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HOACHUTEJIBHASA 3AIIUCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUS
COCTaBJi€eHa Ha OCHOBE TpeOOBaHUU K pe3yibTaTaM OCBOEHUS OCHOBHOM
o0pa3zoBaTeabHOM MPOrpaMMbl OCHOBHOTO O0IIIET0 00pa30BaHMsl, MPEACTABICHHbBIX
B ®I'OC OOO, a Takxke Ha ocHOBe (enepanbHOM pabodeil mporpaMmbl
BOCIIUTAHUS U C YUETOM KOHIEMIIMY MPENoAaBaHus yueOHOro nmpeamera « Xumus»
B 00pa3oBarenbHbIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma mo xumuu [1a€T TpeACTaBICHUE O LENAX, OOIeH CcTpaTeruu
oOy4yeHHUs, BOCHUTAHUA M PA3BUTUS OOYydYAIOUIUXCS CPEACTBAMHU Y4YEOHOTO
npeaMera, YCTaHABIIUBAET o0si3aTeNIbHOE peaMETHOE coJiepKaHue,
npeaycMaTpuBaeT pacrpeeieHue €ro Mo KiaccaM M CTPYKTYPUPOBAHUE IO
paznenaM M TE€MaM MPOrpaMMbl MO XUMHUHU, OMNPEAENSeT KOJIUYECTBEHHBIE WU
KaueCTBEHHBIE XapaKTEPUCTUKHU CoJIep KaHus, PEKOMEHAYEMYIO
MOCJIEAOBATEABHOCTh M3YYEHHUS] XUMHU C YU4€TOM  MEXKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTMKA y4eOHOro TMpolecca, BO3PACTHBIX
OCOOCHHOCTEM OO0ydYaronIuXxcsi, OMNpPEAessieT BO3MOXHOCTH TMpeaMera  Juis
peanuzainuu TpeOOBaHMI K pe3ylbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTEIbHOMU
MporpaMMbl Ha YPOBHE OCHOBHOTO O0IIEro oOpa3oBaHUs, a TakXke TpeOOBaHUM K
pe3yibTaTaM 00y4YeHHUsI XMMUU Ha YPOBHE LieJIeld U3yUYeHUs IPeAMEeTa U OCHOBHBIX
BHUJIOB Y4e€OHO-MTO3HABATENbHOU JESATEIbHOCTH OOYYarolerocss Mo OCBOCHHIO
y4eOHOTr0 CO/IepKaAHMUSL.

3HaHUWE XUMHHM CIYKUT OCHOBOM uisi (OpMUpPOBAHUS MHUPOBO33PEHUS
oOyyaroierocsi, ero MpeACTaBICHUM O MATEPUATBHOM E€JUHCTBE MHUPA, BAXKHYIO
poJib UTParOT (QopMHUpYEMble XMMHUEH MPEACTABICHUS O B3aUMOIPEBPAIICHUAX
SHEPrUM U 00 SBOJIOIMHU BEHIECTB B MPHUPOJE, O MYTAX PEIICHHS TI00aTbHBIX
npoOJieM yCTOMYMBOTO Pa3BUTHS UYEITOBEUECTBA — CHIPbEBOM, SHEPreTUUYECKOH,
MUIIEBON U SKOJIOTMYECKOM O€30MacHOCTH, MPOOIEM 31PaBOOXPAHCHUSI.

N3y4yenue xumuu:

CrOCOOCTBYET  peaju3allid  BO3MOXKHOCTEH 11 CcaMOpa3BUTUA U
(dbopMupoBaHus KyJIbTYphl IMYHOCTH, €€ 0011eH U (PYHKIIMOHATBLHON I'PaMOTHOCTH;

BHOCUT BKJaJ B (POPMHUPOBAHUE MBIIUICHUS U TBOPUECKUX CIOCOOHOCTEM
oOyyYaromuxcs, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4yeOHOM  JIesITEeNbHOCTH,
AKCIEPUMEHTAIbHBIX M HCCIEIOBATEIbCKUX YMEHUM, HEOOXOIUMBIX KaK B
MOBCEIHEBHOM XKM3HH, TaK U B MPOGECCUOHAIBHOU JIEITEIIbHOCTH,

3HAKOMUT CO CHEUU(PUKON HAyYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI
LETTOCTHOTO B3IJIsIIa HA €IMHCTBO MPUPOJIBI U YETIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
ATarnoM B (POPMHUPOBAHUU €CTECTBEHHO--HAYYHON I'PAMOTHOCTH 00 y4arOIIUXCs;



crocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
-HAy4YHBIM 3HAHUSIM, K TIPUPO/IE, K YEIOBEKY, BHOCUT CBOM BKJIa/ B IKOJOTHUECKOE
oOpa3zoBaHue 00yUYaIOIINXCS.

JlanHble HampaBlIeHHS B OOYYEHUU XUMUM OOECIEUUBAIOTCS CIEHU(PUKOM
Colep>KaHMsl  y4eOHOro  MpeaMeTa, KOTOPBIM  SIBISETCA  MEJaroruyecku
aJanTUPOBAHHBIM OTpak€eHHEeM 0a30BOM HAYKH XUMUM Ha OMpPEACIEHHOM ATare e€
pPa3BUTHSL.

Kypc xumMuu Ha ypoBHE OCHOBHOI'O OOIIEro 0Opa30BaHUsl OPUEHTUPOBAH Ha
OCBOEHHE OOYYaIOUIMMUCS CHCTEMBI IMEPBOHAYANBHBIX TMOHATHUN XWMHUH, OCHOB
HEOPraHMYECKOM XUMHM W HEKOTOPBIX OTACIBHBIX 3HAUYUMBIX TMOHSITUHI
OPraHUYE€CKON XUMHHU.

CtpykTypa coAep:KaHHUsl MPOrpaMMbl MO XUMHUU c(hopMHUpOBaHA HA OCHOBE
CHUCTEMHOI0 moaxoaa K €€ m3ydeHuro. CojaepkaHuE€ CKIQAbIBACTCS U3 CUCTEMBI
MOHSATUM O XUMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHITUN O XUMUYECKON
peakiuu. OO0e ATU CHUCTEMBI CTPYKTYPHO OpPraHU30BaHbl MO MNPUHIUITY
MOCJIE0BATEILHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPE/ICTaBICHUN
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOT'O YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS,

— Ilepnoguueckoro 3akona /. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XMMUHU,

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUYECKOH CBSI3H;

— TpeAcTaBiICHUM 00 DIEKTPOJIUTHUYECKON AHCCOLMAllMU BEIIECTB B
pacTBopax.

TeopeTnueckne 3HAHUSA PACCMATPHUBAIOTCS HA OCHOBE AMIUPUYECKHU
MOJIYYEHHBIX U OCMBICIICHHBIX (JaKTOB, PA3BUBAIOTCS MOCIEA0BATEIBLHO OT OJHOTO
YpPOBHSL K JIpyrOMY, BBIMONHSSA (DPYHKIMU OOBSCHEHHS] M TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOXKHOCTEH MPAKTHYECKOTO MPUMEHEHHUS U TMOJTYYCHUS
M3y4aeMbIX BEIIECTB.

OcBoeHHME TMpoOrpaMMbl IO XHUMHUU  CHOCOOCTBYET  (OpMHpPOBAHUIO
MPEJICTABJICHUS] O XUMUYECKON COCTABISAIONICH HAYYHOW KAPTHUHBI MUPA B JIOTUKE
e€ CHUCTeMHOW NpPHUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOoJaM TMO3HaHUsSI B Hayke. M3ydeHue XMMHUU NPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee U3YYEHHBIX YYEOHBIX NpeAMeToB: «OKpyXawmmi Mup»,
«buonorus. 5—-7 knaccei» u «®Pu3mnka. 7 Kiacc».

[Ipy wu3yyeHMH XUMUU MPOUCXOAUT (OPMUPOBAHHE 3HAHUM OCHOB
XUMUYECKOM HAyKH Kak O0JacTh COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
JESATETbHOCTH YEJIOBEKAa M KakK OJHOT0 M3 KOMIIOHEHTOB MHPOBOW KYJIbTYPBHI.
3agaya ydyeOHOro mpeaMera cOCTOUT B (OPMUPOBAHUU CUCTEMBl XUMHUYECKUX
3HAaHUN — BaKHEHUIIUX (DAKTOB, MOHSATUM, 3AaKOHOB U TEOPETUUECKUX MOJIOKEHUH,
JOCTYNHBIX OOOOIIEHUIA MHPOBO33PEHUYECKOTO XapaKTepa, s3blka HayKd, B



NpUOOIICHNN K HAyYHBIM METOJaM IIO3HAHWS TP W3YYCHUW BEIIECTB U
XAMHYECKUX peakiuii, B GOPMUPOBAHUN U PA3BUTHH TO3HABATEIHHBIX YMEHUN U
UX TPUMEHEHUH B Y4YEOHO-TIO3HABATENBHOM U y4eOHO-HCCIIEIOBATEIbCKON
JEATENIbHOCTH, OCBOCHUM TIpaBUil Oe30macHOro oOpallleHHusl ¢ BellecTBaMU B
MOBCETHEBHOM JKU3HM.

[Ipy M3y4eHUH XMMHUHM Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMS BaKHOE
3Ha4YeHUE MTPUOOPETU TaKUeE 1ENH, KaK:

— (GOpMHpPOBAHHE WHTEIUICKTYaIbHO Pa3BUTOW JWUYHOCTH, TOTOBOW K
caM0o0Opa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEILHOMY MPHUHSATUIO DPEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIONIUMCS YCIOBUSM >KU3HU;

—  HalpaBJICHHOCTh OOyYEHUs Ha CHUCTEMaTHU4eckoe MpHUOOIIEHHE
oOyyJaromuxcs K CaMOCTOSITEIbHOW TO3HABATEIBHON JE€ATEIIbHOCTH, HAayYHBIM
MEeTOJaM TO3HaHUs, (POPMHUPYIOIIMM MOTHUBAIMIO M PAa3BUTHE CIOCOOHOCTEH K
XHMHUU,

— obecrieueHue yciaoBUM, CHOCOOCTBYIONIUX MPUOOPETEHUIO 00YUAIOIITUMUCS
OMbITa PA3HOOOPA3HOU JEATENLHOCTH, TMO3HAHUS WU CAMOIIO3HAHUSA, KIHOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMITCTCHIIMI), WMEIONINX YHHBEPCAIbHOE 3HAYCHHE IS
Pa3TUYHBIX BUOB JIEITEILHOCTH,

— QopmupoBanre 00mel (QYHKIMOHAIBHOW M €CTECTBEHHO-HAYYHOM
rPaMOTHOCTH, B TOM YHCJI€ YMEHUN OOBSCHATH W OICHWBATH SIBJICHHUS
OKPYXAIOIIEr0 MHpa, WCTIOJb3YysS 3HAHUS W OTbBIT, MOJYYCHHBIE MPH H3YICHHUH
XAMWH, TPUMEHSTh WX TPH PEIIEHUH MpoOJeM B TMOBCEAHEBHON >KH3HU U
TPYAOBOM JESITEIBHOCTH;

— (¢dopmupoBaHHe Yy OOydYarOIIUXCS TyMaHUCTUYECKUX OTHOIICHUIA,
MOHUMAaHUSI TEHHOCTH XUMHUYECKUX 3HAHWA MJIs BBIPAOOTKH DKOJIOTHYECKHU
1enecooOpa3Horo TMOBEJAEHUST B OBITY W TPYJIOBOM JESTEIBHOCTH B LEIAX
COXPaHEHUS CBOETO 3/I0POBBS M OKPYKAIOIIEH NPUPOTHON CPEIBI;

— pa3BUTHE MOTHBAIMHM K OOYYCHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO H
CaMOBOCIIUTAHUI0O HA OCHOBE YCBOCHHUS OOIIECYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOPY MpO(UIIsi U HAMpPaBICHHOCTH JlaJbHEUIIIETO
00yUYeHMUS.

OOmiee YMCIO YacoOB, OTBEACHHBIX I HW3YYCHUS XWMHH Ha YpPOBHE
OCHOBHOT0 001Ier0 00pa3oBanus, coctaniseT 136 yacos: B 8 kiacce — 68 yacos (2
Jaca B HeJeno), B 9 kitacce — 68 yacos (2 waca B HeJIeI0).



COIEPKAHUE OBYYEHUA

8 KJIACC

IlepBoHayaibHbIE XUMHUYECKHUE OHATHUSA

[Ipenmer xumuun. Posib XUMUK B KU3HU YEJIOBEKA. XMMUs B CUCTEME HayK.
Tema wm BemecTBa. PU3MUECKUE CBOWCTBA BEIIECTB. ATIpPEraTHOE COCTOSHHE
BemiecTB. IloHsATHE O MeTOJaxX IMO3HAHUSA B XUMHHU. YHCTHIE BEIIECTBA M CMECH.
CnocoOblI pa3aeneHus: CMeCeH.

ATOMBI M MOJNEKYJbl. XHUMUYECKHE BIEeMEHThl. (CHUMBOJIBI XUMHUYECKUX
31neMeHTOB. [IpocThie U CIIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHUE.

Xumuyeckass ¢Gopmyna. BaneHTHOCTP aTOMOB XUMHUYECKHX D3JIEMEHTOB.
3akoH TIIOCTOSIHCTBA cocTaBa BemlecTB. (OTHOCUTEIbHAs aTOMHAas Macca.
OtHOcUTENBHAS MOJIEKYJISIpHAsA Macca. MaccoBas 101 XUMUYECKOTO JJIEMEHTa B
COCIUHCHUU.

KomnuectBo BemecTtBa. Mok, MonsipHast macca. B3anmMocCBsi3p KOJIM4Y€ECTBa,
Macchbl W 4YHUCJa CTPYKTYPHBIX €IMHMI] BemiecTBa. Pacuérel mo Qopmynam
XUMHYECKHUX COCIUHCHUIA.

DOU3NYECKUE U XUMUYECKUE SABJICHUS. XMMUUYECKas PEAKIUA U €€ TMPU3HAKH.
3aKOH COXpaHEHHUS MacChl BelIECTB. XUMHUYecKue ypaBHeHus. Kiaccudukanus
XMMHYECKUX PEaKIil (COCAMHEHUS, PA3JIOKEHUS, 3aMCIIICHHsI, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHUMHYECKOH MOCYIOH, TpaBuiIaMu paboOThl B J1aOOpaTOpHH U
npuéMaMu oOpailleHus ¢ J1abopaTOPHBIM OOOPYJIOBAHUEM, U3YUYCHUE U ONHCAHUE
(U3UYEeCKUX CBOMCTB O0O0pa3I[0OB HEOPTraHMYECKUX BEIIECTB, HaOII0JICHUE
¢usnyeckux (TUTaBJIeHWE BOCKA, TasHHUE JIbJIa, PACTHPAHHE caxapa B CTYIIKE,
KHIICHHE M KOHJEHCAIMs BOJBI) U XMMHUYECKUX (FOpEeHHE CBEYH, MPOKATMBAHUC
MEIHOM MPOBOJIOKH, B3aUMOCHCTBHE MeJIa ¢ KUCIOTOM) sSIBIICHHH, HAOIIOICHHE U
OMKMCAaHKME IMPU3HAKOB IMPOTEKAHUsS XUMHUYCCKHMX peakluil (pasilokeHHe caxapa,
B3aMMOJICICTBHE CEPHOM KHCIIOTHI C XJIOPUJOM Oapwusi, pa3ioKEHHE THAPOKCHIIA
meau (1) npu HarpeBanum, B3auMoaelcTBHE xkene3a ¢ pactBopom conu meau (I1),
M3YUYEHHE CIOCOOOB pa3/ICNICHHUs] CMECEil: ¢ MOMOIIbI0 MarHuTta, (UILTPOBAHUE,
BBITAPUBAHUE, TUCTHIUISIMS, XpoMaTorpadusi, IPOBEICHNE OYUCTKH MMOBAPEHHOU
conM, HaAOMIOJCHWE W  OINKCAaHWE  Pe3yJbTaTOB  IIPOBEICHHUSA  OIIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacCChl, CO3/IaHUE MOJEIEH MOJIEKYI
(IIapOCTEPKHEBBIX).

Baxueiimue npeacTaBuTe M HEOPraHUYeCKUX BelleCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucnopon — snemeHT m mpoctoe
BemiecTBO. HaxokaeHwe Kuciopoja B Mpupoje, (Ppusmdeckue U XUMHUUYECKUE
cBoiictBa (peakiuu ropenwms). Oxcunabl. IlpuMenenue kwuciaopona. CrocoObl



MOJIyYeHHUsI KHUCIOpoJla B JabOpaTopuud U MPOMBIIUIEHHOCTH. Kpyrosopor
KHUCIOpoa B pupojie. O30H — auioTponHas MOAU(PUKAIUS KUCIOPOIa.

TennoBoil 3P¢hekT XUMUYECKOW peakiuu, TEPMOXUMUYECKHE YpaBHEHUS,
9K30- W SHJIOTEPMHUYECKUE pEAKUHMHU. TOIUIMBO. yrojib M METaH. 3arps3HEHHUE
BO3/1yXa, yCUJIEHHE MapHUKOBOTro 3 (dekTa, pa3pylieHue 030HOBOrO CIIOS.

Bomopon — n»memenT m mpocroe BemecTtBo. Haxoxknenue Bomopona B
npuposie, (U3MYECKMEe U XUMHUUYECKHME CBOWCTBA, NPUMEHEHUE, CIIOCOObI
nonydeHus. Kuciorel u conu.

Momnsipabiif 00BEM ra3oB. Pacu€Tsl M0 XUMHUUECKUM YPaBHEHUSIM.

Odusnyeckue CcBOWCTBA BOABL. Boma kak pactBoputTenb. PacTBOpBHI.
HaceblllieHHbIE W HEHACHIIIEHHBIE PAacTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 10Jis1 BEIIECTBA B paCTBOpE. XMUMHYECKHE CBOMCTBA BOJIbI. OCHOBAHMSI.
Ponb pacTBOpOB B mpupojie U B KU3HU 4eioBeka. KpyroBopor BoAbI B MPUPO/IE.
3arpsi3HEHHE NPUPOIHBIX BOJ. OXpaHa U OUMCTKA MIPUPOIHBIX BOJ.

Knaccudukanusa neoprannueckux coenuHenuil. Oxcuanl. Kiaccudukanus
OKCHJIOB.  coyieoOpasyroniie  (OCHOBHBIC, KHCIOTHbIC, aM{(OTEpHbIE) U
HeconeoOpaszyronue. Homenknatypa oxcujaoB. Dusnyeckue U XUMHUUYECKHE
CBOMCTBA OKCUOB. [lomyuenne okcuaos.

OcHoBanus. Knaccudukanuss oOcCHOBaHMM: IIENOYM U HEPACTBOPUMBIC
ocHOoBaHMs. HoMeHnkiarypa ocHoBaHui. PHU3NYECKHE W XUMHYECKHE CBOKCTBA
ocHoBaHuU. [lonydyeHnne oCHOBaHUH.

Kucnotel. Knaccudukanus kucnor. Homenknatypa kucior. dusudeckue u
XUMHAYECKHE CBOMCTBAa KHCIOT. Psa aktuBHoctm MetamuioB H. H. bekerosa.
[Tomyyenue KUCIOT.

Comu. Homenknarypa comneil. uzndeckue u XUMHUYECKHE CBOMCTBA COJIEH.
[Tonyuenue comneil.

I'eHeTnueckas CBSA3b MEXKY KJIaCCaMU HEOPTaHUYECKHUX COCTMHEHUM.

Xumuueckuii IKCnepumenm:

Ka4€CTBEHHOE ONMPEAECICHUE COACPIKAHUSA KUCIOPOAa B BO3AyXE, MOTYyUYEHHUE,
coOupaHue, paclio3HaBaHUE U W3YyUYEHHE CBOICTB KHUCIOpOJa, HaAOIIOJEHUE
B3aMOJICMCTBUSL BEIIECTB C KHCIOPOAOM H YCIIOBUS BO3HMKHOBEHHUS W
npeKpamieHuss ropeHus (mojkapa), O3HAKOMJICHHE C O00pas3llaMH OKCHIOB U
OMHUCaHUE WX CBOMCTB, IMOJy4YEHHE, COOWMpaHUE, PACIIO3HABAHUE U HU3yUYCHHE
CBOHCTB Bojoponaa (ropenme), B3aumozeicTeue Bogopoaa ¢ okcumoMm meau (I1)
(BO3MOYHO HCIIOJIb30BAHUE BHJICOMATCPUAIIOB), HAOJIOICHUE OOpPa3IOB BEIICCTB
KoJIn4ecTBOM 1 Mosb, HCClIeIOBaHHE OCOOCHHOCTEM pPAcTBOPECHHS BEIISCTB C
Pa3IMYHON PACTBOPHUMOCTBHIO, MPUTOTOBJIECHHUE PACTBOPOB C ONPEACIEHHOU
MAacCOBOM J10JI€l pacTBOPEHHOIO BEIIECTBA, B3aUMOJCUCTBUE BOJBI C METAJJIAMU
(HaTpueM ©  KajbleM) (BO3MOXKHO  HCIIOJB30BaHHEC BHICOMATCPHAIIOB),



UCCIIeIOBAaHUE OOpa3lOB HEOPTaHMYECKUX BEHIECTB Pa3IUYHBIX  KJIACCOB,
HaOII0/ICHNE U3MEHEHUsI OKPACKU MHJIUKATOPOB B PACTBOPAX KUCIOT W IIEJIOYEH,
u3ydeHne B3ammojerictBus okcunma menu (Il) ¢ pacTBopoMm cepHOW KHCIIOTHI,
KUCJIOT C METaUIaMM, PEakIU{d HEeUTpalu3aluu, IOJyYEHUE HEPACTBOPUMBIX
OCHOBAaHMWH, BBITECHEHUE OJIHOTO METaljla APYTMM U3 PAacTBOpPA COJM, PELICHUE
DKCIIEPUMEHTAIIBHBIX 33/1a4 10 TeMe «BakHehlime KiacChl HEOPraHUYECKUX
COEIUHECHUI».

IHepuognuecknii 3axkoH u Ilepuoamyeckass cucrema XHUMHYECKHX
jieMeHToB JI. U. MenaeneeBa. CrpoeHue aTomoB. XHMMHYECKasi CBA3b.
OKHCIUTETBbHO-BOCCTAHOBUTE/IbHbIE PeaKIUuU

[lepBble MOMBITKU KiIacCU(UKAMK XUMHUUYECKUX 3JeMeHTOB. [lonsitue o
IPYyINIax CXOMHBIX 3JEMEHTOB (IICIOYHBIE W IIEIOYHO3EMEIbHBIC METaLIbI,
raJIoreHbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIe 00pa3yioT aM(OTEPHbBIC OKCHJIBI
Y TUAPOKCUBI.

[Tepnoauueckuii 3akoH. [leproanyeckast cucteMa XMMHUYECKHX 3JIEMEHTOB /.
N. MenneneeBa.  KoporkomepuogHas W JJIUMHHONEpUOAHAasT  (POpPMBbI
[Tepunoanueckoit cuctemMbl XxuMudeckux 31eMeHToB [[. . MenneneeBa. [lepuobl
n rpynnbl. Ou3ndeckuii CMBICT MOPSAKOBOTO HOMEpPA, HOMEPOB IIEpHUOJA U
TCPYHIIBI DJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX siaep. M3oronsl. DnekTponsl. CTpoeHue
ANEKTPOHHBIX ~ 00070Yek aroMoB TepBhIXx 20 XUMHYECKUX  DBJIECMEHTOB
ITepuonnueckoit cucremsl [[. WM. MengeneeBa. XapakTepUCTUKA XHUMHUYECKOTO
3JIEMEHTA 110 €ro NnoJjiokeHuto B Ilepuoanueckoi cucreme /1. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHUs paguyca aTOMOB XUMHYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAUIMYECKUX CBOKWCTB IO TPYyNIaM U NEPUOTAM.

3nauenue [lepuoanueckoro 3akoHa u [leppoandeckoil CUCTEMbl XUMHUECKHX
AJIEMEHTOB Il pa3BUTUs Hayku M mpakTuku. J[. . MenneneeB — yd€HbIl U
rpaK1aHUH.

Xumudeckass cBs3b. KoBaneHTHas (MOJSpHAsS W HEMOJSAPHAs) CBA3b.
DIIEKTPOOTPULATEIBHOCTh XUMUYECKUX JIEMEHTOB. IOHHAs CBS3b.

Crenenp  okucneHus.  OKHUCIHATENIbHO--BOCCTAHOBUTEIIBHBIE  PEAKIUU.
ITpoueccrl OKUCIIEHUS 1 BOCCTAHOBJIEHUA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumMenm:

M3yueHHE 00pa3lioB BEHIECTB METANIOB M HEMETAJUIOB, B3aUMOJCHCTBHE
TUAPOKCHIA LHUHKA C PacTBOpAMU KHCJIOT M IIEJIOYEH, MHPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropeHue, peakiuy pas3IoKeHUs, COCTUHEHU).

Meswcnpeomemmnuie céasu



Peanuzammsi MeXIMpeAMETHBIX CBSI3€M MPU HM3YYCHWH XUMHUU B 8 Kiacce
OCYIIECTBIJISIETCSL YE€pe3 HCMOJb30BaHUE KakK OOIIHUX eCTeCTBEHHO--HAyUYHbBIX
MOHATHM, TaK U TOHSITUM, SBJISIOIIMXCS CUCTEMHBIMU JUISI OTJICJIBHBIX MPEAMETOB
€CTECTBCHHO--HAYYHOT'O [IUKJIA.

OO0mire ecTecTBEHHO--HAYUYHbIE TTOHSTHUS. HAy4YHBIH (PaKT, TUIIOTE3a, TEOpHs,
3aKOH, aHalu3, CUHTe3, KiaaccuuKamus, MNEePUOIUIHOCTh, HaOIIOACHUE,
AKCIIEPUMEHT, MOJICTIUPOBAHUE, U3MEPEHHUE, MO/IEJIb, SIBJICHHUE.

@dusuka: marepus, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIHI,
M30TOMbI, PAAMOAKTUBHOCTh, MOJICKYJA, AJIEKTPUUYECKUN 3apsi, BELIECTBO, TEIO,
00bEM, arperaTHOe COCTOSHHE BEIIECTBA, ra3, GU3WUYECKHE BEIUYUHBI, €IUHUIIBI
W3MEPEHHUS, KOCMOC, TTAHETHI, 3BE€3/1b1, COJHIIE.

buonorus: dorocunTes, apixanue, onocdepa.

I'eorpadus: armocdepa, rtuapocdepa, MHUHEpadbl, TOPHBIE MOPOIHI,
MOJIE3HBIE UCKOTIAEMBbIE, TOILIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemrecTBo U XUMH4YeCcKasi peakmus

[Tepnoanueckuii 3akoH. [leproanyeckas cucteMa XUMHUYECKUX 2JIEMEHTOB /.
N. MenneneeBa. CtpoeHue aTtomMoOB. 3aKOHOMEPHOCTM B H3MEHEHHUM CBOMCTB
XUMHYECKUX JJIEMEHTOB TMEPBBIX TPEX MNEPUOJIOB, Kajus, KalblUsd H UX
COCIMHEHUH B COOTBETCTBUHM C IIOJOXEHUEM »3JIeMeHTOB B Ilepuoanueckoit
CHUCTEME U CTPOCHUEM HUX aTOMOB.

CTtpoeHne BelIeCTBA: BHUJbI XMMHUYECKOW CBS3U. THIIBI KPUCTAJUTMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAIUIMYECKOW PEIIETKU U
BHJIa XUMHYECKOU CBS3H.

Knaccudukanus u HOMEHKJIATypa HEOPraHMYECKUX BEIIECTB. XHUMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCSIIUXCS K PA3JMYHBIM KJaccaM HEOPraHWYEeCKUX
COCJIMHEHUH, TeHETUYECKAasl CBSI3b HEOPraHNYECKUX BEIIIECTB.

Knaccudukaiiys XAMAYSCKUX PEAKLIUN 10 Pa3IuYHBIM MPU3HAKaM (10 YHCITY
U COCTaBy YYaCTBYIOUIMX B PEAKIMU BEIIECTB, MO TEIIOBOMY 3(ddeKkTy, Mo
M3MEHECHHUIO CTEICHEH OKUCIICHUS XHMHYECKUX DJIEMEHTOB, IO 0OpPaTUMOCTH, IO
YYaCTHIO KaTajau3aropa). DK30- U SHIOTCPMHUUECKUEC PEAKIUU, TCPMOXUMUYCCKHE
YpaBHEHMUS.

[Tonsatue o ckopocTu XumMuueckou peakiuu. [loHsTHE 00 OOpaTHUMBIX H
HEOOpaTUMBIX XUMHYECKHX peakiusax. [IoHATHE O TOMOTEHHBIX M TeTepOreHHBIX
peakuusax. [lonstue o karanuse. [loHsTne 0 xXuMruueckom paBHOBeCUU. DAKTOPHI,
BIIMSIFOIIAE HAa CKOPOCTh XUMHWYECKOW PEAKIMU M TOJIOKEHUE XUMHUYECKOTO
PaBHOBECHS.

OKHUCIUTENbHO-BOCCTAHOBUTENIBHBIE ~ PEAKIHMH,  JJICKTPOHHBIM  OanaHc
OKHCJIUTETBbHO-BOCCTAHOBUTEILHON peakuuu. CocraBnienue YpaBHEHU



OKHCJIMTENbHO--BOCCTAHOBUTEIBHBIX PEAKUUA C HCHOJIB30BAHHEM  METOJa
3JIEKTPOHHOTO OajaHca.

Teopust IEKTPONTUTUYECKON TUCCOLMALNU. DIEKTPOIUTHI U HEJIEKTPOJIUTHL.
Katnonsl, annonel. MexaHu3M AUCCOLMALMM BEUIECTB C PA3JIMYHBIMU BUIAMHU
xumuyeckoi cBsizu. Crenens aucconuanuu. CUIbHbBIC U CIA0bIe DJIEKTPOIUTHI.

Peakniun moHHoro oOMeHa. Y cinoBusi MPOTEKaHUSI peakiuii HOHHOTO OOMEHa,
MOJHBIE W COKpAallEHHbIE HMOHHBIE YypaBHEHHs peakuuid. CBOWMCTBA KHCIOT,
OCHOBaHMW U COJIe B CBET€ TMPEJCTABICHUNH OO0 DIIEKTPOJIUTHUECKOMN
nucconnanuu. KauecTBeHHbIE peakiiui Ha MOHBI. [IoHATHE O THAPOIU3E CONEN.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHUE C MOJIEIIAMU KPUCTAUIMYECKUX PEMIETOK HEOPTaHUYECKUX
BEIICCTB — META/UIOB W HeMeTauioB (rpadura W anmasa), CIIOKHBIX BEIICCTB
(x7opuma HaTpus), UCCIICOBAHUE 3aBHCHMOCTH CKOPOCTH XUMHUYECKOW PEaKIHH
OT BO3JCHUCTBHUS PA3NUYHBIX (PAKTOPOB, HUCCIAEIOBAHUE BIEKTPONPOBOIHOCTHU
pacTBOpPOB BENIECTB, IMpolecca JHUCCOIMALMM KHUCIOT, MIEIOYed U  COJIeH
(BOBMOXKHO  HCIIOJIb30BAaHHE BHJICO MaTEpUAIOB), TPOBEJCHHE  OIBITOB,
WUIIOCTPUPYIOLIUX ~ MPU3HAKK  MPOTEKaHUs  peakuuil HOHHOro  OoOMeHa
(oOpazoBaHue oOcajKa, BBIICICHHE Ta3a, O0Opa3oBaHUWE BOJbBI), OIIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKIUN
(ropeHue, peakiuu pas3JIOKCHHS, COCIUHEHUS), PACcIlO3HABAHUE HEOPTAHHMUCCKHUX
BEIIECTB C IIOMOIIBI0 KAYECTBEHHBIX pPEAKIMd Ha HOHBI, PENICHUE
AKCIIEPUMEHTAJbHBIX 3a7a4.

HeMeTa/ibl 4 MX coeTMHEHUSA

OO6mass xapakTepucTHKa TajoreHoB. (OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (HU3MUECKUe CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHOoB. XHMHUYECKHE CBOMCTBA Ha TMpPUMEPE  XJOpa
(B3aUMOJICHCTBHE € MeTaIaMH, HeMeTaJlaMH, IIeJIoYaMu). XJIOPOBOIOPO/I.
ComndHasi KMCIIOTa, XMMHUYECKUE CBOWMCTBA, IMOJY4YECHHUE, NMpUMEHEHHE. JlelicTBue
XJIOpa W XJIOPOBOJAOPOJA HA OPraHM3M 4YeJIOBEKAa. BaxHeWiine XJIOpUIbl U HX
HaXOXJCHHUE B IPUPOJE.

O6mas xapaktepucTtuka 3mnemMeHTOB VIA-rpymnmbl. OcoOEHHOCTH CTpOCHUS
aTOMOB, XapaKTepHble CTereHu okucieHus. CTpoeHue M (PuU3NUEeCKHUe CBOWCTBA
MPOCTHIX BEHIECTB — KUCJIOPOAa U CEPhbl. AJUIOTPONHBIE MOJU(PUKAIIMKN KUCTOPOa
u cepbl. XuMuueckue cBoiictBa cepbl. CepoBoopos, cTpoeHue, Gu3nvecKue u
XUMHAYECKHE CBOMCTBA. OKCUIBI CEPbl KAK MPEICTABUTENN KHCIOTHBIX OKCHJIOB.
CepHast kucloTa, (U3NYECKHE H XUMHYECKHE CBoiicTBa (oOmme Kak
NpEICTaBUTEN Kilacca KHCIOT W crenuduyeckue). XWMHUSCKHE peakIny,
JeXalMe B OCHOBE IPOMBIIIJIEHHOTO CHoco0a TMOJYYEHUs] CEPHOM KHUCIOTHI.
[Ipumenenne cepHoil KUcaoThl. CONM CEPHOUN KUCIOThI, KAUECTBEHHAs PEaKIUs HA



cynbdar-uoH. HaxoxaeHue cepsl U €€ COEOUHEHHN B Tpupojie. XUMHYECKOE
3arpsi3HCHUE OKPYXKAlOIIeH Cpelbl COCIMHEHUSMU cepbl (KUCIOTHBIC JIOXKIIH,
3arpsi3HEHKE BO3JIyXa U BOJIOEMOB), CIIOCOOBI €T0 MPeA0TBPAIICHUS.

O6mas xapaktepuctrka 31eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKUCIEHUS. A30T, pacCIpOCTPAHEHHE B MPUPO/IE,
¢duznyeckre U XuMu4Yeckre cBoicTBa. KpyroBopot azora B npupoje. AMMUaK, ero
(du3MYeCKre U XUMUYECKHE CBOMCTBA, MojlydeHue u npumeHenue. Conu aMMOHUS,
ux (pU3nyYecKre U XMMHUYECKUE CBOICTBa, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THasl KUCJIOTa, €€ moyyyeHue, (PU3NUEeCKue U XUMHUYECKHUE
cBoiicTBa (0OmIME Kak TMpPeACTaBHTEIS Kiacca KHUCIOT U CHenu(uueckue).
Hcnonp3oBaHue HUTpPATOB M COJEH aMMOHMS B KAdeCTBE MHUHEPATbHBIX
yao0peHuid. XuMHUUECKOE 3arps3HEHUE OKPYKaIoIe Cpeibl COENMHEHUSIMUA a30Ta
(KUCIIOTHBIC JIOKIW, 3arps3HCHUE BO3JayXa, MOYBBI W BojmoéMoOB). Docdop,
ajutoTporniHele Moaudukanuu docdopa, duUzMUECKHe U XHMHYECKHE CBOMCTBA.
Oxcun docdopa (V) u dhochopHas kuciaora, pu3ndecKre U XMMHUIECKUE CBOMCTBA,
nonyuyenue. Mcnonb3oBanue GpochaToB B KaueCTBE MUHEPATbHBIX YA0OPEHUIA.

O6mas xapaktepucTtuka 3memMeHToB |V A-rpymnmbl. OcoOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKUCICHHS.  YTIEpOoJd,  alUIOTPOIHBIE
Moau(pUKallUM, paCTpOCTpaHEHUE B TNPUPOJE, (PUIMUECKHE U XUMHUYECKHUE
cBoicTBa. Ancopouums. Kpyrosopot yriepona B npupojse. Okcuabl yriepojaa, ux
¢u3nyeckre W XUMHUYECKHE CBOWMCTBA, JIEMCTBME Ha JKUBBIE OPTaHU3MBI,
MOJIyYEHUE U TMPUMEHEHHUE. DKOJOTHYECKHE MPOOJIEMBbI, CBS3aHHBIE C OKCHJIOM
yrinepona (IV), rumore3a T17100adbHOTO MOTCIUICHUS KJIUMaTa, ITapHUKOBBIN
addext. YrompHas KuciaoTa U €€ coiu, uX (U3NUYECKUEe U XUMHYECKHE CBOMCTBA,
nojxyuyeHue W npuMeHenwe. KauecTBeHHas peakuuss Ha KapOOHAT-HOHBL.
Hcnons3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUIEHHOCTH U CEIIbCKOM
XO35MCTBE.

[lepBoHauanbHbIE MOHATHS 00 OPTAHMYECKUX BEIIECTBAX KAK O COCAMHEHUSIX
yriepona (MeTaH, 3TaH, 3TWICH, allCTUICH, STAHOJ, TVIMIEPHH, YKCYCHAsI KUCIIOTA).
[TpupomHbIe WCTOYHUKK YIIIEBOMOpOaOB (yroiab, NPUPOIHBIA Ta3, He)Th),
NPOAYKTHI WX TepepaboTku (OCH3WH), UX pPOJIb B OBITY W MPOMBIILICHHOCTH.
[lonsiTe 0 OMOJIOTUYECKH BaXKHBIX BEIIECTBAX: XKUPaX, OCNKax, yriieBojaax — U Uux
poJii B KWM3HU 4eloBeKa. MarepuaibHOE€ €IUHCTBO OPraHUYECKUX U
HEOPTraHUYECKUX COCAUHEHUM.

Kpemnuii, ero ¢usuyueckue W XUMHUYECKHUE CBOMCTBA, TIOJIyYEHUE U
npumenenune. CoenuHeHuss KpeMHusi B mpupojne. OOiiue mnpeacraBieHus 00
okcune kpemuaus (IV) m xpemHueBoi kuciore. CHIIMKATHI, WX WCIOJIL30BAHUC B
ObITY, B MPOMBIIUICHHOCTU. BaxHelue CTpouTeIbHbIE MaTepHallbl: KepaMHUKa,



CTEKJIO, IIeMEHT, OeToH, xene300eToH. [IpobaeMpl G€30MacHOr0 HCMOJIb30BAHUS
CTPOUTEIBHBIX MATEPUATIOB B IOBCEIHEBHOM KU3HMU.

Xumuueckuit IKCnepumenm:

M3yueHHE 00pa30OB HEOPTaHUYECKUX BEIIECTB, CBOMCTB COJSHOW KUCIIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEaKINil Ha XJIOPUA-UOHBI U HAOIOJIEHHE TTPU3HAKOB
UX TPOTEKaHWsl, OMBITHI, OTpaxkaromue (U3NYECKHEe M XUMUUYECKHUE CBOWMCTBA
raJJIoreHOB M WX COeIWHEHWH (BO3MOXKHO WCIOJIb30BaHUE BHUIACOMATCPUAIIOB),
O3HAKOMJICHHE C O00pa3lamM XJIOpPHAOB (TaJOTEHUIOB), O3HAKOMIICHUE C
oOpasmamu  ceppl M €€  COCOUHCHUSMH  (BO3MOXHO  HCIOJIb30BAaHUEC
BHJICOMATEPHAJIOB), HAOJIOICHUE Mpoliecca OOYTIIMBAaHUS caxapa IMoJ JIeHCTBHEM
KOHIIEHTPUPOBAHHOW CEPHOM  KHUCJIOThI, H3Y4YCHUE XUMHUUYECKUX CBOWCTB
pa30aBIEHHON CEPHOM KHUCIOTHI, TPOBEJEHNE KaYeCTBEHHOUN peakinu Ha Ccyiabdar-
MOH U HaOJNIOJieHHWE Mpu3HaKa €€ MPOTEKaHMs, O3HAKOMIICHHE C (U3UUYECKUMU
cBoiicTBaMu a3ora, ¢ochopa M HX COEIMHEHHH (BO3MOXKHO MCIIOJb30BaHHUE
BUJICOMATEPHAJIOB), 00pa3iaMu a30THBIX U (OCPOPHBIX yIOOPEHHH, MOJTydeHuE,
coOupaHue, pacrno3HaBaHWE M H3YYCHUE CBOWCTB amMMuaka, MPOBEICHUE
KaueCTBEHHBIX PEakiii Ha MOH aMMOHHUS U (ochaT-uOH U U3YYEHUE MPU3HAKOB
MX IPOTEKaHUsl, B3aUMOJICICTBUE KOHIIEHTPUPOBAHHOW a30THOW KUCIIOTHI C MEBIO
(BO3MO>KHO HCII0JIb30BAHUE BUJICOMATEPHAJIOB), M3y4ECHUE MoOJIeen
KPUCTAJIUTMYECKUX PEHIETOK anMasa, rpadura, QysuiepeHa, O3HaAKOMIICHHE C
MPOIIECCOM  aACOPOIMHU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHUBOTa3a, MOJIydeHUE, COOMpaHue, pacrno3HaBaHUE U U3YUYEHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJEHNUE KAUYeCTBEHHBIX peakiuid Ha KapOoHAT U
CUJIMKAT-MOHbBl W W3YYEHHE [MPU3HAKOB MX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIMEN CHUIMKATHOW NPOMBIIUIEHHOCTH, PEIICHUE JSKCIEPUMEHTAIBHBIX
3aaa4 no TeMe «BakHeumme HeMeTalIbl U UX COEUHEHUSY.

MeTtajuibl U UX COCAUHEHMS

OO6mias xapakTepUCTUKa XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux nosioxeHus B llepmoamueckol cucreme xumudeckux saemeHToB . .
MenaeneeBa u cTtpoeHuss atomoB. CTpoeHue MeTtaiuioB. MeTtaminueckasi CBsI3b U
METAJUIMYECKAS] ~ KPUCTAUIMYECKAss  PEETKA.  DIEKTPOXUMHUYECKHU Pl
HanpsbkeHuit metamioB. Ousnueckue 1 XUMHUYECKHE CBOMCTBA MeTaiioB. OO01ue
crocoObl mosyuyeHuss MeTawioB. [loHATHE O KOppO3UM METAJIOB, OCHOBHBIE
CrocoObI 3amMThl WX OT Koppo3uu. CruiaBel (CTajib, YYT'YH, TIOPATIOMHHHUH,
OpoH3a) U UX MPUMEHEHHE B OBITY U MTPOMBIIIJICHHOCTH.

[Ilenounsle MeTaibl: NoyiokeHUe B llepuoanueckoi cucremMe XUMMHUYECKHX
anemeHToB /. M. MeHaeneeBa, CTpOEHHE MX AaTOMOB, HAXOXKICHUE B MPHUPOJE.
dusndeckre ¥ XUMUYECKUE CBOMCTBa (Ha mpuMepe HaTpus W Kanus). OKCUabl u



TUAPOKCHABI HATpusd M Kanus. [IpuMeHeHue IIeNOYHBIX METaliOB U HX
COCIMHECHUM.

[IlenoyHo3eMeNnbHBIE META/UIbl MAarHMM M KaJdbLUHUM. TOJIOKEHHUE B
[lepnonnueckou cucreme xummuueckux 3neMeHToB . . MenpaeneeBa, crpoeHue
MX aTOMOB, HaX0XJeHUE B npupoae. PU3nuecKkne 1 XMMAYECKHE CBOMCTBA MarHus
U Kanplusg. Baxkueimme coemuHeHuMs Kaiblus (OKCHA, THIPOKCHI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AnroMuHUN: I0JI0)KeHUE B [leproanueckoil CUCTEME XUMUYECKHUX JJIEMEHTOB
1. . MenpeneeBa, CTpOCHUE aToMa, HaxoxJAcHWE B npupojse. DOuzmyueckue u
XUMUYECKHE CBOMCTBA aIIOMUHUS. AM(OTEpHBIE CBOMCTBA OKCHAA U TUIIPOKCH]IA
ATIOMUHHSL.

Kenezo: nonoxenue B llepnognueckoi cucreme XUMHYECKUX 3JIEMEHTOB /I,
N. MenneneeBa, CTpoeHME aroma, HAaXOXAcHUE B mpupoae. Dusznueckue u
XAMHYECKUE CBOMCTBA xkene3a. OKCHIbl, TuApoKcuabl U conn xkenesa (11) u sxenesa
(1), ux cocraB, CBOMCTBA U MOJyYCHUE.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHME C O0Opa3llaMl METAJJIOB W CIUIAaBOB, HUX (DU3UYECKUMU
CBOWCTBAMH, H3Y4YCHHE  PpE3YJIbTATOB  KOPPO3WHM  METALIOB  (BO3MOXKHO
UCIIOJb30BAaHUE BHUIACOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJCHCTBHS OKCHIA
KaJbI[Us W HAaTpus C BOJOW (BO3MOXKHO WCIIOJIb30BaHUE BHUIACOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB >KECTKOM BOJIBI, IPOLIECCA TOPEHHUS KEe3a B KUCIOPOJe
(BOBMOXKHO  HWCIOJB30BaHUE  BHUACOMATEPHUATIOB), TPU3HAKOB  IMPOTCKAHWS
KAQ4ECTBEHHBIX PEAKIIMi HAa WOHBI: MarHus, KajblWs, allOMUHHUS, IIUHKA, XKee3a
(1) m xene3a (1), memu (11), HaOMIOACHKME WU ONHMCAHUE MPOILIECCOB OKPAIIHMBAHHMS
IUTAMEHW WOHAMH HATpHs, Kausid W Kajblusd (BO3MOXHO HCIOJb30BaHUE
BHJICOMATEPHAJIOB), UCCIICIOBaHHE aM(OTEPHBIX CBOWCTB THIPOKCH]IA ATTFOMUHIS
Y TUJIPOKCUJA [IMHKA, PEUICHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 Mo TeMe «BakHeuniume
METAJUIBl U UX COCTUHEHUSI».

XuMus ¥ OKpYyXKAOLIafA cpeaa

BemectBa m Marepuasibl B MOBCEJHEBHOM KW3HM YEJIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEUIECTB U XUMUYECKUX peakiuil B ObiTy. [lepBas momoib npu
XUMHAYECKHUX 0KOTax U OTPABIICHUSX.

XUMUYECKOE 3arps3HCHHE OKpYKaromied cpeapl (MpeaenbHas JOMyCTHMAs
KOHIICHTpaIus Bemiects, naiee — [1JIK). Poib XuMun B penieHHH SKOJIOTHYSCKUAX
npo0JieM.

Xumuueckuii IKCnepumenm:

U3ydeHrue oOpa3IoB MaTepuaioB (CTEKJIO, CIUIABBI METAIIOB, MOJIMMEPHBIC
MaTepUaIbl).

Mexcnpeomemmunie ceéazu



Peanuzanmsi MeXIpeAMETHBIX CBSI3€M MPU HM3yYCHWH XUMHUU B 9 Kiacce
OCYIIECTBIJISIETCSL 4epe3 UCIOIb30BaHUE KaK OOIIMX E€CTeCTBEHHO-HAYUHBIX
MOHSATUM, TaK U MOHATHH, SIBISIONIUXCS CUCTEMHBIMU JJISI OTAEIbHBIX MPEAMETOB
€CTEeCTBEHHO--HAYYHOTO IIUKJIA.

OO0me ecTeCTBEHHO-HAay4YHbIE MOHATHS: HAy4HbIM (haKT, TUIOTE3a, 3aKOH,
TEOpusl, aHaiu3, CHUHTE3, KiIaccuukamusi, MEePUOAUYHOCTb, HAOIIOJCHUE,
AKCHEPUMEHT, MOJICTUPOBAHUE, HU3MEPEHUE, MOJIeNb, SBICHUE, NapPHUKOBBIN
3¢ deKT, TeXHOIOTHS, MAaTEPHATIBI.

®dusnka: maTepusi, aToM, DdJEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKIH]I,
M30TOIbI, PaJUOAKTUBHOCTh, MOJIEKYJa, JJIEKTPUUYECKUM 3apsii, MPOBOJAHUKH,
MOJYNIPOBOAHUKH, JTUANEKTPUKH, (POTOAINEMEHT, BEUIECTBO, TEJIO, OO0BEM,
arperaTHoe COCTOSIHUE BEIIECTBA, T'a3, paCTBOP, pACTBOPUMOCTH, KPUCTAIITUNYECKAS
peméTka, CruiaBbl, (PU3UYECKUE BEIUYUHBI, €AMHUIBI MU3MEPEHUS, KOCMUYECKOE
MPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: ¢dorocunTes, npixaHue, Ouocdepa, 3KOCHUCTEMA, MHUHEPAIbHBIC
yA00pEeHUs, MUKPOAJIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEIbHbBIE BEIIECTBA.

I'eorpadus: armocdepa, rtuapochepa, MHUHEpadbl, TOPHBIE MOPOIBI,
MOJIE3HBIE UCKOIMAEMbI€, TOILUIUBO, BOJIHBIE PECYPCHI.



IINTIAHUPYEMBIE PE3YJbTATBI OCBOEHHMA IIPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBLIE PE3YJIBTATHI

JInyHOCTHBIE PpE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO OOIIEro
o0Opa3oBaHus JOCTUTAIOTCS B XO0J€ OOyYEeHHMs] XMMUU B E€JIMHCTBE Yy4eOHOH H
BOCIUTATEIIBHOMN IESITEIBHOCTH B COOTBETCTBUM C TPAJULIMOHHBIMUA POCCHUUCKUMHU
COIIMOKYJIbTYPHBIMA M JTYXOBHO-HPABCTBEHHBIMU II€HHOCTSIMHU, MPUHATHIMU B
oOlllecTBE TMpaBWJIaMHM W HOPMaMH T[OBEACHUS M CIOCOOCTBYIOT mMpolieccam
CaMOIO3HAHMS, CAMOPA3BUTHUS U COLUATIM3AIMNA 00yUYarOIIUXCS.

JInyHOCTHBIE ~ pe3ydbTaThl  OTPAXKAOT  TOTOBHOCTH  OOYYarOIIMXCS
PYKOBOJICTBOBATbCSI CUCTEMOM TO3UTHUBHBIX LEHHOCTHBIX OPHUEHTALMH W
pacIIMpEeHue OMbITa JEATEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIUTAHUSA:

LEHHOCTHOTI'O OTHOILIECHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY
U HAaydyHOMY HACJEAuI0, MOHUMAHUS 3HAYCHUS XUMUUYECKON HAyKH B KU3HU
COBPEMEHHOI0 00I1IeCTBa, CIOCOOHOCTH BIAJETh JOCTOBEpHOM HH(pOpMalnueil o
MEPEOBbIX JOCTUKEHUSIX U OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XUMUHU,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSIX 00 yCTPOUCTBE MUpPa U OOIIECTBA,;

2) TPaskIaHCKOT0 BOCIIUTAHUS:

MPEACTaBICHUS O COIMAJbHBIX HOPMAax U MpaBUiIaX MEXKIUYHOCTHBIX
OTHOILIEHUM B KOJUIEKTHBE, KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4yeOHO-UCCIEAOBATEIbCKOM, TBOPYECKOW W  JPYrHX  BHJAAX
JEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHOM MAESTEIbHOCTU MpHU
BBITIOJTHEHUW Y4YEOHBIX, MO3HABATEIbHBIX 3a7a4, BBIOJTHEHUN XUMHUYECKUX
AKCIEPUMEHTOB, CO3IAHUU YUECOHBIX MPOEKTOB, CTPEMIICHUS K B3aUMOTIOHUMAHUIO
M B3aUMOIIOMOIIM B Tpoliecce ITOM y4eOHOU JeSITeNbHOCTH, TOTOBHOCTHU
OLICHUBAaTh CBOE IIOBEACHHWE W TOCTYIIKM CBOMX TOBApPUILEH C MO3UIUU
HPABCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBUM MTOCTYIIKOB;

3) HeHHOCTH HAYYHOT'0 MO3HAHUSI:

MHPOBO33PEHUYECKUE TPEICTABICHUSI O BEUIECTBE M XMMHUYECKOW PEAKIUH,
COOTBETCTBYIOIIIUE COBPEMEHHOMY YPOBHIO PA3BUTHS HAYKH WU COCTABJISAIONINE
OCHOBY JIJIsl TOHUMAaHMs CYIIHOCTH HAYYHOM KapTHUHBI MUpA, MpeACTaBiIeHUsS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJbI, B3aHUMOCBS3SX YEIOBEKA C
MPUPOJTHOM CPEIoi, O POJIM XMMHUH B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEIbHBIE MOTHUBBI, HAMPABJICHHBIC HA MOJYYEHHE HOBBIX 3HAHUHU O
XUMUHU, HEOOXOIUMBbIE NJii OOBSCHEHHUS HaOJII0JIaeMbIX MPOIECCOB U SIBJICHUH,
MO3HABATEIbHON, MH(OPMAIMOHHOW M YUTATEIbCKON KYyJIbTYpPbl, B TOM YHCIIEC
HaBBIKOB CaMOCTOSITEJILHOM pabOThl C y4eOHBIMU TEKCTaMHU, CIPABOYHOMU



JTUTEpPaTypor, JOCTYIHBIMU TEXHUYECKUMU CPEACTBAaMH HUH(POPMAIMOHHBIX
TEXHOJIOTUH,

UHTEpeC K OOYYEHUI0O M TMO3HAHMIO, JTI0003HATEIBHOCTh, TOTOBHOCTH H
CrOCOOHOCTh K camM0ooOpa3oBaHMIO, TMPOEKTHOW U  HCCIIEIOBATENIbCKON
NESATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAMPAaBJICHHOCTH M YPOBHS OOy4deHHUS B
IAJILHEUIIIEM

4) popMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHWE IIEHHOCTH HU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3J0pPOBBIM 00pa3 >KU3HU, OCO3HAHHUE TOCIEICTBUU U
HENPUATHE BPEAHBIX MPUBBIYCK (YIOTPEOICHHS alIKOTOJIsl, HAPKOTUKOB, KYPCHHS),
HEOOXOJUMOCTH COONIIOZIEHUs TpaBwil O€30MacHOCTH TpU  OOpalleHuu C
XUMUYECKUMU BEIIECTBAMU B OBITY U peaIbHOM KU3HU;

5) Tpy10BOT0 BOCIIUTAHUS :

MHTEpEC K MPAKTUUECKOMY M3YUYEeHUI0 podeccuii U Tpyia pa3auyHoro poaa,
YBOKEHHE K TPYAy M pe3yibTaTaM TPYJOBOM AEATEIbHOCTH, B TOM YHUCJIE Ha
OCHOBE NPUMEHEHHS TPEJAMETHBIX 3HAHUM IO XUMHU, OCO3HAHHBIM BBIOOP
WHJIMBUIYaJbHON TPACKTOPUU MPOJIOKEHUsT 00pa30BaHus ¢ yUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTU K XMMHH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
ycnenrHoi npoecCuoHaIbHON NeATeIbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHLCA B MPO(ECCUOHATBLHOM Cpeie;

6) 3K0JOrH4eCKOT0 BOCIIUTAHMSI

AKOJIOTUYECKHU 11e71IeCO00pa3HOEe OTHOILICHHE K MPUPOAEC KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBaHUs, MOHUMaHUE IIEHHOCTU 3I0POBOTO U
Oe3omacHoro o0Opas3a KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(U3UYECKOMY M TCHUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTU COOJIOJICHUS
MpaBuUJ 0€30MACHOTO MOBEICHUSI TPU pabOTe C BEIIECTBAMU, a TAKXKE B CUTyalUAX,
YIPOXKAIIMX 3J0POBbIO U KU3HHU JIIOJIEH;

CIIOCOOHOCTU MPUMEHSITh 3HAHUS, MOJy4YaeMble MPU U3YYECHUU XUMHH, HJIS
pEILICHUS 33/1a4, CBSA3aHHBIX C OKPYKAIOIIEH MPUPOTHONU CPENOH, ISl OBBIICHUS
YPOBHSI  DKOJOTUYECKON  KYyJbTYpbl, OCO3HAHHUS TJIOOAJIBHOTO  XapakTepa
AKOJIOTUUECKUX MPOOJeM M MyTeld UX PEIIeHHs TMOCPEICTBOM METOJI0OB XUMUHU,
AKOJIOTUYECKOTO MBIIUICHUSI, YMEHUSI PYKOBOJICTBOBATHCS UM B MO3HABATEIbHOM,
KOMMYHHUKAaTUBHOW U COIIMAIIBHON MPAKTHUKE.

METAIIPEIMETHBIE PE3YJIbTATDBI

B cocraBe wMmeTanpeaMETHBIX pe3yJbTAaTOB BBIACISIOT 3HAUYUMbBIC JJIA
GbopMUPOBaHUS MHPOBO33PCHHUs OOIICHAYy4YHBbIC TOHATHA (3aKOH, TeOopHs,
MPHUHIIMII, TUTIOTE3a, (PaKT, cHCTeMa, MPOIECC, SKCIIEPUMEHT U JPYroe.), KOTOphIe
UCIIOIB3YIOTCSI B €CTECTBEHHO-HAYUYHBIX YYEOHBIX MpEIMETaX U MO3BOJSIOT Ha
OCHOBE 3HAHWI U3 TUX MPEAMETOB (POPMHUPOBATH MPEACTABICHUE O IEIOCTHOM



HAy4YHOW KapTHHE MUPA, U YHUBEPCAJIbHbIC yucOHbIe NeicTBUs (T03HABaTEIbHbBIC,
KOMMYHHUKATHBHBIC, PETYJIATHBHBIC), KOTOpBIC OOeCIeYrBaloT (GOpMHUPOBAHUEC
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO U OCYILIECTBICHUIO y4eOHOMU
NEeSATETbHOCTH.

Ilo3HaBaTe/ibHbIE YHHBEPCAIbLHbIE YYeOHbI€e NeiiCTBUSA

ba3oBble Toruvyeckue aeiicTBUA:

YMEHHUS HCIMOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUIEHUS TPU OCBOCHUHU
3HAHUU. PACKPBIBATh CMBIC XUMHYCCKHX IMOHATHH (BBIACIATH UX XapaKTECPHBIE
NPHU3HAKW, YCTAHABIUBATH B3aUMOCBS3b C JAPYTHMHU IOHSATHUSAMH), UCIOJIb30BATh
MOHATHUS JUIsl OOBSCHEHUS! OTNIENbHBIX (DAKTOB U SIBJICHUI, BIOUpPATh OCHOBAHUS U
KpUTEpUU ISl KIACCU(PUKAIMU XMMHYECKHX BEIECTB U XUMUUYECKUX PEaKIuH,
YCTaHaBJIMUBATh MNPUUYUHHO-CIEJCTBEHHBIE CBS3M MEXIYy OOBEKTaMH H3Yy4YEHUS,
CTPOWTH JIOTUYECKUE pacCyXIeHUs (MHAYKTHBHBIC, JICIYKTUBHBIC, 0 aHAIOTHH),
JieaTh BBIBOJIBI U 3aKIIFOUCHUS

YMEHHE TIPUMEHATh B TMPOIECCe ITO3HAHUS TMOHATHS (IpeaIMETHBIE W
MeTanpeMETHBIE), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3yeMble B XHUMHH,
npeoOpa3oBBIBATH MIUPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE MIPEACTABICHUS —
XAMHAYECKUH 3HAaK (CUMBOJI JJIEMEHTA), XUMHUYecKas QopMmyja H ypaBHCHHE
XUMUYECKOU peakiuu — MpU PEHIeHUU Y4eOHO-TI03HABATENIbHBIX 3a/1a4, C YU4ETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBIABISTH M XapaKTepU30BaTh CYIIIECTBEHHbIC
MPU3HAKUA U3YYaeMbIX O0BEKTOB — XMMUYECKUX BEIIECTB U XUMHUECKUX PEaAKIUH,
BBISBJISITh  OOIIME  3aKOHOMEPHOCTH, MPUUYUHHO-CIEJACTBEHHBIE CBSI3M U
MPOTUBOPEUHS B U3yUaeMbIX IIPOIleccax U sIBICHUSIX.

Ba3oBble uccienoBarejibckue 1eiCTBHS:

YMEHHE UCIOIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAaue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KA4eCTBE OCHOBBI I (POPMHUPOBAHUS THUIOTE3BI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUMH;

NpuOOpEeTeHHE OMNbITa M0 IUIAHUPOBAHUIO, OpPraHU3allMd U IPOBEACHUIO
YUYEHHYECKHX OJKCIEPUMEHTOB, YyMEHME HaOmooIaTh 3a XOAOM Ipolecca,
CaMOCTOSITEILHO MPOTHO3UPOBATH €ro Pe3yybTaT, POpMyIUpOBaTh 000OIICHUS U
BBIBOJIBI 110 pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABISITH OTUET
0 MpojeaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

yMEHHE BBIOMpATh, aHAIU3UPOBATh W HUHTEPIPETUPOBATH HHPOPMAIUIO
Pa3IUYHBIX BUIOB U (POPM MpECTaBICHUS, MOTYyYaeMyl0 U3 pa3HbIX UCTOUHHUKOB
(Hay4HO-TIOMYJISIpHAST  JIUTEpaTypa XUMHUYECKOTO COJAECpPKAaHUS, CIPABOYHBIE
nocoOust, pecypcbl VHTepHeTa), KPUTHYCCKH OICHUBATH IMPOTHBOPCUMBYIO U
HEJIOCTOBEPHYIO HH(POpPMAILIHIO;



yMEHHE MPUMEHATHh Pa3IUYHbIE METOJAbl M 3alpOChl IMPHU MOUCKE U OTOOpE
MHpOpMallM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX [JIs BBIOJIHEHUS
y4eOHBIX M MO3HABATENbHBIX 3aJ1a4 ONPEIEIEHHOrO TUIA, MPUOOPETEHUE OMbITA B
o0JlacTh  MCMHOJB30BaHUSI  MH(DOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHIA,
OBJIaJICHUE KYJIbTYPOU aKTUBHOTO MCIIOJIb30BaHUS PA3IMYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMANIbBHYIO (JOpMY IpeACTaBiIeHUs] UHPOpMAIUU U
WUTIOCTPUPOBATh pEIIaeMble 3a/1aud  HECJIOXXHBIMU CXEMaMH, JuarpaMMmamu,
apyruMu popMamu rpa@uku U ©X KOMOMHALUSIMU;

YyMEHHE WCIOJIb30BaTh U aHaJIW3UPOBaTh B Ipoliecce Yy4eOHOU W
HCCIIEIOBATENBCKON NESITEIbHOCTH MH(OPMAIUIO O BIMUSHUU MPOMBIIIIEHHOCTH,
CEIBCKOT0 XO3SIIICTBA M TPAHCIOPTAa HA COCTOSIHUE OKPYXAIoIIeH NpupoaHOi
CpEe/pbl.

KoMMyHuUKaTHBHBbIE YHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBHS

YMEHHS 3a/laBaTh BONpochkl (B Xxoae nuaymora W (MJIU) TUCKYCCHH) TIO
CyllleCcTBY  OOCyXJgaeModW  Tembl, (QOpPMYyIHUpPOBATH CBOU  MPEJJIOKECHUS
OTHOCHUTEJIBHO BBIMIOJHEHUSI IPEAJIOKEHHOM 3a/1a4H;

YMEHUS  MPENCTABISATh  MOJYYEHHBIE  Pe3yibTaThl  MO3HABATEIIHLHOU
JEATEIbHOCTA B YCTHBIX W TIMCbMEHHBIX TEKCTax; JeiaThb MPEe3eHTAIUIO
pe3yJabTaTOB BBIMOJIHEHUS XUMHUYECKOTO JKCIepuMeHTa (J1abopaTOPHOTO OIIBITA,
71a00paTOPHOI pabOTHI MO MCCIICTOBAHUIO CBOMCTB BEIIECTB, YUSOHOTO MIPOEKTA);

yMEHHUSI y4eOHOrO0 COTPYJHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABATEIBHOM U HCCIENOBATEIBCKOW  JIESITENBHOCTH  TPU  PEIICHUU
BO3HHUKAIOIIUX MpoOJieM Ha OCHOBE Yyuy€Ta OOLIMX HHTEPECOB U COTJIACOBAHMS
no3uruii (00CyXIeHUsI, OOMEH MHEHHSMH, <MO3TOBBIC ITYPMBI», KOOPIWHAIUS
COBMECTHBIX JCHCTBHI, OINpeIeleHue KPUTEPUEB IO OIEHKE KadecTBa
BBITIOJTHCHHOHN paOOTHI U JPYTHE).

PeryasiTuBHbIe YyHUBepCAJbHbIE YUeOHbIE 1eliCTBUA:

YMEHHE CaMOCTOSITEJILHO OMNPENENsSITh LENU JeATeNbHOCTH, TUIAaHUPOBATh,
OCYIIECTBJISIT, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
JeATEeNbHOCTD, BBIOUpaTh Hanbosee F3(hPeKTUBHBIE CIOCOOBI PENICHUs YYEOHBIX U
MO3HABATEIbHBIX 3aJlay, CaMOCTOATENIbHO COCTABJISATh WM KOPPEKTUPOBATH
MPEIJIOKEHHBIA QITOPUTM JACUCTBUA NPU BBINOJHEHUU 33JaHHM C YYETOM
MOJIYYEHHUsSI HOBBIX 3HAHUM 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEaAKIHUX,
OLICHUBATh COOTBETCTBHUE IMOJYUYEHHOIO pe3yjbTaTa 3asBICHHON LIeNH, yMEHUE
UCIIOJIb30BaTh U aHATU3UPOBATh KOHTEKCTHI, IIPe/ijlaraéMble B YCIOBUU 3aIaHUI.

HPEAMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX PE3yJAbTAaTOB IO OCBOEHUIO 00SA3aTEIHLHOIO
COJIEpKaHMsI, YCTAHOBJICHHOTO JaHHOM (eaepaibHOM padoueil mnporpamMmon,
BBIJICJISIIOT. OCBOCHHBIE OOY4YarONIMMUCS HAy4HbI€ 3HAHHS, YMEHUS U CIIOCOOBI



NeUCTBUM, creruduyeckue Il TOPEAMETHOM 007acTu  «XHUMUS», BHUIBI
NEATENBHOCTA 1O  MOJYYEHUI0O HOBOTO  3HAHWS, €ro HHTEPHpPETalHH,
peoOpa30BaHUIO U MPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYAIIHSIX.
K xonIy oOydeHus B 8 Kj1acce mpeIMeTHBIE PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYyUAIOIMIUXCS YMEHHUIA:
PacKphIBaTh CMBICI OCHOBHBIX XUMHUYECKHX IOHSTHUH. aTOM, MOJIEKYJA,
XUMHAYECKHM 3JIEMEHT, MPOCTOE BEMIECTBO, CIOXKHOE BEIIECTBO, CMECH
(omHOpOIHAS ¥ HEOJHOPOHAS ), BaJICHTHOCTh, OTHOCUTEIIbHAS aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi 10151 XUMUYECKOTO PJIEMEHTa B COEAMHEHUU, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHHE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUSI, XMMHYECKasl peakuus, KiacCUPUKAIUS pEeaKiuil: peakiuu
COCOUMHEHUS, PEAKUHMH PA3JIOKEHUS, PEAKUUU 3aMELICHUS, PEaKUuu
oOMeHa, 3K30- U PHJA0TEPMUUYECKUE PEAKIINH, TeTIOBOU 3(PeKT peakiuuy,
AIpO aToMa, BJEKTPOHHBIN CIIOM aToMma, aToMHas OpOUTallb, PaaANYC
aToOMa, XMMHYECKAsl CBSI3b, MOJISIPHAS W HEMOJISIpHAsh KOBAJEHTHAS CBS3b,
WOHHAs CBSI3b, MOH, KaTHOH, aHHMOH, PacTBOp, MACCOBAasl JOJS BELIECTBA
(IpoLIeHTHAs! KOHIICHTPAIIUs) B pacTBOPE;
WJUTIOCTPUPOBATh  B3aMMOCBSI3b OCHOBHBIX XHMHWYECKHUX TMOHATHH U
MPUMEHSTH 3TU MTOHATUS MPU ONKMCAHUU BEIIECTB U UX MPEBPALICHUI;
UCIIOJB30BaTh XMMHYECKYIO CHUMBOJIUKY [UJIi COCTaBieHUs Gopmyl
BEIIECTB U YPABHEHUIN XUMHUUYECKUX PEAKIINM;
OMpENENATh BAJIGHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENEHb  OKHUCIEHUSI  JJIEMEHTOB B  OMHApHBIX  COCIUHECHUSX,
MPUHAJIKHOCTh BEHIECTB K ONPEAECIEHHOMY KJIACCy COCIMHEHUM IO
dopMynaM, BHJ XAMHYCCKOW CBs3M (KOBAJICHTHAs H HWOHHAs) B
HEOPraHUYECKUX COCIUHEHUSX;
packpeiBath cMmbIicn llepuommueckoro 3akona J[. WM. Menngeneena:
JEMOHCTPUPOBATh IOHUMAHHUE MEPUOJANYECKON 3aBUCUMOCTH CBOMCTB
XUMHAYECKHX 3JIEMEHTOB OT MX NOJIOKEeHUs B llepmogmueckoin cucreme,
3aKOHOB COXPAHEHHUSI MACChl BEMIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YYEHHUsI, 3aKOHA ABOTraapo;
OMHUCHIBATh U XapakTepu3oBaTh Tabmuunyro ¢opmy Ilepuonnueckoit
CUCTEMBl XUMHYECKHX DJJIEMEHTOB. pa3lIM4yaTh TMOHITUA <TJIABHAS
noarpynmna (A-rpymma)» u «mnodounas moarpymmna (b-rpymma)», maneie u
OoJbpllIMEe MEPHUOJbI, COOTHOCUTH OOO3HAUYCHHUS, KOTOPbIE HMEIOTCS B
tabmune «llepumonmyeckas cucrema XuMUuecKux dyiemeHtoB J[. N.
MenpaeneeBa» ¢ YHUCIOBBIMM XapAKTEPUCTUKAMH CTPOCHHUS aTOMOB



XHUMHAYECKUX AJIEMEHTOB (COCTAB M 3apsil sapa, o0IIee YUCIO HICKTPOHOB
U pacIpeie/IiCHUE UX 110 JICKTPOHHBIM CIIOSIM);
KJIacCU(UIIMPOBATH XUMUYECKUE SJIEMEHThI, HEOPTaHUUECKUE BEIIECTBA,
XAMHAYECKUE peakiuu (10 YUCIIy W COCTaBY YYACTBYIOIIMX B pPEaKIUU
BEIIECTB, 10 TEIIIOBOMY 3 deKTy);
XapakTepHu30BaTh (ONMUCHIBATH) OOIIME XHMHYECKHE CBOMCTBA BEINECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPKIAsi OMUCAHUE TPUMEPAMU MOJIEKYIISIPHBIX
YPaBHEHUN COOTBETCTBYIOIINX XUMUUYECKUX PEAKIU;
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHHS XWMHUYECKUX MpEBpaAllEHUH B
Pa3IUYHBIX YCIOBUSIX;
BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJSAPHYIO M MOJISIPHYIO MacChl
BEILIECTB, MAaCCOBYIO JOJII0 XUMHUYECKOTO »JJeMeHTa 1o ¢opmyle
COEIMHEHUS, MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
M0 YPABHEHUIO XUMHUYECKON pEeaKiluni,
MPUMEHSITh OCHOBHBIE OIEpPAllUd MBICIUTEIHHON AESATEIbHOCTA — aHAJIM3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTEMAaTHU3alUI0, KiIacCU(UKaIUIo,
BBISIBJICHUE MPUYUHHO--CIEACTBEHHBIX CBSI3€U — JUIsI MU3YyUEHHS] CBOWMCTB
BEIIECTB W XUMHUYECKHX PEAKIHM, eCTeCTBEHHO-HAy4YHbIE€ METOIbI
MO3HAHUS — HaAOIIOJIEHUE, U3MEPEHUE, MOJCIUPOBAHHUE, SKCIEPUMEHT
(peaJIbHBII M MBICIICHHBIN);
cleloBaTh ~ NIpaBUJiaM  TOJb30BaHUSI ~ XUMUYECKOM  mocynoil U
7a0opaToOpHBIM  00OpYJOBaHMEM, a TakkKe IMpaBWiaM oOOpalleHust ¢
BEIIECTBAMU B COOTBETCTBHUM C HWHCTPYKUMSIMU IO BBINOJTHEHUIO
7a00paTOPHBIX XMMHYECKHUX OIBITOB IO TOJYYEHUIO U COOHPAHUIO
ra3000pa3HbIX BemIeCTB (BOAOpPOJAa ¥ KHCIOpPOJa), IMPUTOTOBICHUIO
PacTBOPOB C OMNpPEACIEHHON MAacCOBOM JI0JIeW PacCTBOPEHHOTO BEIIECTBA,
IJIAHUPOBaTh M MPOBOAUTH  XUMHYECKHE  JIKCIEPUMEHTHI IO
pacIio3HaBaHUIO PACTBOPOB HIEIOYEH M KUCIOT C MOMOIIbI0 UHAUKATOPOB
(;maxmyc, GeHondTaNeuH, METHIOPAHXK U APYTHUE).

K xonIy oOydenus B 9 kj1acce mpeIMeTHBIE Pe3yIbTaThl Ha 0230BOM YPOBHE

JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYyHAIOIMIUXCS YMEHHUIA:

pPacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX TMOHSTHI: XUMUUYECKUU
AJIEMEHT, aTOM, MOJEKyJa, WOH, KaTHOH, AaHWOH, MPOCTOE BEIECTBO,
CJIO)KHOE€ BEIIIECTBO, BaJ€HTHOCTb, 3JEKTPOOTPUIATEIBLHOCTh, CTEIECHBb
OKHUCJICHUSI, XUMUYECKasi peakius, XUMUYECKasl CBS3b, TEILIOBOM 3(PpdeKT
peakiuu,  MOJb, MOJISIpHBIA  O00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEIJIEKTPOJIUTHI, JJIEKTPOJUTHYECKAS IUCCOLHUALNS, PEaKIUU HOHHOTO
oOMeHa, KaTalau3aTtop, XHUMHYECKOE paBHOBecHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEaKIIUH,
OKHCJIUTENh,  BOCCTAHOBUTEIb,  OKHCIEHWE U  BOCCTaHOBIICHUE,
aJoTpornus, aMQOTEPHOCTh, XMMHUYECKasi CBS3b (KOBaJICHTHAs, MOHHA,
METaJJTMYeCKast), KPUCTAJUTMYECKas peIIéTka, KOPpO3Us METaJLIOB,
CIUIaBbl, CKOPOCTh XHMHUYECKOM PpEaKUHUH, NPEACIbHO JIOMyCTUMAas
koHueHTpanus [1JIK Bemecrtna;

WJUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHWYECKHMX TOHATHUH U
MPUMEHSATH 3TU MTOHATUS MPU ONKMCAHUU BEIIECTB U UX MPEBPALICHUI;
UCIIOJB30BaTh XMMHMYECKYIO CHUMBOJIUKY [UJIi COCTaBieHUs GopMyl
BEIIECTB U YPABHEHUIN XUMHUUYECKUX PEAKIINM;

ONPEAEHATh BAJJECHTHOCTh U CTENEHb OKUCICHHUSI XUMHUYECKUX JIEMEHTOB B
COCOUHEHUSAX PA3JIUYHOrO COCTaBa, MPHUHAIJIEKHOCTh BEHIECTB K
OMpeeNIEHHOMY KJIACcCy COEIMHEHUN Mo (opmynaMm, BUI XUMHUUYECKOUH
cBsi3u (KOBAJICHTHAs, WOHHAs, METa/UIMYECKas) B HEOPraHUYCCKHX
COCIMHEHUSX, 3apsij] MOHA MO XUMHUYECKOU (opmylie, XapakTep cpelbl B
BOJIHBIX PacTBOPax HEOPraHUYECKUX COCAMHEHHUM, TUI KPUCTAJINYECKOU
PELIETKN KOHKPETHOI'O BELIECTBA,;

packpeiBaTh cMbich [lepmommueckoro 3akona JI. WM. MenpaeneeBa wu
JEMOHCTPUPOBATh €ro NOHMMAaHWE. OIKUCBHIBATH M XapaKTEpU30BATh
tabauunyo dopmy [lepuoanueckoil cCUCTEMbl XUMUYECKUX DJIEMEHTOB:
pa3nuyaTh TOHATHS «rjaBHas moarpymmna (A-rpymma)» W «moOodHas
noarpynma (b-rpymma)», Mansle W OOJBIINE TEPUOJBI, COOTHOCHTH
0003HAaUYCHMS, KOTOphbIE MMEIOTCI B MEPHOJAMYECKOM TabmuIie, C
YUCIIOBBIMM ~ XapaKTEPUCTUKAMH  CTPOCHHS  aTOMOB  XMMHYECKHUX
DJIEMEHTOB (COCTaB | 3apsj sapa, OOIIee YHCIO JJICKTPOHOB H
pacrnpeielieHue WX IO O3JCKTPOHHBIM CJIOSM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B U3MEHECHHU CBOMCTB 3JIEMEHTOB M UX COCAUHCHUU B
npeaenax MaJlbIX MEPUOIOB U TJIABHBIX NOATPYII C YYETOM CTPOEHHUS UX
aTOMOB;

KJIacCU(UIIUPOBATh XUMUYECKUE SJIEMEHThl, HEOPTaHUUECKUE BEIIECTBA,
XAMHYECKUEe peaknuu (10 YHUCIy W COCTAaBY YYacCTBYIOIIMX B pEaKIUu
BEILIECTB, MO TEIIOBOMY 3P (EKTy, M0 U3MEHECHUIO CTENEHEW OKHUCICHUS
XAUMHYECKUX JICMCHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIMME W CHCHH(PHUSCKHEC XHUMHYCCKUC
CBOWMCTBA TMPOCTBIX M CIOXKHBIX BEHIECTB, IMOJATBEPXKAAs OIMNHUCAHUE
MpUMEPAMU MOJIEKYJIAPHBIX W HOHHBIX YPAaBHEHUW COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIUM;

COCTaBJISITh YPABHEHHSI DBJEKTPOJIUTHYECKOM JHUCCOLMALUMMU  KHUCIOT,
LIEJI0OYEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKIUA MOHHOTO



oOMeHa, ypaBHEHHS pEaKIuid, MOATBEPKIAIONUX CYIIECTBOBAHUE
TCHETHUYECKOU CBSI3M MEK/y BEIIECTBAMH PA3IMYHBIX KJIACCOB;
pacKpheIBaTh CYNIHOCTh OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIIHi
ITOCPEACTBOM COCTABJICHHS SJICKTPOHHOrO OanaHca 3TUX PeaKInid;
IIPOTHO3UPOBATh CBOWCTBA BEIISCTB B 3aBHCHMOCTH OT HX CTPOCHHS,
BO3MOKHOCTH IIPOTCKAHHMS XHMHYCCKHX IIPEBpAIlCHUN B Pa3IMIHBIX
YCIIOBUSX;

BBIYHCIISATh OTHOCHTEIBHYIO MOJICKYJSIPHYIO W MOJSIPHYIO  MAacChl
BEII[ECTB, MAaCCOBYIO JIOJI0 XHMHYECKOTO »JJIeMEHTa 10 (dopMyIie
COEIMHEHHUS, MACCOBYIO JIOJIFO BEIIECTBA B PACTBOPE, TPOBOJIUTH PACUETHI
0 YPaBHEHUIO XUMHUYECKON PEaKInu;

coOmomaTh  TMpaBWja  TMOJIB30BAHUS  XUMHUYECKOW  TMOCYyIOH U
nabopaTopHbIM  O0OpYJOBAaHMEM, a TaKXKe MpaBuiia oOOpalleHus ¢
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSMH TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TI0 TOJIYYEHHUI0O WU COOMPAHUIO
ra3000pa3HBIX BEHIECTB (aMMHaKa U YTIICKUCIIOTO Ta3a);

MPOBOJMTH  PCAKIUH, IOATBEPKIAIOIINE  KA4YeCTBEHHBIH  COCTaB
Pa3TUYHBIX BEIMIECTB. PACIIO3HABATH OMBITHBIM IyTEM XJIOPHUA-, OPOMHI-,
uoaua-, kKapbonat-, docdar-, cunukar-, cyiabdpar-, TUIPOKCUI-UOHBHI,
KaTHOHBI aMMOHUSI M HWOHBI W3YYEHHBIX METAJUIOB, MPUCYTCTBYIONIUE B
BOJIHBIX PACTBOpPaX HEOPraHWMUCCKUX BEIICCTB,

IIPUMCHSTh OCHOBHBIC OICPAllMM MBICIIMTEIBHON ACATSILHOCTH — aHAIM3
W CHHTE3, CpaBHEHHE, O0000IIeHHe, CHUCTeMaTHU3allUI0, BBISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBSA3CH — 1 W3Y4YEHUS CBOWCTB BEIIECTB U
XAMHYECKUX PEAKIUi, eCTeCTBCHHO-HAYyYHBIE METOABl TO3HAHUS —
HAOJIOZICHHE, H3MEpEHUEe, MOCIHPOBAHUE, SKCICPUMEHT (pealbHbIH M
MBICJICHHBIN).
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KonunuyectBo yacos
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KontpoabHsbie IpakTH4eckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PecypChl
padoThI padoThI
Pasnea 1. IlepBoHayanbHble XMMHYECKHE IIOHATHSA
Xumust — BakHast 001acTh

11 €CTEeCTBO3HAHMS U 5 0 9 bubmuoreka [JOK

' NPAKTHYCCKOM JIESITEIbHOCTH https://m.edso00.ru/7f41837c

YeoBeKa

12 BemtecTBa 1 XUMHUYECKHE 15 1 1 Bbu6nuorexa [JOK

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

Hroro no pazneny 20

Pazgen 2. BaxkHeiinme npecTaBuTe/ I HEOPraHUYeCKHX BellecTB
51 Bosnyx. Kucnopon. Ilonsitue 6 0 0 bu6mmoreka [IOK

' 00 oKcHIax https://m.edso0.ru/7f41837c
59 Bonopoa.Ilonsitue o kucinorax 8 0 1 bu6nuorexa [JOK

' U COJISIX https://m.edsoo.ru/7f41837c
53 Bona. PactBopel. [lonsitue 06 5 1 1 Bbu6nuorexa [JOK

' OCHOBaHUSIX https://m.edso0.ru/7f41837c
24 OCHOBHBIE KJIACCBI 1 1 1 bubmmorexa [JOK

' HEOPraHMYECKUX COEIUHEHHIA https://m.edso0.ru/7f41837c

Hroro no pazneny 30
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XuMnueckas cBsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN




[Tepuonnueckuii 3aKOH 1
[Tepuonnueckas cucrema

Bbu6nuorexa [JOK

1 7
3 XUMUYECKuX 3eMeHToB /1. H. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue aroma
X €CKasl CBSI3b.
39 O:an g B_H > 8 bubmuoreka [JOK
' HCTHTEIRHO https://m.edso0.ru/7f41837c
BOCCTAaHOBUTEIILHBIE PEAKIIUU
Bu6nuorexa [JOK
Hroro no pasaeny 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpemst 3 bubnnorexa LIOK
p p https://m.edsoo.ru/7f41837c
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9 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ejioB H TeM uugpoBbie
Ne i/ P KonTtpouabnsie | IlpakTnueckue (mupp )
NpOrpamMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypchl
Pa3znen 1. BemecTBO U XUuMU4ecKHe peakIun
[ToBTOpenue u yrinyOaeHne 3HaHUH bu6mmoreka [IOK
11 5 1 0
OCHOBHBIX Pa3/IeioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
19 OcHOBHbIE 32aKOHOMEPHOCTH XUMHUYECKHUX 4 1 0 bubmmoreka [[OK
' peaKIuii https://m.edsoo.ru/7f41a636
13 DNEeKTpOIUTHYECKas JUCCOLUALIMSL. 8 1 1 bubmmoreka [JOK
' XHUMHUYECKUE PEAKLUU B pacTBOpax https://m.edso0.ru/7f41a636
Uroro no pazneny 17
Paszgen 2. Hemeranibl M UX COeMHEHUSA
51 OO11as xapakTeprUCTUKAa XUMUYECKUX 4 0 1 bu6mmoreka LIOK
' aneMeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas XxapakTeprucTUKa XUMUIECKIX
2.2 aneMmeHToB VIA-rpynmel. Cepa u eé 6 0 0 bubmmorexa LIOK
' e https://m.edsoo.ru/7f41a636
COCIIMHEHUS
OO01mas XxapakTeprucTUKa XUMUIECKIX
2.3 snemMeHToB VA-rpynmnsl. A3ot, ¢pochop u ux 7 0 1 bubmmorexa [JOK
' PYIHEL ' P https://m.edso00.ru/7f41a636
COCZIMHEHUS
OO01mas XxapakTeprucTUKa XUMUIECKIX
2.4 anemeHTOB |VA-rpynmnsl. Yrinepon u 8 1 2 bubmorexa [JOK
' . PYIIBL poA https://m.edso0.ru/7f41a636
KPEeMHHUHI ¥ UX COCTUHECHHUS
Hroro no pazneny 25




Paznen 3. MeTa/LIbl M X COCANHEHU A

. bubmuoreka [JOK
3.1 Obmme cBOHCTBa METaLIOB 4 https://m.edso00.ru/7f41a636
. bubmoreka [JOK
3.2 Baxueiimmme MeTamibl U UX COCTMHEHUS 16 https://m. edsoo.ru/7f41a636
Hroro no pazneny 20
Pasnes 4. XuMus U oKpykamomas cpeaa
41 B 3 bubmoreka [JOK
: €IIeCTBa U MaTepUaTbl B )KU3HU YEJIOBEKA httos://m.edsoo.ru/7f412636
Hroro no pazneny 3
p 3 bubmuoreka [IOK
C3CPBHOC BpeMA https://m.edso00.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68
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