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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOIO o0OIIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeIbHON IPOrpaMMbl OCHOBHOTO OOIIIEro 00pa3oBaHusl, MPEICTABICHHbIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepasbHON paboyeil mporpamMmbl
BOCITUTAHUS U C YUYETOM KOHIICIIIIUN MPEMOAaBaHusI YIeOHOTO MpeaMeTa « XuMUsD»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM [Oa€T MPEJCTaBICHUE O LENsAX, OOIlIeH cTpaTeruu
oOy4eHHMs, BOCHHTAHHS M pPAa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4eOHOIro
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peaMETHOE CoJiepKaHue,
npeaycMaTpUBaET paclpeielieHue €ero Mo KiaccamM W CTPYKTYPUPOBAHUE 10
pa3denaM M TeMaM IMPOrpaMMbl MO XUMHH, OMPEAENSIET KOJIUYECTBEHHBIE H
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJIEAOBAaTEIbHOCTh HM3YYEHHUS] XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW O00ydYarolmuxcsi, OMNpeaeNseT BO3MOXKHOCTH IMpeaMmeTa U
peanu3anuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOINETO 0Opa30BaHMS, a TaKKe TPEOOBaHUN K
pe3yabTaraM o0y4YeHUs] XUMUU Ha YPOBHE 1ieJiel N3y4eHUs MPeAMETa U OCHOBHBIX
BUJIOB Y4E€OHO-IO3HABATEILHOM JEATENbHOCTU OOYYalolierocs IO OCBOCHUIO
y4e0HOTO COJIepKaHUSI.

3HaHMEe XWMHH CIY)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
0o0yyJaroierocsi, ero MpeACTaBICHUN O MAaTEPUAIHHOM E€IUHCTBE MHUPA, BAKHYIO
pOJIb UTPAOT (POpPMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIIPEBPAILICHUSIIX
SHEPrUU U 00 DBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
mpo0eM YCTOMYMBOTO PA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, JSHEPTETHUECKOM,
MUIIEBOM M KOJIOTUYECKON O€30MaCHOCTH, TPOOJIEM 3IPaBOOXPAHCHHUSI.

N3yuenue xumun:

CIIOCOOCTBYET  pealiv3alldd  BO3MOXXHOCTEH  JJI1  CaMOpa3BUTUSI U
dbopMHUpOBaHUS KYJIbTYpPhI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATEHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUpOBAHWE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
OOy4JaromMxcsi, HABBIKOB WX CAMOCTOSITEIHPHOW  Y4EOHOUW  JIESITENIbHOCTH,
AKCIIEPUMEHTANIbHBIX M MCCJIEIOBATEIbCKUX YMEHHM, HEOOXOJMMBIX KaK B
MOBCEHEBHOM KM3HU, TaK U B PO(PECCHOHATILHOMN €SI TeIbHOCTH;

3HAKOMHUT CO CHENU(GUKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
LEJTOCTHOTO B3IJIsa HA €JMHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTU 00YYarOLUXCS;

CIIOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHS K E€CTECTBEHHO-
Hay4YHbIM 3HAHUSM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOTMYECKOE



oOpa3oBaHue 00yUJaIOIIUXCS.

JlaHHBIC HAMpaBJICHUS B OOYYCHHHM XHMHH OOECIEYMBAIOTCS CHEIU(UKON
COIepKaHMsl  y4eOHOTrO  MpeIMeTa, KOTOPBIM  SABJISIETCA  NEJaroruyeckKu
aJanTHPOBAHHBIM OTpak€eHHEeM 0a30BOM HAyYKH XMMHH Ha OINpeeIEHHOM dTare eé
pa3BUTHA.

Kypc xuMun Ha ypoBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsi OPUEHTUPOBAH Ha
OCBOEHHE OOYYalOIIMMUCS CUCTEMBI IMEPBOHAYAIBHBIX IMOHSITHUN XUMHH, OCHOB
HEOPraHUYEeCKOW XUMHM M HEKOTOPBIX OTAECIbHBIX 3HAUYMMBIX TOHSATUU
OPraHUYEeCKON XUMHUH.

CtpykTypa coaepskaHusi MPOrpaMMbl IO XUMHH C(POpMHUpOBaHA Ha OCHOBE
CUCTEMHOI0 mojaxoaa K €€ uzydeHuro. Coaep:kaHue CKIIAIBIBACTCS U3 CHUCTEMBbI
MOHATUM O XMMHUYECKOM 3JIEMEHTE M BEILIECTBE M CUCTEMbI IOHATHH O XMMHUYECKOMN
peakiuu. OO0e OSTH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbBI IO IPHUHIIMITY
MOCJIEAOBATEIBHOTO PA3BUTHUSL 3HAHUM HA OCHOBE TEOPETUUYECKUX IPEICTABICHUMN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KAK OCHOBBI BCETO €CTECTBO3HAHMS,

— Ilepunoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XMMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOW CBA3H;

— TIPEACTaBICHHH 00 DJICKTPOJMTHYCCKON JTUCCOIMAIIMM BEIISCTB B
pacTBOpax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIIMPUYECKHU
MOJTYYEHHBIX U OCMBICJICHHBIX ()aKTOB, PA3BUBAIOTCS MOCIEAOBATEIBLHO OT OHOTO
YpPOBHS K JPYroMYy, BBITIONHSASA (QYHKIUM OOBSCHEHHS W IIPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHUSI U BO3MOKHOCTEH MPAKTUYECKOTO NMPUMEHEHUS W MOJYYECHUS
M3y4ae€MbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYEeT  (hOPMHPOBAHUIO
IIPEJCTABJICHNUS] O XUMUUYECKON COCTABIIAIOLIECH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM IPUPOAbI, LEHHOCTHOTO OTHOLICHUS K HAYyYHOMY 3HAHUIO U
METOJIaM MO3HAaHUS B Hayke. M3ydeHHe XMMHU NPOUCXOIUT C NPHUBICUCHUEM
3HAHUW U3 paHee H3YUYEHHBIX YYEOHBIX TMpeaMeToB: «OKpyX aloluil MUup»,
«buosnorus. 5—7 kimacce» n «Dusnka. 7 kinacey.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUK OCHOB
XUMUYECKON HAyKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTUYECKOU
JESITEIPHOCTH YEJIOBEKA M KAaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KYJBTYDHI.
3agaya y4eOHOro mnpeaMera COCTOMT B (OPMUPOBAHUU CUCTEMbl XUMHYECKHUX
3HAHUW — BaXHEUIMX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUH,
JOCTYITHBIX 00OOIICHH MHMPOBO33PEHUYECKOTO XapakTepa, SA3bIKa HayKd, B
NpUOOIIEHNM K HAyYHBIM METOJaM IIO3HAHWS TIPU HW3YYCHUU BEIIECTB U
XUMUYECKUX PEAKIni, B (GOPMUPOBAHUH U PA3BUTHHU MO3HABATEIHHBIX YMEHUN U



UX TPUMEHEHWH B Y4eOHO-TIO3HABATEIbHONM U Y4YEOHO-UCCIENIOBATEIbCKON
NEeATEIbHOCTH, OCBOCHHMHM NPAaBWJI 0€30IacHOr0 OOpameHusi ¢ BEUIECTBaMHU B
ITOBCEHEBHOM KU3HU.

[Tpu u3yyeHUn XMMHUU Ha YpPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHMs Ba)KHOE
3HaYeHHUE NMPUOOPENN TAKUE LIETH, KaK:

— (OpPMHUPOBAHHME HWHTEIJICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CaAMOCTOSITEJIbBHOMY HPHUHSITHIO PEIICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSAM KHU3HU;

—  HalpaBJCHHOCTh OOYy4YEHMsI Ha CHCTEMAaTH4YECKOE IMPUOOIIEHUE
oOyyarommxcs K CaMOCTOSITENIbHOM IO3HABAaTEJIbHON JAESITENbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U PAa3BUTHE CIOCOOHOCTEH K
XUMHUH,

— obecrieueHne yciaoBHil, CIOCOOCTBYIOLIUX MPUOOPETEHUIO 00YUaOIIMMHUCS
OMbITa PAa3HOOOPA3HON NEATETBHOCTH, MO3HAHHUS W CAMOINO3HAHUS, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE IS
Pa3IMYHbIX BUJOB JIEATEIBHOCTH;

— (opmupoBanue oOmEeNd (QPYHKIMOHAIBHOM H €CTECTBEHHO-HAYYHOU
ITPaMOTHOCTH, B TOM UHCJI€ YMEHUW OOBSICHATHP W OICHUBATh SIBIICHUS
OKpY’KaloIllero MHUpa, MCIOJIb3ySl 3HAHUS U OIBIT, MOJyYEHHBIE MPU H3yYEHUH
XUMHM, TPUMEHATh UX IPU pEHIeHUH NpoOJieM B IOBCEIHEBHON JXU3HU U
TPYZIOBOU JIEATENBHOCTH;

— (QopmupoBaHue y oOyyaroummxcs T'yMaHUCTHYECKHMX OTHOIIEHUH,
NOHMMAaHUS LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
LEJeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JEATEIbHOCTH B LEIAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTUBAIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIMTAaHUID Ha OCHOBE YCBOEGHHMS OOIIEYEIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMIsl U HANPaBICHHOCTH JAJbHEUIIETO
oOy4eHus.

OOwiee YMCIO YacoB, OTBEACHHBIX I HM3yUyeHUsT XHMHUU Ha YpPOBHE
OCHOBHOT0 00111€eT0 00pa3zoBanus, coctaiseT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPXKXAHUE OBYUYEHUA

8 KUIACC

ITepBoHayaIbHBIE XUMHYECKHE OHATHSA

[Ipeamer xumun. Posib XMMHH B KU3HH 4Ye€JIOBEKAa. XMMHS B CHCTEME HaykK.
Tena wm BemectBa. dusnueckue CBOWCTBA BEHIECTB. ArperaTHOE COCTOSTHHE
BemecTB. [loHsATHE O MeTOAaxX MO3HAHMS B XUMHH. UHCTBIE BELIECTBA U CMECH.
Crioco0bl pa3eneHus: CMeCeu.

ATOMBI M MOJIEKYJIBl. XHMHYECKHE 3JeMEHThl. CHMBOJIBI XUMHYECKHX
aneMeHTOB. [IpocTbie U COXKHBIE BeliecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmyna. BajleHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TMOCTOSHCTBA cocTaBa BemecTB. (OTHOcHUTeNbHAas aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYISIpHAs Macca. MaccoBast 40 XMMUYECKOTO JIEMEHTA B
COEJIMHEHNUU.

KommuecTBo BemectBa. Moiib. MonsipHas Macca. B3auMocBsi3p KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX €AWHMI] BemiectBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COEUHEHUH.

du3nyeckre U XMMUYECKUE SIBJICHUS. XUMUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpaHEHHs MacChl BELIECTB. XUMHUYECKHe ypaBHeHUsA. Kiaccudukanus
XUMUYECKUX PEeaKIUi (COeTUHEHUS, PA3I0KEHNUs, 3aMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHUYECKOHM IMOCYIOM, MpaBWiIaMu paboThl B JabopaTtopuu U
npuémMamMu oOpalleHus: ¢ J1abopaToOpHBIM 00OpPYJAOBAHHEM, U3YYCHHE U OMUCAHUE
(bu3MUecKuX CBOMCTB O0O0pa3loOB HEOPraHMYECKUX BELIECTB, HAOIIOJEHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PACTUpPAHHE caxapa B CTYIIKE,
KUICHUE W KOHACHCALMS BOJAbI) U XMMHUYECKUX (FOpEHHE CBEYH, MPOKAIMBAHUE
MEJTHOM TTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOM) SBJICHUI, HAOII0ICHUE U
ONMCAHWE MPU3HAKOB IMPOTEKAHHUsS XMMHYECKHX pEeaKlUMil (pasyioKeHHe caxapa,
B3aMMOJICUCTBUE CEPHON KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHUIIA
meu (1) mpu HarpeBanuu, B3auMoieicTBHE *kene3a ¢ pactBopom cosd meau (I1),
U3y4eHHE CIOCOOOB pa3/JelieHHs CMecei: C MOMOIIbI0 MarHuTa, (pUIbTPOBAHHE,
BbIMIApMBaHUE, AUCTWLIALUSA, XpoMaTtorpadus, IpOBEACHHE OUUCTKH ITOBAPEHHOMN
CONMM, HaONIOACHHE W  ONHCAHWE  PEe3yJbTaTOB  MPOBEACHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JIaHHME MOJIEJEH MOJIEKYJ
(IrapocTepKHEBBIX ).

Baxkueiue npeacTaBUTEIM HEOPIrAaHUYECKHX BELeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopox — 3neMeHT W mpocroe
BenlecTBo. Haxokaenuwe kuciaopoga B HOpupoie, (U3MUecKue M XUMHUYECKUE
cBoiicTBa (peakuuu ropenus). Oxcuapl. Ilpumenenue kucinopona. CrnocoOsl
IOJly4YEHHUs] KUCIOpoJa B JIabopaTOpuM M IMPOMBIIUIEHHOCTU. Kpyroopor



KHcaopoa B mpupoae. O30H — aJuioTponHas MoAu(UKAIIS KUCIOPOIa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroiab M METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MAPHUKOBOTO 3(pdekTa, pazpyiieHue 030HOBOTO CIIOSI.

Bomopon — »snemeHT uW mpoctoe BemiecTtBo. HaxoxkaeHuwe Bomopona B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
nony4yeHust. Kucmorel u comnu.

Monsipabiii 00BEM ra3oB. Pacy€Tsl Mo XUMUYECKUM YPaBHEHUSIM.

dusnyeckue cBoucTBa BOAbl. Boma kak pacrtBopurens.  PacTBOpBIL
HacplllleHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOPUMOCTH BEUIECTB B BOJIE.
MaccoBas 10Ji4 BEIIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Pose pacTBOpOB B mpuUpoZi€e M B XKU3HU 4YesoBeKa. KpyroBopoT BoAbl B MPUPOIE.
3arps3HeHHne NpUPOIHbIX BoJ. OXpaHa U OUUCTKA MPUPOIHBIX BO/I.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCUJIOB:  cojeoOpasyomiue (OCHOBHBIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcunoB. Dusnueckue U XUMHUYECKHUE
CBOIMCTBA OKCUJIOB. [lonmyueHne okcuaos.

OcunoBanus. Knaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMBIC
ocHOBaHusA. HomeHkiarypa ocHoBaHui. PU3NYECKHE U XUMHYECKUE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kuciot. Ousndeckue u
XAMHUYECKUE CBOWCTBA KUCIOT. Psan axkruBHoctm meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Conu. HomeHnknarypa coseil. @U3NYECKHEe U XMMHYECKHUE CBOWMCTBA COJICH.
[lonyuenue cosen.

['eHeTnyeckas CBSI3b MEXKY KIACCAMU HEOPTaHUYECKUX COCIMHEHMUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPEIECIICHHUE COEPKaHUs KUCIOPOAa B BO3AYyXeE, MOJyUYEHHUE,
coOupaHue, pacro3HaBaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOI0ICHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUSI BO3HHUKHOBEHUS U
MpeKpalleHusi TopeHust (Mokapa), O3HAKOMJICHHE C O0Opa3laMH OKCHIOB H
OMHMCAHWE WX CBOWCTB, MOJYy4YeHUE, COOMpaHHE, PACNO3HABAHWE W W3YUYCHHE
CBOMCTB BOJ0poJa (TOpeHue), B3auMozelcTBue Bojopoaa ¢ okcujaoMm Mmeau (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJIEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM 1 MOJIb, HCCIEAOBAaHUE OCOOEHHOCTEM pacTBOPEHHUS! BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aUMOJCHUCTBUE BOABI C METAJIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUJEOMATEpPUAIIOB),
UCCJIEIOBaHUE O0pa3lOB HEOPraHWYECKUX BEIECTB Pa3JIMYHBIX KIJIACCOB,



HaOJI0/IeHNEe U3MEHEHUS! OKPACKH WHIUKATOPOB B PACTBOPAX KUCIOT U IIEJIOYEH,
u3ydyeHue B3zaumojeicTBua okcuga meau (II) ¢ pacTBOpoM CEpHON KHCIOTHI,
KHCIIOT C METajllaMH, pPEeaKkUuid HEUTpaTu3alH, IOJIyYeHUE HEpPaCTBOPUMBIX
OCHOBAHMM, BBITECHEHHME OJIHOIO METajula APYTMM M3 pacTBOpa COJIM, PEIICHHE
DKCIIEPUMEHTAJIBHBIX 3aJad 10 Teme «BaxHelmme Kiacchl HEOPraHWYECKHX
COCTUHEHUI».

Ilepuoguvecknii 3axkoH u Ilepumoamyeckasi cucreMa XHMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHue aroMoB. XHMHYECKasi CBA3b.
OKHCIUTEIBLHO-BOCCTAHOBUTEIbHbIC PEAKIIUH

[lepBble MOMBITKH KiIacCU(UKALMM XUMUYECKUX 3JeMeHTOB. IloHsTHe o
IpYIIax CXOJHBIX JJEMEHTOB (IIEJIOYHBbIE M IIEJIOYHO3EMEIbHbBIE METAJLIbI,
rajioreHbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUIBI
Y TUJIPOKCHUIBL.

[lepunonnuecknii 3akoH. [lepuonnueckas cuctema XMMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonnas ©  JIMHHONEpUOAHAs  (OPMBI
[Teprnonnueckoit cucrembl xumuueckux emMeHToB J[. . Menneneesa. [lepuoas
u rpynmbl. OHU3NYECKUH CMBICH MOPSAAKOBOTO HOMEPA, HOMEPOB NEPUONA U
IPyIIIBI 3JIEMEHTA.

Crtpoenune atomoB. CocTaB aTOMHBIX sifiep. M3oronel. DnekTponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J04eK aToMOB NepBbIX 20 XUMHUYECKHUX  DJIEMEHTOB
[lepnognueckonn cucremsl [[. 1. MenneneeBa. XapaKTEpUCTUKA XUMHYECKOTO
AJIEMEHTA M0 ero noyoxeHuro B [lepuoanyeckoit cucreme /1. . Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHUYECKHX JJIEMEHTOB,
METaJUIMYECKUX U HEMETAJUINYECKUX CBOMCTB 110 TPYIIAaM U IIEPUOIAM.

3nauenue [leprnoanueckoro 3akona u [leppoanvyeckoi CUCTEMbBI XUMHYECKUX
DJIEMEHTOB Uil pa3BuUTUA Hayku W npaktuku. [[. V. MennemeeB — yd€Hbld U
IpaKJaHuH.

Xumuueckass cBs3b. KoBaJleHTHas (HOJisipHass M HENOJSpHas) CBS3b.
DNEeKTPOOTPULIATENBHOCTh XUMHUYECKUX AJIEMEHTOB. lOHHAs CBA3b.

Crenenb  okucieHusi.  OKHUCIMTEIbHO-BOCCTAHOBUTENbHBIE  PEAKIUU.
[Iponiecchbl OKMCIIEHNs U BOCCTAHOBIIEHUSI. OKUCIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpa3loB BEIIECTB METAIUIOB M HEMETAJUIOB, B3aWMOJEWUCTBUE
THAPOKCUJA IMHKA C pPAacTBOpaMU KHCIOT M IIEJIOYei, MPOBEIACHUE OIbITOB,
WUIIOCTPUPYIOIIUX ~ IPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEeaKkUUl
(ropeHue, peakliuy pa3ioKeHUsl, COSTUHEHU).

Mesicnpeomemmuoie ceéa3u

Peanuzanuss MeXNpeAMETHBIX CBSI3€M NMPU HM3yYEHWH XMMHHM B § Kiacce
OCYILECTBIISIETCSl 4E€pe3 HCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAayYHBIX



IIOHATHUM, TAK Y NOHATHM, SABJISIOIIMXCS CUCTEMHBIMM I OTAEIBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOI'O ITUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIE TOHATHSA: HAYYHBIH (DaKT, TMIOTE3a, TEOpHS,
3aKOH, aHallu3, CHUHTE3, KiIacCU(UKaIMsA, MEePUOJUYHOCTb, HaONIO/IEHUE,
DKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEIb, SIBIICHUE.

@usuka: Marepus, aTroM, D3JIEKTPOH, NPOTOH, HEWUTPOH, HWOH, HYKIHUJ,
W30TOIIBI, PaJUOAKTUBHOCTD, MOJIEKYJA, JJIEKTPUYECKUM 3apsJl, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEILECTBA, a3, (PU3NUYECKHE BEIMYMHBI, €IUHULIBI
U3MEPEHHUsI, KOCMOC, IUIaHETHI, 3BE€3/1b!1, ConHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, rugpochepa, MHHEpaIbl, TOPHBIE MOPOJBI,
ITOJIE3HBIE UCKOMIAEMBIE, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BeiecTBo U XuMHYecKasi peakuus

[lepnonnueckuit 3axoH. [lepuoandeckast cucTteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MenneneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOMCTB
XUMHYECKUX DJJIEMEHTOB IEPBBIX TPEX MEPUONOB, KaiausA, KAIbIUA W HX
COCIVMHEHUN B COOTBETCTBUM C IIOJIOKEHUEM DJJIeMEHTOB B llepunomnueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHre BemecTBa: BHIBI XUMHUYECKOW CBSI3M. THIBI KPUCTAIMYECKHUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BEHIECTBA OT THUIA KPUCTAJUIMYECKON PEHIETKH U
BUJIa XUMHYECKOM CBS3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XHUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K pPa3JIMYHBIM KJIacCaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanusa XuMAYeCcKUX peakluid Mo pa3auyHbIM MPU3HAKaM (IO YHUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(]dexTy, Mo
U3MEHEHHUIO CTETEeHEN OKHUCICHHUS XMMHYECKHX 3JIEMEHTOB, 10 0OpaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U IHAOTEPMHUUYECKUE PEAKIUU, TEPMOXUMUYECKHE
YpaBHEHMUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonstue 00 oOpaTUMBIX H
HEOOPAaTUMBIX XUMUYECKUX peakiusax. [IoHATHE O TOMOT€HHBIX M T'eTepOTreHHBIX
peakuusx. [lonsatre o karamuse. [loHsTHE 0 XMMHYECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOIIME HA CKOPOCTh XMMHYECKOW PEAaKUUU M MOJIOKEHUE XUMHUUYECKOTO

paBHOBECHS.
OKHCAUTENbHO-BOCCTAHOBUTEIbHBIE ~ PEAKlUU,  JJIEKTPOHHBIM  OayaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  PEaKLUU. CocraBieHue  ypaBHEHUI

OKHUCJIUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ C HCIIOJBb30BaHHUECM MECTO4a
SJICKTPOHHOTI'O OajaHca.



Teopus 31EKTPOIUTUYECKON JUCCOLHMALIMH. DIEKTPOIUTHI U HEIJEKTPOJIUTHI.
Katnonsl, annonsl. MeXaHu3M IHCCOLMAIIMN BEIIECTB C PA3JIMYHBIMHA BUIAMU
XUMUYECKOH CBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE 3JIEKTPOJIUTHI.

Peakiiun noHHOTO 0OMEHa. Y CI0BUS MPOTEKAHUS PEAKIIMH HOHHOTO OOMEHa,
MOJIHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHUs peakuuil. CBOWCTBAa KHCIOT,
OCHOBaHMII W coliell B CBET€ MPEACTABICHUN 00 3JICKTPOIUTUYECKOM
nuccounanuu. KauectBeHHble peakiny Ha MOHBIL. [IoHATHE O TMApONIN3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPHUCTAUIMYECKUX PEIIETOK HEOPTraHUYECKHUX
BEUIECTB — METAJUIOB U HEMETauIoB (rpadura U anmasza), CIOKHBIX BEILECTB
(xopuaa HaTpus), HUCCIEIOBAaHUE 3aBUCUMOCTA CKOPOCTH XUMHUYECKON peakluu
OT BO3JICUCTBHS pa3IUYHBIX (DAKTOPOB, MCCIECIOBAHUE IIIEKTPOIPOBOJIHOCTH
pacTBOpOB BELIECTB, IpoLecca AUCCOLMALMM KHUCIOT, LIEJI0YEed U  COJIEH
(BO3MOXKHO  MCIIOJIB30BAaHME  BHJEO MaTepUaioB), IPOBEIACHHE  OIBITOB,
WUIIOCTPUPYIOIIMX ~ NPHU3HAKM  NPOTEKAHWS  peakuuid HOHHOrOo  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa30BaHHE BOAbI), OIBITOB,
WUIIOCTPUPYIOIIMX  NPUMEPBl  OKHUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKUUU
(ropeHue, peakUuu pas3ioKEeHUs, COCIMHEHUs), Paclo3HaBaHUE HEOPraHMYECKUX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEAaKIU HAa HOHBI, pEIIEHUE
DKCIEPUMEHTAJIBHBIX 33/1a4.

HemeTauibl 1 X COeIMHEHUS

OOmiast xapakTepucThka rajoreHoB. OCOOEHHOCTH CTPOEHHUsI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (U3MUecCKHue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWUMHUYECKHE CBOWCTBA HAa MpUMEpe  XJjopa
(B3aMMOJEHCTBUE C METalJlaM{, HEMETaUlaM{, IIeJIoYaMH). XJIOPOBOJOPO/I.
ConsiHast KWCIIOTa, XMMUYECKHE CBOMCTBA, INOJy4YEHUE, NPUMEHEHHE. [lelicTBue
XJIOpa M XJOpPOBOJOPOJA HA OpraHM3M 4YelOoBeKa. BakHeWnue XJIOpHIbl U HX
HAaxO0JICHUE B IIPUPOJIE.

O6mast xapaktepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue U (U3MUYECKUE CBOMCTBA
MPOCTBIX BEILIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(UKAIIMN KUCIOPOIa
U cepbl. XuMudeckue cBoiictBa cepbl. CepoBOAOPO, CTpOeHHE, (PU3NYECKUE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, GQu3MUEeCKUe W XUMHUYECKHE CBOMCTBa (00mmIME Kak
MpEACTaBUTENsST Kjacca KHCIOT W crneurduyeckue). XHUMUYECKHE pPEaKIuHu,
JeKale B OCHOBE MPOMBIIUIEHHOTO CHOc0o0a TMOMY4YeHHsS] CEpHOM KHCIOTHI.
[Ipumenenue cepHoil KUCIOThL. COJIM CEPHOI KHCIIOThI, KAUECTBEHHAS PEAKIIMs Ha
cynb(dar-uon. Haxoxmenue cepbl U €€ COCAMHEHHH B TPHUPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEeH Cpelbl COCIMHEHUSIMH cepbl (KUCIOTHBIE JOXKIH,



3arpsi3HCHUE BO3yXa U BOAOEMOB), CITOCOOBI €T0 IPEI0TBPAIICHUS.

OOmast xapakTtepucTuka 371eMeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTETICHU OKHCIICHUs. A30T, pacIpOCTPAHEHHE B MPHUPOJIE,
dbusnyeckue U XuMrueckue cBoiictsa. KpyroBopor azora B npupoje. AMMHUaK, €ro
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOyuyeHrue U npuMeHenue. Coiu aMMOHUS,
X (U3NYECKUE U XUMUYECKHE CBOMCTBA, MpUMEHEeHHE. KadecTBeHHas peakius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOJydeHHE, (U3MYCCKUE U XHUMHYCCKUE
cBOlicTBa (0OIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  crenuduyecKue).
Hcnonb3oBaHue HUTPATOB M COJIEM aMMOHHUSI B KadyecTBE MHHEpaIbHBIX
ynoopeHuil. XuMru4ecKoe 3arpsi3sHEHHE OKPYKAIoIIel Cpe/ibl COSTMHEHUSIMU a30Ta
(KUCIIOTHBIE JOXIW, 3arpsi3HEHUE BO3AyXa, MOYBBI W BOA0EMOB). Docdop,
alloTponHele Moaudukauuu (ochopa, (pU3MUECKUE U XUMHUYECKHUE CBOMCTBA.
Oxcun docdopa (V) u dochopHas kuciaora, Pu3ndecKie U XUMUIECKHIE CBOMCTRA,
nosyuerue. Mcnons3oBanue GocdaToB B Ka4eCTBE MUHEPATBHBIX YI0OPEHUN.

OOmas xapakrepuctuka 3neMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTepHBIE  CTCMICHH  OKHUCJICHHWS.  YTJIEpOA,  aJUTOTPOITHBIC
MOAU(UKAIINKA, PACIPOCTPAHCHUE B TpUpoae, (U3HUYECKHE W XUMHUYCCKHEC
cBoiictBa. AncopOius. Kpyrosopot yriepoaa B npupone. OKCUbl yriieponaa, ux
bu3nueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
MOJIYYCHUE W TPUMEHEHHEe. DKOJOTUYECKHUE MPOOJIEMBI, CBSI3aHHBIE C OKCHIIOM
yriaepoaa (IV), rumore3a riao0anbHOrO TOTEIJICHUS KiUMaTa, MapHUKOBBIN
addekr. YronpHas KUCI0Ta U €€ COMH, X (PU3HYECKUEe W XMMHUYCCKHE CBOMCTBA,
NMoJIydeHHue W mnpuMeHeHne. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonbp3oBanne kKapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO3SIUCTBE.

[TepBoHAYAbHBIE TTOHATHS 00 OPTaHUYCCKUX BEIIECTBAX KaK O COSTUHEHUSIX
yraepoja (MeTaH, 3TaH, dTUJICH, alleTHIICH, dTAaHOJI, TJIMIIEPUH, YKCYCHAsI KACTIOTA).
[IpupogHbie MCTOYHUKU YTIEBOJAOPOAOB (yrojib, MPUPOIHBIN Ta3, HEDTH),
MPOAYKThI UX TepepaboTku (OEH3WH), UX POJIb B OBITY U NPOMBIIIJIEHHOCTH.
[TonsiTHE O OMOJIOTMYECKH BaXKHBIX BEIECTBAX: KUpax, OCJIKaxX, YrJIeBOJIax — U MX
poJii B OKM3HM YeJOBeKa. MaTepualbHOE€ CIWHCTBO OpPraHUYECKUX U
HEOPTaHWYECKUX COCTMHECHUM.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJIYYCHHE W
npuMenenue. CoenuHeHus KpeMHHs B mpupoje. OOuiue mpejcTaBlieHus 00
okcuzae kpemuus (IV) u kpemuueBoil kucnore. CUIMKaThl, UX UCIOJIb30BAaHUE B
ObITYy, B TIPOMBINIUICHHOCTH. BakHelIne CTpOUTEIbHbIE MaTepHallbl: KepaMuKa,
CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipobnempr 6€30MacHOr0 HMCIOIb30BAHUS
CTPOUTEIHHBIX MATEPHAIIOB B MIOBCETHEBHON KU3HHU.

Xumuueckuiui 3kcnepumenm:



H3y4YeHUE 00pa3IOB HEOPTAHMUECKUX BEIIECTB, CBOMCTB COJISTHOW KHCIIOTHI,
MIPOBEICHUE KAYECTBEHHBIX PEAKITUN Ha XJIOPUJ-WOHBI U HAOIOJACHHUE MPU3HAKOB
X TIPOTEKAHWsI, OMBITHI, OTpaKawImue (PU3NYECKHe W XUMHYECKHE CBOMCTBA
TaJIOTEHOB M WX COEIWHEHUU (BO3MOXKHO HCIIOJIb30BAHUE BHUACOMATEPHUATIOB),
O3HAKOMJIEHUE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu  ceppl ®W €€  CcOeAUHEHUSMH  (BO3MOXHO  HCIIOJB30BAaHHE
BUJICOMATEPHUAIIOB), HAOIOICHHE TIpollecca OOYTIMBaHUS caxapa IO JACUCTBHEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, H3y4YEHUE XHUMHYECKHX CBOMICTB
pa30aBlIeHHON CEpPHOM KUCIIOTHI, MPOBE/ICHNE KaUeCTBEHHOM peakIuu Ha cylbdat-
WOH W HAOJIOJeHHWE TpHU3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3ora, (¢ochopa MU HUX COEIUHEHHH (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHUATIOB), 00pa3liaMu a30THBIX U (HochOpHBIX yAO0OpEeHUl, MoIyyeHue,
coOuMpaHue, pacrno3HaBaHWEe U M3YYEHHE CBOMCTB aMMHakKa, IMPOBEJICHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHS U (pocdar-uoH U u3ydyeHue Npu3HaAKOB
UX IPOTEKaHHUsI, B3AMMOICVCTBAE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIBEO
(BO3MOKHO HCMOJIb30BaHUE BUJICOMATEPUAIOB), W3y4YEHUE MoJIeIen
KPUCTAUIMYECKUX pEIIETOK anMasza, Tpadura, ¢yiepeHa, O3HAKOMIICHUE C
MPOIIECCOM  aJCOPOIIMM  PACTBOPEHHBIX BEHIECTB AKTUBUPOBAHHBIM YTIEM U
YCTPOMCTBOM NPOTHBOTa3a, MoJyuyeHHue, coOupaHue, paclo3HaBaHUE M U3y4YEHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJECHUE KAaYeCTBEHHBIX PEAKIMi Ha KapOOHAT U
CUJIMKAT-UOHbl WM W3YYCHUE TMPU3HAKOB MX MPOTEKAHUs, O3HAKOMIICHHE C
MNPOAYKIMENW CHUJIMKATHOM MPOMBINUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a7a4 1o TeMe « BaxxHenme HeMETaIUIbl U UX COCIUHEHUS.

MeTaJsibl 1 MIX COeIMHEHU S

OO6m1as XxapakTepUCTUKAa XUMUYECKUX DJIEMEHTOB — METAJJIOB Ha OCHOBAHUU
ux TnonoxkeHus B llepmogmdeckor cucrtemMe xumudeckux daemeHTtoB J[. W.
MenneneeBa u cTpoeHusi atomoB. CTpoeHHE MeTauioB. MeTrayindeckasi CBsi3b U
METAJUIMYECKass ~ KpUCTa/UIMUecKas  pemi€Tka.  DIEKTPOXUMUYECKUH  psll
HaIpspKeHU MeTaioB. u3znueckue U XMMHUYECKHE CBOMCTBA MeTayioB. OO0mue
crocoObl ToydeHuss MeTauioB. [loHATHE O KOppo3WM METAJIOB, OCHOBHBIE
criocoObl 3aluThl UX OT Koppo3uu. CriaBbl (CTallb, YyTYH, JIOPATIOMUHUH,
OpoH32a) U X MPUMEHEHNE B OBITY U TIPOMBIIINICHHOCTH.

[Ilenounsie MeTamel: nonoxeHue B [lepuoanyeckon cucremMe XMMHUYECKHUX
anemenToB /. 1. MenpaeneeBa, cTpoeHUE UX aTOMOB, HAXOXKJICHUE B IPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKCUIbI U
TUAPOKCUIBI HaTpusi W Kaius. [IpuMeHeHue WIeNOYHbIX METalIoB M HX
COEIMHECHUM.

[Ilenouno3emenpHblE META/UIBl MAarHMd W KaJdbLUH: TOJOXKEHUE B
[Tepuognueckon cucreme xumuueckux sneMeHToB Jl. M. MenaeneeBa, crpoeHue



VX aTOMOB, HaX0XJAEHHE B Ipupoae. PU3nyecKrue 1 XUMUYECKHUE CBOMCTBA MAarHUs
U Kanblus. BaxHelmive coequHEHUs KalblUs (OKCHI, THUAPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHHUS.

AJtoMuHUN: TIo103)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpoeHHE aTtoma, HaxXOXAcHWE B mpupoae. Dusumueckue u
XUMUYECKHE CBOMCTBA aTtOMHUHMS. AMGPOTEPHBIE CBOMCTBA OKCHIA W THAPOKCHIA
ATIOMUHHSL.

Kenezo: nonoxenue B [lepuoguueckoii cucremMe XMMUUECKUX 3J€MEHTOB /1.
N. MenaeneeBa, CTpOEHHE aTOMa, HaxXxOXKJIeHUE B mpupoac. Pu3MyYecKue Hu
XUMHYECKHEe CBOMCTRA Xkene3a. OKCHIbI, THIPOKCUIBI U cosn kene3a (1) u xenesa
(1IT), ux cocraB, CBOMCTBA U MOJydEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ o0Opa3llaMd METAJIOB W CIUIABOB, HX (DU3NYESCKUMU
CBOMCTBAMHU, H3yUYCHHE  PE3YJbTAaTOB  KOPPO3UHM  METALIOB  (BO3MOXKHO
WCIIOJIB30BaHUE BHUIECOMATEPHUATIOB), OCOOCHHOCTEH B3aWMOJCUCTBUS OKCHJA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIL30BaHUE BHJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, MTPOIECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KaYECTBCHHBIX PEAKIMM HA MOHBI: MarHus, KIbIHS, aJIOMHHUS, [UHKA, KEJe3a
(IT) u xeneza (III), mequ (II), HaGnroAEHNE U OMMCAHUE MPOLECCOB OKPALIUBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BHJICOMATEPHAIIOB), UCCIICIOBAaHUE aM(POTEPHBIX CBOMCTB THAPOKCHIA aTIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCIIEPUMEHTANIBHBIX 3a71a4 Mo TeMe «Baxxknenime
METaJJIbl U KX COCTUHEHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

BemecTtBa M marepuansl B IMOBCEAHEBHOW »XU3HM YeloBeKa. besomacHoe
WCITOJIb30BAHUE BEIISCTB M XUMUYECKUX peaknuii B ObiTy. [lepBas momMorisb mpu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarolehd cpeabl (MpeaeiabHas T0myCcTuMast
KOHIIEHTpalus BemiecTB, nainee — [1/1K). Ponb xuMuu B penieHun SK0JIOrHYeCKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHabl).

Mescnpeomemmnuwie céasu

Peanuzanus MeXNpeIMETHBIX CBSI3€M MpU U3YYEHUM XUMHUHM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 MCIONB30BAHUE KaK OOIMMUX €CTeCTBEHHO-HAYYHBIX
MOHATUHN, TAK U MOHATUM, SIBJISIIOIINXCS CUCTEMHBIMU ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IIUKJIA.



OOmue ecTeCTBEHHO-HAYYHBIE MOHSATHSA: HAyYHBIH (DaKT, TUMOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KIaCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPEHHE, MOJIEb, SBICHUE, MaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH],
W30TOMBI, PAJMOAKTUBHOCTh, MOJICKYJIA, JJICKTPUYCCKUN 3apsl, MPOBOJIHHKH,
MOJIYIPOBOJHUKH, — JTUAJICKTPUKUA, (POTORIEMEHT, BEIMIECTBO, TENO, OO0BEM,
arperaTHOe COCTOSTHUE BEUIECTBA, ra3, pacCTBOP, PACTBOPUMOCTh, KpUCTATIINYECKas
peméTKa, CruiaBbl, (PU3MUECKUE BEIUYUHBI, €IUHUIIBI U3MEPEHUS, KOCMHUYECKOE
MPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunres, npIxaHue, Ouocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yIOOPEHHS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIHHBIC BEIIECCTBA.

['eorpadus: armocdepa, ruapochepa, MuHEpandbl, TOPHBIE TOPOJIHI,
M0JIE3HBIE UCKOIAeMbIe, TOIUIMBO, BOJAHBIC PECYPCHI.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yJbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
oOpa3oBaHMs JOCTUTAIOTCS B XOoie OOyYeHHs XUMUU B €IUHCTBE y4eOHOU U
BOCITUTATEIbHOM AESATENIBHOCTA B COOTBETCTBUH C TPATULUOHHBIMUA POCCUNCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIEeCTBE TMpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIHOCOOCTBYIOT IIpolieccam
CaMOIMO3HaHUs, CAMOPA3BUTHUS U COLIMATIA3ALIMHN 00yUYarOIIHUXCS.

JIMYHOCTHBIE  pe3yJIbTaThl  OTPaXKalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBATbCSl CHCTEMOW IO3UTHMBHBIX I[IEHHOCTHBIX OpHEHTALMN U
pacUIMpEHHE OIBITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpuoOTHYECKOT0 BOCTIMTAHUS

LEHHOCTHOTO OTHOILIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
U HAay4YHOMY HAacJeUI0, MOHUMAHHS 3HAYEHUs XUMUYECKOHM HAyKH B JKU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTH BIJIAJETh JOCTOBEPHON MH(popMauei o
MEPENOBbIX JOCTUKEHUSIX W OTKPBITUSAX MHPOBOM M OTEUECTBEHHOM XHMHH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00 yCTPOICTBE MHUpa U OOIIECTBA;

2) rpakKAaHCKOr0 BOCIUTAHMS:

NPEACTABICHUS] O COLMAIBHBIX HOpPMax U TMpaBUjaX MEXINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATEIbCKOM, TBOPYECKOM W APYrMX  BHJAAX
NeATEIbHOCTH, TOTOBHOCTM K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH MpU
BBINIOJIHEHUH YYE€OHbIX, [O3HABAaTEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIIEPUMEHTOB, CO3JJaHUU YYEOHBIX POEKTOB, CTPEMJIEHUS K B3aMMOIIOHUMAHHIO
¥ B3aUMOIIOMOIIM B IMpOLECCE OSTOW Y4YEeOHOM NEeATENbHOCTH, TOTOBHOCTHU
OLICHMBATh CBOE IIOBEJEHUE W IMIOCTYNKM CBOMX TOBApUILEH C IO3HULHH
HPaBCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUSA MMOCIEICTBUI MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MIO3HAHUSI

MHUPOBO33PEHYECKHE TPEJCTABIECHNS O BEIIECTBE M XWMHUYECKOW pPEAKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTUSI HAYKHM U COCTaBIIAIOIINE
OCHOBY 11 TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOIbI, B3aMMOCBS3AX YEJIOBEKAa C
MPUPOIHOM CPENO, O POJIM XMMHH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MO3HABATENbHBIE MOTHBBI, HAMPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XUMHH, HEOOXOauMbIe Ui OOBSCHEHUS HaOII0JaeMbIX TMPOILIECCOB U SIBICHUH,
MO3HABATENIbHOM, MH(DOPMAIMOHHOW M YHUTATEIbCKOW KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM palOThl C Yy4eOHBIMU TEKCTaMH, CIPaBOYHOM
JUTEPATYPOH, JIOCTYNHBIMU TEXHUYECKUMH CpeACTBaMU HH()OPMaAIMOHHBIX



TEXHOJIOTUH;

WHTEpPEC K OOYyYCHHMIO M TO3HAHWIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €caMOOOpa3OBaHWMIO, TPOCKTHOW W  HCCIEIOBATEIHCKOU
JeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPAaBICHHOCTH M YPOBHS OOy4YeHUS B
JaJIbHEHIIIEM;

4) popmMupOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IICHHOCTH KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3]I0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIEACTBUN U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOTOIs1, HAPKOTUKOB, KypeHus),
HEOOXOJAMMOCTA COOJIOJIEHUsT TIpaBUJI OE30MacCHOCTH TMpPU OOpaIllleHUU C
XUMHUYECKUMHU BEIIECTBAMH B OBITY U PEabHOMN KU3HU;

5) TpyA0BOT0 BOCIIUTAHUSI:

MHTEpEC K MPaKTUUYECKOMY U3yUYeHHUI0 TTpodeccuii U Tpyaa pa3auyHoOro poja,
YBaXKEHHUE K TPYAy M peE3yibTaTaM TPYIAOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE MPUMEHEHMS TNPEJAMETHBIX 3HAHUM 1O XUMHUHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEN,
yCcrenrHon npodeccnoHaabHOl IeITEIPHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCHOHAIBHON CPEJIE;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTUYECKHU 11eJ1IeCO00pa3HOe OTHOIICHHE K MPUPOAEC KaK HCTOYHUKY
JKW3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUSI, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bu3MYecCKOMYy M TICHXHMYECKOMY 370pPOBBIO, OCO3HAHHE IEHHOCTH COOJIIOICHUS
MpaBuUJI 0€30MaCHOTO MOBEICHUSI PU pabOTe C BEIIECTBAMU, a TAK)KE B CUTYyalUsIX,
YIPOKAIOIINX 3JOPOBBIO U KU3HHU JIFOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pELICHUS 3a/1a4, CBSI3aHHBIX C OKPY’KAIOLIEH MPUPOJIHOU CPEIOH, ISl MIOBBIIIEHHUS
YPOBHSI  DKOJIOTMYECKOM  KYJIBTYphl, OCO3HAHHUS TJIOOAJIBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM U MYTeW HUX PEIICHHS MOCPEICTBOM METOJIOB XUMUU,
AKOJIOTUYECKOTO MBIIIJICHUS, YMEHHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHUKATUBHOM U COLMAJILHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATDBI

B cocrtaBe wMeTanpeaMETHBIX PpE3YJbTAaTOB BBIICIAIOT 3HAYUMBIC IS
dbopMHpOBaHUS MHUPOBO33PEHHUS OOILEHAYyYHbIE TMOHATUS (3aKOH, Teopus,
MIPUHITUT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX TMPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (OPMHUPOBATH MPEACTABICHHUE O IETOCTHOU
HAy4YHOM KapTHUHE MHpA, U YHUBEpCAJIbHbIE yueOHbIE IEUCTBUS (IT03HABATENIbHbIE,



KOMMYHUKATHUBHBIE, PETYIATHUBHBIC), KOTOPBIE OOECMeYnBaOT (OPMHUPOBAHHE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JEATEeIIbHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIE /1eiicTBUS

Bba3oBble jJjoruueckue JeMicTBUA:

YMEHUS HCIOIL30BaTh MPUEMBI JIOTUUECKOTO MBINIJICHUSI TPU OCBOCHUHU
3HAHWI: PACKPBIBATh CMBICI XMMHUYECKHX MMOHATHHA (BBIAEIATh WX XapaKTePHBIE
MPU3HAKHU, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTUMHU MOHSTHUSIMH), UCIOJIb30BATh
MOHATHUS 1711 OOBSICHEHUS OTJIEIbHBIX (PAKTOB U SBJICHUM, BEIOMpPATh OCHOBAHUS U
KPUTEPUH ISl KIAaCCU(PUKAIMKU XUMHYECKUX BEIIECTB M XMMHUUYECKHX pPEaAKIUH,
yCTaHABIMBATh TMPUIMHHO-CIICACTBEHHBIC CBS3U MEXIY OOBCKTAMHU H3yUCHUS,
CTPOUTH JIOTHYECKHUE PACCYXKACHUS (MHAYKTHUBHBIC, JICTyKTUBHBIC, IO aHAJIOTHH),
JieaTh BBIBOJIBI M 3aKITFOUCHUS,

yMEHUE TMPUMEHSTh B TIPOILIECCe TO3HAHUA TOHATHS (NPEAMETHBIE U
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJIECTU, UCTIOIb3yEMbIC B XUMUH,
peoOpa3oBEIBATh MIMPOKO MPUMEHSIEMbIC B XUMHUHA MOJCIIbHBIC TTPEICTABICHUAS —
XUMHUYECKUW 3HaK (CUMBOJ JJIEMEHTAa), XUMHu4eckas (opMysia W ypaBHEHUE
XUMHUYECKON PEaKIUU — MPU PEIICHUH Y4eOHO-TI03HABATENbHBIX 33714, C YIETOM
ATUX MOJICTBHBIX MPEJICTABICHUN BBISIBIISITH W XapaKTEPU30BaTh CYIIECTBEHHbIE
MIPU3HAKH M3y4aeMbIX 00BEKTOB — XUMHUYECKHUX BEIICCTB U XMMHYECCKUX PEAKIIHA,
BBISIBIIATH  OOIIME  3aKOHOMEPHOCTH, MPUYHHHO-CICACTBEHHBIC CBS3U W
MPOTUBOPEYHS B U3YHAEMBIX MPOIIECCAX U SIBJICHUSX.

ba3oBble ucciaeaoBare/ibCKue 1eCTBUA:

YMEHHUE HCIOIb30BaTh MOCTABICHHBIE BOIMPOCHI B KayeCTBE HMHCTPYMEHTA
MO3HAHUS, a TaKXKe B KayeCTBE OCHOBBI MJii (OPMHUPOBAHUS THUIIOTE3BI IO
MIPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYXKIECHU;

NpUOOpPETEHUE OMNbITa MO TUIAHUPOBAHUIO, OPTaHU3AIMH W TIPOBEICHUIO
YYCHHUYECKUX JKCIIEPUMEHTOB, yMEHHWE HaO0momaTh 3a XOJO0M IIpoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATh €ro Pe3ynbTaT, popMyaupoBaTh 000OIIEHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTIaHHOM padoTe.

Pabora c nunopmanueii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHGOPMAIHIO
pPa3IMYHBIX BHJOB U ()OPM MPECTABICHUS, TOJYIaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(HayyHO-TIOMYJIIpHAsl JHUTEpaTypa XUMHUYECKOTO COJEpX aHUs, CIPABOYHBIC
nocoOus, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO HH(OPMAITHIO;

yMEHUE TPUMEHSITh PA3IUYHBIC METOJIBl U 3aMpOChl MPU TOWCKE U OTOOpE
uH(MOpPMAIUU U COOTBETCTBYIOLIMX JAHHBIX, HEOOXOJMMBIX JJi BBINOJHEHUS



y4eOHBIX U MMO3HABATEIbHBIX 3a/1a4 OMPEEIEHHOTO TUIA, TPUOOPETEHNE OMBITA B
o0nacTd MCHOJB30BAaHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIJIEHUE KYJIbTYpOI aKTUBHOTO MCIOJIb30BAHUS PA3IMUYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOATENILHO BHIOMPATh ONTUMAIBHYIO (DOpMy TpeAcTaBieHus] UHPOpMaAUU U
WUIIOCTPUPOBATh pEHIAEMbIE 3ala4d  HECIIOKHBIMUA CXEMaMH, JHarpaMMmaMu,
npyrumu popmamu rpauKu ¥ UX KOMOWHAIUSIMU;

YMEHUE UCIOJIb30BaTh M AaHAJIM3UpOBaTh B Ipolecce Yy4eOHOH U
UCCJIEI0OBATENBCKON JEATEIPHOCTH MH(MOPMALIUIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTAa HAa COCTOSIHUE OKPYXAKOWIEH NPUPOTHON
Cpelbl.

KoMMmyHMKaTHBHBIE YHMBeEpPCaJbHbIe y4eOHbIe JeHCTBUS:

YMEHHUs 3aJilaBaTh BOINPOCHI (B XOJe Juaiora W (WiM) JIUCKYCCHUHU) TIO
CylulecTBYy  OOCyXJaeMoil  TeMbl, (OPMYyJIUPOBATH CBOM  IPEAJIOKEHUS
OTHOCHUTEJBHO BBIITOJIHEHMS IPEJIOKEHHOM 3a1a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
NEATEIbHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTaX; JeJaTh MpPE3ECHTALUIO
pPE3yNbTATOB BBINOJHEHUS XUMHUYECKOTO IKCIIEPUMEHTa (J1a00paTOPHOrO ONBITA,
1abopaTopHOI pabOTHI IO MCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIE€OHOTO MTPOCKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABATEJIbHOM M MCCIENOBAaTEIbCKOM  JACSATENbHOCTH  MpPU  PELIECHUU
BO3HMKAIOIIMX NpOoOJeM Ha OCHOBE Y4yé€Ta OOIIMX WHTEPECOB M COrJIacOBAHUS
no3uuil (00CcyX1eHuss, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbI», KOOPJIMWHAIUSI
COBMECTHBIX JCHCTBUM, OIpPEACICHHE KPUTEPUEB II0 OLEHKE KadyecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHS:

YMEHUE CaMOCTOSITENIbHO ONPEEHATh LENH JESITeIbHOCTH, IJIaHUPOBATH,
OCYILIECTBISITh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesATeTLHOCTD, BRIOUpaTh Harbonee 3pheKTUBHBIC CITOCOOBI pelieHusl yUeOHbIX U
MO3HABATENIbHBIX 33/7a4, CAMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEUIOKEHHBIM QJITOPUTM  JCHUCTBUUA IPU BBINIOJHEHUU 33JaHUN C YYETOM
MOJIYYeHHUs] HOBBIX 3HAHUU 00 M3y4daeMbIX OOBEKTaX — BEIECTBAX M PEAKLMSIX,
OLICHMBATh COOTBETCTBUE IIOJYYEHHOTO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCITOJIB30BATh ¥ aHAIIM3UPOBATh KOHTEKCTHI, IPEJIAraeMbl€ B YCIOBUU 33JIaHUN.

MHNPEJIMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX PE3YNbTATOB IO OCBOCHHUIO 00s3aTEIbHOrO
COJEpKaHusl, YCTAaHOBJIEHHOTO JaHHOW QeaepanbHON paboueil mporpamMmon,
BBIJICTISIIOT: OCBOCHHBIE OOYYAIOIIMMUCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI
NEUCTBUN, chenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JNEATEIBHOCTH MO  MOJYYEHHID HOBOIO  3HAHUS, €ro  HWHTEpIpETalUH,



npeoOpa30BaHMIO M IPUMEHEHUIO B PA3IMYHBIX YUYEOHBIX U HOBBIX CUTYaIUsX.
K xoH1y 00yueHus B 8 kj1acce npeIMETHBIE PE3YIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHHIA:

pacKpbIBaTh CMBICI OCHOBHBIX XHMHWYECKHX MOHSATHUWA: aTOM, MOJIEKYJa,
XUMUYECKUH 3JIEMEHT, MPOCTOE BEUIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI ATOMHAs U
MOJIEKYJIIpHAsE Macca, KOJMYECTBO BEIECTBA, MOJIb, MOJIApHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBIA 00BEM,
OKCHJI, KHCIJIOTAa, OCHOBAHHUE, COJb, 3JIEKTPOOTPULATEIBHOCTh, CTEIECHBb
OKHUCJICHHS, XMMHUYECKasl peakius, KiacCU(UKAIUs pPEeaKIui: peakiuu
COCJIMHEHHUS, PEaKUWU Pa3JIoKEHUsA, PEAKUUU 3aMEIICHUs, pPeaKUuu
0OM€Ha, 3K30- U SHJOTEPMHUYECKHE PEAKIIMH, TEIIIOBOU 3 (EKT peakium,
AIpO aTOMa, JJIEKTPOHHBIM CJOM aroma, aTOMHasi OpOUTalb, PagUyC
aToMa, XUMHUYECKasl CBS3b, MOJSIPHAA W HEMOJSPHAs KOBAJICHTHAsl CBA3b,
WMOHHAs CBA3b, MOH, KaTUOH, aHMOH, PACTBOP, MaccoBas J0Ji BeEIlEeCTBa
(IpolLieHTHAasl KOHIICHTpAIKs1) B pacTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX TMOHATHH U
MPUMEHSTH 3TU NOHATHUS MPU ONMKUCAHUU BELIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BAaTh XUMHUYECKYI0 CHMBOJIMKY JUJIS COCTaBJIICHUS (HOPMYT
BEIIECTB U YPABHEHUN XMUMHUYECKUX PEAKIUN;

ONpPEENATh BAJIEGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
IPUHAJIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCy COEOUHEHUH IO
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAJIGHTHAas W HOHHAs) B
HEOPTaHUYECKUX COECTUHEHUSX;

packpeiBath cmbicn [lepuommueckoro 3akona [[. WM. Menneneena:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMHUYECKUX AJIEMEHTOB OT HMX MoyokeHus B llepuogmdeckoil cucreme,
3aKOHOB COXpPAHEHHS MAacChl BEIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJIIPHOTO YUYEHUs, 3aKOHa ABOrajapo;

ONMKCHIBATh M XapakTepu3oBaTh TabmuuHyro ¢opmy [lepuoanueckoit
CUCTEMbl XHUMHYECKUX OJJIEMEHTOB: pa3iudaTh I[OHATHUS «TJaBHAs
noarpymnmna (A-rpymnma)» u «mobounas noarpynmna (b-rpymnma)y, manbie u
OoJbIIME TEPUOJbl, COOTHOCUTH OOO3HAYEHUS, KOTOpPbIE HMEIOTCS B
tabnuue «llepuoanueckass cucremMa XxuMuyeckux osaementoB . .
MenaeneeBay C YUCIOBBIMH XapaKTEPUCTUKAMH CTPOEHHS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij s1pa, 00IlIee YUCIIO 3JEKTPOHOB
U PACIPEIEICHUE X N0 SJEKTPOHHBIM CJIOSIM);



KJIaCCU(PUITMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTAaHUYECKHUE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PEaKIUU
BEIIECTB, M0 TEIJIOBOMY 3D (PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHUE CBOMCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKAasi ONMMCAHUE MPUMEPAMU MOJICKYIISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINM;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaY€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3IUYHBIX YCIOBUSX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO W MOJISIPHYKO MaccChl
BEILECTB, MAaCCOBYIO [OJII0 XHMHYECKOTO »3JIeMEHTa 10 (opmyIe
COEJIMHEHH S, MAaCCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, MIPOBOJAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOW PEAKIUU;

MIPUMEHSTh OCHOBHBIE OIEPAlMA MBICIUTENBHON AEATEIbHOCTA — aHaJU3
U CUHTE3, CpaBHEHHE, 0000IIeHre, CHUCTeMaTHU3aluIo, KiacCUu(PUKaIUIO,
BBISIBJICHUE TMPUYUHHO-CJICACTBEHHBIX CBSI3€M — MJI1 M3Yy4YCHUSI CBOMCTB
BEIIECTB M XUMHUYECKUX PEaKIHM, €eCTeCTBEHHO-HAYYHBbIE METOIbI
MO3HAHUA — HAOJIOJICHUE, W3MEpPEHHEe, MOJEIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CIENOBAaTh  IpaBUjaM  MOJIb30BaHUS ~ XMMHUYECKOW  MOCYyAOM |
7a00paTOpHBIM  O0OpYJOBaHMEM, a TaKXKe IMpaBWaM OOpaIlCHUS C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKLUMSIMUA 10 BBINOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOJIYYEHUI0O U COOMPAHHUIO
ra3oo0pa3HbIX BeEIIeCTB (BOJOpOAA M KHUCJIOPOJa), MPUTOTOBIICHUIO
pacTBOPOB C OMNPEIEIEHHON MACCOBOW JIOJIE PACTBOPEHHOTO BEILIECTBA,
IJIAHUPOBAaTh M MPOBOJUTH  XUMHYECKHE  AKCHEPUMEHTHI IO
pacIrio3HaBaHHUIO PACTBOPOB HIEIOUYEH U KUCIOT C OMOIIbIO UHIUKATOPOB
(;makmyc, henondTarenH, METHIIOPAHXK U APYTHE).

K koHIy 00yueHus B 9 kjiacce npeIMETHbIE PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICII OCHOBHBIX XHWMHMYECKHX TMOHSATHH: XUMHYECKUU
JJIIEMEHT, aTOM, MOJEKYJa, HOH, KaTHOH, aHWOH, MPOCTOE BELIECTBO,
CJIIOKHO€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPULATENBHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKasl peakiusi, XUMUYecKas CBs3b, TEIUIOBOU >PdeKT
peakiuu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEAJIEKTPOJIUTHL, 3JIEKTPOJIMTHYECKAS JUCCOLMALMS, PEAKIHH HOHHOIO
oOMeHa, KaTajau3aTop, XUMHUYECKOE€ paBHOBECHE, OOpaTUMble U
HEOOpaTUMbIE PEAKIUH, OKHCIUTEIbHO-BOCCTAHOBUTENBHBIC PEaKIUH,
OKHCIIUTENIb,  BOCCTAHOBUTEJIb, OKHCIEHHE W  BOCCTaHOBJICHHUE,



aloTponus, aM(pOTepHOCTh, XUMHUUYECKas CBSI3b (KOBaJEHTHAs, MOHHA,
METaJUINYecKasi), KpHUCTAIUIMYECKass pEIETKa, KOppO3Us METAILIOB,
CIUIaBbl, CKOPOCTb XUMHYECKOM pEaKIUu, MPEIeIbHO JOMYyCTUMAs
koHueHtpanus [IJIK BemiecTna;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHA U
MPUMEHSATH 3TH MOHATHS IPY OMUCAHUU BELIECTB U UX MPEBPAILCHHIA;
UCIIONb30BaTh XHUMHMUYECKYI0 CHUMBOJIMKY [UIsl COCTaBieHHS (GopMyll
BEILIECTB U YPABHEHU XUMHYECKUX PEAKIINN;

ONPENEIIATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIIMHEHUAX Pa3JIMYHOIO COCTaBa, MPHUHAICKHOCTh BEIIECTB K
ONpeNeNnEHHOMY KJIACCY COEOUWHEHUU Mo (opmyrnam, BHJI XUMHYECKOU
CBA3M (KOBAJEHTHAs, HMOHHAsA, MeETaJUIMYecKas) B HEOPraHUYECKUX
COEUHEHMSX, 3aps]l UOHA M0 XMMHUYECKOH (popmyre, XapakTep cpelsl B
BOJHBIX PACTBOPAaX HEOPraHWYECKUX COCIWHEHMM, THUIl KPHUCTALIMYECKOU
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMmbicn llepuogmueckoro 3akona J[. WM. Menneneera u
JEMOHCTPUPOBATh €ro IOHMMAaHWE: OINUCHIBaTh W XapaKTepU30BaTh
TabnnuyHyo (opmy llepuoanueckoil cucTeMbl XMMHUECKHX 3JIE€MEHTOB:
pasnuyaTh TOHATUS «TJaBHas mnoArpynmna (A-rpymnma)» U «rmodouyHas
noarpynna (b-rpynma)», manbsie u OOJbIIME MEPUOBI, COOTHOCUTH
0003HayeHusl, KOTOpbIE HMEIOTCS B TNEPUOJUYECKON Taldiuue, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMH  CTPOEHUS  aTOMOB  XHMHUYECKHX
JIEMEHTOB (COCTaB M 3apsia  sijapa, oOImee 4YUCIO DJIEKTPOHOB H
pacnpenesieHe UX 10 DJEKTPOHHBIM  CIOSIM), OOBSACHATH OOILIHMe
3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB 3JIEMEHTOB M HUX COCIMHEHUN B
npejesiax MajlbIX MEePUOJIOB U TIIABHBIX MOATPYII ¢ YYETOM CTPOEHHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATh XUMHUUYECKUE 3JIEMEHTbI, HEOPraHUYECKHE BEIIECTBA,
XUMUYECKHE peakuuu (10 YMCIy U COCTaBy YYAaCTBYIOUIUMX B pPEAKIUU
BEILIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO W3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME W CHEHU(PUUYECKHE XUMHYECKHE
CBOMCTBAa NPOCTBIX M CIOXHBIX BEIIECTB, NOATBEpPXAasi OINHUCAHUE
IpUMEPAMH MOJIEKYJISIPHBIX W HMOHHBIX YPaBHEHUU COOTBETCTBYIOUIUX
XUMUYECKUX PEAKIINN;

COCTABJISITH YPaBHEHUS AJIEKTPOJUTUUYECKON JIHUCCOUMALUU  KHUCIIOT,
LIEJI0YEH U COJIEH, ITOJHBIE U COKPAILIEHHBIE YPABHEHNS PEAKIIMM NOHHOTO
oOMeHa, YypaBHEHHS pEaKUui, MOATBEPKAAIOIINX CYIIECTBOBAHUE
T€HETUYECKOM CBSI3U MEXKY BEIIECTBAMH PA3JIUYHBIX KJIACCOB;



pPacKphIBaTh CYITHOCTh OKHUCIWUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEACTBOM COCTaBICHUS SJIEKTPOHHOTO OanaHca 3TUX peaKkiuii;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHSI,
BO3MOXXHOCTH TIPOTEKaHUS XUMHYECKHX MPEBPAIICHUN B Pa3IUIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO W MOJIIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOIO »JJIeMeHTa 1o (opmyIe
COCIMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHCHHUIO XUMUIECKOU PEaAKIIHH;

coONIOJaTh  MpaBUja  MOJIB30BAHUS  XMMHUYECKOW  MMOCyIOW U
7a00paToOpHBIM  OOOPYJIOBAaHMEM, a TaKXe INpaBuiia oOpalieHust ¢
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIIUSAMH TIO BBITTOJIHCHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUI0O U COOMpAHHUIO
ra3oo0pa3HbIX BEIIEeCTB (aMMHAaKa U YTIEKUCIIOTO Trasa);

MPOBOJUTh  PEAKIHUH, TOATBEPKIAIOIMIMNE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACTIO3HABATH OIMBITHBIM IMYTEM XJIOPUI-, OPOMUI-,
uoaua-, kKapOonart-, ¢ocdar-, cuiaMkar-, cyiabdar-, TUAPOKCH]I-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX PacTBOpPaX HEOPTAHMUECKUX BEIECTB;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIBHON JEATEILHOCTH — aHAJH3
U CHHTE3, CpaBHEHUE, OOOOIIEHHE, CHUCTEMATHU3allMI0, BBISBICHUE
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKUX pEaKlUid, €CTeCTBEHHO-HAy4YHbIE METOJbl TIO3HAHUS —
HaOJI0ICHUE, M3MEpPEHHEe, MOJCIUPOBAHUE, IKCIIEPUMEHT (pealbHBbIA H
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KouuyecTBO 4yacoB
Ne HaumenoBaHue pa3jiesioB U K n dyeKkTpoHHbIE (LM (POBbLIE)
n/n TeM NMPOrpaMmbl Bcero OHTPOJILHBIC paKTiieckue o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Pasnea 1. [lepBoHayaibHble XUMHYECKHE OHATHS
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 2 bubmuorexa [IOK
' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c
YyeJI0BeKa
19 BemtecTBa 1 XUMHU4ecKkue 15 1 bu6nmoreka LIOK
' peaxkuuu https://m.edsoo.ru/7f41837c
Hroro mo pazneny 20
Pa3nen 2. BaxkHeiine npeacTaBuTe/ M HEOPraHMYECKUX BelllECTB
21 Boznyx. Kucnopon. [Toustue 06 6 bubnnorexa [JOK
' OKCcHUIax https://m.edsoo0.ru/7f41837c
29 Bonopoa.Ilonsatue o kucinorax u 8 1 bubmmnoreka HOK
' COJIAX https://m.edsoo.ru/7f41837¢
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bubmuoreka [IOK
' OCHOBaHHUAX https://m.edsoo.ru/7f41837¢c
OCHOBHBIC KIIACCHI bubmnoreka IIOK
2.4 . 11 1 1 :
HEOPraHNYECKUX COECTUHEHUN https://m.edso0.ru/7f41837c
Hroro no paszneny 30

Paznea 3. Ilepuoanyecknii 3akon u Ilepuoguyeckas cucrema xumudeckux daeMenToB JI. M. Menneseesa. CTpoeHue aTOMOB.
XuMnueckas cBsizb. OKHCJINTENbHO-BOCCTAHOBHUTEJIbHbIE PEAKIIUH

Ilepuonuueckuii 3aKOH U

31 [lepnonuueckast cucrema 7 bubmuorexa [JOK
' XUMHU4YEeCKHX 3aeMeHToB Jl. U. https://m.edsoo.ru/7f41837c
Mengeneesa. CtpoeHue aroma
3.2 XuMudecKas CBA3b. 8 1 bu6nunorexa LIOK
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OKHUCIIUTENBHO- https://m.edso00.ru/7f41837¢c
BOCCTAHOBUTEJIbHBIE PEAKIIUU
Hroro mo pasery 15 iﬁi?ﬁggfoiﬁggm?c
PesepBHOE Bpems 3 ]hs H6{IHOTeKa LOK
ttps://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KVIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne i/ HaumeHoBaHue pa3jiesioB U TeM K n (undposbie)
) NMPOrpamMmbl Bcero O;Tpom’m’le pﬁaKT“quKHe o0pa3oBaTe/ibHbIE
padoThI padoThI pecypebi
Pa3nes 1. BemecTBO H XMMHYeCKHeE PeaKIUu
[ToBTrOpenue u yriybiaeHne 3HaHUHA Bu6muotexa [JOK
1.1 5 1 :
OCHOBHBIX pa3JiesioB Kypca 8 Kiiacca https://m.edso0o.ru/7f41a636
19 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnorexa [JOK
' peakiui https://m.eds00.ru/7f41a636
DNEKTPOIUTHYECKAs JUCCOLUAIIMS. Bbu6mmoteka [JOK
1.3 8 1 1 :
XUMHUYECKUE PEAKIIUU B pACTBOPAX https://m.edsoo.ru/7f41a636
Htoro no pazneny 17
Pazgen 2. HeMeTaJJILI M X CO€IHHEHUSA
21 OO01mas xapakTepUCTHKA XUMUYECKUX 4 1 bubmmoreka [JOK
' aneMeHToB VIIA-rpynmel. ["asorensl https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepuCTUKa XUMHUUECKUX
2.2 3JIeMeHT01§ VIA?F nbl. Cepa u eé 6 Bubmiorexa LIOK
' PYIHIBL L¢P https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
bu6nunorexa LIOK
2.3 aneMeHTOB VA-Tpymmsl. A30T, pochop u ux 7 1 httos://m.eds00.rU/7f41a636
COETMHEHUS
OO01mas xapakTepUCTHKa XUMUYECKUX
2.4 BJICMGHTOIE IVAl-Drpynm)I. VYrnepon u 8 1 2 bubmiorexa LIOK
. https://m.edsoo.ru/7f41a636
KPEMHHM U UX COEIMHEHUS
Hroro no pazneny 25
Pasnen 3. MeTasuibl 1 UX COeIMHEHUS
. bubnunorexa LIOK
31 Obmwe cBoiicTa MeTaIOB 4 https://m.edsoo.ru/7f41a636
3.2 Baxknel1me MeTamibl 1 UX COSIUHEHUS 16 1 2 brbmorexa [IOK

https://m.edsoo.ru/7f41a636
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Wroro no pazneny 20
Pasznea 4. Xumusi U OKpysKaloas cpeaa
4.1 BemectBa u Matepuaibl B )KU3HU Y€JIOBEKA 3 BH@H/IOTeKa LOK
https://m.edso00.ru/7f41a636
Wroro no pazueny 3
Peacpioo Bpems 3 ipadimessooruTta1s530
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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