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IlosicHuTeNBbHAS 3amUCKAa

[Iporpamma 1o XuMuM Ha ypOBHE OCHOBHOTO 00I11ero 00pa3oBaHus COCTaBlIeHa HA OCHOBE
TpeOOBaHMI K pe3ylbTaTaM OCBOCHHsS OCHOBHOH 00pa30BaTelIbHON HpPOTrpaMMbl OCHOBHOTO
obmero oOpaszoBanusi, npeacraBieHHbIXx B PI'OC OO0, a Takxke Ha OCHOBE (QeaepanbHO
paboueil mporpaMMbl BOCIIUTAHUS M C yYETOM KOHIICHIMH MPETOIaBaHUs yIeOHOTO HpeaMera
«Xumus» B 00pa3oBaTesbHBIX opranu3anusax Poccuiickoit @eneparum.

[Iporpamma mo XuMuM Aa€T TMPENCTaBICHHE O LENAX, OOLIel cTpaTeruu OOydeHWUs,
BOCIIMTAaHUS W Pa3BUTHS OOydalOMIMXCS CpPEACTBAMH Yy4eOHOTO MpEeaMeTa, YCTaHABIMBACT
00s13aTeNIbHOE TIPEIMETHOE COJIEpIKaHKE, IPEAyCMaTPHBAET paclpeaesieHHe ero Mo Kiaccam |
CTPYKTYpUPOBaHHUE MO pa3zesiaM ¥ TeMaM MPOrPaMMBbI 10 XUMUH, ONPEIeIIseT KOJINIeCTBEHHBIE
Y Ka4eCTBEHHBIE XapaKTePUCTHKH COJICpKAHHUS, PEKOMEHIYEMYIO
MOCIIEIOBATEIIbHOCTh M3YYCHHUS XUMHUH C y4ETOM MEXKIPEIMETHBIX M BHYTPHUIPEAMETHBIX
CBSI3€H, JIOTMKU Y4eOHOIrO MpoIlecca, BO3PACTHBIX OCOOEHHOCTEH OOYyYalOIIUXCs, OMPEEIsIeT
BO3MOJKHOCTH TIpEeIMeTa Ul pealn3alud TpeOOBaHMH K pe3yiabTaTaM OCBOEHHUS OCHOBHOM
00pa3oBaTeNIbHOM MpPOTpaMMBl HA YpPOBHE OCHOBHOTO o0O0IIero oO0pa3oBaHus, a TakKke
TpeOOBaHMH K pe3ylbTaTaM 0OydeHHsI XMMHUY Ha YPOBHE IIeJel N3y4eHHUs IPEMETa M OCHOBHBIX
BHJIOB y4eOHO-TTO3HABATENFHON JEATENBHOCTH OOYYalomerocsi 10 OCBOCHHIO y4eOHOTO
COJICpKAHUS.

3HaHUe XUMHH CITY)KHT OCHOBOH JUTsI (JOPMHUPOBAHUSI MUPOBO33PEHUS 00YJaOIIETOCs, €T0
MIPEJCTAaBICHUI O MaTEPUAIBHOM EHMHCTBE MHUPA, BAXKHYIO POJIb UTPAIOT POPMHUPYEMBIE XUMUEH
MIPEJICTaBJICHHS O B3aMMOIIPEBPALIEHUSAX SHEPTUH U 00 3BOJIOIUH BEIIECTB B MPUPOAE, O MYTIX
peuieHus TH00alIbHBIX MPOOJSIEM YCTOMYMBOTO pa3BUTHS 4EJIOBEUECTBA — CHIPHEBOH,
SHEPTEeTUYECKOM, MUIIEBON U IKOJIOTHIECKOI 0€301MacHOCTH, TPOOIIEM 3IPAaBOOXPAHCHHS.

N3ydenune xumun:

CHOCOOCTBYET pealin3aluu BO3MOYKHOCTEH 17151 CaMOPa3BUTHUS u
(dbopMHUpOBaHUSI KYIBTYpPbI JINYHOCTH, €€ 0011el U (YHKIIHMOHAIbHOW IPaMOTHOCTH;BHOCHUT BKJIaJl
B (popMHpOBaHNE MBIIIUICHUS U TBOPUYECKHX CIIOCOOHOCTEH 00yJaronmxcs, HABBIKOB HX

CaMOCTOSITENIBHON  yueOHOM JEeSITeNIbHOCTH,IKCIIEPUMEHTAIbHBIX
U HCCIEeI0BaTEIbCKUX YMEHH, He0OX0TUMBIX Kak B
MTOBCETHEBHOM JKU3HU, TaK U B IPO(HECCHOHATIBHON AEITEIbHOCTH;

3HAKOMHUT €O CHEIU(UKON HAYYHOrO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI LEIOCTHOIO
B3IJIsJ1a HA €JMHCTBO MPUPOIbI U YEJIOBEKa, SIBJISIETCS OTBETCTBEHHBIMATAIOM B (POPMUPOBAHUU
€CTECTBEHHO--HAY4YHON TPaMOTHOCTH 00YUYaIOLIUXCS,;

crnocoOCTByeT (pOPMHUPOBAHUIO IEHHOCTHOTO OTHOIICHUS K E€CTECTBEHHO-

-HayYHBIM 3HAHUSM, K MPUPOJIE, K YETOBEKY, BHOCUT CBOM BKJIAJ] B AKOJOTHYECKOE00pa30oBaHue
oOyuaromuxcs.

JlaHHBIC HANpaBJICHUS B OOYYCHHMHM XHMHUHU OOCCIEUYMBAIOTCS CICHUPUKON COJCPKAHUS
y4eOHOro TpenMeTa, KOTOPBIA SBISETCS TEJAaroruveckd aJalTHPOBAHHBIM  OTPAXKEHHEM
0a30B0OIi HAYKU XUMUU Ha ONPEIEIIEHHOM dTare e€pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIEro 0Opa30BaHUS OPUEHTHPOBAH HAa OCBOCHHE
00yUaroUMMUCS CUCTEMbI TIEPBOHAYATBHBIX TOHATUN XWMHUU, OCHOB HEOPTaHUYECKOW XUMHUH U
HEKOTOPBIX OTJEIbHBIX 3HAUMMBIX TOHITUI OPraHMYECKON XUMHH.

CtpykTypa coiepkaHHs MporpamMMmbl MO XUMHH cHOpMUpOBaHA HA OCHOBE CHCTEMHOTO
noaxona Kk e€ m3ydeHuro. CoJiep)kaHue CKIAABIBACTCS M3 CHUCTEMBI MOHATHH O XUMHUYECKOM
JJIEMEHTE U BEIIECTBE M CHCTEMBl MOHATHA O XUMHUYECKOW peakiuu. O0e 3TH CHCTEMBI
CTPYKTYpHO OPTaHM30BaHbI MO MPHHIIUIY IOCIEIOBATEIILHOTO DPAa3BUTHS 3HAHHI Ha OCHOBE
TEOPETUUYECKHUX MPECTABICHUN PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJSPHOTO YUEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;



— Ilepunoauueckoro 3axoHa Jl. 1. MenzeneeBa kak OCHOBHOI'O 3aKOHA XUMUU;

— Y4Y€HHUs O CTPOEHUU aTOMa U XMMHUYECKOH CBS3H;

—  TIpeACTaBICHHUNA 00 AIEKTPOIUTHIECKON TUCCOIMALIMHU BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHMA pacCMAaTPUBAIOTCS HA OCHOBE AMIMPUYECKH MOJYYEHHBIX U
OCMBICJIEHHBIX ()aKTOB, pPa3BUBAIOTCS IIOCIEIOBATEIBHO OT OJHOTO YPOBHA K Jpyromy,
BBITIOJTHAS (DYHKIUU OOBSICHEHUS W TPOTHO3MPOBAHHS CBOMCTB, CTPOCHHS M BO3MOXKHOCTEH
MIPaKTUYECKOr0 IPUMEHEHUS U TIOJyYEHHSI U3y4aeMbIX BEIIECTB.

OcBoeHue mnporpamMmbl I0 XHMHUU CIOCOOCTBYET (DOPMHUPOBAHUIO IMPENCTABICHUS O
XMMHUYECKOM COCTAaBISIOIIEH HAYy4HOM KapTUHBI MHUpPAa B JIOTHKE €€ CHUCTEMHOM IIPUPOJIBI,
LIEHHOCTHOTO OTHOUIIEHUSI K HAyYHOMY 3HAaHUIO U METOJaM MO3HaHMs B Hayke. M3yueHue xuMuu
MPOUCXOJUT C TIPUBJICYEHHWEM 3HAHUN U3 paHee M3YyYCHHBIX Y4E€OHBIX IPEAMETOB:
«OKpyKaOIMUA MUDPY,

«buonorus. 5—7 knacces» U «Pu3nKa. 7 Ki1accey.

[Ipu n3yuyeHun XMMUM TPOUCXOAUT (GOPMUPOBAHNE 3HAHUHM OCHOBXMMHUYECKON HAyKH KaK
00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON JIEATEIILHOCTH YeIOBEKa U KaK OJJHOTO
13 KOMIIOHEHTOB MHUPOBOM KyJIbTYpbl. 3afaya y4eOHOTO MpeAMETa COCTOMT B (POpMHUPOBAHHUU
CUCTEMbl XMMHUYECKHX 3HAaHUM — BaKHEHWIIMX (DaKTOB, MOHATHUI, 3aKOHOB M TEOPETUUYECKHUX
MOJIOKEHUH, JOCTYIMHBIX 0000IEHNIT MUPOBO33PEHUECKOTO XapaKTepa, sA3blKka HAyKH, B

MPUOOIIEHNH K HAyYHBIM METOJaM TO3HAHUS MPY U3YUCHUH BEIIECTB M XUMHUECKUX PEaKIInid, B
(GbopMUPOBAaHMM H PA3BUTHHM T[IO3HABATEIIBHBIX YMEHHUH ¥ WX TMPUMEHEHWH B Yy4eOHO-
M03HABATEIbHON U y4eOHO-UCCIIEI0BATENbCKON JEeITeIbHOCTH, OCBOCHUU MPaBUJI O€30MacHOrO
oOpallleHus ¢ BEeIIeCTBaMH B MIOBCEAHEBHON KU3HU.

[Ipy u3ydyeHMH XUMUU Ha YpOBHE OCHOBHOIO 00Iero oOpa3oBaHMsI BaKHOE 3HAYCHHE
puOOpeNH TaKkue e, Kak:

—  ($opMHUPOBAHNE UHTEIEKTYaJIbHO Pa3BUTON JMYHOCTH, TOTOBOM K caM000Opa30BaHUIo,
COTPYIHHYECTBY, CAMOCTOSITEIbHOMY TMPUHATUIO pEIIeHUH, CHOCOOHON ananTUpOBaThC K
OBICTPO MEHSIOUIUMCS YCIIOBUSAM KU3HU;

—  HampaBJICHHOCTb OOy4YeHHUS Ha CHCTEMaTHYeCKoe MPUOOIIEeHUE OO0YYaroImUXCs K
CaMOCTOSITEJIbHOM ~ [MO3HABaTENbHONW  JIEATENbHOCTH, HAy4HBIM  METOJaM  [IO3HaHUf,
(hopMUPYIOLIUM MOTHBAILIMIO U Pa3BUTHE CIOCOOHOCTEN KXUMHUH;

— ofecrieyeHre YCIOBHUH, CHOCOOCTBYIOIIMX MPUOOPETEHHIO OOYUYaIOIUMUCS OTbITA
pa3HooOpa3HOM JesATeNbHOCTH, MO3HAHHUS U CaMOIIO3HAHUS, KJIIOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHI[UI ), UMEIOIINX YHUBEPCATbHOE 3HAUCHHE JUTSIPA3TINYHBIX BUJIOB A€ATEIbHOCTH;

— ¢opmupoBanue oOmie (yHKIMOHATBHOW M €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B
TOM YHCIIe YMEHUN OOBSICHITH U OLICHUBATH SIBIICHUSI OKPYXAIOIIET0 MUPA, UCTIONb3ys 3HAHUS U
OTBIT, TOJYYCHHbIE MPH U3YYEHUU XUMHH, TNPUMEHSATh HUX TMpPU pElIeHUHu mpodiieM B
MTOBCETHEBHOM )XU3HU U TPYIOBOI IEATEIBHOCTH;

— ¢opMmupoBaHue Yy OOydalOUIUXCS T'yMaHUCTUYECKHX OTHOIICHWH, TOHUMaHUs
[IEHHOCTH XUMHUYECKHX 3HAHUH ISl BBIPAOOTKU PKOJOTHYECKH I€J1eCO00pa3HOro MOBEIEHUS B
ObITYy U TPYIOBON JESITENHHOCTH B IIENIAX COXPAHEHMsI CBOETO 370POBbS U OKpYKarolien
MIPUPOHOM CpeJIbl;

— pa3BUTHE MOTHBAIMM K OOY4YEHHIO, CHOCOOHOCTEH K CaMOKOHTPONIO U
CaMOBOCIIMTAHUIO HA OCHOBE YCBOGHHS OOIIEYETOBEUYECKUX IIEHHOCTEH, TOTOBHOCTU K
OCO3HAHHOMY BBIOOPY MPOGWUIISI U HANTPABJICHHOCTH AalbHEHIIIET0 00yIeHHS.

OO1ee 4ncI0 9acoB, OTBEAEHHBIX JUISI MU3YyYCHHS XUMUU HAa YPOBHE OCHOBHOTO OOIIEro
obpa3oBanus, cocraBmsieT 136 yacoB: B 8 kimacce — 68 yacoB (2yaca B Henen), B 9 kinacce — 68
gacoB (2 yaca B HEJIENIO).

COJEP)KAHUE OBYYEHUA



8 KJIACC

IlepBoHayabHbIE XUMHUYECKHE TOHATHS

[Ipenmer xumuu. Posib XMMUM B KWU3HU YEJIOBEKA. XMMHSA B CUCTeME HaykK. Tena u
BemecTBa. (DU3MYECKHE CBOMCTBA BEMIECTB. ArperaTtHoe CocTosiHHE BemiecTB. [loHsiTHe O
MeTOJaxX Mo3HaHus B XuMuH. Yucteie BemecTBa u cMecu. CriocoObl pa3iesieHus cMecei.

ATOMBI M MOJEKYNIbl. XWMHYECKHE OJJIeMEHTh. CHMBOJIBI XUMHUYECKHX DIIEMEHTOB.
[IpocThie U CIIOKHBIE BelIecTBA. ATOMHO-MOJICKY/ISIPHOE YICHHE.

Xumuyeckass Qopmyrna. BajleHTHOCTP aTOMOB XHMHYECKHX  JJIEMEHTOB. 3aKOH
MMOCTOSIHCTBA cOCTaBa BemiecTB. OTHOCHTEIbHAS aToMHast Macca. OTHOCUTEIbHAS MOJICKYIISIpHAST
Macca. MaccoBast J0J1s1 XAMHUYECKOTO 3JIEMEHTa B COSIMHCHUU.

KonnuectBo BemectBa. Mosb. MonsipHas macca. B3auMOCBSI3b KOJMMYECTBA, MAcCChl U
qHClia CTPYKTYPHBIX €JIMHHUII BeIIeCTBA. PacuéTsl 110 GopMyIaMXUMHUECKUX COCAMHCHU.

Ousnyeckue W XUMHUYSCKUE SIBICHHS. XUMHUYECKas peakius W e€ MpPU3HAKH. 3aKOH
COXPAaHEHUs MAacChl BEIIESCTB. XUMUYECKUe ypaBHeHH. Kinaccuduramus XUMUYECKUX PeaKIuit
(coenuHeHwUs, pa3IoKEHUs, 3aMEIIeHHs], 0OMEHa).

Xumuueckuit IKCnepumenn:

3HAKOMCTBO C XMMHYECKOH TOCYIOH, MpaBWiIaMH pabOThI B JJAOOpATOPUH M TPUEMaMU
oOparieHus ¢ 1ab0paTOpHBIM O0OpPYIOBAaHHEM, M3YUYCHHE U OMNMUCAaHWE (U3MUYECKUX CBOWMCTB
00pa3IoB HEOPraHUYECKUX BEIIECTB, HAOMIOIeHNE Pu3nUecKuX (TIaBJIeHUE BOCKA, TassHHE JIb/IA,
pacTHpaHue caxapa B CTYIKe, KHIICHHE W KOHJCHCAIHS BOJBI) U XUMHUYECKUX (TOPEHHE CBEUH,
MIPOKAJIMBAHUE MEIHON TIPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KUCIIOTOW) SIBJICHHI, HAOIIOCHHE
W OINHUCaHWE TPU3HAKOB TNPOTEKAaHUS XMMHUYECKHUX peakiuil (pas3iokeHue caxapa,
B3aMMOJICHICTBHE CEPHOM KUCIIOTHI C XJIOPHUAOM Oapusi, paznoxenue ruapokcuaa meau (1) mpu
HarpeBaHWHW, B3aWMOJEHCTBUE jkenme3a ¢ pactBopoMm coiu memu (II), w3yuenue cmocoOoB
paszenieHuss cMeceil: ¢ TOMOIIbI0 MarHuTa, (QUIbTPOBAHME, BHIIAPUBAHME, AMCTUIUISLIMS,
xpomatorpadus, TpoBeIEHHWE OUYMCTKH IIOBApEHHON COJM, HAOMIOJEHHEe | OIMHCaHue
pe3yNbTaTOB MPOBEACHHUS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHHS MAacChl, CO3/1aHue
Mozenel MOJIeKy (I1apoCTeP >KHEBBIX).

Baxueiinue npeacraBuTe/ M HEOPraHMYeCKUX BellecTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciaopon — 3ieMEHT M MpOCTOE BELIECTBO.
Haxoxpaenue kucinopoga B npupojie, Gu3nyecKkue 1 XMMUYECKUE CBOICTBA (peakuu TOPEeHus).
Oxkcunpl. IIpumenenue kucimopoma. CrocoObl

MOJIyUeHHUsI KHUCIOpoJa B JIabopaTOpuM U MPOMBIILIEHHOCTH. KpyroBopoT kuciopoma B
npupojae. O30H — aJuIoTponHast MOaUUKAIUS KUCIOPOIa.

TemmoBoit 3hdekT XuMHUeCKONW peakiuh, TEePMOXHUMHYECKHE YypaBHEHUS, JK30- U
SHAOTEPMHUUYECKUE pPEaKIHH. TOMIMBO: Yroib M METaH. 3arps3HEHHe BO3/yXa, YCHIICHUE
napHUKOBOTO 3 (dekTa, pa3pylieHre 030HOBOTO CIIOSI.

Bonmopon — nsnemeHT M mpoctoe BemiecTBO. HaxokneHue BoaopoAa B MPHUPOJE,
(buznuecKkrue U XMMUYECKUE CBOICTBA, MPUMEHEHHE, CIOCOOBI onydeHus. KucioTer u conu.

MonspHblii 00bEM ra3o. Pacuérsl mo xuMuyeckuM ypaBHeHUsM. Pusnyeckue CBOMCTBa

BOoJbl. Bona kak pactBopureins. PacTBOpSL.
HacepiieHnbple 1 HEHACBILEHHBIE PAacTBOPBI. PacTBOpUMOCTH BelecTB B Boae. MaccoBas 1o
BEIIECTBA B pacTBOpE. XMMHUECKHE CBOMCTBA BOJbl. OcHOBaHMs. Posb pacTBOpOB B IpUPOJIE U B
XKU3HU uesoBeka. KpyroBopoT Boxabl B mpupoje. 3arps3HEHHE NpUpOAHBIX BojA. OxpaHa u
OYMCTKA IIPUPOJHBIX BOJI.

Knaccudukamuss Heopranuueckux coeauHeHuil. Oxcunpl. Knaccugukanuss OKCHIOB:
cojieoOpa3yolie (OCHOBHbIE, KUCIOTHBIE, aM(pOoTepHbIe) U HecosieoOpasyromue. Homenkmnarypa
oKkcuI0B. PU3NUECKHE U XUMHUUECKHUE CBOMCTBA OKCUIOB. IlorydeHre OKCUI0B.



OcnoBanms. Knaccudukanus ocHOBaHME: WHIETOYM W HEPACTBOPHMBIE OCHOBAHUSI.
Homenknarypa ocHoBaHuil. Pu3nyeckue M XUMUYECKHE CBOWCTBAa OCHOBaHMU. [lomyuyenue
OCHOBaHUM.

Kucnotsl. Knaccugukanus kucinor. Homenknatypa kuciaor. @usnueckiue U XUMHUYECKHE
cBoiicTBa kucnot. Psan aktuBHoctn MetaiioB H. H. beketoBa. [lonydeHnne Kucior.

Comu. Homenknarypa coneil. @usznyeckue U XMMHYECKHE CBOMCTBA COJICH.
[Tonydyenue cosen.

I'enernueckas cBs3b MEX/1y KJIaCCAaMHU HEOPraHUUECKUX COEIMHEHUM.

Xumuueckuii sIkcnepumenm:

KaueCTBEHHOE ONPEJICJIEHNE COJIEpKaHUsl KUCIOpOo/ia B BO3JyXe, MOJIydeHUue, coOupaHue,
pacro3HaBaHUE€ U HU3y4EHUE CBOWCTB KHCIIOpOJa, HAONIO/IEHHWE B3aUMOJICHCTBHUSL BELIECTB C
KHUCJIOPOJIOM M YCJIOBMSI BOZHUKHOBEHHUS M IPEKpalleHHs] ropeHus (mokapa), 03HaKOMJICHHE C
oOpa3liaMu OKCHIOB M OIKHCAaHUE HUX CBOWCTB, MOJIyde€HUE, cOOMpaHHe, pacro3HaBaHUE U
M3y4YeHUEe CBOWCTB BOJI0poJa (ropeHue), B3aummojencTBue Bojopona ¢ okcumoM wmemu (II)
(BO3MOXHO HMCIIOJIb30BAaHUE BHJICOMATEPHAIOB), HAOMIOACHHE OOPAa3IOB BEIIECTB KOJUYECTBOM
1 monb, HccrenoBaHuE OCOOCHHOCTEM pPAacTBOPEHHUS BELIECTB C PA3IMYHOM PaCTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINpPEACIEHHOW MacCOBOM JOJEH pacTBOPEHHOIO BEIIECTBA,
B3aUMO/JICHICTBUE BOJbl C METaulaMd (HaTpueM U KajibleM) (BO3MOXHO HCIOJIb30BaHUE
BHJICOMATEPHAJIOB),

uccieaoBaHue oOoOpaslloB HEOPTaHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIIOJCHUE
W3MEHEHHUS OKPAcCKUd WHIUKATOPOB B PACTBOPAX KUCJIOT U IIEJOYEH, U3ydeHUE B3aMMOJICUCTBUS
okcuma wmean (I1) ¢ pactBopoM CepHOM KHCIOTBI, KHCAOT C METaUIAMH, pPEaKIuil
HEUTpaJIM3alliK, MOJTy4EHHE HEPACTBOPUMBIX OCHOBAHUM, BHITECHEHUE OJIHOTO METAJIa APYTUM
W3 pacTBOpa COJIM, PEHICHHE SKCIEPUMEHTAIBHBIX 3a1ad no TeMe «BakHelue Kiaccel
HEOPraHUYECKUX COCAMHEHUIN.

Ilepuonuveckuii 3akoH u Ilepuoauyeckass cucrema xumudeckux sjiaemenros JI. H.
MenaeneeBa. CTpoenne aToMOB. XUMHYeCKasi CBSA3b. OKMCIUTEIHLHO-BOCCTAHOBUTEILHbIE
peakuuun

[lepBble TMONBITKKM KIACCH(PUKALMK XUMHYECKUX JJIeMEHTOB. [loHsATHE O Tpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIC U IIEIOYHO3EMEIbHbBIE METAJIbI, TaJIOTCHbI, HHEPTHBIC Ta3bl).
DJIeMEHTHI, KOTOpbIE 00pa3yroT aMpOTEPHBIC OKCUIIBI M THIPOKCH/IBI.

Ilepuonuueckuii 3akoH. Ilepuomuyeckas cucrema xuMuueckux djemeHToB J[. .
MenneneeBa. KopoTkornepuoanas u AjJuHHONEpHoaHas ¢opMbl [leproawdeckoil crucTEMbI
xumudeckux snemeHtoB JI. WM. MenneneeBa. llepuonbl u rpymnmnbl. DU3HMUECKUH CMBICH
MOPSAAKOBOTO HOMEPA, HOMEPOB NIEPHOJAa U IPYIIBI JIEMEHTA.

Crpoenne aromoB. CoctaB aTtoMHbIX sjaep. M3otombl. OnektpoHbl. CrpoeHue
ANIEKTPOHHBIX 000JI0YeK aTOMOB MepBbIX 20 XUMHUECKHX d1eMeHTOB [leproanyueckoli cucTeMbl
J. WN. MennaeneeBa. XapaKTEepUCTHKAa XHUMHUYECKOTO DJIEMEHTAa IO €ro IOJIOKEHUIO B
ITepunoaunueckoii cucreme . . Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHUS PaInyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAINIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB O rpyIIiaM U MepUuoam.

3nauenue [lepuonnueckoro 3akoHa u lleproanueckoil CUCTEMBI XMMUYECKUX JIEMEHTOB
JUIs pa3BUTHS HayKH U npakTuku. [1. . Mennenees — y4€Hbli UrpaXkJaHUH.

Xumuyeckass cBs3b. KoBaneHTHas (TONsipHAsT W HEMOJSIpHAs) CBS3b.
DIEeKTPOOTPULIATENLHOCTh XUMHUUECKHUX 3JIEMEHTOB. loHHAas CBSI3b.

Crenenb oxucneHusi.  OKUCIUTENbHO--BOCCTAHOBUTEIBHBIE  PEAKIUU.

[Iponeccrl okucneHus: U BOCCTaHOBIIEHUS. OKUCIUTENU U BOCCTAHOBUTENH.
Xumuueckuii Ikcnepumenm:
M3y4eHne oOpa3IoB BEIIECTB METAIJIOB M HEMETAIJIOB, B3aMMOJCHCTBHE THUIPOKCHUIA



LIMHKA C PAcTBOPAMU KHUCJIOT W WIEJIOYEH, MPOBEACHUE ONBITOB, WUTIOCTPUPYIOUIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI (TOpEeHUE, PEaKLIMK Pa3I0KEeHHs], COCAUHEHNS).

Mescnpeomemmuoie ceazu

Peanu3arust MeXMIpPEIMETHBIX CBSI3eH NPH M3YYCHHH XUMUU B 8 Ki1acce OCYIECTBISETCS
Yepe3 HCIOJb30BAHME KaK OOIIMX €CTECTBEHHO--HAYYHBIX TOHATUM, TaK U TOHATHH,
SIBJISTFOLIIAXCST CACTEMHBIMU JJ1 OTACIIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOT'O IHKJIA.

OO0mue ecTecTBEHHO--HAyYHbIC TOHATHS: HAYYHBIM (DaKkT, TuUmoTe3a, TEOpHs, 3aKOH,
aHanM3,  CHUHTE3,  Kiaccu(ukamusi,  NEpUOJUYHOCTh,  HAONIONEHHWE,  OKCIEPUMEHT,
MOJIEJIMPOBAHUE, U3MEPEHHE, MOJIEIIb, SIBICHHUE.

®dusnka: Marepusi, aroM, DdJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIHJA, H30TOIIBI,
PaZvoaKTUBHOCTb, MOJIEKYJA, JSJIEKTPUUYECKUI 3apsl, BELIEeCTBO, Telo, O00BEM, arperarHoe
COCTOSIHME BEIIECTBa, ra3, (PU3MYECKHE BEIUYHMHBI, CAMHHUII M3MEPEHHUs, KOCMOC, TUIAHETHI,
383151, CoHILE.

buonorus: porocuntes, apixanue, ouocdepa.

l'eorpadus: armocdepa, rumpocdepa, MHUHEpandbl, TOPHBIE TMOPOJBI, TOJIE3HBIC
HCKOIaeMbl€, TOTIIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XUMHMYeCKasi peaKkuus

[lepnognueckuit 3akoH. Ilepmoamueckas cucrtema XuMHYeckux odnemeHtoB [J[. U.
MenpneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B WM3MEHEHHHM CBOMCTB XHMHYECKUX
AJIEMEHTOB TEPBBIX TPEX TMEPUOIOB, KW, KaIbIUs M WX COCIUHEHHH B COOTBETCTBHH C
MOJIOKEHHEM 3J1eMeHTOB B [lepuoanueckoit cucreMe U CTpOEHHUEM UX aTOMOB.

CtpoeHue BellecTBa: BHUIbl XHUMHUYECKOW CBSI3H. THUIBI KPHUCTAUIMYECKUX PEIMIETOK,
3aBUCHUMOCTh CBOMCTB BeELIECTBAa OT THMAa KPHUCTAUIMYECKOW pPEmETKH U BUAA XUMHUYECKOU
CBSI3H.

Knaccudukanus m HOMEHKIATypa HEOPraHMYECKHX BEIIECTB. XUMHUYECKHE CBOMWCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3IUYHbIM KJIacCaM HEOPraHMYeCKUX COCJAMHEHUMN, FeHeTHuYecKas
CBSI3b HEOPraHUYECKHX BEIIECTB.

Knaccudukanuss XuMU4ecKuX peakluil Mo pa3InYHbIM MpU3HaKaM (TI0 YUCIY U COCTaBy
YYacTBYIOIIMX B pEaKLUHUU BELIECTB, MO TEIIOBOMY 3(QeKTy, MO H3MEHEHHIO CTerneHei
OKHUCJICHUS XMMUYECKHX 3JEMEHTOB, 10 OOpaTUMOCTH, MO YYaCTHIO KaTalu3aropa). JK30- U
SHIO0TEPMHUUYECKUE PEAKIINH, TEPMOXUMHYECKUE YPABHEHUS.

[Tonsitne o ckopoctu xumuueckoil peakuuu. [loHsTHe 00 0OpaTUMBIX M HEOOPATUMBIX
XUMHUYECKUX peakiusax. [loHATHE O TOMOTEHHBIX U TeTepOreHHbIX peakuusax. llonstue o
karanu3e. [loHsaTe o xXumuueckoM paBHOBecud. DaKTOpPbI, BIUSIOUME HA CKOPOCTh
XMUMHUYECKON PEaKIMH U MOJIOKEHUE XUMHUECKOTO PAaBHOBECHSL.

OKHUCAUTENEHO-BOCCTAHOBUTENBHBIE PEAKIMH, ODJIEKTPOHHBINH OandaHc OKHCIUTEIbHO-
BOCCTaHOBUTEIbHOU peakiuu. CocTaBlieHUE ypaBHEHUI

OKHCIIUTEIBHO--BOCCTAHOBUTENBHBIX PEAKIMI € HCIOJb30BAaHUEM METOAA JIIEKTPOHHOTO
OamaHca.

Teopust 3MEKTPOIUTHUECKON AUCCOLMALIMM. DJIEKTPOJIUTHI U HEIIEKTPOJUTHI. KaTHOHBI,
QHUOHBL. MeXaHu3M JAMCCOLMALMY BEHIECTB C Pa3IMYHBIMU BUAAMUXUMHUUYECKON CcBs3U. CTeneHb
nucconuanui. CUIbHBIE U C1a0ble SJEKTPOIUTHI.

Peakunu monHoro ooMeHa. YcnoBHUsS MPOTEKaHUs PEAKIM MOHHOTO OOMEHa, MOJHBbIE U
COKpall€¢HHble MOHHbIE ypaBHEHHMs peakuuil. CBoOMCTBa KHCIOT, OCHOBAHUM U COJIEH B CBETE
MPEJICTaBICHU 00 DIIEKTPOJIUTUYECKONW aucconuanuu. KadecTBeHHbIE peaklMh Ha HOHBIL.
[TonsTue o runponuse conen.



Xumuueckuii Ikcnepumenm:

03HAaKOMJIEHHE C MOJENISMM KPUCTANIMYECKUX PELIETOK HEOPraHMYECKUX BELIECTB —
METAJUIOB W HeMeTauioB (Tpadura W anmasza), CIOXKHBIX BEIISCTB (XJIOpPHAA HATpPUs),
UCCJIEOBAaHUE 3aBUCHUMOCTH CKOPOCTHM XMMHUYECKON pEaKIUu OT BO3JAEHCTBUS PA3JIMYHBIX
(akTOpOB, HMCCIENOBAaHUE SJIEKTPOIPOBOIHOCTH PACTBOPOB BEHIECTB, MPOIECCA HCCOIMAIIUH
KHUCJIOT, IIeJoued M coJyield (BO3MOXHO HCIOJb30BaHUE BHUAECO MAaTEepUAIOB), IPOBEIECHUE
OTBITOB, WIIOCTPUPYIOIIMX IPU3HAKU MPOTEKAHUs peakiuil noHHOro oOMmeHa (oOpa3oBaHUE
OcaJika, BBIJCJIEHUE Tra3a, o00pa3oBaHUE BOJbl), OMNbBITOB, WIUIIOCTPUPYIOLIUX HPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIX pEaKUUl (FrOpeHUe, PeakUUH pasyIoKEHUs, COCIAUHEHUs),
pacrno3HaBaHUE HEOPraHMYECKUX BEIIECTB C IOMOUIbI0 KAueCTBEHHBIX pPEaKUMA Ha HOHBIL,
pelIeHNe SKCIIEPUMEHTAIbHBIX 3aa4.

HemeTajuibl U X coelMHEHUS

OOmiass xapakTepucThka rajoreHoB. OCOOEHHOCTH CTPOEHMsSI aTOMOB, XapaKTEpHbIE
creneHn okucieHus. CTpoeHue M (U3MUECKHe CBOMCTBA MPOCTHIX BELIECTB — TaJIOTE€HOB.
XUMHYECKHE CBOWCTBA Ha IMpUMeEpe XJopa (B3auMOJEWCTBHE C METajulaMH, HEMETallaMu,
miesnioyamu).  XusopoBoaopod. CoiisiHas — KHMCIOTa, XUMHUYECKHME CBOICTBA, TMOJydeHHE,
npuMeHeHue. JlefcTBre Xxjiopa v XJIOPOBOJAOPOJa Ha OpraHn3M 4HelloBeKa. BaxHeire XJI0puIbl
U UXHaXOXXJEHHE B MPUPOJIE.

OObmas xapakrepuctuka smeMeHTOB VIA-rpynmnbel. OcoOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble CTerneHu okucieHus. CTpoeHue M (QU3MYeckre CBONWCTBA MPOCTHIX BELIECTB —
KHUCTIOpO/ia U cepbl. AJUIOTPOIHbIE MOAU(UKAIIMKA KUCIOPOJa U cepbl. XMMHUECKHUE CBOMCTBa
cepol. CepoBojopo, cTpoeHue, (U3MYECKHE M XUMHUUYECKHe cBoucTBa. OKCHUIBI CEphl Kak
MPEICTaBUTENN KHUCIOTHBIX OKCUAOB. CepHas KuCIOTa, (PU3MYECKHE U XUMUYECKUE CBOICTBa
(oOmme Kak MPEACTAaBUTENS Kiacca KUCIOT W crnenuduyeckne). XUMHYECKHUE PEaKINH,
JeXalue B OCHOBE MPOMBIIIJIEHHOTO CHoco0a MOJIydeHUsi CepHOM KUCIOThL. [IpuMenenue
cepHOM Kuca0Thl. CONM CEpHOU KUCIOTHI, KAUECTBEHHAS pea

cyne¢ar-uon. HaxoxxaeHnue cepsl M e€ COeIMHEHUI B npupone. XHMHUYECKOE 3arps3HEHHE
OKpY’KalOIIeH Cpe/ibl COeTMHEHUSMH Cephl (KUCIOTHBIE IO, 3arPsI3HEHUE BO3AyXa U BOJIOEMOB),
CIIOCOOBI €ro MPeJOTBPAIICHHSL.

OOmiast xapakTepucTHKa 3J1eMeHTOB VA-Tpynmbl. OCOOCHHOCTH CTPOCHHSI aTOMOB,
XapaKTepHbIE CTETNEHU OKHCICHUS. A30T, paclpoCTpaHeHHe B TNpHUpoJe, (HU3UUECKHE U
XUMHUecKkrue cBoiicTBa. KpyroBopor a3ora B mpupojie. AMMHAK, ero GU3N4ecKre 1 XUMHYECKIE
CBOICTBA, NoTyuyeHHe U npumeHeHue. Coiau aMMOHUS, UX PU3NYECKUE U XUMUUECKUE CBOWCTBA,
npuMeHeHne. KauecTBeHHass peakuuss Ha HOHbI aMMOHHS. A30THas KUCIOTa, €€ MOJydYeHHE,
¢u3nueckne M XUMHUYECKHEe CBOWCTBa (OOmME Kak TMpEeACTAaBUTENsl Kilacca KHUCIOT H
cieduyeckue). Mcrmonp3oBaHue HUTPATOB M COJEH aMMOHHMS B KayeCTBE MHUHEPAJIbHBIX
ynoOpennii. XuMHuecKoe 3arps3HEHHE OKPYKAIOIIEH Cpeibl COSAMHEHUAMH a30Ta (KHCIOTHBIC
JOX/M, 3arps3HEHHE BO31yXa, MOYBBI U BOJOEMOB). Dochop, auIOTpONHBIE MOAMDUKALUU
dochopa, puznueckre n xumuueckue coiictBa. Oxeupn docdopa (V) u dochopnas kucinora,
¢u3nyeckue M XUMHYECKHE CBOWCTBa, moiydeHue. lcmonb3oBanue ¢ochaToB B KauecTse
MUHEPAIbHBIX YA00pEHUH.

OOmast xapakrepuctuka 31eMeHTOB IVA-rpynnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKkTepHbIE CTENIEHH OKUCIIEHHs. YTJIepo[, alIOTPOIHbIE MOAU(DUKALINY, paclipOCTpaHEHHE B
npupoje, GU3NUecKue U XuMudeckue cBoiictBa. AncopOuus. KpyroBopor yriepona B npupoe.
Oxcunpl yriepoja, ux Gpu3nuecKkue 1 XUMHUYECKUE CBOMCTBA, JIefiCTBHE Ha )KUBBIE OPraHU3MBI,
MOJy4eHHE U NPUMEHEHHEe. JKOJIOTHYEeCKHe TPOoONIeMbl, CBs3aHHbIe ¢ okcuaoM yriepona (1V),
TUNOTe3a I100aJbHOTO MOTEIUICHHUs KJIMMaTa, MapHUKOBBIA A(PQeKT. YronpHas KUCIOTa U e
CONM, UX (pU3MuUecCKHMe M XMMHUYECKHE CBOICTBa, MOJIydeHHE U INpuMeHeHHue. KadecTBeHHas



peakuus Ha KapOoHaT-HOoHBL Mcrionp30Banne KapOOHATOB B OBITY, MEAUILIMHE, IPOMBIIUICHHOCTH
U CEJIbCKOM XO35HCTBE.

[lepBoHauanbHble TOHATUS 00 OPraHMYECKUX BEIIECTBAX KAaK O COCAUHEHMSX YIJepoja
(MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, 3TAHOJI, TJIMLEPUH, YKCYcHas KucioTa). [IpupoaHbie HCTOUYHUKI
YIII€BOJOPOOB (Yroiib, MPUPOIHBIH Ta3, He(Th), MPOIYKTHI UX repepaboTKu (OEH3MH), UX POJIb
B OBITY U MpOMBIIUIEHHOCTH. [IoHATHE O OMOJIOTMYECKH Ba)KHBIX BEIIECTBAX: JKHUpax, OeiKax,
YII€BOAAX — M MX POJM B JKHU3HM 4eEJIOBEKa. MarepualbHOE €IMHCTBO OPraHMYECKUX U
HEOPraHUYECKUX COEAUHEHUH.

Kpemunii, ero ¢usnueckne M XUMHUYECKHE CBOWCTBA, MOJYYCHHWE W TNPUMEHEHHE.
Coenunenus kpemHusi B mnpupone. OOmwme mpencraBieHus o0 oxcuae kpemaus (IV) u
KpeMHueBoil kuciote. CHIMKaThl, MX UCHOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH.
Baxuelire cTpouTeNbHbBIE MaT€pUAIIbl: KEpaMUKa,

CTEKJIO, IIEeMEHT, 0eTOH, *Kene300eToH. [TpoliaemMbr 6€30MacHOTO MCIOIb30BAHUS CTPOUTEIHHBIX
MaTCpuajioB B HOBCGI[HCBHOI\/JI JKU3HU.

Xumuueckuit IKcnepumenm:

M3y4YeHHe 00pa3IOB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJITHOH KHCIIOTHI, IPOBEICHUE
KAQYCCTBCHHBIX peaKHI/Iﬁ Ha XJIOpHUA-UOHBI U Ha6J'IIO,ZIeHI/Ie IMPHU3HAKOB HX MPOTCKaHUWs, OIIbITHI,
OTpaKamIue (PU3NIECKHe U XUMUUYECKHE CBOMCTBA TAJIOTEHOB M MX COCIWHEHHH (BO3MOKHO
WCII0JIb30BAHNE BUJIEOMATEPHANIOB), O3HAKOMJIEHHE C oOpa3uamMu XJIOpUAOB (TaJOTeHHI0B),
O3HAKOMJICHWE C o0OpasmamMu cepbl M €€ COCIUHEHUSMH (BO3MOXHO HCIOJb30BaHUE
BHJICOMATepHasIoB), HaOMIOACHHE Tpollecca OOyriMBaHUS  caxapa IOJ  JICWCTBHEM
KOHIICHTPUPOBAHHON CEPHOM KHUCIIOTHI, M3y4YE€HNE XUMHUUYECKHX CBOWCTB pa30aBJIICHHOW CEpHOI
KHUCJIOTBI, TIPOBEJCHNE KaYeCTBEHHOW peakiuu Ha cyinb(dar- MOH W HaOIoJeHHe Mpu3Haka eé
MPOTEKaHUs, O3HAKOMJIEHHWE C (PU3WYECKUMH CBOWCTBaMHU a3oTa, (ochopa u ux coeauHEHHUI
(BO3MOXHO HCITOJIb30BaHUE BUACOMATEPUAIIOB), 00pa3IiaMu a30THBIX U (pochHOpHBIX yIoOpeHHIH,
MoJlyueHue, coOupaHue, paclo3HaBaHWE U H3yYeHUE CBOMCTB aMMHaka, IPOBEICHUE
KaueCTBEHHBIX peakuuil Ha HOH aMMOHMS U ¢ocdaT-MOH U H3Y4YEHHE NPU3HAKOB HX
MPOTEKAHUS, B3aUMOJCWUCTBHE KOHIICHTPUPOBAHHON a30THOM KHUCJIOTHI C Melbl0 (BO3ZMOXKHO
WCII0JIb30BAHME BUJEOMATEPHUATIOB), M3YUEHUE MOJEJIel KpUCTAUIMYECKHX pPEHmETOK anMasa,
rpadura, ¢ymiepeHa, O3HAKOMIIGHHE C MPOLECCOM aJCOpOIMM PAaCTBOPEHHBIX BELIECTB
aKTUBHUPOBAHHBIM YIJIEM UYCTPOIICTBOM MIPOTHUBOTA3a, MOJIydeHUE, COOMpaHUe, paclio3HaBaHUE U
M3Y4YE€HHE CBOMCTB YTJEKUCIIOrO Ta3a, MPOBEIECHUE KAYECTBEHHBIX peaklMii Ha KapOOHAT H
CIIIUKAT-UOHBl M W3Y4YCHHE NPU3HAKOB UX MPOTEKAHUS, O3HAKOMIIEHHE C MPOIyKIHUEn
CIJIMKATHON TPOMBIIUICHHOCTH, PEIIEHUEe OSKCIePUMEHTANbHBIX 3a1ad 1o TeMe «Baxkueiimine
HEMETAJLIbl U UX COCTUHEHUS.

MeTtanjibl 1 MX cOeUHEHUSI

OOmiass xapakTepUCTHKa XHMUYECKHUX DJJEMEHTOB — METaUIOB Ha OCHOBAaHUU UX
nonoxxenus B [leproanueckoit cucteme xumudeckux sneMeHToB [l. . MenneneeBa u cTpoeHUs
atomoB. CtpoeHue MeTamioB. Mertamnudeckas CBSI3b W MeTaJUIMUECKas KPUCTAJUIHMUECcKast
pemérka. DJIEKTPOXMMHUYECKUN psJl HANpsHKeHUH MeTauioB. Du3nueckue U XUMHUYECKHE
cBoiicTBa MeTtamioB. OOmue crnocoObl monydeHus: MeTaioB. [IoHsITHE O KOPPO3UH METAIJIOB,
OCHOBHBIE CTIOCOOBI 3aIIUTHI UX OT KOppo3uu. CIuiaBhl (CTalb, UyryH, JIOPATIOMUHUAN, OpOH3a) U
UX IPUMEHEHHE B OBITY U TPOMBIIIIJIEHHOCTH.

[Ienouynble MeTasUIbL: TIONOKEeHUE B [lepuoanueckoit cucteMe XUMUYECKUX AIIeMEHTOB /.
W. MeHnneneeBa, CTpoeHHE WX aTOMOB, HaxOJeHUE B mpupoae. Puznueckue U XUMHYECKUE
CBOICTBa (Ha mpuMepe HaTpusi u Kanus). OKCUIBI U

TUAPOKCUABI HATPHUA U KaJIUs. HpI/IMeHCHI/Ie IIEJIOYHBIX METAIIOB U UX COSAUHECHUM.



[[lenoyHO3eMeENbHBIE META/UIBl MAarHuid M KaubLMi: IosokeHue B Ilepmoanueckoi
cucreMe xumudeckux dnemeHToB [I. M. MeHnpneneeBa, CTpoe€HHME HMX aTOMOB, HaxOKJIECHUE B
npupoae. OuU3NUECKUe U XMMHUYECKHE CBOMCTBA MarHusa M KajblMs. BaxHelmue coeauHEHUS
Kaiblus (OKCHUI, THAPOKCU, coin). JKECTKOCTD BOJIBI U CIIOCOOBI €€ yCTpaHEHUs.

Amomunuil: nonoxenue B Ilepmoamueckoil cucreme xumuyeckux diemeHtoB JI. M.
MenpneneeBa, CTpOCHHE aTOMa, HaXOXKACHUE B Ipupoje. Pu3ndecKue U XMMUYECKHUE CBOMCTBA
anmoMuHM. AM(OTEpHbIE CBOMCTBA OKCHU/IA U THIPOKCHUIA AITFOMUHUSL.

Kenezo: mnonoxenue B Ilepuoanueckorn cucrteme xumuyeckux siemeHtoB . H.
MenpeneeBa, CTpOCHHE aTOMa, HaXOXACHUE B Ipupoje. Pu3ndeckrue u XMMUYECKUE CBOMCTBA
xene3a. Oxcuppl, rugpokcuapl u conu skenesa (1) m sxenesa (I11), ux cocras, cBoiicTBa u
ITOJTy4YECHHUE.

Xumuueckuit 3Kcnepumenm:

O3HAKOMJIEHHE C OOpa3llaMM METAUIOB M CIUIaBOB, UX (PU3MYECKMMM CBOWCTBaMH,
U3y4YeHHE pe3yJIbTaTOB KOPPO3UM METAUIOB (BO3MOYKHO MCIHOJIb30BAaHHWE BHJIEOMATEPHAIIOB),
0COOEHHOCTEH B3aMMOJIEHCTBUS OKCHUJIA KaJIbLIUA M HATPHsI C BOJIOM (BO3MOKHO HCIOJIB30BaHUE
BUJIEOMATEPUAIIOB), MHCCIIEJOBAHUE CBOMCTB JKECTKOM BOJBI, Ipollecca TOPEHUs XKele3a B
KHACIOpoAe  (BO3MOXKHO  KCIIOJIb30BaHME  BHUJICOMATEpUANOB), IMPU3HAKOB  IPOTEKAHUS
Ka4€CTBCHHBIX peaKuHﬁ Ha HWOHBI. MarHus, KajJblMs, aJIOMHHHA, IIHHKaA, XKCJIC3a

(1) u xemesa (III), memu (II), HAGMIOEHNE W OMMCAHME TIPOIECCOB OKPAIIMBAHMS IUTAMEHH
WOHAMU HATpUsA, Kauus W Kamblus (BO3MOXXHO HCIIOJB30BAHHWE BHUICOMATEPUAIIOB),
uccienoBaHue aM(pOTEpHBIX CBOMCTB THMAPOKCHAA ATIOMUHHS M THAPOKCHAA LUHKA, pElICHHE
AKCIEPUMEHTAIBHBIX 33/1a4 10 TeMe «BakHelneMeTamuibl U UX COSUHEHUSD.

XUMHUSA ¥ OKPYKAONIIAS cpeaa

BemectBa 1 mMarepuansl B MOBCEIHEBHOW JKM3HU 4elOBeKa. be3onmacHoe MCIoJIb30BaHUE
BELIECTB M XMMHUYECKMX peakiuil B ObiTy. [lepBas momomip npu XUMHYECKHUX OXOrax u
OTpaBJICHUSIX.

XuMUYecKoe 3arpsi3HeHHE OKpY)Karolllel cpenbl (mpeaenbHas JOMycTUMasi KOHIICHTpAIUs
BemecTs, naiee — [1JIK). Poias XxuMun B perieHun 3K0JIOTHYECKUX TPo0Iem.

Xumuueckuii IKcnepumenm:

M3y4eHue 00pa3lioB MaTepuaioB (CTEKIIO, CIIaBbl METAJIOB, MIOJIMMEPHBIE MaTEPHAIIBI).

Meostcnpeomemmnie ceasu

Peanuzanus MeXIpeIMETHBIX CBS3el MpU M3Yy4eHHUU XMMUHU B 9 Kilacce OCyLIECTBISETCS
gyepe3 MHCIOJb30BaHME KaK OOLIMX €CTECTBEHHO-HAy4YHbIX TOHATHHM, TaKk M IOHATHH,
SBJISFOLIMXCSI CHCTEMHBIMHU U1l OTJEIBHBIX IPEMETOB €CTECTBEHHO--HAYYHOT'O IIMKJIA.

OOuie ecTecTBEHHO-HAydHble IOHATHUSA: HAy4HbIM (akT, rumoresa, 3aKOH, TEOpHs,
aHanu3,  CHUHTE3,  Kilaccu(ukauus,  NEpUOJUYHOCTb,  HAONIOAEHHE,  SKCIEPUMEHT,
MO/IeIUPOBAaHUE, U3MEPEHNE, MOJIENb, IBJICHUE, ITAPHUKOBBIN 2 PEKT, TEXHOJIOTHSI, MaTepHaIbl.

®usnka: MaTtepus, aroM, INIEKTPOH, IPOTOH, HEWTPOH, HOH, HYKIWJ, H30TOIbI,
PaiMOaKTUBHOCTb, MOJIEKYJA, JJIEKTPUYECKUI 3apsil, NPOBOAHMKH, MOJIYIPOBOJHHUKH,
TMAJIEKTPUKH, (HOTORIEMEHT, BELIECTBO, TeJO0, 00BbEM, arperaTHoe€ COCTOSHUE BeEIeCTBa, ras,
pacTBOp, pPAcTBOPUMOCTb, KpUCTAJUIMUECKas pPEHIETKa, CIUIaBbl, (U3MUECKHE BETUYMHBI,
€IMHHULIBI U3MEPEHUS, KOCMUYECKOE ITPOCTPAHCTBO, TIAHETHI, 3BE3 /b1, CoHILIE.

buonorusi: ¢oTtocuHTes, apixaHue, Ouocdepa, PKOCHUCTEMa, MHUHEpaJbHbIE YI0OpeHus,
MHUKPORJIEMEHTBI, MAaKPO3JIEMEHTHI, IUTATENIbHBIE BEIIECTBA.

I'eorpagus: armocdepa, ruapocdepa, MHUHEpalbl, TOpPHbIE MOPOJbI, MOJE3HbIE

HCKOIIaeMBIE, TOIUINBO, BOJHbIE pECYpCBI.

IINIAHUPYEMBIE PE3YJIBTATHBI OCBOEHMUA ITPOI'PAMMBbI 100



XUMHUHU HA YPOBHE OCHOBHOT'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATHI

JIMdHOCTHBIE pPE3yJabTaThl OCBOCHHS IPOTPAMMBbl OCHOBHOTO 00IIero o0pa3oBaHUs
JOCTUTAIOTCS B X0/I¢ OOYYCHHSI XUMUHU B €MHCTBE y4eOHOUM M BOCIUTATEILHOW JICATEIHHOCTH B
COOTBETCTBUM C  TPAAUIMOHHBIMU  POCCUUCKMMHU  COIIMOKYJIBTYPHBIMU H  JAYXOBHO-
HPABCTBEHHBIMH IICHHOCTSMHM, NMPUHATHIMUA B OOIIIECTBE MPABWJIAMU U HOPMaMU TOBEACHUS U
CIOCOOCTBYIOT MPOIIECCaM CAMOTIO3HAHHMS, CAMOPA3BUTHS U COLMATIM3AINN 00yJarOIuXCsl.

JIMYHOCTHBIE PE3YNbTAThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHUCTEMOM TMO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALIMA M PACIHIMPEHHUE OIbITA ACSITEIBHOCTU HA €€
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpuoTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOT'O OTHOILIECHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HacJI€eAu, IMTOHMMaHUA 3HAUYCHUA XUMHYECKOH HayKW B JXHU3HHU COBPEMCHHOIO O6HI€CTBa,
CIOCOOHOCTH BIIQJIETh JIOCTOBEpHOW HH(OpMAIMeid O MepenoBhIX AOCTIDKEHHSIX M OTKPBITHUSX
MHPOBOH M OTEUYECTBEHHOM XMMHM, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 ycTpoicTBe
MHpa 1 00I1eCTBa;

2) rpaIaHCKOro BOCHUTAHMS:

HpENCTaBIECHNUs] O COLMATBLHBIX HOPMaX M MPaBHIAaX MEKINYHOCTHBIX OTHOIIEHHI B
KOJUIEKTUBE,  KOMMYHHKATUBHOH  KOMIIETEHTHOCTM B OONIECTBEHHO  MOJIE3HOIA,
y4eOHO-UCCIeN0BATENbCKOM, TBOPYECKOH M JPYTMX BHAAX JEATENBHOCTH, TOTOBHOCTH K
Pa3HOOOPa3HOIl COBMECTHOI JEATEILHOCTH TIPH BHITIOTHEHUH Y4eOHBIX, MO3HABATENbHBIX 3a/1a4,
BBITNOJHEHMH XMMHMYECKUX OJKCIIEPUMEHTOB, CO3JAaHUM y4eOHBIX MPOEKTOB, CTPEMIEHHS K
B3aMMOINOHMMAHHUIO M B3aUMOIIOMOIIM B HPOLIECCE TOI yu4eOHOM JeATeIbHOCTH, FOTOBHOCTH
OIICHUBATL CBOE IIOBEJEHHE M MOCTYIIKM CBOUX TOBApHIUEH C MO3UIMM HPABCTBEHHBIX M
HPaBOBBIX HOPM C Y4ETOM OCO3HAHHS MOCIEACTBUIA MOCTYIIKOB;

3) HeHHOCTH HAYYHOI'0 O3HAHMS:

MHPOBO33PEHUYECKUE  MPEJICTaBICHUS O  BEIIECTBE W  XUMHYECKOHW  peakiuw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKH U COCTAaBISIOUINE OCHOBY IS
MOHUMAaHMUS  CYyUIHOCTM HAyYHOW KapTHHBI MHpa, MPEACTaBlIeHUsS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOIbI, B3AaUMOCBS3SAX YEJIOBEKa C MPUPOJHOMN Cpeloil, 0 poiu
XMUMHH B TIO3HAHUU ATHX 3aKOHOMEPHOCTEH;

MO03HABATEIbHBIE MOTHBBI, HANpaBJICHHbIC HA TMOJyY€HHE HOBBIX 3HAHUN IO XUMUH,
HeoOXomuMble Ui OOBACHEHUs HAOMI0JaeMbIX TMPOIECCOB U SIBJICHUN, MO3HABATENbHOM,
MH()OPMALIMOHHOW M YHUTATENbCKOM KyJIbTYpPbl, B TOM YHCJIE€ HABBIKOB CAaMOCTOSTEIbHOU
paboThl ¢ y4eOHBIMH TEKCTaMH, CIIPABOYHOI

HHTCpaTypOﬁ, AOCTYITHBIMU TCXHUYCCKUMHU CPEACTBAMU I/IH(1)OpMaI_II/IOHHLIX TCXHOHOFHﬁ;

HHTEPCC K O6y‘IeHI/IIO N TIO3HAaHHIO, J'II-0603H8.TCJ'IBHOCTL, TOTOBHOCTh M CIIOCOOHOCTH K
caMoo6pa30BaHmo, HpOeKTHOﬁ U HCCIEA0BATEIbCKON ACATCIIBHOCTH, K OCO3HAHHOMY BLI60py
HaITpaBJICHHOCTHU U YPOBH O6y‘leHI/I$I B z(aaneITImeM;

4) opMUpPOBAHUS KYJILTYPHI 310POBbSI:

OCO3HAHME IIEHHOCTH JKM3HH, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3/0POBBIO,
YCTAHOBKM Ha 3OpOBBI 00pa3 JKM3HH, OCO3HAHME TOCIEACTBHI M HENPHUATHE BPEIHBIX
NIpUBBIYEK (YMOTPEONEHNs aNKoOTONs, HAPKOTHKOB, KypEHHs), HEOOXOAMMOCTH COOJIOJIEHHUS
TpaBuI 6€30MaCHOCTH MPHU 0OPANIeHNH CXUMHYECKIMH BEIIECTBAMH B OBITY M PeabHO KHU3HH;

5) TpynoBoro BocnuTanus:

MHTEpeC K MPaKTHIECKOMY M3YdeHHI0 TpodeccHii 1 Tpya pasIHdHOrO PoJa, YBaKEHHE K
Tpyly M pe3ynbTaTaM TPYJAOBOH NEATENBHOCTH, B TOM 4HCIe HA OCHOBE INPUMEHEHHS



IIPEIMETHBIX 3HaHUM 10 XHWMHH, OCO3HAHHBIM BbIOOP HMHAMBUAYAJIbHOM TpPaeKTOPUU
NPOJOJDKEHUsT 00pa3oBaHusl € Y4ETOM JMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHMMH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHEemHOW Mpo(hecCHOHANbHONU JEeSTEeIbHOCTH U
pa3BUTHS HEOOXOAUMBIX YMEHH, TOTOBHOCTb aIalITHPOBATHCS B IPOPECCHOHATBHOM cpee;

6) 3K0/1I0rHYeCKOro BOCHHTAHMS:

9KOJIOTMYECKHU 11eJ1IeCO00pa3HOe OTHOLIEHUE K NPUPOJIE KAK HMCTOYHUKY KU3HU Ha 3emIe,
OCHOBE €€ CyIIECTBOBaHMS, MOHUMAHUE LIEHHOCTH 3JJ0POBOr0 U Oe30macHoro odpasa >KU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (HU3UYECKOMY M IICUXMYECKOMY 30pPOBBIO,
OCO3HAHHUE LIEHHOCTH COOIIOICHUS MpaBUil 0€30IIaCHOTO MOBEJAEHUS IPU paboTe C BEILIECTBAMH,
a TaKKe B CUTYaLUX,yIPOKAIOIIMX 30POBbIO U KU3HHU JIIOJIEH;

CIIOCOOHOCTH MPHUMEHSTHh 3HAHUS, IOJy4yaeMble MPU HM3YYEHUM XUMHH, IS PELICHHS
3a/1a4, CBSI3aHHBIX C OKPYXKAIOLIEH PUPOJTHON CPENOH, ISl OBBIIIEHHS YPOBHS YKOJIOTMYECKON
KYJIBbTYpPbI, OCO3HAHUS IJI00AIBbHOTO XapakTepa 3KOJOTHYECKUX MPOoOiIeM M MyTed MX pelieHus
MIOCPEJCTBOM METOJ/I0B XMMHH, 3KOJOTHYECKOTO MBIILJIEHHUS,, YMEHUSI PYKOBOJCTBOBATHCS UM B
IT03HABATEIbHOW, KOMMYHUKATUBHOW U COLIMAIIBHON ITPAKTHKE.

METATNIPEAMETHBIE PE3YJIbTATbBI

B cocraBe MmeranpeaMeTHBIX pPe3yJiIbTaTOB BBIACISAIOT 3HAYUMBIE Ui (POPMHPOBAHUS
MHPOBO33peHHUs OOIlIeHayuyHble MOHATHS (3aKOH, TEOpHs, MPHUHIMII, TUHOTE3a, (PaKT, CUCTEMA,
MIPOLIECC, IKCIIEPUMEHT U APYroe.), KOTOPbI€ MCIOJb3YIOTCA B €CTECTBEHHO-HAYYHbBIX Y4EOHBIX
IpeaMeTax U MO3BOJISIIOT HAOCHOBE 3HAHUM W3 ATHX MPEIMETOB (OPMUPOBATH MPEJCTaBICHUE
0 LEIOCTHOM

HAayyHOM KapTHMHE MHUpa, M YyHUBEpCAJIbHble y4yeOHbIe JeHCTBUS  ([IO3HABATENbHBIE,
KOMMYHHMKATHBHBIE, PETyIATUBHbBIE), KOTOpble oOecneunBaroT (OPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEILBHOMY TUTAHUPOBAHUIO M OCYLIECTBICHHUIO Y4eOHOAeATeIbHOCTH.

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YYeOHbIe neiicTBUsA bazoBbie

JOrnuecKue JeicTBUsA:

YMEHUSI MCHOJIb30BaTh MPUEMBI JIOTHYECKOTO MBIIUICHUSI IPU OCBOCHUU 3HAHUM:
pacKkpblBaTh CMBICT XUMHYECKMX TMOHATUN (BBIAEISATH HX XapaKTEepHbIE MPHU3HAKH,
YCTaHaBIIMBATh B3aUMOCBSI3b C JAPYrUMU MOHSTHUSIMHU), UCTIOJIB30BATh MOHATHS AJsl OOBSCHEHUS
OTIENbHBIX (PAKTOB W SBJICHUN, BBIOMPATh OCHOBAaHUSA M KPUTEpUU MJs KiaccuuKanuu
XUMHUYECKUX BEIIECTB U XUMHUUYECKHX PEAKIUM, YCTaHABINBATh IPUUYNHHO-CIIEICTBEHHbBIEC CBS3U
MeX1y 00bEeKTaMU U3Y4YEHHUS, CTPOUTDH JIOTUUECKHE PACCYX ACHHS (MHIyKTUBHbBIC, Ie1YKTUBHEIE,
10 aHAJIOTUH), JIEJIaTh BBIBOJIBI U 3aKIIOUEHUS;

yYMEHHE MPUMEHATh B MpoOIlecce MO3HAHUS MOHSATUA (NIpPEeIMETHbIe U METalpeMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJENH, HCIOJIb3yeMble B XUMHH, MPEOOpPa3OBHIBATH HIMPOKO
MpUMEHSIeMbIe B XUMHUH MOJIEIbHbIC MPEJCTaBICHUS — XUMHUYECKUN 3HAK (CUMBOJI DJIEMEHTA),
xuMuueckas ¢GopMylia W ypaBHEHHE XUMHUYECKOM peaKkIuu — TMpH pPElIeHUU Yy4eOHO-
MO3HABATENbHBIX 3a/a4, C YYETOM OTUX MOJEIbHBIX MPEACTABICHUN BBIABIATH U
XapaKTepH30BaTh CYIIECTBEHHBIE MPU3HAKK H3Y4aeMbIX OOBEKTOB — XHMHUYECKUX BEIIECTB U
XUMHUYECKUX DPEAKIHH, BBIABIATH OOLIUE 3aKOHOMEPHOCTH, MPUUYMHHO-CJIEICTBEHHBIE CBS3U U
MPOTUBOPEYHS B U3y4aEMBbIX MTPOIECCAX U SBJICHUSAX.

ba3zoBble ucciieroBaTe/bCKHe AeHCTBHS:

YMEHUE MCIOJIb30BaTh MOCTABJICHHbIE BOMPOCHI B KaueCTBE MHCTPYMEHTA IO3HAHUS, a
TaK)K€ B KaueCTBE OCHOBHI s (OPMHpOBAHHSI THUIOTE3bl TO MPOBEPKE MPABUIBHOCTH
BBICKa3bIBAEMBIX CYXKJICHUM;

MpUOOpEeTEeHHE OMbITA MO TUITAHMPOBAHUIO, OPTaHU3AlMKA U TPOBEACHUIO YYCHHUYECKUX
AKCIEPUMEHTOB, YMEHHE HaOIIOaTh 32 XOJIOM IMPOIliecca, CaMOCTOSTENLHO POTHO3UPOBATH €T0
pe3ynbTat, (GopMyIupoBaTh OOOOIIEHHS W BBIBOABI MO pe3ylIbTaTaM MPOBEAEHHOTO OTIBITA,



HCCIe0BaHUs, COCTABIISITh OTYET O MPOACSIaHHOM padoTe.

Pabora ¢ nngopmanmeii:

yMeHHUE BbIOMpPATh, aHATU3UPOBATh M UHTEPIPETUPOBATH HHPOPMALIUIO PA3THMYHBIX BHJIOB
1 (OpM MpenCTaBIICHUS, TOJIyYaeMYyIO U3 Pa3HbIX UICTOYHUKOB (HAY4HO-TIOMYJISIpHAs JIUTEpaTypa
XMUMHMUYECKOTO COJIEPKaHUsl, CIIpaBOYHBIENIOCO0us, pecypchl IHTepHETa), KpUTHUECKU OLIEHUBATh
MPOTHBOPEUUBYIO U HEIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHE TIPUMEHSATh Pa3JIMYHBIC METOJIBI M 3aIPOCHI TIPH IOMUCKE W 0TOOpE MH(POPMAIH U
COOTBETCTBYIOIINX JTAHHBIX, HEOOXOIMMBIX JIJISl BBITIOTHCHHSI YICOHBIX M IIO3HABATEIHHBIX 33124
OTIPEeNIENIEHHOTO THUIA, MPHOOpPETEHHE OIbITa B 00JACTH HCHOJB30BaHUS WH(POPMAMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, OBJIAJICHUE KYJIbTYPOH aKTHBHOTO MCIIOJIH30BAHUS PA3IUIHBIX
MMOUCKOBBIX CHCTEM, CaMOCTOSITCIbHO BBIOMpPATh ONTUMAIBHYIO (OPMY TIpEICTaBIICHUS
nHQOpPMAMA ¥ WUTFOCTPUPOBATH pelIacMble 337add HECIOXKHBIMH CXEMaMH, JUarpaMMamw,
npyruMu popmamu rpa@uku 1 X KOMOUHAIUSAMUY;

YMEHHE HCIOJb30BaTh U aHAJIU3UPOBaTh B IpolLecce Y4eOHOM M HUCCIIeOBaTEIbCKOMN
JESITeILHOCTH HH(POPMAIIHIO O BIUSHUU TIPOMBIIUICHHOCTH, CEITLCKOTO X035MCTBA M TPAHCIIOPTA
Ha COCTOSIHUE OKPY’Kalolel IPUPOTHON cpeabl.

KoMMyHHKaTUBHBIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eliCTBUA:

YMEHHS 3aJaBaThb BONpPOCHl (B XoJe Auaigora W (Wiu) AMCKYCCHMH) IO CYIIECTBY
oOcykmaeMoli TeMbl, (QOPMYIHUPOBATH CBOW TMPEUIOKECHUS OTHOCHTEIBHO BBITTOJHEHHS
MPEeJI0KEHHOM 3aa4H;

YMEHHUS TPECTABIIATD MMOJIYICHHBIC PE3YJIbTAThI IIO3HABATEIILHON JICATEIIbHOCTH B YCTHBIX
U THUCBMEHHBIX TEKCTaX; JeNlaTh NPE3eHTALHUI0 pPe3yJIbTaTOB BBIMOJHEHUS XUMHYECKOTO
AKCIIEpUMEHTa (J1a00paTOPHOTO OIBITa, JIAOOPATOPHOM PabOTHI TO HCCIACAOBAHHIO CBOWMCTB
BEIIIECTB, Y4EOHOTO MPOEKTA);

YMEHHsI y4eOHOTO COTPYIHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM MO3HABATEIbHOU M
HCCIIEIOBATENIbCKON AESITEIbHOCTH NPU PELIEHUH BO3HHUKAIONIMX NpoOJieM Ha OCHOBE yuéra
0o0IMX WHTEPECOB W COTJIACOBAHMS TMO3UIUK (0OCYXKICHHS, OOMEH MHEHHUSMHU, «MO3TOBBIE
LITYPMBI», KOOPJMHALIMS COBMECTHBIX JACHCTBUI, ONpeaesieHue KPUTEPUEB M0 OI[CHKE KauecTBa
BBITIOJTHEHHOM pabOTHI U JPYTHE).

PeryasiTuBHbIe YHHBepPcaJbHbIe y4eOHbIE 1eHCTBUSA:

YMEHHE CAMOCTOSITENIHO OINpPEAEsATh LENU NeSTEIIbHOCTH, MIIAHUPOBATh, OCYILIECTBIIATH,
KOHTPOJMPOBaTh U NpU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JCSTEIBbHOCTb, BHIOMPAThH
HaumOonee d¢¢eKTUBHbIE CMOCOOBI  pelieHus y4eOHbIX H  [O3HAaBAaTENbHBIX — 3ajad,
CaMOCTOSITENIBHO COCTABJISITh UM KOPPEKTHPOBATh MPEAJIOKEHHBIM alrOpuT™M ACUCTBUN TpU
BBITIOJIHEHUH 33JaHUi C Y4ETOM IOJyUYeHHUS HOBBIX 3HAHUN 00 H3ydaeMblX OOBEKTax —
BEIIECTBAX U PEAKIUAX, OLEHUBATh COOTBETCTBHE MOJYYEHHOTO pe3yJbTaTa 3asBICHHON 1IETH,
YMEHHE UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IIpe/yiaracMble B YCIOBUH 3aJaHUI.

HNPEIMETHBIE PE3YJIbTATBI

B cocraBe mnpeaMeTHBIX pe3yabTaTOB IO OCBOSHHIO O0OS3aTENILHOTO COJIEP>KaHUs,
YCTAHOBJICHHOTO JaHHOW enepanbHOil pabodeld TpOrpaMMoii, BBIACNSIOT: OCBOCHHBIC
00y4aroMMUCS HayYHbIE 3HAHUS, YMEHHUS U CTIOCOOBI

neWcTBul, crneuupuyeckue JUis NpeIMeTHONH o0macTh «XHUMUsS», BHJBI JIESTEIBHOCTH IO
MOJIydeHHUI0O HOBOTO 3HAHUS, €ro HHTEpIpeTaluyd, NpeoOpa3oBaHUIO M IMPUMEHEHHIO B
Pa3IUYHBIX Y4EOHBIX U HOBBIX CUTYaIUSX.
K xonmy oOyuenus B 8 kiacce mpeaMeTHble pe3ylbTaThl Ha 6a30BOM YpPOBHE JOJKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y 00YyUAIOIIUXCS YMEHHIA:
® PACKPBIBATh CMBICI OCHOBHBIX XUMHYECKUX MOHATHI: aTOM, MOJIEKYJa, XUMUYECKUN
JJIEMEHT, IPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMEChb (OJHOpPOJIHAs H



HEOJHOPOJHAsI), BaJEHTHOCTb, OTHOCUTENbHAs aTOMHas M MOJIEKYJIIpHas Macca,
KOJIMYECTBO BELIECTBA, MOJb, MOJIApPHAs Macca, MaccoBas JO0JIsI XUMHUYECKOTO
JJIEMEHTAa B COCIUHEHWH, MOJSPHBI OOBEM, OKCHMA, KHCIOTa, OCHOBAaHUE, COJIb,
AJIEKTPOOTPHUIATEIBHOCTD, CTETIEHb OKUCIICHHUS, XUMUYECKasi PeaKIus, KIacCHpUKaLus
peakiuii: peakuu COCUHEHMS], peaKLIUU Pa3JIoKEeHUs, peakLUi 3aMelleHUs, peaKkLuu
oOMeHa, 9K30- ¥ YHJIOTEPMHUYECKHE PEAKINH, TeIUIOBOK d(PPEKT peakuuu, Sapo aToMa,
AJIEKTPOHHBIA CJIOM aToMa, aToMHas opOuTanb, paauyc aToMa, XUMHUYECKasl CBS3b,
MOJISIpHAsl M HETOJISIpHAsi KOBAJEHTHAs CBA3b, MOHHAs CBs3b, MOH, KaTHOH, aHMOH,
pacTBop, MaccoBas J0JIs BelllecTBa (IIPOLEHTHAs! KOHLIEHTpAalLKsl) B pacTBOPE;
WJUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMHUYECKMX IHOHITHA U HPUMEHATH 3TH
MOHSATHS TIPU ONMMCAHUU BEILIECTB U UX MPEBPAILCHUI;

HCII0JIb30BAaTh XMMHMUYECKYI0 CHMBOJIUKY JJsi COCTaBlieHUs (GOpMyd BEIIECTB U
YPAaBHEHUN XMMHUYECKUX PEAKLINN;

OTIPEENIATh BAJIEHTHOCTh AaTOMOB 3JEMEHTOB B OWHApHBIX COECIUHEHUSX, CTENEHb
OKHUCJICHHUS 3JIEMEHTOB B OWHApHBIX COEAMHEHUSX, MPUHAAJICKHOCTh BEIIECTB K
OTpeNeIEHHOMY KJlacCy COEQUHEHMM 1o ¢opmynaaMm, BHUJ XUMHYECKOHW CBS3H
(KoBajieHTHasl U MIOHHAs) B HEOPraHUYECKUX COETMHEHUSX;

packpsiBaTh cMmbica I[lepuoanueckoro 3akona . M. MenneneeBa: I€MOHCTPUPOBATH
MMOHMMAaHHE MEePUOINYECKON 3aBUCUMOCTH CBOWCTB XMMHUYECKHX JJIEMEHTOB OT HX
nonoxkeHnust B Ilepuoanueckoil cucreme, 3aKOHOB COXpaHEHMs] MAacChl BEILECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO y4€HUsl, 3aKOHa ABOTapo;
OMHCHIBAaTh U XapakTepuszoBaTh TabnauuHyio Qopmy Ilepuoanueckoil cucremsl
XMMHUYECKHUX DJIEMEHTOB: pa3inuaTh MOHATHUS «TJIaBHasg moArpynna (A-rpynma)» u
«mmobovnas moxarpymma (b-rpymma)», Mameie W OOJBIIHME TEPUOIBI, COOTHOCHUTH
o0o03Ha4YeHusl, KOTOpbsle uMeroTcsi B Tabnuue «llepunonnyeckas cucreMa XUMHUYECKUX
aneMeHToB JI. . MeHieneeBay ¢ 4YMCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB

XMMUYECKUX DJIEMEHTOB (COCTaB MW 3aps sapa, OOlIee YUCIO 3JIEKTPOHOB U
pacripeielieHUe UX 10 3JIEKTPOHHBIM CJI05IM);

KJIaccu(pUIUpPOBaTh XUMHUYECKHE 3JIEMEHThl, HEOPraHUYECKHE BELIECTBA, XMMHUUYECKHE
peakuuu (MO YUCIy M COCTaBY YYACTBYIOIIMX B PEAKLMU BEIIECTB, M0 TEIUIOBOMY
dbdexry);

XapakTepu30BaTh (OMMCHIBaTh) OOIIME XMMHUYECKHE CBOMCTBA BELIECTB pa3IMYHbIX
KJIaCCOB,  IOATBEpPXKJas  ONMCAHME IPUMEpPAMM  MOJIEKYJSIPHBIX  YPaBHEHMMU
COOTBETCTBYIOIUX XUMUYECKUX PEAKLIMIA;

IIPOrHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT MX Kauye€CTBEHHOIO COCTaBa,
BO3MOYHOCTHU IIPOTEKAaHUS XUMHUUYECKUX ITPEBPALLEHUIN B PA3IIMUHBIX YCIOBHUSX;
BBIYHCIIATE OTHOCUTEIBHYIO MOJIEKYJISIDHYIO M MOJISIDHYIO MAacChIBEIIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOTO 3JIEMEHTa M0 (GopMyJie COEIMHEHHs, MAaCCOBYIO JOJIIO BEIIECTBA B
pacTBoOpe, IPOBOAUTH PACUETHI [0 YPABHEHUIO XUMHUYECKOU PEaKIIUH;

IIPUMEHATh OCHOBHBIE OIEpaliU MBICIUTEIBLHON AEATEIIBHOCTH — aHAIU3 U CUHTE3,
CpaBHEHHE, 0000IIeHHe, CHUCTEeMATU3alUI0, KIAacCU(UKAINIO, BHIIBJICHUE MPUYMHHO-
-CJICICTBEHHBIX CBA3€H — JUIS U3Y4EHMs CBOWCTB BEIECTB M XMUMHYECKUX PEAKIUH,
€CTeCTBEHHO-HAyyHble =~ METOJbl  MO3HaHMA —  HaOmIoJeHHe,  HU3MEpEHue,
MO/IEIMPOBAHUE, SKCIIEPUMEHT (PeabHbIM U MBICIEHHBIN);

ClleZIoBaTh MpaBHUJaM TOJb30BaHUS XHMUYECKOHM TMOCYIOM U  J1abopaTopHBIM
o0OpyZOBaHHEM, a TaKXke MpaBUaM OOpalleHUs] C BEIECTBAMHU B COOTBETCTBUU C
MHCTPYKLHUSMU TIO BBINOJHEHHUIO TAOOPATOPHBIX XUMHUYECKUX OIBITOB IO MOJYYCHHUIO
U CcOOHMpaHMIO Ta3000pa3HbIX BEIIECTB (BOAOPOJA M KHCIOPOJA), IMPUTOTOBICHHIO
PacTBOPOB C ONPEIEIEHHON MAacCOBOM 0JIEH paCTBOPEHHOIO BEILECTBA, INIAHUPOBATH



U NPOBOJUTH XMMHUUYECKUE SKCIEPUMEHTHI 110 PAacClO3HaBAaHUIO PACTBOPOB ILIENOYEH U
KHCJIOT C MOMOIIBIO HHANKATOPOB (JakMyc, (heHonpTanenH, METUIOPAHXK U ApYyTHe).

K konmy oOyueHus B 9 kiacce mpeaMeTHBIE pe3ylbTaThl Ha 0a30BOM YpOBHE JOJDKHEI

oTpakaTh C(HOPMUPOBAHHOCTH Y 00YUAIOIIMUXCSI YMEHHIA:

PAacKpbIBaTh CMBICII OCHOBHBIX XMMMYECKMX IOHATHUN: XMMHUYECKUN JJIEMEHT, aTOM,
MOJIEKYJIA, HOH, KATUOH, aHUOH, IIPOCTOE BELIECTBO, CI0KHOE BEUIECCTBO, BAJICHTHOCTD,
ANEKTPOOTPULATENBHOCTh, CTEIEHb OKHUCIICHMS, XMMHMYECKas PpEeaKlus, XUMHUYECKas
CBSI3b, TEIUIOBON 3()(EKT peakmuu, MOJIb, MOJISIPHBIA 00BEM, PacTBOP, ANIEKTPOIHUTHI,
HEAJIEKTPOJIUTHI, JIEKTPOJIUTUYECKAs] JUCCOLMALMUSA, PpPEaKUUU HOHHOTO oOMeHa,
KaTajau3aTop, XMMUYECKOE paBHOBECHE, OOpaTUMbIE U

HEOOpaTUMbIe PEaKIMH, OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIC PEAKIIMH, OKHCIHUTENb,
BOCCTAaHOBUTEIb, OKHCIIEHHE ¥  BOCCTAHOBJICHHE, aJUIOTPOIUs, amM(pOTEPHOCTH,
XUMUYECKass CBS3b (KOBAJICHTHAs, WOHHAS, METANIMYECKasi), KpUCTAJUTMYECKas
peméTka, KOppo3usi METAUIOB, CIUJIaBbl, CKOPOCTh XUMHUUYECKOW PEaKINH, MPEeaeTbHO
nomyctuMmas konrentpauus [1/IK BemecTa;

WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHUMHUYECKHX TOHSATHH W TPUMEHSATH ITH
TIOHSATHUS TPY OTIMCAHUH BEIIECTB U X MPEBPAILICHUI;

WCTIONb30BaTh XHMHUYECKYI0O CHMBOJIMKY JJIsSi COCTaBlieHHS (OpMyJ BEIIECTB U
YPAaBHEHUN XUMHUYECKHUX PEAKLINN;

OTNPENeNsATh BAJICHTHOCTh W CTETNIEHb OKHCICHUS XUMHUYECKUX JJIEMEHTOB B
COCMHEHUAX PA3IMYHOIO COCTaBAa, NPUHAIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIacCy COeAMHEHUU 1o (opMynaMm, BUJ XUMHUYECKON CBS3M (KOBaJieHTHasl, MOHHas,
MeTajyinyeckasi) B HEOPraHWMYECKHUX COCIUHEHMSX, 3aps]] HOHA MO0 XUMHYECKOMN
dbopmyre, xapakTep cpelbl B BOJHBIX PacTBOpaX HEOPraHUYECKHUX COCAMHEHUMH, THII
KPUCTAJUTMYECKOMN PEIIETKN KOHKPETHOTO BELIECTBA;

packpsiBaTh cMmbica [lepuoauueckoro 3akona JI. 1. MenneneeBa u 1eMOHCTPUPOBATH
€ro MoHUMaHHe: ONUCHIBATh U XapaKTepu3oBaTh Tabiauunyio Gopmy Ilepuonnyeckoit
CUCTEMbl XHMHUYECKHUX ODJIEMEHTOB: pa3inuyaTh MNOHITHUS «TJaBHas mnoarpymnmna (A-
rpynmna)» u «mnobouHas mnoxarpynma (b-rpymma)», manbie W OONBIIME TIEPHOIBI,
COOTHOCUTHOOO3HAUEHUS, KOTOPbIE UMEIOTCA B IIEPUOINYECKOM TaOIHIIe, CUNCIOBBIMU
XapaKTepUCTUKAMHU CTPOCHUS aTOMOB XHMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsj spa,
oOl1ee 4nciao AMEKTPOHOB M PaCHpeieieHHe UX MO JJIEKTPOHHBIM CJI0AM), OOBSICHATh
oOlue 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOWCTB SJIEMEHTOB W WX COCJAMHEHUU B
npezaesiax MajiblX IEPUOJIOB U TJIABHBIX MOATPYII C YYETOM CTPOEHHUS UX aTOMOB;
KJIaCCU(UIIMPOBATH XUMHUYECKHUE IEMEHThI, HEOPraHMUeCKHUEe BEIEeCTBA, XMMHUECKUE
peakiuu (MO YHMCIy M COCTaBY YYacTBYIOLIMX B pEAKIUU BEUIECTB, MO TEIJIOBOMY
3¢ deKTy, M0 N3MEHEHUIO CTENeHEH OKUCICHHSI XUMUYECKUX DJIEMEHTOB);
XapakTepu30BaTh (OMUCHIBaTh) OO0mMEe U CchenupUuIecKrne XHMUYECKHE CBOICTBA
MPOCTBIX U CIOXHBIX BEUIECTB, MOATBEPAKAAsl ONMMCAHUE TPUMEPAMH MOJIEKYISIPHBIX U
HMOHHBIX YPaBHEHUN COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIUN;

COCTaBJISITh YPABHEHUS AJIEKTPOJIUTUUECKON UCCOLUALUN KUCIOT, IEI0Yel U COJel,
MOJIHBIE Y COKPAILLEHHBIE YPABHEHHS PEaKUid HOHHOTO

O6MeHa, YpaBHCHUA peaKI.IPIfI, MOATBCPKKAAIOIIUX CYHICCTBOBAHUC TeHEeTUYECKOM CBS3U
MCKY BCIICCTBAMU PA3JIMYHBIX KJIACCOB;

PAaCKpBIBATh CYHIHOCTH OKHCIIMTCIBbHO-BOCCTAHOBUTCIIBHBIX peaKI_II/Iﬁ mocpeaACTBOM
COCTaBJICHUA 3JICKTPOHHOTO OanaHca 3TUX peaKLIHfI;

MPOTHO3UPOBATH CBOICTBa BEIIECTB B 3aBHCHMOCTH OT HX CTPOCHUS, BO3MOXKHOCTU
MNPOTCKAHUA XUMHUYCCKUX npeBpameHI/Iﬁ B PA3JIMYHBIX YCIIOBUSAX;



BBIYUCIIATH OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISIDHYIO MAacCChI BEIIECTB, MAaCCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTa 10 OpMYJie COSTUHEHUS, MAaCCOBYIO JIOJIO BEIIIECTBA B
pacTBOpPE, MPOBOJUTH PACUETHI 110 YPABHEHUIO XUMUYECKOW PEAKLINH;

coOnrofaTh TMpaBWiIa TOJB30BAHUS XUMHYECKOW TOCYIOM UM J1ab0OpaTOPHBIM
000pyI0OBaHHEM, a TAaKXKe IpaBWia OOpalleHHs C BEHIECTBAMU B COOTBETCTBUH C
WHCTPYKIUSMH 10 BBITIOJIHEHUIO JAOOPATOPHBIX XUMUUYECKUX OMBITOB MO MOJTYYCHHUIO
1 cOOMpaHUIOra3000pa3HbIX BEIIECTB (aMMHUaKa M YIJIEKHCIIOTO rasa);

MIPOBOJIUTH PEAKIIUH, TOATBEPKIAIONINE KAUeCTBEHHBIM COCTAaB Pa3jIMYHbIX BEIICCTB:
pacrmo3HaBaTh OMBITHBIM IyTéM XJIOPHA-, OpOMHI-, WMOIUA-, KapOoHat-, docdar-,
CWIHMKAT-, cynb(}ar-, THUAPOKCHI-UOHBI, KATHOHBl aMMOHHS W HWOHBI H3YYCHHBIX
METaJIJIOB, MPUCYTCTBYIOIINE B BOJIHBIX PACTBOPAX HEOPTaHUYECKUX BEIIECTB;
MIPUMEHSTh OCHOBHBIE OTEpAIlMH MBICIIUTEILHON JESITEIIbHOCTH — aHalli3 U CHUHTE3,
CpaBHEHHE, O000OIIEeHNEe, CHUCTEMAaTHU3aINIO, BBISBICHHE TPUUYUHHO-CIIEICTBEHHBIX
CBSI3€M — JUIsl M3YYEHHS CBOWMCTB BEIIECTB M XUMHUYECKHX PEAKIMH, €CTECTBEHHO-
HaydHbIE€ METOJIbI TO3HAHUA — HAOIIOJCHUE, HW3MEpPEHHE, MOJICITUPOBAHHUE,
SKCIEPUMEHT (peanbHbIi U MBICIIEHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KounyecTBo yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LN (POBbIE)
KonTtpoibHbie IIpakTHYeckue
n/n TeM MPOrpaMmbl Bcero o0pa3oBaTte/ibHbIE pecypchl
padoTsbI padoThI
Paznen 1. [lepBoHayanbHble XMMUYECKHE MOHATHSA
Xumust — BakHas 00J1aCTh
11 €CTECTBO3HAHHUS 5 0 5 Bubmmorexa [OK
' NPAKTHYECKON AESTENbHOCTH https://m.edsoo.ru/7f41837c
L ): 1]
BemectBa 1 xuMu4yeckue bu6mmoreka [IOK
12 15 1 0
peaKkIuu https://m.edsoo.ru/7f41837c
Hroro mo pazgeny 20
Pa3nen 2. BaxkHeiinue npeacTaBuTe/ I HEOPraHNYeCKUX BelleCTB
Bosznyx. Kucnopoa. [Tonsitue bubnuoreka [JOK
2.1 6 0 0
00 okcugax https://m.edsoo.ru/7f41837c
29 Bopopon.Ilonsarue o kuciorax 8 0 1 bu6mmoreka [JOK
' 1 COJISIX https://m.edsoo.ru/7f41837c
23 Bopna. PactBopsr. [Tonsitue 06 5 1 1 bu6mmoreka [JOK
' OCHOBaHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIacChl 11 1 1 bubnuoreka [JOK
' HEOPraHW4YeCKUX COCTMHECHUIH https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Pasnean 3. Ilepuoanueckuii 3akoH u llepuoguyeckasi cucrema xumuueckux 3jemMeHToB JI. M. MenneneeBa. CTpoeHue aToMoB.
Xumuueckas ¢Bsi3b. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PeaAKIIUN



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

[Tepuonnueckuii 3aKOH U

31 [epuoanueckas cucTema 7 bubmiorexa LIOK
' XUMHgEcKUX Sementos I, 1. https://m.edsoo.ru/7f41837¢c
Memnnene-esa. CTpoeHue atoma
XUMHYECKASA CBA3b.
3.2 OxucauTeNnbHO- 8 bubmmorexa LIOK
https://m.edso0.ru/7f41837c¢
BOCCTAHOBUTCJILHBIC peaKHI/II/I
bu6mmoreka [IOK
Hroro mo pasne 15
TOTO 10 pasAeity https://m.edso0.ru/7f41837c¢
PesepBHOE Bpemst 3 bubmmorexa [TOK
P p https://m.edso0.ru/7f41837c¢
OBILIEE KOJIMYECTBO HACOB I10 68

I[TPOTPAMME



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

9 KUIACC

KosnuuyectBo yacos DJIeKTPOHHbIE
Ne n/m Hanvenonanie pasieion u rew Konrpoabubie | IIpakTuueckue (mdposic)
NIporpaMMel Bcero P P o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nes 1. BemecTBO M XMMHYecKHe peaKIIuu
11 [ToBTOpeHue u yriy6ienre 3HaHUN 5 1 0 bubnuorexa [JOK
' OCHOBHBIX Pa3JIesioB Kypca 8 kiacca https://m.edsoo.ru/7f41a6
36
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 0 0 bubnuorexa [JOK
' peaxiui https://m.edsoo.ru/7f41a6
36
13 DIIEKTPOJUTUYECKAS TUCCOLIHAIIUS. 8 1 1 bubnuorexa [JOK
' XUMHUYECKUE PEaKIMK B PacTBOpax https://m.edsoo.ru/7f41a6
36
Hroro mo pazgeny 17
Pasznen 2. Hemerayibl 1 UX COeTHUHEHUA
21 OO6m1ast XapakTEPUCTHKA XUMUYECKUX 4 0 1 bubmuorexa [JOK
' anemeHnToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a6
36
OO01as XxapakTepuCTUKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 0 0 Bubmmorexa LIOK
https://m.edsoo.ru/7f41a6
COEIMHEHUS 36
OO11ast XapakTepUCTUKAa XUMHUECKUX Bu6 OK
2.3 aneMeHToB VA-rpymmsl. A30T, pocdop u ux / 0 1 momrotea [
https://m.edsoo.ru/7f41a6
COEIMHEHUS 36
OO11ast XxapakTepHCTUKAa XUMUYECKUX
2.4 aneMeHToB [VA-rpynnsl. Yraepoa u 8 1 2 bubmorexa LIOK
. https://m.edsoo.ru/7f41a6
KPEMHUH U UX COETUHEHUS 36



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Hroro no pazneny

25

Pasznen 3. Mera/uibl M MX COCTUHEHUS

. bubnuorexa [JOK
3.1 006 4
HIHE CBOHCTRa MeTallion https://m.edsoo.ru/7f41a6
36
3.2 Bakueiinme MeTaIbl M UX COETUHEHUS 16 bubmmorera [TOK
https://m.edsoo.ru/7f41a6
36
Hroro mo pazmeny 20
Paznen 4. Xumusi v okpy:Kamomas cpeaa
4.1 BemtecTBa 1 Mmarepuaiisl B )KU3HU YEJIOBEKA 3 bubmmorexa LOK
' - P https://m.edsoo.ru/7f41a6
36
Hroro mo pazgeny 3
PesepBHOE Bpemd 3 Brbmioreka LOK
P P https://m.edsoo.ru/7f41a6
36
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOT' O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* Xumusi, 8 knacc/ I'abpuensia O.C., Octpoymon W.I'., Ciagkos C.A.,

AxuunonepHoe obmectBo «M3narensctBo «IIpocBemnienne»

* Xumwst, 9 knacc/ I'abpuensa O.C., Octpoymos WN.I'., Cnaakos C.A.,
AxuunonepHoe obmectBo «M3narensctBo «IIpocBemnienne»
tabnuiel: [lepuoauyeckas cucrema xumMmuueckux aneMmeHToB [[. V1. MenneneeBa, Tabnuiia

PacCTBOPUMOCTH, SHGKTpOXI/IMI/ILIGCKI/II\/JI PAa HAOPSKCHUAMCTAIJIIOB

METOINYECKHUE MATEPHUAJIBI JJ151 YUUTEJISA
https://iro-49.ru/wp-content/uploads/2023/04/Xumus-6a30BbIii-ypOBeHb.- Peamu3arius-
TpeboBanuii-OI OC-ocHOBHOT0-00111€T0-00pa3oBanus.- MeToandeckoe-mocoome-

ist-yautens. pdf

MUDPOBBIE OPA3OBATEJIBHBIE PECYPCBI U PECYPCbl CETUUMHTEPHET
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/ https://resh.edu.ru/

https://uchi.ru/ https://www.yaklass.ru/


http://www.yaklass.ru/
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