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[NOACHUTEJIbHAA 3AIINMCKA

Pabouass mporpamma mo XuMuu A oOydarommuxcs 8-9 KIacCOB COCTaBJI€HAa HA OCHOBE
TpeboBaHuil K pe3ysbTaTaM OCBOCHHSI OCHOBHOI 0Opa3oBaTebHOM MPOrpaMMbl OCHOBHOIO
oOuiero o0pazoBaHus, MPEACTABICHHBIX B DeiepaabHOM TOCYy1apCTBEHHOM 00pa30BaTeIbHOM
CTaHJapTe€ OCHOBHOTO oO0IIero oOpa3oBaHus, € Y4ETOM pacHpeles€HHBIX IO KilaccaM
NpoBepsAEMbIX TpeOOBaHUM K pe3yIbTaTaM OCBOECHUSI OCHOBHOM 00pa30BaTebHOM MporpaMmsl
OCHOBHOTO 001Iero o0Opa3oBaHUs W 3JEMEHTOB COJEP)KAHMS, TNPEICTaBICHHBIX B
VYHuBepcanbHOM Koau(puKaTope MO XUMHM, a Takke Ha ocHoBe IIpumepHOil mporpammbl
BOCIIUTaHMUsS OOYYaIOIIUXCS MPH IMOJYy4YEHHMH OCHOBHOTO 0OLIEro oOpa3oBaHUS U C y4ETOM
Konnenuuu npenogaBanust yaeOHOTO npeaMera « XUMEs» B 00pa30BaTEIbHBIX OpraHU3aIUsIX
Poccuiickoit denepannu, peanu3yomnux OCHOBHbBIE 00111€00pa30BaTeIbHbIe MporpamMmmsl (yTB.
Pemennem Komnernn Munnpocsemienns Poccun, mporokosn ot 03.12.2019 N I11K-48H).

OBIIAA XAPAKTEPUCTUKA YUYHEBHOI'O ITPEAMETA «XUMMWA»

Bxmang yweOHoro mnpeamera «XuMmus» B JOCTHKEHHE €€ OCHOBHOIO OOIIEro
oOpa3oBaHusi 00yCJIOBJIEH BO MHOIOM 3HAa4Y€HHMEM XMMHUYECKOW HAyKH B MO3HAHHM 3aKOHOB
IPUPOJBI, B PAa3sBUTHH IPOU3BOJUTENBHBIX CHJI OOIIecTBA M CO3AaHUU HOBOM 0a3bl
MaTepHabHON KYJIbTYpBHI.

XUMHUS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAayK pacHpOCTpaHMUIIa CBOE BIIMSHHUE HA BCE
00J1aCTH 4eJI0BEUECKOro CYIIeCTBOBAaHUS, 3a/1ajla HOBOE BUJICHHE MUpA, CTala HEOThEMIIEMbIM
KOMIIOHEHTOM MHPOBOM KYJIbTYpbl, HEOOXOIMMBIM YCJIOBHUEM XKH3HU OOIIEeCcTBA: 3HAHUE
XUMHH CIIYKHT OCHOBOM 1711 (POpMHUPOBaHUS MUPOBO33PEHUS YEIOBEKA, €r0 MPEICTABICHHUH O
MaTepUaIIbHOM €IMHCTBE MUPA; BAKHYIO POJIb UTPAIOT (POPMHUPYEMbIE XUMHUEH Mpe/ICTaBIEeHUs
O B3aMMOIIPEBPAIECHUAX SHEPTUU U 00 BOJIIOIMU BEUIECTB B MPHUPOJIE; COBPEMEHHAsT XUMUS
HalpaBJIeHa Ha pelleHHe rI00albHBIX MpPOo0JIeM YCTOMYMBOIO Pa3BUTHs 4YeJIOBEYECTBA —
CBIPBEBOM, DSHEPreTUYECKOM, TMHUIEBOM M SKOJOrMYeckol Oe3omacHOCTH, MpodiieM
3/paBOOXPaHEHUS.

B ycnoBusx BO3pacTaromiero 3HaUYE€HUS XUMHUM B JKM3HM OOIIECTBAa CYIIECTBEHHO
MOBBICUJIACh POJIb XMMHUYECKOro o0pa3oBaHus. B miaHe corupanusanuy OHO SBISETCS OJHUM
U3 yCIOBH (HOPMUPOBAHUS UHTEIUIEKTA IMYHOCTH U TAPMOHUYHOTO €€ pa3BUTHS.

CoBpeMEHHOMY 4YEJIOBEKY XUMHUYECKHE 3HAHUS HEOOXOOuUMBI i HpuoOpeTeHus
OOLIEKYJIbTYPHOT'O YPOBHS, MO3BOJISIFOIIETO YBEPEHHO TPYIUTHCA B COLMYME U OTBETCTBEHHO
y4acTBOBATh B MHOIO0Opa3HOM >KM3HM OOULIECTBa, ISl OCO3HAHUS Ba)XHOCTU Pa3zyMHOIO
OTHOIIEHUSI K CBOEMY 37I0POBBIO U 3OPOBBIO APYTHX, K OKpYXarolleil IpUpOoaHON cpeae, s
IPaMOTHOTO TIOBEJIEHUS MPU UCIIOIB30BAHUU PA3IMYHBIX MaTEpUAIOB U XMMHYECKUX BEILECTB
B IOBCEIHEBHOM KU3HU.

Xumuueckoe oOpa3oBaHHWE B OCHOBHOM IIKOJIE SABISETCS O0a30BBIM IO OTHOIICHUIO K
cucteMe o0mero XxuMudeckoro obpazoBanus. [1o3ToMy Ha COOTBETCTBYIONIEM €My YPOBHE
OHO pealn3yeT MpHUcylIue oOUeMy XHMHUYECKOMY OOpa30BaHHUIO KIIOUEBBIE IIEHHOCTH,
KOTOpbIE OTpakalOT T'OCYAapCTBEHHbIE, OOLIECTBEHHbIE M MHAMBUAYaJbHbIE MOTPEOHOCTH.
OTUM Ompenensercs CyIHOCTh oOmeld crparernd OOydeHHUs, BOCIUTAHHUS M Pa3BUTHUS
00yYaroMMXCs CPEACTBAMU YUYEOHOTO MpeaAMETa « XUMUS.

Nzyuenne mpeamera: 1) cnocoOCTBYeT peanu3allid BO3MOXHOCTEH Al caMOpa3BUTHUS U
(dbopMUpOBaHUS KYIbTYpPhl JUYHOCTH, €€ 00IIe U PyHKIIMOHATEHOW TPAaMOTHOCTH; 2) BHOCHUT
BKJIaJ B (OPMHpOBAHME MBIIIICHUS U TBOPYECKHX CIIOCOOHOCTEH MOJIPOCTKOB, HABBIKOB HMX
CaMOCTOSITEIbHONM  y4yeOHOW JeATeNbHOCTH, AKCIEPUMEHTAIBbHBIX U HCCIEA0BATEIBCKUX
YMEHHUH, HEOOXOIMMBIX KaK B IOBCEIHEBHOM KU3HHU, TaK HU B MNPOPECCHOHATBHON



JESITENTbHOCTH; 3) 3HAKOMUT CO CHENM(PHUKONW HAYYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI
LIEJIOCTHOTO B3IVIAJ1a HA €AMHCTBO IIPUPOJBI U YEIIOBEKA, SIBISETCS OTBETCTBEHHBIM ITAIOM B
(OpMHUPOBaHMM E€CTECTBEHHO-HAYYHOH TI'PaMOTHOCTH TOJPOCTKOB; 4) CHOCOOCTBYET
(OpMHUPOBAHUIO [IEHHOCTHOTO OTHOILLIEHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSIM, K IMPUPOAE, K
YeJI0BEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE 00pa30BaHKE MIKOJIbHUKOB.

Ha3BanHble HampaBiieHUss B 0Oy4e€HUM XMMHUU OOECTeYMBarOTCs cHelU(pUKON copep KaHus
IpeMeTa, KOTOPBIN SBISETCS MEeIarorn4ecku aJanTUPOBAaHHBIM OTPaXEHUEM 0a30BOM HAYKH
XMMHH Ha ONPEEIEHHOM dTane €€ pa3BUTHSL.

Kypc XuMum OCHOBHOW HIKOJBI OpPHUEHTHPOBAH HA OCBOCHHME OOYYaIOLIMMUCS OCHOB
HEOPraHMYEeCKOW XMMHHM M HEKOTOpPBIX TOHATUA W CBEACHMA 00 OTIENbHBIX OOBEKTaX
OPraHNU4YeCKOW XHUMUHU.

CtpykTypa cojaepkaHus mpeaMera cOpMHUpPOBaHA Ha OCHOBE CHCTEMHOIO IOJX0/a K €ro
nzydeHnro. CoaepkaHue CKJIaJbIBa€TCsS U3 CUCTEMBI NOHATHA O XUMHUYECKOM 3JIEMEHTE U
BEIIECTBE MU CHUCTEMbl MOHATUNH O XUMHUYECKOW peaknuu. O0e 3T CHUCTEMBI CTPYKTYPHO
OpraHU30BaHbI 110 PUHLHUITY [TOCJIEN0BATEIBHOTO PA3BUTHSI 3HAHUI HA OCHOBE TEOPETHUECKHUX
IIPEICTABICHUI PA3HOTO YPOBHA: AaTOMHO-MOJIEKYJIIDHOTO YYE€HHUs KaK OCHOBBI BCETrO
ecTecTBO3HaHusA, ypoBHs [lepnogndeckoro 3akona J[. 1. MenneneeBa kak OCHOBHOTO 3aKOHA
XUMHHM, YYEHUS O CTPOEHMM aTOMa M XHUMHYECKOM CBSI3M, TMPEACTaBICHUUA 00
AIEKTPOJIMTUYECKON  JHCCOLMAIMM  BEIIECTB B  pacTBopax. TeopeTHueckue 3HaHMUS
paccMaTpUBalOTCSI HAa OCHOBE OSMIIMPUYECKH IIOJIYYEHHBIX M OCMBICIEHHBIX (DaKTOB,
pa3BHBAIOTCS TIOCJIEIOBATENIbHO OT OJHOIO YPOBHA K JPYrOMY, BBINONHAA (PYHKIUU
OOBSICHEHHSI W MPOTHO3UPOBAHUS CBOMCTB, CTPOEHUS M BO3MOXHOCTEH MPaKTUYECKOIO
IIPUMEHEHMS U NTOJIYYEHHUS U3y4aeMbIX BEILIECTB.

Takass opraHuzanus COAEp’KaHUS Kypca CIOCOOCTBYET NPEICTABICHUI0 XUMHUYECKOU
COCTABJISIOIIECH HAaydYHOM KapTHHBI MHpa B JIOTMKE €€ CUCTEMHOM NpPUpOABI. TeM cambIM
o0ecrneuynBaeTcsi BO3MOKHOCTh (POPMHUPOBAHMS y O0YYarOMIMUXCSl IEHHOCTHOT'O OTHOLICHMS K
Hay4HOMY 3HAHUIO U METOJaM II03HaHUSA B Hayke. BakHO Takke 3aMETUTBh, YTO OCBOCHHUE
COZIEpXaHUs Kypca INPOUCXOJWUT C IPUBICUYCHUEM 3HAHUM M3 PAHEE H3YYCHHBIX KYpCOB:
«Oxpyxarouuit Mup», «buonorus. 5—7 knacce» u «®dusznka. 7 Kiacey.

HEJIM U3YUYEHNA YYEBHOI'O ITPEAMETA «XUMW

K HampaBieHMIO MEpPBOCTENIEHHONM 3HAYUMOCTH TMpU pealu3aluu 00pa3oBaTelIbHbIX
byHKuMi npeamera «XUMHS» TPAAUIMOHHO OTHOCST (OPMUpOBAHHWE 3HAHUWA OCHOB
XMMHUYECKOW HayKd Kak o0O0JacTh COBPEMEHHOTO  €CTECTBO3HAHUS, MPAKTUYECKOU
NESATEIIBHOCTU 4YEJIOBEKa M KaK OJHOrO0 M3 KOMIIOHEHTOB MHPOBOW KyJbTYphl. 3ajada
MpeaMeTa COCTOUT B (POPMUPOBAHUM CUCTEMbl XMMHUYECKUX 3HAHUI — Ba)KHEUIIUX (PaKTOB,
MOHATHH,  3aKOHOB M TEOPETHMUECKHX  TOJOXKEHWH,  JOCTYmHBIX  00001eHui
MHPOBO33PEHUYECKOTO XapaKTepa, sA3blKa HAyKH, 3HAHUM O HAyYHBIX METOJAX H3yYCHMs
BEIIECTB U XMMUYECKUX PEaKkiui, a Takke B (OPMUPOBAHUU U PA3BUTUU YMEHUH U CIIOCOOOB
JeSITEIbHOCTH, CBSI3aHHBIX C IJIaHUPOBAHUEM, HAOIOJIEHUEM U IPOBEIECHUEM XMMHUYECKOIrO
OKCIEPUMEHTa, COONIOIEHHEM TpaBWJl 0€30MacHOro OOpamlieHuss C BEleCTBAMH B
MMOBCEJHEBHOM KU3HU.

Hapsiny ¢ 5TuM 1nienu u3ydeHus mpeamMeTa B IMPOorpaMMe YTOYHEHBI U CKOPPEKTUPOBAaHBI C
y4€TOM HOBBIX IPHUOPUTETOB B CHUCTEME OCHOBHOro obmiero obOpas3oBanus. Ceroass B
o0pa3oBaHMU 0CO00 3HAYMMOW TNPHU3HAETCS HANMPABIEHHOCTh OOY4YeHHMS Ha pa3BUTHE U
caMOpa3BUTHE JIMYHOCTH, (POPMUpOBaHHME €€ HWHTEIIEKTa W o0uiell KynbTypbl. OOyueHue
YMEHHUIO YYUTBHCS M MPOJIOJDKATh CBOE 00pa30BaHHWE CaMOCTOSITEIbHO CTAHOBHUTCS OJHOW W3
BOXHEUINX (QYHKIMH yaeOHBIX TPEIMETOB.



B cBsi3u ¢ 3TUM npu U3ydyEeHHH MPEIMETa B OCHOBHOM IIKOJE AOMHUHUPYIOIIEE 3HAUCHUE
IpUOOpENTH TaKue 1eld, Kak:

e (opmMHpOBaHKE UHTEINIEKTYAIBHO PA3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpPa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIIBHOMY MPUHSATHUIO PEIICHHM, CTIOCOOHOM alanTUPOBATHCS K
OBICTPO MEHSIOIIUMCS YCIIOBUSM KU3HH;

e HaIpaBJICHHOCTb OOYYECHMs HA CUCTEMAaTHYECKOE MPUOOIICHUE YUalIuXCs K
CaMOCTOSITEIbHOM MO3HABATENILHON JIEATENIbHOCTH, HAYYHBIM METO/IaM MMO3HAHUS,
bopMHUPYIOIIMM MOTHUBALIUIO U PA3BUTHE CITIOCOOHOCTEH K XUMUU;

o obecrieueHue ycnoBui, ClIocCOOCTBYIONIUX MPUOOPETEHUIO 00YUAIOIIMMHUCS OIbITa
Pa3HOOOPa3HOM AESATENHLHOCTH, TO3HAHUS U CAMOIIO3HAHUS, KITIOUEBBIX HABBIKOB (KJIFOYEBBIX
KOMITETEHIINH ), UMEIOIIUX YHUBEPCAIbHOE 3HAUEHUE /IS Pa3IMUYHBIX BUJOB ACSTEILHOCTH;

o (opmupoBaHue yMeHHUI OOBICHATH U OLIEHUBATD SIBJICHUSI OKPYKAIOIIEro MUpa Ha
OCHOBAHUU 3HAHUU U OMBITA, TOJIYYEHHBIX IIPU U3yYEHUU XUMUU;

o (opMHpoBaHHE Yy 00YUYAIOMIMNXCI TYMAHUCTUUECKUX OTHOIICHUH, TOHUMAHUS [ICHHOCTH
XUMHYECKHUX 3HAHUN JUTsl BBIPAOOTKU SKOJIOTHYECKH 11eJ1eCO00Pa3HOTO MOBEICHUS B OBITY U
TPYZIOBOM AEATEILHOCTHU B LIESIX COXPAHEHHUS CBOETO 3[I0POBbS U OKPYIKAOUIEH TPUPOTHOM
Cpelibl;

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

MECTO YYEBHOI'O IIPEJIMETA «XUMW» B YUEBHOM ITJIAHE

B cucreme obuiero oo6pazoBanus «XUMHs» MpU3HAHA 00s3aTENIbHBIM YyU€OHBIM IPEIMETOM,
KOTOPBIM BXOAUT B COCTaB MpeIMETHOI 00nacTu «EcTecTBEHHO-HAayUHbIE TIPEIMETHD.

VY4eOHbIM TUTaHOM Ha €€ n3ydeHue oTBeieHo 136 yueOHbIX 4acoB — MO 2 4. B HEJIETIO B 8 U
9 knaccax COOTBETCTBEHHO.

COJEPXAHUME YYEBHOI'O ITPEAMETA

8 KVIACC

IlepBoHayaibHbIE XUMHYECKUE TOHATHS

[IpenmeT xumun. Ponp XxumMuu B )KU3HU denioBeka. Tena u BemectBa. Guznueckue CBOWCTBA
BEIIECTB. ATperaTHoe coctosHue BemecTB. [[oHsTHEe 0 MeTOjax MO3HAHUS B XUMHUU. XUMUS B
cucreMe Hayk. UucTeie BemecTBa U cMecH. CTIocOOBI pa3ielICHHs] CMECEH.

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

Xumnueckas hopmysna. BaleHTHOCTh aTOMOB XUMUYECKUX AJIEMEHTOB. 3aKOH MOCTOSHCTBA
coctaBa BemlecTB. OTHocHUTeNbHass aToMHass Macca. OTHOCHUTENbHAs MOJIEKYJIIpHas macca.
MaccoBast 10151 XUMHYESCKOTO BJIEMEHTAa B COCITMHCHUH.

@u3n4YecKue M XUMHUYECKHE SBJICHUSA. XUMHUUYECKas peakiuss U €€ NPU3HAKU. 3aKOH
COXpAaHECHHMsI MacChl BEIIECTB. XUMHUYECKHE YypaBHeHUs. Kraccupukanus XUMHYECKUX
peakiuii (COeTMHEHHUS, Pa3JI0KEHUSI, 3aMEICHUs, 0OMEHA).

XUMHUYECKUN IKCIIEPUMEHT: 3HAKOMCTBO C XMMUYECKOW TOCY/O0H, ¢ MpaBUiIaMu padOTHl B
nabopatopun U mnpuéMamu oOpamieHus C Ja0OpaTOPHBIM O0OPYIOBAaHWEM; H3YYCHHUE H
omucanne (U3MUECKUX CBOMCTB O0Opa3llOB HEOPTaHWYECKUX BEIIECTB; HaOI0/IeHNE
¢uzmyeckux (MIaBleHUE BOCKA, TasHUE JIbJla, pacCTUpPaHUE caxapa B CTYIKE, KHUIICHUE U
KOHJICHCAIIMSI BOJbI) M XUMHUYECKHX (TOpPEHHE CBEUU, MPOKAIMBAHUE MEIHOW MPOBOJIOKH,



B3aMMOJICHICTBHE MeJla C KHUCIOTOW) SIBIIGHUM, HAOJIOJIEHHWE W OMNHCAaHUE MPU3HAKOB
NPOTEKaHUs XMMHUECKUX peakiuil (pa3joKeHue caxapa, B3auMOJIeiCTBUE CEPHOM KUCIOTHI €
xjopugoM Oapusi, pasnokeHue ruapokcuaa Menu(ll) nmpu HarpeBaHuu, B3auMOJICHCTBHUE
xene3a ¢ pactBopom conu Menu(ll)); uzyduenue crnocoOGoB pazzaeneHus: cmecei (C MOMOIIbIO
MarHurta, QWIbTPOBAaHUE, BbIIAPUBAHUE, AUCTHWUIAIMS, XpoMartorpadwus), MpPOBEACHUE
OYMCTKUA TOBApEHHOW COJIM; HAONIOJICHHE U ONHCAHHE pe3yIbTaTOB IPOBEACHUS OIBITA,
WUIIOCTPUPYIOIIETO  3aKOH  COXPAaHEHMs  MacChl;  CO3JaHME  MOJEIEH  MOJEKYJ
(IrapocTepIKHEBBIX).

Ba:kHeiilne npeacTaBuTe/ i HEOPraHUYECKUX BellleCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciaopon — 35eMEHT M HPOCTOE BEIIECTBO.
Haxoxnenune kuciopoga B mnpupone, (U3MYECKUE W XHUMHUYECKHE CBOWCTBA (peakiuu
ropenusi). Oxcuapl. Ilpumenenue kucmopoma. CrnocoObl TONyYeHHUs KHCIOpoJa B
nabopaTopuu ¥ NPOMBIIUIEHHOCTH. KpyroBopot kuciopoaa B npupoje. O30H — aioTpornHas
Moau(UKaIUs KUCIOPOAA.

TeroBoit 3¢pGdeKT XUMHUYECKOW peakluud, TEePMOXUMHUYECKHUE YpaBHEHHS, 5K30- U
SHIOTEPMHUYECKUE peakUuH. TOIUIMBO: yrojiib M METaH. 3arpsi3HEHUE BO3[yXa, YCUJIEHUE
MapHUKOBOTO 3(pdekra, pa3pylieHHne 030HOBOTO CIIOS.

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

KonnuectBo BemectBa. Monb. MomnspHas macca. 3akoH ABoraapo. MomsipHblii 00BEM
ra3zoB. PacuéTel Mo XUMHYECKUM YpaBHEHHUSIM.

dusnyeckue cBoucTBa BOAbl. Boma kak pactBoputensb. PactBopel. HacelmeHuble u
HEHACBILIIEHHbIE pacTBOpbl. PacTBoprMOCTh BemiecTB B Boje. MaccoBas [J0Jis BEIIECTBA B
pacTBope. XMMHUYECKHE CBOMCTBA BOABL. OcHOBaHUsA. Ponb pacTBOpOB B IPUPOJE U B KU3HU
yesoBeka. KpyroBopor Boael B mpupoJe. 3arpsi3HEHUE NPUPOAHBIX BOA. OXpaHa M OYHCTKA
MIPUPOJIHBIX BO/I.

Knaccudukanus Heopranumdeckux coeauHeHnid. Oxcuapl. Krmaccmdukamus OKCHIOB:
coneoOpa3ytouie  (OCHOBHbIE, KHUCIOTHbIE, aMdoTepHble) U  HecoJeoOpa3yrouue.
Homenknarypa okcumoB (MexayHapoaHas W TpuBHallbHas). PU3MUECKUE U XHUMHUYECKHUE
CBOMCTBa OKCUJOB. [TlonyueHne okcuaos.

OcHoBanus. Krnaccudukanuss oOCHOBaHUM: MIENOYM UM HEPACTBOPUMBIE OCHOBAHMS.
Homenknatypa ocHoBaHuii (MeXIyHapoaHas W TpuBHaibHas). Dusnyeckre U XUMHYECKUE
cBolicTBa ocHOBaHUU. [losryyeHrne OCHOBaHHUI.

Kucnorel. Knaccudukanus kucnor. Homenknatypa kucior (MeXIyHapomHas W
TpuBuanbHas). dOusnyeckre M XUMUUYECKHE CBOWCTBA KHUCIOT. Psii aKTHUBHOCTH MeETasioB
H. H. bekerosa. [lomyyeHnue Kucior.

Conu. Homenkiartypa cosneid (MexayHapoHas U TpuBHalIbHas ). OU3UUECKUE U XUMUYECKUE
cBomcTBa cosnei. [lonyyenne conen.

['eneTnueckas cBsi3b MEXKAY KJIACCAMU HEOPTraHUYECKUX COCAMHEHUM.

XUMUYECKUA DSKCIIEPUMEHT: Kauye€CTBEHHOE OINPEACIICHUE COJACPHKAHHUS KHUCIOpOJa B
BO3/yXe; TOJydeHHe, coOuWpaHHe, paclo3HAaBaHUE M U3YUYEHHE CBOWMCTB KHCIOPOJA;
HaOJIIO/ICHHE B3aMMOJICHCTBUS BELIECTB C KHUCIOPOJOM U YCIOBUS BO3HUKHOBEHUS U
MpeKpalieHnss TopeHus (mokapa); O3HAKOMJICHHE C Oo0pa3laMu OKCHIIOB M OIHMCAHHUE UX
CBOICTB; IOJIy4€HHE, COOMpPAHUE, PACIIO3HABAHUE U M3YUYEHHE CBOMCTB BOAOpOJa (TOpEHHE);
B3aumojieiictBue  Bojopona ¢ okcuaom  menu(ll)  (BO3MOXXKHO — HCHOJIb30BaHHE
BUJleOMaTepUaioB); HaOI0JeHUEe OOpa3loB BELIECTB KOJUYECTBOM | MOJIb; HCClIeJOBaHUE
0COOEHHOCTEH pACTBOPEHHS BEIIECTB C pPAa3IMYHOW PacTBOPHUMOCTBIO; MPHUTOTOBJICHUE
pacTBOPOB C OIPEACIEHHOM MacCOBOM JOJIEM PAacCTBOPEHHOIO BELIECTBA; B3aUMOJACHUCTBUE



BOJBl C MeTaJUIaMH (HAaTpUEM M KallbLiueM) (BO3MOYKHO MCIIOJIb30BAaHHUE BUJEOMATEPUATIOB);
OINIPEJICIIEHNE PACTBOPOB KHUCJIOT M IIEJIOYEH C IOMOLIBI0 WHAMKATOPOB; HCCIECIOBAaHUE
00pa310B HEOPraHUYECKUX BELIECTB PA3IMYHBIX KJIACCOB; HAOIIOJEHUE W3MEHEHHS] OKPacKu
MHIMKAaTOPOB B PacTBOpax KHUCIOT U LIEN0YEH; u3yyeHue pzaumoaeicteus okcuaa meau(ll) c
pacTBOPOM CEPHOH KHCJIOTBI, KMCIOT C METAJUIAMM, PEaKUUHd HEUTpAIU3alMH; IOTYyYEHUE
HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETaula JPYTMM M3 pacTBOpa COJIH;
pelIeHue DKCIEPUMEHTAIBHBIX 3aJad I0 Teme «Baxkuelmume Kiacchl HEOPraHUYECKHUX
COECIIMHEHUN Y.

Ilepuoanueckuit 3akoH u Ilepuoguyeckass cucrema xumMuyeckux dsiementos /[I. U.
MenneseeBa. Crtpoenue aTOMOB. Xumuyeckasi CBSI3b. OxncaurenabHO-
BOCCTAHOBHTEJbHbIC PEAKIHHU

[TepBble MONBITKY KIACCU(PHUKALIMM XUMHUECKUX 3JIeMEHTOB. [IoHsATHE O rpynnax CXOAHBIX
3JIEMEHTOB (IIEJIOYHBIE M IIEJIOYHO3EMENIbHbIE METaJlIbl, TaJOreHbl, HWHEPTHBIE Ta3bl).
DneMeHThl, KOTOpble 00pa3ytoT aM(pOTEpHbIE OKCUABI U TUIPOKCHUIBI.

[lepuoguueckuit  3akoH.  Ilepmommueckas ~ cuctemMa  XMMHMYECKMX  JJIEMEHTOB
. . MenneneeBa. KopoTkomepuoanas wu giuHHONepuogaHas ¢opmel  [lepuogumdeckoit
cucteMbl xuMuueckux anemeHToB [l. WM. Menaeneesa. Ilepnoasl m rpynmsl. duznyeckuit
CMBICJI IIOPSAAKOBOIO HOMEPA, HOMEPOB NIEPHO/1A U IPYIIIIHI JJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX siep. M30Tonel. OnekTpoHbl. CTpOEHUE 3JIEKTPOHHBIX
obosouexk aTtoMoB ImepBbIXx 20 xumuyeckux siemeHToB Ilepuonnyeckoit cuctemst JI. U.
MenneneeBa. XapakTEpUCTUKAa XUMHUYECKOT0 JIEMEHTA IO €T0 MOJIOKEHUIO B [lepnoanueckon
cucreme /1. . Menneneena.

3aKOHOMEPHOCTH M3MEHEHUs pajuyca aTOMOB XMMHUYECKUX 3JIEMEHTOB, METAIUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IIO rpynmnaM M nepuojaM. 3HadeHue [lepuommdeckoro 3akoHa u
[leproandeckoil CUCTEMBI XUMHYECKUX DJIEMEHTOB JUIS PAa3BUTHS HayKu W mpaktuku. [I. U.
MeHneneeB — y4€HbIN U TPAXKIaHUH.

Xumuueckas CBSA3b. KoBanentnas (monsipHas u HENOJIsIpHas) CBSA3b.
DIIEKTPOOTPULIATEIBHOCTh XUMHUECKUX 3JIEMEHTOB. MIOHHas CBSA3b.

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

XUMUYECKUNA HKCIEPUMEHT: H3y4yeHHE O0Opa3loB BELIECTB METAIJIOB U HEMETAIJIOB;
B3aMMOJICCTBHE TMAPOKCUAA IMHKA C paCTBOPAMM KHUCJIOT U IIEJIOYEH; IPOBEICHHE OIIBITOB,
WUIIOCTPUPYIOIUX  TIPUMEPBl  OKHUCIUTENIbHO-BOCCTAHOBUTENBHBIX  peakuuid (ropeHwue,
peaKkLuu pa3IoKEHUS, COETUHEHUS).

MesxknpeamMeTHblie CBA3H

Peanuzanus MexInpeIMeTHBIX CBA3€H NMpU M3YYEHUHM XMMHUHM B 8 Kiacce OCYIIeCTBISETCS
Yyepe3 MHCIOJb30BAaHUE KaK OOIIMX eCTECTBEHHO-HAYYHBIX MOHATHHA, Tak M TOHATHH,
SBJISIFOLLIUXCS. CUCTEMHBIMHU JIJIS1 OT/IEJIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOT' O IIUKJIA.

OO61mue ecTeCTBEHHO-HAYUYHbIEC TIOHATHS: HAYYHBINA (DaKT, TUMOTE3a, TEOpHUs, 3aKOH, aHAJIU3,
CHHTE3, KiaccupuKalus, MEePUOAUYHOCTh, HAOIIOJCHHE, SKCIEPHUMEHT, MOJICIMPOBAHUE,
U3MEPEHUE, MOJIEIIb, SIBJIICHUE.

®dusuka: Marepus, aToM, DOJEKTPOH, IMPOTOH, HEUTPOH, HWOH, HYKIHJ, H3O0TOIIHI,
PaZMOaKTUBHOCTh, MOJIEKYJa, JJCKTPUUYECKHH 3apsl, BEIIECTBO, TEJNO, 00bEM, arperaTtHoe
COCTOSIHHE BEILIECTBA, a3, (U3NUYECKHE BEIMYUHBI, SIUHHUIIBI U3MEPEHHS, KOCMOC, TUIAHETHI,
3BE31161, ComHILE.

buonorus: ¢poTocunrtes, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE TOPOJIBI, MTOJE3HBIE NCKOTIAEMBbIE,
TOIUIMBO, BOJHBIE PECYPCBHI.



9 KJIACC

BemecTBo M1 XMMH4YeCKasi peaKkus

[lepponnueckuii  3aKOH. [lepnonnueckass  cucTeMa  XMMHUYECKHX  DJIEMEHTOB
. . MenneneeBa. CTpoeHHEe aTOMOB. 3aKOHOMEPHOCTH B MU3MEHEHUU CBOICTB XUMHUYECKUX
JIEMEHTOB IEPBBIX TPEX IMEPUONOB, KaJlMsA, KalbLMSA U MX COCAUHEHUH B COOTBETCTBUU C
II0JIO’KEHHEM 2J1IEMEHTOB B [lepnonyeckoil cucreMe u CTPOEHUEM X aTOMOB.

CrpoeHue BellecTBa: BHUABl XUMHYECKOW CBSI3U. THUIBI KPUCTAUIMYECKUX PEMIETOK,
3aBUCUMOCTb CBOWMCTB BELIECTBA OT TUIA KPUCTAJUIMYECKOM PEIIETKM M BHJA XUMHUYECKOU
CBSA3H.

Knaccupukanuss u HOMEHKIAaTypa HEOPraHMYECKHMX BEIIECTB (MEXIyHapoAHas W
TpUBHAJIbHASA). XHUMHYECKHE CBOMCTBAa BEIIECTB, OTHOCAUIMXCA K PA3IMYHBIM KJlaccaM
HEOPraHWYECKUX COECIMHEHUN, TEHETUYECKAs CBSI3b HEOPIraHMYECKUX BEILECTB.

Knaccudukanus XuMu4eckux peakuuid Mo pa3JIn4HbIM MpU3HAKaM (IO YUCILY U COCTaBy
YYaCTBYIOIIMX B pPEAKIUU BEUIECTB, MO TEIUIOBOMY 3(PQEKTy, MO H3MEHEHHMIO CTEleHEH
OKHCJICHUS] XUMUYECKUX 3JIEMEHTOB, IO OOpaTUMOCTH, IO YYAaCTUIO KaTajau3aTopa). JK30- U
9HAO0TEPMHUUYECKHUE PEAKIIMH, TEPMOXUMUYECKUE YPABHEHUS.

[TonsiTe o ckopoctu xumudeckoil peakuuu. [loHsTHe 00 OOpaTUMBIX M HEOOPATHMBIX
XUMHYECKNX peakuusx. [IoHATHE O TOMOTE€HHBIX M TeTeporeHHbIX peakuusx. llonsTtue o
XUMHYECKOM paBHOBeCHMHM. DaKTOpbI, BIUAIOIIME HAa CKOPOCTb XUMHUYECKOM peakuuu |
MI0JIO)KEHHE XUMUYECKOTO PABHOBECHS.

OKHCIUTENBHO-BOCCTAHOBUTENBHBIE  PEAKLUUU, DIIEKTPOHHBIA OallaHC OKUCIMTEIbHO-
BOCCTaHOBMTENBHOM peakiuu. COCTaBIEHHE YPABHEHMM OKHCINUTEIbHO-BOCCTAHOBUTEIIBHBIX
peaxIuii ¢ UCIOIb30BAHUEM METOA FIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOMUTUYECKON THCCOLMALNM. DJIEKTPOIUTHI U HEAJIEKTPOJUTHL. KaTuoHbI,
aHUOHBI. MeXaHU3M JUCCOLIMALIMM BEIIECTB C Pa3IMYHBIMU BHUJAMU XHMHYECKOM CBS3H.
Crenenp qucconuanyu. CuiabHbIE U ca0ble 3JeKTPOJIUTHI.

Peakniun nonHoro obmena. YcCloBUSI MPOTEKaHUs pPEAKIM MOHHOTO OOMEHa, MOJHBIE U
COKpal€¢HHbIE MOHHBIE ypaBHEHUs peakuui. CBONCTBA KHUCIOT, OCHOBAaHUN MU COJICH B CBETE
MPEACTaBICHUN 00 JJICKTPOJIMTHYECCKON auccornualyi. KadecTBeHHBIC peaKIMd Ha WOHBI.
[TonsiTvie 0 TUAPOIU3E COTIEH.

XUMUYECKUNA HKCIIEPUMEHT: O3HAKOMJICHHE C MOJENSMU KPUCTAJUIMYECKUX PELIETOK
HEOPraHMYECKUX BEIIECTB — METAJJIOB M HEMETauloB (rpadura M anMasa), CIOKHBIX
BEIIECTB (XJIOpUAa HATpUs); UCCIEI0BAHUE 3aBUCUMOCTH CKOPOCTH XMMHMUYECKON PEaKLUU OT
BO3/ICMCTBUSA PA3IUYHBIX (PAKTOPOB; UCCIEOBAHNE HIIEKTPOIIPOBOHOCTH PACTBOPOB BEILECTB,
mpouecca  JUCCOLMAlMM  KHUCIIOT, MIejdoyed W cojedl  (BO3MOXKHO — HMCIOJIb30BAHME
BUJIEOMATEPHUAJIOB); IIPOBEJCHUE ONBITOB, HJUTFOCTPUPYIOIIMX NPU3HAKU NTPOTEKaHUS peakLnui
MOHHOTO oOMeHa (0Opa3oBaHHME OCajKa, BBIICICHHWE Ta3a, OOpa3oBaHUE BOJbBI); OIIBITOB,
WUTIOCTPUPYIOIIUX — MPUMEPHl  OKHCIUTEIbHO-BOCCTAHOBHUTENBHBIX — peakuuid (ropeHwue,
peaKkuuu pasyioKeHUsI, COCIMHEHUs); paclioO3HAaBaHWE HEOPTaHWYECKUX BEIECTB C MOMOIIBIO
KaueCTBEHHBIX PEAKLMI HA MOHBI; pELIEHUE 3KCIIEPUMEHTAIbHBIX 3a/]a4.

HemeTaJuibl M MX COeIMHEHUS

OO61mas xapakTepucTrka rajoreHoB. OCOOEHHOCTH CTPOEHHUSI AaTOMOB, XapaKTEPHbIE CTETICHU
okucnenus. CTpoeHne u GU3N4YecKue CBOMCTBA MPOCTHIX BEIIECTB — raJIOTeHOB. XUMUYECKHE
CBOIICTBAa Ha NIpHUMEpe XJIopa (B3aUMOJEHCTBHE C METaJUIAMM, HEMETaJUIaMHM, IIEI0YaMH).
XnopoBogopoa. ComnsHasg KHUCIIOTa, XWMHUYECKHE CBOMCTBA, IMOJNy4YeHHE, TPUMEHEHUE.
JleiicTBue XJiopa W XJOPOBOJOPOAA HA OpPraHM3M 4eloBeka. BakHelinue XJIOpUIbIl M UX
HaXO0XJEHHUE B PUPO/JIE.



OO6mas xapakrepuctuka 3yeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHS AaTOMOB,
XapaKTepHbIE CTEIIEHU OKUCIICHHUS.

CrtpoeHue 1 pu3nyeckrue CBOMCTBA NMPOCTHIX BEIIECTB — KHUCIOPOJA U Cepbl. AJUIOTPOIHBIE
MoAu(UKAIIMKA KUCIOpOJa U cepbl. XUMHYECKUE CBOICTBa cepbl. CepoBOJIOPOJ, CTPOCHHUE,
¢busznueckue M XUMHYECKHe CBoilcTBa. OKCHIBI CEepbl KakK MPEACTABUTENN KHUCJIOTHBIX
okcuoB. CepHasi KUCIIOTA, (PU3NUYECKUE U XUMHUYECKHE CBOMCTBA (00IIME KaK MpeACTaBUTENS
Kjlacca KHCIOT M croenuduueckue). XHUMHUECKHE peaklMH, JiekKallue B OCHOBE
IPOMBIIIJIEHHOTO crocoba moiydyeHus: cepHoil kuciotel. I[lpumenenne. Conu cepHoOM
KHCJIOTBI, KaueCTBeHHAasl peakius Ha cynbdar-uoH. HaxoxaeHnue cepbl U e€ coelMHEHUU B
npupoae. XUMUUYECKOE 3arpsi3HEHUE OKPYKAIOIIEW Cpelbl COEIMHEHUAMH CEPbl (KHCIOTHBIE
JOKIH, 3arpsI3HEHHUE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEe0TBPALICHUS.

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

A30T, pacnpocTpaHeHHe B Mpupoje, (GU3MYecKue W XUMHUYeckue cBoircTtBa. Kpyrosopor
a3oTa B mpupone. AMMHUAK, ero (u3Mdeckue W XMMHUYECKHE CBOWCTBA, MOJIYYCHHE U
npumeHenre. Coau amMMOHHS, WX (PU3NYECKHEe W XHMHUYECKHE CBOWCTBA, MPUMEHEHHE.
KauecTBeHHas peakuus Ha HOHbI aMMOHUS. A30THasl KUCJIOTa, €€ mojlyueHue, (u3nuecKue u
XUMHYECKHE CBOMCTBa (00IIME KakK IMpeACTaBUTENs Kilacca KHCIOT U CHEHU(PUYECKHUE).
Hcnonb3oBaHre HUTPATOB M COJEH aMMOHHS B KauyeCTBE MHUHEPAIbHBIX YIOOPECHHIA.
XUMHUYECKOE 3arpsi3HEHHE OKPYKAIOIMIeH Cpenbl COSAMHEHHSIMH a30Ta (KUCIOTHBIC IOXKIH,
3arpsi3HeHNE BO3/1yXa, IOYBbI U BOJOEMOB).

docdop, amrorponHsie Momudukamuu dochopa, PU3MUECKHE U XUMHUYECKHE CBOWCTBA.
Oxcun dpocdopa(V) u pochopnas xkucnora, puznueckue U XUMHIECKUE CBOMCTBA, MOIyYCHHE.
Ncnonb3oBanue GpocdaroB B KauecTBE MUHEPATbHBIX YIOOPEHHUIA.

O6mas xapakrepuctuka sneMeHToB [VA-rpynmbl. OcCOOEHHOCTH CTPOEHHS AaTOMOB,
XapaKTEpHBIE CTENIEHU OKUCIICHHUS.

VYraepoa, amioTponHble MOAM(HUKAIMM, PACOPOCTpPAHEHHE B MpUpoAe, (U3NYECKHE U
XUMHUYEcKHe cBoiicTBa. Ancopbuus. KpyroBopot yriaeposaa B npupoje. OKcuabl yriiepoa, ux
¢usnyeckre M XUMHUYECKHE CBOMCTBa, JEHCTBHE Ha JKHUBbIE OPTaHU3MBbI, IOJY4YECHUE
Y IpUMEHEHHE. DKOJOTHYECKHE TPOOIeMBbl, CBsA3aHHBIE ¢ okcuaoMm yriepona(IV); rumoresa
r7100aJbHOTO MOTEIJIEHUsT KJIMMaTa; MapHUKOBBIN 3Q¢eKT. YroapHas KUCI0Ta U €€ COJH, UX
¢du3nueckre 1 XMMHUYECKHE CBOMCTBA, MOJyYyeHue U npuMeHeHue. KauecTBeHHast peakuus Ha
KapOoHaT-uoHbl. Vcmonp3oBaHWe KapOOHATOB B OBITY, MEIMIIMHE, MPOMBIIUICHHOCTH H
CEJIbCKOM XO35MCTBE.

[lepBoHauanbHble MOHATHA OO0 OPraHMYECKUX BEIIECTBAX KaK O COEIMHEHUSAX YyIiepojaa
(MeTaH, STaH, JPTWIEH, alETHWICH, JTaHON, TJHIEPHH, YKCycHas Kuciorta). Mx cocraB u
XxuMu4yeckoe ctpoeHue. I[loHATHe O OHMONOrMYecKHM Ba)KHBIX BEIIECTBAX: JKUpPaxX, Oenkax,
yriaeBojax — M HMX POJM B JKU3HM uejoBeKa. MarepuanbHOE €AMHCTBO OPTaHUYECKUX U
HEOPraHMYECKUX COeTMHEHUN.

Kpemuuii, ero ¢usndeckne U XUMHUYECKHE CBOMCTBa, NOJIy4YeHHE U IPHUMEHEHHE.
Coenuaenust kpemHuss B mpupozae. OOmme mpencraBineHuss o0 okxcuae kpemuusi(IV) u
KpeMHHueBo# kucnore. CUIMKaThl, UX UCHOJIb30BAHUE B OBITY, MEAUIIMHE, TPOMBIILIEHHOCTH.
Baxwneiimme cTpouTenbHbIe MaTEpHANbl: KEPAMUKA, CTEKIO, IIEMEHT, OETOH, Kene300eTOH.
[Tpo6embl 6€30MacHOTO UCIOIB30BAHMS CTPOUTENIBHBIX MAaTEPHAIOB B IIOBCEAHEBHOM JKU3HU.

XUMUYECKUNA DKCIEPUMEHT: H3y4yeHHEe OO0pa3loB HEOPraHWYECKUX BEIIECTB, CBOMICTB
COJITHOM KHUCIJIOTBI; MPOBEJCHHE KAYECTBEHHBIX PEaKIMil Ha XJIOPUA-UOHBI U HaOIIOACHHE
MPU3HAKOB WX TNPOTEKAHMS; OIBITHI, OTpakamomue (QU3NYECKUe U XUMHUYECKHE CBOWCTBA
raJIOTEHOB U UX COEIMHEHUH (BO3MOKHO MCIIOJIb30BAHUE BUIEOMATEPHATIOB); O3HAKOMIJIEHHE C



oOpa3iamMu XJIOpUJI0B (TAJIOTEHHUIOB); O3HAKOMIJICHHE C 00pa3aMu Cephbl B €€ COeTMHCHUSMHU
(BO3MOXHO HCIOJIb30BaHHE BUIECOMATEPHAIIOB); HAOIIOJACHUE Tpoliecca OOyTiMBaHus caxapa
MOJ JIEMCTBHEM KOHLEHTPUPOBAHHOW CEPHOM KHCIIOTHI; W3YYEHHE XHMHUYECKUX CBOMCTB
pa30aBICHHONW CEpHOM KHCIIOTHI, NMPOBEACHHE KAaYECTBEHHOM peakuuu Ha cyiab(paT-uOH U
HaOJIIOZIcHHEe TIpU3HAaKa €€ MPOTEKaHWs; O3HAKOMJIEHHWE ¢ (PU3MYECKUMU CBOMCTBAMH a30Ta,
dbochopa U ux coeguHeHUN (BO3MOXKHO HCIIOJIB30BAHUE BHJACOMATEPUATIOB), 0Opa3IlaMH
a30THBIX U (ochHOpHBIX yAOOpEHUM; MOJTydeHHe, cOOMpaHue, pacro3HaBaHUE U HU3yUCHHE
CBOMCTB aMMHaKa; MPOBEJCHHE KauyeCTBEHHBIX pPEakIMii Ha MOH aMMOHHS U ¢dochaT-HoH U
U3y4YCHHE TNPU3HAKOB MX TMPOTEKAHUs, B3aUMOJCHCTBUE KOHIIEHTPUPOBAHHON a30THOMU
KHCJIOTBI C MeIbl0 (BO3MOXXHO KCIOJIb30BAHUE BHUICOMATEPHANIOB); H3Y4YEHUE MOJIeNe
KPUCTAJUTMYECKUX PEIMIETOK anmMasza, rpadura, QyriepeHa; O3HAKOMIICHHE C MPOIECCOM
aZIcopOITMy PacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM MPOTHUBOTA3a;
NoJIydeHHue, coOupaHue, pacro3HaBaHUE M M3yYCHHE CBOMCTB YIJIIEKHCIIOTO rasa; MPOBEICHHE
KaueCTBEHHBIX peakiui Ha KapOoOHAT- W CHUJIUKAT-MOHBl U M3Y4Y€HHE TMPU3HAKOB HX
MPOTEKaHUs; O3HAKOMJIEHHE C MPOAYKIIMEH CHJIMKATHOW TMPOMBIIIICHHOCTH; pPEIICHUE
SKCIEPUMEHTAJIBHBIX 3a/1a4 10 TeMe «BakHelIne HEeMETAIJIbl U UX COCTUHECHUS.

MeTaiibl M UX COeIMHEHUS

OOmasi XapakTepUCTHKa XUMHUYECKHX OJJIEMEHTOB — METaUIOB HAa OCHOBAaHMM HX
nonoxxenusa B Ilepuomnueckoirt cucreme xumuyeckux »siemeHToB J[. 1. MenneneeBa wu
ctpoeHus artomoB. CTpoeHue MeTauloB. MeTtamuueckas CBSI3b M MeETaIMuecKas
KPUCTAIUINYECKAs] PEMIETKA. DIEKTPOXUMHUUYECKUI Pl HAPSDKEHUN MeTaiIoB. Pusndeckne u
XUMUYECKHEe CBoMcTBa MeTauioB. OOmme crmocoObl MojaydeHHs MeTaioB. [loHsTHEe O
KOPPO3UH METAJNIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI MX OT Koppo3uu. CruiaBel (CTaslb, YyTYH,
TIOPAIFOMUHUM, OpOH3a) U UX IPUMEHEHHUE B OBITY U MIPOMBIIIEHHOCTH.

[[lenounble MeTaJUTBL: TIOJIOKEHUE B Ileproauyeckoil cUCTEME XUMHYECKHX AJIEMEHTOB /Jl.
N. MenaeneeBa; CTpO€HHE UX aTOMOB; HaxOXJeHHUE B npupoje. Ouznueckne 1 XuMHUECKUE
cBOMcTBa (Ha mnpumepe Hatpusi U Kanus). OKCUIAbl U TUAPOKCUABI HATPUS U Kalusl.
[IpumeHeHne MEeNOYHbIX METAIIOB U KX COCTMHEHU.

[IlenoyHo3eMeNnbHBIE METAJIBI MATHUM U KaJIbLMM: MoJio)keHue B [lepuoauueckoil cucreme
xuMmuyeckux aneMmeHToB J[. M. MenaeneeBa; cTpoeHHE MX aTOMOB; HAXOXJICHHUE B MPHUPOJIE.
dusnueckue U XUMHUYECKHUE CBOMCTBA MAarHUS M KajJblns. BakHeHIne coequHEHU KalbIlUsg
(oxcum, rumpokcu, conn). JKECTKOCTh BOJIBI M CIIOCOOKI €€ yCTpaHEHHS.

AmomuHuii: nonoxkenue B llepuonnueckoil cucreme Xumuueckux snemeHTtoB Jl. U.
Menzeneesa; CTpoOEHUE aTOMa; Hax0XAeHNUE B pupoe. Prusnyeckue U XUMUYECKUE CBOMCTBA
amroMunusi. AM(GOTEpHBIE CBOMCTBA OKCH/IA U THAPOKCH 1A aTFOMUHUS.

Kenezo: mnonoxenue B Ileppoamyeckod  CUCTEME  XUMHUYECKHX  DJIEMEHTOB
JI. 1. MenpneneeBa; CTpOEHHE aTOMa; HaxOXAEHUE B mpupoje. PU3NYECKUE U XUMHUUYECKUE
cBoicTBa jkene3a. Oxcuawl, ruppokcuabl U conu kenesza(ll) m xemesa(Ill), mx cocras,
CBOMCTBA U IMOJIyYECHHE.

XVUMHUYECKUN DKCIIEPUMEHT: O3HAKOMIIGHHE C 00pa3laMd METaUIOB U CIUIABOB, HX
(U3NUECKMMH CBOWCTBAMH, W3YUYCHHUE PE3YJIBTATOB KOPPO3UHM METAUIOB (BO3MOXKHO
WCIIOJIb30BaHUE BHJICOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHJA KalablUs U
HaTpusi C BOJAOM (BO3MOXXHO HCIIOJIb30BAHUE BUIECOMATEPHUANIOB); MCCIIEIOBAHUE CBOWMCTB
XKECTKOW BOJIBI; Tpollecca TOPEHHUs 3Kejle3a B KHUCIOpPoA€ (BO3MOXXHO HCHOJb30BaHUE
BHJICOMATEpHAJIOB); MPHU3HAKOB MPOTEKAHUS KAauyeCTBEHHBIX PEAKIUA Ha HWOHBI (MarHus,
KaJIbIIMs, almioMuHusA, 1uHKa, kene3a(ll) u xenesa(Ill), meau(Il)); nabmrogeHue u onucaHue
MPOLIECCOB  OKPALIMBAHUS IUJIAMEHHM HWOHAMU HATpUs, Kalusid U Kaiblus (BO3MOXHO
WCIIOJIb30BAHUE BHUJICOMATEPUANIOB); HWCCIENOoBaHHEe aM(OTEPHBIX CBOWCTB THIPOKCUIA



AIIOMUHUS U THAPOKCUA IMHKA; pElIeHHE SKCIIEPUMEHTAIIBHBIX 3a/1a4 110 Teme «BaxHeiiune
METAJUIbl U UX COEIUHEHUS.

XuMHs U OKpYKAKOUIAs cpeaa

HoBele maTepuansl M TexHOJOrMH. BemiectBa M Marepuanbl B IOBCEIHEBHOM JKU3HU
yejoBeKa. XUMUS U 310poBbe. be3onacHoe Mcnosb30BaHue BEIIECTB U XMMUYECKUX PEaKIUi
B ObITy. IlepBas momoIuIb NpU XUMUYECKUX OKOrax U OTpaBieHUAX. OCHOBBI IKOJIOTUYECKOU
IrPaMOTHOCTU. XHWMHYECKOE 3arpsi3HEHHE OKPYKAIoIIEeH cpenpl (MpefesbHas J0NyCTHUMAast
koHueHTpauus Beuiects — [1/IK). Posb xuMun B perieHnn 3K0J0rn4ecKux npooiem.

[TpupoHbIE MCTOUYHUKU YIJIEBOAOPOAOB (Yroib, NPUPOAHBIN ra3, HedTh), IPOAYKTHI UX
nepepadboTKH, UX POJIb B OBITY U MPOMBIILIEHHOCTH.

XVUMHUYECKUN IKCIIEPUMEHT: U3yueHHE o0pa3loB MaTepuajoB (CTEKJIO, CIUIABbl METAJIOB,
HOJMMEpPHBIE MaTepHaIbl).

Me:xnpeaMeTHble CBSI3H

Peanmu3anus MeXNpeIMETHBIX CBSI3€M NPU M3YYEHHH XHMHMHM B 9 Kiacce OCyIIECTBIISIETCS
yepe3 MHCIIOJIb30BaHUE KaK OOIIMX eCTECTBEHHO-HAYYHBIX IOHATHM, TaKk M TOHATHH,
ABJISIOLINXCS CUCTEMHBIMH JUISL OTAEIBHBIX IPEAMETOB €CTECTBEHHO-HAyYHOrO IIHKJIA.
Peanu3anus MeXIpeIMETHBIX CBA3EH IPU U3YUCHUU XUMUU B 9 Kilacce OCYIIECTBISAETCS Yepes
UCIIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX NMOHSTHM, TaK U MOHITHH, SBISIOIIMXCS
CUCTEMHBIMH JJIs1 OTJCJIBbHBIX IPEIMETOB €CTECTBEHHO-HAYUYHOT'0 LIUKJIA.

OO01ue ecTeCTBEHHO-HAYYHbIE NMOHATHS: HAay4HBIH (aKT, TUIIOTE3a, 3aKOH, TEOpUs, aHAIIN3,
CUHTE3, KiIaccu(ukanus, MNEepUOJUYHOCTb, HAOIIOJEHUE, HSKCIEPUMEHT, MOJAEIUPOBAHUE,
U3MEpEeHUe, MOJIelIb, SIBJICHNE, TAPHUKOBBIN 3P PEKT, TEXHOJIOT U, MaTepUaIIbI.

dusuka: wmarepus, aToM, O3JEKTPOH, TMPOTOH, HEHUTPOH, HOH, HYKIUA, HU30TOIBI,
pPaAMOaKTUBHOCTh, MOJIEKYJa, JJIEKTPUUECKHM 3apsii, NPOBOAHUKH, MOJYNPOBOJIHUKH,
IUDJIEKTPUKH, (DOTOIJIEMEHT, BEILIECTBO, TE€NIO, 00BbEM, arperaTHOE COCTOSIHUE BEIIECTBA, ras,
pacTBOp, PacTBOPHUMOCTb, KPUCTAIIMUECKas peIIETKa, CIUIaBbl, (U3NUYECKHE BEITUUMHBI,
€AMHMIIBI U3MEPEHUS, KOCMUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢otocunTe3, apixaHue, Ouocdepa, SKOCUCTEMA, MHUHEpaJbHBIE YAOOpEHMUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, IUTATEIbHBIE BEILIECTBA.

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

[INTAHUPYEMBIE OGPA30OBATEJIbHBIE PE3VYJIbTATDI

N3yuenne xumuu B 8-9 Kiacce HampaBiIeHO HA JOCTHKEHUE OOYyJarOIUMHUCS JTUYHOCTHBIX,
METanpeIMETHBIX U TIPEIMETHBIX PE3YJIbTATOB OCBOCHUS YU€OHOTO IpeIMeTa.

JIMYHOCTHALIE PE3VYJIBTATBI

JIM4HOCTHBIE PE3YyJIbTaThl OCBOCHHS IPOrPaMMbI OCHOBHOIO OOIIEro oOpa3oBaHUS
JOCTUTAIOTCS B X0/1¢ 00yUEHUSI XMMHUHU B €IMHCTBE YUCOHOM M BOCITUTATEIBLHOU AEATCILHOCTH
OpraHu3aii B COOTBETCTBHUH C TPAJUIMOHHBIMH POCCHMCKHMMH COLMOKYJIbTYPHBIMU H
JTYXOBHO-HPABCTBCHHBIMHU I[[CHHOCTSAMH, MPHUHATHIMH B OOIIECTBE IMpaBHJIAMH W HOPMaMHU
MOBEJICHUST M CIOCOOCTBYIOT MpOIlecCaM CaMOIIO3HAHUS, CaMOPa3BUTHS M COLUATU3AIMH
o0yJaromuxcsl.

JIMYHOCTHBIC PE3YJIbTATHI OTPAXKAOT C(POPMHUPOBAHHOCTD, B TOM YHCJIC B YACTH:

[TaTpuoTHYECKOTO BOCTIMTAHUS

1) 1IEHHOCTHOT'O OTHOIIIEHHUS K OTE€YCCTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY U HAYYHOMY
HACJICJINI0, TMOHMMAHUs 3HAYCHHS XHUMHUYCCKOW HAayKU B JKU3HHM COBPEMEHHOIO OOIIEeCTBA,
CIOCOOHOCTH BJIAJICTh JOCTOBEPHOU MH(pOPMAIIMEH O TMePEIOBhIX JOCTHKEHUSIX U OTKPBITHIX



MHUPOBOI M OTEYECTBEHHOW XMUMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOUCTBE
MUpa U 00IeCTBa;

['paxxmaHCKOrO BOCIMTAHUS

2) mpencTaBlICHHUs O COLMAIBHBIX HOPMAax W MpaBUJIaX MEXIMYHOCTHBIX OTHOILIECHHUM B
KOJUIEKTUBE, KOMMYHUKATHMBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO TIOJIE3HOM, YyueOHO-
UCCJIEIOBATENIbCKOM, TBOPUYECKOW M JIPYrUX BHUIAX JEATEIbHOCTHU; TOTOBHOCTH K pa3HO-
00pa3HOl COBMECTHOM IEATEIBHOCTU IPU BBINOJIHEHUHM y4eOHBIX, [MO3HABATEIBHBIX 3a7ady,
BBIMIOJTHEHUN XUMHUYECKUX HKCIEPUMEHTOB, CO3JaHUM Y4EOHBIX MPOEKTOB, CTPEMIICHHUS K
B3aMMOITIOHUMAHUIO U B3aUMOIIOMOIIM B TpOIlecce 3TON y4yeOHOU JesTENbHOCTH; TOTOBHOCTHU
OLICHUBAaTh CBOE MOBEJCHHWE M TMOCTYIKH CBOUX TOBApHUIIEH C MO3UIIMU HPABCTBEHHBIX H
MIPaBOBBIX HOPM C YYETOM OCO3HAHMS MOCIEACTBUI MOCTYIKOB;

[leHHOCTH HAy4YHOTO MTO3HAHUS

3) MUPOBO33PEHUYECKHX TPEJCTaBICHUI O BEHIECTBE M XWMHUYECKON  peakIlui,
COOTBETCTBYIOUIMX COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAyKH U COCTABJISIOLUIMX OCHOBY IS
MOHUMAHMUS CYIIHOCTH HAyYyHOW KapTHHBI MHpA; TMPEACTaBICHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHSI MPUPOBI, B3aUMOCBSA3SIX YEJIOBEKa C MIPUPOIHON CPEIOit, O pOIH
XUMUU B MO3HAHUU ATUX 3aKOHOMEPHOCTEH;

4) mo3HaBaTeIbHBIX MOTHUBOB, HAMPABJICHHBIX HA TOJYYCHHE HOBBIX 3HAHUN MO XUMUH,
HEO0OXOIUMBIX TSl OOBsICHEHUS HAOI0JaeMBIX TTPOIIECCOB U SIBJICHHUI;

5) no3HaBaTenbHOM, MHGOPMAIIMOHHOW M YUTATENBCKONW KYIbTYphI, B TOM YHCIIE€ HaBBIKOB
CaMOCTOSITENIbHON paboThl ¢ y4eOHBIMU TEKCTaMH, CHPAaBOYHOW JIUTEPATYpOM, AOCTYIHBIMU
TEXHUYECKUMH CPeJICTBAMU MH(POPMAIIMOHHBIX TEXHOIOTHH;

6) uHTepeca K OOY4YEeHUIO M TIO3HAHUIO, JTFOOO3HATETLHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa3oBaHuI0, MPOCKTHOM M MCCIIEI0BATEIbCKOMN NEATebHOCTH, K OCO3HAHHOMY BBIOOPY
HaIPaBJIEHHOCTH U YPOBHS OOYYCHHUS B JaTbHEHIIIEM;

dopMHUPOBaHUS KYTbTYPhI 3I0POBBS

7) OCO3HaHUSA UEHHOCTH >KU3HU, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY 3J0pPOBBIO,
YCTAHOBKM Ha 3JI0POBBIM 00pa3 >KU3HU, OCO3HAHUS TOCIEACTBUM W HEMPHUATHS BPEIHBIX
MpUBBIUEK (YHMOTPEOJICHUS alIKOTOJIsl, HAPKOTHKOB, KYPEHHs), HEOOXOAMMOCTH COOIIOICHUS
mpaBmyI OE30MAaCHOCTH TMPH OOpaIIeHHH C XMMHYECKHMMH BEIIECTBAMU B OBITY W pealbHOU
KU3HU;

TpynoBOro BoclnTanus

8) nHTEepeca K MPaKTHUECKOMY U3YYCHHIO MPOQECcCHil U Tpyaa pa3iIuvyHOro pojia, YBaKEHUE
K Tpydy U pe3ylbTaraMm TpPYJIOBOH JEATEIbHOCTH, B TOM YHCJIE HAa OCHOBE IMPUMEHEHUS
MPEAMETHBIX 3HAHUM TI0 XWMHH, OCO3HAHHOTO BBIOOpa WHIWBHUAYaJbHON TPAECKTOPUHU
MPOJOJKEHUsST 00pa30BaHUs C YYETOM JIMYHOCTHBIX WMHTEPECOB M CIIOCOOHOCTH K XUMHH,
OOIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH; yCNemHOW NMPopEeCCHOHATBLHOMN IeATeTbHOCTH U
pa3BUTHSI HEOOXOAMMBIX YMEHHUI; TOTOBHOCTH a/IallTUPOBATHCS B MPO(ECCHOHAIBHOM Cpe/ie;

DKOJOTUYECKOTO BOCITUTAHUS

9) SKOJOTUYECKH LEIecOO0Pa3sHOro OTHOLIEHHS K MPUPOAE KaK HCTOYHMKY JKU3HHM Ha
3emiie, OCHOBE €€ CYIIECTBOBAHMS, IIOHUMAaHMs IIEHHOCTH 3J0POBOTO M 0e30macHoro obpasa
KU3HH, OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (U3MUECKOMY W TICUXHYECKOMY
3JI0POBBIO, OCO3HAHUS IIEHHOCTH COOJIIO/IEHUS MpaBl 0€30MaCHOT0 MOBEACHHS IIPU paboTe ¢
BEILIECTBaMHU, a TAKXKE B CUTYalUsX, YTPOXKAIOLIUX 3JOPOBbIO U )KU3HHU JIIOJIEH;

10) crocoObHOCTH MPUMEHSTh 3HAHUSA, MOJydaeMble MPU U3YYCHUH XUMUH, ISl PEIICHUS
3a/lay, CBSA3AHHBIX C OKPY’KaOIIeH MPUPOIHOIN Cpelioi, MOBBIIEHUS YPOBHS AKOJIOTMUECKON
KYJIbTYPbI, OCO3HAHUS TJI00ATLHOTO XapaKTepa YKOJIOTHUECKHUX MPOOJIeM U MyTel UX PemIeHus
MOCPEJICTBOM METOJOB XUMUU;22



11) sKOJIOrMYECKOro MBIIUIEHUS, YMEHHS PYKOBOJCTBOBATbCS MM B I103HABATEIbHOM,
KOMMYHUKATUBHOU U COLMAJIbHOMN IIPAKTHUKE.

METAIIPEAMETHBIE PE3YJIbTATBI

B cocraBe MeTampenMETHBIX pPE3YyJIbTATOB BBIICISAIOT 3HAUYMMbIe 171 (OPMHUPOBAHUS
MUPOBO33PEHUS 00IIIEHAYyUHbIE MOHATHUS (3aKOH, TEOpUs, IPUHIIMII, TUIIOTE3a, (aKT, CUCTEMA,
MPOIECC, IKCIIEPUMEHT U Jp.), KOTOPbIE HCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4EOHBIX
IIpeIMETax M MO3BOJISIOT HA OCHOBE 3HAHUM U3 3TUX MPEIMETOB (POPMUPOBATH MPECTABICHHE
O IIeJIOCTHOW HAay4yHOW KapTMHE MHpa, W yHUBepcajbHble Yy4yeOHbIE JEeHCTBUSA
(mo3HaBaTelbHbIE, ~ KOMMYHUKATHBHbBIC,  PETYISITHBHBIE),  KOTOpbIE  OOECHe4YrBaIOT
(bopMHUpOBaHME TOTOBHOCTHM K CAMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYILIECTBIICHUIO
y4eOHOM 1eATETbHOCTH.

MertanpeaMeTHbie pe3yJibTaTbl OCBOEHHS 00pa3oBaTeIbHOM MPOrpaMMbl MO XUMHH
OTPa)karoT OBJIAJICHUE YHUBEPCATIbHBIMU [103HABATEIbHBIMU JEHCTBUSIMU, B TOM YHCIIE:

ba30BbIMU JTOTUUECKUMU AEHCTBUSIMU

1) ymeHueM HCHOJIB30BaTh MNPUEMBI JIOTUYECKOIO MBIILIICHHUS IPU OCBOCHUM 3HAHUIL:
pacKpbIBaTb CMBICI XUMHUYECKMX TOHSATUM (BBIIEIATh MX XapakTEpHbIE MPU3HAKU,
YCTaHABIIMBATh B3aMMOCBSI3b C JPYTUMU MOHATUSIMH ), UCTIOJIB30BATh MOHATHSA JJIs1 OOBICHEHUS
OTHIENbHBIX (AKTOB U SIBJICHHI; BHIOMpPATh OCHOBAHUSI U KPUTEPUM ISl KJacCHUPUKAIUH
XUMUYECKHX BEIIECTB M XUMHUYECKHUX PEaKlHil; yCTaHaBIMBAaTh MNPUYMHHO-CIEIACTBEHHbIC
CBS3M MEXAY OOBEKTaMH H3YYEHHS, CTPOUTH JIOTUYECKHE pPACCYXICHHS (MHIYKTHBHBIC,
NeAyKTUBHBIE, TIO AHAJIOTHH); I€JIaTh BHIBOJIBI U 3aKIFOUCHUS;

2) yMeHHEM NPUMEHSTh B MPOIECCE MMO3HAHUS MOHATUS (IIPEIMETHBIE U MeTanpeaMeTHbIE),
CUMBOJINYECKHE (3HAKOBBIC) MOJIENH, UCIOJb3yeMble B XHMHH, MPEOOPa3OBBIBATH HIUPOKO
MIPUMEHSEMbIC B XUMHUU MOJICIIbHBIC MPEJCTABICHUS — XUMUYECKUM 3HAK (CUMBOJI 2JIEMEHTA),
xumMudeckass ¢opmysia M ypaBHEHHE XHMHUUYECKOM peakIuu — TPH PEIIeHUH Yy4eOHO-
MO3HABATENbHBIX 3a7a4y; C YYETOM OTHUX MOJEIbHBIX MPEJICTABICHUI BBISBIATh U
XapaKTepU30BaTh CYIIECTBEHHBIC TPU3HAKUA M3Y4aeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U
XUMUYECKUX PEaKIHUi; BRISBIATH 00IME 3aKOHOMEPHOCTH, TPUUUHHO-CIIC/ICTBEHHBIC CBSI3U U
MPOTUBOPEUHS B M3Y4aeMbIX MpPOLECCAX U SBICHUSX; MpeasiaraTb KPUTEPUH ISl BbIABICHUS
TUX 3aKOHOMEPHOCTEH M MPOTUBOPEUUIA; CAMOCTOATEIBHO BBIOMPATH CIOCOO pEIICHUS
y4eOHOM 3adauu (CpaBHMBATh HECKOJIBKO BAapUAaHTOB pEIIEHUs, BbIOMpaTh Haubosee
MOAXOSAIIUHN C y4ETOM CaMOCTOSITEILHO BBIICICHHBIX KPUTEPHUEB);

ba30BbIMU HCCIIETOBATENBCKUMH JIEUCTBUSAMHA

3) yMEHHEM HUCHOJIb30BATh MOCTABJIEHHBIE BONPOCH B KAYECTBE MHCTPYMEHTA MO3HAHUS, a
TaKk)K€ B KaueCTBE OCHOBBI Il (POPMHPOBAHMS THUIIOTE3bl MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKJICHHUII;

4) mpuoOpeTeHne OmbITa MO TUTAHUPOBAHUIO, OPTAHU3AIMHM U TPOBEACHUIO YYCHHUYECKHUX
HKCIIEPUMEHTOB: YMEHHUE HaOMIOAaTh 32 XOJOM IpPOIEcca, CaMOCTOSTEIbHO MPOTrHO3UPOBATH
€ro pe3yabTaT, opMyJIUpOBaTh 0OOOIIEHHS 1 BBIBOJBI [0 pe3yIbTaTaM MPOBEAEHHOTO ONBITA,
WCCIIeIOBAHUSI, COCTABIIATh OTUET O MPOJIEITaHHON paboTe;

PaGoroii ¢ undopmarueit

5) yMeHueM BHIOMpaTh, aHATU3UPOBATh M HHTEPIPETUPOBATH MHQPOPMAIMIO PaA3TUYHBIX
BUJIOB M (OPM TPENICTABICHUS, TIOJy4aeMyI0 M3 Pa3HBIX MCTOYHHUKOB (HAYYHO-TIOMYJIspHAs
JTUTEpaTypa XUMHYECKOTO COJAEpXkKaHHS, CIpPaBOYHBIE TNO0coOMs, pecypchl HHTepHera);
KPUTUYECKHU OIICHUBATh MPOTUBOPEUYHMBYIO U HEJIOCTOBEPHYIO HH(OPMAIIUIO;

6) YMEHHEM MIPUMEHSTH Pa3IMYHbIC METOBI M 3aMPOCHI TIPH MTOUCKE U 0TOOpE MHPpOpMALTHT
U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOUMBIX JIJIsl BHITIOJHEHUS! YY€OHBIX U ITO3HABATEIIbHBIX



3aJad  ONpeNelN€HHOTO TUMa; MNPUOOpEeTeHHWe ombpiTa B 00JacTH  HMCIOJIB30BAaHUS
UH(POPMALIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTHM, OBJQJIeHUE KYJIbTYpOHl  aKTUBHOIO
WCIIOJIb30BAHMSI PA3IMYHBIX MOUCKOBBIX CHUCTEM; CaMOCTOSATEIbHO BBIOMpATh ONTHUMAJIbHYIO
(dbopMy mnpencTaBieHHs MH(POpPMAMM U WUIIOCTPUPOBATH PEIIAEMbIE 3aJa4d HECIOXKHBIMU
CXeMaMH, JuarpaMMaMu, ApyruMu opMamu rpaguky U ©X KOMOUHAIUSMU;

7) yMEHHEM HCIIONb30BaTh M aHATU3UPOBATh B Mpollecce Y4eOHOM U HCCIe0BaTeNbCKON
NESATENIbHOCTH HMH(POPMALMI0O O BIMSAHUM [POMBIIUIEHHOCTH, CEJIbCKOIO XO3siicTBa H
TpaHCIOPTa Ha COCTOSIHUE OKPY>Karolel MPUPOAHON CPEIbI;

YHuBepcaibHbIMU KOMMYHUKATUBHBIMU JIEUCTBUSIMU

8) yMmeHHMeM 3aJaBaTh BOIPOCH (B XOJ€ AHANOra W/MIM JUCKYCCHHM) IO CYIIECTBY
oOcyxJaeMoil Tembl, (OPMYIHPOBATH CBOM MPEUIOKEHUS OTHOCUTEIBHO BBIIIOJHEHUS
peIOKEHHOM 3a/1a4u;

9) npuoOpereHue oOmbITa NPE3EHTAIMM  PE3YIbTATOB  BBIMOJIHEHUS XUMHYECKOTO
JKCTIepUMEHTa (J1a00paTOPHOTO OIMbITa, JA0OPaTOPHOM PabOTHI MO HCCIEIOBAHUIO CBOMCTB
BEIIIECTB, Y4EOHOTO IIPOCKTA);

10) 3amHTEpEecOBaHHOCTH B COBMECTHOM CO CBEpPCTHHKAMH II03HABATEIbHON W
HCCIIEI0BATENbCKOM JEATENbHOCTH NPU PEIICHWH BO3HUKAIOMIMX MPOOJIEM Ha OCHOBE Y4ETa
OoOIIMX MHTEPECOB U COIJIACOBaHUA MO3ULIMKA (0OCYXACHHUS, OOMEH MHEHUSIMH, «MO3TOBBIE
MTYPMbI», KOOPJIWHAIUS COBMECTHBIX JIEUCTBUM, OIpeAesieHne KpPUTEpUeB IO OICHKE
KauyecTBa BBIMIOJTHEHHOU paboThI U Ip.);

VYHUBEpCaATbHBIMU PETYJISATUBHBIMU JAEUCTBUSIMU

11) ymeHHMeM CcaMOCTOATEIBHO OMNPEACNATh IeJIM  JACATeIbHOCTH, IUIAHUPOBATD,
OCYIIECTBJIATh, KOHTPOJIUPOBATH U MPH HEOOXOTUMOCTH KOPPEKTUPOBATH CBOIO JIEATEIBHOCTbD,
BbIOMpaTh HambOosee 3(p(EeKTUBHBbIE CIIOCOOBI pelIeHUs] y4eOHBIX M MO3HABaTENbHBIX 3a7ad,
CaMOCTOSITENIBHO COCTAaBJIATh WJIM KOPPEKTUPOBATH IMPEMIOKEHHBIM aJrOpUTM JEUCTBUN IPU
BBIMOJIHEHUU 3aJ]aHUN C y4€TOM IMOJIyUYEHHUS HOBBIX 3HAHUN 00 H3ydaeMbIX OOBEKTaX —
BEILECTBAX M pEaKUUsAX; OLIEHUBAThb COOTBETCTBUE IOJIYYEHHOIO pe3yibTaTa 3asiBICHHOU
eI,

12) yMeHueM HCNONB30BaTh M AHAJIU3UPOBATH KOHTEKCTHI, IpPEAJIaraéMbleé B YCJIOBUHU
3aJlaHn.

[NPEAMETHBIE PE3YJIbTATEI

B coctaBe mpeaMeTHBIX pPE3yJAbTATOB IO OCBOCHHUIO 00S3aTEBHOTO COJEPIKAHMUS,
YCTAaHOBJICHHOTO JAHHOW TMPUMEPHON pabouell MpOrpaMMoOl, BBIJIENSIIOT: OCBOEHHBIC
0o0ydJaronMMHCsl Hay4dHbIE 3HAHHS, YMEHHS M CIIOCOOBI JCHCTBHM, crenupuyeckue s
MPEIMETHON 00J1aCTH «XWUMHUS», BUJBI JEATEIHLHOCTA TIO TIOJYYCHUIO HOBOTO 3HAHWS, €0
WHTEpIIpETaIllii, MPeoOpa30BaHUI0 W TMPHUMCHEHUIO B Pa3IMYHBIX YYEOHBIX W HOBBIX
CUTYaIUsX.

[TpenMeTHBIC Pe3yNbTaThl OTPAXKAIOT CHOPMHPOBAHHOCTH Y OOYUYAIONMIUXCS CICAYIOIINX
YMEHUMU:

8 KUIACC

1) packpvieamv cmbici OCHOBHBIX XUMHUYECKHX TOHSATHI: aTOM, MOJIEKYJa, XUMHUYCCKHUN
AJIEMEHT, MPOCTOE BEMIECTBO, CIOXHOE BEIIECTBO, CMECh (OAHOPOJHAs W HEOJHOPOIHAs),
BAJICHTHOCTb, OTHOCHUTEJIbHASI aTOMHAsI U MOJIEKYJISIpHAsI Macca, KOJIMYEeCTBO BEIECTBA, MOJb,
MOJISIpHAsi Macca, MaccoBasl J0Jisi XUMHUYECKOTO 3JIEMEHTAa B COCIUHEHUH, MOJIIPHBIA 00BEM,
OKCHJ, KHCIIOTa, OCHOBaHHE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTENEHb OKHCIICHUS,
XUMUYECKas peakiusi, KjIacCuUKaIUs peaKiiuii: peakiuyi COSTUHEHUSI, PEaKIIUU Pa3IOKEeHUs,



peakuuy 3aMelleHMs, PEeakuuud OOMEHa, 3K30- M SHJIOTEPMUYECKUE PEAKIHMH; TEIUIOBON
s deKT peakuuu; SAPO aToma, MEKTPOHHBIN CIOW aToMa, aTOMHasi OpOUTallb, paguyc aToMa,
XUMHYECKas CBSI3b, MOJSIPHAS U HETIOJISIpHAsE KOBAJIEHTHAs CBSI3b, HIOHHAS CBSA3b, MOH, KaTHUOH,
aHUOH, PACTBOP, MACCOBAsl J10JI BeLeCTBa (IPOLEHTHAs KOHLIEHTPALUs1) B PACTBOPE;

2) unnocmpuposams B3aMMOCBSI3b  OCHOBHBIX ~XMMHYECKHX TMOHATHH (cM. 1. 1)
IPUMEHSTDH 3TU MOHATHS IPU ONIMCAHUU BEIIECTB U UX MPEBPAILCHHUI;

3) ucnonvzo06amv XUMAYECKYI0 CHMBOJUKY JUI COCTaBlieHHS (OpMYJT BEHIECTB |
YPaBHEHUH XUMUYECKUX PEAKIU;

4) onpedensimop BAJICHTHOCTh aTOMOB 3JEMEHTOB B OHHAPHBIX COCIMHEHHSX; CTEICHb
OKHCIICHHS JJIEMEHTOB B OMHApPHBIX COCOUHEHUSX; MPUHAIJIEKHOCTh BELIECTB K
ONpeNIeTIEHHOMY KJIACCy COEIMHEHUM 1Mo (hopMysiaM; BUJ XUMHUYECKON CBA3U (KOBaJIEHTHAS U
MOHHAsI) B HEOPTaHUYECKUX COCTMHECHUSIX;

5) packpwieams cmwbica Ilepuognueckoro 3akona JI. M. MenpaeneeBa: JEeMOHCTPUPOBATH
MOHUMAaHHe MEePUOANYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX 3JIEMEHTOB OT UX MOJIOKEHUS
B Ilepuoguyeckoil cucreme; 3aKOHOB COXPAaHEHHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTAaBa,
aTOMHO-MOJIEKYJIIDHOTO Y4Y€HHs, 3akoHa ABOTraJpo; ONUCHIBATh M XapaKTEPU30BATh
TabnnuHyo Gopmy llepuonnyeckoil cucteMbl XUMHYECKHUX 3JIEMEHTOB: pa3jinyaTh MOHATHUS
«rnaBHas noAarpynna (A-rpynmna)» u «nodounasa noarpymnmna (b-rpynmna)», mansie U OonbiIne
MIEPHUOJIbI; COOTHOCUTH 0003HAUYECHHUSI, KOTOpBIe NMEIOTCs B Tabmnuie «llepuoanueckas cucrema
xumuyeckux anemeHToB J[. . MenzaeneeBa» ¢ 4YHMCIOBBIMU XapaKTEPUCTUKAMHU CTPOECHUS
aTOMOB XUMHYECKHX D3JEMEHTOB (COCTaB W 3apsAl fApa, oOliee YHUCIO DJIEKTPOHOB U
pacrpeesieHle X M0 AIEKTPOHHBIM CIIOSIM);

6) xraccuguyupoeams XUMUYECKHE DIIEMEHTHI, HEOPTAaHWYCCKUE BEIECTBA; XUMHUYCCKHE
peakuuu (10 YUCIIy ¥ COCTaBY YYacCTBYIOIIMX B PEAKIIUU BELIECTB, 110 TEIIOBOMY 3D PEKTY);

7) xapaxmepuzoeams (onucviéamv) oONIHME XUMHUYCCKHE CBOWCTBA BEIIECTB PAa3JIMYHBIX
KJIACCOB, MOATBEPKIAAsI ONMCAHUE IPUMEPAMU MOJIEKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOLINX
XUMUYECKUX PEaKIUK;

8) mpoecnozuposams CBOMCTBAa BEIICCTB B 3aBUCUMOCTH OT WX Ka4eCTBCHHOTO COCTaBa;
BO3MOKHOCTHU MPOTEKAHUS XUMUYECKUX TPEBPAIICHUIN B Pa3JIMYHBIX YCIOBUSX;

9) ebiuUCIAMB OTHOCUTEIBHYIO MOJICKYISPHYIO M MOJISIPHYIO MacChl BELIECTB; MacCOBYIO
JIOJII0 XUMHUYECKOTO 3JIeMEHTa Mo (opmysie COEIMHEHHS; MacCOBYIO JOJIO BEUIECTBA B
pacTBoOpe; MPOBOJAUTH PACUETHI IO YPABHEHUIO XUMHUECKON peakuu;

10) npumensimv OCHOBHBIC OTEpAIM MBICIIUTEIBHON JEATECIPHOCTH — aHAJINU3 M CHHTE3,
cpaBHeHHE, 00O0OIIeHHe, CHCTEMaTH3alMio, KiIacCHU(PUKAIMIO, BbISBICHUE TNPUYUHHO-
CJIEJICTBEHHBIX CBfI3€ll — JUIsi W3Y4YEHUS CBOWCTB BEIIECTB M XUMHUYECKUX pEaKLUid;
€CTECTBEHHO-Hay4YHbIE METOJIbl TO3HAaHUS — HAONI0/eHHEe, U3MEpPEHHE, MOJICIMPOBAHUE,
AKCIIEPUMEHT (peabHbIN U MBICIICHHBIN);

11) cnedosams mpaBuIaM  MOJB30BAaHUS ~ XUMHYECKOHW TOCYI0M ©  J1a00paTOPHBIM
o0OpyZOBaHHEM, a TaKKe TIMpaBUJaM OOpalleHUsl C BEIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSIMH 110 BBITIOJHEHUIO JA0OPATOPHBIX XUMHYECKHUX OIBITOB IO TOJYYCHUIO H
cOOMpaHuIo Ta3000pa3HbBIX BEHIECTB (BOAOPOAA M KHCIOPOJA), MPUTOTOBICHUIO PACTBOPOB C
ONPEIICIEHHOW MAaCCOBOM [I0JIEM PACTBOPEHHOTO BEIIECTBA; IUIAHUPOBATH U MPOBOIUTH
XUMHYECKHE HKCIEPUMEHTHI 110 PACIO3HABAHUIO PACTBOPOB IIEJIOYEH M KHCIOT C MOMOIIBIO
WH/IUKATOPOB (JJakMyc, (heHoNn(pTaenH, METUIOPAHK H Jp.).

9 KJIACC

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



AJIEKTPOOTPHULIATEILHOCTh, CTENEHb OKHUCICHUS, XMMUYECKas peakiusi, XUMHUYECKas CBS3b,
TEIUIOBOM  3(QdeKT peakuudd, MOJb, MOJSPHBIA 00BEM, pPAcTBOP;  DIIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, SJIEKTPOJUTHYECKAs TUCCOLMALUS, PEaKIIMM HOHHOrO 0OMEHa, KaTaau3arop,
XUMUYECKOE paBHOBECHE, OOpaTUMble M HEOOpaTUMble PEAKIHH, OKHUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE PEAKIUHU, OKUCIIUTENIb, BOCCTAHOBUTEIb, OKHCICHUE U BOCCTAHOBJICHUE,
alorponusi, aM(QOTepHOCTh, XUMHUYECKasl CBsI3b (KOBaJCHTHAs, MOHHAs, METaJUIMYecKas),
KpUCTAJUTMYECKasi PemI€TKa, KOPPO3usi METAJIOB, CIUIaBbl, CKOPOCTh XUMHUUYECKOW pPEaAKIUH,
npenenbHo gomyctumas konueHntpanus (I11K) Bemectsa;

2) unnocmpuposams B3aMMOCBSI3b  OCHOBHBIX ~XMMHYECKHX TMOHATHH (cM. 1. 1)
MIPUMEHSATH 3TU MOHATHS TIPU ONMUCAHUY BEIIECTB U UX MIPEBPaIICHUI;

3) ucnonv306amv XUMUYECKYI0 CHMBOJIHMKY JUII COCTaBIeHHS (OpMYJ BEHIECTB |
YPaBHEHUN XUMUYECKUX PEAKIU;

4) onpedensime BAICHTHOCTb U CTEIICHb OKUCICHHS XUMHUYECKUX JIIEMEHTOB B COCTMHEHHUAX
Pa3IMYHOIO COCTaBa; MPUHAJIEKHOCTh BEIIECTB K ONpPENEIEHHOMY KJacCy COEIMHEHUU MO
dbopMmynaMm; BHJI XHMHUYECKOM CBsI3W  (KOBAJIGHTHAs, WOHHAas, MeTaJUIMYecKas) B
HEOpPraHMYECKUX COCTUWHEHUSX; 3apsA]l MOHA 10 XUMHUYECKOH (opmyre; xapakTep Cpelbl B
BOJHBIX pacTBOpax HEOPraHUYECKUX COCAMHEHUH, THUN KPUCTAUTMYECKON pEIIETKH
KOHKPETHOTO BEIIECTBA;

5) packpvieams cmoicn [lepuonnueckoro 3akona J[. M. MenueneeBa U JeMOHCTPUPOBATH
€ro MOHMMAaHHE: OMUCKHIBATh M XapakTepu3oBaTh TabauunHyto popmy [lepuonnyueckoit cuctemsl
XUMUYECKHUX JIEMEHTOB: pa3finyaTh MOHATHS «TJIlaBHas moArpynmna (A-rpymmna)» u «rno0odHas
noarpynmna (b-rpynmna)», Mansle U OONbIINE TEPUOIBI; COOTHOCUTH 0003HAYEHUS, KOTOPHIE
UMEIOTCA B TEPUOAMYECKON TabNuIle, ¢ YHCIOBBIMH XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB
XUMHYECKHUX JIEMEHTOB (COCTaB U 3apsa] SApa, oOLIee YUCII0 3IEKTPOHOB U paclipeiesieHue ux
M0 DJEKTPOHHBIM CIIOSIM); OOBACHATH OOIME 3aKOHOMEPHOCTH B HM3MEHEHHH CBOMCTB
AJIEMEHTOB U UX COEJAMHEHUH B MpeAesaxX MalblX MEPUOJOB U IJIaBHBIX MOATPYNH C YYETOM
CTPOEHHUSI X aTOMOB;

6) kraccuguyuposames XUMUYECKUE DIEMEHTHI; HEOPTaHUUYECKUE BEIICCTBA; XUMHUYCCKHE
peakuuu (TI0 YUCIIY ¥ COCTAaBY YYaCTBYIONIUX B PEAKIIMU BEIIECTB, MO TEIJI0BOMY 3P HEKTy, 1o
M3MEHEHHUIO CTENIEHEN OKUCIEHUSI XUMHUECKUX 3JIEMEHTOB);

7) xapaxmepuzoéams (ONUCHIBATL) 00IIME W crenupUIeckrne XHMHUYECKHE CBOWCTBA
MPOCTBHIX M CIIOKHBIX BEIIECTB, MOJATBEPXKIAs OMHCAHUE MpPUMEpPaMU MOJICKYJSIPHBIX U
HMOHHBIX YPaBHEHHUM COOTBETCTBYIOIINX XUMUUECKUX PEAKIU;

8) cocmasnsimey ypaBHCHUS SJCKTPOJIMTUYCCKON TUCCOIMAIIMHA KUCIIOT, MIEIOYCH U COJICH;
MOJIHBIE M COKpalI€¢HHBIE YypaBHEHHUS pEaKIMii HOHHOTO OOMEHAa; YpaBHEHHS pEaKIlui,
MOATBEPKAAONINX CYIIECTBOBAHUE T'€HETUYECKOM CBSI3U MEXK]Yy BEIIECTBAMHU PAa3IUUYHBIX
KJIacCOB;

9) packpvieamv  cyuHoCmb OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX ~ PEAKIUl  TOCPEACTBOM
COCTaBJICHUS AJIEKTPOHHOTO OajaHca 3TUX peaKIIHii;

10) npoerosuposamsb CBOWCTBA BEUIECTB B 3aBUCHMOCTH OT HMX CTPOSHHS; BO3MOXXHOCTH
MPOTEKAHUS XUMHUUECKUX MPEBPAIICHUN B Pa3IMUYHBIX YCIOBUSX;

11) gviyucasims OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEIECTB; MacCOBYIO
JIONI0 XUMUYECKOTO JJIEMEHTa 1Mo (opMmylie COCIUHEHHUS, MAacCOBYIO JIOJNIO BEIIECTBA B
pacTBOpE; MPOBOJIUTH PACUETHI 10 YPABHEHUIO XUMUYECKOHN peakinu;

12) cnedosams mpaBuaM  TMOJB30BAaHUS ~ XHMHYECKOH TMOCya0i ©  1ab0paTOpHBIM
o0OpyZOBaHHEM, a TaKKe TMpaBHJIaM OOpalleHUsl C BEIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSIMH 110 BBITIONHEHUIO J1a00PATOPHBIX XUMHUYECKUX OIBITOB IO TOJYyYEHUIO U
cCOOMpaHMIO Ta3000pa3HBIX BEMIECTB (AMMHAKa M YTIIEKUCIIOTO Ta3a);



13) nposooums peakuuu, MOATBEPIKIAIOIINE KAYSCTBEHHBI COCTaB pa3IMYHBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM MYTEM XJIOPHI-, OPOMUA-, HOAMI-, KapOoHaT-, docdar-, cunmkar-,
cynb(dar-, TUIAPOKCHI-UOHBI, KATHOHBI AaMMOHHS W HWOHBl W3YYCHHBIX METAJUIOB,
MPUCYTCTBYIONIUE B BOJHBIX PACTBOPAX HEOPTAHHMUECKHUX BEIICCTR;

14) npumensims OCHOBHBIC OIEPALMU MBICIUTEIBHON JEATSIHHOCTH — aHajiW3 M CHHTE3,
CpaBHEHHUE, 0000IICHHE, CHCTEMAaTH3aINI0, BBISIBICHHE MPHUUYNHHO-CIICICTBCHHBIX CBS3CH —
JUTST W3y4YEHUs] CBOMCTB BEIIECTB W XUMHUYECKUX PEAKIMA;, €CTECTBEHHO-HAYYHBIE METOIbI
NO3HAHUS — HAOJIOJCHWEe, W3MEpPEHHEe, MOJCIHPOBAHKUE, SKCICPUMEHT (pealbHBId W
MBICJICHHBIN ).



TEMATHUYECKOE INTAHUPOBAHUNE

8 KIIACC
Ne | HaumenoBanue KonuuectBo yacos DnexTpoHHbIe (LU(POBBIE) 00pa30BATEIBHBIE PECYPCHI
/Tl | pa3JiesioB U TEM
POrpaMMBbI
BCEro | KOHTPOJIb | MPaKTH4
HBIC ecKue
paboThI paboThI
Paznen 1. IlepBoHavasibHbIE XUMUYECKUE TOHATUS
1.1 | Xumus — BakHast 6 0 2 https://media.prosv.ru/content/item/reader/7896/ -anexTpoHHBIN y4eOHUK
00JacTh €CTECTBO3HAHMUS "Xumus.8 knacc"
U TIPaKTHYECKOU https://content.edsoo.ru/lab/ - UuTepakTuBHBIC BUPTYaIbHbBIC JTA0OPATOPHBIC
JESITENIPHOCTHU YeTIOBEKa U TIpaKTHYeCKHe paboThI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-Xumusi (3aHUMATENIbHBIE OIBITHI, JIEKTPOHHBIC TIIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "Obnako 3HaHHIA.
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/ - aTepakTuBHBIE BUPTYallbHBIE TA0OPATOPHEIE
U IPAaKTUYECKHE PabOThI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-Xumusl (3aHUMATEIIBHBIE OIBITHI, JJICKTPOHHBIC TIIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "OO6nako 3HaHUH.
Mxoma". Xumus, 8 kiacc
https://www.yaklass.ru- SIKnacc — oGpa3oBaTebHBIN HHTEPHET-PECYPC
Uroro mo pazaeny 20




Paznen 2. BaxkHenmue npeIcTaBUTENI HEOPTraHUYECKUX BEIIECTB

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
U TIPaKTHYECKHE 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 "OO0nako 3HaHUH.
Mxoma". Xumus, 8 kiacc

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 knacc"

https://content.edsoo.ru/lab/ - MaTepakTiBHBIC BUPTYabHBIE TA0OPATOPHBIC
U TIPaKTHYECKHe paboThI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-Xumust (3aHUMATENIbHbIE OIBITHI, JIEKTPOHHBIE TIIAKAThl U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "OO0nako 3HaHUH.
IIIxona". Xumus, 8 knacc

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

2.3

KonnuecTBeHHbIE
OTHOILIEHUS B XUMUU

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

https://content.edsoo.ru/lab/ - MuTepakTHBHBIC BUPTyalbHBIE TA0OPATOPHBIC
U TIpaKTHYeCKHe paboThl
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-XuMHsg (SaHI/IMaTGHBHbIe OIIBITHI, SJICKTPOHHBIC TIJIAKAThI U T€CTI)I)
https://school.oblakoz.ru/materials/496049 -tpenaxep "OO0nako 3HaHUI.
IIxoma". Xumus, 8 kiacc

https://www.yaklass.ru- SIKnacc — oOpa3oBarteIbHBIN HHTEPHET-PECYpPC




2.4

Bopa. PactBopbl.
[TonsiTre 06 OCHOBaHUSX

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

https://content.edsoo.ru/lab/ - utepakTiBHBIE BUPTYyalbHbIE Ta00paTOPHBIE
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 -tpenaxep "OO6nako 3HaHUH.
Mxoma". Xumus, 8 kiacc

https://www.yaklass.ru- IKinacc — o0Gpa3oBaTelIbHBII HHTEPHET-PECypPC

2.5

OCHOBHBIE KJIACCHI
HEOPraHUYECKUX
COeIUHEHUN

12

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

https://content.edsoo.ru/lab/ - MaTepakTiBHBIC BUPTYyabHBIE TA0OPATOPHBIC
U TIPaKTHYECKHE paboThI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-Xumust (3aHUMATENIbHbIE OIBITHI, JIEKTPOHHBIE TIJIaKAThl U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "OO0nako 3HaHUH.
IIIxona". Xumus, 8 knacc

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. XuUMHYecKas CBsI3b. OKHUCIUTEILHO-BOCCTAHOBUTEIBLHEIC pcaknmn




3.1 | [lepuoanueckuii 3akoH u | 7 https://media.prosv.ru/content/item/reader/7896/ -anexTpoHHbI yaeOHUK
[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.
Mxoma". Xumus, 8 kiacc
https://www.yaklass.ru- IKinacc — o0Gpa3oBaTelIbHBII HHTEPHET-PECypPC
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
-Xumusi (3aHUMATENbHBIE OIBITHI, JIEKTPOHHBIC TIIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -rpenaxep "OO6nako 3HaHUH.
Mxoma". Xumus, 8 knacc
https://www.yaklass.ru- SIKnacc — o0Gpa3oBaTebHbBIN HHTEPHET-PECypC
Hroro no pazneny: 15
OBIIEE KOJIMYECTBO 68

YACOB I10 ITTPOT'PAMME




9 KIIACC

Ne | HaumenoBanue KonnuectBo yacos OnexTpoHHbIe (IU(POBBIE) 00pa30BaATEIBHBIE PECYPCHI
I/ | pa3ziesioB U TeM
pOrpaMMBbI
BCEr0 | KOHTPOJIb | MpaKkTUye
HBIC CKHe
paboThI paboThI
Pasznen 1. BemecTBo 1 XuMU4YeCKHe peakuun
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
-Xumusi (3aHUMATEIbHBIE OTBITHI, 3JIEKTPOHHBIE TIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O06sako 3HAHUH.
[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"

XUMHWYCCKUX pCaKHI/Iﬁ

https://content.edsoo.ru/lab/ - UuTepakTiBHBIC BUPTYaIbHBIC
1a00paTOPHBIE U MPAKTUIECKHUE PAOOTHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-XuMusl (3aHUMATEIBHBIE OMBITHI, JJIEKTPOHHBIC TJTAKATHI H 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 | DnekTponuTHdeckas 9 1 https://media.prosv.ru/content/item/reader/7897/-anexTpoHHbIH yaeOHUK

UACCOIAAIINS. "Xumus 9 kmacc"

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

pacTBopax 1ab0paTOPHBIE U PAKTUIECKUE PAOOTHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-XuMusl (3aHUMATEIIBHBIE OMBITHI, JJIEKTPOHHBIC ITAKATHI i TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O6ako 3HaHUIA.
MIxoma". Xumus, 8 xnacc
https://www.yaklass.ru- IKinacc — o0Gpa3oBaTelIbHBIN HHTEPHET-PECYPC

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

XUMHYECKHUX JIEMEHTOB "Xumusg 9 knacc"

VIIA-rpymmer. ["amorenst https://content.edsoo.ru/lab/ - UaTepakTiBHBIC BUPTYalbHBIC
1abopaTopHbIe U MPAKTUIECKHE pabOThI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-XuMus (3aHUMATEIbHBIC OMBITHI, AJIEKTPOHHBIC IJIAKAThl ¥ TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxcep "O0nako 3HaHUH.
[MIxoma". Xumus, 8 knacc
https://www.yaklass.ru- IKiacc — o6Gpa3oBaTeNbHbII HHTEPHET-PECYPC

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

XUMHUYECKHX JIEMEHTOB
VIA-rpynnsl. Cepa u eé
COEJIMHEHUs

"Xumusg 9 knacc"

https://content.edsoo.ru/lab/ - UaTepakTrBHBIC BUpPTYalbHEIE
1a00paTOPHBIE U MPAKTUIECKHUE PAOOTHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-Xumust (3aHUMATEIIbHBIC OIBITHI, SJICKTPOHHBIC TUTAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -rpenaxkep "O01ako 3HaAHUM.
MIxoma". Xumus, 8 xnacc

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




2.3 | OOmas xapakTepucTuka |5 1 https://media.prosv.ru/content/item/reader/7897/-3mekTpoHHbIH yaeOHUK
XUMUYECKHUX 3JIEMEHTOB "Xumus 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.
MIxoma". Xumus, 8 xnacc
https://www.yaklass.ru- IKiiacc — oGpa3oBaTenbHbII 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
-Xumus (3aHUMATEIbHBIE OTBITHI, 3JIEKTPOHHBIE TIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O06nako 3HaHUH.
MIxoma". Xumus, 8 xnacc
https://www.yaklass.ru- IKiacc — o6Gpa3oBaTeNbHbII HHTEPHET-PECYPC
Htoro no pazaeny 25
Paznen 3. MeTasuibl U UX COEITUHEHUS
3.1 | Obume cBoiicTBa 4 0 https://media.prosv.ru/content/item/reader/7897/-anexTpoHHbIH yaeOHUK
METaJIOB "Xumusg 9 knacc"

https://content.edsoo.ru/lab/ - UuTepakTiBHBIC BUPTYalbHBIC
1a00paTOPHBIE U MPAKTUIECKHUE PAOOTHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-XuMusl (3aHUMATEIBHBIE OMBITHI, JJIEKTPOHHBIC TJTAKATHI H TECTHI)
https://school.oblakoz.ru/materials/496049 -rpenaxkep "O0ako 3HAHUH.
[IIxona". Xumus, 8 knacc

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




3.2

Baxxueiinme MeTauisl 1
UX COEIUHEHUS

17

2.5

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

https://content.edsoo.ru/lab/ - UntepakTHBHBIE BUPTyalbHbIC
71a00paToOpHbIE U MPAKTUYECKHE PabOThI
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.
MIxoma". Xumus, 8 xnacc

https://www.yaklass.ru- IKinacc — o0Gpa3oBaTelIbHBIN 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 BUPTYalbHBIC
1ab0paTopHbIE U MPAKTHYECKHE paObOThI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-Xumus (3aHUMATEIbHBIE OTBITHI, 3JIEKTPOHHBIE TIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -rpenaxep "O01ako 3HAHUIA.
MIxoma". Xumus, 8 xnacc

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

Hroro no pazneny:

OBUIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

68




IHOYPOYHOE
IINTAHUPOBAHUE

XUMUA

(HauMeHOBaHUE y4eOHOW AUCLIUIUIMHBI)

8

(knacc)

[1nannpoBaHue COCTAaBIEHO HA OCHOBE pabouel mMporpaMMbl

o XuMuM 8-9 Kjaccel

B coorBercTBHN ¢ PI'OC 0cHOBHOI0 00I11€ETO 00pa30BaAHUSA

( ®I'OC HayanbHOIr0, OCHOBHOT'O, CPEAHEr0 00LIEro 00pa3oBaHus )

YMK: I'abpuensa O.C. Xumus 8 kmacc. Y4ueOHUK 111 00111e00pa3oBaTeIbHBIX
opraam3anuit/ O. C. I'abpuensin, .I'. Octpoymos, C.A. CnaakoB — M.: [Ipocsemenue, 2019r.

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

KonnuectBo yacoB Bcero: 68  , B Hegeno 2

Vuntens. CemenoBa Enena BuktoposHa

2023- 2024 yueOHbIit TON



KonnuecTtBO yacoB

n/m [lata nnas.| Bunel, Gopmbl KOHTpOIIS
Bcer | Kon | Ilpak
Tema ypoka W3y4CHUS
0 TPO | THue
b
CKHe
HBIC
pabo
pabo
THI
THI
68 S) 6

1. | [Ipeamer xumun. Poib xumun B 1 0 0 05.09 | YcrHsiit ompoc
KU3HU YETIOBEKA.

2. | Xumus B CUCTEME HaYK. 1 0 0 07.09 | YcrHsIii onpoc
MeTo/1bI TO3HAHUS B XUMUHU.

3. | Ilpaktuueckas padora Ne 1. 1 0 1 12.09 | IIpaktuyeckas paborta
«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 14.09 | CamoorneHnka c
CBOICTBa BeIECTB. ArperaTHoe UCIIONIb30BaHUEM
COCTOSIHHE BEIECTB. «O1IeHOYHOTO JTHCTa»

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

6. | [Ipakruueckas pabora No 2. 1 0 1 21.09 | IIpakTudeckas paboT
«Pa3nenenue cmeceit. OuncTKa
3arpsI3HEHHOM TOBAPEHHOU
COIU».

7. | AToMbl u Monekynbl. [IpocTsie 1 0 0 26.09 | CamoormeHka ¢
U CJIOKHBIE BEIIecTBa. ATOMHO- UCTIOJIb30BaHUEM
MOJIEKYJISIPHOE YUCHHE. «OI1IEHOYHOTO JIUCTa»

8. | Xumuueckue deMeHThl. 3HAKU 1 0 0 28.09 | Xumuueckwii
(CMMBOJIBI) XUMHYECKUX JAKTaHT
JJIEMEHTOB.

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

BEIIECTB. XUMHUUYECKas

HCIIOJIBb30BaHHUEM




dhopmyna. BareHTHOCTH aTOMOB
XUMHAYECKHX 3JICMEHTOB.

«OILEeHOYHOT0 JIUCTaY»

10. | CocraBieHre XUMHUYECKAX 05.10 CaMOOI1IeHKa C
(GbopMyI1 10 BaJIEHTHOCTH. UCIIO0JIb30BaHUEM
HaxoxxaeHue BaleHTHOCTH «OLEHOYHOT0 JIUCTa»
XUMHAYECKHX 3JIEMEHTOB I10
dbopmyre.

11. | OTHOCHTEIIbHASI aTOMHAS 10.10 | [IuchbMEHHBIN KOHTPOIb
Macca. OTHOCUTENbHAs
MOJIEKYJIIpHas macca. Pemenue
3a]a4 Ha BBIUYMCIICHUE
OTHOCHUTEIILHON MOJIEKYJIIPHON
Macchl BELLECTB.

12. | MaccoBast 7051 XUMHYECKOTO 12.10 | CamooueHka ¢
JJIEMEHTA B COSAMHEHUH. UCTIOJIb30BaHUEM

«OLEHOYHOT0 JTUCTa»

13. | Pemenue 3a/a4 Ha BEIYHCIICHUE 17.10 | IIuceMeHHBII KOHTPOJIb
MacCOBOM JJ0JM XMMHYECKOTI'O
3JIeMeHTa 1o (opmyIie
COEIMHEHMUSL.

14. | dusnueckue U XUMHUYECKUE 19.10 | YcrHbIif onpoc
SBJICHUS. XUMHUYeCKast
peaxuus.

15. | Ilpu3Haku U yCIOBHS 24.10 | CamoorteHka ¢
MPOTEKaHUs XMMUYECKUX UCIIO0JIb30BaHUEM
peaKIMid. «OLEHOYHOTO JTUCTa»

16. | 3akoH coxpaHEHUs MacChI 26.10 | YcrHbIii onpoc
Bemects. M.B. JlomoHOCOB —

YUEHBIN-DHIUKIIONIEUCT.
17. | Xumuueckue ypaBHEHHS. 07.11 | Camoorenka ¢
UCTIOJIb30BaHUEM
«OLEHOYHOTO JTUCTa»
18. | Tumbl XUMHYECKUX peaKLuit 09.11 | Camoonenka ¢

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

HCIIOJIB30BaHHUEM
((OI.[CHO‘-IHOF O JIUCTa»




19.

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

14.11

CamMool1eHKa ¢
HCIIOJIb30BAHUEM
«OLEeHOYHOT O JINCTA»

20.

Kontposnbnas padota Nel o
teme «llepBoHavyanbHbIE
XUMUYECKUE TTOHSATHUSD.

16.11

Kontponbnas pabota

21.

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

MIPEIOTBPAIICHUSI.

21.11

VYcrHblii onpoc

22.

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

23.11

VYeTHBII onpoc

23.

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

28.11

CaMoo1ieHKa C
KUCIIOJIb30BAHUEM
«O1I€HOYHOI'O JIUCTa»

24,

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

30.11

IIncbMEHHBIN KOHTPOIIb

25.

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

05.12

[IpakTuyeckas pabora

26.

Bonopox — xumuueckuii
JIEMEHT U MPOCTOE BEIIECTBO.
Haxoxnenue B npupone,
CIOCOOBI TOJTYYEHUSI.

07.12

[IpakTuyeckas padora

27.

dusnyecKue 1 XUMHIECKUE
CBOMCTBA, IPUMEHEHNE
BOAOPOJA.

12.12

CamMool1ieHKa ¢
HUCIIOIb30BAHUEM
«OIEeHOYHOT0 JIUCTA)»

28.

[IpakTuueckas padorta Ne 4.

09.01

[IpakTuueckas pabora




«ITomydenne u coOupanue
BOJIOPOJIa, M3YYCHHUE €TO

CBOMCTBY.

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

30. | Ypok o6obmeHus u 19.12 CaMOOI1IeHKa C
CHCTEMATHU3aLIMN 3HAHUI HCIIOJIB30BAHUEM

«O11€eHOYHOr0 JINCTa

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

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

33. | 3akoH ABoraapo. MosspHbIi 16.01 CaMooI1IeHKa ¢
00BEM rasos. HCIIOJIE30BAHUEM

«O11€HOYHOr0 JINCTaY

34. | Pemenne 3amay Ha 18.01 CaMooI1IeHKa ¢
B3aHMMOCBS3b KOJINYECTBA HCIIOJIb30BaHUEM
BEIIECTBAa, 00BEMa U MAaCChI «OILIEHOYHOr 0 JINCTA
ra3os. PacuéTel o
XUMHYECKUM YPaBHECHUSIM.

35. | PacuéTsl Mo XUMUYECKUM 23.01 | ITuceMeHHBIN KOHTPOJIb
ypaBHeHUsAM. [Iprumenenne
3aKkoHa ABOrajapo.

36. | duzndeckue CBOMCTBA BOJIBI. 25.01 | YcrHBIH onipoc
XuMHUYecKre CBOMCTBA BOEI.

OcHoBanust. KpyroBopot Bojib!
B TIPUPO/IC.

37. | Boma xak pacTBOpHUTEIb. 30.01 | Camoornenka ¢
PactBopsl. Hackiiennsie n HMCII0JIb30BaHHUEM
HEHACBIICHHBIC PACTBOPHI. «OILIEHOYHOI 0 JIUCTa
Ponb pacTBOpOB B pupoe u B
JKM3HH YeJIOBEKa

38. | MaccoBas 1014 BellecTBa B 01.02 | [TucrMeHHBINA KOHTPOJIb

pacTBOpC. Brrunciaenus ¢
HUCIIOJIB30BaAHHUEM ITOHATHA




«MaccoBasi 10151 BeIlleCcTBa B
pacTBope».

39. | [Ipaktuueckas pabora Ne 5 06.02 | IlpakTuyeckas pabora
«[IpuroroBiieHre pacTBOPOB C
OnpeaeIEHHOMN
KOHLEHTPALHE».

40. | O0oO0IIIEHNE U CUCTEMATU3ALMS 08.02 CaMOOI1IeHKa C
3HAHUM 110 TEMaM: HCIIOJIb30BAHHEM
"KoJIn4ecTBEHHEIC OTHOIICHUS «OILICHOYHOI0 JIUCTAY
o xumuu. Boga. PactBopst"

41. | KonrponbHas padota Ne3 1o 13.02 | KontponpHas paboTa
temaMm: "KoJlmyecTBEeHHBIE
OTHOIIICHHUS 10 XuMuH. Boza.

PactBops!"

42. | Knaccudukanus 15.02 | YcrHbIi ompoc
HEOPTaHWYECKUX COCAMHCHUN.

43. | Okcumpl: cocras, 20.02 [TuchbMEHHBIN KOHTPOIbh
Kiaccuukanus,

HOoMeHKiarypa. [lonyyenue u
XHMHYCCKHE CBONCTBA
OKCHJIOB

44. | OcnoBanus. Knaccudukanus 22.02 | CamoorueHka ¢
OCHOBaHMI1: MEIOUH U HCIIOJIb30BaHHEM
HEPAaCTBOPHMEBIE OCHOBAHHUSI. «O11€eHOYHOTI0 JINCTAa
Howmenkiatypa ocHOBaHHIA.

45. | OcHoBaHus: (pusnvecKue u 27.02 | TectupoBanue
XUMHYECKHE CBOMCTBA,

CIOCOOBI OJTYYEHUS

46. | Kucnotsl: cocras, 01.03 | CamooreHka ¢
KJIaCCU(UKALINS, HCIIOJIb30BaHHEM
HOMEHKJIaTypa, Gpu3nyeckue «O11€HOYHOTO JTUCTa
CBOMCTBa

47. | KucinoTsl: XUMAYECKHAE 06.03 | CamoorueHka ¢
CBOMCTBA, CITIOCOOBI TIOJTyUCHHSI. HCIIOJIE30BAHHEM
Psig akTMBHOCTH METaJIOB «O11eHOYHOT0 JINCTa

48. | Comu (cpemaue): 09.03. | [IuceMeHHBIH KOHTPOIb

HOMEHKJIaTypa, CII0COObI
IIOJIy4€HUs1, B3aUMO/IEHCTBHE




CoJIeil ¢ MeTalIaMHu,
KHCJIOTaMU, IICI0YaMH 1
COJIsIMHA

49,

['enetnueckas CBs3b MEXKIY
KJIacCaMU HEOPraHUYECKUX
COEIUHEHUN.

13.03

CamMoolieHKa ¢
HCIIOJIb30BAHUEM
«O1IEHOYHOI'O JIUCTa»

50.

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

03.04

[TpakTrueckas pabota

51.

Brrunciienus mo ypaBHEHUSIM
XUMHYECKON peakiuu

15.03

[TuceMeHHBIN KOHTPOJIb

52.

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

20.03

CaMoo1IeHKa C
UCIOJIL30BAHUEM
«OLEeHOYHOTO JINCTA»

53.

KonTponbnas padora Ne4 no
TeMe "Baxkneniue
MIPEACTaBUTENH
HEOPraHUYeCKHX BelecT"

22.03

KonTposabnas padora

54.

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

05.04

VYeTHBI onpoc

55.

[Iepuoanueckuii 3aK0H U
[lepuonnueckas cucrema
XUMHUYECKUX d1eMeHToB [ 1.
MenneneeBa. [lepuopl,
TPYIIIIBI, TIOATPYIIIBL.
DU3NYECKUI CMBICTT HOMEPOB
TepUO/Ia U TPYIIIIHI

10.04

VYceTHBIT onpoc

56.

Crpoenune atomoB. CocTaB
aTOMHBIX siaep. M30ToIBbL.
DNEeKTPOHBI.

12.04

CamMooreHKka ¢
HCIIOJIb30BAHUEM
«O1I€HOYHOIO JIUCTa»




57. | CTpoeHune JIeKTPOHHBIX 17.04 | YcrHbIH onpoc
000109eK aTOMOB TIepBBIX 20
XUMHYECKHUX 3JIEMEHTOB
MEPUONYECKON CUCTEMBI
. 1. MenneneeBa

58. | XapakTepucTuKa XuMHYECKOTO 19.04 | CamooueHnka c
3JIEMEHTA TI0 €T0 MOJIOKEHUIO B UCIIOJIb30BaHUEM
[Tepuonuueckont cucreme /1. U. «O11€HOYHOTO JUCTa
Menneneesa.

59. | 3akoHOMEpPHOCTH U3MEHEHUS 24.04 | CamoorieHka ¢
paanyca aToOMOB XUMHUYECKUX UCTIOJIb30BaHUEM
3JIEMEHTOB, METAJUIMYECKUX H «OIIEHOYHOTO JIUCTa»
HEMETAJJTNYECKUX CBOICTB 1O
rpynmnaM U nepuoam.

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

61. | XuMuyeckas CBS3b. 03.05 CaMooI1IeHKa ¢
KoBanentnas (monsipuast u UCIIONIb30BaHUEM
HETIOJISIPHAST) CBSI3b. «O11€HOYHOTO JTUCTa
DNeKTPOOTPUIIATETLHOCTh
XUMHYCCKHUX 3JIEMEHTOB.

62. | MoHHas XuMu4uecKkasi CBS3b. 10.05 | IIuceMeHHBII KOHTPOJIb

63. | CTeneHb OKUCTICHHUS. 15.05 | YcrHbIiif onpoc

64. | OxucnurenabHO- 17.05 | CamooreHnka c
BOCCTaHOBUTEIHHBIC PEAKITUH. UCTIOJIb30BaHUEM

«OI1IEHOYHOTO JICTa»

65. | [Ipomecchbl OKuCIEeHUS U 22.05 CaMooIIeHKa ¢
BOCCTaHOBJEHUS. OKUCIUTENH UCTIOJIb30BaHUEM
Y BOCCTAaHOBUTEIIH. «O1EHOYHOTO JTUCTa»

66. | CocraBineHue ypaBHEHUI 24.05 | IlucbMeHHBINH KOHTPOJIb

OKHCIIUTCIBHO-




BOCCTAaHOBHTCIIbHBIX peaKHI/Iﬁ n
CXEM DJICKTPOHHOI'O OajaHca.

67. | Ypok o6o0menus u 29.05 CaMOOI1IeHKa C
CHCTEMaTH3aIluY 3HAHHH. UCIIOJIb30BaHUEM
«O1EHOYHOTO JIUCTAY»
68. | [IpomexxyTouHas aTTecTaius 3a 30.05 | KonTpomnwsHas pabora

Kypc XUMHUH 8 Kjacca.




INIOYPOYHOE
IINTAHUPOBAHUE

XUMUA

(HauMeHOBaHUE y4eOHON AUCLIUIUIMHBI)

9

(knacc)

[1nannpoBaHue COCTABIEHO HA OCHOBE pabouel mporpaMMbl

10 XUMHH 8-9 Ki1acchl

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

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

YMK: I'abpuensa O.C. Xumus 8 kmacc. YdaeOHUK 111 00111e00pa3oBaTeIbHBIX
opraamzanuit/ O. C. I'abpuensin, .I'. Octpoymos, C.A. CnaakoB — M.: [Ipocsemenue, 2019r.

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

KommuectBo wacoB Bcero: 68  , B Hexemo 2

Vuntens. Cemenosa Einena BukropoBHa

2023- 2024 yueOHbIii TON



KomnugectBo yacos
Ne
w/n BCET | KOHTP | MPaKT
Tema ypoka 0 onbHBI | nueck |/laTa man.| Buabl, popMbl KOHTPOIIS
e ue U3y4eHUS
pabot | pabor
bl Bl
68 4 7

1. | Ilepuoguyeckuii 3aK0H. 1 0 0 02.09 CaMooI1IeHKa ¢
[Tepronnueckast cucrema HCIIOJIb30BaHHEM
XAMHYECKUX DJIEMEHTOB «O11€eHOYHOTI0 JINCTa
. Y. Menneneena.

CrpoeHue aTOMOB.

2. | 3aKOHOMEpPHOCTH B 1 0 0 07.09 CaMooI1IeHKa ¢
W3MEHEHUU CBOMCTB HCIIOJIb30BaHHEM
XAMHYECKUX DJIEMEHTOB «O11€eHOYHOTI0 JINCTa
IIEPBBIX TPEX NEPUOOB,

KaJIusl, KaJIbIUs U X
COCIUHCHHI B COOTBETCTBUH
C TIOJIOKEHUEM B
MEePUONYECKON CUCTEME U
CTPOEHHEM aTOMOB.

3. | Kmaccudukamnms u 1 0 0 09.09 | Camoomnenka ¢
HOMEHKJIATypa HCIIOJIb30BaHHEM
HEOPTaHMYECKUX BEIIECTB. «O11€eHOYHOTI0 JINCTAa

4. | XuMHuecKue CBOMCTBa 1 0 0 14.09 | CamooreHKka ¢
BEIIECTB, OTHOCSIIUXCS K HCIIOJIE30BAHHEM
Pa3IUYHBIM KJ1accaM «O11€eHOYHOTI0 JINCTa
HEOPTaHHYECKUX
COEIUHEHMH, UX
TreHETHYECKas CBSI3b

5. | Ctpoenue BemecTBa: BUuasl | 1 0 0 16.09 | IIuceMeHHBII KOHTPOJIb
XHUMHYECKOM CBSI3U. THIIBI
KPUCTAJUIMYECKUX PELIETOK,




3aBMCHUMOCTB CBOMCTB
BELIECTBA OT THUIIA
KPUCTAIUIMYECKOU PEeIETKH

Knaccudukamnms
XUMHYECKHUX PEAKIIHH I10
Pa3IMYHBIM IMPU3HAKAM.
DK30- U SHJIOTCPMUYCCKUE
pEaKIuu, TePMOXUMUIECCKHE
ypaBHEHUSI.

21.09

VYcrHblii onpoc

ITonsTue o ckopocTu
XUMHYECKOHN PEaKILIHH.
[lonsiTHIE O TOMOTEHHBIX U
reTepOreHHBIX PEAKLIUIX.
@aKkTOpHI, BIUAIOIINAE HA
CKOpPOCTb XUMHYECKOM
peakuuu.

23.09

CamMoolieHKa ¢
HCIOJIb30BaHUEM
«O11€HOYHOTI0 JINCTa
JlaGopaTopHBIH OMBIT

OO6paTtumbie U HEOOpaTUMBIE
XUMHUYECKHE PEaKIIHil.
XuMUYecKoe paBHOBECHE.
@akTOpsI, BIUAIOIINAE HA
CMEIICHHE XUMUIECKOTO
paBHOBECHS.

28.09

CaMooI1IeHKa ¢
HCIIOJIB30BAHUEM
«O1IEHOYHOI'O JTUCTAa

OKuCIIHTEIIFHO-
BOCCTAHOBUTEJILHBIE
peaKiuu, 3EeKTPOHHBIH
0aJaHC OKHUCIIUTEIBLHO-
BOCCTAaHOBHUTEIILHOM
peaKIuu.

30.09

CamMoolieHKa ¢
HUCIIOJIb30BAHUEM
«O1IEHOYHOT O JTUCTa»

10.

CocraBneHnue ypaBHEHUI
OKHUCIIUTENLHO-
BOCCTAaHOBHUTEJIbHBIX
peaKkuuii ¢ HCII0JIb30BAHUEM
MeTOo/a dIEKTPOHHOTO
OajaHca.

05.09

IIncbMEHHBIN KOHTPOIIb

11.

Teopus dIEKTPOTUTUYECKON
JUCCOIMAIU. DJIEKTPOJIUTHI
1 HeaneKTposuThl. KaTnonsl,

07.09

YceTHBIT 0npoc;
JIaGopaTOpHBIii ONBIT




aHWOHBI. MeXaHu3M
JIFCCOIAIIAM BEIIECTB C
pa3IMYHBIMU BUJAMU
XUMHYECKOM CBSI3H.

12. | Peaknuuu HOHHOTO 0OMeEHA, 12.09 CaMOOI1IeHKa C
YCIIOBUS UX MPOTEKAHHUS. UCIIOJIb30BaHUEM
Honnsle ypaBHEHUS «O1I€HOYHOT O JIUCTa»
peakuui. JlabopaTopHbIil ONBIT

13. | XuMuueckue CBOMCTBA 14.09 | CamooleHKa ¢
KHCIIOT B CBETE UCIIOJIb30BaHUEM
MIpe/ICTaBJICHHI 00 «O1IEHOYHOT O JIHCTa»
ANEKTPOIIUTUIECKON JlaGopaTopHBIil ONBIT
JMCCOIIMAITUH.

14. | XuMuueckue CBOMCTBA 19.09 | Camoomenka c
OCHOBaHUU B CBETE UCIIOJIb30BaHUEM
MIpe/ICTaBJICHHI 00 «O1I€HOYHOT O JIHCTa»
ANEKTPOIUTUIECKON JlaGopaTopHBIil ONBIT
JUCCOLUAIUH.

15. | Xumuyeckue cBOMCTBA 21.09 | [lucbMEeHHBIN KOHTPOITh
COJIEH B CBETE
Mpe/icTaBIeHH 00
ANEKTPOIUTUIECKON
nucconuaruu. [Tonstue o
TUIPOJIU3E COJIEN.

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

17. | Ilpaktuueckas padota Nel. 28.09 | IIpaktuueckas pabota
Pemenue
AKCIIEPUMEHTATBHBIX 337a4
o TeMe
"DnexkTpoauTrYecKas
nuccoruanus"”

18. | Ypok o6o0uienus u 09.11 | Camoonenka ¢

CHUCTEMATHU3AalNU 3HAHUH 110
TeMe: BemecTBo u

HUCIIOJIb30BAHUEM
«O11€HOYHOIO JINCTa»




XUMHYCCKasd pCaKusl.

19.

KonrponsHas pabora no
TeMe: BemecTBo u
XMMHUYECKAst PEaKIIHsL.

11.11

KonTposabnas padora

20.

OO0mas xapakTepucTuKa
rajioreHoB. CTpoeHue u
¢du3nveckre CBONCTBA
MPOCTHIX BEIIECTB —
rajoreHoB.

16.11

VYcerHblit onpoc

21.

Xnoposogopoxn. ConsHas
KHCJIOTA, XMMUUYECKHE
CBOMCTBA, IIOJIy4CHHUE,
npuMeHeHne. KauectBeHHas
peakuys Ha XJIOPUI-UOHBI.

18.11

CaMooI1IeHKa ¢
HCIIOJIb30BAHUEM
«O1IEHOYHOI'O JIUCTa»

22.

duznonorudyeckoe aeicTere
XJI0pa U XJOPOBOJIOPO/Ia HA
OpraHu3M YeJIOBEKa.
Baxneiimme Xn0puasl U UxX
HAXO0XJECHUE B IPUPOJIE.

23.11

TectupoBanue

23.

ITpakTuyeckas pabora Ne2.
ITony4yenue cosssHON
KHUCJIOTBI, U3y4YEHHE €€
CBOMCTB.

25.11

[IpakTuyeckas pabora

24,

OO01mas xapakTepucTHKa
aneMeHTOB VIA-rpynmsl.
Oco6eHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIE
CTETIEHU OKUCIICHUSI.

30.11

VYceTHBII onpoc

25.

CtpoeHue u CBOMCTBa
MPOCTHIX BEIIECTB —
KHCIIOPO/1a U CEpHI.
AnnoTponHsie
MoauUKaIH.

02.12

VYeTHbII onpoc

26.

CepoBoopo/1, CTpoeHue,
C];)I/ISI/I'-IGCKI/IG U XUMHUYCCKHUEC

07.12

CamMooreHKa ¢
HUCIOJIb30BaHUEM




cBoiicTBa. OKCUIBI CEPBI KaK
MPEACTABUTENHN KUCIOTHBIX
OKCHJIOB.

«OILEeHOYHOT0 JIUCTaY»

217.

Cepnas kuciora,
¢bu3znuecKkrue 1 XuMHUYeCKHe
cBorictBa. Conu cepHoi
KHCIIOTBI, KAUeCTBEHHAs
peaxius Ha CyIb(aT-HoH.
IIpumeHeHue cepHOU
KHMCJIOTBHI.

09.12

VYcrHblii onpoc

28.

[IpomblneHHbIN c1oco0

MOJIYYECHUSI CEPHOM KUCIIOTBI.

Pemenue 3amay Ha
HaxX0XICHUC MacCOBOH JOJIHN
BbIXOJa MPOAYKTA pCaKIUU

14.12

CaMoo1IeHKa C
KUCIIOJIb30BAHUEM
«O1I€HOYHOI' O JIUCTa»

29.

Haxoxnenue cepol u eé
COEAMHEHHI B IIPUPOJIE.
XHUMUYECKOE 3arpsi3HEHUE
OKpY’Karollen cpebl
COEIUHEHUSIMHU CEPbI
(KUCIOTHBIC AOXKIHU,
3arpsi3HEHUE BO3/1yXa U
BOJIOEMOB)

16.12

[IuceMeHHBIN KOHTPOJIb

30.

OO6m1ast XxapakTepucTrKa
AIEeMEHTOB VA-TpYIIIBL.
A30T, pacipocTpaHeHue B
npupoae, GpuzndecKue u
XHMHYECKHE CBOMCTBA.
Kpyrosopor azora B
MIPHUPO/IC.

21.12

CaMooI1IeHKa C
HCIIOJIE30BAHUEM
«O11€HOYHOr0 JTUCTaY

31.

AMMHuak, ero puznuecKue u
XHMHYECKHE CBOMCTBA,
MOJIy4YeHUE U IPUMEHEHUE.
Coan aMMOHHS.

23.12

YceTHBII onpoc

32.

[IpakTuueckas pabora Ne3.
[Tonyuenne ammuaxka,

11.01

[IpakTuueckas pabora




W3YyYEHHUE €ro CBOMCTB.

33.

A3oTHasg KHUciaoTa, e€
¢busnvecKne 1 XUMHUECKUE
cBoiicTBa. Hutparsl.

13.01

CaMooI11eHKa C
KUCIIOJIb30BAHUEM
«O1EHOYHOr0 JIUCTa

34.

Hcnons3oBannre HUTPATOB U
COJIEHd aMMOHUS B Ka4eCTBE
MUHEPAIbHBIX YI0OpEHHIA.
XUMHUYECKOE 3arpsA3HEHUE
OKPY>KaIOILEH Cpebl
COECMHEHUSAMHU a30Ta.

18.01

CaMooI1IeHKa C
UCHOJIL30BAHHUEM
«OLEeHOYHOT O JINCTA»

35.

docdop, annoTponHbie
moaudukammu gocdopa,
(1)I/I3I/I‘-IGCKI/16 U XUMHUYCCKHUC
CBOMCTBA.

20.01

VYceTHBII onpoc

36.

Oxcun dpochopa(V) u
dhochopHas kuciora,
¢buznvyecKne 1 XUMHUECKUE
CBOMCTBA, NIOJIy4CHHE.
Hcnonbs3oBanue ¢pocdaTos B
Ka4yecTBE MUHEPATbHBIX
yIoOpeHuit.

25.01

[TucbMeHHBIN KOHTPOJIb

37.

VYrnepona, auioTpOINIHbIE
MoauUKaIuy,
pacmpocTpaHeHue B
npupoae, Gpuznyeckue u
XHMHYECKHE CBOMCTBA.
AncopOuus.

27.01

YeTHBIT onpoc

38.

Oxcuppl yriepona, ux
¢bu3znueckrue 1 XuMHU4YeCcKHe
CBOMCTBA, OJIyYEHUE U
npuMeHeHue. [IpakTnueckas
pabota Ne4. [Tonyuyenue
YTJIEKUCIIOTO Ta3a.
KauecTBeHHas peakuus Ha
KapOOHAT-MOH.

0.5

01.02

[IpakTuyeckas pabora




39.

VronsHas KUCI0Ta U €€
COJIM, UX (PU3HYECKHUE U
XUMHUYECKHE CBOMCTBA,
MOJIy4YeHUE U IPUMEHEHUE.
KauectBennas peakuus Ha
KapOOHAaT-HOHBI.

03.02

CamMool1eHKa ¢
HCIIOJIb30BAHUEM
«O1IEHOYHOI'O JIUCTAa»

40.

[lepBoHaUYaIbHBIC TIOHATHUS
00 OpraHMYECKUX BEIIECTBAX
KaK 0 COCIUHCHUAX
yriiepoaa. Ix cocrtas u
XUMHUYECKOE CTPOCHHE.

08.02

CamMoolieHKa ¢
HCIIOJIb30BAHUEM
«O1IEHOYHOI'O JIUCTa»

41.

[MTousTHE 0 OUOIOTUYECKU
Ba)KHBIX BEIIECTBAX: KHPaX,
Oenkax, yrieBoaax — M uX
POJIH B KH3HH YCIIOBEKA.

10.02

YcrHbIit onpoc

42.

Kpemnuii, ero ¢pusznueckue u
XAMUYECKHE CBOKMCTBA,
MOJIy4eHUe U PUMEHEHHE.
CoenuHeHus KpeMHUS B
npupoje.Baxkuenmue
CTPOUTETHHBIC MaTePUAIIBI:
KepaMHKa, CTEKJIO, [IEMEHT,
0eToH, JKel1e300€TOH.

15.02

CaMooI1IeHKa ¢
HCIIOJIB30BAHUEM
«O1IEHOYHOI'O JTUCTAa

43.

O6mue npencrasiexus 00
okcune kpemuus(IV) u
KPEMHMEBOU KUCIIOTE.
CuJIMKaThl, UX
HCIOJIb30BAaHUE B OBITY,
MEUITIHE,
MIPOMBIIIIJICHHOCTH.

17.02

CaMooI11eHKa ¢
UCHOJIL30BAaHHUEM
«OLEeHOYHOTO JINCTAY

44,

[TpakTuueckas paGora Ne 5.
Pemenne
IKCIIEPUMEHTATBHBIX 337a4
o Teme «Baxneiimme
HEMETaJTBI U X
COEIMHEHUS»

22.02

[IpakTuyeckas padora

45,

Ypok 060011eHus u

24.02

CaMool1ieHKa ¢




CUCTEMAaTH3alliU 3HaHUH 110
TeMe: HeMmeraiuiel 1 ux
COEIUHEHMUS.

HCITIOJIB30BaHHUEM
«O11€HOYHOT0 JINCTa

46.

KonTponbnas pabota no
teme: Hemeransl u ux
COETMHEHUSI.

01.03

Kontponbnas pabota

47.

OOm1ast xapaKTepUCTHKA
XUMHAYECKHUX 3JIEMEHTOB —
METaJUIOB Ha OCHOBAHUU MX
IIOJIOKEHHUS B
NepUOINYECKOl cucteme
XUMHUYECKHX 3JIEMEHTOB

. . MenneneeBa u
cTpoeHust aroMoB. CTpoeHue
METAaJUIOB.

03.03

CaMooI1IeHKa C
UCHOJIL30BAHHEM
«OLEeHOYHOT 0 JINCTA»

48.

DNEeKTPOXUMUYECKUN P
HaAMpPsHKEHUH METaJlIoB.
Ou3nyecKkue 1 XUMHUIECKHE
CBOICTBa METAJLJIOB.

09.03

YcrHbIit onpoc

49,

OO6mme crmocoOb! MOTyYeHUs
MeTtaiioB. [loaarne o
KOpPPO3UH METAIIOB U
OCHOBHEIE CIIOCOOBI 3aIIMTEI
OT KOPPO3UHU.

10.03

CaMoOoI1IeHKa C
HCITOJIE30BAHUEM
«O11€HOYHOr0 JTUCTaY

50.

Cnnasel (cTanb, 4YyTyH,
TIOpaIFOMUHUIN, OpOH3a) U
UX IPUMEHEHHE B OBITY U
IIPOMBIIIJIEHHOCTH.

15.03

[TuceMeHHBIN KOHTPOJIb

51.

[Ileno4ynble METAIIBI.
Haxoxnenue B mpupoze.
Ouznyeckue 1 XUMHUIECKHE
CBOICTBa (HA IpUMEPE
HATpUSL U KaJIus).

17.03

CamMoolieHKa ¢
HUCIIOTB30BAHUEM
«OIEeHOYHOT0 JIUCTAaY

52.

Okcuabl ¥ THAPOKCUIBI
HATpHUs U KaJIusl.
[IpumeHeHne menoYHbIX

22.03

IIncbMEHHBIN KOHTPOIIb




METAJUIOB U UX COEOUHEHUMN.

53. | llenouHo3eMebHbBIC 0 24.03 | CamooricHKa ¢
Mertasuibl. HaxoxaeHue B HCIT0JIb30BaHUEM
npupojie. Puznyeckue u «O1EHOYHOTO JINCTAY
XHMHYECKHE CBOMCTBA
MAarHMs U KaJIbITUs.

54. | Baxxuerme coeIMHCHHS 0 05.04 | CamooricHKa ¢
KaNbIus (OKCHUI, TUIPOKCHUI, HCIT0JIb30BaHUEM
COJIN). «OILICHOYHOI 0 JTUCTAY

55. | 2KécTkoCcTh BOBI U CIOCOOEI 0.5 07.04 CaMooI1IeHKa ¢
€€ yCTpaHEHHS. HCTI0JIb30BAaHUEM
[IpakTuueckas pabora Ne6. «O1I€HOYHOr 0 JIUCTa»
JKécTKOCTh BOJIBI M METOIbI
€€ yCTpaHEeHHUs

56. | Beruncnenus no 0 12.04 CaMooI1IeHKa ¢
YpaBHEHUSAM XUMHUYECKUX HCIIOJIb30BaHHEM
peakuuii, €ciii OJUH U3 «O11€HOYHOTO JTUCTa
peareHTOoB JIaH B BUJIC
BOJIHOT'O PacTBOpA C
HU3BECTHOM MacCOBOM JIOJICH.

57. | Amomunuii. [Tonoxenue B 0 14.04 | IIpakTuueckas paboTa
MIEPUOAUYECKON CUCTEME
XUMHYECKHUX DJIEMEHTOB
J1. 1. Menneneesa, CTpoeHHE
aroma. Haxoxenue B
npupone. Puzndeckue u
XUMHUYECKHUE CBOKCTBA.

58. | AM(oTepHbIe cBOICTBa 0 19.04 | CamooreHKa ¢
OKCHJIa ¥ THJIPOKCH/IA HCII0JIb30BaHHEM
AJTFOMUHHSL. «OI1ICHOYHOTO JTUCTAa

59. | XKenezo. [Tonoxenue B 0 21.04 | TectupoBaHue

IIEPUOJUYECKON CUCTEME
XUMHUYECKHX 3JIEMEHTOB
. 1. MenneneeBa, CTpoeHUE




atoma. Haxoxxnenue B
npupojie. Puznyeckue u
XHUMHUYECKHE CBOUCTBA.

60.

OKcuibl, THIPOKCUIBI U
conu xene3a(ll) n
xene3a(Ill).

26.04

[T1ChbMEHHBIN KOHTPOJIb

61.

[TpakTuyeckas padora Ne 7.
Pemenue
IKCIIEPUMEHTAILHBIX 3374
o Teme «Baxknenmnine
METAJIbI U UX COEIUHEHUS)

28.04

[IpakTuueckas padbora

62.

[IpaxTuueckas padora Ne 8.
Pacnio3naBanue
HCOPraHNYCCKUX BCIICCTB C
IIOMOIIIBKO KAYCCTBCHHBIX
peaKIuii Ha HOHBI.

03.05

[IpakTuueckas pabora

63.

Pemenue 3aiau Ha
BBIUYHCIICHUS 110 YPaBHEHUSAM
XUMHUYECKUX PEAKLUH, €CIIH
OJIMH U3 PEareHTOB J]aH B
M30BITKE W COJIEPIKUT
IIPUMECH; MacCOBOM 10U
BBIXOZa IPOJIyKTa peaKkLuu

05.05

CaMooI1IeHKa ¢
HCIIOIb30BAHUEM
«O1IEHOYHOIO JIUCTAa»

64.

Ypok 0600611eHusS 1
CHCTEMaTH3aIny 3HAaHUH 110
TeMe: MeTtamisl 1 ux
COCIUHCHHS.

10.05

CaMoOoI1IeHKa C
HCIIOJIb30BAHUEM
«O1I€HOYHOI'O JIUCTAa»

65.

KonTponpHas pabota mo
TeMe: MeTaJuibl U X
COETUHEHUS.

12.05

KonTtponbHas padora

66.

BemectBa u marepuasl B
MOBCEIHEBHOM KM3HHU
YyeJoBeKa. XUMUS U
310poBbe. besomacHoe
HCIIOJIb30BaHUE BEIISCTB U
XMMHYECKUX PEAKIUH B

17.05

VYeTHbII onpoc




OBITY.

67.

OCHOBBI 3KOJIOTHYECKOM
IPAMOTHOCTH. XUMUYECKOE
3arpsi3HEHUE OKpYKaroLeit
cpensl. Ponb xumun B
PELICHNHU YKOJIOTUYECKUX
pooJeM.

19.05

VYeTHbII onpoc

68.

Wrtorosas arrecranus 1mo
XUMHUU 332 KypC OCHOBHOU
IIKOJIBI

24.05

KonTponbnas padora




