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NNOACHUTEJIBHAS 3AIIMCKA

[IporpamMma 1o XuMHUM Ha YpPOBHE OCHOBHOT'O 00111ero 00pa3oBaHUs COCTaBIeHa Ha OCHOBE
TpeOOBaHUI K pe3ysibTaTaM OCBOEHMS OCHOBHOW 00pa3oBaTeNbHON IMPOrpaMMbl OCHOBHOI'O
obmero oOpaszoBanus, npenactaBieHHbIX B @I'OC OO0, a takke Ha OCHOBE (QenepaabHOR
pabouyeil mporpaMMbl BOCTIUTAHUSI U C YYETOM KOHLEIMIMHU MpernojaBaHusl yueOHOro mpeamera
«Xumus» B 00pa3oBaTeNbHBIX opranu3anusax Poccuiickoit denepannu.

[Iporpamma 1o xumMuu Aa€T NOpeACTaBIEHUE O LEsIX, oOuiell crpareruu oOydeHws,
BOCIIUTAHUA M PAa3BUTHUA OOYyYaroIMXCS CpEACTBAMHU Y4eOHOro IpeaMeTa, yCTaHaBJIMBAET
00s13aTeNIbHOE TPEJMETHOE COJIEpKaHKe, MPeIyCMaTpPUBAET PacIpeelieHHe ero Mo Kjiaccam u
CTPYKTYpUPOBaHHUE I10 pa3zesiaM U TeMaM MPOrpaMMbl [0 XUMHUH, ONPEIENISIET KOIUYECTBEHHbIE
U KAUECTBEHHBIE XapaKTEPUCTUKHU COLEP)KAHUS, PEKOMEHIYEMYIO IIOCIEI0BATEIBHOCTD
U3Y4YEHMs] XUMUHU € YYETOM MEXIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JOTMKH yU4E€OHOIO
Ipolecca, BO3pacTHBIX 0COOEHHOCTEH 00yUaromuxcs, OnpeeseT BO3MOKHOCTH IpeaAMeTa JUis
peanu3anuy TpeOOBaHUM K pe3yibTaTaM OCBOCHHMS OCHOBHOM 0Opa3oBaTeibHOM MpOrpamMmbl Ha
YPOBHE OCHOBHOT'O 00I1IeT0 00pa3oBaHus, a TakKe TpeOOBaHUN K pe3yIbTaTaM 00yUYeHHS XUMHU
Ha YpOBHE ILelell H3ydyeHus MpeaMeTa U OCHOBHBIX BHJIOB Yy4eOHO-IIO3HABATEIbHOM
JeSITETbHOCTH 00Y4YaIOIerocs: 0 OCBOCHUIO YUeOHOTO COIep KaHusl.

3HaHHE XUMUU CIIY>)KUT OCHOBOH 11 POPMHUPOBAHUS MUPOBO33pEHUS 00yUaroIerocs, ero
NpeCTaBICHUN O MaTepUAIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UIPAIOT GOPMHUPYEMbIE XUMHUEH
IIPEICTABIEHUS O B3aMMOIIPEBPALICHUSIX SHEPTUU U 00 IBOJIIOIIMM BEUIECTB B MPUPOAE, O IMYyTAX
pemieHus Ti00albHBIX MPOOJIEM yCTOWYMBOTO DPAa3BUTHS 4YEJIOBEYECTBA — CBHIPHEBOI,
SHEPreTUYECKOH, MUIIEBOM U 3KOJIOrHYecKoi 0€30MacHOCTH, MPOOIIEM 3paBOOXPAHEHUS.

N3ydenue xumuu:

CHOCOOCTBYET pealu3aldd BO3MOXHOCTEH JJIs caMOpa3BUTHS U (OPMHUPOBAHUS
KYJIBTYPBI JINYHOCTH, €€ 0011el U PyHKIHMOHAIBHOM IPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOpPMHpPOBaHHE MBIIUIEHHUS] U TBOPUYECKUX CIOCOOHOCTEN 0o0ydaromuxcs,
HaBBIKOB  HMX  CaMOCTOSITEJIbHONH  yueOHOM  JesATEeNbHOCTH,  SKCIEPUMEHTANBHBIX U
UCCIIEZIOBATENIbCKUX YMEHHUM, HEOOXOAMMBIX Kak B TIIOBCEJIHEBHOW JKU3HH, TaK U B
npo¢eCcCUOHATBHOM JEATETLHOCTH;

3HaKOMHUT €O Cleuu(pUKOM HAyYyHOTO MBIIUICHHS, 3aKJIaJbIBA€T OCHOBBI 1IE€JIOCTHOIO
B3IJIs1/1a HA €JUHCTBO MPHUPOJIBI U YETIOBEKA, SBISETCS OTBETCTBEHHBIM 3TarioM B (POPMHPOBAHUU
€CTECTBEHHO-HAYYHOU I'PaMOTHOCTH O00YYaroIIUXCS;

crocoOCTBYeT (OPMUPOBAHUIO LIEHHOCTHOIO OTHOIIEHUS K €CTECTBEHHO-HAayYHBIM
3HAaHUSIM, K TPHPOJIE, K YEIOBEKY, BHOCHUT CBOH BKJIaJ] B SKOJOTMYECKOE OOpazoBaHHE
oOyyJaromuxcsi.

JlaHHble HampaBieHHUS B OOYYCHHMU XMMHUU O0ECHEUMBAIOTCS CHEUU(UKON copepikaHus
y4eOHOro mpeaMeTa, KOTOPBIM SABISETCS IEJaroru4eckd aJarnTUPOBAHHBIM OTpakeHUEM
0a30BOI1 HAyKN XMMHMHU Ha ONpeAEIEHHOM dTare e€ pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO OOIIEro 0O0pa3oBaHUS OPUEHTHPOBAH Ha OCBOCHHE
00y4YaroIMMHUCS CUCTEMbI MIEPBOHAYATIBHBIX MOHATUII XUMUHU, OCHOB HEOPTaHWYECKOW XMUMHH U
HEKOTOPBIX OTAEJIBHBIX 3HAYMMBIX IIOHATUN OPTraHUYECKON XUMUH.

CrpykTypa cojaepkaHUsl MPOrpaMMbl M0 XUMHH C(HOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona k e€ usyueHutro. Coaep’kaHue CKIAIbIBAETCS M3 CHUCTEMBI MOHATUH O XMMHUYECKOM
JJIEMEHTE M BEIIECTBE M CHUCTEMbl MOHATHA O XuUMHUYecKoW peakiuu. OOe 3TH CUCTEMBI



CTPYKTYPHO OPTraHW30BaHbl MO MPUHLHUILY IOCJIEI0BATEIbHOIO Pa3BUTHs 3HAHUKW HAa OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOT'O YUEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunonnueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XUMUHU;

— YY€HHUSI O CTPOCHHH aTOMa U XUMUYECKOU CBS3H;

— IPEJCTaBICHUN 00 AJIEKTPOIUTHUECKON TUCCOMAIIH BEILIECTB B pAaCTBOPAX.

Teopernueckre 3HaHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH IOJIYYEHHBIX H
OCMBICTICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIEIOBATENIBHO OT OIHOTO YPOBHSI K JIpyromy,
BBITIOJIHSIST (DYHKIMHM OOBSCHEHHUS W TPOTHO3HPOBAHMS CBOMCTB, CTPOEHHS M BO3MOXKHOCTEH
MPAKTUYECKOr0 MPUMEHEHUS U TIOJyYEeHHS U3y4aeMbIX BEIIECTB.

OcBoeHue mporpamMMbl IO XHMHHU CIOCOOCTBYET (OPMHPOBAHMIO NPEACTABICHUS O
XMMHUYECKOW COCTaBJSIONIEH HAYyYHOW KapTUHBI MHpAa B JIOTUKE €€ CHUCTEMHOW MPHUPOIBI,
LIEHHOCTHOTO OTHOILIEHUS K HAYYHOMY 3HaHUIO U METOJIaM MO3HaHUs B Hayke. M3yueHue xumuun
MPOUCXOJUT C TMPHUBJICUEHUEM 3HAHMH M3 paHEe M3YYEHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaronuii Mup», «buonorus. 5—7 kinacced» U «Pu3uka. 7 Kiace».

[Ipu u3yueHnn XUMUU TPOUCXOIUT (HOPMUPOBAHHIE 3HAHUI OCHOB XUMHUUECKOM HAyKH KaK
00J1aCTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUYECKON JESATEIbHOCTH YEJIOBEKAa U KaK OJIHOTO
13 KOMIIOHEHTOB MHPOBOW KyJNbTYpbl. 3aJaua y4eOHOro mpeamMeTa COCTOUT B (hOPMHUPOBAHUU
CHUCTEMBbl XMMHYECKUX 3HAHUH — BaXHEWIIMX ()AKTOB, MOHATUH, 3aKOHOB U TEOPETHYECKUX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHUH MHPOBO33PEHUYECKOTO XapakTepa, s3blka HayKd, B
MPUOOIICHUN K HAYYHBIM METOAaM IMO3HAHUS MIPU U3yUYEHUH BEIIECTB U XUMUYECKHUX PEAKIIHil, B
(hopMHUpPOBaHMHM ¥ PA3BUTUU IIO3HABATEIIBHBIX YMEHHA ¥ WX NPHUMCHCHWH B Yy4eOHO-
M03HABATEIbHON U yueOHO-UCCIIEeIOBATENbCKOM IESITeNbHOCTH, OCBOGHUU IPABUI 0€30IacHOTO
o0paleHns C BeIECTBAMU B IIOBCEAHEBHON KU3HH.

[Ipy m3ydyeHHHM XMMUU Ha YPOBHE OCHOBHOIO OOHIET0 0Opa30BaHUs Ba)KHOE 3HAUYCHUE
MPUOOPENN TaKue LU, KakK:

— (hopmupoBaHNE MHTEIIEKTYaTbHO Pa3BUTON JTUYHOCTH, TOTOBOM K CaMOOOpPa30BaHHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY IPUHSATUIO pEIICHUH, CIOCOOHON amanTHpOBaThCS K
OBICTPO MEHSIOUIUMCSI YCIOBUSAM KU3HU;

— HamnpaBJICHHOCTh OOYYEHHS Ha CHCTEMaTH4ecKkoe mpuoOlIIeHne oOydarommxcs K
CaMOCTOSITEJIBHOM ~ IO3HABATEJIbHOM  JAEATEIbHOCTH, Hay4YHbIM  METOAaM  IO3HaHus,
(hOpMUPYIOIIMM MOTHUBAILIUIO U PA3BUTUE CTIOCOOHOCTEH K XUMUM;

— olecrieueHne YCIOBHM, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OOYYAIONMMHUCS OIIbITa
pa3HOOOpa3HON AESITeNbHOCTH, MO3HAHUS M CAMOMO3HAHHUSA, KIIOYEBBIX HABBIKOB (KIIOYEBBIX
KOMITETEHITHH ), UMEIOIINX YHUBEPCATHHOE 3HAYCHHE IS PA3IMYHBIX BUIOB IS TEIbHOCTH,

— ¢opmupoBanue o01Iel (YHKIIMOHATEHON U €CTECTBEHHO-HAYYHOU TPAMOTHOCTH, B TOM
yyclie YMEHUIl OOBSICHATh U OLICHMBATH SIBJICHUS OKPY’KAIOLIEr0 MHUpPA, MCIONb3YysS 3HAHUS U
OTBIT, TOJNyYCHHbIE MpPH W3YYCHUH XUMHUHU, MPUMEHATh HMX TPU PEIICHUH MpodieM B
MOBCEAHEBHOM KM3HU U TPYAOBOM AEATEIHHOCTH;

— (GopmupoBaHue y 00y4arOnMXcs TYMaHUCTUUECKUX OTHOIICHHM, TOHUMAaHUS [IEHHOCTH
XUMHUYECKUX 3HaHWM AJi1 BBIPAOOTKMU 3KOJOTMYECKHU LeIeco00pa3HOro MOBEACHUS B OBITY U
TPYJIOBOM JEATEIBbHOCTH B LIEJIAX COXPAHEHMsI CBOETrO 370POBbS M OKPYKAIOIIEH MPUPOITHOU
Cpelibl;

— pa3BUTHE MOTHBALMH K O0YyUEHHUIO, CHOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO
Ha OCHOBE YCBOGHHS OOIIEUYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY
npoduss ¥ HaMpPaBICHHOCTH JaTbHEHUIIIEro 00yueHusl.
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OO1miee YnCIIO 4acoB, OTBEACHHBIX IS M3YYEHUS XMMUU Ha YPOBHE OCHOBHOT'O OOIIETO
oOpa3oBanusi, coctaBisieT 136 yacoB: B 8 kimacce — 68 yacoB (2 yaca B Hezeno), B 9 kinacce — 68
4acoB (2 yaca B HE/EIIO).



COJEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHaya/ibHBIC XHMHYECKHE TOHATHSA

IIpenmer xumuu. Posnb XMMHMM B KM3HH 4elOBeKa. XMMHs B CUCTeMe Hayk. Tena u
BemecTBa. PU3NUECKHE CBOMCTBA BELIECTB. ATperartHoe cocTosiHue BemecTB. lloHsaTue o
MeTo/laX MO3HaHus B XMMUU. UncThle BemiecTBa U cMecH. CriocoObl pa3iesieHust cMece.

ATOMBI W MOJIEKYJIbl. XUMUYECKHE 7IeMEHThl. CHUMBOJIBI XHMHUYECKUX DJIEMEHTOB.
IIpocTeie 1 cnoXHbIE BElIECTBa. ATOMHO-MOJIEKYJIIPHOE YUCHHUE.

Xumnueckass ¢opmyna. BalleHTHOCTP aTOMOB XMMHUYECKHX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BellecTB. OTHOCUTENNbHAsA aToMHasi Macca. OTHOCUTENbHAS MOJIEKYJISIpHas
Mmacca. MaccoBast 10J11 XMMHUYECKOI0 JIEMEHTA B COEJUHCHHH.

KomnuectBo BemectBa. Monbs. MonsipHasgs macca. B3auMoCBA3b KOJIMYECTBA, MACChl U
qucia CTPYKTYPHBIX €MHHUL BelecTBa. Pacuérel o popmMynaM XMMHYECKUX COEAMHEHHH.

dusnyeckue U XMMHUYECKHUE SBICHUSA. XUMUYECKas peakuus U €€ INPU3HAKU. 3aKOH
COXpaHEHHs MacChl BEIIECTB. XUMHUUECKUe ypaBHeHUs. Kimaccupukanuss XUMHYECKUX peaKkIuit
(coennHEHMs, pa3JIOKEHUS, 3aMEIIIEHNs, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOM MOCYJ0M, mpaBuwiamMu paboThl B jabopatopuu U NpuéMamu
oOpamieHus ¢ 1a0opaTOpHBIM 00OpYyIOBaHHWEM, M3Y4YE€HHE M ONUCaHHE (PU3UYECKUX CBOMICTB
00pa3I0oB HEOPraHMYECKUX BEIIECTB, HAOMOACHNE (PU3NUECKUX (TUVIaBJICHHUE BOCKA, TassHUE JIb/A,
pacTHpaHue caxapa B CTYIIKE, KMUIIEHHE U KOHJIEHCAIlUsl BOJbl) U XUMHUYECKHUX (TOpeHHEe CBEYH,
NpOKaJIMBaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE Mella ¢ KUCIOTOM) sIBJICHUH, HaOIIo1eHue
U ONHMCAaHME [PU3HAKOB MPOTEKaHWsI XHMMHUYECKUX peakuuid (pas3jioxeHue caxapa,
B3aMMO/JICHCTBUE CEPHOM KHUCIIOTHI C XJIOpHUIOM Oapusi, pasznoxkeHue ruapokcuaa menu (I11) mpu
HarpeBaHuH, B3auMojeicTBue xenesa ¢ pactBopoM coinu meau (II), m3yuenuwe crnocoboB
pasfeneHuss CMeceil: C TOMOIIBI0 MarHuTa, (WIBTPOBaHHE, BBIIAPUBAHUE, IHCTUILISAIMS,
xpomarorpadus, TNpPOBEICHHE OUYUCTKM IOBAPEHHON coJM, HaONIOJIEHHe U ONHUCAHHE
pe3yJbTaTOB INPOBEICHUS OIBbITA, WUIIOCTPUPYIOLIETO 3aKOH COXPAHEHHUsS MAaCChl, CO3/1aHHE
MOJIEJIe MOJIEKYJ (IIapOCTEPIKHEBBIX ).

Ba:kuneiinue npeacTaBuTe/ M HEOPraHMYECKUX BelIeCTB

Bo3nyx — cmech rasos. CoctaB Bo3ayxa. Kuciaopon — 37I€MEHT M IPOCTOE BEIIECTBO.
Haxoxnenue kuciaopona B npupoje, Gpuzndeckue U XMMUYECKHUE CBOMCTBA (peakluy TOPEHUs).
Oxcunpl. Ilpumenenune xkucnopoga. CrocoObl THOJTy4YeHHs KHUCIOpoja B JabopaTopuu MU
npoMbIIIIeHHOCTH. KpyroBopot kuciopoga B npupoae. O30H — autoTporHas MoAuQuKamnms
KHACJIOPOJIa.

TennoBoil 3¢p¢deKkT XUMHUECKOW peakluu, TEePMOXUMHUYECKHE YpaBHEHHs, 3K30- U
SHAOTEPMHUYECKHE peakiuu. TOomIuMBO: yroib M MeTaH. 3arpsA3HEHHE BO3/yXa, YCHJICHHE
HNapHUKOBOT0 3(dekTa, pa3pylieHne 030HOBOTO CIIOS.

Bomopon — »snemenT M mpocroe BemiecTtBo. HaxokaeHwe BOaOpona B NPHUPOAE,
(u3nueckre U XUMHUYECKHE CBOWCTBA, MPUMEHEHHUE, CIIOCO0BI MmostydyeHus. Kucinotel u comnu.

Mounsipabiii 00BEM ra3oB. Pacu€Thl Mo XUMHUYECKUM YPaBHEHUSIM.

®usnueckue cpoiicTBa BoAbl. Bona kak pacrtBopurens. PactBopbl. HacbleHHsle u
HEHACBIIICHHBIE PacTBOpPHI. PacTBOpMMOCTH BellecTB B Boje. MaccoBas 10 BEHIECTBA B
pactBope. XuMHUuecKkue cBoiicTBa BoAbl. OcHOBaHUA. Poib pacTBOpOB B NpHUPOJE U B JKU3HU



yenoBeka. KpyroBopor BoJbl B Ipupoje. 3arps3HEHUE NMPUPOAHBIX BoA. OXpaHa M OYUCTKA
MPUPOIHBIX BOJ.

Knaccudukanuss Heopranuueckux coemuHeHuid. Oxcuasl. Kiaccudukanus OKCHAOB:
coneo0Opa3yronire (OCHOBHBIE, KUCIOTHBIE, aM(OTepHbIe) U HecoseoOpasyromue. Homenkinatypa
okcu0B. du3nyeckre U XuMUYECKHE CBOMCTBAa OKCUAOB. [lonyueHue okcuoB.

OcHoBanms. Krnaccudukanuss OCHOBaHMN: IIEIOYH W HEPACTBOPUMBIC OCHOBAHHUSI.
Homenkiarypa ocHoBanuil. @u3nUeCKHMe U XMMUYECKUE CBOWCTBAa OCHOBaHUU. llomyuenwue
OCHOBaHMI.

Kucnotsl. Knaccugpukanus kucinor. Homenknarypa kuciaor. @uznyeckue U XUMUUECKHE
cBoiicTBa KUCHOT. Psan aktuBHocTn MetauioB H. H. bekerosa. Ilonyuenue kucnor.

Comu. Homenknatypa coseil. @dusznueckue U XMMHYECKUE CBOMCTBa coieid. [lomyduenue
COJIEH.

I'eneTuyeckas cBsI3b MEXKIY KilacCaMU HEOPraHUYECKUX COCTMHEHUM.

Xumuueckuii IKCnepumMeHm:

KaueCTBEHHOE ONpEJEICHHE COJIePKaHusl KUCIOpo/ia B BO3yXe, MOJyYeHue, cooupaHue,
pacmo3HaBaHUE W W3YYCHHE CBOMCTB KUCJIOPOJa, HAOIIOJEHUE B3aMMOJCHCTBHS BEIIECTB C
KHCJIOPOJIOM M yCJIOBUSI BOSHHUKHOBEHHUS M TPEKpaIeHuss TOpeHus (Mmoxapa), 03HAKOMJICHHE C
o0Opa3llaMyd OKCHIOB U ONHMCAHHE HX CBOICTB, MOJy4YeHHE, COOMpaHUE, paclo3HaBaHUE U
M3yu€HHUE CBOMCTB BOJOpoAa (ropeHue), B3aumojeicTBue Bojopoaa ¢ okcugom meau (II)
(BO3MOXHO HCTIOJIb30BaHUE BHUIEOMATEPHANIOB), HAOIIOeHHE 00pa3IlOB BEIIECTB KOJIUYECTBOM
1 Monb, uccnenoBaHue OCOOCHHOCTEH pPacTBOPEHHUS BEILIECTB C Pa3IUYHON PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPENEIEHHOM MacCOBOM JOJIEH pacTBOPEHHOIO BEIIECTBA,
B3aMMOJICIICTBIE BOJABI C MeTalUlaMH (HaTpueM M KajbleM) (BO3MOXHO HCHOJIb30BaHUE
BUJICOMATEPHUANIOB), UCCIIEOBaHHE OOPa3I[0OB HEOPTaHMUECKHX BEIIECTB Pa3IUYHBIX KJIACCOB,
HaOJII0/IeHNe M3MEHEHHS OKPACKM WMHIUKATOPOB B pPAcTBOpax KHCIOT M WIEIOYEH, M3ydeHUe
B3aumozeiicteust okcuga menu (II) ¢ pacTBopoMm cepHOW KHCIOTBHI, KHUCIOT C MeTalslaMH,
peakuuii HeWTpanu3aluu, MOJIyYEeHUE HEePACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OIHOTO
MeTaJllIa IPYTUM U3 pacTBOpPA COJIM, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 10 TeMe «Baxkueiime
KJIaCChl HEOPTaHUYECKUX COCTUHEHUI.

IMepuoguveckuii 3axkoH u Ilepuoanyeckass cucrema xummuyeckux djaemeHtos /. W.
Menzaeseesa. CtpoeHne aToMOB. XMMH4YeCKas ¢BA3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbLHbIE
peakuuu

[lepBble TOMBITKH KJIAcCUPUKALMM XUMHUYECKUX dJeMeHTOB. [loHsTHe o rpymnmax
CXOIHBIX 3JIEMEHTOB (IIEJIOYHBIC U IMIETIOYHO3EMENbHBIE METAJUIbI, TaJOTeHbl, HHEPTHBIE T'a3bl).
DNEeMEHTBI, KOTOPhIE 00pa3ytoT aM(OTEPHBIE OKCUIBI U THIPOKCHIBI.

[lepnonnueckuii 3akoH. Ilepuoguueckas cucrtema XuUMHYeCKHX dieMeHToB J[. .
MenpeneeBa. KopoTkonepuonnas u anuHHomnepuonHas ¢opmbl I[lepuonndeckoil cuUCTEMBI
xumuueckux dsemeHTtoB J[. M. Menneneesa. Ilepuonst u rpynmbsl. Du3znueckuid CMBICH
MOPSIAKOBOTO HOMEPA, HOMEPOB IEPUOA U TPYIIIIBI JJIEMEHTA.

Crpoenue artomoB. CoctaB aroMHbIXx sanep. HM3otombl. Onextponsl. CTpoeHHe
3JICKTPOHHBIX 000JIOYEK aTOMOB MEPBBIX 20 XUMHUECKUX 37eMeHTOB [leproanyueckoit cucTeMbl
. W. MenneneeBa. XapakKTepUCTUKAa XHMHYECKOrO DJIEMEHTAa IO €ro IOJIOKEHHI0 B
ITepuonnueckoii cucreme /. . Menneneesa.

3aKOHOMEPHOCTHU U3MEHEHHUS pajinyca aTOMOB XUMHUUYECKHUX JIEMEHTOB, METAJUTMUECKUX 1
HEMETAJUIMYECKHUX CBOMCTB IO IPyMNIaM U Iepruoaam.



3nauenue [leproanyeckoro 3akona u Ilepuoanyeckoil CUCTEMBbI XUMHUYECKUX 3JIEMEHTOB
JUIs pa3BUTUA Hayku U npakTuku. J[. . Mennenees — y4€Hblil U rpasklaHUH.

Xumuueckas CBSI3b. KoBanenTtHas (monspHas u HETIOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATEIbHOCTh XUMUUECKUX 3JIEMEHTOB. MlOHHAas CBA3b.

Crenenb  okucieHus. OKHUCIUTENBHO-BOCCTAHOBUTENbHbIE  peakuuu. [Ipoueccs
OKHCJICHUSI U BOCCTAHOBJICHUSI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit Ikcnepumenm:

M3y4eHHE OOpa3IOB BEIIECTB METAIIOB M HEMETAJIOB, B3aUMOJEHCTBUE THUAPOKCHUIA
[IMHKA C pAacTBOPAMHU KHUCJIOT M IIEJIOYEH, MPOBEICHUE OMBITOB, HILTFOCTPUPYIOMIUX MPUMEPHI
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX PEaKIUil (TOpEHUE, PEaKLIUU PA3I0KEeHUS, COSTUHEHUS).

Meoswcnpeomemnnie ceasu

Peanu3anust MeXnpeaMETHBIX CBS3€H MPU M3YYEHHHM XMMHH B 8 KJIACCE OCYIIECTBISAETCA
4yepe3 WCHOJB30BaHHWE KaK OOMIMX eCTECTBEHHO-HAYYHBIX TIOHATUH, TaK W TOHSATH,
SIBJISTFOLUXCSI CHCTEMHBIMU JIJIs1 OTAEJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO ITUKJIA.

OOmme ecTecTBEHHO-HAy4YHbIE MOHATHS: HAay4YHbIH (akT, THUIOTE3a, TEOPHs, 3aKOH,
aHanmM3,  CHUHTE3,  KilacCUpUKalus,  MEePUOJUYHOCTh,  HAOMIOJEHUE,  DKCIEPHUMEHT,
MO/JICJIMPOBAHUE, UBMEPEHUE, MOJENb, SIBIICHHE.

®usuka: Marepus, aToOM, D3JEKTPOH, IPOTOH, HEWTPOH, HOH, HYKIWJA, H3O0TOIIbI,
PaAMOaKTUBHOCTh, MOJIEKYJA, SJCKTPUUSCKHUU 3apsjl, BEIIECTBO, TENO, O0BEM, arperaTHoe
COCTOSTHUE BEILeCTBa, ra3, (U3WYECKHUe BEIUYMHBI, €AMHMIIBI W3MEPEHUs, KOCMOC, IJIaHETHI,
3BE3161, ComHIIE.

Buonorus: porocunres, npixanue, ouochepa.

l'eorpadusa: armocdepa, runpochepa, MuHepasabl, TOpPHbIE TMOPOJbI, TOJE3HBIC
HCKOIIa€MblI€, TOIJIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BeurecTBO M XMMHYeCKasl peaKuus

[lepuonnuecknii 3akoH. Ilepuommueckas cucrema XuMHUecKux dsemeHtoB JI. U
MenneneeBa. CTpoeHHEe aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHHW CBOMCTB XUMHUYECKHX
3JIEMEHTOB MEPBBIX TPEX MEPUOJAOB, Kalus, KaJIbLUS U HUX COCAUHEHUH B COOTBETCTBUM C
MOJIOKEHUEM 3JIEMEHTOB B [leproIMuecKoi CUCTEME U CTPOEHUEM UX aTOMOB.

CTpoeHue BelIeCTBA: BHUIbl XUMHUYECKOW CBSI3U. THUIBI KPUCTAIIIMYECKUX PEIIETOK,
3aBUCUMOCTh CBOMCTB BeIlIECTBA OT TUINA KPHUCTANIMYECKONM PEIIETKM M BUJA XUMUYECKOU
CBSI3H.

Knaccudukanys 1 HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XMMHUYECKHE CBOICTBa
BEILIECTB, OTHOCAILMXCS K Pa3IMYHBIM KjaccaM HEOPraHMYECKUX COCIMHEHHM, TeHeTHYecKas
CBSI3b HEOPTaHMYECKHUX BEIIECTB.

Krnaccugukanms XuMu4eckux peakuuil Mo pa3indyHbIM MpH3HaKaM (M0 YUCITY U COCTaBY
y4acTBYIONIMX B PEaKIUU BEHIECTB, IO TEMIOBOMY J(PQEeKTy, MO H3MEHEHUIO CTEeIeHEeH
OKHUCJICHHUS XHMHUYECKUX DJIEMEHTOB, MO OOpaTUMOCTH, MO YYaCTUIO KaTajln3aTropa). DK30- U
SHIOTEPMHUUYECKHUE PEAKIIUU, TEPMOXUMUYECKUE YPABHEHUS.

[lonaTHe 0 ckOpocTH XMMHYECKOH peakiuu. [loHATHE 00 OOpaTHUMBIX W HEOOPATHMBIX
XUMUYECKUX peakiusax. lIoHsATHE O TOMOIreHHBIX M TeTepOreHHbIX peakuusx. [lonsarne o
katanmuze. [loHsATHE O XWMHUYECKOM paBHOBeCHMH. DakKTOpHl, BIHUSIONIME HA CKOPOCTh
XMMHYECKOW PEAKIUHU U MOJ0KEHNE XUMHYECKOTO PABHOBECHSI.



OKHCINTENbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU, SJICKTPOHHBIA OajaHC OKUCIUTENbHO-
BOCCTAaHOBUTEIBbHON peakuuu. CocTaBl€HHE YPABHEHMH OKHMCIUTEIBHO-BOCCTAaHOBUTEIBHBIX
peakuuii ¢ UCIOIb30BaHUEM METO/1a AIEKTPOHHOTO OalaHca.

Teopust 3MeKTPOAUTUYECKON TUCCOLMALUU. DIIEKTPOJIUTHI U HEINEKTPOoNUThl. KaTtnoHsl,
aHUOHBI. MexaHM3M [HCCOLMAlMM BEUIECTB C pA3JWYHBIMU BHJAMH XHUMHUYECKOH CBS3H.
Crenenp nucconuanuy. CUIbHBIE U CJ1a0bI€ JIEKTPOJIUTHL.

Peakiuu moHHOro oOMeHa. YCIoOBHS MPOTEKAaHUs PEaKIMii HOHHOTO OOMEHa, MOJHbBIE U
COKpalIi€¢HHble MOHHBIE ypaBHEHUs peakuuil. CBONCTBAa KUCJIOT, OCHOBaHUN U COJIEH B CBETE
MpeacTaBIeHUul 00 3IEKTPOIUTUYECKON auccouuanuu. KayecTBeHHblE peakUuy Ha HOHBI
[TonsiTre o ruaponH3e comieil.

Xumuueckuii Ikcnepumenm:

O3HAaKOMJIEHHE C MOJENSIMU KPHUCTAJUIMYECKUX PEIIETOK HEOPTaHWYECKUX BEHIECTB —
METAJUIOB M HeMeTauloB (rpadura M anMasa), CIOXKHBIX BEIIECTB (XJIOpUJa HATpHd),
HCCJIEIOBAaHUE 3aBHUCHUMOCTH CKOPOCTHM XHMHUYECKOM peaklMd OT BO3JEHCTBUS pa3IMYHBIX
(hakToOpoB, HCCIEIOBAaHUE AIIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, MpOIECCa TUCCOIMALIAN
KHUCJIOT, IIeJo4Yed M cojeil (BO3MOXKHO HCIIOJNIb30BaHUE BHUAECO MAaTEpUANIOB), IPOBEICHUE
OTBITOB, WUIIOCTPUPYIOIIMX MpPHU3HAKU NMPOTEKaHMs peakiuil MOHHOro oOmeHa (oOpa3oBaHuE
ocaJlka, BBIJEJIEHWE Tra3a, oOpa3oBaHHE BOJbI), OIMBITOB, WIIIOCTPUPYIOMIHUX MPUMEPHI
OKHCJINTEIbHO-BOCCTAHOBUTENIBHBIX pEakUuil (TOpeHHEe, peakLuu pPa3IoKEHUs, COEAUHEHMS),
pacno3HaBaHUE HEOPraHWYECKUX BEIIECTB C IOMOIIbI0 KAaYeCTBEHHBIX pEaKlWi Ha HOHBI,
pEelIeHNE PKCIIEPUMEHTAIbHBIX 3a/1a4.

Hemertasibl u MX coeJUHEHUS

OOmass xapakTepucThKa rajoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEepHbIE
crernieHu okucieHusi. CTpoeHue M (U3MYECKHE CBOWCTBA INPOCTHIX BELIECTB — TaJIOT€HOB.
XuMHYecKue CBOMCTBAa Ha MpHUMeEpe Xjopa (B3aUMOAEICTBHE C MeTaulaMH, HEMETaJUIaMH,
miesniouamu).  XsopoBogopod. ConsHas KHCIOTa, XUMHYECKHE CBOMCTBA, IOJNy4YEeHHE,
npuMeHeHue. JleiicTBre Xjiopa 1 XJI0pOBOAOpOIa Ha OPraHU3M YesloBeKa. BaxxHeiue Xmopuasl
U UX HaXO0XJIEHHUE B IPUPO/IE.

OO6mas xapaktepucTuka 3jaeMeHTOB VIA-rpymnmbl. OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHble CTENEeHM OKucieHus. CTpoeHne U (U3NYECKUE CBONCTBA MPOCTHIX BELIECTB —
KHCIIOpO/ia U cephl. AJUIOTPOIHBIE MOIU(MUKALIMKA KUCIOPOJa U cepbl. XUMUYECKHE CBOMCTBA
cepel. CepoBojopoJ, CTpoeHue, (U3MYecKue M XHUMHUYecKue cBoiicTBa. OKCHIBI cepbl Kak
MIPEeICTaBUTENN KHUCIOTHBIX OKCHIOB. CepHas KucioTa, GU3NYECKHE M XMMHUYECKHE CBOWCTBA
(obmme Kak TpeACTaBUTENs Kiacca KHCIOT M crenuduyeckue). XUMHUYECKUE pEeaklvy,
JeKallde B OCHOBE IMPOMBIIUICHHOTO crnoco0a MoixydeHus cepHoil kucioTsl. Ilpumenenue
cepHol KucnoTel. Con cepHOM KUCIOThI, KaueCTBEHHAs peaklys Ha cyibdar-uon. Haxoxnenue
ceppl U e€ coelMHEHUH B Tmpupone. XHUMHUYECKOE 3arps3HEHHE OKpYKalollehd cpeabl
COCJMHEHUSIMH Cepbl (KHCIOTHBIE IOXIHU, 3arpA3HEHUE BO3AyXa M BOJOEMOB), CIIOCOOBI €ro
MpeI0TBPALLECHUS.

OOmast xapakTepucTuka 37eMeHTOB VA-rpymnmbl. OcCOOEHHOCTH CTPOCHMS aTOMOB,
XapaKTepHbIE CTENEHW OKHCICHHA. A30T, paclIpOCTpaHCHHWE B MpHpoJe, (UIUYECKHE H
XUMUYECKHe CBOMCTBA. KpyroBopoT azota B mpupoae. AMMHUaK, ero pu3ndeckue 1 XUMUIECKHe
CBOWCTBa, MoJlyueHue 1 npumenenue. Conu aMMOHHUS, UX (pU3NUecCKrue U XUMUUYECKHE CBOMCTBA,
npuMeHeHue. KadecTBeHHas peakuys Ha MOHbBI aMMOHHS. A30THas KHCIOTa, €€ MOJIyuyeHUe,
¢u3nueckue W XUMHUYECKHE CBOMCTBa (0OlIuMe Kak TNpeACTaBUTENs Kjacca KHUCIOT U
cneuupuyeckue). Mcnoab3oBaHWE HHUTPATOB W COJEH aMMOHHUS B KaueCTBE MHHEPAJIbHBIX

8



ynoOpeHuid. XUMHU4ecKoe 3arpsi3HeHUE OKpY’Karolleld Cpelibl COeAMHEHUSIMH a30Ta (KUCIOTHBIE
JIOX/IM, 3arpsi3HEHUE BO37yXa, MOYBbI U BOAOEMOB). Docdop, ammoTpomHble MOAUPHUKAIMN
dochopa, puznyeckne n xummuueckue cpoiictBa. Oxcuna docdopa (V) u pocdopHas kucnora,
¢usnyeckue M XUMHUYECKUE CBOIicTBa, mosydyeHue. Vcnomb3oBaHue ¢ochaToB B KadyecTBe
MUHEpAIbHBIX YI00peHuil.

OOmas xapakrepuctuka 37eMeHTOB [VA-rpynmbl. OcOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE€ CTENIEHH OKHCICHHS. YTIIEpOA, aJUIOTPONHbIE MOJU(PHUKAIIMU, pACIIPOCTPAHEHUE B
npupoe, GU3ndeckue U XMMHYECKHe cBoMCTBa. AncopOiusi. KpyroBopot yriepoaa B mpupoe.
Oxcupaspl yraepoa, ux GU3NYecKue U XUMMHUYECKHE CBOMCTBA, IEWCTBUE HA JKUBBIE OPTaHU3MBbI,
[IOJIyYeHHE U IMPUMEHEHHEe. DKOJIOrnyeckue mpobiemMsl, CBs3aHHbIe ¢ okcuaoM yriepoaa (IV),
TUIOTE3a TJIOOAIBHOTO TOTEIUICHHS KJIMMaTa, TAapHUKOBBIN 3PQeKT. YToibHas KHCIOTa U e
CONM, UX (PU3MUECKHEe M XUMHMUYECKHE CBOICTBa, NoOdydeHHe U mnpumeHeHue. KauectBeHHas
peakiust Ha  KapOoHar-moHbl. Mcmonb3oBaHue ~ KapOOHaToB B OBITY, MEAMIIMHE,
MIPOMBIIIJIEHHOCTH U CEITLCKOM XO0341CTBE.

IlepBoHauanbHble MOHATUS 00 OPraHMYECKMX BELIECTBAX KAK O COCAMHEHMSAX YIJepoja
(MeraH, 9TaH, STWJIEH, alETWIEH, 3TaHOJ, IJIUIEPUH, YKCycHas kuciota). IIpuponnsie
WCTOYHUKU YIJIEBOAOPOJOB (yrojib, MPHUPOJAHBIM Ta3, He(QTh), MNPOAYKTbI UX HepepaboTKu
(OeH3uH), UX poJib B OBITY U MPOMBILUIEHHOCTH. [IOHATHE 0 OMOIOrMYECKH Ba)XKHBIX BEIIECTBAX:
KHpax, Oellkax, YIJIeBoJaXx — M HMX pOJM B JKU3HM 4YelloBeKa. MarepuaibHOE E€IMHCTBO
OpPraHNYECKHUX U HEOPTaHUUECKUX COCTUHEHUI.

Kpemuuii, ero ¢usndeckue M XUMHUYECKHUE CBOWCTBA, TMOJIY4YEHHE U MPUMEHEHHE.
Coenunenns KpemHHusi B mpupone. OOmme mpencraBieHuss o6 oxcuae kpemausa (IV) u
KpeMHMEBO kucnore. CUIIMKaThI, UX UCIOJIb30BaHKUE B OBITY, B IPOMBILUICHHOCTH. Baxxuelume
CTpOMTENIbHBIE MaTepHajbl: KepaMHUKa, CTEKJIO, IIEMEHT, OeToH, jkene300eToH. IIpobiembl
0€30MacHOr0 UCTOIb30BaHUS CTPOUTEIBHBIX MATEPHAJIOB B TIOBCETHEBHOM JKHU3HH.

Xumuyeckuit IKcnepumenm:

n3ydeHue o0paslioB HEOPraHMYECKUX BELIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEICHUE
KAaueCTBEHHBIX peaklUui Ha XJOPUA-HOHBI M HAONIO/IEHHE MPU3HAKOB UX MPOTEKAHUS, OIBITHI,
oTpakarolmue (pU3NUecKne U XUMHUYECKHE CBOMCTBA I'aJIOTEHOB M UX COEJUHEHUI (BO3MOXKHO
HCII0JIb30BaHNE BUJIEOMATEPHANIOB), O3HAKOMIJIEHHE C O0pas3lamMH XJIOPHUIOB (TaJOreHH]IOB),
O3HAKOMJIEHHE ¢ o0pa3uamMu cepbl M €€ COECOUHEHUSAMH (BO3MOXHO HCIIOJIb30BaHHE
BUZieOMATepUalioB), HaOIIOAeHME mpolecca OOyrIMBaHUS — caxapa TIOJA  JeHCTBHEM
KOHLEHTPHUPOBAHHON CEPHOM KUCIOTHI, U3yUYEHUE XUMHUUYECKUX CBOMCTB pa30aBICHHON CEpPHOMN
KHUCJIOTHI, IIPOBEICHUE KAYEeCTBEHHON peakuuu Ha cyib(aT-MOH U HaONIOeHUE NpH3HaKa eé
MPOTEKaHMs, O3HAKOMJICHHE C (PU3NUYECKUMHU CBOHCTBAMM a30Ta, (ocdopa U UX COCAMHEHHM
(BO3MO’KHO MCIIOJI30BAHKME BHIEOMATEpUAoOB), o0Opa3laMu a30THBIX U (HOCHOPHBIX yAOOPEHUH,
MOJIlyyeHHe, coOMpaHMe, pacllo3HaBaHME M H3yYEHUE CBOMCTB aMMMaka, IPOBEJCHHE
KayeCTBEHHBIX pEakIuii Ha HOH aMMOHHMS U (ochaT-uOH U H3YUYCHHE MPHU3HAKOB UX
MPOTEKaHHUs, B3aMMOJICHCTBUE KOHIIEHTPUPOBAHHON A30THOW KHCJIOTHI C MEIbI0 (BO3MOXKHO
UCIOJIb30BaHUE BHUIEOMATEPHUAIOB), M3YYEHHE MOJENeH KPHUCTAIIIMUECKUX PEIETOK aiaMasa,
rpaduTa, ¢yJuiepeHa, O3HAKOMIIGHHE C TIPOIECCOM ancopOLMu pacTBOPEHHBIX BEIIECTB
aKTUBHPOBAHHBIM YIJIEM U YCTPOICTBOM NPOTHBOra3a, NOJIy4YeHHEe, COOUpaHue, paclo3HaBaHNe
U M3y4YeHHE CBOWCTB YIJIEKUCIIOTO rasa, MpPOBEJeHHE KadeCTBEHHBIX PEaKIMi Ha KapOoHAT U
CHWJIMKAaT-HOHbl W HW3Y4YEHHE MPU3HAKOB MX MPOTEKaHUs, O3HAKOMJICHHE C MNPOAyKLHEH
CHJIMKAQTHOM TPOMBIIUIEHHOCTH, PEIIeHNEe 3KCIEPUMEHTANbHBIX 3a7ady Mo Teme «BaxHeiume
HEMETAJIJIbl U UX COEITUHEHUS.



MeTaJuibl M UX COeIMHEHUS

OO0masi xapakTepUCTHKA XHUMHUYECKUX DJIIEMEHTOB — METaUIOB Ha OCHOBAaHUU UX
nonoxxeHus B [lepuonnueckoi cucteMe xumuueckux sneMeHToB J[. . MenneneeBa u crpoeHus
atomoB. CTpoeHue MeTauioB. Meraumueckass CBA3b M METAJUIMYECKas KpUCTaJuIMYecKas
pemeéTka. DNEeKTPOXUMUYECKUA psAl HanpskeHuHM MetauioB. Dusmyeckne M XUMUYECKHE
cBoicTBa MeTaiuioB. OOmue crnocoObl moiydeHusi MeTtaiuioB. [loHsATHE O KOPPO3UM METAIIOB,
OCHOBHBIE CITIOCOOBI 3aIIUTHI UX OT Koppo3uu. CIuiaBsl (CTallb, YyT'YH, AIOPATIOMUHUN, OpOH3a) U
UX IPUMEHEHHE B OBITY W MPOMBIIIJICHHOCTH.

[[lenounbie MeTasuibl: nonoxkeHue B [leproanyueckoil cucteMe XUMUYECKUX 3JIEMEHTOB /1.
N. MeHnneneeBa, CTpOEHHE MX aTOMOB, HaxOX[eHUE B mnpupone. Pusnueckue U XUMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kanus). OKCUABI U TUIPOKCUIBI HATpusl U Kanus. [Ipumenenue
LIEJIOYHBIX METAJUIOB U UX COETMHEHMII.

[[lemoyHO3EMENBHBIE METAUIBl MAarHU W KalbLMi: moJiokeHue B Ilepuogmueckoit
cucremMe xumuueckux snemeHtoB J[. M. MenpaeneeBa, CTpoeHHME WX aTOMOB, HAXOXIECHUE B
npupoge. Ousnyeckne 1 XMMHUYECKHE CBOICTBA MarHus U Kajablus. BakHelmme coeauHeHus
KanbIus (OKCHII, THAPOKCU]I, oM ). JKECTKOCTB BOJIBI U CITIOCOOBI €€ YCTpaHCHHUS.

AmoMmuHuil: nosoxxenue B llepuognueckoir cucreme xuMuyeckux anemeHtoB /[ .
MeHeneeBa, CTpOCHHE aTOMa, HaxOXJeHUE B npupone. Gusndyeckue U XMMHUYECKHE CBOMCTBA
anmroMuHus. AM(OTEpHBIE CBOWCTBA OKCU/IA U THIPOKCH/IA ATFOMHHHS.

Kenezo: monoxenue B Ilepromuueckoil cucreme XuMuU4eckux s3yemeHtoB J[. U.
MeneneeBa, CTpOCHHE aTOMa, HaxOXJIeHUEe B npupoje. Pusndeckue U XMMUYECKHE CBOMCTBA
xkene3a. Okcunbl, rugpokcuasl u conmu sxene3a (I) u xenmeza (III), mx cocras, cBoiicTBa U
MOJIyYEHUE.

Xumuueckuii IKCcnepumenm:

O3HAKOMJICHHE C O00pa3laMi METaUIOB W CIUIABOB, WX (PU3WYCCKUMHU CBOMCTBAMH,
W3Y4YCHHE Pe3yJIbTaTOB KOPPO3UM METAJUIOB (BO3MOXKHO MCIIOJIB30BAHHE BHUAECOMATEPHUAIIOB),
0COOCHHOCTEH B3aMMOJICHCTBUS OKCHIA KaJbIMs U HATPHsI C BOJOW (BO3MOXHO HCIOIh30BaHHE
BHJICOMATEpPHAJIOB), HMCCJIECIOBAHHE CBOMCTB >XECTKOM BOJbI, MpoIlecca TOPCHHs JKeje3a B
KHCIopose  (BO3MOXKHO — HCIOJb30BAaHME  BUJCOMATEPHANIOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMil HA MOHBI: MarHus, KalbllKs, aJIIOMUHUS, IUHKA, xene3a (II) u xenesa
(I1T), memau (I1), HabmroAeHUE W OMHUCAHUE TIPOIIECCOB OKPAIIMBAHMS TIJIAMEHW MOHAMHU HATPHS,
Kallusl U Kanblus (BO3MOXKHO HCIOIB30BaHHE BUACOMATEPHATIOB), UCCIEIOBAaHUE aM(OTEPHBIX
CBOMCTB THJIPOKCH/IA ATFOMUHUS M THIPOKCUA IIMHKA, PEIICHUE IKCIICPUMEHTAJIBHBIX 33/1a4 10
TeMe «BakHellne MeTaibl U UX COCUHEHUS».

XuMus H OKpy:KamoLas cpeia

BemectBa 1 Marepuanbsl B TOBCETHEBHOW JKU3HU YesiOBeKa. be3omacHoe MCIojib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObITy. IlepBas momomis Mpu XUMHUYECKHX OXOTrax u
OTpAaBJICHUSIX.

XuMH4ecKoe 3arps3HeHHe OKpyKarollel cpebl (MpeaeabHas JOImycTUMasi KOHIEHTpalus
Beniects, nanee — [1/IK). Pons XxuMuu B penieHuu 3K0IOTUYECKUX MPOOIEM.

Xumuueckuii IKCnepumenm:

H3ydeHrne 00pas3IioB MaTepHUaoB (CTEKIIO0, CIIJIaBbl METAILIOB, TIOJIMMEPHBIC MAaTEPUATIBI).

Mesicnpeomemmule céazu

Peanuzamust MexXnpeaAMETHBIX CBS3EH MPHU M3YUYEHUH XMMUU B 9 KIilacce OCYIIECTBIISCTCS
yepe3 HCIOJb30BaHHWE KaK OOIIMX €CTECTBEHHO-HAyYHbIX TIOHATUH, TaK U TOHATHIA,
SIBJISIFOLLIMXCS] CHCTEMHBIMU JIJI1 OT/ACJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA.
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OOImue ecTeCTBCHHO-HAYYHbIC IOHATHS: HAYYHBIH (akT, THIOTEe3a, 3aKOH, TEOpHs,
aHamu3,  CHHTEe3,  Kiaccu(UKanusi,  IMEePHOAMYHOCTh,  HAONIOJCHHE,  DKCICPUMEHT,
MOJICITUPOBAHNE, H3MEPECHUE, MOJICITb, SIBJICHHE, TAPHUKOBBIN 3P PEKT, TEXHOJIOTHS, MATCPHUAITHIL.

dwusuka: Marepus, aTOM, OJJIGKTPOH, INPOTOH, HEWTPOH, WOH, HYKJIHJ, H30TOIbI,
paZlMOaKTHBHOCTb, MOJICKYJIa, JJICKTPHUYCCKUH  3apsil, MPOBOJHUKH, TOJYIPOBOIHHUKH,
TUDIICKTPUKH, (POTOIEMEHT, BEIIECTBO, TEJIO, 0O0BEM, arperaTHoe COCTOSHHUE BEIECTBA, Tas,
pacTBOp, PacTBOPUMOCTb, KPHCTA/UIMYCCKas pEmETKa, CIUIaBbl, (U3MYCCKHUE BEIIMYHHBI,
€MHHIIB H3MEPEHUSI, KOCMUYECKOE IPOCTPAHCTBO, IIAHETHI, 3BE3 b1, CONHIIE.

buonorust: ¢orocunTes, mpixaHue, Omocdepa, IKOCHCTEMa, MUHEPAIbHBIE YI0OpEHUS,
MHKPO3JIEMEHTBI, MAaKPO3JIEMEHTBI, TUTATECJIbHbIC BEIICCTRA.

I'eorpadusi: armocdepa, ruapochepa, MUHEpaNbl, TOPHBIE MOPOJBI, IOJE3HBIC
HCKOTaeMbIe, TOIIMBO, BOJTHBIC PECYPCHI.
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IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMBI 110 XUMHHU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JUYHOCTHBIE PE3YJIBTATDI

JIM9HOCTHBIE pPE3yJbTaThl OCBOCHHUS MPOrPAMMBI OCHOBHOTO OOIIET0 0OO0pa3oBaHUs
JIOCTUTAIOTCS B X0JI¢ OOYUYCHHS XUMHUHU B €IMHCTBE YICOHOM M BOCIIMUTATEIBHOMN JCSITCIILHOCTH B
COOTBETCTBUM C  TPAAULIUOHHBIMU POCCUUCKHUMH  COLMOKYJIBTYPHBIMH M  JyXOBHO-
HPABCTBCHHBIMHU IICHHOCTSIMH, NMPUHATHIMA B OOIIECTBE MPAaBHJIAMA M HOPMaMH TTOBEJACHHS U
CHOCOOCTBYIOT TPOIIECCaM CaMOIIO3HAHHMSI, CAMOPA3BUTHUS M COIMATN3AINN 00YYarOLIHXCSI.

JIMYHOCTHBIE PE3yJbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOMIMXCS PYKOBOJCTBOBATHCS
CUCTEMOW TO3UTHBHBIX IIEHHOCTHBIX OPHCHTAIIMH M paCIIMpPEHUE OIbITa JCATCIHLHOCTH Ha e
OCHOBE, B TOM YHCJIE B YaCTH:

1) maTpuOTHYECKOro BOCIUTAHMSA

IIEHHOCTHOTO OTHONICHHS K OTEYCCTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY M HAyYHOMY
HACJeMI0, TOHMMAaHMs 3HAYCHUS XUMHUYECKOW HayKd B JKU3HH COBPEMEHHOTO OOIIEeCTBa,
CIIOCOOHOCTH BJIAJICTh JOCTOBEPHON HH(OpPMAIUECH O MEepPEIOBBIX AOCTHKCHHSIX M OTKPBITHUSIX
MHUPOBOM M OTEYCCTBCHHOW XHWMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHMIX 00 YCTpOMCTBE
MHUpa 1 00IIECTBA;

2) rpasKIaHCKOr0 BOCTIMTAHHUS:

MPEJICTABICHUS O COLMAJIbHBIX HOPMax M IPaBWIIaX MEKIMYHOCTHBIX OTHOIICHHHA B
KOJUIEKTHUBE, KOMMYHHKATHBHOU KOMIIETEHTHOCTHU B 0OIIIECTBEHHO ITOJIC3HOM,
y4eOHOMCCIICIOBATEIbCKOM, TBOPYECKOH W JPYrUX BHJAX JEATCIBHOCTH, TOTOBHOCTH K
pa3HO0Opa3HON COBMECTHOM JIEATEIILHOCTH MPH BBITIOJTHEHUN yUeOHBIX, ITO3HABATEIILHBIX 3a/1a4,
BBITIOJTHCHUH XUMHYECKHX JKCIEPHUMEHTOB, CO3JaHUM YYEOHBIX MPOCKTOB, CTPEMIICHHUS K
B3aMMOITOHUMAHHWIO ¥ B3aHMOIIOMOIIM B IPOIeCCe ITOW y4eOHOW IesATEIIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TMOBEICHHEC W TIOCTYNKH CBOMX TOBApHILNEH C TO3HMIMK HPABCTBEHHBIX U
MIPABOBBIX HOPM C YUETOM OCO3HAHWSI ITOCIICICTBUH MOCTYIIKOB;

3) HEHHOCTH HAYYHOr'0 MO3HAHMA '

MHUPOBO33PEHUECKHUE  MPEACTaBICHUS O  BEIIECTBE W  XUMHYECKOH  peakIuw,
COOTBETCTBYIOIIME COBPEMCHHOMY YPOBHIO Pa3BHTHS HAYKH M COCTABISIOIIAE OCHOBY JUIS
NMOHMMAaHHs  CYIO[HOCTH HAy4YHOH KapTHHBI MHUpA, TPEIACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOJIBI, B3aMMOCBS3SIX YEIIOBEKa ¢ MPHUPOHON Cpeoid, 0 posn
XUMHH B ITO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEIbHBIE MOTHBBI, HAIPABJICHHBIE Ha TMOJYYCHHE HOBBIX 3HAHUN MO XUMHH,
HEOOXOMUMBIC 11 OOBSCHEHUS HAOJIOIaeMbIX TMPOIECCOB W SIBICHHMN, IMO3HABATEIHHOM,
UH(POPMAIIMOHHON W YMTATEIbCKON KYJIBTYPHI, B TOM YHCJIC HABBIKOB CAMOCTOSITEIIBHON PadOTHI
C y4eOHBIMH TEKCTaMH, CIPABOYHON JHUTEPATYpOU, MOCTYMHBIMU TEXHUYECKHUMH CpPEICTBAMU
WH(OPMAIIMOHHBIX TEXHOJIOTHH;

HHTEpeC K OOYYCHHIO M TO3HAHMIO, JIFOOO3HATEIHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUI0, IPOSKTHON U UCCIIEOBATEILCKON NEATEIHHOCTH, K OCO3HAHHOMY BBHIOODPY
HAIPABJICHHOCTH U YPOBHS O0yUYEHUS B JaTbHECHIIIEM;

4) hbopMupOBaAHHS KYJIbTYPbI 310POBbS

OCO3HAHHE IIEHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOINEHHS K CBOEMY 3JI0POBBIO,
YCTAaHOBKHM Ha 3JI0pPOBBI 00pa3 >XKW3HM, OCO3HAHHWE ITOCICJACTBHA W HENPHITHE BPEIHBIX
MPUBBIYEK (YMOTPEOIEHUSI AJIKOTOJsl, HAPKOTHKOB, KYpPEHHS), HEOOXOAMMOCTH COOJIIO/ICHUS
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mpaBmwl 0€30MaCHOCTU MPH OOpallleHUHu C XMMHYECKUMHU BEIECTBAMU B OBITY U peanbHOMN
KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

HHTEpEeC K NMPaKTUYECKOMY M3Y4YEeHHIO Tpodeccuil U TpyJia pa3iuyHOro poja, yBaKEHUE K
TPyJly U pe3yJibTaTaM TPYAOBOM JESATENbHOCTH, B TOM 4YHUCJIE HAa OCHOBE NPUMEHEHUs
MPEAMETHBIX 3HAaHMM TI0 XUMHUH, OCO3HAHHBIM BBIOOP WHIUBUIYAIBHOW TPACKTOPUU
MPOJOJKEHHSI O0pa30BaHMUS C YYETOM JIMYHOCTHBIX HHTEPECOB U CIOCOOHOCTH K XUMUH,
OOIIIECTBEHHBIX MHTEPECOB M IMOTPEOHOCTEH, ycHemHol MmpopecCUOHATbHON AEATENbHOCTH U
pa3BUTHSI HEOOXOANUMBIX YMEHHUH, TOTOBHOCTh a/IalITUPOBATHCS B MPOGECCHOHATBHOM CPEIE;

6) 9KOJI0rHYeCKOro BOCIIUTAHMUS:

IKOJIOTHUYECKH 11e1eCO00pa3HOe OTHOIICHHUE K NIPHUPOJIe KaK MCTOYHUKY JKU3HH Ha 3eMile,
OCHOBE €€ CyIleCTBOBaHMs, MOHUMAHUE LIEHHOCTH 370pOBOr0 U Oe3omacHoro obpasa >KU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TCHUXHUYECKOMY 30POBBIO,
OCO3HAHUE IIEHHOCTU COOJIIOICHHUS TIPaBWJI 0€30MacHOTO MOBEJEHUs MpU paboTe ¢ BEIECTBAMH,
a TaK)K€ B CUTyalUsIX, YTPOKAIOIINX 3I0POBBIO U KU3HU JIFOAEH;

CIIOCOOHOCTH TPUMEHSTHh 3HAHUS, MONydyaeMble NPU H3YUYECHUW XUMHH, JJIS PEIICHUs
3a71a4, CBA3aHHBIX C OKPYKAKOWIEH MPUPOJHON CPEIOH, ISl TOBBIIEHUS YPOBHS 3KOJIOTMYECKOM
KyJbTYpbl, OCO3HAHHUS TJI00ATILHOTO XapaKTepa SKOJOTHYECKUX MPOOJIeM M MyTeill MX pelleHus
MOCPEACTBOM METOJIOB XUMHUU, FKOJIOTHYECKOI'0 MBIIUICHHS, YMEHHSI PYKOBOJCTBOBATHCS UM B
MO3HABATEJIbHON, KOMMYHUKATUBHOM U COLIMAIBHOM MPAKTHUKE.

METANPEAMETHBIE PE3YJIBTATHI

B cocrtaBe MeranpeIMETHBIX PE3yJIbTaTOB BBIACISIOT 3HAYUMBIC IS (DOPMUPOBAHHS
MHPOBO33pEHUs OOILIeHAYYHbIE TIOHATUS (3aKOH, TEOpUSs, MPUHIMI, THUINOTe3a, (akT, cUCTeMa,
MPOLIECC, PKCIEPUMEHT U APYTOE.), KOTOPBIE HUCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX
MpeIMeTax ¥ MO3BOJIIIOT HAa OCHOBE 3HAHWH M3 ATHX MPEIMETOB ()OPMHUPOBATH MPEACTABICHUE O
LEJOCTHOM HAy4yHOH KapTUHE MHpa, U YHHBEpcajbHbIC yueOHbIE JEeHCTBUS (MIO3HABATEIbHbIC,
KOMMYHHKATHUBHBIC, PETYJISATUBHBIE), KOTOphIE oOecrnedynBaroT (HOPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIIBHOMY TUTAHUPOBAHUIO M OCYIICCTBICHUIO YICOHON ACATETHHOCTH.

ITo3HaBaTe/IbHbIE YHHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

ba3oBble Jornueckue aqeicTBUSA:

YMEHHUSI UCIOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIIEHUS MPH OCBOCHUM 3HAHMIL:
pacKpblBaTb CMBICI XUMHUYECKMX TMOHATHH (BBLACIATP MX XapaKTEpHbIE MPHU3HAKH,
YCTaHABIIMBATh B3aUMOCBSI3b C JIPYTMMH MOHATUSIMH), UCTIOJIB30BATh MOHATUS 1JI1 OOBSICHEHUS
OTIENbHBIX (DaKTOB M SABIICHUH, BBIOMPATh OCHOBAaHUS M KPUTEPUU MJs KiIacCHPHUKAIUU
XUMUYECKHUX BEUIECTB U XUMUYECKHUX PEAKIMH, YCTaHABIMBATh IPUUMHHO-CIICJICTBEHHbBIE CBS3U
MEXIy OOBEKTaMH U3YUEHUS, CTPOUTD JIOTUUECKUE PACCYKIeHUs (MHIyKTUBHbIE, JCTYKTHBHBIE,
10 aHAJIOTUH), IEJIaTh BBIBOBI U 3aKIIIOUEHUS;

YMEHHUE MPUMEHATHh B MPOLECCE MO3HAHUS MOHATUSA (IIPeAMETHbIE U METaIlpeIMETHbIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJEIH, HCIOJIb3yeMble B XUMHH, NPeoOpa3oBbIBATH ILIUPOKO
MPUMEHsSIEMbIE B XUMHUH MOJIETIbHbIE TMPEACTABICHUS — XUMUYECKUN 3HAK (CHMBOJI DJIEMEHTA),
XuMu4eckass (opmylna W ypaBHEHHE XHMHUYECKOW pEakIuu — TpPU pPEIIeHHd Yy4ueOHO-
MO3HABATENBHBIX 3aJa4, C YYETOM OTHUX MOJEIBHBIX MPEJICTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3yYaeMBIX OOBEKTOB — XMMHYECKHX BEIIECTB U
XUMHUYECKHUX PEAKIMH, BBISBISITH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CIICACTBCHHBIC CBSI3H U
MIPOTUBOPEYMS B U3YyUAEMBbIX IIPOIIECCAX U SABICHUSIX.

basoBble ucciieoBare/ibCKue 1eHCTBUA:
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yMEHHE HUCIOJIb30BaTh MOCTABICHHBIE BOMPOCHl B KAYECTBE WHCTPYMEHTA IMO3HAHUA, a
TaKXKe B KauyeCTBE OCHOBBI JUIi (OPMUPOBAHUS TUIIOTE3bl IO IPOBEPKE MPABUIBHOCTU
BBICKa3bIBAEMBIX CYKICHHIA;

MpUOOpETEeHNE OMbITa MO IUJIAHUPOBAHUIO, OPraHU3alMU U MPOBEACHHUIO yUYEHHYECKHX
HKCIEPUMEHTOB, YMEHHE HAOII0IaTh 32 X0/I0M MpoIiecca, CaMOCTOSITEILHO TPOrHO3UPOBATh €T0
pe3ynbpTar, (opMyIHpoBaTh 00OOIICHHWS W BBIBOABI MO pE3yJbTaTaM MPOBEAEHHOTO OIBITA,
WCCJIEeIOBaHUS, COCTABIISATh OTUET O MPOJIeNIaHHOM paboTe.

Paborta ¢ nndopmanmeii:

yYMEHHE BHIOMPATh, aHATM3UPOBATh U HHTEPIPETUPOBATH HH(POPMAIIHIO PA3TTHYHBIX BUIOB
1 (opM IpeICTaBICHUS, MOIYYaeMYyI0 U3 Pa3HbIX UCTOYHUKOB (HAyUHO-TIOMYJIIpHAs JIUTEepaTypa
XAMHAYECKOTO COJICp)KaHUs, CIPaBOYHbIE TOcoOuWs, pecypchl MHTepHeTa), KpUTHUECKH
OLICHUBATh IPOTUBOPEUUBYIO M HEJJOCTOBEPHYIO HH(OPMALIHIO;

YMEHHE MPUMEHATh Pa3IMUHbIe METO/IbI U 3alPOCHl MPU MOUCKE U 0TOOpe UH(pOpMALUU U
COOTBETCTBYIOIINX JAHHBIX, HEOOXOAMMBIX JIJISl BHITIOJTHEHUSI yUeOHBIX M MTO3HABATEIBHBIX 3a71a4
ONpeAeNIEHHOr0 THIMA, MPUOOPETeHHE OMbiTa B O0JIACTH HUCIHONB30BaHUS HH(OpPMAIMOHHO-
KOMMYHUKATHBHBIX TEXHOJOTHA, OBIaJCHUE KYJIbTYPOil aKTUBHOTO MCIIOJIb30BAHUS Pa3IMYHBIX
MTOUCKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMpPATh ONTHUMaJbHYIO (opMy mpencTaBiIeHHS
uH(pOpMallUd ¥ WUTIOCTPUPOBATH pEIIaeMble 33Jaud HECIOKHBIMH CXEMaMH, JAHarpaMMaMu,
Ipyrumu GpopmMaMu rpaguk U ©X KOMOMHALIUSAMU;

yMEHHE HCIOJb30BaTh W aHAJM3UPOBAaTh B Tpollecce yuyeOHOW M HUCCIIEeN0BAaTEIbCKOM
JEeSITeTbHOCTH UH(OPMALIHIO O BIUSHUU MPOMBIIUIEHHOCTH, CEIbCKOT0 X03IUCTBA U TPAHCIIOPTA
Ha COCTOSTHUE OKPYKAIOIIEH MPUPOIHON CPEJIbI.

KoMMyHHKAaTHBHBbIE YHUBEPCAJIbHbIE y4eOHbIE eiiCTBUSA:

YMEHHUS 3aJaBaTh BOINPOCH (B XoJe Juanora W (WIM) JAUCKYCCHH) TO CYILECTBY
o0cyXkmaeMoil TeMbl, (HOPMYTUPOBATH CBOM TPEUIOKEHUS OTHOCHUTEIIHHO BBITIOJTHEHUS
MIPeINI0KEHHOM 3a/1auH;

YMEHUS NPEeACTABIATh NOTYUYESHHbIE PEe3YIbTaThl IO3HABATEIBHON AESITEILHOCTH B YCTHBIX
W TIHCBMEHHBIX TEKCTaxX; JeNaTh TPE3CHTANUIO0 pPE3yJIbTaTOB BBIMOJHEHUS XHMHUYECKOTO
JKCIIepuMeHTa (J1abopaTOPHOTO OMbITa, JTAOOPATOPHONW pabOTHI MO HCCIEIOBAHUIO CBOMCTB
BEIIECTB, yUeOHOT0 MPOEKTA);

yMEHHsI y4eOHOT0 COTPYIHUYECTBA CO CBEPCTHUKAMHM B COBMECTHOI MO3HABaTEJIBbHON U
HCCIIEZIOBATENILCKOM JEATEIbHOCTH TPU PEIICHHH BO3HHUKAIOIIMX MPOoOJeM Ha OCHOBE YyuéTa
OOIMX WHTEPECOB M COTJAcOBaHUS MO3MULUH (00CYyXIeHUs, OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMBD», KOOPAUHALIMS COBMECTHBIX JACHCTBUIA, OMpe/ieJIeHNe KPUTEPHUEB MO OIIEHKE KayecTBa
BBHITIOJTHEHHON paOOTHI U IPYTHE).

PeryasiTuBHbIe yHMBepcaJbHbIe YUeOHbIE 1eiiCTBUA:

yYMEHHE CaMOCTOSITENIHO OMpPENesaTh eNu AeSTeNbHOCTH, IIaHUPOBAaTh, OCYIIECTBISATD,
KOHTPOJMPOBATh M NPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JAEATEIbHOCTb, BHIOMPATH
HauOosnee dhPexkTuBHBIE CHOCOOBI pEIICHHWs Y4YeOHBIX H  IMO3HABATEJIBHBIX  3ajad,
CaMOCTOSITENIbHO COCTABIISATh WM KOPPEKTHPOBATH MPEAJIOKEHHBIM alropuUTM JIEHCTBHM NpuU
BBITMIOJIHEHUH 33JaHAN C y4ETOM TIIOJy4CHHUS HOBBIX 3HAHMHA 00 M3ydaeMbIX OOBEKTax —
BEIIECTBAX U PEaKIUsiX, OIIEHUBATh COOTBETCTBUE MOJIYUYEHHOTO pe3yibTaTa 3asiBICHHON 1€y,
YMEHHE HCII0JIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IPe/JlIaraéMble B YCIOBUHU 33/1aHUI.

MNPEAMETHBIE PE3YJIbTATHI

B cocraBe mpenMeTHBIX pe3yJbTaTOB IO OCBOCHHUIO O0053aTEIBHOTO COACpPKAHMUS,
YCTQHOBJICHHOTO JaHHON (exepanbHOH pabouell MporpaMMoM, BBIIENIAIOT: OCBOCHHBIE

14



0o0ydJaromuMucs Hay4dHbIC 3HAHUS, YMEHHS M CIIOCOOBI JCHCTBUH, crenuduyeckue s

HpGI{MeTHOﬁ obmactu ((XI/IMI/IH», BUIblI JCATCIIBHOCTU 110 IIOJYYCHUIO HOBOI'O 3HAHUA, Cro

MHTEPIpETAINH, TPEOOPa30BAaHUIO U IPUMEHEHHUIO B PA3IIUYHBIX YIEOHBIX U HOBBIX CHTYaIIUsX.
K xoHuy oOydeHus B 8 kjacce mpeiMeTHbIE pe3yJbTaThl HA 0a30BOM YypPOBHE JOJIKHbBI
oTpaXkaThb C(HOPMUPOBAHHOCTH y OOYHYAIOLIUXCS YMEHHIA:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHMX MOHATHUI: aTOM, MOJIEKYJa, XUMMUYECKUN
DJIEMEHT, MPOCTOE BEILECTBO, CIIOKHOE BEIIECTBO, CMeCh (OOHOpPOAHAs U
HEOJIHOPO/IHAsA), BAJEHTHOCTb, OTHOCUTENIbHAs aTOMHas M MOJIEKYJsipHas Macca,
KOJINYECTBO BEILECTBA, MOJIb, MOJSIpHas Macca, MaccoBass 0Nl XUMHYECKOIo
AJIEMEHTAa B COEJUHEHHM, MOJIIPHBIM O0BEM, OKCHJ, KHCJIOTa, OCHOBAaHHE, COIIb,
ANEKTPOOTPHULIATEILHOCTD, CTENIEHb OKUCIICHHSI, XUMUUECKasl peaklns, KJacCuPpUKaIus
peaKIuii: peakui COeAMHEHUs], peaKUK pa3IokKEeHUs, pEeaKMM 3aMeILeHHs, peaKku
oOMeHa, 9K30- U YHJIOTEPMHUUYECKHE PEaKIHH, TETNIOBOH YPPEeKT peakuu, sJIpo aToMa,
AJIEKTPOHHBIN CJON aTroma, aTOMHas OpOMTajb, pPaJuyC aromMa, XMUMHUYECKas CBs3b,
IIOJIIpHAasl M HEIOJIApHAas KOBAJIEHTHAs CBSA3b, MOHHASI CBSI3b, MOH, KAaTHOH, aHUOH,
pacTBOp, MaccoBast J0JIs BEIECTBA (IIPOLIEHTHAsl KOHIIEHTPALUs) B pacCTBOPE;
WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMUYECKHUX IOHATUN M NPUMEHSITH 3TH
MOHSITUS NTPU ONTMCAHUM BEILIECTB U UX MPEBPAICHHI;

UCTOJIb30BaTh XUMHMYECKYI0O CHUMBOJMKY JJISi COCTaBIeHHS (OpMyJ BELIECTB H
YPaBHEHUN XUMUYECKHUX PEAKLINN;

ONpEENATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COEJUHEHMSX, CTEIEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJJIEKHOCTh BEIIECTB K
OnpesieIEHHOMY KJIacCy CO€IMHEHMH 1o QopMmynaM, BHJ XUMHUYECKOH CBs3U
(xoBaJIeHTHasi U MOHHAs) B HEOPraHUYECKUX COCIUHEHUSX;

packpbiBaTth cmbica Ilepuonuueckoro 3akona JI. M. MenneneeBa: 1eMOHCTPUPOBATh
[IOHMMAHHUE TEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKHX 3JEMEHTOB OT HX
nonoxenus B Ilepuonmyeckoil cucteme, 3aKOHOB COXPAHEHHUS MAacCChl BEILIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOIO yU€HUs, 3aKOHa ABOraapo;

ONHKCBHIBaTh M XapakTepuszoBaTh TabmuuHyro ¢(opmy Ilepuonnyeckoit cuctemsl
XMMUYECKHX 3JIEMEHTOB: pa3jiMyaTh MOHATHUS «rJaBHas noxarpynmna (A-rpynma)» u
«mmobounass moarpynmna (b-rpynma)», Manple W OONbIIME TEPHOIBI, COOTHOCHUTH
0003HaueHus1, KOTopble UMeroTes B Tabiuue «llepuonndeckas cucremMa XMMHYECKHX
anemeHToB [[. 1. MenneneeBa» ¢ YMCIOBBIMU XapaKTEPUCTHKaMH CTPOEHUS aTOMOB
XMMHYECKHX DJEMEHTOB (COCTaB M 3aps] A1pa, oOllee 4YHUCIO DJIEKTPOHOB U
pacrnpeieneHne X 1o 3JIEKTPOHHBIM CII05M);

KJ1acCU(UIUPOBATh XMMUUYECKHUE AJIEMEHThI, HEOPraHUYECKHE BEIEeCTBA, XUMHUYECKUE
peakiuu (10 YMCIy M COCTaBYy Y4YacCTBYIOUIMX B PEAaKLUU BELIECTB, MO TEMJIOBOMY
dbdexry);

XapakTepu3oBaTh (OMMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBAa BEIIECTB pa3iIMYHBIX
KJIacCOB, IIOATBEp)KJas  ONHMCAHWE IPUMEPAMHM  MOJIEKYJSPHBIX  ypaBHEHUH
COOTBETCTBYIOIINX XUMUYECKUX PEaKIuii;

IIPOrHO3MPOBAaTh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT MX Kau€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH MPOTEKAHUSI XUMUUECKUX MTPEBPALICHUH B Pa3JIMUHbIX YCIOBUSIX;
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BBIUMCIISITH OTHOCUTENBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MacChl BEIIIECTB, MAaCCOBYIO
JIOJTF0 XUMHUYECKOTO AJIEMEHTa 1Mo (POpMyIie COeTUHEHMSI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBOpe, MPOBOJUTH PACUETHI 110 YPABHEHUIO XUMHUECKON PEAKIUU;

MNPUMCHATH OCHOBHBIC OIICpalvn MBICIIUTEIILHON ACATCIIBHOCTH — aHaJIN3 U CHUHTE3,
CpaBHEHHE, 0000IICHNE, CUCTEMATH3AIINIO, KIaCCU(UKAIUIO, BBISBICHUE MPUINHHO-
CJICICTBEHHBIX CBSI3eH — JUI M3YYCHHs CBOMCTB BEIIECTB M XUMHUYECKHX PEAKIIHU,
CCTCCTBCHHO-HAYYHBIC METOAbI IIO3HAHUA — Ha6J'IIO)ICHI/Ie, HN3MCPCHUC,
MO/JICIIUPOBAHUE, IKCIICPUMEHT (PEaIbHBIA ¥ MBICIICHHBIH );

ClIeIoBaTh IpaBWJIAM TIOJB30BAaHUS XUMHYECKOW IOCYIOH W  JIaOOpaTOpHBIM
0o0OpyIOBaHHEM, a TaKXKe MpaBUIaM OOpallleHUs C BEIICCTBAMU B COOTBETCTBUH C
HHCTPYKIUSAMU T10 BBITIOJTHCHUIO na60paTopHHx XUMHUYCCKUX OIIBITOB IO MOJYYCHHUIO
U coOupaHui0 Ta3000pa3HBIX BEMIECTB (BOAOpPOJA M KHCJIOPOJA), MPUTOTOBICHHUIO
pPacTBOPOB C ONpECIEHHON MacCOBO J0JIel pacCTBOPEHHOTO BEIIECTBA, TNIAHUPOBATH
¥ TIPOBOJIMTH XUMHUYECKHE 3KCIICPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB IETOUYEH U
KHCJIOT C TIOMOIIBIO0 HHIUKATOPOB (JIakmMyc, peHodranernH, METUIOPaHK U APYTHE).

K xonuy oOydeHus B 9 Kjacce mpeiMeTHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTD y OOYUAIOLIHXCS YMEHHIA:

pPacKpbIBaTh CMBICT OCHOBHBIX XUMHUYECKHX TMOHSATHI: XUMHUECKHHA DJIEMEHT, aTOM,
MOJIEKYJIa, HOH, KATUOH, aHHOH, ITPOCTOE BEIIECTBO, CII0KHOE BEILIECTBO, BaJICHTHOCTH,
ANIEKTPOOTPHULIATEIILHOCTh, CTENEHb OKHUCIICHMS, XUMUYECKas peakius, XUMHUYecKas
CBSI3b, TEIUIOBOU A (EKT peakiuu, MOJb, MOJSPHBIA 00BEM, pacCTBOP, AIMEKTPOIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOIUTHYECKAs JUCCOLMAIMS, pEeaKIMu HOHHOTO OOMEHa,
KaTajau3aTop, XUMHYECKOE paBHOBECHE, OOpaTHUMblE U HEOOpaTUMBIE pEaKIHH,
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKIWH,  OKUCIHUTENb,  BOCCTAaHOBUTEI,
OKHCIICHHE ¥ BOCCTAaHOBJICHHE, aJUIOTPONHs, aM(OTEpHOCTh, XHMHYECKas CBS3b
(xoBalleHTHasi, MOHHAs, MeTaJuIM4yecKas), KpUCTAIIMUecKas pemérka, Koppo3us
METAJUIOB, CIUIAaBBl, CKOPOCTb XHUMHYECKOW pEaKIHH, TMPEeae]bHO JIOMyCTHMAas
koHneHnTpauus [1JIK BemniecTna;

WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHYECKUX IOHSTUH M TPUMEHSITH JTH
MOHSITHS ITPU ONTMCAHUM BEIIECTB U UX MPEBPAICHHUIA;

UCTIOJIb30BaTh XMUMHYECKYI0 CHUMBOJHKY Ui COCTaBIeHUS (opMys BemecTB U
YpPaBHEHUN XUMHUUYECKUX PEAKIUM;

ONpeNeNsATh BAJICHTHOCTh W CTENEHb OKUCICHUS XUMHUYECKHX JJIEMEHTOB B
COEIMHEHUSAX Pa3IMYHOTO COCTaBa, MPHUHAIJIEC)KHOCTh BEIIECTB K OINPEAeNEHHOMY
KJIACCy COEAMHEHUU MO (opMmysiaM, BUJI XUMHUYECKOW CBSI3M (KOBaJCHTHAs, UOHHAS,
MeTaJuIndecKas) B HEOPraHMYECKUX COCIUHEHHUAX, 3apsii HWOHA MO XHMHUYECKOH
dbopMmyiie, xapakTep cpelabl B BOJHBIX PACTBOpPAX HEOPTaHUYECKUX COCIMHEHUH, TUI
KPUCTAJUIMYECKOM pEeIETKH KOHKPETHOI'O BEILIECTBA;

packpsiBaTh cMbich [lepuoanueckoro 3akona JI. V1. MenzaeneeBa u JeMOHCTPUPOBATD
ero MOHMMAaHHE: OMUCHIBATh U XapaKTepu3oBaTh TaOiuuHyr0 Gopmy llepuonnueckoit
CHUCTEMBI XMUMHYCCKHX OJJICMCHTOB: pPa3JinyaTh IOHATHS «TjaBHas moarpynma (A-
rpynna)» u «mnobounas mnoarpymmna (b-rpymma)», Mameie W OONBIIME TMEPHOIBI,
COOTHOCHTH 0003HAYeHHUS, KOTOphIE HWMEIOTCS B TIEPUOJUYECKON Tabmume, ¢
YHCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsif sapa, 00IIee YMCiIo AIEKTPOHOB U paclpeelieHne UX IO AJIEKTPOHHBIM CIIOSIM),
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OOBSCHATH O0OLIME 3aKOHOMEPHOCTH B M3MEHEHUM CBOWCTB 3JEMEHTOB M HX
COCAMHEHUN B MpPEJeIaxX MaJbIX IIEPUOAOB U TIIABHBIX IOArPYIII C YYETOM CTPOEHUS
UX aTOMOB;

KJIaccu(UIUpPOBaTh XMMUYECKHE 3JIEMEHTHI, HEOpraHMYECKHe BELIeCTBa, XUMUYECKUE
peakuuy (1O YUCIy U COCTaBy YYaCTBYIOIIMX B PEAKLUU BEIIECTB, M0 TEIJIOBOMY
3pdeKTy, 10 U3MEHEHUIO CTENIEHEH OKUCIICHHUSI XUMUYECKUX 3JIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOIIME M CHEHUPUUECKHE XUMHUYECKHE CBOWMCTBa
IIPOCTBIX U CJIOKHBIX BEILECTB, MOATBEPXKasi ONMCAHUE IPUMEPAMU MOJIEKYJIIPHBIX U
VMOHHBIX YPaBHEHUH COOTBETCTBYIOIINUX XUMUYECKUX PEAKLIUN;

COCTAaBJIATh YPAaBHEHUS DJIEKTPOJIUTHUECKON NTUCCOLMALUN KUCIIOT, IEN0YEeH U CONEH,
MOJIHBIE M COKpPAIEHHBIE YPaBHEHUS PEaKIMii HOHHOTO OOMEHa, YpaBHEHHs pEeaKIni,
MIOATBEPKIAMOIINX CYIIECTBOBAHME TI'€HETUYECKOM CBS3M MEXIy BELIECTBAMU
pa3IMYHBIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTb OKHMCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHUM MOCPEICTBOM
COCTaBJICHUS 3JICKTPOHHOTO OajiaHca 3THUX pPeaKlui;

IIPOrHO3MPOBATh CBOWCTBA BEIIECTB B 3aBHCHUMOCTH OT HUX CTPOCHHS, BO3MOXKHOCTH
IIPOTEKAHUSI XMMUUECKUX MPEBPAIIECHNN B PA3JIMUHBIX YCIOBHAX;

BBIUUCIISIT OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEILIECTB, MAaCCOBYIO
JIOJIF0 XMMHUYECKOI0 3JIeMeHTa 1o (popMyJie COeTUHEHHUsI, MACCOBYIO JIOJII0 BEIIECTBA B
pacTBOpE, MPOBOAUTH PACUETHI 110 YPABHEHUIO XUMUYECKON PEAKLINH;

coOmoaTh MpaBWJa IOJb30BAHUS XHUMHUYECKOW TOCYJIOM W J1abopaTOpHBIM
000opyZ0OBaHHEM, a TaKKe IMpaBuia oOpallleHUs C BEIIECTBAMU B COOTBETCTBHH C
MHCTPYKLHUSMU 10 BBIIOJIHEHHUIO JJA0OPATOPHBIX XUMHUYECKUX OIBITOB 10 MOIY4YEHUIO
¥ cOOMpaHMIO ra3000pa3HbIX BEIIECTB (aMMHUAaKa M yIIEKHCIIOro rasa);

IIPOBOJMTH PEAKIMH, MOATBEPKAAIONINE KAYECTBEHHBI COCTAB Pa3JIMYHBIX BEILECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOpHUI-, OpoMHI-, MOAMI-, KapOoHat-, docdar-,
CHWJIMKAT-, Cylnb(ar-, THUAPOKCUI-UOHBI, KAaTHOHBI AMMOHMS M HOHBI H3yUYEHHBIX
METaJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHMYECKHUX BEIIECTB;
IIPUMEHATH OCHOBHBIE ONEPALMH MBICIUTEIBHON AEATEIPHOCTH — aHAJIW3 U CHHTE3,
CpaBHEHHe, O00O0OIIeHHEe, CHCTEMAaTU3alUI0, BBIIBICHWE IPUYUHHO-CIIEICTBEHHbIX
CBSI3€M — JUIS U3YYCHUS CBOWCTB BEIIECTB M XMMHYECKUX PEAKLUN, €CTECTBEHHO-
HayyHble METOJbl T[IO3HAHWSA — HaONIOJeHUWE, W3MEPEHHEe, MOJEIUPOBAHUE,
HKCHEPUMEHT (peaJibHbI U MBICICHHBIH).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KosauyecTBO 4acoB
Ne HaumeHoBaHMe pa3iesioB U DJIeKTpPOHHbIE (LM (pPOBbIE)
n/n TeM NPOrpaMMbl Bcero Konrpoanmbie Hpakruseciue o0pa3oBaTesibHbIE Pecypchl
padoTsbI padoThI
Pa3nea 1. [lepBoHayanbHble XUMUYECKHE MOHATHSA
XuMusi — BakHast 00J1acTh
11 €CTECTBO3HAHHUS U 5 5 bubmorexa [JOK
MIPAKTUYECKOM EATEIIbHOCTH https://m.edso0.ru/7f41837c
YyeJoBeKa
19 BeiiecTBa u XuMu4eckue 15 1 bubmuorexa [JOK
peakuuu https://m.edsoo0.ru/7f41837c
Hroro mo pazneny 20
Pa3nen 2. BaxxuHeiimme npeacTaBuTe/ M HEOPraHMYeCKUX BelleCTB
21 Bosayx. Kucnopoga. Ilousarue 6 bu6nuoreka [JOK
00 okcHIax https://m.edsoo0.ru/7f41837c
29 Bonpopoa.Ilonsitue o kuciaorax 8 1 bu6mmorexa [IOK
U COJISIX https://m.edso0.ru/7f41837c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6nuoreka [IOK
OCHOBaHHSX https://m.edsoo0.ru/7f41837c
24 OCHOBHBIE KJIACCHI 1 1 1 butmmoreka [JOK
HEOPraHWYEeCKUX COCTUHCHUIN https://m.edso0.ru/7f41837c
Hroro mo pazneny 30

Pa3znen 3. Ilepuoanuecknii 3axon u [lepuoandeckas cucrema xumuuyeckux 3j1eMenToB /{. U. MengeseeBa. CTpoenne aToMoB.
Xnanecxaﬂ CBA3b. OKI/ICJII/[TC.]IBHO-BOCCTEIHOBI/ITeJI])H])Ie pealcupm
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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

[Tepronueckuii 3aKOH 1

31 [lepuoauueckas cucrema 7 bubnnorexa [JOK
XUMUYECKHX dnemeHToB /1. 1. https://m.edsoo.ru/7f41837c
Menpeneesa. CtpoeHue atoma

P I . 1 Bumiorera LIOK

https://m.edsoo.ru/7f41837¢c
BOCCTaHOBUTEJIHHBIE PEAKIIHH
Hroro no pazgeny 15 Bubmorexa LIOK
https://m.edsoo.ru/7f41837c
PesepBHoe Bpems 3 bubnmorexa LIOK
https://m.edsoo.ru/7f41837c
OBLIEE KOJIMYECTBO YACOB I10 68 4

I[TPOTPAMME
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KUIACC

KoimnuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3jesioB U TeM nudposbie
Ne i/mt P Koutpoabubie | IIpakTuyeckue (mupp )
NpOorpaMMbl Bcero o0pa3oBaTeJIbHbIC
padoTbI padoTbI
pecypchl
Paspnen 1. BemecTBo 1 XUuMH4YecKHe peaKIUH
[ToBTOpenue u yriybaeHne 3HaHUH bubnuorexa [IOK
1.1 5 1
OCHOBHBIX Pa3JIeNIOB Kypca § Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMUUYECKUX 4 bubmuorexa [{OK
' peakuuii https://m.edso0.ru/7f41a636
DIEKTPONIUTHYECKAs JUCCOLIUALIMSL. bubnmoreka [JOK
1.3 8 1 1
XMMHYECKHE PeaKinu B paCTBOPAx https://m.edsoo.ru/7f41a636
Hroro no pasgeny 17
Pasnen 2. HemeTanibl M UX COeIMHEHUS
21 OO1m1ast XapaKTepUCTHKA XUMHUYECKUX 4 1 bubmuorexa [IOK
' anemenToB VIIA-rpynmsl. ["amoreHs https://m.edsoo.ru/7f41a636
. JIEMEHTOB -TPYIIIBL. "
Py P https://m.edso0.ru/7f41a636
COEJIMHEHUS
23| oneweron Vaapyam. Asor gostopunx | 7 ;| Bumore lOK
' PYHIEL ’ P https://m.edsoo.ru/7f41a636
COEJIMHEHUS
vy | o 8 1 , oo
' . PYIIEE poa https://m.edso0.ru/7f41a636
KPEMHHH U UX COEIUHEHMS
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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
Pa3nena 3. MeTaliibl M X COeTMHEHHS
bubmuorexa [{OK
1 i 4
3 Obmme cBolicTBa MCTAILIOR https://m.edsoo.ru/7f41a636
bubnuorexa [JOK
3.2 B i 16
AXKHEUINE METAJUIBl M UX COEIUHEHUS https://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Pa3jnen 4. Xumus u okpy:kamomas cpeaa
4.1 BertectBa 1 MaTepuainl B )KU3HU YEJIOBEKA 3 bubmorexa [IOK
' m p https://m.edsoo.ru/7f41a636
HWroro no pazneny 3
PesepBHOE BpeMs 3 bubmmorexa OK
p p https://m.edsoo0.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68

21



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

ITOYPOYHOE IINTAHUPOBAHUE

8 KJIACC
No KoanuecTBo yacon Nlara JJIeKTPOHHbIE HU(PPOBLIE
i Tema ypoka Koutpoabubie | IlpakTuyeckue o0pa3oBaTesibHbIE
n/n Bcero U3yYeHHs
padoTsI padoThbI pecypcbl

1 [Ipeamet xumun. Pons xumun B 1 bubmuorexa [JOK
JKM3HM YesloBeka. Tena u BeecTna https://m.edsoo.ru/ff0d210c

2 [TonsaTtue o MeTogaxX NO3HAHUS B 1 but6mmoreka [IOK
XUMHHU https://m.edsoo.ru/ff0d227e

3 ArperatHoe COCTOSIHUE BEIIECTB 1
[IpaxTuyeckas pabora Ne 1 «IIpaBumna

4 paboThl B 1a00paTOpUU U PUEMBI 1 1 bubnuorexa LIOK
obpariieHus ¢ 1ab0paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pya0BaHUEM»

5 [TpaxTrueckas padora Ne 2 1 1 bubmmorexa [IOK
«HabnroeHue 3a ropsiiieii cBeyeii)» https://m.edsoo.ru/ff0d28c8

6 Yucrteie BemecTBa U cMecu. CiocoObl 1 bu6mmoreka [IOK
pasjeiaeHus cMeceit https://m.edsoo.ru/ff0d26ca

7 [TpakTrueckas padora Ne 3 "AHnanus 1 1
MOYBHI"

3 ATOMHO - MOJIEKYJIIDHOE YUEHHUE. 1 bubnuorexa LIOK
XUMHUECKUE DJIEMEHTBI https://m.edsoo.ru/ff0d2a6¢c
3HaKU (CHMBOJIBI) XUMUYECKHIX

9 BHCMGH(TOB. Heplzonnqecxas{ Tabuma 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0d2be8
JI.1. MenaeneeBa
10 [IpocTeie 1 cioXxHBIE BEllECTBA 1 bubmuorexa LIOK
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https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8

https://m.edsoo.ru/ff0d2a6c

11 Xumunyeckas popmyiia bubamorewa LIOK
https://m.edsoo.ru/ff0d2d50
12 BaneHTHOCTh aTOMOB XMMHYECKUX bubmuorexa [JOK
3JIEMEHTOB https://m.edsoo.ru/ff0d2eae
13 XuUMHUYecKas peakIus
14 XUMUYEeCKUe ypaBHEHUS
Knaccudukanmst XuMu4ecKux
15 peakiuit (CoeAMHEHNUs, PA3I0KEHNUS,
3aMeInIeHus, OOMEeHa)
16 Kucnopon - anement u npocroe
BEIIIECTBO
®dusnyeckue 1 XUMHYECKUE CBOMCTBA
17 KHCIIOpoJia (PeaKIuy OKUCICHUS bubmmorexa LIOK
’ https://m.edsoo.ru/ff0d4614
TOpEHUe).
[IpakTrueckas pabora Ne 4 o Teme
18 «l?lonyquHe u EO6I/IpaHI/Ie bubmmorexa LIOK
" https://m.edsoo.ru/ff0d4ae2
KHUCIIOPO/1a, U3yUYEHHUE eT0 CBONCTBY
19 [TonsTre 00 okcumax
20 Bonopon — anemeHT u nmpocToe bubnuoreka [IOK
BEILIECTBO. https://m.edsoo.ru/ff0d4dd0
[IpakTrueckas padora Ne 5 mo Teme
21 "I_Il)onyquI/Ie " SO6I/I]§)8.HI/I€ BOJIOpOA Bubnmorexa LIOK
. ’ https://m.edsoo.ru/ff0d448e
M3Yy4YEHHUE €ro CBONCTB
29 KUCTOTEL bub6moreka [JOK
https://m.edsoo.ru/ff0d350c
23 Comu bu6nmoreka [JOK
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https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4ae2
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https://m.edsoo.ru/ff0d5230

KomunuectBo Bemectsa. MoJib.

24 Momnspnas macca
o5 Monsipablit 00BEM ra3oB. 3aKOH bu6nmoreka [IOK
ABorazpo https://m.edsoo.ru/ff0d542e
26 Pacuetsl 00bEMOB Ta30B 110 bubmuorexa [JOK
XUMHUYECKUM YPaBHEHHSIM. https://m.edsoo.ru/ff0d5708
bubmuorexa [JOK
21 Bopa. Ocrozatirie https://m.edsoo.ru/ff0d5b40
28 PactBopsl. MaccoBas nomus
PacTBOPEHHOT'O BEIIECTBA
[TpakTrueckas padorta Ne 6 o Teme
29 «ITpuroroBiieHue pacTBOpPOB ¢ bubmuorexa [JOK
orpeIeIEHHOM MacCOBOM J0Iei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BELLIECTBA»
30 Oxcuppl, ux Knaccudukaims u but6mmoreka [IOK
XMMHYECKHE CBOMCTBA https://m.edsoo.ru/ff0d664e
31 OcHoBaHus, UX KiIaccuPuKanus u bubnuotexa [JOK
XMMHYECKHE CBOHCTBA https://m.edsoo.ru/ff0d67ca
32 Kucnotsl, ux knaccuduxanus u bu6mmoreka [IOK
XUMHYECKHE CBOMCTBA https://m.edsoo.ru/ffOdfee2
33 Comnu, ux KiaccupuKamus u bubnuotexa [JOK
XUMHUYECKHE CBOMCTBA https://m.edso0.ru/00ad9474
I'enetnueckas cBA3b M€
34 KJIacCaMH HeopraHquc:;(y Bubnmorexa LIOK
3 https://m.edsoo.ru/00ad9a50
COeIMHEHUN
35 [Tpaktuueckas padota Ne 6. Pemenue bubnuorexa LIOK
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https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
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https://m.edsoo.ru/ff0dfee2
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https://m.edsoo.ru/00ad9a50

OKCIICPUMEHTAJIBHBIX 3aa4 10 TEMC
«OCHOBHBIE KJIACCHI HCOPTraHNUYCCKUX

https://m.edsoo.ru/00ad9b7c

COEIMHEHUN»
S buGorera LIOK
https://m.edsoo.ru/ff0d3al16
AmMpoTepHOCTh
37 OTKpBITHE TEPUOJUUECKOTO 3aKOHA bu6nmoreka [JOK
J.1. MenneneeBa https://m.edsoo.ru/ff0d3b88
38 OCHOBHBIE CBEJICHUSI O CTPOCHUU but6mmoreka [IOK
aToma https://m.edsoo.ru/ff0d5708
39 CrtpoeHue 3JIeKTPOHHBIX 000JI0YeK bu6mmoreka [JOK
aTOMOB https://m.edsoo.ru/00ada6bc
40 [lepuoauueckas cucrteMa but6mmoreka [IOK
XUMHYECKHX IJICMEHTOB https://m.edsoo.ru/ff0d3f34
M. B. JIoMOHOCOB — y4€HBIiI-
41 SHITUKJIONEUCT. O60gII.ICHI/Ie u bubmmorexa LIOK
B https://m.edsoo.ru/ff0d40c4
CUCTeMaTH3allMsl 3HAaHUH
42 Kontponbhas padota Nel o teme 1 bubnuotexa [JOK
«BermiecTBa 1 XUMHYECKUE PEAKIIUI» https://m.edsoo.ru/ff0d4290
CriocoObI MoTy4eHHs KHCIOpOo/ia B
43 nabopaTopuu ZI HpOMBIIHJIele{OI([:TI/I. Bubnmorexa LOK
https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopoaa
TemnoBoit a3 pexT xumudeckoit
44 peakiuu, oHSITHE O bu6mmoreka [JOK
TEPMOXMMHUYECKOM YPaBHEHHH, IK30- https://m.edsoo.ru/ff0d4790
U DHJIOTEPMUYECKUX PEAKIUAX
45 TonnuBo (He(Th, yroiab U METaH). bubnuoreka [JOK

3arpsi3HEHHE BO3/yXa, CIIOCOOBI €To

https://m.edsoo.ru/ff0d4c4a

25



https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a

MpeIOTBpALICHUS

46 Ddusznueckue U XUMHUUECKHE CBOMCTBA bu6moreka [JOK
Bojiopoja. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
a7 ITonsaTre 0 KMCIOTaX U COJISIX bubnmorexa LIOK
https://m.edsoo.ru/ff0d50d2
48 Crioco0sI MoTy4eHust BOAOPOia B bu6nmoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
Brrancienus 00bEMa, KoJIMYeCcTBa
49 BEIIlECTBA rasa 10 ero’ HU3BECTHOMY bubmorexa LIOK
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WK 00BEMY
50 dusznueckue U XMUMUUECKHE CBOMCTBA bub6mmoreka [IOK
BOJIBI https://m.edsoo.ru/ff0d587a
51 CoctaB ocHoBaHuH. [ToHsaTHE 00 but6mmoreka [IOK
UHUKATOpax https://m.edsoo.ru/ff0d59e2
59 Konrponsnas padora Ne2 o reme 1 bubnuorexa LIOK
«Kucnopon. Bogoposa. Boma» https://m.edsoo.ru/ff0d6342
o | e ol
’ https://m.edsoo.ru/ff0d664e
aM(OTEPHBIX OKCHJIOB
54 Ilony4yeHue U XMMUYECKUE CBOMCTBA bubnuorexa LIOK
OCHOBaHHIA https://m.edsoo.ru/ff0d67ca
55 [TosryueHue U XuMU4YEeCKHe CBOWCTBA bubnuoreka [IOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
56 O06001IeHNe U CUCTEMAaTH3aIUs bubmuorexa [JOK
3HAHHUN https://m.edsoo.ru/00ad9ch?2
57 Kontponbhas pabota Ne3 no teme 1 bubnuoreka [JOK

"OCHOBHBIE KJIaCChl HEOPIAHUYECKUX

https://m.edsoo.ru/00ad9ela
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coeTMHEeHNH"

[TepBbie TOMBITKU KIaCCHPUKAITUU

58 XUMUYECKHX AneMeHTOB. [lonsaTue o Bubnmorexa LIOK
https://m.edsoo.ru/00ad9ffa
rpymnmnax CXOJHBIX 3JIEMEHTOB
[lepuoauueckuii 3aKOH U
59 Ilepnonnueckas cucrema bubmmorexa LIOK
XUMHYECKHUX 3ieMeHTOB J]. 1. https://m.edsoo.ru/00ada52c
Menpaeneesa
60 [Tepuoasl, rpynibl, NOATPYIIIBI bubmmorexa LHOK
’ ’ https://m.edsoo.ru/00ada52c
61 Crpoenue atomoB. CocTaB aTOMHBIX bu6mmoreka [JOK
saep. V3otomsrl https://m.edsoo.ru/00ada342
XapakTepucTUKa XUMHUYECKOI0
62 3JIEMEHTA 10 €r0 MOJIO0KEHUIO B bubnuotexa [JOK
[Mepuoandeckoii cucreme /1. 1. https://m.edsoo.ru/00ada824
Menpaeneesa
3nauenue [lepuoanyeckoro 3akoHa
63 JUUISL pa3BUTHS HAYKU U MPAKTUKH. []. bubnuorexa [JOK
. MenzaeneeB — y4€HbIN, earor u https://m.edsoo.ru/00ada96e
rpaXKIaHUH
DJIEKTPOOTPULIATELHOCTh ATOMOB
64 XI/IMI/I‘IIZCKI/II:))( :neMeHTOB/ bubmmorexa LIOK
B https://m.edsoo.ru/00adaab8
Bcepoccuiickas mpoBepouHas pabota
65 Honnas xumuueckast CBsi3b bubamorewa LIOK
https://m.edsoo.ru/00adac34
66 KoBaneHnTHas nossipHas XuMu4uecKas bubmuorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab8
67 KoBaneHTHas HenosipHas bu6nuoreka [IOK
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XUMHUYECKas CBA3b

https://m.edsoo.ru/00adaab9

68 CreneHb OKUCICHUS 1 bubmmorexa LOK
https://m.edsoo.ru/00adae28
OKHUCIUTENbHO-BOCCTAHOBUTEIIbHBIC bubmuorexa [JOK
69 1
peaxiun https://m.edsoo.ru/00adb076
bubmuorexa [JOK
70 OKHUCIUTENN U BOCCTAHOBUTEIIH 1 https://m.edso0.ru/00adb076
KontpoabsHas padora Ned 110 Teme
71 <<CT;§€HH€ aTcI))Ma. Xumuaeckas 1 1 bubmmorexa LIOK
https://m.edsoo.ru/00adb486
CBSI3b»
7 PesepBublit ypok. O60011eHue 1 1 bubnuorexa LIOK
CHCTEMAaTH3ALIMU 3HAHUI https://m.edsoo.ru/00adb33c
73 PesepBubIii ypok. O6001meHIE 1 1 bubmuorexa [JOK
CHCTEMATH3ALMs 3HAHUHI https://m.edso0.ru/00ad9cb2
72 Peseprublit ypok. O6001eHne 1 1 bubnuorexa LIOK
CHCTEMAaTH3ALUS 3HAHUN https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 74 4

[TPO'PAMME
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YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O
ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYHEHUKA

» Xumus, 8 kiacce/ I'abpuensa O.C., OctpoymoB U.I'., Cnagkos C.A., AKIIMOHEpHOE
obmectBo «M3narenscTBO «IIpocBemenne)
» Xumus, 9 xmacc/ 'abpuensa O.C., Octpoymos WN.I'., Cnaakos C.A., AkumoHepHoe

obmectBo «M3naTenscTBO «IIpocBemieHney

METOIUYECKHUE MATEPUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET
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