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IHHOACHUTEJIBHASA 3AIINCKA

[IporpaMMa 1o XuMUM Ha YPOBHE OCHOBHOI'O 00I1IIEro 00pa3oBaHMs COCTaBIEHA Ha OCHOBE
TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHON IMPOrpaMMbl OCHOBHOIO
oOmero o6paszoBanus, npeacraBieHHbix B GI'OC OO0, a Taxke Ha OCHOBE (enepaabHOI
paboueil mporpaMMbl BOCITUTAHUS U C YYETOM KOHIICTIIIUH TPENoJaBaHus YIeOHOTO IpeaMera
«Xumus» B 00pa3oBaTeabHbIX oprannzanusx Poccuiickoit @eneparuu.

[Tporpamma mo XuMuM Ja€T NpeACTaBICHHE O IesaX, oOmed crparernu oO0ydeHus,
BOCIIUTaHUS M PAa3BUTHA OOYyYarOIMXCS CpPEACTBAMH YUeOHOTO IpeaMeTa, yCTaHABJIMBAET
00s3aTebHOE IPEIMETHOE COJEpKaHUE, IPEIyCMAaTPUBAET paclpeesieHue ero mo Kjiaccam U
CTPYKTYPHUPOBAHHUE IO pa3zenaM M TeMaM IPOrpaMMbl 10 XUMHH, ONPEAEsieT KOJIMYECTBEHHbIE
U Ka4yeCTBEHHbIE XAPAKTEPUCTUKHU COAEPKAHUs, PEKOMEHIYEeMYI I0CIIE€0BaTEIbHOCTh
U3YUEHHS] XUMHH C YUYETOM MEXIIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBA3EH, JOTMKH y4eOHOTo
nporiecca, BO3paCTHBIX 0COOEHHOCTEH 00yJaromuxcs, OnpeaessieT BO3SMOXKHOCTH TpeaAMeTa s
peanu3anyuy TpeOOBaHUHA K pe3ysibTaTaM OCBOSHHS OCHOBHON 00Opa3oBaTebHOM MPOrpamMMbl Ha
YpOBHE OCHOBHOT'O 00111eT0 00pa3oBaHMs, a TaK)Ke TPeOOBaHUI K pe3yIbTaTaM 00ydeHUsT XUMUHU
Ha YypOBHE LeNed M3yd4eHUs MpeaMeTa U OCHOBHBIX BHUJIOB Y4eOHO-TIO3HABATEIIbHOU
JEeSITeIbHOCTH 00YUaIOIIErocs TI0 OCBOCHUIO YUEOHOTO COIEPIKAHMSL.

3HaHUE XUMHH CIYXKHUT OCHOBOM U1 (POPMUPOBAHUS MUPOBO33PEHHSI 00Y4aIOLIEr0Cs, €ro
IpeCTaBICHUI O MaTepHAIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (OPMHUPYEMbIe XUMUEH
IPECTaBICHUS O B3aUMOIPEBPALLICHUAX YHEPTUU U 00 SBOJIIOLIMY BEIIECTB B MPUPOJIE, O MyTIX
pemieHus TII00aMbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHS 4YEJIOBEYECTBA — CBHIPHEBOH,
HHEPTETHYECKOM, THIIEBON U SKOJIOTHIECKON 0€301MacHOCTH, MPOOIIEM 31paBOOXPAHEHUSI.

N3yuenune xumun:

CHOCOOCTBYET peajau3alMid BO3MOXHOCTEW JJs caMopa3BUTHS U (POPMHUPOBAHUS
KYJIBTYPBI JINYHOCTH, €€ 0011el U (YyHKIMOHAIBHON IPaMOTHOCTH;

BHOCHUT BKJIaJl B ()OPMHPOBAHUE MBIIUICHUS U TBOPYECKUX CIIOCOOHOCTEH 00YyJaromuxcs,
HaBBIKOB  MX  CaMOCTOSITEIbHON  y4eOHOM  JEATEeNbHOCTH,  SKCIEPUMEHTAIbHBIX U
UCCIICIOBAaTEIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KHM3HM, TaKk H B
po(hecCHOHATLHOM NI TEIILHOCTH,

3HAaKOMHT CO CIEHU(PHUKOW HAYYHOTO MBIIUICHHS, 3aKJIAJbIBAET OCHOBBI IIEJIOCTHOTO
B3IUIs]1a Ha €JMHCTBO MPHUPOJIbl U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TaroM B ()OPMUPOBAHUU
€CTECTBEHHO--HAyYHOH IPaMOTHOCTHU O0YyYarOIUXCs;

crocoOcTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO--HAyYHBIM
3HAHWSIM, K TpPHUPOJE, K YEIOBEKY, BHOCHT CBOW BKIJIQJ B JKOJOTHYECKOE 0Opa3oBaHHE
oOydJaronuxcs.

JlaHHbple HampaBieHHS B OOYYEHHMH XMMHUU OOECHEeuMBAIOTCS CHeUU(UKON copepiKaHus
y4eOHOTO TIpeAMEeTa, KOTOPBIA SBISETCS TEJAaroTMYeCKd aJalTHPOBAHHBIM OTPaKEHHEM
0a30BOI HAYKW XMMHH Ha OMPEACIEHHOM dTare e€ pa3BUTHSA.

Kypc xuMum Ha ypoBHE OCHOBHOIO 0OLIEro oOpa3oBaHMsS OPUEHTHPOBAH Ha OCBOCHUE
00y4aroIKUMHUCS CUCTEMbI NTEPBOHAYATIBHBIX MOHATHI XMMHUU, OCHOB HEOPraHUYECKOW XUMUH U
HEKOTOPBIX OT/AETHHBIX 3HAYUMBIX TOHSATHIH OPraHUYeCKON XUMHUH.

CrpykTypa conepkaHus NpOrpaMmbl MO XUMHUHM C(HOPMUPOBAHA HA OCHOBE CHCTEMHOIO
noaxona k e€ usyueHuro. ConepaHHUe CKIAAbIBACTCS W3 CHCTEMBl MOHATUH O XMMHUYECKOM
JJIEMEHTE U BEIECTBE M CHUCTEMBbI IMOHATUH O XMMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI



CTPYKTYpPHO OPraHM30BaHbl 10 NPUHLUILY IOCJIENOBATEIBHOTO Pa3BUTUS 3HAHWN Ha OCHOBE
TEOPETUUECKUX NPEJICTABICHUN Pa3HOTO YPOBHS:

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

— Ilepnonnueckoro 3akoHa /. 1. MenzeneeBa kak OCHOBHOT'O 3aKOHA XMMMH;

— YUYEHHS O CTPOCHMH aTOMa U XMMHUYECKOH CBSI3H;

— MpECTaBIEHUH 00 MEKTPOIUTHIECKOM TUCCOIMALINYN BEIIECTB B pacTBOPax.

TeopeTnueckne 3HaHUS PACCMATPUBAIOTCA HA OCHOBE OSMIIMPHUYECKH IIOJYyYEHHBIX H
OCMBICTICHHBIX (DaKTOB, pPa3BUBAIOTCS IIOCIEIOBATENBHO OT OJHOTO YPOBHS K JIpyromy,
BBINOJIHASA (YHKIUU OOBACHEHMsS] W IPOTHO3MPOBAHUS CBOWCTB, CTPOCHHMS U BO3MOXKHOCTEH
MPAKTUYECKOr0 MPUMEHEHUS U MOTYYeHHs U3y4aeMbIX BEILECTB.

OcBoeHue mnporpaMMmbl IO XMMHUH CIOCOOCTBYET (OPMHPOBAHUIO IPEACTABICHUS O
XUMHUYECKON COCTABJIAIOLIEH HAay4HOM KapTUHBI MHUpPAa B JIOTUKE €€ CUCTEMHOM IIPUPOABI,
LIEHHOCTHOT'O OTHOILIEHHUSI K HAYYHOMY 3HAHUIO U METOJ/IaM MMO3HaHUs B Hayke. M3yueHne xumun
OPOMCXOOUT C TPHUBJICYEHHWEM 3HAaHUM M3 paHee M3YYEHHBIX YUYEOHBIX MPEIMETOB:
«Oxkpyxaronmii Mupy», «buonorus. 5—7 kiacce» U «Pu3mka. 7 Kiacc».

[Tpu u3yyeHnH XUMUU TPOUCXOAUT (POPMHUPOBAHKE 3HAHHI OCHOB XUMHUUECKOM HAYKH KaK
00J1aCTH COBPEMEHHOTO €CTECTBO3HAHUS, MMPAKTUYECKON JESATENIbHOCTH YeJIOBEKa U KaK OJIHOTO
U3 KOMIIOHEHTOB MHPOBOH KYJbTYpbl. 3aJadya y4eOHOro MpeaMeTa COCTOUT B (OPMHUPOBAHUU
CHUCTEMBl XUMHUYECKUX 3HAHUH — BaXHEWIIMX (DAKTOB, MOHITHUN, 3aKOHOB U TEOPETHUYECKUX
MOJIOKEHUH, JIOCTYMHBIX OOOOIIEHUII MMPOBO33PEHUYECKOTO XapakTepa, sA3blKka HayKd, B
MPUOOILEHNH K HAyYHBIM METO/1aM [TO3HAHUS IPU N3YYEHHUH BEILECTB U XUMUYECKUX peakluid, B
(GOopMHpOBaHMM U Pa3BUTUM II03HABATEIbHBIX YMEHMH M MX HNPUMEHEHMH B Yy4eOHO-
MI03HABATEJILHOM U yueOHO-UCCIIE0BATENIBCKOM 1eATebHOCTH, OCBOCHUH MpaBMl O€3011aCHOTrO
oOpalleHus C BEIIECTBAMU B IIOBCEIHEBHON KHU3HU.

[Ipy W3y4eHMM XMMUU Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUS Ba)XHOE 3HAYCHHUE
MpUOOpENH TaKue TENH, KakK:

— (hopMupOBaHHE MHTEIIEKTYAJIbHO PAa3BUTOM JIMUHOCTH, TOTOBOM K caM00Opa30BaHMUIO,
COTPYAHUYECTBY, CaMOCTOSITEIIbHOMY IPHHATUIO PEILICHUH, CHOCOOHOW aJanTHpOBAaThCA K
OBICTPO MEHSIIOIIMMCS YCIIOBUSM KU3HU;

— HaIpaBJICHHOCTh OOYYEHHUS Ha CHUCTEMAaTHYeCKoe MpHoOIIeHHe o0yJaromuxes K
CaMOCTOSITEJIBHOM ~ ITO3HABaTEJIbHOM  JIEATEJNIBHOCTH,  HAy4yHbIM  METOJaM  IIO3HAHuS,
(bOopMHPYIOLIMM MOTHBALIUIO U Pa3BUTHE CIOCOOHOCTEHN K XUMMH;

— obecrieyeHue YCIOBH, CIIOCOOCTBYIOIIMX MPHOOPETEHUIO OOYYArOIIUMUCS OTBITa
pa3sHOOOpa3HOM NesITeTbHOCTH, TMO3HAHHMS M CaMOIIO3HAHMS, KIIFOUEBBIX HABBIKOB (KIFOYEBBIX
KOMIIETEHIINH ), UMEIOIINX YHUBEPCAIIbHOE 3HAYEHUE JUIsl Pa3IMYHbIX BUIOB AEATEIBHOCTH;

— (popmupoBanue obmeit GyHKIIMOHAIBHOW M €CTeCTBEHHO-HAYYHOM TPAaMOTHOCTH, B TOM
quciae YMEHUH OOBSCHATH M OLICHWBATh SIBJICHUS OKPYKAIOLIETO MHpPA, UCHOJIb3ysd 3HAHUSA U
OMbIT, TOJYYEHHbIE IpPU HM3YYEHUH XUMHUHU, MPUMEHATh HMX MpPHU pPEIICHUU NpodieM B
MOBCEIHEBHOM KU3HU U TPYAOBOM JAEATEILHOCTH;

— (popMupoBaHue y 00y4aromuxcs 'yMaHUCTUYECKUX OTHOIIEHUH, TOHUMaHHsl IEHHOCTH
XUMHUYECKHX 3HAHUHU I BBHIPAOOTKU SKOJIOTMYECKU 1LIEJIeCOO00pa3sHOro MOBEACHHUS B OBITY H
TPYAOBOM NEATEIBHOCTH B LEISIX COXPAHEHMsI CBOETO 370pPOBbS M OKPYXKarolleW MpUpOIHOU
Cpelbl;



— pa3BUTHE MOTHUBAIIMHU K OOYYCHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITUTAHHUIO
Ha OCHOBE YCBOCHHS OOIIEYETIOBEYCCKHX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODPY
npoUIs ¥ HAMTPABJICHHOCTH JAIBHEUIIIETO O0yUeHUSI.

OO01mee YnCIIo 9acoB, OTBEACHHBIX Ui M3YYCHUS XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanmus, cocTaBiseT 136 yacoB: B 8 kiacce — 68 gacos (2 yaca B Heseno), B 9 kimacce — 68
qacoB (2 yaca B HEJIEIIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHauya/IbHbIE XUMHYECKHE TIOHATHUS

[Ipenmer xumuun. Pojib XMMUM B KU3HM 4YeJOBEKa. XMMHS B CUCTEME HayK. Tema u
BeniecTBa. dusnueckue CBOWCTBAa BEIIECTB. ArperaTHoe cocTtosHue BemecTB. Ilonsarue o
METO/IaX MO3HaHUs B XUMHH. YHCThIE BellecTBa U cMecu. CriocoObl pa3iesieHus CMECEeH.

ATOMBI U MOJEKYJbl. XHUMHUYECKHE 3JIeMEHThl. CHUMBOJIBI XUMHUYECKUX DJIEMEHTOB.
ITpocTeie U Cll0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

Xumuyeckass Qopmyna. BaJeHTHOCTP aTOMOB XMMHYECKHMX JJIEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENBbHAs aTOMHAast Macca. OTHOCHUTENbHASI MOJIEKYJIIpHAs
Macca. MaccoBasi 10J1s1 XMMHUYECKOIO 2JIEMEHTA B COEMHEHUH.

KomnuectBo BemectBa. Monb. MonspHas macca. B3anMOCBsSI3b KOJNIMYECTBA, MAcChl U
qHCciIa CTPYKTYPHBIX €AMHUIL BelecTBa. PacuéTsl mo popmynaM XUMHUYECKUX COeTMHEHUH.

@usnyeckue U XMMHUYECKUE SIBICHMs. XHUMUYECKas peakuus U €€ MPU3HAKU. 3aKOH
COXpaHEHHS MacChl BEIIECTB. XUMHUYECKHE ypaBHeHUs. Kimaccupukanmsi XUMHYECKUX pPeaKkInui
(coemuHeHUs, pa3I0KEeHHsI, 3aMEIICHUS, OOMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHUYECKOW IMOCYJOW, ImpaBujaMu paboThl B J1a0opaTopuu U mpuéMamu
oOpareHusi ¢ J1abOpaToOpHBIM O0OpPYAOBaHUEM, M3YYEHHE M OMUCAHUE (PU3NYECKUX CBOMCTB
00pa3110B HEOPraHUYEeCKNX BELIeCTB, HaOMoAeHne (PU3NUecKuX (IJIaBICHUE BOCKA, TasTHUE JIbJa,
pacTupaHue caxapa B CTyINKe, KUIIEHHE U KOHJCHCALUs BOJbI) M XUMHUYECKUX (TOpPEHHE CBEYH,
MIPOKAJIMBAHUE MEIHOI MPOBOJIOKH, B3aUMOJEHCTBIE MeJla C KMCIIOTOM) sIBIIEHUH, HaOII01eHne
U ONHMCAHWE [PU3HAKOB IMPOTEKAHHWA XUMUYECKUX peakuumi (pas3jioKeHHe caxapa,
B3aUMOJICCTBUE CEPHOM KHUCIIOTHI C XJOpUIOM Oapus, pasnoxkenue ruapokcuaa meau (1) mpu
HarpeBaHuM, B3auUMoJelcTBUe jxene3a ¢ pactBopoM coimu meau (Il), u3yuenue crnocoboB
pasfesieHuss CMeceil: ¢ IMOMOIIbI0 MarHura, (UIbTPOBaHHUE, BbIIAPUBAHHE, IUCTUIUISLIMS,
xpomaTtorpadus, TMpoBelIeHHWE OYUCTKHA T[OBApPEHHON COJM, HaOMIOJeHHEe U ONHCAaHHE
pE3yJIbTaTOB IMPOBEJECHUS OIBITA, WUIIOCTPUPYIOIIETO 3aKOH COXpPAHEHHs MacChl, CO3/IaHUE
MoJiesIel MOJIEKYT (IIapOCTEPIKHEBBIX ).

Ba:xHeiinue npeacraBuTe/ M HEOPraHMYECKNX BelIeCTB

Boznyx — cmech razoB. CocraB Bo3ayxa. Kucinopog — aleMeHT U MpOCTOE BEILIECTBO.
Haxosxnenue kucinopoja B npupoje, GU3NUecKue 1 XUMHUECKUE CBOMCTBA (peakiMyu TOPEeHHs).
Oxcunpl. Ilpumenenue kucinopoga. CrocoObl NOTy4deHHs KHUCIOpoJa B J1abopaTopuu U
npoMbIIIIeHHOCTH. KpyroBopot kucinopoga B npupoae. O30H — autoTporHas MoAu(HUKamnus
KHUCJIOPO/JIa.

TennoBoil 3¢ ¢dexkT XUMHUUECKOW peaklUuu, TEePMOXMMHUUYECKUE YpaBHEHUs, 5K30- U
SHAOTEPMUYECKUE peakuuu. TOIIMBO: yroib W MeTaH. 3arpsi3HEHHE BO3AyXa, YCHIICHUE
HNapHUKOBOTO 3(dexTa, pazpylieHne 030HOBOTO CIIOS.

Bonopon — »snemeHT u mpocroe BemecTBO. HaxoxaeHue Bogopona B IMPHUPOJAE,
buznyecKkrue 1 XUMUYECKHEe CBOMCTBA, MPUMEHEHHE, CIIOCOOBI omyueHusi. Kuciotsl u comu.

Mounsipublit 00bEM ra3oB. Pacy€Thl 10 XMMUYECKUM YpaBHEHUSIM.

®usnueckue cpolcTBa BOoAbl. Bojma kak pacrBopurens. PactBopbl. HaceliieHHele u
HEHACBHIIIEHHbIE pacTBOpbl. PacTBopuMoCTh BeliecTB B Boje. MaccoBas J0js BelllecTBa B
pactBope. XUMHUYeCcKue cBoiicTBa BoAbl. OcHOBaHUS. Ponb pacTBOpOB B MpUPOJE U B KU3HU



yenoBeka. KpyroBopoT BOAbl B IpHpoAe. 3arpsA3HEHUE MPUPOIHBIX BoA. OXpaHa M OYUCTKA
MPUPOIHBIX BOJI.

Knaccudukanus wnHeopranmdeckux coenuHeHnid. Oxcuawl. Knaccudukanus OKCHAOB:
cosieoOpa3yrornire (OCHOBHBIE, KUCIIOTHBIE, aM(OTepHBIC) U HecosieoOpazyromue. Homenknatypa
okcu0B. DU3nyeckne U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonyuenue okcuaos.

OcHoBanmst. Krnaccudukanusi OCHOBaHMIA: WIENOYM U HEPACTBOPUMBIC OCHOBAHUS.
Homenknarypa ocHoBanmil. dusznueckne M XHWMHYECKHE CBOMCTBAa OCHOBaHuil. [lomyueHue
OCHOBaHUM.

Kucnotel. Knaccudukamus kucnor. Homenkiarypa kuciot. @usndeckiue U XUMHUECKHE
cBoiicTBa KucioT. P aktuBHoctu metasuioB H. H. bekerosa. [lonyuenue kucior.

Comu. Homenknatypa coineir. @u3znueckue M XMMHUUYECKHE CBOMCTBa coiyed. [lomydenue
COJIEH.

I'eneTnueckas CBA3b MEXIy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUN.

Xumuueckuii IKCnepumMeHm:

KaueCTBEHHOE OIpE/ICNICHUE COAEpKaHUs KUCIOpOaa B BO3AyXe, MOIydeHHE, COOUpaHue,
pacro3HaBaHME€ M HM3y4Y€HHE CBOMCTB KHCIOpOJa, HaOIIOJeHHE B3aUMOJEWUCTBHS BEIIECTB C
KHUCTIOPOJIOM U YCJIOBUS BOSHHUKHOBEHHS W MPEKpallleHus ropeHus (Ioxapa), 03HAKOMIICHUE C
oOpa3liaMu OKCHJOB M OIMCaHHE HX CBOWCTB, MOJydYeHUE, COOMpaHWE, paclo3HABaHUE U
U3yueHHe CBOWCTB BOAOpoaa (ropeHue), B3ammojeicTBue Bojopoxa ¢ okcumom wmeau (1)
(BO3MOXXHO HCTIONB30BaHUE BUEOMATEPHAIIOB), HAOMIOACHHE 00pa3IoB BEIIECTB KOJUYECTBOM
1 Monb, HccaenoBaHUE OCOOCHHOCTEH PACTBOPEHUS BEIIECTB C Pa3MYHON PACTBOPHUMOCTHIO,
IIPUTOTOBJIICHUE DPACTBOPOB C OINPEAECIEHHOW MacCOBOM JOJEH pPacTBOPEHHOIO BELIECTBA,
B3aUMOJICHCTBUE BOJBI C METAUIaMU (HAaTpUEM U KajbllieM) (BO3MOXXHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), MCCIEAOBaHUE OOpPa3[0B HEOPraHUYECKUX BELIECTB Pa3IMYHBIX KJIACCOB,
HaOIO/IEHUE M3MEHEHUS OKPAaCKH WHAMKATOPOB B PAaCTBOPAxX KHUCIOT U IIEJNOYEH, H3yuyeHUe
B3aumojeiictBusi okcuga meau (ll) ¢ pacTBopoM cepHOM KHCIOTBHI, KUCJIOT C METaJUIaMU,
peakuuii HEWTpalIu3aluy, IOJy4CHHE HEpPaCTBOPUMBIX OCHOBAHMM, BBITECHEHHUE OJHOTO
MeTajuta IPyTuM U3 pacTBOpa COJIM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «Bakueime
KJIACChl HEOPIaHUYECKUX COCTUHEHUI».

[epuonnyeckuii 3axkoH u Ilepuoanuyeckasi cucrema xummu4yeckux 3jemenros /[, HU.
MenpeneeBa. CtpoeHne aToM0B. XUMHYECKasl CBA3b. OKUCJINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBple MOMBITKA KIACCUPUKALMK XUMHUECKUX d1eMeHToB. [loHsTHE O Trpynmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOUYHBIC U IIEJIOYHO3EMEIbHBIE METAILIbI, TaJOTE€HbI, HHEPTHBIE Ta3bl).
DneMeHTHI, KOTOpble 00pa3ytoT aM(OoTepHbIe OKCUIBI U TUIPOKCUIBL.

Ilepuonnueckuit 3akoH. llepuoamueckas cucrema xumuueckux a3nemenrtos [J[. H.
MenneneeBa. Kopotkonepuognas u anuHHONepuonHas ¢opmbl [lepumogudeckoit cucTembl
xumuueckux ssemeHTtoB Jl. M. MenneneeBa. Ilepuonst u rpynmbl. DU3HUECKUNA CMBICT
MOPSIIKOBOTO HOMEPa, HOMEPOB MEPUO/Ia U TPYIIIIHI DJIEMEHTA.

Ctpoenne atomoB. CoctaB artoMHbIX sjaep. HM3orombl. InekTpoHbl. CTpoeHHe
AJIEKTPOHHBIX 000JIOYEK aTOMOB IMEPBbIX 20 XUMHUYECKHUX JIeMeHTOB [leproandeckoit cucTeMsl
HA. W. MengeneeBa. XapakTepUCTHUKAa XHMHUYECKOTO »BJEMEHTa MO €ro IOJIOKEHUIO B
Ilepnonnueckoii cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTU M3MEHEHHUS paJuyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIINaM U MEPUOIAM.



3nauenue [lepuogmueckoro 3akona u Ilepuognueckoil CUCTEMBI XUMUYECKHUX 3JIEMEHTOB
JUIs pa3sBUTUA HayKu U npakTuku. J[. . Mennenees — y4€Hbli U IpaskJaHUH.

XuMuyeckas CBSI3b. Koganentnas (nonsipHas u HenoJIsipHast) CBSI3b.
ONEeKTPOOTPULIATEIbHOCTh XUMUYECKUX AJIEMEHTOB. MIOHHAs CBS3b.

Crenenb  okucieHus. OKHUCIUTENbHO--BOCCTAHOBUTENbHBIE  peakiuu. [Ipounecchbl
OKHCJIEHUS U BOCCTaHOBJIEHMsI. OKHCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumeHm:

U3y4YeHHe 0O0pa3lloB BEIIECTB METAUIOB M HEMETauIOB, B3aMMOJCHCTBHE THIPOKCHIIA
LMHKAa C pacTBOpamMu KUCJIOT MU IIEJIOYEH, IPOBENCHHUE OMNBITOB, WUTHOCTPUPYIOIIUX TPUMEPHI
OKHCIIUTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKIUN (TOPEHHE, PeaKIIuH Pa3ioKeHuUs, COeIMHEHNS).

Mesrcnpeomemmnnie ceasu

Peanuzanus MexnpeIMeTHBIX CBA3€H NPH M3YYEHHH XMMUH B 8 KJIacCe OCYIIECTBIISIETCS
yepe3 HCIMONb30BaHHE KaK OOIIUX €CTeCTBEHHO--HAyYHBIX TMOHATUN, TaK W MOHSITHIA,
ABIIIOIUXCSI CHCTEMHBIMHU JUIsl OTZAEIbHBIX IPEAMETOB ECTECTBEHHO--HAYYHOI'O IIUKJIA.

OO0me ecTecTBeHHO--HAYYHBIC MOHATHS: HAYYHBIH (akT, TUIIOTE3a, TEOPHs, 3aKOH,
aHalM3,  CHUHTE3,  KIacCHU(pUKalus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  IKCHEPHUMEHT,
MOJIETIMPOBAaHUE, U3MEPEHUE, MOJEIIb, SIBJICHUE.

®usuka: Marepus, aTOM, OJJIEKTPOH, IPOTOH, HEUTPOH, HWOH, HYKJIHZ, H30TOIIBbI,
palMOaKTUBHOCTh, MOJIEKYJa, SJCKTPUYECKUN 3apsij, BEHIECTBO, TeJO0, O0BEM, arperatHoe
COCTOSTHUE BEILECTBA, ra3, (pU3MUecKue BETUYMHBI, €AUHHIIBI MU3MEPEHHUs, KOCMOC, IJIaHETHI,
3BE3161, CoHIIE.

buonorwust: porocunres, npixanue, ouochepa.

['eorpadus: armocdepa, rtuapocdhepa, MHUHEpPAIbl, TOPHBIE IMOPOJIBI, IOJEC3HBIC
HCKOIIaeMble, TOILUINBO, BOJHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMH4YecKasi peaKusi

Ilepuonnueckuii 3akoH. Ilepmomnueckass cucrema XuMUYeCKHX odiaeMeHToB J[. .
MenneneeBa. CrpoeHune aTroMoB. 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB XMMHMYECKHX
AJIEMEHTOB NEPBBIX TPEX MEPUOJOB, Kalus, KaJbLHUS U HUX COCAUHEHUH B COOTBETCTBUHU C
II0JIO’KEHUEM 3JIEMEHTOB B [lepnoindeckoil CUCTEME U CTPOEHUEM MX aTOMOB.

CtpoeHue BemiecTBa: BHJIbI XUMHUYECKOW CBS3M. THUMBI KPUCTAIUIMUECKUX PEHIETOK,
3aBUCUMOCTh CBOWCTB BEIIECTBA OT THNA KPUCTAUIMYECKOM PEMIETKHM M BUAA XUMUYECKOH
CBSI3U.

Knaccudukanuss ¥ HOMEHKIIaTypa HEOPraHMYECKUX BEIIECTB. XHUMHUYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KJjaccaM HEOPraHWYECKUX COEIUWHEHU, TeHeThdecKas
CBSI3b HEOPTraHUYECKHUX BEILECTB.

Knaccudukanus XuMHUYECKHX peakuil Mo pa3IUYHbIM MpHU3HAKaM (IO YUCITY U COCTaBY
YYacCTBYIOUIMX B pEaKIUH BEUIECTB, MO TEIUIOBOMY 3(QeKTy, Mo H3MEHEHHIO CTeleHen
OKHUCJICHHS XUMHUYECKUX DJIEMEHTOB, IO OOpaTUMOCTH, MO YYacCTHIO KaTalu3aropa). JK30- U
SHIOTEPMUYECKHE PEAKIINH, TEPMOXUMHUUECKUE YPABHEHUSI.

[TonsiTne 0 ckopocT XUMHUYECKOW peakiuu. [loHsATHE 00 OOpaTHMMBIX W HEOOPATUMBIX
XUMHUYECKUX peakiusax. [IoHsATHE O TOMOreHHBIX M TIeTEpOreHHbIX peakuusax. llonarue o
karanuze. lloHaTne o XuMuyeckoM paBHOBecHU. DakTOphl, BIHAIOIIME HA CKOPOCTh
XUMUYECKON PEAKLUHU U MOJIOKEHUE XUMUYECKOTO PABHOBECHSI.



OKHUCIINTENIBHO-BOCCTAHOBUTENIbHBIE PEaKIUM, SJEKTPOHHBIM OalaHC OKUCIUTEIbHO-
BOCCTAHOBUTENBbHON peakiuu. CocTaBleHHE YPaBHEHMHM OKHCIUTENbHO--BOCCTAHOBUTEIBHBIX
peaxiuii ¢ UCIOJIb30BAHUEM METO/1a 3JIEKTPOHHOTr0 OanaHca.

Teopust 37IEKTPOIUTHUECKON TUCCOLMALUU. DJIEKTPOJIUTHI U HEIIEKTPOIUThl. KaTnoHsl,
QHUOHBI. MexaHu3M JAMCCOLMAlMM BELIECTB C Pa3IMYHBIMM BHJAMHU XHMHMUYECKOH CBS3H.
Crenens nucconuanuy. CUIBHBIE U CI1a0bIe AIEKTPOJIUTHI.

Peakuuu noHHOro obMeHa. YciaoBHsI NPOTEKaHUsl peakUUid MOHHOTO OOMEHa, MOJHbIE U
COKpalEHHbIE MOHHBIE ypaBHEHUs peakuuil. CBOMCTBa KUCJIOT, OCHOBAaHUI U COJEH B CBETE
npeAcTaBiIeHU 00 3JIEKTPOIUTHYECKON Jucconuanuu. KadecTBeHHble peaklUd Ha HOHBI.
[TonsTHE O THAPOIN3E CONEN.

Xumuueckuii IKCnepumenm:

O03HAKOMJICHHE C MOZCISIMU KPUCTAJUIMYECKHUX PEHIETOK HEOPraHMYECKHUX BEILECTB —
METaJUIOB M HeMeTauioB (rpadura W anamasa), CJIOXKHBIX BEHIECTB (XJIOpHAA HATpuUs),
UCCJIENOBAHNE 3aBUCHUMOCTH CKOPOCTH XMMHMUYECKON pEaKUuu OT BO3JACHCTBUS pa3IMUHBIX
(GakTOpoB, UCCIIEOBAaHUE 3JIEKTPOIIPOBOAHOCTH PACTBOPOB BEIIECTB, MPOLIECCA JUCCOLUALUU
KHCJIOT, ILeno4eld M coied (BO3MOYKHO HCIIOJIb30BAaHME BHUAEO MaTepHalloB), INPOBEICHHE
OMBITOB, WIIIOCTPUPYIOIIUX NPU3HAKU MPOTEKaHUs peakiuii MOHHOro oOMeHa (oOpa3oBaHue
ocajika, BBIJENICHHE Tra3a, 00pa30BaHME BOJbI), OINbBITOB, WIIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJINTEIbHO-BOCCTAHOBUTENIbHBIX peaKkUUil (rOpeHHe, peakluu pPas3iokKeHMs, COEAUHEHHUS),
pacrno3HaBaHWE HEOPraHMYECKHX BEHIECTB C IOMOIIBIO KAadyeCTBEHHBIX DPEAKIUN HAa HOHBI,
pEIlIeHNE YKCIIEPUMEHTANIbHBIX 3a/1a4.

HemeTta/iibl 4 UX COCJUHEHUSA

OOmast xapakrtepucTuka TajioreHoB. OcOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEepHbBIE
crenieHu okucieHus. CtpoeHue M (U3MYECKHE CBOWCTBA IMPOCTBIX BELIECTB — TaJOIEHOB.
XuUMHUECKHE CBOMCTBa Ha NpuUMepe XJiopa (B3auMOJEHCTBHE C MeTajslaMH, HeMeTallJaMH,
mienouyamu).  Xuoposoaopod. ConsiHas KUCIOTa, XMMHMUYECKHE CBOMCTBA, IOJIyYEHHUE,
npuMeHeHue. JIeHcTBre XJ10pa U XJIOPOBOJOPOJa HAa OpraHu3M 4ellIoBeKa. BakHelue XJI10puabl
U UX HaX0XJIEHUE B IPUPO/IE.

OO6mas xapakrepuctuka s1aeMeHTOB VIA-rpynnbl. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne W (U3MYEeCKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHUCIIOpOJia U Cepbl. AJUIOTPOINHbIE MOIU(UKAIIMKA KUCIOPOJAA U Cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBojopoj, CTpoeHHe, (U3MYECKHE M XUMHUYECKHe CBOWCTBA. OKCHIBI CEphl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCUIOB. CepHas KUCIIOTa, (PU3UYECKUe U XMMHUYECKHE CBOWMCTBA
(oOme Kak MpPEeACTaBUTENS Kiacca KHUCIOT M crenuduueckue). XUMHUYECKHE PEaKIty,
JeXale B OCHOBE NPOMBIIUIEHHOTO croco0a MojydyeHus cepHo Kuciothbl. I[lpumenenue
cepHoi kucnoTsl. CoM CepHOM KMCIOThI, KaUeCTBEHHAs peaklys Ha cyibpaT-uoH. Haxoxaenue
ceppl M €€ COCIMHEHUH B MpUpoAE. XHUMHUYECKOE 3arpsA3HEHHE OKPYKaIoIIEH Ccpeabl
COCIMHEHUSIMH Cephbl (KHCIOTHBIC TOXAM, 3arpsA3HEHUE BO3AyXa M BOJOEMOB), CIIOCOOBI €ro
MPEIOTBPALICHHUSL.

OOmas xapaktepuctuka 3yeMeHTOB VA-rpynmnbel. OcCOOEHHOCTH CTPOEHHS AaTOMOB,
XapaKTepHble CTENEHM OKHUCIEHHsA. A30T, pPACIHpOCTpaHEHHE B MpUpOAe, (U3UUECKUe Hu
XUMHUYecKkue cBoiictBa. KpyroBopor a3ota B npupoae. AMMHaK, ero (pU3nuecKue 1 XuMHYECKue
CBOIICTBa, Mony4yeHue u npumeHeHure. Coau aMMOHHUS, UX GU3NUYECKHUE U XUMHYECKHE CBOWCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHUS. A30THasi KHUCIIOTa, €€ IOJIyYeHHE,
¢usuueckue M XUMHUYECKHE CBOicTBa (OOIIMe Kak MpeACTaBUTENs Kiacca KHUCIOT |
cneuupuyeckue). Vcnonap3oBaHWe HUTPATOB M COJEM aMMOHHUS B KaueCTBE MHHEPAJIbHBIX



ynoopenuii. XUMHUECKOE 3arps3HEHHE OKPYXKAIOIeH cpeibl COeTUHEHUSIMH a30Ta (KUCIOTHBIE
JOX/IM, 3arpsi3HEHHE BO31yXa, MOYBbI M BOAOEMOB). Docdop, amioTporHbie MOIUPUKALIH
docdopa, ¢pusznueckue u xumudeckue cpoictBa. Oxcup docdopa (V) u docdopHas kuciora,
¢uznyeckue M XMMHUYECKHE CBOWCTBa, moiyueHue. Mcmonb3oBanue ¢(ochaTtoB B KauecTBe
MUHEPATBHBIX YIO0OPEHUIA.

OO6mas xapakrepuctuka s1eMeHTOB |VA-rpynnbl. OCOOCHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTETNIEHU OKUCIICHUS. YTJEepo/, aJFIOTPOIIHbIE MOAU(DUKAIINY, PACTIPOCTPAHEHHE B
npupojie, Gusnueckre u XuMu4Yeckue cBorcTBa. Aacopouus. KpyroBopot yriepona B mpupo/ie.
Oxkcunsl yriaeposaa, ux (pU3M4Yeckue U XMMUYECKHE CBOMCTBA, IEUCTBUE HA JKUBBIE OPTaHU3MBI,
NOJTy4eHHEe U MPUMEHEeHHe. DKOJIOTHYECKUE MPOoOIeMbl, CBs3aHHbIe ¢ okcuaoM yriaepoaa (1V),
TUIO0TEe3a INI00ATbHOTO MOTEIUIEHUs KJIMMaTta, NapHUKOBBINA 3Q¢eKkT. YTonbHas KUCIOTa U €€
comu, X (pu3MUeckre MU XUMUYECKHE CBOMCTBA, MOJIyueHHE W TpuMeHeHue. KauecTBeHHas
peakuusi Ha  KapOoHaT-woHBI.  lcmomp3oBanume  kapOOHATOB B OBITY, MEIMIIMHE,
HPOMBIIIJICHHOCTH U CEJILCKOM XO35HCTBE.

[lepBoHayasibHbIE MOHATHS 00 OpPraHMYECKUX BELIECTBaX KaK O COEIUHEHMSIX YIyepoja
(MeraH, »TaH, STWIEH, AalEeTWIEH, JTaHOJ], TJHIEpPUH, YKCycHas Kkucinorta). Ilpuponnsie
UCTOYHUKU YTJIEBOJOPOAOB (yrojb, NMPUPOAHBIA ra3, HeQTb), MPOAYKTHl HX THepepabOTKu
(OeH3uH), UX poJb B OBITY U MPOMBIIUIEHHOCTH. [IoHATHE 0 OMOTOTHUECKU BaXKHBIX BELIECTBAX:
KUpax, Oelkax, yrieBoJax — W HMX pOJIM B JKU3HU 4YeloBeKa. MarepualbHOE €JUHCTBO
OpraHMYECKUX M HEOPTraHMUYECKUX COCTUHEHHIH.

Kpemuuii, ero ¢usnueckue MW XUMHUYECKHE CBOWCTBA, IMOJy4Y€HHE M NPUMEHEHHE.
CoenuHenns kpemHuss B mpupone. OOmmue mpenctaBieHuss o0 okcuae kpemuus (1V) wu
KpeMHHUEBOU KucioTe. CUIIMKAThI, UX UCIOJIh30BaHKE B OBITY, B IPOMBIIIICHHOCTH. Bakneiimme
CTPOUTETLHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jxene300eToH. I[IpobGiemsl
0€301acHOr0 UCIOJIb30BaHUS CTPOUTENIBHBIX MAaTEPHAIOB B IOBCEAHEBHOM HKHU3HHU.

Xumuueckuii IKcnepumenm:

u3yueHre oOpa3loB HEOPraHMYECKUX BELIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEACHUE
Ka4eCTBEHHBIX PEaKIWi Ha XJIOPUA-WOHBI W HAOIIOJACHUE MPHU3HAKOB MX MPOTEKAHUS, OIBITHI,
oTpaxaromue (pU3NYeCKue U XUMUYECKHUE CBOWCTBA TajJOT€HOB U UX COEIWHEHUH (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEpPHAIOB), O3HAKOMJIEHHE C 0OpaslamMu XJIOpHUJIOB (TaJIOT€HHUIOB),
O3HAaKOMJIEHHE C oOpa3llaMu cepbl U €€ COeAMHEHUSMU (BO3MOXKHO HCIOJIb30BaHUE
BHUJICOMATEpPHAJIOB), HAOMIOJEHHE Tporiecca OOyrauWBaHHs  caxapa TMOJ  JCHCTBHEM
KOHIICHTPUPOBAHHOM CEPHOM KUCIOTHI, U3yYCHHE XUMUYECKUX CBOWCTB pa30aBICHHON CEpHOM
KHCJIOTHI, TIPOBEJICHHE KaueCTBEHHOW peakiuy Ha CyiabpaT-HOH M HAOIOJCHHE IMpH3HaKa e
MIPOTEKaHusl, O3HAKOMJIEHHE ¢ (PU3MUECKMMM CBOMCTBAMHU a3zoTa, gochopa M MX cCOeAMHEHUMN
(BO3MOYKHO HCIIOJI30BAHKE BHIEOMATEPUAIIOB), 00pa3iaMu a30THHIX U (PochOpHBIX yaoOpeHuH,
MoJlyueHue, coOupaHue, pacro3HaBaHHE W U3YYEHHE CBOICTB aMMMaka, IPOBEJICHUE
Ka4eCTBEHHBIX pPEAaKIMA Ha HMOH aMMOHMA MU (ocdar-uoH M H3ydeHHE MPHU3HAKOB HX
MIPOTEKaHUs, B3aMMOJCICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MEIbI0 (BO3MOXKHO
HCIIONb30BAaHUE BUICOMATEPHATIOB), M3yYEHHE MOJENel KpUCTANTMYECKUX PEHIETOK aamasa,
rpaduta, ¢ymwiepeHa, O3HAKOMJIEHHE C TMPOIECCOM aACOpPOIMU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIJIEM M YCTPOHCTBOM NPOTUBOras3a, MojyuyeHue, cooupanue, pacrio3HaBaHue
U W3y4YCHHE CBOWCTB YTJIEKHCIIOTO Tra3a, NMPOBEJCHHE KAa4eCTBEHHBIX PEAKIMK Ha KapOOHAT U
CHWJIMKAT-HOHBl W H3y4YEHHE TPU3HAKOB MX IMPOTEKAHMS, O3HAKOMJICHHE C MPOAYKLHEH
CHJIMKAaTHON TPOMBIIIJICHHOCTH, PEIIeHHEe SKCIEPUMEHTANbHBIX 3a7jad 1o Teme «Baxuelme
HEMETAJJIbl U UX COCTUHEHUSY.



MeTa/ibl M X COeIHMHEHUS

OO0mass xapakTepUCTHKA XHMHYECKUX DJIEMEHTOB — META/UIOB HAa OCHOBaHUHM WX
nonoxkenus B [leproanueckoit cucteme XxumMudeckux amemeHToB . Y. MenzaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MeTayuimueckass CBs3b M METAUIMYECKas KpUCTaJUTHYecKas
pemeTka. DIEKTPOXUMHUYECKUN psiJ HanpsbDKeHUM MeTawioB. Du3nueckue U XUMUYECKHE
cBoiicTBa MeTaymoB. OOmue crocoObl MoMydeHuss MeTaIoB. [IoHATHE O KOPPO3UU METaIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI KX OT KOppo3uu. CriaBsl (CTalb, YyTYH, JIOPATIOMUHUN, OpOH3a) 1
UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[[{erounble MeTaNIBL: TIOJIOKEHUE B Ilepronnueckoil cucteMe XMMUYECKUX 31eMeHTOB [1.
N. MenpneneeBa, CTpOGHHE UX aTOMOB, HaXOXJeHUE B npupoje. Ouznueckue U XUMUUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kaius). OKCUIBI U THAPOKCUIBI HATpHs U Kanus. [Ipumenenue
LIEJIOYHBIX METAJUIOB U UX COECIMHEHUM.

[IlenouyHo3emenbHBIE METAUIBl MarHuid W KajblMil: noJioxkeHue B Ilepumogmueckoit
cucrteMe xumudeckux snemeHtoB JI. M. MeHneneeBa, CTpOo€HHE UX aTOMOB, HaXOXKIEHUE B
npupojae. OU3NYECKUEe U XMMHYECKHE CBOMCTBA MarHus W KaJblus. BaxkHeimme coennHeHus
KaJbIusl (OKCHI, THAPOKCHU/I, COJN). JKECTKOCTH BOABI U CITOCOOBI €€ YCTpaHEHUSI.

Amomunuii: nonoxenue B Ilepumonnueckoid cucreMe xumuyeckux snemeHtoB J[. U.
MenpeneeBa, CTpO€HUE aToMa, HaxoJeHue B npupoje. Gusnyeckue U XUMUUYECKHE CBOICTBA
amoMuHusi. AMGOTEpHBIE CBOMCTBA OKCHJIA U THIPOKCUIA ATFOMUHUS.

Kenezo: mnonoxenue B Ilepuoanueckoil cucreme xumudeckux »syemeHtoB J[. H.
MeneneeBa, CTpO€HHUE aToOMa, HaxoXJeHue B npupojae. Gusnyeckue U XUMUYECKHE CBOMCTBA
xene3a. Oxkcuapl, ruapokeusl u conu skenesa (II) m xenesa (1), ux cocras, cBoiicTBa u
MOJIy4eHHE.

Xumuueckuit Ikcnepumenm:

O3HAKOMJIGHHE C O00pa3llaMu MeTallIoOB M CIJIaBOB, UX (U3NYECKUMHU CBOMCTBAMH,
U3y4YEHUE PEe3yIbTaTOB KOPPO3HH METAUIOB (BO3MOKHO HCIOJB30BAaHUE BHUACOMATEPUATIOB),
0COOCHHOCTEH B3aMMOJICHCTBYSI OKCHIA KaJbIUs U HATPUS C BOJIOM (BO3MOKHO MCIIOJIB30BaHUE
BHJICOMATEPHAIIOB), KCCIICIOBAHUE CBOWCTB >KECTKOM BOJBI, MpoIlecca TOPEHHS Keje3a B
Kuciaoposie  (BO3MOXKHO — KCIIOJIb30BAaHHE  BUIACOMATEPHUANIOB), TMPU3HAKOB  MPOTEKAHUs
KaueCTBEHHBIX peaklMii Ha MOHBI: MarHusl, Kajblus, aJlOMUHUS, IMHKa, xene3a (I1) u xenesa
(1), memu (1), HabarOIEHUE U OMKMCAHKUE MPOIIECCOB OKPALIMBAHUS IJIAMEHH MOHAMH HATPHS,
KaJiisg ¥ KaJIbIHs (BO3MOXKHO HCIIOJIb30BAaHUE BUICOMATEPHUATIOB), UCCIAEAOBaHNE aM(OTEPHBIX
CBOMCTB THJIPOKCHJIA AIFOMUHUS U THIPOKCU/A LIMHKA, PEIIEHUE SKCIEPUMEHTAIbHBIX 3a/1a4 110
TeMme «BakHeume MeTaibl U UX COCTUHEHUSD.

XuMHS U OKPY KA0IIas cpeaa

BemectBa u Marepuaisl B MOBCEJHEBHOM KM3HM YelloBeKa. be3omacHoe MCnoab30BaHUe
BEUIECTB M XUMHUYECKMX peakiuii B ObiTy. [lepBas moMomip MpuM XUMHUYECKUX OXOrax u
OTPABJICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKPYKAIOMICH cpepl (MpeaenbHast 0MyCcTUMast KOHIIEHTPAIIHs
BemecTs, ganee — [1/1K). Poib XuMum B perieHuu 3KOJIOTHIECKUX TPOOIIEM.

Xumuueckuii IKcnepumenm:

U3y4eHue o0pa3IoB MaTepUaNIOB (CTEKIIO, CIIJIaBbI METAJIIOB, MTOJTMMEPHBIC MATEPHUATIBI).

Mesrcnpeomemmnunie ceasu

Peanuzanus MexnpeIMeTHbIX CBA3€H NPHU M3YYEHMH XMMUU B 9 Kitacce OCYyIIEeCTBIISIETCS
yepe3 UCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaK © TIOHATHUH,
SIBJISIFOLIUXCSI CACTEMHBIMHU JIJIs1 OT/IENIbHBIX MPEMETOB €CTECTBEHHO--HAYYHOT'O ITUKJIA.



OOmme ecTecTBEHHO-HAyYHBIE IIOHATHS: HAYYHBIH (akT, TUIOTE3a, 3aKOH, TEOpHs,
aHaJIU3, CUHTE3, KJaccuuKanus, IIEPUOUYHOCTD, HaOII0ICHUE, SKCIIEPUMEHT,
MOJIETIMPOBaHUE, U3MEPEHUE, MOIEIIb, SIBJICHUE, TAPHUKOBBIN 3P EKT, TEXHOJIOT U, MaTepUAIIbI.

®usuka: Marepusi, aToM, OJJEKTPOH, IPOTOH, HEWUTPOH, HWOH, HYKJIHWJ, HN30TOIIbI,
pPaaMOaKTHBHOCTb, MOJICKYJd, OJJICKTPUYECKUH 3apsiji, NPOBOAHUKH, IIOJYIIPOBOJHUKH,
JUIJIEKTPUKY, (OTOIEMEHT, BELIECTBO, TENIO, 00bEM, arperaTHOe COCTOSIHUE BEILECTBa, ras,
pacTBOp, PacTBOPHUMOCTh, KPHUCTAJUIMYECKAs PEMIETKA, CIUIaBbl, (DU3NYECKUE BEIUYUHBI,
eIMHUILIBI U3MEPEHUS, KOCMUYECKOE MPOCTPAHCTBO, TIAHETHI, 3BE3/1bl, CoJHIIE.

buonorus: ¢orocunres, apixanwe, Ounoctepa, 3KOCHCTEMa, MHHEpPAIbHBIC YIOOpEHHS,
MHUKPORJIEMEHTBI, MaKpPOAJIEMEHTBI, TUTATEIbHbIE BEIIECTBA.

I'eorpadusi: armocdepa, ruapocdepa, MHHEpalbl, TOpPHbIE MOPOJIBI, IOJIE3HbIE
HCKONIaeMblIe, TOTUTMBO, BOJTHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBLIEI'O OBPA30BAHUA

JINYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pe3yJbTaThl OCBOEHHUS MPOrpPaMMbl OCHOBHOTO 00IIero o0pa3oBaHUs
JIOCTUTAIOTCS B XOJle O0Y4YEHUsI XMMUU B €IUHCTBE YUeOHOI M BOCTIUTATENbHOMN JEATEIbHOCTH B
COOTBCTCTBHUHU C TPpaaAULIMOHHBIMHA pOCCPIfICKHMPI CONOKYJIbTYPHBIMU n AYXOBHO-
HPaBCTBEHHBIMHM LIEHHOCTSIMM, NPUHATHIMU B OOIIECTBE MpaBWJIaMH U HOPMaMH IOBEIEHUS U
CHOCOOCTBYIOT MpolieccaM CaMOIIO3HAHMS, CAMOPA3BUTHUS M COLMAIM3AINN 00yYaroIUXCs.

JIMYHOCTHBIE pe3yNbTaThl OTPAXKalOT T'OTOBHOCTh OOYYArOIIMXCS PYKOBOJCTBOBATHCS
CUCTEMOM TTO3UTHBHBIX IIEHHOCTHBIX OpHeHTaHI/II;'I U paCIMPCHUC OIIbITa ACATCIBHOCTHU Ha eé
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTpHOTHYECKOr0 BOCTIUTAHMSL:

LEHHOCTHOI'O OTHOIIECHUSA K OT€YECTBEHHOMY KYJIBTYPHOMY, UICTOPHUYECKOMY U HAYIHOMY
HaCJICIUO, INIOHMMAaHHA 3HAUYCHUA XUMHYECKOMN HayKH B JXU3HHU COBPCMCHHOI'O O6I_I_IGCTBa,
CIIOCOOHOCTH BJIAJIETh JIOCTOBEPHON MH(pOpManuedl O MEepeOBbIX TOCTHKEHHUSIX U OTKPBITUIX
MHUPOBOH M OTE€YECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpOWCTBE
MUpa 1 001IeCTBa;

2) rpaskIaHCKOr0 BOCIIMTAHUS:

MNpEaACTaBJICHHUA O COLUMAJIBHBIX HOpMax MW IpaBUIaX MEKINYHOCTHBIX OTHOIIEHUHA B
KOJIJIEKTHBE, KOMMYHUKAaTUBHOM  KOMIIETEHTHOCTH B OOIIIECTBEHHO  TOJIE3HOM,
y4eOHO-UCCIIEIOBATEIbCKOM, TBOPUECKOW M JAPYIMX BHJAX JEATEIbHOCTH, TOTOBHOCTH K
pa3HO00pa3HON COBMECTHOM AESITELHOCTH MPH BBINOJIHEHNN yUeOHbBIX, I03HABATEIbHBIX 3a/1a4,
BBIITIOJJHCHHUHU XHUMHWYCCKHUX OSKCICPUMCHTOB, CO3JaHHUU y‘-IC6HBIX IMPOCKTOB, CTPEMIICHHA K
B3aMMOINIOHMMAHUIO0 ¥ B3aUMOIIOMOILM B MpOLECCe 3TOW y4yeOHOH IesTeIbHOCTH, TOTOBHOCTU
OLICHUBAaTh CBOE IMOBEJEHHE U TOCTYNKH CBOMX TOBApHUILEH C MO3UIMHU HPABCTBEHHBIX M
IIPaBOBBIX HOPM C Y4ETOM OCO3HAHUS ITOCIIEACTBUI IIOCTYIIKOB;

3) HeHHOCTH HAYYHOI0 MO3HAHMSL:

MHUpPOBO33PEHYECKHE  NPEACTAaBICHHUS O  BEUIECTBE U  XUMHUYECKOM  peaKluu,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO Pa3BUTHs HAayKHM W COCTABIJIAIOIINAE OCHOBY JUIS
NOHMMaHMUA  CYIIHOCTH HAyYyHOW KAapTHHBI MHpa, NPEACTAaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTAX PA3BUTUS MPHUPOJIbI, B3aUMOCBA3AX YeJIOBEKa C MPUPOAHOI cpenoi, o posn
XMMUH B IO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HABaTEJIbHbIE MOTHUBBI, HAlpaBJICHHbIE Ha IOJYyYEHHE HOBBIX 3HAHMHM MO XHMHH,
HEOOXOUMBIC JIJIsi OOBSCHEHUS HAONIOMAeMBIX TIPOIIECCOB W SIBJICHHM, IO3HABATEIHLHOM,
MH(QOPMALMOHHON M YUTATENbCKON KYJIbTYphl, B TOM YHCJIE€ HABBIKOB CAMOCTOSATEIBHON pabOThI
C y4yeOHBIMHM TEKCTaMH, CIIPAaBOYHOH JUTEPaTypoOi, AOCTYHNHBIMH TEXHHUUECKUMH CpPEACTBAMHU
MH(POPMALIMOHHBIX TEXHOJIOTUH;

UHTEpeC K OOYyYeHHI0O M TO3HAHHIO, JIFOOO3HATEIHHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
caM000pa3oBaHNI0, IPOEKTHOM M HCCIEA0BATEIbCKON JESATENIbHOCTH, K OCO3HAHHOMY BBIOOpY
HaIlpaBJIEHHOCTH U YPOBHsI 00yueHUs B JaJibHEHIeM;

4) ¢hopMHUPOBAHHS KYJIBTYPHI 310POBb:

OCO3HAHUC TCHHOCTHU JKWU3HHW, OTBCTCTBCHHOI'0O OTHOHUICHUA K CBOCMY 3J10pPOBBIO,
YCTAaHOBKM Ha 3JI0pOBbIii 00pa3 >KWM3HM, OCO3HAHHE NOCIEACTBUM M HENPUITHE BPEIHBIX
OpUBbIUEK (YHOTPeOJIEHUs] ANKOrojs, HapKOTHKOB, KYpEeHHs), HEOOXOAUMOCTH COOIIOAECHUS



npaBuil 0€30MacHOCTH TMpPH OOpalllEeHMH C XMUMHYECKHMHU BeIIeCTBAaMU B OBITY U pealbHOMN
JKU3HU;

5) TPy10BOr0 BOCIIMTAHUS

HWHTEpEC K MPAKTUIECKOMY M3YUYEHHUI0 Ipodeccrii U Tpya pa3indHOTO pojaa, yBaKEHHE K
Tpyly U pe3yidbTaraM TpPYIAOBOU JAESATENbHOCTH, B TOM YHCJIE Ha OCHOBE NPUMEHEHUS
NPEIMETHBIX 3HAaHMM 10 XWMHUHM, OCO3HAHHBIH BBIOOp WHAMBHUIYAIBHOM TpaeKTOpUU
MIPOJIOJDKEHUST OOpa30BaHMsI C YYE€TOM JIMYHOCTHBIX HMHTEPECOB M CIOCOOHOCTH K XUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHoil mpodecCuoHaIbHOW NeATeIbHOCTH U
pa3BUTHUSL HEOOXOJUMBIX YMEHUI, TOTOBHOCTh aJallTUPOBATHCS B MPOPECCHOHATBHON CPeIE;

6) 3K0JIOrM4ecKOro BOCIIUTAHMS:

AKOJIOTHYECKHU 11eJIeCO00pa3HOe OTHOIICHUE K MPUPOIEC KaK MCTOUYHHUKY KU3HHU Ha 3eMile,
OCHOBE €€ CYIIECTBOBaHMs, MOHUMaHHE IIEHHOCTH 3J0POBOr0 W Oe30macHOro obpasza KH3HHU,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PHU3UUYECKOMY U TMCUXMUYECKOMY 370POBbIO,
OCO3HaHUE IIEHHOCTH COOJIOICHHUS MPaBUI OE30MacHOTO MOBEACHUS TPU paboTe ¢ BEIIECTBAMU,
a TaK)Ke B CUTYalLMSX, YTPOKAKOIIUX 3I0POBBIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH MPHUMEHSTHh 3HAHUS, MMOJlydaeMble NpPU HM3YYEHUU XUMHH, JJIS PelIeHUs
3a/1ay, CBA3aHHBIX C OKpPYXKalOLEel MPUPOIHOMN CpeoH, 1Jisl MOBBILIEHUS YPOBHS SKOJOTUUECKOU
KYJIBTYpPbI, OCO3HAHUS TJI00ATBFHOTO XapakTepa SKOJIOTHUYECKUX MPOOJIeM U MyTel WX pelieHUs
MMoCpeACTBOM METOAOB XUMHH, DKOJIOTMUCCKOro MBINIJICHHUA, YMCHUA PYKOBOJACTBOBATLCA UM B
MO3HABaTEJIbHOW, KOMMYHUKATUBHON U COIMAIbHOM MPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATHBI

B cocrase MCTAIIPEAMCTHBIX PEC3YJIbTATOB BLIACIAIOT 3HAYMMBIC [JIA (1)OpMI/Ip0BaHI/I$[
MHUPOBO33PEHUST OOIIEHAYYHbIE TOHATHS (3aKOH, TEOpHs, MPUHIIMII, TUNOTE3a, (akT, cucrema,
MIPOLIECC, IKCIEPUMEHT U JAPYToe.), KOTOPbIE UCHOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
npeaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUM M3 ATHX MPEeIMETOB (POPMUPOBATH MPEICTABICHHUE O
LIEJIOCTHOW Hay4yHOW KapTHMHE MHpa, U YHHUBEpCAJIbHbIE YydeOHblE NEHCTBHS (I103HABaTENbHBIE,
KOMMYHHUKATHBHBIE, PETYISTHBHBIE), KOTOPbIE OOECIEeYMBAIOT (OPMHUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUTAHUPOBAHHIO M OCYIIECTBICHUIO YI€OHOH JESITEIIBHOCTH.

Ilo3naBaTeibHBbIE YHHBEPCAJIbHBIE YUeOHbIE 1eHCTBUS

Ba3oBble jioruyeckue aeicTBUA:

YMCHHUA HCIIOJB30BaTh HpI/IéMBI JIOTUYCCKOro MBIINUJICHUSA TIIPpU OCBOCHUH 3HAHWUU:
PaCKphIBaTh CMBICJI XUMHWYECCKUX HOHATHUH (BI)IHeJ'ISITI) nux XapaKTCPHBIC IIPpHU3HAKH,
YCTaHABIMBATh B3aMMOCBS3b C JIPYTUMU MOHATUSMHU), UCTIOIH30BaTh MOHATHUS ISl OOBSICHEHUS
OTIENbHBIX (DAaKTOB W SBICHHH, BBIOMpATh OCHOBAHMS M KPUTEPHM JJs KiaccuuKanuu
XUMHWYCECKHUX BCIICCTB U XUMHNYCCKUX peaKHHﬁ, YCTaHAaBJIIMBATh MMPUYUHHO-CJIICICTBCHHBIC CBA3U
MeXIy OOBEKTaMHU U3YyUEHUsl, CTPOUTH JIOTUYECKUE PAcCYXIeHUs (MHAYKTUBHBIC, IeyKTUBHBIE,
0 aHAJIOTHH), AeNaTh BBIBObI U 3aKIIOUYCHHUS;

YMCHHUC HNPUMCHATL B MPOLECCCC MO3HAHUA IOHATHUA (HpCI[MeTHBIe n MeTaHpellMeTHble),
CUMBOJIMYECKHE (3HAKOBBIE) MOJENH, HCIOJIb3yEMble B XUMHH, NPeoOpa3oBbIBaTh MIMPOKO
MPUMEHSEMbIE B XUMHUU MOJIEIbHbIE MPEACTABICHUS — XUMUYECKHI 3HAK (CUMBOJI 3JIEMEHTA),
xumudeckass ¢GopMyla M ypaBHEHHE XUMHYECKOW peakluh — TMpU pelIeHud YydeOHo-
MO3HABATENIbHBIX 33/lay, C Y4Y€TOM HSTHUX MOJEIbHBIX MPEJCTAaBICHUN BBIABIATH U
XapaKTCPU30BaTh CYUICCTBCHHBIC IMPHU3HAKHW HU3Yy4YaCMBbIX O6’beKTOB — XUMHYECCKUX BCIICCTB U
XUMHUYECKHX DPEaKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CIEACTBEHHbIE CBSI3U U
MPOTUBOPEYMS B U3YUAEMBIX IPOLIECCaX U SBJICHUSX.

ba3oBbie ucciieqoBaTe/IbCKHE 1eHCTBHS:



YMEHHE HCIOJb30BaTh MOCTABJICHHBIC BOMPOCHI B Ka4eCTBE MHCTPYMEHTA MO3HAHUS, a
TaKkKe B KadecTBE OCHOBBI JUIsI (OPMHUPOBAHUS THUIIOTE3bl MO TPOBEPKE MPABUIBHOCTH
BBICKa3bIBAEMBIX CYKICHUH;

nproOpeTeHre OmnbITa 10 IUIAHUPOBAHHIO, OPTaHM3AlMU M TPOBEICHHIO YYCHUYCCKHUX
IKCIIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJIOM IPOIIECCa, CaMOCTOSTEIBHO IPOTHO3UPOBATh €ro
pe3yiabTat, (opMyIHpoBaTh O0OOIIEHMS W BBIBOABI MO pe3yjbTaTaM MPOBEIEHHOTO OIBITA,
MCCIICIOBaHMS, COCTABIIATH OTYET O POJICTaHHOM padoTe.

Paborta ¢ unpopmanmeii:

YMEHHUE BHIOUPATh, aHAJTM3UPOBATh U WHTEPIPETUPOBATh HH(DOPMAITUIO PA3ITUYHBIX BUIOB
U GOpM IpeJICTaBICHHS, TOTYyYaeMyI0 U3 pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAs JIMTepaTypa
XUMHYECKOTO COZIEp)KaHUs, CIPaBOYHbIE IOCOOMs, pecypchl VHTepHeTa), KPUTUYECKH
OILICHUBATh MMPOTHBOPECUUBYIO U HEIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHE MPUMEHSATh Pa3IUMYHbIC METO/IBI M 3aIPOCHI TIPU OUCKE U 0TOOpe WHpOpMAIUU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAMMBIX JJISl BHIIIOJHEHUsI yUYEOHBIX U MMO3HABATEIbHBIX 3aj1a4
OTIpeNeIEHHOTO THUIA, MPHOOPETeHHE OIbiTa B 00JacTH MCIOJNB30BaHUS HH(DOPMAITMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHUH, OBJIAJICHUE KYJIbTYPOH aKTUBHOTO MCIIOJIb30BAHUS PA3IMIHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMpATh ONTUMANbHYIO (opMy mpeacTaBieHUs
uH(pOpMaMK W WILTIOCTPUPOBATh pEIIacMbIe 3a/a4d HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
npyrumu Gpopmamu rpaduke U IX KOMOMHALIUSAMUY;

YMEHHE HCITONB30BaTh W aHAIM3UPOBATH B IpoOIecce YUYEeOHOH W WMCCIIeNOBATEIhCKOU
NeSITeIbHOCTH HH(POPMALIHIO O BIMSHUM MPOMBIIUIEHHOCTH, CEIbCKOI0 X03HCTBA U TPAHCIIOPTA
Ha COCTOSTHHE OKPY’KaIoIe MPUPOIHON CPEJIbI.

KoMMyHUKATHBHBbIE YHHBePCAJIbHbIE YUeOHbIe elCTBHA:

YMEHHUS 3aJaBaTh BOIPOCH (B XO0J€ AWaliora W (WJW) JTUCKYCCHU) TO CYIIECTBY
oOcyxnaeMoll TeMmbl, (HOPMYIUpPOBATH CBOM NPEAJIOKEHHS] OTHOCUTEIBHO BBIIOJIHEHUS
MPEJI0KEHHOM 3a/1a4H;

YMEHUS TPEACTABIIATh MOJMyYSHHbIE Pe3yJIbTaThl TO3HABATEIBHOM NEATETLHOCTH B YCTHBIX
U THCHPMEHHBIX TEKCTaxX; [ellaTh TMPE3CHTAUI0 pPEe3yJIbTaTOB BBIMOJHEHHS XHUMHYECKOTO
JKCIIepUMEHTa (J1a00paTOPHOTO OMBITA, JIA0OPATOPHOW PadOTHl IO KCCICIOBAHUIO CBOWCTB
BEIIECTB, YI€OHOTO MPOCKTA);

YMEHHUSI Y9eOHOTO COTPYJHHYECTBA CO CBEPCTHHKAMH B COBMECTHOH IMO3HABATEIHHON U
MCCIIEIOBATEIILCKOW JEATENEHOCTH TIPU PEIICHUH BO3HUKAIONIMX IMPOOJIEM Ha OCHOBE y4éTa
OOIIMX WHTEPECOB U COTJIACOBAHHS TO3UIUI (0OCYXICHHsS, OOMEH MHEHUSIMH, «MO3TOBBIC
HITYPMBI», KOOPIAMHAIIMSA COBMECTHBIX JEHCTBHIA, ONpEACIICHIE KPUTEPUEB 110 OI[CHKE KayecTBa
BBITIOJTHEHHOU PabOThI U IpyTHe).

PeryasiTuBHBIEe yHHBepcaJbHbIe Y4eOHbIe JelicTBHA:

YMEHHE CaMOCTOSITEIIbHO OTPEACIATh LEIH JeSTeIbHOCTH, TIIaHUPOBATh, OCYIIECTBIISTD,
KOHTPOJHMPOBATh M TP HEOOXOJAMMOCTH KOPPEKTHUPOBATh CBOIO JEATEIILHOCTH, BHIOMPATH
HaubOonee HSPQPEeKTUBHbIE CHOCOOBI pelleHuss Y4eOHbIX M IO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJIATh HMJIM KOPPEKTHPOBATH TPEJIOKEHHBIH aNTOPUTM JCUCTBHHA TPU
BBHITMIOJIHEHUH 33/IaHUH ¢ yYETOM TMIOJydeHHs] HOBBIX 3HAHMH 00 H3y4aeMbIX OOBEKTaxX —
BEIIIECTBAX U PEAKLUAX, OLIEHUBATh COOTBETCTBHE MOJYYEHHOTO pe3ybTaTa 3asBICHHOM LEH,
YMEHHUE HCIIONIb30BaTh U aHATM3UPOBATh KOHTEKCTHI, IPE/JIaraeéMbIe B YCIOBUH 3a/IaHUI.

NPEAMETHBIE PE3YJIbTATbI

B cocraBe mnpeaMeTHBIX pe3yabTaToOB IO OCBOEHHMIO O0S3aTEIBHOIO COJEpKaHus,
YCTQHOBJICHHOTO JaHHOM (enepanpHOW pabouell MporpamMmoi, BBIJIENAIOT: OCBOCHHBIE



06y‘IaIOH_II/IMI/IC$I HAY4YHbIC 3HaHUA, YMCHHA U CITIOCOOBI HeﬁCTBHﬁ, CHeI_II/I(bI/ILIeCKI/Ie JJIA

OpeaMETHOW 00MacTH «XUMUs», BUIBl JEATEIBHOCTH IO IOJYYEHHIO HOBOTO 3HAHUS, €ro
MHTEpIIpEeTalNy, IPeoOpa30BaHUIO U IPUMEHEHHIO B PA3JINYHBIX YYEOHBIX U HOBBIX CUTYalLIUSX.

K konny oOyueHus B 8 kiacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTD Y OOYUAIOLIUXCSI YMEHUI:

PacKpbIBaTh CMBICI OCHOBHBIX XMMUYECKUX MOHATHUN: aTOM, MOJEKYJa, XUMHUUYECKUM
JJIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMeCh (OJAHOpPOAHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHas M MOJEKYJspHas macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca, MaccoBas JOJS XHMHYECKOIO
JJIEeMEHTAa B COCAMHEHHH, MOJISIPHBIA OO0BEM, OKCHJ, KHUCIOTa, OCHOBAaHHE, COJlb,
AEKTPOOTPHULIATEIHLHOCTD, CTEIIEHb OKUCIICHHSI, XUMHUECKasi peaklus, KJIacCuPpUKaus
peakuuii: peakliuy COEAMHEHUs, pEaKLUU Pa3IoKEHUs, PEAKIIMU 3aMELICHMs], PEaKIIUU
oOMeHa, 3K30- U SHAOTEPMUYECKUE PEaKIIUH, TEIIOBOM 3PPEKT peakuu, SApo aToMa,
ANIEKTPOHHBIN CIION aroma, aToMHas OpOWTanb, pajuyCc aromMa, XUMHUYEcKas CBS3b,
IIOJIIpHAsl M HEIOJIApHAas KOBAJIECHTHAsl CBsA3b, MOHHAsl CBSI3b, MOH, KAaTMOH, AHUOH,
pacTBop, MaccoBast JOJIs BellecTBa (MPOLIEHTHAs KOHIIEHTPALUs) B pacTBOPE;
WJUTFOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMUMHUYECKUX MOHATHM M NPUMEHSTH 3TH
MOHSITHS ITPU ONUCAHUM BEILIECTB M UX MPEBPAIICHUN;

UCIIONIb30BAaTh XMMHMYECKYI0 CHMBOJUKY JJIsi COCTaBJICHHUS (OpMYyNT BEIIECTB U
YPAaBHEHUN XUMUYECKUX PEAKIUM;

OIIpE/EIATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COEAUHEHMSIX, CTENEHb
OKHCIJIEHUSI DJIEMEHTOB B OHHApHBIX COEIUHEHUSX, MPUHAUIEKHOCTh BEHIECTB K
onpefenéHHOMY Kilaccy COeAMHEeHMi 1o QopmynaMm, BHI XUMHYECKOH CBS3U
(KoBasieHTHAsl U MOHHAs) B HEOPTAaHUYECKUX COECTUHEHUSX;

packpsiBaTh cmbica [lepuoanueckoro 3akona JI. M. MenaeneeBa: 1€MOHCTPUPOBATH
MIOHMMAHHUE TEPUOJNYECKON 3aBHCHUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT HX
nonokeHuss B Ilepuonnyeckoil cucreme, 3aKOHOB COXPAHEHHS MAacChl BEIIECTB,
MIOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHMsI, 3aKOHAa ABOTaJipo;

ONUCHIBaTh M XapakTepu3oBarh TaOnuuHyio ¢opmy Ilepuonuueckoil cucTeMsl
XUMHUYECKHUX DJIEMEHTOB: pas3inyaTh IMOHSATHS «IJIaBHas moArpymmna (A-Tpymma)» u
«moboynast monarpynmna (b-rpymma)», manbie ¥ OOJbIIME TEPUOIBI, COOTHOCUTH
o003Ha4YeHUs, KOTOpble UMetoTcsl B Tabnmue «llepuomuueckas cucteMa XUMUYECKHX
anemenToB [[. 1. MenneneeBa» C 4MCIOBBIMU XapaKTEPUCTUKAMHM CTPOECHHUS aTOMOB
XUMHUYECKUX DJEMEHTOB (CocTaB MW 3apsia sapa, oO0Illee YHCIO JJICKTPOHOB H
pacnpeziesieHre UX Mo 3JIEKTPOHHBIM CIOSM);

KJIAaCCU(UIIMPOBATh XMMHUYECKUE AJIEMEHThI, HEOPraHMUECKHUE BEIECTBA, XUMUYECKUE
peakuuu (110 YMCIy M COCTaBy Y4YacTBYIOILIMX B PEAKIMM BELIECTB, IO TEILIOBOMY
sbdexry);

XapakTepu30BaTh (OMUCHIBaTh) OOIIME XUMHUYECKHE CBOWMCTBA BEIIECTB PA3TUYHBIX
KJIacCOB, MOJATBEp)KJas  ONHUCAaHWE TpUMEpaMH  MOJIEKYJSPHBIX  ypaBHEHUH
COOTBETCTBYIOILIMX XUMUYECKUX PEaKIUi;

IIPOrHO3MPOBAaTh CBOMICTBA BEIIECTB B 3aBUCHUMOCTH OT MX Kaue€CTBEHHOI'O COCTaBa,
BO3MOKHOCTH IPOTEKaHUSI XMMUYECKUX MPEBPALLEHUN B PA3JIMYHBIX YCIOBHUSIX;
BBIYUCIISATH OTHOCUTENBHYIO MOJIEKYJSIPHYIO M MOJISIDHYIO MAcChl BEILIECTB, MACCOBYIO
JI0JTI0 XMMUYECKOTO 3JIEMEHTa 110 (hopMyJie COEMHEHUS, MAaCCOBYIO JIOJIIO BEILIECTBA B
pacTBope, MPOBOJUTH PACUEThI 10 YPaBHEHUIO XUMUUYECKOM peakluu;



NPUMEHATh OCHOBHBIE ONEpAaIlMy MBICIUTEIBHON NEATENTbHOCTH — aHAJM3 U CUHTE3,
CpaBHEHHUE, 0000lIeHHEe, CUCTEMATU3AINIO0, KIacCU(UKAIIUIO, BBIABICHUE MPUYMHHO-
-CIIeICTBEHHBIX CBSI3€H — Ul M3Y4EHHUS CBOWCTB BEIECTB M XUMHMUYECKHX PEaKLUH,
€CTeCTBCHHO-HAyYHbIE ~ METOAbl  TO3HAaHUS  —  HAOJIOJEHWE,  W3MEpEHHE,
MOJIETUPOBAHUE, SKCIIEPUMEHT (PeasbHbIM U MBICIICHHBIN);

ClIeZIOBAaTh TNPaBWJIaM IIOJIb30BAaHHMS XWMHYECKOH TOCynoi u  J1abopaTOpHBIM
000pyZOBaHUEM, a TaKKe MpaBWiIaM OOpallleHHs] C BEUIECTBAMU B COOTBETCTBHH C
MHCTPYKIMSMU 10 BBIIIOJHEHUIO JTa00PATOPHBIX XUMHUECKUX OIBITOB MO MOTY4YEHUIO
U coOupaHuio ra3o000pa3HBIX BEHIECTB (BOAOPOAA M KHCIOPOJA), MPHUTOTOBJICHHUIO
pacTBOpPOB € ONPEACIEHHON MAaCCOBOM J0JIEN paCTBOPEHHOIO BEILECTBA, INIAHUPOBATH
Y TIPOBOJUTH XMMHUYECKHE SKCIIEPUMEHTHI M0 PACIIO3HABAHHUIO PACTBOPOB MIETOYEH U
KHCJIOT C OMOILBIO UHJIMKATOPOB (JIAKMYC, (heHOI(PTaTeHH, METUIOPAHXK U APYTHUE).

K xoniy oOyueHus B 9 kJiacce mpeIMETHBIC pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTD Y OOYUAIOLIMXCSI YMEHU:

PacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKHX TMOHSATUI: XUMHYECKHHA 3JIEMEHT, aTOM,
MOJIEKYJa, NOH, KaTHOH, aHHOH, IIPOCTOE BEILIECTBO, CJI0KHOE BEIIECTBO, BAJIEHTHOCTb,
ANEKTPOOTPULIATEIBLHOCTh, CTENEHb OKHUCIICHUS, XUMHUYECKas peaklus, XUMUYecKas
CBSI3b, TEIIOBOU 3(PQPEKT peakiuu, MoJib, MOJSIPHBIN 00BEM, PacTBOP, IIEKTPOIUTHI,
HERJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAs JUCCOLMAIMs, pEaKlUUu HMOHHOIO OOMEHa,
KaTajau3aTop, XHUMHUYECKOE paBHOBECHE, OOpaTHMble U HEOOpaTHUMble pEaKIIUH,
OKHUCIIUTEIbHO-BOCCTAHOBUTENIbHbIE ~ PEAKIMH,  OKHUCIUTENb,  BOCCTAHOBHUTEIb,
OKHUCIIEHHE M BOCCTAHOBJICHHME, AaJJIOTPOIUs, aM(OTEpPHOCTh, XUMHUYECKas CBS3b
(koBajieHTHAsi, WOHHAs, METAJUIMYECKas), KpUCTaJUIMuecKass pelerka, Koppo3us
METaJIJIOB, CIUIaBbl, CKOPOCTb XHMHUYECKOM peakluu, MpeleiabHO JIOMyCcTUMas
koHieHTpauus [1JIK BemecTsa;

WJUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHUMHUYECKUX TOHSTHH W NPUMEHSTH JTH
MOHSITUS MIPU OMUCAHUH BEILIECTB M UX MPEBPAIICHUI;

UCIOJIb30BaTh XMMMYECKYI0 CHMBOJIMKY JJIsi COCTaBJ€HHS (QOpMYJ BEIIECTB U
YpaBHEHUN XUMUUYECKUX PEAKIIU;

OTpENENATh BaJEHTHOCTh W CTENEHb OKHUCJICHUS XUMHUYECKUX JJIEMEHTOB B
COCUHEHHIX Pa3IMYHOTO COCTaBa, MPHUHAJICKHOCTh BEIIECTB K ONpeAenEHHOMY
KJIACCy COEJMHEHUH 1o Gopmynam, BUJ XUMHUYCCKOW CBsI3U (KOBAJICHTHAs, MOHHAs,
METaJlJIM4YecKasi) B HEOPraHWYEeCKUX COEAMHEHHUAX, 3apsii HMOHA 1O XUMHYECKOU
dbopMyIe, xapakTep Cpeasl B BOAHBIX PACTBOPAX HEOPTaHMYECKUX COCTUHEHUH, TUI
KPUCTAIITMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMbici [lepuoanueckoro 3akona [{. . MenaeneeBa u 1€eMOHCTPUPOBATH
€ro NMOHMMAaHHE: OMUCHIBATh M XapaKTepHU30BaTh TaOimuuHyr (opmy Ilepuomamueckoit
CUCTEMbl XMMHYECKUX OJJIEMEHTOB: pa3iHyaTh MOHATHUS «rjaBHas mnoarpynmna (A-
rpynna)» u «mnobounas mnoxarpymmna (b-rpymnma)», manple U GoJbIIME TMEPUOJBI,
COOTHOCUTh 0003HAauYeHHS, KOTOpblE HMEIOTCS B TMEPHOAMYECKON Tabnuie, ¢
YUCJIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB XHMHMUYECKHUX 3JIEMEHTOB (COCTaB U
3apsj sapa, o0Iee YUCIIO IEKTPOHOB U PACHpPEeNIEHUE UX 10 AIEKTPOHHBIM CIIOSIM),
OOBSICHATH OOIIMEe 3aKOHOMEPHOCTH B W3MEHEHHUHM CBOWCTB OJJIEMEHTOB H WX
COEIMHEHHH B MpeJenax MaybIX NMEePHUOJ0B U TJIaBHBIX MOJArPYMI C YYETOM CTPOCHUS
HX aTOMOB;



KJacCU(UIUPOBATh XUMHUYECKHE JIEMEHTHI, HEOPraHUYECKHE BEUIECTBA, XUMHUECKUE
peakuuu (IO YMCIy M COCTaBy Y4YacTBYIOIIMX B PEAKIMHM BELIECTB, IO TEIIOBOMY
3¢ dexTy, 10 U3MEHEHUIO CTEeNIeHEeH OKUCIEHHSI XMMUYECKHUX 3JIEMEHTOB);
XapaKTepU30BaTh (OMUCHIBATH) OOMME M CHEMU(PUYECKHE XHMHYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, IOATBEPXK/Iasl ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUH COOTBETCTBYIOINX XUMUYECKUX PEAKLIU;

COCTABJISATh YPABHEHUS 3JIEKTPOIUTUYECKON TUCCOLMALINU KUCIIOT, LIeJIoueii U CoeH,
TIOJTHBIE M COKpAIIEHHBIC YPABHEHUS pPEaKlMii HIOHHOTO 0OMEHa, YpaBHEHHS PEaKIIUH,
MOJATBEPXKJAIOIIMX CYLIECTBOBAaHHE TI'€HETHMUYECKOW CBS3M MEXIY BELECTBAMU
Pa3IMYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTb OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUUl MOCPEICTBOM
COCTaBJICHUSI AJIEKTPOHHOTO OajlaHca ATUX PeaKIHii;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOEHUS, BO3MOXKHOCTHU
NPOTEKaHUsI XUMUYECKUX MPEBPAIIECHUI B pa3IMYHbBIX YCIOBUSX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO
JI0JTI0 XMMUYECKOTO 3JIEMEHTa 10 (hopMyJie COEMHEHUS, MAaCCOBYIO JIOJIIO BEIECTBA B
pacTBope, IPOBOJUTH PACUEThI 10 YPaBHEHUIO XUMUYECKOM peakuuu;

coOmogaTh MpaBUjia IOJB30BaHMS XHMHMYECKOW TOCyIod U J1abopaTOpHBIM
00OpyZIOBaHUEM, a TaKXKe MpaBWiIa OOpaIleHUs C BEIIECTBAMH B COOTBETCTBUH C
MHCTPYKIMSAMU 10 BBIIOJHEHUIO J1a00OPATOPHBIX XUMHUECKUX OIBITOB IO MOTY4YEHUIO
U coOMpaHHUIO Tra3000pa3HbIX BEIIECTB (aMMHUaKa U YIIIEKHCIIOro rasa);

IIPOBOJIUTH PEAKLUH, MOATBEPKIAIOIINE KAaYEeCTBEHHBIH COCTaB Pa3IUYHBIX BELIECTB:
pacro3HaBaTh OINBITHBIM IyTEM XJIOpUI-, OpoMua-, MOAMI-, KapOoHaT-, ¢ocdar-,
CHJIUKAT-, CyJab(ar-, TUIPOKCHI-UOHBI, KATHOHBI aMMOHHS W HWOHBI HM3yYCHHBIX
METAJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHMUECKUX BEIIECTB;
IIPUMEHATh OCHOBHBIE ONEpPALMU MBICIUTEIBbHON NEATEIbHOCTH — aHAJIU3 U CHUHTE3,
CpaBHEHHE, OOOOIIEHHE, CHUCTEMAaTU3alMI0, BBIBICHUE MPUYUHHO-CIEJCTBEHHBIX
CBS3€M — U1 M3Y4YEHMsI CBOWCTB BELIECTB M XMMMUYECKHUX PEaKIHUH, €CTECTBEHHO-
Hay4yHble METOJbl IIO3HAHUS — HaONIOJIEHUWE, W3MEPEHUE, MOJEINPOBAHUE,
9KCIIEPUMEHT (peabHbI U MBICJIEHHBIN).



TEMATHUYECKOE INIAHUPOBAHUE

8 KUIACC

HaumeHnoBaHue pa31eioB U TeM KosmuecTBo yacos
nporpamMmmasl Bcero

Ne i/

Pasnea 1. IleppoHayanbHble XUMHYECKHE OHATHS

Xumusi — BaxkHasi 00J1acTh
1.1 €CTECTBO3HAHMS M MIPAKTHYECKOM 5
NEATSILHOCTH YCIIOBEKA

1.2 BemecTBa 1 XMUMUYECKUE PEAKITUU 15

Hroro no pazneny 20

JiIeKTpoHHBIe (HU(PPOBbIe) 00pa3oBaTeIbHbIE
pecypchbl

bubanorexa L{OK https://m.edsoo.ru/7f41837¢c

bubaunorexa L{OK https://m.edsoo.ru/7f41837¢c

Pasznen 2. Baxxneimue NMpPpEeACTABUTEC/IN HEOPraHUYECCKUX BEIIECCTB

Bo3nyx. Kucnopona. [Tonsarue 06

2.1 6
OKCHIaxX

59 Bonopoa.llonsitue o kucnorax u 8
COISIX

23 Bona. PactBopsl. [lonsitue 06 5
OCHOBAHHIX

24 OcHOBHBIE KJIaCChl HCOPTAaHUYCCKUX 11
COEIUHEHHI

Hroro no pasneny 30

bubanorexa LIOK https://m.edsoo.ru/7f41837¢c

bubmmoreka LIOK https://m.edsoo.ru/7f41837¢

bubaunorexa L{OK https://m.edsoo.ru/7f41837¢c

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

Pasnea 3. Ilepuoanyeckuii 3akoH u Ilepnoguyeckas cucrema xummuieckux daeMenToB /JI. M. Menneneesa. CTpoenune aToMoB.

Xumuuyeckasi ¢cBsizb. OKHCINTEILHO-BOCCTAHOBHTEIbHbBIE pPeakuuu

[Tepronuueckuii 3aK0H U
3.1 [Tepuoanueckas cucrtema 7
XUMHUYECKHX djieMeHToB 1. 1.

bub6mmoreka [{OK https://m.edsoo.ru/7f41837c



https://m.edsoo.ru/7f41837c
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Mennene-eBa. CTpoeHue aroma

Xumndeckas cBs3b. OKHUCIUTEILHO-

3.2 8 bubmuoreka IIOK https://m.edsoo.ru/7f41837¢c
BOCCTAQHOBHTEJIbHBIC PEAKIHU

Hrtoro no pazaeny 15 bubnunoreka 1IOK https://m.edsoo.ru/7f41837c

PesepBHOe Bpems 3 bubnmoreka LIOK https://m.edsoo.ru/7f41837c

OBIIEE KOJIMYECTBO YACOB I10

ITPOTPAMME 08


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

9 KJIACC

HaumeHoBaHue pa3/esioOB U TEM
NPorpamMmbl

Ne n/n

Pa3jen 1. BemecTBo U XUuMHYeCKHe peaKIIul

[ToBTOpenue u yriryoaeHne 3HaHUH

11 OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca

12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUUYECKUX
' peakiuit

13 DIIEKTPOIUTHIECKAS TUCCOIIAIIHS.

XHWMHYECKHE PEAKIIMK B pacTBOpax
Hroro no paszueny

Paznea 2. HemeTananl 1 UX cCOeINHEHUS

51 OO11ast xapaKTepUCTHKA XUMHYECKUX
' aneMeHToB VIIA-rpynmsl. ["anorens

OO1w1ast xapaKTepUCTHKA XUMHYECKUX
2.2 anemeHToB VIA-Tpynmnsl. Cepa u eé
COEIMHEHUS

OOm1ast XapaKTePUCTHKA XUMHUYECKUX
2.3 sanemeHToB VA-rpynimsl. A3oT, pochop u
WX COCIMHCHUS

OO6mrast XxapaKTepUCTUKA XUMHYECKUX
24 anemenToB |VA-rpynmel. Yriepon u
KPEMHUI B UX COCAMHCHHUS

Hroro no paszneny

Pa3zgen 3. MeTa/uibl M HX COCIUHEHU S

KoanuecTBo 4acoB

Bcero

17

25

JIeKTpOHHBbIE (L poBbIe)
o0pa3oBaTe/bHbIE PeCypChl

bu6nunoreka [JOK
https://m.edsoo.ru/7f41a636
bu6mmorexa [JOK
https://m.edsoo.ru/7f41a636
bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636

bu6nmorexa [JOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636

bu6mmorexa [JOK
https://m.edsoo.ru/7f41a636

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



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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bu6morexa [JOK

A I 4
3 Obupie cRoRCTES METAIIOR https://m.edsoo.ru/7f41a636
3.2 Basreis 16 bubmuoreka [{OK
: QXHCHIIIME METAJIIBI U UX COCTUHCHHUS https://m.eds0o.ru/7f41a636
Hroro mo pazneny 20
Pasnea 4. Xumus n okpykapmas cpega
41 BemectBa 1 Marepransl B )KM3HU 3 bubnnorexa HOK
' YeNoBeKa https://m.edsoo.ru/7f41a636
Utoro mo pazneny 3
PeszepBHOE Bpemst 3 Bubnuorexa LIOK
P p https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68


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




IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoaundecTBO 4acoB e 0 e OBLIE
Ne i/m Tema ypoka NEKTPOHHBIC LHPPOBEI
Bcero o0pa3oBaTte/ibHbIE pecypchl
[Ipenmet xumuu. Poab XuMUM B )KU3HU 1 bu6mmoreka [IOK
yelloBeKka. Tela u BelecTna https://m.edsoo.ru/ff0d210c
bu6mmoreka [IOK
ITousiTie 0 MeTOAAaX MO3HAHUS B XUMUHU 1

https://m.edsoo.ru/ff0d227e

[Tpaktuyeckas padora Ne 1 «IIpaBuna

paboThI B 1a00paTOPUU U IPUEMBI 1 bubnuorexa [JOK

oOpartieHus ¢ 1a00paTOPHBIM https://m.edsoo.ru/ff0d23dc

000opyI0BaHUEM»

Uucteie BemecTBa U cMech. CIocoObl bu6mmorexa [JOK

. 1

paszzeneHus cmecei https://m.edsoo.ru/ff0d26ca

[TpakTrueckas padota Ne 2 «PazneneHue

CI\feceﬁ (Ha npnll)v[epe OUYNCTKH noIllsapeHHoﬁ 1 bubamoreta LIOK
https://m.edsoo.ru/ff0d28c8

COJIN)»

ATOMBI 1 MOJIEKYJIBI 1 Bubmiorexa LIOK
https://m.edsoo.ru/ff0d2a6c

XUMUYECKHUE 3JIEMEHTHI. 3HAKU (CUMBOJIBI) 1 bubnuoreka [JOK

XHUMHUYECKHUX 3JICMEHTOB https://m.edsoo.ru/ff0d2be8

[IpocTeie U COXKHBIE BEIIECTBA 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0d2a6c

ATOMHO-MOJIEKYJISIPHOE YUYECHUE 1 Bubmiorexa LIOK
https://m.edsoo.ru/ff0d2d50

10 3aKOH IOCTOSIHCTBA COCTaBa BEIIECTB. 1 bubnuorexa [JOK

Xumuyeckas popmyia. BaneHTHOCTD https://m.edsoo.ru/ff0d2eae



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
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aTOMOB XMMHUYCCKHUX 3JICMCHTOB

11 OtHOcuUTEeNbHAs aTOMHAs Macca. bubmuoreka [IOK
OtHOcHUTEbHAS MOJIEKYJISIpHAst Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 1071 XUMHAYECKOT0 JIeMEHTa B bu6mmoreka [IOK
COCTMHCHUU https://m.edsoo.ru/ff0d350c
13 KonnuecTBo BemecTBa. Monb. MoisipHast bubnuorexa LIOK
Mmacca https://m.edsoo.ru/ff0d5230
14 du3nyecKkre U XUMHUYECKUE SIBIICHUS. bu6mmoreka [JOK
XuMHYecKas peaxius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycia0BUsI IPOTEKAHUS bubmmoreka [IOK
XUMHAYECKHX PEaKIHi https://m.edsoo.ru/ff0d3al16
16 3aK0OH COXpaHEHUsI MaCcChl BEIIECTB. bubnuorexa [JOK
XuMHYECKUE YpaBHCHUS https://m.edsoo.ru/ff0d3b88
Brruucnenus konmuecTa, Macchl BEIIECTBA bubnuoreka [JOK
17 .
10 YpaBHEHHSM XUMHYECKHUX PEAKIIU https://m.edsoo.ru/ff0d5708
Knaccudukanus XuMuueckux peakiuia
18 (COCI[I/IH(le)HI/IHHpaSHOX(CHI/IH saiem;{m bubmmorexa LIOK
’ ’ ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIOMOHOCOB — y4€HBIii-
19 SHIUKJIONEIACT. O60gI?I€HHG " bubmorexa TIOK
B https://m.edsoo.ru/ff0d40c4
cUCTeMaTH3alusl 3HAaHHUH
20 Konrponsnas padora Nel mo reme bubnuorexa [IOK
«BeriecTBa U XUMUYECKUE PEAKIIUI» https://m.edsoo.ru/ff0d4290
Bo3nyx — cmech razoB. CoctaB Bo3ayxa.
21 KMCJJII}:;O):[ — 3JIEMEHT U MPOCTOE Beily:CTBo. bubmmorexa LIOK
https://m.edsoo.ru/ff0d448e
O30H.
99 DOU3NYECKUE U XUMHUYECKHE CBOMCTBA bu6mmoreka [JOK

KHucJiopoaa (peaKI_II/II/I OKHCJICHUA, ropeHHe).

https://m.edsoo.ru/ff0d4614



https://m.edsoo.ru/ff0d323c
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ITonsaTHe 00 okcumax

CrniocoObI osTy4eHHs KUCI0poia B

23 J1a00paTOPUH U MTPOMBIIIJICHHOCTH. bubmmorexa LIOK
https://m.edsoo.ru/ff0d497a
IIpumeHeHue kuciopoaa
TermnoBoi 3PpheKT XMMUYECKON peakiu
24 TIOHSITHE O T(i);)bMOXI/IMI/I‘—IeCKOM yI];)aBH:HI/II:I bubmmorexa LIOK
’ https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJOTEPMHUECKUX PEaKIIUIX
TormmuBo (He(Th, Yroib U METaH).
25 3arp513HeIEHe(11;o3z[}}llrxa CIIOCOOBI iro bubmmoreia IOK
’ https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIIICHUS
[TpakTuaeckas padora Ne 3 o Teme
26 «I?IonyquHe u Eo6npaHHe KHCJIOpO/Ia bubmmorexa LIOK
. ’ https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €T0 CBOMCTBY
97 Boxopon — 351eMeHT U IPOCTOE BEIECTBO. bubnuorexa LIOK
Haxoxnenue B npupo/ie https://m.edsoo.ru/ff0d4dd0
28 dOU3NYEeCKUEe 1 XUMUYECKHUE CBOMCTBA bu6mmoreka [IOK
Bojopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [TonsiTHe O KMUCIOTAX U COJIAX bubmmoreia LIOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0sI ToNTy4eHus: BOAOPOIa B bubnmoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTnueckas padbora Ne 4 o Teme
31 «I?IonyquHe u €O6I/IpaHI/Ie BOZOpOJA bubmmorexa LIOK
. ’ https://m.edsoo.ru/ff0d4f42
W3YYECHHE €T0 CBOMCTBY
. N bu6mmoreka [JOK
32 Mousipabiii 00bEM ra30B. 3aK0H ABOTaIpoO https://m.edsoo.ru/ffod542e
33 Brrunciienus 00bEMa, KOJIMUECTBA BEILIECTBA bu6mmorexa [JOK

rasa 1o €ro U3BeCTHOMY KOJINYECTBY

https://m.edsoo.ru/ff0d55a0
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BELIECTBA UM 00BEMY

Brruncnenus 00bEMOB ra30B M0 ypaBHEHUIO

34 peaKIMK Ha OCHOBE 3aKOHA 00BEMHBIX bubmotera [IOK
O THOMIEHTH 12308 https://m.edsoo.ru/ff0d5708
35 dusnueckue u XUMHYECKHAE CBOMCTBA BOJBI bubmorexa TIOK
https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHui. [TonsTue 00 bubmuoreka [JOK
UHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HaceiieHHnbie n
37 He}?aCBII_LlepHHBIe II;)aCTBopBI. MaI:-::OBaSI J0J1s bubmmorexa LIOK
https://m.edsoo.ru/ff0d5b40
BEILIECTBA B pacTBOPE
[TpakTuyeckas pabora Ne 5 o Teme
38 «IIpuroroBieHre pacTBOPOB C bubnuoreka [JOK
orpeaenEéHHON MacCOBOM JoMeit https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILIECTBA»
39 Kontponbnas padota No2 o teme bubnuorexa [JOK
«Kucnopoza. Bogopoa. Boma» https://m.edsoo.ru/ff0d6342
40 Oxkcunpl: cocTaB, KiaccupuKaIms, bubnuorexa [JOK
HOMECHKJIATypa https://m.edsoo.ru/ff0d664e
[Tonyyenue U XUMUUYECKHUE CBOMCTBA
41 KI/ICJIyOTHBIX OCHOBHBIX U aM(OTEpHBIX bubmmorexa OK
’ https://m.edsoo.ru/ff0d664e
OKCHUJIOB
OcHoBaHuUA: COCTaB, KJIacCUPUKALINA, bu6mmoreka [JOK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHue nu XuMHUUYECKHE CBOMCTBA bubmuorexa [JOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: coctas, knaccuduxars, bu6mmorexa [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0dfee2



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
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2

bu6mmorexa [JOK

45 ITonyyenue U XMUMUYECKUE CBOMCTBA KUCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATYpa, CIIOCOObI bubnuoreka [JOK
46 .
MOJTy4YeHHUsI, XUMUUECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[TpakTrueckas padota Ne 6. Permenue
47 AKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME bubmuorexa [JOK
«OCHOBHBIE KJIaCChl HEOPTAHUYECKHX https://m.edsoo.ru/00ad9b7c
COEUHEHUIN
48 I'enetnueckas cBsI3b MEXKy Kilaccamu bu6mmoreka [JOK
HEOPraHUYeCKUX COCTMHECHUI https://m.edsoo.ru/00ad9a50
49 O06001IeHre U cucTeMaTu3alus 3HaHU ! bubmmorexa LIOK
https://m.edsoo.ru/00ad9cb2
Kontponbnas padota Ne3 no teme
50 "OCHgBHHe KHIZICCBI HEOPraHUYECKUX Bubmmorexa LOK
o https://m.edsoo.ru/00ad9ela
COCIMHEHUM
5L | oo srewton. Hommme o biorera LIOK
https://m.edsoo.ru/00ad9ffa
IPYyIIax CXOAHBIX HIEMEHTOB
[Tepuonnueckuii 3akoH u [lepuonnueckas
52 CPICI")FGMI; XUMHYECKHUX 3JIeMe£T01§l . H. Bubnmorexa LIOK
https://m.edsoo.ru/00ada52c
Menneneesa
53 [Tepuoapl, Tpynmbl, MOATPYIIITHI bubmmorexa LIOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crtpoenue atoMoB. CoCTaB aTOMHBIX SJIEP. bubnmoreka [[OK
N3oTonst https://m.edsoo.ru/00ada342
CrtpoeHnue 31eKTPOHHBIX o6vonoqe1< aTOMOB BuGmorexa [{OK
55 aneMmeHTOB [leprnoanueckont cuctemsl /1. H.

Menneneesa

https://m.edsoo.ru/00ada6bc



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
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc

XapaKTepI/ICTI/IKa XHMHUYCCKOI'0O 3JICMCHTA I10

bu6mmorexka [JOK

56 ero nosioxeHuto B [lepuognaeckoit cucreme https://m.eds0o.ru/00ada824
. 1. MenneneeBa
3nauenue [leproanyeckoro 3akoHa Jijist
57 pa3BuTHs HAyKu U nipakTuku. /1. . bubmmoreka [JOK
MenzeneeB — yu€Hblii, iegaror u https://m.edsoo.ru/00ada96e
Ipa)xJTaHuH
58 DNEeKTPOOTPULIATEILHOCTh ATOMOB bubnmnoreka [JOK
XHUMHUYECKHX JICMCHTOB https://m.edsoo.ru/00adaab8
59 HNonnas xumudeckas CBs3b bubmmorexa LIOK
https://m.edsoo.ru/00adac34
60 KoBasieHTHas IONIsIpHAsS XUMUYECKasi CBSI3b Bubmiorexa LIOK
https://m.edsoo.ru/00adaab8
61 KoBaneHTHas HenossipHasi XuMu4eckas bubnuorexa LIOK
CBSI3b https://m.edsoo.ru/00adaab9
62 CreneHb OKUCIEHHS Bubmiorexa LIOK
https://m.edsoo.ru/00adae28
63 OKHCAUTENHEHO-BOCCTAHOBUTEIbHBIE bu6nuoreka [JOK
peakiuu https://m.edsoo.ru/00adb076
64 OxkucnuTenu ¥ BOCCTAHOBUTENIN bubmmorexa LIOK
https://m.edsoo.ru/00adb076
65 Kontponbnas pabota Ne4 o reme bubnuorexa [JOK
«CtpoeHune atroma. XMUMHYECKasi CBS3b» https://m.edsoo.ru/00adb486
66 [IpomexxyTouHas aTrecTanus 3a Kypc XUMHUH bubnuoreka [JOK
8 Kiacca https://m.edsoo.ru/00adb33c
O06o001IeHre U cucTeMaTu3alis 3HaHHH bubmuoreka [JOK
67 .
OCHOBHBIX MOHSATHI Kypca https://m.edsoo.ru/00ad9cb?2
68 O06o01IeHre u cucTeMaTr3alis 3HaHUH bubmuoreka [JOK


https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

OCHOBHBIX MOHSATHI Kypca https://m.edsoo.ru/ff0d61c6
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9 KJIACC

KoanuyecTBO 4acoB

JJIeKTPOHHbIE HU(PPOBHIE

Ne i/m Tema ypoka
Bcero o0pa3oBaTte/ibHbIE PecypcChl
———— 1 bimorera LIOK
https://m.edsoo.ru/00adb59e
MenneneeBa
e 1
https://m.edsoo.ru/00adb6b6
MIEPUOJI0B
Knaccudukanust 1 HOMEHKIaTypa 1 bubnuorexa [JOK
HEOPraHUYECKUX BEIECTB https://m.edsoo.ru/00adb7e2
Bunpl XuMHu4ueckou CBSI3U U THUIIBI 1 bu6mmoreka [JOK
KPHUCTAJUTMYECKUX PEIIETOK https://m.edsoo.ru/00adbact
Kontponbnas padota Nel mo teme
«IToBTOpeHue u yriyOiaeHue 3HaHUI 1
OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiacca»
BxonHas koHTposibHAs paboTa
Knaccudukammst XuMuaecKux peakiyii mo 1 bubnuorexa [JOK
Pas3IMYHBIM MIPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsiTHE O CKOPOCTH XMMUYECKOMN pEaKIINH.
[Tonsitue o FOMI())FGHHI)IX u reTeporé)HHmI)I( 1 bubmorera LIOK
https://m.edsoo.ru/00adbe9a
peakumsx
[TonsiTHe 0 XUMHUYECKOM PAaBHOBECHH.
@axkTopsl, BIUAIOIIKAE HA CKOPOCTh 1 bubnuorexa [IOK
XUMHUUYECKON PEaKINHU U TIOJIOKEHHE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHS
OKuCIUTETbHO-BOCCTAHOBUTEIIbHBIC 1 bubmuoreka [JOK


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

peakiuu https://m.edsoo.ru/00adcade
10 Teopust 27EKTPOIUTHUYECKON JUCCOLIMALINY. bubnuorexa LIOK
CubHBIC U clTa0bIE AIEKTPOJIUTHI https://m.edsoo.ru/00adcd68
11 HNonHble ypaBHEHUS peakuid bubmmoreia LIOK
P beaidt https://m.edsoo.ru/00add448
X o .
| s ok
ped . https://m.edsoo.ru/00add5d8
ANEKTPOJIUTUYECKON TUCCOLMALIUU
PR BrGmorexa LIOK
pedl P https://m.edsoo.ru/00add8b2
JUCCOLMALUU
14 [TonsiTHe 0 ruapOIU3E coneit Bubmmorexa OK
AP https://m.edsoo.ru/00add9d4
bu6mmoreka [IOK
15 006006 i
OOICHHE I CHCTEMATHSAMULL SHATHH https://m.edsoo.ru/00addd12
ITpaktuyeckas padora Ne 1. «Perenue bubnuorexa LIOK
16
IKCIIEPUMEHTAIBHBIX 337134 https://m.edsoo.ru/00addbfa
K 6ota No2
7 Onerrpommiccias anccormaua buGiorexa LOK
P g HIARI. https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKLIUU B PACTBOPAX»
OO6m1ast XxapakTepruCTHKA rajJoreHOB. bubnuotexa [JOK
18 .
XUMHUYECKUE CBOMCTBA Ha MMPUMEPE XJIopa https://m.edsoo.ru/00addfe2
. XHOPO:SHOSC;H;)?:HH;aHOKHCJ;OTt BuGmorexa LIOK
XUMHYECKHE CBOMCTBA, MOJTyUCHHE,
i https://m.edsoo.ru/00ade104
MIPUMEHEHHE
I1 6ota Ne 2
pakThueckas pa OT:‘:J. 10 TEME BuGnmorexa LOK
20 «Ilony4yeHue coysiHON KUCIIOTBI, U3yUEeHUE

€€ CBOICTBY

https://m.edsoo.ru/00ade348



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348

Breraucnenus 1o YPaBHCHUAM XUMHNYCCKUX

21 SaKIIHiA, €CITU O 3 peareHToB Ja bubamorewa LIOK
KLU, €CJIU OJIUH U I'eHTOB J[aH B
PO A P A https://m.edsoo.ru/00ade488
M30BITKE
O6mas xapakrepucTuka 31emMeHToB VIA- bubnmnoreka [JOK
22
TPYIIIBI https://m.edsoo.ru/00ade64a
Annotpo € MO a CEpBI.
23 Hziojl(p eFII{II{/II::I CZI ;III;Q:;KC;I: P;Heifljﬁ B bubmmorexa LIOK
A p f[ https://m.edsoo.ru/00ade64a
npupoie. XMMHUYECKHE CBOHCTBA CEPBI
24 CepoBoaopo, cTpoeHue, Gu3ndecKkue u bubmuoteka [JOK
XMMHUYECKHE CBOWCTBA https://m.edsoo.ru/00ade802
O .C ,
g | o O
U3WYECKUE U XUMUYECKHE CBONCTB
’ https://m.edsoo.ru/00adea28
MIPUMCHCHHE
XUMHUYECKUE PEaKIIUH, JICKAIINE B OCHOBE
26 MPOMBIIIJICHHOTO CITOC00a MOTyYCHHUS bubmmoreka [IOK
CEpHOU KUCIIOThI. XUMHUUECKOE 3arpsi3HCHUE https://m.edsoo.ru/00adec8a
OKpY>Karollel cpe/ibl COEUHEHHUSIMU CEPbI
97 BrlunciaeHne MaccoBoil 10K BRIXOAa bu6mmoreka [JOK
NPOJIyKTa PEaKINU https://m.edsoo.ru/00adec8a
OO6mras xapakTeprucTrKa 3J1eMeHTOB V A-
28 rpynisl. A30T, pacCpOCTpaHEHUE B bubnuoreka [JOK
npupoe, Gu3nIecKre i XUMHICCKHE https://m.edsoo.ru/00adeea6
CBOICTBA
AMMHaK, ero GU3NIeCKue U XUMUICCKHE bubmuorexa [JOK
29 .
CBOMCTBA, MOJYYCHUE U IPUMEHECHHUE https://m.edsoo.ru/00adf004
[TpakTuyeckas padora Ne 3 o Teme
paieTieckai pabot 1O TEM bubnmoreka [JOK
30 «[lomyueHne amMmMuaKa, U3ydeHHe ero

CBOICTBY»

https://m.edsoo.ru/00adf180



https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180

31

32

33

34

35

36

37

38

39

40

A3OTHas KUCIIOTa, € PU3nIecKue u
XUMUYECKHE CBOMCTBA

Hcnonp30BaHnEe HUTPATOB U COJICH aMMOHUS
B Ka4eCTBE MHUHEPAJIbHBIX y100OpEHUH.
XUMHUYECKOE 3arps3HEHUE OKPYKArOIIeH
Cpeabl COeIMHEHUSMHU a30Ta

®ochop. Oxcun docdopa (V) u pochopuas
KHCJIOTa, (PU3NYECKHE U XUMHUECKUE
CBOMCTBa, MOJyYeHHE

Hcnons3oBanue ¢pocdaTtoB B KauecTBe
MUHEPAJILHBIX YA0OpeHHIA. 3arpsisHEHHE
NPUPOIHOI cpenbl hocdaramu

Yraepon, pacpocTpaHeHHE B IPUPOJE,
¢bu3nveckrne ¥ XUMHYECKHE CBOMCTBA
Oxcuppl yriepona, ux Gu3ndecKue u
XMUMHUYECKHE CBOWCTBA. DKOJOTHYECKHUE

po0OJIEMBI, CBSI3aHHBIE C OKCHJIOM YIJIepoja
(V)

YrospHas KUCIIOTa U €€ COJIU

[TpakTrueckas padota Ne 4 o Teme
"TlosryyeHue yriieKucioro rasa.
KavectBenHas peakius Ha kKapOoHAT-HOH"

HepBOHa‘IaJ'IBHBIe MOHATHS 00
OpPraHn4€CKuX BCIIECTBAX KakK O
COCAMHCHUAX YTIJICpOda

Kpemuuii u ero coeguHeHust

bu6mmorexa [JOK
https://m.edsoo.ru/00adf306

bubmuoreka [IOK
https://m.edsoo.ru/00adf518

bu6mmoreka [JOK
https://m.edsoo.ru/00adf68a

bubmuoreka [JOK
https://m.edsoo.ru/00adfc20

bu6mmoreka [IOK
https://m.edsoo.ru/00adfd9c

bu6mmorexa [JOK
https://m.edsoo.ru/00adfebe

bu6mmoreka [JOK
https://m.edso0.ru/00ae006¢c

bu6mmoreka [JOK
https://m.edso0.ru/00ae027e

bu6mmoreka [IOK
https://m.edsoo.ru/00ae054e

bu6mmoreka [IOK
https://m.edsoo.ru/00ae080a



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

[TpakTuyeckas padora Ne 5. Pemenue
IKCIICPUMEHTAIIBHBIX 33]1a4 [0 TeMe

bu6mmoreka [IOK

4l «BakHelIIIHe HEMETAJIBI M UX https://m.edsoo.ru/00ae0bf2
COCIMHECHHUS
KonTponnHas Ta Ne
42 «1(3)a>KI:{(Z:JII”4ije I})IZZZTZJITIEI II;OHTMG bubmmorexa LIOK
https://m.edsoo.ru/00ae0el8
COCTUHEHHUS
OO01mas XxapakTepruCcTUKa XUMUIECKUX
43 3JIEMEHTOB — METAJUIOB. MeTajumyeckas bubmuoreka [JOK
CBSI3b M METAJUTMYECKAsl KPUCTAILTHYCSCKAST https://m.edsoo.ru/00ae103e
peméTka. @u3nyecKue CBOMCTBA METAIIOB
XuMUYeCcKre CBOMCTBA METALJIOB.
44 DNEeKTPOXUMHYECKUH Psi/i HAMIPSKEHUI bubmmorexa LIOK
https://m.edsoo.ru/00ae1156
METAJIJIOB
OOu1re criocoObl MOTYyYeHHs METAILIOB.
CruiaBel. BeruucieHnusi o ypaBHEHUSIM bubmuorexa [JOK
45 .
XUMHUYECKUX PEaKIIHii, €CJIU OJIUH U3 https://m.edso0.ru/00ae1156
peareHTOB COJECPKUT MPUMECH
46 [TonsiTHE O KOPPO3UU METAJLIOB bubmmoreia LIOK
https://m.edsoo.ru/00ae1278
bu6mmoreka [IOK
4 [lenotmie MeTab: https://m.edsoo.ru/00ae14b2
48 Oxcunbl ¥ TUIPOKCUBI HATPUS U KU bubmmorexa LIOK
https://m.edsoo.ru/00ae14b2
49 [I{esrouHO3eMENBHBIE METAILIBI — KAJIbLUN U bu6nuoreka [JOK
MarHui https://m.edsoo.ru/00ae15e8
50 Baxueimme coeTMHCHUS KaIbITAS Bubnnorexa LOK

https://m.edsoo.ru/00ae15e8



https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

51 O06o0mIeHne 1 cucTeMaTU3aIus 3HaHUH
52 KécTtkocTh BOABI M CITOCOOBI €€ yCTpaHeHHS bubamoreta LIOK
https://m.edsoo.ru/00ae1886
S| Gemtomm ot n oo buGmonexa LIOK
yerpareris” https://m.edsoo.ru/00aelae8
. bu6mmoreka LIOK
>4 ATIOMHHHIL https://m.edS(])lo.ru/Oanlc64
55 AMpoTepHbIe CBOICTBA OKCHJIA U bubnuorexa LIOK
THIPOKCHA https://m.edsoo.ru/00aelc64
bubnuoreka [JOK
>0 Aeneso https://m.edsg).ru/OanldSG
57 Oxcunpl, rusipokcuasl u conn xenesa (1) u bubnuorexa [JOK
xenesa (1) https://m.edso0.ru/00ae35e6
58 O060061IeHre U cucTeMaTu3alus 3HaHu !
| xencpmeonmanema st nomont. Bromiorex LLOK
«BaxkHele MeTaubl U UX COSAMHEHUSD) hitps.//m.eds00.ru/00ae3de8
Brrurcnenus mo ypaBHEHUSIM XHMHYECKAX
0 wemce wm corcpon npieen, buGiorera LIOK
Brrurcnenus MaccoBoi 10J1M BBIXOAA hitps.//m.eds00.0u/00ae1 750
MPOJYKTA PEaKIIUU
61 O0001IeHNE U CUCTEMATH3AIM SHAHUH
62 Kontponbhas padota Ne4 o teme
«BaxkHenmme MeTajlIbl U UX COCTMHEHUS)
63 [IpoMexxkyTouyHas arTecTanus 3a Kypc XuMHHA bubmuotexa [JOK

9 kiacca

https://m.edsoo0.ru/00ae0d0a



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae0d0a

64 BemectBa u Marepuaisl B IOBCEAHEBHOM 1 bub6muoreka [IOK
KU3HU YeJI0BeKa https://m.edso0.ru/00ae3f50
65 XHUMHUUECKOE 3arpsi3HEHUE OKPYKAIOIIeH 1 bubnuoreka [JOK
cpeabl https://m.edsoo.ru/00ae4270
66 Posnb XxuMHM B pelieHUH SKOJIOTHYECKUX 1 bubmuorexa [JOK
npoOieMm https://m.edsoo.ru/00ae4270
O06o001IeHre U CUCTEeMaTH3alusl 3HAaHHH bubmuoreka [JOK
67 . 1
OCHOBHBIX MOHATHI Kypca https://m.edsoo.ru/00adb33c
O06o001IeHre U cCUcTeMaTr3aIus 3HaHHH bubmuoreka [IOK
68 . 1
OCHOBHBIX OHATHH Kypca https://m.edsoo.ru/00ad9cb?2
OBIIEE KOJIMYECTBO YACOB I10 68
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n/n

Tema ypoka

[Ipenmet xumuu. Poib
XAMHH B )KU3HU YEIIOBEKA.
Tena u BemecTBa

TlonsaTtue o metomax
IO3HAHUSI B XUMUH

[Tpaktnyeckas padora Ne 1
«[IpaBuna paboTsI B
abopaTOpUN U MPUEMBI
oOparieHus ¢
1a00paTOPHBIM
000pyZ0BaHUEM»

YucTele BENIECTBA U CMECH.

Crioco0sI pa3aeneHust
cMeceit

[TpakTuyeckas padora Ne 2
«Paznenenue cmeceit (Ha
IIpUMepe OYUCTKU
MTOBAPEHHOM COJIN)»

ATOMBI ¥ MOJICKYJIbI

XUMUYECKUE FTICMEHTHI.
3Haku (CUMBOJIBI)

KoauuyecTBo yacoB

Kontpoabubie IIpakTuueckue
Bcero
padoThI padoThI
1
1
1 1
1
1 1
1
1

Jara
U3ydeHust

DJIeKTPOHHbBbIE IU(PPOBHIE
oOpa3oBaTe/ibHbIE

pecypcsl

but6mmoreka [{OK
https://m.edsoo.ru/ff0d210c

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d227e

bubmmorexa [IOK
https://m.edsoo.ru/ff0d23dc

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d26ca

bubmuoreka [JOK
https://m.edsoo.ru/ff0d28c8

bubmoreka [JOK
https://m.edsoo.ru/ff0d2a6¢

bubnmoreka [JOK
https://m.edsoo.ru/ff0d2be8



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8

XHUMHUYCCKUX 3JICMCHTOB

3 [IpocTeie U ci10KHbBIE bubnmnorexa [JOK
BEIIIECTBA https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYIISIPHOE bubnmnorexa [JOK
yUCHHE https://m.edsoo.ru/ff0d2d50
3aKOH IMOCTOSIHCTBA COCTaBa
BEIIECTB. XUMHUUECKAs
10 (I)OH;MYJ'Ia. BanenTtHOCTB Bubmmorexa IOK
https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHUYECKUX
3JIEMEHTOB
THOCHTEIIbHAS aTOMHAs
11 noflacca. OrHocuTenbHas bubmmorexa LIOK
https://m.edsoo.ru/ff0d323c
MOJICKYJISIpHAs Macca
12 XMI/I?\:;Z:EOT:)H:HCMeHTa B bubmmorexa LIOK
https://m.edsoo.ru/ff0d350c
COCMHECHUH
13 KonnuecTBo BemiecTna. bu6nmoreka [JOK
Mois. MonsipHas macca https://m.edsoo.ru/ff0d5230
Ou3nyecKkue U XUMHYCCKH
14 ﬂBngeHI:;IC. X:IMI/I‘IGCKa; o buomiorexa LIOK
https://m.edsoo.ru/ff0d37fa
peakims
IIpu3Haku U yClIoBHS
15 H;)O;eKaHI/IS[ )}(IEIM(I)/I‘-IGCKI/IX Bubmmorexa HOK
B https://m.edsoo.ru/ff0d3a16
peakiuii
16 3aKOH COXpaHEHUsI MacChl bubnmnorexa [JOK

BellecTB. XUMHUUECKUE

https://m.edsoo.ru/ff0d3h88



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88

YpaBHEHUS

Breramcnenns koamduecTBa,
Macchl BEIIECTBA 110

bu6nmoreka [JOK

o YpaBHEHUSAM XUMHUYECKUX https://m.edsoo.ru/ff0d5708
peakuuii
Knaccudukanus

18 XUMHUYECKUX PeaKIui bub6nmoreka [JOK
(coenuHECHHMS, PA3IOKCHHUS, https://m.edsoo.ru/ff0d3f34
3aMeIIeHHs], OOMEHa)

M. B. JlomoHOCOB —

19 YUEHBIN-3HIUKIIOTIETUCT. bubnmnorexa [JOK
O6o0uIeHue 1 https://m.edsoo.ru/ff0d40c4
cUCTeMaTH3alusl 3HAaHHUHA
Kontponbnas padora Nel no

20 TeMe I:(BGHIGCT}:;EL u bubmiorexa LIOK

https://m.edsoo.ru/ff0d4290
XHUMHAYECKHE PEAKIINN»
Boznyx — cmech razos.

91 CocraB Bo3nyxa. Kuciopon bubnmorexa [JOK
— DJIEMEHT U TPOCTOE https://m.edsoo.ru/ff0d448e
BenrecTso. O30H.
du3nvecKre U XUMHUECKHE
CBOWCTBA KHCIIOPO/Ia

22 (peakuuu OKI/ICJ'II;HiIISI Bubmmorexa LIOK

’ https://m.edsoo.ru/ff0d4614
ropenue). [loustie 06
OKCHJaX
23 Crioco0ObI TToTyueHust bubmmoreka [JOK


https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614

KHCIIOpO/1a B JIA0OPATOPUU H
MPOMBIIUICHHOCTH.
IIpumeneHne kuciopoa

https://m.edsoo.ru/ff0d497a

Tennosoit 3¢ ekt
XMMHUUYECKOH peaKiun,
MIOHSATHE O

bubmmoreka [JOK

24 TEPMOXHUMHUYECKOM https://m.edsoo.ru/ff0d4790
YpaBHEHUH, IK30- U
IHIOTEPMHUUYCCKUX PEAKITUIX
Torumso (HedTh, yrois u

o5 MeTaH). 3arpsi3sHeHne bub6muoreka [IOK
BO3JlyXa, CIIOCOOBI €ro https://m.edsoo.ru/ff0d4c4a
MPEIOTBPALICHUS
[TpakTrueckas padota Ne 3

26 o reme «Ilonyuenue u bu6mmorexa [IOK
cobupaHHe KUCIOpO/a, https://m.edsoo.ru/ff0d4ae2
H3yYEHHUE Er0 CBOMCTB)»
Bonopon — snemeHT u

27 np(i[cfoeﬂlzemecmo. Bubmorexa LIOK

https://m.edsoo.ru/ff0d4dd0

Haxoxnenue B nmpupoe
duznueckre U XUMHYECKHe

28 CBOCTBA BOAOPO/IA. bubmmorexa [IOK

https://m.edsoo.ru/ff0d4dd0

IIpumeHeHue Bogopoaa

29 [TonsiTHe 0 KHUCITOTax U bu6mmorexa [IOK
COJISIX https://m.edsoo.ru/ff0d50d2

30 Crioco0ObI TToTyueHust bubmmoreka [JOK


https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2

BOJIOPOJIa B TAOOpaTOpHH

https://m.edsoo.ru/ff0d4dd0

[TpakTnueckas padora Ne 4
no Teme «llomyuenne u

bu6nmoreka [JOK

31 coOupaHue BOAOPoa, https://m.edsoo.ru/ff0d4f42
W3YYEHUE €r0 CBOMCTBY»

39 MousipHblii 00BEM ra3oB. bubnmnorexa [JOK
3akoH ABOraapo https://m.edsoo.ru/ff0d542e
Brrunciienust 00bEma,
KOJINYECTBA BEIIECTBA ra3a

33 IO ero I/ISBGCTHH(-)[My Bubmiorexa LIOK

https://m.edsoo.ru/ff0d55a0

KOJIMYECTBY BEIIECTBA WM
00BEMY
Borancienuns 00EM0B ra3zoB

34 10 YPaBHEHHIO PEAKIUU Ha bu6mmoreka [IOK
OCHOBE 3aKOHA 00BEMHBIX https://m.edsoo.ru/ff0d5708
OTHOIIIEHUH Ta30B

35 DOu3nYecKue U XUMHUYECKHUE bu6nuoreka [JOK
CBOMCTBa BOJIbI https://m.edsoo.ru/ff0d587a

36 CocTtaB OCHOBaHMIA. bubmuoreka [JOK
[Tonsatue 06 nHAMKATOpPaAX https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens.
Hackiennasie u

37 HeHacEmeHHHe pacTBOPBI. bubamoreta LIOK

https://m.edsoo.ru/ff0d5b40

MaccoBas 1071 BEIIecTBa B
pacTtBope

38 [TpakTrueckas padora Ne 5 bubnuorexa [JOK



https://m.edsoo.ru/ff0d4dd0
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

39

40

41

42

43

44

45

46

o teme «IIpurorosienue
pacTBOPOB C ONPEAEITEHHON
MacCOBOH A0Jen
PacCTBOPEHHOTO BEIIECTBA»

Kontponbnas pabota N2 mo
teme «Kucnopon. Boxopos.
Bonga»

OKcuIpl: COCTaB,
KJaccuukanms,
HOMEHKJIaTypa

[Tonyuenue n xXuMu4eCcKue
CBOMCTBA KHCJIOTHBIX,
OCHOBHBIX ¥ aM()OTEpHBIX
OKCHJIOB

OcHOBaHUSA: COCTAB,
KJaccudukanms,
HOMCHKJIATypa

ITonyuyenue u xXumMn4eCcKue
CBOMCTBa OCHOBaHUI

Kucnotsl: cocTas,
KIaccuduKanus,
HOMEHKJIATypa

[TonydyeHnue u XuMu4ecKue
CBOWCTBA KHCIIOT

Conu (cpemanue):
HOMEHKJIaTypa, CII0COObI

https://m.edsoo.ru/ff0d5eba

bubmuoreka [JOK
https://m.edsoo.ru/ff0d6342

bu6nuoreka [JOK
https://m.edsoo.ru/ff0d664e

but6mmoreka [JOK
https://m.edsoo.ru/ff0d664e

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d67ca

bubmuoreka [JOK
https://m.edsoo.ru/ff0d67ca

bubmuoreka [JOK
https://m.edsoo.ru/ffOdfee2

bu6nuoreka [JOK
https://m.edsoo.ru/ffOdfee2
bu6mmorexa [IOK
https://m.edso00.ru/00ad9474



https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
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

47

48

49

50

51

52

HOJIyT-IeHI/ISI, XUMHUNYCCKHUC
CBOMCTBa

[TpakTrueckas padota Ne 6.
Pemenune
SKCIIEPUMEHTAJIbHBIX 3a7a4
1o TeMe «OCHOBHBIE KJIaCChI
HEOPTraHUYECKUX
COEIUHEHUIN

I'eneTnueckas CBA3b MEXIY
KJ1aCCaMH HeOpFaHI/I‘IeCKI/IX
COeqUHEHUN

O06001IeHne "
CHCTEeMAaTH3aLUs 3HAHUI

KonTponbhas padora Ne3 no
Teme "OCHOBHBIC KJIACCHI
HEOPTaHUYECKHUX
coenrHeHnin"

IIepBble ONBITKU
KJaccuukanuu
XUMUYECKUX 3JIEMEHTOB.
[TonsiTne o rpynmnax
CXOJIHBIX 3JIEMEHTOB

[Tepuonnueckuii 3aKOH U
IIepnonnueckas cucrema
XUMHUYECKHX JIEMEHTOB /.
. Menneneena

bubmuorexka [JOK
https://m.edsoo.ru/00ad9b7c

bu6nmoreka [IOK
https://m.edsoo.ru/00ad9a50

but6mmoreka [JOK
https://m.edso0.ru/00ad9ch?2

bubmmorexa [IOK
https://m.edsoo.ru/00ad9ela

bu6mmorexa [IOK
https://m.edsoo.ru/00ad9ffa

bu6mmorexa [IOK
https://m.edsoo.ru/00ada52c



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

IIepuonsl, rpymnmsl,

bubmuoreka [JOK

>3 HOJTPYIIIBI https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CoctaB bubmoreka [JOK
aTOMHBIX sifiep. M30TorsI https://m.edsoo.ru/00ada342
CrpoeHue 31eKTPOHHBIX
55 0001109€K aTOMOB bubmuorexa [JOK
aneMeHTOB [leproauueckoii https://m.edsoo.ru/00ada6bc
cucteMmsl [. 1. MenaeneeBa
XapakTepucruka
XUMHYECKOTO JIEMEHTa 110
56 €ro IOJIOXKEHUIO B bubnmorexa LIOK
. https://m.edsoo.ru/00ada824
[Tepuoanueckoii cucteme /1.
H. Menneneepa
3nauenue [lepuonnyeckoro
e i
. https://m.edsoo.ru/00ada96e
MenpeneeB — y4€HBIN,
Mearor ¥ rpaxk 1aHuH
DIIEKTPOOTPHUIIATEIIBHOCTh
58 aTOMOE XI/H\IZI/I‘IIIGCKI/IX bubnmorexa LIOK
https://m.edsoo.ru/00adaab8
3JIEMEHTOB
bu6nmorexa [IOK
59 Hontast ximireckas cosisb https://m.edsoo.ru/00adac34
60 KoBanenTtHas nonsipHas bubmmoreka [JOK
XUMHUIECKas CBS3b https://m.edsoo.ru/00adaab8
61 KoBasienTHas HemomsipHas bubnuorexa [JOK



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8

XUMHNYCCKas CBA3b

https://m.edso0.ru/00adaab9

bu6mmorexa [IOK

62 C
TETICHD OKHCICHIA https://m.edsoo.ru/00adae28
0 -
| Cmmmmemse- BuGnmorexa LOOK
BOCCTAHOBUTEIILHBI
https://m.edso0.ru/00adb076
peakuu
64 Oxucnurenu u bubnmorexa [JOK
BOCCTAaHOBHUTEIN https://m.edsoo.ru/00adb076
o KOHTp(():J'IBHaﬂ pabota Ne4 o BuGnmorexa [OK
Teme «CTpoeHue aroma.
eMe POCHHUE aTo https://m.edsoo0.ru/00adb486
XUMHUYECKAs CBIA3H)
66 [IpomexxyTouHas arrecTanus bubnmnorexa [JOK
3a Kypc XUMHUH 8§ Kitacca https://m.edsoo.ru/00adb33c
00600
67 cncieffllaef;:aﬂnﬂ 3HAHWUI bubmmorexa HOK
H N https://m.edsoo.ru/00ad9cb?2
OCHOBHBIX TIOHATHH Kypca
Obobuerne 1 . bubnmnoreka [JOK
68 CHUCTEMAaTH3allis 3HAHUH

OCHOBHBIX ITOHATHI Kypca

UToro

https://m.edsoo.ru/ff0d61c6



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

IHOYPOYHOE IINTAHUPOBAHHUE 9 KJIACC

KoaunuyecTBo yacoB

DJIeKTPOHHBIE IM(pPOBbIE

XUMHUYECKON PEAKIIUU.

Ne JlaTa
Tema ypoxa Kontposbubie  IIpakTuueckue oGpa3soBare/bHbIe
n/n Bcero H3YYeHM s
padoThI padoThbI pecypchl
[lepnonnueckuil 3aK0H.
[Tepuonuueckas cuctema bu6mmorexa [JOK
1
XUMHUYECKHX JIeMeHTOB [, https://m.edsoo.ru/00adb59e
H. MenneneeBa
3aKOHOMEPHOCTH B
W3MEHEHUHU CBOMCTB 1 bu6mmorekxa [JOK
XMMHUYECKHX 3JIEMEHTOB https://m.edsoo.ru/00adb6b6
MEePBBIX TPEX MEPHUOIOB
Knaccudukanuys u
¢ 1 bu6mmoreka [{OK
HOMEHKJIaTypa
P https://m.edsoo.ru/00adb7e2
HEOPTraHWYECKHUX BEIECTB
Buapl xumMu4ueckoii CBI3H U
4 A 1 bubmuoreka [JOK
THTBI KPUCTAJUTHICCKHIX
. P https://m.edsoo.ru/00adbact
peméToK
KonTponbnas pabota Nel mo
teMe «IloBTOpeHue u
yriayOieHue 3HaHui 1 1
OCHOBHBIX pa3JIeJoB Kypca 8
Kiacca» Bxomnast
KOHTpOJIbHas paboTa
Knaccuduxkarus
Puican . 1 bubmuoreka [JOK
XUMHYECKUX PEaKIuil 110
P https://m.edsoo.ru/00adbcb0
Pa3UYHBIM MPU3HAKAM
ITonsTHE O CKOpPOCTH 1 bubnuoreka [IOK

https://m.edsoo.ru/00adbe9a



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

IToHsiTHE O TOMOTEHHBIX 1
IreTCPOrcHHbIX PCaAKIUAX

TlousaTre 0 XUMHYECKOM
paBHOBecuu. DakTophl,
BIIMSIIOIIME HA CKOPOCTh

bu6mmoreka [JOK

8 XHUMHUYECKON PEakIuu U https://m.edsoo.ru/00adc28c
IMOJIOKCHUE XUMHUYSCKOI0
paBHOBECHS
9 SOIZP(I:(;ZEZ?II/ILT:?ILHHe bubmmorexa [TOK
https://m.edsoo.ru/00adcade
peakimu
Teopus 3IEKTPOIUTHUECCKOM
10 ﬂncfounaunf CunpHble U bubmorexa LIOK
https://m.edsoo.ru/00adcd68
ci1abbl€ AJIEKTPOIUTHI
11 HonHble ypaBHEHUs bubmumorexa [IOK
peakiuii https://m.edsoo.ru/00add448
XUMUYeCcKHe CBOMCTBA
KHCIIOT U OCHOBAHHUH B CBETE
12 MpeACTaBICHUI 00 bubmorexa LIOK
. https://m.edsoo.ru/00add5d8
AIEKTPOIUTUUECKON
JIFCCOLAIIN
XHUMHUECKHE CBOMCTBA
COJICH B CBETE
13 MpeICTaBICHHA 00 bubmorexa LIOK
. https://m.edsoo.ru/00add8b2
AIEKTPOIUTUUECKON
JMCCOLAIIN
14 [TonsTHE O TUIpOIM3E CONEN Bubmorexa LIOK
https://m.edsoo.ru/00add9d4
15 O060011EeH e U bu6mmoreka [JOK
CHCTEMATHU3ALNS 3HAHUMN https://m.edsoo.ru/00addd12
16 [TpakTuyeckas padora Ne 1. bubmmorexa [IOK



https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12

«Pemenne
AKCIEPUMEHTAIBHBIX 337124

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

KonTponbnas pabota Ne2 no
TeMe «DJIEKTPOIUTHYECKAS

bu6mmoreka [JOK

17 UCCOLUANAS. XAMUUYECKHUE https://m.edso0.ru/00addec0
pEaKIuu B pacTBOPAX»
OO6mr1ast xapaKTepuCTUKA
18 ranI(I)IreHOBI.) XI/IMI;IIIGCKI/IC bubmmorexa LIOK
. https://m.edsoo.ru/00addfe2
CBOICTBA Ha IpUMeEpE XJI0pa
XmnopoBogopoa. CossiHast
19 KHCJI0Ta, XUMHYECKHE bu6mmorexa [JOK
CBOICTBA, MTOTyYCHHE, https://m.edsoo.ru/00ade104
IpUMEHEHHE
[TpakTryeckas pabora Ne 2
o teMe «Ilonyuenue bubmumorexa [IOK
20 .
COJISTHOM KHCIIOTBI, U3yUCHHE https://m.edsoo.ru/00ade348
€€ CBOWCTB»
Brruncienus no
21 YPAaBHEHUSAM XUMHUUYECKUX bubmumorexa [IOK
peaKIuii, €CIu OJUH U3 https://m.edso0.ru/00ade488
peareHTOB J1aH B U30BITKE
29 OO1as xapakTepucTUKa bubnnorexa [JOK
aneMeHToB VIA-rpymnrisi https://m.edsoo.ru/00ade64a
AnnorpomnHsie
MoaU(UKAIIH CEphI.
23 Haioineﬂie cep}I,)I U eé bubmorexa HOK
N https://m.edsoo.ru/00ade64a
COETMHEHH B IPUPOJE.
XHUMHYECKUE CBOMCTBA CEPBI
CepoBonopo/i, cTpoeHue, BuGmorexa OK
24 (bU3HYEeCKUe U XUMHYECKUE

CBOICTBa

https://m.edsoo.ru/00ade802



https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802

Oxcunppl cepsl. CepHas
KUCIIO0TA, GU3NYECKUE U

bu6mmoreka [JOK

25 XUMHUYECKHE CBOMCTBA, https://m.edsoo.ru/00adea28
MpUMEHEHUE
XHUMUYECKUE PeaKIvH,
JIe)Kalllie B OCHOBE
MIPOMBIIIICHHOTO CII0c00a
26 ngnyquI/m CepHOI bubmmorexa LIOK
https://m.edsoo.ru/00adec8a
KHUCIOThI. XUMHUYECKOE
3arpsi3HEHUE OKpYXKarolen
Cpelibl COeIMHEHUSIMU CEePhI
Brrunciaenune maccoBoit
27 JIOJIA BBIXOJ1a MTPOJIYKTa bubmmorexa LIOK
https://m.edsoo.ru/00adec8a
peakuuu
OO6mrast xapaKTepuCTHKA
31eMeHTOB V A-Tpymibl.
28 A3zoT paCHpOCTpEI}-I]eHI/Ie B bubmmorexa LIOK
’ https://m.edsoo.ru/00adeea6
npupoze, Gpuzndeckue u
XHMHUYECKHUE CBOMCTBA
2 | oo BuGmuonesa [IOK
’ https://m.edsoo.ru/00adf004
MOJIyYEHUE U MPUMEHEHHE
[TpakTrueckas padota Ne 3
30 no teme «llonydyenue bubmuorexa [{OK
aMMMaKa, U3y4eHHe ero https://m.edsoo.ru/00adf180
CBOMCTBY»
A30THas KuCIoTa, e
31 buzndeckue u XI/IIDVII/I‘leCKI/Ie bubmmorexa LIOK
. https://m.edso0.ru/00adf306
CBOMCTBA
32 Hcnons3oBanue HUTPATOB U bubmmorexa [IOK

COJIEM aMMOHHUS B KQUECTBE

https://m.edsoo.ru/00adf518



https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518

MUHEPATBHBIX YI0OPEHHIA.
XUMHYECKOE 3arpsi3HEHUE
OKpY>Karolleu cpebl
COEIMHEHUSIMU a30Ta
docdop. Oxcun pochopa
(V) u hochopras kuciora,

bu6mmorekxa [JOK

33
¢busnveckrue 1 XUMHUYECKUE https://m.edsoo.ru/00adf68a
CBOWCTBA, MOJyYCHHE
Ucnons3zoBanue pocharos B
o | e
yAoop - P https://m.edsoo.ru/00adfc20
MPUPOIHON CpeJIbI
dbocharamu
Y
B wopupore. dusmicerien bumorexa LOK
PHPOAL, . https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBOMCTBA
Oxkcunpl yriaepojaa, ux
35| onctores Seonomteoomue bimorera LIOK
) https://m.edsoo.ru/00adfebe
poOJIeMBbI, CBSI3aHHBIE C
okcuzom yriepona (1V)
bu6mmorekxa [JOK
37 v &
PONPHAT KHCIOTa H €€ COlH https://m.edsoo.ru/00ae006¢
[TpakTuyeckas padora Ne 4
"H
38 HOHZi“:IiHOFZHK;ZHHe bubmmorexa LIOK
T ) https://m.edsoo.ru/00ae027e
KauectBennas peakuus Ha
KapOoHaT-HOH"
HepBOHaqaﬂbele TIOHATUA BI/I6JII/IOTeKa HOK
39 00 OpraHUYECKUX

BCIIECTBaxX KakKk O

https://m.edsoo.ru/00ae054e
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COCAUHCHUAX YyTriIepoda

40

41

Kpemuuii u ero coequneHust

[TpakTuyeckas padora Ne 5.
Pemenue
AKCIIEPUMEHTAJIbHBIX 3a7a4
mo TeMme «Baxkuewine
HEMETAIUIBL ¥ X
COCTMHEHHUS

bu6mmoreka [JOK
https://m.edso0.ru/00ae080a

Bbu6morexa [JOK
https://m.edso0.ru/00ae0bf2

42

43

KonTponbhas padora Ne3 no
TeMe «Baxneiimme
HEMETAIUIBI ¥ MX
COCTUHECHHUSY

OO1as xapakTepucTUKa
XUMHYECKHUX DJICMEHTOB —
MeTauioB. Merannndeckas
CBSI3b U MCTaJIJINUECKAas
KPUCTaJUINYECKAsl PELIETKA.
dusnyeckue CBOMCTBA
METaJJIOB

bubmuoreka [JOK
https://m.edso0.ru/00ae0e18

bubmnoreka [HOK
https://m.edsoo.ru/00ae103e

44

XUMHYECKUE CBOMCTBA
METaJIIOB.
DJIEKTPOXUMHUYECKUH P
HaANPSDKEHUN METalJIOB

bu6mmorekxa [JOK
https://m.edso0.ru/00ae1156

45

OOmrre criocoObl OTYYESHHUS
MeTtauioB. CILIaBbI.
Breraucnenus 1o
YpaBHEHUSAM XUMHUUYECKHUX
peaxiuii, eciu OuH U3
pEareHTOB COJCPKUT
pUMecH

bu6mmoreka [JOK
https://m.edso0.ru/00ae1156
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[TonsTHE O KOPPO3UU

bubmuoreka [{OK

46 METaJIOB https://m.edso0.ru/00ae1278
bu6mmoreka [JOK
47
IHesourEre MeTaner https://m.edsoo.ru/00ae14b2
48 Okcuabl ¥ TUIPOKCUIBI bubnmorexa [JOK
HATpHs ¥ KaJus https://m.edsoo.ru/00ae14b2
. . https://m.edso0.ru/00ae15e8
MarHui
50 Baxueiinme coemuHEeHNUA bu6mmoreka [JOK
KaJILLIVA https://m.edsoo.ru/00ae15e8
51 O06001menue u
CHCTEMAaTH3aINs 3HAaHUH
59 JKEcTKOCTh BOABI U CLIOCOOBI bu6mmoreka [JOK
e€ ycTpaHeHUs https://m.edsoo.ru/00ae1886
IT 6ota Ne 6
53 o piK;WIf;??HTEa :Ei . bubnuorexa LIOK
© TEME ARECTIOC ?,ﬂ https://m.edsoo.ru/00aelae8
MeTObI €€ yCTpaHCHHUS
bu6mmoreka [{OK
4 A 5
> JTOMHHHH https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe cBOICTBA bubnuorexa [IOK
OKCHJIa M THIPOKCHA https://m.edsoo.ru/00aelc64
bubmuoreka [{OK
56 K
e1e30 https://m.edsoo.ru/00ae1d86
O e
(a1 https://m.edso0.ru/00ae35e6
58 O0001menue u
cUCTEMAaTH3aINS 3HAaHUH
59 [TpakTnueckas padorta Ne 7. bubmuorexa [{OK
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Pemenue
AKCIEPUMEHTAIBHBIX 3a7a4
o Teme «BaxkHeinie
METaJIJIBl ¥ UX COCTMHEHUS)

Brranciaenus no
YPaBHEHUSAM XUMHUYECKUX
peaKkuui, eciiv OQUH 13
peareHToB J1aH B U30BITKE

https://m.edso0.ru/00ae3de8

bubmuoreka [{OK

60 WU COJICPKUT MPHMECH. https://m.edsoo.ru/00ae1750
Brruncienuss MaccoBoi
JTOJTM BBIXO0J1a IPOAYKTA
peakuu
61 Oo6o0uieHue u
CUCTeMAaTU3aIHs 3HAHHA
Kontponbnas padora Ne4 mo
62 TeMme «BaxkHeiine MeTasibl
U UX COCTUHEHUS
63 [IpomexxyTouHas arrecTanus bubnnorexa HOK
3a Kypc XUMHUH 9 Kitacca https://m.edsoo.ru/00ae0d0a
BemecTBa u maTepuansl B
64 HO]I;cJ;enHeBHoﬁ mfslm bubmorexa [JOK
https://m.edsoo.ru/00ae3f50
YelloBeKa
XHUMHYECKOE 3arps3HEHUE bubmumorexa [IOK
65 .
OKpY)KalolIen cpelibl https://m.edsoo.ru/00ae4270
66 Ponb xumum B pereHun bubmuorexa [{OK
HKOJIOTHYECKUX MPOoOieM https://m.edsoo.ru/00ae4270
Oo6o0mieHue u
67 CI/ICTeII\I/IIaTI/BaHI/IH 3HAHUH bubmorexa HOK
. https://m.edsoo.ru/00adb33c
OCHOBHBIX TIOHATUH Kypca
68 O0600meHue 1 bubmuoreka [JOK

cUCTEMATH3alUd 3HAHUN

https://m.edso0.ru/00ad9ch?2
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OCHOBHBIX ITOHITHH Kypca

UTOro

68




INYYEBHO-METOANYECKOE OBECIHIEYEHUE OBPA3OBATEJIBHOT'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

» Xumus, 8 knacc/ ['abpuemnsa O.C., Octpoymos WN.I'., CnaakoB C.A., Akunoneproe odmectBo «M3narensctBo «IIpocBemenuer»

* Xumus, 9 xiracc/ I'abpuensia O.C., Octpoymos N.I'., Cnaakos C.A., AkunonepHoe o0mectBo «M3natenberBo «IIpocBemenuey

METOAUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

MeToandeckue matepuanbl. Xumus 8-9 kiaccel 'abpuensa O. C., OctpoymoB U. I'., Cnankos C. A.

NUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://edsoo.ru/

https://resh.edu.ru






