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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpOBHE OCHOBHOTO O0IIEro 00pa30BaHMs COCTABJICHA HA OCHOBE
TpeOOBaHUIl K pe3yJibTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTeIbHON MPOrpaMMbl OCHOBHOTO
obmero obpa3oBanus, npeactaBieHHbBIX B @I'OC OOO, a takxke Ha OCHOBE (eaepabHON
paboueil mporpaMMbl BOCIIUTAHHS M C YYETOM KOHLEHIIMM IMPETOAaBaHusl yueOHOro mpeaMera
«Xumus» B 00pa3oBaTeNbHBIX opranuzanuix Poccuiickoit deneparmu.

[IporpamMa mo XxumMum Ja€T OpeACTaBICHHE O IeNAX, oOIIed cTpareruu OOy4yeHMs,
BOCIIUTaHUsI U pPa3BUTHA OOyYaroIMXCs CpPEACTBaMHU Y4YeOHOIro IpeaMeTa, yCTaHaBIMBAET
00s13aTeNIbHOE TPEAMETHOE COJEpKaHKe, MPEeIyCMaTPUBAET paclipellelieHue ero mo kjaccaM U
CTPYKTYpHUpPOBAaHME 10 pa3esiaM U TEMaM MPOrpamMMbl 110 XMMHH, ONIPEAEISAET KOIUUECTBEHHBIE
U KaueCTBEHHBIE XAapaKTEPUCTHKH COJEP)KAHUSA, PEKOMEHAYEMYIO IOCIIENOBATEIbHOCTD
U3yYEHHUS] XUMHUM C YYETOM MEXKIPEIMETHBIX U BHYTPUIPEAMETHBIX CBsI3€H, JJOTUKU y4yeOHOro
npoliecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuxcs, OnpeensieT BO3MOKHOCTH MTpeaMeTa JUIs
peanu3anuy TpeOOBaHUM K pe3yjbTaTaM OCBOEHHUS OCHOBHOM 00pa30BaTEIbHOM MpOrpaMMbl Ha
YPOBHE OCHOBHOT'O O0IIIET0 00pa3oBaHus, a TAaKKe TPEOOBaHUH K pe3yJibTaTaM 00yUeHUS] XUMHH
Ha YpOBHE Leled M3ydeHus IpeaIMeTa M OCHOBHBIX BHJOB Y4eOHO-TIO3HABaTEIbHOU
JeSITEIbHOCTH 00y4aIOIIErocs 10 OCBOCHUIO yUEOHOTO COIEP/KaHUSL.

3HaHUE XUMHUH CIYKUT OCHOBOU JUIst JOPMUPOBAHUS MHUPOBO33PEHUS 00YUAIOLIETOCs, €ro
IpEeCTaBICHUN 0 MAaTepUAILHOM €MHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (hOpMUpPYEMbIe XUMHEH
IPEICTaBICHNS O B3aUMOINPEBPALICHUAX YHEPTUU U 00 IBOJIIOLIMU BEUIECTB B IPUPOAE, O MyTAX
pemieHust Ta00anbHBIX MpoOJEeM yCTOMYMBOIO Ppa3BUTUSl 4YEJIOBEYECTBA — CBIPHEBOM,
HHEPTeTUYECKOM, MUILEBON U 3KOJIOTUYECKO 0€30MacHOCTH, MPOOIIEM 3paBOOXPAHEHUSI.

H3yuyenue xumuu:

CIOCOOCTBYET peanu3ali BO3MOXHOCTEM M caMopa3BUTHS U (OPMHUPOBAHUS
KYJIBTYpBI IMYHOCTH, €€ 0011el U (yHKIIMOHATIBHON IPAMOTHOCTH;

BHOCHUT BKJIaJ] B ()OPMHPOBAHUE MBIIUICHUS! U TBOPUECKUX CIIOCOOHOCTEH 00yYaromuxcs,
HaBBIKOB HMX  CAaMOCTOSITEJIbHOH  y4eOHOH  NeSTeNbHOCTH,  OKCIEPUMEHTANbHBIX |
UCCIICIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM JKH3HH, TaKk U B
IpoeCCHOHATIBHOM 1€ATENbHOCTH;

3HAKOMHUT CO CIEUU(UKON HAyYHOTO MBIIUICHUS, 3aKJIaJbIBaCT OCHOBBI IIEJIOCTHOTO
B3IJIA/1a Ha €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBISIETCS OTBETCTBEHHBIM 3TAalloM B (HOPMUPOBAHUU
€CTECTBEHHO--HAayYHO! I'PaMOTHOCTH 00yUaroIIuXCs;

CHOCOOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HAaHUSIM, K TPHPOJE, K YEIOBEKY, BHOCHUT CBOM BKJaJ B 3KOJOTMYECKOE OOpa3oBaHHE
00ydJaromuxcs.

JlaHHble HampaBiIeHHUs B OOYYEHMHM XUMHMM O00ECHEeYMBAIOTCS CHEUM(UKON coleprKaHus
y4eOHOro mpeaMeTra, KOTOPbIM SBJIAETCS NEeJarorn4eckd aJalTHPOBAaHHBIM OTpak€HHEM
0a30B0Oi1 HAyKN XMMHHU Ha OTpeACTIEHHOM dTare e€ pa3BUTHS.

Kypc xuMun Ha ypoBHE OCHOBHOTO O0ILEro o0pa3oBaHHs OPUEHTHPOBAH HAa OCBOCHHE
00y4aroIMMHUCS CUCTEMBI IEPBOHAYAIbHBIX MOHATHI XMMHHU, OCHOB HEOPraHUYECKONW XUMUH U
HEKOTOPBIX OTJEIIBHBIX 3HAYUMBIX MIOHATUN OPTraHUYECKON XUMUHU.

CrpykTypa copepskaHUsl MPOrpaMMbl 0 XUMHUH C(HOPMUpPOBaAHA HA OCHOBE CHCTEMHOTO
noaxoja kK eé msyueHuro. CopepaHue CKIAAbIBAETCS U3 CUCTEMBI MOHATHUH O XMMHYECKOM
JJIEMEHTE U BEIIECTBE M CUCTEMbI MOHATHH O XuUMHUYecKOW peakuuu. O0e 3TH CUCTEMBI



CTPYKTYPHO OpraHM30BaHbl IO NPHUHILMILY IOCJIEI0BATEIbHOIO Pa3BUTHs 3HAHMM HA OCHOBE
TEOPETUYECKUX IIPEJICTABICHUNA Pa3HOTO YPOBHS:

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

— [lepuonuueckoro 3akona J[. . MenzaeneeBa kKak OCHOBHOTO 3aKOHA XUMUHU;

— YYEHHUSI O CTPOCHHUH aTOMa U XMMHUYECKOH CBS3H;

— MpEACTaBICHUH 00 NEKTPOIUTUIYECKOM TMCCOIMAIINN BEILIECTB B PACTBOPAX.

Teopernueckne 3HaHUS PAcCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJYUYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IIOCIEJOBATEILHO OT OJHOTO YPOBHA K JApyromy,
BBIMOJHAS (QYHKIUM OOBSICHEHHS U MPOTHO3MPOBAHHS CBOWCTB, CTPOEHHUS M BO3MOXKHOCTEH
IIPAKTUYECKOI0 IPUMEHEHNUS U TOJIYyUYEHHUS U3y4YaeMBbIX BEILECTB.

OcBoeHue mNporpaMMbl IO XHMHUHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XMMHYECKOW COCTaBJISIIONIEH HAy4YHOW KapTUHBI MHUpa B JIOTUKE €€ CHUCTEMHOW MPUPOJbI,
LIEHHOCTHOTO OTHOILIEHUS K HAyYHOMY 3HAHHUIO M METOJIaM MO3HaHus B Hayke. M3yueHne xumuun
OPOMCXOMUT C TPHUBJICYCHHEM 3HAHUM M3 paHee M3YyYCHHBIX YYEOHBIX IPEIMETOB:
«Oxpyxaromuii Mupy, «buonorus. 5—7 kinaccel» U «PU3nKa. 7 Ki1accey.

[Tpu u3yueH XUMUU TPOUCXOANUT (HOPMUPOBAHKE 3HAHUI OCHOB XUMHUYECKON HAyKH Kak
00J1acTl COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON NESTEIHHOCTH YeIOBeKa U KaK OJHOIO
U3 KOMIIOHEHTOB MHUPOBOH KYJBTYpBI. 3ajauya y4eOHOro MpeaMeTa COCTOUT B (hOPMUPOBAHHUU
CHCTEMBbl XMMHUYECKUX 3HAHUNH — BaXHEUIIHMX (DAaKTOB, MOHSATHH, 3aKOHOB M TEOPETHUECKUX
MOJIO)KEHUH, JOCTYNMHBIX OO0OOIIEHWH MHPOBO33PEHUYECKOTO XapakTepa, s3blka HAayKH, B
MPUOOIIEHNHN K HayYHBIM METO/IaM MMO3HAHUS MIPU U3yUEHUH BEIIECTB U XMMUUYECKUX PEaKIInii, B
(GopMHpOBaHUM W Pa3BUTHM [IO3HABATEIbHBIX YMEHMH M HMX NPUMEHEHHH B Y4eOHO-
MIO3HABATEILHOM U y4eOHO-MCCIIEI0BATEIbCKOM 1eATEIbHOCTH, OCBOCHUH MPABUII O€3011acHOTO
oOpallieHus ¢ BEIIeCTBaMU B TOBCETHEBHOM JKU3HHU.

[Ipy m3ydyeHHHM XMMUU Ha YpPOBHE OCHOBHOIO OOIIEro 0oOpa3oBaHMs Ba)XHOE 3HAUECHUE
nproOpenu Takue ey, Kak:

— (hopMUpOBaHHE MHTEIUICKTYAIbHO PAa3BUTOH JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHMUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY HPUHSATHIO pPEIIeHUH, CIOCOOHOM amanTHUpOBaThCS K
OBICTPO MEHSIOIINMCS YCIOBUSM KU3HU;

— HampaBJICHHOCTh OOYYEHHUS Ha CHUCTEeMaTHYeCKoe NpuoOIIeHrne O0O0ydaronmmxcs K
CaMOCTOSITE/IbHOM ~ IMO3HABaTENbHOM  JI€ATENbHOCTH, HAyYHbIM  METOJaM  I103HAHUf,
(bopMUPYIOIIUM MOTHUBALIUIO U Pa3BUTUE CIIOCOOHOCTEN K XUMUHU;

— obecreueHne YCIOBHH, CIOCOOCTBYIONIUX TMPUOOPETCHUIO OOYYArOIIUMUCS OIBITa
pa3HooOpa3HON NesATeNbHOCTH, TMO3HAHUS W CaMOIIO3HAHMS, KJIIOUEBBIX HABBIKOB (KIIFOUYEBBIX
KOMIIETEHIIHH ), UMEIOIIMX YHUBEPCAIBHOE 3HAYEHUE I Pa3IMYHbIX BUJOB JEATEIBHOCTH;

— ¢opmupoBanue oOmel GyHKIIMOHATLHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM
yHclie YMEHUI OOBSCHATh U OLICHMBATh SIBJICHHUS OKPY’KAIOIIEro MHpa, UCMHOJb3ys 3HAHUA U
OMBIT, TOJYYECHHBIE TNPH M3YYCHUH XUMHM, NPUMEHATh HMX MPH peleHHH mpodieM B
IIOBCEHEBHOM KU3HU U TPYIOBOH ACATECIBHOCTH;

— (opmMupoBaHue y 00yyaronuxcs ryMaHUCTHYECKUX OTHOLICHHUM, TOHUMaHUs [IEHHOCTH
XUMHUYECKUX 3HAHWM Ui BBIPAOOTKU 3KOJOTUYECKH LeIecoo0pa3HOro MoBeACHUS B ObITY U
TPYAOBON JEATEIBHOCTU B LEIAX COXPAHECHHS CBOETO 3J0POBbA M OKPYKAOUIEH MPHUPOIHON
Cpelbl;

— pa3BUTHE MOTUBALMU K 00Y4EHHUIO, CTOCOOHOCTEI K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHHUS OOIIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODY
npoduis 1 HalPaBJICHHOCTH AaJbHEHIIero 00yueHusl.



OO01miee 9nCIIoO 4acoB, OTBEACHHBIX ISl M3YYCHUS XMMUW Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanus, coctaBisieT 136 yacos: B § kiacce — 68 yacoB (2 yaca B Hezeno), B 9 kimacce — 68
4yacoB (2 yaca B HE/IEIIO).

COJEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHauYa/JbHbIE XMMHUYECKHE TOHSITHSA

[Ipenmer xumuu. Poiib XMMUM B KU3HU 4Ye€lIOBEKa. XMMHS B CUCTeMe Hayk. Tema u
BemecTBa. dusnueckne CBONCTBAa BEIIECTB. ArperarHoe cocrosiHue BemiecTB. [lonsTue o
METO/ax Mo3HaHMs B XMMUU. UncTele BemecTBa U cMecu. CrocoObl pa3ieneHus cMecei.

ATOMBI U MOJEKyJIbl. XUMHUYECKHE 3JeMEHTbl. CHUMBOJBI XHMHUUYECKUX 3JIEMEHTOB.
[TpocThie u clioKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumudeckass ¢dopmyaa. BajaeHTHOCTP aTOMOB XMMHYECKHX OJEMEHTOB. 3aKOH
MOCTOSIHCTBA cOocTaBa BemlecTB. OTHOCUTENbHAs aTOMHAst Macca. OTHOCUTENbHAs MOJIEKYJIIpHas
Macca. MaccoBasi 1011 XMMHUYECKOI'O 2JIEMEHTA B COEIUHEHUH.

KomnuectBo BemectBa. Monbk. MonsipHas macca. B3anmocCBsA3b KOJIMYECTBA, MAacChl M
YHCclia CTPYKTYPHBIX €AMHUIL BelecTBa. Pacu€Tsl mo popmynam XuMUUYECKUX COETUHEHUH.

®uznyeckue M XUMHYECKHE SIBICHUSA. XHMMHUYECKas peakuus U e€ INpPU3HAKU. 3aKOH
COXPAaHEHHUS MAaCChl BEIIECTB. XUMUYecKkHe ypaBHeHUs. Knaccudukanus XUMUYECKUX peakiuit
(coenuHeHus, pa3IoKeHHs, 3aMeITIeHUsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHMHUYECKOW IMOCYA0H, mpaBuiamMu paboThl B JabopaTopuu U MpUEMaMu
oOpateHus ¢ 1abOpaTopHBIM O0OpYJOBaHUEM, M3yUYEHUE M OMHCAHHE (DU3MUECKUX CBOWCTB
00pa3IoB HEOPTraHMYECKUX BEIIECTB, HAOMI0IeHHE Pu3nuecKuX (TJIaBJIeHUE BOCKA, TasTHUE JIba,
pacTHpaHue caxapa B CTyIKe, KMIIEHHE U KOHJAEHCAIUs BOJAbI) U XUMUYECKUX (TOpEHUE CBEYH,
IPOKAJIMBAaHUE MEIHOMN MPOBOJIOKH, B3aMMO/ICHCTBHE Mella ¢ KUCIOTON) ABICHUI, HaOII01eHHEe
W ONHCAaHWE TMPU3HAKOB TMPOTCKAHMS XUMHUYECKUX peakuuid (pa3iokKeHHe caxapa,
B3aMMOJICCTBUE CEPHOM KHUCIIOTHI C XJIOpUIOM Oapus, pasnokenue ruapokcuaa meau (1) mpu
HarpeBaHWM, B3auMOCHCTBUE >kene3a c¢ pactBopoM coiu menu (II), m3ydenme cmocobGoB
pasleNeHuss CMeceil: C TMOMOINBI0 MarHuTa, (GUIBTPOBAaHWE, BBIAPHBAHHE, IUCTHILISAINS,
xpomatorpadusi, TMpPOBENEHWE OYMUCTKA TMOBAPEHHON CONMM, HAONIOACHHE W ONHCAHHE
pe3yNbTaTOB MPOBEACHUS OIbITa, WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAaccChl, CO3JaHUE
MoIeNIel MOJIEKYJT (ITapOCTEPIKHEBBIX ).

Ba:xHeiiniue npeacraBuTe/ M HEOPraHUYeCKUX BelleCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciaopon — 31€MEHT M IIPOCTOE BEILIECTBO.
Haxoxpaenue kuciopona B mpupoze, Gu3nueckue U XMMUYECKHE CBOMCTBA (PEaKIIMU TOPEHUS).
Oxkcuapl. Ilpumenenue xucimopoga. CrocoObl MOMyYeHHs] KHCIOpPOAAa B JabOpaTOpu M
npoMbIUIeHHOCTH. KpyroBopoT kucinopoaa B mpupoje. O30H — alIoTpoIiHas MOAMQPUKAIUS
KHCIIOpOJa.

TernnoBoil 3¢ (dexkT XUMHUECKOW peakuuu, TEePMOXMMHYECKHUE YpaBHEHHUS, 3K30- U
SHIOTEPMHUYECKHUE pEaKIuu. TOIIMBO: Yroib M METaH. 3arps3HeHHe BO31yXa, YCHUJICHHE
NapHUKOBOTO d(pdekTa, pazpyieHrne 030HOBOTO CIIOSI.

Bonopon — »nemeHT M mnpocroe BemecTBo. HaxoxaeHue BoxopoAa B INPUPOE,
duznyecKre 1 XUMUYIECKIE CBOMCTBA, MPUMEHEHHE, CITOCOOBI ToNyueHus. KucioTer u comnu.

MousipHbIii 00bEM Ta30B. Pacy€Thl M0 XMMHUYECKUM ypaBHEHUSIM.



®dusnyeckue cBoMcTBa BOAbL. Boma kak pactBoputTenb. PactBopbl. HackimeHHbie u
HEHACBIIICHHbIE PacTBOpPbl. PacTBOpUMOCTh BelIeCTB B BojJe. MaccoBasi JOJsi BELIECTBAa B
pactBope. XuMHUecKnue cBoicTBa BoAbl. OcHOBaHMs. Poilb pacTBOPOB B NMPHUPOAE U B SKU3HHU
yenoBeka. KpyroBopoT Boabl B mpupoje. 3arpsi3HEHUE NPUPOAHBIX BoA. OXpaHa M OYMCTKA
IMPUPOJIHBIX BO.

Knaccudukanus nHeopranmueckux coeauHeHuit. Oxcuapl. Kimaccudukanuss OKCHIOB:
cojieoOpa3yromue (OCHOBHBIC, KUCIOTHBIE, aM(pOTepHbIe) U HecosneoOpasyromue. HomeHnknarypa
OoKcHA0B. DU3HUECKUE U XUMUYECKHE CBOMCTBA OKCHIOB. [losydeHrne oKCuaoB.

OcHoBanus. Kiaccudukanusi ocHoBaHM: WIENOYM W HEPACTBOPHUMBIC OCHOBAHUSI.
Homenkiarypa ocHoBanuil. PU3HMYECKHME M XUMUYECKHE CBOWCTBA OCHOBaHUU. [lomydenue
OCHOBAaHMH.

Kucnotel. Knaccuduxamus kucinor. Homenknarypa kucior. @u3nveckue U XUMHYECCKUE
cBoiicTBa kuciot. P akruBHoctu metaiuioB H. H. bekerosa. Ilosmyyenue Kucior.

Comu. Homenknarypa coneil. ®duznueckue U XUMU4eckue cpoiictBa coieil. [lomydenue
COJIEH.

['eneTnueckas CBA3b MEXKy KJIACCAMH HEOPIraHUYECKUX COCTUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIPEICIICHUE COIEPIKAaHUs KUCIOpOoJa B BO3JyXeE, MOJyuyeHHE, COOMpaHHe,
pacro3HaBaHHe W H3YYEHUE CBOMCTB KHCIIOPOJa, HAONIOJIEHHE B3aMMOACHUCTBUS BEILECTB C
KHCJIOPOJIOM U YCJIOBHS BO3HUKHOBEHUS U MpEKpalleHUs TOpeHus (moxapa), 0O3HAaKOMIIEHUE C
oOpa3laMu OKCHIOB M ONUCaHHE HMX CBOMCTB, NOJy4eHHE, COOMpaHUE, pAcllO3HaBaHUE U
M3Y4YCHHE CBOWCTB BOAOpona (TOpeHme), B3auMojelcTBue Bomopoaa ¢ okcugom meau (1)
(BO3MOYKHO HCIIOJIB30BAHHE BHICOMATEPUAIOB), HAOIIOJEHIE 00PA3I[OB BEIIECTB KOJIMYECTBOM
1 Momb, uccaenoBaHUE OCOOECHHOCTEH PACTBOPEHHUS BEIIECTB C Pa3IUYHOM PacCTBOPUMOCTBIO,
MIPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHON MAcCOBOM J10J€d pacTBOPEHHOTO BEIECTBA,
B3aMMOJICHCTBHE BOABI C MeTalulaMH (HaTpueM H KalbllueM) (BO3MOXKHO HCIOJIL30BaHUE
BUJICOMATEPHAJIOB), MCCIIEJOBAaHUE OOPa3I[0OB HEOPTAaHMYECKUX BEIIECTB PA3TUYHBIX KIIACCOB,
HaOJII0/IeHUE M3MEHEHMsI OKPACKM WHIMKATOPOB B PACTBOPAX KHUCIOT W ILEI0Yel, u3ydyeHue
B3aumoeicTBus okcuma meau (II) ¢ pacTBopoM cepHOM KHCIOTHI, KHUCIOT C METajUIaMH,
peakuui HEUTpanu3aluy, IOJIYyYEHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OIHOTO
MeTajia IpyruM U3 pacTBOpa COJIH, PEIICHUE SIKCIIEPUMEHTAIBHBIX 3a/1a4 0 TeMe «Baxkueniue
KJIACChl HEOPTaHUYECKUX COCTUHEHUID).

Iepuonuveckuii 3axkoH u Ilepuoamyeckasi cucrema xumuuyeckux djementos J[. U.
MenpeneeBa. CTpoeHue aToMOB. XUMH4YeCKas CBsA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBble TOMBITKA KJIACCU(PUKALUNA XUMHUYECKUX dyieMeHToB. [loHsTHe O rpynmax
CXOIHBIX 3JIEMEHTOB (II€JIOYHBIE U HIETIOYHO3EMENIbHbIE METAUIbI, TaJIOreHbl, THEPTHBIEC Ta3bl).
DNEMEHTHI, KOTOPbIE 00pa3yroT aM()OTEPHBIE OKCUIBI U THIIPOKCH/IBI.

Ilepuognueckuit 3axkoH. Ilepuommyeckas cucrema xumuueckux oanemeHtos [J[. H.
MenneneeBa. KoporkomepuoaHass W JMHHONEpUOaHAs ¢opmbl [lepuoanueckoid CHCTEMBI
xumuueckux snemeHToB JI. M. MenneneeBa. Ilepuoasl u rpynmbl. DU3HYECKUA CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIHI JJIIEMEHTA.

Crpoenne aromoB. CoctaB aroMHbIX szaep. MW3oromsl. OnektpoHsl. CTpoeHHe
AJICKTPOHHBIX 000JIOYEK aTOMOB MEPBHIX 20 XUMHUECKHX 3JeMEHTOB [leproandeckoit CUCTEMBI
. W. MenneneeBa. XapakTepHCTUKa XHUMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuonnueckoii cucreme /. . Menneneesa.



3aKOHOMEPHOCTH U3MEHEHUS PaJInyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METAITUYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYINaM U MEPUOAAM.

3nauenue [lepuognueckoro 3akoHa u Ileproauyeckoil cCUCTEMbI XUMHUYECKHUX 3JIEMEHTOB
JUIs1 pa3BUTHS HAyKu U npakTuku. J1. 1. MenaeneeB — y4€HbIN U TpakIaHKH.

XuMuyeckas CBSI3b. KoBanenrnas (monsipHas u HENoJIsIpHast) CBSI3b.
DIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. MlOHHAs! CBA3b.

Crenenb  okucieHusi. OKHUCIUTEIbHO--BOCCTAHOBUTENbHBIE  peakiuu. lIpouecchbl
OKHCJICHUS U BOCCTaHOBJICHMSI. OKHCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3y4YCHHE OOpPAa3IOB BEIIECTB METAJUIOB M HEMETAJUIOB, B3aUMOJICHCTBHE THAPOKCHUAA
[MHKAa C pacTBOpamMu KHUCIOT M IIEJI0Yel, MPOBEACHUE OIBITOB, WILTIOCTPUPYIOIINX MPUMEPHI
OKHUCJIUTEIHbHO-BOCCTAHOBUTENBHBIX peakluil (ropeHue, peakliuy pa3iokKeH!sl, COeTUHEHUS).

Meostcnpeomemnuwie ceasu

Peanuzanus MeXIpeAMETHBIX CBSI3€d MPU U3YYECHUU XMUMHUHM B 8 KJIacCe OCYHIECTBIISIETCS
4yepe3 WCIONb30BAaHUE KaK OOIIMX €CTeCTBEHHO--HAYYHBIX TMOHSITHA, TaK W TOHSATHH,
SBJISIOIIMXCSI CHCTEMHBIMHU TSI OT/AETBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOIO [IUKJIA.

OO0mue ecTecTBEHHO--HAy4YHbIE TOHATUSA: Hay4yHBIA (akT, THIOTe3a, Teopus, 3aKOH,
aHaM3,  CHUHTE3,  KIacCHU(pUKAlUsi,  MEPUOJUYHOCTh,  HAONIONEHUE,  AKCIICPHUMEHT,
MO/ICJIMPOBAHUE, U3MEPEHUE, MOJIECIIb, SIBIICHHE.

®uznka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HOH, HYKJIUJA, HW30TOIIbI,
PaAMOAaKTUBHOCTh, MOJIEKYJA, 3JEKTPUUECKUM 3apsisi, BELIECTBO, TeNo, O0BEM, arperatHoe
COCTOSTHUE BEIECTBA, a3, (PU3WYECKUE BEIUYHHBI, CAUHUIIBI U3MEPEHUS, KOCMOC, IUIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunTes, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHHEpAIbl, TOPHBIE TIOPOJBI, IOJE3HbBIE
MCKOIIaeMble, TOIUIUBO, BOJAHBIE PECYPCHI.

9 KIIACC

BemecTBo M XUMHYeCKasi peakuust

Ilepuonuueckuit 3akoH. Ilepuommyeckas cucrema xumudeckux oanemeHtos [[. H.
MenneneeBa. CTpoeHHEe aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOMCTB XHUMHUYECKUX
3JIEMEHTOB MEPBBIX TPEX IEPUOAOB, Kalaus, KaJIbLUS W HX COCJUHEHUH B COOTBETCTBUHU C
II0JIO’KEHUEM 3JIeMEHTOB B [leprondeckoil CUCTEME U CTPOEHUEM HX aTOMOB.

CrpoeHue BemiecTBa: BHMJbBI XMMHUYECKOW CBA3M. THIBI KPUCTAIIMYECKUX PELIETOK,
3aBUCUMOCTh CBOWCTB BEIECTBA OT THNA KPHUCTAUIMYECKON PEIIETKM W BUJA XUMUYECKOU
CBS3U.

Knaccudukanus M HOMEHKIATypa HEOPraHHMYECKHUX BelIecTB. XHMMHUYECKHE CBOWCTBA
BELIECTB, OTHOCSIIMXCS K Pa3jMYHBIM KJlacCaM HEOPraHMYECKUX COEIMHEHUH, NeHETHUYeCcKas
CBSA3b HEOPraHWYECKHUX BELIECTB.

Knaccudukanys XuMUUYECKHX peakiuil MO pa3IMYHbIM MpH3HAKaM (IO YKCIY U COCTaBy
YYaCTBYIOUIMX B PpEaKIUH BELIECTB, MO TEMJIOBOMY 3(QeKTy, Mo H3MEHEHHUIO CTereHeH
OKHCIICHHSI XUMHYECKUX 3JIEMEHTOB, 10 OOpaTUMOCTH, MO YYacCTHIO KaTalnu3aropa). DK30- U
SHJOTEPMHUUYECKHUE PEAKIIUU, TEPMOXUMUYECKUE YPABHEHUS.

[TonsiTie 0 CKOpOCTH XMMHUYECKOW peakiuu. [loHsTHE 00 OOpaTUMBIX U HEOOPATHMBIX
XUMHYECKHX peakuusax. [loHATHE O TOMOreHHBIX M TE€TEepOreHHbIX peakuusx. [lonstue o
karanuse. Ilonsatne o XxumuueckoM paBHOBecHH. DakTOpbl, BIMSIOIMIME HAa CKOPOCThb
XUMUYECKON PEAKLIUU U MTOJIOKEHNE XUMUYECKOTO PABHOBECHSI.



OKHCTUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMM, D3JEKTPOHHBIM OallaHC OKUCIUTENbHO-
BOCCTAHOBUTEIbHON peakuuu. CoOCTaBleHUE YPAaBHEHHH OKHUCIUTEIbHO--BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCTOIh30BAaHIUEM METO/Ia MIEKTPOHHOIO OasiaHca.

Teopust AEKTPOTUTAYECKON AUCCONMUALIMKU. DIEKTPOIUTHI U HEINEKTPOIUTHI. KaTHOHBI,
AQHUOHBI. MexaHH3M JAHMCCOIMAllMM BELIECTB C PA3IUYHBIMU BHUAAMU XHUMHUYECKOH CBS3U.
Crenens auccoruanuu. CHIBHBIC U CIA0BIC DIEKTPOIIUTHI.

Peakunu noHHOro oOMeHa. YCIOBUS MPOTEKaHHUs peakiuii HOHHOTro OOMEHa, MOJHbIC U
COKpaIllEHHbIE MOHHBIE ypaBHEHUs peakuuil. CBONCTBA KHCJIOT, OCHOBAaHUM M COJIEH B CBETE
IpEJCTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanui. KadecTBeHHbIE peakIUud Ha HOHBL
[TonsiTHE O TUAPOIU3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAIUIMYECKUX PEHIETOK HEOPraHMYECKHUX BEIIECTB —
METaUIOB W HeMeTauioB (rpadura W anaMmasa), CIOXKHBIX BEHIECTB (XJOpUAa HATpPHS),
UCCJIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XHMMHYECKOM peakuuu OT BO3AECUCTBHUS PpPa3IMYHBIX
(akTOpOB, MCCIEIOBAaHHE 3JIEKTPOIIPOBOJHOCTH PACTBOPOB BEIIECTB, MPOLECCA TUCCOIHALNN
KHUCJIOT, IIejo4Yel M cojeil (BO3MOXKHO HCIIONb30BaHUE BHJIEO MAaTEpUajoB), MPOBEACHUE
OTIBITOB, WJLTIOCTPUPYIOMIMX MPHU3HAKH MPOTEKAHWs pPEaKIMi MOHHOro oOMeHa (oOpa3oBaHuUe
ocajka, BbIICNIEHHE Ta3a, oOpa3oBaHUE BOJBI), OIBITOB, WJUIIOCTPUPYIOMUX TPUMEPHI
OKHUCJIUTEITbHO-BOCCTAHOBUTENBHBIX peakiuil (TOpeHHe, peakluu Pa3jIokKEHUS, COCIUHECHHS),
pacro3HaBaHMEe HEOPraHWYECKUX BEIIECTB C TMOMOIIbI0 Ka4eCTBEHHBIX pEakUWid Ha HOHBI,
pelIeHre YKCIIepUMEHTaIbHBIX 3aa4.

HemeTansbl 4 MX coeIUHEHUS

OO0masi xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTepHBIC
crenieHn okucieHus. CTpoeHne M (pU3MUECKHE CBONCTBA MPOCTHIX BEIIECTB — TaJOr€HOB.
XWMHYECKHE CBOKMCTBA Ha MpHUMeEpe XJopa (B3aUMOACHCTBHE C MeETaJJlaMH, HEMETaJlIaMH,
niesnioyamu).  Xijoposoaopoa. ConsiHas KHUCIOTa, XUMHUYECKHE CBOMCTBA, TOJyYEHHE,
npuMeHeHue. [IeicTBre Xj1opa U XJIOpOBOJOPOJa HAa OpraHu3M 4elloBeKa. BakHenue XJI1o0puasl
U UX HaXO0XICHHE B IPUPO/IE.

OO6mas xapakrtepucTuka djeMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHbIe CTerneHu okucieHus. CTpoeHHe U (PU3NYECKUE CBOWCTBA MPOCTBIX BEIIECTB —
KHCTIOPOJIa M Cepbl. AJUIOTPONHBIE MOIU(MUKAIIMKA KUCIOPOJA U CEpbl. XUMHUYECKUE CBOMCTBA
ceprl. CepoBomopoj, cTpoeHue, (U3MYECKHe M XUMHYECKHE CBOMCTBA. OKCHUIBI CEphl Kak
MPEJICTAaBUTENIN KUCIOTHBIX OKCUIOB. CepHasi KHCIOTa, (U3NYECKUE M XUMHUYECKHE CBOWCTBA
(oOme Kak TMpeICcTaBUTENs Kiacca KUCIOT M crneuupudeckue). XUMHYECKHE pEaKIHH,
Jeallde B OCHOBE MPOMBIIUICHHOTO CIoco0a TMOMy4eHHusi cepHOil KucioThl. [IpumeneHue
cepHoii kucioTbl. Coi CepHOI KUCIOTHI, KaUeCTBEHHAsI peakius Ha cyabdaT-uoH. Haxoxaenue
ceppl M €€ COoeAMHEHHH B Tmpupoae. XUMHUUYECKOE 3arps3HEHHE OKPYKAIOUIEH Cpebl
COCAMHEHUSIMHU Cepbl (KHCIOTHBIC JOKAM, 3arps3HEHHE BO3AyXa M BOJOEMOB), CIIOCOOBI €ro
Mpe0TBpAICHUSI.

OO6mas xapaktepucTuka 3JeMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHHSI aTOMOB,
XapaKTepHble CTENEHU OKUCIECHMs. A30T, paclpocTpaHeHHE B Mpupone, (QU3NYECKHE U
XUMHUYeCKHe cBoricTBa. KpyroBopoT a3zora B mpupojie. AMMUAK, ero GU3NIecKrue U XUMHUECKUE
CBOICTBa, MonydeHue u npuMeHeHue. Comu aMMOHUS, X (PU3HYECKHe U XUMUYECKIE CBOMCTBA,
npuMeHeHrne. KadecTBeHHas peakuusi Ha MOHBI aMMOHUS. A30THas KHUCIOTa, €€ IMOJIy4YeHHE,
bu3nveckue W XUMHYECKHE CBOicTBa (OOmMe Kak TPEICTAaBUTENS Kiacca KHCIOT |
cnenuduyeckue). Mcnonpb3oBaHWE HUTPATOB M COJIGH aMMOHHSI B KAadyeCTBE MHUHEPATbHBIX



yaoOpeHuii. XuMHUYECKOe 3arpsi3sHEHUE OKPYIKAIOMIEeH Cpeabl COSAMHEHUSIMU a30Ta (KHUCIOTHBIE
TOXKIM, 3arps3HEHHE BO3MyXa, MOYBBI U BOAOEMOB). Docdop, ammoTporHble MOIUDUKAIIH
doctopa, puznyeckne u xummuueckue cporicta. Oxcua ¢ocdopa (V) u gochopHas KucioTa,
bu3nYecKue W XUMHUYECKHE CBOWMCTBa, mojiydeHue. Mcmomb3oBanue ¢(ocharoB B KadecTBe
MUHEpaIbHBIX YA0OpEHUH.

OOmas xapakrepuctuka 31eMeHTOB [VA-rpynmnbsl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHBIC CTETICHU OKUCIICHHUS. YTJIEpPOJ, alTIOTPOIHBIE MOAU(DHUKAIINK, PACTIPOCTPAHCHHE B
npupoje, Gu3ndecKkue U XMMUIecKrue cBocTBa. Ancopoums. KpyroBopot yriepoaa B mpupoe.
Oxkcuppl yraepoaa, ux (pU3nYecKue U XMMUYECKHe CBOWCTBA, JEWCTBHUE Ha KMBBIE OPTaHU3MBI,
NOJyYeHHE U MPUMEHEHHE. DKOJIOTUYECKHEe MPOoOIeMbl, CBsI3aHHbIE ¢ OKcuaoM yriaepoaa (IV),
TUIIOTe3a II100aJbHOr0 MOTEIUICHUs KJIMMaTa, MapHUKOBBIN 3¢(dexr. YrompHas kucinora u eé
coiu, UX (U3MYEecKMe M XHUMHUYECKHE CBOMCTBa, MOydeHHEe U npumeHeHue. KadecTBeHHas
peakmusi Ha  KapOoHaT-woHBL.  Mcmonp3oBaHme  KapOOHATOB B OBITY, MEIUIMHE,
IPOMBIIIJICHHOCTH U CEJILCKOM XO3SHCTBE.

[TepBoHauabHBIE MOHSATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHUSX YIIepoia
(MeraH, JTaH, OSTWJEH, alETWICH, STaHOJ, IJHUIEPUH, YyKCycHas kuciuota). [Ipupoansie
WMCTOYHHMKHU YTJICBOJOPOJOB (yrojb, MPUPOIHBIN ra3, HedTh), MPOAYKTH HX MEpepadOTKH
(OeH3uH), UX poJIb B OBITY ¥ IPOMBIIUICHHOCTH. [IOHATHE 0 OMOJOTUYECKH BAXKHBIX BEIIECTBAX:
KUpax, Oenkax, yrieBoJax — W HMX pOJIM B KHU3HU 4YENOBEeKa. MarepuallbHOE €IUHCTBO
OpPraHMYECKUX M HEOPTaHMYECKUX COCTUHEHHI.

Kpemunii, ero ¢usmyeckne M XHMHUUYECKHE CBOWCTBA, TOJYYCHHE M TPUMEHEHHE.
Coenunaenuss kpemMHuss B npupone. OOmme mnpeacraBieHuss o0 okcune kpemuaus (IV) u
KpEeMHUEBOM KucioTe. CUITUKATHI, UX HCIIOJIB30BAHKUE B OBITY, B IPOMBIIIIICHHOCTU. BaxxHeiimme
CTPOUTENIbHBIE MaTepHallbl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eToH. I[IpoGmemsl
0€30MacHOr0 UCMOIb30BaHUS CTPOUTEIBHBIX MAaTEPHAIIOB B IOBCEITHEBHOM JKHU3HH.

Xumuueckuii IKcnepumenm:

U3yueHne o0pa3lloB HEOPraHMYECKUX BELIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEACHUE
KaYeCTBEHHBIX PEeaKIui Ha XJOPUA-WOHBI M HAOJIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OMBITHI,
oTpaxaromue (U3NUecKue U XUMUYECKHE CBOMCTBA TajOreHOB M MX COEIUWHEHUH (BO3MOXKHO
UCIIONIb30BaHNE BUACOMATEPUATIOB), O3HAKOMIIEHHWE C 00pa3laMu XJIOPUIOB (TaJIOTEHUIOB),
O3HaKOMJICHHE ¢ o0pa3uamMu cepbl U €€ COeIMHEHMSAMU (BO3MOXKHO HCIIOJIb30BaHHE
BHUJICOMATEPHAIIOB), HAONIOJCHWE TMporecca OOyriaWBaHHMS caxapa TOJI  JCHCTBHEM
KOHIICHTPUPOBAHHOW CEPHOU KHCJIOTHI, M3YUYECHUE XUMHUYECKUX CBOWCTB pa30aBICHHOW CEpPHOMU
KHUCIIOTHI, TIPOBEJICHUE KA4YeCTBEHHOUN peakiuu Ha cyib(paT-HOH W HaONIOJeHUEe TpH3HaKa e
NPOTEKaHUs, O3HAKOMJICHHE C (PU3UUYECKUMHU CBOWCTBAMM a30Ta, (ocdopa M HX COeAMHEHHM
(BO3MOKHO HCTIOJIb30BaHUE BUICOMATEPHATIOB), 0Opas3amMu a30THBIX B (GOCHOPHBIX YI0OpEHUIH,
MoJlyueHue, coOupaHue, pacro3HaBaHUE M H3Y4YEHHE CBONCTB aMMHaka, TIpPOBEICHUE
KaueCTBCHHBIX peakIuid Ha HWOH aMMOHUA U Qocdar-uoH W U3yYeHHE NPU3HAKOB HX
NPOTEKaHUs, B3aUMOJICHCTBHE KOHIIEHTPUPOBAHHOW A30THOM KHUCIOTHI ¢ MEAbIO (BO3MOKHO
HCIIOJIb30BaHNE BUJECOMATEPHATIOB), M3yUYEHUE MOJIENeH KPHUCTAUIMYECKUX PEHIETOK aiMasa,
rpaduta, ¢ymiepeHa, O3HAKOMIIEHHE C TPOIECCOM aACOpOIMU PAaCTBOPEHHBIX BEIIECTB
AKTUBHPOBAHHBIM YIJIEM U YCTPONCTBOM MPOTUBOTA3a, MOMyUeHUE, cCOOUpaHue, paclo3HaBaHUe
U U3YyYCHHE CBOWCTB YTJIEKHCIIOTO ra3a, MPOBEJICHHE KAaYeCTBEHHBIX PEaKIuii Ha KapOOHAT U
CHWJIMKAT-UOHbl U W3Y4YEHHE MPU3HAKOB MX IMPOTEKAHMS, O3HAKOMJICHHE C MPOAyKLIHEH
CHJIMKaTHOW MPOMBIIIJICHHOCTH, PEUIeHHE 3KCIepUMEHTAIbHBIX 3a/a4y No TeMe «BaxHeiimue
HEMETAIUIBI U X COCTUHEHUS.



MeTasibl M MX COeTMHEHHS

OO0masi xapakTepUCTHKAa XHUMHYECKUX DJIIEMEHTOB — METa/NIOB HAa OCHOBAaHUU WX
nosioxenus B [lepuonnueckon cucreme xumudeckux snemenTos 1. . Menneneesa u crpoeHus
aroMoB. CTpoeHue MeTaIoB. MeTalinueckas CBSI3b M METAJNIMYECKas KpHUCTaJUTMYecKast
peléTKa. DNEKTPOXUMUYECKUN ps HaNpsoKeHW MeTtauioB. Dusznueckne M XUMHUYECKHE
cBoiicTBa MeTaiioB. OOmue crocoObl MOMy4YeHHs] MeTaIIoB. [IoHATHE O KOPPO3HH METAJlIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CriaBsl (CTaib, YyTr'yH, JIOPATIOMUHHANA, OpOH3a) U
WX TIPUMEHEHHUE B OBITY ¥ IPOMBIIIICHHOCTH.

[llenounbie MeTawibl: ooxkeHue B [lepuoanueckoit cucTeMe XMMUYECKUX 31eMEHTOB /1.
N. MenneneeBa, CTpOCHUE UX aTOMOB, HaXOXIEHHE B npupoje. PU3NUECKUEe U XUMHUYECKHE
CBOMCTBa (Ha mpuMmepe HaTpust U Kayust). OKCUIbI M THAPOKCUJIBI HATpHS U Kanus. [Ipumenenue
IIEJIOYHBIX METAIIOB U UX COCTUHCHHI.

[[lenoyHo3emMenbHBIE METAUIBI MarHuii W KajblUi: mosiokeHne B Ilepuoanueckoit
cucreme xumuueckux anemeHToB [[. M. MeHpeneeBa, CTpo€HHME HMX aTOMOB, HAXOXIEHUE B
npupozae. PU3nyecKkue U XMMHYECKUE CBOWCTBA MarHus M Kajblusa. BaxkHenme coenruHEHUs
KaJIbIHs (OKCHI, THAPOKCHU/I, COJHN). JKECTKOCTH BOABI U CITOCOOBI €€ YCTpaHEHUSI.

AnmoMuHui: nonoxkeHue B llepumomgmueckoil cucrteme Xumuyeckux snemeHTtoB [l U.
MengeneeBa, CTpOEHHE aTOMa, HAXO0XKAEHUE B Npupoae. PU3NYECKUE U XUMUYECKHE CBOKMCTBA
amroMuHUS. AMQOTEpHBIE CBOWCTBA OKCUIA U THIPOKCH/Ia ATFOMUHUSL.

Kenezo: mnonoxenue B Ilepumomnueckoir cucrteMe xumuyeckux osiementoB [l M.
MeHnneneeBa, CTpOEHHUE aTOMa, HaxXOXJACHUE B Tpupojae. OPu3nNdecKue 1 XMMHYECKHUE CBOMCTBA
xkene3a. Okcupnwl, Tuapokcunbl u comu skene3a (II) m xenesa (III), mx cocraB, cBoiicTBa U
MOJIyYeHHE.

Xumuueckuil Ixkcnepumenm:

O03HAKOMJICHHE C 00pa3llaMd METaUIOB M CIUIABOB, HMX (PU3WUYECKHMMH CBONCTBaMH,
U3YYCHHE PE3YJIbTaTOB KOPPO3UU METAIIOB (BO3MOXKHO HWCIIOIB30BaHHE BHUAEOMATEPUATIOB),
0CcOOEHHOCTEH B3aMMOJICHCTBHS OKCUAA KANbLUS U HATPUS C BOJOU (BO3MOYKHO HMCIIOJIb30BaHHE
BHJICOMATEPHAIIOB), KCCJICIOBAHUE CBONCTB >KECTKOW BOJBI, IMpOIlECCAa TOPEHHS >Kele3a B
KHCIIOpoJie  (BO3MOXXHO  HWCITOJIb30BAaHWE  BUJIEOMATEPHAIIOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX pEaKlMil Ha MOHBI: MarHus, KajublUs, aJIIOMUHUS, LKUHKA, xene3a (II) u xenesa
(IIT), memgu (II), HaGMrOIEeHNE W OMKCAHKUE MPOIIECCOB OKpPANIMBAHUS TUIAMEHH MOHAMH HATpUS,
KaJIisg ¥ KaJbIHs (BO3MOXKHO HCIIOIB30BaHHUE BUICOMATEPUATIOB), UCCIeAOBaHNE aM(OTEpHBIX
CBOWCTB T'HJIPOKCHA ATFOMUHUS U THAPOKCU]IA IIMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 10
TeMe «Bakaenime MeTalluIbl U UX COSTUHEHUS.

XuMus M OKpYyKawLias cpeaa

BemecTBa m Matepuansl B MOBCEIHEBHOM KU3HU 4YEJIOBEKA. be3omacHoe MCIoJIb30BaHUE
BEIIECTB M XHWMHUUYECKHX peaknuii B ObiTy. IlepBas moMomp NpH XUMHYECKHX OXKOTax M
OTPABJICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKPYKAIOIIeH cpebl (TpeeNibHas JOMyCTUMas KOHIICHTPAITUs
BemecTs, ganee — [1J1K). Ponb xuMun B permeHun 3KOJIOTHISCKUX TTPOOIIEM.

Xumuueckuit Ikcnepumenm:

U3y4eHHe 00pa3IoB MAaTEPUAIOB (CTEKIIO, CIIJIaBbI METAJLIOB, TOJIMMEPHBIC MAaTEPUATIBI).

Mescnpeomemnuie ceasu

Peanu3zanusi MeXNpeIMETHBIX CBA3EH MPU U3YYEHUU XMMHUHM B 9 Kilacce OCYIIECTBISETCS
4yepe3 HCIOJIb30BAaHWE KakK OOIMX EeCTECTBEHHO-HAYYHBIX TMIOHATHWA, TaK U TIOHSTHH,
SIBJISTFOLLIMXCSL CHCTEMHBIMU JJI OTACJIbHBIX MPEIMETOB €CTECTBEHHO--HAYUYHOI'O LIUKJIA.



OOme ecTecTBEHHO-HAYYHBIC IOHITHSA: HAYYHBIH (aKT, THIIOTE3a, 3aKOH, TEOPHS,
aHanmu3,  CHHTE3,  Kiaccu(ukauus,  MEepUOJMYHOCTh,  HaONIONEHHE,  SKCIEPUMEHT,
MOJIEIMPOBaHKE, U3MEPEHUE, MOJICIIb, SIBICHUE, TAPHUKOBBINA Y3PPEKT, TEXHOJIOTHSI, MATEPHAIIBL.

Odwusmuka: Martepus, aroM, OSJCKTPOH, TPOTOH, HEWTPOH, HWOH, HYKJIHI, H30TOIIbI,
pPaZIMOaKTHBHOCTh, MOJIEKYJA, JJICKTPHUECKUH 3apsiji, TMPOBOJHUKH, IOIYINPOBOJIHUKH,
TUBJICKTPUKH, (POTORIIEMEHT, BEIIECTBO, TENO, 00BbEM, arperaTHOe COCTOSIHHWE BEIIECTBa, Tas,
pacTBOp, pacTBOPUMOCTb, KPUCTAJUIMUECKass pemETKa, CIUIaBbl, (PU3MYECKUE BEIHMYUHBI,
€IMHUIIBI U3MEPEHUS, KOCMHUYECKOE TIPOCTPAHCTBO, TUTAHETHI, 3BE3/1b1, COTHIIE.

buonorus: ¢orocunTes, npixanue, Omocdepa, SKOCHCTEMA, MHHEPAIbHBIE YI00pEHUs,
MHUKPO3JIEMEHTBI, MAaKPOAJIEMEHTHI, TUTATEIbHbIEC BEIIECTBA.

l'eorpadust: armocdepa, ruapochepa, MUHEpaNbl, TOPHBIE MOPOJBI, IOJIE3HBIE
HCKOIIaeMbIe, TOTUTUBO, BOJIHBIC PECYPCHI.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 11O
XUMHHU HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE pE3yJbTaThl OCBOEHHS MPOTrpaMMbl OCHOBHOTO o0OmHIero oOpa3oBaHUs
JIOCTUTAIOTCS B X0/1e 00Y4YEeHHs] XUMUU B €IMHCTBE Y4eOHOM U BOCIIUTATEIbHOM 1€ATEIHbHOCTH B
COOTBETCTBUHU C TPAAUIIMOHHBIMUA pOCCHﬁCKHMH COIMMOKYJIbTYPHBIMHA n AYXOBHO-
HPAaBCTBCHHLIMU ILCHHOCTAMU, MMPUHATHIMU B OGH.IGCTBC npaBujiaMu U HOpMaMHU MOBCACHUSA U
CIOCOOCTBYIOT MpOLIECCaM CAMOIMO3HAHUS, CAMOPA3BUTHUS U COLUAIN3AIIMH 00YYarOIIUXCS.

JIn4HOCTHBIE pPE3yJbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJICTBOBATHCA
CHUCTEMOM MO3UTHUBHBIX OEHHOCTHBIX OpI/IeHTaI_[I/Iﬁ U paCHIMPCHUC OIIbITa ACATCIBHOCTU Ha eé
OCHOBC, B TOM YHCJIC B HaCTH.

1) mnaTpMoOTHYeCKOro BOCIIUTAHUSA:

[EHHOCTHOTO OTHOIIEHHSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UICTOPHUECKOMY M HAyYHOMY
HaCJICIU, INTOHMMAaHHA 3HAUYCHHA XUMHYECKOUI HAayKH B JXWU3HHU COBPCMCHHOI'O OGH.[CCTBa,
CIOCOOHOCTH BIIAJIETh JIOCTOBEPHOW MH(OpPMALUEH O MepeqoBhIX JOCTHKCHHUSIX M OTKPBITHUSAX
MHUPOBON M OTEUECTBEHHOW XHWMHH, 3aMHTEPECOBAHHOCTH B HAyUYHBIX 3HAHUSX 00 ycTpolcTBe
MHpa ¥ O0IIECTBA;

2) rpa:kIaHCKOr0 BOCIIUTAHUSA:

MNpEACTAaBJIICHHUA O COLNUAIBHBIX HOpPMaxX W IIpaBUIAX MCKIIMYHOCTHBIX OTHOIIIEHUH B
KOJUJIEKTHBE, KOMMYHHKaTHUBHOM KOMIIETEHTHOCTH B 00IIECTBEHHO TIOJIE3HOH,
y4eOHO-UCCIIEeI0BATeNIbCKOM, TBOPUECKONM U JAPYTrUX BUJAX JAEATEIbHOCTH, TOTOBHOCTH K
pa3H006pa3H0171 COBMECTHOU ACATCIIbHOCTU MTPH BBIITOJIHCHUHN y‘ICGHBIX, IIO3HaBaTCJIbHBIX 3aaa4,
BBITIOJITHCHUHU XUMHWYCCKUX OKCIICPUMCHTOB, CO3JaHUHN y‘-IG6HBIX IMPOCKTOB, CTPCMIICHHUA K
B3aMMOIMOHMMAHHUIO M B3aUMOIIOMOILM B Ipoliecce 3TON yuyeOHOH AesTeNbHOCTH, TOTOBHOCTU
OLICHMBAaTh CBOE IIOBEIEHHWE U TOCTYNKH CBOMX TOBApHUIIEH C MO3UIUU HPABCTBEHHBIX U
IIPaBOBBIX HOPM C Y4ETOM OCO3HAHMS MOCIIEACTBUN ITOCTYIIKOB;

3) HEHHOCTH HAYYHOTI'0 MO3HAHMS:

MHUPOBO33PEHUYECKHE  MPEJICTaBICHUS O  BEIIECTBE U  XHUMHUYECKOM  peakiuw,
COOTBETCTBYIOIIME COBPEMEHHOMY YpPOBHIO Pa3BUTHS HAayKd U COCTABIISIIOIIME OCHOBY IS
NOHMMAaHMUS  CYIIHOCTM HAay4yHOW KapTHUHBI MHpPA, MPEACTaBICHHS 00  OCHOBHBIX



3aKOHOMEPHOCTSX Pa3BUTHs IIPUPOJBI, B3aMMOCBA3SX YEJIOBEKa ¢ MPUPOJHOU CPENOW, O pOJU
XMMHH B IO3HAHNUHU ITHX 3aKOHOMEPHOCTEN;

[IO3HABATEIIbHBIE MOTHUBBI, HAIIPaBJICHHBIE HA IIOJy4EHHME HOBBIX 3HAaHUN IO XUMUH,
HEoOXoIuMBble Ul OOBSACHEHHs HaOJII0JaeMbIX IIPOLECCOB U SBJICHUMN, II03HABATEIIbHOM,
MH(POPMALIMOHHOM M YNTATENbCKON KyJIbTYphl, B TOM YHCJIE HAaBBIKOB CAMOCTOSITEIIbHON PaOOTHI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOH JMUTEpaTypod, JOCTYIMHBIMH TEXHHYECKUMHU CPEICTBAMU
UH(POPMALIMOHHBIX TEXHOJIOTHA;

UHTEepec K OOy4YeHHMIO M IO3HAHUIO, JI0003HATEIbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHMIO, TPOCKTHON M HCCIEN0BATEIbCKON AEATEIBHOCTH, K OCO3HAaHHOMY BBIOOPY
HaIMpaBJICHHOCTH U YPOBHs 00y4eHUS B abHEHIIIEM;

4) popmMupoBaHHSA KYJIbTYPBbI 310POBbS:

OCO3HAaHHME LEHHOCTU >KM3HH, OTBETCTBEHHOIO OTHOLICHHMS K CBOEMY 3J0POBBIO,
YCTAaHOBKM Ha 3[0pPOBbIM 00pa3 JKW3HU, OCO3HAHME IOCIEACTBUH W HENPUATHE BPEIHBIX
NpUBbIUEK (yHOTpeOJIEHUS aJKOToJsl, HAPKOTHKOB, KypEHHs), HEOOXOAMMOCTH COOJIIOJCHUS
npaBui 0€30HacHOCTH MpHU OOpaIleHMH C XUMHUYECKUMH BEIIECTBAMU B OBITY M pealbHOU
KU3HU;

5) TpyaoBoro BocnuTaHus:

UHTEpEC K MPAKTUYECKOMY M3YUYECHHUIO MPodeccuil u Tpyia pa3IuyHOro pojia, yBaKEHHE K
TpyLy W pe3yjbTaTaM TpPYAOBOM JAEATEIBHOCTH, B TOM 4YHCIE Ha OCHOBE IIPUMEHEHUs
IOPEIMETHBIX 3HAaHUM 10 XWMHUHM, OCO3HAHHBIH BHIOOp WHAMBHUIYaIbHOH TPACKTOPHU
IPOJOJDKEHU 00pa30BaHUSl C Y4ETOM JIMYHOCTHBIX HMHTEPECOB U CIIOCOOHOCTH K XUMHH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, YCHEIHONW MPOo(heCCHOHAIBLHONW NESITEIbHOCTH H
pa3BUTHS HEOOXOAMMBIX YMEHHI, TOTOBHOCTb a/IalITUPOBAThCS B IPOPEeCcCHOHATIBHOI cpere;

6) IKOJI0OrM4eCcKOro BOCIIMTAHUSA:

9KOJIOTUYECKHU 11e51eCO00pa3HOe OTHOIIEHUE K MPUPOJE KaK UCTOYHMKY >KU3HU Ha 3eMiie,
OCHOBe €€ CyIIeCTBOBaHMs, MMOHUMAaHHE LIEHHOCTH 3J0pPOBOro M 0E30IacHOT0 00pasa KHU3HH,
OTBETCTBEHHOE OTHOLICHHE K COOCTBEHHOMY (PHU3MUECKOMY M TICUXHUYECKOMY 37I0POBBIO,
OCO3HAHUWE IIEHHOCTU COOJIIO/ICHUS TTPaBUJI O€30MaCHOTO MOBEICHUSI TIPH paboTe C BEIECTBAMH,
a TAKKE B CUTYALMsX, YTPOXKAIOIINX 3J0POBBIO U JKU3HHU JIIOJCH;

CIOCOOHOCTH TPUMEHSTHh 3HAHMA, IMOJydyaeMble NPU H3YYEHUH XHUMUH, IUISl PELICHUs
3a/1a4, CBA3aHHBIX C OKPYKAIOLIEH IPUPOJAHON CPEION, U1 ITOBBILICHNS YPOBHS 3KOJIOIMYECKOM
KYJIBTYpBl, OCO3HaHMs INI00ATBHOIO XapaKTepa dKOJIOTMYECKHX MPoOIeM U MyTed UX pelieHHs
IIOCPEACTBOM METOJIOB XMMMHM, SKOJIOTMYECKOIO MBIIUICHHS, YMEHUS PYKOBOACTBOBAaThCS UM B
[IO3HABATEJILHON, KOMMYHUKAaTUBHON U COLUAIIBHON IIPAKTHUKE.

METAINPEIMETHBIE PE3YJIbTATBI

B cocraBe MeranpenMeTHBIX pPe3yJbTAaTOB BBIAEISIOT 3HAYMMbIE Ui (OPMHPOBAHUSA
MHUPOBO33PEHUS OOLIEHAYYHbIE MOHATHUS (3aKOH, TEOpHs, MPUHIMI, runoresa, (Gakr, cucrema,
IpoIiecc, KCIEPUMEHT U JIPYTroe.), KOTOPbIe MCIONIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
IpeaMeTax U MO3BOJISIOT HA OCHOBE 3HAHHMN U3 3THX MPEAMETOB (OPMHUPOBATH NPEACTABICHUE O
LIEJIOCTHOM Hay4YHOH KapTHHE MHpa, U YHUBEpCalbHble yuyeOHble AEWCTBUS (IIO3HABATENbHBIE,
KOMMYHHUKATHBHBIE, PEryJIATUBHBIE), KOTOpble 00OecneunBaroT (OPMHPOBAHHWE T'OTOBHOCTU K
CaMOCTOSITENIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO yUYeOHOM eI TeIbHOCTH.

ITo3HaBaTebHBIC YHHBePCAJIbHbIE YUeOHbIE NelCTBUS

Ba3zoBrble JJornueckue aeiicTBHA:

YMEHMS HCIOJB30BaTh MPHUEMBI JIOTUYECKOTO MBINUICHUS IIPU OCBOCHHH 3HAHWM:
pacKpbIBaTh CMBICT XHUMHMYECKMX TMOHATHH (BBIACNATH MX XapaKTEepHble IMPU3HAKH,



YCTaHABIMBATh B3aMMOCBSI3b C JAPYTUMHU MOHSITUSAMMU), UCIIOIb30BaTh MOHATUSA ISl OOBSICHEHUS
OTIIENBbHBIX (DAKTOB W SIBICHUI, BHIOMpATh OCHOBAaHUS W KPUTEPUH JUIS KIACCU(PUKAUN
XUMHUYECKHUX BEIIECTB M XMMHUYECKHUX PEaKIUi, YCTAaHABIUBATh MPUYNHHO-CIICJICTBEHHBIC CBSI3U
MEXly 00BEKTaMHU U3YUEHHUS, CTPOUTH JIOTHUECKHUE PacCy X AeHUs (MHIYKTUBHbBIC, 1eTyKTUBHBIE,
10 aHAJIOTHH), eNIaTh BBIBOJBI U 3aKIIIOUEHUS;

YMEHHE MPUMEHATh B MpOIecce MO3HAHUS MOHATHUS (MPEAMETHBIE U METalpeIMETHBIC),
CUMBOJIMYECKUE (3HAKOBBIC) MOJENH, HCIOJb3yeMble B XUMHH, MPeoOpa3OBBIBATH MIUPOKO
IPUMEHSIEMbIE B XUMHUU MOJIEbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
xumuueckass ¢GopMysa UM ypaBHEHHE XUMHYECKOW peakuud — TpU pelieHuu ydeOHo-
MO3HABATENBHBIX 33/a4, C YYETOM OTHX MOJEIBHBIX TPEJICTABICHUA BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH U3Y4aeMbIX OOBEKTOB — XUMHYECKHX BEIIECTB U
XUMHYECKHX PEaKIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBSI3U U
MPOTUBOPEUHS B U3yUaeMbIX MPOIECCcaX U SIBICHUSIX.

ba3zoBble ucciieoBare/ibCKue 1eCTBUA:

YMEHHE HUCIOJB30BaTh MOCTABJICHHBIE BOMPOCHI B Ka4eCTBE MHCTPYMEHTA IO3HAHUSA, a
TakkKe B KayecTBE OCHOBBI Uid (OPMUPOBAHUSA THUIIOTE3bl MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYXICHHIA;

NpPUOOPETEHUE OMbITa TO IJIAHUPOBAHUIO, OPTaHHW3AIMM U TPOBEICHUIO YYEHUYECKUX
OKCIIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJIOM MPOIlecca, CAMOCTOSATEIHHO MPOTHO3UPOBATH €r0
pe3ynbrar, GopmynupoBaTh 00OOIIEHUS W BBIBOJBI MO pe3yjbTaTaM IPOBEIEHHOTO OIbITA,
MCCJIEIOBAHMSI, COCTABIISATh OTUET O MPOJIeNIaHHOM paboTe.

Paborta ¢ nnopmanmeii:

yYMEHHE BBIOUPATh, aHATU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIIHIO PA3TUYHBIX BUJIOB
1 (GOpM IPECTABICHUS, MTOJIy4aeMyI0 U3 Pa3HbIX UICTOYHUKOB (Hay4YHO-TIOMYJIIpHAas INTEpaTypa
XUMHYECKOTO COJIEp)KaHMsI, CIIpaBOYHBIE MOCOOMs, pecypchl HWHTepHeTa), KpPUTHUYECKU
OIICHUBATh MPOTUBOPEUUBYIO M HEIOCTOBEPHYIO HH(OpMAIIHIO;

YMEHHE PUMEHSATh Pa3IMYHbIE METOJIBI M 3alPOCHI TIPH TOUCKe U 0TOOpe MHOpMAIH 1
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JIJISl BBIMOJHEHUS YU€OHBIX U MO3HABATEIbHBIX 3a7a4
OTpENIeIEHHOTO THUIIA, TPUOOPETEHHE OIbITa B OOJACTH HCIOIB30BaHHS WH(OPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJOTHH, OBIaJIECHUE KYJIbTYPO aKTUBHOTO HCIIOJIb30BAHMS PA3IMUHBIX
MOWCKOBBIX CHCTEM, CaMOCTOSATEIHHO BBIOUPATH ONTUMATBHYIO (OpPMY TPEIACTaBICHUS
uH(pOpMallil U WJUTIOCTPUPOBATH peIIaeMble 3a/aydl HECJIOXKHBIMU CXEMaMH, JHharpaMMaMi,
npyruMu (popmamu rpa@uKku U UX KOMOUHAITUSIMH,

YMEHHE HCTOJb30BaTh W aHAJIM3UPOBATh B MpOIECCe YUeOHOW M HCCIEI0BATEIHCKOM
JESTEIILHOCTH HH(POPMAIIUIO O BIUSHUU MTPOMBINIJICHHOCTH, CEITbCKOTO X03sICTBAa M TPaHCTIOPTa
Ha COCTOSIHME OKPY>KaroIllel MPUPOTHON CPEIBI.

KomMMyHMKaTHUBHBIE YHUBEPCAJbHbIE Y4eOHbIE 1eHCTBUSA:

yMEHHUS 3a/laBaTh BOIPOCHl (B XOJ€ JAuaiora W (WIM) JHUCKYCCHHM) MO CYIIECTBY
oOcyxgaeMoli TeMmbl, (OPMYIHPOBATH CBOM IMPEAJIOKEHUS OTHOCUTENHHO BBITOIHEHUS
MPEI0KEHHOM 3a/1auu;

YMEHHUSI PECTABIIATD MOJyYE€HHbIE PE3yJIbTaThl TI03HABATEIHLHON JESATEIbHOCTH B YCTHBIX
U THUCHMEHHBIX TEKCTax; JAeNaTh NPE3CHTALUI0 PE3YJIbTaTOB BBIMOTHEHHUS XUMHUYECKOTO
JKCIIepUMeHTa (Ja00opaTOPHOTO OmbITa, J1a0OpPaTOpHOM pPabOTHI MO HMCCIEIOBAaHHUIO CBOMCTB
BEIIECTB, y4eOHOTO MTPOCKTA);

yYMEHHSI y4eOHOr0 COTPYIHHUYECTBA CO CBEPCTHHKAMHU B COBMECTHOM IMO3HABATEIbHOU U
HCCJICIOBATEIILCKON NIEeATEeIHbHOCTH TPU PEUICHUH BO3HHUKAIOMIMX MpoOJieM Ha OCHOBE yuéTa



O0IIMX HWHTEPECOB M COIIACOBAHMS TMMO3UIMK (0OCYXKIeHHs, OOMEH MHEHUSIMH, «MO3TOBBIC
LITYPMBI», KOOPAUHALIMSL COBMECTHBIX ACUCTBUI, ONPEAEICHUE KPUTEPUEB 10 OLICHKE KauyecTBa
BBITIOJIHEHHOM paboTHI U JpyTHE).

PeryasiTuBHble yHHBepcaibHble yUeOHbIE 1eliCTBUS:

YMEHHE CAMOCTOATEIBHO ONMPENENSITh LeNU AesITebHOCTH, JIaHUPOBaTh, OCYIIECTBISATD,
KOHTPOJIMPOBAaTh M TPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JESTEIbHOCTh, BBIOMPAThH
HanOonee dS(QeKkTuBHBIE CIOCOOBI pelieHHs Y4eOHBIX M IO03HABaTEIbHBIX  3a/ad,
CaMOCTOSITENIbHO COCTABJISITh WM KOPPEKTUPOBATh MPEAJIOKEHHBIM alroOpuT™M IEHCTBUN MpuU
BBIMIOJTHEHUH 3aJaHUil ¢ y4E€TOM IMOJIy4eHHMs] HOBBIX 3HaHMM 00 H3y4yaeMbIX OOBEKTax —
BELIECTBAX U PEAKIUAX, OLICHUBATh COOTBETCTBUE MOJIyYEHHOI'O pe3yJIbTaTa 3asBICHHON LENH,
YMEHHE HUCII0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraeMbI€ B YCIOBUU 3aJIaHUM.

MNPEAMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMeTHBIX pe3yJbTAaTOB IO OCBOCHHUIO OO0S3aTEIBHOTO COACpKaHMUS,
YCTAHOBJICHHOTO JaHHOH (exepanbHON pabouell mporpamMMoM, BBIICISIOT: OCBOCHHBIC
0o0yyaromMMHUCsT HayyHbIE 3HAHWS, YMEHHS M CHOCOOBI JCHCTBHM, crenupudeckue is
npeaMeTHo o0nacTu «XHUMHS», BBl ACSITENBHOCTH MO MOJYyYEHUIO HOBOTO 3HAHUS, €ro
MHTEPIIpETANU, TPEOOPa30BaHUIO U MPUMEHEHHUIO B PA3IMUHbIX YU€OHBIX U HOBBIX CUTYaIUsX.

K konmy oOydenus B 8 kiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM ypOBHE JOJKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOLINXCS YMEHHIA:

® pacKpbIBaTh CMBICI OCHOBHBIX XMMHMYECKUX MOHATHI: aTOM, MOJEKYJa, XUMUYECKHUIT
AJIEMEHT, NPOCTOE BEIIECTBO, CIIOXHOE BEIIECTBO, CMeECh (OAHOpPOAHAs U
HEOJIHOPO/IHAs), BAJICHTHOCTb, OTHOCUTENbHAs aTOMHas M MOJEKyJsipHas Mmacca,
KOJIMYECTBO BEIIECTBA, MOJb, MOJSpHas Macca, MaccoBas JOJs XUMHYECKOIo
3JIEMEHTAa B COCIMHEHHM, MOJISIPHBIM O00BEM, OKCUI, KHCIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPHLIATEILHOCTh, CTENIEHb OKUCIICHUS, XUMHUYECKas peakius, Kiaccudukanus
peaKkuuii: peakliui COeAMHEHUS, PEaKLUK Pas3NIoKEeHUs, PEaKluy 3aMEellEeHUs, PeaKIu
0o0MeHa, 2K30- U YHJIOTEPMHUYECCKHE PEAKIINH, TEIIIOBOM 2P (HEKT peakiuu, sapo aToma,
AIIEKTPOHHBIN CJIOW aTroma, aTOMHas OpOHTal b, PaguyC aroma, XUMUYeCKas CBS3b,
NOJIIpHAasl M HEIOJIApHAas KOBAJIECHTHAs CBSA3b, MOHHAs CBSI3b, MOH, KAaTMOH, AHUOH,
pacTBop, MaccoBas A0 BellecTBa (IPOLEHTHAs! KOHLIEHTpAaIHsl) B pacTBOPE;

® WUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XHMHUYECKHX MOHATHH W TPUMEHATH ITH
MOHSTHS IPH OMUCAHUH BEIIECTB U X IPEBPAIICHHUI;

® UCMOJb30BATh XWMHUYECKYI0 CHMBOJIMKY [UIS COCTaBJICHUS (OpMyN BEIIECTB U
YpaBHEHUN XUMHUUYECKUX PEAKIUN;

e OMNpeneNsATh BaJCHTHOCTh aTOMOB 3J€MEHTOB B OHMHAPHBIX COCAMHEHUSX, CTEICHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIWHEHUSX, MPUHAAJIE)KHOCTh BEIIECTB K
OTIpeNIeIEHHOMY KJIACCy COEIMHEHMH 1o ¢opMysiaM, BHJ XUMHUYECKOW CBSI3U
(KOBaJICHTHAsl U MOHHAs) B HEOPTaHMUECKUX COCTMHCHUSX;

e packpbiBaTh cMbIch [lepronnueckoro 3akona JI. 1. MenneneeBa: 1eMOHCTPUPOBATh
NOHMMAHHUE TEPUOJUYECKON 3aBUCUMOCTU CBOMCTB XHMUYECKUX 3JIEMEHTOB OT HX
nonoxkeHus B Ilepuonuueckoil cucreMe, 3aKOHOB COXPAHEHMSI MAacChl BEIIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHa ABOTaJipo;

e ONUCHIBaTh M XapakTepus3oBaTh Tabmuunyio ¢opmy Ilepuoanueckoir cucTeMbl
XMUMHUYECKHX DJIEMEHTOB: pa3jinyaTh IMOHATUS «IJaBHas moArpynmna (A-rpynma)» u
«mmobounass moxrpynmna (b-rpynma)», manble U OoJdbIIME TEPUOIBI, COOTHOCHTH
o0o3HavyeHusi, KOTopele UMeroTcsi B Tabnuue «lleprnoguueckas cucremMa XUMHUYECKUX



sneMmeHToB J[. 1. MenzaeneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB
XUMHUYECKHX DJJIEMEHTOB (COCTaB MW 3apsii sapa, OOIIee YHCIO JJICKTPOHOB H
pacnpeneseHrne uX Mo 3JIEKTPOHHBIM CIIOSIM);

KJIaCCU(UIIUPOBATh XMMUUYECKHE AJIEMEHThI, HEOPTaHUYECKHE BEIleCTBA, XUMHUECKHE
peakuuu (MO YUCIYy U COCTaBY YYacCTBYIOIIMX B PEAKIUU BEIIECTB, MO TEIJIOBOMY
s dexry);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME XWMHUYECKHE CBOMCTBA BEIIECTB PA3TUYHBIX
KJIaCCOB,  TOJTBEp)KJas  ONHWCAaHWE TMpPUMEpPaMH  MOJIEKYJSIPHBIX  ypaBHEHUH
COOTBETCTBYIOIIUX XUMUYECKUX PEAKITUH;

MPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHUCHMOCTH OT MX KAa4eCTBEHHOTO COCTaBa,
BO3MOXKHOCTH MPOTEKAHMSI XUMUYECKUX MTPEBPAIICHUH B PA3TUYHBIX YCIOBUSX;
BBIUHCIISTH OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEIIIECTB, MacCOBYIO
JIOJTIF0 XUMUYECKOTO AJIEMEHTA Mo (JOpMyIie COeTUHEHHS, MACCOBYIO JIOJIO BEIECTBA B
pacTBope, MPOBOJUTH PACUYETHI 0 YPABHEHUIO XUMHUECKOHN peakiny;

IMPUMEHSTh OCHOBHBIE ONEpPAllMU MBICIUTEIbHON NeATEeIbHOCTH — aHAJIU3 U CHUHTE3,
cpaBHEHHUE, 0000IICHHE, CUCTEMATU3AINIO, KIAcCH(DHUKAIINIO, BBISIBICHUE MPUYUHHO-
-CIICZICTBEHHBIX CBSI3€H — JJIl M3Y4YEHMsI CBOWCTB BELIECTB M XUMHUYECKUX PEaAKIIMH,
€CTeCTBCHHO-Hay4YHbIE =~ METOJbI  TO3HAHUS  —  HAOMIOJAeHWe,  M3MEpEeHHe,
MOJICJIUPOBAHUE, IKCIIEPUMEHT (PEeaJIbHbI U MBICIICHHBIN );

cleoBaTh IMpaBWJIaM TIOJb30BAaHUS XHMMHUYECKOW TOCyAOM U J1abopaTOpPHBIM
o0opysoBaHHEM, a TaKXe MpaBWIaM OOpaIleHUs C BEUIECTBAMH B COOTBETCTBUU C
MHCTPYKUHUSMHU MO BBIOJHEHHUIO JTA0OPATOPHBIX XUMUYECKUX OMBITOB MO MOTYyUYEHUIO
U coOupaHWI0 Ta3000pa3HBIX BEMIECTB (BOAOpOJa M KHCIOPOJa), MPUTOTOBIECHUIO
pPacTBOPOB € ONPEIEIEHHON MACCOBOM A0JIEH paCTBOPEHHOIO BELIECTBA, INIAHUPOBATH
U TIPOBOAMTH XUMHUYECKUE IKCIEPUMEHTHI 10 PACIIO3HABAHHUIO PACTBOPOB IIEIOYCH U
KHCJIOT C TIOMOIILI0 HHAUKATOPOB (JTakMyc, peHondTanernH, METUIOpaHK U IPYTHE).

K xoHmy oOyueHus B 9 kJiacce IpeIMETHBIE PE3yJbTaThl Ha 0a30BOM ypOBHE JOJDKHBI
oTpaXkaTbh CHOPMUPOBAHHOCTH Y OOYHAIOLINXCS YMEHHIA:

pPacKpbIBaTh CMBICT OCHOBHBIX XMMHYECKUX TMOHSTHIA: XMMHUYECKUU SJIEMEHT, aToM,
MOJIEKYJa, NOH, KATUOH, aHMOH, ITPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, BAICHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, CTENEHh OKUCICHUS, XUMHUYECKas PEaKIus, XUMHUYECKas
CBSI3b, TEIUIOBON (PEeKT peakiuu, MOJab, MOJSPHBIA 00BEM, pacTBOP, AIEKTPOJIHUTHI,
HERJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAss JTUCCOLMAIMs, peaklUWd HOHHOrO OOMeHa,
KaTajau3aTop, XUMHYECKOE paBHOBECHE, OOpaTUMble W HEOOpaTUMBIC pEaKIIHH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKIUU,  OKUCIHUTEIh,  BOCCTAHOBUTEIbD,
OKHUCJICHHE ¥ BOCCTAHOBJICHHE, aJIOTponus, amM(pOTepHOCTb, XHWMHYECKas CBS3b
(koBaJleHTHasl, HOHHAs, MeTalIM4yecKas), KpUCTAIIMYecKas pemérka, KOoppo3us
METAIIJIOB, CIUIABBI, CKOPOCTh XHUMHYECKOW pEakiuu, MpeNeabHO JOMyCcTUMAast
koHuentpanus [1JIK Bemectna;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMUMHUYECKUX MOHATUH M NPUMEHSTH 3TU
MOHSITHSI TIPU OMTMCAHUH BEIIECTB U MX MPEBPAIICHHIA;

UCIIOJIb30BAaTh XMMMYECKYI0 CHUMBOJIMKY JJIi COCTaBJCHHS (QOpMyJ BEIIECTB U
YpaBHEHUN XMMHUUYECKUX PEAKIUK;

ONpeeNiaTh BaJeHTHOCTh M CTENEHb OKUCICHHS XUMHUYECKHMX JJIEMEHTOB B
COCIMHEHUSAX PaA3IMYHOrO COCTaBa, MPUHAMIEKHOCTH BEUIECTB K OMNPEACIEHHOMY
KJIacCy COEeNMHEHUN Mo QopmyiiaMm, BUJ XUMHUYECKOW CBsI3U (KOBaJICHTHAs, MOHHAS,



METaJIJIMYecKasi) B HEOPraHWYEeCKUX COEAMHEHUSX, 3apsij HOHA IO XUMHUYECKOU
dopmyie, xapakrep cpelasl B BOAHBIX PAaCTBOpPaxX HEOPTaHWYECKHX COCIMHEHWMH, THUI
KPUCTAJUIMYECKON PEeIETKH KOHKPETHOTO BEILIECTBA;

packpeiBaTh cMmbich Ilepuoguueckoro 3akona J[. 1. MenaeneeBa u JeMOHCTPUPOBATH
€ro NMOHMMaHHE: ONHUCHIBATh M XapakTepu3oBaTh TabianuHyio popmy [lepuonnyeckoii
CUCTEMbl XMMHMUYECKHX OJJIEMEHTOB: pa3nyaTh MOHATUSA «rjaBHas mnoxarpynmna (A-
rpynmna)y u «mnobouHas mnoxarpynmna (b-rpynma)», Manble W OONbIINE TMEPHOMBI,
COOTHOCHTHb 0003HAUeHHs, KOTOphIE HUMEIOTCI B IEPHOAMYECKOW Tabiuie, ¢
YHUCIIOBBIMHU XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U
3apsj sapa, o01Iee YUCIO JIEKTPOHOB U paCHpeesIeHUe UX M0 JIEKTPOHHBIM CIIOSIM),
OOBSICHATH OOIIMEe 3aKOHOMEPHOCTH B M3MEHEHUH CBOWMCTB JJIEMEHTOB M HX
COEMHEHUI B IpeJieNax MalbIX MEPUOJOB U TJIABHBIX MOATPYNI C YYETOM CTPOEHUS
UX aTOMOB;

KJIaCCU(UIIUPOBATh XUMUYECKHE AJIEMEHThI, HEOPraHUYECKHE BEIleCTBA, XUMHUECKHE
peakuuu (MO YUCIYy U COCTaBY YYacCTBYIOIIMX B PEAKIUU BEIIECTB, M0 TEIJIOBOMY
3 dexTy, Mo U3MEHEHHUIO CTETICHEH OKUCIICHHUS XUMUUECKUX JIEMEHTOB);
XapakTepu3oBaTh (OMUCHIBATh) OOLIME M cHenH(HUUECKHe XUMHUYECKHE CBOMCTBa
MIPOCTHIX U CJIOKHBIX BEIIECTB, TOATBEPK/IAsl ONMCAHUE TPUMEPAMU MOJIEKYJISPHBIX U
VOHHBIX YPAaBHEHUH COOTBETCTBYIOINX XUMUYECKUX PEAKLUM;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTUUECKON TUCCOUUALMU KUCIIOT, IEIOYEH U COJIEH,
NIOJIHBIE U COKpAIIEHHBIC YPaBHEHUS peaKUUil MOHHOrO OOMEHA, YpaBHEHUS pEaKIuii,
NOATBEPXKJAIOLIUX CYLIECTBOBAHME TI€HETUYECKOM CBA3M MEXAY BEIIECTBaMU
Pa3JINYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHMCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN MOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajaHca ITUX peaKIuii;

IIPOrHO3MPOBATh CBOMCTBA BEILIECTB B 3aBUCHUMOCTH OT MX CTPOEHHS, BO3MOKHOCTH
MIPOTEKAHUsI XUMUYECKHUX IIPEBPAILECHUN B Pa3JIMYHBIX YCIOBHSIX;

BBIUNCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO Macchl BEILIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTA Mo (hOpMyJie COeTMHEHHS, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBoOpe, MPOBOJUTH PACUYETHI 10 YPABHEHUIO XUMHUECKON PEaKIINH;

coOuoaTh MpaBWJa TOJIb30BAaHUS XUMHUYECKOW TIOCYJIOM U J1abOpaTOpHBIM
00OpyIOBaHHEM, a TaKKe IpaBHjia OOpAIICHUS C BELIECTBAMH B COOTBETCTBHU C
UHCTPYKUHUSMHU MO BBIOJHEHHUIO JTa0OPATOPHBIX XUMUYECKUX OMBITOB MO MOJYyUYEHUIO
¥ cOOMPaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa U YTIEKUCIIOTO Ta3a);

IPOBOAMTH PEAKIMH, MOATBEPKAAIOIINE KaYECTBEHHBIN COCTaB Pa3jIMYHBIX BEILECTB!
pacro3HaBaTh OMBITHBIM TYTEM XJIOpUI-, OpomMua-, uoauia-, kapOoHat-, (ocdar-,
CWIHMKAT-, Cynb(ar-, THIPOKCHI-UOHBI, KATHOHBI aMMOHHS ¥ HOHBI H3YYCHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX pACTBOPaX HEOPraHMYECKHUX BEIIECTB;
IIPUMEHATh OCHOBHBIE ONEPALMH MBICIUTEIBHON AECATEIBHOCTH — AHAIN3 U CUHTE3,
cpaBHeHHE, O0O0OOIIEHHE, CHUCTEeMAaTU3AlMIO, BBIABICHUE NPUYMHHO-CIEICTBEHHBIX
CBA3€H — JUIsI M3Y4YEHUsS] CBOMCTB BEIIECTB M XUMHUYECKHUX PEAKIMi, €CTECTBEHHO-
Hay4yHble METOJbl T[O3HAaHUS — HaONIOJEeHUEe, W3MEPEHUEe, MOJEINPOBAHUE,
HKCIIEPUMEHT (peaslbHbI M MBICIICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoJyudecTBO yacos
Ne HaumeHoBaHue pa3iesioB U JyieKTpoHHBbIe (LM pOoBbIE)
KountpoabHbie IpakTHyeckune
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PecypChl
padoThI padoThI
Pa3nea 1. IleppoHavyanbHble XUMHUYECKHE NOHATHS
Xumust — BakHas 00J1acThb

11 €CTECTBO3HAHUS U 5 0 ) bubmuorexa [JOK

’ MPAKTUYECKOU S TETBHOCTH https://m.edsoo.ru/7f41837¢

yeJoBeKa

12 BerecrBa 1 xumMuueckue 15 1 0 Bbu6nuoreka [JOK

) peakuuu https://m.edsoo.ru/7f41837¢c

Hroro no pazneny 20

Pasznen 2. BaxkHeiiue npeacTaBuTe/Id HEOPraHU4eCKUX BellecTB
21 Bosnyx. Kucnopogn. Ilonsarue 6 0 0 bubmmoreka [JOK

' 00 oxcumax https://m.edsoo.ru/7f41837¢
)9 Bopopon.Ilonsitue o kucnorax 2 0 1 bu6mmoreka [IOK

’ U COJISIX https://m.edsoo.ru/7f41837¢
)3 Bopna. PactBopsr. [Tonsitue 06 5 1 1 Bbu6nuoreka [JOK

’ OCHOBAaHUAX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIaCcChl 1 1 1 bubmuorexa [JOK

' HEOPraHUYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837¢

Nroro no pazgeny 30

Paznen 3. llepnoanueckuii 3axkon u [lepuoguveckas cucrema xumuyeckux 3j1eMeHToB /. . MennesneeBa. CTpoeHne aToMOB.
XuMnueckas cBsizb. OKHCIANTETbHO-BOCCTAHOBUTEIbHbIE PeAKIIUT
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[lepronnueckuii 3aK0H U
11 [Tepunonnueckas cucrema 7 Bbu6nuoreka [JOK
' XAUMHUYECKHX 3JIeMeHTOoB []. 1. https://m.edsoo.ru/7f41837¢
Mengene-eBa. CTpoeHue aTroma
XuMudeckas CBS3b.
3.2 OKUCIHUTENBHO 8 bubmorexa [TOK
' https://m.edsoo.ru/7f41837¢
BOCCTaHOBUTENbHbBIE PEAKIINU
Bbu6nuoreka [JOK
nu 15
TOTO 1O pasieny https://m.edsoo.ru/7f41837¢
PeszepBHOE Bpems 3 bubmmorexa LIOK
p P https://m.edsoo.ru/7f41837¢
OBUIEE KOJIMYECTBO YACOB I10 68
[TPO'PAMME
9 KJIACC
KoanuectBo yacos DJIEKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM unppoBbIe
Ne /i P Konrpoabnbsie IIpakrTuueckue (ipp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI
pecypcsbl
Pa3znea 1. BemecTBo 1 XUMHYeCKHE peaKIUun
11 [ToBTOpeHue u yrimyOneHre 3HAaHHA 5 1 bubanorexa [HOK
' OCHOBHBIX pa3/IeJioB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 0 bubanorexka [HOK
’ peaxiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAs JUCCOLNALIHS. g 1 bubmmoreka [JOK

XUMHYECKHE peakllii B pacTBOpax

https://m.edsoo.ru/7f41a636
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https://m.edsoo.ru/7f41837c
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Hroro no pazneny

17

Pa3gen 2. HeMeTaJJIBI M X CO€IUHEHUS

OO01mast xapaKTeprucTUKa XUMUIECKUX

Bbu6nuoreka [JOK

2.1 4
anemeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mast xapakTepruCcTUKa XUMUIECKUX
2.2 3neMeHTOB VIA-rpynmel. Cepa u eé 6 bubmnorexa IOK
' Py - -eP https://m.edsoo.ru/7f41a636
COEIUHEHUSI
OO61as XxapakTepruCcTUKa XUMHUIECKUX
2.3 anemMeHToB VA-rpynmsl. A3ot, pochop u ux 7 bubmorexa HOK
) py ’ ’ p https://m.edsoo.ru/7f41a636
COEIMHEHUSI
OO6mas XxapakTepruCcTUKa XUMHUIECKUX
24 3neMeHToB IVA-Tpymmel. Yriepon u 8 bubmorexa LIOK
’ " 124 ’ poa https://m.edsoo.ru/7f41a636
KPEMHHI U UX COCTMHCHHUS
Hroro no pazneny 25
Pa3gen 3. MeTaJlJIbI M X COeTUHEHU S
. bubmuorexa [JOK
3.1 Obmpe cBoidcTEa METaLIOB 4 https://m.edsoo.ru/7f41a636
3.2 Bakuelime MeTauibl U UX COEIUHEHMUS 16 buGnnorexa LIOK
https://m.edsoo.ru/7f41a636
Nroro no pazgeny 20
Pa3znen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BermecTtBa 1 MaTepualinsl B )KU3HH YeJIOBEKa 3 bubmmorexa [IOK
) Hl p https://m.edsoo.ru/7f41a636
Nroro no pazgeny 3
PeszepBHOEe Bpemst 3 bubmmoreka [JOK



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

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 4 7
INOYPOYHOE IINTAHUPOBAHHUE
8 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Kontpoabusbie IIpakTHueckue bp
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
1 [Ipenmer xumuu. Poiap XuMu# B 5KU3HU | 0 0 bubmunoreka LIOK
yeJjoBeKa. Teja U BelnecTna https://m.edsoo.ru/ff0d210c
bubmunoreka LIOK
2 ITousTue o MeTOAaxX MO3HAHUS B XUMUU 1 0 0 hitps://m.edsoo.ru/f0d227c
[TpakTuyeckas padora Ne 1 «IIpaBuna paboTs
3 B 1Ta0OpaTOpUH U MPUEMBI OOpAIICHUS C 1 0 0 bubmorexa [IOK
patop p patll https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM 000PYIOBAHHEM
4 Yuctele BemecTBa 1 cMecH. CriocoObl | 0 0 bubnuoreka [JOK
paszaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[Tpaxtrueckas padota Ne 2 «Pa3nenenue
5 cMmeceil (Ha mpuMepe OYUCTKH MOBAPEHHON 1 0 0 Bubamorexa [IOK
PUMED p https://m.edsoo.ru/ff0d28c8
COJIN)»
but6mmoreka [IOK
6 A 1 0 0
TOMBILH MOJTICKYITbL https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHUE DJIEMEHTHI. 3HAKU (CUMBOJIBI) | 0 0 bubmuoreka [JOK
XAMUYECKHAX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8



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

8 [IpocTeie u cnoKHBIE BELIECTBA
p B https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YYEHUE bubmorexa OK
yip Y https://m.edsoo.ru/ff0d2d50
3aK0H MOCTOSTHCTBA COCTABa BEIIECCTB.
10 Xumuuaeckas opmysia. BareHTHOCTh aTOMOB bubmorexa OK
pMyJTa. https://m.edsoo.ru/ff0d2eae
XUMUYECKHUX DJIIEMEHTOB
1 OtHocuUTeNbHAs aTOMHAs Macca. bubmuoreka [IOK
OtHocuTeNnbHAs MOJIEKYJIApHAs Macca https://m.edsoo.ru/ff0d323¢
12 MaccoBasi 1011 XUMAYECKOTO 3JIEMEHTA B bubnuoreka [JOK
COCIUHECHUH https://m.edsoo.ru/ff0d350¢
13 KomnuectBo BemectBa. Monb. MossipHast bubnuoreka [JOK
macca https://m.edsoo.ru/ff0d5230
14 du3nyecKre U XUMUYECKHE SBICHUS. bubmoreka [{OK
XuMuYecKas peakius https://m.edsoo.ru/ff0d37fa
15 IIpu3Haku U yCiI0BUs IPOTEKAHUS bu6nuorexa LIOK
XUMHYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpPaHEHHSI MacChl BEIIECTB. bu6nuoreka [JOK
XUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
17 BrrunciieHus KoaudecTBa, MacChl BEIIECTBA MO bubmunoreka LIOK
YPaBHEHUAM XUMUYECKUX PEAKIIHI https://m.edsoo.ru/ff0d5708
Knaccudukamnus xuMudecKkux peakiui
18 (coe I/IHq;HI/ISI a3JI0KEHUS 3a1xlze eHUs Bubnmorexa [IOK
A P ’ - ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
19 sHnukIoneauct. O6o00meHne 1 bubmorexa OK
t AT Hf https://m.edsoo.ru/ff0d40c4
cHUcTeMaTHu3aIs 3HaHUN
20 Kontponbras padota Nel o teme «Bemecra but6mmoreka [IOK
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U XUMHUYCCKUC PCAKITUN>

https://m.edsoo.ru/ff0d4290

Bo3nyx — cMech razos. CocraB Bo3ayXxa.

but6mmoreka [IOK

21 K — .
UCJIOPOJ — BJIEMEHT U IIPOCTOE BEIIECTBO hitps://m.cdsoo.ru/fl0d448c
Os30H
duznyeckre 1 XUMHUUECKHE CBOIICTBA
22 KHCJIOpo/ia (peaKkIuyu OKUCIIEHUsI, TOPEHNE) bubmorexa OK
PO (pearit » TP ’ https://m.edsoo.ru/ff0d4614
ITonsartre 00 oxkcumax
CriocoObI TOTyYeHHUsT KUCIIOPO/ia B
23 J1a00PaTOPHUU U IIPOMBIIIIEHHOCTH bubmorexa LIOK
paTop p ) https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciopoaa
TemnoBoii 3 HEeKT XMMHUYESCKOM peaKIuu,
24 MHOHATHE O T(i)(bMOXI/IMI/I‘-IeCKOM paBH:HI/II/I buGnnorexa LIOK
p yp ’ https://m.edsoo.ru/ff0d4790
9K30- U SHJOTEPMUUYECKHUX PEAKIIHSIX
TommmBo (HedTh, YTOiIb U METAH).
25 3ar 513H€I§I/I€¢];OS yxa CII0COOBI iro bubmorexa HOK
p Ayxd, https://m.edsoo.ru/ff0d4c4a
MPEIOTBPALICHUS
[TpakTrueckas padota Ne 3 o Teme
26 «[Tonyuyenne u cobupanme KuciIopoga bubmmorexa IOK
Y . P poAa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
7 Bomopon — aneMeHT u mpocToe BemecTBo. bubmmoreka [JOK
Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
73 dOu3nuecKkue U XUMUUECCKHIE CBOMCTBA bubmunoreka LIOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
but6mmoreka [IOK
29 ITo € 0 KMCJIOTaX 1 CO
i HEAOTax | CoJix https://m.edsoo.ru/ff0d50d2
30 CriocoOsI oTy4eHus BOAOPO/ia B bu6nuoreka [IOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
31 [TpakTrueckas padota Ne 4 o Teme bubnuoreka [JOK
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«ITonydyenne u coOupanue BOJAOPOA,
W3y4YEHUE €r0 CBOMCTBY

https://m.edsoo.ru/ff0d4{42

bubmunoreka LIOK
32 MoitstpHblii 00BEM Ta30B. 3aKOH ABOraapo
p AP https://m.edsoo.ru/ff0d542¢
Brruncienus 00bEMa, KOJIMUECTBa BEIeCTBA
33 rasa 1o ero U3BeCTHOMY KOJIHNYECTB bubmorexa LIOK
. Y M https://m.edsoo.ru/ff0d55a0
BEIIECTBA UIIN 00BEMY
Brruucnenust 00b€MOB ra3oB 10 YpaBHEHHIO
34 €aKIMU Ha OCHOBE 3aKOHA 00BEMHBIX bubmorexa HOK
peakd . https://m.edsoo.ru/ff0d5708
OTHOIIICHUH I'a30B
35 duznyeckre 1 XUMHUUECKHE CBOMCTBA BOJIBI bubmmorexa IOK
A https://m.edsoo.ru/ff0d587a
but6mmoreka [IOK
36 CocraB ocHoBanuii. [TousTie 00 HHAUKATOpPax
A p https://m.edsoo.ru/ff0d59¢2
Bona xak pacrBoputenb. HacwleHnslie u
37 HEHACHI :HHHe paCTBO bI. MaccoBas 10J1st buomorexa HOK
= P PhL A https://m.edsoo.ru/ff0d5b40
BEILIECTBA B pacTBOPE
[TpakTrueckas padota Ne 5 mo reme
38 «[IpuroToBiIeHNE PACTBOPOB C ONPEIEIEHHON bubmmorexa [OK
P o o P p pedl https://m.edsoo.ru/ff0d5eba
MacCcoOBOM J0Jiel paCTBOPEHHOTO BEILIECTBA
19 KonTponbnas padora No2 mo teme bubmmoreka [JOK
«Kucnopoa. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcupsl: cocTaB, KiacCUpUKALIUS, bubmunoreka LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue u XuMHYECKHE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX U aM()OTEPHBIX bubmmorexa LOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHUs: COCTaB, KJIacCU(PUKAIIHS, bu6mmoreka [IOK



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

HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHue u XuMHYECKHE CBOMCTBA bu6nuoreka [IOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kiaccudukanms, Bbubmunoreka LIOK
HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHue 1 XUuMHYECKHUE CBOMCTBA KUCIOT bubmorexa [IOK
https://m.edsoo.ru/ff0dfee2
46 Conu (cpeqHue): HOMEHKIATYpa, CIIOCOOBI bubmmoreka [JOK
MOJy4YEeHU S, XAMUYECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
[TpakTuyeckas pabora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 33724 110 TEME bu6nuoreka [IOK
«OCHOBHBIE KJIaCChl HEOPraHUYECKUX https://m.edsoo.ru/00ad9b7c
COEAUHEHUIN»
43 ['enernueckas cBsi3bp MEKy KJIaccaMu bu6nuoreka [IOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
. but6mmoreka [IOK
49 O0001IeHre U cUCTEMaTU3aINs 3HAHUI hitps://m.odsoo.r/00ad9ch?
50 Kontponbnas padota Ne3 o reme "OCHOBHBIE bu6nuoreka [JOK
KJIaCChl HEOPTaHUYECKUX COECAUHECHUI" https://m.edsoo.ru/00ad9ela
[TepBbie MOMBITKY KIACCHPUKAITUU
51 XUMHYECKHUX 3J1eMEHTOB. [loHsITHE O Tpymmax bubmorexa [IOK
https://m.edsoo.ru/00ad9ffa
CXOJHBIX JIEMEHTOB
Ilepnonnueckuit 3axoH u [lepuoanueckas
52 cucTeMa XMMUYECKuX 3yemeHToB /. 1. bubmorexa [IOK
https://m.edsoo.ru/00ada52c
MenneneeBa
53 Ilepuonsl, rpynmel, NOATPYIIIILI Bubnmorexa [IOK
https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CoCTaB aTOMHBIX SIJIEP. bubmmoreka [JOK



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
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

M30TOo18I

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

CtpoeHue 3JIeKTPOHHBIX 000JI0YeK aTOMOB

but6mmoreka [IOK

55 I1 7| .H.
anemeHToB lleproauueckoit cucreMsl /| hitps-//m.cdsoo.ru/00ada6be
Menpeneena
XapakTeprucTUKa XUMHYECKOTO 3JIEMEHTA 110
. but6mmoreka [IOK
56 ero noJjioxkeHuto B [leproanueckoit cucreme
https://m.edsoo.ru/00ada824
. . MenneneeBa
3nauenue [lepuoanueckoro 3akoHa aJist
57 a3BUTHUS HAyKHU U npaktuku. J1. 1 bubmorexa HOK
p Y . p . v https://m.edsoo.ru/00ada96e
MeHneneeB — y4€HbIN, IEAAror U rpakIaHuH
58 DNEeKTPOOTPULIATETLHOCTH ATOMOB bubmmoreka [JOK
XUMHUUECKHUX IJIEMEHTOB https://m.edsoo.ru/00adaab8
but6mmoreka [IOK
59 u
OHHAML XHMHIHCECKA CBASH https://m.edsoo.ru/00adac34
60 KoBanenTHast nojisipHas XUMHUYECKas CBSI3b Bubmorexa OK
p https://m.edsoo.ru/00adaab8
61 KoBanenTHast HemmoyapHasg XUMUYECKasl CBI3b buGnnorexa LIOK
p https://m.edsoo.ru/00adaab9
bubmunoreka LIOK
62 C
TCMCHb OKHCTICHUA https://m.edsoo.ru/00adae28
63 OKHCIIUTENLHO-BOCCTAHOBUTEIILHEIE PEAKITNU bubmmorexa LOK
peaKtt https://m.edsoo.ru/00adb076
bu6mmoreka [IOK
64 OKHUCIIUTEIN U BOCCTAHOBUTEIU
https://m.edsoo.ru/00adb076
65 Kontponbras padota Ne4 o teme «CtpoeHue bu6nuoreka [JOK
aToMa. XUMHUYECKas CBI3b)» https://m.edsoo.ru/00adb486
66 IToBTOpEHME MPOIIEHHOrO0 MaTepHaa: Bu6muotexa [JOK

KJIaCChl HCOPraHM4YCCKUX COGHHHGHHﬁ.

https://m.edsoo.ru/00adb33c¢
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https://m.edsoo.ru/00ada824
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67 IToBTOpEHME NMPOIIEHHOr0 MaTepHaa: 1 0 0 Bu6muotexa [JOK
XAMUYECKHE CBSI3HU https://m.edsoo.ru/00ad9cb2
bubmunoreka LIOK
68 IT i : OBP 1 0 0
OBTOpPEHHUE MPOIJEHHOr0 MaTepuraa hitps-//m.cdsoo.rw/f0d61c6
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 4 4
9 KUIIACC
KoanuectBo yacos DJIEKTPOHHbIE
Ne uudposeie
Tema ypoka Kontpoabnbie  IIpakTnueckue
n/n Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
ITepuonuueckuii 3akoH. [lepuoaudeckas
1 CI/I(I:FeMl;. XUMHUYECKUX C-)JIGMI:DHT(I)[B A 1 0 0 bubmorexa [TOK
T https://m.edsoo.ru/00adb59e
Meunpeneena
3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB
2 XUMHYECKUX AJIEMEHTOB MEPBBIX TPEX 1 0 0 bubmorexa HOK
p P https://m.edso0.ru/00adb6b6
MEPUOJIOB
3 Knaccudukanmst 1 HOMEHKIaTypa 1 0 0 bubmuorexa [JOK
HEOPTaHUYECKHUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Bunpr XuMH4ecKoil CBSI3U U THITBI 1 0 0 Bbu6nuoreka [JOK
KPUCTALIMYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
KonrtponsHas padora Nel mo reme
5 «[loBTOpEHUE U yriayOieHne 3HaHui 1 1 0
OCHOBHBIX Pa3felioB Kypca 8 Kiaccay
6 Knaccudukanmss XuMHUIeCKUX peakifii 1mo 1 0 0 bu6mmoreka [IOK



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6

Pa3JINIHBIM IIPpHU3HAKAM

https://m.edsoo.ru/00adbcb0

[ToHsiTHE O CKOPOCTH XMMUUYECKON peaKIvu.

bu6mmoreka [IOK

7 [loHsATHE O TOMOT'CHHBIX H I'€TCPOTCHHBIX
p https://m.edsoo.ru/00adbe9a
peakusax
[TonsTHE O XMMHYECKOM PaBHOBECHH.

2 @DaKTOpBbl, BIUSIOIIAE HA CKOPOCTh bubmuorexa [JOK
XUMHYECKON PEAKIIUU U MOJ0KEHUE https://m.edsoo.ru/00adc28¢c
XUMHUYECKOTO PAaBHOBECHUS

9 OKuCIUTENbHO-BOCCTAHOBUTEIbHBIC bubmuorexa [JOK
peakuuu https://m.edsoo.ru/00adcade

10 Teopus 37€KTPOIUTHUECKON AUCCOLUALINH. bubmmoreka [IOK
CunbHbIe U crabble AIEKTPOTUTHI https://m.edsoo.ru/00adcd68

11 HMonnrle ypaBHEHUS peaKIui bubmmorexa OK

P P https://m.edsoo.ru/00add448
XHWMHUYECKHE CBONCTBA KUCIOT U OCHOBaHMIA
12 B CBETE IIPEICTABIECHUNA 00 bubmnorexa IOK
p . https://m.edsoo.ru/00add5d8
AIEKTPOJIUTUYECKON AUCCOLMALIIHI
XuMHYECKHE CBOMCTBA COJIEH B CBETE
13 MIPENCTABIIEHUNA 00 DIIEKTPOIMTHUECKON bubmorexa LOK
P P https://m.edsoo.ru/00add8b2
JACCOIHAIIN
14 ITousTue o ruapon3e cojien bubmorexa LIOK
P https://m.edsoo.ru/00add9d4
bu6mmoreka [IOK
15 O0o0011IeHNEe U CHCTEMATH3aLKs 3HAHUH
m H https://m.edsoo.ru/00addd12

16 [TpakTrueckas padota Ne 1. «Pemenne bubanorexa HOK
JKCIIEPUMEHTAJIBHBIX 3a1aWD) https://m.edsoo.ru/00addbfa

17 KonTpomnbnas padora No2 mo teme bubmmoreka [JOK

«INEKTPOIUTHYECKAS TUCCOITAALIHSI.

https://m.edsoo.ru/00addecO
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XHWMHUYECKUE PEAKIIMH B PaCTBOPaX»

OO11ast xapaKTepUCTHKA raJIOr€HOB.

bu6mmoreka [IOK

18 .
XHUMHYECKHE CBOMCTBA HA IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
Xnoposogopon. ConsHas KMCIIOTA,
P P . bubmuoreka [JOK
19 XUMHYECKHE CBOMCTBA, MOJTy4YCHUE,
https://m.edsoo.ru/00ade104
MIPUMEHCHHE
[TpakTuyeckas pabora Ne 2 o Teme
20 «ITomyueHne COMIHON KUCIIOTHI, U3YUYEHHE €€ bubmorexa [TOK
_ y - 1Y https://m.edsoo.ru/00ade348
CBOMCTB»
Brruucnenust no ypaBHEHUSIM XUMHUYECKUX
21 €aKIUil, eCIIU OJUH U3 PearcHTOB JaH B bubmnorexa IOK
P ’ P https://m.edsoo.ru/00ade488
M30BITKE
” OO6m1ast XxapakTeprucTrKa 3J1IeMEeHTOB VIA- bubnnorexa [HOK
rpyHIbI https://m.edsoo.ru/00ade64a
AnIoTpOTmHBIE MOIU(MUKAITUN CEPBHI.
P ¢ R P N Bbu6nuoreka [JOK
23 Haxoxnenue cepbl 1 €€ COeTMHEHUN B
. https://m.edsoo.ru/00ade64a
npupojie. XUMHUYECKHE CBOMCTBA CEpPhI
24 CepoBogopo, ctpoeHne, Gu3ndecKue u bubmmoreka [JOK
XHMUYECKHUE CBOMCTBA https://m.edsoo.ru/00ade802
25 Oxcunst cepbl. CepHas KHCIOTa, (PU3HUECKUE bubanorexa HOK
1 XMMHYECKHE CBOMCTBA, IPUMEHECHUE https://m.edsoo.ru/00adea28
XUMHYECKHUE PEaAKIUH, JIKAITUE B OCHOBE
26 MIPOMBIIIJICHHOTO CII0C00a MOTyYECHHS bubmuorexa [JOK
CEpPHOM KUCIOThl. XUMUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY>KaroIIeH Cpebl COEAUHEHUSIMU CEPBI
7 Brruncienne MaccoBoii 1071 BbIXOa bubmuorexa [JOK
MPOJIYKTa PEAKIINU https://m.edsoo.ru/00adec8a
28 OO01mas xapakTepucTUKa JIeMeHTOB VA- bubmmoreka [JOK



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
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rpynnsl. A30T, pacipoCTpaHEHHE B IPUPOJE,
¢bu3nyeckue 1 XUMHUYECKHE CBOMCTBa

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

AMMHaK, ero pu3nYeckre 1 XuUMHUECKUE

bu6mmoreka [IOK

29
CBOKCTBA, NIOJIyYEHHE U IPUMEHEHUE https://m.edsoo.ru/00adf004
[TpakTrueckas padota Ne 3 o Teme

30 «ITomydyeHne ammuaka, U3y4eHue ero bubmmorexa [OK

N ' 1Y https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KucioTa, e€ GpusndecKkue u Bbu6nuoreka [JOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons30BaHre HUTPATOB U COJIEH aMMOHUS

0 B KaUECTBE MUHEPATHHBIX YIAOOPECHUI. bubmmoreka [JOK
XHUMHYECKOE 3arps3HEHUE OKPYKAIOLICH https://m.edsoo.ru/00adf518
Cpelbl COeTMHEHUIMHU a30Ta
dochop. Oxeun dhocdopa (V) u pochopuas

33 KHCJIO0Ta, (PU3UYECKHE U XUMUYECKUE bubnmorexa LHOK

L https://m.edsoo.ru/00adf68a
CBOMCTBA, OJIyYCHHUE
Hcnons3oBanne GocdaToB B Ka4ecTBE
. bu6mmoreka [IOK
34 MUHEpaIbHBIX yA0OpeHUH. 3arpsi3HeHNE
N https://m.edsoo.ru/00adfc20
MPUPOIHON cpenbl hocdaTamu

15 Yrnepoa, pacnpocTpaHEeHUE B IPUPOJIE, bubmmoreka [JOK
(bu3MYecKre 1 XUMUYECKHIE CBOHCTBA https://m.edsoo.ru/00adfd9¢
Oxcupsl yraepoaa, ux pusudeckue u

36 XUMHYECKHUE CBOMCTBA. DKOJIOTHYECKHUE bubmuorexa [JOK
poOJIeMBbI, CBSI3aHHBIE C OKCHIOM YTJIepoaa https://m.edsoo.ru/00adfebe
av)

37 VYrosbHast KUCIOTA U €€ CONu bubmorexa [TOK

https://m.edso0.ru/00ae006¢c

38 [TpakTuueckas padora Ne 4 mo Teme bubmmoreka [JOK



https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
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"[losydyeHne yriekucioro rasa.
KauectBennas peakius Ha kapOOHAT-HOH"

https://m.edsoo.ru/00ae027¢

39 [lepBoHauaIbHBIE TOHATHUS 00 OPraHUYECKUX bubnuoreka [IOK
BELIECTBAX KaK O COEAUHEHUAX YTIiIepoaa https://m.edsoo.ru/00ae054¢

40 Kpemuunii u ero coequHeHNs bubmmnorexa IOK

p https://m.edsoo.ru/00ae080a
[TpakTrueckas padota Ne 5. Permenue
bu6mmoreka [IOK
41 AKCIEPUMEHTAIBHBIX 33J1a4 110 TEME
. https://m.edsoo.ru/00ac0bf2
«BaxxkHelH111e HEMETAJIBI U UX COSTUHEHU S

4 KonTponbnas padora Ne3 mo teme bubmmoreka [JOK
«BaxkHele HeMeTaluIbl ¥ X COSIMHEHU S https://m.edsoo.ru/00ae0e18
OO01mas xapaKTepruCcTUKa XUMHUIECKUX

43 3JIEMEHTOB — MeETaJUI0B. MeTaminueckas bubmmoreka [JOK
CBSI3b U METAIUTNYECKAS KPUCTAILTAYECKAS https://m.edsoo.ru/00ae103e
pemérka. @u3n4yecKre CBOMCTBA METAIIIIOB
XUMHYECKHE CBOMCTBA METAJLJIOB.

44 DIEKTPOXUMHUUECKUHN PSIT HAIPSOKEHUI buGnnorexa LIOK

p P p https://m.edsoo.ru/00ael 156
METaJJIOB
OO6mwme crmocoOb! MOTYyYEHUST METAJLIOB.

45 CrnnaBel. Beruncnenus no ypaBHeHUAM bubnumoreka [IOK
XUMHYECKUX PEAKIMH, ECIIU OJUH U3 https://m.edsoo.ru/00ael156
pEareHTOB COJAEPKUT MPUMECH

46 ITonsaTue o KOpPO3UU METAIIIOB bubmmnorexa IOK

pp https://m.edsoo.ru/00ael1278
Bbu6nmuoreka [JOK

47 €JIOYHBIE METAIbI

1 https://m.edsoo.ru/00ae14b2
Bbu6nuoreka [JOK
48 Oxcnpl ¥ TUIPOKCHUIBI HATPUS U Kallus

https://m.edsoo.ru/00ae14b2
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49 [[lennouHO3eMeNnbHBIE METAILIIBI — KAJBLIUNA U bubmmoreka [JOK
Marauu https://m.edsoo.ru/00ael5¢8
50 Baxueime coequHeHN KaJIbIUI buGnnorexa LIOK
https://m.edsoo.ru/00ael5e8
51 O0001IeHre ¥ CHCTEMATH3AIMs 3HAHIH
bu6mmorexa [IOK
52 JKécTKoCTh BOABI M CIIOCOOBI €8 YCTpaHEHUS
A yerp https://m.edsoo.ru/00ae1886
53 [TpakTrueckas padota Ne 6 o Teme bubanorexa HOK
"YKEcTtkocTh BOJIBI M METOJIBI €€ yCTpaHeHUs " https://m.edsoo.ru/00aclac8
. bubnuoreka [IOK
54 AmroMuHUH &
https://m.edsoo.ru/00aelc64
55 AmMpoTepHbIe CBOICTBA OKCHIA U bubmmoreka [JOK
THJIPOKCH]IA https://m.edsoo.ru/00aelc64
Bubnuoreka IIOK
56 Keneso 1
https://m.edsoo.ru/00ac1d86
57 Oxcupl, TuIpOKCU LI 1 conn kene3a (1) n Bbu6nuoreka [JOK
xenesa (111) https://m.edsoo.ru/00ae35e6
58 O0001IeHrEe ¥ cCHCTEMATH3AIMs 3HAHAHN
[TpakTrueckas padota Ne 7. Permenue
bu6mmoreka [IOK
59 AKCIEPUMEHTAIBHBIX 33]1a4 110 TEME
. https://m.edsoo.ru/00ae3de8
«Baxneinme MeTaIbl U UX COETUHEHUSI
Brruncnenus o ypaBHEHUSIM XUMHUYECKUX
€aKIMii, eClI OJIMH U3 pearcHTOB JaH B
P P bubmuorexa [JOK
60 M30BITKE UIIN CONECPKUT TIPUMECH.
. https://m.edsoo.ru/00ael1750
Brrunciaenust MaccoBO TOJIH BBIXOAA
MPOYKTa peaKIuu
61 O0001IeHrEe ¥ cCHCTEMATH3AIMs 3HAHAHN
62 KontponsHas pabora Ne4 o reme



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
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«Baxxuei1me MeTalIbl U KX COSTUHEHUS))

63 BenecTBa 1 maTepuanbl B TOBCEIHEBHOM 1 bu6mmoreka [IOK

JKU3HU YeJIOBEKA https://m.edsoo.ru/00ae3{50
64 XHWMHUYECKOE 3arps3HEHUE OKPYIKAOIIEH 1 bubmmoreka [JOK

cpeasl https://m.edsoo.ru/00ae4270
65 Ponb XxumMum B perieHnH SKOJI0IrMUECKUX | bubmmoreka [IOK

npobiem https://m.edsoo.ru/00ae4270
66 [ToBTOpEHME MPONAECHHOTO MaTepHaa: 1 bubanorexa HOK

BIIEKTPOIUTHYECKAS TUCCOLAALUS https://m.edsoo.ru/00ae0d0a
67 [ToBTOpEHME NPONAEHHOrO MaTepHUaIa: 1 bubmmoreka [JOK

HEMETaJlIbI https://m.edsoo.ru/00adb33c
63 IloBTOpEHME MPONAEHHOIO MaTEpHUAIIa: 1 bubnunoreka [IOK

METAJIBI https://m.edsoo.ru/00ad9cb2

OBUIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 68
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* Xumus, 8§ kiacc/ I'abpuensa O.C., Octpoymos N.I'., Cnagkos C.A., AKIIMOHEpHOE OOIIECTBO
«M3narenscTBO «IIpocBeenne»
* Xumus, 9 knacc/ I'abpuemnsa O.C., Octpoymos N.I'., Cnagkos C.A., AKIHOHEpHOE

obmectBo «M3narenbcTBo «lIpocBenienne»

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

8 KJIACC

1. "MeTonnueckre peKOMEHIAIMH JIs1 yauTens K yaeOonuky "Xumus - 8 ki1." O. C.
["abpuensua, 1. I'. Octpoymona, C. A. CnaakoBa

2. H. Cepanoa: Xumus. 8-9 knaccel. COOpHHK 3a/1a4, YIIPaXHEHUN U TECTOB K y4eOHUKaM
O.C. T'abpuensna u ap. @I'OC

3. M. Ps6oB: Xumus. 8 kiacc. Tectsr k yueonuky O.C. 'abpuensna, U.I'. Octpoymosa, C.A.
CnankoBa

9 KJIACC

1. "MeTonnueckne peKOMEHIAIMH IJis1 yauTens K yueonuky "Xumus - 9 xi1." O. C.
["abpuensua, . I'. Octpoymosna, C. A. CnankoBa

2. O.C. I'abpuenss, JIpicoBa: Xumus. 9 knacc. [IpoBepouHbie 1 KOHTPOIbHBIE PAOOTHI

3. M. Ps6oB: Xumus. 9 kinacc. Tectsl k yueoHuky O. C. I'abpuensna, 1. I'. Octpoymoga, C. A.

Cnankoa. ®I'OC
MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
HUHTEPHET

8 KIIACC
http://school-collection.edu.ru Enunas komnekuus 1iudpoBsIx 00pa3oBaTeIbHBIX PECYPCOB

http://him. Iseptember.ru I'azera "Xumusa" uznarensckoro qoma 1-ro centsiops. Cair "5 nay



Ha ypok xuMuu'". Matepuansl K ypoKy.

http://school-sector.relarn.ru Xumus 115 BceX: MILTIOCTPUPOBAHHBIE MaTEPHUAIIBI IO OOIIEH,

OPraHMYeCKOW U HEOPTraHUYECKON XUMHUU
9 KJIACC

http://chemistry.narod.ru Mup xumun

http://him-school.ru Bupryansnas Xumuueckas [1Ikomna

http://him.1september.ru Equnas xomekmus LIOP: [IpenMernas kommekmst « XUMHES

http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-HayUHBIE SKCITIEPUMEHTHI:

xumus. Komtekiust Poccuiickoro o6meo0pa3oBaTesHOTO TopTajia

COI'JTACOBAHO:

IIpoTtokon Nel 3acenanus kadenpst
EcrecTBeHHO-MaTEMATHYECKUX AUCLUIIINH
Or« » 202 roga

3aB. kadempoit Hekpacosa H.A

COI''TACOBAHO:

[Tporokon Nel 3acemanus kadenps
EcTecTBeHHO-MaTeMaTUYECKUX JUCIUTIINH
Or« » 202 roga

3aB. kadenpoii Hekpacosa H.A

COI'JTACOBAHO:

IIpotokon Nel 3acenanus kadenpst
EcrecTBeHHO-MaTEMAaTUYECKUX AUCLUIIINH
Or« » 202 roma

3aB. kadempoii Hekpacosa H.A

COI'JTACOBAHO:

IIpoTtokon Nel 3acenanus kadenpst
EcrecTBeHHO-MaTEMAaTHYECKUX AUCLUIIINH
Or« » 202 roma

3aB. kadempoii Hekpacosa H.A

COI'JTACOBAHO:
3amecturens qupekropa no YBP

OT« » 202 roma
bapanosa H.U.
COI''TACOBAHO:
3amectuTens gupekrtopa mno Y BP
OT« » 202 rona
bapanosa H.1.
COT'JTIACOBAHO:

3amecturens qupekropa no YBP

OT« » 202 roma
bapanosa H.U.

COI'JTACOBAHO:
3amecturens qupekTopa no YBP

OT« » 202 roma
bapanosa H.U.
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