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HHOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XHMMHM Ha YpPOBHE OCHOBHOro o00I1iero oOpa3oBaHus
COCTaBJICHA Ha OCHOBE TpeOOBaHWM K pe3yJbTaTaM OCBOCHHS OCHOBHOMU
00pa3oBaTEIbHOM MPOrPaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, MPECTABICHHBIX
B ®I'OC 00O, a Takxe Ha OCHOBE (heepaibHON paboydeil MporpaMMbl BOCIIUTAHHS
U ¢ Y4y€TOM KOHIICMIMKM TpernojiaBaHusl ydyeOHOro mpeaMera «XUMHUS» B
oOpa3zoBaTeabHBIX opranusamnusax Poccuiickoit deaeparuu.

[Iporpamma mo xuMuM Aa€T TPEACTaBICHUE O IEJsIX, OOIIeH cTpareruu
oOy4eHHsl, BOCHUTAHUS U Pa3BUTHS OOYYAIOMIMXCA CPEACTBAMU Y4eOHOTO
npeaMera, YCTaHABJINBAET 00s13aTeNIbHOE MIPEAMETHOE coJiepKaHue,
MpeaycMaTpPUBAET paclpe/ieieHue €ro Mo KjlaccaM M CTPYKTypHpOBaHHUE IO
pazieliaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNPEACISIET KOJIUYECTBEHHBIC U
KaueCTBEHHbIC XapaKTePUCTUKHU COJICp>KaHuUs, PEKOMEHYEMYIO
MOCTEAOBATELHOCTh M3YUYCHHUSI XUMHUHU € Y4YETOM  MEXIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSA3EH, JIOTUKM  Y4eOHOTrO  TpoIlecca, BO3PACTHBIX
0COOEHHOCTEeW  O0y4aromuxcsi, OMNpeAeNseT BO3MOXKHOCTH TMpeaMera s
peanu3anuu TpeOOBaHUM K pe3yjbTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTEIbHOM
IpOrpaMMbl HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs, a TakKe TPeOOBaHUM K
pe3yibTaTam 00y4eHUs XUMUW Ha YPOBHE LieJIeH U3y4YeHUs MpeMeTa U OCHOBHBIX
BUJIOB Y4€OHO-TIO3HABATEILHON JIEATEHOCTH OOYYalollerocsi Mo OCBOEHUIO
y4eOHOTO COJIepKaHUSI.

3HaHUWE XWUMHUHU CIY>)KUT OCHOBOM 1Ji1 (hOPMUPOBAHUS MHUPOBO33PEHUS
00yyJaroIierocs, €ro MpeJCTaBICHU O MaTepUaIbHOM €IMHCTBE MHpaA, BaXKHYIO
posib urparT (GOpMUPYEMbIE XHMHUEH MPEICTaBICHUS O B3aMMOIPEBPAIEHUSIX
SHEPrUu M 00 DBOJIIOIMU BEIIECTB B MPUPOJAE, O MYTSIX PEHICHUs TJI00aTbHbIX
npo0JieM YCTOMYMBOIO Pa3BUTHUS YEJIOBEUYECTBA — CHIPHEBOM, DHEPTETHUECKOM,
MUIIEBOM M SKOJIOTHYECKOU 0€30MacHOCTH, MPOOJIEM 3IpaBOOXPAHEHUS.

N3yuenne xumuu:

CIIOCOOCTBYET  pealu3allid  BO3MOXKHOCTEM  JJIE  CaMOpPa3BUTUSA |
dbopMHUpOBaHUS KYJIBTYphI JIMYHOCTH, €€ 00111el 1 (QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJl B (POPMUPOBAHNE MBINIJICHUSI U TBOPUECKUX CIIOCOOHOCTEH
OOy4JarommMxcsi, HABBIKOB HX CAMOCTOSITEIPHOM  Y4EOHOUW  JESITEIbHOCTH,
OKCIIEPUMEHTAILHBIX W HCCIICOBATEILCKAX YMEHUM, HEOOXOIMMBIX KakKk B
MMOBCETHEBHOM JKM3HU, TaK U B MPOHEeCCUOHATBHOU IeATeTbHOCTH;

3HAKOMHUT CO CIHENU(PUKON HAYYHOTO MBIIIJICHUS, 3aKJIaIbIBA€T OCHOBBI
I[EJIOCTHOTO B3IUIsIIa HA €IMHCTBO MPUPOABI U YEJIOBEKA, SIBJISICTCS OTBETCTBEHHBIM
ATarnoM B (POPMHUPOBAHUH €CTECTBEHHO-HAYYHON IPAaMOTHOCTH O0yJarOIIUXCS;

criocoOCTBYyeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIECHUSI K €CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K MPUPOJE, K YETOBEKY, BHOCUT CBOM BKJIAJl B 3KOJIOTUYECKOE
oOpa3oBaHme 00y4aIOIUXCSI.

JlanHble HampaBlieHUS B OOYYCHHH XHMHH OOECMEYMBAIOTCS CHEIU(BUKON
coliepKaHusl y4eOHOTO MpeIMeTa, KOTOPBIN SBISETCS MeAaroruaecKu



aJanTUPOBAHHBIM OTpaKEHUEM 0a30BOM HAYKW XMMHUU HA ONPENENEHHOM JTare eé
pa3BUTHSI.

Kypc xumun Ha ypoBHE OCHOBHOTO 00I1Ier0 00Opa3oBaHUsi OpPUEHTUPOBAH Ha
OCBOCHHE OOYYarONIUMHUCS CHUCTEMBbI TIEPBOHAYAIBHBIX TMOHATUNA XWMHH, OCHOB
HEOPraHMYECKOW XMMHUU M HEKOTOPBIX OTHAEJbHBIX 3HAYMMbBIX TOHSITHI
OPTraHUYECKON XUMUH.

CrtpykTypa coiepkaHus MPOrpamMMbl MO XUMHUU CPOPMHUpPOBaAHA HA OCHOBE
CUCTEMHOro mnojxoja k e€ uzydeHuro. ColepaHU€ CKIIAIbIBACTCS U3 CUCTEMBbI
MOHSTUNA O XUMUYECKOM AJIEMEHTE U BELIECTBE U CHCTEMBI IMIOHITUA O XUMUYECKON
peakmmu. OO0€ 3TH CHUCTEMBI CTPYKTYPHO OpTraHW30BaHbI 110 TPHUHITUITY
MOCJIEN0BATEIBHOTO PA3BUTHS 3HAHUI HA OCHOBE TEOPETUUYECKUX MPEICTABICHUN
Pa3HOro YpOBHS:

— a@TOMHO-MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— [lepuoauueckoro 3akona /. 1. MeHeneeBa Kak OCHOBHOT'O 3aKOHA XUMHH;

— YYEHUS O CTPOCHHUH aTOMa U XUMHYECKOH CBSI3U;

— TPEACTaBIICHUM 00 DJICKTPOJUTUYECKONW JAUCCOLMAIIMM BEIIECTB B
pacTBopax.

Teopernueckne 3HAaHHS PACCMATPUBAIOTCA HA OCHOBE ASMIIMPUYECKHU
MOJYYEHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEI0BATEIBHO OT OJTHOTO
YPOBHS K JIPYTOMY, BBITIOJIHSSL (DYHKIIUK OOBSICHEHUS U IPOTHO3UPOBAHUS CBOMCTB,
CTPOCHUS U BO3MOXKHOCTEH MPAKTUYECKOTO MPUMEHEHUS U MOJYUYCHUST U3y4aeMbIX
BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHH  CIOCOOCTBYeT  (POPMUPOBAHUIO
IIPEJACTABJICHUS] O XUMUUYECKOW COCTABJIAIOIIECH HAyYHOM KapTUHBI MUpPA B JIOTHUKE
€€ CUCTEMHOM MTPUPO/IbI, IECHHOCTHOTO OTHOLIEHHUS K HAYYHOMY 3HAHHUIO U METOJIaM
NO3HAHUSI B Hayke. M3yueHHe XMMUU MPOUCXOAUT C IMPUBICUCHHEM 3HAHUU W3
paHee M3YYEeHHBIX Y4YEOHBIX mpeameToB: «Oxkpyxaromuii Mupy, «buonorus. 5—7
kJjacce» u «dusmuka. 7 Kimacey.

[Ipy wu3yyeHUH XUMHUM TPOUCXOAUT (PopMUpOBaHUE 3HAHUNA OCHOB
XUMUUYECKON HayKH Kak 00JIaCTHM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUUYECKOU
JESATeTLHOCTHU YeJIOBEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpHI. 3aja4a
y4eOHOro mpeaMeTa COCTOUT B (POPMHUPOBAHUHU CUCTEMbl XUMHUYECKUX 3HAHUM —
BOKHEUIIMX (PAKTOB, MOHITHH, 3aKOHOB ¥ TEOPETUUECKUX TTOJIOKEHUM, TOCTYITHBIX
000011IeHHIT MUPOBO33PEHUYECKOTO XapakTepa, si3blka HAyKd, B MPHUOOIICHUH K
HAy4YHBIM METOJaM IO3HAHUs MPU U3YYCHUU BEIIECTB U XUMHUYECKUX PEaKIui, B
(dbopMHUpOBaHNY U PA3BUTUH TTO3HABATEILHBIX YMEHUI U X PUMEHEHUH B y4€OHO-
MMO3HABATENILHON U Y4EOHO-UCCIIEA0BATEIHLCKON IEITEIbHOCTH, OCBOCHUH TPABUI
0e3011acHOr0 OOpaIeHUS C BEIIECTBAMH B TIOBCETHCBHOM JKM3HH.

[Ipu u3ydeHUu XMMUU Ha YPOBHE OCHOBHOTO OOIIET0 0Opa30BaHMs BaKHOE
3Ha4YeHUE MPUOOpETr TaKue 1eJIH, KaK:

— (opmMupoBaHME WHTEIUIEKTYaJbHO pPA3BUTOM JIMYHOCTHU, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPHUHATHIO pEUICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHSIM JKU3HU;



—  HampaBJICHHOCTh OOy4YeHHS Ha CHCTEMaTHYEeCKOE TMPUOOIIEeHHE
oOyJaromuxcsi K CaMOCTOSTEIHHOW TO3HABATEILHOW JAESITeIbHOCTH, HAyYHBIM
METOJaM TIO3HAaHHS, (HOPMHUPYIOIIMM MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEH K
XUMHH;

— o0ecreueHue yCIOBUH, CIIOCOOCTBYIOMINX MPHOOPETEHUIO 00yUYaIOITUMUCS
OTbBITa PA3HOOOPA3HON MESITEIBHOCTH, TO3HAHUS M CAMOIIO3HAHMS, KIFOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), WMEIONUX YHUBEPCAIHHOE 3HAYCHUE MJIs
pa3IMYHBIX BUOB JESTEIBHOCTH,

— (¢dopmupoBaHue oO0meld (QyHKIMOHAIBHOH U €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM WYHCJIE YMCHHA OOBSACHATh W OIICHUBATH SIBJICHHUS
OKPYKAIOIIET0 MHpA, WCIONB3yS 3HAHWS W OIBIT, MOJYyYCHHBIE MPH H3YYCHHUH
XUMUH, IPUMEHSTh UX TIPH PEIICHUH MTPOOJIEM B TIOBCETHEBHOM KU3HH U TPYIOBOM
NEeSATETHHOCTH;

— ¢dopmupoBaHHe y OOYYAOIIMXCS TyMaHUCTHYCCKUX OTHOIICHUH,
NOHUMAaHUsI [IEHHOCTH XUMHUYECKHX 3HAHWWA JUIsI BBIPAOOTKH HSKOJIOTHYSCKU
IeJIeCO00pa3HOr0 TOBENEHHUS B OBITY M TPYIOBOM JESITEIBHOCTH B IEJISIX
COXpaHEHUS CBOETO 3JI0POBbs U OKPY>KAIOIIEH MPUPOTHON CPEIbl;

— pa3BUTHE MOTHBAIMU K OOYYEHMIO, CIIOCOOHOCTEM K CaMOKOHTPOJIO H
CaMOBOCIMTAHUIO HAa OCHOBE YCBOCHHUSI OOIIEUETIOBEUYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY NpOdUIIs U HAMpPaBICHHOCTH NAJbHEUIIETO
0o0yueHwus.

Oo011ee 9nciIo 9acoB, OTBEAEHHBIX I U3YYCHHS XUMUW Ha YPOBHE OCHOBHOTO
obmiero oOpasoBaHusi, coctaBisier 136 yacoB: B 8 kiacce — 68 4dacoB (2 4daca B
Hezenmo), B 9 kinacce — 68 vacoB (2 yaca B HeJIeI0).



COJEPKXAHUE OBYUYEHUA
8 KUIACC

IlepBoHaYa/IbHbIe XMMUYECKUE TIOHSATHSA

[Ipenmer xumuun. Ponb XMMuM B )KM3HHU YEIOBEKAa. XMMHS B CHCTEME HAYK.
Tena u BemiectBa. DU3WYECKHE CBOMCTBA BEMIECTB. ATPEraTHOE COCTOSHUE
BemiecTB. [loHATHE O MeToMax MO3HAHUS B XUMHUHU. UHCTHIE BEIIECTBA U CMECH.
CnocoOsI pa3aeneHust cMecei.

ATOMBI U MOJEKYIbl. XHUMHUYECKHE 3JIEMEHThl. CHUMBOJIBI XUMHYECKUX
aneMeHTOB. [IpocThie U Cll0XKHBIE BellecTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas popmysa. BaaeHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BellecTB. OTHOcHUTENbHAsE aToMHasi mMacca. OTHOCUTEIbHAs
MOJIEKyJsIpHas Macca. MaccoBast 10J1s1 XUMHUYECKOTO 3JIEMEHTa B COCIMHEHUU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBsA3b KOJIUYECTBA,
MacChl W 4YHUCJA CTPYKTYPHBIX €IUHUIl BemiecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCTMHEHUH.

Du3NYeCKUe U XMMUUECKUE SBJICHUSA. XUMHUYECKasl peakius U €€ MpU3HaKu.
3aKOH COXpaHEHHs] MacChl BeIIEeCTB. XUMHUYeckue ypaBHeHusa. Knaccudukanus
XUMUYECKUX peaKInil (COeqMHEHUS, Pa3I0KEHUS, 3aMEeIIEHUsI, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHW IMOCY/I0H, MpaBuiaMu paboThl B J1abopaTopuu U
npuémMamMu oOpalleHus: ¢ J1abopaTopHbIM O00OPYAOBaHUEM, U3YUEHUE U OINKCAHUE
¢u3nueckux CBOHCTB 00pa3lloB HEOPTraHMYECKUX BEIIECTB, HAOIIOICHHE
dbu3nyecknx (IUJIaBJICHUE BOCKa, TasHUE JibJla, pacCTUpPaHHE caxapa B CTYIIKE,
KUIIEHUE W KOHJEHCAIIMS BOJbI) U XUMHUYECKUX (TOPEHUE CBEYM, MPOKATUBAHUE
MEJIHOM TTPOBOJIOKH, B3aUMOJICUCTBHE MeJia C KUCJIOTOM) SIBJICHUM, HAOMIOICHUE U
OTMMCaHUE TPU3HAKOB MPOTEKAHUS XUMHUYECKUX PEaKIUi (pas3ioKeHHe caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJOPUIOM Oapuisi, pa3ioKeHHE TUIPOKCHUIA
Menu (II) mpu HarpeBaHuM, B3auMOJICUCTBUE XKeye3a ¢ pacTBopoM cosid meau (11),
M3y4eHUE CIOCOOOB pa3JieleHUs] CMECel: C MOMOIIbI0 MarHuTa, (UILTPOBAHUE,
BbITIApUBAHUE, AUCTHLIAIUA, XpoMaTorpadusi, MPOBEJEHNUE OYUCTKH MTOBAPECHHOM
coiv, HaONMIOJEHWEe W  ONHWCAHWE  PE3yJbTaTOB  MPOBEJCHUS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUs MAacChl, CO3/IaHHE€ MOJENEH MOJEKY
(1IapocTepKHEBBIX ).

BaxxHellline npeIcTaBUTEIM HEOPraHMYECKHUX BellecTB

Bo3ngyx — cMech razos. CocraB Bo3nyxa. Kucnopox — 31e€MeHT U mpocToe
BemiecTBo. HaxokneHue kucimopoia B THpUpoe, (U3MUYecKne M XUMHUYECKUE
cBoiictBa (peakuuu ropeHus). Oxcuabl. I[lpumenenuwe kucinopoga. CrnocoOsbl
NOJIyYeHHs] Kuciopoda B JjabopaTopuu U mpombiluieHHOCTH. Kpyrosopor
Kuciopoza B npupojae. O30H — alIoTponHasi MOAU(PUKALIMS KUCIOPOIa.



TennoBolr 3h(EeKT XMMHUECKOW peakln, TEPMOXUMHUYECKUE YpaBHEHMS,
9K30- M HHAOTEPMHYECKHE pEaKUWU. TOIIMBO: Yrojlb M METaH. 3arps3HEHUE
BO3/lyXa, yCUJIEHHUE NMapHUKOBOTO 3 (exTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — aneMeHT u mpoctoe BemecTBo. Haxoxaenue Bogopoaa B IpupoJe,
duznuecKkre U XHMHUIECKHE CBOMCTBA, MPUMEHEHHE, CTIOCOOBI TToTydeHus. KHCITOThI
U COJIN.

MoutsipHbIit 006EM ra30B. PacuéTel Mo XUMHYECKUM YPaBHEHUSIM.

dusnueckne CBOWCTBA BOAbl. Boma kak pactBopurens. PacTBOpEL
HacelllleHHBIE M HEHACBIIIEHHBIE PAaCTBOPHI. PacTBOPMMOCTh BEIIECTB B BOJE.
MaccoBast 10J1 BEIIECTBA B PacCTBOpe. XUMHUYECKHAE CBOMCTBA BOAbl. OCHOBAHUS.
Posib pacTBOpOB B mpupoje M B KHU3HHU YenoBeKka. KpyroBopoT BOJbI B IPUPOE.
3arps3HeHne NpUPOAHBIX BoJI. OXpaHa U OUUCTKA MPUPOJHBIX BOJI.

Knaccuduxanus Heopranmdyeckux coeauHeHui. Oxcuapl. Knaccudukarus
OKCUJIOB:  cojieoOpa3zyroniue  (OCHOBHBIE, KHUCIOTHbIE, amM(pOTEepHbIE) U
HecosneoOpazyronue. Homenknatypa okxcuaoB. Dusznueckue U XUMUYECKHE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHnoBanusi. Knaccudukanuss ocHOBaHUM: IIETOYM UM HEPACTBOPUMBIC
ocHoBaHusg. HoMeHknatypa ocHoBaHMil. PU3NMYECKHE U XUMUYECKHE CBOICTBA
ocHoBaHuu. [losryyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucinor. @usnyeckue u
XMMHUYECKUE CBOWCTBA KUCHOT. Psan akruBHoctm MmeraiuioB H. H. bekerosa.
[Tomy4yeHue KUCIoT.

Comu. Homenknarypa coseil. @uszndeckrue M XMMUYECKHUE CBOMCTBA COJICH.
[Tonydenue comnen.

['eHeTnyeckas CBSI3b MEXKy KJIacCaMH HEOPTraHUYECKUX COCTUHECHUIA.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE OMPEICICHUE COAECPKAHUS KUCIOPOJa B BO3AyX€E, MOJIYyUYECHUE,
coOupanue, pacno3HAaBaHME M UW3YYCHUE CBOWCTB KHUCIOpOja, HAOIIOJICHHE
B3aUMOJICHCTBUSl BEIIECTB C KHUCJIOPOAOM M YCIIOBHS BO3HUKHOBEHUS H
IpeKpaleHus ropeHus (moxapa), 03HaKOMJICHHE C 00pa3IiaMu OKCHJIOB M OITMCAHHE
UX CBOMCTB, TMOJydeHHE, COOMpaHHME, paCO3HABAaHWE W W3YyUYCHHE CBOMNCTB
BOJI0poJia (ropeHue), B3auMo/ieiicTrue Bojopoaa ¢ okcuaoM meau (II) (BozmoxxHO
UCIIOJIb30BaHUE BUIEOMATEPHAIOB), HA0I0IeHIE 00Pa3IIOB BEIIECTB KOJIUYECTBOM
1 Monb, wuccienoBaHUE OCOOCHHOCTEM pacTBOPEHHUS BEILECTB C Pa3IMYHON
PAacCTBOPUMOCTBIO, TPUTOTOBJICHUE PACTBOPOB C ONMPEIEIEHHOW MACCOBOM OJIECH
pPacTBOPEHHOIO BEIIECTBA, B3aUMOJICHCTBUE BOABI C MeTajlaMu (HaTpueM u
Kaibl[ueM) (BO3MOYKHO HCIIOJb30BaHUE BHJACOMATEPHAIIOB), HCCIEIOBAHHE
00pa3iioB HEOPTraHUYECKUX BEIIECTB PA3IMUHbBIX KJIIACCOB, HAOMIOACHIE H3MEHEHUS
OKpacKU MHANKATOPOB B pACTBOPAX KHUCJIOT U IIEI0YEH, U3yYCHUE B3AUMOICHCTBHUS
okcuna meau (II) ¢ pacTBOpoM CepHOM KUCIOTHI, KUCIOT C METaulaMu, peakiui
HeWTpanu3anuu, MOJIYyYEHHE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOTO
MeTaljla IPYTUM U3 pacTBOpa COJIM, PEIICHUE SKCIIEPUMEHTAIIbHBIX 3a7a4 10 TEME
«BaxHeunme KI1accbl HEOPTaHUYECKUX COCTMHEHUI.



HMepuoauueckuii 3axkoH u Ilepuognueckast cucreMa XUMHYECKHX
iemenToB JI. U. MenneneeBa. CrpoeHnme aroMoB. XHMHYECKAsli CBS3b.
OxucanTeIbHO-BOCCTAHOBUTEIbHbIC PEAKINH

[lepBble TOMBITKM KIAacCUPUKAMKA XUMHYECKUX 53JIeMeHTOB. [lonsatue o
Ipynmnax CXOJHBIX 3JEMEHTOB (LIEJOYHBIE W IIEJIOYHO3EMENIbHBIE METaIbI,
raJloreHbl, HHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIe 00pa3yloT aM(PpOTEpPHBIE OKCHIBI
Y TUIPOKCHIBI.

[Tepuonnueckuii 3akoH. Ilepuonnueckas cucTeMa XUMHUECKUX JIEMEHTOB /1.
N. Menneneesa. Koporkonepuoanas u nnmuHHonepuoanas gpopmsi [leprognyeckoit

cucteMbl XxumMuueckux anemeHToB Jl. . Menaeneesa. Ilepronbl u rpymnisbt.
®U3NYECKHil CMBICH MTOPSIIKOBOTO HOMEpPa, HOMEPOB MEPUOAA U IPYIIIbI 3JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3otonsl. DnekTpoHbl. CTpoeHue
AIIEKTPOHHBIX ~ 000704eKk aTtoMoB TmepBbIX 20 XUMHYECKHX DJIEMEHTOB
Ilepnommueckonn cucremnl [l. M. Menneneea. XapakTepucTuka XHUMUYECKOTO
3JIEMEHTA 10 ero nonoxeHuro B [lepuoanueckoit cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUsl pajuyca aTOMOB XHMHUYECKUX 3JIEMEHTOB,
METAJUNINYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPYIIIAM U IIEPUOJIAM.

3nauenue [lepuoanueckoro 3akoHa u [lepruoguueckoil CUCTEMBI XUMHYECKHUX
AJIEMEHTOB JUId pa3BuThs Hayku U npaktuku. . 1. MenpneneeB — ydéHbI U
rpaXIaHUH.

Xumuueckasi cBsi3b. KoBasieHTHass (MOJsipHasT M HEMOJIApHAsi) CBS3b.
DNEeKTPOOTPULATENIBHOCTh XUMUYECKUX 3JIEMEHTOB. FIOHHAs CBSI3b.

Crenenp  okucieHusi.  OKHUCIHMTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKIIUH.
[Ipouecchl OKMCIEHUS U BOCCTAHOBIIEHUA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumMenm:

u3ydeHue oOpa3lioB BEIIECTB METAJUIOB M HEMETAIJIOB, B3aMMOJICHCTBHE
TMAPOKCHJIAa LMHKA C PACTBOPAMU KHUCJIOT U IIEJIOYEH, MPOBEACHHE OIBITOB,
WUTIOCTPUPYIOUIUX ~ NPUMEPBl  OKUCIHUTEbHO-BOCCTAHOBUTENBHBIX  PEAKIIMM
(ropenue, peakliy pa3ioKeHUs], COSTUHEHNU).

Mesicnpeomemmuboie cea3u

Peanuzamnus MeXnpeIMETHBIX CBs3ed NpU HM3yYEeHUH XUMHUM B 8 Kiacce
OCYIIECTBIISIETCS 4Y€pe3 HCIIOJIIb30BaHME Kak OOLIMX EeCTECTBEHHO-HAYYHBIX
NOHSTHH, TaK U MOHITHH, SBJSIOIIMUXCS CUCTEMHBIMH JJI OTACJBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO LIUKJIA.

OO01Me ecTeCTBEeHHO-HAYYHbIE MOHATHA: HAyYHbIM (pakT, TMIIOTE3a, TEOpus,
3aKOH, AaHaJlW3, CHUHTE3, KiIacCUPUKalus, TMEepUOAUYHOCTh, HAOIIOACHUE,
AKCIIEPUMEHT, MOJIEJIMPOBAHUE, U3MEPEHUE, MOJIENb, SIBICHHE.

®dusznka: MaTepus, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIUJI, U30TOIBI,
pPaZIMOaKTUBHOCTb, MOJIEKYJa, AJIEKTPUYECKUH 3apsiji, BEIIECTBO, TENO, O0BEM,
arperaTHoe COCTOSIHME BEIIEeCTBA, Tra3, (PU3WYECKUE BEIUYUHBI, €IUHUILBI
U3MEPEHHUsI, KOCMOC, IUIaHETHI, 3B€3/1b1, CONHIIE.

buonorus: dorocunTes, nprxanue, ouocdepa.



['eorpadusi: armocdepa, ruapocdepa, MUHEPAIIbI, TOPHbIE TOPOAbI, OJIE3HbIE
HCKOTaeMbI€, TOTUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeECKasi peaKIUs

[lepnognueckuit 3axoH. [lepuoanueckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. CtpoeHue aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOWCTB
XUMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KATHS, KAIBLH U UX COETMHEHHM
B COOTBETCTBUM C IIOJIOXKEHHMEM 3JIEMEHTOB B Ilepumonnueckoil cucreme Hu
CTPOCHHUEM UX aTOMOB.

Crpoenue BemecTBa: BUABI XMMHYECKOW CBsI3U. THUIBI KpUCTAUIMYECKHUX
pPEETOK, 3aBUCHMOCTh CBOMCTB BEILIECTBA OT THUIA KPUCTAIUIMYECKON PEIIETKU U
BHJIa XUMHYECKOU CBSI3H.

Knaccudukanus v HOMEHKIATypa HEOPraHMYECKUX BEIECTB. XUMHUECKHE
CBOMCTBa BEIIECTB, OTHOCAIIMXCS K PAa3IUYHBIM KJaccaM HEOPraHUYeCKHX
COEIMHEHHI, TeHETUYECKas CBSI3b HEOPraHUYECKUX BEUIECTB.

Knaccudukanys XuMUYeCKUX peakuuid Mo pa3IuyHbIM MMpU3HaKaM (110 YHCITY
U COCTaBy YYacTBYIOIIMX B pEaKUUU BEUIECTB, MO TEIUIOBOMY 3¢ (deKTy, 1o
M3MEHEHUIO CTETEHEN OKHUCIEHUS XMMHYECKHX 3JIEMEHTOB, 0 OOpaTUMOCTH, 1O
YYacTHIO KaTajau3aTopa). DK30- U SHAOTEPMHUYECKUE PEAKIUH, TEPMOXUMHUUECKUE
YpaBHEHHUS.

[Tonsitue 0 CKOpOCTHM XUMHUYECKOM peakiuu. [loHsTHe 00 00paTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusxX. [IoHATHE O TOMOT€HHBIX M IeTepOTrEeHHBIX
peakuusx. llonsatue o xkaranuse. llonsTre 0 XUMU4YeckoM paBHOBecHH. DaKTOPHI,
BIMSIOIINE Ha CKOPOCTh XMMHYECKOM pEaKIUH M MOJOKEHHE XHUMHUYECKOIrO

PaBHOBECHSL.
OKHCIUTENbHO-BOCCTAHOBUTENILHBIE  pPEAKIMH,  AJIEKTPOHHBIA  OayiaHc
OKHCIIUTEIBHO-BOCCTAHOBUTEILHON peaxkLuu. CocraBnenue YPaBHEHHM

OKHCJIMTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKIHMM C  MCIOJb30BAHMEM  METOAA
AJIEKTPOHHOTO OajaHca.

Teopust 3AEKTPOAUTUUECKON TUCCOLMAIMU. DIICKTPOJIUTHI U HEIIIEKTPOJIUTHI.
Katnonsl, annonpl. MexaHu3m JIHUCCOLMALMM BELIECTB C PA3JIMYHBIMU BUJIAMH
XuMU4ecKkoil cBsizu. CteneHs nuccormanuu. CHIbHBIE U CITa0bIe DJICKTPOIUTHI.

Peakium noHHOTO OOMEHa. Y CIOBUS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
NOJIHBIE M COKpAIlEHHbIE HMOHHBIE YypaBHEHUs peakiui. CBOWCTBAa KHUCIOT,
OCHOBAHUM U COJIEH B CBETE MPEJCTABICHUIN 00 IEKTPOIUTUICCKON JUCCOIIUALINH.
KauectBeHnnbie peakunu Ha HOHBL. [IOHSATHE O TUIPOIU3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJEISMH KPUCTAJUIMYECKUX PEMETOK HEOPraHWYECKUX
BELIECTB — METAJIOB U HEMETaNIoB (rpadura M anMasa), CIIOXKHBIX BEIIECTB
(xJIopuaa HaTpusl ), UCCIAETOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON PEAKIIUUA OT
BO3JICUCTBHS PA3IMYHBIX (PAKTOPOB, MCCICAOBAHKE DJIEKTPOIPOBOIHOCTH



PacTBOPOB BEIIECTB, ITPOLIECCA IUCCOLUALIMK KUCIIOT, IIeJI0Uel U coneit (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEO MATEPHAIOB), MPOBEACHUE OMBITOB, HJUIIOCTPUPYIOIIUX
OpU3HAKK TIPOTEKAHHMsS pPEeakuuid HOHHOro oOMeHa (oOpa3oBaHME OcCajiKa,
BbIJICJICHUE Ta3a, 0Opa30oBaHUE BOJIbI), OMbBITOB, WUIIOCTPUPYIOIIUX TMPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pPEaKIUi (TOpeHHe, PEeaKIHH Pas3IoKeHHUs,
COCMHEHHUs), PACNO3HABAHWE  HEOPraHMYECKUX  BEIIECTB C  IMOMOIUIBIO
KaueCTBEHHBIX PEaKIIMil Ha MOHBI, PEIICHUE AKCIEPUMEHTAIILHBIX 3a]1ay.

Hemertanibl 1 UX cOeIMHEHUS

OOmiasi xapakTepucTHKa ranoreHoB. (OCOOEHHOCTH CTPOEHHsSI aTOMOB,
XapaKTepHblEe cTeneHu okucieHus. CTpoeHue W (PU3HYECKHE CBOMCTBA MPOCTHIX
BEILIECTB — FAJION€HOB. XMMHUUYECKHE CBOWCTBA HAa IPUMEPE XJIOpa (B3aUMOIEHCTBHE
C MeTaJulaMH, HEeMeTalllaMH, IiejaodyaMu). XijopoBoaopon. ColisgHas KHCIIOTa,
XMMHUYECKME CBOMCTBa, IIOJy4YeHHWE, mnOpuMeHeHue. JlelictBue xijopa u
XJIOPOBOJIOPOJa HA OPTAHU3M YeJIOBEKa. BakHeNIIne XJIOpUAbl U KX HAXOKICHUE B
pUPOJE.

OOmas xapakTepucThka 31eMeHTOB VIA-rpynnbsl. OCOOEHHOCTH CTPOEHMS
aTOMOB, XapaKTEepHbIE CTENEeHU OkucieHus. CTpoeHue u (u3NuecKue CBOMCTBA
IPOCTBIX BEILIECTB — KUCIOPOAA U Cepbl. AJUIOTPONHbIE MOAU(PUKALUN KUCIOPOAA
U cepbl. XuMu4eckue cBoiicTBa cepbl. CepoBOOpOJ, CTpOeHUE, (PU3HUECKUE U
XUMUYECKHE CBOMCTBA. OKCHABI CEpbl KAK NPEICTABUTENIN KUCIOTHBIX OKCHIOB.
Cepnas kucnoTa, GU3ndecKrue 1 XMMUYECKHe CBOMCTBA (00IIHe KaK MPeACTaBUTEIS
KJlacca KUCHOT U crnenuduyeckue). XUMUYECKUE PEaKIUU, JiekKallue B OCHOBE
MPOMBIIUIEHHOTO Croco0a MOJyYeHUs CEepHOW KHUCIOThL. lIpumeHeHue cepHoit
KUCIOThl. COJIM CEepHOM KHCIOTHI, KAueCTBEHHAas peakuus Ha Cyiab(haT-uoH.
Haxoxnenue cepbl m €€ coequHEHH B NpUpoAe. XHUMHYECKOE 3arpsi3HECHUE
OKpYXaloIllled Cpeabl COENUHEHHUSIMU Cepbl (KUCIOTHBIE MOXAH, 3arps3HEHHE
BO3/lyXa U BOJOEMOB), CIIOCOOBI €TI0 MPe0TBPAICHUSI.

OOmast xapakrepuctuka 3y1eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIEHHs. A30T, PaCHpOCTPAHEHHE B IPUPOJIE,
¢usnyeckue u XxuMudeckue cBoiictea. Kpyrosopor a3ora B npupoje. AMMHaK, ero
(¢u3nyeckue U XMMHUYECKHUE CBOMCTBA, OJyueHue U npuMeHenue. Coau aMMOHUS,
uX pU3NYECKue U XMMHUYECKHUEe CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakuus Ha
MOHBl aMMOHHS. A30THasi KHUCJOTa, €€ MOJIydeHue, (pU3nueckrue U XUMHUYECKHE
cBoiicTBa (0OIIME KaK TWpPEACTaBUTENs Kiacca KHCIOT U creuuduyeckue).
Hcnonb3oBaHre HUTPATOB U COJIEH aMMOHUS B KAUECTBE MUHEPAIbHBIX YI0OpEHUH.
XVMMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpelibl COETMHEHUSIMH a30Ta (KUCIOTHBIE
JOKM, 3arpsA3HEHUE BO3[yXa, MOYBbl M BOJMOEMOB). Docdop, amIOTpOIHbIE
Moaudukauuu gocdopa, dpusndueckue u xumuueckue cpoiictBa. Okcun gocdopa
(V) u dochopnas kucinora, Gpu3MUECKUEe U XUMHUCCKUE CBOWMCTBA, MOJyYCHHE.
Hcnonb3oBanue pocaToB B KaUECTBE MUHEPATbHBIX YI0OpEHUH.

OOmas xapakTepuctuka 31aeMeHTOB [VA-rpynmsl. OcoOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHBIEC CTENIEHN OKUCIICHUS. Y TIIEPO/I, AJITIOTPOIIHBIE MOAU(PUKALINH,



pacnpocTpaHeHue B Mpupojie, GU3NuecKue U XuMUYECKHe CBOMCTBA. AJCOpOLHUs.
Kpyrosopor yrinepona B mnpupoge. Oxkcuibl yriaepoga, HX (QU3NYECKHE WU
XUMUYECKUE CBOWCTBA, JIEWCTBHE Ha OJKUBbIE OPraHU3Mbl, TIOJyYCHHE W
IpUMEHEHUE. DKOJIOTHYeCcKrue NpoOsieMbl, CBsI3aHHbIE ¢ okcuaoM yriaepoaa (IV),
rUINoTe3a TJIOOAIBHOTO MOTEIJICHUS! KJIMMaTa, MapHUKOBBIA 3(deKkT. YroibHas
KHCJIOTa W €€ CONMU, WX (PU3HUYECKHE M XHUMHUYCCKHE CBOMCTBA, IMOJIyYeHUE H
npuMeHeHne. KadecTBeHHas peakius Ha KapOoHaT-uoHbl. Vcmomb3oBaHue
KapOOHATOB B OBITY, MEUIIMHE, TPOMBIIIJIEHHOCTH U CETbCKOM XO3SIUCTBE.

[lepBoHavasIbHBIE MOHATUS 00 OPraHUYECKUX BEIIECTBaX KaK O COCIMHEHUSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTHUJICH, 3TaHOJI, INIMIIEPUH, YKCYCHAs! KUCIIOTA).
[IpupogHbie WCTOYHUKH YIJIEBOJOPOAOB (Yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOJIYKThl UX MepepaboTku (O€H3MH), X pOJib B OBITY W HPOMBIIUIEHHOCTH.
[TonsTre 0 OMOIOTUYECKHU BaXKHBIX BEILIECTBAX: KUpaxX, O€IKax, yriieBojax — U Ux
poii B OKM3HM 4elloBeKa. MarepuaabHO€ E€JUHCTBO OPTraHUYECKUX U
HEOPTaHUYECKUX COCIUHEHUM.

KpeMHuuii, ero ¢usnueckue W XUMUYECKHE CBOWCTBA, MOJYyYECHHE H
npumeHeHue. CoeuHeHUsI KpeMHHUS B pupojie. O01mume npeacTaBieHus 00 OKCUae
kpemuus (IV) u kpemuueBoit kuciore. CUIMKATBl, UX WCIIOJB30BAHUE B OBITY, B
MPOMBINIJICHHOCTH. BakHEHIIMEe CTPOUTENbHBIE MaTEpHalbl: KEpaMHUKa, CTEKJIO,
IIEMEeHT, OeToH, kene300eToH. [IpoOmembl  OE€30MMacCHOr0  HCMOJb30BAHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

M3y4eHHe 00pa3lloB HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MPOBEJICHUE KAYECTBEHHBIX PEaKIUi Ha XJIOPUJ-UOHBI U HAOJIOJEHNE MPU3HAKOB
X TMPOTEKAHMSs, OMBITHI, OTpaKawIlue (QU3nUecKue U XUMHUYECKHE CBOWCTBA
rajjoreHOB ¥ HX COCIMHEHUN (BO3MOXHO HCIIOJIb30BAaHUE BHUIEOMATEPUAIIOB),
03HaKOMJICHHE ¢ 00pa3iiaMu XJIOPUAOB (FaJOreHU I0B), 03HAKOMIJICHHE ¢ 00pa3laMu
ceppl U €€ COeAMHEHUSMH (BO3MOXHO WCIIOJIb30BAHUE BHUICOMATEPUATIOR),
HaOJII0JICHHUE TIpoIiecca O0YTIMBaHUs caxapa MoJi IeMCTBUEM KOHIIEHTPUPOBAHHOM
CEPHOMU KHUCIIOThI, U3YYECHNUE XUMHUYECKUX CBOMCTB pa30aBICHHON CEPHOU KUCIIOTHI,
MIPOBE/ICHNE KAaUeCTBEHHOW PEaKIIMU Ha CyJb()aT-uoH U HaOMIOACHUE MTPU3HAKA €€
MPOTEKaHUsI, O3HAKOMJIEHHWE ¢ (PU3MYecKUMH CBOWCTBaMHU a3zora, dochopa u ux
COCIMHEHMI (BO3MOXHO HCIIOJIH30BAaHUE BUIEOMATEPHAIIOB), 00Opa3iaMy a30THBIX
u (ochopHBIX yI0OpeHUH, MOIyYeHUE, COOMpaHKe, PAClIO3HABAHUE M H3yYCHUE
CBOWCTB aMMHaKa, MPOBEJACHUE KAUYECTBCHHBIX pPEaKIUi HAa WOH aMMOHHUS U
dbochar-uoH W U3yYEeHHE TPU3HAKOB HX TMPOTEKAHMS, B3aUMOJCHCTBUE
KOHIICHTPUPOBAHHOW a30THOM KHUCJIOTHI C MEIbI0 (BO3MOXKHO MCIOJIb30BAaHUE
BUJICOMATEPUAIIOB), M3y4YCHUE MOJIeJied KPUCTAUIMYECKUX peIIETOK anamasa,
rpaduTta, (QyuiepeHa, O3HAKOMJICHHE C MPOILIECCOM aJCOpPOIMU PaCTBOPEHHBIX
BCILIECTB AKTUBHPOBAHHBIM YIVIEM W YCTPOMCTBOM IIPOTHBOrasa, IOJyUYCHHE,
coOupaHue, paclio3HaBaHUE U M3Y4YEHUE CBOMCTB YTJIEKHUCIIOIrO rasa, IpoBelleHUE
KaueCTBEHHBIX PEaKlUii Ha KapOOHAT U CUJIMKAT-UOHBI U U3YYEHHE MPU3HAKOB MX
MPOTEKAHUS, O3HAKOMJICHHUE C MPOAYKIIUEH CUIMKATHON MPOMBIIUICHHOCTH,



PEUICHUEC SKCIICPUMCHTAJIBHBIX 3a/lad 110 TEMC «Baxneinme HeMeTalIbl U UX
COCOAUHCHU).

MeTasuibl 1 MX COEUHEHUS

OO6mras XxapakTepUCTUKa XUMUYECKUX JIEMEHTOB — METAJNIOB HA OCHOBAHUU
ux nonoxeHus B Ilepuogmueckon cucreme xumuyeckux asnemeHto J[. .
MenneneeBa u crpoeHusi aromoB. CTpoeHue MeTauioB. Meramndeckasl CBsI3b U
METAJJIMYECKasi  KpUCTAJUIMYEeCcKass  pemeérka.  DJICKTPOXUMHUYECKUM  psif
HaANpsDKeHUH MeTayioB. OU3NYecKue U XMMUYECKHE CBOWCTBAa MeTaiioB. OO0miue
CIocoObl TMOMy4YeHUs: MeTauioB. [loHSATHE O KOpPpO3UM METAJIOB, OCHOBHBIC
CIOCOOBI 3aIUTHI X OT KOppo3uu. CIuiaBsl (CTajb, Yyr'yH, JIOPATIOMUHUN, OpOH3a)
U X PUMEHEHHUE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenounsie MeTaIbl: MMOJOXKEHUE B llepuoanueckon CUCTEME XUMUYECKUX
aneMmeHToB . 1. MenneneeBa, CTpOEHUE HUX aTOMOB, HaXO0XIACHUE B IIPUPOLIE.
duznueckre U XMMUYECKUE CBOWCTBa (Ha mpumepe HaTpus U Kanus). OKcuabl u
TUJIPOKCUABI HATpuss W Kanusd. lIpuMeHeHHe IIEeTOYHbIX METAUIOB W HX
COECIMHEHU.

[[lenoyno3emenbHble METAJUIbI MarHuid W KaJdbLIMM: MOJO0XKEHUE B
[lepnoamueckoii cucreme XuMuaeckux 35eMeHToB . 1. Menaeneesa, ctpoeHne nux
aTOMOB, HaxXOXJIeHuE B npupoae. uzndeckue u XUMUYECKHUE CBOMCTBA MarHus u
KaybIusl. BaxkHeilme coeuHeHns Kaablus (OKCHUT, THAPOKCH, COJH). XKECTKOCTh
BOJIbI U CIIOCOOBI €€ YCTpaHEHHUSI.

AJOMUHHUIN: TI0JI0keHUE B [lepuoandeckoi cucteMe XMMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHHE aToMa, HaxOXJIeHUE B npupone. dusznueckue u
XUMUYECKUE CBOMCTBA alIOMUHUS. AMQOTEpHBIE CBOMCTBA OKCHIA U THAPOKCUIIA
AJFOMUHMUSL.

Keneso: nomoxenne B [lepuoanueckor CUCTEME XUMUYECKUX JIEMEHTOB /Jl.
N. MenneneeBa, CTpOCHHME aToMa, HAxOXKIECHHE B Ipupone. Pusmyeckue u
XUMUYECKHE CBOMCTBA xkene3a. OKcu b, rTuapoKcuabl U conu xenesa (1) u xxenesa
(1), ux cocraB, CBOMCTBA U TOJIYUYCHHE.

Xumuueckuii IKCnRepumenm:

O3HAKOMJIEHME C oOpaslaMyd METalIoB W CIUIaBOB, UX (DU3UYECKUMU
CBOMCTBaMM, M3y4YE€HHE  pPE3yJbTaTOB  KOPPO3UM  METAIOB  (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOCHHOCTEW B3aWMOJIECHCTBUSA OKCHAA
KaIbl[Usl W HATpUs C BOJOW (BO3MOXKHO MCIOJIb30BAHHE BHUEOMATEPUAIIOB),
HCCJIEIOBAHUE CBOWCTB XECTKOW BOJBI, MPOLIECCA TOPEHUS KEJIE3a B KUCIOPOJIE
(BOBMOXKHO  WCHOJIb30BAHHE  BHUACOMATEPUATIOB), MPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEAKIIMI Ha HOHBI: MarHUsI, KaJbIIKsA, ATFOMHHHUS, IMHKA, xkere3a (11)
u sxenesa (I1), menu (l1), HaGmromeHMe M ONMHCAHHE IPOLIECCOB OKPAIIMBAHMS
IJJAMEHU HWOHAMU HaTpus, Kaauss M KalblHs (BO3MOXXHO HCIIOJIb30BaHUE
BHJICOMATEPHUAIIOB), UCCIIEOBAaHNE aM(POTEPHBIX CBOMCTB TUAPOKCHIA ATFOMUHUS 1
TUAPOKCUIA LIMHKA, PEIICHUE 3KCIIEPUMEHTAIBHBIX 3a/1ad no TeMe «BaxkHeiiue
METAJUIbl U UX COEAUHEHUS.



XUMHUA U OKPYKAOILaA cpeaa

BemecTtBa m Marepuanbl B NOBCEJHEBHOM JKH3HU 4YelOBeKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB M XMMHUYECKHX peakuuid B ObiTy. [lepBas momorup mpu
XUMHUYECKUX 0XKOTaX U OTPaBICHUSX.

XUMHUECKOE 3arps3HEHUE OKpyXkarolled cpeabl (TpenenbHas IOMyCTUMAs
KOHIIeHTpalus BeulecTs, nanee — [IJIK). Pons xuMuu B perieHun 3KoJI0TUYECKUX
poOJieM.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslloB MaTepuanoB (CTEKJIO, CIUIABbl METAJUIOB, MOJIMMEPHbIE
MaTepuabl).

Mescnpeomemmubnie ceasu

Peanuszanus MeXnpeIMETHBIX CBs3ed MpU HM3ydeHUH XUMHM B 9 Kiacce
OCYUIECTBJISIETCS. 4epe3 HCIOJIb30BAHHE KAaK OOUIMX €CTECTBEHHO-HAYYHbIX
MOHSITUH, TaK W MOHATUH, ABISIOIIMXCS CUCTEMHBIMU JUISI OTIACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT' O LIUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHSA: HAy4dHbId (akT, TMIIOTEe3a, 3aKOH,
TEOpUs, aHalu3, CHUHTE3, KiIaccu(uKaluus, MNEePUOAUYHOCTh, HAOIIOJIEHUE,
DKCIIEPUMEHT, MOJEIMPOBAHUE, H3MEPEHUE, MOJECIb, SIBICHUE, NApPHUKOBBIN
3¢ eKT, TEXHOIOTHS, MAaTCPHAIHI.

dusznka: MmaTepus, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIU, U30TOIBI,
PaAMOAKTUBHOCTS, MOJIEKYJIa, AIEKTPUYECKUI 3apsn, IIPOBOJTHUKH,
HOJYIPOBOJHUKHU, IUAJIEKTPUKH, (OTOIIEMEHT, BEUIECTBO, TEIO, OOBEM,
arperaTHO€ COCTOSIHUE BEILIECTBA, ra3, pacTBOpP, paCTBOPUMOCTb, KPUCTAILITMYECKAs
peméTKa, CriaBbl, (PU3MYECKHE BEJIMYMHBI, €IUHULBI U3MEPEHUs, KOCMUYECKOE
MIPOCTPAHCTBO, MJIaHETHI, 3BE311b1, CoNHIIE.

buonorusi: ¢orocunTes, apixanue, Ouocdepa, SKOCUCTEMA, MUHEPAIbHbIC
y10OpeHus, MUKPORJIEMEHThI, MAaKPO3JIEMEHTHI, IUTATEIbHbIE BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIIBI, TOPHBIE TTOPOJIbI, TTOJIE3HBIC
MCKOITa€MbI€E, TOIIMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOT'PAMMBI 11O
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATBI

JIMYHOCTHBIE PE3yNbTaThl OCBOEHUS MPOTPAMMBI OCHOBHOTO OOIIIETO
0o0pa3oBaHMs JOCTUTAlOTCS B XOJA€ OOy4YeHUsT XMMHH B €IUHCTBE y4eOHOU H
BOCIIUTATENBHON AEATEIIBHOCTA B COOTBETCTBUU C TPAAULMOHHBIMUA POCCUMCKUMU
COLUOKYJIbTYPHBIMA M JyXOBHO-HPABCTBEHHBIMHM II€HHOCTSIMH, MPUHSATHIMA B
oOlLecTBe MpaBWJIaMH M HOPMAaMHM TOBEACHUS M CIIOCOOCTBYIOT IpOLIECCaM
CaMOTMO3HAHUs, CAMOPA3BUTHUS U COLIMAIIM3AINHI 00yUYaIOIIUXCS.

JIM4HOCTHBIE  PE3yJIbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYAIOIIMXCS
PYKOBOJACTBOBATbCSl CHUCTEMOW TMO3UTUBHBIX I[IEHHOCTHBIX OpHUEHTAUHUU U
paclIMpeHUe OIbITa JEATEIPHOCTH Ha €€ OCHOBE, B TOM UYHCJIE B YaCTHU:

1) NnaTpHOTHYECKOTO BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOILIEHUS K OT€YECTBEHHOMY KYJBTYPHOMY, UCTOPUUYECKOMY
W HAy4YHOMY HACJIEOWIO, TOHMMAaHMS 3HAYCHUS XUMHUYECKOM HAyKH B KU3HU
COBPEMEHHOT0 OOIECTBA, CIOCOOHOCTH BJIAAETh JOCTOBEPHOW MH(pOpManuen o
IIEPEIOBBIX JOCTHXKEHUAX M OTKPBITUAX MHUPOBOM U OTEUYECTBEHHOM XUMMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOWCTBE MHUpa U OOIIECTBA;

2) rpasKAaHCKOT0 BOCIIMTAHUS:

MPEACTABICHUSI O COLMAIBHBIX HOPMAaX M TMPaBWIAX MEXKINYHOCTHBIX
OTHOIIEHUHN B KOJUICKTMBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM, Y4eOHOMCCIIEIOBATEIHCKOM, TBOPUECKON U IPYTUX BUIAX JIEITEILHOCTH,
TOTOBHOCTH K Pa3sHOOOPa3HOM COBMECTHOW JEATEIbHOCTH IPU BBIMOJIHEHUH
y4eOHBIX, TMO3HABATEJIbHBIX 3a7a4, BBIMOJHCHUM XUMHUUYECKUX JKCICPUMEHTOB,
CO3/IaHUHU YUEOHBIX TPOEKTOB, CTPEMJICHHUSI K B3aUMOIIOHUMAaHUIO U B3aUMOTIOMOIIIH
B MPOLECCE ATON yueOHOM AesATENbHOCTH, TOTOBHOCTH OLICHUBATh CBOE MOBEICHUE
Y TOCTYIIKM CBOMX TOBapUUIEH C MO3WLIHMM HPABCTBEHHBIX W IMPABOBBIX HOPM C
Y4ETOM OCO3HAHUS MOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHUSI

MHPOBO33PEHUYECKUE TPEJICTABICHUSI O BEIIECTBE W XUMHYECKOM pEaKIIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKM M COCTABJISIOLINE
OCHOBY JJI TIOHUMaHUsS CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS MPUPOJBI, B3aUMOCBS3SAX YEJIIOBEKA C
MNPUPOJTHOM CPENOM, O POJIM XMMHUU B MO3HAHUM 3TUX 3aKOHOMEPHOCTEN;

II03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA MOJYYCHUE HOBBIX 3HAHUHU IO
XUMUU, HEOOXOJMMBIC sl OOBSACHEHHUs HAOJIOJaeMBbIX IMPOIECCOB M SIBJICHUM,
MO3HABATENIbHON, MH(DOPMAIMOHHOM W YHUTATEIbCKOM KYJIbTYpbl, B TOM YHCIIE
HAaBBIKOB CaMOCTOSITEILHOM paboThl € YyYEOHBIMM TEKCTaMH, CIPABOYHOM
JUTEPATYpPOM, JOCTYMHBIMM TEXHUUYECKUMHU CpPEACTBaMU HMH(OPMAIIMOHHBIX
TEXHOJIOTUH;



UHTEpeC K OOYYEHMI0 M TO3HAHHUIO, JIO003HATEIBbHOCTh, TOTOBHOCTH U
CIIOCOOHOCTHh K  €aMOOOpa30BaHUIO, TMPOEKTHOM W HCCIEA0BaTENIbCKOU
JESATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBIEHHOCTH U YPOBHS OOy4YeHUS B
JIaJIbHCUIILIEM;

4) popmMupoBaHHs KYJbTYPbI 310POBbS:

OCO3HAHWE TIICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHHWS K CBOEMY
3I0POBbIO, YCTAaHOBKM Ha 3JI0pOBBbI 00pa3 *U3HHU, OCO3HAHUE MOCIEJICTBUNA U
HEMPUATUE BPEIHBIX NMPUBBIYCK (YIOTPEOJICHUS aTKOT 01, HAPKOTUKOB, KYpEeHHUS),
HEOOXOIUMOCTH COOJNIOJIEHUsT TpaBui OE€30MacHOCTH Mpu OOpalieHuu ¢
XUMUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHON KU3HU;

5) TpyA0BOro BOCIIHTAHUSI:

MHTEpEC K MPaKTUYECKOMY M3yUEHUIO TTpodeccuil u TpyJia pa3IiyHOro Poja,
YBaXEHHUE K TPYAY U pe3ybTaTaM TPYAOBOH JCSITCIBHOCTH, B TOM YHCJIE HA OCHOBE
MPUMEHEHUsT  TMPEAMETHBIX 3HAHWW TIO0 XUMHUH, OCO3HAHHBIH  BBIOOD
WHIUBUTYTBHON TPAeKTOPUHU TPOAOIIKEHUS 00pa30BaHUs C YIETOM JTUIHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHU, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEN,
YCHENTHOW TTPO(EeCCHOHATEHOMN MEATeTFHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITHPOBATHCS B MPOGECCHOHAIBHON CPEJIE;

6) 3K0J10rHYecKOr0 BOCIIUTAHUSI:

HKOJIOTHYECKH 11€JIECO00pa3HOE OTHOIICHHE K MPUPOJIE KAK UCTOUHUKY KU3HU
Ha 3emiie, OCHOBE €€ CyIIEeCTBOBaHUS, MOHUMAHUE IIEHHOCTH 3/I0POBOTO U
O6e3zomacHoro oOpa3a >KM3HHU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3nuecKoMy M TICUXHYECKOMY 3/I0pPOBbIO, OCO3HAHWE IIEHHOCTU COOJIOJCHUS
npaBuiI 0€30MACHOTO MOBEJECHUS ITPH pabOTe C BEIIECTBAMH, a TAKKE B CUTYaIIMSIX,
YTPOKAIOIINX 3I0POBBIO U YKU3HU JIHOJICH;

CIIOCOOHOCTH TPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU M3YYCHUH XUMHH, IS
peleHns 3a1a4, CBSI3aHHBIX C OKPY>KaIOLIEeW MTPUPOTHON CPENOU, JJISI TIOBBIIECHHUS
YPOBHS  JKOJIOTMUECKOW  KYJIBTYpPhl, OCO3HAaHUSA TJIOOQJIBHOTO  XapakTepa
AKOJIOTHYCCKUX TMPOOJIEM M IMyTeH WX PEelIeHUs IMOCPEICTBOM METOJ0B XHMHH,
HKOJIOTUYECKOTO MBIIIUICHUS, YMEHUSI PYKOBOJICTBOBATHCS MM B MO3HABATEIHHOM,
KOMMYHHMKATUBHOW U COMAIBHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATBI

B cocraBe wmeTanpeaMETHBIX PE3YJIbTATOB BBIACISIOT 3HAYMMBIC IS
(dbopMHpOBaHKS MUPOBO33pEHHUS 00ILIEHaAYYHbIEC TOHATHS (3aKOH, TEOPUS, IPUHLIHUII,
runore3a, (¢akT, CHCTeMa, TMPOIecC, OHKCIEPUMEHT U JPYroe.), KOTOpbIe
HCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YYEOHBIX IMpEAMETax M IO3BOJSIOT Ha
OCHOBE 3HaHUHN M3 3TUX MPEAMETOB (HOPMHUPOBATH MPEACTABICHUE O IEJIOCTHON
HAay4YHOW KapTHHE MUPA, U YHUBEPCAIbHbIE Y4eOHbIC JCHCTBUA (TI03HABATEILHEIC,
KOMMYHHKATHUBHBIC, PEryJSITHBHBIE), KOTOpble oOecrneynBaroT (HopMHpOBaHHUE
TOTOBHOCTH K CaMOCTOSTEIbHOMY IUIAHUPOBAHUIO M OCYLIECTBJICHUIO Y4eOHOIl
NEATEIIBHOCTH.



Ilo3naBaTebHbIE yHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUA

ba3oBble joruueckue 1ecTBUA:

YMEHUSI MCHOJB30BaTh MPUEMBI JIOTMYECKOTO MBIIUICHUS TPU OCBOCHUH
3HAHWI: PacKPhIBaTh CMBICT XMUMHYECKUX TIOHSATHHA (BBIICTSATh UX XapaKTEpPHBIC
MPU3HAKHW, YCTAaHABIMBATh B3aMMOCBS3b C JPYTMMH TOHSITHSIMH), HCIIOIH30BAThH
MOHATHUS I OOBSICHEHUS OTIEIbHBIX ()aKTOB U SIBJICHUH, BRHIOMPATh OCHOBAHMS U
KpUTEPUHU ISl KJIaCCU(PUKAMN XUMUYECKUX BEIIECTB M XUMHYECKUX PEAKIIHH,
YCTaHABIMBATh MPUYUHHO-CIICJICTBEHHBIE CBSI3W MEXIYy OOBEKTaMH HW3YUYCHUS,
CTPOUTH JIOTHUECKHE PACCYX ACHUS (MHIYKTUBHBIC, NCTYKTUBHBIC, TI0 AHAJIOTHH),
JIeaTh BBIBOJBI U 3aKITIOUCHUS;

yMEHUE TMPUMEHATh B TMPOIECCE TMO3HAHUS TMOHATUS (IIPEIMETHbIE M
METaIpeIMETHbIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIETH, UCIIOJIb3yEMbI€ B XUMUH,
peoOpa3oBhIBaTh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICIIbHBIC TTPEICTABICHUS —
XUMUYECKUNA 3HaK (CHMBOJ D3JIEMEHTa), XUMH4Yeckas (opMmyja U ypaBHEHHE
XUMHUYECKON peaKIuu — MpU pelIeHUH y4eOHO-TI03HABATENbHBIX 33/1a4, C YUYETOM
ATUX MOJICJIbHBIX TPEJICTABICHUN BBISBIATh U XapaKTEPU30BATh CYIIECTBEHHbBIC
MIPU3HAKU M3y4aeMbIX 0OBEKTOB — XUMHUECKHX BEIIECTB M XUMUUYCCKHUX PEaAKITHH,
BBISBIIATH ~ OOIIME  3aKOHOMEPHOCTH, TMPUYUHHO-CICACTBEHHBIC CBSI3U W
MIPOTHBOPEYHS B U3YIACMBIX TIPOIIECCaX U SIBICHUSX.

ba3oBble ucciienoBaTe/IbcKue 1eHCTBUS:

YMEHHUE HCIIOJIh30BaTh TOCTABJIICHHBIE BOIPOCH B KAdeCTBE WHCTPYMEHTA
MMO3HAHMUS, & TAK)KE B KAU€CTBE OCHOBBI JIJIs1 (JOPMHUPOBAHUS THIIOTE3BI 11O TIPOBEPKE
MPaBUILHOCTH BBICKA3BIBACMBIX CYXKICHUM;

MpUOOpPETEHNE OIbITa IO TUTAHUPOBAHUIO, OPTraHU3aIMUd W MPOBEIACHUIO
YUYCHMUYECKHX OJKCIIEPUMEHTOB, YyMEHHWE HaOlomaTh 3a XOJ0M IpoIllecca,
CaMOCTOSTENIbHO MPOTHO3UPOBATH €0 PE3yNbTaT, (OPMYITHPOBATH O0OOIICHUS U
BBIBOJIBI TI0 PE3yJibTaTaM MPOBEAEHHOTO OIbBITA, UCCIICIOBAHUS, COCTABISATh OTUET
0 MPOJIeNIaHHOM padoTe.

Pabora c undgopmanmeii:

yMEHUE BBIOWpATh, aHAJIM3UPOBATh M HMHTEPIPETHUPOBATh HH(POPMAIIHIO
Pa3IMYHBIX BUIOB W (HOPM TPEICTaBICHUS, MTOJTYyIaeMYyI0 U3 Pa3HBIX UCTOYHUKOB
(Hay4yHO-TIONYJIIpHAs ~ JUTEpaTypa XHMHYECKOTO COJEP)KaHMsI, CIPABOYHBIC
nocobusi, pecypcsl MHTepHETa), KPUTHYECKH OICHUBATh MPOTHBOPECUMBYIO H
HEJIOCTOBEPHYIO HH(POpMAIIHIO;

YMEHHUE TPUMEHSATh Pa3IMYHbICe METOIBI M 3aIlPOCHl IIPH TOHUCKE M O0TOOpE
nH(OpMAIIMU W COOTBETCTBYIOIIUX JIaHHBIX, HEOOXOMUMBIX JUIsl BBITIOJIHCHUS
y4eOHBIX U TI03HABATEIBHBIX 3aJla4 OMPEAeIEHHOTO THUIA, MTPUOOPETEHUE OIbITA B
0o0JlacTH  UCMOJIb30BaHUS  MH(POPMAITMOHHO-KOMMYHHUKATUBHBIX — TEXHOJIOTH,
OBJIAJICHUE KYJIbTYpOH aKTHBHOTO MCIIOJIb30BAHUS PA3JTMYHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOSITEIIbHO BBIOMPATh ONTUMAIBHYIO (hOpMY TpeIcTaBlIeHUs HHGOPMAITUU U
WUTIOCTPUPOBATh pEIIaeMble 3a/ladyd  HECIOKHBIMH CXEMaMH, IharpaMMaMu,
apyrumu popMaMu rpaduKi U UX KOMOMHALMSIMH,



YMEHUE UCIOJIb30BaTh W AaHAJIM3UpPOBaTh B IIpollecce Y4YeOHOU U
UCCJIeI0BATENBCKON JEATEIbHOCTH MH(MOPMAIIMIO O BIUSHUU MPOMBIIUICHHOCTH,
CEJIbCKOTO XO3SICTBA W TPAHCIOPTa HAa COCTOSTHUE OKpYXalolehd HpUpOAHOU
Cpelbl.

KoMMyHuKaTHBHBbIE YHHUBeEPCAJIbHbIE YUeOHbIe 1eiicTBUSI:

YMEHHS 33]1aBaTh BOMPOCHI (B XOJI€ AHayiora v (Uiu) TUCKYCCUHU) TIO CYIIECTBY
o0cyX)naeMoil Tembl, (QOPMYITUPOBATH CBOM MPEHJIOKEHUSI OTHOCHUTEIHHO
BBITIOJIHEHUS MTPEJIOKEHHOM 3a/1a4u;

YMEHUSI  NPEICTaBIATH  MMOJYYEHHBbIE  Pe3yJIbTaTbl  MO3HABaTEIbHOU
NESATEIPHOCTY B YCTHBIX M THMCBMEHHBIX TEKCTaxX; JeiaTh MPE3CHTALUIO
PE3yJIbTAaTOB BBHIMIOJIHEHUS XUMHYECKOTO JKCIEpUMEHTa (J1abOpaTOpPHOrO OIbITa,
71a00paTOpHOM pabOTHI MO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MPOEKTA);

YMEHUSI YYeOHOTO COTPYIHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATENILHOM W MCCIIEIOBATEIbCKONM  JACSATENBHOCTH  MPU  PEIICHUU
BO3ZHUKAIOIIUX TIPOOJIEM Ha OCHOBE Yyu€Ta OOIIMX WHTEPECOB U COTJIACOBAHUS
no3uiuii (oOcyxneHusi, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbI», KOOPAUHAIUSI
COBMECTHBIX JICHCTBUM, OIpeJeieHue KPUTEpUEeB IO OICHKE KauecTBa
BBITIOJTHEHHOM pabOTHI U ApyTHE).

PerynsiTuBHBIC YHMBEpPCAJIbHbIC YUeOHbIE 1eiiCTBUA:

YMEHUE CaMOCTOSITEIbBHO ONpPEAeNsATh LENu JeATEIbHOCTH, JIaHUPOBATh,
OCYUIECTBJISATh, KOHTPOJIMPOBATh U MPU HEOOXOAUMOCTH KOPPEKTHUPOBATH CBOIO
NeATeNIbHOCTh, BBIOUpaTh Hanbosee 3PPEeKTUBHBIEC CIIOCOOBI pElIeHUs] YUYEOHBIX U
MO3HABATENIbHBIX 33J]a4, CAMOCTOSITENBHO COCTaBISATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QITOPUTM JEHCTBUM IIPU  BBIOJHEHWH 3aJaHUA C Y4YETOM
MOJIyYeHHUs] HOBBIX 3HAHUM 00 M3y4yaeMbIX OOBEKTAaX — BEIIECTBAX M pPEaKUHUsAX,
OLICHMBATh COOTBETCTBUE IIOJYYEHHOI'O pe3yjbTaTa 3asBICHHOW LENH, YMEHHE
UCII0JIB30BaTh U AHAJIM3UPOBATH KOHTEKCTHI, IPEIJIAracMbl€ B YCIIOBUH 3a/1aHHM.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMeTHBIX pe3yibTAaTOB IO OCBOCHUIO O0s3aTEIBHOTO
coliepKaHUs, YCTAHOBJIEHHOTO JaHHOW (enepanbHO paboueld Mporpammoi,
BBIJICNIIIOT: OCBOCHHBIC OOYYAIOIIMMUCS Hay4dHbIE 3HAHUS, YMEHUS M CIOCOOBI
nevcTBull, cnenuduueckue A OpeAMETHOM o0nacth  «XUMHUS», BUJIBI
NESITEIbHOCTH IO  IIOJIyYEHUIO  HOBOIO  3HAHUS, €ro  HWHTEPIIPETALHUH,
npeoOpa3oBaHUI0 U MPUMEHEHUIO B PA3JIUYHBIX YUYCOHBIX U HOBBIX CUTYAITUsX.

K xoniy oOyueHus B 8 kjacce npeaMeTHbIE pe3yabTaThl Ha 0a30BOM ypOBHE
JOJHKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y O0YUAIOIINXCS YMEHUM:
® pACKpbIBaTh CMBICI OCHOBHBIX XMUMHUYECKUX MOHSTHUNA: aTOM, MOJIEKYyJa,
XUMUYECKUNA 3JIEMEHT, TPOCTOE BEILIECTBO, CII0KHOE BEIIECTBO, CMECh



(oHOpOHAS M HEOJHOPO/IHAS), BAJICHTHOCTb, OTHOCUTEJIbHASL aTOMHAS U
MOJIEKYJISIpHAsi Macca, KOJMWYECTBO BEIEeCTBa, MOJb, MOJISIpHAs Macca,
MaccoBas 10151 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUU, MOJISIPHBIA 00BEM,
OKCHJ], KHCJIOTa, OCHOBAHME, COJIb, AJIEKTPOOTPHUIATEIILHOCTh, CTEIEHb
OKHUCJICHHS, XUMHUYECKasi peakius, Kiaccuukanus peakiuil: peaxkiuu
COCJIMHEHHUS, PEAKLUHUH pa3JIOKECHMs, PpEaKIHH 3aMEUICHUs, PpPEaKLIuu
oOMeHa, 9K30- U SHAOTEPMHUYECKUE PEAKINH, TeIIOBOM 3 (HeKT peakium,
AJIpO aTOMa, JIEKTPOHHBIN CII0 aToMa, aTOMHasi OpOUTAIIb, PaJHyC aToMa,
XUMHUYECKas CBS3b, MOJSPHAS U HEMOJSPHAs] KOBAJEHTHAs! CBSI3b, NOHHAS
CBS3b, HWOH, KAaTUOH, AaHWOH, pPAacTBOpP, MaccoBas JOJS BEIIECTBa
(IpolieHTHAasl KOHIICHTPAIIUs) B PaCTBOPE;

WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMMHYECKHUX TMOHATHH U
MPUMEHSITH 3TH MOHSTHUS MPU ONTMCAHUM BEIIECTB U UX MPEBPAICHUI;
UCIIOJIb30BaTh XMMHUYECKYIO CHUMBOJMKY JUISI COCTaBJi€HHUS (opmyl
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKIINIA;

OIPENENATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COECIUHEHUSX,
CTENEHb  OKUCIEHUS  JJEMEHTOB B  OHMHAPHBIX  COEIUHEHUSX,
NPUHAJIEKHOCTh BEIIECTB K OMNPENEIEHHOMY KIIACCy COEIMHEHHM 110
dbopmynaMm, BHUJ XUMHUYECKOM CBsI3M (KOBAJICHTHass W HWOHHasA) B
HEOPTaHUYECKUX COCTUHEHUSX;

packpeiBath cMmbicn [lepmommueckoro 3akona J[. WM. Menneneena:
JEMOHCTPUPOBATh IOHMMAHHE NEPUOJNYECKON 3aBUCHMOCTH CBOWCTB
XUMHUYECKUX AJIEMEHTOB OT MX IOJIOXKeHus B Ilepuonnueckoi cucreme,
3aKOHOB COXPaHEHHs MacChbl BEUIECTB, IOCTOSHCTBA COCTAaBa, aTOMHO-
MOJIEKYJIIPHOTO YY€HUs, 3aK0OHa ABOraapo;

ONHKCHIBaTh M XapakTepu3zoBaTh TabmuuHyto ¢opmy Ilepuonnueckoit
CUCTEMBbl XMMHYECKHX JJEMEHTOB: pa3jiuyaTh TMOHATUS «TJIaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpynma)», mansie u
OOJbIIME TEPUOJbl, COOTHOCHUTH OOO3HAYEHHUS, KOTOPbIE HMEIOTCS B
tabmune «llepuonuueckas cucrteMa XumMuyeckux osnemeHtoB J[. .
MeHnneneeBay ¢ YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3aps A1pa, oOlIee YUCIO SJIEKTPOHOB U
pacnpeeseHue ux Mo AIEKTPOHHBIM CIOSM);

KJIACCU(PUIIMPOBATH XUMHUECKHUE 3JIEMEHTHI, HECOPraHUYECKUE BEIIECTBA,
XUMUYECKHE peakuuu (10 YHUCIy M COCTaBYy YYacTBYIOLIMX B peakUuu
BEILECTB, N0 TEIUIOBOMY 3D PeKTy);

XapakTepu3oBaTh (OMUCHIBATh) OOIME XWMHYECKHE CBOWMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKIasi ONKMCAHUE TPUMEPAMH MOJIEKYJISPHBIX
YPAaBHEHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINM;

IIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOTO
COCTaBa, BO3MOXXHOCTH MPOTEKAHUS XUMHUYECKHX IPEBpAILICHUI B
Pa3JIMYHBIX YCIOBUSX;



® BBIYUCIATH OTHOCHUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYEO MacChl BEILIECTB,
MacCOBYIO JIOJII0 XHMHUYECKOTO JJIeMeHTa Mo ¢opMylie COeIUHEHUS,
MacCOBYIO JIOJIIO BELIECTBA B PACTBOPE, TPOBOAUTH PACUETHI 110 YPABHEHUIO
XUMHYECKOUN pEeaKIny;

® [IPUMEHSATHh OCHOBHBIE ONEPAIIUU MBICIUTENBHOMN AESITEIbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, O000OIIEHHE, CHUCTEeMaTU3alMIO, KIacCUdUKAIHIO,
BBISIBJICHUE TMPUYMHHO-CJIEACTBEHHBIX CBS3€M — JUIsI U3YUYEHHS] CBOWCTB
BEIIECTB M XUMHYECKUX PpEAKIHUH, €CTECTBEHHO-HAYYHBIE METOMbI
MO3HaHUSI — HAONIO/IEHUE, W3MEpPEHHE, MOJEIHPOBAHUE, IKCIEPUMEHT
(peaJIbHBIA 1 MBICIICHHBIN );

® CIICIOBATh MpaBUJIaM MOJIb30BaHUS XUMUYECKOU MOCYI0U U Ta0OpaTOPHBIM
o0opyJoBaHMEM, a TakKe IMpaBuUjaM oOOpalieHusi C BEIIECTBAMHU B
COOTBETCTBHUM C HWHCTPYKIMSIMH TI0 BBINIOJHEHUIO J1a0OpaTOPHBIX
XUMHYECKHUX OTBITOB 10 MOJYYEHUIO0 U COOMPaHUIO Ta3000pa3HbIX BEIECTB
(BolopoJila ¥ KHUCJIOPOJa), MPUTOTOBJICHUIO PACTBOPOB C OMpPEACIEHHON
MAacCOBOM J0JIEM PacTBOPEHHOIO BELIECTBA, IUIAHUPOBATH U IPOBOJAUTH
XUMHYECKUE SKCIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHUCIIOT C MTOMOIIBbI0 HHAUKATOPOB (JIakMyc, heHoadTaaent, METUIOPAHK

U ApyTHE).

K xonIty oOydenus B 9 kiacce rnpeaMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y O0YUAIOIIUXCS YMEHUI:

® DpACKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHX MOHSATHN: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHMOH, aHWOH, IMPOCTOE BELIECTBO,
CJI0KHOE BEUIECTBO, BAJICHTHOCTb, JJIEKTPOOTPULIATEIBHOCTh, CTEIIEHb
OKHUCJICHHS, XUMUYECKasl PEaKIusi, XUMUYECKasi CBS3b, TEIJIOBOU 3 ekt
peakiuu, MOJIb, MOJSIpPHBIA  O0BEM,  PacTBOpP,  DJIEKTPOJIHUTHI,
HEJJICKTPOJIUTHI, JJIEKTPOJIUTHYECKAST AUCCOLMALMSA, PEAKUIUH HOHHOTO
oOMeHa, KaTaJiu3aTop, XHMHYECKOE paBHOBECHE, OOpaTuMble U
HEOoOpaTUMBbIE pEaKINK, OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIE PEAKIINH,
OKHUCJIUTENb, BOCCTAHOBUTENb, OKUCICHUE U BOCCTAHOBJICHHUE, AJTOTPOIIHS,
aM(OTEepHOCTb, XUMHUYECKas CBSI3b (koBaJIeHTHaA, HMOHHaA,
MeTaJUTMYECKas ), KpUCTAIUIMUECKast PeIIETKa, KOPPO3Usl METAJIOB, CIJIaBHI,
CKOPOCTh XMMHUUYECKOW pPEAKIMH, MPEACIbHO JOMYCTUMAasl KOHIIEHTpALUS
ITJIK BemiecTBa;

® WUIIOCTPUPOBATh B3aWUMOCBSI3b OCHOBHBIX XHMHUYECKHUX TIOHATHUH U
MIPUMEHATH 3TU NOHATUS [IPU ONKMCAHWUH BEILIECTB U UX MPEBPALICHHUI;

® UCIIOJIH30BAaTh XHWMUYECKYIO CHUMBOJHMKY JUIsl COCTaBieHHS (opmyn
BELIECTB U YPABHEHUN XUMUYECKUX PEAKIIUM;

® ONpEACNATh BAJICHTHOCTh U CTENEHb OKUCICHHUS! XUMUYECKUX AJIEMEHTOB B
COCMHEHUSAX PAa3JIMYHOTO COCTaBa, MPUHAIJICKHOCTh BEIIECTB K
OMpeeIEHHOMY KJIacCy COEAMHEHUN 1o (QopmyiaM, BUJ XUMHUYECKOU
CBSI3U (KOBAJICHTHAs, MIOHHAsI, METAJUINYECKAsi) B HEOPTraHUYECKUX



COCIMHEHMSIX, 3aps]] MOHA [0 XMMUYECKOW (opmyJie, XapaKTep Cpelbl B
BOJHBIX PACTBOPAX HEOPraHUYECKUX COECAMHEHUMN, THUIl KPUCTATUITMYECKOU
PELIETKN KOHKPETHOTO BEILIECTBA;

packpsiBath cMbIica llepumoamueckoro 3akona J[. M. MennpeneeBa u
JIEMOHCTPUPOBATh €ro MOHUMAHUE: OMNUCHIBATh M XapaKTepU30BaTh
tabnmuunyio opmy I[leprogndeckoil CUCTEMBI XUMHUYECKUX JIIEMEHTOB:
paznuyaTh TOHSATHUS «TJIaBHas mnoarpynna (A-rpymnmna)» u «moOodHas
noarpynmna (b-rpynma)», maible U OOJbIIME TEPUOJbI, COOTHOCUTH
0003Ha4YeHUSs1, KOTOPbIE UMEIOTCS B IEPUOANUECKON TaOJINIIE, C YUCTOBBIMU
XapaKTEepPUCTUKAMU CTPOCHUS aTOMOB XMMHUYECKHX AJIEMEHTOB (COCTaB U
3apan  sapa, oOllee YHCIo DJIEKTPOHOB W paclpefeleHue HX II0
AJIEKTPOHHBIM CJI0SIM), OOBACHSTH 00IIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M HMX COCIMHEHUN B Mpeaenax MaJlbIX MEPUOAOB U
TJIaBHBIX TOATPYMI C Y4ETOM CTPOEHUS UX aTOMOB;

KJIacCU(PUIIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYECKHUE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy YYAaCTBYIOIIUX B PEaKIUU
BEII[ECTB, MO TEIJIOBOMY 3P ¢EKTy, MO0 U3MEHEHUIO CTENEHEH OKHCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME U CHEHU(PUUYECKUE XUMHUYECKUE
CBOMCTBa TPOCTHIX M CJOXHBIX BEIIECTB, MOATBEPXKIasl OIMKUCAHUE
npuMepaMu MOJIEKYJISIPHBIX M HOHHBIX YpaBHEHHUM COOTBETCTBYIOIIMX
XAMHUYECKUX PEaKIUK;

COCTaBIISITb YPABHEHUS DJEKTPOJUTUYECKOW NHCCOLMAIMU  KHUCJIOT,
LIEJI0YEN U COJIEU, MOJIHBIE U COKPAILEHHBIE YPABHEHHUS PEAKIIUM NOHHOTO
oOMEHa, ypaBHEHHUS pEaKlMid, TMOATBEPKIAIIUX CYIIECTBOBAaHUE
TF€HETUYECKOU CBSI3U MEXKIY BEIIECTBAMU PA3IMYHBIX KJIACCOB;
pacKpbIBaTh  CYIIHOCTh OKHCJIMTEIHHO-BOCCTAHOBUTEIBHBIX  PEaKIUi
MOCPEACTBOM COCTABJICHHUS DJICKTPOHHOTO OajlaHCca ITUX PeaKIuii;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOEHUS,
BO3MOXXHOCTH MPOTEKAHUSI XHUMHUYECKHX MPEBpPALICHUNA B pPa3IUYHBIX
YCJIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BEILIECTB,
MacCOBYIO JIOJII0 XMMHYECKOrOo JJeMEHTa 1o (opMyse coeauHeHus,
MaCCOBYIO JIOJTIO BEIIECTBA B PACTBOPE, TPOBOAUTH PACUETHI 110 YPABHEHUIO
XMMHUYECKOMN peaKiuu;

co0JIr01aTh IpaBUJiia MOJIb30BAHUS XUMUYECKOU MOCYA0M U J1abOpaTOPHBIM
o0opyZoBaHMEM, a TakKe TMpaBuia OOpalieHusi C BEIIeCTBAMH B
COOTBETCTBHUM C HWHCTPYKIHSIMH TI0 BBITIOJHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OTBITOB IO TIOTYYEHUIO U COOMPAHUIO Ta3000pa3HbIX BEIECTB
(aMMHaKa U yriaeKkucioro rasza);

MPOBOAUTH PEAKIIUH, TOATBEPKIAIOIINE KAYECTBEHHBIN COCTAB pa3IMUYHBIX
BEILIECTB: PACIIO3HABATh OMNBITHBIM MYTEM XJIOPUA-, OpPOMHUI-, HOIUI-,
kapOoHat-, pocdar-, cunukar-, cyiabdar-, THAPOKCUA-UOHBI, KATHOHBI



aMMOHHUSI U HOHBI WM3YYEHHBIX METAJJIOB, MPHUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPTaHUIECCKUX BEIICCTB;

MPUMEHSTH OCHOBHBIE OTIEpAIllMK MBICIIUTEIBHOMN N€ITeIbHOCTH — aHAIU3 U
CUHTE3, CPaBHEHUE, 0000IIEHNE, CHCTEMATH3aIIUIO, BHISBICHUE TPUIHNHHO-
CJICICTBCHHBIX CBS3€U — IS U3YYCHHUSI CBOMCTB BEIIECTB U XUMHUUYECKHUX
peakinii, E€CTECTBEHHO-HAyYHbIE METOABl TIO3HAHUS — HaAOIIOACHHUE,
U3MEPEHUE, MOACIUPOBAHUE, IKCIIEPUMEHT (pEaJIbHbIA U MBICJICHHBIN ).



TEMATHYECKOE IIJNTAHUPOBAHHUE
8 KUIACC

Ne

HaumeHnoBanue pa3aesioB u

KoanuyecTBO 4acos

KoHnTpoJubHbie

IIpakTHYeckue

JuaexkTpoHHbIe (HU(pPOBbHIE)

n/n TeM NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE pecypchl
padoThI padoThI
Pa3nen 1. [lepBoHayajibHble XUMMHYECKHUE TIOHATHUS
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 5 bubmuoreka [JOK
MPaAKTUYECKOU AEATEIbHOCTU https://m.edsoo.ru/7f41837¢
YeJIoBeKa
19 BemecTBa u xuMnueckne 15 1 bubmnoreka [IOK
peakuuu https://m.edso0.ru/7f41837c
Hroro o pazneny 20
Paznen 2. BaxkHelilnue npeacTaBuTe 1M HEOPTAaHUYECKMX BellleCTB
21 Boznyx. Kucnopon. Ilonstue 6 bubnuoreka [JOK
00 okcuaax https://m.edsoo.ru/7f41837c
99 Bognopon.Ilonsitue o kucnorax 8 1 bu6nuorexa LIOK
U CONSIX https://m.edsoo.ru/7f41837c
23 Boga. PactBopsl. [Tonsitue 06 5 1 1 bubnmoreka [JOK
OCHOBAHHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIC KJIaCCHI 11 1 1 bubmuoreka [JOK
HEOPraHUYECKUX COCIUHEHUH https://m.edsoo.ru/7f41837¢c
Hroro o pazueny 30

Pa3nen 3. [lepuoanueckuii 3axon u [lepuoauyeckas cucrema xumudecknx 3jieMmeHToB [[. U. MenaeneeBa. CTpoeHue aToMOB.
XuMnueckas cBsizb. OKHCIANTETbHO-BOCCTAHOBUTEIbHbIE PeaKIIUN



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

[lepuoauueckuii 3aKOH U
IIepnoanueckas cucrema

bu6mmoreka [JOK

31 XMMHYECKHUX 31eMeHToB 1. . ! https://m.edsoo.ru/7f41837c
MenneneeBa. CTpoeHue atoma
XuMHYECKast CBA3b.
3.2 OKHUCIUTEIBHO- 8 bubmorexa HOK
https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTCIIbHBIC PCAKIITUN
bubmuoreka [JOK
Hroro no paszeity 15 https://m.edsoo.ru/7f41837c
Pe3epBHOE BpeMs 3 bubmorera [JOK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



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

9 KJIACC

KoanyecTBo yacos DJIEKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uugpoBbie
Ne ni/mm P Konrpoasnsie | Ilpakrnyeckue (upp )
NPOrpaMMmblI Bcero o0pa3oBaTesbHbIe
padoThI padoThI
pecypcsbl
Pa3nes 1. BemecTBO M1 XMMHYeCKHe peaKINU
11 [ToBTOpenue u yriuyoneHue 3HaHUN 5 1 bu6mmoreka [IOK
' OCHOBHBIX Pa3/IelioB Kypca 8 kiacca https://m.edso00.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubnmnoreka [JOK
' peakiuii https://m.edso00.ru/7f41a636
13 DNEKTPOIUTHYECKAs JUCCOLUALM. 8 1 1 bu6mmoteka [IOK
' XHUMHUYECKHE PEAKIIMU B pACTBOpaAxX https://m.edso00.ru/7f41a636
Hroro no paszneny 17
Paznen 2. HemeTasibl M MX COeTMHEHUS
21 OO0m1as xapakTepuCTUKa XUMHUYECKUX 4 1 bubnmnoreka [JOK
' saneMeHToB VIIA-rpynmel. ['anorensl https://m.edso00.ru/7f41a636
OO11ast xapakTepuCTHKa XMMUYECKUX
2.2 aneunieHTmf VIAI:JF nel. Cepa u eé 6 bubmiorexa LIOK
' PYTHIRL &-ep https://m.edsoo.ru/7f41a636
COEIIMHEHUS
OO11ast XapaKTepUCTHKA XUMUYECKHX Bt OK
2.3 aneMeHTOB VA-Tpynimsl. A30T, Gpochop u ux 7 1 nosmoreka L

COECTUHEHUS

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

OO61as xapakTepucTUKa XUMHUUYECKUX

bub6nmoreka [IOK

2.4 IVA- Y%
SJICMCEHTOB 1V ATPYTIHEL YTICPOR # 8 https://m.eds00.ru/7f41a636
KPEMHUH U UX COCTMHCHUS
Hroro no pazueny 25
Paszaea 3. Mera/usibl M UX COeIMHEHUSA
bubnnorexa [JOK
A1 I 4
3 Obmue CBOACTBA METAIIIOB https://m.edsoo.ru/7f41a636
. bubmuorexa [JOK
3.2 Baxneine Metajuibl 1 UX COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
Utoro no pazneny 20
Pasznen 4. Xumus u okpy:kamomas cpeaa
4.1 BemecTBa 1 MaTepHainl B )KU3HA YEJIOBEKaA 3 bubmorexa LOK
' B P https://m.edso00.ru/7f41a636
Wroro o pazneny 3
PesepBHOE BpeMs 3 bubnnorexa [IOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 I[TPOTPAMME 68



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
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