MUHUCTEPCTBO MPOCBEIHIEHUS POCCUCKOM ®EJEPALIUU

MuHucTepcTBo 00pa3oBanus 1 Haykn Camapckoii o61acTu

PACCMOTPEHO

Ha 3aceganuu MO

[Tporokon Nel ot «28»
aBrycra 2023 .

AHO 00 «<AKAJAEMMUS»

COI''TACOBAHO

[lenaroruueckuM COBETOM
AHO OO "AKAIAEMIA"

YTBEPXIEHO

['eHepanbHBIN TUPEKTOP
AHO OO "AKAJAEMUA"

[Iporokon Nel ot «28» aBrycra
2023 .

3umapesa 1.B.
[Tpuxa3 Ne65 ot «28» aBrycra
2023 r.

PABOYASA ITPOTPAMMA

y4eOHOro npeamera «Xummusi. bazoBblii ypoBeHb»

U1t oOyJaromuxcs 8 — 9 Kiaccos

Carntana 20922
UL

AWNPEKTOP

r.-camMapa, z

JOKYMEHT MOZAMUCAH SMEKTPOHHOM MOAMUCHIO
AHO 00 "AKAZJIEMMUSA", 3VIMAPEBA UPVHA BUKTOPOBHA, TEHEPAJTbHBIN

15.09.23 15:13 (MSK)

Ceptudukat 01ECA179006BAF558347F8E665810E87FC




MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o XMM1M Ha YpOBHE OCHOBHOT'O OOIIIEr0 00pa30BaHMs COCTaBIeHa HA OCHOBE
TpeOoBaHUN K pe3ysibTaTaM OCBOCHMS OCHOBHOM 00pa30BaTelbHOW MPOrpaMMbl OCHOBHOTO
obuero obpazoBanus, npeactaBieHHbIXx B PI'OC OOO, a Takke Ha OCHOBE (eaepanbHON
paboueil mporpaMMbl BOCIIUTaHUS U ¢ YYETOM KOHIICTIIMU MPETOoaBaHusl y4eOHOro mpeameTa
«Xumus» B 00pa3oBaTelIbHBIX Oopranuzanusax Poccuiickoit degepanuu.

[Iporpamma 1o XuMuU JaéT MPEJCTABICHUE O LEIAX, OOIIel cTpaTeruu oOydeHUs,
BOCIIUTAHUS W Pa3BUTUS OOYyYalOIIUXCA CPEACTBAMU Y4YEOHOTO MpeaMeTa, YCTaHaBIUBACT
00s13aTeNIbHOE MPEMETHOE COAEpKaHUE, MPEAYCMATPUBAET pacIpeiesieHHue ero Mo Kiaccam u
CTPYKTypUpOBaHHME IO pazjiejiaM MW TeMaM MporpaMMbl MO XHUMHUH, OIpEIesieT
KOJIMYECTBEHHBIE M  KAYeCTBEHHBIE XapaKTePUCTUKU COJECPKAHUS, PEKOMEHIYEeMYIO
MOCJIEA0BATEIbHOCTh M3YYEHUS] XUMHUHU C YU4ETOM MEXKIPEIMETHBIX W BHYTPUIIPEIMETHBIX
CBSI3€M, JJOTUKU y4eOHOTO MPOIEcca, BO3PACTHBIX OCOOCHHOCTEN 00yYaromuxcsi, Onpeaeasier
BO3MOXKHOCTH TpeAMeTa JUisl peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHUS OCHOBHOM
o0pa3zoBaTeIbHOM MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro OOpa3oBaHUs, a TaKXKe
TpeOOBaHUN K pe3ysibTaTaM OOy4YeHUs XUMUM HA YPOBHE IIeJiell M3ydeHUusi MpeaMmera u
OCHOBHBIX BHJOB Y4€OHO-TIO3HABATEIBHON JACSATEILHOCTH OOYYAIOIIErocs IO OCBOEHUIO
y4eOHOT0 COIepKAHUSI.

3HaHWEe XUMUU CIIYKUT OCHOBOW UTsi (OPMUPOBAHUS MHUPOBO33PECHHS O0ydarOIIerocs,
€ro TMPEJICTAaBICHUN O MaTEPHATILHOM €IMHCTBE MHUPA, BAXKHYIO POJIb UTPAOT (GOPMHUPYEMBIC
XUMUEHN MPEACTABICHHS O B3aMMOIIPEBPAIICHUSX YHEPTUN 1 00 SBOJTIOIIMH BEIIIECTB B IPUPO/IE,
O MYTSAX PEIIeHUs TI00aTbHBIX MPOOJIEM YCTOHYMBOTO PA3BUTHS YETOBEYECTBA — CHIPHEBOMH,
HHEPTeTUYECKOM, TUIIEBOM U IKOJIOTUIECKON 0€30MacHOCTH, TPOOIIEM 3IPABOOXPAHCHHUS.

N3ydenune xumumu:

CIIOCOOCTBYET peanu3allid BO3MOXKHOCTEW [UIsi caMopas3BUTHS #  (DOPMHUPOBAHUS
KYJIbTYPBI TUYHOCTH, €€ 00IIeH 1 (yHKITMOHATHHOW TPaMOTHOCTH;

BHOCHT BKJ1aJ] B QOPMHUPOBAHKUE MBIIIICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00yJaronmxcs,
HAaBBIKOB HX  CaMOCTOSTENbHOMW  y4eOHOW  JEATENBHOCTH, OSKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHUW, HEOOXOTUMBIX KakK B TIIOBCEJIHEBHOW JKU3HU, TaK U B
npo¢eCcCHOHAILHON JIeATeIbHOCTH;

3HAKOMHUT CO CHENU(PUKON HAyYHOTO MBIIIJICHHUS, 3aKIa/JbIBA€T OCHOBBI IIEJIOCTHOTO
B3IJISila HA EAWHCTBO TMPHUPOJBI U YEJIOBEKa, SIBISIETCS OTBETCTBEHHBIM JTalloM B
(GbopMUPOBaHUY E€CTECTBEHHO--HAYYHON IPaMOTHOCTH 00YYarOIINXCS;

CIoCcOOCTBYET (DOPMUPOBAHUIO IIEHHOCTHOIO OTHOIIEHUS K €CTeCTBEHHO--HAyYHBIM
3HAHUSM, K TPUPOJE, K UETOBEKY, BHOCHUT CBOM BKJIAJ B JKOJOTMYECKOE OOpa3oBaHUE
o0y4Jarommxcs.

JlanHble HampaBiieHUs] B OOYYEHUU XUMHUU OOECIEYMBAIOTCS CHEU(UKON CoNlep KaHUs
yu4eOHOTO TMpeaMeTa, KOTOPbIM SBISETCS MEeAarormueckd aJanTHPOBAHHBIM OTpPaKECHUEM
0a30BOI1 HAYKH XMMHUU Ha ONPEIeTIEHHOM dTare e€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHWsS OPUEHTHUPOBAH HA OCBOCHUE
(6] yqamn[mvrm‘ﬂ CUCTCMBIL nepnnnaqa NIbBHBIX [MOHSITUN XUMHHU, OCHOB Henpram/memmﬁ XUMUnu

y HERGSPEA SRR UL X moHsATHIT OpraHnYecKoi XuMuH
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CrpykTypa coaepx’aHusl IPorpamMMsbl 10 XUMUU CPOPMHUPOBAHA HA OCHOBE CHCTEMHOIO
noaxonaa Kk e€ uzydeHuro. ColepkaHue CKIIAJbIBAETCS U3 CUCTEMBI MOHATUH O XUMHUYECKOM
AJIIEMEHTE M BEIIECTBE M CUCTEMBl MOHATHH O XMMHUYECKOH peakuud. OO6e 3T CHUCTEMBI
CTPYKTYPHO OpPraHU30BaHbI [0 MPUHLUITY MOCJIEA0BATEILHOIO Pa3BUTHS 3HAHUN HA OCHOBE
TEOPETUYECKUX ITPEACTABICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOT'O YYEHHSI KaK OCHOBBI BCET'O €CTECTBO3HAHMS;

— Ilepunoanueckoro 3akoHa J[. 1. MenaeneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— YUYEHHUSI O CTPOEHUH aTOMa U XUMHYECKOH CBSI3H;

— IpeJICTaBICHUHN 00 ANEKTPOIUTHUECKON IMCCOLMALUY BEIIECTB B PACTBOPAX.

Teopernyeckne 3HaHMS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKU IOJYYEHHBIX U
OCMBICJIEHHBIX (DAKTOB, pa3BUBAIOTCS IIOCIENOBATENIBHO OT OJHOIO YPOBHSA K JApyromy,
BBIMOJHSS (QYHKIUU OOBSACHEHUS M IPOrHO3MPOBAHMS CBOMCTB, CTPOEHMSI U BO3MOXKHOCTEH
NPAKTUYECKOTO TPUMEHEHUS U TIOJyUYECHUS U3y4aeMbIX BEIIECTB.

OcBoeHue mnporpaMMmbl MO XUMHUHU CHOCOOCTBYET (DOPMUPOBAHUIO MPEICTABICHUS O
XUMHMYECKOW COCTABJISIOLICH HAay4yHOM KapTHHBI MUpa B JIOTUKE €€ CUCTEMHOMN IPUPOIbI,
LIEHHOCTHOI'O OTHOILIECHMS K HAYYHOMY 3HAaHHIO U METOJAaM IIO3HaHWs B Hayke. M3yueHwue
XUMHUHU TPOUCXOIAUT C MPUBICUYEHUEM 3HAHMM W3 paHee HU3YyUYEHHBIX Y4YEOHBIX MPEIMETOB:
«Oxpyxaromuit Mupy, «buosorus. 5-7 knacce» u «duszuka. 7 Kimaccy.

[Ipn M3yyeHUn XUMUU NPOUCXOAUT (HOPMHUPOBAHME 3HAHUM OCHOB XMMHUYECKOW HAYKH
KaK 00JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHUSI, MPAKTUUYECKON JEATEIbHOCTH YeJIOBEeKa U Kak
OJIHOTO M3 KOMIIOHEHTOB MHPOBOM KYJBTYpbl. 3ajadya ydyeOHOro MpeaMeTa COCTOUT B
(OpMHUPOBAHUU CUCTEMBl XUMUYECKUX 3HAHUN — Ba)KHEUIIUX (PAKTOB, MOHATHI, 3aKOHOB U
TEOPETUYECKHX MOJIOKEHUHN, JOCTYIHBIX 0000IIEHNIT MUPOBO33PEHUYECKOT0 XapaKTepa, A3bIKa
HAyKH, B TPUOOIIEHNH K HAYYHBIM METOJAaM MO3HAHUS IPU U3YUYEHUHU BEIIECTB U XUMUYECKHUX
peakuuii, B OpMUPOBAHUU U Pa3BUTUN MIO3HABATEIbHBIX YMEHHUI U NX IPUMEHEHUH B y4eOHO-
MMO3HABATENILHOM U Y4eOHO-UCCIIEI0BATENbCKOM J€ATEIbHOCTH, OCBOCHHUHU MPAaBHII 0€3011aCHOTO
oOpallleHHs C BEIIECTBAMH B IOBCEAHEBHOM KU3HU.

[Ipy u3yyeHUn XMMHHM Ha YpOBHE OCHOBHOI'O OOLIEro oOpa30BaHHs BAKHOE 3HAYEHUE
pUOOpENIH TaKKUe LU, KaK:

— (OopMHUPOBaHNE UHTENIEKTYAIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYIHHUYECTBY, CAMOCTOSITEIbHOMY IPUHATHIO PEIIEHUN, CIOCOOHOM alanTUpOBaThCAd K
OBICTPO MEHSAIOIINUMCS YCIOBUSAM KHU3HH;

— HampaBJIEHHOCTh OOy4YEHHUS Ha CHCTEMaTH4YeCKoe MPUOOIIeHHE OO0YYaromUXCs K
CaMOCTOSITEJIbHOM ~ TIO3HABATEIBHOM  NESATEIBHOCTH, HAyYHBIM  METOJaM  IO3HAHMS,
bOpMUPYIOIITUM MOTHUBAIIUIO U PA3BUTHE CLIOCOOHOCTEN K XUMUM;

— o0ecrnieyeHre YCJIOBHM, CIHOCOOCTBYIOIIMX MPUOOPETEHUI0 OOYYarOIIMMHUCS OIbITa
pa3HOOOpa3HON JEeATENbHOCTH, MMO3HAHMS U CAMOIIO3HAHMS, KIIOUEBbIX HABBIKOB (KIHOYEBBIX
KOMIIETEHIIMI ), UMEIOLIUX YHUBEPCATIbHOE 3HAUCHHUE JIs1 Pa3IUYHbIX BUIOB JIEATEIbHOCTH;

— ¢opmupoBaHue oO1el GyHKIIMOHATLHON U €CTECTBEHHO-HAYYHOU TPaMOTHOCTH, B TOM
YuClie YMEHUN OOBSICHATh U OLICHUBATH SIBICHHS OKPYXAIOLIEr0 MHUpA, UCIOJb3Ysl 3HAHUS U
OMbIT, MOJYYEHHbIE TMPU HU3YYCHUH XUMUM, MPUMEHATH UX IMPU pPEUICHUU NpodsieM B

OBGEAHEBBAHOKHERRHOH AP PROBAI 1EATEITbHOCTH;
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— (opmupoBanme y 00y4JaIOMUXCS TYMAaHUCTUICCKUX OTHOIICHUM, TOHUMAaHWSI IICHHOCTH
XUMHUYECKUX 3HAHUH I BBIPAOOTKH DKOJOTHYECKH IeJIeCO00pa3HOTO MOBEICHUS B OBITY U
TPYIOBOU NIEATETHLHOCTH B IEJISIX COXPAHECHHSI CBOETO 370POBbS U OKPYKAIOIIEH MPUPOTHOMN
Cpeibl;

— pa3BUTHE MOTHBAIMM K OOyYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCITUTAHMIO HAa OCHOBE YCBOCHHS OOIIEUeIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MTPOQUJIS U HAMPABICHHOCTH JAJIbHEHIIIEro 00yUYeHUs.

OO01ee 4KCIIO YacoB, OTBEAEHHBIX ISl M3yYEHUS XMMHUU Ha YPOBHE OCHOBHOTO OOIIETro
oOpasoBanus, coctaBisieT 136 yacoB: B 8 kinacce — 68 yacoB (2 yaca B HeJien0), B 9 kiacce —
68 yacoB (2 yaca B HEJIEJIO).

COAEPKAHUE OBYYEHUA

8 KIIACC

IlepBoHayabHbIE XUMHUYECKHE TOHATHS

[Ipenmer xumuu. Poilb XMMUK B JKM3HU 4YelIOBeKa. XUMHUSA B CUCTEME Hayk. Tena u
BemecTBa. dusnueckue CBOWCTBA BelleCTB. ArperatHoe cocrosinue BeriecTB. [loHsTue o
MeTOo/ax Mo3HaHus B XUMUHU. Yucteie BemecTBa U cMecu. CriocoObl pa3iesieHus] CMECei.

ATOMBI U MOJIEKYJIbl. XUMHUYECKHE dJeMeHThl. CHMBOJIBI XUMHUUYECKUX DJIEMEHTOB.
[IpocThie U CllOXKHBIE BelleCTBA. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumnueckass (opmyna. BajJeHTHOCTP aTOMOB XUMHUYECKHUX DJEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemlecTB. OTHOocuTenbHass aTromHas Macca. OTHoOcUTEIbHAs
MOJIEKYJIsIpHast Macca. MaccoBas J10JIs1 XMMUYECKOTO 2JIEMEHTa B COSMHEHUH.

KommuectBo BemectBa. Monb. MossipHas macca. B3auMocCBsA3b KOJIMYECTBA, MACCHI U
Yyucia CTPYKTYPHBIX €MHUIL BelllecTBa. Pacuérel o opmysiaM XUMHUUECKUX COCTUHEHUM.

OU3NYECKNEe U XUMUYECKHUE SIBJICHUS. XMMHUYECKas peakuusi U €€ MPU3HAKU. 3aKOH
COXpaHEHUS MacChl BEIIeCTB. XUMUYeCKUe ypaBHeHUs. Kitaccudukanus XuMU4ecKux peakiui
(coenrHEeHUs, Pa3IOKEHUS, 3aMEIIEHUSI, OOMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCY/I0H, MpaBuiaMu padoThl B J1a0OpaTopuu U npuémMamu
oOparieHusi ¢ 1a00OpaTOPHEIM 00OPYJAOBaHHEM, U3YYCHHE U ONMHUCAaHUE (PU3HMYECKUX CBOMCTB
00pa3IloB HEOPraHWYECKUX BEIIECTB, HAOMIOJAeHUE (HU3MYECKUX (IUIaBJICHWE BOCKA, TAsTHUE
JbJIa, paCTUPAHHUE caxapa B CTYIKE, KUTICHWE W KOHJEHCAIIMS BOJIbl) U XUMUYECKUX (TOpeHue
CBEUHU, MPOKAJIMBAaHUE MEIHOM MPOBOJIOKH, B3aMMOJEHCTBUE MeJa C KHUCJIOTOM) SIBICHU,
HaOJII0/ICHHE U ONKMCaHUE MTPU3HAKOB MPOTEKAHUS XUMHUECKUX Peaklnil (pa3ioKeHue caxapa,
B3aMIMO/ICHCTBHUE CEPHOM KHUCIIOTHI C XJIOpHUIOM Oapusi, paznoxenue ruapokcuaa meau (1) mpu
HarpeBaHWM, B3aUMOJCHCTBUE Xkene3a ¢ pacTBopoMm conu memu (Il), m3yuenue cmocoGoB
paszielieHus] CMeCeil: C TMOMOIIbI0 MarHuTa, (UILTPOBAHHE, BBIMAPUBAHUE, TUCTHIUISAIINSA,
xpomatorpadus, TpPOBEIECHWE OYUCTKA TOBApPEHHOW COJM, HAOMIO/IEHNEe ¥ OIHCAHUE
pEe3yJAbTAaTOB MPOBEACHUS OMbITA, WILTIOCTPUPYIOIIETO 3aKOH COXPAHEHHUS MACChl, CO3JaHUE
MOJIeJIe MOJIEKYJI (IIapOCTEPKHEBBIX).

noBERACHISHTHPRAOTPRHTEIN HEOPraHMYeCKUX BellecTB
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Bo3agyx — cmech razos. CoctaB Bo3ayxa. Kuciopoa — 3JIeMEHT U MPOCTOE BEIIECTBO.
Haxoxnenue kuciopoaa B mpupoie, Pu3ndeckne 1 XUMUIECKUE CBOMCTBA (PEaKIIuy TOPCHHS).
Oxcunpl. Ilpumenenune kucimopoga. CrmocoObl TOMydeHHsS] KHUCIOpOAa B JIabopaTopuul U
MPOMBITTUIEHHOCTH. KpyroBopoT kuciopoaa B npuponae. O30H — ammoTpornHas Moaupukays
KHUCJIOPO/a.

TennoBo#t »h(dEeKT XUMHUUECKOW peaklud, TEPMOXUMHUYECKHE YpaBHEHUS, JK30- U
SHJIOTEPMHUYECKUE peakuu. TOIUIMBO: yrojib W METaH. 3arpsi3HEHUE BO3]lyXa, YCUJIEHUE
NapHUKOBOTO 3 deKTa, pa3pylieHne 030HOBOTO CJIOA.

Bomopon — anemeHT M mpocrtoe BemecTBo. HaxoxkaeHue Bogopona B IPUPOJE,
dusznyueckre 1 XUMUYECKUE CBOMCTBA, IPUMEHEHHE, CITIOCOObI moaydeHus. KucioTsl u conu.

Monsipablii 00bEM ra3oB. PacuéTsl Mo XUMHYECKUM YPaBHCHUSIM.

@dusnyeckue cBoucTBa BoAbl. Boma kak pactBopurenb. PactBopbsl. HacelieHHbIE U
HEHACBHILLIEHHbIE PAcTBOpPbI. PacTBOpMMOCTH BellecTB B BoAe. MaccoBasi J0Jsl BEILIECTBA B
pactBope. XuMHUYecKue cBoMcTBa BoAbl. OcHOBaHUA. POJb pacTBOPOB B MPHUPOJE U B KU3HU
yesnoBeka. KpyroBopoT BoJbl B IpUpOJIE. 3arpsi3HEHUE NPUPOJIHBIX BoA. OXpaHa U OYMCTKA
IPUPOJIHBIX BOJ.

Knaccudukanus Heopranuuyeckux coeauHenuit. Okcuabl. Kiaccudukaiuss OKCHIOB:
cosieoOpasyromue (OCHOBHBIE, KHUCIOTHBIE, aM(pOTepHbIE) H  HecoJeoOpasyroIlue.
Homenknatypa okcunoB. @U3nyeckue U XUMUYECKUE CBOMCTBA OKCUIOB. [loyueHne okcuios.

OcHoBanusi. Knaccudukanuss OoCHOBaHMM: MIENOYM W HEPACTBOPUMBIE OCHOBAHMS.
Homenknmarypa ocHoBanui. PU3UUECKME U XMMHUYECKHUE CBOMCTBAa OCHOBaHuM. [losnydenue
OCHOBAHMM.

Kucnotel. Knaccudukanus kucinor. Homenknarypa kucior. @usnyeckue u XUMUYECKHUE
cBoMCTBA KUCIOT. Pan aktuBHocTr MetaiioB H. H. bekerosa. [lonyduenue kucmuor.

Comu. Homenknatypa coseil. @u3nyeckue U XuMudeckue cBorcTBa cosen. [lomyuenue
COJIEH.

I'eneTnyeckas cBsI3b MEX/Ty KJIacCaMU HEOPTaHUYECKUX COSTUHEHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OMPEJICIICHUE COJIEPKAHUSI KUCIIOPO/ia B BO3AyXe, MOTyYeHrue, COOupaHue,
pacro3HaBaHHe M M3Y4Y€HUE CBOWCTB KUCIOPOJa, HAOIIOJEHUE B3aUMOJICUCTBUS BEIIECTB C
KHUCJIOPOJIOM U YCJIOBHSI BOSHUKHOBEHHUS U MIPEKpaIlleHus TopeHus (mmoxkapa), 03HaKOMJICHHUE C
oOpasiaMyd OKCHJOB M OMNHCAaHWE MX CBOWMCTB, MOJyYE€HUE, COOMpaHUE, paclio3HaBaHHUE U
W3yYeHHE CBOMCTB BOJOpoja (TOpeHHe), B3auMojeicTBre Bojgopoaa ¢ okcuaom memau (1)
(BO3MOYKHO UCTOJIb30BAHUE BUIEOMATEPUAIIOB), HAOII0/IEHHE 00Pa3I0B BEIIECTB KOJUYECTBOM
1 mMonb, uccnenoBaHue 0COOCHHOCTEN pacTBOPEHHUSI BEIIECTB C Pa3IMYHON pacTBOPUMOCTBHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPEAEIEHHOW MAacCOBOW JOJIEW PACcTBOPEHHOIO BEILECTBA,
B3aMMOJICHCTBUE BOJIbI C MeTaJUlaMH (HATpUEM M KabliieM) (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPHUAIIOB), HUCCIICOBAaHUE 00PA3I[0B HEOPTAHUIECKUX BEIIECTB PA3TUYHBIX KJIACCOB,
HaOJII0JICHHE U3MEHEHUsI OKPACKU MHIMKATOPOB B PAcTBOPAaX KUCIOT U IIEJIOYEH, U3yueHUE
B3aumozercTeus okcuaa meau (1) ¢ pacTBOpoM cepHOU KHCIIOTBI, KHCIOT C METaJulaMH,
pEaKUMil HEWTpAIM3alUM, IOJIYYCHUE HEPACTBOPHUMBIX OCHOBAHUM, BBITECHEHUE OJHOIO

THOVIELIN NIACTRONDSD

M Laﬂﬂa ApyriM—13—pacTBopa €O, PCHCHUC IKCHCPUMEH
KYMEHT MOZAMUCAH 3JIEKTPOHHOW NMOAMUCHIO
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IMepuoanueckuii 3axoH u Ilepuognueckasi cucreMa xumMmuueckux 3Jjemenros /. U.
MenpeJieeBa. Crpoenne aTOMOB. Xumunueckas CBA3b. OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIC PeaKIUU

[lepBbie TOMBITKH KIAaCCU(PUKAIMK XUMHUYECKHX dJeMeHToB. [loHsatne o rpymnmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U MIEI0YHO3EMEIbHBIE METAILIBI, TaJIOT€HbI, UHEPTHBIE ra3bl).
DneMEeHTHI, KOTOphIe 00pa3ytoT aM(POTEPHBIC OKCHIBI ¥ TUIPOKCHUIBI.

[lepuonnueckuii 3akoH. Ilepumogmueckas cucrema XuMHYECKHX »3jaemeHToB J[. U.
MenneneeBa. Koporkonepuonnas u miuuHHomnepuoaHas ¢opmbl [lepuomanueckoi cucTeMbl
xumuueckux anemeHtoB . M. MengeneeBa. Ilepuonsl u rpynmbl. OU3WYECKUN CMBICI
MIOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOA U IPYIIIbI AJIEMEHTA.

Crpoenune aromoB. CoctaB artomHbIX suep. M3orombl. OnektpoHbl. CTpoeHHE
AJIIEKTPOHHBIX 000JIOYEK aTOMOB MEePBbIX 20 XuMHU4YeCcKux 3emMeHToB [leprouyeckoit cucTeMbl
J. . MenneneeBa. XapaKTepUCTHUKAa XUMHYECKOIO 3JIEMEHTA 110 €ro IIOJ0XKEHHUI B
[Tepuognueckoit cucreme 1. . Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS painyca aTOMOB XUMMUYECKUX AJIEMEHTOB, METAJUIMUYECKUX
Y HEMETAJUIMYECKUX CBOMCTB MO IPyNIIaM U MEPHOIAM.

3nauenue [lepuoanueckoro 3akoHa u [leproguyeckoil CHCTEMbI XUMHUYECKHUX JIEMEHTOB
IUIs pa3BUTHS HAYyKH U TIpakTuku. [{. 1. MenaeneeB — yuy€HbIN U rpakIaHUH.

Xumuueckass ~ cBa3b.  KoBanmeHnTHas ~ (mossipHass W HEMOJIIpHAsi)  CBSI3b.
DIIEKTPOOTPUIATEIBHOCTh XUMUUECKUX 3JIEMEHTOB. VIOHHAs CBSA3b.

Crenenp okucineHusi. OKUCIUTEIbHO--BOCCTAHOBUTENbHBIE peakuuu. IIporeccel
OKHCJICHUS M BOCCTAHOBJECHUS. OKUCIUTENIN U BOCCTAHOBUTEIIM.

Xumuueckuii IKCnepumenm:

U3y4deHrue oOpaslloB BEIIECTB META/VIOB M HEMETAIOB, B3aUMOJECHCTBHE THAPOKCHUIA
[IMHKA C paCTBOPAMU KUCJIOT U HIET0YEH, TPOBEICHUE OMBITOB, MWILUTFOCTPUPYIOIIUX TPUMEPDI
OKHCIIUTEbHO-BOCCTAHOBUTEIBHBIX PEAKIU (TOpEHUE, PEAKIIUU PA3JI0KEHUSI, COSTUHEHUS ).

Meosicnpeomemnmnule cea3u

Peanuzanus MexxnpeaAMETHBIX CBSI3€H MPU U3YUYEHUN XUMUU B § KJIACCE OCYIIECTBIACTCS
Yepe3 HCIMOJb30BaHWE KaK OOIIMX €CTeCTBEHHO--HAYYHBIX TMOHSATUM, TaK W TMOHSITHUH,
SIBJISIFOLIUXCSI CACTEMHBIMH 17151 OTJETBbHBIX TPEAMETOB €CTECTBEHHO--HAYYHOT'O LIUKJIA.

OO0me ecTeCTBEHHO--HAy4YHbIC TMOHATHUS: Hay4dHbIA (DaKT, TUMOTE3a, TEOpPHs, 3aKOH,
aHanu3, CHUHTe3, Kjiaccuukamusi, MEPUOJUYHOCTh,  HAOMIOJACHUE,  IKCICPUMEHT,
MOJICTTMPOBAHUE, U3MEPECHUE, MO/JIEIb, SIBJICHHE.

®dusuka: marepus, aToM, OJEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIHWJ, HW3OTOIIbI,
PaIMOaKTUBHOCTh, MOJIEKYJA, DJEKTPUUECKUM 3apsij, BELIECTBO, TEIO, 00bEM, arperaTHoe
COCTOSIHUE BENIECTBA, ra3, (pU3NYECKUe BEIMYMHbBI, €AUHUIBI U3MEPEHHUS, KOCMOC, IJIAaHETHI,
3BE31161, ComHIIE.

buonorus: porocunres, aprxanue, buocdepa.

I'eorpadus: armocdepa, rtuapochepa, MUHEpaNbl, TOPHBIE TMOPOJIBI, TIOJE3HBIC
HCKOITa€MbIE, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC
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[lepunonnueckuin 3akoH. llepmommueckas cucrema xumudeckux diaemeHtoB [ W.
MenpneneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHHHM CBOWCTB XUMHYECKHX
AJIEMEHTOB MEPBBIX TPEX MEPHUOJIOB, Kadusl, KaJIbLUS U UX COCIUHEHUN B COOTBETCTBUH C
IIOJIOKEHUEM IEMEHTOB B [lepnoanueckoil cucTeMe U CTPOCHHEM UX aTOMOB.

CrpoeHue BeliecTBa: BHAbI XUMHUYECKOW CBA3U. THIBI KPUCTAIUIMYECKHX PEHIETOK,
3aBUCUMOCTHh CBOWCTB BEIIECTBA OT THIIA KPUCTAJUIMYECKOW PEHIETKM W BUJA XUMUYECKOU
CBS3U.

Knaccudukainus u HOMEHKIATypa HEOPTaHMYECKUX BEIIECTB. XMMHUYECKHE CBOWMCTBA
BEILECTB, OTHOCAIIUXCSA K PAa3IUYHBIM KJIAacCaM HEOPraHWYECKUX COCIUHEHUH, TeHETUYEeCKas
CBSI3b HEOPTraHUYECKUX BEIIECTB.

Knaccudukanuysa XuMruueckux peakifil Mo pa3IudHbIM MpU3HAKaM (110 YUCITY U COCTaBy
YYaCTBYIOIIUX B PEAKIMU BEIIECTB, MO TEIUIOBOMY 3(QeKkTy, M0 H3MEHEHHIO CTeleHEeH
OKHUCJICHUS] XMMHUYECKUX DJIEMEHTOB, M0 0OPAaTUMOCTH, MO YYaCTHIO KaTalu3aTopa). JK30- U
SHIOTEPMHUYECKUE PEAKIUN, TEPMOXUMUYECKUE YPABHEHNUA.

[Tonsitue o ckopocTn XUMHUYECKOW peakiuu. [ToHsTHE 00 0OpPAaTUMBIX U HEOOPATUMBIX
XUMUYECKUX peakuusx. [IoHsATHE O TOMOrE€HHBIX M TETEPOreHHbIX peakuusx. lloHstue o
karanusze. [loHsATHE O XuUMHUYeCKOM paBHOBecHH. DakTOphl, BIHSIOIMIME HA CKOPOCTh
XUMUYECKOUN PEAKIIUU U MOJ0KEHNE XUMUYECKOTO PAaBHOBECHS.

OKHUCITUTENHHO-BOCCTAHOBUTEIbHBIE PEAKIMK, 3JIEKTPOHHBIA OaJaHC OKHUCIMTEIbHO-
BOCCTAHOBHUTENIbHOM peakiuu. COCTaBICHHE YPABHEHUI OKHUCIUTEIbHO--BOCCTAHOBUTEIBHBIX
peakimii ¢ UCIOIb30BAHUEM METO/1a SJIEKTPOHHOTr0 OajaHca.

Teopus 3IEKTPOTUTHUECKON JUCCOLMALIMU. DIEKTPOJIUTHI U HEAIEKTPOJIUTHI. KaTHOHBI,
aHUOHBI. MeXaHu3M JUCCOIMAIMKM BEIIECTB C Pa3IMYHBIMU BUJAMU XUMHUYECKOW CBSI3H.
Crenens qucconuanuu. CUIbHbBIC U CITA0bIe SJIEKTPOTUTHI.

Peakuun monHoro ooMeHa. Y ciaoBUs MPOTEKAHUS PEAKIMI HOHHOTO OOMEHA, MOJHBIE U
COKpalIEHHbIE HOHHBIE YpaBHEHHs peakuuil. CBOKWCTBA KUCIOT, OCHOBAaHHMM U COJIEN B CBETE
OpeiCTaBIeHU 00 AIEKTPOJUTHYECKON auccouuanuu. KauecTBeHHbIE peakluudyd Ha HOHBI.
[TonsTHE O THAPOIU3E COJIEN.

Xumuueckuit IKCnepumenm:

O3HAKOMJIEHUE C MOJEISAMH KPUCTAUIMYECKUX PEMIETOK HEOPraHMYECKHUX BELIECTB —
METAJJIOB M HeMeTayioB (rpadura W anMmasa), CIOXKHBIX BEIHIECTB (XJIOpUIA HATpHs),
HCCIIEIOBAHUE 3aBHCUMOCTH CKOPOCTHM XMMHYECKOM PEAKIHHM OT BO3JACUCTBUSA Pa3IMYHBIX
(pakTOpOB, HCCIEIOBAHUE IEKTPONPOBOJHOCTH PACTBOPOB BEILECTB, MPOLECCA TUCCOLMAIIUN
KHCJIOT, IIeJI04ed M coyied (BO3MOMKHO HCIIOJIb30BaHHWE BHUJIEO MATEpPUAJIOB), MPOBEICHUE
OMBITOB, WJUTHOCTPUPYIOLIMX MPU3HAKKA MPOTEKAHUS pEaKUMi MOHHOrO 0OMeHa (0Opa3oBaHHe
ocaJika, BBIJICJICHHE ra3a, oOpa30BaHHE BOJbl), OINbBITOB, WLIIOCTPUPYIOIIHUX HPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil (TOpEHHUE, PEAKIIUHA PA3JI0KEHHS, COCTUHEHUS),
pacno3HaBaHHE€ HEOPraHWYECKHX BEUIECTB C IMOMOILBIO KAYECTBEHHBIX PEAKUUN HA HOHBI,
pelIeHne SKCIIEPUMEHTAIIBHBIX 3a/1a4.

HemeTannbl M UX coelMHEHUS

OOmas xapakTtepucTuka rajsoreHoB. OCOOCHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHBIC
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niesoyamu).  Xiopooaopod. CoJisiHas KHCIIOTa, XUMHUYECKHE CBOMCTBA, IOJIYy4YEHHUE,
IIpUMEHeHHue. /[lelicTBuEe Xjopa M XJIOPOBOAOPOAA HA OpraHuM3M 4YenoBeka. Bakueunmme
XJIOPUJIBI U MX HAXO0KJIEHHUE B IPUPO/IE.

O6mas xapakrepucTtuka 3meMeHToB VIA-rpymmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (u3NYecKue CBOMCTBA MPOCTHIX BEIECTB —
KHUCJIOPOJIa U Cepbl. AJUIOTPOITHbIE MOAM(DHUKALINN KHCIOPOAa U cepbl. XMMHUYECKHUE CBOMCTBA
cepbl. CepoBOoZOpOJ, CTpoeHHe, (U3NYECKUE U XUMHUYEecKhe cBoilcTBa. OKCHABI cepbl Kak
NpPEICTaBUTEIN KUCIOTHBIX OKCHI0B. CepHasi KUCIO0Ta, GU3NUECKUEe U XUMUYECKUE CBOMCTBA
(obmue Kak mpeAcTaBUTENS Kiacca KHUCIOT U creuupuyeckue). XUMUYECKUE PEeaKluu,
JeXalue B OCHOBE MPOMBIIUIEHHOTO Croco0a IMoJydeHus: cepHo KucioTsl. [Ipumenenue
cepHoil kuciaotel. CoMM CEpHOM KHCIOTHI, KAueCTBEHHAs peakuus Ha CyJlb(aT-uoH.
Haxoxnenue cepbl U €€ COeqMHEHUN B NPUPOAE. XUMHUUYECKOE 3arpsi3HEHUE OKPYKarolIen
Cpe/ibl COETMHEHUSMU Ccephl (KUCIOTHBIE JOXK/IU, 3arPsA3HEHNE BO3/lyXa U BOJOEMOB), CLIOCOObI
€ro Mpea0TBpalICHHUS.

Ob6mas xapaktepuctuka s1eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTepHbIE CTENEeHU OKHUCIEeHHsS. A30T, pacnupocTpaHeHHUE B Mpupoje, (Qpu3nyeckue u
xummudeckue cpoiictBa. KpyroBopoT aszora B mnpupoie. AMMHUAK, €ro (QuMyeckue u
XUMHUYECKHUE CBOWCTBA, MojydeHue MU mnpumenenue. Conu amMMoHMs, UX (U3HYECKUE U
XUMHUYECKUE CBOMCTBA, MpuMeHeHue. KauecTBeHHAst peakiusi Ha MOHbI aMMOHHMs. A30THas
KHUCTIOTa, €€ mojyuyeHue, Gu3n4ecKkue U XMMUYECKHe CBOMCTBA (0OlIue Kak MpeAcTaBUTENS
KJlacca KHUCIOT U crienuduueckue). Mcnoap30BaHre HUTPATOB U COJIEH aMMOHUSI B KaueCTBe
MUHEPAIbHBIX yJ0OpeHU. XUMHUECKOE 3arps3HEHUE OKPYKAroUIel cpelibl COeIUHEHUSIMU
a30Ta (KUCJIOTHBIE TOK]IU, 3arpsi3HEHUE BO3/lyXa, TOUBbI U BOJ10EMOB). Docdop, alioTponHbIe
moaudukamuu dochopa, duzmyeckne u xumuueckue cpoiictBa. Oxcuna dochopa (V) u
dochopHas kucnora, QU3NYECKHE M XUMHUYECKHE CBOWCTBa, mojydyeHue. Mcrnonb3zoBaHue
docdaToB B KaueCTBE MUHEPATBHBIX YIOOPEHHUI.

OO6mas xapakrepucTuka 3neMeHToB |V A-rpynmbl. OCOOEHHOCTH CTPOEHHUs aTOMOB,
XapaKTepHbIE CTEIIEHU OKUCICHHS. YTIEpO/, AJNIOTPONHbIE MOAU(DHUKALIMY, PACTIPOCTPAHEHUE
B npupoje, (u3Myeckue M XUMHUYECKUe cBoMcTBa. AncopOmusi. Kpyrosopor yriepona B
npupozae. OKcuapl yriepoaa, ux (U3NUYECKue U XMMUYECKHUE CBOMCTBA, JCHCTBUE HA KUBbIE
OpraHu3Mbl, MOJTYYEHUE U NMPUMEHEHUE. DKOJIOTHYECKUE MPOOJIEMbI, CBSI3aHHBIE C OKCUJOM
yraepoja (1V), runoresa rnmo0aabHOT0 NOTEIUIEHUS KIMMATa, TApHUKOBBIN 3P (eKT. YronbHas
KHCJIOTa U €€ COJId, WX (PU3MYECKUE U XMMHUYECKUE CBOMCTBA, MOJYYEHUE U MPUMEHEHUE.
KauectBeHHas peakuust Ha kapOoHaT-uoHbI. Mcnosnb3oBanue kapOOHATOB B OBITY, MEULIUHE,
MIPOMBIIUIEHHOCTHU U CEIHCKOM XO3SIIICTBE.

[lepBoHauanbHbIE TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCIUHEHUSX yriepoja
(MeTaH, 3TaH, 3TWIEH, AUETWIEH, 3TaHOJ, TJIUUEPUH, YKCycHas Kkwuciota). [IpuponHbie
HMCTOYHHUKHU YTJIEBOJAOPOJOB (Yroiyib, MPUPOJHBINA Ta3, HEPTH), NPOAYKTHl UX NEepepabOTKU
(6eH3UH), UX pOJIb B OBITY U MPOMBINUIEHHOCTH. [IoHATHE 0 OMOJIOrMYECKH BaKHBIX BEIIECTBAX:
KHUpax, Oenmkax, yrieBoJax — M UX pPOJM B XKU3HU YelIOBeKa. MarepHallbHOE €IUHCTBO
OpPraHUYEeCKUX U HEOPTAHUYECKUX COEAUHEHUIA.

NONLILILE Ahrrmurgecs x I rrarrvra
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KpeMHueBoW kuciioTe. CHIMKATBl, WX WCIONb30BaHWEC B OBITY, B TPOMBIIUICHHOCTH.
Baxneiime cTpoWTENbHBIC MaTepUANIbl: KEPAMHKA, CTEKIIO, IIEMEHT, OCTOH, KeIe300€TOH.
[TpoGnembl 6€30MacCHOTO UCTIOJIB30BAHUS CTPOUTEITHLHBIX MaTEPUAJIOB B IIOBCETHEBHOMN KU3HM.

Xumuueckuit IKCnepumenm:

H3ydeHue 00pa3ioB HEOPTaHUIECKUX BEIIECTB, CBONCTB COJISHON KHUCIIOTHI, POBEACHUE
KaueCTBEHHBIX PEaKIIUN Ha XJIOPUJI-MOHBI U HAOJIOICHUE TPU3HAKOB UX MPOTEKAHUS, OTBITHI,
oTpaxaronue GU3NIeCKre U XMMUYECKUE CBOMCTBA TaJIOTEHOB M UX COCAMHEHUHN (BO3MOXKHO
UCIIOJIb30BAaHUE BUICOMATEPUAIIOB), O3HAKOMIIEHHE C 00pasiamMu XJOpHUIOB (TaJOTeHU]IOB),
O3HAKOMJIEHHE C oOpa3naMu cepbl U €€ COCNUHEHHSIMH (BO3MOXKHO MCIOJb30BAaHUE
BUJICOMATEpUATIOB), HAOMIOZCHUE TMpollecca OOyriIMBaHUsA caxapa Mo JIeHCTBUEM
KOHIIEHTPUPOBAHHOMN CEPHOMN KUCIIOTHI, U3YUECHUE XUMUYECKUX CBOMCTB pa30aBIeHHOMN CEpHOI
KHUCIIOTHI, IPOBEJIEHNE KAaYeCTBEHHOW peakly Ha Cyib(haT-uoH M HaOI0/IeHHe MpU3HAKa €€
NPOTEKAHMs, O3HAKOMJICHHE ¢ (PU3NYECKUMH CBOMCTBAMH a30Ta, ocdopa u ux coeaAMHEHUN
(BO3MOXXKHO UCIIOJIb30BaHUE BHUACOMATEPUATIOB), 0Opa3lamMu a30THBIX U (HOChHOPHBIX
yoOpeHuii, ToJydeHue, coOupaHue, pacrno3HaBaHUE UM U3YyYEHUE CBOWMCTB aMMMaKa,
IIPOBEJIEHNE KaYeCTBEHHBIX peaKIuii Ha MOH aMMOHHUS U PocdaT-uoH U U3ydeHUe MPU3HAKOB
UX MIPOTEKaHMs, B3aUMOACHCTBIE KOHIIEHTPUPOBAHHOM a30THOM KMCIIOTHI C ME/IbIO (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUATIOB), U3YUCHUE MOJENIed KPUCTALTUYECKUX PEMIETOK ajiMasa,
rpadura, ¢ynaepeHa, 03HAKOMJIEHHE C MPOLECcCOM aacopOLUU PACTBOPEHHBIX BELIECTB
aKTUBUPOBAHHBIM  yIIéM W YCTPOMCTBOM TMpPOTHMBOrasza, IMOJy4YeHUE, CcoOupaHue,
pacro3HaBaHWE U U3YUYEHHE CBOMCTB YIJIEKMCIIOTO T'a3a, IPOBEJACHUE KAYECTBEHHBIX PEaKIUi
Ha KapOOHAT W CUJIMKAT-UOHBI M M3Y4YEHUE MPU3HAKOB UX MPOTECKAHUs, O3HAKOMIICHHE C
NPOAYKIHMEN CUIMKATHON MPOMBIIUICHHOCTH, PEIIEHUE SKCIIEPUMEHTAIBHBIX 3a7a4 M0 TeME
«BaxHeHue HeMEeTAIUIbl U UX COCIUHEHUS.

MeTtaJuibl M UX COCAMHEHM S

OO6miasi xXapaKTepUCTHMKAa XHUMHUYECKHX JJIEMEHTOB — META/UIOB Ha OCHOBAaHUU WX
nonoxeHuss B Ilepuomnmueckon cucreme xumuyeckux diaemeHTtoB JI. M. Menneneesa u
ctpoeHust atomoB. CTpoeHue MeTauioB. MeTannuyeckas CBs3b W METAUIMYECKas
KPUCTAIIIMYECKAS PEIIETKA. DIIEKTPOXUMHUYECKHUM PsAJl HANPSHKEHUN METAII0B. PU3HYECKHE U
XUMUYECKUEe CBOWcTBa MeTauioB. OOmme crnocoObl moiayudeHuss MmeramioB. lloHstue o
KOPPO3UU METANIOB, OCHOBHBIE CIOCOOBI 3aIUThl UX OT Koppo3uu. CruiaBbl (CTajlb, YYTYH,
THOPATIOMUHUIN, OpOH3a) U UX IPUMEHEHHE B ObITY U IPOMBIIIIEHHOCTH.

[Ilenounblie MeTAILTBL: TONOKEHUE B [leproanueckor cucteMe XuMUYECKUX JIEMEHTOB /1.
N. MenpneneeBa, CTpOEHUE UX aTOMOB, HaXOXJI€HUE B npupojae. OU3ndeckue u XuMU4eCKue
CBOMCTBa (Ha MpuMepe HATPUs U Kaus). OKCUABI U TUAPOKCUIBI HATPpUs U Kanus. [Ipumenenune
HIETTOYHBIX METAJJIOB U KX COCIMHEHUM.

[IlenoyHO3EMENBHBIE METAUIBI MArHUM M KanbLWil: mojioxkeHue B llepuommueckoit
cucreMe xuMuueckux snemeHToB [[. M. MenpaeneeBa, CTpoeHHME UX aTOMOB, HAXOXJCHUE B
npupojae. Ou3ndecKkne 1 XUMUYECKUE CBOMCTBA MarHus M Kajaplvs. BaxxHenmme coequHeHus
KaJbIus (OKCHJI, TUAPOKCHU, coun). JKECTKOCTh BOMBI U CIIOCOOBI €€ YCTpaHEHHUS.

AmoMuHUH: noJiokeHue B llepuonnueckon cucreme xumuueckux siemeHtoB I, WM.
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Kenezo: nonoxenue B Ilepmogmueckoir cucreme xumuueckux siemeHToB J[. U.
MeHnneneeBa, CTpOCHHUE aTOMa, HAXOXKACHUE B Tpupojie. Pu3nuecKkue U XMMHUUECKHUE CBOMCTBA
xenesa. Oxcunpl, ruapokcuasl u conu xenesa (1) u xenesa (lll), ux cocras, cBolicTBa u
MOJTyYEHHUE.

Xumuyeckuit IKcnepumenm:

O3HAKOMJICHHE C OOpa3llaMH METAJJIOB M CIUIaBOB, WX (U3MUYECKUMHU CBONCTBAMHU,
M3Y4YEHUE PE3yIbTaTOB KOPPO3HH METAIIOB (BO3MOXHO HCIOJIb30BAaHUE BUEOMATEPUAIIOB),
0COOEHHOCTEM B3aMMOJICHCTBUS OKCHUA KATbIUs M HATPUsI C BOAOW (BO3MOYKHO MCITOJIb30BAaHUE
BUJIEOMATEpPUAIIOB), HCCIEIOBAHUE CBOMCTB KECTKOW BOJBI, MPOLECCAa TOPEHUs JKeje3a B
Kucimopoae (BO3MOXXHO — HCIOJB30BaHUE BUIECOMATEPUATIOB), TPHU3HAKOB TMPOTEKAHUS
Ka4EeCTBEHHBIX PEaKIMii HA MOHBI: MAarHus, KajabliMs, aIFOMUHMS, [IMHKA, xkeme3a (1) u xene3a
(1), meau (1), HabMIOICHUE U ONTUCAHKE TIPOIIECCOB OKPAIIUBaHKI JIAMEHH HOHAMH HATPHS,
KaJusl ¥ KajiabIus (BO3MOXKHO UCIIOJIb30BAaHUE BUIEOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX
CBOMCTB TMJIPOKCH/Ia aFOMUHUS U THAPOKCHIA LIMHKA, PEHIEHUE SKCIEPUMEHTAIbHBIX 33]a4
1o TeMe « BakHenme MeTauibl U UX COEAUHEHUSD.

XuMHs U OKpYKaIas cpeaa

BemiecTBa 1 MaTepuanbl B MOBCEJHEBHOM KU3HU YEJIOBEKA. be3onmacHoe MCMOIb30BaHUE
BEIIECTB M XMMHUYECKUX peakiuii B ObITy. llepBas momolp Mpu XUMHUYECKHUX OXKOTaxX M
OTpAaBIICHUSX.

XUMHYECKOEe 3arps3HEHUE OKPY>KatoIIen cpeibl (TpeieabHas 10myCcTUMast KOHIEHTPaIs
BeniecTs, aAanee — [1JIK). Pons xumun B pemieHnn 3K0I0rH4ecKuX mpooIieM.

Xumuueckuit IKCnepumenm:

U3y4eHre 00pa3IoB MaTEPHUAIOB (CTEKJIO0, CILUIaBhl METAJJIOB, TOJIMMEPHBIE MAaTEPUAJIbI).

Meosicnpeomemmnuwle cea3u

Peanu3zanust MexXIpeIMETHBIX CBA3EH NMPU U3YUCHUU XUMUU B 9 KJlacce OCYIECTRIISIETCS
yepe3 MKCIOJIb30BaHHE KaK OOIIMX €eCTeCTBEHHO-HAYYHBIX TIOHSTHUH, TaK U TOHITHUH,
SIBJISTFOIIMXCSI CACTEMHBIMU JIJIS1 OT/ICJIbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO IIUKIIA.

OO0me ecTecTBEHHO-HAyYHbIC TOHSTHUS: HAydyHbIM (DaKT, TUMOTE3a, 3aKOH, TEOPHS,
aHajau3, CHUHTE3, Kjaccuukamusi, MEPUOJUYHOCTh, HAOMIOJACHUE,  AKCIIEPUMEHT,
MOJICIUPOBAHUE, HW3MEpPEHUEe, MOJIeNb, SIBJICHUE, MMAPHUKOBBIA d3(PGEKT, TEXHOJIOTHs,
MaTepualbl.

®dusuka: maTepusi, aroM, O3JEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKIHJ, H3OTOIbI,
PaIMOaKTUBHOCTh, MOJIEKYJa, JJICKTPUYECKUN 3apsill, MNPOBOJHUKH, TOJYHIPOBOJHUKH,
JTUAJIEKTPUKH, (POTODIEMEHT, BEUIECTBO, TEI0, O0BEM, arperaTHoe COCTOSIHUE BEIIECTBa, Ias,
pacTBOp, PACTBOPUMOCTh, KPUCTAJIMYECKAs PEHIETKA, CIUIaBbl, (PU3MYECKHUE BEJIMYMHBI,
€MHUILIBI U3MEPEHUS, KOCMUYECKOE MTPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, COJHIIE.

buonorust: ¢orocunrtes, npixanue, 6uocdepa, SKOCUCTEMA, MUHEPAIbHBIE YIOOpEHHUS,
MHUKPOSJIEMEHTbBI, MAKPOIJIEMEHTBI, IUTATEIIbHbIE BEIIECTBRA.

['eorpadus: atrmocdepa, rumpochepa, MHHEpanbl, TOPHBIE MOPOAbI, TOJE3HBIC
HCKOMNaeMbIe, TOILUIUBO, BOJIHBIE PECYPCHI.

HNJIAHUPYEMBIE PE3YJBTATHBI OCBOEHUA ITPOI'PAMMBI 11O XUMHUHN HA

y ORHE OCHORHOI'O nl:nn:‘r*n ORPARORAHUY

UDIOD UTniuDpmnur v DI I O DI AU DIXIIYIZE
[IOKYMEHT MOANWCAH 3NEKTPOHHOM I'IOLU'IVICbPO
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JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS MPOrPaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUs
JOCTUTAIOTCA B X0/1¢ 00yUEHUsI XMMHUH B €IUHCTBE Y4EOHOM U BOCIIUTATENbHOM 1EATEIHbHOCTH
B COOTBETCTBUU C TPAJAUIIMOHHBIMH POCCHMUCKAMHU COIMOKYJIBTYPHBIMH ¢ JTyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMHU, TIPUHITHIMU B OOIIECTBE MPaBUIIAMU M HOPMaMH TTOBEICHUS U
CHOCOOCTBYIOT MpoOIleccaM CaMOMO3HAHUS, CAMOPA3BUTHS U COLIMATTU3ALNN O0yUYaOIUXCSl.

JIMYHOCTHBIE PE3yabTaThl OTPAXKAIOT TOTOBHOCTH OOYYaIOLIMXCS PYKOBOACTBOBATHCA
CUCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTAIMA U PACIIUPEHUE OIbITA JEATEILHOCTH Ha €€
OCHOBE, B TOM UYHCJI€ B YACTH:

1) maTpuoTHYECKOT0 BOCTIMTAHUS:

LIEHHOCTHOT'O OTHOILIEHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY U HAYYHOMY
HaCJIEJIUI0, MMOHUMAaHMs 3HAU€HUs XMMUYECKOW HayKH B JKU3HM COBPEMEHHOI'O OOILECTBa,
CIOCOOHOCTH BJIaJIETh JOCTOBEPHOIN MHpOpMaLuel 0 NePEeIOBbIX JOCTUKEHUSIX U OTKPBITHUSIX
MUPOBOM U OT€UECTBEHHOW XMMUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTpPOMCTBE
MUpa 1 00IIeCTBa;

2) rpaKIaHCKOT0 BOCTIMTAHUSI:

NPECTaBICHUS O COLMAJIBHBIX HOPMax M IMpaBUJaX MEXKIWYHOCTHBIX OTHOIICHUHA B
KOJUIGKTHBE, = KOMMYHHKAaTUBHOW  KOMIIETEHTHOCTH B  OOINECTBEHHO  IOJIE3HOMH,
yueOHO-UCCIEIOBATEIbCKOM, TBOPYECKONM M JAPYTHX BHUJAX JEATEIIBHOCTH, TOTOBHOCTH K
pa3HOOOpa3HONW COBMECTHOM JEATENbHOCTU IPHU BBHIMOJIHEHUU YUE€OHBIX, MO3HABATEIbHBIX
3a/1a4, BHIMOJIHEHUU XUMHUECKUX SKCIIEPUMEHTOB, CO3JJaHUU y4E€OHBIX TPOCKTOB, CTPEMJIICHUS
K B3aMMOIIOHMMAaHHUIO ¥ B3aMMOIIOMOIIIH B IIPOIIECCE ATOM yueOHOM NesTeNbHOCTH, TOTOBHOCTH
OILICHMBATh CBOE IMOBEACHHWE W TIOCTYNKH CBOMX TOBApHUINEH C MO3WUIMU HPABCTBEHHBIX M
MPaBOBBIX HOPM C YIETOM OCO3HAHUS TOCIEACTBUN TTOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHUPOBO33PEHUYECKHE TMPEACTABICHUs O BEIIECTBE W  XUMHYECKOHW  peaKIHH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABISAIONINE OCHOBY JJIst
NOHMMaHUsl CYIIHOCTH HAyYHOW KApTUHBI MHpa, TMPEACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJIBI, B3AUMOCBS3IX YeJI0BEeKa C MPUPOIHON CPesIoi, O posn
XMUMHH B TTO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HABaTeNIbHbIE MOTHUBBI, HAIllPaBJICHHBIE HA TOJyYeHHWE HOBBIX 3HAHUN MO XUMHH,
HEOOXOUMBIE sl OOBSICHEHHMST HAOMI0JIaeMBIX TMPOIIECCOB M SBJICHUMN, TO3HABATEIHHOM,
WH(POPMAIMOHHON W YWTATENbCKOW KyIbTYyphl, B TOM YHCIE HABBIKOB CaMOCTOSTEIHHOU
paboThl C y4eOHBIMH TEKCTaMH, CIPABOYHON JUTEPATypOH, AOCTYNMHBIMH TEXHHUYECKUMHU
cpeacTBamMu MH()pOPMAIIMOHHBIX TEXHOJIOTHIA;

HMHTEpeC K OOYYEHHUIO U MO3HAHUIO, JTH0003HATEILHOCTh, TOTOBHOCTh U CHOCOOHOCTH K
caM00Opa30BaHUIO, IPOEKTHON U UCCIIEN0BATENbCKON EATEIbHOCTH, K OCO3HAHHOMY BBIOOPY
HAIPaBJIEHHOCTU U YPOBHS 00Y4YEeHUS B JaJIbHEHUIIEM;

4) popmMupoBaHUsI KYJbTYPbI 310POBbS:

OCO3HaHWE IICHHOCTH JKHU3HHM, OTBETCTBEHHOTO OTHOUICHHS K CBOEMY 3/I0POBBIO,
YCTaHOBKHM Ha 370pOBBIN 00pa3 *KU3HU, OCO3HAHWE TMOCJIEICTBUN W HEMPHUITHE BPETHBIX
MPUBBIUCK (YHMOTPEOJIICHHs aJIKOTOJIsI, HAPKOTHUKOB, KYPEHHs), HEOOXOAMMOCTH COOITFOICHUS

~
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5) Tpya10BOTr0 BOCTIMTAHUS:

MHTEPEC K MPAKTUYECKOMY U3YUEHUIO MPO(eccuil U Tpyaa pa3IMuyHOIO poAd, yBaKEHUE
K TPyAy W pe3yJibTaTaM TPYJOBOM IEATEIBHOCTH, B TOM YHUCJIE HAa OCHOBE MPUMEHCHUS
MPEJAMETHBIX 3HAaHWUW TIO0 XWUMHUHW, OCO3HAHHBIA BHIOOP WHAWBHUAYAIHHOW TPACKTOPUHU
MPOJIOJDKEHUST 00pa30BaHUsl C YYETOM JTUYHOCTHBIX HMHTEPECOB M CIOCOOHOCTH K XHMHH,
OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, yCTEIHON MPOoheCCHOHATBHON NeTENPHOCTA U
Pa3BUTHs HEOOXOIUMBIX YMEHUMN, TOTOBHOCTH aIalITUPOBATHCS B TPOPECCUOHAIBHON Cpelie;

6) 3K0JIOrM4ecKOro BOCIIUTAHMS:

AKOJIOTHYECKH 1€JI€CO00pa3HOE OTHOIICHUE K MPUPO/IC KaK NCTOYHHKY JKU3HU Ha 3emIie,
OCHOBE €€ CyIlleCTBOBaHMs, IOHUMAaHUE LIEHHOCTH 3/I0POBOrO U OE30MacHOro o0pasa KU3HHU,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (PM3MUECKOMY U TICUXUYECKOMY 37I0POBBIO,
OCO3HaHWE IIEHHOCTH COOJIIOJICHUSI TpaBuil OE30MacHOrO TMOBEICHUS Tpu padboTe C
BEILIECTBAMHU, A TAKKE B CUTYyaLHUsIX, YTPOKAOIIMX 310POBbIO U )KU3HU JIHOJIEH;

CIIOCOOHOCTH TPUMEHSITh 3HAHUA, TOJydyaeMble MPU H3YUYCHUU XUMHH, I PEIICHUS
3a7a4, CBSI3aHHBIX C OKpYXKarolled MPUPOJHOM CpPEAOW, JUIs TMOBBILMIEHUS YPOBHSA
HKOJIOTHYECKON KYJIbTYphl, OCO3HAHUS TJI00AJHLHOTO XapaKkTepa 3KOJIOTMYECKUX MpoodsieM U
NyTel UX PEIIEHUs MOCPEICTBOM METOJOB XUMHUH, 3KOJIOTMYECKOTO MBIIUICHUS, YMEHHS
PYKOBOJCTBOBATHCS UM B IIO3HABATENbHON, KOMMYHHKAaTUBHOMN U COLIMATIBLHOMN MTPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATBI

B cocrtaBe meranpenMETHBIX Pe3yJIbTaTOB BBIICISAIOT 3HAUMMbIE Ui (POPMUPOBAHUS
MUPOBO33pEHUS 00II€HAYYHbIEC MOHATUS (3aKOH, TEOPHs, TPUHIIUI, THUIOTE3a, (HAKT, CUCTEMA,
IpOLIECC, IKCIIEPUMEHT U JPYTOE. ), KOTOPhIE UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
npeaMeTax M MO3BOJISIOT Ha OCHOBE 3HAHUHM U3 3TUX PEeIMETOB ()OPMUPOBATH MPEICTABICHUE
0 LIEJIOCTHOM Hay4HOU KapTHUHE MUPA, U YHUBEpCAJIbHbIE yueOHbIe AeCTBUS (I03HABATENIbHbIE,
KOMMYHHUKATUBHBIC, PETYISATUBHBIC), KOTOphIE 00ecrieunBaOT (HOPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSATEILHOMY IJIAHUPOBAHUIO U OCYUIECTBICHUIO YUeOHOM IEITeIbHOCTH.

Ilo3HaBaTe/IbHBbIC YHHBEpPCaIbHbIE y4eOHbIC e CTBUA

ba3oBble j1ornueckue aeiicTBus:

YMEHHSI MCIIOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJICHUSI TPU OCBOCHUM 3HAHWM:
pacKpbIBaTh CMBICT XUMUYECKUX TOHSATUNA (BBIAENATh MX XapaKTepHbIE MPU3HAKU,
YCTaHABJIUBATh B3aUMOCBSI3b C APYTUMU MOHSATHUSIMU ), UCIIOJIB30BATh MOHSATHUS /ISl OOBSICHEHUS
OTHIENbHBIX (DAKTOB U SIBJICHHMM, BBHIOMpPATh OCHOBAHUSI U KPUTEPUU ISl KiacCUDUKALIUU
XMMHYECKUX BEHIECTB M XHUMHUYECKUX pPEaKUWi, YCTaHABIWBATh MPUYUHHO-CIECICTBEHHbBIC
CBSI3U MEXJY OOBEKTaMH HW3Y4Y€HHUs, CTPOUTh JIOTUYECKUE PaACCYXACHUS (UHIYKTUBHBIC,
JNEAYKTUBHBIC, 10 aHAJIOTUH), 1eJIaTh BHIBOJIbI U 3aKJIIOUCHUS;

YMEHHUE MPUMEHSATh B MPOLIECCE O3HAHUS MOHATUS (MPEIMETHBIE U METApPEIMETHBIE),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJENH, WCIOJb3yeMble B XUMHUHU, MPEOOPa30BBIBATH IIMPOKO
MIPUMEHSIEMbIE B XUMUHU MOJICTIbHbIC TTPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XUMHUYECKass (GopMylia W YpPaBHCHHE XHMHYECCKOM PEAKIMW — TPU PEHIeHUU ydeOHO-
MO3HABATEIbHBIX 33Ja4, C YYETOM OTUX MOJCIbHBIX IIPEJICTABICHUN BBIABIATh U
XapaKTepU30BaTh CYIIECTBEHHBIEC MPU3HAKH M3yYaeMbIX OOBEKTOB — XUMHUUYECKHUX BEIIECTB U

(V)
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Bba3oBble uccienoBarenbcKue 1eHCTBUSA:

YMEHHUE HMCHOJIb30BATh MOCTABJICHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUSA, a
TaKXK€ B KayeCTBE OCHOBBI JUIsi (OPMUPOBAHMSA THUIOTE3bl MO TMPOBEPKE MPABUIHLHOCTU
BBICKA3bIBAEMBIX CYXKJICHUMH;

IpUOOpEeTEeHNE OMBITa MO TUIAHWPOBAHUIO, OPraHU3aldd W MPOBEIACHHUIO YYEHHYECKHX
HKCIIEPUMEHTOB, YMEHHE HAOI0/IaTh 32 XOJO0M IPOLECcca, CaMOCTOSITEILHO MPOTHO3UPOBAThH
€ro pe3yJsbTarT, (popMyIHpoBaTh 0OOOIIEHNUS U BBIBOABI 110 pe3yiibTaTaM MPOBEAEHHOIO OIbITA,
UCCJIEJIOBAHUS, COCTABIIATH OTYET O MpoAeTIaHHON padoTe.

Pabora c nHpopmanmeii:

yMEHHE BbIOMpATh, AHAJTU3UPOBATH W HHTEPIPETUPOBATH MHPOPMAIIUIO PA3THUYHBIX
BUJOB M (DOpPM MIpEe/CTaBICHUS, MOJyYaeMyK0 M3 Pa3HbIX UCTOYHHMKOB (HAYYHO-TIOMYJISIpHAs
auTepaTypa XHMHUYECKOTO COJAEp)KaHMs, CIpaBOYHbIE MocoOus, pecypcbl HHTepHeta),
KPUTHUYECKHU OIICHUBATh MPOTUBOPEUYHBYIO M HEAOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHE MPUMEHATh Pa3IuYHbIe METO/IbI U 3aIIPOCHI MPU TTOUCKE U 0TOOpE MHGOPMALIUH U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIMUMBIX JIJIsi BBIIIOJIHEHHUS Y4€OHBIX M TMO3HABATEIbHBIX
3alad  OMpeAeNEéHHOTO THUMa, MPUOOpPETEHUE OIbiTa B  00JACTH  HMCHOJIB30BaHUS
UH(OPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJOTUM, OBJIAJIECHUE KYJIbTYpPOW aKTHUBHOTO
UCIIOJIb30BAHUSl PA3JIMYHBIX MOUCKOBBIX CHUCTEM, CAMOCTOATEIHHO BHIOMPATh ONTHUMAIbHYIO
dopMy mpeacTaBieHUs] MH(DOpPMAIMU U WLIIOCTPUPOBATH pelllaeMble 3aJaud HECIIOKHBIMU
CXeMaMH, uarpaMMamu, IpyruMu popmaMu rpauku U UX KOMOMHALIUSIMU;

YMEHHE HCIOJIb30BaTh M aHAJU3UPOBATh B Ipoliecce yueOHOW M HCClieoBaTEIbCKOU
NEeSATeNbHOCT MHGOPMALIMIO O BIMSHUM TPOMBIIIIEHHOCTH, CEJIbCKOTO XO34iCTBA U
TPAHCHIOPTA Ha COCTOSTHUE OKPYXKAIOIIEH MPUPOTHON CpeIbl.

KoMmyHHKaTHBHBIE YHHBepcaJibHbIe YUeOHbIe 1eliCTBUS:

YMEHHs 3a7aBaTh BONPOCH (B XoJe Auanora U (WiM) AUCKYCCHHM) IO CYLIECTBY
oOcyx/1aeMoi Tembl, (OPMYIUPOBATH CBOU MPEJIOKEHUS OTHOCUTEIBHO BBIMOJHEHUS
MPEIOKEHHOW 3a/1a4H;

YMEHHUSI TPEACTABIATH IOJYyYEHHBIE pPE3YyJIbTaThl MO3HABATEIBHOM JIE€ATEIbHOCTH B
YCTHBIX M THCbMEHHBIX TEKCTax; JieJaTh MPE3CHTALUI0 pPe3yJbTaTOB BbIOJIHEHUS
XUMHUYECKOTO OJKCIepUMEHTa  (J1abopaTOpHOro  OMbITa, JabopaTopHOM  pabOThl MO
HCCIIEIOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MPOEKTA);

YMEHUSI y4eOHOTO COTPYJHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM MO3HABATEIILHON U
HCCJIE0BATENBCKON IEATEIbHOCTH NPHU PELICHUH BO3HUKAIOMX NPOOJIEM Ha OCHOBE Yy4ETa
OOIIIMX HMHTEPECOB M COTJIACOBAHUS MO3UIMNA (0OCYXJIEeHHS, 0OOMEH MHEHUSIMHU, «MO3TOBBIC
HITYpMbD), KOOPAMHALIMS COBMECTHBIX JCHCTBUM, ONpPENEICHUE KPUTEPUEB IO OLICHKE
KaueCcTBa BHITIOJTHEHHON pabOThI U Apyrue).

PeryasiTuBHbIC YHUBepcaibHbIe YUeOHbIE 1eliCTBUSA:

YMEHHUE CaMOCTOSITEILHO ONPEIEISTh LENIN AeATENbHOCTH, IIJIAHUPOBATH, OCYIECTBIIATH,
KOHTPOJMPOBATh M MPU HEOOXOAUMOCTH KOPPEKTUPOBATh CBOIO JEATEIBHOCTb, BBIOMPATh
HaumbOonee H(Q(deKTUBHbIE CMOCOOBI pEIIeHHsT Yy4YeOHBIX W TIO3HABATENBHBIX 3ajad,
CaMOCTOSITEJILHO COCTABJIATh WJIM KOPPEKTUPOBATh MPEMTI0KEHHBIM aITOPUTM JEHCTBUN MPHU
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BEILIECTBAX M PEAKIMAX, OEHUBATh COOTBETCTBUE NOJIYYEHHOIO PE3YJIbTaTa 3asiBJICHHOM LETIH,
YMEHHUE UCIOJIb30BaTh U AHAIIM3UPOBATh KOHTEKCTHI, IPEAJIAraeMble€ B YCJIOBUU 3a/IaHUN.

HPEIMETHBIE PE3YJ/IbTATBI

B cocraBe mnpeaMEeTHBIX pe3yJbTaTOB IO OCBOCHHMIO 00S3aTEIBHOIO COJEpKaHUS,
YCTaHOBJICHHOTO JaHHOW (QenepanbHON paboueld TPOrpaMMoi, BBIJCISIOT: OCBOCHHBIC
OOy4arolMMHCsT HayyHble 3HAHHUsS, YMEHHUS M CIOCOOBI JEHCTBUH, crnenuduueckue s
npeaMeTHOH oOnactu «XUMHs», BUIBI JEATEIHHOCTU MO TOJYYEHHIO HOBOTO 3HAHUS, €ro
UHTEpIpeTaluy, MNpeoOpa3oBaHUI0 M MPUMEHEHHIO B Ppa3IMYHbIX YY4E€OHBIX M HOBBIX
CUTYaLlHsX.

K koH1y oOyueHus B 8 kjacce npeameTHble pe3yibTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI

oTpaxaTh CHOPMHUPOBAHHOCTh y 00YUAIOIINXCS YMECHUI:

e PpacCKpBIBaTh CMBICI OCHOBHBIX XMMUYECKHUX MOHATUMI: aTOM, MOJIEKYJIA, XUMHYECKUI
AJIEMEHT, IPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, CMECh (OJHOpOAHAS W
HEOJIHOPO/IHAsl), BAJIEHTHOCTb, OTHOCUTENIbHAs aTOMHAas M MOJIEKYyJspHas macca,
KOJIMYECTBO BEUIECTBA, MOJb, MOJSApHas Macca, MaccoBas JA0JS XUMHUYECKOIO
JJIEMEHTa B COEIMHEHUH, MOJIIPHBIA OO0BEM, OKCHJ, KHUCIOTa, OCHOBAaHUE, COJIb,
AJIEKTPOOTPULIATEIBHOCT, CTEIIEHb OKHCJICHUS, XUMHUYECKas peakuus,
KJIacCUPUKALUs peakUui: peaklUuu COCAMHEHMsI, PEaKLMMU Pa3lIoKEHUs, peakluu
3aMEUIeHMs], peakliui 0OMEHa, K30~ U SHJO0TEPMHUUECKHE peakLuu, TEMI0BON 3P deKT
peaxkuuu, Apo aToMa, dJIEKTPOHHBIN CIIO aTOMa, aToMHasi OpOUTallb, paJnyC aToMa,
XUMHUYECKas CBA3b, MTOJIIPHAs U HENOJSAPHAS KOBAJICHTHAS CBS3b, NOHHAS CBA3b, UOH,
KaTHOH, aHHOH, PAacTBOp, MaccoBas J0Js BeulecTBa (MPOIEHTHAs KOHIEHTpPALMs) B
pacTBOpE;

e WUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XUMHUYECKHUX MOHSATHUH U MPUMEHSTH 3TU
MOHATHUS TIPU ONMCAHUU BEILIECTB U UX MPEBPAILECHUN;

e HCIOJb30BAaTh XWMHUYECKYIO CHMBOJIUKY JJI COCTaBiIeHUs (OpMyNl BEIIECTB U
YPaBHEHUN XUMUUYECKUX PEAKLINM;

e ONpENEeNsATh BaJEHTHOCTb aTOMOB 3JIEMEHTOB B OMHApPHBIX COEAUHEHUSX, CTEICHb
OKHUCJIEHUS] DJIEMEHTOB B OWMHApPHBIX COEJUWHEHHUAX, MPUHAMIECHKHOCTb BEUIECTB K
ONMpENEeNEHHOMY KJIACCy COEIMHEHUW 1o (QopMmysiaM, BHJ XUMHUYECKOM CBS3U
(KOBaJIEeHTHAsI U MIOHHAsI) B HEOPTaHUYECKUX COCANHEHUSX;

e packpsiBaTh cMbIc llepuognueckoro 3akona . . MeHneneeBa: 1€eMOHCTPUPOBATh
NOHUMAaHUE MEPUOJUYECKON 3aBUCHMOCTU CBOMCTB XMMHYECKUX 3JIEMEHTOB OT HX
nonoxkeuuss B llepuogmyeckor cucrteMe, 3aKOHOB COXPAHEHMS MAacChl BEILECTB,
ITIOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJIIPHOTO YYEHHsI, 3aKOHa ABOTaapo;

e ONUCHIBATh U XapakTepu3oBaTh TabOnuuHyro QopMy Ilepuonnyeckoil cHUCTEMBI
XUMHUYECKUX DJIEMEHTOB: Pa3IMyaTh MOHATHS «TJaBHas noarpynna (A-rpymnmna)» u
«mnobouynas noxarpymmna (b-rpynma)», Manele U OOJbUIIME NEPUOABI, COOTHOCHUTH
o0o03HaueHus1, KOTOpble uMeroTcsl B Tabnuie «llepuoanyeckas cucteMa XMMHUECKUX
anemeHToB [[. . MenneneeBay ¢ 4YMCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUs aTOMOB
XUMHYECKMX JJEMEHTOB (COCTaB W 3apsij sjapa, OOIIee YHCIO 3JICKTPOHOB H

NIACTHHOATATAHLIA YO TAXTH

pacHapCACACHUC UX O 3JACKTPOHHbIM CJlGHNi);
[OKYMEHT MOATVCAH 3MEKTPOHHOM NOAMMCHIO
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KJIacCU(PUIMPOBATH XUMUIECKUE DJIEMEHTBI, HEOPTAHUUYECKHE BEIICCTBA, XUMHUCCKHEC
peakiuu (10 YUCIYy M COCTaBy y4YacTBYIOUIMX B PEAKIHUU BEUIECTB, MO TEILUIOBOMY
sddexry);

XapaKTepu30BaTh (OMHCHIBATH) OOIIME XMMUYECKHE CBOWCTBA BEIIECTB PA3TMYHBIX
KJIACCOB, TMOATBEPXKJasg OIUCAHUE IPUMEpPAMU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHM;
IIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCMMOCTH OT MX Ka4ECTBEHHOI'O COCTABa,

MOJIEKYJSIDHBIX ~ YPaBHEHUU

BO3MOKHOCTH MPOTEKAHUSI XUMUUECKUX MTPEBPALIEHUN B PA3IMYHBIX YCIOBUSX;
BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYEO MACChl BEIIECTB, MACCOBYIO
JIOJTI0 XUMUYECKOTO AJIEMEHTa 1Mo (opMyJie COeTUHEHN S, MACCOBYIO JOJIIO BEIECTBA B
pacTBOpe, NPOBOJIUTH PACUETHI 110 YPABHEHUIO XUMUYECKOW PEaKIUU;

MIPUMEHSTh OCHOBHBIE ONEPAlMU MBICIUTENBHON NEATEIbHOCTH — aHAIU3 U CHUHTE3,
CpaBHEHHE, 0000IICHNE, CUCTEMATU3AIINIO, KIaCCU(UKAIUIO, BBISIBJICHUE MMPUYNHHO-
-CJIEICTBEHHBIX CBSI3€M — JJI1 M3YYEHHUsI CBOMCTB BELIECTB U XMMUYECKUX PEaKIIUH,
€CTECTBEHHO-HAYYHbIE  METOMbI HaOJII0/ICHHE,
MOJIETUPOBAHUE, SKCIIEPUMEHT (peaibHbI U MBICIICHHBIN );

CJIeIOBaTh IMPaBWJIAM TOJb30BaHUS XUMHUYECKOW TIOCYIOW U J1abOpaTOpHBIM
0o0OpyZIOBaHHEM, a TaKXKe IMpaBuiaM OOpallleHHs] C BEUIECTBAMU B COOTBETCTBUHU C
MHCTPYKIMSIMU IO BBITIOJHEHHUIO JIA0OPATOPHBIX XUMUYECKUX OIBITOB IO MOJTYyYEHHUIO
U coOMpaHuIO0 ra3000pa3HbIX BEHIECTB (BOJOPOAA U KHUCIOPOJA), MPUTOTOBIECHHUIO
PaCTBOPOB C OMPENCIEHHON MaCCOBOM J0JIEM PACTBOPEHHOIO BEIIECTBA, INIAHUPOBATH
Y TIPOBOJIUTHh XMMUYECKHE SKCIIEPUMEHTHI TI0 PACIIO3HABAHHMIO PACTBOPOB IIIEI0OUEH U
KHUCJIOT C TIOMOIIIBI0 MHAUKATOPOB (JIakMYC, (heHoIdTaIeuH, METHJIOPAHXK U JApYTrue).
K koniy o0yueHusi B 9 Kjacce npeiIMETHbIE PE3YJIbTAThl HA 0a30BOM YPOBHE JOJIKHBI

IIO3HaHUA

U3MEpEHUE,

oTpaxaTh CHOPMHUPOBAHHOCTh y 00YYAIOLIUXCS YMEHUIA:

e PACKpPLIBATb CMBICII OCHOBHBIX XHUMHUUYCCKHUX MOHSATHUM: XHUMHUYECKUM DJIEMCHT, aTOM,

MOJIEKYJIA, UOH, KATUOH, aHHOH, ITPOCTOE BEIIECTBO, CII0AKHOE BEILIECTBO, BAJICHTHOCTb,
ANEKTPOOTPULIATETLHOCTb, CTENEHb OKHCIIECHUS, XUMUYECKasl PEeaKUus, XUMUYECKas
CBsI3b, TEIJIOBOM 3(PPEKT peakuuu, MoJib, MOJIIPHBIA 00BEM, PACTBOP, IEKTPOIUTHI,
HEAJIEKTPOJIUTHI, JJIEKTPOJIUTHYECKAs AUCCOLMALMS, PEaKIMH HOHHOrO OOMEeHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMblE M HEOOpATUMbIE PEAKIUH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKLUUU,  OKHUCIHUTENb,  BOCCTAHOBHUTEIIb,
OKHUCJIEHME M BOCCTAaHOBJICHHME, aJUIOTPOIHs, aM(POTEPHOCTb, XMMHUYECKasl CBA3b
(KOBaJIeHTHAsl, HMOHHAsA, METAJUIMYECKas), KPUCTAUIMYECKasl pemeTKa, KOppo3us
METaJJIOB, CIUIaBbl, CKOPOCTh XHUMHUYECKON pEeaklUHH, MpeAeIbHO I0IMyCTUMAs
koHuentpauus [1/IK BemecTsa;

WUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHYECKUX MOHATHH M HPUMEHSTh ITH
MOHATHUS IIPU ONMCAHUU BEIIECTB U UX MPEBPALLECHUI;

UCIOJIb30BaTh XMMHUYECKYI0 CHMBOJMKY JUIS COCTaBICHUS (DOpPMYNI BEIIECTB H
YPAaBHEHUM XUMUYECKUX PEAKIUM;

ONpENENSTh BaJE€HTHOCTb M CTENEHb OKHUCJICHUS XUMHUYECKHX JJIEMEHTOB B
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METaJUIMYECKasi)) B HEOPraHUYECKUX COCAMHEHHUSX, 3aps]l MOHA IO XUMHYECKOU
dbopmyIlie, xapakTep cpelibl B BOJHBIX PaCTBOPaX HEOPraHUYECKUX COCTUHEHHM, TUI
KPUCTAJNTMYECKOU PEIIETKU KOHKPETHOT'O BEILIECTBA;

packpbiBaTh cmbich [lepuoanyeckoro 3akona [[. 1. MeHnaeneeBa u 1€eMOHCTPHUPOBATh
€ro MOHWMAaHKE: OMHICHIBATh U XapaKTepu30BaTh TabmuuHyio Gopmy [leprnoanueckoi
CUCTEMbl XHMHYECKUX D3JIEMEHTOB: pa3inyaTh IMOHATHUS «IJiaBHas noarpynna (A-
rpynna)» u «mnobounas mnoarpymnma (b-rpymma)», manbsle W Ooiblive TEPUOIBI,
COOTHOCUTH OO0O3HAYEHHS, KOTOPbIE HWMEIOTCS B IEPUOAUYECKON Tabmuie, C
YUCJIOBBIMHU XapaKTEPUCTUKAMH CTPOEHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U
3apsn sapa, o01ee YMCIIo JIEKTPOHOB U PACTIPEICIICHUE UX 0 SJIEKTPOHHBIM CII0SIM),
OOBSICHATH OOIIME 3aKOHOMEPHOCTH B W3MEHEHWW CBOWCTB DJJIEMEHTOB M WX
COEIMHEHUI B Mpeesiax MajlblX NEPUOIOB U TJIABHBIX MOATPYII C YUYETOM CTPOEHUS
MX aTOMOB;

KJIacCU(PUIIMPOBATH XUMUYECKUE PJIEMEHThI, HEOPTaHUUYECKHE BEIIECTBA, XUMUUYECKHE
peakuuu (1O YUCIYy U COCTABY YYAaCTBYIOIIMX B PEAKIIMU BEHIECTB, MO TEILIOBOMY
s dexTy, 0 U3MEHEHUIO CTeTIeHEN OKUCICHUSI XUMHUYECKUX 2JIEMEHTOB);
XapaKkTepu3oBaTh (OMHUCHIBATh) OOIIME U CHeUu(PUUEecKue XUMHUYECKHE CBOWCTBA
IPOCTBHIX U CJIIOKHBIX BEIIECTB, NOATBEPK/AAs ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHUI COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIUIM;

COCTaBJISITh YPABHEHUS AJIEKTPOJIMTUUECKON TUCCOUMAIIMU KUCIIOT, IIEJI0YEN U CONEH,
MOJIHBIE U COKpAUIEHHBIE YPABHEHUSI PEaKIMii HOHHOTO OOMEHa, YpaBHEHHUS peaKIui,
MOATBEPXKAAONINX CYIIECTBOBAHUE T'€HETHUYECKONW CBSA3M MEXKIY BEIIECTBAMHU
Pa3JIMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMI MOCPEICTBOM
COCTaBJICHHUS JIEKTPOHHOTO OajlaHCca TUX PEaKIuii;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX CTPOCHHS, BO3MOXKHOCTH
MPOTEKAHUSI XUMUYECKHUX MPEBPAILICHUIN B Pa3IMUHBIX YCIOBUSAX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MaCCOBYIO
JI0JIF0 XUMUYECKOT0 3JIEMEHTa Mo (opMyJsie COeAMHEHN S, MACCOBYIO JOJII0 BEIIECTBA B
pacTBoOpe, MPOBOJIUTH PACUETHI 110 YPABHEHUIO XUMUYECKOU pEaKInu;

coOJII01aTh MpaBWiIa TMOJb30BAHUS XUMHYECKOW TOCYJI0M U J1abopaTOpHBIM
o0opy/loBaHHEM, a TaKXKe MpaBujia OOpallleHHs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSIMU 110 BBIMOJHEHUIO TA00PATOPHBIX XUMUYECKHUX OIMBITOB IO MOJTYYEHUIO
1 COOMPAHUIO ra3000pa3HbIX BEIIECTB (AMMHUAKa U YTIIEKUCIIOrO ras3a);

MPOBOJIUTH PEAKIUH, TTOATBEPKAAIOIINE Ka4eCTBEHHBIN COCTaB Pa3JIMUHbIX BEIIECTB:
pacno3HaBaTh OMNBITHBIM MYTEM XJIOpPUA-, OpoMHI-, MOAMI-, KapOoHat-, (ocdart-,
CWIMKAT-, Cydb(]ar-, THUAPOKCUI-UOHBI, KATHOHBI aMMOHHUS W HOHBI H3yYEHHBIX
METaJIJIOB, IPUCYTCTBYIOIIKE B BOJAHBIX PACTBOPAX HEOPTaHUUECKUX BEIIECTB;
MIPUMEHSITh OCHOBHBIE ONEpAaIllMd MBICIUTEIBHON NEATENbHOCTU — aHAIU3 U CUHTE3,
CpaBHEHHE, O0O0OIIEHUE, CUCTEeMATH3aIlMI0, BBISIBICHHE NPUYUHHO-CIICICTBEHHBIX
CBSI3€M — JUISl U3YYCHMUSI CBOWCTB BEIIECTB M XWMHUYECKUX PEAKIIMH, €CTECTBEHHO-
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TEMATHUYECKOE INTAHUPOBAHUE

8 KIIACC
KosmuecTBo yacoB
HaumeHoBaHue pa3iesioB U TeM JyekTpoHHbIE (IU(pPOBLIE)
Ne n/m KoHTpoabHbIe IpakTuyeckune
MPOrpamMmMbl Bcero o0pa3oBaTe/ibHbIE pecypcChl
padoThI padoThI

Pasnea 1. [lepBoHayanbHble XUMHYECKHE IOHATHS

Xumus — BaxkHasi 001aCTh
11 €CTECTBO3HAHUS U IIPAKTHUECKOM 5 0 2
JeATEIbHOCTH YEIOBeKa

bubnuoreka [JOK
https://m.edsoo.ru/7f41837¢c

bubnuoreka [JOK
1.2 BemiectBa 1 XuMu4yecKkue peakimuu 15 1 0 https://m.edsoo.ru/7§41837¢
Wroro no pazneny 20
Pa3znen 2. BaxHeiinue npejacTaBuTeJ M HEOPraHM4ecKNX BellecTB
21 Boznyx. Kucnopon. [Torsitue 06 6 0 0 bu6mmorekxa [JOK
' OKCHIaX https://m.edso0.ru/7f41837c
bu6mmoreka [JOK
2.2 Bomopon.IlonsaTre o kucaorax u Cosx 8 0 1 https://m.edsoo.ru/7f41837¢
23 Boga. PactBopsl. [Tonsitue 06 5 1 1 bubnuoreka LIOK
' OCHOBAHMIX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIaCChl HEOPTaHUUECKHUX 11 1 1 bubnuoreka LIOK
' COEIMHEHUI https://m.edso0.ru/7f41837c
Hroro no pazueny 30

Paznen 3. [lepuoanueckuii 3axon u [lepuoguveckas cucrema xumudeckux 31emeHToB JI. U. MenaeseeBa. Ctpoenune aTtoMmoB. XuUMHYeCKast
cBfI3b. OKHC/IUTETbHO-BOCCTAHOBUTEIbHbIE PeaKIMHU

[Tepuoguueckuii 3aK0H U
31 [Tepuoauyeckas cucreMa XMMHAYECKUX v 0 0 bubnuoreka [JOK
' anemenTtoB /[. . Mennene-eBa. https://m.edsoo.ru/7f41837c
Crtpoenue aroma
39 Xumuueckas cBsizb. OKHCIUTEIBHO- 8 1 0 bubmuoreka [JOK
' BOCCTAHOBUTEJIHHBIC PEAKIINHI https://m.edsoo.ru/7f41837c
bubmuoreka [JOK
Hroro no pasneny 15 https://m.edso0.ru/7f41837c
i bubnuoreka [JOK
P [IOKYMEHT MOATACAH SMIEKTPOHHOI MOAMMCEO 0
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OBIIEE KOJIMYECTBO YACOB I1O

[TPOTPAMME 68 4
9 KUIACC
KoJsimuecTBo 4acoB
Ne i/ HaumeHoBaHue pa3/ieioB U TeM Kontpomsubie | TpakTieckue JJekTpoHHbIe (HU(POBHIE)
B MPOrpamMmbl o0pa3oBaTesibHbIE PeCypPChI
porp Beero padoThbI padoThI P pecyp
Pa3nen 1. BemnmecTBo 1 XMMHYeCKHE PeaKIIUMU
11 [ToBTOpenue u yriyOnenue 3HaHUN 5 1 0 bubmmoreka [IOK
' OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
12 OCHOBHbBIE 32aKOHOMEPHOCTH XUMHUUYECKHX 4 0 0 bubnmoreka [JOK
’ peakimit https://m.edsoo0.ru/7f41a636
13 DIIEKTPOIUTUYECKAS TUCCOLIUALIUS. 8 1 1 bubnmoreka [JOK
' XHWMHYECKHE PEAKIIMU B PACTBOPAX https://m.edsoo.ru/7f41a636
HToro 1o pazaeny 17
Pasnen 2. HemeTa/uIbl M HX COeIMHEHUS
21 OO61mmas xapakTepucTUKa XUMHUYECKHX 4 0 1 bubnnoreka [HOK
' snemeHToB VIIA-rpynmel. ["anorens https://m.edsoo.ru/7f41a636
22 smenos ViApymies Copan ot 6 0 0 BuGmorera LIOK
' " Py - -eP https://m.edso0.ru/7f41a636
COCTMHEHHSI
OO01mast XapakTepruCcTHKa XUMUIECKIX
bu6mmoreka [JOK
2.3 anemeHToB VA-rpynmsl. A3ot, pochop u ux 7 0 1 https://m.edsoo.ru/7f41a636
COEJIMHEHHUSI
o | Qoo oo ; : , | Bomosanox
' . Py ) poat https://m.edsoo.ru/7f41a636
KPEMHHI M UX COSTMHEHUS
Hroro nmo pazaeny 25
Paznen 3. MeTajliibl 1 X COeANHEHHUS
. bu6mmoreka [JOK
3.1 Obmye CBOHCTBA METAILIOB 4 0 0 https://m.edsoo.ru/7f41a636
. bubmuoreka IJOK
3.2 Bakueiimme MeTaibl M UX COEIUHEHUS 16 1 2 https://m.edsoo.ru/7f41a636
Hroro no pazneny [OKYMEHT Moanu1caH 2BEKTPOHHOI NOANMMCHIO

Paspea 4.

XuMHUs 1 OKPYKAKOIIAs cpeaa
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bubmuoreka IJOK
41 BemecTBa 1 MaTepuaibl B )KU3HH YEJIOBEKA 3 0 0 https://m.edsoo.ru/7§41a636

Wroro no pazneny 3

bu6nuoreka [JOK
PesepBHoe Bpems 3 0 0 https://m.edso0.ru/7f41a636
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