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MNOACHUTEJBHAS 3AIINCKA

[Tporpamma o XuMuu Ha ypoOBHE OCHOBHOI'O OOIIEr0 00Opa3oBaHUsl COCTABIEHA HA OCHOBE
TpeOOBaHMI K pe3ylbTaraM OCBOEHHS OCHOBHOH 00pa30BaTeNbHON MpPOTrpaMMbl OCHOBHOTO
obmiero oOpazoBanus, npenctaBieHHbix B PI'OC OO0, a Takxke Ha OCHOBE (¢enepanbHOI
pabGoueil mporpaMMbl BOCIIUTAHUS U C YUETOM KOHIETIIMH MPENoAaBaHus yueOHOTo MmpenMera
«XuMusa» B o0pazoBaTenbHbIX opranuzanusax Poccuiickoit denepauuu.

[IporpaMMa mo xumuM Ja€T MpeNCTaBICHHE O LEJsAX, OOIIe cTpareruu 0oOyueHwus,
BOCIUTAHUS M Pa3BUTHS OOYyYaroMIMXCs CPEACTBAMHU Y4E€OHOTO MpEAMETa, yCTAHABIMBACT
o0si3aTeNbHOE MPEIMETHOE COJIepKaHue, MPeayCMaTpUBaeT paclpeesieHue ero mo kjiaccam M
CTPYKTYpPHPOBaHHUE IO pa3ziejaM U TeEMaM NpOrpaMMbl 0 XUMHH, ONPEIETSAET KOJTUYECTBEHHBIE
U KaueCTBEHHBbIE XapaKTEPUCTHUKU COJEPKAaHUS, PEKOMEHAYEMYIO IOCJIEI0BaTEIbHOCTD
U3yUYEHUSl XUMHUU C YUETOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3CH, JOTMKH Y4eOHOTO
nporecca, BO3PACTHBIX OCOOEHHOCTEH OOy4arouIuxcs, ONpenessieT BO3MOXXHOCTH MpeaMeTa
JUIS  pealu3aldd TpeOOBaHMW K pe3yJabraTaM OCBOEHHUS OCHOBHOW 0Opa3oBaTelbHON
IporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHUsA, a Takke TPeOOBaHMI K pe3ylbTaTam
oOy4yeHHs XMMHUU Ha YPOBHE LeJeil H3ydeHHs MNpeAMEeTa W OCHOBHBIX BHJIOB Y4YeOHO-
M03HABATEIbHON JAESTENbHOCTH 00YyYaOIIErocs Mo 0CBOCHUIO YUYEOHOTO COIEPIKAHMSL.

3HaHNUE XUMHH CITY>KUT OCHOBOH I (POPMUPOBAHMS MUPOBO33PEHHS O0YHAIOIIErocs, €ro
NOPEICTaBICHUH O MaTepUalbHOM E€AMHCTBE MHpPA, BAXHYIO pOJIb UIPAOT (QOpMHpyEeMbIe
XUMHEH MpeICTaBICHHS O B3aUMOIIPEBPALICHUSIX SHEPTUU U 00 3BOJIIOIUH BEIIECTB B IPUPO/IE,
0 MyTSX PELIEeHUs MIOOATBbHBIX MPOOJEeM YCTOMYMBOTO PA3BUTHUS YEIOBEUYECTBA — CHIPHEBOH,
HHEPreTUYECKOM, MUIIEBON M SKOJIOTUYECKON O€30MMacCHOCTH, MPOOJIEM 3PaBOOXPAHEHUS.

N3yyenne xumuu:

CIOCOOCTBYET peain3alii BO3MOXKHOCTEH Il CaMOPa3BUTHSI U (YOPMUPOBAHUS KYJIBTYPbI
JUYHOCTH, €€ o011el U (PyHKIIMOHAJIbHOW IPaMOTHOCTH;

BHOCHUT BKJIaJ] B (POPMUPOBAHUE MBIIUICHUS U TBOPUECKHUX CIIOCOOHOCTEHN 00yUaromuxcs,
HaBBIKOB HX  CAMOCTOSITENbHOM  y4eOHOM  NeATEeIbHOCTH, JKCHEPUMEHTAIbHBIX |
UCCJIEIOBAaTEIbCKUX YMEHHMM, HEOOXOIMMBIX KaK B IIOBCEJHEBHOW JKH3HM, TaKk U B
npodeccuoHanbHON NeATeTLHOCTH;

3HAaKOMUT CO CHenu(UKON HAyYHOTO MBIIUICHUS, 3aKJIaJbIBAE€T OCHOBBI II€IOCTHOTO
B3MJISIA HAa E€IUHCTBO TNPHUPOJIBI M YEJIOBEKAa, SBISAETCA OTBETCTBEHHBIM JTaloOM B
(dbopMUpPOBaHUY €CTECTBEHHO-HAYYHON IPAMOTHOCTH 00yUYaIOIIUXCS;

cocoOCTByeT (HOPMHUPOBAHUIO IEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAyYHBIM
3HAaHUSAM, K TPUpOAE, K YEIOBEKY, BHOCHUT CBOM BKJaJ B DJKOJIOTMYECKOe 0OpazoBaHHE
00y4Jaromuxcs.

JlanHble HampaBieHUS B OOy4EeHHMH XMMHHM OOECIEUMBAIOTCA CHELU(PHUKON CONep:KaHus
yu4eOHOTO TpeaMeTa, KOTOPBIM SBISETCS NENaroruuecKd aJanTHPOBAHHBIM OTPAKEHUEM
0a30BOI HAyKH XMMUU Ha OMpPENeIEHHOM dTane e€ pa3BUTHU.

Kypc xumMum Ha ypoBHE OCHOBHOTO OOIIETO 0Opa3oBaHUS OPUEHTHPOBAH HA OCBOCHUE
00y4arIUMHKCS CUCTEMBI TEPBOHAYAIBHBIX IMOHATUN XUMHH, OCHOB HEOPIaHUYECKOW XUMHH U
HEKOTOPBIX OTAEJIbHBIX 3HAUNMBbIX IOHATHI OPraHUYECKON XUMHH.

CtpykTypa copepaHHsl MPOTrpaMMbl MO XMUMHHU C(HOPMHUPOBaHA HA OCHOBE CHCTEMHOTIO
noaxona Kk €€ m3yuyeHuro. ColeprkaHue CKJIAIbIBAETCS U3 CUCTEMBI MOHATHH O XWMHYECKOM
SNIEMEHTE W BEIIECTBE M CHCTEMbl MOHATHI O XuMHUUeckodl peakuuu. OOe 3TH CHCTEMBI
CTPYKTYPHO OPraHU30BaHbl MO NPHUHIMIY MOCIEI0BATEIbHOIO Pa3BUTUS 3HAHUN HAa OCHOBE
TEOPETUYECKUX MPEACTABICHHUI Pa3HOTO YPOBHSL:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuonnueckoro 3akoHa /[. . MenaeneeBa kak OCHOBHOTO 3aKOHA XMMUU;

— Y4YEHHUA O CTPOCHHUH aTOMa U XUMUYECKOU CBS3U;

— IPEJICTaBIECHUN 00 AMEKTPOIUTHUECKON JUCCOIIUALMU BEIIECTB B PACTBOPAX.

TeopeTnueckrne 3HaHUSA PACCMATPUBAIOTCS HA OCHOBE JMIMPHUYECKH IMONYYEHHBIX W
OCMBICTICHHBIX (DAaKTOB, Pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJHOTO YPOBHA K JPyromy,
BBIMONHSS (DYHKIIMH OOBSICHEHHSI UM MPOTHO3HPOBAHUS CBOMCTB, CTPOCHHUS W BO3MOXKHOCTEH
PAKTUYECKOrO IPUMEHEHHUSI U MOITYYEHUS U3y4aeMbIX BEIIECTB.

OcBoeHHE MPOrpaMMbl [0 XHMHH CIIOCOOCTBYeT (POPMHPOBAHUIO MPEIACTABICHUS O
XUMHUYECKON COCTaBISIOIIEH HAayYHOM KapTUHBI MHpa B JIOTMKE €€ CHCTEMHOW HPHUPOJBI,



LEHHOCTHOTO OTHOIIECHHS K HAyYHOMY 3HAHHUIO U METO/AM MO3HaHUs B Hayke. M3yueHue Xumuu
OPOUCXOOUT C TMPHUBJICUCHHUEM 3HAHUM M3 paHee U3YyYEHHBIX YYEOHBIX MPEIMETOB:
«Okpyxatomuii Mup», «buonorus. 5—7 kinaccb» U «Pu3nKa. 7 KIace.

[Tpu u3ydyeHnn XuMuM NPOUCXOAUT (POPMUPOBAHNE 3HAHUI OCHOB XUMUYECKON HAYKH KaK
00J1acT COBPEMEHHOTO €CTECTBO3HAHUS, TIPAKTUUECKOM IEATEIHbHOCTH YEIOBEKa M KaK OJHOTO
U3 KOMIIOHEHTOB MHUPOBOI KyJabTypbl. 3ajaua y4eOHOTo MpeaMeTa COCTOUT B (POPMHUPOBAHUH
CHUCTEMbl XUMUYECKUX 3HAHUN — BaXHEHIINUX (PAKTOB, MOHATUN, 32aKOHOB M TEOPETUUYECKUX
MOJIOKEHHUM, JOCTYMHBIX OOOOLIEHUI MHPOBO33PEHUYECKOTO XapakTepa, s3blka HayKd, B
NpUOOILEHNH K HAyYHBIM METOAAaM MO3HAHUS NPU U3YYSHHUH BEIIECTB U XMMHUECKUX PEaKILUH,
B (OPMHUPOBAaHMUM U Pa3BUTHH MO3HABATEIbHBIX YMEHHM W WX NPUMEHEHHUH B Y4YeOHO-
MO03HABATEIbHONW M yueOHO-UCCIIEI0BATENbCKOM AesITEIbHOCTH, OCBOCHUU MPABUII O€30MacCHOTO
oOpallieHus ¢ BeleCTBaMU B MTOBCEIHEBHOM JKU3HH.

[Tpu m3yueHUM XUMHH Ha YpPOBHE OCHOBHOTO OOINEro 0Opa3oBaHUSI Ba)KHOE 3HAUCHUE
npuoOpeH TaKue LEeH, KaK:

— (hopMHUpOBaHHE MHTEUIEKTYaJIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYIHUYECTBY, CaMOCTOSITEJIbHOMY TMPUHATUIO PELICHHH, CIOCOOHON aganTUpOBATHCA K
OBICTPO MEHSIOIIMMCS YCIOBUSAM KHU3HU;

— HaIpaBJIEHHOCTh OOyuYeHHs Ha CHUCTEMAaTHYeCKoe MPHOOIIEHHE OO0yYaromuxcs K
CaMOCTOSITEJIbHOM ~ INO3HABAaTEIbHOM  JIEATEIBHOCTH, HAy4YHbIM  METOJaM  IIO3HAHMS,
(bOpMUPYIOIITIM MOTHUBAIINIO ¥ Pa3BUTHE CITOCOOHOCTEH K XUMHH,

— o0ecrnieyeHne YCIOBUHM, CIOCOOCTBYIOIIUX TNPUOOPETEHHUIO OOYYaIOUUMUCS OIBITa
pa3HOOOpa3HON AESITENbHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KIIIOUEBBIX HABBIKOB (KIIFOYEBBIX
KOMITETEHIIMI ), UMEIOIIUX YHUBEPCAIBHOE 3HAYEHUE JJI PA3JIUUHBIX BUJOB JIESITEIbHOCTH;

— (opmupoBanue o6mel HyHKITMOHATHHOW M €CTECTBEHHO-HAYYHONW TPAMOTHOCTH, B TOM
YHCclie YMEHUU OOBSICHATh M OLECHUBATH SBJICHUS OKPYXKAIOLIEr0 MHpA, UCIONb3YyS 3HAHUSA U
OTBIT, MOJyYEHHBIE NPU H3YYCHHUH XHMHH, NPUMEHSATh HX MpPH pPELIEHUH MpodiieM B
IIOBCETHEBHOM KU3HU U TPYAOBOM JEATEIBHOCTH;

— (hopmupoBanme y 0Oy4aronuxcsi TYyMaHUCTUYECKUX OTHOIIECHUH, MOHUMAHUS IEHHOCTH
XUMHYECKUX 3HAHUN IS BBIPAOOTKH 3KOJIOTMYECKH LIE€JIECOO0pPa3HOro MOBEACHUS B OBITY U
TPYZIOBOM JAESATENBHOCTH B LIEJIAX COXPAHEHHUSI CBOETO 3J0POBbS M OKpPYXKAOLIEHd NPUPOIHON
Cpenbl;

— pa3BUTHE MOTHBAIMM K OOYYECHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIIO U
CaMOBOCIIMTAHHIO Ha OCHOBE YCBOCHHS OOIIEUYEIOBEUYECKUX IEHHOCTEH, TOTOBHOCTH K
OCO3HAaHHOMY BBIOOPY TpOUJIs U HAPABIEHHOCTH JaTbHEUIIET0 OOy4YeHHUS.

OO1ee 9MCIO 4acoB, OTBEAEHHBIX ISl M3yYEHUS] XMMHUH Ha YPOBHE OCHOBHOTO OOIIETO
obpasoBanus, coctaBisieT 136 gacoB: B 8 kimacce — 68 gacoB (2 yaca B Hezeno), B 9 kimacce —
68 yacoB (2 yaca B HEZEINIO).



COAEPXAHUE OBYYEHUSA

8 KUIACC

IlepBoHaYaIbHBbIC XUMHUYECKHE TOHATHSA

[Ipenmer xumuu. Ponp XMMuM B KM3HM 4YellOBeKa. XUMHs B CHUCTEME HayK. Tena u
BelecTBa. DU3MUECKHE CBOICTBA BEIECTB. ArperarHoe cocrosiHue BeulecTB. llonstue o
METO/IaX MO3HaHMs B XUMUH. UncThle BemecTBa U cMecH. CocoObl pa3ieieHust CMECEeH.

ATOMBI W MOJNEKyIbl. XUMHUYECKHE 37IeMeHTbl. CHMBOJBI XMMHYECKHUX 3JIEMEHTOB.
[IpocTbie U CIOXKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISPHOE YUEHUE.

Xumnyeckas Qopmyna. BaneHTHOCTb AaTOMOB XUMHYECKHUX D3JEMEHTOB. 3aKOH
NOCTOSHCTBA cocTaBa BenlecTB. OTHocuTenbHas aromHas Macca. OTHOcCUTENbHAs
MOJIEKYJISIpHasg Macca. MaccoBast 101 XUMUYECKOTO 2JIEMEHTA B COCAMHEH .

KonnuectBo BemectBa. Moinb. MoisipHas macca. B3anmMocCBs3b KOIMYECTBA, MACCHI U
qyclia CTPYKTYPHBIX €IUHUI] BellecTBa. Pacuérel Mo popmyrnaM XUMHUECKHX COCTUHEHUI.

du3znyeckue U XMMHUYECKHUE SBICHUS. XUMHUYECKas peakuus U €€ MPU3HAKU. 3aKOH
COXpaHEHHUsI Macchl BeHlecTB. XuUMHUeckue ypaBHeHHs. Kmaccuduxanmus XumMudeckux
peakuuii (COeAMHEHNUs, PA3I0KEHUS, 3aMeIIeHNs, 00MEHA).

Xumuueckuit IKCnepumenm:

3HaKOMCTBO C XMMHYECKOH MOCY/0i, mpaBuiamMu padoThl B J1abOpaTopuu U MpuéMamu
oOpareHust ¢ J1abopaTopHBEIM 00OPYIOBaHHEM, U3yUYCHHE M OMUCaHWE (PU3NUECKUX CBOMCTB
00pa3I0B HEOPraHWYECKUX BEIIECTB, HaOMIOneHNue (PU3nYecKux (IJIaBleHUE BOCKA, TasHUE
JbJa, pACTUPAaHHUE caxapa B CTYINKE, KUIIEHUE U KOHJAEHCAlUs BOJbl) U XUMUYECKHUX (TOpEeHne
CBEYH, IMPOKAJIMBAHUE MEIHOW MPOBOJIOKH, B3aUMOJCHCTBUE MeEJa C KHUCIIOTOWN) SIBJICHUM,
HAOJIOIEHUE U ONMCAaHUE IPU3HAKOB IPOTEKaHHsI XUMUYECKUX peakinii (pas3iokeHue caxapa,
B3aMMOJICHCTBUE CEPHON KHCIOTHI C XJOPUAOM Oapwusi, pasnokenue rumpokcuma menu (II)
IIpU HarpeBaHUM, B3aUMOJACHCTBUE kemne3a ¢ pactBopoM coiu mMeau (1), uzydenue cnoco6os
pa3zieneHusi cMeced: ¢ MOMOUIbI0 MarHuTa, (pUIbTpOBaHHUE, BBHIIAPUBAHHE, TUCTHIUISALIMS,
Xpomarorpadusi, MPOBEJACHHE OYUCTKM TIOBAPEHHOM CONM, HAONIONEHHE U OIUCAHUEe
PE3yJIBTaTOB INPOBEICHMS OIBITA, WIUIIOCTPUPYIOLIErO 3aKOH COXPAHEHUs MAacChl, CO3JaHuE
MOJIeNIEN MOJIEKYJI (IIapOCTEPKHEBBIX ).

Bakueime npeacTaBUTe M HEOPraHMYeCKUX BeLeCTB

Bo3nyx — cmeck razos. CocraB Bo3ayxa. Kucinopog — 31€MEHT M MPOCTOE BELIECTBO.
Haxoxxnenne xuciopoga B mpupoge, (QU3MYecKne M XHUMHUYECKHE CBOWCTBA (peakiuu
ropeaust). Oxcunel. Ilpumenenue kucimopoma. CrnocoObl TOMy4YeHHUs KHCIOpona B
1a00paTopuu U MPOMBIIUIEHHOCTH. KpyroBopoT kuciopoaa B npuponae. O30H — ajioTpomnHast
Mo uUKaIus KUCIOPOa.

TermoBoit >PPexT XUMUYECKON peaKIUH, TEPMOXMMHUYECKHUE YpaBHEHHUS, 3K30- H
SHAOTEPMHUYECKHE peakuuu. TOIIMBO: yroiib M MeTaH. 3arpsA3HEHUE BO3]yXa, YCHUJICHUE
NapHUKOBOTO 3 deKTa, pa3pylieHue 030HOBOTO CIOSI.

Bomopon — »snmemeHT M mpocTtoe BemecTBo. Haxoxxmenwe Bomopoma B IIPUPOZE,
duznyeckue 1 XUMUYECKHUE CBOMCTBA, MPUMEHEHUE, ClIOCOObI oaydeHus. Kuciors u conu.

MonsipHbiii 00bEM ra30B. Pacu€Thl M0 XUMHYECKUM YpaBHEHUSIM.

dusnueckue cBOWCTBAa BOABI. Boma kak pacrBopurens. PactBopbl. HacelmeHHblie n
HEHACBIILEHHbIE pAacTBOpPHl. PacTBOpMMOCTh BemecTB B BoAe. MaccoBas 1Oysl BEIIECTBA B
pacTBope. XMMHYECKHE CBOMCTBA BOAbl. OcHOBaHUA. Poiib pacTBOPOB B MPUPOJE U B KU3HH
yesioBeka. KpyroBopor Bozbl B pupoze. 3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa M OYMCTKA
IPUPOIHBIX BOJ.

Knaccudukanus neopranmdyeckux coenuHeHuid. Oxcunpl. Knaccugukamusi OKCHIOB:
conmeobpasyrome  (OCHOBHBIE, KHCIOTHBIE, aM(oOTepHBIE) ¥  HECOJICOOpas3yroIue.
Homenknarypa oxcunoB. dusnueckne M XMMHUYECKHE CBOMCTBA OKCHUIOB. llomydyenwne
OKCHUJIOB.

OcnoBanus. Knaccudukanuss OCHOBaHMIA: IIENOYM U HEPACTBOPUMbBIE OCHOBAHMSL.
Homenknarypa ocHoBanui. @u3n4ecKrue U XMMHUYECKHME CBOWCTBA OCHOBaHMM. llomydyenue
OCHOBaHHM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucnot. @usndeckue 1 XUMHUUECKUE
cBoiicTBa KucIOT. Pan aktuBHoctn metaiuioB H. H. bekerosa. [lonyuenue kucior.

Comu. Homenknatypa coneil. @usndeckne u XuMu4eckue cBorctea coisel. [lomyuenue
COJIEH.



['eHeTHUECKAs CBA3h MEXKAY KJIACCAMHU HEOPTaHUYECKUX COECAMHEHUM.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE OIPENETICHUE COIeP KaHUs KHCIOpOa B BO3/AyXe, OIyYeHHE, COOMpaHue,
pacro3HaBaHWe U M3y4YeHHE CBOWCTB KUCIOPOAA, HAOMIOACHHE B3aUMOJAEUCTBUS BELIECTB C
KHCJIOPO/IOM U YCJIOBHSI BO3SHUKHOBEHUS M IIPEKpAICHHs TOpeHUs (1okapa), 03HAKOMJIEHUE C
oOpa3laMu OKCHUJIOB U OMNHCAHHME WX CBOMCTB, IMOJy4Y€HHE, COOMpaHUE, pacrno3HaBaHUE U
M3y4YEHHUE CBOWCTB BOJOpOAa (TOpeHue), B3auMojeucTBUe Bojmopoaa ¢ okcuaom meau (II)
(BOBMOXKHO  HCMOJBb30BAHME  BHJEOMAaTepuasoB), HaOJIromeHue OOpas3loB  BELIECTB
KOJIMYECTBOM | MONb, MCCIEIOBAaHHE OCOOEHHOCTEH pacTBOPEHHUS BEUIECTB C PA3IUYHOU
pacTBOPUMOCTBIO, IMPUTOTOBJIEHHE PACTBOPOB C  ONPEACIEHHOM MacCOBOM  JOJIEH
pPacTBOPEHHOIO BEUIECTBA, B3aMMOJECHCTBUE BOJIBI C MeTallaMd (HaTpueM U KaJbLIUEM)
(BO3MOYKHO MCIOJIb30BAaHHE BHUAEOMATEPHUANIOB), UCCIEIOBAaHUE OOpa3LOB HEOPraHUYECKUX
BEIIECTB Pa3jIMYHbIX KJIaCCOB, HAOMIONEHNE M3MEHEHUs OKPAaCKU MHIMKATOPOB B pacTBOpax
KHCJIOT M IleJoueld, uzydeHue B3aumonenictBus okcuna meau (II) ¢ pactBopoM cepHoit
KHCJIOTBI, KUCJOT C MeTajulaMH, PEaKUHWil HEeWTpanu3alud, IMOIYyYEHUE HEPaCTBOPUMBIX
OCHOBaHUM, BBITECHCHHE OJHOIO MeTala JpPYyIrMM M3 pacTBOpa COJIM, peLIeHue
AKCIEPUMEHTAIIBHBIX 33J1a4 10 TeMe « BaxkHenmme KiacChbl HEOPraHMYECKUX COCAUHECHUIN.

IHepuoanueckuii 3axkoH U Ilepuoguyeckas cucrema xummuuyeckux diemenros . U.
Menpgeneena. Crpoenne aTOMOB. Xumnueckas CBA3b. OxucaurTenbHO-
BOCCTAHOBHUTEJIbHbIEC PeaKuuu

[lepBble TOMBITKM KiIacCU(PHUKAIMK XUMHYECKUX dneMeHToB. [loHstHe o rpymnmnax
CXOJHBIX 3JIEMEHTOB (LIEJOYHBIE W LIEJIOYHO3EMENIbHBIE METaUIbl, T'JIOT€HbI, WHEPTHbIE
ras3pl). DIEMEHThI, KOTOpbIe 00pa3yroT aM(pOTEPHBIE OKCUIBI U TUIPOKCHUIBI.

[lepnonnueckuin 3akoH. llepuomnueckas cucrema xumuyeckux osnemMeHToB [l U.
MenneneeBa. Koporkonepuognas u jimuHHonepuonHas (opmbl [leproanueckoil crcTeMsl
xumuueckux anemeHtoB JI. M. Menpeneesa. Ilepumonbl m rpynmbl. PU3HYECKHM CMBICI
NOPSIKOBOTO HOMEPa, HOMEPOB MEPHUOIA U IPYIIIBI JIEMEHTA.

Crpoenne aromoB. CocraB aroMmHbIX szuep. HM3oronel. OnexkTpoHsl. CTpoeHue
AIIEKTPOHHBIX O00JIOUEK aTOMOB NepBbIX 20 XUMHUYECKMX 3JIeMEHTOB llepuoanueckoi
cuctemsl Jl. 1. MenaeneeBa. XapakTepuCTUKA XUMUYECKOTO 3JIEMEHTA I10 €r0 MOJIOKEHHIO B
[Iepnonnueckou cucreme /. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHU paJnyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX
Y HEMETAJUIMYECKUX CBOMCTB M0 IpyHnaM U NEPHUOAAM.

3nauenue [lepuoauueckoro 3akoHa u [leproanueckoil CHCTEMbI XUMUYECKUX 3JIEMEHTOB
JUIS pa3BUTHUS HayKu U npakTtuku. 1. 1. MenaeneeB — yu€HbIi U IpakIaHUH.

Xumuueckass  cBi3b.  KoBaneHTHas  (mojsipHass W HENOJSIpHAs)  CBSI3b.
ONEeKTPOOTPULATEIEHOCTh XUMUYECKHUX IEMEHTOB. FIOHHAas CBS3b.

Crenenp okucieHus. OKHUCIHTENbHO-BOCCTAHOBUTENbHbBIE peakuuu. [Iponeccel
OKHUCJIEHUS U BOCCTAHOBJIEHMS. OKUCIUTENIN U BOCCTAHOBUTEH.

Xumuueckuit IKCnepumenm:

u3yueHue oOpas3loB BEIIECTB METAUIOB U HEMETAJJIOB, B3aUMOJCHCTBUE THIPOKCHIA
[IMHKA C pacTBOpPaMH KHUCJIOT M LIEJIOYEH, IPOBEAECHUE OIBITOB, WILIFOCTPUPYIOIMINX TPUMEPHI
OKHUCJIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLINN (TOPEHUE, PEAKIIUHN PA3I0KEHHSI, COSAUHEHU).

Mesrcnpeomemmnnie ceasu

Peanuzanus MexnpeIMeTHBIX CBSI3€W IPU U3YYEHUH XUMHUHU B 8 KJIACCE OCYILECTBIISIETCS
4yepe3 HCIOJNb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHA, TaKk © MOHSITHM,
SBJIIOIINXCS CUCTEMHBIMU IS OTAEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO1ue ecTecTBEHHO-HAyYHbIE TOHATHSA: Hay4dHBIH (DaKT, THUIOTE3a, TEOpHUs, 3aKOH,
aHalu3, CHHTE3, KJIacCU(HKAIMs, NEPUOIUYHOCTb, HAONIOACHHE,  OKCIEPUMEHT,
MOJIETUPOBAHKE, U3MEPEHUE, MOJIENb, SIBJICHUE.

®duznka: marepus, aroM, 3JIEKTPOH, IPOTOH, HEUTPOH, HWOH, HYKIHJ, HW30TOIIbI,
paiiOaKTUBHOCTb, MOJIEKYJa, JJIEKTPUUYECKUN 3apsijl, BEIIECTBO, TeNO, 00BEM, arperatHoe
COCTOSIHME BEIECTBa, ra3, GU3NYECKUE BETUYMHBI, €IUHUIBI U3MEPEHUS, KOCMOC, TUIAHETHI,
3BE3061, ConHIIE.

buonorus: dotocunrtes, apixanue, ouocdepa.

[eorpadusi: armocdepa, ruapochepa, MHUHEpAIB, TOPHBIC TMOPOJLI, TOJIE3HBIC
MCKOTaeMbI€, TOIINBO, BOJIHBIE PECYPCHI.



9 KJIIACC

BemecTBo M XMUMHMYECKasi peaKkuus

[lepunonnueckuin 3akoH. llepuomnueckas cucrema xumuuyeckux snemMeHToB /[l U.
MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHHM CBOWMCTB XHWMHYECKHUX
AJIEMEHTOB IEPBBIX TPEX MEPUOIOB, KU, KAJIbLHSI U UX COCIMHEHH B COOTBETCTBUH C
IIOJIOKEHUEM DJIEMEHTOB B [leproguueckon cuctemMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BellecTBa: BUAbl XUMUYECKOW CBA3M. TUIBI KPUCTAIMYECKHX PELIETOK,
3aBUCUMOCTbh CBOMCTB BEIIECTBA OT THMNA KPUCTAJUIMYECKOM PEIIETKH M BUAA XUMHYECKOU
CBSA3U.

Knaccudukanuss 1 HOMEHKIATypa HEOPraHMYECKHX BEIIECTB. XUMHUYECKHE CBOICTBA
BEILECTB, OTHOCSIIMXCA K Pa3JIMYHbIM KJIACCAM HEOPraHWYECKUX COCAUHEHUN, TeHETUYECKas
CBSA3b HEOPraHUYECKUX BELIECTB.

Knaccudukanus XuMHUeCKIX peakluii Mo pa3IMyHbIM MPU3HAKaM (110 YHCITY U COCTaBy
YYaCTBYIOIIMX B PEAKIMU BEHIECTB, MO TEIJIOBOMY 3((eKTy, M0 H3MEHEHUIO CTeleHEeH
OKHUCJIEHUSI XUMUYECKHUX 3JIEMEHTOB, 10 0OpaTUMOCTH, IO YYACTHIO KaTaju3aropa). JK30- U
HAOTEPMHUYECKUE PEAKIIMH, TEPMOXUMUYECKHE YPABHEHUS.

[Tonsitue 0 ckopocTn XxuMuyeckon peakuuu. [lonstrue 06 oOpaTUMbIX U HEOOPATHUMBIX
XUMUYECKHX peakuusx. [IoHATHE O TOMOTreHHBIX M TeTEepOreHHbIX peakuuax. lloHsTue o
karamnse. llonsatne o xumuueckoM paBHOBecHH. DaxkTOpbl, BIUAIONIME HA CKOPOCTh
XUMHUYECKOM pPEaKIMU U MOJI0KEHUE XUMHUECKOTO PABHOBECHS.

OKHUCAUTENbHO-BOCCTAHOBUTENBHBIE PEAKIIMU, SJIEKTPOHHBINA OanaHC OKUCIUTEIbHO-
BOCCTAHOBUTENBHOUN peakuuu. CocTaBieHrne ypaBHEHUN OKUCIUTEIBHO-BOCCTAaHOBUTEIbHBIX
peaxiuii ¢ UCIOJIb30BaHUEM METO/IA AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOTUTUYECKON TUCCOIMALMU. DIEKTPOJIUTHI U HEANEKTPOIUTHL. KaTHOHBI,
aHUOHBI. MexaHu3M [HCCOLMAlWU BEIIECTB C PAa3jIM4YHBIMU BUIAAMU XUMUYECKON CBS3U.
Crenens nuccounanuu. CUiabHbIE U CTA0bIE 3JEKTPOIUTHI.

Peakuuu nonHoro o6meHa. YciioBusi IpOTEKaHUs peaklUidi HMOHHOTO OOMEHa, TOJHbIE U
COKpalll€HHbIE NOHHbIE ypaBHEHUs peakiuil. CBOMCTBA KHMCIIOT, OCHOBAHUI M COJIEM B CBETE
MPECTAaBICHUN 00 AMEKTPOIUTHYECCKON Iucconuanui. KauecTBeHHBbIE peakiuu Ha HOHBI.
[ToHsiTHE O TUAPOIIU3E CONEN.

Xumuueckuit IKCnepumenn:

O3HAKOMJICHHE C MOJEJSAIMHM KPUCTAUIMYECKUX PEIIETOK HEOPraHMYECKUX BEIECTB —
METaJUIOB W HeMmeTauioB (Tpadura W anmasza), CIOXKHBIX BEMIECTB (XJIOpHWAAa HATpPHs),
UCCJIEIOBAHNE 3aBUCUMOCTU CKOPOCTH XHMHUYECKOM pEaKUWU OT BO3JAEHMCTBHS Pa3IMYHBIX
(dakTOpOB, HCCIEAOBAaHUE AIEKTPOIIPOBOAHOCTH PACTBOPOB BEILIECTB, MIPOLIECcCa TUCCOLUALIUN
KHCJIOT, IIEJIoued U coyied (BO3MOYKHO HCIIOJNIb30BAaHUE BHUAECO MAaTe€pUajoB), MPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIINUX MPU3HAKH MPOTEKAHUS PeaKIii HIOHHOTO oOMeHa (oOpa3oBaHMe
ocajka, BbIJEJCHHE Ta3a, 00pa3oBaHHE BOJbI), OIBITOB, WJUIIOCTPUPYIOUINX MPUMEPHI
OKHUCJIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLIMIA (TOPEHHE, PEAKIIMH PA3JIOKEHNS, COEITUHEHHUS),
pacIlO3HaBaHWE HEOPraHMYECKUX BEIIECTB C IOMOULIBI0O KAYECTBEHHBIX PEAaKLUWH Ha HOHBI,
peleHne SKCIEPUMEHTAIIBHBIX 3a]1a4.

Hemerasiibl M X COeAMHEHUSA

OOmas xapaktepucTtuka ranoreHoB. OCOOCHHOCTH CTPOCHHSI aTOMOB, XapaKTepHBIC
creneHn okucieHus. CTpoeHue U (PU3NUECKUE CBOMCTBA MPOCTHIX BEIIECTB — TaJIOTEHOB.
XUMUYECKUE CBOMCTBA Ha MpPUMEpPE XJiopa (B3aUMOJAEHCTBHE C METalylaMU, HEeMETaJllaMu,
miesiouamu).  Xsopoogopon. CoiiiHas KHCIIOTa, XUMHUYECKHE CBOWCTBA, IIOJYy4YEHHUE,
npuMeHeHue. JlelictBue xjgopa M XJIOPOBOZOPOJAa HAa OpPraHM3M YesloBeKa. Baxnenmme
XJIOPUBI U UX HaXOXKJIEHHE B PUPOJIE.

OOmas xapakrtepuctuka sneMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHn okucieHusa. CTpoeHue U (U3HUeCcKHe CBOMCTBA MPOCTHIX BEIIECTB —
KHCIIOpOJia ¥ Cepbl. AJIOTPONHBIE MOAN(UKALIMYA KUCIOPOAa U cepbl. XMMHUECKHE CBOMCTBA
cepol. CepoBoAOpoAd, CTpoeHHE, (PU3NYECKUE U XUMHYECKUE CBOMcTBa. OKCHIBI Cepbl Kak
IPEICTaBUTENN KUCIOTHBIX OKCUI0B. CepHas KHCIoTa, PU3NUECKUE U XMMHYECKHE CBOMCTBA
(oOmue kak MPEeACTaBUTENS KJacca KUCIOT U CHEIU(PUYECKUE). XUMUUYECKUE PEaKIIHH,
JeKale B OCHOBE MPOMBIIIJIEHHOTO CMOco0a MOMyYeHus: CepHOM KHUCHOThl. [IpumeneHue
cepHoi kucnotbl. Conu CEpHOM KHCIOTHI, KauyeCTBEHHAs peakius Ha Cyib(paT-uoH.
Haxoxxnenne cepsl u €€ COCNMHEHUN B NPUPOAE. XMMHUYECKOE 3arpsA3HEHUE OKpYKarollen



Cpelbl COENMHEHMSIMHU Cepbl (KUCJIOTHBIE MAOXKAM, 3arpsA3HEHUE BO3JyXa H BOJOEMOB),
CHOCOOBI €ro MPeA0TBPAILCHUSI.

OOmast xapakTepucTuka 371eMeHTOB VA-rpynnbl. OCOOEHHOCTHM CTPOEHHUs aTOMOB,
XapaKTepHbIE CTENEHH OKHUCIEHUsA. A30T, pacnpocTpaHEHHE B Mpuponae, (usnuecKkue u
XUMHUYeckre cBoiicTBa. KpyroBopor aszora B mnpupoge. AMMHAK, €ro (U3NYECKHE WU
XUMHYECKHE CBOWCTBA, MOJy4deHHe Hu mnpumeHeHue. Coiau aMMOHUS, UX (PU3MYECKue |
XUMHUYECKHE CBOWCTBA, MpuMeHeHHne. KayecTBeHHasl peakuusi HAa MOHbl aMMOHHUA. A30THas
KHCTIO0Ta, €€ moiydeHue, Gu3nyeckue U XMMHYECKHe CBOMCTBa (00IIMe Kak MpeCcTaBUTENs
KJlacca KUCIOT U crienuduyeckue). Mcmnonpb30Banne HUTPATOB U COJIEH aMMOHUSI B KaueCTBE
MUHEPAIBHBIX yI0OpeHUH. XUMHUUECKOE 3arpsi3HEHUE OKpYKAIoLIeH Cpeabl COCAMHEHUSIMU
azora (KUCJIOTHBIE JOXKIW, 3arps3HEHHE BO3Ayxa, NO4YBbl U BogoémoB). Docdop,
aioTponuele Mogudukanuu (dochopa, Quzmueckue M XUMHUUECKHE CBoMcTBa. OKCHUT
dochopa (V) u docdhopHas kucnora, GuU3MIECKHe W XUMHUYECKHE CBONCTBA, TOTy4YEHUE.
Hcnonp3zoBanue GpocdaroB B kKauecTBE MUHEPATIbHBIX YIOOPEHHUIA.

OOmas xapakrtepuctuka s1eMeHTOB [VA-rpynmbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEepHbIC CTCIICHH OKMCICHHS. YIIIEPOA, aJUIOTPONHBIC MOAM(UKALNH, PACIPOCTPAHCHNUE
B NPUpOAC, (QU3MYCCKUE M XMMUYCCKHE CBOMCTBAa. Ajncopbuus. Kpyrosopor ymiepoxa B
npupoae. Oxcunpl yriaepona, ux Gu3nueckrue U XMMHUYECKUEe CBOMCTBA, ACHCTBUE Ha KUBBIC
OpraHMU3MBI, MOIYYCHHE U MPUMEHEHHE. DKOJOTHYECKUE MPOOIEMbI, CBA3aHHBIE C OKCHJIOM
ymiepoza (IV), runoresa m106aabHOTO HOTEIUICHAS KIMMATa, IAPHAKOBBIHA 3QQEeKT. YroibHas
KHACTIOTa U €€ conM, uX (PU3NUYECKHUE M XMMUYECKHUE CBOICTBA, MOMYyYEHUE U MPUMEHEHHE.
KauecTBeHHas peakius Ha KapOOHAT-HOHBI. Vcmonb3oBaHue Kap6OHaTOB B OBITY, METUIIMHE,
IPOMBIIIEHHOCTH U CEJIbCKOM X035 CTBE.

[lepBoHauanbHbIE TOHATHS 00 OPraHUYECKUX BEIECTBAX KaK O COCIUHEHUSIX yIiiepoja
(MeTaH, 3TaH, ITWIEH, AUETWUJIEH, 3TAaHOJ, IJIMUEPUH, YKCycHas kuciorta). IIpuponnsie
UCTOYHUKH YIJIEBOJOPOJOB (Yrojib, MPHUPOAHBIA ra3, He(Th), IPOAYKTH HX MepepadOTKU
(OeH3uH), WX poOJb B OBITY M MNPOMBINUICHHOCTU. [lOHATHE O OMONOTMYECKH BaXKHBIX
BEIIECTBAaX: XHpaxX, OelKax, yrIeBoJaX — M MX POJIM B JKHU3HHM dYelloBeKa. MaTepuaiabHOe
€IMHCTBO OPraHUYECKNX U HEOPraHUYECKUX COETHHEHUIA.

Kpemuuii, ero ¢usnueckue M XMMHYECKHE CBOWCTBA, IOJNydY€HHUE U TNPUMEHEHHE.
Coenunenust kpemuus B mpupoxae. OOmme mnpencraBienus o0 okcuae kpemuus (IV) u
KpeMHHUeBOW kucinore. CHUITUKAThl, MX HWCHOIb30BaHUE B OBITY, B MPOMBIIUICHHOCTH.
Baxkneiinme cTpouTenbHbIE MaTEpHUabl: KEPAMUKA, CTEKIIO, IIEMEHT, OETOH, Kele300€TOH.
[TpobnemMbl ©G€30MACHOTO HKCIIOIB30BAaHUSI CTPOUTENBHBIX MAarepHalioB B IOBCEIHEBHOU
KHU3HU.

Xumuueckuii IKcnepumenm:

U3y4eHHe 00pa3lioB HEOPTAaHUYECKUX BEIIECTB, CBOMCTB COISIHOM KUCIIOTHI, IPOBEACHUE
KaueCTBEHHBIX peaKlUii Ha XJIOPUA-UOHBI U HAOMIOEHIE TPU3HAKOB MX MPOTEKAHUs, OTBITHI,
oTpaxaromue (U3nYecKue U XUMUYECKHUE CBOMCTBA TaJIOTEHOB U UX COEIUHEHUHN (BO3MOMXKHO
UCITOJIb30BAHNE BUCOMATEPHAIOB), O3HAKOMIICHHE C 00pa3laMu XJIOPHUAOB (TajJOTeHUIOB),
O3HAaKOMJIEHHE C oOpa3namMu cepbl M €€ COEIMHEHUSIMH (BO3MOXKHO HCIIOIb30BAHUE
BUJICOMaTepuaioB), HaOmIOeHHUe TMpolecca OOyINIMBaHUS caxapa TMoOjx JAeicTBHEM
KOHLIGHTPUPOBAaHHOW CEPHOM KHUCIIOTHI, H3YYEHHE XHWMUYECKHUX CBOMCTB pa30aBIeHHON
CEpPHOM KHCJIOTHI, MPOBEACHUE KAuyeCTBEHHOM peakluu Ha Cylnb(par-uoH U HaOIIoACHHE
npu3HaKa e€ MpoTeKaHUs, O3HaKOMJIEHUE ¢ (PU3HMUECKIMH CBOMCTBaMH a30Ta, pocdopa u ux
COEIMHEHMI (BO3MOXKHO HCIOJIb30BAaHHE BHJIEOMATEpUaoB), oOpa3laMu a30THBIX U
dbochopHBIX ymOOpeHH, TMONyYCHHE, COOMpaHHWe, pACTO3HABaAaHWE W W3YyYEHUE CBOMCTB
aMMHaKa, MPOBE/ICHUE KaYeCTBEHHBIX PEAKIIMN Ha MOH aMMOHUS U (ocdaT-uoH U U3yuyeHHe
IIPU3HAKOB HMX MPOTEKAHUS, B3aUMOJECUCTBHE KOHLEHTPUPOBAHHOW a30THOW KHUCJIOTHI C
MeAbI0 (BO3MOXKHO HCIIOIb30BAaHUE BHIEOMATEPUAIIOB), H3yUYEHNE MOJIENIEN KPUCTAIITNYECKUX
peméTok amMasza, rpadura, (QyUIepeHa, O3HAKOMJICHHE C TMPOIECCOM  aacopOommu
PacTBOPEHHBIX BELIECTB aKTUBHUPOBAHHBIM YIIIEM M YCTPOWCTBOM MPOTHBOrasa, NOJyYEHHUE,
coOupaHue, pacrno3HaBaHHME W H3Y4YCHHE CBOICTB YIJIEKHCIOTO Ta3a, IPOBEACHHE
KAQUeCTBEHHBIX peakuuid Ha KapOOHAT W CHJIMKAT-MOHBI W W3yYE€HHE TMPU3HAKOB UX
IPOTEKAHMs, O3HAKOMJIEHWE C NPOAYKIMEH CHIMKATHOM MPOMBINUIEHHOCTH, pELIEHUE
HKCIEPUMEHTAJIBHBIX 33/1a4 110 TeMe «BaxkHeire HeMeTallbl U UX COETUHEHUSI.

MeTaniabl M MX COeTMHEHUS



OOmiast XapakTepUCTHKAa XUMHUYECKHX 3JIEMEHTOB — METAJUIOB HAa OCHOBAaHUU HUX
nonoxenuss B llepuogmdeckon cucreme xmmuueckux sneMeHtoB JI. M. MenneneeBa u
ctpoenust aromoB. CrpoeHue MeTamwioB. Mertaiuyeckasd CBSI3b M MeTaJuIMYecKas
KpUCTAJUIMYECKasl pelI€TKa. DJIEKTPOXUMUYECKHUN Psii HANPsKEHUH MeTauioB. Puznueckue
U XMMHUYECKHE CBOMCTBa MeTayyioB. OOmme crnocoObl moiydeHus meTamioB. [lonstue o
KOPPO3UU METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT Koppo3uu. CruiaBbl (CTaslb, YyT'yH,
JIOPAJIOMUHNNA, OpOH3a) U UX NPUMEHEHHE B OBITY U TPOMBIIIIEHHOCTH.

[lenounble MeTasuibl: MonoxkeHue B llepronuueckoil cucreMe XUMHYECKUX AJIEMEHTOB
J. 1. MenneneeBa, CTpO€HHME HX aTOMOB, HaxOXAeHuUe B mpupone. dDusznueckue u
XMMHUYECKHUE CBOWCTBa (Ha mpuMepe HaTpus v Kanus). OKCUAbl U THAPOKCUJIBI HATPUS U
kanus. [[pumMeHeHne 1meno4YHbIX METAJIJIOB U UX COCIMHEHUM.

[[lenouyHO3EMENBHBIE METAJUIBI MAarHui W Kajblud: monoxxeHue B llepmommueckon
cucreMe xummuueckux aemMeHToB J[. . MenaeneeBa, CTpO€HHE MX aTOMOB, HAXOXKJICHUE B
npupoae. PU3NYeCKUe U XMMUYECKNE CBOMCTBA MATHUS U KaJIbIMs. BaxkHEeNIne COEqNMHEHUS
KaJbIus (OKCUA, THAPOKCU, conn). JKECTKOCTh BOBI U CIIOCOOBI €€ YCTpaHEHUSI.

Amomunuii: nonoxenue B Ilepumonmyeckoil cucrteme xumuueckux snemMeHToB /I, W.
MenpneneeBa, CTpOEHHE aTOMa, HaxOxkAeHue B npupoae. PU3MYECKUE M XUMHUYECKHE
CBOICTBA amtOMUHUSA. AM(OTEPHBIE CBOWCTBA OKCHUA M TUAPOKCHUIA ATFOMUHHUSL.

Kenezo: nomoxenune B Ilepuogmueckont cucreme XuMu4eckux smemeHTtoB . U.
MenpneneeBa, CTpOEHHE aToMa, HaxOKAeHUE B npupoae. PU3MYECKME M XUMHUYECKHE
cBoricTBa »xene3a. Okcunbl, ruapokcuabl U conu xkeneza (II) u xemeza (III), ux cocrtas,
CBOWCTBA U MOJIyYEHHUE.

Xumuueckuit IKCnepumenn:

O3HAaKOMJICHHE C OOpa3laMd METaJUIOB U CIUIaBOB, MX (DU3MUECKHUMH CBONCTBaMH,
U3YYEHHE PE3yJbTaTOB KOPPO3UU METAUIOB (BO3MOXKHO HMCIOJIb30BaHHWE BHUJIEOMATEPUAIIOB),
OCOOCHHOCTEN B3aMMOCHMCTBHSI OKCHIA KajblMsl W HaTpus C BOAOH (BO3MOXHO
UCIIOb30BAHUE BHUJICOMATEPUATIOB), HCCIEIOBAHUE CBOMCTB JKECTKOM BOJBI, Mpoliecca
TOpEHUsl XKejle3a B KHUCIOPOAE (BO3MOXHO MCIOJIb30BAaHWE BHJIEOMATEPUAJIOB), MPU3HAKOB
MPOTEKAHUSI KAUECTBEHHBIX PEAKIIUA HA MOHBI: MarHus, KajlbliMs, aJIFIOMUHUS, LIMHKA, JKelie3a
(IT) u xenesza (III), meau (II), HaGnroneHre u omucaHue MPOILIECCOB OKPAIIMBAHUS TIJIAMEHU
MOHAMHU HATpHUs, KaIusd W Kaidblus (BO3MOXXHO MCIOJB30BaHHE BHUJEOMATEPUATIOB),
UCCIIeZIOBaHNE aM(OTEPHBIX CBOWCTB THAPOKCUIA ATIOMUHMS U THAPOKCH/IA IIMHKA, PEIICHHUE
HKCIIEPUMEHTAJIbHBIX 3aJ1a4 M0 TeMe « BaxHeliie MeTauibl U UX COSAMHEHUS.

XHMHUA M OKPY/KAIOLIAsA cpeaa

BemecrBa n Marepuansl B IOBCEHEBHOW )KM3HM Y€JIOBEKA. be30ommacHoe uConb30BaHne
BEIIECTB M XMMUYECKUX peakiuii B ObiTy. [lepBas moMomp mpu XUMUYECKHX OXKOTaX U
OTPABJICHUSIX.

XHWMHUYECKOE  3arpsA3HEHUE  OKpyXKarouleil  cpeapl  (MpeAesbHas — JOIMyCTHUMas
KOHIIeHTpauus Beuiects, nanee — [1/IK). Poixs xumMuu B peliieHn# 3K0JI0rH4eCKUX MpoOIeM.

Xumuueckuit IKCnepumenm:

u3yueHue o0pas3IoB MaTepraoB (CTEKIIO, CIUIaBbl METAIIOB, IOJIMMEPHBIEC MaTEPHAIIbI).

Mescnpeomemmnnie ceasu

Peanu3anus MexnpeIMeTHBIX CBSI3€U IPU U3YYEHHH XUMHUHU B 9 KIlacce OCYyIIECTBISIETCS
yepe3 WCIONh30BAaHUE KakK OOIUX €CTECTBCHHO-HAYYHBIX TIOHSATHH, TaK W TOHSTHHA,
SIBJISIFOILIUXCSL CHCTEMHBIMU JUISI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

OO1ue ecTeCcTBEHHO-HAy4YHbIE MOHATHA: HAay4yHBIA (DaKkT, rUmores3a, 3aKOH, TEOPHs,
aHaJu3, CHUHTE3, KJIacCU(PHUKAIMs, NEPUOIUYHOCTb, HAONIOJACHHE,  OKCIEPUMEHT,
MOJICIUPOBAHNUE, HW3MEpPEHUE, MOJAENb, SBJICHHE, TAPHUKOBBIA APQPEKT, TEXHOIOTHS,
MaTepralbl.

duznka: marepusi, aroM, O3JIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIHWJ, HW30TOIbI,
pPaauOaKTUBHOCTh, MOJIEKYla, JJIEKTPUYECKUM 3apsifi, MNPOBOJAHUKH, MOJIYINPOBOIHUKH,
JTUBIIEKTPUKH, (POTOIIEMEHT, BEUIECTBO, TEI0, 00bEM, arperaTHOe COCTOSIHME BEIECTBA, ras,
pacTBOp, PAaCTBOPUMOCTH, KPHUCTAUIMYECKAs PEMIETKA, CIUIaBbl, (DU3NYECKHE BEITUYUHBI,
€IMHHILIBI U3MEPEHUs, KOCMUYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3/1bI, CONHIIE.

buonorusa: ¢gorocunres, apixanue, Ouocgepa, SKOCUCTEMa, MUHEPATIbHBIE YIO0OpEHMUS,
MUKPOJIEMEHTBI, MAKPOJIEMEHTHI, IUTATEIbHBIE BEIIECTBA.

[eorpadusi: armocdepa, ruapocdepa, MHUHEpaIbl, TOPHBIC TOPOJBI, TOJIE3HBIC
HCKOIaeMble, TOILIMBO, BOJHBIE pecypchl.



INJIAHUPYEMBIE PE3VYJ/IbTATBI OCBOEHMUSA ITPOI'PAMMBI 110 XUMHWHU HA
YPOBHE OCHOBHOTI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pE3ynbTaTbl OCBOEHHUS MPOrpaMMbl OCHOBHOTO OOIIETOo 00pa3oBaHUS
JOCTUTAIOTCS B XoA€ OOy4YeHHs] XUMUU B €IWHCTBE Y4YeOHOW U BOCIMTATEIbHOMN
JEATEIbHOCTH B COOTBETCTBUM C TPAJWLHUOHHBIMH POCCHUUCKHMH COLIMOKYJIBTYPHBIMU H
JyXOBHO-HPABCTBEHHBIMU I[EHHOCTSIMHU, MPUHSATHIMU B OOIIECTBE MpaBWJIaMU M HOpPMaMu
NOBEACHHUS M CIIOCOOCTBYIOT IMPOLIECCaM CaMOIO3HAHHWSA, CaMOPAa3BUTHS MU COLMATU3ALNN
00y4Jaromuxcs.

JIMYHOCTHBIE pE3yJbTaThl OTPAXXAKOT T'OTOBHOCTH OOYYAOIIHUXCS PYKOBOJICTBOBATHCS
CUCTEMOU MO3UTUBHBIX LIEHHOCTHBIX OPUEHTALMI U PACIIUPEHUE ONBITA IEATEIBHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpHOTHYECKOI0 BOCIIUTAHMA:

LHEHHOCTHOTO OTHOLIEHUSI K OTEYECTBEHHOMY KYIBTYPHOMY, HCTOPHYECKOMY U
HAayYHOMY HACJIEUIO0, TOHMMAaHUS 3HAUYECHHS XUMHUYECKOM HAyKH B KU3HH COBPEMEHHOIO
o011ecTBa, ClIOCOOHOCTH BIAJETh JOCTOBEPHON HHPOpMALIMEH O IEPEIOBhIX TOCTHXKEHUAX U
OTKPBITUSAX MUPOBOM M OTEYECTBEHHON XHUMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00
YCTPOWCTBE MHUpPa U OOIIECTBA;

2) rpaxIaHCKOr0 BOCIIMTAHUS:

NPEICTABIECHNS O COLMAIBHBIX HOpPMax W MPaBUJIaX MEXIMYHOCTHBIX OTHOIICHHI B
KOJUIEKTHBE, KOMMYHUKATUBHOW KOMIETEHTHOCTH B OOILECTBEHHO IIOJIE3HOM, Yy4eOHO-
UCCJIEI0OBAaTEIbCKOM, TBOPYECKOM M JPYrMX BHAAX JEATEIbHOCTH, TOTOBHOCTH K
pa3HoOOpa3HONW COBMECTHOM JESTENbHOCTH IMPH BHIOJHEHUH Y4eOHBIX, MO3HABATEIbHBIX
3a7a4, BBINOJIHEHUU XHUMUYECKHUX DOKCIIEPUMEHTOB, CO3JaHUU YYEOHBIX MPOEKTOB,
CTPEMJICHHSI K B3aMMOIOHHMAHHMIO W B3aWMOIIOMOINM B TpoOIlecce HITOH ydeOHOU
NEeATEIbHOCTH, TOTOBHOCTH OLIEHMBATh CBOE MOBEJCHHE M IMOCTYNKHM CBOMX TOBApHILEH C
NO3ULIMYA HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUI IMOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHUYECKHE TPEJICTABIECHUS O BEIIECTBE MW XUMUYECKOM peaklHuH,
COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKHM M COCTABJISIOLINE OCHOBY IS
NOHMMAaHHUSl CYIIHOCTM Hay4HOM KapTUHBI MHpa, MPEACTaBICHHUS OO0 OCHOBHBIX
3aKOHOMEPHOCTSX DPAa3BUTHUsI MPUPOJbI, B3aHUMOCBSI34X YEJIOBEKa C NPHUPOIHOM CpenoH, o
POJIM XMMHH B IO3HAHUU ITHX 3aKOHOMEPHOCTEN;

NI03HABATEIbHbIE MOTHBBI, HAIPABJICHHBIE HA IOJYYEHHE HOBBIX 3HAHMM MO XUMUU,
HeoOXoAuMbIe JIsl OOBSICHEHHsI HAOJIIOMAEMBIX IPOLIECCOB M SIBICHUMN, MO3HABATENIbHOM,
UH(POPMAIIMOHHON M YMTATENbCKOM KYyJIBTYpbl, B TOM YHCJIE HaBBIKOB CaMOCTOSTENIbHOM
paboThl ¢ y4yeOHBIMU TEKCTaMH, CIPABOYHOW JUTEpPaTypoM, JOCTYMHBIMH TEXHUYECKUMU
cpeacTBaMH UH()OPMAITMOHHBIX TEXHOJIOTHIA;

UHTEpEC K OOyYEHHUIO U MO3HAHUIO, JIFOO03HATENIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHUIO0, MPOEKTHOM M HCCIENOBATENbCKOW JEATENBHOCTH, K OCO3HAaHHOMY
BbIOOPY HAIMIPABICHHOCTH U YPOBHS 00yUYEHUS B HalIbHEHIIEM;

4) popmupoBaHus KyJbTypPbl 310POBbSI:

OCO3HaHWE LIEHHOCTHU JKW3HU, OTBETCTBEHHOIO OTHOIIEHHS K CBOEMY 3/10POBBIO,
YCTAHOBKHM Ha 37J0POBBII 00pa3 >KU3HU, OCO3HAHHWE IOCIEACTBUH M HENPUATHE BPEIHBIX
NpUBBIYEK (YHOTPEOICHHS aJKOTOMsI, HAPKOTHKOB, KypeHUs), HEOOXOAMMOCTU COONIOACHHUS
npaBusl 0€30MaCHOCTH NpHU OOpallleHUH ¢ XUMUYECKUMH BEIIECTBAMU B OBITY U PEasIbHOI
KU3HH,

5) Tpy10BOro BOCIIUTAHUSA:

MHTEpEC K MPAaKTUYECKOMY M3yUYeHUIO MpodeccHii v Tpyaa pa3IuvyHOro pojia, yBaKEHUE
K TPyAy W pe3ylbraTaM TPYIOBOM JAESITEIBHOCTH, B TOM YHWCJIE HAa OCHOBE MPUMEHEHUS
OPEIMETHBIX 3HAHUM MO XUMHH, OCO3HAaHHBIA BHIOOP WHIWBUIYaJbHOW TPACKTOPHUH
IPOAOIDKEHUST 00pa30BaHMs C YYETOM JHMUYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XUMUH,
OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCHENHON MpodhecCuoHaNbHON AeSITeNbHOCTH
U Pa3BUTHS HEOOXOIUMBIX YMEHHUH, TOTOBHOCTb aJalTUPOBATHCA B MPOeCCHOHAIBHOM

cpexe;



6) 3K010rH4ecKOro BOCIIMTAHUSA:

JKOJIOTUYECKH LI€JIeCO00pa3HOE€ OTHOLIEHUE K NPHUPOJIE KaK HMCTOYHHUKY >KU3HH Ha
3emiie, OCHOBE €€ CyIleCTBOBaHUS, IOHUMAaHKUE IIEHHOCTH 37I0pOBOTO U 0e30macHOro oopasa
U3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PHU3UYECKOMY M TICUXUYECKOMY
37I0pPOBBIO, OCO3HAHKE [IEHHOCTH COOJIOIEHUS IPABHII OE30MaCHOTO MOBEACHHUSI IPU paboTe C
BEILIECTBAMH, & TAKXKE B CUTyallMsAX, YyTPOKAKOIIUX 310POBBIO U KU3HU JIOACH;

CHOCOOHOCTH MPHUMEHSTHh 3HAHUSA, MOJyYaeMble MPHU WM3YYCHUU XMUMHH, HJI1 PELICHUS
3a1a4, CBS3aHHBIX C OKpPYXKAlOWIEeW IPUPOJHOM CPENOW, JUIs IOBBIIECHUS YPOBHSA
HKOJIOTHYECKOM KYIBTYphl, OCO3HAHUA II00ATBHOTO XapakTepa 3KOJIOTMYECKHX MpoOieM H
IyTEX UX PELICHUS NOCPEACTBOM METONOB XUMHH, JKOJIOTMYECKOIO MBIIUIEHUS, YMEHUS
PYKOBOZCTBOBATbCSI UM B IT03HABATEIIbHOM, KOMMYHUKAaTUBHOW U COLUAJIBHOW IPAKTHUKE.

METAINIPEAMETHBIE PE3VYJIBTATBI

B cocraBe meTanpeaMETHBIX pe3yJabTaTOB BBIACISIOT 3HAYMMBIE I (POPMHUPOBAHUS
MUPOBO33pEHUs 00IIIEHAYYHbIE MTOHATHUS (3aKOH, TEOpUS, IPUHIUI, TUIIOTE3a, (PAKT, cUcTEMA,
IPOLIECC, DKCIEPUMEHT U JPYroe.), KOTOpPbIE HCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX
y4eOHBIX MpeaMeTax M MO3BOJSIOT HAa OCHOBE 3HAHHUM M3 ATHX NMPEAMETOB (HOPMHUPOBATH
IpEeCTaBICHUE O LETOCTHOM HAyYHON KapTHUHE MHpA, U YHUBEPCAIbHbIC YUeOHbIE AEHCTBHS
(mo3HaBaTeNbHbIE,  KOMMYHHUKaTUBHbBIE,  PETYISITHBHBIE),  KOTOpble  00ECIEUHBAIOT
¢bopMupoBaHHE TOTOBHOCTM K CAMOCTOSTEIBbHOMY IUIAHHUPOBAHUIO M OCYIIECTBIICHUIO
y4eOHOH JESITCIIbHOCTH.

ITo3HaBaTe/ibHbIE YHUBEpPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

ba3oBrblie 1oruyeckue 1eMcTBUA:

YMEHHUSI MCIOJIb30BaTh NPUEMBI JIOTUYECKOIO MBINUIEHUS IIPU OCBOCHHMM 3HAHWM:
packphIBaTb CMBICII XHMHYECKMX MOHATHH (BBLACIATh HMX XapaKT€pHble NPHU3HAKH,
yCTaHABIMBaThb B3aUMOCBA3b C JIPYTUMH TOHSTHSMH), HCIOJb30BATh MOHATHS IS
OOBSICHEHHsI OTHETbHBIX (DAKTOB M SIBICHUN, BBIOMpAaTh OCHOBAHHUS W KPUTEPUH IS
KJIACCU(PUKAIIUN XUMUYECKUX BEUIECTB M XUMUUYECKUX PEaKIui, yCTaHABINBATh MPUUHMHHO-
CIICZICTBEHHBIE CBSI3U MEXKAY OOBEKTaMH M3Y4YEHHs, CTPOUTH JIOTHUYECKUE PACCYKIACHHS
(MHIYKTHUBHBIC, AEYKTUBHbBIE, IO AaHAJIOTUH), AEJIaTh BBIBOJbI U 3aKIIOUCHHUS;

YMEHHUE MPUMEHSATH B MTPOLIECCE MMO3HAHMS NOHATHUS (IPEIMETHBIE U METAPEIMETHBIE),
CUMBOJIMYECKHUE (3HAKOBHIE) MOJEIH, HCIOJNb3YyEeMblE€ B XHMHUHU, IIPEOOPa30BHIBATH LIUPOKO
OPUMEHSEMbIE B XHMHH MOJEIBHBIE NPEACTABICHUS — XHUMHYECKHH 3HAK (CHUMBOII
JJIEMEHTA), XUMHYeCKas (OopMyna W ypaBHEHHC XUMHYECKOW pEaKUUd — NP PCIICHHUH
yueOHO-TTO3HABATENbHBIX 33/1a4, C YYETOM STHUX MOJENIbHBIX NPEICTaBICHUN BBISBIATH H
XapaKTepU30BaATh CYLIECTBEHHbIE MPU3HAKN U3y4aeMbIX OOBEKTOB — XUMUYECKUX BELIECTB U
XUMHUYECKUX PEaKUUi, BBISBIATH OOIIKME 3aKOHOMEPHOCTH, MPUUUHHO-CIICICTBEHHBIEC CBSI3U
Y IIPOTUBOPEYMS B U3y4AEMBIX IPOLECCAX U SIBICHUSAX.

ba3oBrble ucciaenoBaregbcKkue 1eHCTBUA:

YMEHHE MCIOJIB30BaTh ITOCTABIEHHBIE BOIIPOCHI B KaUECTBE MHCTPYMEHTA MO3HAHMS, a
TaK)K€ B KAa4eCTBE OCHOBBI i ()OPMUPOBAHUS TUIOTE3Bl MO MPOBEPKE MPABUIBHOCTU
BBICKAa3bIBAEMBIX CYXKJICHUM;

npuoOpeTEeHUE OMbITa MO TIAHUPOBAHUIO, OPTaHU3AIMH U MPOBEICHUIO YUCHUYECKUX
HKCIIEPUMEHTOB, YMEHHE HAOIIONATh 32 XOJJOM IMPOLECCa, CAMOCTOSTEILHO MPOTHO3UPOBATh
ero pe3yiabrar, (opMyIHpoBaTh OOOOIIEHUS M BBIBOABI MO pE3ylbTaTaM IMPOBEIEHHOTO
OTIbITa, UCCIIEIOBAHMS, COCTABIATH OTUET O MPOAETaHHON padoTe.

Pabora ¢ nngopmanueii:

yMEHHE BBIOMpATh, aHATU3UPOBATH M HHTEPIPETUPOBATH MHPOPMALMIO Pa3IMUHBIX
BUJIOB M (HOPM MpENCTaBICHUS, TMOIYy4aeMyl0 M3 Pa3HbIX MUCTOYHUKOB (HAyYHO-IOMYJSpHAs
JaUTepaTypa XHUMHUYECKOTO COJIEp)KaHus, CIpaBOUHbIEe MocoOusi, pecypcbl HMHTepHeTa),
KPUTHYECKH OLIEHUBATh MPOTUBOPEUHBYIO U HEIOCTOBEPHYIO HH(POPMALINIO;

YMEHHE MPUMEHSTH Pa3InYHbIe METObI U 3aMPOCHI MIPH MOUCKE U 0TOOpe MH(pOpMAITUU
U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX JIJIsl BHIIOJHEHHS YU€OHBIX M MO3HABATEIbHBIX
3aJa4  OMpeAeNEHHOro THUMa, MPUOOpPETeHHWE OmbiTa B OONACTH  UCHOJIH30BAHMS
UH(POPMAITMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTW, OBJaJE€HUE KYJIbTYpOH aKTUBHOTO
UCIOJIb30BaHMS PA3IMYHBIX MMOMCKOBBIX CHCTEM, CAMOCTOSATEIbHO BHIOMPATh ONTUMAJIbHYIO



dopmy mpencraBieHuss UHPOPMALIMKM U WUTIOCTPUPOBATH pELIaeMble 3aJauyd HECIIOKHBIMU
cCXeMaMH, JuarpaMmmamu, IpyrumMu opmMaMu rpaduku U uX KOMOWHAIUSIMU;

YMEHHE HCIIONb30BaTh M aHAJIU3UPOBATh B Mpolecce y4eOHOW U HCCIIeq0BaTeIbCKON
JEATENIbHOCTH HMHQOPMALIMIO O BIMSHUM MPOMBIIIJICHHOCTH, CEJIbCKOTO XO3MiCTBA U
TPAHCIIOPTA HA COCTOSHUE OKPYXKAOIIEN PUPOIHON CPEIbI.

KoMMyHHKAaTHBHBIC YHHBepCaJIbHbIe Y4eOHbIe 1elCTBHA:

YMEHUS 3a7aBaTh BOMNPOCHl (B XOA€ auaniora U (WiIM) JUCKYCCUM) IO CYIIECTBY
oOcyxaaeMoi TeMbl, (HOPMYIUPOBAaTH CBOU MPEIJIOKEHUS OTHOCHUTEIHHO BBIOTHEHHUS
MPEJIOKEHHOM 3a/1a4U;

YMEHUS MNPEACTABIATh IOJIYYEHHBIE pPE3YylbTaThl IO3HABATEIBHON IESATEIBHOCTH B
YCTHBIX M MHCbMEHHBIX TEKCTax; JeJaTh MPE3ECHTAUUI0 pEe3yJbTaTOB BBIITOJIHEHHUS
XUMHUYECKOTO  JKCIEepUMEHTa (J1abopaTOpHOTO  OMbITa, JIADOPATOPHOM  paboOTHl MO
WCCJICIOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MPOCKTA);

YMEHHUSI Y4€OHOTO COTPYIHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM IMO3HABATEIBHON U
UCCIIEZIOBATENbCKOM IEATEIbHOCTH MPU PEIIEHNH BO3HUKAIOIIUX MPOOJieM Ha OCHOBE y4ETa
00X MHTEPECOB M COIIACOBAHMA MO3UIMI (00CyX)aeHHs, 0OMEH MHEHUSMHU, «MO3TOBBIC
HITYPMBbD», KOOPJIMHALMS COBMECTHBIX JIEWCTBHI, ONpPENEIECHUE KPUTEPHEB IO OLEHKE
KaueCTBa BHITIOJHEHHON pabOThI U ApyTHUE).

PeryasiTuBHBbIC YHHBepPCcaJbHbIe Y4eOHbIe NeiCTBHA:

YMEHUE  CAMOCTOSITENIBHO  ONPEAENATh  LENH  JACSTENbHOCTH,  IUIAHUPOBATh,
OCYIIECTBIIATh, KOHTPOJIMPOBATH M TMpPH HEOOXOJUMOCTH KOPPEKTUPOBATH  CBOIO
NeSITENIbHOCTh, BbIOMparh HaubOonee d(G(EeKTUBHbIE CHMOCOOBI pEHICHUS Yy4eOHBIX U
NO3HABATEIbHBIX 337a4, CAMOCTOSITEIBHO COCTABIIATh WM KOPPEKTUPOBATH MPEII0KEHHBIN
QJITOPUTM JICMCTBUU IPU BBINOJIHEHUM 3aJaHUI C YYETOM MOJYYEHHsS HOBBIX 3HAaHUU 00
U3y4yaeMbIX OOBEKTaX — BEILIECTBAX M PEAKIUAX, OICHUBATh COOTBETCTBHE IOIYYEHHOTO
pe3yaprara 3asBICHHOW LEIM, YMEHUE HCIOJIb30BaTh M AHAIM3HPOBAaTh KOHTEKCTHI,
IIpeIaraéMsble B yCIIOBUM 3aJaHUM.

NNPEJMETHBIE PE3YJIBTATbI

B cocraBe mnpeamMeTHBIX pe3yNbTaTOB IO OCBOEHUIO 00A3aTEILHOIO COAEpPKaHUA,
YCTAaHOBJIICHHOTO JaHHOW deaepanbHOl pabodeil mporpaMMoi, BBIJCISIOT: OCBOCHHBIC
oOy4aronMMuCsT Hay4yHble 3HAHUS, YMEHHS M CHOCOOBI ACHCTBHM, CHEIU(PUUECKUE IS
npeaMeTHOH oOmactu «XUMHSDY, BUABI JAEATEIbHOCTH MO TMOJYYEHHUIO HOBOTO 3HAHMS, €ro
UHTEpIIpEeTallNK, MPeoOpPa30BaHUI0 M TPHUMEHEHUIO B PA3NMUYHBIX Y4YEOHBIX U HOBBIX
CUTyalUsIX.

K xonuy oOyuenus B 8 Kjacce npeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE JOJKHBI
oTpaxkarb C(HOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUH:

® PACKPBIBATH CMBICI OCHOBHBIX XMMHUYECKHX MOHATHI: aTOM, MOJIEKYJIA, XUMUYECKUN
AJIEMEHT, MPOCTOE BEHIECTBO, CIOKHOE BEIIECTBO, CMECh (OIHOPOAHAS U
HEOJIHOPO/IHAsI), BaJE€HTHOCTh, OTHOCHUTEJIbHAS AaTOMHAs M MOJIEKYJIIpHas Macca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJSpHAs Macca, MaccoBas J0JII XHMHUYECKOIO
JJIEMEHTA B COEAMHEHUH, MOJSIPHBIA OOBEM, OKCHJ, KHCJIOTa, OCHOBaHHUE, COJIb,
AIIEKTPOOTPULIATENBHOCTb,  CTENEHb  OKHUCIIEHHs,  XMMHYECKas  peakuus,
KJIaCCU(pUKAIUS PEaKIHil: peakluu COCAUHEHMsS, PEaKIUU Pa3JIOKCHUs, PeaKiuu
3aMEIEHUs, peakuuu OOMeHa, H9K30- U DHIOTEPMHUYECKHE pEaklUH, TEeIJIOBOMH
ahdeKT peakiuu, SIpO aroMa, SICKTPOHHBIA CJIOW aroma, aroMHas OpOWTalb,
paanyc aTtoMa, XMMHYECKas CBA3b, MOJSApPHAs M HENOJSIpHAs KOBAJIEHTHAsl CBS3b,
VWOHHAs CBA3b, MOH, KATHOH, aHUOH, PacTBOP, MaccoBasi A0Js BEIECTBA (MMPOLIEHTHAs
KOHLICHTPALIHSI) B PACTBOPE;

® WULTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMHUYECKUX HNOHATHI W NPUMEHSTh 3TU
NOHATHUS TP ONMMCAHUH BEIIECTB U UX MPEBPAILCHHMIA;

®ICTIOJB30BaTh XMMHUYECKYI0 CHMBOJHUKY [UIsl COCTaBiI€HHUS (OpPMYya BEIIECTB U
YPAaBHEHUN XUMUYECKUX PEAKLINN;

e OTIpENIETATh BaJCHTHOCTh ATOMOB AJIEMEHTOB B OWHAPHBIX COCIUHEHHSX, CTENEHb
OKHUCJICHUSI 3J€MEHTOB B OWHApHBIX COCTUHEHHSX, MPUHAAJICKHOCTh BELIECTB K
onpenenéHHOMY KJIacCy COEAMHEHWM 1o ¢dopMynaM, BHUJI XUMHYECKOH CBS3M
(KOBaJIEHTHasl M MOHHAs) B HEOPraHUYECKUX COCIMHEHHUSX;



epackpeiBath cMmbich [lepuonnueckoro 3akona JI. M. MenneneeBa: 1€eMOHCTpUPOBATH
NOHUMAaHUE MEPUOJAUYECKON 3aBHCUMOCTH CBOWCTB XMMHUYECKHX JJIEMEHTOB OT UX
noyiokeHusa B lleproanueckold cucTteMe, 3aKOHOB COXPAHEHUS MacChl BELIECTB,
NOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHUSs, 3aKOHa ABOraapo;

®OMUCHIBATh U XapakTepu3oBaTh TabmuuHyto ¢opmy Ilepuonuyeckoit cucTembl
XUMHUYECKHX DJIEMEHTOB: Pa3iuyarh MOHATUS «INIaBHas moArpynmna (A-rpynmna)» u
«robounas mnoxarpynna (b-rpynma)», manble ¥ OONbIIME TEPUOIBI, COOTHOCHUTH
o0o03HaueHus1, KOTopble UMeroTcs B Tabnuie «[lepuoanueckast cucTeMa XUMHUYECKUX
anemenToB J[. . Menaeneesa» ¢ 4MCIOBBIMU XapAKTEPUCTUKAMU CTPOECHUS aTOMOB
XUMHUYECKHX DJJIEMEHTOB (COCTaB M 3apsAn sjapa, OOIee YHCIO 3JIEKTPOHOB U
pacnpeneraeHue ux Mo 3JEKTPOHHBIM CIIOSM);

® KJIaCCU(PHUIMPOBATh XUMUYECKHUE DIIEMEHTHI, HEOPTaHUUYECKUE BEIECTBA, XUMUUECKUE
peakuuu (10 YMCIIy M COCTaBy YYAaCTBYIOIIMX B PEAKIMU BELIECTB, IO TEIJIOBOMY
sddexry);

® XapaKTepU30BaTh (OMHUCHIBATh) OOIIME XUMHUYECKHE CBOWCTBA BEILECTB Pa3IMYHBIX
KJIACCOB, TMOJTBEPXkJasl ONHCAHUE NPUMEPAMH  MOJEKYISPHBIX  yYpaBHEHUU
COOTBETCTBYIOIMX XUMHUYECKUX PEAKLIUH;

® [IPOTHO3MPOBATH CBOMCTBA BELIECTB B 3aBHCUMOCTH OT MX Kay€CTBEHHOIO COCTaBa,
BO3MOXXHOCTH MTPOTEKAHUSI XUMUYECKUX NPEBPALLIEHNN B PA3JIMYHBIX YCIOBUSAX;

® BEIYKCIIATh OTHOCUTEJIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MAacChl BELIECTB, MAaCCOBYIO
JIOTTI0 XUMUYECKOT0 3JIEMEHTa 1Mo (POopMylie COeAMHEHUS, MAaCCOBYIO JOIIO BEIECTBA
B PacTBOpE, MPOBOAMUTH PACUETHI IO YPABHEHUIO XUMUYECKON pEaKIUU;

® [IPUMEHATH OCHOBHBIE ONEPALIMU MBICIUTEIBHOW JNEATEIbHOCTH — AHAJIU3 WU CUHTE3,
cpaBHEHHE, 00001IeHIe, CHCTEMAaTU3aIIHNIo, KIacCu(PUKaIINIO, BHIBICHUE MPUIMHHO-
CJIEJICTBEHHBIX CBA3€H — ISl U3YUYEHUS CBOMCTB BELIECTB U XUMHUYECKUX PEaKUUU,
€CTeCTBEHHO-HAy4YHbIE  METOJbl ~ TO3HAHHMS —  HaAOJIOJCHHE, H3MEpEHHUeE,
MOJICJIMPOBAHKE, SKCIIEPUMEHT (PEabHbIA U MBICJICHHBIN);

eCJICZIOBATh TMpaBWJIaM TMOJB30BAaHUS XUMHUYECKOHM TMOCYyIOH U J1abopaTOpHBIM
o0opyaOBaHUEM, a TaKXe MpaBHJIaM OOpaIIEeHUS C BEIIECTBAMU B COOTBETCTBHUH C
UHCTPYKIMSMU TIO0 BBIMOJIHEHHUIO JAa0OpaTOPHBIX XUMHUYECKUX OMBITOB IIO
NOJYYEHUI0O U COOMpaHUIO Ta3000pa3HBIX BEIIECTB (BOAOPOAA M KHUCIOPOAA),
IIPUTOTOBJIEHUIO PACTBOPOB C OIPEACIEHHOM MAacCOBOW JOJEH pPacTBOPEHHOIO
BEUIECTBA, IUIAHUPOBaTb M  MPOBOAUTh XUMHUYECKHE SKCHEPHUMEHTBHI 110
pPacno3HaBaHUIO PACTBOPOB ILEJIOYEH U KHCIOT C MOMOIIBI MHAMKATOPOB (JIAKMYC,
deHondTanenH, METUIOPAHK U IPyTHE).

K xoniy oOyuenus B 9 Kjacce npeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JOJKHBI

oTpaxarb C(OOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUH:

® PACKPBIBATH CMBICI OCHOBHBIX XUMHUYECKHUX IMMOHATHNA: XUMHUYECKHWA DJIEMEHT, ATOM,
MOJIEKYJIa, HWOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO,
BaJIEHTHOCTb, JIEKTPOOTPULIATENBHOCTD, CTENEHb OKUCIEHUS, XUMUYECKAs pEaKLUs,
XUMHUYECKasi CBSI3b, TEIUIOBOM A(PPEKT peakiuu, MOb, MOJSPHBINH 00BEM, pacTBOp,
AIIEKTPOJIUTHI, HEAIEKTPOJIUTHI, DJIEKTPOJIUTUYECKAs] JAMCCOLMALMS, PpPEaKUUuu
MOHHOTO OOMEHa, KaTajlu3aTrop, XUMHUYECKOE paBHOBecHE, OOpaTUMble U
HEoOpaTUMBbIe peaKIMH, OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKINH, OKUCIUTEb,
BOCCTaHOBHTEJb, OKHUCJICHHE W BOCCTAHOBJIEHHUE, AJUIOTPONUs, amM(pOTEPHOCTH,
XUMHUYECKasl CBsI3b (KOBAJIEHTHAs, WOHHAs, METaJUINYEeCcKas), KpUCTAIMYECKas
peméTka, KOppo3usi METAJUIOB, CILIABBI, CKOPOCTh XMMUYECKOW PEAKLUH, IPEAEIIHHO
nonycrumas konueHtpanus [1/IK Bemecrsa;

® WJLTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMHUYECKUX HOHATHI W NPUMEHSTh 3TU
NOHATHUS TP ONMMCAHUH BEIIECTB U UX MPEBPAILCHHMIA;

®ICTIOJB30BaTh XMMHUYECKYI0 CHMBOJHUKY [UIsl COCTaBiI€HHUS (OpPMYya BEIIECTB U
YPAaBHEHUN XUMUYECKUX PEAKLINN;

®ONpEACIATh BAJICHTHOCTh M CTENEHb OKHCIECHHS XUMUYECKHX JJIEMEHTOB B
COEIMHEHMSIX PA3JIMYHOIO COCTaBa, MPHHAIIEKHOCTh BELIECTB K OMNPEACIEHHOMY
KJIacCy COeIMHEHUH mo (opmynam, BUJ XUMUUYECKON CBS3U (KOBaJIEHTHAs, HOHHAS,
METaJUIMYECKasi) B HEOPraHMYECKUX COEAMHEHUSX, 3apsA]l MOHA IO XWMHUYECKOH



dopmyre, xapakTep cpeAbl B BOAHBIX PACTBOPAaX HEOPTaHMUYECKUX COCTUHEHHM, THII
KPUCTAJUTMYECKON PEIIETKU KOHKPETHOIO BELIECTBA;

epackpeiBaTh cMbIca [lepuonnueckoro 3akona JI. . MenaeneeBa u 1€MOHCTPUPOBATH
ero MOHMMAaHME: OMUCHIBATh U XapaKTepu30BaTh TabnuuHyto Gopmy [leproanueckoit
CHUCTEMbl XMMHYECKHX BJIEMEHTOB: pa3iNyaTh MOHITUS «IJaBHas noarpymnma (A-
rpynma)» u «mnobouyHas noarpynmna (b-rpymma)», manbie ¥ OONbLINE MEPUOIBI,
COOTHOCHUTHh OOO3HAYEHHS, KOTOPbIE HMMEIOTCS B MEPHOAUYECKON Talmuue, C
YUCJIOBBIMU XapaKTEPUCTHKAMU CTPOEHUSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB
U 3apsa sApa, o0llee YKCIIO 3JIEKTPOHOB M PACHPEEICHUE UX IO AJIEKTPOHHBIM
CJ0sIM), OOBSICHATH 00IIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB JIEMEHTOB M UX
COEIMHEHMI B Mpeesiax MajblX MEPUOJOB U MIABHBIX NOATPYIH C YYETOM CTPOCHUS
UX aTOMOB;

® KJIaCCU(PUIMPOBATh XUMUYECKHUE DIIEMEHTHI, HEOPTaHUUYECKUE BEIECTBA, XUMUUYECKUE
peaxiuy (II0 YUCITy M COCTaBY YYaCTBYIOLIMX B PEAKUUU BEIICCTB, IO TCILIOBOMY
3 deKTy, 10 U3MEHEHUIO CTENEHEN OKUCICHHUSI XUMUYECKUX JIEMEHTOB);

®XapaKTepr30BaTh (OMHCHIBATh) OOMME W CcHenudUUecKue XUMHUYECKHE CBOWCTBA
IPOCTBIX U CIIOKHBIX BEHIECTB, MOATBEPK/1as ONMMCAHUE TPUMEPAMU MOJIEKYISPHBIX
Y MOHHBIX YPAaBHEHUN COOTBETCTBYIOIIUX XUMUUYECKUX PEaKIIHil;

® COCTABJIATh YPABHEHUS BJIEKTPOJIUTHYECKOM JUCCOLMALMM KUACIIOT, HIEJI0UYEN U COJIEH,
NOJIHbIE W COKpauI€HHBbIE YpaBHEHUS pEAKIUil HOHHOTO OOMEHa, YpaBHEHUS
peakuMii, MOATBEPKAAIOIIUX CYILIECTBOBAHUE T'€HETHUYECKOM CBA3M  MEXIY
BELIECTBAMH PA3JIMYHBIX KJIACCOB;

® PACKPBIBATH CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKUUN IMOCPEACTBOM
COCTABJICHUS AJIEKTPOHHOTO OajaHca 3TUX PeaKiuii;

® [IPOTHO3MPOBATHh CBOMCTBA BELIECTB B 3aBHCUMOCTH OT UX CTPOEHUS, BO3MOXKHOCTHU
MPOTEKAHUSI XUMUYECKUX MPEBPAIICHUIN B PA3JIMUHBIX YCIOBHSIX;

® BEIYKCIIATh OTHOCUTEJIbHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MAacChl BELIECTB, MAaCCOBYIO
JIOTTF0 XUMUYECKOT0 3JIEMEHTa 1Mo (POopMylie COeAMHEHUS, MACCOBYIO JOIIO BEIECTBA
B PacTBOpE, MPOBOAMUTH PACUETHI IO YPABHEHUIO XUMUYECKON pEeaKIUu;

ecoOmofaTh TMpaBWia TMOJb30BAHUA XUMHUYECKOM TMOCYIOM U  J1abopaTOpHBIM
obopymoBaHueM, a TakKe MpaBWia OOpAIIeHUs C BEIMIECTBAMH B COOTBETCTBHH C
WHCTPYKIIUSIMA ~TI0  BBITMIOJTHEHUIO J1aOOPATOPHBIX XUMHYECKHUX OIBITOB IO
MOJTYYEHUIO U COOMPaHUIO ra3000pa3HbIX BELIECTB (aMMHaKa U YIJIEKHCIIOTO ra3a);

® [IPOBOAUTH PEAKLNHU, MOATBEPKIAIOIINE KAYECTBEHHBI COCTAB PA3JIMYHBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM MYTEM XJIOPUI-, OpOMHI-, MOAUA-, KapOoHaT-, docdar-,
CWJIMKaT-, Cyab(}ar-, THAPOKCUI-WUOHBI, KAaTHOHBI aMMOHHUS W HMOHBI W3YYCHHBIX
METaJUIOB, IPUCYTCTBYIOIIKE B BOAHBIX pACTBOPAaX HEOPIaHUUYECKUX BEILIECTB;

® [IPUMEHATH OCHOBHBIE OINEPALlMU MBICIUTEIBHOW JAEATEIBHOCTH — AHAJIU3 U CUHTE3,
CpaBHEHHE, OOOOIIECHHE, CHUCTEMAaTU3AllUIO0, BBISBICHHE MPUYMHHO-CIEICTBEHHBIX
CBSI3€M — JUISl M3YYCHUSI CBOMCTB BEILECTB M XMMHUYECKUX PEAKIUU, €CTECTBEHHO-
Hay4yHbIE METOJbl TO3HAHUA — HAOJIONEHUE, HU3MEpPEeHHe, MOJEIUPOBaHuE,
DKCIIEPUMEHT (peasbHBII 51 MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
N KosmmuecTBo yacos
°
HaumeHoBaHue pa3iesioB M TeM NPOrpaMMbl IpakTuuec DJieKTpoHHbIE (11U poBHIE)
n/n Bcero Kontpoabhbie
KHe padoThl o0pa3oBareJibHbIE pecypchl
padoTsI
Pa3gea 1. [lepBoHaya/ibHbIe XMMHYECKHE TOHATHS
XuMHs — BakHas 00J1aCTh €CTECTBO3HAHUS U
1.1 . 5 2 Bbu6mmoreka I{OK https://m.edsoo.ru/7f41837¢
NPaKTUYECKOU JeSITeTbHOCTH YeIOBEKa
1.2 BemecTBa 1 XMMUYECKUE pPEAKIIUU 15 1 bu6mmoreka I{OK https:/m.edsoo.ru/7f41837¢
Uroro no pazneny 20
Paznea 2. BaxkHeliue npeacTaBuTe/id HEOPraHU4eCKUX BelecTB
2.1 Bosznyx. Kucnopon. [lonsitue 06 okcumax 6 bubnuoreka L{OK https://m.edsoo.ru/7f41837¢
2.2 Bonopon.Ilonsitue o kuciaorax U cosx 8 1 bubnuoreka L{OK https://m.edsoo.ru/7f41837¢
2.3 Bona. Pactopsl. [lonstre 06 ocHOBaHUSX 5 1 1 bubmuoreka [1OK https://m.edsoo.ru/7f41837¢
24 OcHOBHBIE KJIaCChl HEOPTaHUYECKUX COCAMHEHUN 11 1 1 bubnuoreka L{OK https://m.edsoo.ru/7f41837¢
Hroro no pazneny 30

Pasnean 3. [lepunoguuecknii 3axon u [lepnognyeckasi cucrema xumndeckux 3a1eMeHToB JI. M. MenaeneeBa. CTpoeHue aToMoB. XMMH4YECKASl CBA3b.
OKHCIMTEIbHO-BOCCTAHOBUTEIbHBIC PEaKIMU

[Iepuonnueckuit 3axoH u lleprnoanueckas

3.1 crucTeMa XMMHUYeCKuX dnemeHnToB /[, U. 7 bubmuoreka L1OK https://m.edsoo.ru/7f41837¢
MenpaeneeBa. CTpoeHue aroma
X . -
32 MMHHCCKAA CBA3E. OKHCIHTEIBHO 8 1 Bbu6moreka IIOK https://m.edsoo.ru/7f41837¢
BOCCTaHOBHUTEJIbHBIC PEAKITUN
Hroro no pazneny 15 bubmuoreka [1OK https://m.edsoo.ru/7f41837¢
PesepBHOe Bpems 3 bubnuoreka L{OK https://m.edsoo.ru/7f41837¢
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 4 5



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

9 KJIACC

KoauyecTBo yacoB

Ne JIeKTPOHHBIE (LM (POBHIE)
HauMenoBanue Pa3aeaoB U TeEM NPOrpaMMbl KOHTpOJIbeIe HpaKanec
n/n Bcero oOpa3oBareJibHbIE pecypchl
padoTsI KHe padoTbl
Pazjes 1. BemecTBo 1 XUuMH4YeCKHe peaKkIun
[ToBTOpenue u yrimyOaeHne 3HaHUI OCHOBHBIX
1.1 p yoLy 5 1 bu6mmoreka I{OK https://m.edsoo.ru/7f41a636
pasnenoB Kypca 8 Kiacca
OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX
1.2 . P 4 Bbu6mmoreka I{OK https:/m.edsoo.ru/7f41a636
peakiui
ONEKTPOIUTHIESCKAS JUCCOLHNAIINS. XUMUYECCKUE
1.3 P A Hat 8 1 1 Bbu6mmoreka I{OK https://m.edsoo.ru/7f41a636
peaKkIu B pacTBOpax
Uroro no pazneny 17
Paznen 2. HemeTasibl U HX COeIMHEHUS
OO0mIas xapakTepUCTHKAa XUMHYECKHX dJIEMEHTOB
2.1 t P P 4 1 bu6mmoreka I{OK https:/m.edsoo.ru/7f41a636
VIA-rpynmnsl. ['anorenst
OO0mias xapakTepUCTHKA XUMHYECKHX dJIEMEHTOB
2.2 H P P . 6 bu6mmoreka I{OK https://m.edsoo.ru/7f41a636
VIA-rpynnsl. Cepa u €€ coeTuHeHUs
OO01ast XxapaKTepUCTUKA XUMUYCCKHUX JIEMCHTOB
2.3 = p P 7 1 Bbu6mmoreka I{OK https:/m.edsoo.ru/7f41a636
VA-rpynmsl. A30T, hochop 1 UX COeTUHEHUS
OO01mas XxapakTepUCTUKAa XUMHUECKHUX DIIEMEHTOB
24 IVA-rpynnel. Yoiiepoa u KpeMHUH U UX 8 1 2 bubnuoreka L{OK https://m.edsoo.ru/7f41a636
COCMHEHUS
Hroro no pazneny 25
Pa3gen 3. MeTa/ljibl M MX COeTUHEHHS
3.1 OO01u1ue CBOMCTBA METAJIOB 4 Bbu6mmoreka IIOK https://m.edsoo.ru/7f41a636
3.2 Baxueiinme MeTayuIbl U UX COSIUHEHUS 16 1 2 bu6mmoreka I{OK https://m.edsoo.ru/7f41a636
Hroro no pazneny 20

Pasjnen 4. Xumus u okpy:xaomas cpeaa



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

4.1 BemecrBa u Marepuassl B )KU3HU 4EIIOBEKA 3 bubnuoreka L{OK https://m.edsoo.ru/7f41a636
Uroro no pazneny 3
PesepBHoe Bpems 3 bubnuoreka L{OK https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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

IHOYPOYHOE IINTAHUPOBAHUE

8 KUIIACC
DJIeKTPOHHBbIE
Ne upposbie
Tema ypoka Bcero wHpp
n/n Hara o0pazoBaTeJIbHbIE
4acoB
pecypchl
bubmoreka [IOK
[Ipenmet xumuu. Posib XUMUU B )KU3HU YeloBeKa. Tena u
1 1 https://m.edsoo.ru/ff0d
BeIECTBA
210¢
bubmoreka [IOK
2 IlonsTrue o MeTOmAX MO3HAHUS B XUMUH 1 https://m.edsoo.ru/ff0d
227e
[Tpaktuueckas padota Ne 1 «IIpaBumia paboTh B bubnmoreka [IOK
3 nmabopaTopuu U IpUEMBI 00paIeHus ¢ 1a00paTopHBIM 1 https://m.edsoo.ru/ff0d
o0opyIoBaHUEM ) 23dc
butmoreka [IOK
UYuctele BemecTBa U cMecu. CriocoObl pa3ieneHus
4 . 1 https://m.edsoo.ru/ff0d
cMecei
26ca
[Tpaktruueckas padora Ne 2 «Pa3nenenue cmeceit (Ha bubmorexa HOK
5 . 1 https://m.edsoo.ru/ff0d
IpUMepe OYMCTKH MTOBAPSHHOMN COJIH)» 28c8
bu6nuoreka IJOK
6 ATOMBI U MOJIEKYJIbI 1 https://m.edsoo.ru/ff0d
2a6¢
bu6mmoreka IJOK
XUMHYECKHE DIIEMEHTHI. 3HAKU (CUMBOJIBI) XHMHUYECKUX
7 1 https://m.edsoo.ru/ff0d
JJIEMEHTOB
2be8
bubmoreka [IOK
8 IIpocThIe U CI0KHBIE BELIECTBA 1 https://m.edsoo.ru/ff0d
2a6¢
bubmoreka [IOK
9 ATOMHO-MOJIEKYISIPHOE yUEHUE 1 https://m.edsoo.ru/ff0d
2d50
bubmoreka [IOK
3aKOH IMOCTOSHCTBA COCTaBa BEIIECTB. XHUMHUYCCKas
10 1 https://m.edsoo.ru/ff0d
dbopmyna. BaneHTHOCTh aTOMOB XUMUYECKUX JIEMEHTOB reae
bu6mmoreka IJOK
OtHocuTenbHas aroMHas macca. OTHOCUTEIbHAS
11 1 https://m.edsoo.ru/ff0d
MOJIEKYJISIpHAsE Macca 123¢
bu6mmoreka I{JOK
12 MaccoBast 1019 XUMHYECKOT0 DJIEMEHTA B COSINHEHNUU 1 https://m.edsoo.ru/ff0d
350c
bu6mmoreka I{JOK
13 KonnuectBo Bemectsa. Moibs. MosnsgpHas macca 1 https://m.edsoo.ru/ff0d

5230



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230

dusnueckre U XUMAYECKUE ABJIEHUS. XUMUUYECKas

bubmmoreka IJOK

14 B https://m.edsoo.ru/ff0d
peatiuti 37fa
bu6mmoreka IJOK
15 [Ipu3Haku 1 ycioBUs MPOTEKAHUS XUMHUECKUX PEAKIUNA https://m.edsoo.ru/ff0d
3al6
bu6mmoreka IJOK
3aKOH COXpaHEHMSI MACChI BEMIECTB. XUMHUUYECKHE
16 ABHe https://m.edsoo.ru/ff0d
ypaBHEHUS 1b88
bubmoreka [IOK
BrIruncieHus: KoJIM4ecTBa, MacChl BEIIECTBA 110
17 . https://m.edsoo.ru/ff0d
YpaBHEHHUSM XUMHUYECKUX PEaKIui
5708
. bubmoreka [IOK
Krnaccudukanus XuMHUIeCKHX peakIuil (CoennHeHus,
18 https://m.edsoo.ru/ff0d
pa3IoXKeHHUs, 3aMEeIIeHIs, 0OMEHa)
334
bubmoreka [IOK
19 O06o001IeHre U cCUcTeMaTH3alus 3HaHU| https://m.edsoo.ru/ff0d
40c4
KonTponwsnas pabora Nel mo teme «Bemectsa u bubmorexa HOK
20 i KL https://m.edsoo.ru/ff0d
XUMHYECKHE PEaKuu 4200
bu6mmoreka IJOK
Bo3gyx — cmech razos. Cocrtas Bo3ayxa. Kucimopon —
21 https://m.edsoo.ru/ff0d
AJIEMEHT U MPOCTOE BemecTBO. O30H
448e
. bu6mmoreka IJOK
dusnyecKkrue 1 XUMHUYECKHE CBOMCTBA KUCIOPOa
22 https://m.edsoo.ru/ff0d
(peakiuu oxucienus, roperue). [lonarue 06 okcumax 4614
bubmoreka [IOK
Crioco0bl moTyueHus KUCIOPOAa B J1a0OpaTopuu U
23 https://m.edsoo.ru/ff0d
MpOMBITIUIEHHOCTH. [[puMeHenne kuciopoaa 4972
TemoBoit 23 heKkT XUMHUUIECKOH peaKIuu, TOHSITHE O Bbubnuoreka IJOK
24 TEPMOXUMHUYECKOM YPAaBHEHUH, IK30- U https://m.edsoo.ru/ff0d
SHAOTEPMHUUYECKUX pPEaKLUAX 4790
TommuBo (HeTh, yroiab u MeTaH). 3arpsi3sHEHUE BO3AyXa bubmmorexa [OK
25 » YT $ P yxa, https://m.edsoo.ru/ff0d
CTOCOOBI €ro MpeaoTBPALCHUS
4c4a
[Tpaktuyeckas padora Ne 3 mo teme «Ilomyuenue u bubmorexa [IOK
26 N https://m.edsoo.ru/ff0d
coOupaHue KUCIOpOoa, U3YICHHUE €ro CBOHCTBY» Aaed
Bonopon — anement u npoctoe BeniectBo. Haxoxnenue Bubmaorexa IIOK
27 & oMbOTE ’ https://m.edsoo.ru/ff0d
pupoa 4ddo
. bubmmoreka IJOK
dusnuecKkue 1 XMMHUYECKHUE CBOMCTBA BOIOPO/IA.
28 " CHEHIE BOTOPONA https://m.edsoo.ru/ff0d
PUMEHEHHE BOAOPO/T 44d0
29 IlonsiTHE O KHCIIOTaX U COJIIX bubmmorexa [IOK

https://m.edsoo.ru/ff0d



https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0

50d2

bubmmoreka IJOK
30 CriocoOBbI moTy4eHust BOAOPoa B 1ab0paTopuu https://m.edsoo.ru/ff0d
4ddo
bubmmoreka IJOK
[Tpaktuueckas padota Ne 4 o reme «IlomydueHue u
31 P P oA https://m.edsoo.ru/ff0d
coOupaHue BOOpoOa, H3ydeHHEe €ro CBONCTBY Af1D
bubmmoreka IJOK
32 MounsipHblii 00bEM ra3oB. 3akoH ABOTaapo https://m.edsoo.ru/ff0d
542¢
N bubmuoreka [IOK
Brruucnenus o0b€ma, KOJTMYECTBA BEIIECTBA Ta3a M0 €ro
33 N https://m.edsoo.ru/ff0d
M3BECTHOMY KOJIMYECTBY BEIIECTBA U 00BEMY 5540
N bubmoreka [IOK
Brruncnenus 00bEMOB Ta30B 10 YPaBHEHHUIO PEAKIIUU HA
34 . . https://m.edsoo.ru/ff0d
OCHOBE 3aKOHa 00OBEMHBIX OTHOIIIEHUH Ta30B 5708
bubmoreka [IOK
35 DuU3NYEeCKrue U XMMUYECKUE CBONCTBA BOJIbI https://m.edsoo.ru/ff0d
587a
bubmoreka [IOK
36 CocraB ocHoBanuii. [lonsaTre 00 MHAMKATOpaAX https://m.edsoo.ru/ff0d
59e2
Bona kak pactBopurens. Haceienasie u bubmoreka [IOK
37 HEHACBIIICHHBIE PACTBOPHLI. MaccoBasi 1015 BEIIECTBA B https://m.edsoo.ru/ff0d
pactBope 5b40
[TpakTuaeckast padota Ne 5 mo Teme «lIpuroronenue bubnmoreka [IOK
38 PacTBOPOB € OMpeeIEHHON MacCOBOM oJiel https://m.edsoo.ru/ff0d
PacTBOPEHHOIO BEIIECTBA» Seba
bubmmoreka IJOK
KonTponsnas pabora Ne2 o teme «Kucnopoa. Bogopos.
¥ 4 P P PO BOAOPOL https://m.edsoo.ru/ff0d
ona 6342
bubmoreka [IOK
40 Oxkcuppl: cocTaB, KiIaccuUKaIus, HOMEHKIaTypa https://m.edsoo.ru/ff0d
664e
ITonyuyeHne U XUMHUYECKUE CBOMCTBA KUCITOTHBIX bubmmorexa [OK
41 v ’ https://m.edsoo.ru/ff0d
OCHOBHBIX U aM()OTEPHBIX OKCHJIOB
664e
butmoreka [IOK
42 OcHoBaHuUs: cOCTaB, K1accuuKaIys, HOMEHKIATypa https://m.edsoo.ru/ff0d
67ca
bu6mmoreka IJOK
43 ITony4yenue u XMMUYECKHE CBOMCTBA OCHOBAaHUU https://m.edsoo.ru/ff0d
67ca
bu6nmoreka IJOK
44 Kucnotsr: cocras, knaccudukarus, HOMEHKIATypa https://m.edsoo.ru/ff0d
fee2
45 [Tonyuenne 1 XUuMHUUYECKHUE CBOMCTBA KUCIIOT bubmmoreka [IOK



https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2

https://m.edsoo.ru/ff0d
fee2

Conu (cpenHue): HOMEHKIIaTypa, CIIOCOOBI MOJTyYeHHUs,

bubnmoreka IJOK

46 ecxyie cROMCTRA https://m.edsoo.ru/00a
XUMHUYECKHE CBOWCTB 49474
[TpakTuueckas padora Ne 6. Pemenue bubnmoreka [IOK

47 AKCIIEPUMEHTAJIbHBIX 3a7a4 10 TeMe «OCHOBHBIE KJIACChI https://m.edsoo.ru/00a
HEOPraHUYECKUX COCIUHECHUIN» d9b7c
['eneTnueckas CBS3b MEXKIY KJIacCaMU HEOPTaHUUECKHUX bubmmorexa [OK

48 . Y P https://m.edsoo.ru/00a

WHCHHI
COCHIHE d9as0
bubmoreka [IOK

49 O06001IeHre U CUCTEeMaTH3alns 3HaHUH https://m.edsoo.ru/00a

d9cb2
bu6mmoreka IJOK
KonTpoabHas padora Ne3 o Teme "OCHOBHBIC KJIaCCHI
50 P P o https://m.edsoo.ru/00a
HEOPraHUYECKUX COCTUHEHUN
d9ela
bu6mmoreka IJOK
[TepBbie MOMBITKY KIaCCU(PUKAITMN XUMHIECCKUX

51 https://m.edsoo.ru/00a

aneMeHTOB. [loHsATHE O TPyMITax CXOMHBIX JIEMEHTOB dOffa
. bu6mmoreka IJOK
[Tepuognueckuii 3akoH u [lepuonnueckas cucrema

52 https://m.edsoo.ru/00a

xumudeckux anmemenToB JI. Y. Menneneena
da52c¢
bubmoreka [IOK

53 [Tepuomsl, rpynimbl, MOATPYIIIBI https://m.edsoo.ru/00a

da52c¢
bubmoreka [IOK

54 Crpoenue aromoB. CocTaB aToMHBIX sifiep. M30Tomnbl https://m.edso0.ru/00a

da342
bubmoreka [IOK
CrtpoeHue dIeKTPOHHBIX 000JI0YEK aTOMOB AJIEMEHTOB

55 . https://m.edsoo.ru/00a

IIepuonuueckoit cucremsl /. 1. Menneneesa
dabbc
XapakTepucTHKa XUMHUUYECKOTO 3JIEMEHTA T10 €T0 bubmmoreka [IOK

56 nonoxenuto B [lepunonnueckoii cucreme /. . https://m.edsoo.ru/00a
MenpneneeBa da824
3nauenue [lepuonnueckoro 3akoHa AJisg pa3BUTHUS HAYKU bubmoreka [IOK

57 u npaktuku. [[. . MenneneeB — y4€Hbli, 1earor u https://m.edsoo.ru/00a
rpaXIaHUuH da96e

bubmmoreka IJOK
DNEKTPOOTPHUIIATEIIBHOCTh ATOMOB XUMHUYECKUX

58 https://m.edsoo.ru/00a

JJIEMEHTOB
daab8
bubmmoreka IJOK

59 HNoHnas xumMuueckas CBs3b https://m.edsoo.ru/00a

dac34
bubmoreka [IOK
60 KoBanienTHas nonsipHas XuMHYECKasi CBA3b https://m.edsoo.ru/00a

daab8



https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8

61

Kosanentnas HEMOJIApHasd XUMHUYCCKasa CBA3b

bubmmoreka IJOK
https://m.edsoo.ru/00a
daab9

62

CreneHb OKUCIICHUS

bu6mmoreka IJOK
https://m.edsoo.ru/00a
dae28

63

OKUCIINTEIIFHO-BOCCTAHOBUTEIILHBIE p€akunu

bu6mmoreka IJOK
https://m.edsoo.ru/00a
db076

64

OKuCIIUTEIN ¥ BOCCTAHOBHUTEIIN

bubmoreka [IOK
https://m.edsoo.ru/00a
db076

65

KonTponbhas pabota Ne4 o Teme «CtpoeHue aroma.

XUMHYECKas CBA3LY»

bubmoreka [IOK
https://m.edsoo.ru/00a
db486

66

O06001IeHMEe ¥ cUCTEMATHU3alUA 3HAHUN

bubmoreka [IOK
https://m.edsoo.ru/00a
db33c

67

O06001IeHrEe ¥ cUCTEMATU3AlUA 3HAHUN

bu6mmoreka IJOK
https://m.edsoo.ru/00a
d9cb2

68

O0001IeHEe ¥ CUCTEMATHU3AIAA SHAHUHA

bubmmoreka IJOK
https://m.edsoo.ru/ff0d
61c6

OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME

68



https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

9 KJIACC

DJIeKTPOHHbIE
Ne nudposbIe
Tema ypoka Hara bp
n/n Bcero o0pa3oBare/ibHbIE
pecypchl
. bu6mmoreka [IOK
[Tepuognueckuii 3akoH. llepuonnueckas cucrema
1 1 https://m.edsoo.ru/00ad
xuMudeckux anmemMenToB JI. Y. Menneneena 596
. bu6mmoreka [IOK
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XUMHUYECKUX
2 . 1 https://m.edsoo.ru/00ad
AIIEMEHTOB MEPBBIX TPEX MEPUOJIOB b6b6
bub6mmoreka [IOK
Krnaccudukanus u HOMEHKIATypa HEOPTaHUYECKUX
3 emmec 1 https://m.edsoo.ru/00ad
B TB
Hl b7e2
. Bbu6mmoreka [IOK
Bupl XUMUYECKOM CBSI3U U THUITBI KPUCTATUTMUECKUX
4 i 1 https://m.edsoo.ru/00ad
pemeéToK
bacé6
5 KonTponbhas pabota Nel o Teme «IloBTOpenue u 1
yriyOsieHre 3HaHUH OCHOBHBIX Pa3/esioB Kypca 8 Kiraccay
. bu6mmoreka [IOK
Krnaccudukanus XuMHUeCKUX PEAKIUH 10 pa3InyHbIM
6 OMAHAKAM 1 https://m.edsoo.ru/00ad
P bebo
. bu6mmoreka [IOK
[TonsiTue o ckopoctu xumuyeckon peakuuu. [lonstue o
7 1 https://m.edsoo.ru/00ad
TOMOTEHHBIX U T€TEPOTECHHBIX PEaKIIMIX be9a
[TonsTre 0 XxuMHIECKOM paBHOBeCcHU. DAKTOPHI, Bbubmmoreka [IOK
8 BIIUSIIOIIME HA CKOPOCTh XUMUYECKOU PEAKIIUH 1 1 https://m.edsoo.ru/00ad
MTOJIOKEHUE XUMHUIECKOTO PaBHOBECHS c28¢
Bbubmmoreka [IOK
9 OKHCIUTENBbHO-BOCCTAHOBUTEIbHBIE PEAKIIUU 1 https://m.edsoo.ru/00ad
cade
. Bbubmmoreka [IOK
Teopust srekTpoauTHIECKOM auccoruanui. CUIIbHBIE 1
10 1 https://m.edsoo.ru/00ad
cia0ble SIIEKTPOIUTHI
cd68
Bbubmmoreka [IOK
11 HNonHble ypaBHEHUS peaKIInil 1 https://m.edsoo.ru/00ad
d448
. . but6mmoreka [IOK
XHWMUYECKHE CBOMCTBA KUCIOT M OCHOBAHHUM B CBETE
12 . . 1 https://m.edsoo.ru/00ad
MPEACTABICHHUH 00 3JIEKTPOIUTUUECKOMN TUCCOIMAIIIHI 4548
. . . but6mmoreka [IOK
XUMHUYECKHE CBOMCTBA COJIEH B CBETE MPEACTABICHUHN 00
13 . 1 https://m.edsoo.ru/00ad
AMEKTPOTUTHICCKOU TUCCOITHAITIN %2
. bu6mmoreka [IOK
14 [TonsiTue o ruaponuse conen 1 &

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



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2

d9d4

Bbubmmoreka [IOK

15 O06o001IeH e U crcTeMaTH3aIus 3HaHUuI https://m.edsoo.ru/00ad
ddi2
bubnuorek K
[Tpaktuueckas padora Ne 1. «Pemenue Omaorexa 110
16 https://m.edsoo.ru/00ad
JKCIIEPUMEHTAIIBHBIX 3a7a49»
dbfa
bubnuorek K
KonTponsnas padota Ne2 o Teme «DIeKTpOTUTHIECKAs Omrorexa 110
17 https://m.edsoo.ru/00ad
qucconranus. XMMUYECKUE PEAKIUN B PaCTBOPAX» decO
bubmmoreka [JOK
OO6mrast XxapakTepUCTUKA TaJIOTeHOB. XMMUYECKHE
18 . https://m.edsoo.ru/00ad
CBOICTBA Ha IpUMEPE XJI0pa
dfe2
bub6mmoreka [IOK
Xnoposopopoa. ConsiHast KUCIIOTa, XUMUYECKUE
19 . https://m.edsoo.ru/00ad
CBOICTBA, MIOJy4YE€HHE, IPUMEHEHHE 104
[Tpaktuyeckas padora Ne 2 mo teme «Ilonyuenue bubmorexa HOK
20 . . . https://m.edsoo.ru/00ad
COJISIHOM KHMCIIOTBI, U3y4€HHUE €€ CBOMCTB 348
. bu6mmoreka [IOK
Brruucnenus mo ypaBHEHUSIM XUMUUYECKUX PEAKIIUH,
21 https://m.edsoo.ru/00ad
€CJIM OJTMH U3 PEareHTOB JaH B U30BITKE 488
Bbu6mmoreka [IOK
22 OO6mast xapakTepucTuka 3eMeHToB VIA-Tpynms https://m.edsoo.ru/00ad
cbda
Bbubmmoreka [IOK
AnnorpomHbie MomudUKauu cepsl. HaxoxaeHue cepbl 1
23 . . . https://m.edsoo.ru/00ad
€€ COeIMHEHNI B IpUpoie. XMMUYECKUE CBOMCTBA CEPBI o642
Bbubmmoreka [IOK
CepoBonopos, cTpoeHue, pu3ndeckue 1 XuMU4eckue
24 . https://m.edsoo.ru/00ad
CBOICTBa
€802
but6mmoreka [IOK
Oxcunel cepbl. CepHas KUCI0Ta, (PU3HYECKHE U
25 . https://m.edsoo.ru/00ad
XUMHUYECKHE CBOWCTBA, IPUMEHEHHE
ea28
XHWMHUYECKHE PEAKIINH, JIE)KAIINE B OCHOBE
. Bbu6mmoreka IIOK
MIPOMBILIIEHHOT'O CII0C00a MOTy4eHUsI CEPHOI KUCIIOTHI.
26 . https://m.edsoo.ru/00ad
XHWMHUYECKOE 3arpsi3HEHUE OKPYKAOLIEH CpeJIbl oc8a
COCJIMHEHUSIMU CEPbI
but6mmoreka [IOK
27 Brrunciienne MaccoBoi 1011 BBIXOAA IPOIYKTA PEAKLIMHU https://m.edsoo.ru/00ad
ec8a
OO6mrast XxapakTepuCcTUKa AMEMEHTOB V A-rpynibl. A30T, bubmorexa [JOK
28 pacmpocTpaHeHue B Ipupojie, GU3NIECKUE U XUMUIECKHE https://m.edsoo.ru/00ad
CBOMCTBa eeabd
. Bbubmmoreka [IOK
AMMuak, ero pu3nyeckrue 1 XMuMUYecKrue CBOMCTRA,
29 https://m.edsoo.ru/00ad

[IOJIy4CHUE U IIPUMECHECHUE

{004



https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004

[Tpaktuueckas padota Ne 3 o teme «Ilonmyuenue

Bbubmmoreka [IOK

30 . https://m.edsoo.ru/00ad
aMMHaKa, U3y4eHHe ero CBOMCTBY £130
. Bbubmmoreka [IOK
A3oTHas KucnoTa, e€ puznuecKkue U XMMHUECKHe
31 cBOMCTEA https://m.edsoo.ru/00ad
BOICTB
306
Hcnonb30oBaHre HUTPATOB U COJIE aMMOHUS B KAUECTBE bubmuoreka ITOK
32 MUHEpaNbHBIX yI00peHui. XUMHUYECKOe 3arps3HeHUE https://m.edsoo.ru/00ad
OKpY’KaloIlei cpebl COSIMHEHUSIMH a30Ta 518
bubmuotexa I{OK
docdop. Oxeun dhocdopa (V) u dochopHas kucnora, &
33 . https://m.edsoo.ru/00ad
¢bu3nyeckue 1 XUMUYECKHUE CBOMCTBA, OTy4YeHUE f63a
bu6mmoreka [IOK
Hcnonb3oBanue pocharoB B kKauecTBE MHHEPATbHBIX
34 . . https://m.edsoo.ru/00ad
ynoOpeHuii. 3arps3HeHue NPUPOIHOH cpebl hocdaramu (20
VYrepon, pacipocTpaHeHHe B IpUpoie, GU3NIECKue U bubmorexa HOK
35 ’ . ’ https://m.edsoo.ru/00ad
XUMHYECKHE CBONCTBA
fd9c
Oxcunel yriaepoaa, ux Gpu3nyecKkue U XUMHYEeCKHe bubmuoreka IIOK
36 CBOICTBA. DKOJIOTHYECKHE MTPOOIEMBI, CBI3aHHBIE C https://m.edsoo.ru/00ad
okcuaoM yriepona (IV) febe
bubmmoreka IIOK
37 VYronpHas KUCIIOTa U €€ COIu https://m.edsoo.ru/00ae
006¢
[TpakTuaeckast padota Ne 4 mo Teme "lIlonyuenue bubmuoreka [JOK
38 yriIekucnoro ra3za. KauectBeHHas peakiius Ha KapOoHaT- https://m.edsoo.ru/00ae
HOH" 027¢
bu6mmoreka [IOK
[lepBoHauagbHBIE MOHATHS 00 OPraHUYECKUX BEIECTBAX
39 https://m.edsoo.ru/00ae
KaK 0 COeIMHEHHSIX yIiepoaa
054e
bub6mmoreka [IOK
40 KpeMmHuii u ero coequHeHus https://m.edsoo.ru/00ae
080a
[TpakTuueckas padota Ne 5. Pemenue bubmorexa [JOK
41 AKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BaxkHeime https://m.edsoo.ru/00ae
HEMETAJIIBI U MX COEAUHEHHSD) 0bf2
. bubmuotexa I{OK
KonTponbhas pabota Ne3 o Teme «BaxkHeiime 1
42 https://m.edsoo.ru/00ae
HEMETAJUTBI U UX COSAMHEHUS
0el8
OO01mas xapaKTepUCTUKAa XUMHUECKHX DIIEMEHTOB —
but6mmoreka [IOK
MeTaioB. MeTrajinyeckas CBS3b U MeTaJUInYeCcKast
43 . . https://m.edsoo.ru/00ae
KpucTandeckas pemérka. duznueckue cBoiicTBa 1036
METaJIoB
. . bubaunoreka I[IOK
XUMUYeCcKue CBOMCTBAa METANIOB. DJIEKTPOXUMUYECKUI
44 https://m.edsoo.ru/00ae

PSI HAIPSDKEHUM METaJUIOB

1156



https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
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https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

O6mue cnocoOb! monydeHus: MeTaioB. CIUIaBbI.

bu6mmoreka [IOK

45 Beruncienus o ypaBHEHUAM XUMHUYECKUX PEaKIUH, https://m.edsoo.ru/00ae
€CJIM OJIUH U3 PEAreHTOB COMEPKUT IPUMECH 1156
Bbubmmoreka [IOK
46 [TonsiTHE O KOPPO3UM METAILIOB https://m.edsoo.ru/00ae
1278
Bbubmmoreka [IOK
47 Illenounbie METAIIBI https://m.edsoo.ru/00ace
14b2
bu6mmoreka [IOK
48 OKcuAbl U TUIPOKCUJIBI HATPUS U KaJTHS https://m.edsoo.ru/00ae
14b2
bu6mmoreka [IOK
49 [IlenouHO3eMeENbHBIE METAIIIBI — KAJIBIIUA U MarHui https://m.edsoo.ru/00ae
15e8
bu6mmoreka [IOK
50 Baxueiime coeJMHEHUS KaIbIIUS https://m.edsoo.ru/00ae
15e8
51 O060011IeHEe ¥ CUCTEMATHU3AIAA SHAHUHA
bu6mmoreka IJOK
52 XKéctrkocTh BOBI M CLIOCOOBI €€ yCTpaHeHUS https://m.edsoo.ru/00ae
1886
[TpakTrueckas padora Ne 6 mo Teme "XKECTKOCTH BOIBI U bubmorexa HOK
53 R " https://m.edsoo.ru/00ae
METOJIbI €€ YCTpaHEHUS
lae8
bu6mmoreka [IOK
54 AJIFOMUHHN https://m.edsoo.ru/00ae
1c64
bu6mmoreka [IOK
55 AMpoTepHbIe CBOMCTBA OKCHAA U THAPOKCUIA https://m.edsoo.ru/00ae
1c64
bu6mmoreka [IOK
56 Kenezo https://m.edsoo.ru/00ae
1d86
Bbubmmoreka IJOK
57 Oxkcunpl, rugpokcuasl u coiu xxenesa (1) u xeneza (I1) https://m.edsoo.ru/00ae
35e6
58 O06o001IeH e U crucTeMaTH3aIus 3HaHUuI
[Tpaktuyeckas padora Ne 7. Pemienue bubmuoreka IIOK
59 AKCIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «Baxueinme https://m.edsoo.ru/00ae
METaJUIbl U UX COCIUHEHUS 3de8
Beruncienus no ypaBHEHUAM XUMHUYECKUX PEaKIUH,
but6mmoreka [IOK
€CJIM OJIMH U3 PEareHTOB J]aH B M30BITKE WIIA COACPKUT
60 . https://m.edsoo.ru/00ae
npuMecu. Beruucienuss MaccoBOM JT0JIM BBIXOAA MPOTYKTa 1750
peakiuu
61 O06o001IeH e U crucTeMaTH3aIus 3HaHUuI



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750

KonTponbhas padota Ned o Teme «BaxkHeiime

62 1
METAJUILI ¥ UX COECTUHEHUS)
BemtectBa 1 Marepuaibsl B TOBCETHEBHOM KU3HHU Bubmiorexa OK
63 Hl P s 1 https://m.edsoo.ru/00ae
YyeJIOBEKa 3£50
but6mmoreka [IOK
64 XHUMUYECKOE 3arpsi3HEHUE OKPYKAIOLIEH Cpe/Ibl 1 https://m.edsoo.ru/00ae
4270
but6mmoreka [IOK
65 Ponb XuMHM B pEIIEHNH 3KOJIOTHYECKUX MPOOIeM 1 https://m.edsoo.ru/00ae
4270
bu6mmoreka [IOK
66 O000111eH1E U CUCTEMATU3aLUS 3HAHUI 1 https://m.edsoo.ru/00ae
0dOa
Bbubmmorexa [IOK
67 O000111eH1E U CUCTEMATU3ALUS 3HAHUI 1 https://m.edsoo.ru/00ad
b33c
Bbubmmoreka [IOK
68 O060011IeHrEe ¥ CUCTEMATHU3AIAA 3SHAHUHA 1 https://m.edsoo.ru/00ad
9¢cb2
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O TPOLIECCA

OBA3SATEJIBHBIE YUEBHBIE MATEPHUAJIBI JIS1 YYEHUKA
Xumus. 8 kiace: yueo. s oomeoOpaszoBarenbHbix yupexaenuit / O.C.
["abpuensH. - 3-e usa., crpeotutt. - M.: Jlpoda, 2022. - 286 c.

Xumus. Kiacc: yue0. aiis oomieodpaszoBarenbHbix yupexaenuii / O.C.

I"abpuensH. - 3-e uza., crpeotu. - M.: Jlpoda, 2022. - 288 c.

METOINUYECKUE MATEPUAJIBI 1JISA YUUTEJIA
Bsenute

1. T'abpuensn O. C., Bockoboinukoa H. I1., Amykosa A. B. HacronbHas
KHUTa yauTess. Xumus. 8 ki1.: Metogudeckoe mocooue. - M.: Jlpoda, 2021.
2. T'abpuensa O. C., Smykosa A. B. Terpanp 715 1a00paTOPHBIX OMBITOB U
npaktuueckux padort. 8 k1. K yueonuky O. C. 'abpuensna « XuMus. 8 Kiraccy.
M.: dpoda, 2022.

3. I'abpuensn, O. C. Metonuueckoe nocodue k yueonuky O. C. ['abpuensna
«Xumusiy. 8 kiace / O. C. I'abpuensa. — M. : [Ipoda, 2021. — 109.

4. I'abpuensH, O. C. Meroauueckoe nocooue k yueonuky O. C. I'abpuensna
«Xumusy. 9 kinace / O. C. I'abpuensa. — M. : [Ipoda, 2021. — 108.

5. Xumus : Texnonorudeckue kaptol K yueonuky O. C. I'abpuensHa «Xumus.
8 kimaccy : metogudeckoe nocodue / JI. . Acanosa. — M. : [Ipoda, 2020

6. Xumus : TexHosoruueckue kaptol kK yaueOHuky O. C. ['abpuensna « Xumus.
9 knacey : Mmetonuueckoe nocodue / JI. M. Acanosa. — M. : JIpoda, 2018

7. Xumus. 8 ki1.: KonTposibHbIe U TpoBepoUHbIe paboThl K yueOHuky O. C.
INabpuensna «Xumus. 8» / O. C. I'abpuensn, I1. H. bepeskun, A. A. YmakoBa
u ap. - M.: llpoda, 2022. nanusie



HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET

Beenutenannsiehttp://www.chemnet.ru ['azeta « XuMus» u caiiT 11 yuuTes
«5l nay Ha ypOK XUMUN»

http://him.1september.ru Equnas xomnexius L{IOP: [Ipenmernas komekmus
«XuMUD»

http://school-collection.edu.ru/collection/chemistry EcrecTtBeHHO-Hay4YHBIC
skcnepuMenThl: xumusi. Komnekuus Poccuiickoro 061meodpazoBareasHOTO
noprasa

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnuxGepoBoit

http://www alhimik.ru Bcepoccuiickas onummnuana MKoJIbHUKOB MO0 XUMUU
http://chem.rusolymp.ru Oprannueckas XUMusi: JI€KTPOHHBIA yUeOHUK A5
CpPEIHEN LIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBBI XMMHH: IEKTPOHHBINA YUEOHHUK
http://www hemi.nsu.ru OTKpBITBIH KOJIEHK: XUMHUS
http://www.chemistry.ru J[ucranumonsas oJiuMIaza mno XuMuu:

TEJIEKOMMYHUKAIIMOHHBIA 00pa30BaTeIbHbIN MPOEKT
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