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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma Mo XMMHUHM HAa YpPOBHE OCHOBHOTO OOILIEro 0Opa3oBaHMs COCTaBJCHA Ha
OCHOBE TpeOOBaHMI K pe3ynbTaTaM OCBOCHMsS OCHOBHOM 00pa3oBaTelbHON MpOrpamMMbl
OCHOBHOTO o001ero oOpaszoBanusi, npencraBiceHabix B I'OC OO0, a Takke Ha OCHOBE
¢benepanbHOil paboueil mporpaMmbl BOCIUTaHHS U € Y4ETOM KOHIENLMHU MpenoJaBaHUs
y4eOHOro npenmera «XuMus» B 00pa3oBaTeNIbHBIX opranu3anusax Poccuiickoit dexepanuu.

[Iporpamma mo XxumuM Ja€T MpEICTAaBICHHE O LEsAX, oOIIel cTpaTeruu o0ydeHwus,
BOCIIMTAHMSI U Pa3BUTHA OOy4yarOUIMXCA CPEACTBAMHM y4e€OHOrO IpeaMeTa, yCTaHABIMBACT
o0s13aTeNIbHOE IPEMETHOE COZep KaHue, MpeyCMaTpUBAeT paclipe/ielIeHue ero Mo Kiaccam
U CTPYKTYpUpPOBaHHE II0 pa3fejiaM M TeMaM I[pOorpaMMbl IO XHMHH, OIpPEAEISAET
KOJIMYECTBEHHBIE W KAYECTBCHHBIC XAPAKTEPUCTHKM COACPXKAHMSA, PEKOMEHIYEMYIO
MIOCJIEZI0BATEIBHOCTh U3YYEHUSI XUMUU C YUETOM MEXKIPEIMETHBIX U BHYTPUIPEIMETHBIX
CBsI3€H, JIOTMKH y4eOHOro Mpoliecca, BO3pacTHBIX 0COOEHHOCTEH 00y4daroluxcs, onpeenser
BO3MOXXHOCTH IpEAMETa JUIsl peain3allud TpeOOBAHUN K pe3ysibTaTaM OCBOEHMSI OCHOBHOM
o0pa3oBaTeNbHOW NPOTrpaMMbl Ha YPOBHE OCHOBHOIO OOLIero oOpa3oBaHUs, a TaKxke
TpeOOBaHMI K pe3yibTaTaM OOY4YeHHs XMMHU Ha YPOBHE IIeNiell M3y4eHHs IpeaMeTa U
OCHOBHBIX BHUJIOB Y4eOHO-IIO3HABAaTEIbHON JEATENBHOCTH OO0YYaroLIerocs IO OCBOEHUIO
y4eOHOTO CO/IepIKaHMSL.

3HaHUe XUMUH CIIY>)KUT OCHOBOM /17151 (POPMUPOBAHUS MUPOBO33pEHHs 00ydaroIIerocs,
€ro MpeCTaBICHUN O MaTepUAIbHOM €IMHCTBE MHpPa, BAXKHYIO POJIb HTPAIOT POPMHUPYEMbIE
XUMHUEH TpeJCTaBIeHUs] O B3aMMOIPEBPAIICHUAX HSHEPIUM U 00 HSBOJIIOLMHU BELIECTB B
MIPUPOJE, O MYTAX PELIEHUsS INI00ATBHBIX MPOOJIEM YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA —
CBIPDbEBOM, DHEPreTHYeCKOM, MUIIEBOM U SKOJIOTMYECKOH Oe30macHOCTH, mpolieM
3/IpaBOOXpaHEHHUSI.

N3yuenune xumuu:

CHOCOOCTBYET peaau3allid BO3MOXHOCTEH i caMOpa3BUTHS U (opMHUpOBaHUS
KYJIBTYpBI IMYHOCTH, €€ 0011eH 1 HyHKIIMOHATIBHON IPaMOTHOCTH;

BHOCUT BKJIaJ B (QOPMHUPOBAHMUE MBIIUIEHUS M TBOPUYECKHUX CIIOCOOHOCTEN
o0yyJaromuxcs, HaBbIKOB UX CAMOCTOSITENIbHON y4eOHOM esITeIbHOCTH, SKCIIEPUMEHTAIbHBIX
U HCCIENOBAaTEIbCKUX YMEHHUI, HEOOXOOUMBIX KaK B TIOBCEJHEBHOM >XM3HM, TaKk U B
po¢ecCUOHATILHOMN 1eATEIbHOCTH;

3HAKOMUT CO CNEeUU(PUKON HAyYHOrO MBIIUIEHUS, 3aKJIabIBAET OCHOBBI I[E€JIOCTHOI'O
B3IJIJa HA €OUHCTBO IIPUPOJBI M UEJOBEKAa, SBJISAETCS OTBETCTBEHHBIM JTallOM B
(hOpMHPOBAHUU €CTECTBEHHO-HAYYHOW IPaMOTHOCTH O0yYaroIINXCs;

CIOCOOCTBYET (POPMUPOBAHHIO LIEHHOCTHOI'O OTHOIIEHUS K €CTECTBEHHO-HAyYHBIM
3HaHUSAM, K TIPUPOJE, K YEIOBEKY, BHOCHUT CBOM BKJIaJ B SKOJIOrMUecKoe oOpa3zoBaHHE
00yUaroIuxcs.

JlanHble HanpaBieHUs! B 00Y4eHUH XUMUU 00€CIIeUnBAIOTCs CIEMPUKON comepx aHms
y4eOHOro IMpeaMeTa, KOTOPBIM SBISETCS IMeJarornyeckd aJanTHPOBAHHBIM OTPa)KeHHEM
0a30BOI HAyKN XMMUU Ha ONPEEIEHHOM 3Tare e€ pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOT'O OOIIET0 00pa30BaHMs OPHEHTHUPOBAH Ha OCBOCHUE
00y4aroIMMUCS CUCTEMBI TIEPBOHAYATIBHBIX MOHATUIH XUMHUH, OCHOB HEOPraHNYECKONH XUMHH
U HEKOTOPBIX OTAEIBHBIX 3HAYMMBbIX TOHATHI OPraHU4eCKOW XUMHUH.

CtpykTypa coaep:kaHHs MPOrpaMMbl IO XUMUHU CHOPMUPOBAHA HA OCHOBE CUCTEMHOT'O
noaxoja K e€ uzydeHuro. ComepxaHue CKIAAbIBAETCA U3 CUCTEMBI NMOHATHI O XMMHUYECKOM
9JIEMEHTE M BELECTBE M CUCTEMBbl MOHATUH O XMMHYECKOH peakuuu. OOGe 3TH CHUCTEMBbI



CTPYKTYPHO OPraHM30BaHbl 110 IPUHLHUITY [1OCJIEI0BATENLHOIO Pa3BUTUS 3HAHUN HA OCHOBE
TEOPETUYECKHUX IIPEICTAaBICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona /[. . MenneneeBa kak OCHOBHOI'O 3aKOHA XUMHH;

— Y4YEHMsI O CTPOEHMH aTOMa U XMMHUYECKOH CBSI3U;

— MPEICTaBJICHUH 00 JIEKTPOIUTUYECKOM JUCCOIMALMY BELIECTB B PaCTBOpaXx.

Teopernueckne 3HaHMSI paccMaTpPUBAIOTCS HA OCHOBE SMIIMPUYECKH MOJIYYEHHBIX U
OCMBICJIEHHBIX (DAKTOB, Pa3BUBAIOTCS IOCIENOBATEIbHO OT OJHOIO YPOBHA K JpYyromy,
BBIMOJHASA (YHKIMKA OOBSICHEHUS M MPOTHO3UPOBAHUS CBOMCTB, CTPOCHHUS U BO3MOXKHOCTEH
IIPAKTUYECKOr0 IPUMEHEHNUS U MOJYy4YEHHS U3y4aeMbIX BEILECTB.

OcBoeHmne MPOrpaMMbl IO XUMHH CIIOCOOCTBYET (DOPMHPOBAHUIO TPEACTABICHUS O
XMMHMYECKON COCTABIIAIOIIEH HAay4YHOM KApTHUHBI MHpa B JIOTHKE €€ CUCTEMHOM IPUPOABI,
LIEHHOCTHOT'O OTHOILIEHUS K HAay4dHOMY 3HAHMIO M METOJAaM II03HaHUs B Hayke. M3yueHue
XMUMUU TPOMCXOJUT C NPUBJIEUYCHUEM 3HAHUM M3 paHee HM3YYEHHBIX Y4YEOHBIX IMPEIMETOB:
«Okpyxaromuid Mup», «buonorus. 5—7 knaccsl» u «dusuka. 7 kiace.

[Ipu u3yyeHun XMMUU IPOUCXOIUT (GOPMHUPOBAHUE 3HAHUI OCHOB XMMHUUYECKON HayKU
KaK 00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHMSI, MPAKTUIECKOMN JEATEIILHOCTH YEIOBEKa M KaK
OJTHOTO M3 KOMIIOHEHTOB MMPOBOH KyJbTYpbl. 3ajaya y4eOHOro IpeaMeTa COCTOUT B
(OpPMHUPOBAHNUN CUCTEMBI XMMUYECKUX 3HAHUH — BOXHEWINX (PAKTOB, MOHATHI, 3aKOHOB U
TEOPETUYECKUX IOJIOKEHUM, TOCTYMHBIX OOO0OIIEHUI MHUPOBO33PEHUYECKOI0 XapakTepa,
s3plKa HayKH, B IPUOOLIEHUU K HAYYHBIM METOJaM IO3HAHUS MPU U3yYEHUU BEUIECTB U
XUMHUYECKUX peakuui, B (HOpMUPOBAHMM M PA3BUTUM II03HABATENIBHBIX YMEHUH M HX
NPUMEHEHUH B Yy4eOHO-IIO3HABATEIIbHOM M y4e€OHO-HCCIIEI0BATEIbCKON JESITEIbHOCTH,
OCBOEGHMH IpaBUJI O€30M1aCHOr0 0OpaIlleHus C BELIECTBAMU B TOBCEITHEBHON JKHU3HHU.

[Ipn n3ydeHun XMMHHM HAa YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs Ba)kKHOE 3HaUEHUE
puoOpenu Takue e, Kak:

—  (opMupoBaHME  HHTEUIEKTYaJIbHO  DPAa3BUTOM  JMYHOCTH, TOTOBOM K
caM000pa30BaHMIO, COTPYAHUYECTBY, CAMOCTOSATEIbHOMY MPUHATHIO pEIIeHHUH, CIIOCOOHOM
a/1anTHPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBHSIM JKU3HU;

— HAalpaBJIEHHOCTh OOyuYeHHMs] Ha CHCTeMaTHdecKoe MNpuoOiieHne oOyyaromuxcs K
CaMOCTOSITEJIbHOM ~ MO3HABAaTEJIIbHON  JIEATEJIbHOCTH, HAy4yHbIM METOJaM  IO3HaHuS,
(OopMHUPYIOLIUM MOTHBALIMIO U PAa3BUTHE CIOCOOHOCTEHN K XUMHH;

— oOecrieyeHne YCIOBUMN, CIIOCOOCTBYIOIIMX HMPUOOPETEHUIO OOYYAIOIIMMHUCS OIBITa
pa3HO0Opa3HOM NesITeIbHOCTH, TO3HAHNUS U CAMOIIO3HAHUS, KITFOUEBBIX HaBBIKOB (KJIFOUEBBIX
KOMITETEHIIHH ), UMEIOIINX YHUBEPCAIbHOE 3HAaUEHHE IS Pa3IMUHbIX BUJOB JI€ATEIbHOCTH;

— (opmupoBaHHe 00IIeH (YHKIIMOHATBHON M €CTECTBEHHO-HAyYHOW IPaMOTHOCTH, B
TOM 4YHCIIeé YMEHHl OOBSCHATH U OLEHUBATH SBIIEHUS OKPYXKAIOLIETO MHpa, HCHOJIb3Ys
3HaHUS U OTBIT, MOJYYSHHBIE ITPU N3YUYEHUH XUMUHU, TPUMEHATh UX MIPU PeLIeHUH IpobieM B
ITOBCETHEBHOM KU3HH U TPYJIOBOH JESTEIBHOCTH;

— (QopmupoBaHue y O0O0yYarOUMXCSd T'YMAHUCTHUECKUX OTHOIIEHHWH, MOHUMAaHUs
LEHHOCTH XUMUYECKUX 3HAHUH ISl BBIPAOOTKH HKOJIOTMYECKHU 11eJIeCO00pa3HOro MOBEACHUS
B OBITY M TPYJIOBOH JEATEIHHOCTH B LEJAX COXPAHEHHs] CBOETO 3JI0POBbSl U OKpY’Karomien
MIPUPOJTHOM CPEJIbI;

— Dpa3BUTHE MOTUBAIMM K OOY4YEHMIO, CIOCOOHOCTEH K CaMOKOHTpPOJIIO U
CaMOBOCIIUTAHUIO HAa OCHOBE YCBOEGHMS OOIIEYEIOBEUYECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HaHHOMY BBIOOPY MPOQUIIS U HANIPABICHHOCTHU JaJIbHEUIIEr0 00yYeHHUSI.



OO11ee 9ncIo 4acoB, OTBENEHHBIX I U3YYCHUS XMMHH Ha YPOBHE OCHOBHOT'O OOIIETO
oOpasoBanus, coctaBisgeT 136 yacoB: B 8 kinacce — 68 yacoB (2 vaca B Heen0), B 9 kiacce —
68 yacoB (2 yaca B HEJIEIIO).



COJAEP/KAHUE OBYYEHUA

8 KVIACC

IlepBoHaya/ibHbIE XUMHYECKHE TOHATHS

IIpeamer xumun. Pone XMMHUM B JKHU3HM 4Ye€lIOBEKa. XUMHUsA B cUCTeMe Hayk. Tena u
BeniecTBa. PU3nMYECKUE CBOMCTBA BelIECTB. ArperatHoe cocrosiHue BeuniecTs. llonsatue o
METO/ax MO3HAHMs B XMMUU. UncThie BemecTBa U cMecu. CrocoObl pa3/ieneHus: CMeceil.

ATOoMBI M MOJIEKYNBl. XUMHYECKHE 3JI€MEHTBl. CHMBOJIBI XMMHYECKUX DJIEMEHTOB.
[IpocTeie u cil0KHbBIE BEllECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumnueckass Qopmysa. BaneHTHOCT aTOMOB XHMMYECKMX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBAa cocraBa BemecTB. OTHOcUTeNbHas aroMmHass Macca. OTHocUTenbHas
MOJIEKYJIsIpHas Macca. MaccoBasi 10J11 XUMUYECKOIO 2JIEMEHTa B COCJUHEHHH.

KomnuectBo BemecTBa. Monbs. MonsipHas macca. B3auMOCBsI3b KOJIMYECTBA, MAacChl U
qucia CTPYKTYPHBIX €AMHUI] BelecTBa. Pacu€rsl mo popmysiaM XUMHUYECKUX COETUHEHUH.

Ou3nyeckue U XUMUYECKUE SIBICHUs. XHUMUYECKas peakuus U e€ MpU3HAKU. 3aKOH
COXpAaHEHMsI MaccChl BeEIECTB. XHMMHUYecKHe YypaBHeHus. Kiaccudukanus XUMHYECKHX
peakiuii (CoeuHEeHus, Pa3I0KEHU, 3aMEIICHHS, OOMEHa).

Xumuueckuii 3xcnepumenm:

3HaKOMCTBO C XMMUYECKOH MOCYI0M, TpaBUiIaMu paboThl B Ja00paTOpuu U MpuéMamMu
oOparieHus ¢ 1a00paTOPHBIM 000PYIOBaHHEM, U3yYEHHUE U ONKMCaHue (PU3HMUECKUX CBOWCTB
00pa3IoB HEOPraHWYECKUX BEIIECTB, HaOmroneHue (u3ndYeckux (TUIaBICHUE BOCKA, TasHUE
Jb/1a, pacCTUpaHHE caxapa B CTYIKe, KUIIEHUE U KOH/EHCAlUs BObI) U XMMUYECKUX (TOpeHHE
CBEYH, MPOKAJIUBAHUE MEIHOW MPOBOJIOKU, B3aUMOJCHCTBHUE Mejla C KUCIOTOW) SIBJICHHIA,
HaOJII0ZICHHe W ONMCAaHUE NPU3HAKOB IPOTEKAHMsI XHMMHUYECKHUX peakuuil (pasioxeHue
caxapa, B3aMMOJICICTBHE CEPHON KHUCIOTHI C XJOPUAOM Oapusi, pasjoKeHHE TUAPOKCUAA
menau (1) mpu HarpeBanum, B3auMo/ielicTBUe xkene3a ¢ pactBopoM coiu menu (I1), uzyuenue
CIOCOOOB pa3zielieHHusl CMeceil: ¢ TOMOIIbI0 MarHuTa, (QUIbTPOBaHHE, BBITapUBAHUE,
TUCTUIUIALMS, XpoMmarorpadus, NpoBelIeHUE OYUCTKUM MOBAPEHHOM coyin, HAONIOJeHHE U
ONMCaHUE PE3YJbTATOB MPOBEACHUS ONBITA, WIUTIOCTPUPYIOIIETO 3aKOH COXPAHEHHs] Macchl,
co3JlaHNe MoJiesiel MOJIEKYI (IIapOCTEePKHEBBIX).

Baneiiue npeacraBuTe/ M HEOPraHNYeCKMX BellecTB

Boznyx — cmech razos. CocraB Bo3ayxa. Kucimopon — a1eMeHT M IpoCcTOe BEUIECTBO.
Haxoxxnenune kucinopoma B Tpupoje, (U3MUECKHe W XUMHUYECKHE CBOWCTBA (peakiiuu
ropenusi). Oxcuapl. Ilpumenenune xkucnopona. CrocoObl MOJNydyeHHs KHUCIOpOAa B
naboparopun U npombinieHHocTH. KpyroBopor kucimoposa B mpupoge. O30H —
AJUIOTPONHAA MOIUPHUKALMS KUCIOPOAA.

TennoBoit 3¢ ¢deKkT XUMHUYECKON peakluu, TEPMOXHUMHYECKHE YypaBHEHUS, 5K30- U
SHAOTEPMHUUYECKHE DPEAKIUHU. TOIUIMBO: Yrojib M METaH. 3arps3HEHUE BO3/yXa, YCHUIICHHE
MapHUKOBOTo 3¢ (deKTa, pa3pylieHrne 030HOBOTO CIIOSL.

Bonopon — anemeHT M mpoctoe BeniecTBo. HaxokneHue Bomopoaa B IHPHUPOAE,
¢du3nyecKkre U XUMHUYEeCKHe CBOMCTBA, MPUMEHEHHE, CIIOCO0BI ofryueHus. Kucinotel u conu.

MonsipHbiii 00BEM Ta30B. PacuéThl M0 XUMUYECKUM ypaBHEHUSIM.

dusnueckue cpoiicTBa BoAbl. Boma kak pactBopurens. PactBopsl. HacelmieHHble n
HEHaCBILIECHHBIE PAacTBOPHI. PacTBOpuMOCTh BeniecTB B Boje. MaccoBasi J0Jisl BELIECTBA B
pacTBope. XuMHU4YECKHe CBOMCTBA BOABL. OCHOBaHUsA. Poiib pacTBOPOB B MIPUPOJE U B )KU3HU
yenoBeka. KpyroBopor Bozbl B npupojie. 3arpsA3HeHUe NPUPOAHbIX BoA. OXpaHa M O4YMCTKA
MIPUPOIHBIX BOJ.



Knaccudukanus neoprannvecknx coemauneHuid. Oxcuapl. Kitaccupukanus OKCHIIOB:
cosieoOpazyromue (OCHOBHBIC, KHCJIOTHBIE, aM(pOTEepHbIE) H  HECOJICOOpa3yroIIHe.
Homenxiarypa okcunoB. dusudyeckne M XUMUYECKHE CBOWCTBAa OKCHUIOB. llosydenwue
OKCHU/JIOB.

OcHoBanus. Knaccudukanus OCHOBaHWN: MIENOYM W HEPACTBOPUMEBIC OCHOBAHHUS.
Homenkiarypa ocHoBanuii. dusnyeckue U XUMHUYECKUE CBOWCTBA OoCHOBaHUMU. llonydeHnue
OCHOBaHUM.

Kucnorel. Knaccubpukamuss xucimor. Homenkmarypa xucinor. dusmdeckue u
XMMHYECKHE cBoMcTBa KHUCIOT. Psn akruBHOcTM MetaiuioB H. H. bekeroa. Ilomyuenne
KHCJIOT.

Comu. Homenknatypa cosieil. @uznueckue U XuMuieckue cBoiictpa coieid. [lonyuenue
COJIEH.

['eneTnueckas cBsI3b MEKy KJIaCCAMU HEOPTAaHUYECKUX COCIMHEHUM.

Xumuueckuii 3xcnepumenm:

Ka4eCTBEHHOE OMNPEACIICHUE COAEPKAHUSA KHUCIOpOJa B BO3JAYyXe, IMOJyYCHHE,
coOupaHue, pacrio3HaBaHUE U U3yUYEHUE CBOWCTB KUCIOPO/a, HAOII0IeHNEe B3aUMOICHCTBUS
BEILIECTB C KHCIIOPOJOM M YCJIOBHUSI BO3HHUKHOBEHMSI M TPEKpaIlEHUs TropeHus (mokapa),
O3HAaKOMJIEHHE C O0pa3llaMH OKCHUJOB U OMHCAHHME WX CBOWCTB, MOJy4YeHHE, coOupaHue,
pacro3HaBaHUE M U3Y4YCHHE CBOMCTB BOJOpoAa (TOpEeHHE), B3aUMOJCHCTBHE BOJOpPOAA C
okcugoMm Meau (1) (Bo3MOXKHO MCIOJIb30BAaHUE BHICOMATEpPHAIOB), HaOMt0IeHHEe 00pa3IioB
BEIIECTB KOJIMYECTBOM | MOJb, HCCIEAOBAHWE OCOOCHHOCTEH pPACTBOPECHHS BEIIECTB C
Pa3IMyHON pacTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C OMPEAEIEHHON MacCOBOM 101ei
pPacTBOPEHHOTO BEIECTBA, B3aMMOJICUCTBHE BOABI C METaUIaMH (HATPUEM W KaJIbI[UEM)
(BO3MOXKHO HCHOJB30BAaHUE BUICOMATEPHUATIOB), HCCIEIOBAaHUE 00pa3l0B HEOPraHUYECKUX
BEILIECTB PA3JIMYHBIX KJIACCOB, HAOJIOJACHIE U3MEHEHHSI OKPACKH MHIMKATOPOB B pacTBOpax
KHCIIOT U Ilenoded, m3yueHue B3aumopeiictBus okcumga menu (II) ¢ pactBopom cepHoit
KHUCJIOTBI, KHCJIOT C METaulaM{, PEAKUHUN HEWTpaau3aluu, MOJyYeHUE HEPACTBOPUMBIX
OCHOBaHMWM, BBITECHEHHWE OJHOTO MeTajyla JpyruM W3 pacTBOpa COJH, pEIICHHE
AKCIEPUMEHTAIBHBIX 3371a4 N0 TeMe «BakHeNme KI1acChl HEOPraHUYECKUX COETUHEHUIN.

IMepuoauyeckuii 3axoH u Ilepuoanyeckasi cucrema xuMudeckux djaemenros /1. U.
MenneneeBa. Crtpoenue aTOMOB. Xumuyeckas CBSI3b. OxucaurebHO-
BOCCTAHOBHMTEJIbHbIC PEAKIIUN

[TepBbie TOMBITKM KIAaCCU(UKAIUU XHUMHYECKUX DJIeMEHTOB. [loHsTHE O Trpymnmax
CXOIHBIX DJIEMEHTOB (IENOYHBIE W MIEJIOYHO3EMENbHBIE METAJIbl, TaJOr€Hbl, UHEPTHHIC
rasbl). DJIEMEHTHI, KOTOpbIE 00pa3yoT aM(OTepHbIE OKCHIBI U THAPOKCHUIBI.

[lepuonnueckuii 3akoH. Ilepuoamueckas cucrema XuMHueckux diemeHToB [ .
MenpeneeBa. KopoTkonepuoanas u umHHonepuoaHas gopmsl Ilepuonnyeckoil crucTeMbl
xumuueckux anemeHtoB JI. M. MenneneeBa. llepuoasl m rpynmbl. DU3HYECKHUN CMBICIT
MOPSAIKOBOTO HOMEpPA, HOMEPOB MEPUOJIA U TPYIIIIbI JIEMEHTA.

Crpoenue aromoB. CocTtaB artoMHbIX snep. W3otombl. 2nekTponbl. CTpoeHue
ANEKTPOHHBIX 000J04YeK aToMoB MnepBbiX 20 XUMHUYECKHUX 3JeMeHTOB llepuoanueckoit
cuctemsl J[. 1. MenneneeBa. XapakTepucTuka XMMHUYECKOTO AJIEMEHTA 10 €T0 MOJI0KEHUIO B
[Tepuonuueckoit cucreme JI. 1. Menaeneena.

3aKOHOMEPHOCTH  WU3MEHEHHUs  paJguyca  aTOMOB  XMUMHYECKHUX  DIJIEMEHTOB,
METAUTNYECKUX U HEMETAUTMYECKUX CBOMCTB IO IPyNIIaM U MEPUOIAM.

3nauenune Ilepumonuueckoro 3akoHa u Ilepponnueckol CHUCTEMBI XHUMHYECKUX
3JIEMEHTOB JUUIS Pa3BUTHS HayKu U npakTuku. /. 1. MenneneeB — yd€HbIN U IrpaXk1aHMH.



Xumnueckass  cBsi3b.  KoBaseHTHas  (mosisipHass M HENOJISIpHAsl)  CBS3b.
DIEeKTpOOTPULIATEIbHOCTh XUMHUECKUX 3JIEMEHTOB. MlOHHAs CBSA3b.

Crenenp okucineHusi. OKHUCINTENbHO-BOCCTAHOBUTENBHBIE peakuuu. [Ipouecchbl
OKHUCJICHUS U BOCCTAaHOBJIEHUS. OKHUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

M3y4YeHHEe 00paslioB BEIECTB METAJIOB M HEMETAJUIOB, B3aUMOJICHCTBIE THIPOKCHUIA
LIMHKA C pacCTBOpaMH KUCJIOT U LIEJIOUEH, IPOBEJECHUE OIBITOB, UIUIIOCTPUPYIOLIUX PUMEPHI
OKHUCJIUTEIHHO-BOCCTAHOBUTENIBHBIX PEaKIUil (TOpeHHEe, PeaKIui pPa3IoKeHUs, COSIUHEHHUS).

Mesicnpeomemmunle ceazu

Peanmu3anuss MexnpeaMETHBIX CBsS3€d IpU  M3YYEHUM XUMUM B 8  KJacce
OCYIIECTBISIETCA Yepe3 MCIOIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATUH, TaK U
MOHATUHN, SABJISIFOUIUXCS CUCTEMHBIMHU JUISI OTAEIBHBIX NPEIMETOB €CTECTBEHHO-HAYYHOT'O
LUKJIA.

OO0mue ecTecTBEHHO-HAYYHbIE TMOHSATHUS: HAy4YHBIA (DaKT, TUIIOTE3a, TEOpHUs, 3aKOH,
aHanM3, CHHTE3, Kiaccu(UKalus, TMEePUOJUYHOCTh, HAONIONEHHE, OKCIEPUMEHT,
MOJEJIIMPOBAHNE, UBMEPEHUE, MOJIEIb, SIBJICHUE.

®usuka: Marepusi, aToM, 3JIEKTPOH, IMPOTOH, HEUTPOH, HMOH, HYKJIUJA, H30TOIbI,
PaZlMOAaKTUBHOCTh, MOJIEKYJa, 3JIEKTPUUYECKUI 3apsij, BEIIECTBO, TeI0, 00bEM, arperarHoe
COCTOSIHME BEIIECTBA, ra3, (U3MUECKUe BEITHMUUHBI, SAMHULIBI U3MEPEHUs, KOCMOC, TUIAHETHI,
3BE351, CoHIIE.

buonorus: porocunres, neixanue, ouochepa.

l'eorpadusa: armocdepa, rumpochepa, MUHEpalbl, TOPHbIE MOPOJbI, IOJE3HBIC
HCKOIIaEMbl€, TOIIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTtBo u XuMHYecKasi peakuusi

[lepuonnueckuii 3akoH. Ilepuoanueckas cucrema XUMHYECKHX 3yemeHToB I U.
MenpeneeBa. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B H3MEHEHHU CBOMCTB XHMHUYECKHUX
2JIEMEHTOB NEPBBIX TPEX NEPUOAOB, KajMs, KaJbLUi U UX COCOUHEHHH B COOTBETCTBHUHU C
MI0JIOKEHHUEM 2JIeMEHTOB B [lepuoinyeckoil cuctemMe U CTpOEHUEM MX aTOMOB.

CrpoeHne BemecTBa: BUIbl XMMHUYECKON CBA3U. THIBI KPUCTAIUIMYECKHUX PEIIETOK,
3aBHCHMOCTh CBOWCTB BEIIECTBA OT THUIMA KPUCTAJUIMUECKON PEMIETKH U BUAA XMMHUECKON
CBSI3H.

Knaccudukanys 1 HOMEHKJIaTypa HEOpraHMYECKHX BEIEeCTB. XMMUYECKUE CBOMCTBA
BELIECTB, OTHOCSIIUXCS K Pa3JIMYHBIM KJIacCaM HEOPraHUYECKHUX COCIMHEHUM, TeHeTH4YecKas
CBSI3b HEOPraHMYECKHX BEIIECTB.

Knaccupukanus XMMHUYECKHX peakUuil MO pa3luyHbIM MpU3HaKaMm (10 YUCIy H
COCTaBY Y4YacTBYIOIIMX B pEaKIMHM BELIECTB, MO TEIIOBOMY 3((}eKTy, M0 H3MEHEHHUIO
CTETEHEH OKUCIIEHUS] XUMHUECKUX JIEMEHTOB, 110 0OPAaTUMOCTH, IO YYaCTHIO KaTalIu3aTopa).
DK30- U 3HJIOTEPMUYECKUE PEaKLIUU, TEPMOXUMUYECKUE YPaBHEHHUSI.

[Tonatue o ckopocTH XUMUUeckoil peakuuu. IToHsTHe 060 0OpPaTUMBIX 1 HEOOPATUMBIX
XUMHUECKUX peakuusx. [loHsTHEe O TOMOreHHBIX M TeTeporeHHbIX peakuusx. [loHsTHe 0
karanuse. IloHsaTHE O XuMH4ecKoM paBHOBecUH. DaKTOphl, BIHUSAIOLIIUME HA CKOPOCTh
XUMHUYECKOHN peaklMy U MOJ0KEHUE XUMUYECKOTO PAaBHOBECHS.

OKUCINTENbHO-BOCCTAHOBUTENIbHBIE PEAKIUH, AJIEKTPOHHBIN OalaHC OKUCIUTEIHHO-
BOCCTaHOBUTENbHON peakunu. CocTaBieHNe YpaBHEHUN OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIX
peaKIMii ¢ UCIIOJIb30BaHUEM METO0/1a SJIEKTPOHHOTO OaaHca.



Teopust 2NEKTPONUTUYECKON AMCCOLMALMM. DJIEKTPOIMTBI U HEIJIEKTPOIUTHI.
Katunonsl, annonsl. MexaHu3M JUCCOIMAUU BELIECTB C PA3IMYHBIMA BUJAAMH XUMHYECKOU
cBsi3u. Crenens nucconuanuy. CUIIbHBIC U c1a0ble SIEKTPOIHTHI.

Peakuuu nonHoro ooMeHa. YcinoBusl MPOTEKaHUs peaklUid HOHHOTO 0OMEHa, MOJIHbIE
U COKpalll€éHHbIE MOHHBIE ypaBHEHHUs peakuuil. CBOWCTBa KHUCIIOT, OCHOBAaHUW M COJIEH B
CBETE IMpEACTaBICHUI 00 AJIeKTpoIUTHYEeCKON Aucconuanuy. KauecTBeHHbIE peakuuud Ha
noHBbL. [loHATHE O TUIpOIIN3E CONEN.

Xumuueckuii IKcnepumenm:

03HAKOMJIEHHE C MOJENISIMH KPUCTAIMYECKUX PEUIETOK HEOPTaHUYECKUX BELIECTB —
METa/UIOB M HeMeTaioB (Tpadura W anmMasa), CIOXKHBIX BEIIECTB (XJOpUIA HATpHs),
UCCIIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW pEaKkLMU OT BO3IACHCTBUS pa3iIMUHBIX
(bakTopoB, HccIeIOBaHUE  BJIEKTPONPOBOAHOCTH  PAcTBOPOB  BEUIECTB,  Ipolecca
JUCCOLMAIMU KUCIIOT, 1IeJI04Yed U cojiell (BO3MOXHO MCIOJIb30BaHUE BUAECO MaTEpUANIOB),
MIPOBEJICHUE OMBITOB, HIUTIOCTPUPYIOIIUX MPU3HAKU MPOTEKaHUsl peakluid MOHHOTO OOMeHa
(oOpa3oBaHuEe Ocajika, BbIIEICHHE ra3a, 0Opa30BaHUE BOJbl), OINBITOB, WIIOCTPUPYIOIIUX
MpUMEPbl OKUCIUTENLHO-BOCCTAHOBUTEIBHBIX pEaKIHii (FOpeHHe, pPeakUuu pPas3loKeHUs,
COEUHEHMS), PpAcCHO3HABAaHUE HEOPraHMYECKUX BEUIECTB C IIOMOIIBI0 KayeCTBEHHBIX
peakLuil Ha MOHBI, PEHIEHUE IKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTtayibl M MX coeJMHEeHUSA

OOmias xapakTepucTuka ramoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIE
crerieHu okucieHus. CtpoeHne W (pu3myecKue CBOMCTBA MPOCTBHIX BEIIECTB — TaJOT€HOB.
XUMHUYEeCKHE CBOMCTBA Ha MpUMepe XJiopa (B3aUMOJICHCTBUE C METaJlJIaMU, HEMETaJUIaMu,
mienodyamu). Xiaopoojopoa. ConsiHas KHCIIOTa, XUMHMUYECKHE CBOMCTBA, IOJIyYEHUE,
npuMeHeHue. JleiicTBue XJjiopa M XJIOPOBOJAOpOAA HA OpraHu3M 4esioBeka. Bakueiiiiue
XJIOPUJIBI U UX HAXOXACHHUE B IPUPOJIE.

OOmas xapaktepuctuka 31eMeHToB VIA-rpynmel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U pu3NYecKue CBOMCTBA MPOCTHIX BEIECTB —
KHUCJIOPOAA U cepbl. AJUIOTPONHbIE MOAU(UKALIMH KMCIOPOAA U cepbl. XMMHUYECKHE CBOMCTBA
cepsl. CepoBOOPOI, CTPOCHHE, (PU3NUECKHE M XUMHUYECKHE CBOMCTBA. OKCHIBI Cephbl Kak
MIPEJICTaBUTENIN KUCIOTHBIX OKCHI0B. CepHast KMCI0Ta, (pU3HUecKue U XMMUYECKHe CBOMCTBA
(obmue kak NOpeacTaBUTENs Kilacca KUCIOT U crneuuduueckue). XUMUYECKHE DPEaKIiH,
JIeKallie B OCHOBE NMPOMBIIUIEHHOIO CIoco0a MoydyeHHus cepHOW KucioThl. [IpuMeHenue
cepHoil kucioThl. ColM CEpHOM KHCIOTHI, KaueCTBEHHAs peaklus Ha Cynb(aT-HoH.
Haxoxnenue cepbl 1 €€ COEQUHEHUN B NMPUPOJE. XUMHUECKOE 3arpsA3HEHHUE OKPYXKAroIIeh
Cpelbl COEIUHEHUSIMH cepbl (KUCIOTHBIE JI0KIHM, 3arpsi3HEHUE BO3/yXa M BOJOEMOB),
CIOCOOBI €ro MpeI0TBpaILeHHS.

OObmas xapaktepucTuka 3y1eMeHTOB VA-Tpynmbl. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapaKTepHbIe CTENEHH OKHCICHMs. A30T, pacnpocTpaHeHHe B Npupojae, (QpHU3MUEcKue u
XuMHueckue cBoicTBa. KpyroBopor aszora B mnpupoge. AMMHAK, €ro (QU3NYECKUe U
XMMHUYECKHE CBOWCTBa, MOJydeHue M npuMmeHeHue. Conu aMMOHMS, MX (QHU3MYECKHE H
XUMHUYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHast peakiusi Ha MOHbI aMMOHHMs. A30THast
KHCJIOTa, €€ MmosyyeHue, (pu3ndeckue U XMMHUYEecKHe CBOMCTBa (0OIIMe Kak MpeicTaBUTeNs
KJlacca KMCIOT U crienududeckue). VMcrnonb3oBaHue HUTPATOB U COJIEH aMMOHHMSI B Ka4eCTBE
MUHEpAIbHBIX yI0OpeHHH. XUMHUECKOE 3arpsi3HEHHE OKpYXKarolledl cpeabl coelnHEHUSIMU
a3oTa (KUCIIOTHBIE [OKIH, 3arps3HEHHE BO3AyXa, MOYBBI M BonOEMOB). Docdop,
aJUIoTponHble Moaupukanuu (ocdopa, ¢uznueckue M XUMHUYECKHe cBoicTBa. OKcup
dochopa (V) u dochopHas kuciaora, GU3NUYECKHE U XUMUUYECKHE CBOWCTBA, TOJYYCHHE.
Hcnonb3oBanue GochaToB B KaUeCTBE MUHEPATIbHBIX YI0OPEHUH.



OOmas xapaktepuctuka 31eMeHToB IVA-rpynmel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble  CTENEHW  OKHUCJICHUA.  YTIEepoi,  aUIOTpPOIHble  MOAU(UKALUH,
pacrpocTpaHeHHe B Tpupoe, (u3MUeCKHe M XHMHUYECKHE CBOMCTBa. AncopOrms.
KpyroBopor yraepoga B mpupone. Oxcuabl yriepoja, ux (U3MYECKHEe U XHUMUYECKUE
CBOWCTBA, JCHCTBHEC HA JXUBHIC OPraHU3MBI, MOJYYCHHE W MPUMEHEHHE. JKOJOTHYCCKHE
npoOJieMbl, CBsi3aHHBIE ¢ OkcuaoM yriepona (1V), rumore3a T100aTbHOTO IMOTEIICHUS
KIIMMaTa, MapHUKOBBIA 3(deKkT. YrompHas Kuciota u e€ comm, ux (Qusnueckue u
XUMHUYECKHE CBOMCTBA, MoJlyueHUE W npuMmeHeHue. KauecTBeHHas peakiusi Ha KapOoOHArt-
noHbl. Mcmonb3oBaHue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIhCKOM
XO035UCTBE.

[TepBoHayabHbBIE MOHATUS 00 OPraHUYECKUX BEIECTBAX KaK O COSAMHECHUSAX YTIIepoJa
(MeraH, STaH, STWUJICH, AalleTUJIEH, ATAaHOJ, IJIMLEPHH, YKCycHas Kuciorta). [lpuponnsie
WCTOYHUKH YTIIEBOAOPOJIOB (yroiib, MPUPOAHBINA ra3, HE(PTH), MPOIYKTHI MX TEPepabOTKU
(OensuH), ux ponb B OBITY U MPOMBIIIICHHOCTH. [loHSATHE O OMONOTHYECKH Ba)XKHBIX
BEIIECTBAX: JKUpPaxX, OeNKax, yriaeBojax — M MX POJHM B JKU3HM YelloBeKa. MaTepualibHOE
€IMHCTBO OPTaHUYECKUX U HEOPTaHUYECKUX COSAMHEHUH.

Kpemuuii, ero ¢usnueckue M XMMHUYECKHUE CBOMNCTBA, IOJIyY€HHE M IPUMEHEHUE.
Coenunenus kpemHus B mpuponae. OOmme mpeacraBineHuss o6 okcunue kpemuus (1V) u
KpeMHUEBOW kuciaore. CHIMKAThI, WX HCIIOJB30BaHWE B OBITY, B IPOMBINIICHHOCTH.
Baxkueiiimue cTpouTensHble MaTepuaibl: KepaMHKa, CTEKJIO, IIEeMEeHT, OETOH, ’Kene300eTOH.
[Tpobnembl 6€30MacHOTO HCIIOJB30BAHMS CTPOUTENBHBIX MAaTEPUAIIOB B TIOBCEIHEBHOU
KU3HU.

Xumuueckuii IKcnepumenm:

U3y4YeHHEe OOpa3loB HEOPraHHMYECKUX BEIIECTB, CBOWCTB COJSIHOW KHUCIIOTHI,
MPOBEJICHUE KAYeCTBEHHBIX PEAKIMA Ha XJOPUA-HOHBI W HAONIOJACHHWE NPHU3HAKOB HX
MPOTEKAHHUS, OMBITHI, OTpaXKarolue (pU3nUYecKre U XMMHYECKHE CBOMCTBA TallOTEHOB M UX
coeMHEHUI (BO3MOXKHO HCIIOJIb30BaHHE BHICOMATEPUAIOB), O3HAKOMIIEHHE C OOpasznamMu
XJIOPUIOB (TAJIOT€HUIOB), O3HAKOMIJIEHHE ¢ 00pa3liaMu cepbl U €€ COeTMHEHUIMHU (BO3MOKHO
WCIIOIB30BaHUE BHJICOMATEPHAIIOB), HAOMIOJEHHE TMpolrlecca OOYIIMBaHHUS caxapa MO
NeCTBHEM KOHIICHTPUPOBAHHOW CEpHOM KHUCJIOTHI, H3y4YeHHE XHUMHUYECKUX CBOMCTB
pa30aBiIeHHON CEpHOW KUCJIOTHI, IPOBEJCHHE KAYECTBEHHOW peaklMH Ha Cylb(arT-uoH U
HaOIo/IeHne Mpu3HaKa e€ MPOTEeKaHUsl, O3HAKOMIIEHHE C (PM3MUYECKUMU CBOMCTBAMU a30Ta,
dbochopa U uX coeaMHEHHH (BO3MOXKHO HCIIOJIB30BAHHME BHJIEOMATEPHAIOB), OOpa3liaMu
a30THBIX M (OCPOPHBIX ynOOpeHH, MoTydYeHne, coOupaHue, paclo3HaBaHUE U HU3YYCHHE
CBOWMCTB aMMHaKa, MPOBEJACHUE KAYeCTBEHHBIX peaklMii Ha MOH aMMOHUSA U (ocdar-uoH u
M3Y4YeHHE TPU3HAKOB HUX TMPOTEKaHMS, B3aMMOJCHCTBHE KOHIICHTPUPOBAHHOW a30THOMN
KHCJIOTBI C MeAbI0 (BO3MOXKHO HCIIOJIb30BAHHWE BHUICOMATEPHAJTIOB), HM3y4CHHE MOJEIeH
KPUCTAINTMYECKUX PEmETOK anmasa, rpaduta, (QymiepeHa, O3HaAKOMIIEHHE C IMPOIECCOM
aJIcOpOITMU PacTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM YIJIEM U YCTPOMCTBOM MPOTHBOTa3a,
MoJiydeHue, COOupanue, pacro3HaBaHre U U3yUYeHHEe CBOICTB YIIIEKHCIIOTO Ta3a, MPOBeIeHUE
KaueCTBEHHBIX peaknuid Ha KapOOHAT W CHJIMKAT-UOHBI M W3YYCHHWE TPHU3HAKOB WX
MPOTEKAHUS, O3HAKOMIICHHE C TMPOAYKIMEH CUITUKATHOW MPOMBINUICHHOCTH, pPEIIeHUE
IKCIIEPUMEHTAIBHBIX 33124 10 TeMe «BakHeHe HeMeTaJlIbl ¥ MX COCTUHEHUS.

MeTtaniabl M UX COeTMHEHUS

OOmass xapaKTepUCTHKA XHUMHUYSCKHAX OJJIEMEHTOB — META/UIOB HAa OCHOBAHHH WX
nonoxxenusa B Ilepuonnueckon cucreme xumuueckux snemeHToB JI. M. Menneneesa u
ctpoenusi aromoB. CTpoeHHWe MeTauioB. MeTandeckass CBS3b W METaJTHYecKas
KpUCTATNYECKasl pemIéTka. DIEKTPOXUMHUYECKHM Psii HAMPsDKEHUH MeTalioB. Du3ndeckue



U XMMHYECKHE CBOWMCTBa MeTayioB. OOmme crnocoObl moiydyeHus: MeTauioB. [loHsTre o
KOPPO3UU METAIJIOB, OCHOBHBIE CIIOCOOBI 3aIIUThI UX OT KOoppo3uu. Crjiassl (CTallb, YYT'YH,
TIOPAIOMUHUN, OpOH3a) U UX MPUMEHEHHE B OBITY U TPOMBIIIJICHHOCTH.

[{enouHble MeTasuIbL: MOJ0KEHUE B Ileproanueckol cucreMe XUMHYECKUX 3JIEMEHTOB
JI. . MengeneeBa, CTpO€HHE HX aTOMOB, HaxoxJeHue B mnpupozae. dusmyeckue u
XUMHUYECKHE CBOMCTBa (Ha mpuMepe HATpus U Kaius). OKCHIblI M TUAPOKCUIBI HATPUS U
kanus. [I[puMeHenne mea0YHbIX METAJUIOB U UX COCIMHEHUM.

[IlenouyHO3eMeENbHBIE METAJIBI MarHUi M KajbLui: MojoxkeHue B llepumonnueckoi
cucreMe xuMuueckux 3yeMeHToB [[. M. MeHneneeBa, cTpoeHHE UX aTOMOB, HaAXOXKJICHUE B
npupojge. PuznueckMe M XMMHYECKHME CBOMCTBA MarHus M Kajipuusd. Baxseilmmue
COCUHEHUS Kanblsi (OKCHA, THUAPOKCUA, coiin). JKECTKOCTh BOABI M CIOCOOBI €€
YCTpAaHEHHUS.

Amomunuil: nosoxenue B Ilepuonnueckoi cucreMe XMMHYECKUX diemeHToB 1. .
MeHngeneeBa, CTpOEHHE aroMa, HaxOXJeHue B mpupoje. Puznyeckue M XHUMHYECKHE
cBolcTBa amtoMuHMs. AMGPOTEpHBIE CBONCTBA OKCHJIA U THAPOKCH]IA aTFOMUHMSL.

Kenezo: nmonoxenue B Ilepumonumueckoil cucreme Xumuueckux sseMeHtoB /[[. W.
MeHpneneeBa, CTpoeHHE aroma, HaxoxiaeHue B mpupoge. Ddusznyeckue U XUMUUYECKHE
cBoiicTBa xene3a. Oxcuabl, ruapokcunbl u comu sxkenesa (Il) u xeneza (Il), ux cocras,
CBOICTBA U IMOJYyYCHHUE.

Xumuueckuii 3xcnepumenm:

O03HAKOMJIEHHE C 00pa3llaMu METaUIOB M CIUIAaBOB, MX (PU3NYECKUMH CBOMCTBaMHU,
M3Y4YEeHHE PE3yIbTaTOB KOPPO3UU METANIOB (BO3MOXKHO MCIOJIH30BAaHUE BHUICOMATEPHAIIOB),
0cOOEHHOCTEeH B3aWMOJCHCTBHSA OKCHIA KaldblMsig H HATpUsl C BOAOH (BO3MOXKHO
WCIOJIb30BaHUE BHJIEOMATEPUANIOB), HCCIEIOBAHUE CBOWCTB >KECTKOM BOJABI, Ipolecca
TOpEHHUs JKelie3a B KUCIOpoJie (BO3MOXKHO HCIIONH30BaHUE BUICOMATEPUAJIOB), MPU3HAKOB
MIPOTEKAHUs KAaYECTBEHHBIX PEAKIMI Ha MOHBI: MATHUsA, KaJbIUs, aJTIOMUHMS, IUHKA, JKelle3a
(I u xene3a (111), menu (1), HaONrOIEHKME W OMKCAHUE MPOIECCOB OKPAIIUBAHUS TJIAMEHH
WOHAMHM HaTpus, Kajdusd M Kalublus (BO3MOXHO HCIOJIb30BAaHUE BHIEOMATEPHAIIOB),
rccaeaoBanre aMmpOTEPHBIX CBOMCTB TMAPOKCH/IA ATFOMUHMS M TUIPOKCHIA IIMHKA, PEIICHHUE
JKCIEPUMEHTAIIbHBIX 3a/a4 10 TeMe «BakHeillre MeTaljibl U UX COSAMHEHUS».

XuMus M OKpy:KamoLas cpeaa

BemectBa u Marepuansl B [OBCEJHEBHOW KU3HM 4YeloBeKa. be3omacHoe
WCIIOJIb30BaHUE BEIIECTB U XUMUYECKUX peakiuid B ObITY. [lepBast momMoIp mpu XUMHYECKUX
0’KOrax U OTPABJICHUSIX.

XUMHYECKOE  3arpsi3HEHHE  OKpYXKawIiew cpeasl (mpenenapHas — JOIMYCTUMAs
KOHIIeHTpanus BemiecTs, nanee — [1/1K). Pons xumuu B penieHuu 5K0I0THYECKUX MPOOIIeM.

Xumuueckuii IKCnepumenm:

M3y4YeHHE O00paslloB MaTepuanoB (CTEKJIO, CIUIaBbl METaJUIOB, IOJIMMEpHBIS
MaTepuabl).

Mesicnpeomemmnie céasu

Peamusamuss MexnpeaMeTHBIX CBA3€d IIpM  M3YYeHMM XUMUU B 9  Kiacce
OCYIIIECTBIISIETCS Yepe3 MCIOJIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHATUHN, TaK U
MOHSATUHN, SBJISIFONIUXCS CUCTEMHBIMHU JUISI OTAETBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LHKIIA.

OO0mume ecTecTBEeHHO-HAYYHBIC TOHSATHS: HAYYHBIA (PakT, THIOTE3a, 3aKOH, TEOpHS,
aHanM3, CHHTE3, Kilaccuukamus, MNEePUOAUYHOCTh, HAOIMIOJACHHUE, OSKCIEPUMEHT,
MOJICIMPOBAHNE, W3MEpPEHUEe, MOJENb, SBICHHUE, MAPHUKOBBIA A()QPEKT, TEXHOIOTHS,
MaTrepuabl.



®dusuka: Marepusi, aToM, 3JEKTPOH, NPOTOH, HEUTPOH, HMOH, HYKIUJ, HW30TOIbI,
PaOaKTUBHOCTb, MOJIEKYJIA, DSJIEKTPUUYECKUM 3apsii, HPOBOAHUKH, IOIYIPOBOJHUKH,
TURIIEKTPUKH, (POTOIEMEHT, BEIIECTBO, TENI0, 00BEM, arperaTHOe COCTOSTHUE BEIIECTBa, a3,
pacTBOp, PacTBOPUMOCTb, KPHUCTAJUIMUECKas pEIIETKa, CIUIaBbl, (DU3UUYECKHE BEIUYUHBI,
€AMHUIBI U3MEPEHUS, KOCMUYECKOE MPOCTPAHCTBO, MIAHETHI, 3BE3/b1, COHIIE.

buonorus: ¢porocunres, apixanue, Ouocdepa, sKocucTeMa, MUHEpaIbHbIE YA0OpEHUs,
MHUKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, MUTATEIbHBIC BEIIECTBRA.

l'eorpadusa: armocdepa, rumpochepa, MUHEpalbl, TOpPHbIE MOPOJbI, IOJE3HBIC
HCKOIIaeMble, TOIUIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHWHN HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATDI

JIM4HOCTHBIE Pe3yabTaThl OCBOCHHSI IPOTPaMMbl OCHOBHOTO 00IIEro 00pa3oBaHUs JOCTUTAIOTCS B
X0Jic OOYYeHHUs] XMMHU B CIUHCTBE YYECOHOH W BOCIUTATEIBHOW NEATETBHOCTH B COOTBETCTBUH C
TPAIUIIMOHHBIMU POCCUUCKHMH COLIMOKYIbTYPHBIMH U JTYXOBHO-HPAaBCTBEHHBIMH I[E€HHOCTSIMH,
NPUHATBIMA B OOIIECTBE TMpaBHJIaMH ¥ HOPMAaMH TIOBEACHUS M CIIOCOOCTBYIOT IpOIEccaM
CaMOITIO3HAHUSI, CAMOPA3BUTHS U COITUATH3AINH 00YJarOIIUXCS.

JIMYHOCTHBIE PE3YIbTAThl OTPAXKAKT TOTOBHOCTh OOYYAIONIMXCS PYKOBOJCTBOBATHCS CHCTEMOMU
MO3UTUBHBIX [IEHHOCTHBIX OPUEHTALMN M PACHIUPEHUE ONBITA JESTEIHHOCTH HA €€ OCHOBE, B TOM YHCIIE
B YaCTH:

1) naTpruoTHYECKOro BOCIIUTAHMS:

[IEHHOCTHOTO OTHOIICHHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HMCTOPUYECKOMY H HAYyYHOMY
HACJICJTUIO, TIOHUMaHUs 3HAYCHHUSI XMMHYECKOH HAYKH B )KM3HU COBPEMEHHOI'O OOIIECTBa, CIOCOOHOCTH
BJIAJIETh JOCTOBEPHOM WH(MOpMAIMEd O TIEPENIOBBIX JOCTH)KCHUSX M OTKPBITUAX MHUPOBOU U
OTCUYECTBCHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MHpa U O0IIECTBA;

2) rpasKIaHCKOro BOCIIMTAHUS:

MIPEJICTABJICHHS O COMMATBHBIX HOPMAX U MPaBHIaX MEXJIMYHOCTHBIX OTHOIICHUH B KOJUICKTHBE,
KOMMYHUKATHBHOH  KOMIIETEHTHOCTH B  OOINECTBEHHO TIOJE3HOH, Yy4eOHOMCCIIEI0BATEICKOM,
TBOPYECKON W IPYIHX BHJAX JCATCILHOCTH, TOTOBHOCTH K Pa3HOOOPA3HON COBMECTHOH IESATEIIEHOCTH
IPU BBIMIOJIHEHUH YYeOHBIX, IMO3HABATEIBHBIX 3aJa4, BBINOJHECHHH XHUMHYECKHX JKCICPUMEHTOB,
CO3/IaHUU YYEOHBIX TPOCKTOB, CTPEMJICHHS K B3aMMOIIOHMMAHHIO W B3aUMOIIOMOINU B IPOIIECCE ITOM
y4eOHOU eI TeTbHOCTH, TOTOBHOCTH OIICHUBATh CBOE IMOBEACHUE M IOCTYIIKM CBOMX TOBAapHINEH C
MO3UITUU HPABCTBEHHBIX M MPABOBBIX HOPM C YIETOM OCO3HAHUS TIOCIICICTBUN TTOCTYITKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUS:

MHPOBO33PECHUYECKHE TPEJICTABICHHUS O BEIIECTBE W XUMHUYECCKOW PEaKIh, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH M COCTABISIONINE OCHOBY JUISI TOHUMAHUS CYIIIHOCTH HAayYHOU
KapTUHBI MUPA, TPEICTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS MPHUPOIBI, B3aUMOCBSI3IX
YeloBeKa ¢ MPUPOTHOM CPeloil, O pOJIM XMMHH B TTO3HAHUH ITUX 3aKOHOMEPHOCTEI;

MMO3HABATEIbHBIE MOTHBBI, HAIIPABJICHHBIC HA MMOJIYICHUE HOBBIX 3HAHUU MO XUMHHU, HEOOXOTUMBIC
Ui 00BsACHEHUsT HAOMIOJaeMbIX TMPOIECCOB U SIBJICHMI, MO3HABaTeNbHOH, WH(DOPMALMOHHOW U
YUTATEIBCKON KYJIbTYPHI, B TOM YHCJIC HABBIKOB CAMOCTOSITEIIBHOH pabOThI ¢ YYCOHBIMH TEKCTaMH,
CIPAaBOYHOM JIUTEPATYPOH, TOCTYIMHBIMA TEXHUUYECKUMHU CPEICTBAMU MH(POPMAITMOHHBIX TEXHOJIOTHIA;

WHTEpeC K OOyYeHHIO M TIO3HAHUIO, JFOO03HATEIHLHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caMo00pa30BaHUIO, TPOEKTHOM ¥ HCCIENOBATENbCKONW JEATENbHOCTH, K OCO3HAaHHOMY BBIOOPY
HAIPaBJICHHOCTH U YPOBHS OOYUYCHHS B TaTbHEHIIIEM;

4) popMupOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HaHWE IEHHOCTH JXU3HU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO, YCTAaHOBKH Ha
3I0pOBBI 00pa3 KU3HU, OCO3HAHWE IOCIEICTBUN W HEMPHUATHE BPEIHBIX MPUBBIUEK (YHOTpeOIeHUS
QJIIKOTOJIs, HAPKOTHUKOB, KypEHHs ), HEOOXOIUMOCTH COOJIFOICHUS TTPaBUII OE30MTaCHOCTH TIPH 0OpaIieHun
C XUMHUYECKUMHU BEIIECTBAMU B OBITY U peaTbHOM KU3HU;

5) Tpy10BOr0 BOCIIMTAHUS

MHTEpPEC K MPAKTUYECKOMY U3YUSHHIO POdECcCHil ¥ Tpyia pa3IuyHOr0 poja, YBAXKECHHE K TPYAY U
pe3ysibTaTaM TPYJIOBOW ACSITEILHOCTH, B TOM YHCIIE HA OCHOBE NMPUMEHECHHS MPEIMETHBIX 3HAHHHA 10
XUMHH, OCO3HAHHBIA BBHIOOP WHAMBUAYAJILHON TpPAaeKTOPHH TMPOJODKEHUS 00pa3oBaHUs C Y4ETOM
JUYHOCTHBIX HMHTEPECOB W CIIOCOOHOCTH K XUMHH, OOIIESCTBEHHBIX HMHTEPECOB W TOTPEOHOCTEH,



yCIemTHOW TPO(EeCCUOHATFHOW JCATENLHOCTH W Pa3BUTHS HEOOXOJUMBIX YMEHHH, TOTOBHOCTH
aZanTUPOBATHCS B IPO(EeCCHOHATLHOM Cpelie;

6) 3K0JI0rHYecKOro BOCIIMTAHUSA:

9KOJIOTUYECKH I1eJIeCO00pa3HOe OTHOIIEHUE K MPUPOJIe KaK UCTOUYHUKY KU3HH Ha 3eMJIe, OCHOBE
e€ CyIIecTBOBaHMSI, TIOHUMAHUE IIEHHOCTH 3JI0POBOTO W 0€30macHOro o0pasa >KHU3HH, OTBETCTBEHHOE
OTHOIIIEHWE K COOCTBEHHOMY (HU3MYECKOMY M TICHXWYECKOMY 370pPOBBIO, OCO3HAHHE IICHHOCTH
COONIOICHHUST TIPaBHJI OE30MACHOTO TOBEIACHHS TpH paboTe C BEIIECTBAMHU, a TAaKKE B CHUTYaIHAX,
YTPOKAIOIIUX 3J0POBBIO U KU3HHU JIIOACH;

CIIOCOOHOCTH TMPUMEHSTHh 3HAHHS, MOJydaeMble NpPH W3YYCHUU XHUMHUHU, JUIS PEIICHUS 3ajad,
CBSI3aHHBIX C OKPY’)KAlOIEeW MPUPOJHOU CPENOM, NJIA MOBBIIMICHUS YPOBHSI AKOJOIMYECKOW KYJIbTYPHI,
OCO3HaHUs TJIOOATBHOTO XapaKTepa SKOJOTHYECKMX MPOoOJIeM M MyTeH WX pEHICHUS MOCPEICTBOM
METOJIOB XMMHH, JKOJIOTHYECKOTO MBIIUICHUSI, YMEHUS PYKOBOJCTBOBATHCS MM B IO3HABATEIbHOM,
KOMMYHUKATUBHOM U COIIMAJIbHON MMPAKTHUKE.

METAIIPEJIMETHBIE PE3YJIbTATBI

B cocraBe MeTampeaMETHBIX ~PE3YJNBTATOB  BBIACISAIOT 3HAYUMBIC JUIS  (OPMHUPOBAHUS
MHUPOBO33pEHHUs OOILIEHAYYHbIE TIOHATHUS (3aKOH, TEOpHUs, IPUHIIUII, TUIIOTe3a, (aKT, cucTeMa, MpoIlece,
SKCIIEPUMEHT M JAPYroe.), KOTOpPhIE HCIOJIB3YIOTCS B E€CTECTBEHHO-HAYYHBIX YYEOHBIX NpEIMETax Hu
MO3BOJISIFOT HA OCHOBE 3HAHHUM U3 3TUX MpeaMeToB (OPMUPOBATH MPECTABICHUE O LEIOCTHOW HAyIHON
KapTUHE MHpA, ¥ YHUBEpPCaJIbHbIe Yy4eOHbIE JACUCTBUS (TIO3HABATENbHBIC, KOMMYHHKATHUBHBIC,
pErylaTUBHBIE), KOTOphle obOecreynBaloT (OPMUPOBAHHE TOTOBHOCTH K  CaMOCTOSITEIHOMY
IJITAHUPOBAHUIO U OCYIIECTBICHUIO YICOHOU e TEIbHOCTH.

Ilo3naBaTebHBIE YHHBeEPCAJIbHbIE YUeOHbIe 1eCTBUS

ba3oBble Jornyeckne AeMCTBUSA:

YMEHUSl UCIOJIb30BATh MPUEMBI JIOTUUECKOTO MBILUICHUS MPU OCBOCHUM 3HAHMI: pPACKPHIBATH
CMBIC]T XUMHYECKUX TOHSATUHN (BBIJACIATh WX XapaKTEpHbIC MPU3HAKH, YCTAHABIMBATH B3aUMOCBS3b C
IPYTUMU TIOHSTHUSIMH), HCIIOJNIB30BAaTh TOHSTHUS AN OOBSCHEHHS OTACTbHBIX (AKTOB U SBJICHHUIA,
BBIOMPATh OCHOBAHUS U KPUTEPUU IS KIACCU(PUKAIIMN XUMUUYECKHX BEIIECTB U XUMHUYECKUX PEaAKIUH,
yCTaHABIUBATh MPUYUHHO-CIEACTBEHHBIE CBA3M MEXIYy OOBEKTaMU H3YYECHHS, CTPOUTH JIOTUYECKUE
paccyxienust (MHIYKTUBHBIC, JCTYKTHUBHBIC, 10 aHAJIOTHH), Ie7IaTh BEIBOIBI U 3aKITIOYCHUS;

YMEHHE TIPUMEHATh B TpOLeCCe TMO3HAHUS TMOHATUS (NMpEeIMETHbIE U METalpeAMETHEIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJENHM, HCIONb3yeMble B XHUMHHU, TMpPeoOpa3oBBIBATh IMIUPOKO
MpUMEHsIeMble B XUMHH MOJETbHBIE NPEICTABICHUS — XUMHYECKHH 3HaK (CHMBOI DJIEMEHTA),
XuMu4eckas GopMysia U ypaBHEHHE XMMHYECKOW PEAKIMU — MPU PEHICHUH y4eOHO-TI03HABATEIbHBIX
3a1a4, ¢ Y4€TOM 3THX MOJEIbHBIX IPEICTABICHUN BBIABIATH W XapaKTEPU30BaTh CYIIECTBEHHBIE
MPU3HAKKA HU3y4a€MbIX OOBEKTOB — XMMHUYECKHMX BEIIECTB M XMMHUUYECKHX PEAKIUH, BBIABIATH OOIIHE
3aKOHOMEPHOCTH, TPUYMHHO-CIICICTBEHHBIE CBSI3U U IPOTUBOPEYUs B H3YyYaeMBIX IIpoleccax U
SIBIICHUSX.

ba3oBble uccjeaoBarejibCkue AecTBUS.

YMEHHME UCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUSA, a TAKXKE B
KauecTBE OCHOBBI g (HOPMHUPOBAHHS TUMOTE3bl MO TPOBEPKE NPABUIBLHOCTU BBICKA3BIBAEMBIX
CYXKJICHUH;

MpuOOpeTeHHne OmbITa M0 I[JIAHUPOBAHUIO, OpPraHU3alMd U MPOBEACHUI0 yUYECHUYECKHX
OKCIIEPUMEHTOB, YMEHHE HaOMIoJaTh 3a XOJOM IIPOIecca, CaMOCTOSITEIHHO IPOTHO3HPOBATH €0
pe3ynbrat, QopMymupoBaTh OOOOMIEHHS ¥ BBIBOABI IO pe3yidbTaTaM MPOBEIEHHOTO OIBITA,
WCCTIEIOBAHMS, COCTABIIATH OTYET O MPOJICTaHHON padoTe.

Pabora ¢ undopmanmeii:

yMEHHE BBIOMpaTh, aHATU3UPOBATH U HMHTEPIIPETUPOBATh HHHOPMAITUIO PA3IMYHBIX BHAOB U (HOPM
MPEACTABICHUS, MMOIYYaEMYyI0 U3 Pa3HbIX MCTOYHMKOB (HAY4YHO-TIOMYJISPHAS JUTEPATYpPA XUMHUYECKOTO



coJiep KaHus, CIIpaBOYHbIe ocoOusi, pecypcbl HTepHEeTa), KpUTHUECKH OILICHUBATH MPOTUBOPEUYUBYIO U
HEJOCTOBEPHYIO HHPOPMAIHUIO;

yYMEHHUE MPHUMEHATh Pa3IMYHBIE METOAbl M 3alpOChl MPH MOUCKE M O0TOOpe MHPOpPMALUU U
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOJUMBIX [Isi BBIMOJHEHHS YYeOHBIX U IO3HABATEIbHBIX 3a/1ady
ONpeAeN€HHOr0 THUMa, NPUOOpPETEHHEe OmbiTa B O0JACTH HWCIONB30BaHHUS WH(GOPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHI, OBJIaJIEHUE KYJIbTYpOH aKTHUBHOIO MCIOJIb30BaHUS Pa3IN4HbIX
MIOUCKOBBIX CHCTEM, CAaMOCTOSITEJIbHO BBIOMPATh ONTHUMAIBHYIO (hOpMY MpenCcTaBlIeHUs HHPOPMALTUN H
WUIIOCTPUPOBATh pellaeMble 3aJaud HECJIOXKHBIMH CXEMaMH, JuarpaMMamu, IpYrUMH ¢opMamMu
rpaduKu 1 UX KOMOUHAIUSMU;

YMEHHE HCIIONb30BaTh M aHaJM3UpOBaTh B IIpoliecce Yy4yeOHONM U HCCIeA0BaTEIbCKOM
JESITeIbHOCTH MH()OPMAIMIO O BIMSHUU NPOMBIIUIEHHOCTH, CEILCKOTO XO3SHCTBa M TPAaHCIOPTa Ha
COCTOSIHHE OKPY>KAOLIEH IPUPOAHON CPEMBI.

KoMmyHukaTHBHBIEe yHHBepcaibHble yueOHbIe 1elCTBHUSA:

yYMEHHUs 3a7aBaTh BOMPOCH! (B XoJe Auanora U (WiH) TUCKYCCHH) IO CYHIECTBY OOCYXITaeMoi
TeMbI, JOPMYIUPOBATH CBOU MPEATI0KECHUS OTHOCUTEIILHO BHITIOIHEHUS MPEIOKEHHON 33/1auu;

YMEHUSl MPEJCTABIATh IOJYYEHHBIE PE3YJIbTAThl MO3HABATEIbHON JEATENBHOCTH B YCTHBIX U
MMCbMEHHBIX TEKCTax; JeJaTh IMPE3ECHTALMI0 PEe3Yy/IbTATOB BBINOJIHEHHUS XMUMHUYECKOIO SKCIEPUMEHTa
(mabopatopHoro omeiTa, J1a00paTOpHOl PabOTHI TO HCCIEAOBAHUIO CBOMCTB BELIECTB, Y4EOHOTO
IIPOEKTA);

YMEHHsSI Y4eOHOTO COTpYIHHUYECTBA CO CBEPCTHHUKAMU B COBMECTHOW TIIO3HABaTEIbHOW U
HCCIIEIOBATENbCKON NI€ATEIbHOCTU MPU PELICHUH BO3HMKAIOIIMX MpoO0JieM HAa OCHOBE yuéTa OOIIMX
WHTEPECOB U COTrJacoBaHUs TMO3UIUN (0OCYXACHHsS, OOMEH MHEHHUSIMH, «MO3TOBBIC ILITYPMBI»,
KOOpJMHAILIUSI COBMECTHBIX JEHCTBUI, OIpelelIeHHEe KPUTEPUEB IO OLEHKE KauecTBa BBINOJIHEHHOMN
paboThl U ApyTHUE).

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eiicCTBUS:

YMEHHE CAMOCTOSATEIBHO OIpPENEIATh LENH JEATENbHOCTH, IUIAHUPOBATh, OCYLIECTBIATS,
KOHTPOJMPOBaTh U MPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JIEATEIBHOCTh, BBIOMpATh Hauboisee
3¢ deKTUBHBIE CIOCOOBI PEIIeHUsT YUeOHbIX M ITO3HABATENbHBIX 33/]]a4, CAMOCTOSATEHO COCTABIIATh WU
KOPPEKTUPOBATh IPEIIOKEHHBINA aJITOPUTM JACHUCTBUI IIPU BBINOJHEHUN 3aIaHUM C YYETOM IOJTYyYEHHUS
HOBBIX 3HaHMH 00 H3y4aeMbIX OOBEKTaX — BELIECTBAX WU PEAKIMIX, OLIEHUBAThb COOTBETCTBHE
MOJIYyUEHHOTO pe3yibTaTa 3asBICHHON €M, YMEHHUE HCIOJIb30BaTh W AHAIM3UPOBATh KOHTEKCTHI,
MpeAJiaraeMble€ B yCIOBUU 3a/1aHUM.

NPEJAMETHBIE PE3YJIbTATHI

B coctaBe nmpeaMeTHBIX pe3ysIbTaTOB MO0 OCBOCHHIO 0053aTEILHOTO CO/IEpKaHUsl, YCTAHOBIEHHOTO
naHHOM (penepanbHOM paboueit mporpaMMoN, BBIAEISIOT: OCBOCHHBIE O0YUAIOIIMMUCS HAYYHBIC 3HAHMUS,
YMEHUS M CIOCOObI JEHCTBHM, crneunduyeckue a8 NpeAMETHOW obmacth «XUMHS», BHIIBI
JEeSTeIbHOCTH 10 MOJyYE€HUIO0 HOBOTO 3HAHUS, €r0 MHTEpPIPETALliH, PEoOpPa30BaHUIO U IPUMEHEHUIO B
Pa3TMYHBIX YUeOHBIX M HOBBIX CUTYAIUIX.

K xonmy obydyenus B 8 kijiacce nmpeaMeTHbIC PE3yIbTaThl HA 0A30BOM yYPOBHE JOJKHBI OTPakaTh
c(OPMHUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHUI:

® pAacKpbIBaThb CMBIC]I OCHOBHBIX XMMHYECKUX MOHSITHH: aTOM, MOJIEKYJIa, XUMUYECKUN DJIEMEHT,
IIPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECh (OJHOPOJHAS M HEOJIHOPOJIHAs), BaJICHTHOCTD,
OTHOCHUTEJNIbHAs aTOMHAas M MOJIEKYJSpHas Macca, KOJUYECTBO BEILECTBA, MOJb, MOJIIpHas
Macca, MaccoBasl JI0JII XMMHUYECKOrOo 3JIEMEHTa B COEJUHEHHH, MOJIAPHBIA OO0BEM, OKCHU[,
KHCJIOTA4, OCHOBAaHUE, COJb, JJIEKTPOOTPULIATENBHOCTb, CTENEHb OKUCICHMS, XUMHUYECKas
peakiusi, Ki1accudukanus peakuuil: peaklUd COECTUHEHHS, PEaKlUu pasjIoKEHUs, peakluu
3aMeIIeHus], peaklui 0OMeHa, 3K30- ¥ SHI0TEPMUYECKHE PeaKIiH, TeIIoBo 3P deKT peakuuu,
ApO aTOMa, PJIEKTPOHHBIN CJI0W aToMa, aTOMHasi OpOUTalb, paANyC aToMa, XUMUYecKas CBS3b,



NOJISIpHAst U HETIOJISIPHAsE KOBAJICHTHAs! CBS3b, MOHHAS CBA3b, MOH, KaTHOH, aHUOH, PacTBOP,
MaccoBasi J10J1s1 BelllecTBa (IPOLIEHTHAsI KOHIIEHTPAallKsl) B pacTBOPE;
WLTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMHYECKUX MOHATHH M MPUMEHSTH TU MOHATUS TPU
OTKCAaHHUH BEIIECTB U UX MPEBPAIICHUH;
UCIOJIb30BaTh XMMUYECKYK) CUMBOJMKY JUIl COCTaBICHMS (OpPMYJ BELIECTB U YpaBHEHHM
XUMHUYECKHX PeaKluii;
OTIPENIeNIATh BAaJCHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCAMHEHUSX, CTETIEHb OKUCIICHUS
AJIEMEHTOB B OMHAPHBIX COCIMHEHHSX, MPUHAJICKHOCTh BEIIECTB K ONpEAETIEHHOMY Kiaccy
COEMHEHUH 1o popMyIiaM, BU XMMUYECKOHN CBSI3U (KOBaJIEHTHAs U HOHHAs) B HEOPIaHUYECKUX
COCIIMHEHUSIX;
packpeiBath cMbica [lepuoauueckoro 3akona JI. M. MenaeneeBa: 1eMOHCTPUPOBATh IOHUMAaHHE
NEPUOINYECKON 3aBHCHMOCTH CBOMCTB XHUMHYECKHX OJJIEMEHTOB OT HX TIOJOKEHHUS B
[Tepuonuueckoil cucteme, 3aKOHOB COXPAaHEHHS MacChl BELECTB, IOCTOSIHCTBA COCTAaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEHMsI, 3aKOHAa ABOIaJipo;
ONUCHIBaTh M XapakTepu3oBaTh TabiuuHyro ¢opmy Ilepmoauueckoilt cucTeMbl XHUMHUYECKHX
3JIEMEHTOB: Pa3JInyaTh MOHATHUS «IJIaBHAs noArpymnmna (A-rpymmna)» u «rnodounas noarpymnna (b-
TpyIIIa)», Majble 1 0OJbIINe TIEPHUO/IBI, COOTHOCUTH 0003HAYEHHS, KOTOPBIE UMEIOTCS B Ta0IHIIe
«I[lepuoanueckast cucremMa xumuueckux osemMeHToB J[. WM. MenzaeneeBa» ¢ 4YHCIOBBIMU
XapaKTEePUCTHKAMH CTPOCHHS aTOMOB XMMHYECKHX 3JEMEHTOB (COCTaB W 3apsij sipa, oOlee
YHCII0 3JICKTPOHOB U paclpeieieHue UX 110 3JEeKTPOHHBIM CII0SIM);
KJ1acCUu(UIIUPOBATh XMMUYECKHE 3JIEMEHTHI, HEOPraHWYECKHE BEIIECTBA, XUMHUYECKUE PEaKIHH
(110 YUCITy ¥ COCTaBY yYacCTBYIOIIMX B PEAKIIMU BEIIECTB, MO TETIOBOMY 3P (PEKTY);
XapakTepu3oBaTh (OMMCHIBATH) OOIIME XUMHMUYECKHE CBOMCTBA BEIIECTB PA3JIUYHBIX KJIACCOB,
HNOATBEpXKJasi  ONUCAaHME [PUMEPAMU  MOJEKYSIPHBIX  YPaBHEHUH  COOTBETCTBYIOLIMX
XUMUYECKHUX PEAKLIUM;
IIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOI'O COCTaBa, BO3MOYKHOCTH
NPOTEKaHUS XUMUYECKUX MPEBPAIIECHUH B pPa3INYHbIX YCIOBUSAX;
BBIUUCIISATE OTHOCHUTEIFHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MAaCCOBYIO IOJIO
XUMHUYECKOTO 3JIEMEHTa MO (QopMyse COEIUHEHHS, MacCOBYIO JOJII0 BellecTBa B pPacTBOPE,
IPOBOJUTH PAcUETHI 10 YPABHEHUIO XUMUUECKOHN peakinu;
MIPUMEHSTh OCHOBHBIC OTEPAINY MBICIUTENBHOW NESTEIPHOCTH — aHAJM3 U CHHTE3, CPAaBHEHHE,
0000111eHIE, CHCTEMATH3AIUI0, KIACCU(UKAIUIO, BBISIBICHUE MPUUYNHHO-CIICICTBEHHBIX CBS3EH
— JUISL U3YYEHHUs! CBOICTB BEIIECTB M XMMMYECKMX PpEaKIUil, €CTeCTBEHHO-HAYYHBIE METO/IbI
NO3HAaHUS — HaOJIoJIeHWe, W3MEpPeHHe, MOJICIMPOBAaHUe, OSKCIIEPUMEHT (pealbHBId U
MBICTICHHBIN );
ClIeIoBaTh IPaBUJIaM IOJIb30BaHMSI XUMHUUYECKOM MOCyA0l U J1abopaTOpHBIM 00OPYJOBaHHUEM, a
TaKXe MpaBUiIaM OOpalleHHsl C BEIIECTBAMUA B COOTBETCTBUU C MHCTPYKLHUSMHU MO BBITOIHEHUIO
71a00paTOPHBIX XUMHYECKHX OIBITOB MO MOJYYEHUIO U COOMPAHHUIO Ta3000pa3HbIX BEILECTB
(Bomoposa M KHUCIIOpOJa), NMPUTOTOBJICHUIO PACTBOPOB C ONpEAeNEHHOM MaccoBOM oiieit
pPacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH M TPOBOAWTH XWUMHUYECKHE JKCIIEPUMEHTHI 10
pacro3HaBaHMUIO PACTBOPOB MIENOYEH M KHUCIOT C TIOMOIIbIO HMHIUKATOPOB (JIAKMYC,
beHondTanent, METHIOPAaHXK U IPYyTHe).
K xoHiy oOydeHus B 9 Kjacce mpeIMeTHbIE pe3yabTaTbl Ha 6a30BOM ypOBHE JOJDKHBI OTpa)kaTb
c(hOpMUPOBAHHOCTH Y O0YUaIOLIUXCSI YMEHUI:
® PAaCKpbHIBaTh CMBICII OCHOBHBIX XMMUYECKHUX MOHATUN: XUMHUECKUI IJIEMEHT, aTOM, MOJeKyJa,
WOH, KAaTUOH, aHHWOH, TIPOCTOE  BEIIECTBO, CIIO)KHOE  BEIIECTBO, BAJIEHTHOCTH,
AJIEKTPOOTPHUIIATEIIEHOCTh, CTENCHb OKHCICHHS, XWMHYECKas peakius, XUMHYEeCKas CBs3b,
TETIOBOM 3P PEKT peakuu, MOJIb, MOJISIPHBI 00bEM, PacTBOP, SIEKTPOIUTHI, HEIJIEKTPOIUTHI,



NEKTPOJINTUYECKAsT JUCCOLMALMS, PEaKUUM HOHHOIO OOMEHa, KaTajln3aTop, XUMHUYECKOE
paBHOBecHe, OOpaTHMble U HeOOpaTHMble peakUUH, OKHCIMTEIbHO-BOCCTAHOBUTEIbHBIC
peakuuy, OKUCIUTENb, BOCCTAHOBUTENb, OKHCIEHHE M BOCCTAaHOBJIEHUE, aJUIOTPOIMS,
aM(pOTEepHOCTh, XMMHUYECKasl CBA3b (KOBAJEHTHAs, HOHHAs, METAJUINYECKasl), KpUCTANINYecKas
pelmérka, KOppo3us METaJUIOB, CIUIAaBbl, CKOPOCTh XHMHMUYECKOM peaKLHH, IpeneabHO
nonyctumas konueHTpanus [1JIK Bemectna;

® WULTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHMUECKUX MOHATUM U MPUMEHSTh 3TH NOHSITUS IIPU
OINMCAaHUU BELIECTB U UX MPEBPALLEHUN;

® 1ICII0JIb30BaTh XMMHUYECKYI0 CHMBOJIMKY JJIsi COCTaBiE€HUs (OpMyJ BEIIECTB U ypaBHEHUH
XUMUYECKHUX PeaKIuii;

® OIIPE/EIATh BAJIEHTHOCTb WU CTENEHb OKHUCIEHUS XHMUYECKUX DJJIEMEHTOB B COEIUHEHHUAX
Pa3IMYHOIO COCTaBa, MPUHAAJIEKHOCTh BELIECTB K OMNPENCIEHHOMY KJIACCy COECOUHEHHM IO
dopmynaM, BHJA XHMHYECKOM CBA3M (KOBaJEeHTHAs, WOHHAs, MeTaJUIMYecKas) B
HEOPTaHMYECKUX COCTUHEHUSX, 3apsil MOHA M0 XUMHYECKOW (opMmyre, XapakTep Cpelbl B
BOJHBIX pacTBOpax HEOPraHWMYECKUX COCJUHEHUH, TUN KPUCTAUIMYECKOH pPELIETKU
KOHKPETHOTO BEILECTBA;

e packpbiBaTh cMblca Ilepuoguueckoro 3akoHa J[. M. MenpgeneeBa M JE€MOHCTPUPOBATh €ro
MOHMMAaHME: ONMCHIBATH M XapaKTepu3oBaTh TabmuuHyoo (opmy I[lepumoamueckoll crcTeMbl
XMMHUYECKHUX 3JEMEHTOB: pa3INyaTh MOHATUS «TJIaBHAs nmoAarpymnmna (A-rpynna)» u «odoyHast
noarpynna (b-rpynmna)», manbie u OoJsibllIME MEPHOJbI, COOTHOCUTH O003HAYEHMsSI, KOTOPbIE
UMEIOTCS. B NEPUOJUYECKON TabyuIe, ¢ YHUCIOBBIMU XapPaKTEPUCTUKAMU CTPOEHHUS aTOMOB
XUMHUYECKHX AJIEMEHTOB (COCTaB U 3apsj sApa, oOLIee YUCI0o 3JIEKTPOHOB U PACIIPEIEICHUE UX
[0 D3JEKTPOHHBIM CJOSM), OOBSCHATH OOLIME 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
JIEMEHTOB U MX COEIUHEHUH B IpefesaX MajblX HepUOJIOB U INIABHBIX HNOArPYHNI € y4ETOM
CTPOEHHS UX aTOMOB;

® KJ1aCCU(UIMPOBATE XUMHUECKUE IJIEMEHTHI, HEOPraHNYECKHUE BEIIECTBA, XUMUYECKUE PEaKINH
(Mo 4yMcmy M COCTaBy Y4YacTBYIOIIMX B pEaKIUU BEIIECTB, MO TEIIOBOMY 3ddexTy, mo
M3MEHEHMIO CTETeHEeH OKUCIIEHUS! XUMUUECKUX JIEMEHTOB);

® XapaKTepu30BaTh (OMHUCHIBATh) OOIIME U CHEHU(PUUECKUE XUMHYECKHE CBOWCTBA MPOCTBHIX H
CJIOKHBIX BEILECTB, IOATBEPKIasi ONKMCAHUE IPUMEPaMH MOJIEKYJISPHBIX U HOHHBIX YpaBHEHUN
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUM;

® COCTaBJISTh YPABHEHHUS 3JIEKTPOJIUTHUECKON TUCCOLMALMU KUCIIOT, IIEJI0YeH U COoNel, MOoNTHbIE U
COKpalIEHHbIE YPABHEHMSI PEAKIMIl HOHHOTO OOMEHa, ypaBHEHUS peaklni, OATBEPKIAOIINX
CYLIECTBOBAHHME F€HETUUYECKOM CBSI3U MEXK]y BEILIECTBAMH PA3JIMYHBIX KJIACCOB;

® PaCKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIMI MOCPEICTBOM COCTAaBJICHHUS
AJIEKTPOHHOTO OajlaHca 3TUX peaKLnid;

® [IPOrHO3MPOBATh CBOICTBA BELIECTB B 3aBUCUMOCTU OT MX CTPOEHUS, BO3MOXHOCTH MPOTEKaHUS
XUMHYECKHX IPEBPAIIECHNUN B Pa3IMUHBIX YCIOBHUSIX;

® BBIUUCIISITH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MAacChl BEIIECTB, MAacCOBYIO [OJIIO
XUMHUYECKOTO 3JeMEHTa Mo (QopMysie COEIMHEHHUS, MAaCCOBYIO JIOJNIO BEIIECTBAa B PacTBOPE,
IIPOBOAMTH PacUEThI 10 YPaBHEHUIO XUMHUUYECKOM peaklnu;

e cOOII0/IaTh MpaBHJIa MOJb30BAaHUS XUMUYECKOM MOCYIOW U J1abopaTOpHBIM 00OpyAOBaHUEM, a
TaKXKe MpaBuiia OOpaIleHus ¢ BEIECTBAMU B COOTBETCTBUM C MHCTPYKLHUSAMH IO BBITOJTHEHUIO
71a00paTOPHBIX XUMUYECKUX OIBITOB MO IMOJYYEHHIO U COOMpaHHIO ra3000pa3HBIX BEIECTB
(amMmaka M yrieKucioro rasa);

® IPOBOJIUTH  PEAKIUHU, TOATBEP)KIAIONINE KAueCTBEHHBI COCTaB pa3jMYHbIX  BEIIECTB:
pacrno3HaBaTh OIBITHBIM IYTEM XJIOpHUJI-, OpOMHI-, HOAUA-, KapOoHaT-, pocdar-, cuaukar-,



cyan)aT-, THAPOKCUA-NOHBI, KaTUOHBI AMMOHHA W  HWOHBI HU3YYCHHBIX MCTAJJIOB,
IMPHUCYTCTBYIOIIME B BOAHBIX PaCTBOpaxX HCOPraHUYCCKHUX BEUICCTB,

® [IPUMEHSATH OCHOBHBIE ONEpPALUU MBICIUTEIBHOM JIEATEIbHOCTH — aHaJU3 U CHUHTE3, CPAaBHEHUE,
000011eHIEe, CUCTEMAaTH3alUI0, BBISIBJICHHE MPUYMHHO-CIEICTBEHHBIX CBSA3CH — ISl U3yUeHUs
CBOMCTB BEIECTB U XUMUYECKHX pPEaKIUi, €CTeCTBEHHO-HAy4YHbIE€ METOJAbl TMO3HAHUS —
HabJIt0/IeHne, U3MEPEHNE, MOJICIIUPOBAHHE, IKCIIEPUMEHT (peabHbI U MBICIICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE
8 KUIACC

Ne ni/n

HaumeHoBaHue pa3jiesioB U TeM
NMPorpamMmbl

KoanuecTBo 4acoB

duaexkTpoHHbIe (LH(poBHIE) 00pa3oBaTebHbIE
pecypcbl

Bcero

KonTpoJbHbIe IIpakTuyeckue
padoThI padoThI

Pa3znea 1. [lepBoHayaibHble XUMHYECKHE TIOHATHUSA

Xumusa — BakHast 00J1aCThb

11 €CTECTBO3HAHMS U MPAKTUYECKOU 5 bubnnoreka L{OK https://m.edsoo.ru/7f41837¢c
NESITENIbHOCTH YeJIOBEKa
BemecrBa u xumnueckue
1.2 o 15 BuGmnorexa [IOK https:/m.edsoo.ru/7f41837¢
peakuu
Hroro mo paszneny 20

Paspen 2. Baxkneiime npeacTaBuTe/ M HEOPraHMYECKUX BelIeCTB

Boznyx. Kucnopon. Ilonsitue 06

2.1 6 but6mmoreka [IOK https://m.edsoo.ru/7f41837c
OKCcHuJgax
B I

2.2 OROPOLLIOWATHE © KHEIOTax 1 8 but6mmoreka [IOK https://m.edsoo.ru/7f41837c
COJISAX
Bopga. P T 0

2.3 OA8. TACTBOPEL. LIOWATHE O 5 bubmuoreka ITOK https://m.edsoo.ru/7f41837¢
OCHOBAHUAX
O

2.4 CHOBHDIC KIACChT 11 bubmuoreka IIOK https://m.edsoo.ru/7f41837¢

HEOPraHUYECKUX COECIUHEHUN
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https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Utoro mo pazneny 30

Pa3znen 3. llepuoanuecknii 3axoH u [lepuoguyeckas cucrema xummuueckux 3jaemMeHToB /. U. MengeneeBa. CtpoeHne arToM0oB. XUMHUYeCKasi
cBsI3b. OKNCJINTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIUN

[Tepunonnueckuii 3aKoH U
[Tepuonnueckas cucrema

3.1
XUMHYECKHX 31eMeHTOoB JI. 1.

7 bubnuoreka IIOK https://m.edsoo.ru/7f41837¢

MenneneeBa. CtpoeHue aroma

XUMHYECKas CBA3b.
3.2 OKUCIUTENBHO- 8 1 bubnuoreka IIOK https://m.edsoo.ru/7f41837¢
BOCCTAHOBHUTEIIbHBIC PEAKIIUU

Uroro no pazueny 15 bubnnoreka [{OK https://m.edsoo.ru/7f41837¢c

PesepBHOE Bpems 3 bubnmoreka I{OK https://m.edsoo.ru/7f41837¢c

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 08 4 6
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9 KVIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoauuecTBO 4acoB

DJIeKTpOoHHbIe (LM (ppoBbIE)
o0pa3oBaTe/IbHbIE Pecypchl

Ne ni/m
NPOrpaMmblI IpakTuue
KoHTpoJbHbIe
Bcero CKHe
padoTbI
padoThI
Pa3nes 1. BemecTBo U XuMH4yecKkme peakiun
11 [ToBTOpeHwue U yriaydiieHne 3HaHu| 5 1 bubnuoreka [IOK
' OCHOBHBIX pa3/eloB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OcCHOBHBIE 3aKOHOMEPHOCTH XMMHYECKHUX 4 bubnnorexka [JOK
' peaxiui https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHIECKAS JUCCOIHAITHSI. 8 1 bubnuorexa [JOK
' XUMHUYECKUE PEAKIIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznea 2. Hemerauibl 1 HX cOeIMHEHUS
91 OO0m1as XxapakTepuCcTUKa XUMHUUECKIX 4 bubnuotexa [JOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edso0.ru/7f41a636
OO0mast XxapaKTepUCTHKA XUMHYECKIX
2.2 9neH1\ieHT0§ VIAf)r nel. Cepa u eé 6 bubmmorexa LIOK
' PyHHL- Lep https://m.eds00.ru/7f41a636
COETMHEHUS
OO0mast XxapaKTepUCTHKA XUMHYECKIX
2.3 anemeHTOB VA-rpymiebl. A3ot, pochop u 7 bubmmorexa [JOK
' PyIHHBL ’ P https://m.eds00.ru/7f41a636
WX COCIMHEHUS
54 OO011ast XapaKTepPUCTHKA XUMHYECKUX 8 1 bubnuoreka [IOK
' anemeHToB |VA-rpynmel. Yriepon u https://m.edsoo.ru/7f41a636
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KPEMHUU U UX COCIUHEHHUS

Hroro no pazneny 25
Pa3zgen 3. MeTa/uibl M HX COeTUHEHU S
bubmuoreka [JOK
A I 4
3 Obmpae CBOHCTEa METANIOR https://m.edsoo.ru/7f41a636
. bubnuorexa [JOK
3.2 Baxxneinine MeTaibl M UX COSIUHEHUS 16 httos://m.edsoo.ru/7f41a636
Utoro no pazneny 20
Pasnen 4. Xumus u okpyxamomas cpeaa
4.1 BemecTBa 1 MaTepuaisl B )KU3HU 4EJIOBEKA 3 bubmmorexa [IOK
' B P https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PeszepBHOE Bpemst 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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YYEBHO-METOJIUYECKOE OBECIIEYUEHUE OBPA30OBATEJIBHOT'O ITPOLLECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJI51 YYEHUKA

» Xumus, 9 knacc/ ['abpuensa O.C., Octpoymos N.I'., Cnagkos C.A., Akunoneproe obmectBo «M3narensctBo «lIpocBemenue»
» Xumus, 8 knacc/ 'abpuensna O.C., OctpoymoB W.I"., Cnaakos C.A., AkuuonepHoe oomiectBo «M3marenbctBo «lIpocBemenne»

METOANYECKHUE MATEPUAJIBI 1J151 YUUTEJISA
1. T'abpuensa, O. C. Metonudeckoe mocooue k yueonuky O. C. ['abpuensna «Xumus». 8 kimacc / O. C. 'abpuensa. — M. : Ilpoda, 2021.
— 109.

2. I'abpuensn, O. C. Meronndeckoe nmocobue k yueonuky O. C. INabpuensaa «Xumusi». 9 kimacc / O. C. IN'abpuensa. — M. : [Ipoda, 2021.
— 108.

MU DPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbl CETU UHTEPHET
https://lesson.academy-content.myschool.edu.ru



