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l. COILEPKAHUE VYUYEBHOI'O ITPEIMETA

TeopeTnyeckre OCHOBbI XUMUM.

AtoMm. CocrtaB aTOMHBIX sfep. XUMUYECKUN 31eMeHT. M3otonbl. CTpOe€HHE 3IEKTPOHHBIX
000J104€K aTOMOB, KBAHTOBBIE YMCJIa. JHEPIrETUUECKUE YPOBHU U MOYPOBHU. ATOMHBIE OpOUTAIIH.
Knaccudukaius XuMUIeCKHX 3JIeMEHTOB (S-, P-, d-, f-anementsl). Pactipenenenne 37eKTPOHOB MO
aTOMHBIM OpOUTaIsIM. DJEKTPOHHBIE KOH(PUTYpallud aTOMOB SJEMEHTOB MEPBOTO—UYETBEPTOIO
MEePUOJIOB B OCHOBHOM U BO30YXJIEHHOM COCTOSIHUHM, JJIEKTPOHHBIE KOH(UTYpallud HOHOB.
DIEKTPOOTPULATEIBHOCTb.

Ilepuonnueckut 3akoH u llepuoguueckas cucrema XuMHYECKHX diemeHTtoB [J[.H.
MenpeneeBa. CBA3b NEPUOANYECKOTO 3aKOHA U [leproauueckol CUCTEMbl XUMUUYECKUX JIEMEHTOB
C COBPEMEHHOU TE€OpUEUW CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB XMMHMYECKUX
AJIEMEHTOB M 00pa3yeMbIX MU MPOCTHIX U CIOKHBIX BEIIECTB MO TPyMIaM U MMepuojaM. 3JHaUCHHUE
nepuoauueckoro 3akona /.M. Menneneena.

Xumuyeckas CBA3b. BHIIBI XMMHMYECKOW CBSI3M: KOBAJEHTHAs, WMOHHAs, METAJUIMYECKas.
Mexanu3mbl 00pa30BaHUsS KOBAJICHTHOM CBS3W: OOMEHHBIM M JJOHOPHO-aKIENTOPHBIN. DHEPrus U
nuHa cBsi3u. [lossipHOCTH, HAMpaBIEHHOCTh W HACHIIIAEMOCTh KOBAJIEHTHOW CBsi3U. KparHble
cBsi3u. BogopoaHas cBsizb. MeXKMOJIEKYISIPHBIE B3AaUMOICUCTBUSL.

BaneHTHOCTh M BaJICHTHBIE BO3MOXKHOCTH aTOMOB. CBSI3b 2JIEKTPOHHOU CTPYKTYPhl MOJIEKYJI
C UX TEOMETPUUYECKUM CTPOCHHUEM (Ha MIPUMEPE COETUHEHUI SJIEMEHTOB BTOPOTO TIEPHOJIA).

IIpencraBieHne O  KOMIUIEKCHBIX — coeluHEHUsX. (CocTaB  KOMIUIEKCHOTO  HMOHA!
KOMIUIEKCOOOpa3oBaTeilb, JUTAHAbl. 3HAYeHHWE KOMIUIEKCHBIX coequHeHui. [lonsatue o
KOOPIMHAIIMOHHON XHUMUHU.

BemecTBa MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUSI. THUIbI KpUCTATUIMUECKUX PEIETOK
(CTpYKTYp) U CBOMCTBA BEIIECTB.

[lonsiTue o aucnepcHbix cucremax. McTtuHHbIe pacTBOpbl. lIpencTtaBieHue O KOJIOUIHBIX
pactBopax. CrocoObl BBIpOXEHHsS] KOHIICHTPAllUM pPAcTBOPOB: MaccoBas JOJs BeIIecTBa B
pacTBope, MOJIsIpHasi KOHLEHTpauus. HachllieHHbIE 1 HEHACHIIIEHHBIE PACTBOPHI, PACTBOPUMOCTD.
Kpucrannoruaparsr.

Knaccudukanus u HOMEHKJIATypa HEOPTaHMYECKHX BEIIECTB. TpHUBHAIBHBIE HA3BAHUS
OTJEJIBHBIX IPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.

Knaccudukaiums XMMUYECKUX PEaKIMii B HEOPTaHWYECKOM M OPraHMYeCKOM XUMHUHU. 3aKOH
COXPAaHEHHUsI MacChl BEIIECTB; 3aKOH COXPAHEHUsS M NPEBPALLCHUS DHEPrUU MPU XUMHYECKUX
peaknusax. TermmoBbie 23 (HEKThl XUMHUYECKUX peakinii. TepMOXUMUYECKHUE YPABHEHUSI.

CKOpOCTh XUMHYECKOW pEaKIfu, €€ 3aBUCUMOCTh OT PasNu4HbIX (pakTopoB. ['oMOreHHBIC H
reTeporeHHble peakunu. Karanus u katain3atopsl.

OO6patumbie 1 HEOOpaTUMBbIEC peakIuu. XUMHUUYeCKoe paBHOBecHe. KoHCTaHTa XMMHUUYECKOTO
paBHOBecHusl. DaKTOpbI, BIHSIOMIME HA TMOJIOKCHUE XUMHUYECKOIO PpPaBHOBECHS: TeMIeEparypa,
JABJICHUE U KOHLUEHTPALMU BEUIECTB, y4acTBYOIMX B peakuuu. [Ipunuun Jle [latenpe.



Onektponutnyeckas auccouuanus. CunbHble U ciadble  3JeKTpoiauThl. CTeneHb
nucconmnanuu. Cpega BOAHBIX PAacTBOPOB: KUCIIOTHAs, HEWTpalibHas, WHIejIo4Hast. BomopomHbiil
nokazatenb (PH) pactBopa. ['maponus coneid. Peakuiuu noHHOr0 0OMeHa.

OKHUCIUTENBbHO-BOCCTAHOBUTENbHBIE  peakiuu. CteneHb OkUcieHus. OKuciauTeiab U
BOCCTaHOBUTENb. [Iporecchl OKHUCIEHUS W BOCCTAHOBIEHHUS. BakHelme OKUCTUTENN U
BOCCTAHOBUTENIN. METO1 3JIEKTPOHHOTO OanaHca. DIIEKTPOIU3 pacCTBOPOB U PACILIIABOB BEIIECTB.

OKCIEpUMEHTAJIbHBIE METOJIbl M3Y4YEHHUs BEIIECTB W WX MPEeBpalleHUM: pas3ioKeHUe
MEepPOKCUJIa BOAOpPOAA B MPUCYTCTBUM KaTalau3aTropa, MOJEIU KPUCTAUNIMUYECKUX PEIIETOK,
MPOBEJCHNUE PEAKIMM HOHHOTO OOMEHa, ONpPEACIICHUE Cpeabl pPacTBOPOB C TOMOIIBIO
WHJMKATOPOB, M3YYEHHUE BIIUSHUS DPA3TUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pEaKIuu U
MOJIOKEHUE XUMHYECKOTO PABHOBECHSI.

Heopranuuyeckast XuMusl.

ITonoxenne HemeramwioB B Ilepuoauueckon cucreMe xumuuyeckux diemeHtos JIM.
MeHnneneeBa M OCOOEHHOCTH CTpPOCHHMS UX aroMoB. Du3WYECKHE CBOWCTBA HEMETAJIOB.
AmoTponus HeMETauIoB (Ha MpUMepe Kuciaopoaa, cepsl, hocdopa u yrieposa).

Bonopon. Ilomyuenue, (usznueckne M XUMHUYECKHE CBOMCTBA: PEAKIIUU C METANIAMH H
HEMEeTaJlJIaMU, BOCCTAHOBUTEIbHBIE CBOMCTBA. [ upubl. TONIMBHBIC 2JIEMEHTHI.

l'anorensl. HaxoxxaeHwe B mpupoje, CIOCOOBI MOMy4YeHHUs, (PU3MUECKHE W XUMHUYECKUE
cBoicTBa. ['amoreHoBomoponbl. Baxueline KUCIOPOACOAEpIKAIIUE COCIUHECHHUS TaJOreHOB.
JlabopaTopHble U IPOMBIILIEHHBIE CIIOCOOBI TOJyUYeHUs ranoreHoB. [I[puMeHeHne rajJoreHoB u ux
COeIMHEHUM.

Kucnopon, o3on. JlaGopaTopHble W MNPOMBILIUICHHBIE CIIOCOOBI MOJYYEHHUS KHCIOPOJa.
@u3nyuecKrue U XUMAYECKUE CBOMCTBA U TPUMEHEHHE KUCIOpoJa U 030Ha. OKCUIbI U IEPOKCUBI.

Cepa. Haxoxnenue B mpupojie, CriocoObl MoxydeHus, Gu3nueckiue 1 XMMUUYECKHE CBOMCTBA.
CepoBonopon, cynbdpuasl. Oxcun cepsi(1V), okcun cepri(V1). CepHrictast u cepHasi KUCIOTHI U UX
conu. OcOOEHHOCTH CBOMCTB CEpHON KUCIOTHI. [IpMenenune cepsl U €€ CoOeTMHEHUIA.

Azot. Haxoxzaenue B mpupoje, crnocoObl moaydeHusi, Gu3ndeckue 1 XMMUYECKHE CBOMCTBA.
AMmMuak, HUTpUAb. OKCHUIBI a30Ta. A30THUCTass W a30THAs KUCIOTHI U uX coir. OCOOCHHOCTH
CBOMCTB a30THOM KHUCIIOTHI. [I[puMeHeHre a30Ta ¥ €ro coeTMHECHUH. A30THBIC YI00pECHUSI.

®ochop. Haxoxaenume B mpupojge, CHOCOObl TOMYyYCHUS, (PU3NUECKHE W XUMHYECKHUE
cBoiictBa. ®ochuner u hochun. Oxcunsr hochopa, pochopnas kucnora u e€ conu. [lpumenenune
docdopa u ero coenuaeruit. ochopHbie y100peHus.

Yrnepon, HaxokAeHHE B MpuUpojAe. AJUIOTpornHbIe Moaudukanuu. Ousndeckue u
XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB, 00pa3zoBaHHbIX yriaepoaoMm. Okcup yraepoaa(ll), okcun
yraepona(lV), yronpaast kucinora u €€ comu. AKTUBUPOBAHHBIA yroiyib, aacopOrus. Dymmepenst,
rpaden, yraepoaasie HAaHOTPYOKHU. [IprMeHeHne MpOoCThIX BEMIECTB, 00PAa30BAaHHBIX YTIEPOAOM, U
€ro COCIMHECHHM.



Kpemuuii. Haxoxxnenue B mpupojie, CHocoObl MHOMydeHUs, (U3UYECKUE U XUMHUYECKUE
cBoiictBa. Okcun kpemuusA(lV), kpemHueBas kuciaora, cuiaukatbl. [IpuMeHeHUE KpEMHHSI U €ro
coeaquHeHui. CTEKIO, €ro Mojay4eHue, BUAbl CTEKIIA.

[Tonoxxenne MertaminoB B [lepuoamdeckod cucteMe XMMHUECKUX AeMEHTOB. OCoOEHHOCTH
CTpOEHUS 3JIEKTPOHHBIX 000JI0YeK aToMOB MeTayuioB. OOmue (unyeckue CBOWCTBA METAJIIOB.
[Ipumenenue MetamioB B ObITY U TexHUKe. CIIaBbl METAILIIOB.

DNEeKTPOXUMUYECKUN Psijl HampskeHU meTtamioB. OOIue crnocoObl MOMYYEHUS METAIIOB:
TUAPOMETAILTYPrUs, MUPOMETAJUTYprusi, dJeKTpomMeTamnyprusi. [loHaTHe O KOppO3UHM METAILIOB.
Cnoco0sbI 3alIUTHI OT KOPPO3UH.

O6mast xapaktepuctuka MetaioB |A-rpynmer Tlepuonuueckoil CHUCTEMBI XUMHUUYECKUX
anemMeHToB. Hatpuii u kanuii: momydeHue, Qpuznueckue U XMMHUYECKHE CBOWCTBA, MPUMEHEHUE
MPOCTHIX BEIIECTB U UX COCTUHCHUI.

O6mas xapaktepuctuka MertauioB |IA-rpynmer [lepuoandeckodt CHUCTEMBbl XUMHYECKUX
AJIeMEHTOB. Maruuii U KaJIbIUi: MojgydeHue, GU3nyeckue 1 XUMUUECKHUEe CBOMCTBA, MPUMEHEHUE
IIPOCTHIX BEIIECTB M UX coenHEeHHM. JKECTKOCTh BO/IBI U CIIOCOOBI €€ yCTpaHEHUS.

AntoMuHUN: TIONTydeHue, (U3MYECKHEe W XUMHYECKHE CBOWMCTBA, MPUMEHEHHUE IPOCTOrO
BEI[ECTBA U €ro coeJuHEeHH. AMQOTEpHbIE CBOMCTBA OKCHAA U THAPOKCHAA aFOMUHUA,
TUAPOKCOKOMIUICKCHI aTFOMUHUSL.

O6m1as xapakTepucTuka MeTauioB mobouHbsix noarpynmn (b-rpynm) Ilepuoanueckoit cucteMbl
XUMUYECKHUX PJIEMEHTOB.

@u3nyuecKkue U XUMMHUYECKUE CBOICTBA XpoMa U €ro coequHeHui. OKCHUIbI U THAPOKCHJIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarbl U aUXpOMaThl, WX OKHCIHTEIbHBIC CBONCTBA.
[lonyyeHne u NpUMEHEHUE XPOMA.

du3nYeCKUe U XMMHUYECKHE CBOMCTBA MapraHIiia U €ro COeAMHEHUN. BaxkHenmue coequHeHUs
mapranna(ll), wmapranua(lV), wmapranuna(Vl) wu wmapranuna(VIl). Ilepmanranat xanusi, ero
OKHCJIUTEJIbHBIE CBOMCTBA.

du3nYecKue U XUMMHYECKHE CBOMCTBA KeJie3a U ero coeAuHeHui. OKCUIbI, TUAPOKCUIBI U
conu xene3a(ll) u xxeneza(lll). [Tonydenue u npuMeHEHHUE KeJe3a U €ro CILIABOB.

DOU3NYECKUE U XUMHYECKHE CBOWMCTBA MeAUW M €€ coequHeHuul. [lonydyeHue u mpuMeHEeHue
MEIIU U €€ COCIUHECHUM.

[unk: nomydenue, puanyeckne U XUMUUECKUE CBOMCTBA. AM(OTEpHBIE CBOWMCTBA OKCHIA U
TUAPOKCHUAA IUHKA, THIPOKCOKOMILIEKCHI IIUHKA. [[puMeHenne uHKa U ero COeIMHEHUH.

DOKCIEpUMEHTAIIbHBIE METOJIbl M3Y4YE€HUS! BEIIECTB M MX IMPEBpALICHUN: HU3y4YeHHE 00pasloB
HEMETAJNIOB, TOpeHue cepbl, (Gocdopa, xKemesa, MarHus B KHCIOPOAE, H3yUeHHE KOJUICKITUU
«MeTaiibl U CIJIaBbl», B3aUMOJCHUCTBUE IIEJIIOYHBIX M IIEJTOYHO3EMEIBHBIX METAIJIOB C BOJOM
(BO3MOKHO HCHOJIb30BAaHUE BUJIEOMATEpPUAJIOB), B3aUMOJICHCTBHE LIMHKA U KeEJe3a C pacTBOpaMHU
KHCJIOT W IIEJI0Yei, KaueCTBEHHbIE PEAKI[MM Ha HEOPraHMYEeCKHE aHHWOHBI, KaTUOH BOAOpOAA U
KaTHOHBl METAJIOB, B3aUMOJAECHCTBHE THAPOKCUAOB aJIOMUHUSA M LIUHKA C PAaCTBOpPaMU KUCIOT U
LIETIOYEH, PEIICHUE SKCIIEPUMEHTANBHBIX 3aJa4d o TeMaM «l amorensi», «Cepa u €€ COCTUHEHU,



«A30T u dochop u ux coeauHeHUs», «MeTaIbl TIABHBIX NOATPYyHN», «MeTamabl MOOOYHBIX
MOATPYIII».

XHUMHUS U KU3Hb.

Ponp xumuu B oOecrnedyeHUM YCTOMYMBOI'O pa3BUTHUsL desoBedecTBa. [loHSATHE O HAyYHBIX
METOJIaX MO3HAHUA U METOAO0JIOTMH HAYYHOrO HccieqoBaHus. HayuHble MpUHIUIBI OpraHU3auu
XUMHUYECKOTO0 TMPOU3BOJICTBA. [IpoMBIlIJIEHHBIE CHOCOOBI TMOMYYEHUs Ba)KHEWIMX BEIIECTB (Ha
npuMepe TMPOU3BOJICTBA aMMHaKa, CEPHOM KHCIOThI, MeTaHoda). [IpoMBIIIEHHBIE CIOCOOBI
MOJIYyYEHUsI METAUIOB M CIUIABOB. XHMMHUYECKOE 3arpsi3HEHHUE OKPYXKalolled CpeAabl U €ro
nocieacTBus. Poiab xumMun B 00€CIeUeHUH YHEPTreTUUECKOil 6€30MaCHOCTH.

Xumusg W 310pOoBbe UesnoBeka. JlekapcTBeHHble cpeacTBa. [IpaBuna uCHONb30BaHUS
JIEKapCTBEHHBIX MpenaparoB. Poinb XMMUM B pa3BUTUU MEIUIVHBI.

XUMUs THIM: OCHOBHBIE KOMIIOHEHTHI, ITHIIEBLIC J10OaBKU. Poinb XMMHU B 00O€CIIEUCHHH
MUIIEBOM OC30ITaCHOCTH.

Kocmernueckue u mapdromepHsie cpenctBa. beitoBas xumus. I[lpaBuna 0Ge3omnacHoOro
UCITOJIb30BaHMS TIpenapaToB OBITOBOM XUMHH B TTIOBCETHEBHOM JKH3HHU.

XUMHS B CTPOUTENLCTBE: BAXKHEHUIIINE CTPOUTEIbHBIE MaTepUabl (LIEMEHT, OCTOH).

XuUMHS B CEIIbCKOM X03siicTBe. OpraHnvecKrue U MUHEPaIbHBIC YI0OpCHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHUalbl, KPaCKH, CTEKJIO, KepamMuka. MaTtepuanbl 1Jis
3JEKTpOHUKHU. HaHOTEeXHOJIOTHH.

Pacuérnrle 3amaun.

Pacuértbr: Macchl BemecTBa Wik 00bEMA Ta30B MO U3BECTHOMY KOJIMUECTBY BEIIECTBA, Macce
WM O0BEMY OJHOTO M3 YYACTBYIOIIMX B pEaKIMU BEIIeCTB, Macchl (00bEMa, KOJIMUYECTBA
BEI[ECTBA) TPOJYKTOB PEAKIIMU, €CIM OJHO M3 BEIIECTB HMEET IPUMECH, Macchl (00BEMA,
KOJINYECTBA BEIIECTBA) MPOJYKTa PEaKIUM, €CId OJHO M3 BEIIECTB JAHO B BHUJIE PacTBopa C
ONPENCIIEHHON MacCOBOM JIOJIEM pPAacCTBOPEHHOTO BEIIECTBA, MACCOBOM JOJH M MOJISIPHOM
KOHIIEHTpAIIMM BEIIECTBA B PACcTBOpPE, JOJM BBIXOJA MPOJYKTa PEAKIUH OT TEOPETHUYECKHU
BO3MO>KHOTO.

MexrpeaMeTHbIE CBSI3H.

Peanuzanus MexXnpeaMeTHBIX CBA3EH MpU U3ydeHUW oOIel U HeopraHM4ecko xumuu B 11
KJIaCC€ OCYIIECTBIIACTCS Yepe3 MCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHATHH, TaK U
MOHATHM, TPUHATHIX B OTACIBHBIX IPEIMETAX €CTECTBEHHO-HAYYHOI'O IIHKJIA.

OO6mue ecTecTBEHHO-HAyYHbBIC TTOHATHS: SIBJICHUE, HAyYHBIA (DAKT, TUIIOTE3a, TCOPHS, 3aKOH,
aHaJgu3, CHHTE3, KIacCH(pUKAIUSA, TEePUOJNYHOCTh, HAOJIOJICHHE, H3MEPCHHE, JSKCICPUMEHT,
MO/IE€JIb, MOJICJTUPOBAHUE.

du3znKa: MaTepusi, MUKPOMHUP, MAKPOMHUP, aTOM, JICKTPOH, MPOTOH, HEUTPOH, UOH, U30TOIIbI,
PaaUOaKTUBHOCTb, MOJICKYyJa, DHEPreTUYECKUM YPOBEHB, BEIIECTBO, TEJO, 00BEM, arperaTHoe
COCTOSIHME BEIIIECTBA, HACATbHBIA Ta3, (PU3MYECKUE BEIMYMHBI, SIUHHUIIBI WU3MEPEHHS, CKOPOCTh,
SHEPTrUs, Macca.



buonorusi: kjeTka, oOpraHums3M, OJKocucrtema, Ouochepa, MeTaboNIM3M, Makpo- H
MUKPOSJIEMEHThI, OCNKH, >KUPBI, YIJIEBOJAbI, HYKJICHHOBBIE KHCIOTHI, (DEpMEHTHI, TOPMOHBHI,
KPYTOBOPOT BEIIECTB U MOTOK SHEPTUHU B IKOCUCTEMAX.

['eorpacdusi: MuHEpasbl, TOPHBIE TOPOIBI, IOJE3HBIE NCKOMAeMbIe, TOIUTHBO, PECYPCHI.

TexHomorusi: XUMHYECKas MPOMBINIJICHHOCTh, METAJUTYprusi, CTPOHWTEIbHBIC MaTEepUalbl,
CENIbCKOXO3SMCTBEHHOE  MPOM3BOJICTBO,  MHUIIEBAas  MPOMBIILICHHOCTh,  (papMarieBTHUECKas
MPOMBIIIUIEHHOCTD, IPOMU3BOACTBO KOCMETUYECKUX TPENapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX
MaTepraoB, YIEKTPOHHAS MPOMBIINIJICHHOCTh, HAHOTEXHOJIOTHH.

Il. MIJIAHUPYEMBIE PE3YJBTATBI OCBOEHUA YYEBHOI'O IIPEIMETA

OcBoenue yuebHoro npeamera «Xumus 11 kinaccy» HanpaBiIeHO Ha TOCTHKEHUE 00yJarOIIUMHUCS CIEAYIOLUIUX
JMYHOCTHBIX, METAIIPEIMETHBIX U NMPEAMETHBIX PE3yIbTATOB.

JINUHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIC PE3yJbTaThl OCBOCHUS TNpeaMeTa «XUMHUS» OTPaKarT CHOPMHUPOBAHHOCTH
OTBITa TMO3HABATEIILHOM M MPAKTUUYECKOW JEATETLHOCTH OOYUYarOIIMXCS B MPOIECCE pean3aliuu
00pa3oBaTeILHOM JEATEILHOCTH, B TOM YHCJIE B YACTH:

1) rpa:x1aHCKOTO BOCIIMTAHUS .

OCO3HAHHUS OOYYAIOIIMMUCA CBOMX KOHCTUTYIIMOHHBIX TpaB M OO0S3aHHOCTEH, yBa)KEHUS K
3aKOHY U MPABOMOPSIKY;

NPEJACTABICHUS O COIMAIbHBIX HOPMaxX U TMpaBUIaX MEXKIUYHOCTHBIX OTHOIICHUWA B
KOJIJIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOU NESITEIHHOCTH MPU CO3JIaHHHM YYEOHBIX MPOEKTOB,
peleHny y9eOHBIX 1 MTO3HABATEIbHBIX 3a/1a4, BHITIOJIHCHUN XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh U NMPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY W apryMEHThI APYTHX
IIPU aHAJIM3€ PA3IMYHBIX BUJIOB YICOHOM JICSITCIHPHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

IIEHHOCTHOTO OTHOIIICHUSI K UICTOPUYECKOMY U HAYYHOMY HACJIE1I0 OTEYECTBEHHON XUMUU;

YBaKCHHSI K MPOIECCY TBOPUYESCTBA B 00JIACTH TCOPHUH W MPAKTUYECKOTO MPUIIOKCHUS XUMHH,
OCO3HAHHS TOTO, YTO JIAaHHBIC HAYKH €CTh PE3YyJbTaT JUIMTEIIbHBIX HAOIOACHUMN, KPOTOTIMBBIX
AKCIEPUMEHTAIBHBIX ITOUCKOB, MIOCTOSSHHOTO TPYyAa YYEHBIX U TPAKTHUKOB;

HMHTEpeca W MO3HABATEIHPHBIX MOTHUBOB B ITOJYUYCHHH M IMOCICAYIOIMIEM aHAIN3e WHPpOpMAaIuu
0 TIEPEIOBBIX JOCTHKEHHUSAX COBPEMEHHON OT€UYECTBEHHOW XUMHUMU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

HPABCTBEHHOT'O CO3HAHMS, STHYECKOTO MTOBEJCHUS;

CIIOCOOHOCTH OIIEHMBATh CUTYAIlMH, CBSA3aHHBIE C XMMUYECKUMU SIBJICHUSMH, U TPUHUMATH
OCO3HAHHBIE PELICHUSI, OPUEHTUPYSICh HA MOPAJTbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

FOTOBHOCTH OIIEHHBATh CBOE TMOBEJICHUWE M TMOCTYNKH CBOMX TOBAPUIIECH C TO3UIUN
HPABCTBECHHBIX U IMPABOBBIX HOPM U C YUYETOM OCO3HAHMS MMOCJIEACTBUIA MOCTYIIKOB;



4) dpopmMupoBaHus KYyJbTYPbI 310POBbA:

MOHUMAaHUSl LIEHHOCTEH 370poBOro u 0Oe30macHoro ooOpa3a >KU3HHM, HEOOXOJUMOCTH
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (PU3MUECKOMY U TICUXUYECKOMY 310POBBIO;

coOJII0ICHUS MPaBWJI O€30MaCHOr0 00pallleHUs C BEIIECTBAMU B OBITY, MOBCEIHEBHON JKU3HU,
B TPYJIOBOM JI€STEIILHOCTH;

MMOHUMAaHMS [IEHHOCTHU MPAaBUJI UHAUBUYATBHOTO M KOJUIEKTUBHOTO 0€30MacHOTO MOBECHUS
B CUTYallUsIX, YTPOXKAIOIINX 3J0POBbIO U KU3HU JIIOJIEH;

OCO3HAHUS TIOCJICACTBUNA W HENPUSITUS BPEIHBIX NPUBBIYCK (YIMOTPEOJCHUS aJIKOTOJI,
HAapKOTHKOB, KYpEeHHUS);

5) Tpya0BOro BOCIMTAHMS:

KOMMYHHMKATUBHOM  KOMIIETEHTHOCTH B  Y4EOHO-HCCJIEIOBATEILCKOW  JICSTEIBHOCTH,
00I11IeCTBEHHO TOJIE3HOM, TBROPUECKON U APYTUX BUIAX JCATEILHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4yacTHUE€ B PEHICHWHM NPAKTUYECKUX 3ajJa4  COIMaIbHOU
HaIpaBJIEHHOCTHU (B paMKax CBOETO KJacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY U3YUEHHIO MTPOQPECCUil pa3IMdyHOro pojia, B TOM YUCIE HAa OCHOBE
IPUMEHEHHUSI TPEAMETHBIX 3HAHUU 110 XUMUH,

YBaXXEHUS K TPYY, JIOASAM TPyAa U pe3yJibTaTaM TPYI0BOU JIEITEIIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBHUIYJIBHOW TpaeKTOpUU oOpa3oBaHUs, Oyayliei
npodeccun U peanusaluu COOCTBEHHBIX KU3HEHHBIX TUIAHOB ¢ YYETOM JIMYHOCTHBIX MHTEPECOB,
CIIOCOOHOCTEM K XUMHUH, UHTEPECOB M MOTPEOHOCTEN 00111eCTBa;

6) 9KOJIOrM4eCKOro BOCIIUTAHMSI:

HKOJIOTHYECKHU 1EJIECOO0PA3HOro OTHOLIEHUS K MPHUPOAE KaK HWCTOYHHMKY CYIIECTBOBAHMS
»KM3HH Ha 3eMIIe;

MOHUMAaHHS TJI00aJBHOTO XapakTepa SKOJOTUYECKUX MPOOJieM, BIUSHUS IKOHOMHYECKUX
MPOLIECCOB HA COCTOSTHUE MPUPOJHON U COUATBHOM CPEJIBL;

OCO3HAHMSI HEOOXOJUMOCTH HCIOJB30BaHUS JOCTIKEHUN XWMHH JJisi PEIICHHS BOIPOCOB
pPalMOHAIBHOTO PUPOIONIOIb30BAHUS;

AKTUBHOI'O HEMPHUATUA JCUCTBUM, MNPUHOCAIINX BPEIl OKPYXKAIIEH NPUPOIHOU Cpele,
YMEHHUSI TMPOTHO3UPOBATH HEOIATONPHUSTHBIE HSKOJIOTHYECKHE TOCICACTBHS MPEATPUHUMAEMbIX
JNEUCTBUU U IPEAOTBPALLATH UX;

HaJu4usi Pa3BUTOrO SKOJIOTMYECKOrO0 MBIIUICHUS, JKOJOTMYECKOW KYJIbTYpbl, OIBITA
NEATEIbHOCTH  KOJOTMYECKOW  HalpaBiI€HHOCTH, YMEHHS  PYKOBOJCTBOBAaTbCA HMH B
MO3HABATEIbHON, KOMMYHUKATUBHON U COIMAILHOW MPAKTHKE, CIIOCOOHOCTH M YMEHHUS aKTHBHO
MPOTUBOCTOSITH UACOJIOTUH XeMoPoOuu;

7) UEHHOCTH HAYYHOI'0 MO3HAHUA:

MHUPOBO33PEHUSI, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTUSI HAyKu U
00I111eCTBEHHOM MPAKTUKU;

MOHUMAaHMS cHenu(UKA XUMUM KaK HayKd, OCO3HaHus €€ poiau B (QOPMHPOBAHUU
pallMOHATILHOIO HAYYHOI'O MBIIUICHUS, CO3aHUM LIETOCTHOTO MPECTaBICHUS 00 OKpYyKarolem



MHUpPE KAaK O €IUHCTBE IIPUPOABI U YEJIOBEKAa, B IO3HAHUU MPUPOIHBIX 3aKOHOMEPHOCTEN U
pelIeHny npooeM COXpaHEHUs TPUPOJHOTO PaBHOBECHS;

yOEeKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XHMHMHM JJiI COBPEMEHHOM LMBWIM3aLUU: B €€
I'YMaHUCTUYECKOM HAMPABICHHOCTH U Ba)XHOM pPOJM B CO3JaHUM HOBOM 0a3bl MaTepHUabHOMN
KyJbTYphl, B PEIICHUH TJI00aJbHBIX MPOOJIEM YCTOMUYMBOIO Pa3BUTHUS YEJIOBEUECTBA — CHIPHEBOM,
AHEPTreTUYECKOM, MUILIEBOM U IKOJIOTUYECKON O€30MaCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECTICUCHU U
YCIIOBUM YCHEIIHOTO TPY/1a U SKOJIOTHYECKH KOM(DOPTHOM KU3HU KaXKJI0TO WieHa 00IeCTBa;

€CTECTBEHHO-HAyYHOM  TI'PaMOTHOCTH: IIOHMMAaHUs  CYLIHOCTH  METOIOB  IIO3HAHWA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH HCIOJIb30BaTh MOJIy4YaeMble 3HAHUS IS
aHanu3a U OOBSCHEHUS SIBICHUM OKPY>KAIOIIET0 MUpPa U MPOUCXOASIINX B HEM U3MEHEHUH, YMEHHUS
nenatb 000CHOBaHHBIE 3aKJIIOYEHHUSI HA OCHOBE HAayUHBIX (DAKTOB M MMEIOMIMXCA JAHHBIX C LEJIbI0
IIOJIy4YE€HUS] TOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTH CAMOCTOSITENIbHO HCIIOIb30BAaTh XUMUYECKUE 3HAHUS JUIsl pEelIeHUs] TpoOsieM B
pEaNIbHBIX )KU3HEHHBIX CUTYaALIUSX;

UHTEpeca K MO3HAHUI0, UCCIIEN0BATEIIbCKOUN AEATEIIBHOCTH;

TOTOBHOCTH W CIOCOOHOCTM K HENpPEephIBHOMY OOpa3oBaHUI0O U CaMOOOpPa30BaHMIO, K
AKTUBHOMY TIIOJIyYEHHMIO HOBBIX 3HAaHMM 1[I0 XUMHM B COOTBETCTBUM C KU3HEHHBIMHU
NOTPpEeOHOCTAMU;

MHTEepeca K 0OCOOCHHOCTSIM TpYJla B pa3IuuHbIX cdepax mpodecCuoHaIbHOM 1eSITeTbHOCTH.

METAIIPEJMETHBIE PE3YJIBTATBI

MeranpenMeTHbIe Pe3yJbTaThl OCBOCHUS IIPOTPAMMBbI 110 XMMHUH Ha YPOBHE CPEIHETO OOIIEeTro
o0pa30BaHus BKJIIOYAIOT:

3HauYMMBbIe I (POPMUPOBAHMS MHUPOBO33PEHUA OOYHAIOUIUXCS MEXKIUCITUIUITMHAPHbBIE
(MeXTpeMeTHBIE) 00IIeHAYYHBIE TTOHSTHSI, OTPAXKAIOLIUE 1IETTOCTHOCTh HAYYHOU KapTUHBI MUpPA U
cnenurKy METOIOB TMO3HAHUS, HCIIOJNb3YEeMbIX B ECTECTBEHHBIX HayKax (MaTepus, BEIECTBO,
DHEpPrus, SBJICHUE, MpPOIeCcC, CUCTeMa, HAy4YHBIM (DAaKT, MPUHIUI, TUNOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHUs, UCCIIeJOBaHUE, HAOII0/IEHNEe, U3MEPEHUE, SKCTIEPUMEHT U IPYTHUEC);

YHUBEpCAIbHBIE YUeOHBIC NEeUCTBUs (ITO3HABATEIbHBIE, KOMMYHUKATHBHBIC, PETYISITUBHbBIC),
oOecrieunBaronye (popmupoBanue GyHKIMOHATHHOM TPAMOTHOCTH W COIMAIBHOW KOMIIETCHIIMHU
oOydJarommxcs;

CIIOCOOHOCTh ~ OOYyYalIIMXCS  HCIOJIB30BaTh  OCBOGHHBIE  MEXIUCIUIUIMHAPHEIE,
MHPOBO33PEHUYECKHUE 3HAHUS ¥ YyHHBEPCAIbHBIE YYeOHbIE JEWCTBHS B TIO3HABATEIBHOW U
COLMAJIBHOM ITPAKTHUKE.

MeranpenMeTHble  pe3yabTaThl  OTPAXKAIOT OBJIAJCHHE YHUBEPCAIbHBIMU  y4€OHBIMHU
MO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYISITHBHBIMY JICHCTBHUSMHU.

ITo3naBaTebHBIE YHUBEPCAJIbHBIC yqeﬁnble I[eﬁCTBHH



1) 6a3oBbIe JJOrHUYECKHE JEHCTBHUSA:

CaMOCTOSITEIbHO (POpMYIUPOBaTH M aKTyaJIM3UpPOBaTh NPoOJIEMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OMpeNeNaTh 1IN JEATeNbHOCTH, 3ajaBas MapamMeTpbl M KPUTEPUU HX JIOCTUIKCHHUS,
COOTHOCHUTD PE3YJIbTATHI JEATEIIBHOCTH C MIOCTABICHHBIMU EIISIMH;

WCIIOb30BaTh TMPU OCBOCHUW 3HAHUM MPUEMBI JIOTUYECKOTO MBIIUICHUS: BBIACIATH
XapakTepHble TMPU3HAKM TOHSITUH MW  YCTAaHABIMBATh WX B3aUMOCBS3b, MCIOJIH30BAThH
COOTBETCTBYIOIIUE MOHSITHUS JJIs1 OOBSICHEHUSI OTJEIbHBIX (PAKTOB U SIBJICHU;

BBIOMpATh OCHOBAHUS M KPUTEPHUH JJIsI KJIACCU(PUKAIIMKI BEIIECTB U XUMHUYECKUX PEaKIIHil;

yCTaHABIMBATh IPUYMHHO-CJICJACTBEHHBIE CBSI3U MEXTY N3y4YaeMbIMHU SIBJICHUSIMU;

CTPOUTH JIOTUUECKUE PACCYKIEHUS (MHIYKTUBHBIC, NETYKTUBHBIE, IO AHAJIOTUM), BBISBIATH
3aKOHOMEPHOCTH M TPOTUBOPEUHUS B pacCMaTPUBAEMBIX SBJICHUSX, (DOPMYIHPOBATH BBIBOILI U
3aKJIFOYEHUS;

NPUMEHATh B TPOILIECCE TMO3HAHUSI HCIOJIb3yeMble B XMMHUHU CHUMBOJIMYECKHE (3HAKOBBIC)
MOJIeNIH, TTPeoOpa3OBbIBaTh MOJICIbHBIC MPEICTABICHUS — XMMUUYECKUH 3HAK (CHMBOJI) DJIEMEHTA,
xuMudeckas (QopMmyrna, ypaBHEHHE XHUMHUYECKOW pEAKIMU — TPH PEIICHUH Yy4eOHBIX
MO3HABATEILHBIX U MPAKTUYECKUX 3aJ]1a4, MPUMEHSATh Ha3BaHHBIC MOJCIHHBIC MPEICTABICHUS IS
BBISIBJICHHS XapaKTEPHBIX MPU3HAKOB U3y4ae€MbIX BEIIECTB U XUMUUCCKUX PEAKIIUM.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUS:

BJIAJ€Th OCHOBAMH METOJ/IOB HAYYHOI'O IMO3HAHHUS BEIIECTB U XUMHUUYECKUX PEAKLIN;

dbopMynupoBaTh I[EIM M 3aJayd  UCCJIEJOBAaHMS, UCIOJIb30BaTh IIOCTABJICHHBIE W
CaMOCTOSATEIHHO C(HOPMYTUPOBAHHBIE BOMPOCHI B KAU€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI JIJISI
(dbopMHpOBaHUS TUTIOTE3BI 110 IPOBEPKE MPABUILHOCTH BHICKA3bIBAEMBIX CYXKIACHUMH;

BJIAJETh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U MPOBEACHUS YYEHUUYECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOII0aTh 32 XOJIOM TMIPOIECCa, CaMOCTOSTEIHHO
MPOTHO3UPOBATh €ro pe3ynbTar, G(OpMYIHpOBaTh OOOOIIEHUS U BBIBOJBI OTHOCHTEIBHO
JIOCTOBEPHOCTH PE3YJIbTATOB HUCCIEIOBAHUS, COCTABISITH OOOCHOBAHHBIM OTYET O MPOJEIAHHON
pabore;

npUOOpETaTh OMBIT YYCHUUECKOW KCCIENOBATENIbCKOM W TMPOEKTHOM NESITeNbHOCTH,
MPOSIBISATh CIIOCOOHOCTh K TOTOBHOCTh K CAMOCTOATEIIBHOMY TIOMCKY METOJOB pEUICHUS
MPAKTUYECKUX 3aJ1a4, IPUMEHEHHIO Pa3JIMYHBIX METOJIOB IMO3HAHUS.

3) pabdora ¢ ungopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX HH(POpManuu (Hay4YHO-TIOMYJIsIpHAS TUTEepaTypa
XUMHUYECKOTO COJIepXkaHUs, CIpaBOYHbIe TMOcoOusi, pecypcbl HHTepHETa), aHaIU3HPOBATH
uHQOPMAITIO Pa3NUYHBIX BHJIOB W (OPM TPEACTaBICHUS, KPUTHYECKH OIICHUBATh €&
JIOCTOBEPHOCTh U HEIPOTHUBOPEUUBOCTH;

dbopMynHpoBaTh 3ampoChl W TPUMEHSATH pa3IUYHBIE METOABl TPH TOUCKE H OTOOpe
uHbOopMaIi, HeOOXOAUMOM JIs1 BRITIOJTHEHHS YI€OHBIX 3a71a4 OMPEAeIEHHOTO THTIA;



NpPUOOPETATh OMBIT HMCHOJIB30BAHUS HH(OPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUUA U
Pa3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTUMAJIbHYI0 (OpMYy MpeAcTaBiIeHUS HHGPOPMALMH (CXEMB,
rpaduku, AuarpaMMmel, TaOJUIbL, PUCYHKH U JIPYTHUE);

HCII0JIb30BaTh HAYYHBIH S3bIK B KAUECTBE CPEJCTBA MIPU pabOTe ¢ XUMUYECKON HH(POpMALIUEH:
NPUMEHATh MEXIpeAMETHbIE ((DU3MYecCKne M MaTeMaTHYEeCKUE) 3HAKH W CHUMBOJBI, (POPMYIIHI,
ab0peBHUaTypbl, HOMEHKIATYPY;

HCIIO0JB30BAaTh 3HAKOBO-CHUMBOJIMYCCKUC CPEACTBA HATI'TIAJHOCTH.

KoMMyHuKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHSA:

3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYKIaeMOM TEMbI B XOJI€ AUAIOra U/ Ui JUCKYCCHH,
BBICKA3bIBaTh HJICH, (POPMYIUPOBATH CBOU MPEIJIOKEHUS OTHOCUTEIHLHO BBITIOJTHEHUS
MPEUIOKEHHOU 3a/1a4u;

BBICTYNAaTh C TPE3EHTAlMEeH pPe3yJbTaTOB I103HABATEIBHOU JEATEIBHOCTH, IOJTYYEHHBIX
CaMOCTOSITEJIbHO WJIM  COBMECTHO CO CBEPCTHUKAMH TP  BBIMIOJHEHUH XUMHUUYECKOTO
AKCIIEPUMEHTA, MPAKTUYECKON paldOThl 1O HCCIEIOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB,
peanuzanuu y4eOHOro TpPOeKTa, W (POPMYJIHUPOBATH BBIBOJBI IO pe3yibTaTaM MPOBEIEHHBIX
UCCJIEIOBAaHUN MYTEM COTJIACOBAHMSI MO3UIUH B X0/€ O0CYK/IEeHU U 0OMEHa MHEHUSIMHU.

PerynsiTuBHbIe YHHBepcalbHbIE YUeOHbIe IeiicTBUS:

CaMOCTOSITEIbHO IUIAHUPOBATh W OCYLIECTBISATH CBOKO IIO3HABATEIBHYIO JEATEIBbHOCTD,
ompezensisi €€ LeNu W 3aJa4d, KOHTPOJIUPOBATH M MO MEpe HEOOXOIMMOCTH KOPPEKTUPOBATH
MpeajiaraeMblii aJITOPUTM JIEUCTBUI TPU BBIMOTHEHUH YYE€OHBIX M HMCCIENOBATEIbCKUX 3aj1ad,
BbIOMpaTh HamOoJee 3PHEKTUBHBINA CIOCOO UX PEIICHUS C YYETOM MOIYYCHHUS HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIHUAX;

OCYILIECTBIIATH CAMOKOHTPOJIb AEATEIBHOCTA HA OCHOBE CaMOAHAJIN3a U CAMOOLICHKHU.

HPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3ynbTaThl OCBOCHUS Kypca «O011as 1 HeopraHmieckasi XuMus OTPaKaroT:

c(hOpMHUPOBAHHOCTH MPEICTABICHUN: O MAaTepUATHLHOM €IUHCTBE MUPA, 3aKOHOMEPHOCTSIX H
[M03HABAEMOCTHU SIBJIEHUN NPUPOJABL, O MECTE U 3HAYCHUU XMMHHU B CUCTEME €CTECTBEHHBIX HAYK U
e€ poaum B O0OECNEYEHHWHU YCTOWYMBOTO pa3BUTHS, B PEHICHUU MPOOIEM HKOJIOTHYECKOM,
HHEPTreTUIECKON U MUIIEBOM 0€30MacCHOCTH, B Pa3BUTUH MEIUIIMHBI, CO3JJaHUU HOBBIX MAaTEPHAJIOB,
HOBBIX MCTOYHMKOB DSHEPruM, B OOECINEUYEHHWU PpalMOHAIBHOTO MPUPOJIONOIb30BAHUS, B



(GOpMHpPOBAaHUM MHPOBO33PEHUS M OOUIEH KyJIbTYphl YEJIOBEKa, a TaKXKe HSKOJIOTMYECKHU
000CHOBaHHOT'O OTHOIIEHHS K CBOEMY 370POBbIO U MPUPOIHOM cpene;

BJIAJICHUE CHCTEMOW XMMHYECKUX 3HAHWUM, KOTOpas BKJIIOYAET: OCHOBOIIOIATAKOIINE TTOHATHUS
— XUMHYECKUI JJIEMEHT, aTOM, SIIPO aroMma, W30TOIbI, AIEKTPOHHAs 000oYKa aTtoma, S-, p-, d-
aTOMHbIE OpOWTaIM, OCHOBHOE W BO30YXIEHHOE COCTOSIHUS aToMma, THOpUAM3anusi aTOMHBIX
opOuTasiell, WOH, MOJIEKYJla, BAJIEHTHOCTb, D3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCIICHMUS,
XUMHYECKasi CBsI3b (KOBaJ€HTHas, HMOHHAasg, MeTaJIMyeckas, BOJOPOJHAs), KpHUCTaUIMYECKast
pemETKAa, XUMHUUYECKasl PEaKLUs, PAacTBOP, DJIEKTPOJUTHI, HEAJIEKTPOIMUTHI, 3JIEKTPOIUTUYECKASL
IUCCOLMALNS, CTENEHb IUCCOLMALMM, BOJOPOJHBIM IOKAa3aTellb, OKHCIHUTENb, BOCCTAHOBUTEID,
TerI0BOH 3(P(}EKT XUMUYECKON peaklnH, CKOPOCTh XHWMHUUYECKOW PpEaKIUU, XUMUYECKOe
paBHOBECHE; TEOPUH U 3aKOHBI (TEOPHS ANEKTPOTUTUUECKOM JUCCOLMAIUH, TEPUOIUYECKUNA 3aKOH
J.. MeHnneneeBa, 3aKOH COXpPaHEHMS MacChbl BEIIECTB, 3aKOH COXPaHEHUS W IPEBpPALICHUS
HHEPIUU MPU XMMUYECKUX PEAKIHUAX, 3aKOH MOCTOSHCTBA COCTABA BEILECTB, 3aKOH JIEMCTBYIOIINUX
Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUH $3bIK XMMHH, MUPOBO33PEHUYECKME 3HAHUS, JICKAILIUE B
OCHOBE TOHHUMAHMS TPUYUMHHOCTH U CHUCTEMHOCTH XHUMHMYECKHX SIBICHHH; COBpPEMEHHBIC
IPEACTABICHUS O CTPOCHUHU BEUIECTBA Ha aTOMHOM, MOHHO-MOJIEKYJIIPHOM M HAJIMOJIEKYJISIPHOM
YPOBHSIX; TPEJCTaBICHUS O MEXaHW3MaxX XHMHUYECKUX pPEaKlud, TEePMOJAMHAMHYECKUX U
KUHETUYECKUX 3aKOHOMEPHOCTSIX HMX MPOTEKaHUsA, O XUMHUYECKOM DPABHOBECHH, PACTBOpax U
JTUCIEPCHBIX CHUCTEMax; (aKTOJIOrMYeCKue CBEACHHUS O CBOWCTBAX, COCTaBe, NOJYYEHUH U
0e30MacHOM HCIOJIb30BAHUM Ba)KHEUIIUX HEOPTaHWYECKUX BELIECTB B OBITY M MPAKTHUYECKOM
JEeSTENHHOCTH YeJIOBEeKa, OOIIMX HAYYHBIX MPUHIIUIIAX XUMUYECKOTO MPOU3BOJICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUM: BBISABIIATH XapaKTEPHbIE MPU3HAKU TOHATHM, YCTAHABINBATH UX
B3aUMOCBA3b, HCIOJIb30BaTh COOTBETCTBYIOIIUE MOHITHUS MPU ONMMCAHUN HEOPTaHMYECKUX BEIIECTB
Y UX NPEBPALICHU;

c(OpPMHPOBAHHOCTh YMEHHUSI HCIOIB30BATh XWMHUYECKYIO CHUMBOJIMKY JJIS COCTaBIICHUS
(dbopMyJ1 BEIIECTB U ypaBHCHUI XUMHUUYCCKUX peaklnii, cucTeMarnyeckyio Homenkinatypy (IUPAC)
Y TPUBUAJIbHBIE Ha3BAHUS OT/IEJIbHBIX BEILIECTB;

c(hOpPMHUPOBAHHOCTh YMEHUSI OIPEACNATh BaJCHTHOCTh M CTENEHb OKHUCJICHHS] XMMHUUYECKHX
AJIEMEHTOB B COEJUHEHUSAX, BUJ XHMHUYECKOW CBs3U (KOBaJE€HTHAs, MOHHAs, MeETaJUIMYECKas,
BOJIOPOJIHASA ), TUIl KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO BEILIECTBA;

c(OpMUPOBAHHOCTh YMEHUS OOBACHATH 3aBUCUMOCTb CBOMCTB BEIIECTB OT BUa XUMHUUYECKO
CBSA3M M THUINA KPUCTAUIMYECKOW pemETKHM, OOMEHHBIA M JIOHOPHO-aKLENTOPHBIA MEXaHU3MBI
00pa30BaHUs KOBAJEHTHOM CBS3H;

c(OpMUPOBAHHOCTh YMEHHII: KIacCU(PUIIMPOBATH: HEOPraHUUECKHE BEIIECTBA MO0 UX COCTaBY,
XUMHYECKUE PEAKIHUHU MO Pa3IMYHBIM IPU3HAKaM (YUCIIy U COCTaBYy pearupyrolux BeELIECTB,
TEINIOBOMY 3 (eKTy peakii, W3MEHEHHIO CTENeHEeW OKHCICHHUS 3JIEMEHTOB, 00paTUMOCTH,
YY4acTHIO KaTajau3aTtopa M JApPYTHE); CaMOCTOSITENIbBHO BBIOMPATh OCHOBAaHHUA WM KPUTEPUU IS
KJIaCCU(DMKAMU U3YYaeMbIX BEIIECTB U XUMUYECKUX PEAKIIN;



c(hOopMUPOBAaHHOCTh YMEHUS PaCKpbhIBATh CMbICI nepuoauueckoro 3akona J[. 1. Menneneena
U IEMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOILYI0, 0OBSICHUTEIbHYIO U TPOTHOCTHUECKYIO (PYHKIIUU;

c(OpPMHPOBAHHOCTh YMEHHUMW: XapaKTEpHU30BaTh 3JIEKTPOHHOE CTPOECHHE AaTOMOB U HOHOB
XUMHUYECKUX JJIEMEHTOB IIEpPBOro—4erBEpTOoro Imnepuonos Ilepuommueckon cucremsr J[.1.
MeHneneeBa, UCNIONb3YS NOHATHUSA «IHEPreTUUECKUE YPOBHINY, «IHEPTETUUECKUE TTOLYPOBHIY, «S-,
p-, d-aTomMHBIE OpOHMTANM», «OCHOBHOE M BO30YKIAEHHOE SHEPreTHYCCKUE COCTOSIHUS aTOMay,
OOBSACHATh 3aKOHOMEPHOCTH M3MEHEHHMsI CBOWCTB XMMHUYECKHX JJIEMEHTOB U UX COCJAMHEHHH IO
nepuonaMm u rpynnam llepmonnueckon cucremsl JI. M. MeHneneeBa, BaleHTHbIE BO3MOKHOCTHU
aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS UX 3JIEKTPOHHBIX 000JIOYEK;

c(OpMHPOBAHHOCTh YMEHHI: XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOWMCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, NOATBEPKAATh CYILIECTBOBAHUE TE€HETHUYECKOM CBA3U MEXKIY
HEOPraHMYECKMMH BEUIECTBAMH C IOMOIIIBIO YPABHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIINN;

c(OpPMHPOBAHHOCTh YMEHHUSI PACKPBIBATh CYIIHOCTb: OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuil MOCPEeCTBOM COCTABJICHHS DJIEKTPOHHOTO OalaHca 3THUX Ppeaklil; peakiuid HOHHOIrO
oOMeHa MyTéM COCTaBIEHUS WX TMOJHBIX W COKPAIIEHHBIX HWOHHBIX YypaBHEHUWH; peakiui
TUPOJIN3a; PEeaklMil KOMIUIeKcooOpa3oBaHusl (Ha TpUMEpe TUAPOKCOKOMIUJIEKCOB IIMHKA U
ANIOMUHUS);

c(OpPMHUPOBAHHOCTh YMEHHSI OOBICHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKUX PEAKIUN
C Y4€TOM HX DHEPreTUYECKUX XapaKTEPUCTHUK, XapaKTep H3MEHEHUS CKOPOCTH XUMHUUYECKOUN
peakluyd B 3aBUCHUMOCTU OT Pa3IMYHBIX (PAKTOPOB, a TAKXKE XapaKTep CMEUIEHUS XHUMHYECKOTO
paBHOBECHS MO BIUSHUEM BHEIIHUX Bo3newcTBuit (nmpuniun Jle llatenne);

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTepU30BaTh XUMHUUYECKHE PEAKIMH, JIeKaIlue B OCHOBE
NPOMBIIJIEHHOTO TOJYY€HUsI CEpPHOM KHUCIOThl, amMMHaka, OOUIME Hay4HbIE MPUHIHUIIBI
XUMHYECKUX TPOU3BOJICTB; I1EIEeCO00Pa3HOCTh TNPUMEHEHHUS HEOPraHWYECKUX BEIIECTB B
MIPOMBIIINICHHOCTH U B OBITY C TOUKHM 3pEHUS COOTHOIICHHS PUCK-TI0JB3a;

c(hOpMUPOBAaHHOCTH BIIQJICHUS CHCTEMOM 3HAaHWUW O METOJIaX HAyYHOTO IMO3HAHUS SBJICHUM
MPUPOABI — HAONIIOICHHE, U3MEPEHUE, MOJICTUPOBAHNE, IKCIIEPUMEHT (pPEeasIbHbI U MBICICHHBIN),
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, YMEHHS NMPUMEHATH 3TU 3HAHUS IIPU IKCIIEPUMEHTAIIBHOM
WCCJICIOBAHUM BEIECTB M IS OOBSICHEHHS XUMUYECKUX SBJICHHM, UMEIOIIUX MECTO B MPUPO/IE,
MPAKTUUYECKOMN NEATENIBbHOCTH YEJIOBEKA U B IIOBCEHEBHOM KU3HU;

c(hOpPMHUPOBAHHOCTh YMEHUS BBISIBIISITH B3aUMOCBS3b XUMHUUYECKMX 3HAHUU C TOHITHUSIMU H
MPEACTABICHUSIMU IPYTUX €CTECTBEHHO-HAYUHBIX MPEIMETOB sl 00J€€ OCO3HAHHOTO MOHUMAaHUS
MAaTEPUAIBLHOr0 €JUHCTBA MUPA;

c(hOpPMHUPOBAHHOCTh YMEHUSI MPOBOJHUTH PACUETHI: C WCIIOIB30BAHUEM TMOHATHA «MaccOBas
JI0JISI BEILIECTBA B PACTBOPE» U «MOJISIpPHAS KOHUEHTPALIUs; MacChl BELIECTBA UM 00BEMA Tra3a Mo
M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce MM O0BEMY OJHOTO M3 YYacCTBYIOIIMX B PEAKIHH
BEIIECTB; TEIUIOBOTO 3(PdeKTa peaklunn; 3HaYeHUs] BOJOPOJIHOTO MOKa3aTessl paCTBOPOB KUCIOT U
1e04Yeld ¢ U3BECTHOM CTENEHbIO TUCCOLMAIMU; MacChl (00BEMA, KOJIMYECTBA BEIECTBA) MPOIYKTA
pEeaKIuy, €CIM OJHO M3 MCXOJHBIX BEUIECTB JAaHO B BUJAE PACTBOPA C ONPENEIEHHOM MacCOBOU



JI0JIeM pacTBOPEHHOI'O BEIIECTBA WJIA JIaHO B U30BITKE (MMEET MPUMECH); JOJU BBIXOJA MPOJIYKTa
peakiu; 00bEMHBIX OTHOIIIEHUH T'a30B;

c(OpPMHPOBAHHOCTh YMEHHUH: CaMOCTOSITEIbHO IUIAHUPOBATh W MIPOBOJUTH XUMHYECKUH
AKCIIEPUMEHT (IPOBEICHUE pPEaKLMii MOHHOIO OOMEHa, MOJATBEPKICHHE KAaueCTBEHHOIO COCTaBa
HEOPraHWYECKUX BEIIECTB, ONPEECICHUE CpPEIbl PACTBOPOB BELIECTB C MOMOIIbIO MHAMKATOPOB,
U3y4YeHHE BIIMAHMS paA3IMYHBIX (AKTOPOB HAa CKOPOCTh XUMHUYECKON peaklH, pelieHue
AKCIIEPUMEHTANBHBIX 3a/ay 1o Temam «Mertamibl» U «Hemetamisl»y) ¢ coOI0eHueM MpaBuil
Oe3omacHOro oOpamnieHus: ¢ BEUECTBaMU U JabopaTOpHbIM 000pyI0BaHUEM, (POPMYIUPOBATH LIEJIb
UCCJIEeI0BaHUS, TIPEJICTABIATh B PA3IMYHON QopMe pe3ynbTaThl SKCIEPUMEHTA, aHAJTU3UPOBATh U
OLICHMBATh UX JOCTOBEPHOCTH;

c(OpMHPOBAHHOCTh YMEHHUH: COOJIIO/IaTh MpaBHJia TOJIb30BAHUS XUMHUYECKOW MOCYAOH H
1a60paTOPHBIM 00OpPYAOBAHUEM, OOpAILEHUsI C BEIIECTBAMU B COOTBETCTBUHM C MHCTPYKUHUSMHU IO
BBITIOJTHEHHUIO J1a00PaTOPHBIX XUMHUYECKUX OMBITOB, SKOJOTMUYECKH LIETIECO00Pa3HOro MOBE/ICHUS B
OBITY U TPYZOBOM JESITEIILHOCTH B IEJISIX COXPAHEHHUS CBOETO 3/10POBbsI, OKPYXKaIOLEl MPUPOTHON
Cpellbl M JIOCTM)KEHHS €€ YCTOMYMBOTO pa3BUTHS, OCO3HABATH OMACHOCTh TOKCUYECKOTO JEHCTBUS
Ha JKMBBIE OPTaHM3MbI ONPENEIEHHBIX HEOPraHMYECKUX BEIIECTB, MOHUMAs CMBICI MOKa3aTess
ITIK;

c(OpPMHPOBAHHOCTh YMEHMH: OCYIIECTBIATH LEJICHANPABICHHBIA TOUCK XMMHYECKOU
uHbOpMAIMK B PA3IMYHBIX HMCTOYHMKAX (HayyHas W ydeOHO-HAy4dHas JUTEparypa, CpelicTBa
maccoBoil uHGpopmanu, WHTEpHET W Apyrue), KPUTHUECKH AaHAIU3UPOBATH XHUMHYECKYIO
uHbopMaInio, nepepadaTbiBaTh €€ W HCIOJIb30BaTh B COOTBETCTBHH C TOCTaBIECHHON ydeOHOM
3a1adyei.



I1l. TEMATUYECKOE IJTAHUPOBAHUE C YKA3SAHUEM KOJTUYECTBA
AKAJEMHUYECKHUX YACOB, OTBOAUMbBIX HA OCBOEHHUE KAK1OU TEMbI
YUYEBHOTI O ITPEIMETA

KoanuyecTBo yacos
K DJIeKTPOHHBbIE
Ne HaunmeHoBanue OHTPOTLHBIC (uudpossbie)
padotsi/IIpoBe I[pakTHyeckue
n/n TeM NMPOrpamMMbl Bcero o0pa3oBaTejibHbI
pouHbIe padoTsI
e pecypchbl
padoThI
Teopernueckue bubmmorexa TOK
1,2 O CHOBEL XIMIH 20 2 - https://m.edsoo.ru/2
dd57f24
Crpoenue
BelecTBa bu6moreka [IOK
34 XI/IMI/I‘—IeCI.(I/Ie 20 2 3 https://m.edsoo.ru/2
dd57f24
peaxIuu
bu6moreka [IOK
5 Hemerans 30 2 3 https://m.edsoo.ru/2
dd57f24
bu6moreka [IOK
6 Mertambt 23 2 2 https://m.edso0.ru/2
dds57f24
bu6moreka [IOK
7 XUMHS ¥ )KU3HB 9 2 - https://m.edsoo.ru/2
dds57f24
OBUIEE KOJIMYECTBO
YACOB I1O0 102 10 8
I[TPOI'PAMME



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24

IV.IIOYPOUYHOE IVIAHUPOBAHHUE YYEBHOI'O ITIPEJMETA

KoaudecTBo 4acoB

KoHnTtpoJsb
DJIEeKTPOHHbIE
Ne HbIE
Hara nugposbie
n/ | Tema ypoka padoThI IMpakTnueck
Bcero HU3yUYeHus o0pa3oBaTe/ibHbIE
n /TIpoBepo ue padoTsl
pecypchl
YHBIEe
padoThI
T-1,2. 20u.
Teopernueckue
OCHOBBI XUMHUH bubmmoreka [{OK
Atom. CocraB 1 https://m.edsoo.ru/59c
aTOMHBIX SJEp. 112ee
XUMHUYECKUN 2JIEMEHT.
H3oTtomsr
Crpoenue
bu6moreka [IOK
AIEKTPOHHBIX
1 https://m.edsoo.ru/b4d
000JI0YEK aTOMOB,
9fffa
KBAaHTOBBIE YMCIIa
Knaccuduxkanus
bu6mmoreka [IOK
XUMHUYECKUX
SEMeHTOB (5-, P\ d-, - 1 https://m.edsoo.ru/612
P 94afo
AIIEMEHTHI)
Pacnipenenenue bubnuoreka [IOK
AJIEKTPOHOB I10 1 https://m.edsoo.ru/f5f7
ATOMHBIM OpPOHTAIIAM 50fe
DJIEKTPOHHBIE
KOH(UTYpAIIK aTOMOB bubnuoreka [JOK
3JIEMEHTOB B OCHOBHOM 1 https://m.edso0.ru/814
1 BO30YKIEHHOM 9e846
COCTOSTHUH
DNEeKTPOHHBIE
bubmuoreka [JOK
KOH(UTypaluu HOHOB.
S EKTDOOTDHLATENEHO 1 https://m.edsoo.ru/a07
pOOTpHUIL 64b24
CTh
ITepunoanueckuit 3aK0H
u [lepnoanueckas
bu6nmoreka [JOK
CUCTEMA XUMUYECKUX
1 https://m.edsoo.ru/169

anemeHTOB J[. 1.
Menneneea, CBsA3b C
COBPEMEHHOM TeopHuen

57c01



https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/8149e846
https://m.edsoo.ru/8149e846
https://m.edsoo.ru/a0764b24
https://m.edsoo.ru/a0764b24
https://m.edsoo.ru/16957c01
https://m.edsoo.ru/16957c01

CTPOEHHUSI AaTOMOB

3aKOHOMEPHOCTHU
M3MEHEHHS CBOMCTB
XUMHYECKUX
DJIEMCHTOB U

bubmuoreka [JOK

8 https://m.edsoo.ru/f84

00pa3yemMbIX MU 68927

MIPOCTBIX U CIIOKHBIX

BEILIECTB I10 TPyIIamM 1

Tepuoam

Bxomas bu6mmorexa [{OK
9 https://m.edsoo.ru/8fa

KOHTpPOJIbHasA padoTta 42942

Bunnl xumuueckoit

CBsi3U. MeXaHu3MBbl

oOpazoBaHus bubnuoteka [JOK
10 KOBAJICHTHOU CBSI3H. https://m.edsoo.ru/5a8

Bopopoanas cBsi3b. 072af

MexMonexkynspHbie

B3aMOJEHCTBUSA

BanentHocts u

BaJICHTHBIC

BO3MOYKHOCTH aTOMOB. bubmuorexa [JOK
11 CBs13b 2JIEKTPOHHOM https://m.edso0.ru/3d2

CTPYKTYPBI MOJIEKYJI C ca093

HX T€OMETPHICCKUM

CTPOCHHEM

[IpencraBnenus o

bu6mmoreka [JOK

12 KOMITTICKCHBIX https://m.eds00.ru/8c6

COCIMHCHUSX: COCTaB H 6b12a

HOMEHKJIaTypa

BemectBa

MOJIEKYJISIPHOTO U

HEMOJIEKYJIIPHOTO bubmuoreka [JOK
13 cTpoeHus. THrbl https://m.edsoo.ru/e16

KPUCTAJUTHYECKUX 7635b

PEIIETOK U CBOMCTBA

BEIIECTB

ITonsarue o

JUCIEPCHBIX CUCTEMAX. bu6nmoreka [JOK
14 [IpencraBnenue o https://m.edsoo.ru/da2

KOJUTOUTHBIX
pacTBopax

c70e4



https://m.edsoo.ru/f8468927
https://m.edsoo.ru/f8468927
https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/e167635b
https://m.edsoo.ru/e167635b
https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/da2c70e4

HctruHHBIE paCTBOPHI:
HACBIIICHHBIC U

bubmuoreka [JOK

15 HEHAaCBIIIICHHEIC, https://m.edsoo.ru/e9c
PacTBOPHMOCTb. cddad
Kpucramnoruaparet
CriocoObI BEIpasKECHUS bubnuorexa [JOK

16 KOHIICHTPALIUH https://m.edsoo0.ru/328
pacTBOPOB e653a
Pemenne 3amau ¢
KCIIO0JIE30BAHUEM

<y bubnuoreka [JOK
MMOHATHI ""MaccoBast

17 0I5 DACTEODEHHOTO https://m.edso0.ru/785
! p p e0ab4
BemiecTBa", ""MoJisspHas
KOHIIEHTparus"

Knaccudukanus n
bu6moreka [IOK
HOMEHKJIaTypa
18 OB AMITCCKIX https://m.edsoo.ru/bf9
p €108d
BEIIECTB
Cucremaruzanus u bu6moreka [IOK

19 0000111eHKE 3HAHUI 110 https://m.edso0.ru/8d2
TeMe c6a3a
KonTposbHasi padora

bu6mmoreka [IOK
Nel o Teme
20 «TeoneTHHecKe https://m.edsoo0.ru/70a
P 60aad
OCHOBBI XUMHHI»
T-3,4. 204. CTpoenue
BelllecTBA.
XuMHYecKHe
peakuuu
Knaccuduxkarus
XUMHUYECKUX PEAKITU
. bubmuoreka [JOK
B HCOPTaHMYECKOU U
21 O —— https://m.edso0.ru/633
P ' 5cdd2
3aK0H COXpaHCHUS
MAaccChl BEIIECTB; 3aKOH
COXpaHEHUS U
MpeBpaIEHUS SHEPTUU
MIPU XUMUYECKHX
peaxIusax
TennoBsie 3 heKThI bubnunoreka [JOK
22 XUMUYECKUX PEAKIUH. https://m.edsoo.ru/d1d

TepMo XUMHNYECCKHE

b86da



https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/328e653a
https://m.edsoo.ru/328e653a
https://m.edsoo.ru/785e0ab4
https://m.edsoo.ru/785e0ab4
https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/d1db86da

YpaBHEHUS

Briuucinenus no

YpaBHEHUSIM bubmmoreka [IOK
23 XUMUYECKUX PEAKIU https://m.edsoo0.ru/87b
A TEPMOXMMHUYECKAM 13954
YpaBHCHHSIM
CKopoCTh XMMHUYECKOM
peakuuu, e€
bu6mmoreka [{OK
3aBHCUMOCTB OT
24 https://m.edsoo.ru/1fac
pa3nu4YHbIX (PAKTOPOB.
aldl
Karanus n
KaTaJIn3aTOPhbI
bubmmoreka [{OK
I'omoreHnnsie u
25 https://m.edsoo.ru/1fac
TeTePOTCHHBIC PEAKITUU
aldl
Ilpakmuueckas
paboma Ne I no meme
"B bu6moreka [IOK
IUAHUE PA3TUYHBIX
26 https://m.edsoo.ru/1fac
¢axmopos na aldl
CKOPOCMb XUMUYECKOU
peaxyuu"
O6patumbie u
bu6mmoreka [IOK
HEOOpaTUMbIe
27 caxiii. XUMIHecKoe https://m.edso0.ru/309
PCAKIIH. 52f9b
paBHOBecHE
Ilpakxmuueckasn
paboma Ne 2 no meme
"Bruanue paziudnbix bubnuoreka IIOK
28 ¢axmopos Ha https://m.edsoo.ru/3bf
nosodceHue 34el7
XUMUYECKO20
pasnogecus"
DIEeKTPOTUTHIECKAs
JIIUCCOLIMALIHS. bu6mmoreka [JOK
29 CunbpHbIe U c1a0bIe https://m.edsoo.ru/5f7
31eKTpOJnThl. CTENEHb 66bdf
JIUCCOLIMAIIAH
IIpoBepounas pabora Bubmmorexa LIOK
30 https://m.edso00.ru/396
«XHMHYECKHE
6ca89
peakuum»
31 HNonHoe npounsseneHne bubnuorexa [IOK



https://m.edsoo.ru/87b13954
https://m.edsoo.ru/87b13954
https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/3966ca89

BOJibl. Cpenia BOJHBIX
pacTBOpPOB.
Bonopoansrit
nokazarens (pH)
pacTBopa

https://m.edsoo.ru/09d
5a9hd

I'maponus cosen.

Peakuuu, bubmumoreka [IOK
32 MPOTEKAIOIINE B https://m.edsoo.ru/2e3

pacTBOpax daeb0

AIEKTPOJIUTOB

IIpakmuueckas

paboma Ne 3 no meme bubnuoreka [JOK
33 "Xumuueckue peaxyuu https://m.edso0.ru/562

6 pacmeopax 26060

anekmpoaumos”

OKuCIUTEITHHO-

BOCCTaHOBUTEIILHBIC bu6moreka [IOK
34 peakuuu. Baxneiime https://m.edsoo.ru/fb6

OKHUCJIUTEIHN U 91387

BOCCTaHOBHTEIIH

MeTton 3eKTPOHHOTO bubmuorexa [JOK
35 (3JIEKTOHHO-HOHHOTO) https://m.edsoo.ru/93f

Oaanca b97d2

DJIEKTPOJIN3 PACTBOPOB bubmorexa OK
36 1 PACILIABOB BEIECT https://m.edsoo.ru/5a8

59d16

Pewere 3azaq bu6mmoreka [JOK

37 PASIIHYHbIX THIIOB https://m.edsoo.ru/5afa
265d

Pewenme 3a7a4 bu6mmoreka [JOK
38 https://m.edsoo.ru/c16

Pa3IIMYHBIX THUIIOB 16b85

CucremaTu3anus u

000011IeHIE 3HAHUH T10 bubmuoreka [JOK
39 TeMe https://m.edsoo.ru/a8a

«CTpoeHue BelecTna 0a930

XUMUYECKUE pPeaKIum»

KonTpoabHnas pabora bubnuoreka [IOK
40 Ne2 o Teme https://m.edsoo.ru/8ca

«CTpoeHue BeliecTBa.
XuMuieckne

2dcad



https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/56226060
https://m.edsoo.ru/56226060
https://m.edsoo.ru/fb691387
https://m.edsoo.ru/fb691387
https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/5a859d16
https://m.edsoo.ru/5a859d16
https://m.edsoo.ru/5afa265d
https://m.edsoo.ru/5afa265d
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/a8a0a930
https://m.edsoo.ru/a8a0a930
https://m.edsoo.ru/8ca2dcad
https://m.edsoo.ru/8ca2dcad

peakuuu»

T-5. 30u. Hemeranisbl
[Tomoxenue
HEMETAJIJIOB B
[Tepuonnueckoi
CUCTEME XUMHUYECKUX
anemenTtoB /1. W.
MenneneeBa u
0COOEHHOCTH CTPOCHHS

bu6mmoreka [{OK

41 https://m.edsoo.ru/ef9
WX aTOMOB.
. 2c91c
du3nyecKne CBOMCTBA
HEMETAJIOB
Amnorponus
HEMETAJIJIOB (Ha
puMepe KUCIopoa,
cepsl, hochopa u
yriiepoaa)
Bogopon: monyuenmue,
P i BuGmmotexa [IOK
¢buznueckue u
42 CIMIECKIE CBOMCTRA https://m.edsoo.ru/Oaa
) 8f613
Iaapuast
l"anorensr:
HaxO0XXJICHUE B
bu6mmoreka [IOK
MIPUPO/IE, CIIOCOOBI
43 https://m.edsoo.ru/4e2
MOJTy4YCHHUS, 93705
(buznveckue u
XUMHUYECKHE CBOMCTBA
["ajloreHoBO10POIBI.
. bu6mmoreka [JOK
Baxwuerimme
44 https://m.edsoo.ru/6b3
KHCJIOPOJICOIEPIKAIINE 95506
COCIMHCHUS TAJIOTCHOB
JlaGopaTopHbie U
MIPOMBIIIJICHHBIC
CHOCOOBI OTYYCHHS bubnnorexa [JOK
45 raJIOreHOB. https://m.edsoo.ru/697
[Ipumenenue lacad
TaJIOTeHOB U UX
COEMHEHU I
Ipaxmuueckas bubnuoreka [IOK
46 paboma Ne 4. Pewenue https://m.edsoo.ru/8b2

IKCnepumeHmailbHblx

6fecd



https://m.edsoo.ru/ef92c91c
https://m.edsoo.ru/ef92c91c
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MOACHUTEJIBHAS 3AIIMCKA

PabGouass mporpaMma mo XMMHUU Ha YypPOBHE CpeIHEro oO0Iero ooOpa3oBaHUS
paspabotana Ha ocHoBe dDeaepanbHOro 3akoHa OT 29.12.2012 No 273-®3 «O6
oOpa3zoBanuu B Poccuiickoit ®eneparnumn», TpeOOBaHUN K pe3yibTaTaM OCBOEHUS
dbenepanbHOil 00pa3oBaTEIBLHON MpoOrpaMMbl cpefaHero obmiero ob6pazoBanus(DOIL
COO), mpexncraBneHHbix B DenepaibHOM TOCYJIapCTBEHHOM 00pa30BaTeIbHOM
craugapte COO, ¢ yuérom Konneniuu npenoiaBanus yaeOHOTO npeaMera «XuMus» B
oOpasoBaTenbHbIX opraHuzanusx Poccuiickoit denepanviu, peanu3yrolux OCHOBHBIC
oOpa3zoBaTebHbIE MPOTPAMMBI, U OCHOBHBIX TOJIOKEHUM «CTpaTeruu pa3BUTHS
Bocriutanus B Poccuiickoit deneparuun Ha mepuoa no 2025 roga» (Pacnopspxkenue
[TpaButenscTBa PO o1 29.05. 2015 Ne 996 - p.).

XuMHS Ha YPOBHE YIUIYOJIEHHOTO M3YUYEHUS 3aHUMAET BAXKHOE MECTO B CHCTEME
€CTEeCTBEHHO-Hay4yHOro obpaszoBanusa ydamuxcs 10—11 kmaccos. U3yuenue npeamera,
peanuzyemoe B yclIoBUAX AUGdepeHIInpOBaHHOT0, MPOPUIHHOTO 00YUYeHUs, TPU3BAHO
oOecrieyuTh 001Ie00pa30BaTEIbHYI0 U OOIIEKYIBTYPHYIO MOATOTOBKY BBIMTYCKHHKOB
IIKOJIbI, HEOOXOAUMYIO JUIsl a[alTallii UX K OBICTPO MEHSIIOIIMMCS YCIOBHSIM KU3HU B
CollMyMe, a TakKe JIJIsl POJOJIKEHUSI 00YUEeHHsI B OpraHU3alMsIX MPOPECCHOHATBHOTO
00pa3oBaHus, B KOTOPBIX XUMHUS SIBJISIETCS] OJTHOM M3 TPUOPUTETHBIX JUCIUILINH.

B nporpamMmMe nmo XxuMuu Ha3HA4YEHHE NPEIMETa «XUMHUSD» TOJydaeT MOAPOOHYIO
UHTEPIIPETAIMI0 B COOTBETCTBUM C OCHOBoMoJararomumu nojoxenusimu ®IroC COO
0 B3aMMOOOYCJIOBJICHHOCTH IIeJIeH, Coep KaHus, pe3yJbTaToB 00yUeHUs U TpeOOBaHMI
K YPOBHIO TOJTOTOBKH BBIMYCKHUKOB. CBUIETEIHCTBOM TOMY SIBISIIOTCS CIIEIYIOIINE
BBITIOJTHSIEMBIE TIPOTPAMMO 110 XUMHUH (PYHKITUU:

e HMHQOPMAIIMOHHO-METOAMYECKAsl,  peanu3alus  KOTOpOoH  oOecrieunBacT
MOJIyYCHHE TPEACTaBICHUS O IENAX, COJACepKaHUU, OOIeH CTpaTeruu
oOydeHMsi, BOCIIMTAHMS M Pa3BUTHA OOYYAIOIIUXCS CPEACTBAMH TIPEIMETA,
U3y4aeMoro B paMKax KOHKPETHOTO MPOQUIIS;

e OpraHU3allMOHHO-TUIAHUPYIONIAsi, KOTOpas MNpelycMaTpUBaeT OMpeeSICHHE:
OPUHIUIIOB CTPYKTYPUPOBAHMSI U MOCIEIOBATEIBHOCTH HM3Yy4YEHHUS Y4EOHOTO
Marepuasna, KOJMYECTBEHHBIX M KAU€CTBEHHBIX €ro XapaKTepUCTHK; MOAXOA0B
K (GOpPMHUPOBAHUIO  COJAEPKATETLHONM  OCHOBBI ~ KOHTPOJII UM OICHKHU
o0pa3oBaTeIbHBIX JOCTIKCHHUM 00YyJarOIIMXCs B paMKax UTOTOBOM aTTECTaIliu
B (popMe eIMHOTr0 roCyIapCTBEHHOTO AK3aMeHa M0 XUMHUH.

[Tporpamma mJis yriyOn€HHOTO U3YICHUS XUMUH:



e YCTAaHABJIMBAET MHBAPUAHTHOE MPEAMETHOE COJepkKaHUe, 00s3aTeIbHOE IS
M3YUYCHHUSI B paMKax OTACNIbHBIX Mpoduiiel, nmpeaycMaTpuBaeT pacrnpeiesieHue
U CTPYKTYpUpOBaHUE €ro IO KiaccaMm, OCHOBHBIM COJEpP>KaTeIbHBIM
JUHUAM/pa3aenaM Kypca;

e AT MPUMEPHOE paclpeliesieHHe Y4yeOHOTO BPEMEHU, PEKOMEHAYEeMOTro IS
U3YUYEHUS OTJEIbHBIX TEM;

e TpeajiaraeT MPUMEPHYIO TOCIIEI0OBATEIBHOCTh U3YUEHHsI YUeOHOro MaTepuaia
C y4€TOM JIOTMKU TMOCTPOEHUS Kypca, BHYTPUIIPEAMETHBIX U MEKIPEIMETHBIX
CBSA3€EH;

e AT METOAMYECKYI0 WMHTEPIIPETAllUIO Iejed W 3ajJa4 U3ydyeHUs MpeaMeTa Ha
yrayoJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CHUCTEME
cpeaHero  o0miero  oOpa3oBaHUs,  COJAEPKATEIBHOM  XapaKTEPUCTUKHU
IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUSI OCHOBHOW 00pa30BaTeIbHOM IPOrpaMMBbl
cpeaHero  oOmero  obpa3oBaHus ~ (JIMUHOCTHBIX,  METaNpPEIMETHBIX,
MPEAMETHBIX), a TaKkKe C YYETOM OCHOBHBIX BHJOB Y4€OHO-TIO3HABATEIIHHBIX
NEeWCTBHM 00yJaroerocs Mo OCBOCHUIO COJICpKaHusI TIPeIMETa.

[To BceM Ha3BaHHBIM TO3WMIMSAM B TIPOrpaMMe IO XHUMHUU TPEAyCMOTpPEHA
IPEEMCTBEHHOCTh C 00yUYeHHEM XUMUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHus. 3a
npeleaMyd yCTaHOBJIEHHON NPOrpaMMON MO XMMHHM 00s3aTeNIbHON (MHBApUAHTHOM)
COCTAaBIIAIONICH CcoJepKaHusl y4eOHOro mnpeamera «XUMHUS» OCTAETCS BO3MOMXKHOCTD
BbIOOpa €ro BapHaTHUBHOM COCTaBJSIONIEH, KOTOpas [OJDKHA OIpPEAeNsiTbes B
COOTBETCTBHHM C HAIpPaBJICHUEM KOHKPETHOTO Mpoduiis 00yyeHus!.

B cootBercTBUU ¢ KOHUENTyanbHbIMU NoJIokeHUsIMU PI'OC COO o HazHaueHUU
IpeaMEeTOB 0a30BOTO M YyriayOJEHHOTO ypoBHEH B cucteMe auddepeHIIMpoBaHHOTO
0o0y4eHHUs Ha ypOBHE CPEIHETO OOIIero o0pa3oBaHUs XUMHUs Ha YPOBHE yriayOJIEHHOTO
W3YYCHHs] HAMpaBICH HA pPEaU3alMI0 MPEEeMCTBEHHOCTH C TMOCIEAYIONIMM 3TaroM
NOJIYYeHUS XUMHUYECKOTO O00pa3oBaHUs B paMKaxX M3YYECHHs  CIEIHAIbHBIX
€CTECTBEHHO-HAYYHBIX M XUMHYECKUX JUCIUIUIMH B By3aX W OPraHU3AIMSAX CPEIHETO
nmpodecCHOHAILHOTO oOpa3oBaHus. B 3Toi CBsA3M H3ydeHHE TNpeaMeTa «XUMUS»
OPHUEHTUPOBAHO TMPEUMYIIECTBEHHO HA PACIHIMPEHUE U YriIyOJIeHHEe TEOPETHUYECKOU H
MPAKTUYECKON TMOJATOTOBKH OOYy4YalOmMUXCs, BBIOPABIIUX OMpPEACIEHHBIN MPOdUIh
oOydeHHsl, B TOM YHCII€ C TEPCIEKTUBON MOCIEAYIOMIETO TMOTYyYeHUS XUMHUYECKOTO
oOpa3oBaHus B OpraHu3anusax MpodeccHoHaIbHOTO oOpazoBaHus. Hapsiay ¢ »Tum, B
ceere TpeboBanuit ®I'OC COO k miIaHupyeMbIM pe3ysibTaTaM OCBOEHUS (eliepaibHOi
o0pa3oBaTeIbHOM TPOrPaMMBbI CPEIHEr0 OOIIero oO0pa3oBaHUS H3yYCHHE NpeIMeTa
«XuUMUS» OPUSHTHPOBAHO TAKXKE HA PEIICHHWE 3aJad BOCMUTAHUS W COIHAIBHOTO
pasBuTHs oOydJarommxcs, Ha (OPMHUPOBAHUE Y HUX OONICHMHTEIUICKTYAIbHBIX YMEHHH,
YMEHHUI palMoHaIW3alluk y4eOHOTO TpyJa W OO0OOIEHHBIX CHOCOOOB JAEATEIHLHOCTH,
MMEIOIINX MEKIUCIUILTMHAPHBINA, HAIIPEIMETHBIN XapaKTep.



CocrapnstoniuMu - nipeaMeTa «XUMHUS» Ha YpOBHE YriayOJIEHHOTO U3Yy4YeHUs
ABJISIIOTCS  yIUIyOn€HHBIE Kypchl — «Opranudeckas xumusi» u  «OOmas
Heopranudeckas xumusi». [Ipu ompeaeneHUU MOAXOI0B K OTOOPY U CTPYKTYpHOM
OpraHU3alMy COJIEP’KAHUSI ATUX KYpPCOB B MPOTrpaMme MO XMMHUHU 32 OCHOBY MPHUHSTHI
nosioxkenust PI'OC COO o paznuuusix 6a30BOro U yriyOolnEHHOrO ypOBHEH H3YyUEHUS
npeaMeTa.

OcHoBY conepxkaHusi KypcoB «Opranumdeckas xumus» u «OO0mas u
HEOpPraHU4YecKass XUMHsS» COCTABJISICT COBOKYIMHOCTh MPEAMETHBIX 3HAHUM U yMEHUH,
OTHOCSIIIIMXCS K 0230BOMY YPOBHIO U3YUYEHUS MPEIMETa. ITa CUCTEMa 3HaHUM MoJydaeT
ONpPeAEeIEHHOE TEOPETUUECKOE JIOMOJHEHUE, TMO3BOJISIIONIEE OCO3HAHHO OCBOUTH
CYyIlIeCTBEHHO OombIuii 00bEéM (akTorornueckoro marepuana. Tak, Ha yriayOaéHHOM
YpOBHE HM3Y4YEHHUS MpeaMeTa obecredeHa BO3MOXKHOCTh 3HAUYUTEIBHOTO YBEIUYCHUS
00béMa 3HAHUNW O XMMHUYECKUX DJIEMEHTaX W CBOMCTBAX MX COCAMHEHUN HA OCHOBE
pacuIMpeHus U yriayOJeHus MpeCTaBICHU O CTPOCHHUH BEIIECTBA, XMMUYECKOU CBSI3U
U 3aKOHOMEPHOCTSX TMPOTEKAHUs PEaKIUi, pPacCMaTPUBAEMbIX C TOUYKH 3pECHUS
XUMUYECKOW KHUHETUKH W TEPMOJAMHAMUKHU. M3ydeHHe Mepuoauyeckoro 3akoHa U
[lepuoanyeckoil CUCTEMBI XUMHUUYECKHUX DJJEMEHTOB Oa3upyeTcss Ha COBPEMEHHBIX
KBAaHTOBOMEXAaHWYECKUX TIPEJCTABICHUAX O CTPOCHHU aToMa. XHUMHUYECKas CBsI3b
OOBSICHAETCS C TOYKH 3PEHHUS DHEPreTUYECKUX H3MEHEHUH mnpu e€ o0pa3oBaHUU H
pa3pyllieHuu, a TaKkKe ¢ TOYKH 3peHUs] MeXaHU3MOB e€ oOpazoBanus. M3yueHue TUMIOB
peakuuii JomofiHsAeTcs (QOPMUPOBAHUEM TMPEACTABICHUNA 00 AIEKTPOXUMHUYECKUX
npoleccax M JIEKTPOJIM3€ PacIylaBOB U PAacTBOPOB BeHIECTB. B Kypce opranumdeckoi
XUMHH TIPU PACCMOTPEHUH PEAKIIMOHHOM CITIOCOOHOCTH COEAMHEHHM yaemnseTcs ocoboe
BHUMAaHHUE BOIpPOcaM 00 AJIEKTPOHHBIX 3 (deKTax, 0 B3aMMHOM BJIUSHUU aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PEaKIUil.

Oco0oe 3HaueHNEe MMEET TO, YTO Ha COJAEpPNKAHUE KYpCOB XMMHUHU YTIIYOJIEHHOTO
YPOBHSI M3YYEHHS ISl KJIACCOB OIpeAeN€HHOro mpoduis (IIaBHBIM 00pa3oM Ha UX
CTPYKTYpY H XapakTep JONOJHCHUH K OOmeld CHUCTeMe IPEeAMETHBIX 3HAHHK)
OKa3bIBAIOT BIIUSIHUE CMEKHbIE MpeaMeThl. Tak, Hampumep, B COAECPKAHUMU IpeaMeTra
JUISE  KJIACCOB  XMMHUKO-(pu3nueckoro mnpoduias OoJbIIoe 3HAYeHHE OyAyT HMETh
AJIEMEHTHI Y4eOHOro MaTepuana mo odmiedt xumun. [Ipu n3yyenuun npeamera B JaHHOM
Clly4ae akIeHT OyJeT clieJlaH Ha OOIIHOCTh METOJOB MO3HAHMS, OOIIHOCTh 3aKOHOB H
TEOpHUl B XUMUH U B (U3UKE: aTOMHO-MOJIEKYJISIpHAsi TEOPUs (MOJIEKYJIIpHasi TEOpUs B
¢u3nKe), 3aKOHBI COXPAaHGHHWS MAaCChl W DJHEPrUH, 3aKOHBl TEPMOJMHAMUKH,
AIEKTPOJIN3a, MPEACTABICHUS O CTPOCHUU BEILIECTB U APYTOE.

B To e Bpemsi B coliepKaHUU MpeAMETa JJIsl KJIACCOB XUMHKO-OMOJIOTHYECKOTrO
npoduis OoNbIINK yIEeTbHBIN Bec OyaeT UMETh OpraHuveckas Xxumus. B aTom cimydae
MPEJOCTABISIETCA  BO3MOXHOCTh  JUIsi  OoJiee  OOCTOSITENIBHOTO  PacCMOTPEHUS
XUMUYECKOW OpraHu3alMy KIETKM Kak OMOJIOTMYECKOW CUCTEMBI, B COCTaB KOTOpPOM
BXOJISIT, K IPUMEPY, TAKUE CTPYKTYPHbIE KOMIIOHEHTHI, KaK JUIUAbL, OCJIKH, YTIE€BOIbI,



HYKJICMHOBBIE KHUCJIOTBI W apyrue. [lpm 3TOM 3HaHHS O COCTaBE€ W CBOMCTBAax
MPEJICTABUTENIEN OCHOBHBIX KJIACCOB OPraHMYECKUX BEHIECTB CIIYKAT OCHOBOM ISt
M3YUYEHUSI CYIIHOCTHU MPOIECCOB (POTOCHUHTE3A, IbIXaHHUs, TUIIICBAPEHUS.

B nnane QopmupoBaHUST OCHOB HAy4HOTO MHUPOBO33PEHUS, OCBOCHHS
oOIlleHaYyYHbIX METOJOB IO3HAHUS W OIbITA MPAKTUYECKOTO MPUMEHEHUS HayUHBIX
3HAHMM H3ydeHHue npeamera «XUMHS» Ha YIUIYOJIEHHOM YpOBHE OCHOBaHO Ha
MEXKIIPEIMETHBIX CBS3SIX C YUEOHBIMU IIPEAMETAMHU, BXOJISIIUMHU B COCTaB MPEIMETHBIX
obnacteit «EcTecTBeHHO-HayuHbIe TpeaAMEThI», «MaTtemaTuka W HUHPOPMATHKA» U
«Pycckuil A3bIK U JIATEPATYPaAX.

[Ipu u3ydenum ydeOHOro mpeamera «XHUMHS» Ha YIIIYOJIEHHOM YpOBHE TakxKe,
KaK Ha ypOBHE OCHOBHOTO U CpeIHEro odiiero oopa3zoBanusi (Ha 06a30BOM YPOBHE),
3a/1a4eil MEepPBOCTEIIEHHOW 3HAYMMOCTH SIBIISIETCS (POPMHPOBAHHE OCHOB HAYKU XUMUU
KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUECKOMN JEeITeIbHOCTH YeJIOBEeKa U
OJIHOTO M3 KOMIIOHECHTOB MUPOBOU KYJIbTYpbl. Pelienne 3To 3a1aun Ha yriryOJIEHHOM
YpOBHE U3YYEHHUS TTpeaAMETA PEAIoIaracT peaan3alnio TaKuX 1ejieu, Kak:

e (¢opMupoBaHUE TPEJCTABICHHN: O MaTEepUAIBLHOM  E€IWHCTBE MU,
3aKOHOMEPHOCTSAX M IO3HABAEMOCTH SBJIECHUM MPUPOABI, O MECTE XUMHUU B
CHUCTEME €CTECTBEHHBIX HayK M €€ BeAYIeH pojii B 00ECIIEYeHUH YCTOMYUBOTO
pa3BUTHSI  YEJIOBEUECTBA: B pEHICHWH  NOpo0JeM  DKOJOTUYECKOM,
DHEPreTUYECKON W THIIEBONW 0€30MMacHOCTH, B Pa3BUTHUH MEIUIIMHBI, CO3aHUU
HOBBIX MAaTE€pUAJIOB, HOBBIX HCTOYHHUKOB DHEPrud, B 0OeCIeYeHUU
palMoOHAIBLHOTO TPUPOJIONOIB30BaHMA, B (POPMHUPOBAHUU MHPOBO33PEHUS U
oOmie KyJabTyphl YeJOBEKa, a TaKXe OJKOJOTHMUYEeCKH O0OOCHOBAHHOTO
OTHOIIIEHHUS K CBOEMY 3/I0pPOBBIO ¥ IPUPOJTHOM Cpeie;

e OCBOCHHE CHUCTEMBI 3HAHMHU, JEKAIIMX B OCHOBE XMMHUYECKOM COCTaBIISIONICH
€CTEeCTBCHHO-HAYUYHON KapTUHBI MUpa: (yHIaMEHTAJIBHBIX MTOHATHH, 3aKOHOB U
TEOpUN XHUMHUHU, COBPEMEHHBIX MPEACTABJICHUNA O CTPOCHUHU BEIIECTBa Ha
pa3HBIX YPOBHSIX — ATOMHOM, HWOHHO-MOJICKYJISIPHOM, HAaJIMOJIEKYJISIPHOM, O
TEPMOAUHAMHUYECKUX M  KHHETHYECKUX 3aKOHOMEPHOCTAX IPOTCKAHUSA
XUMHUYECKUX PEAKIHH, O XMMHUYECKOM PAaBHOBECUH, PACTBOPAX M JUCIECPCHBIX
cuctemax, 00 oOIIMX HAYyYHBIX MPUHIIUIIAX XUMUYECKOTO TTPOU3BOICTBA;

e (¢opmupoBaHue y 00yUJaIOIMMUXCSI OCO3HAHHOTO TOHMMAaHHUS BOCTPEOOBAHHOCTH
CHUCTEMHBIX XUMHYECCKUX 3HAHHUU JIJIs1 OOBSICHEHHUS KIFOUYEBBIX HUISH U MPoOIeM
COBPEMEHHOM XHUMHH, Il OOBSCHEHUS U TPOTHO3UPOBAHUS SBJICHUH,
UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOJY; IPAaMOTHOTO PEIICHUS MpoOJeM,
CBSI3aHHBIX C XUMHEHW, MPOTHO3UPOBAHMS, aHAINW3a W OLEHKHA C MO3UIUN
AKOJIOTHYECKON O€30MacHOCTH TOCIEJCTBUN OBITOBOW W TIPOW3BOJICTBEHHOU
NEeSITEIbHOCTA  YEJIOBEKAa, CBSI3aHHOM C XUMMYECKHM MPOU3BOJCTBOM,
HCTIOJIb30BaHUEM M TIepepab0TKO BEIIECTB;



yriayOsaeHue NpeCcTaBIeHUH 0 HayYHbIX METO/IaX MO3HAHUS, HEOOXOAUMBIX JJIs
NpUOOPETEHHUS] YMEHH OPUEHTHPOBATHCS B MHUPE BEHIECTB M OOBSCHEHUS
XUMUYECKUX SIBJICHHW, HMEIOIUX MECTO B MNPHUPOAE, B IPAKTHYECKOU
NEATEIIBHOCTU U ITOBCETHEBHOM KU3HH.

B mnane peanuzanuy mepBOOYEPEAHBIX BOCIIMTATENBHBIX M PAa3BUBAIONINX (PYHKIIUN
LEJIOCTHOM CHUCTEMBbl CpeaHero oOmero oOpa3oBaHUs NIpU HU3YYEHUH TMpeaMeTa
«XHUMHS» HA YTIIYOJIEHHOM YpOBHE 0COOYIO aKTYalbHOCTbh MPUOOPETAIOT TAKUE LEIH U
3a]a4M, KaK:

BOCIIUTaHUE YOSKJIEHHOCTH B MTO3HABAEMOCTHU SIBIICHUN TIPUPOIBI, YBAKCHHS K
TIPOIIECCY TBOPUYECTBA B 00JIACTH TCOPETUICCKUX U IPUKIAJTHBIX UCCIICTIOBAHUN
B XUMHH, (OPMHUPOBAHNE MHUPOBO33PCHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKHU;

pa3BUTHE MOTHBAIMM K OOYYCHWI0O U T[IO3HAHWIO, CIIOCOOHOCTEH K
CaMOKOHTPOJIFO ¥ CaMOBOCITUTAHUIO Ha OCHOBE YCBOCHHUS OOIIEYCIIOBEYCCKHUX
LICHHOCTEH;

pa3BHTHE TO03HABATEIBHBIX HWHTEPECOB, HMHTC/UICKTYaJIbHBIX W TBOPYECKUX
criocoOHOcTe  oOydaromuxcs, (OpPMHUPOBAHHUE Y HHUX CO3HATEIHHOTO
OTHOIIICHHS K CaMOOOPa30BaHMIO U HEMIPEPHIBHOMY 00Pa30BaHUIO KaK YCIOBHIO
YCIEMHON  MpOQeCcCUOHATBHON u OOIIIECTBEHHON  JesATEIbHOCTH,
OTBETCTBEHHOT'O OTHOIIEHHUSI K CBOEMY 370POBBIO M MOTPEOHOCTU B 3/I0POBOM
oOpa3ze XKU3HH,

dbopMHUpOBaHUE YMEHUW M HABBIKOB Pa3yMHOI0 MPHUPOJOINOJIH30BAHUS,
pa3BUTHE SKOJOTUYECKON KyJIbTYypbl, NMPUOOPETEHHE ONbITa OOIIECTBEHHO-
IIOJIC3HOM DKOJIOTHYECKOU NEeATEIILHOCTH.

OOmiee YMCIIO YacoB, MPENYCMOTPEHHBIX ISl U3YYEHUS XHMUHM Ha YriayOJICeHHOM
YpOBHE cpenHero obmiero obpaszoBaHus, coctaBiser 204 gacos: B 10 kmacce — 102
yaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HeEmI0).












IV.IOYPOUYHOE IVIAHUPOBAHHUE YYEBHOI'O IIPEJMETA

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne ara undposbie
Tema ypoka Konrpoabubie | IlpakTuuyeckue A op
n/n Bcero u3yuyeHusi | odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
1 Atom. CocTaB aTOMHBIX SITIED. 1 bubmmoreka [IOK
XUMUYECKUH 31eMeHT. M30Tombl https://m.edsoo.ru/59c112ee
9 CrpoeHue 3JIeKTPOHHBIX 000JI049eK 1 bubnnorexa [JOK
aTOMOB, KBAaHTOBBIC YHCJIa https://m.edsoo.ru/b4d9fffa
3 Knaccudukanus xuMmuaeckux 1 bubmuorexa [JOK
3JIEMEHTOB (S-, P-, d-, f-3memMenThI) https://m.edsoo.ru/61294af9
4 Pacnipenenenne 3neKkTpoHOB 1O 1 bubnuoreka [IOK
ATOMHBIM OpPOUTAISIM https://m.edsoo.ru/f5f750fe
DneKTpOHHbIE KOH(UTYpalli aTOMOB
P Puryp bu6mmoreka [IOK
5 AJIEMEHTOB B OCHOBHOM U 1
. https://m.edso0.ru/8149e846
BO30YXIEHHOM COCTOSTHUU
5 DIeKTPOHHBIC KOH(PUTYpAITUX HOHOB. 1 bubnuoreka [JOK
DIIEKTPOOTPUIIATEILHOCTD https://m.edsoo.ru/a0764b24
[Tepuonnueckuii 3aKOH U
[leproauueckasi cucteMa XUMHUYECKUX
bubmuoreka [JOK
7 snementoB JI. 1. Menpaeneena, cBs3b C 1
N . https://m.edso0.ru/16957c01
COBPEMEHHOU Teopuei CTpOCHHUS
aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
3 XUMHYECKUX DJIEMEHTOB U 00pa3yeMbIX 1 bubnunoreka [JOK

VMU IIPOCTBIX U CJIOXKHBIX BEIIECTB 110
rpymmnam u rnepuojam

https://m.edsoo.ru/f8468927
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https://m.edsoo.ru/16957c01
https://m.edsoo.ru/f8468927

CucreMarusanuys u 0000LIeHUE 3HAHUN

bubmuoreka [JOK

o 10 TEME https://m.edsoo.ru/8fad2942
Bunnl xumuueckoil cBa3u. MexaHu3MEl
00pa30BaHUs KOBAJICHTHOU CBSI3H. bubnuorexa [JOK

10
Boaoponnas cBsi3b. https://m.edsoo.ru/5a8072af
MexMOoIeKyIsIpHbIE B3aUMOICHCTBUS
BaneHTHOCTH 1 BaJI€eHTHBIE

11 BO3MOYKHOCTH aTOMOB. CBSI3b bu6mmoreka [IOK
3JEKTPOHHOM CTPYKTYPBI MOJIEKYI C UX https://m.edsoo.ru/3d2ca093
TEOMETPUUECKUM CTPOSCHUEM

12 [IpencraBneHuss 0 KOMIUIEKCHBIX bubnuoreka [IOK
COEIMHEHUSIX: COCTaB M HOMEHKJIaTypa https://m.edso0.ru/8c66b12a
BemectBa MoJieKynsipHOTO 1

13 HEMOJIEKYJISIPHOTO CTpOEHUS. THIbI bubnuoreka [IOK
KPHUCTAJUIMYECKUX PEIIETOK U CBOMCTBA https://m.edso0.ru/e167635b
BEILIECTB
[TonaTHE O AMCIIEPCHBIX CHCTEMAX.

14 [IpencraBneHue o KOJUIOMIHBIX bubnnorexa [IOK

https://m.edsoo.ru/da2c70e4

pacTBopax
HctrHHBIE paCTBOPBI: HACBIILIEHHBIE U

15 HEHACHIIIIEHHBIC, PACTBOPUMOCTbD. bubmmorexa [IOK

https://m.edsoo.ru/e9ccdd8d

Kpucrannorugpatst

16 CriocoObI BeIpaKeHUSI KOHIIEHTPAIIUU bubnnoreka [JOK
pacTBOpPOB https://m.edso0.ru/328e653a
Pemrenue 3aau ¢ ucnoyib30BaHUEM

17 MOHATHH "MaccoBas A0 bu6mmoreka [JOK

pacTBOpEHHOrO BelecTBa", "MospHas
KOHLIEHTpauus"

https://m.edsoo.ru/785e0ab4
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18 Knaccugukanus 1 HOMEHKIaTypa bubmmoreka [IOK
HEOPraHUYECKHUX BEIECTB https://m.edsoo.ru/bf9e108d

19 Cucremaru3zanus 1 0000IIeHUE 3HAHUMA bubnuorexa [JOK
10 TEME https://m.edsoo.ru/8d2c6a3a
KonTtposnsHast paboTa mo Temam
"Crpoenue atoma. [leproauueckuii

20 3akoH u [lepuoanueckas cucrema bubnuorexa [JOK
XUMHUYECKUX AemeHToB /. 1. https://m.edso0.ru/70a60aa4
MenneneeBa", "CtpoeHue BenecTna.
Mnuoroo0Opasue Bemiect"
Krnaccudukarus XHMHYECKUX peaKIni
B HEOPTaHMYECKOW U OPraHUYECKON

21 XUMHH. 3aKOH COXPAHEHUS MacChl bubmuorexa [JOK
BEIIECTB; 3aKOH COXPAHEHHUS U https://m.edso0.ru/6335cdd2
MIPEeBPALEHUS SHEPTUU TTPU
XUMHUYECKUX PEaKIHIX
TennoBsie 3 HEKTHI XUMUYECKUX

22 peaknuii. TepMoXuMUIecKue bubmorexa HOK

https://m.edsoo.ru/d1db86da

ypaBHEHUS
Boruncnenus no ypaBHEHUSIM

23 XUMHUYECKUX PEAKIUN 1 Eubmorexa HOK

https://m.edso0.ru/87b13954

TEPMOXHUMHYECKUM yPaBHEHUSIM
CKopoCTh XMMUYECKOH peaKiuu, eé

24 3aBUCHMOCTB OT Pa3JIMYHBIX (DAKTOPOB.
Karanu3 u xatanuszatopsl

25 I'oMoreHHbIe U TeTepOreHHbIE PEaKIIuN

26 IIpaktuyeckas padora Ne 1 o reme bubnuoreka [IOK

"BausiHue pa3nuyHbIX (aKTOpPOB Ha

https://m.edsoo.ru/1facaldl
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CKOPOCTh XUMHUYECKOH peakiuu"

OO6patumbie 1 HEOOpPATUMBIEC PEAKIINH.

bubmuoreka [JOK

27
XHWMHUYECKOE PaBHOBECUE https://m.edso0.ru/30952f9b
[IpakTtuyeckas padora Ne 2 o reme
28 "Bnusiare pa3nuvHbIX (aKTOPOB HA brbamorexa LOK
P P " https://m.edsoo.ru/3bf34e17
MTOJIOKCHUE XHMHYECKOTO PABHOBECHS
DIEKTPOIIUTHYUECKAS JUCCOLIHALIHSL.
29 CI/IJ‘IBHII))IC U ciia0ble ageKT (I)IJ'II/I;II)I bubnmorera [TOK
P ) https://m.edsoo.ru/5f766bdf
Crenelp qucConuanum
HNonnoe nponssenenmne Boasl. Cpega
30 BOJIHBIX :CTBO (2)113 Bono 210 Hbfﬁ " bubmmorexa [TOK
g p POB. BONOpPOAL https://m.edso00.ru/3966cag89
nokasarens (pH) pactBopa
I'maponus coneit. Peakiuu,
31 MPOTEKAIOIINE B PACTBOPAX bubmmorexa [OK
P B P P https://m.edso0.ru/09d5a9bd
AIEKTPOJIUTOB
[IpakTruueckast pabota Ne 3 o Teme
32 "XHUMHYECKHE PEAKIIUHA B PACTBOPAX bubmmorexa [OK
P " P P https://m.edsoo.ru/2e3daeb0
AJIEKTPOJIUTOB
OKHUCIUTEIBHO-BOCCTAHOBUTEIILHEIE
33 eakuy. Baxnenime oKuciInTeaIn u bubmmorexa [JOK
PCATIUHH. https://m.eds00.ru/56226060
BOCCTaHOBUTEIIN
34 MeTo1 3IeKTPOHHOTO (JEKTOHHO- bubnnoreka [JOK
HOHHOTO) OaylaHca https://m.edsoo.ru/fb691387
35 DIIEKTPOIN3 PACTBOPOB U PACILIABOB bubnunoreka [JOK
BEIIIECTB https://m.edso0.ru/93fb97d2
36 Pemrenue 3amgau pa3aun4HbIX THIIOB bubmnorexa [IOK
AaTp https://m.edso0.ru/5a859d16
37 Pemrenue 3agau pa3auyHbIX TUIOB bu6mmoreka [JOK
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https://m.edsoo.ru/5afa265d

38 Cucremaru3zanus u 0000IIeHne 3HAaHUN bubmuorexa [IOK
1o Teme "XuMuueckue peakuun” https://m.edsoo0.ru/c161eb85

39 KonTtposnsHas paboTa o teme bubmmoreka [IOK
"Xumuueckue peakuun" https://m.edso0.ru/a8a0a930
ITonoxeHre HEMETAJJIOB B
[Teprouveckoii CUCTEME XUMUYIECKHX

40 anemenToB JI. 1. MenaeneeBa u bubmmorera [JOK

o https://m.edsoo.ru/8ca2dcad
0COOEHHOCTH CTPOEHHUS UX aTOMOB.
dusnveckue CBONCTBA HEMETAIIJIOB
AJTOTpOTIUS HEMETALIOB (Ha IpUMepe
41 KHCJIOpoJa, cepsl, hochopa u bubmorexa OK
PO, CCpBL, p https://m.edsoo.ru/ef92c91c
yTiiepoa)

42 Bonopon: nonydenne, puznyueckue u bubnuoreka [IOK
XUMHUUYECKHE CBOMCTBA. [ UIpuIbI https://m.edsoo.ru/0aa8f613
["ayiorensl: HaX0KICHHUE B MPUPO/IE,

43 crocoObl MoJTydeHus, PU3nIECKue u Bubmmorexa [JOK

yi s https://m.edso0.ru/4e223795
XUMHUYECKHE CBOMCTBA
l'anorenoBomopoasl. Baxunelue
44 KHACJIOPOACOAEPIKAIINE COEeqUHEHNS Eubmrorexa HOK
P P https://m.edso0.ru/6b3255e6
raJoreHOB
JlaGopaTopHbIE U TPOMBIIIICHHBIC

45 CHOCOOBI OTYYCHHSI TaJIOTECHOB. bubmuoreka [JOK
[IpumeHeHue rajJjoreHoB U Ux https://m.edso00.ru/6971aca4
COEJIMHEHU I
[IpakTuueckas pabota Ne 4. Pemenue

bu6mmoreka [JOK
46 AKCMEPUMEHTAJIbHBIX 3a7a4 10 TeMe

"["anoreHs!"

https://m.edsoo.ru/8b26fecd
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Kucnopon: naboparopHsie u
MIPOMBIIIJICHHBIC CHOC06BI MOJIy4CHU,

bubmuoreka [JOK

47
¢bu3nvecKue 1 XUMHYECKHE CBOICTBA. https://m.edsoo.ru/c8abc36a
O3o0H. [Ipumenenune kucaopoaa U 030Ha

bub6mmoreka [{OK
48 OKcHaBI U IIEPOKCUIBI
A p a https://m.edsoo.ru/5¢8816a0
49 Pemrenne 3amad pa3InyHbIX THIIOB bubmmorexa [TOK
p https://m.edsoo.ru/2b6d8b4b
Cepa: HaxOoXJIE€HUE B IPUPOJIE,
50 CH(I))CO6BI TIOJTyYEHUS ql))ml;mecme U bubmorexa HOK
i . https://m.edsoo.ru/46afael6
XUMHYECKHE CBOMCTBA
bu6moreka [IOK
51 CepoBoaopon, CyinbdOuIb!
POBOZIOPOZL, CYb(puA https://m.edso0.ru/7c875999
Kucnopoaconepxaliue coeIuHEHUS
52 cephl gco6eHHIz)cm CBOCTB CEpHOMU bubmorexa HOK
PPI- P https://m.edsoo.ru/8cfa2548
KHCJIOTEI
[IpakTrueckas padota Ne 5. Permenue

53 DKCIEPUMEHTANILHBIX 331324 110 TEME bubmorexa LOK

" P . f[ https://m.edsoo.ru/0afb05e4
Cepa u e€ coequHEeHUS
A30T: HAX0XKJACHUE B IPUPOJIC,

54 crocoObl MOJTyYeHus, PU3NIECKUe U bubnuoreka [JOK
XHUMHUYECKHE CBOMCTBAa. AMMUAK, https://m.edsoo.ru/badd2255
HUTPHUIBI
Kucnopoacoaepxaliyue coeIuHeHUs

P P . . bubmuoreka [JOK
55 azora. OCOOEHHOCTH CBOMCTB a30THOM
https://m.edsoo.ru/e2965afe
KHCJIOTBI
56 IIpumeHeHne a30Ta ¥ €ro COeIMHEHUI. bubnuorexa [IOK

A30THBIE y10OpeHus

https://m.edsoo.ru/129f5059
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docdop: HAXOKAECHUE B IPUPO/IE,
crnocoObl MOTy4eHUs1, PU3UIECKUE U

bubmuoreka [JOK

57
XxuMudeckue cBoiictsa. Dochuast u https://m.edsoo.ru/9a6b43ec
bochun
Oxcuasl docdopa,

58 ¢)OC¢)HO c(ci)) e(bxcz ne kuciotel. Cosn brbmmorexa LOK

peofiepaat ' https://m.edsoo.ru/c7a2d429
(dhochopHOIT KUCTOTHI

59 [Ipumenenue docdopa u ero bubnnorexa [JOK
coemuaeHnit. ochopHbie yrnoopeHus https://m.edsoo.ru/a218070a
[IpakTueckas padota Ne 6. Pemenue

bubmoreka [IOK
60 IKCIIEPUMEHTAIBHBIX 33134 TI0 TEME
https://m.edsoo0.ru/8175ac3f
"AzoT u pocdop u ux coeauHeHus"
VYriepoi: HaxoXKJIeHUE B IPUPOJIEL,

61 AJUTOTPOTTHBIE MOIU(PUKALINH; bubnuoreka [IOK
(bu3UYeCKre U XUMUYECKHUE CBOMCTBA, https://m.edsoo.ru/1eb19f9e
MIPUMEHEHHE
Oxkcun yraepona(ll), okcrnn

62 nepona(lV), yronsHas kucnora u eé€ bubmmorexa [TOK
YRIEpOR > I https://m.edsoo.ru/dba58adf
coJin

63 Pemenue 3aga4u pa3auvHBIX THIIOB bubmmorexa [TOK

AP https://m.eds00.ru/6029b609
Kpemuuii: HaxoxaeHue B IPUPOJIE,
64 CI'II)OCO6LI 0T eIfPI)I (1)1/131/12631(1?6 u bubmmorexa [IOK
yi s https://m.edso0.ru/143558ab
XUMHYECKUE CBOMCTBA

65 Oxcup kpemuusi(1V), kpemHueBas bubmuoreka [JOK
KHCIO0Ta, CUJIMKATHI https://m.edso00.ru/3170e7bl
[IpumeHeHre KpeMHUS U eTo bubmotera [JOK

66 P P https://m.edsoo.ru/393cdac0

coenuHeHnil. CTEKI0, ero nojay4yeHue,

https://m.edsoo.ru/5823cefb
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BUJBI CTCKJIA

67 Pemenne 3amaq pa3inyHbIX THIIOB bubmorexa LOK
At p https://m.edsoo0.ru/b624f801
68 Cucremaru3zanus 1 00001IeHUE 3HAHUM bubnuorexa [JOK
no teme "Hemeraminr" https://m.edsoo0.ru/6e864db5
69 KonTponsHas pabora no teme bubnuorexa [JOK
"Hemertannn!" https://m.edso0.ru/d0484c76
70 AHanu3 pe3ynbTaTOB KOHTPOJIBHOMN bubnuorexa [JOK
paboThHI, KOPPEKITUS OMIHOOK https://m.edso0.ru/2b7e9510
Tlonoxenne MeTaIOB B
[Teprouveckoi CUCTEME XUMHUYIECKHX
71 351eMeHTOB. OCOOEHHOCTH CTPOEHUS bubmmorexa [OK
) p https://m.edso0.ru/9839c16¢
AJIEKTPOHHBIX 000JIOUEK aTOMOB
METAILIOB
OO6mume ¢puznueckre CBOMCTBA
bu6mmoreka [IOK
72 MeTauioB. [I[puMeHeHHEe METAIIIOB B
https://m.edsoo.ru/51dac9d3
OBITY ¥ TEXHUKE
73 Cmuael MetaiioB. Koppo3ust bubnuoreka [JOK
METaJIJIOB https://m.edso0.ru/42b872e3
74 Pemrenne 3a1a4 pa3InyHbIX THIIOB bubmnorexa [IOK
AaTp https://m.edsoo.ru/e3de37b6
OJIEKTPOXUMHUUECKUI PSII HAIPSDKEHUI
75 MeTaHJI'jOB Oo61ue CHOIZJOI[GBI H(I;)J'I eHUS bubmmorexa [IOK
- o v https://m.edsoo.ru/94eb377a
METAILIOB
Oom1as xapakTepucTuka MetayuioB |A-
76 rpynns! [leproauueckoit cucTeMbl bubnuoreka [IOK

XUMHUUYECKUX AJIeMEHTOB. HaTpuit u
Kanuii: mony4denue, pusndeckue u

https://m.edsoo.ru/e12c26b3
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XUMHNUYCCKHEC CBOfICTBa, IMPUMCHCHUC
MPOCTHIX BCIICCTB U UX COGI[I/IHGHI/II;'I

O6mas xapakrepuctuka metayion |A-
rpynnsl [leproanyeckoi cucrteMbl
XUMHUUYECKUX JIEMEHTOB. Maruuii u

bub6mmoreka [{OK

" KaJIbIMIA: TIOJTy9eHUE, PU3NIECKUE U https://m.edsoo.ru/7c3e49c0
XUMUYECKHE CBOMCTBA, MPUMEHECHHE
MPOCTHIX BEIIECTB U UX COSAMHEHUN

78 JKEcTKOCTh BOJBI M CITIOCOOBI €& bubmmoreka [{OK
YCTpaHEHHUS https://m.edsoo.ru/c74bfae9

79 AIOMUHHN: TIOJTydeHue, Gu3ndeckue u bubmuorexa [JOK
XUMUYECKHE CBOWCTBA, IPUMEHEHHE https://m.edso0.ru/0e79b266
AmpoTepHbIe CBOWCTBA OKCHA U

80 TUJIPOKCHU/IA ATTFOMUHHS, bubnuoreka [IOK
TUPOKCOKOMIJIEKCHI ATFOMUHHUS, UX https://m.edsoo.ru/5d12d318
MIPUMEHEHHE

81 Pemenue 3aga4u pa3auvHBIX THIIOB
[Ipaktuueckas padota Ne 7. Permenue

82 AKCIEPUMEHTAJIbHBIX 33/1a4 10 TEMe bubmmorexa [JOK
" " https://m.edsoo.ru/27a4af43

Mertasibl TJIaBHBIX TOATPYIII

OO11as XxapakTepUCTUKA METANIOB

83 no6ounsIx noarpynn (b-rpymm) bubnunoreka [JOK
[Teproanueckoi CUCTEMbI XUMHUYECKHUX https://m.edso0.ru/610d7431
JJIEMEHTOB
du3nyeckrue 1 XMMUUYECKHE CBOMCTBA

84 XpOMa U €ro COeAMHEHUH, UX bubmmorexa [IOK

https://m.edsoo.ru/9911bef3

MIPUMEHECHHE

85 Baxknelimue coelMHEHNsT Maprasia. bubnuoreka [IOK
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[Tepmanranar kanus, ero
OKHUCJINTEIbHBIC CBOMCTBA

https://m.edso0.ru/039d69c8

duznueckre U XUMHUYECKUE CBOUCTBA

bub6mmoreka [{OK

86 JKelesa u ero coeanHennil. Ilomyuenue
A ya https://m.edsoo.ru/1b7f8741
Y PUMEHEHHUE CIIAaBOB XKeje3a
dusuyeckue U XUMHUYECKUE CBOMCTBA
87 MEIN U €€ COeNUHEHNH, UX bubnmorexa LHOK
’ https://m.edsoo.ru/2bc0f954
MIPUMEHEHUE
dusnyeckue U XUMHUECKHE CBOMCTBA
88 IIUHKA ¥ €T0 COSAMHCHUM, NX bu6moreka [IOK
puUMEHEHHE. [ MAPOKCOKOMITIIEKCHI https://m.edsoo.ru/b1f2beal
LIUHKA
[IpakTueckas padota Ne 8. Pemenue
bubmoreka [IOK
89 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME
" " https://m.edsoo.ru/a6e352ea
Metasibl TOGOYHBIX TTOATPYIIT
90 Pemrenue 3amay pa3InuHbIX THIIOB bubmorexa LOK
P https://m.edsoo.ru/a8b83d83
O00011IeHNE U CUCTEMATH3ALIUS
91 M3YUYEHHOTO MaTepHaa o TEME bubmnorexa [IOK
" Vi " P https://m.edsoo.ru/e91fe975
Mertaimisl
92 KonTtponpHas padoTa o treme bubnuoreka [JOK
"Metannb!" https://m.edsoo.ru/83f63ea3
93 AHanu3 pe3ynbTaTOB KOHTPOJIbHOMN bubnnoreka [JOK
paboThI, KOPPEKITUS OMHOOK https://m.edsoo.ru/9ebff2fd
Ponp xuMuu B o0ecIieueHuN
94 YCTOMUYMBOTO pa3BUTHUS YEIOBEUECTBA. bu6mmoreka [JOK

Ilonsatue o HAaYYHBIX MCTOIax
HUCCICOIOBaHUA BEUICCTB

https://m.edsoo.ru/080felf0
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Hayunble IpuHIKIIBI OpraHUu3anyu
XMMHUYECKOTO ITPOU3BOJCTBA.

bubmuoreka [JOK

95 1
[IpombliieHHBIE CIOCOOBI TIOJTYUEHUS https://m.edsoo.ru/2e45a44f
BaKHEUIINX BEIIECTB
XHUMHUYECKOE 3arpsi3HEHUE
96 OKpYXKaIOIIel CPe/Ibl U ero 1 bubmorexa HOK
PYXAIOTIeH cpel https://m.edsoo.ru/9f11bf51
MTOCIIC/ICTBUS
97 XUMHUS U 3I0POBBE YEIOBEKA. 1 bubnnorexa [JOK
JlekapcTBEHHBIE CpeICTBA https://m.eds00.ru/a6552721
98 Xumus nmumy. Poss xumun B 1 bu6moreka [IOK
o0ecrieueHnn MAIIEBON 0€30IIaCHOCTH https://m.edsoo.ru/1f7b5bd2
99 KocMmernueckue u nappromepHbie 1 bubnuoreka [IOK
cpeacTBa. beitoBas xuMus https://m.edsoo.ru/da42d5a9
XuMUs B CTPOUTENIbCTBE. BaxkHelue
100 CTPOUTEIILHBIE i KOHCT HOHHBIE 1 bubmorexa IOK
P 208 https://m.eds00.ru/61e69003
MaTepuabl
XuUMUS B CEITBCKOM XO35IMCTBE.
101 Oprannyeckue U MHHEPaIbHbIC 1 bubmorera [JOK
P P https://m.edsoo.ru/fd39587d
ynoOpeHus
CucreMaru3anus 1 0000IIeHNE 3HAHUI bubnuoreka [JOK
102 1
10 TeMe https://m.edso0.ru/db979c70
OBILIEE KOJIMYECTBO YACOB I1O 102

I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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