo.ru/lab/ - UHTepakTUBHBIE BUPTyaIbHBIEC IA0OPATOPHBIC
1. . Menneneesa. Y IIPAKTUYECKHE pabOThI
Crpoenue aroma https://marketplace.obr.nd.ru/library/lessons?by groups=1&filter subject=>5
-Xumus (3aHUMATEIIBHBIE OIBITHI, JJICKTPOHHBIC TUTAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O6nako 3HAHUH.
[IIxoma". Xumus, 8 knacc
https://www.yaklass.ru- SIKinacc — oOpa3oBaTeabHbII HHTEPHET-PECYPC
3.2 | XuMunyeckas CBS3b. 8 https://media.prosv.ru/content/item/reader/ 7896/ -3neKTpoHHBINA yUeOHUK
OKucauTenpHO- "Xumus.8 knacc”
BOCCTAHOBUTEJIbHBIC https://content.edsoo.ru/lab/ - UHTepakTUBHBIE BUPTyaIbHBIEC IA0OPATOPHBIC
peaknuu Y TIPAKTUYECKUE pabOTHI
https://marketplace.obr.nd.ru/library/lessons?by groups=1&filter subject=>5
-Xumus (3aHUMATEIIBHBIE OIBITHI, YJICKTPOHHBIC TIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O6ako 3HAHUH.
[IIxoma". Xumus, 8 knacc
https://www.yaklass.ru- SIKinacc — oOpa3oBaTeabHbII HHTEPHET-PECYPC
Uroro no pazneny: 15
OBIIEE KOJIMYECTBO 68

YACOB I10 I[TPOTPAMME




9 KIIACC

Ne | HaumeHnoBanue Konunuectso yacos DnexTpoHHbIe (LU(POBbIE) 00pa3oBaTEIbHbIE PECYPCHI
/T | pa3JiesioB U TeM
IPOTPaMMBbI
BCEr0 | KOHTPOJIb | MPAaKTHYEe
HBIC CKHE
paboThI paboThI
Paszpen 1. BemecTBo 1 XUMHYECKHUE pEAKLINN
1.1 | IloBTOpenue u 5 0 0 https://media.prosv.ru/content/item/reader/7897/-3neKTpOHHBIN YUEOHUK
yriyOnaeHue 3HaHui "Xumus 9 knacc"
OCHOBHBIX pa3/IeJioB https://content.edsoo.ru/lab/ - IHTepakTuBHBIE BUPTYaJIbHbIE
Kypca 8 kiacca 1abopaTOpHBIC U MPAKTHUYECKUE PAaOOThI
https://marketplace.obr.nd.ru/library/lessons?by groups=1&filter subject=>5
-XuMus (3aHUMATEIbHBIE OIBITHI, SJEKTPOHHBIC IJIAKATHl M TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O6ako 3HAHUH.
[IIxoma". Xumus, 8 knacc
https://www.yaklass.ru- SIKinacc — oOpa3oBaTeabHbIII HHTEPHET-PECYPC
1.2 | OcHoBHBIE 5 0 0 https://media.prosv.ru/content/item/reader/7897/-3neKTpOHHBIN YUEOHUK
3aKOHOMEPHOCTH "Xumus 9 knacc”

XUMHYECKHUX PEAKIUM

https://content.edsoo.ru/lab/ - IHTepakTuBHBIE BUPTYaJIbHbIE
na0opaTOpHBIE M MMPAKTUIECKHE PAOOTHI
https://marketplace.obr.nd.ru/library/lessons?by groups=1&filter subject=>5
-Xumus (3aHUMATEIIBHBIE OIBITHI, JJICKTPOHHBIC TUTAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O6ako 3HAHUH.
[IIxoma". Xumus, 8 knacc

https://www.yaklass.ru- SIKinacc — oOpa3oBaTeabHbII HHTEPHET-PECYPC




1.3 | DnexTponuTrdeckas 9 1 https://media.prosv.ru/content/item/reader/7897/-3neKTpoHHBINA YUEOHUK
JTUCCOLMAIHA. "Xumus 9 knacc”
XUMHYECKHE PEAKIINH B https://content.edsoo.ru/lab/ - UHuTepakTUBHBIE BUPTyaIbHBIC
pacTBopax nabopaTopHbIC U IPAKTUIECKUE paOOTHI
https://marketplace.obr.nd.ru/library/lessons?by groups=1&filter subject=>5
-Xumus (3aHUMATEIIBHBIE OIBITHI, JJICKTPOHHBIC TUTAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O6ako 3HAHUH.
[IIxoma". Xumus, 8 knacc
https://www.yaklass.ru- SIKinacc — oOpa3oBaTeabHbIII HHTEPHET-PECYPC
Uroro no pazneny 19

Paznen 2. HemeTaiuiel M UX COeTMHEHUS

2.1

OO011as xapakTepucTuKa
XUMHYECKHUX JIEMEHTOB
VIIA-rpynnel. ['anorenst

4

0

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

https://content.edsoo.ru/lab/ - IHTepakTuBHBIE BUPTYyaJIbHbIE
nabopaTOpHBIE M MMPAKTUIECKNE PAOOTHI
https://marketplace.obr.nd.ru/library/lessons?by groups=1&filter subject=>5
-XuMus (3aHUMATEIbHBIE OIBITHI, SJEKTPOHHBIC IJIAKATHl M TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O6ako 3HAHUH.
[IIxoma". Xumus, 8 knacc

https://www.yaklass.ru- SIKiacc — oOpa3zoBarenbHbIli HHTEPHET-PECYPC

2.2

OO01as xapakTepucTuKa
XAMHAYECKUX IIEMEHTOB
VIA-rpymmsl. Cepa u eé
COCIMHEHUS

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

https://content.edsoo.ru/lab/ - IHTepakTuBHBIE BUPTYyaJIbHbIE
na0opaTOpHBIE M MMPAKTUIECKHE PAOOTHI
https://marketplace.obr.nd.ru/library/lessons?by groups=1&filter subject=>5
-XuMus (3aHUMATEIbHBIE OIBITHI, SJEKTPOHHBIC IJIAKaThl M TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O6ako 3HAHUH.
[IIxoma". Xumus, 8 knacc

https://www.yaklass.ru- SIKiacc — oOpa3zoBaTenbHbIli HHTEPHET-PECYPC




2.3 | O6mias xapakTepucTuka |5 1 https://media.prosv.ru/content/item/reader/7897/-3neKTpoHHBINA YUEOHUK
XUMHYECKHUX JIEMEHTOB "Xumus 9 knacc”
VA-rpynmnsl. A30T, https://content.edsoo.ru/lab/ - UHuTepakTUBHBIE BUPTyaIbHBIC
dbocdop u ux 1ab0paTopHbIE U MPAKTUYECKHE pabOThI
COCTMHECHUS https://marketplace.obr.nd.ru/library/lessons?by groups=1&filter subject=>5
-Xumus (3aHUMATEIIBHBIE OIBITHI, JJICKTPOHHBIC TUTAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O6ako 3HAHUH.
[IIxoma". Xumus, 8 knacc
https://www.yaklass.ru- SIKinacc — oOpa3oBaTeabHbIII HHTEPHET-PECYPC
2.4 | O6mas xapaktepuctuka | 10 1.5 https://media.prosv.ru/content/item/reader/7897/-3neKTpOHHBINA YUEOHUK
XUMHYECKHX BJIEMEHTOB "Xumus 9 knacc”
IV A-rpynmsr. https://content.edsoo.ru/lab/ - UHuTepakTUBHBIE BUPTyaIbHBIC
Yriepoa v KpeMHUN U 1ab0paTopHbIE U IPAKTUYECKHE pabOThI
WX COCTUHECHUS https://marketplace.obr.nd.ru/library/lessons?by groups=1&filter subject=>5
-Xumus (3aHUMATEIIBHBIE OIBITHI, JJICKTPOHHBIC TUTAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O6ako 3HAHUH.
[IIxoma". Xumus, 8 kmacc
https://www.yaklass.ru- SIKinacc — oOpa3oBaTeabHbII HHTEPHET-PECYPC
Hroro no pazneny 25
Paznen 3. Metaniel 1 uX COeAMHEHUS
3.1 | O6mue cBoiicTBa 4 0 https://media.prosv.ru/content/item/reader/7897/-3neKTpOHHBIN YUEOHUK
METaJJIOB "Xumus 9 knacc”

https://content.edsoo.ru/lab/ - IHTepakTuBHBIE BUPTYaJIbHbIE
na0opaTOpHBIE U MMPAKTUIECKHE PAOOTHI
https://marketplace.obr.nd.ru/library/lessons?by groups=1&filter subject=>5
-Xumus (3aHUMATEIIBHBIE OIBITHI, JJICKTPOHHBIC TUTAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O6ako 3HAHUH.
[IIxoma". Xumus, 8 knacc

https://www.yaklass.ru- SIKinacc — oOpa3oBaTeabHbII HHTEPHET-PECYPC




3.2

Baxuenmue MeTaibl 1
HUX COETUHEHUS

17

2.5

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

https://content.edsoo.ru/lab/ - InTepakTuBHBIE BUPTYaJIbHbIE
nabopaTOpHBIE M MMPAKTUIECKHE PAOOTHI
https://marketplace.obr.nd.ru/library/lessons?by groups=1&filter subject=>5
-XuMus (3aHUMATEIbHBIE OIBITHI, SJIEKTPOHHBIC IJIAKATHl M TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O6ako 3HAHUH.
[IIxoma". Xumus, 8 knacc

https://www.yaklass.ru- SIKiacc — oOpa3zoBarenbHbIli HHTEPHET-PECYPC

Hroro no pazneny:

21

Paznen 4. Xumus u okpyxaromasi cpes

4.1

BemecTtBa 1 MaTrepuansl
B JKU3HHU YeJIOBEKa

3

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

https://content.edsoo.ru/lab/ - IHTepakTuBHBIE BUPTYaJIbHbIE
na0opaTOpHBIE M MMPAKTUIECKHE PAOOTHI
https://marketplace.obr.nd.ru/library/lessons?by groups=1&filter subject=>5
-XuMus (3aHUMAaTEIbHBIE OIBITHI, SJEKTPOHHBIC IJIAKaThl M TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O6ako 3HAHUH.
[IIxoma". Xumus, 8 knacc

https://www.yaklass.ru- SIKiacc — oOpa3zoBarenbHbIli HHTEPHET-PECYPC

Uroro no pazneny:

OBUIEE KOJIMYECTBO
YACOB I10 I[TPOTPAMME

68




MyHununajbHoe Ka3éHHoe 00111e00pa3oBaTe/ibHOe YUpeKIeHue OCHOBHAS
o0meodpa3oBare/ibHas MKO0Ja 1. KoMapoBo YHHMHCKOr0 MyHMIMIIAJIbHOI 0 OKpyra
Kuposckoii o0J1actu

IHOYPOYHOE
IINTAHUPOBAHUE

XUMUA

(HaMeHOBaHHE Y4eOHOM U CLIMILINHBI)

8

(knacc)

[TnaHupoBaHue COCTaBIEHO Ha OCHOBE paboyell IporpamMMbl

o XuMnu 8-9 xiaccel

B cootBercTtBuU ¢ PI'OC 0CHOBHOTO 001IEr0 00paA30BAHUSA

( ®I'OC HauanpHOIr0, OCHOBHOI'O, CPEIHEr0 00111ero o0pa3oBaHus )

YMK: I'abpuensa O.C. Xumus 8 kiacc. YueOHUK 11 00111€00pa30BaTeIbHbIX OpraHu3auiil/
O. C. I'abpuensn, N.I'. Octpoymos, C.A. CnaakoB — M.: IIpocsenienue, 2019r.

(yKasath aBTOpa, U3/IATEIBCTBO, TOJ U3IAHHS)

KonnuecTBo yacoB Bcero: 68  , B Hemenmto 2

Yunrens: Pycckux Huna IleTposHa

1. KomapoBo

2023- 2024 y4eOHbIi 1O



KomnmyectBo yacos

n/n Jlara nnas.| Bunel, popmbl KOHTpOIIS
Bcer | Kon | IIpak
Tema ypoxka N3y4EHUs
0 TPO | tnye
b
CKHE
HBIC
pabo
pabo
THI
THI
68 5 6

1. | IIpeamer xumun. Ponb xumuu B 1 0 0 05.09 VYcrHblii onpoc
KM3HU YEIIOBEKa.

2. | XuMus B CHCTEME HAYK. 1 0 0 07.09 | Ycraslii onpoc
MeToabl TO3HAHWS B XHMHH.

3. | Ilpaktuueckas pabora Ne 1. 1 0 1 12.09 | Ilpaktuueckas pabota
«3HAKOMCTBO C ITpaBUJIAMH
0€30MacHOCTH U MPUEMAMHU
paboTHl B XUMUYECKON
naboparopuu. [IpaBuna paboTsl
B JIA0OPATOPHUH U TIPUEMBI
oOpailieHus ¢ 1abopaTOPHBIM
000pyI0BaHHEM.

4. | Tena u BemectBa. dusnueckue 1 0 0 14.09 | CamooueHka c
CBOICTBA BENIECTB. ArperaTHoe HCIO0JIb30BAHUEM
COCTOSIHHE BEIIECTB. «OLEHOYHOTr0 JHCTay

5. | UucTble BEnIeCcTBa U CMECH. 1 0 0 19.09 | YcTHbIi onipoc
CriocoOpl pazzieneHust CMeceH.

6. | Ilpaktuueckas pabora Ne 2. 1 0 1 21.09 | IIpaxTtuueckas padboT
«Pa3znenenue cmeceit. Ounctka
3arpsI3HEHHON MOBAPEHHOMN
COJIN».

7. | Atombl u Mosiekyinbl. [IpocTbie 1 0 0 26.09 | CamoorleHka c
Y CIIO’KHBIC BEIIECTBA. ATOMHO- MCTIOJIb30BAHNEM
MOJIEKYJISIPHOE YYEHHE. «OLEHOYHOTr0 JHCTay

8. | XuMuueckue 37eMeHThI. 3HaKu 1 0 0 28.09 | Xumuueckuit
(CMMBOJIBI) XMMHUYECKUX JUKTAHT
AIIEMEHTOB.

9. | 3aKkoH MOCTOSHCTBA COCTaBa 1 0 0 03.10 | CamooueHka c

BEIIECTB. XMMHUUYECKAs

HCIIOJIb30BAHHEM




dhopmyna. BaaeHTHOCTH aTOMOB
XUMHUYCCKUX DIJICMCHTOB.

«O11eHOYHOTO JIHCTaY

10. | CocraBiieHne XUMUYECKUX 05.10 | CamooueHka c
(GbopMyJ1 IO BaJIECHTHOCTH. HCI0JIb30BAHUEM
HaxoxaeHue BaeHTHOCTH «OLEHOYHOTr0 JHCTay
XUMHUYECKUX 3JIEMEHTOB I10
bopmyre.

11. | OTHOCUTENbHASA aTOMHAS 10.10 | ITuceMeHHBIN KOHTPOJIb
Macca. OTHOCUTeNIbHAs
MOJIEKYJIsipHas macca. Penienue
3aJla4 Ha BBIYKCIICHUE
OTHOCHUTEIILHON MOJIEKYJISIPHOM
Macchl BEILIECTB.

12. | MaccoBas 10J11 XUMUYECKOTO 12.10 | CamooueHka c
AJIEMEHTA B COCIMHEHUHU. HCI0JIb30BAHUEM

«OLEHOYHOTr0 JHCTay

13. | Pemrenne 3a1a4 Ha BBIYUCIICHHE 17.10 | ITuceMeHHBIN KOHTPOJIb
MacCOBOMW JI0JIM XUMUYECKOTO
aeMeHTa 1o gopmyiie
COEJIMHEHUSI.

14. | ®uznvecKkue U XUMHIECKUE 19.10 | YcTHbI# onipoc
SIBJICHUSI. XMMHYECKas
peaxuusi.

15. | IlpusHaku u yciioBus 24.10 | CamoolieHKa C
MPOTEKAHUS] XUMHUECKUX HCI0JIb30BAHUEM
peaxuii. «OLEHOYHOTr0 JHCTay

16. | 3akoH cOXpaHEHHUs MacChl 26.10 | YcrHbli onpoc
BemecTs. M.B. JIomoHOCOB —

Y4EHBIA-IHIUKIIOTIETUCT.
17. | Xumuueckue ypaBHEHUS. 07.11 | CamooueHka c
HCI0JIb30BAHUEM
«OLEHOYHOTr0 JHCTay
18. | Tumbl XUMUYECKUX pEaKIU 09.11 | CamooueHnka c

(coenuHeHMs, pa3IoKeHus,
3aMeleHus, oOMeHa).

UCIIOJIb30BAHUEM
«O11eHOYHOTO JIHCTaY




19.

O0o01Ienre U cucTeMaTu3aluu
3HAHUH II0 TEME
«IIepBoHauanbHbIC
XUMHYECKUE TTOHITHUS.

14.11

CaMOOIIeHKa C
HUCIIOJIb30BAHUEM
«O11eHOYHOTO JIHCTaY

20.

KonTtponsnas padora Nel no
teme «llepBoHavaibHBIE
XUMHNYCCKHUEC ITOHATHUA.

16.11

KonTtponbHas pabdorta

21.

Bo3ayx — cmech razos. Cocras
BO3/IyXa. 3arpsi3HEHHE BO3/yXa,
CrocoOBI €ro

PEAOTBPALLCHUS.

21.11

YceTHbII onpoc

22.

TemnoBoii 3 ekt xummueckon
peaxkiuu, IOHATHE O
TEPMOXUMHUYECKOM YpaBHEHUH,
9K30- ¥ SHJ0TEPMHUYECKHUX
peakuusax. Tormmso.

23.11

YceTHbII onpoc

23.

Kucnopon — xumuueckuit
AJIEMEHT ¥ TIPOCTOE BEMIECTRBO.
O3on. Haxoxnenue kuciopoia
B NIpUpoe, hpusnueckue u
XUMHYECKHE CBOMCTBA.

28.11

CaMOOIIeHKa C
UCIIOJIb30BAHUEM
«O11eHOYHOTO JIHCTaY

24.

CriocoObl nostyueHus
KHCJIOPOJia B TaOOpaTOPHUH U
IMPOMBIIIJIICHHOCTH.
[IpumeHeHue kucnopoa.
[TonsiTre 06 okcuax.

30.11

[TrcbMeHHBIN KOHTPOJIb

25.

[IpakTuueckas padora Ne 3.
«[lonydyenue u cobupanue
KHCJIOPOJa, U3yYCHHE €TO
CBOWCTB.

05.12

[IpakTuueckas pabora

26.

Boaopon — xumuueckuii
AJIEMEHT U TIPOCTOE BEUIECTBO.
Haxoxnenue B pupose,
CIOCOOBI OJTyYEHUSI.

07.12

[IpakTuueckas pabora

27.

Pu3nyecKkue 1 XUMHIECKUE
CBOMCTBA, IPUMEHEHHE
BOJOpPOJIA.

12.12

CaMOOIIeHKa C
UCIIOJIb30BAHUEM
«O11eHOYHOTO JIHCTaY

28.

[IpaxTuueckas padora Ne 4.

09.01

[IpakTuueckas pabora




«[lonydyenue u cobupanue
BOJIOPO/Ia, H3y9ECHHUE €TO
CBOWCTB.

29. | IloHATHE O KHCIIOTaX U COJISX. 14.12 | YcrHblit onpoc

30. | Ypok o0obmenus u 19.12 | CamoorieHka ¢
cUCTeMaTHU3aly 3HaHUH HCI0JIb30BAHUEM

«OLEeHOYHOr 0 JHCTa

31. | KonrposbHas padota Ne2 mo 21.12 | KonTponbHas padboTa
teme: "Baxneitmme
COEJIMHEHUSI HEOPTaHUYECKUX
BEIIIECTB: KUCIOPO, BOJOPO"

32. | KonnyecTBo BeniecTBa. Molib. 11.01 | Ycrasii onpoc
Momnspnas macca.

33. | 3akon ABoraapo. MomsipHbIii 16.01 | CamoorieHka ¢
00BEM razos. HCI0JIb30BAHUEM

«OLEHOYHOTr0 JIHCTay

34. | Pemienue 3aau Ha 18.01 | CamooueHnka c
B3aMMOCBSI3b KOJIMYECTBA HCI0JIb30BAHUEM
BellecTBa, 00bEMa U MaccChl «O1€HOYHOr 0 JIUCTa
ra3zoB. Pacuérel no
XUMUYECKUM YPaBHEHUSIM.

35. | Pacuérel N0 XMMHYECKUM 23.01 | ITuceMeHHBIN KOHTPOJIb
ypaBHeHUsAM. [Ipumenenue
3aKkoHa ABOrajpo.

36. | dusnueckue cBOKWCTBA BOJIBI. 25.01 | YcrHsIii onpoc
XHWMHUYECKUE CBOMCTBA BOJIBI.

OcHoBanusi. KpyroBopoT Boibl
B IIPUPOJIE.

37. | Boma kak pacTBOPHUTEb. 30.01 | CamooreHka ¢
PactBopsl. Hackiiennsie u HCTIOJIb30BAHUEM
HEHaCBILIEHHbIE PACTBOPBI. «OLEHOYHOTr0 JHCTay
Pone pactBOpOB B nipupoie u B
KU3HU 4YeJIOBeKa

38. | MaccoBas 1015 BEIIECTBA B 01.02 | IIuceMeHHBII KOHTPOJIb

pactBope. Beruucnenus ¢
HCIIOJIb30BAHUEM IIOHATHUSA




«MaccoBasd a0Jid BEIICCTBA B

pacTBope».

39. | Ilpaktuyeckas pabora Ne 5 06.02 | Ilpaktuueckas pabota
«IIpurotoBneHue pacTBOPOB C
OnpeaeNEeHHO N
KOHUEHTPALMEN».

40. | O600IIecHNE U CHCTEMaTH3alIM 08.02 | CamoolieHKa
3HAHHUH 110 TEMaM: HCII0JIb30BAHHEM
"KoJIm4eCcTBEHHBIE OTHOIICHHUS «OLIEHOYHOr 0 JTUCTAY
o xumuu. Bona. PactBops!”

41. | KontponbHas padota Ne3 o 13.02 | KonTponbHas paboTa
TeMmaM: "KosanuecTBeHHbBIE
OTHOIIIEHUS 10 XUMHH. Boja.

PactBops!"

42. | Kmaccudukamms 15.02 YcTHbIN onpoc
HEOPraHWMYECKHUX COCTMHCHHIA.

43. | Okcuppl: cocTas, 20.02 | [TucpMeHHBIH KOHTPOJIb
KJaccuukanms,

HoMeHKiarypa. [lomyuenue n
XUMHYECKHE CBOMCTBA
OKCHIOB

44. | OcnoBanwus. Knaccudukarus 22.02 CaMOOI1IeHKa C
OCHOBAHHI: MIETOYH U HCII0JIb30BAHHEM
HEPAaCTBOPUMBIC OCHOBAHUSI. «OLIEHOYHOr 0 JTUCTAY
Howmenkiarypa ocHOBaHUH.

45. | OcHoBaHus: pU3NYECKHUE U 27.02 | TectupoBaHue
XUMHYECKHE CBOICTBA,

CHOCOOBI OJTyYEHUS

46. | KucnoTtsl: cocTas, 01.03 CaMoOOlLIEHKA C
KJIacCH(HUKAIHS, HCII0JIb30BAHHEM
HOMECHKJIATypa, (PU3HIeCKue «OLIEHOYHOr 0 JTUCTAY
CBOMCTBA

47. | KucnoTel: XMMHYECKHE 06.03 CaMOOIIEHKA C
CBOMCTBa, CITOCOOBI ITOJTydSHUSI. HCII0JIb30BAHHEM
Psii akTMBHOCTH METAJIOB «OLIEHOYHOr 0 JTUCTAY

48. | Conu (cpennue): 09.03 | IluceMeHHBIN KOHTPOJIb

HOMEHKJIaTypa, CIIoCcOObI
IMOJIYYCHHA, B32U/IMO)I€I7[CTBI/I€




COJIEH ¢ MeTajIaMHu,
KHCJIOTaMH, II1€j1049aMi 1
COoJIAMHn

49.

FGHCTI/ILIGCKaﬂ CBi3b MG)KI[y
KJIaCCaMU HEOPTraHUYECKHUX
COEIMHEHUI.

13.03

CaMOOIIeHKa C
UCIIOJIb30BAHUEM
«O11eHOYHOTO JIHCTaY

50.

[IpakTuueckas padora Ne 6.
PCIHCHI/IG 3KCHepI/IMeHTaHBHBIX
3aj7a4 1o TeMe «OCHOBHEIE
KJIACChI HEOPTaHMICCKHUX
COCIUHCHMID

03.04

[IpakTuueckas pabora

51.

Beruncnenus 1mo ypaBHEHUSIM
XUMUYECKON Peakuu

15.03

[TrcbMeHHBIN KOHTPOJIb

52.

Ypoxk 06001m1eHNS 1
CUCTEeMAaTHU3alHs 110 TEME:
"Baxkneiiue npeacTaBUTeIn
HEOPraHMYECKHUX BellecTB"

20.03

CaMOOI1IeHKa C
UCIIOJIb30BAHUEM
«O11€HOYHOTO JIHCTaY

53.

KonTtponsnas padora Ned no
teme'"Baxkneitmme
MpEeACTaBUTEIHN
HEOPraHMYeCKNX BEIIeCTB"

22.03

KounTtponbHas padora

54.

[IepBble TOIBITKH
KJIacCU(PUKAIUA XUMAYECKUX
anemMeHTOB. [loHsaTHE O rpynmax
CXOJHBIX JIEMEHTOB.
DneMeHTbl, KOTopble 00pa3ytoT
amdoTepHbIE OKCHUJIBI U
THIIPOKCHUIBIL.

05.04

YceTHbII onpoc

55.

[Iepnoanueckuii 3aK0H U
[Iepnoanueckas cucrema
XUMHUYECKUX 3jiemenToB J[. 1.
Menneneena. [lepuopl,
TPYIIIBI, TIOATPYIIIIBL.
®U3NYECKUH CMBICTT HOMEPOB
MepUOaa UTPYIITIBI

10.04

YceTHbII onpoc

56.

Crpoenue atomoB. CocTaB
aTOMHBIX saep. M30TomB!.
DNEeKTPOHBI.

12.04

CaMOOIIeHKa C
UCIIOJIb30BAHUEM
«O11eHOYHOTO JIHCTa»




57. | CtpoeHue 31eKTPOHHBIX 17.04 | YcrHbIi omipoc
000J104eK aTOMOB MepBbIX 20
XAUMUYECKHUX JIEMEHTOB
MEPUOIUYECKON CUCTEMBI
. . MenneneeBa

58. | XapakTepucTuka XHuMHUIECKOTO 19.04 | CamoorieHka ¢
3JIEMEHTA IO €ro IMOJIOKEHHUIO B MCTIOJIb30BaHNEM
[Tepunoanueckoii cucreme /I, M. «OLEHOYHOTr0 JIHCTay
Menpneneesa.

59. | 3akoHOMEPHOCTH U3MEHEHUS 24.04 | Camoo1eHKa C
pammyca aTOMOB XHMHYECKHX MCTIOJIb30BaHNEM
AIIEMEHTOB, METAJTNYECKUX U «OLEHOYHOTr0 JHCTay
HEMETAJUINIECKUX CBOHCTB I10
rpymmnam " Mepruoiam.

60. | 3nauenue [leproauueckoro 26.04 | YcrHbll onpoc
3akoHa u [lepuoanueckoit
CHCTEMBI XUMUYECKHX
AIIEMEHTOB JIJISl PA3BUTHUS HAYKH
n npaktuku. J[. 1. Menpenees
— Y4Y€HBIN U TPaXKJaHUH.

61. | Xumuueckas cBs3b. 03.05 | CamooueHka c
KoBanenTtHas (monsipHas u MCTIOJIb30BaHNEM
HETIOJISIPHAsT) CBSI3b. «OLEHOYHOTr0 JHCTay
DNeKTPOOTPUIIATEIIEHOCTh
XAMUYECKHUX 3JIEMEHTOB.

62. | MoHHas xuMHuuyecKasi CBS3b. 10.05 | ITuceMeHHBIN KOHTPOJIb

63. | CreneHb OKHUCIEHUS. 15.05 | YcrHsblit onpoc

64. | OxucnurenbHO- 17.05 | CamooueHka c
BOCCTaHOBHTEIIBHBIC PEAKIIHNH. MCTIOJIb30BaHNEM

«OLEHOYHOTr0 JIHCTay

65. | [Iporiecchl OKHCIICHUS U 22.05 | CamoornieHKa ¢
BOoccTaHOBIIeHHS. OKUCIATENN MCTIOJIb30BAHNEM
Y BOCCTAaHOBUTEIIH. «OLEHOYHOTr0 JHCTay

66. | CocraBiieHue ypaBHEHUI 24.05 | [lucpMeHHBIH KOHTPOJIb

OKHCIIUTCIIBHO-




BOCCTAaHOBUTCIIbHBIX peaKHHﬁ n
CXE€M DJIEKTPOHHOIO OajiaHca.

67. | Ypok o0o0menus u 1 0 0 29.05 | CamoorneHka ¢
CUucreMarusanuu 3HaHUH. HUCITIOJIB30BAHUECM
«OI1EHOYHOTO JIMCTa

68. | IIlpomexxyrounas arrecranus 3a | 1 1 0 30.05 | KontponbHas paboTa
KypC XHMHH 8 Kiacca.

MyHununajbHoe Ka3éHHoe 0011e00pa3oBaTe/ibHOe YUpeKIeHue OCHOBHAS
o0meodpa3oBaTeibHas KO0Ja 1. KoMapoBo YHHMHCKOr0 MyHMIMIIAJIbHOI 0 OKpyra
Kuposckoii o01actu

IHOYPOYHOE
IINTAHUPOBAHUE

XUMUA

(HaMeHOBaHHE Y4eOHOM U CLIMILINHBI)

9

(knacc)

[TnaHnpoBaHue COCTaBIEHO Ha OCHOBE paboyell IporpaMMbl

o XuMmnu 8-9 xiaccel

B cootBercTtBuU ¢ PI'OC 0CHOBHOTO 001IEr0 00pA30BAHUSA

( ®I'OC HauanpHOIr0, OCHOBHOI'O, CPEIHEr0 00111ero o0pa3oBaHus )

YMK: I'abpuensa O.C. Xumus 8 kiacc. YueOHUK 11t 00111€00pa30BaTeIbHbIX OpraHu3auil/
O. C. l'abpuensn, N.I'. Octpoymos, C.A. CnaakoB — M.: IIpocsemnienue, 2019r.

(yKa3ath aBTOpa, U3/IaTEIBCTBO, TOJ U3IAHHS)

KonnuecTBo yacoB Bcero: 68  , B Hemenmto 2

Yuurenn: Pyccknux Huna IleTposHa




1. Komaposo

2023- 2024 y4eOHbIi O

KomnmyectBo yacos

Ne
/i BCEr' | KOHTp | MpakT
Tema ypoka 0 oJibHBI | myeck |/lara mian.| Bunael, popmbl KOHTpOIIS
e ue W3ydeHUS
pabor | pabot
BI BI
68 4 7

1. | [lepumonnyeckuii 3akoH. 1 0 0 02.09 | CamooueHka c
[lepuoauueckas cucrema HCI0JIb30BAHUEM
XUMHUYECKUX 3JIEMEHTOB «OLEHOYHOTr0 JHCTay
. . Menneneena.

CrpoeHue aTOMOB.

2. | 3aKOHOMEpPHOCTHU B 1 0 0 07.09 | CamooueHka c
M3MEHEHUHU CBOICTB HCI0JIb30BAHUEM
XUMHUYECKUX 3JIEMEHTOB «OLEHOYHOTr0 JHCTay
IIEPBBIX TPEX NEPUOLIOB,

KaJIHst, KaJbIU U UX
COEIMHEHUH B COOTBETCTBUU
C MOJIO’KEHUEM B
MEPUOINYECKON CUCTEME U
CTPOEHUEM aTOMOB.

3. | Knaccudukauus u 1 0 0 09.09 | CamooueHka c
HOMEHKJIaTypa HCI0JIb30BAHUEM
HEOPraHMYECKHUX BEIIECTB. «OLEHOYHOTr0 JIUCTay

4. | Xumuueckne CBOMCTBA 1 0 0 14.09 | CamoormeHka ¢

BEHIICCTB, OTHOCAIIINXCSA K
Pa3IMYHBIM KJ1accam
HCOPraHNM4CCKUX
COCIUHCHHH, NX

UCIIOJIb30BAHUEM
«O11eHOYHOTO JIHCTaY




I€HETUYCCKaA CBA3b

Crtpoenue BemiecTBa: BUAbI
XUMHUUYECKOM CBs3U. THIIbI
KPUCTAJUIMYECKUX PEIIETOK,
3aBUCUMOCTbH CBOMCTB
BEILlECTBA OT TUIIA
KPUCTAJUTMYECKON PEIIETKU

16.09

[TrcbMeHHBIN KOHTPOJIb

Knaccuduxanus
XUMUYECKUX PEAKLUN 110
Pa3IMYHbIM MPU3HAKAM.
DK30- U YHIOTEPMUYECKUE
peaxkuuu, TepMOXUMUYECKUE
YpaBHEHHS.

21.09

YceTHbII onpoc

[TonsiTue o ckopocTu
XUMHYECKON PEaKIUH.
[loHATHE O TOMOTEHHBIX U
TeTEPOre€HHBIX PEAKIIHIX.
@akTopsl, BIUAIOIINE HA
CKOPOCTh XUMHYECKOU
peakuuu.

23.09

CaMOOIIEHKA ¢
HCII0JIb30BAHHEM
«OLIEeHOYHOr 0 JTUCTAY
JlaGopaTopHBIi OTIBIT

OO6paTtumsble 1 HEOOpaTUMBbIE
XUMUYECKNE PEAKLIAN.
XHUMHUYECKOE PaBHOBECHE.
@akTopsl, BIUAIOIINE HA
CMEIlIEHUE XUMHYECKOTO
paBHOBECHS.

28.09

CaMOOIIeHKa C
UCIIOJIb30BAHUEM
«O11eHOYHOTO JIHCTaY

OKHUCIIUTEIIBHO-
BOCCTaHOBHTCIILHEIE
peaKuyu, JIEKTPOHHBIN
0ajaHC OKHMCIUTEIIBHO-
BOCCTaHOBHTECIILHOM
peaKkIum.

30.09

CaMOOIIeHKa C
UCIIOJIb30BAHUEM
«O11eHOYHOTO JIHCTaY

10.

CocraBienue ypaBHEHUN
OKHUCJIUTEIBHO-
BOCCTAaHOBUTECIIbHBIX
peaKkuuii C UCIOIb30BaHUEM
METO/1a AIEKTPOHHOIO

05.09

[TrcbMeHHBIN KOHTPOJIb




OataHca.

11. | Teopus 3eKTPOIUTUYECKOM 07.09 | YcrHsblit onpoc;
JMCCOLMAMU. DIIEKTPOJIUTHI JlaBGopatopHblil ONIBIT
Y HERJIEKTPOJUThI. KaTHOHBI,
aHUOHBI. MexaHu3M
JMICCOLIMAIIMU BEIIECTB C
Pa3IMYHBIMU BUAAMHU
XUMHUYECKOMN CBSI3H.

12. | Peakuuu nonHoro oOMeHa, 12.09 | CamooneHka ¢
YCIIOBUS UX MPOTEKAHUSL. HCI0JIb30BAHUEM
Honnble ypaBHEHUS «OLEHOYHOTr0 JHCTay
peakuuil. JlaGopaTopHbIii OTIBIT

13. | Xumuueckue cBoiicTBa 14.09 | CamoorneHka c
KHCJIOT B CBETE HCI0JIb30BAHUEM
IpeJICTaBiIeHU 00 «OLEHOYHOTr0 JHCTay
ANEKTPOJUTHYECKON JlaBopatopHblil ONIBIT
JMCCOLIMALIUU.

14. | Xumuueckue cBOicTBa 19.09 | CamooueHnka c
OCHOBAHUH B CBETE HCI0JIb30BAHUEM
IpeJICTaBIeHU 00 «OLEHOYHOTr0 JHCTay
ANEKTPOJIUTHYECKON JlaBopatopHblil OTIBIT
JMCCOLIMALIUU.

15. | XumMuueckue cBOCTBa 21.09 | I[lucbMeHHBIM KOHTPOJIH
COJIEH B CBETE
IpeJICTaBIeHUH 00
AIEKTPOJIUTUYECKON
nuccormanuy. Iloasarue o
TUAPOJIU3E COJIEH.

16. | KauecTBeHHBIC peakiuy Ha 26.09 | JIabopaTOpHBIil OIIBIT
KAaTUOHBI U aHUOHBI.

17. | [IpakTuueckas pabota Nel. 28.09 | IIpaxTtuueckas pabota

Pemenue
AKCIIEPUMCHTAIBHBIX 337124
10 TeMe
"DIIEKTPOTUTHYECKAS




muccormanus”

18.

Ypox 06001eHNS 1
CHCTEMAaTH3aIlNN 3HAHUM T10
Teme: BemecTso u
XUMUYECKask PEaKIusl.

09.11

CaMOOI1IeHKa C
UCIIOJIb30BAHUEM
«O11eHOYHOTO JIHCTaY

19.

KonTponbHas pabora no
Teme: Beniectso u
XAMUYECKast PEaKIIHs.

11.11

KonTtponbHas padora

20.

OO1as xapakTepucTuKa
rajioreHoB. CTpoeHue u
(bu3HYecKue CBOMCTBA
MPOCTHIX BEIIECTB —
raJIOTEeHOB.

16.11

YceTHbII onpoc

21.

XnopoBogopon. CossiHast
KHUCIIOTa, XUMHUYECKHE
CBONCTBA, ITOJIy4CHHUE,
npuMeHeHne. KauecTBenHas
peaxuusi Ha XJI0pUA-UOHBI.

18.11

CaMOOIIeHKa C
UCIIOJIb30BAHUEM
«O11€HOYHOTO JIHCTaY

22.

PuU3HOJIOrNYeCKOe ACUCTBUE
XJIOpa M XJIOPOBOJAOPOAA HA
OpraHu3M 4YeJI0BEeKa.
Baxsneiimme xinopuasl 1 UxX
HAaxO’KJICHHE B IIPUPOJIE.

23.11

TectupoBanue

23.

[IpaxTnueckas padora Ne2.
[Tony4yenue cosstHOM
KHUCIIOTBI, U3YUEHHE €€
CBOWCTB.

25.11

[IpakTuueckas pabora

24.

OO01as xapakTepucTuKa
aneMeHTOB VIA-rpymnisl.
Oco0eHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbBIE
CTCIICHU OKHUCJICHUS.

30.11

YceTHbII onpoc

25.

CtpoeHnue u cBOICTBa
IMPOCTBIX BEIICCTB —
KHCJIOPOJIa U CEPHL.

02.12

YceTHbII onpoc




ANIOTpONHBIE
MO (UKAITUH.

26.

CepoBoa0po, CTPOCHHE,
(1)I/I3I/I‘-IGCKI/IG U XUMHUYCCKHUEC
cBoiicTBa. OKCH/IbI CEphI KaK
MMpeACTAaBUTCIIN KMCJIIOTHBIX
OKCHJIOB.

07.12

CaMOOIIeHKa C
UCIIOJIb30BAHUEM
«O11eHOYHOTO JIHCTa»

27.

Cepnas KUCIIOTA,
(1)I/I3I/IT-IGCKI/IG U XUMHUYCCKHUEC
cBoiictBa. Coou cepHOit
KHCJIOTBI, KAUCCTBCHHAasA
peaxuus Ha Cynb(aT-uoH.
[IpumeHnenue cepHo
KHCJIIOTHBI.

09.12

YceTHbII onpoc

28.

[IpomblnuieHHBIH cI0CO0

MOJIYYECHHS] CEPHOM KUCIIOTBHI.

Pemrenue 3aga4q Ha
HaX0KIECHUE MAacCOBOH N0JIU
BBIXOJa IIPOJYKTa PEAKIIUN

14.12

CaMOOI1IeHKa C
UCIIOJIb30BAHUEM
«O11eHOYHOTO JIHCTaY

29.

Haxoxnenue cepsl u €€
COEJIMHEHUH B MPUPOJIE.
XHUMUYECKOE 3arpsi3HEHUE
OKpYKarollen cpeibl
COCTMHCHUSIMU CEPBI
(KUCTIOTHBIE JTOK]IH,
3arpsiI3HEHUE BO3yXa U
BOJIOEMOB)

16.12

[TrcbMeHHBIN KOHTPOJIb

30.

OO01as xapakTepucTuKa
2JIEMEHTOB V A-Tpymniibl.
A3OT, pacCIpOCTpaHEHUE B
npupojie, Gu3nvIecKue u
XUMHUYECKHE CBOMCTBA.
Kpyrosopot azora B
IIPUPOJIE.

21.12

CaMOOIIeHKa C
UCIIOJIb30BAHUEM
«O11eHOYHOTO JIHCTaY

31.

Ammuak, ero ¢usnueckue u
XUMHYECKHE CBOICTBA,
[IOJIy4Y€HHUE U IPUMEHEHUE.

23.12

YceTHbII onpoc




Conu aMMOHUH.

32.

[IpaxTnueckas padora Ne3.
[Tomyuyenune ammuaka,
W3yYECHHUE €r0 CBOWCTB.

11.01

[IpakTuueckas pabora

33.

A3oTHAg KHCJIOTa, €&
(bU3UYECKHe U XUMUYECKUE
cBorictBa. Hurparsl.

13.01

CaMOOI1IeHKa C
UCIIOJIb30BAHUEM
«O11eHOYHOTO JIHCTaY

34.

Hcnonp30BaHne HUTPATOB U
COJIEW aMMOHHMS B KAYECTBE
MUHEPaJIbHBIX yI0OpEHUI.
XHUMUYECKOE 3arpsi3HEHUE
OKpYKarollen cpeibl
COEJIMHEHUSIMU a30Ta.

18.01

CaMOOIIeHKa C
UCIIOJIb30BAHUEM
«O11eHOYHOTO JIHCTaY

35.

docdop, amoTponHbIE
Moupukanuu dhocdopa,
(1)I/I3I/I‘-IGCKI/IG U XUMHUYCCKHUC
CBONCTBA.

20.01

YceTHbII onpoc

36.

Oxkcun pochopa(V) n
dbocdhopnas kucnora,
(1)I/I3I/I‘-IGCKI/IG U XUMHUYCCKHUEC
CBONCTBA, ITOJIy4YECHHE.
Wcnonb3oBanue pocdaTos B
KauCCTBC MUHCPAJIbHBIX
yA0OpeHUil.

25.01

[T1cbMeHHBIN KOHTPOJIb

37.

Yraepon, amaoTpOIHbIE
Mo U (UKAIIH,
pacnpocTpaHeHue B
npupoje, pusnueckue u
XUMHUYECKHE CBOMCTBA.
AncopOrus.

27.01

YceTHbII onpoc

38.

Oxcunpl yriaeposa, ux
¢buznyecKkrue u XuMHUYECKUe
CBONCTBA, MTOIYYECHUE U
npuMeHenue. [Ipakrnueckas
pabota Ne4. Tlonyuenue

0.5

01.02

[IpakTuueckas pabora




YTJIEKHUCIIOTO rasa.
KauectBennas peakuus Ha
KapOOHAaT-HOH.

39. | YronpHas kucnora u eé 03.02 | CamooueHka ¢
coJu, UX pU3NYECKUE U HCI0JIb30BAHUEM
XMUMHYECKHE CBOMCTBA, «OLEHOYHOTr0 JHCTay
[IOJIy4Y€HHUE U IPUMEHEHUE.

KauectBennas peakuus Ha
KapOOHAaT-HOHBI.

40. | [lepBoHaYaNbHBIEC TIOHSATHUS 08.02 | CamooueHka ¢
00 OpraHMYeCcKUX BEIIEeCTBAX HCI0JIb30BAHUEM
KaK O COeIMHEHUSAX «OLEHOYHOTr0 JHCTay
yriepojna. Ix cocraB u
XUMHUYECKOE CTPOEHHE.

41. | TTonsaTHE O OMOJOTUICCKH 10.02 | Ycraslii omipoc
BAYKHBIX BEIIECTBAX: )KUPaX,

Oenkax, yrieBoJax — M UX
POJIK B )KM3HU YEJIOBEKA.

42. | Kpemuuii, ero pusndeckue u 15.02 | CamooueHnka c
XMUMHYECKHE CBOMCTBA, HCI0JIb30BAHUEM
MIOJIy4Y€HUE U IPUMEHEHUE. «OLEHOYHOTr0 JHCTay
CoenuHeHUs KpeMHUS B
npupoe. Baxxueimne
CTPOUTENIbHBIE MaTEepHAaJIbI:

KepaMHKa, CTEKJIO, LIEMEHT,
0eToH, Kene300eToH.

43. | Obmme npencTaBieHUs 00 17.02 | CamooueHka c
okcuze kpeMuua(IV) u HCIIOJIb30BAHUEM
KPEMHUEBOI KUCIIOTE. «OLEHOYHOTr0 JHCTay
CuIuKaThl, UX
HCII0JIb30BAaHUE B OBITY,

MeIUIIHE,
MIPOMBIIIJIEHHOCTH.
44. | Ilpaktnyeckas padora Ne 5. 22.02 | IIpaktuueckas pabota

Pemenne
AKCIEPUMEHTAIBHBIX 3a]1a4
no TeMe «Baxxnelime




HEMETAJIbI U UX
COCAUHECHUA»

45.

Ypoxk 060011eHNS 1
CHCTEMAaTH3aIlNN 3HAHUM I10
Teme: Hemerannel u ux
COCIMHCHHUS.

24.02

CaMOOIIeHKa C
UCIIOJIb30BAHUEM
«O11eHOYHOTO JIHCTa»

46.

KonTponbHas pabora no
TeMme: HemeTanisl 1 ux
COEIMHEHU.

01.03

KonTtponbHas pabdorta

47.

OO1as xapakTepucTuKa
XUMHNYECKHUX JIEMECHTOB —
METaJUIOB Ha OCHOBAaHHUH WX
IIOJIOKCHUA B
MEPUOINYECKOIN CUCTEME
XUMHNYECCKHUX IJIEMCHTOB

. Y. MenneneeBa u
cTpoeHust atoMoB. CTpoeHue
METaJUIOB.

03.03

CaMOOI1IeHKa C
HUCIIOJIb30BAHUEM
«O11eHOYHOTO JIHCTaY

48.

DNEeKTPOXUMHUIECCKUHN Psif
HaIpsHKEHUHA METAJUIOB.
duzndeckrue U XUMHUYECKIE
CBOMCTBA METAJIJIOB.

09.03

YceTHbII onpoc

49.

O61ue crnocoObl NOTYYEHUS
MeTtamioB. [TorsaTue o
KOPPO3UHU METAJUIOB U
OCHOBHEIE CIIOCOOBI 3aIIUTHI
OT KOPPO3HHU.

10.03

CaMOOI1IeHKa C
UCIIOJIb30BAHUEM
«O11eHOYHOTO JIHCTaY

50.

Crnasel (cTanb, YyTr'yH,
TIOPATIOMUHUN, OpOoH3a) U
UX IPUMEHEHHE B OBITY U
MIPOMBIIIJIEHHOCTH.

15.03

[TrcbMeHHBIN KOHTPOJIb

51.

[lesi0uHbBIE METAILITBI.
Haxoxnenue B mpupose.
DU3NYECKUE U XUMUYECKHUE
CBOMCTBA (HA TIPUMEPE

17.03

CaMOOIIeHKa C
UCIIOJIb30BAHUEM
«O11eHOYHOTO JIHCTaY




HATpUsI U KaJus).

52. | Oxcuzbl ¥ TUIPOKCHIBI 0 22.03 [TrcbMeHHBIN KOHTPOJIb
HATPHS U KaJIusl.

[IpuMeHeHne mEenoYHbIX
METaJJIOB M UX COCIMHCHUM.

53. | Hlenouno3emenbHbIC 0 24.03 | CamoorieHKa C
MeTauiel. Haxoxnenue B HCII0JIb30BAHHEM
npupojie. Pu3ndecKue u «OLIEHOYHOr 0 JTUCTAY
XUMHYECKHE CBOMCTBA
MAar"us U KajbIis.

54. | Baxxueine coeauHEHHs 0 05.04 | CamooreHKa ¢
KaJbIUs (OKCHI, THIPOKCHUI, HCII0JIb30BAHHEM
COJIN). «OLIEHOYHOr 0 JTUCTAY

55. | XKécTkocTh BOABI M CITOCOOBI 0.5 07.04 | Camoo1eHKa C
€€ yCTpaHEHHS. HCTIOJIb30BAHUEM
[IpaxTnueckas padorta Neb. «OLEHOYHOTr0 JHCTay
JKEcTkoCTh BOABI M METOBI
€€ yCTpaHEHHUS

56. | Beruncienus mno 0 12.04 | Camoorenka ¢
YPaBHCHHUSIM XUMHUYECCKHIX HCII0JIb30BAHHEM
peakIuii, eciii OANH U3 «OLIEHOYHOr 0 JTUCTAY
peareHToB JaH B BHJIE
BOJIHOTO PacTBOpa ¢
H3BECTHOI MacCOBOM HOJICH.

57. | Amromunuii. [Tonoxxenue B 0 14.04 | IIpakTrueckas paboTa
IIEPUOANYECKON CUCTEME
XUMHYECKUX DJIIEMEHTOB
1. . Menneneesa, ctpoeHue
aroMa. Haxoxaenue B
npupojie. Puznueckue u
XUMHYECKHE CBOMCTBA.

58. | AmdoTepHBIEC CBOWCTBA 0 19.04 | Camoorenka ¢

OKCHUaa U TUAPOKCHU A
AJIIOMHHNA.

UCIIOJIb30BAHUEM
«O11eHOYHOTO JIHCTa»




59.

Kenezo. [lonoxenue B
MIEPUOANYECKON CUCTEME
XUMHUYECKUX 3JIEMEHTOB

J1. . Menneneesa, ctpoeHue
atoma. Haxoxnenue B
npupoje. Puznueckue u
XUMHUYECKHE CBOMCTBA.

21.04

TectupoBanue

60.

OKCI/II[I)I, TUAPOKCUIABI U
cosu xxene3a(ll) u
xeneza(Ill).

26.04

[TrcbMeHHBIN KOHTPOJIb

61.

[IpakTuueckas padora Ne 7.
Pemenne
IKCIIEPUMEHTAIIbHBIX 33124
no teMe «BaxHenmme
METAaJIJIbl K KX COCAUHECHUS

28.04

[IpakTuueckast pabora

62.

[IpakTuueckas padora Ne 8.
Pacno3znaBanue
HEOPraHMYCCKUX BEIIECTB C
MTOMOIIBI0 KAYECTBEHHBIX
peaKkuuii Ha UOHHBI.

03.05

[IpakTuueckas pabora

63.

Pemenwue 3ana4 Ha
BBIYMCIICHUS 110 YPaBHEHUSAM
XUMUYECKUX PEAKIUHN, €CITU
OJIMH U3 PEareHTOB JIaH B
M30BITKE W COAEPKUT
IIPUMECH; MACCOBOU JIOJIH
BBIXOJIa MPOJIyKTa peakuu

05.05

CaMOOIIeHKa C
UCIIOJIb30BAHUEM
«O11eHOYHOTO JIHCTaY

64.

Ypoxk 06001m1eHNS 1
CHCTEMAaTH3aIlNN 3HAHUM I10
TeMe: MeTtamisl B ux
COCIUHCHMS.

10.05

CaMOOIIeHKa C
UCIIOJIb30BAHUEM
«O11eHOYHOTO JIHCTaY

65.

KonTponbHas paborta no
TeMe: MeTtamisl B ux
COCIUHCHMS.

12.05

KonTtponbHas padora




66.

BemectBa u matepuaisl B
IMOBCETHEBHOM JKU3HHU
yelroBeka. XuMus 1
310poBbe. besonacHoe
HCIIOJIH30BAHKE BEIIECTB U
XUMHUYECKUX PEAKIIUH B
OBITY.

17.05

YceTHbII onpoc

67.

OCHOBBI IKOJIOTHUECKOI
IPAMOTHOCTU. XUMUYECKOE
3arpsi3HEHUE OKPYXKarolen
cpeasbl. Posib xumuu B
PELICHUH SKOJIOTHUECKUX
poOIIeM.

19.05

YceTHbII onpoc

68.

HUtorosas arrecramnus 1o
XMMUH 32 KypC OCHOBHOM
LIIKOJIBI

24.05

KonTtponbHas pabdorta




