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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1o XMMUM Ha YpOBHE OCHOBHOT'O 00111er0 00pa30BaHus COCTaBIEHA
Ha OCHOBE TpEOOBAHMI K pe3yJlbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTelbHOU
IIpOrpaMMbl OCHOBHOTO o0uiero odpaszoBanus, npeacrtaBieHHsix B @PI'OC OO0, a
TaKk’kK€ Ha OCHOBe (enepanbHO paboyed NporpaMMbl BOCHUTAHUS M C Y4ETOM
KOHLEMIMK MpenojaBaHusi ydyeOHOro mnpeaMera «XuMus» B 00pa30BaTEIbHBIX
opranuzanusax Poccuiickon @enepanuu.

[Iporpamma mo xumMuu Aa€T MOpeACTaBIeHUE O LENsAX, oOIlel crpaTeruu
oOy4deHHMsI, BOCIUTAHUS U Pa3BUTUA 00yYalOUIMXCS CPEJCTBAMHU YUEOHOro IMpeIMeTa,
YCTaHABIMBAET  00s3aTeIbHOE MPEJAMETHOE  COJEepKaHHe, IMpeaycCMaTpuBaeT
pacnpelielieHue ero Mo KijaccaM M CTPYKTYpUpOBaHHE IO pasjeiaM M TeMaM
OporpaMMbl 1O  XMMHH, OINpEAENseT KOJUYECTBEHHbIE U  KAaueCTBEHHbIE
XapaKTepUCTUKHU COAEPKaHUS, PEKOMEHIYEeMYIO IOCJIEI0BATEIbHOCTh H3yUYEHUs
XUMHH C YYETOM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JOTUKU y4eOHOTO
nporecca, BO3PACTHBIX OCOOEHHOCTEW OO0y4aroluXcs, OINpEAeNsieT BO3MOKHOCTHU
npeaMeTa Ui peaju3aluu TpeOOBaHMHM K pe3ylbTaTaM OCBOEHHUS OCHOBHOIA
o0pa30BaTeIbHON MPOTrpaMMBbl HA YPOBHE OCHOBHOT'O OOILEr0 0Opa30BaHUs, a TaKXKe
TpeGoBaHMI K pe3yibTaTaM OOy4eHHs XMMHMH Ha YpOBHE ILieJiel U3ydyeHUsl IpeMeTa
U OCHOBHBIX BHJIOB Y4YEOHO-IIO3HABATENIbHOM JEATENIBHOCTH OO0YyYaroIerocst Io
OCBOEHHIO YUYEOHOI'O COJIEPKaHUSI.

3HaHWE XHUMHUU CIYXHUT OCHOBOM i (OpPMHUPOBAHHUS MHPOBO33PEHUS
00yy4arouerocsi, ero NpeCTaBIeHUN 0 MaTepUAIbHOM €IMHCTBE MUPA, BAKHYIO POJIb
UrparoT GopMUpyeMble XUMHUEH MPeICTaBICHHs O B3aUMONPEBPAILEHUAX SHEPTUN U
00 DBOJIOIMHU BEHIECTB B NPHUPOJE, O MYTIX peHieHdus TI00albHBIX MIPoOIeM
YCTOWYMBOTO PA3BUTHUSL YEJIOBEUECTBA — CHIPhEBOM, DYHEPreTUUYECKOW, MHUILECBOU U
HKOJIOTUYECKOM 0€30MacHOCTH, MPOOIIeM 31paBOOXPAHEHUS.

N3ydyenne xumuu:

CHOCOOCTBYET peanu3aiii BO3MOXHOCTEH Il CaMOPa3BUTHSI U (POPMUPOBAHUS
KyJbTYpPbI INYHOCTH, €€ 0011el 1 PyHKINOHAIBHOW IPaMOTHOCTH;

BHOCUT BKJaJ B ()OPMHUPOBAHUE MBIIIJIEHUS W TBOPYECKUX CIIOCOOHOCTEH
OOyJarouIuxcs, HAaBBIKOB HMX  CaMOCTOSATENbHONM  y4eOHOW  JIeATEIbHOCTH,
SKCIIEPUMEHTAIBHBIX M  HCCIEAOBATEIbCKUX YMEHHMH, HEOOXOJMMBIX Kak B
MOBCETHEBHOM JKM3HHU, TaK U B MPOPECCHOHATBHON 1eATeIbHOCTH;

3HAKOMHUT CO CHEHM(PUKONA HAYYHOTO MBILUICHMS, 3aKIaJblBA€T OCHOBBI
LEJIOCTHOTO B3IVI/1a HA €IMHCTBO NMPHUPOJBI U YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM
3TanoM B (JOPMUPOBAHUU €CTECTBEHHO--HAYYHOU IPAMOTHOCTH 00 Yy4YarOIINXCS;



crocoOcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-HAYYHBIM 3HAHUSIM, K MPUPOJE, K YEITOBEKY, BHOCUT CBOM BKJIAJ B DKOJOTMYECKOE
oOpa3zoBaHue 00YyUaOIINXCS.

JlanHble HampaBieHUsT B OOYYEHHMM XUMHH OOECHEUYMBAIOTCA CIEeUUPUKON
colepkaHusi ~ y4eOHOro  mIpeaMera,  KOTOPbIM  SIBIsSIETCS  NEeAaroruuyecku
aJanTUPOBAaHHBIM OTpakeHHEM 0a30BOM HAyKHM XMMHUHU Ha OIpPEAENIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOrO 00I1Iero oOpa3oBaHHsS OPUEHTHUPOBAH Ha
OCBOCHHE OOYYarOIIUMUCS CHUCTEMbl TEPBOHAYAIBHBIX TOHSATUNA XHMHUHU, OCHOB
HEOPraHMYEeCKOM XUMHUM U  HEKOTOPBIX  OTIENbHBIX 3HAYUMBIX  TOHSITUN
OPraHN4YeCKON XHUMUH.

Crpyktypa cojaepkKaHusl MpOrpaMMbl O XUMHUHM CPOPMHpPOBaHAa Ha OCHOBE
CUCTEMHOIro mnoaxona K €€ mn3ydeHuto. ColepaHuE€ CKIIAJIBIBAETCS U3 CUCTEMBI
MNOHATHI O XMUMHYECKOM DJIEMEHTE M BEIIECTBE U CUCTEMbI MOHATUH O XUMHYECKOU
peakiuu. OO0e O3THU  CHUCTEMBI CTPYKTYpPHO OpPraHU30BaHbl 1O MPUHIUIY
NOCJIEIOBATENIBHOTO PA3BUTHSl 3HAHUN HAa OCHOBE TEOPETUUYECKHUX MPENICTABICHUMN
Pa3HOro YpOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHUs KaK OCHOBBI BCETO €CTECTBO3HAHUS;

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

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBA3H;

— IpeJICTaBIeHUMN 00 IIMEKTPOIUTHUECKON AMCCOLMALIMY BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHHUS  PAcCMATPUBAIOTCA HA  OCHOBE  OMIIMPUYECKH
MOJIYYEHHBIX M OCMBICICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJIHOTO
YPOBHS K JAPYrOMY, BBITIONHAS (YHKIUU OOBSICHEHUSI U MPOTHO3UPOBAHUSI CBOWCTB,
CTPOCHHSI U BO3MOKHOCTEH MPAKTUYECKOI'O MPUMEHEHUS U IMOIYYEHHUS H3y4aeMbIX
BEILIECTB.

OcBoeHHMe  mporpaMMbl 10  XUMHH  CIOCOOCTBYyeT  (pOpMHPOBAHUIO
MPEJICTABICHUS] O XUMHUYECKOW COCTABIIAIONIEH HAYYHOM KapTUHBI MUpa B JIOTUKE €€
CUCTEMHOM IPUPOABI, LIEHHOCTHOIO OTHOLICHUS K HAyYHOMY 3HAHUIO U METOJaM
MMO3HAHUS B HayKe. M3yueHue XuMHUM IPOUCXOIUT C MPUBJICUCHUEM 3HAHUW U3 paHee
M3YYEHHBIX YU€OHBIX TpeaMeToB: «Okpyxatonuii Mupy, «buonorus. 5-7 kimacce» u
«®Dusnka. 7 Kaacey.

[Tpu n3ydeHnn XUMUM MPOUCXOAUT HOPMHUPOBAHNE 3HAHUN OCHOB XUMUYECKOMN
HayKH Kak 00JIaCTM COBPEMEHHOI0 €CTECTBO3HAHUS, MPAKTUYECKOW NEeATeIbHOCTH
YeJoBeKa M KaK OJAHOTO M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYphl. 3ajada y4eOHOro
MpeaIMeTa COCTOUT B (JOPMUPOBAHUU CUCTEMBI XUMUUYECKUX 3HAHUN — BaKHEHIITUX
($akToOB, OHATHI, 3aKOHOB W TEOPETUYECCKUX IMOJOKEHUHN, JOCTYIMHBIX 0000IIEHUH
MHPOBO33PEHUYECKOTO XapaKTepa, A3blka HAyKH, B MPUOOIIEHUU K HAYYHBIM METOIaM
MO3HAHUS TMPU W3YUYECHUM BEIIECTB M XUMHUYECKUX peakiui, B (GOPMUPOBAHUU U
Pa3BUTHHU MO3HABATENbHBIX YMEHUN U UX MIPUMEHEHHH B y4eOHO-TIO3HABATEIbHOU U



y4eOHO-HMCCIIEIOBATENbCKOM  JESITEIbBHOCTH, OCBOGHHMU TMpaBui  0€30MacHOI0
oOpalieHus ¢ BEIIeCTBAMHU B IOBCEHEBHOM JKU3HM.

[Ipy HM3yyeHUH XMMHHM Ha yYpOBHE OCHOBHOI'O OOIEro 0Opa3OBaHMs BAKHOE
3HaYEHUE MPUOOPENIN TaKUe 1NN, KaK:

— (opMHUpOBaHHE MHTEJUIEKTYyaJIbHO pPa3BUTOM JMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUUYECTBY, CAMOCTOSITEIBHOMY NPHUHSITHIO PpELIECHUH,
CIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM >KU3HU;

— HaAIPaBJICHHOCTh 00YUYEHHUsI HA CUCTEMATHYECKOE MPUOOILEHNE 00y YatouIuXcs
K CaMOCTOSTENIbHOIN MO3HABATENIbHON JESTENIbHOCTH, HAYYHBIM METOJIaM IMO3HAHUS,
(GOpMUPYIOIIMM MOTHUBALIMIO U Pa3BUTHE CITIOCOOHOCTEHN K XUMHUH;

— o0ecreyeHne YCIOBHH, CIOCOOCTBYIOMIMX MPUOOPETEHUIO 00yYarouuMuUcCs
OMbITAa PA3HOOOpPA3HOW JESATENBHOCTH, MO3HAHUS U CAMOIO3HAHUS, KIHOYEBBIX
HaBBIKOB (KITIOYEBBIX KOMIICTCHIINI), HMMEIOIINX YHUBEPCAIbHOE 3HAUCHUE IS
Pa3IMYHBIX BUAOB JESATEILHOCTH;

— ¢QopmupoBanue o0meld (GYHKIMOHAIBHOM W  €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM YHUCJIC YMEHUI OOBSCHATH U OIICHUBATH SIBJICHUS OKPYKAIOIIETO
MUpa, UCTIOIL3YS 3HAHKS U OIIBIT, TTOJyYCHHBIC TPU U3YYCHUH XUMHH, IIPUMEHSTD HX
IpU pelIeHUH NpooJieM B MOBCETHEBHON KU3HU U TPYJIOBOM ESITEIIbHOCTH;

— ¢opMHpoBaHUE Yy 00yYAIONIUXCSI TYMAHUCTUYECKUX OTHOIICHHUM, MTOHUMAHUS
[IEHHOCTH XMMHYECKUX 3HAHUM JUIsl BBIPAOOTKM 3KOJIOTMYECKH IEJIecCO00pa3HOro
NOBe/IeHHsI B OBITY U TPYAOBOM JESITEIILHOCTH B IIEJIIX COXPAHEHUS CBOETO 3/10POBBS
Y OKPYKaroIIEed IPUPOJHOU CPELBI;

— pa3BUTHE MOTHBAallUM K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOIIO U
CaMOBOCTIMTAHHIO HA OCHOBE YCBOCHHS OOIIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH
K OCO3HAaHHOMY BBIOOPY NMPOdHIIS ¥ HAIIPABICHHOCTH JAaTbHEHIIIEr0 00yYeHHUS.

OO611ee YnCIIO YacoB, OTBEAEHHBIX IS U3YYEHUS! XUMUU HA YPOBHE OCHOBHOTO
obmero oOGpa3zoBaHus, cocraBisieT 136 yacoB: B 8 kimacce — 68 yacoB (2 yaca B
HeJeno), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIO).



COIEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayaabHbIe XMMUYECKHE MOHATHS

[Ipenmer xumuu. Ponb XUMHUM B KHU3HU YEJIOBEKA. XHMHUS B CHUCTEME HAyK.
Tena u BemecTBa. U3nyecKue CBOWCTBA BEMIECTB. ArperaTHOE COCTOSIHUE BEIIECTB.
[lonsiTue o0 MeTonmax mo3HaHWs B XUMHUHU. YucThie BemiecTBa U cMmecd. CrocoObl
pas3zelieHusl CMECE.

ATOMBI W MOJIEKYJbl. XHUMHYECKHE HJIEeMEHThl. CHMBOIBI XHUMHUUYECKUX
31neMeHTOB. [IpocThie U ClIOXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢opmysa. BaleHTHOCTh aTOMOB XUMUUYECKUX DJIEMEHTOB. 3aKOH
MOCTOSIHCTBAa cocTaBa BemniecTB. OTHOCUTENbHAasi aToMHas Macca. OTHOCHUTENbHas
MOJIEKyJIgpHasi Macca. MaccoBast J0JIsl XUMHUYECKOTO JIEMEHTA B COEUHECHUH.

KomnuectBo BemectBa. Mosib. MonsipHass Macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl M YHCJIa CTPYKTYPHBIX eIWHUI] BemecTBa. Pacuérel mo Qopmymnam
XUMHUYECKUX COCTUHEHUIA.

DU3NYECKUEe M XMMHUYECKHUE SIBIICHUS. XUMHUYECKasi peakiusi U €€ MpU3HAKHU.
3aKOH COXpaHEHMs MacChl BelecTB. XHWMHUYeCKHe ypaBHeHUs. Kiaccudukaius
XUMHUYECKUX peakIuii (COeqUHEHNUs, Pa3JIOKCHHS, 3aMEIICHUs, OOMEHa).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHYECKOW IMOCYy/I0H, MpaBuiiaMu paboThl B J1TaOOpaTOpUu U
npuéMamMu oOpalleHHs] ¢ JJabopaTOpHBIM O00OPYJOBaHUEM, M3yUYEHHE U OIMUCAHUE
¢u3nuecknux CBOWCTB  00pa3lloB  HEOPraHWYECKHWX  BEIIECTB, HAOJIIOJCHUE
¢usznueckux (IUIaBiIeHHE BOCKA, TasHUE JIbJa, pACTUPAHUE caxapa B CTYIIKE, KUTICHUE
U KOHJIEHCAIMSl BOJbI) M XHUMHUYECKHX (FOpPEHHE CBEYHU, MPOKaJMBAHUE MEIHOU
IIPOBOJIOKH, B3aMMOJICCTBHE MeJIa ¢ KUCJIOTOMN) SBJICHHUM, HAOIIOACHUE U OTIMCAHUE
OPU3HAKOB  MPOTEKAaHMS ~ XUMHUYECKMX  peakiui  (pas3iokeHue  caxapa,
B3aMMOJICHCTBUE CEPHOW KHUCIOTHI C XJIOPUIOM Oapusi, Pa3ioKEHUE TUAPOKCHIIA
meau (1) mpu HarpeBaHuu, B3auMOJICHCTBHUE Xkeie3a ¢ pactBopoMm conr mean (l1),
M3y4eHHE CIOCOOOB pas3leieHus] CMECEH: C IMOMOIIbI0 MarHuTa, (UIBTPOBAHUE,
BBIIAPUBAHUE, JUCTWLIALNL, XpoMmatorpadus, MPOBEACHHE OYHUCTKH IOBAPEHHOM
coilv, HaOMIOJAEHWE W  ONMHCAaHWUE  pPEe3yJbTaTOB  MPOBEACHUS  OIBITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHMS MAacChl, CO3JaHHE MOJEIECH MOJEKYI
(1rapocTep>KHEBBIX ).

BaxHeinune npeacTaBuTe/Id HEOPraHMYECKUX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kucimopon — sIe€MEHT M IpocToe
BellecTBO. HaxokaeHwe Kuciopoia B NOpUpoae, (PU3nUecKue HU XUMHUYECKHE
coictBa (peakuuu ropenusi). Oxcunbl. Ilpumenenue xkucinopona. CrocoObl
MOJIyYEHHUS KUCIIOPo/ia B 1a0OpaTOpUH U MPOMBIILIEHHOCTH. KpyroBopoT kuciiopoia
B npupoje. O30H — ajuIoTponHast MoAUGUKALIUS KUCIOPO/Ia.



TeroBo# 3pPpexkT XUMUUECKON peakuy, TEpPMOXUMHYECKUE YPaBHEHUS, SK30-
YU DHAOTEPMUYECKHUE pEaKuuu. TOIIMBO: Yrojib U METaH. 3arpsA3HCHUE BO3]yXa,
YCWJIEHHE MAPHUKOBOIO 3 Pekra, pazpylieHue 030HOBOIO CIIOSL.

Bonopoxn — anemeHT u nmpocTtoe BemecTBo. Haxoxaenue Bogopoaa B Ipupo/ie,
dbu3nYecKue U XMMHYECKHUE CBOMCTBA, IPUMEHEHHE, ClIOCOObI noydeHust. Kuciaorsl
U COJIN.

MomnsipHbiii 00BEM ra3oB. Pacy€Thl M0 XMMHUYECKUM YpaBHEHUSIM.

duznueckue CcBoucTBa BOAbl. Boma kak pacrtBopurenb.  PacTBOpEL
HaceblllieHHbIE W HEHACBHIIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEMIECTB B BOJIE.
MaccoBasi 107151 BELIECTBA B pacTBOpe. XMMHUUYECKHE CBOWCTBAa BOAbl. OCHOBaHUA.
Ponb pacTBOpoB B mpuposie W B KU3HM 4eaoBeKa. KpyroBopoT BOJbI B MPUPO/IE.
3arpsi3HeHrEe NPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJHBIX BOJI.

Knaccuduxanus Heopranuueckux coeaunenuil. Oxkcuawl. Knaccudukarms
OKCUJIOB:  cojiecoOpasytomue  (OCHOBHBIC,  KHUCJIOTHbIe, aM(pOTepHBIE) U
HecosieoOpasyromue. Homenknatypa okcuoB. dusnyeckue 1 XMMUYECKHE CBOMCTBA
okcui0B. [Tonydyenue okcuaoB.

OcHoBanms. Knaccudukarnus oOCHOBaHMM: TIEIOYM U HEPACTBOPUMBIC
ocHoBaHMsl. HoMmeHknatypa ocHOBaHUW. DuU3WUECKHE W XUMHUYECKHE CBOMCTBA
ocHoBaHui. [losryueHrne oCHOBaHUIM.

Kucnortel. Knaccudukamus kucior. Homenknarypa kucinoT. dusnueckue u
XUMHUYECKHE CBOWCTBA KHUCIOT. Psan akrtuBHoctm wmetamwioB H. H. bekerosa.
[TonyyeHne KUCIOT.

Comu. Homenknarypa coneil. @u3MYECKME M XMMHYECKHE CBOMCTBA COJICH.
[Tomyuenue counen.

I'eneTnyeckas cBA3b MEKy KJIAaCCAMU HEOPTaHUYECKUX COCITUHEHUM.

Xumuueckuit IKcnepumenm:

KaueCTBEHHOE OIpEJEICHUE COAEPKAHMS KUCIOpOJa B BO3JyXE, IMOIYYCHHE,
coOupaHue, pacro3HaBaHWE M M3yUYEHHE CBOMCTB KHUCIOpOAa, HaOII0IeHHE
B3aUMOJICMCTBUS BEUIECTB C KUCIOPOJIOM U yCIOBUS BOZHUKHOBEHHUS U MPEKPALLCHUS
ropeHus (moxapa), o3HaKOMJICHHE ¢ oOpasliaMu OKCHIOB M OMHCAHWE MX CBOWCTB,
MoJIy4yeHue, coOMpaHue, pacno3HaBaHUE M U3yYEHHE CBOWCTB BoaopoAa (TopeHue),
B3aumojieiictBue Bojgopoaa ¢ okcugom Mean (IlI) (Bo3MOXHO HCTHOJIB30BaHKE
BUJIEOMATEpUATIOB), HAOIIOJCHUE OOpa3loB BEMIECTB KOJIUYECTBOM | MOIIb,
HccleI0BaHUEe 0COOCHHOCTEW PaCTBOPEHHUSI BEIIECTB C PA3IMYHON PACTBOPUMOCTHIO,
MIPUTOTOBJICHHE PACTBOPOB C OIPEICIEHHOM MacCOBOM JOJIEM pPAacTBOPEHHOTO
BEIIIECTBA, B3aUMOJICHCTBUE BOJBI C METalaMH (HATpUeM U KaJbIlueM) (BO3MOXKHO
UCIIOJb30BaHUE BHUJEOMATEpPUAIOB), HCCIEAOBaHUE OOpa3lOB HEOPraHUYECKUX
BEIECTB PA3UYHBIX KIACCOB, HAONIOJACHUE W3MEHEHHUS OKPAaCKd HWHIUKATOPOB B
pacTBOpax KHUCIOT W Iesodeil, uzydeHue B3aumozeictBus okcuma menu (Il) c
pacTBOPOM CEPHOM KHUCJIOThI, KHCIOT C MeETa/ulaMH, PEAKIMKA HEeUTpaau3alni,
MOJy4EHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJHOIO METAJUIA APYTUM H3



pacTBOpa COJIM, PELUICHUE IKCIIEPUMEHTAIBHBIX 3a7a4 N0 TeMe «BaxxHeumure Kiacchl
HEOPraHUYECKUX COCTMHEHUI.

Ilepuoanuyecknii 3akoH u llepumoamueckass cucreMa XMMHYECKHX
aemenToB /JI. HU. MengesneeBa. CrpoeHue aromoB. XHMHYECKas CBS3b.
OKHCIUTEBHO-BOCCTAHOBUTEIbHBIE PeaKIUU

[lepBble MOMBITKM KIaCCU(MUKAUU XUMUYECKUX 23yieMeHTOB. [loHsiTHe O
IPYINax CXOJHBIX SJEMEHTOB (ILEJOYHbICE U IIEJIOYHO3EMENIbHBIE METaJlIbI,
raJIOreHbl, THEPTHBIE Ta3bl). DIEMEHTbI, KOTOpble 00pa3ytoT aM(poTepHbIe OKCUIBI U
TUIPOKCHIBI.

[Tepuonnueckuii 3akoH. Ilepuoguueckas cucrtemMa XMMHYECKUX AJIEMEHTOB [l.
N. Menpaeneera. Koporkonepuonnas u jiuHHonepuoaHas Gopmel Ilepuoanueckoit
cucrembl xumuueckux osnemeHtoB JI. . MenaeneeBa. Ilepuoabl u rpynmsl.
DU3NYECKUN CMBICI HOPSIAKOBOTO HOMEPA, HOMEPOB MEPUOJIa U TPYIIIIbI SJIEMEHTA.

Crpoenue aromoB. CoctaB atoMHbIX sifep. M3otomnbl. DnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX  000JIOYEK  aTOMOB  mepBbIX 20  XUMHUYECKHX  DJIEMEHTOB
[Tepuonnueckoin cuctemsl J[. WM. Menneneea. XapakTepucTuka XUMHYECKOTO
BJIEMEHTA 10 €ro MoJIoKeHUIo B [lepunoanueckoii cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTM H3MEHEHHUsI pajuyca aTOMOB XHUMHUYECKHUX JJIEMEHTOB,
METALTUYECKUX U HEMETAUTMYECKUX CBOMCTB IO TPYIIaM U NEPUOIaM.

3nauenue Ilepumoamueckoro 3akoHa W llepuonnueckoil CUCTEMBI XMMUYECKUX
AJIEMEHTOB [UJIA pa3BUTUd Hayku W npaktuku. . WM. MengeneeB — y4yéHbli U
IpaK/IaHMH.

Xumuueckas cBsi3b. KoBaneHTHas (monsipHass W HEMOJISIpHAsl)  CBSA3b.
DIEeKTPOOTPUIATEIBHOCTh XUMUUECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp okuciieHusi. OKUCIUTENBHO--BOCCTAHOBUTENbHBIE peakiuu. [Iponecchl
OKHUCJIEHUS U BOCCTaHOBJIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKcnepumenm:

U3y4eHHE OOpa3IlOB BEIIECTB METAJUIOB M HEMETaJJOB, B3aUMOJCHCTBUE
TUAPOKCHAA IIMHKAa C pPAacTBOpaMHM KHCJIOT M IIEJIOYEH, IPOBEICHUE ONBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKUUU
(ropenue, peakiuu pa3ioKeHHs, COeTUHEHNUS ).

Mexcnpeomemmunie ceasu

Peanuzanusa MeXnpeAMETHBIX CBA3€d NpU M3yYEHUHM XHMUU B 8 Kiacce
OCYILIECTBIISIETCS] YEPE3 UCIOJb30BAHUE KAaK OOIINX €CTECTBEHHO--HAYYHBIX MOHATHIA,
TaK M TOHATHM, SBIAIOIIMXCA CHCTEMHBIMM JUISl OTHAENIBHBIX IPEIMETOB
€CTECTBEHHO--HAY4YHOI'O IUKJIA.

OO0uue ecTecTBEHHO--HAYYHbIE MOHATHA: HAy4dHbId (DAKT, THUIOTE3a, TEOpHS,
3aKOH, AaHalIW3, CHHTE3, KiIacCuuUKaius, TMEePUOJIUIHOCTh, HAOIIOICHHE,
SKCIIEPUMEHT, MOJICIIMPOBAHNE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

@dusuKa: MaTepusi, aTOM, 3JEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIWJI, U30TOIIbI,
PaIMOAaKTUBHOCTh, MOJICKYJa, OJJICKTPUYECKUN 3apsijl, BEIIECTBO, TEI0, O0BEM,



arperaTHO€ COCTOSIHUE BEILECTBA, ra3, GU3NYECKUE BEIHUMHBI, UHULBI U3MEPEHUS,
KOCMOC, IUTaHETHI, 3BE311bI, CoHIE.

buonorus: dotocuntes, npixanue, 6uocdepa.

['eorpadus: atmocdepa, ruapocdhepa, MUHEpabl, TOPHbIE MOPOABI, MOJE3HbIE
HCKOIIa€MbI€, TOIUIMBO, BOJHBIE PECYPCHI.

9 KITIACC

BemecTBo U XUMHYecKasi peaKIusi

Ilepuonnueckuil 3akoH. llepuoguueckas cucremMa XMMHUYECKUX DJIEMEHTOB [l.
N. MenneneeBa. CrpoeHue aTroMOB. 3aKOHOMEPHOCTM B H3MEHEHHM CBOMCTB
XUMHYECKUX 3JIEMEHTOB MEPBBIX TPEX NEPUOJIOB, KaUs, KaJbLUS U UX COCTUHEHUN B
COOTBETCTBHMHM C TOJOXKEHUEM 3JIeMeHTOB B [leprmonnueckoil cucremMe U CTpOCHHEM
UX aTOMOB.

Crtpoenue BemecTBa: BUIbl XUMHUYECKOW CBs3U. THIBI KPUCTAIIIMYECKUX
pEemETOK, 3aBUCUMOCTh CBOMCTB BEIECTBA OT THUMA KPUCTAUIMYECKON PEMIETKU U
BUJIa XUMHUYECKON CBS3H.

Knaccudukanuss M HOMEHKIIaTypa HEOPraHMYECKUX BEHIECTB. XUMHUYECKHE
CBOICTBa BEIIECTB, OTHOCSIIMXCA K pa3IMYHbIM KjaccaM HEOPraHWYeCKHUX
COEJIMHEHUM, TeHETHYECKas CBsA3b HEOPraHMYECKUX BEILIECTB.

Krnaccudukanus XuMUYecKrX peakiyil Mo pa3aTudyHbIM MpU3HaKaM (1o YKUCTy U
COCTaBYy Y4YacTBYIOIIMX B PEAKIMH BEILECTB, [0 TEIJIOBOMY 3(PPEKTy, 10 U3MEHEHUIO
CTETIEHEH OKHUCIIEHUS XUMHYECKHX OJJIEMEHTOB, IO OOpPaTUMOCTH, IO YYacTHIO
KaTaJn3aTopa). DK30- U S3HJTOTEPMUUECKHE pEaKLuu, TEPMOXUMHUYECKHE YPAaBHEHHUS.

[lonatue o ckopoctu xumudecko peakuuu. [loHsTne 00 o0OpaTHUMBIX U
HEOOPAaTUMBIX XMUMHMUYECKHUX peakuusX. [IoHsATHE O TOMOTE€HHBIX U T'€TEPOre€HHBIX
peakuusax. [lonstue o karanuse. lloHsTHE O XMMHUYECKOM paBHOBeCHU. DaKTOPHI,
BIMSIOIIME HAa CKOPOCTh XUMHUYECKONM pEaKIUu M IOJIOKEHHUE XUMHUYECKOTO

pPaBHOBECHSL.
OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIE peaxkuuu, AIIEKTPOHHBIN Oayanc
OKHCJIUTENBHO-BOCCTAHOBUTEIBHOU pEaKLnH. CocraBrenue YpaBHEHUU

OKHCIIUTEIbHO--BOCCTAHOBUTEIIBHBIX ~ pE€aKUMd €  HCHOJIb30BAHHEM  METOJa
3JIEKTPOHHOTO OajaHca.

Teopust 3AEKTPOIUTUYECKON AUCCOLMAIUU. DIEKTPOIUTHI U HEIIEKTPOIUTHI.
KaTtnonsl, aHnoHbl. MeXxaHU3M JUCCOLUMAIMU BEUIECTB C PA3IUYHBIMU BUIAMHU
xumuyeckoi cBsizu. Crenens auccoruanuu. CUiabHbIE U C1a0ble SJIEKTPOIUTHI.

Peakuuu noHHOro oOMeHa. YcCioBUSI MPOTEKaHUS peaKUuid MOHHOTO OOMEHa,
MOJIHBIE W COKpalléHHbIE MOHHbIE YypaBHEHUs peakiuil. CBoWCTBa KHUCIOT,
OCHOBAaHHI ¥ COJIEH B CBETE MPEACTABICHUNA 00 AIEKTPOIUTHUCCKOU TUCCOIUAINH.
KauectBenHble peakunu Ha HOHBL. [IoHSATHE O THIpOIN3E CONEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHME C MOJICNIAIMU KPUCTAIIMYECKUX PEIIETOK HEOPraHUYECKUX
BEILIECTB — METAJUIOB M HeMmeTauioB (rpadura W anmasa), CIOXKHBIX BEIIECTB



(x7opuaa HaTpHsl), UCCIEOBAaHUE 3aBUCUMOCTH CKOPOCTU XMMHUYECKOM pPEaKlHUU OT
BO3JICHCTBHSI Pa3IMYHBIX (PAKTOPOB, UCCIIEIOBAHUE AIEKTPOIPOBOJHOCTH PACTBOPOB
BEILIECTB, IIpollecca JAMCCOUMALMU KHUCJIOT, IIeJdoYed U coneil  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEO MAaTEpUaoOB), NPOBEIEHUE OIBbITOB, WUIIOCTPUPYIOIIHNX
MPU3HAKKU MPOTEKAHUs Peakuuii HOHHOro oOMeHa (00pa3oBaHUe OCajKa, BbIIEIECHUE
raza, oOpa3oBaHUE BObl), ONBITOB, WUIIOCTPUPYIOLUIUX HPUMEPHl OKHUCIUTEIHHO-
BOCCTAHOBHUTENIbHBIX peakuui (TOpeHHe, peakuuu pPas3ioXKeHUs, COCAUHEHHUS),
pacno3HaBaHWE HEOPTraHWYECKUX BEIIECTB C MOMOUIbIO KaYECTBEHHBIX pEakluid Ha
MOHBI, PEIICHUE SKCIIEPUMEHTAJIbHBIX 3a/1a4.

Hemertansbl U MX coelMHeHUA

O6mast xapakrtepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue M (puanyeckue CBOMCTBA MPOCTHIX
BELIECTB — T'aJIOT€HOB. XUMHUUYECKHE CBOMCTBA Ha IpUMeEpe XJiopa (B3auMOAeCTBUE C
MeTalJlaM{, HEeMeTaJulaMH, 1iejgodamu). XjopoBojgopoa. ConsiHas KHCIOTa,
XUMHYECKUE CBOMCTBA, MOJIyYeHHEe, MpUMeHeHue. JlelicTBrue Xjiopa u XJI0poBOAOPOIa
Ha OpraHu3M 4esioBeka. BaxkHeillne XJI0puasl U UX HAX0XKJIEHHUE B PUPOJIE.

O6mas xapaxrtepuctuka 31eMeHTOB VIA-rpynnbl. OcCoOEHHOCTH CTPOCHUS
aTOMOB, XapakTepHble cTerneHu okucieHus. CtpoeHne W (¢uU3HUECKHE CBOMCTBa
IPOCTHIX BEUIECTB — KUCIOPOJA U CEePhl. AJUIOTPOIHbIE MOAU(UKAIIUN KUCIOPOIa U
cepbl. XumMu4eckue cBoilcTBa cepbl. CepoBOAOpOn, CTpoeHue, ¢Gu3NUecKHe u
XUMUYECKHE cBOMcTBAa. OKCUABI cepbl Kak MPEACTABUTENN KHCIOTHBIX OKCHJIOB.
Cepnas kuciota, pu3HUecKrue U XUMUUYECKHe CBOMCTBa (0OIIME KaK MpeICTaBUTENS
Kjacca KHUCIOT M crnenuduueckue). XUMUYECKHe peakluH, Jiexallhe B OCHOBE
IIPOMBIIIIJICHHOTO CIoco0a TMOJIyYeHHus] CepHOW KHCIOTHL. [IpuMeHeHue cepHo
kucnotbl. ColM CepHOM KHCIOTHhI, KaueCTBEHHAs peaklus Ha Cylb(aT-uoH.
Haxoxnenne ceppl n €€ COENMHEHUHW B NpuUpoae. XUMHYECKOE 3arps3HCHUC
OKpY’Karouel cpeibl COETUHEHUSIMU CEpbI (KUCIOTHBIE JOK/IU, 3aTPA3HEHHUE BO3AyXa
¥ BOJIOEMOB), CIIOCOOBI €ro MPEeA0TBPAIICHUSI.

OO6mast xapaktepuctuka dieMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTEpPHBIE CTENEHU OKHUCIEHHA. A30T, PACHPOCTPAaHEHHE B IMPUPOJE,
¢usnyeckue U xuMuyeckue cBoiictBa. KpyroBopor asora B mpupoje. AMMHAaK, €ro
dusznueckre U XMMHYECKUE CBOWCTBA, MONydeHHe W npuMmeHeHue. Colu aMMOHHS,
X (pU3MYecKue U XUMUYECKHUE CBOMCTBA, mpuMeHeHHe. KadyecTBeHHas! peakiusi Ha
MOHbI aMMOHHUA. A30THasg KHUCIOTa, €€ NOoJIydyeHue, (PU3nueckue W XUMHYECKHUeE
cBoiicTBa (OOmIME Kak TMPEACTaBUTENS Kjacca KHUCIOT U crHerududecKue).
Hcrnonp30Banne HATPATOB M COJICH aMMOHHMS B KaueCTBE MUHEPAIbHBIX YI0OpSHHUIA.
XVMMHYECKOE 3arpsi3HEHHE OKpYXKAloUed Cpeabl COSAMHEHHMSIMU a30Ta (KHUCIOTHbBIE
JOXAHW, 3arps3HEHHWEe BO31yXa, MOYBBI M BOJM0EMOB). Dochop, amIoTpOIHbIe
monudukamuu Gochopa, usndeckre u xumudeckue cBorictea. Oxcua dpochopa (V)
u ¢ochopHas Kucinora, (puU3MUECKMEe U XUMHUYECKHE CBOWCTBA, IMOJIyYCHHUE.
Hcnonw3oBanue pocdaToB B KauecTBE MUHEPAIbHBIX YI0OPEHUH.



O6mass xapakrepuctuka 371eMeHTOB |V A-rpynnsl. OCoOEHHOCTH CTpOEHUs
aTOMOB, XapaKTEPHbIE CTEIEHU OKHUCIECHHS. YTIEpOJ, alNIOTPONHbIE MOIU(UKaAIUH,
pacupocTpaHeHHe B MPHUPOAE, (PU3NYECKHEe U XMMUYECKHE CBOMCTBa. AacopOius.
Kpyrosopot yriepoaa B npupoje. OKcusl yrieposaa, ux GU3n4eckue 1 XUMUYECKHe
CBOIICTBa, JEHCTBME HA JKUBBIE OPraHU3Mbl, TMOJYyYE€HUE U T[PUMEHEHHUE.
DKOJIOTMYECKHE MpoOIeMbl, CBsA3aHHbIE ¢ okcuaoMm yriaepona (lV), rumoresa
100aJIbHOTO TOTEIUICHUST KJIMMaTta, MapHUKOBBIM 3PdekT. YronpHas KHUCIOTa U €€
coiM, MX (U3MYECKUE M XUMUYECKHE CBOWCTBA, IMOJYYEHHUE M MPUMEHEHUE.
KauectBeHHast peakuus Ha KapOoHaT-uoHbl. Mcrnonp3oBaHue kKapOOHATOB B OBITY,
MEIUIMHE, MPOMBIIIJIEHHOCTH U CEJIBCKOM XO3sIICTBE.

[lepBoHauanbHble MOHATHS OO0 OPraHUYECKUX BEIIECTBAX KaK O COEIMHEHUSX
yriaepoaa (MeTaH, 3TaH, STUJIEH, alleTUJIeH, 3TaHOJ, TIUIEPUH, YKCYCHAas KUCIIOTA).
[TpupoaHble UCTOYHUKH YTIICBOIOPOIOB (yTOjb, MPUPOAHBIN ra3, HePTh), MPOTYKTHI
ux rnepepaboTku (O€H3MH), UX poJib B OBITY M NpoMbliUieHHOCTH. [loHaTHe o
OMOJIOTUYECKH BaXKHBIX BEIIECTBAX: JKUpaX, OelikaX, yriaeBoIaxX — U UX POJIH B KU3HU
yesioBeka. MarepuanbHOE €IMHCTBO OPraHUYECKUX U HEOPTAHUUYECKUX COCAMHEHUI.

KpemHunii, ero ¢usmueckue ¢ XUMUYECKHE CBOMCTBA, TOJyYCHHE U
npumeHenune. CoerHeHs] KpeMHuUs B npupojae. OOuiue npeacTaBieHust 00 OKCUIe
kpemuus (IV) u kpemuueBor kuciore. CUIUKATBl, UX HCIOIb30BaHUE B OBITY, B
NPOMBIIJIEHHOCTH. Ba)kHelIne CTpouTenbHbIE MaTepHasbl: KepaMHKa, CTEKIIO,
IIEMEeHT, OeToH, kene300eToH. [IpoOGiembl  ©Ge30macHOrO  HCMOJIB30BAHUS
CTPOUTENBHBIX MAaTEPHUAJIOB B TOBCEIHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:

U3y4eHre oOpaslloB HEOPTaHMYECKUX BEIECTB, CBOWCTB COJITHOW KHCIOTHI,
IPOBE/IEHNE KAaUECTBEHHBIX PEAKINil Ha XJIOPUA-UOHBI U HAOJ0/IEHNE PU3HAKOB MX
IPOTEKAHMsI, OMBITHI, OTPAKAIOIINUE HU3NIECKUE U XUMUYECKUE CBOMCTBA rajJoOreHOB
U UX COCIMHEHMI (BO3MOXXHO MCIIOJh30BaHHE BUICOMATEPUAJIOB), O3HAKOMJICHUE C
oOpa3niaMu XJIOpUJIOB (TaJOT€HUIOB), O3HAKOMJIEHHE C oOpaslamMu cepbl U eg
COEIUHEHUSIMH  (BO3MOXKHO HCIOJB30BaHHWE BUIEOMATEpUajOB), HaAOJIOJEHUE
mnporecca OOyriuMBaHUsI caxapa NOJA JEHCTBHEM KOHUEHTPUPOBAHHOW CEPHOM
KHUCIIOTBI, W3Y4YCHHE XUMUYECKHX CBOWCTB pPa30aBICHHOW CEpPHOW KHCIOTHI,
MPOBE/ICHUE KAUYeCTBEHHOW peaklnu Ha CynbhaT-uoH U HAOJIOJECHUE TpHU3HAKA e
MPOTEKAaHUs, O3HAKOMJICHHE C (PU3MYECKHMMH CBOMCTBaMHU a3oTa, (pochopa u wux
coeIMHEHU (BO3MOXKHO MCIOJIb30BAaHUE BU€OMATEpUaIoB), 0Opa3aMu a30THBIX U
dochopubix ynoOpeHuid, mHoOIy4yeHHE, COOMpAaHHE, PpACIO3HABAHHE U H3YUYCHHE
CBOICTB aMMHaKa, MPOBEJCHNE KAaUeCTBCHHBIX PeaklMii Ha MOH aMMOHUA U (ocdart-
MOH U U3Yy4YE€HHUE MPU3HAKOB UX MPOTEKAHMs, B3aUMOJEHCTBUE KOHIIEHTPUPOBAHHOM
a30THOM KHCJIOTBI C MeAbl0 (BO3MOYKHO HCIIOJIb30BAaHUE BHUJIEOMATEPHAIIOB),
M3yUEHUE MOJIeNie KpPUCTAIUIMYECKUX PEHIETOK anmasa, rpadura, Qyiepena,
O3HAKOMJIEHHE C MPOLECCOM aJACOPOLMU PACTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM
YIIéM U YCTPOMCTBOM IPOTHBOrasa, IOJy4Y€HHE, COOMpaHHE, PACIO3HABAHHE MU



W3y4YEHUE CBOMCTB YIJEKUCIOrO0 ras3a, IMPOBEJACHUE KAYECTBEHHBIX PEaKUHUil Ha
KapOOHAT ¥ CUJIMKAT-UOHBI U U3YYCHUE MPU3HAKOB UX MPOTEKAHUS, 03HAKOMJICHUE C
NPOAYKIMEN CHIMKATHON MPOMBIIUIEHHOCTH, PEIICHUE SKCIEPUMEHTAIBHBIX 3a]a4
1o TeMme «BakHelme HeMeTalJIbl U UX COCTUHEHUS.

MeTta/uibl M UX COEMHEHUS

OO6m1as XxapaKTepUCTHKAa XUMUYECKUX JIEMEHTOB — METAJVIOB HA OCHOBAHUU HX
nonoxkenus B [leproanueckoit cucreme xuMuueckux aiaeMeHToB [[. M. Menneneesa
u cTpoeHuss aTroMoB. CTpoeHue MeTamioB. Metainyueckasl CBsI3b U METALIMYECKAS
KpUCTAJIMYECKAS PEETKA. OJIEKTPOXUMUYECKUN PAJ HANpPSKEHUM METalJIOB.
dusnueckue W XUMHUYECKHE CBONCTBa MeTauioB. OOIue CrnocoObl MOTYYEHUS
metauioB. [loHATHE O KOppO3UM METAJIOB, OCHOBHBIE CIOCOOBI 3alIUTHI UX OT
koppo3uu. CrmuiaBbl (CTaidb, YYT'yH, NIOPATIOMUHUNA, OpoH3a) U UX NPUMECHEHUE B
OBITY U TIPOMBIIIJIEHHOCTH.

[Ilesounble MeTaibl: MoOJoXkeHHe B Ileproanyeckord CHCTEME XMMHYECKHUX
anementoB JI. WM. MeHnueneeBa, CTpoeHHME HMX AaTOMOB, HAXOXJIEHUE B MPUPOJE.
dusnyeckne U XMMHUYECKHUE CBOMCTBA (Ha mpumepe Hatpus W Kaiausi). OKCHUIBI U
TUJPOKCHUIBI HATPUS U Kanud. [[pyuMeHeHre 1IeI0YHbIX METAJJIOB U UX COCIMHEHMUIA.

[[leiouyHO3EMENbHBIE ~ METAJIBI  MAarHuili W KaJbIMi: TOJIOKEHUE B
[Tepuoguueckoit cucteme xumuueckux 3yeMeHToB Jl. M. MenneneeBa, ctpoeHue ux
aTOMOB, HaxoXJeHHUE B mpupone. OPuU3NUecKue U XMMUYECKUE CBOMCTBA MarHusi U
Kanpius. Baxkueiie coeMHeHUs Kanblus (OKCHUJ, TUAPOKCUI, coin). JKECTKOCTh
BOJIBI ¥ CIIOCOOBI €€ YyCTpaHEHHUS.

Anromunuii: nonoxxenue B llepuoanyeckoil cUCTEME XMMHUYECKUX JJIEMEHTOB
J. 1. MenneneeBa, CTpOEHHE aToMa, HAXOXJICHUE B Ipupoje. Puszndeckue u
XUMHYECKUE CBOWCTBA altOMUHUA. AMDOTEpHBIE CBOMCTBA OKCHUIA M THAPOKCHIA
ATIOMHUHMUSL.

Keneso: nonoxenue B [lepuognueckoit cucreme XuMHIeCKux 3seMeHToB 1. U.
MeHzeneeBa, CTpPOEHUE aTOMa, HaXOXKJICHHUE B npupoae. PU3niecKkue u XuMHYECKUE
cBoicTBa »xene3a. Okcuabl, rugpokcuasl u conu xenesa (ll) m xeneza (lll), ux
COCTaB, CBOMCTBA U MOJIYYEHHUE.

Xumuueckuit IKCnepumenm:

O3HAaKOMJICHHME ¢ O0Opa3laMyl METAUIOB U CIUIABOB, WX (U3HUYECKUMHU
CBOMCTBaMU, U3yYEHUE PE3YJIbTATOB KOPPO3UU METAIIIOB (BO3MOKHO HUCIOJIb30BAHUE
BUJIEOMATEPUATIOB), OCOOCHHOCTEN B3aMMOAECHCTBUSI OKCHJA KaJbLIUSI U HATpHUA C
BOJIOM (BO3MOYKHO HCHOJIb30BAaHUE BUJEOMATEPUATIOB), HCCIEIOBAaHHE CBOWCTB
AKECTKOU BOJIbI, MpOLIecca TOPEHUS JKelle3a B KUCIOopoae (BO3MOKHO MCIOJIb30BaHHE
BHUJIECOMATEPUATIOB), TPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIUHd Ha HWOHBI:
MarHus, Kajblvsi, aqroMuHus, IuHKa, keme3a (II) u xemeza (M), memm (1),
HaOJII0/ICHUE U ONMCAaHKE MPOLIECCOB OKPAIIMBAHUS IJIAMEHU MOHAMU HATPUSL, KU
M Kanbuus (BO3MOXKHO  HCIIOJIb30BAHUE  BUIEOMATEpPHUAIOB), HCCIEIOBAaHUE



aM(OTEpHBIX CBOWCTB THAPOKCUIA ATIOMUHUS M THAPOKCHIA LIMHKA, pPELICHUE
DKCHEPUMEHTAIBHBIX 3a7a4 10 TeMe «BaxHeWIIne MeTaJuIbl U UX COCTUHEHUS».

XuMHud M OKpy:KalLias cpeaa

BemecrBa u Marepuanbl B I[OBCEIHEBHOM JKU3HU 4YelIOBeKa. besomacHoe
MCIIOJIb30BaHUE BEUIECTB M XMMHUYECKMX peakuuii B ObiTy. [lepBasg momomib npu
XUMHUYECKUX 0KOTaX U OTPABIECHUAX.

XUMHUYECKOEe 3arpsi3HEHHE OKpYXarolleld cpeapl (MmpeAenbHas AOoMmycTUMas
KOHLeHTpalus BewecTs, gaitee — [IJIK). Pors xumum B pelieHuH 3KOJOTHYECKHX
npooem.

Xumuueckuit IKCnepumenm:

U3ydyeHue oO0pa3loB MaTepualioB (CTEKIJIO, CIUIABbl METAJUIOB, IMOJMMEpPHbIE
MaTepHabl).

Meosicnpeomemmnuie ceasu

Peanu3anus MeXnpeaAMETHBIX CBA3CH NpPU HU3yYEHUM XUMHM B 9 Kiacce
OCYIIECTBIISIETCS] Ye€pe3 UCIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATUM,
TaK W TOHATUM, SBISAIOMIMXCS CHUCTEMHBIMU JUIS  OTHAEJIBHBIX IPEIMETOB
€CTECTBEHHO--HAYYHOT'O LIUKJIA.

OO0mre ecTecTBEHHO-HAYYHBIE TOHSTHS: HAy4YHBIH (aKT, TUIOTE3a, 3aKOH,
TEOpHUs, aHallu3, CHUHTE3, KiIaccuukanus, MEepUOAUYHOCTb, HAONIOICHHE,
HKCIIEPUMEHT, MOJCIIUPOBAHUE, U3MEPEHHE, MOJIEIb, SBJICHHUE, TAPHUKOBBINA 3P deKT,
TEXHOJIOT S, MaT€pUAJIbI.

®uznka: MaTepusi, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIUJ, U30TOIIbI,
PaauOaKTUBHOCT, MOJIEKYa, ANEKTPUUYECKUIM 3apsia, POBOJIHUKH,
MOJYIIPOBOAHUKH, AUIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TE€JI0, 00BEM, arperarHoe
COCTOSIHME BEUIECTBA, Ia3, PAacTBOpP, PACTBOPHUMOCTb, KPHUCTAJNIMYECKas PEIIETKA,
CIUIaBbl, (U3MUECKHE BETUYHMHBI, €IMHULIBI U3MEPEHHS, KOCMUUYECKOE MPOCTPAHCTRO,
IUTaHETHI, 3B€3/1b1, ComHIIE.

buonorus: ¢orocunTe3, apixanwe, Oumocdepa, SKOCHCTEMa, MHUHEPAJIbHBIS
yoOpeHusi, MUKPO3JIEMEHThI, MAaKPO3JIEMEHTHI, MIUTAaTENIbHbIE BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaAIbl, TOPHBIC MOPOABI, TIOJIE3HBIE
HCKOIIA€MbI€, TOILINBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbBTATBI OCBOEHHA ITPOI'PAMMBLI 110
XUMHNHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHBI

JIn4HOCTHBIE  PE3yJAbTAaThl OCBOCHHUS MPOTPAMMbl  OCHOBHOI'O  OOIIEro
o0pa3oBaHus JOCTHralOTCs B XOA€ OOyYeHHS XUMUU B €IUHCTBE Y4eOHOU U
BOCMUTATEIBHON NIESITEIBHOCTH B COOTBETCTBUM C TPAAULIMOHHBIMU POCCUUCKUMU
COITMOKYJIbTYPHBIMU U JTyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU, TPHUHSITHIMU B
oOllecTBe TpaBWJIaMU M HOPMaMH TIOBEJEHHUSI M CHOCOOCTBYIOT IpoIleccaM
CaMOITO3HAHMS, CAMOPA3BUTHS U COIMATTU3AIUN 00YUYaIOIINXCS.

JInyHOCTHBIE pe3yIbTAThI OTpaXxaroT TOTOBHOCTH oOyuJarommuxcs
PYKOBOJICTBOBATbCSI ~ CUCTEMOW  TMO3UTHUBHBIX  ILIEHHOCTHBIX  OpPUEHTAUUd U
paclIpeHue ONbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOT0 BOCIIUTAHUS .

IIEHHOCTHOTO OTHOILIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY U
HAy4YHOMY HACJIEAWIO0, TIOHUMAaHMUS 3HAYEHUS XHUMHUYECKOM HAyKM B IKU3HU
COBPEMEHHOI'0 O0OIIEeCTBa, CIOCOOHOCTH BIAQJACTh JOCTOBEPHOW HHQOpMaruen o
NEPEAOBBIX JIOCTHIKCHHUSX W OTKPBITHSIX MHUPOBOM M OTCYECTBECHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HAHUSIX 00 yCTPONUCTBE MUpa U OOIIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

OPEACTaBICHUS O COLUAJIbHBIX HOPMAaxX M TMpaBWIaX MEXIMYHOCTHBIX
OTHOIICHUH B KOJUJIEKTHBE, KOMMYHHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM, Y4eOHO-UCCIIeI0BATENLCKON, TBOPUECKON U APYTUX BUAAX JCSITEIBHOCTH,
TOTOBHOCTH K pPa3HOOOpa3HOW COBMECTHOW JEATENbHOCTH TIPH BBIMOJHEHUU
y4eOHBIX, IIO3HABATENIbHBIX 3a/lay, BBHIMOJHEHUH XWMUYECKHX OKCIEPUMEHTOB,
CO37aHUM YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAHUIO U B3aUMOTIOMOIIU
B MPOIIECCE ITOM y4eOHOM eITeNbHOCTH, TOTOBHOCTH OIIEHHWBATh CBOE MOBEACHUE U
NOCTYTIKW CBOMX TOBAPHUILEH C MO3ULIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HAHUS MOCJIEICTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOT0 TIO3HAHUS:

MHPOBO33PEHUYECKUE IPEACTABIECHUSI O BEIIECTBE M XWMHUYECKOM pEaKlUH,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO pAa3BUTUS HAYKA U COCTaBIISIOLINE
OCHOBY JUIsl TIOHMMAaHHS CYIIHOCTH HAay4YHOW KapTUHBI MHpA, MPEACTABICHUS OO0
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHsS MPUPOAbI, B3aUMOCBA3AX YEJIOBEKa C
MNPUPOJTHOMN CPEION, O POJIM XMMHH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MMO3HABATEIbHbIE MOTHBBI, HANpPaBJICHHbIE HA MOJYYEHUE HOBBIX 3HAHUU IO
XAMHUH, HEOOXOAWMbIC i OOBACHEHHS HAOIIOJAeMBbIX TPOIECCOB W SBIICHHUIA,
MO3HABATEIbHOM, HMH(POPMAIMOHHON W YUTATEIbCKOW KyJIbTYphl, B TOM 4YHUCIE
HaBBIKOB  CaMOCTOSITEIbHOM pabOThl C Yy4eOHBIMM TEKCTaMH, CIPABOYHOM
JIUTEpaTypor, JOCTYNMHBIMU TEXHUYECKHUMHU CpelcTBaMU  MH(OPMALMOHHBIX
TEXHOJIOT UM,



UHTEpEC K OOYYEHHMI0O M TO3HAHUIO, JOOO3HATENBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K CaM000pa30BaHUIO, MPOEKTHOM U MCCIIEI0BATENBCKOM AEATENBHOCTH,
K OCO3HAaHHOMY BBIOOpY HANPaBICHHOCTU U YPOBHS 00yUYEeHHs B JaJIbHEHUILIEM;

4) popMHUpPOBAHUS KYJILTYPbI 3/10POBbS:

OCO3HAHME LIEHHOCTHU >KU3HHU, OTBETCTBEHHOTO OTHOILIEHUSI K CBOEMY 3/I0POBbIO,
YCTAHOBKM Ha 3J0pPOBBIA 00pa3 XKU3HHU, OCO3HAHUE TOCIEACTBUH W HENPUATHE
BpEAHBIX  MNpPHUBbIUEK  (YyNOTpeOJiEeHUs  aJKOroJyig, HApKOTHUKOB,  KYypEHHs),
HEOOXOJUMOCTU  COONIIOACHUS TpaBWJI  OE€30MaCHOCTH TMpU  OOpallleHHuH ¢
XUMHYECKUMU BEUIECTBAMU B OBITY U peaIbHOM KU3HU;

5) Tpy/10BOr0 BOCIIUTAHUSI:

UHTEpeC K MPaKTUYECKOMY M3yYeHHIO Mpodeccuil u TpyAa pazIuyHOro poja,
yBaKEHHE K TPYAY U pe3ysbTaTaM TPYJIOBOH EATEIbHOCTH, B TOM YUCJIE Ha OCHOBE
NPUMEHEHHS MPEIMETHBIX 3HaHUW N0 XMMUU, OCO3HAHHBIN BHIOOP MHAMBUAYATbHON
TPACKTOPUU TMPOAOKEHUSI 00pa3oBaHUs € YYETOM JIMYHOCTHBIX HHTEPECOB U
CIIOCOOHOCTH K XUMHUH, OOIIECTBEHHBIX HHTEPECOB M TOTPEOHOCTEW, YCTEIIHOMN
npodeccuoHaIbHON JEeATEIbHOCTH M Pa3BUTHS HEOOXOIUMBIX YMEHHM, TOTOBHOCTh
aJanTUPOBATHCS B MPOPECCUOHAIBHON CpeJIe;

6) 7K0JI0rH4ecKOro BOCIUTAHHUS:

HKOJIOTHYECKH 11€JeCO00pa3HOE OTHOIICHHE K MPUPOJE KaK MCTOUHHUKY KU3HU
Ha 3emie, OCHOBE €€ CyYIIECTBOBaHHUS, NOHUMAaHHME IIEHHOCTH 3[0POBOTO U
O6e3omacHoro o0Opas3a JKM3HH, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
¢u3MuecKOMy U TICHUXWYECKOMY 3JI0POBBIO, OCO3HAaHUE LIEHHOCTH COOJIIOICHUS
npaBmJl 0€30MaCHOTO MOBEJEHUS MPU paboTe ¢ BEIIECTBAMH, a TaAKKE B CUTYyaIlHsX,
YTPOKAIOIINX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUS, TOJydyaeMble MPU H3YYCHUH XUMHUH, IS
peIIEHUs 3aJ]1a4, CBSI3aHHBIX C OKPYXAIOWICH MPUPOAHOM CPENOM, ISl TOBBIIIECHUS
YPOBHS ~ SKOJOTUYECKOM  KYJIBTYpbl, OCO3HAHHMS  TJ00AaNBbHOTO  XapakTepa
HKOJIOTHYECKUX MpOOJieM M TMyTed WX PEeIIeHUs IOCPEICTBOM METOJOB XHUMHUH,
HKOJIOTMYECKOTO MBIIUIEHUS, YMEHUS PYKOBOJICTBOBATHCSI UM B IIO3HABATEIbHOM,
KOMMYHHUKAaTUBHOW U COIIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATHI

B cocraBe MeTranmpeaMETHBIX pE3yJbTAaTOB BBIACISIIOT 3HAYUMBIE IS
(GopMupoBaHUS MUPOBO33pPEHUs OOILICHAYYHbIE MOHATHS (3aKOH, TEOpHs, MPUHINII,
runore3a, (axkT, cHUcTeMa, MPOLECC, OSKCHEPUMEHT U JIPpyroe.), KOTOpbIE
UCIIOJIB3YIOTCSI B E€CTECTBEHHO-HAyYHBIX YYEOHBIX MpEeAMETax W MO3BOJISIIOT Ha
OCHOBE 3HAaHUW W3 ITUX MpPEeIMETOB (HOPMHUPOBATH MPEACTABICHUE O IEIOCTHON
HAayYyHOW KapTHHE MHpa, U yHUBEpCAJIbHbIE yueOHbIE NEHCTBHs (TMIO3HAaBaTEIbHbBIC,
KOMMYHUKATHBHBIE, PETYJISTUBHBIE), KOTOphIE OO0ECHeunBalOT (HOPMUPOBAHUE
TFOTOBHOCTH K CaMOCTOATEJIbHOMY IUIAHHUPOBAHUIO W OCYILECTBICHUIO Y4YEOHOU
JEeSATENbHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJbHbIE Y4eOHbIe JeiiCTBUS



Bba3oBble Joruveckue aeicTBus:

YMEHHUS HCIONIb30BaTh MPUEMBI JIOTHYECKOTO MBIIUICHUS TIPU OCBOCHUU
3HAHHWHA: PaCKpPhIBaTh CMBICT XUMUYECKUX TOHATHHA (BBIACIATh MX XapaKTEPHBIC
MPU3HAKK, YCTAHABIMBATH B3aUMOCBS3h C JPYTHMH TOHSATHSMH), HCIOJIB30BATh
MOHATHS I OOBSICHCHHUS OTICIbHBIX (PAKTOB W SIBJICHUH, BBIOMpATh OCHOBAaHUS U
KPUTEPUHU I KIaCCU(PUKAIMK XHUMHYCCKUX BEIICCTB W XUMHUYECKHUX PEaKIIHM,
YCTaHABJIMBATh TMPUIUHHO-CICJACTBEHHBIC CBSI3M MEXIY OOBCKTAMU H3YyYCHHSI,
CTPOUTH JIOTUYCCKHUE PACCYXKICHHS (MHIYKTHBHBIC, NCTyKTUBHBIC, MO AHAJOTHH),
JIeIaTh BBIBOJBI U 3aKITFOUCHHS;

YMCHHE TIPHUMCHAThL B TIPOIECCe II0O3HAHUS TOHATHS (MPEIMETHBIC U
METanpeIMETHBIC), CUMBOJIMUCCKHE (3HAKOBBIC) MOJCIIH, HCIIOIB3YEMbIC B XUMUH,
peoOpPa3oBBIBaTh MIUPOKO MPUMEHSIEMBbIC B XUMHH MOJICIbHBIC TPEICTABICHUS —
XAMHYECCKUH 3HAK (CHMBOJI DJIEMEHTA), XHMHUYEcKas QopMylia W ypaBHEHHUE
XUMHYECKOW PEAKIUM — TPU PEIICHUU Y4eOHO-TTO3HABATEIBHBIX 3a7a4, ¢ YYETOM
3TUX MOJICIBHBIX TMPEACTABICHUN BBIABIATh M XapaKTePU30BaTh CYIIECCTBCHHBIC
NPHU3HAKA H3yY4aeMbIX OOBCKTOB — XMMHYECKUX BEIIECTB M XUMHUYCCKHX PCaKIIHM,
BBISBJIATH  OOIIME  3aKOHOMEPHOCTH,  IPUYUHHO-CIICJICTBCHHBIC  CBSI3M W
NPOTUBOPEUHS B M3y94aeMbIX MPOIECCaX U SBICHUSIX.

Ba3oBble ncciienoBaTe/IbcKHE TeHCTBHSA

YMEHHE UCIOJIb30BaTh IOCTaBJICHHBbIE BOMPOCHI B KadyecTBE HWHCTPYMEHTa
MO3HAHUS, & TAK)KE B KAUeCTBE OCHOBBI /Il (POPMUPOBAHUS TUIIOTE3bI TIO MPOBEPKE
NPAaBUJIBHOCTU BBICKA3bIBAEMBIX CYKIECHUM;

NpUOOpEeTeHHe OMbITa MO IJIAHUPOBAHMIO, OPraHU3alMd U IPOBEIACHUIO
YUYEHUYECKUX OJKCIEPUMEHTOB, yMEHHE HaOmoAaTh 3a XOJOM IIpoliecca,
CaMOCTOSITEILHO IPOTHO3UPOBATh €ro pPe3ysbTaT, (popMynupoBaTh OOOOIICHHUS H
BBIBOJIBI TI0 PE3YJIbTaTaM MPOBEJAEHHOTO OIbITA, UCCICTOBAHUS, COCTABIATH OTYET O
poJieJIaHHON padoTe.

PabGora ¢ undgopmanmeii:

yMEHUE BBIOWpATh, aHATU3UPOBATH U HWHTEPIPETUPOBATH HWHOOPMAIUIO
Pa3TUYHBIX BHJIOB M (HOPM TPEACTABICHUS, MOJIYYaEMYI0 W3 Pa3HbIX HNCTOYHUKOB
(Hay4yHO-TIOMYyJIIpHAs JINTEpATypa XUMUUYECKOTO COJIEp KaHMs, CITPABOYHBIE MTOCOOUS,
pecypcel UHTEepHETa), KPUTHYECKH OIICHUBATH MPOTHBOPEUYMBYIO U HEIIOCTOBEPHYIO
uHbOpMaIHIO;

YMEHHUE TPUMEHSATH Pa3IMYHBIE METOJBI M 3alpoChl MPHU IOUCKE M OTOOpE
uHQOpPMAIIMM W COOTBETCTBYIOIIUX JAHHBIX, HEOOXOMUMBIX IS BBITIOJHEHUS
y4eOHBIX WM TO3HABATENBHBIX 3a]lad ONPEeIEHHOT0 THIA, MPUOOPETEHUE OIbITA B
0o0JacCTM  MCMONB30BaHUS  WH(DOPMAIMOHHO-KOMMYHHUKATUBHBIX  TEXHOJOTH,
OBJIaJICHNE KYJIbTYpOH aKTHBHOTO HCIIONH30BAHUS PA3TUYHBIX TOUCKOBBIX CHCTEM,
CaMOCTOSITETIFHO BHIOWPATh ONTHUMAJIBHYIO (HOpPMY TpeacTaBiIeHUS HWHPOPMAIMHA U
WUTIOCTPUPOBATh pElIaeMble 3aJadd  HECJIOKHBIMH CXEMaMH, JuarpaMMaMH,
apyrumu popMamu rpa@uku U KX KOMOMHALUSMU;



YMEHUE HCHOJb30BaTh W  AaHAIM3UPOBATHL B Ipolecce ydyeOHOM u
HCCIIEIOBATENBCKON JeATeNbHOCTH HHGOPMALUIO O BIUSHUU MPOMBIIUICHHOCTH,
CEJIbCKOT0 X03SIIICTBA U TPAHCIIOPTA HA COCTOSIHUE OKPY>KaroUIel NPUPOTHON Cpebl.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC JeiiCTBUSA:

yMEHUs 3a/laBaTh BOMPOCHI (B XOJ€ Avayiora u (WIih) JUCKYCCHH) MO CYIIECTBY
oOcyxmnaeMol  Tembl, (GOPMYJIUPOBATH CBOU MPEHJIOKEHUS  OTHOCHUTEIBHO
BBITIOJTHEHUS TIPEJIJIOKCHHOM 3a1a4H;

YMEHUS  TPEJCTaBIATh  IOJYYCHHBIE  pe3yJbTaThl  IO3HABATEILHOU
NESATeIbHOCTH B YCTHBIX M MUCHbMEHHBIX TEKCTaX; JIeJIaTh MPE3CHTAIIUIO0 PE3YIbTATOB
BBITIOJIHEHUSI XMMUYECKOTO JKCIepUMEHTa (71a00paTOpHOro OIMbITa, J1a00paTOpPHOM
paboThI MO UCCIIE0BAHUIO CBOMCTB BEIIECTB, YYEOHOIO MPOEKTA);

yMEHUS Yy4eOHOTO COTPYJHHMYECTBA CO CBEPCTHHUKAMH B COBMECTHOM
MO3HABATEILHON W UCCIIEIOBATEIbCKON JEATeTbHOCTH MPU PEIICHUU BO3HUKAIOIINX
npoOsieM Ha OcHOBe Yyuéra OOLMX MHTEPECOB U COrJacoBaHUs MO3ULUN
(oOcyxaeHus, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMBI», KOOPJIUHAINS COBMECTHBIX
NEUCTBHM, OMpeleNIieHUe KPUTEPHUEB MO OLICHKE KavyeCTBA BBIMOJHEHHOW PabOThI U
ApyTHE).

PerynsiTuBHBIe YHHBEPCAIbHBIE YUeOHbIE eiiCTBUSI:

YMEHUE CaMOCTOSITEILHO OMNpPEeAesaTh IeMH JeATeIbHOCTH, IUIAaHUPOBATh,
OCYIIECTBIISITh, KOHTPOJUPOBaTh U TPHU HEOOXOJAMMOCTH KOPPEKTHPOBATH CBOIO
NeATeNIbHOCTh, BBIOMpaTh Hambojee A(PeKTUBHBIE CIIOCOOBI pelieHus YIeOHBIX U
MO3HABATEIbHBIX 3a/la4, CAMOCTOSITENIbHO COCTaBISATh WM  KOPPEKTUPOBATH
NPEJIOKEHHBI  aNrOpUTM JIEUCTBUIM TPU  BBIIIOJIHEHUM 3aJaHUNd €  yu€ToM
MOJIYYeHUS HOBBIX 3HAHUW 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIHSIX,
OIICHMBATh COOTBETCTBHE TIOJYYEHHOT'O pe3yjbTaTa 3asBICHHOW 1€, YMEHUE
UCIIOJIb30BaTh M aHAJIM3UPOBATH KOHTEKCTHI, IIPEAJiaracMbl€ B YCIOBUH 3aJJaHUH.

MHNPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeAMETHBIX pe3ydbTaTOB IO OCBOCHHIO  005S3aTEIBHOTO
collepKaHMs, YCTAaHOBJIECHHOTO JaHHOW (enepanbHON paboyeil mporpaMmmoi,
BBIJICNIAIOT: OCBOGHHBIE OOYYaIONIMMHCS HAYYHBIC 3HAHHS, YMEHUS U CIOCOOBI
NeHCTBHM, cieruduaecKue s MPEIMETHON 001acTh «XUMHUS, BUABI ICITCIBHOCTH
M0 TIONYYCHUIO HOBOTO 3HAHMS, €ro WHTEpPHpeTalnd, MpPeoOpa3oBaHHUIO0 U
MPUMEHEHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyAIIHSIX.

K konity oOydenus B 8 kj1acce mpeIMETHBIE PE3ybTaThl HA 0A30BOM YpOBHE
JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

e pacKphIBaTh CMBIC OCHOBHBIX XMMHYECKHX TOHSTHI: aToOM, MOJEKYJa,
XUMHUYECKUI BJIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECH
(omHOpONHAsT W HEOAHOPOJIHAS), BaJCHTHOCTb, OTHOCHUTEIbHAS ATOMHAS |
MOJICKYJIIpHAsT Macca, KOJWYECTBO BEIIECTBA, MOJb, MOJSpHAs Macca,
MaccoBas JIOJISI XUMHUYECKOTO AJIEMEHTA B COCIMHEHHH, MOJISIPHBIH O00BEM,
OKCHUJI, KHUCJIOTa, OCHOBAHHUE, COJIb, AJIEKTPOOTPULATEIbHOCTb, CTEIEHb



OKHCJICHHUSI, XMMHUYECKas peakius, KiacCu(UKalus peakiuil: peaxkuu
COCIMHEHUS, PEAKIIUU PA3TI0KECHUS, PEaKIMK 3aMEIIeHUs, peakiiuu oOMeHa,
9K30- U DHHAOTEPMHUYECKHE pEakKluu, TemioBoM 3ddexT peakuuu, sapo
aToma, JJICKTPOHHBIM CJIOW aToMma, aTOMHas OpOUTalb, pPaJUyC aTroMma,
XUMHUYECKAsT CBS3b, MOJISIPHASA W HEMOJSPHAS KOBAJIEHTHAsl CBSI3b, MOHHAA
CBSI3b, MOH, KaTUOH, aHUOH, PAaCTBOP, MaccoBasi J10JIs BellecTBa (MPOIEHTHAs
KOHIEHTpALMsI) B paCTBOPE;

WUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XMMHUYECKUX TIOHATHHA U
MPUMEHSATH 3TH MOHITHUS NPU ONMUCAHUM BEIIECTB U UX MIPEBPAICHUI;
UCIIOJIH30BaTh XUMHUYECKYIO CUMBOJIMKY JIJIsi COCTaBiieHUs] (OpPMYJT BEIIECTB
U ypaBHEHUN XUMUUYECKUX PEAKIIUM;

OTIPENICNIATh BaJIGHTHOCTh AaTOMOB JJIEMEHTOB B OWHApPHBIX COCIUHEHUSX,
CTEIEHb OKUCJICHUS PJIEMEHTOB B OMHAPHBIX COEUHEHUSIX, PUHAIIICIKHOCTD
BEIIECTB K OMNpeaeaéHHOMY KIacCy COEIUHEHHH 1o (opMynaMm, BUJ
XUMUYECKOW CBA3W (KOBaJEHTHAas W HOHHAs) B HEOPraHWYECKUX
COEJIMHECHUSX;

packpbiBaTh cMmbici l[lepuognueckoro 3akona J[. WM. Menneneena:
JIEMOHCTPUPOBATh TMOHUMAHHUE TEPUOJAUYECKOM 3aBUCUMOCTH CBOICTB
XUMHUYECKUX DJIEMEHTOB OT HMX MOJIoKeHUsi B llepuoauueckoil cucreme,
3aKOHOB COXpPAaHEHUSI MAacChl BEHIECTB, IOCTOSHCTBA COCTaBa, ATOMHO--
MOJIEKYJISIPHOTO YYEHHs], 3aKOHa ABOTaIpO;

ONMKCHIBATh M XapakTepu3oBaTh Tabmuunyro Gopmy Ilepuognueckoit
CHUCTEMBbl XUMHUYECKUX JIEMEHTOB: pa3iNyaTh MOHATHUS «TJIaBHAs MOATPYIIa
(A-rpynma)» um «mobouHass moarpymnmna (b-rpymnma)», maneie W OoJbline
NEPHUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPbIE HMEIOTCS B TaOJIHIlE
«llepuogmueckas cucrema xumuyeckux snemeHTtoB J[. M. MenneneeBa» ¢
YUCJIOBBIMU XAPAKTEPUCTUKAMU CTPOEHUS aTOMOB XHUMHYECKHX 3JIEMEHTOB
(coctaB um 3apsj sApa, oOlee YUCiIo SJIEKTPOHOB U PACTPECICHHE UX TI0
AIIEKTPOHHBIM CJIOSIM);

KJIacCU(UIIMPOBATh XUMHUYECKUE DJIEMEHTBhI, HEOPTaHUYECKHUE BEIIECTBA,
XUMUYECKHE peakiuu (M0 YHMCIYy M COCTaBy YYAcCTBYIOIIMX B PEAKUUH
BEIIECTB, MO TEIIIOBOMY D (DEKTy);

XapaKTepru30BaTh (OMUCHIBATH) OOIIME XWMHYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIAcCOB, MOATBEPXKAAsl OMHCAHWE MPUMEPAMHU MOJIEKYJISIPHBIX
YPaBHEHU COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN;

IIPOTHO3MPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX Ka4y€CTBEHHOI'O
COCTaBa, BO3MOXXHOCTM TPOTEKaHUS XUMHUYECKUX IMPEBpALlEHU B
Pa3IUYHBIX YCIOBUAX;

BBIYHCIISITh OTHOCUTENIBHYIO MOJIEKYJISIDHYIO U MOJISIDHYIO MAacChl BEIIECTB,
MAacCOBYIO JIOJII0O XUMHUUYECKOTO »3JEeMEHTa 1o QopMysne COeIuHEHUs,



MacCOBYIO JOJIO BEIECTBA B PACTBOPE, MMPOBOJUTH PACUETHI 10 YPABHEHUIO
XUMHUYECKOU PEaAKLINH;

MPUMEHATh OCHOBHBIE ONEPALUU MBICIUTEIBHONU AESITENIbHOCTU — aHAIHU3 U
CHUHTE3, CpaBHEHHE, O0000IlIeHHe, CHUCTeMaTH3allhio, KiacCUpUKaIHIO,
BBISIBJICHUE TMPUYMHHO--CIEICTBEHHBIX CBSI3€M — MJI1 U3YYEHUS CBOMCTB
BEUIECTB U XUMHUYECKUX PEaKLUN, €CTECTBEHHO-HAYYHbIE METOJIbl TIO3HAHUS
— HaOMIoIcHUe, U3MEpEHUe, MOJAEIMPOBAHHUE, IKCIEPUMEHT (peajbHbIi U
MBICJICHHBIN );

CJIeI0BaTh MpaBUjIaM IMOJIb30BaHUS XUMHUYECKOU MOCYI0M U J1ab0paTOPHBIM
o0opyaoBaHMEM, a TakXKe IMpaBWiaM OOpalleHusi C BellecTBaMH B
COOTBETCTBUM C HWHCTPYKIUSMHU 10  BBINOJIHEHUIO  JTAOOPATOPHBIX
XUMHYECKUX OIBITOB MO MOJYYEHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(BomOopoa W KHUCJIOpOJa), MPUTOTOBIEHUIO PACTBOPOB C OMNPENEIEHHOM
MAacCOBOM JI0JIEM pPacTBOPEHHOIO BELIECTBA, IUIAHUPOBATH U MPOBOAUTH
XUMHYECKUE SKCIEPUMEHTHI 10 PACMO3HABAHUIO PACTBOPOB IIEJIOYEH U
KHUCJIOT C MOMOIIbI0 MHAUKATOPOB (JaKMyc, (eHON(PTalIenH, METUIIOPAHK U

JpyTue).

K koniy oOydenust B 9 kjacce mpeJMETHBIE pe3ylbTaThl HA 0a30BOM YpOBHE
JOJIKHBI OTPaXkaTh C(HOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

PacCKpbIBATh CMBICI OCHOBHBIX XUMUYECKHX MOHITUN: XUMHUYECKUN 3JIEMEHT,
aToM, MOJIEKyJa, HWOH, KAaTHOH, AaHWOH, IIPOCTOE BEIIECTBO, CJOKHOE
BEILECTBO, BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb OKHUCIICHUS,
XUMHYECKasi peakiysi, XUMUUYECKasl CBA3b, TEIUIOBOM (D PEKT peakinu, MoJb,
MOJISIPHBIH 00BEM, pacTBop, AIEKTPOJIUTHI, HEAJNEKTPOJIUTHIL,
ANEKTPOIUTHYECKAs JUCCOLMALINSA, PEaKIMd HOHHOTO 0OMEHa, KaTaau3aTop,
XUMHUYECKOE€  paBHOBECHE, OOpaTHMble H  HEOOpaTHMbIE  PEAKIIUH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU, OKUCINUTEb, BOCCTAHOBUTEIIb,
OKHUCJICHHE ¥ BOCCTAHOBJICHUE, aJUIOTPOIHs, aM()OTEPHOCTh, XUMHUUYECKAS
CBs3b (KOBAJICHTHAsl, HOHHAs, METAJNINYECKas), KPUCTAJUIMYECKas PEUIETKa,
KOPpO3HsI METAJUIOB, CIUIABBI, CKOPOCTh XMMHUYECKON PEaKUHH, MPEICIbHO
nonyctuMast konuentpanusa [1/IK BemecTsa;

WUIIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XHMHUYECKUX IIOHATHUA U
IIPUMEHSATH 3TU NOHATUS [IPU ONKMCAHUU BEIIECTB U UX MPEBPALICHU;
UCIIOJIb30BaTh XUMHUUYECKYI0 CHMBOJIUKY JIJISi COCTABIICHUS (DOPMYI BEIIECTB
Y YPABHEHUN XMMHUYECKUX PEAKIUN;

ONPEAEATh BAJEHTHOCTh M CTEIEHb OKHUCJIEHUS XUMHUYECKUX JJIEMEHTOB B
COCMHEHUSAX PA3JIMYHOTO  COCTaBa, [MPUHAICKHOCTh  BEUIECTB K
OTpeNIeIEHHOMY KJIACCY COSMHEHUH MO (opMyIiaM, BUJ] XUMUYECKON CBSI3H
(KOBaJIeHTHAsl, WUOHHAs, METAJJINYECKasi)) B HEOPraHUYECKUX COETUHEHUSIX,
3apsii MOHA IO XUMHUYECKOU popMyJie, xapakTep Cpe/ibl B BOJHBIX pacTBOpax



HEOPTraHUYECKUX COCAUHEHUM, TUIl KPUCTAIUIMYECKON PEIIETKM KOHKPETHOTO
BELIECTBA;

packpbiBaTh cmbican llepuonnueckoro 3axoHa J[. M. MengeneeBa wu
JEMOHCTPUPOBATh €r0 TOHUMAHME: OIHUCHIBATH U  XapaKTEPU30BATh
Tabnnunyro (opmy Ilepuoauyeckoii CUCTEMBl XUMUUYECKUX DIIEMEHTOB:
paznuyarh MOHATUS «JIaBHas mnoArpynmna (A-rpymma)» M «1moboyHas
noarpynna (b-rpynma)», Manble W OoOJbIIME€ TMEPUOJbI, COOTHOCHUTH
0003Ha4YeHUs, KOTOPhIE UMEIOTCS B MEPUOJIUUECKON TaOIHUIEe, C YUCITOBBIMU
XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XHUMHUYECKHX JJIEMEHTOB (COCTaB H
3apsan  Anpa, o0Ilee YHCI0 DBJEKTPOHOB M paclpeiesieHHe HX I0
AJIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIHE 3aKOHOMEPHOCTH B H3MEHEHUHU
CBOMCTB DJIEMEHTOB M HX COCIMHEHUN B TpeaesaXx MallbIX IMEePUOJI0OB U
TJIABHBIX MOJATPYIII ¢ YYETOM CTPOCHHUSI UX aTOMOB;

KJIacCU(PUIIUPOBATh XMUMHUYECKUE DJIEMEHTBHI, HEOPraHMYECKHE BEIIEeCTBa,
XUMUYECKHE peakiuu (M0 YHUCIy M COCTaBY YYacCTBYIOIIMX B PEAKIUH
BEIIECTB, MO TEIJIOBOMY 3(eKTy, Mo HU3MEHEHUIO CTETCHEH OKHUCICHUS
XUMUYECKUX DJIEMECHTOB);

XapaKTepu3oBaTh (OMUCHIBATh) OOMKME W CHEIUDUUESCKHEe XUMHYECKUE
CBOMCTBa TPOCTBIX M CJIOXHBIX BEIISCTB, TMOATBEPKaasi OMUCAHUE
npuMepaMyd MOJIEKYJISIPHBIX M HMOHHBIX YpPaBHEHUW COOTBETCTBYIOIIMX
XUMUYECKUX PEaKIU;

COCTaBJISITh YPABHEHUS AJIEKTPOJIUTHUYECKON AUCCOUMALNN KHUCIIOT, IIEI0Ye
U COJICH, TOJHBbIE U COKpAaIEHHbIE ypaBHEHHS peakluié MOHHOTO OOMeHa,
YpaBHEHUs pEaKlHil, MOATBEPKAAIOLUIMX CYIIECTBOBAHUE T'€HETUYECKOU
CBSI3U MEXK]ly BELIECTBAMU Pa3JIUYHBIX KJIACCOB;

pacKpblBaTh  CYIIHOCTb  OKHUCJIUTEIbHO-BOCCTAHOBHUTEIIBHBIX  PEaKIUH
TIOCPEJICTBOM COCTABIICHHUS 3JIEKTPOHHOTO OajaHca 3TUX PeaKIni;
IPOTHO3UPOBATH CBOMCTBAa BEIIECTB B 3aBUCUMOCTH OT HUX CTPOECHUS,
BO3MOKHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpAllEHUH B Pa3IUYHBIX
YCIIOBUSIX;

BBIYHCIISITh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIDHYIO MaccChl BEILIECTB,
MAacCOBYIO JIOJIF0 XHMHYECKOTO »dJeMEHTa 1o (opMmyne COeAUHECHUS,
MacCOBYIO JIOJIO BEILIECTBA B PACTBOPE, IPOBOJUTH PACUETHI IO YPABHEHHIO
XUMHUYECKOU pEaKInH;

coOI0IaTh MpaBwia TOJB30BAHUS XUMHUYECKOW MOCY0N U 1ab0paToOpHBIM
o0opynoBaHMEM, a Tak)Ke TpaBwia OOpalieHuss C BEMIeCTBAaMH B
COOTBETCTBHM C HWHCTPYKIUSIMH 1O  BBIMOJTHEHUIO  JTAOOPATOPHBIX
XAMHYECKUX OIBITOB TIO MOJTYYEHUIO W COOUPAHUIO ra3000pa3HBIX BEIIECTB
(aMMUaKa u yriaekuclioro rasza);

MPOBOJIUTh PEAKIIMH, MOJTBEPKIAIOIINE KaYeCTBEHHBIN COCTaB Pa3IUYHBIX
BEILECTB: PACMO3HABATH OMNBITHBIM MYTEM XJIOpHUA-, OpPOMUI-, HOIMI-,



kapOoHar-, Qocdar-, cunaMkKaT-, Cyab(dar-, TUIPOKCHI-UOHBI, KATUOHBI
aMMOHHUSI W WOHBl HW3YYCHHBIX METAJJIOB, TMPUCYTCTBYIOIIHE B BOJHBIX
pacTBOpax HEOPTraHUYECCKUX BEIIECTB;

MPUMEHSITh OCHOBHBIC OTICPAIMUA MBICIUTEIHHONW JCSITCIIBHOCTH — aHAIHU3 U
CUHTE3, CpaBHEHME, 0000IICHUE, CUCTEMATU3alliI0, BBISIBICHHE MPUYUHHO-
CIICICTBCHHBIX CBSI3€H — IS M3y4YEHUS CBOWCTB BEIIECTB U XMUMHUYECCKUX
peakiuii, EeCTECCTBEHHO-HAyYHbIC METOJbl T[IO3HAHWS — HaOIIOACHHE,
U3MEpPEHHUE, MOJICIIUPOBAHKE, YKCIIEPUMEHT (peabHbIN U MBICIICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KUIACC
KounyecTBo yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LH(POBbIE)
KonTtpoibHbie IIpakTHYeckue
n/n TeM MPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMUYECKHE OHATHS
Xumuss — BakHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubnuotexa [JOK
' MIPAKTHUYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837c
YeJI0BeKa
19 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
' peaxiuu https://m.edsoo.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bo3nyx. Kucnopoa. [Tonsitue 6 bubnuoreka [IOK
' 00 okcHIax https://m.edsoo.ru/7f41837c
Bopopoa.Ilonsarue o kucinorax bu6mmoreka [IOK
2.2 8 1
U COJISIX https://m.edsoo.ru/7f41837c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBAHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCBI 11 1 1 bubnuoreka [JOK
' HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paspnean 3. Illepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeaAKIIUN



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

[Tepuonnueckuii 3aKOH U
IIepnoauueckas cucrema

bubmuoreka [IOK

1 7
3 XUMHUYECKUX AemeHToB /1. 1. https://m.edso0.ru/7f41837c
Memnpene-eBa. CTpoeHue aroma
- )éI/IMI/I‘-IeCKaﬂ CBS3b. . Butmorexa [IOK
) KUCIUTCIILHO https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJIBLHBIC peaKHI/II/I
bubmmoreka [{OK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837c
p 3 bu6moreka [IOK
C3CPBHOC BPEMA https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



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

9 KUIIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3nes 1. BemecTBo  XuMHuyeckmne peakuun
11 [ToBTOpEHue u yriybieHne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edso00.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HeMeTa/JILI M X COeAMHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmorexa HOK
' PyibL. 4P https://m.eds00.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 1 bubmorexa HOK
' DYIHEL- ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 aneMeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmorexa HOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25



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

Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

. bubnmoreka [JOK
3.1 Obmme CBOHCTBA METAIIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxxneime MeTa/UIbI 1 UX COSTUHEHUS 16 https://m.edsoo0.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»aiomnias cpeaa
4.1 B CTBA ¥ MaTEPHUAJILI B )KU3HH YEJI0BEKA 3 bubnmorera [TOK
' ere P . https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpems 3 bubmorexa LOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68



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




IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero u3yuyeHnusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypchl
1 [Ipenmer xumuu. Poss XuMuu B )KU3HU 1 bubmmoreka [{OK
yenoBeka. Tena u BelecTna https://m.edsoo.ru/ff0d210c
2 [TonsTHE O METOAAX TIO3HAHMS B XUMUHU 1 bubmorexa OK
A https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «IIpasuiia
3 paboTHI B TaOOPATOPUU U TIPUEMBI 1 bubmuorexa [JOK
oOpareHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
4 Uuctele BemecTBa u cMech. CriocoObl 1 bubmuorexa [JOK
pa3aesieHust cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2
5 «Paznenenne cmeceit (Ha mpumepe 1 bubmmorexa [TOK
a . p p https://m.edsoo.ru/ff0d28c8
OUYHCTKU MOBAPEHHOM COJIM)»
bubnuoreka [JOK
6 A 1
TOMBI H MOJCHyIH https://m.edsoo.ru/ff0d2a6¢c
7 XUMHUYECKHUE AIEMEHThI. 3HAKH 1 bubmuoreka [JOK
(CUMBOJIBI) XUMHUYECKUX JICMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U croXXHBIE BellleCTBA 1 bubmorexa HOK
P - https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJIIPHOE YUYEHUE 1 bubmorexa LIOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH MNOCTOSHCTBA COCTaBa BEIICCTB.

bubmuoreka [JOK
10 X eckas o a. BanentHoc
v 2 popyz JICHTHOCTD https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKHX JICMCHTOB
11 OTtHocuTeNbHAs aTOMHAsI Macca. bubnuorexa [JOK
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J1s1 XUMHYECKOTO bubmmoreka [{OK
3JIEMEHTA B COEMHEHUH https://m.edsoo.ru/ff0d350c
13 Konunuecto Bemnecta. MoJib. bubmmoreka [{OK
MognspHas macca https://m.edsoo.ru/ff0d5230
14 DOu3nvecKrue U XUMUYECKHE SIBIICHUS. bu6moreka [IOK
XuMH4ecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycoBHs MPOTEKAHUS bubnuoreka [IOK
XUMUYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnuoreka [JOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncienust Koau4ecTBa, MacChl
17 BEIIIECTBA 110 YPABHCHHUSIM XUMHUYECKUX Bubmmorexa [JOK
m . M https://m.edsoo.ru/ff0d5708
peakuit
Knaccudukanuss XaMUuecKuX peakiiuii
18 (coenuHEHMS, PA3IOKEHUS bubmorera [JOK
g > P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHIMKIoneauct. O600IeHIE 1 bubmorexa HOK
H AT Hul https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUH
20 KonTponpHas padota Nel mo teme bubnuoreka [IOK
«BelecTBa U XUMUYECKHUE PEAKLIUN https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bubnuoreka [IOK

Bo3ayxa. Kucnopoa — sneMeHt u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
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npocroe BeuecTBo. O30H

duznueckue 1 XUMUYECKUE CBOUCTBA

bubmmoreka [{OK

22
KHCIO0POJA (PCAKLUHH OKHCIICHIA, https://m.edsoo.ru/ff0d4614
ropenue). [lorsitue 06 okcumax
CriocoOsI MoJTydeHUsT KHUCIOpOoia B
23 J1a00paTOPHH M MPOMBIIIJICHHOCTH bubmorexa HOK
patop P ' https://m.edsoo.ru/ff0d497a
[Tpumenenue kuciopoaa
TenoBoii 3¢ ekt xumMuueckoin
24 peaxiuu, IoOHATHE O bubnuorexa [JOK
TEPMOXHUMHUYECKOM YPABHEHUH, 3K30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMHUUECKHUX PEAKITUIX
TommuBo (HedTh, yroias U METaH).
25 3ar ${3HeI-EI/Ie(11;03 . a, CIIOCOOBI c)ero bubnmorexa [JOK
p yxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[IpakTruueckast pabota Ne 3 o Teme
26 «[Tonmyuenue u cobupanue Kucaopoaa bubamorera LOK
v N P poaa, https://m.edsoo.ru/ff0d4ae2
M3y4YEHHUE €ro CBOMCTBY
97 Bopopon — sneMeHT u mpoctoe bubnmuoreka [JOK
BeniecTBo. Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
28 du3ndecKknue U XMMUYECKHUE CBOMCTBA bubnmuoreka [JOK
Bojiopoja. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubmuoreka [JOK
29 I1
OIPITHE 0 KHETOTAX 1 COILIX https://m.edsoo.ru/ff0d50d2
Crnioco6bl nosryyeHus BOAOPOaa B bubnuoreka [IOK
30
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
IIpakTtuyeckas padora Ne 4 o reme
bu6mmoreka [JOK
31 «ITonyuenue u cobupanue Bo10po/a,

HU3YUCHHUC CTO CBOMCTBY

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
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MonsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABorasnpo https://m.edsoo.ru/ff0d542e
Brrunciienus 00béMa, KOJIMYeCTBa
33 BEIIIECTBA ras3a I10 €ro U3BECTHOM bubmorexa HOK
.. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WK 00BEMY
Brranciienuss 00EMOB ra3oB 110
34 ABHCHHIO PEaKI[UHM HAa OCHOBE 3aKOHAa bubmiorexa HOK
P .. P . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHHH Ta30B
35 du3nvecKrue U XMMUYECKHE CBOMCTBA bubmmoreka [{OK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonstue 06 bubnuoreka [IOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacbieHHnbie
37 M HEHACKIIIIEHHBIE pacTBOPBL. MaccoBas bubmorexa HOK
P PPl https://m.edsoo.ru/ff0d5b40
JI0JISI BEIIECTBA B PACTBOPE
[Ipaktuueckast pabota Ne 5 mo Teme
38 «IIpurotoBneHue pacTBOpPOB ¢ bubnuoreka [IOK
OnpeAeIEHHON MacCOBOM 10Jei https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»
39 KontponpHas padota Ne2 mo teme bubnuoreka [JOK
«Kucnopoa. Bogopona. Bona» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiaccupuKanus, bubnunoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonyueHnue 1 XuMUYECKHE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX bubmorexa LOK
’ P https://m.edsoo.ru/ff0d664e
OKCHOB
42 OcHoBaHusI: cOCTaB, K1accuduKaims, bu6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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[Tosydyenune u XMMHUYECKUE CBOMCTBA

bubmuoreka [JOK

43
OCHOBaHHUI1 https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: cocraB, knaccudukarms, bubmmoreka [{OK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHue u XUMUYECKUE CBOKCTBA bubnuorexa [JOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeaHne): HOMEHKIATypa,
46 cnocoi(ilf I10JI )GHI/H[ XI/IMI/I‘IZEKI/IG bubmmorera [TOK
y i ’ https://m.eds00.ru/00ad9474
CBOMCTBaA
[IpakTueckas padota Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 337a4 110 TEME bu6moreka [IOK
«OCHOBHBIE KJTaCChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEeIUHEHUIN
48 I'eneTnueckas cBsi3b MEXY KiaccamMu bubnuoreka [IOK
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O00011IeHNE U CUCTEMATHU3ALUS 3HAHUN
m H https://m.edso0.ru/00ad9ch2
KontponpHas padota Ne3 mo teme
50 "OCHOBHBIE KJIACCHI HEOPraHUUECKUX bubnmorexa [TOK
. P https://m.edsoo.ru/00ad9ela
cOoeMHEHMI
[TepBbie MOTBITKH KIacCU(pUKAITIU
bubmuoreka [JOK
51 XAUMHAYECKUX JJIEMEHTOB. [loHsTHE O
https://m.edsoo.ru/00ad9ffa
IPYIIAax CXOAHBIX SJIEMEHTOB
[Tepuoaudeckuii 3aKOH U
bubnuoreka [JOK
52 [Teproauueckas cucTeMa XUMUYECKUX
https://m.edsoo.ru/00ada52¢c
anemenToB /. 1. Menneneepa
bubanoreka [IOK
53 Ilepuopl, rpymnbl, NOATPYIIIBI i

https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. CocTaB aTOMHBIX

bubmuoreka [JOK

>4 sanep. M3oronsl https://m.edsoo.ru/00ada342
CtpoeHnue JIeKTPOHHBIX 000JI09eK
95 aToMOB 3JieMeHTOB [lepuoanueckoit bubmorexa LHOK
https://m.edsoo.ru/00ada6hc
cucremsl JI. . MenaeneeBa
XapakTepucTuKa XUMHUYECKOTO
56 3JIEMEHTA MO €T0 MOJOKEHUIO B bubnuorexa [JOK
[Tepnoanueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3navenwue [lepronuyueckoro 3akoHa st
57 pa3BuTHA HayKu U npaktuku. . 1. bubnuoreka [IOK
MenneneeB — y4E€HBIN, MEIaror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
58 DIJIEKTPOOTPUIIATETLHOCTh AaTOMOB bubnuoreka [IOK
XUMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
59 Hornas ximireckas cosisb https://m.edsoo.ru/00adac34
60 KoBanentHas nossipHas XuMu4deckas bubnuoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHntHast HenoasspHasi XMMUYECKast bubnuoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
62 CreneHb OKUCICHUS bubmmorexa [JOK
https://m.edsoo.ru/00adae28
63 OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIC bubnnoreka [JOK
peakuuu https://m.edsoo.ru/00adb076
64 OKucauTen U BOCCTAHOBUTEIIH bubmmorexa [JOK
https://m.edso0.ru/00adb076
65 KonTtponpHas padota Ne4 o teme bubnuoreka [IOK
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«Ctpoenne atoMa. XUMHUECKasi CBA3b

https://m.edsoo.ru/00adb486

66 PesepBHeiit ypok. O600IIeHNE 1 1 bubnmoreka [JOK
CHCTeMaTH3alus 3HaHUI https://m.edsoo.ru/00adb33c
67 PesepBHeIit ypok. O600IICHNE 1 1 bubnuorexa [JOK
CHCTeMaTH3aIus 3HaHUH https://m.edsoo.ru/00ad9ch?2
68 PesepBHbiit ypok. O6001IEHNE U 1 bubnuorexa [JOK
cUCTEeMaTH3als 3HAHUI https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTnueckue op
n/n Bcero u3yueHnusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcsl
[Iepnoanueckuil 3aK0H.

1 [Iepnoanueckas cucrema 1 bubnuorexa [JOK
XUMHUYECKUX AemeHToB /1. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH

2 CBOWCTB XUMHUYECKUX DJIEMEHTOB 1 bubmorexa TOK

. https://m.edso0.ru/00adb6b6
TIEPBBIX TPEX MEPUOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 bubnuoreka [JOK
HEOpPraHWYECKUX BEIECTB https://m.edsoo.ru/00adb7e2

4 Bunn xXuMuueckoil CBSI3U U THIIEI 1 bu6mmoreka [IOK
KPHUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponpHas padorta Nel o teme

5 «IToBTOpEHue U yriyOneHne 3HaHUI 1 1
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiacca

5 Knaccudukanus XuMuaeckux 1 bubnunoreka [JOK
peakuii Mo pa3IMYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHUYECKOM

7 eakiuu. [IoHSITHE 0 TOMOTCHHBIX U 1 bubmmorexa [JOK
peariu. https://m.edsoo.ru/00adbe9a
Te€TEPOre€HHBIX PEAKIIHIX
[ToHATHE O XUMUYECKOM PABHOBECHHU.

bu6mmoreka [JOK
8 @akKTOpbl, BIUAIOIINE HA CKOPOCTh 1

XHUMHUYECKOU pPCaKun U MOJIOKCHUC

https://m.edsoo.ru/00adc28c
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XUMHUYCCKOT'O paBHOBCCHUS

OKHCIIMTEIFHO-BOCCTAHOBUTEIBHBIC

bubmuoreka [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 2IEKTPONUTHYECKON
10 mucconuanmu. CHIBHBIE U CIIa0bIE bubnmorexa LHOK
’ https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 MoHHbIe ypaBHEHUS PEAKIIUN bubmmorexa [IOK
My peakil https://m.edsoo.ru/00add448
XUMHYECKUE CBOMCTBA KUCIOT U
12 OCHOBAHHUI B CBETE IIpeACTaBICHUI bubmmorexa [TOK
pv https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIMTUYECKON JUCCOIHAITIT
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 MIpEeNCTaBIEHUN 00 bubmmorexa [OK
bedl . https://m.edsoo.ru/00add8h2
ANEKTPOJUTUUECKON JUCCOIHAITIT
14 ITousarue o ruapoanse coaen bubmmorexa [OK
P https://m.edso0.ru/00add9d4
15 O06o00meHe U CHCTEMAaTH3aITHS bubmuorexa [JOK
3HAHUH https://m.edsoo.ru/00addd12
[IpakTueckas padota Ne 1.
16 «Perienne sxcriepuMEHTAIILHBIX Eubmorexa HOK
p https://m.edsoo.ru/00addbfa
3a1a4uy
KounTtponsnas pabora No2 no teme
17 «DIEKTPOIUTHYECKAS TUCCOIIMALINS Bubmorexa OK
p A HHATHA: https://m.edsoo.ru/00addecO
XHUMHYECKUE PEAKIIUU B PACTBOPaX»
OO0111ast XapaKTEpPUCTHKA FaJIOTEHOB.
18 XI/I];/[-II/ILIGCIS/IG CBl(D)I\/'ICTBa Ha IIpUMepe bubmnorexa [IOK
p p https://m.edsoo.ru/00addfe2
xJiopa
19 Xnoposogopoa. CossiHast KMCIOTA, bubnuoreka [IOK
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XUMUYECKUE CBOMCTBA, MOTYUYCHHE,

https://m.edsoo.ru/00ade104

pUMEHEHHE
[Ipaktuyeckas padora Ne 2 o reme
20 «[lomyyenne coOnTHON KUCIIOTHI, brbmmorexa [OK
N . https://m.edsoo0.ru/00ade348
U3y4YeHUE €€ CBOMCTBY
Brraucnenus o ypaBHEHUSIM
21 XMUMHUYECKUX PEaKLUi, eCIU OJUH U3 brbmmorexa [OK
https://m.edsoo0.ru/00ade488
peareHTOB JIaH B U30BITKE
29 OO6mrast xapaKTepUCTUKA DJIEMEHTOB bubnuoreka [JOK
VIA-rpynmst https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUN CEPHI.
23 Haxoxnenue cepbl U €€ coeTMHEHUN bu6moreka [IOK
B Npupoie. XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBo10pO, CTPOCHHE, bubnuoreka [JOK
(bu3UYecKre U XUMUYECKUE CBONCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KUCIIOTA,
25 (br3uYecKre U XUMUYECKHUE CBOMCTBA, bubmorexa HOK
https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMUYECKUE PeaKIInu, JIeKaIIHIe B
OCHOBE IIPOMBIIIJICHHOTO criocoba
26 MOJYYEHUS] CEPHOU KUCIIOTHI. bubnuoreka [IOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIoIlel Cpeibl COeAMHEHUSIMHU
cepbl
97 Brrunciienue MaccoBoit 1071 BbIXOa bubmuoreka [JOK
MIPOAYKTA PEaKLUU https://m.edsoo.ru/00adec8a
28 OO11ast XxapaKTepUCTUKA HJIEMEHTOB bubnuoreka [IOK
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VA-rpynisl. A30T, paclipocTpaHeHHE
B IIpHUpoJe, pu3ndecKue u
XMMUYECKHE CBOMCTBA

https://m.edsoo.ru/00adeea6

AmMHEaK, ero pu3nIecKue u

29 XUMUYECKHUE CBOMCTBA, MOTYyYCHUE U brbmmorexa [OK
’ v https://m.edso0.ru/00adf004
MIPUMCHCHHE
[IpaxTueckas padota Ne 3 o Teme
30 «[TonyueHrne aMMuaKa, U3yudeHUE ero bubmorexa HOK
i YA https://m.eds00.ru/00adf180
CBOWCTB»

31 A3oTHas KucnoTa, e€ pusndeckue u bubmuorexa [JOK
XUMUYECKHE CBOWCTBA https://m.edsoo.ru/00adf306
Hcnosib30BaHMEe HUTPATOB M COJICH
aMMOHMSI B KQ4eCTBE MUHEPATHHBIX

32 oOpenuil. Xumuueckoe bubnmorexa [JOK
YAobp ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAOIIEH CpeIIbl
COCIIMHEHUSIMH a30Ta
®ocdop. Okenn pochopa u

33 (boc:li))o pHa;I KI/ICHJ'I((l))Ta (b(bI/II)SI/I(‘I\giKI/Ie u bubmmorexa [JOK

P o https://m.edsoo.ru/00adf68a
XUMUYECKHUE CBOMCTBA, MOTyYCHHE
Hcnonws3oBanue docdaToB B

34 KaueCcTBE MUHEPAIbHBIX YI0OpEHUH. bubnuoreka [JOK
3arpsi3HEeHUE IPUPOAHON Cpebl https://m.edsoo.ru/00adfc20
dbocharamu
Yrnepon, pacnpocTpaHeHUe B

35 npu I(Zz[e gmﬂzecxie 1 XUMHYECKHE bubmmorexa [JOK

p P ’ https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxcuppl yriaepoaa, ux pusudeckue u bubnunoreka [JOK

XHMHUYECKHE CBOMCTRA.

https://m.edsoo.ru/00adfebe
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DKosorndyeckue npooIeMsl,
CBsI3aHHBIE C OKCHJIOM yriepoaa (1V)

37 VYroJibHast KUCOTA U €€ COJn brbmmorexa LOK
https://m.edsoo.ru/00ae006¢c
[Ipaktuyeckas padora Ne 4 o reme

38 "[lonydeHue yriekucioro rasa. bubnuorexa [JOK
KauectBennas peaxius Ha kapOOHaT- https://m.edsoo.ru/00ae027e
HoH"

[TepBoHauanbHBIEC TOHATHS 00
39 OpPraHMYECKHUX BEIECTBAX KAK O bubmmorexa [TOK
p https://m.edsoo.ru/00ae054e
COCTMHEHUSX yTIIepoia
bu6moreka [IOK
40 Kpemuwuii u ero coetnHeHHS
p a https://m.edso00.ru/00ae080a
[Ipaktrueckas padota Ne 5. Permenue

A1 AKCIEPUMEHTAIBHBIX 337]a4 110 TEME bubnuoreka [IOK
«BaxHelmue HeMeTauIbl U UX https://m.edsoo.ru/00ae0bf2
COCITMHEHUS»

KontponbHas padota Ne3 no teme
. bu6mmoreka [JOK
42 «Baxueime HeMeTauIbl U UX
https://m.edsoo.ru/00ae0el8
COCJTMHEHUS»
OO6mast XxapaKTepUCTHKAa XUMHUUYECKHUX
3JIEMEHTOB — METaJJIOB.

43 Meramnyeckas CBSI3b U bubmuoreka [JOK
METaJUIMYeCKasl KpUCTaUTMYEeCKast https://m.edsoo.ru/00ae103e
pemérka. Gu3nYecKre CBOMCTBA
METaJJIOB
XUMHUYECKUE CBOMCTBA METAIIIIOB.

N bubnmuoreka [JOK

44 DNEKTPOXUMHUYECKUN Psifl

HaHpH)KeHI/Iﬁ METAJIJIOB

https://m.edsoo.ru/00ael156



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156

O0m1re cnocoObl MOTyYeHUs
metaoB. CriaBel. Beruucienus no

45 YPaBHEHUSIM XUMUYECKHUX PEAKIUH, brbmmorexa LOK
https://m.edsoo.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COJICPKUT
MIPUMECH
46 [TonsiTHE O KOPPO3UH METAIIIOB brbamorexa [OK
https://m.edsoo.ru/00ae1278
bubmmoreka [{OK
47 [enourbre MeTaMIL https://m.edsoo.ru/00ael4b2
48 OKcHIbl ¥ THAPOKCUIBI HATPUS U bubmuorexa [JOK
KaJus https://m.edsoo.ru/00ael4b2
49 [Ileno4yHO3EMENBHBIE METAIIIIBI — bubnuoreka [IOK
KaJIBIIUN ¥ MarHui https://m.edso0.ru/00ael15e8
50 Baxneiiinme coequHEHNS KaJIbIIU bubmmorexa [OK
https://m.edsoo.ru/00ael5e8
51 O06o01enre 1 cucTeMaTru3arus
3HaAHUH
52 JKEcTKOoCTh BOABI M CIIOCOOBI €& bubnuoreka [JOK
yCTpaHEHUsI https://m.edsoo.ru/00ae1886
[IpakTuueckast pabota Ne 6 o Teme
53 "YKEécTKoCTh BOIABI U METOIBI €€ Eubmorexa HOK
" https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
54 N — bubnuoreka [JOK
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe cBOICTBA OKCHIA U bubnuoreka [IOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
56 Keeso bubnmuoreka [JOK

https://m.edsoo.ru/00aeld86
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Oxcupl, TUAPOKCHIBL U COJIN JKEJe3a

bubmuoreka [JOK

> (1) u xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O06001IeHne U cUCTEMaTH3AIUS
3HaAHUHN
[Ipaktuyeckas padora Ne 7. Pemmenue
JKCIIEpUMEHTAJIBHBIX 3a/a4 110 TEME bubnuorexa [JOK
59 .
«BaxHenme MeTaJuTbl U UX https://m.edso0.ru/00ae3de8
COEIMHEHUS»
Brruucnenus mo ypaBHeHUSIM
XUMUYECKUX PEAKIUi, €CITN OJIUH U3
60 peareHToB JaH B U30BITKE WU bubnuoreka [IOK
COIEPKUT IpUMecH. Beruucienus https://m.edso0.ru/00ae1750
MacCOBOM JIOJIM BBIXOJa TIPOIYKTA
peakuuu
61 O060011eHre U cucTeMaTu3alus
3HaHUH
KonTtponbHas padota Ned4 o teme
62 «Baxnelimue MeTauIbl 1 UX
COEIMHEHUS
BemiectBa u matepuasl B bubnuoreka [JOK
63 .
HOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNUE bubnnoreka [JOK
OKpYXarollen cpebl https://m.edsoo.ru/00ae4270
65 PoJsib XxuMuu B perieHuu bubnunoreka [JOK
9KOJIOTUYECKUX MPOoOIieM https://m.edso0.ru/00ae4270
66 PezepBHblit ypok. O0oO1IEHNE U bubnuoreka [IOK
cucTeMaTu3alus 3HaHuH https://m.edso0.ru/00ae0d0a
67 PezepBHblit ypok. O00O1IEHNE U bubnuoreka [IOK
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CUCTEMAaTU3alus 3HaHUI

https://m.edsoo.ru/00adb33c

68

PesepBHriit ypok. O600mIeHNE 1
CHCTEMAaTH3aIN 3HAHUH

bubmuoreka [JOK
https://m.edsoo.ru/00ad9cb2
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YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

Xumusa. 8 Knacc: yuyeb. ana obuieobpasosatensHbix yupexkgeHmin / O.C.
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MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH
HMHTEPHET no xumuu 8,9 Kjaccol

BeBeauTe aaHHbie http://www.chemnet.ru MNazeta «Xumua» u cant ansd
yuutens «4 nay Ha ypok XMMum»
http://school-collection.edu.ru/collection/chemistry EctectBeHHO-Hay4Hble
aKcnepuMeHTbl: xummns. Konnekuymsa Poccuinckoro obweobpasoBaTtenbHOro
noprtana

bubnnoreka I{OK https://m.edsoo.ru/00ae....(mo yue6HOMy nnaHy)

http://www alhimik.ru Bcepoccuinckasa onmMmnmnana WKOJbHUKOB MO XUMUU
http://www.chemistry.ssu.samara.ru OCHOBblI XUMUU: SNEKTPOHHbLIN
y4yebHuK

http://www.chemistry.ru luctaHumMoHHasa onmmnumaga no XMMnUK:
TeNeKOMMYHUKALUWOHHbIM 06pa3oBaTesibHbI NPOeKT
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