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HHOACHUTEJBHAA 3AIIMCKA

[Iporpamma 1Mo XMMUHU Ha YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs COCTABJIEHA HA OCHOBE
TpeOOBaHUH K pe3ylibTaTaM OCBOSHHsI OCHOBHOM 00pa3oBaTeIbHOIN MPOrpaMMbl OCHOBHOTO OOIIET0
obOpasoBanms, npencraBieHHbIX B ®I'OC OOO, a Takxke Ha OCHOBE (enepalbHOW padouei
IIPOrpaMMbl BOCIIUTAHUSA U C Y4ETOM KOHLEIIMM IIPENnojaBaHusl ydeOHOro mnpeamera «XUMus» B
oOpa3oBaTenbHbIX opranu3anusx Poccuiickoii @eneparuu.

[IporpaMma 1Mo XuMHH JaéT MPEACTAaBICHUE O IIeNAX, OOIIel cTpaTeruu OOydeHHs,
BOCIIUTAHUSI M PAa3BUTUA OOYYAIOUIMXCS CPEACTBAMU Y4e€OHOro IIpeIMeTa, YCTaHABJIMBAET
00s13aTeNIbHOE MPEIMETHOE COJAEp)KaHHe, MPeIyCMaTpUBAeT paclpeseieHue ero Mo KiaccaM M
CTPYKTYpUPOBaHUE IO pa3jieiaM U TeMaM MPOrpaMMbl 0 XUMHUHU, ONPEAEISIET KOJIUUYECTBEHHbIE U
KAueCTBEHHBIE XapaKTEPUCTUKHU COJIEP)KaHUS, PEKOMEHAYEMYIO IOCIEAO0BATEIbHOCTh H3YyYEHUs
XUMHU C Y4ETOM MEXKIIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBs3ed, JOIMKM Y4eOHOro Ipolecca,
BO3PACTHBIX OCOOCHHOCTEW 0OYy4aroIIMXCsl, ONpPEAesieT BO3MOXKHOCTU MpeaMeTa i peaau3aluu
TpeOOBaHUI K pe3ylbTaTaM OCBOEHHS OCHOBHOW 00pa30BaTeNbHOW MpPOrpaMMbl Ha YpPOBHE
OCHOBHOTO 00IIIero 00pa3oBaHMs, a TAK)KE TPEOOBAHMH K pe3yabTaTaM 00y4eHHS XMMHUU Ha YPOBHE
nesned  M3ydeHHs HpeaMeTa M OCHOBHBIX BHJIOB Y4e€OHO-TIO3HABAaTENIbHOW JEATEIbHOCTU
00y4aroIerocs o OCBOCHUIO y4eOHOr0 COJepKAHMUS.

3HaHWE XUMHHU CITY’)KUT OCHOBOW /il (POPMUPOBAHUS MHUPOBO33PEHUST OO0YYAIOIIETOCS, €TO0
IIPE/ICTAaBICHUI O MaTepHaJIbHOM €JUHCTBE MHUPA, BAKHYIO POJb UIPal0T GOpMUpYEMBbIE XUMHUEN
IIPEJCTABICHHUS O B3aUMOIIPEBPAILEHUSAX SHEPruu U 00 3BOJIIOLMHU BEUIECTB B MPUPOJE, O MYTIX
pemieHust I00aJbHBIX  MPOOJEM  YCTOMYMBOIO  pa3BUTHS  4YEJIOBEYECTBA —  CBIPHEBOIA,
SHEPreTUUECKOH, MUILEBOM U AKOJIOrMYECKOi 0€3011aCHOCTH, POOJIEM 3paBOOXPAHEHHUS.

N3ydenue xumuu:

CIOCOOCTBYET peaju3alMid BO3MOXHOCTEH A caMOpa3BUTHS U (OPMHUPOBAHUS KYIbTYpHI
JIMYHOCTH, €€ 001el 1 (QyHKIIMOHATBHOW IPaMOTHOCTH;

BHOCHUT BKJaJ B ()OPMHUPOBAHHME MBIIUIEHUS U TBOPUECKUX CIHOCOOHOCTEH oOyuaromuxcs,
HAaBbIKOB MX CAMOCTOSITEIIbHOM yueOHO! AeSITeTbHOCTH, SKCIIEPUMEHTAIBHBIX U UCCIIEA0BATEIbCKUX
yMeHUH, He0OXOAUMBIX KaK B MIOBCEHEBHON KHU3HU, TaK U B IPOPECCUOHATBHON eATETbHOCTH;

3HaKOMHT CO CHELU(PHUKON HayYHOT'O MBIIUICHNUS, 3aKJIaJbIBAET OCHOBBI LIEJIOCTHOTO B3IJIAa
Ha €JIMHCTBO TMPUPOABl M 4YEIOBEKA, SBJISETCS OTBETCTBEHHBIM J3TaloM B (OPMHUPOBAHUU
€CTECTBEHHO--Hay4YHOH IrpaMOTHOCTH 00yUaroluXxcs;

CocoOCTBYET (HOPMUPOBAHUIO LIEHHOCTHOI'O OTHOUIEHHUS K €CTECTBEHHO--HAyYHBIM 3HAHUSM,
K IIPUPO/JIE, K YETIOBEKY, BHOCUT CBOM BKJIa/l B HKOJIOTHUECKOE 00pa30BaHUE 00yUaIOINXCS.

JlanHble HampaBiieHUss B OOY4YEHHMM XHMHUU OO0ECIEeUMBAIOTCS CIEUU(UKON COAep KaHUs
y4eOHOro IpeaMeTa, KOTOPbIM ABISETCS MeNaroruuecku aJanTHPOBAHHBIM OTpa)keHHeM 0a30BOil
HayKH XMMUHU Ha ONPENIEIEHHOM JTarle €€ pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 00Iero oOpa3oBaHUS OPUEHTHPOBAH Ha OCBOCHUE
00y4arolMMUCS CUCTEMBl MEPBOHAYAIBHBIX MOHATHM XMMHH, OCHOB HEOPTaHWYECKOM XMUMHH M
HEKOTOPBIX OTJEJIbHBIX 3HAYMMBIX MOHSATUN OPraHUYEeCKON XUMUH.

CrtpykTypa cojep:kaHusi MPOrpaMMbl MO XHMHUH C(HOPMHpPOBaHA Ha OCHOBE CHCTEMHOTO
1oxo0/1a K €€ nzyueHuro. CoaepkaHue CKIaaAbIBaeTCs U3 CUCTEMBI TOHITHH O XUMHUYECKOM 3JIEMEHTE
U BEILIECTBE M CHUCTEMbl MOHATHUN O XuMuyeckol peakuuu. OOGe 3TH CUCTEMBI CTPYKTYPHO



OpraHM30BaHbl MO MPUHLUITY I[OCIEAOBATEIIBHOIO Pa3BUTHSl 3HAHWW HAa OCHOBE TEOPETUUYECKHX
MPEJICTABICHUI PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHUsI KaK OCHOBBI BCETO €CTECTBO3HAHMS,;

— Ilepuoanueckoro 3akona /. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XUMHH;

— YYEHHUs O CTPOEHUH aTOMa U XUMHUYECKOU CBS3H;

— IpeCTaBICHUN 00 ANIEKTPOTUTHUECKON AUCCOIMAIINH BEILIECTB B PACTBOPAX.

Teopernyeckue 3HAHMS PacCMaTPUBAIOTCS HAa OCHOBE JMIMPUYECKU IIOJYyYEHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS IOCIEI0BATEIBHO OT OJHOTO YPOBHS K JIPYTOMY, BBIIIOJHSIS
(GyHKIIMM OOBSCHEHUS U MPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS U BO3MOXKHOCTEW MPAKTHUYECKOTO
MIPUMEHEHHUS U MOTYYEHUS] U3y4aeMbIX BELLIECTB.

OcBoeHne NpPOrpaMMbl 1O XHUMHH CIIOCOOCTBYeT (OPMHPOBAHHUIO TPEACTABICHUS O
XUMHUYECKOM COCTaBIAIOIIEH HAay4HOM KAPTUHBI MHpPa B JIOTMKE €€ CHUCTEMHOM IPUPOJBI,
LIEHHOCTHOTO OTHOIIECHMSI K HAyYHOMY 3HAHUIO M METOJAaM INO3HaHUs B Hayke. M3yueHue xumuu
MIPOUCXOJUT C MPUBIICUCHUEM 3HAHUUN U3 paHee M3YUYCHHBIX YUEOHBIX MpeaMeToB: «OKpyKarolmui
Mup», «bronorus. 5—7 knacce» u «Dusuka. 7 Kimacey.

[Ipn m3ydyeHnn XUMUU MPOUCXOIUT (HOPMUPOBAHHE 3HAHUN OCHOB XMMHYECKOW HAYKU Kak
00JacTi COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON JEITeTbHOCTH YeJIOBeKa U KaK OJHOIrO U3
KOMITOHEHTOB MUPOBO# KyJIbTYpHI. 3a7jaua yueOHOro mpeIMeTa COCTOUT B (GOPMUPOBAHUH CUCTEMBI
XUMHYECKUX 3HAHUH — BaXXHEHIMX ()AKTOB, TIOHATHH, 3aKOHOB M TEOPETUYCCKUX ITOJOKCHHM,
JTOCTYITHBIX 0000IIEHNH MUPOBO33PEHUECKOTO XapaKTepa, S3bIKa HAYKH, B TPUOOIICHUN K HAYyYHBIM
METOJIaM MO3HAHUS PU U3YYCHHUH BEIeCTB U XMMHUECKHUX pPeakiuii, B GOPMUPOBAHUU U PA3BUTUU
MO3HABATENbHBIX yYMEHUH M WX TNPUMEHEHWH B y4eOHO-TIO3HABATENbHOH U  y4yeOHo-
HCCIIEIOBATENbCKON JIeATENbHOCTH, OCBOCHUHU MpaBUi 0€30IacHOro OOpallleHUsl ¢ BEIIECTBAMU B
IIOBCEIHEBHOM KU3HH.

IIpy w3yyeHMM XMMUU Ha YpPOBHE OCHOBHOIO OOIIEro 0Opa30BaHHUs BAaKHOE 3HAUCHHE
puoOpenu Takue 1elu, Kak:

— (opMHpOBaHHE HMHTEJUIEKTYalbHO PA3BUTOM JMYHOCTH, F'OTOBOM K caMo0Opa3oBaHMIO,
COTPYIHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO PEUICHUH, CIOCOOHON alanTupoBaThes K OBICTPO
MEHSIOLUMCS YCIIOBUSM KU3HU;

— HamnpaBJIEHHOCTh OOy4YeHMs Ha CHUCTeMaThdyeckoe mpuoOliieHne oOyJaromuxcs K
CaMOCTOSITENIbHOM MMO3HABATEIbHON JESATENIbHOCTH, HAYYHBIM METOJ/IaM MO3HAHUS, (OPMUPYIOLIIM
MOTHBAIIMIO U Pa3BUTHE CLIOCOOHOCTEHN K XUMUU;

— obecrieyeHue YCIOBHM, CHOCOOCTBYIOIIMX NPUOOPETEHHIO OOY4YalOIIMMUCS OIBbITa
pa3HOOOpa3HON JesATEeTbHOCTH, IMO3HAHMS M CAMOIO3HAaHUS, KJIFOUEBBIX HABBIKOB (KJIIOUEBBIX
KOMITIETEHIIHI ), UMEIOIINX YHUBEPCAIIbHOE 3HAUEHUE JJIs1 PA3IMUHBIX BUIOB JESITEIbHOCTH;

— (opmupoBanue o0mel (GyHKIIMOHATHLHOM M €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM
quciae yMEHUI OOBSICHATh U OLEHUBATD SIBICHUS OKPYKAIOIIET0 MHUpA, UCTONb3Ysl 3HAHUS U OIIBIT,
MOJTyYEHHBIE MTPU N3YYEHUU XUMHH, TIPUMEHSATh UX MPH PELICHUH IPOOJIeM B MOBCETHEBHOM KU3HU
U TPYZAOBOM JI€ATEIBHOCTH;

— (opmupoBanue y oOydaromuxcsi TYMaHUCTHUYECKUX OTHOILIEHHWH, TOHUMaHUSl LIEHHOCTH
XUMHAYECKUX 3HAHMW M BBIPAOOTKM HKOJOTHMUYECKH 11€JeCO00pa3HOro IMOBEeNeHUss B ObITY U
TPYOBOM NEATEILHOCTU B LEJAX COXPAHEHUS CBOETO 3I0POBbs U OKPYXKAIOILIEH IIPUPOJHON Cpebl;



— pa3BUTHE MOTHBAILIMU K OOYYCHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIIUTAHHIO Ha
OCHOBE YCBOCHHUS OOIIECUYEIIOBEYECKUX [ICHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TIpoduiis u
HaNpPaBJICHHOCTH JaJIbHEHIIET0 O0yYCHHUS.

OOmiee 4yuciIO YacoB, OTBEACHHBIX IS W3YYCHUS XMMHH HA YPOBHE OCHOBHOTO OOIIEro
oOpasoBanus, cocrapisier 136 yacoB: B 8 kinacce — 68 gacoB (2 yaca B Heneno), B 9 kinacce — 68
4acoB (2 yaca B HEJIEIIO).



COJEPKAHUE OBYYEHUA

8 KVIACC

IlepBoHayajbHbBIe XUMHYECKHE TOHATHS

IIpenmer xumuu. Posib XuMuUM B )KM3HU YelOBeKa. XUMUs B CUCTEME HayK. Tena u BeniecTsa.
dusnyecKkue CBOMCTBA BEIECTB. ArperaTHoe COCTOssHHE BewecTB. [lonsaTne 0 MeTonax no3HaHus B
xumuu. Yucreie BemecTBa u cMecu. CrocoObl pa3/ieneHus: cMeceii.

ATOMBI 1 MOJIEKYJIBl. XUMHUUYECKUE 3JIEMEHTBI. CUMBOJIBI XUMUYECKHX 3J1IeMEHTOB. [IpocTsie u
CJIOXKHBIE BEIECTBA. ATOMHO-MOJIEKYJIIPHOE YYEHUE.

Xumnueckas ¢popmyia. BaneHTHOCTh aTOMOB XMMHUYECKHMX 3JIEMEHTOB. 3aKOH IOCTOSHCTBA
cocrasa BelecTB. OTHOCHUTENbHASI aTOMHAs Macca. OTHOCUTENbHAs MOJIEKYJIsipHast Macca. MaccoBast
JI0JI1 XUMHAYECKOI0 3JIEMEHTA B COCIMHECHNH.

KonnuectBo BemectBa. Moisb. MonsipHas Macca. B3auMoCBsA3b KOJIMYECTBA, MAcChl U YUCIIA
CTPYKTYPHBIX eIMHUII BemlecTBa. Pacuérel mo opMynaMm XUMHUUECKUX COCTUHEHUH.

dusnyeckue M XUMHUYECKUE SIBJICHUS. XHUMHUYECKas peakuuss U e€ INpU3HAKU. 3aKOH
COXpaHEHHS MacChl BEHIECTB. XHWMHUYECKHe ypaBHeHHA. Kiaccupukamuss XMMHYECKHX pPeaKIuii
(coemuHeHuUs, pa3IoKEeHHS, 3aMeIeHUs, 0OMEHA).

Xumuueckuii 3xcnepumenm:

3HaKOMCTBO C XHMHYECKOW IOCYIOH, MpaBWJIaMH Pa0OTHI B JIA0OPATOpUU W TMpUEMAMH
oOpamieHuss ¢ 7a00paTOPHBIM OO0OPYJIOBAaHUEM, HM3YYCHHE W ONHCAaHUE (PU3UYECKUX CBOHCTB
00pa3lloB HEOPraHMYECKUX BEIeCTB, HaOmroneHue (u3ndyeckux (IUIaBlI€HUE BOCKA, TasHUE JIbJA,
pacTupaHue caxapa B CTYIIKe, KUIIEHHE U KOHJAEHCAlUs BOJABI) U XMMHYECKHX (TOpeHHE CBEYH,
MPOKAJIMBAHNE MEIHOW MPOBOJIOKH, B3aMMOJICHCTBHE MeJa C KHCJIOTOW) SIBICHUH, HaOIOICHHE U
ONMCaHNE MPU3HAKOB IPOTEKAaHUs XUMHYECKHX PEaKIHUil (pa3joKeHue caxapa, B3aUMOJICHCTBUE
CepHOM KHCIOTBHI C XJOpuaoM Oapusi, pasnoxenue ruapokcuna memu (II) mpu HarpeBanuw,
B3aUMOJIeHiCTBHE kese3a ¢ pacTBopoM conu Menu (II), n3ydyenue crnocoboB pazaeneHus: cMecei: ¢
MOMOUIBI0 MarHuTa, (UIBTPOBAHME, BBIAPUBAHHUE, NUCTUUIALMUSA, XpoMmaTorpadus, npoBeaeHHE
OUUCTKM TIOBAPEHHOW COJM, HAONIOJICHWE U ONHUCaHWE pEe3yJbTaTOB IPOBEJIEHUS OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUs MacChl, CO3/JaHNe MoJieNiell MOJIeKyT (IIapOCTEPIKHEBBIX ).

Baskneiinue npeacraBuTe I HEOPraHUYECKUX BellecTB

Boznyx — cmech razoB. CocraB Bo3ayxa. Kuciaopon — 3jeMeHT M IpOCTOE BEIIECTBO.
Haxoxpaenue kucinopoaa B mpupoje, pU3NYeCKue M XMMHUYECKHE CBOICTBa (peakluu TOPEHHS).
Oxcunpl. Ilpumenenune xkucinopoga. CrocoObl MOMyYyeHHs] KHUCIOpoJa B JIabopaTopuu U
npoMbIIIEHHOCTH. KpyroBopor kuciopona B mnpupone. O30H — auIOTpONHas MOJAU(HKaIUs
KHMCJIOPOJIA.

TemnoBoit 3p¢deKkT XUMHUECKON peakuuu, TEPMOXUMHUYECKHE YpaBHEHHUS, D5K30- H
OHAOTEPMHUUYECKUE peakuuu. TOIUIMBO: Yrosb W METaH. 3arpsi3HEHUE BO3/yXa, YCHJICHHE
MapHUKOBOTO 3 deKTa, pa3pylIeHHe 030HOBOTO CIIOA.

Bogopon — anemeHT u npocroe BemecTBo. HaxoxaeHue Boiopoaa B mpupoje, Gu3ndeckue u
XUMHUYECKHE CBOICTBa, MPUMEHEHHE, CLIOCOObI nonydeHus. Kucnotsl u conu.

Monsipabiii 00BEM Ta30B. PacuéThl M0 XUMUYECKUM ypaBHEHUSIM.

®usnueckue cBoycTBa BoAbl. Boma kak pactBopurens. PactBopbl. HacelieHHbIE U
HEHACBIIICHHBIE PACTBOPHI. PacTBOPUMOCTH BELIECTB B BOJE. MaccoBas A0JIs BEIIECTBA B pacTBOPE.



Xumuueckue cBoicTBa BOAbl. OcHOBaHMsS. Poib pacTBOPOB B NMPUPOJE U B KU3HU YEIOBEKA.
Kpyrosopot Bozbl B ipupojie. 3arps3HeHHe NPUPOAHbIX BoA. OXpaHa U OYMCTKA PUPOJHBIX BOI.

Knaccudukanus Heopranmdeckux coeauHeHuit. Okcunabl. Kraccupukanus OKCHIOB:
coneoOpa3yromue (OCHOBHBIC, KHCIOTHBIE, aMpOTepHBIE) U HeconeoOpasyromme. HoMmenkmatypa
okcu0B. du3nyeckue u XMMUYECKHE CBOMCTBA OKCUIOB. [lomyyenne okcuaos.

OcHoBanus. Krnaccudukanuss ocHOBaHHMI: MIENOYM W HEPACTBOPUMBIE OCHOBAHUA.
HomeHnxiarypa ocHoBaHui. Pu3znueckue M XUMHUYECKHE CBOMCTBA OCHOBaHuM. IlomydeHue
OCHOBaHUM.

Kucnotsl. Knaccuduxanus xuciaor. Homenknarypa kucinor. dusznueckue M XUMHUECKHE
cBoicTBa KUCIOT. Psin akruBHocTH MetaiioB H. H. bekerosa. [lonydyenue kucinor.

Conu. Homenknatypa cosieil. @uznueckrue 1 XuMUYeCKue cBOMCTBa coliell. [lonyuenue comneil.

I'enernueckas cBA3b MEXAY KJacCaMHM HEOPraHMYECKUX COCTUHEHUM.

Xumuueckuii 3xcnepumenm:

KaueCTBEHHOE OINpeeNieHue COJepKaHUs KUCIOpoJa B BO3AyXe, MOJydeHHUe, cobupaHue,
pacrno3HaBaHME€ W H3Y4YEHHE CBOMICTB KHUCIOpOJa, HaOJIOJEHHWE B3aUMOACUCTBUSI BELIECTB C
KHCJIOPOJIOM M YCIIOBUSI BO3HMKHOBEHHUS U NPEKpAIlCHUs TopeHus (Mokapa), 03HAaKOMIJIEHHE C
o0Opa3amMu OKCUIIOB U OMHMCAHHME X CBOWCTB, MOJyYeHHE, COOMpaHUE, PACIIO3HABAHNUE U U3YUYEHUE
CBOKMCTB BojJiopoJia (ropeHme), B3aumojehcTBue Boaopona ¢ okcugom Mmeau (II) (Bo3MoxkHO
WCIOJIb30BaHNE BHUICOMATEPUAIOB), HAOIIOACHHWE OOpPAa3lOB BEIIECTB KOJUYECTBOM | MO,
WCCIICIOBAaHNE OCOOCHHOCTEH  pacTBOpPEHHUS  BEWIECTB C  PA3JIMYHOM  PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPEACIEHHOW MacCOBOM JI0J€ll pacTBOPEHHOIO BEIIECTBA,
B3aMMOJICIICTBIE BOJIBI C MeTallaMH (HAaTpUeM M KajbIleM) (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPHAIIOB), HCCIIEOBaHHE O0Opa3lloB HEOPraHMYECKUMX BELIECTB pPAa3IMYHbIX KJIACCOB,
HaOIIOCHNE W3MEHEHHUS OKPAcKH WHIMKATOPOB B PAcTBOpax KHUCIOT M IIEIOYEH, H3ydeHHE
B3auMojieiicTBus okcusa Meau (II) ¢ pacTBOpoM cepHON KUCIIOTHI, KUCIOT ¢ METalllaMH, peaKkLuit
HENUTpaIN3aluy, 0Jy4YEHUE HEPACTBOPUMBIX OCHOBAaHUH, BBITECHEHUE OJIHOTO METaJljla APYTUM U3
pacTBopa COJIM, pEIIEHHE OKCIEpUMEHTAIbHBIX 33dady 1o TeMme «BaxHelue Kiacchl
HEOPraHUYECKUX COECIUHEHUI».

Ilepuoanyecknit 3axkon u Ilepuoamyeckass cucremMa XumMH4yeckux djiementos JI. M.
Menpeneesa. CtpoeHue atoMoB. XHMHYeCKasi CBfA3b. OKHCIMTEIbHO-BOCCTAHOBHTEJIbHBIC
peakuuu

[lepBble MONBITKH KJIACCU(UKALNUN XUMUYECKUX 3JeMEHTOB. [IoHsATHE O rpynmax CXOAHBIX
3JIEMEHTOB (ILIEJI0OYHbIE U IIEIIOYHO3EMEIbHbIE METalIbl, FaJIOTeHbl, HHEPTHbIE Ta3bl). DJIEMEHTHI,
KOTOpbIE 00pa3ytoT aM(pOTEepHbIE OKCUIbI U THIPOKCHUIBI.

[Tepnonnueckuit 3akoH. Ilepuonnueckas cucremMa xumudeckux anemenToB /1. . Menneneesa.
Koporkonepuoanass u jnuHHOnepuonHas Gopmbl [lepuonnyeckoil CHUCTEMBl XUMHUYECKHX
anemenToB J[. 1. Menneneesa. Ilepuoasl u rpynmnbl. GU3HYECKUN CMBICI NOPAIKOBOIO HOMEpA,
HOMEPOB MEPUO/IA U TPYIIIBI JIEMEHTA.

Crpoenune atomoB. CoctaB aTOMHBIX siep. M3otonsl. DnekTponbl. CTpoeHHe 3JIeKTPOHHBIX
00010uek aToMOB TIepBbIX 20 XuMHUUYECKHX d1eMeHTOB [leproanyeckoit cucremsl J. V1. Menpaeneena.
XapakTepucTUKa XMMHUYECKOT0 3JIEMEHTA MO €ro noijokeHuto B Ilepuoanueckoit cucreme [I. 1.
Meneneesa.

3aKOHOMEPHOCTH M3MEHEHHUS paguyca aTOMOB XMMHYECKHX AJIEMEHTOB, METAUNINYECKUX U
HEMETAJJTNYECKUX CBOICTB IO TPYIIaM U MepUoIaM.



3nauenue [lepunoauyeckoro 3akoHa u [lepuonnueckoi cucTeMbl XUMUYECKUX JIEMEHTOB JUIS
pa3BuTHUA Hayku U npakTuku. [[. 1. MeHneneeB — yuy€HbIi U rpaXkJaHUH.

Xumnueckas cBsi3b. KoBaneHTHas (MOJIsIpHAs U HEMOJISIPHAS ) CBSI3b. DJIEKTPOOTPULIATEIbHOCTh
XMMHYECKUX IEMEHTOB. MIOHHAs CBS3b.

Crenensb okucienus. OKUCIUTENBHO--BOCCTAHOBUTENbHBIE peaknu. [Iporeccsl okucaenus u
BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3y4YeHHE 00pa3I[0B BEIIECTB METAJUIOB M HEMETAJUIOB, B3aUMO/ICHCTBUE THIPOKCH 1A IIMHKA C
pacTBOpamMu KUCJOT U IIEJI0YEH, IPOBEIEHHUE ONBITOB, WILTFOCTPUPYIOIIMX TPUMEPBI OKUCIUTEIIBHO-
BOCCTAaHOBUTEJIbHBIX peaKluil (frOpeHue, peakuu pa3ioKeHus, COSTUHEHHUS).

Mescnpeomemmnuie ceasu

Peanu3zarust MeXIpeIMETHBIX CBSI3€M IPU U3YUCHUU XUMUU B 8 KJIACCE OCYIIECTBIISIETCS Yepes
UCIIOJIb30BaHUE KaK OOIIMX eCTECTBEHHO--HAYYHBIX MOHSATHHA, TaK W TOHSATUH, SBISIOMUXCS
CUCTEMHBIMU JJI OTAEJIbHBIX IPEIMETOB €CTECTBEHHO--HAYYHOI'O LIUKJIA.

OO0mme ecTecTBEHHO--HAy4YHbIC TTOHSATHSA: HAYYHBIH (DAKT, TUIIOTE3a, TEOPHs, 3aKOH, aHAIHU3,
CUHTE3, Kiaccu(ukamus, TEepPUOJUIHOCTh, HAOJIOJICHNUE, OSKCIICPUMEHT, MOJICIUPOBAHNE,
HU3MEPEHUE, MOJIEINb, SIBJICHUE.

®usuka: MaTepusi, aroM, O3JEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKIHUJ, HN30TOMbI,
PaINO0aKTUBHOCTh, MOJICKYJIA, SJICKTPUUYCCKUN 3apsil, BEUIECTBO, T€JI0, 00BEM, arperaTHOE COCTOSIHUE
BEILIECTBA, ra3, (U3NYECKUE BEITUYUHBI, €IUHUIIBI H3MEPEHHUs, KOCMOC, TUTAHETHI, 3BE3/161, COJTHIIE.

buonorus: porocuntes, npixanue, ouocdepa.

I'eorpacdus: armocdepa, runpocdepa, MUHEpaNbI, TOPHBIE TOPOIBI, MOJIE3HBIE UCKOMAEMBbIE,
TOIUIUBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XMMHU4ecKasi peakus

[Tepuonnueckuii 3axoH. [leproanueckas cucrema xumuieckux anemeHTos 1. M. Menneneesa.
Crpoenue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XMMHYECKUX SJIEMEHTOB TMEPBBIX TPEX
MEPUOJIOB, KaJIMs, KaJIbLHS W MX COCIUHEHUW B COOTBETCTBHUU C IMOJOKEHUEM DIIEMEHTOB B
[Iepuoanueckoi cuCTeMe U CTPOCHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHJIBI XUMHYECKOM CBSI3U. THUIBI KPUCTANIMYECKUX PEIIETOK,
3aBUCHUMOCTD CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U BUJIa XUMUYECKOW CBSI3H.

Knaccudukanuss m HOMEHKJIATypa HEOPTraHWYECKHX BEIIECTB. XHMHUYECKHE CBOWCTBA
BEILIECTB, OTHOCAIIMXCS K Pa3IUYHbIM KJIacCaM HEOPTaHMYECKUX COCIMHEHUH, TeHETUYECKas CBS3b
HEOPraHUYECKUX BEILECTB.

Knaccudukanuss XuMUYECKUX PEAKIMNA MO Pa3IUYHBIM TMpU3HAKaM (TI0 YHCIY B COCTaBY
YYaCTBYIOIIUX B PEAKIIUH BEUIECTB, MO TEMIOBOMY P (DEKTy, IO U3MEHEHUIO CTEIIEHEeH OKUCICHUS
XUMHYECKHUX JJIEMEHTOB, TI0 OOPAaTUMOCTH, 110 YYACTHIO KaTaau3aTopa). IK30- H SHJOTEPMUIECKHE
peaKkiu, TepPMOXUMHUUYECKUE YPABHEHHUS.

[Tonsite o ckopocTH xumuueckod peakuuu. [loHsTHE 00 OOpaTUMBIX M HEOOpaTHMBIX
XUMHUYECKUX peakiusax. [IoHsATHEe 0 TOMOTEHHBIX U TeTepOreHHbIX peaknusx. [loHsTre o karamuse.
[lonsiTe 0 XUMHUYECKOM paBHOBECUHU. DaKTOPHI, BIMSIIONIME HA CKOPOCTh XMMHUUECKOW pEaKlnu U
MOJI0KEHUE XUMHUUECKOTO PABHOBECHS.



OKUCIINTENIBHO-BOCCTAHOBUTENIBHBIE  PEAKLUH, SJIEKTPOHHbI OallaHC  OKHUCIUTENIBHO-
BOCCTAaHOBUTENIbHON peakuuu. CocTaBlieHUE YpaBHEHMM OKHCIMTEIbHO--BOCCTAHOBUTEIIBHBIX
peakiuii ¢ UCIOIb30BaHUEM METO/A IIEKTPOHHOr0 OaaHca.

Teopust 3IEKTPOIUTUUECKON IHUCCOLMALMU. DJIEKTPOIMTHI M HEINEKTposUThl. KaTtuonsl,
aHUOHBI. MeXaHu3M JUCCOLMALUH BEIIECTB C Pa3JINYHBIMU BUJAMH XUMHUYECKOW cBs3u. CTeneHnb
nucconanui. CUIbHbBIE U CIIa0bIe 3JIEKTPOIUTHI.

Peakiium MoHHOTO OOMEHa. YCJIOBUS NMPOTEKAHUS pPEaKUUil MOHHOTO OOMEHa, IOJIHBIE U
COKpalI€HHbIE HMOHHBbIE ypaBHEHMsI peakiuil. CBONCTBAa KHCIOT, OCHOBaHMM U coyiell B CBeTe
IPEJCTaBICHUN 00 IEKTPOIUTHYECKOHN aucconmanuy. KadecTBeHHbIE peakiuy Ha HOHbI. [loHsTHE
0 THUAPOJIN3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C MOJEISIMHU KpPUCTAUNIMYECKUX PEIIETOK HEOPraHUYECKUX BEIECTB —
METAJUIOB M HEMETAJUIOB (rpaduTa U anMasa), CJIOKHBIX BELECTB (XJIOpUAa HATpHs), UCCIIEI0BaHHUE
3aBHCUMOCTH CKOPOCTH XMMUYECKOH PEaKLUu OT BO3JICHCTBUS pa3IMYHbIX (PAKTOPOB, UCCIIEIOBAaHHE
JNEKTPOIPOBOJAHOCTH PACTBOPOB BEIIECTB, MPOLECCA NUCCOLUALUU KUCIOT, LIEN0YEH U COJIeH
(BO3MOYKHO HCIIOJIb30BaHUE BUAECO MaTEPUAJIOB), IPOBEIEHNE OIIBITOB, WILTIOCTPUPYIOIIUX TPU3HAKU
IpOTeKaHMs peakluii HOHHOro oOMeHa (0Opa3zoBaHUE OCa/lKa, BblAEICHHE ra3a, 00pa3oBaHue BO/bI),
OIBITOB, HWJUIIOCTPUPYIOLIUX MPUMEPHl OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuil (ropeHue,
peakuuu paslioKEHUsl, COEAMHEHHUS), paclo3HaBaHHE HEOPraHMYECKUX BEIIECTB C I1OMOIIbIO
KAaueCTBEHHBIX PEaKLIUil HAa MOHBI, PEIIEHNE IKCIIEPUMEHTAIbHbBIX 3a/1a4.

Hemertayuibl 1 MX cOeJHHEHHA

OOwiast xapakTepucTrKa rainoreHoB. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEPHbIE CTEIECHU
okucnerns. CtpoeHne M (U3NYECKHE CBOWCTBA TNMPOCTHIX BEIIECTB — TaJIOTEHOB. XHMHUYECKHE
CBOWCTBA Ha IpuMepe xjopa (B3aMMOACHCTBHE C METAJUIAMU, HEMETAJUIAMH, LIEI0YaMH).
Xnoposogopon. ConsiHas KHCIOTAa, XUMHUYECKHE CBOMCTBA, MONy4YeHHE, NMpuMeHeHue. JlelicTBue
XJIOpa M XJIOPOBOJOPOAA Ha OpPraHW3M 4eJOBEeKa. BakHellnue XJIopuabl U MX HAXOXKICHHE B
MIPUPOJIE.

OO6mass xapaktepuctuka 31eMeHToB VIA-rpynmbl. OcoOE€HHOCTH CTpPOEHHSI AaTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTtpoeHue M (u3Myeckre CBONCTBA IMPOCTBHIX BEIIECTB —
KHUCJIOPOAA U cepbl. AJUIOTPONHbIE MOIU(UKAIIMHY KUCIOPOAA U cepbl. XMMUYECKHE CBOMCTBA CEPBI.
CepoBoiopo1, cTpoeHHue, GU3NYECKUE U XUMHUECKHE cBoMCTBA. OKCHUIBI Cephbl KaK MPECTaBUTEIN
KHCIOTHBIX OKcuaoB. CepHas KucioTa, (U3MYECKME M XHUMHUYEeCKue cBoicTBa (00mMe Kak
MPEJCTaBUTENS Kilacca KHUCIOT U crenududeckue). XUMUYECKUE peakIiH, JIeXKalllie B OCHOBE
MIPOMBIIIJIEHHOTO CIoco0a MoJy4deHusi cepHol KucioThl. [Ipumenenue cepHoit kuciotsl. Comnu
CEpHOIl KMCIIOTHI, KaueCTBEHHAs peakuus Ha cyiabdar-uoH. HaxoxaeHnue cepsl U €€ COeIMHEHUN B
npupoae. XUMHUECKOE 3arpsi3HeHUE OKPY KoLl cpe/ibl COeTMHEHUSIMU Cephl (KUCIOTHBIE T0XK/IH,
3arpsi3HEHUE BO3yXa U BOJIOEMOB), CIIOCOOBI €T0 MPe10TBPAILECHHS.

OOmast xapakTepucTuka 3yeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapaKTepHbIEe CTENIEHH OKUCIICHHS. A30T, paclpOCTpaHEHUE B IPUPOIE, (PU3NUECKHE U XUMUYECKUE
cBoiictBa. KpyroBopor a3zora B mpupoae. AMMHAK, ero (Qpu3Myeckue U XUMHUYECKHUE CBOWCTBA,
nojryyeHue u npumenenue. Conu aMMOHUS, UX (pU3HUECKUe U XUMUYECKUE CBOWCTBA, TPUMEHEHHE.
KayecTBeHHast peakiusi Ha HOHBI aMMOHHs. A30THas KHCIOTa, €€ MoiydyeHue, (U3NYEeCKue M
XUMHUYECKHe CcBOWcTBa (0OlIMe Kak NpeACcTaBUTeNsd Kjacca KUCIOT U creuuduyeckue).
Hcnonb30BaHre HUTPATOB U COJIEH aMMOHHS B Ka4eCTBE MUHEPAIbHBIX yA00peHui. XumMuueckoe



3arpsA3HEHUE OKPYXKAOLIEH cpeibl COEMHEHUAMU a30Ta (KUCIOTHBIE TOKAM, 3arps3HEHUE BO3/yXa,
Mo4BHI U BOJI0EMOB). Docdop, ammorpomnHbie Moaudukanuu Gochopa, puzndeckne 1 XUMHUICCKHE
croiictBa. Oxcupa docdopa (V) u dochopHas kucnora, Gu3ndecKkue U XUMHUUYECKHUE CBOKCTBA,
nony4yenue. McnonszoBanue ¢pocharoB B kKauecTBe MUHEPATBHBIX YI0OPSHUN.

O6mass xapaktepucTuka d3jeMeHTOB IVA-rpynmbel. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIe CTENEHW OKUCIECHUA. YTIEepoJ, aluIOTPOIHbIE MOAM(UKALMK, PAaCIpPOCTPAHEHUE B
npupoje, pu3nYeckue M XUMHYECKHe cBoicTBa. AncopOuus. KpyroBopor yriepoga B mpupoze.
Oxcunpl yriueponaa, ux (pu3nyecKkue W XUMHUECKHE CBOWCTBA, JIEHCTBHE Ha >KHUBBIE OPraHU3MBI,
[OJyYeHHE U NpUMEHEHHe. DKOJOoruyeckue npoOieMbl, CBsi3aHHbIE ¢ okcuioM yriaepona (IV),
TUIIOTE3a TJ100aIbHOIO MOTEIJICHNs KJIMMaTa, IapHUKOBBINA 3((eKT. YTosibHas KUCIOTa U €€ COJH,
X (U3NYECKUEe U XMMHUYECKHE CBOMCTBA, MOJIyueHHE M NMpuUMeHeHue. KauecTBeHHAs peakius Ha
KapOoHaT-uoHbL. Vcnonp30BaHue KapOOHATOB B OBITY, MEAULIMHE, MPOMBIIUIEHHOCTH M CEIHCKOM
XO3SIICTBE.

IlepBoHauyaibHble MOHATHA 00 OPraHMYECKUX BEIIECTBAX KaK O COEIMHEHMSX yIiepoja
(MeTaH, 3TaH, YTHICH, alleTUJICH, ATAHOJI, TIIMLEPHUH, YKCYCHas KucioTa). [IpupoaHbie HCTOUHUKH
YTI€BOA0POAOB (Yrojib, IPUPOIHBIN a3, He(Th), MPOIYKTHl UX NepepadoTKu (OEH3UH), UX POJb B
ObITY M IHpOMbILUIEHHOCTH. IloHATHE O OMOMOrMYecKHM Ba)KHBIX BEILECTBAaX: >KHMpax, Oenkax,
yIJIEeBOAaX — M MX pPOJIM B JKU3HU 4eJOBeKa. MaTepuaabHOE €IUHCTBO OPraHMYeCKUX U
HEOPTaHUYECKUX COCTMHECHUH.

Kpemunid, ero ¢pusndeckue 1 XMMHUYECKUE CBOICTBA, MoTydyeHHe 1 puMeHeHne. CoeqMHeHUs
KpeMHUs B npupoje. O6mue npenctasieHus o6 okcuae kpemuus (IV) m xpeMHueBoi Kuciore.
Cunukatel, MX MCIOJb30BaHME B OBITY, B IPOMBIIUIEHHOCTH. BakHeHiine cTpoUTeIbHbIe
MaTepuasbl: KepamMHKa, CTEKJIO0, LEeMEeHT, OeToH, kene300eToH. Ilpobimembl Ge3omacHoro
WCIIOJIB30BAaHUS CTPOUTENILHBIX MaTEPUAIIOB B IIOBCETHEBHON JKHU3HU.

Xumuueckuii IKcnepumenm:

u3yuyeHue o0pa3l0B HEOPraHWYECKHX BEIIECTB, CBOMCTB COJISHOM KHUCIOTBI, MPOBEAECHUE
Ka4eCTBEHHBIX PEAaKIMi Ha XJOPHI-MOHBI M HAOIIOJCHHE MPU3HAKOB WX MPOTEKAHUS, OIBITHI,
oTpaxkaromue (U3NYECKHe W XMUMHUYECKHE CBOWMCTBA TaJOTCHOB M MX COCTUHEHUH (BO3MOXKHO
UCMOJb30BaHUE BHJIEOMATEPUANIOB), O3HAKOMIIEHHWE C oOpas3laMu XJOPHJIOB (raJOT€HH]IOB),
O3HaKOMJIGHHE C oOpa3uamMu ceppl M €€ COeAMHEHUSMH (BO3MOXKHO HCIOJIb30BaHHE
BHJICOMATEpHAIOB),  HaOMIOJeHHWE  Tpoliecca  OOyriIMBaHUA  caxapa Toa  JIEHCTBHEM
KOHILEHTPUPOBAHHON CEPHON KHCIIOTHI, W3YYEHHE XUMHYECKHX CBOICTB pa30aBiIeHHOW CepHOMN
KHUCJIOTHI, MPOBEACHHWE KAuyeCTBEHHOW peakUuu Ha cyiabhaT-uoOH W HaONoJIeHHe Npu3HaKa eé
NPOTEKaHMs, O3HAKOMJIEHHE C (U3NYECKMMHU CBOMCTBaMHU a3oTa, ¢ochopa M HX COeIMHEHUH
(BO3MOKHO HCIIOJIb30BaHME BMJIEOMATEPUAIIOB), 00pa3liaMHu a30THBIX U (OCOPHBIX YAOOpEeHUH,
MoJTy4YeHne, COOMpanne, paclio3HaBaHUe W U3YUEHHE CBOMCTB aMMHaKa, TIPOBEICHNE Ka4eCTBEHHBIX
peakiuii Ha MOH aMMOHUS U PochaT-uoH U U3yUeHHE IPU3HAKOB UX MPOTEKaHMs, B3aUMOJICHCTBHE
KOHIICHTPUPOBAHHOW a30THOM KUCIOTHI C Me/bl0 (BO3MOYKHO HCIOJIb30BaHUE BUIEOMATEPHAJIOB),
M3Y4YeHHE MOJeNeld KPUCTAJUIMYECKUX PEIIETOK anmasza, rpadura, QysuiepeHa, 03HAKOMIIEHHUE C
MPOIIECCOM  aICOPOIIMK  PAaCTBOPEHHBIX BEIIECTB AKTHBHPOBAHHBIM YITIEM U YCTPOHCTBOM
NPOTHBOra3a, MOJy4YeHUe, coOMpaHue, paclo3HaBaHWE M H3YUYE€HHE CBOICTB YIJIEKHUCIOIO rasa,
MIPOBE/ICHUE KAYEeCTBEHHBIX pEaKIMii Ha KapOOHAT W CHIIMKAT-UOHBI M M3Y4YE€HUE MPU3HAKOB HX
MPOTEKaHHs, O3HAKOMJICHWE C TPONYKIHMEH CHIMKATHOW MPOMBINUICHHOCTH, pPEUICHHE
AKCIIEPUMEHTATBHBIX 33134 10 TeMe «BaxHelIre HeMeTaIbl U UX COSTUHEHHS.
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MeTaJuibl M UX COeIMHEHUS

OO01mmas XxapakTepruCcTHKa XUMUYECKIX HJIIEMEHTOB — METAJJIOB HA OCHOBAHUU UX TOJIOKCHHUS B
[Tepuoanueckoii cucreme xumudeckux anemeHToB . 1. MenaeneeBa u ctpoenust atomoB. CTpoeHue
METAJUIOB.  MeTtaumyeckass  CBSI3b M METAUIMYECKass  KPUCTAUIMYECKas  PELIETKA.
DNEKTPOXUMHUYECKUN Pl HANPSHKEHU MeTaiioB. GU3nyeckrne u XMMUYECKHUE CBOMCTBA METAJUIOB.
OO6mue crocoObl mosydeHus MetamuioB. [loHsTHe O KOpPpO3UM METAIOB, OCHOBHBIE CIOCOOBI
3aIUThI UX 0T Koppo3uu. CIiaBsl (CTaib, 9yT'yH, TIOPATIOMUHIN, OpOH3a) U HX PUMEHEHHE B OBITY
Y IPOMBIIIUIEHHOCTH.

[Ilenounbie MeTauibl: noJioxkeHue B [leprnoandeckon cucteMe XumMuyeckux snementon /1. U.
MeHeneeBa, CTPOCHHE UX aTOMOB, HAXO0XACHHUE B npupoie. Pru3ndeckue U XUMHUYECKUE CBOMCTBA
(Ha mpumepe HaTpus U Kanusi). OKCUABI U TUIPOKCUIBI HATPUsS U Kanus. [I[puMeHeHne mea0uHbIX
METAJUIOB U KX COCIMHEHUH.

[IlenouHO3eMeNbHBIE METAJIIIBI MAarHUM M KaJlbLuid: nojioxkeHue B [lepuoanueckoit cucreme
xumuyeckux sneMmeHtoB JI. M. MenpneneeBa, cTpoeHME HMX aTOMOB, HaxO0XJEHHUE B IPHUPOJIE.
dusnyuecKkre 1 XMMUYECKHE CBOMCTBA Maruusl M KanbIus. Baxkneiimume coemnHennst Kanblus (OKCHI,
TUAPOKCHL, coiin). KECTKOCTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS.

Amomunuil: nonoxenne B Ilepuonumueckoit cucteme xumuueckux osnemeHtoB JI. U.
MeneneeBa, CTpoeHUE aToMa, HaxoxAeHUe B mnpupoje. dusmyeckue M XMMHUYECKHE CBOWCTBA
amroMuHMS. AM(OTEpHBIC CBOHCTBA OKCHJIA ¥ TUPOKCH/IA ATFOMHHHS.

Keneszo: nonoxenue B [lepuoanueckoit cucreme xummudyeckux anemeHToB 1. 1. Menneneena,
CTPOEHHE aTOMa, HaXOXAeHUe B mpupoje. Pusnueckue U XMMUYECKue CBoMcTBa xene3a. OKCusbl,
ruapokcuabl u conu xenesa (I1) u xenesa (I11), ux cocras, cBoiicTBa U MOTyuEHUE.

Xumuueckuii IKcnepumenm:

03HAaKOMJICHHE C 00pa3liaMyd METaIOB U CIUIABOB, UX (DU3NYECKUMH CBOMCTBAMH, U3yUCHUE
PE3yNbTaTOB KOPPO3UH METAIOB (BO3MOKHO HCIOIB30BaHWE BUAEOMATEPUATIOB), OCOOCHHOCTEMH
B3aMMO/ICHCTBUS OKCUA KATBIIHS U HATPUS C BOJIOH (BO3MOXKHO UCTIOJIb30BaHUE BUIEOMATEPHUATIOB),
HCCTIEIOBAaHUE CBOMCTB KECTKOM BOJBI, TpoIlecca TOPEHHS jKejie3a B KHUCIOPoJe (BO3MOXKHO
WCIIOJIb30BaHUE BHUACOMATEPUAIIOB), MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKI[Ui Ha HOHBI:
MarHusi, KajabIlus, aTFOMUHES, ITMHKA, xkene3a (1) u xenesa (I1I), menu (II), Habnroaenue u onrcanue
MPOLIECCOB OKPAIlIMBAHUS TUIAMEHU MOHAMU HATpUs, KaIus U KaiblHs (BO3MOKHO HMCIIOJIb30BAHHE
BHJICOMATEPHANIOB), MCCIeAOBaHNE aM(OTEPHBIX CBOMCTB THIPOKCHIA ATIOMUHHUSA U TUIPOKCHAA
[IMHKA, pelIeHUE IKCIIEPUMEHTAIBLHBIX 33/1a4 10 TeMe «BakHeile MeTasibl U UX COSTUHEHUS.

XuMus M OKpy:KamoLas cpeaa

BemectBa u marepuanbl B NOBCEAHEBHOM >KM3HU 4YeJOBEKa. be30macHoe HCIob30BaHUE
BEIIIECTB U XUMUYECKHUX PeakIluii B ObITy. [lepBast mOMOIIbL MPU XUMHUYECKUX 0KOTAX U OTPABIICHUSX.

XUMHYECKOE 3arpsi3sHEHUE OKpYKAlolieh cpenbl (MpeaenbHas JOMyCTUMash KOHIIEHTpaIus
Bemiects, nanee — [1JIK). Ponb Xxumuu B pelieHnn 3K0JIOTUYECKUX MPOOIEeM.

Xumuueckuii IKcnepumenm:

n3ydeHne o0pasIoB MaTeprasoB (CTEKIJIO, CIUIABbI METAJIJIOB, IIOJTUMEPHBIE MaTEPHATIBI).

Meostcnpeomemnuwie ceasu

Peanu3zarust MeXnpeIMETHBIX CBSA3€H MTPU U3YUYEHUN XUMHUHU B 9 KJIacce OCYLIECTBISETCS Uepes3
WCIONIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK W TOHITHH, SBISIOUIUXCS
CUCTEMHBIMU JJIS OTACJIBHBIX TPEIMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.
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OOr1ne ecTeCTBEHHO-HAYYHbIC MOHATHUS: HAy4HbIH (aKT, TMIIOTE3a, 3aKOH, TEOPHs, aHAJIK3,
CHHTC3, KHaCCI/I(i)I/IKaL[I/ISI, NEpUOANIHOCTD, Ha6HIOII€HI/Ie, OKCIICPUMCHT, MOZACIINPOBAHUC,
U3MEpEeHUe, MOJIEIb, IBJICHUE, TAPHUKOBBINA APPEKT, TEXHOJIOTHS, MATCPHAIIBL.

®usuka: Marepus, aroM, OJJEKTPOH, IMPOTOH, HEUTPOH, WOH, HYKIHJ, H30TOIbI,
PaaroaKTHBHOCTh, MOJICKYJIa, JJICKTPUIECKU# 3apsi/1, IPOBOAHUKH, IIOJTYITPOBOIHUKH, TUIICKTPUKH,
(bOTOIJIEMEHT, BEIECTBO, TEI0, O0BEM, arperaTHOe COCTOSIHHME BEIIECTBa, ra3, pacTBOP,
PaCTBOPUMOCTD, KpUCTAJIIINYCCKAA peméTKa, CIIJIaBBblI, (bI/I3I/I‘-IeCKI/Ie BCJIMYNHBI, CAUMHUIBI U3SMCPCHU,
KOCMHUYECKOE IPOCTPAHCTBO, TIAaHEThI, 3BE3/1bl, COJHIIE.

buonorus: dorocunTes, npixanue, Owocdepa, IKOCHCTEMA, MHUHEpATbHBIC YI0OpEHUS,
MHKPO3JIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIIbHBIC BEIIECTBA.

I'eorpadus: armocdepa, ruapocdepa, MUHEpPATBI, TOPHBIE TIOPOJIBI, MOJIE3HBIE UCKOMIAEMBbIE,
TOILUIMBO, BOIHBIE PECYPCHI.
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IINIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XUMHWHU HA
YPOBHE OCHOBHOTI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pEe3yJbTaThl OCBOCHMS IPOrpaMMbl OCHOBHOIO o0miero oOpa3oBaHUs
JOCTUTalOTCs B XoJie 00y4eHMs] XUMUHU B €IMHCTBE Y4eOHON M BOCHHUTATEJIBHOM JEATEIBHOCTH B
COOTBETCTBUM C TPAJAULIUOHHBIMU POCCUICKMMHU COLMOKYJIBTYPHBIMU U JyXOBHO-HPABCTBEHHBIMU
LEHHOCTSIMM, TPUHATHIMH B OOILIECTBE NpaBUJIAMH W HOPMAMU TOBEICHUS U CIIOCOOCTBYIOT
IIporieccaM CaMOINO3HAHUs, CAMOPA3BUTHS U COLIMATIU3ALMH 00yUYarOIIUXCsl.

JIMYHOCTHBIE pPE3yNbTaThl OTPaXalOT TOTOBHOCTh OOYYAIOUIMXCS PYKOBOJCTBOBAThCS
CUCTEMOM ITO3UTUBHBIX IEHHOCTHBIX OPUEHTALIMI U PaCILIMPEHHE OIIBITA IEATEILHOCTH Ha €€ OCHOBE,
B TOM YHCJIE B YaCTHU:

1) naTpHOTHYECKOT0 BOCITUTAHMSI:

LIEHHOCTHOTO OTHOLICHHUs K OTEYECTBEHHOMY KYJIbTYpPHOMY, UCTOPHYECKOMY M HAy4YHOMY
HACJIEUI0, TIOHMMAaHUs 3HAYEHMs] XUMHUYECKOM HAayKd B JKM3HHM COBPEMEHHOIO OOIIECTBa,
CTIIOCOOHOCTH BJIAJETh JIOCTOBEpHOW HH(OpMAIMel O MEepeOBbIX TOCTHIKEHUSX M OTKPBITHAX
MHUPOBOW U OT€YECTBEHHON XMMUH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 yCTpoicTBE MUpa
U OOILIECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHMA:

MIPEJICTABICHUSI O COLMAJIbHBIX HOPMax M IMpaBWIAX MEXJIMYHOCTHBIX OTHOILEHUN B
KOJUIEKTHBE, KOMMYHHMKaTUBHOU KOMIIETEHTHOCTH B 0O0I1IeCTBEHHO II0JIE3HOM,
y4eOHO-HCCIIEI0BATENIbCKOM, TBOPYECKOM H JpPYyruxX BHJIAX JEATEIBHOCTH, TOTOBHOCTH K
pa3Ho0Opa3HON COBMECTHOH NESTENbHOCTH IMPH BBHIMOJIHEHUHN YYEOHBIX, TTO3HABATEILHBIX 3a/1ad,
BBIIIOJTHEHUM XUMHYECKHX OSKCIEPUMEHTOB, CO3JAHUM Y4YEOHBIX IIPOEKTOB, CTPEMIIEHUS K
B3aMMOIIOHMMAHUIO M B3aUMOIIOMOIIM B Mpolecce 3TOW Y4eOHOM MAeATeNbHOCTH, TOTOBHOCTU
OLICHMBATH CBOE MOBEJEHUE U MOCTYIIKA CBOUX TOBApPHUIIEH C MO3ULUN HPAaBCTBEHHBIX U IPABOBBIX
HOPM € YYETOM OCO3HAHHMS MOCJIEACTBUM MOCTYIKOB;

3) IEeHHOCTH HAYYHOT'O TIO3HAHUSL:

MHPOBO33PEHUYECKUE MPEACTABIECHUS O BEIECTBE M XUMUYECKON PEAKIIMH, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Pa3BUTUs HAyKM W COCTABJISIOIIME OCHOBY JII IOHMMAaHHS CYHIHOCTH
HAay4YHOM KapTUHBI MHUpA, MPEJCTaBICHHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS MPUPOJBI,
B3aMMOCBS35IX YEJIOBEKA C MIPUPOJHOM CPEIoil, O POJIU XMMHUH B IO3HAHUHU ITUX 3aKOHOMEPHOCTEW;

[IO3HABATEJIbHBIE MOTHBBI, HAlpABICHHBIE HA IIOJYyYEHHE HOBBIX 3HAHUM IO XHMMHH,
HeoOXoAuMBble Ui OOBSICHEHUs HaOJIOJaeMbIX IPOLIECCOB U  SABJICHWH, IO3HABATEJIbHOM,
MH(OPMALIMOHHON M YUTATEIbCKON KYJIbTYPhl, B TOM YHCJIE HaBBIKOB CAMOCTOSITENIbHON paboThl ¢
y4eOHBIMM TEKCTaMH, CIIPAaBOYHOIN JHUTEpaTypol, IOOCTYMHBIMH TEXHHUUYECKUMHU CpPEACTBAMHU
MH(POPMAIIMOHHBIX TEXHOJIOTHA;

UHTepeC K OOYyYeHMIO W TO3HAHWIO, JI0003HATEIbHOCTb, TOTOBHOCTH M CHOCOOHOCTH K
caM000pa30BaHUIO, MPOCKTHONW WM HCCIEAOBATEIBCKON NEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY
HaIpaBJIEHHOCTH U YPOBHS O0y4YeHUS B JajbHEHIIEM;

4) popMupoOBaHUS KYJIbTYPbI 310POBbS:

OCO3HAHHUE LICHHOCTH KU3HHU, OTBETCTBEHHOI'O OTHOILLIEHUS K CBOEMY 3/I0POBBIO, YCTAHOBKH Ha
3J10pOBBI 00pa3 KU3HU, OCO3ZHAHNE TIOCIIEICTBUN U HETIPUATHE BPEAHBIX MIPUBBIUEK (YIOTpeOIeHUs
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QJIKOTOJIS, HApPKOTHKOB, KYpEHHS), HEOOXOIMMOCTH COOJIONECHUS TMpaBUil OE30MaCHOCTH TpPH
oOpaleHuy ¢ XMMUYECKIMH BEIIECTBAMU B OBITY U PEaTbHOM KU3HU;

5) Tpy10BOT0 BOCTIMTAHUS:

MHTEpEC K MPAaKTHYECKOMY M3YyUEHHUI0 Tpodeccuil u Tpyaa pa3iMyHOro pojia, YBAKCHHE K
TpyAy U pe3ysbTaTaM TPYAOBOM NIESITEIBLHOCTH, B TOM YUCJIE€ HA OCHOBE MPUMEHEHHUS MPEIMETHBIX
3HAHUH 110 XUMHH, OCO3HAHHBII BIOOP WHIUBUIYAIBHOU TPACKTOPUH TTPOIOJDKEHUSI 00pa30BaHUs C
y4€TOM JUMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHMHH, OOIISCTBEHHBIX HMHTEPECOB U
MOTPEOHOCTEH, YCIEeIHON MPOodeCCHOHATBLHON NEATSIILHOCTH U PAa3BUTUS HEOOXOIUMBIX YMEHHUIA,
TOTOBHOCTB aJJalITUPOBATHCS B IPO(PECCHOHAIBHON CpeJIe;

6) 3K0JIOrH4ecKOro BOCIIUTAHMUS:

9KOJIOTHYECKU IIeTIECO00pa3HOe OTHOIICHHWE K TMPUPOJE KaK MCTOYHHKY KU3HHM Ha 3emiie,
OCHOBE €€ CYIIECCTBOBAHMS, TOHMMAaHWE IIEHHOCTH 3J0OPOBOTO0 W O€30macHOro oOpasza KHU3HH,
OTBETCTBEHHOE OTHOIIIEHUE K COOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 3[I0POBBIO, OCO3ZHAHUE
IIEHHOCTH COOJIFOJICHUsI MPAaBHJI OE30IMaCHOTO IMOBEJEHUS MPU paboTe C BEHISCTBAMH, & TAK)KE B
CUTYaIHIX, YTPOXKAIOIINX 30POBBIO U KU3HH JIIOJICH;

CIIOCOOHOCTH TPUMEHSTh 3HAHWS, TOJydaeMbIe MTPU M3yYECHUU XUMUU, IS PEIICHUS 3ajad,
CBA3aHHBIX C OKPYKAIOIIEH IPUPOIHOM CPEAOH, 1J1sl OBBILIEHUSI YPOBHS 3KOJIOTMYECKOM KYIbTYpHI,
OCO3HaHUs TII00AILHOTO XapaKTepa 3KOJOTHYECKUX MPOoOIeM M MyTell UX pelIeHUs MOCPEICTBOM
METOJI0B XUMHH, IKOJIOTHUYECKOTO MBIIIUICHHS], YMEHUSI PYKOBOJICTBOBATHCSI UM B TI03HABATEILHOM,
KOMMYHUKATUBHOM U COIIMAJIbHOW MPAKTHUKE.

METAIIPEJIMETHBIE PE3YJIbTATBI

B cocraBe MerampenMeTHBIX pe3yNbTAaTOB BBIACIAIOT 3HAUYUMBIE i1 (HOPMHUPOBAHHUS
MHPOBO33PEHHUs OOIICHAYYHbIC TOHATHS (3aKOH, TCOPHS, NPHHIMUII, THUIOTE3a, (PaKT, CHUCTEMa,
MPOIIECC, IKCIEPUMEHT U IPYroe.), KOTOPhIE HCIOIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YYEOHBIX
MpeaMeTax M TMO3BOJISIOT Ha OCHOBE 3HAHUU U3 9TUX MPEIMETOB (OPMHUPOBATH MPEICTABICHHUE O
[[EJIOCTHOM HAy4YHOW KapTHHE MHpa, U YHHBEpcajbHble ydeOHble AeWcTBHs (TIO3HABATENbHBIC,
KOMMYHUKATUBHBIE, PETYISTUBHBIE), KOTOphIE OO0ecrneynBaoT (HOpMUPOBAHHUE TOTOBHOCTU K
CaMOCTOATEIbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHHUIO YU€OHOM eI TEIIbHOCTH.

Ilo3naBaTenbHBIE YHMBeEPCAIbHBIE YYeOHbIe N1eCTBUS

ba3oBble JJornyeckne 1eMCTBUSA:

YMEHUS UCTIOIB30BaTh MPUEMBI JIOTUYECKOTO MBIIIUICHHUS TP OCBOCHUH 3HAHUMN: pACKPHIBATH
CMBICII XUMUYECKUX TIOHATHH (BBIJCIATH UX XapaKTePHbIE MPU3HAKH, YCTAaHABIUBATH B3aUMOCBSI3H C
JPYTUMHU TOHSATHSMH), UCIOJIB30BATh MOHITUS TSI OOBSICHEHHUS OTAENBHBIX (DAaKTOB U SIBJICHHIA,
BBIOMpATh OCHOBAaHUS W KPUTEPUU TSI KiIaccU(PUKAIMM XUMUYECKUX BEIIECTB U XUMHUYECKHX
peakiuii, yCTaHaBIUBaTh MPUYMHHO-CIIEJCTBEHHBIE CBSI3M MEXIYy OObEKTaMU W3Yy4YEHUs, CTPOUTH
JIOTUYECKHE PacCyXJAeHUs (MHIAYKTHUBHBIE, ICIyKTUBHBIC, IO AaHAJIOTHH), JENaTh BBIBOIALI H
3aKJIIOYCHUS;

YMEHHE TPUMEHSATh B MpOLeCCe IMO3HAHUS MOHATHS (NMPEeIMETHbIE M METaNpeAMETHEIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJIENH, WCIOJIb3yeMble B XHMHH, TPEOOpPa3OBBIBATH IMIUPOKO
MPUMEHSEMbIE B XUMHH MOJICIbHBIC TPEICTABICHUS — XWMHYECKHI 3HaK (CHMBOJI JJIEMEHTA),
XuMHUeckas GopMyiia U ypaBHEHHE XUMHUECKOM PeaKkIu — P PEeIIeHUHN yueOHO-TT03HABATEIbHBIX
3a/1a4, ¢ y4€TOM 3THUX MOJIEIbHBIX MPEACTABICHUN BBISBIATH U XapaKT€PU30BATh CYIIECTBEHHBIE
MPU3HAKU U3YIaEMBIX 00bEKTOB — XUMUUYECKHUX BEIIECTB U XUMUUYECKHUX PEAKIIUH, BBISIBIIATH OOIINE
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3aKOHOMEPHOCTH, NPUYHUHHO-CJIEICTBEHHBIE CBSI3M M MPOTUBOPEYMS B H3ydaeMbIX MpoIleccax U
SIBIICHUSIX.

Ba3oBble ncciegoBaTebcKue 1elicTBUS:

YMEHHUE HCII0JIb30BaTh MOCTABJIEHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA TIO3HAHUS, a TaKKe
B KayecTBE OCHOBBI JUIsl (POPMHPOBAHUS TUIOTE3bI 1O MPOBEPKE MPABMIBHOCTH BBICKA3bIBAEMBIX
CYXKJICHUH;

npuoOpeTeHne OombiTa MO IUIAHUPOBAHUIO, OPTraHU3alMM W TPOBEACHUIO YYCHUYECKHUX
9KCIIEPUMEHTOB, YMEHUE HaOII0JaTh 3a XOAOM IIPOLECCa, CaMOCTOSTENIbHO IPOrHO3UPOBATh €ro
pe3ynbTat, (QopmMynupoBaTh OOOOLIEHHS M BBIBOABI MO peE3yJbTaTaM MPOBEAEHHOTO OIbITA,
UCCIIEIOBaHMs, COCTABIIATH OTUET O MPOJIEIaHHOM paboTe.

Pabora ¢ undopmanmeii:

yMEHHUE BBIOMpATh, aHATM3UPOBATH M MHTEPIPETHPOBATH MHPOPMAIIUIO PA3TUYHBIX BHJIOB U
dbopM mpencTaBiIeHUs, MOTYYaeMYI0 W3 Pa3HbIX HCTOUYHUKOB (HAYyYHO-TIOMYJSpHAs JUTEpaTypa
XUMHUYECKOTO COJIep KaHMsl, CIPaBOYHbIE MOCOOMs, pecypchl HTepHeTa), KpUTHUECKH OLIEHHUBATh
MPOTHBOPEUYNBYIO U HEJJOCTOBEPHYIO HH(POPMALIUIO;

YMEHHE MPHUMEHSTh Pa3JIMYHbIE METOABI U 3alpOoChl TPU MOMCKEe M 0TOOpe MHPOPMALUU U
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOJUMBIX ISl BHIMIOJHEHHS Y4eOHBIX U MO3HABATEIbHBIX 3a/1a4
OnpeAeNnEéHHOr0 THIA, NPUOOPETEHHE OMbITa B O0JACTH HUCHOJB30BaHUS HHMOPMALMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHH, OBJaJ€HHE KYJIbTypOW aKTHBHOTO HCIIOJIB30BAHMS PAa3IMYHBIX
MTOMCKOBBIX CHCTEM, CAMOCTOSITEIILHO BEIOMPATH ONTUMAIIbHYIO (OPMY IpEACTaBICHUS HH(OpMAIHN
Y WUTIOCTPUPOBATh pelllaeMble 3a7jaui HECIOKHBIMU CXEMaMH, AuarpaMMaMHu, APYTuMu GpopmMamMu
rpauK U UX KOMOMHAIUSIMU;

YMEHHME HCIIOJIb30BaTh M aHAJU3UPOBATh B IIpoliecce Y4eOHOM U MCCIeA0BATEIbCKOM
JeSTeTbHOCTH WH(POPMALIUIO O BIUSHUH MPOMBIIIICHHOCTH, CETLCKOTO X03sICTBA M TPAHCIIOPTA Ha
COCTOSIHHE OKPYKAIOLIEH TPUPOAHOU CPEIbI.

KoMMmyHuKaTHBHBIE YHHBepPcaIbHbIe YueOHbIe 1eliCTBHUS:

yMEHUS 3a7[aBaTh BOIPOCHI (B X0/1€ IUaJIoTa U (MJIK) AUCKYCCHH) TI0 CYIIIECTBY 00CYK1aeMOun
TeMBbI, JOPMYIUPOBATH CBOU MPEAJIOKESHNS OTHOCUTEIBHO BBITIOIHEHUS MPEIOKEHHON 33/1a4u;

YMEHHUSI TIPEJICTABIISITh MONyYE€HHBIE Pe3yJIbTaThl MO3HABATEIHHON IEATEIHHOCTH B YCTHBIX U
MMCBMEHHBIX TEKCTaX; JAeNaTh MPE3EHTAINIO PE3yIbTaTOB BHIMOTHEHHS XUMUYECKOTO AKCIIEPHUMEHTa
(J1abopaTopHOTO OMBITA, JTAOOPATOPHOW PAOOTHI MO MCCIEAOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO
MIPOEKTA);

yMEHHUSI y4eOHOro COTpYJHHUYECTBA CO CBEPCTHHKAMHM B COBMECTHOM IO3HABaTEIbHON M
HCCIIEI0BATENbCKON NEATEILHOCTH MPH PEIICHUN BO3HUKAIOIUX MTPO0JIeM Ha OCHOBE yuéTa 0OLIMX
MHTEPECOB U COTJacOBaHUs MO3ULUN (0OCYXIEHHs, OOMEH MHEHHSMH, «MO3TOBBIE IITYPMBI»,
KOOP/IMHAIIHSI COBMECTHBIX JCHCTBUH, ONpeielIeHHe KPUTEPUEB 110 OIIEHKE KayecTBa BHIMIOJIHEHHON
paloThI U ApyTHE).

PeryisiTuBHbIE YHHBepPCAJIbHbIE YUeOHbIEe AeiicTBHUS:

YMEHHE CaMOCTOSITEIEHO OIPEIENATh IENN IeSTeIbHOCTH, TUIAHUPOBATh, OCYIIECTBIISTH,
KOHTPOJIMPOBATH U MPH HEOOXOJMMOCTH KOPPEKTHPOBATH CBOIO JACATEIBHOCTD, BRIOMPATh HaNOOIEe
3¢ deKTUBHBIE CIIOCOOBI PelIeHUs YUeOHbBIX U TO3HABATENBHBIX 33a4, CAMOCTOSITEIbHO COCTABIATh
WM KOPPEKTHUPOBATh MPEAJIOKECHHBIN alrOpUTM JIEHCTBUI MpH BHINOJHEHUH 3a/laHUN C Y4ETOM
MOJTyYeHHUsT HOBBIX 3HAHWHA 00 HM3y4aeMbIX OOBEKTaX — BEIIECTBAX W PEAKIHSX, OIEHHBAThH
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COOTBETCTBHE IOIYYEHHOI'O PE3yJIbTaTa 3asiBJICHHOM 1I€JIM, YMEHUE UCII0Ib30BaTh U aHAIU3UPOBATh
KOHTEKCTBI, IIPEJIaracMble B yCIOBUU 33IaHUMN.
INPEJIMETHBIE PE3YJIBTATbBI

B cocraBe mpenMeTHBIX pe3ylIbTaTOB IO OCBOGHHUIO O0S3aTEIBHOTO  COZIEpIKaHUS,
YCTQHOBJIEHHOTO JITaHHOM  (enepanbHOl  paboueil  mporpamMMoil, BBIJENSAIOT: OCBOEHHBIE
00yYaroIMMUCS HayuyHbl€ 3HAHUS, YMEHUS U CIIOCOObI IeHCTBHM, criennduieckue s npeAMeTHON
obmactu «XUMHS», BUIBI JESITEIBHOCTH IO IOJYYECHHIO HOBOTO 3HAHUS, €r0 WHTEpPIpPETAIHH,
peoOpa3oBaHUIO U MPUMEHEHHIO B Pa3IMYHBIX YUCOHBIX M HOBBIX CUTYAIHX.

K koHmy oOydeHuss B 8 kJiacce IpeaMeTHble pe3yibTaTbl Ha 0a30BOM YPOBHE JOJIKHBI

OTpakaTb C()OPMUPOBAHHOCTD y O0YUAIOIIUXCSl YMEHUI:

® PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHMX IIOHATHH: aTOM, MOJEKYJa, XUMHYECKHU
AJIEMEHT, IIPOCTOE BEIIECTBO, CI0KHOE BELIECTBO, CMECh (OAHOPOJHAS U HEOJHOPOAHAs),
BAJICHTHOCTh, OTHOCUTEJIbHAS aTOMHAas M MOJIEKYJIIpHAas Macca, KOJWYECTBO BELIECTBA,
MOJIb, MOJISIPHAsl Macca, MacCoBast JOJIsl XUMUYECKOT'0 AJIEMEHTA B COEIMHEHNH, MOJISIPHBIN
00BEM, OKCHUJL, KUCIIOTA, OCHOBAHUE, COJIb, JJIEKTPOOTPULIATENILHOCTh, CTENEHb OKUCIICHUS,
XUMHAYECKass peakuus, KIacCHpUKAIUi peakuuil: peakluu COSAMHEHHs, pPEaKIuu
pa3oKeHusl, peakliuy 3aMEeLICHHs], peakluu 0OMeHa, IK30- U 3HJ0TEPMHUYECKHUE peaKiuy,
TEIUI0OBOU 3P EKT peakuuu, sIpo aToMa, JIEKTPOHHBIN CJI0H aToma, aTOMHas OpOUTalb,
paaMyc aroma, XMMUYeCKasi CBsI3b, IIOJIIPHAsl U HENOJIIpHAsl KOBAJICHTHAs CBS3b, HOHHAs
CBSI3b, MOH, KaTHOH, AaHUOH, pacTBOp, MaccoBas JOJs BellecTBa (IIPOLEHTHAs
KOHLIEHTpALKs1) B pacTBOPE;

® MJUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XMMMUYECKHUX IIOHATUH M NIPHUMEHATH 3TH
ITOHATHUS IIPU ONMCAHUY BELIECTB U UX IIPEBPALCHUN;

® JCIIOJI30BATh XMMUYECKYIO CUMBOJIMKY JJIsl COCTaBJIEHUS (POPMYIT BEIIECTB U YPAaBHEHUM
XUMHYECKUX PEAKIINI;

® ONpenensiTh BaJICHTHOCTb AaTOMOB DJJEMEHTOB B OHHApHBIX COEJAMHEHUSX, CTENEHb
OKHUCJIGHHS DJJIEMEHTOB B OWHApHBIX COEAUHEHMSIX, TPUHAIIEKHOCTh BEIIECTB K
OIpeIeIEHHOMY KJ1acCy COeMHEHUH 1Mo (GopMyiaM, BUJI XUMUUYECKON CBSI3H (KOBaJICHTHAsS
Y MOHHAsl) B HEOPraHUYECKUX COEAMHEHUSX;

e packpbiBath cMmbica llepuonnueckoro 3axkona JI. M. MenneneeBa: N€MOHCTPUPOBATH
ITIOHUMAaHHE IEPUOANYECKON 3aBHCHUMOCTH CBOWCTB XHMMHMYECKUX DJJIEMEHTOB OT HX
nonoxeHnns B Ilepuonnueckoil cucTeMe, 3aKOHOB COXPAaHEHMS MAacChl BELIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHMsI, 3aKOHa ABOTapo;

® ONUCHIBATH U XapaKTepHu30BaTh Ta0IMUHYIO hopMy [leproanueckoii cucTeMbl XUMUYECKUX
9JIEMEHTOB: pa3iuyaTh MOHATUS «TJaBHas moxarpymmna (A-rpymma)» M «1100odHas
noxrpymnna (b-rpynmna)», manslie u 60bIIMEe TEPUO/IbI, COOTHOCUTH 0003HAYEHH S, KOTOPBIE
umerorcs B Tabmuue «llepuonnueckas cucremMa xuMmuyeckux oanementoB [JI. U
MeHngeneeBa» € YHUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHMS AaTOMOB XMMHYECKHX
9JIEMEHTOB (COCTaB M 3apsij A1pa, o0Ilee YMCIIO JIEKTPOHOB U pacHpesesieHHe UX T10
3JIEKTPOHHBIM CIIOSIM);

e KJjaccu(UIUpPOBaTh XMMHYECKHE DSJIEMEHTHI, HEOPraHWYEeCKHE BEIECTBa, XUMUYECKHE
peakuuu (MO 4YHMCIYy M COCTaBY YYacTBYIOIIMX B pEaKLUUU BEIIECTB, IO TEIJIOBOMY

dbdexry);



16

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XHMHYECKHE CBOMCTBA BEIIECTB Pa3IHMYHBIX
KJIAaCCOB,  TMOATBEpKAash  OMNHMCAaHME  MpPUMEpPaMHU  MOJEKYJISPHBIX  YpaBHEHHI
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIUii;

MIPOTrHO3UPOBATh CBOWMCTBA BEUIECTB B 3aBUCHMOCTH OT HMX KayeCTBEHHOI'O COCTaBa,
BO3MOXXHOCTH MPOTEKAHHI XUMUYECKUX MTPEBPALICHUI B PA3JIUYHBIX YCIOBUSIX;
BBIUUCIISATH OTHOCUTEIbHYIO MOJIEKYJISAPHYIO U MOJISIPHYIO MacChl BEIIECTB, MAacCOBYIO
JOJTI0 XUMHUYECKOTO 3JIEMEHTa 10 (opMysie COCTUHEHHUs, MACCOBYIO JIOJIO BEIIECTBA B
pacTBOpE, MPOBOJUTH PACUETHI [0 YPABHEHHUIO XUMHUUECKON PEAKIIUY;

MIPUMEHSTh OCHOBHBIC ONEpPALlMUd MBICIUTENBHON JEATENIbHOCTH — aHallu3 W CHHTE3,
CpaBHEHHE, 0000IIeHHEe, CUCTEMAaTH3alHMI0, KIACCH(PHUKAINIO, BBIABICHHE NPUYUHHO-
-CIIEAICTBEHHBIX CBf3€M — Ui M3y4eHHUs CBOWCTB BEIIECTB M XUMHUYECKHX PEaKIIMiA,
€CTECTBEHHO-HAYYHbIE METOJbl MO3HAHUS — HAONIO/EHUE, U3MEPEHHUE, MOJICIUPOBaHHE,
9KCIIEPUMEHT (peabHbI U MBICIICHHBIN);

clieoBaTh  MpaBWJIaM  TIOJIb30BAaHUS  XHUMHUYECKOM TOCYJ0oM U  J1abopaTOpHBIM
00OpyIOBaHUEM, a TaK)Ke MNpaBUiIaM OOpalIeHHs C BEIIECTBAMH B COOTBETCTBHU C
WHCTPYKIHSMH IO BBIIOJTHEHUIO JaO0OPATOPHBIX XMMHYECKHX OIBITOB IO MOJYYECHUIO U
coOMpaHuIo ra3000pa3HbIX BEUIECTB (BOIOPOAA U KUCIOPOA), IPUTOTOBIEHUIO PACTBOPOB
C omnpene’aéHHON MacCOBOM J10Jiel pacTBOPEHHOTO BEIIECTBA, TUIAHUPOBATH U MPOBOJIUTH
XUMHAYECKHE OKCIEPUMEHTHI 110 pACIO3HABAHHIO PACTBOPOB INEIOYEH U KHUCIOT C
MTOMOIIIBIO0 UHAUKATOPOB (JTakMyc, (eHOoN(TaTICHH, METHIOPAHK U IPYTHE).

K kxoHny oOydyenuss B 9 kjacce mpeIMeTHbIE pe3ylbTaThl Ha 0a30BOM YpPOBHE JOJKHBI
OTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOLIUXCSI YMEHHI:

pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX IOHATUNA: XUMHUYECKUU D3JIEMEHT, aTOM,
MOJIEKYJIa, UOH, KaTUOH, aHUOH, IPOCTOE BEILECTBO, CIOKHOE BELIECTBO, BAJIEHTHOCTD,
ANEKTPOOTPHULATEILHOCTD, CTETIEHb OKUCICHHSI, XUMUUECKasl peaKius, XUMUYeCKas CBS3b,
TEIUIOBOM 3(QQEeKT peakuuu, MOJib, MOJSIPHbII O00BEM, pPACTBOP, AJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI,  AJIEKTPOJIUTHYECKAss JUCCOLMALUS, peaklud HMOHHOro oOMeHa,
KaTalnu3aTtop, XHMMHUYECKOE paBHOBeCHe, OOpaTHMble U HeoOpaTUMble pEaKIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKLIUU, OKUCIUTENb, BOCCTAHOBUTENb, OKUCIICHUE U
BOCCTAHOBJICHHE, aJUIOTPONUs, aM(POTEPHOCTh, XMMUYECKasi CBSI3b (KOBAJICHTHAs, MOHHAS,
MeTaJuIn4ecKas), KpUCTaIMUyecKas pemeéTka, KOppo3usi METaluIoOB, CILIaBbl, CKOPOCTh
XUMHMUYECKOHN peaklMy, IpeenbHo gonyctuMas konuenTpanus [IJIK Bemectsa;
WUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKMX IOHATHMM W TNPUMEHATH 3TU
MIOHSATHS IIPH ONMCAHUU BEILIECTB U UX IIPEBPALCHUN;

HCIOJIb30BaTh XMMUYECKYIO0 CUMBOJIMKY Ul COCTaBJICHUs (DOPMYJT BEIIECTB U ypaBHEHU I
XUMHYECKUX PEAKIIUIL;

OIIPEAEIATh BAJIEHTHOCTb U CTENEHb OKUCIIEHNS XMMHUYECKUX 3JIEMEHTOB B COSAMHEHMSIX
Pa3IMYHOIO COCTaBa, MPUHAAIEKHOCTh BELIECTB K OMPe/IeIEHHOMY KJIacCy COeIMHEHUH Mo
dbopmynaM, BHUJ XHUMHYECKOW CBsI3W (KOBaJeHTHAs, WOHHAs, MeTaJuIMuecKas) B
HEOPTraHMYECKUX COCIMHEHMSIX, 3aps/]l HOHA M0 XUMHUYECKOH (popMyrie, XapakTep cpesibl B
BOJHBIX PpAacTBOpax HEOPraHWYECKUX COEAUHEHHMM, TUI KPUCTAIUIMYECKOM pPEIETKU
KOHKPETHOTO BEIECTBA;

packpsiBaTh cMbIci [lepnonnueckoro 3akona J{. . MenaeneeBa u 1eMOHCTPUPOBATDH €T0
MMOHMMAaHUE: ONUCHIBATh U XapaKTepu3oBaTh Ta0IHuHy0 popmy Ilepuonnueckoit cuctembl
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XUMHUYECKHUX OJJIEMEHTOB: pa3jMyaTh MOHATUA «rjaBHas mnoarpymnmna (A-rpymnma)» u
«mobounass moxarpynmna (b-rpymma)», Mamsle W OONBIINE TEPHOJIBI, COOTHOCHUTH
0003HAaYeHHs, KOTOPbIE HMEIOTCS B MEPHOAMYECKOW Tabiuie, C YUCIOBBIMHU
XapaKTepUCTUKAMU CTPOEHHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsj sjpa,
olmiee 4uciIo 3JEKTPOHOB M paclpelielieHHe UX IO DJEKTPOHHBIM CJOSIM), OOBSCHATH
o0uirie 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB 3JIEMEHTOB M UX COSAMHEHUI B IMpenesax
MaJibIX IIEPUOJIOB U INIABHBIX MOATPYII C YYETOM CTPOEHMSI UX aTOMOB;
KJIacCU(UIUPOBATh XMMUYECKUE DJIEMEHTHI, HEOPraHMUECKHUE BEIIECTBAa, XMUMHUYECKUE
peaxiuH (1o YMCITy M COCTaBy YYaCTBYIOIIUX B PEAKIIMHU BEIIECTB, MO TEIJIOBOMY YD DEKTy,
110 U3MEHEHHIO CTETIeHEN OKUCIICHUSI XUMUYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIUE U CTICHU(PHUECKUE XUMUIECKUE CBOWCTBA MPOCTHIX
U CIIOKHBIX BEIIECTB, MOATBEPXkAas OMHCAHWE MPUMEPAMU MOJEKYJISIPHBIX U MOHHBIX
ypaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUH;

COCTaBJISITh YPABHEHUS AJICKTPOJIUTUYECKONW JMCCOIMAIMM KUCIIOT, LIETOYe U COJEeH,
MOJIHBIE U COKpAIll€HHBbIE ypaBHEHHUS peakUuid MOHHOTO OOMEHa, YpaBHEHUS DPEaKIIHiA,
MOATBEPKIAIOIIUX CYHIECTBOBAHUE IN€HETUUECKOM CBSI3U MEXAY BELIECTBAMH Pa3IMUHbIX
KJIACCOB;

pacKpbiBaTh CYIIHOCTb OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMUM IOCPEICTBOM
COCTaBJICHHS 3JIEKTPOHHOTO OajaHca ITUX PeaKIuii;

IIPOrHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCUMOCTH OT HX CTPOEHHUS, BO3MOXHOCTHU
MPOTEKAHUS XUMHUECKUX MPEBPAICHU B Pa3INYHBIX YCIOBUSAX;

BBIUUCIISATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MaccChl BEIIECTB, MacCOBYIO
JIOJII0 XMMHUYECKOTO 3JIeMeHTa 1o ¢GopMylie COeTUHEHUS, MACCOBYIO JIOJIIO BEIECTBA B
pacTBope, MPOBOANUTH PACUETHI IO YPAaBHEHUIO XMMUYECKON peakiuy;

coOmogaTh MpaBWjia  TOJb30BAaHUS  XUMHYECKOM mocymnoil u  1abopaTOpHBIM
o0opynoBaHuEM, a TakKe IMpaBUia OOpaIlIEHUS C BELIECTBAMH B COOTBETCTBHM C
MHCTPYKLUHUSMHU T10 BBIIOJHEHHUIO Ja00paTOPHBIX XUMHUYECKUX ONBITOB MO MOJYyYEHHUIO U
coOMpaHuIo ra3000pa3HBIX BEIIECTB (aMMHaKa M YTJIEKUCIIOTO rasa);

MIPOBOANTh PEAKIUH, MOJTBEPXKJAIOLINE KAaueCTBEHHBIM COCTAaB PA3JIMYHBIX BEILIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOPHU -, OpPOMUI-, HOAU[-, KapOoHaT-, pocdar-, cumkar-
, cynb(daT-, TMIPOKCUA-MOHBI, KATUOHBl aMMOHMS M HOHBI M3YYEHHBIX METaJJIOB,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPraHUUYECKUX BEILIECTB;

NPUMEHSATh OCHOBHBIE OIEpallMM MBICIUTEIBHOW AEATENbHOCTH — aHAJIU3 M CHHTE3,
CpaBHEHHUE, 0000IIeHNEe, CUCTEMATHU3AIINIO, BBISBIEHUE MPUYNHHO-CIIEICTBEHHBIX CBSI3EH
— JUIsl UI3YYEHHUS CBOMCTB BELIECTB U XUMUYECKUX PEAKIIN, €CTECTBEHHO-HAYYHbIE METO/IbI
MO3HAaHUS — HaONIOJIeHHe, W3MEpPEeHUe, MOJAEIHPOBAHUE, SKCIEPUMEHT (pealbHBId U
MBICJICHHBIN ).
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TEMATHYECKOE INTAHUPOBAHHUE

8 KUIACC
Koun4vecTBO 4acoB DJIeKTPOHHbIE
Ne HaumMmeHoBaHue
(undposbie)
n/  pasgenoB u TeM Bcer Konrpoasn — IIpaktuyeck
oOpa3oBaTe/ibHbIE
I nmporpaMmMabl 0 ble padoThI ue padboThbl
pecypcbl
Paznea 1. [lepBoHayaibHble XUMHYECKHE TIOHATHS
Xumus —
0
1.1 . 0 2 https://m.edsoo.ru/7f418
H IMPAKTHYCCKOU
37c
JIeITEIIbHOCTH
yesloBeKa
Bemectsa u bubnmmoreka HOK
1.2 XHUMHYECKHUE 15 1 0 https://m.edsoo.ru/7f418
peakiuu 37c

Hroro no pasneny

20

Pazjen 2. BaxkHeiime npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB

E;zi}(;x.o bubGnuoreka LIOK
2.1 pOxL. 6 0 0 https://m.edsoo.ru/7f418
IMoustue 00
37c
OKCHOAX
Bonopon. bubnnoreka [HOK
2.2 ITousTne o 8 0 1 https://m.edsoo0.ru/7f418
KHUCJIOTaX U COJISIX 37c
Bona. PactBopsl. bubnuoteka [HOK
2.3 ITousaTue o6 b5 1 1 https://m.edso0.ru/7f418
OCHOBAHMSIX 37c
KOJ;:;}(:;LE BubnmnoTexa LIOK
2.4 11 1 1 https://m.edso0.ru/7f418
HEOPTaHUYECKUX
. 37c
COEeIUHEHUI
Hroro no paszneny 30

Pasznean 3. Ilepuoanueckuii 3akoH u [lepuoanyeckasi cucrema XuMudeckux djaementon /1. U.

Menneieena.

Crpoenue

aTOMOB.

BOCCTAHOBUTC/IbHBIC PCAKITUH

XuMmuuyeckas

CBH3b.

OKHUCIUTEIBLHO -



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
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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Ilepuonnueckuii
3aK0H u
Heproziieckas bubnuoreka [HOK
3.1 cuetema 7 https://m.edsoo.ru/7f418
XUMHUYECKHUX 37¢
snemeHntoB J[. U. -
Meunpene-eBa.
CrpoeHue aToma
XumMmudeckas
CBSI3b. bubnuoreka LHOK
3.2 OKHCIUTENIEHO- 8 https://m.edsoo.ru/7f418
BOCCTAaHOBUTEJIbH 37c
BIC PEAKITUHI
bubnuoreka [HOK
HWtoro 1o pazaeny 15 https://m.edso0.ru/7f418
37c
bubnnoreka HOK
PesepBHOe Bpemst 3 https://m.edsoo.ru/7f418
37c
OBIIEE
KOJIMYECTBO 68
YACOB 11O

I[TPOT'PAMME



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
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9 KJIACC

31eMeHTOB  VA-

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne | HaummeHoBaHmue
n/ pazaeqoB u TeM  Bcecer  KoHTpoJubH IIpakTHyeck f)lél:):)fooBBalezJ)Ibnme
n NPOrpamMMmsl 0 bie padoThI ue padoThl
pecypchl
Pa3znes 1. BemecTBo 1 XUuMH4YeCcKHe peakuuu
IloBropenue u
erIy6JzeHHe bubnuorexa LHOK
1.1 SHAtH 5 1 0 https://m.edsoo.ru/7f41a
OCHOBHBIX 636
pazzenoB Kypca 8 -
Kjiacca
Ocrorie bubnuoreka HOK
1.2 SAKOTOMEPHOCTH 0 0 https://m.edsoo.ru/7f41a
XUMHUYECKHUX 636
peakuuii -
DNEKTPOUTHYEC
z:::counaum{. bubnuoreka [HOK
1.3 8 1 1 https://m.edsoo.ru/7f41a
XHUMUYECKHE 636
peakuuu B
pacTBopax
Hroro no pazneny 17
Pasznea 2. Hemerananl 1 HX coeINHEHUS
O61mmas
Xapaitepetiia bubnmnoreka [HOK
2.1 XIMITACCIHX 4 0 1 https://m.edsoo.ru/7f41a
aneMeHToB VIIA- 636
TPYIIIBIL. -
I'anorensl
O61mmas
Xapaitepretiia bubnuoteka [HOK
2.2 XIMHTACCIX 6 0 0 https://m.edsoo.ru/7f41a
aneMeHToB VIA- 636
rpynnsl. Cepa u —
€€ CoOeIMHEeHUS
Obuas bubnuorexa [HOK
2.3 XapaKtepucTiia 7 0 1 https://m.edsoo.ru/7f41a
XUMHYECKUX

636



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
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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rpynmnel.  A30T,
dbochop wm mx

COCIMHCHHS
Oo6mas
XapaKTEPUCTHKA
XUMHUYECKHUX bubnuoreka HOK
2.4 sanementoB IVA- 8 2 https://m.edsoo.ru/7f41a
TPYIIBL. YTIIepoa 636
U KPEMHHUH U HX
COCIMHEHUS
Utoro no pazneny 25
Paznen 3. Merajuuibl U MX COeIMHEHMSI
OO6mume cBoiicTBa bubmmotexa LOK
3.1 4 0 https://m.edsoo.ru/7f41a
METaJIJIOB 636
Baxnetimue bubmmoreka [HOK
3.2 MeTalibl ¥ ux 16 2 https://m.edsoo.ru/7f41a
COEIMHEHHUS 636
Utoro no pazneny 20
Paznen 4. Xumus u okpyxaiomas cpeaa
BemecTtBa u bubnuorexa [HOK
4.1 MaTepHabl B 3 0 https://m.edsoo.ru/7f41a
JKW3HU YeJIoBeKa 636
Wroro mo pazneny 3
bubnuoreka HOK
Pe3epBHOE Bpems 3 0 https://m.edsoo.ru/7f41a
636
OBUIEE
KOJIMYECTBO 68 7
YACOB I10
ITPOI'PAMME



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
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O TIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI VI YHEHUKA

» Xumusi, 8 kimacc/ I'abpuensu O.C., OctpoymoB WU.I"., Cnaakos C.A., AKIIMOHEpHOE OOIIECTBO
«M3narenbcTBO «lIpocBemenune»

* Xumus, 9 knacc/ 'abpuensua O.C., OctpoymoB WN.I"., CnaakoB C.A., AKIIMOHEpHOE OOIIECTBO
«M3narenbcTBO «lIpocBeenue»

Tabmuupl: [Tepuonnueckas cucrema xumudeckux saemeHToB J1. M. Menneneesa, Tabnuia

PaCcTBOPUMOCTH, SHGKTpOXI/IMI/I‘IeCKI/Iﬁ PO HAIIPSPKCHHA METAJLJIOB

METOAUYECKHUE MATEPHUAJIbBI 1JISA YUUTEJIA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30Bblii-ypoBeHb.- Peann3arisi-

tpeboBanuii-OI"OC-ocHOBHOT0-00111eT0-00pa3oBanus.-MeTonnyeckoe-mocooune-mis-yaurens.pdf

IHUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/



