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INOACHUTEJIbBHAS 3AIINCKA

[TporpammMa o XMMHM Ha YPOBHE OCHOBHOT'O 00IIET0 00pa30BaHUsl COCTaBJICHA HA OCHOBE
TpeOoOBaHUIl K pe3yiapTaTaM OCBOCHHUS OCHOBHOI 00pa3oBaTeNIbHON MPOrpaMMbl OCHOBHOI'O
obmero obpazoBanus, npeactaBieHHBIX B @I'OC OOO, a Taxke Ha OCHOBE QeaepalbHON
paboueil mporpaMMbl BOCIUTAHUSA U C YYETOM KOHIEMIUU MPENoIaBaHus Y4eOHOTO MpeaMeTa
«Xumus» B 00pazoBaTeNbHBIX opranu3anusix Poccuiickoit denepannu.

[IporpaMmma mo xumuM Ja€T MpeACTaBICHUE O ILENAX, OoO0Ied cTparteruu oOydeHus,
BOCIIUTAHUS W Pa3BUTHA OOydYaIOIIUXCS CpeICTBAaMU Y4YeOHOro MpeaMeTa, yCTaHaBIUBACT
00s3aTeNIbHOE NIPEIMETHOE COAEpPkKAHUE, IPEIyCMAaTPUBAECT paclpeesieHue ero Mo Kiaaccam U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM IporpamMmbl 110 XUMHH, OIPENEISIET KOJINYECTBEHHbIE
Y KaueCTBEHHbBIC XapaKTEPUCTUKHU COACPKAHUS, PEKOMEHAYEMYIO MTOCIEA0BATEIbHOCTD H3yUEHUS
XUMHUH C Y4ETOM MEXKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKH Yy4eOHOTO Ipoliecca,
BO3PACTHBIX OCOOEHHOCTEW 00YUYaIOIINXCS, OMPEIEIIIeT BO3SMOXKHOCTH IPEAMETA IS peaTn3auu
TpeOOBaHUIl K pe3yibTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTENbHON IMPOrpaMMbl HAa YPOBHE
OCHOBHOTO 0011ero o0pa3oBaHus, a Takxke TpeOOBaHHI K pe3ynbTaTaM OOydeHHs XHMHUU Ha
YpOBHE IIeNiell U3y4eHHUs MpelIMeTa U OCHOBHBIX BUIOB YU4eOHO-II03HABATEIBHON JESITENbHOCTU
00ydJaromerocs 1o OCBOCHUIO yueOHOTO COICPKAHUS.

3HaHME XUMUH CIIY’)KUT OCHOBOM 711 (pOpMHPOBAHUS MUPOBO33pEHUS 00yUaroIIerocs, ero
MPEJICTABICHUI O MAaTePUAIbHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (OpMUPYEMbIE XUMUEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 HBOJIOLUHU BEIIECTB B IPUPOJIE, O MYTAX
pemieHus T00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTHS YEJIOBEYECTBA — CBHIPHEBOIA,
HHEPreTUUECKOH, MUILEBOM U IKOJIIOTUYECKON 0€301acHOCTH, MPOOJIeEM 31paBOOXPAHEHUS.

N3yyenue xumuu:

CHOCOOCTBYET peau3alii BO3MOKHOCTEH JUIsl cCaMOpa3BUTHS U (POPMHUPOBAHUS KYIbTYPbI
JMYHOCTH, €€ 0011el n (yHKIIMOHAIbHOW IPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHKME MBILUICHUS U TBOPUYECKUX CHOCOOHOCTEH oOyuaromuxcs,
HaBBIKOB ~ HMX  CaMOCTOSITENIbHOM  y4eOHOM  N1eATeNbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KH3HM, TaK M B
npodeccuoHaIbHOMN J1eTeTbHOCTH;

3HAKOMHUT CO CHEIU(PHUKON HAYyYHOTO MBIIIJICHUS, 3aKJIaJblBA€T OCHOBBI LIE€JIOCTHOTO
B3IJIS11a HA €JUHCTBO MPUPO/BI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM ITarloM B (POPMUPOBAHUU
€CTEeCTBEHHO--HAyYHOH IPAMOTHOCTH 00yYaroIUuXCs;

CHOCOOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTeCTBEHHO--HAyYHBIM
3HAaHUSAM, K TMPHUPOJAE, K YEIOBEKY, BHOCHUT CBOM BKJIaJ] B DJKOJIOTHYECKOE 0Opa3oBaHUE
oOydJaronuxcs.

JlaHHble HampaBieHHs B OOYYEHMHM XMMHMH 00ECHEeuMBAIOTCS CHEeUU(UKON comepikaHus
y4eOHOT0 MpeIMeTa, KOTOPBIH ABJISETCS MeJarorniecky alanTHPOBAHHBIM OTpaskeHHEeM 0a30BOi
HayKH XMMUU Ha ONpe/IeIEHHOM dTare e€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOIrO 00IIero o0pa3oBaHUS OPUEHTHUPOBAH HAa OCBOEHHUE
00y4aroIKUMHUCs CUCTEMbI NTePBOHAYAIBHBIX MOHATHIH XUMUHU, OCHOB HEOPraHWYECKOH XUMHU U
HEKOTOPBIX OTAEJIBHBIX 3HAYMMBIX MIOHATUH OPTraHUYECKON XUMUH.

CrtpykTypa coaep:KaHHsl MPOrpaMMbl MO XUMHUH c(pOpMHpOBaHA HA OCHOBE CHUCTEMHOIO
nonxona k e€ mzydenuro. CopepxaHue CKJIQJbIBACTCS U3 CUCTEMbI MOHATHH O XMMHYECKOM
AJIEMEHTE M BEIIECTBE M CHUCTEMBI MOHATUH O XHMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI



CTPYKTYPHO OPTraHU30BaHbl IO TMPUHLMILY NOCIEIOBATEIbHOTO PA3BUTHsS 3HAHMM HA OCHOBE
TEOPETUYECKUX NPEIACTaBICHUN PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYE€HHsI KaK OCHOBBI BCErO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa JI. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XMMUHU;

— YY€HHUS O CTPOCHHUU aTOMa U XUMUYECKOU CBS3H;

— IpeJCTaBICHUN 00 AIIEKTPOIUTHUECKON AUCCOIMAIIMH BELIECTB B PACTBOPAX.

Teopernueckre 3HAHUSA PAaCCMATPUBAIOTCS HA OCHOBE OSMIIMPHUYECKHU IIOJNYYEHHBIX H
OCMBICJICHHBIX (JaKTOB, Pa3BUBAIOTCS IOCIEIOBATEIBHO OT OJJHOTO YPOBHS K APYTrOMY, BBITTOJTHSS
GbyHKIIMY OOBSICHEHUSI U IPOTHO3UPOBAHUS CBOICTB, CTPOEHUSI U BO3MOXKHOCTEH MPAaKTUYECKOTO
IIPUMEHEHHUS U MOTYYEHUS U3y4aeMbIX BEILIECTB.

OcBoeHue mporpaMMmbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XUMHYECKON COCTAaBJAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IpPUPOJBI,
LEHHOCTHOTO OTHOILLIEHUS K HAayYHOMY 3HaHUIO U METOJaM I03HaHus B Hayke. M3yueHue xumun
MIPOUCXOUT C MPUBIICUCHUEM 3HAHU U3 PaHee U3YUCHHBIX YUEOHBIX MpeaMETOB: «OKpyKarouit
Mup», «bronorus. 5—7 knaccel» U «du3uka. 7 KiIacey.

[Tpu u3yyeHrr XUMUHU NPOUCXOAUT (POPMUPOBAHNE 3HAHUN OCHOB XMMHYECKON HAyKH Kak
00JaCcTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESITENbHOCTH YEJIOBEKa M KaK OJJHOTO
U3 KOMIIOHEHTOB MHPOBOW KyIbTyphl. 3ajada y4eOHOro mpeaMera COCTOUT B (POPMHUpPOBAHUU
CUCTEMbl XUMHYECKHX 3HAHMA — BaXKHEHIINUX (DaKTOB, MOHSATHH, 3aKOHOB M TEOPETHUYECKHUX
MOJIOKEHHUH, JIOCTYIHBIX OOOOIIEHNI MHPOBO33PEHUECKOTO XapakTepa, s3blKa HAyKd, B
IPUOOIIEHNH K HAyYHbIM METO/1aM [TO3HAHUS IPU U3YYEHHUH BELIECTB U XUMUYECKUX pEaKuil, B
(GopMHpOBaHMM W pPa3BUTHM [103HABATEIbHBIX YMEHMH M MX NPUMEHEHHH B Y4eOHO-
MIO3HABATENIBHOM U yueOHO-MCCIIEJ0BATENIbCKOM 1eATeIbHOCTH, OCBOEHUH MpaBUJl OE€3011aCHOTrO
oOpallieHus ¢ BeIIeCTBaMU B ITOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHWH XUMUU Ha YpOBHE OCHOBHOI'O O0IIEro oOpa3oBaHMs Ba)XXHOE 3HAUYEHHE
npuoOpenu Takue e, Kak:

— (hopMUpOBaHHE MHTEIJIEKTYAIbHO PAa3BUTOI JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHMIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY IHPUHATHIO pEIIeHUH, CIOCOOHOM amanTHpOBaThC K
OBICTPO MEHSIOLINUMCS YCIOBUSAM XKHU3HU;

— HampaBJIEHHOCTh OOyYEHHUS Ha CHUCTEMaTHYeCKoe MpHOoOIIeHHe o0yJaromuxcs K
CaMOCTOSITEJIbHOM ~ IMO3HABAaTEJIbHOM  JIEATENBHOCTH,  HAyyHbIM  METOJaM  IO3HaHuA,
(opMHPYIOLTMM MOTHUBALIMIO M Pa3BUTHE CIOCOOHOCTEH K XUMUU;

— ofecrieueHue YCJIOBHUM, CIHOCOOCTBYIOUIMX MPHOOPETEHUIO OOYYaIOIIMMUCS OIbITa
pa3HOOOpa3HON JeATEeIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIIOUYEBBIX HABBIKOB (KIIFOUEBBIX
KOMITETEHIIHI ), UMEIOIINX YHUBEpCAIbHOE 3HAUEHUE JUIsl pa3IMYHbIX BUJIOB JAEATEIbHOCTH;

— (hopmupoBanue ob1mel GyHKIIMOHAIBHOW M €CTECTBEHHO-HAYYHOM TPaMOTHOCTH, B TOM
quciIe YMEHHHM OOBACHATH U OLIEHUBATD SIBJICHUS OKPY’KAIOIIET0 MUPA, UCIIOJIb3YsI 3HAHUS U OTIBIT,
MOJIyUYE€HHBIE MPU M3YyYEHUU XUMHUU, IPUMEHSATh UX MPHU PEHIeHHH MpoOJieM B MOBCEIHEBHOMN
KU3HH U TPYJIOBOH JESITEIBHOCTH;

— (popMupoBanue y 00ydaromuxcs T'yMaHUCTHYECKUX OTHOUICHUH, TOHUMaHUsI IEHHOCTH
XUMHUYECKHX 3HAHUHU Ui BBIPAOOTKM SKOJIOTUYECKH 1IE€JIeCO00pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEIAX COXPAHEHHUS CBOETO 3J0POBbA M OKPYXKAIOIIEH MPUPOTHOMN
Cpenpbl;



— pa3BHTHE MOTHBAIIUU K O0YYECHHUIO, CTIOCOOHOCTEH K CAMOKOHTPOITIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHS OOIIEYETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npouiIs ¥ HAMPABICHHOCTH JabHEHIIero oOyueHusl.

OO01miee Ynciio 4acoB, OTBEACHHBIX Ui M3YYEHUS XMMUU HA YPOBHE OCHOBHOTO OOIIETO
obpasoBanusi, coctaBisieT 136 yacoB: B 8 kimacce — 68 yacos (2 yaca B Hezelnto), B 9 kinacce — 68
4acoB (2 4aca B HEJIEIO).

COJAEP)KAHUE OBYYEHUA

8 KUIACC

ITepBoHavyajbHBIE XMMHYECKHE TOHATHS

[Ipenmer xumuu. Posib XMMUM B KU3HM 4YeJlOBEKa. XMMHS B CUCTEME HayK. Tema u
BeniecTBa. Ou3nueckue CBOWCTBA BELIECTB. ATperatnoe coctosiHue Bemects. [lonsTue o Mmerogax
no3HaHus B XxuMuu. Yuctele BemecTBa U cmecu. CriocoOsl pa3eneHus cMeceil.

ATOMBI W MOJEKYJbl. XHUMHUYECKHE 3JIeMEHThl. CHUMBOJIBI XMMHUYECKUX 3JIEMEHTOB.
[TpocThie U clloKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumuueckas popmysa. BareHTHOCTh aTOMOB XUMUYECKUX 3JIEMEHTOB. 3aKOH IMOCTOSIHCTBA
cocrtaBa BemecTB. OTHocuTenbHas aromMHas Macca. OTHOCHUTENbHAas MOJEKYJSpHas Macca.
MaccoBast 1011 XUMHUYECKOI'0 2JIEMEHTA B COEAMHEHUH.

Konngectso BeniectBa. Monb. MoisipHas macca. B3auMoCBsI3b KOJIMYECTBA, MACChHI U YUCIIA
CTPYKTYPHBIX €IMHHUII BeuiecTBa. Pacu€Tol mo hopMynaM XUMHUYECKHX COCTUHEHHI.

@usnyeckue M XMMHYECKHE SBICHHS. XHMHYECKas peaklus U €€ MPU3HAKU. 3aKOH
COXpaHEHMsI MacChl BEIeCTB. XuMUueckue ypaBHeHHs. Kiaccudukanys XUMUYECKUX peakuuil
(coenuHeHus, pa3noKeHUs, 3aMeIIeHUsI, 0OOMEHa).

Xumuueckuii IKCnepumenm:

3HAaKOMCTBO C XMMHUYECKOW IMOCY/0M, mpaBWiIaMu paboThl B JabOpaTOpUH U HpuéMamu
oOpareHusi ¢ J1abopaTOpHBIM O0OpPYJAOBaHUEM, M3YYCHHE M ONMUCAaHUE (DU3UYECKUX CBOMCTB
00pa3IoB HEOPTraHMYECKUX BEIIECTB, HaOM01eHne (pr3nueckux (TUTaBJICHUE BOCKA, TasTHUE JIbJIA,
pacTupaHue caxapa B CTyINKe, KUIIEHUE U KOHJIEHCALlUsl BOJIbI) 1 XUMHUECKUX (TOpPEHUE CBEYH,
IPOKaJIMBaHUE MEAHOM MTPOBOJIOKH, B3aUMOJICHCTBHE MeJla ¢ KUCIIOTOH) siBIeHUH, HaOIro1eHue u
ONMCAaHNE NMPU3HAKOB NMPOTEKAHUSI XUMUYECKUX peaklni (pa3iokKeHHe caxapa, B3auMoJIeHCTBUE
CEpHON KHUCIOTBHI C XJOpUAOM Oapusi, pasnoxkeHue ruapokcuna menu (ll) mpu HarpeBanuw,
B3anMoJieiicTBHE kene3a ¢ pactBopoM coiu Meau (1), n3ydyenue cnocoGoB pasaeneHust cMeceit:
C TOMOIIBIO MarHura, (WIBTPOBaHHE, BbINAPHBAHME, AUCTWILIAIMA, Xpomarorpadus,
IIPOBEJICHNE OYUCTKU MOBAPEHHOM COJM, HAONIOJAEHHE U ONUCAHHE PEe3yNIbTaTOB MPOBEICHUS
OMbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPaHEHUS MacChl, CO3JaHME MOJelell MOJIEKYI
(I1apocTepKHEBBIX ).

BaskHeiilue npeacTaBUuTeId HEOPraHUYECKHUX BeleCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopoja — 3J€MEHT W IpPOCTOE BEIIECTBO.
HaxoxneHnue kuciopoja B mpupoje, PU3ndeckue U XMMHUECKHUEe CBOWCTBA (peakluyi TOPEHHUs).
Oxcunpl. Ilpumenenue kucinopoga. CrocoObl TOJMy4eHHUs KHCIOpoJa B JIabOpaTopuu U
IpoMBIIIIEHHOCTH. KpyroBopot kuciopona B mpupozge. O30H — ajutoTporHas MOJU(pHUKAIHS
KHCIIOpO/Ia.

TennoBoit >(ppekT XUMHUYECKOH peakluh, TEPMOXHMHUYECKHE YypaBHEHHS, JK30- U
OHAOTEPMUYECKUE peakuMU. TOoIaMBO: yroib M MeTaH. 3arpsi3HEHUE BO3/YXa, YCHUJIICHHE

HNapHUKOBOTO AP QeKTa, pa3pylIeHne 030HOBOTO CIIOS.
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Bonopon — anemeHT u npocrtoe BemiecTBo. HaxoxaeHue Boiopoaa B mpupoje, husnueckue
Y XUMHUYECKUE CBOMCTBA, IPUMEHEHHUE, CIIOCOOBI MoTydeHus. KuciaoTel u comu.

Monsipublii 00bEM ra30B. Pacu€Tbl 1o XUMHUYECKUM YpaBHEHUSIM.

®dusnyeckue cBoMcTBa BOAbL. Boja kak pactBoputenb. PactBopbl. HacklimeHueie u
HEHACBIIICHHbIE pAacTBOpbl. PacTBopuMOCTh BewecTB B BoAe. MaccoBas 10is BellecTBa B
pacTBope. XUMHUECKHE CBOMCTBa BoAbl. OcHOBaHus. Poiab pacTBOpoOB B MpUpPOJE U B KU3HU
yenoBeka. KpyroBopor Boabsl B mpupoje. 3arpsisHEHHE MPUPOAHBIX BoA. OXpaHa M OYHMCTKA
MPUPOIHBIX BOJ.

Knaccudukanus Heopranmdeckux coeauneHuit. Oxcunpl. Kiaccubukanus OKCHIIOB:
coneoOpa3yroliue (OCHOBHBIEC, KHCIOTHEIE, aM(OoTepHBIe) U HeconeoOpasyomue. HomeHnkiarypa
OKCcHA0B. DU3HUECKHUE U XUMUYECKHE CBOMCTBA OKCUIOB. [TonydueHne okCuaoB.

OcHoBanus. Krnaccudukanusi OcHOBaHMIA: MIENOYM UM HEPACTBOPUMBIE OCHOBAHUA.
Homenknarypa ocHoBaHuil. @u3nueckue M XUMHUYECKHE cBOWcTBa OcHOBaHMU. [lomyuenue
OCHOBAaHMH.

Kucnotsl. Knaccudukanms kucnor. Homenknarypa kucinor. @u3nyecKkue ¥ XUMHUECKUE
cBoiicTBa kucior. Pan akrusnoctu metauioB H. H. bekerosa. [lonyduenue Kucior.

Comu. Homenknatypa cosieil. @u3znueckue U XMMUYECKHe cBoicTBa coiiedd. [lonmyuenue
COJICH.

I'eneTnueckas CBSA3b MEKY KJIACCAMU HEOPTAHUYECKUX COCTUHEHUN.

Xumuueckuit IKcnepumenn:

KauyeCTBEHHOE OMpeeNieHue COJepKaHusl KUCIOpoJa B BO3AyXe, MOIyYeHHE, COOMpaHUe,
pacrio3HaBaHUE W HM3YUYECHHE CBOMCTB KHUCJIOPOJa, HAOIO/IEHWE B3aMMOJICHCTBUS BEIIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOZHMKHOBEHUS M TPEKpaIIeHUs: TOpeHus (mmokapa), 03HAKOMJICHHE C
oOpa3llaMud OKCHIOB M ONUCAaHHE HX CBOMCTB, MOJy4YeHHE, COOMpaHUE, pacro3HaBaHUE U
U3ydeHHe CBOMCTB BOjopona (TOpeHue), B3auMojeicTBHe Bogopoma ¢ okcumaom wmemu (1)
(BO3MOKHO UCIIOIB30BaHUE BUICOMATEPHAIIOB), HA0IOIcHHE 00PA3II0B BEIIECTB KOJIMYECTBOM |
MOJIb, WCCJIEOBAaHHE OCOOCHHOCTEW DPACTBOPEHHUS BEIECTB C Pa3IMUYHON PaCTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHOM MAacCOBOM [J0JIEM pPacTBOPEHHOIO BELIECTBA,
B3aMMOJICHCTBHE BOABI C MeTaljamMH (HaTpueM M KalbllueM) (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEPHAIIOB), MCCIIEIOBaHWE OOpa3llOB HEOPTaHWYECKUX BEIIECTB PA3JIMUHBIX KIJIACCOB,
HaOJIIOJICHUE M3MEHEHUsI OKPACKM WHIMKATOPOB B PAcTBOpAaX KHUCIOT U IIEJIOYEH, M3ydeHUe
B3aumoeicTBus okcuaa meau (1) ¢ pacTBOpOM CepHO# KUCITOThI, KUCIOT C METalIaMHU, PEaKIHit
HEWUTpanu3aluu, MoJy4yeHne HEPACTBOPUMBIX OCHOBAHMH, BHITECHEHHUE OJJHOTO METaJljla JPYyruM
W3 pacTBOpa COJM, PEIIEHUWE HKCIEPUMEHTAIBHBIX 3aJad Mo TeMe «BaxHelmme Kiaccsl
HEOPraHUYECKUX COCIMHEHUI.

Ilepuoanuecknii 3axkoH u Ilepuoanyeckass cucrema xumudeckux diaementos JI. M.
MenpeneeBa. CTpoeHne aToMOB. XMMH4YeCKas CBA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[TepBbie MOMBITKH KTacCU(PUKAIIMN XUMHIECKUX 71eMeHTOB. [[oHITHE O Tpynmax CXOAHBIX
AIIEMEHTOB (IIIEIOYHBIE U IIEJI0YHO3EMEeNbHbIE METAILIbI, TaJIOTeHBI, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOTepHbIE OKCUIBI M TUAPOKCHUIBL.

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema XuMu4yeckux »siemeHTtoB J[. .
MenneneeBa. KoporkomepuoaHass u aMHHONIEpUOAHAs ¢opMbl [lepuoanyueckoid CHCTEMBbI
xumuueckux asiemeHToB J[. M. MenneneeBa. Ilepuonst u rpymnmbl. DU3HYECKH CMBICH
MOPSAAKOBOTO HOMEpa, HOMEPOB MEPUOIA U TPYIIIIBI AJIEMEHTA.



Ctpoenue atomoB. CocTaB aTOMHBIX siiep. M3oTomnbl. DnekTpoHbl. CTpOEHHE AIEKTPOHHBIX
00oiouek aroMoB TepBbix 20 xumuueckux siemeHToB llepuonuueckoir cucremsr J[. W.
MengeneeBa. XapakTepUCTUKa XMMUYECKOTO 3JIEMEHTA MO €ro MoJioeHuto B [leproanyeckoit
cucteme /1. 1. Menpaeneena.

3aKOHOMEPHOCTU U3MEHEHUS paJuyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB I10 IPYIIIAM U IEPUOLAM.

3nauenue [lepuognueckoro 3akona u Ilepuoguyeckoil cCTEMbl XUMHUYECKHUX AJIEMEHTOB
JUIs1 pa3BUTUS HAyKW U npakTuku. J1. 1. MenaeneeB — y4€HbI U IpakIaHKH.

Xumuueckas CBS3b. KoBanentnas (monsipHas u HEMoJIsIpHast) CBA3b.
DIIEKTPOOTPULIATETLHOCTh XMMUYECKUX 3JIEMEHTOB. lloHHAas CBA3b.

Crenenb  okucienusi. OKUCITUTEIBHO--BOCCTAHOBUTENbHBIE  peakiuu. lIpouecchl
OKHUCJICHUS U BOCCTAaHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIIU.

Xumuueckuii IKcnepumenm:

u3ydeHue oO0pas3loB BEIIECTB METAUIOB M HEMETAJIOB, B3aWMOJCHCTBHE THUIIPOKCHUIA
LMHKA C pacTBOpPAMHM KHCJIOT M IIEJIOYEH, MPOBEICHHUE OIBITOB, WILTFOCTPUPYIOMIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIuil (TOpEHUE, PEAKIIUU PA3JI0KEHUS, COSTUHEHHS).

Mescnpeomemmnuie ceazu

Peanuzanusi MeXIpeAMETHBIX CBSI3€M MPU M3YYCHUH XUMHH B 8 KJIaCCE OCYIIECTBIISICTCS
Yyepe3 UCTOIb30BaHUE KaK OOIINX €CTECTBEHHO--HAYYHBIX MIOHATUM, TAK U TIOHSITHH, SBIISIOIINXCS
CHUCTEMHBIMU IS OTAENbHBIX IIPEIMETOB €CTECTBEHHO--HAYYHOI'O LIUKJIA.

OO61ure ecTeCTBEHHO--HAYYHbIE TOHATHS: HAyYHBIN (aKT, TUIIOTE3a, TEOPHs, 3aKOH, aHAIIU3,
CHUHTE3, KIaccu(UKaIus, TMePUOJUIHOCTb, HAOIIOJACHUE, OHKCIEPUMEHT, MOJICIUPOBAHHE,
M3MEPEHUE, MOJIENb, SIBJICHUE.

®usnka: Marepus, aToMm, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIUJ, H30TOIIbI,
pPaZMoOaKTUBHOCTb, MOJIEKYJNa, JJIEKTPUUYECKUN 3apsl, BEIIeCTBO, TeJ0, O0bEM, arperaTHOe
COCTOSIHME BEIEeCTBa, ra3, (U3WYECKUE BEITUYUHBI, €AUHUIIBI U3MEPEHHS, KOCMOC, TUIAHETHI,
383151, ComHIle.

buonorus: porocunres, neixanue, ouochepa.

['eorpadus: armocdepa, ruapochepa, MHHEpANbl, TOPHBIE TMOPOJIBI, IOJE3HBIC
HCKONIa€MbI€, TOIIJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHYeCKas peaKkuust

Ilepuonnueckuii 3akoH. llepuoamueckass cucrema xumuueckux a3nemeHtoB . H.
MenneneeBa. CTpoeHne aToMOB. 3aKOHOMEPHOCTH B W3MEHEHUM CBOWCTB XUMHYECKHX
AJIEMEHTOB TMEPBBIX TPEX MEPUOMOB, KAJIMs, KaJIbIMd M HUX COCIMHEHUWA B COOTBETCTBHM C
MOJIO’KEHUEM 2JIEMEHTOB B [leproinueckoi CucTeMe U CTPOCHUEM UX aTOMOB.

CrpoeHue BelecTBa: BHUAbl XUMUYECKON CBA3M. THNBI KPUCTAUIMUYECKUX PEHIETOK,
3aBUCHUMOCTh CBOMCTB BEILIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U BUJIa XUMUYECKOW CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTaHWYECKHX BEIIeCTB. XHMHYECKHE CBOMCTBA
BEILECTB, OTHOCAIIUXCS K Pa3JIMYHBIM KJIaCcCaM HEOPraHMYECKUX COEIMHEHHM, TeHeTHYecKas
CBSI3b HEOPTaHMYECKUX BEILIECTB.

Knaccudukanuss XuMHYECKUX PEaKIUi MO Pa3IuIHBIM MpHU3HAKaM (TI0 YHUCTy M COCTaBYy
YYaCTBYIOIIMX B PEAKIIMH BEILIECTB, MO TEIIOBOMY 3 ()EKTyY, 0 N3MEHEHUIO CTEIIeHEH OKUCIICHUS
XUMHUYECKHX JJIEMEHTOB, 10 OOpaTMMOCTH, II0 YyYacCTHIO Karajau3aropa). OK30- H
SHIOTEPMUYECKHUE PEAKIINU, TEPMOXUMUUYECKIE YPAaBHEHUSI.



[TonsiTie 0 CKOpOCTH XUMHYECKOW peakiuu. [ToHsTHE 00 OOpaTHMMBIX W HEOOPATHMBIX
XUMUYECKUX peakiusax. [loHsTHe O TOMOreHHBIX M TeTepOreHHbIX peakuusx. [lonsrtue o
katanuse. [lonsTue o xumMuyeckoMm paBHOBecHH. DAKTOPBI, BIHSIOMINE HA CKOPOCTh XMMUYECKON
peaKIuu U MOJI0KEHHE XMMHUUECKOT0 PaBHOBECHSI.

OKHCTUTENIbHO-BOCCTAHOBUTEIbHBIE PEAKIMM, DSJCKTPOHHBIM OalaHC OKUCIUTEIHHO-
BOCCTAaHOBUTENIBbHON peakuuu. COCTaBlI€HHE YPABHEHMM OKHCIUTEIbHO--BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIIOJIb30BaHUEM METO/1a JIEKTPOHHOT0 OanaHca.

Teopust 3MEKTPOIUTHUECKON NUCCOLMUALMU. DIEKTPOIUTHI U HEIJIEKTPOIUTHL. KaTHoHBI,
aHUOHBI. MexaHU3M JTUCCOLIMAIIMU BEIIECTB C Pa3IMYHBIMU BHIaMU XUMHUYECKOM cBs3U. CTeneHb
mucconuaiuu. CUIIbHBIE U c1a0bIe SJICKTPOIHTEHI.

Peakuuu noHHoro o6MeHa. YCIIOBHS NMPOTEKaHUs PEAKIMii MOHHOTO OOMEHa, TOJHbBIE U
COKpaIlIEHHbIE MOHHBIE ypaBHEHUS peakiuil. CBOICTBa KUCIOT, OCHOBaHHI M COJE B CBETE
MPEJICTaBICHU 00 SIEKTPONIUTUYECKON Auccoruanuu. KadecTBeHHbIE pPEaKIMM Ha HOHBIL.
[TonsTHE O THIPONHU3E COTNEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIIECTB —
METaUIOB M HeMeTauioB (rpadura W anamasa), CJIOXKHBIX BEIISCTB (XJIOpUAa HaTpHs),
UCCJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKON pEaKkIuu OT BO3ACHCTBUS PA3IUYHBIX
(GakToOpoB, UCCIIEOBAHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, IpOLEcca JAUCCOLUAINU
KHCIIOT, IIeJ0Yel U cosiel (BO3MOKHO UCIIOJIb30BAHKE BUECO MAaTEPUAIIOB), TPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIMX TPU3HAKK MPOTEKAHUS peakluii MOHHOro oOMeHa (oOpazoBaHue oOcaika,
BbIJIEJICHHE Ta3a, 00pa30BaHME BOJIbI), ONBITOB, WJUIIOCTPUPYIOMIUX MPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBUTENBHBIX pEaKIUi (FOpeHHE, peakluu Pa3IoKEeHUs, COeAUHEHUs), paclio3HaBaHUE
HEOPraHMYECKHUX BEIIECTB C TOMOIIbI0 KAaueCTBEHHBIX peaklWid Ha WOHBI, pelIeHue
DKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTauibl 4 MX coeJUHEHUSA

OO0miass xapakTepucThUka rajoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEepHBIE
crernieHu okucineHusi. CtpoeHue M (U3NYECKHE CBOWCTBA IMPOCTBHIX BELIECTB — TaJOTE€HOB.
XUMHYeCKHuEe CBOWCTBA Ha MpHUMepe XJjopa (B3auMMOJCHCTBHE C MeTaulaMH, HeMeTaJUlaMu,
mienoyamu).  XuopoBoaopod. ConsiHas KUCIOTa, XMMHYECKHE CBOMCTBA, IOJIyY€HHE,
npuMeHeHue. JlelicTBre XJiopa U XJIOpOBOAOPO/Ia Ha OpraHu3M uesnoBeka. Baknelme Xiaopuabl
U UX HaXO0XJACHHUE B IPUPOJIE.

OObmas xapakrepuctuka 37aeMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHune M (QU3MYEecKHe CBOMCTBA MPOCTHIX BELIECTB —
KHCIIOpOJia M cepbl. AJUIOTPONHBIE MOIU(UKAIIMKA KUCIOPOJa U Cepbl. XUMUYECKUE CBOMCTBA
cepel. CepoBOZOpOA, CTpoeHue, (u3MdYecKkHue M XMMHUYecKHe cBOMCTBa. OKCHIBI Cepbl Kak
MPEICTAaBUTENN KUCIOTHBIX OKCUIOB. CepHasi KUCIOTa, PU3NYECKUE U XUMHYECKHE CBONCTBA
(ob1mre Kak MmpeacTaBUTeNsl Kjlacca KUCIOT U crierupuyeckue). XuMHYECKHe Peakiuu, JeKalue
B OCHOBE IIPOMBILIUIEHHOTO CII0c00a MOTy4eHus: cepHON KUCIOTHI. [IpmMeHeHre cepHON KUCIIOTHI.
Conu cepHOU KHCIOTHI, KaueCTBEHHas peakius Ha cyinbdar-uoH. Haxoxknenue cepol u eé
COEIMHEHUI B NpUpPOAE. XUMHUECKOE 3arpsA3HEHUE OKPY/KAIOWIEH Cpellbl COEAUHEHUSAMH CEPbI
(KUCIIOTHBIE AOXKIU, 3arpSI3HEHHE BO3/lyXa U BOJIOEMOB), CLIOCOOBI €ro NMpeA0TBpaIlleHuUS.

OO6mas xapaktepuctuka 37JeMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHHSI aTOMOB,
XapakTepHbIe CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWE B MpUpoie, (HU3UYECKUe U
XUMHYeckHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUaK, ero Gu3n4ecKue 1 XMMHYEeCKHe
CBOICTBa, Mony4yeHue u npuMeHeHne. Conu aMMOHMSI, UX (HU3MUECKHE U XUMUYECKHE CBONCTBA,
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npuMmeHenue. KadecTBeHHass peakuus Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ MOJIyuyeHUE,
¢u3nueckue M XMMHUYECKHME CBOiicTBa (0OmIMEe Kak TpEeACTAaBUTENs Kiacca KUCIOT |
cneuuduyeckne). Mcnoap3oBaHWe HHUTPATOB M COJEH aMMOHHUS B KaueCTBE MHHEPAIbHBIX
ynobpenuii. XuMHUECKOe 3arps3HeHHE OKPYXArolIe cpeibl COeMHEHUSIMH a30Ta (KUCIOTHBIE
O, 3arps3HEHHE BO3JyXa, MOYBBI M BOA0EMOB). Pocdop, amaoTpornHble MOAUDUKALNN
docthopa, puznyeckue u xummueckue cBorictBa. Oxcun docdopa (V) u pocdopHas xuciora,
¢u3nueckue M XUMHYECKHE CBOWCTBa, mosiyueHue. Mcmomnb3oBanue QocdaroB B KauecTBe
MUHEPATBHBIX YIOOPEHHIA.

O6mas xapakrtepuctuka 3yeMeHTOB |VA-rpynmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapaKTepHbIE CTENICHH OKUCIEHHS. YTIEepO], AFIOTPOIHbIE MOIU(UKAIINH, PACIPOCTPAHEHUE B
npupoje, Gu3ndeckne u XUMHIECKUEe CBOMCTBa. Ancopbuus. KpyroBopotT yriepona B mpupoe.
Oxkcunsl yriaepoaa, ux (pU3NYecKue U XUMHUYECKHE CBOMCTBA, IEHCTBUE HA >KUBBIE OPTaHU3MBI,
HOJTyYeHHE U MPUMEHEHHE. DKOJOTHYeCKue MpoOieMbl, CBA3aHHbIe ¢ okcuaoM yriaepoaa (1V),
TUIOTe3a TII00aJBHOTO TOTEIUICHUs KiIMMarta, MapHUKOBBIN 3¢ dekt. YrompHas kucimora u eé
CONM, WX (PU3MUECKHE M XUMHYECKHE CBOICTBA, MOJy4YeHHWE M TpuMeHeHue. KauectBenHas
peakius Ha KapOoHaT-HOHBL. Mcnonap3oBaHne KapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIILIEHHOCTH
U CEeIIbCKOM XO3sICTBE.

[lepBoHayanpHbIe TOHATHS 00 OPraHMYECKHX BEIIECTBAX KaK O COCTUHEHHUSX YIIIepoja
(MeTaH, 3TaH, STHJICH, alleTUJICH, STAHOJ, TJIULEPUH, YKCYCHas KucioTa). [I[pupoaHbie HCTOUHUKI
YII€BOIOPOAOB (YroJib, MPUPOIHBINA a3, HePTh), MPOIYKTHI UX MepepadboTku (OEH3MH), UX POJIb
B OBITY U TPOMBIIUIEHHOCTH. [loHATHE O OMOJIOTMYECKH Ba)KHBIX BEIECTBAX: JKUpPaxX, OelKax,
VIJIEBOAAX — W WX POJM B JKM3HU 4eJOBeKa. MarepuaibHOE EIWHCTBO OPTaHUYECKUX H
HEOPTraHMYECKUX COCTUHEHUH.

Kpemuuii, ero ¢usndyeckue M XUMHUECKHUE CBOWCTBa, IMOJy4Y€HHE M HpPHUMEHEHHE.
Coenunenus kpemMHusi B mpupone. OOmme mnpencraBieHus o0 okcunae kpemuus (V) u
KpeMHHEBOH KkucioTe. CHIIMKATHI, UX UCIOJIh30BaHNE B OBITY, B IPOMBINIJICHHOCTH. BakHeiimme
CTpPOUTENIbHBIE MaTepHualibl: KepaMuKa, CTEKJIO, IIEeMEHT, OeToH, jxene300eToH. I[IpoGiemsl
0€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MaT€pPHAIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

u3ydeHre oOpa3loB HEOPTaHMYECKUX BEUIECTB, CBOMCTB COJITHOW KHCIIOTBI, TPOBEICHUE
Ka4eCTBEHHBIX PEAKIWi Ha XJIOPWA-WOHBI U HAOIIOJCHNUE MPHU3HAKOB WX MPOTEKAHUS, OIBITHI,
oTpakarolye (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJOT€HOB M UX COEAMHEHUI (BO3MOXHO
UCITIOJIb30BaHUE BHJECOMATEpPHANIOB), O3HAKOMIIEHHE C 00pa3liaMu XJIOPUAOB (TaJIOT€HHUJIOB),
O3HAKOMJIEHHE C oOpa3laMu cepbl U €€ COEIMHEHUSMHU (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPHAJIOB), HAONIOJCHWE TMporecca OOyrauBaHMsS — caxapa TMOJ  JCUCTBUEM
KOHIIEHTPUPOBAHHON CEPHOW KHCIIOTHI, U3yUYeHHE XUMHUECKUX CBOMCTB pa30aBIeHHOHN cepHOM
KHCJIOTHI, MPOBEJICHHE KAaYeCTBEHHOW peakIMM Ha Cyiab(paT-WOH M HaOJIOJeHHE NMpU3HaKa eé
MIPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MYEeCKMMM CBOWMCTBaMHU a30Ta, ¢ocdopa M HX COEIUHEHUN
(BO3MOYKHO HCIIOJI30BaHKUE BHIEOMATEPUANIOB), 00pa3iaMu a30THBIX U POochHOpPHBIX yn0O0peHuH,
NoJydeHue, coOupaHue, pacro3HaBaHWE M U3yYEHHE CBOWCTB aMMHUaka, IPOBEACHUE
Ka4eCTBEHHBIX PEAKIMI Ha HOH aMMOHUS U (pocdaT-uoH U U3ydeHHUe MPU3HAKOB UX MPOTEKaHUS,
B3aMMOJIeIICTBHE KOHIIEHTPUPOBAHHOW a30THOM KUCJIOTHI C MeAbI0 (BO3MOYKHO HCIOJb30BaHUE
BUJICOMATEpPHUANIOB), H3YYEHHE MOJeNeld KPUCTAJUIMUECKUX pemeEToK anMmasa, rpadura,
¢ynepeHa, 03HAKOMIIEHHE € MPOLECCOM aICOPOIIMH PACTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM
YIJIEM U YCTPOHCTBOM ITPOTUBOTa3a, MojyueHne, coOnpanue, pacrio3HaBaHUe v U3y4YeHHE CBOWCTB
VIJIEKUCIIOrO Tra3a, MpPOBEJACHHME KaueCTBEHHBIX peakiuil Ha KapOOHAT W CHJIMKAT-HOHBI H
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W3y4€HUE TMPU3HAKOB HUX NPOTEKaHUs, O3HAKOMJIEHHE C MNPOAYKIMEH CHUIMKATHOM
MPOMBIIUICHHOCTH, PEIICHUE YKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe «BakHelme HeMeTalyIbl U UX
COCTMHEHUS».

MeTta/lIbl M MX COCAUHEHUS

OO61mas xapakTepruCcTUKa XUMUYECKHX 3JIEMEHTOB — METaJJIOB Ha OCHOBAHUHU X MOJIOKEHUS
B Ilepuonnueckoil cucreme xuMuueckux siaeMeHToB JI. 1. MenneneeBa u CTpOEHHsSI aTOMOB.
Crpoenue MeramioB. Mertaminueckas CBs3b M METAUIMYECKAs] KPUCTALIMYECKAs pEHIETKa.
DJIEKTPOXUMUYECKUN pAll HAOpsKEHU MeTaioB. DHU3UYECKMEe M XUMHUYECKHUE CBOMCTBA
MeTaisioB. O0mue crnocoObl moydeHus MetamwioB. [loHsTHE 0 KOPPO3UH METaNIOB, OCHOBHbBIE
CHocoObl 3almMTHl WX OT Koppo3uu. CruiaBbl (CTallb, YyryH, AIOPATIOMUHUM, OpoH3a) M HX
MPUMEHEHUE B OBITY U IPOMBIIIUICHHOCTH.

[[{enounble MeTalIbL: TIOJIOkKEHUE B Ileproanueckoil cucreMe XMMUYECKUX 31eMeHTOB J1.
N. MenpneneeBa, CTpO€HHE UX aTOMOB, HaXOXKJeHUE B npupone. Ou3nueckue U XUMUYECKUE
CBOMCTBa (Ha mpuMepe HaTpust U Kayusi). OKCUIBI M THAPOKCUIIBI HATpHs U Kanus. [Ipumenenue
HIEJIOYHBIX METAJIOB U UX COCTMHEHUMN.

[[{erouHO3eMeNnbHBIE METAJIBI MATHUN U KalbIUi: NoJI0keHue B [lepruonnueckoii cucteme
xuMuueckux 3neMeHToB J[. M. MenpeneeBa, CTpO€HHE MX aTOMOB, HaXOXJACHUE B IPHUPOJE.
Pu3nyecKue U XMMHUYECKHE CBOMCTBA MarHusl U KajablHs. BaxkHeNIMEe COCAUHEHUS KalbIUs
(oxcua, ruapokcu, cosn). JKECTKOCTh BOJBI U CIIOCOOBI €€ yCTpaHEHH .

AnmtoMunuii: nonoxkenue B Ilepumogmyeckoil cucteme Xumuuyeckux syemeHToB [[. U.
MenpeneeBa, CTpO€HUE aTOMa, HaxoXJeHue B npupoje. Gusnyeckne U XMMUYECKHE CBOMCTBA
amroMuHus. AMGOTEpHBIE CBOMCTBA OKCUIA M THUIPOKCHIA AITFOMUHUS.

Kenezo: mnonoxenue B Ilepromnueckod cucrteMe XUMUYECKHX a3nemeHToB J[. H.
MenpeneeBa, CTpO€HUE aToMa, HaxoXJeHue B npupoje. Gusnyeckne U XMMUYECKHE CBOMCTBA
xkene3a. Okeuawl, Tuapokcunsl u conu skenesa (I1) m xenmesa (lll), ux cocraB, cBoiicTBa u
MOJTyYCHHE.

Xumuueckuii IKCnepumMenm:

03HAKOMJICHHE ¢ 00pa3liaMy METaJIOB U CIUIABOB, X (DU3HMUECKUMU CBOMCTBAMU, U3YUCHUE
pPe3yIbTaTOB KOPPO3UU METAILIOB (BO3MOXKHO MCIOJIb30BaHNE BUACOMATEPUAIOB), 0COOEHHOCTEN
B3aUMOJICCTBUSL OKCHJIa KaJbIlUsi U HATPUsi C BOJOH (BO3MOXHO UCIOJIb30BAaHUE
BHJICOMATEPHAIIOB), HCCIIEIOBAHNE CBOMCTB JKECTKOM BOJIBI, MpoIlecca TOPEHHUs xKeje3a B
Kuciopose  (BO3MOXKHO  HCIOJNB30BaHHE  BUICOMATEpHUAlOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEAKIIMii Ha MOHBI: MAarHUs, KaJbIlHs, alFOMUHUA, [IMHKA, xkene3a (l1) u xenesa
(1), meau (1), HaOrOIEHME U ONMCAHKME MPOIIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
KaJiisg ¥ KaJblus (BO3MOXKHO HCIIOB30BaHUE BUCOMATEPUAIIOB), UCCIEAOBaHNE aM(DOTEPHBIX
CBOMCTB THJIPOKCH/JIA AIFOMUHUS U THUIPOKCU/IA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 10
TeMe «BaxkHeline MeTasulbl U UX COSTUHEHUSD.

XuMus M OKpyXKamouas cpeaa

BemectBa 1 Marepuansl B TOBCEIHEBHOM KM3HU YellOBeKa. be3omacHoe MCIob30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momois mpH XUMHUYECKHX OXKOTax M
OTPABIICHUSIX.

XUMHYECKOE 3arpsi3sHEHUE OKPYKAIOIICH cpebl (TpeeibHas J0MyCcTUMast KOHIIEHTpaIus
BemecTs, ganee — [1/1K). Poib xuMun B pereHun 3KOJIOTHIECKUX TIPOOIIEM.

Xumuueckuii IKcnepumenm:

U3ydeHue o0pa3IoB MaTepHANIOB (CTEKIIO, CIUIABBI METAIIJIOB, MTOJIMMEPHBIC MATEPHUAITHI).

Meostcnpeomemnuwie ceasu



Peanu3anus MeXNPEIMETHBIX CBA3CH MPHU U3yYCHUH XHMHUH B 9 KiIacce OCYIIECTBISICTCS
qCpe3 UCIIOJIb30BAHUEC KaK O6H_[I/IX CCTCCTBCHHO-HAYYHBIX HOHHTHfI, TaK U HOHHTHﬁ, ABJIAFOITUXCSA
CUCTCMHBIMH JJIA OTACIIBHBIX NPEAMETOB €CTCCTBCHHO--HAYYHOI'O UKIJIA.

OO0111e eCTeCTBCHHO-HAYYHbBIC MOHATHS: HAYYHBIH (DaKT, TMIIOTE3a, 3aKOH, TCOPHS, aHAIIU3,
CHHTE3, KiacCH(HKAIUA, TEPUOTUYHOCTh, HAOIIOJICHUE, JKCIEPUMEHT, MOJICINPOBAHNUE,
U3MEpPEHUE, MOJIEIb, SIBJICHUE, TAPHUKOBBINA 2P PEKT, TEXHOJIOTHSI, MaTePHAIIBI.

®dusuka: Marepusi, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIHWJ, HW30TOIIbI,
PaaMOaKTHBHOCTb, MOJICKYJa, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIIPOBOJHUKH,
JIMAJIEKTPUKH, (OTOIIEMEHT, BELIECTBO, TEJI0, 00bEM, arperaTHOe COCTOSIHME BEIECTBa, ras,
pacTBOp, PACTBOPUMOCTH, KPUCTAITNYECKAsl PEIETKA, CIUTaBbl, (PU3MYECKHUE BEIIMYNHBI, CTUHUIIBI
U3MEpEeHHUs, KOCMHYECKOE ITPOCTPAHCTBO, TUIAHETHI, 3BE311b1, COITHIIE.

buosorus: ¢orocuntes, apixaHue, ouochepa, 3KOCHCTEMa, MHHEPAIbHBIC yI0OpEHHS,
MHKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATE/IbHBIC BEIIECCTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIE IMOPOJIBI, IOJC3HBIC
HACKOIaEMBIE, TOTUIMBO, BOAHBIE PECYPCHI.

IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHMUS ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE pEe3yNbTaThl OCBOEGHUS NPOrpaMMbl OCHOBHOro 0Owiero o0Opa3oBaHus
JIOCTUTAIOTCS B X0/1€ 00YYEeHUsI XUMUHU B €IMHCTBE Y4€OHON U BOCHIUTATEIbHON J1€ATEIbHOCTH B
COOTBETCTBUU C  TPAJAULMOHHBIMU  POCCUMCKMMHM  COLMOKYJIBTYPHBIMH U JTyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMM, MPUHATHIMH B OOILECTBE MpPaBUIAMU U HOpPMaMH MOBEICHUS U
CHOCOOCTBYIOT MpoIieccaM CaMOIIO3HAHMS, CAMOPA3BUTHS M COLIMATIM3AMU 00yYarOIUXCsl.

JInuHOCTHBIE pE3yJbTaThl OTPAXKAIOT TOTOBHOCTh OOYYarOIIMXCS PYKOBOJACTBOBAThHCS
CUCTEMOMN NO3UTHBHBIX LIEHHOCTHBIX OPHEHTAllMi M pacIIMpPEHHE ONbITAa ACSTEIbHOCTH Ha €€
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHMSIL:

LIEHHOCTHOTO OTHOLIEHHsI K OT€YECTBEHHOMY KYJIBTYPHOMY, HICTOPHUECKOMY M HAyYHOMY
HaCJIEAUIO, NMOHMMAHUS 3HAUEHUS XMUMHYECKOM HayKH B J>KM3HHU COBPEMEHHOro OOILEeCTBa,
CIIOCOOHOCTH BJIAJIETh JTOCTOBEPHON MH(pOpMaUeil 0 MepeaoBbIX JOCTUKEHHUSIX U OTKPBITHUAX
MHUpPOBOW M OTEYECTBEHHON XMMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMAX 00 yCTpoiicTBe
MHpa 1 001IecTBa;

2) rpaKIaHCKOr0 BOCIIMTAHMS:

MPEJICTABICHUS] O COIMAIbHBIX HOpPMax M MpaBHJIaX MEXIMYHOCTHBIX OTHOIICHUH B
KOJUJIEKTHBE, KOMMYHHKaTUBHOM  KOMIIETEHTHOCTM B OOINECTBEHHO  IIOJIE3HOM,
y4eOHO-UCCIIEI0BATENIbCKOM, TBOPUECKOW M JPYIMX BHIAX JEATENbHOCTH, TOTOBHOCTH K
pa3zHo00pa3HON COBMECTHOM JESTEIbHOCTH MPHU BBINOJIHEHUN YUeOHBIX, TO3HABATEIbHBIX 3a/1a4,
BBIMIOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHUM YUEOHBIX IPOEKTOB, CTPEMJIEHHS K
B3aMMOIIOHMMAHUIO M B3aMMOIIOMOIIM B Ipoliecce TON y4eOHOW IesTeIbHOCTH, TOTOBHOCTU
OLICHUBATh CBOE ITOBEJCHHE U MIOCTYIKH CBOMX TOBapHUILEH C O3UIIMN HPAaBCTBEHHBIX U IPABOBBIX
HOPM C Y4ETOM OCO3HaHUS MOCJIEICTBUNA IIOCTYIIKOB;

3) HEHHOCTH HAYYHOTO0 MO3HAHMSA '

MHUPOBO33PEHUYECKUE  NPEIACTABICHHUS O  BELIECTBE M  XMMHMUYECKOM  pEaKluH,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO Pa3BUTHUsI HAayKM M COCTaBISAIOIINE OCHOBY JUIS

10



MOHMMAaHHUS CYLITHOCTH HAYYHON KapTUHBI MUpPA, IPEJICTaBICHNUS 00 OCHOBHBIX 3aKOHOMEPHOCTSAX
pa3BUTHUS IPUPOJIbI, B3aUMOCBA35X YEJIOBEKA C MPUPOJHON CPENOH, O POJIU XMMUU B MO3HAHUU
ATUX 3aKOHOMEPHOCTEN;

[IO3HABATEJIbHbIE MOTHUBBI, HANpPABJICHHBICE HA IIOJYyYEHUE HOBBIX 3HAHUW 10 XUMUH,
HeoOXoauMble Il OOBSCHEHUS HaOJI0IaeMBbIX MPOLIECCOB U SIBICHUMN, IO3HABATEIILHOM,
UH(POPMALIMOHHON M YUTATEIbCKON KYJIbTYPHI, B TOM YHCIIE HABBIKOB CAaMOCTOSITEIILHON paboThI
C y4e€OHBIMHU TEKCTaMHM, CIIPABOYHOM JMUTEPATypOH, IOCTYHNHBIMU TEXHUYECKHUMH CPEICTBAMU
MH(OPMALIMOHHBIX TEXHOJIOTHII;

UHTEpeCc K OOyYeHHI0 M TO3HAHMIO, JIFOOO3HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camM0o00pa30BaHMIO, MIPOSKTHONH M HCCIENOBATEIbCKON JIEATEIILHOCTH, K OCO3HAHHOMY BBIOODY
HAIPaBJIEHHOCTU U YPOBHS O0y4YEHUS B ajbHEHIIEM;

4) ¢popMHUpPOBAHMS KYJIbTYPbI 3/10POBbSI:

OCO3HAHUE LIEHHOCTH KU3HU, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY 3/I0POBbIO, YCTAHOBKH
Ha 3JI0pOBBI 00pa3 >KU3HU, OCO3HAHHME TIOCIEACTBUH W HENPHUSATHE BPEAHBIX HPUBBIUEK
(ynotpebneHuss ajKorojsi, HApKOTHUKOB, KYypeHHUs), HEOOXOIMMOCTH COOJIOJEHUS IpPaBUI
0€30MacHOCTH NP O0PAIEHUH ¢ XUMHUYECKUMH BEUIECTBAMH B OBITY M pealbHOMN KU3HHU;

5) Tpy/10BOT0 BOCIIUTAHUS

MHTEpEC K MPAKTUYECKOMY M3YYCHHUIO MPO(ECcCHii u Tpyaa pa3IudHOro poJia, yBaKEHHUE K
TPYAY U pe3yibTaTaM TPYI0BOM AESITEIbHOCTH, B TOM YHCJIE HA OCHOBE IIPUMEHEHUS IPEAMETHBIX
3HAaHUW 1O XHUMHHU, OCO3HAHHBIM BHIOOP WHAMBUAYAIBHOH TPACKTOPUU MPOJOIIKEHUS
o0pa3oBaHusl ¢ Y4€TOM JIMYHOCTHBIX HHTEPECOB U CIOCOOHOCTHM K XHMMHH, OOIIECTBEHHBIX
MHTEPECOB U MOTPEOHOCTEM, YyCHemHol mnpodeCcCHOHAaIbHON MAEATEeIbHOCTH U Pa3BUTHUS
HEO0OXOMMBIX YMEHHUH, TOTOBHOCTH aIallTUPOBATHCA B MPO(ECCHOHATBLHOM CpeIe;

6) IKOJIOTHYECKOT0 BOCTIUTAHMS:

HKOJIOTHUECKH 11€JIeCO00pa3HOe OTHOILIEHHE K MPUPOJE KaK UCTOUHUKY KHU3HH Ha 3emie,
OCHOBE €€ CYILECTBOBaHMS, MOHUMAHUE IIEHHOCTH 3J0POBOr0 M 0e30macHOro odpasa >KU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (PHU3UYECKOMY M MCUXMYECKOMY 370POBbIO,
0CO3HaHME LIEHHOCTH COOJIIO/ICHHsI MpaBUJl 0€30MacHOTrO MOBEACHUS MU paboTe C BEeleCTBAMH,
a TaK)KE B CUTYaLUAX, YTPOXKAIOIINX 30POBbIO U KU3HU JIIOEH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUS, MOJTy4YaeMble IPU U3yYEHUH XUMHH, IJIs pelIeHUs 3aja4,
CBSI3AHHBIX C OKPYXKAIOWIEH MPUPOJHON CPEeAOM, JJIsI MOBBIIIEHUS YPOBHS 3KOJOTHYECKOM
KYJIBTYpBl, OCO3HaHUS INIOOATBHOTO XapaKTepa SKOJIOTHYECKUX MPOoOJIeM U MyTe UX pelieHus
MIOCPEACTBOM METOJI0OB XMMMH, SKOJIOTMUYECKOIO MBIIUIEHHS], YMEHHUS PYKOBOJICTBOBAaTLCS UM B
ITO3HABATEJIbHON, KOMMYHUKATUBHOMN M COLMATIbHOM MPAKTHKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocraBe MerampeaMeTHBIX pe3yibTaTOB BBIICISAIOT 3HAYMMBbIE Ui (OPMHUPOBAHUS
MHUPOBO33PEHUS OOILIEHAyYHbIe MOHATHS (3aKOH, TEOpHs, MPUHIIMI, TUHOTe3a, (PakT, cucrema,
MIPOLIECC, IKCIIEPUMEHT U JPYTO€.), KOTOPbIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
npeaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUM M3 ATUX MPeIMeTOB (POPMUPOBATH MPEICTABICHHUE O
LIEJIOCTHOM Hay4YHOH KapTHHE MHpa, U YHHBEpCaJlbHble yuyeOHbIe AEWCTBUS (ITO3HABAaTENIbHBIE,
KOMMYHHUKATHBHbIE, PETyJISTHBHBIE), KOTOpbIE OOeCcrednBa0T (OPMHUPOBAHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOU NeSTEIbHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeilcTBUS

ba3oBrble Jornyeckue 1eHCTBHSA

YMEHMSI HCIOJIb30BaTh IPUEMBI JIOTMYECKOI'O MBIIUIEHUS IIPM OCBOEHUM 3HAHUIU:
pPacKpbIBaTh CMBICII XMMUYECKUX MOHATHH (BBIACIATH UX XapaKTEpHbIE MPU3HAKH, YCTAHABINBATh

11



B3aUMOCBSI3b C JIPYTMMHU HOHATUSAMM), UCIIOJIB30BaTh MOHATHUS JUIsl OOBSCHEHHS OTJIENbHBIX
(axTOB U SBJICHUH, BELIOUPATh OCHOBAHMS M KPUTEPHUHU ISl KJIacCU(UKATUN XUMUYECKUX BEIIECTB
U XUMHYECKHX PEaKIMi, YCTaHaBIMBATh MPUYUHHO-CIECJICTBEHHBIC CBSI3U MEXIY OOBEKTaMHU
U3y4YeHUsI, CTPOUThH JIOTMYECKUE PACCYXIEHUS (MHAYKTHBHBIC, JEIyKTHBHbBIC, IO AHAJIOTUH),
JieN1aTh BBIBOJIbI U 3aKJIFOUCHMS;

yYMEHHUE MPUMEHATh B MPOLIECCEe MO3HAHUS MOHATHS (IPEIMETHBIE M METalpeIMETHBIC),
CHUMBOJIMYECKHE (3HAKOBBIC) MOJEIH, HCIOJb3yeMble B XHMHH, NPeoOpa3OBHIBATH HIMPOKO
IPUMEHSEMbIE B XUMHM MOJEIbHBIE MPEICTABICHUS — XUMUYECKUH 3HAK (CMMBOJI 3JIEMEHTA),
XUMHYecKass (GopMylna M YypaBHEHHE XMMHUYECKOH peakuuu — IpU pEeleHUH Yy4eOHOo-
MO3HABATENBHBIX 33734, C Y4ETOM OTHUX MOJCIBHBIX MPEACTABICHUN BBIBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKU H3YyYaEMbIX OOBEKTOB — XMMHYECKUX BEIECTB H
XMMHUYECKHX DPEaKLuil, BBIABIATH OOIIME 3aKOHOMEPHOCTH, NMPHUUYMHHO-CIICACTBEHHBIE CBS3U U
IPOTUBOPEUHS B U3Y4aEMBbIX IPOLIECCAX U SABICHUAX.

Ba3oBble ncciaegoBaTebcKue eiicTBUS:

YMEHHUE HWCIOJIb30BATh MOCTABJICHHBIE BOMPOCHI B KAa4eCTBE WHCTPYMEHTAa MO3HAHUS, a
TaKKe B KayecTBE OCHOBBI Ui (OPMHUPOBAHUS TMIIOTE3bl IO IPOBEPKE IPABUIBHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

nproOpeTeHne OmbiTa 1O IUIAHUPOBAHHIO, OPTaHM3allMd U TPOBEICHUIO YYCHHYECKHX
HKCIIEPUMEHTOB, YMEHHUE HAOIIOAATh 32 XOJ0M IPOIIecca, CAMOCTOSTEILHO ITPOrHO3UPOBATh €r0
pe3yibTar, (opMyIMpoBaTh OOOOLIEHHS M BBIBOJBI IO pe3yJbTaTaM IPOBEAEHHOIO OIIBITA,
UCCJIEIOBaHMsl, COCTABIIATh OTYET O MPOJIETIaHHOM padore.

Padora ¢ undpopmanmeii:

yMEHHUE BBIOUPATh, AHATH3UPOBATh U HHTEPIPETUPOBATh HH(DOPMAIHIO Pa3TMUHBIX BUIOB
U GOpM MPEACTABICHMS, TOTYIaEMYIO U3 pa3HbIX HCTOYHUKOB (HAy4YHO-TIONYJISIpHAst TUTepaTypa
XUMHUYECKOT'0 CO/IEp’KaHus, CIIpaBOYHbIE TOcOOUs, pecypchbl IHTepHeTa), KpUTHYECKH OLIEHUBATh
POTHBOPEUYMBYIO U HEJJOCTOBEPHYIO HHPOPMALIHIO;

YMEHHUE IPUMEHSTH Pa3IMYHbIe METOBI U 3aIPOCHI MPH TIOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOLUX JAHHBIX, HEOOXOIMMBIX JJIsl BBIITOJHEHHS YU€OHBIX U M03HABATENIbHBIX 3a/1a4
OTpeNIeNIEHHOr0 TUMa, MPHOOpPETeHHEe OIblTa B 00JACTH MCIOJIB30BaHUS HH(POPMAILMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJICHUE KYIbTYPOH aKTHBHOTO MCITOJIB30BAHMS PA3TUIHBIX
MIOWCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMPATh ONTUMAIBHYIO (OpPMYy TpencTaBICHUS
UHGOpPMALlMM U WUIIOCTPUPOBATH peIllaeMble 3a/laud HECIOXKHBIMH CXEMaMH, JuarpaMMaMu,
npyrumu popmamu rpaduku U ©X KOMOUHALIUSAMUY;

YMEHHME HCIOJIb30BaTh M aHAIM3UPOBATh B Ipollecce Y4eOHOH U HcCCieoBaTeNbCKON
NEeSITeTHHOCTH WH(OPMAIIHIO O BIUSHUH MPOMBIIUIEHHOCTH, CEITHCKOT0 X035 CTBA M TPAHCIIOPTA
Ha COCTOSIHHE OKPY’KaIoLIe MPUPOJHON CPEJIbI.

KoMMyHUKaTHBHBbIE YHHBepcalbHble Y4eOHbIe el cCTBUA:

YMEHMsI 3aJaBaTh BOIPOCH (B XoJe auanora u (WiIM) JUCKYCCHUH) IO CYHIECTBY
oOcyxmaemMold TeMmbl, (HOPMYTHPOBATH CBOM TPEJIOKEHHUS OTHOCHUTEIFHO BBITIOJHEHUS
NpeIOKEHHOH 3a/1a4H;

YMEHUS NPEACTaBIATh OJyYeHHbIE Pe3ysIbTaThl MO3HABATEIBHOM JIESTEIbHOCTH B YCTHBIX
U THCHhMEHHBIX TEKCTaX; [eNlaTh TMPE3EHTAIUI0 PEe3yJbTaTOB BBITOJHEHHS XHMHUYECKOTO
JKCTIEpUMEHTa (Ja00OpaTOPHOTO ONBITAa, JAOOPATOPHON pPAOOTHI MO WMCCIICIOBAHHUIO CBOMCTB
BEIIIECTB, YI€OHOTO MPOEKTA);

YMEHUSI y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOHM IMO3HABATEIbHON U
UCCIICI0OBATEIbCKON JIEATENIBHOCTU NPH PELICHUHM BO3HMKAIOIMX NPOOJeM Ha OCHOBE ydéTa
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O0IIMX WHTEPECOB M COIVIACOBAHMS IMO3UIMH (0OCYXICHUSI, OOMEH MHEHHUSMH, «MO3TOBBIC
LITYPMbI», KOOPAUHALIUS COBMECTHBIX ACHCTBUI, ONPENEICHUE KPUTEPUEB IO OLICHKE KauecTBa
BBITIOJTHEHHOW PaOOTHI U IPYTHE).

PeryasitTuBHble yHHBepcaJbHbIE YUeOHbIE 1eiiCTBHS:

YMEHHUE CAMOCTOSITENIHO ONPEAEATh eI IesITeIbHOCTH, IJIAHUPOBATh, OCYIIECTBIIATD,
KOHTPOJMPOBAaTh M TPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JAEATEIBbHOCTb, BBHIOMPATH
HanOosee 3P PeKTUBHBIE CIIOCOOBI pelIeHHs y4eOHBIX U MO3HABATEIBHBIX 33/1a4, CAMOCTOSTEIHHO
COCTaBJIATh WM KOPPEKTUPOBATH IPEAJIOKEHHBIIN allTOPUTM JI€HCTBUI IIPU BBITIOJIHEHUH 3aJaHUI
Cc y4€TOM NOJy4YeHHs HOBBIX 3HaHUI 00 H3yyaeMbIX OOBEKTaX — BELIECTBAX U PEAKLHUSAX,
OLICHUBATh COOTBETCTBUE MOJIYYEHHOI'O pe3yjIbTaTa 3asBJICHHOM LI€JIH, YMEHHE UCIIOJIb30BaTh U
AHAIN3UPOBATh KOHTEKCTHI, IPEAJIaracéMbl€ B YCIIOBUU 3aJIaHUM.

NPEJMETHBIE PE3YJIbTATbBI

B cocraBe mnpeaMeTHBIX pe3yJabTaToB II0 OCBOEHHIO OO0S3aTEILHOTO COJCpPXKAaHMUSA,
YCTAHOBIICHHOTO JaHHOW (exepanbHOW pabodell mMporpamMMmol, BBIIENSAIOT: OCBOCHHBIC
oOydarluMuUCs Hay4yHble 3HAHHUS, YMEHHMs M CHOCOObI JeHCTBUM, creuuduyeckue s
OpeaMeTHOW o0sacT «XUMUS», BUIBl JESITEILHOCTH MO IOJTYYEHUI0 HOBOI'O 3HAHHUSA, €ro
UHTEpIpeTalyi, IPpeoOdpa30BaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYalLlUsX.

K konny oOyueHus B 8 kiacce mpeaMeTHbIE pe3yibTaTbl HA OA30BOM YpPOBHE JOJIKHBI
oTpaxartb cHOPMUPOBAHHOCTh Yy OOYUaIOLIUXCSl YMEHUI:

® pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHITHM: aTOM, MOJEKYJa, XUMUUYECKHUM
JJIEMEHT, MPOCTOE BEIIECTBO, CII0)KHOE BEILIECTBO, CMeCh (OAHOpOAHAas U
HEOJHOPO/HAs), BaJEHTHOCTh, OTHOCUTEIbHAas aTOMHas M MOJEKYJspHas Mmacca,
KOJINYECTBO BEIIECTBA, MOJIb, MOJIIPHAsL Macca, MaccoBast JOJs1 XUMHUECKOTO 3JIEMEHTa
B COGAUHEHHMH, MOJSIPHBII 00BEM, OKCHA, KHUCIOTAa, OCHOBaHUE, COJb,
AIIEKTPOOTPHULIATEILHOCTD, CTEIEHb OKUCICHMSI, XUMUUECKasl peakius, KjJacCupuKanus
peaKIMii: peakuy COeANHEHHs], peaKIUH Pa3IokKeHUs, PEaKIIMK 3aMELIeHUs], PeaKIUu
o0MeHa, 9K30- ¥ SHJOTEPMUYECKHUE PEAKIIMH, TEIIOBOM 3P (HEKT peaklny, sIpo aToMa,
AIIEKTPOHHBIN CIIOM aroma, aToMHas opOuTalb, pajuyc aromMa, XUMHUYecKas CBS3b,
NOJIIpHasl M HEMOJIApHAasi KOBAJIEHTHAs CBS3b, MOHHAsl CBSI3b, MOH, KaTHOH, AHUOH,
pacTBOp, MaccoBas J10J1s1 BelecTBa (MPOLIEHTHAsI KOHIIEHTPAallus) B pacTBOPE;

® WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHYECKHX TOHSTHH W TPHUMEHSTH 3TH
MOHSATHS NPH ONMCAHUM BELIECTB U UX MPEBPALCHUH;

® UCMOJb30BATh XUMHUYECKYIO CHUMBOJHMKY JJISi COCTaBIeHHS (OPMYyT BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

e ONpeneNisITh BaJEHTHOCTb aTOMOB 3JEMEHTOB B OMHAPHBIX COEAMHEHHSX, CTENEHb
OKHCIICHHSI DJIEMEHTOB B OHMHApHBIX COEAMHEHUSX, NPHUHAJIEKHOCTh BEIIECTB K
onpeAenéHHOMY Kiaccy COEAMHEHMH 1o QopmyrnaM, BHJ XUMHUYECKOM CBSI3U
(xoBaJIeHTHas! M MOHHAs) B HEOPraHMYECKUX COCTUHEHUSX;

e packpsiBaTh cmblch [lepuoanueckoro 3akona [[. M. MenpeneeBa: n1eMOHCTpUPOBATh
MOHMMAaHHE TMEPHOJNYECKON 3aBHUCHUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT HX
nosioxkeHuss B Ilepumonmyeckoil cucreme, 3aKOHOB COXPAHEHHs MaccChl BEIECTB,
IIOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHMs, 3aKOHa ABOIaJipo;

e ONUCHIBATh M XapakTepuszoBaTh Tabmuunyo ¢opmy Ilepuonndeckoil cucTembl
XMMHYECKHX 3JIEMEHTOB: pa3jMyaTh IMOHATUS «IJIaBHas noarpynna (A-rpynma)» u
«mmobounast moxarpynma (b-rpymma)», Mamaeie W OOdbIIME TEPUOMBI, COOTHOCHUTH
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o0o3HavyeHus1, KOTopble UMeroTcsl B Tabnuue «lleproguueckas cuctemMa XUMHUYECKHX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMHYECKHX DJJIEMEHTOB (COCTaB M 3apsj sapa, oO0Imee YHCIO JJICKTPOHOB U
pacrpeziefieHue X MO0 JIEKTPOHHBIM CIIO0SM);

KIIACCU(UITUPOBATh XMMHUUYECKUE DJIEMEHThI, HCOPTaHUYECKHE BEIEeCTBA, XHMHUCCKUE
peakiuu (IO YHCIy U COCTaBy Y4YacTBYIOIIMX B PEAKIMH BEUIECTB, MO TEIUIOBOMY
sbdexry);

XapaKTepu30BaTh (OMUCHIBaTh) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB Pa3IUYHBIX
KJIACCOB, MOATBEpPXKJas  ONUCAaHWE [PUMEpaMH  MOJIEKYJSPHBIX  YpaBHEHHM
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUA;

MIPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT MX KAYECTBEHHOTO COCTaBa,
BO3MOKHOCTH IIPOTEKAHHS XUMHYECKUX MPEBPAIICHUHN B PA3TUYHBIX YCIOBUSX;
BBIYHCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTa 1Mo (opMylie COSAMHEHHsI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBOpE, MPOBOJAUTH PACUETHI 110 YPABHEHUIO XUMUYECKOMN peaKkuu;

MPUMEHATh OCHOBHBIE ONEPALMH MBICIUTEIBHON JESITENIBHOCTH — aHAJINW3 U CUHTE3,
cpaBHEeHHE, 0000IIEeHNE, CUCTEMATH3alUI0, KIACCU(UKALINIO, BBISIBICHHE MPUYUHHO-
-CJICICTBEHHBIX CBSI3€H — JUJII M3Y4YEHHUS CBOMCTB BEIIECTB U XUMUYECKUX PEAKIUH,
€CTECTBEHHO-HAYYHbIE METO/IbI IO3HAHUS — HAOII0JICHUE, U3MEPEHUE, MOJICITUPOBAHHKE,
AKCIIEPUMEHT (peabHbIi U MBICICHHBIN);

CleloBaTh TMpaBUJiaM TIOJIb30BAHUSI XHUMHYECKOHW TMOCYAOW U  J1abOpaTOpPHBIM
o0opy/soBaHHEM, a TaKXke IMpaBWJIaM OOpAaIlEHUS C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKIIUSMU TIO BHITMOJHEHUIO 1a00paTOPHBIX XUMUYECKUX OTIBITOB MO MOTYUYEHUIO U
coOMpaHnI0 Ta3000pa3HBIX BEHIECTB (BOJOPOJA W KHUCIOpPOAA), MPHUTOTOBJICHHUIO
pacTBOPOB € OMPENEIEHHON MAacCOBOM JTOJIEN pacTBOPEHHOTO BEIIECTBA, MIJIAHUPOBATH
U MPOBOJUTh XUMHUYECKHE HKCIIEPUMEHTHI MO PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHUCTIOT C TIOMOIIbIO HHIMKATOPOB (JIakMycC, peHondTanenH, METUIIOPaHK U JpyTue).

K konny oOyueHus B 9 kiacce IpeaMETHBIE pe3yibTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaxarb chOPMUPOBAHHOCTh Yy OOYUaAIOIIUXCSl YMEHUI:

PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKMX HOHSATHI: XMMHYECKHH 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHMOH, IIPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, BAJICHTHOCTD,
JIEKTPOOTPULIATENIBHOCTD, CTEICHb OKMCIICHHs, XMMHMUYECKas peaklus, XUMUYECKas
CBSI3b, TEIUIOBON 3((EKT peakiuu, MOJb, MOJSIPHBIA 00BEM, pacTBOp, DIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAsl JUCCOLMAIUS, peakUWd HMOHHOrO OOMeHa,
KaTajau3aTop, XHUMHUYECKOE paBHOBEcHE, OOpaTMMble U HeOoOpaTHUMble pEaKIIMH,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIE ~ PEaKIUU,  OKHUCIUTEIb,  BOCCTAHOBUTEIIb,
OKHCIICHME€ M BOCCTaHOBJIECHUE, AIJIOTPONHs, aM(OTepHOCTb, XHMHUYECKas CBS3b
(koBaJleHTHasi, WOHHAs, MeETaJJIMYecKas), KpUCTaJUIMuecKas pemeéTka, KOppOo3Hs
METaJUIOB, CIUIABBI, CKOPOCTb XUMHWYECKOM pEeaKkUuH, TMpPeaeNbHO JOIyCTUMAs
xoHueHTpauus [TJIK BemecTsa;

WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHMYECKHX IOHATHA W MPUMEHSATH 3TH
MIOHATUS IIPU ONMCAHUM BEILECTB U UX NIPEBPAICHUM;

UCMOJIb30BaTh XUMHUYECKYIO CHUMBOJMKY JJIs COCTaBICHHMsS (OpMya BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKLIUN;
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ONpENENsATh BAJICHTHOCTh U CTENEHb OKUCJICHUS XUMUYECKHX JJEMEHTOB B
COEIMHEHUSAX PA3JIMYHOIO COCTaBa, IMPUHAJICKHOCTh BEUIECTB K ONPEACIEHHOMY
KJIACCy COCNMHEHUH 1o Gopmynam, BUJ XUMUYECKOW CBsI3U (KOBAJICHTHAs, MOHHAS,
METaJUIMuecKasi) B HEOPraHMYECKUX COCJIMHEHMSIX, 3apsiii MOHA MO0 XMMHYECKOU
dbopmyre, xapakTep Cpelbl B BOJHBIX PACTBOpPaX HEOPraHWYECKUX COCIUHEHUH, TUI
KPUCTAJUIMYECKON pEelIETKA KOHKPETHOIO BEILIECTBA;

packpbiBaTh cMbIich [lepuoanueckoro 3akona JI. 1. MenneneeBa u 1€eMOHCTPUPOBATH
€ro MOHMMAaHME: OIMHUCHIBATH M XapaKTepu3oBaTh TaOnuuHyio ¢opmy I[lepuognueckoit
CHUCTEMbl XMMHUYECKHX OHJIEMEHTOB: pa3jiuyarh MOHATUS «TJaBHas moarpymnmna (A-
rpynmna)» u «nobouynas mnoxarpymmna (b-rpynma)», manbie W OonblIMe MEPHOABI,
COOTHOCUTbH 0003HAUEHUS, KOTOPHIE UMEIOTCS B IEPUOINYECKOI TaOIHIIe, C YUCIOBBIMU
XapaKTepUCTHUKAMU CTPOCHHS aTOMOB XMMHUYECKUX DJIEMEHTOB (COCTaB U 3apsll sAapa,
00111ee YMCIIO AIEKTPOHOB M PACIPEACIICHHE HX IO AJIEKTPOHHBIM CJIOSIM), OOBSICHATH
o01Ire 3aKOHOMEPHOCTH B W3MEHEHHHM CBOMCTB SJEMEHTOB W HUX COCAMHEHHUI B
npezesiax MajiblX IEPUOJ0B U TJIABHBIX MOATPYII C YYETOM CTPOEHUS UX aTOMOB;
KJIACCHU(UITUPOBATh XUMHUUYECKUE DJIEMEHTBI, HEOPTaHMYECKHUE BEIIECTBA, XUMUICCKUE
peakiuu (10 YHCIy U COCTaBy Y4YacCTBYIOIIMX B PEAKIMH BEUIECTB, MO TEIUIOBOMY
3¢ dexTy, Mo N3MEHEHUIO CTETNeHEH OKUCICHHSI XUMHUUECKUX 3JIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOIME W CHENU(PUYECKHEe XUMUYECKHE CBOWCTBA
MIPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPKIAsl ONMHMCAHUE TPUMEPAMHU MOJICKYJISIPHBIX U
MOHHBIX YPABHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN;

COCTaBJISITh YPABHEHUSI 3JIEKTPOJIUTUUECKONU JUCCOLMAIIMN KUCIIOT, MIENI0YeH U COJel,
MIOJIHBIC U COKpAIIEHHBIC YPaBHEHUSI PEaKIUii HOHHOTO OOMEHa, YpaBHEHUs PEaKIIHii,
MOATBEPKJAIOIINX CYIIECTBOBAHME T'€HETUYECKOM CBS3M MEXJy BelleCTBaMU
Pa3IMYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBHUTENBHBIX PEAKIMI MOCPEACTBOM
COCTaBIIEHUS DJIEKTPOHHOTO OajaHca ITUX PeaKIuii;

MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTU OT UX CTPOEHHUS, BO3MOKHOCTHU
MPOTEKAHUSI XUMUYECKUX TPEBPAILIEHUNA B PA3JIMYHBIX YCIOBHUSIX;

BBIYHCIIATh OTHOCUTENBHYIO MOJEKYISPHYIO U MOJISIPHYIO MacChl BELIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTA M0 (hOpMyJie COEJUMHEHHS, MACCOBYIO JIOJIIO BELIECTBa B
pacTBOpe, MPOBOIUTH PACUETHI TT0 YPABHEHHUIO XUMHUYECKOM PEaKInu;

coOMoIaTh TpaBWIa TIOJB30BAaHUS XUMHUYECKOHW TIOCYIOM W J1TaOOpaTOPHBIM
o0opy/noBaHuEM, a TakKe IMpaBuia OOpallleHUs C BEIIeCTBAMU B COOTBETCTBHH C
WHCTPYKIIUSMU TIO BBITMIOJTHEHUIO 1a00paTOPHBIX XUMUYECKUX OIIBITOB MO MOTYUYEHUIO U
coOMpaHHIo Ta3000pa3HBIX BEMIECTB (aMMHUaKa U YTIIEKUCIIOTO ra3a);

MPOBOJIUTh PEAKIUHU, MOATBEPKAAIOIINE KaueCTBEHHBIM COCTaB pa3JIMYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOpHI-, OpOoMHI-, MOAMI-, KapOoHar-, (ocdar-,
CUJIMKAT-, CyibdaT-, THAPOKCUI-UOHBI, KATHOHBl AMMOHHS W HOHBI H3yYEHHBIX
METaJUIOB, TPUCYTCTBYIONINE B BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;
MIPUMEHSATH OCHOBHBIE OTIEPAIMH MBICIUTEIBHON JESITEIPHOCTH — aHAW3 U CHUHTE3,
CpaBHEHHE, O0000IIEeHHEe, CUCTEeMATHU3AINIO, BBISBICHUE MPUYUHHO-CIEICTBEHHBIX
CBSI3€M — JUISl M3YYEHHUS CBOMCTB BELIECTB M XUMHYECKHX PEAKLHM, €CTECTBEHHO-
HAy4YHBIC METObI IO3HAHUS — HAOJIOICHHE, H3MEPEHUE, MOICTTUPOBAHUE, YKCIIEPHUMEHT
(peanbHBIN ¥ MBICTICHHBIH ).
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TEMATHYECKOE INTAHUPOBAHHUE

8 KUIIACC
KounvecTBO 4acoB
Ne HanmenoBanue pa3jiesioB u JuekTpoHHbIE (HUGPOBbIE)
KonTposabHbie IpakTnyeckue
n/n TeM MPOrpaMMBbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Paznea 1. [lepBoHavaibHble XUMHYECKHE OHATUSA
XuUMHS — BaXkHas 00J1aCTh
11 €CTEeCTBO3HAHUS U 5 5 bubnuorexa [IOK
' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
19 BemecTBa 1 xuMuueckue 15 1 bu6nmorexa LIOK
' peakiuu https://m.edsoo.ru/7f41837¢c
Hroro no paszneny 20
Paznen 2. BaxkHeiime npeacTaBuTe/ i HEOPraHMYECKUX BelleCTB
21 Boznyx. Kucnopog. [lonstue 5 bubmmnoreka HOK
' 00 oKcHIax https://m.edso00.ru/7f41837¢c
Bonopoa.Ilonstue o kucinorax bubmmnoreka HOK
2.2 8 1
U COJISIX https://m.edso0.ru/7f41837c
53 Bona. PactBopsl. [Tonsitue 06 5 1 1 bubnunorexa LIOK
' OCHOBaHMSAX https://m.edso00.ru/7f41837¢c
24 OCHOBHBIE KJIacChl 11 1 1 bu6muoreka [JOK
' HEOPraHUYECKUX COCIUHEHUN https://m.edso00.ru/7f41837c
Hroro mo pazneny 30

Paznen 3. llepunonnueckuii 3axkoH u llepuoguyeckas cucrema xumuideckux 371eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.
Xumuueckas cBsizb. OKNCJIANTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIHI
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[Tepuonuueckuii 3aKOH U
IIepnonnueckas cucrema

bubnmoreka [IOK
3.1 XMH;I;EZZ%ZE:?%ZH;HO;H. = ! https://m.edSO(I)l.ru/7f41837c
aroma
XUMHUECKas CBSI3b. BuGmorexa LOK
32 OxucamTensHo- 8 ! https://m.eds00.ru/7f41837c
BOCCTAHOBUTCIIbHBIC PCAKIINN
Hroro mo paszery 15 ]r?'::r?sj?/l//lr?:(;(sigroulléf41837c
PesepBHOE Bpems 3 bubmmorexa [JOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68 4

I[TPOT'PAMME
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9 KUIIACC

KoanyecTBo yacoB DJIEKTPOHHbIE
HaumeHoBaHue pa3jiejioB H TeM uugpoBbie
Ne i/m P Konrpoabnsie IIpakruyeckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypchbl
Pa3nea 1. BemecTBo U XuMH4YecKkHe peakiun
11 [ToBTOpeHue U yriaydieHne 3HaHu| 5 1 bubnuoreka [IOK
' OCHOBHBIX pa3/IeoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubmmoreka [JOK
' peaxiui https://m.edso00.ru/7f41a636
13 DIIEKTPOTUTHIECKAsS JUCCOIHAITHSI. 3 1 1 bubnnoreka [JOK
' XUMHUYECKUE PEAKIIMU B PACTBOpPaAX https://m.edso00.ru/7f41a636
Hroro no paszneny 17
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHUS
21 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 1 bubmuoreka [IOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepUCTUKa XUMHUECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 Bubmmorexa [IOK
' Py - -eP https://m.edsoo.ru/7f41a636
COEIIMHEHUS
OO0mrast XxapaKTepPUCTHKA XUMHYECKIX
2.3 aneMeHTOB VA-rpymmebl. A3ot, pochop u ux 7 1 bubmorexa [TOK
' PYEHL. ’ P https://m.edsoo.ru/7f41a636
COCIIMHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
24 anemeHToB |VA-rpynmnsl. Yraepoa u 8 1 2 bubmmorexa LIOK
' . PYHIEL POl https://m.edsoo.ru/7f41a636
KPEMHUI U UX COEANHEHUS
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Hroro no pazneny

25

Pazgea 3. MeTaajabl M HX COeIUHEHUA

N bubnmoreka [IOK
3.1 Obmpe croficTBa MeTaNIOB 4 https://m.edso0.ru/7f41a636
. bubnuorexa [{OK
3.2 Baxneime MeTamisl 1 UX COSIUHEHUS 16 https://m.edso0.ru/7f41a636
Wroro mo paszneny 20
Pasznen 4. Xumus u okpyxaomas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 3 buGnuorexa [IOK
) m P https://m.edso0.ru/7f41a636
Wroro mo paszneny 3
p 3 bu6nmorexa LIOK
C3CPBHOC Bpemit https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68
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YYEBHO-METOJNYECKOE OBECIIEHEHHUE OBPA3OBATEJIBHOI'O
MNPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V151 YYEHUKA
8-9 xnacc xumuss YMK I'.E.Pymsutnc @.I'.®enpaman M. «l[Ipocsemienue»

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA

«Omnopuseie cxembl 1o Heopranuueckoit xumun» .M Cynonuukas H.M.I oronesckas
M.»dpodar

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

UHTEPHET

bubmuorexa I{OK https://m.edsoo.ru/

POIII https://resh.edu.ru/subject/4/

OUIIN http://www fipi.ru/
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