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MNOACHUTEJBHASA 3AIINCKA

[IporpammMa 1O XMMHM Ha YpOBHE OCHOBHOIO 0OIIEro o0pa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUUA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Takke Ha OCHOBE (peAepanbHO pabouei MporpaMMbl BOCITUTaAHUS
U C Y4€TOM KOHIENIMH TpernojaBaHus ydyeOHOro mpeaMera «XUMHS» B
oOpazoBaTeabHbIX opraHu3anusax Poccuiickoit deneparuu.

[Iporpamma 1Mo XxuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIIeH cTpaTeruu
oOyudeHusi, BOCIUTAHUS M PaA3BUTUA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE MpeAMETHOE COJIepKaHHUeE,
npeaycMaTpUBAET paclpeielieHue €ro Mo KilaccaM W CTPYKTYPUPOBAHUE 10
pazienaM M TeMaM MpPOrpaMMbl O XHMMHUH, OINpPEIETseT KOJUYECTBEHHBbIC U
Ka4ueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBAaTEILHOCTh HM3YYEHHUS] XUMHU C Y4€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
OCOOEHHOCTEM O00ydYaromuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
porpaMMbl Ha YPOBHE OCHOBHOTO O0IIero oOpa3oBaHMs, a Takxke TpeOOBaHUM K
pe3yibpTaTamM 00y4YeHUsI XUMUU Ha YPOBHE 1IEJIeH U3YUYEHUs MPEMETa U OCHOBHBIX
BUJIOB Y4EOHO-ITO3HABATENILHON JEATEILHOCTH O00yYaromerocs IO OCBOCHHIO
y4e0HOT0O CoIepKaHUsI.

3HaHUWE XUMHUHU CIY>KUT OCHOBOM it (OPMUPOBAHMS MUPOBO33PEHUS
oOyyJaroiierocsi, ero MpeACTaBICHUM O MaTEpUATBLHOM €IUHCTBE MHPA, BAKHYIO
pOJib UTparOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
SHEPrUu U 00 DBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npo0JjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUILIEBOM U SKOJIOTHYECKOM 0€30MacHOCTH, TPOOJIEM 31paBOOXPaHEHUS.

N3ydyeHne xumuu:

CIIOCOOCTBYET  pealM3alldd  BO3MOXXHOCTEH 1T CaMOpa3BUTUS |
dbopMHUpOBaHUS KYJIbTYpPhI JIMYHOCTH, €€ 00111el U QyHKIIMOHATBEHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHME MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
OoOy4JaronMxcsi, HABBIKOB HX CAMOCTOSITEIBHOW  Y4eOHOM  JIESITENIbHOCTH,
HKCIIEPUMEHTAJIbHBIX M HCCIEIOBATEIIbCKUX YMEHUN, HEOOXOIMMBIX KaKk B
MOBCEIHEBHOM KU3HM, TaK U B MPO(HECCUOHAIBHOM IeSITEILHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIINUICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJTOCTHOTO B3IJIsIIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SIBJISICTCS OTBETCTBEHHBIM
ATaroM B pOpMHUPOBAHUHU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH O0YyYaIOIMnXCs;

criocoOCTBYeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUSI K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSM, K TIPUPOJIE, K UEJIOBEKY, BHOCUT CBOM BKJIaJl B DKOJOTHYECKOE
oOpa3zoBaHue 00yUYarOITUXCS.

JlanHble HampaBlieHUS B OOYYEHMHM XUMUHU OOECTICUMBAIOTCSA CIECIIM(PUKON
collepkaHusi  y4eOHOTO  MpeAMeTa, KOTOpBIM  SBIAETCS  TEAarorMYecKH



alalITHPOBAHHBIM OTpa)keHHEM 0a30BOI HAYKM XMMUU Ha OMpEACTEHHOM dTare eé
pa3BUTHA.

Kypc xuMun Ha ypoBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs OPHUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMHKCS CHCTEMBbI IEPBOHAYAJIBHBIX TOHATHH XWUMHUHU, OCHOB
HEOPraHUYECKOW XUMHM M HEKOTOPBIX OTAECIbHBIX 3HAYMMBIX IOHSATUN
OPTraHUYECKON XUMHH.

CtpykTypa coiep)kaHusi MPOrpaMMbl MO XUMHHU C(POpMHUpOBaHA HAa OCHOBE
CUCTEMHOTr0 moaxoja k €€ usydeHuto. CoaepkaHue CKIAIbIBACTCS U3 CHUCTEMBI
MOHSTUI 0 XUMHYECKOM DJIEMEHTE M BEIIECTBE U CHUCTEMBbI ITOHATHH O XUMHUYECKOU
peakiuu. OO0€ 3TU CHUCTEMBI CTPYKTYPHO OPTraHU30BaHbI [0 TMPUHIUITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJIIPHOTO YUYE€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUSI;

— Ilepunoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XMMUU;

— YYEHHS O CTPOCHUM aTOMa U XUMHUYECKOH CBSI3H;

— TIpEeACTaBICHHH 00 JICKTPOJMTHYCCKONH JTUCCOIMAIIMM BEIISCTB B
pacTBopax.

TeopeTudyeckue 3HAHHUS PACCMATPUBAIOTCA HA OCHOBE HAMIIUPUYECKU
MOJTYYEHHBIX U OCMBICJIICHHBIX ()aKTOB, PA3BUBAIOTCS MOCJIEA0BATEIBLHO OT OJHOTO
YPOBHS K IPYTrOMY, BBITIOJIHSISL (PYHKIIMU OOBICHEHUS U IPOTHO3UPOBAHUS CBOMCTB,
CTPOECHHUS ¥ BO3MOKHOCTEN MPAKTUYECKOTO MTPUMEHECHUS U TIOJTYUYCHUST U3y4aeMbIX
BEUIECTB.

OcBoeHHE TMPOrpaMMbl IO XHMHH CIOCOOCTBYeT  (POpMHpPOBAHHIO
MPEJICTABICHUS O XMMUYECKON COCTABIIAIONICH HAYyYHOM KapTUHBI MHUpa B JIOTHKE
€€ CUCTEMHOM NTPUPO/IbI, IEHHOCTHOI'O OTHOIIICHUS K HAYYHOMY 3HAHUIO U METOJIaM
MOo3HaHUS B Hayke. M3ydeHHe XMMHUU MPOUCXOJUT C MPUBJICYECHUEM 3HAHUN W3
paHee M3yYEHHBIX Y4eOHbIX mpeameToB: «Okpyxaromuid mup», «buonorus. 5-7
Kiacch» M «Du3KKa. 7 KIaccy.

[Ipy wu3yyeHUM XUMHH TPOUCXOAUT (POopMHpOBaHUE 3HAHUN OCHOB
XUMHUUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JIEeATEIIbHOCTH Y€JIOBEKA U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpPHI. 3a/1a4a
y4eOHOro mpeaMeTa COCTOUT B (POPMHUPOBAHUU CHUCTEMbl XUMUUECKUX 3HAHUU —
BOXHEHIMX (PaKTOB, MOHATHI, 3aKOHOB M TEOPETUUSCKUX TOJIOKEHUH, TOCTYITHBIX
0000IIIeHNT MHUPOBO33PEHUECKOIO XapakKTepa, s3blKa HAyKH, B IMPHOOIICHUU K
Hay4YyHbIM METOJIaM TO3HAHUS MPHU M3YYCHUU BEIIECTB U XMMHUUYECKUX PEAKIIHi, B
dbopMHUpPOBAaHUY U PA3BUTUU MMO3HABATEIHHBIX YMEHHUM U X TPUMEHEHUU B Y4€OHO-
MO3HABATENILHON M Y4eOHO-UCCIIEI0BATENHLCKON JIEATEIbHOCTH, OCBOCHUH TTPABHII
0e301acHOro OOpaIeHUs ¢ BEIIECTBAMH B TTIOBCETHCBHOM JKU3HH.

[Ipu u3ydeHUu XMMUU HAa YPOBHE OCHOBHOTO OOIIETO 00pa30BaHMs BaXKHOE
3Ha4YCHUE MPUOOpENTH TaKue 1eH, KaK:

—(hopMUpOBaHNE WHTEIICKTYaTbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM0O0Opa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY NPHUHSATUIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM JKU3HU;



— HampaBJIEHHOCTh OOy4YeHUsI Ha  CHCTEMaTHYECKOE MpUOOIIEeHHE
oOy4Jaronmxcss K CamMOCTOSATEIbHOM MO3HABATENHLHON JEeATEIbHOCTH, HAYYHBIM
METO/JaM MO3HaHUs, (GOPMHUPYIONIUM MOTHBALIMIO M Pa3BUTUE CIOCOOHOCTEH K
XUMUH;

— obecrieueHne ycIoBuil, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YUAIOITIMHUCS
OTbITa Pa3HOOOpPa3HOW MAEATEIBHOCTH, MO3HAHUS M CaMOMO3HAHUS, KIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOUINX YHHUBEPCAJIbHOE 3HAYCHHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;

— (dopmupoBanue oOmeld (QYHKIIMOHATILHOM ©  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSACHATH U OILICHUBATh SIBJICHUS
OKpPYXAaIOIEr0 MHpA, MCIHOJIb3Yysd 3HAHUSA W OMBIT, MOJIYYCHHBIC MPU H3YYCHHUH
XUMUH, IPUMEHATh UX MPHU PEIICHUU TPOoOJIeM B TOBCETHEBHOM KU3HU U TPYIOBOI
NeSATEeIbHOCTH;

— (QopmupoBanue y o0Oy4arommxcs TYMaHUCTHUYECKHX OTHOIICHUH,
MOHMMAaHUSA LEHHOCTH XHUMHYECKHX 3HAaHUW IS BBIPAOOTKH IKOJIOTUYECKU
LEJECO00Pa3HOro TMOBENECHUS B OBITY W TPYIOBOM JEITEIBHOCTH B LEIAX
COXPAHEHMS CBOETO 3J0POBbS U OKPYKAOIIEH MPUPOTHON CPEJIBI;

—pa3BUTHE MOTUBALMU K OOYUYEHHIO, CIHOCOOHOCTEH K CAaMOKOHTPOJIO H
CaMOBOCIIUTAaHMIO Ha OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LIEHHOCTEH,
TOTOBHOCTU K OCO3HAaHHOMY BBIOOPY Ipo(uisl U HaNpaBlIE€HHOCTU JajbHEHIIEro
oOyJeHus.

Oo011ee YKciio 4acoB, OTBEAEHHBIX JIIsl U3YUYEHUS XUMUHU HA YPOBHE OCHOBHOT'O
oOmero odpasoBanus, coctabisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJenro0), B 9 kiacce — 68 yacoB (2 yaca B HEJIETIIO).



COAEPXKXAHUE OBYUYEHUA

8 KUIACC

ITepBoHayaIbHBIE XUMHYECKHE IOHATHSA

[Ipeamer xumuu. Posib XMMHH B KU3HH 4Ye€JIOBEKAa. XMMHS B CHCTEME HaykK.
Tema u BemecTBa. PU3NYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemecTs. [loHsaTHE 0 MeToAax MO3HAHMS B XMMHH. UHMCTBIE BEIIECTBA U CMECH.
Crioco0bl pa3eneHus: CMEeCeu.

ATOMBI M MOJIEKYJIBl. XHMHYECKHE 3JeMEHThl. CHMBOJIBI XUMHYECKHX
aneMeHTOB. [IpocThie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumunyeckasi hpopmyina. BaleHTHOCTh aTOMOB XMMHUUECKHX AJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOCTaBa BellecTB. OTHOCHUTENbHAs aToMHas Macca. OTHOCHUTENbHAs
MOJIEKYJIsIpHas Macca. MaccoBast J0JIsl XUMHUYECKOTO 3JIEMEHTA B COEMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas Mmacca. B3auMoCBsI3b KOJIMYECTBA,
Macchl M 4YHMCJIAa CTPYKTYpPHBIX eAuHUI] BemiecTBa. Pacuérel mo ¢dopmynam
XUMHUYECKUX COCUHEHUH.

du3nyeckne U XMMUYECKUE SIBJICHUS. XMMHUYECKAsl pEaKkUs U €€ MPU3HAKU.
3aKOH COXpaHEHHs MacChl BELIECTB. XMUMHUYECKHe ypaBHeHUA. Kiaccudukanus
XUMHUYECKUX peakluil (COeUHEHUS], Pa3I0KEHMs, 3aMEILIEHUs, 0OMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKON MOCYJOM, NMpaBUiIaMHu paboThl B Jab0opaTtopuu U
npuémMamMu oOpalleHus: ¢ J1abopaToOpHBIM O00OpPYAOBAHUEM, U3YYCHHE U OMUCAHUE
(¢u3MYeCKuX CBOMCTB 00pa3sNOB HEOPraHWYECKHX BEIIECTB, HAONIOJACHUE
¢dbuznyeckux (IJIaBJICHUE BOCKa, TasHUE JibJla, pacTUpaHUE caxapa B CTYIKe,
KUIIEHUE W KOHJACHCALMS BOJAbI) U XMMHUYECKUX (FOPEHHE CBEYHM, MPOKAIMBAHUE
MEJHOM MPOBOJIOKH, B3aUMOJEHCTBUE MeNa C KUCIOTOMN) SABJICHUN, HAOIIOICHUE U
ONMHCAHWE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuil (pasjokeHHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIOTHI C XJOPUAOM Oapusi, pa3loKeHHE TUAPOKCH]IA
memu (1) mpu HarpeBanuu, B3aumoielicTBre *kene3a ¢ pactBopom cos meau (II),
U3y4EHHE CIOCOOOB pa3JesieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIIIapUMBaHueE, AUCTWLIALUSA, XpoMaTtorpadus, IpOBEACHUE OUUCTKH ITOBAaPEHHOMN
CONMM, HaONIOAGHHE W  OMNHMCAHHWE  PE3yJbTaTOB  MPOBEACHUS  OIBITA,
WUIFOCTPUPYIOLIETO 3aKOH COXPAaHEHWS MAacChl, CO3JaHME MOJEIEH MOJIEKYJ
(I1apoCTEepPIKHEBBIX ).

Ba:xkHeiiue npeacTaBUTEIM HEOPrAaHNYECKHUX BELIEeCTB

Bo3gyx — cMmech razos. CocraB Bo3nyxa. Kucmopon — anemMeHT u mpoctoe
BelecTBo. HaxokneHue kucimopoia B Tpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcupabl. I[lpumenenune xucimopoaa. CrnocoObl
NOJIyYeHHUs] KUclopoda B JabopaTOpuu W IPOMBIIUIEHHOCTU. Kpyrosopor
Kuciopoaa B mpupoze. O30H — auioTporHas MoAupUKaIsa KUCI0poaa.

TennoBoit 3h(dEeKT XUMHUUYECKOW peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- M DHAOTEPMHUYECKHE pPeakUuu. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/yXa, YCHJICHHE MapHUKOBOTO 3P (eKTa, pa3pylieHne 030HOBOTO CIIOSL.



Bonopon —anemenT u npoctoe BemectBo. Haxoxaenue Bojopoaa B Ipupoze,
bu3nUecKue 1 XuMUYECKHEe CBOMCTBA, MPUMEHEHHE, CIOCOOBI MoTyyeHus. Kucnors
Y COJIH.

Monsipabiii 00BEM ra3oB. Pacy€Tsl Mo XUMUYECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBa BOJbl. Boma kak pactBoputelib. PacTBOpEI.
HacelllleHHbIE M HEHACBIIIEHHBIE PACTBOPBI. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBast 10711 BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUS.
Pose pacTBOpOB B mpuposie U B KU3HU 4deiioBeka. KpyroBopoT BOAbI B IPUPOJE.
3arpsi3HeHre NpUPOJHBIX BoJ. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Knaccudukanus neopranmdeckux coemuHeHnit. Oxcumsl. Knaccubukarms
OKCHJIOB:  coyieoOpa3yromue  (OCHOBHBIC, KHCJIOTHBIE, aMdoTepHbIE) W
HecosieoOpasyromue. Homenkmarypa oxcuaoB. Du3nveckue U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHnoBanus. Kimaccudukanuss ocHOBaHM: WIENOYM W HEPACTBOPUMbIC
ocHOBaHusA. HomeHkiarypa ocHoBaHuii. PU3UUECKHE U XUMHYECKUE CBOKCTBA
ocHoBaHuU. [lomyyeHne ocCHOBaHUM.

Kucnotel. Knaccuduxamnus kucnor. Homenknarypa kucior. Ousndeckue u
XUMHUYECKUE CBOMCTBAa KHUCHOT. Psan akruBHoctu mertamnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Conu. Homenknatypa cosieil. @U3M4ECKUe U XUMHYECKHE CBOMCTBA COJICH.
[lonyueHune cosen.

['eHeTnyeckas CBSI3b MEXKIY KIACCAMU HEOPTraHUYECKUX COCIMHEHUM.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE OMPEECICHUE COECPKaHU KUCIOpOAa B BO3AYyX€E, MOTyUYEHHUE,
coOupaHue, pacrno3HaBaHUE MW U3YUYCHHE CBOMCTB KUCIOPOJa, HaOMIOACHUE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIIOBUS BO3HUKHOBEHUS W
MpeKpanieHus ropeHus (rmoskapa), 03HakoMJIEHUE ¢ 00pa3IiaMu OKCHUIOB U OTTUCAHUE
WX CBOWCTB, TMOJy4YeHUE, COOMpaHHE, pACMO3HABAHUE W M3YYCHHE CBOWCTB
BOZIOpo/a (TOpeHwue), B3auMoieicTere Bojopoia ¢ okcuaom meau (1) (BozmoxHO
WCITI0JIb30BAaHUE BUCOMATEPUATIOB), HAOIIOACHHE 00PA3IOB BEMIECTB KOJIUYECTBOM
1 Mosb, uccienoBaHHE OCOOEHHOCTEH pPACTBOPEHHs BEIIECTB C Pa3TMYHON
PacTBOPUMOCTBIO, MPUTOTOBJIIEHUE PACTBOPOB C OMNPEACIEHHOW MACcCOBOU HOJEU
pPacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBHE BOJABI C MeETaulaMH (HATPUEM U
KaJIbllueM) (BO3MOXKHO UCIIOJIb30BaHUE BHUJEOMATEpPUATIOB), HCCIEIOBAHUE
00pa3Il0B HEOPTAaHUUECKUX BEIIECTB PA3JIMUHBIX KJIACCOB, HAOIIOIEHUE U3MEHECHUS
OKpACK{ MHJIMKATOPOB B PACTBOPAX KUCIIOT U IIEJIOYEH, U3yUEHNUE B3aUMOACHCTBUA
okcuna meau (II) ¢ pacTtBopoM cepHOM KHCIOTBI, KUCIOT ¢ METaUIaMH, peakIui
HEUTpaIU3aluy, MOJyYEeHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJHOTO
MeTajula JPYTUM U3 pacTBOPa COJIU, PEIICHUE SKCTIEPUMEHTAIBHBIX 3a7a4 110 TEME
«BaxkHenme Ki1acchl HEOPraHUYECKUX COCIUHEHUID.

IHepuoanueckuit 3axkoH u Ilepuoaumyeckass cucreMa XHUMHYECKHX
iemeHTOoB JI. WU. MengeneeBa. CtpoeHune aroMoB. XUMHYECKAsl CBA3b.
OKHCIUTETBbHO-BOCCTAHOBUTE/IbHbBIC PeaKIUU



[lepBbie MOMBITKH KiIacCU(UKAIMM XUMUYECKUX 3JeMeHTOB. [loHsTHEe O
rpynmnax CXOJHBIX JJIEMEHTOB (IEJIOYHbIE M MIEJIOYHO3EMEIbHbIE METaJlIbl,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
Y TUAPOKCHUJIBI.

[lepnognuecknii 3axoH. [lepuoanueckast cuctreMa XUMUYECKHUX 3JIEMEHTOB /1.
N. Menneneea. KopoTkonepuoinas u jiauHHonepuoaHas popmel [lepuoanueckoit
cucteMbl xumudecknx snemeHToB . M. MengeneeBa. llepuonbl W TpyIIibL.
DU3nYECKHil CMBICI MOPSAKOBOIO HOMEPA, HOMEPOB MEPUO/Ia U TPYIIIBI SJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX siaep. M3oTonbl. DiekTpoHbl. CTpoeHue
AIIEKTPOHHBIX ~ 000JIOYEK aToOMOB TMepBbIX 20 XUMHYECKHX 3JEMEHTOB
[lepnommueckon cucremsl [[. 1. MenneneeBa. XapakTEpUCTHKA XUMHYECKOTO
3JIEMEHTA IO ero noyoxeHuro B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHUYECKHX 3JEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWMCTB MO IpyNaM U Mepruoaam.

3nauenue [lepnoanueckoro 3akoHa u [lepuoanueckol CHCTEMBlI XUMUYECKUX
JJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuy€Hbli U
IpaKIaHUH.

Xumuueckasi cBsizb. KoBalieHTHas (ToJisipHAsE W HEMOJSIpHAs) CBSI3b.
DNEKTPOOTPULATENIBHOCTh XUMUYECKUX JIEMEHTOB. FIOHHAs CBS3b.

Crenenp  okucieHus.  OKHCINTEIbHO--BOCCTAHOBUTEIBHBIE — PEAKLUU.
[Ipouecchl OKMCIEHUS U BOCCTAHOBIIEHU. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpa3loB BELIECTB METAUIOB M HEMETaJUIOB, B3aUMOJICHCTBUE
TUAPOKCHJIAa LMHKA C PACTBOPAMU KHUCJIOT W WIEJNOYEHl, MPOBEJICHUE ONBITOB,
WUTIOCTPUPYIOIIUX ~ IPUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peakuui
(ropeHue, peakliy pa3ioKeHUs], COSTUHEHU).

Mesxcnpeomemmnbnie ceasu

Peanuzanust MeXNpeIMETHBIX CBSI3€M MPU U3YYEHUH XUMHUHM B § Kiacce
OCYILIECTBIISIETCSl 4Y€pe3 MCIONb30BaHHE KaK OOIIMX €CTeCTBEHHO--HAayYHbIX
MOHATUM, TAK W MOHATHU, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJEIbHBIX PEAMETOB
€CTECTBEHHO--HAY4YHOI'O [IMKJIA.

OO1ue ecTecTBEeHHO--HAayUHbIe MOHATHS: HAY4YHbIN (akT, TUIoTes3a, Teopus,
3aKOH, aHaJlu3, CHUHTE3, KilacCU(UKAIMsA, TEePUOJUYHOCTb, HaOIIO/ICHNUE,
HKCIIEPUMEHT, MOJIETMPOBAHUE, U3MEPEHUE, MOJIENb, SBJICHHE.

®duszuka: Matepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUI, ©30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJa, SJEKTPUUYECKUN 3apsjl, BEUIECTBO, TENO, O0BEM,
arperaTHO€ COCTOSIHME BEIlEeCTBAa, Ta3, (PU3MYECKHE BEIIUYUHBI, EIUHUIIBI
WU3MEPEHUS, KOCMOC, IUTaHETHI, 3BE31bI, CONHIIE.

buonorus: dorocuntes, apixanue, onocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAITbI, TOPHBIE TIOPOIbI, TOJIE3HbIC
MCKOITa€MBbIE, TOILJIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHUYeCKasi peaKIus



[lepnonnueckuit 3axoH. Ilepuoanueckast cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. Menneneesa. CtpoeHue aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHMM CBOMCTB
XUMHUYECKUX JIEMEHTOB IIEPBBIX TPEX MEPHUOOB, KAJINA, KaJbLUI U UX COCIUHEHUN
B COOTBETCTBUM C IIOJIOKECHHUEM »3JIEMEHTOB B llepuogudeckoil cucreme u
CTPOEHUEM UX aTOMOB.

CrpoeHue BelecTBAa: BHJBI XMMHUYECKOW CBS3H. THIIBI KPUCTAIUIMYECKHUX
pElETOK, 3aBUCHMOCTh CBOMCTB BEILECTBA OT THIA KPUCTALIMYECKON PEILETKH U
BHJIa XUMHYECKOU CBS3H.

Knaccudukanus u HOMEHKIATypa HEOPTraHUYECKHX BEIIECTB. XHUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K pPa3JIMYHBIM KJAacCaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKas CBSI3b HEOPTaHNYECKUX BELIECTB.

Knaccudukanms XuMHUECKUX PEAKIIHM 110 pa3IMYHBIM MPU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIUIOBOMY 3(deKTy, Io
U3MEHEHUIO CTETIEHEN OKMUCICHHUS XMMHYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YUYaCTHUIO KaTajau3aTopa). DK30- U S3HAOTEPMHUUYECKUE PEAKIMH, TEPMOXUMHUYECKUE
YpaBHEHUS.

[Tonsitue o ckopoctu xumuueckoi peakuuu. [loHsiTHE 00 0OpaTUMBIX U
HEOOpaTUMbIX XMUMHMUYECKUX peakuusx. [loHATHe O rOMOreHHBIX U IeTepOTreHHBIX
peakuuax. llonsarue o xkaranuse. IlonsaTue 0 XumMu4eckoM paBHOBecuU. PakTophl,
BIMAIOIIME HAa CKOPOCTh XMMHYECKONW pPEaKIUU U IOJOKEHUE XUMUYECKOIO

PaBHOBECHSL.
OKHCIUTETbHO-BOCCTAHOBUTENBHBIE ~ PEAKLHUM,  JJIEKTPOHHBIM  OajaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON peaKuuu. CocraBienue YpPaBHEHUMN

OKHUCJIUTEIIbHO--BOCCTAHOBUTENIbHBIX ~ PEaKUUd C  HCIOJIB30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 2AEKTPONUTHIECKON TUCCOUUALMU. DIIEKTPOJIUTHI U HEAJIEKTPOJIUTHI.
KaTtnonsl, annonbl. MeXaHW3M [HMCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
xumuueckon cBsizu. Crenens auccorranuy. CUiIbHbIE U ClIa0ble JIEKTPOJIUTHI.

Peakiiuun noHHOTO OOMEHa. Y CIOBHS MPOTEKAHUS PEAKIIUN HOHHOTO OOMEHa,
MOJHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHS peakuuil. CBOWCTBAa KHCIIOT,
OCHOBAHHUM 1 COJICH B CBETE MPECTABICHUH 00 JICKTPOJIUTHUCCKOMN TUCCOITHAITNH.
KauectBeHHbIe peakuyu Ha HOHBL. [IoHSATHE O TUapONIU3€E COJIE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJEISIMHU KPUCTATMYECKUX PEHIETOK HEOPraHMYEeCKUX
BEILIECTB — METAJIOB W HEMeTasoB (rpadura W anmasza), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEAOBaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMHU OT
BO3JICUCTBUSl  Pa3IMYHBIX  (PAKTOPOB, HCCIEIOBAHUE  AJIEKTPONPOBOIHOCTH
pPacTBOPOB BELIECTB, MpoIlecca JUCCOLMAIIMHN KUCIIOT, IIeJIoUel U cosei (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEO0 MATEPHANIOB), MPOBEACHHE OIbBITOB, WILTIOCTPUPYIOMIMX
OpU3HAKUW TPOTEKAaHUS peakuuid HOHHOro oOMeHa (oOpa3oBaHuE OcajKa,
BbIJIEJICHUE Ta3a, OOpa3oBaHHE BOJbI), OMBITOB, WJUIIOCTPUPYIOUIUMX MPUMEPHI
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX pEaKIui (TOpeHue, pPeakluu pa3ioKeHHUS,



COCIMHEHHS), pACIO3HABAHUE  HEOPraHWYECKHX  BEIIECTB C  I[OMOIIbIO
KaueCTBEHHbBIX PEaKIMil Ha HOHBI, pEIICHUE YKCIIEPUMEHTANBHBIX 33]1a4.

Hemertanibl U MX coeiuHEeHUS

OOmast xapakTtepucTtuka rajoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (puanyeckue CBOWCTBA MPOCTHIX
BEII[ECTB — FAJION€HOB. XMMUYECKHE CBOMCTBA Ha MpUMeEpeE XJopa (B3auMOJICHCTBUE
C MeTajulaMH, HeMeTalllaMu, mienodamu). XsopoBojaopod. ConsiHash KHUCIOTa,
XAMHUYECKME CBOMCTBA, IIOJy4YeHHWE, NOpuMeHeHue. JlelcrBue xiopa U
XJIOPOBOJOPO/Ia HA OPTAHU3M 4YeJIOBEKa. BaykHenre XI0puabl U UX HAXOXKICHHUE B
IpUPOJE.

OoOmas xapakrepuctuka 31eMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTeneHu okucieHus. CTpoeHue U (PU3NYECKUE CBOMCTBA
MPOCTBIX BEIIECTB — KUCIOPOAa U CEPbl. AJIIOTPOIHBIE MOAU(DHUKAIIMN KUCIOPOIa
U cepbl. XUMU4eckue cBoiicTBa cepbl. CepoBOJOpOJ, CTpoeHue, (U3NYECKUe U
XUMHUYecKkue cBorcTBa. OKCHIBI CEpPbl KaK MPEACTABUTENN KHUCIOTHBIX OKCHJIOB.
Cepnas kucnota, GU3n4ecKue 1 XUMUYECKUEe CBOMCTBA (00111e KaK MpeCTaBUTENs
KJlacca KHUCIOT M cnenuduueckue). XUMUUYECKUE pEaklnu, JEKAlUe B OCHOBE
IPOMBIIIJIEHHOTO CIoco0a MOJIyYeHUsI CEpHOM KUCHOTHL. IIpuMeHeHue cepHoi
KUCIIOThl. CONU CEepHOM KHUCIOTHI, KadeCTBEHHAs peakius Ha Cylb(}ar-HoH.
HaxoxxneHue ceppl U €€ COEOUMHEHUN B INpupojae. XHMHUYECKOE 3arps3HEHUE
OKpYXalollel Cpelbl COECIUHEHUSMH Ccepbl (KHUCIOTHBIE HOXKIW, 3arpsi3HEHUE
BO3/IyXa U BOJOEMOB), CIOCOOBI €ro MPeI0TBPAICHHUS.

OOmast xapakrepucTuka 371eMeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIIEHUA. A30T, pacpOCTPaHEHHUE B MPHUPOJE,
bu3nueckue u XuMrueckue cBoiictsa. KpyroBopor azora B npupoje. AMMHaK, €ro
bu3MUecKue 1 XUMUYECKHUE CBOMCTBA, MOJMyuyeHrue U npuMeHeHune. Colu aMMOHUS,
ux (QU3NUECKUE U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ ToJiydeHHe, (U3MYEeCKUE U XHUMHYECKUE
cBOiicTBa (00IIME KakKk TMpEJACTaBUTENSl Kiacca KUCIOT M CHEIUpUYECKUE).
Hcnonb30BaHre HUTPATOB U COJICH aMMOHHMS B KQU€CTBE MUHEPAIbHBIX yI00pEHUT.
XHAMHUYECKOE 3arps3HEHNE OKPYKAIOIIEH Cpellbl COETMHEHUSMU a30Ta (KMCIIOTHBIE
JOKIM, 3arpsi3HEHHE BO31ayXa, MOuBbl U BoAoEMOB). docdop, amioTponHbie
moaudukanuu docdopa, uznyueckre U xumudeckue cpoiictBa. Oxcun gocdopa
(V) u dochopnas kucnora, puznueckue M XUMHYECKUE CBOWUCTBA, MOJy4YCHUE.
Hcnonb3oBanue (pochaTtoB B KaueCTBE MUHEPATIBLHBIX YI00PEHHIA.

O6mast xapakrepuctuka snemMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTE€pPHbIE CTENIEHU OKUCIEHUS. Y TIIepO/, ATTIOTPOIHbIE MOIU(DUKAIUY,
pacnpocTpaHeHue B MpUPOAE, PU3NYECKHE U XUMUYECKHUE CBOMCTBA. AJICOpOLHSL.
Kpyrosopor yriepona B mnpupoxae. Okcuabl yriaepona, ux (GU3HYECKHUE U
XUMHUYECKUE CBOICTBA, [IEMCTBME Ha JKUBbIE OPraHU3Mbl, I[OJy4YEHUE U
mpUMEHEHUEe. DKOJIOTHYECKHEe MPOOJIeMbl, CBsI3aHHbIE ¢ OKcuaoM yriepona (IV),
TUMoTe3a TI00ATBHOTO TMOTEIUICHHUS KIWMaTra, MapHUKOBBIN 3¢ dexT. YronpHas
KUCIOTa U €€ coyid, UX (PU3MUecKre UM XUMHUYECKHE CBOMCTBA, MOJIy4YeHHE U



npumeHeHue. KadecTBeHHass peakiusi Ha KapOoHaT-woHBI. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEUIIMHE, TPOMBIILJIEHHOCTH U CEIbCKOM XO035HCTBE.

[lepBoHavasIbHBIE MTOHATHUS 00 OPraHUYECKUX BEIIECTBAX KaK O COSTUHEHUSX
yriaepojia (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, dTaHOJI, TJIMLEPUH, YKCYCHAsI KUCTIOTA).
[IpupoaHbie HMCTOYHUKUA YIIIEBOJOPOAOB (Yyrojb, NPUPOAHBIA Tra3, HedTb),
MPOAYKTHl UX TepepaboTku (OCH3WH), UX POJb B OBITY W HPOMBIIIJICHHOCTH.
[ToHsiTHE 0 OMOJIOTMYECKN BaXKHBIX BEIIECTBAX: KUpax, OeNkax, yrieBojax — U ux
poli B OJKM3HU UEJOBeKa. MaTepuaabHOE €IWHCTBO OPraHUYECKUX U
HEOPTaHUYECKUX COCTUHEHUHN.

Kpemuuii, ero ¢Qusmueckue u XUMHYECKHE CBOWCTBA, TMOJIY4YCHHE U
npumeHeHue. CoeMHEeHHs KpeMHHMs B pupojie. O01ure npeacTaBieHus 00 OKCHuIe
kpemuus (IV) u xpemuueBoit kuciore. CUIUKATHI, UX UCIOJIb30BaHUE B OBITY, B
MIPOMBITIUICHHOCTH. BakHEeHIe CTpOWTENbHbIE MaTepHallbl: KEpamMHuKa, CTEKJIO,
IIeMEeHT, OeToH, kene300eToH. IIpobiembl 6€30macHOrO  MCIOIb30BAHUS
CTPOUTEIHHBIX MATEPUAIIOB B MIOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHUEe 00pa3I0B HEOPTaHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMU Ha XJIOPUJI-MOHBI U HAOIOICHUE MPU3HAKOB
UX TPOTEKAHMsI, OIBITHI, OTpaKalwlue (QU3NYECKHUEe W XHMHUYECKHE CBOMCTBa
raJIOTEHOB M WX COEIUWHEHUU (BO3MOXKHO HCIIOJIb30BAaHUE BUJIEOMATEPHAIIOB),
O3HaKOMJIEHUE ¢ 00pa3aMu XJIOPUIOB (TaJIOTeHUI0B), O3HAKOMJICHHE C 00pa3iamMu
ceppl W €€ coeauHEHUsSMH (BO3MOXXHO WCIOJB30BAaHUE BHICOMATEPHAIIOB),
HaOII0IeHNE TIpoIiecca OOYTIIMBAHUS caxapa Mo IeUCTBUEM KOHIIEHTPUPOBAHHOMN
CEpHOM KHCJIOThI, U3YyYEHUE XUMHUECKUX CBOMCTB Pa30aBIE€HHON CEPHOM KUCIIOTHI,
MIPOBEICHNE KaUYEeCTBEHHOW PEaKIMU Ha CyJIb()aT-noH M HAOMIOACHUE MTPU3HAKA e¢
NPOTEKaHUs, O3HAKOMJIEHUE ¢ (PU3MUECKMMU CBOWCTBaMM a30Ta, ¢ochopa U Ux
COEIMHEHUI (BO3MOKHO HCIIOJIb30BAHUE BUICOMATEPUAJIOB), 00pa3iiaMu a30THBIX
u hochopHBIX yIOOpeHUM, MoMyuyeHne, coOMpaHre, paclio3HaBaHHE M M3YUYCHHUE
CBOMCTB aMMHaKa, IMPOBEJACHUE KAYECTBEHHBIX DPEAKIMA HAa HOH aMMOHHS U
dochar-uoH U wU3yueHHWE TPU3HAKOB MX TMPOTEKAHMS, B3aMMOJICHCTBHE
KOHIIEHTPUPOBAHHOW a30THOW KHUCJIOTHI C MEIbI0 (BO3MOXHO HCIIOJIb30BAaHUE
BUJICOMATEPHUATIOB), HW3YYCHHE MOJIeJie KPUCTAUIMUECKUX pEeHIEToK anmasa,
rpaduta, QymuiepeHa, 0O3HAKOMJIICHHE C IPOIECCOM aJcopOlHH pacTBOPEHHBIX
BCIIIECTB AKTHBUPOBAHHBIM YyIIAEM M YCTPOWCTBOM MPOTHBOTA3a, IOIYUYCHUE,
coOupaHue, paclo3HaBaHWE W M3yYeHUE CBOMCTB YTJIEKUCIIOTO ra3a, MpOoBeIcHHUE
KaueCTBCHHBIX PEaKIMi Ha KapOOHAT M CUJIMKAT-HOHBI U U3YYCHHE MMPU3HAKOB MX
MPOTECKaHUs, O3HAKOMJICHWE C TMPOAYKIIUEH CHIMKATHON IPOMBIIUICHHOCTH,
pelIeHNe SKCIEePUMEHTANBHBIX 337ad Mo TeMe «BakHelImue HeMeTaulbl U HX
COEJIMHEHUSD.

MeTtasibl 1 MX COeTUHEHUS

OO0mmast xapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAaHUH
ux noyioxkeHuss B llepuomnueckor cucreme xumuuyeckux snemeHtoB [, .
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHHe MeTauioB. Meramndeckasi CBsi3b U



METAJIMYECKas ~ KpUCTa/UIMUecKass  pemi€Tka.  DJIEKTPOXUMUYECKUU Pl
HaIpspKeHUN MeTaioB. u3znueckue U XUMHUECKHE CBOMCTBA MeTayioB. OO01ue
criocoObl ToydeHuss MeTauioB. [loHATHE O KOppO3WM METAJIOB, OCHOBHBIC
CIIoCcOOBI 3aTUTHI UX OT KOppo3uH. CruiaBsl (CTajb, YyT'yH, TIOPATIOMUHUN, OpOH3a)
U WX IPUMEHEHHE B OBITY U IPOMBIIILICHHOCTH.

[Ilenounsie MeTamabl: nosoxkeHue B [lepuoamyeckoil cucremMe XMMHUUYECKHUX
sanemeHToB . 1. MenpaeneeBa, CTpOCHHME MX aTOMOB, HaxXOXKJICHUE B IPHUPOJE.
duznyeckre U XUMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKCUIbl U
TUJIPOKCUAB HaTpus MW Kanusa. [IpuMeHeHHWe MIENOYHBIX METAUIOB MU HMX
COCJIMHCHUU.

[[lenoyHo3emenbHbIE METAUIBI MarHMid M KalblMH: IIOJIOXKECHHE B
[lepnognueckon cucreMe xuMuueckux anemMeHnToB 1. . Menneneesa, ctpoeHue ux
aTOMOB, HaXOXJIeHUE B npupojac. Ouszndeckrue 1 XUMUYECKUE CBOMCTBA MarHus 1
KaJIpIusl. BaxkHeimme coequHeHnst KanbIus (OKCHI, TUIPOKCHI, cOJn). JKECTKOCTH
BOJIbI M CTIOCOOBI €€ yCTpaHEHUS.

AunroMuHUN: TonoxxkeHue B [leproinueckoid cucTeMe XuMUYECKUX 3JIEMEHTOB
. . MengeneeBa, CTpOEHHE aToma, HAXOXAEHWE B mpupojae. Pusnueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHHSA. AM(OTEpHBIC CBOMCTBA OKCHUJIAa U THAPOKCHIA
AJTIOMUHUS.

Kenezo: nonoxenue B [lepuoauueckoit cucteMe XMMHUUECKUX JIEMEHTOB /l.
N. MeHnpneneeBa, CTpOEHHE aroMa, HAaxXOXAeHHWEe B mnpupoae. dusznueckue u
XUMHUYECKUE CBOMCTRA xkene3a. OKCUbI, TuIpoKcHuIbl U conu xenesa (II) u sxenesa
(IIT), ux cocras, CBOICTBA U MOJYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE ¢ o0pa3llaMu METAJIOB U CIUIaBOB, WX (PUIHMUECKUMHU
CBOMCTBaMH, M3Y4Y€HHUE  PE3YyJIbTAaTOB  KOPPO3UU  METAIOB  (BO3MOXKHO
WCIIOJIB30BaHUE BHUICOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KaJbllUsl W HATpusi C BOJIOM (BO3MOXKHO MCIIOJIB30BAHUE BUJICOMATEPHUAIIOB),
HCCJIEIOBAHUE CBOMCTB >KECTKOM BOJIbI, MPOIIECCa TOPEHUS XKeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTIOJIb30BAHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
Ka4eCTBEHHBIX PEAKIIMI HAa MOHBI: MarHUs, KaJIbIMs, aJTFOMAHMS, [TUHKA, skene3a (II)
u xenesa (II), menu (II), HaGmromeHUME M omHMcaHUE IPOIECCOB OKpAIWBAHUS
IJJaMEHW MOHAMM HATpWsl, Kajlusd W Kalblus (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPUAIIOB), CClieJ0BaHuE aM(OTEPHBIX CBOMCTB TUAPOKCHUIA ATTFOMUHUS U
TUJIPOKCHAA LIMHKA, PEIICHUE SKCIEPUMEHTAIbHBIX 3a/1ad 1o Teme «Baxnenime
METAJIJIbI U KX COCTUHEHHUS.

XUMHA M OKPYKAOLIAA Cpea

Bemectsa u Marepuanbl B ITOBCEIHEBHOM KHU3HM YEIOBEKA. be3omacHoe
WCIIOJIb30BaHME BEILECTB M XMMHMUYECKUX peakiuil B ObITy. [lepBas momoinb npu
XHMHYECKUX 0KOTax U OTPaBIICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYsKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIEHTpaius BemlecTs, nainee — [1/1K). Ponb xuMuu B pelieHnn 3K0JIOrMYECKUX
po0aem.



Xumuueckuii IKCnepumenm:

u3ydyeHue oOpaslioB MaTepuasoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEPHBIE
MaTepuabl).

Mescnpeomemmnbnie ceasu

Peanuzanusi MeXIpeAMETHBIX CBSI3eM MpU HM3yYEeHUH XUMHHM B 9 Kiacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX
MOHSATUH, TaK U TOHITHUH, SIBISIOMUXCS CUCTEMHBIMH JIJIsi OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO LIMKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAYYHBIM (DAKT, TUIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KilaccupuKalusa, NEepPUOJANUYHOCTb, HAOIIOECHUE,
HKCIEPUMEHT, MOJICTMPOBAHUE, HU3MEPEHUE, MOJIEb, SBJICHUE, MAPHUKOBBIN
3¢ deKT, TEXHOIOTHS, MAaTEPUATIBL.

duzuka: MaTepusi, aTOM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIBI,
PaauOaKTUBHOCTb, MOJIEKYJIA, ANEKTPUYECKUN 3apsig, POBOJIHUKH,
MOJIYIPOBOJTHUKH, — JTUAJICKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHME BELIECTBA, I'a3, PaCTBOP, PACTBOPUMOCTh, KpUCTAILINYECKAs
peméTKa, CruiaBbl, (PU3MUYECKHE BEIUYUHBI, €IUHUIBI W3MEPEHHS, KOCMHYECKOE
MIPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: dorocuntes, npixanue, Ouocdepa, IKOCUCTEMA, MHUHEPATBHBIE
yI0OpEeHUS, MUKPOIJIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHbIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE IOPO/JIbI, TOJE3HbIE
MCKOIIa€MbIE, TOILJIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pPE3yNbTaThl OCBOCHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
oOpa3oBaHUs JOCTUTalOTCS B XOJi¢ OOyYeHMsS] XUMHUU B €IUHCTBE Y4eOHOH H
BOCIIUTATENBHOUN JIEATEIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMH POCCUUCKUMU
COIL[MOKYJIbTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMHU IIEHHOCTSIMU, MPUHSTBIMU B
oOlIeCTBE MpaBUJIaMU U HOpPMaMHU [OBEJEHUS U CHOCOOCTBYIOT IIpolieccam
CaMOINO3HAaHUs, CAMOPA3BUTHUS U COLIMATTM3ALMHI O0YUYarOIIUXCS.

JInyHOCTHBIE  pe3yJbTaThl  OTPaXalOT  TOTOBHOCTh  OOyYarOUIUXCS
PYKOBOJICTBOBAThCS CHUCTEMOM TMO3WUTHUBHBIX IIEHHOCTHBIX OpHEHTAlMd U
pacIIMpeHne ONbITa ACSITEILHOCTY Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1)maTpMoTN4YeCKOro BOCIMTAHUA:

IIEHHOCTHOT'O OTHOIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
U HAyYHOMY HACIEIUI0, NMOHUMAHHS 3HAUYECHUS XUMHYECKOM HAayKU B JKU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTH BIJIAJETh JOCTOBEPHON MH(popManuei o
MEPENOBbIX JOCTUKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2)rpaskIaHCKOro BOCIIUTAHUS:

MPEACTABICHUS] O COLUMAIBHBIX HOpPMax H MpPaBUJIaX MEKINYHOCTHBIX
OTHOILIEHUH B KOJIJIEKTUBE, KOMMYHUKATHUBHOW KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  Y4EOHO-UCCIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JeATEIbHOCTH, TOTOBHOCTM K Pa3HOOOpPa3HOM COBMECTHOW NEATENbHOCTH MpHU
BBITIOJTHEHUU Y4Y€OHBIX, TO3HABATEIBHBIX 3aJay, BBINOJTHEHUA XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IaHUU YUECOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
Y B3aMMOIIOMOIIH B ITPOLIECCE 3TON yUeOHOM IeATETbHOCTH, TOTOBHOCTH OLICHUBATh
CBOE MOBEJACHUE M TOCTYNKU CBOUX TOBApPUINEH C MO3UIMU HPABCTBEHHBIX U
MPABOBBIX HOPM C YYETOM OCO3HAHHUSI TIOCIIEICTBUIN MTOCTYIKOB;

3)IIEHHOCTH HAYYHOT'0 MO3HAHUA:

MHUPOBO33PEHYECKHUE TPEJICTABICHUSI O BEIIECTBE M XUMHUYECKOW pEakilvH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUA HAyKH U COCTaBIISIONINE
OCHOBY JIJI1 IOHUMAHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHSI TPHUPOJbI, B3aUMOCBS34X 4YEJIOBEKa C
MPUPOIHOM CPEJIO, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HaBaTEbHbIE MOTHBBI, HAIPABJICHHBIC HA TOJIyYECHHUE HOBBIX 3HAHUU IO
XUMHUH, HEOOXOJMMBIE I OOBSICHEHHUS HAOJI0JIaeMbIX MPOIECCOB U SIBJICHUIH,
MO3HABATENIbHOM, MH()OPMAIIMOHHOW M YHUTATENbCKOM KyJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEJIbHOM paboThl C Yy4EeOHBIMM TEKCTaMH, CIPABOYHOU
JUTEpPaTypoOr, JOCTYIIHBIMU TEXHUYECKHUMHU CPEACTBAMU HH(POPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpEC K OOYyYECHHMIO M TO3HAHHWIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOW U  HCCIEIOBATEIBCKOM



NEATEeTLHOCTH, K OCO3HAHHOMY BBIOOPY HAMPaBICHHOCTH M YPOBHS OOy4YeHUS B
JaJIbHEHIIIEM;

4)popMupoOBaAHUSA KYJIbTYPbI 310POBbI:

OCO3HAaHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIEACTBUN U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOT0Js, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COONIOJICHUS] TMpaBui O€30MacHOCTH TIpu  OOpalleHuu ¢
XUMHUYECKUMH BEIIECTBAMU B OBITY U PEabHOM KU3HU;

S)Tpya0BOro BOCIIMTAHMS:

WHTEpEC K MPaKTHYECKOMY U3yUYeHHUI0 Tpodeccrii U Tpyaa pa3audHoro poja,
YBaKEHHE K TPYAY U pe3ysibTaTaM TPYJ0BOM AESTEILHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUSI  MPEAMETHBIX 3HAHUHW 1O  XUMHH, OCO3HAHHBIKA  BBIOOP
WHIUBUTyaIbHON TPACKTOPUU MPOJOHKCHHUS 00pa30BaHUs C YIETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEMHON MpodhecCUOHATBLHOM ASSTENHHOCTA U Pa3BUTHS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aIallTUPOBATHCS B MPOGheCCHOHAIBHON CPEJIE;

6)3K0,10r14eCKOro0 BOCIIUTAHMS

HKOJIOTHYECKH 11eJIecO00pa3HOe OTHOIICHHUE K TPUPOAE KaK UCTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CyIIECTBOBAHMS, IMOHMMAaHUE LEHHOCTH 3JI0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3nYeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHHUS
MpaBuUJI 0€30MaCHOTO MOBECHUSI PU padOTE C BEIIECTBAMU, a TAKKE B CUTYalUsIX,
YTPOXKAIOIINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUS, MOJy4aeMble MPU U3YYECHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEIOH, IS OBBIIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJBTYpbl, OCO3HAHUS TJIOOAJTBLHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEeM M TMyTel UX peIIeHUs MOCPEACTBOM METOJOB XUMUH,
HKOJIOTHYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCS MM B MO3HABATEIBHOIM,
KOMMYHHMKAaTUBHOW U COMAJIBHOMN IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeTanpeAMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHpoBaHUS MUPOBO33pEHHUS 00IIIEHAYYHBIC TTOHITHS (3aKOH, TEOPHsl, TPUHITHTI,
rurnore3a, (QakT, CUCTEMa, TMPOIECC, DIKCIEPUMEHT U JPYyroe.), KOTOpbIe
UCIIOJB3YIOTCS B €CTECTBEHHO-HAYUHBIX YUEOHBIX MpEeAMETax U MO3BOJISIOT Ha
OCHOBE 3HAHUW W3 3TUX MPEAMETOB (OPMHUPOBATH MPEACTABICHUE O 1EIOCTHOMN
HAay4YHOW KapTUHE MHUpA, U YHUBEpCAIbHbIC YUeOHbIE IeUCTBUS (IT03HABATEIbHbIC,
KOMMYHUKATUBHBIE, DPETYJISITHUBHBIE), KOTOpble oOecreunBaloT (OpMHUpPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JeATEIIbHOCTH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE eiiCTBUSA

ba3oBble 1ornueckue aAecTBu:

YMEHHSI HCIMOJb30BaTh MNPUEMBI JIOTUUECKOTO MBIILIIEHUSI MPU OCBOCHUU
3HAHUMW: PACKPBHIBATH CMBICI XUMHUYECKUX MOHSATUN (BBIACISATh UX XapaKTEpHbIC



NPU3HAKH, YCTaHABJIMBATh B3aHMOCBS3b C IPYTMMHU MHOHSATHIMH), UCIOJIb30BATh
MOHATHUS NIl OOBSICHEHUS OTJIEIbHBIX (PAKTOB M ABJICHU, BEIOUPATh OCHOBAHUS U
KPUTEPUH ISl KIaCCU(PUKAIMKU XUMHUYECKUX BEIIECTB U XMUMHYECKUX PEaKIUid,
yCTaHaBJIMBATh MPUUYMHHO-CIICJACTBEHHbBIE CBA3UM MEXAY OOBEKTaMU H3YyUCHUS,
CTPOUTH JIOTUYECKHE pacCykAeHUS (MHIAYKTUBHBIC, ACIYKTUBHbIC, 10 aHAJIOTUN),
JI€TIaTh BBIBOJIBI U 3aKIIOYCHHS;

yMEHUE TMPUMEHSTh B TIpollecce TMO3HAHUA TOHATHS (NPEAMETHBIE U
MeTaIpeIMETHBIE), CHMBOJIUYECKUE (3HAKOBBIE) MOJIENH, UCIIOJIb3YEMbIE B XUMUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSEMbIE B XUMHUH MOJEIbHBIEC MPEICTaBICHUS —
XUMHYECKUI 3HAaK (CHMBOJ JJIEMEHTa), XUMHYecKas QopMmyja M ypaBHEHHE
XUMHYECKON peaKIMH — IPU PEIIeHUH Y4eOHO-TI03HABATEIbHBIX 33/1a4, C yU4ETOM
TUX MOJEJBHBIX MPEJICTABICHUN BBISBISTH U XapaKT€PU30BaTh CYLIECTBEHHBIE
NPU3HAKU W3YyYaeMbIX OOBEKTOB — XUMUYECKHUX BEIIECTB U XMMUYECKUX PEaKLUM,
BBISBJISATH  OOIIME  3aKOHOMEPHOCTH, NPUYUMHHO-CIEICTBEHHbIE CBSI3U U
IIPOTUBOPEYHS B U3Y4AEMBIX MPOLECCAX U SIBICHUSAX.

ba3oBble uccienoBarejbcKue 1eMCTBUA:

YMEHHUE HCIIOIb30BaTh IOCTABJICHHBIE BOIIPOCHI B KayeCTBE HMHCTPYMEHTA
NO3HAHMsI, @ TAKXKE B KAUE€CTBE OCHOBBI U1 (HOPMUPOBAHMSI TUTIOTE3bI IO IPOBEPKE
IIPaBUIIBHOCTH BBICKA3bIBAEMBIX CY>KJICHU;

npuoOpeTeHNe OmbiTa IO IUIAHUPOBAHUIO, OPraHMU3alMM U IPOBEICHUIO
YUYEHMUYECKUX JKCIIEPUMEHTOB, YyMEHHE HaOMoJaTh 3a XOAOM IIpolecca,
CaMOCTOATEIBHO MPOTHO3UPOBATh €0 Pe3yJbTar, (PopMyIHpOBaTh 000OLIEHUS U
BBIBOJIbI IO PE3YyJIbTaTaM MPOBEAEHHOIO OMbITA, HCCIEOBAHUS, COCTABIATh OTUET
O MpOJIENIaHHOM padoTe.

Pabora ¢ unpopmaumeii:

yMEHUE BbIOMpATh, AHAIU3UPOBATH W HUHTEPHPETUPOBATH HH(POPMALIHIO
pa3IMyYHBIX BUAOB U (HOPM MpPEACTaBICHUS, MOTYYaeMYIO0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONyJIIpHasl  JUTepaTypa XUMHUYECKOTO COJEp)KaHUs, CIPABOYHBIE
nocobust, pecypcbl MHTepHeTa), KpUTHUYECKH OLIEHHMBAaTh MNPOTHUBOPEUYMUBYIO U
HEJI0OCTOBEPHYIO MH(OPMAITHIO;

YMEHHE MPUMEHATh Pa3IMYHbIE METOJbl U 3aIllpoChl NMPU TMOUCKE U OTOOpE
uHGOpPMAllMd M COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOAMMBIX JJIsi BBIIOJHEHUS
y4€OHBIX U MO3HABATENBHBIX 33/1a4 ONPEEIEHHOTO TUIIA, TPUOOPETEHHE OIbITA B
0o0JaCTH  MCHOJB30BaHUS  MH(GOPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOTO MCIOJIb30BAHUS PA3IMYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOATEILHO BBIOMPATh ONTUMANbHYIO (hOpMY TIpeacTaBieHUs] HHPOpMALUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJayl HECIOXXHBIMU CXEMaMH, JuarpaMMaMu,
apyrumu popmamu rpaduKki U KX KOMOMHAIIUSAMY;

YMEHUE UCIOJIb30BaTh MW aHAJIM3UpoBaTh B Impolecce Yy4eOHOH U
UCCIIEIOBATENLCKON NIeATEIbHOCTH MH(POPMAIMIO O BIUSHUHM MPOMBIIUICHHOCTH,
CEJIbCKOIO0 XO35IMCTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOIIEH MPUPOTHOU
Cpelbl.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBUS:



YMEHHS 33]1aBaTh BOMPOCHI (B XO€ Maiora u (Min) JUCKYyCCUM) MO CYIIECTBY
oOcyxnaeMol TeMbl, (OpMyIUpOBaTh CBOM MPEUIOKEHUS OTHOCUTEIHHO
BBITIOJTHEHUS MPEIJIOKEHHOM 3a/1a4u;

YMEHHS  MOPEACTABIATh  IOJYYEHHBIE  PE3YIbTaThbl  MO3HABATEIBHOM
JEATEIBHOCTH B YCTHBIX M MHCBbMEHHBIX TEKCTaX; JeiaTh MPE3CHTALUIO
pEe3yIbTaTOB BBHIMIOJHEHHUS] XUMHUYECKOTO JKCIEPUMEHTa (J1a0OpaTOPHOIO OIbITa,
1ab0opaTopHOI pabOTHI MO UCCIIEJOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHHSI y4e€OHOro COTPYJHHUYECTBA CO CBEPCTHHUKAMH B COBMECTHOM
MMO3HABATEIbHOWM W MCCIEOOBATENBCKOM  JIEITEIBHOCTH MPU  PEUICHUH
BO3HHMKAIOIIMX NPOOJIEM Ha OCHOBE Y4Yé€Ta OOIIMX MHTEPECOB M COIJIACOBAHMS
no3unuid (00CyXaeHusl, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMBD», KOOPAHHAIIHS
COBMECTHBIX JEHUCTBUM, ONPEACICHHE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUM pabOTHI U Apyrue).

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC Y4eOHbIe 1eliCTBHS:

YMEHHE CaMOCTOSITEJIbHO ONPEACNISATh LEIU JEATEIbHOCTH, IUIAHUPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATh M TMPU HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO
NesTEeIbHOCTD, BBIOUpaTh Harbosee 3pheKTUBHBIE CIIOCOOBI pelieHusl yUeOHbIX U
MO3HABATENbHBIX 33/1a4, CaMOCTOATEIBHO COCTABJIATh WA KOPPEKTUPOBATH
[PEUIOKEHHBIM QJITOPUTM JEHUCTBUUA MPU BBINOJHEHUM 33JaHUM C Y4YETOM
MOJIYYeHHUS] HOBBIX 3HAHUU 00 M3y4aeMBbIX OOBEKTaX — BEIIECTBAX U PEAKIIUSX,
OLICHUBATh COOTBETCTBHUE IIOJYYCHHOTO PE3yJbTaTa 3asBICHHOM LEJIH, YMEHHUE
WCIMOJI30BaTh U AHAIM3UPOBATH KOHTEKCTHI, ITPEIJIAracMbI€ B YCIOBUH 33 IAHUH.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX PE3YNbTATOB IO OCBOCHHUIO 00s3aTEIBHOrO
COJIEp>KaHMs, YCTAHOBJIEHHOrO JaHHOW (enepaibHOM paboyeil mnporpaMMon,
BBIJICISIFOT: OCBOEHHBIE OOYYarOIIMMUCS HAy4HbIC 3HAHHS, YMEHHUS U CIIOCOOBI
JNeWcTBUM, crnenuduuecKkue g IPEAMETHOH o01acTh  «XHUMHS», BB
JEATeIBHOCTH 1O  TMOJYYEHHID HOBOIO  3HAaHUS, €ro UWHTEpIpETaluu,
peoOpa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUYCOHBIX M HOBBIX CUTYaIlUsX.

K xonIy oOyuenus B 8 kjiacce nmpeIMeTHbIC PE3yIbTaThl Ha 0a30BOM YPOBHE
JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKYJa,
XAMHUYECKUN DJIEMEHT, IMPOCTOE BELIECTBO, CIIO)KHOE BELIECTBO, CMECH
(oHOpOIHAsT M HEOJAHOPOHAs), BaJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIPHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBasi J10JIsl XUMHUUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJIAPHBINA 00BEM,
OKCHJI, KHCIIOTa, OCHOBAaHHE, COJb, JJIEKTPOOTPULATEIBHOCTh, CTENEHb
OKHCJICHUS, XUMHYECKasl peakius, KiacCUuPUKaUs peakiuil: peakiuu
COCMHECHUSA, PEAKIMH PA3JIOKECHUS, PEaAKIUM 3aMEUICHUS, PEaKUUuu
oOMeHa, 3K30- ¥ SHJOTCPMHUUECKHUE PEAKIINH, TEIII0BON A((EKT peakiinmy,
SJIPO aToMa, SJIEKTPOHHBIN CJI0M aToMa, aTOMHAasi OpOUTAIb, paInyC aTOMa,
XUMHYECKasl CBS3b, MOJISIPHAS. U HEMOJISIPHAS] KOBAJIEHTHAs! CBSI3b, MOHHAs



CBSI3b, WOH, KAaTWOH, AaHUOH, pacTBOp, MaccoBas JOJsl BeIleCcTBa
(mpoueHTHas: KOHLIEHTpAaI|sl) B pacTBOPE;

WUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHWMHUYECKHX TOHATUA H
MPUMEHSTH ATU MOHSITHS MPU ONMUCAHUU BEUIECTB U UX MPEBPAICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMy
BEIIECTB U YPaBHEHUIN XUMHUECKUX PEAKIINA;

OTPEENATh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENIEHb  OKWUCIICHHS  BJEMEHTOB B  OMHApHBIX  COEAUHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCy COEAMHEHUN 10
dbopmynam, BHJ XUMHUYECKON CBsI3M (KOBAJIGHTHAas W WOHHAs) B
HEOPTaHUYECKUX COCTUHEHUSX;

packpeiBath cmbich [lepuogmueckoro 3akona JI. M. Mengeneena:
JEMOHCTPUPOBATh TNOHUMAHHE TEPUOJAUYECKON 3aBUCHMOCTU CBOMCTB
XUMUYECKUX 3JIEMEHTOB OT MX MojoxxkeHus B Ilepuommyeckoid cucreme,
3aKOHOB COXPaHEHHUsI MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YYE€HUSI, 3aKOHA ABOTrajipo;

ONMKCHIBATh M XapakTepu3oBaTh TaOmuunyio ¢opmy [lepuoanueckoii
CUCTEMBbl XMMHMYECKHUX DJJEMEHTOB: pa3jiuyaTh I[OHATHUS «TJIaBHAs
noarpymnmna (A-rpymmna)» u «mobounas noarpynmna (b-rpymma)y, manbsie u
OOJbIIME TEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPbIE HMEIOTCS B
tabmune «llepuoauueckass cucteMa Xumudeckux odyemeHToB [, U.
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB
XUMHUUYECKHUX JIEMEHTOB (COCTaB U 3apsi spa, 00IIee YUCIIO JIEKTPOHOB U
pacrpeielIieHue UX 10 JIEKTPOHHBIM CIIOSIM);

KJIacCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEII[ECTB, M0 TEIIOBOMY (D PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPKIAs OMUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKIINN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Kau€CTBEHHOI'O
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX IMPEBpALICHUA B
Pa3JIMYHBIX YCIOBHUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MAaCChI BEIIECTB,
MacCOBYIO JIOJIF0O XHMHYECKOro J3jieMeHTa 1o ¢Gopmylsie COCIUHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOJAUTH PACUETHI 110 YPAaBHEHUIO
XAMUYECKOU PEAKIINH;

MIPUMEHSITH OCHOBHBIE OIEPAIIMK MBICIUTEIILHOU JIEATEIbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccu(ukaiuio,
BBISIBJICHUE MPUYUHHO--CIICCTBEHHBIX CBSA3EH — ISl U3YyUYECHHUS] CBOICTB
BEIIECTB M XHUMHUYECKUX PpEaKIHil, €CTeCTBEHHO-HAY4YHbIE METObI
MO3HAHUA — HAOJIOJCHHUE, W3MEpPEHHEe, MOJEINPOBAHUE, SKCIEPUMEHT
(peaJibHBIN U MBICIICHHBIN );



CJIEI0BATh IPAaBUJIaM I10JIb30BaHNS XUMHUYECKOU MOCYA0M U JIA0OPaTOPHBIM
o0opyZoBaHUEM, a TaKXe ImpaBuwiaM oOpallleHHs C BElIeCTBaMU B
COOTBETCTBUM C MHCTPYKIMSIMH TIO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHUYECKUX OMBITOB 110 MOJYYEHHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(BoopoJila ¥ KHCIIOpOJa), MPUTOTOBJICHUIO PACTBOPOB C OMpEeIEHHON
MacCcOBOM J0JIEM PAacTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh U MPOBOJIUTH
XUMUYECKUE SKCIIEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHUCJIOT C MOMOIIBI0 MHAUKATOPOB (JIakMycC, (peHondTanent, MeTUIOpaHK

U Jpyrue).

K xoHIy 00yueHus B 9 Kj1acce npeIMETHBIE PE3YNIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHHIA:

pacKphIBaTh CMBICI OCHOBHBIX XHMHYECKHX MOHSATHU: XHUMHYECKUI
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, aHHWOH, IPOCTOE BELIECTBO,
CJIIOKHO€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPULATENBHOCTD, CTEIIEHb
OKHCIICHUS, XUMHUECKas peaklMsi, XUMUYECKasi CBs3b, TEIIOBOU 3(PdeKT
peakuuu, MOJb, MOJSIpHBII  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEAJIEKTPOJIUTHL, 3JIEKTPOJIMTHYECKAS JUCCOLMALNS, PEAKIHH HOHHOIO
oOMeHa, KaTajau3aTop, XUMHUYECKOE€ paBHOBECHE, OOpaTUMblE U
HEOOpaTUMbIE pPEAKIUH, OKHCINTEIbHO-BOCCTAHOBUTENBHBIE pPEaKIUH,
OKHCJIUTEIIb, BOCCTAHOBUTEIIb, OKUCIICHHE U BOCCTAHOBJIEHUE, aJUIOTPOIIHS,
aM(OoTepHOCTb, XUMHUYECKast CBSI3b (KoBaJIeHTHaH, MOHHAaA,
MeTajuInyecKas ), KpuCTaIInYecKas pemeéTka, Koppo3usl METauIOB, CILIABHI,
CKOPOCTh XMMHUYECKON peaKinu, MPEAEeNbHO JOIMYCTUMAas KOHLEHTpaUus
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHWMHUYECKMX TOHATHH U
NPUMEHSTH ATH MOHATHS MPY OMUCAHUU BELIECTB U X MPEBPAIICHHUI;
UCIOJIb30BaTh XMUMMUYECKYI0 CHUMBOJIMKY [UIsl COCTaBieHHUS (GopMyll
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

OIPEIENATh BaJIEHTHOCTh U CTEIIEHb OKUCIICHHUS] XHMUUYECKUX 2JIEMEHTOB B
COCIMHEHUAX PaA3JIMYHOIO COCTaBa, NPUHAMIECKHOCTh BELIECTB K
OTpeNIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJ XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WMOHHAsA, MeETaUIMuecKasi) B HEOPraHMYECKUX
COEMHEHMSIX, 3aps]l HOHA MO0 XMMHUYECKOH (opmyre, XxapakTep cpeasl B
BOJHBIX PAaCTBOpPAaX HEOPTraHWYECKUX COCIUHEHHH, THI KPUCTALTMYECKON
PELIETKA KOHKPETHOTO BELIECTBA;

packpsiBatb cMmbica Ilepuonnueckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAaHUE: OINHUCHIBATh W XapaKTEpHU30BaTh
Tabnuunyio Gopmy Ilepuoanueckoil cUCTEMbl XMUMHUYECKUX 3JI€MEHTOB:
paznuyaTh TMOHATUS «TJaBHas mnoarpynna (A-rpymnma)» M «modouyHas
nonrpynna (b-rpynma)», mansie u Oonbline NEpUOMAbI, COOTHOCHUTH
0003Ha4YEHHUs, KOTOPbIE UMEIOTCS B IEPUOANYECKOM TabIuIle, C YUCIOBBIMU
XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHMYECKHX 3JIEMEHTOB (COCTaB U
3apsa sAapa, oOllee YuCiIo B3JIEKTPOHOB M paclpeniesieHHe UuX Io



AJIEKTPOHHBIM CJIOSIM), OOBSCHATH OOIIUE 3aKOHOMEPHOCTH B M3MECHCHHH
CBOMCTB 3JIEMEHTOB M MX COEAMHEHUHN B Mpeliesax MajblX NEPUOJ0B U
TJIaBHBIX TIOJTPYIII C YYETOM CTPOEHUS UX aTOMOB;

KJIaCCU(PUIIMPOBATh XUMUYECKHUE JJIEMEHTHI, HEOPTraHUYECKHE BEIIECTRA,
XUMHUYECKUE pPeakiuu (M0 YUCIY M COCTAaBy YYACTBYIOIIMX B PEAKIIHH
BEIIECTB, MO TEIJIOBOMY 3(PEKTy, MO0 U3MEHEHUIO CTENEHEH OKHCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepU30BaTh (OMHCHIBATH) OOIMME W CHEHNUPUICCKUE XHUMHYCCKUE
CBOMCTBAa TIPOCTBHIX U CJOXHBIX BEIECTB, MOATBEPXkAasi OMUCAHUE
NpuUMepaMl MOJICKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIIAITh YPABHEHUSI DJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJI0YEH U COJIEM, ITOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKINA HOHHOTO
oOMEHa, ypaBHEHHUS peaKluid, TMOATBEPKIAOIIUX CYIIECTBOBAHUE
TF€HETUYECKOM CBSI3M MEXKY BEIIECTBAMH PA3JIUYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEaKIUn
MOCPEJICTBOM COCTABJICHUSI DJIEKTPOHHOTO OajaHCca 3THX PEaKIui;
MIPOTHO3UPOBATh CBOWCTBA BEILIECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOKHOCTH TIPOTEKAHUSI XWMUYECKHX TIPEBpPALIEHUNH B Pa3TUYHBIX
YCIIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacCChI BEIIECTB,
MacCOBYIO JIOJII0 XHMHYECKOro 3jieMeHTa 1o ¢Gopmylsie COCIUHEHUS,
MacCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOAUTH PACUETHI 110 YPABHEHUIO
XAMHUYECKON pEeaKIuy;

co0Jiro1aTh IpaBUiia MOJIL30BAHUSI XUMUYECKOM MOCYA0M U 1a00paTOPHBIM
o0opy/ioBaHMEM, a TaKXe TMpaBwia oOpalleHuss C BEIIeCTBAMU B
COOTBETCTBHUM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO JaOOpaTOPHBIX
XUMHUYECKUX OMBITOB M0 MOJYYSHHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(aMMmaka u yriaeKkuciioro rasa);

MPOBOJIUTH PEAKITUH, MTOATBEPKIAIOIINE KAYeCTBEHHBIN COCTAB Pa3TUYHBIX
BEII[ECTB: PACMO3HABATH OMBITHBIM IMYyTEM XJIOpUI-, OpPOMUI-, HUOAMI-,
kapOoHat-, ocdar-, cuamkar-, cyiabdar-, THIAPOKCHI-UOHBI, KAaTHOHBI
AMMOHHUSI U HMOHBI W3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHME B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB;

MPUMEHSITH OCHOBHBIE OINEPAIIMK MBICIUTEIILHOU JEATEIbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHUE, 0000IIEHUE, CUCTEMATU3AIINIO, BBISIBIICHUE IPUYNHHO-
CJICJICTBEHHBIX CBSI3€H — JIJII M3Y4YEHUs] CBOMCTB BEIIECTB U XUMHUYECKHUX
peakiuii, eCTEeCTBEHHO-HayYHbICe METOAbl IIO3HAHUS — HaOJoJACHUE,
U3MEpEeHne, MOJICIMPOBAHUE, SKCIIEPUMEHT (peaibHbI U MBICIICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Ne HaumeHoBaHue pa3jieioB u Komriecrso tacos dyeKkTpoHHbIe (LM POBbLIE)
n/n TeM MPOrpaMMbl Bceero KoHTpoILHELe IipaxTiaeckue o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThI
Pasznea 1.I1lepBoHavaibHbIe XUMHUYECKHE TOHATHUSA
XuMust — BakHas 00J1acThb
1.1 €CTECTBO3HAHUS U 5 2 bubmuorexa [JOK
MPAKTUYECKOU NEeATEILHOCTH https://m.edsoo.ru/7f41837¢
YyeJIoBeKa
12 BerectBa u xumuieckue 15 1 bubmuorexa [JOK
peakunu https://m.edsoo.ru/7f41837¢c
Wroro no pazneny 20
Pasnen 2.Baxueiimme npeacTaBuTe/ I HEOPraHUYECKHUX BelIeCTB
71 Boznyx. Kucnopon. [lonsitue 6 bubmuoreka [JOK
00 okcugax https://m.edsoo.ru/7f41837¢c
29 Bonopoa.Ilonstue o kucnorax 3 1 bubmmoteka [IOK
M COJISIX https://m.edsoo.ru/7f41837¢
73 Bona. PactBopsl. [Tonsitue 00 5 1 1 bu6nuoreka [IOK
OCHOBAHUSAX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIACChI 11 1 1 but6mmoreka [IOK
HEOPraHWYECKUX COCTMHEHU https://m.edsoo.ru/7f41837¢
Hroro no pazneny 30

Paspnen 3.11epuoanyeckuii 3akon u [lepuoguveckasi cucrema xumnueckux 3jaemMeHToB /. . MenneseeBa. CTpoeHue aToMoB.
XHMI/I‘ICCKaH CBA3b. OKI/IC.III/lTeJII)HO-BOCCTaHOBI/ITe.Hbele pealcum[

3.1

[Tepuonuueckuii 3aKOH U
[lepuonnueckas cucrema
XAUMHUYECKUX dieMeHToB /1. M.
Menpnene-eBa. CTpoeHue
aToMa

7

bu6nuoreka [IOK
https://m.edsoo.ru/7f41837¢c




XUMHYeCKas CBA3b.

3.2 OKHCITUTEIIBHO- 8 bubaunoreka [JOK
BOCCTAHOBHMTEIILHBIE PEAKIIUH https://m.edsoo.ru/7f41837c
oo o preny P psmedsoo T IE3Te
PesepBHOE Bpems 3 bubaunoreka [JOK
https://m.edsoo.ru/7f41837c
OBHLIEE KOJIMYECTBO YACOB I10 63

[TPOT'PAMME




9 KUIIACC

KoanuecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ NporpaMMEI Beero KOﬁHTpO.HbeIe HpﬁaKTquCKI/Ie 06PA30BATEILHBIC
padoThI padoThI pecypcb
Pa3znes 1.BemecTBo 1 XUuMH4YeCKHe peakmuu
11 [ToBTOpenue u yriuyonenue 3HaHUN 5 1 Bbu6mmoteka [JOK
' OCHOBHBIX pa3/eoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubnnorexa [JOK
) peaknui https://m.edsoo.ru/7f41a636
DIIEKTPOIUTHYECKAS JUCCOLIHALIUS. bubnnorexa [JOK
1.3 8 1 1
XHWMHUYECKUE PEAKLIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Wroro no pazneny 17
Pasznea 2.HemerasIbl 1 X cOeIMHEHUS
71 OO011ast XapaKTepUCTHKA XUMHYECKUX 4 1 bubmmnoreka HOK
' anemeHToB VIIA-rpynmbl. ["amorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepuCTUKa XUMHUYECKUX
2.2 3neﬁeHT01§ VIA?F nbl. Cepa u eé 6 bubmmorexa LTOK
' PYTHEL Lep https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO0m1as XxapakTepuCTUKa XUMHUECKUX
2.3 3neﬁeHT01§ VA—E nnbl. A30T, pocdop u ux 7 1 bubmmorexa LTOK
' Py ' ’ p https://m.edsoo.ru/7f41a636
COCTMHECHUS
OO01mast XapaKTepUCTHKA XUMUISCKUX
2.4 Z-)JICHI\ICHTO]S IVA?I‘ bl YTJIEPOI U 8 1 2 bubmorexa TIOK
' . Py ) poat https://m.edsoo.ru/7f41a636
KPEMHUH B WX COSAMHCHUS
Hroro no paszneny 25
Pazjnen 3.MeTtasiibl U MX COeIMHEHHUS
. bubnunorexa LIOK
31 (O61wpte CROACTEA METaIIOB 4 https://m.edsoo.ru/7f41a636
3.2 Baxuelimmre MeTamuibl U KX COCTUHEHUS 16 1 2 bubnmorexa LIOK

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




Hroro no pazneny

20
Pa3znen 4.Xumus n okpyskawuas cpeia
4.1 BemiecTBa u MmaTepuaibl B AKU3HU YEJIOBEKA 3 Bubmorexa OK
) https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE BpeMs 3 Bubmiorexa LIOK
p P https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 7




IHOYPOYHOE IIVTAHUPOBAHUME

8 KUIACC
Kosun4yecTBo 4acoB JIeKTPOHHbIE
Ne Hara uugposbie
n/n Tewa ypoxa Bcero KOﬁHTpOJIL HpIC HpﬁaKanecRue u3ydyeHusi oOpasoBaTejibHbIE
padoThI padoThI pecypesr
1 [Ipenmer xumuu. Ponb xumuu B 1 bubnunoreka LIOK
JKW3HU yenoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
) ITonsiTe 0 MeTO1aX MO3HAHUS B 1 bubnuoreka [{OK
XUMHHU https://m.edsoo.ru/ff0d227¢
[Ipaktuueckas padora Ne 1 «IIpasuia
3 paboThI B 1a00paTOPUU U TIPUEMBI 1 bubnnoreka [JOK
oOparieHus ¢ J1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
Yucteie BemecTBa U cMech. CIocoObl bu6nunorexa LIOK
4 . 1
pasieiieHus cMeceu https://m.edsoo.ru/ff0d26ca
[TpakTrueckas pabora Ne 2
5 <<l?a3 eJICHUE cgeceﬁ (Ha mpumepe 1 bubmorexa [JOK
a . p p https://m.edsoo.ru/ff0d28c8
OUYHCTKHU TTOBAPEHHON COJIN)»
bu6mmoteka IIOK
6 ATOMBI H MOTICKY I ! https://m.edsoo.ru/ff0d2a6¢
7 XUMHYECKHUE DJIEMEHTBI. 3HAKH 1 but6mmorekxa [IOK
(CUMBOJIBI) XMMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThie U COXHBIE BEIIECTBA 1 bubnmorexa LIOK
P Hl https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJIIPHOE YUEHHE 1 bubmorexa TIOK
https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.
10 Xumunyeckas popmyia. BaneHTHOCTb 1 bubmaorexa LIOK

aTOMOB XUMHYCCKHUX JJICMCHTOB

https://m.edsoo.ru/ff0d2eae




OtHOCUTEIbHAA aTOMHAg Macca.

bubnmoreka [IOK

1 OtHOcUTeNbHAs MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 1011 XUMHYECKOTO bubnunorexa LIOK
3JIECMEHTA B COCAUHECHUN https://m.edsoo.ru/ff0d350c
13 KomnunuectBo BemiectBa. MoJib. bubmuorexa [JOK
MognsipHast macca https://m.edsoo.ru/ff0d5230
14 Du3NYECKUE U XUMUYECKHUE SABJICHUA. bubnuorexa [IOK
XuMUYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U ycinoBUs MPOTEKAHUS Bu6mmotreka [JOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEUIECTB. bu6nmorexa LIOK
XHUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
BrruncieHus Koau4ecTBa, MacChl
17 BEILIECTBA 110 YPABHEHUSIM Bubmmorexa OK
. https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEaKIU
Knaccudukamnust XuMHUIeCKUX
18 eaK I/II%) (coéI WHEHUS, Pa3IIOKEHUS Bubmiorexa LIOK
peax A P i https://m.edsoo.ru/ff0d3{34
3aMeIICHHS, OOMEeHa)
M. B. JIoMOHOCOB — y4€HBIH-
19 SHIMKJIOTISTUCT 0606?I eHHE 1 Bubmiorexa LIOK
1L A ) Hj https://m.edsoo.ru/ff0d40c4
CHUCTEMATH3aIH 3HAHUHN
20 KonTponbnas pabota Nel mo teme bu6nunorexa LIOK
«BelecTBa 1 XUMHUYECKHUE PEAKITHI https://m.edsoo.ru/ff0d4290
Bos — cMech ra3oB. CocTaB
21 BO3 nya Kucnopon — snement u bubmorexa [IOK
Ayxa. poa https://m.edsoo.ru/ff0d448e
npocrtoe BemectBo. O30H
dusnueckue 1 XUMHUUECKHE CBOIICTBA
22 KHCIIopo/ia (peakliuy OKUCIICHUS bubmorexa TIOK
POJa (peaKi ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonarue 06 okcumax
Croco0s!I moiryue KHCJIOpO1a
1 bl TIOMYACHIS KMCTOpoa B bubnunoreka LIOK
23 71a00paTOPUH U TPOMBIIIIICHHOCTH.

IIpuMeHeHne Kucopoaa

https://m.edsoo.ru/ff0d497a




TemnoBoit 3¢ ekt xumMuaeckoit
peaknuy, HOHATHE O

bubnunorexa LIOK

24 TEPMOXUMHUYECKOM YPABHEHUH, DK30- https://m.edsoo.ru/ff0d4790
Y SHJOTEPMUUYECKHUX PEAKIIHIX
35 Zurpwsmenc noypea, crovotet aro buGaorexa LIOK
arpasy Ayxa, https://m.edsoo.ru/ff0d4cda
MPEAOTBPAIICHHUS
ps | Do o e 0 e Busmorea 101
a1y p . https://m.edsoo.ru/ff0d4aec?2
KHCIIOPO/1a, U3YUEHUE er0 CBOWCTBY»
7 Bogopon — snemeHT u mpocTtoe Bbu6motreka [JOK
BemecTBO. Haxoxaenue B nmpupoje https://m.edsoo.ru/ff0d4dd0
73 dusnueckne U XUMUYECCKHE CBOMCTBA bubnunoreka LIOK
Bojaopoja. [Ipumenenune Boopoa https://m.edsoo.ru/ff0d4dd0
29 ITonsiTHE O KUCIOTAX U CONAX buGnuorexa [JOK
° https://m.edsoo.ru/ff0d50d2
30 Crioco0bl TToTy4eHHst BOAOPO/Ia B bu6mmoteka IIOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
I1 Ne 4
3 donyeene n cotmpante soxopons buGaorexa LIOK
ya . b AOpoaa, https://m.edsoo.ru/ff0d4{42
M3y4YEHUE €ro CBOUCTBY
3 MounsipHblii 00BEM ra3oB. 3aKOH bubmuoreka [IOK
ABorajzipo https://m.edsoo.ru/ff0d542e
| B s somee Busmorea 101
BeIl . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA MU 00BEMY
9y Breruucnenus o00EM0B ra3:;ogeo Bubmiorexa [IOK
YPABHCHITO PEAKIII Ha 0CHOB hitps://m.edsoo.ru/ff0dS708
3aKOHA OOBEMHBIX OTHOIIICHHH ra30B
35 du3nYecKre 1 XMMUYECKHe CBOMCTBA bubnuorexa [{OK

BOJbI

https://m.edsoo.ru/ff0d587a




CocraB ocHoBauuii. [Tousarue 00

bubnmoreka [IOK

36 UHIUKATOpax https://m.edsoo.ru/ff0d59¢e2
Boga xak pactBopuTenb.
37 HacsbIieHHble ¥ HEHACHIILIEHHBIE bubmuorexa [IOK
pacTtBopbl. MaccoBasi 10J1s1 BELIEeCTBa https://m.edsoo.ru/ff0d5b40
B pacTBOpE
[IpakTuyeckas pabora Ne 5 o Teme
33 «[IpuroroBiieHHE PaCTBOPOB C bubnunoreka LIOK
OnpeAeIEHHON MacCOBOM JTOJIEN https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBAY
39 KonTponbnas pabota No2 mo teme bubmmoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
Oxcuel: cocTaB, KIacCUPUKALINS, bubnunoreka LIOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
IlonydyeHune n XUMHUYECKHE CBOMCTBA
41 Kncny(;{THHx OCHOBHBIX U Bubmiorexa LIOK
i https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCUIOB
OcHoBaHus: coCTaB, KJIacCUpUKaIus, bu6nunorexa LIOK
42
HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca
43 ITonyyenue u XMMUYECKHE CBOMCTBA bubmmnoreka HOK
OCHOBaHUI https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, knaccudukarms, bubnmorexa LIOK
44
HOMEHKJIATypa https://m.edsoo.ru/ffOdfee2
45 [losnydyeHne n XUMHYECKUE CBOWCTBA bubmuoreka [IOK
KHCJIOT https://m.edsoo.ru/ffO0dfee2
Conu (cpegHue): HOMEHKIATypa,
46 CHOCOéLII) nz(l)n )eHI/ISI XI/IMI/I‘—IZEKI/IC bubmiorexa IJOK
¢ yHeHI, https://m.eds00.ru/00ad9474
CBOICTBa
ITpakTuyeckas pabora Ne 6. Perenue
47 AKCTICPUMEHTAIIbHBIX 337124 110 TEME bubnmoreka [JOK

«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX
COCTUHEHUN)

https://m.edsoo.ru/00ad9b7c




['enernueckas cBsA3b MEKIY

bu6nmmoreka [IOK

48 KJ1ACCaMH HEOpraiHeciix https://m.eds0o.ru/00ad9a50
COCIMHCHMI
49 O06001IeHNEe U CUCTEMATU3 A bubmuorexa [IOK
3HaHUUI https://m.edsoo.ru/00ad9cb2
KonTponbeHas padora Ne3 1o Teme
50 "OCIIEBHBIG KJII;CCLI HEOPraHUYECKUX Bubmaorexa ITOK
o P https://m.edsoo.ru/00ad9ela
COCTMHCHUI
[TepBbie MOMBITKH KIacCUPUKAITII
51 xm\lxjmqecxnx 3JIEMEHTOR ?IOHs[ITlHe 0 Bubmiorexa IOK
’ https://m.edsoo.ru/00ad9ffa
rpymmnax CXOJHBIX 3JIEMEHTOB
[Tepunoanueckuii 3aKOH U
52 [lepuoanueckas cucrema Bbu6motreka [JOK
XUMHYECKHUX 31eMeHTOB /JI. H. https://m.edsoo.ru/00ada52c
MeneneeBa
53 Ilepuonasl, TpyIILI, 110, TTBI Bubmorexa [IOK
PHOJIBL, TPYIIIIEL, MOArPYII https://m.edsoo.ru/00ada52c
s4 Crpoenue atomoB. COCTaB aTOMHBIX bubnmnorexa [JOK
snep. M3oronsl https://m.edsoo.ru/00ada342
CtpoeHue 2IIeKTPOHHBIX 000JI0UeK
P P . bubmuorexa [IOK
55 aToMoB 35ieMeHTOB [leproauyeckoit
https://m.edsoo.ru/00adabbc
cuctemsl [. 1. MenaeneeBa
XapakTepucTuka XUMHIECKOTO
56 3JIEMEHTA TI0 €T0 MOJI0KCHHUIO B bubmuoreka [IOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3navenue [leproauyeckoro 3akoHa
57 JUISL pa3BUTHS HAYKU U NIPAKTUKU. [I. bu6muoreka [JOK
N. MenaeneeB — y4€HbIH, MeIaror u https://m.edsoo.ru/00ada96e
TpaxJIaHuH
58 DNEeKTPOOTPULIATEILHOCTh ATOMOB bu6muoreka [IOK

XHUMHUYCCKUX 3JICMCHTOB

https://m.edsoo.ru/00adaab8




bubnunorexa LIOK

59 VoHHAS XUMIHECKAs! CBA3H 1 https://m.edsoo.ru/00adac34
60 KoBaneHnTHast nosnsipHas XUMHYECKast 1 Bu6mumoteka [JOK
CBS3b https://m.edsoo.ru/00adaab8
61 KoBanentHas nenonsipuas 1 bubnmnoreka HOK
XHUMHUYECKAs CBSI3b https://m.edsoo.ru/00adaab9
Bbubmnnoreka IIOK
62 CTenenb oxucIeHu ! https://m.edsogru/OOadanS
63 OKHUCIUTETbHO-BOCCTAHOBUTEIILHBIC 1 bubnuoreka [IOK
peakunu https://m.edso0o.ru/00adb076
bubmnorexa IIOK
64 OKHCIUTEIIN U BOCCTAHOBHUTCIN 1 https-//m.c dsogru 100adb076
Kontponbnas padota Ne4 o teme
65 «CTtpoeHne aroMa. XuMUuecKast 1 bubmorexa LIOK
CBA3by https://m.edsoo.ru/00adb486
66 PesepBHblil ypok. O60611eH1E 1 1 bubmuoreka [IOK
cucTeMaTHu3alus 3HaHuH https://m.edsoo.ru/00adb33c
67 PesepBHrlit ypok. O60011IeHNE 1 1 bubnmoreka [JOK
CHCTEeMaTH3alus 3HaHUI https://m.edsoo.ru/00ad9cb2
63 PesepBHblil ypok. O60611eH1E 1 1 bubmuoreka [IOK
cucTeMaTHu3alysl 3HaHuH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 63

[TPOT'PAMME




9 KUIIACC

Kouu4vecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka
n/n yp Bceero KoﬁﬂTpO‘m’m’le Ip 6aKanec1me u3ydyeHusi oOpa3zoBaTejbHbIE
padoThbI padoThbI pecypebi
[Tepuonuueckuii 3aKoH.

1 IIepnonnueckas cucrema 1 bubnuoreka [IOK
XUMHYECKHUX 31eMEeHTOB /JI. . https://m.edsoo.ru/00adb59e
MeneneeBa
3aKOHOMEPHOCTH B U3MEHEHUH

N Bubmunorexa IHOK

2 CBOMCTB XMMUUYECKHX AJIEMEHTOB 1 1
NepBBIX TPEX IEPHOZOB https://m.edsoo.ru/00adb6b6

3 Krnaccudukanus 1 HOMEHKIATypa 1 bu6nmorexa LIOK
HEOPraHUYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Bupl XuMu4eckoi CBSI3U U TUIIBI 1 bubnuoreka [{OK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonrtponsHas padora Nel no reme

5 «IToBTOpenue u yrioyonenue 1 |
3HaHUI OCHOBHBIX Pa3/ieNioB Kypca
8 kimacca»

6 Krnaccudukanus XuMruueckux 1 bubmuoteka [IOK
peaKuuii 0 pa3JIMYHbIM PU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsITHE O CKOPOCTH XUMUUYECKOMN

bubmuoreka [IOK

7 peakuuu. [ToHsITHE O TOMOTE€HHBIX U 1 I
TETEpOrCHHBIX PEAKIIHAX https://m.edsoo.ru/00adbe9a
[TonsiTHe 0 XMMHUYECKOM
paBHOBecun. DAKTOPHI, BIUSIONINE 5

o nommoreka [JOK

8 Ha CKOPOCTh XUMHUUYECKOU PEaKINu 1 1

Y TIOJIOKEHUE XUMHYECKOTO
paBHOBECHsI

https://m.edsoo.ru/00adc28c




OKHUCIIUTEIIBLHO-

bubnmoreka [IOK

IIPUMEHEHHE

9
BOCCTAaHOBUTEJIbHBIEC PEAKLINU https://m.edsoo.ru/00adcade
Teopust SIEKTPOIIUTHIECCKON
10 I/IC(I:DO Ha I/II/IpCI/IJIBHBIG U cia0ble Bubmmoreka HOK
JICCOUHALIIH. https://m.eds00.ru/00adcd68
BJIEKTPOIUTHI
11 HMonnrle ypaBHEHUS peakIun Bubmmoreka HOK
yp peakit https://m.eds00.ru/00add448
XUMHYECKHE CBOUCTBA KUCJIOT U
12 OCHOBaHMI B CBETE NIPEICTABICHUI bubmmoreka [JOK
00 JIEKTPOIUTUICCKOU https://m.edsoo.ru/00add5d8
TUCCOLHALINU
XUMHUYECKHUE CBOMCTBA COJIEH B
13 CBETE IIPEICTAaBICHUNA 00 Bubmorexa [HOK
pen . https://m.edsoo.ru/00add8b2
BJIEKTPOJIUTUYECKON AUCCOIUAIINHI
14 IlonsTue o rmapoanse cojei Bubmorexa HOK
P https://m.edsoo.ru/00add9d4
15 O06o001eHre U CHCTEMaTH3aIIHs bubnuoreka [{OK
3HaHUH https://m.edsoo.ru/00addd12
IIpakTrueckast padora Ne 1.
16 <<1?€HICHI/IG 3Kcn€3 NUMEHTAJIBHBIX bubnnorexa [JOK
p https://m.edsoo.ru/00addbfa
3aJauy
KonTtponbHas pabora Ne2 o reme
17 «ONEKTPOIUTHYECKAS bu6muoreka [JOK
nucconuanusg. XuMu4ecKue https://m.edsoo.ru/00addec(
pEeaKIfy B pacTBOpax»
OO01ast XapakKTePUCTHKA TaJIOT€HOB.
18 XI/II;[IquCKIi/Ie CBEfICTBa Ha IIpuMepe bubnmorexa [IOK
p p https://m.edsoo.ru/00addfe2
xJjopa
Xnoposogopoa. CojssHas KHCIIOTa,
POBOAOPOA. - bubnuotexa [JOK
19 XMMHYECKHUE CBOMCTBA, MOJYYEHUE,

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




[IpakTuyeckas padora Ne 2 o Teme

20 «[Tonydenne conTHON KUCIOTHI Bubmmoreka HOK
i .. o ’ https://m.edsoo.ru/00ade348
H3y4yeHue e€ CBOMCTB»
Brrunciaenus mo ypaBHEHHSIM
21 XUMHUYECKUX eaI}(III_:I/Iﬁ €CJIU OTH Bubmorexa HOK
P ’ https://m.edsoo.ru/00ade488
W3 PEareHTOB JIaH B U30BITKE
2 OO01mmas xapakTeprCcTHKa SJICMEHTOB bubnmnoreka HOK
VIA-rpynisl https://m.edsoo.ru/00ade64a
AnoTpOmHBbIE MOAU(UKAIIUN CEPBHI.
Haxoxnenue cepbl u eé bu6nmorexa LIOK
23 o
COEIUHEHUH B IIPUPOLE. https://m.edsoo.ru/00ade64a
XHUMUYECKUE CBOKMCTBA CEPBI
CepoBosiopoa, CTpOCHHE,
24 (bHI;)H‘Ie(I:[KSGIII/I XI/II;/II/I‘ICCKI/IG buGnuorexa [JOK
. https://m.edsoo.ru/00ade802
CBOICTBa
Oxcunpl ceprl. CepHas KMCIIOTA,
25 @HSHE@CKHI; " xmfnquKHe bubmmorexa LTOK
. https://m.edsoo.ru/00adea28
CBOMCTBA, IPUMEHEHNUE
XUMHUYECKHUE PEAKIUH, JIEKALTUE B
OCHOBE MPOMBIIIJIEHHOTO CIIoco0a
IIOJIy4YEHUS CEPHOU KUCIIOTHI. bubmmnoreka HOK
26
XHWMHUYECKOE 3arpsi3sHEHUE https://m.edsoo.ru/00adec8a
OKpY’Karollen cpebl
COCIMHECHHSIMU CEPBI
27 Brraucienne MaccoBOM HOIH bubnunorexa LIOK
BBIXOJa MPOAYKTA pPEaKIIUU https://m.edsoo.ru/00adec8a
OO01mas XxapakTepuCcTUKa SJIEMEHTOB
VA-rpynmsl. A30T,
pym Bu6miorexa [JOK
28 pacrpocTpaHeHue B IPUPO/IE,

(1)I/ISI/IT-IGCKI/Ie U XUMHUYCCKHUEC
CBOMCTBA

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




AMMHaK, ero Gpu3n4ecKue u

29 XUMHUYECKHUE CBOMCTBA, ITOJIYUEHUE bubnnorexa LIOK
» TOTIYH https://m.edsoo.ru/00adf004
Y IPUMEHEHUE
IIpaktrueckas padora Ne 3 o teme
30 «IPIOJ'I €HUE aNII)MI/IaKa U3yUeHHE Bubmorexa HOK
Y » MY https://m.edso0.ru/00adf180
€ro CBOMCTB)

31 A3oTHas kuciora, e€¢ Gu3ndeckue u bubnmnoreka HOK
XHUMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcrnonbs30Banre HUTPATOB U COJICH
aMMOHUS B KAYECTBE MUHEPAILHBIX

32 00OpeHnil. XUMHUUYECKOE b Bubmmorexa OK
YAIOOPCHITH. y https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl
COEIMHEHUAMH a30Ta
dDocdhop. Oxcua dochopa (V) u

33 (1)00(%)0 pHasI KHCHH((i))Ta (bqnfl)zn(qelme u bubmorexa [JOK

P N https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOICTBA, MOJIyYeHHE
Hcnonbs3oBanue pocdaTos B

34 KauyeCTBE MUHEPAIIBHBIX bubmmnoreka HOK
ynoOpeHui. 3arpsi3HeHNe https://m.edsoo.ru/00adfc20
IPUPOJHOM cpenbl hocdaTtamu
Vrunepon, pacnpocTpaHeHHE B

35 npu 2 g E)I/ISI/II‘){eCKII)/Ie u bubmaorexa LIOK

pHpOZL, ° https://m.edsoo.ru/00adfd9c
XUMHAYECKHE CBOICTBA
Oxcunsl yriaepona, ux pusnveckue
U XUMHYECKHE CBOUCTBA.

36 DKOIOTHUYECKUE IPOOIEMBI bubmiorexa IJOK
P ’ https://m.edsoo.ru/00adfebe

CBSI3aHHBIE C OKCHJIOM yTJIepo/ia
(Iv)

37 VYroipHasa KUCI0Ta U €€ COJIn Bubmnorexa HOK

https://m.edsoo.ru/00ae006¢c

33 [IpakTuueckas pabora Ne 4 o Teme bubnmoreka [JOK

"[lostydeHne yrieKucioro rasa.

https://m.edsoo.ru/00ae027e




KauectBennas peakuus Ha
KapOoOHaAT-NMOH"

HepBOHa‘IaJIBHBIe IIOHATHS 00

bu6nmoreka [IOK

39 OpraHMYeCKUX BEIIECTBAX KaK O
P - https://m.edsoo.ru/00aec054¢e
COCAMHEHUSX YIJIepoJia
40 Kpemanii u ero coequHeHus Bubmmoreka HOK
b https://m.edsoo.ru/00ae080a
[IpaxTuueckas padora Ne 5.
Peurenue skcnepuMeHTaIbHBIX bubmmoreka [JOK

41 o
3aj7a4 1o TeMe «Bakneimue https://m.edsoo.ru/00ae0bf2
HEMETAJUJIbI U UX COSTUHECHUI»

KourponsHas padora Ne3 o reme
42 «BachI){eﬁmHe geMeTaJIJH)I " UX Bubmorexa [HOK
https://m.edsoo.ru/00aec0e18
COCTUHEHUI»
OO6m1as XxapakTeprucTruKa
XUMHYECKHUX DIIEMEHTOB —

43 METaJI0B. MeTaninnyeckas CBsI3b U bu6mmoteka IIOK
MeTaJuInyecKas Kpuctajuimyeckas https://m.edsoo.ru/00ae103e
pemérka. PU3nYeCcKue CBOMCTBA
METAJJIOB
XUMHUYECKHE CBOMCTBA METAIIIOB.

44 DIEKTPOXUMUUECKHUH PSIT Bubmoreka HOK

p . P https://m.edsoo.ru/00ael 156
HaIpsDKEHUHA METaJlIOB
O61u11e criocoObl MOTyYSHHS
mertauioB. CrraBel. BeranciieHus
45 0 YpaBHECHUSAM XUMHUUYECKUX bubnnorexa [JOK
yP o https://m.edsoo.ru/00ael156
peakIuii, €Clii OJIMH U3 PeareHTOB
COJIEPKUT MPUMECH
46 TlousTue 0 KOpPPO3UU METATIIOB Bubmnorexa HOK
pp https://m.edsoo.ru/00ae1278
bubmunoreka IHOK
47 IIleno4ynble MeTaIbLI 1

https://m.edsoo.ru/00ae14b2




Oxcupl U TUIPOKCUIBI HATPUS U

bubnmoreka [IOK

48 KaJus https://m.edsoo.ru/00ae14b2
49 [IlenoyHO3eMENbHBIE METAIIBI — Bu6muoteka [JOK
KaJIbILIMA U Maroui https://m.edsoo.ru/00ael5e8
50 Baknelmnme coemMHEHNS KBTS Bubmorexa LIOK
A I https://m.edsoo.ru/00ael5¢e8
51 O000I11IeHIE U CUCTEMATU3AIUS
3HAHUH
57 JKEcTKOCTh BOMIBI U CITOCOOBI €€ bubmuoreka [IOK
YCTPaHEHUS https://m.edsoo.ru/00ae1886
IIpaktrueckas padora Ne 6 o Teme
53 ")IIZéCTKOCTB BOpI)I 1 METOAEI €€ Bubmorexa LIOK
" A a https://m.edsoo.ru/00aelae8
yCTpaHEHUs
. bubmuoreka [IOK
>4 AJOMHHHI https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe CBOMCTBA OKCHIA U bubmuoreka [IOK
THAPOKCHIA https://m.edsoo.ru/00aelc64
bubnmorexa LIOK
56 Keneso https://m.edsoo.ru/00aec1d86
57 Okcupl, TUIPOKCUIIBI U COJIU bubnnorexa [JOK
xene3a (II) u sxenesa (I1I) https://m.edsoo.ru/00ae35e6
58 O00011IeHE U CHCTEMATH3aIUsA
3HAaHUH
[IpakTuueckas padora Ne 7.
59 Pemenue skcriepuMeHTaIbHBIX bubmuoreka [IOK
3aj1a4 110 TeMe «BakxHenme https://m.edsoo.ru/00ae3de8
METaJUIBI U UX COETMHEHUS
Brruucnenust mo ypaBHEHUSIM
60 XUMUYECKUX PEAKLUHN, €CIIU OOUH bu6muoreka [JOK

W3 pEareHTOB JIaH B H30BITKE WIIH
COAEPKUT NpUMecH. Beruncnenus

https://m.edsoo.ru/00ael750




MacCOBOM J0JIM BBIXOJa IIPOLYKTa
peakuuu

O06001IeHrEe U cUCTEMaTU3 AU

61 . 1
3HAHUU
KonTponbnas padota Ne4 mo Teme

62 «BaxHeimme MeTalIbl U UX 1
COEIUHEHUS»

63 BemecTBa u maTepuaisl B 1 bu6nmorexa LIOK
MOBCEIHEBHOM KU3HU YETIOBEKA https://m.edsoo.ru/00ae3f50
XHUMUYECKOE 3arpsi3HEHUE bubnnorexa [JOK

64 . 1
OKPYKarollen cpeabl https://m.edsoo.ru/00ae4270

65 Ponp xumuu B perienun 1 bubmmoreka [JOK
9KOJIOTUYECKUX TTPOOIeM https://m.edsoo.ru/00ae4270
PezepBHblit ypok. O6001meHne u bubnuoreka [IOK

66 o 1
cucreMaru3anusa 3HaHu!u https://m.edsoo.ru/00aec0d0a

67 PesepBHelit ypok. O60011IeHNE 1 1 bubnmoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c

63 PesepBHblil ypok. O600611eHE 1 1 bubmuoreka [IOK
cucTeMaTHu3alysl 3HaHuH https://m.edsoo.ru/00ad9cb2
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YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBSA3SATEJIBHBIE YUYEBHBIE MATEPUAJIBI JIS1 YYEHHUKA

» Xumusi, 8 kiace/ Pynsuruc I'.E., ®enpaman @.I'., AkiimonepHoe 00IIECTBO
«3natensctBO «IIpocBenienme»

» Xumus, 9 knacc/ Pymzutuc I'.E., ®enpaman @.I°., AkiimoHepHoe 00IIIECTBO
«3narensctBO «IIpocBenienme»

METOANYECKHUE MATEPHUAJIBI JIUISA YYUTEJIA
Xumust. Ypoku B 8 kinacce. [locobue st yaurens

I'apa H.H.

Xumus. Ypoku B 9 kiacce. [locoOue nis yuurens

['apa H.H.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

Poccuiickas snektponHas mkouna https://resh.edu.ru
bubnuoTteka nudpoBoro oo6pazoBaTEILHOTO KOHTEHTA
https://lesson.edu.ru/04/08

bubnuoteka nudpoBoro 006pazoBaTEILHOTO KOHTEHTA
https://lesson.edu.ru/04/09

®okcdopn yaeonuk https://foxford.ru/wiki/himiya
https://learningapps.org

https://onlinetestpad.com
https://foxford.ru/catalog/trainings/himiya
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