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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 TOCYIapCTBEHHOM 00pa30BaTeIbHOM
CTaHJapTe€ OCHOBHOTO oO0mIiero oOpa3oBaHus, ¢ Y4ETOM pacHpelesIEHHBIX IO KilaccaM
IIPOBEPsIEMbIX TPeOOBaHUH K pe3yJbTaTaM OCBOCHUs OCHOBHOI 00pa30BaTeIbHON MPOrpaMMbl
OCHOBHOTO 00m1Iero o0pa3oBaHUs W D3JEMEHTOB COJEP)KAHMS, TPEJACTaBICHHBIX B
VHuBepcanbHOM Koau(UKaTope Mo XUMHM, a Takke Ha ocHoBe [IpuMepHON mporpammsl
BOCIIUTAHUSI OOYYaroIIMXCsl MPH TOJYyYEHUU OCHOBHOIO 00Iero oOpa3oBaHus U € y4ETOM
Konnenuuu npenogaBanust yueOHOTO mpenMera « XUMHS» B 00pa30BaTEIbHBIX OpraHU3aIUsIX
Poccuiickoit denepannu, peanu3yomnux OCHOBHbBIE 00111€00pa3oBaTeibHble MporpamMmmsl (yTB.
Pemiennem Komnernn Munnpocsemienns Poccun, mporokosn ot 03.12.2019 N I11K-48H).

OBIIAA XAPAKTEPUCTUKA YUYHEBHOI'O ITPEAMETA «XUMMWA»

Bxmang yweOHoro mnpeamera «XuMmusi» B JOCTH)KEHHE 1€led OCHOBHOTIO OOIIEro
oOpa3oBaHusi 00YCJIOBJIEH BO MHOTOM 3HAY€HHEM XMMHMYECKOM HAayKH B IO3HAHUHM 3aKOHOB
OPUPOJBI, B PAa3sBUTHUH IPOU3BOJUTENBHBIX CHJI OOIIecTBa U CO3JAaHUU HOBOM 0a3bl
MaTepHaAIbHOMN KYJIbTYpBHI.

XUMHUS KakK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAayK PacHpOCTpaHUJIa CBOE BIMSHUE Ha BCE
00JIaCTH YEJI0BEUECKOro CYIeCTBOBAaHUS, 3ajajia HOBOE BUJCHHE MHpA, CTajla HEOThEMJIEMbIM
KOMIIOHEHTOM MHPOBOH KYJIbTYpbl, HEOOXOJIUMBIM YCIOBHUEM KH3HU OOIIECTBA: 3HAHUE
XUMHH CIIYKHT OCHOBOM 1711 (POpMHUPOBaHUS MUPOBO33PEHUS YEJIOBEKA, €T0 MPEACTABICHUM O
MaTepUaIbHOM €IMHCTBE MUPA; BAXKHYIO POJIb UTPAIOT (GOPMHUPYEMbIEe XUMUEH MpeICcTaBICHUS
O B3aMMOIPEBPAIIECHUAX SHEPTrUH U 00 BOJIIOIIMU BEUIECTB B MPHUPOJIE; COBPEMEHHAs] XUMUS
HalpaBJICHa Ha pelIeHHe TII100albHBIX MPOOJIEM YCTOMYMBOIO Pa3BUTHS YE€IOBEUECTBA —
CBIPBEBOM, SHEPreTUYECKOM, TMHUIIEBOM M HSKOJOrMYecKod 0Oe30macHoCTH, IpodsieM
3/paBOOXPaHEHUS.

B ycnoBusx BO3pacTaromiero 3HaUYE€HUS XUMHUM B JKM3HM OOIIECTBAa CYIIECTBEHHO
MOBBICUJIACh POJIb XMMHUYECKOro oOpa3oBaHus. B miane coruanuszanuy OHO SBISETCS OJHUM
U3 yCIOBH (HOPMUPOBAHUS MHTEIUIEKTA IMYHOCTU U TAPMOHUYHOTO €€ pa3BUTHUS.

CoBpeMEHHOMY 4YEJIOBEKY XUMHUYECKHE 3HAHUS HEOOXOMuUMBI i HpuoOpeTeHus
OOUIEKYJIbTYPHOI'O YPOBHS, MO3BOJISIIOIIETO YBEPEHHO TPYJIUTHCA B COLMYME U OTBETCTBEHHO
y4acTBOBAaTh B MHOIOOOpa3HOM >KM3HM OOIIECTBa, JUIsl OCO3HAHUS BA)XHOCTU PA3yMHOIO
OTHOIIIEHHSI K CBOEMY 370POBBIO U 3JJOPOBBIO APYIHX, K OKpYXKaroUleil IPUPOAHON cpeae, s
IPaMOTHOTO TIOBEJIEHUS MPU UCIIOIB30BAHUU PA3IMYHBIX MAaTEpUAIOB U XMMHYECKHX BEILECTB
B IOBCEIHEBHOM KU3HU.

Xumuueckoe oOpa3oBaHHWE B OCHOBHOM IIKOJE SBISETCS Oa30BBIM IO OTHOIICHHIO K
cucreMe oOIIero XuMudeckoro odpazoBaHus. [109TOMy Ha COOTBETCTBYIOIIEM €My YPOBHE
OHO pealu3yeT MpHucylIue oOUeMy XHUMHUYECKOMY OOpa30BaHHUIO KIIIOUEBbIE IIEHHOCTH,
KOTOpbIE OTpakarOT T'OCYAAapCTBEHHbIE, OOUIECTBEHHbIE M HHAWBHUAYaIbHBIE MOTPEOHOCTH.
OTUM ompenensercs CyIHOCTh oOOmei crparernu OOydYeHHUs, BOCIUTAHHUS M Pa3BUTHUA
00y4aromMxcs CPeACTBAMU YUYEOHOTO MpeaMeTa « XUMUS.

Nzyuenne mpeamera: 1) cnocoOCTBYeT peanu3allid BO3MOXHOCTEH Al caMOpa3BUTHUS U
(dbopMUpoOBaHUS KyIbTYphl JUYHOCTH, €€ 001eil u pyHKIMOHATBLHONW TPAMOTHOCTH; 2) BHOCUT
BKJIaJ B (pOPMHPOBAHME MBIILJICHUS U TBOPYECKUX CIIOCOOHOCTEH MOJPOCTKOB, HABBIKOB MX
CaMOCTOSITEIbHONW  y4yeOHOW JESITeNbHOCTH, HKCIEPUMEHTAIBHBIX W HCCIE0BATEIbCKUX
yMEHUH, HEOOXOJUMBIX KaK B IIOBCEJHEBHOM JKM3HM, TaKk M B MNPOPeCcCHOHATBHON



AESITeTbHOCTH; 3) 3HAKOMUT CO CHEeUU(PUKONW HAYYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI
LIEJIOCTHOTO B3IVISI1a HA €AMHCTBO IIPUPOABI M YEJIOBEKA, SIBJISETCS OTBETCTBEHHBIM 3TAIOM B
(OpMHUPOBaHUHM E€CTECTBEHHO-HAYYHOH TI'PaMOTHOCTH THOJPOCTKOB; 4) CHOCOOCTBYET
(OpMHPOBAHUIO LIEHHOCTHOTO OTHOILIEHUS K €CTECTBEHHO-HAYUHBIM 3HAHUSIM, K MPUPOAE, K
YeJI0BEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE 00pa30BaHUE MIKOJIbHUKOB.

Ha3BanHble HampaBiieHUss B 0Oy4e€HUM XMMHUU OOECTeYMBarOTCs cHelU(pUKON copep KaHus
IpeaMeTa, KOTOPBIN SBJISETCS MEeIarorn4ecky aJlaliTuPOBAHHBIM OTpaKeHHEM 0a30BOI HayKu
XMMHH Ha ONPEEIEHHOM JTane €€ pa3BUTHSL.

Kypc XuMuum OCHOBHOM HIKOJBI OpPHUEHTUPOBAH HA OCBOCHHME OOYYaIOLIMMKCS OCHOB
HEOPraHMYECKOW XMMHHM M HEKOTOPBIX TOHATUA U CBEACHMA 00 OTIENbHBIX OOBEKTaX
OpraHNU4YeCKOW XHUMUHU.

CtpykTypa cojaepkaHus mnpeaMera chOpMUpPOBaHA Ha OCHOBE CHCTEMHOTrO IOJX0/a K €ro
n3ydeHnto. ColepikaHue CKIAAbIBACTCA W3 CUCTEMBI NOHATHM O XUMHUYECKOM JJIEMEHTE H
BELIECTBE M CHUCTEMBbl MOHATUH O XHMMHUYECKON peakuuu. OOe 3THU CHCTEMBI CTPYKTYPHO
OpPraHW30BaHbI 110 PUHLUITY ITOCIIEN0BATEIBHOTO PA3BUTHs 3HAHUI HAa OCHOBE TEOPETUUECKUX
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  JHCCOLMAMM  BEIIECTB B  pacTBopax. TeopeTHueckue 3HaHUs
paccMaTpUBalOTCST HAa OCHOBE SMIIMPUYECKU IIOJIYYEHHBIX M OCMBICIEHHBIX (DaKTOB,
pa3BHUBAIOTCS IOCJIEIOBAaTENIbHO OT OJHOIO YPOBHA K JPYrOMY, BBINOJHAA (YHKIIUU
OOBSICHEHHSI W MPOTHO3UPOBAaHUS CBOMCTB, CTPOCHHS M BO3MOXHOCTEH IPaKTHYECKOIrO
IIPUMEHEHMS U NTOJTyYEHHUS U3y4aeMbIX BEILIECTB.

Takass opraHuzanus COAEp’KaHUS Kypca CIOCOOCTBYET NPEICTABICHUI0 XUMHUYECKOU
COCTABJISIIOIIECH HAy4YHOM KapTHHBI MHpa B JIOTMKE €€ CUCTEMHOM NpUpOABI. TeM cambIM
o0ecrneynBaeTcsl BO3MOKHOCTh (POPMHUPOBAHMS y 00YYarOMIMUXCsl IEHHOCTHOI'O OTHOLIEHHS K
HAay4yHOMY 3HaHHUIO U METOJAM IO3HAaHWS B Hayke. BakHO Takke 3aMETUTh, YTO OCBOCHHE
COZIEpXKaHNs Kypca NPOUCXOJUT C INPHUBICUYCHHEM 3HAHUN M3 PAHEE H3YYECHHBIX KYpPCOB:
«Oxpyxarouuit Mup», «bronorus. 5—7 knacce» u «dusnka. 7 Kiacey.

HEJIM U3YUYEHNA YYEBHOI'O ITPEAMETA «XUMUWA»

K HampaBieHMIO MEpPBOCTENEHHOM 3HAYMMOCTH MpU pealu3alud o0pa3oBaTeNIbHbBIX
byHKIMH npeamera «XUMHS» TPAAUIMOHHO OTHOCAT (OpMHUpOBaHHWE 3HAHUUA OCHOB
XMMHUYECKOW HayKh Kak o0O0JacTh COBPEMEHHOTO  €CTECTBO3HAHMS, MPAKTUYECKOU
NESATEIIBHOCTH YEJIOBEKa M KaK OJHOIO0 M3 KOMIIOHEHTOB MHPOBOW KYJBTYpHI. 3ajaada
npeaMeTa COCTOUT B (POPMUPOBAHUU CUCTEMbl XMMHUECKHX 3HAHUM — Ba)KHEHIINX (PAKTOB,
MOHATHH,  3aKOHOB M TEOPETHMUECKHX  TOJIOXKEHWH,  JOCTYmHBIX  00001eHui
MHPOBO33PEHUYECKOI0 XapakTepa, $3blka HayKH, 3HAHHH O HAaY4YHBIX METOJAX H3y4YEHUs
BEILIECTB U XMMUYECKUX peakUui, a Takke B OPMUPOBAHUU U PA3BUTUU YMEHUH U CIOCOOOB
JeSITEIbHOCTH, CBSI3aHHBIX C IJIAaHUPOBAHUEM, HAOJIOJIEHHEM U IPOBEJEHUEM XMMHUYECKOIO
JKCIIEPUMEHTa, COOJIIOJICHHEM TpaBWI 0e30macHOro OOpaleHusi C  BEIIeCTBAMH B
MIOBCEJHEBHOM KU3HU.

Hapsiny ¢ 5TuM 1ienu n3ydeHus mpeamera B MporpaMMe YTOYHEHBI U CKOPPEKTUPOBAaHBI C
y4€TOM HOBBIX NPUOPUTETOB B CHUCTEME OCHOBHOro oOmiero ooOpazoBanus. CerogHs B
o0pa3oBaHMU 0CO0O0 3HAYMMOM TPHU3HAETCS HANPABICHHOCTh OOYYEHHS Ha pPa3BUTHE U
caMOpa3BUTHE JIMYHOCTH, (OpMHUPOBaHME €€ HHTeIJIeKTa U oOuied KynbTypbl. OOydeHue
YMEHHUIO YYUTBHCSA U MPOAOIIKATH CBOE 00pa30BaHHE CaMOCTOATEIBHO CTAHOBUTCS OJHOW W3
BOXHEWITNX (QYHKIMHA yIeOHBIX TPEIMETOB.



B cBsi3u ¢ 3TUM npu U3ydyeHHH MpeaMeTa B OCHOBHOMW IIKOJE JOMHUHHPYIOIIEEe 3HAUCHUE
nproOpeNu Takue 1eNH, Kak:

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

e HaIpaBJICHHOCTb OOYYECHMs HA CUCTEMAaTHYECKOE MPUOOIICHUE YUalIuXCs K
CaMOCTOSITEILHOM MO3HABATEILHON JEATETbHOCTH, HAYYHBIM METOJIaM MTO3HAHMS,
bopMHUPYIOIIMM MOTHUBALIUIO U PA3BUTHE CITIOCOOHOCTEH K XUMUU;

o obecrieueHue ycnoBuil, ClIocCOOCTBYIONUX MPUOOPETEHUIO O0YUAIOIIUMHUCS OIBITA
Pa3HOOOPa3HOM NESITEIHLHOCTH, TO3HAHUS U CAMOIIO3HAHMS, KJIIOUEBBIX HABBIKOB (KIIFOUEBBIX
KOMITETEHIINH ), UMEIOIIUX YHUBEPCAIbHOE 3HAUEHUE /IS Pa3IMUYHBIX BUJOB ACSTEILHOCTH;

o (opmupoBaHue yMeHHUI OOBICHATH U OLIEHUBATD SIBJICHUSI OKPYKAIOIIEro MUpa Ha
OCHOBAHUU 3HAHUH U OMbBITA, TOJIYYEHHBIX IIPU U3yUYEHUH XUMUH;

e (opMHpoBaHKE Y 00YUAIOIINXCA TYMAHUCTUUECKUX OTHOIICHUH, TOHUMAHHUS [IEHHOCTH
XUMHYECKUX 3HAHUN JUTsl BBIPAOOTKU SKOJIOTHYECKH 11e71eCO00pa3HOTO MOBEICHUS B OBITY U
TPYZIOBOM AEATEIbHOCTHU B LIETSAX COXPAHEHUS CBOETO 3[J0POBbs M OKPYXKAIOIIEH MPpUPOAHOU
Cpelibl;

e pa3BHUTHE MOTHBAIIMU K 00YUCHHIO, CTIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO 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 oo6pazoBanus «XUMHs» MPU3HAHA 00sA3aTEIbHBIM y4€OHBIM MPEIMETOM,
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

IlepBoHayabHbIE XUMHYECKHE MOHATHS

[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 pa3ielIeHHs] CMECeH.

ATOMBI U MOJIEKYJIbl. XUMHUYECKHE 31E€MEHThl. CHMBOJIBI XUMHUECKHUX 3JIEMEHTOB. [IpocThie
Y CJIO’KHBIE BeIIeCTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas popMyna. BaleHTHOCT aTOMOB XUMHUUYECKHX 3JIEMEHTOB. 3aKOH TTOCTOSTHCTBA
coctaBa BemiecTB. OTHOocUTEIbHAas aToMHas Macca. OTHOCHUTENbHAsE MOJICKYJsipHAas Macca.
MaccoBast 10JIs1 XUMHYECKOT'0 DJIEMEHTA B COCIMHEHUH.

dusznueckue W XUMHUYECKHUE SBJICHHUS. XHUMHUUECKas peakuuss ¥ e€ NpHu3HaKH. 3aKOH
COXpAaHEHHMsSI MAacChl BeEIIECTB. XUMHUYecKue ypaBHeHUs. Kiaccudukamus XuUMHUECKHX
peakiuii (COeIMHEHM S, PAa3JIOKEHUSI, 3aMeIIEeHUs, 0OMEHA).

XUMHUYECKUN IKCIIEPUMEHT: 3HAKOMCTBO C XMMUYECKOW TOCY/O0H, ¢ MpaBUiIaMu padOTHl B
nabopatopun ¥ mnpuéMamMu oOpamieHus C J1a0OpaTOPHBIM 00OPYIOBAaHUEM; H3YYCHHE H
ormucanne (U3NUECKUX CBOWCTB OOpa3llOB HEOPTaHWYECKUX BEIIECTB; HAOIO/ICHUE
¢buzmyeckux (MIaBleHUE BOCKA, TasHUE JIbJla, pPaCTUPAHUE caxapa B CTYIKE, KUICHUE H
KOHJICHCAIIMSI BOJbI) M XUMHUYECKHX (TOpPEHHE CBEUH, MPOKAIMBAHUE MEIHOW MPOBOJIOKH,



B3aMMOJICHICTBUE MeNla C KHUCJIOTOW) SIBIICHUM, HAOIIOJEHWEe U OINHCAaHUE MPU3HAKOB
MPOTEKAHUSI XUMUYECKUX peakiuil (pa3iokeHue caxapa, B3auMOJCHCTBIE CEpHON KUCTOTHI C
xjopuaoM Oapusi, pasnoxkenue ruapokcuaa Menu(ll) nmpu HarpeBaHuu, B3aUMOJECHCTBHUE
xene3a ¢ pactBopom conu Menu(ll)); uzydenue cnocoOoB pazzeneHus: cMeceil (C MOMOIIbIO
Maruta, QuibTpPOBaHUE, BbIIAPUBAHUE, TUCTWLISALUSA, Xpomarorpadus), MpoBeICHUE
OYMCTKUA TOBAapEHHOW COJIM; HAONIOJICHHE U OMNHCAHHE pEe3yIbTaTOB IPOBEACHUS OIBITA,
WUIIOCTPUPYIOIIETO  3aKOH  COXPAHEHMs  MacChl;  CO3JaHHE  MOJEIEH  MOJEKYH
(IIrapocTepIKHEBBIX).

Ba:kHeiilne npeacTaBuTe/ i HEOPraHUYECKUX BellleCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopom — 3jeMEHT M HPOCTOE BEIIECTBO.
Haxoxxnenne kuciopoga B mnpupone, (U3MYECKUE W XHUMHUYECKHE CBOWCTBA (peakiuu
ropenusi). Oxcunabl. Ilpumenenue kucimopoma. CrnocoObl MOTyYeHUsT KHUCIOPOAAa B
nabopaTopuu U NPOMBIIUIEHHOCTH. KpyroBopot kucinopoaa B npupoje. 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, pa3pylieHne 030HOBOTO CIIOSL.

Bonopon — anemeHT u npocrtoe BeniecTBo. Haxoxaenue Boopoaa B npupoe, Gpusndeckue
Y XUMHYECKHE CBOMCTBA, IPUMEHEHHE, CITIOCOORI norydeHus. Kuciotsr u conu.

KonnuectBo BemectBa. Monb. MomsipHass macca. 3akoH ABoraapo. MomsipHbIil 00bEM
ra3oB. Pacuérel mo XuMHUYECKUM ypaBHEHHUSIM.

dusnyeckue CcBOWCTBa BoAbl. Boma kak pactBoputrenb. PactBopbel. HaceleHHble u
HEHACBILIEHHbIE pacTBOpbl. PacTBOpUMOCTH BeHIECTB B BOJEe. MaccoBasi J1oyisl BEIIECTBa B
pacTBope. XMMHUYECKHE CBOMCTBA BOABL. OcHOBaHMSA. Ponb pacTBOpOB B IPUPOAE U B JKU3HU
yesoBeka. Kpyrosopor Boapl B mpupoje. 3arps3HeHue NpUpOAHBIX BoA. OXpaHa M OYMCTKA
MIPUPOJHBIX BO/I.

Knaccupukanuss Heopranmueckux coeauHenuit. Oxcuapl. Kiaccudukanus OKCHIOB:
coneoOpa3ytouie  (OCHOBHbBIE, KHCIOTHblE, aMdoTepHble) U  HecoJeoOpa3yrouue.
HoMmeHnknarypa okcHIOB (MEXIyHapoaHass W TpuBHANIbHAs). DU3NUECKHME U XUMHYECKHE
CBOMCTBa OKCUJIOB. [lomyyeHne okCuIoB.

OcHoBanus. Krnaccudukanuss oOCHOBaHUM: MIENOYM UM HEPACTBOPUMBIE OCHOBAHMS.
HomeHnknarypa ocHoOBaHMil (MeXIyHapoJaHas W TpuBHaIbHas). DOU3HYECKHE U XUMUUYECKHUE
cBolicTBa ocHOBaHUU. [losryyeHrne OCHOBaHHUM.

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

Conu. Homenkiartypa comneit (MexayHapoHas U TpuBHalIbHas1 ). OU3UUECKUE U XUMUYECKUE
cBoiicTBa conei. [TomyyeHnue comei.

['eneTndeckas CBs3b MEXAY KJIACCAMU HEOPTraHUYECKUX COCAUHEHUM.

XUMHUYECKUN SKCHEPUMEHT: KAueCTBEHHOE OIpEJEICHUE COAEpKaHUsS Kuciaopoda B
BO3/yXe; TMOJy4deHHe, coOupaHue, pacro3HaBaHHE M M3yYCHHE CBOWCTB KHCIOPOJA;
HaOJIO/ICHHE B3aMMOJICUCTBUSA BEIIECTB C KHUCJIOPOJOM M YCIOBUS BO3HUKHOBEHHS H
MpeKpalleHns ropeHus (mokapa); O3HaKOMJIEHHE C 00pa3laMu OKCHUJOB M OIKCAHHE HX
CBOICTB; IOJIy4€HHE, COOMpaHUE, paclo3HABAaHUE U M3Y4YEHHE CBOMCTB BOAOPOJA (TOpEHHE);
B3aumojieiictBue  Bojopona ¢ okcuaoMm  menu(Ill)  (BO3MOXKHO — MCMONBb30BaHUE
BUJIEOMATEepUaoB); HaOIOJeHUEe OOpa3loB BEIIECTB KOJIMYECTBOM | MOJIb; HCCIEOBaHHUE
0COOEHHOCTEH pPACTBOPEHHUS BEIIECTB C PA3IMYHONM PACTBOPUMOCTHIO; MPUTOTOBICHUE
pacTBOPOB C OIPEACIEHHOW MacCOBOM JOJIEW PAaCTBOPEHHOIO BELIECTBA; B3aMMOICUCTBHUE



BOJBI C MeTaJUIaMH (HAaTpUEM M KajlbLiueM) (BO3MOYKHO MCIIOJIb30BAaHHUE BUJEOMATEPUAIIOB);
ONpENIETICHUE PACTBOPOB KUCIOT M IWIEJIOYEH C IOMOIUBK HHAUKATOPOB; HCCIEIOBAHUE
00pa31l0B HEOPraHUYECKUX BEIECTB PA3JIMYHBIX KJIACCOB; HAOIIOJEHUE U3MEHEHHUS] OKPACKU
MHIMKAaTOPOB B PacCTBOpPAax KHUCIOT U ILIeJ0Yel; u3yueHue Bzaumoaeiicteus okcuaa meau(ll) c
pacTBOPOM CEPHOM KHUCJIOTHI, KHACIOT C METaUIaMH, PEeaKUUi HEeWTpaau3aluu; MOJydeHUe
HEpPAaCTBOPUMBIX OCHOBAaHHM, BBITECHEHHE OJHOTO MeETajula JIPYyTMM W3 pPacTBOpa COJIH;
pelIeHue DKCIEPUMEHTANBHBIX 3aJad M0 TeMe «BaHeWlnme KIacchl HEOPraHWYECKHX
COEIMHEHUN) .

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

[lepBbie MONBITKH KIaCCHU(PUKALUNA XUMHUYECKUX 3IeMEHTOB. [loHsATHE O TpyInax CXOAHBIX
AJIEMEHTOB (IIENIOYHbIE U IIEeIOYHO3EMEJIbHBIE METaJUIbl, TaJOTE€Hbl, WHEPTHBIC Ta3bl).
DneMeHTHhI, KOTOpbIe 00pa3yroT aM(pOTEpPHBIE OKCUABI U THIAPOKCHUIBI.

[lepuonnueckuit  3akoH.  Ilepmoanueckas  cucreMa  XMMHUYECKHX  DJIEMEHTOB
. . MenneneeBa. KopoTkomepuoaHas u giauHHonepuonHas (opmel [lepuoaudeckoit
cucteMbl xuMuueckux anemeHToB [l. WM. Menaeneesa. Ileprnoasl m rpynmsl. dusnyeckuit
CMBICJI IIOPSAAKOBOIO HOMEPAa, HOMEPOB MEPHUOJIA U TPYIIIHI JIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX siiep. M3oTomnbl. DnekTpoHbl. CTpoeHUE 3IMEKTPOHHBIX
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 PaJiiyca aTOMOB XMMHUYECKHX AJIEMEHTOB, METANIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IIO rpynmnaMm M nepuojaM. 3HadeHue [leprommdeckoro 3akoHa u
[leproandeckoil CUCTEMBI XUMHMYECKUX DJIEMEHTOB JUIS PA3BUTH HayKu W npakTtuku. [I. U.
MenpeneeB — y4YEHBIN U TPaXKIaHUH.

Xumunueckas CBS3b. KoBanentnas (monsipHas u HEIOJIsIpHAs ) CBA3b.
DIEeKTPOOTPULIATEIBHOCTh XUMHUYECKUX 3JIEMEHTOB. MIOHHas CBSA3b.

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

XUMUYECKUN DKCHEPUMEHT: H3y4eHHEe OOpa3loB BELIECTB METAJUIOB W HEMETAJJIOB;
B3aMMOJICICTBHE THAPOKCUAA IMHKA C paCTBOPAMM KHUCJIOT U IIEJIOYEH; IPOBEICHHUE OIIBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTENBHBIX peakuuid (ropeHwue,
peaKLnU Pa3I0KEHUS, COCTUHEHMS).

MesxknpeamMeTHblie CBA3H

Peanuzanust MeXIpenIMeTHBIX CBA3€M NMpU M3YyYeHMHM XMMHHU B 8 Kiacce OCYIIECTBIISETCS
Yyepe3 HCIOJIB30BAaHUE KaK OOIIMX EeCTECTBEHHO-HAYYHBIX MOHATHHA, TaKk M TOHATHUH,
SABJISIFOIUXCS. CUCTEMHBIMHM JUJISL OT/IEJIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOT' O IIUKJIA.

OO61mue ecTeCTBEHHO-HAY4YHbIE TIOHATHS: Hay4YHbIH (DaKT, TUIOTE3a, TEOPUS, 3aKOH, aHAJIM3,
CHHTE3, KiIaccupuKanus, MNEePUOAUYHOCTh, HAOIIOJCHHE, SKCIEPUMEHT, MOJICIUPOBAHUE,
U3MEPEHUE, MOJIEIIb, SIBIICHHE.

®usuka: Marepus, aToM, DOJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIUJ, H30TOIBI,
PaZMOaKTUBHOCTb, MOJIEKYJA, SJIEKTPUUYECKHM 3aps], BEIIECTBO, TEJIO, 00bEM, arperatHoe
COCTOSIHME BEIECTBA, a3, (U3NUYECKHE BEIMYUHBI, SIMHUIIBI U3MEPEHUS, KOCMOC, TUIAaHETHI,
3BE31161, ComHILE.

buonorus: ¢poTocunrtes, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE MTOPOJIBI, MOJIE3HBIE UCKOTIAEMBIE,
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 MEPUONOB, KaJIHs, KaJIbLUs U MX COCOUHEHUN B COOTBETCTBHM C
II0JIO)KEHUEM 3JIEMEHTOB B [lepnoinueckoi CuCTeMe U CTPOEHHUEM UX aTOMOB.

CrpoeHue BellecTBa: BHUABl XUMHYECKOW CBSI3U. THUIBI KPUCTAUIMYECKUX PEMIETOK,
3aBMCUMOCTb CBOWCTB BELIECTBA OT THUNA KPUCTAIMYECKOW PEIIETKH M BUIA XMMHYECKOU
CBSI3H.

Knaccupukanuss u HOMEHKIaTypa HEOPraHMYECKUMX BEIIECTB (MEXAyHapoAHas W
TpUBUAIbHAS). XUMUYECKHE CBOWCTBA BEUIECTB, OTHOCALIUXCS K pa3jIM4HbIM Kiaccam
HEOPraHMYECKUX COCIMHEHNN, TCHETUUECKasl CBSI3b HEOPraHMYECKUX BEILECTB.

Knaccudukanus XuMu4ecKkux peakuuid MO pa3IUYHbIM NpU3HAKaM ([0 YHCIY U COCTaBy
YYaCTBYIOIIMX B PEAKIUU BEUIECTB, MO TEIUIOBOMY 3(P(EKTy, MO H3MEHEHHMIO CTElEeHEU
OKHCJICHHUSI XUMUYECKUX 3JIEMEHTOB, IO OOpaTUMOCTH, M0 YYaCTHIO KaTajau3aTopa). JK30- U
SHIO0TEPMHUYECKHUE PEAKIIMH, TEPMOXUMUYECKUE YPABHEHUS.

[TonsitTue o ckopoctu xumMuyeckoil peakiuu. IloHarue o6 oOpaTHUMbIX M HEOOPATHUMBIX
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 PEAKLUMU, JIIEKTPOHHBIA OallaHC OKUCIMTEIbHO-
BOCCTaHOBMTENBHOM peakiuu. COCTaBlIEHNE YPAaBHEHHMM OKHCINUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIONIb30BAHUEM METOA FIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOMUTUYECKON ITUCCOIMALMHU. DIEKTPOIUTHI M HEAIEKTPOJUTHL. KaTHOHBI,
aHUOHBI. MeXaHU3M JUCCOLIMALIMM BELIECTB C Pa3IMYHBIMU BHUJAMU XHMHYECKOM CBS3H.
Crenenp qucconuanyu. CuiabHbIe U c1a0ble 3J1eKTPOJIUTHI.

Peakiun noHHOro oOMeHa. YCIIOBUS NMPOTEKaHUs peakluil MOHHOTO OOMEeHa, MOJHbIE U
COKpall€¢HHbIE MOHHBIE ypaBHEHUS peakiui. CBONCTBA KHUCIOT, OCHOBAaHUW WM COJIEH B CBETE
MPEACTaBICHUN 00 JJICKTPOJMTHYCCKOW auccoruaiyi. KadecTBeHHBIC peaKIMd Ha WOHBI.
[TonsiTvie 0 TUAPOTU3E COTEN.

XYUMHUYECKUNA SKCIIEPUMEHT: O3HAKOMJIEHHE C MOJENSIMHU KpPUCTAUIMYECKUX PEIIETOK
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, Iejgoyed W cojied  (BO3MOXXHO  HCHOJIb30BaHUE
BHUJIEOMATEPHUAJIOB); IPOBEJECHUE ONBITOB, UJUTFOCTPUPYIOIIMX MPU3HAKU MTPOTEKaHUS peakLui
MOHHOTO oOMeHa (0Opa3oBaHHME OCajKa, BbIICIEHHWE Ta3a, OOpa3oBaHUE BOJIbI); OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHl  OKUCIUTENIbHO-BOCCTAHOBUTENBHBIX — peakuuid  (ropeHwue,
peakuuu pasyioKeHHs], COCIMHEHNUs); pacliO3HaBaHUE HEOPIaHWYECKHUX BEIIECTB C MOMOILBIO
KaueCTBEHHBIX PEAKLMI HA MOHBI; PELIEHUE SKCIIEPUMEHTAIIBHBIX 33]1a4.

HemeTaJuibl M MX COeIMHEHUS

OO61mas xapakTepucTrka rajioreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTePHbIE CTETIEHU
okucneHus. CTpoeHne u GU3NIecKre CBOMCTBA MPOCTHIX BEIIECTB — raJIOTEHOB. XUMUYECKHE
CBOIICTBAa Ha NIpHUMEpe XJIopa (B3aUMOJEHCTBHE C METAJUIAMHM, HEMETAJUIAMM, IIEI0YaMHu).
Xnoposogopoa. ConsiHasg KHCIIOTa, XWMHUYECKHME CBOMCTBA, IOJIyY€HUE, MpPUMEHEHHE.
JleiicTBue XJjiopa M XJOPOBOJOPOJAAa HAa OpPraHM3M 4elloBeka. BakHeiliue xJIOpuibl U 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
MoAuUKAIIMK KUCIOpOJa U cepbl. XUMHYECKHE CBOICTBa cepbl. CepoBOJOPOJ, CTPOCHUE,
busznueckue M XUMHYECKHe CBoiicTBa. OKCHIBI CEepbl KaK MPEACTABUTENN KHUCIOTHBIX
okcuaoB. CepHast KUCIIOTa, (PU3NUECKUE U XMMHUYECKHE CBOMCTBA (00IIMe KaK MpeACTaBUTENs
Kjlacca KHCIOT M croenuduueckue). XHUMHYECKHE pPEaKLUH, JIekKallMe B OCHOBE
MPOMBIIIJIEHHOTO crocoba TmonydyeHus cepHoil kuciotel. [lpumenenne. Conu cepHoOU
KHUCIIOTHI, KayeCTBEHHasi peakiusi Ha cynbdar-uoH. Haxoxnenue cepsl U €€ COeIUHEHUN B
npuposae. XUMMUYECKOE 3arpsi3HEHUE OKPYXKAIOIIEH Cpellbl COEMHEHUSIMU Cepbl (KHUCIOTHBIE
JOKIIH, 3arpsI3HEHHUE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPeJOTBPALICHUS.

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

A30T, pacnpocTpaHeHHe B Mpupojne, (pU3MYecKkue M XUMHUYeckue cBoicTtBa. Kpyrosopor
a3oTa B mpupone. AMMHUAK, ero (u3umyeckue M XHMHUYECKHE CBOWCTBA, MOJIYYCHHUE U
npuMmeHenre. Coau aMMOHHUS, WX (PU3NYECKHEe W XHMHUYECKHE CBOWCTBA, MPHUMEHEHHE.
KauecTBeHHas peakiuus Ha MOHBI aMMOHHS. A30THasl KUCIIOTA, €€ MoJyyeHue, Gu3nyeckue u
XUMHYECKHE CBOMCTBa (00IIME KakK MpEeACTaBUTENs Kiacca KHCIOT U CHEHU(PUYECKHUE).
Hcnonb3oBaHre HHUTPATOB M COJEH aMMOHHS B KauyeCTBE MHUHEPAIBHBIX YIOOPEHHIA.
XUMUYECKOE 3arpsi3HEHHE OKPYXKAIoIIeH Cpeibl COSAMHEHHUSIMHU a30Ta (KUCIOTHBIC MOXKIM,
3arpsi3HEHNE BO31yXa, IOYBbI U BOJOEMOB).

docdop, amrorpornHbie Momudukanuu dochopa, GU3MUECKHE 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 CTPOEHHUS aTOMOB,
XapaKTEepHBIE CTETIEHU OKUCIICHHUS.

VYrnepon, amIoOTpONHbIe MOAUGUKAIMK, PACIpPOCTpAHEHHWE B MpUpOJ]E, (PU3NYECKUE U
XUMHUYECKHe cBoiicTBa. Ancopbuus. Kpyrosopot yriaepoaa B npupoje. OKcuibl yriepoaa, ux
busnueckue W XHMHYECKHE CBOWCTBa, JCHCTBHE HA JKUBBIE OpPraHU3MBI, MOJYYCHUE
Y TIpUMEHEHHE. DKOJOTHYECKHE TPOOIeMBbl, CBsA3aHHBIE ¢ okcuaoMm yriepona(IV); rumoresa
r7100aTbHOTO MOTEIJIEHUsT KJIMMaTa; MapHUKOBBIN >PdeKkT. YroapHas KUCI0Ta U €€ COJIM, UX
¢bu3nueckne 1 XMMHYECKHE CBOMCTBA, MOJyuyeHUE U npuMeHeHue. KauecTBeHHast peakius Ha
KapOoHaT-uoHbl. Vcmonp3oBaHWe KapOOHATOB B OBITY, MEIMIIMHE, MPOMBIIUICHHOCTH H
CEJIbCKOM XO35HCTBE.

[lepBoHauanbHble MOHATHA OO0 OPraHMYECKUMX BELIECTBAX KaK O COCIMHEHUSX yriepoja
(MeTaH, 3TaH, J3TWIEH, alleTWIEH, 3TAaHOJ, TJIMIEPUH, YKCYCHas Kuciota). X 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 ¢Qusuueckue u XUMHYECKHE CBOWCTBA, TOJy4YE€HHWE U TPUMEHEHUE.
Coenunenust kpemHuss B mpupoxae. OOmme mpencraBineHuss o0 okcuae kpemuusi(IV) u
KpeMHueBo# kucinore. CUIMKaThl, UX UCIOJIb30BAHUE B OBITY, MEAUIIMHE, TPOMBIIIIEHHOCTH.
Baxwneiimue cTpouTenbHbIE MaTEepHabl: KEpPaMUKa, CTEKJIO, IIEMEHT, OETOH, >KeIe300eTOH.
[Tpo6embl 6€30MacHOTO UCIOIB30BAHMS CTPOUTENIBHBIX MAaTEPHAIIOB B TIOBCEAHEBHOM JKU3HU.

XUMUYECKUNA DKCIEPUMEHT: H3y4yeHHEe OO0pa3loB HEOPraHWYECKUX BEIIECTB, CBOMICTB
COJITHOM KHUCIJIOTBI, MPOBEACHHE KAaYECTBEHHBIX PEAKIMi Ha XJIOPHUI-UOHBI U HAONIOJCHUE
MPU3HAKOB WX MPOTEKAHMSI; OMBITHI, OTpakaromue (U3MUECKHEe U XUMUYECKHE CBOWCTBA
raJIOTEHOB U UX COEIUHEHUH (BO3MOKHO UCIIOJIb30BAHUE BUIEOMATEPHUATIOB); O3HAKOMIIEHHE C



oOpa3iamMu XJIOpUJ0B (TAIOTCHHUIOB); O3HAKOMIICHHE C 00pa3IiaMu Cephbl U €€ COeTUHEHUSIMU
(BO3MOKHO MCIOJB30BAHHUE BHIEOMATEPUAIOB); HAOIIOIeHUE Tpoliecca OOyTriIMBaHUs caxapa
MOJ JIEMCTBHEM KOHLEHTPUPOBAHHOW CEPHOW KHCIOTHI, WU3yYCHUE XHUMHUYECKUX CBOMCTB
pa30aBIEHHONW CEPHOIl KHCIOTHI, NMPOBEJACHUE KAaYECTBEHHOM pPEAKIUU Ha Cylb(paT-UOH U
HaOJII0/IeHHe TMpU3HaKa e€ MpPOTeKaHUs; O3HAKOMJIEHHE C (M3MUECKHMMH CBOMCTBaMH a30Ta,
dbochopa U ux coeauHeHUU (BO3MOXKHO HCIIOJIB30BAHUE BHJICOMATEPUATIOB), 0Opa3laMu
a30THbIX U (ochHOpHBIX yAOOpEHUM; MOJTydeHHe, cOOMpaHue, pacro3HaBaHUE W H3yUYCHHE
CBOICTB amMMHaKa; IMPOBEJIEHNE KaYyeCTBEHHBIX PEaKIMii Ha MOH aMMOHHS U (ocdaT-uoH H
W3yY€HHE NPU3HAKOB MX MPOTEKAHUs, B3aUMOJIECHCTBUE KOHILIEHTPUPOBAHHOW a30THOM
KHCJIOTBI C MeIbl0 (BO3MOXKHO KCHOJIb30BAHHUE BHUACOMATEPHAIIOB); H3YYEHUE MO
KPUCTAJUTMYECKUX PEIIETOK anmasza, rpadura, QyriaepeHa; O3HAKOMIIEHHE C MPOIECCOM
azcopOLUU pacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM MPOTHBOTa3a;
MoJIydeHue, coOupaHue, pacrno3HaBaHUE U W3yYeHHE CBOWCTB YIJIEKHUCIIOTO ra3a; MpoBeICHUE
KaueCTBEHHBIX peakiui Ha KapOOHAT- W CUJIMKAT-MOHBI U U3Y4YEHUE [MPU3HAKOB HX
MPOTEKAaHUs; O3HAKOMJICEHUE C MPOAYKUMEW CHUJIMKATHOW MPOMBIILIICHHOCTH; pEIICHUE
AKCIIEpUMEHTANBHBIX 33/1a4 10 TeMe «BakHelllne HeMEeTaTbl U UX COSUHEHUS.

MeTaJuibl 1 HX COeIUHEHUS

OOmasi XapakTepUCTHKAa XUMHUYECKHX OJJIEMEHTOB — METaUIOB HAa OCHOBAaHUM HX
nonoxenus B Ilepuomuueckort cucreme xumudeckux »siemeHToB [l. 1. MenneneeBa u
ctpoeHust aromoB. CTpoeHHe MeTaiuioB. Meramnueckass CBSI3b U METalUIM4ecKas
KPUCTAJUIMYECKAsl PEMIETKA. DIEKTPOXUMHUYECKUH Pl HAPSDKEHUN MeTaiioB. Pusndecknue u
XUMHYECKHe cBoicTBa MeTaioB. OOmue crnocoObl monydeHuss MerawioB. [loHsTtue o
KOPpPO3UH METAIJIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT Koppo3uu. CruiaBbl (CTajib, YyTyH,
TIOPAIFOMUHUM, OpOH3a) U UX IPUMEHEHHUE B OBITY U MIPOMBIIIEHHOCTH.

[[lenounble MeTaJUTBL: TIOJIOKEHUE B Ileproauyeckoil cUCTEME XUMHYECKHX AJIEMEHTOB /Jl.
W. MeHnneneeBa; CTpO€HHE UX aTOMOB; HaxXOXJeHHE B mpupoje. Pu3nueckue U XMMHUYECKUe
cBoiicTBa (Ha mpumepe HaTpus u Kaius). OKCUABI U TUAPOKCHUIBI HATPUS U KaJIHS.
[IprumeHeHne MEeNOYHbIX METAJIOB U KX COCTMHEHUN.

[IlenoyHo3eMeNnbHBIE METAJIBI MATHUM M KAJIBLHM: MoJIo)keHue B [lepuoauueckoil cucreme
xuMuyeckux aneMmeHToB [[. M. MenpaeneeBa; cTpoeHHME UX aTOMOB; HAXOXKJAEHUE B MPUPOJE.
dusnyeckue U XUMHUYECKHUE CBOMCTBA MAarHUS M KaJdblsg. BakHeHIIne coenUHEHUS KaIbIlUI
(oxcum, rumpokcu, coiin). JKECTKOCTh BOJIBI M CIIOCOOKI €€ yCTpaHeHHs.

Amomunuii: nonoxkenne B llepuoguueckoil cucreme Xumuueckux siemeHtoB Jl. U.
Menzeneesa; CTpoOeHUE aTOMa; Hax0XAeHHue B pupoae. Prusnyeckue U XUMUYECKUE CBOMCTBA
anmroMunusi. AMGOTEpHBIE CBOMCTBA OKCH/IA U THAPOKCH 1A aTFOMUHUS.

Kenezo: mnomoxenue B Ilepuogmueckod  cUCTEME  XHUMHUYECKUX  DJIEMEHTOB
JI. 1. MenpneneeBa; CTpoE€HHE aTOMa; HaxOXJAeHHUE B npupone. Pu3nyecKkue U XUMHUYECKUE
cBoicTBa >kene3a. Oxcuawl, runpokcuasl U comu kenesza(ll) m xemesa(Ill), mx cocras,
CBOICTBA U MOJYYEHHUE.

XVUMUYECKUN HKCIIEPUMEHT: O3HAKOMIIGHHE C 00pa3laMd METaJIOB U CIUIABOB, HUX
(GU3HYECKUMH CBOWCTBAMH, W3YyUYCHHUE PE3YJIBTaTOB KOPPO3UHM METaUIOB (BO3MOIKHO
WCIIOJIb30BaHUE BHJICOMATEPUATIOB), OCOOCHHOCTEW B3aMMOJICHCTBUS OKCHJA KalablUs U
HaTpusi C BOJAOM (BO3MOXXHO HCIIOJb30BAHUE BUIECOMATEPHUANIOB); MCCIIEIOBAHUE CBOWMCTB
XKECTKOW BOJIbI; TIpollecca TOPEHHUs >Kele3a B KUCIOpoJe (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEpHAJIOB); MPHU3HAKOB TMPOTEKAHUS KauyeCTBEHHBIX pPEAKIUA Ha HWOHBI (MarHus,
KaJIbIIMs, almioMuHusA, 1uHKa, kenesa(ll) u xenesa(Ill), meau(ll)); nabmrogeHue U onucaHue
MPOLIECCOB OKpAlIMBAaHMS IJIAMEHM HWOHAMHU HATpUsA, Kajaus ¢ Kaublus (BO3MOXKHO
WCIOJIb30BAHME BHUJCOMATEPUANIOB); HWCCIEJOBaHHEe aM(OTEPHBIX CBOWCTB THAPOKCUIA



ATIOMUHUS U THAPOKCUA [IMHKA; pelIeHHE SKCIEPUMEHTAIbHBIX 3a/1a4 110 Teme «BaxHeiine
METaJUIbl U UX COETUHEHUS».

XuMHs U OKpYKAKOUIAs cpeaa

HoBrele marepmanbl n TeXHONOTHHM. BemecrBa M maTepualbl B IIOBCEIHEBHOM KU3HU
YyesoBeKa. XMMHUsS U 310pOBbe. be3onacHoe UCIOJIb30BaHUE BEIIECTB U XUMHUECKUX peaKlIui
B ObITy. IlepBast moMoIIs NP XUMHUYECKUX OXKOTaxX U OTpaBieHUsIX. OCHOBBI SKOJOTUYECKOM
IrpaMOTHOCTU. XHMHYECKOE 3arpsi3HEHUE OKpYy’Kawlleld cpeabl (MpeaenpHas IO0MyCcTUMas
koHneHTpanus Bemects — [1JIK). Ponb xumuu B pemieHnn 3K0JI0rHuecKux mpooieMm.

[IpupoaHble UCTOYHHKU YIIIEBOJOPOAOB (Yroiib, MPUPOIHBIN ra3, HEPTh), MPOIYKTHl 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 M3YYEHHH XMMHMHM B 9 Kiacce OCyIIEeCTBIISIETCS
yepe3 UCIOJb30BaHME KaK OOIIWX eCTECTBEHHO-HAYYHBIX TMOHSATHUH, Tak M MOHITHIA,
SABJISIFOLUXCS. CHUCTEMHBIMU JUIsl OTACJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIMKIIA.
Peanu3anus MeXIIpeIMETHBIX CBA3EH IPU U3YUCHUU XUMUU B 9 Kilacce OCYIIECTBISAETCS Yepes
HCIIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX NMOHSTHM, TaK M MOHSITHH, SBISIOIIMXCS
CHUCTEMHBIMU ISl OTJIETIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OO01mue ecTeCTBEHHO-HAYYHbIC TIOHATHS: HAYYHBIA (DaKT, rUTIOTE3a, 3aKOH, TEOpHUs, aHAIH3,
CUHTE3, Kiaccuukanus, NEepUOJUYHOCTb, HAOIIOJEHUE, AKCIEPUMEHT, MOJEIUPOBAHUE,
U3MepeHue, MOJIEIb, SIBJIICHNE, TAPHUKOBBIN A (HEKT, TEXHOJIOTHUSI, MaTepUaJIbl.

®u3uka: Marepus, aToM, DOJIEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIWJI, H3O0TOIIHI,
PaAMOaKTUBHOCTh, MOJIEKYJa, JJIEKTPUUECKUM 3apsi, NPOBOAHHKH, MOJIYNPOBOJIHUKH,
IUDJIEKTPUKH, (DOTOIIEMEHT, BEILIECTBO, TE€JIO, 00bEM, arperaTHOE COCTOSIHUE BEIIECTBA, ras,
pacTBOp, PacTBOPUMOCTH, KpHUCTAIMYECKash pemIéTKa, CIUIaBbl, (U3HUYECKHE BEIMYUHBI,
€IMHULIBI U3MEPEHHUSI, KOCMUYECKOE TPOCTPAHCTBO, IIJIAHETHI, 3BE3/b1, COJHIIE.

buonorus: ¢otocunTe3, apixaHue, Ouocdepa, SKOCUCTEMA, MHUHEpaJbHBIE YAOOpEHMUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, IUTATEIbHBIE BELIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TTOPOJIBI, TIOJE3HBIE HCKOTIAEMBIE,
TOIUIUBO, BOJIHBIE PECYPCHI.

[INTAHUPYEMBIE OGPA30OBATEJIbHBIE PE3VYJIbTATDI

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

JIMYHOCTHBLIE PE3VIJIBTATDI

JIM4HOCTHBIE PE3YJIbTaThl OCBOCHHS IMPOrPaMMbl OCHOBHOTIO OOIIEro 0oOpa3oBaHUsS
JOCTUTAIOTCS B X0J1¢ O0yUEHHUSI XMMHUHU B €IMHCTBE YUCOHOM M BOCITUTATEIBLHOU AEATCIbHOCTH
OpraHu3aii B COOTBETCTBHM C TPAIUIIMOHHBIMH POCCHUCKMMH COIUOKYJIBTYPHBIMH U
JTYXOBHO-HPABCTBCHHBIMHU [[CHHOCTSAMH, MPHHATHIME B OOINECTBE IMpaBHJIaMH U HOPMaMH
MOBEJICHUSI M CIOCOOCTBYIOT MpOIlECCaM CaMOIO3HAHUS, CaMOPA3BUTHS M COLUATU3AIMH
o0yJaromuxcs.

JIMYHOCTHBIC PE3YIbTATHI OTPAKAIOT CPOPMHUPOBAHHOCTD, B TOM YHCJIC B YACTH:

[TaTpuoTHYECKOTO BOCTIMTAHUS

1) 1IEHHOCTHOT'O OTHOIIIEHHUS K OTEYCCTBCHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY U HAYYHOMY
HACJICJIMI0, TMOHMMAHHUs 3HAYCHHUS XMUMHYSCKOW HAyKH B JKU3HU COBPEMEHHOTO OOIIECTBA,
CIOCOOHOCTH BJIAJICTh JOCTOBEPHOU HH(OPMAIIMEH O TMEPEAOBbIX JOCTHKCHHUIX M OTKPBITHIX



MHUPOBOI M OTEYECTBEHHOW XMUMUU, 3aMHTEPECOBAHHOCTU B HaYYHBIX 3HAHUSX 00 YCTpOICTBE
MHUpa 1 00111eCTBA;

['paxxmaHCKOrO BOCIMTAHUS

2) mpencTaBlICHHUs O COLMAIBHBIX HOPMAax W MpaBUJIaX MEXIMYHOCTHBIX OTHOILIECHHUM B
KOJUIEKTHBE, KOMMYHHMKATUBHOW KOMIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOW, Yy4eOHO-
HCCIIEN0BATENbCKONM, TBOPYECKOW M APYIMX BHIAX JEATEIBHOCTH; TOTOBHOCTHM K pa3HO-
00pa3HOil COBMECTHOU JESATEIbHOCTH MPU BHITIOJIHEHUU Y4YEOHBIX, MO3HABATENIbHBIX 3a]a4,
BBITIOJTHEHUU XUMHUYECKUX SKCIIEPUMEHTOB, CO3JaHUM YYE€OHBIX MPOEKTOB, CTPEMIICHHUS K
B3aMMOIIOHUMAHUIO U B3aMMOIIOMOIIM B Mpoliecce ITON yueOHOU JesTeIbHOCTH; TOTOBHOCTH
OLICHUBATh CBOE MOBEJEHHWE M TMOCTYIKH CBOUX TOBApHUIIECH C TMO3UIIMUM HPABCTBEHHBIX U
MIPaBOBBIX HOPM C YUETOM OCO3HAHMSI TIOCIIEICTBHUI MOCTYIIKOB;

[{eHHOCTH HayYHOTO TO3HAHUS

3) MUPOBO33PEHUYECKHX TPEJCTaBICHUI O BEHIECTBE M XWMHUYECKON  peakIlui,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHSA HAYKH U COCTABIISIIOLIUX OCHOBY JIf
MOHUMAHMUS  CYIIHOCTH HAy4yHOM KapTHHBl MHpa; TMPEACTaBIeHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJbI, B3AUMOCBS3SIX YEJIOBEKa C MPUPOJAHOU CPElOi, O pOIu
XUMUU B MIO3HAHUU ATUX 3aKOHOMEPHOCTEH;

4) mo3HaBaTeIbHBIX MOTHUBOB, HAMPABJICHHBIX HA TOJYYCHHE HOBBIX 3HAHUN MO XUMUH,
HEOOXOIUMBIX ISl 0ObsICHEHUS] HAOI0JaeMBIX MTPOIIECCOB U SIBJICHHUIA;

5) mo3HaBaTenbHOM, MHGOPMAITMOHHOW M YUTATEIHCKON KYJIBTYpBI, B TOM YHCIIE HABHIKOB
CaMOCTOSITEIbHOM pabOThl C y4eOHBIMU TEKCTaMH, CIIPABOYHOM JIMTEPATYpOM, NOCTYIMHBIMHU
TEXHUYECKUMH CPeJICTBAMU MH(GOPMAIIMOHHBIX TEXHOJIOTHI;

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

@opMUPOBaHUS KYJIbTYPhI 310POBbsI

7) OCO3HaHHSA LIEHHOCTU HW3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBBIO,
YCTAHOBKHM Ha 3JI0POBBIM 00pa3 >KW3HU, OCO3HAHMS TOCIEACTBUNA W HEMPUITHS BPEIHBIX
MPUBBIUEK (YHMOTPEOJICHUS alIKOTOoJIs, HAPKOTUKOB, KYPEHHs), HEOOXOIUMOCTUA COOJIIOICHUS
mpaBmiI OE30MAaCHOCTH TPH OOpaIleHHH C XMMHYECKHMMH BEIIECTBAMU B OBITY W pealbHOU
KU3HHU;

TpynoBOro BoclnTanus

8) nHTEepeca K MPaKTUUECKOMY U3YYCHHIO MPOQECCHil U TpyJa Pa3IuyHOrO POja, YBaKEHUE
K TpyAy U pe3ylbTaraMm TPYJIOBOH [EATENIbHOCTH, B TOM YHCIE€ HAa OCHOBE MPUMEHEHUS
MPEAMETHBIX 3HAHUW TO0 XHWMHH, OCO3HAHHOTO BBIOOpPAa WHIWBHAYAJIbHON TPacKTOPUU
MPOJOJKEHUST 00pa30BaHUsl C Y4ETOM JIMYHOCTHBIX MHTEPECOB W CIIOCOOHOCTH K XHUMHH,
OOIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH; ycrenHoi npodecCHOHATBHON NeATeTbHOCTH U
Pa3BUTHUS HEOOXOIUMBIX YMEHHI; TOTOBHOCTD aJIalITUPOBATHCS B IPOPECCHOHATBHOM Ccpeie;

DKOJIOTMYECKOTO BOCITUTAHUS

9) SKONOTMYECKH I1eJIecO00pPa3HOTO OTHOIICHUS K TPUPOJIe KaK MCTOYHUKY JKM3HU Ha
3emite, OCHOBE €€ CyIEeCTBOBAHUs, IOHUMAHUS IIEHHOCTH 3/I0POBOTO M Oe30macHoro obpasa
KU3HH, OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (U3MUECKOMY W TICUXHYECKOMY
3I0pPOBBIO, OCO3HAHMSI IIEHHOCTH COOJIIOJICHUS TIPABIII O€30MMaCHOTO TIOBEICHUS TIpH paboTe ¢
BEILIECTBAMHU, a TAKXKE B CUTYaLUSIX, YTPOXKAIOIIUX 3JOPOBbIO U KU3HU JIIOACH;

10) crocoObHOCTH MPUMEHSTh 3HAHUSA, MOJydaeMble MPU U3YYCHUH XUMUH, ISl PEIICHUS
3a71a4, CBSI3aHHBIX C OKPYXKAIOLIEH MPUPOLHOUW CPENOU, MOBBIIICHUA YPOBHS 3KOJOTMYECKOU
KyJbTYPbI, OCO3HAHUS TJI00ATLHOTO XapaKTepa IKOJIOTHUECKUX MPOOIeM U MyTel WX perieHus
MOCPEJICTBOM METOJIOB XMMHUH;



11) sKOJIOrMYECKOro MBIIUIEHUS, YMEHHS PYKOBOJCTBOBATbCS MM B I103HABATEIbHOM,
KOMMYHHMKAaTUBHOU U COLIUAIILHOM IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATBI

B cocraBe MeTanmpenMETHBIX pPE3YJIbTATOB BBIIEISAIOT 3HAUYUMbBIE MJi1 (POPMHPOBAHUS
MHPOBO33pEHHUsI OOIlIEHAay4YHbIE TIOHATUS (3aKOH, TEOPHsl, MPUHIIUI, THUIOTEe3a, (aKT, cCUCTeMa,
MPOLIECC, IKCIEPUMEHT U Jp.), KOTOPbIE HCIONB3YIOTCS B €CTECTBEHHO-HAYUHBIX YYEOHBIX
IpeIMETax M MO3BOJISIOT HA OCHOBE 3HAHUU U3 3TUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE
O IIeJIOCTHOM HAay4yHOW KapTHHE MHUpa, W yHHUBEpcajbHble Yy4yeOHbIE JEHCTBUS
(mo3HaBaTeNbHblE,  KOMMYHUKATHBHbBIC,  PETYISATHBHBIE),  KOTOpble  OOECHeYHBaIOT
(GbopMHUpOBaHME TOTOBHOCTM K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M  OCYILECTBICHUIO
y4eOHO 1eATETbHOCTH.

MertanpenMeTHbie pe3yJibTaTbl OCBOEHHS 00pa3oBaTEIbHOM MNPOrpaMMbl IO XHUMHH
OTpa)karoT OBJIAJICHUE YHUBEPCATbHBIMU [103HABATEIbHBIMU JEHCTBUSIMU, B TOM YHCIIE:

ba30BbIMU JTOTHYECKUMU AEHCTBUSIMU

1) ymeHueM HCHOJB30BaTh MNPUEMBI JIOTUYECKOIO MBIIUICHUS HPU OCBOCHUU 3HAHMIL:
pacKpbIBaThb CMBICI XUMHUYECKMX TOHSATUM (BBIIENATh UX XapaKTEpHbIE IPU3HAKH,
YCTaHABIIMBATh B3aMMOCBS3b C JPYTUMU MOHATUSIMH ), UCTIOJB30BATh MOHATHSA JJIs1 OOBICHEHUS
OTHENbHBIX (AKTOB W SIBJICHHM; BHIOMpPATh OCHOBAHUS U KPUTEPUM IS KiIacCHUUKaIUU
XUMUYECKHX BEIIECTB M XUMHUYECKUX PEaKlHil; yCTaHaBIMBAaTh MPUYMHHO-CIEICTBEHHbIC
CBS3M MEXAY OOBEKTaMH H3YYEHHUS, CTPOUTH JIOTUYECKHE pPaCCYXICHHS (MHIYKTUBHBIC,
JeAyKTUBHBIE, TIO AaHAJIOTHH); IeJIaTh BHIBOJIBI U 3aKJIFOUCHUS;

2) yMeHHEM NPUMEHSTh B MPOIECCE MMO3HAHUS TMOHITHS (TIPeIMETHBIE U METaIllpEIMETHBIE),
CUMBOJINYECKHE (3HAKOBBIC) MOJENH, MCIOJIb3yeMble B XHMHH, MPEoOPa30oBBIBATh IIUPOKO
MIPUMEHSAEMbIC B XUMHUHU MOJICIIbHBIC MPEACTABICHUS — XUMUYECKUM 3HAK (CMBOJI 2JIEMEHTA),
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 MPOTUBOPEUMIA; CAMOCTOATEIHHO BBIOMpPATH CIOCOO pPEIICHHUS
yueOHOM 3adaud (CpaBHMBATh HECKOJIBKO BAapUAaHTOB pEIIEHUs, BbIOMpaTh Haubosee
MOAXOSIIUHN C yUETOM CaMOCTOSITEIILHO BBIICIICHHBIX KPUTEPHUEB);

ba30BbIMU HCCIIETOBATENBCKUMH JIEUCTBUSAMHA

3) yMEHHEM HUCHOJIb30BATh MOCTABJICHHBIE BOIMPOCH B KAYECTBE MHCTPYMEHTA MO3HAHUS, a
Takke€ B KAadyeCTBE OCHOBBI JJisi (OPMHUPOBAHUS TUIOTE3bl MO MPOBEPKE MPaBUIBHOCTU
BBICKA3bIBAEMBIX CYKJICHHII;

4) mpuoOpeTeHre OmbITa MO TUIAHUPOBAHUIO, OPTraHU3AIMKA U TMPOBEJACHUIO YUEHUYECKUX
HKCIIEPUMEHTOB: YMEHUE HaOMI0AaTh 32 XOJOM IpPOLEcca, CaMOCTOSITENIbHO MPOTHO3UPOBATH
€ro pe3yabTaT, opMyIUpoBaTh 0OOOIIEHHS U BBIBOJBI [0 pe3yIbTaTaM MPOBEAEHHOTO ONBITA,
WCCIIeIOBAHUs, COCTABIIATH OTYET O MPOJIeTaHHON paboTe;

PaGoroii ¢ undopmarueit

5) yMeHueM BBIOMpaTh, aHAJTU3UPOBATH M HHTEPIPETUPOBATH HH(POPMAIUIO Pa3THUYHBIX
BUJIOB M (OPM TPENICTABICHUS, TIOJy4aeMyI0 M3 Pa3HBIX MCTOYHHUKOB (HAYYHO-TIOMYJspHAs
JTUTEpaTypa XUMHYECKOTO COJAEpXkKaHHs, CIpaBOYHBIE T0cOOMs, pecypchl HMHTepHeTa);
KPUTUYECKH OIICHUBATh MPOTUBOPEUYHMBYIO U HEJIOCTOBEPHYIO HH(OPMAIIUIO;

6) yMeHHEeM MPUMEHATh Pa3InYHbIC METOBI M 3aPOCHI IIPH MOMCKE U 0TOOpEe HHPOPMALIUU
U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOUMBIX JIJIsl BHITIOJHEHUS! YY€OHBIX U IMO3HABATEIIbHBIX



3aad  ONpPEAENEHHOr0 THIA; NPUOOPETEHHE OmblTa B O0JACTM  MCIOJIb30BaHUSA
MH(OPMALIMOHHO-KOMMYHUKATUBHBIX ~ TE€XHOJIOTUH, OBJIAJ€HUE KYJIbTYpOH aKTHBHOTO
MCIIOJIb30BAHMSI PA3IMYHBIX MMOUCKOBBIX CHUCTEM; CaMOCTOSATEIbHO BbIOMpATh ONTHUMAJIbHYIO
dbopMy mnpeacTaBieHHUs MUH(POpPMAMM U WUIIOCTPUPOBATH pPEIIaeMble 3aJaud HECIIOKHBIMU
CXeMaMH, JuarpaMMaMu, ApyruMu opmMamu rpaduku U UX KOMOUHAIUSIMU;

7) yMEHHEM HCIIONb30BaTh M aHATU3UPOBATh B Mpollecce Y4eOHOM U HCCIe0BaTeNbCKON
NESATENIbBHOCTH HMH(POPMALMI0O O BIHSHUM [POMBIIUIEHHOCTH, CEIbCKOTO XO034iCTBa U
TpaHCHOPTa Ha COCTOSIHUE OKPY>Kalolel TPUPOJTHOMN CPEIbI;

YHuBepcaibHbIMU KOMMYHUKATUBHBIMU JIEUCTBUSIMU

8) yMmeHHMeM 3aJaBaTh BONPOCH (B XOJE€ AHAIOra W/MIM JUCKYCCHUHM) MO CYIIECTBY
oOcyxkaeMoil Tembl, (OPMYJIHPOBAaTH CBOM MNPEUIOKEHUS OTHOCUTEIBHO BBIIOJHEHUS
MPeI0KEHHO 3a1a4u;

9) npuoOpereHue ombITa NPE3CHTALMH PE3YJIbTATOB  BBHIMOJHEHUS XHUMHUYECKOITO
JKCTIepUMEHTa (J1a00paTOPHOTO OIbITA, JTA0OPaTOPHOM PabOTHI MO HCCIEJOBAHUIO CBOMCTB
BEIIIECTB, Y4EOHOTO 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», KOOPJIMHAIUSA COBMECTHBIX JIEWCTBUM, OIpeAesieHne KpPUTEpUEB IO OICHKE
KauyecTBa BBIMIOJHEHHOM paboThI U Ap.);

YHUBEpCaATbHBIMU PETYISATUBHBIMU JIEUCTBUSIMU

11) ymeHHMeM CcaMOCTOATENBHO ONPENENSTh IENIU  JACSTeNbHOCTH, IUIAHHPOBATH,
OCYIIECTBJIATh, KOHTPOJIUPOBATH U MPH HEOOXOUMOCTH KOPPEKTUPOBATH CBOIO JIEATEIBHOCTb,
BbIOMpaTh HambOosee 3P(eKTUBHBIE CIIOCOOBI pelIeHUs] y4eOHBIX M MO3HABaTENbHBIX 3a7ad,
CaMOCTOSITENIBHO COCTAaBJIATh WJIM KOPPEKTHPOBATH IPEMIOKEHHBIN AITOPUTM ACHUCTBHN INpU
BBITIOJTHEHUU 3aJ]aHUN ¢ y4€TOM TIOJy4E€HHS HOBBIX 3HaHUI 00 H3y4aembIX OOBEKTaxX —
BEIIECTBAX M PEaKIUAX; OIIEHUBATh COOTBETCTBHE IOJIYYEHHOTO pe3yibTaTa 3asiBICHHOU
e,

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

[NPEAMETHBIE PE3YJIbTATHI

B coctaBe mpeaMeTHBIX pPE3yJAbTATOB IO OCBOCHHUIO 00S3aTEBHOTO COJEPIKAHMUS,
YCTaHOBIIEHHOTO JIaHHOW mNpuMepHOW pabodeil mporpaMMoi, BBIIEISIOT: OCBOCHHBIE
oOydJaronMMHCsl Hay4dHbIC 3HAHUS, YMEHHS W CHOCOOBI JEUCTBUM, crernuduuecKue s
MPEIMETHON 00J1acTH «XUMUS», BUJBI JICATCILHOCTH TIO TIOJYYCHHUIO HOBOTO 3HAHHS, €TI0
WHTEpIIpETallii, MPeoOpa30BaHUIO W MPHUMCHEHUIO B Pa3IMYHBIX YYEOHBIX W HOBBIX
CUTYaITUsX.

[IpenMeTHBIC Pe3yNbTaThl OTPAKAIOT CHOPMHPOBAHHOCTH Yy OOYYAIONIUXCS CICIYIONIUX
YMEHUM:

8 KUIACC

1) packpvieamv cmbici OCHOBHBIX XUMHUYECKHX TOHSATHI: aToM, MOJIEKYJa, XUMUYCCKHI
AJIEMEHT, MPOCTOE BEIIECTBO, CJIOXHOE BEIIECTBO, CMECh (OAHOPOJHAs W HEOJHOPOIHAs),
BAJICHTHOCTb, OTHOCHUTEJIbHASI aTOMHAsI U MOJIEKYJISIpHAsI Macca, KOJIMYEeCTBO BEIECTBA, MOJb,
MOJIIpHAsi Macca, MaccoBas JIOJIsl XMMHUYECKOTO JIEMEHTa B COSIUHEHUH, MOJISIPHBIA 00BEM,
OKCHJ, KHCIIOTa, OCHOBaHHE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTENEHb OKHCIICHUS,
XUMUYECKasl peaKius, KiIacCu(UKaAIUs peaKIuii: peaKkIuu COSAMHEHNUS, PEaKIINU Pa3I0KEeHHUS,



peakuuy 3aMelIeHMs], PEaKIUu OOMEHa, 3K30- W 3HJIOTEPMUYECKUE PEAKIMH; TEIUIOBON
s deKT peakiuu; APO aroma, MEKTPOHHBIN CIOW aToMa, aTOMHasi OpOUTalb, paguyc aToMa,
XUMHUYECKas CBSI3b, MOJISIPHAs U HEMOJISIpHAsE KOBAJEHTHAs CBSI3b, MOHHAS CBSI3b, MOH, KATHOH,
aHUOH, PACTBOP, MACCOBAsl J10JI BeleCTBa (IIPOLEHTHAs KOHIIEHTPAaLKs) 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
OKHCIIEHHS JJIEMEHTOB B OHMHApPHBIX COEOUHEHUSX; MPUHAMJIEKHOCTh BELIECTB K
OnpeNeNEHHOMY KJIacCy COeIUHEHUM 1o (hopMmyliaMm; BUJ XUMHUYECKON CBA3U (KOBaJEHTHAS U
MOHHAs) B HEOPTaHUYECKUX COCIMHEHUSIX;

5) packpwieams cmwbica Ilepuognueckoro 3akona JI. M. MenaeneeBa: JEeMOHCTPUPOBATH
MOHUMAaHHE MEPUOINYECKON 3aBUCMOCTH CBOMCTB XMMHYECKUX 3JIEMEHTOB OT UX MOJIOKEHUS
B Ilepuognueckoil cucreme; 3aKOHOB COXPAaHEHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTABa,
aTOMHO-MOJIEKYJISIDHOTO Y4Y€HHUs, 3aKoHa ABOrajpo; OINHUCHIBaTh M XapaKTEPU30BAThH
Tabnnunyo Gopmy Ileproanueckoil cUCTEMbl XMMHUYECKHX 3JIEMEHTOB: PAa3IMyaTh MOHSITHS
«rnaBHas noAarpynna (A-rpymnmna)» u «nobounasa noarpymnmna (b-rpynmna)», manbsie U Oonblne
MIEPHUOJIbI; COOTHOCUTh 0003HAUYEHHUS, KOTOpbIe UMEIOTCs B Tabmnuie «llepuoanueckas cucrema
xumuyeckux 3nemeHToB [[. . MenzaeneeBa» ¢ 4YHMCIOBBIMU XapaKTEPUCTUKAMHU CTPOECHUS
aTOMOB XUMHYECKHX DJEMEHTOB (COCTaB W 3apsAl sfApa, oOlIee YHUCIO 3JIEKTPOHOB U
pacrpeeseHle UX 0 AIEKTPOHHBIM CIIOSIM);

6) xraccuguyupoeams XUMUYECKUE SIIEMEHTHI, HEOPTAHWYCCKUE BEIECTBA; XUMHUYCCKHE
peakuuu (MO YUCIIy ¥ COCTaBY YYacCTBYIOIIMX B PEAKIIUU BEIIECTB, 110 TEIIOBOMY 3D PEKTY);

7) xapaxmepuzoeams (onucviéams) oONIHME XUMHUYCCKUE CBOWCTBA BEIIECTB PA3JIMYHBIX
KJIaCCOB, MOATBEPKAasi ONMKMCAHUE MPUMEPAMU MOJIEKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOIIUX
XUMUYECKHUX PEaKIIHil;

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

9) 6biuUCIAMB OTHOCUTETBHYIO MOJICKYISIPHYIO M MOJIIPHYIO MacChl BEIIECTB; MAacCOBYIO
JIOJII0 XUMHUYECKOTO 3JIEeMEHTa 1Mo (opmyJie COEIMHEHHS; MacCOBYIO JIOJIO BEUIECTBA B
pacTBOpe; MPOBOJAUTH PACUETHI IO YPABHEHUIO XUMUUECKOW peaKknu;

10) npumensims OCHOBHBIC OIEPALMU MBICIUTEILHON JEATENFHOCTH — aHajih3 M CHHTES,
cpaBHEHHE, 00O0OIIeHHe, CHCTEMaTH3alMIo, KIAaCCHU(PUKAINIO, BbISIBICHUE NPUYUHHO-
CIIEJICTBEHHBIX CBSI3€Ml — JUIsi W3Y4YeHUS CBOWCTB BELIECTB M XUMHUYECKUX pEaKLUid;
€CTECTBEHHO-Hay4YHbIE METOJbl TO3HAaHUS — HAONIO/IEHHEe, U3MEpPEHHE, MOJICIMPOBAHUE,
AKCIIEPUMEHT (peabHbIN U MBICIICHHBIN);

11) cnedosams mpaBuIaM  MOJIb30BAHUS  XUMHYECKOHW  TOCYyIoil ©  1ab0paTOPHBIM
o0OpyZOBaHHEM, a TaKKe TMpaBWIaM OOpalleHUs] C BEIECTBAMU B COOTBETCTBUU C
WHCTPYKIHUSMH 110 BBITIOJTHEHUIO J1a00paTOPHBIX XUMUYECKUX OIBITOB IO TMOJYyYEHUIO U
cOOMpaHuIo ra3000pa3HbIX BeUIECTB (BOAOPOAA M KHCIOPOJa), MPUTOTOBICHUIO PACTBOPOB C
ONPENECIIEHHOM MAacCCOBOM [I0JIEM PACTBOPEHHOTO BEUIECTBA; IUJIAHUPOBATH M MPOBOJUTH
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




IloypoyHoe niiaHupoBaHue

Ne KonuuecTBo uacoB
n/m Bunst, popmbr
Bcero | Konrpons | Ilpaktuueckue
Tema ypoka KOHTPOJIA
Hbl€ pabOThI paboThI
68 5 6

1. | IIpenmer xumuu. Ponbs XuMuu B )KM3HU 1 0 0 VYcTHBIH onpoc
YeloBeKa.

2. | Xumus B cucreMe HayK. MeTo bl 1 0 0 YcTHBIN onpoc
MO3HAHUS B XUMUHU.

3. | Ilpaktuueckas padora Ne 1. 1 0 1 [IpakTuueckas
«3HAaKOMCTBO C TpaBUIIAMHU pabota
0€30macHOCTH U IpUEMaMu paboTHI B
XUMUYEeCKoH maboparopun. [IpaBuna
paboThl B 1a00paTOPUU U IPUEMBI
oOparnieHus ¢ J1abopaTopHBIM
000pyIOBaHUEM.

4. | Tena u BemectBa. Duznueckue 1 0 0 CaMooI1IeHKa ¢
CBOICTBa BEIIECTB. ArperaTHoe UCIIOJIb30BaHUEM
COCTOSIHHE BEILECTB. «O1€HOYHOTO

JTUCTA»

5. | Yucrsle BemectBa u cmecu. CIocoObl 1 0 0 YcrHblil onpoc
paszeneHus CMecen.

6. | IIpaktuueckas paGora Ne 2. 1 0 1 [IpakTnyeckas
«Paznenenue cmeceit. OuncTka paboT
3arpsi3HEHHON MTOBapEHHOM COJIM».

7. | AToMbl u Mosekydsl. [IpocTeie u 1 0 0 CamoornieHKka ¢
CIIOKHBIE BellecTBa. ATOMHO- UCIIOJIb30BaHUEM
MOJIEKYJISIPHOE YUECHHE. «O11€HOYHOT O

JIMCTa»

8. | Xumuueckue eMeHThl. 3HaKU 1 0 0 XUMHUYECKUI
(CMMBOJIBI) XUMHYECKUX DJIEMEHTOB. JTUKTaHT

9. | 3akoH MOCTOSHCTBA COCTaBa BEIIECTB. 1 0 0 CamooreHka ¢

Xumuueckas popmyna. BaieHTHOCTD
aTOMOB XMMHMYECKHUX JJIEMEHTOB.

UCHOJIL30BAHHEM
«OIEeHOYHOT O
JIUCTa)




10.

CocraBiieHre XUMHYECKUX POPMYJI 1O

CamMoorieHKa ¢

BaJleHTHOCTH. HaxoxaeHune HCITOJIh30BaHUEM
BJICHTHOCTH XMMHUYECKHX AJICMEHTOB «O11eHOYHOT0
o gopmyse. JTUCTa»

11. | OTHOCHTENIBHAS aTOMHAs Macca. [T1ucbMeHHBIN
OTHOCHUTENBHAS MOJIEKYJISIpHAsI Macca. KOHTPOJIb
Pemenue 3a1a4 Ha BeIYKMCIICHUE
OTHOCHUTEIILHON MOJIEKYJIIPHOM MacChl
BEILIECTB.

12. | MaccoBas 10Ji XUMHUYECKOT'O JJIEMEHTa CamooreHka ¢
B COCIMHEHUH. HCIIOJIb30BAaHUEM

«O11eHOYHOT0
JIUCTa»

13. | Pemienue 3a/1a4 Ha BBIUKCICHUE ITucbmeHHbIN
MacCOBOH J0JIM XMMHUYECKOTO JJIEMEHTA KOHTPOJIb
1o Gpopmyse CoeqUHEHHUSL.

14. | ®dusnueckre 1 XUMUUECKHUE SIBJICHUSI. YcrHblil onpoc
XUMHYECKash PEaKIIus.

15. | [Ipu3Haku U ycaoBUs IPOTEKaHUS CamoolieHka ¢
XUMUYECKUX PEaKIUH. HCIIOJIb30BaHUEM

«O1eHOoYHOTr0
JIUCTa»
16. | 3akoH coXpaHEHHsI MacChl BEIIECTB. YcTHBIN onpoc
M.B. JIOMOHOCOB — y4€HBIN-
SHIMKJIOTIETUCT.
17. | XumMuueckue ypaBHEHHUS. CamoolieHka ¢
HCIIOJIb30BAaHUEM
«O11€HOYHOTO
JIUCTa»

18. | Tumbl XUMHUYECKUX peaKLuit CamoornieHKka ¢
(coenuHeHus, pa3oKeHUs], 3aMEIICHUS, HCIIOJIb30BAaHUEM
oOMeHa). «O11€HOYHOTO

JTUCTA
19. | O0o0EeHne U cucTeEMaTU3alMH 3HAHUI CaMooI1eHKa ¢

o teme «llepBoHavaibHBIE

HUCITIOJIB30BaAHNEM




XHUMHUYCCKUC ITOHATH.

«OILEeHOYHOTO

JUCTa»

20. | KontponbHas pabora Nel mo teme KoHnTtposbHas
«[lepBoHauanbHBIC XUMUYECKUE paborta
TIOHSTHSI.

21. | Bo3myx — cmech ra3oB. CocrtaB VYcerHblit onpoc
BO3/lyXa. 3arps3HeHHE BO3lyXa,

CIOCOOBI €ro MPeI0TBPAILCHHS.

22. | TennoBoii 3 PeKT XUMHUIECKOMN VYcTHBIN onpoc
peaKkuuu, MOHATUE O TEPMOXUMHUECKOM
yYpaBHEHUU, 3K30- U SHAOTEPMUUYECKUX
peakuusx. Tormso.

23. | Kucinopos — XUMUYECKUN IJIEMEHT U CaMooI1IeHKa ¢
npoctoe BemecTtBo. O30H. Haxoxnenue UCIIOJIb30BaHUEM
KHCIIOpOJIa B IPHPOJIe, PUINICCKUE U «O1EeHOYHOTO
XUMHYECKHE CBOMCTBA. JTUCTAY»

24. | Crioco0Obl MoydeHus KUCIopo/a B [TuceMeHnHbIiM
nabopaTopuu U IPOMBIIIUICHHOCTH. KOHTPOJTb
[Ipumenenue kucnopona. Ilonarue o0
OKCHJIaX.

25. | [Ipaktuyeckast pabora Ne 3. [IpakTnueckas
«ITomydeHue u cobnpanmre KUCIopoa, paborta
W3YYEHHUE E€r0 CBOMCTBY.

26. | Bomopoa — XUMHYECKHIA SJIEMEHT U [IpakTrueckas
npocTtoe BemecTBo. HaxoxeHne B pabora
MIPUPO/IE, CIOCOOBI MOTYUEHHUS.

27. | dusnyeckue U XUMHUYECKHAE CBOMCTBA, CaMooI1IeHKa C
MIPUMEHEHHE BOIOPO/IA. UCTIOJTb30BaHNEM

«O1€HO04YHOT 0
JUCTa

28. | [Ipaktuueckas pabora Ne 4. [IpakTuyeckas
«[lony4yenne u cobupanue BOAOPOA, paborta
W3YYECHHE €r0 CBOMCTBY.

29. | [loHsATHE O KHCTIOTaX U COJISX. VYcrHbIH onpoc

30. | Ypok 0000mIeHus B chCTeMaTH3aI[ul CaMoolIeHKa ¢




3HaHUI HCITOJIb30BAaHUEM
«O11€HOYHOT 0
JuCcTa

31. | KontposbHas pabota No2 mo teme: KoHnTtposbHas
"Ba)kHeime coeqUHEHNS paborta
HEOPTaHMYECKUX BEIICCTB: KHCIOPOI,

Boj0poAa"

32. | KonmmuectBo BerecTBa. MoJIb. VYcrHblil onpoc
Monsipras macca.

33. | 3akon ABoraapo. MossipHbIid 00bEM CaMOOI1IeHKa C
ra3os. UCIIOJIb30BaHUEM

«O11€HOYHOTO
JTUCTA»

34. | Pemrenue 3a1a4 Ha B3aUMOCBSI3b CamoorieHka ¢
KOJIMYECTBA BEIIECTBA, 00BEMA  MaCChI UCIIOJIb30BaHUEM
ra3oB. Pacu€Tel Mo XuMHUYeCKUM «OI1EeHOYHOTO
YpaBHCHHSIM. JTUCTAY»

35. | PacuéThl 10 XUMUYECKUM YPABHCHHSIM. [TuceMenHbI
[Tpumenenne 3akoHa ABOTaIpO. KOHTPOJTb

36. | duzndeckue CBOMCTBA BOJIBI. YcrHbIH onpoc
XHUMUYECKUE CBOKCTBA BOIbI.

OcHoBanust. KpyroBopot BojibI B
MIPHUPOJIE.

37. | Bona xak pactBoputens. PacTBopsI. CamoolieHka ¢
HacwImmenHbie 1 HEHACHIIICHHBIC UCTIOJTb30BaHUEM
pacTtBopsl. Ponib pacTBOpOB B MpHpoe U «O11€HOYHOT O
B KU3HU YeIOBEKa JUCTaY

38. | MaccoBas 10151 BEIIeCTBa B PacTBOPE. [MuceMeHHbIIH
Brruncnenus ¢ ucmnonb30BaHUEM KOHTPOJIb
MIOHSATHSI «MaccoBas I0Jisl BEIIECTBA B
pacTBope».

39. | [Ipaktuyeckas padora Ne 5 [IpakTnueckas
«[IpuroroBiieHre pacTBOPOB C paborta
ONPEIEIEHHON KOHIIEHTPALIUEW».

40. | O06001IIEHHE U CUCTEMATH3ALUS 3HAHUI CaMooI1eHKa ¢

o temaM: "KonnuecTBEHHBIE

HCIIOJIB30BaHHUEM




OTHOIICHHA 110 XUMHH. Bozxa.

«OILEeHOYHOTO

PactBops1" JUCTa

41. | KortponpHas pabota Ne3 mo remam: KoHnTtposbHas
"KonuvecTBeHHbIE OTHOILLICHUS 1O paborta
xumuu. Boga. PactBopsr”

42. | Kmaccudukamus HEOpraHUuIeCKux VYcTHBIN onpoc
COCIMHEHHH.

43. | Okcupsl: cocTas, Kiaccupukanms, [TuceMeHHBIH
HoMeHkJatypa. [lonyuenue u KOHTPOJIb
XHMHYECKHE CBOMCTBA OKCHIOB

44, | OcnoBanus. Knaccuduxarms CaMOOI1IeHKa C
OCHOBaHHI: MEIOYH ¥ HEPACTBOPUMBIC HCIIOJIb30BaHHEM
ocHoBaHus. Homenknatypa «O1EeHOYHOT0
OCHOBAaHHMIA. JIACTay

45. | OcHoBaHMS: (U3UYECKUE U XUMHYECCKUE TecTupoBanue
CBOMCTBa, CIOCOOBI TIOTyUEHUS

46. | Kucnotsl: cocraB, KiaccuduKarms, CaMooI1IeHKa ¢
HOMEHKJIaTypa, Gu3nuecKue CBOMCTBa HCIIOJIb30BaHHEM

«O1ueHoyHoro
JIACTay

47. | KHCOTBI: XUMHYECKHE CBOICTBA, CaMooIIeHKa ¢
crocoObl mony4yeHus. Psi akTuBHOCTH HCIIOJIb30BaHHEM
METAaILJIOB «O1eHOYHOT0

JIUCTAaY

48. | Conu (cpenHue): HOMEHKIIATYpa, [InceMeHHBIM
CTHIOCOOBI TIOTYYCHHS, B3aUMOJICHCTBUE KOHTPOJTb
COJICH ¢ MeTaJIaMH, KUCIIOTaMH,

[IEJI0YaMHU U COJISIMH

49. | I'enetudveckast CBsI3b MEXKTy KJIacCaMu CaMooI1IeHKa C

HEOPTaHWYECKUX COCAMHCHUN. HCIIOJIb30BaHHEM
«OneHoyHOrO
JIUCTAY

50. | IIpaktrueckas pabora Ne 6. Penrenne [IpakTrueckas

IKCIIEPUMEHTAIBHBIX 3a/1a4 110 TEMe paborta

«OCHOBHBIE KJIACCHl HEOPTaHUYECKUX
COETUHEHUN)




51.

Boruncnenus no ypaBHeHUsIM
XMMHYECKOHN peaKiuu

ITuceMeHHEBIN
KOHTPOJIb

52. | Ypok 00001eHns 1 cCUCTeMaTH3aIus 1o CaMOOI1IeHKa C
Teme: "BaxHeine npeacTaBuTeNn HCIIO0JIb30BAaHUEM
HEOPraHUYEeCKHUX BelecTB" «O11€HOYHOT 0

JTUCTa»

53. | KontponbHas padora Ne4 mo teme KoHnTtposbHas
"Baxxuenme npeacTaBuTeNn pabora
HEOPraHUYeCKHUX BellecT"

54. | IlepBble MOMBITKH KIacCUPUKAITII VYcTHBIN onpoc
XUMUYECKUX ieMeHTOB. [lonsarue o
TPYIIAx CXOJHBIX AJIEMEHTOB.

DNEeMEeHTbI, KOTOpbIE 00pa3yloT
aM(dOTepHBIC OKCUJIBI U TUIPOKCHUJIBI.

55. | Ilepuonnyeckuii 3aK0oH U VYeTHBII onpoc
[lepuoanueckas cucTeMa XMMHUYECKUX
anemenToB JI.11. Meneneena.

[lepropl, TpyMIIbI, MOATPYIIIIHL.
Ou3nYecKuii CMBICII HOMEPOB MeproIa
UTPYIIIBI

56. | Crpoenue atomoB. CocTaB aTOMHBIX CaMooI1IeHKa ¢

snep. U3oTombl. DNEeKTPOHBI. UCIIOJIb30BaHUEM
«O11€HOYHOT O
JUCTaY

57. | CtpoeHue JIeKTPOHHBIX 000JI0YEK YcTHBIN onpoc
aTOMOB NepBbIX 20 XUMUYECKUX
3JIEMEHTOB MEPUOJUYECKON CUCTEMBI
. 1. MennaeneeBa

58. | XapakTepucTUKa XUMHYECKOTO CamoornieHKka ¢
3JIEMEHTA MO €ro MOJO0KEHUIO B HCIIOJIb30BAaHUEM
ITepnonnueckoui cucreme /1. U. «O1EeH04YHOr0
Meneneesa. JIUCTa»

59. | 3akoHOMEpPHOCTH U3MEHEHUS pajnyca CamooreHka ¢
aTOMOB XUMHUYECKHUX JIEMEHTOB, HCIIOJIb30BAaHUEM
METaJUTMYECKUX U HEMETAJUTHIECKUX «O11€HOYHOTO
CBOWCTB 10 TPYIIaM U MIEpUoaM. JUCTa»

60. | 3nauenue Ilepuoauueckoro 3akoHa u YcTHBIT onpoc

[Tepuoanueckoit CUCTEMBI XUMHUYECKHX




AJIEMEHTOB JIJISl pa3BUTHS HAYKU U
npaktuku. Jl. 1. MenneneeB — y4€Hblii
U TpaKJIaHUH.

61. | Xumnueckas cBa3b. KoBasieHTHAsS CamMool1ieHKa ¢
(monsipHas U HEMOJSIPHAS) CBSI3b. UCIIOJIb30BaHUEM
DNEeKTPOOTPULIATETbHOCTh XUMHUECKUX «O11€HOYHOTO
3JIEMEHTOB. JUCTa»

62. | MonHas XuMHu4yeckas CBS3b. [TucbMeHHBbIN

KOHTPOJIb

63. | CtenieHb OKUCIICHUSI. VYcTHBIN onpoc

64. | OxucnuTeaIbHO-BOCCTAHOBUTEIIbHBIE CamooltieHka ¢
peaxiuu. UCIIOJIb30BaHUEM

«O11€HOYHOT O
JUCTa

65. | [Ipomecchl OkuCIEHUS U CamooltieHka ¢
BOCCTaHOBJEHH. OKUCIUTENN U UCIIOJIb30BaHUEM
BOCCTaHOBUTEIIH. «O1€HOYHOTO

JIUCTa»

66. | CocraBneHue ypaBHEHHI [TucbmenHbIi
OKHCIIUTEIHHO-BOCCTAHOBUTEIBHBIX KOHTPOJIb
peaKkuil U CXeM 3JIEKTPOHHOIO
OanaHca.

67. | I[lpomexxyTouHas aTTecTaus 3a Kypc Kontponbhas
XUMUU § Kiacca. paborta

68. | Ypok 00001eHus U cucTeMaTu3alnun CamoornieHKka ¢

3HaHWU.

UCHOJIL30BAaHHUEM
«O1EeHOYHOTO
JIUCTa)




INOYPOYHOE IIVIAHUPOBAHME 9 KJIACC

KoanuectBo yacoB

Ne
/i BCEr0 | KOHTPOJIbHBI | TPAKTUYCCKHE
Tema ypoka € paboThI paboThI Bunbl, popmbl
KOHTPOJISI
68 4 7
1. | Ilepuogmueckuii 3axoH. [lepuogmueckas | 1 0 0 CaMOOI1IeHKa C
CHCTEMA XMMUYECKHUX DJIEMEHTOB HCIIOJb30BaHUEM
1. . MenneneeBa. CTpoeHHUE aTOMOB. «OLEeHOYHOTO
JIACTa
2. | 3akOHOMEpHOCTH B MI3MEHEHUH CBOMCTB | 1 0 0 Camoorienka ¢
XUMHYECKHX 3JIEMEHTOB MEPBBIX TPEX HCIIOJIb30BaHHEM
MIEPHOJIOB, KNS, KAIbIHU U UX «O1EeHOYHOT0
COEIMHEHHI B COOTBETCTBUU C JIACTa
MIOJIOKCHHUEM B TICPHOAMYECKOM cHcTEME
1 CTPOCHHEM aTOMOB.
3. | Knaccudukanus u HoMeHKIaTypa 1 0 0 Camoorienka ¢
HEOPTaHMYECKUX BEIICCTB. HCIIOJIb30BaHHEM
«O1neHoyHoro
JIACTa
4, | XuMHA4YeCKHE CBOMCTBA BEIIECTB, 1 0 0 CaMooOlIeHKa ¢
OTHOCSIIIMXCS K PA3IMYHBIM KJIacCcaM HCIIOJIb30BaHHEM
HEOPTaHWYECKUX COSAMHCHUM, UX «O11€HOYHOT0
reHEeTHYECKas CBSI3b JIACTAY
5. | Ctpoenue BemiecTBa: BUAbI XUMUYeCcKon | 1 0 0 [TncbmenHbIi
CBsI3H. THUIBI KPUCTAIITMYECKUX KOHTPOJIb
PELETOK, 32aBUCUMOCTD CBOMCTB
BEIIECTBA OT THITA KPUCTALTUICCKON
peLETKU
6. |Knaccudukanus xumuueckux peakuuit | 1 0 0 YcTHBIN onpoc
M0 Pa3TUYHBIM MPU3HAKAM. DK30- H
SHAOTEPMHUUYECKUE PEAKIIHH,
TEPMOXUMHUYECKHE YPABHCHUSI.
7. | [ToHsATHE O CKOPOCTH XMMHYECKOH 1 0 0 CaMoOOlIeHKa ¢
peakiuu. [ToHATHE O TOMOTEHHBIX U HCIIOJIb30BaHHEM




reTeporeHHbIX peakuusx. GakTopsl,
BIIUSIIOLIUE HA CKOPOCTh XUMUYECKOM
peaxkiuu.

«Onenoynoro
JIACTA»
JlaboparopHblit
OIIBIT

8. | Obparumble u HEOOpaTUMBIE CamoorieHka ¢
XUMHUYECKHE peakiuil. XUMHUYEeCKOe UCIIOJIb30BaHUEM
paBHOBecHe. PaKTOphI, BIUSIOLIUE HA «O1€HO4YHOTO
CMEILEHNE XUMUYECKOTO PAaBHOBECHS. JUCTa»

9. | OxucnuTensHO-BOCCTAaHOBUTEIILHBIC CamoolieHKka ¢
peakiuuu, 3eKTPOHHBIN Oananc UCIIOJIb30BaHUEM
OKHUCJIUTEIHHO-BOCCTAHOBUTEIBHOMN «O1eHOYHOTO
peaxiuu. JUCTa

10. | CocraBiieHue ypaBHEHUH [TucbmenHbIi
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIbHBIX KOHTPOJIb
peakuuii ¢ UCIO0Ib30BaHUEM METO/1a
ANEKTPOHHOTO OanaHca.

11. | Teopust JIEKTPOTUTHICCKOM YcTHBIN onpoc;
JUCCOLUALMU. DIIEKTPOJIUTHI U JlabopatopHblit
HEIEKTPOJINThl. KaTnoHbl, aHMOHBI. OTIBIT
MexaHu3M IMCCOLMAlUY BEIIECTB C
Pa3TMYHBIMHU BUIAMHA XHMHUYECKOMN
CBSI3H.

12. | Peakuuu MOHHOTO OOMEHa, YCIOBUS UX CamoornieHKka ¢
nporekanus. VIOHHbIE ypaBHCHHS HCIIOJIb30BaHUEM
peaKkuuid. «O11€HOYHOTO

JTUCTa»
JlabopatopHbIit
OTIBIT

13. | XuMuueckue cCBOMCTBA KUCIOT B CBETE CaMoOoI1IeHKa C

MIpe/ICTaBICHUH 00 IMEKTPOIUTUYECKON
JUCCOLIUAIUH.

WCTIOJIh30BaHNEM
«O11€HOYHOT O
JUCTa»
JlaGopaTopHbIii
OTIBIT




14.

XHUMHUYECKHE CBOMCTBAa OCHOBAHUH B

CamMoorieHKa ¢

CBETE MPEICTABICHHUI 00 HCIIOJIb30BAHUEM

3JIEKTPOJIUTAYECKON JUCCOIMALINH. «O1neHoyHoro
JIACTA»
JlaboparopHblit
OIIBIT

15. | XuMuueckue CBOMCTBA COJIEH B CBETE ITuceMeHHEBIN
MIPEJICTABICHHUIA 00 IEKTPOIIUTUICCKOM KOHTPOJTb
nucconuanuu. [ToHsiTHE O THIPOIHN3E
COJICH.

16. | KauecTBeHHbIE peaKIuy Ha KATUOHBI U JlaGopaTopHbIit
AHUOHBI. OIIBIT

17. | IIpaktnueckas padota Nel. Pemenue [IpakTnueckas
IKCIIEPUMEHTAIBHBIX 33134 TI0 TEME pabora
"DJIeKTpOIUTHYECKAs quccoruanus’”

18. | Ypoxk 0600111eHUS U CUCTEMATU3 AN CaMooI1IeHKa ¢
3HaHUil 110 TeMe: BemecTBo u HCIIOJIB30BAHUEM
XUMHUYCCKAsT PEaKITHsl. «O1eHoyHoro

JIACTA»

19. | KonTponbHas paboTa 1o Teme: KoHnTponsHas
BermecTBO 1 XMMHUecKas peaxiusl. paboTta

20. | OOmiast XapaKTEepUCTHKA TaJIOTEHOB. YcTHBI onpoc
CrtpoeHure u pU3NIECKUE CBOKWCTBA
MIPOCTHIX BEIIECTB — TaJIOTCHOB.

21. | Xnoposogopon. ConsiHas KHCIOTA, CaMoolIeHKa ¢
XUMHUYECKHE CBOICTBA, MOyUYEHHE, HCIOJIb30BaHUEM
npuMeHeHne. KauecTBeHHAs peakius Ha «O1eH0YHOrO
XJIOPH/I-UOHEI. JIACTA»

22. | ®u3noNornyeckoe IeHCTBUE XJIopa ’ TectupoBanue

XJIOpPOBOJIOPO/Ia HA OPraHU3M YEJIOBEKA.
Baxwnerime Xaopuasl U UX
HAaXOXJEHUE B IPUPOJIE.




23.

[IpakTrueckas padota Ne2. [Tonmyuenue
COJISTHOM KHCIIOTBI, U3yYeHUE €€
CBOJWCTB.

[IpakTnueckas
paborta

24. | O01as xapakTepuCTHKA AJICMEHTOB VYcTHBIN onpoc
VIA-rpynmbel. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTEPHbIE CTEIIEHU
OKHCJICHUS.

25. | CtpoeHue 1 CBOMCTBA MPOCTHIX BEILECTB VYeTHbII onpoc
— KHUCJIOpOJa U Cephl. AJIJIOTPOITHBIC
Moau(UKAIIH.

26. | CepoBoniopoa, cTpoeHue, pusnveckue u CamoolieHka ¢
XHUMHYECKHe CBoWCTBA. OKCHUIBI CEPBI UCIIOJIb30BaHUEM
KaK IPEJICTABUTEIH KUCIOTHBIX «O1UeHOYHOTO
OKCH/JIOB. JMCTa»

27. | Cepnas kucioTa, GU3HIECKUE U VYcTHBIN onpoc
xuMuyeckue cporictBa. Cosiu cepHOM
KHCIIOTHI, KAaUeCTBEHHAs peaKIusl Ha
cynbdar-uoH. [Ipumenenue cepHoit
KHCJIOTHI.

28. | IlpoMbIIIIIEHHBIH cIOCO0 MOTY4YeHUs CamoornieHKka ¢
cepHOM KuCIOTHI. Pemenue 3a1a4 Ha UCTIOJIb30BaHUEM
HaX0XJICHHE MAaCCOBOH JOJIH BBIXO/IA «O1EeHOYHOTO
MIPOJYKTa PeaKiuu JUCTaY

29. | HaxoxaeHue cepbl ¥ €€ COeTMHEHUH B ITuceMeHHBIH
npupoe. XuMUYECKOE 3arpsa3HEeHHE KOHTPOJIb
OKpY>KaroIel cpesibl CoeIMHEHUSIMU
cepsl (KUCIIOTHBIE 0K/, 3arpsi3HEHNE
BO3/yXa U BOJJOEMOB)

30. | O6mras xapaKTepUCTHKA dJIEMEHTOB CamoorieHKa ¢
VA-rpynmsl. A30T, paclipOCTpaHEHHE B HCIIOJIb30BAHUEM
npupoje, Gu3nuecKrue U XUMUYeCKue «O11€HOYHOT 0
cBoiicTBa. KpyroBopot a3ora B JUCTaY
IIPUPOJIE.

31. | AMMuak, ero puzmueckue u VYeTHbII onpoc

XUMHNYECKHEC CBOI\/IICTBa, IMOJIYUYCHHUEC U




IMIPUMCHCHUC. Conu aMMOHHS.

32. | [Ipaktudeckas padora Ne3. [Tonydenne 1 [TpakTryeckas
aMMMaKa, U3yYCHHE €ro CBOMCTB. pabota

33. | A3oTHas KucloTa, €€ puznueckue u 0 CaMOOI1IeHKa C
XUMHAYECKHEe CBoWcTBA. HUTpATHI. UCIIOJIb30BaHUEM

«O11€HOYHOTO
JHCTa»

34. | Ucnonb30BaHNE HUTPATOB M COJICH 0 CaMOOI1IeHKa C
aMMOHHMSI B KAUECTBE MUHEPAIbHBIX UCIIOJIb30BaHUEM
yno0peHuii. XuMHUYECKOe 3arpsi3HeHUE «O1ueHoYHOTO
OKpY KaroIIen cpeibl COeINHEHUSIMU JIMCTaY
a3ora.

35. | ®ocdop, ammoTponHbie MOAH(PHUKAIIAN 0 YcTHbI onpoc
dbocdopa, pusznyeckre 1 XUMUYECKUEC
CBOMCTBA.

36. | Okcun hocdopa(V) u hochopHas 0 [MuceMeHHbII
KHCIIOTa, (PU3HUECKUE U XUMUICCKUE KOHTPOJTb
CBOWCTBA, nostyueHue. Mcrnonp3oBanue
(docdaToB B KaueCTBE MHHEPATHHBIX
yIoOpeHuit.

37. | Yrnepon, anmnorponHsie Moaudukanum, 0 YcTHBIN onpoc
pacrpocTpaHeHne B TIPUPOJIE,
¢u3nyecKkrne 1 XUMUYECKHE CBOMCTBA.

AncopOrus.

38. | Okcunpl yriaepoaa, ux pusnueckue u 0.5 [IpakTnueckas
XUMHYECKHE CBOICTBA, MOJIyYeHUE U paboTta
npumenenue. [lpaktuueckas padbota
Ned. TTonmyuenue yriiekuciaoro rasa.

KavecTBeHHast peakius Ha KapOOHaT-
WOH.
39. | YronbHas KuciioTa u €€ COJIH, UX 0 CaMooIICHKa ¢

(bu3nUecKre U XUMHUYECKHE CBONCTBA,
MOJTyYeHUE U IPUMEHEHUE.
KadectBennas peaxius Ha kapOoHaT-

UCHOJIL30BAHHEM
«OLEeHOYHOT O
JIUCTa)




HWOHBI.

40. | [lepBoHayanbHBIC TOHATHS 00 CamoolieHKka ¢
OpraHUYECKUX BEIECTBAX KaK HCIOJIb30BaHUEM
0 coeMHEeHUsX yriepoaa. Mx coctas u «OLIeHOYHOT 0
XUMHUYECKOE CTPOCHUE. JIACTa»

41. | TlonsiTue 0 OMOJIOTHYECKH BaKHBIX YcrHbIi onpoc
BEIIECTBAX: KUPAX, OEIKaX, yriIeBoax
— M UX POJIU B KU3HU YEJIOBEKA.

42. | KpemHuii, ero gpusnueckue u CamoorieHka ¢
XUMHUYECKHUE CBOMCTBA, MTOTYYCHUE U HCIOJIb30BaHUEM
npumMeHnenue. CoeTMHEeHUS KPEMHHUS B «O1eH0YHOro
npupoje.Baxkuenmme CTpouTeNbHbIE JIICTa
MaTepuaibl: KEpaMHKa, CTEKIIO, [IEMEHT,
0eTOH, JKeJIe300€TOH.

43. | O6mume npeacraBiacHuss 00 OKCHJIC CaMooI1IeHKa ¢
kpemanA(IV) 1 KpeMHHUEBOM KUCIIOTE. HCIOJIb30BaHUEM
CunukaTel, UX UCIIOJIb30BAHUE B OBITY, «O1eH0YHOro
MEJUIIUHE, TPOMBIIIICHHOCTH. JIACTa»

44. | Ilpaktuyeckas padora Ne 5. Pemienue [IpakTnueckas
HKCIIEPUMEHTATBHBIX 3a7a4 10 TeMe paboTa
«Baxkneinme HeMeTabl U UX
COCIMHEHUS

45. | Ypok 000011eHHs ¥ CUCTEMATH3alUH CamoolieHka ¢
3HaHUH 110 Teme: Hemeramiel 1 nx HUCIOJIL30BAaHUEM
COCIUHCHMUS. «O1eHoyHoro

JIACTa»

46. | KontpompHas paboTta mmo teme: KonTposbnas
Hemertamiel 1 UX COeTUHEHHS. paborta

47. | O6miast XxapaKTepUCTUKAa XUMHUYECKUX Camool1ieHKa ¢

9JIEMEHTOB — METAJIJIOB HA OCHOBAHUH
UX ITOJIOKCHUS B H@pHOJIH‘ICCKOﬁ
CUCTEMC XUMHNUYCCKHUX DJICMCHTOB
1. 1. MeHnieneeBa 1 CTpPOCHUSI aTOMOB.

UCHOJIL30BAHHEM
«OLEeHOYHOT O
JIUCTa)




CtpoeHne MeTasioB.

48. | DNEKTPOXUMHUECKUH P HAPSHKCHUN 0 YcTHBIN onpoc
MeTayioB. OuU3HUECKUe U XUMUYECKUE
CBOICTBa METAJLIOB.

49. | O6mume crocoOb! MOTYYSHUST METaJLIOB. 0 CaMOOI1IeHKa C
[ToHsITHE O KOPPO3HH METAILIOB H UCTIOJIb30BaHUEM
OCHOBHBIE CITOCOOBI 3aITUTHI OT «O1EeHOYHOTO
KOPPO3HUH. JTUCTa»

50. | CrnaBsl (cTalb, 9yryH, JIOPATIOMUHHAM, 0 [TucbMeHHBIH
OpoH3a) U UX IPUMEHEHHUE B OBITY H KOHTPOJIb
MIPOMBIIIIICHHOCTH.

51. | Hlenounsie metaiuiel. Haxoxaenue B 0 CamoorieHka ¢
npupojae. PU3nvecKre U XUMHIECKUE HCTIOJIb30BaHUEM
CBONCTBA (Ha MpUMeEpEe HATPUS U «O11€HOYHOTO
KaJIusl). JIUCTa»

52. | OKcHIIBI ¥ TUAPOKCHIBI HATPHS M KIS 0 [TucbMeHHBII
[TpuMeHEeHHE MIETOYHBIX METAIIIOB U UX KOHTPOJTb
COEMHEHHIA.

53. | llenouHO3eMebHBIE METAILIHI. 0 CamoorieHka ¢
Haxoxzaenue B mpupojae. usndeckue u UCIIOJIb30BaHUEM
XUMHUYECKHE CBOMCTBA MarHus U «OI1EeHOYHOTO
KaJTBIIUA. JTUCTA»

54. | Baxxuenmme COeIMHECHUSI KaIbIUs 0 CamoorieHka ¢
(okcu, TUAPOKCU]I, COJIN). UCIIOJIb30BaHUEM

«O11€HOYHOTO
JTUCTa»

55. | XK€cTkocTh BOBI U CITOCOOBI €& 0.5 CamoorieHka ¢
ycrpanenus. [Ipaktudeckas pabora Neb. UCTIOJIb30BaHUEM
XKécTroCTh BOJBI U METOJIBI €€ «O1EeHOYHOTO
yCTpaHEHUS JIUCTa»

56. | Beruncnenwust Mo ypaBHEHHSIM 0 CamooneHka ¢

XUMHNYECKUX peaKHI/Iﬁ, €CJIM OAUH U3

HUCITIOJIB30BaAHNEM




peareHTOB JIaH B BHJI€ BOJIHOTO

«OILEeHOYHOTO

pacTBOpa ¢ U3BECTHOM MAaCCOBOM IOJIEH. JUCTa

57. | Amomunuii. [TonoxeHnue B [IpakTrueckas
MEePUONYECKON CUCTEME XUMHUECKUX paborta
anemenToB 1. 1. Menaeneena,
cTpoenue aroma. HaxoxaeHnue B
npupoje. Pusndeckre U XUMHUYECKUe
CBONCTBA.

58. | AMdoTepHbIe CBOHCTBA OKCHAA U CamoolieHKka ¢
TUIPOKCHU/IA ATIOMUHUS. UCIIOJIb30BaHUEM

«O1ueHoYHOTO
JUCTa

59. | Keneso. [TonoxeHnne B mepruogHIECKON TectupoBanue

CUCTEME XUMUYEeCKUX 3eMeHnToB J1. U.
MeneneeBa, CTpoeHHE aTOMa.
Haxoxzaenue B mpupoje. dusndeckue u

XUMHYECKHE CBOICTBA.

60. | Okcubl, THAPOKCUIBI M COJIH [TuceMenHbBIN
xeneza(ll) u xeneza(Ill). KOHTPOJIb

61. | IIpaktuueckas padorta Ne 7. Pemenue [IpakTnueckas
AKCIIEPUMEHTATBHBIX 3a7a4 10 TeMe paboTta
«BaxkHeme MeTaibl U UX
COCJIMHECHHU S

62. | Ilpaktuueckas pabora Ne 8. [IpakTryeckast
Pacno3naBanue HeOpraHU4eCcKMX paboTta
BEIIECTB C MOMOIIBI0 KAYECTBEHHBIX
peaxiuii Ha HOHBI.

63. | Pemenne 3a1a4 Ha BEIYMCIIEHUS 1O CaMooI1IeHKa C
YPaBHCHHUSIM XUMHUYCCKHUX PEAKIIHA, WCTIOIB30BAaHUEM
€CJIM OJTMH U3 PEareHTOB JIaH B U30BITKE «O11€HOYHOTO
WJIM COACPKUT MPUMECH; MaCCOBOM JUCTaY
JIOJTY BBIXO0J1a IPOAYKTA PEAKITUN

64. | Ypok 0000IIeHHS U CUCTEMATH3AIHH CaMoolIeHKa ¢

3HAHUH 0 TeMe: MeTallIibl U UX

HUCITIOJIB30BaHNEM




COEIMHEHMS. «O11€HOYHOT 0
JIUCTa»

65. | KouTponpHas paboTa mo Teme: KonTponpHas
Mertaibl U UX COEUHEHUS. paborta

66. | BemecTBa u Mmarepuasnsl B YcTHBIN onpoc
[MOBCEHEBHOW JKM3HU YEJIOBEKA. XUMUS
u 310poBbe. bezonacHoe ucnonb3oBaHue
BEILIECTB U XUMUYECKHUX PEaKLUi B
OBITY.

67. | OCHOBBI SKOJIOTHYECKON TPAMOTHOCTH. VYcrHbll onpoc
XHUMUYECKOE 3arpsi3HEHUE
OKpy>Karoleu cpenbl. Ponp xumMun B
pEIICHUH YKOJIOTHYECKUX TPOOIIEM.

68. | UtoroBas arrecranus o XMMHH 32 KypC Kounrtponbnas

OCHOBHOM IIIKOJIBI

pabora




