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OCHOBHOI'0 00111er0 00pa3oBaHusA

Cpoxk ocBoenus 2 roga



HOACHUTEJIBHAS 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHuUs
COCTaBJICHA Ha OCHOBE TpeOOBaHMU K pe3yibTaTaM OCBOEHHS OCHOBHOM
o0pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO 00IIIETO 00pa30oBaHusl, TPEACTaBICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBe (QeaepanbHOl paboueil mporpaMMbl
BOCIIUTAHUS U C YYETOM KOHIETIIMY MPENoJaBaHus y4eOHOro mpeamMeTa « XuMHUs»
B 00pa3oBaTeNbHbIX opranu3anuax Poccuiickoit @enepanuu.

[Iporpamma 1mo xumuu 1aé€T TpEACTaBICHUE O LENAX, OOIIeH cTpaTeruu
o0y4yeHUs, BOCHUTAHWUA M Pa3BUTUS OOYYAIONIUXCS CPEACTBAMHU Y4YEOHOTO
npeaMeTa, yCTaHaBIUBACT o0s13aTesIbHOE peIMETHOE coJiepKaHue,
npelycMaTpuBaeT pachpelielieHne €ro Mo KilaccaM U CTPYKTypUpOBaHHUE TIO
paznenaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpPEIEsieT KOJUYECTBEHHBIC U
KaueCTBEHHbIE XapaKTEePUCTUKHU COJICpKaHMS, PEKOMEHAYEMYIO
MOCJICIOBATENIbHOCTh ~ M3YYEHUS XUMHM C  y4€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro  MpoIlecca, BO3PACTHBIX
OocoOEHHOCTEW O00ydYaronmuxcs, ONpenensieT BO3MOXKHOCTH —MpeaMera  JUis
peanuzanuu TpeOOBaHMM K pe3ysibTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTeIbHOMU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIIEro o0pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yibpTataM 00yueHHs XMMUU Ha YPOBHE 11eJiel U3y4eHUs MpeIMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOT0 coJiepKaHusl.

3HaHME XHUMHUH CIY>KUT OCHOBOM s (OPMUPOBAHUS MHPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUpYEMble XUMHUEH MPECTABICHUS O B3aWMOIPEBPAIICHUAX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O IMyTSAX PEIICHHS TI00ATbHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBON U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuenune xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHUs KyJIbTYPBI IUYHOCTH, €€ 001IeH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCHUT BKJaJ B (DOpMUPOBAHHE MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
OoOydJarommxcs, HABBIKOB HX CaMOCTOSTEIBHOW Y4eOHOW  JIeATENbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MTOBCEIHEBHOM XKU3HU, TaK ¥ B TPO(DECCHOHATLHOM eI TeTbHOCTH;

3HAKOMUT CO CHEUU(PUKON HAYYHOTO MBIIUJICHUS, 3aKJIaJbIBAET OCHOBBI
LIETIOCTHOTO B3TJI/1a HA €IMHCTBO MPUPObI U YEJIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
3TanoM B (pOPMHUPOBAHUH €CTECTBEHHO--HAYYHON I'PAMOTHOCTH 00 y4aIOUIUXCS;

crocoOCTBYyeT (POPMUPOBAHUIO IEHHOCTHOTO OTHOIIECHHWS K €CTECTBEHHO-
-HAy4YHBIM 3HAHUSIM, K IPUPOJIE, K YEJIIOBEKY, BHOCUT CBOM BKJIJl B KOJIOTHUECKOE
oOpa3zoBaHue 00y4aOIINXCS.

JlaHHbIE HampaBlieHHs] B OOYYEHUH XUMHUU OOECIEeUMBaIOTCS creuu(ukon
colepKaHusi ~ y4eOHOro  MpeaMeTa, KOTOPbIM  SBISIETCS  MEAaroruyecku



aJanTUPOBAHHBIM OTpakeHueM 0a30BOM HAYKH XMMHH Ha ONpPEAEIEHHOM dTane e
pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO 0O0IIEero 0Opa3oBaHUs OPUECHTUPOBAH Ha
OCBOCHHE OOYYAIONIUMHUCS CHUCTEMBbI TMEPBOHAYATIBHBIX TMOHSATUM XUMHUHU, OCHOB
HEOPraHUYECKOM XUMHM M HEKOTOPBIX OTAEIBHBIX 3HAYUMBIX MOHSITUU
OPraHUYECKON XUMHUMU.

Crpyktypa coiepkaHusi MPOrpaMMbl MO XUMHHU C(HopMHUpOBaHA HAa OCHOBE
CHUCTEMHOI0 moaxoaa K €€ mzydeHuro. Colep:kaHue CKIIAIbIBAETCA W3 CHCTEMBI
MOHATUH O XUMHUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBbI MOHITUN 0 XUMHYSCKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OpPraHU30BaHbl IO MPHUHIUITY
MOCJIEIOBATEIILHOTO PAa3BUTHA 3HAHUW HAa OCHOBE TEOPETUUYECKHUX MPEICTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YYEHUSI KAaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuognueckoro 3akoHa Jl. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— Y4E€HUS O CTPOCHUHU aTOMa U XMMUYECKOU CBS3H;

— TIpPEeACTaBICHUNU 00 DJIEKTPOJUTHUECKON JTUCCOIMAIIUM BEIIECTB B
pacTBopax.

TeopeTnueckne 3HAHUSA PACCMATPUBAIOTCS HA OCHOBE HAMIIUMPUYECKHU
MOJIYYEHHBIX U OCMBICIICHHBIX (PAKTOB, Pa3BUBAIOTCS TOCJICIOBATEIIBHO OT OJHOTO
YPOBHS K JIPyroMy, BBHITIOJNHSS (PYHKIIMU OOBSCHEHHS U TPOTHOZUPOBAHUS
CBOMCTB, CTPOCHHUS M BO3MOYKHOCTEM IMPAKTHYECKOIO MPUMEHECHUS U TOJYYCHUS
MU3y4aeMbIX BEILIECTB.

OcBoeHHME TMPOrpaMMbl IO XHUMHH  CIIOCOOCTBYET  (POPMHPOBAHHIO
MPEJICTABICHUS] O XUMHUYECKOW COCTABJISIOIIECH HAYYHOM KapTUHBI MHUpPa B JIOTUKE
€€ CHCTEMHOM MPUPOJbI, LIEHHOCTHOIO OTHOIICHWS K HAy4YHOMY 3HAHUIO U
METOJaM II03HAHUS B Hayke. M3ydeHuWe XMMHUH MPOUCXOAUT C IPUBJICYCHUEM
3HAHUW W3 paHee H3YYCHHBIX YYCOHBIX NpeaMeToB: «OKpyXKalomuid MHPY,
«buomnorus. 5-7 knaccel» u «®u3nka. 7 Kiacc.

[Ipy wu3yyeHWH XUMHHU TPOUCXOIUT (POpPMHpPOBAHHWE 3HAHWK OCHOB
XUMHUYECKOW HAyKH KaK O0JIaCTM COBPEMEHHOI'O0 €CTECTBO3HAHMS, MPAKTUUYECKON
NESITEIbHOCTA YEJIOBEKA M KAaK OJIHOTO W3 KOMIIOHEHTOB MHUPOBOM KYJIBTYPHI.
3amadya yuyeOHOTro IpeaMeTa COCTOMT B (POPMHPOBAHMH CHCTEMBbI XUMHUYECKHX
3HAaHUN — BaKHEHUITUX (PAKTOB, MOHATHH, 3aKOHOB M TEOPETHUUCCKUX IMOJIOKCHUH,
JTOCTYITHBIX O00OOIIEHUH MHMPOBO33PEHUECKOTO XapakTepa, sA3blka HayKH, B
MPUOOIICHNN K HAyYHBIM METOJaM TIO3HAHWUS TPU H3YYCHUU BEIISCTB U
XUMHUYECKUX PEaKIi, B (QOPMUPOBAHUN M PAa3BUTHH TO3HABATCIHLHBIX YMCHHH U
WX TPUMCHECHHH B Y4YCOHO-IIO3HABATCIBHONM H Y4eOHO-HCCIIEIOBATCIILCKON
NEATCIIbHOCTH, OCBOCHHHM TIpaBWi Oe30omacHOTo oOpalieHHs ¢ BEIIeCTBAMHU B
MOBCEAHEBHOM JKHU3HH.

[Ipy m3ydyeHMH XUMUW HAa YPOBHE OCHOBHOTO 0O0IIEro oOpa3oBaHHS BaKHOE
3HAYEHHUE MPUOOPENIN TaKHE 1eJH, KaK:



— (opmMupOBaHHE MHTEJUIEKTyalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSTEIBHOMY MPHUHATUIO PEIICHMH,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBUSIM JKU3HU;

—  HampaBJICHHOCTh OOyYEeHHMs HAa  CHUCTEMaTUYECKOe MPUOOIIECHHE
oOydJaromuxcs K CaMOCTOSITENIbHOW TIO3HABAaTEJIbHON JeATENbHOCTH, HAYYHBIM
METO/aM MO3HaHUs, (GOPMHUPYIOUIUM MOTHBALMIO U Pa3BUTHE CIOCOOHOCTEW K
XHMWH;

— o0ecrnieueHe YCI0BUM, CTOCOOCTBYIOIIUX MPUOOPETECHUIO 00yUarOITUMUCS
OMbITAa Pa3HOOOPA3HON NEATETBbHOCTH, IMO3HAHWA W CAMOINO3HAHUS, KIIIOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIICTCHIIUMM), MMEIOIIUX YHHBEpPCAJIbHOE 3HAYCHUE IS
Pa3IUYHBIX BUJOB JEATEILHOCTH;

— ((dopmupoBanue o60miel (YHKIMOHATBHOM M  €CTECTBEHHO-HAyYHOU
IPAMOTHOCTH, B TOM 4YHUCJIE YMEHUH OOBICHATH U OICHUBATH SIBJIICHUS
OKPY’KAIOIIEro MUpa, UCIOJIb3ysl 3HAHUSA WM OIbIT, MOJIYYEHHBIE MPU HU3YUCHUU
XUMUHU, TPUMEHATh WX TPU pPEIICHUU MpPoOJIeM B TOBCEIHEBHOW KWU3HU U
TPYAOBOM JAEATEIBHOCTH;

— ((opMupoBanue y O0OydYarOIIUXCS TyMaHUCTUYECKUX OTHOIICHHH,
MOHUMAHUSI 1IEHHOCTH XWMHUYECKUX 3HAHMH 11 BBIPAOOTKH DKOJOTHYECKH
11eJIeCO00pa3HOro TMOBEJACHUSI B OBITY M TPYAOBOM JI€ATENBHOCTH B IEJAX
COXpPaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIIEH MPUPOTHOM Cpeibl;

— pa3BUTHE MOTHBAIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOIIO H
CaMOBOCIIMTAHMIO HA OCHOBE YCBOGHHS OOIIEYEIOBEYECKUX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpoQuUis M HAMpaBIEHHOCTH JajJbHEHIIETo
oOy4eHUsl.

OO6miee YuCIO dYacoB, OTBEACHHBIX HJIsi HW3YYCHHS XMMHHM Ha YpOBHE
OCHOBHOTO 00111eTO 00pa3zoBaHus, cocTaBiseT 136 yacos: B 8 kiracce — 68 gacos (2
yaca B HeJelo), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIO).



COIAEPKXAHUE OBYYEHUA

8 KIIACC

IlepBoHayabHbIe XMMUYECKHE OHATHS

[Ipenmer xumuun. Ponb XvuMuu B KU3HU 4elioBEKa. XMMUSA B CHUCTEME HayK.
Tena wm BemecTBa. PHU3MYECKHE CBOMCTBA BEIIECTB. ATpPETraTHOE COCTOSHHE
BemiecTB. [loHsiTe 0 MeTogax Mo3HAaHMWS B XUMUU. UUCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI W MOJIEKYJbl. XHUMHUYECKUE JJIEeMEHThl. CHMBOJBI XHUMHUYECKHX
3neMeHTOB. [IpocThie U ClIoXKHBIE BEECTBA. ATOMHO-MOJIEKYIJISIPHOE YUEHUE.

Xumuueckas ¢opmysa. BaleHTHOCT, aTOMOB XHWMHUYECKUX DJIEMEHTOB.
3akOH TOCTOSIHCTBA CcocCTaBa BemiecTB. (OTHOCHUTENbHAsT aTOMHasi Macca.
OtHocuTEenbHAsT MOJIEKYJISIpHAass Macca. MaccoBasi 10711 XMMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KomnuecTBo Bemiecta. Mosb. MonsipHas Mmacca. B3auMoCBsi3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IWHMI] BelecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COCTUHECHUIA.

®uU3NYECKUE U XMMUYECKUE ABJICHUS. XUMHUYECKasi peakiusi U €€ MpU3HaKHu.
3aK0H COXpaHEHMs MacChl BemecTB. XuMmuueckue ypaBHeHus. Knaccudukanms
XUMUYECKUX peakIuii (COeqUHEHNUsI, Pa3JIOKCHHS, 3aMEIICHUs, 0OMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCy0#, mpaBmwiaMu paboThl B JabOpaToOpuu U
npuéMamMu oOparieHus: ¢ J1abopaTOpHbIM 000PYJ0BAaHUEM, U3YyUYEHUE U OMHUCAHUE
¢uznuecknux CBOMCTB 0Opa3llOB HEOPTraHWYECKHWX BEIIECTB, HaOI0/IeHUE
¢usnueckux (TUIaBI€HHE BOCKA, TasHUE JIbJla, pacTHpaHUE caxapa B CTYIKeE,
KUIIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJla C KUCJIOTOW) SIBJICHHM, HaOJI0ICHUE U
OMMCaHUE MPU3HAKOB MPOTEKAHHUS XUMHUUYECKUX peakluHil (pas3ioKeHHe caxapa,
B3aMMO/JICHCTBUE CEPHOM KHUCIOTHI C XJIOPHUIOM Oapusi, pa3ioKeHHE THUIAPOKCH]IA
menu (1) mpu HarpeBanum, B3auMoaelcTBUE Kene3a ¢ pactBopom coau meau (11),
U3y4YeHHE CIOCOOOB pa3/elieHus CMECEil: ¢ MOMOIIBI0 MarHuTa, (PUIbTpOBaHUE,
BBITIApUBAHUE, AUCTHWUIAIMUS, XpoMaTorpadus, MpOBEACHNE OYNCTKUA MMOBAPEHHOM
COJIM, HAOIIOJEHHE W  ONHCAaHUE€  PE3yJIbTATOB  MPOBEJICHHUS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHMS MAacChl, CO3JaHHE MOJENIEH MOJIEKYJ
(1rapocTep>KHEBBIX ).

Ba:xHeiilue nmpeacTaBuTe/ M HEOPraHUYEeCKMX BelleCTB

Bo3nyx — cMech ra3oB. CoctaB Boznyxa. Kucimopoa — 3JaeMEHT U MpOCTOe
BemecTBO. Haxoxmenue kuciaopoma B Tpuponae, (U3MYECKHE W XUMHYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunabl. Ilpumenenue kucnopoma. CrnocoObl
MOJIyYEHUs KUCIOpoJa B Ja0OpaTopuu U HOpOoMbIIUIEHHOCTH. Kpyrosopot
KHciopoa B mpupoje. O30H — aioTponHas MOAU(PUKAIUS KUCIOPOaa.

TennoBoil 3P(heKT XUMUYECKOW peakluu, TEPMOXUMHUYECKHE YpPaBHEHUS,
9K30- W DSHJOTEPMHUYECKHE pEaKUHMH. TOIUIMBO: yrojib M METAaH. 3arpsi3HEHHE
BO3/1yXa, yCUIIEHHE MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOsI.



Bomoponx — »meMeHT M mpocTtoe BemecTBo. Haxoxxnenue Bomopona B
npupojie, (Gu3nUeckue W XUMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIOCOOBI
nonyyeHus. Kucnotsl u conm.

Momnsipabiii 00bEM ra3oB. Pacy€Thl MO0 XMMUYECKUM YpaBHEHUSIM.

duznueckue CcBoOMCTBAa BOAbL. Boma kak pactBoputenb. PacTBOpBHI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPHL. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBas 10Jis BELIECTBA B paCTBOPE. XUMHUUYECKUE CBOMCTBA BOJAbL. OCHOBaHUS.
Ponb pacTBOpoB B mpupojie U B KU3HU 4esoBeka. KpyroBopoT BOAbI B MPUPOJE.
3arpsi3HeHrEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJHBIX BOJI.

Knaccuduxanus neopranuueckux coeauHenuil. Oxcuanl. Kiaccuduxanuys
OKCUJIOB:  cosiecoOpasyromiue  (OCHOBHBIE, KHCJIOTHbIE, aMdoTepHble) W
HecosieoOpasyrome. HomeHknarypa okcujoB. Du3MYECKHUE U XUMHUYECKHUE
cBoicTBa OKCUOB. [loyueHune okcuaoB.

OcHoBanus. Knaccudukanuss OCHOBaHMM: MIENOYM UM HEPACTBOPUMBIC
ocHoBaHus. HomeHknarypa ocHoBaHui. DPU3MUYECKHE U XUMHYECKHME CBOWCTBA
ocHoBaHui. [losrydeHrne oCHOBaHUIM.

Kucnotel. Knaccudukarus kucinor. Homenknarypa kucinor. ®Ousudeckue u
XUMUYECKHE CBOMCTBa KHUCJIOT. Psia aktuBHoctu MetayuioB H. H. bekerosa.
ITony4yenue Kucior.

Conu. Homenknarypa comneil. @uszndeckne U XMMUYECKHUE CBOMCTBA COJICH.
[Tomyuenue conen.

['eneTnueckas CBsI3b MEXKY KJIIACCAMU HEOPTAHUYECKUX COCAMHECHUM.

Xumuueckuit IKCnepumenm:

KA4EeCTBEHHOE OIPEACIICHNUE COJAEPKaHUSA KUCIOPOJa B BO3AYXE, IOJIYUYCHHUE,
coOupaHue, pacro3HaBaHWE U H3YyUYEHHE CBOMCTB KHUCIOPOAa, HAONIOJCHHE
B3aMMOJICMCTBUSL BEUIECTB C KUCIOPOJAOM U YCIOBHUS BO3HHUKHOBEHUS U
NpeKpaileHus ropeHus (Mmokapa), O3HaKOMJICHHE C o00pa3laMHu OKCHIIOB U
OMHMCAHWE WX CBOWCTB, MOJY4YEHUE, COOMpAHHME, pACMO3HABAaHWE W H3YyUYCHUE
CBOWMCTB BOJOpoaa (ropeHue), B3auMojaeicTeue Bomopoga ¢ okcumaom mead (I1)
(BO3MOXHO HCIOJIb30BaHUE BUICOMATEPUATIOB), HAOIIOJCHHE OOpPAa3IOB BEIIECTB
KOJIMYEeCTBOM | MOIIb, HCCJIEIOBAHHE OCOOCHHOCTEW PACTBOPEHHSI BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHUE PACTBOPOB C OMNPEACIEHHOU
MAacCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOJBI C METAJLUIAMU
(HatpueM ©  KaibliieM) (BO3MOXXHO  HCIOJb30BaHUE  BUIAECOMATEPHUAJIOB),
uccieqoBaHue 00pa3lOB  HEOPraHMYECKUX BEIIECTB PAa3IUYHBIX  KJIACCOB,
HaOJFOICHNE M3MEHEHUsI OKPACKH WHIUKATOPOB B PacTBOpaxX KUCIOT U MICIOYEH,
u3yueHue B3aumojieictBus okcuaa meau (ll) ¢ pactBopoM cepHON KHUCIOTHI,
KUCJIOT C METAJUIaMH, PEAKUU{ HEUTpalIu3aluu, IOJy4YeHUE HEPACTBOPUMBIX
OCHOBAaHMM, BBITECHEHUE OJHOTO MeETajjla APYTMM M3 PacTBOpa COJM, PEUICHUE
JKCIIEPUMEHTAJIBHBIX 3aJlad 1o TeMe «BaxkHehlmune KIAacChl HEOPraHUYECKHUX
COCAMHEHUID.



Hepuognuecknit 3axkoH u Ilepuoamyeckas cucremMa XHUMHYECKHUX
aemenToB JI. HU. MenpgeneeBa. CrpoeHue aToMoB. XHMMHYECKAsi CBA3b.
OKHuCIUTENBHO-BOCCTAHOBUTEIbHBIE PeaKIUU

[lepBble MOMBITKU KiIacCU(DUKAIUM XUMUYECKUX HyieMeHTOB. lloHsTtue o
IPYINax CXOJHBIX DJEMEHTOB (IETOYHBbIE U IIECJTOYHO3EMEIbHBIE METaIbI,
raJIOreHbl, HHEPTHBIE Ta3bl). DIEMEHTBI, KOTOPbIE 00pa3yoT aM(pOTEPHbIE OKCUIbI
Y TUJIPOKCUJIBI.

ITepnonnueckui 3akoH. Ilepuoanueckas cucrema XUMUYECKUX JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkomepuogHas W JUIMHHONEpPUOJAHAsA  (QOpMBI
ITepronnueckon cucreMmsl xumuueckux diemeHToB JI. M. Menneneesa. [lepuosl
u rpynnbl. DU3NYECKU CMBICT MTOPSAKOBOTO HOMEpAa, HOMEPOB INEpuUoaa U
TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX saep. M3otonbl. Dnekrponsl. CTpoeHue
AJIEKTPOHHBIX  O0O0JIOYEK aTOMOB TEepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
ITepuonnueckoin cucremsl JI. M. MenneneeBa. XapakTepuCTUKa XUMHYECKOTO
3JIEMEHTA 110 €ro NnoJiokeHuto B [lepuonnueckon cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH M3MEHEHUSI pajuyca aTOMOB XUMHUUYECKHUX JJIEMEHTOB,
METALTUYECKUX U HEMETAINIMYECKUX CBOMCTB IO TPYINaM U MEPUOIaM.

3nauenue I[lepuoauueckoro 3axkoHa u [lepuoanueckoit CUCTEMbI XUMUYECKUX
BJIEMEHTOB U1 pa3BUTHsA Hayku W npaktuku. J[. MI. MenpeneeB — y4yé€Hbli U
CpaXKJIaHUH.

Xumudeckas cBsi3b. KoBaneHTHast (MOJisipHAss W HETMOJSIpHAasi) CBS3b.
DIIEKTPOOTPHUIIATEIBHOCTh XUMUYECKUX JIEMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHusi.  OKHUCIUTEIbHO--BOCCTAHOBUTENBHBIE  PEAKIUU.
ITpornieccrl OKUCIIEHUST U BOCCTAHOBJICHUA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

u3ydeHrne oO0paslloB BEIISCTB METALIOB M HEMETaUIOB, B3aMMOJICHCTBHE
TUJIPOKCHIA IIMHKA C PACTBOPAMHU KHUCJIOT M IIEJIOYEH, IPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIINX —~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIUU
(ropenue, peakiiu pa3ioKeHHs], COCTUHEHUSA ).

Mexcnpeomemmunie ceasu

Peanuzanusa MeXnpeaIMETHBIX CBA3€H MpPU U3YYEHWH XUMUHU B 8§ Kiacce
OCYLIECTBIISIETCS. YEPe3 HCMOJIb30BAaHUE KakK OOIIUX EeCTECTBEHHO--HAYYHBIX
MOHATUM, TaK U MOHSATUM, SBIISIIOIIUXCS CUCTEMHBIMU ISl OTJACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.

OO0mme ecTeCTBEHHO--HAyYHbIC TIOHATHSI: HAYYHBIN (aKT, TUTIOTE3a, TEOPHs,
3aKOH, aHalW3, CHUHTE3, KiIaccudukamus, TMEePUOJUIHOCTh, HaAOIIOACHHE,
AKCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

®usuka: marepus, aroM, D3JJIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKIIHI,
W30TOMbI, PAAUOAKTUBHOCTh, MOJIEKYJIA, AJIEKTPUYECKHM 3apsif, BEIIECTBO, TEJIO,
00b€M, arperaTHOE€ COCTOSIHUE BEILIECTBA, ra3, (PU3MUYECKHUE BEIUYUHBI, €IHUHUIIBI
W3MEpPEHUs, KOCMOC, IUTAHETHI, 3BE3/1bI, COJHIIE.

buonorus: dorocunTes, apixanue, onocdepa.



I'eorpadus: armocdepa, ruapocdepa, MuUHEpanbl, TOPHBIE MOPOJHI,
ITOJIE3HBIE MCKOIMAEMBIE, TOILINBO, BOJHBIE PECYPCHI.

9 KITIACC

BemecTBo 1 xXuUMHYeCKas peaKkuus

ITepnonnueckuii 3akoH. Ilepuonuueckas cucrema XUMHUYECKUX JIEMEHTOB /1.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B W3MEHEHUU CBOWCTB
XUMUYECKUX DJJEMEHTOB INIEPBBIX TPEX TMEPUONOB, KaJIWs, KadbLHUs M UX
COCMHEHUN B COOTBETCTBUM C IIOJOKEHHUEM DJIEMEHTOB B Illepuonnueckon
CUCTEME U CTPOEHUEM HX aTOMOB.

CrpoeHue BemiecTBa: BHJBI XMUMHYECKOW CBSI3U. THIIBI KPUCTATIMYECKHAX
PEWETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMUYECKOU CBS3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBAa BEIIECTB, OTHOCAIIMXCS K PAa3gu4YHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPIraHUYECKUX BELIECTB.

Knaccudukanus XuMU4ecKUX peakiuii Mo pa3IudHbIM MPU3HAKaM (110 YUCTy
M COCTaBy YYacTBYIOUIMX B PEAKIMU BEIIECTB, MO TEIJIoBOMY 3(ddekrty, 1o
U3MEHEHMIO CTETICHEW OKUCJICHHUS XMMUYECKHX DJIEMEHTOB, MO OOpaTUMOCTHU, IO
YYaCTHIO KaTanu3aTopa). JK30- U dHIOTEPMHUUECKHE PEAKIUU, TEPMOXUMHUYECKUE
YpaBHEHHS.

[lonarue o ckopoctu xumuueckod peakuuu. [loHstne o0 0OpaTUMBIX U
HEOOPAaTUMBIX XUMHUYECKHX peakuusx. [IoHATHE O FOMOTE€HHBIX U T'€TE€pPOr€HHBIX
peakuuax. llonstue o xaranuse. [lorarue o xumuueckom pasHoBecuu. DakTOpHI,
BIUAIOIIME HA CKOPOCTh XMMMUYECKOM pPEaKkIUuu U IIOJIOKEHUE XUMHUYECKOIO

pPaBHOBECHSL.
OKHUCITUTENTPHO-BOCCTAHOBUTEIBHBIE  PEaKIMM,  AJIEKTPOHHBIM  OanaHc
OKUCJIUTEIBHO-BOCCTAHOBUTEIBHOU peaKLuu. CocraBinieHue YpaBHEHUU

OKHUCIIUTEIbHO--BOCCTAHOBUTENIBHBIX ~ pPEAKIMl € HUCIOJB30BAaHUEM METOAA
AJICKTPOHHOTO OajaHca.

Teopust 3NEKTPOIUTHUECKON AUCCONUALNH. DIEKTPOIUTHI U HEIIEKTPOIUTHI.
Katnonsl, annonsl. MexaHW3M AMCCOUMALMU BELIECTB C PAa3JIMYHBIMH BHUJIAMU
XuMHu4eckor cBs3u. Ctenens aucconuanui. CHUIbHBIE U CIIa0ble SJIEKTPOJIUTHI.

Peakiiun noHHOr0 0OMEeHa. Y CIOBHS MPOTEKAHUS PEaKIMii HOHHOTO OOMEHa,
MOJIHBIE M COKpall€éHHble HWOHHBbIE YypaBHEHHs peakuuil. CBoWcTBa KHCIIOT,
OCHOBaHMW W CcOJied B CBETE€ TMPEJCTABICHU 00 3IEKTPOIUTUUYECKOU
nucconunanun. KauectBeHHble peakiiuy Ha MOHBI. [loHsATHE O THApPOIM3E CONEN.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJEIISIMH KPUCTAIUIMYECKUX PEMETOK HEOPraHWYECKUX
BEIIECTB — METAUIOB M HEMETauIoB (Tpadura M anmasa), CIOKHBIX BEIIECTB
(xJopua HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON pEeakiuu
OT BO3JEHUCTBUS PA3NUYHBIX (PAKTOPOB, HUCCIEAOBAHUE DJIECKTPONPOBOJIHOCTH
pacTBOpPOB BEHIECTB, IMpolecca IUCCOLMALMU KUCIOT, MIEIOYEed U  COJIeH
(BO3MOKHO  KCHOJIb30BAaHME BHJIEO MaTepUaloB), MPOBEJICHHE  OIBITOB,



WUTIOCTPUPYIOIIUX ~ MPU3HAKK  MPOTEKaHUs  peakuu HMOHHOro  oOMeHa
(oOpazoBanme ocajka, BbIJCICHHE Ta3a, oO0pa3oBaHHE BOAbI), OIBITOB,
WUTIOCTPUPYIOIIUX  MPUMEPbl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  peaKIui
(ropeHue, peakiuu pasioKeHUsl, COCUHEHUS), Paclo3HaBaHUE HEOPTaHUYECKUX
BEIIECTB C TOMOIIBIO KAauyeCTBEHHBIX pEakiMil HAa HWOHBI, pElICHUE
AKCTIEPUMEHTAIBHBIX 3a]1a4.

HemeTaibl 4 MX coeTMHEHUS

OO6masi xapakTepucTHKa TrajgoreHoB. (OCOOEHHOCTH CTPOEHMsSI AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (pu3nyeckue CBOWCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHMHMYECKHME CBOWCTBA Ha MpUMEpe  XJopa
(B3auMoJeiCTBME C MeTaUlaMd, HEMeTaJlJlaMH, IleJo4aMu). XJIOPOBOIOPO/I.
ConsiHasi KUCIIOTa, XMMHUYECKHE CBOMCTBA, MOJydeHHE, NMpuMeHeHue. JleiicTBue
XJIOpa M XJOPOBOJOpOJa Ha OpraHU3M 4YeloBeKa. BaxkHeilline XJIopuabl U UX
HAXOXJICHHE B TIPUPO/IC.

O6mas xapakrepuctuka 3neMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepHbIe CTereHu okuciieHus. CTpoeHune U (PU3HYECKHE CBOMCTBA
MPOCTHIX BEIIECTB — KUCJIOPOAA U CePhbl. AJUIOTPONHBIE MOIU(PUKAIIMKN KUCIOpOa
U cepbl. XUMUYECKHEe CBOMCTBA cepbl. CepoBOJOPO, CTPOCHHE, (pu3nueckue u
XuMu4Yeckue cBorcTBa. OKCHIBI Cephl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHIIOB.
CepHast kuciora, (Quanueckue U XUMHYECKHE CBOWCTBa (00IIME Kak
NpelCTaBUTENsl Kiacca KHUCIOT M crenuduueckue). XUMUYECKHE peaKIn,
JeXalnue B OCHOBE IMPOMBIIUICHHOTO CHoco0a TMOJyYeHHs] CEepHOM KHCIIOTHI.
[Tpumenenue cepHoit kucaoThl. Coliu CEpHOI KUCIOTHI, KaUeCTBEHHAs! peakius Ha
cynbdar-uoH. Haxoxxnenue cepbl U e€ cOoeAMHEHH B mpupojae. XUMHUYECKOe
3arpsi3HEHHE OKPYKAIOIIEeH Cpeibl COCIMHEHUSMH cepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €T0 MPEIOTBPAILICHHUS.

OO6mast xapaktepuctuka s1eMeHTOB VA-rpynmbl. OcOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTETEHH OKHCIECHMs. A30T, pacIpOCTpPaHEHHE B MPHUPO/IE,
dusznueckre U XuMU4Yeckue cBoiictBa. KpyroBopoT azoTa B mpupojae. AMMHAK, €ro
dusznueckre U XUMHUYECKUE CBOMCTBA, MOTy4YeHUe U mpuMenenne. Cou aMMOHHS,
ux pU3HUECKe U XUMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHast peakius Ha
MOHBI aMMOHHS. A30THasg KHCIOTa, €€ TojydeHue, GU3NUecKre W XUMHUYECKHE
cBoiicTBa (0OIIME Kak TMPEACTAaBUTENs Kiacca KUCIOT W CHerupuyecKue).
Hcnonp3oBaHue HUTPATOB U COJIEH AaMMOHHS B KauyeCTBE MUHEPAIBbHBIX
ynoopennii. XMMUYECKOE 3arpsi3sHEHUE OKPYKAOMICH Cpeibl COSAMHEHUSIMU a30Ta
(KUCIOTHBIE MTOXKIM, 3arpsA3HEHHE BO3ayxa, MOYBBI W BomoéMoB). docdop,
aiuoTponHeie Moaudukamuu (Gochopa, GU3NIECKHE W XUMUYECKHE CBOWCTBA.
Oxkcun docdopa (V) u dochopHas kuciora, GU3HIECKIe U XUMUUSCKUE CBONCTBA,
nonyuenue. Mcmonp3zoBanue hochaToB B Ka4eCTBE MUHEPAIBHBIX YIOOPEHUH.

O6mas xapaktepucTtuka 3memMeHTOB |V A-rpymnnsl. OcoOEHHOCTH CTpOCHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKUCICHHS.  YTIEpoHd,  auIOTPOIHBIC
Moau(dUKalUKU, pacIpOCTpaHEHHWE B NpUPOJE, (PU3NUECKHEe U XUMUYECKHUE
cBoicTBa. AncopOuus. Kpyrosopot yriepona B npupojse. OKCuabl yriepoja, ux



¢uznueckne M XUMHUYECKUE CBOWCTBA, JACHCTBHE HA JKUBBIE OpPraHU3MBI,
MOJIy4YEHHE U MPUMEHEHUE. DKOJOTMYECKHE MPOOJIEMBbl, CBSI3aHHBIE C OKCHIOM
yraepoaa (IV), rumore3a riao0anbHOrO0 TMOTEIVICHUS KIUMaTa, MNapHUKOBBIN
addekt. YronpHas KUCIOTa U €€ CONM, UX (PU3NYECKUE U XMMHUYECKUE CBOMCTRA,
nojlydueHue W npuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEAUIMHE, MPOMBILIIEHHOCTH U CEJIbCKOM
XO35MCTBE.

[lepBoHauanbHbIe MOHATUS 00 OPraHUYECKUX BELIECTBAX KAK O COCIUHEHUSIX
yriaepozaa (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, 3TAHOJ, TIIMUEPHH, YKCYCHasl KUCIIO0TA).
[IpupoaHble HMCTOYHUKM YTIEBOAOPOAOB (yrojib, NPUPOIHBIA Ta3, HePTh),
OPOAYKThl UX mNepepaboTku (O€H3MH), UX pOdb B OBITY U MPOMBIIUICHHOCTH.
[ToHsiTue 0 OMONOTMYECKH BaXKHBIX BELIECTBAX: JKUpaX, OesKax, YriieBoJax — U ux
poM B KM3HM 4eloBeKa. MarepuanbHO€ €IMHCTBO OPraHMYeCKUX |
HEOpPraHMYECKUX COCAMHEHUH.

KpemHuuii, ero ¢usnueckue M XUMHYECKHE CBOICTBa, INOJy4€HHE W
npuMmeHenne. CoenuHeHUs KpeMHHs B mnpupoje. OOmme mnpeacTaBieHus o006
okcuzae kpemuus (IV) u xpemuueBo kucnore. CUIMKAThl, X UCIOJIb30BAHKUE B
OBITY, B MPOMBIIUICHHOCTH. BaxkHeiue crpoutenbHble MaTepHUalibl: KepaMuKa,
CTEKJIO, 1IeMeHT, 0eToH, xkese300eToH. [Ipobrembl 0€30MacHOro MCHOIb30BAHUS
CTPOUTENBHBIX MAaTEPHUAJIOB B TOBCEAHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

u3ydyeHre 0o0pa3lloB HEOPTraHWYECKUX BEIECTB, CBOMCTB COJSHON KHCIIOTHI,
IPOBE/IEHNE KaUYeCTBEHHBIX PEAKIMi Ha XJIOPUA-UOHBI U HAOIIO/IeHHE MPU3HAKOB
UX TPOTEKaHWUs, OMBITHI, OTpaxarouue (QU3NYECKUe W XUMHUYECKHE CBONCTBA
TaJIOTEHOB M HMX COEJUHEHUN (BO3MOXKHO HCIIONB30BAHHUE BHUIEOMATEPUANIOB),
O3HAaKOMJICHHME C 0Opa3lamMu XJIOpHUIOB (TaJOT€HUIOB), O3HAKOMIICHHE C
oOpaslaMu  cepbl W €€  COEOUHEHUSMH  (BO3MOXXHO  HCIOJIb30BaHHE
BUJICOMATEpUAJIOB), HAOIIOIEHNE Mpoliecca OOYTIIMBaHUS caxapa Ioj JeHCTBUEM
KOHUCHTPUPOBAHHOM CEPHOM  KHUCJIOThI, M3Yy4YCHHUE XHUMHUYECKUX CBOWCTB
pa30aBIEeHHON CEPHOM KHCIIOTHI, MPOBEACHUE KaUeCTBEHHON peakiluu Ha Cyibdar-
HMOH U HaOJIOJeHHe MpHu3HaKa e€ MPOTEKaHMs, O3HAKOMIIEHHE C (PU3NYECKUMHU
cBoWicTBaMH a30Ta, (ochopa U HX COeOUHEHHH (BO3MOYKHO HCIIOJIb30BAHUE
BUJIEOMATEPUAIIOB), 00pa3aMu a30THBIX U (HochHopHBIX ymoOpeHuil, monxyyeHue,
cobupaHue, paclo3HaBaHWE U U3YYEHHE CBOICTB amMMHakKa, IpPOBEICHHE
KAueCTBEHHBIX PEAKUUN Ha MOH aMMOHHS U (pochaT-HOH U U3ydEHUE NMPU3HAKOB
UX IPOTEKAHUSI, B3aUMOJICICTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIBIO
(BO3MOXXHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3Yy4YECHHE MoeIen
KPUCTAJUIMUECKUX peIETOK anMmasa, Trpaduta, (ynaepeHa, O3HAKOMIICHHE C
IIPOLIECCOM  aJCOPOIMU pPAaCTBOPEHHBIX BEUIECTB AKTUBHUPOBAHHBIM YIVIEM H
YCTPOMCTBOM NPOTUBOIa3a, MOJyYeHHE, COOMpaHUE, pacllO3HABAHUE M H3yYEHHE
CBOICTB YIJIEKMCIIOIO ra3a, MPOBEJECHUE KAYECTBEHHBIX peakUuil Ha KapOoOHAT W
CWJIMKaT-UOHbBl M M3YyYEHHE IIPU3HAKOB UX IMPOTEKAHUS, O3HAKOMJIEHHE C



NPOAYKIHMEN CHJIUKATHOW NPOMBIIUIEHHOCTH, PEIIEHUE SKCIEPUMEHTAIbHBIX
3ajJa4 no teMe «BaxkHeue HeMeTaJUIbl U UX COSTUHCHUS).

MeTanjabl 1 MX COeAMHEHUS

OO6mras xapakTepUCTUKa XUMUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBAaHUU
ux mnojoxeHus B llepuoamyeckon cucreme xumudeckux isneMeHtos J[. H.
MengeneeBa u crpoeHusi atomoB. CTpoeHue MetaiioB. Mertaiuinueckasi CBA3b U
METAUIMYECKAST ~ KPUCTAUIMYECKAs  PEMmETKAa.  DJIEKTPOXUMHUYECKUH  pAl
HanpspkeHuil metannoB. dusnyeckne 1 XMMUYECKUe CBOMCTBAa MeTauioB. O0mue
crocoObl ToydeHuss MeTauioB. [loHsATHE O KOppO3WHM METAJIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Koppo3uu. CrjaBbl (CTajdb, YYT'yH, IIOPATIOMUHHM,
OpoH3a) ¥ UX MPUMEHEHHUE B OBITY U IPOMBIIIJICHHOCTH.

[Ilenounble MeTawibl: noJjiokeHue B [lepuoamyeckoil cucTeMe XMMUUYECKUX
sanemenToB JI. M. MenaeneeBa, CTpO€HHME MX aTOMOB, HaXOXICHUE B TMPUPOJE.
dusnyeckue U XMMUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kamus). OKCUabl U
TUAPOKCHUABI HaTpusi W Kanus. [IpruMeHeHue 1IEeNOYHBIX METaNIOB W HX
COECIMHEHUH.

[IlemouHO3eMEIbHBIE METaJJdbl MarHuii W KaJbLIMM: IIOJIOKEHUE B
[Tepuonuueckoit cucreme xumuueckux 3jieMeHToB [[. . Menneneesa, ctpoeHue
UX aTOMOB, HAaXOXJIeHUE B Ipupoie. Pu3nyeckue U XUMUYECKHUE CBOMCTBA MarHUs
U Kaiplmsa. BaxHeimme coeauHeHUs Kanblus (OKCHJ, THAPOKCHI, COJIN).
JKECTKOCTB BOABI M CIOCOOBI €€ yCTpaHCHUS.

ANOMUHME: TOJIO)KEeHUE B [lepnoanueckoi cucTeMe XMMUYECKHUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTOMa, HAXOXJIE€HUE B mpuponae. Pu3zndeckue u
XUMHUYECKHE CBOMCTBA aIIOMUHUSA. AM(OTEpHBIE CBOMCTBA OKCHJIA M THIPOKCHIA
AITFIOMHHHS.

Keneso: monoxenue B [lepuoguueckon cUCTEME XUMHUYECKUX 3JIEMEHTOB /I,
. MengaeneeBa, cTpoeHHE aroma, HaxOXIACHHE B Tmpupoje. PU3UYECKUE U
XUMHUYECKHE CBOMCTBA kee3a. OKCHabl, THAPOKCUabl U conu xenesa (1) u xxenesa
(1), ux coctaB, CBOWCTBA U MOJIYUYCHHE.

Xumuueckuii IKcnepumenm:

O03HAaKOMJICHHE ¢ oOpa3llaMd METANIOB M CIUIABOB, WX (DHU3NYSCKUMU
CBOWMCTBaMH, H3yUYCHHUE  pE3yJIbTAaTOB  KOPPO3UMHU  METAUIOB  (BO3MOXKHO
WCIIOJb30BaHUE BHUACOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHCTBHUS OKCHJIA
KaJbllis M HaTpusi C BOJOH (BO3MO’KHO MCIIOJIb30BAaHUE BUJICOMATEPHAJIOB),
HCCJIEIOBAaHUE CBOMCTB XKECTKOW BOJbI, MPOIIECCA TOPEHUS XKejle3a B KUCIOPOAE
(BOBMOHO  HCIIOJIB30BAHME  BHUJECOMATEPHATIOB), TMPU3HAKOB  MPOTEKAHUS
KaYECTBCHHBIX PEAKIMM HAa MOHBI: MArHUs, KaJIbIUs, aJIOMUHHS, [IMHKA, KEe3a
(1) u xemne3a (1), mequ (I1), HabGIrOACHUE W OMTUCAHKE TTPOIECCOB OKPAITNBAHUS
MJaMeHH HMOHAaMM HaTpus, Kajausd U Kajablusd (BO3MOXKHO HCIIOJIb30BaHUE
BHJICOMATEpPUAIIOB), UCCIIeIoBaHNE aM(DOTEPHBIX CBOMCTB THIAPOKCHAA aTIOMUHUS
Y TUAPOKCHUJA [MHKA, PEIICHUE YKCIIEPUMEHTAIBHBIX 3a7a4 Mo TeMe «BakHenime
METAaJJIbl U UX COCAUHCHUS.



XHMHSA ¥ OKPYKAOIIas cpeaa

BemecrBa u Marepuasisl B IIOBCEIHEBHOW JXM3HM 4YelloBeka. be3omacHoe
HCIIOJIb30BaHUE BEILECTB U XMMHYECKUX peakuuil B ObiTy. IlepBasg momouib mpu
XUMHYECKUX 0KOTax U OTPABJICHUSX.

XUMHUYECKOEe 3arpsi3HEHHE OKpYKAIOIIeH cpenpl (MpeaesibHas J10IMyCTUMAast
KOHLEHTpalus BeulecTs, aanee — [1JIK). Ponb xuMuun B pemieHnn 3KOJI0THYECKUX
npooem.

Xumuueckuit IKcnepumenm:

U3y4yeHHe o0pa3loB MaTepualioB (CTEKIIO, CIUIaBbl METAJUIOB, MOJIUMEpPHbBIE
MaTepHuabl).

Mesxcnpeomemnuvle ceazu

Peanuzanust MeXINpeIMETHBIX CBSi3ed NpU HM3YyYEHUHM XUMHM B 9 Kiacce
OCYIIECTBIISIETCSI 4Yepe3 MCIOJb30BaHME Kak OOIIMX €eCTeCTBEHHO-HAayYHBIX
HNOHSITUM, TaK U TOHSITHUH, SIBISIONIMXCS CUCTEMHBIMU JUJISl OTAEIbHBIX MPEAMETOB
€CTEeCTBEHHO--Hay4YHOI'O LIUKJIA.

OO0muMe ecTecTBEHHO-HAYYHBIE TMOHSATHS: HAY4YHBIM (DakT, rUmores3a, 3aKOH,
TEOpHUs, aHajdu3, CHUHTE3, KiIacCUPUKaluUs, MEePUOJUYHOCTb, HaOIIOACHHE,
HKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHUE, MOJeb, SBIECHUE, MAPHUKOBBIM
3¢ PeKT, TeXHOIOTHSI, MAaTEPUAIIBI.

®duzuka: MaTepusi, aToM, OJJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHU],
U30TOIbI, PaJHMOAKTUBHOCTbH, MOJIEKYJA, JJIEKTPUUECKUN 3apsll, MPOBOJIHUKH,
NOJYIIPOBOAHUKH, JTUINEKTPUKH, (OTOIIEMEHT, BEIIeCTBO, TEJI0, OO0BEM,
arperaTHO€ COCTOSIHHE BEIIEeCTBa, I'a3, pacTBOP, pACTBOPUMOCTH, KPUCTAIITNYECKas
pemérka, CruiaBbl, (GU3UYECKUE BEIMYUHBI, €IUHUIBI U3MEPEHHS, KOCMHYECKOE
IPOCTPAHCTBO, MJIAHETHI, 3BE3/1bI, COJHIIE.

buonorus: dorocunTes, npixaHue, Omocdepa, IKOCHCTEMa, MHUHEPAIbHBIC
yII0OpeHUsI, MUKPOAJIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEIbHbIC BEIIECTRA.

I'eorpadms: armocdepa, rtuapochepa, MHUHEpANIbl, TOPHBIE IOPOJIHI,
MOJIE3HBIE MCKOIAEMbIE, TOTLIIMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMSA IIPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pE3yJbTaThl OCBOEHUSI MPOTPaMMbl OCHOBHOTO  OOIIEro
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOyYeHHMs] XUMUU B E€JIMHCTBE y4eOHOH H
BOCIIUTATEIILHOM JIEATEIbHOCTH B COOTBETCTBUM C TPAJUIIMOHHBIMU POCCUHUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B
oOlIecTBe MpaBUJIaMU M HOPMaMU MOBEJIEHUS M CHOCOOCTBYIOT IIpolieccam
CaMOTO3HaHUsl, CAMOPA3BUTHS U COLIMATU3AIMHI 00yYatOIIUXCSl.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTH  OOydYaroluxcs
PYKOBOJICTBOBATbCSL CHUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpPHUEHTAIMA U
paciIMpeHre onbiTa JesTeIbHOCTA Ha €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpHOTHYECKOT0 BOCIIUTAHUS

[IEHHOCTHOT'O OTHOIIICHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY
U Hay4yHOMY HAcCJeJuI0, TMOHMMAaHUs 3HAYCHUS] XMUMHUYECKOW HAYyKH B KU3HH
COBPEMEHHOT'0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOW MHpOpMaIHeil o
NEPEAOBBIX JOCTHXKCHUSX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XHUMMH,
3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HAHUSIX 00 yCTPONCTBE MUpa U OOIIECTBRA;

2) rpaIaHCKOT0 BOCTIMTAHUS:

NPEACTABICHUS O COLMAIbHBIX HOpPMax M NpaBUIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHO-UCCIIEeIOBATENbCKOM, TBOPYECKOM W JIPYTUX  BUJAX
JESITEBbHOCTH, TOTOBHOCTH K pPa3HOOOpa3HOW COBMECTHOM MAESITeNbHOCTH MpH
BBITIOJTHEHUU YYEOHBIX, II03HABATEIIbHBIX 3aJ7]a4, BBIMOJTHEHUH XUMHYECKUX
AKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpOIEcce ITOW Y4YeOHOU JesATENbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IIOCTYNKA CBOMX TOBapUUIEH C MO3ULIHNH
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS .

MHUPOBO33PEHUYECKHE TMPEACTABICHHUS O BEIIECTBE U XUMHUUYECKOW peaKkiluu,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKW U COCTABIISIIOLIHE
OCHOBY JIJII TIOHUMAaHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI MIPUPOJIbI, B3aUMOCBA3AX YEJIOBEKA C
MNPUPOJTHOM CPEION, O POJIM XMMHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

M03HABATEIbHbIE MOTHBBI, HAIIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XAUMHH, HEOOXOIUMBIE Il OOBSICHEHHS HaOI0IaeMBIX IMPOIECCOB W SIBICHHM,
MO3HABATEIFHON, WH()OPMAITMOHHOW W YHUTATEIbCKOW KYJIbTYPhI, B TOM YHUCIIE
HAaBBIKOB CaMOCTOSATEIBHON paboThl ¢ YYeOHBIMH TEKCTaMH, CIIPABOYHOU
JIUTEpaTypor, JOCTYIHBIMA TEXHUYECKUMHU CPEACTBAMH HH(POPMAILIMOHHBIX
TEXHOJIOT UM,

MHTEpeC K OOY4YeHHI0 M TO3HAHMIO, JI0003HATENILHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K caM0OOpa3OBaHUIO, MPOEKTHOM U  HUCCIEAOBATEIBCKOM



NEATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPaBICHHOCTH U YPOBHsS OOy4YeHUS B
JaJIbHCUIIIEM;

4) popmMupoBaHUsI KYJbTYPbI 310POBbS:

OCO3HAHUE IIEHHOCTH KU3HHM, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBI0, YCTAaHOBKM Ha 3JIOPOBBIM 00pa3 KU3HU, OCO3HAHHWE MOCJIEACTBUU U
HEMPUATHE BPEIHBIX MPUBBIYEK (YIIOTPEOIEHUS aJIKOTOJIsI, HAPKOTHUKOB, KypeHUs),
HEOOXOJUMOCTU COOJIIOZICHUs TMpaBWi O€30MacHOCTH MpU  OOpalleHUH C
XUMHUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

5) Tpy/10BOTr0 BOCIIUTAHUS:

UHTEpEC K MPAKTHYECKOMY M3yUeHHIO npodeccuit u Tpyaa pa3IudyHOro poja,
yBOXEHUE K TPYAYy M pe3yibTaTaM TPYAOBOM AEATEILHOCTH, B TOM YHCJE Ha
OCHOBE TNPUMEHEHMs] TPEJAMETHBIX 3HAHUM 10 XUMHHU, OCO3HAHHBIA BBIOOD
WHIMBUIYaJIbHON TPACKTOPUHU MPOJOJDKEHUST 00pa3oBaHUs ¢ yUETOM JTMYHOCTHBIX
UHTEPECOB M CIIOCOOHOCTH K XUMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
yCHEnIHOM nMpodheCCUOHAIIBHOM JEATeTbHOCTU U Pa3BUTHUSI HEOOXOIUMbBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHLCS B MPO(EeCCHOHATBLHOM Cpeie;

6) IK0JI0rH4eCKOro BOCIIUTAHHUS:

JKOJIOTUYECKHU 11eJIeCO00pa3HOe OTHOIICHHE K TMPUPOJE KaK HCTOYHUKY
KW3HU Ha 3emJle, OCHOBE €€ CYIleCTBOBaHUSI, TOHUMAaHUE 1IEHHOCTH 30pOBOTO U
O6e3omacHoro o0Opas3a >KH3HH, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMUYECKOMY 3/J0POBBIO, OCO3HAHHME IIEHHOCTH COOJIOJEHUS
paBWJI 0€30MACHOTO MOBEACHUS IPHU padoTe ¢ BEIIECTBAMHU, A TAKXKE B CUTYaIUsX,
YIPOKAIOLIKX 3I0POBBIO U )KU3HHU JIIOCH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, MOJIydaeMble MPU U3YYCHUH XUMUH, IS
pelIeHUs 3a/1a4, CBI3aHHBIX C OKPYXKAIOIIEH MTPUPOTHON CPEAOH, ISl TTOBBILICHUS
YPOBHSI  DKOJOTMYECKOW  KYJIbTYpbl, OCO3HAHHS TJ00aJbHOTO  Xapakrepa
HKOJIOTHYECKUX TMPOOJEM M MyTeH UX pEelIeHUs MOCPEACTBOM METOJO0B XHMHH,
HKOJIOTUYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJCTBOBAaThCA UM B MO3HABATEIbHOM,
KOMMYHUKATUBHOU U COLIMAJIbHOM MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATHBI

B cocraBe MeTanmpeIMETHBIX pe3yJbTaTOB BBIACISIOT 3HAYUMBbIE IS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TOHATUA (3aKOH, TEOpHs,
MPUHIINI, TUTIOTE3a, (DAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U JPYTOE.), KOTOPHIE
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax M TMO3BOJISIIOT Ha
OCHOBE 3HAHWH M3 ITUX MPEAMETOB (POPMHUPOBATH MPENCTABICHUE O IIEIIOCTHOM
Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIE YUeOHbIE IeCTBUA (TO3HABATEIbHEIE,
KOMMYHUKAaTHBHBIC, DPETYIATUBHBIC), KOTOpPBhIE OOecmeunBarOT (GopMupoBaHUe
FOTOBHOCTH K CaMOCTOSATEIIbHOMY IUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
NESATETbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHUS

ba3oBble Jornueckue aAeiicTBU:

YMEHHUS UCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUIEHUS TPU OCBOCHUU
3HAHUMN: PAaCKPBIBaTh CMBICI XUMHYECKUX MOHITUH (BBIACISATH UX XapaKTEpPHbIE



MPU3HAKU, YCTaHABIMUBATh B3aMMOCBSI3b C JAPYTMMHU TOHSITHUSMH), HCIOIb30BaTh
MOHATHUS JIsl OOBSACHEHUS! OTJEIbHBIX (DAKTOB U SIBJICHUN, BEIOMPATH OCHOBAHUS U
KpUTEpUH ISl KIACCUPUKAIMU XUMHYECKUX BEIIECTB U XUMUYECKUX PEaKIui,
YCTaHABIIUBaTh MPUUYUHHO-CIIC/ICTBEHHBIE CBSI3M MEXIYy OOBEKTaMH HU3Y4YEHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIAYKTUBHBIC, ICIYKTUBHBIEC, [0 aHAJIOTUH),
JienaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TPUMEHSITh B TIpollecCe€ TO3HAHUS TOHATHS (TIPEAMETHBIE W
MeTanpeIMETHbIC), CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOIb3yEeMbI€ B XUMUH,
peoOpa3oBBIBATH MIUPOKO MPUMEHSEMbIC B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI dJIEMEHTa), XUMH4YecKas ¢opmysia U YpaBHCHHUE
XUMUYECKOU PEAKIMU — MPU PEIICHUH y4eOHO-TIO3HABATEIbHBIX 3ajlau, ¢ y4ETOM
ATUX MOJIEIBHBIX TMPEACTaBICHUNM BBISBIISITh U XapaKTEPU30BaTh CYIIECTBEHHbBIC
MPU3HAKK U3YYae€MbIX 0OBEKTOB — XUMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIuH,
BBISIBJIATH  OOIME  3aKOHOMEPHOCTH, MPUYUHHO-CJICJACTBEHHbIE CBSI3U U
MPOTUBOPEUHUSI B U3YyUAEMbIX IIPOIIECCaxX U SIBICHUSX.

Ba3oBble uccienoBarejbckue AeiCTBHS

yMEHHE HCIOJIb30BaTh IOCTABJICHHBIC BOIMPOCHI B KaueCTBE HMHCTPYMEHTA
MO3HAHMS, a TakKKe B KadeCTBE OCHOBBI Il (DOPMUPOBAHUS TUIOTE3bI TIO
IIPOBEPKE MPABUIIBHOCTH BBICKAa3bIBAEMBIX CYKICHUI;

NpUOOpETeHne OMbITa MO IUJIAHUPOBAHHUIO, OpPraHU3allMd U TMPOBEIACHUIO
YUYEHUYECKUX OKCIEPUMEHTOB, YyMEHHE HaOMonaTh 3a XOJOM Ipollecca,
CaMOCTOSTEJILHO MPOTHO3UPOBATh €ro Pe3yibTaT, POopMYyIUpPOBATH 00OOIIECHUS U
BBIBOJBI 10 pE3yJIbTaTaM MPOBEAEHHOTO OIbITA, UCCIEAOBAHUSA, COCTABIATh OTYET
0 MpoJieTTaHHOM padoTe.

Pab6ora ¢ undgopmanmei:

yMEHHE BBIOMpaTh, AHATU3UPOBATH U HWHTEPIPETUPOBATH HHPOPMAIIHIO
pPa3TUYHBIX BUAOB U (HOPM MPEICTABICHUS, MOIyYaeMyl0 U3 Pa3HBIX UCTOYHHKOB
(Hay4HO-TIOMYJISIpHAST  JIUTEpATypa XUMHUYECKOTO COAEpP)KAHMS, CIPABOYHBIC
nocobusi, pecypcbl HMHTepHETa), KPUTUYECKUA OIICHHUBATH NPOTUBOPEUYUBYIO H
HEJI0OCTOBEPHYIO MHPOPMAIIHIO;

yMEHHE TPUMEHSTh Pa3IMYHbIE METOJBI W 3ampOChl MPHU MOUCKE U OTOOpE
uHOpPMAIIM W COOTBETCTBYIOIIUX JAHHBIX, HEOOXOMMMBIX ISl BBITIOJHEHUS
y4eOHBIX U MO3HABATEIBHBIX 3a7]a4 OMPEeAEHHOTO TUTIA, TPUOOPETEHNUE OTbITA B
0o0NacTH  MCTONB30BaHMS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYPOU aKTUBHOTO UCIOJIb30BAHUS PA3TUUYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSTEIILHO BBHIOMPATh ONTUMANBHYIO (hOopMy TIpeacTaBiieHus nH)OpMAIUU H
WUTIOCTPUPOBATh pElIaeMble 3aJaud HECJIOKHBIMU CXEMaMH, JHarpaMMamu,
apyruMu popMamu rpaduKi U UX KOMOMHAIUSIMU;

YyMEHUE WCHOJIb30BaTh M AaHAJIMW3UPOBaTh B Ipolecce Yy4eOHOU W
HCCIIEIOBATEIBCKON NIESITEIbHOCTH MH(DOPMALIMIO O BIUSHUM IPOMBIIIIEHHOCTH,
CEJIbCKOTO XO35IMCTBA M TPAHCIIOPTA HA COCTOSIHHE OKPYXKAOIIEH MPUPOJHOU
CpeJibl.

KoMMyHuUKaTHBHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUSA:



yMEHHUS 3aJjaBaTh BONPOCHl (B XOA€ JAuanora W (WIH) JIUCKYCCHH) TIO
CyLIECTBY  OOCyXJaeMol  TeMbl, (OpMyIHpOBaTH CBOM  HPEAJIOKECHHUS
OTHOCHUTEJBHO BBITIOJIHEHHSI PEJIOKEHHOM 3a1a4H;

YMEHHUS  MPEACTaBIATh  MOJIY4YEHHbIE  pe3yibTaTbl  MO3HABATEIbHOM
NEATeIbHOCTH B YCTHBIX U THUCBMEHHBIX TEKCTax; JeJiaThb Mpe3eHTAIUI0
PE3YJIbTATOB BBINOJHEHUS XUMHYECKOro IKCIEepUMeHTa (11abopaTopHOro OIbITa,
1a00paTopHOM pabOThI MO UCCIIEIOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOCKTA);

YMEHHUS y4ye€OHOro COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEILHOM M MCCIENOBATENIbCKOM  NEATENbHOCTH  MpPU  PEIICHUH
BO3HUKAIOUIUMX NpoOJieM Ha OCHOBE Y4E€Ta OOLIMX HHTEPECOB U COIIACOBAHMUS
no3unuii (00CyXaeHUsI, 0OOMEH MHEHUSMH, «MO3TOBBIE HITYPMbID», KOOPAUHAIIUS
COBMECTHBIX JICMCTBHI, oOmNpeneleHue KpPUTEpPUEB IO OIEHKE KauecTBa
BBITIOJIHEHHOM pabOThI U APYTHE).

PeryisiTUBHBIE YHUBEpPCAJIbHbIE yUeOHbIE eiiCTBUSA:

YMEHHE CaMOCTOSATEIbHO OIpEAENsITh LEJU JeATeIbHOCTH, IJIAHUPOBATh,
OCYHIECTBIISITh, KOHTPOJUPOBATh U TMPH HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
JeSTENbHOCTD, BEIOMpATh Hanbosee 3 (PeKTUBHBIE CIIOCOOBI PEIICHHS YIEOHBIX U
MO3HABATEIbHBIX 3a/lay, CaMOCTOATEIbHO COCTABIATh WM KOPPEKTUPOBATH
MPEIOKEHHBIH aJTOPUTM JICUCTBUN TIPU BBINIOJTHEHUU 3aJaHUd ¢ Y4ETOM
MOJIyYeHUsS. HOBBIX 3HaHUN 00 M3ydyaeMblX OOBEKTaX — BEIIECTBAX M PEAKLHUAX,
OLIEHUBAaTh COOTBETCTBHE IOJIYYEHHOI'O pPE3yJlbTaTa 3asBICHHON LEIU, YMEHHE
UCITIOJIB30BATh M aHAJIU3UPOBATH KOHTEKCTHI, IPEJIaraéMbl€ B YCIOBUU 3aIaHUI.

HNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX pE3yJNbTATOB IO OCBOCHHUIO 00S3aTEIHHOTO
COJICp)KaHMsI, YCTAaHOBJICHHOTO JaHHOW (enepanbHOl pabodeil mporpamMMmon,
BBIJICIISIIOT: OCBOGHHBIE OOYYAIONIMMUCS Hay4YHbIE 3HAHUS, YMEHHS U CIOCOOBI
NeHUCTBHM, crenupuyueckue s NpeaMeTHOM obimacth «XuMHs», BHUIBI
NEATEIbHOCTH 10  TOJYYEHHUIO HOBOTO  3HAHUSA, €ro HWHTEepIpeTaluu,
IpeoOpPa3oBaHUIO U MTPUMEHEHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYAIIHSIX.

K xoniy oOydenus B 8 kiacce mpeMeTHbIC PE3yIbTaThl HA 0a30BOM ypOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM:

e pACKpbIBaTh CMBICII OCHOBHBIX XHMHYECKHX MOHSTUN: aTOM, MOJIEKyJa,
XUMHYECKUI D3JIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(omHOpPOHAS U HEOJHOPOHAS ), BAJIEHTHOCTh, OTHOCUTEJIbHASI aTOMHAsl U
MOJIEKYJISIpHAasi Macca, KOJMYECTBO BELIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsI XUMHYECKOTO DJIEMEHTA B COSAMHEHUH, MOJIIPHBIN 00BEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJb, DJIEKTPOOTPULATEIbHOCTb, CTEIECHBb
OKHUCJICHHS, XUMUYECKasi PEeaKiusi, KiIacCU(UKAIMSI DPEaAKIUi: peakiuu
COCMHEHHUS, PpEAKIUU PaA3JIOKEHUS, PpEAKIMU 3aMElIeHUs, peaKIuu
oOMeHa, 3K30- U 3HJAOTEPMUUYECKUE PEaKINH, TeIIOBOU 3(hPEeKT peakiuu,
SIpO aToMa, BJEKTPOHHBIM CJIOM aToma, aTOMHasi OpOUTaj b, pagUycC
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAS M HEMOJISIPHASI KOBAJICHTHAs CBS3b,



WOHHAs CBs3b, MOH, KaTHOH, aHUOH, PAcCTBOpP, MAaccoBas JOJsl BeEIlIeCTBa
(Mpo1eHTHAsT KOHLIEHTpAIIKsl) B PaCTBOPE;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUYECKHX TIOHSATUM U
MPUMEHSITH 3TH TIOHSATHUS MPU ONMMCAHUM BEUIECTB U UX MPEBPAICHUI;
WCIOJb30BaTh XMMHMYECKYI0 CUMBOJUKY JUIsi cocTaBieHus Gopmyl
BEIIECTB U YPABHEHUN XUMHUUYECKUX PEAKIINN;

OTPENIEeNIATh BAJICHTHOCTh ATOMOB JJIEMEHTOB B OMHAPHBIX COCIUHCHUSX,
CTENEHb  OKWCIEHMsI  BJIEMEHTOB B  OMHApHBIX  COCIUHCHUSX,
MIPUHAJICKHOCTh BELIECTB K OIPEACIEHHOMY KJIACCy COCIMHEHUH IO
dbopmynaM, BHUA XUMHYECKOW CBSI3M (KOBaJ€HTHAas M HOHHAs) B
HEOPraHUYECKUX COCTMHEHUSX;

packpbiBaTh cMmbici [lepuoguueckoro 3akona J[. WM. Menneneena:
JEMOHCTPUPOBATh TMMOHMMAaHWE TEPUOJMYECKON 3aBUCHUMOCTH CBOMCTB
XUMHUYECKUX JJIEMEHTOB OT uUX mojoxkeHus B [lepuogmdeckoit cucteme,
3aKOHOB COXPAaHEHHUS MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJICKYJISIDHOTO yU€HHS, 3aK0OHa ABOTAIpO;

OMHUCBHIBATh U XapakTepu3oBaTh TabIuuHyr ¢opmy Ilepuonnueckoit
CUCTEMBbl XUMUUYECKHUX DJIEMEHTOB: pa3jiuyaTh TIOHATHUS «TJIaBHAs
noarpynna (A-rpymnma)» u «modounas noarpymnmna (b-rpymnma)y, manbsie u
OOJbIIME TEPHOJbI, COOTHOCUTH OOO3HAYEHHS, KOTOpPHIE HMEIOTCS B
tabiuue «llepmonnueckas cucrtema xumudeckux osnemeHtoB J[. U.
MeHneneeBay C YHUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUS aTOMOB
XUMHYECKUX AJIEMEHTOB (COCTaB M 3apsjl sapa, 001iee Yucio 3JIEKTPOHOB
U pacupeesIeHUE UX M0 AIEKTPOHHBIM CIOSIM);

KJIacCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBa,
XUMUYECKUE peakuuH (MO0 YUCIAYy M COCTaBYy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TEIJIOBOMY 3D (PeKTy);

XapaKTepu30oBaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOMCTBAa BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKAAs OMUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHU COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN;

IIPOTHO3UPOBATH CBOICTBA BEILIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XHUMHUYECKUX IMPEBpALICHUA B
Pa3IUYHBIX YCIOBUAX;

BBIUHUCIISIT OTHOCUTEIBHYIO MOJEKYJISPHYIO M MOJIIPHYIO MAaccChl
BEIIECTB, MACCOBYIO JIOJIO XUMHYECKOro »JjeMeHTa 1o Qopmyre
COEIMHEHHS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKOHN peakiny;

NPUMEHATh OCHOBHBIE ONEPAlMU MBICIUTEIIBHOW AESTEIbHOCTH — aHaIu3
W CUHTE3, CpaBHEHHE, 00OOIIECHHE, CHUCTEMAaTH3aIio, KiacCU(HUKAIIUIO,
BBISIBICHUE MPUYUHHO--CJIEACTBEHHBIX CBSI3€M — ISl U3YyYEHHs] CBOMCTB
BEIIECTB W XHUMHYECKUX pEAKIUN, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUS — HAOJIOJICHHE, W3MEPEHUE, MOJEIUPOBAHUE, SKCHEPUMEHT
(peanbHbIN U MBICJICHHBIN);



CIeNOBaTh  IIPAaBWJIAM  TOJIb30BAaHUSA  XMMHUYECKOW  IOCYIOU U
nabopaTopHbIM 00OpYAOBaHUMEM, a TakXKe INpaBuiIaM oOpalieHust ¢
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIMSAMH TI0 BBIMOJTHEHUIO
71a00paTOPHBIX XUMHUUYECKUX OMBITOB MO TMOJYYEHUI0O U COOUPAHUIO
razoo0pa3HbIX BEHIECTB (BOAOPOJA M KHUCIOPOJa), HPUTOTOBICHUIO
pacTBOPOB C OMNPEAECIEHHONM MACCOBOM J0JIEW paCTBOPEHHOIO BEIIECTBA,
IUTAHUPOBaTh W TMPOBOAWTH  XUMHYCCKHE  DKCIIEPUMEHTBHI  TIO
pacro3HaBaHUIO PACTBOPOB IIEIOUYEH U KUCIOT ¢ TOMOIIbIO UHAUKATOPOB
(makmyc, dhenondranern, METUIOPAHXK U APYTHUE).

K xonny o0yuenus B 9 kiacce npeMeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

pPacKpbIBaTh CMBIC OCHOBHBIX XUMHUYECKUX TOHSITHH: XUMUUYECKUU
AJIEMEHT, aTOM, MOJIEKYJia, WOH, KaTHOH, aHHOH, IPOCTOE BEIIECTBO,
CJIO’)KHO€ BEIIECTBO, BaJE€HTHOCTh, D3JIEKTPOOTPHUIATEIBLHOCTh, CTEIECHBb
OKHCJICHUSI, XUMUYECKasi Peakivs, XUMUYECKasl CBS3b, TEIIOBOM 3(PdekT
peakIuu,  MOJib,  MOJISIpHBIA  00BEM,  pacTBOp,  DJIEKTPOJMTHI,
HEIJIEKTPOJIUTHI, JJICKTPOJIUTUYECKAS JTUCCOIMAIIMS, PEaKIMd HOHHOTO
oOMeHa, KaTajiu3aTtop, XUMHYECKOE paBHOBecHe, OOpaTUMblE U
HEOOpaTUMbIC pPEaKIMH, OKHUCIUTEIHLHO-BOCCTAHOBUTEIBHBIC PpEaKIIUU,
OKHCIIUTENb,  BOCCTAHOBHUTENIb, OKUCIEHWE U  BOCCTAHOBIICHHUE,
aJIoTponusi, aMpOTepHOCTh, XUMHUYECKasi CBs3b (KOBaJCHTHAs, MOHHAafi,
MeTaJInyeckas), KpUCTalInueckas pemérka, KOppo3us METaljIoB,
CIUIaBbl, CKOPOCTb XHMMHUYECKOW peaKkUuu, MpeaeabHO JOIyCTUMAs
koHueHTpauus [IJIK BemecTna;

WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHMHYECKUX TOHITUH U
NPUMEHATH 3TH HOHATHUS NIPU ONUMCAHUM BEUIECTB U UX MPEBPALICHUN;
UCIIOJIb30BaTh XMMHYECKYI0 CHUMBOJIMKY JJIs COCTaBieHUs Qopmyi
BEIIECTB U YPABHCHUN XUMHUUYECKUX PEAKIIUN;

ONPENEIATh BAJIEHTHOCTh U CTENEHb OKUCIEHUS XUMHYECKUX 3JIEMEHTOB B
COCMHEHUAX PpA3JIMYHOTO COCTaBa, NPUHAIJIEKHOCTh BEIIECTB K
OTpeNeNEHHOMY KJIacCy COEIWHEHUW mo (opMmyrnaMm, BHI XUMHUYECKOU
CBA3U (KOBaJIEHTHAs, WOHHAs, METaJUIM4YeCKas) B HEOPraHMYeCKUX
COCIMHEHHUSX, 3apsii MOHA MO0 XUMUYECKON (opMylie, XapakTep cpeibl B
BOJHBIX PAaCTBOpPAaX HEOPraHUYECKUX COCIUHEHUH, TUI KPUCTAIUIMYECKOMN
PEIETKH KOHKPETHOT'O BEUIECTRA;

packpbiBaTh cmbich Ilepuognueckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro TOHUMAaHHME: OINHUCHIBATh M XapaKTEPU30BaTh
Tabmmunyto dopmy Ileprogndeckolt CUCTEMBI XUMUYECKUX DJIEMEHTOB:
paznuuath MOHATHUS «JIaBHas mnoarpynmna (A-rpynmna)» U «mnoOoyHas
noarpynna (b-rpynna)», wmanble u OOJbIIME TEPUOABI, COOTHOCUTH
0003HAaUYCHHUS, KOTOPbIE MMEIOTCA B MEPUOAMYECKOM TaOmuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XUMHMUYECKHUX
AJIEMEHTOB (cOCTaB MW 3apsij slpa, OOIIee YUCIO DJIEKTPOHOB U



pacrpefieieHue HMX MO DJJIEKTPOHHBIM CJOsIM), OOBSICHATH OOIIue
3aKOHOMEPHOCTH B M3MEHEHHMHM CBOMCTB 3JIEMEHTOB M UX COCIUHCHUHN B
npejenax MajiblX MEPUOJIOB U TJIaBHBIX MOJATPYII ¢ YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIMPOBATH XUMUYECKUE DJIEMEHThI, HEOPraHUYECKHUE BEIECTBA,
XUMUYECKHE peakiuu (MO YUCIy M COCTaBY Y4YacTBYIOUIUMX B PEaKIUU
BEIECTB, MO TEIIOBOMY 3(P(PEKTy, M0 U3MEHEHUIO CTETICHEH OKUCIICHUS
XUMHUYECKHX JIEMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATH) OOIIME U CHEeHUPUUECKUE XUMUYECKUE
CBOMCTBa TIPOCTHIX M CJOXHBIX BEIIECTB, TOJTBEpPKIas OIMKUCAHUE
npuMepaMu MOJICKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIHif;

COCTaBJISITh YPaBHEHHUS DJICKTPOJIMTHUYECKONW JTUCCOIMALIMM  KHUCIIOT,
HieJIouel M CoJIeH, OJIHbIC M COKpAIIEHHbIC YPABHEHUS PEAKIIUA HOHHOTO
oOMeHa, ypaBHEHUsI peaklMi, TMOATBEPKAAIONIUX CYIICCTBOBAHUE
TEHETUYECKON CBSI3M MEXy BEIIECTBAMH Pa3IMYHBIX KJIACCOB;
pPacKpbhiBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
MOCPEJICTBOM COCTABJICHUS JIEKTPOHHOTO OajlaHca 3THX PEaKIIHii;
IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHWSI,
BO3MOXKHOCTH TIPOTEKAHHS XUMHUYECKUX TMPEBpAIICHU B pPa3IMYHBIX
YCIOBUSX;

BBIUUCISITh OTHOCUTEIBHYIO MOJIEKYJSIDHYIO M MOJSIPHYIO  Macchl
BEIIECTB, MAaCCOBYIO JOJIO XUMHYECKOro »dJeMeHTa 1o Qopmylie
COEIMHEHHUS, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI
10 YPaBHEHUIO XUMUYECKON PEaAKIUY;

coOMomaTh  MpaBWwiIa  IOJB30BAaHUS  XUMHUYECKOM  TOCYJOM |
nabopaTopHbIM O0OpYIOBAaHHEM, a TaKXke TNpaBuiaa oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUU C HWHCTPYKIHMSMHU TIO BBINOJIHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB 10 TMOJYYCHHI0O U COOUPaHUIO
ra3000pa3HbIX BEIIEeCTB (AaMMHaKa M YIJIEKHUCIIOTO rasa);

OPOBOJIUTh  PEAKIMH, MOJATBEPKIAIOIINE  KA4eCTBEHHBIM  COCTaB
Pa3IMYHBIX BEILECTB: PACIO3HABATh OMBITHBIM MYTEM XJIOPUA-, OpOMU-,
uonua-, kapbonart-, ¢ocdar-, CuIHMKaT-, Cyiabhar-, THAPOKCUI-HOHBI,
KaTHOHbBl aMMOHHUS U WMOHBI M3YyYEHHBIX METAJJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PACTBOpPaX HEOPTraHUYECKUX BEUIECTB;

OPUMEHATh OCHOBHBIE ONEpAlMU MBICIUTEIBHON AEATEIbHOCTH — aHaIU3
U CHUHTE3, CpaBHEHHE, O0000IIeHHEe, CHUCTEMAaTH3aIMI0, BBHISIBJICHUE
NPUYMHHO-CIIC/ICTBEHHBIX CBA3€M — JJIsl M3YUYEHHs] CBOWCTB BEILECTB U
XUMUYECKUX pEaKlii, eCTeCTBEHHO-HAay4YHbl€ METOAbl TO3HAHUS —
HaOJI0JIEHHE, WU3MEPEHUE, MOJIETUPOBAHUE, SKCIEPUMEHT (peajbHbI U
MBICIICHHBIH ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KoanuecTBo 4acon
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIE (L (POBbHIE)
KonTtpoibHbie IIpakTHYeckue
n/n TeM MPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE pecypcChl
padoTsbI padoThI
Pazpnen 1. IllepBonayanbHble XUMHYECKHE TIOHATHS
Xumuss — BakHast 00J1aCTh
11 €CTECTBO3HAHUSA U 5 0 9 bubnuotexa [JOK
' MIPAKTHYECKON JIEATEIbHOCTH https://m.edsoo.ru/7f41837c
L ): ]
19 BemectBa 1 xuMu4eckue 15 5 0 bu6moreka [IOK
' peaKnuu https://m.edso0.ru/7f41837¢c
Hroro mo pazueny 20
Pa3znen 2. BaxHelinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB
Bo3nyx. Kucnopoa. [Tonsitue bubnuoreka [IOK
2.1 6 0 1
00 oxcuaax https://m.edsoo.ru/7f41837c
Bopaopoa.Ilonsarue o kucinorax bu6mmoreka [IOK
2.2 8 1 1
U COJISIX https://m.edsoo.ru/7f41837c
Bopna. PactBopsr. [Tonsitue 06 bu6moreka [IOK
2.3 5 1 1
OCHOBAHUSX https://m.edsoo.ru/7f41837c
OCHOBHBIE KJIacChl bubmuoreka [JOK
2.4 . 11 1 1
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Utoro mno pazneny 30

Pasnea 3. Ilepuoauyecknii 3akoH u Ilepnoanyeckas cucrema xumudeckux djaeMenToB JI. . Mennesneesa. CTpoeHue aToMOB.

Xumnueckasi cBsi3b. OKHCIHTEILHO-BO

CCTAHOBHUTEJIbHbIC PEAKIIUU

3.1

[Iepronnueckuii 3aK0H U
[lepuoanueckas cucrtema
XUMHUYECKUX 31eMeHTOB /1. H.
Mennene-esa. CtpoeHue aroma

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢c
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XUMHYECKAA CBA3b.

32 ORHCIHTENBHO- 8 ]r?tltdpiﬂ/l;s:;si? r(3/I§f41837c
BOCCTAHOBUTCIIBHBIC peaKLII/II/I
bubnuoreka [IOK
Hroro mo pasaery 15 https://m.edsm])_.[ ru/7f41837c
PesepBHOE BpeMms 3 bubmmorexa [TOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3ae/ioB U TeM uugposbie
Ne n/m P Konrpoabubie | IIpakTHyeckue (uncpp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl
Paznes 1. BemecTBo U XuMH4YecKne peakuuu
11 [ToBTOpenue u yriyoieHue 3HaHUH 5 1 0 bubnuorexa [JOK
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 0 0 bubnnorexa [JOK
' peaKIuii https://m.edso0.ru/7f41a636
13 DIIEKTPOJIUTHYECKAS JUCCOIALIMS. 8 5 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HeMeTa/JILI M UX COeAMHEHHUS
OO6mrast XxapaKTepUCTHKAa XUMUUYECKHUX bubnuoreka [IOK
2.1 4 0 1
anemeHToB VIIA-rpymnmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 0 0 bubmmorexa [TOK
' PyibL. 4P https://m.eds00.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX Eu6 1OK
nonMoTexa
2.3 VA- A 7 1 1
HICMEHTOB FPYMIIBL. ASOT, hocop u nx https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.4 anemeHToB |VA-rpymnmel. Yriepon u 8 1 2 bubmorexa HOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25
Pa3pnen 3. Merasibl U MX COeINHEHUS
3.1 OO0111e cBOIICTBA METAILJIOB 4 0 0 Bubmiorexa LOK

https://m.edsoo.ru/7f41a636
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bubmuoreka [JOK

) i 1
3.2 Baxxuetiime MeTajutbl 1 UX COSTUHEHUS 6 httos://m.edsoo.ru/7f412636
Uroro mo pazneny 20
Paznen 4. Xumus u okpy»amomnias cpeaa
4.1 B 3HU YeJ0BEKa 3 bubmorexa HOK
' CHICCTBA 1 MATCPUAIIBL B KK . https://m.edsoo.ru/7f41a636
Wroro mo pazueny 3
PesepBHOE Bpems 3 bubnmorexa [TOK
P p https://m.edsoo.ru/7f41a636
OBIIEE KOJJMYECTBO YACOB I10 ITPOTPAMME 68
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