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I[TOACHUTEJIbHA A 3AIINCKA

Pabouass mporpamma mo XxuMuu A oOydaromuxcs 8-9 KIacCOB COCTaBJI€HAa HA OCHOBE
TpeboBanuil K pe3ysbTaTaM OCBOEHHS OCHOBHOH 0Opa3oBaTeIbHOM MPOrpaMMbl OCHOBHOIO
oOuiero o0pazoBaHus, MPEACTABIECHHBIX B DeiepaabHOM TOCYyIapCTBEHHOM 00pa30BaTeIbHOM
CTaHJapTe OCHOBHOrO oO0IIero oOpa3oBaHus, ¢ Y4ETOM pacHpelesIEHHBIX IO KilaccaM
IIPOBEPsSIEMbIX TPeOOBaHUM K pe3yabTaTaM OCBOCHUS OCHOBHOH 00pa30BaTeIbHON MPOrpaMMbl
OCHOBHOTO 00m1Iero o0pa3oBaHUs W 3JEMEHTOB COJEP)KAHMS, TPEJACTaBICHHBIX B
VYHuBepcanbHOM Koau(pUKaTope MO XUMHM, a Takke Ha ocHoBe IIpumepHOil mporpammbl
BOCIIUTAHUSI OOYYaroIIMXCsl MPH TOJYyYEHUU OCHOBHOIO 00Iero oOpa3oBaHus M € y4€TOM
Konnenmuun npenogaBanust yueOHOTO mpenMera « XUMHS» B 00pa30BaTEIbHBIX OpPTraHU3aIUsIX
Poccuiickoit denepannu, peanu3yomnux OCHOBHbBIE 00111€00pa30BaTeIbHble MporpamMmmsl (yTB.
Pemiennem Komnernn Munnpocsemienns Poccun, mporokosn ot 03.12.2019 N I1K-48H).

OBIIIAA XAPAKTEPUCTUKA YUYHEBHOI'O ITPEAMETA «XUMMWA»

Bxmang yweOHoro mnpeamera «XuMmus» B JOCTH)KEHHME 1€e OCHOBHOTO OOIIEro
oOpa3oBaHusi 00YCJIOBJIEH BO MHOIOM 3HAY€HMEM XMMHUYECKOW HAyKH B MO3HAHUM 3aKOHOB
OPUPOJBI, B PAa3sBUTHUH IPOU3BOJUTENBHBIX CHJI OOIIecCTBA U CO3JAaHUU HOBOM 0a3bl
MaTepHAIbHOMN KYJIbTYpBHI.

XUMHUS KakK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAayK PacHpOCTpaHUjIa CBOE BIMSHUE Ha BCE
00JIaCTH YEJI0BEUECKOro CYIIECTBOBAHMS, 3a/1ajla HOBOE BUJICHHE MUPA, CTala HEOThEMIEMbIM
KOMIIOHEHTOM MHPOBOH KYJIbTYpbl, HEOOXOJIUMBIM YCIOBHUEM KH3HU OOIIEeCTBA: 3HAHHE
XUMHH CIIYKHT OCHOBOM /711 (POPMUPOBAHUS MUPOBO33PEHUS YEJIOBEKA, €0 MPEACTaBICHUM O
MaTepUaIbHOM €IMHCTBE MUPA; BAKHYIO POJIb UTPAIOT (POPMHUPYEMbIE XUMHUEH MpeICTaBICHUs
O B3aMMOIPEBPAIIECHUAX SHEPTrUU U 00 BOJIIOIMU BEUIECTB B MPHUPOJIE; COBPEMEHHAs] XUMUS
HalpaBJIeHa Ha pelleHHe riIo0aibHBIX NPOOJIeM YCTOMYMBOIO pa3BUTHUS YEIOBEUECTBA —
CBIPBEBOM, DSHEPreTUYEeCcKO, TMNHUIEBOM M SKOJOrMYeckol Oe3omacHOCTH, MpodiieM
3/IpaBOOXPaHEHUS.

B ycnoBusx BO3pacTaromiero 3HauYE€HUS XUMHUM B JKM3HM OOIIECTBA CYIIECTBEHHO
MOBBICUJIACh POJIb XMMHUYECKOro o0pa3oBaHus. B miaHe cornuanus3aniy OHO SBISETCS OJHUM
U3 yCIOBHA (HOPMUPOBAHUS MHTEIUIEKTA IMYHOCTH U TAPMOHUYHOTO €€ pa3BUTHS.

CoBpeMEHHOMY 4YEJIOBEKY XUMHUYECKHE 3HAHUS HEOOXOOuMBbI i HpuoOpeTeHus
OOUIEKYJIbTYPHOI'O YPOBHS, MO3BOJISIFOIIETO YBEPEHHO TPYJIUTHCA B COIIMYME U OTBETCTBEHHO
y4acTBOBAaTb B MHOTIOOOpa3HOM >KM3HM OOIIECTBa, JUIsl OCO3HAHUS Ba)XHOCTU PAa3yMHOIO
OTHOIIEHMSI K CBOEMY 37I0POBBIO U 3JOPOBBIO APYTHUX, K OKpYXKarolLleil IpUpOAHON cpeae, s
IPaMOTHOTO TIOBEJIEHUS MPU UCIIOIb30BAHUU PA3IMYHBIX MAaTEpUAIOB U XMMHUYECKHUX BEILECTB
B IOBCEIHEBHOM KU3HU.

Xumudeckoe oOpa3oBaHHWE B OCHOBHOWM IIKOJIE SBISETCS ©0a30BBIM MO OTHOIICHHUIO K
cucteMe oOIIero XuMu4eckoro obpazoBanus. [loaToMy Ha COOTBETCTBYIONIEM €My YpOBHE
OHO pealu3yeT MpHUCyUIue oOUeMy XHMHUYECKOMY OOpa30BaHHUIO KIIOUEBbIE IIEHHOCTH,
KOTOpbI€ OTpakarOT T'OCYAAapCTBEHHbIE, OOLIECTBEHHbIE M MHAMBUAYaTbHbIE MOTPEOHOCTH.
OTUM ompenensercs CyIHOCTh oOmeld crparernd OOydeHHus, BOCIUTAHHS M Pa3BUTHUS
00y4aroIKXCs CPEeICTBAMU YU€OHOTO MpeaMeTa « XUMUS».

Nzyuenne mpeamera: 1) cnocoOCTBYeT peanu3allid BO3MOXHOCTEH Al caMOpa3BUTHUS U
(dbopMUpOBaHUS KyJIbTYpbl JMYHOCTH, €€ 00m1eil u pyHKIMOHATBLHONW TPAMOTHOCTH; 2) BHOCUT
BKJIaJ B (OPMHPOBAHME MBIIIJICHUS U TBOPYECKHX CIIOCOOHOCTEH MOIPOCTKOB, HABBIKOB HMX
CaMOCTOSITEIbHOW  y4yeOHOW JESITeNbHOCTH, HKCIEPUMEHTAIBHBIX W HCCIEA0BATEIbCKUX



yMEHUH, HEOOXOJWMBIX KaK B IIOBCEJHEBHON JKHM3HHM, TaK HW B NPOPECCUOHATBLHON
NEeSTENIbHOCTH; 3) 3HAKOMUT CO CINEeUU(PHUKON HAyYHOTO MBIILIEHUS, 3aKJIabIBA€T OCHOBBI
LIEJIOCTHOTO B3IJIJa HA €JUHCTBO IIPUPOJBI M YEIIOBEKA, SIBISAETCA OTBETCTBEHHBIM 3TAllOM B
(OpMHUPOBAaHUHM  E€CTECTBEHHO-HAYYHOH TI'PaMOTHOCTH TMOJPOCTKOB; 4) CHOCOOCTBYET
(GbOpMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-HAYUHBIM 3HAHHSIM, K MPHUPOJE, K
YeJI0BEKY, BHOCUT CBOM BKJIAJ] B 9KOJIOTUYECKOE 00pa30BaHUE IMKOJIbHUKOB.

Hazpannble HampaBieHUss B 00y4YEHUH XUMUU OOECIEUMBAIOTCS CIEUU(DUKON CONEep KaHUs
npeaMeTa, KOTOPBIN SBISETCS MeIarorTHYecKy alallTHPOBAHHBIM OTpaKeHHEM 0a30BOM HayKu
XMMUU Ha ONPEIeIEHHOM dTarie €€ pa3BUTHSL.

Kypc XuMum OCHOBHOW WIKOJIBI OpPUEHTHUPOBAH Ha OCBOEHHE OOYYaIOIIMMUCS OCHOB
HEOPraHMYECKOM XWMHHM M HEKOTOPBIX MOHATUM U CBEICHHN 00 OTIEIbHBIX OO0BEKTaX
OpraHUYEeCKON XUMUHU.

CrtpykTypa coaepxaHus npeamera chopMHUpOBaHA Ha OCHOBE CHCTEMHOIO MOJXOJa K €ro
nzydenuto. CoJepikaHue CKJIAAbIBACTCA U3 CUCTEMBI NOHATHM O XMMHUYECKOM 3JIEMEHTE U
BEIIIECTBE U CHCTEMBl MOHATUH O XUMHUYECKOW peakiuu. O0e 3T CHUCTEMBI CTPYKTYPHO
OpraHM30BaHbI 110 MPUHLHUITY TIOCIIEI0BATEILHOTO PA3BUTHUS 3HAHUN HA OCHOBE TEOPETUUECKUX
MIPEACTABICHUN pAa3HOIO YPOBHS: AaTOMHO-MOJIEKYJISIPHOTO YYE€HHMS KaK OCHOBBI BCETO
ecTecTBO3HaHUsA, ypoBHs [lepnogndeckoro 3akona J[. . MenneneeBa kak OCHOBHOTO 3aKOHA
XUMHHM, Y4YEHUS O CTPOSHMM aToMa HM XHUMHYECKOW CBsI3W, TMpelCcTaBiIeHUN 00
ANEKTPOJIUTUUECKON  JIMCCOLUMALMM  BEHIECTB B  pacTBOpax. TeopeTHYecKue 3HaHUs
paccMaTpUBalOTCS HAa OCHOBE OSMIIMPUYECKH TMOJYYEHHBIX M OCMBICICHHBIX (DAKTOB,
pa3BHUBAIOTCS TOCJIEOBATENIBHO OT OJHOTO YPOBHA K JPYrOMYy, BBITIONHAS (YHKIIUU
OOBSICHEHUSI U TPOTHO3UPOBAHHS CBOMCTB, CTPOEHUS U BO3MOXKHOCTEH MPAKTHUUECKOTO
MIPUMEHEHHUS U TTOJTYUYECHUS U3Y4aEMbIX BEILIECTB.

Takass opraHuzanus COAEp’KaHUS Kypca CIOCOOCTBYET NPEICTABIECHUI0 XUMHUYECKOU
COCTABJIAIOIIEH HAyYHOW KApTUHBI MHUpA B JIOTUKE €€ CUCTEMHOM MOpupoAbl. Tem caMbIM
o0ecrneuynBaeTcsi BO3MOXKHOCTh (POPMHUPOBAHMS y O00YYarOMIMXCsl IEHHOCTHOTO OTHOLIEHHS K
Hay4HOMY 3HAHUIO U METOJaM IIO3HAHUS B Hayke. BakHO Takke 3aMETUTh, YTO OCBOCHHUE
CoAEpKaHUsA Kypca IMPOUCXOAUT C NPUBJICYCHHEM 3HAHUM U3 PAHEE HU3YUYEHHBIX KYpPCOB:
«Oxpyxarouuit Mup», «buonorus. 5—7 knacce» u «dusnka. 7 Kiacey.

HEJIN N3YYEHUA YUEBHOI'O ITPEJIMETA «XUMUWS»

K HampaBieHMIO MEpPBOCTENIEHHONM 3HAYUMOCTH TMpU pealu3aluu 00pa3oBaTeNIbHbIX
byHKIIMA npenMeTa «XUMHS» TPAIUIIMOHHO OTHOCAT (OpMHUpOBaHHWE 3HAHUN OCHOB
XMMHUYECKOW HayKh Kak o0O0JacTh COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
NEATEIbHOCTH 4YEJIOBEKa M KaK OJHOIO M3 KOMIIOHEHTOB MMPOBOW KyJIBTYpBL. 3ajaaya
mpeaMera COCTOUT B (JOPMUPOBAHUM CUCTEMbl XMMHYECKUX 3HAHUI — Ba)KHEUITUX (PaKTOB,
NOHATUH,  3aKOHOB U  TEOPETHUECKUX  TOJOKEHHUH,  JOCTYMHBIX  00O0OIIeHH
MHPOBO33PEHUYECKOTO XapaKTepa, s3blKa HAayKH, 3HAHUM O HAyYHBIX METOJAX HW3y4YCHHS
BEIIECTB U XMMUYECKUX pPeakiui, a Takke B (OPMUPOBAHUU U PA3BUTUU YMEHUH U CIIOCOOOB
JESTEIbHOCTH, CBSI3aHHBIX C IJIJAHUPOBAHUEM, HAOJIIOJEHUEM U IPOBEIECHUEM XHUMHYECKOTO
IKCIIEPUMEHTa, COOJIIOJICHHEM TpaBWwiI 0Oe30macHOro OOpaleHusi C  BEIIeCTBAMH B
MTOBCETHEBHOW JKN3HHU.

Hapsiny ¢ oTuM nenu u3ydeHus mpeameTra B IporpaMMe YTOYHEHBI U CKOPPEKTHUPOBAHBI C
y4€TOM HOBBIX NPUOPUTETOB B CHUCTEME OCHOBHOro oOmiero ooOpazoBanus. CerogHs B
o0pa3oBaHUU 0CO00 3HAYUMOW MPHU3HAETCS HANPABICHHOCTh OOy4YEHUs Ha pa3BUTHE U
caMOpa3BUTHE JIMYHOCTH, (POPMUPOBAHHME €€ HWHTEIIEKTa W o0uiell KynbTypbl. OOyueHue



YMEHHUIO YYUTBHCS U MPOAOJIKATH CBOE 00pa30BaHME CaMOCTOATEIbHO CTAaHOBUTCS OJHOW W3
BaXHEUIINX QYHKIMH yueOHBIX TPEIMETOB.

B cBs3u ¢ 3TUM npHU M3y4YEHUH NpPEeIMETa B OCHOBHOM IIKOJE TOMHUHHUPYIOLIEE 3HAUCHHE
NpUOOpENN TaKne LENH, KakK:

e (OpMUPOBAHUE UHTEIJIEKTYaJIbHO PA3BUTON JINYHOCTH, FTOTOBON K CaMOOOpa30BaHMIO,
COTPYIHHUYECTBY, CAMOCTOATEIbHOMY IIPUHATHIO PEIIEHUH, CHOCOOHOM ananTHpoBaThCs K
OBICTPO MEHSIOIUMCS YCIOBUSAM KHU3HU;

e HANPaBIEHHOCTh OOYYEHHS HA CUCTEMAaTHYECKOE NMPHOOIEHUE YUaluXxcs K
CaMOCTOSTEIbHON IT03HABATEILHON NEATENBHOCTH, HAYYHBIM METOAAM ITI03HAHHUS,
(GOpMHUPYIOIIMM MOTUBALIMIO U PA3BUTHE CITIOCOOHOCTEN K XUMUU;

e olecreueHue yciaoBuil, ClIOCOOCTBYIOIUX MPUOOPETEHUIO O0YUAIOIIUMHUCS ONBITA
pa3Ho00pa3HOM NeATENBHOCTH, IO3HAHUS U CAMOIIO3HAHUS, KIIFOUEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHIIUH ), UMEIOIIUX YHUBEPCAIBHOE 3HAYECHUE I Pa3JIUYHbIX BUJIOB JCATEIBHOCTH;

o (opmupoBaHUE yMEHUI OOBSCHATH U OLIEHUBATH SIBJICHUS OKPYKAIOLLEro MUpa Ha
OCHOBAaHWH 3HAHWUM U OTIBITA, IIOJYYEHHBIX IPU U3yYEHUHU XUMUU;

o (opMupoBaHUE Y 00y4aIOMIMXCS TYMAHUCTUYECKUX OTHOLICHHUM, TOHUMaHUS LIEHHOCTU
XUMHUYECKUX 3HAHUM JIJ1s1 BBIPAOOTKH 3KOJOTUYECKH 11€JIeCO00pa3HOT0 NOBEICHUS B OBITY U
TPYAOBOM AEATEIBHOCTH B LIEJISIX COXPAHEHUSI CBOETO 3JJ0POBbS U OKPYKAIOUIEH MPUPOTHON
Cpelbl;

e Ppa3BUTHE MOTHBAIIMHU K 00yUEHHUIO, CHIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO Ha
OCHOBE YCBOCHHSI 00III€UEIOBEUECKUX [IEHHOCTE!, TOTOBHOCTUA K OCO3HAHHOMY BBIOODPY
npoduss ¥ HaMpaBIEHHOCTH JalTbHEHIIero 00y4eHusl.

MECTO YYEBHOI'O ITPEJIMETA «XUMUS» B YUHEBHOM IIJIAHE

B cucteme obmero o6pazoBanusi «XuMUs» TpU3HAHA 00S13aTEIBHBIM YU€OHBIM MTPEIMETOM,
KOTOPBIM BXOAUT B COCTaB MpeIMETHOI 00nacTu «EcTecTBEHHO-HAayUHbIE TIPEIMETHD.

VY4eOHBIM IUIaHOM Ha €€ u3ydyeHHue OoTBeIeHO 136 y4eOHbIX 4acoB — M0 2 4. B HEJENIO B 8 U
9 Kylaccax COOTBETCTBEHHO.

COAEPXAHUE YYEBHOI'O ITPEAMETA

8 KJIACC

ITepBoHavanbHbIe XMMHYECKHE TIOHATHSA

IIpenmer xumuu. Pons xumun B xuU3HU yesoBeka. Tena v BemecTBa. Duznyeckue CBOMCTBA
BEIIECTB. ArperaTHoe cocTosiHue BewecTB. [IoHsATHE 0 MeTo/1aX TTO3HAHUS B XUMHUU. XUMHUS B
cucteme Hayk. Yucrele BemecTBa U cMecu. CriocoObl pa3/ieleHus! cMecei.

ATOMBI U MOJIEKYJIBI. XUMUYECKHUE IeMEHThl. CHMBOJIBI XUMHUYECKUX 3JIEMEHTOB. IIpocThie
U CJIOKHBIE BeleCTBA. ATOMHO-MOJIEKYJIIPHOE YYEHUE.

Xumnueckas popmyina. BaleHTHOCT aTOMOB XMMUYECKUX 3JIEMEHTOB. 3aKOH MOCTOSIHCTBA
cocraBa BemlecTB. OTHocHUTeNbHAas aToMHass Macca. OTHOCHUTENbHAs MOJIEKYJIIpHAas macca.
MaccoBas 105151 XMMHUYECKOTO 3JIEMEHTA B COEIMHEHUH.

dusnyeckue M XUMUYECKHE SBJICHHUS. XHUMHUECKas peakuus U e€ TNpU3HAKU. 3aKOH
COXpPAHEHMsI MacChl BeIIEeCTB. XUMHUYeckue ypaBHeHUs. Kiaccudukamus XUMHUYECKHX
peakuuii (CoeTMHEHUS, Pa3JIOKCHHSI, 3aMEIICHHS], 0OMEHA).

XUMUYECKUN KCTIEPUMEHT: 3HAKOMCTBO C XMMHMYECKOW MOCYJIOH, ¢ MpaBUiIaMu paboTHl B
naboparopur U npuéMmamu oOpalieHHus ¢ JIabopaTOPHBIM O0OpPYAOBAaHUEM; H3Y4YEHHE U
onucaHue (U3MUECKUX CBOMCTB 00pa3llOB HEOPTaHWYECKUX BEIIECTB; HaOI0/IeHUE



¢usnyecknx (IUIaBICHHE BOCKA, TasHUE JIbJa, pPAaCTHPAaHUE caxapa B CTYIKE, KHUIIEHHUE U
KOHJICHCAIMsI BOJAbI) U XMUMHYECKHX (TOpEHUE CBEYM, MPOKaJUBAHWE MEIHOW MpPOBOJIOKH,
B3aMMOJICHCTBUE MeJIa C KHUCIIOTOW) SIBICHHMM, HAOMIOJEHHWE M ONMCAHHE IPU3HAKOB
MPOTEKAHUS XUMMUYECKUX peaklui (pa3ioKeHUe caxapa, B3auMOJICHCTBUE CEPHOM KHUCIIOTHI €
xjiopusioM Oapusi, pasnoxkenue ruapokcuna Menu(ll) mpu HarpeBaHuu, B3auMoJIEHCTBUE
xenesza ¢ pactBopoMm conu mMeau(Il)); uzydenne crnocoboB paszzieneHus cMecei (¢ MOMOUIbIO
Mar"uta, QuibTPOBAaHUE, BbIIAPUBAHUE, JUCTWLIALMUSA, XpoMarorpadus), IpOBEACHUE
OYMCTKUA TOBAapEHHOW COJIM; HAONIOJICHHE U ONHCAHHE pEe3yIbTaTOB IPOBEACHUS OIBITA,
WUIIOCTPUPYIOIIETO  3aKOH  COXPAaHEHHMs  MacChl;  CO3/JaHME  MOJENIEH  MOJIEKYJ
(IapocTep>KHEBBIX ).

Baxueiimue npeacTaBuTe/ I HCOPraHUYECKUX BelIeCTB

Bo3nyx — cMmech razoB. CocraB Bo3ayxa. Kuciaopoag — 3JI€MEHT M NMPOCTOE BELIECTBO.
Haxoxnaenue kucimopoia B THpupoje, (QU3NYECKMEe M XHUMHUYECKHE CBONCTBa (peakuuu
ropenusi). Okxcuabl. Ilpumenenune kucimopoma. CrnocoObl MOMyYEHUs KHUCIOPOAA B
nabopaTopuu U MPOMBIIUIEHHOCTH. KpyroBopot kucinopoaa B npupoje. O30H — aoTponHas
MoauduKaIuUs KUCIOPO/Ia.

TeroBoil 3p(deKT XUMHYECKOM peakUuu, TEPMOXUMHUYECKHUE YpaBHEHMsS, 3K30- U
SHIAOTEPMHUUYECKUE pPEAKUMH. TOIUIMBO: yroib M METaH. 3arps3HEHUE BO31yXa, YCUICHHUE
MapHUKOBOTO 3(dekTa, pa3pylieHrne 030HOBOTO CIIOS.

Bonopon — snemeHT u npoctoe BemiecTBo. HaxoxkaeHue Boiopoja B mpupojie, Gpusnueckue
Y XUMHYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOOBI nonydeHus. Kucnorsl u conu.

KonnuectBo BemectBa. Monb. MomsipHass macca. 3akoH ABoraapo. MomsipHbIil 00bEM
ra3oB. Pacuérel N0 XUMHYECKUM YpaBHEHHUSIM.

dusnueckue cBoicTBa BOAbpl. Boma kak pacrBopurenb. PactBopel. HacelmeHHble u
HEHACBIIEHHBIE pacTBOpbl. PacTBoprMoOCTh BemiecTB B BoAe. MaccoBas 101 BEIIECTBA B
pacTBope. XuMHUUYECKHE CBOMCTBA BOAbl. OcHOBaHMS. Poib pacTBOpOB B MPUPOJE U B JKU3HU
yesioBeka. KpyroBopor Boabl B NMpUpPOAE. 3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa M OUMCTKA
MPUPOAHBIX BOJI.

Knaccudukanus Heopranumdeckux coeauHeHnid. Oxcunbl. Kiaccudukamus OKCHIOB:
cojeoOpasyione  (OCHOBHBIE, KHCIOTHBIE, aM(OTEepHbIE) U  HECcoJeoOpasyrolIHe.
HomenknaTtypa okcuaoB (MexAyHapojaHas M TpuBuaibHas). dusmueckue M XUMHUYECKHE
CBOMCTBa OKCUAOB. [lomydeHue okcuaos.

OcHoBanus. Knaccudukanus OCHOBaHMM: IIENOYM W HEPAaCTBOPUMBIE OCHOBAHUS.
HomMmeHnknarypa ocHOBaHMil (MeXIyHapoJaHas W TpuBHaibHas). PU3NMUECKHE U XUMUUYECKUE
CBOMCTBA ocHOBaHMM. [lonydyeHne OCHOBaHMIA.

Kucnorel. Knaccudukanus kucnor. Homenknatypa kuciaor (MeXIyHapomHas W
TpuBHaNIbHAS). DU3NYECKHME M XMMHMUYECKUE CBOMCTBA KHUCJIOT. Psij aKTMBHOCTHM METaJIOB
H. H. Bekerosa. [lonyueHue Kucinor.

Conu. Homenknatypa comneit (Mexxa1yHapoaHasi U TpuBUajibHas ). Ousndeckue 1 XuMUYECKUe
cBoiicTBa coneu. [lonmyyeHnue comen.

['eneTndeckas cBsi3b MEXAY KJIACCAMU HEOPIraHUYECKUX COCAUHEHUMN.

XUMHUYECKUN SKCHEPUMEHT: KAUYECTBEHHOE OINPENEICHUE COACPKAHUS KHUCIOpOoJa B
BO3/yXe; TMOJy4YeHHe, coOupaHue, pacro3HaBaHHE M M3yYEHHE CBOWCTB KHCIOPOJA;
HAOJIOZIeHNe B3aWMOJCHUCTBUS BEIIECTB C KHCIOPOAOM M YCIOBHS BO3HUKHOBEHHUS U
MpeKpalleHus TopeHus (mokapa); O3HAKOMJIEHHE € 00pa3laMd OKCHUJOB M OINHCAHUE HUX
CBOICTB; MOJIyueHHE, cOOMpaHue, paclo3HaBaHUE U M3Y4YEHHE CBOMCTB BOAOpoJa (TOpeHwue);
B3auMozeiicteue  Bogopoaa ¢ okcupoM  meau(ll)  (BO3MOXKHO — HMCHOJIb30BaHUE
BUJICOMAaTepUaloB); HaOIroAeHHe OOpa3IOB BEIIECTB KOJWYECTBOM | MOJIb; HCCIIEIOBaHHE



0COOEHHOCTEH pPACTBOPEHUS BEIIECTB C PAa3IMYHOW PACTBOPHUMOCTBIO; IPHUTOTOBJICHHE
pacTBOpPOB C ONPENECIEHHOM MAacCOBOW JOJIEW PACTBOPEHHOIO BEIIECTBA; B3aWMOIECHCTBHE
BOJbI C METAJJIaMU (HATpUEM U KaliblleM) (BO3MOKHO HCIIOJIB30BAaHUE BHJIEOMATEpPHUAJIOB);
ONpENEIECHNUE PACTBOPOB KHUCIOT M IWICIOYEH C ITOMOLIBI0 HHIMKATOPOB; HCCIIEIOBAHUE
00pa31l0B HEOPraHWYECKUX BEIECTB Pa3IMYHBIX KJIACCOB; HAOIOJEHUE U3MEHEHHUS OKpPacCKU
WHMKATOPOB B PacTBOpax KHUCIOT U IIeloYel; u3yueHue Bzaumoseiicteus okcuaa meau(ll) ¢
pPacTBOPOM CEPHOM KHUCJOTHI, KHCIOT C METaUIaMH, PEAKLUUN HEUTpaau3aluy; IOJTy4YCHHE
HEpPAaCTBOPUMBIX OCHOBAaHMM, BBITECHEHHE OJHOTO MeETajula JIPYyTMM W3 pPacTBOpa COJIH;
pelIeHue HSKCIEPUMEHTAIBHBIX 3aJad 1o TeMe «BaHellne Kiacchl HEOPraHMYECKHX
COCITMHEHUIN.

Hepuoanvecknit 3axkoH u Ilepuoamyeckasi cucrema xumudeckux 3aemeHtoB /. WU.
MenaeiieeBa. Crpoenne aTOMOB. XumMnueckas CBA3b. OxucaureabHo-
BOCCTAHOBHUTE/IbHbIC PEAKIMHU

[lepBble MOMBITKU KJIACCU(UKAIIUU XUMUYECKUX 3JeMEHTOB. [loHsATHE O IpyImax CXOIHBIX
3JIEMEHTOB (IIEJOYHBIE W IIEJIOYHO3EMENIbHBIE METAaJUIbl, TaJIOr€Hbl, WHEPTHBIE Ta3bl).
DneMeHTHI, KOTOpbIe 00pa3yroT aM(pOTEpHBIE OKCUABI U TUIPOKCHIBI.

[lepponnueckuii  3aKOH. [lepnonnueckass  cucreMa  XUMHUYECKHX  DJIEMEHTOB
. . MenneneeBa. KopoTkonepuoanass u JiuHHONepuogHas ¢opmel Ilepuoanueckoit
cuctembl xumudeckux sieMeHToB J[. WM. Menzneneesa. Ilepuonsl u rpynnbel. dusznueckuii
CMBICJI IOPSIIKOBOIO HOMEPA, HOMEPOB MEPHO/JIa U TPYIIIILI JIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX saep. M3otomnbl. DnekTpoHsl. CTpOEHUE 3IIEKTPOHHBIX
obOosiouek atomMoB TepBbIXx 20 xuMuyeckux dnemeHToB llepuoamueckoit cucremsr J. U.
MenneneeBa. XapakTepUCTUKAa XUMUUECKOTO AJIEMEHTA IO €ro MnojoxeHuto B [lepuoauyeckoi
cucteme /I. 1. Menneneena.

3aKOHOMEPHOCTH M3MEHEHHUs PaJnyca aTOMOB XMMHUYECKHX DJIEMEHTOB, METANIMYECKUX
HEMETAJUIMYECKUX CBOMCTB IO rpynmnam MW nepuogaM. 3HaueHue [lepuoamueckoro 3akoHa u
[lepronnueckoi CUCTEMBI XUMUUYECKUX DJIEMEHTOB JUISI pa3BUTUsA Hayku U npaktuku. /. W.
MeHeneeB — y4€HBIN U TPaXKJaHUH.

Xumuueckas CBSI3b. KoBanentnas (monsipHas u HETOJIsIpHAs ) CBSI3b.
DNEKTPOOTPULIATEIBHOCTh XUMUUECKUX 3JIEMEHTOB. IOHHas CBS3b.

Crenenp okuciieHHs. OKUCIUTENBHO-BOCCTAHOBUTENbHBIE peakuuu. [Iporeccel okucieHus
Y BOCCTaHOBJIEHUsA. OKUCIUTENN U BOCCTAHOBUTEH.

XUMUYECKAN DKCIEPUMEHT: H3y4eHHE OOpas3IoB BEIIECTB METAIJIOB U HEMETAIIOB;
B3aMMOJICMCTBUE THAPOKCUIA IUHKA C PACTBOPAMH KHUCIJIOT M IIEI0YEH; TPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIIUX  MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBHUTENBHBIX — peakuuid (ropeHue,
pEeaKIK pa3i0KEHUsI, COSTUHEHHUS ).

MexnpeamMerHnbie CBA3H

Peanu3zanus MeXnpeaMEeTHBIX CBsI3ed MpU M3YYEHWHU XUMHUU B 8 Kiacce OCYUIECTBIISIETCS
yepe3 KCIOJIb30BaHWE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHATHH, TaK U TOHSTHUH,
SIBJSFOLIUXCS CHCTEMHBIMM TSI OTAEIIBHBIX MIPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO0mue ecTeCTBEeHHO-HAYYHbIC TIOHATHS: HAYYHBINA (DaKT, TUIIOTE3a, TEOPHs, 3aKOH, aHAIIU3,
CUHTe3, Kiaccuukanusi, MNepUOJUYHOCTb, HAOIIOJEHUE, HKCIEPUMEHT, MOJEITUPOBAHUE,
U3MEPEHUE, MOJIEIIb, SIBIICHHE.

@®usuka: Marepus, aroMm, OJJEKTPOH, NPOTOH, HEWUTPOH, HOH, HYKIHJ, H30TOIIbI,
PaJMOaKTUBHOCTh, MOJIEKYJIa, JJIEKTPUYECKUU 3apsll, BEUIECTBO, TeNO, 00bEM, arperaTHoe
COCTOSIHUE BEIleCTBA, Ta3, (M3HUECKHE BEITUYHHBI, CIUHUIBI U3MEPEHUs, KOCMOC, IMJIAHETHI,
3BE3161, CoHIIC.

buonorus: ¢potocunTes, npixanue, ouocdepa.



['eorpadus: atmochepa, ruapocdepa, MUHEpaIbl, TOPHBIE MTOPOJIBI, TTOJIE3HBIE NCKOTIAEMEIE,
TOIJIUBO, BOJIHBIE PECYPCHI.

9 KJIACC
BeliecTBO M XUMHYECKAs peaKIUs
[Tepuoanueckuii 3aKOH. [Tepuoamueckas cucreMa XUMHYECKAX DJIEMEHTOB

. . MenneneeBa. CTpoeHrne aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHHHM CBOMCTB XMMHUYECKHX
AJIEMEHTOB MEPBBIX TPEX MEPUOJOB, KAIHs, KaIbIUs M UX COCIUHEHHH B COOTBETCTBUU C
MIOJIOKEHUEM 3JIEMEHTOB B llepronueckoil cuctemMe U CTPOEHUEM UX aTOMOB.

Crpoenue BemecTBa: BUAbl XMMHYECKOM CBSI3H. THUIBI KPUCTAIUIMYECKUX PEHIETOK,
3aBUCHMOCTb CBOMCTB BEIECTBA OT THUMA KPUCTAUIMUECKOW PEMIETKM M BHUJIa XMMHUYECKOU
CBSI3H.

Knaccudpukanmss U HOMEHKJIATypa HEOPraHWYECKHMX BeIIecTB (MEXAyHapoAHas W
TpUBHAJIbHAS). XHMMHYECKHE CBONCTBA BEIIECTB, OTHOCAIIMXCSA K Pa3IUYHBIM KjlaccaM
HEOPraHUYECKUX COCTUHEHHH, TeHeTUUECKasl CBSI3b HEOPTAHUYECKUX BEIECTB.

Knaccudukanuss XUMHYECKUX pEaklUUi MO pa3iUYHbIM MpHU3HAKaM (10 YUCIY U COCTaBy
YUaCTBYIOIIUX B PEaKIMHM BEIIECTB, MO TeIIOBOMY 3(h(dexTy, Mo M3MEHEHHUIO0 CTereHen
OKHUCJICHUS XMMHUYECKUX DJIEMEHTOB, MO OOPAaTUMOCTH, MO YYacTHIO KaTajiu3aTopa). JK30- U
SHIOTEPMHUUECKUE PEAKIINH, TEPMOXUMUYECKUE YPABHECHHUS.

[TonsiTe o ckopocTu xuMudeckoil peaknuu. [loHsTHe 00 OOpaTUMBIX M HEOOPATUMBIX
XUMUYECKHX peakuusax. [IoHATHE O TOMOrEHHBIX M TeTeporeHHbIX peakuusx. [lonstue o
XUMUYECKOM paBHOBecHH. DakTopbl, BIMSIONINE HAa CKOPOCTh XUMHUYECKOW peakIuu u
MOJIOKEHUE XUMUYECKOTO PaBHOBECHSI.

OKHUCTUTENBHO-BOCCTAHOBUTENFHBIE  PEAKIUU, DIIEKTPOHHBIA OallaHC OKUCIHUTEIHHO-
BOCCTAHOBUTENIbHOU peakiuu. CocTaBleHUE YpaBHEHUN OKHCIUTEIHHO-BOCCTAHOBUTEIHHBIX
peakIuii C UCI0JIb30BAHUEM METO/1a AJIEKTPOHHOTO OasiaHca.

Teopust ANEKTPOIUTUUECKON AUCCOLMAIUMU. DJIEKTPOJUTHI U HEIIEKTPOJIUTHl. KaTthoHsl,
aHMOHBI. MeXaHu3M JUCCOIMAlMU BEIIECTB C PA3JIMUYHBIMU BHUJIAMH XHMHYECKOMN CBS3H.
Crenens aucconuaruu. CUIbHBIC U C1a0bIe SJIEKTPOJIUTHI.

Peaknun monHoro obmeHa. YcCIOBUSI MPOTEKAaHUsI PEaKIMi MOHHOTO OOMEHa, MOJHBbIC U
COKpall€HHble MOHHBIE ypaBHEHUs1 peakiuil. CBONCTBAa KHUCIOT, OCHOBAaHUN U COJIEH B CBETE
MpEeACTaBICHUN 00 JJIEKTPOIUTHUECKON auccoruanuu. KadecTBeHHbIE peaKIMu Ha HOHBI.
[TonsiTue 0 TMApPOIU3E CONEN.

XUMHYECKUNA OSKCHEPUMEHT: O3HAKOMJIEHHE C MOJEISIMU KPHUCTAUIMYECKUX PEHIETOK
HEOPraHMYECKNX BEIIECTB — METAJIOB W HEMETauioB (rpadura W amMasa), CIOKHBIX
BEILIECTB (XJIOpUJIa HATPHS); UCCIICIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW PEaKIUUu OT
BO3JICHCTBUS Pa3IMYHbBIX (PAKTOPOB; UCCIIEIOBAHUE AIIEKTPOIPOBOIHOCTH PACTBOPOB BEIIECTB,
mpoiiecca JUCCOIMALIMM  KUCJIOT, IHelo4eil U coneil  (BO3MOXKHO  HCIOJIb30BaHUE
BHJICOMATEPHUAJIOB); MPOBEICHUE OMBITOB, WILTFOCTPUPYIOIIUX MPU3HAKH MPOTEKAHUS PEaKIIUi
MOHHOTO oOMeHa (oOpa3oBaHME OCajKa, BBIJCICHHE Ta3a, 0oOpa3oBaHUE BOJIbI); OIBITOB,
WUTIOCTPUPYIOIIMX — MPUMEPbl  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX peakiuil  (TopeHue,
pEeaKIUu Pa3lIoKEHUsl, COeIUHEHUS); paclO3HAaBaHUE HEOPTraHUYECKUX BEIIECTB C MOMOIIbIO
KaueCTBEHHBIX PEaKIMi Ha MOHBI, pEIIEHNEe IKCTICPUMEHTATBHBIX 3a/1a4.

HeMeTa/ibl 1 X coOeIUHEHU S

OO0mras xapakTepucTHKa raioreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEPHbIE CTEIICHH
okucieHus. CTpoeHue u Pu3nUeCcKue CBOMCTBA MPOCTHIX BEIIECTB — TAJIOT€HOB. XUMHUUYECKHUE
CBOMCTBAa Ha TpHUMeEpe XJopa (B3aMMOJCHCTBHE C METa/UlaMH, HEMETa/UIaMH, IIeJI0YaMH).
XnopoBogopoa. ConsiHas KHUCIIOTa, XUMHUYECKUE CBOICTBA, MOJy4YE€HHE, NPUMEHEHUE.



JleiicTBUe XJiopa W XJOPOBOJOPOJA HAa OpPraHuM3M 4ejoBeka. BakHelinue XJIOpUIbl M HUX
HaXO0XKJIEHHE B IIPUPO/IE.

OO6mas xapakrepuctuka 35eMeHTOB VIA-rpynmbl. OcCOOEHHOCTH CTPOEHHS AaTOMOB,
XapaKTEpHbIE CTENIEHU OKUCIICHHUS.

Ctpoenue U pu3nueckue CBOMCTBA MPOCTHIX BELIECTB — KUCIOPOA U Cepbl. AJNIOTPOIIHBIE
MoJu(pUKaLUU KUCIOpoJa M cepbl. XUMUYECKHe cBONCTBa cepbl. CepoBOIOPOJ, CTPOCHHE,
¢u3znueckue M XUMHYECKHe CBoicTBAa. OKCHIbBI cepbl KakK MPEACTaBUTENIN KHUCIOTHBIX
okcuzoB. CepHas KuCI0Ta, (PU3NYECKUE U XUMUYECKHE CBOWCTBA (00IMe KaK MpeICTaBUTENs]
KjJacca KHCIOT U coeuuduueckue). XUMUYECKHE pEakIUM, JeKallue B OCHOBE
MPOMBIIIJIEHHOT0 crocoba mnojydyeHus cepHoil kucnotel. Ilpumenenune. Conu cepHOU
KHUCIIOTHI, Ka4yeCTBEHHasl peakuus Ha cyibdar-uoH. HaxoxneHue cepbl U €€ COEIMHEHUU B
npupoje. XMMHUECKOE 3arps3HEHUE OKpY’KaIoLIed cpeibl COeAMHEHUsIMU Cepbl (KUCIOTHBIE
JOX/I1, 3aTpsI3HEHUE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPe0TBPALLCHHUS.

OOmas xapakTepucTHKa 31eMeHTOB VA-rpynmbl. (OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapaKTepHbIE CTEIIEHU OKUCIICHUS.

A30T, pacmpocTpaHeHue B Mpupoje, ¢pu3ndeckrue M XUMHUYecKue cBoicTBa. KpyroBopot
a3oTa B mpupone. AMMHUAK, €ro (u3smyeckue M XHUMHUYECKHE CBOWCTBA, MOJIyYEHHUE U
npumeHenre. Coiau aMMOHHUS, UX (PU3NYECKHE U XHMHUYECKHE CBOWCTBA, NPUMEHEHUE.
KauecTBeHHast peakuysi Ha HOHbI aMMOHHMs. A30THasi KUCIIOTa, €€ MOoIy4YeHue, GU3nUYecKue u
XMMHUYECKHe CBOMCTBa (00IIMEe Kak MpEeACTaBUTENs Kiacca KUCIOT U creuuduyeckue).
Hcnonp3oBaHre HUTPATOB M COJEH aMMOHMS B KayeCTBE MUHEPAJIbHBIX YIOOpEHMII.
XUMHUECKOe 3arps3HeHHE OKpY’Kalolled Cpelbl COSAMHEHUSIMH a30Ta (KUCIOTHBIE IOXKIHM,
3arps3HeHHE BO3yXa, TOYBBI U BOJIOEMOB).

®ocdhop, amnorponHbie Mogupukanuu Gocdopa, GuanUecKkue M XUMHUYECKHE CBOWCTBA.
Oxcun ¢pochopa(V) u pochopnas kucnora, puznyecKue 1 XMMHUUECKHE CBOWCTBA, MOIyYEHHE.
Hcnons3oBanue ¢pocaToB B KauecTBE MUHEPATIbHBIX YI0OPEHHIA.

O6mas xapaktepuctuka dyeMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTEepHbIE CTENIEHU OKUCIICHHUS.

VYraepoa, amioTponHble MOAM(DHUKAIMM, PACOPOCTpPAHEHHE B MNpUpoAe, (U3NYECKHE U
XUMHYecKue cBoiicTBa. AncopOuus. Kpyrosopor yriaepona B npupoze. OKcHibl yriiepoaa, ux
¢usznueckue M XHUMHYECKHE CBOICTBa, JCHCTBHE HA JKUBbIE OpPraHU3MBbI, MOJyYECHUE
Y IPUMEHEHHE. DKOJOTUYECKHe MpoOIeMbl, CBs3aHHBIE ¢ okcuaoMm yriaepona(IV); rumoresa
r7100abHOTO TOTEIUICHUST KIIMMATa; MapHUKOBBIN A deKT. YronpHas KUCIOTa U €€ CONu, UX
¢u3nyeckre 1 XMUMUYECKHE CBOMCTBA, MOTy4YeHHEe U npuMeHeHue. KauecTBeHHas peakius Ha
KapOoHaT-uoHbl. Vcnonp3oBaHWe KapOOHATOB B ObITY, MEAMIIMHE, MPOMBIIUIEHHOCTH H
CEJIbCKOM XO35HCTBE.

[lepBoHauanabHbIE MOHATHS 00 OPraHWYECKMX BEIIECTBaX KaK O COSAMHEHUSX Yriiepoja
(MetaH, 3TaH, STWUJICH, alleTUJIEH, 3TaHOJ, IJIMLEPUH, YKCycHas kuciota). Mx cocraB u
XUMHueckoe crpoeHue. [loHsTHE O OMOJOTrMYEecKHM BaXKHBIX BEIIECTBAX: JKHUpaxX, Oeykax,
YIJIEBOAAX — W MX POJM B KU3HU 4YeJoBeKa. MaTepuaabHOE €IMHCTBO OPraHMYECKHX M
HEOPraHUYECKUX COEIUHECHUMN.

Kpemuuii, ero ¢usmueckue M XUMHYECKHE CBOWCTBA, TMOJyYE€HUE U TPUMEHEHHE.
Coenunenust kpemHuss B mpupoxae. OOmme mpencraBieHuss o0 okcuae kpemuusi(IV) u
KpeMHueBo# kucinore. CUIMKaThl, UX UCIOJb30BAHUE B OBITY, MEIULIMHE, IPOMBIIUIEHHOCTH.
Baxuelimme crpouTenabHble MaTepualbl: KepaMUKa, CTEKJIO, LIEMEHT, OETOH, *KeJle300€TOH.
[IpoGnembl 6€30MacHOr0 UCIIOJIb30BAHUS CTPOUTENIBHBIX MaTEPHAJIOB B TOBCEAHEBHOM KU3HH.

XUMUYECKUH DKCIEPUMEHT: HU3yueHHE O0Opa3loB HEOPraHWYECKUX BEIIECTB, CBOWCTB
COJISTHOM KHUCIJIOTBI; NPOBEACHHE KAaYeCTBEHHBIX PEaKLUMH Ha XJIOPHUI-UOHBI U HAOIIOJCHHE



MPU3HAKOB WX MPOTEKAHHSI, OMBITHI, OTpaXkaromue (Qu3ndecKne M XUMHUYECKHE CBOWCTBA
raJIOTeHOB U UX COeUHEHUH (BO3MOKHO UCIIOJIb30BAHUE BHIEOMATEPHUATIOB); O3HAKOMIIEHHE C
oOpa3uamMu XJIOpUJ0B (FaJIOr€HHU]I0B); O3HAKOMIIEHHE C 00pa3laMu Cepbl U €€ COeTUHEHUSIMU
(BO3MOXHO MCIOJIb30BaHHE BUICOMATEPHUAIIOB); HAOMIOACHUE Tpoliecca OOyTJIMBaHUsl caxapa
1o JEHCTBUEM KOHLIEHTPUPOBAHHOM CEPHOW KHUCJIOTHI, M3YYEHUE XHMHUYECKUX CBOKCTB
pa30aBiIeHHONW CEpHOIl KHUCIOTHI, MPOBEACHHE KAYeCTBEHHOM peakiuu Ha Ccyiab(paT-UOH U
Ha0II0/IeHHEe TpU3HAKa €€ MPOTEeKaHUs; O3HAKOMJIEHHE C (U3MYECKMMH CBOMCTBaMH a30Ta,
dbochopa U ux coeauHEeHUU (BO3MOXKHO HCIIOJIB30BAHUE BHJICOMATEPUATIOB), 0Opa3IaMu
a30THBIX M (GOCPOpPHBIX yHOOpEHUi; MOoNydeHHe, coOMpaHue, pacro3HaBaHUE U U3YyYCHHUE
CBOMCTB aMMHaKa; MPOBEICHHE KAYECTBEHHBIX PEAKIMA HAa MOH aMMOHHUS U QocdaT-uOH U
W3y4YEHHE IPU3HAKOB MX IIPOTEKaHUs, B3aUMOACHCTBHE KOHLIEHTPUPOBAHHOM a30THOMN
KHUCIIOTBI C MeJbpI0 (BO3MOXKHO KCIOJIb30BaHUE BHJIEOMATEpUaAJIOB); H3YyUYE€HHUE MOJeyen
KPUCTAINTMYECKUX PEHIETOK anmasza, rpaduta, (QysuiepeHa; O3HAKOMIIGHHE C TMPOIECCOM
a7copOIMK PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM MPOTHUBOTa3a;
MoJIy4eHue, coOMpaHue, pacrno3HaBaHUE U W3Y4YEHHE CBOWCTB YIIIEKHUCIIOTO ra3a; MpOoBe/ICHUE
KaueCTBEHHBIX pEaKluid Ha KapOoOHAT- M CHUJIUKAT-UOHBI U M3yUYCHHE TMPHU3HAKOB UX
MPOTEKAHUS;, O3HAKOMJIEHHE C TPOAYKIHUEH CUIUKATHOM MPOMBIIUICHHOCTH; pPEIICHUE
AKCIIEPUMEHTANBHBIX 33/1a4 M0 TeMe «BakHelIne HeMeTaUTbl U X COSTUHEHUS.

MeTa/uibl ¥ UX COeTUHEHUSI

OO0mas XapakTepUCTUKAa XHMHUYECKHX DJIEMEHTOB — METaUIOB Ha OCHOBAHHHM UX
nonoxxenus B llepuognmueckont cucreme xumuueckux »diaemeHToB [ . MenaeneeBa u
ctpoeHust aromoB. CTpoeHHe MeTamioB. MeTaminueckass CBSI3b W MeTaluIM4ecKas
KpUCTAJUITMYECKasl PEIIETKA. DIEKTPOXUMHUUECKUH psAll HANPsDKEHUH MeTaiioB. Pusnyeckue u
XUMUYECKHE CBOMCTBa MeTauioB. OOmme crocoObl monxydeHuss MmeramioB. llonstue o
KOPPO3UHU METAJNIOB, OCHOBHBIE CIOCOOBI 3aIIUTHI MX OT Koppo3uu. CruiaBsl (CTallb, YyTYH,
TIOPATIOMUHHM, OpOH3a) U UX IPUMEHEHHUE B OBITY U MTPOMBITIIIEHHOCTH.

[Ilenounble MeTaJUIBL: TIOJIOKEHUE B lleproanueckoil cucTeMe XMMHUYECKUX 3JIEMEHTOB /Jl.
N. MenneneeBa; CTpO€HHE UX aTOMOB; HaXOXJeHUE B mpupoje. Pu3nueckue U XUMUUECKUE
cBOMcTBa (Ha mpumepe Hatpusi U Kanus). OKCUAbl M TUAPOKCUABI HATpUs U Kayusl.
[IprMmeHeHne MEeNnOYHbIX METAIIOB U KX COCTMHEHUN.

[[lenoyHo3eMeNbHBIE METAIIBI MArHUK U KaJdbLMi: nonoxkeHue B [lepuognueckoil cucreme
xuMuueckux annemeHtoB [[. 1. MenneneeBa; CTpO€HUE UX aTOMOB; HAaXO0XJAECHUE B MPHUPOJIE.
dusnyeckue U XUMHUYECKHE CBOMCTBA MAarHUs M Kajblius. BakHelIne coeTuHEHUS KalbIlUs
(okcun, runpokcu, conn). JKECTKOCTh BOJBI U CIIOCOOBI €€ yCTpaHEHUSI.

Amomunuii: nonoxxkenne B llepuogumueckoir cucreme XmMHYeckux dsieMeHtoB [l U
Menzeneesa; CTpoOEHUE aTOMa; Hax0XAeHHE B pupoe. Pru3snyeckue U XUMUYECKUE CBOMCTBA
anmroMuHus. AMOTEepHBIE CBOWCTBA OKCUA M TUAPOKCUIA AITFOMUHUSI.

Kenezo: monoxenue B  Ilepuonuueckoi  cucremMe  XMMHUYECKHX  DJIEMEHTOB
. 1. MenneneeBa; cTpoeHHUE aTOMa; HaxOXAEHUE B mpupoje. PU3NYECKUE U XUMHUUYECKUE
cBoicTBa »kene3a. Oxcuawl, runpokcunapl u conu xkenesza(ll) m xenmesa(Ill), mx cocras,
CBOMCTBA U MOJYYEHUE.

XUMHYECKUNA OSKCIEPUMEHT: O3HAaKOMJICHHE C oOpaslaMd METauiOoB M CIUIaBOB, WX
(GU3HYECKUMH CBOWCTBAMH, W3YUYCHHUE PE3YJIBTATOB KOPPO3UHM METAUIOB (BO3MOXKHO
WCIIOJIb30BAHUE BHJIEOMATEPUATIOB), OCOOCHHOCTEW B3aMMOJICHCTBUSI OKCHUJA KajbLUs U
HaTpusi C BOJAOW (BO3MOXXHO HCIIOJIb30BaHUE BHUEOMATEPHATIOB); HCCIIEIOBAHUE CBOMCTB
KECTKOW BOJIBI; TIpoIlecca TOPEHHUs JKele3a B KHUCIOpoJe (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEpUAJIOB); MPU3HAKOB MPOTEKAHUS KAaYECTBEHHBIX PEAKUUA Ha HOHBI (MarHus,
Kanblus, amoMuHus, nuHka, xeneza(ll) u xenesa(Ill), menu(Il)); HabaroneHNe U omucaHue



IIPOLIECCOB OKpAlllMBaHMs IUIAMEHM MOHAMHU HATpHsl, Kalausd U Kajublus (BO3MOXKHO
WCIIOJIb30BAHME BHUJEOMATEPHUANIOB); HCCIeJoBaHHEe aM(pOTEPHBIX CBOMCTB THIPOKCUAA
ATIOMUHUS U THAPOKCUA [IMHKA; pelIeHHE SKCIEPUMEHTAIbHBIX 3a/1a4 1o Teme «BaxHeiimune
METaJJIbl U UX COETUHEHUS».

XuMUS 4 OKpY:Ka0as cpeaa

HoBrie maTepuansl M TexHOJOTHH. BemecTBa W Marepualibl B TOBCEIHEBHOW IKU3HU
YeJloBeKa. XUMUs U 370poBbe. bezonacHoe MCnoib30BaHUE BEIECTB U XUMUYECKUX pEaKIIUM
B ObITy. IlepBast moMoOIIs MpU XUMUYECKUX 0XKOTaxX M OTpaBieHUsIX. OCHOBBI 3KOJOTUYECKON
IpaMOTHOCTH. XHMHYECKOE 3arpsi3HEHHE OKpYyKawled cpeabl (MpeaenbHas TOMyCcTUMast
koHueHtpauus Beniects — [1JIK). Posib xuMuu B peliieHu# 3KOJIOTHYECKUX TPOoOIeM.

[TpuposHble MCTOYHMKHU YIJIEBOJOPOAOB (Yroiib, MPUPOIHBIM ra3, HEPTh), IPOAYKTHl UX
nepepadoTKH, UX POJIb B OBITY U IPOMBIIIJIEHHOCTH.

XUMUYECKUN HKCIIEPUMEHT: M3yueHHe o0pa3lloB MaTepuajoB (CTEKIIO, CIUIaBbl METAJIOB,
MOJINMEPHBIE MAaTEPHUAIIBI).

Me:xnpeaMeTHbIe CBSI3H

Peanu3zanuss MEXIpEIMETHBIX CBSI3€M MpPU M3yYEHUU XUMHUH B 9 Kilacce OCYIIECTBISETCS
yepe3 HCIHOJIb30BAHME KaK OOIIMX €eCTECTBEHHO-HAYYHBIX MOHATUH, Tak M MOHITHIA,
ABJIAIOIIUXCS CUCTEMHBIMHM JJIi OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYyYHOTO IUKJIA.
Peanu3zanus MexnpeIMeTHBIX CBS3€H MpU U3YYSCHUH XUMUU B 9 KJIacce OCYIIECTBISETCS Yepes
HCIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHHA, TaK W TMOHSATHH, SBISIONIUXCS
CUCTEMHBIMU IS OT/AEJBbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA.

OO61mue ecTeCTBEHHO-HAYYHbIC TIOHATHS: HaYYHBINA (DaKT, TUIOTE3a, 3aKOH, TEOPUS, aHAIIU3,
CUHTE3, KiIaccu(ukanusi, MNepUOJUYHOCTb, HAOIIOJECHUE, HKCIIEPUMEHT, MOJEITUPOBAHUE,
U3MEepeHue, MOJIeNb, ABJICHNUE, TAPHUKOBBINA A(()EKT, TEXHOTIOTUS, MATEPHUATIBL.

®dusuka: wmarepusi, aToOM, OJJIEKTPOH, INPOTOH, HEUTPOH, HOH, HYKJIUA, H30TOINBI,
pPaJMOAaKTUBHOCTh, MOJIEKYJa, JJICKTPUUECKH 3apsiji, TPOBOAHHUKH, TOJTYNPOBOJIHUKH,
TMRJIEKTPUKH, (POTORIEMEHT, BEIIECTBO, TEIO, 00BbEM, arperaTHoe COCTOSIHHE BEIIeCcTBa, Ias,
pacTBOp, pPacTBOPUMOCTb, KpHUCTAJIMUECKas pemerka, CIUIaBbl, (U3MYECKHE BEIMYMHBI,
€AMHMIIBI U3MEPEHUS], KOCMHYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: dotocunTes, apixaHue, Ouocdepa, SKOCUCTEMA, MHUHEpaJIbHBIE YAOOPEHHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, MUTAaTEIbHbIE BELIECTBA.

['eorpadus: atmocdepa, rugpocdepa, MUHEpalbl, TOPHbIE MOPO/IbI, TIOJIE3HbIE UCKOMIAEMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

ITNTAHUPYEMBIE OBPA30OBATEJIbHBIE PE3VJIbTATHI

N3yuenue xumun B 8-9 Kilacce HaIlpaBJIEHO HA JIOCTHKEHHE O0yUYarOIUMHUCS JTUYHOCTHBIX,
MeTanpeIMETHBIX U IPEIMETHBIX PE3YJIbTaTOB OCBOCHHUS yUeOHOr0 MpeaMeTa.

JINMYHOCTHBIE PE3VIJIBTATBI

JIM9HOCTHBIE PE3yJNbTAaThl OCBOCHHSI IPOTPaMMbl OCHOBHOTO OOIIET0 0Opa3oBaHUS
JOCTUTAIOTCS B X07I¢ OOYYCHUS XHUMHUHU B €AMHCTBE YU4eOHOW M BOCITMTATEIBLHOM JCATCIBHOCTH
Opranusanuu B COOTBETCTBUU C TPAJAUIHUOHHBIMH POCCUHUCKHMH COIMOKYJIbTYPHBIMH H
JyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMHU, MPUHSATHIMH B OOIIECTBE MpaBUIAMU W HOPMAMH
MOBEJICHUSI W CIIOCOOCTBYIOT TPOIECCAaM CaMOIIO3HAHMS, CaMOPA3BUTHUS W COLMATU3AINU
0o0ydJaromuxcs.

JIMYHOCTHBIC PE3YJIBTATHI OTPAKAIOT CHOPMUPOBAHHOCTH, B TOM YHCIIC B YACTH:

[TaTprOTHYECKOTO BOCTIMTAHHUS



1) LEHHOCTHOI'O OTHOILIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HaCJIe[INI0, MMOHMMAaHUsl 3HAYeHHUs XMUMMUYECKOM HAyKH B JKU3HH COBPEMEHHOI0 OOIIECTBa,
CIIOCOOHOCTH BJIAJIETh JOCTOBEPHON MH(pOpMaLUell 0 NEPEIOBBIX JOCTHKEHUSIX U OTKPBITHUAX
MHUPOBOM M OTE€YECTBEHHON XMMHHU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMUSIX 00 YCTpPOWCTBE
MUpa U 00I1eCTBa;

['pasx1TaHCKOTO BOCIIMTAHUS

2) mpeAcTaBlEHUs O COLMAIBHBIX HOPMAaxX M IpaBWJIAX MEXJIMYHOCTHBIX OTHOIICHHH B
KOJIJICKTUBE, KOMMYHHKAaTHUBHOM KOMIIETEHTHOCTM B OOIIECTBEHHO IIOJIE3HOHM, YydeOHO-
UCCIIEZIOBATENIbCKON, TBOPYECKOM M JAPYrUX BHJAX JEATENIBHOCTH; TOTOBHOCTH K pa3HO-
00pa3HOil COBMECTHOM JESATEIBHOCTU IPU BBINOJIHEHUHM Y4eOHBIX, [MO3HABATEIBHBIX 3a7ady,
BBINIOJITHEHUM XUMUYECKUX SKCIIEPUMEHTOB, CO3JaHUM Y4E€OHBIX MPOEKTOB, CTPEMIICHHUS K
B3aMMOIIOHUMAHHUIO ¥ B3aMMOIIOMOIIY B IpoIecce ITON y4eOHOW JesTeTbHOCTH; TOTOBHOCTH
OLIEHUBATh CBOE MOBEJEHUE M IOCTYINKU CBOMX TOBApUINEH C MO3UIMHU HPABCTBEHHBIX U
IIPaBOBBIX HOPM C YYETOM OCO3HAHMS MOCIEACTBUI MOCTYIKOB;

[IleHHOCTH Hay4YHOT'O IMO3HAHUS

3) MHPOBO33PEHUYECKHX TPEACTAaBICHUM O BeUIeCTBE M XUMHUYECKOH peakiuw,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKH U COCTABJISIOUIUX OCHOBY JJIst
MOHUMAaHMUs CYIIHOCTH HAayyHOM KapTHMHBI MHpa; IMPEACTaBICHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHSI MPUPOJIbI, B3aUMOCBA3X YEIOBEKa C IPUPOJHON Cpeioi, 0 posu
XMMHUHU B TIO3HAHUU 3THUX 3aKOHOMEPHOCTEH;

4) mo3HaBaTEIbHBIX MOTHBOB, HAIPABJICHHBIX HAa MOJy4YE€HUE HOBBIX 3HAHHUI MO XUMUH,
HEOOXOAUMBIX i1 00BSICHEHHUS HAOJII0JaeMbIX ITPOLIECCOB U SBJICHUI;

5) no3HaBaTeabHON, HH(POPMAIIMOHHOW U YUTATEIBCKOM KYJIbTYphl, B TOM YHCJIE HaBBIKOB
CaMOCTOSITENIbHON paboOThl ¢ y4eOHBIMU TEKCTaMH, CHPAaBOYHOW JIUTEPATYpOM, AOCTYIHBIMU
TEXHUYECKUMH CPEJCTBAMU MH(POPMALIMOHHBIX TEXHOIOTHH;

6) uHTEepeca K O0yYEHMIO M MO3HAHUIO, JTI0003HATEIbHOCTH, TOTOBHOCTU U CHOCOOHOCTHU K
caMo00pa30BaHUIO, IPOESKTHOM U MCCIIE0BATEIBCKON JIEATEIIBHOCTH, K OCO3HAHHOMY BHIOOpY
HaIpPaBJICHHOCTH U YPOBHs 00y4YeHUs B JaJIbHEHUIIEM;

@®opMHUpPOBaHUS KYJIbTYphI 310POBbS

7) OCO3HaHHSA LEHHOCTH >XU3HU, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3/10pPOBBIO,
YCTaHOBKM Ha 3J0pOBBIM 00pa3 KU3HM, OCO3HAHMS MOCIEACTBUH M HENPUSTHS BPEAHBIX
NpUBBIYEK (YHNOTpeOJIeHHs alIKorofisi, HApKOTHKOB, KYpEeHHs), HEOOXOAMMOCTH COOJIO/IEHUS
nmpaBmiI OE30MAaCHOCTH TPH OOpaIleHHH C XMMHYECKHMMH BEIIECTBAMU B OBITY W pealbHOU
KU3HU;

TpynoBOro BoCInuTanus

8) mHTEepeca K NMPaKTUIECKOMY M3yUEHHIO POo(deccHil 1 Tpyaa pa3inyHOro poja, yBaXeHHE
K TpyAy U pe3ynbTaTaM TPYAOBOH JEATENBHOCTH, B TOM YHUCIIE HAa OCHOBE IPUMEHEHUs
MpEeIMETHbIX 3HaHUM 10 XUMHUH, OCO3HAHHOIO BbIOOpAa WHAMBUAYAJbHOM TpPAEKTOPUHU
MPOJOJKEHUST 00pa30oBaHUsl C Y4ETOM JIMUYHOCTHBIX MHTEPECOB U CIIOCOOHOCTU K XHMHH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH; yCemHOW Mpo(eCCHOHANBHOMN e TeIbHOCTH U
pa3BUTHS HEOOXOIUMBIX YMEHHIT; TOTOBHOCTh a/IalITUPOBATHCS B MPO(ECcCHOHATIBLHON CpeIe;

DKOJOTUYECKOTO BOCITUTAHMUS

9) SKOJOTUYECKH LEIecOO0Pa3sHOro OTHOUICHHWS K MPUPOAE KaK HCTOYHHUKY >KM3HU Ha
3emiie, OCHOBE €€ CYIIECTBOBAHMs, MOHUMAHMS IIEHHOCTH 3J0pPOBOTO M 0e30macHoro obpasa
KU3HU, OTBETCTBEHHOTO OTHOLIEHUSI K COOCTBEHHOMY (U3MYECKOMY U TICHUXUYECKOMY
3JI0pPOBbIO, OCO3HAHMS LIEHHOCTH COOJIIOJIEHUs TIPaBHII O€30MacHOr0 MOBeIeHUs Ipu padoTe ¢
BEIIECTBAMHU, a TAK)KE B CUTYaLUSAX, YTPOKAIOIINX 3JOPOBBIO U KU3HU JIOACH;



10) cnocoOHOCTHM NMPUMEHATH 3HAHUSA, MOJydaeMble NP U3YYEHUHM XUMUH, JJIs PELICHUS
3a/1a4, CBSA3aHHBIX C OKPYKAIOIIEH NPUPOJHON CPENOH, MOBBIIIECHNUS YPOBHS KOJIOTHYECKOU
KyJbTYpBbl, OCO3HaHHS TJI00AJTBHOTO XapaKTepa IKOJIOTMUECKUX MPOOIEM U IyTel UX peleHus
MIOCPEJICTBOM METOJIOB XUMUU;

11) »KOIOrMYECKOro MBIIUICHHUS, YMEHHUS PYKOBOJICTBOBAaThCS MM B I103HABATENIbHOM,
KOMMYHHMKaTUBHON M COLMAJIbHOU MTPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATBI

B cocraBe MertanpeaMeTHBIX pe3yJIbTaTOB BBIICISAIOT 3HAUYMMBIE N1 (OPMUPOBAHUS
MHPOBO33pEHHUsI OOIIIEHAYYHbIE MMOHATHUS (3aKOH, TEOpHsl, TPUHIIMII, TUIIOTE3a, (PaKT, CUCTEMA,
MPOIIECC, SKCHEPUMEHT M JIp.), KOTOPbIE HCIOJIB3YIOTCS B €CTECTBEHHO-HAYUHBIX YYEOHBIX
peAMeTax ¥ MO3BOJISIOT HA OCHOBE 3HAHUM M3 ATUX MPEIMETOB (OPMHUPOBATH MPEICTABICHUE
O IIeJIOCTHOW HAay4yHOW KapTMHE MHpa, U YyHUBepcajbHble Yy4yeOHbIE JEHCTBUS
(mo3HaBaTeNbHblE, ~ KOMMYHUKATHBHbBIC,  PETYISITHBHBIE),  KOTOpble  OOECHeYHBaIOT
dbopMupoBaHHE TOTOBHOCTH K CaMOCTOSITEJIPHOMY IUJIAHUPOBAHUIO M  OCYIIECTBICHUIO
yueOHOM e TeTHbHOCTH.

MeranpenMeTHble  pe3yabTaThl OCBOEHHUS 00pa30BAaTENbHON MPOrpaMMbl IO XUMHUHU
OTPaXKaroT OBJIAJICHUE YHUBEPCATbHBIMU IMO3HABATEILHBIMU JEHCTBUSIMU, B TOM YHCIIEC:

ba30BbIMU JTOTHYECKUMU AEHCTBUSIMU

1) ymeHueM HCHOJIB30BaTh MNPUEMBI JIOTUYECKOI'O MBIIUICHUS MPU OCBOCHUM 3HAHMIL:
pacKpbIBaTb CMBICI XUMHUYECKMX TOHATUH (BBIIEIATh MX XapakTEepHbIE MPU3HAKU,
YCTaHABIIMBATh B3aMMOCBS3b C JPYTUMU MOHATUSIMH ), UCTIOJB30BATh MOHATHSA JJIs1 OOBICHEHUS
OTNIENbHBIX (PAKTOB M SIBICHUH; BHIOMpATh OCHOBAaHUS W KPUTEPUHU HJs KilacCHUPUKALUU
XUMUYECKHX BEIIECTB M XUMHUYECKUX pPEaKlHil; yCTaHaBIMBAaTh MPUYMHHO-CIEICTBEHHbIC
CBA3M MEXIY OOBEKTaMH HW3yUYCHHUS; CTPOUTH JIOTMUECKUE PaCCYXACHHUS (UHIYKTUBHBIE,
JeAyKTUBHBIE, TIO AaHAJIOTHH); IeJIaTh BHIBOJIBI U 3aKJIFOUCHUS;

2) yMEHUEM NPUMEHSATH B IIPOLIECCE MMO3HAHUS MOHATHUS (MPEIMETHBIE U METANPEIMETHBIE),
CUMBOJINYECKHE (3HAKOBBIC) MOJIENH, UCIOJb3yeMble B XHMHHU, MPEOOPa30BBIBATH HIUPOKO
MIPUMEHSEMbIC B XUMHUHU MOJICIIbHBIC MPEJCTABICHUS — XUMUYECKUM 3HAK (CUMBOJI DJIEMEHTA),
XUMH4Yeckas QGopMylla W ypaBHEHHE XUMHYECKOW peakluh — TMpH peHieHuH y4eOHO-
MO3HABATENbHBIX 3a7a4y; C YYETOM OBTHUX MOJEIbHBIX MPEJICTABICHUI BBISBIATH U
XapaKTEepPU30BaTh CYIIECCTBEHHbIC MPU3HAKH M3y4aeMbIX 00BEKTOB — XUMUUYECKHUX BEIECTB U
XUMUYECKUX PEaKIHUi; BRISIBIATH OOIIME 3aKOHOMEPHOCTH, TPUUUHHO-CIIC/ICTBEHHBIC CBSI3U U
MPOTUBOPEUNS B M3Yy4aeMbIX MPOLECCAaX U SBICHUSX; NpeajaraTb KpUTEPUU IJIsI BBISBICHUS
TUX 3aKOHOMEPHOCTEH M MPOTUBOPEUUI; CAMOCTOATEIHHO BBIOMPATH CIOCOO pEIICHUS
yueOHOM 3agaud (CpaBHMBATh HECKOJIBKO BAapUAaHTOB pEIIEHUs, BbIOMpaTh Haubosee
MOAXOJSAUIUHN C YUETOM CaMOCTOSITEIIbHO BbIICIICHHBIX KPUTEPUEB);

ba3oBrIMHU HCcIeIOBATEILCKUMH JICUCTBUSIMUA

3) YyMEHHEM HUCIOJIb30BaTh MOCTABJICHHBIE BOMPOCH B KAYECTBE MHCTPYMEHTA TO3HAHUS, a
Takke€ B KAadyeCTBE OCHOBBI JJis1 (OPMHUPOBAHUS TUIOTE3bl MO MPOBEPKE MPaBUIBHOCTU
BBICKA3bIBAEMBIX CYKJICHHUII;

4) mpuoOpeTeHre OmbITa MO TUIAHUPOBAHUIO, OPTaHU3AIMHA W TMPOBEJCHUIO YUYCHUUYECKUX
HKCIIEPUMEHTOB: YMEHHUE HaOMIOAATh 32 XOAOM MpPOIEcca, CaMOCTOATEIbHO MPOTrHO3UPOBATH
€ro pe3yabTaT, GopMyIUpOBaTh OOOOIIICHHS ¥ BBIBOJIBI IO pe3yIbTaTaM MPOBEAEHHOTO OMBITA,
WCCIIeIOBAHUsI, COCTABIIATH OTYET O MPOJIeTaHHON paboTe;

PaGoroii c undopmanuei

5) yMeHueM BBIOMpaTh, aHATU3UPOBATH M HHTEPIPETUPOBATH MHQPOPMAIMIO PaA3TUYHBIX
BUJIOB M (OPM TPENICTABICHUS, TIOTy4aeMyI0 M3 Pa3HBIX MCTOYHHUKOB (HAYYHO-TIOMYJIsIpHAs



JUTEpaTypa XMMHYECKOIO COJAEpXk aHUs, CIpaBOYHbIE ©0coOMs, pecypcbl HMHTepHeTa);
KPUTHUYECKH OLIEHUBATH MPOTUBOPEUYHBYIO U HEJOCTOBEPHYIO HH(POPMALIHUIO;

6) yMEHUEM MIPUMEHSATH Pa3IMYHbIE METOJIbI U 3alPOCHI IPU MOUCKE U 0TOOpE MH(OPMALIUU
U COOTBETCTBYIOIMX JAHHBIX, HEOOXOIUMBIX ISl BBIIOJHEHUS Y4€OHBIX U IO3HABATEJIbHBIX
3ala4  OMpeAeNEHHOr0 THIA; MPUOOpPETeHHEe OmbiTa B OOJACTH  HCIOJIb30BaHUSA
MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TE€XHOJIOTUH, OBJIAJIEHUE KYIbTYpOH aKTHBHOTO
WCIIOJI30BAHMSI PA3IMYHBIX MOUCKOBBIX CHUCTEM; CAMOCTOATEIbHO BBIOMpATh ONTHUMAIbHYIO
dbopMy mpeacTaBieHus] UHPOpPMAIIMM U WUIIOCTPUPOBATH peEIlllaeMble 3aJaud HECIIOKHBIMU
CXeMaMH, JuarpaMMaMu, ApyruMu opMamu rpaguky U MX KOMOUHAIUSAMU;

7) yMeHUEM HCHOJb30BaTh U aHAJIM3UPOBATH B MpOIECCe YUYECOHOW M MCCIIEe0BATEIbCKOM
NESATENIbHOCTH HMH(POPMALMI0O O BIMSHUM IPOMBIIUIEHHOCTH, CEJIbCKOIO XO3siicTBAa H
TpaHCHOPTa Ha COCTOSIHUE OKPY>Karolel TPUPOJTHOMN CPEIbl;

YHuBepcaibHbIMU KOMMYHUKATUBHBIMU JIEUCTBUSIMU

8) yMmeHHMeM 3aJaBaTh BONPOCH (B XOJ€ AHANOra W/MIW JUCKYCCHUHM) IO CYIIECTBY
oOcyx/aeMoil Tembl, (OPMYIHPOBATH CBOM TPEIOKEHUST OTHOCUTEIHHO BBITTOJIHEHUS
MIPEIJI0KEHHOM 3a1a4u;

9) npuoOpereHue ombiTa NPE3EHTALMH PE3YJIbTATOB  BBHIMNOJHEHUS XHMHUYECKOIO
JKCIIepUMEHTa (J1a00paTOPHOTO OIMbITa, JA0OPaTOPHOM PabOTHI MO HCCIEAOBAHUIO CBOMCTB
BEIIIECTB, Y4EOHOTO IIPOCKTA);

10) 3amHTEpecOBaHHOCTH B COBMECTHOM CO CBEpPCTHHKAMHU TIO3HABaTEIbHOH U
HCCIIEI0BATENbCKON JEATENbHOCTH MPU PELIEHUH BO3HUKAIOIIMUX MPOOJIEM Ha OCHOBE y4éTa
OOIIMX MHTEPECOB U COIIACOBAHUSA TO3UIMI (00CYXIeHUs, 0OOMEH MHEHUSMHU, «MO3TOBBIC
MITYPMbD», KOOPJIWHAIUS COBMECTHBIX JICWCTBUIA, OINpeelieHne KPUTEPHEB IO OILCHKE
KauecTBa BBITIOJIHEHHOU padoThI U Ap.);

YHUBEpCATBHBIMU PETYJISATUBHBIMU JICHCTBUSIMHU

11) ymeHHMeM CcaMOCTOATEIBHO OMNPEACNATh IeJIM  JACATeIbHOCTH, IUIAHUPOBATD,
OCYILIECTBIIATh, KOHTPOJIUPOBATH U NMPH HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO JESITEIBHOCTD,
BbIOMpaTh HamOojee 3¢ (eKTUBHbIE CIOCOOBI pelIeHUs] y4eOHBIX M MO3HABaTENbHBIX 3ajad,
CaMOCTOSITEIBHO COCTAaBIISITh UM KOPPEKTUPOBATH MPEIOKEHHBIM aITOPUTM JIEHCTBUN TpU
BBITIOJTHEHUU 3aJlaHUN ¢ y4€TOM TIOJNyYEHHsS HOBBIX 3HaHUM 00 H3y4aembIX OOBEKTaX —
BELIECTBAX M pEaKUUsAX; OLIEHUBATh COOTBETCTBUE IOJYYEHHOTO pe3yJjbTaTa 3asBICHHOU
e,

12) ymeHMeM HCIHOJIb30BaTh M aAHAIM3UPOBATh KOHTEKCTHI, TpeJjiaraéMble B YCIOBHH
3aJlaHni.

INPEAMETHBIE PE3VYJIbTATEI

B cocraBe mnpeaMeTHBIX Ppe3yNbTaTOB IO OCBOCHHUIO O0S3aTENBHOTO COJEpKaHMUS,
YCTaHOBJIEHHOTO JIaHHON MNpuUMepHOW pabodeil MporpamMMmoi, BBIIEISAIOT: OCBOCHHbIE
oOyyalIMMUCA Hay4yHble 3HAHMS, YMEHHS M CHOCOOBbl AEUCTBHM, cnenudpuyeckue s
NPEIMETHON 007acTH «XUMUS», BUABI JEATEIBHOCTU IO IMOJYYEHUI0 HOBOTO 3HAHUS, €ro
MHTEpPIpPETAH, TPeoOpa3oBaHUI0 W NPUMEHEHHIO B PA3JWYHBIX Y4YEOHBIX U HOBBIX
CUTyaLUsX.

[TpenmeTHbIE pe3yabTaThl OTPAXAOT CHOPMUPOBAHHOCTh Y OOYYAIOIIUXCS CIETYIOIIUX
YMEHUM:

8 KUIACC

1) packpvieamv cmbici OCHOBHBIX XHMHUYECKHMX TMOHSATHI: aToM, MOJIEKYJa, XUMHYECKHN
AJIEMEHT, MPOCTOE BEIIECTBO, CJIOXHOE BEIIECTBO, CMECh (OJAHOPOJIHAS W HEOJHOPOIHAs),



BaJICHTHOCTb, OTHOCUTEJIbHAs aTOMHAsI U MOJIEKYJISIpHas Macca, KOJMYEeCTBO BELIECTBA, MOJIb,
MOJIIpHAsi Macca, MaccoBas J0Jsl XMMHUYECKOrO 3JIEMEHTa B COCIMHEHUH, MOJISIPHBIA 00BEM,
OKCHJl, KHCIIOTa, OCHOBAaHHE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTENEHb OKHCIICHUS,
XUMHYECKasi peakiys, KJacCU(PUKaLUs peaKlMii: peakliMi COEMHEHUS, PEaKIIMK Pa3JIoKEHMS,
peakuuy 3aMelIeHHs, PEeakIUuu OOMEHa, 5K30- W SHIOTEPMUYECKHE PEaKIMH; TEIUIOBOMN
s deKT peakiuu; SAPO aroma, MEKTPOHHBIN CIOW aToMa, aTOMHasi OpOUTalb, paguyc aToMa,
XUMHYECKas CBsI3b, MOJSIPHAS U HETIOJSIpHAs KOBAJEHTHAs CBsI3b, MOHHAS CBS3b, HOH, KaTHUOH,
aHWOH, PacTBOP, MAcCOBast J10JI BellecTBa (TPOIEHTHAsT KOHIICHTpallKs) B PaCTBOPE;

2) unnocmpuposams B3aMMOCBSI3b  OCHOBHBIX ~XMMHYECKHX TMOHATHH (cM. 1. 1)
MPUMEHSTH 3TU MOHATHUS IPU OMMCAHUU BEIIECTB U UX MPEBPAILCHMI;

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

4) onpedensimop BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OHHAPHBIX COCIMHEHHSX; CTEICHb
OKHUCJICHHS JJIEMEHTOB B OHMHApPHBIX COEOUHEHUSX; IPUHAJICKHOCTh BEIIECTB K
OTpeeIEHHOMY KIIACCy COSAMHEHHH 1Mo (opMyiaM; BHJI XMMHYECKOW CBS3U (KOBAJIGHTHAs U
WMOHHAs) B HEOPTaHUYECKUX COCTMHEHUSIX;

5) packpwieams cmwbica Ilepuoauueckoro 3akona JI. M. MennaeneeBa: JeMOHCTPUPOBATH
MOHUMAaHHE MEePUOANYECKON 3aBUCMOCTH CBOMCTB XUMUYECKUX DJIEMEHTOB OT UX MOJIOKEHHUS
B Ilepuognyeckoil cucreme; 3aKOHOB COXPAaHEHUsT MAacChl BEIIECTB, MOCTOSHCTBA COCTAaBa,
aTOMHO-MOJIEKYJIIDHOTO  Y4Y€HHUs, 3akoHa ABOTraJpo; ONUCHIBATh M XapaKTEPU30BaATh
tabnnunyo gopmy Ilepnoanyueckoil cUCTEMbl XMMHUYECKHX 3JIEMEHTOB: PAa3jaNy4aTh MOHSITHS
«rnaBHas noAarpynna (A-rpymnmna)» u «nodounas noarpymnmna (b-rpymnmna)», manbie U O6oiblue
MIEPHUOJIbI; COOTHOCUTh 0003HAUYEHHUSI, KOTOpbIe NUMEroTcs B Tabnuie «llepuoanueckas cucrema
xumuueckux sneMeHToB [I. 1. MenpaeneeBa» ¢ 4YMCIOBBIMU XapaKTEPUCTHKAMHU CTPOCHHUS
aTOMOB XMUMHYECKHX DJEMEHTOB (COCTaB W 3apsAl sfApa, oOliee YHUCIO 3JIEKTPOHOB U
pacrpeesIeHHe UX 0 AIEKTPOHHBIM CIIOSIM);

6) xraccuguyuposames XUMIUUECKUE DIEMEHTHI; HEOPTaHMUYECKUE BEUIECTBA; XUMHUYECKHE
peakuuu (Mo YUCIy U COCTaBY YYacTBYIOIIMX B PEAKI[UU BEIIECTB, 110 TEIUIOBOMY 3P dexTy);

7) xapaxmepuzosams (onucvigams) oOIMIME XUMHUYECKHE CBOWCTBA BEUIECTB pPa3IHMYHBIX
KJIACCOB, MOATBEPKIAsi ONMCAHUE NPUMEPAMU MOJIEKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOLINX
XUMHUYECKHUX PEAKIIUiL;

8) mpoecnozuposams CBOMCTBAa BEIICCTB B 3aBUCUMOCTH OT WX KayeCTBEHHOTO COCTaBa;
BO3MOHOCTH IIPOTEKAHMSI XUMUYECKUX MPEBPALICHHUN B pa3JIMYHBIX YCIOBUIX;

9) sbiuUCIAMB OTHOCUTEIBHYIO MOJICKYISPHYIO M MOJISIPHYIO MacChl BELIECTB; MacCOBYIO
JOJII0 XUMHUYECKOTO 3JIeMEeHTa 1Mo (opmyJie COEIMHEHHS; MacCOBYIO JIOJIO BEUIECTBA B
pacTBOpe; NPOBOAUTH PACUETHI IO YPABHEHUIO XUMUYECKOW pEaKLUU;

10) npumensims OCHOBHBIC OIEPALMU MBICIUTEILHON JEATENFHOCTH — aHajih3 M CHHTES,
CpaBHeHHME, 0000IlIeHHe, CHCTeMaTH3alUlo, KIacCU(PUKALMIO, BbBISBIEHUE MPUUYMHHO-
CJIEJICTBEHHBIX CBsI3€ll — JUIsI W3y4YEHUS CBOWMCTB BELIECTB M XUMHUYECKUX pEaKIIMii;
€CTeCTBEHHO-HAy4YHbIE METOJbl TO3HAHUS — HAONIOJEHNE, W3MEpPEHHEe, MOJICIHPOBAHMUE,
AKCIIEPUMEHT (peabHbIN U MBICIEHHBIN);

11) cnedosams mpaBuIaM  MOJB30BAaHUS  XHMHYECKOHW IMOCYyIOM ©  1a00paTOPHBIM
o0opynoBaHMEM, a TaKkKe TMpaBWwiIaM oOOpalleHus C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIHMSIMH IO BBITIOJHEHHUIO JTAOOPAaTOPHBIX XMMHUYECKHUX OIBITOB IO TMOIYYCHHUIO U
coOMpaHHIo Tra3000pa3HbIX BElIECTB (BOAOPOJAa U KUCIOPOJa), MPUTOTOBICHUIO PACTBOPOB C
ONPENIECIEHHOM MAacCCOBOM [I0JIEM PACTBOPEHHOTO BEUIECTBA; IUJIAHUPOBATH M MPOBOJUTH
XUMHYECKHE HKCIEPUMEHTHI 10 PACIO3HABAHUIO PACTBOPOB IIEIOYEH M KHUCIOT C MOMOIIBIO
MH/IUKATOPOB (JJakMyc, (heHoN(PTaIenH, METUIIOPAHXK H Jp.).



9 KJIACC

1) packpvieamv cmbici OCHOBHBIX XUMHYECKUX MOHATHIA: XMUMHYECKHH 3JEMEHT, aToM,
MOJIEKYJla, MOH, KaTHOH, AHHMOH, IPOCTOE BELIECTBO, CIIOXKHOE BEIIECTBO, BAJIEHTHOCTD,
ANEKTPOOTPUIIATEILHOCTh, CTEIEHb OKHCICHHS, XUMUYECKas peakiusi, XMMHUUYecKas CBS3b,
TerioBoM 3¢ ¢deKT peakuud, MOJb, MOJSAPHBIM 00BEM, PacTBOp;  AJIEKTPOJIHTHI,
HERJIEKTPOJIUTHI, SJIEKTPOJIUTHYECKAs TUCCOIMAIUS, peaKIIMi HOHHOTO 0OMeHa, KaTaau3aTop,
XUMUYECKOE paBHOBecHE, oOOpaTUMble U HeoOpaTUMble pEaklHUH, OKHUCIUTEIbHO-
BOCCTAHOBUTEIIbHBIE PEAKINU, OKUCIUTENb, BOCCTAHOBUTEIb, OKUCIEHUE U BOCCTAHOBJICHHUE,
annotponusi, aM(QOTEepHOCTh, XUMHYECKasl CBs3b (KOBaJCHTHAs, WOHHAs, METaJUIMYecKas),
KpUCTAJNINYeCcKass pemérka, KOppo3usi METaUIOB, CILJIaBbl; CKOPOCTh XUMHUYECKOW pEaKIHH,
npeaenbHo gonyctumas konmeHTpanus (I11K) Bemectsa;

2) unnoCcmpuposams B3aMMOCBSI3b  OCHOBHBIX ~XMMHYECKHX MOHATHH (cM. 1. 1)
MIPUMEHATH 3TU MOHATHS IIPU ONUCAHUM BEUIECTB U UX IPEBPAICHUI;

3) ucnonvz06amv XUMUYECKYI0 CHMBOJUKY JUI COCTaBlieHHS (OPMYJIT BEIIECTB |
YPaBHEHUH XHUMUYECKHUX PEaKIU;

4) onpedensmob BaJCHTHOCTD U CTCIICHb OKUCJICHUSI XUMUYCCKUX JICMEHTOB B COCAMHEHUAX
Pa3IMYHOIO COCTaBa; MPUHAJIEKHOCTh BEIIECTB K ONpPEIEIEHHOMY KJacCy COEIMHEHUN MO
dbopmynaMm; BHJ XUMHUYECKOM CBsi3M (KOBAJIGHTHAs, WOHHAs, METAUIMYECKas) B
HEOpPraHMYECKNX COCIUWHEHUSX; 3apsA]l MOHA 10 XUMHUYECKON (opmyse; xapakTep Cpelbl B
BOJHBIX pacTBOpax HEOPraHWYECKUX COCAMHEHUM, TUI KPUCTAJUIMYECKON PpEIIETKU
KOHKpPETHOT'O BEIIECTBA;

5) packpvisams cmoicn [lepuonnueckoro 3akona J[. M. MennaeneeBa U J1eMOHCTPUPOBATH
€ro NOHMMAaHHE: OMUCKHIBATh M XapakTepu3oBaTh TabanuHyto popmy [lepuonnyueckoit cucremsl
XUMHUYECKHUX DJIEMEHTOB: pa3inyaTh MOHATHS «TJIaBHAs MoArpyrmmna (A-rpymnmna)» u «rno0oyHas
noarpynna (b-rpynmna)», manble U OoJblIME NEPUOABI; COOTHOCUTh 0003HAYEHMS, KOTOPHIE
UMEIOTCS B TIEPUOAMYECKON TabIuUIle, ¢ YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XUMHYECKHUX JIEMEHTOB (COCTaB U 3apsl siapa, o0Iee Yucio IEKTPOHOB U paclipeiesieHue ux
M0 DJEKTPOHHBIM CIIOSIM); OOBACHITH OOIME 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWMCTB
AJIEMEHTOB U MX COEJIMHEHUM B IMpEAesiaX MalblX MEPUOJOB U IJIaBHBIX MOATPYNN C YYETOM
CTPOEHHUSI X aTOMOB;

6) kraccuguyuposame XUMUYECKUE DIEMEHTHI; HEOPTaHUUYECKUE BEIICCTBA; XUMHUYCCKHE
peakuuu (1o YUCIIy M COCTAaBY YYacCTBYIOUIMX B PEAKIIMU BELIECTB, M0 TEMJIOBOMY 3P EKTy, 1O
M3MEHEHHUIO CTENIEHEN OKUCIICHUSI XUMHUECKUX 3JIEMEHTOB);

7) xapaxmepuzoéams (OMUCHIBaTh) 0OIIME W crHenu(UIeCKHe XHUMHUYCCKUE CBOHCTBA
MPOCTBHIX M CIIOKHBIX BEIIECTB, MOJTBEPXKIasi OMHCAHWE MpPUMEpPaMU MOJICKYJSIPHBIX U
MOHHBIX YPaBHEHUM COOTBETCTBYIOIINX XUMUUECKUX PEAKIU;

8) cocmasnsime ypaBHCHUS SJCKTPOJIMTUUYCCKON TUCCOIMAIIMHA KUCIIOT, MIEIOYCH U COJICH;
MOJIHBIE W COKpalI€HHBICE YpaBHEHHUS peakIuié HMOHHOTO OOMEHAa;, ypaBHEHHUS peaKIlui,
MOATBEPXKIAIONINX CYIIECTBOBAaHUE TEHETUYECKOW CBSI3U MEX]Y BEIIECTBAMH Pa3TUYHBIX
KJIACCOB;

9) packpvieamv  cyupocms OKUCIUTETLHO-BOCCTAHOBUTEIBHBIX  PEAKIUl  TOCPEACTBOM
COCTaBJICHUS AJIEKTPOHHOTO OajaHca 3TUX peaKIIHii;

10) npoerosuposamsb CBOWCTBA BEUIECTB B 3aBUCHMOCTH OT HMX CTPOCHHS, BO3MOXXHOCTH
MPOTEKAHUS XMMHUUECKUX MPEBPAILCHUN B Pa3IMYHBIX YCIOBHUSX;

11) gviyucasims OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEIECTB; MacCOBYIO
JOJII0 XUMHUYECKOTO JJIeMEHTa Mo (opMyJie COEIMHEHHUS; MAacCOBYIO JOJI0 BEIECTBa B
pacTBOpE; MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKON peakinu;



12) creoosams TipaBuiIaM  TOJB30BAaHUS  XMUMHUYECKOH Tmocynoil W 1abopaTopHBIM
o0opyzoBaHMEM, a TakXKe MpaBWiIaM OOpaIleHUs C BEUIECTBAMH B COOTBETCTBHUH C
WHCTPYKIHMSIMA IO BBITIOJHEHHUIO Ja0OpaTOPHBIX XWMHUYECKHX OIBITOB IO TOIYYCHHIO H
coOMpaHHIo Ta3000pa3HbIX BEIMIECTB (AMMHUAKa M YTJIEKHCIIOro rasa);

13) nposodums peakiyiu, MOATBEPKAAIOIINEG KaYeCTBEHHBI COCTAaB Pa3IMYHBIX BEIICCTB:
pacIio3HaBaTh OMBITHBIM MyTEM XJIOPUI-, OpOMHI-, HOAWM-, KapOoHat-, ¢ocdar-, cuamkar-,
cynbdar-, THUAPOKCHI-UOHBI, KAaTHOHBI AaMMOHHS ¥ HWOHBl H3YYCHHBIX METaJUIOB,
NPUCYTCTBYIOIINE B BOAHBIX PaCTBOPAaX HEOPTaHUUECKUX BEILECTB;

14) npumensims OCHOBHBIC OIEPAIIMU MBICIUTEIBHON JEATCIBHOCTH — aHAU3 M CHUHTE3,
cpaBHEHHE, 0000IIeHNE, CHCTEeMAaTH3aINI0, BBISIBICHHE MPUYWHHO-CIECICTBEHHBIX CBS3CH —
IUIE W3YYEHUs CBOWMCTB BEUIECTB M XMUMHUYECKUX PEAKINi; €CTeCTBEHHO-HAyYHBIE METOJIBI
MO3HAaHUS — HAONIOJeHNEe, H3MEpPEHHEe, MOJCIHPOBAHUE, OSKCIEPUMEHT (pealbHBId 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 y4eOHUK
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 y4eOHUK
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 TIIAKATHI 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/ -anexTpoHHbIH 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 — o0Gpa3oBaTelIbHBII HHTEPHET-PECypC

2.2

Bonopon.
ITousTue o KkucioTax
U COJIIX

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

https://content.edsoo.ru/lab/ - IutepakTuBHBIE BUPTYallbHbIE 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 | [leproguueckuii 3akoH U | 7 https://media.prosv.ru/content/item/reader/7896/ -anexTpoHHbBIN 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/ -snexTpoHHBIN 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 yueOHUK
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 "O06sako 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 "O06siako 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/->nexTpoHHblil yueOHUK

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 "O6ako 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 yueOHUK

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 -tpenaxcep "O0nako 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 yI4eOHUK

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/->nexTpoHHblil yueOHUK
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 "O6ako 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/-3nexTpoHHbIN y4COHUK
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 "O0nako 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/-3mexTpoHHbIH yueOHUK
"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 3HaHUI.
[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
"Xumus 9 knacc"

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 "O01aKo 3HAHUIA.
MIxoma". Xumus, 8 xnacc

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

Hroro no pazneny:

OBUIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

68




ITIOYPOYHOE
IINTAHUPOBAHUE

XUMUA

(HauMeHOBaHUE y4eOHOW AUCLIUIUINHBI)

8

(knacc)

[TnanrpoBaHne COCTaBICHO HAa OCHOBE paboUeii mporpaMMel

10 XUMHH &-9 Ki1acchl

B coorBercTBHN ¢ PI'OC 0cHOBHOI0 00111€ET0 00pa30BaAHUSA

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

YMK: I'abpuensa O.C. Xumus 8 kimacc. YaeOHUK 111 00111e00pa3oBaTeIbHBIX
opraamzanuit/ O. C. I'abpuensin, .I'. Octpoymos, C.A. CnaakoB — M.: [Ipocsemenue, 2020r.

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

KonunuectBo yacoB Bcero: 68  , B Hepenmo 2

Vuurens: ConoBbgaoBa Ceetnana QnerosHa

I'. Ilepmb

2023- 2024 yuebHbIN TOJ



KonnuecTtBO yacoB

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

1. | Ipeamer xumuu. Ponas xumuu B 1 0 0 VeIl onpoc
KU3HU YETIOBEKA.

2. | Xumus B CUCTEME HayK. 1 0 0 YcTHBIN onpoc
MeTo/1bI TO3HAHUS B XUMUHU.

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

4. | Tena u BemectBa. Duznueckue 1 0 0 CaMooI11eHKa ¢
CBOICTBa BeIECTB. ArperaTHoe UCTIONb30BaHUEM
COCTOSIHHE BEIECTB. «O1IeHOYHOT O JIHCTa»

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

6. | [Ipaktuueckas pabora No 2. 1 0 1 [IpakTuueckast padbot
«Pa3nenenue cmecein. OuncTka
3arpsI3HEHHOM TOBAPEHHOU
COIU».

7. | AToMbl u Monekynbl. [IpocTsie 1 0 0 CamoorieHKa ¢
U CJIOKHBIE BEIIecTBa. ATOMHO- HCIOJIb30BaHUEM
MOJIEKYJISIPHOE YUCHHE. «OI1IEHOYHOTO JIUCTa»

8. | Xumuueckue eMeHThl. 3HAKU 1 0 0 XUMHUYECKUH
(CMMBOJIBI) XUMHYECKUX JIAKTaHT
JJIEMEHTOB.

9. | 3akoH MOCTOSTHCTBA COCTaBa 1 0 0 CamooneHka ¢

BEIIECTB. XUMHUUYECKas

HUCIIOJIB30BAHHNECM




dhopmyna. BareHTHOCTH aTOMOB
XUMHAYECKHX 3JICMEHTOB.

«OILEeHOYHOT0 JIUCTAa»

10. | CocraBieHre XUMHYECKHX CamooneHka ¢
(GhopMyI1 1O BaJIEHTHOCTH. HCIIOJIb30BAaHUEM
HaxoxieHne BaleHTHOCTH «O11€HOYHOTO JTUCTa
XUMHUYECKUX 3JIEMEHTOB 110
dbopmyre.

11. | OTHOCHUTEIbHASI aTOMHAS [TuceMeHHBIN KOHTPOJIb
Macca. OTHOCUTENbHAs
MOJIEKYJIIpHas macca. Pemenue
3a]1a4 Ha BBIYHCIICHUE
OTHOCHUTEIILHON MOJIEKYJIIPHOMN
MacChl BEUIECTB.

12. | MaccoBast 7051 XUMHYECKOTO CamoorieHka ¢
AJIEMEHTA B COCJUHEHUH. UCIIOJIb30BaHUEM

«O11€HOYHOTO JTUCTa

13. | Pemenue 3a/a4 Ha BEIYHCIICHUE [IncebMeHHBIN KOHTPOIIb
MacCOBOM J0JIM XMMUYECKOTO
areMeHTa o ¢opmyiie
COEIMHEHMUS.

14. | dusnueckue U XUMHUYECKUE YceTHBIi onpoc
SIBJICHUSI. XUMUYECKas
peakuus.

15. | [Ipu3Haku u ycnoBus CamoolieHka ¢
MPOTEKAHUS XUMUYECKUX UCIIOJIb30BAaHUEM
peaxkuui. «O1LIEHOYHOT O JINCTa»

16. | 3akoH coxpaHEHHUs MaCChI YcTHBIN onpoc
Bemects. M.B. JlomoHOCOB —

YUYEHBIN-IHUUKIIONEUCT.
17. | Xumuueckue ypaBHEHHS. CamoorieHKa ¢
HCIIOJIb30BaHUEM
«O1LIEHOYHOT 0 JINCTa»
18. | Tumbl XUMHUYECKUX peaKLuit CamoorieHKa ¢

(coenuHEHUSI, PA3IOKECHHSI,
3aMeleHus, 0OMeHa).

HUCIIOJIBb30BAHHNECM
<<OI_ICHO‘{HOI‘O JIUCTa»




19.

O0001IeHrEe B CUCTEMATH3AIUN
3HAHWH 10 TEME
«IIepBoHayanbHbBIE
XHUMHYECKHE TTIOHATHUI.

CaMooIeHKa ¢
HUCIIOJIb30BAHUEM
«O11€HOYHOI'O JIUCTAa»

20.

Kontposnbnas padota Nel o
teme «llepBoHavyanbHbIE
XUMUYECKUE TTOHSATHUSD.

KonTponbnas pabora

21.

Bo3nyx — cMech razos. Coctas
BO3/1yXa. 3arps3HeHUEe BO3/1yXa,
CIIOCOOBI €T0

MIPEIOTBPAIICHUSI.

VYcerHblii onpoc

22,

TemnoBoii a3 ekt xumuaeckoit
peaKIyu, OHSATHE O
TEPMOXHUMHUYECKOM YPaBHEHHH,
9K30- U SHJOTEPMUYECKUX
peakuusix. Tommuso.

YceTHBI onpoc

23.

Kucnopon — xumuueckuit
3JIEMEHT U MPOCTOE BEIIECTBO.
O30H. HaxoxeHue kuciopoja
B Ipupojie, GU3NIeCKue U
XAMHUYECKHE CBOMCTBA.

CaMooI11eHKa C
KUCIIOJIb30BAHUEM
«O1I€HOYHOr'O JIUCTa»

24,

CriocoObl mosryyeHus
KHUCJIOPOAA B 1a00OpaToOpuu U
IIPOMBIIIJIEHHOCTH.
IIpuMeHeHue Kucnopoa.
ITonsatue 06 oxcuaax.

IIncbMEHHBIN KOHTPOIIb

25.

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

IIpakTruyeckas pabora

26.

Bonopon — xumunueckui
JIEMEHT U MPOCTOE BEIIECTBO.
Haxoxnenue B npupone,
CIOCOOBI TOJTYYEHUSI.

IIpakTruyeckas pabora

27.

dusnyecKue 1 XUMHIECKUE
CBOMCTBA, IPUMEHEHNE
BOAOPOJA.

CaMooI1IeHKa C
HUCIIOTE30BAHUEM
«OILEeHOYHOT0 JIUCTAa»

28.

[IpakTuueckas padorta Ne 4.

[IpakTuueckas pabora




«ITomydenne u coOupanue
BOJIOPOJIa, M3YYCHHUE €TO

CBOMCTBY.

29. | IlousTHE O KUCIOTAX U COJIAX. YcerHblii onpoc

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

«O11€HOYHOr0 JTHUCTA

31. | KontposbHas pabota Ne2 1o KontponbHas padora
TeMme: "BaxHelmue
COCIMHEHUS] HEOPTaHUYECKUX
BEILIECTB: KUCIOPO/I, BOAOPOA"

32. | KonmnuecTtBo Bemecrsa. Moib. VYcTHBIN onpoc
Momnspras macca.

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

«O11€HOYHOr0 JIUCTaY

34. | Pemenne 3amay Ha CaMooI11eHKa ¢
B3aMMOCBSI3b KOJIHYECTBA HCIIOJIL30BaHUEM
BEIECTBa, 00bEMA U MacCChI «O11€HOYHOr 0 JTUCTaY
ra3os. PacuéTel o
XUMUYECKUM YPABHEHUSM.

35. | PacuéTsl Mo XUMHUYECKUM [IncebMeEHHBIN KOHTPOIIBb
ypaBHeHUsAM. [Iprumenenne
3aKkoHa ABOrajapo.

36. | duzndeckue CBOMCTBA BOJIBI. VYcrHbIl onpoc
XHUMHUYECKHE CBOMCTBA BOJEL.

OcHoBanust. KpyroBopot Bojib!
B IIPUPO/IC.

37. | Boma xak pacTBOpHUTEIb. CamooneHka ¢
PactBopsl. Hackiiennsie n HMCII0JIb30BaHUEM
HEHACHIIIICHHBIE PACTBOPHI. «O11€HOYHOr 0 JTUCTaY
Ponw pactBopoB B ipupoze u B
JKM3HH YeJIoBeKa

38. | MaccoBas 1014 BellecTBa B [TuceMeHHBI KOHTPOITh

pacTBOpC. Brrunciaenus ¢
HUCIIOJIB30BaAHHUEM ITOHATHA




«MaccoBasi JI0JIS BEIIECTBA B
pacTBope».

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

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

41. | KonrponbHas padota Ne3 mo KontponbHas padora
temam: "KonnuecTBeHHbIE
OTHOIIIEHUA 110 XuMuH. Bopa.

PactBops!"

42. | Knaccudukanus YcTHbIN onpoc
HEOPraHUYECKUX COCAUHECHU.

43. | Okcupasl: cocTas, [TuceMeHHBI KOHTPOJIb
Kiaccuukanus,

HOoMeHKiarypa. [lonyyenue u
XMMHYECKHUE CBOMCTBA
OKCHJIOB

44. | OcnoBanusd. Knaccugukanus CamoolieHka ¢
OCHOBaHMI: MIENOYH U WCTIOIb30BAaHUEM
HEPaCTBOPUMbBIC OCHOBAHUS. «O11€HOYHOTO JTUCTa
Howmenkiatypa ocHOBaHHIA.

45. | OcHoBaHus: (pusnUecKue u TectupoBanue
XUMHYECKHE CBOMCTBA,

CIOCOOBI OJTYYEHUS

46. | Kucnotsl: cocras, CaMooIIeHKa ¢
KJaccudukanus, WCTIOIb30BAaHUEM
HOMEHKJIaTypa, Gpu3nyeckue «O1I€HOYHOTO JTUCTa
CBOICTBA

47. | Kucnorsl: XuUMH4YecKue CaMooIeHKa ¢
CBOMCTBA, CITOCOOBI MOJTYYCHHSI. HCTIOIb30BAaHUEM
Psin akTHBHOCTH MeTaIIoOB «OI1IEHOYHOTO JIUCTa»

48. | Conu (cpenHue): [TuchrMeHHBI KOHTPOITh

HOMEHKJIaTypa, CII0COObI
IIOJIy4€HUs1, B3aUMO/IEHCTBHE




CoJIeil ¢ MeTalIaMHu,
KHCJIOTaMH, IEI0YaMH 1
COJIsIMHA

49.

['enetnueckas CBs3b MEXKIY
KJIacCaMU HEOPraHUYECKUX
COEIUHEHUN.

CaMooleHKa ¢
HCIIOJIb30BAHUEM
«O11€HOYHOI'O JIUCTAa»

50.

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

[IpakTuueckas pabora

51.

Brrunciienus mo ypaBHEHUSIM
XUMHYECKON peakiuu

[TuceMeHHBIN KOHTPOJIb

52.

Ypok 06001IeHNS U
CUCTEMAaTH3alMsl 110 TEME:
"Baxkneiive npeacTaBUuTeNu
HEOpraHUYECKUX BellecTB"

CaMooI11eHKa C
HUCIOJIb30BAHUEM
«OUEeHOYHOTO JINCTAY»

53.

KonTponbnas padora Ne4 no
TeMe "Baxkneniue
MIPEACTaBUTENH
HEOPraHUYeCKHX BelecT"

KonTponbnas padora

54.

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

YeTHBII onpoc

55.

[Iepuoanueckuii 3aK0H U
[lepuonnueckas cucrema
XUMHUYECKUX d1eMeHToB [ 1.
MenneneeBa. [lepuopl,
TPYIIIIBI, TIOATPYIIIBL.
DU3NYECKUI CMBICTT HOMEPOB
TIePUO/1a UTPYIITIBI

YcTHBII onpoc

56.

Crpoenune atomoB. CocTaB
aTOMHBIX siaep. M30ToIBbL.
DNEeKTPOHBI.

CaMooIeHKa ¢
HCIIOJIb30BAHUEM
«O11€HOYHOIO JINCTa»




57,

CtpoeHue 3JIeKTPOHHBIX
000109eK aTOMOB TIepBBIX 20
XUMHUYECKUX HJIEMEHTOB
MEPUONYECKON CUCTEMBI

. 1. MenneneeBa

VYcerHblil onpoc

58. | XapakTepucTuKa XuMHUECKOTO CamoorieHKa ¢
3JIEMEHTA 110 €r0 MOJI0KEHUIO B HCII0JIb30BaHUEM
IIepunonnueckoit cucreme /1. U. «O1LIEHOYHOT O JIUCTa»
Menneneesa.

59. | 3aKOHOMEPHOCTH N3MEHEHHS CamootieHKka ¢
paanyca aToOMOB XUMHUYECKUX HCII0JIb30BaHUEM
3JIEMEHTOB, METAJUINYECKUX U «O1IEHOYHOT 0 JIUCTa»
HEMETAJJINYECKUX CBOMCTB 110
rpynnaM A nNepuoiam.

60. | 3nauenue Ileprogmueckoro YcTHBI onpoc
3akoHa u [lepuoanueckoit
CUCTEMbI XUMHUYECKUX
2JIEMEHTOB JJISl Pa3BUTHS HAYKU
u npakTtuku. /1. . Meneneen
— Y4EHBIN U IPakIaHUH.

61. | XuMuueckas CBSI3b. CaMooI11eHKa ¢
KoBasienTHas (nonspHas u UCIIOJIb30BAaHUEM
HETIOJISIPHAST) CBSI3b. «O11€HOYHOTO JTUCTa
DNeKTPOOTPUIIATETLHOCTh
XUMHUYECKUX 3JIEMEHTOB.

62. | MoHHas XuMu4ecKasi CBS3b. IIncbMEeHHBIN KOHTPOIIb

63. | CTeneHb OKUCTICHHUS. VYcrHbIl onpoc

64. | OxucnurenbHo- CamoorneHka ¢
BOCCTAHOBUTEJIbHBIE PEAKIIUH. UCIIOJIb30BAaHUEM

«O1LIEHOYHOT O JIUCTa»

65. | [Iporiecchl OKUCIIEHUS U CamoorieHKa ¢
BOCCTaHOBJIEHMS. OKUCINTENN HCIIOJIb30BaHUEM
Y BOCCTaHOBUTEJIU. «O1I€HOYHOT 0 JIUCTa»

66. | CocraBneHue ypaBHEeHUI IIncbMEHHBIN KOHTPOIIb

OKHCIIUTCIBHO-




BOCCTAHOBUTEIIbHBIX PEaKIUi 1
CXEM 3JISKTPOHHOTO OaJiaHca.

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

68. | [Ipomexxyrounas arrecramusi 3a | 1 1 0 KontponbHas padora
Kypc XHUMHUH 8 Ki1acca.

IHHOYPOYHOE
IINIAHUPOBAHMUE

XUMUA

(HauMeHOBaHUE y4EOHOM AUCIMIUTUHBI)

9

(xmacc)

[1mannpoBaHue COCTaBIEHO HA OCHOBE paboueit MporpaMMbl

o XuMuu 8-9 Kjaccel

B cootBerctBUU ¢ PI'OC 0CHOBHOTO 0011IET0 00PA30OBAHUS

( ®I'OC HauanbHOTO, OCHOBHOT'O, CPEHEro OOIIEro 00pa3oBaHus )

YMK: TI'abpuensn O.C. Xumus 8 knacc. YueOHUK A 0011e00pa3oBaTeIbHbIX
opranuzaruii/ O. C. I'abpuenss, M.I'. OctpoymoBs, C.A. CnagkoB — M.: [Ipocsemenue, 2020r.

(yxazaTh aBTOpa, U3/1ATEILCTBO, TOJ] U3/IaHH)

KonnuectBo yacoB Bcero: 68  , B Heaenmo 2

Vuurens: ConoBbgaoBa Ceernana QnerosHa

I'. ITepmb

2023- 2024 yueOHbIN TONT



KommgectBo gyacos
Ne
/i BCEr' | KOHTp | IPakT
Tema ypoka o oibHBI | Mueck |/lara mnan.| Buabl, GopMbl KOHTpOIIS
e ue W3y4eHUs
pabot | pabor
Bl Bl
68 4 7

1. | Ilepuoguveckuii 3aK0H. 1 0 0 CaMoOoOI1IeHKa C
[Tepuoanueckas cucrema HCIOJIb30BAHUEM
XAMHUYECKHX DJIEMEHTOB «OILIEHOYHOI 0 JIUCTAa
. . Menneneena.

CrpoeHue aTOMOB.

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

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

3. | Knaccudukanus u 1 0 0 CaMoolIeHKa ¢
HOMEHKJIaTypa HCIIOJIb30BaHUEM
HEOPTaHMYECKUX BEIICCTB. «O11€eHOYHOTI0 JINCTa

4, | XuMHA4YeCKHE CBOMCTBA 1 0 0 CaMoolIeHKa ¢
BEIIIECTB, OTHOCSIIUXCS K HCIIOJIb30BaHUEM
Pa3IUYHBIM KJaccaM «O11€HOYHOTO JINCTa
HEOPTaHUYECKUX
COEIUHEHMH, UX
reHeTHYECKas CBSI3b

5. | Ctpoenue BemecTBa: BUuasl | 1 0 0 [InceMeHHBIN KOHTPOIIb
XUMHUYECKOM CBS3HU. THUIEI
KPUCTALTUYECKHUX PEIIETOK,
3aBHCUMOCTDH CBOMCTB
BEIIIECTBA OT TUIIA




KPUCTAJUIMYECKON PEIIETKU

Knaccudukanus
XUMHUYECKHUX PEAKLUU 110
Pa3IMYHBIM NIPU3HAKAM.
OK30- U DHIOTEPMUYECKUE
peaKuuu, TepPMOXUMUYECKHE
YPaBHEHHUS.

VYeTHbII onpoc

ITonsTHe 0 ckopocTH
XMMHYECKON PEAKIIUU.
[loHsiTHE O TOMOTE€HHBIX U
TeTEePOre€HHBIX PEaKLUSIX.
@akTopbl, BIUAIOIINE HA
CKOPOCTh XUMUYECKOU
peakuuu.

CaMooIIcHKa C
HCIIOIB30BaHUEM
«O11€eHOYHOTI0 JINCTa
JIabopaTOpHBIi OIBIT

OOpaTtumble U HEOOpaTUMBbIE
XMMHUYECKHE PEaKIHi.
XMMHUYeCKOe PaBHOBECHE.
dakTopsl, BAUAIONINE HA
CMEIIEHHE XUMUYECKOTO
paBHOBECHS.

CaMooI1IeHKa C
HCIIOJIE30BAHUEM
«O1I€HOYHOI'O JIUCTa»

OKHUCIIUTEIIHLHO-
BOCCTAHOBHUTEJILHBIE
peaKiuu, 3EeKTPOHHBIH
0aJaHC OKHUCIIUTEILHO-
BOCCTAHOBUTEILHOH
peaxIuu.

CaMoo11eHKa ¢
HCIIOJIb30BAHUEM
«O1I€HOYHOTO JIUCTa»

10.

CocraBrienne ypaBHEHUI
OKHCIIUTEIbHO-
BOCCTAHOBUTEJIbHBIX
peaKIuii ¢ UCIIOJIb30BaHUEM
METO/a JIEKTPOHHOTO
OanaHca.

[TucbMEHHBIN KOHTPOJIb

11.

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

YceTHBII onpoc;
JIaGopaTOpHBIii ONBIT




pa3IUYHBIMHU BUJAMU
XUMHUYECKOU CBA3U.

12. | Peakuyuu HOHHOTO OOMEHA, CaMoolLIcHKa C
YCIIOBUS UX MPOTEKAHMUSL. UCIIOJIb30BaHUEM
Honnsle ypaBHEeHUS «O1IeHOYHOT O JIUCTa»
peaKkuuid. JlaGopaTopHBIH OMBIT

13. | Xumudeckue cBOKCTBa CamoorieHKa ¢
KHCJIOT B CBETE HCIIOJIb30BAHUEM
Ipe/icTaBJIeHHH 00 «O1IeHOYHOT O JICTa»
ANEKTPOIUTUIECKON JlaGopaTopHBIil ONBIT
JUCCOLUAIUH.

14. | Xumudeckue cCBOMCTBA CamootieHka ¢
OCHOBaHHH B CBETE HCII0JIb30BAaHUEM
npeAcTaBiIeHUN 00 «O11€HOYHOTO JTUCTa
ANEKTPOIIUTUIECKON JlaGopaTopHBIil ONBIT
JUCCOLUAIUH.

15. | Xumuyeckue cBOMCTBA [TuceMeHHBIN KOHTPOJIb
COJIEH B CBETE
npeAcTaBiIeHUN 00
BJIEKTPOJTUTHYECKON
nucconuanuu. [lonstue o
TUAPOIU3E COJIEH.

16. | KauecTBeHHBIE peakuy Ha JlabopaTopHBbIil ONBIT
KaTHOHBI U aHUOHBI.

17. | [IpakTudeckas pabota Nel. [IpakTuueckas pabora
Pemenue
AKCIIEPUMEHTAIBHBIX 3a7a4
1o TeMe
"DnexkTpoauTrIecKas
nucconuanus"”

18. | Ypok o6oOuienus u CamoorieHKa ¢

CHUCTEMAaTH3alNU 3HAHUH 110
TeMe: BemectBo u
XUMHUYECKas peakiusl.

HUCIIOJIBb30BAHHNECM
<<OI_ICHO‘{HOI‘O JIUCTa»




19.

KontposnbHas pabota mo
TeMe: BemecTtBo u
XUMHUYECKAst PEaKITHsl.

KontponpHas padota

20.

OO01mas xapakTepuCcTHKa
rasioreHoB. CTpoeHue u
(usnueckue cBoicTBa
MIPOCTHIX BEIIECTB —
raJIOreHOB.

VYcerHblii onpoc

21.

XnopoBogopon. CosnsHast
KHCJIOTa, XHMUYECKHE
CBOWCTBA, MOJIyYCHHE,
npuMeHeHne. KadyecTBeHHas
peaKIysi Ha XJIOPHUI-HOHBI.

CaMooI11eHKa C
HCIIOJIE30BAHUEM
«O1I€HOYHOIO JIUCTa»

22,

duznonornyeckoe JaeicTBIE
XJIOpa M XJIOPOBOAOPO/Ia HA
OpraHU3M YeJIOBEKaA.
Bakneiiime X10puasl 1 UX
HaxO0JKJICHHE B MIPUPO/IC.

TectupoBanue

23.

[IpakTuueckas pabora Ne2.
[Tonyuyenue conssHON
KHWCIIOTBI, U3YYEHHE €€
CBOMCTB.

[IpakTuueckas padbora

24,

OO0m1ast XxapakTepUCTHKA
aneMeHTOB VIA-rpynmsl.
Oco0eHHOCTH CTPOCHUS
aTOMOB, XapaKTepHBIE
CTCIICHU OKHCJICHUA.

YceTHBII onpoc

25.

Crpoenue u cBoiicTBa
MPOCTHIX BEIIECTB —
KHCIIOPOJ1a U CEpHI.
AnnorpomnHsie
MoauUKAIIH.

YcTHBII onpoc

26.

CepoBonopoJ, cTpoeHue,
¢buznyeckue 1 XUMHUECKUE
cBoiicTBa. OKCHJBI CEPBI KaK
MPEICTaBUTENN KUCIOTHBIX

CaMooI1IeHKa C
HUCIOJb30BAHUEM
«O1EHOYHOr O JTUCTa»




OKCHJIOB.

27.

CepHas KuCIOTa,
¢busnvecKne 1 XUMHUECKUE
cBorictBa. Conu cepHoi
KHCIIOTBI, KAaUeCTBEHHAs
peaxuus Ha Cyib(aT-uoH.
[Ipumenenue cepHoii
KHCIIOTBHI.

VYeTHbII onpoc

28.

[TpombITIIEHHBIH c1TOCO0

IIOJIyYEHUSI CEPHOU KUCIIOTHI.

Pemenue 3aau Ha
HaxO0)KE€HUE MAacCOBOI T0JIU
BbIX0/1a TPOJIYKTA PEAKLUH

CaMooI11eHKa C
HUCIIOIB30BAHUEM
«OLEeHOYHOTO JINCTAY»

29.

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

IIucbMeHHBIN KOHTPOIb

30.

OO0mas xapakTepucTHKa
2J€MEHTOB VA-TpymIIbL.
A30T, pacpoCTpaHEHHUE B
npupoje, puzndeckue u
XUMHUYECKHE CBOWCTBA.
Kpyrosopor a3ora B
IpUpOJIE.

CaMoo1ieHKa ¢
HUCIIOIb30BAHUEM
«OLEeHOYHOTO JINCTA»

31.

AMMuak, ero ¢puznyeckue u
XHMHYESCKHE CBOMCTBA,
MOJIy4YeHUE U IPUMEHEHUE.
Conu aMMoHUS.

VYceTHBII onpoc

32.

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

[IpakTuueckas pabora




33.

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

CaMooIeHKa ¢
HUCIIOJIb30BAHUEM
«O11€HOYHOI'O JIUCTAa»

34.

Hcnons3oBanne HUTPATOB U
COJIell aMMOHHUS B Ka4eCTBE
MUHEPAIBHBIX YI0OPEHUIA.
XUMHUYECKOE 3arpsAI3HEHUE
OKpY>KaroIlEen cpeibl
COCIMHEHUAMU a30Ta.

CaMoolIeHKa ¢
HCIIOJIL30BaHUEM
«O11€HOYHOr0 JTUCTaY

35.

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

VYerHbIl onpoc

36.

Oxcun dpochopa(V) u
dhochopnas kuciora,
(bu3nYecKre U XUMHUECKUE
CBOWCTBA, MOJyYCHHE.
Hcnons3oBanue pocdaros B
KaueCTBE MUHEPATHHBIX
yao0OpeHui.

[TuceMeHHBIN KOHTPOJIb

37.

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

YcTHBII onpoc

38.

Oxcuppl yriepona, ux
¢buznyeckue 1 XUMHUYECKUE
CBOICTBa, IIOJIyYE€HUE U
npumeHenue. [IpakTuueckas
pabota Ne4. [Tonyuyenue
YIJIEKHUCIIOro Ta3a.
KauectBennas peakuus Ha
KapOOHaT-HOH.

0.5

IIpakTruyeckas pabora

39.

YroapHasg KUCIIOTa U €€
comu, ux GU3NYECKUe U

CaMooI1IeHKa C
HUCIOJIb30BAHUEM




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

«OILEeHOYHOT0 JIUCTAa»

40.

[lepBoHayasbHbBIE OHATHUS
00 OpraHMYEeCcKUX BEIIeCTBaX
KaK O COeTMHEHUSIX
yriiepoaa. Ix cocrtas u
XUMHUYECKOE CTPOCHUE.

CaMoolIeHKa ¢
HCIIOJIL30BaHUEM
«O11€HOYHOr0 JTUCTaY

41.

ITonsatue o 6MOIOrUYSCKU
Ba’XHBIX BCIICCTBAX: JKHUPAX,
6eJ'IKaX, yYriieBo4ax — M UX
POJIH B ) KU3HH YCJIOBCKaA.

VYcerHblii onpoc

42.

Kpemunid, ero ¢puznyeckue u
XUMHYECKHE CBOMCTBA,
MOJIy4eHUe U PUMEHEHHE.
CoenuHeHus KPeMHUS B
npupoje.Baxuerimme
CTPOUTEIbHBIC MAaTCPUAIIBI:
KepaMuKa, CTeKJIO, [IEMEHT,
0eToH, JKel1e300eTOH.

CaMooI1IeHKa C
KUCIIOJIb30BAHUEM
«O1I€HOYHOI'O JTUCTa»

43.

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

CaMool1eHKa ¢
HCIIOJIb30BAHUEM
«O1I€HOYHOI'O JIUCTa»

44,

IIpakTuyeckas pabora Ne 5.
Pewmenue
JKCIIEPUMEHTAIIBHBIX 3a1a4
o Teme «Baxueiimme
HEMETAJUIBI U UX
COEIMHEHU S

IIpakTruyeckas pabora

45.

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

CaMooI1IeHKa C
HUCIOJIb30BAHUEM
«O1EHOYHOr O JTUCTa»




COEIUHEHMUS.

46.

KonrponsHas pabora no
teme: HeMmetaiuisl 1 ux
COEINHEHNUS.

KonTposnbhas padora

47.

OO6m1as XxapakTeprucTruKa
XAMUYECKHUX DJIECMEHTOB —
METAJIOB Ha OCHOBAHHH UX
IIOJIOXKCHUS B
IIEPUOIUYECKON CUCTEME
XHMHYECKHUX 3JIEMEHTOB

. . MenneneeBa u
cTpoeHus atoMoB. CTpoeHue
METaJJIOB.

CaMoolIeHKa ¢
HUCIOIb30BaHUEM
«O11€HOYHOI'O JIUCTa»

48.

DNEeKTPOXUMHUYECCKUN P
HaIlpsKEHUH METaJlIOB.
dusnueckue 1 XUMUYECKHE
CBOMCTBA METAJJIOB.

YceTHBI onpoc

49.

OO61ue cnocoObl MOTyYeHUS
metauioB. IlorsaTue o
KOPPO3UHU METAILIOB U
OCHOBHEIE CIIOCOOBI 3aIIMTHI
OT KOPPO3UHU.

CaMooI1IeHKa C
HUCIOJIb30BAHUEM
«OLEeHOYHOTO JINCTA»

50.

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

IIncbMEHHBIN KOHTPOIIb

51.

[Ileno4ynble METAILIBI.
Haxoxnenue B mpupoze.
DU3nYeCKnEe U XUMUYECKHE
CBOICTBa (Ha IpUMEpE
HATpUSL U KaJus).

CaMool1eHKa ¢
HCIIOJIb30BAHUEM
«O1EHOYHOr O JITUCTA»

52,

OKCI/IIlLI U TUAPOKCUBI
HaTpusA U KaJlus.
HpI/IMCHCHI/IC MICI0YHBIX
METAJIOB U UX COCAUHEHMH.

IIncbMEHHBIN KOHTPOIIb




53. | lllenouyHo3emMeabHEBIC 0 CaMoOoI1IeHKa C
Metaiiel. HaxoxeHnue B HCIOJIb30BaHUEM
npupojae. Puzndeckue u «OIIEHOYHOTO JINCTa»
XMMHYECKHUE CBOMCTBA
Marausi ¥ KaJlbIusl.

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

55. | dKécTkocTh BOIIBI M CIIOCOOBI 0.5 CaMoOoOI1IeHKa C
e€ yCTpaHeHHUS. UCIIOJIb30BaHUEM
[IpakTuueckas padora Neb. «O11€HOYHOT O JTUCTa
XKécTKOoCTh BOJBI U METOIBI
€€ yCTpaHEeHHUs

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

57. | Amtomunuii. [Tonoxenue B 0 [IpakTrueckas padbota
MIEPUOIUYECKON CUCTEME
XUMHYECKHUX IJIEMEHTOB
. 1. MenneneeBa, ctpoeHue
aToMa. Haxoxnenue B
npupoje. Pusznyeckue u
XMMHYECKHE CBOMCTBA.

58. | AMdoTtepHBbIe cBONCTBa 0 CamoorneHka ¢
OKCHJIa U THJIPOKCH/IA UCTIONIb30BaHUEM
QATFOMUHHUSL. «O1IEHOYHOT O JIUCTa»

59. | Keneso. [Tonoxenne B 0 TectupoBanue

MIEPUOIUYECKON CHCTEME
XUMHUYECKUX AJIEMEHTOB

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




XUMHUYECKHUE CBOMCTBA.

60.

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

[TuceMeHHBIN KOHTPOJIb

61.

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

[IpakTuueckas pabora

62.

[IpakTuueckas padborta Ne 8.
PacnoznaBanue
HEOPraHUYECKHX BEIIECTB C
MOMOIIIbIO KaU€CTBEHHBIX
peaKkuuii Ha HOHBI.

[IpakTuueckas pabora

63.

Pemenne 3amau Ha
BBIYHCIICHUS 110 YPaBHEHUSIM
XMMHYECKUX PEaKIni, ecliu
OJIMH W3 PEareHTOB JIaH B
M30BITKE WA COIECPIKUT
MPUMECH; MACCOBOM 101
BBIX0/Ia TIPOTYKTa PEAKIIUU

CaMooI11eHKa ¢
HCIIOJIL30BaHUEM
«O1IEHOYHOT' O JTUCTAa

64.

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

CaMooIIeHKa ¢
HUCHOJIL30BAHUEM
«OLEeHOYHOTO JINCTA»

65.

KonTponbnas pabota mo
TeMe: MeTaiuibl 1 UX
COCJIMHEHHUS.

KonTtponbHas pabora

66.

BemectBa u marepuasl B
MOBCEIHEBHOMN KU3HU
YeJIOBEeKa. XUMHS 1
310poBbe. besonmacHoe
HCII0JIb30BaHUE BEIISCTB U
XUMHUYECKUX PEaKLUil B
ObITY.

VYeTHbII onpoc




67.

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

VYcerHblil onpoc

68.

Wrorosas arrectauus 1o
XUMHUU 32 KypC OCHOBHOU
LIKOJIBI

KonTponbnas pabora




