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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o XMMHHM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs COCTaBJIEHA HA OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOEHHSI OCHOBHOW 00pa30BaTeNbHOM MPOrpaMMbl OCHOBHOTO OOIIETO
oOpaszoBanus, npezacraBieHHbeix B @I'OC OOO, a Takke Ha OcCHOBe (emepalbHONW paboueit
nporpaMmbl BOCIIMTAHHUA U C y‘-IéTOM KOHICIIIHU IPCIOJaBaHUs lee6H0r0 npeameTa «XuMus» B
oOpa3oBaTeNbHBIX opranm3amusx Poccuiickoit enepammm.

[TporpamMma 1o XuMuM JaéT MPEJCTABICHUE O ENIX, 00meH cTpareru 00ydeHUs, BOCITUTAHUS
U pa3BUTHA OOy4alOMIMXCS CPEJCTBAMH Y4eOHOTO MpeaMeTa, YCTaHABIMBAeT 00s3aTeIbHOE
MPEIMETHOE COJIep)KaHKE, TPEYCMAaTPUBAET paclpeesieHHE ero Mo KJIACCaM U CTPYKTYPUPOBAHUE 110
pasaciiaMm U TCMaM IHporpaMMbl IO XUMHUH, OINPCACIIACT KOJIMYCCTBCHHBIC MW KAaUCCTBCHHBIC
XapaKTEPUCTUKU COAEPkKAHUS, PEKOMEHIYEMYKO MOCIEIOBATEIBHOCTh H3YYEHHUS XHUMHAH C Y4ETOM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€M, JIOTMKM Y4eOHOro mpoliecca, BO3PACTHBIX
0coOeHHOCTEeH 00yJaromuxcs, ONMpeaesieT BO3MOKHOCTH MPeMeTa Ul pealn3anuy TpeOOBaHUN K
pe3yibTaTaM OCBOCHHUSI OCHOBHOW 0OO0pa3oBaTEeNbHOM IMPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, a TaKke TPeOOBaHWI K pe3ynbTraTaM OOy4YeHHs XUMHH Ha YPOBHE IIeNieil M3ydeHHsS
IpeaMeTa U OCHOBHBIX BHIOB y4eOHO-ITO3HABATEIBHOMN AEATEIBHOCTH 00yJaromerocs mo OCBOCHHUIO
y4eOHOTO COJepKaHUSI.

3HaHWE XHMHUU CIYKUT OCHOBOW JUIT (OPMHUPOBAHHS MHPOBO33PEHHS OOYYaIOMIEToCs, €ro
MIPEJICTAaBICHU O MaTepUaJbHOM €IMHCTBE MHpa, BAXHYIO POJb UrparoT (QopMHUpyeMble XUMHUEH
MNpEACTAaBJICHUA O B3aMMOIIPEBPAIICHUAX JSHEPIruu U 00 OBOJIIOLIMM BEIICCTB B IMPUPOAC, O MYTAX
pelieHus ri1o0aabHBIX MPoOIeM YCTOWYMBOIO Pa3BUTHUS YEJIOBEUECTBA — ChIPbEBOM, SHEPTeTUUECKOH,
MUIIEBOH U YKOJIOTHYECKOW 0€30MacHOCTH, TIPOOIIEM 31paBOOXPAHEHUSI.

N3ydenune xumuu:

CHOCOOCTBYET pealii3allid BO3MOXKHOCTEH [UIsi caMOpa3BUTHSI U (OPMHUPOBAHUS KYIbTYPHI
JUYHOCTH, €€ 001mel 1 (PyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJaJ B (OPMHPOBAHWE MBIIIUICHUS M TBOPYECKUX CIOCOOHOCTEH OOydarommxcs,
HABBIKOB MX CaMOCTOATEIbHON Y4eOHOU NEesATeNbHOCTH, IKCIEPUMEHTAIbHBIX M HCCIEA0BATEIbCKUX
YMEHHH, HEOOXOIMMBIX KaK B MOBCEAHEBHOM KH3HH, TaK U B IPO(ECCHOHATILHON eI TeIbHOCTH;

3HAKOMHUT CO ClleUr(UKON HaydHOTO MBIILJICHHS, 3aKJIaIbIBA€T OCHOBBI 1IEJIOCTHOTO B3rJIsSAa Ha
€IMHCTBO MPHUPOJbI U YEJIOBEKA, SIBJIIETCS OTBETCTBEHHBIM 3TanoM B (JOPMHUPOBAHUU €CTECTBEHHO--
HAyYHOU rpaMOTHOCTU OOY4aIONINXCS;

croco0cTByeT (POPMHUPOBAHUIO LIEHHOCTHOTO OTHOILIEHUS! K €CTECTBEHHO--HAYYHBIM 3HAHUSM, K
MIPUPOJIe, K YeJIOBEKY, BHOCUT CBOM BKJIAJ] B 3KOJOTHYECKOE 00pa3oBaHNe 00YJarOIIUXCSl.

JlanHble HampaBlieHUSt B OOyYEeHHH XHMHH OOECIeUMBAIOTCS CHEHU(PHUKON coAepKaHHs
y4eOHOro mpeaMeTra, KOTOPBIA SBISIETCS IEIaroru4yeckd aJalTHPOBAHHBIM OTpa)KeHHEeM 0a30BOM
HayKH XUMUU Ha OMPEe/IeIEHHOM JTare e€ pa3BUTHUS.

Kypc xumum Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHHMs OPHEHTUPOBAH Ha OCBOCHHUE
0Oy4YaIOUIUMUCS. CUCTEMBbl IEPBOHAYAIBHBIX IMOHSATUN XWMHUHU, OCHOB HEOPraHHMYECKOH XHMHUU U
HEKOTOPBIX OTJEIbHBIX 3HAYUMBIX MOHATUN OPraHUYECKOM XHUMUH.

CrpykTypa coaep:kaHus MpOorpaMMbl IO XUMHUH chopMUpOBaHA HA OCHOBE CHCTEMHOTO MOAX0/1a
Kk e€¢ u3ydeHuto. CojeprkaHue CKJIaJbIBAETCS W3 CUCTEMbl MOHATHH O XHMHUYECKOM OJJIEMEHTE WU
BEIIECTBE U CHCTEMbI IOHATHH 0 XUMU4ecKoi peakuuu. O6e 3TU CUCTEMBI CTPYKTYPHO OPraHHW30BaHbI
[0 TPUHIMITY MOCIEI0BATEIbHOIO Pa3BUTUS 3HAHUN Ha OCHOBE TEOPETHUECKUX IpeACTaBICHUN
Pa3HOro ypOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHsI KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepuoauueckoro 3akoHa /. . MenzeneeBa kak OCHOBHOTO 3aKOHA XMUMHUU;

— Y4EHUS O CTPOCHUHU aTOMa U XUMHUECKOH CBS3H;

— MPEICTaBICHUH 00 MEKTPOIUTUYECKOI TMCCOIMALINY BEILIECTB B PACTBOPAX.



Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OHMIUPHUYECKH TMOJIYYEHHBIX U
OCMBICTICHHBIX (DAKTOB, Pa3BUBAIOTCS IOCIEAOBATEIBHO OT OJHOTO YPOBHS K JPYrOMY, BBITIOJHSS
¢GbyHKIMU OOBSCHEHUS W TPOTHO3UPOBAHUS CBOMCTB, CTPOCHHS W BO3MOXKHOCTEH MPaKTHUYECKOTO
MIPUMEHEHHUSI U MOTYYCHUS U3Yy4aeMbIX BEIECTB.

OcBoeHue MporpaMmbl O XUMUH CIIOCOOCTBYET (POPMUPOBAHHIO MPEICTABICHUS O XUMHUECKOM
COCTaBJISIFOLLIEH HAYYHON KapTHUHBI MUpPA B JIOTUKE €€ CUCTEMHOM MPUPObI, HEHHOCTHOIO OTHOLIEHUS
K HayyHOMY 3HaHHUIO U METOJaM I03HaHUs B Hayke. V3yueHue XumMuu nNpoucXoaUT C NMPUBICUEHUEM
3HAaHUH U3 paHee 3Y4eHHBIX YUeOHBIX MpeaMeToB: «OKpyxaromuid Mupy», «buonorus. 57 kiacce» u
«®Dusuka. 7 Kiacey.

[Ipy M3ydeHWH XUMHUH MPOWCXOMUT (OPMUPOBAHWE 3HAHWH OCHOB XUMHYECCKOW HAYKH Kak
00JTaCTH COBPEMEHHOT'O €CTECTBO3HAHMS, NMPAKTUYECKOH JIEATEIFHOCTH YelIOBEKa M Kak OJHOTO U3
KOMIIOHEHTOB MHUPOBOM KYJBTYpbI. 3a/ilada y4eOHOIO MpeaAMeTa COCTOUT B (POPMUPOBAHUU CUCTEMBI
XUMUYECKUX 3HAHUW — BaXXHEHUIIUX (DAKTOB, MOHSATHN, 3aKOHOB M TEOPETHUYECKUX TMOJIOXKEHUH,
JOCTYIHBIX 000OIIEHNI MHPOBO33PEHUECKOT0 XapakTepa, si3bIka HAayKH, B MPHOOIIEHNU K HAYYHBIM
METOJIaM TIO3HAHUS MPU U3YyYCHUU BEIIECTB M XUMHUYECKHX pPEaKIuii, B (JOPMUPOBAHUH U Pa3BUTHH
MM03HABATEIbHBIX YMEHUH U UX IPUMEHEHUH B yUeOHO-TIO3HABATEIbHON U y4eOHO-UCCIIEI0BATENbCKOMN
NeSITeIbHOCTH, OCBOCHUH IIPAaBHJI O€3011aCHOT0 0OpaIeHHsl C BELIECTBAMH B MIOBCEAHEBHON KU3HU.

[Ipy u3ydyeHMM XUMUU Ha YpPOBHE OCHOBHOTO 00IIero o0pa3oBaHUs Ba)KHOE 3HAYEHHE
MPUOOPEHN TaKUEe 1, KakK:

— (opMHpOBaHHE HHTEUIEKTYaJIbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K caM00Opa3oBaHMUIO,
COTPYIHHYECTBY, CaMOCTOSTEIbHOMY MPHUHATHIO PEIIeHUH, CIIOCOOHOM aanTupoBaTbcs K OBICTPO
MEHSIFOIITUMCS YCIIOBHSIM JKU3HU;

— HampaBJIeHHOCTb OOy4YeHHs Ha CHCTeMaTH4ecKoe TMpHOOIIeHHe O0O0yJaromuxcs K
CaMOCTOSITENIbHOM TO3HABaTEeNbHOM JEATEIbHOCTH, HAYYHBIM METOJaM IO3HaHUs, (OPMUPYIOIIUM
MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEN K XUMUU;

— o0ecreyeHue YCIOBHM, CHOCOOCTBYIOIIUX MPUOOPETEHHUIO OOYYarOIIUMHUCS  OTBITa
pazHoOOpa3HOM NeATeNbHOCTH, IO3HAHWS W CaMOIMO3HAHHWSA, KIIOYEBBIX HAaBBIKOB (KJIFOUEBBIX
KOMITIETEHI[HI ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JJIs1 Pa3IMYHBIX BUAOB JESITEIbHOCTH;

— (hopmupoBanue o61el QYHKIIMOHATBLHOM U €CTECTBEHHO-HAyYHOU TPaMOTHOCTH, B TOM YHCIIE
YMEHHUH OOBSICHATH U OIICHHBATh SBJICHUS OKPYKAIOLIErO0 MHpPA, HCIOJIb3YS 3HAHUA W OIIBIT,
MOJIy4Y€HHBIC TPU U3YYCHUH XUMUHU, IPUMEHSITh UX MPHU PELIEHUU MpoOiieM B MOBCETHEBHOM )KU3HU U
TPYIOBOU JEATEIBHOCTH;

— (opmupoBanue y 0O0y4aromMXCS T'yMAaHUCTUYECKUX OTHOIICHUN, MOHUMAHHS IIEHHOCTH
XMUMHYECKUX 3HAaHUHU Ui BRIPAOOTKU SKOJIOTHUYECKHU 11€TIECO00pa3HOTO MOBEACHUS B OBITY U TPYAOBOMH
JESATEIBHOCTH B LIEJISIX COXPAHEHUS CBOETO 3J0POBbS U OKPYXKAIOLIEH IPUPOIHOMN Cpeibl;

— pa3BUTHE MOTHUBAIMU K OOYYEHHIO, CIOCOOHOCTEH K CAaMOKOHTPOJIIO M CAMOBOCIUTAHUIO HA
OCHOBE YCBOCHUS O0IIEYEIOBEYECKIX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY mpoduis u
HAIMPaBJICHHOCTH JAIbHEUIIETO 00yUYeHHUSI.

OOmiee 4KcnoO 4YacoB, OTBEACHHBIX JUISI M3YyYEHUS XMMHH HAa YPOBHE OCHOBHOTO OOIIEro
obpa3oBanus, coctaBisier 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HefIeT0), B 9 kiacce — 68 yacoB
(2 gaca B HezenO).

COLEPKXAHUE OBYUYEHUA
8 KVIACC

IlepBoHaYa/IbHBIC XMMUYECKHE MOHATHSA

[Ipeamer xumun. Posib XuMUM B J)KM3HU YelIOBEKa. XUMUS B CHCTEME HayK. Tejla U BellecTsa.
dusnyeckue CBOMCTBA BEUIECTB. ArperatHoe cocTosiHue BemiecTB. [loHATHE 0 MeTonax MO3HAHMS B
xuMuu. Yncrele BemecTBa U cMecu. CrocoObl pa3iesieHus! cMecei.

ATOMBI U MOJIEKYJIbl. XUMUYECKUE 3NIeMEHThl. CHUMBOJIBI XUMUYECKUX 3JIeMEHTOB. [IpocThie u
CJIOXHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.



Xumuueckass popmyna. BalleHTHOCThP aTOMOB XHMHYECKHX 3JIEMEHTOB. 3aKOH TOCTOSHCTBA
cocTaBa BemlecTB. OTHOCUTENbHAs aToOMHast Macca. OTHOCUTENbHAST MOJIEKYJIApHas Macca. MaccoBas
JI0JISI XHMUYECKOT0 3JIEMEHTA B COCIMHCHHH.

KomnuectBo BemectBa. Mosb. MonsipHas macca. B3auMOCBsI3b KOJIMUECTBA, MAacChl M YHCIIA
CTPYKTYPHBIX €IUHHII BeliecTBa. Pacyérel mo popMynam XMMHUECKUX COCTMHEHUH.

du3nyecKne U XUMHUECKUE SIBICHUS. XUMUYECKas peakus U €€ MpU3HaKU. 3aKOH COXpaHEHUs
MacChl BEHIECTB. XHWMHYECKHE ypaBHEHHs. Kitaccupukanus XUMHUYECKUX peaKmuid (COeTuHEHUS,
pasnoXeHus1, 3aMelIeHUs, 0OMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOW TMOCYAOW, NpaBWIaMU pPAOOTHI B JIA0OpATOPUM H TNPHEMAMH
oOparneHus ¢ J1abopaTOpHBIM 000PYAOBAHHEM, H3YUCHHUE W OTIHCAHNUE (PH3UICCKIX CBOMCTB 00pa3oB
HEOPraHWYECKUX BEIIeCTB, HAOMONcHNE (pu3mveckux (IJIaBJICHHE BOCKA, TAsHHUE JIbJIa, PACTUPAHUE
caxapa B CTyNKe, KUIMIEHWE W KOHJCHCAIMs BOJbI) M XMMHUYECKUX (TOPEHUE CBEUH, MPOKATUBAHUE
MEIHOW TIPOBOJIOKH, B3aUMOJCHCTBHME MeJa C KHCIOTOW) SBJICHUM, HAONIOJCHHE W OIHCaHUE
MIPU3HAKOB MPOTEKAHUS XUMHUYECKHX peakuui (pasjoXkeHUe caxapa, B3aUMOJICHCTBUE CEpHOU
KHCJIOTHI C XJIOpuaoM Oapusi, pasnoxkenue runpokcuaa meau (1) mpu nHarpeBanuu, B3auMojeiicTBUE
xkene3a ¢ pactBopoM cost Menu (1), m3ydenne cnocoOoB pa3aenieHnusi CMeCeii: ¢ TIOMOIIbI0 MarHUTa,
(¢bunpTpOBaHUE, BBITAPUBAHKE, AUCTHIUIANNS, XpomaTorpadus, MPOBEIECHHWE OYMCTKH TMOBAPEHHOM
coyii, HAOJIOJICHWE W ONHCAaHWE PE3yJbTATOB TMPOBEACHHS OIBITa, WUTIOCTPUPYIOMIETO 3aKOH
COXPAaHEHHUS MacChl, CO3aHUE MOJIeTe MOJIeKY (IIapOCTEPKHEBBIX).

BaxuHeiinmue npeacraBuTe/ M HEOPraHNYeCKNX BellecTB

Bo3gyx — cmech razoB. CocrtaB Bozmyxa. Kucimopom — 37I€MEHT W TPOCTOE BEIIECTBO.
Haxoxnaenue kuciopojna B mpupoje, (U3MYECKHE W XUMHUYECKHE CBOMCTBA (peakiUu TOPEHHS).
Oxkcunpl. Ilpumenenune kucinopona. CrocoObl TOJNydeHHsI KHCIOpoJa B JIabopaTtopuul |
npoMeblieHHocTd.  KpyroBopoT kucimopona B mpuponae. O30H — amioTpomnHas MoaudUKanus
KHCJIOPO/1a.

TennoBoit 3pdekT XUMHUECKOW peakud, TEPMOXHMHYECKHE YpaBHEHHUS, OK30- H
SHIOTEPMHUUYECKHE PEaKUUU. TOIIMBO: YroJib U ME€TaH. 3arps3HEHUE BO3AyXa, YCUIIEHUE TAPHUKOBOTO
saddekTa, pa3pylieHre 030HOBOTO CJIOSI.

Bonopon — anemeHT u mpocroe BemecTBo. Haxoxknenue Bogopona B mnpupoze, pusudeckue u
XMUMHYECKHE CBONCTBA, MPUMEHEHHE, CIOCOObI MonydyeHus. Kucaotel u conu.

MoutsipHbiii 00BEM ra3oB. Pacué€rbl Mo XUMHUYECKUM ypaBHEHHSIM.

Odusznyeckrue cBoiicTBa Boabl. Boma kak pactBoputenb. PactBopel. HackiieHHble U
HEHACBIIEHHbIE PACTBOPBI. PacTBOpUMOCTh BenlecTB B BojAe. MaccoBasi J0Ji BEIIECTBA B PACTBOPE.
Xumnueckue cBorcTtBa BoAbl. OcHOBaHMs. Poib pacTBOpOB B NpHUpPOAE M B JKU3HU YEJIOBEKA.
KpyroBopoT Bozibl B ipupofe. 3arpsi3HeHrue NpupoJHbiX BoJ. OXpaHa U OUKMCTKA MPUPOJIHBIX BOI.

Knaccudukanuss Heopranuueckux coenuHeHuit. Oxcuapl. Knaccudukanus  OKCHIOB:
coneoOpa3ymomiue (OCHOBHbBIE, KUCIOTHBIE, aMdoTepHbie) U HecosneoOpasyromue. HomeHknaTypa
okcu10B. DU3nyecKue U XUMUYECKHUE CBOMCTBA OKCUIOB. [losryueHne okcuaos.

OcHoBanusi. Knaccudukanus OCHOBaHMN: IIENOYM W HEPACTBOPUMBIE  OCHOBAHHS.
Homenkmarypa ocHoBanuil. ®dusznueckue u XUMUYECKHE CBOWCTBA OCHOBaHWM. llomyuyenue
OCHOBAaHMM.

Kucnotel. Knaccuduxammss xucnor. Homenknatypa kucrnoT. Duszmueckue U XUMHYECKHE
cBoiicTBa KucaoT. Psax aktuBHoctu MmetamuioB H. H. bekerosa. [lonydennue kucior.

Comu. Homenknatypa cosieil. @u3nueckre 1 XuMH4YecKue cBoiicTBa cosieid. [lonyuenue comneit.

I'eneTnueckas CBSI3b MKy KJIaCCAaMH HEOPTaHUYECKUX COEAUHEHUH.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OMpeAeNieHHEe COJEepXKaHUS KHUCIOpOAa B BO3JyXe, MOJNydyeHUe, coOupaHue,
pacmo3HaBaHHEe W W3YYEHHE CBOWCTB KHUCIOpOJa, HAONMIOJCHHE B3aUMOJICHCTBUS BELIECTB C



KHCIIOPOJIOM M YCJIOBUS BO3HUKHOBEHHUS M TMpEKpalleHusi ropeHus (Imokapa), O03HAKOMIIEHHE C
o0Opa3aMu OKCHJOB M ONHCAaHHE UX CBOWCTB, MOJydeHHE, COOMpaHHUE, paclo3HABaHUE U HM3y4eHUE
CBOMCTB BoJiopoda (ropeHue), B3aumojercTBue Bojaopojga ¢ okcuaom wenud () (Bo3moxHO
WCTIOJIb30BAHME BHJICOMATEPUANOB), HaOMIONEeHUEe O0O0pa3loB BEIIECTB KOJWYECTBOM | MOIb,
HCCIIEJOBAaHUE O0COOEHHOCTENW PacTBOPEHMS BELLECTB € PA3IMYHON PaCTBOPUMOCTBIO, IIPUTOTOBIICHHUE
pacTBOPOB C ONPEAECIEHHON MAcCOBOW J0JIEM pacTBOPEHHOIO BEIIECTBA, B3aUMOJECHCTBUE BOJbI C
MeTajylaMu (HaTpUeM M KajblueM) (BO3MOYKHO MCIOJb30BAaHUE BHUJECOMATEPUAIIOB), UCCIIEJOBAHUE
00pa3loB HEOPraHMYECKUX BEIIECTB pPA3JIMYHbIX KJIACCOB, HAOIIOJCHUE W3MEHEHUS OKpPACKU
MHJUKAaTOPOB B pacTBOpax KUCIOT M Iejouel, u3yueHue B3aumojnenctBus okcujpa memu (1) c
pacTBOpPOM CEpPHOM KHCJIOTHI, KHUCJIOT € METalyIlaMH, pEaKUUi HelTpanu3anuu, I[OIydeHHue
HEpPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJIHOTO METajula JAPYTUM M3 pacTBOpa COJIM, pELICHHE
SKCIEPUMEHTAIBHBIX 337a4 10 TeMe «BakHeNuMe KIIacChl HEOPraHMYECKUX COEAUHEHHIN.

IMepuoguveckuii 3akon u Ilepumoamyeckass cucremMa xumuuyeckux 3jemenro I H.
MenpeneeBa. CrpoeHue aToMoB. XuHMHYecKasi CBfI3b. OKHCIMTEJbHO-BOCCTAHOBHTE/bHbIE
peakuuu

[lepBbie MOMBITKK KJIACCUPUKAUU XUMHUYECKHX 3JeMEHTOB. [loHsATHE O Tpymmax CXOIHBIX
3JIeMEHTOB (IIEJIOYHBIE W MIEJIOYHO3EMETbHBIE METAJUJIbl, TaJOr€Hbl, UHEPTHBIC Ta3bl). DIJIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOTEPHBIE OKCUIBI U THAPOKCH/IBI.

[Tepnoanueckuit 3axoH. Ileproauyeckas cucrema xumudeckux s3neMeHToB J[. M. Menneneesa.
KopoTronepuonnas u mmuaHOTIEpHOAHAs opmbl [leproamdeckoil CUCTEMBI XUMHUUYECKHX AJIEMEHTOB
J. . Menneneesa. Ilepmoasl m rpynnbl. PU3NYECKUMI CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB
Mepro/ia v rPYIIbl AJIEMEHTa.

Crpoenune atomoB. CoctaB aToMHBIX szaep. M3oromsl. Dnexkrtponsl. CTpoeHHE 3IIEKTPOHHBIX
0007109eKk aToMOB TepBhIX 20 XUMHUECcKuX teMeHToB [leproanyeckoit cuctemsr [[. 1. Menneneena.
XapakTepuCTUKa XMMHYECKOTO0 3JIEMEHTAa MO ero mnoJjioxeHuto B Ilepmommueckoit cucreme JI. U.
Meunneneesa.

3aKOHOMEPHOCTH M3MEHEHHs paJuyca aTOMOB XMMHYECKUX 3JIEMEHTOB, METAIMYECKUX H
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIaM U IEPUOAAM.

3nauenue [lepuoguyeckoro 3akoHa u Ilepuoanyeckoi CUCTEMBI XMMUYECKUX 3JIEMEHTOB JUIS
pa3BuTHUs Hayku U ipakTuku. . 1. MenaeneeB — y4€HbIi U rpak 1aHUH.

Xumuyeckas cBs3b. KoBasieHTHas (MOJsIpHAs U HEMOJSPHASI) CBA3b. DJIEKTPOOTPHUIATEILHOCTh
XUMUYECKUX 3JIEMEHTOB. MIOHHas CBS3b.

Crenenb okucieHus. OKHCIUTEIbHO--BOCCTAHOBUTENbHBIE peakuuu. [Iporeccsl OKHCIIeHUs U
BOCCTaHOBJIEHUA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii Ixcnepumenm:

M3y4eHHEe 00pa3lloB BEIIECTB METANIOB U HEMETAJUIOB, B3aUMOJICHCTBUE THJIPOKCHIA LIUHKA C
pacTBOpaMu KHUCJIOT U IIEJI0YEH, MPOBEICHUE OIBITOB, WILTIOCTPUPYIOIIUX IIPUMEPbl OKUCIUTEIBHO -
BOCCTaHOBUTEJIBHBIX peaKiuil (ropeHue, peakiiuy pa3ioKeHHsl, COSTUHEHUS).

Mescnpeomemmnule ceasu

Peanuzamus MexXnpeIMeTHBIX CBSI3€M MPU U3yYEHUHU XUMHUU B 8 KIIACCE OCYILECTBIISIETCS Yepes
WCIOJIb30BaHME KaK OOIIMX €eCTECTBEHHO--HAYYHBIX TOHATUH, TaK W TIOHATHUH, SBISIOUIUXCS
CUCTEMHBIMU U1 OTAENbHBIX NPEIMETOB €CTECTBEHHO--HAYUYHOTO LIUKIIA.

OO0mue ecTecTBeHHO--HAyYHbIE TOHATHS: HAy4YHBIA (akT, TUMOTE3a, TeOpUs, 3aKOH, aHAJIM3,
CUHTE3, KIacCU(pUKaAIUs, TEPUOANIYHOCTb, HAOIIOIEHUE, IKCIIEPUMEHT, MOJICTHUPOBAaHUE, N3MEPEHNE,
MO/IeNb, SIBJICHUE.

®dusnka: marepus, aroM, DOJEKTPOH, MPOTOH, HEWUTPOH, WOH, HYKIUA, HU30TOIBI,
PaIMOaKTUBHOCTh, MOJIEKYIA, DIIEKTPUUECKHUI 3apsi]l, BEIIECTBO, T€NO, 00BEM, arperaTHOe COCTOSIHUE
BEIIECTBA, Ia3, (PU3NYECKUE BEIIMUNHBI, €IMHULIBI U3MEPEHUsI, KOCMOC, TNIaHEeThI, 3BE3/1b1, COMHIIE.

buonorus: porocunres, npixanue, ouocdepa.



I'eorpadus: atmocdepa, ruapochepa, MHUHEpabl, TOPHBIE HMOPOIbBI, MOJIE3HBIE HCKOIAEMBbIE,
TOIUIMBO, BOJJHBIE PECYPCHI.

9 KUIACC

BemecTBo M XMMHUYeCKas peaKkIus

IIepnoanueckuit 3axoH. Ilepuonudeckas cucrema xumudeckux anemenTos [[. 1. Menneneesa.
CrpoeHnue atomMoB. 3aKOHOMEPHOCTHU B M3MEHEHMM CBOWCTB XMMHUYECKHX JJIEMEHTOB IEPBBIX TPEX
MEPUOJOB, KaJUs, KaIbIUS W HUX COCAUHEHHUH B COOTBETCTBUU C TIOJIO)KEHHUEM OJIIEMEHTOB B
[Iepnoanueckoil cucTteMe U CTPOCHUEM X aTOMOB.

Crpoenue BemiecTBa: BUJbI XUMHUYECKOW CBSI3U. THIBI KPUCTAUIMYECKUX PEIIETOK,
3aBHCHUMOCTb CBOMCTB BEIIECTBA OT THIIA KPUCTAINIMYECKON PEILIETKY U BUJA XUMUYECKON CBS3U.

Knaccugukanus 1 HOMEHKIAaTypa HEOPraHMYECKHX BEIIECTB. XMMHUYECKHE CBOICTBA BEIIECTB,
OTHOCSIIIMXCS K pa3jMYHbIM KJlaccaM HEOPraHMYeCKUX COEJAMHEHUH, TeHeTHYecKas CBA3b
HEOPraHMYECKUX BEIIECTB.

Knaccudukanus XUMHUECKHX peaKIuid MO0 Pa3IuYHBIM TpHU3HAKaMm (10 YHUCITy W COCTaBy
YYacTBYIOIIMX B PEaKIUU BEIIECTB, IO TEIUIOBOMY 3(PQEKTy, M0 U3MEHEHUIO CTENEeHEW OKUCIIECHUS
XMUMHMUYECKUX 3JIEMEHTOB, TI0 OOpaTUMOCTH, MO YYacTHIO KaTalu3aropa). DK30- U SHIOTEPMHUYECKUE
peaKIu, TePMOXUMUIECKIE YPABHCHHUS.

[TonsitTne o ckopoct xumudeckoi peakuuu. [lonsatue 00 oOpaTUMBIX U HEOOPATUMBIX
XUMHUYECKUX peakiusx. [IoHsITHE O TOMOTEHHBIX M T€TePOTeHHBIX peaknusx. [loHsTne o katammse.
[Tonatue o xumudyeckoM paBHOBecHU. DAKTOPHI, BIMSIONINE HA CKOPOCTh XMMHUYECKOW pPEaKIuu U
MOJIO)KEHHE XMMHYECKOTO PaBHOBECHS.

OKHCAUTENbHO-BOCCTAHOBUTENbHBIE — pPEAKIMU,  DJEKTPOHHBIM  OajgaHC  OKHMCIUTENbHO-
BOCCTaHOBUTENbHONW peakiuu. CocTaBieHHE YpaBHEHUH  OKUCIUTEIbHO--BOCCTAHOBHUTEIBHBIX
peaxiuii ¢ UCIoIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust >JIEKTPOJUTHYECKOW AUCCOIMALIMMU. OJIEKTPOJHUTHI W HEAIEKTPOJUThl. KaTHOHBI,
aHUOHBI. MeXaHu3M AMCCOLMAIMN BEUIECTB C Pa3MYHBIMU BUAAMHU XUMUYeCKOH cBs3H. CreneHb
muccouuanuu. CUibHbIE U c1a0ble 3JeKTPOJIUTHI.

Peakuuu wmoHHOTO OOMEHA. YcCIOBHS NPOTEKAaHUS pEaKUWd HOHHOIO OOMEHa, IOJHbIE U
COKpall€HHbIE HOHHBIE YypaBHEHUs peakuuil. CBOICTBAa KHUCIOT, OCHOBAaHMM U COJIEH B CBETE
MpeICTaBiICHU 00 PIEKTPOIUTHYECKON nuccormanuu. KauecTBeHHble peakiiuu Ha HoHbl. [lonstue o
TUJIPOJIU3E COJICH.

Xumuueckuii Ikcnepumenm:

03HAKOMJICHHE C MOJEISIMU KPUCTAJUTMUECKUX PEIIETOK HEOPraHMYECKUX BEIECTB — METAJIOB
U HeMeTauioB (Tpadura M aamasa), CIOXKHBIX BEIIECTB (XJIOopHJa HATpHs), HCCICAOBAHHE
3aBUCHUMOCTU CKOPOCTH XMMHYECKOW PEaKIMH OT BO3ACUCTBUS Pa3IMYHBIX (aKTOPOB, HCCIEIOBAHUE
AIIEKTPOTIPOBOJIHOCTH PACTBOPOB BEIIECTB, MpoIllecca AUCCOIMAIIMU KHUCIOT, IIeNoued U cojei
(BO3MOKHO HCHOJIBb30BAaHUE BUAECO MATEpUasoOB), MIPOBEACHUE OMBITOB, WLIIOCTPUPYIOMIUX TPU3HAKI
MPOTEKAaHUs peakluuii HOHHOTO oOMeHa (0O0pa3oBaHME OCalKa, BBIACICHUE Ta3a, 00pa30BaHUE BOJBI),
OTIBITOB, WJUTIOCTPUPYIOMINX TPUMEPHl OKHUCIUTEIHbHO-BOCCTAHOBUTENBHBIX pEaKIHil (TOpeHue,
peaKkUMu pa3lIoKEHUsl, COCIUHEHHUs), PACIO3HABAHUE HEOPraHMYECKUX BEIIECTB C IOMOIIBIO
KaueCTBEHHBIX PEAKIMI Ha NOHBI, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4.

HeMmeTasiibl M UX COeAUHEHUS

OOmas xapakTepucTuka rajioreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHBIE CTENEHU
okucinenusa. CTpoeHHe U (PU3UYECKHE CBOMCTBA MPOCTBIX BEIIECTB — TaJOreHOB. XUMHUYECKHE
CBONMCTBa Ha TmpuMepe Xxiopa (B3auUMOJACHCTBUE C MeTalJlaMH, HEMeTalUlaMH, IIeJI0YaMH).
Xnoposojopoa. ColisiHast KUCI0Ta, XAMUYECKHUE CBOMCTBA, MOJyYeHue, MpuMeHenue. JleiictBue xiopa
1 XJIOPOBOJIOPOJa HA OPraHU3M 4esoBeKa. BaxkHelue XJIopuibl M X HAXO0XKJIEHUE B IPUPOJIE.



OOmast xapakrepuctuka dyeMeHTOB VIA-rpynmbl. OCOOGEHHOCTH CTPOCHHS  aTOMOB,
XapakTepHbIe CTeNeHN OKuciaeHusi. CTpoeHue u (pu3nyeckre CBOMCTBA MPOCTHIX BEIIECTB — KHCIOPOAA
U cepbl. AIJIOTPONHBIE MOAM(DUKALMU KHUCIOpoJa U cepbl. XHMHUYECKHE CBOWMCTBA CEphl.
CepoBoyioposi, cTpoeHHe, (PU3MUECKHE U XUMHUYECKHE CBOMCTBAa. OKCHUIBI CEphl KaK NMPeICTaBUTEIH
KACIOTHBIX OKcuaoB. CepHas KHCIOTa, (U3MUECKHE U XMMHUYECKHe CBOiicTBa (oOmme Kak
MPEJCTaBUTENS KJacca KHUCIOT M CIenu(HuuecKue). XUMHUYECKHE PEaKIMH, JIeKAllde B OCHOBE
IIPOMBIIIJIEHHOTO cr1oco0a Moay4eHus cepHoil KucnoTsl. [Ipumenenune cepHoil kuciaotel. Conu cepHon
KHCJIOTHI, KAUeCTBEHHAs Peakuus Ha cynabdar-uoH. HaxoxkaeHune cepsl U € cOeMHeHUI B TIPUpPOJIE.
XUMUYECKOE 3arpsi3HEHUE OKpYXKAIoUIeH cpeabl COEIUHEHUS MU cepbl (KUCIOTHBIE JOXKIM,
3arps3HEHUE BO3/IyXa U BOJOEMOB), CIIOCOOBI €0 MPEI0TBPAILCHHS.

OOmast  xapakrepucTuka d1eMeHTOB VA-rpynnbl.  OcCOOEHHOCTH  CTPOEHHUS  aTOMOB,
XapaKTepHbIE CTENICHW OKUCICHUS. A30T, paclpoCTpaHeHHE B MPHUPOJE, PU3MUECKUE U XUMUYECKHE
cBoiictBa. KpyroBopoT azora B mpupoje. AMMHUAK, €ro (QHU3MUYECKHMEe U XUMHUYECKHE CBOMCTBA,
nosiyueHue u npumeHeHue. Coaum aMMOHHUS, UX (U3NYECKUE U XMMHYECKHE CBOMCTBA, MPUMEHEHUE.
KauecTBeHHast peakuusi Ha HMOHBI aMMOHMS. A30THas KHUCIOTa, €€ IMoJiydeHue, (u3nueckue u
XUMHMUYECKHE CBOMCTBa (00ImIMe Kak TMpeACTaBUTENs Kjacca KHCIOT M CleUUu(UUYECKHE).
Hcnonb3oBaHue HUTPATOB M COJIEH aMMOHHSI B Kau€CTBE MUHEPAJIbHBIX yN0OpeHHil. XuMudeckoe
3arpsi3HEHUE OKpY)Karollel cpeibl COETUHEHUS MU a30Ta (KUCIOTHBIE J0XKAU, 3arpsi3HEHHE BO3yXa,
nouBsl ¥ BojoéMoB). Dochop, ammorponusie Mogudpukanuu docdopa, puzHUEecKre U XUMHUESCKUE
cBoiictBa. Oxcun ¢ocdopa (V) u dochopnas kucnora, ¢uznyecKue M XUMUYECKHE CBOWCTBA,
nosyuenue. VMcnonbs3zoBanue GpochaToB B KauecTBE MUHEPATBHBIX YAOOPEHUH .

OObmas  xapaxktepuctuka dieMeHTOB IVA-rpynmbel. OcOOGEHHOCTHM CTpPOEHUS aTOMOB,
XapaKTepHbIE CTENEHU OKUCICHHS. YTJepoJ, aUIOTPOIHble MOJIM(UKALNH, PACHpPOCTPAHEHUE B
npupojie, pusnyeckue M XUMHUYECKHE CBOMCTBA. AjcopOuus. KpyroBopor yriepoma B Hpupoe.
Oxcunpl yriepoja, uX (pu3nyeckMe M XMMHUYECKHE CBOICTBA, NEHCTBHE Ha KUBBIE OPraHU3MBI,
MOJIydeHHE W TPUMEHEHHE. DKOJOTHYECKHEe MpoOIeMbl, CBs3aHHbIe ¢ okcuaoM yriepoma (1V),
TUNOTe3a rI00aIbHOr0 MOTEIUIEHUS KJIMMAaTa, TAPHUKOBBIN 3(h(ekT. YTosibHas KUCIOTA U €€ COJIU, UX
¢u3nyeckne M XUMHUYECKHE CBOMCTBA, MOJIydeHHE U INpHMeHeHHe. KauecTBeHHas peakius Ha
kapOoHaT-uoHbl. Mcnosnp3oBaHue kapOOHATOB B OBITY, MEAMLIMHE, INPOMBIIIJICHHOCTH U CEIbCKOM
XO35HCTBE.

IlepBoHayanbHble MOHATHS 00 OPraHUYECKUX BEILECTBAX KAaK O COEAMHEHMsX yriepoja (MeTaH,
9TaH, OJTWIEH, aleTWIEH, JTaHOJ, TJMLEPHH, YKCycHas Kuciora). IlpupoaHble HCTOUYHUKU
YTJIEBOJIOPOJIOB (YTrOJib, MPUPOIHBIN ra3, HEPTH), MPOAYKTH UX MepepadoTku (OCH3MH), UX pPOJb B
OBbITY U TPOMBILLIEHHOCTH. [IoHATHE 0 OHMOJIOrMUecKH BaKHBIX BELIECTBAX: XKUPaAX, OeIKax, yriaeBoaax
— M UX pOJM B JKU3HM YelloBeKa. MarepuajbHOE €IMHCTBO OPraHMYeCKUX M HEOPraHMYEeCKHX
COEIMHEHU.

KpemHuuii, ero ¢gusuueckue 1 XMMHUYECKHE CBOICTBa, NOJdydyeHUE U npuMmeHeHue. CoeuHeHMs
KpemMHusi B mpupojae. Ob6mue mnpencrasienus o0 okcuae kpemuus (IV) u kpeMHHEBOW KuUCIOTe.
Cunukarsl, UX UCMOJIb30BaHUE B OBbITY, B IPOMBIIUIEHHOCTH. BajkHelne cTpouTenbHble MaTepUallbl:
KepaMHKa, CTEKJIO, ILIeMEHT, OeTOoH, jxene300eroH. [Ipobmembl 0e30MacHOro HMCHOIb30BaHUS
CTPOUTENIBHBIX MAaTEPUAJIOB B TOBCEAHEBHOMN KU3HH.

Xumuueckuii IKcnepumenm:

u3yueHre oOpa3l0OB HEOPraHMYECKHUX BELIECTB, CBOWCTB COJISIHOM KHCIOTBI, MpOBEIEHHE
Ka4eCTBEHHBIX pEaKUUil Ha XJIOPUA-MOHBI M HAOJIOJEHHE NPU3HAKOB HX IMPOTEKAHHs, OIBITHI,
oTpakarolye (QHU3MUECKHe W XHUMHMUYECKHE CBOWCTBA TaJloT€HOB M HUX COEAMHEHUH (BO3MOXKHO
UCIOJb30BAHUE BHUAEOMATEPUATIOB), O3HAKOMIJIEHHME ¢ oOOpa3laMu XJOpUAOB (TAJOTEHUIOB),
O3HaKOMJIEHHE ¢ oOpa3mamMu ceppl M €€ COeIMHEHMSIMH (BO3MOJKHO  HCIOJIb30BaHHUE
BUJICOMATepUalioB),  HaOMIOJeHWe  mpouecca  oOyriuMBaHUS — caxapa  NOJ  JelcTBUEM
KOHIICHTPUPOBAHHOW CEpHOW KHUCIIOTHI, H3y4yeHHE XHMHYECKHX CBOWCTB pa30aBICHHOW CepHOU



KHCTIOTBI, TPOBEJCHHE KAYEeCTBEHHOW peakuuu Ha cynb(aT-uoH W HaAOMIOJeHHWE MpU3HAKa e
NPOTEKaHMs], O3HAKOMJICHHE C (PU3MYECKMMM CBOMCTBaMHU a30Ta, (ochopa M UX COCTUHEHUH
(BO3MOXXHO HCHOJIB30BAHME BHJICOMATEPUANIOB), OOpa3laMu a30THBIX U (POochOpHBIX yIOOpeHHid,
MOJIy4eHHUe, coOMpaHue, paclo3HaBaHUE M M3YYCHHE CBOWCTB aMMHUaKa, MPOBEICHUE KAaYeCTBEHHBIX
peakiuii Ha HOH aMMOHUS U (pocdaT-MOH U M3ydeHUE MPU3HAKOB WX MPOTEKAHUS, B3aMMOICHCTBHE
KOHIICHTPUPOBAHHOM a30THOM KHCIIOTHI C MEIbI0 (BO3MOXKHO MCHOJB30BAaHUE BUJICOMATEPHUAJIOB),
W3YYCHHE MOJCNIel KPUCTAIUTMYECKUX pEmETOK anMasa, rpadura, dymiepeHa, 03HAKOMIICHHUE C
MPOIIECCOM  afcOpOLMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U yCTPOMCTBOM
MPOTHBOTra3a, MOJy4eHHE, COOMpaHHE, pPAClO3HABAHUE W H3Yy4YE€HHWE CBOWCTB YIJICKUCIOTO Tasa,
MPOBEJCHUE KAYECTBEHHBIX pEaKlUil Ha KapOOHAT W CHJIMKAT-UOHBI M HM3y4EHHWE MPHU3HAKOB HX
MPOTEKaHUs, O3HAKOMJIEHHE C  TPOAYKIMEH  CHWIMKATHOW  MPOMBIILIICHHOCTH,  pelIeHUE
AKCIIEPUMEHTANIbHBIX 3a/a4 10 TeMe «BakHelme HeMeTaibl U UX COCTMHEHUS.

MeTa/uibl M UX COEIMHEHUS

OO6mast XxapakTepUCTUKa XUMUYECKUX AJIEMEHTOB — METAJUIOB HA OCHOBAaHUU WX TIOJIOKEHUS B
[Tepuoanueckoit cucreme xummuueckux semeHToB [I. . MenneneeBa u ctpoenus atomoB. CTpoeHHe
MeTaJuIoB. MeTaimnyecKkas CBsA3b U METATUNYECKAss KPUCTAIUTNYECKAst PemIéTKa. DIEKTPOXUMHUIECKUI
psan HampsbkeHuid MetaiuioB. dus3nueckne M XMMHMUYECKHE CBOMcTBa MeTaysioB. OOmme crnocoObl
noxydeHus: MetayioB. [IoHATHE O KOPPO3UM METAIIIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOPPO3HUH.
Crnassl (cTanb, YyTr'yH, JIOPAIIOMUHHM, OpOH3a) U UX IPUMEHEHHUE B OBITY U MIPOMBIIIIJIEHHOCTH.

[[lerounble MeTaiUIbl: TIOJIOKEHUE B [lepuoaumyeckoil cucteMe XxuMuueckux snemeHToB [I. .
MenneneeBa, cTpoeHHE X aTOMOB, HaxOoXJeHUE B mpupoje. dusndeckne ' XUMHUUECKHE CBOMCTBA
(ma mpumepe HaTpusi U Kanus). OKCHUIBI M TUAPOKCHABI HATPHUS M Kanus. [IpuMeHeHue MIeTOYHBIX
METAJJIOB U UX COCTMHEHUN.

[[lennouyHO3eMENbHBIE METAJUIBI MAarHui M KajdblUi: mosiokeHue B Ilepuommueckoit cucreme
xuMuueckux sieMeHToB [[. M. MengeneeBa, CTpo€HHME HX aTOMOB, HAaXOXKJICHHE B MPHUPOJIE.
dusndecKkue U XUMUYECKHE CBOMCTBA MarHusl M KaJblus. BaxkHelmme coequHeHUsT KaabIius (OKCHI,
TUAPOKCHU, coiin). KECTKOCTH BOJBI U CIIOCOOBI €€ yCTpaHEeHHUS.

AmomuHnil: nosioxenue B Ilepuomumyeckoil cucreme xumudeckux snemeHtoB . U
MenneneeBa, CTpoeHHE aToMma, HaxoXJAeHUE B mpupoae. DPu3nMyeckre M XUMHUYECKHE CBONCTBA
anmoMuHMS. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH/IA AITFOMUHHUSL.

Kenezo: nonoxenue B llepuoanueckoin cucreme xumuueckux snemMeHtoB Jl. 1. Menneneena,
CTpOEHHE aToMa, HaxOXkJAeHue B mpupoje. Ousznueckue U XUMUYECKHe CBOWCTBa xeneza. OKCUbl,
ruapokcuabl u coiu sxenesa (1) u sxenesa (111), ux cocraB, cBolicTBa U MOJTy4CHHE.

Xumuueckuii Ikcnepumenm:

O3HaKOMJIEHHE ¢ oOpa3laMu METAJIOB M CIUIAaBOB, UX (PU3UYECKHMH CBOWCTBAMH, U3y4CHUE
pE3yNbTaTOB KOPPO3UH METAJUIOB (BO3MOJKHO HCIIOJIb30BAaHHE BHAEOMATEPUANIOB), OCOOEHHOCTEN
B3aUMO/ICHCTBUS OKCHUJIA KAJIbLIMS M HATPUSI C BOJOM (BO3MOYKHO HCIOJIH30BaHHE BHUICOMATEPHAIIOB),
UCCIIEIOBAaHUE CBOMCTB >KECTKOW BOJBI, MpoOIlecCa TOPEHUsl Keine3a B KHUCIOpoAe (BO3MOXKHO
UCIOJIb30BAHME BHUEOMATEPHUATIOB), MPHU3HAKOB TMPOTEKAHUS KAYECTBEHHBIX pEaKIUil Ha HOHBIL:
MarHus, KajabIus, aTroMUHMS, ITUHKA, xKenesa (1) u xenesza (I11), megu (1), Habmrogenue u onucanue
MPOLIECCOB OKpAITUBaHUS TJIAMEHH MOHAMH HATpHs, Kajdus U KalbIHs (BO3MOXHO HCIIOJIb30BaHHE
BHJICOMATEPUANIOB), HCCIeI0BaHUE aM(pOTEpPHBIX CBOWCTB THAPOKCHIA AIIOMHHHS M THAPOKCHIA
LIMHKA, pEIIEHUE SKCIIEPUMEHTAIIbHBIX 33/1a4 10 TeMe «BakHeilllne MeTalljibl U UX COETMHEHUSD.

XuMHA M OKPY:KaIOLIAs cpeaa

BemectBa u Marepuansl B NOBCEIHEBHOM KU3HM 4YeloBeka. be3omacHoe HCMOIb30BaHHE
BEIIECTB M XUMUYECKHX peakiuii B ObITy. [lepBas mOMOIIb MPU XUMUYECKUX 05KOTaX M OTPABIICHUSX.

XUMHUYECKOE 3arps3HEHUE OKpYKawmled cpensl (mpenenbHas IOMyCTHMasi KOHIICHTPAIIH
BemecTs, nanee — [1JIK). Ponb xuMuu B penieHuu SK0JI0THIECKUX poOIeM.

Xumuueckuii Ikcnepumenm:



u3yueHre oopas3oB MaTepHaIoB (CTEKIIO, CINIaBbl METAJUIOB, ITOJIMMEPHBIE MATEPHUAJIBI).

Mesrcnpeomemnnie céasu

Peanuzanus MeXnpeaMETHBIX CBS3EH NMPU M3YUYEHUH XMMHUHU B 9 Kilacce OCYIIECTBISIETCS uepes
UCTOJb30BAHME KaK OOIIMX ECTeCTBEHHO-HAYYHBIX MOHATUH, TaK W TOHATUH, SBISIONIUXCS
CHCTEMHBIMU JIJIsl OT/ICJIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO ITUKIIA.

OOmire ecTecTBEHHO-HAYYHBIE IMOHATHSA: HAy4HBIH (DakT, rUmoTe3a, 3aKOH, TEOpUSs, aHAIMU3,
CHHTE3, KJacCH(pUKaLus, IePUOJUIHOCT, HAOIIOICHHE, SIKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE,
MO/IeJTb, SIBJICHUE, TAPHUKOBBIN (P (eKT, TEXHOTIOTHS, MaTEepHUAIbI.

@dwusuka: Marepus, aroM, OIIEKTPOH, TMPOTOH, HEWUTPOH, WOH, HYKIHI, H3O0TOIbI,
PanMoOaKTUBHOCTh, MOJICKYJIA, DJEKTPUUYECCKUNA 3aps[], MPOBOTHHUKH, TOIYIIPOBOJHUKH, JUIIEKTPUKH,
(GoTOdIEMEHT, BEIIECTBO, TeJ0, OOBEM, arperaTHoe COCTOSHME BeEIIecTBa, Tra3, pPacTBOp,
pPacTBOPUMOCTb, KPUCTAILUTMYECKAsT PEHIETKA, CIUIABbI, (PM3MUECKUE BEIMYMHBI, CIUHHUIIBI N3MEPEHHS,
KOCMHUYECKO€ MTPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJTHIIE.

buonorus: ¢orocunres, npixanue, Ouochepa, HSKOCUCTEMa, MHUHEpaJbHbIE YAOOpEHHUS,
MHUKPOJIEMEHTHI, MAaKPOAJIEMEHTEHI, MUTATEIbHEIE BEIIECTBA.

I'eorpadus: armocdepa, runpochepa, MUHEpabl, TOPHbIE MOPOJbI, MOJE3HbIE HCKOMAaeMbIE,
TOTUTUBO, BOJTHBIE PECYPCHI.

INJIAHUPYEMBIE PE3YJBbTATBI OCBOEHHSI NMPOTPAMMBI 11O XMMHWHU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATDI:

JIn4HOCTHBIE PE3yAbTAaThl OCBOEHUS MMPOTPaMMbI OCHOBHOTO O0IIET0 00pa30BaHUS JOCTUTAIOTCS

B X0Ji¢ 0OyYEHHUS XHUMHUHU B CIWHCTBE y4eOHOW M BOCIUTATEIBHON JCITEIBHOCTH B COOTBETCTBUHU C
TPAIMIUOHHBIMA POCCHUCKUMH COLMOKYJIbTYPHBIMH U JIyXOBHO-HPABCTBCHHBIMH IIEHHOCTSMH,
OPUHATBIMA B OOIIECTBE MpaBWJIAMH M HOPMAaMH IMOBEACHHUS M CIIOCOOCTBYIOT Ipoleccam
CaMOTIO3HAHUS, CAMOPA3BUTHS U COIMATU3AIIMH 00 YUYAFOIIIXCSI.

JIMYHOCTHBIE PE3yJbTATHI OTPAXKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJICTBOBATHCS CHCTEMOM
MO3UTUBHBIX IICHHOCTHBIX OPUEHTAIMH M PACIIUPEHHE OIbITA ICITEIBHOCTH Ha €€ OCHOBE, B TOM
YHCIIE B YACTH:

1) maTpHOTHYECKOTO BOCIIUTAHUSI:

[ICHHOCTHOTO OTHOIIEHHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY M HAyIYHOMY
HACJICMI0, TOHMMAHUS 3HAYCHUS XUMHYECKOW HAyKd B IKH3HH COBPEMEHHOIO OOIIEeCTBa,
CIIOCOOHOCTH BIIAJICTh JOCTOBEPHOH HH(pOpMAIKEil O MEepefoBbIX JAOCTHKECHHSIX M OTKPBITHAX
MHUPOBOI M OTEUECTBEHHON XUMHHU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 yCcTpOiicTBE MUpa U
0O0IIIeCTBA;

2) rpasKAIaHCKOr0 BOCIIUTAHUS:

NpPEACTABICHUS O COIMAIbHBIX HOPMax M MPaBWIAX MEKIMYHOCTHBIX OTHOIICHHH B
KOJIJICKTHBE, KOMMYHUKATHBHOU KOMITETEHTHOCTH B 00IIIECTBEHHO MOJIC3HOMH,
y4e0HO-MCCIIeI0BATEIbCKON, TBOPYECKOH H  JAPYrMX BUAAX JEATCIbHOCTH, TOTOBHOCTH K
pa3HOOOpa3HON COBMECTHOW JESATEIBHOCTH IPU BBIMOJHEHHH Y4YeOHBIX, MO3HABATEIBHBIX 3ajad,
BBIMMOJTHCHUH ~XHMHYECKAX OKCIIEPUMEHTOB, CO3JaHHUM Y4EOHBIX MPOCKTOB, CTPEMJICHHUS K
B3aMMOTIOHUMAHHIO W B3aMMOIIOMOIIM B TPOLECCE 3TOW Y4eOHOW JEATENbHOCTH, TOTOBHOCTH
OIIEHUBATh CBOE MOBEJCHUE M MOCTYNKH CBOMX TOBAPHIIEH C MO3WIIMU HPABCTBEHHBIX M MPABOBBIX
HOPM C Y4ETOM OCO3HAHUS MOCIIEJCTBUN OCTYITKOB;

3) HEHHOCTH HAYYHOI 0 MO3HAHUS:

MHUPOBO33PCHYCCKHE TPEJICTABICHUSI O BEIIECTBE M XMMUYECKOW PEaKIIMU, COOTBETCTBYIOIIHE
COBPEMCHHOMY YPOBHIO DPa3BUTHS HAyKd W COCTABISIONIME OCHOBY JJISi TIOHUMAHHS CYIIHOCTH
HAYYHOW KapTHHBI MHUpA, MPEACTABICHHS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Ppa3BUTUS IPUPOIHI,
B3aMMOCBSI35X YEJIOBEKa C TPUPOJIHON CPEIO, O POJIM XUMHUH B TIO3HAHUH ITHX 3aKOHOMEPHOCTEHH;



MO3HABATEIbHBIE MOTHBBI, HANpPABICHHBIE HA TMOJIyYEHHWE HOBBIX 3HAHWA 10 XUMHH,
HeoOXomuMbie JUIsl  OOBsICHEHWS HAOJMIOAaeMBIX TMPOIECCOB U SBICHUM, IMO3HABATEIHHOM,
MH()OPMAIMOHHONW M YUTATEIBCKOW KyJIbTYPHI, B TOM YHCIIE HABBIKOB CAMOCTOSITEILHOW PabOTHI C
y4eOHBIMH TEKCTaMH, CIPAaBOYHOW JUTEPaTypOil, JOCTYIHBIMH TEXHUYCCKUMHU CPEIACTBAMU
MH(OPMAIMOHHBIX TEXHOJIOTUH;

UHTEpeC K OOYyYeHHI0O W TIO3HAHWIO, JIF00O03HATEIILHOCTh, TOTOBHOCTH W CIOCOOHOCTH K
caM000pa30BaHUIO, TPOCKTHOW W HCCIICOBATEILCKON JIEATEIBHOCTH, K OCO3HAHHOMY BBIOOPY
HaIPaBJIEHHOCTH U YPOBHS 00y4eHHUsI B JaJIbHEHUILIEM;

4) popMupoBaHHUsI KYJIbTYPbI 310POBbS:

OCO3HAHUE IEHHOCTH >KM3HU, OTBETCTBEHHOTO OTHOIIECHHS K CBOEMY 3JI0pPOBbIO, YCTAHOBKHU Ha
3JI0POBBIM 00pa3 KM3HHU, OCO3HAHKE TMOCIICICTBUN U HEMPHUATHE BPEIHBIX MPUBBIYCK (YIOTPEOICHHS
QJIKOTOJISI, HAPKOTUKOB, KYpPECHHs), HEOOXOIMMOCTH COOJIIOJCHUS TpaBuia OE30MacHOCTH IPHU
00palleHuy ¢ XUMHUYECKUMU BEIIECTBAMH B OBITY U PEATbHOM KU3HHU;

5) Tpy10BOr0 BOCIIUTAHUSI:

WHTEpEC K MPAKTUUECKOMY U3YUEHUIO Mpodeccuil U Tpy/a pa3IudHOro poja, yBaXXEHHE K TPYAY
U pe3yibTaTaM TPYAOBOH NEATEILHOCTH, B TOM YHCIIE HA OCHOBE MPUMEHEHHS MPEAMETHBIX 3HAHUI
M0 XMMHH, OCO3HAHHBIA BHIOOP MHIUBHAYAIHHOW TPAEKTOPUHU MPOJIOJDKEHHS 00pa30BaHUs C YYETOM
JTUYHOCTHBIX HMHTEPECOB M CIOCOOHOCTH K XUMHHU, OOIIECTBEHHBIX WHTEPECOB M MOTPEOHOCTEH,
YCHENTHON TPOo(PEeCcCCHOHATBHON JEATEIPHOCTH M Pa3BUTHS HEOOXOJMMBIX YMEHHH, TOTOBHOCTh
aJanTHPOBATHCS B IPO(PECCHOHATILHOM Cpelie;

6) 3K0JI0rHYecKOro BOCUTAHMS:

9KOJIOTUYECKH I1eJIeCO00pa3Hoe OTHOIICHHE K MPUPOJEC KaK HCTOYHHKY KU3HH Ha 3emile,
OCHOBE €€ CyIeCTBOBaHMS, MOHUMAaHWE IIEHHOCTH 3JI0POBOTO0 M Oe30macHOro olpas3a >KU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (DPM3MUECKOMY M ICUXHYECKOMY 30pOBBIO, OCO3HAHUE
IIEHHOCTH COOJIIOICHUsI TIpaBUJI OE30TIaCHOTO TOBEJCHUsS NMpH paboTe ¢ BEIIECTBAMHU, a TaKKe B
CUTYaIUSIX, YTPOXKAIOLIUX 3I0POBbIO U KU3HU JIIOJIEH;

CHIOCOOHOCTH TMPHUMEHSITh 3HAHUS, IMOJIydaeMble NMPU M3YyYEHUH XUMHUH, Ui pelleHus 3ajad,
CBSI3AHHBIX C OKPYKAIOIIEH MPUPOJAHON Cpeloi, ISl TOBBIIICHHUS YPOBHS SKOJOTHYECKON KYIbTYPHI,
OCO3HaHHUS TJ00ATBHOIO XapaKTepa HKOJIOTMYECKUX MpOoOJeM U MyTed WX pelIeHUs IMOCPEICTBOM
METO/IOB XMMHH, SKOJIOTHYECKOr0 MBIIIJICHHS, YMEHUSI PYKOBOJACTBOBATHCSA UM B TO3HABATEIHHOM,
KOMMYHHKATHUBHOM U COLIMATIBHON MPAaKTHKE.

METANPEAMETHBIE PE3YJIBTATDI:

B cocraBe MerampeaMETHBIX PE3YIbTATOB BBIICISIOT 3HAuMMble JUid  (OPMUPOBAHUSA
MHUPOBO33pEHUs OOIeHayyHble MOHATUS (3aKOH, TEOpHs, MNPUHIMI, THUMIOTe3a, (akT, cucrema,
MPOLIECC, AKCHEPUMEHT M JAPYroe.), KOTOpPhIE HCIOJb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX
mpeaMeTax M IMO3BOJISIIOT HA OCHOBE 3HAHUM W3 ATHX MPEAMETOB (OPMHUPOBAThH IMPEACTABICHHE O
LEJOCTHOM HAay4yHOW KapTHHE MHpa, M YHUBEpCalbHble YydeOHbIe JeHCTBUS (TIO3HABATENbHBIE,
KOMMYHHKATHBHBIC, PETYISATUBHBIE), KOTOphle oO0OecneunBalOT (HOopMHpOBAaHHE TOTOBHOCTHU K
CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO M OCYIIECTBIICHUIO YUeOHOU eI TebHOCTH.

Ilo3naBaTenbHBIE YHMBeEpPCAJbHbIE Y4eOHbIE 1eHCTBUS

ba3zoBble ornyeckue 1eMcTBus:

YMEHUSI UCIOJIb30BaTh MPUEMBI JJOTUYECKOTO MBIIIJIEHUS NP OCBOCHUM 3HAHMM: pacKpbIBATh
CMBICTT XMMHUYECKUX TOHATUN (BBIACIATh UX XapaKTepHbIC MPU3HAKH, YCTAaHABIUBATH B3aUMOCBS3b C
JIPYTUMU TIOHATHSMU), WCIOJB30BaTh TMOHSATHS Ui OOBSCHEHHS OTIENBHBIX (DAKTOB W SBIICHU,
BBHIOMpPATh OCHOBAHMSI W KPHUTEPUHM [UIS KIACCH(PHUKAIMM XUMHYECKHX BEIIeCTB M XHUMHYECKHX
peakiuii, ycTaHaBIMBaTh MPUYNHHO-CIIECICTBEHHBIC CBSI3U MEXKIY OOBEKTAMH HW3Y4EHHUS, CTPOHTH
JIOTUYECKUE pacCyXKJeHus (MHIyKTHBHBIC, JACAyKTHBHBIC, IO aHAJIOTWH), JAeNaTh BBIBOJBI U
3aKITIOYECHUS;



YMEHHE MPUMEHSATh B IMPOILIECCe TO3HAHHUS MOHATUS (TPEIMETHBIE W METANpEAMETHEIE),
CUMBOJIMYECKUE (3HAKOBBIC) MOJICNIH, UCIOIB3YeMble B XHMHH, NPE0Opa3OBBIBATh IIHUPOKO
MPUMEHSEMbIE B XUMHHM MOJCIbHBIC NPEACTABICHUS — XUMHUYCCKH 3HAK (CHMBOJ DJIEMCHTA),
XuMu4ueckas GpopMmyia U ypaBHEHHUE XUMHUUYECKON PEaKIuu — MPU PEHICHUH y4eOHO-ITI03HABATEIHHBIX
3ama4, ¢ y4€TOM 3TUX MOJCIBHBIX MPEICTABICHUNA BBISBIATh M XapaKTEPU30BATh CYIICCTBECHHBIC
MPU3HAKA M3YYaeMBIX OOBEKTOB — XHUMHUUYECKUX BEIIECTB M XUMUYCCKHX PEAKIUH, BHISBISATH 00IIHE
3aKOHOMEPHOCTH, MPUIHMHHO-CIICICTBEHHBIC CBS3M M IMPOTHBOPEYHS B HM3y4aeMBIX TIpoOIleccax M
SIBJICHUSIX.

Ba3oBble uccienoBarejbcKue elicTBUS:

YMEHHE HCIIOJIb30BaTh MOCTABIICHHBIC BOTIPOCH B KAUECTBE MHCTPYMEHTA MO3HAHUS, & TAKXKE B
KauecTBE OCHOBBI JUISI (DOPMHpOBAHHS THIIOTE3Bl IO IMPOBEPKE TMPABHIBLHOCTH BBICKA3bIBAEMBIX
CYXKJICHUH;

MPUOOpETEHUE OIBITa [0 IUIAHWPOBAHUIO, OPTAHHW3AIMM ¥ IPOBEJICHUIO YYCHUYCCKHX
OKCTIEPUMEHTOB, yMEHHE HaONIomaTh 3a XOJOM TpOIecca, CAMOCTOSITENIFHO IMPOTHO3UPOBATH €r0
pe3ynbrat, (GopmynmupoBaTh O000OIICHHS ¥ BBIBOJBI [0 pe3yabTaTaM MPOBEIEHHOTO OTIBITA,
WCCIIEIOBAHUS, COCTABIISITh OTYET O MPOAETAaHHOM padoTe.

Pa6ora ¢ undopmanmueii:

YMEHHE BBIOMpaTh, aHAM3HPOBATh M WHTEPIPETHPOBATh WH(GOPMAIUIO PA3TUYHBIX BUIOB H
dbopM Tpe/CTaBICHHS, IMOJy4aeMyI0 M3 pPa3HbIX HMCTOYHHKOB (HAYYHO-TIOMYJISIPHAS JIUTEpaTypa
XHUMHYECKOTO COJICpXKaHMsI, CIPAaBOYHbIC TOCOOMs, pecypchl MHTepHEeTa), KPUTUYECKH OIICHHBATH
MPOTHBOPEUYUBYIO H HEJIOCTOBEPHYIO HH(POPMAITHIO;

YMEHHE MPUMEHATh Pa3IUYHbIC METOJbI M 3alpOoChl MPH TOUCKEe M OTOOpe HMH(MOPMAIUUA M
COOTBETCTBYIOIINX JIAHHBIX, HEOOXOJIUMBIX JUISl BBHIMOJTHCHHS YYeOHBIX W ITO3HABATEIBHBIX 3a1ad
ONpeNeNEHHOTO THUMA, NPHOOpPETEHHUE ONbITa B OOJACTH HWCIOJB30BaHUA HHPOPMAIIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTHH, OBJIaJICHHE KYJIbTYpOM AaKTHUBHOTO HCIIOJIb30BAHUS PA3IMUHBIX
MTOMCKOBBIX CHCTEM, CaMOCTOSITEJIbHO BBIOMpaTh ONTHUMaNbHYIO (hOpMY MpeacTaBiieHus WHpopmamu
U WUTIOCTPUPOBATH pelIaeMble 33aJaud HECJOKHBIMM CXE€MaMH, AuarpaMMaMH, IpYyrumu Gopmamu
rpaguKd U UX KOMOUHAITUSIMU,

YMEHHE HCIO0JIb30BaTh U aHaJM3UPOBaTh B IIpoliecce Y4eOHON U UCClIeOBATEIbCKOM
NesITeNIbHOCTH MH(GOPMAIUIO O BJIMSHUU MPOMBIIIIEHHOCTH, CETLCKOTO XO3SHCTBA M TPAHCIOPTa Ha
COCTOSIHUE OKPYXKAIOUIEH MPUPOTHON Cpeibl.

KoMMyHMKaTHBHBbIE YHUBEpPCAJIbHbIE Y4eOHbIEe JeiCTBUSA:

yYMEHUS 3aJaBaTh BOTPOCH (B X0J€ aAuajiora ¥ (WIH) IUCKYCCHUHU) IO CYIIECTBY O0OCYXKIaeMOM
TeMbI, (POPMYIUPOBATH CBOU MPEITIOKEHHS OTHOCUTEIHHO BBITIOJHEHUS MPENI0KEHHOH 3a1a4u;

YMEHHUSI TPECTABIATh IMOJYUYEHHBIE PE3Y/bTaThl MO3HABATENbHOW AEATENbHOCTH B YCTHBIX U
MMCBMEHHBIX TEKCTaX; JIeJaTh MPE3CHTALUI0 Pe3ylbTaTOB BBIMOJHEHUS XHUMHUYECKOTO HKCIEPUMEHTA
(J1abopaTopHOTO OTBITA, JTAOOPATOPHON pabOTHI MO KCCIEIOBAHUIO CBOWCTB BEIIECTB, y4EOHOTO
MPOEKTA);

YMEHHSI Y4eOHOTO COTPYAHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOW IO3HABATEJIbHON H
HCCIIEIOBATENIbCKON JIEATENHHOCTH MPHU PEIICHUH BO3HHUKAIONIMX MpoOJIeM Ha OCHOBE yuéra OOIIMX
WHTEPECOB M COTJIACOBAHMS TMO3ULMN (0OCYXKIeHUs, OOMEH MHEHHSMH, «MO3TOBBIE IITYPMBDY,
KOOpJUHAIMS COBMECTHBIX JIEHCTBUH, OMpENeNeHne KPUTEPUEB MO OIEHKE KayecTBa BBHINOJHEHHOU
paloThI U apyTHe).

PeryasiTuBHbIE YHHBepPCaJIbHbIE YUeOHbIe NelicTBHUS:

YMEHHE CaMOCTOSITENIbHO OTPENeNATh IeNd JesATeNIbHOCTH, IUTAHUPOBATh, OCYIIECTBIIATH,
KOHTPOJHUPOBATh U MPU HEOOXOJIUMOCTH KOPPEKTUPOBATH CBOIO JESATENBLHOCTH, BHIOMpaTh Hambosee
s deKTUBHBIE CIOCOOBI pelIeHHus y4eOHBIX M MO3HABATENBHBIX 3a7ad, CaMOCTOSITEIbHO COCTaBIIATH
WM KOPPEKTUPOBATh MPEIOKEHHBIN alrOpUTM JEHCTBUI TPHU BBIMOJHEHUW 3aJaHUN C Y4ETOM
MOJIyYeHUs] HOBBIX 3HAHMA 00 W3ydaeMbIX OOBEKTaxXx — BEIIECTBAX M PEaKIUsiX, OIICHUBATh



COOTBETCTBUE MOJYYEHHOTO pe3yjbTaTa 3asBJICHHOW II€JIM, YMEHUE UCIOJIb30BATh U AHAIM3UPOBATH
KOHTEKCTBI, MpejilaraéMble B YCJIOBUHU 3a/IaHUMN.

HPEAMETHBIE PE3YJIbTATBDI:

B cocraBe mnpeaMeTHBIX PE3yAbTATOB 10 OCBOEHHUIO 00A3aTEIBHOTO  COJEpXKaHMS,
YCTAQaHOBJICHHOTO  JaHHOW  QenepanbHOil  paboueil  mporpamMMoM,  BBLACISIOT:  OCBOCHHBIE

00yJarONMMUCS. HAyYHBIC 3HAHUWS, YMCHHS U CIIOCOOBI JCHUCTBUH, CrieU(pUIECKHe s MPEIMETHON
O6J'IaCTI/I «XI/IMI/I?D), BUIblI ACATCIBHOCTU II0 IIOJYYCHHIO HOBOI'O 3HAaHUA, €TI0 HHTCPIIPETAlHU,
Hp606pa3OBaHI/IIO W MPUMCHCHUIO B PA3JIMYHBIX y‘-Ie6HI)IX 1 HOBBIX CUTyallUsaX.
K koHIiry o0y4eHust B 8 kiacce mpeIMeTHbIC pe3yabTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTPAXKaTh
c(OPMHUPOBAHHOCTD y O0OyJAIOIINXCS YMEHUI:
® paCKpbIBaTb CMBICJI OCHOBHBIX XUMHWYCCKUX HOHITHH: aToM, MOJICKYyIJia, XUMHWYECKUHU JJICMECHT,
MPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMeCh (OJHOPOAHAsT W  HEOTHOPOIHAsA),
BAJICHTHOCTh, OTHOCHUTEJbHAS aTOMHAs W MOJICKYJSpHAs Macca, KOJMYECTBO BEIIECTBA,
MOJIb, MOJIIPHASI Macca, MaccoBas J0Js XUMHUYECKOTO IJIEMEHTa B COCIUHEHUU, MOJISPHBII
00BEM, OKCHI, KUCIIOTA, OCHOBAHHE, COJIb, MIEKTPOOTPHUIIATEIILHOCTD, CTETICHb OKUCIICHUS,
XUMUYECKasi peakius, KilacCu(pukanus peakui: peakiuud COCAUHCHMS, pPEaKIUuu
pa3oKEHUsI, PEaKIMu 3aMEIICHHUs, peaklui OOMEHa, dK30- W JHJIOTCPMUUYCCKUE PEaKIny,
TEIUIOBON A (EeKT peaknuu, sapo aToma, JICKTPOHHBIA CIIOW aToMa, aTOMHAs OpOWTalb,
paanyCc atomMa, XUMHUUYCCKas CBA3b, MOJIApHAA W HCIOJISIpHAs KOBAJICHTHAsA CBA3b, MOHHAsA
CBSI3b, NOH, KATHOH, aHMOH, PACTBOP, MaccoBas JI0JIs BelecTBa (MPOIICHTHAS KOHIICHTPAITHsI)
B pacTBOpeE;
® WJINTFOCTPHUPOBATH B3aMMOCBA3b OCHOBHBIX XMMHYCCKHX HOHITUHN U MNPUMCHATE 3THU IMOHATHA
IIpH OIMMCaHUU BEIICCTB U UX npeBpameHnﬁ;
® 1ICTI0JIb30BAaTh XMMHYECKYI0 CHUMBOJMKY U COCTaBJICHHUS (OPMYN BEIIECTB U ypaBHEHUU
XUMHUYECKUX PEaKIIHil;
® OIIPEIENIATh BAJIGHTHOCTH aTOMOB 3JI€MEHTOB B OMHAPHBIX COCAMHEHUSX, CTEIIEHb OKHUCICHUS
AJIEMEHTOB B OMHAPHBIX COCAMHEHUSX, TPUHAJUIEKHOCTD BEIIECTB K ONpeAeIEHHOMY KiIaccy
coeMHeHUN 1o ¢opMyliaM, BHJ XHMHYECKOW CBs3M (KOBAJICHTHas W MOHHAs) B
HEOPraHMYECKUX COCAUHECHUSIX;
epackpbiBaTh cMbici [lepuogmueckoro 3akona J[. M. MenneneeBa: JeMOHCTPUPOBATH
MMOHMMAaHHE MEePUOJUYECKON 3aBUCUMOCTH CBOMCTB XUMHYECKHX DJJIEMEHTOB OT HX
nosioxkenus B Ilepuoanueckoil cucreme, 3aKOHOB COXPaHEHUS MAacChl BEUIECTB, MOCTOSIHCTBA
COCTaBa, aTOMHO--MOJIEKYJISIPHOTO y4eHHs, 3aKOHa ABOTaIpo;
® OIIUCHIBATh M XapakTepu3oBaTh TabnuuHyio ¢opmy I[lepronndeckoil CUCTEMBl XUMUYECKHX
AJIEMEHTOB: pa3iHuaTh MOHATHS «TJIaBHAsI MOATpyma (A-Tpymma)» U «moboyHas moArpyra
(b-rpymma)», Manble U OOJNBIINE MEPUOJIbI, COOTHOCUTH 0003HAYEHUS, KOTOPhIE UMEIOTCS B
tabnune «llepuognueckas cuctema xumuueckux osiemeHtoB JI. U. MengeneeBa» c¢
YHCIIOBBIMH XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij
s1ipa, 00111ee YHCII0 AIIEKTPOHOB U PACIIPEICTICHUE UX 110 SJIEKTPOHHBIM CIIOSIM);
¢ KITaCCU(UITMPOBATH XUMHUECKHE AIEMEHThI, HEOPraHU4eCKHUEe BEIIeCTBA, XUMHUECKUE PEaKIUN
(M0 9KCITy U COCTaBY YYacTBYIOLIUX B PEAKIIUU BEIIECTB, MO TETJIOBOMY d(h(DeKTy);
® XapaKTepH30BaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBONCTBA BEIIECTB Pa3jIMYHBIX KJIAcCOB,
MOATBEpK/as OMNHCAHME MpPUMEpaMU MOJEKYISAPHBIX YpPaBHEHHH COOTBETCTBYIOIINX
XUMHYECKUX PEaKIIHii;
® [I[POTHO3UPOBATh CBOWCTBA BEHIECTB B 3aBUCHMOCTH OT UX Ka4eCTBEHHOTO COCTaBa,
BO3MOHOCTH MPOTEKAHUS XUMUYECKUX MIPEBPAIICHHUI B Pa3JIMYHBIX YCIOBHSIX;



® BHIYHCIISATE OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO Macchl BELIECTB, MacCOBYIO JOJIIO
XMMHUYECKOTO JIEMEHTa 10 (OopMylie COCTUHEHHUSI, MACCOBYIO JOJII0 BEIIECTBA B PacTBOPE,
IIPOBOJIUTH PACUYETHI 10 YPAaBHEHHUIO XUMHUYECKOU pEaKlvH;

® [I[PUMEHSATH OCHOBHBIE OTIEpPAIIN MBICIIUTEIbHON JEATEIbHOCTH — aHAJIU3 U CUHTE3, CPAaBHEHUE,
00o01IeHne, CHUCTEeMaTU3aINIo, KJIACCH(PUKALMIO, BBIABICHHE HPUYHMHHO--CIIEIICTBEHHBIX
CBSI3€M — IS U3YYCHHS] CBOWMCTB BELIECTB U XMMUYECKUX PEAKUU, €CTECTBEHHO-HAYYHbIE
METO/1bl [T03HAHUS — HAONI0IEHNE, U3MEPEHNE, MOJIEIMPOBAHNE, SKCIIEPUMEHT (peabHbIA U
MBICJIEHHBIN );

® CJIeZIOBATh MPABUIIAM TOJB30BAHUS XUMHYECKON MOCYI0M U 1a00paTOpHBIM 000pyI0BaHUEM, a
TaK)Ke MpaBuUjIaM oOOpalleHHUs C BEIIeCTBAMU B COOTBETCTBUM C HHCTPYKUUSAMHU IIO
BBITIOJTHEHUIO JTA0OPAaTOPHBIX XHMHYECKHX OIBITOB 10 IMOJYYCHHUIO H COOMpaHHIO
razoo0pa3HpIX BemecTB (BOJAOpPOJAa M  KHCIOPOJa), IPHUTOTOBJICHUIO PAaCTBOPOB C
ONpENENIEHHON MACCOBOM J0JIEM pPAacTBOPEHHOIO BEIIECTBA, IJIAHUPOBATH W MPOBOJIUTH
XMMHMUYECKHE SKCIIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB LIENOYEH U KHCIOT C MOMOUIBIO
MHIMKATOPOB (JJakMyc, (heHopTargerH, METUIOPaHK U IpYTrHe).

K koH1y 06y4enust B 9 ki1acce nmpeIMeTHbIE pe3yabTaThl HA 6a30BOM YPOBHE JIOJKHBI OTpakaTh

c(OpPMHUPOBAHHOCTh Y OOYUAIOIINXCS YMEHUMN:

® PACKPBIBATh CMBICII OCHOBHBIX XUMHUYECKUX MOHATUN: XUMHUYECKUH DJIEMEHT, aTOM, MOJIEKYJIa,
WOH, KaTHOH, AaHHMOH, TPOCTO€ BEIIECTBO, CJIO)KHOE BEIIECTBO, BaJEHTHOCTD,
ANIEKTPOOTPHUIATENILHOCTh, CTENEHb OKHCIIEHUS, XUMUYECKasi peaklus, XUMHUYECKasi CBS3b,
TeIoBol 3ddexkr peaknuu, MOJb, MOJSAPHBIH O00BEM, pacTBOP, AJIEKTPOJIUTHL,
HEDJIEKTPOJIUTHI,  AJNEKTPOJIUTUYECKass  JUCCOIMAlMsl, peakuuu HOHHOTO  OOMeHa,
KaTajau3aTop, XHMHUYECKOE€ paBHOBecHe, oOOpaThMble M  HeoOpaTHMble pPEaKIHH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIIMM, OKUCIUTENb, BOCCTAHOBUTENb, OKUCICHUE U
BOCCTaHOBJICHUE, AJJIOTPOIHUs, aM(POTEPHOCTh, XUMUYECKasi CBA3b (KOBAJCHTHas, WOHHAs,
MeTajin4yeckas), KpUCTaJuIMuecKass pemérka, KOppo3us METajuloB, CIUJIaBbl, CKOPOCTb
XUMHUUYECKOHM peaKkiuu, npeaenbHo gonyctumas konrnentpanus [1/IK BemecTna;

® WJUTIOCTPUPOBATh B3aHMOCBSI3b OCHOBHBIX XMMHWYECKUX MOHITHUN U MPUMEHATh 3TH MOHATHUSA
IIpY OMIMCAHUU BELIECTB U UX MPEBPAICHUI;

® 1ICII0JIb30BAaTh XMMHYECKYI0 CHUMBOJMKY Ui COCTaBJI€HHUS (OPMYN BEIIECTB U ypaBHEHUH
XUMUYECKUX PEAKIUH;

® OIIPE/ACIIATh BAJICHTHOCTh U CTENEHb OKHUCICHHUS XUMHUYECKHUX 3JEMEHTOB B COCAMHEHUSX
Pa3JIMYHOIO COCTaBa, MIPHUHAJIEKHOCTh BEIIECTB K ONPENEIEHHOMY KJIACCy COEIMHEHHUH 1O
dbopmynaM, BHA XUMUYECKOW CBSI3M (KOBaJieHTHas, MOHHAas, MeTajulnyeckas) B
HEOPraHMYECKUX COEAMHEHUAX, 3apsA] MOHA M0 XMMUYEeCKON (opmyie, XapakTep cpelbl B
BOJIHBIX PpPAaCTBOpPax HEOPraHMYECKUX COEIUHEHHUM, TUI KPUCTALIMYECKON pemeETKU
KOHKPETHOTO BEIIECTBA;

e packpbiBaTh cMmbica Ilepuonnueckoro 3akona JI. M. MenneneeBa U J1€MOHCTPUPOBATH €rO
MMOHMMAaHKE: OMUCHIBAaTh U XapaKTepu30BaTh TabnuuHyo Gopmy Ilepuoaudeckoir cucTeMbl
XMMHUYECKUX DJIEMEHTOB: pa3jnuaTh TOHATUS «TJIaBHAas moArpynma (A-rpynma)»y u
«mobouynass monrpymmna (b-rpynma)», wmanple W OoJbIIMe TEPHOIBI, COOTHOCHUTH
0003Ha4YeHHs, KOTOpble HMEIOTCI B  TMEPUOJAUYECKON  Tabmuile, C  YHCIOBBIMU
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XUMUYECKHX JIEMEHTOB (COCTaB U 3apsij siapa, odriee
YHCIIO D3JEKTPOHOB M pacHpelelieHne HX MO0 JIEKTPOHHBIM CIIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTU B U3MEHEHUHM CBOMCTB 3JIEMEHTOB M UX COEAMHEHHI B Mpeaenax MajblxX
MEPUOJOB U IJIABHBIX NOATPYII ¢ YYETOM CTPOCHUS UX aTOMOB;



e KJacCU(UIIMPOBATh XUMUYECKHIE SIIEMEHTHI, HEOPraHUYECKHE BEUIECTBA, XUMHUCCKUE PEaKIIH
(Mo 4YMcily W COCTaBy Y4YacTBYIOUIMX B PEAKLUUHU BEIIECTB, MO TEIUIOBOMY 3(¢eKTy, 1o
M3MEHEHHIO CTENICHEH OKHUCIICHUSI XUMUYECKUX DJIEMEHTOB);

® XapaKTepU30BaTh (OMUCHIBATh) OOIMIME U Crenu(HUECKUe XMMHYECKHE CBOMCTBA MPOCTHIX H
CIIO)KHBIX BEILECTB, MOJTBEPXkJasi OINHCAaHHE TNPUMEPAMU MOJIEKYJISPHBIX M HOHHBIX
YPaBHEHUM COOTBETCTBYIOIIMX XUMUYECKUX PEAKLUH;

® COCTaBJISITh YPABHEHHSI DIICKTPOJIUTHUECKON INCCOIUAINN KHUCIIOT, IEJI04Yel U CoJIeH, TTOTHbIe
U COKpalI€HHBIE ypaBHEHHUS pEaKUWid HOHHOTO OOMEHa, YypaBHEHHUS pPEaKIuH,
MOJITBEPXKAAIONINX CYIIECTBOBAHUE T'CHETHUECKOW CBSI3UM MEXKJy BEIIECTBAMH Pa3IUYHBIX
KJIaCCOB;

® DaCKpBIBaTh  CYIIHOCTh  OKHCJIHUTEIbHO-BOCCTAHOBHUTENBHBIX  PEAKIHHA  TOCPEICTBOM
COCTaBJICHUS 3JICKTPOHHOTO OajlaHCca ATUX PEaKIIHiA;

® IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT WX CTPOCHHUS, BO3MOXHOCTH
MPOTEKAHHSI XUMUYECKUX MTPEBPAIICHUH B Pa3IMYHBIX YCIOBHUSX;

® BEIUUCIIATH OTHOCUTEIHHYIO MOJICKYIISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MACCOBYIO JIOJIO
XUMHYECKOTO AJIEMEHTa 1Mo (POpMyJie COCTUHEHHS, MAaCCOBYIO JIOJIIO BEIIECTBA B PAacTBOPE,
MPOBOJIUTH PACUETHI TI0 YPABHEHUIO XUMHUYECKOH PEaKIINH;

® cOOMIOAaTh MpaBMJIa MOJIb30BAHUS XUMHUECKOHN MOCYJ0H U J1ab0paTopHbIM 000pyI0BaHUEM, A
TaKke TpaBWiIa OOpalleHWss C BEIIECTBAMA B COOTBETCTBHH C HMHCTPYKIHSIMH TIO
BBHITIOJTHEHUIO JTa0OPAaTOPHBIX XMMHUYECKHMX ONBITOB TIO TMOJYYCHHIO U COOMpaHUIO
ra3000pa3HBIX BEMIECTB (aMMHUaKa M YTIIEKHCIIOTO Ta3a);

®IPOBOJIUTH PEAKIWH, TIOATBEP)KIAIOIINE KAdeCTBEHHBIH COCTAaB pa3JIMYHBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM MYTEM XJIOPHI-, OpOMHI-, HOIUI-, KapOoHaT-, Pocdar-, cunmkar-,
cynb(dar-, THIPOKCUA-UOHBI, KAaTHOHbl AMMOHHUS M MOHBl H3YYEHHBIX METAJUIOB,
MPUCYTCTBYIOIIUE B BOJAHBIX PACTBOPaX HEOPraHMYECKUX BEILECTB;

® IPUMEHATh OCHOBHBIE OIIEPALIMU MBICIUTEILHON AEATENBHOCTH — aHAJIN3 U CUHTE3, CPaBHEHHUE,
00001IeHne, CHCTEMAaTU3alluio, BBIABICHUE MPUYMHHO-CIEACTBEHHBIX CBs3eM — s
U3y4eHHs] CBOMCTB BEIIECTB M XHUMMUYECKMX pPEaKLUH, €CTeCTBEHHO-HAyYHbIE METO[bl
NO3HaHUA — HaOJIOJCHUE, H3MEpPEHHE, MOJICIIMPOBAaHUE, HKCIEPUMEHT (peaylbHbli U
MBICJICHHBIH ).

B npornecce peanusannu nporpaMmmsl IpeayCMOTPEHO UCHIOIb30BaHNE IU(PPOBBIX 00pa30BaTENbHBIX
pecypcoB:

1) Poccwuiickas snekTporHas mikoja — https://resh.edu.ru

2) Sunexc Yueonuk — https://education.yandex.ru

3) Yum.py - https://uchi.ru

4) buomuoreka L{OK https://m.edsoo.ru/7f41837¢c

5) bubmuoteka [{OK https://m.edsoo.ru/7f41a636



https://education.yandex.ru/
https://uchi.ru/
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636

TEMATHYECKOE IINTAHUPOBAHMUE:

8 KIIACC

KoandecTBO 9acoB

Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LM(PPOBbIE)
KonTtpoJbHbie IIpakTHYeckue
n/n TeM MPOrpaMmabl Bceero o0pa3oBaTe/ibHbIE PecypcChl
padoTsbI padoThI
Paznean 1. IllepBonavyanbHbie XUMHUYECKHE IOHATHS
Xumust — BakHas 00J1aCTh
11 €CTECTBO3HAHUS U 5 0 9 bubnuotexa [JOK
' IIPAKTHYECKON IEATEIbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
19 BemectBa 1 xuMu4yeckue 15 1 0 bu6moreka [IOK
' peaxiuu https://m.edsoo.ru/7f41837¢
HToro mo pazneny 20
Pa3znen 2. BaxHeiinue npeacTraBuTe/ M HEOPraHU4eCKUX BellecTB
Bo3nyx. Kucnopoa. [Tonsitue bubnuoreka [IOK
2.1 6 0 0
00 oxcuaax https://m.edsoo.ru/7f41837c
Bopopoa.Ilonsarue o kucinorax bu6mmoreka [IOK
2.2 8 0 1
U COJISIX https://m.edso0.ru/7f41837c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [IOK
2.3 5 1 1
OCHOBAaHMSIX https://m.edso0.ru/7f41837c
OCHOBHBIE KJIacChl bubmuoreka [JOK
2.4 . 11 1 1
HEOPraHWYECKUX COCIMHEHUM https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Pasnean 3. Illepuoanueckuii 3akon u llepuoguveckasi cucrema xumuieckux 31eMeHToB /I. . MenaeneeBa. CTpoeHue aToMoB.
XumMnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeaAKIIUN

3.1

[Iepuonnueckuii 3aKOH U
[Iepuonnueckas cucrema

7

0

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c



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

XUMUYeCcKuX dneMeHToB 1. Y.
Memnpene-eBa. CTpoeHue aroma

XUMHYECKAA CBA3b.

3.2 OKHCIIMTENBHO- 8 bubmorexa IIOK
BOCCTQHOBHTEIIBHBIC PCAKLINH https://m.edsoo.ru/7f41837¢c
bubnuotexa [JOK
roro o pasiety w https://m.edsm])_.[ ru/7f41837c
PesepBHoe Bpemst 3 Bu6mmoreka ITOK
https://m.edsoo.ru/7f41837c
OBLIEE KOJIMYECTBO YACOB 68

1O ITPOI'PAMME



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

9 KUIIACC

KoaunuyecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jiesioB U TeM uudpoBbie
Ne i/ P Konrpoabublie | IlpakTHyeckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznes 1. BemecTBo U XuMH4yecKne peakuuu
11 [ToBTOpEHUE U yriyOiieHne 3HaHuN OCHOBHBIX 5 1 0 bubnnorexa [JOK
' paszesnoB Kypca 8 kiacca https://m.edso0.ru/7f41a636
19 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHX 4 0 0 bubnuorexa [JOK
' peaKIuii https://m.edso0.ru/7f41a636
13 DIIEKTPOJUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubnmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOPax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nena 2. HemeTa/JILI M X COeAMHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMUYECKUX 4 0 1 bubnuoreka [IOK
' anemeHToB VIIA-rpymnmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 0 0 bubmorexa HOK
' PyibL. 4P https://m.eds00.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX Eu6 1OK
nonmoTexa
2.3 VA- LA 7 0 1
DIEMEHTOB rpynbt. A3OT, pocgop H ux https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
2.4 :meﬁeHTml: IVAI-)r Nbl. YTJIEpo1 U KpeMHUM 8 1 2 bubmmorexa [JOK
' DYIHEL- POA 1 1P https://m.eds00.ru/7f41a636
U UX COEMHEHUS
Hroro no pasneny 25

Pa3gen 3. Merajliibl 1 UX COeTUHEHU S



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

. bubnmoreka [JOK
3.1 Obmue cBoHCTBa METaLIOB 4 https://m.eds00.ru/7f41a636
N bubmmoreka [JOK
3.2 Baxxueiiime MeTayutbl 1 UX COSTUHEHUS 16 httos://m.edsoo.ru/7f412636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»aiomnias cpeaa
4.1 B JKU3HHU YeJ0oBeKa 3 bubnmorexa [TOK
' CHIECTBA U MATCPHAIILL B . https://m.edsoo.ru/7f41a636
Hroro no pazaeny 3
p 3 bubmmoreka [{OK
€3EpPBHOC Bpeml https://m.edsoo.ru/7f41a636
OBHIEE KOJINMYECTBO YACOB 110 68

INPOI'PAMME
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