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HOACHUTEJBbHASA 3AIINCKA

[IporpaMma mo XMMHH Ha YpPOBHE OCHOBHOI'O OOIIEro 0oOpa30BaHUsS COCTABICHA HAa OCHOBE
TpeOoBaHUM K pe3yibTaTaM OCBOCHHS OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIETo
obOpasoBanms, mnpenacrtaBieHHbIX B PI'OC OOO, a Takxke Ha OcCHOBe (enepaipbHOM paboueit
MPOrpaMMbl BOCIIUTAHUS U C Y4ETOM KOHICIIIUH IPENoJaBaHUs y4eOHOTO mpenMera «XHUMHUS» B
oOpa3oBaTenbHbIX opranu3anusix Poccuiickoir @eneparium.

[IporpamMma o xumuu Ja€t MpecTaBICHHUE O LENsIX, O0IIel cTpaTeruu 00y4eHus, BOCIUTAHUS
U pa3BUTUA OOYyYarOIIMXCA CpPEACTBAMU Y4YeOHOro IpeiMeTa, YyCTaHaBIUBaeT 00s3aTeNbHOE
IIPEIMETHOE COJIEpKaHUE, IIPEyCMaTPUBAET PacIIpeIeI€HUE €T0 0 KJlaccaM U CTPYKTYPUPOBAHUE 1O
pazgenaM M TeMaM IpPOrpaMMbl IO XMMMH, OIpPEIEISIET KOJIWYECTBEHHBIE M KayeCTBEHHbBIE
XapaKTePUCTHKU COJIEPKaHUsl, PEKOMEHYEMYIO IOCIIE0BATEIbHOCTh U3YYEHHS] XUMUU C y4ETOM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4eOHOro mIpoIecca, BO3PACTHBIX
ocoOeHHOCTeH 00yJaromuXCsl, ONpeeNIeT BO3MOXKHOCTH TPeMETa I pealn3aiui TpeOOBaHU K
pe3ysibTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTelbHOM NpPOrpaMMbl HAa YpOBHE OCHOBHOI'O OOLIETO
oOpa3oBaHMs, a Takke TpeOOBaHUU K pe3yibTaraM OOyYeHHs XMMHHM Ha YPOBHE IeNeld U3Yy4YEeHUS
MpeMeTa U OCHOBHBIX BUJIOB yue€OHO-II03HABATEIBHON JIEATEIBHOCTH 00yUaIOIIEerocs Mo OCBOCHUIO
y4eOHOTO CO/IepIKaHMsL.

3HaHWEe XMMHHU CIYXXHT OCHOBOH aisi (pOpMUpOBaHUS MHUPOBO33PEHHUSI OOYUAIOMIETOCs, €ro
MPEJICTABICHU O MaTepUaJIbHOM €IUHCTBE MHUpA, BAXHYIO POJIb UIPalOT (OopMHUpyeMble XHUMHEH
MIPEJICTABJICHHS] O B3aUMOIIPEBPAILIEHUSX DHEPTHMU U 00 IBOJIOLMHU BEUIECTB B MPHUPOIE, O MyTIX
pereHust rI100anbHBIX TPOOJIEM YCTOMYMBOTO Pa3BUTHS YE€TIOBEYECTBA — CHIPHEBOM, SJHEPTETHUECKOH,
MUIIEBON U IKOJIOTUYECKOW O€30MacHOCTH, TPOOIIEM 3/IpaBOOXPAaHEHUSI.

N3yuenune xumuu:

CHOCOOCTBYET pealn3ali BO3MOXKHOCTEH Ui camMopa3BUTHA U (POPMHUPOBAHUS KYIbTYPHI
JTUYHOCTH, €€ 001Iel U PyHKIIMOHATIEHON TPaMOTHOCTH;

BHOCHUT BKJaJ B (OPMHUpPOBAHUE MBILIUICHUS U TBOPUYECKHUX CHOCOOHOCTEHW OO0ydarommxcs,
HaBBIKOB MX CaMOCTOSITEIbHON yueOHOM AesTenbHOCTH, SKCIIEPUMEHTAIBHBIX U MCCIIE0BATEIbCKUX
yMeHUH, He0OXOAUMBIX KaK B MIOBCEIHEBHON KHU3HU, TaK U B IPOPECCUOHATBHON eATEIbHOCTH;

3HAKOMHT CO CHEIM(PHUKON HAyYHOTO MBIIIIEHHMS], 3aKJIaJIbIBAET OCHOBBI LIEJIOCTHOTO B3IJIs/1a HA
€MHCTBO IPUPOJIbI U YEIIOBEKA, SIBISETCSI OTBETCTBEHHBIM 3TAallOM B (POPMUPOBAHUU €CTECTBEHHO-
Hay4YHOH IpaMOTHOCTH O0yYaroIuXcs;

CIOCOOCTBYET (POPMUPOBAHUIO [IEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSAM, K
MIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 9KOJOTHYECKOe 00pa30BaHUe 00yJarOmUXCsl.

JlanHble HampaBiieHUss B OOY4YeHMHM XHUMHUU OO€CleyMBaroOTCs CHEUUKON coJep:kaHus
y4eOHOro mpeaMeTa, KOTOPbI SBJsEeTCs MeJarordiyeckd aJanTHPOBAaHHBIM OTpakeHHEeM 0a30BOi
HayKH XMMUHU Ha ONPENIEIEHHOM dTalle €€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOIO 0O0IEro oOpa3oBaHHsS OPHEHTHPOBAH HAa OCBOEHHE
0Oy4arolMMHUCS. CUCTEMBI NEPBOHAUYAIBHBIX TMOHATUNH XUMHH, OCHOB HEOPraHMYECKON XUMHMHU U
HEKOTOPBIX OTJIETbHBIX 3HAUUMbIX TOHSITHI OPraHMYe€CKON XUMHUH.

CtpykTypa coaepkaHus IpOrpaMMBbI 10 XMMUHU CPOPMHUPOBAHA HA OCHOBE CUCTEMHOTO MOAX0/1a
K e€ u3ydeHuto. CopepxaHHe CKIAIbIBAETCS M3 CHUCTEMBbI MOHSATHM O XMMHUYECKOM JJIEMEHTE U
BELIECTBE U CUCTEMBI IOHATUN O XUMUYECKON peakuu. O6e ITH CUCTEMBI CTPYKTYPHO OPTraHU30BaHbI
[0 TPUHIUIY TOCIEA0BATEIbHOIO Pa3BUTUSI 3HAHWN HA OCHOBE TEOPETUYECKUX IPEICTaBICHHIMA
Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /. . MeHneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— Y4YEeHHsI O CTPOCHHH aTOMa U XUMHUYECKOH CBSI3U;

— MpeCTaBlIeHU 00 ANIEKTPOTUTHUECKON AUCCOIMAIINY BEIIECTB B PACTBOPAX.



Teopernueckue 3HAHHMS pacCMaTPUBAIOTCS HAa OCHOBE OJMIIUPUYECKU TMOITYYEHHBIX ¢
OCMBICIICHHBIX ()aKTOB, PAa3BHBAIOTCS MOCIIEIOBATEILHO OT OJHOTO YPOBHS K JPYTOMY, BBITIOJHSS
(GyHKIIMU OOBSCHEHUS M MPOTHO3UPOBAHUS CBOMCTB, CTPOCHHS M BO3MOXHOCTEH MPAKTUYECKOTO
MIPUMEHEHHUS U MOTYYEHUS] U3y4aeMbIX BELLIECTB.

OcBoeHne NPOrpaMMbl IO XHMHH CHOCOOCTBYeT (HDOPMUPOBAHHIO NPEACTABICHUS O
XUMHUYECKOH COCTABIIAIOIIECH HAYYHON KapTUHBI MUPA B JIOTUKE €€ CUCTEMHOU IIPUPObL, IECHHOCTHOI'O
OTHOLLIEHUS K HAy4YHOMY 3HAHHUIO M METOJaM IO3HaHWs B Hayke. M3ydeHue XuMuUM IPOUCXOAUT C
MIPUBJICYCHUEM 3HAHUH U3 paHee U3YUYEHHBIX YUeOHBIX peaAMeToB: «OKpysKkarouuii Mup», «buomorusi.
5—7 knaccel» U «Pu3nka. 7 Kiacey.

[Ipu n3ydeHUM XUMHH MPOUCXOAUT (OPMHPOBAHME 3HAHMI OCHOB XMMHYECKOM HAayKH Kak
00JacTi COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUUECKON JIEATEIHHOCTH YeJIOBEKa M KaK OJIHOTO M3
KOMITOHEHTOB MHPOBOW KYJBTYpHI. 3aaua y4eOHOro MpeMeTa COCTOUT B (JOPMUPOBAHUU CUCTEMBI
XUMHYCCKUX 3HAHUH — BaXKHEHIIMX (AKTOB, MOHSATHH, 3aKOHOB M TEOPETUYCCKUX IOJIOKCHUH,
JOCTYNHBIX 000011IEHNII MUPOBO33PEHYECKOT0 XapaKTepa, S3blka HayKH, B IPUOOIIEHNN K HayYHbIM
METOJIaM TO3HAHMSI MIPU U3YYEHHUU BEIIECTB U XUMUYECKUX peakiui, B GOPMUPOBAHUH U PA3BUTHH
MO3HABATENbHBIX ~YMEHUH W HUX NOPUMEHEHWH B Yy4eOHO-TIO3HABaTENbHOM U  y4yeOHO-
HCCIIEIOBATENILCKON JIESTEIIbHOCTH, OCBOSHUM MpPaBHJI 0€30MacHOro OOpalieHHsl C BElECTBAMHU B
MMOBCEJHEBHOW KU3HU.

[Ipy w3ydeHWHM XUMHHM HAa YpPOBHE OCHOBHOTO 00ImIero oOpa3oBaHUS BaXHOE 3HAYCHHE
MPUOOPENU TaKue 1IEH, KaK:

— (dopMUpOBaHHE HHTEUIEKTYAIbHO DPAa3BUTOM JIMYHOCTH, TOTOBOW K CcamMo00pa3oBaHUIO,
COTPYZHUYECTBY, CAMOCTOSITEIbHOMY HMPUHSATHIO PEIICHH, CIIOCOOHOH aganTupoBaThcs K OBICTPO
MEHSIFOIITUMCS YCIIOBUSIM JKU3HU;

— HamnpaBJICHHOCTb OOY4YeHMs Ha CHUCTEMaTHYeCKOe TMpHOOIIEeHHEe OOydJarolmMxcsi K
CaMOCTOSITENTFHON MO3HABATEILHONW NEATENBHOCTH, HAYYHBIM METOJaM TMO3HaHUS, (POPMHUPYIOIIUM
MOTHBAIIMIO ¥ PA3BUTHE CIIOCOOHOCTEH K XUMUU;

— oOecrieueHHe YCIOBUM, CIOCOOCTBYIOIIMX MPUOOPETEHUIO OOYJarOUMMHUCS — OIbITa
pa3HOOOpa3HOW [1eATENbHOCTH, MO3HAHUS W CaMONO3HAHMS, KJIIOUYEBBIX HABBIKOB (KIIIOUEBBIX
KOMIIETEHIIHH ), UMEIOIINX YHUBEPCAIbHOE 3HAUEHHE JIJISl PA3JIMYHBIX BUOB JI€ATEIbHOCTH;

— (hopmupoBaHHe 0011l PYHKIIMOHATBHOMN U €CTECTBEHHO-HAYYHOM I'PaMOTHOCTH, B TOM YHCIIE
YMEHHUH OOBSICHSITh M OLIGHWBATH SIBICHUS OKPYXKAIOIIEr0 MHUpA, HWCIONb3ys 3HAHHUS U OIBIT,
MOJTyYEHHBIC MTPU U3YUCHUU XUMUH, IPUMEHSATH UX TMPU PEIICHUH MPOOJIeM B TTIOBCEHEBHOM KU3HU U
TPYZIOBOH AESATENBHOCTH;

— (opmupoBanue y oOy4arommxcs TYMaHHUCTHUYECKUX OTHOIICHHIA, MOHUMAaHUS IEHHOCTU
XUMHYECKHUX 3HAHHM AJIs BBIPAOOTKU KOJIOTUYECKH 11e71ecOo00pa3HOro MOBEACHHUS B OBITY U TPYAOBOI
JEATEIBHOCTH B LIEJISIX COXPAHEHHUs CBOETO 3710POBbS U OKPYKAOIIEW PUPOTHON CPEIbI;

— pa3BUTHE MOTUBALMU K 00Y4YEHHIO, CHOCOOHOCTEM K CAMOKOHTPOJIIO U CAMOBOCIHUTAHUIO Ha
OCHOBE yCBOEHHS OOIIEUeIOBEUECKUX [IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY mpoduis u
HaMpPaBIEHHOCTH JAIbHEUIIIETO 00y4YEeHHUSI.

OOmiee 4yuClIO YacoB, OTBENEHHBIX ISl M3YyYEHHS XUMHM Ha YpOBHE OCHOBHOTO OOILIETro
oOpazoBanusi, cocTaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HefIen0), B 9 kimacce — 68 yacos
(2 gaca B HEeINIO).

COAEP)XAHUE OBYUEHUS
8 KJIACC
IlepBoHayabHbIE XMMUYECKHE TOHATHUSA
[Ipenmer xumuu. Posib XuMuu B )KU3HU 4el0BEeKa. XUMHUsS B CUCTEME HayK. Tena u BellecTsa.
du3nuecKkre CBOMCTBA BEIIECTB. ArperarHoe coctossHue BemiecTB. [loHaTHe 0 MeTOaxX MO3HAHUS B
xuMun. Yucreie BemecTBa U cmecu. CrocoObl pa3aeneHus cMecei.



ATOMBI M MOJIEKYJIBL. XUMHUYECKHE 3JIeMEHTBI. CUMBOJIBI XUMUUYECKUX 3JIEMEHTOB. [IpocTeie n
CJIO’KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumunyeckas (opmyna. BalleHTHOCTh aTOMOB XMMHYECKUX 3JIEMEHTOB. 3aKOH IOCTOSHCTBA
cocraBa BenlecTB. OTHOCUTENbHAs aTOMHasl Macca. OTHOCUTENbHAsL MOJIEKYJIIpHas Macca. MaccoBas
JI0J1s1 XUMHUYECKOT'0 3JIEMEHTA B COEIMHEHUU.

KommyectBo Bemectsa. Moib. MossipHas macca. B3auMocBsA3b KOJIMYECTBA, MacChl U 4ucia
CTPYKTYPHBIX €IMHHUII BenlecTBa. Pacy€rsl mo hopMysiaMm XMMHUYECKUX COESTUHEHHH.

PuznuecKue U XUMUYECKUE SIBJICHUSA. XUMUYECKAsl PEakLMs U €€ MPU3HAKU. 3aKOH COXPAHEHUS
Macchl BEUIECTB. XHMHUYecKHe ypaBHeHHA. Kiaccupukanuss XMMHYECKHX peakuuil (COeaTuHEHus,
pasioKeHus, 3aMelIeHns, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHUYECKON NOCyAOH, IpaBwjiamMu pabOThl B Jaboparopuu U mpuémamu
oOparteHus ¢ J1abopaTopHbIM 000pYIOBaHNEM, U3YICHHE U ONTUCaHKE (PU3HMUECKUX CBOHCTB 00pa3IoB
HEOPTraHMYECKUX BEIIeCTB, HaOmroneHue Gpu3nueckux (TUIaBICHUE BOCKA, TassHUE JIbJa, PACTUPaHUE
caxapa B CTYIIKe, KUIIEHUE M KOHJCHCAllUs BOJbI) U XUMHUYECKHX (TOpEHUE CBEYH, MMPOKAIMBAHUE
MEIHOW TPOBOJOKH, B3aMMOJEWUCTBHE MeJa C KHCIOTON) SBJICHWM, HAONIOJCHHE U ONHUCaHHE
MPU3HAKOB TMPOTEKAHUS XUMHUYECKHX peakluii (pazloKeHue caxapa, B3aMMOJCUCTBUE CEpPHOM
KHCJIOTHI € XJIOpUAOM Oapusi, paziiokenue ruapokcuga meau (1) mpu HarpeBanuu, B3auMoieiCTBUE
xenes3a ¢ pactBopoM cou meau (1), uzydenue cnocoOoB pa3aeieHus: CMecei: ¢ MOMOIIbI0 MarHuTa,
¢buIbTpOBaHUE, BBIMAPUBAHUE, AUCTUIUIALNA, XpoMaTorpadus, MpOBEACHHE OYHCTKU IMOBAPEHHOM
CONM, HAaONIOJICHWE W OINHUCaHHe pPe3yJIbTAaTOB IPOBEIEHUS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH
COXPAHEHHUs MACChl, CO3/IaHUE MOJIETEeH MOJIEKYJI (1LIapOCTEPKHEBBIX ).

BaHeiiiue npeacraBuTe/IM HEOPraHMYeCKNX BellecTB

Boznyx — cmech rasos. CocraB Bo3myxa. Kucimopoxn — 2JI€MEHT M NPOCTOE BELIECTBO.
Haxoxnenue kuciopona B npupoje, pu3nyeckrue M XUMHUECKHE CBOMCTBa (peakiMM TOPEHusi).
Oxcunpl. [lpumenenune kucinopoma. CrHocoObl TOMyYyeHUS KHCIOpoJa B JaboOpaTopuu H
npoMebliieHHocTH.  KpyroBopoT kucioposa B npupoje. O30H — amioTpomnHas MOAUQPHUKAIMS
KHCIIOpO/a.

TernnoBoit >PdexT XUMHUYECKOH peakuuu, TEpPMOXUMHUYECKHE YypaBHEHHS, DHK30- U
SHAOTEPMHUYECKHE peakluu. TOMINBO: yroyib U MeTaH. 3arpsi3HeHUE BO3/1yXa, YCHJIEHUE TapHUKOBOTO
s dexra, pazpylieHne 030HOBOTO CIIOSI.

Bonopon — anemMeHT u npocroe BemecTBo. HaxoxeHue Booposia B Ipupoae, Gpusnueckue u
XUMUYECKHE CBOWCTBA, TPUMEHEHHE, CIIOCO0BI onydeHust. KuciaoTsl u conu.

Mossipabliii 00b€M ra30B. Pacu€Thl M0 XUMHUYECKUM ypaBHEHHUSIM.

®usnueckue cBoiicTBa Boabpl. Boma kak pactBopurens. PactBopel. HacelmeHHble u
HEHaCBILIEHHBIE pacTBOpHL. PacTBOpuMOCTh BeliecTB B BoJe. MaccoBast A0Sl BELECTBA B PACTBOPE.
Xumuueckue cBoiicTtBa BoAbpl. OcHOBaHMA. Ponp pacTBOpOB B IpHUpOAE M B JKU3HHM 4YEJIOBEKA.
KpyroBopot Bozbl B ipupoie. 3arpsa3HeHue NpupoAHbIX BoJ. OXpaHa U OYUCTKA MPUPOIHBIX BOI.

Knaccudukanmst Heoprannueckux coenuHenuid. Oxcunpbl.  Knaccudukanus — OKCHIOB:
cosieoOpa3zymomne (OCHOBHBIE, KUCIOTHbIe, am(poTepHble) U HecosneoOpasyrone. HomeHnknaTypa
okcu10B. PU3NUecKre U XMMUUYECKHE CBOMCTBA OKCUIOB. [losryueHne okcuaos.

OcHoBanus. Knaccudukanusa OcHOBaHMM: INEIOYM M HEPACTBOPUMbBIE OCHOBAHUS.
Homenknarypa ocHoBanuii. ®Dusznueckne W XHUMHYECKHE CBOMCTBA oOcHOBaHuU. I[lomydenue
OCHOBaHUM.

Kucnorsl. Knaccudukamust kucnor. Homenxiatypa kucinor. dusnyeckue W XUMHUYECKHE
cBoricTtBa kucinot. Psg akruBHoctu metauioB H. H. bekerosa. Ilonyuenue Kucior.

Comu. Homenkiarypa coseil. dusznueckue u XuMuieckue cBoictpa cojieid. [lomyduenue conen.

I'enernueckas CBA3b MEXAY KjacCaMM HEOPraHUYECKUX COCTUHEHHM.

Xumuueckuii IKcnepumenm:



KayeCTBEHHOE OIpeJesieHHe COJACpXKaHUsA KHUCIOpOoJa B BO3JyXe, MOJyueHHe, COOMpaHHe,
pacro3HaBaHME€ M M3yYCHHE CBOWCTB KHCJIOPOAA, HAONIOJICHHE B3aUMOJCHCTBUS BEIECTB C
KHCIIOPOJIOM M YCJOBHSI BO3HMKHOBEHMS W TpEKpalleHus TOopeHus (moxapa), O3HAKOMIICHHE C
o0Opa3aMu OKCHJIOB U OMNKMCAHHUE WX CBOMCTB, MOJy4Y€HHUE, COOMpaHKE, PACIIO3HABAHUE U U3YUYCHHE
CBOMCTB BojJiOpoaa (ropeHue), B3aumojeicTBue Bojopoga c¢ okcupom wmemu () (Bo3moxkHO
WCIOJB30BAHNE BHJICOMATEPUANIOB), HAOIIOAEHHWE OOpa3lOB BEIIECTB KOJIMYECTBOM | MOJb,
UCCIIeIOBaHHEe 0COOEHHOCTEN PAaCTBOPEHHUSI BEILIECTB C PA3IMYHON PAaCTBOPUMOCTBIO, IPUTOTOBIICHUE
pacTBOPOB C ONPENEIEHHONM MAacCOBOM JI0JIEM pacTBOPEHHOIO BEIIECTBA, B3aAMMOJEHCTBHE BOJBI C
MeTautlaMHu (HaTpUEM M KallbIlMeM) (BO3MOXHO HCIIOJIb30BAHHME BHUJIEOMATEPHAIIOB), UCCIEIOBAHUE
00pa3lloB HEOPraHWYECKUX BEIIECTB pa3IMYHBIX KJIaccoB, HAONIOJEHHE HW3MEHEHHS OKPaCKH
WHIMKATOPOB B pacTBOpax KHUCIOT U HIefoueid, u3yueHue B3aumojeicTBus okcuaa meau () c
pacTBOPOM CEpPHOM KHCIIOTBI, KHCIOT C MeETallaMM, pPEaKUUd HeUTpalu3aluuu, IOJy4yeHue
HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHUE OJHOTO MeTaJlla JPYTMM M3 pacTBOPA COJIM, PELICHHE
AKCIIEPUMEHTAIIBHBIX 3aa4 110 TeMe «BakHel11e Ki1acchl HEOPraHMUECKUX COCTUHEHUI.

IMepuonuueckuii 3akon u Ilepuogmueckasi cucrema xuMudeckux 3jemeHtoB JI. H.
MenpeneeBa. Ctpoenne aroMoB. XMMHYeCKas CBf3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuun

[lepBble MONBITKM KJIAaCCH(HUKANU XMMHUYECKHX DJIEMEHTOB. [loHSATHE O Tpynmax CXOIHBIX
2JIEMEHTOB (ILEJIOYHbIE U LIEIIOYHO3EMEIbHbIE METAJIbl, TaJIOT€Hbl, MHEPTHBIEC T'a3bl). DJIEMEHTHI,
KOTOpbIe 00pa3yroT aMm(pOTEepHbIE OKCUABI U TUIPOKCUJIBL.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucreMa xumuuyeckux anemeHToB /1. 1. Menneneesa.
KopoTtkomnepuoanas u niuHHONIIEpHOAHAs (hopMbl [lepronndeckoit cucTeMbl XUMUYECKHUX 3JIEMEHTOB
J. . Menneneesa. Ilepuonsl n rpynnsl. PU3HMYECKUH CMBICH NOPAIKOBOTO HOMEpPA, HOMEPOB
IIepHoJa U rPYIIbI DJIEMEHTA.

Crpoenne atoMoB. CoctaB aToMHbIX saep. M3otonsl. DnekTpoHbl. CTpOEHHE AIIEKTPOHHBIX
00010uek aToMOB TepBbIX 20 XuMU4eckux ieMeHToB [lepuoandeckoii cuctemsr J{. . Menneneena.
XapakTepucTuKa XUMHUYECKOTO 3JIEMEHTa IO €ro mnoioxkeHuro B llepuonnmueckoin cucreme [ .
Menneneesa.

3aKOHOMEPHOCTH HM3MEHEHMS pajuyca aTOMOB XMMHMUYECKHUX 3JIEMEHTOB, METAIUIMYECKHX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIAM U IIEPUOJAM.

3nauenue [lepuonnueckoro 3akoHa u Ileproauueckoit cCTEMbl XUMUYECKUX AJIEMEHTOB IS
pa3BuTusA Hayku U npakTtuku. 1. . Menzaenees — yd€HbIN U Tpak1aHNH.

Xumuueckas cBsi3b. KoBasieHTHas (MOJIsIpHAs M HETIOJISIPHAsS) CBSI3b. DJIEKTPOOTPHUIIATEIHHOCTD
XUMHUYECKUX 3JIeMeHTOB. VloHHasI CBSI3b.

Crenenp okuciieHnsa. OKHCINTEIbHO-BOCCTAHOBUTENBbHBIE peakiuu. [Iponeccsl okuciaeHus u
BOCCTaHOBJIEHMS. OKUCINTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3y4eHHue o0pa3I0oB BEUIECTB METAJJIOB M HEMETAIJIOB, B3aUMOJEHCTBHE THAPOKCH A LIMHKA C
pacTBOpaMM KHUCIIOT M IIEJI0YEH, TPOBENECHHUE ONBITOB, MITIOCTPUPYIOIINUX MPUMEPBI OKACIUTEIbHO-
BOCCTAaHOBUTENBHBIX peaKLni (TOpEHUE, pEAKLIUN PA3JI0KEHUS, COETUHEHUS).

Mesicnpeomemmunie céazu

Peanu3anus MexnpeaMeTHBIX CBA3EH IPU U3YYCHUH XMMHH B 8 KJIACCE OCYIIECTBIIIETCS Yepes3
UCIIOJIb30BaHWE Kak OOLIMX eCTECTBEHHO-HAYYHBIX TIOHSATUH, TaK W TOHATUH, SBISIOMINUXCS
CUCTEMHBIMU JJIS1 OTJEJIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTI'O IIUKJIA.

OOme ecTecTBEHHO-HAYYHbIE MOHATHUSA: HAay4YHBIH (hakT, TUMOTE3a, TEOPHs, 3aKOH, aHAJU3,
CUHTE3, KJaccuuKaIus, nepuoIn4YHOCTh, HAOI0JeHIE, SKCIIEPUMEHT, MOJCIMPOBAHNE, U3MEPEHHE,
MOJI€EJIb, SIBJICHHE.



®dusuka: Marepus, aTroM, OJJIEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKJIHUJ, H30TOIBbI,
PalMOaKTUBHOCTb, MOJIEKYIIA, YIEKTPUYECKHMA 3apsil, BEIIECTBO, TeN0, 00BEM, arperaTHOE COCTOSTHUE
BELIECTBA, ra3, PU3NYECKUE BEIUYUHBI, €AMHULIBI U3MEPEHHUs, KOCMOC, TIaHEeThl, 3BE3/1b1, COHIIE.

buonorust: porocuntes, npixanue, ouocdepa.

I'eorpadus: armocdepa, ruapochepa, MUHEpAbI, TOPHBIC MOPOJBI, MOJIE3HBIE UCKOMAeMBbIE,
TOIINBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XUMHYeCKasi peakiusi

IIepnonnueckuit 3akoH. Ilepuoanueckas cucrema xumuueckux anemeHToB 1. . Menneneesa.
CrpoeHne aTroMoB. 3aKOHOMEPHOCTH B M3MEHEHUM CBOICTB XMMMUECKHUX 3JIEMEHTOB IIEPBBIX TPEX
MEPUOJIOB, KallWs, KaJlblUid U HMX COCIWHEHUN B COOTBETCTBUU C IIOJIOKEHHEM DJJEMEHTOB B
[leproanyeckoii cucreMe U CTPOCHHEM UX aTOMOB.

CrpoeHue BemiecTBa: BUAbl XUMHUYECKOM CBA3M. THUIBI KPUCTAJUIMYECKUX PEIIETOK,
3aBUCHMOCThH CBOMCTB BEILIECTBA OT THIIA KPUCTAIIIMYECKON PEIIETKU U BU/Ia XUMUUECKOH CBSI3U.

Knaccudukanus 1 HOMEHKIIaTypa HEOPTraHUYECKUX BEIIeCTB. XMMHUECKHUE CBOMCTBA BEIIECTB,
OTHOCSIIIUXCS K Ppa3NUYHBIM KJIaccaM HEOPTaHWYECKUX COEIMHEHUM, TeHeTHYecKas CBS3b
HEOPraHMYECKUX BEIIECTB.

Knaccudpukanys XMMHUYECKHMX peakUMid MO pa3iudHbIM IIpU3HaKaM ([0 YHMCIy U COCTaBy
YUYaCTBYIOIIMX B PEAKIMH BEUIECTB, IO TEIUIOBOMY 3((eKTy, Mo M3MEHEHHIO CTEIICHEH OKHCIICHHS
XUMHUYECKHUX 3JIEMEHTOB, 10 0OPAaTUMOCTH, MO YYAaCTHUIO KaTalu3aTtopa). JK30- U SHAOTEPMUUYECKUE
peaKkiuu, TepPMOXUMUYECKUE YPABHEHHUS.

[lonatne o ckopocTH XUMHYeCKOW peakuuu. lloHsiTHe 00 OOpaTHMMBIX W HEOOpPaTHMBIX
XUMHUECKUX peakiusax. [IoHsTHe 0 TOMOreHHBIX U reTeporeHHbIX peakuusx. [lonsarue o xaranuse.
IlonsaTie 0 XMMHUYECKOM paBHOBecuU. PaKTOPBI, BIMUSIOIIAE HA CKOPOCTh XMMHUYECKON PEAKIUU U
I0JIO)KEHHE XMMHUYECKOTO PABHOBECHSI.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE  pEAKLMU, JJIEKTPOHHBIM  OajaHC  OKHUCIHUTEIbHO-
BOCCTAaHOBUTENbHONW peakiuu. CocTaBieHHE YpaBHEHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaKIMii ¢ UCIIOJIb30BaHUEM METO0/1a JIEKTPOHHOr 0 OanaHca.

Teopust >IEKTPOIUTHYECKON AMCCOLMALMM. OJEKTPOJIUTBI W HEDJIEKTPOJIUTHL. KaTnosl,
aHUOHBI. MexaHM3M JHMCCOLIMALIMM BEUIECTB C PA3JIMYHBIMU BUJAMHU XHUMHYeCcKoW cBA3H. CTeneHb
nuccoruanuu. CUIIbHBIE U CIIa0bIe SJIEKTPOJIUTHI.

Peakiium noHHOro oOMeHa. YCJIOBUS NPOTEKAaHUs PEeakUUid HOHHOIO OOMEHa, MOJHbIE U
COKpalI€HHbIE WOHHBIE ypaBHEHHUs peakiuil. CBoilcTBa KHUCIIOT, OCHOBaHMM M COJIEH B CBETE
MPEACTABICHUH 00 AIEKTPOIUTHIECKON aucconnannu. KauecTBeHHbIE peakiiui Ha HOHBI. [loHsTHE O
TUAPOIIU3E COJIEH.

Xumuueckuii IKcnepumenm:

03HAaKOMJIEHHE C MOJEISIMA KPUCTAINIMYECKUX PEMLIETOK HEOPTaHNYECKUX BELIECTB — METAJJIOB
u HemeTauloB (TpaduTa M anmasza), CJIOXKHBIX BEIIECTB (XJIOpUJAa HATpHs), HCCIIETOBaHUE
3aBUCHUMOCTH CKOPOCTH XMMHUYECKOW PeaKkuu OT BO3JIEHCTBUS PA3IMYHBIX ()aKTOPOB, UCCIIEJOBAHHE
JIEKTPONPOBOJIHOCTH PACTBOPOB BEUIECTB, IpOLlECcCa IUCCOLMALMU KHCIOT, LIENOYed M Ccojel
(BO3MOYKHO HCIIOJIB30BaHUE BUAEO MAaTEPUAJIOB), IPOBEIEHUE OIBITOB, MIUTFOCTPUPYIOLIUX MPU3HAKH
MPOTEKaHUS PeaKIuii HOHHOTO oOMeHa (00pa3oBaHME OcajiKa, BBIICIICHUE Ta3a, 00pa30BaHUE BOBI),
OTBITOB, WJUTIOCTPUPYIOIIUX TMPUMEPHl OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peakluuii (ropeHue,
peakuuu pasyioKEHUs, COENMHEHHUs), paclO3HABAHME HEOPraHMYECKUX BELIECTB C IIOMOILBIO
KAueCTBEHHBIX PEAKLIUI HA MOHBI, PEIIEHNE SKCIIEPUMEHTAJIbHBIX 3a/1a4.

HemeTasibl M MX coeJMHeHUSA

OO6mas xapakTepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIE CTENEHU
okucneHus. CTpoeHne M (U3MYECKHE CBOMCTBA NPOCTHIX BEIIECTB — TaJOr€HOB. XHMHUYECKHE
CBOMCTBa Ha IpuUMeEpe XJopa (B3aUMOJEHCTBUE C METAUIAaMM, HEMETAJUIAMM, ILIEJI0YaMHu).



Xnoposonopoa. ComnsiHast KUCI0Ta, XMMUUECKHE CBOMCTBA, IIOJy4YeHHE, IpUMEHEHHE. JlelicTBuE XJ10pa
1 XJIOPOBOJIOPO/1a HA OPTaHM3M ueloBeKa. BajkHelme XJI0pu/Ipl U X HaX0XKAEHHUE B IPUPOJIE.

OO6mast  xapaktepuctuka 3yeMeHTOoB VIA-rpynmbel. OcCOOCHHOCTH CTPOCHHSI aTOMOB,
XapaKkTepHble cTerneHn okuciaeHus. CTpoeHue u (pu3ndeckue CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOa
U cepbl. AJUIOTPOINHBIE MOAM(UKALMK KUCIOpOJa W cepbl. XHWMHYECKHE CBOMCTBA CEPBHI.
CepoBonioponi, cTpoeHue, GU3NIecKre U XUMHUYECKue cBOMCTBAa. OKCHABI cepbl KaK MpPEeICTaBUTENIN
KHUCIOTHBIX OKcHIoB. CepHas Kuciora, (U3MYecKMe M XHMHUYECKHe CBOHCTBa (00Iue Kak
IIPEJCTaBUTEN KJlacca KHUCIOT M creunuduueckue). XUMHUECKUE pPEeaklluu, JIeXkKallde B OCHOBE
MPOMBIIIICHHOTO C1I0c00a MOTYYEHHUs CEPHOM KUCIOTHI. [Ipumenenue cepHoi KucaoThl. Conu cepHOi
KHCJIOTHI, Ka4eCTBEHHAsI peakus Ha cyibdar-uoH. Haxoxuenue cepsl U €€ COeTUHEHUN B IPUPOJIE.
XUMHUECKOE 3arpsi3HEHUE OKpPYKAIoLIeH Cpeibl COEIMHEHUSAMU cepbl (KHCIOTHBIE 10U,
3arps3HEHUE BO3yXa U BOJOEMOB), CIIOCOOBI €0 MPel0TBPAILEHHS.

OOmass xapakrepuctuka 3ieMeHTOoB VA-rpynnbel. OcCoOE€HHOCTH CTpPOEHHUS aTOMOB,
XapaKTepHbIC CTEIICHH OKHUCIEHHs. A30T, pacpoCTpaHEeHHE B MPUPOIE, (PU3HUECKUE U XUMHUECKUE
cBoiictBa. Kpyrosopor azora B mpupoge. AMMHaK, ero (u3Myeckue M XMMHUYECKHE CBOICTBA,
nojyyeHue U npumeHenue. Con aMMOHHUS, UX (PU3HYECKHE U XMMUYECKHE CBOMCTBA, IPUMEHEHHUE.
KayecTBeHHast peakiuss Ha HMOHBI aMMOHMS. A30THas KHCIOTa, €€ MoylyuyeHue, (U3NYecKue H
XUMHAYECKHE CBOWcTBa (00mMe Kak TpEACTaBUTENs Kilacca KHUCIOT U CrHenu(uvecKue).
Hcnonp30BaHne HUTPATOB U COJIEH aMMOHHSI B KaueCTBE MHHEPAIbHBIX yH00peHui. XUMHUUYECKOEe
3arps3HEHUE OKPY)KaIOLIeH cpebl COeIMHEHUSIMU a30Ta (KUCIOTHBIE JOXKAM, 3arpsi3HEHUE BO3/1yXa,
Mo4BbI ¥ BoAoéMoB). Docdop, amorponHbie Moaudukanuu Gocdopa, Gpu3ndecKkue U XUMUICCKUE
croiictBa. Oxcua ¢ochopa (V) u docdopHas kucinora, GU3MUECKHE W XUMHUYCCKUE CBOICTBA,
nostydenue. Mcnonb3oBanue pochaToB B KauecTBE MUHEPATBHBIX YI0OpEHUI.

OOmas xapakrepuctuka sneMeHToB IVA-rpynmel. OcoO€HHOCTH CTPOEHHs aTOMOB,
XapaKTepHbIe CTENEHM OKUCIEHUS. YTJIepoJ, aJUIOTPOMHbIE MOJU(PHKAIMU, PACIPOCTPAHEHHE B
npupojie, Gpu3nueckrue W XUMHYECKue cBoicTBa. AncopOumsi. KpyroBopor yrieponma B mpupoje.
Oxcuapl yriaepoaa, ux (pusMyeckue W XMMHUYECKHE CBOMCTBa, JECTBHE Ha KUBbIE OpraHU3MBI,
MOJy4eHUEe W TPUMEHEHHEe. DKOJOTHYECKHE MpoOJieMbl, CBsi3aHHBIE ¢ okcuaoM yriepoxaa (1V),
TUII0TE3a IN100aIbHOro NOTEIUICHHS KIIMMAaTa, IapHUKOBBINA 3P dekT. YroapHas KUCI0Ta U €€ CONU, UX
¢u3nyeckne M XHMHUYECKHE CBOWCTBA, MOJydyeHuEe M mnpuMeHeHue. KauecTBeHHas peakuusi Ha
KkapOoHaT-uoHbI. Mcnonb30BaHne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO35UCTBE.

IlepBoHauaIbHBIE MOHATHS 00 OPraHMYECKUX BEIIECTBaX KaK O COSAMHEHUIX yrieposaa (MeTaH,
9TaH, OTWJIEH, aleTWIEH, 3TaHOJ, TJIMIEepPUH, YKCycHas Kuciora). [IpupoaHble HCTOUHUKH
YTI€BOAOPOAOB (YroJb, MPUPOIHBINA ra3, He(Th), TPOAYKTHI UX NepepaboTku (OEH3UH), UX POJIb B
OBITY ¥ IPOMBIIITIEHHOCTHU. [ToHATHE 0 GMOTOrMYECKH BasKHBIX BEIIECTBAX: JKUPaX, OeNKax, yrieBoaax
— W HUX pOJM B KU3HM 4eJoBeKa. MaTepuanbHOE €IMHCTBO OPraHMUYECKUX U HEOPTraHMYECKHUX
COECIMHEHU.

Kpemuuii, ero ¢pusndeckne 1 XuMHYeCKrUe CBOMCTBA, OJdyyeHUe U npuMeHenune. CoeTuHeHs
KpeMHUs B mpupoje. Obuue npexacraBieHuss o0 okcunae kpemuus (IV) u kpeMHUEBOW KHCIOTE.
CunMkatel, X UCIOJIB30BAHUE B OBITY, B IPOMBIIIUIEHHOCTH. BaxkHelme crpouTenbHble MaTepHalbl:
KepaMHKa, CTEKJIO, IeMEHT, OeToH, xene300eToH. [IpoGieMbl 0e30MacHOr0 HMCIOIB30BAHUS
CTPOUTENIbHBIX MATE€PHUAJIOB B TIOBCEAHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

u3yueHue oOpa3lOB HEOPraHWYECKHUX BEIIECTB, CBOWCTB COJSHOM KHCIIOTHI, IMPOBEICHUE
KAayeCTBEHHBIX PEAKIMH Ha XJOPHUJ-MOHBI M HAOIIOAECHUE INPHU3HAKOB HMX MPOTEKAHUS, OIBITHI,
oTpakarolmue (U3NYECKUe M XMUMHUYECKHE CBOMCTBA TaJOr€HOB M UX COEAUHEHUH (BO3MOYKHO
WCIOJIb30BAaHNUE BHJCOMATEPHANIOB), O3HAKOMJICHHE C O0Opa3lmamMu XJOPUAOB (TaJOreHUIOB),
O3HAaKOMJICHHE C oOpasmamMu cepbl MU €€ COeIMHEHHsIMH (BO3MOXKHO  HCIIOJIb30BaHHE



BUJICOMATEPHATIOB),  HAONIOJEHHWE  TIpolecca  OOYIJaMBaHMA  caxapa  MOA  JCHCTBHEM
KOHIICHTPUPOBAHHOW CEpHOW KHCIIOTHI, M3yYCHHE XHMHUYECKHUX CBOICTB pa30aBICHHON CepHOii
KHCIIOTBI, NPOBEJCHHE KayeCTBEHHOM peakiuu Ha cynb(ar-uoH W HaONIoJeHHE Ipu3HaKa eé
MPOTEKAaHUs, O3HAKOMJIEHHE C (U3MYECKUMHU CBOMCTBAMH a3oTa, ¢ocdopa U UX COCTUHEHHIMA
(BO3MOXXHO HCIOJB30BaHWE BHJIEOMATEPUANIOB), 00pa3lamMu a30THBIX M (HOCPOPHBIX yn0OpeHuil,
nojryyeHue, coOupanue, pacro3HaBaHUE M W3yYEHHE CBOMCTB aMMHaKa, MPOBEICHUE Ka4eCTBEHHBIX
peakuuii Ha HOH aMMOHHUS U (ocdaT-uOH U U3yYEHHE MPU3HAKOB MX IMPOTEKaHUs, B3aUMOJICHCTBUE
KOHIEHTPUPOBAHHON a30THOW KHUCIIOTHI C MEIbI0 (BO3MOXKHO KCIIOJIb30BAHHME BHUAEOMATEPUATIOB),
W3yuyeHHE MOJEJed KpUCTAIUIMYECKHX pPemEToOK aimasa, rpadura, QymiepeHa, O3HAKOMIICHHE C
MPOIECCOM  acOpOLMU  PAacCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOWCTBOM
MPOTUBOra3a, MoJlyueHue, coOupaHHe, paclo3HaBaHWE M H3YYEHUE CBOWCTB YIJIEKHCIOrO rasa,
MIPOBEJICHUE KAYECTBEHHBIX pEakiuil Ha KapOOHAT M CHJIMKAT-UOHBl UM HM3yYEHUE MPU3HAKOB HX
IIPOTEKAaHUs, O3HAKOMJIEHME C HOPOAYKIMEH CHJIMKATHONM  IPOMBILUIEHHOCTH, pELICHHUE
AKCIIEPUMEHTAJIBHBIX 33a4 10 TeMe «BakHel11e HeMeTallIbl U X COEIUHEHUS.

MeTaJuibl M UX COeIMHEHUS

OO01mas XxapakTepUCTUKA XUMUYECKUX AJIEMEHTOB — METaJNIOB Ha OCHOBAaHUH UX IMOJIOKEHUS B
[lepuonnueckoii cucreme xumuueckux snemeHToB /. . MenaeneeBa u crpoenust atomoB. CTpoeHue
MeTaJlJIOB. MeTayuinueckas cBsi3b U METAJUIMYECKask KpUCTaNINYecKas peérka. JNeKTPOXUMUYECKUI
psaa HanpspkKeHUM MeTaiioB. Pu3MyYecKWe UM XMMHUYECKHE CBOMCTBAa MeTauioB. OOmume crnocoObl
noJiydyeHus: MeTayioB. [ToHsATHE 0 KOPPO3UH METAIITIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOPPO3HUHU.
Cnnagsl (CTallb, 4yT'YH, TIOPATIOMUHUI, OpOH3a) ¥ UX MPUMEHEHHUE B OBITY U IPOMBIIIIIEHHOCTH.

[[lenouHble MeTaILIBL: TIOJ0KEeHUE B llepuoanyeckon cucteMe XxuMu4eckux snemeHTon 1. M.
MenpeneeBa, CTpOEHHE UX aTOMOB, HaXxoXxAeHHUEe B npupoje. dusndeckre u XMMUUYECKHUE CBOMCTBA
(Ha mpuMepe HaTtpus U Kanus). OKCUIBI U TUAPOKCUIBI HATPHUS U Kanus. [I[puMeHeHne Mmea0uHbIX
METAJIJIOB U UX COEAUHEHUH.

[[lenoyHO3eMENBHBIE METAJUIBI MarHUM M Kaiblui: moJjioxkeHue B [lepuoanyueckoil cucreme
xumuueckux snemeHToB . M. MeHnaeneeBa, CTpoeHHME WX AaTOMOB, HaxOXAEHUE B MPHUPO/IE.
dusnueckue U XMMUYECKHE CBOMCTBA MarHus U Kajblys. BaxkHelme coenuHeHns Kaablus (OKCHJ,
THJIPOKCU, COIH). JKECTKOCTH BOJIBI U CTIOCOOBI €€ yCTpaHEHHS.

Amomunuil: nonoxenue B Ilepuogudeckoil cucreMe Xxumudeckux oanemeHtoB I M.
MenpeneeBa, CTpOeHHE aToMa, HaxOoXxJAeHHWE B mpupoje. dusmueckne M XHMHUYECKHE CBOICTBa
atoMuHUSA. AM(pOTEpHbIE CBOMCTBA OKCHJA U THIPOKCHIA AIFOMUHUS.

Kenezo: nonoxenue B [lepuoanueckoii cucreme xumudeckux snemenTon /. 1. Menneneena,
CTpOEHHE aToMa, HaxoKJeHHe B mpupoje. dusnueckue U XMMHUYECKHE CBOMCTBA kene3a. OKCUIbL,
ruapokcuabl v conu xenesa (1) u xxenesa (111), ux cocras, cBoiicTBa u nmosydeHue.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE ¢ 00pa3llaMyd METaJUIOB U CIUIABOB, UX (PU3UYECKUMHU CBOWCTBAMHM, U3Yy4YEHUE
pPEe3yIbTATOB KOPPO3HH METAIOB (BO3MOXHO HCIIOJIB30BAaHUE BHICOMATEPUATIOB), OCOOCHHOCTEH
B3aMMO/JICHCTBHUS OKCH/Ia KaJIbLIUs U HATPUs ¢ BOAOH (BO3MOKHO HCIOJIb30BaHHE BUIEOMATEPUATIOB),
HCCIIEIOBAaHUE CBOMICTB JKECTKOM BOABI, IpOLlECCa TOPEHUs JKelIe3a B KHUCIOPOAE (BO3MOYKHO
UCIOJIb30BaHNE BHJIEOMAaTEPUANIOB), NPU3HAKOB MPOTEKAHUS KAUYECTBEHHBIX PEAKLIMHA HA HOHBI:
MarHusi, KaJbIvs, aTFOMUHUS, ITMHKa, Xkene3a (I1) u xxenesa (1), meau (1), Habmronenne u onvcanue
MIPOLIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMU HATPHS, Kadus U KalbLUsg (BO3MOXHO HCIIOIb30BaHHE
BUJICOMATEPHAJIOB), HCCIIEOBaHNE aM(OTEPHBIX CBOMCTB TMIPOKCHAA AITIOMUHHUS M THIPOKCUIA
LIMHKA, PELIEHUE SKCIIEPUMEHTANIBHBIX 33]a4 110 TeMe «Ba)kHelIIne MeTalulbl U UX COSAUHEHUSD.

XuMHUSA U OKPYKAKOIIAs cpeaa

BemectBa u Marepuansl B IOBCEIHEBHOW >KM3HM 4YeJIOBEKa. be3omacHoe HCHojib30BaHUE
BEIIECTB M XUMHUYECKUX peakluii B ObITy. IlepBas moMOIIs MPH XUMHUECKUX 0’KOTaX U OTPABJICHUSX.



XuMH4ecKoe 3arps3HEHUE OKpYXarolleld cpeabl (MpeaesibHas TOMyCTUMas KOHLEHTpalus
Bemiects, qanee — [1JIK). Ponb Xxumuu B pemieHuu 3K0JIOTHIECKUX MPOOIIeM.

Xumuyeckuii IKcnepumenm:

n3ydeHrue o0pasIoB MaTeprajIoB (CTEKIIO, CIUIABbl METAJIJIOB, IIOJTUMEPHBIC MaTEPUAIBI).

Mescnpeomemmnuie ceasu

Peanuzarust MexnpeAMETHBIX CBSA3EH IPU U3YUCHUH XUMHHU B 9 KJ1acce OCYILECTBIISICTCS Yepes
WCIIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TIOHATHM, TaK W TIOHATUN, SBIISIOIIMXCS
CHUCTEMHBIMU JUIs1 OT/ACJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmue ecTecTBeHHO-HAYYHBIC MOHATHS: HAy4YHBIA (DAaKT, TUMOTE3a, 3aKOH, TEOPHs, aHAJW3,
CUHTE3, KiIaccu(uKaIms, mepuoInIHOCTh, HAOI0ICHUE, SKCIIEPUMEHT, MOCIIMPOBAHNE, U3MEPECHHE,
MO/ICJIb, SIBJICHHE, TAPHUKOBBIN A(h(PEKT, TEXHOIOTHsI, MAaTEPHAIIBI.

®dusuka: wMarTepus, aToM, DJJIEKTPOH, TMPOTOH, HEUTPOH, WOH, HYKIHUJ, H30TOIbI,
PaarOaKTUBHOCTh, MOJIEKYJIA, JICKTPUUYECKUH 3apsi/l, IPOBOJIHUKHU, OJIYIIPOBOJHUKH, TUICKTPUKH,
(OTOAIEMEHT, BEIECTBO, TEJNO, OO0BEM, arperarHoe COCTOSHUE BEIIeCTBa, Ta3, pPacTBOP,
PacTBOPUMOCTbh, KpUCTA/UIMUECKAs PEIIETKA, CIIIaBbl, (PU3UYCCKUE BEIMYHMHBI, CIUHULIBI H3MEPCHHUS,
KOCMHUYECKOE MPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, COTHIIE.

buonorus: ¢orocunres, apixanue, Ouocdepa, 3KocUCTEMa, MHUHEpAJbHBIE YI0OpeHUs,
MHKPORJIEMEHTHI, MAKPO3JIEMEHTBI, IUTATEIbHbBIC BEIIECTBA.

I'eorpadus: armocdepa, ruapochepa, MUHEpAbI, TOPHBIC MOPOJIBI, TMOJIE3HBIC MCKOMACMBbIC,
TOIUIMBO, BOJIHBIE PECYPCHI.

INVIAHUPYEMBIE PE3YJBTATBI OCBOEHHUA ITPOI'PAMMBLI 110 XUMHUHMU HA
YPOBHE OCHOBHOTI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDI

JIMYHOCTHBIE — pEe3yNbTaThl OCBOCHHS IMPOTPaMMbl  OCHOBHOTO 0OIIEero oOpa3oBaHHUs
AJOCTUTAaKOTCA B XOHIE€ 06y‘~I€HI/I$[ XUMHUHU B CIUHCTBC yqe6H0171 n BOCHI/ITaTeJ'II)HOI\/JI ACATCIIBHOCTHU B
COOTBETCTBUM C TPAJUIMOHHBIMU POCCHUHCKHMMH COIIMOKYJIbTYPHBIMH M JTYXOBHO-HPaBCTBECHHBIMHU
[EHHOCTSIMH, TPUHITHIMH B OOINECTBE MNpPaBWIAMHU M HOPMAMH TOBEJCHHUS W CIOCOOCTBYIOT
poIeccaM CaMOTIO3HAHUS, CAMOPA3BUTHSI U COITHATTU3AIIUH 00YYaIOIIMXCSI.

.HI/ILIHOCTHBIC p€3y.]'H)TaTI)I OTpa)KaIOT TOTOBHOCTH O6y‘-IaIOHII/IXC$I pYKOBOI[CTBOBaTI)Cﬂ CI/ICTGMOﬁ
MO3UTHUBHBIX IIEHHOCTHBIX OPHEHTAIM M PACHIMPEHHE OIBITA JIEATEIBHOCTH Ha €€ OCHOBE, B TOM
YHUCJIe B YaCTH:

1) naTpHOTHYECKOTO BOCTIUTAHUSI:

LIECHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HUCTOPUYECKOMY M HAYYHOMY
HACJIC/INI0, TOHMMAHUS 3HAYCHUS XUMHUYCCKOW HAayKHM B JKM3HH COBPEMEHHOTO OOIIECTBa,
CMOCOOHOCTH BJIAZICTh JOCTOBEPHOH HWH(OpPMALUEH O MEepeoBbIX IOCTHKEHHUSIX W OTKPBITHUSIX
MHPOBOM M OT€YECTBEHHON XMMHUHU, 3aMHTEPECOBAaHHOCTU B HAYYHBIX 3HAHUAX 00 yCTpoiicTBe MHUpa U
00IIIeCTBA;

2) rpaskKIaHCKOT0 BOCTIMTAHUSI:

MPEJCTaBICHUS O COIHUAIBHBIX HOPMax M MpaBWIaX MEXJINYHOCTHBIX OTHOIICHHN B
KOJIJICKTHUBEC, KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTH B O6IHGCTBCHHO HOHeSHOI\/II,
y4eOHOMCCIICIOBATEIbCKOW, TBOPYECKOM HM  JOPYTMX BHUAAX JCSITCILHOCTH, TOTOBHOCTH K
pa3HoO0Opa3HOW COBMECTHOHM JEATEILHOCTH TPH BBHIMOJHCHHHM YYeOHBIX, IMO3HABATEIBHBIX 3a/ad,
BBIIIOJIHCHUM XHWMHWUYCCKHUX 3KCHCpI/IMCHTOB, CO3JaHNN y‘-ICGHbIX HpOCKTOB, CTpCMJIeHI/ISI K
B3aUMOIIOHUMAHHUK W B3aUMOIIOMOIIIN B Hpouecce BTOﬁ y‘IeGHOI\/'I ACATCIIbHOCTH, T'OTOBHOCTHU
OIICHUBATh CBOE TOBEJICHUE M TOCTYIKH CBOMX TOBAPHIICH C MO3WUIUU HPABCTBEHHBIX W MPABOBBIX
HOPM C YIETOM OCO3HAHUS MOCIIEACTBHIA MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMA



MHUPOBO33PEHUYECKHE MPECTABICHUS O BEIIECTBE M XMMUUYECKOU PEaKlUU, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO DPAa3BUTHUSI HAYKH M COCTABIISIIOLIME OCHOBY JUISI TMOHUMAHUS CYUIHOCTH
HAay4YHOM KapTUHBI MHpa, MPEACTAaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS IMPHPOJBI,
B3aMMOCBSA35X YEJIOBEKA C IPUPOHOM Cpesloi, O POJIM XMMHUU B ITO3HAHNUU 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEJIbHBIE MOTHBBI, HAIpPaBJICHHbIE HA TMOJYyYEHHWE HOBBIX 3HAHUW IO XHUMHH,
HeoOXomuMBbIe IS  OOBSICHEHHS HAOMIOJAEMBIX TIPOIECCOB H  SIBJICHMI, I[103HABATEIHHOM,
MH(OPMALIMOHHONW M YUTATENbCKOW KYJIbTYphI, B TOM YHCII€ HAaBBIKOB CaMOCTOSITEIbHON pabOThI C
y4eOHBIMH TEKCTaMH, CIPABOYHON JUTEPaTypoW, JOCTYHHBIMU TEXHUYECKHUMH CpPEICTBAMU
MH()OPMAIIMOHHBIX TEXHOJIOTHUH;

MHTEpEC K OOYYCHHWIO M TIO3HAHWIO, JFOOO3HATEIHHOCTh, TOTOBHOCTH M CIOCOOHOCTH K
caMo00pa30BaHUIO, MPOCKTHOM M HCCIIENOBATENbCKON JIEATENbHOCTH, K OCO3HAaHHOMY BBIOOPY
HaIpPaBJIEHHOCTH U YPOBHS 00y4YeHUS B JajbHEHIIEM;

4) opMHUpOBaHUS KYJIbTYPbI 310POBbS:

OCO3HAHUE LIEHHOCTH >KU3HHU, OTBETCTBEHHOT'O OTHOIICHHS K CBOEMY 3/I0POBbIO, YCTAHOBKH Ha
3JI0pOBBI 00pa3 KU3HU, OCO3HAHKE TOCIEACTBUIM U HEMPUATHE BPEIHBIX MPUBBIUEK (YHOTpeOIeHUS
QJIKOTOJIsl, HAPKOTHUKOB, KYypEeHHs), HEOOXOJUMOCTH COONIOJCHUS TMpaBHJI OE30MACHOCTH IPH
oOpallleHuU C XUMUYECKIMH BEIIeCTBAMU B OBITY U PEaTbHOM KU3HU;

5) Tpy10BOr0 BOCTIMTAHUS:

HWHTEPEC K MPAKTHICCKOMY U3YUCHHUIO TPO(DECCuii U Tpya pa3ImyHOro POja, YBAKEHUE K TPYLY
U pe3yJibTaTaM TPYJIOBOM J€ATEIbHOCTH, B TOM YUCJIE Ha OCHOBE ITPUMEHEHHUS MPEAMETHBIX 3HAHUMN
[0 XMMHHU, OCO3HAHHBIN BBIOOP MHAWBUYATbHOW TPAEKTOPUHU MPOIOIDKEHHS 00pa3oBaHus ¢ y4ETOM
JUYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HMHTEPECOB W MOTPEOHOCTEH,
yCHenrHo Tpo(ecCHOHANBbHON NEeATeTFHOCTH W Pa3BUTHS HEOOXOAMMBIX YMEHUN, TOTOBHOCTH
a/IanTUPOBAThCA B MpodeccruoHabHOM cpefie;

6) 9KOJIOrHYECKOro BOCIIUTAHUSI:

9KOJIOTUYECKH I11eJIeCO00pa3HOe OTHOIIEHHWE K MPUPOJE KaK HCTOYHUKY KU3HH Ha 3emiie,
OCHOBE €€ CYIIECTBOBAaHHUS, TMOHMMAaHWE IIEHHOCTH 3J0pPOBOTO W Oe3omacHoro oOpasa >KH3HH,
OTBETCTBEHHOE OTHOIIIEHHE K COOCTBEHHOMY (DM3MUYECKOMY M IMCUXUYECKOMY 3/10POBbIO, OCO3HAHUE
[IEHHOCTU COOJIIOJIEHUSI MpaBWil 0€30MacHOro MOBEACHHS MpH PadoTe C BEIIECTBAMHU, a TaKkKe B
CUTYAIHIX, YTPOXKAIOIINX 30POBBIO U KU3HH JIIOJICH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, MOJyYaeMble MPU U3YYCHUH XUMHH, ISl PEIICHUs 3ajad,
CBA3aHHBIX C OKpYXKarolel NPUPOIHON CpeioH, 1l MOBBIIIEHUS YPOBHS SKOJIOTUYECKON KYJIbTYpHI,
OCO3HaHHUS TII00ATBFHOTO XapakTepa AKOJIOTUYECKUX MPOOJIeM M MyTeld WX PEeHICHHs MOCPEICTBOM
METOJI0B XMMUH, SKOJOTUYECKOTO MBIIUICHHUS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHHUKATUBHOM M COI[MAJIbHOW MPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocraBe wMmeTampeaMeTHBIX pe3yAbTAaTOB BBIICTSIOT 3HAYMMbIE I (QOPMHUpPOBAHUS
MHUPOBO33pEHUsI OOIIEHAYYHbIE TOHATUS (3aKOH, TEOpHs, MPHUHIUI, TUIMOTe3a, (akT, cucrema,
MPOIIeCC, AKCIEPUMEHT W JIPYroe.), KOTOpPhIE HCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
MpeaMeTax U MO3BOJIAIOT HA OCHOBE 3HAHUH M3 JTUX MPEAMETOB (OPMHUPOBATH MPEACTABICHUE O
[[EJIOCTHOM HAay4YHON KapTUHE MHUpa, U YHUBEpCalbHbIE Yy4eOHbIE AecTBUs (TIO3HABATEIbHBIEC,
KOMMYHUKATUBHBIE, PETYyJIsSTHBHBIC), KOTOphIE oObOecmeunBaroT (OPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO M OCYLIECTBICHUIO YU€OHOU eI TeIbHOCTH.

Ilo3naBaTebHBIE YHMBePCAJIbHbIE YUeOHbIe e CTBUS

ba3soBble Jlornyeckue 1eMcTBUA:

YMEHUS HUCIIOIb30BATh MPUEMBI JIOTUYECKOTO MBIIIJICHUS [IPU OCBOCHUM 3HAHWM: PAaCKpPbIBAaTh
CMBICJ XMMHUYECKUX MOHATHH (BBIICIATh UX XapaKTepHble IPU3HAKHU, YCTAaHABIUBATh B3aUMOCBSI3b C
JOPYTUMH TIOHSTHSIMH), HCIIONB30BATh MOHATHS ISl OOBSICHEHUS OTIENIBHBIX (DaKTOB M SIBICHUH,
BBEIOMpATh OCHOBAHHUS W KPUTEPHH JUIS KIACCU(PUKAINKA XWUMHUYECKUX BEIIECTB U XUMHUUYECKUX



peaknuii, ycTaHaBIMBaTh MPUYNHHO-CICICTBEHHBIC CBSI3U MEXKIYy OOBEKTaMU H3y4YCHHS, CTPOUTH
JIOTUYECKUE pacCyxaAeHus (MHAYKTUBHBIC, ICAYKTUBHBIC, IO aHAJOTWH), JAeNaTh BBIBOABI U
3aKJIIOYEHUS;

YMEHHE TPUMEHATh B MpOIlecce IMO3HAHUA TMOHATUS (IpeaIMETHbIE U MeTalpelIMETHBIE),
CUMBOJIMYCCKUE (3HAKOBBIC) MOJEIIHA, UCIOIb3yeMble B XUMHH, MPEOOpPa3OBBIBATh IIMPOKO
MPUMEHSAEMbIE B XUMHUU MOJICNIbHBIE TPEACTABICHUS — XUMUYECKHMW 3HAK (CHMBOJI 3JIEMEHTA),
XuMHueckas Gopmysa U ypaBHEHUE XUMHUECKON peaKIK — MPU PEelIeHUH y4eOHO-TI03HaBaTEeIbHbIX
3a/1a4, ¢ y4€TOM 3THX MOJEJIbHBIX MNPEICTABICHUN BBISBIATh U XapaKT€PU30BATH CYILIECTBEHHbIE
MIPU3HAKU M3y4aeMBIX 00OBEKTOB — XMMHYECKHUX BEIIECTB U XUMUUYECKUX PEAKIINH, BBISBISITH 00IITIE
3aKOHOMEPHOCTH, MPUUYMHHO-CIICJICTBEHHBIE CBSI3M M TMPOTUBOPEUYHUS B HM3Y4aeMbIX IMpoleccax u
SIBJICHUSIX.

Ba3oBble uccienoBarejabcKkue NecTBUA:

YMEHHUE UCIIO0Ib30BaTh MOCTABICHHBIE BOMIPOCH B KAUECTBE MHCTPYMEHTA MO3HAHUS, a TAKKE B
KaueCcTBE OCHOBBI I ()OPMHPOBAHMS THUIIOTE3bl MO MPOBEPKE IMPABHIBHOCTH BBICKA3bIBAEMBIX
CYKJICHUU;

MpHOOpEeTEeHHEe OIbITa IO IUIAHWPOBAHUIO, OpPraHU3alMd M TMPOBEACHUIO YYCHHUYECKUX
SKCIIEPUMEHTOB, YMEHUE HAOIIOAAaTh 32 XOJOM MPOIEcca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €TO
pe3ynbrat, (GopMyaHpoBaTh OOOOIICHHWS W BBIBOJALI IO pe3yJabTaTaM IPOBEIEHHOTO OIBITA,
HCCIIEIOBaHMsI, COCTABJIATH OTUET O MIPOJIEIIaHHOM padoTe.

PabGora ¢ undopmanmeii:

yMEHHE BbIOMpAaTh, aHAIM3UPOBATh U MHTEPIPETUPOBATH MHPOPMAIMIO PA3IMYHBIX BUAOB U
dbopM TIpeNCTaBICHHS, IMOTYYaeMYI0 W3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAs JHTEpaTypa
XUMHUYECKOTO COJIEPKaHMs, CIIPaBOYHbIE MOCOOUs, pecypchl MHTepHETa), KpUTUUYECKH OIICHUBATH
MPOTUBOPEUYUBYIO U HEJJOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHE MPUMEHSATh PAa3IUYHble METOJbI M 3alpOChl MPU MOHUCKE M OTOOpe MHGOpMALUU U
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIUMBIX Jisi BBIMOJHEHUs Y4YEOHBIX M TO3HABATENBHBIX 3aJ]1a4
OTpeNeIEHHOTO THUMA, MNPUOOpPETEHHUE OmNbiTa B OOJACTH HCIONB30BaHUS HHGOPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHH, OBJIAJICHUE KYJIbTYpOHM AKTHMBHOTO HCIOJIb30BAHUS Pa3IMYHBIX
MTOMCKOBBIX CHCTEM, CAMOCTOSITEIbHO BBEIOUPATh ONTUMANBbHYIO (hOpMY TIpeICTaBICHUS] HHPOPMAIIH
Y WUTIOCTPUPOBATH pElIaeMble 3a/1aud HECIOKHBIMH CXEMaMH, JAHarpaMMaMu, APYruMu (hopmamu
rpa@uKy U UX KOMOMHAIUSIMU;

YMEHHME WCIONB30BaTh W AaHANU3UPOBAaTh B Tpollecce Y4eOHOM U HCCIeI0BaTeNbCKON
NeSATebHOCTH WH(OPMAIIMIO O BIUSHUU MPOMBIILIEHHOCTH, CETLCKOTO XO03HCTBA U TPAHCIIOpTa HA
COCTOSIHME OKPY>KaIOLIEH MPUPOTHON Cpeibl.

KoMMyHuKaTHUBHBbIE YyHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUA:

YMEHHUS 33]1aBaTh BOMPOCHI (B XOJe quaiora u (WiH) AUCKYCCHH) IO CYIIECTBY OOCYyKaaeMon
TeMBI, (HOPMYIUPOBATH CBOU MPEUIOKESHHSI OTHOCUTEIHHO BHIMIOTHEHUS MIPEIJIOKEHHON 3a/1a4H;

YMEHUS TPEJICTABIATh MOJYICHHBIC PE3yJIbTaThl MMO3HABATEIILHON NEATEILHOCTH B YCTHBIX U
MUCbMEHHBIX TEKCTaX; JAeJIaTh MPE3EHTAIUIO PE3yIbTaTOB BBHIMOIHEHUS XUMUUECKOTO IKCTIEPUMEHTA
(;1TaGopaTopHOro OmbITa, JIaOopaTOpPHOW pabOThl MO HMCCIEAOBAHUIO CBOMCTB BEIIECTB, Y4eOHOTO
IIPOEKTA);

yMEHHUS Y4eOHOTO COTPYIHHMYECTBA CO CBEPCTHHKAMH B COBMECTHOHM ITO3HABAaTEIbHOW U
HCCIIEIOBATENbCKOM €ATETbHOCTU IPHU PEIICHUH BO3HUKAIOIIUX MPOOJIeM Ha OCHOBE yuéra OOIIMX
MHTEPECOB W COTJIACOBAHUS MO3HIMKA (0OCYXIeHUS, OOMEH MHEHHSMH, «MO3TOBBIC IITYPMBI»,
KOOPJAMHALIMS COBMECTHBIX JNEUCTBUM, ONpe/IesieHHe KPUTEPUEB MO OIEHKE KauecTBa BBHITIOJHEHHOU
paboTHI U ApYyTHE).

PeryasiTuBHble yHHBepPcAJIbHbIE YUeOHbIE 1eiiCTBHS:

YMEHUE CAMOCTOSITEILHO OMNPENENsATh LENH JeSTENbHOCTH, IUIAHUPOBATH, OCYIIECTBIISTH,
KOHTPOJIHPOBATh U TIPU HEOOXOJMMOCTH KOPPEKTUPOBATH CBOIO JESATEILHOCTD, BEIOUpATh Hanbomee



s (heKTHBHBIC CIIOCOOBI pelieHus] YIeOHBIX U TO3HABATEIbHBIX 33]a4, CAMOCTOSTEIILHO COCTAaBIISThH
UM KOPPEKTUPOBATH MPEMIJIOKECHHBIM aIrOpUTM JEUCTBUM IPHU BBIIIOJHEHUM 3aJaHUM C y4ETOM
MOJIyYE€HUs HOBBIX 3HAaHUM 00 u3ydyaeMbIX OOBEKTaX — BEIIEeCTBAX M pEaKIUsiX, OLEHUBAThH
COOTBETCTBHE IMOJIYYEHHOTO pe3ysibTara 3asBJICHHON I€JIM, YMEHUE HUCIIOJIb30BaTh U aHAIM3UPOBATh
KOHTEKCTBI, ITpe/ijIaraéMble B YCIIOBUU 3aJaHUI.

NPEJIMETHBIE PE3YJIbTATHI

B coctaBe mpeaMeTHBIX pE3yNbTaTOB IO OCBOCHHUIO 00S3aTENILHOTO  COJEpKaHus,
YCTaHOBJIEHHOTO0  JaHHOW  (enepanbHO  paboueil  MporpaMMol, BBIICNISIOT: OCBOCHHbBIE
00y4aroImMMUCs HAyYHbIE 3HAHUS, YMEHUS U CIIOCOOBI IEHCTBHIA, crieu(pUUEcKue sl MPEIMETHOM
obmact «XHUMHUS», BUABI JEATEIBHOCTH MO MOJIYYEHHIO HOBOTO 3HAHUS, €ro HMHTEPIIPETAIH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYaIUsX.

K xoniry o0y4enus B 8 kj1acce npeMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE JOJKHBI OTPAXKaTh
c(OPMHPOBAHHOCTH Y O0YJAIOIIUXCS YMEHUI:

® PacKpbIBaTh CMBICT OCHOBHBIX XUMUYECKUX MOHATHI: aTOM, MOJIEKYyJIa, XHMUYECKHI 3JIEMEHT,
IIPOCTOE BEIIECTBO, CI0KHOE BELIECTBO, CMECH (OJHOPOAHASI U HEOITHOPOAHAS), BAJICHTHOCTb,
OTHOCHTEJIbHAsl aTOMHAsl U MOJIEKYJIIpHasl Macca, KOJIMYECTBO BEILECTBA, MOJIb, MOJISIpHAs
Macca, MaccoBasi JI0JIsl XMMUYECKOTO JIEMEHTa B COCTUHEHUH, MOJISIPHBIH 00BEM, OKCHU]I,
KHCIIOTa, OCHOBAHUE, COJIb, AIEKTPOOTPHUIIATETLHOCTh, CTETIEHb OKUCIICHUS, XUMUYECKast
peakiust, KjIaccu(puKaus peaKifii: peaknuy COSANHEHHS, PEaKIIUU Pa3IOKECHHS, PEaKIIUU
3aMelIeHus], peakuu 00MeHa, IK30- U YJHIOTEPMUIECKHE PEAKLINH, TEIUIOBOU YPPEKT peaKiuH,
SJIPO aTOMA, SJIEKTPOHHBIH CIIOM aToMa, aTOMHasl OpOUTAllb, PAUyC aTOMa, XUMHUYECKasi CBA3b,
MOJIApHAs ¥ HETIOJIApHAsl KOBAJIGHTHAS CBSI3b, MOHHAS CBSA3b, MOH, KATHOH, aHHOH, PacTBOD,
MaccoBasl J10Jig BellecTBa (MPOLIEHTHAs: KOHIIEHTpAIUs) B pacTBOPE;

® MJUIFOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XUMUYECKUX MOHATUHN U IPUMEHATH 9T IOHATHUS IIPU
OINMCAaHUU BEIIECTB U UX MPEBPAILLEHUN;

®  HCMOJb30BATh XUMUYECKYIO CUMBOJIUKY Ul COCTaBJIEHUS (POPMYII BEIIECTB U YpaBHEHU I
XUMHYECKUX PEAKIINI;

® OMpeneniTh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEMHEHUSX, CTENIEHb OKUCIIEHUS
3JIEMEHTOB B OMHAPHBIX COEAMHEHUSIX, IPUHAAJICKHOCTD BEIIECTB K ONPEIEIEHHOMY KIIacCy
coeiMHeHuil 1o Gopmynam, BUJ XUMHUECKON CBA3U (KOBAJEHTHAs U MOHHAs) B HEOPTaHUYECKUX
COEIMHEHUSX;

e packpsiBatThk cMblch [lepnoanueckoro 3akona J[. 1. MenzaeneeBa: 1eMOHCTpUPOBATh IOHUMaHHE
MEPUOANYECKON 3aBUCHMOCTH CBOMCTB XUMUYECKUX JIEMEHTOB OT UX IOJIOXKEHHUSI B
[leproanueckoit cucreme, 3aKOHOB COXPaHEHUsI MacChl BEIIECTB, TOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHHUsI, 3aKOHa ABOTaJipo;

® ONUCHIBATh U XapaKTepHu30BaTh TabnnuyHyto hopmy Ileproanueckoit cucTeMbl XUMUYECKIX
AJIEMEHTOB: pa3inyaTh MOHATHS «TJlaBHas noarpynna (A-rpynna)» u «nodounas noarpymnmna (b-
IpYIIa)», Majble U OOJIbIINE TEPUOIbI, COOTHOCUTH 0003HAUEHU, KOTOPBIE UMEIOTCS B TaOIuIle
«Ilepnonnyeckas cucreMa xXumMuueckux 3nemeHToB J1. . MenneneeBay ¢ 4MCI0BBIMU
XapaKTepUCTHUKAMU CTPOCHHUS aTOMOB XMMHUECKUX 3JIEMEHTOB (COCTaB U 3apsij Aapa, oluiee
YHCIIO 3JIEKTPOHOB M PaCHpe/IesIEHNE X O 3JIEKTPOHHBIM CIIOAM);

e iaccu(UUUPOBATh XUMUUYECKHE JIEMEHThI, HEOPIaHUYECKUE BEIIECTBA, XMMUUECKHE PEAKIINH
(TI0 YMCITy ¥ COCTaBYy YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEINIOBOMY 3D (EKTY);

® XapaKTepu30BaTh (OMUCHIBATH) OOIINE XUMUUYECKIE CBOMCTBA BEIIECTB PA3IMUHBIX KJIACCOB,
MOATBEP>K/1asl ONMCAHNE IPUMEPAMH MOJIEKYJISIPHBIX YPABHEHUHM COOTBETCTBYIOIINX
XUMHYECKUX PEAKIIUM;

® [IPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX KaUECTBEHHOI'O COCTaBa,
BO3MO>XHOCTH NPOTEKaHUSI XUMUYECKUX ITPEBPALICHUM B PA3JIUYHbIX YCIOBUSIX;



BBIUUCIIAT OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB, MACCOBYIO JI0JIO
XMMHYECKOI'0 3JIEMEHTA 110 (OpMyJie COEAMHEHUS, MAaCCOBYIO JIOJIIO BEILIECTBA B PACTBOPE,
IIPOBOJUTH PACYETHI II0 YPABHEHHUIO XUMUYECKOU pEaKIni;
IIPUMEHSATh OCHOBHBIE OIEPALlUN MBICIUTEIbHOMN IEATEIbHOCTH — aHAJIU3 U CUHTE3, CPABHEHUE,
0000111eHre, CUCTEeMATH3AIHIO, KJIacCU(UKAIUIO, BBISIBICHUE TPHYUHHO-CIICICTBEHHBIX CBS3CH
— J1711 U3YYEHUS CBOMCTB BEILIECTB M XUMUYECKUX PEAKIUI, €CTECTBEHHO-HAYUHbIE METOIbI
MIO3HAaHUs — HAaOJI0ieHUE, U3MEPEHNE, MOJIETIMPOBAHUE, SKCIIEPUMEHT (peasIbHbIA U
MBICJICHHBIN );
CJIeZI0BaTh MpaBHJIaM I10JIb30BaHUS XUMUUYECKON MOCYJOU U 1Ja0OpaTOPHBIM 000PYI0BaHUEM, a
TaKXKe MpaBuaM 0OpaleHHs C BEIIECTBAMU B COOTBETCTBUH ¢ MHCTPYKLUSAMHU 10 BHITTOTHEHUIO
1a00paTOPHBIX XMMUYECKUX OIBITOB IO MOJYYSHHUIO U COOMPAHHIO ra3000pa3HbIX BEIIECTB
(Bomopozaa 1 KUCIIOpo/ia), HPUTOTOBICHUIO PACTBOPOB € ONPeIeIEHHON MacCOBOH A0ien
PacTBOPEHHOIO BEILIECTBA, IUIAHUPOBATh U MPOBOAUTH XUMUYECKHUE IKCIIEPUMEHTHI 110
pacrno3HaBaHUIO PacTBOPOB IIEJI0UYEH U KUCIIOT C TOMOLIbI0 HHAUKATOPOB (JIAKMYC,
beHondTanenH, METUIOPAHK U APYTHE).

K koHIy 00yueHus B 9 kijiacce npeMeTHbIe Pe3yIbTaThl Ha 0230BOM YPOBHE JIOJIKHbI
OTpaXkaThb C(HOPMUPOBAHHOCTD y O0YUAIOIIUXCSl YMEHUI:
PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX MOHATHN: XUMUYECKUN 3JIEMEHT, aTOM, MOJIeKYyJIa,
WOH, KaTMOH, aHUOH, IIPOCTOE BEILIECTBO, CJIOKHOE BEIIECTBO, BAJICHTHOCTb,
ANEKTPOOTPHULATEIBLHOCTD, CTEIIEHb OKUCIICHUS, XMMUUYECKasl PEaKIisl, XMMUYECKasl CBSI3b,
TEIUIOBOU AP PEKT peaKinu, MOJIb, MOJISIPHBIA 00BEM, paCTBOP, IIEKTPOJIUTHI, HEIJIEKTPOIIUTEHI,
JIEKTPOIUTUYECKAs AUCCOLUALNS, PEAKIIMM HOHHOTO OOMEHa, KaTajau3aTop, XMMHUYECKOe
paBHOBecHe, 0OpaTUMbIE 1 HEOOPATUMBIE PEaKIUH, OKUCIUTEbHO-BOCCTAHOBUTENIbHBIE
peaxkiuu, OKUCIUTENb, BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAHOBJIEHUE, aJUIOTPOIUS,
aM(pOTEepHOCTh, XUMUYECKas CBA3b (KOBAJCHTHAsI, MOHHASI, METAIIINYECKas ), KpUCTAJUIMYECKas
peleéTKa, KOppo3usi METAIIJIOB, CIUIABBl, CKOPOCTh XUMUYECKON PEAKINH, TPENETBHO
nonyctumast koHueHntpauus [1/IK Bemectsa;
WJUIIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMUYECKHUX IIOHATUN U IPUMEHSATD 3TH MOHITHS IIPU
OIMCAaHUU BELIECTB U UX NPEBPALLECHUN;
MCMOJIb30BATh XUMUYECKYIO CUMBOJIUKY Ul COCTaBJIE€HUS (JOPMYIT BELIECTB U YpaBHEHUI
XUMHUYECKHUX PEAKIIN;
OIIPEAEIATH BAJICHTHOCTb U CTENIEHb OKUCIEHHUSI XUMUYECKUX JIEMEHTOB B COEAMHEHUSX
Pa3IMYHOIO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K OMpPEIeIEHHOMY KIIAcCy COeIMHEHUH 10
(dbopMynaM, BUJ XUMUYECKON CBSA3M (KOBaJICHTHAsI, NOHHASI, META/NINYEeCKasi) B HEOPraHM4YEeCKUX
COEIMHEHUSX, 3aps]l MOHA [0 XUMHYECKOH (opMyIie, XapaKkTep Cpesibl B BOJAHBIX PacTBOpax
HEOPraHMYECKUX COSAMHEHHUH, TUI KPUCTAININYECKONU PEIIETKH KOHKPETHOTIO BELIECTBA,
packpsiBath cMmblci [lepnoanueckoro 3akona . 1. MenzaeneeBa u 1eMOHCTpUPOBATh €TI0
MOHMMAaHHeE: ONUCHIBATH U XapaKTepU30BaTh TabnuuHyto popmy Ileproanueckoit cucremMsbl
XUMHUYECKUX 3JIEMEHTOB: pa3inyaTh MOHITUS «rJIaBHas MoArpymnmna (A-Tpynmna)» u «1modoyHast
noarpynna (b-rpynna)», maneie u 601bIIME TEPUOBI, COOTHOCUTH 0003HAUEHUS, KOTOPbIE
UMEIOTCS B IEPUOINYECKOM TabIuIle, C YUCIOBBIMHU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB
XUMHAYECKHX 3JIEMEHTOB (COCTaB U 3apsi sApa, o0lIee YUCIo 3JEKTPOHOB U paclpeieieHue ux
10 IEKTPOHHBIM CJIOSIM), OOBSACHATH OOLIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB JIEMEHTOB
U MX COEMHEHHH B IpeJiesiaX MaJIbIX IEPUOJOB U IJIaBHBIX HOATPYI C yYETOM CTPOEHUS UX
aTOMOB;
KJ1accu(UIUPOBATh XMMUYECKHE AJIEMEHThI, HEOPraHMUECKUE BELIECTBA, XUMUUECKUE PEaKIUH
(10 YMCIly U COCTaBy yYacTBYIOIIMX B PEAKIMH BEIIECTB, 10 TEIULIOBOMY 3 (deKTy, 1o
U3MEHEHHUIO CTENEHEN OKUCIEHUS! XUMUYECKUX JIEMEHTOB);



XapaKTEepPU30BaTh (OMUCKHIBATh) OOIIME U CICIU(UIECKIE XUMUUECKHE CBOMCTBA IPOCTHIX U
CIIOKHBIX BEILIECTB, MOATBEPXkKAasi OMUCAHKE TPUMEPAMU MOJIEKYJISIPHBIX U HOHHBIX YpaBHEHUI
COOTBETCTBYIOIIUX XUMUYECKUX PEAKLU;

COCTaBJISATh YPaBHEHUS 3JEKTPOIUTHUECKON AUCCOIMAIIMH KUCIIOT, IIeNI0UeH U COJIeH, OJHBIC U
COKpaIEéHHbIE YPaBHEHUS pEaKIfii HOHHOTO 0OMeHa, ypaBHEHHS PEAKINM, TOATBEPKIAFOIINX
CYLIECTBOBAHME F€HETUUYECKOM CBSI3U MEX]y BELLIECTBAMH PA3JIMUHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTb OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIUNA TOCPEACTBOM COCTABICHUS
AJIEKTPOHHOIO OallaHca 3TUX PeaKlUid;

IIPOrHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTHU OT UX CTPOEHUS, BO3SMOYKHOCTH ITPOTEKAHUS
XUMHUYECKUX MPEBPAIICHUN B PA3IMYHBIX YCIOBUAX;

BBIUYUCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELLIECTB, MAaCCOBYIO JOJIIO
XUMHUYECKOT0 3JIeMeHTa 1o (hopMylie COeTUHEHHS, MAaCCOBYIO JIOJIIO BEILIECTBA B pacTBOPE,
MIPOBOAUTH PACUETHI [0 YPABHEHHUIO XUMUYECKON PEaKIuu;

cOOJIOAATh MpaBuUIIa MOJIb30BAHUS XUMHUECKOHN MOCY 101 1 1a00paTOpHBIM 000pyI0BaHHEM, a
TaK)Ke IpaBuiia OOPALLEHUS C BEILIECTBAMU B COOTBETCTBUH C MHCTPYKLHUSMU MO BBIITIOJHEHUIO
71a00paTOPHBIX XMMUYECKHUX OIBITOB IO MOJYYSHHUIO U COOMPAHHIO ra3000pa3HBIX BELIECTB
(aMMHaKa U yriaeKucioro rasa);

IIPOBOAUTH PEAKILUU, OATBEPHKAAIOIINE KAYECTBEHHBIA COCTAB Pa3IMUHbIX BEIIECTB:
pacrno3HaBaTh ONBITHBIM IMYTEM XJIOPHUA-, OpOMHUI-, HOAUI-, KapOoHaT-, pocdar-, CUIMKaT-,
cynb(aT-, THAPOKCUA-UOHBI, KATUOHBI AMMOHUS U HOHBI U3YYEHHBIX METAJIIOB,
MIPUCYTCTBYIOILKE B BOJAHBIX PACTBOpPaX HEOPraHUUECKUX BEIIECTB;

MIPUMEHSITh OCHOBHBIE OTNEPALIMY MBICITUTEIBHOMN IeATEIHbHOCTH — aHAIN3 U CUHTE3, CPABHEHUE,
0000111eHIEe, CHCTEMATH3AIUIO, BBISBIEHNE IPUYNHHO-CIIEICTBEHHBIX CBSA3EH — JUIsl U3yUEHUS
CBOMCTB BEILLIECTB M XUMUYECKUX PEaKIUi, €CTECTBEHHO-HAYUHbI€ METO bl [IO3HAHUS —
HaOJI0IeHNe, U3MEPEHNE, MO/IETIMPOBAHNE, SKCIIEPUMEHT (PEabHbIM U MBICIICHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3jieioB u dyeKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbie IIpakTH4eckue
n/n TeM NMPOrpamMMbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Pa3nes 1. [lepBoHayaibHble XUHMHYECKHE TIOHATHS
XuMusi — BaxkHast 00J1aCTh

11 €CTECTBO3HAHUS U 5 9 bubnuoreka [{OK

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

YeJIoBeKa

12 BemrecTBa 1 XuMHU4ECKHUE 15 1 bubnunoreka LIOK

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

Wroro mo pazneny 20

Pa3neu 2. Bakneiimme npeacTaBuTe Il HEOPraHHYECKHUX BelIEeCTB
21 Boznyx. Kucnopoz. [lonsitue 6 bubmmnoreka HOK

' 00 okcumax https://m.edsoo.ru/7f41837c
29 Bognopoga. ITonstue o 8 1 bubmuoreka [IOK

' KUCJIOTaX M COJISX https://m.eds00.ru/7f41837c¢
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6mmoteka IIOK

' OCHOBAHUSAX https://m.eds00.ru/7f41837c
24 OCHOBHBIE KJIaCChI 11 1 1 bubnuotexa [JOK

' HEOPraHMYECKUX COEIUHEHHM https://m.edsoo.ru/7f41837c

Hroro no paszneny 30

Paznen 3. llepuoanyeckuii 3axkon u [lepuoguyeckasi cucrema xumudeckux 3j1eMeHToB /. . MenaesieeBa. CTpoeHue aToMoB.
XumMnueckas cBs3b. OKHCJINTEIHHO-BOCCTAHOBHTEJIbHbBIE peakuumn



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

bubnunorexa LIOK

31 XAUMHYECKUX djeMeHToB /I, U. ! https://m.edso0.ru/7f41837c
MenaeneeBa. CtpoeHue aToma
XUMHUYECKas CBA3b.
3.2 OKUCIUTEIBHO- 8 bubmorexa OK
https://m.edso0.ru/7f41837c
BOCCTaHOBUTEJIbHBIE PEAKIIMH
bubnunorexa LIOK
Hroro nio pasaeny 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa OK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KJIACC

KounyecTBO 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Kontpoabnbsie IlpakTuueckue (pp )
NMPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Pa3zpnes 1. BemecTBo 1 XuMH4YecKHe peakuuu
11 [ToBTOpEeHUE 1 yruyOneHue 3HAHUIA 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OCHOBHBIC 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnnoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAsT JUCCOLMAIIHSL. 8 1 1 bubmmorexa [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznea 2. Hemerananl 1 HX coeINHEHUS
21 OO0m1as XxapakTepuCTUKa XUMHUECKUX 4 1 bubmuoreka [IOK
' snementoB VIIA-rpymisl. [anores: https://m.edso0.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 aseMeHTOB VIA- el Cepa u eé 6 bubmmorexa [TOK
' TPYTIRL Lep https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepUCTHKa XUMUYECKUX
2.3 aneMeHTOB VA-rpymnmnsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' 2 ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mast XxapaKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriaepona u 8 1 2 bubmorexa [TOK
' . PYHIEL pos https://m.edsoo.ru/7f41a636
KPEMHUH U UX COSANHECHUS
Hroro mo pasneny 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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https://m.edsoo.ru/7f41a636

Pa3gea 3. MeTaaabl M UX cOeIMHEHUA

. bu6nmoreka [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnuorexa [{OK
2 B 1
3 AKHEHUIIINE METAJUIBL M UX COEIUHEHUS 6 https://m.edsoo.ru/7f412636
Uroro mo pazneny 20
Pasznen 4. Xumus U OKpysKamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
) m p https://m.edsoo.ru/7f41a636
Wroro mo paszneny 3
PesepBHOE Bpems 3 bubnnorexa [JOK
p p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

HOYPOYHOE INIVIAHUPOBAHUE

8 KIIACC
N Kosaun4yecTBo 4acoB Jlara JIeKTPOHHBbIE HU(POBHIE
, Tema ypoka Koutpoabsnbie IIpakTuyeckue o0pa3oBaTte/ibHbIE
n/n Bcero U3YYEeHUS
padoTbI padoThbI pecypcnl
1 [Ipenmer xumun. Posb xumuu B 1 bubnuoreka [JOK
JKU3HH YEJIOBEKA. https://m.edsoo.ru/ff0d210c
bubmuoreka [{OK
2 M . 1
CTORR! H3YHCHILA XiMin https://m.edsoo.ru/ff0d227e
3. ArperatHble COCTOSIHHS BEIICCTB.
[TpakTuueckast padorta Ne 1
4 «[IpaBuia pabotsl B 1aboparopuu 1 bubmmoreka [JOK
U IpUEMBI 0OpAIIEHHUS C https://m.edsoo.ru/ff0d23dc
71a060paTOPHBIM 000PYTOBAHUEM
duznveckue IBICHUS — KaKk OCHOBA bubmmoteka IIOK
5 . 1
pa3/ielIeHusl CMeCer B XUMHUU https://m.edsoo.ru/ff0d26ca
[IpakTuueckas pabora Ne 2
6 «Paznenenue cmeceii (Ha mpumepe 1 bubmmorexa [JOK
. . pHMEp https://m.edsoo.ru/ff0d28c8
OUYMCTKH TOBApEHHOM COJIN)»
7 ATOMHO-MOJIEKYJIIPHOE YYEHUE. 1 bubmuoreka [IOK
XHUMHUYECKUE DIIEMEHTBI. https://m.edsoo.ru/ff0d2a6c
8 3HaKu (CHMBOJIBI) XUMHUYECKIX 1 bubnuotexa [JOK
JJIEMEHTOB https://m.edsoo.ru/ff0d2be8
[Tepuoaunueckas Tabauna
9 XUMHYECKUX daeMeHToB 1. 1 1 bubmorexa [TOK
o https://m.edsoo.ru/ff0d2a6c
Meneneena.



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
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bubnunoreka LIOK

10 Xumiraeckue GopmyJreL https://m.edsoo.ru/ff0d2d50
OTHOCUTENBHAS MOJICKYJIIpHAs
1 Macca. MaccoBas 10 bubnunorexa LIOK
XHUMHYECKOI'0 3JICMCHTA B https://m.edsoo.ru/ff0d323c
COCOUHCHUH.
12 BaneHTHOCTb bubnmoreka LIOK
https://m.edsoo.ru/ff0d2eae
13 BACHTHOCTL Bubnumoteka LLOK
https://m.edsoo.ru/ff0d2eae
14 DOHU3NYECKUE U XUMUYECCKHIE bubnunoreka LIOK
sIBJICHUS. XUMUYECKas peaKiust https://m.edsoo.ru/ff0d37fa
15 3aK0oH COXpaHEHUsI MaCChl bubmmoreka [JOK
BEILIECTB. XUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
bubmuoreka [{OK
16 XHMUHCCKHE yDABHCHHS https://m.edsoo.ru/ff0d5708
17 THUIbI XUMUYECKUX PEAKIIUM. bu6nunorexa LIOK
Peakuuu coequHeHns u pa3noxKeHus https://m.edsoo.ru/ff0d3f34
18 THUIBI XMMMUYECKUX PEaKLIUM. bubmuoteka [IOK
Peakmun 3aMerienus u ooMeHa https://m.edsoo.ru/ff0d3f34
[ToBTOpEHUE 1 06001IEHNE TEMBI.
19 [ToaroTroBka K KOHTPOJIBHOM bubmorexa [OK
https://m.edsoo.ru/ff0d40c4
pabore.
KonTponbnas padora Nel no teme
20 «[lepBoHaYaTbHBIC XUMHYECKHE bubmmoreka LIOK
https://m.edsoo.ru/ff0d4290
TTOHSATHUS
21 Bo3ayx u ero cocras. bubmorexa HOK

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2d50
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bubnunoreka LIOK

22 Kuenopon. https://m.edsoo.ru/ff0d4614
Ilpakmuueckas paboma 4
23 «llonyuenue, cobupanue u bubmorexa [JOK
yaenue, cooup https://m.edsoo.ru/ff0d497a
pacnosnasanue KUciopooay
bubnunorexa LIOK
24 OxcueL https://m.eds00.ru/ff0d4790
bubnunoreka LIOK
25 Bomopon https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne 5 o reme
26 «[lonyuenue, coOupanue u bubsmorexa [IOK
yd ’ p https://m.edsoo.ru/ff0d4ae2
pacro3HaBaHKE BOAOPOIA.
bubnunoreka LIOK
27 Kucnotst https://m.edso0.ru/ff0d50d2
bubmmoteka IIOK
28 Comn https://m.edsoo.ru/ff0d4dd0
29 KonunuecTBo BemiecTBa.
Pacuetnl ¢ ucnoabp3oBanueM
30 MOHATHUH «KOJUYECTBO BEILIECTBAY, bu6nmnorexa LIOK
«MOJISIpPHAsI Maccay, «4Uciio https://m.edsoo.ru/ff0d55a0
ABoraapo»
.. bubnuoreka [{OK
1 M i .
3 OJAPHBIH 00BEM rason https://m.edsoo.ru/ff0d542e
Brruucienus o0b€Ma, KOJIHYECTBA
bubnunorexa LIOK
32 BEIIIECTBA ra3a 10 €ro0 U3BECTHOMY

KOJIMYECTBY BEIIECTBA I 00BEMY

https://m.edsoo.ru/ff0d55a0



https://m.edsoo.ru/ff0d4614
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Beruucnenus 00bEMOB ra3oB 0o
YPaBHECHHIO pEaKIMy Ha OCHOBE

bubnunorexa LIOK

33 3aKOHA O0OBEMHBIX OTHOIICHUM https://m.edsoo.ru/ff0d5708
ra3oB
bubnunorexa LIOK
34 Boza. Octoais https://m.eds00.ru/ff0d587a
35 PactBopbl. MaccoBas o Bu6muoteka [JOK
PacTBOPEHHOIO BEIIECTBA. https://m.edsoo.ru/ff0d5b40
[IpakTuueckas padora Ne 6 o reme
36 «IIpuroroBieHue pacTBOPOB ¢ bubanoreka [JOK
3aJJaHHOM MAacCOBOM J0JIEeH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEWIECTBA»
O06001IeHNEe U CHCTeMAaTH3 AN
3HaHU no Teme «Baxueimme
37 MIPEACTABUTEN HEOPTAaHUYECKUX bubmorexa HOK
https://m.edsoo.ru/ff0d6342
BellecTB. KonnuecTBeHHbIE
OTHONICHUS B XUMHU.
KonTponsHnas pabora Ne2 no teme
«Baxneimmue npencTaBUTENN
38 HEOPTaHMYECKUX BEIIECTB.
KonudecTBeHHBIC OTHOIICHHS B
XUMHUN
39 Oxkcupl, ux KinaccupuKaius u bubnnorexa [JOK
XUMUYECKHE CBOWCTBA https://m.edsoo.ru/ff0d664e
40 OcHoBanus1, UX K1accuukamus u bubnuotexa [JOK
XAMHUYECKHE CBOMCTBA. https://m.edsoo.ru/ff0d67ca
41 Kucnora, nx knaccudukanus u bubnuotexa [JOK

Ha3BaHUA.

https://m.edsoo.ru/ffOdfee2
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bubnunoreka LIOK

42 XHUMHUYECKUE CBOMCTBA KUCIIOT.
https://m.edsoo.ru/ff0dfee2
bu6nmoreka [IOK
43 Conn, ux kinaccuuranus
’ uxan https://m.eds00.ru/00ad9474
bub6nmmoreka [IOK
44 XUMHYECKHE CBOMCTBA COJICH.
https://m.edsoo.ru/00ad9474
['eHeTrdeckas CBA3b MEXKIY
45 KJaccaMi HEOPraHHYECKUX bubnnorexa LHOK
. p https://m.edsoo.ru/00ad9a50
COEeIUHEHUH
[TpakTuueckast paborta No 7.
46 Pentenune skcriepuMeHTalbHBIX bubnnorexa [JOK
3aga4 no TeMe «OCHOBHBIE KIIACCHI https://m.edsoo.ru/00ad9b7c
HEOPraHUYECKHUX COCTMHCHUIN
O000I11IeHNE U CUCTEMATU3AIUS
47 3HaHuH 1Mo TeMe «OCHOBHEIC bubnunoreka LIOK
KJIaCChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9ch2
COCJIMHEHU Y.
KonTpoasHnas padora Ne3 no teme
48 "OCHOBHBIE KJIACCHI bubmorexa HOK
. https://m.edsoo.ru/00ad9ela
HEOPraHMYECKUX COSAMHEHUN
EcrecTtBennbie cemeiicTBa
bubmmoteka IIOK
49 XUMHYECKHUX DIIEMEHTOB.
https://m.edsoo.ru/00ad9ffa
AmMdoTepHOCTh
50 OTKpbITHE TIEPUOJIUNYECKOTO 3aKOHA bubnmnoreka [JOK
J.1. Menneneena https://m.edsoo.ru/00ada52c
51 OcHOBHBIE CBEICHUSI O CTPOCHHUH bu6muoreka [JOK

aTOMOB.

https://m.edso0.ru/00ada342
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CTpoeHue AIIEKTPOHHBIX 000JI04EK

bubnunorexa LIOK

52
aTOMOB. https://m.edsoo.ru/00ada6bc
IIepuoanueckas cucrema
53 XUMHUYECKHX dneMeHToB [, 1 bubmmorexa LJOK
o https://m.edsoo.ru/00adag24
Mennencena
XapaKTepucTHUKa dJIEMEHTa-
MeTajIa II0 €ro IMOJ0KEHUIO B
54 EePUOINYECKOU CUCTEME bubnnorexa LHOK
proa https://m.edsoo.ru/00ada824
XUMHUYECKUX 3jiemeHToB J[. 1.
Menneneena.
XapaKTepucTUKa 3JIEMEHTa-
HEMeTasIa 110 €ro MOJ0KEHUIO B
55 IIEPUOINYECKON CUCTEME bubnnorexa [JOK
proa https://m.edsoo.ru/00ada824
XUMHUYECKUX 3jiemeHToB J[. 1.
Menneneena.
3nauenue [lepuoanueckoro 3akoHa
56 Y TIEPUOJINYECKON CUCTEMBI bu6nmorexa LIOK
XUMHYECKHX 3aeMeHToB /l. 1. https://m.edsoo.ru/00ada96e
Menneneena.
bu6nmorexa LIOK
57 HMonnas xummudueckas cBI3b
https://m.edsoo.ru/00adac34
58 KoBanenTHas xumMuueckas CBsI3b bubnmorexa [JOK
https://m.edsoo.ru/00adaab8
59 KoBanenrtnas HenonspHas bubmuoreka [IOK
XUMHYECKasl CBAI3b https://m.edsoo.ru/00adaab9
50 KoBanentnast nonsipHas bu6muoreka [JOK
XUMHUYECKasl CBSI3hb https://m.edsoo.ru/00adaab9
bubnnorexa IHIOK
61 MerTtammnueckast XUMHUYECKas CBSI3b 1

https://m.edsoo.ru/00adac34
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62

63

CreneHp OKUCIECHUSI

OKHUCIIUTENBHO-
BOCCTAaHOBUTEJIbHBIC PEAKITUU

bubnunoreka LIOK
https://m.edsoo.ru/00adae28

bubnunorexa LIOK
https://m.edsoo.ru/00adb076

64

CocraBieHue ypaBHEHUI
OKHCJIUTEIIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIUI
METOJIOM 3JICKTPOHHOTO OajaHca.

bubnunorexa LIOK
https://m.edsoo0.ru/00adb076

65

66

O00011IeH1E U CHCTEMATHU3AIINS
3HAHWUH 10 TeMaMm
«IIepnoanyecknii 3aK0H U
MEpUONYECKas CUCTEMA
XUMHYECKHX 31eMeHTOoB /1. H.
MengeneeBa. CTpoeHHE aTOMa» U
«XHUMHYeCcKas CBS3b.
OKHUCIIMTEIIHHO-
BOCCTAHOBUTEIIbHBIEC PEAKIIAN

KonrtponsHas padora Ne4 o treme
«llepuoouueckuii 3aKon u
nepuoouueckas cucmema
xXumuueckux ynemenmos /[. H.
Menoeneesa. Cmpoenue amomay
u «Xumuueckas ce:a3e.
Okucaumensho-
60CCMAHOGUMENbHbIE PEAKUUU)Y

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

bu6nmorexa LIOK
https://m.edsoo.ru/00adb486

67

68

O000111eHHE U CUCTEMATU3ALMS
3HAHUH

O000111eHHE U CUCTEMATU3ALMS
3HAHUH

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

but6mmorekxa [IOK
https://m.edso0.ru/00ad9cb2
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9 KJIACC

KounyecTBO yacoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bceero u3ydyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcbl
[Tepuonuueckuii 3aK0OH.

1 [Tepuonuueckas cucrema 1 bubnmnoreka HOK
XUMHYECKUX 31eMeHTOB JI. U. https://m.edsoo.ru/00adb59%
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOMCTB XUMHUYECKHUX DJICMECHTOB 1 bubmorexa HOK

N https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB

3 Knaccudukanus 1 HOMEHKIATypa 1 Bbu6moreka [JOK
HEOPraHWYEeCKUX BEIECTB https://m.edsoo.ru/00adb7e2

4 Buapl XuMUYeCKOM CBSI3U U THITBI 1 bubnuoreka [{OK
KPHUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonTtponsHast pabora Nel no reme

5 «[ToBTOpEHue u yrnyonaeHue 1 1
3HaHWI OCHOBHBIX Pa3/elioB Kypca
8 kiacca»

5 Knaccugukanus Xxumuaeckux 1 bubmmnoreka HOK
peakLuil o pa3InyHbIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0
[TonsATHE O CKOPOCTH XMMHYECKOU

7 eaknu. IToHITHE O TOMOT€HHBIX U 1 bubmmorexa TIOK
P ’ https://m.edsoo.ru/00adbe9a
TETEPOreHHBIX PEAKIIMIX

3 IlonsAaTHe 0 XUMHUYECKOM 1 bu6nunorexa LIOK

PaBHOBCCHUMU. (DaKTOpI)I, BIIHUAOIIHNC

https://m.edsoo.ru/00adc28c
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Ha CKOPOCTb XHUMHYECKOM pcakuuu
" IIOJIOKCHUE XUMHNYECCKOI'O

paBHOBECHs
9 OKucCIuTeNbHO- bubmuorexa [JOK
BOCCTaHOBUTEJIBHBIE PEAKLIMHU https://m.edsoo.ru/00adcade
Teopust 31EKTPOTUTHYECKOMN
10 ncconuanuu. CUIbHBIE U cl1a0bIe bubmmorexa LOK
A HHatH. https://m.eds00.ru/00adcd68
ANEKTPOJIUTHI
11 Honnrle ypaBHEHHS peaKMil bubmorexa LOK
P bearh https://m.edsoo.ru/00add448
XHUMUYECKUE CBOMCTBA KUCIOT U
12 OCHOBaHMH B CBETE MPEACTaBICHUMN bubnnoreka [JOK
00 DJIEKTPOIUTUICCKON https://m.edsoo.ru/00add5d8
JIACCOIHAIAN
XUMHUUYEeCKHe CBOMCTBA COJICH B
13 CBETE MpEICTaBICHUH 00 bubmorexa HOK
pea N https://m.edsoo.ru/00add8b2
ANEKTPOIUTUYECKON TUCCOLIUAIIUU
14 [lonsaTHe o TUAPOIH3E COIEHt bubmorexa [TOK
AP https://m.edsoo0.ru/00add9d4
15 O06o0011eHne U cucTeMaTu3aIus bu6moteka [JOK
3HaHUH https://m.edsoo.ru/00addd12
[IpakTnueckas padora Ne 1.
16 «Perenne dKCIepuMeHTAIbLHBIX bubnmorexa IOK
P https://m.edsoo.ru/00addbfa
3a7a49»
KonTponbnas padora Ne2 o teme
17 «INEKTPOTUTHYECKAS bubmmoreka [JOK

nucconuanusg. XuMu4ecKue
peaKkuuu B pacTBOpax»

https://m.edsoo.ru/00addecO
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OO01mmas xapakTepuCTHKA TaJIOTCHOB.

18 XHUMUYECKHE CBOMCTBA HA IIPUMEPE bubmorexa OK
PHMED https://m.edsoo.ru/00addfe2
XJjopa
Xnoposogopoa. CojissHas KHCIIOTA,
19 XI/IMII/)I‘-IGCKI/IS CBOMCTBA, ITOJTyYCHHE bubmorexa OK
’ ya ’ https://m.edsoo.ru/00ade104
MIPUMCHEHUE
[IpakTrueckas padota Ne 2 o Teme
20 «ITonyueHne COISTHOM KUCIOThI bubmmorexa [IOK
yi . . ’ https://m.edsoo.ru/00ade348
W3Y4YCHHE € CBOMCTBY
Brruncnenus no ypaBHEHUSIM
21 XUMHYECKUX PEaKIUi, €CIIU OJIUH bubmorexa [JOK
pearii, A https://m.edso00.ru/00ade488
W3 pEeareHTOB JaH B U30BbITKE

99 OO01as xapakTepuCcTUKa SJIEMEHTOB bubmmoreka [JOK
VIA-rpynms https://m.edsoo.ru/00ade64a
ATOTpOTTHBIE MOTU(UKAIIUN CEPHI.

93 Haxosxxnenue cepsl u eé bubmuorexka [IOK
COEAMHEHHH B IPUPOJIE. https://m.edsoo.ru/00ade64a
XHUMUYECKUE CBOKCTBA CEPBI
CepoBoa0pO, CTPOEHHE,

24 q)nrs)nqecmlje u XI/III:\)/[I/IIICCKI/IC bubmmorexa LIOK

. https://m.eds00.ru/00ade802
CBOICTBa
Oxcunsl cepbl. CepHas KHCIIOTA,
25 ¢bu3nyeckre 1 XUMHUECKUE bubmmorexa LIOK
. https://m.edsoo.ru/00adea28
CBOWCTBA, TPUMECHCHUE
XUMHUYECKUE PEaKIINH, JSKAIIHE B
26 OCHOBE ITPOMBIIIJIEHHOTO cI1ocoba bu6muoreka [JOK

MOJIYYCHU A CCpHOfI KHCJIOTHI.
XHUMHUYECKOE 3arpsA3HCHUC

https://m.edsoo.ru/00adec8a
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OKPYKArOLIEH Cpeibl
COETUHEHUSIMH CEPBI

Brlunciienne MaccoBOi 101U

bub6numoreka [IOK

27
BBIXOJ[a IPOYKTA PEAKLINHU https://m.edsoo.ru/00adec8a
OO6m1ast XxapakTepuCTHKa SJIEMEHTOB
VA-rpynmsl. A30T,

28 acCIIpOCTPAHEHUE B IPUPOIE Bubmaorexa ITOK
Pactpoctp PHPOZE, https://m.edsoo.ru/00adeeab
¢buznvecKre 1 XUMHUECKUE
CBOICTBa
AMMHaK, ero Gpu3ndYecKue u

29 XUMHUYECKHAE CBOMCTBA, IIOJIYUYEHUE Bubmiorexa OK

’ i https://m.edso0.ru/00adf004
Y IPUMEHEHHUE
[IpakTuueckas padbora Ne 3 o Teme
30 «[Tonyuenne aMmMHuaka, U3y4eHUE buGnuorexa [IOK
yqu » 13YH https://m.eds00.ru/00adf180
€ro CBOMCTB)

31 A3oTHas Kuciora, e€ Gpu3ndecKkue u bubmuorexka [IOK
XUMHUYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonp30BaHne HUTPATOB U CONEN
aAMMOHHS B KQUECTBE MUHEPATBHBIX

32 00peHuii. XUMHUYECKOE bubnnorexa [JOK
yAobp ' . https://m.edso0.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH cpebl
COEIMHEHHUAMM a30Ta
dochop. Oxeng pochopa (V) u

33 (bocg)o pHaSI KI/ICJ'I((I))Ta (bq)pll)gn(qe)cxne " bubmmorexa [IOK

p N https://m.edso00.ru/00adf68a
XUMHYECKHE CBOMCTBA, MOJIYICHUE
34 Hcnonb3oBanue GocaToB B bu6muoreka [JOK

KaueCTBC MUHCPAJIbHBIX

https://m.edsoo.ru/00adfc20
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ynobpenuii. 3arps3HeHHe
MIPUPOTHOM cpenbl hochaTaMu

Yraepon, paclipocTpaHEHHE B

bu6nmoreka [IOK

35 npupoze, GusndecKue u
pupoze, ¢ 8 https://m.edsoo.ru/00adfd9c
XAMHYECKHE CBOMCTBA
Oxkcupl yriaepoja, ux puznyeckue
A XUMHUYECKUE CBOMCTBA.
36 DKOJIOTHUECKHE IIPOOIEMBI bubmmorexa HOK
p ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHIOM yTJIepo/ia
(V)
37 VYronbHasg KUCI0Ta U €€ Conun bubmorexa LHOK
https://m.edsoo.ru/00ae006¢
[IpaxTuueckas padora Ne 4 o Teme
"[losrydeHue yrieKuciioro rasa. bubnuoreka [IOK
38
KauecTBennas peakuus Ha https://m.edsoo.ru/00ae027e
KapOoHaT-MOH"
[TepBoHayanbHbIE MTOHATHUS 00
39 OpPraHMYECKHUX BEIIECTBAX KaK O bubmorexa LOK
p B https://m.edsoo.ru/00ae054e
COCTMHEHUSX YIIIepo/ia
40 Kpemunii u ero coequHEeHHUS bubnuorexa [JOK
P https://m.edsoo.ru/00ae080a
ITpakTruueckas padora Ne 5.
41 Pemenne skcriepuMeHTaIbHBIX bubmuoteka [IOK
3aja4 no teMe «BaxHeHme https://m.edso0.ru/00ae0bf2
HEMETAJUIB U UX COEOUHEHUS
KonrtponsHas padora Ne3 o reme
N bubmuoreka [{OK
42 «Baxxkneiinne HeMeTaIIbI U UX

COCOUHCHUA»

https://m.edso0.ru/00ae0el8
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OOm1ast xapaKTepUCTHKA
XUMHYECKHUX JIEMEHTOB —
MeTa/uioB. Metajuinieckas CBsi3b U

bubnunoreka LIOK

43
MEeTaJUInYecKas KpucTajaindeckas https://m.edsoo.ru/00ae103e
pemérka. Pu3nyeckue CBOMCTBA
METAJIJIOB
XUMHUYECKHAE CBOMCTBA METAILJIIOB.
44 DIEKTPOXUMHUYECKUN P buGnuorexa [IOK
p N P https://m.edsoo.ru/00ae1156
HaIpsDKEHUH METaJlIOB
OO6m1re criocoObl MOTyYSHHS
mertauioB. CrraBel. Beranciienus
45 10 YPaBHEHUSIM XUMUYECKUX buGnuorexa [IOK
P . https://m.edso0.ru/00ae1156
peaKkIui, €clii OJIMH U3 PearcHTOB
COJICPKUT TIPUMECH
46 [ToHsATHE O KOPPO3UU METAILIOB buGnuorexa [IOK
pp https://m.edsoo.ru/00ae1278
bu6mmoteka IIOK
47 €JI0YHBIE METAJLIBI
m https://m.edsoo.ru/00ael4b?2
48 Okcuabl ¥ THAPOKCUIBI HATPUS U bubmuorexa [IOK
KaJTus https://m.edsoo.ru/00ael4b?2
49 [IlenoyHo3eMeNbHBIE METAILTBI — bubmuoreka [IOK
KaJIbIIMA 1 Maroui https://m.edsoo.ru/00ael5e8
50 Baxueinue coequHEHNU KaJbIAA Bubmiorexa OK
A H https://m.edsoo.ru/00ael5e8
51 O0001IeHre 1 cCUCTEMAaTU3aIHs
3HaHUHU
59 JKEcTkocTh BOABI M cIOCOOBI €€ bu6nunorexa LIOK

YCTpaHEHUS

https://m.edso0.ru/00ae1886
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[TpakTuyeckas pabora Ne 6 o Teme

bubnunorexa LIOK

>3 "}KGCTKOCTB"BOHH 1 METOARL €€ https://m.edsoo.ru/00aelae8
yCTpaHEHUS
. bubnuorexa [JOK
>4 Admtomuiii https://m.edsoo.ru/00aelc64
AMpoTepHbIE CBOIICTBA OKCHJIA Bu6muoteka [JOK
55
TUAPOKCHIA https://m.edsoo.ru/00aelc64
56 Weeso bub6numoreka [IOK
https://m.edsoo.ru/00ae1d86
57 Oxkcubl, TUIIPOKCUIBI U COJIU bubnnorexa [JOK
xenesa (1) u sxemesa (111) https://m.edsoo.ru/00ae35e6
58 O00011IeHIE U CUCTEMATU3ALIUS
3HAHUU
[IpakTuueckas padota Ne 7.
59 Pemenue skcnepuMeHTaIbHBIX bubmmoreka [JOK
3a7a4 1no reme «BaxHeumue https://m.edsoo.ru/00ae3de8
METaJIJIbl U UX COSTUHEHUS»
Beruncnenus mo ypaBHEHUSAM
XUMHUYECKHUX PEAKIIHA, €CITH OJTHH
60 U3 PEareHToB JIaH B N30BITKE WIN bubmmnoreka HOK
COZEPKUT IpUMeCH. Brruncnenus https://m.edso0.ru/00ae1750
MacCOBOM JOJIH BBIX0JIa MPOAYKTA
peakuuu
61 O06001IeHNe U CUCTEMATU3AIIHS
3HAHUU
Kontponbnas padota Ne4 o teme
62 «BaxHele MeTauIbl U UX

COETMHEHU S
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63 BemiectBa u marepuassi B 1 bubmmoreka [JOK
HOBCEIHEBHOM KU3HU YEIOBEKA https://m.edsoo0.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHUE 1 bubnmnoreka HOK
OKpY>Karollen cpeibl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B periennn 1 bubmmoreka [JOK
9KOJIOTUYECKUX TTPOOIeM https://m.edsoo.ru/00ae4270
66 PesepBHeIil ypok. O000IICHHE 1 1 bubmmoreka [JOK
cucTeMaTu3alus 3HaHU| https://m.edsoo.ru/00ae0d0a
67 PezepBHblit ypok. O6001eHne 1 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O6o011eHNE U 1 Bu6mmoreka [JOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00ad9cb?2
OBUIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOAUYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JJIS1 YHEHUKA

Xumus. 8 knacce/I"abpuensu O.C., OctpoymoB WN.I'., Cnankor C.A., AKIIMOHEPHOE OOIIECTBO
, I3marensctBo «IIpocBernieHue;
Xumus 8§ knace: yueonuk O.C.I'abpuensia.-3-¢ uzj., nepepad.-M.: poda, 2014.

METOIUYECKHUE MATEPHUAJIBI JJISA YUUTEJIA

Tabpuenam, O. C. Xumusl. § kinacc: yueOHHK A1 001ieodpa3oBaTenbHbIX yupexaenuit O.
C. TI'abpuensn. -M.: [Ipoda, 2007.

CbopHuk MaTepuaioB Mo peanu3aiuu GpereparbHOro KOMIIOHEHTa TOCYAapCTBEHHOTO
cTaHaapTa od1ero oopasoBanus B 001eo0pa3zoBaTeNIbHBIX yupekaeHus1x Bonrorpaackoi
obnactu -Bonrorpan: Yuutens, 2006.

Tabpuenan, O. C. Xumus. 8 kjacc: KOHTPOIbHBIE U TpoBepouHbie padotsl O. C.
IMabupuensu u ap. - M.: Jlpoda, 2003.

Tabpuenan, O. C. Xumus. 8 xnacc: paboyas terpaapb k yueOnuky O. C. ['abpuensna O. C.
I'abpuensn, A. B. SlmykoBa. - M.: [Ipoda, 2007.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI

CETU UHTEPHET

MynbTuMeanitHbie 00pa30BaTeIbHBIE PECYPCHI.
http://www.chemnet.ru

lazera «Xumus» 1 cailT 1uist yuurens «51 uay Ha ypok xumuuy» http://him.1september.ru.

Enunas xomteknus LIOP: [penmernas xomtekius «Xumus» http://school-
collection.edu.ru/collection/chemistry. http://rushim.ru/books/books.htm.

DnekTpoHHas OMOIMOTEKa YUeOHBIX MaTepHAJIOB 10 XMMHUH Ha moptaie Chemnet.
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