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HOACHUTEJBHAA 3AIINCKA

[Iporpamma 1Mo XMMHHM Ha ypOBHE OCHOBHOIO OOILIEro 0OOpa3oBaHUs COCTaBJI€HA Ha
OCHOBE TpeOOBaHMM K pe3yibTaTaM OCBOEHHUS OCHOBHOM 0OOpa3oBaTENbHOW MPOrpaMMbl
OCHOBHOTO 001iero oOpasoBanusi, npenacraBieHHbIx B OI'OC OO0, a Takxke Ha OCHOBE
denepanbHOil pabouell mporpaMMbl BOCHUTAHUS M C Y4ETOM KOHUEMLUU MPErnoJiaBaHUs
yueOHoro npenmMera «Xumusi» B o0pazoBaTenbHbIX opranuzanusx Poccuiickoii @enepanumn.

[Iporpamma 1o xumMuu Aa€T TpeACTaBICHUE O IENsIX, OOIed cTpaTeruu 0oO0ydeHws,
BOCIUTAHUS W Pa3BUTHUs OOYyYaIOUIMXCS CPEICTBAMM Y4YEOHOro MpeIMeTa, YCTaHABIMBAECT
o0s3aTeNbHOE MPEAMETHOE COJIEPIKaHUe, MPEyCMAaTPUBAET pacipeielieHre ero no Kiuaccam u
CTPYKTYpUpPOBAaHHME IO pa3lellaM W TeMaM M[pOrpaMMbl [0 XUMHH, OINPEIEISAET
KOJIMYECTBEHHBIE M  KAYECTBEHHBIE XapPAKTEPUCTUKU  COAEPKAHUS, PEKOMEHAYEMYIO
MOCJIE0BATEIILHOCTh M3YUYEHHUS] XUMHUM C YYETOM MEXIPEIMETHBIX M BHYTPUIPEIMETHBIX
CBsI3€H, JIOTUKU Y4eOHOro Impoiiecca, BO3PACTHBIX OCOOCHHOCTEH 00yYaromuxcs, OnpeaeseT
BO3MOXKHOCTH TpeAMeTa JJid peajan3alud TpeOOBaHHM K pe3yibTaTaM OCBOCHHUS OCHOBHOM
oOpa3oBaTelbHOM MpOrpaMMbl Ha YPOBHE OCHOBHOTO O0OIIEro oO0pa3oBaHUs, a TakKkKe
TpeOOBaHMN K pe3yibTaTaM OOYy4YeHUS XMMHH Ha ypOBHE Ieledl M3ydeHus NnpeaMera u
OCHOBHBIX BHJIOB Y4e€OHO-TIO3HABATEIBHON JESITENIbHOCTH OOYy4YalolIerocsi Mo OCBOCHHIO
y4eOHOTr0 co/iepKaHusl.

3HaHME XUMUU CIYKUT OCHOBOM Isi (POPMHUPOBAHUS MUPOBO33PEHUST 00ydYaromerocs,
€ro MpeACTABICHUI O MaTepUAIIbHOM €IMHCTBE MHUpPa, BAXHYIO pOJIb UTPparoT (hopMupyembie
XUMHEN TMpEeACTaBICHUS O B3aMMOIIPEBPAILIECHUSX HIHEPrUM U OO0 DBOJIOIMU BEIIECTB B
OpUpOJIE, O MYTAX PEHICHHs TI100adbHBIX MPOOJIEM YCTOMYMBOIO Pa3BUTHs 4YeIOBEUYECTBA —
CBIPbEBOM, DHEPreTHUECKOW, THINEBOW U  JKOJOTMYECKOM Oe30MacHOCTH, MpoliemM
31PABOOXPAHEHUS.

N3yuenune xumuu:

CIIOCOOCTBYET peanu3allid BO3MOXHOCTEH [JIsi camMopas3BUTHS #  (HOPMUPOBAHUS
KyJbTYPBI TUYHOCTH, €€ 001IeH U GyHKIIMOHAIBHON TPaMOTHOCTH;

BHOCUT BKJaJ B (OPMUPOBAHHE MBIIUICHUS W TBOPYECKHX CIIOCOOHOCTEH
00y4JaromuXxcs, HABBIKOB UX CAMOCTOSITEIbHON yU4eOHOU NeATeIbHOCTH, YKCIIEPUMEHTATBHBIX
M UCCIENOBAaTEIbCKUX YMEHHH, HEOOXOJUMBIX KaK B TOBCEIHEBHOW JKMU3HU, TaK U B
po¢eCCHOHATILHON JISITEIBHOCTH;

3HAKOMHUT CO CHEHU(PUKOW HAYYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI I[EJIOCTHOTO
B3[VISIa HA €IWHCTBO NPUPOABI M UEJIOBEKA, SBISETCS OTBETCTBEHHBIM JTallOM B
dbopMHUpPOBaHUY €CTECTBEHHO-HAYYHOW TPAMOTHOCTH 00YyJaIONINXCS;

crocoOCTBYyeT ()OPMHUPOBAHHUIO LIEHHOCTHOIO OTHOWIEHHS K ECTECTBEHHO-HAayYHBIM
3HaHUSIM, K MPUPOJIe, K YEJIOBEKY, BHOCUT CBOM BKJIaJl B JKOJOTMYECKOE OOpa3oBaHUE
00yJaromuXxcs.

JlanHbie HampaBlieHUS B OOyYE€HWU XMMHH O00ECTICUMBAIOTCS CIEIM(PUKON COAepKaAHUS
y4eOHOTO TpeaMeTa, KOTOPBIA SIBISETCS MEJaroruvecKd aJalnTHPOBAHHBIM OTPaKEHUEM
0a30BOI HayKH XUMHUH Ha OMPEICIEHHOM 3Tare €€ pa3BUTHS.



Kypc xumum Ha ypoBHE OCHOBHOTO 0OIer0o 0Opa30BaHMsI OPUEHTUPOBAH HAa OCBOCHHE
00y4JaroUMHCsl CUCTEMbI TIEPBOHAYAIBHBIX MOHSATUM XUMUHU, OCHOB HEOPTaHUUECKON XUMHUU
Y HEKOTOPBIX OTACIbHBIX 3HAUYMMBIX MOHITUN OpPraHUYECKON XUMUHU.

CrpykTypa coAep:kaHusl MPOTpaMMbl MO0 XUMUKU CHOPMUPOBAHA HA OCHOBE CHUCTEMHOIO
noaxoaa k e€ uzyueHuto. Copep:kaHue CKIAABIBACTCS U3 CUCTEMBI MOHATUA O XMMHUUYECKOM
AJIEMEHTE M BEIIECTBE M CHUCTEMbI MOHATUH O XUMHUUYECKON peakuuu. O0e 3TH CUCTEMBI
CTPYKTYPHO OpPraHW30BaHbI MO MPUHIUITY MOCJIEA0BATEIBHOTO Pa3BUTHUSI 3HAHUM HAa OCHOBE
TEOPETUYECKUX MPEACTABICHUM pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

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

— YUEHHS O CTPOCHUHU aTOMa U XUMHUUYECKOU CBSI3U;

— TIpeACTaBICHUN 00 DJIEKTPOIUTUUECKON JUCCOIUAIIMN BEIIECTB B PACTBOPAX.

Teoperuueckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE AMIIUPUYECKH TMOJTYYEHHBIX M
OCMBICJICHHBIX (DAaKTOB, Pa3BUBAIOTCS TOCIJIEIOBATEILHO OT OJIHOTO YPOBHS K JIPyromy,
BBITIOJIHSISL (DYHKIIMU OOBSICHEHUS W MPOTHO3UPOBAHUSI CBOWCTB, CTPOSHUS U BO3MOYKHOCTEH
MIPAKTUYECKOTO MIPUMEHEHHS U TIOJIYYEHHUS U3y4aeMbIX BEIICCTB.

OcBoeHHE MpPOrpamMMbl MO XHMHH CHOCOOCTBYeT (DOPMHUPOBAHHIO TMPEIACTABICHUS O
XUMHUYECKOW COCTABJISIIONICH HAyYHOW KapTHHBI MHUpPAa B JIOTUKE €€ CHCTeMHOM MPUPOJIBI,
IIEHHOCTHOTO OTHOIICHHMS K HAyYHOMY 3HAaHMIO M METOJaM To3HaHWs B Hayke. M3ydeHue
XUMUU TIPOMCXOIUT C TPHUBJICUCHHEM 3HAHUN M3 paHee W3YYEHHBIX YUYEOHBIX MPEIMETOB:
«Oxkpyxaromuit Mup», «buonorus. 5—7 kinacce» u «dusnka. 7 Kiacey.

[Ipy u3yyeHUM XUMUU MPOUCXOAUT (POPMUPOBAHME 3HAHUI OCHOB XHUMHMUYECKOW HAyKH
KaK 00JIaCTH COBPEMEHHOI'O0 €CTECTBO3HAHMS, MPAKTUYECKON NEeATeTbHOCTH YeJIOBEeKa M Kak
OJTHOTO U3 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3agada y4eOHOTrO NpeIMeTa COCTOUT B
(GbopMHUPOBAaHUHU CUCTEMbI XUMUYECKUX 3HAHUM — Ba)KHEUIIUX (PAKTOB, MOHATHH, 3aKOHOB U
TEOPETUUYECKUX TOJIOKEHUH, JOCTYMHBIX 0000IIEHNI MUPOBO33PEHUYECKOTO XapaKTepa, S3bIKa
HAyKH, B IPUOOIICHIH K HAYYHBIM METO/IaM MO3HAHUS MIPH U3YUYCHUU BEIIECTB U XUMUUYECKHUX
peakuuii, B (pOPMUPOBAHMM U PA3BUTUU TO3HABATEIHHBIX YMEHHMH W HMX MPUMEHEHHH B
y4eOHO-TI03HABATEIbHOW W y4€OHO-MCCIIEeIOBATEIbCKON JESTENBHOCTH, OCBOCHHMH TPABUII
0e301acHOro OOpaIeHus ¢ BEIIECTBAMH B TIOBCETHEBHOM KU3HH.

[Ipn u3yueHnHn XWMMHUHM HAa YpPOBHE OCHOBHOTO OOIIETO 0Opa30BaHUS Ba)KHOE 3HAYCHUE
MpUOOpENr TaKue eI, KakK:

— (popMupOBaHHE WHTEIUIEKTYaIbHO PA3BUTON JIMYHOCTH, TOTOBOM K CaMO00OPa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TMPUHATUIO PEUICHUH, CIMOCOOHON amamTupoBaThCS K
OBICTPO MEHSIOIINMCS YCIIOBUSM KU3HH;

— HaIMpaBJIEHHOCTh OOYYEHHsS] Ha CHUCTEMAaTUYECKOE MpUOOIIeHHuE OOydJaromuxcs K
CaMOCTOSITEJIbHOM  TO3HABATEIbHOM  NESATEIbHOCTH, HAyYHBIM METOJaM  [O3HAHUS,
(hOpMHUPYIOIIMM MOTHBAIMIO U PA3BUTHE CIIOCOOHOCTEH K XUMHH,

— o0ecrmedyeHne YCIOBHM, CIIOCOOCTBYIOIIHUX MPUOOPETEHUIO OOYYAIOMUMHUCS OIBITA
pPa3HOOOpa3HON NIEATENIbHOCTH, MO3HAHUS U CaMOIIO3HAHUS, KIIOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIMI), UMEIOIINX YHUBEPCAIbHOE 3HAUYECHUE JIJIS1 PA3JIMYHBIX BUAOB JAESTEIbHOCTH;

— (dopmupoBanue o0meld (PyHKIIMOHATLHOW U €CTECTBEHHO-HAYYHOM TPaMOTHOCTH, B
TOM YHUCJIE YMEHUN OOBSCHSITH U OLIEHUBATH SIBIICHUS OKPYKAIOLIET0 MUPA, UCIIOJIb3YS 3HAHUS



U OMbIT, MOJIYYEHHBbIE MPHU HU3YUYCHUH XUMHH, MPUMEHSATH UX MPU pPEIICHUU MNpoljeM B
[IOBCEHEBHOM XU3HU U TPYAOBOU IEATEIBHOCTH;

— (opmupoBanue y oOydaroUMxcssi TyMAaHHMCTHYECKUX OTHOUIEHUH, MOHUMaHUs
LEHHOCTH XUMHUYECKUX 3HAHUM JIJI1 BBIPAOOTKU SKOJOTUYECKU LIETECOO00PA3HOr0 MOBEACHUS B
OBITY U TPYIOBOM NEATENbHOCTH B IEJIAX COXPAHEHUS CBOETO 3JI0POBbsl M OKpYKaroliel
[IPUPOIAHOMN CpEbI;

— pa3BUTHE MOTHBAaUMM K OOYYEHHMIO, CIOCOOHOCTEM K CaMOKOHTPOIIO U
CaMOBOCIIMTAHHIO Ha OCHOBE YCBOEHHUS OOIIEYETOBEUYECKUX IIEHHOCTEW, TOTOBHOCTU K
OCO3HAHHOMY BBIOOpY TTPO(UJIS U HAMPABICHHOCTH JaJIbHEHUIIIET0 00yUeHHs.

OO611ee yncio 4acoB, OTBEIEHHBIX ISl U3yUYEHUS XMMUU Ha YPOBHE OCHOBHOT'O OOIIIETO
oOpazoBanus, coctaBisieT 136 yacoB: B 8 kinacce — 68 yacoB (2 yaca B Helento), B 9 kiacce —
68 yacoB (2 yaca B HEJICJIIO).



COIAEPKXAHHUE OBYYEHUA

8 KUIACC

IlepBoHayanbHbIE XUMHUYECKUE TOHATHS

[Ipenmer xumuu. Ponp XMMHM B KU3HU 4YEIOBEKa. XMMHUS B CHUCTEME HaykK. Tena u
BemiecTBa. PU3MYECKUE CBOMCTBA BEIIECTB. ArperaTHoe coctosHue BemectB. [lonsTue o
MeTOJlaX Mo3HaHus B XUMuU. YucTeie BemecTBa u cMecu. CriocoObl pa3iesieHus] CMECeH.

ATOMBI W MOJEKYJbl. XUMHYECKHE 3JIEMEHTHl. CHMBOJBI XMMHYECKUX 3SJIEMEHTOB.
IIpocThie U CIIOXKHBIE BENIECTBA. ATOMHO-MOJIEKYJIAPHOE YUCHHE.

Xumunueckas (opmyrna. BaleHTHOCTP aTOMOB XHMHUYECKHUX DJIEMEHTOB. 3aKOH
MOCTOSIHCTBA  cocTaBa BemiecTB. OTHocuTenbHass atomHas Macca. OTHOCHUTENbHAs
MOJIEKYJIgpHasi Macca. MaccoBast J0JIsl XUMUYECKOTO JIEMEHTA B COCAUHECHUH.

KommuectBo BemectBa. Mosib. MonsipHas mMacca. B3auMoOCBSI3b KOJIMYECTBA, MAcCChl U
Yucia CTPYKTYPHBIX €IMHUIL BellecTBa. Pacuérhl mo ¢popMysiaM XUMUUECKUX COCTMHEHUH.

OuU3NYECKUEe U XUMUUYECKHUE SIBJICHUS. XHUMHUYECKas peakiuss U €€ MPU3HAKU. 3aKOH
COXpaHEHMsI MacChl BeEIIECTB. XuUMHUUecKkHe ypaBHeHHs. Kiaccudukamus XUMHUYECKUX
peakiuil (CoeTMHEHUs, Pa3IOKEHHUs, 3aMEeIIeHHsI, OOMEHA).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW TMOCYJI0M, MpaBWIaMu padOThl B JAOOpATOPUU U TIPUEMaAMHU
oOpaiieHust ¢ J1abopaTOpHBIM 000PYIOBAHUEM, U3YYCHUE M ONMHUCAHUE (DU3NUECKUX CBOUCTB
00pa3lioB HEOPraHUYECKUX BEIECTB, HaOmoJaeHne (pusndyeckux (TUIaBlieHUE BOCKA, TasHUE
JbJa, paCTUPAHUE caxapa B CTYIKE, KUTIEHUE U KOHAEHCALUs BOJbl) U XUMHUYECKUX (TOpEHUE
CBEUH, IMPOKaJMBAHUE MEIHOW IPOBOJIOKH, B3aWMOJEHCTBUE Mejla C KHUCJIOTOW) SIBICHUM,
HaOJII0/IEHNE U ONTMCAaHUE TTPU3HAKOB MPOTEKAHUSA XUMUYECKUX peakIuil (pa3ioKeHue caxapa,
B3aUMO/ICHCTBHE CEPHOU KHCJIOTHI C XJOpHIOM Oapus, pasznoxenue ruapokcuaa meaum (1)
IIpY HarpeBaHWH, B3aUMOJCHCTBHE Kele3a ¢ pactBopoM conu menu (11), nzydernue cocoboB
paszeseHusl CMeceil: C IMOMOIIbI0 MarHuTa, (UIBTPOBAHUE, BHIMAPUBAHUE, TUCTUILISIIMS,
xpomaTtorpadus, TPOBEICHHWE OYUCTKU I[IOBAPEHHOW CONM, HAOMIO/IEHHEe U OINUCaHUe
pEe3yJAbTAaTOB MPOBEICHUS ONbITA, WUIIOCTPUPYIOMIETO 3aKOH COXPAHEHHUsS MAacChl, CO3/IaHHE
MoJeTIeld MOJIEKYT (IIapOCTEP>KHEBBIX).

BaxHeiue npeacTaBuTe/Id HEOPraHMYECKUX BelleCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucinopom — 31€MEHT U MPOCTOE BEHIECTBO.
Haxoxxnenue kucinopoga B mpupoae, (U3MUECKHE W XUMHUYECKHE CBOWMCTBA (peakuuu
ropenusi). Oxcuapl. Ilpumenenme kuciopoma. CrmocoObl TOMyYeHUsS KHUCIOpoAa B
1abopaTopuu U MPOMBINIIEHHOCTH. KpyroBopoT kuciopoaa B npupojae. O30H — aljoTpomHas
MOU(DHUKAIIHAS KACITIOPO/IA.

TennoBoil 3p(dexT XUMHUYECKOW peakluuH, TEePMOXUMUUECKUE YpaBHEHHsS, 3K30- U
SHIOTEPMHUYECKHE peakuuu. TOIMIMBO: yroib M MeTaH. 3arpsi3HEHUE BO31yXa, YCUJICHUE
MapHUKOBOTro 3 PekTa, pa3pylieHue 030HOBOIO CJIOS.

Bonmopon — nsnemMeHT u mpocrtoe BemecTBO. Haxoxkaenue Bogopoma B INpUPOJE,
dusznueckre u XUMUIECKUE CBOMCTBA, MPUMEHEHNE, CITOCOOBI momydeHus. KnuciaoTe u comnu.

MosspHblii 00bEM Ta30B. PacuéThl 110 XUMHYECKUM YPaBHEHHUSM.

®usnyeckue cBoMcTBa BoAbl. Boma kak pactBoputens. PactBopel. HacelmieHHble u
HEHACBIIIEHHbIE PAacTBOPHI. PacTBOPMMOCTH BeIlIECTB B BOJE. MaccoBas [0Sl BEIIECTBA B



pactBope. XMMHUYECKHE CBOMCTBA BOABL. OcHOBaHUs. Poib pacTBOPOB B MPUPOAE U B )KU3HU
yeraoBeka. KpyroBopoT Bozbl B mpupoAe. 3arpsi3HEHUE MPUPOAHBIX BoA. OXpaHa U OUYHMCTKA
MPUPOIHBIX BOJ.

Knaccuduxanusa nHeopranmyeckux coenuHeHuit. Okcuawl. Krnaccudukamuss OKCHUIIOB:
cojeoOpasyromue  (OCHOBHBbIE, KHCIOTHblE, am(pOTepHbIE) M  HecoJeoOpasylollue.
Homenkmarypa oxcupgoB. Pu3nueckue U XUMHUYECKUME CBOWCTBAa OKCUIOB. IllomyueHue
OKCHJIOB.

OcHoBanus. Krnaccudukanuss OCHOBaHMU: IMIENIOYM UM HEPACTBOPUMBIE OCHOBAHUS.
Homenxkmarypa ocHoBanui. @U3MYECKME U XUMHUYECKHME CBOMCTBA OCHOBaHWU. llomydeHue
OCHOBAaHHM.

Kucnotel. Knaccudukanus kucinor. Homenknarypa kucior. @usnyeckue U XuMu4ecKue
cBoucTBa KUCIOT. Pan aktuBHoctn metaiuioB H. H. bekerosa. [losnyduenue kucnor.

Conu. Homenknatypa coneil. @usznueckue u XuMHYECKHE CBOMCTBA cotieil. [lonydeHue
COJIEH.

I'eneTnueckas CBsI3b MEXKYy KJIIACCAMHU HEOPTAaHUYECKUX COCMHECHUM.

Xumuueckuit IKcnepumenm:

KaueCTBEHHOE OMPEJICIICHUE COJIEPKAHUS KUCIIOPOJia B BO3AyXe, MOIyUYeHHE, COOUpaHue,
pacrio3HaBaHWE U U3YYCHHE CBOWCTB KHCIJIOPOJIa, HAOJIOICHUE B3aMMOJICHCTBUS BEIIECTB C
KHUCJIOPOJIOM M YCJIOBHSI BOSHUKHOBEHUS U TIPEKpalleHusi ropeHust (1mokapa), 03HaKOMJICHHE C
oOpa3aMu OKCHJOB W ONHUCAHHE HMX CBOMCTB, IMOJy4YeHHE, COOMpaHHWE, paclO3HABAHHE U
U3y4YeHHE CBOKWCTB Bojopoja (TopeHue), B3aummMojaencTBue Bogopoaa ¢ okcumom menu (1)
(BOBMOXHO  HKCIIOJIb30BAaHUE  BUJEOMATEpHANIOB), HaOoJleHHe O00pa3lloB  BEUIECTB
KOJIMYEeCTBOM | MOJb, HCCIEIOBaHHE OCOOCHHOCTEW pPACTBOPEHUS BEIIECTB C Pa3IUYHOU
pPacTBOPUMOCTBIO, MPUTOTOBJIEHHWE PACTBOPOB C  ONPEAEIEHHOM MacCOBOM  JOJIeH
pPacTBOPEHHOTO BEIIECTBA, B3aUMOJICUCTBUE BOJABI C MeTaIaMU (HAaTpUEM M KaJbIIEM)
(BO3MOKHO HCIIOJIB30BAaHUE BHUIEOMATEPHAIOB), HCCIEAOBaHHE OOPa3llOB HEOPTaHMYECKUX
BEIIECTB PA3NIMYHBIX KJIACCOB, HAOIIO/IEHUE U3MEHEHHS OKPacKU MHIAMKATOPOB B PacTBOpax
KUCJIOT U Iesioued, u3ydeHue B3aumMmojencTBus okcuna meau () ¢ pactBopoM cepHoi
KHUCJIOTBI, KHUCJIOT C METaJUlaMH, pEaKUUid HEWTpaIu3aluu, MOJIydeHHUE HEepPaCTBOPUMBIX
OCHOBaHUM, BBITECHEHHWE OJHOTO MeTajla JpyruM M3 pacTBOpa COJIM, PEIICHUE
JKCIIEpPUMEHTAJIBHBIX 3a7a4 110 TeMe «BakHenume Ki1acchl HEOPraHUYECKUX COCTMHEHHI.

IMepuoauueckuii 3akoH u Ilepuognueckass cucrema xumuueckux iemenros . .
Menpaeneena. Ctpoenue aTOMOB. Xumnueckast CBA3b. OKHCITUTEIbHO-
BOCCTAHOBUTEJIbHbIC PEAKIUH

[lepBbie TOMBITKA KIACCHPUKANMKA XHMHUYECKHX »dieMeHToB. [loHaTne o rpymmax
CXOJHBIX 3JIEMEHTOB (IIEJIOYHBIE W ULIEJIOYHO3EMEIbHBIE METaJUIbl, TaJOT€Hbl, WHEPTHHIE
ra3bl). DJIIEMEHTHI, KOTOPbIE 00pa3yrOT aM(PpOTEPHBIE OKCHJIBI M TUPOKCHIBI.

[Tepuonuueckuit 3akoH. Ilepumoguueckas cucrema XuMmMuyeckux »djemeHToB [[. U.
MenneneeBa. Koporkomepuonnas u anmuHHonepuoaHas (opmer [leproamdeckoil cucTembl
xumuuecknx 3nemeHTtoB JI. U. MenneneeBa. Ilepuonbt n rpynmbsl. DU3NUECKH CMBICI
MOPSAIKOBOTO HOMEPA, HOMEPOB MEPUOAA U IPYIIIBI JIEMEHTA.

Crpoenne aromoB. CoctaB artomHbIX szaep. M3oromsl. Onektpossl. CTpoeHue
AJEKTPOHHBIX 000JI04eK aTOMOB mepBbiX 20 XuUMUYECKHX 3ieMeHTOB [lepuoamueckoi



cucteMsl J[. 1. MenaeneeBa. XapakTepucTUKa XUMUYECKOTO 3JIEMEHTA M0 €r0 MOJIOKEHHIO B
ITepnonnueckou cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHMS PaJlyCca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAIUTNYECKHUX
Y HEMETAJUIMYECKUX CBOMCTB MO IPYIIIAM U MEPHUOJIAM.

3nauenue Ilepumonmnueckoro 3akoHa U Ilepponnyeckodl CUCTEMBI XMMHUYECKHUX
3JIEMEHTOB U1 Pa3BUTUA HayKu U NpakTUKU. [[. 1. Mennenees — y4€HbIi U rpak JaHVH.

Xumuueckas  cBs3b.  KoBajieHTHass ~ (MOJsipHas W HEMOJISIpHAsl)  CBS3b.
DIEKTPOOTPULATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. lOHHAs CBA3b.

Crenenp okucieHus. OKUCIUTEIBHO-BOCCTAHOBUTENbHBIE peakuuu. IIpoueccel
OKHUCJIEHUS W BOCCTaHOBJIEHUSA. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuit IKCnepumenm:

u3ydyeHre oOpaslioB BEIIECTB METAJUIOB M HEMETAJJIOB, B3aMMOJIEUCTBHE THIPOKCHIA
MHKa C pacTBOPaMHU KHCJIOT U IIEJIOYEH, MPOBEIECHHUE OIBITOB, MWILTFOCTPUPYIOIIMNX TPUMEPHI
OKHUCJIMTENbHO-BOCCTAHOBUTEIIbHBIX PEAKIINI (TOpEeHre, Peakuu pa3iokKeHUs, COCAUHEHUS).

Mescnpeomemmoie ceasu

Peanuzaius MeXnpeIMETHBIX CBSI3€H MPU M3yYEHUN XUMHUHU B 8 KJIACCE OCYIIECTBIISIETCS
yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TIOHATHUN, TaK W TOHSATHMH,
SIBJISIFOIUXCS CUCTEMHBIMU JIJI51 OTJEIBbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO 1IUKJIA.

OO6mue ecTecTBEHHO-HAYYHBIC TOHSTHUS: HAy4dHbIA (akT, rumore3a, TEOpHsl, 3aKOH,
aHanu3, CHUHTE3, Kiaccuukanusi, TMEePUOJAUYHOCTh,  HAONIOJCHHE,  HKCIIEPUMEHT,
MOJENNPOBAHNE, U3MEPEHHE, MOJIEIIb, SIBICHUE.

@usnka: MaTepusi, aTroM, DOJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIHJ, HW30TOIIbI,
PaANOaKTUBHOCTh, MOJIEKYJA, SJICKTPUUECKUN 3apsi, BEIIECTBO, TeJI0, 00BEM, arperaTHoOe
COCTOSIHME BEIleCTBa, T'a3, (U3NUYECKUE BEIIUYUHBI, €AMHUIIBI U3MEPEHUS, KOCMOC, TIJIaHETHI,
3BE3161, CoJHIIE.

buonorus: dorocunTes, npixanue, onocdepa.

I'eorpadms: armocdepa, ruapochepa, MUHEpadbl, TOPHBIE TIOPOJBI, IIOJIC3HBIC
UCKOIIa€MbI€, TOILJIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo 1 XUMHYeCKasi peaKuus

Ilepuonnuecknit 3akoH. llepuognueckas cucrema xumumyeckux snemeHtoB J[. W
MenpneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHH CBONCTB XUMHUYECKHX
3JIEMEHTOB MEPBBIX TPEX MEPUOAOB, Kajvsl, KaJbLUUsI U UX COCIMHEHUN B COOTBETCTBHUH C
IIOJIO’KEHHUEM JJIEMEHTOB B [leproanyeckoil cuCTeMe U CTPOCHUEM UX aTOMOB.

CrpoeHue BeliecTBa: BHUAbI XMMHUYECKOW CBSI3M. THUIBI KPUCTAINIMYECKUX PELIETOK,
3aBUCUMOCTh CBOWCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKON PEIIETKHM M BHAA XUMHYECKOU
CBSI3U.

Knaccudpukanusa 1 HOMEHKJIATypa HEOPraHUYECKUX BEHIECTB. XHMMHUYECKHE CBONCTBA
BEIIECTB, OTHOCSIIMXCSA K PA3JIMYHBIM KJIACCAM HEOPTaHWYECKUX COCAWHEHUMN, T€HETUYECKas
CBSI3b HEOPTAHUYECKUX BEIIECTB.

Knaccudukanusa XuMUUYeCKUX Peakivil Mo pa3iudHbIM MpPU3HAKaM (TI0 YUCITY U COCTaBYy
YYACTBYIOIIUX B PEaKIUU BEIIECTB, MO TEIIOBOMY 3((eKTy, MO H3MEHEHUIO CTeleHEeu



OKHCJICHUSI XUMUYECKUX DJIEMEHTOB, MO OOPAaTUMOCTH, MO YYaCTHIO KaTajiu3aTopa). DK30- U
SHJOTEPMHUYECKHUE PEAKIINN, TEPMOXUMUYECKUE YPABHECHMUS.

[lonsiTue 0 ckopocTu XUMHUYECKOW peakiuu. [loHsTne 00 0OpaTUMBIX U HEOOPATHUMBIX
XUMHAYECKHX peakiusax. [IoHsATHE O TOMOTreHHBIX M TETEPOreHHBIX peakuusax. [loHsTue o
katanuse. [loHsTne o XumuyeckoM paBHOBecHU. DaKTOPHI, BIUAIONIME HAa CKOPOCTh
XUMHUYECKOW PEAKIINU U MOJO0KEHUE XUMUUECKOTO PABHOBECHS.

OKHUCIUTENHHO-BOCCTAHOBUTENIbHBIE PEAKIIUHU, AJICKTPOHHBIM OallaHC OKHUCIUTEIhHO-
BOCCTaHOBHUTENBHOU peakuuu. COCTaBICHUE YPAaBHEHUN OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCIOJIb30BAaHUEM METO/1a AJIEKTPOHHOIO OanaHca.

Teopust HNEKTPOIUTUUECKON TUCCOIUALIMU. DIICKTPOJIUTHI U HEAJIEKTPOIUTHI. KaTnoHsl,
AHUOHbI. MEXaHU3M JHMCCOLMAIIMU BEIIECTB C PA3JIMYHBIMU BHUJIAMU XUMHUYECKOU CBA3U.
Crenens auccormanuu. CUIbHBIE U CIa0bIe JIEKTPOTUTHI.

Peakiiuu nonHoro oomeHa. Y ciaoBUs MPOTEKaHUSI PeaKlMii HOHHOTO OOMEHa, TOJIHbIEC U
COKpaIllEHHbIE UOHHBIE ypaBHEHUS peakiuil. CBOWCTBA KUCIOT, OCHOBAHUM U COJIE B CBETE
peACTaBICHUNA 00 AJICKTPOJUTHUECKON aucconuanuu. KauyecTBEeHHBIE pPEaKIMU Ha HWOHBI.
[TonsTHE O TUAPOIU3E COJIEM.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJICJISIMUA KPUCTAINIMYECKUX PEHIETOK HEOPraHMYECKHUX BEIIECTB —
METaJUIOB M HeMeTauioB (Tpadura W anmasa), CIOXKHBIX BEIIECTB (XJIOpUaa HATPHs),
UCCIIeIOBaHUE 3aBUCUMOCTH CKOPOCTH XUMHMYECKOW pEakIMu OT BO3JCUCTBUS Pa3IMYHBIX
(bakTOpOB, UCCIIEI0BAHKE YIIEKTPONPOBOJTHOCTH PACTBOPOB BEILIECTB, MPOIECCa TUCCOIUAIITN
KUCTIOT, Iefioueid W coiyied (BO3MOXKHO HCIIOJIb30BAaHUE BHUJIEO MaTepUajoB), MPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX MPU3HAKH MPOTEKAHUSI PeaKuii HOHHOro oOMeHa (oOpa3zoBaHue
ocaJika, BBIJEJICHUE Ta3a, 0Opa30BaHHME BOJbI), OMNBITOB, HWLIIOCTPUPYIOMIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMi (TOPEHHE, PEAKLINN PA3JI0OKEHHUS, COCTUHEHU),
pacro3HaBaHWE HEOPraHMYECKHX BEIIECTB C IOMOILIBID Kauye€CTBEHHBIX PEAKIMi Ha HWOHBI,
pelIeHne SKCIEPUMEHTAIBHBIX 3a1a4.

HeMmeTa/ibl U MX COeIMHEHUS

OO6mast xapakTtepucTuka rajgoreHoB. OCOOEHHOCTHM CTPOCHHUS aTOMOB, XapaKTEPHbBIC
crenieHn okuciieHus. CTpoeHue W (PU3NYECKHE CBOWCTBA MPOCTHIX BEIIECTB — TaJOT€HOB.
XHUMHUYECKHE CBOMCTBA Ha MpUMepe Xjopa (B3aMMOJACICTBHE C METallaMH, HEMETaJlJIaMH,
menoyamu).  XsopoBojgopon. CosisiHass KHCIOTa, XHMHYECKHE CBOWMCTBa, MOJy4YEHHE,
npuMeHeHne. JlercTBue Xiopa W XJIOPOBOAOpPOAA HA OpraHW3M 4YejaoBeKa. BakHenine
XJIOPUJIBI U KX HAXOXKJICHUE B IPUPOJIE.

O6mass xapakrepuctuka snemMeHToB VIA-rpynmbl. OcoOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne U (pU3NYecKrue CBOMCTBA MPOCTHIX BEIIECTB —
KHCIIOpOJa U Cepbl. AJUIOTPOITHBIE MOAU(DUKAIIMHA KUCIOPOIa U Cepbl. XUMHUYECKHE CBOMCTBA
cepol. CepoBofopo, CTpoeHHUE, (pU3MYecKne M XUMHUYEeCKHue cBoucTBa. OKCHIBI CEphl Kak
MPEACTABUTENN KUCIOTHBIX OKCUAOB. CepHasi KUCIIOTa, PU3NUECKUE U XUMUYECKHE CBOMCTBA
(oObmme kak TpenCcTaBUTENsl Kiacca KHUCIOT W crenuduueckune). XUMHUYECKHUE DPEaKInH,
JeKaIKue B OCHOBE MPOMBIIUICHHOTO CIOoco0a MOMy4YeHHs CepHOW KHUCIOTHL. [IpuMeHneHme
cepHoil kucinotbl. ColM CEepHOM KHUCIOThI, KauyeCTBEHHAas peakuuss Ha Cyib(daT-uoH.
Haxoxnaenue cepbl u €€ COeNMHEHUN B MpHUpOJe. XMMHUYECKOE 3arpsA3HECHUE OKPYKAKOLIEH



Cpelbl COCAMHEHUSIMHU Cepbl (KUCIOTHBIE MAOXIW, 3arps3HEHUE BO3AyXa M BOJOEMOB),
CIOCOOBI €0 MPEJOTBPALLECHUS.

OO6mast xapaktepuctuka 3ieMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTENEHU OKHUCIECHUS. A30T, pacnpocTpaHEHUE B NpHUpojae, (U3HUECKUE U
xuMuueckue cBoiictBa. KpyroBopor aszora B npupoae. AMMHAK, €ro (PU3NYECKHE U
XUMHYECKUE CBOMCTBA, MojydyeHue MU mnpumenenue. Conu aMMOHUS, UX (QU3HUECKHE U
XUMHYECKUE CBOMCTBA, nmpuMeHeHue. KauecTBeHHass peakuusi Ha MOHbI aMMOHHUA. A30THas
KHCIIOTa, €€ MOoJlyueHHe, (PU3nYecKue U XUMHUYECKHe CBOMCTBA (0OIIME KaK MpeICTaBUTENS
KJjlacca KUCIIOT U cnenuduyeckue). Mcnonb3oBaHue HUTPATOB U COJIEM aMMOHMSI B KayecCTBE
MUHEPAIbHBIX yI00peHuid. XUMHUECKOe 3arpsi3HEHUE OKPYKarolIlel cpellbl COeTMHEHUSIMU
azota (KUCJIOTHbIE JOXAM, 3arps3HEeHUE BO3JayXa, NOuYBbl W BOoAoéMOB). Docdop,
aloTponHeie  Moaudukauuu (Qocdopa, Quszmyeckue u xumuyeckue cBoiicTBa. Okcun
docdhopa (V) u dochopnas kucinora, puznueckue U XUMHUYECKHUE CBOMCTBA, IMOJyYCHHE.
Hcnonb3oBanue ¢pochaToB B KaueCTBE MUHEPATIBLHBIX yI0OPEHUI.

O6mas xapakrepuctuka snemMeHToB |VA-rpynmnbl. OcoOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTepHbIE CTEMEHU OKHUCIEHUS. YTIEPOJ, aNIOTPONHbIE MOAU(UKAIIMU, PACTIPOCTPAHEHUE
B Ipupoje, (pu3nMuecKkue U XMMUYECKHE CBOMcTBa. AncopOuusa. KpyroBopor yrieponga B
npupoae. OKcuasl yriepoja, ux GU3NUYEeCKue U XMMUYECKUE CBOMCTBA, NEHCTBUE HA JKUBbHIC
OpraHu3Mbl, MOJTYYEHUE U MPUMEHEHUE. DKOJIOTrHYecKrue MpoOsieMbl, CBI3aHHBIE C OKCHJIOM
yraepoaa (1V), runoresa rino6anbHOro NOTEMJICHUS KIIMMaTa, TAapHUKOBBIN 3 dekT. YronpHas
KHACTIOTa U €€ coyM, UX (U3MYECKHE W XUMHUYECKHME CBOWCTBA, MOJy4YEHUE U MPUMEHEHHE.
KauectBeHHas peakuus Ha kapOoHaT-uoHBL. Mcnonb3oBaHue kapOOHATOB B OBITY, MEIUIIMHE,
IPOMBIIIJIEHHOCTH M CEJIbCKOM XO35HUCTBE.

[lepBoHauanbHble TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCNMHEHMSIX Yriiepoia
(MeTaH, 9TaH, JTHJEH, AaleTWIEH, STaHOJ, TJIMIEPUH, YKCycHas Kkuciora). [lpupoanbie
UCTOYHUKH YTJIEBOJIOPOAOB (Yroliib, MPUPOJHBIA Ta3, HEPTh), MPOAYKTHI UX TEpepabOTKU
(OeH3uH), WX poJib B OBITY W TNPOMBINUIEHHOCTH. [loHATHE O OWONOTMYECKH Ba)KHBIX
BEIIECTBAX: JKMpax, Oenkax, yriaeBojax — M HMX POJHM B >KM3HHM 4eloBeKa. MarepuaiabHOE
€AMHCTBO OPraHUYECKUX U HEOPTAaHUYECKUX COCTUHEHUH.

Kpemnuii, ero ¢wusnueckue M XHMHYECKHE CBOMCTBA, IOJYUCHHWE W TPUMCHCHHE.
Coenunenust kpemuusi B mpupojae. OOmme mnpencraBieHusi o0 oxcuae kpemuus (1V) u
KpeMHHeBOM kuciaore. CHUIMKAThl, UX HCIOJb30BaHUE B OBITY, B MPOMBIIIJICHHOCTH.
Baxneiliine crpouTenbHbIE MaTepualbl: KepaMUKa, CTEKJIO, LIEMEHT, OETOH, Kene300€TOH.
[Ipo6eMbl 6e30MaCHOTO MCIIOIB30BAHUS CTPOUTENBHBIX MAaTEPUAJIOB B TOBCEIHEBHOMN KU3HHU.

Xumuueckuit IKCnepumMenm:

U3y4eHHe 00pa3lioB HEOPraHUYECKUX BEUIECTB, CBOWCTB COJITHOM KUCIJIOTHI, IPOBEIECHUE
KayeCTBEHHBIX PEaKIMii Ha XJIOPUA-UOHBI U HAOIIOACHUE MPU3HAKOB X NMPOTEKAHUS, OIBITHI,
oTpaxarouiue pU3NYecKne U XMMUYECKHE CBOMCTBA TAJIOTEHOB U UX COEJUHEHUN (BO3MOXKHO
HCIIOJIb30BaHUE BUAEOMATEPUAIOB), O3HAKOMIIEHHE C 00pa3laMH XJOpPUIOB (rajJoreHUa0B),
O3HaKOMJIEHHME ¢ oOpa3uaMH cepbl M €€ COCAMHEHUSIMU (BO3MOYXKHO HCIIOJIb30BaHUE
BHUJIEOMATEpUATIOB), HaOJIOJIeHHe Tpolecca OOyriiMBaHUA caxapa TMOJ JeHCTBHEM
KOHIICHTPUPOBAHHOM CEpHOM KHCJIOTHI, HM3yYeHHUE XUMHUYECKHX CBOMCTB pa30aBlIEHHOU
CEpPHOM KHCIJIOTBI, IMPOBEACHUE KAaYECTBEHHON pEakUuu Ha Cyab(paT-uOH M HAOJIOIECHHE



Mpu3HaKa €€ MPOTEKaHUs, 03HaKOMJICHUE ¢ (DU3NYECKUMU CBOMCTBaAMU a3o0Ta, Gocdopa u ux
coeMHEHUN (BO3MOXKHO HCIIOJB30BaHUE BHJICOMATEPHUANIOB), 0Opa3laMu a30THBIX H
dbochopHbIX yaoOpeHuid, MoNydyeHHe, COOUpaHUe, paClO3HABAHWE U H3YUYCHHE CBOMNCTB
aMMHaKa, MPOBEJICHUE KaueCTBEHHBIX peakiuii Ha MOH aMMOHUS U (ocdaT-uoH U U3yudeHue
IIPU3HAKOB HX IIPOTEKaHUs, B3aUMOJECUCTBUE KOHLIECHTPUPOBAHHOM a30THOM KHCIOTBI C
MeJIbl0 (BO3MOKHO MCTIOJIb30BAHUE BUIEOMATEPUAITIOB), U3YUCHHUE MOJICNICH KPUCTATIITNYECKUX
peméTok anMaza, rpadura, QyIepeHa, O3HAKOMJIEHHE ¢ TPOLECCOM  afcopOLuu
PacCTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM IPOTUBOrasa, IOJYYCHHUE,
coOupaHue, pacro3HABaHUE W U3YYEHHUE CBOMCTB VYIJIEKUCIOrO Tas3a, IMPOBEICHUE
KaueCTBEHHBIX pEaKlWii Ha KapOOHAT ¥ CUJIUKAT-UOHBI W M3YYCHUE TMPU3HAKOB HX
NPOTEKAHUS, O3HAKOMJIEHUE C TMPOAYKIMEH CHUIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE
AKCIIEPUMEHTAIbHBIX 3314 10 TeMe «BakHelne HEMETAITbl U UX COSIUHEHUS.

MeTta/uibl M UX COCAMHEHUS

OO6miasi XapakTepUCTHKAa XHUMHUYECKHX DJJIEMEHTOB — METaUIOB HAa OCHOBaHUU WX
nonoxxkeHuss B Ilepuoauueckoid cucreme xumuueckux snemeHtoB JI. M. MenpaeneeBa u
cTpoeHus aromoB. CTpoeHue MeTauioB. Meramnuueckas CBA3b W MeTajuIMdecKas
KPUCTAJUIMYECKAsl PEIIETKA. DIEKTPOXUMUUECKUMN Pl HAMPSIAKEHU MeTauioB. PU3NYECKUE U
XUMHUYECKHEe CBOMCTBa MeTauioB. OOmme crocoObl moiaydeHuss MmeramioB. [lonstue o
KOPPO3UH METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT Koppo3uu. CruiaBel (CTajib, YyryH,
JIOpATIOMUHUN, OPOH3a) U UX MPUMEHEHUE B OBITY U IPOMBIIIJICHHOCTH.

[lemouHble MeTauIbl: MOJIOXKEHHUE B lleprnonnueckoil cucteMe XMMHUYECKUX AJIEMEHTOB
JI. 1. MeHnneneeBa, CTpOEHHE WX aTOMOB, HaXOXAEHUE B mpupoje. Puznueckue u
XUMHYECKHE CBOWCTBa (Ha mpuMepe HaTpus W Kaius). OKCHABl M THAPOKCUIBI HATPUA U
kanud. [[puMeHeHne meaouYHbIX METAJIOB U UX COCTMHEHUI.

[IlenoyHo3eMeNbHBIE METAJUIBI MArHUKA W KaJdbLMK: T0J0KeHue B llepuomnueckon
cucteMe xuMudeckux sneMmeHToB J[. M. MeHneneeBa, CTpO€HUE UX aTOMOB, HaXOXKICHHUE B
npupojie. PU3NYECKUE U XUMAYECKUE CBOWCTBA MarHus W Kajblusa. BaxHenmne coeTMHEHNS
KanbIus (OKCUI, TUAPOKCH, cONH). JKECTKOCTH BOJIBI U CLIOCOOBI €€ YCTPAHECHHUS.

AnroMuHui: mnosiokeHue B Ilepuonnueckoid cucreme xumMuueckux snemeHto JI. U.
MeHneneeBa, CTpOEHUE aToma, HaxoxkjaeHue B mnpupoge. Duznueckue M XUMHUUECKHUE
CBOICTBA amfOMUHUSA. AMDOTEpHBIE CBOWCTBA OKCHUIA U TUAPOKCH/IA ATFOMUHUA.

Kenezo: nonoxenne B Ilepumoamyeckoi cucreme xuMmudyeckux nsiemeHtoB JI. U.
MenzaeneeBa, CTpOCHHME aToOMa, HaxOxJAeHHEe B npupone. Dusznueckne M XUMUUYECKHUE
cBoicTBa »xene3a. Okcuabl, rugpokcuasl U conu xenesza (II) u xemeza (III), ux cocras,
CBOWCTBA U MOJIy4YECHUE.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE ¢ OO0pa3llaMu METaJUIOB W CIUIABOB, WX (DM3WYECKUMHU CBOMCTBAMH,
M3YUYEHUE PE3YIbTATOB KOPPO3UU METAIOB (BO3MOKHO HMCIOJIb30BAaHUE BHUAEOMATEPHUAIOB),
OCOOCHHOCTEM B3aMMOJEHUCTBUS OKCHUJA KalbliMsl M HAaTpus C BOAOM (BO3MOXHO
WCIIOJIb30BaHUE BHUACOMATEPHUANIOB), MCCJIEIOBAHUE CBOMCTB JKECTKOM BOJBI, IMpolecca
TOPEHHUsI ’Kelie3a B KHUCIOpOoJAe (BO3MOXKHO HMCIOJIb30BAHHE BHUIECOMATEPUATIOB), MPU3HAKOB
MPOTEKAHMS KAYECTBEHHBIX PEaKIMil HA MOHBI: MArHUSI, KaJIblKs, alllOMUHUSA, [IMHKA, >Kee3a
(IT) u xeneza (I1I), menu (II), HaOmroeHNe U oNMHCaHUE MPOLIECCOB OKPAIIMBAHUS IJIAMEHU



MOHAMU HATpuUs, Kaluid W Kalblus (BO3MOXHO HCHOJb30BAHUE BHJICOMATEPHUAIIOB),
uccienoBaHue aM(QOTEpHBIX CBOMCTB THAPOKCHU/IA ATIOMUHUS M THAPOKCUIA I[IMHKA, PEIICHUE
AKCIIEPUMEHTAJIBHBIX 3a/1a4 10 TeMe «BakHeHe MeTauibl U UX COCAUHEHUS».

XuMHus M OKpy:KamLas cpeaa

BemectBa u Marepuanbl B TOBCEHEBHOM KM3HM YEIOBEKa. be3omacHOe uCnoib30BaHue
BEILIECTB M XUMUUYECKUX peakuuii B ObITy. llepBas moMomip mpu XMMHYECKHUX OXKOrax u
OTPABJICHUSIX.

XUMHYECKOe  3arpsi3HEHUE  OKpyXaroliedl  cpeasl  (mpeaesibHas — JIOMycTHUMAast
KOHIIeHTpaius Beiects, Aanee — [1JIK). Poib xuMun B pelieHnu 3K0JI0TUUECKUX MPOoOIeM.

Xumuueckuit IKCnepumenm:

u3ydeHre 00pa3lioB MaTepUalioB (CTEKIJIO, CIUIaBbl METAJLJIOB, MOJTMMEPHBIC MaTEPHAIIBI).

Meosicnpeomemmuoie ceasu

Peanuzaius MexXnpeIMEeTHBIX CBSI3€H MPU M3YYEHUN XUMHUHU B 9 KJIacCe OCYIIECTBIISIETCS
yepe3 MHCIOJIb30BAaHME KaK OOIMX €CTECTBEHHO-HAYYHBIX TOHSATHUN, TaK U TOHSATHUH,
SIBJISIFOIIUXCS CUCTEMHBIMU JIJI51 OTJEIBbHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOT'O 1IUKJIA.

OO0mue ecTecTBEHHO-HAYYHBIC TOHSTHSA: HAy4HbIA (akT, TUMOTE3a, 3aKOH, TEOpHS,
aHajau3, CHUHTE3, Kiaccuukamus, NEPUOJUYHOCTh,  HAONIOJCHUE,  DKCIICPUMEHT,
MOJICIMPOBAHKUE, W3MEpPEHUEe, MOJIeNb, SIBJICHUE, TMApHUKOBBIA d(]dekT, TexHoIorus,
MaTepUaIbl.

®dusuKa: marepus, aroM, OJJIEKTPOH, NPOTOH, HEWTPOH, HOH, HYKIUJI, H30TOIIbI,
PaIHOAaKTUBHOCTb, MOJICKYJIA, JJIEKTPUUECKUM 3apsii, NPOBOJHUKH, IOJYIIPOBOJHUKH,
TURJIEKTPUKH, (OTOIIEMEHT, BEIIECTBO, TEJO, 00BEM, arperaTHoe COCTOSIHUE BEIEeCTBa, ras,
pacTBOp, PACTBOPUMOCTH, KpHUCTAUIMYECKas peHIETKa, CIUIaBbl, (PU3MYECKHUE BEIUYUHBI,
€IUHULIBI U3BMEPEHUS, KOCMHUYECKOE TPOCTPAHCTBO, IUIAHETHI, 3BE3 b1, CONHIIE.

buonorusi: gorocunTes, npixanue, Ouocdepa, IKOCUCTEMA, MUHEPAIbHBIE YIOOpEHUS,
MHKPOIJIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIIbHBIE BEIIECTBA.

['eorpadms: armocdepa, ruapocdepa, MHHEpAIb, TOPHBIE IOPOJBI, IOJIE3HBIE
MCKOIIa€MbI€, TOILUIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE pe3ynbTaThl OCBOEHHUS MPOTrpaMMbl OCHOBHOTO oOOIIEro 00pa3oBaHUS
JOCTUTAIOTCA B XOJIe 00y4YEeHHsI XUMHUH B €AMHCTBE YU4€OHOM M BOCIIUTATENbHOMN JAEATENbHOCTH
B COOTBETCTBUHM C TPAAULUOHHBIMU POCCUWCKUMH COLMOKYJIBTYPHBIMH M JyXOBHO-
HPaBCTBEHHBIMU LIECHHOCTSMHU, IPUHITHIMUA B OOIIECTBE NMpPaBUJIaMU U HOPMaMH MOBEICHUS U
CIOCOOCTBYIOT IIpOLIecCaM CaMOMO3HAHUS, CAaMOPa3BUTHS U COLMANTM3ALUN 00YyYatOIIXCS.

JIMYHOCTHBIE PE3yNbTAaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOLIUMXCS PYKOBOACTBOBATHCS
CUCTEMOI MO3UTHBHBIX IEHHOCTHBIX OPUEHTALMI U PACIIMPEHUE OIbITA ACATEIBHOCTU Ha €€
OCHOBE, B TOM YHCJIE B YaCTH:

1)maTpuoTH4YeCKOro BOCIMTAHUA:

LHEHHOCTHOTO OTHOLIEHUS K OTEYECTBEHHOMY KYJIBbTYPHOMY, HCTOPUYECKOMY H
HAay4YHOMY HACJIEIUIO, NTOHUMAHMS 3HAYECHHUS XMMHUYECKOW HAYKHM B JKU3HU COBPEMEHHOTO
oO011ecTBa, CHOCOOHOCTH BIIAJIETh TOCTOBEPHOU MH(MOpPMAIER O MEePeAOBbIX JTOCTHKEHHUIX U
OTKPBITUSIX MUPOBOM M OTE€UYECTBEHHOW XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00
yCTpPOICTBE MUpa U OOIIECTBA;

2)rpaxaaHCcKOro BOCIUTAHUS:

IOPEACTABICHUS O COLUMAIBHBIX HOpPMax M NpaBUJIaX MEXIMYHOCTHBIX OTHOIICHUN B
KOJUIEKTHBE, =~ KOMMYHUKATHUBHOW  KOMIETEHTHOCTH B  OOIIECTBEHHO  IOJIE3HOM,
y4eOHOMCCIIEIOBATENBCKOM, TBOPUECKOM W JAPYTrUX BHAAX JESITEIbHOCTH, TOTOBHOCTH K
pa3HoOOpa3HON COBMECTHOW JAESTENBHOCTH TMPU BBHIMOJHEHUH YYEOHBIX, MO3HABATEIHHBIX
3aJ1ay, BBIMOJIHEHUN XUMHUECKHX SKCIIEPUMEHTOB, CO3JJaHUU YU4E€OHBIX MTPOEKTOB, CTPEMIICHUS
K B3aMMOINOHHMMAHHMIO M B3aUMOIIOMOIIM B TpOIECCe H3TOH Y4eOHOW JesATeIbHOCTH,
FOTOBHOCTH OLICHUBAaTh CBOE IOBEACHUE W IIOCTYNKH CBOMX TOBApUINEH C MO3UIUU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIIKOB;

3)IIeHHOCTH HAYYHOT 0 MO3HAHUS

MUPOBO33pPEHUYECKUE MPEACTABICHHUSA O BEIIECTBE M  XUMUYECKOM  peakiuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHUSl HAYKHM U COCTABIISIOLIME OCHOBY IS
NOHMMaHUsl CYIIHOCTM HAy4yHOM KapTUHbl MHpa, TNPEACTaBlIeHUs 00 OCHOBHBIX
3aKOHOMEPHOCTAX Pa3BUTHUSA IPUPOBI, B3AUMOCBS34X YEIIOBEKAa ¢ IPUPOAHOMN CPeNoM, O PO
XVMUH B [IO3HAHNUH 3TUX 3aKOHOMEPHOCTEN;

II03HABATEIbHBIC MOTHBBI, HAIPABJICHHBIE HA IOJYYEHUE HOBBIX 3HAHUM II0 XUMWH,
HeoOXoAuMbIe Al OOBSCHEHHUs HaOII0aeMbIX MPOIECCOB W SBJICHUH, MO3HABATENbHOM,
MH(POPMAIIMOHHON U YWUTATENbCKOW KYyJIbTYphl, B TOM 4YHCIIE HAaBBIKOB CaMOCTOSITEIbHOMN
paboThl ¢ y4eOHBIMM TEKCTaMH, CIPAaBOYHOM JUTEPATypoOd, AOCTYHMHBIMH TEXHUYECKUMU
cpelcTBaMH MH(POPMALIMOHHBIX TEXHOIOTUIL;

MHTEpeC K OOYUYCHMIO U TMO3HAHHUIO, JTIOO03HATEIBHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
camM000pa30BaHUIO, IPOCKTHOM M MCCIIEI0BATENbCKON NEATEIHHOCTH, K OCO3HAHHOMY BBIOOPY
HaIIPaBJICHHOCTH U YPOBHS 00y4YEHUs B JajbHEMIIEM;

4)(popMUPOBAHUA KYJbTYPbI 310POBbS:

OCO3HAaHME LIEHHOCTH >XU3HHM, OTBETCTBEHHOI'O OTHOILIEHHS K CBOEMY 310pPOBBIO,
YCTAaHOBKM Ha 3JI0pPOBBI 00pa3 »U3HHU, OCO3HAHUE IOCJIEACTBUI W HENPUATUE BPEIHBIX



MPUBBIYEK (YHNOTPEOIEHUS AIKOroJisl, HAPKOTUKOB, KYpeHUs), HEOOXOJUMOCTH COOJIOAEHUS
npaBuyl 0€30MaCHOCTU MPU OOpPAIEHUU C XMMUYECKHMMH BEIIECTBAaMU B OBITY U peallbHOU
KU3HU;

5)TpyaoBOro BOCIMTAHMS:

MHTEPEC K MPAKTUYECKOMY M3YUYEHUIO Mpodeccuil u Tpyaa pa3iuuHOro poja, YBaKEHUE
K Tpyly U pe3yibTaTaMm TPYAOBOW JEATEIbHOCTH, B TOM YHCJIE Ha OCHOBE MPUMEHEHUS
MpPEIMETHBIX 3HAHUM 10 XWUMHUH, OCO3HAHHBIA BHIOOP WHAMBUAYAIBHOH TpPAaeKTOPUU
MPOJOJDKEHUsI 00pa30BaHUsl C YYETOM JIMYHOCTHBIX MHTEPECOB M CIOCOOHOCTH K XHWMHH,
OOLIECTBEHHBIX UHTEPECOB U NMOTPEOHOCTEH, ycnemHol npodecCuOHANBHON AESTENBbHOCTH U
pa3BUTHs HEOOXOJUMBIX YMEHUM, TOTOBHOCTb aJIalITUPOBATHCS B MPO(PECCHOHATBLHOM Cpelie;

6)3K0J10TUYeCKOr0 BOCTIUTAHMS:

HKOJIOTMYECKH 1€IeCO00pa3HOe OTHOIIEHUE K MPUPOJIe KaK UCTOYHUKY JKU3HHU Ha 3emiie,
OCHOBE €€ CyIlIeCTBOBAaHMS, TOHUMaHHUE LIEHHOCTU 3[J0POBOT0 M 0e30macHOro oopasza >KU3HHU,
OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY (DHU3UYECKOMY U TCUXUYECKOMY 3/10POBBIO,
OCO3HAHHME IIEHHOCTU COOJIIOJICHHs TMpaBWil 0OE€30MacHOr0 TMOBEACHHUS Mpu padore ¢
BEIIECTBAMU, a TAKKE B CUTYAILUSIX, YTPOXKAIOIINX 3/I0POBBIO U )KU3HU JIIOJIEH;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUS, TOJydaeMble MPU W3YYCHUU XUMHH, JUISl pElIeHHS
3a/lay, CBS3aHHBIX C OKpYXKaloUled NPUPOAHONW CpEeAOW, JUIsl TOBBIIICHUS YPOBHS
HKOJIOTHYECKON KyJNbTYphl, OCO3HAHUS TJI00aJBHOTO XapaKTepa SKOJOTHYECKUX MPoOJIeM u
nyTed WX pEeHIeHUs] MOCPEICTBOM METOJO0B XHMHH, KOJOTMYECKOrO MBIIUICHUS, YMEHHS
PYKOBOJCTBOBAThCS UM B IIO3HABATEIbHOM, KOMMYHUKAaTUBHON U COLMAIbHOMN MPAKTUKE.

METAINIPEAMETHBIE PE3YJIBTATbBI

B cocraBe MeTrampeaMeTHBIX pe3yJbTaTOB BBIAEISAIOT 3HAYMMBbIE IJIs1 (OPMUPOBAHUSA
MHUPOBO33pEHUS 00IIeHAyYHbIE MTOHATHUS (3aKOH, TEOpUs, IPUHIIMII, TUIIOTE3a, (PAKT, CUCTEMA,
OpoIecC, SKCIEPUMEHT U JApPYroe.), KOTOpbIE MCIONb3YIOTCSI B €CTECTBEHHO-HAYYHBIX
y4eOHBIX IpeIMeTax U IMO3BOJSIOT Ha OCHOBE 3HAaHUM W3 3THX NpeaMeToB (OpMUPOBATH
HpEeCTaBJIEHUE O LEJIOCTHOW HAy4YHOM KapTHHE MHpa, U YHUBEpCaJIbHbIC yUeOHbIE NEHCTBUS
(mo3HaBaTeNbHBIE,  KOMMYHUKAaTHBHBIE,  PEryJATHBHBIE),  KOTOpble  0OOECIEeYMBAIOT
(opMupoOBaHHE TOTOBHOCTM K CaMOCTOSITEIbHOMY IIJITAHUPOBAHUIO U  OCYILIECTBICHUIO
y4eOHOMU JIeITEIIBHOCTH.

ITo3HaBaTe/IbHBIC YHUBEpPCAJIbHbIE Y4eOHbIC 1eHCTBUSA

ba3oBrble 1oruyeckue 1efMcTBUA:

YMEHHUS HCIIOIb30BaTh NPHUEMBI JIOTHYECKOTO MBIIIJIEHUS IPU OCBOCHUM 3HAHUM:
packpeIBaTh CMBICI XUMUYECKUX MOHSATHUH (BBIIEIATH WX XAPAKTEPHbIE IPHU3HAKH,
yCTaHaBIMBaTh B3aUMOCBS3b C JAPYTMMHM TMOHATHAMH), HCIIONB30BAaTh MMOHATUSA  JUIS
OOBSICHEHHSI OTHENbHBIX (DAKTOB U SIBICHMI, BBIOMPATh OCHOBAHMS W KPUTEPHUH IS
KJIacCU(PUKAMU XUMHUYECKHX BEUIECTB M XMMHYECKUX PEaKLWW, YCTaHaBIUBATh MPUUMHHO-
CIIEICTBCHHBIC CBSI3U MEXIy OOBEKTAaMH H3Y4YCHHsI, CTPOUTH JIOTHYECKHE pPacCykKICHUs
(MHIYKTUBHBIE, NE€AYKTUBHBIE, [10 aHAJIOTUH), 1€JaTh BbIBOJbI M 3aKJIFOUEHUS;

YMEHHUE NPHUMEHSATH B MPOLIECCE MO3HAHUS MOHATHS (IPEIMETHbIE U METANpPEIMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJENH, HMCIOJIb3YEMbIE B XUMHUH, NPeoOpa30OBbIBATH HIMPOKO
IIPUMEHSIEMbIE B XUMHUU MOJIEIIbHBIE IPEICTABIEHUSI — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XUMHYecKass (QopMysla M YypaBHEHHE XMMHYECKOW peakIUMu — MpU pEUIeHUH YydeOHO-



MO3HABATEIBHBIX 3aJa4, C Y4€TOM OTUX MOJEIbHBIX MPEICTABICHUN BBIABISATH U
XapaKTEepU30BaTh CYIICCTBEHHbIC MPU3HAKU U3YYaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U
XUMUYECKUX PEaKIIil, BHISABISTH OOIIME 3aKOHOMEPHOCTH, IPUINHHO-CIICACTBEHHbBIEC CBSI3U U
MPOTUBOPEUHMS B U3yUaeMbIX MTPOIIecCax U sIBICHUSX.

Ba3oBble uccienoBarejbckne 1eiCTBUS

yYMEHHUE HUCIOJIh30BaTh MOCTABJICHHBIE BOMPOCHl B KaUeCTBE MHCTPYMEHTA MO3HAHMUS, a
TaK)K€ B KaueCTBE OCHOBBI JJIsi (hOPMHUPOBAHUS TUIOTE3bI MO MPOBEPKE MPaBUIBHOCTH
BBICKA3bIBAEMBIX CYXKICHUM;

MpUOOPETeHHE OMbITa MO IJIAHUPOBAHUIO, OPTaHU3AlMH U MPOBEICHUIO YYECHUUYECKUX
AKCTIIEPUMEHTOB, YMEHHE HAOJI0/IaTh 32 XOJO0M IPOIECCa, CaMOCTOSITEIbHO MPOTHO3UPOBATH
ero pesyabrar, (QopMmyiaupoBaTh OOOOIIEHUS U BBIBOJABI IO pe3yjibTaTaM MPOBEAEHHOTO
OTIBbITA, UCCIICIOBAHMSI, COCTABIIATh OTUYET O MPOACIAaHHON padoTe.

Pab6ora ¢ undgopmanmeii:

yMEHUE BBIOWPATh, AHAIM3UPOBATH U HUHTEPIPETUPOBATH HHGOPMAIUIO Pa3TUYHBIX
BUJIOB U (OPM MPECTABICHUS, TTOJTYYaeMYI0 M3 Pa3HbIX UCTOYHHUKOB (HAYYHO-TIOMYJISIpHAS
auTepaTypa XUMHUYECKOTO COJIep)KaHWsl, CIOpaBOYHbIE TocoOms, pecypchl HHTepHerta),
KPUTHUUYECKHU OIICHUBAThH MPOTUBOPECUMBYIO U HEJIOCTOBEPHYIO HH(OPMAIIHIO;

yMEHUE TIPUMEHSTh Pa3IMYHbIC METObI U 3aMPOCHI MPU MOUCKE B 0TOOpe MH(DOpPMAILIUH
U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOIUMBIX JJISl BBHITIOJTHEHUSI YYEOHBIX U TO3HABATEIBHBIX
3a71a4  OMpEACIEHHOTO THUMA, TMPUOOPETEHHE OIbiTa B  O0JaCTH  HUCIIOJIb30BAHUS
MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTHH, OBJAJEHUE KYJIbTYpPOH  aKTHBHOTO
UCIIOJIb30BaHMS PA3IMYHBIX TMOUCKOBBIX CHUCTEM, CAMOCTOATENIHHO BBHIOMPATH ONTUMAIBHYIO
dopMy mpeacTaBieHUs WHDOpPMAIMK U WUIIOCTPUPOBATH PEIIaeMble 3aJa4l HECIOKHBIMU
CXeMaMH, TuarpaMmmamu, IpyruMu popmamu rpaduku U ©X KOMOMHAIIUSMU;

YMEHHE HCIIOJIb30BaTh M aHAJU3UPOBATh B Ipollecce y4eOHOM M HMCCIeI0BaTEIbCKON
NESTENBbHOCTH WHGOPMAIMIO O BIUSHUU TMPOMBIIIICHHOCTH, CEJIbCKOTO XO34WCTBA U
TPAHCTIOPTA Ha COCTOSTHUE OKPYXKAIOIIEH TPUPOTHOMN CPEIbI.

KommyHuKaTHBHBIE YHUBeEPcAIbHbIE YUeOHbIe 1eificTBUS:

YMEHHS 3a7aBaTh BOMNPOCHl (B XoJe auaiiora U (WiId) JUCKYCCHM) TIO CYIIECTBY
oOcyxnaeMoi Tembl, (OPMYITUPOBATH CBOU TMPEAJIOKEHHUS OTHOCHUTEIBHO BBIMOJHEHUS
NPEIOKEHHON 3a/1a4u;

YMEHHUS TPEACTaBIATh MOJYYCHHBIE PE3yJIbTaThl IO3HABATENBHON JEATEIBHOCTU B
YCTHBIX W TIMCBMEHHBIX TEKCTaX; JelaThb MPE3EHTAUUI0 pEe3yJIbTaTOB BbIIOJIHEHUS
XUMHYECKOTO  OKCIIEpUMEHTa (J1abOpaTOpPHOTO  OMbITa, JIA0OpaTOpHOW  paboTHl 1O
MCCJIEIOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MPOEKTA);

YMEHHUS Y4EOHOTO COTPYJHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM MO3HABATEIBHOU U
HCCIIEIOBATENBCKON JEATEIbHOCTH MPU PELICHUH BO3HUKAIOUIMX MPOOJIEM HA OCHOBE yuéTa
o0IMX WHTEPECOB M COTJIACOBAHMS MO3UIMK (00CYyXkaeHHs, OOMEH MHEHUSMHU, «MO3TOBBHIE
IITYPMbI», KOOPIAWHALIUSI COBMECTHBIX JEWUCTBHI, OIpEAEICHUE KPUTEPUEB IO OLICHKE
Ka4yeCTBa BHITIOJIHEHHOM pabOThI U APyTHe).

PeryasiTuBHbIe YHHBepPCAJIbHbIE Yy4eOHbIe HeiCTBHS:

YMEHHE CAMOCTOSITEIbHO ONPEAEIATh LENU IeSITeIbHOCTH, IUIAHUPOBATh, OCYIIIECTBIISITH,
KOHTPOJIUPOBATh W MPU HEOOXOJAMMOCTH KOPPEKTUPOBATH CBOIO JIESITENILHOCThH, BBHIOMPATh



HaunOosee H(pQeKTuBHbIE CHOCOOBI peuieHUs Yy4yeOHBIX W TO3HABATEJbHBIX  3a7ady,
CaMOCTOSTEIBHO COCTAaBIATh WM KOPPEKTUPOBATH MPEIIOKEHHBIA alTOPUTM ACUCTBUU NIPU
BBINIOJIHEHUU 3aJaHUi C Yy4€TOM TMOJY4YEHUs HOBBIX 3HAHUM 00 HM3ydaeMbIX OOBEKTaX —
BEILIECTBAX M PEAaKUUAX, OLICHUMBATH COOTBETCTBUE IOJYYEHHOTO pPE3yJbTaTa 3asBICHHOU
LEJIM, yYMEHUE HCMOJb30BaTh M AHAIM3UPOBATH KOHTEKCTHI, IMPEIJIAracéMble B YCIOBUU
3a7JaHUMN.

NPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpenMeTHbIX pe3yJbTaTOB IO OCBOCHHIO 00s3aTEIBHOTO COACpKaHUS,

YCTAaHOBJICHHOTO JIaHHOW (QeaepaibHOM paboyelt mporpaMMoi, BBIJIETSIOT: OCBOCHHBIE
oOy4YaromMMHCS Hay4yHble 3HAHUSA, YMEHHUS U CIOCOObI JEHCTBUH, crneuu@uueckue s
OpeIMEeTHON 00sacTu «XUMHS», BUIBI ACSITEIBHOCTU MO TMOJIYYEHUIO HOBOTO 3HAHMS, €ro
UHTEpIIpeTaluy, NpeoOpa3oBaHUI0O M TNPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX M HOBBIX
CUTyalusX.

K xoniy oO6yuenus B 8 kyacce npeaMeTHble pe3yibTaThl HA 0a30BOM YPOBHE JOJKHBI

oTpaxaTb COPMHUPOBAHHOCTH Yy 00YHAIOITUXCSI YMEHUNA:

e PpAacKpbIBaThb CMBICJ OCHOBHBIX XMMHUYECKUX MOHSATUN: aTOM, MOJIEKYJa, XUMUYECKHUI
AJIEMEHT, IMPOCTOE BEIIECTBO, CJOXKHOE BEIIECTBO, CMECh (OJAHOpOAHAas U
HEOJIHOPOJIHAs), BaJIEHTHOCTb, OTHOCHUTEJIbHAs aTOMHasi M MOJEKYyJspHas Macca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJSpHAs Macca, MaccoBas J0Js XUMHYECKOIO
AJIEeMEHTa B COCAMHEHUH, MOJSPHBIA OOBEM, OKCHJ, KHUCJIOTa, OCHOBAaHHE, COJIb,
ANEKTPOOTPULIATEIIBHOCT, CTEICHb OKHUCJICHUS, XUMUYECKast peakuus,
KJIaccuuUKaIus peakiuil: peakiuy COSIUHEHUS, PEaKIUU Pa3JIoKEeHHs, pPeaKInu
3aMelleHUs], peaKIi OOMEeHa, 3K30- U SHJIOTEPMHUUYECKHUE PEaKINH, TETI0BOM A dexT
peakuuu, siAPO aToMma, dJIEKTPOHHBIN CIION aTroMa, aTOMHasi OpOUTallb, PaInyC aToMa,
XUMUYECKas CBA3b, MOJSIPHAs U HEMOJISIpHAST KOBAJEHTHAs CBSI3b, NOHHAS CBSI3b, UOH,
KaTHOH, aHWOH, PacTBOP, MaccoBasl JOJs BeLIeCTBa (IMPOLEHTHAs KOHIIEHTpauus) B
pacTBopeE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHX MOHSTUI W NPUMEHSATH 3TH
HNOHSTUS MPU ONMCAHUM BEUIECTB U UX MPEBPALLCHUI;

e HCIONB30BATh XWMUYECKYIO CHUMBOJIMKY JUIsl COCTaBlieHHUS (GOpMyNT BEIIECTB U
YPaBHEHUW XUMUYECKUX PEAKIUN;

e OMNpeAeNsATh BAJCHTHOCTb aTOMOB JJIEMEHTOB B OWHApHBIX COEIWHEHUSX, CTEIEHb
OKHCIJICHUSI DJIEMEHTOB B OMHApPHBIX COEIUWHEHHSX, NMPUHAIJIEKHOCTh BELIECTB K
onpenenéHHOMY KJlaccy COEIMHEHHH 1o QopmynaM, BHI XUMHUYECKOH CBS3H
(KOBaJICHTHAsI U MIOHHAs1) B HEOPTaHUYECKUX COCIMHEHHUSX;

e packpsiBaTh cMbIch llepuoanueckoro 3akona /. 1. MeHnneneesa: 1€eMOHCTPUPOBATH
IIOHUMAaHHUE TEPUOAUYECKON 3aBUCHMOCTH CBOWCTB XMMMUYECKHX JJIEMEHTOB OT HX
nosnokeHust B Ilepuognueckoi cucTemMe, 3aKOHOB COXPAaHEHHUS MAacChl BEILIECTB,
ITIOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHHs, 3aKOHa ABOTraapo;

e ONHCHIBATH M XapakTepu3oBaTh TabnmuuHyio ¢opmy Ilepuonnyeckoit cucteMsbl
XUMHUYECKUX AJIEMEHTOB: pa3jiuyaTh MOHSTHUS «IJ1aBHas noArpynmna (A-rpymnma)» u
«moboynass noarpynna (b-rpynma)», Manble W OOJbIIME TMEPUOIBI, COOTHOCUTH
0003HayeHus, KOTOpble uMerTca B Tabuuue «llepruoguueckas cucreMa XUMUYECKUX



aneMeHToB [[. 1. MeHneneeBa» ¢ 4YUCIOBBIMUA XapaKTEPUCTUKAMU CTPOCHUS aTOMOB
XUMHYECKUX DJJIEMEHTOB (COCTaB M 3apsl sjpa, OOIIee YHUCIO DJIEKTPOHOB U
pacnpesiesieHUue UX MO 3JIEKTPOHHBIM CIIOSIM);

KJIACCU(DHUIIMPOBATH XUMUYECKUE FIEMEHThI, HEOPraHUYECKHE BEIIECTBA, XUMHUYECKUE
peakuuu (IO YMCIYy U COCTaBY YYAacTBYIOLIMX B PEAKUUU BEILECTB, MO TEIJIOBOMY
sdexry);

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOMCTBA BEIIECTB Pa3TUYHBIX
KJIAaCCOB, TMOJTBEpXkAas ONHMCAHME TMPUMEpPaMU  MOJIEKYJSIPHBIX  YpaBHEHHM
COOTBETCTBYIOIIMX XUMUUECKUX PEAKIIMIA;

IPOrHO3UPOBATH CBOMCTBA BEILECTB B 3aBUCUMOCTH OT MX Kay€CTBEHHOI'O COCTaBa,
BO3MOKHOCTHU MPOTEKAHUSI XUMUYECKUX MPEBPALIEHUHN B PA3IMUHbBIX YCIOBUSX;
BBIUUCISITh OTHOCUTENbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO
JI0JIF0 XUMUYECKOTO 3JIEMEHTA 10 (OpMyJie COeIMHEHHUS, MAaCCOBYIO JOJIO BEIECTBA B
pacTBope, MPOBOJUTH PACUETHI 110 YPABHEHUIO XUMUYECKOUN peaKiny;

NPUMEHSITh OCHOBHBIE ONEPAIMH MBICIUTENIBHON NIEATeTbHOCTH — aHAIU3 U CHUHTE3,
CpaBHeHHE, 0000IIeHNEe, CUCTEMATU3AIINIO, KIaCcCU(PUKAIUIO, BBISBIEHUE MPUYMHHO-
CJIEICTBEHHBIX CBSI3€M — JIJI1 M3YYEHMsI CBOMCTB BEUIECTB UM XMUMHYECKUX PEaKIIHil,
€CTECTBEHHO-HAYYHbIE  METOJAbl  TMO3HaHUS  —  HaOMIoAeHWe,  H3MEpPEHHE,
MOJIETUPOBAHKE, SKCIIEPUMEHT (peasIbHbIN U MBICICHHBIH);

CleoBaTh TMpaBWJIaM TMOJb30BaHUS XUMHUYECKOM TIOCYJOHM H J1aOOpaTOPHBIM
o0opyAOBaHUEM, a TaKXe IMpaBWiIaM OOpalleHHs] C BEUIECTBAMU B COOTBETCTBUHU C
MHCTPYKIMSIMU IO BBIMOJHEHUIO JTAOOPATOPHBIX XUMHUECKHUX OIMBITOB IO MOJTYYEHHUIO
U coOupaHUIO0 ra3o00pa3HbIX BeEIIECTB (BOAOpPOAA M KHUCJIOPOJ]a), MPUTOTOBICHUIO
PacTBOPOB C ONPENEIIEHHOW MacCOBOM JA0JIe paCTBOPEHHOIO BEIIECTBA, IIJIAHUPOBATH
U MPOBOJAUTH XUMUYECKHE SKCIIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB IIEJIOYEN U
KHCJIOT C TTOMOIIbIO HHAUKATOPOB (JIakMyc, peHonpTarent, METHIOPAHXK U APYTHE).

K koHIly oOyueHus B 9 kjacce mpeIMeTHBIC pe3yJbTaThl HA 0a30BOM YPOBHE JOJKHBI
OoTpakaTh C(OPMHUPOBAHHOCTH Y OOYYAIONTUXCS YMCHHM:

PACKpbIBATh CMBICII OCHOBHBIX XMMHUYECKUX IMOHATHI: XUMUYECKHI 3JIEMEHT, aTOM,
MOJIEKYJIa, HOH, KAaTHOH, aHHOH, IIPOCTOE BEIIECTBO, CJIOKHOE BEUIECTBO,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIbHOCTh, CTENIEHb OKUCIEHUS, XUMUYECKasl peaKuus,
XUMHUYECKasi CBA3b, TEIUIOBON 3(PGEKT peakiuu, MOib, MOJSPHBIA 00BEM, pacTBop,
AIEKTPOJIUTHI, HEAIEKTPOIIUTHI, IIEKTPOIUTHYECKAS TUCCOLMAIMS, PEAKIIUA HOHHOTO
oOMeHa, Karajau3aTrop, XHMHYECKOE paBHOBECHE, OOpaTUMble M HeoOpaTUMBbIC
peakiuu, OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIC peakiuu, OKHUCITUTEND,
BOCCTAaHOBUTEINIb, OKHCICHHE ¥ BOCCTAaHOBIICHHWE, aJIOTPOMUs, aM(OTEPHOCTS,
XUMUYECKass CBsI3b (KOBaJ€HTHAs, WOHHAs, METaJUIMYecKas), KpUCTAIIIMYECKAast
pelETKa, KOPPO3Hsl METAIJIOB, CIJIaBbl, CKOPOCTh XMUMHUUYECKON peakiu, IpeaeabHO
nonyctuMast konuentpamus [1/IK BemecTsa;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHSATUNA U NMPUMEHATH ATH
MOHSATHS MPU OMMCAHUY BEIECTB U UX MPEBPAILICHUII;

UCIIOJIb30BaTh XWMHMUYECKYI0O CHUMBOJUKY JUIsl COCTaBlieHHUs (opMys BelIeCTB U
YPaBHEHUN XUMUYECKUX PEAKIIHM;



ONMpENeNsTh BaJE€HTHOCTb W CTENEHb OKUCJIEHUS XUMUYECKUX JJEMEHTOB B
COEIMHEHUAX Pa3IMYHOTO COCTaBa, MPUHAMJIEKHOCTh BEUIECTB K ONpPEIEIEHHOMY
KJIACCy COEIMHEHMI Mo (opmysaM, BUA XUMUYECKOH CBs3U (KOBaJCHTHAs, NOHHA,
METaJNINYeCKasi) B HEOPraHMYECKUX COEIMHEHMSX, 3aps] HOHA MO0 XUMHUYECKOH
dopMyIie, XxapakTep cpelibl B BOJHBIX PaCTBOPaX HEOPraHUYECKUX COEAMHEHHM, THII
KPUCTAJUIMYECKON PEIIETKH KOHKPETHOI'O BEILIECTBA;

packpbiBaTh cmbIch [leprnoanueckoro 3axkona /[[. 1. MenneneeBa u 1eMOHCTPUPOBATH
€ro MOHKMMAaHHE: OMUCHIBATH U XapaKTepu3oBaTh Tabnuunyto ¢popmy Ileproanyeckoit
CUCTEMBbl XMMHMUYECKHX 3JIEMEHTOB: DPA3lIM4aTh MNOHSTHUS «rjlaBHas noxarpymnma (A-
rpynna)» u «mnobounas noarpynna (b-rpynma)», Mansie W Oonblliie€ TEPHOIBI,
COOTHOCHTH O00O3HAYeHMs, KOTOpbIE HUMEIOTCS B MEPUOJUYECKOM Tabmuue, cC
YHUCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsn sapa, 0011Iee YUCIIO AMEKTPOHOB U PACIPEIETICHUE X 10 JIEKTPOHHBIM CIIOSIM),
OOBSACHATH OOIIME 3aKOHOMEPHOCTH B HM3MEHEHHHU CBOWCTB DJJEMEHTOB U HUX
COEIMHEHUN B TpeJiesiaX MajbIX MEPUOA0B U TJIABHBIX MOATPYII C YUETOM CTPOCHUS
UX aTOMOB;

KJIacCU(UIUPOBATH XUMUYECKHUE IIEMEHThI, HEOPraHUYECKUE BEIlIeCTBA, XUMUUYECKHE
peakuuu (IO YMCIYy U COCTaBY YYacCTBYIOIIMX B PEAKIUU BEIIECTB, MO TEIJIOBOMY
s dexTy, Mo U3MEHEHUIO CTETIEHEW OKUCICHUSI XUMUYECKUX DJIEMEHTOB);
XapaKTepu3oBaTh (OMHUCHIBATh) OOIIME W CHEHUPUUYECKUE XUMHUYECKHUE CBOMCTBA
IPOCTBIX U CJOKHBIX BEIIECTB, MOATBEPAKAAsl ONMUCAHUE MPUMEPAMU MOJIEKYJIIPHBIX
Y MOHHBIX YPaBHEHHI COOTBETCTBYIOIINX XUMHUECKUX PEAKLIN;

COCTaBJISITh YPAaBHEHUS AJIEKTPOJIUTUUECKON TUCCOLMAIIMU KUCIIOT, HIEJI0Ue U coell,
MOJIHBIE U COKpaIIEHHbIE YPaBHEHHUS peaKIuii HOHHOTrO 0OMEHa, YpaBHEHHUS PeaKIIuii,
NOATBEPKIAIOUIMX CYIIECTBOBAHUE TIE€HETHYECKON CBA3M MEXKIY BELIECTBAMU
Pa3JIMYHBIX KIACCOB;

PacKpbIBaTh CYHIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUIl MOCPEICTBOM
COCTAaBIICHHUS DJIEKTPOHHOT0 OanaHca ATUX PEaKIInii;

IPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT MX CTPOEHHS, BO3MOKHOCTH
IPOTEKAHUSI XUMHYECKUX MTPEBPALLICHUN B PA3JIUYHBIX YCIOBUSX;

BBIYHCIISATh OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYEO MaccChl BELIECTB, MACCOBYIO
JOJII0 XUMUYECKOTO 3JIEMEHTa 10 (opMyJie COETUHEHHsI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBOpe, IPOBOJUTE PACUETHI 10 YPABHEHUIO XMMUYECKOM pEeaKIvy;

coOnoaTh TMpaBWia MOJb30BaHUS XMMHMYECKOM ToCyao U 1abopaToOpHBIM
o0opyl0oBaHMEM, a TaKXe IMpaBuiIa OOpalleHHs C BEIIECTBAMU B COOTBETCTBHH C
MHCTPYKIUSMU I10 BBIIOJHEHHIO JJA0OPATOPHBIX XUMUYECKUX OIBITOB 10 MOJYYEHHIO
1 cOOMpPaHUIO ra3000pa3HbIX BEUIECTB (aMMHUAaKa U YIIIEKHUCIIOro rasa);

IIPOBOJUTH PEAKIINH, MOATBEPKAAIOIINE KAUECTBEHHBII COCTaB PA3JIMYHbBIX BEIECTB:
pacmo3HaBaTh OMBITHBIM IYTEM XJIOPUA-, OpOMUI-, MOAWA-, KapOboHat-, docdart-,
CHJIMKAT-, Cylnb(}ar-, TUAPOKCUA-UOHBI, KAaTHOHBl aMMOHHS M HOHBI H3YYEHHBIX
METaJIOB, IPUCYTCTBYIOLIME B BOAHBIX PACTBOPAX HEOPTaHMUYECKHUX BEILIECTB;
IPUMEHSATh OCHOBHBIE ONEPALMM MBICIMTEIBHON NE€ATEIbHOCTH — AHAIM3 U CUHTE3,
CpaBHEHHE, OOOOIIEHHE, CHUCTEMATU3alUIO, BBISBIECHUE MPUYUHHO-CIIEICTBEHHBIX



CBSI3€M — Ui U3YYCHHUS CBOMCTB BELIECTB U XUMHUUYECKUX PEAKLUUM, €CTECTBEHHO-
Hay4YHble METOAbl TO3HAHHUS — HaONIOJACHUE, W3MEpPEHUE, MOJCIUPOBAHNE,
AKCIIEPUMEHT (peajbHbII U MBICJICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
Ne HaumeHoBaHue pa3ie/ioB U TeM Komriecrso qaCOIIZOHT odLHLIe HoaKTnaeckie JuekTpoHHble (¢ poBbIE)
n/n NPorpamMmbl Bcero pa 60TI:>1 p :’ GOTEI o0pa3oBaTe/ibHbIE PecypcChl
Paznen 1.1lepBonauanbHble XUMHYECKHE TIOHATHS
11 iﬁfgiomziﬁa; gggsf;zecxoﬁ 5) 2 bubmiorexa HOK
ESTETBHOCTH YETOBEKA https://m.edsoo.ru/7f41837¢
12 BemiecTBa 1 XuMu4deckue 15 1 bu6moreka [IOK
peakuuu https://m.edsoo.ru/7f41837¢
Wroro mo pazueny 20
Paspnen 2.BaxHeiime npeacTaBuTe/ M HEOPraHMYECKUX BELIEeCTB
21 Bosayx. Kucnopon. [Tonsarue 06 6 bubnuoreka [JOK
OKCHIaX https://m.edsoo.ru/7f41837c
29 Boaopon. [lonsitue o kucnorax u 8 1 bu6moreka [IOK
COJISIX https://m.edsoo.ru/7f41837c
23 Bona. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoreka [IOK
OCHOBAHMSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCHI 11 1 1 bubnuorexa [JOK
HEOPraHWYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837c
Wtoro mno pazneny 30

Paznea 3.1lepuoanuecknii 3axkoH u [lepuoanyeckas cucrema xumnuecknx 3jemMenToB JI. U. MenneneeBa. CtTpoeHue aToMoOB. XUMHYECKAasi

cBsI3b. OKHCINTEIbHO-BOCCTAHOBHUTEIbLHBIE PC€AKIINH

[Tepunoaudeckuii 3aKOH 1

31 Ilepuonnueckas cucrema 7 bubnuoreka [JOK
' XUMUYECKUX 31eMeHTOB [[. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aroma
39 XuMHYecKas CBS3b. 8 2 bu6mmoreka [JOK

OKHCIIUTEILHO-

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

Hroro no pazgeny 15 bubmiorexa HOK
https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmmorexa LHOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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9 KUIIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
Ne i/t HaumenoBanue pa3aejioB U TEM IIPpOorpaMmMmabl Beero KOHTpOJIbHBIe HpaKanecxne E)I%I:)(itl)g::::::.])'lbﬂble
padoTsbI padoThI pecypebi
Pa3nes 1.BemecTBO U XMMHYeCKHe peakIHH
11 [ToBTOpEHUE U yriydiieHne 3HaHui OCHOBHBIX 5 1 bubnnorexa [JOK
pasziesioB Kypca 8 kiacca https://m.edso0.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHX 4 bubnuoreka [JOK
peakuun https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIMTHYECKAS] AUCCOIUALIHSI. 8 1 1 bu6moreka [IOK
XHMMHUYECKUE PEAKIIMN B pacTBOPax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2.HemeTa/u1bl M MX COEIMHEHHUA
21 OO6mast XxapaKTepUCTHKAa XUMHUYECKUX 4 1 bubnuoreka [IOK
sneMeHToB VIIA-rpynmnsl. ['amorensl https://m.edsoo.ru/7f41a636
29 OO6mast XxapaKTepUCTHKAa XUMHUUYECKUX 6 bubnuoreka [JOK
aneMeHToB VIA-rpynmnsl. Cepa u €€ coequHEeHUs https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKHX
2.3 BHeMeHTOE VA-Ir)pynnH. Azort, pochop u ux 7 1 Egg?ﬁ;?g&%gﬁ}% 114636
COEJIMHEHUS
24| onewtenros IVApyti. Yraepon n xpesai : ) 2 Bu6miorera LIOK
S ——— https://m.edsoo.ru/7f41a636
Wtoro no pazneny 25
Pa3zgen 3.MeTaiibl M HX COeTHHEHUSA
3.1 O61ue cBoiicTBa METAIIOB 4 Et?[?s?ﬁr?]?:(;(siggﬁf 112636
3.2 Baxuelinne MeTamibl U KX COSTUHEHUS 16 1 2 Et?[?s?ﬁr(r)]?:(;(s?)gr?}?f 112636
Hroro no paszneny 20
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Pasznen 4.Xumus u okpyskawuas cpeia

4.1 BerectBa 1 MaTepuaibl B )KHU3HH YEIOBEKA 3 bubauorexa [IOK
) https://m.edsoo.ru/7f41a636
Wroro mo pazueny 3
PesepBHOE Bpems 3 bubanoreka LIOK

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

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE

8 KJIACC
KoJsmnuecTBo yacos DJIeKTPOHHbIE
Ne Hara undposbie
Tem K
u/n eMa ypoka Beero Ko;npo.m,m,le HpﬁaKanecmle W3ydMeHHsi | 00pa30BATEbHbIC
padoTsI padoThbI pecypebi
1 Mpeamet XMMun. PoNib XMMMU B }KU3HW Ye0BEKa. 1 bubmmoreka [{OK
Tena v Bewectsa. MeToAbl MO3HAHWUA B XUMUK https://m.edsoo.ru/ff0d210c
Mpa eckas pabota Ne 1 «[Mpasuna pabo
2 n:6;(T2:o I;Mﬂmpn M;Mbl 06« ap eimmj; cp e 1 bubmorexa [JOK
patop P pat https://m.edsoo.ru/ff0d227e
nabopaTtopHbiM 060pya0BaHMEMY
3 Yucrble Beltectsa n cmecu. Cnocobbl pasgeneHms 1 bu6moreka [IOK
cmecei https://m.edsoo.ru/ff0d23dc
Mpaktuueckan pabota Ne 2 «PasageneHne cmecelt (Ha bu6moreka [IOK
4 o 1 .
npUmepe OYMCTKM NOBaPEHHOM CONn)» https://m.edsoo.ru/ff0d26ca
ATOMBbI ¥ MONIEKYIbI. XMMUYECKME 3/IeMEHTbI. bubmuoreka [OK
5 1 .
MpocTbie U CNOMKHbIE BELLECTBa https://m.edsoo.ru/ff0d28c8
6 1 bu6mmoreka [IOK
3HaKM (CMMBOIbI) XMMUYECKUX SNEMEHTOB https://m.edsoo.ru/ff0d2a6¢c
;| Sronmecmemscommsseseem tuman | b 10K
pMy”na. https://m.edsoo.ru/ff0d2be8
3/1EMEHTOB
8 OTHOCUTEIbHasA aToOMHas macca. OTHocUTeNbHanA 1 bu6mmoreka [JOK
MONEKYNAPHAA Macca https://m.edsoo.ru/ff0d2a6c¢
9 MaccoBas [018 XMMUYECKOro 31eMeHTa B 1 bu6mmoreka [JOK
coefnHeHnn https://m.edsoo.ru/ff0d2d50
10 1 bubnuoreka [{OK
KonunuecTeo Bewectsa. Monb. MonsipHaa macca https://m.edsoo.ru/ff0d2eae
dursnyeckne n Xummnyeckue asneHus. NMpusHakm u bubmuoreka [JOK
11 - 1 .
YC/I0BMA NPOTEKAHNA XMMUYECKNX PeaKLUiA https://m.edsoo.ru/ff0d323c
12 3aKOH COXpaHeHWA Macchbl BewwecTB. XMMUYeckme 1 bubnmuoreka [JOK

ypaBHEHUA

https://m.edsoo.ru/ff0d350c
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BblumcneHuA KoMyecTsa, Macchl BewecTsa no

bubmuoreka [JOK

13 YPaBHEHUAM XMMUYECKUX PeaKLmii https://m.edsoo.ru/ff0d5230
Knaccudukauma xummnyeckmx peakumin (coeanHeHns, bu6mmoreka [{OK
14 .
pa3/ioXeHus, 3amelleHuns, obmeHa) https://m.edsoo.ru/ff0d37fa
M. B. — Y4YEHbIN- .
15| O6obuomne n cacremamnin sua a6 rome BuSmnorexa LIOK
= 4 https://m.edsoo.ru/ff0d3a16
«BeLecTsa n Xummyeckue peakummn»
16 KoHTponbHas pabota Ne 1 no Teme «Bewectsa u bubmmoreka [IOK
XMMMUYECKME peakummn» https://m.edsoo.ru/ff0d3b88
17 Bo3agyx — cmechb rasos. Cocras Bo3ayxa. Kuciaopog, bubmmoreka [IOK
— 3/1IeMeHT 1 npocToe BelecTso. O30H https://m.edsoo.ru/ff0d5708
18 dur3nyecKne U XMMUYECK1e CBOWCTBA KUCA0POaa bubmuorexa [JOK
(peakuun okucneHua, ropeHne). NoHAaTne 06 okcnaax https://m.edsoo.ru/ff0d3f34
19 Cnocobbl Noay4eHUsa KMCIopoaa B naboparopum u bu6moreka [IOK
NPOMbILLAEHHOCTU. [pUMeHeHNe Kncnopoaa https://m.edsoo.ru/ff0d40c4
o | ol abbr e s, s o 10K
P vP ’ https://m.edsoo.ru/ff0d4290
3HAOTEPMUYECKMX PeaKLmAX
21 Tonauso (HedTb, yronb u meTaH). 3arpAasHeHune bu6mmoreka [IOK
BO3/yxa, Cnocobbl ero NpeaoTBpaLleHuns https://m.edsoo.ru/ff0d448e
29 MpakTuueckan pabota Ne 3 «MonyyeHme u bu6mmoreka [JOK
cobupaHue KUCAopoaa, U3y4eHne ero CBOMCTB» https://m.edsoo.ru/ff0d4614
23 Bosopoa — 3/1eMeHT M NPOoCToe BELLECTBO. bu6mmoreka [JOK
HaxoaeHue B npupoae https://m.edsoo.ru/ff0d497a
24 bubnuoreka [JOK
dusnyeckne u xMmmyecKkue CBOIMCTBa BOAOPOAA https://m.edsoo.ru/ff0d4790
o5 bubmuoreka [JOK
MoHATUE O KMCNOTAX U CONAX https://m.edsoo.ru/ff0d4c4a
Cnocobbl noayyeHuna sogopoaa B nabopatopuu. bu6mmoreka [JOK
26 ,
MpumeHeHne Bogopoaa https://m.edsoo.ru/ff0d4ae2
27 MpakTuueckaa pabota Ne 4 «[MonyyeHue un bu6mmoreka [JOK

cobupaHue BoAOpPOAaA, U3YYEHMNE ero CBOMCTBY

https://m.edsoo.ru/ff0d4dd0
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bubmuoreka [JOK

28 MonsapHbIt 06bEM ra3os. 3akoH ABoragpo https://m.edsoo.ru/ff0d4dd0
29 BbluncneHus o6bEma, KoNMUECTBa BELWeCTBa rasa rno bu6mmoreka [{OK
M3BECTHOMY €ro KO/IM4YecTBY BelecTBa, 06bEMyY https://m.edsoo.ru/ff0d50d2
30 BbluncieHns o6 bEMOB ra3os rno ypaBHEHUIO pPeakLmnm bubmmoreka [{OK
Ha OCHOBE 3aKOHa 06 bEMHbIX OTHOLLEHWIA ra308 https://m.edsoo.ru/ff0d4dd0
31 bubmmoreka [{OK
dusnyeckne n XMmmyeckue CBOMCTBa BOAbl https://m.edsoo.ru/ff0d4f42
32 bubmmoreka [{OK
CoctaB ocHoBaHuWI. MoHATUE 06 NHAMKATOPaX https://m.edsoo.ru/ff0d542e
3| nonacomtrme pacratpt Matsomn aors BuGmorexa LIOK
W P pel- A https://m.edsoo.ru/ff0d55a0
BELLEeCTBa B pacTBope
3| paronnon ¢ onenereumo mactasor s BuGmorexa LIOK
P PO PeA A https://m.edsoo.ru/ff0d5708
PacTBOPEHHOrO BELLECTBAY
35 0606LWweHne n cnctemaTmsauma 3HaHUIA No Teme bu6mmoreka [IOK
«Kucnopopa. Bogopoa,. Boaa» https://m.edsoo.ru/ff0d587a
36 KoHTponbHasa pabota Ne 2 no Teme «Kucnopog. bu6mmoreka [IOK
Bomopoa,. Boga» https://m.edsoo.ru/ff0d59e2
37 bu6mmoreka [JOK
OKcuabl: coCTaB, KnaccupuKaumsa, HOMeHKNaTypa https://m.edsoo.ru/ff0d5b40
38 bu6mmoreka [JOK
MonyyeHne oKcnaoB https://m.edsoo.ru/ff0d5eba
39 duU3nYECKME M XUMUYECKME CBOMCTBA KUCNOTHbIX, bu6mmoreka [JOK
OCHOBHbIX OKCMA0B https://m.edsoo.ru/ff0d6342
40 bubmuoreka [JOK
OcHOBaHMSA: COCTaB, KAaccupuKaLma, HOMEHKNATYPa https://m.edsoo.ru/ff0d664e
a1 bu6mmoreka [JOK
Mony4yeHne oCHOBaHWM https://m.edsoo.ru/ff0d664e
42 bu6nmoreka [JOK
dusnyeckne n XMmmyecKkume CBONCTBa OCHOBaHUI https://m.edsoo.ru/ff0d67ca
43 Kucnotbl: cocTas, KnaccuduKaumsa, HOMeHKNaTypa bu6mmoreka [JOK
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https://m.edsoo.ru/ff0d67ca

44 bubmuoreka [JOK
MonyyeHne KucnoT https://m.edsoo.ru/ffOdfee2
45 bu6mmoreka [{OK
dusnYecKne N XMMMYECKne CBOMNCTBA KUCIOT https://m.edsoo.ru/ffOdfee2
46 bu6mmoreka [{OK
AmdoTepHble OKCMAbI U FTMAPOKCUADI https://m.edsoo.ru/00ad9474
47 Conu (cpeagHue): HomeHKnaTypa, dpusnyeckme bubmmoreka [{OK
CBOWCTBA https://m.edsoo.ru/00ad9b7c
48 bubmmoreka [{OK
Mony4yeHne 1 XMMUHECKMe CBONCTBA CPpeaHMNX Cconei https://m.edsoo.ru/00ad9a50
n 6 Ne 6. P
49 sKcnepAmeHTaNLHbX 33034 1O Teme «OGHOBHbIE BuGorera LIOK
P A o https://m.edsoo.ru/00ad9ch?2
K/1aCCbl HEOPraHMYECKMX COeANHEHUIN
leHeTMYecKan CBA3b MeXAy Kaaccamu bu6moreka [IOK
50 . .
HEopraHUYecKMx coeamnHeHunin https://m.edsoo.ru/00ad9ela
51 0606weHne n cnctematmsauma 3HaHU "OCHOBHbIe bu6mmoreka [IOK
KN1acCbl HEOPraHNYECKMX coeanHeHnn" https://m.edsoo.ru/00ad9ffa
KoHTponbHasa pabota Ne 3 "OcHOBHble Kaacchl bu6mmoreka [IOK
52 o )
HeopraHUYecKMx coeamMHeHu https://m.edsoo.ru/00ada52¢
MepBble NOMbITKM KAacCuPUKaLmm XMMUYECKUX bu6mmoreka [JOK
53 .
371eMeHTOB. MOoHATUE O rpynmnax CXOAHbIX 31eMeHTOB https://m.edsoo.ru/00ada52¢
Mepuoamnyecknii 3aKoH 1 NMeproguyeckas cuctema
54 XMISW—IQCKMX anemeHToB [ Mp Mng,eneeBa a.un bubmiorexa LHOK
.. A https://m.edsoo.ru/00ada342
MeHaenees — y4é€Hblit, Neaaror v rpaxaaHuH
55 bubnuoreka [JOK
CTtpoeHue atomoB. CocTaB aTOMHbIX aaep. M3oTonbl https://m.edsoo.ru/00ada6bc
CTpoeHue 3/1eKTPOHHbIX 060/104eK aTOMOB
56 xmfnmqecmx 3neFI:AeHTOB Meprogunyeckoi cuctembl Bubmorexa IJOK
VoA ’ https://m.edsoo.ru/00ada824
U. MeHpeneeBa
X
apaKTEPUCTUKa XMMUHECKOTO 371eMeHTa N0 ero Bubmorexa LIOK
57 nonoxkeHuto B Nepunogudeckon cucteme . U.

MeHpeneeBa

https://m.edsoo.ru/00ada96e
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INeKTPoOoTPULLATE/IbHOCTb aTOMOB XUMMUYECKUX

bubmuoreka [JOK

58 3/eMeHTOB 1 https://m.edsoo.ru/00adb33c
59 1 bubmmoreka [{OK
MOHHas xuMmmyecKas cBA3b https://m.edsoo.ru/00adh486
60 1 bubmmoreka [{OK
KoBasieHTHaa noiapHaa XMMMYecKas CBA3b https://m.edsoo.ru/00adaab8
61 1 bubmmoreka [{OK
KoBaneHTHaA HenonapHas XMmmnyecKkasn cBAsb https://m.edsoo.ru/00adac34
62 1 bubmmoreka [IOK
CTeneHb OKMUCNEHUA https://m.edsoo.ru/00adaab8
63 1 bubmmoreka [IOK
OKMCNUTENBHO-BOCCTAHOBUTE/IbHbIE PEaKLUM https://m.edsoo.ru/00adaab8
64 1 bu6moreka [IOK
OKMCAUTENN M BOCCTAHOBUTENM https://m.edsoo.ru/00adae28
65 0606uweHne n cnctemaTmsauma 3HaHUI No Teme 1 bu6moreka [IOK
"CTpoeHue aToma. Xumuyeckas ceasb" https://m.edsoo.ru/00adb076
66 KoHTponbHasa pabota Ne 4 no teme «CTpoeHune 1 bu6mmoreka [IOK
aToma. XMMmnyecKkas cBasb» https://m.edsoo.ru/00adb076
67 1 bu6mmoreka [IOK
PesepBHbIli yPOK https://m.edsoo.ru/00ad9ch?2
68 PesepBubIit ypok. O6001IEHNE 1 1 bubnuoreka [JOK
CHUCTeMaTH3alusl 3HAHUI https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 68
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9 KUIIACC

KoanuyecTBO 4acoB DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka
n/n yp Bcero KO; TPOJIBHEBIC HpﬁaKanecmle u3yuyeHusi  odpa3zoBaTesibHbIE
padoTsI padoThbI pecypebi
CtpoeHune aToma. 3aKOHOMEPHOCTU B U3MEHEHUN
1 csgﬁcm XUMMWYECKUX 3]18M€|5)TOB nepBbIX TPEX 1 Bubmrorexa OK
P P https://m.edsoo.ru/00adb59e
nep1oaos
2 Knaccudmukaums, HOMeHKaTypa 1 CBOWCTBa 1 bubmmoreka [{OK
HEeopraHMYEeCKUX BELLECTB https://m.edsoo.ru/00adb6b6
3 BuAbl XMMUYECKOM CBA3WN U TUMbI KPUCTANNNYECKUX 1 bu6moreka [IOK
pelwéToK https://m.edsoo.ru/00adb7e2
KoHTposibHan paboTa N2 1 no Teme «loBTOpeHMe n
4 rn 6pneHV|e 3HpaHm71 OCHOBHbIX pa3 (enos Kp ca8 1 bubmorexa LJOK
yey pasA P https://m.edsoo.ru/00adbac6
Knacca»
5 KnaccudpuKauma XMmmn4ecknx peakumii no 1 1
pPasAUYHbIM NPU3HAKaM
MOHATUE O CKOPOCTU XMMMUYECKOW peakumu. MoHATne bu6mmoreka [IOK
6 1 .
0 FOMOTEHHbIX U FeTEPOreHHbIX PeaKLMAX https://m.edsoo.ru/00adbch0
MoHATME 0 XMMMUYECKOM paBHoBecum. PaKTopbI,
7 BAMAIOLLME Ha CKOPOCTb fmmmqecr(oﬁ eak MF; 7 1 Brbmaorexa LJOK
W P peart https://m.edsoo.ru/00adbe9a
NON0XeHNEe XMMUYECKOro paBHOBECKS
8 1 bu6mmoreka [JOK
OKUCAUTENBHO-BOCCTAHOBUTE/IbHBIE PEAKLMM https://m.edsoo.ru/00adc28c
Teopua 3NeKTPOIUTUYECKON guccoumaumm. CuabHble bu6mmoreka [JOK
9 1 .
1 cnabble 31eKTPOnTbI https://m.edsoo.ru/00adcade
10 INeKTPOAUTUYECKAA ANCCOoUMaLMNA KUCNOT, 1 bu6mmoreka [JOK
OCHOBaHMUi 1 coneit https://m.edsoo.ru/00adcd68
bu6mmoreka [JOK
11 . 1 .
MoHHble ypaBHEHMWA peaKLmi https://m.edsoo.ru/00add448
12 XUMMYECKMe CBOICTBA KUC/OT B CBeTe 1 bu6mmoreka [JOK
npeacTaBaeHnit 06 31eKTPOANTUUYECKOM https://m.edsoo.ru/00add5d8
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Avccoumaumm

XUmMmunyeckume cBoicTBa OCHOBaHUN B CBETE

13 npeacTaBAeHUin 06 3NEKTPONTUYECKOM Bubnuoreka HOK
PeA P https://m.edsoo.ru/00add8b2
Auccoupmaumnm
XvmUUyecKkue CBOICTBA CoJel B CBETE NpeacTaBAeHNi bubmmoreka [{OK
14 . .
06 371eKTPOUTUYECKON Anccoumaumnm https://m.edsoo.ru/00add9d4
15 bubmmoreka [{OK
MoHATME O rMAPOoAM3e conen https://m.edsoo.ru/00addd12
O606ueHne u cuctemaTmsa 3HaHWI No Teme
16| e3nextponmeckan aMccouMaLIR, Xivieciite buGmiorera LIOK
P A HAALNA. https://m.edsoo.ru/00addbfa
peaKkuun B pacTBOpax»
Mpaktuueckan paboTa «PeweHmne bu6moreka [IOK
17 .
3KCMEepPUMEHTA/IbHbIX 3a4a4» https://m.edsoo.ru/00addecO
18| oo o, Xmnsccine BuGmorexa LIOK
P AnccoLmana. https://m.edsoo.ru/00addfe2
peaKkuun B pacTBOpax»
19 bu6mmoreka [IOK
06uian xapaKkTepucTMKa anemeHToB VIIA-rpynnbl https://m.edsoo.ru/00ade104
20 CTpoeHune 1 pu3mnyeckre CBOMCTBA NPOCTbIX BELLLECTB bu6mmoreka [IOK
—rajaoreHos https://m.edsoo.ru/00ade348
21 bu6mmoreka [JOK
XMMUYecKue CBOICTBA rafioreHoB https://m.edsoo.ru/00ade488
Xnoposogopoa. ConsHan KUCA0Ta, XMMUYEcKue bu6mmoreka [JOK
22 N .
CBOWCTBA, NOJlyYeHMe, MPUMEHEHNE https://m.edsoo.ru/00ade64a
MpaKkTuueckaa pabota Ne 2 «onyyeHmne conaHoi bu6mmoreka [JOK
23 . -
KUCNOTbI, U3y4yeHne eé CBONCTB» https://m.edsoo.ru/00ade64a
24 BbluMCNEHMA NO YPABHEHNAM XMMUYECKUX PeaKkLmii, bu6mmoreka [JOK
€C/N OAMH U3 peareHToB AaH B N36bITKe https://m.edsoo.ru/00ade802
o5 bu6mmoreka [JOK
06uian xapaKkTepmcTMKa anemeHToB VIA-rpynnbl https://m.edsoo.ru/00adea28
A .H
/INOTPOMHbIe Mop,md)lfr(au,mw cepbl. HaxoxaeHune Bubmiorexa LIOK
26 cepbl 1 eé coegnHeHn B npupoge. Xumuyeckme

CBOWCTBA cepbl

https://m.edsoo.ru/00adec8a
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CepoBo0OpOA, CTPOEHUE, GUMUECKME U XMMUYECKME bubmuoreka [JOK

27 N .

CBOICTBA https://m.edsoo.ru/00adec8a
OKcuabl cepbl. CepHasn Kucaota, dpusmndeckue u bubmmoreka [{OK

28 o .

XMMUYECKME CBOWCTBA, NPUMEHEHNE https.//m.edsoo.ru/00adeea6
XUMMUECKMe peaKkuun, Nexallime B OCHOBe
NMPOMbILLIEHHOTO crnocoba noy4eHnsa cepHoM bubnunoreka IHOK

29
KMCNOTbl. XMMUYECKOE 3arpsA3HEHNE OKpY»KatoLei https://m.edsoo.ru/00adf004
cpeapl COeAUHEHUAMM Cepbl

30 BbluMcieHMEe MacCOBOM A40/M BbIX0A4a NPOAYKTa bubmmoreka [{OK
peakuuu https://m.edso0.ru/00adf180
O6uwan xapakTepuct1ka anemeHTos VA- . Asor,

31 pacnpoctpanenne s npupoae, damiecen BuSmorexa LIOK
pacrnpoctp © B npupoAe, https://m.edsoo.ru/00adf306
XMMMWYECKMe CBOICTBA

32 AMMMaK, ero puUsMYeckne 1 XMmmyeckne CBOMCTBA, bu6moreka [IOK
nosyYeHne n NpUMeHeHue https://m.edsoo.ru/00adf518

33 Conun ammoHua, nx GMU3nYecKkne n Xummdeckme bubmuorexa [JOK
cBOWCTBa https://m.edsoo.ru/00adf68a
MpakTuueckan pabota Ne 3 «MonydyeHne ammmnaka, bu6mmoreka [IOK

34 . .

M3yyeHue ero CBOMCTBY» https://m.edsoo.ru/00adfc20

35 A30THas KUCNOoTa, e€ dM3nYecKkmne n XMMUYeckne bubmuoreka [JOK
CBOMCTBA https://m.edsoo.ru/00adfd9c

36 bu6mmoreka [JOK
Convi @30THOW KMCNOTbI https://m.edsoo.ru/00adfebe
docoop. Okena docdopa (V) u pocpopHan Kucnora, bu6mmoreka [JOK

37 M .
dU3nYECKME N XMMUYECKNE CBOMCTBA, NOJlyYeHune https://m.edsoo.ru/00ae006¢
Ucnonb3oBaHmne HUTpaToB, pocdhaToB M conem
aMMOHMSA B KaYecTBe MUHepPasbHbIX ya06peHuit. bu6mmoreka [JOK

38 N .
3arpA3HeHue NPUPOAHON cpeabl CoeANHEHNAMM https://m.edso0.ru/00ae027e
asoTa un pocdopa
Yrnepoga, pacnpocTpaHeHue B npupoae, dmusndeckme bu6mmoreka [JOK

39 N .

N XMMWUYECKME CBOCTBA https://m.edso00.ru/00ae054e

40 OKcuabl yrnepoaa, ux dpusmyeckme n Xmmmndeckmne bu6mmoreka [JOK

CBOMCTBA. DKOJIOFNYECKNE I'IpO6/'I€MbI, CBA3aHHblIE C

https://m.edsoo.ru/00ae080a



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a

okcugom yrnepoga(lV)

a1 bubmuoreka [JOK
YrosiibHas KMcaoTa U eé cou https://m.edsoo.ru/00ae0bf2

42 MpakTnuyeckas pabota Ne 4 "MosyyeHne yrnekncioro bubmmoreka [{OK
rasa. KauectseHHas peakuma Ha KapboHaT-MoH" https://m.edso0.ru/00ae0el8

43 MepBoHayasibHble NOHATUA 06 OpraHMYecKnx bubmmoreka [{OK
BELLECTBaX KaK 0 COeaMHEHUNAX yriepoaa https://m.edso0.ru/00ae103e

44 bubmmoreka [{OK
KpemHuii n ero coeguHeHns https://m.edsoo.ru/00ae1156
MpakTnyeckana pabota Ne 5. PewweHne

45 3rz:ne VIMeHTafI)beIX 33434 no Teme «BaxkHelwmne Bubmrorexa HOK

P A https://m.edsoo.ru/00ael156
HeMeTaNbl Y UX COAUHEHUAN

16 0606uWweHne n cnctemaTmsauma 3HaHUM No Teme bu6moreka [IOK
«BakHenwmne HemeTan bl U UX COeAUHEHUA» https://m.edso0.ru/00ae1278

47 KoHTponbHasa pabota N2 3 no Teme «BaxHelwwmne bu6moreka [IOK
HemeTaNNbl U UX COeAUHEHUA» https://m.edsoo.ru/00ael4b2
061135 XapaKTEPUCTUKA XMMUYECKUX 3/IEMEHTOB —

48 MeTannoB. MeTannnyeckas ceasb M MeTaaImMyeckas bubmuorexa [JOK
KpUcTannuyeckan pewéTka. Pusmyeckmne cBoicTea https://m.edso0.ru/00ael14b2
MeTanNos

49 XUMMYEeCKMe CBOIMCTBA MeTaN/I0B. bubmuoreka [JOK
DNEKTPOXMMUYECKUIA PAL, HaNPAXKEHWUIA METaNI0B https://m.edsoo.ru/00ae15e8
06wwue cnocobbl NonyyeHna metannos. Cniasbl.

50 an:umcneHMﬂ no aB?—IIeHMﬂM XUMMWUYECKUX PeaKLnit Brbmioreka LJOK

P peaktium, https://m.edsoo.ru/00ael5e8
€C/I1 OfIUH U3 PeareHToB COAEPKUT NPUMECH

51 MoHATME O KOPPO3UUM METANNOB

52 bubnuoreka [JOK
LLleno4yHble meTannbl https://m.edso0.ru/00ae1886

53 bu6mmoreka [JOK
OKcuApbl U TMAPOKCUALI HATPUA U Kanus https://m.edsoo.ru/00aelae8

54 bu6mmoreka [JOK
LLlenoyHozemenbHblie MeTanbl — KaabLUn U MarHUi https://m.edsoo.ru/00aelc64

55 BakHellmne coegmHeHna Kanbuma. MECTKOCTb BoabI bu6nmoreka [JOK
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1 cnocobbl e€ ycTpaHeHus

https://m.edsoo.ru/00aelc64

56 MpakTuueckan pabota Ne 6 "KECTKOCTb BOAbI U 1 bubmuoreka [JOK
MeToAbl e€ ycTpaHeHun" https://m.edso0.ru/00ae1d86
57 1 bubmmoreka [{OK
ANOMUHNIA https://m.edsoo.ru/00ae35e6
58 AmdoTepHble CBOMCTBA OKCUAA U TMAPOKCMAA 1
59 1 bubmmoreka [{OK
*eneso https://m.edsoo.ru/00ae3de8
60 1 bubmmoreka [{OK
OKcuabl, rmapoKeunabl 1 conm xkenesa (Il v 1) https://m.edso0.ru/00ae1750
MpakTuyeckasa pabota Ne 7. PeweHne
61 3KCMepMMEHTa/IbHbIX 3a4a4 No Teme «BaxHellmne 1
MeTa bl Y UX CORAUHEHUA»
BbIUMCNEHUA NO YPABHEHNAM XMMUUYECKUX PeaKkLmii,
62 €C/I1 OZIVH U3 peareHToB AaH B U36bITKe UK 1
COAEePXUT NPUMECH. BbluMcaeHna MaccoBoin 40u
BbIXOAa NPOAYKTa peaKkLmm
0606uweHne 1 cucTeMaTM3aLmMaA 3HaHWIA No Teme bu6mmoreka [IOK
63 . 1 .
«BakHenwmne HemeTaN bl U UX COeAUHEHNA» https://m.edsoo.ru/00ae3f50
64 KoHTponbHasa pabota Ne4 no teme «BaskHenwwne 1 bu6mmoreka [JOK
MeTas/ibl U UX COeAUHEHUA» https://m.edso0.ru/00ae4270
65 Belulectsa 1 maTtepuasnbl B MOBCEAHEBHOM KU3HU 1 bu6mmoreka [JOK
yenoseKa https://m.edso0.ru/00ae4270
XMMMYecKoe 3arpasHeHmne OKpy»KatoLei cpebl. bu6mmoreka [JOK
66 1 ]
Ponb XMMWUK B pelieHnn 3KoN0rMYeckmux npobaem https://m.edsoo.ru/00ae0d0a
67 1 bubnuoreka [JOK
PesepBHbIli yPOK https://m.edsoo.ru/00adb33c
68 1 bubnuoreka [JOK
PesepBHbIli yPOK https://m.edso0.ru/00ad9ch?2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET






