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HOACHUTEJIBHASA 3AIINCKA

[IporpammMa 1O XMMHUU Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3zoBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHUI K pe3yibTaTaM OCBOEHUS OCHOBHOM
o0pa3oBaTensHO TPOrpaMMBbl OCHOBHOTO 001IIeT0 00pa30oBaHus, MPEACTABICHHBIX
B ®I'OC OOO, a Ttakxe Ha OCHOBe (QeaepanbHOl pabdodeil MnporpaMMbl
BOCIIUTAHUS U C YYETOM KOHUEMIMHU MPEerogaBaHusl y4eOHOTro npeaMera « XuMus»
B 00pa3oBaTeNbHBIX opranu3anusax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu Aa€T TPEACTABICHHE O LENAX, OOIed cTpareruu
oOy4eHHs, BOCHHUTAHHS M pPAa3BUTUA OOYYAIOIIMXCS CPEACTBAMHU Yy4eOHOro
npeaMera, YCTaHaBJIMBAET 00s3aTeNIbHOE IpEAMETHOE coJiepKaHue,
npeAycMaTpUBaeT pacIpeleieHue €ro Mo KilaccaM M CTPYKTYPUPOBAHUE 10
pazieliaM U TeMaM MPOrpaMMbl MO XUMHUHU, OMNPENENSICT KOJUYECTBEHHBIE H
KaueCTBEHHbIC XapaKTePUCTUKHU COJICpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEILHOCTh M3YUYCHHMS XHUMHUU C YU4€TOM  MEXMOPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTHKM Yy4yeOHOro Ipollecca, BO3PACTHBIX
0COOEHHOCTEW  O00ydYarolmuxcsi, OIpeAeNseT BO3MOXXHOCTH MpeaMeTa s
peanuzainuu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOU
MpoTrpaMMbl HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a TakKe TpeOOBaHUM K
pe3ynbTaTam 0O0y4eHUs XUMUU Ha YPOBHE IeJIe N3ydeHUs MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-ITO3HABATEIILHOW JCATEIbHOCTH OOYYalomerocs II0 OCBOCHHIO
y4eOHOTr0 Co/iepKaHMs.

3HaHUWE XUMHHM CIY>KUT OCHOBOM it (OPMUPOBAHHUS MUPOBO33PEHUS
o0yyJaroIierocs, €ro MmpeiCTaBICHU O MaTEpUaILHOM €IWHCTBE MHpPA, BAKHYIO
poJib UrparoT (GOopMUPYEMbIE XHMHEH MPEICTABICHUS O B3aWMOIPEBPAIICHUSIX
SHEPTUU M 00 DBOJIOIUHU BEHIECTB B MPUPOJE, O IMYTAX PEHICHUS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPhEBOM, JYHEPreTUUYECKOM,
MUIIEBON U DKOJIOTMYECKOM O€30MacHOCTH, MPOOJIEM 3IPaBOOXPAHCHUS.

N3yuenue xumuu:

CIIOCOOCTBYET  pealm3allid  BO3MOXXHOCTEH  JUII  CaMOpa3BUTHUS |
dbopMHUpOBaHUS KYJIbTYphI JIMYHOCTH, €€ 001Iel 1 (QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCUT BKJaJ B (POPMHUPOBAHUE MBIIUICHUS U TBOPUYECKHUX CIIOCOOHOCTEM
0o0y4Jarommxcsi, HaBBIKOB HMX CaMOCTOATEJIBHOM y4eOHOM  JesATENbHOCTH,
OKCIIEPUMEHTAIILHBIX W HCCIICOBATEILCKAX YMEHUM, HEOOXOIUMBIX KakKk B
MOBCEIHEBHOM JKU3HU, TaK U B POGECCHOHATBHON ACSITENbHOCTH;

3HAKOMHUT CO CHEIMU(UKON HAYIHOTO MBIIUICHUS, 3aKIaJbIBaeT OCHOBBI
LEJIOCTHOTO B3IJISI1a HA €AUHCTBO MPUPOBI U YEJIOBEKA, SIBJIIETCS OTBETCTBEHHBIM
3TanoMm B GOpMHUPOBAHUHN €CTECTBEHHO--HAYYHON IPaMOTHOCTU 00YyYaIOlUXCsl;



CrocoOCTBYeT (POPMHUPOBAHUIO IEHHOCTHOTO OTHOLIEHHS K €CTEeCTBEHHO-
-Hay4YHBbIM 3HAHUSIM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJAJ B 3KOJOTHYECKOE
00pa3oBaHUE 00YYAIOIITUXCSI.

JlanHble HampaBlieHHWs B OOyYEHMHM XUMHUU OOECHEeUMBAIOTCSA CIEHUPUKON
ColiepKaHusl  yuyeOHOro  MpeAMeTa, KOTOPBIA  SABISAETCS  MEAAroruyecKu
a/IalITHPOBAHHBIM OTpaKeHHEM 0a30BOM HayKH XUMUH Ha ONpPeNeIEHHOM dTane eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIer0 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIONIMMUCS CHUCTEMbl IMEPBOHAYAIBHBIX TMOHSITHUI XUMHUHU, OCHOB
HEOPraHMYECKOW XMMHUU U HEKOTOPBIX OTJEIbHBIX 3HAYUMBIX TOHSTUN
OPTraHUYECKON XUMHH.

CtpykTypa cojepkaHus MPOTpaMMbl MO XUMHUU CPOPMHpPOBAHA HA OCHOBE
CUCTEMHOTO Ioaxoaa K e€ m3ydeHuro. CoaeprkaHue CKIAIbIBACTCA U3 CUCTEMBI
MIOHATUN 0 XUMHUYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI ITOHATUN O XUMUYECKOU
peakiuu. OO0e 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPUHLHUITY
ITOCJIEAOBATEIBHOTO PA3BUTHS 3HAHUM HAa OCHOBE TEOPETHUUYECKUX IPEACTABICHAN
Pa3HOro ypOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— [lepunonnueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— YYE€HHUSI O CTPOCHUHU aTOMa U XUMHYECKOU CBSI3H;

— TMpeacTaBieHUd 00 AIEKTPOJUTUYECKON AHCCOUMAalMU BEIIECTB B
pacTBopax.

Teopernueckue 3HAHUS PACcCMATPUBAIOTCS HA OCHOBE SMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO
YPOBHSI K JPYrOMY, BBINOJHSAS (PYHKIUM OOBICHEHUS W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHUSI U BO3MOXKHOCTEW MPAKTHUYECKOTO MPUMEHEHHS U TOJTYy4YECHUS
M3y4aEMBbIX BEIIECTB.

OcBoeHne mporpaMMbl [0 XUMHUU  CIIOCOOCTBYeT  (hOPMHPOBAHUIO
IIPEACTABJICHUS O XMMUYECKOM COCTABJISAIOLIECH HAYYHOU KAPTUHBI MUpA B JIOTUKE
€€ CHCTEMHOM MPHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAyYHOMY 3HAHHUIO H
METOJIaM TO3HAaHWSI B Hayke. M3ydeHuWe XUMHM MPOUCXOJIUT C MPUBICUYCHUEM
3HAHWM W3 paHee W3YYEHHBIX Y4YeOHBIX mpeaMeToB: «OKpyXKaromuid MUpy,
«buomnorus. 5—7 ximacce» u «Pusuka. 7 Kinacey.

[Ipy wu3yyeHUM XUMHH TPOUCXOAUT (PopMHpOBaHWE 3HAHUN OCHOB
XUMUYECKON HAyKH Kak 00JIaCTU COBPEMEHHOTO0 €CTECTBO3HAHMS, MPAKTHUECKOU
JNEATEIbHOCTH YEJIOBEKa M KAK OJHOTO W3 KOMIIOHEHTOB MHPOBOU KYJBTYPBI.
3amaya y4eOHOTO MpeaMera COCTOMT B (DOPMHPOBAHMHM CHCTEMBl XMMHUYECKUX
3HAHUN — BaXHEUNX (haKTOB, MOHSTHI, 3aKOHOB M TEOPETUUYECKHUX TMOJOKECHUM,
JOCTYIHBIX 0000IIEHUI MHUPOBO33PEHUYECKOTO XapaKTepa, s3blka HAyKd, B



NpUOOIIEHUH K HAyYHBIM METOJaM T[O3HAaHUS TPU W3YyYEHUU BEIIECTB U
XUMUYECKUX PeaKIuii, B ((OPMUPOBAHUH U PA3BUTHH TO3HABATEIHHBIX YMEHUN U
UX TPUMEHEHWHM B YYEOHO-TO3HABATEIBHOW M Yy4eOHO-UCCIIEI0BATENbCKON
JeSTEIbHOCTH, OCBOCHUU TPaBWJI O€30MacHOro oOpamlieHusi ¢ BELIECTBAMU B
[MOBCEJHEBHOM KU3HU.

[Ipu u3yuyeHun XMMHHM Ha YPOBHE OCHOBHOT'O OOIEro 0Opa3oBaHUsI BaXKHOE
3HaYE€HHE MPUOOPENH TaKUE LU, KaK:

— ¢dopMUpOBaHHE WHTEIJICKTYallbHO pA3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIHHOMY MPHUHITHIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

—  HampaBJICHHOCTh OOy4YeHUSI HA CHCTEMAaTHYECKOE IpPUOOIIECHUE
oOy4Jaronmxcsi K CaMOCTOATEIbHON IT03HABATEIbHOM JIEATEIbHOCTH, HAy4YHBIM
METO/IaM TO3HaHUs, (OPMHUPYIOIIUM MOTHBAILMIO M PA3BUTHUE CIOCOOHOCTEH K
XUMUWY;

— obecrieyeHne ycaoBHil, COCOOCTBYIOLUIUX MPUOOPETEHUIO 00YUaOIIMMHUCS
OMbITa PA3HOOOPA3HON NEATEIbHOCTH, MO3HAHUS M CAMOIIO3HAHMUSI, KIIFOUEBBIX
HaBBIKOB (KJIFOYEBBIX KOMIIETEHIIMI), MMEIONIUX YHUBEPCAIbHOE 3HAYCHHUE IS
Pa3JIMYHBIX BUJIOB JEATEIbHOCTH,

— (dopmupoBanue oOmEelH (QyHKIIMOHATFHON W  €CTeCTBEHHO-HAyYHOU
rpaMOTHOCTH, B TOM UHCIE€ YMEHUM OOBSICHATH W OLECHUBATHh SIBJICHUS
OKPY’KAIOIIEro Mupa, UCIHOJIb3ysl 3HAHUSI W OIbIT, MOJYyYCHHbIC NMPU HU3yYCHUU
XUMUH, TPUMEHITh HX TMPU PEIICHUH MpoOJeM B TMOBCEIHEBHOW KU3HU U
TPYAOBOM JAEATEIBHOCTH;

— (¢dopMupoBaHre y OOydYarOUIMXCAd TyMAHUCTHUYECKUX OTHOIICHUH,
MOHUMAaHUSl 1IEHHOCTH XHUMHUYECKUX 3HAHUWU JJI1 BBIPAOOTKH DKOJIOTHYECKH
11eJ1eCO00pa3HOT0 TOBEJEHUS B OBITY W TPYAOBOM JEATETRHOCTH B LEISAX
COXPaHEHHUs CBOETO 310POBbs U OKPYKAIOIIEH IPUPOLHON CPEBIL;

— pa3BUTHE MOTUBalUMU K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIIUTAHUIO Ha OCHOBE YCBOCHHMS OOIIEYEIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MpOo(dHIIs U HAMPABICHHOCTH NajJbHEUIIETro
00yueHwus.

OOmiee 4YuCIO dYacoB, OTBEAEHHBIX IS HW3Y4YEHUS XUMHUU Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, cocTaBisieT 136 gacoB: B 8 kiacce — 68 yacos (2
yaca B HeJleli0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COILEPKAHUE OBYUYEHUSA

8 KIIACC

IlepBoHaya/bHbIE XUMHYECKHE IOHATHUS

[Ipenmer xumuun. Ponb XMMUM B )KU3HHU YEIOBEKAa. XMMHS B CHCTEME HayK.
Tena wm BemecTBa. DU3NYECKUE CBOWCTBA BEMIECTB. ATrpEraTHOE COCTOSHUE
BemlecTB. [loHsATHE O MeToax MO3HaHWS B XUMHUU. UHCThIE BEHIECTBA U CMECH.
CrniocoObl pa3esieHust CMECei.

ATOMBI W MOJIEKYJIbl. XHUMHYECKHE 3JeMEHThl. CHMBOJIBI XUMHUYECKHX
aneMeHTOB. [IpocThie U ClOXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckas ¢dopmyrna. BajaeHTHOCTh aTOMOB XUMHUYECKHUX DIIEMEHTOB.
3aKOH TMOCTOSIHCTBAa cocTaBa BewlecTB. OTHOCHUTENbHAas aToOMHas Macca.
OTtHOocHTeNbHAsT MOJIEKYJIsIpHas Macca. MaccoBasi 10Ji1 XUMUYECKOTO 3JI€MEHTa B
COEJIMHEHHUHU.

KonunuectBo BemectBa. Mosb. MonsipHass Mmacca. B3auMoCBsI3p KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX eAuHHI] BemiectBa. Pacuérel mo dopmynam
XUMHYECKUX COCTMHEHUMN.

du3znyeckre U XMMUYECKUE SBJICHUA. XUMHUUYECKasl peakius U €€ MpU3HAKU.
3aKOH COXpAaHEHMsI MAacChl BEIIECTB. XUMHUYECKHe ypaBHeHUs. Knaccudukarms
XUMHUYECKUX peaklnil (COeTUHEHUS, pa3I0KEeHUs, 3aMeIleHUs, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHW IMOCY/I0H, MpaBuUiaMu paboThl B JIAOOPATOPUH U
npuémMamMu o0palleHus ¢ J1adopaTopHbIM O0OPYAOBAHUEM, U3YUEHHE U OMUCAHUE
(u3MUecKMX CBOMCTB O00pa3lOB HEOPraHWYECKUX BEIIECTB, HAOJIOJCHHE
¢usnueckux (TJIaBJICHUE BOCKA, TasHUE JibJa, PAaCTHUPAHHME caxapa B CTYIIKE,
KUTICHUE W KOHJCHCAIMS BOJbI) U XMUMHUYECKUX (TOpEHHE CBEYH, MPOKAJTUBAHUE
MEIHOM MPOBOJIOKH, B3aUMOJCICTBUE MeJla C KUCJIOTOM) sIBIEHUI, HAO0/IeHHE U
OMKCaHUe NPU3HAKOB MPOTEKAHMUSI XUMHUYECKHX pEeaKlMil (pasiiokeHue caxapa,
B3aMMOJIEUCTBHE CEPHOM KHUCIOTHI C XJOPUAOM Oapus, pa3ioKeHHe TMAPOKCHUIA
Menu (II) mpu HarpeBaHuM, B3aUMOJICUCTBUE Kese3a ¢ pacTBopoM coiiu meau (ID),
M3Yy4YE€HHUE CIIOCOOOB pa3leNieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHMUE,
BbIIApUBaHUE, AUCTUIUISIIUSA, XpoMaTorpadus, MPOBEACHUE OYUCTKUA MOBAPEHHOM
COJIU, HaOJIOJEHWE W  OINUCAaHWE  pe3yJbTAaTOB  IPOBEACHHS  OIbITA,
WJUTFOCTPUPYIOLIETO 3aKOH COXPAHEHUs MacChl, CO3JaHUE MOJEIEH MOJIEKYII
(LIapOCTEPIKHEBBIX ).

BaxHeimue npeacTaBuTe I HEOPraHUYECKHX BELeCTB

Bo3nyx — cMech razoB. CocraB Bo3znyxa. Kucimopon — alIeMEHT U MpOCTOe
BemiecTBo. HaxoxneHue kucinopona B mpupoje, (U3MUECKME U XMMHYECKHE
cBoiictBa (peakmmu TtopeHusi). Oxcuapl. [Ipumenenme xuciaopoma. CrocoOb



MOJYYEHHS] KHUCJIOpOJa B Ja0opaTopud H MOpOMbIIIEHHOCTU. Kpyrosopor
Kucnopoa B mpupojie. O30H — aJIoTpoIiHas MOIU(UKALIHS KUCIOPOA.

TeroBoit 3¢ (deKT XUMUYECKOW peakluu, TEPMOXUMHUYECKUE YpPaBHEHWS,
9K30- M JHAOTEPMHYECKHE peakuuu. TOIIMBO: yrojb W METaH. 3arps3HEHUE
BO3/lyXa, YCHJICHHE MApHUKOBOTO 3¢ (eKTa, pa3pylieHre 030HOBOTO CIIOSL.

Bopopon — nsnemeHT m mpocrtoe BemectBo. Haxoxaenue Bomopona B
npupoae, Gu3Mdeckne W XUMUYECKHE CBOWMCTBA, MPUMEHEHHE, CIOCOOBI
noxyyeHus. Kucnotsl u conm.

MonsipHbIii 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHEHUSIM.

Odusnyueckne CBOWCTBA BOAbl. Boma kak pactBopurenb. PacTBOpEL
HacepiieHHble ¥ HEHACBIIEHHBIE PACTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBast 10Ji BEIIECTBAa B PacCTBOpE. XMMHUECKHUE CBOMCTBA BOJbI. OCHOBaHHS.
Ponp pacTBOpoB B Ipupoze U B KHU3HU 4YesioBeKa. KpyroBopot BoAbI B MPUPOJIE.
3arps3HeHne NpUpPOAHBIX BoJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus Heoprannmdeckux coenuneHuit. Oxcuapl. Kiaccudukanus
OKCHUJIOB:  cojieoOpaszyroniue  (OCHOBHBIE, KHUCIOTHbIE, aM{OTEepHbIE) U
HecosieoOpazyromue. Homenkmarypa okcuaoB. Du3nUeckue U XUMHYECKUE
CBOMCTBA OKCUJIOB. [lonyueHue okcuaos.

OcHoBanusa. Knaccudpukanust ocHOBaHMM: INENOYM U HEPACTBOPUMBIE
ocHOoBaHusd. HoMeHknatypa ocHoBaHWi. PU3NMYECKHE M XHUMHYECKHE CBOWCTBA
ocHoBaHuU. [loyyeHne ocCHOBaHUM.

Kucnotel. Knaccudukanusa kucnor. Homenknarypa kucnor. Ousndeckue u
XMMHUYECKUE CBOMCTBAa KHUCHOT. Psan axktuBHoctu MmertamnoB H. H. bekerosa.
[lonydeHne KHACIOT.

Comu. Homenknatypa coneil. @U3NYECKUE U XMMHYECKUE CBOMCTBA COJICH.
[Tomyuyenue conei.

I'eneTnueckas CBsI3p MEXKY KIaCCAMU HEOPTraHUYECKUX COCIMHEHUM.

Xumuueckuii IKCnepuUMenm:

KAU4E€CTBEHHOE ONPENIEIICHUE COAEpKaHUs KUCIOpOAa B BO3yX€, MOIyYEHHE,
coOupaHue, pacro3HaBaHWE M M3YYEHHE CBOMCTB KHUCIOPOJa, HaOIIOACHHUE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCJIOBUS BO3HUKHOBECHUS U
MpEKpamieHus TOpeHus (moXapa), O3HAKOMJIEHWE C oOpasllaMh OKCHIIOB U
OMMCAaHUE HUX CBOWCTB, IOJy4YE€HHE, COOMpaHHUE, paACIIO3HABaHHE W U3yUYCHHUE
CBOMCTB BojJopoAa (ropeHue), B3auMozeiicTBue Bojgopoaa ¢ okcuaom meau (II)
(BO3MOKHO HMCIOJIb30BaHHE BUAECOMATEpUaIOB), HAOIIOAeHHE 00pa3IOB BEIIECTB
KOJIMYECTBOM | MOJIb, HMCCIICIOBAHUE OCOOEHHOCTEW pACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIECHHE PACTBOPOB C OMPEICIEHHON
MacCOBOW J0JIEl pacTBOPEHHOTO BEIIECTBA, B3aUMOJICUCTBUE BOJBI C METaJIIaMU
(HaTpueM ®  KaubllueM) (BO3MOXHO HCIOJb30BAaHUE BHUJIEOMATEPUAJIOB),



WCCTIEIOBaHNE O0pa3loB HEOPTraHWYECKHX BEIIECTB PA3IMYHBIX  KJIACCOB,
HaOJI0/ICHNE U3MEHEHUS OKPACKU MHJIMKATOPOB B PAaCTBOpAaX KUCIOT U IIEIOYEH,
u3ydueHue B3aumopeiicTBus okcuga menu (II) ¢ pacTBopoM cepHOW KHCIIOTHI,
KHCJIOT C MeETajulaMH, pEeakUHil HEUTpalh3aluy, IOJTYyYEHHE HEPACTBOPHUMBIX
OCHOBAHUWM, BBITECHEHHWE OJHOTO METaJIa JAPYTMM W3 PacTBOpa COJIM, PEIICHUE
JKCIIEPUMEHTAIIBHBIX 33/a4 10 TeMme «BaxHelmme Kiaccbl HEOPTaHUYECKUX
COCIIMHEHUI.

IMepuognueckuid 3axkoH u Ilepumoamuyeckass cucreMa XUMHYECKHUX
iemenToB JI. U. MenneneeBa. Ctpoenne aroMoB. XHMHYECKAsl CBS3b.
OKHCIUTETIbHO-BOCCTAHOBUTE/IbHbIC PeaKIUU

[lepBbie TOMBITKK KJIAaCCUPUKAIIMU XUMHUUYECKUX dJEeMEHTOB. [loHsaTne o
IpyNmax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIECTOYHO3EMEIbHBIE METAJLIBI,
raJIOreHbl, MHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpbIe 00pa3ytoT aM()OTEPHBIE OKCUIBI
Y TUAPOKCUJIBL.

Ilepnonmueckuit 3akoH. [leproguyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas ©W  JJIUHHONEpUOAHAs  (HOPMBI
[Tepuoanyeckoit cucrembl xumuueckux ameMeHToB [[. 1. Menaeneesa. Ilepuoabl
U rpynnbl. Ouznueckuii CMBICIT TOPSAKOBOIO HOMEpPA, HOMEPOB IIEpUOJa U
TPYNIbI 2JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oronsl. Onektponsl. CtpoeHue
ANIEKTPOHHBIX ~ 000JI0YeK aToOMOB TEepBbIX 20 XUMHUYECKHUX  DIJIEMEHTOB
ITepuomnueckoit cucremnl [[. M. MenneneeBa. XapakTepuCTUKa XUMHUYECKOTO
3JIEMEHTA M0 ero nosioxeHuro B [lepuoanyeckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHUs paanyca aTOMOB XHWMHYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPyNIiaM U MEPUOIaM.

3nauenue [lepuoauueckoro 3akoHa u [lepruoanyeckoil CUCTEMbI XUMUYECKUX
JJIEMEHTOB Ui pa3BuUTHs Hayku M npaktuku. . M. MenneneeB — yd€Hblil u
rpaXJaHuH.

Xumudeckass cBsa3b. KoBajieHTHass (ToJisipHass W HEMOJISIpHAs)  CBS3b.
DIIEKTPOOTPULIATEIILHOCTh XUMUUYECKUX 31EMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHus.  OKUCIUTEIbHO--BOCCTAHOBUTENIBHBIE  PEAKIIUU.
ITponecchbl okuciieHHsI 1 BOCCTaHOBIIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnRepuMeHm

U3y4eHHe OO0pa3lioB BEHIECTB META/VIOB M HEMETAIOB, B3aUMOJCHCTBUE
TUIPOKCUAA LHMHKA C PACTBOPAMHM KHUCJIOT W IIEJIOYEH, MPOBEIEHUE OMbBITOB,
WUTIOCTPUPYIOIINX — MPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX — PEAKLIHMI
(ropeHue, peakiuu pa3noKeHus, COSUHEHHUS).

Mexcnpeomemmnuwie ceasu



Peanuzanust MeXOpeAMETHBIX CBSI3€M MpU M3YyYEHHM XMMHUM B 8 Kilacce
OCYIIIECTBJISIETCS. 4epe3 HKCIOJIb30BaHME KaK OOIMMUX eCTECTBEHHO--HAYYHBIX
NOHSATUM, TaK U MOHATHM, SIBISIOMINXCS CUCTEMHBIMH JJISI OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'O ITUKJIA.

OO0mme ecTeCTBEHHO--HAYYHbBIE TIOHITHS: HAyYHBIN (aKT, TUTIOTE3a, TCOPHS,
3aKOH, aHaJNW3, CHUHTE3, KiIaccu(ukanus, TMepuoIUuIHOCTh, HAOII0ICHUE,
3KCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHNE, MOJICIIb, SIBIICHUE.

®usuka: Marepus, aToM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
U30TOIIbI, PAJMOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUM 3apsll, BEIIECTBO, TEJO,
00bEM, arperaTHO€ COCTOSIHME BEIIECTBA, a3, (M3UYECKUE BEIUYHUHBI, €IUHUIIBI
W3MEpPEHUs, KOCMOC, TTAHETHI, 3BE31bI, COJHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, rugpochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
IIOJIE3HBIE UCKOIAEMBbIE, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHUYeCKasl peaKkuus

[Tepnonnueckuit 3akoH. Ileproanueckas cucteMa XUMHYECKHUX 3JIEMEHTOB /1.
N. Mengeneea. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOICTB
XUMHUYECKUX DJIEMEHTOB TMEPBBIX TPEX IMEPUOJIOB, KM, KaldblUs W HX
COCIMHEHU B COOTBETCTBMU C IIOJIOKEHHEM 3JIEMEHTOB B Illepuoanueckoi
CHUCTEME U CTPOCHUEM UX ATOMOB.

CrpoeHue BemiecTBa: BHAbI XUMHUYECKOW CBSI3U. THUMBI KPUCTALITUYECKUX
PELIETOK, 3aBUCUMOCTh CBOWCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKOU PEIIETKH U
BHJIa XUMHYECKOU CBSA3H.

Knaccudukanuss 1 HOMEHKJIATypa HEOPTraHMYECKUX BEIIECTB. XUMHUYECKHUE
CBOMCTBA BEUIECTB, OTHOCSUIMXCA K Pa3jIMYHbIM KJIACCaM HEOPraHUYECKHUX
COCIMHEHUN, TEHETUYECKAs CBSI3b HEOPraHNYECKUX BELIECTB.

Kiaccudukanust XuMU4ecKUX peakidii Mo pa3iudyHbIM IpU3HaKaM (110 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TEIIoBOMY 3(ddekTy, Mo
WU3MEHEHUIO CTENEHeW OKUCIICHHS XUMHYECKHX AJIEMEHTOB, IO 0OpPaTUMOCTH, IO
Y4acTHIO KaTajlnu3aTopa). JK30- U HAOTEPMUUYECKUE PEAKIIUU, TEPMOXUMUYECKHE
YpaBHEHHUS.

[lonsiTue 0 cKOpOCTH XUMHUYeCKOM peakuuu. lloHsTe 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusax. [IoHsATHEe 0 TOMOT€HHBIX M IeTePOTCHHBIX
peakuusax. llonsatne o karanuse. IlonsTne 0 XxXumMu4yeckoM paBHOBecur. PaKTOPHI,
BIIMSIIOIIME HA CKOPOCTh XUMHYECKOW PEAKIUMU U IOJ0KEHHE XUMHUYECKOIO
PaBHOBECHSL.

OKHCIIUTENTFHO-BOCCTAHOBUTENIbHBIE  PEAKIMM,  DJIEKTPOHHBIM  OanaHc
OKHCIIUTEJIbHO-BOCCTAHOBUTEILHOM  PEAKLIHH. CocraBieHue YPaBHEHHI



OKHCJIMTEIIbHO--BOCCTAHOBUTEINIBHBIX ~ PEAKUHUM C  KCIOJB30BAHHEM  METOJIA
AJIEKTPOHHOTO OajaHca.

Teopust ANEKTPONIUTUIECKON TUCCOUUALIMHU. DIEKTPOIUTHI U HEIJIEKTPOIUTHI.
Katnonsl, annonsl. MexaHu3M OHCCOLMAIMU BEIIECTB C PA3JIMYHBIMU BUIAMU
xuMuueckoi cBsa3u. Crenens aucconuanuu. CUIbHbBIE U CIa0bIe SJIEKTPOIUTHI.

Peakunu nonHoro oOMeHa. Y ciioBUsl MPOTEKAHUS PEAKIIMd MOHHOTO OOMEHa,
MOJHBIE M COKpall€éHHbIE HWOHHBbIE YypaBHEHUs peakiuil. CBoilcTBa KHUCIOT,
OCHOBaHMM W coJeil B CBeTe MPEICTaBICHUNH 00 AJIEKTPOIUTHUECKOM
nucconuanvu. KauectBeHHble peakiii Ha MOHBL. [[OHSATHE O THApOIIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJECIISIMA KPUCTAUIMYECKHX PEHIETOK HEOPTraHUYECKHUX
BEIIECTB — METAJIOB W HEMeTaioB (rpadura M anmasa), CIOKHBIX BEIIECTB
(xJopuga HaTpusi), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHMUYECKOW peakiuu
OT BO3JCUCTBHUS PA3IMUYHBIX (PAKTOPOB, MCCIIENOBAHUE IJICKTPOIPOBOJIHOCTH
pacTBOPOB BEHIECTB, MpoOLEcca AUCCOLUALNHA KHCIOT, WIENOYEed M  COJIEH
(BO3MOXKHO  HCHOJIB30BAHME  BUJEO  MaTEpPHANIOB), IPOBEJCHHE  OIBITOB,
WUTIOCTPUPYIOIINX — MPU3HAKU  TPOTEKAHMs  PEeakluid  HMOHHOrOo  oOMeHa
(oOpa3zoBanue oOcajaka, BbIIEIEHHE Ta3a, oOOpa30BaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIINX — MPUMEPBl  OKHUCIMTEILHO-BOCCTAHOBUTEIBHBIX  PEAKIIMI
(ropeHue, peaklMK pa3lioKEeHHUs, COEIMHEHU), PACIO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C IIOMOIIBK) KAYECTBEHHBIX pPEAKIUMd HAa HWOHBI, PEUICHUE
AKCIIEPUMEHTAJIbHBIX 3a]1a4.

HemeTanssl 1 X coeIMHEHUS

OO6miass xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue U (puznueckue CBOMCTBA MPOCTHIX
BEIIECTB — TrajJoOreHoB. XHMMHUYECKHE CBOMCTBA HAa MpUMEpe  XJopa
(B3auMOJEHCTBHE C METallaMH, HEMEeTaulaMHu, WIeJdo4aMu). XJIIOPOBOJIOPO/I.
ConsHass KMCIIOTa, XUMUYECKHE CBOMCTBA, IOJYyYECHHUE, NMpUMEHEHHe. [lelicTBue
XJIOpa U XJOPOBOAOPOAA HA OPraHW3M YeJOBEKa. BakHeWIMe XJIOpUIbl U UX
HaXOXJECHHUE B IIPUPOJIE.

O6mras xapaktepuctuka 31emMeHTOB VIA-rpynmbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHue W (pu3myecKkue CBOMCTBA
IPOCTBHIX BEUIECTB — KUCIOPOAA U cepbl. AJIIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. Xumudeckue cBoiicTBa cepbl. CepoBOIOpOJ, CTpOEHUE, (PU3NYECKHE U
XuMUueckue cBorcTBa. OKCUABI Cepbl KaK MPEACTABUTENIM KUCIOTHBIX OKCHJIOB.
Cepnas kuciota, (Qu3NUECKMEe ¢ XUMHUYECKHE CBOWCTBa (00mmMe Kak
MPEACTaBUTENS KJacca KHUCJIOT U cruenududeckne). XHUMHYECCKHE PEaKInu,
JeXalle B OCHOBE MMPOMBIIUIEHHOTO CHoco0a MOMy4YeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoil KUCIOThI. COMM CEpHOW KUCIIOThI, KAUECTBEHHAs PEAKLMs Ha



cynabdar-uoH. Haxoxnaenue cepsl u €€ coeauHEHU B mpupoae. XUMHUYECKOE
3arpsi3HEHHE OKPYKAIOIIEH Cpeabl COCIWHEHHSIMH cepbl (KHCIOTHBIE JOXK[IH,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €ro MPEeI0TBPAICHUS.

OO6miast xapaktepucTtuka 3JeMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCICHHS. A30T, pPaCIpPOCTPAHEHHE B IPHUPOJIE,
dusnyeckue U XuMudeckue cBoiictea. Kpyrosopor a3ora B mpupoe. AMMHUaK, ero
¢uznyeckue U XMMHUYECKHUE CBOMCTBA, MOTy4YeHHe U npuMeHenne. Conu aMMOHuS,
ux pU3NUECKUe U XMMUYECKHE CBOMCTBA, MpUuMeHeHHne. KauecTBeHHas peakiius Ha
MOHBI aMMOHHMS. A30THAasl KHCIIOTa, €€ MojyuyeHue, (PU3MUEeCKHe U XUMHUYECKHUE
CBOMCTBa (0OIIME Kak MPEACTaBUTENS Kjacca KUCIOT U crnenuduueckue).
Hcnonbs3oBaHne HUTPATOB M COJEM aMMOHHUSL B KayeCTBE MHMHEpAJIbHBIX
yoopenuil. XuMHUeCKOe 3arpsi3HEHUE OKPYKarolle cpeabl COeIMHEHUIMHU a30Ta
(KUCIOTHBIE NOXKIW, 3arpsA3HEHHE BO3AyXa, HOuBbl U BonoémoB). docdop,
aloTpornHble Moaupukamuu ¢ocdopa, (uzMueckue M XMUMHUYECKHUE CBONCTBA.
Oxkcup docdopa (V) u bochopnas kucnota, pu3MIeCKUe U XUMHUIECKUE CBOMCTBA,
nosydyeHue. Mcnonp3oBanue pocaToB B KAYECTBE MUHEPAIBHBIX YIOOPEHUN.

OOmias xapakTepuctika 31eMeHToB [VA-rpynnbl. OcoOEHHOCTH CTPOEHUs
aTOMOB,  XapaKTEpHBIE  CTENEHH  OKUCIEHUSA.  YTJIEpOJ,  aJUIOTPOIIHBIE
MoAU(UKALIMKM, PpacOpOCTpaHEHUE B NpHUpOAE, (PHU3MYECKHE U XHUMHYECKUE
cBorictBa. Ancopouusi. Kpyroopot yriaepona B npupojae. Okcuabl yriepoja, ux
duznueckue W XUMUYECKHE CBOWMCTBA, JCHCTBME HA JKUBBIE OPraHU3MBI,
MOJlyYeHUE U MPHUMEHEHHE. DKOJIOTMYECKUEe MpOOJIEeMbl, CBSI3aHHBIE C OKCHIOM
yraepoga (IV), rumoresza r1no0anbHOrO TMOTEIJICHUS KJIMMAaTa, IMaPHUKOBBIN
addekT. YronapHas KUCI0Ta U €€ COoM, UX PU3NUYECKUEe U XUMHUYECKHUE CBOICTBA,
noinyyeHue u npuMmeHeHue. KaudecTBeHHass peakuuss Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBbITY, MEIUIIMHE, TPOMBIIIJIEHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHavasIbHbBIE MOHATHSA 00 OPraHUYECKUX BEIIECTBAX KaK O COCTUHEHUSX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTHIIEH, TaHOJI, TJIMLEPUH, YKCYCHAs! KUCIIOTA).
[IpupoaHbie HMCTOYHUKHA YIJIEBOJOPOAOB (yroib, NPUPOAHBIA Ta3, HeDTh),
MPOJYKThI WX TmepepaboTku (O€H3WH), UX POJIb B OBITY M MPOMBIIUICHHOCTH.
[TonsiTie 0 OMONOTMYECKU BaXKHBIX BEIIECTBAX: JKUPaAX, OCNKaX, YriIeBoJax — M UX
poJii B OKM3HM UeloBeKa. MaTepualbHOE€ €IUHCTBO OpPraHUYeCKUX U
HEOPTraHUYECKUX COCTUHEHUN.

Kpemuuii, ero ¢Qusmueckue M XUMHUYECKHE CBOWCTBA, MOJyYEHUE W
npumeHenne. CoenuHEHHUS KpemMHHUsT B mpupoje. OOmme mnpeacTaBieHUss 00
okcune kpemuusi (IV) u kpemuueBoi kuciore. CHUIMKAThI, UX UCIIOJIb30BAaHUE B
ObITY, B MPOMBIIUIEHHOCTU. BakHelllline CTpouTeNbHbIE MaTepuaibl: KEPAMHKA,



CTEKJIO, LIEMEHT, 0eToH, kene300eToH. [Ipobiembl 6€30mMacHOro MCHOJIb30BaHUS
CTPOUTENBHBIX MATEPUAJIOB B OBCEIHEBHOM JKU3HHU.

Xumuueckuii IKCnepuUMeHm:

U3y4YeHHE 0Opa3I[OB HEOPTraHWYECKUX BEIIECTB, CBOMCTB COJIIHOM KHUCIOTHI,
MPOBEJICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUI-UOHBI U HAOIIOJCHUE TTPU3HAKOB
WX TIPOTEKAHWs, OIBITHI, OTPAKAMOIHE (U3MUECKHE W XHUMHYECKHE CBONCTBA
TaJIOTEHOB M WX COEJIMHEHHUU (BO3MOYKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAKOMJIEHHE C O00pa3laMu XJIOPUAOB (TaJOre€HUIOB), O3HAKOMIJICHHE C
oOpaslaMu cepbl M €€  COCIUHEHUAMH  (BO3MOXKHO  HCIIOJIb30BAaHUE
BHJICOMaTEpHUANIOB), HAOMIOZEHUE Mpoliecca OOYTIMBaHUS caxapa IoJ| JelCTBUEM
KOHIECHTPUPOBAHHOW CEPHOW  KHUCJIOTBHI, H3YYECHHE XUMHYECKHUX CBOMCTB
pa30aBIIEHHOMN CEPHOU KUCIIOTHI, MPOBECHNE KAaUeCTBEHHON peakiny Ha cyibdar-
WOH M HaOJIOJIeHHWE TpHU3HAaKa €€ IMPOTEKaHUs, O3HAKOMJICHHE C (PU3HMUECKUMU
cBoiicTBaMu a3zota, (Gochopa M HX COCAMHEHHM (BO3MOXKHO HCIOJIb30BAHUE
BHJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (HochOpHBIX yAOOpEHUH, MOIyUYEHUE,
coOupaHue, pacro3HaBaHWE€ M M3YYCHHE CBOWCTB aMMHakKa, MpPOBEACHHUE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHMS U (pocharT-uoH U U3ydyeHHE MPU3HAKOB
UX IPOTEKAHUs, B3aUMO/ICVCTBUE KOHIIEHTPUPOBAHHON a30THOW KUCJIOTHI C MEJIbIO
(BO3MOKHO WCIIOJIb30BAHUE BUJICOMATEPUAJIOB), W3y4YCHUE MoJenen
KpUCTAJUIMYECKUX PEIIETOK anMasa, rpaduta, (QymiepeHa, O3HaAKOMJIEHHE C
IPOLIECCOM  aJICOPOITMU  PACTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIIIEM U
YCTPONCTBOM MPOTUBOTa3a, MOJydyeHHe, COOMpaHue, paclio3HaBaHUE U W3Y4YEHUE
CBOMCTB YTJICKMCIIOTO Tra3a, MPOBEICHUE KaUYeCTBEHHBIX PEaKIMii Ha KapOOHAT U
CUJIMKAT-UOHbl W U3YYCHUE TMPU3HAKOB MX NPOTEKAHUs, O3HAKOMIICHHE C
MPOAYKIIMEH CUJIMKATHOM MPOMBIIIJIEHHOCTH, PEIICHUE JKCIEPUMEHTATbHBIX
3a7a4 1o TeMe « BaxxHene HeMETAIUIbl U UX COCTUHEHUS.

MeTaJsibl 1 X COeIMHEHUS

OO6mas XxapakTepruCcTUKa XUMUYECKUX JIEMEHTOB — METAJJIOB Ha OCHOBAHUU
ux nosioxeHus B llepuommueckon cucreme xumudeckux odiaemeHtos . U.
MenpneneeBa u cTpoeHus: aToMoB. CTpoeHHE MeTauIoB. MeTtamnueckasi CBsi3b U
METAJJIMYECKasi  KpUCTAJUIMUECKass  Pem€Tka.  DIEKTPOXUMHUYECKUH  pAall
HaIpsHKEHUN MeTauioB. OU3NUYecKne U XUMUYECKHUE CBOMCTBAa MeTaiioB. OO0mue
CrocoObl Mody4yeHus: MeTawioB. [loHATHE O KOPpPO3UMM METAIJIOB, OCHOBHBIE
crocoObl 3amuThl WX OT Koppo3uu. CrjaBbl (CTallb, YYTyH, AIOPATIOMHUHUH,
OpoH3a) U UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIIICHHOCTH.

[llenounsie mMeTamibl: noynoxeHue B [lepuoanveckon cucreMe XUMHYECKHUX
anemeHnToB JI. M. Menneneesa, CTpO€HHE MX aTOMOB, HaXOXJICHHE B IPHUPOJIE.
duznyueckre U XMMUYECKUE CBOMCTBA (HA mpumMepe HaTpusi U Kanus). OKCUIbl U



TUOPOKCUABI HATpusd M Kanusa. [IpuMeHeHue 1IeNnoYHbIX METauiOB W HX
COCJIMHCHMH.

[[lenouyno3eMebHbIE METaJUIbl MAarHMi M KaJbIMi: IIOJIOKCHHE B
[lepnoanueckon cucreme xumudeckux aneMmeHToB Jl. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaxXOXJEHHE B npupoae. Ou3ndeckne 1 XMMHYECKUE CBOMCTBA MarHus
u Kanbiuda. Baxuelinve coequHEHUs KalblUsi (OKCHJ, THUAPOKCHUI, COJIH).
JXécTkocTh BOJBI U CITOCOOBI €€ YCTpaHEHHUS.

AJIIOMUHUN: TI0J1I0’)keHUE B [leproinueckor cucTeMe XuMUIECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoxaeHue B mpupoae. dDuszmueckue u
XUMUYECKUE CBOMCTBA alIOMUHUSA. AM(POTEpHBIE CBOMCTBA OKCHAA U TUIPOKCH]IA
AJIIOMHHMUS.

Kenezo: nonoxenue B [lepuoguueckoil cucremMe XMMUYECKUX 3JeMEHTOB /1.
. MengeneeBa, CTpoeHHE aToMa, HaxoXJIeHUE B mnpupoae. Duznueckue u
XUMHUYECKHEe CBOMCTRBA kene3a. OKCUIbI, THAPOKCHIBI M conn kene3a (1) u sxxenesa
(IIT), mx coctaB, CBOMCTBA U MOJTYyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE ¢ oO0pa3llaMH METANIOB M CIUIABOB, HUX (PU3HMUECKUMHU
CBOWMCTBAMH, H3Y4YE€HHE  PE3YJIbTaTOB  KOPPO3HMH  METALIOB  (BO3MOXKHO
WCIIOJB30BaHUE BHUJIEOMATEpUANIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHJIA
KaJIbI[Usl W HaTpus C BOJOM (BO3MOXKHO HCIIOJB30BaHUE BHJICOMATEPUAIIOB),
VCCJIEJOBAHUE CBOMCTB ECTKOW BOJIBI, MPOIIECCA TOPEHUS KEe3a B KUCIOPOIE
(BOBMOXHO  MCIIOJIb30BAaHME  BHJIEOMATEpPUANIOB), IPHU3HAKOB  IPOTEKAHUSA
KAQYECTBEHHBIX PEAaKIMN HA MOHBI: MAarHus, KUIbLHS, aJIOMUHUS, [IUHKA, JKEJe3a
(IT) u xeneza (I1I), meau (II), HaOnrOAEHME M ONMUCAHUE MPOLECCOB OKPALLIMBAHUS
MJaMEHU WOHAaMU HaTpus, KaJius U Kaidblugd (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), UCCIICIOBAaHNE aM(POTEPHBIX CBOMCTB THMAPOKCHIA aTIOMUHUS
Y TUAPOKCHUJIA [IUHKA, PEIICHUE SKCIIEPUMEHTANIBHBIX 3a71a4d Mo Teme « Baxkneumme
METAaJJIbl U UX COCTMHCHUS.

XuMHS M OKPYKAIOLIAA cpela

BemectBa u marepuanbl B TNOBCEIHEBHOM XKU3HU 4YeJlOBEKA. be3omacHoe
MCIIOJIb30BAaHUE BEIIECTB M XMMUYECKUX peakiuii B ObITy. [lepBas momornis npu
XAMHUYECKHX 05KOTaX U OTPABJICHUSX.

XUMHUYECKOE 3arps3HEeHHUE OKpYXKawIleh cpeabl (MpeaeibHas I0MmycTUMast
KOHIIEHTpaius BeiecTs, nainee — [1/1K). Pons xumMuu B penieHun dKOJIOrMYeCKUX
npoOsem.

Xumuueckuii IKCnepumenm:

n3ydeHue o0pasmoB MaTepuangoB (CTEKJIO, CIIaBBI METAUIOB, MOJMMEPHEIC
MaTepualbl).

Mexcnpeomemmnuwie ceasu



Peanuzamusi MeXnpeIMETHBIX CBsI3€H NMpU HM3YYEHUH XUMHH B 9 Kiacce
OCYIIECTBIISIETCS 4Yepe3 HCIOJb30BaHME KaK OOIIMX eCTECTBEHHO-HAyYHBIX
HOHSATHH, TaK ¥ MOHITUH, SIBISIFOIINXCS CUCTEMHBIMU JIsi OTACIBHBIX MPEIMETOB
€CTEeCTBEHHO--HAyYHOTO ITUKIIA.

OOmue ecTecTBEHHO-HAyYHbIE TOHATHSA: HAYYHBIA (PAKT, TMIIOTE3a, 3aKOH,
TEOpHWs, aHalu3, CHHTE3, KiIaccu(uKaluusg, TEPUOANYHOCTb, HaOIIOICHHE,
HKCIIEPUMEHT, MOJCIUPOBAHUE, H3MEPEHHUE, MOJENb, SBJICHHE, MapHUKOBBIN
3¢ eKT, TEXHOIOTHS, MAaTEPHUAIIHI.

@dusnka: Mmarepus, aTroM, OJEKTPOH, NPOTOH, HEHTPOH, HOH, HYKIH],
W30TOMbI, PagMOAaKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYCCKUN 3apsiji, MPOBOTHUKH,
MOJYIPOBOIHUKH,  JUDJIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHME BEILECTBA, a3, pacTBOP, paCTBOPUMOCTb, KPUCTATIINYECKAs
pemérka, CIuiaBbl, (PU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, IJIaHETHI, 3BE3/1bI, COHIIE.

buonorusa: ¢orocunres, npixanue, Ouocdepa, IKOCUCTEMA, MHUHEPATBHBIE
yI0OpeHusi, MUKPOIJIEMEHTBI, MAKpOAJIEMEHTHI, TUTATEIIbHBIC BEIIECTBA.

I'eorpadusa: armocdepa, ruapocdepa, MHUHEpaNIbl, TOPHbIE IOPOJBI,
M0JIE3HBIE UCKOIAEMbI€, TOIIIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHUA ITPOI'PAMMBLI 110
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHMUSA

JINYHOCTHBIE PE3YJIBTATBI

JIngyHOCTHBIE pE3yJbTAaThl OCBOCHHUS MPOrPAMMBI  OCHOBHOIO OOIIEro
o0pa3oBaHUsI JOCTUTalOTCsl B X0Jie OOYYEeHHs XMMUU B €IMHCTBE Y4YEOHOU H
BOCIIUTATEIIbHOMN JIEATEIBHOCTU B COOTBETCTBUU C TPAJAULIMOHHBIMU POCCUMCKUMU
COLIMOKYJIbTYPHBIMA W JYyXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMHU, NPUHATHIMU B
o0lllecTBE TMpaBWIaMU M HOPMaMU TMOBEACHUA M CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAaHUs, CAMOPA3BUTHUSA U COLUATIM3AIMN 00YUYaIOIINXCS.

JIn4HOCTHBIE  pe3yJbTaThl ~ OTPAXalOT  TOTOBHOCTh  OOYYalOIIUXCS
PYKOBOJACTBOBATbCSl CUCTEMOW IMO3UTUBHBIX ILIEHHOCTHBIX OpHUEHTALUN U
pacIIMpeHUe OMbITA ICSITETbHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHUS

LIEHHOCTHOTO OTHOIIEHUSA K OT€YECTBEHHOMY KYJBTYPHOMY, HCTOPHYECKOMY
U HAy4YHOMY HACJIEAUI0, NOHMMAaHWs 3HAYEHUsS XUMHYECKOW HAayKu B JKU3HU
COBPEMEHHOT0 OOIIEeCTBa, CIOCOOHOCTU BIAJETh JOCTOBEpPHOM WH(pOpMaIMeil o
MEPENOBBIX JIOCTHXKEHUSIX M OTKPBITUAX MHUPOBOM W OTECUECTBCHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) rpakIaHCKOT0 BOCTIMTAHUSI:

IIPEJCTABJIEHUS] O COLUMAIBHBIX HOPMax M MPABUAJIAX MEXKIMYHOCTHBIX
OTHOIIECHUHN B KOJUICKTUBE, KOMMYHUKATHUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4yeOHO-HUCCIEAOBAaTEeIbCKOM, TBOPYECKOW M JAPYIHX  BHAAX
NEATEeIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HONW COBMECTHOUM AESATEIBbHOCTU MpHU
BBITIOJIHEHUU YYE€OHBIX, TO3HABATEIbHBIX 3a/lad, BBITIOJIHEHUH XHUMHYECKHX
HKCIIEPUMEHTOB, CO3/IJaHNN YY€OHBIX TIPOEKTOB, CTPEMJICHUS K B3aUMOTIOHUMAHUIO
U B3aUMOIIOMOIIM B TpolleccCe HATOW Y4YeOHOM JeATeIbHOCTH, TOTOBHOCTH
OILICHUBAaTh CBOE TMIOBEJCHHE W TIOCTYIIKM CBOMX TOBApHUILEH C TO3UIUHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MHPOBO33PEHUYECKUE MPEICTABICHUS O BELIECTBE M XMMHUYECKOW PEaKINH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHM M COCTABISIOLINE
OCHOBY JIJIsI TIOHMMAaHUS CYIIHOCTH HAyYHOW KapTUHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX DPAa3BUTHUS MPUPOJBI, B3aHMMOCBS3SIX YEIOBEKA C
MPUPOJHOU CPENIOW, O POJIM XMMHUHU B TTIO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEJIbHBIE MOTHBBI, HAIIPABJIICHHBIE HA MOJYYCHUE HOBBIX 3HAHUHU IO
XUMUHU, HEOOXOJMMBbIE MJI1 OOBSICHEHUS HAOJIOJAAeMbIX MPOLIECCOB W SIBICHHIA,
MO3HABATENbHON, MH(OOPMAIMOHHOW M YHUTATEIbCKOW KyJIbTYphl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEIbHOW pabOThl C Y4EOHBIMH TEKCTaMH, CIPaBOYHOU



JUTEPATYpPOH, JOCTYMHBIMH TEXHHUYECKHUMH CPEACTBAMU HMH(POPMAIIMOHHBIX
TEXHOJIOTHUH;

UHTEpeC K OOyYEeHHMIO M TO3HAHWIO, JH0003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K €aMO0Opa30BaHHUIO, MPOEKTHOM U HCCIEN0BATEIBCKON
NEeSATETPHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH W YPOBHS OOy4YCHHS B
JlajabHEHIIeM;

4) dpopmMupoBaHus KYJIbTYPbI 310POBbSI:

OCO3HaHWE IIEHHOCTU >KWU3HH, OTBETCTBEHHOTO OTHOIIECHHUS K CBOEMY
3I0POBbIO, YCTAaHOBKM Ha 370pOBBIM 00pa3 KU3HU, OCO3HAHUE TMOCIEACTBUN U
HETIPUSITUE BPEIHBIX MPUBBIUEK (YHIOTPEOJIEHUS alIKOTOJIsl, HAPKOTUKOB, KYPEHUS ),
HEOOXOJIUMOCTH  COOJIOJICHHUS] TpaBuUi OE€30MAaCHOCTA TMpU  OOpallleHUuH ¢
XUMUYECKMMHU BEIIECTBAMU B OBITY U PEATbHOM KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEPEC K MPAKTHUECKOMY M3YUYeHHUI0 podeccuii 1 TpyJa pa3IudHoro poja,
YBOKECHUE K TPYAy M pe3yjibTaTaM TPYJAOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE IIPUMEHEHHS TPEAMETHBIX 3HAHMM MO XWUMHHM, OCO3HAHHBIM BBIOOP
UHIVNBUYAIbHON TPAEKTOPUU MPOAOIKEHUS 00pa30BaHus C YYETOM JTMUHOCTHBIX
UHTEPECOB U CIIOCOOHOCTU K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCremHon npodeccuoHaabHON eSITEIFHOCTH U Pa3BUTUSL HEOOXOIUMBIX YMEHUM,
TOTOBHOCTh aJaliTUPOBATHCS B TPOECCUOHATILHOM CpejIe;

6) 3K0JIOrNYecKOro BOCIIMTAHUS

AKOJIOTUYECKU 11€JIECO00pa3HOE OTHOIICHHE K TPUPOJEC KaK HCTOYHHUKY
U3HU Ha 3emJle, OCHOBE €€ CYIECTBOBAHUS, IOHUMaHUE LIEHHOCTU 3I0POBOTO U
O0e3zonmacHOro oOpa3a KH3HHU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
bU3UYECKOMY M TMCHUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IEHHOCTU COOJIIOACHUS
npaBuiI 0€30MAaCHOTO MOBEJEHUS MTPH padOTe C BEIIECTBAMH, a TAK)KE B CUTYaIIUSX,
YIPOXKAIOMIUX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH MPUMEHSTHh 3HAHMSI, MOJy4aeMble TPU U3YYEHUU XUMHH, JJIs
pEILIEHNs 3a/1a4, CBSI3aAHHBIX C OKPYKAIOIIEH NIPUPOJIHON CPEIOU, I MOBBILLICHUS
YPOBHSI ~ DKOJIOTMUECKOW  KYJBTYpbI, OCO3HAaHHMS TJIOOAJIBHOTO XapakTepa
AKOJIOTUYECKUX MPOOJEeM M IMyTell MX pelIeHUs TMOCPEACTBOM METOJOB XUMUH,
AKOJIOTHYECKOTO MBIILJICHHS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIIHHOM,
KOMMYHUKAaTUBHOMN U COLMAIBHOW MPAKTHUKE.

METAINIPEAMETHBIE PE3YJIBTATDI

B cocraBe wmeTanmpeaMETHBIX pe3yJibTaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHPOBO33PEHHsI OOIIEHAYyYHbIE TOHATHS (3aKOH, TEOpHs,
MIPUHITUTI, TUTIOTE3a, (DAKT, CUCTEMa, MPOIIECC, IKCIEPUMEHT U IPYTOE.), KOTOPHIS
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYUHBIX YYEOHBIX NpEIMETax U MO3BOJISIIOT Ha
OCHOBE 3HAaHUN U3 ATUX NMpeAMETOB (HOPMUPOBATH MPEACTABICHHUE O IEIOCTHOM



HAay4YHOW KapTHHE MHUPA, U YHUBEpPCaIbHbIC YIeOHbIE NEUCTBUS (IIO3HABATEIHHBIC,
KOMMYHUKATHUBHBIC, PETYJSITUBHBIC), KOTOpbIE oOecneunBaioT (HOpPMHPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJILHOMY IIJITAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATSIILHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJILHbIE YUeOHbIE JeiicTBUSA

ba3oBble Jilornueckue JaeiicTBUA:

YMEHHSI HCMOJIb30BaTh MNPUEMBI JIOTUUECKOTO MBIIIJIEHUS TPU OCBOCHHUU
3HAHUN: PACKPBIBATh CMBICI XUMHUYECKUX MOHSATHMU (BBIACIATH MX XapaKTEPHBIC
NPU3HAKU, yCTaHABJIMBATh B3aMMOCBS3b C JPYTMMHU TOHSATHSIMH), HUCIOJIb30BaTh
MOHATHUS JIJ1s1 OOBACHEHUS OT/CIIbHBIX (PAKTOB U SIBJICHU, BBIOMpPATh OCHOBAHUS U
KpUTEpUH JJIs1 KJIacCUPUKAIIUU XUMHUYECKMX BEIIECTB M XUMHUUYECKUX PEAKIUU,
yCTaHABJIMBaTh MPUYUMHHO-CIICICTBEHHBIC CBS3H MEXKIYy OOBEKTaMH HW3Y4YEHUS,
CTPOHTH JIOTUUECKHE pacCYyXIeHUs (MHIYKTHBHBIC, JCTYKTUBHBIC, 10 aHAJIOTHH),
JIeNaTh BBIBOJIBI M 3aKJIIOUCHUS

YMEHHE TPUMEHSATH B TIPOIECCEe TMO3HAHUS TOHATUA (TIpeAMETHhIE |
MeTanpeIMETHBIE), CHAMBOJIMYECKHE (3HAKOBBIC) MOJICNIN, UCIIOJIB3YEMbIC B XUMHUH,
peoOpa3oBBIBATh MIUPOKO MPUMEHSIEMbIC B XUMUU MOJCIBHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XHMHYeckas (opMysina M ypaBHEHHUE
XUMUUYECKON peakiuu — MpU PeIICeHUH y4eOHO-TIO3HABATEIbHBIX 33/lad, C YYETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISIBISATH U XapaKTePHU30BaTh CYIICCTBEHHBIC
IMPU3HAKHA U3Y4aeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB M XUMHUCCKUX PEAKIIUH,
BBISBJISITh  OOIIME  3aKOHOMEPHOCTH, IPUYUHHO-CICJACTBCHHBIC CBS3M U
MPOTHUBOPEUHS B U3YYAEMBbIX IIPOIIECCaxX U SBJICHUMIX.

ba3oBble ucciienoBarTe/bCKHe AeiiCTBUS.

YMEHHUE HCIOJb30BaTh MOCTABIICHHBIE BOMPOCHI B KAaYECTBE HHCTPYMEHTA
MO3HAHMUS, a TaKkkKe B KAdeCTBE OCHOBBI I (POPMHUPOBAHHS THIIOTE3BI 10
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUN;

NpuOOpETeHHE ONbITa MO TUIAHUPOBAHUIO, OPTaHU3AIMH W TMPOBEIACHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOoJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro Pe3yibTaT, GopMyIupoBaTh 0000IIEHUS U
BBIBO/IbI 110 pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIETOBAHUS, COCTABIISITh OTYET
0 MPOJIeTIaHHOM padoTe.

PabGora ¢ unpopmaumeii:

yMEHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HUHGPOPMAIHIO
Pa3TUYHBIX BUIOB U (HOPM MPECTABICHUS, TTOJYyIaeMYI0 U3 Pa3HBIX NCTOYHUKOB
(Hay4HO-TIOMYJISIpHAsl  JIUTEpaTypa XHUMHUYECKOTO COJEpKaHUsA, CIPABOYHBIE
nmocoOus, pecypchl WHTepHETa), KPUTHYECKH OIEHWBATh MPOTHBOPEYUBYIO U
HEJIOCTOBEPHYIO MH(POPMAITHIO;



YMEHUE MPUMEHATh Pa3IuyHble METOABI U 3alpOChl MPU MOUCKE U OTOOpE
UH(GOPMALlMM U COOTBETCTBYIOUIMX JaHHBIX, HEOOXOJUMBIX IS BBINOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7a4 ONpeeIEHHOrO TUIa, MPUOOPETEHHUE OMbITA B
0o0JlaCTH  MCHOJIb30BaHUSI  MH(MOPMAIIMOHHO-KOMMYHUKATUBHBIX — TE€XHOJOTHUM,
OBJIAJICHUE KYJbTYpOH aKTHBHOI'O MCIOJIb30BAHUS PA3IMYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpATh ONTUMANBHYIO (hOpMY MpeAcTaBieHUsI UHPOpMAIU U
WUTIOCTPUPOBATh pEIIaeMble 3aJaull HECIO0XHBIMA CXEMaMH, JharpamMaMu,
IpyruMu popmMamMu rpaduKu ¥ ©X KOMOWHALIMSIMU;

yMEHHE UCIOJIb30BaTh M aHAIM3UPOBATh B Mpolecce ydyeOHOH W
MCCJIEI0BATENbCKOW EATEIbHOCTH MH(MOPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTa HAa COCTOSHHE OKPYKAIOIIEH NPUPOTHON
Cpebl.

KoMMyHHMKAaTHBHBIC YHHBEpPCAJIbHBbIE Y4eOHbIE JeHCTBUS:

yMEHHUSl 3aJlaBaTh BOMPOCHI (B XoJ¢ Auanora W (WiIU) JUCKYCCUM) TIO
cymectBy  oOcyxmaemMoil  Tembl, (OPMYIMPOBATH CBOU  MPEHAJIOKEHUS
OTHOCUTEJIBHO BBIIOJIHEHUS MPEJI0KEHHOMN 3a1a4H;

YMEHHUSI ~ TMPEJICTABIATh  IOJYYEHHBIE  PE3yJNbTaThbl  MO3HABATEIBHOU
NEATEIbHOCTH B YCTHBIX W HHMCBMEHHBIX TEKCTax; JeJaTh MPE3CHTALUI0
pE3ybTaTOB BBHINOJHEHHUS] XMMHYECKOT0 SKCIIEpUMEHTa (J1aOOpaTOPHOIO OIbITa,
Ja00paTopHOM pabOTHI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YU€OHOTO MPOEKTA);

YMEHUSI Y4eOHOrO COTPYAHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIUX MpoOJeM Ha OCHOBE Y4éTa OOIIMX HHTEPECOB M COIJIACOBAHMS
no3uuuii (00Cyx aeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOPAUHALUS
COBMECTHBIX JEHUCTBUM, OINPENCICHUE KPUTEPUEB 10 OLEHKE KadecTBa
BBITIOJTHEHHOM PabOTHI U ApyTHE).

PeryisiTuBHBIC YHHBeEpPCAJbHbIe Y4eOHbIe NeHCTBUSA:

YMEHHUE CaMOCTOATENIbHO OINPENENATh LENH JeATebHOCTH, MIaHUPOBATh,
OCYUIECTBJISAITh, KOHTPOJIUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NeSTEeIbHOCTh, BIOMpATh Hanbosee d3(pPeKkTuBHBIE CITOCOOBI peuieHus: yueOHbIX U
ITO3HABATEJIbHBIX 337a4, CaMOCTOSITEJIBHO COCTAaBJISATh WM KOPPEKTHPOBATH
MPEJUIOKEHHBIM aNTOPUTM JEUCTBUW NIPU BBINOJHEHUH 3aJaHUM C YYETOM
MOJIYYEHHS] HOBBIX 3HAHUN 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSIX,
OLICHUBATh COOTBETCTBUE IMOJYYEHHOTO pE3ysbTaTa 3asBJICHHOW II€JH, YMEHUE
HCIIOJIb30BaTh U AHAIM3UPOBATh KOHTEKCTHI, PEJIAraéMbl€ B YCIOBUU 33/IaHUN.

HNPEAMETHBIE PE3YJIBTATHI

B coctaBe mnpeaMeTHBIX pe3yabTaTOB IO OCBOEHHUIO 005A3aTEIHLHOTO
COJICp>KaHMs, YCTAaHOBJICHHOTO JaHHOW (denepanbHON pabodeil mnporpaMmMon,
BBIJICJIIIOT: OCBOCHHBIE OOYYAIOIIMMUCS HAay4YHbI€ 3HAHUSA, YMEHHUS U CIOCOObI



NeUCTBUN, crnenupuueckue JUisi TPEAMETHOW o0macth  «XUMHS», BUIBI
NEATEIbHOCTH 1O  TOJYYEHUIO HOBOTO  3HAHMS, €ro HWHTEPHpPETALNH,
IpeoOpa3oBaHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYyaIlUsIX.

K xonmy oOydenus B 8 kiacce npeMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYJAFOIIMXCS YMEHUM:

e PAaCKpbIBAaTh CMBICI OCHOBHBIX XMMHWYECKHUX IOHATHH: aTOM, MOJIEKYJa,
XUMHAYECKUN DIJIEMEHT, IMPOCTOE BELIECTBO, CIIOXKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJICHTHOCTh, OTHOCUTEIbHASL aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJWYECTBO BEIIECTBA, MOJIb, MOJISIpHAas Macca,
MaccoBasi J10J1s1 XUMHUYECKOTO 3JIEMEHTAa B COCAMHEHUU, MOJIIPHBIA O0BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJb, JJIEKTPOOTPULATEIBHOCTh, CTEIIEHb
OKHUCJICHUS, XUMHUYECKasi peakius, Kiaccu(ukaius peakiuidl: peakiuu
COCAVHEHUS, PEAaKLUU PA3JIOKECHUS, PEAKUMH 3aMEILICHUs, PEaKIUU
oOMeHa, K30~ U IHJIOTEPMHUUECKHE PEAKIINH, TEIII0BOU A((EKT peakiiunm,
AIpO aToma, JJEKTPOHHBIA CIIOM aroMa, aToMHas OpOuTalb, pPaaHycC
aTOMa, XMMHUYECKasi CBs3b, MOJISIPHAA W HENOJISIpHAS KOBAJIICHTHAsl CBS3b,
VMOHHAs CBf3b, MOH, KaTUOH, aHUOH, PAacTBOP, MACCOBAas J0Js BELIECTBA
(TporeHTHAasE KOHILIEHTpAIUsi) B PacCTBOPE;

e WJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKUX TOHATHUH U
MPUMEHATH 3TU MOHATUA MPU OMUCAHUYU BEIIECTB U UX MPEBPAILLCHUN;

e HCIMOJb30BaTh XHUMHUYECKYIO CHUMBOJHMKY JUISI COCTaBJICHHS (HOpMys
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIIUM;

e ONpEAeNATh BAaJEHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIWHEHUSX,
CTENEHb  OKHUCJICHHS  JJIEMEHTOB B  OWHApHBIX  COCJAMHEHUSX,
MIPUHAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KIIACCYy COEIWHEHHMM IO
dbopmynam, BHA XUMHUYECKOM CBsI3M (KOBAJIGHTHAas W HOHHAas) B
HEOPraHUYECKUX COCIUHEHHUSX;

e packpbiBaThb cMbIca Ilepuomnueckoro 3akona [J[. W. Menneneena:
JEMOHCTPUPOBATH TMOHUMAHUE TMEPUOANYECKON 3aBUCUMOCTH CBOMCTB
XMMHUYECKUX 3JIEMEHTOB OT WX MojoxeHus B llepmoamyeckoit cucreme,
3aKOHOB COXPAHEHMS MAacChbl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YY€HUSsI, 3aKOHA ABOTaJIpo;

e OINWCHIBATh U XapakTepu3oBaTh TabiuuHyro ¢opmy Ilepuoanueckoit
CUCTEMBl XHMHWYECKUX DJJIEMEHTOB: pa3jiMyaTh TOHSATUS «TJIABHAS
noarpynna (A-rpynmna)» u «mnobounas noarpynna (b-rpynmna)», maneie u
OOJBIIIE TIEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmuue «llepuoguueckas cucrema xumudeckux osiaemeHTtoB [ U.
MeHnpneneeBay ¢ YHCIOBBIMM XapaKTEPUCTUKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee YUCIIO ISKTPOHOB
U pacrpeeieHue UX M0 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy YYACTBYIOIIMX B PEAKIUU
BEIIECTB, [0 TEIIIOBOMY 3D PexTy);

XapakTepru30BaTh (OMHUCHIBATH) OOIME XWMHUYECKHME CBOWMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPK/Iasi OMMCAHUE TPUMEPAMH MOJIEKYIISPHBIX
ypaBHEHUI COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIHIA;

IPOTrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaU€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTCKAHWUA XUMHUYECKHX IMPEBpAIICHUN B
Pa3TUYHBIX YCIOBUSAX;

BBIYKCIIATh OTHOCHUTEIBHYIO MOJICKYJISPHYIO U MOJIIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTOo »dJieMeHTa 10 ¢opmyIie
COEAMHEHNUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
110 YPaBHCHUIO XUMHUYECKOU PEaKIINH;

MIPUMEHSTh OCHOBHBIC OINEPAIMU MBICIUTEIBLHON JEATCIIbHOCTH — aHalu3
U CUHTE3, CpaBHEHHE, 0000IIeHHE, CHCTeMATH3aluio, KIaCCU(PHUKAIIUIO,
BBISIBJICHUE TPUYUHHO--CIIEACTBEHHBIX CBSI3€M — JJIsl M3Y4YEHUs CBOMCTB
BEIIECTB M XHWMHYECKHUX pEaKIi, EeCTECTBEHHO-HAyYHBIC METOJbI
MO3HaHUsI — HaOJIOJICHHE, W3MEpPEHHEe, MOJCIMPOBAHHUE, SKCIEPUMEHT
(peaJIbHBIM W MBICIICHHBIN );

CleoBaTh ~ NpaBWJIaM  TOJb30BAaHUS  XUMHUYECKOM  MOCYyIOH
nabopaTOpHBIM  00OpPYIOBAaHMEM, a TakKe TMpaBHIaM OOpaIIeHHUs C
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIIUSAMH 110 BBITIOJIHCHHIO
Ja00pATOPHBIX XUMHUYECKUX OIBITOB MO TMOJIYYECHHIO U COOUPaHUIO
ra3oo0pa3HbIX BEHIECTB (BOMOpOJAa M KHUCIOpPOJAA), MPHUTOTOBICHHUIO
pPAacCTBOPOB C OMNPEAECIEHHON MAaCcCOBOM JI0JIEM PACTBOPEHHOTO BEIIECTBA,
IUTAaHUPOBAaTh W MPOBOAWTh  XUMHYECKHE  DKCIIEPUMEHTHI  TIO
pacrio3HaBaHUIO PACTBOPOB IIEIOUEH U KUCIOT ¢ TOMOIIBIO HHIUKATOPOB
(makmyc, dheHondraiend, METUIIOPAHXK U JPYTHE).

K xoniy oOydenus B 9 kiaacce nmpeIMeTHbIC PE3yIbTaThl HA 6a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHU:

pPacKpbhIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHSATUM: XUMHYECKUH
AJIEMEHT, aTOM, MOJIEKyJa, HMOH, KaTHOH, aHHMOH, MPOCTOE BEIIECTBO,
CJI0KHOE€ BENIECTBO, BAJICHTHOCTbH, 3JIEKTPOOTPULATEIBHOCTh, CTEICHb
OKHUCJICHUS, XUMUYECKasl PEAKIUs, XUMUYECKasi CBSA3b, TEIIOBOU AP(DEeKT
peakmuu, MOJb, MOJSPHBIA  O00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEJJIEKTPOJIUTHI, JJIEKTPOIUTUYECKAS IUCCOLMALUA, PEAKIMA HOHHOIO
oOMeHa, KaTaliu3aTtop, XHMHUYECKOE€ paBHOBecHE, oOOpaTUMble U



HEOOpaTUMbIE PpEaKINK, OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKIINU,
OKHCJIUTENIb,  BOCCTAHOBUTEIIb,  OKHCICHWE H  BOCCTAHOBIICHHUE,
ajoTponus, aMmpOTepHOCTh, XUMUYECKas CBA3b (KOBAJICHTHAs, MOHHAS,
METa/NInYecKasi), KpHUCTaJUIMueckasi pemérka, KOppo3us METaJlIoB,
CIUIaBbl, CKOPOCTh XUMHYECKOW peakluu, TMPeaebHO JOIMyCTUMast
koHuenTpanus [1/IK Bemecrna;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
IPUMEHSTH 3TH NOHATHUS IIPU ONMCAHUH BEUIECTB U UX MPEBPALLICHUIA;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY JJiIi COCTaBlIeHUS (OpMyI
BEIIECTB U YPABHCHUN XHUMUYECKUX PEAKIUIA;

OTIPENICIISATh BAJIGHTHOCTh U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCAMHEHUAX PpA3IUYHOTO COCTaBa, IPUHAJIEKHOCTh BEIIECTB K
onpenenEHHOMY KJacCy COEIMHEHHM 1Mo (opmynaM, BUA XUMUYECKON
CBs3U (KOBaJCHTHas, WOHHAs, METAJUIMYECKas)) B HEOPTraHUYECKUX
COCMHEHUAX, 3aps]l MOHA MO0 XMUMUYECKOU (hopMmylie, XapakTep Cpeibl B
BOJIHBIX PAcTBOpaxX HEOPTraHUYECKUX COCAMHEHUMU, THUIl KPUCTATUTMYECKON
PELIETKN KOHKPETHOTO BEIIECTBA;

packpeiBath cMmbica Ilepuommueckoro 3akona J[. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OINHUCHIBATh U XapaKTepu30BaTh
Tabnuunyto popmy Ileprogmyeckoid CUCTEMbl XUMHYECKUX AJIEMEHTOB:
paznuyaTh TOHATUS «TJaBHas mnoArpynma (A-Tpynma)»y U «moOouyHas
noarpymnmna (b-rpymnma)», manbie u  OONbIIME TEPUOABI, COOTHOCHUTH
0003HaYCHUs, KOTOpPhIE MMEIOTCS B IEPUOJUYCCKONM Tabiuie, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMH  CTPOCHUSI  aTOMOB  XMMHUYECKHUX
AJIEMEHTOB (COCTaB W 3apsia sjapa, OOIIee YHUCIO JJIEKTPOHOB U
pacmpeneineHnue WX 10 DJJIGKTPOHHBIM CJIOSM), OOBSCHATH O0OIIHe
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB 3JIEMEHTOB M UX COCIUHEHUHN B
npeaenax MaJibIX MEPHOJIOB U TJIaBHBIX MOATPYIH C YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPraHWUUYECKUE BEIECTBA,
XUMUYECKUE peakiuu (M0 YUCIy M COCTaBy YYAaCTBYIOLIUX B pPEAKIHUU
BEIIIECTB, MO0 TEIJIOBOMY 3P (HEKTy, 0 M3MEHEHUIO CTEMEHEeH OKUCICHHS
XHMHYECKUX DJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIIME U CHEIUDUUECKHE XUMHYECKUE
CBOMCTBAa TMPOCTBHIX U CJOXKHBIX BEIIECTB, NOATBEPXKAasl OMNHCAHUE
MpuMepaMu MOJEKYISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIINX
XUMHUYECKUX PEAKIIUM;

COCTAaBJIATb YPABHEHUS DJEKTPOIUTUYECKOW HUCCOLMAIMU  KHCIOT,
1IEJIOYEUN U COJIEU, TTOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIM HOHHOTO



oOMeHa, ypaBHEHHUS pEaKlWid, TMOATBEPKIAIOIMNUX CYIIECTBOBAHUE
TCHETHYECKOU CBSI3M MEK/Ty BEIIECTBAMU PA3TMYHBIX KIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIIUTEIHHO-BOCCTAHOBUTEIBHBIX — PEAKIIHMA
TIOCPEICTBOM COCTABJICHHSI SJICKTPOHHOTO OaTaHca dTHX PEaKIIHiA;
MIPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHWS,
BO3MOYKHOCTH TIPOTCKAHUS XWMHUYECKHX TPEBPAIMICHUNH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUMCIISITh OTHOCHUTEIBHYIO MOJEKYISAPHYI0O H  MOJSIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO OdJIeMEeHTa 10 (opMmyIie
COCTMHEHMSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MTPOBOIUTH PACUETHI
110 YPaBHCHHUIO XUMHUYECKOU PEaKIINH;

coOmolaTh  MpaBWia  MOJb30BaHUS  XMMHYECKOM  MOCYI0oMl U
nabopaTOpHBIM  O0OpYJOBaHMEM, a TaKXkKe IMpaBuUiia OOpalleHus C
BEIIECTBAMU B COOTBETCTBUU C HWHCTPYKIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHX OTBITOB IO TOJYYCHHUIO W COOUPAHHIO
ra3o000pa3HbIX BEIIECTB (aMMHUaKa U YIJIEKUCIIOTO rasa);

OPOBOJIUTh  PEAKIUM,  TOATBEPXKIAIONIME  KAayeCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACIO3HABATh OMBITHBIM IyTEM XJIOPHUI-, OpoMuU-,
uoaua-, kKapOonar-, docdar-, cunmkar-, cyiabdar-, TUAPOKCHI-UOHBI,
KaTHOHBI aMMOHHSI W HWOHBI M3yYEHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PacTBOpPaX HEOPTaHUUYECKHUX BEIIECTB;

PUMEHSTh OCHOBHBIEC OIEPAIlMU MBICIUTEILHON NEATeTbHOCTH — aHAIN3
U CHHTE3, CpaBHEHHE, OO0OOIIEeHHe, CHCTEeMAaTHU3aIlui0, BBISBICHUC
MPUYMHHO-CJICACTBEHHBIX CBSI3€H — I M3Y4YEHUS CBOWCTB BEIICCTB M
XUMUYCCKUX PEaKIUid, eCTeCTBEHHO-HAyYHbIE METOAbl TO3HAHUSI —
HAOJIIOICHUE, M3MEPEHUEe, MOJCIUPOBAHUE, IKCIIEPUMEHT (pealbHBbIA H
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KosnuyectBo yacos
Ne HaumeHoBaHue pa3jieioB u JaekTpoHHbIe (HU(pPOBbHIE)
KoHTpoJbHbIe IIpakTHYeckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCypchl
padoTshI padoTshI
Paznea 1. [lepBonayanbHble XUMHYECKHE IOHATHS
Xumusi — BaxkHast 00J1aCTh

11 €CTECTBO3HAHUS U 5 9 bu6mmoreka [IOK

' MPAKTUYECKOU NEeSATEIbHOCTH https://m.edsoo.ru/7f41837c

YeloBeKa

12 BemecTBa 1 xuMuueckue 15 1 1 bu6mmoreka [IOK

' peaknuu https://m.eds00.ru/7f41837c

Wroro mo pazneny 20

Pa3neu 2. Bakneiimme npeacTaBuTe/ Il HEOPraHHYECKHUX BelECTB
21 Boznyx. Kucnopon. [lonsitue 4 1 bu6nmoreka [JOK

' 00 okcumax https://m.edsoo.ru/7f41837c
99 Bonopoa.Ilonsatue o kucinorax 9 1 bubnnoreka [JOK

' U COJISIX https://m.edsoo.ru/7f41837c
53 Bopa. PactBopsl. [lonsitue 06 5 1 1 bubnnorexka [JOK

' OCHOBAHUSAX https://m.eds00.ru/7f41837c
94 OCHOBHBIE KJIacChI 10 1 1 bubnmoreka [JOK

' HEOPraHMYECKUX COEIUHEHHM https://m.eds00.ru/7f41837¢c

Hroro no paszneny 28

Pasznea 3. Ilepuoauveckuii 3axon u [lepuoanyeckas cucrema xumudeckux 3j1eMeHToB /{. U. MenjaeneeBa. CTpoeHne aToMoOB.
Xumuyeckasi cBsizb. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PeaKIUN



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

[Tepuonnueckuii 3aKOH U
IIepnonnueckas cucrema

bubmuorexa [JOK

3.1 8
XUMHYECKUX 31eMeHTOB J[. U. https://m.edsoo.ru/7f41837c
Menaene-eBa. CtpoeHue aToma
XUMHYECKas CBA3b.
3.2 OKUCINTEIIHHO- 8 bubmmorexa [IOK
’ https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCIIbHBIC peaKHI/II/I
bubmuoreka [JOK
Hroro no pasneny 16 https://m.edsoo.ru/7f41837c
PesepBHOE Bpemst 4 bubmorexa HOK
P P https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



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

KoauyecTBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3/iesioB U TeM uudpoBbIe
Ne n/m P Kontpoabnbsie IlpakTuueckue (uidpp )
MPOrpaMMblI Bcero odpa3oBaTebHbIE
padoThI padoThI
pecypchl
Pa3znea 1. BeniecTBO U XUMHUYeCKHE PeaKIUn
11 [ToBTOpenue u yrirydsieHre 3HaHUN 5 bubnnorexa [JOK
' OCHOBHBIX pa3JIelioB Kypca 8 kiacca https://m.edso00.ru/7f41a636
12 OCHOBHBIE 32aKOHOMEPHOCTH XUMHUYECKUX 5 bu6mmoteka [JOK
' peaxiuit https://m.edso00.ru/7f41a636
13 DNEeKTPOUTHYECKAs TUCCOLIUALIHS. 10 1 1 bubmmoreka [JOK
' XHMMHUUYECKHUE PEAKIUU B PACTBOPAX https://m.edso0o.ru/7f41a636
Hroro no pazneny 17
Pasznea 2. Hemeraaanl 1 HX coeNHEHUS
21 OO6m1ast XxapaKTepruCTUKa XUMUYECKHUX 4 1 bubnnorexa [JOK
' snemenToB VIIA-rpymimsl. ['anoreHsn https://m.eds00.ru/7f41a636
OO11ast XapaKTePUCTHKA XUMHYESCKHX
2.2 anemeHToB VIA-rpynmnsl. Cepa u e€ 4 1 bubmorexa HOK
' PYTHEL. 5-6p https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO01mmas XxapakTepruCTHKa XUMUIESCKUX
2.3 aneMeHTOB VA-rpymisl. A30T, pochop 1 ux 6 1 bubnmorera LOK
' PYHHBL ’ P https://m.edso0.ru/7f41a636
COCTUHEHUS
OO01mmas XxapakTepruCTHKa XUMUIECKUX
2.4 aniemeHToB IVA-rpynnel. Yrnepoa u 11 1 1 bubnmorexa LOK
' . DYIIBL. p https://m.edsoo.ru/7f41a636
KPEMHHU U UX COCTUHCHUS
Hroro no pazneny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Pazgea 3. MeTaaabl M HX COeAUHEHUA

N bub6nmoreka [IOK
3.1 Obmpme cBofiCTBa METAIIOB 3 https://m.edso0o.ru/7f41a636
N bubnmoreka [IOK
3.2 Baxxueie MeTaibsl 1 UX COSTUHEHUS 17 https://m.edsoo.ru/7f41a636
Hroro no pazaeny 20
Pasnen 4. Xumus u okpykaiomas cpeaa
4.1 BemecTBa 1 MaTepHaiinl B JKU3HH YEJI0BEKA 3 buGnuorexa [IOK
) 1 P https://m.edsoo.ru/7f41a636
Wroro mo pazneny 3
PesepBHOE Bpems 3 bubnnorexa [JOK
P p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68



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




IHOYPOYHOE IINTAHUPOBAHHUE
8 KUIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudgpoBbie
n/n Tema ypoka Bcero Kontpoapueie  Tpaxkruueckue u3yyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcebi
IIpeamer xumun. Ponb xumun B 1 bu6mmorexa [IOK
JKA3HU YeoBeKa. Tea 1 BelecTsa https://m.edsoo.ru/ff0d210c
Meroabl u3ydeHus: XUMUU 1 bubmorexa LHOK
https://m.edsoo.ru/ff0d227e
ArperaTHble COCTOSTHUSI BEIIECTB 1 bubmorexa HOK
https://m.edsoo.ru/ff0d23dc
[IpakTuyeckas padora 1: IIpaBuna
TEXHHUKHU 0€30MaCHOCTU U HEKOTOPbHIE 1 1 bubnmnorexa [JOK
BUJIBI paOOT B XUMHUYECKOU https://m.edsoo.ru/ff0d26ca
naboparopun (KaOMHETE XUMHUH)
duznyueckue sIBJIECHUS — OCHOBA
pa3zaeneHust CMecel B XUMUHU. 1 1 bu6mmoreka [IOK
IIpakTruyeckas pabora 2: https://m.edsoo.ru/ff0d28c8
Habmroienue 3a ropsimieit cBedoit
[IpakTuueckas pabora 3: AHanu3 1 1 bubnnoreka [JOK
MOYBBI https://m.edsoo.ru/ff0d2a6c
ATOMHO-MOJIEKYJISIPHOE YUCHHE. 1 bubnmoreka [JOK
XUMHYECKHE DIIEMEHTBI https://m.edsoo.ru/ff0d2be8
3HaKU XUMUYECKUX AIIEMEHTOB.
[Tepuoanueckas Tadbnuia 1 Bubmorexa I{OK
https://m.edsoo.ru/ff0d2a6c
XUMHYECKUX dj1emMeHToB /I, M.



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
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Menpeneena

3HaKU XUMUYECKHUX DJIIEMEHTOB.
[Tepuonnueckas Tabmuia

bu6mmoreka [IOK

9
XAUMHUYECKUX dj1eMeHToB 1. 1. https://m.edsoo.ru/ff0d2d50
MeneneeBa
bu6mmoreka [IOK
10 XuMHHeCKue GopmysIb! https://m.edsoo.ru/ff0d2eae
bubmuorexa [JOK
1 XuMureckue Gopmyiis: https://m.edsoo.ru/ff0d323c
bubmuorexa [JOK
12 Banenrrocts https://m.edsoo.ru/ff0d350c
bu6mmorexa [IOK
13 Banenrrocts https://m.edsoo.ru/ff0d5230
bu6mmoreka [IOK
14 ATMMIHECKHE peakIiit https://m.edso0o.ru/ff0d37fa
bu6mmoreka [IOK
15 KHMIHECKHE ypABHEHIA https://m.edsoo.ru/ff0d3al6
bu6mmoreka [JOK
16 KHMIHECKHE ypABHEHIA https://m.edsoo.ru/ff0d3b88
17 Tunel XUMUUYECKUX PEaKLUM bubmmorexa [JOK
peaxt https://m.edsoo.ru/ff0d5708
18 THUIBI XUMHAYECKUX peaKIHil bubmmorexa [JOK
peatdt https://m.eds00.ru/ff0d3f34
19 [ToBTOpenue u 0000IIEHUE TEMBI. bubmuorexa [IOK
[ToaroroBka K KOH- TPOJIbHOM paboTe https://m.edsoo.ru/ff0d40c4
KonrtponsHas padora Nel mo treme
bu6mmoreka [IOK
20 «HavanpHble TOHATHS U 3aKOHBI

XUMHN

https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d2d50
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bubmuorexa [JOK

21 Bosnyx u ero cocras https://m.edsoo.ru/ff0d448e
bubmuoreka [JOK
22 Kucnopon https://m.edso0.ru/ff0d4614
IIpaktuueckas padora 4: Ilonyuyenue,
23 CO]%I/I aHUE U §CH03HaBaHHe > bubmorexa LOK
p P https://m.edsoo.ru/ff0d497a
KHCIIOpO/ia
bu6mmoreka [IOK
24 Oxcnpt https://m.edsoo.ru/ff0d4790
bu6mmorexa [IOK
25 Bonopon https://m.edsoo.ru/ff0d4c4a
[IpakTuueckas pabota 5: [lonyuenue,
26 coOupaHue U paclio3HaBaHue bubmorera [JOK
p p https://m.edsoo.ru/ff0d4ae2
BOZOpOJA
bu6mmorexa [IOK
27 Kucnoter https://m.edso0.ru/ff0d4ddo
bu6mmoreka [IOK
28 Comn https://m.edsoo.ru/ff0d4ddo
bu6mmoreka [JOK
29 KomriecTso BemecTsa https://m.eds00.ru/ff0d50d2
bubmuorexa [JOK
30 KomrecTso semectsa https://m.eds00.ru/ff0d4ddo
" bubnmoreka [JOK
1 M 7
3 OJPHELH 06HEM rason https://m.edsoo.ru/ff0d4f42
39 Pacuérel mo xumMuaeckum bubmuorexa [JOK
YpPaBHEHUSAM https://m.edsoo.ru/ff0d542e
33 Pacuétel Mo xumMu4ecKkum bubmuorexa [JOK

YpaBHEHUSIM

https://m.edsoo.ru/ff0d55a0
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bubmuorexa [JOK

34 Bona. OcHoBanus
A https://m.eds00.ru/ff0d5708
PactBopbl. MaccoBast 10114 bubmumoreka [IOK

35 N
pacTBOPEHHOTO BEILIECTBA https://m.edsoo.ru/ff0d587a
[IpakTuyeckas pabora 6:

36 [IpuroroBnenue pacTBopa ¢ bubnunoreka [HOK
3aJJaHHOM MAaCCOBOM J0JIEH https://m.edsoo.ru/ff0d59e2
PacTBOPEHHOTO BEILIECTBA
O000I11IeHIE U CUCTEMATU3AIUS
3HaHUi 10 TeMe «BaxHeiime

37 MIPEJICTAaBUTEIIA HEOPTAHHIECKUX bubmmorexa [JOK

pel p https://m.edsoo.ru/ff0d5b40
BemiecTB. KosmuecTBeHHbIE
OTHOIIICHHS B XUMUI
KonTponbHas pabota mo Teme
«Baxnennme npeacTaBuTeNn

38 HEOPTaHWYECKUX BEIIECTB bubmmorexa [TOK
P HI ’ https://m.edsoo.ru/ff0d5eba

KommdecTBeHHBIE OTHOIIICHHS B
XUMHU)

39 Oxcuppl, ux knaccupukanus u bubnunorexa [JOK
XUMHUYECKHE CBOWCTBA https://m.edsoo.ru/ff0d6342

40 OcHoBaHus, uX Kiaccuukanus u bubnnoreka [JOK
XMMHYECKHUE CBOMCTBA https://m.edsoo.ru/ff0d664e

41 Kucnotsl, ux xknaccuduxanus u bu6mmorexa [IOK
XUMHUYECKHE CBOWCTBA https://m.edsoo.ru/ff0d664e

42 Kucnotsl, ux xnaccuduxanus u bubnuorexa [IOK
XUMHUYECKHE CBOWCTBA https://m.edsoo.ru/ff0d67ca

43 Conu, ux knaccupukanus u bubnnoreka [HJOK

XUMHYECKHE CBOUCTBA

https://m.edsoo.ru/ff0d67ca
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Comnu, ux xiaccuuxanus u

bu6mmoreka [IOK

44
XUMHUYECKHUE CBOMCTBA https://m.edsoo.ru/ffOdfee2
I'eHeTn4eckas CBSI3b MEKIY
45 KJIaCCaMH HEOPTaHHMYECKUX bubmorexa HOK
. p https://m.edsoo.ru/ffOdfee2
COCTUHEHU I
[Ipaktrueckas padota 7: Pemenue
46 AKCIICPUMEHTAIIbHBIX 337124 110 TEME bubmuoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTaHUYECKUX https://m.edso00.ru/00ad9474
COCTUHEHUN)»
O00011IeHIE U CUCTEMATU3AIUS
47 3HaHU# 10 TeMe «OCHOBHBIE KJIacChl bubmorexa HOK
. https://m.edsoo.ru/00ad9b7c
HEOPraHUYECKUX COCAMHCHUI
KonTponbhas padota no teme
48 «OCHOBHBIE KJIaCChl HEOPTAHMYECKHIX bubmorexa [JOK
. p https://m.eds00.ru/00ad9a50
COCTMHEHHI»
EctecTBeHHbBIC CEMeEiCTRA
bu6mmoreka [JOK
49 XAMHYECKHUX JJIEMEHTOB.
https://m.edsoo.ru/00ad9ch2
AmpoTepHOCTD
50 OtkpeiTue lleproanyeckoro 3akoHa bubnmnorexa [JOK
. . MeHaeneeBbIM https://m.edsoo.ru/00ad9ela
51 OCHOBHBIE CBE/IEHUS O CTPOCHUHU bubnnorexka [JOK
aTOMOB https://m.edsoo.ru/00ad9ffa
59 CtpoeHue 3JIeKTPOHHBIX 000709eK bubnmnoreka [JOK
aTOMOB https://m.edsoo.ru/00ada52c
[Tepuoauueckas cucrema
53 xuMHu4deckux siemenToB JI. . Men bubmorexa HOK
T https://m.edsoo.ru/00ada52c
nieneeBa
o4 XapakTeprucTUKA JIEMEHTA 110 €r0 bubnmoreka [JOK



https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

55

56

57

58

59

60

61

62

63

nosioxkeHuro B lleprnoauyeckon
CUCTEME

XapakTepucTUKa 3JIEMEHTA 10 €ro
nojoxxeHuto B [lepuoaunyeckoii
CHCTEME

3nauenue [leprnoanyeckoro 3akoHa u
[Tepuonuueckoit CUCTEMBI
XUMHYECKHUX 31eMeHTOB /JI. .
Menneneesa

HMonnas xumu4deckas cBs3b

KoBaneHTHas XuMHYECKas CBA3b

KoBanentHas HCIIOJISIpHAA U
MoJIApHasA XUMHUYCCKas CBA3b

Merannuyeckas XUMHYECKas CBA3b

CreneHb OKUCICHUSA

OKHCIUTEITEHO-BOCCTAHOBH-
TCJIbHBIC pCAKIINN

OO0001IeHe B CUCTEMAaTH3 AU
3HaHui o remam «llepuoanuecknit
3aKkoH U lleproauyeckas cucrema
XUMHUYECKHUX 31eMeHTOB /JI. .
Menpeneesa. CTpoeHue aroma» U
«XuMmudeckas cBI3b. OKMCINTEIIHHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIHI

https://m.edsoo.ru/00ada342

bu6mmoreka [IOK
https://m.edsoo.ru/00ada6bc

bubmuoreka [JOK
https://m.edsoo.ru/00ada824

bubmuoreka [JOK
https://m.edsoo.ru/00ada96e

bubmuorexa [JOK
https://m.edsoo.ru/00adaab8

bu6mmoreka [JOK
https://m.edsoo.ru/00adac34
bu6mmoreka [IOK
https://m.edsoo.ru/00adaab8

bu6mmoreka [JOK
https://m.edsoo.ru/00adaab9

bubmuorexa [JOK
https://m.edsoo.ru/00adae28

bu6mmorexa [IOK
https://m.edso0.ru/00adb076



https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076

KonrponsHas pabora mo remam
«Ilepuoguyeckuii 3aK0H U
IIepunonnueckas cucrema

bubmuoreka [JOK

64 XHMUUCCKHX d1IeMeHTOB JI. 1. ! https://m.eds00.ru/00adb076
MenaeneeBa. CTpoeHure aTomMa» 1
«Xumuuyeckast cBsa3b. OKHUCIUTENBHO-
BOCCTAHOBUTEJIBHBIC PEAKITUN)
bu6mmorexa [IOK
65 Pesepsroe Bpems 1 https://m.edsoo.ru/00adb486
bubmuorexa [JOK
66 Pesepsroe Bpems 1 https://m.edsoo.ru/00adb33c
bubmuorexa [JOK
67 Pesepsroe Bpems 1 https://m.edsoo.ru/00ad9cb?2
bu6mmoreka [JOK
68 Pesepsroe Bpems 1 https://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMYECTBO YACOB I1O 71
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https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara nugpoBbIe
Tema ypoka KonTpoabubie IIpakTuuyeckue bp
n/n Bcero p p u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI pecypebI

1 Knaccudukanus HeopraHu4eckux 1 bubnuorexa [JOK
BEILECTB U UX HOMEHKJIATypa https://m.edsoo.ru/00adb59e
Knaccudukarnums xuMuaeckux bub K

9 ib 11 1 n6mmoreka 11O
pEaKLHi MO Pa3JIMYHBIM OCHOBAHHUSM https://m.edsoo.ru/00adb6b6
Knaccudukamnms XuMuueckux bub K

3 ib . 1 nbnmoreka 1O
pEaKLHii O Pa3JIMYHBIM OCHOBAaHUAM https://m.edsoo.ru/00adb7e2
ITonsATHE O CKOPOCTH XUMHUUECKOU bubnnoreka [JOK

4 1
peakuuu. Katanus https://m.edsoo.ru/00adbac6

5 [ToHsATHE O CKOPOCTH XUMHUYECKOMN 1
peakuun. Karanus

6 DIEKTPOTUTHIECKAS JUCCOIHAITHS 1 bubmmorexa [TOK

P A Hat https://m.edsoo.ru/00adbcb0

OCHOBHBIE TIOJIOKEHUST TEOPUHU

7 AJIEKTPOJIUTUYECKON Mccopna 17071 1 bubmmorexa [JOK

p A Hat https://m.edsoo.ru/00adbe9a

(TS)

8 XUMHYECKUE CBONCTBA KUCIIOT KaK 1 bubnmoreka [JOK
JIEKTPOIUTOB https://m.edsoo.ru/00adc28c

9 XUMHYECKHE CBOMCTBA KUCIIOT KaK 1 bu6mmorexa [IOK
AIEKTPOIUTOB https://m.edsoo.ru/00adcade
XHUMHYECKUE CBOMCTBA OCHOBAaHUH bubnmoreka [JOK

10 1
KakK 3JIEKTPOJIUTOB https://m.edso00.ru/00adcd68

11 XUMHUYECKHE CBOMCTBA COJIEH Kak 1 bubmuoreka [JOK



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

IIEKTPOJIUTOB

https://m.edsoo.ru/00add448
bu6mmoreka [IOK

12 Homsrie o ruapoxuse coneit https://m.edsoo.ru/00add5d8
[IpakTrnueckas padora 1.Pemenue
13 IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME bubmmorexa [JOK
P s https://m.edsoo.ru/00add8b2
«DNEKTPOIUTUIECCKAS TUCCOIHALIHSI
O06o01IeHre U cucTeMaTH3aIus
14 3HaHHII;I o TeMe «XI/IMI/I‘IGCI:II/IG bubmorexa LHOK
https://m.edsoo.ru/00add9d4
pEaKIuu B pacTBOPAX IEKTPOIUTOBY
KonTtponpHas padora 1 o teme
15 «XUMUYECKHUE PEaKIIMK B pacTBOpax bubmorexa HOK
pearh p p https://m.edsoo.ru/00addd12
AIEKTPOTUTOBY
bu6mmorexa [IOK
16 OO011ast XxapakTepUCTHKAa HEMETAJIIOB https://m.edsoo.ru/00addbfa
17 OO0m1as XxapakTepuCTHUKa JIEMEHTOB bubnuoteka [JOK
VIIA-rpynnsl — rajoreHon https://m.edsoo.ru/00addecO
bu6mmoreka [IOK
1
8 (COSMHEHHS rasoreHOB https://m.edsoo.ru/00addfe2
19 [Ipaktuueckas padota 2. U3yuenue bubnunorexa [JOK
CBOMCTB COJISI- HOM KHMCJIOTBI https://m.edsoo.ru/00ade104
20 OO01mas XxapakTepuCTHKa dJIEMEHTOB bubnmoreka [JOK
VIA-rpynmnsl — xanskoreHoB. Cepa https://m.edso0o.ru/00ade348
bu6mmorexa [IOK
21 CepoBonopo  cyb s https://m.edsoo.ru/00ade488
22 Kucnoponansie coenuHeHHs cepbl bubmmorexa [JOK
poA A P https://m.edsoo.ru/00ade64a
93 [IpakTuueckas padora 3. M3yuenue bubnuoreka [IOK

CBOWCTB CEPHOM KUCIIOTHI

https://m.edsoo.ru/00ade64a



https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a

24 OO01mas XxapakTepUCTHKA XUMUIECKUX bubnunoreka [HOK
aneMeHToB VA-rpynnsl. A30T https://m.edso00.ru/00ade802
bu6mmoreka [IOK
25 Ammnax. Cogti aMMOHHs https://m.edsoo.ru/00adea28
26 [IpakTudeckas padora 4. [lomyuenue bubnnoreka [HOK
aMMHaKa ¥ U3-y4ECHHE €r0 CBOMCTB https://m.edsoo.ru/00adec8a
27 Kucinoponasle coenuHeHus a3oTa bubmorexa LIOK
poa A https://m.edsoo.ru/00adec8a
28 Kucnopoanasle coenuaeHus a3ora bubmorexa [JOK
poa A https://m.edsoo.ru/00adeeab
bubmuorexa [JOK
29 Pocop 1 ero coeHeHMs https://m.edsoo.ru/00adf004
30 OO0m1as XxapakTepucTUKa JIEMEHTOB bubnnoreka [JOK
IVA-rpynnel. Yraepon https://m.eds00.ru/00adf180
31 Kucnopoaasle coequHEHNs yIiIepoaa bubmorexa [JOK
poat A yHIepon https://m.edsoo.ru/00adf306
IIpaktrueckas padora 5. I[lonyuenne
32 IJ)'IGKI/ICJ'IOFO rar:);a U U3 CHI/IGY:FO bubmiorexa LOK
T . v https://m.edsoo.ru/00adf518
CBOICTB
bubmuorexa [JOK
33 YTICBOZIOPOE! https://m.edsoo.ru/00adf68a
34 Kucnopoaconepxaiue bubnuoreka [IOK
OpPraHUYECKUE COCTUHEHUS https://m.edsoo.ru/00adfc20
. bubnuorexa [JOK
3 Kpewmuid u ero coenumenmus https://m.edsoo.ru/00adfd9c
36 CunukaTHas IPOMBIIIIEHHOCTD bubmorexa LOK
p https://m.edsoo.ru/00adfebe
37 [Tonyuenue HemeTamioB bubnmoreka [JOK



https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
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/00ae006¢

38 HonyquHeuBaxcHeﬁme XUMHUYECKUX bubnuoreka [IOK
COCIMHEHU HEMETAIIJIOB https://m.edsoo.ru/00ae027e
39 0O000mmenue mo teme «Hemerawisl U bu6mmoreka [IOK
HUX COCOUHEHUS https://m.edsoo.ru/00ae054e
40 KonTponbhas pabota 2 o Teme bubnmoreka [JOK
«HemeTayuiel 1 UX COeIUHEHUS) https://m.edsoo.ru/00ae080a
41 OO0m1as XxapakKTepUCTHKA METAIIOB ng;;;f;ao?ﬁ/% 0ac0bf2
42 XHUMHYECKHE CBONCTBAa METAJLIIOB bubmorera [JOK
https://m.edso00.ru/00ae0e18
43 OO0m1as XxapakTepucTUKa JIEMEHTOB bubnuorexa [JOK
|A-rpynmsl https://m.edsoo.ru/00ae103e
44 OO0m1as XxapakTepucTUKa JIEMEHTOB bubnunoreka [JOK
IA-Tpynms https://m.edso00.ru/00ae1156
45 O6mas xapakrepuctuka ||A-rpynmb Etifs?ﬁr%féiggll(()%ell%
bubmuorexa [JOK
46 Obuas xapaxtepuetiica IIA-Tpymis https://m.edsogru/00a61278
47 JKEcTkOoCTh BOABI U CTIOCOOKI €& bubmuorexa [JOK
YCTpaHEHUS https://m.edso00.ru/00ae14b2
48 [IpakTuyeckas padora 6. KEcTKoCTh bubnmoreka [JOK
BOJIbI U CIIOCOOBI €€ yCTpaHEeHUs https://m.edso00.ru/00ae14b2
. bubnuorexa [JOK
49 ATOMUHHH 1 €70 COC/HHCHIA https://m.edsogru/OanISeS
bubmuorexa [JOK
50 HKeIe30 H €10 COC/HHCHIA https://m.edsogru/OanlseS
ol Keneso u ero coeanuHeHUs



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
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https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

[IpakTuueckas padora 7. Pemenue

52 IKCIIEPUMEHTATBHBIX 33124 TI0 TEME bubmmorexa [JOK
P s https://m.eds00.ru/00ae1886
«MeTramibb
Koppo3zust MeTamioB u criocoObl bubnunoreka [HOK
53 .
3aIIUTHI OT HEE https://m.edsoo.ru/00aelae8
54 Meramisl B mpupoge. [lonstue o bubnmoreka [JOK
METaJIypruu https://m.edsoo.ru/00aelc64
Meramnsl B ipupoge. Ilonsatue o bubnnorexa [HOK
55
METaJUIypPTrUH https://m.edsoo.ru/00aelc64
56 O060011eH1e 3HaHU IO TeMe bubnnoreka [JOK
«Metais» https://m.eds00.ru/00ae1d86
57 KonTponbhas pabota 3 o teme bubnuorexa [JOK
«Meramsn https://m.edso00.ru/00ae35e6
58 XUMHYECKUHN COCTAB TUIAHETHI 3eMJIS
59 OxpaHa OKpy>Xarouiei cpeibl Ot bubnunorexa [JOK
XUMUYECKOI'O 3a- IPSI3HEHUS https://m.edso0.ru/00ae3de8
bu6mmoreka [IOK
60 B
etieersa https://m.eds00.ru/00ae1750
61 XUMHUYECKUE PeaKun
62 OCHOBBI HEOPTAaHUYECKOH XUMHH
63 OCHOBBI HEOPraHUYECKON XUMHH bubmmorexa [JOK
P https://m.eds00.ru/00ae3f50
64 [ToBTOpenue u o0o0IIEHUE 110 TEME. bubmuorexa [IOK
[TonroroBka Kk KOHTPOJIBHON paboTe https://m.eds00.ru/00ae4270
65 KonTponbhas pabota 4 (uToroas mo bubnnoreka [JOK
KYpPCY OCHOBHOM IIIKOJIbI) https://m.edso00.ru/00ae4270
66 AHaM3 KOHTPOJIBHON paboTHI. bubnmoreka [JOK

ITonsenenue nToros roaa

https://m.edsoo.ru/00ae0d0a
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https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
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67 p 1 bubnmoreka [JOK
€3CPBHOC BPEMA https://m.edso0o.ru/00adb33c

68 P 1 bubmumoreka [IOK
SIepRHOS phen https://m.edsoo.ru/00ad9ch2

OBIIEE KOJIMYECTBO YACOB I10 68 4 7
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YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus, 8 kiacc/ I'adbpuensu O.C., Octpoymos WN.I'., Cnagkor C.A.,
AxknronepHoe obmectBo «M3aaTenscTBo «IIpocBemienne»
» Xumus, 9 kmacce/ ['abpuensa O.C., Octpoymos U.I"., Cnaakos C.A.,

AxknuonepHoe obiectBo «M3naTensctBo «IIpocBeiienne»

METOJAUYECKHUE MATEPHUAJIBI JJJISA YYUTEJISA

1. [IpumepHas pabouast mporpaMma OCHOBHOTO OOILEro 00pa3oBaHUs 10 XUMUHU.
bazoBsiit ypoBeHs (1151 8-9 kaccoB 0011e00pa30BaTEIbHBIX YUPEKICHHMN ).

2. Xumus 8-9 knacc. ba3zoBblil ypoBeHb. MeToinueckoe nocooue Kk yueOHUKam
O. C. I'abpuensna, U. I'. OctpoymoBa,

C. A. CnagkoBa

3. IN'abpuensn O.C. Xumusa. Paboune nporpammel. [Ipeaqmernas auHus

yue6HuKoB ['abpuensna. 8-9 kinacc. Yuebnoe nocodue. 2019

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://lesson.edu.ru/



