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TlosicHUTEIBLHASA 3aIMCKA

[Tporpamma o XMMHK Ha YpOBHE OCHOBHOT'O 001Ier0 00pa3oBaHUs COCTaBIEHA HA OCHOBE
TpeOOBaHUIl K pe3yiabTaTaM OCBOCHHUS OCHOBHOI 00pa3oBaTeNIbHON MPOrpaMMbl OCHOBHOIO
obmero obpa3oBanus, npenacraBieHHbBIX B @I'OC OOO, a takke Ha OCHOBE deaepalbHON
paboueil mporpaMMbl BOCITUTAHUS U C YUETOM KOHIETIUU MPENoaBaHus Y4eOHOrO MpeaMeTa
«Xumus» B 00pazoBaTeNnbHBIX opranu3anusix Poccuiickoit @enepannu.

[IporpaMmMa mo xuMHUHM Ja€T MpEACTaBICHUE O LENIX, OOIIeld CTpaTerud OO0y4eHWs,
BOCIIUTAHUS W Pa3BUTHA OOydYaIOIIUXCS CpeICTBaMU Y4YeOHOro MpeaMeTa, yCTaHABIUBACT
00s3aTeNIbHOE NIPEIMETHOE COAEpPKAHUE, IPEIyCMATPUBAECT paclpee/ieHue ero Mo Kiaccam U
CTPYKTYPHUPOBAHUE TI0 pa3iesaM u TeMaM IpOTrpaMMBbl 10 XUMHH, OTPEAEISIET KOJTMYECTBEHHbIE
U KAueCTBEHHBIE XapaKTEPUCTUKH COJEP’KaHUS, PEKOMEHIYEeMYI0 IOCIEI0BaTEIbHOCTh
M3YYEHUS XUMHUHU C y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSA3€H, JIOTUKH y4eOHOTO
nporiecca, BO3PaCTHBIX 0COOEHHOCTEH 00yJaromuXxcs, ONpeaesseT BOSMOKHOCTH TpeaMeTa s
peanu3anuu TpeOOBaHUMN K pe3ysibTaTaM OCBOEHHUS OCHOBHOM 00pa30oBaTeNIbHOM MporpamMMbl Ha
YpOBHE OCHOBHOTO OO0IIIer0 00pa30BaHus, a TaKKe TpeOOBaHHM K pe3yabTaTaM 00yUeHHs] XUMUU
HA YypOBHE 1elieil W3y4eHHUs TNpeaMeTa U OCHOBHBIX BHJOB yueOHO-IO3HABATEIbHON
JESTEIBHOCTH 00Yy4aroIIerocs 1o OCBOCHUIO y4eOHOI0 COJIEpIKaHus.

3HaHME XUMUH CIIY’)KUT OCHOBOM 11 (pOpMHPOBAHUS MUPOBO33pEHUS 00y4arolerocs, ero
MPEJICTABICHUI O MAaTePUAIbHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (OpMUPYEMbIE XUMUEH
MPEJICTABICHUS O B3aUMOIMPEBPAIICHUAX SHEPTUU U 00 HBOJIOLUU BEIIECTB B MPUPOJE, O MYTIX
pelieHus TI00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTUS YEJIOBEYECTBA — CBIPHEBOIA,
HHEPTEeTUYECKOM, TUILEBON U IKOJIOTUIECKON 0€301macHOCTH, MPOOIIeM 3ApaBOOXPAHEHUSI.

N3yuenune xumuu:

CIOCOOCTBYET peanu3aliid BO3MOXKHOCTEH JJisi camMopa3BUTUA U (OPMUPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON rpaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBILUIEHNUS U TBOPUECKUX CIIOCOOHOCTEN 00yJarommxcs,
HaBBIKOB  MX  CaMOCTOSTENbHOM  yuyeOHOM  JesITeIbHOCTH,  SKCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOW JKHU3HH, TaKk U B
MpoeCCHOHAIBHON JESTEIHHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOTO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJI/1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TarioM B (POPMHPOBAHUU
€CTEeCTBEHHO--HAayYHOH IPaMOTHOCTH 00yYaroIuXcs;

crocoOcTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--HAyYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ] B JKOJIOTMYECKOE 0Opa3oBaHUE
o0yJaromuxcs.

JlaHHble HampaBieHHs B OOYYEHMHM XMMHMH 00ECHEeuMBAIOTCS CIEeUU(UKON comepikaHus
y4eOHOTO TIpeAMeTa, KOTOPBIA SBISETCS TNENarorndeckd aJalnTHPOBaHHBIM OTpakKEHHUEM
0a30BOI HAyKW XMMUU Ha OMPEEIEHHOM dTare e€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHHsS OPUEHTUPOBAH Ha OCBOEHUE
00y4aromyUMHUCs CUCTEMbI NTePBOHAYAIBHBIX MOHATHH XMMUHU, OCHOB HEOPIraHWYECKOH XUMUU U
HEKOTOPBIX OTACTHHBIX 3HAYMMBIX TIOHSTHIA OPraHUIeCKON XUMHUH.

CrtpykTypa coaep:kaHMsl MPOTpaMMbl MO XMUMHHM c(OpMHUpPOBaHA HAa OCHOBE CHCTEMHOIO
noaxona k e msyueHuro. CojepkaHue CKIIQABIBACTCS W3 CHCTEMBbl NMOHATUH O XMMHUYECKOM
BJIEMEHTE U BEIIECTBE M CHUCTEMbl MOHATUH O XuUMHUYeckod peakuuu. OOe 3TU CHCTEMBI



CTPYKTYPHO OPTraHU30BaHbl IO NPUHIMITY IOCJIEIOBATEIBHOTO PA3BUTHUS 3HAHWKW HAa OCHOBE
TEOPETHUUECKUX MPEJCTaBICHUN PAa3HOTO YPOBHSI:

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

— Ilepunonnueckoro 3akoHa /I. 1. MeHieneeBa kak OCHOBHOT'O 3aKOHA XUMUU;

— YYEHHUSI O CTPOCHHUH aTOMa U XUMHUYECKOH CBS3H;

— MPEICTaBICHUH 00 NEKTPOIUTUIECKOM TUCCOIMALINYU BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HAHUS PAcCCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IOCJIEJOBATEILHO OT OJIHOTO YPOBHS K JPYromy,
BBIMOJHSAS (YHKIUM OOBSICHEHHUS W IPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUSI U TOJYyYEHHUS U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XHMHHU CIOCOOCTBYET (OPMHUPOBAHUIO MPEICTABICHUS O
XMMHUYECKOM COCTAaBJISIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM MpPUPOJBI,
LIEHHOCTHOTO OTHOILLIEHHUSI K HAyYHOMY 3HaHUIO U METOJaM I03HaHUs B Hayke. M3yuenue xumuun
MPOUCXOAUT C TPUBJICUEHHEM 3HAHUN W3 paHee M3YYCHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuii Mupy, «buosnorus. 5—7 kinaccel» u «Dusuka. 7 Kjace.

[Tpu u3yyeHNr XUMUU TPOUCXOAUT (HOPMUPOBAHKUE 3HAHUN OCHOB XMMHUYECKON HAyKH Kak
00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON AESITENbHOCTH YeJIOBEKa M KaK OJTHOTO
U3 KOMIIOHEHTOB MHMPOBOW KyJbTYphl. 3ajladya y4eOHOro IpeIMeTa COCTOUT B (POPMUPOBAHUU
CUCTEMBl XUMHUYECKHX 3HAHWA — BaXHEHIIMX (DAKTOB, MOHSATHH, 3aKOHOB M TEOPETHYCCKHX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHWH MHUPOBO33PEHYECKOT0 XapakTepa, S3bIka HayKH, B
MPUOOIIEHNHU K HAyYHBIM METO/IaM MO3HAHUS MPU U3YYEHUU BEUIECTB M XUMUYECKUX PEaKIIUid, B
GbOpMHUpPOBAaHMM W PA3BUTUU TIO3HABATEIBHBIX YMEHUW W HX TMPUMEHEHHH B Y4eOHO-
MIO3HABATEIBHON U y4eOHO-HCCIIEIOBATEIBCKOM 1A TeIbHOCTH, OCBOCHUH TPaBMII OE€3011aCHOTO
oOpallieHus ¢ BEIIeCTBAMU B ITOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHUH XUMUU HA YpOBHE OCHOBHOTO O0IEro oOpa3oBaHMs Ba)XHOE 3HAUCHUE
NPUOOPETHN TaKKe LIETH, KaK:

— (opMHUpOBaHNE MHTEIUIEKTYaIbHO PA3BUTON JIMYHOCTH, TOTOBOM K CaMO0OOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHIO PEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HaNpaBJIEHHOCTh OOY4YEHMs] Ha CHCTEMaTH4YeCKoe MpUOOIIEeHHEe O00y4aroImuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENBHOCTH, HAy4HbIM  METOJaM  IO3HaHUS,
(bopMUPYIOITUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XHUMHH,

— obecrieyeHue YCIOBHMH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OO0YYAIOLIUMUCS OIIbITa
pa3HoOOpa3HON AESITENbHOCTH, MO3HAHUS M CaMOIO3HAHUSA, KJIFOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMITETEHIIHH ), UMEIOIINX YHUBEPCAIBHOE 3HAUCHUE JIJIS1 PA3IMYHBIX BUOB JIEATEILHOCTH;

— ¢popmupoBanue o61IeH PYHKIIMOHATBHON U €CTECTBEHHO-HAYYHON TPAMOTHOCTH, B TOM
qrclie YMEHHH OOBSICHATh M OLICHUBATH SIBICHUS OKPYXKAIOIIETO MHUpA, UCIONB3Yys 3HAHUS U
OTBIT, TIOJYYCHHBIC TMPU HW3YYECHUHW XUMHUHU, NPUMEHSITh WX TMPHU pEHIeHUH TpolieM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU I€ATEIBHOCTH;

— (opMupoBaHue y 00y4aromuxcs TYMaHUCTUYECKUX OTHOIICHUM, TOHUMAaHUS [ICHHOCTH
XUMHUYECKHX 3HAHWHU i1 BBIPAOOTKU DKOJOTHYECKH I€1ecOo00pa3HOro MOBENCHUsS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEAX COXPAHEHHUSI CBOETO 3J0POBbI M OKPYXKAIOIMIEH MPUPOTHOMN
Cpelibl;

— pa3BUTHE MOTUBAIIMU K 00YUEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIO M CAMOBOCITUTAHUIO
Ha OCHOBE YCBOGHHS OOIEYEIOBEYECKHX LEHHOCTEH, NOTOBHOCTH K OCO3HAHHOMY BBIOODY
npoduis U HaNpaBICHHOCTH JlalbHEeHIIero ooyyeHusl.



OO01mee 9nciio 9acoB, OTBEACHHBIX UIS M3YYEHUS XMMUU HAa YPOBHE OCHOBHOTO OOIIETro
oOpa3oBanus, coctaBisieT 136 yacoB: B § kinacce — 68 yacoB (2 yaca B Hezieno), B 9 kinacce — 68
4acoB (2 4aca B HEJIEIO).



Conep:kanue y4eOHOT0 npeamera « XuMHs»

8 KUIACC

ITepBoHayajibHBIE XMMHYECKHE TOHATHS

[Ipenmer xumuu. Posib XMMUM B KU3HM 4YEJIOBEKa. XMMHS B CUCTEME HayK. lTema u
BemecTBa. dusnueckue CBOMCTBA BEIIECTB. ArperarHoe cocrosiHue BemiecTB. [lonsTue o
MeTOJIaX MMOo3HaHus B XUMHUU. YucTeie BeniecTBa U cmecu. CiocoObl pa3ienieHus cMeceil.

ATOMBI U MOJIEKYJbl. XHMHUYECKHE 3JIeMEHThl. CHUMBOJIBI XMMHUYECKUX 3JIEMEHTOB.
[TpocTeie U cll0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

Xumuyeckass Qopmyna. BaneHTHOCTP AaTOMOB XMMHMYECKHX 3JIEMEHTOB. 3aKOH
MIOCTOSIHCTBA cOocTaBa BeecTB. OTHOCHUTENbHAA aTOMHAst Macca. OTHOCUTENIbHASL MOJIEKYJIIpHAs
Macca. MaccoBasi 10J11 XUMUYECKOIO 3JIEMEHTA B COCIUHEHHH.

KomnyectBo BemecrBa. Monb. MoisipHasg macca. B3anMOCBsI3b KOJIMYECTBA, MacChl U
Yrcia CTPYKTYPHBIX €IMHUI BemecTBa. PacuéTsl mo ¢popmynaM XUMUYECKUX COSTUHEHHM.

®u3nueckue M XHMMHUYECKHE SIBICHUSA. XUMHUYECKas peakuuss U e€ IMpU3HAKU. 3aKOH
COXpaHEHMSI MACChl BEIIEeCTB. XUMUUeckue ypaBHeHHs. Kinaccudukaus XUMUYECKUX peakiuit
(coenuHeHus, pa3noKeHUs, 3aMeIICHUsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW IMOCYJOW, mpaBuiiaMu paboThl B jabopaTopuud U mpuéMamu
oOpaiieHusi ¢ 1abOpaTopHBIM O0OpPYIOBAaHUEM, HU3YYCHHE W ONHUCaHUE (PU3NYECKUX CBOMNCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOM0eHNEe (PU3NIECKUX (TUIaBJICHUE BOCKA, TassHUE JIbAA,
pacTupaHue caxapa B CTYIKE, KUIIEHUE U KOHJEHCAIUS BOJbI) U XMMHUYECKUX (TOpEHUE CBEYH,
MPOKaMBaHUE MEIHOI MPOBOJIOKH, B3aMMOJICICTBHE Mea ¢ KUCIOTOM) SBICHU, HaOIt01eHue
M ONHCAaHWE TMPU3HAKOB IMPOTEKAHHUS XUMUYECKUX peakuuid (pas3iokeHue caxapa,
B3aMMOJICICTBHE CEPHON KHMCIIOTHI C XJIOpHIOM Oapusi, pasioxeHnue ruapokcuaa meau (1) npu
HarpeBaHWU, B3auMOJCHCTBUE Kejie3a ¢ pactBopoM coiu Mmenu (), usydenme crocoOoB
paszieleHuss CMecel: C IOMOINbI0 MarHuTa, (WIBTPOBAaHHE, BBIIAPUBAHUE, TUCTUIUIALUSA,
xpomarorpadus, NpoBeIEeHHE OUYUCTKH T[OBAapeHHONW COJM, HaONIOJEeHHEe U OINHCaHHE
pe3y/bTaTOB TPOBENEHUS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS Macchl, CO3JaHHE
Moiesield MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Baskneiimue npeacTaBuTe I HEOPraHUYECKHUX BeleCTB

Boznyx — cmech razos. CocraB Bo3nyxa. Kuciopoa — 3JIeMEHT M NPOCTOE BELIECTBO.
Haxoxnaenue kucinopona B npupoje, Gpuznyeckue U XMMUUYECKUEe CBOWCTBA (peakluyi TOPEHHUs).
Oxkcupnpl. Ilpumenenue xkucnopoga. CnocoObl MOJydeHHUs KuciIopoja B Jaboparopuu u
OpoMBIIIIEHHOCTH. KpyroBopoT kucinopona B npupoze. O30H — ajuioTporiHas MOJU(pHUKAIH
KHCIIOpOJa.

TemoBoil 3(dexT XuMHUYECKONW peakIuH, TEePMOXMMHMUYECKHE YypaBHEHUS, 3K30- H
SHAOTEPMUYECKHE peakuuu. TOoIIMBO: yroib W MeTaH. 3arpsi3HEHUE BO3/AyXa, YCUJICHHE
NapHUKOBOTO 3P QeKTa, pa3pylieHne 030HOBOTO CIIOS.

Bonopon — »nemeHT M mpocroe BemecTBo. Haxokaenue Bomopoia B INPUPOIE,
buznyeckne 1 XuMHUYEeCKHe CBOMCTBA, PUMEHEHHE, CIIOCOObI osydeHus. KucioTsl u comnu.

Moutsipablii 00bEM Ta30B. Pac4€Thl M0 XMMHUYECKUM YPaBHEHUSIM.

®usnyeckue cBoicTBa BoAbl. Boma kak pacrBoputenb. PactBopbl. HackimeHHble u
HEHACBILICHHBIE pacTBOpBl. PacTBopuMOCTh BewiecTB B Bojae. MaccoBas 101 BELIECTBA B
pactBope. XUMHYecKue cBoicTBa Bojabl. OcHOBaHUA. Poib pacTBOpOB B MpUPOJIE M B KU3HU



yenoBeka. KpyroBopoT Boabl B mpupone. 3arps3HeHUE NpUPOIHbIX BoA. OXpaHa M OYMUCTKA
MPUPOTHBIX BOJI.

Knaccudukanus Heopranmdeckux coemauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJieoOpa3yroIue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpa3yromue. HomenknaTypa
OKCHJI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyeHue okcuaos.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM € HEPACTBOPUMBIE OCHOBAHUS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHWU. [lomyueHne
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucnor. Homenkinarypa kucinot. @usndeckiue U1 XUMHUYECKHE
cBoiicTBa kuciot. Psan akrusHoctu metamwioB H. H. bekerosa. [lomyuenue Kucior.

Comu. Homenknarypa coneil. duznueckue U XxumMudeckue cpoiictBa coieil. [lomydenune
COJICH.

I'eneTnyeckas CBA3b MEXy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUN.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpEeNIEHUE COJepKaHusl KUCIOpoJia B BO3yXe, MOIyYeHHe, coOupaHue,
pacro3HaBaHHE M HM3yYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aMMOJEUCTBUS BEIIECTB C
KHUCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MpEKpalleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
oOpasiaMu OKCHUJIOB U OIHUCAHME HMX CBOWMCTB, MOJyYeHHE, COOMpaHHe, paclio3HaBaHUE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPUAIIOB), HAOIIOACHHE 0Opa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHue OCOOCHHOCTEH PACTBOPEHHUS BEIIECTB C Pa3jIMYHON PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJIed pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJABI C METaUIaMH (HAaTpUEM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HCCIEIOBaHUE OOpPAa3I[0B HEOPTaHUYECKUX BELIECTB PAa3IMUYHBIX KJIACCOB,
HaOJI0/IEHUE M3MEHEHUS OKpaCKH WHAMKATOPOB B PACTBOpPAx KHCIOT U LIEJIOYEH, M3ydyeHHUE
B3aumojieicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peaKuHuil HEUTpalnu3aluu, MOJYYEHHE HEPACTBOPHUMBIX OCHOBAHWM, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTANIBHBIX 3a/1a4 Mo TeMe «BaxkHelue
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiemeHtos /[, U.
MenpeneeBa. CTpoeHue aToMOB. XUMH4YECKasA CBsA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKALNNUKM XUMHUECKUX OdleMeHToB. [loHsTHE O Trpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIEIOYHO3EMEIbHBIE METAJLIbI, TAJOTEHbI, HHEPTHBIE Tas3bl).
DNeMEeHTHI, KOTOpble 00pa3yloT aM(OTEpHbIE OKCHUIBI U THIPOKCHIBI.

Ilepuonnueckuin 3akoH. llepuoamyeckas cucremMa xumudyeckux odnemeHtos J[. .
MengeneeBa. KopoTkomepuonnas u anmuHHonepuogHas ¢opmel [leprogudeckoil CHUCTEMBI
xumuueckux snemeHToB JI. M. MenneneeBa. Ilepuonsl u rpynmbl. DU3NYECKHd CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIIBI SJIEMEHTA.

Crpoenune aromoB. CoctraB aroMHbIX sjaep. M3orombl. Dnektponsl. CtpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XUMUYECKHX deMeHToB [leproaudeckoil CHCTEMbI
. W. MeHnneneeBa. XapakTepHCTUKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuoanueckoit cucreme J[. 1. Menaeneena.

3aKOHOMEPHOCTU U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETaJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.



3nauenue Ileprnonnueckoro 3akoHa u [leproanyeckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB
JUIsl pa3sBUTHs HayKH U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

XuMuyeckas CBSI3b. KoBanenrnas (monsipHas u HENoJIsIpHast) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenp  okucineHus. OKHCIUTENBHO--BOCCTAHOBUTENBHBIE  peakiuu. lIponecchbl
OKHCJIEHHS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumeHm:

U3y4eHHe OO0pa3loB BEIIECTB METANIOB U HEMETaUIOB, B3aUMOJCHCTBHE THIPOKCHA
LIMHKAa C pacTBOpamMu KHUCIOT W IIEJIOYEH, IIPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKluil (TOpEHUE, pEaKuu pa3jIoKEeHNs, COETUHEHUS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHBIX CBA3€H MPHU U3YYEHUH XMMHUHU B 8 KJIACCE OCYILIECTBISAETCA
yepe3 HCIOIb30BaHME KaK OOLIMX €CTeCTBEHHO--HAyYHBIX MOHSITHM, Tak U TOHATHI,
ABJISIOLIMXCSI CHCTEMHBIMHU JUIsI OT/AEIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOI'O LIUKJIA.

OOme ecTeCTBEHHO--HAYYHbIE TOHSATHS: HAYYHBIH (DaKT, TUIOTE3a, TEOPHs, 3aKOH,
aHalW3,  CHUHTE3,  KiIacCH(UKalus,  MEePUOJUYHOCTb,  HAOIMIOJEHHE,  DKCIEPHUMEHT,
MO/ICJINPOBAHUE, U3BMEPEHUE, MOJIEIIb, SIBIICHUE.

®uznka: Marepusi, aToM, OJJIEKTPOH, HPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIBI,
pPaZMOaKTHBHOCTh, MOJIEKYJA, SJEKTPUYECKHI 3apsi, BEIIECTBO, Telo, 00BEM, arperatHoe
COCTOSTHUE BEIECTBA, ra3, (PU3WYECKUE BEIUYHMHBI, €IUHUIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorust: porocunres, qpixanue, ouochepa.

['eorpadms: armocdepa, rtugpochepa, MHHEpPAIBl, TOPHBIC TOPOJbI, TIOJC3HBIC
HCKOIIaeMbl€, TOIUIUBO, BOAHBIE PECYPCHI.

9 KVIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmoamueckas cucrema XuMUYecKHx diemMeHTtoB J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOHCTB XMMHUYECKHX
DJIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kalus, KaJIbLUs U UX COEAVUHEHMH B COOTBETCTBHM C
MOJIO’KEHUEM 3JieMeHTOB B [lepronyeckoii cucTeMe U CTpPOEHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHJIbI XUMHYECKOW CBS3M. THUIBI KPUCTAJUIMUECKHUX PEHIETOK,
3aBUCHUMOCTb CBOMCTB BELIECTBA OT THIIA KPHUCTAUNIMYECKOW PEIIETKM M BHJA XUMHUYECKOU
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTraHWYECKHX BEIIECTB. XMMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jMYHBIM KjaccaM HEOPraHWYECKUX COEIUMHEHHH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccugukaius XUMUYECKUX PeaKkUil Mo pa3Iu4HbIM MPU3HAKaM (110 YUCIY M COCTaBY
YYaCTBYIOUIMX B pEaKIUU BEIHIECTB, MO TEIJIOBOMY 3(@exTy, Mo H3MEHEHHIO CTeleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYaCTHIO KaTalu3aropa). DK30- U
SHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPAaBHEHHUS.

[TonsiTue o cxopoctu xumuueckoil peaxiuu. [Tonstue 06 oOpaTUMBIX M HEOOPATUMBIX
XUMHUECKHX peakiusx. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. [lonstue o
karanu3e. lloHsatne o XumHueckoM paBHOBecHU. DaKTOphl, BIHAIOIIME HA CKOPOCTh
XUMHUYECKON PEaKIMH U MOJI0KEHNE XUMUYECKOTO PABHOBECHS.



OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMM, D3JCKTPOHHBIM OalaHC OKUCIUTEIhHO-
BOCCTAaHOBUTENIBHON peakuuu. COoCTaBlI€HHE YPABHEHMM OKHMCIUTENbHO--BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON NUCCOLMALNU. DICKTPOIUTHI U HEAEKTPOIUTHL. KaTHOHBI,
AQHUOHBI. MexaHH3M [AHMCCOIMAIlMM BELIECTB C Pa3jIMYHbBIMU BHJAMU XHUMHYECKOH CBS3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakuuu nonHoro o6MeHa. YCIIOBHS NMPOTEKaHUs PEAKIMii MOHHOTO OOMEeHa, TOJHbBIE U
COKpaIlléHHbIE MOHHBIE ypaBHEHUs peakiuil. CBOMCTBA KUCIOT, OCHOBAHUN M COJIEM B CBETE
MpEJICTaBICHU 00 SIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHbIE peakiMyd Ha HOHBL
[TonsTHE O THIPONHU3E CONEN.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIIECTB —
METaUIOB W HeMeTauioB (rpadura W anamasa), CJIOXKHBIX BEIIECTB (XJIOpHAa HaTpHs),
UCCJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOH pEaKkIuu OT BO3ACHCTBUS PA3IUYHBIX
(GakToOpoB, UCCIIEOBAHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, IpOLEcca JUCCOLUALNU
KHUCTIOT, IIeJo4Yel U cojeil (BO3MOKHO HCIIOJIb30BAaHME BHUIEO MAaTEepUANIOB), IPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHHs Peakiuii MOHHOTO oOMeHa (oOpa3zoBaHUE
ocajZika, BBIICIICHHE Tra3a, OOpa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOIUX MPHUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pPEAKIUNA (FOPEHHE, peakUuu pa3iokKEHHs, COCAUHEHMS),
pacrno3HaBaHHE HEOPTraHMYECKUX BEIIECTB C IOMOIIBI0 KAaYeCTBEHHBIX PEaKIUil Ha HOHBI,
pelleHre YKCIEPUMEHTAIbHBIX 33/1a4.

HemeTauibl 4 MX coeJUHEHHS

OOmass xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEpHBIE
crenenn okucieHus. CTpoeHne U (U3HUECKHE CBOICTBA MPOCTHIX BELIECTB — TaJOreHOB.
XUMHYEeCKHE CBOMCTBA Ha MpHUMepe XJjopa (B3aMMOCHCTBHE C MeTaUlaMH, HeMeTaJUlaMu,
nienoyamu).  XuopoBoaopod. ConsiHas KWCIOTa, XMMHMYECKHE CBOMCTBA, IMOJIyY€HUE,
npuMeHeHue. JlelicTBue xjopa 1 XJI0pOBOAOPO/Ia Ha OPraHu3M uesoBeka. BakHele Xaopuasl
Y X HaXO0XJIEHUE B IPUPOJIE.

OOmas xapakrepuctuka 31aeMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHrne M (PU3NYECKHe CBOMCTBA MPOCTHIX BELIECTB —
KHCIIOpOJia U cepbl. AJUIOTPONHBIE MOJIU(DUKAIIMKA KUCIOPOJa U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOZIOpPOA, CTpoeHue, (U3NYeCKHe M XMMUYecKHe cBOHCTBAa. OKCHIBI Cepbl Kak
NpPEeJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (U3NYECKHe M XMMHUYECKHE CBOMCTBA
(obmupe kak MpeACcTaBUTENS Kilacca KHCIOT M chenuduueckue). XHUMHUYECKHE peakiuH,
JeKallie B OCHOBE IPOMBILIUIEHHOTO croco0a MoJaydyeHUs cepHod Kuciothl. I[IpumeHenue
cepHoi KucinoThl. CoJM CepHOM KHCIOThI, KaUeCTBEHHAs peaklys Ha cynbgaTt-uoH. Haxoxenue
ceppl M €€ COEINMHEHUH B TMpUpoAE. XHUMHUYECKOE 3arpsA3HEHHE OKpPYXKAIOIIEH Cpembl
COECTMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJOEMOB), CIOCOOBI €ro
MPeIOTBPALLIECHUS.

OO6mast xapaktepucTuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTENEHH OKHCICHHA. A30T, pacHpoCTpaHeHHWE B Hpupoiae, (U3NYEecKue Hu
XuMH4eckue cBoiictBa. Kpyrosopot azora B mpupojie. AMMUak, ero pu3andyeckue 1 XMMHUYECKre
CBOICTBa, nonydeHue u npuMeHeHne. Conu aMMOHMS, UX (HU3MUECKHE U XUMUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peaklyds Ha MOHBI aMMOHMS. A30THas KHUCIIOTa, €€ IOIy4YEeHHE,
¢usmyeckue M XUMHUYECKHE CBoOiicTBa (0oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT U
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPAIbHBIX



ynoOpeHuii. XuMHUYECKOe 3arpsi3HEHHE OKPYKAIOIIEH Cpelbl COCTMHEHUSIMHU a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHUE BO31yXa, MOuYBbI U BOAOEMOB). Docdop, ammoTporHbie MOIUPUKAIIH
docthopa, pusznyeckue u xummueckue cporctBa. Oxcun docdopa (V) u pocdopnas xkuciora,
¢du3nyeckue M XUMHMYECKHE CBOWCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 351eMeHTOB |VA-rpynmnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEpHBIE CTENICHH OKUCIEHHS. YTIEpOJ, aJUIOTPOIHbIE MOIU(BHUKAIINH, PACTIPOCTPAHEHUE B
npupoe, pusnueckue 1 XuMudeckue cBoictBa. Ancopbuus. KpyroBopot yrieposaa B mpupoe.
Oxcuapl yriaepona, UX pU3M4ecKue U XMMUYECKHE CBOMCTBA, IEHCTBHE HA JKUBBbIE OPraHU3MBI,
NOJyYCHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTEe3a TI00AILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN 3PQeKT. YToNbHAs KUCIOTa U e
COJM, UX (PU3MUECKHME M XUMHMUYECKHE CBOMCTBA, IOJydyeHHE U IpuMeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-uoHbl.  Vcnonb3oBaHue  KapOOHaToB B ObITY, MEAMLUHE,
IIPOMBIIIJIEHHOCTH U CEJIbCKOM XO35HCTBE.

[lepBoHayanbHble MOHATHS 00 OPraHMYECKMX BELIECTBAX KaK O COEAMHEHMSIX YIJepoJa
(MeTaH, 3TaH, ATWUJIEH, AalETUJIEeH, ATAaHOJI, IJMLEPHH, YKCycHas kuciora). IIpupoausie
UCTOYHUKU YTJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX MepepabOTKu
(OeH3uH), UX poJIb B OBITY U MPOMBINUICHHOCTH. [I0HATHE O OMOJIOTMYECKN BXKHBIX BEIIECCTBAX:
KUpax, Oelkax, yrjaeBoJax — W HMX pOJIM B KU3HU YelOBeKa. MarepuallbHOE €IMHCTBO
OpPraHUYeCKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBONCTBA, IOJyY€HHE M IpPUMEHEHHE.
Coenunenns kpemHusi B mpupone. OOmmue mpencraBnenus o0 okcuae kpemuaus (1V) u
KpeMHUEeBOM kuciote. CUIIMKAThI, UX UCIIOIb30BaHKUE B OBITY, B IPOMBIIIIEHHOCTU. BaxxHeiimue
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, Xkene300eToH. IIpobiembl
0€30I1aCHOT0 MCII0JIb30BaHMsl CTPOUTEIbHBIX MaTEpPHAIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

U3y4eHHEe 00pa3lloB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOM KHCJIOTHI, MPOBEIECHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-WOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpakarolye (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJIOT€HOB M UX COEAMHEHUI (BO3MOXHO
UCIIOJIb30BaHUE BUAECOMATEpUAIOB), O3HAKOMJIEHHE C O0pa3llaMH XJIOPUIOB (TaJIOT€HUIOB),
O3HAKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUJEOMaTepHUajoB), HaOMIOleHHEe Tpolecca OOYITMBaHMS — caxapa IOJx  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOM KHCIIOTHI, U3yuYe€HHE XUMHUECKUX CBOICTB pa30aBICHHON CepHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMu Ha cynb(aT-uoH U HaOJ0JIeHuEe NpHU3HaKa eé
IPOTEKaHus, 0O3HAKOMJIEHHE ¢ (pU3MYECKMMM CBOWMCTBaMHU a30Ta, gocdopa M HX COETUHEHUUN
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHAIIOB), 00pa3liaM a30THBIX U (POCHOPHBIX yIOOpEeHUH,
nojydeHue, coOupaHue, paclo3HaBaHWE M U3YyYEHHE CBOWCTB aMMHUaKa, IpOBEACHUE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUS U QocdaT-noOH U HU3YyYeHHE NPHU3HAKOB HX
MIPOTEKaHUs, B3aMMOJCICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BHUJIEOMATEPUANIOB), M3YUYEHHE MOJeNell KPUCTAIMYECKUX PeIETOK ajaMmasa,
rpaduTa, (¢yuIepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOpOIMH PacTBOPEHHBIX BEIIECTB
AKTHBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MojydeHue, COOupaHue, paclio3HaBaHUE
U U3yYEHHUE CBOMCTB YIJIEKHMCIIOTO ra3a, IpOBEJCHHE KAaYeCTBEHHBIX peakiui Ha kapOoHAT U
CHWJIMKaT-HOHBl W W3Y4YEHHME MPU3HAKOB MX IMPOTEKAHHs, O3HAKOMJIEHME C MpPOIyKLHUEH
CHJIMKaTHOW TPOMBIIIJICHHOCTH, PELICHUE SKCIEPHUMEHTAIBHBIX 331a4 1o TeMme «Bakueiimue
HEMETAJUIbl U UX COETUHEHUS.



MeTajiibl M UX COeIHMHEHUS

OO0masi xapakTepUCTUKA XHUMHYECKHX OJJIEMEHTOB — METalIOB HAa OCHOBAaHWUU WX
nonoxkeHus B [lepuonnueckont cucreme Xxumuiyeckux aemeHToB . 1. MenaeneeBa u cTpoeHus
aroMoB. CTpoeHHE MeTaIOB. MeTtamnuyeckas CBsi3b M METAUIMYECKash KpHUCTaJIMYecKas
peméTka. ODJIEKTPOXUMUYECKUN PsAJ HaOpsDKEHUM MeTaioB. PU3MYECKMEe U XUMHUYECKHUE
cBoiicTBa MeTayioB. OOmmMe crnocoObl MOMy4YeHHs] MeTaIoB. [[OHATHE O KOPPO3UU METAaJIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBsl (CTalib, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIIIJICHHOCTH.

[llenounbie MeTawibl: nooxkeHue B [lepuoanueckoit cucTeMe XMMUYECKUX AJ1eMEHTOB /1.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXIEHUE B mpupoje. OPuznueckrue U XUMHUUYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUABI HaTpUs U Kanus. [Ipumenenue
[IEJIOYHBIX METAJIOB M UX COCTUHCHMI.

[IlenoyHo3emMenbHbICE METAUIBI MarHUul M Kalblui: mosiokeHue B Ilepuoanueckoit
cucreme xumuueckux aiemeHToB [[. M. MeHneneeBa, CTpOCHHME MX aTOMOB, HaXxOXICHUE B
npupozae. PU3NYECKUE U XMMHYECKHE CBOMCTBA MarHusd M Kajblus. BaxkHeimme coenuHeHus
KanbIus (OKCU, TUIPOKCU, coyin). JKECTKOCTH BOJBI U CIIOCOOBI €€ YCTPaHEHHUS.

AntoMunuii: nonoxxenue B Ilepumoamyeckoir cucteMe Xumudeckux sjemeHToB JI. .
MenneneeBa, CTpOCHHE aTOMa, HaxOXJAeHUE B mpupoje. Ousznyeckne U XMMHUYECKUE CBONCTBA
amrOMUHUS. AM(OTEpHBIE CBOWCTBA OKCHU/IA U THIPOKCH/IAa ATFOMUHUS.

Kenezo: mnonoxenue B Ilepuonnueckodt cucrtemMe XuMU4Yeckux anemeHtoB J[. H.
MenneneeBa, CTpoeHUE aToMa, HaxOXAeHUE B mpupojae. Ou3nueckue 1 XMMUYECKHUE CBOMCTBA
skene3a. Okcunbl, rugpokcuasl u conu xenesa (1) m xemeza (lll), ux cocras, cBolicTBa u
MOJTy4YCHHE.

Xumuueckuit IKcnepumenn:

O03HAKOMJICHHE ¢ O00pa3laMd METaUIOB M CIUIaBOB, WX (DU3WYCCKUMH CBOMCTBAMH,
W3y4eHUE Pe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXXHO HCIOJB30BaHUE BUEOMATEPHAIIOB),
0COOEHHOCTEHN B3aUMOJICHCTBUS OKCUJIA KAIBIUS U HATPHUS ¢ BOAOU (BO3MOXKHO HCIIOIH30BaHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOW BOJBI, TMpoIlecca TOPEHHUs Kele3a B
Kucoposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUIACOMATEPHUATOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbllus, aFOMUHUS, ITMHKa, xene3a (Il) u xenesa
(1), memu (1), HaOnrOIEHME U ONKMCAHKE MPOIIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
Kamusl U Kaiblyusg (BO3MOXHO HCIIOJNB30BaHHE BUAEOMATEPUATIOB), UCCIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA AIFOMUHUS U THUIPOKCU/IA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 110
TeMe «BakHeHIIe MeTajIbl U X COCTUHCHUS.

XuMus M OKpykaoumas cpeaa

BemiectBa 1 Marepuaisl B TOBCEJHEBHOM KU3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momois mpH XUMHUYECKHX OXKOTax M
OTPABJICHHSIX.

XUMHYECKOE 3arpsi3sHEHUE OKPYKAIOIIEH cpefbl (TIpenenbHas JOMyCTUMAasl KOHIIEHTPaIus
Beriects, ganee — [1/IK). Pons XxuMuu B penieHuu 3KOIOTHIECKUX MTPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasIoB MaTeprasoB (CTEKIJIO, CIUIABbI METAJIJIOB, MIOJTUMEPHBIE MATEPUAJIBI).

Meostcnpeomemnuwie ceasu

Peanuzanus MexXnpeAMETHBIX CBSI3€M MPU U3YYEHUH XUMHH B 9 Kilacce OCyIeCTBIISETCS
Yyepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaKk ¥ TOHSTHIA,
SIBJISTFOIITUXCSI CACTEMHBIMH JIJIs1 OT/ICITbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO ITUKJIA.



OO1IMe ecTeCTBEHHO-HAYYHbIC TOHSITHS: HAyYHbIH (aKT, THUIOTE3a, 3aKOH, TEOPHS,
aHAJIU3, CHHTE3, KIIacCUpUKaLUS, MEPUOAUYHOCTD, HaOJII0ICHHE, JKCIIEPUMEHT,
MOJICIIMPOBAaHKE, U3MEPEHHUE, MOJIEIIb, SIBIICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHS, MaTepHaJIbl.

dusnka: MaTepusi, aroM, OJJIEKTPOH, MPOTOH, HEHWTPOH, HWOH, HYKJHJI, H30TOIIBI,
PaaMOaKTHBHOCTh, MOJICKYJIa, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIIPOBOJHUKH,
JIMAJICKTPUKH, (POTOIIEMEHT, BEUIECTBO, TEJO, 00BbEM, arperaTHOe COCTOSIHME BEIECTBA, ras,
pacTBOp, pPacTBOPUMOCTb, KPHUCTAJUTMUECKAs pEMIETKA, CIUIaBbl, (U3HUYECKUE BEIMYUHBI,
CIMHHIIBI U3MEPEHHUS, KOCMUYIECKOE IIPOCTPAHCTBO, TUIAHETHhI, 3BE3/1b1, COJHIIE.

buosorus: ¢orocuntes, apixaHue, Oouochepa, 3KOCHCTEMa, MHHEPAIbHBIC YI0OpEHHS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, MUTATCIIbHBIC BCIICCTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJBI, IOJEC3HBIC
HCKOIaeMbIe, TOITMBO, BOJHBIC PECYPCHI.



[LnanupyemMbie pe3yJbTaThl 0CBOCHHS MPOTrPaMMbl 10 XHMHH HA YPOBHE OCHOBHOTO
0011ero oopa3oBaHus

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pEe3yNbTaThl OCBOEGHUS NPOrpaMMbl OCHOBHOIO 0Omiero o0Opa3oBaHus
JOCTUTAIOTCS B XOJIe O0YYEHHUsI XMMHUU B €IUHCTBE YU€OHOH M BOCIIUTATEILHON JESITEIHHOCTH B
COOTBETCTBUM C  TPAJAWLIUOHHBIMH  POCCHMCKMMH  COLMOKYIBTYPHBIMH W  JyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMM, MPUHATHIMH B OOILECTBE IMpPAaBUIAMHU U HOpPMaMM NOBEICHUS U
CHOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHMs, CAMOPA3BUTHUS M COLIMATIM3ALMH O0yUYarOIIUXCSl.

JIMYHOCTHBIE PE3yNbTaThl OTPaXKAlOT TOTOBHOCTH OOYYArOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTALMH M PACUIMPEHHE OIbITa JACATEIbHOCTH Ha €&
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHMS:

[IEHHOCTHOTO OTHOIIEHHS K OTE€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY U HAyYHOMY
HACIIEINI0, TIOHMMAaHMSA 3HAYCHUsS XMMHUYECKOH HAyKH B JKM3HH COBPEMEHHOTO OOIIeCTBa,
CHOCOOHOCTH BJIAJIETh JIOCTOBEPHON MH(OpMaLueil 0 MepefoBbIX JOCTUKEHUSAX U OTKPBITHIX
MHUPOBOH M OTEYECTBEHHON XMMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HaHUAX 00 yCTpolcTBe
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

IPEICTAaBICHNUA O COLHUAIBHBIX HOpPMax M IpaBUJaX MEXKIMYHOCTHBIX OTHOLICHUH B
KOJIJIEKTHBE, KOMMYHHKaTUBHOM  KOMIIETEHTHOCTM B OOILNECTBEHHO  IIOJIE3HOM,
y4eOHO-HUCCIIEeIOBATEIbCKOM, TBOPUECKOW M APYIHMX BHIAX JEATEIBHOCTH, TOTOBHOCTH K
pa3Ho00pa3HO COBMECTHOW JIEATEIBHOCTH MPYU BHINOJHEHUH Y4eOHBIX, IO3HABATENIbHBIX 3a/1a4,
BBIIOJIHEHUM XMMUYECKHUX SKCIEPUMEHTOB, CO3JaHUU YYEOHBIX IPOEKTOB, CTPEMIICHUS K
B3aMMOIIOHMMAHHUIO M B3aMMOIIOMOILM B Ipoliecce 3TON y4eOHOM NesTeIbHOCTH, TOTOBHOCTU
OLICHUBATh CBOE IOBENEHHE W TIOCTYNKHA CBOWX TOBAPHUIICH C IO3UIMH HPAaBCTBEHHBIX M
NPAaBOBBIX HOPM C YUETOM OCO3HAHMS MOCIIEICTBHIA MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS '

MHUpPOBO33pPEHUYECKHE  NPEACTAaBICHHUS O BEUIeCTBE M  XUMHYECKOM  peakiuy,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAayKH M COCTABIISIOUINE OCHOBY JIIS
NOHMMAaHHUS  CYIIHOCTH HAayyHOW KAapTHHBI MHpa, TNPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsI MPUPOAbI, B3aMMOCBA3SIX YelIOBeKa C MPUPOJHON Cpelod, 0 posu
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MIO3HABATEbHBIE MOTHBBI, HAlpaBJICHHBIE HA IMOJyYeHHE HOBBIX 3HAHWH IO XHWMHH,
HEOOXOMUMBIE Ui OOBSCHEHHS HaOIOJAaeMbIX IIPOIECCOB U SIBJICHUH, IO3HABaTEIILHOM,
UH(POPMALIMOHHOM M YUTATENbCKON KYJIbTYphI, B TOM YHCJIE HABBIKOB CaMOCTOSATEIbHOM paboThI
C y4yeOHBIMU TEKCTaMH, CIIPABOYHOM JHUTEPaTypoi, AOCTYHMHBIMH TEXHUUYECKUMH CpPEACTBAMHU
WH(POPMAIIMOHHBIX TEXHOJIOTHIA;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTIOO03HATEIHbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHMIO, MMPOSKTHON M HCCIEN0BATEIbCKON JIEATENIbHOCTH, K OCO3HAHHOMY BBIOODY
HaMpaBJICHHOCTH U YPOBHsI 00yueHUs B JaJibHEHIIEeM;

4) popMHUPOBAHMS KYJIbTYPBI 3/10POBbSI:

OCO3HAHWE IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/0pPOBBIO,
YCTAaHOBKM Ha 37I0POBbI 00pa3 JKMU3HU, OCO3HAHME IIOCIECACTBUI U HEMPUSATHE BPEIHBIX
NpUBbIUEK (YMOTpeOJIeHUs] alKOrojs, HAapKOTHKOB, KypeHMs), HEOOXOAMMOCTH COOIIOACHUS



mpaBujl 0€30MaCHOCTH TIPU OOpAIIEHWH C XUMHUYECKHMU BEIIECTBAMU B OBITY M pEabHOU
KU3HU;

5) TPy10BOT0 BOCIIMTAHMSI:

UHTEpEC K MPAKTUYSCKOMY M3YYCHHUIO MPOMECCHii u Tpy/a pa3IudHOro PoJia, yBaXKCHHUE K
TPyAy W pe3ylibTaTaM TPYJIOBOH JEATEIILHOCTH, B TOM 4YHCJIE HAa OCHOBE NPUMEHCHHUS
IPEIMETHBIX 3HAHUW 10 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIUBUAYAIbHONW TPaeKTOPUU
MPOJODKCHHUST 00pa3oBaHUs C YYETOM JUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, YCHEemHOW MPO(eCCHOHAIBLHONW JESITeIbHOCTH U
pa3BUTHSI HEOOXOJAUMBIX YMEHHUI, TOTOBHOCTh aJalITUPOBATHLCS B MPO(ECCHOHAILHON CpPeJIe;

6) 3K0JIOrM4ecKOro BOCIIUTAHMA:

HKOJIOTHYECKH 1IeJIeCO00pa3HOe OTHOIIEHHE K MPUPOE KaK MCTOUYHUKY KH3HH Ha 3emie,
OCHOBE €€ CYIICCTBOBAHMs, MOHUMAaHKHE LIEHHOCTH 3J0POBOT0 M OE30MaCHOTO 00pasa KHU3HH,
OTBETCTBCHHOEC OTHOIICHHE K COOCTBEHHOMY (DH3MUYECKOMY M TICUXHYECKOMY 3I0POBBIO,
OCO3HAHME [IEHHOCTH COOJIIOJICHHSI TIPAaBUII 0€30ITacHOTO TOBEICHUS MpH paboTe C BEIECTBAMH,
a TaK)K€ B CUTYyalUAX, YIPOXKAIOIINX 310POBbIO U JKU3HU JIFOICH;

CIOCOOHOCTH TPUMEHSTh 3HAHWSA, IMOJy4aeMbIC TPU W3YUYCHHUH XUMUH, JUIS PEIICHUS
3aj1au, CBSI3aHHBIX C OKPYIKAIOIICH MPUPOTHON CPEIOH, ISl MOBBIICHUST YPOBHS SKOJIOTUYECKOM
KYJIBTYPBI, OCO3HAHUS TJIO0ATFHOTO XapakTepa dKOJIOTHYCCKUX MPOOJIeM U MyTed WX PeIIecHUS
MMoCpCACTBOM MCTOAOB XUMHH, IKOJIOTMYCCKOTO MBINUJICHHA, YMCHHA PYKOBOJACTBOBATLHCA WM B
MI03HABATEJIBHOM, KOMMYHHKATUBHOM U COITUAILHON TIPAKTUKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocraBe MerampeaMeTHBIX pe3yiIbTaTOB BBIICISIOT 3HAYMMBIE Ui (OPMHPOBAHUS
MHPOBO33PEHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHSs, MPUHIIUI, TUTIOTe3a, (aKT, CUCTEMA,
IpoIiecc, SKCIEPUMEHT U JIPYTOe.), KOTOPhIE UCIOJIb3YIOTCSA B €CTECTBEHHO-HAYYHBIX YUYCOHBIX
npeMeTax M MO3BOJISIOT HA OCHOBE 3HAHHUW U3 ITHUX MPEAMETOB (POPMUPOBATH MPEICTABICHUE O
LIEJIOCTHOW HayyHOW KapTHMHE MHpa, U YHHUBEpcajbHble yueOHble NeHCTBUS (TIO3HABATEIbHBIE,
KOMMYHHMKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecnedynBaroT (OPMHUPOBAHME TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHHIO M OCYIIECTBICHUIO YU€OHOM e TEIbHOCTH.

ITo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIE AelCTBUS

Ba3oBble Joruyeckue neicTBUsI:

YMCHHUSA HCIIOJb30BaTh HpI/IéMI)I JIOTUYCCKOro MBINUICHUA TIpU  OCBOCHHUU 3HAHWUU:
pacKpblBaTh CMBICH XHUMHUYECKUX TMOHATHA (BBIOENATH MX XapaKTEpHbIE MPHU3HAKHU,
YCTaHABIMBATh B3aMMOCBSI3b C JIPYTUMU MOHATUSMHU), UCIIOIH30BATh MOHATHUS I OOBICHEHUS
OTJIENbHBIX (PAKTOB W SIBICHUN, BBIOMpAaTh OCHOBAaHUS M KpUTEpPUM I KIAcCHU(PUKAUU
XUMHWYECCKHUX BCIICCTB U XUMHNYCCKUX peaKuHﬁ, YCTaHaBJIMBATb MPUYMHHO-CIICACTBCHHBIC CBA3U
MEXy 00BEKTaMHU U3YyU€HUs, CTPOUTH JIOTUYECKUE pacCyXIeHUs (MHAYKTUBHEIE, IEAYKTUBHbIE,
0 aHAJIOTHH), AeNaTh BBIBOJBI U 3aKIFOUCHUS;

YMCHHUEC HPUMECHATH B IPOLECCE IMO3HAHUA IMOHATHUA (Hpe}lMeTHBIe u MeTaHpe}IMeTHBIe),
CUMBOJINYECKUE (3HAKOBBIE) MOJIEIH, MCIOJIb3yeMble B XHMHH, NPEOOPa30BBIBATH HIMPOKO
MPUMEHSIEMbIE B XUMHH MOJIEIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
XuMudeckas ¢GopMylna W ypaBHEHHE XUMHYECKOW peakiuu — TpPU pElIeHud Yy4eOHO-
IIO3HABAaTCJIbHBIX  3aaady, C y'-IéTOM 9TUX MOICIBHBIX Hpe}ICTaBHeHI/Iﬁ BBIABIIATH u
XapaKTEPHU30BaTh CYIICCTBCHHBIC IMPHU3HAKNU H3y4aCMbIX 00BEKTOB — XMUMHYECKHAX BCIIICCTB U
XUMHUYECKHUX PEAKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYHMHHO-CIICACTBEHHBIE CBSI3U U
MPOTUBOPEUHS B M3y4aE€MBIX MIPOIECCAX U SBICHUSIX.

Ba3oBble uccienoBareibCcKue 1elCTBUS:



YMEHHUE HWCIOJIbh30BaTh IMOCTABJICHHBIC BOMPOCHI B Ka4eCTBE WHCTPYMEHTAa MO3HAHUS, a
TaKKe B KayeCTBE OCHOBBI Ui (OPMHUPOBAHHUS THUIIOTE3Bl MO TPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CY)KICHUI;

npuoOpeTeHre OmbiTa 1O TUIAHUPOBAHHWIO, OPTaHM3allUd U TPOBEICHUIO YYCHUYCCKHX
AKCIEPUMEHTOB, YMEHHE HAOIIOIaTh 32 XO/I0M TPOIIecca, CaMOCTOSITEIIbHO MTPOTHO3UPOBATH €TI0
pe3yibTar, (opMyIHpoBaTh 00OOLICHHS W BBIBOJBI IO pe3yiabTaTaM MPOBEIAEHHOTO OIIBITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padoTe.

PatGora ¢ undopmaunmeii:

yYMEHUE BBIOUPATh, aHATH3UPOBATh U HHTEPIPETUPOBATh HH(DOPMAIIHIO Pa3TMYHBIX BUIOB
U OpM MPEACTABICHHS, IOTYIAEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAst TUTEpaTypa
XUMHYECKOTO COAEp)KaHUs, CIpaBOYHbIE MOcoOUs, pecypchl IHTepHeTa), KPUTUYECKU
OILICHUBATh MMPOTHBOPEUUBYIO U HEIOCTOBEPHYIO WH(POPMAIIHIO;

YMEHUE IPUMEHSTh Pa3IMYHbIe METObI U 3aIPOCHI NP TIOUCKE U 0TOOpE MHPOPMALIUU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIMMBIX IJIsl BBITOJHEHHS YY€OHBIX U TIO3HABATENILHBIX 33144
OTIpPEeNIeIEHHOT0 THUMA, MPHOOpPETEHHE OIbITa B 00JAaCTH MCIOJNB30BaHUS HH(POPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJICHUE KYIbTYPOH aKTUBHOT'O MCIIOJIB30BAHHS PA3TUYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEJIbHO BBIOMPATh ONTUMANbHYIO (OpMy TpeacTaBiICHHS
UHPOPMALIMK W WUTIOCTPUPOBATH pEIIaeMble 3a/1aud HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSAMU;

YMEHHUE HCIOJIb30BaTh W aHAIU3UPOBATh B Mpolecce y4eOHOM M HCCIEeNIOBATEIbCKON
NESITeIbHOCTH WH(POPMAIIMIO O BIMSHUY MPOMBIIUICHHOCTH, CEIBCKOTO X03S1CTBA M TPAHCIIOPTA
Ha COCTOSIHHE OKPY’KaIOLIe TPUPOJHON CPEJIbI.

KoMMyHUKaTHBHbIE YHHBepPcaIbHbIe Y4eOHbIe el cTBHA:

YMEHUsSl 3aJaBaTh BONPOCHl (B Xoie nauanora W (WIM) JAUCKYCCHH) TIO CYHIECTBY
oOcyxmaeMoli TeMbl, (HOPMYTUPOBATh CBOM MPEUIOKEHUS OTHOCUTEIILHO BBITOJHCHHUS
MPEI0KEHHOM 3a/1a4u;

YMEHUS TIPEACTABIISATH MOJYyYCHHBIE Pe3yIbTaThl TO3HABATEIBHOM IEATEITHHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JeJlaTh MPEe3EHTALUI0 Pe3yJbTaTOB BBIOJHEHUS XHMHUYECKOTIO
JKCIepUMeHTa (Ja00opaTOPHOTO OINbITa, J1a0OPaTOpHOW pPAaOOTHI MO MCCIEIOBAHUIO CBOMCTB
BEII[ECTB, YU€OHOTO MPOEKTA);

YMEHUSI Y9eOHOTO COTPYTHHYECTBA CO CBEPCTHHKAMH B COBMECTHOH IMO3HABATEIHHON U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU MPH PEIICHHHM BO3HHUKAIOIIMX MpoOjeM Ha OCHOBE ydéra
OOIIMX HMHTEPECOB U COTJacoBaHMs MO3MLUH (00CYyXIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIE
HITYPMBI», KOOPIWHAIMS COBMECTHBIX JEHCTBHIA, ONpEeTICHIEe KPUTEPHUEB 110 OI[CHKEe KayecTBa
BBITIOJITHEHHOU PabOThI U IpyTHe).

Pery1siTuBHBIe yHHBepcalbHble y4eOHbIe AeiicTBUA:

YMEHHUE CaMOCTOSITENIbHO OMPEAETATh eI AeSTeIbHOCTH, JIaHUPOBATh, OCYIIECTBIATD,
KOHTPOJIMPOBATh M TIPM HEOOXOJAWMOCTH KOPPEKTHUPOBATh CBOKO JIEATEILHOCTH, BBIOMPATH
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI pemieHus Y4eOHbIX M IO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJIATh MM KOPPEKTHPOBATH MPEAJIOKEHHBIM aITrOpUTM JEHCTBHNA NpHU
BBIMOJIHEHUH 331aHUN C y4€TOM IMOJIyYeHHs HOBBIX 3HaHMH 00 H3y4aeMbIX OOBEKTax —
BEIIECTBAX W PEAKIUIX, OIICHUBATh COOTBETCTBHE TIOJYYCHHOTO pe3yibTara 3asBJICHHOW IENH,
YMEHHUE HCIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IPE/JIaraeMble B YCIIOBUH 3a/IaHUH.

MNPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pE3YyIbTAaTOB IO OCBOEHHUIO 00S3aTEIBHOTO COJEPKAHMA,
YCTAHOBIICHHOTO JaHHOW (exepampHOW pabodell MporpamMMol, BBIIENSIOT: OCBOCHHBIC



00ydJaronMMucs Hay4YHbIC 3HAHUS, YMEHHs W CIIOCOOBI JCHCTBUM, crnenuduueckue s
HpeI[MeTHOI\/'I O6HaCTI/I ((XI/IMI/ISI)), BUJbI ACATCIBHOCTU IO IMOJYYCHUIO HOBOI'O 3HAHUA, €TI0
UHTEPIpETaLNH, TPEOOPA30BAHMIO U IPUMEHEHHUIO B PA3JIMUHBIX YI€OHBIX U HOBBIX CUTYaIUsX.

K xonmy oOyueHus B 8 Kiiacce mpeIMeTHBIC pe3yJbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMCHUN:

pacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX IMOHSITHM: aTOM, MOJEKYJa, XUMUYECKUM
JJIEMEHT, NPOCTOE BEIIECTBO, CII0)KHOE BEILIECTBO, CMeCh (OAHOpOAHas U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHas M MOJIEKYJspHas macca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJSpHAas Macca, MaccoBas JOJIsI XUMHUYECKOIO
JJIeMEHTa B COEQUHEHHH, MOJSPHBI 00BEM, OKCHI, KHCIOTAa, OCHOBAaHHE, COJIb,
AIIEKTPOOTPHLATEIILHOCTD, CTENICHh OKUCIICHUS, XUMHYECKas peaKIys, Kiaccudukanus
peaxkuuii: peakluy COeIMHEHUS, PEaKIIUU Pa3JI0KEHUs, peaKIIMM 3aMEIIECHUs], peaKkLiun
oOMeHa, 7K30- U SHAOTEPMHUUYECKUE PEaKIu, TEIUIOBOI A (eKT peakluu, Sapo aToma,
JNIEKTPOHHBIA CIION aTtoma, aromMHas opOuTanb, paauyc aromMa, XUMHUYEcKas CBS3b,
NOJIIpHAsl M HEIOJIApHAasl KOBAJIEHTHAsl CBS3b, MOHHAsI CBSI3b, MOH, KAaTHOH, AHUOH,
pacTBoOp, MaccoBas J0Js BellecTBa (IPOLEHTHAsI KOHLIEHTpAlUsl) B PaCTBOPE;
WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHMUYECKHX IOHATUA WU MPUMEHSATH 3TU
MOHSITHS IIPU ONTUCAHUM BELLECTB U UX IPEBPAIIECHUN;

UCIONIb30BAaTh XMMHUYECKYI0 CHMBOJHUKY [UIsl COCTaBi€HHS (OpMyn BelIecTB U
YPaBHEHUN XUMMUYECKUX PEAKLUH;

OTpEeNATh BAJICHTHOCTb aTOMOB JJEMEHTOB B OWHAPHBIX COCIUHEHHSIX, CTEIEHb
OKHUCJICHHUS JJIEMEHTOB B OMHApHBIX COEIMHEHUSX, NPHUHAJJIEKHOCTh BELIECTB K
onpeAenéHHOMY Kiaccy COeAMHeHW 1o QopmyrnaMm, BHI XUMHUYECKOW CBS3U
(xoBaJIeHTHas M MIOHHAs) B HEOPTraHMYECKUX COCTUHEHUSX;

packpeiBaTh cmbicha llepuoanueckoro 3akona J[. M. MenaeneeBa: 1eMOHCTPUPOBATH
MOHMMAaHHE MEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB XUMHYECKHX 3JIEMEHTOB OT HX
nosoxkeHuss B Ilepumonuueckoil cucreme, 3aKOHOB COXPAHEHHS MAacChl BEIECTB,
IIOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHMsI, 3aKOHAa ABOTaipo;
ONHUCBHIBaTh M XapakTepuszoBaTh TabmuuHyo (opmy Ilepuonndeckoit cucremsl
XUMHYECKHX JJIEMEHTOB: pa3lnyaTh MOHATUS «TJaBHas moArpymmna (A-rpymma)» u
«mmobounas noarpynna (b-rpynma)», Manble W OonblIMe NEPHOABI, COOTHOCHUTH
0003Ha4YeHMsI, KOTOpble UMeroTcs B Tabnuue «lleproguueckas cucteMa XUMHUYECKUX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKHX DJEMEHTOB (COCTaB M 3apsa sjapa, oOllee YHCIO 3JIEKTPOHOB U
pacripeielieHUe UX T10 3JIEKTPOHHBIM CIIOSIM);

KJIAaCCU(UIIUPOBATh XMMUUYECKUE AJIEMEHTHI, HEOPraHMUECKHUE BEIECTBA, XMMHUECKHE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B PEaKIUH BEIIECTB, MO TEIJIOBOMY
apdexry);

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOWCTBA BEIIECTB PA3THMYHBIX
KJIaCCOB,  TOJTBEp)KJash  ONWCAaHUE TPUMEPAMU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEaKInii;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Kau€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKAHMsI XUMUYECKUX ITPEBPALLICHUN B Pa3IMYHbIX YCIOBUIX;
BBIUNCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 JIEMEHTa 10 (hopMylie COeTMHEHNs, MAaCCOBYIO JOJIIO BEIIECTBA B
pacTBOpe, MPOBOJAUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOM peakLnu;



IIPUMEHATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITEIIBHOCTH — AHAJINW3 U CUHTE3,
cpaBHeHHE, 0000IIeHNE, CHUCTEMAaTH3alUI0, KIACCU(PUKAIUIO, BBISIBICHUE MPUUYUHHO-
-CIICICTBEHHBIX CBS3€H — JUJII M3Y4YEHUs CBOMCTB BEIIECTB U XUMUYECKUX PEAKIIUH,
€CTECTBCHHO-HAy4YHBIE  METOJbI  TO3HAHWS  —  HAONIOJEHWEe,  HW3MEpEHHE,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (PEabHBIM U MBICICHHBIN);

cleoBaTh IMpaBWJIaM TOJb30BAaHUS XUMHYECKOW TMOCyI0oM U  1abopaTOpHBIM
o0opy/soBaHUEM, a TaKXe IMpaBWiIaM OOpallleHUs C BEUIECTBAMH B COOTBETCTBHH C
MHCTPYKUUSMU MO BBIIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOJYYCHHUIO
U coOupaHuio ra3o00pa3HbIX BeEIIEeCTB (BOAOPOAA M KUCIOpPOAA), IMPUTOTOBICHHUIO
pPacTBOPOB € OMPEACIEHHON MAaCCOBOM JOJIEN pacTBOPEHHOrO BEILIECTBA, IJIAHUPOBATH
Y MPOBOJUTHh XUMHUYECKHE HKCIIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHCJIOT C TIOMOIIbIO MHIMKATOPOB (JIakMycC, peHondTaenH, METUIIOPaHK U Jpyrue).

K xonmy oOyuenust B 9 kJjacce mpeIMeTHBIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh y OOYUAIOLIUXCSl YMEHUI:

pPacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX MOHATUM: XUMUYECKUU HIIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATHOH, aHUOH, IIPOCTOE BELIECTBO, CIIOKHOE BEIIECTBO, BAJICHTHOCTb,
3JIEKTPOOTPULATEBHOCTh, CTENEHb OKHUCIICHMS, XMMHUYECKas peakius, XUMHUYecKas
CBsI3b, TEIIOBOM 3P dEKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, ANEKTPOIUTHL,
HEDJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMS, pEaKIUH HOHHOrO OOMEHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTUMBbIE pEaKIIUH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKIUM,  OKHUCIUTENIb,  BOCCTAHOBUTEIb,
OKHCJICHHE ¥ BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(POTEPHOCTh, XUMHUYECKas CBA3b
(KoBaJIeHTHasi, HOHHAs, MeETAJJIMYECKas), KpUCTAJUIMUECKas pElETKa, KOpPPO3Us
METAJIJIOB, CIUIaBbl, CKOPOCTb XHMHUYECKON peakluu, HpeleNbHO JIOIyCTHUMas
koH1eHTpanus [1JIK BemniecTna;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHX IMOHATUA U MPUMEHSATH 3TU
MIOHSITHS IIPU ONIMCAHUM BEILECTB U UX NPEBPAICHUN;

UCIOJIb30BaTh XUMHUECKYIO CHUMBOJMKY JJISi COCTaBlIeHHMS (OpMYya BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

ONpEeNATh BaJEHTHOCTh M CTENEHb OKUCICHMS XUMHUYECKHX JJIEMEHTOB B
COECIMHEHUAX PA3JIMYHOIO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIACCY COCNMHEHHWH 1o (opMyrnam, BUJ XUMHUYECKOW CBsI3U (KOBAJIGHTHAs, MOHHAs,
METaJIJIMYECKasl) B HEOPraHMYECKHX COEIMHEHUSX, 3aps]l HOHA IO XUMHYECKOH
dopmyre, xapakTep cCpelbl B BOAHBIX PAacCTBOPAX HEOPraHMYECKUX COCTUHEHUH, THI
KPUCTAJITIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpeiBaTh cmbica llepuognyeckoro 3akona [[. . MenaeneeBa u 1eMOHCTPUPOBATH
€ro MOHUMAaHME: ONMCHIBATH U XapaKTepu3oBaTh Tabnuunyo Gopmy Ilepronnueckoit
CUCTEMBbl XMMHUYECKHUX OJJIEMEHTOB: pa3linyaTh MOHATUS «rjaBHas mnoAarpynmna (A-
rpynna)» u «mnobounas mnoarpymmna (b-rpynma)», maneie U GoJblIMe MEpPUOJIBI,
COOTHOCHTH 0003Hau€HHs, KOTOpblE HUMEIOTCI B IEpHOoAMYEecKOd Tabnuue, C
YHUCIOBBIMU XapaKTEPUCTHUKAMHM CTPOSHHSI aTOMOB XMMUYECKHX JIEMEHTOB (COCTaB U
3apsj sapa, o01ee YUCIIO AIEKTPOHOB U paclpeielieHUue UX 0 AJIEKTPOHHBIM CIIOSM),
OOBSACHATH O00IIME 3aKOHOMEPHOCTM B HW3MEHEHHU CBOWCTB DJJIEMEHTOB U HX
COEIMHEHUH B IPEJENax MaJbIX IEPUOJIOB U IJIABHBIX MNOAIPYNI C YYETOM CTPOEHUS
UX aTOMOB;



KJIaccu(puIUpoBaTh XMMUYECKHE IEMEHTHI, HEOPraHUYECKHE BEIIECTBA, XUMUUECKUE
peakuuu (IO YUCIYy M COCTaBY y4YacTBYIOIIMX B pEaKIUH BEIIECTB, IO TEIJIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHSI XUMUYECKHIX dJIEMEHTOB);
XapakTepu3oBaTh (OMUCHIBaTh) OOLIME W CHENH(PHUUECKHE XUMHUYECKHE CBOMCTBa
IIPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPK/1asi ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOILUX XUMUYECKUX pEaKLU;

COCTABJIATh YPABHEHUS 3JIEKTPOJIUTUYECKON TUCCOLMALNN KUCIIOT, 1IeJIoueil u conel,
MOJIHBIE U COKpAIIEHHBIC YPAaBHEHUS PEaKuii HOHHOTO OOMEHa, YpaBHEHHS PEaKIIH,
HNOJATBEPXKIAIOIIMX ~ CYLIECTBOBAaHME TI'E€HETHYECKOM CBA3M MEXAY BeELIeCTBaMU
pa3INYHbIX KIIACCOB;

pacKpbIBaTh CYUIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUI I1OCPEICTBOM
COCTaBJICHUS JEKTPOHHOTO OajlaHCa ITHX PEaKLuii;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOEHHS, BO3MOXHOCTHU
IPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUN B Pa3IMUHbIX YCIOBUSX;

BBIUNCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MAaCCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTA 10 (JOpMyJie COEUHEHMSI, MACCOBYIO JIOJIIO BELIECTBA B
pacTBope, MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON peaKlty;

coOuoiaTh MpaBWja II0JIb30BaHUS XUMMYECKOW TOCYJOoH U J1aOOpaTOpHBIM
o0opyOBaHUEM, a TaK)Ke IpaBHUia OOpalleHUs C BEUIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSMH 10 BBIIOJIHEHUIO J1Ta0OPATOPHBIX XUMHUUYECKUX OINBITOB IO MOJTY4YEHUIO
¥ COOMPAHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa M YTIEKUCIIOTO Ta3a);

IIPOBOAMTH PEAKLMU, MOATBEPHKAAIOIINE KAUECTBEHHbII COCTaB PA3JIMYHBIX BEILIECTB:
pacro3HaBaTh ONBITHBIM IyTEM XJOpHI-, OpoMHI-, MOOUA-, KapOoHat-, Qocdar-,
CHIIMKAT-, Ccynb(aT-, THAPOKCHA-MOHBI, KATHOHbBI AMMOHHMS W HWOHBI HM3yYCHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHMYECKUX BEIIECTB;
IIPUMEHATh OCHOBHBIE OIEPAllMU MBICIUTEIBHON NEATENBHOCTH — aHAIU3 U CHUHTE3,
cpaBHEHHE, O0O0OOIIEHHE, CHUCTEeMAaTU3alUI0, BBIABICHWE NPUYMHHO-CIIEICTBEHHBIX
CBA3EM — JUId M3Yy4YEHMs] CBOWMCTB BEIECTB M XMMMUYECKHUX PEaKIMH, €CTECTBEHHO-
HayyHble METOJbl [O3HAaHUS — HaONIOJIEHUWEe, W3MEPEHHEe, MOJEIMPOBAHUE,
HKCIEPUMEHT (peaibHbIN U MBICICHHBIN).



TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
KoaundecTBo uacoB 9
Ne HanmenoBanue CKTPOHHDIC
(undposbie)
n/  PpasiesioB U TeM KonTtpo.bHbIe IpakTuueck
Bcero oOpa3oBaTe/ibHbIE
n NMPOrpaMMbl padoThI ue padoThbl
pecypchbl
Paspnea 1. [lepBoHayajibHbIe XMMUYECKHE TOHATHS
XUMHUSI —
BakHas 00J1acTh
€CTECTBO3HAHUS bubmorexa HOK
1.1 I 5 0 https://m.edsoo.ru/7f4
P 1837c
JESITELHOCTH
YyeJIOBEKa
BemectBa u bubnuorexa [JOK
1.2 XUMHYECKUE 15 1 https://m.edsoo.ru/7f4
peakuuu 1837c
Utoro no pazneny 20

Paznen 2. Baxkneiimme NMPpEeACTABUTEC/IM HCOPraHNIECCKUX BCIIECTB

B .
Kzzi}(l)xo bubnuoreka [{OK
2.1 PO 6 0 https://m.edsoo.ru/7f418
[TousiTue 06
37c
OKCHJIaX
Bonopoa.llonstu bubnnorexa [JOK
2.2 € 0 KHCJIOTaxX U 8 0 https://m.edsoo.ru/7f418
COJISIX 37c
Bona. PactBopsl. bubmuorexa [IOK
2.3 [MousiTre 06 5 1 https://m.edsoo.ru/7f418
OCHOBAHHUSIX 37c
O
¢ ;;c::;me bubimoreka [JOK
2.4 11 1 https://m.edsoo.ru/7f418
HEOPTaHHYECKUX
y 37c
COCTMHEHUI
Hroro no paszneny 30

Pasznen 3. Ilepuoanuecknii 3axoH u [lepuoguyeckas cucrema xummuuyeckux 3jaemenTon /1. U.
MenaeneeBa. CtpoeHne arToM0B. XuMHu4eckasi cBsi3b. OKMCJINTEIbHO-BOCCTAHOBUTEIbHbIE

peakuun
[Tepuonnueckuii bubnuotexa [JOK
3.1 3aKOH H 7 0 https://m.edsoo.ru/7f418

[Tepnonnueckas

37c



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

cucremMa
XUMHUYECKUX
anemeHToB /[. U.
Mennene-eBa.
Ctpoenue aToma

XuMu4aeckas
CBSI3b. bubnnorexa [JOK
3.2 OKHCIIUTEBHO- 8 https://m.edso0o.ru/7f418
BOCCTaHOBUTEIIbH 37c
bI€ peaKIuu
bubnunoreka LIOK
HTtoro no pazaeny 15 https://m.edso0.ru/7f418
37c
bubnunoreka LIOK
3akioucHme 3 https://m.edsoo.ru/7f418
37¢c
OBIIEE
KOJIMYECTBO 68
YACOB IIO

[TPOT'PAMME



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

9 KJIACC

a51eMeHTOB VA-
rpynmnsl. A3oT,

dochop n ux

KoanuecTBo yacos DJIeKTPOHHbIE
Ne HauMeHoBaHHe
(undposbie)
n/  pasiesioB M TeM Becer  KoHTpoJbH IpakTHyeck
oOpa3oBaTe/ibHbIE
I nporpaMMbl 0 ble padoThI ue padoThbl
pecypchl
Pa3znes 1. BemecTBo 1 XUuMH4YeCcKHe peakuuu
IToBTOpEeHUE N
yriayoneHue bubmnoreka [JOK
1.1 3HAHUI OCHOBHBIX 5 1 0 https://m.edsoo.ru/7f41a6
pasaenoB Kypca 8 36
KJjacca
OcCHOBHEIE
3aKOHOMEPHOCTHU Bubmrorexa IOK
1.2 p 4 0 0 https://m.edsoo.ru/7f41a6
XUMHAYECKAX 36
peakuuii T
DNEKTPOIIUTUUECK
as TMCCOLMAIIHSL. bu6nmorexa LIOK
1.3 XuMHUYecKue 8 1 1 https://m.edsoo.ru/7f41a6
peakuuu B 36
pacTBopax
Hroro no pazneny 17
Pa3pen 2. HemeTa/uibl M HX COeTUHEHU ST
O61mmas
XapaKTePUCTHKA
S — bubnmorexa LIOK
2.1 4 0 1 https://m.edsoo.ru/7f41a6
sieMeHTOB VIIA- 36
IPYTIIBL. o
T"ajmorensl
O61mmas
XapaKTePUCTHKA
- bubnmorexa LIOK
2.2 6 0 0 https://m.edsoo.ru/7f41a6
ni1eMeHTOB VIA- 36
rpynnsl. Cepa u eé€ o
COEIUHEHNS
O6mmas
XapaKTePUCTHKA
S — but6mmoreka [IOK
2.3 7 0 1 https://m.edsoo.ru/7f41a6

36



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

COCOUHCHUA

O61mas
XapaKTEPUCTHKA
XAUMUYCCKHUX bu6nmoreka [IOK
2.4 sieMenToB |VA- 8 https://m.edsoo.ru/7f41a6
rpynnsl. Yriepoa 36
U KPEMHUU U UX
COEIUHEHHNS
Hroro mo pazaeny 25
Pa3znea 3. Mera/iibl 1 X COeIUHEHUS
. bu6nunorexa LIOK
Oo6mue
3.1 HHe croneTsa 4 https://m.eds00.ru/7f41a6
METAIIOB
36
Baxneiimme bubnunoreka LIOK
3.2 METAJUIBI U UX 16 https://m.edsoo.ru/7f41a6
COEIMHEHUS 36
Wroro mo pazneny 20

Pasznen 4. Xumus u okpyxaomas cpeaa

BemecTBa u bubnunoreka LIOK
4.1 MaTrepuaibl B 3 https://m.edsoo.ru/7f41a6
JKU3HH YeI0BEKa 36
Wroro mo pazneny 3
bubnmorexa LIOK
3akjouenue 3 https://m.eds00.ru/7f41a6
36
OBIIIEE
KOJIMYECTBO 68
YACOBIIO

I[TPOTPAMME



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

KanennapHo-reMaTnyeckoe nJiaHUPOBaHHe

8 KVIACC
Ne Paspnen Tema ypoka or DJIEKTPOHHbBIE
(undposbie)
o0pa3oBaTe/ibHbIE
pecypcsbl
Paszen 1. [Ipenmet xumuu. Ponb xumuu B
1 HepBonauanurre HKUZHU ‘-IeJIOBeKa. Tenan bubamorexa LIOK
XHUMHYEeCKHe ' https://m.edsoo.ru/ff0d210c
nousaTus (204) petrectsa
2 [TousiTHe 0 METOAAX MO3HAHMS B bubnuorexa LIOK
XUMHH https://m.edsoo.ru/ff0d227e
IIpakTnueckas padora Ne 1 or
«[IpaBuia paboTsl B Bu6mnorexa [IOK
3 Jabopatopun 1 pHEMEI https://m.edsoo.ru/ff0d23dc
oOparieHus ¢ 1abopaTopHbIM
000pyTOBaHUEM
4 YucThie BELIECTBA U CMECH. bubmuorexa [JOK
Crnioco0nl paznieneHust cMecei https://m.edsoo.ru/ff0d26ca
IIpakTnyeckas padora Ne 2 or
5 «Paznenenune cmeceii (Ha bu6mmoreka [IOK
MPUMEPE OYUCTKHU MOBAPEHHOMN https://m.edsoo.ru/ff0d28c8
COJIN)»
6 ATOMBI 1 MOJIEKYJIBI bubmorexa LIOK
https://m.edsoo.ru/ff0d2a6c
: K e 39| samonss oK
https://m.edsoo.ru/ff0d2be8
2JIEMEHTOB
8 [IpocTeie 1 cloXHBIE BElIECTBA bubmmorexa IOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJIIPHOE YUEHHE Bubamoreia [OK
https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSHCTBA COCTaBa
10 BemecTB. XuMuueckas popmya. bu6mmorexa [IOK
BanenTHocTh aTOMOB https://m.edsoo.ru/ff0d2eae
XUMHUYECKHX JJIEMEHTOB
’ Oruoometan mowtat oot || Gumonea 10K
ypHad https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBas J10J1s1 XUMUYECKOTO bubnuoreka [IOK
3JIEMEHTA B COEAMHEHUH https://m.edsoo.ru/ff0d350c
13 Komuuectso Bemecrsa. Moib. bubmuorexa [JOK
MonsipHast macca https://m.edsoo.ru/ff0d5230
14 Ou3nYecKue 1 XUMHUIECKHE bubmmnorexa LIOK
ABJICHUS. XUMHUYECKasl PeaKns https://m.edsoo.ru/ff0d37fa
15 [Tpu3Haky 1 ycnoBus bubmmnorexa LIOK

MMPOTCKAHUSA XUMHUYCCKUX

https://m.edsoo.ru/ff0d3al6



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
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

peakuuii

3aKOH COXpaHEHHUS MaCChl

bubmuoreka [JOK

16 BEINCCTB. XHMHHECKHC https://m.eds00.ru/ff0d3b88
ypaBHEHUs
BrruncneHus Komm4ecTBa, Macchl Bu6uorexa LIOK
17 BCLICCTBA IO ypaBHCHHAM https://m.eds00.ru/ff0d5708
XUMHYECKHUX PEAKIIHA
Kiaccudukamnms XumMuaeckux
18 peakuuii (coeIMHEeHH s, bubmunotexa LIOK
pa3JIOKEeHUS, 3aMENICHUSI, https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIii- Bu6muorexa LIOK
19 suipxnonezuer. OGobuenne u https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIUs 3HAHUH
Konrtpoabnas padora Nel o or Bu6mmorexa [IOK
20 Teme «BelecTBa 1 XUMUYECKUE https://m.edsoo.ru/f0d4290
peaKIum
Pazpea 2.
Baxueiimue Boznyx — cmecsk ra3zos. Cocras Bu6miorexa [OK
21 | npeacraBuTeH Bozayxa. Kucinopog — snement https://m.edsoo.ru/ff0d448e
HEOPraHUYeCcKHuX u ripoctoe BemiecTBo. O30H T '

BenlecTB (304)

du3nyeckre 1 XUMHUYECKHE

22 CBOWCTBA KUCIOPO/Ia (PeaKiuu bubmoreka [IOK
okuciueHus, ropenue). [lousarue https://m.edsoo.ru/ff0d4614
00 okcugax
CriocoObl MotydeHus: KUCIopoia

23 B jaboparopuu u bubnnorexa [JOK
MIpOMBIIIEHHOCTH. [IpruMeHnenue https://m.edsoo.ru/ff0d497a
KHUCJI0poAa
TennoBoit s ekt xumMuueckoit
peaKIyu, TIOHSATHE O Bu6morexa [OK

24
;EE ﬁoﬁiﬁ;::g;ﬁq}gﬁ;wm’ https://m.edso0.ru/ff0d4790
peaKImsx

. Tonnuso (HedTh, yrois u Bu6muorexa LIOK
MeTaH). 3arpA3SHEHHE BOSNYXa, https://m.edsoo.ru/ff0d4c4a
CroCcOOBI €Tr0 MPeIOTBPAIICHHS
IIpakTuyeckas padora Ne 3 o

26 teme «Ilonyuenne u cobupanue bubnnorexa [IOK
KHUCJIOPOJIa, U3YYEHHE €0 https://m.edsoo.ru/ff0d4ae2
CBOMCTB»

” Bonopon —H 9JIEMEHT U MPOCTOE Bu6mmorexa LIOK

ps://m.eds00.ru

i;ﬁgg;‘;o' AXOAACHHC B https://m.edsoo.ru/ff0d4ddo

28 @H{qucxne Y XUMHUYECKHE Bu6morexa LIOK
ﬁ;;ﬁ;ii;;giﬂ;ﬁ;oﬂa https://m.edsoo.ru/ff0d4dd0

29 [ToHSTHE O KUCIOTAX U COMAX bubnuoreka [IOK



https://m.edsoo.ru/ff0d3b88
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
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

CriocoObI osryueHust BOI0poia B

bu6mmoreka [IOK

30 nabopaTopun https://m.edsoo.ru/ff0d4ddo
IIpakTnueckas padora Ne4 no | @I

31 teme «llomydenue u codupanue bu6nuorexa [IOK
BOJIOPO/Ia, U3YUEHUE €T https://m.edsoo.ru/ff0d4f42
CBOMCTB»

39 MonsipHblii 06bEM Ta30B. 3aKOH bubmoreka [IOK
ABorazipo https://m.edsoo.ru/ff0d542e
Brruncienusa o0néma,

33 KOJIMYECTBA BEIIECTBA I'a3a 110 bubmnorexa LIOK
€ro U3BECTHOMY KOJINYECTBY https://m.edsoo.ru/ff0d55a0
BELIECTBA WU 00BEMY
Brruncienust 00bEMOB ra3oB 10

34 YPaBHEHUIO PEAKIMU HA OCHOBE bubauorexa [IOK
3aKOHA OOBEMHBIX OTHOILICHHI https://m.edsoo.ru/ff0d5708
ra3oB

35 duznuecKue U XUMHYECKHE bubanoreka LIOK
CBOICTBA BOJbI https://m.edsoo.ru/ff0d587a

36 Cocras ocHoBanuil. [loHsTHE 06 bub6nmnorexa IIOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopna xak pactBopuTENb.

37 Hacsiiiennbie U HeHACHIIIEHHBIE bu6moreka LIOK
pactBopsl. MaccoBas 101 https://m.edsoo.ru/ff0d5b40
BEIIECTBA B PACTBOPE
IpakTuyeckasi pabora Ne Sto | O

o reve lpurotonsene BuGmiorexa [1OK
p POB € OTIPEAICIICHHON https://m.edsoo.ru/ff0d5eba
MaccOBOH J0JI€M paCTBOPEHHOTO
BELIECTBA

" Kompasunnpabors 210 91| sumonea 10K
Boay ' ) https://m.edsoo.ru/ff0d6342

40 OKcubl: COCTaB, bubnuotexa [JOK
KJaccuuKkanus, HOMEHKIATypa https://m.edsoo.ru/ff0d664e

41 g%%ﬁiinl(eﬂgﬂiiﬁzgfc;(CI/II-IeOBHBIX bubmorexa IOK

’ https://m.edsoo.ru/ff0d664e

1 aM(pOTEpPHBIX OKCHJIOB

42 OCHOBaHUS: COCTaB, bubmuorexa [JOK
KJaccu(uKanus, HOMEHKIATypa https://m.edsoo.ru/ff0d67ca

43 [MonydeHne U XUMHYECKUE bubmoreka [IOK
CBOMCTBAa OCHOBaHUH https://m.edsoo.ru/ff0d67ca

44 Kucnotsr: cocras, bubmmnoreka [IOK
KJaccu(uKanus, HOMEHKIATypa https://m.edsoo.ru/ffOdfee2

45 [Tonyuyenue u xumMm4eckue bubmmnoreka [IOK
CBOMCTBA KHCIIOT https://m.edsoo.ru/ffOdfee2

46 Couu (cpeHue): HOMEHKIIATypa, Bubnmoreka 1JOK



https://m.edsoo.ru/ff0d50d2
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
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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
https://m.edsoo.ru/ff0dfee2

CIOCOOBI MOJTyYCHHUSI,
XMMHYECKHE CBOMCTBA

https://m.edsoo.ru/00ad9474

IIpakTHyeckasi padora Ne 6. or
47 Pemenue BKCHepOI/IMeHTaJIbHBIX BuGiuorexa LIOK
3829 TIO TCME (L JCHOBHBIC https://m.edsoo.ru/00ad9b7c
KJIACChl HEOPTaHUYECKUX
COCTUHEHUN)
s I'eHeTn4eckas CBSI3b MEKIY Bu6mnorexa [IOK
{JIACCAMH HEOpraiTiecix https://m.eds00.ru/00ad9a50
COeIUHEHNH
49 O00011IeH e U CHCTEMaTU3aLus bubmunorexa LIOK
3HAHUH https://m.edsoo.ru/00ad9cb?2
50 KOHT'[')(())JIBHaH padora Ne3 o or Bu6muorexa LIOK
TEME LICHOBHBIC KJIACCHI o https://m.edsoo.ru/00ad9ela
HEOPraHUYECKUX COCTMHCHUI
Pazgen 3.
IMepuoguyeckuii
3aKO0H H
Ilepuonnueckasn
cucreMa
N—— [TepBbie MONBITKN
KJIacCH(PUKAUU XUMHYECKUX bubmuorexa [JOK
ol | snementon 1. U. _
anemeHToB. [IoHaTHE O rpynmax https://m.edsoo.ru/00ad9ffa
Mennaeieena.

CTpoeHue aTOMOB.
XuMnueckas CBf3b.
OKHCINTETBHO-
BOCCTAHOBHTEJIbHBIE
peakuuu (154)

CXOJHBIX 3JICMCHTOB

[Tepuonnueckuii 3aKOH U

52 [Tepuoanueckas cuctema bubnnorexa [IOK
XUMHYECKUX 31eMeHTOB JI. U. https://m.edsoo.ru/00ada52c
Menneneena

53 [Tepropl, TPYyMIIBI, MOATPYIIIHI Bubmiorexa LIOK

’ ’ https://m.edsoo.ru/00ada52c

54 Crpoenne atomoB. CocTaB bubnnorexa [IOK
aTOMHBIX sifiep. M3oTornsl https://m.edsoo.ru/00ada342
CTtpoeHue 3NIeKTPOHHBIX

55 000JI04€EK aTOMOB JJIEMEHTOB bubnmnorexa [IOK
[Tepuonnueckoit cucremst /. U. https://m.edsoo.ru/00ada6bc
Menneneena
XapakTeprucTuKa XUMHUECKOTO

56 3IIEMEHTA T10 €TO MOJI0KEHUIO B bubmmorexa LIOK
[Tepuonnueckont cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3unauenue [lepuonnyeckoro

57 3aKOHa JUTSl Pa3BUTHS HAYKU 1 bubmoreka [IOK

npaktuku. J[. 1. MenzaeneeB —
Y4E€HBIN, IEJATOT U IPaXX TAHUH

https://m.edsoo.ru/00ada96e



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
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e

DIIEKTPOOTPHULIATEITHLHOCTh

bub6mmoreka [IOK

58 aTOMOB XMMMYECKHUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8

59 WoHHas XuMu4ecKkas CBSI3b bubmmorexa LIOK

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

60 KoBanenTHas mossipHast bu6moreka LIOK

XHUMHYECKasl CBA3b https://m.edsoo.ru/00adaab8

61 KoBaseHTHast HEMOJSIpHAs bu6nuorexa [IOK

XUMHYECKAs CBSI3b https://m.edsoo.ru/00adaab9

62 CreneHb OKHCICHUS bubmiorexa LIOK

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

63 OKHCIUTEIBHO- bu6mmoreka [IOK

BOCCTaHOBHUTEJBHBIE PEAKIUN https://m.edsoo.ru/00adb076

64 OKHCIUTENN U BOCCTAHOBUTEIIU bubmmorexa LIOK

https://m.edso0.ru/00adb076

65 Komposmas o o410 O | gmonera 0K

’ https://m.edsoo0.ru/00adb486
XuMu4decKkas CBI3b»

66 3ak/IoueHne (3‘1) O000IIEHNE U CUCTEMATHU3ALIIS bubanoreka L[OK

3HAaHUUI https://m.edsoo.ru/00adb33c
. e et | O Bumorssa LOK
’ N https://m.edso0.ru/00ad9cb?2
KOHTPOJIBHOU padoTe.

68 HWrorosas KOHTpOJIbHAs paboTa @' | bubmorexa LIOK

https://m.edsoo.ru/ff0d61c6
9 kjaacc
Neo Pa3nen Tema ypoka or DJIEKTPOHHBIE
(uu¢possbIe)
o0pa3oBaTte/ibHbIE
pecypcbl
Pa3zpen 1. [Tepuoanueckuii 3aK0H.

1 BemecrBo n [Tepuomuyeckas cucrema bubmuorexa [JOK
XUMUYECKHE XUMHUYeCKHX 3neMeHToB /l. W. https://m.edsoo.ru/00adb59%
peakuuu (174) MenneneeBa

2 caoions ramnIcoR SrcerTO: Bumuorexa LIOK

.. https://m.edsoo.ru/00adb6b6

MEePBBIX TPEX MEPUOOB

3 Knaccudukanus u HOMEHKIATypa bubnuorexa [IOK
HEOPTaHWYECKNX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bupl XUMUYECKOM CBS3M U TUITBI bubmuorexa [JOK
KPUCTAJUTMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Konrpoabsnas padora Nel no or

5 teme «I[loBTOpeHue u yrimyoieHue

3HAHUI OCHOBHBIX Pa3/iesIOB Kypca



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
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https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
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8 Kmacca»

6 Kiaccugukaiys XauMHIeCKHX bubmuoreka [JOK
peaKkuii Mo pa3IMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbch0
IToHsiTHE O CKOPOCTH XUMHUYECKOU Bu6miorexa [[OK
! peaxuuu. TIOHSATHE O FOMOTEHHBIX 1 https://m.edsoo.ru/00adbe9a
TeTePOTeHHBIX PEAKIIHSIX
[ToHsiTHE O XUMUYECKOM
paBHOBecuu. DAKTOPHI, BIUSIONINE Bu6mnorexa [IOK
8 Ha CKOPOCTE XUMHHCCKO peakiiii https://m.edsoo.ru/00adc28c
U TIOJIOKEHUE XUMUYECKOTO
paBHOBECHSI
9 OKHCTUTENBEHO- bubnmoreka [JOK
BOCCTAHOBUTEJIbHBIE PEAKIIUU https://m.edsoo.ru/00adcade
Teopust 2IEKTPONIUTHIECKOU Bu6mmorexa [IOK
10 nuccouranuu. CHUibHbIE U c1alble https://m.eds00.ru/00adcd6s
AIIEKTPOJIUTHI
. bubmuorexa [JOK
1 Howubie ypaBHEHHs peakimi https://m.edsoo.ru/00add448
XUMHUYECKUE CBOMCTBA KUCIIOT U
12 OCHOBAHHMH B CBETE MPEICTABIECHUN bubimmoreka [JOK
00 2JIEKTPOIUTUYECKON https://m.edsoo.ru/00add5d8
JIMCCOITMAIIIN
» e e | s o
. https://m.edsoo.ru/00add8b2
AIIEKTPOJIUTUYECKON TUCCOIUAIIUT
. bu6mmoreka [IOK
14 Honstrie o ruaponmse coneit https://m.edsoo.ru/00add9d4
15 O06001IeHNEe U CUCTEMATH3AIUS bubnnoreka [JOK
3HAHUI https://m.edsoo.ru/00addd12
IIpakTnyeckas padora Ne 1. or Bu6muorexa LIOK
16 «Pelenne SKCIEPUMEHTAIBHBIX htts://m.edsoo.ru/00addbfa
3a1au»
KonTpouabHnas pa6ora Ne2 o or
17 TeMe «DJIEKTPOIUTHYECKAsI bubnnorexa [IOK
JUccoIranus. XUMHUYECKHE https://m.edsoo.ru/00addecQ
pEaKIuu B pacTBOPAX)
Paznen 2. OO61mas xapakTepuCcTHKa raJOreHOB. Bu6nuorexa LIOK
18 | Hemeramubl m ux | XuMHYECKHE CBONCTBA HA IPUMEPE htts://m.edsoo.ru/00addfe2
coequHeHus (254) | xuopa T '
" s, || Do 1€
’ ’ https://m.edsoo.ru/00ade104
IPUMCHCHUE
[
20 reve dlonyaen commoii | | BuGmorexa LOK
i . https://m.edsoo.ru/00ade348
KHCJIOTBI, U3y4eHUe €€ CBONUCTB»
Beraucnenus mo YPaBHEHHAM Bummorexa [IOK
21 XUMHYECKUX PEaKIIHid, €CIIA OJIUH

W3 pEareHTOB JIaH B M30BITKE

https://m.edsoo.ru/00ade488
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OO61as xapakTepuCTHKA 3JIEMEHTOB

bub6mmoreka [IOK

22 VIA-rpynimst https://m.edsoo.ru/00ade64a
ANnoTponHble MOAU(DUKALIUY CEPBI.

23 Haxoxnenue cepsl u €€ bubmumoreka [IOK
COEIMHEHUH B IPUPOJE. https://m.edsoo.ru/00ade64a
XHUMHUYECKUE CBOMCTBA CEPbI
CepoBoziopo1, cTpoeHHE, Bumorexa LOK

24 (1)1/1331 AICCKHE 1 XHMUHCCKHE https://m.edsoo.ru/00ade802
CBOMCTBA
Oxcuppl cepsl. CepHast KMCIIOTa, Bu6mnorexa [OK

25 (1)143va HCCKHE 1 XHMITICCKHC https://m.edsoo.ru/00adea28
CBOIICTBa, IPUMEHEHHE
XUMHUECKUE peaKLiHy, JIeXKaIIe B
OCHOBE ITPOMBIIIIEHHOTO CIIOC00a

26 HOJTyYEHUsI CEPHOM KUCIIOTHI. bubnmorexa [IOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY’Karollen cpesibl
COEJIMHEHUSIMU CEPBI

27 Brlunciienre MacCoOBOM J10JIH bubnuorexa [IOK
BBIXOJa POIYKTA PEAKIIMHU https://m.edsoo.ru/00adec8a
OO011ast XapakTepUCTHKA 3JIEMEHTOB

28 VA-Tpymmsi. A3, Bubanoreka [IOK
PACHPOCTPATICHHC B PHPOAE, https://m.edsoo.ru/00adeea6
¢duznyecKue 1 XUMHUYECKHE
CBOMCTBA
AMMHaK, ero Gpu3nvecKue u Bubmnorexa LOK

29 XUMHYECKHE CBOMCTBA, IIOJY4EHHE httos://m.edsoo.ru/00adf004
U IPUMEHEHUE
IIpakTyeckas padora Ne 3 o or Bu6miorexa I[OK

30 reMe <<H0J'Iy‘ICHI/I€VaMMI/IaKa, https://m.edso00.ru/00adf180
U3YYEHHE €r0 CBOWCTB)

31 A30THas KUCIIOTA, €€ PU3NIECKUE U bubnnorexa [IOK
XUMHUUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHne HUTPATOB U COJIEH
aMMOHHS B K24€CTBE MUHEPANIbHBIX Bu6muorexa LIOK

32 yRoOpeHHil. XuMurdeckoe . https://m.edso0.ru/00adf518
3arpsI3HEHUE OKPYIKAIOLIEN Cpelbl
COEJIMHEHUSIMU a30Ta
doctop. Oxeun pochopa (V) u Bu6morexa [OK

33 pocdopraz KHcaoTa, usmieckue u https://m.edsoo.ru/00adf68a
XMMHUYECKHE CBOMCTBA, NOJyUYEHUE
Hcnonws3oBanue ¢pocdatos B

34 Ka4eCTBE MHUHEPAIbHBIX bubmoreka [IOK
ynoOpeHui. 3arpsi3HeHHe https://m.edso0o.ru/00adfc20
IpUPOJHOH cpenbl hocharamu
Yraepon, pacnpocTpaHEHHE B Bu6nuorexa LIOK

35 npupose, GU3NIeCKue u

XAMHUYECKUE CBOWCTBA

https://m.edsoo.ru/00adfd9c
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Oxkcuapl yraepoja, ux Gpuznueckue
U XUMHYECKHE CBOMCTBA.

36 DKOJIOTUYECKHE TIPOOTEMBI bubmorexa LIOK
’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM YTJIepo/ia
(v)
37 VrosbHas KACIOTA U €€ COJU bubamorexa [OK
https://m.edso00.ru/00ae006¢c
IIpakTyeckas padora Ne 4 o or
38 teme "[lonyyeHnue yriekucioro bubanoreka IIOK
raza. KauectBeHHas peakuus Ha https://m.edsoo.ru/00ae027e
KapOoHaT-HOH"
39 oDt neeCTREX KA o BuGmorera LIOK
https://m.edsoo.ru/00ae054e
COCIMHEHUSIX YTiiepoia
40 Kpemuuii u ero coeauHeHust bubmmorexa [TOK
https://m.edso00.ru/00ae080a
IIpakTuyeckasi padora Ne 5. or
a1 Perenue 9KCIEpUMEHTAIBHBIX Bubnnoreka [IOK
3azad4 mo teMme «Baxaeimume https://m.edsoo.ru/00ae0bf2
HEMETAJUIBI U X COCTMHCHUS
2 rewe Banttune noweranm | | Dommorexa LIOK
https://m.edsoo.ru/00ae0e18
WX COCJMHEHUS»
Paznea 3. OO01as xapakTepucTUKa

43

Metanabl 1 ux
coequHeHus (204)

XUMHUYECKUX 3JIEMEHTOB —
MeTauioB. Meramiueckas CBs3b U
MeTaJuIMuecKasi KpucTauinuecKas
pemérka. Pu3nvecKre CBOMCTBA
METAJIJIOB

bu6mmoreka [IOK
https://m.edsoo.ru/00ael103e

XUMHYECKUE CBOMCTBA METAJLJIOB.

bu6mmoreka [IOK

44 aﬂeKTpoxmequKHH A https://m.edsoo0.ru/00ae1156
HaMpsHKEHUH METaJJIOB
O61e crnocoObl MoTy4eHUst
s peranon Conan. Buwerens || s 10K
N https://m.edsoo0.ru/00ae1156
pEeaKInii, €CJIM OJIMH U3 PEearcHTOB
COJICPKHUT IPUMECH
46 [ToHsTHE O KOPPO3UH METAILIOB bubmmorexa LIOK
https://m.edso0.ru/00ae1278
47 [IlenouHbIE METAILIBI bubmmorexa [OK
https://m.edsoo.ru/00ae14b2
48 OKCHIBI ¥ THIPOKCHIBI HATPUS U bubnuorexa [JOK
KaJus https://m.edsoo.ru/00ae14b2
49 [IlemoyHO3eMENBHBIE METAIIIBI — bubnuoreka [IOK
KaJIBIIUHA 1 MarHui https://m.edsoo.ru/00ae15e8
. bubnuoreka [IOK
50 Baxxneiimme coeIMHEHNS KATbIAA

https://m.edsoo.ru/00ael15e8



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
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

O000111eHNE U CUCTEMATU3ALMS

51 .
3SHAHWI
52 JKEcTkoCcTh BOJIBI M CTIOCOOBI €6 bubmoreka [IOK
YCTpaHEHUS https://m.eds00.ru/00ae1886
» | 1| B 10K
. " https://m.edsoo.ru/00aelae8
e ycTpaHeHus
54 [ — bubmuorexa [JOK
https://m.edso0.ru/00aelc64
55 AmdoTepHbIE CBOMCTBA OKCUIA U bubmoreka [IOK
TUJIPOKCHU/IA https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
56 Keneso https://m.edso0.ru/00ae1d86
57 OKCHUJIBI, TUAPOKCHUIIBI U COJIN bu6moreka LIOK
xenesa (1) u xemesa (1) https://m.edsoo.ru/00ae35e6
58 O600I11IEHNE U CHCTEMATU3ALINS bubnnoreka [JOK
3HAHUU https://m.edsoo.ru/00ad9ch2
IIpakTuyeckas padora Ne 7. or
59 Pemienue sKCriepuMEHTATBHBIX bubmoreka [IOK
3a1a4 1o treme «Baxueiimme https://m.edsoo.ru/00ae3de8
METaJUIbl U UX COCTUHCHUS
Beraucnenus mo ypaBHEHUSM
XUMUYECKUX PEAKIUH, €CIIH OIUH
60 U3 PEarcHTOB JiaH B U30BITKE WK bu6moreka LIOK
COAECPXKUT puMecH. Beraucienus https://m.edso0o.ru/00ae1750
MacCOBOH JOJIM BBIXOJIA TIPOTYKTa
peaKImn
61 OG60O0IIEHNE ¥ CHCTEMATH3ALIHS bu6moreka LIOK
3HAHUU https://m.edso0.ru/00ad9cb?2
KonTposbHnas pa6ora Ned4 o or
62 TeMe «BaxkHelye MeTasIbl U UX
COCTMHCHUS)
63 g?ﬁ;;;;ﬁﬁxgﬂ BemecTBa 1 Marepuaibl B bu6moreka LIOK
IOBCEIHEBHON KU3HU UeI0BEKa https://m.edso0.ru/00ae3f50
cpeaa (34)
64 XHUMHUECKOE 3arpsI3HEHHUE bubmmorexa [IOK
OKPY’KaIOILEeH Cpebl https://m.edso00.ru/00ae4270
65 PoJib XMMHH B pelIeHHH bubmoreka [IOK
HKOJIOTHUECKUX MPOobIIeM https://m.edso00.ru/00ae4270
g Smosenne G | QoG s cnermamatin | 91| putmorsa 0K
) N https://m.edsoo.ru/00ae0d0a
KOHTpPOJIbHOM paboTe.
. Oetmeme n crerwamatun |91 umonea 10K
) N https://m.edsoo.ru/00adb33c
KOHTPOJILHOM paboTe.
68 Utorosas KOHTpoJbHas paboTa or
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YYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA30BATEJLHOIO
MPOLIECCA
OBSI3ATEJBLHBIE YYEBHBIE MATEPHUAJIBI VIS VUEHUKA

» Xumus, 8 kinacc/ Pymsutuc I'.E., ®enpaman @.1°., AkiimonepHoe o0miecTBo «M31aTenseTBo
«Ipocsemienne»
» Xumus, 9 kinacc/ Pymsutuc I'.E., ®enpaman @.I°., AKiimonepHoe 0011ecTBO
«M3natenpcTBO «IIpocBerieHne»

METOJJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

Meroaundeckoe mocooue kK yueoHuky, KMMur

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

NHTEPHET

OnekTpoHHoe npuiioxenue, POLL, Yuu.py















