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IHOACHUTEJIBHAS 3AIINCKA

[IporpaMMa 1Mo XMMHMHM Ha YpOBHE OCHOBHOTO oOmIero oOpa3oBaHMsI COCTaBJI€HA Ha OCHOBE
TpeOOBaHUN K pe3yinbTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTelbHOW MPOrpaMMbl OCHOBHOTO OOIMIETO
obOpasoBanus, npencrabieHHbix B @PI'OC OO0, a taxke Ha OCHOBE (eaepalbHON paboyell MporpamMmbl
BOCIIUTAHMSI M C y4ETOM KOHIICTIIIMU IMPENOJaBaHUsl y4eOHOro mpeamera «XuMHus» B 00pa30BaTEIIbHBIX
opranu3anusax Poccuiickoit denepanuu.

[IporpamMma mo xumuu Ja€T MpeACTaBICHUE O IENsAX, OOmel cTpaTeruu OOy4YeHUs, BOCITUTAHUS U
pa3BuTHsg 0OydaroluXcsl CpeACTBaMHM Y4eOHOro MpeAMEeTa, YCTAaHABIMBAET O00s3aTeNIbHOE IMPEAMETHOE
coJiep)KaHue, MpeaycMaTpUBaeT paclpeieiieHue €ro Io KilaccaM U CTPYKTypUpOBaHHE IO pasfjeiiaM U
TeMaM [porpaMMbl IO XUMHUH, OIPEAENACT KOJIMYECTBEHHbIE M KAUECTBEHHBIE XapaKTEPUCTUKHU
coJiepKaHusl, PEKOMEHJYEMYIO MOCIEAOBATEIIbHOCTh U3YYEHHUS! XUMHUHM C YYETOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKH Yy4e€OHOIro Mpollecca, BO3PACTHBIX OCOOCHHOCTEH oOydaromuxcs,
OTIpE/ICTISICT BO3MOXKHOCTH MpEAMETa JJisl pean3alii TPeOOBaHWA K pe3yibTaTaM OCBOSHUS OCHOBHOU
o0pa3oBaTenpbHOl MporpaMMbl Ha YpPOBHE OCHOBHOTO 0OIEro oOpa3oBaHUs, a Takke TpeOOBaHUU K
pesyibpTaTaM OOy4YeHUs XUMHHM Ha YypOBHE IieJied M3ydyeHUs] NpeIMeTa M OCHOBHBIX BHJIOB y4eOHO-
M03HABATEIBHOM IEATEILHOCTH 00YUYaIOUIErocs MO0 OCBOCHUIO YUeOHOTO COIePIKAHMUS.

3HaHWE XHMHH CIY’)KAT OCHOBOW is (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYArOMIETOCs, €ro
MPEJICTABJICHU O MaTepuaJbHOM EAMHCTBE MHUPA, BAXHYIO pOJIb HWrPalOT (HOpMHUpyEeMble XUMHEH
MIPEJICTABJICHHS O B3aMMOIIPEBPAICHISIX SHEPTUU M 00 3BOJIOIUHU BEIICCTB B MPHUPOAEC, O IMYTAX PEIICHUS
rII00aTbHBIX MPOOJIEM YCTOMYMBOIO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOM, SHEPreTUUYECKOW, MUIIEBOW H
HKOJIOTUYECKOM 0€30MacHOCTH, TPOOIEM 3IpaBOOXPAHEHHS.

N3yuenune xumuu:

CIOCOOCTBYET pean3aiii BO3MOKHOCTEH ISl CAMOPa3BUTHUS U (DOPMUPOBAHUS KYIbTYPHI TUIHOCTH,
e€ o01elt U GyHKIIMOHATBHOU IPaMOTHOCTH;

BHOCHT BKJIaJl B (DOPMHUPOBAHKE MBIIIJICHUS ¥ TBOPUYESCKUX CIIOCOOHOCTEH 00YJarOIIMXCsl, HABBIKOB UX
CaMOCTOSITENILHOM ~ y4eOHOM  JesTeNbHOCTH, OSKCHEPUMEHTANbHBIX U HCCIEAOBATEIbCKUX YMEHHUH,
HEOOXOUMBIX KaK B MMOBCEIHEBHOM KU3HU, TaK U B MPOGECCHOHATHHOM JIeATeTbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOTO MBIIIJICHHS, 3aKJIaJbIBa€T OCHOBBI IIEJIOCTHOTO B3rIsAga Ha
€IMHCTBO TPHUPOILI M YETOBEKA, SIBISIETCS OTBETCTBEHHBIM 3TarioM B (OPMHUPOBAHHH E€CTECTBEHHO--
HAyYHOU IPaMOTHOCTHU O0yYaIOLINXCS;

crocoOCTByeT (HOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--HAYYHBIM 3HAHUSIM, K
MPHUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIAJ B 9KOJOTHYECKOe 00pa30BaHUe 00yJarOIIUXCsl.

JlanHble HampaBlieHUs B OOyYEHHWHM XUMHUHU OOECIEeYMBAIOTCS CHEIU(UKON CoAepKaHUS Y4eOHOTO
MpeIMeTa, KOTOPhIN SBISETCS MEJaroruuyecku aJanTHPOBAHHBIM OTpa)keHHEM 0a30BOM HAyKHM XMMHUU Ha
OIIPEACIIEHHOM JTalle €€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOIO OOIIEro oO0pa3oBaHHS OpPHUEHTUPOBAH Ha OCBOCHHE
00yJarOIMMHUCS CUCTEMBI TIEPBOHAYAILHBIX MTOHATUN XUMHUH, OCHOB HEOPTaHUYECKON XMMUU U HEKOTOPBIX
OTJIETIbHBIX 3HAYMMBIX TTOHSITHI OPraHNYEeCKON XUMUH.

CtpykTypa conepkaHusi MPOTPpaMMBI 10 XUMUU C(hOPMHUPOBAHA HA OCHOBE CHCTEMHOTO MOX0/1a K €&
n3yuyeHuto. CoaepkaHue CKIIAJIbIBAETCS U3 CHUCTEMbI MOHATHM O XMMHMUYECKOM JJIEMEHTE U BEIECTBE U
CUCTEMBI TOHATUH O XUMHUYECKOH peakmuu. O0e 3TH CHUCTEMBI CTPYKTYPHO OpPTaHW30BaHBI MO MPUHITUITY
MOCJIE/I0BATEILHOTO PAa3BUTHS 3HAHUN Ha OCHOBE TEOPETUUYECKUX MPEJICTABICHUN PA3HOTO YPOBHSL:

— aTOMHO--MOJICKYJIIPHOTO YUEHHUS KAaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuonuueckoro 3akoHa J[. . MenneneeBa kak OCHOBHOT'O 3aKOHA XMMHH;

— YYEHHUS O CTPOSHUH aTOMa U XUMHYECKOU CBSI3H,

— MpeJCTaBIeHU 00 AIEKTPOTUTHIECKON AUCCOIMAIINH BEIIECTB B PACTBOPAX.

Teopernueckue 3HaAHUSA PACCMATPUBAIOTCS HA OCHOBE AIMIUPHYECKU TOJYYCHHBIX M OCMBICICHHBIX
($hakToOB, pa3BUBAIOTCS MOCIEAOBATENIHHO OT OJHOTO YPOBHS K JPYrOMY, BBIMOTHSS PYHKIIUN OOBSICHEHUS H
MIPOTHO3UPOBAHUS CBOWCTB, CTPOEHHUS M BO3MOXKHOCTEH MPAKTUYECKOTO0 TMPUMEHEHHUS W TOTy4YeHUs
M3y4aeMbIX BEILIECTB.

OcBoeHHE MPOTpaMMBI MO XUMHUHU CHOCOOCTBYET (OPMHUPOBAHUIO TMPEACTABICHUS O XUMHUYECKOM
COCTABJISIFOLIEH HAay4YHOM KapTHHBI MUpa B JIOTMKE €€ CUCTEMHOM NPHUPOABI, IEHHOCTHOIO OTHOLIEHUS K
Hay4HOMY 3HAHHUIO U METOJIaM MO3HaHUs B Hayke. V3ydueHre XUuMUU NPOUCXOJUT C MPUBICUCHUEM 3HAHUN



W3 paHee M3yYeHHBIX YUYeOHBIX MpeaMeToB: «Okpyxarouui Mupy», «buomorus. 5—7 kmaccel» u «Pusnka. 7
KJIacC».

[Ipu u3yyeHUN XUMUU MPOUCXOTUT (POPMUPOBAHUE 3HAHUN OCHOB XMMHMUECKON Hayku Kak o0jacTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUUYECKON JESATEIbHOCTH Y€JIOBEKa M KaK OJHOTO0 M3 KOMIIOHEHTOB
MHUPOBOH KYyJbTYpHhI. 3a7adya y4eOHOTO MpeaAMeTa COCTOUT B (JOPMUPOBAHUU CHCTEMbI XMMHUECKUX 3HAHHM
— BaXHEHmUX (AKTOB, TMOHATUH, 3aKOHOB M TEOPETUYECKUX MOJOXKEHHUU, NOCTYMHBIX 0000IIeHUI
MHPOBO33PEHYECKOT0 XapaKTepa, fA3blka HAayKd, B MPUOOIIEHMH K HAyYHBIM METOJaM IIO3HAHUSA MpU
M3YyYEHHUH BEIIECTB M XMMUYECKUX PEaKIHii, B (OpMUPOBAHNH U Pa3BUTHH MO3HABATEILHBIX YMEHUN U UX
MPUMEHEHUH B y4eOHO-TIO3HABATENIbHOM M yueOHO-MCCIEe0OBATENbCKON /1eATeIbHOCTH, OCBOCHUH IMPaBUII
0e301macHOT0 O0paIeHHS ¢ BEIIECTBAMH B IIOBCEHEBHOM KU3HHU.

[Ipn u3yyeHMM XMMHUU Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs Ba)KHOE 3HAUECHHE MPHOOpEH
TaKHe LENH, KaK:

— (QopMuUpOBaHME HMHTEJUIEKTYalIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K camMooOpa3oBaHMUIO,
COTPY/IHUYECTBY, CAaMOCTOSTEIbHOMY NPUHATHIO PpEHICHUH, CIIOCOOHON ananTHpOBaThCs K OBICTPO
MEHSIOLUMCS YCIIOBUSIM KU3HU;

— HaNpaBJICHHOCTh OOyYEHUS Ha CHUCTEMaTHYECKOEe MPUOOIEeHNE 00yJaroMXcs K CaMOCTOATEIbHON
MO3HABATENBHON JESITeNbHOCTH, HAYYHBIM METOAAaM IO3HAHUS, (OPMHUPYIOIIMM MOTHBAIUMIO U Pa3BUTHE
CIIOCOOHOCTEH K XMMHUHU;

— o0ecriedeHre ycloBHi, CIIOCOOCTBYIOMIMX MPHOOPETEHUIO 00YYaIOIIMMUCS OMbITa Pa3HOOOpa3HOI
NESTeIbHOCTH, MO3HAHMSI U CaMOIIO3HAHUS, KIIIOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), MMEIOIIUX
YHHUBEPCAIbHOE 3HAYCHHE IS PA3JIMYHbBIX BUJOB JIESTEIBHOCTH;

— (opmupoBanue o0me (HyHKIHMOHATFHOW M €CTEeCTBEHHO-HAyYHONW TPAMOTHOCTH, B TOM YHCIIE
YMEHUI OOBSICHITH M OLICHWBATH SIBICHUS OKPYXKAIOLIETO MHUPA, MCIONb3Ysl 3HAHUS U OIBIT, MOJIy4YECHHBIC
OpU W3YYCHUW XHMHH, MPUMEHSATh UX TMPH PEUICHWH MPOOJIeM B TOBCEIHEBHOW JKU3HU W TPYAOBOU
NeSITeNIbHOCTH;

— (QopmupoBanue y 0OydYalOUIMXCS TyMaHUCTUYECKHX OTHOUICHWH, TTOHUMAaHHUS LEHHOCTH
XUMHUYECKUX 3HAHHWM JUIs BBIPaOOTKH SKOJOTMUYECKH IEeIecO00pa3sHOro MOBEACHHsS] B OBITY U TPYIOBOM
JeSITEIbHOCTH B LIEJISIX COXPAHEHUSI CBOETO 3/I0POBBS M OKPY’KAIOLIEH MPUPOJHON Cpeibl;

— pa3BUTHE MOTUBAIMM K O0YUYEHHUIO, CHOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO HA OCHOBE
YCBOEGHHSI  OOIIEUETOBEUECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HaHHOMY BBIOOpDY mpoduist U
HaNpaBJICHHOCTH JaJlbHENIIEro 00ydeHHU .

OO111ee yncIo yacoB, OTBEAEHHBIX JIJIS U3YUYEHUSI XUMHUH Ha YPOBHE OCHOBHOI'O 001Iero oopa3oBaHus,
cocraBiseT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HeZleNn0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEINIO).

COJAEPKAHUE OBYYEHUA

8 KJIACC

IlepBoHaYa/IbHbIE XMMUYECKHE TOHATHSA

[Ipenmer xumuu. Posib XMMUM B JKM3HM 4YeJIOBEKAa. XUMHUA B CHCTeME Hayk. Teima W BellecTBa.
dusnueckre CBOMCTBA BEIIECTB. ATperaTHOe COCTOsIHUE BellecTB. [IoHsATHE 0 METO/1axX MMO3HAHUS B XUMHUH.
UucTtsie BemecTBa 1 cMecH. CriocoObl pa3iesieHus CMECei.

ATOMBI M MOJEKYJbl. XUMHYECKUE 3JIeMEeHTbl. CHMBOJIBI XUMHUYECKUX 3JIeMEeHTOB. [IpocTbie u
CJIO)KHBIE BEMIECTBA. ATOMHO-MOJICKYJIIPHOE yUEHHE.

Xumuueckasi popmyna. BaleHTHOCTh aTOMOB XUMHUYECKUX DJIEMEHTOB. 3aKOH MOCTOSIHCTBA COCTaBa
BemecTB. OTHOcuTenbHash aToMmHas wmacca. OTHOCHUTENbHass MOJICKYJIsIpHAas Macca. MaccoBas JoJis
XHMHYECKOT'0 DJIEMEHTA B COCTUHEHMU.

KomnuectBo BemectBa. Mosib. MousipHass macca. B3anMoCBA3b KOJMMYECTBA, MacChl W YHCIA
CTPYKTYPHBIX €IMHHUII BellecTBa. Pacy€Trl mo hopMynaM XMMHUYECKHX COCIMHEHUH.

dusnueckue M XUMHUUYECKHE SBICHHUS. XUMHUYECKas peakiuus W e€ MPU3HAKU. 3aKOH COXPAHCHHS
Macchl BEIIECTB. XHUMHYECKHME ypaBHeHusA. Kiaccudukamus XuUMHUYECKUX peakiuil (CoequHEeHHs,
pa3ioXKeHUs, 3aMeIeHus, OOMEHa).

Xumuueckuii IKCnepumMeHm:



3HAKOMCTBO C XMMHUYECKOI MOCY0M, nmpaBuiamMu paboTsl B Jabopatopuu U npuémMamu oOpaiieHus ¢
1abopaTopHBIM 000PYIOBAaHHEM, H3yUYeHUE U OMUCAaHUE (PU3MYECKUX CBOWCTB OOpa3IOB HEOPTAHUYECKUX
BellecTB, HaOmoaeHue ¢u3nyeckux (IJIaBICHHE BOCKA, TasHUE JIbJa, PACTUpPAHHME caxapa B CTYIIKE,
KUIICHUE M KOHJICHCALUS BOJbI) M XUMHUYECKUX (TOPEHHME CBEYHM, MPOKAJIMBAHME MEIHOMN IPOBOJIOKH,
B3aMMOJICIICTBIE Mella C KHCIOTOM) SIBJICHMI, HaONIOJeHWEe W OMNHCAHHE TMPU3HAKOB IPOTEKAHUS
XMMHAYECKHX peaknuid (pa3loKeHHe caxapa, B3aWMOJICHCTBHE CEpPHOM KHCIOTBHI C XJIOpUAOM Oapus,
pasnokenue ruapokcuaa meau (I1) mpu HarpeBanuu, B3auMojiciicTBUE Keje3a ¢ pactBopom cou meau (11),
U3yueHHE CIOCOOOB pa3felieHHs CMeCei: C TIOMOIIbI0 MAarHura, QUIBTPOBaHHE, BBIIAPHBAHUE,
TUCTUIUISILMS, XpoMarorpadusi, MpOBEACHHE OYMCTKM IIOBAPEHHOW COJM, HAONIOJCHHWE U OMNHCaHUue
pe3yJIbTaTOB NPOBEJCHUS OINbITa, WIIOCTPUPYIOIIEIO 3aKOH COXPAHEHUS MAacChl, CO3JIaHUE MOJElel
MOJIEKYJI (IIIapOCTEPIKHEBBIX ).

Ba:kHeiinue npeacTaBuTe 1 HEOPraHUYECKUX BellleCTB

Bo3nyx — cMech razoB. CocraB Boznyxa. Kucnopon — snemeHT u npocroe BemiecTtBo. Haxoxnenue
KHCIIOpO/Ia B MIpHUpoje, PU3nUecKrue U XUMHUYECKHe CBoicTBa (peakuuu ropenus). Okcuasl. [IpumeHenue
kucnopoja. CrnocoObl MOTyYeHHUs! KUCIOpO/ia B JIAOOpATOPUU U MPOMBIIIIIEHHOCTH. KpyroBopoT kuciopoaa
B ipupoze. O30H — autoTponHas MoAU(UKAIIUS KUCIOPOIa.

TennoBoii 3hPekT XuMUUIECKON peakuu, TEPMOXUMUYECKIE YPABHEHHUS, SK30- U DHIOTCPMUUYECKUE
peaknuu. ToOrMBO: yroiab U MeTaH. 3arpsi3sHEHHE BO3/yXa, YCHJICHHE MapHUKOBOTo 3 dekra, paspymeHue
030HOBOTO CJIOSI.

Bomopon — snemeHT W mpocToe BemiecTBO. HaxoxaeHue Bomopona B mpupone, (puzndeckue u
XUMHUYECKHE CBOICTBA, MPUMEHEHHE, CIIOCOObI mony4yeHus. Kucmotsl u conu.

MousipHblii 00BEM ra3oB. Pacuérsl 10 XUMUYECKUM ypaBHEHUSIM.

duznueckue cBorcTBa BoAbl. Bonma kak pactBopurens. PactBopbl. HacklllieHHbIE 1 HEHACHIILIEHHbBIE
pacTtBOpbl. PacTBOpUMOCTh BELIECTB B BoJie. MaccoBasi J0JIsl BEHIECTBA B PACTBOpPE. XMMHYECKHE CBOMCTBA
BoAbl. OcHOBaHMs. Poiib pacTBOPOB B MpUPOJE M B JKU3HU 4YeloBeKa. KpyroBopoT BOAbl B IPHUPOIE.
3arpsi3sHEeHUEe TPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BO/I.

Knaccudpukauus  Heopranmyeckux — coenuHeHuil.  Oxcugel.  Krnaccuduxanus — OKCHIIOB:
coJyieoOpasyrolire (OCHOBHBIE, KUCTOTHBIE, aM(OTepHbIe) U HeconeoOpa3ytomue. HomeHkiarypa oKCHIOB.
duznuecKre 1 XMMUYECKHE CBOMCTBA OKCUIOB. [lomyueHne okcuioB.

OcnoBanus. Knaccudukanust ocHoBaHUiA: METOYM M HEpacTBOpUMBbIE ocHOBaHus. HomeHkmarypa
OCHOBaHMU. PU3NYECKHE U XUMUYECKUE CBOMCTBA OCHOBaHUM. [lorydyeHne ocHOBaHU M.

Kucnotsl. Knaccuduxanus xucnor. Homenknatypa kucnotr. ®dusnueckue U XMMHYECKHE CBOMCTBa
kucnot. Pan akrusHoctu MmetaiuioB H. H. bekerosa. [lomyyenue kucmuor.

Comnu. Homenkunarypa coneil. @uznueckrue 1 XuMu4yeckue cBoiictpa cosell. [lonydyenue coneil.

I'eneTnueckas CBsSI3b MEXKIY KJIaCCAMH HEOPTraHUYECKUX COECTMHEHUM.

Xumuueckuii IKCnepumenm:

KayeCTBEHHOE OIpENeIeHne COJepKaHUs KHUCIOpOAa B BO3JAyXe, IOJlyueHHe, CcoOupaHue,
pacrno3HaBaHHE U U3YYE€HHE CBOMCTB KHCIIOpOAA, HAONII0I€HNE B3aUMOJEUCTBUSI BEILIECTB C KHCIOPOAOM U
yCIIOBUSI BO3HUKHOBEHHUS W TIPEKpalleHusl ropeHus (Tmoxkapa), O3HaKOMIIEHHE C 00pas3llaMH OKCHUIOB H
OMHCaHUE X CBOWCTB, MOJy4YeHUe, coOupaHue, pacmo3HaBaHUE U W3y4eHHE CBOMCTB BOJOpoAa (TOpEHHE),
B3anMoJieiicteue Bomopoaa ¢ okcumomM wmeau (ll) (BO3MOXKHO HCIIONIB30BaHHME BHUACOMATEPHUATIOB),
Ha0Ir0/IeHNe 00pa3IoB BEMIECTB KOJTMYECTBOM | MOJIb, MCCIIEIOBAaHUE OCOOCHHOCTEH pACTBOPEHUS BEIIECTB
C Ppa3IN4HOW pacTBOPUMOCTBIO, IIPUTOTOBJIEHHUE PACTBOPOB C ONPEAECIEHHOM MaccoBOM monen
pacTBOPEHHOIO BEIIECTBA, B3aUMOJIEHCTBUE BOJIBl C MeTAJUIaMHU (HAaTpUEM U KalblieM) (BO3MOXKHO
UCIOJIb30BaHNE BHUIEOMATEPHUANIOB), HWCCIIEIOBAaHUE OOpa3lOB HEOPTraHMYECKHX BEIIECTB Pa3IUYHBIX
KJIaCCOB, HAaONIOICHUE W3MEHEHMs] OKpAacKU HMHIUKATOPOB B pacTBOpax KHUCJIOT W WIeNIoued, M3ydeHue
B3aumoJieiictBus okcuaa menu (ll) ¢ pacTBopom cepHO#l KHCIOTBHI, KHUCIOT C METaUIaMH, pPEaKIIHid
HEUTpaau3aluy, MOJy4yeHHEe HEpaCTBOPUMBIX OCHOBAHHU, BBITECHEHHWE OJIHOTO MeTajula JPYyruM U3
pacTBOpa COJiM, PEIICHHE 3KCIEPUMEHTANbHBIX 3a/ay Mo Teme «BaxHelme Kiacchl HEOPraHUYECKUX
COCIMHEHUI.

Ilepuoanueckuii 3akoH u Ilepuoanyeckas cucrema xumuyeckux 1eMenToB JI. M. MenaeseeBa.
CtpoeHne aToMoB. XuUMU4ecKas cBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE PEaKIMU



IlepBble MOMBITKM KIacCU(UKALUM XUMHUYECKUX dj1eMeHTOB. IloHATME O rpymnmax CXOJHBIX
AJIEMEHTOB (LEJIOYHBIE U IIEIOYHO3EMENBHBIE METAJUIbI, FAJIOT€HbI, UHEPTHBIE Ia3bl). DJIEMEHTHI, KOTOpPhIE
00pa3yroT aMm(pOoTepHbIE OKCUBI U TUAPOKCHIBI.

Ilepnonnueckuit 3akoH. llepuommueckas cucrema xumuueckux sieMeHToB J[. M. Menneneesa.
Kopotkonepuonnas u piuHHonepuoanas Gopmsl Ilepuonnyeckoil cucteMbl XumMuueckux aiemeHToB Jl. 1.
Menpeneesa. Ileproas! u rpynnsl. @PU3NYECKUl CMBICT TOPSAIKOBOrO HOMEpa, HOMEPOB MIEPUOJIA U FPYIIIIbI
3JIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sifiep. M3oTomnbl. DnekTpoHbl. CTpOSHUE 3JEKTPOHHBIX 000JI0YeK
aTOMOB MepBbIX 20 xumMuyeckux aneMeHToB [lepuoanueckoii cuctemsl . M. MenneneeBa. XapakrepucTuka
XMMHYECKOT0 3JIEMEHTA 110 €ro MojoxeHuto B [lepuoauueckoii cucreme /. 1. Menneneesa.

3aKOHOMEPHOCTH M3MEHEHHUs pajuyca aTOMOB XHUMHYECKUX D3JEMEHTOB, METAJUIMYECKUX U
HEMETAJJIMYECKUX CBOMCTB I10 TPYIIIAM U IIEPUOIAM.

3nayenue Ilepuoanueckoro 3akoHa u Ilepuoanyeckod CHUCTEMBI XMMHMYECKMX 3JIEMEHTOB IJIs
pa3BuUTHUSA Hayku U npakTuku. [. 1. MeHeneeB — yu4€HbIN U rpaXkJaHUH.

Xumnueckass cBA3b. KoBalieHTHas (IOJsipHAs M HEMOJIAPHAsl) CBsA3b. OJEKTPOOTPULATEIBHOCTD
XUMHUYECKUX 3JIeMeHTOB. VloHHasI CBSI3b.

Crenenp oxucieHus. OKHUCIUTENbHO--BOCCTAHOBUTENIbHBIE peakuuu. llpoueccsl OKHCIEHHS U
BOCCTaHOBJIEHUs. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii 3xcnepumenm:

U3y4YeHHE O00pa3lloB BEUIECTB METAUIOB M HEMETAJUIOB, B3aUMOJCHCTBUE THMIPOKCHIA IIMHKA C
pacTBOpaMH KHCJIOT M ILEeNOo4Yed, NpPOBEIEHUE OIBITOB, WUIIOCTPUPYIOUIMX IMPUMEPbl OKHCIUTEIbHO-
BOCCTAaHOBUTENIbHBIX peaKluil (rOpeHue, peakliuu pas3ioKeHUs, COSTUHEHMS).

Meosicnpeomemnuie ceasu

Peanuzanus MeXnpeaMETHBIX CBSI3€Hd MPU M3YYEHUU XMMHM B 8 KJlacce OCYIIECTBIIIETCS Yepes
HCIOJIb30BaHUE KaK OOLIUX €CTECTBEHHO--HAYYHBIX MOHATUH, TaK M MOHATHH, SBISIOIIUXCS CUCTEMHBIMU
JUIS OT/IE€IbHBIX MPEIMETOB €CTECTBEHHO--HAY4YHOT'O IIUKJIA.

OO1u11e ecTecTBEHHO--HAayYHble MOHATHS: Hay4yHbIH (aKT, TUIOTE3a, TEOPHsl, 3aKOH, aHAJINU3, CUHTE3,
KJIacCupUKalys, NEPUOANYHOCTb, HAOJIOJIEHUE, SKCIEPUMEHT, MOJEIUPOBAaHUE, H3MEPEHHE, MOJIENb,
SIBJICHUE.

®duszuka: mMarepus, aToM, SJIEKTPOH, MPOTOH, HEMTPOH, MOH, HYKJWJ, HU30TOMBI, PaJHOaKTUBHOCTD,
MOJIEKYJIa, D3JEKTPUUYECKUH 3apsj, BELIeCTBO, Telo, OO0OBEM, arperaTHoe COCTOSHHE BelecTBa, ras,
(u3nyecKkre BeIMUNHBI, €IMHUIIBI U3MEPEHUS, KOCMOC, TJIaHEeThl, 3BE3/1b1, COJHIIE.

buonorus: porocunTes, qpixanue, ouocgepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPaAJIbl, TOPHBIE TOPOABI, TIOJE3HBIE UCKOMIaeMbI€, TOILIHBO,
BOJHBIE PECYPCHI.

9 KJIACC

BemecTtBo m XUMHYeCKasi peaKust

[lepnonnueckuit 3akoH. Ilepuonmueckass cucrema xumuudeckux sieMeHToB J[. WM. Menneneesa.
CrpoeHne aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUHM CBOWCTB XUMHYECKHMX JJIEMEHTOB IEPBBIX TPEX
MEPHUOJIOB, Kallus, KaJbIUs U UX COEAMHEHUN B COOTBETCTBUU C MOJIOKEHHEM 3J1eMeHTOB B [lepronnueckoit
CUCTEME U CTPOEHHEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHJbl XUMUYECKOW CBS3U. THIBI KPUCTANIMYECKUX PEIIETOK, 3aBUCUMOCTD
CBOMCTB BEILECTBA OT THIA KPUCTAININYECKON PEIIETKN U BUAA XUMUYECKOHN CBS3H.

Knaccudukanus v HOMEHKIaTypa HEOPraHMYECKHUX BEIIECTB. XUMHYECKHE CBOMCTBA BEIIECTB,
OTHOCSIIMXCS K PA3JINYHBIM KJlacCaM HEOPraHMYECKHX COCIUHEHMM, FeHETUYECKas CBSA3b HEOPraHMYECKHX
BEIIECTB.

Knaccupukanuss XUMHUYECKHMX pEaKUMH 10 pa3iu4yHbBIM IpH3HaKaMm (M0 YHCIYy U COCTaBy
Y4acTBYIOUIMX B PEaKIUU BELIECTB, MO TeIIoBOMY 3G (deKTy, M0 HU3MEHEHHMIO CTENeHEeW OKHCIeHUs
XUMUYECKHX JJIEMEHTOB, MO OOpaTUMOCTH, IO YYacTUIO KaTajau3aropa). OK30- U SHAOTEPMHUYECKUE
peaxkuuu, TepMOXUMUYECKIE YPABHEHHUS.

[Tonatue o ckopocTu XuMHUECKO peakiuu. [loHsTHE 00 0OPATUMBIX M HEOOPATUMBIX XUMHUYECKUX
peakuusx. IIoHSATHE O TOMOre€HHBIX M TeTeporeHHbIX peakuusax. I[lonstue o xaranusze. [lonsaTue o
XMMHUYECKOM paBHOBecUH. DAaKTOpbI, BIMAIOLIME HAa CKOPOCTh XUMHUYECKOW PpEakUUH U IOJIOKEHHE
XMMHYECKOTO PABHOBECHS.



OKHCIIUTENTBHO-BOCCTAHOBUTEIbHBIE peakuuu, AIEKTPOHHBIN OanaHc OKHCIIUTEIBHO-
BOCCTAaHOBUTENBbHON peakuuu. CoCTaBlE€HUE YpPaBHEHHUH OKHCIIUTEIBbHO--BOCCTAHOBUTEIBHBIX PEAKLUN C
MCIOJIb30BaHNEM METOJIa 3JIEKTPOHHOTr0 OanaHca.

Teopust 3IEKTPOIUTUUECKON IHUCCOLMALMU. DJIEKTPOJMUTHI U HEUIEKTPOJINTHI. KaTHoHBI, aHMOHBI.
MexaHu3M auccolMaluy BEIIECTB C PA3JIMYHBIMUA BUJAMHU XUMHUYECKOM CBs3U. CTENeHb OUCCOLMALIVHU.
CunbHbIe U crabble AIEKTPOIHTHI.

Peakuuu wuoHHOrO oOMeHa. VYclnoBHS TPOTEKaHUs pEakuid HOHHOTO OOMEHa, IIOJHBIE W
COKpallléHHbIC HOHHBIE YpaBHEHHUS peakiuii. CBOMCTBA KUCJIOT, OCHOBaHHUM U COJIEH B CBETE MPECTaBICHUMN
00 aneKkTpoauTHUecKor Auccoruanuu. KauectBeHHble peakiyu Ha HOHBI. [loHsATHE O TUIpOIH3E CONeH.

Xumuueckuii IKcnepumenm:

O03HAKOMJICHHE C MOJEISIMU KPUCTANIMYECKUX PEHIETOK HEOPIaHMYECKUX BELIECTB — METAJIOB U
HEMeTaIoB (rpaduta M anMasa), CIOKHBIX BEIIECTB (XJOpHIA HATPHs), HUCCICIOBAHHUE 3aBHCUMOCTH
CKOPOCTH  XMMHYECKOH  peakUMud OT  BO3JEHCTBUS  pa3lUMYHbIX  (DAKTOpOB,  HCCIEIOBaHUE
AJIEKTPOIPOBOJIHOCTH PAaCTBOPOB BEILIECTB, MPOILECCA JUCCOLUALMU KUCIIOT, LIEN04Yed U coiell (BO3MOYKHO
UCIOJIb30BaHUE BUJICO MATE€PHANIOB), MPOBEACHHUE OIBITOB, WILIIOCTPUPYIOIIUX MPU3HAKU MPOTEKAHUS
peaknuii WOHHOTO OOMeHa (0Opa3oBaHME OcCajaKa, BBIJCICHHE Ta3a, 00pa3oBaHUE BOJBI), OIBITOB,
WUTIOCTPUPYIOIINX ~ HPUMEPbl  OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX  peakiuil  (TOpeHHe, peakiHuu
pa3IoKeHus, COEAUHEHU ), paclIO3HaBaHUE HEOPTaHUYECKUX BEIIECTB C IIOMOUIbIO0 KaU€CTBEHHBIX peaKuil
Ha MOHBI, PEIICHUE SKCIIEPUMEHTAIbHBIX 33]1a4.

HemeTaJyuuibl M MX coeIMHEHUSA

OOmiass xapaktepucThka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTepHbIE CTEHEeHH
okucnenus. CTpoeHne u GU3NIECKUe CBOMCTBA MPOCTHIX BEUIECTB — IaJIOTEHOB. XMMHUYECKHUE CBOMCTBA Ha
npuMepe xJopa (B3aUMOJCICTBHE C MeTalylaMH, HeMeTajulaMu, mienodamu). XsopoBoaopon. ComsHas
KHMCIIOTa, XMMHMYECKHE CBOMCTBa, IOJIydeHHE, NpuUMeHeHue. JlelicTBUE XJiopa U XJOPOBOJIOpPOAA Ha
OpraHu3M uejoBeka. BaxkHelne XJI0puabl U UX HAX0XKICHHUE B IPUPOJIE.

Oo6mas xapakrepuctuka 31eMeHTOB VIA-rpynmel. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIC
creneHn okucieHus. CTpoeHne U (PU3UYECKHE CBOMCTBA MPOCTBIX BEIIECTB — KHUCIOPOJAa U CEpHI.
AnnoTtponHble MOAU(UKAIIMKM KUCIOPOJa U cepbl. XUMHUECKHE CBOMCTBa cepbl. CepoBOAOPO, CTPOCHHE,
¢usnyeckue u XxuUMudeckue cBoictBa. OKCHIBI cepbl Kak NMPeICTaBUTENN KUCIOTHBIX OKcHI0B. CepHas
KHCJIOTa, (U3MYECKHEe U XUMHUYECKHE CBOWCTBa (OOIIME Kak TMPEACTABUTENs Kiacca KHUCIOT W
cneunpuyeckne). XUMHUUECKUE PEaKLUH, JIeKaIMe B OCHOBE MPOMBIIUIEHHOTO CII0co0a MOJy4eHHs CEpHOM
kucnoThl. [Ipumenenne cepHoil kuciaoTel. Cosv cepHOM KUCIOThI, KAUECTBEHHAs! PEAKIIMs Ha CyJb(aT-HOH.
Haxoxnaenue cepbl u €€ COEIMHEHUH B INpuUpoAc. XHUMUYECKOE 3arps3HEHUE OKPYKAIOLIEH Cpelbl
COEUHEHUSIMHU cepbl (KUCIOTHBIE JOXKIW, 3arpsA3HEHHE BO3AyXa M BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLEHUS.

OO6mrast xapaktepucTuka 371eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEPHbBIC
CTETIEHU OKHUCIEHUS. A30T, paclHpocTpaHeHHE B MpHUpojae, (PHU3MUECKHe M XHMMUYECKHE CBOMNCTBA.
Kpyrosopor a3zora B mpupoae. AMMmHak, ero (u3MUecCKHe M XUMHUYECKHE CBOMICTBA, IOJIyY€HUE H
npuMeHerre. Conu aMMOHHMA, UX (U3MYECKHE U XUMHUYECKHE CBOWCTBa, MpuMeHeHue. KadecTBeHHas
peakiusi Ha HMOHBI aMMOHHMS. A30THas KHUCJOTa, €€ MoJydyeHHue, (Ppu3ndyeckue M XHUMUYECKHE CBOMCTBA
(oOmme kak mpeAcTaBUTENs Kiacca KUCIOT U crneuuduyeckue). Mcrnonb3oBaHHMEe HUTPATOB U COJEH
aMMOHHS B KauyeCTBE MHUHEPAJIbHBIX ynoOpeHui. XuUMHUECKOe 3arpsi3HEHHE OKpYXKarolled cpezabl
COEMHEHUSAMH a30Ta (KUCJIOTHBIE JIOKIM, 3arpsi3HEHHE BO3[AyXa, MNOYBBl U BogoéMoB). Docdop,
ajutoTpornabie Moaudukanuu docdopa, puznueckne um xummudeckue coirictBa. Oxcun dochopa (V) u
dochopnas kucnora, (uzMyUecKHMe U XMMHYECKHE CBOICTBa, moiydeHue. Vcronb3oBanue QocdaTtoB B
KauyecTBE MUHEPAJIbHBIX Y100pEeHUH.

OOmast xapaktepucTtuka 3yeMeHTOB |VA-rpynmnsl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHBIE
CTETIEHU OKHUCIICHHUsS. YTIEpOoa, alIOTPONHbIe MOAU(UKALIMY, paCIPOCTpaHEHNE B MpUpoJe, PU3NUECKHUE U
XUMUYecKHne cBoicTBa. Ancopouusi. KpyroBopot yriepoaa B nmpupoae. OKCuabl yriepoaa, ux pusnueckue
U XUMHYECKHE CBOWCTBA, JEICTBHE Ha >KMBBIE OPraHU3MbI, MOJTYYEHHE M MpPUMEHEHHE. DKOJIOrMuecKue
npoOyieMbl, cBsi3aHHBIE ¢ oOkcuaoM yriaepoaa (IV), rumoresa rnoOambHOTO TOTEIUICHHUS KIIMMATa,
NApHUKOBBIN 2P PeKT. YTosbHas KUCIOTA U e€ CONU, UX (PU3NUECKUE U XUMUUYECKHE CBOMCTBA, MOITY4YECHUE U
npuMmenenue. KauectBenHas peakuus Ha kapOoHaT-MOHBIL. Mcnonb30BaHue kKapOOHATOB B OBITY, MEIUIIMHE,
IIPOMBIIIJIEHHOCTH U CEJIBCKOM X035 CTBE.



[lepBoHayabHbIE TOHATHS 00 OPraHUYECKUX BELIECTBAX KaK O COENMHEHUSX yriiepoja (MeTaH, 3TaH,
9TWIIEH, alleTWIIEH, ATaHOJ, [JIMLEPUH, YKCYCHas KUciaoTa). [IpuposHble HCTOYHUKY yriIeBOJOPOIOB (Yroib,
MPUPOJHBIN Tra3, He(Th), MPOAYKTHl MX TepepaboTku (OCH3WH), UX POJb B OBITY M NMPOMBIIIJIEHHOCTH.
[TonaTHe 0 OMOJIOTMYECKH Ba)KHBIX BEIIECTBAX: XKHUpaX, OeNKax, yrieBoAax — U UX POJIM B KU3HU YEIOBEKa.
MarepuanbHO€ €IMHCTBO OPTaHUYECKUX U HEOPraHUYECKUX COECIMHEHUM.

Kpemuuii, ero ¢usnyeckue M XHUMHYECKHE CBOWCTBa, MoJydyeHHe W mnpumeHeHue. CoenuHeHUs
KpeMHHs B ipupoze. O6mume npeacrabienus 00 okcuae kpemuaus (1V) u kpemuueBoit kuciaore. CUIMKATHI,
UX HCIIOJIb30BaHHE B OBITY, B HPOMBIIIJICHHOCTH. BaXHEWIIHe CTpOMTENbHBIE MaTepHalibl: KepaMHKa,
CTEKJIO, IIEeMEHT, OeTOH, kee300eToH. [Ipoliembl 6€301MacHOro UCIOIb30BAHUS CTPOUTEIBHBIX MAaTEPHAIIOB
B MOBCEHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

u3yuyeHue oOpas3lloB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJITHOW KHUCIOTBHI, IPOBEICHHE
KaueCTBEHHBIX PEaKIMi Ha XJIOPHUI-UOHBI U HAOIIOIEHUE MPU3HAKOB UX MPOTEKAHHUS, OMBITHI, OTPAXKAIOIIHNE
¢usnvyeckue M XUMHUYECKHE CBOWCTBA TaJOrCHOB W HX COEAMHEHUH (BO3MOXXHO HCIIOJIIb30BaHHUE
BUJICOMATEPHAIIOB), O3HAKOMJICHHE C O0pa3lamMu XJOPUIOB (TaJIOT€HUIOB), O3HAKOMIIEHHE C 0Opas3lamu
ceppl M €€ COCAMHEHUSMH (BO3MOXXKHO HCIIOJIB30BAHUE BHJICOMATEPUANIOB), HAOIIOJCHHUE Ipolecca
oOyriauBaHUs caxapa MOJ JCHCTBHEM KOHIICHTPHUPOBAHHOW CEpPHOM KHUCIOTHI, U3Y4Y€HHE XUMHYECKHX
CBOWCTB pa30aBICHHOW CEPHON KHUCIIOTHI, IMPOBEICHHE KAYECTBEHHOW peakiuu Ha CyabpaT-uoOH U
HaOIo/IeHne MpU3HaKa e€ MPOTEeKaHUsl, 03HAKOMJICHHE ¢ (PU3UYECKUMHU CBOMCTBaMHU a30Ta, pochopa u ux
COeMHEHUI (BO3MOXKHO HCIIOJIB30BAaHUE BHICOMATEPUANIOB), 0Opa3maMu a30THBIX MU (POCHOPHBIX
ynoOpeHuii, mnonydyeHHe, cOOMpaHUEe, paclo3HaBaHWE W W3y4YCHHE CBOWMCTB aMMHaKa, MPOBEACHHE
Ka4eCTBEHHBIX pPEaKUWii Ha WOH aMMOHHS M ¢ocdaT-MOH W H3ydeHHE NPU3HAKOB HX NPOTEKaHUS,
B3aMMO/JICIICTBIE KOHILEHTPUPOBAHHOM Aa30THOM KHCIOTHI C MeAbl0 (BO3MOXKHO —HCIIOJIb30BaHHE
BUJICOMATEPHAJIOB), H3yYCHHE MOJENel KPUCTAUIMYECKUX pEmETOK anmasa, rpadura, ¢ysuiepeHa,
O3HAaKOMIJICHHE C MPOIIECCOM aICOPOIMU PACTBOPEHHBIX BEUIECTB AKTHBUPOBAHHBIM YIJIEM M YCTPONCTBOM
MPOTHBOTa3a, MoyuYeHne, COOMpaHne, paclo3HaBaHNWE U U3YYEHHE CBOWCTB YITIEKHCIIOTO ra3a, IpoBeIeHHe
KAueCTBEHHBIX peakluuii Ha KapOOHAT M CHJIMKAT-MOHBI W U3YyYE€HHE NPU3HAKOB HX MPOTEKaHUS,
O3HAaKOMJIEHHE C MPOAYKIHMEHW CUIMKATHOM MPOMBILIUIEHHOCTH, PEUIEHHE 3KCIEPHUMEHTANbHbIX 3aJad 10
TeMe «BakHele HeMeTalubl U UX COEAUHEHUS».

Metaibl M UX COeIMHEHUS

OOmast XxapakTepUCTHKa XMMUYECKHX JJIEMEHTOB — METAJJIOB Ha OCHOBAaHMM MX IIOJIOKEHUS B
[Tepuonnueckoii cucreme xummuueckux anemeHToB J[. M. MenneneeBa u crpoeHusi aromoB. CTtpoeHHe
MeTaJlIoB. MeTtandeckas CBs3b U METaJNIM4YecKasi KpUCTAJUIMUECKAsT PEIETKA. DIEKTPOXUMUYECKUN psif
HanpspkeHud metayuioB. dusnueckue M XUMHUYECKHE CBOicTBa MeTamioB. OOmue crocoObl MOy4eHHUs
MeTauioB. [ToHATHE O KOPPO3UHM METAJUIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT KOppo3uu. CrjiaBsl (CTalb,
YYT'yH, JIOpaTIOMUHUMN, OpOH3a) U UX IPUMEHEHHUE B OBITY U IPOMBIIUIEHHOCTH.

lenouynsle Meramibl: nosiokeHue B Ilepumomuueckoit cucreme xumuueckux saemeHToB [, .
MenpeneeBa, CTpOGHHE MX aTOMOB, HaXOXJAEHUE B npupojae. Puznyeckue U XMMHUYECKHUE CBOICTBa (Ha
npuMepe Hatpus U Kanusi). OKCUIbl U TUAPOKCUJIBI HATpUA U Kanus. [IpuMeHeHune 1menouHbIX METaioB U
WX COEUHEHMIA.

[IlenoyHO3eMeENbHBIE METANIBl MarHuil M KalblLMi: mosiokeHue B Ileproguueckoil cucrteme
xuMHuueckux anemeHToB Jl. . MenneneeBa, CTpO€HHE UX aTOMOB, HaX0XJIeHUE B npupojae. dusznueckue u
XMMUYECKHE CBOMCTBA MarHUs M Kaylblus. BakHelne coequHEHUs KalbIHsl (OKCUJA, THIPOKCUA, COJIN).
XKécTkocTb BOJBI U CLIOCOOBI €€ yCTpaHEHUSI.

Amomunuil: nonoxenue B Ilepuonnueckoit cucreme xumudeckux anemeHtoB . M. Menpeneena,
CTpOEHHE aToMa, HaXOXJeHue B npupojie. Gusndeckne u XUMUYECKHUE CBOMCTBA alfOMUHUSA. AMGBOTEpHBIS
CBOMCTBA OKCUJA U TMIPOKCUIA ATFOMUHUS.

Kenezo: monoxenue B Ilepuonnueckoit cucreme xumuyeckux snemeHtoB . M. Menpeneesa,
CTPOEHHME aToMa, Haxo)KJIeHue B mpupoae. Pusnueckue M XUMHUYECKHE CBOWcTBa kene3a. OKcuipl,
ruapokcuabl v conu xenesa (1) u xxenesa (111), ux cocras, cBoiicTBa U MmosydeHue.

Xumuueckuii IKcnepumenm:

O3HaKOMJICHHE ¢ OOpa3llaMH METalIOB W CIUIAaBOB, HMX (U3UUYECKUMH CBOHCTBAMH, H3y4YCHHE
pe3yIbTAaTOB KOPPO3UH METAUIOB (BO3MOXXHO HCITOJIb30BaHHWE BHUICOMATEPUATIOB), OCOOEHHOCTEH
B3aMMOJICHCTBHS OKCHJAa KalbliUig M HATPHUs C BOJOW (BO3MOXKHO HCIIOJIb30BaHHE BHUAEOMATEPUAIIOB),



HCCIIeIOBaHNE CBOMCTB MKECTKOM BOJIBI, MTPOLIECCa TOPEHHUS Kee3a B KUCIopoie (BO3MOKHO UCOIb30BaHUE
BUJICOMATEPHAIIOB), TMPU3HAKOB MPOTEKAHWS KAYECTBEHHBIX pEaKIUid Ha WOHBI: MAarHUs, KaJbIIHs,
amroMuHus, 1uHKa, keneza () m xenesza (lll), meam (Il), HaGmroneHwe M OMHMCAaHHWE TPOLIECCOB
OKpAITMBaHUs IJIAMCHN MOHAMH HATPUs, KAl M KaJIbIUs (BO3MOXHO MCIIOIH30BAHUE BUCOMATEPHAIIOB),
uccienoBaHre amMQpOTEepHBIX CBOMCTB THIPOKCHIA aJIOMUHUS W THAPOKCUAA IIMHKA, pELICHHE
IKCIIEPUMEHTAIBHBIX 33724 10 TeMe «BakHeH e MeTauTbl U UX COSMHECHUS.

XuMHUS U OKPYKAKIIAs cpeaa

BemectBa 1 Marepuansl B IOBCEAHEBHOM JKU3HU 4YeOBeKa. be3omacHoe MCIOIb30BaHUE BEIECTB U
XUMHUYECKUX peakuuii B ObITy. [IepBas moMoILb MPH XUMUYECKUX 03KOTaX U OTPaBICHUSX.

XUMHYECKOE 3arps3HEHHE OKpYKaroIeld cpeapl (IpeneibHas JOMyCcTUMasi KOHIICHTPAIUsl BEIIECTB,
nanee — [1J1K). Posib XuMuu B perieHUH SKOJIOTHIECKUX TIPOOIEM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pa3loB MaTepuayioB (CTEKIIO, CIIJIaBbl METAJIOB, IOJIMMEPHbIE MaTepUaJbl).

Mesicnpeomemmuwie ceazu

Peanuzanusi MexXnpeaMEeTHBIX CBSI3ed MPU M3YUYEHUH XMUMHHM B 9 Kiacce OCYIIECTBIIIETCS 4epes
HCIOJIb30BaHNE KaK OOIIMX eCTCCTBCHHO-HAYYHBIX MOHSATHH, TaK W TOHATUU, SIBISIFOIIMXCS CHCTEMHBIMH
VIS OT/AETBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO ITUKJIA.

OOmmue ecTeCTBEHHO-HAYYHBIC MMOHSATHS: HAYYHBIN (DaKT, TUTIOTE3a, 3aKOH, TCOPHS, aHAIIU3, CHHTE3,
KinaccupuKanusa, NEePUOAUYHOCTb, HAOIIOJIEHUE, SKCIEPUMEHT, MOACTUPOBAHHME, H3MEPEHHE, MOJEIb,
SIBIICHUE, ITAPHUKOBBINA AP (HEKT, TEXHOIOTHSI, MATECPUAIBL.

@duszuka: mMarepus, aToM, SJIEKTPOH, MPOTOH, HEHUTPOH, MOH, HYKIWJ, HU30TOMBI, PAJAHMOAKTUBHOCTD,
MOJIEKYJIa, SJEKTPUICCKHUIA 3apsi]], TPOBOJHHUKH, ITOJIYIIPOBOAHUKH, TUIIIEKTPUKH, (POTORIIEMEHT, BEIECTBO,
Teno, 00bEM, arperaTHoe COCTOSIHHE BEIIECTBA, ra3, pacTBOP, PACTBOPUMOCTh, KpUCTANINYecKas: penérka,
CIUTIaBbI, (PU3WYECKHE BEIMYMHBI, CAMHHIIBI M3MEPEHUS, KOCMUYECKOE IMPOCTPAHCTBO, IUIAHETHI, 3BE3MIBI,
CounHize.

buomorusi:  gorocuHTe3, ABIXaHWe, OWocdepa, IKOCHCTEMa, MHUHEpAIbHBIE  YyAOOpeHWUs,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIIbHbIE BEIIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPaAJIbl, TOPHBIE TOPOAbI, TOJE3HBIE HCKOMIaeMbI€, TOILIHBO,
BOJIHBIE PECYPCHI.

INJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS IMTPOI'PAMMBI 11O XUMHUHN HA YPOBHE
OCHOBHOTI'O OBHIET'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE PE3YyJIbTaThl OCBOEHHUS MPOTrPAMMbI OCHOBHOTO OOIIEro 0oOpa3oBaHMs JOCTHTAIOTCS B
XoZie OOy4eHHs XHMHUU B €IUHCTBE Yy4eOHOW M BOCIUTATEIbHON JESATEIBHOCTH B COOTBETCTBHM C
TPaJULIMOHHBIMU POCCUNCKUMHU COIIMOKYJIBTYPHBIMHU U JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMH, IPUHSITHIMU
B 00lIecTBE MPaBUIaAMU U HOPMaMHU MOBEIEHUS U CIIOCOOCTBYIOT MPOLIEcCaM CaMOIO3HAHUsI, CAMOPa3BUTHS
U COLMAIN3aluu 00yJaronInxcs.

JINYHOCTHBIE pE3yJAbTAThl OTPAXKAIOT TOTOBHOCTh OOYYAIOUIMXCS PYKOBOJACTBOBATHCS CHCTEMOMN
MO3UTUBHBIX [IEHHOCTHBIX OPUEHTALUN U PACUIMPEHUE OMbITA JESATEIbHOCTH Ha €€ OCHOBE, B TOM YHCIIE B
4acTHU:

1) naTPHOTHYECKOTO BOCTIUTAHUSI:

LIEHHOCTHOTO OTHOLIEHHSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAy4YHOMY HACJIEIHNIO,
MOHUMAaHUs 3HAYEHUS XMMHUYECKOW HAyKH B JKM3HM COBPEMEHHOTO OOIIEeCTBa, CHOCOOHOCTH BIAAETh
JOCTOBEPHOH MH(pOpMaIMel O MepeIoBbIX JOCTHKEHHUSIX U OTKPBITUSIX MHUPOBOM U OTEUYECTBEHHON XMMUHU,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 YCTPOICTBE MHpa U 00IECTBA;

2) rpaskKIaHCKOT0 BOCTIMTAHUSI:

MIPE/ICTAaBICHHUS] O COLMAJBHBIX HOPMax M MpaBHJIaX MEXJINYHOCTHBIX OTHOILIEHUH B KOJIJIEKTUBE,
KOMMYHHUKAaTUBHON KOMIIETEHTHOCTU B OOIIECTBEHHO IMOJIE3HOH, y4eOHO-UCCIIEeI0BaTEIbCKON, TBOPUECKOM
U JPYTUX BUAaX JAESTENbHOCTH, FTOTOBHOCTH K pa3HOOOPa3HOW COBMECTHOU JESATEIIbHOCTH MPHU BHITOIHEHUH
yueOHBIX, IIO3HABATEJIBHBIX 33134, BBIMOJIHEHUH XUMHUYECKUX OKCIEPUMEHTOB, CO3JaHUU YYEOHBIX
MPOEKTOB, CTPEMJICHHS K B3aMMOIIOHUMAHHIO U B3aMMOIIOMOIIIM B MPOLIECCE ATOH Yy4eOHOH IeATeNbHOCTH,
TOTOBHOCTH OLICHMBATh CBOE IOBEICHHE M IIOCTYNIKHM CBOMX TOBapHILEH C IO3ULUM HPABCTBEHHBIX H
IIPAaBOBBIX HOPM C YYETOM OCO3HAHMUS MIOCIEACTBUMN ITOCTYIIKOB;



3) HEHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PEHUYECKUE MPEICTABICHUS] O BEIIECTBE M XMMHUYECKOM pEaKIMH, COOTBETCTBYIOLIHUE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABISIONIME OCHOBY I NOHMMAaHMs CYIIHOCTH HAy4YHOH
KapTUHBl MHpa, NPEJCTABICHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHUSI IMPHUPOJBI, B3aHMMOCBSI3SIX
4eJI0BEKa C IPUPOJHOU CPENIOil, O pOJIM XMMHH B ITIO3HAHUM ITUX 3aKOHOMEPHOCTEH;

MO3HABATEIbHbIE MOTHBBI, HANIPABICHHBIC HA MOJYYEHHUE HOBBIX 3HAHUHM MO XMMHUHU, HEOOXOJUMBIE
Uil O0bsACHEHMs HaONIOJaeMbIX IIPOLECCOB U SIBICHHMM, [103HABaTEIbHOM, HWH(MOPMALMOHHON WU
YUTATENILCKOM KYJIbTYphl, B TOM YHCJE HAaBBIKOB CaMOCTOSTEIbHOH paboThl C Y4eOHBIMH TEKCTaMH,
CIPaBOYHOM JINTEPATYPOH, JOCTYITHBIMU TEXHUUECKUMH CPEICTBAMU MH(POPMALIMOHHBIX TEXHOJIOTUH;

MHTEpEC K OOYyYeHHI0 U T[O3HAHHWIO, JIO003HATEIBHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caM0o00pa30BaHMIO, IPOEKTHOW M  HCCIENOBATEIbCKOM  JI€ATENbHOCTH, K OCO3HAaHHOMY BbIOOpY
HaIPaBJIEHHOCTH U YPOBHS O0y4YEHUS B JajbHEHIIEM;

4) ¢opMuUpOBaHHUS KYJIbTYPHI 310POBbSI:

OCO3HaHHE IIEHHOCTH JKU3HM, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY 3[0pPOBBIO, YCTAHOBKM Ha
3JI0pOBbIIl 00pa3 >KM3HU, OCO3HAHUE IOCIEACTBUN M HENPUATHE BPEIHBIX NPUBBIYEK (YNOTpeOICHUS
QJIKOT0JIsl, HAPKOTUKOB, KypeHUs1), HEOOXOAUMOCTH COOJIIOJIEHUS IIPaBUJl OE€30M1aCHOCTH MPU OOpaIeHUH ¢
XMMHUYECKMMH BEIIECTBAMU B OBITY U peallbHON KU3HH;

5) Tpy/10BOT0 BOCIUTAHUS:

UHTEpeC K MPAKTUYECKOMY HM3YYEHHUIO NMpodeccuil U Tpyaa pa3iauyHOro poja, YBaXEHHE K Tpydy U
pe3ysibTaTaM TPYIOBOM JEATENbHOCTH, B TOM 4YMCJIE Ha OCHOBE NPUMEHEHMs NPEAMETHBIX 3HAHUU 11O
XMUMHHU, OCO3HAHHBIA BBIOOp HMHIUBUAYAJIbHOW TpPAaeKTOPUU MPOJODKEHUS 00pa3oBaHMUs € Y4ETOM
JMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, YCIICITHON
poeCCUOHATLHON JESTENbHOCTH U Pa3BUTHsI HEOOXOJUMBIX YMEHHUH, TOTOBHOCTh aJalTUPOBAaThCs B
npodeccHoHaIbHON Cpese;

6) 9K0JIOTHYECKOT0 BOCTIHTAHUSA:

9KOJIOTMUYECKHU 11€1ec000pa3HOe OTHOLICHHE K MPUPOJE KaK MCTOYHUKY JKU3HHU Ha 3emiie, OCHOBE €€
CYIIECTBOBAHMSA, IOHUMAHUE ILIEHHOCTH 310pOoBOro M Oe3omacHoro oOpa3a »HU3HH, OTBETCTBEHHOE
OTHOIIIEHHE K COOCTBEHHOMY (PM3NYECKOMY U IICUXMUYECKOMY 3/10POBbIO, OCO3HAHUE LIEHHOCTU COOMIOACHMUS
IpaBuiI 0€30MaCHOTO MOBEACHMS MTPU paboTe C BELIECTBAMH, a TAK)KE B CUTYalUAX, YTPOXKAIOIIUX 3J0POBHIO
¥ KU3HHU JIFOJIEH;

CIOCOOHOCTH TPHUMEHATh 3HAHUs, IOJIydyaeMble NpU HU3YYEHMHM XUMMH, I pELIeHus 3ajad,
CBA3AHHBIX C OKpPYXKAloIIEed IPUPOJHOM CpENOM, Ul TMOBBILIEHUS YPOBHSA DKOJOTMYECKOM KYJIBTYPBI,
OCO3HaHMA TTI00AILHOTO XapaKTepa SKOJIOTHYECKUX MPOOJIEM U IMyTel MX pelIeHUs! MOCPEACTBOM METO0B
XUMHH, OSKOJOTMYECKOrO  MBILIUICHHUS, YMEHHUS  pPYKOBOJCTBOBaTbCSI MM B  IIO3HABaTENbHOM,
KOMMYHHMKaTUBHOW U COLIMAJIbHON MPAKTHUKE.

METANIPEJMETHBIE PE3YJIbTATHI

B cocraBe mMeTanpeMeTHBIX pe3yabTaTOB BBIIEISIOT 3HAUUMBbIE JUIsl (POPMHUPOBAHUS MUPOBO33PEHHS
oOlIeHay4YHble MOHATHUS (3aKOH, TEOpHs, NMPHUHIMUI, TUIoTe3a, (akT, CUCTEMa, MPOIECC, SKCIEPUMEHT U
JpyTroe.), KOTOpbIe UCIOIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpeIMeTax U MO3BOJSIOT Ha OCHOBE
3HAHUW U3 ATHX NpeaMeToB (OpMHUpPOBaTH MPEACTABIEHUE O IEIOCTHOW HAyyHOM KapTUHE MHpa, U
YHUBEpCaJbHbIE yueOHble JIeWcTBUS (IIO3HABAaTENbHbIE, KOMMYHHMKATHBHBIC, PETYJISTUBHBIE), KOTOpbIE
o0ecnieunBalOT (OPMUPOBAHME TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHHUIO M OCYIIECTBIICHUIO
y4eOHOI1 e TeTbHOCTH.

Ilo3naBaTenbHbIe YHHBepcaJIbHbIE YUeOHbIe NelCTBUS

ba3oBble JlornyecKkue AeicTBHA:

YMEHHSI UCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHHS TP OCBOCHUU 3HAHUI: pAaCKPBIBATH CMBICI
XUMUYECKUX TOHATHH (BBIIEIATH MX XapaKTepHbIE MPHU3HAKH, yCTAaHABIMBATh B3aUMOCBS3b C APYTHMH
MOHATHUSIMH ), UCIIOJIb30BaTh MOHATHUS JUIsl OObSICHEHUS OT/IEIbHBIX (PAKTOB U SBJIEHUH, BEIOUPATh OCHOBAHUS
U KpUTepUH Ui KJIACCU(PHUKAIMM XUMHYECKUX BEIIECTB W XUMHUECKUMX peakUui, yCTaHaBIMBAaTh
MIPUYMHHO-CJIEICTBEHHbIE CBSI3M MEXJIy OOBEKTaMU H3Y4YEHHs, CTPOUTHh JIOTMUECKHUE PpaCCYXACHUS
(MHIYKTUBHBIE, AETYKTUBHBIE, 110 aHAJIOTHH), AEJIaTh BBIBObI U 3aKIIOUCHMUS;

YMEHHME TPUMEHATh B TMpOIEecce IO3HAHUSA TMOHATHS (IPEIMETHBIE U  METallpeIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, HCIIOJIb3YEMbIE B XUMHUH, IPEOOPA30BbIBATh IIMPOKO MPUMEHSAEMBIE B
XMMUU MOJICTIbHBIC TPEICTaBICHUS — XMMUYECKMH 3HAK (CHMMBOJI 3JIEMEHTa), XMMHYecKas (opmyna u



YpaBHEHHE XHMHUYECKOM pEaKIHH — MpH pPElIeHUH Yy4eOHO-TIO3HABATEeNIbHBIX 3a7ad, ¢ Y4ETOM 3THUX
MO/ICJIbHBIX MPEICTABICHUH BBIABIATh U XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKU HU3y4aeMbIX OOBEKTOB
— XUMHUYECKHX BEIIECTB M XMMHMYECKHUX peakiuil, BBIABIATH OOLIME 3aKOHOMEPHOCTH, MNPUYHMHHO-
CJIEICTBEHHBIE CBSI3M U IPOTUBOPEUMS B U3yUAEMBIX IPOLIECCAX U SIBICHUSX.

Ba3oBble uccienoBarejabcKkue NeiicTBUA:

YMEHHE MHCIIOJIb30BaTh IIOCTABICHHBIE BOIPOCHI B KAUECTBE MHCTPYMEHTA IO3HAHUSA, a TAKXKE B
KauyeCcTBE OCHOBBI U1 (POPMHUPOBAHUS TUIIOTE3BI MO MMPOBEPKE MPABIIBHOCTH BBICKAa3bIBAEMBIX CYKICHUI;

npuoOpeTeHue OmbiTa [0 IUIAHUPOBAHWIO, OPraHM3alUMU U TPOBEICHHIO  YYCHHMUYECKUX
HKCIIEPUMEHTOB, YMEHHE HAOII0AATh 32 XOJOM IIPOIIECCa, CAMOCTOSTENIbHO IPOrHO3UPOBATh €0 pe3yibTar,
(bopmynHupoBaTh 0600IIEHHS ¥ BBIBOBI 10 PE3YJIbTaTaM MPOBEIEHHOTO OMBITA, UCCIECTOBAHUSA, COCTABIATD
OTY€T 0 MpoeNaHHO padoTe.

Pabora ¢ undopmanmeii:

yYMEHHE BbIOMpaTh, aHAJIU3UPOBATH U MHTEPIPETUPOBATH MHPOPMAIMIO Pa3IUYHBIX BUJIOB U (hopm
IIPEJICTABICHMS], TIOJYyYaeMyl0 M3 pa3HbIX HCTOYHMKOB (HAy4YHO-IIOMIYJSpHAs JINTEpATypa XHMHUYECKOTO
coJiep>KaHusl, CIIpaBOYHbIe Mocobus, pecypchl MHTepHETa), KpUTHUECKH OLICHUBATh MPOTHBOPEUHMBYIO U
HEJ0CTOBEPHYIO HH(POPMAILIHUIO;

YMEHHE MPUMEHSATh pa3lIW4YHble METOJbl W 3alpochl TpU MOHCKE M OTOOpe HHPOpMAIUH H
COOTBETCTBYIOIINX [JaHHBIX, HEOOXOIMMBIX JJIsI BBIIOJHEHHS YYEOHBIX M II03HABATEIbHBIX 3a/ad
onpeAenéHHOro  TUMa, NpUOOpeTeHHue ombiTa B  00JacTM  HUCHOJIB30BaHUS  HHQPOPMAIIOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUM, OBJIaJIEHUE KYJIbTYpOil aKTUBHOTO UCIIOJIb30BAaHUS PA3IUYHBIX TOUCKOBBIX
CHUCTEM, CaMOCTOSITEbHO BBIOMpATh ONTUMaJbHYI0 (QopMy MpeAcTaBieHUuss uHGOpMalUd U
WLTIOCTPUPOBATH pelIacMble 33a4l HECTOKHBIMHI CXEMaMH, AUarpaMMaMi, APYyruMu (popMamu Tpaguku u
X KOMOWHAIUSIMU;

YMEHHME UCNOJIb30BaTh U aHAJIM3UPOBATH B IPOLECCE YYEOHON M HUCCIEN0BATEIbCKON J1€ATEIbHOCTH
MH(OPMALIMIO O BIMSHUM [POMBIIIICHHOCTH, CEIBCKOrO XO3sIiCTBa M TPaHCIOPTa HA COCTOSIHHE
OKpY>Karollel MPUPOJHON CPEBI.

KoMMyHuKaTHBHBIEC YyHUBEPCAJIbHbIEC YUeOHbIE 1eCTBHSA:

YMEHHMS 33/1aBaTh BOIPOCH! (B X0/€ Auaiora u (WiM) AUCKYCCUU) IO CYIIECTBY OOCYKIaeMON TEMBI,
(GbopMyIMpOBaTH CBOU MPEAJIOKEHHUSI OTHOCUTEIBHO BBITIOJIHEHUS MPEATIOKEHHOM 3a/1auu;

YMEHHSI TPEJCTaBISTh IOJYyYEHHBbIE pPE3yJbTaThl IO3HABATEJIBbHOM NEATEIbHOCTH B YCTHBIX U
IIMCBMEHHBIX TEKCTaxX; JAejNaTh IPE3CHTALMI0 pPE3yJIbTaTOB BBINOJHEHHS XUMHUYECKOTO JKCIEPUMEHTa
(J1abopaTOpHOTO OIBITA, JIAOOPATOPHOM PAOOTHI IO UCCIEIOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MPOEKTA);

yMEHHUS Y4eOHOro COTPYAHHMYECTBA CO CBEPCTHMKAMH B COBMECTHOH IO3HaBaTelIbHOM U
HCCIIEIOBATENbCKOM JIEATENIbHOCTH NpPHU PELICHUH BO3HUKAIOIIMX MpoOJieM Ha OCHOBE yuéTa OOLIuX
MHTEPECOB U COTIacOBaHMs MO3ULMIA (00CYXIeHHS, 0OOMEH MHEHHUSIMU, «MO3TOBBIE IITYPMBbI», KOOPAUHALHS
COBMECTHBIX JICHCTBHI, onpeiesieHne KpUTEPUEB IO OIIEHKE Ka4eCTBA BBIIIOJHEHHOW pabOThl U APYTHE).

PeryasitTuBHbIe yHHBepCaJbHbIC y4eOHbIC 1eHCTBHSA:

YMEHHE CaMOCTOSITEIbHO  OINpEAENsATh LENu JIeATeNbHOCTH, IUJIaHUpPOBaTh, OCYIIECTBIIATH,
KOHTPOJIMPOBAaTh M NpU HEOOXOJMMOCTH KOPPEKTHPOBAaTh CBOIO JESATEIbHOCTb, BBIOMpaTh HauOolee
s exTuBHBIC CITOCOOBI pPEeIIeHUsT Yy4eOHBIX W TMO3HABATENIbHBIX 33J]1ad, CAMOCTOSTEIHHO COCTABJISTH WIIH
KOPPEKTUPOBaTh MPEIIOKEHHBIA aIrOPUTM ACHCTBUM IPHU BBINOJIHEHMH 3aJaHUl C Y4ETOM IOJIY4YEHHUS
HOBBIX 3HaHHUM 00 M3yyaeMbIX 00BbEKTaX — BEIIECTBAX M PEAKIUSIX, OLIEHUBATh COOTBETCTBHE MOJyUYEHHOTO
pe3ysipTaTa 3asBICHHOM LM, YMEHHE HCIOJIb30BaTh M aHAJIM3UPOBAaTh KOHTEKCTHI, NPEAJAracMble B
YCJIOBUH 3aJJaHHI.

NPEJMETHBIE PE3YJIbTATHI

B cocraBe mpeaMeTHBIX pe3yibTaTOB MO OCBOEHHUIO 00S3aTENBHOTO COAEpPXaHHs, YCTAaHOBIEHHOTO
JTaHHOM (enepanbHOil pabodel MporpaMMol, BBIIENSIOT: OCBOCHHbIE OOyYaroIIMMUCS Hay4Hble 3HaHUA,
YMEHHS ¥ CHOCOObI JeHCcTBHi, ciennduueckue Ui NpeaMeTHON 00JacTu «XUMUS», BUABI ACSITEIbHOCTH
[0 TIOJIyYEHHIO HOBOTO 3HAHMS, €ro WHTEpHpeTaluy, NpeoOpa3oBaHUIO U NPUMEHEHUIO B pa3IMYHBIX
y4eOHBIX U HOBBIX CUTYaLlUsX.

K koHiy oOy4yenus B 8 Kjacce mpeaMeTHBIC pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpa)aTb
c(OPMHUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHUI:

® PaCKpbIBaTh CMBICII OCHOBHBIX XHMHYECKUX MOHSITHHM: aTOM, MOJEKYJa, XUMHUYECKHM 3JIEMEHT,

IIPOCTOE BELIECTBO, CJIOKHOE BEILIECTBO, CMECh (OIHOPOAHAS M HEOAHOPOJHAs), BAJIEHTHOCTD,



OTHOCHTEJIbHAsA aTOMHAsi U MOJIEKYJISIPHAsI Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBasi JOJs XUMHUYECKOTO 3JIEMEHTa B COCIMHEHUH, MOJIPHBIA 00BEM, OKCHI, KHCJIOTa,
OCHOBAaHHME, COJIb, JJIEKTPOOTPHULATEIBHOCTh, CTENEHb OKHUCICHMS, XUMHUYECKas peaklus,
KJaccu(UKanusl peakuuil: peakuy COCTUHEHUS, PEaKIHH Pa3OoKEHUs, PEaKIHHU 3aMelleHus,
peakuuu oOMeHa, 9K30- U SHIAOTEPMHUECKHUE PEaKlUu, TEIIOBOU 3PQeKT peakiuu, sApo aroma,
AJIEKTPOHHBIN CIION aroma, aTOMHas opOWTaib, pajAuyCc aroMa, XMMUYECKas CBs3b, NOJSpHas U
HEMOJISIpHAsT KOBAJEHTHAsl CBSI3b, UOHHAs CBS3b, MOH, KATHOH, aHWOH, PAcTBOp, MaccoBas J10JIs
BelllecTBa (MIPOLICHTHAs! KOHILIEHTPAIUs1) B PaCTBOPE;

® MJUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XUMHYECKHMX IOHATHM M NPUMEHSATh ITH MOHATUS IIPU
ONMCAaHUU BEUIECTB U UX MPEBPALICHUN;

® [ICTI0JIb30BAaTh XUMHUYECKYIO CHMBOJHUKY JJIsi COCTaBlieHHs (OpMyJ BEIIECTB M ypaBHEHUI
XMMHYECKUX PEAKIIUI;

® OIIpENIENATh BAJCHTHOCTH AaTOMOB OJJIEMEHTOB B OWHAPHBIX COCAMHEHUSX, CTEIEHb OKHCICHHS
3JIEMEHTOB B OMHAPHBIX COCIMHEHUSX, MPUHAIJICKHOCTh BEIIECTB K ONPEAeNEHHOMY KIACCy
coeMHeHUH 1o GopMynam, BUJ XUMHUYECKOW CBSI3U (KOBAJICHTHAsl U MOHHAs) B HEOPTaHUYECKHUX
COCJIMHEHMUSIX;

e packpbiBaTh cMmbici Ilepuonnueckoro 3akona [[. M. MenneneeBa: 1eMOHCTpUPOBAaTh IMOHWMAHUE
MEPUOIUYECKON 3aBHCHUMOCTH CBOMCTB XUMHUYECKHUX JJEMEHTOB OT UX IIOJIOKEHUS B
[lepuoauueckoii cucreMe, 3aKOHOB COXPAHEHHUSI MAacChl BELLIECTB, TOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YY€HHMs], 3aKOHAa ABOTapo;

® ONHMCHIBATh U XapaKkTepu3oBaTh TabiuuyHyto ¢opmy Illepuoanyeckoil CUCTEMBl XHUMHUYECKHUX
AJIEMEHTOB: pa3MuaTh NOHATUS «rJaBHas noarpynna (A-rpynmna)» u «nobounas noarpynna (b-
rpymma)», Majble U OOJIbIINE MEPUOJIbI, COOTHOCUTh 0003HAYEHHS, KOTOPbIE UMEIOTCSI B TaOIHIIE
«Ilepuoanyeckas cucrema xumuueckux diemMeHToB [[. WM. MengeneeBa» ¢ 4YUCIOBBIMU
XapaKTePUCTHKAMU CTPOCHMSI aTOMOB XHMHYECKHX 3JIEMEHTOB (COCTaB W 3apsan sapa, olruiee
YHCJIO 3JIEKTPOHOB U PACHPEEIIEHUE UX 10 3JIEKTPOHHBIM CIIOSIM);

e KJIacCU(UIMPOBATh XMMHUECKHUE IJIEMEHThI, HEOPraHUYECKUE BEIIECTBA, XMMHUECKHUE peakiuu (1o
YHCITY M COCTAaBY YYaCTBYIOIIUX B PEAKIIUHU BEIIECTB, IO TEIIIOBOMY dPEKTY);

® XapaKTepu3oBaTh (OMMCHIBaTh) OOIIME XUMHUYECKHE CBOWCTBA BEIIECTB pAa3IMYHBIX KJIACCOB,
MOATBEP:K/1asi ONMMCAHNUE MPUMEpPaMH MOJIEKYJISIPHBIX YPaBHEHUH COOTBETCTBYIOIIMX XMMHUYECKUX
peaKLuii;

® [[POTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCMMOCTH OT MX KAa4€CTBEHHOI'O COCTaBa, BO3MOXXHOCTH
MPOTEKAaHNS XUMHUYECKUX MPEBPAIIECHUN B PA3INYHBIX YCIOBHUSAX;

® BHIYHCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MacCOBYIO JIOJIIO
XMMHUYECKOr0 3JIeMEHTa Mo (GopMyle COEIUHEHHs, MAacCOBYIO JOJI0 BeELIecTBa B PacTBOpE,
MIPOBOAUTH PAcU€ThI [0 YPaBHEHHIO XUMUYECKOM peaKkuy;

® [[PUMEHSITh OCHOBHBIE ONEPALUU MBICIUTENIBHON NEATENIbHOCTH — aHallu3 UM CHHTE3, CpPaBHEHHUE,
00o011eHue, cucTeMaTH3alnio, KIacCU(pUKaINIO, BBISIBICHUE PUYUHHO--CIEICTBEHHBIX CBSI3eH —
JUIS U3y4eHUS CBOMCTB BEUIECTB M XHUMHUYECKHX peaKlil, €CTeCTBEHHO-HAy4YHbIE METOJIbI
MO3HaHUs — HAOJI0IeHUE, U3MEPEHNE, MOJICITMPOBAHUE, SKCIIEPUMEHT (peasIbHbI U MBICIICHHBIH);

e CJIeJIOBAaTh NpPaBUJIaM IOJIb30BAHUS XUMHUYECKOW IMOCYA0i M J1abopaTopHbIM 00OpyIOBaHHMEM, a
TaKXKe MpaBUjiaM OOpAaIleHusl C BEIIECTBAMHU B COOTBETCTBHM C MHCTPYKIHMSIMHU IO BBITOJHEHUIO
1a00paTOPHBIX XMMHUYECKHX OMNBITOB MO TMOJYYEHHIO M COOMpaHHI0 Tra3000pa3HbIX BEIIECTB
(BomOopoma M KHCIOpOAA), INPUTOTOBIEHUIO PAaCTBOPOB C ONPENECIEHHONM MaccoBOM Hoieil
pacTBOPEHHOTO BELIECTBA, IJIAHUPOBAaTh M MPOBOJUTh XHMHUYECKHE OSKCIEPUMEHTHI IO
pacro3HaBaHMIO pacTBOPOB IIEJIOYEH M KUCJIOT C TIIOMOLIBIO HMHAMKATOpPOB  (JIAKMYC,
¢beHondranent, METUIOPAHXK U APYTHE).

K xoniy oOydenust B 9 kJjacce mpeaMeTHBIE pe3yJbTaThl Ha 0a30BOM YPOBHE JIODKHBI OTPaKaTh

c(OPMHUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHUI:

® PacKpbIBaTh CMbICII OCHOBHBIX XUMHUYECKUX MOHITUN: XUMUUECKUN 3JIEMEHT, aTOM, MOJIEKYJIa, UOH,
KAaTHOH, aHUOH, IPOCTOE BEILIECTBO, CJI0KHOE BELIECTBO, BAJIEGHTHOCTb, 3JIEKTPOOTPULIATEIILHOCTD,
CTETEeHb OKHCIICHUS, XMMHUECKas peakllns, XUMUUecKasl CBs3b, TEIIOBOU 3D (PeKT peakiuu, MoJb,
MOJISIPHBI 00BEM, pacTBOp, SJICKTPOIUTHI, HEIJICKTPOIUTHI, DIEKTPOJIUTHUECKAS JAUCCOLUAIIMS,



peakIy MOHHOTO OOMEHa, KaTaliu3aTop, XUMHYECKOE paBHOBECHE, 0OpaTHUMbIe M HEOOpaTUMBbIC
peaKIy, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUU, OKHCIUTENh, BOCCTAHOBUTENb, OKUCIICHUE
U BOCCTaHOBJIEHUE, aJlJIOTPOINHUs, aM(OTEpPHOCTb, XHMMHUYECKasi CBA3b (KOBaJCHTHas, WOHHas,
MEeTaJUIMuecKas), KpHUCTAUIMYECKass pemiéTka, KOppo3Usi METaioB, CIUIaBbl, CKOpPOCTh
XMMHYECKOHM peakiuu, mpeaeinbHo gonyctumas konuentpamus [1/IK BemecTsa;

® WJUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XUMHYECKHX IMOHSATHM M MPUMEHSATh ATH MOHATUS TPH
OMMCAHUU BEUIECTB U UX MMPEBPAIICHU;

® ICTIOJIF30BaTh XUMHUYECKYI0 CHMBOJHUKY JUJIsi COCTaBIICHHUS (OpMyT BEIIECTB M ypaBHEHUN
XUMHYECKHUX PEaKIIHii;

® ONPENENATh BaJCHTHOCTh M CTENEHb OKHUCICHUS XUMUYECKHUX OJJIEMEHTOB B COCAMHEHUSIX
pPa3IMYHOTO COCTaBa, MPUHAMJICKHOCTh BEIIECTB K OMPEACNEHHOMY KJIacCy COEIUHEHUU 110
dbopMynaM, BUJ XUMHUYECKON CBA3HM (KOBAJICHTHAs, HOHHAs, METAJJINYECKas)) B HEOPraHUYEeCKUX
COCIMHEHUAX, 3aps] MOHA MO XUMHUYECKOW (opmyre, xapakTep Cpelbl B BOJHBIX pacTBOpax
HEOPraHUYECKUX COSAUHEHUM, THUI KPUCTAIUTNYECKON PEeIETKU KOHKPETHOT'O BEIIECTBA,

epackpbiBaTh cmbica [lepuonmyeckoro 3akona JI. WM. MengeneeBa u J1€MOHCTPUPOBATH €ro
MOHMMAaHMUE: ONHUCHIBATh W XapakTepu3oBaTh TabnauuHyro ¢opmy Ilepuoanueckoit cucTeMbl
XUMHYECKHUX JJICMCHTOB. pPa3lindyaTh NMOHATHS «TJIABHAS TOATpymma (A-Tpymma)y H «Io0oIHas
noarpynna (b-rpymma)», maneie u OonblIMe MEPHOJbl, COOTHOCHTh OOO3HAYEHHUS, KOTOpHIE
HMEIOTCS. B TIEPUOJAMYECKONW TaOIMIE, C YHUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHUS AaTOMOB
XUMHUYECKHX AJIEMEHTOB (COCTaB U 3apsij sApa, O0IIee YUCIIO AIEKTPOHOB U pacipeeieHue Ux 1o
3JIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUHU CBONCTB 3JIEMEHTOB U UX
COCIMHECHHH B MpeJiesaXx MaJbIX MEPUOI0B U INIABHBIX MOATPYIII ¢ YIETOM CTPOCHHS MX aTOMOB;

® KJIACCU(UIIUPOBATH XMMHYECKHUE AJIEMEHTHI, HCOPTaHUYECKHE BEIISCTBA, XUMUYCCKUE PEAKITHH (IT0
YHUCIy W COCTaBYy y4YacCTBYIOIIMX B PEAKIMU BEHICCTB, MO TEIIOBOMY 3((EKTy, Mo M3MEHEHHUIO
CTETeHEW OKUCIICHUS XUMHUECKUX DJIEMEHTOB);

® XapaKTepu30BaTh (OMUCHIBaTh) 0OIME M cHenu(UUecKrue XUMHYECKHE CBONCTBA MPOCTBIX U
CJIOXKHBIX BEIECTB, MOATBEPKIas OMUCAHWE MPUMEPAMH MOJEKYJISPHBIX U MOHHBIX ypaBHEHUM
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUi;

® COCTaBJISITh YPaBHEHHUSI DJIEKTPOIUTHUYECKON AMCCOLMALMM KUCIOT, IIENOYEd W COJIeH, MOJIHbIE U
COKpallI€HHbIC YPAaBHEHHS pPEaKI[Mii MOHHOTO OOMEHa, ypaBHEHHS PEaKIUM, MOJITBEPKIAOIINX
CYILIECTBOBAHUE T'€HETUYECKON CBSI3U MEXIY BEILIECTBAMM PA3JIMUHBIX KJI1ACCOB;

® DaCKpbIBaTh CYIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLUUNA IMOCPEICTBOM COCTaBICHUS
3JIEKTPOHHOTO OajaHca dTHX PEaKIvii;

® IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHS, BO3MOXKHOCTH TMPOTEKAHUS
XUMHUYECKHUX MPEBPAIICHUN B Pa3IMUHBIX YCIOBUSIX;

® BEIYHCTISITh OTHOCHTENBHYIO MOJIEKYJSIPHYIO U MOJSPHYIO MAacChl BEIIECTB, MAaCCOBYIO JIOJIO
XUMHUYECKOTO dJeMeHTa 1o ¢GopMysie COSAMHEHHUS, MAaCCOBYIO JOJIF0 BEIIECTBA B PacTBOPE,
MIPOBOAUTH PACUETHI MO YPABHEHHIO XUMUYECKON PEaKIuy;

e cOOMIOaTh TMpaBWIa TOJIB30BAaHUS XUMHUYECKOW TOCYAOH H 1a00paTOpHBIM 00OpYIOBaHHEM, a
Tak)Ke TMpaBHUiia OOpAIEHUS] C BEIIECTBAMU B COOTBETCTBHH C MHCTPYKIHSMH IO BBIOJHEHHIO
a0OpaTOPHBIX XUMHUYECKHUX OIBITOB IO TOJMYYEHUI0O M COOHMPAHUI0 Ta3000pa3HbIX BEIIECTB
(aMmMmaka M yrieKucioro rasa);

® IPOBO/INTH PEAKIINH, MOATBEPKIAIOIINE KAaUECTBEHHBIN COCTAaB Pa3aUYHbIX BEIIECTB: PaclO3HABATh
OTBITHBIM TMYTEM XJOpPUA-, OpOMHUI-, HOIUI-, KapOoHar-, ¢ocdar-, cuIHMKaT-, Cyabdar-,
THIPOKCHU/I-UOHBI, KATHOHBI aMMOHHS U MOHBI U3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPTaHUYECKUX BEIIECTB;

® IPUMEHSTh OCHOBHBIE OIEpAIlid MBICIIUTEIILHON JACSITEIPHOCTH — aHAIW3 M CHHTE3, CpaBHEHHE,
00001IIeHNe, CHCTeMAaTU3allu0, BBISBICHUE MPUUYUHHO-CICICTBEHHBIX CBSI3€H — I HM3YUYCHHS
CBOWCTB BEIIECTB W XHUMHYECKHUX pEaKIMil, €CTeCTBEHHO-HAy4YHbIC€ METOABl TO3HAHUS —
HaOIt0IeHNe, M3MEPEHUE, MOJICIIUPOBAHKE, YKCIIEPUMEHT (peaibHBI U MBICIICHHBIN ).



TEMATHYECKOE INTAHUPOBAHHUE 8 KJIACC

KoaunuecTBO 4acoB

IIpakr
Kourtpousb DJIeKTpoHHbIe (LM (poBbIE)
Ne ni/n HaumeHoBaHue pa3/iejioB M TEM MPOTrPaAMMBbI Beero Hire Zmecml 06pasoBaTeIbHbIE pecypehl
padoThI paGoThi
Pa3nea 1. IllepBoHayaibHble XHMHYECKHE MOHATHS
11 Xumust — BakKHas1 00JIaCTh €CTECTBO3HAHUS U MTPAKTUIECKON 5 2 bubnnorexa [JOK
' NESITENIbHOCTH YEJIOBEKA https://m.edsoo.ru/7f41837c
bubmuorexa [JOK
1.2 BemecTBa 1 XUMHYECKUE PEAKITUN 15 1 hitps://m.edsoo.ru/7f41837¢
Wroro mo pasneny 20
Pazjen 2. BaxkHeiilme npeacTaBuTe/ M HEOPraHMYEeCKUX BellleCTB
bu6mmoreka [IOK
2.1 Boznyx. Kucnopoz. [Tonsitue 06 okcugax 6 https://m.edsoo.ru/7f41837¢
bu6mmorexa [IOK
2.2 Bonopon.IlonsiTie o kucnoTax u comsx 8 1 https://m.eds00.ru/7f41837¢
bu6mmoreka [JOK
2.3 Bopna. PactBopsl. [TonsiTHe 00 OCHOBaHUAX 5 1 1 hitps://m.edsoo.ru/7f41837¢
. bubnuotexa [JOK
2.4 OcCHOBHBIE KJ1acChl HEOPraHUYECKUX COEIMHEHUN 11 1 1 https://m.edsoo.ru/7f41837¢
Hroro no pasneny 30

Paznen 3. llepnonnyeckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3;1eMeHToB /[. . MenaeneeBa. CTpoeHne aToMOB. XUMHYeECKas
cBsi3b. OKHCIUTENbHO-BOCCTAHOBHUTE/IbHbIE PEAKIIUN

31 ITepnonnueckuit 3akoH u Ilepuonnueckas cucteMa XMMUYECKUX 7 bubnuorexa [IOK
' anemenToB J[. . Mennene-eBa. CTpoeHue aroma https://m.edso0.ru/7f41837c
bu6mmorexa [IOK
3.2 Xumunyeckas cBsi3b. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIII 8 1 https://m.eds00.ru/7f41837¢
bubmuorexa [JOK
Hroro mo pasery 15 https://m.edsoo.ru/7f41837¢c
PezepBHOE Bpemst 3 bubmmorexa [TOK
p p https://m.edso0.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 5
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9 KVIACC

KosmuecTBo yacos
Nen/m HamMeHoBaHMe pa3/iesioB U TeM NPOrPaMMBbI Beero KoHTpoabn Eii'::l Oggpe:;l:::;i;fﬂ(sz(ggg;;zg
ble padoThI
padoThI
Pa3zneu 1. BeniecTBO U XUMHYECKHE PeaKIIUU
11 [ToBTOpEeHME U YriTyOJICHHE 3HAHUH OCHOBHBIX Pa3/ciioB 5 1 bubmuorexa [JOK
Kypca 8 kiacca https://m.edso0.ru/7f41a636
1.2 OcHOBHBIE 32aKOHOMEPHOCTH XUMHUYECKUX PEaKIIUH 4 BH6H_HOTeKa LIOK
https://m.edso0.ru/7f41a636
13 DReKTpoIUTHYECKas AUccoruanus. XUMUYECKUE PEaKIH B 8 1 1 bubnnoreka [JOK
pacTBopax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHHS
21 OO1m1ast xapakTepUCTHKA XUMUUYECKHX 371eMeHTOB VIIA- 4 1 bubnuoreka [IOK
rpymibl. ["ajgoreHst https://m.edso0.ru/7f41a636
29 OO6m1ast XxapakTeprucTUKa XUMUUIECKHUX d1emMeHToB VIA- 6 bubnuoteka [JOK
rpynmbl. Cepa 1 e€ coeTMHEHHSI https://m.edsoo.ru/7f41a636
23 OO1m1ast XxapaKTepUCTHKA XUMUUYECKUX AJIEMEHTOB V A- 7 1 bubnuoreka [IOK
rpymibl. A30T, Pocdop U UX COCAMHEHHUS https://m.edso0.ru/7f41a636
24 OO6m1ast XxapakTeprucTUKa XUMUIECKHUX d1eMeHToB |V A- 3 1 2 bubnuotexa [JOK
rpynnbl. YTIepoa U KpEMHHUH M UX COSTUHEHUS https://m.edsoo.ru/7f41a636
Hroro no pasneny 25
Paszpnen 3. Metauuibl U MX COEAMHEHHS
. bubmuotexa [JOK
3.1 Obume cBolcTBa METAILIOB 4 https://m.edsgj.ru/7f41a636
3.2 BaxkHel1e MeTaisl ¥ UX COSTUHEHUS 16 1 2 ﬁggi?/ﬁ:igﬁ{fﬂ 112636
Wroro no paznery 20
Paznea 4. Xumus U OKpysKamomias cpeia
4.1 BemecTsa u maTepuaisl B )KU3HU YEJIOBEKA 3 bubmorexa OK
https://m.edso0.ru/7f41a636
Hroro no pazneny 3
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PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

bubmuoreka [JOK
https://m.edso0.ru/7f41a636

INOYPOYHOE IINTAHUPOBAHUE

8 KUIACC
KosmuecTBo yacos
KonTp
Ne Tema ypoxa OJILHBI Mpakru  JJeKTpoHHbIe HMPOBLIE
n/n Bcero e yeckue o0pa3oBaTe/ibHbIE PeCypChl
pador padoThI
bl
1 IIpenmer xumuun. Posb XuMuu B xKu3HU YyesnoBeka. Tena u 1 bubnunoreka LIOK
BEIIECTBA https://m.edsoo.ru/ff0d210c
2 [TonsiTHE O METOAAX TTO3HAHUS B XUMHUHU 1 bubmorexa [OK
https://m.edsoo.ru/ff0d227e
3 [IpakTuueckas padbora Ne 1 «IIpaBusia paboTsl B 1abopaTOpUu U 1 bubmmnoreka HOK
npuéMbl 00panieHus ¢ 1JabopaToOpHBIM 000PYJOBAHHEM) https://m.edsoo.ru/ff0d23dc
4 YucTteie BemecTBa u cMecu. CriocoObl pa3ieNieHus CMecei 1 BH6H_HOTeKa LOK
https://m.edsoo.ru/ff0d26ca
5 [Tpaktuyeckas pabora Ne 2 «Pa3nenenue cMmeceil (Ha npumepe 1 bubmuoreka [IOK
OYKCTKH TIOBAPCHHOW COJIN )» https://m.edsoo.ru/ff0d28c8
bu6muoreka [JOK
6 ATOMBI 1 MOTEKYTbI . https://m.edsgn.ru/ff0d2a6c
7 XUMUYECKUE dTIEMEHTHI. 3HAKH (CUMBOJIIBI) XUMHUECKUX 1 bubmmnoreka [JOK
9JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTsie 1 clnoKHBIE BELIECTBA 1 bubmorexa LJOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 BH6H_HOTeKa HOK
https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSHCTBA COCTaBa BEIIECTB. XUMHUECKas popmyIia. bu6muotexa [JOK
10 BaJieHTHOCTh aTOMOB XMMHYECKHX 3JICMEHTOB . https://m.edsoo.ru/ff0d2eae
11 OtHocuTenbHasg aToMHasi Macca. OTHOCUTENbHAS MOJIEKYJIsIpHAs 1 bubnuoreka [JOK
macca https://m.edsoo.ru/ff0d323c
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bubnunoreka LIOK

12 MaccoBast 105151 XUMHUYECKOT'0 3JIEMEHTA B COEIMHEHUHU hitps:/m.eds00.ru/ff0d350c
13 Konnuecto BemecrBa. Mons. MossipHas Mmacca ﬁggg:?/(;rféeﬁs(i.orﬁ/ffo 45230

14 dusnueckue U XMMUYECKHE SBJICHUA. XUMUYECKas peakLus bubmmorexa LIOK
https://m.edsoo.ru/ff0d37fa

15 [Ipu3Haky u ycinoBus NPOTEKAHU XUMUYECKUX PEAKLUN BH6H_HOTCKa HOK
https://m.edsoo.ru/ff0d3al6

16 3aKOH COXpaHEHUs1 MacChl BEIeCTB. XUMUYECKUE YPaBHEHUS BH6H_HOTeKa LIOK
https://m.edsoo.ru/ff0d3b88

17 Berauciienust Komm4ecTBa, MacChl BEIECTBA IO yPaBHEHHUAM Bu6mmoreka [JOK
XUMHYECKMX PeaKIuii https://m.edsoo.ru/ff0d5708

18 Knaccudukanuss XaMUUeCKUX peakiuii (COeTMHCHHMS, bu6nunorexa LIOK
pasioKeHuUs1, 3aMeIleH s, 00OMeHa) https://m.edsoo.ru/ff0d3f34

19 M. B. JlomoHOCOB — yuéHblil-3HIMKIONEAUCT. O0001IEHNE U Bbu6moreka [IOK
CHCTEMATHU3aLMA 3HAHUI https://m.edsoo.ru/ff0d40c4

20 KonTposasHas pabora Nel no teme «BelecTBa 1 XuMuueckue bubmmnoreka HOK
peaKIum» https://m.edsoo.ru/ff0d4290

21 Bo3nyx — cmecs razos. Cocras Bo3nyxa. Knuciaopox — 3ieMeHT bubmuoreka [IOK
U npoctoe BelecTBo. O30H https://m.edsoo.ru/ff0d448e

29 duznyeckue 1 XMMUYECKHE CBOMCTBA KUCIOpoAa (peakuu bubmmnoreka HOK
oKuciieHus, Topenue). [lonsTre 06 okcuaax https://m.edsoo.ru/ff0d4614

23 Crioco0b! nostyueHus KUCIopoa B 1a0opaTopun U bubmuoreka [IOK
poMBIIUIeHHOCTH. [IpuMeHeHre Kucmopoa https://m.edsoo.ru/ff0d497a

| s onorl g e Buorera LOK
’ https://m.edsoo.ru/ff0d4790

peaKIusIx

o5 TomnuBo (HedTh, yroib U MeTaH). 3arpsi3HEHHE BO3/1yXa, bubmuoreka [IOK
CIIOCOOBI €ro MPe0TBPAIICHHS https://m.edsoo.ru/ff0d4c4a

[TpaxTrueckas padora Ne 3 o teme «llonyuenue u cobupanue bubmuoreka [JOK
26 KUCIIOPOJIa, M3y4YEHHE €r0 CBOWCTBY https://m.edsoo.ru/ff0d4ae2

27 Bonxopon — anemeHT u nnpoctoe BewmecTso. Haxoxnenue B bubmuotexa [JOK
PUPOJIE https://m.edsoo.ru/ff0d4dd0

28 dusnueckue 1 XUMHYECKHE CBOMCTBA Bogopoaa. [IpuMenenue but6mmorekxa [IOK
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BOJIOPOAA https://m.edsoo.ru/ff0d4dd0

29 [ToHsiTHEe 0 KUCIOTaX U COJSAX bubmmorexa [IOK
https://m.edsoo.ru/ff0d50d2

30 Crioco0slI MosTydeHus BOAOPOa B 1TaOOpaTopuu BH6H_HOTeKa LIOK
https://m.edsoo.ru/ff0d4dd0

31 ITpaktrueckas padota Ne 4 o reme «llomyduenue u cobupanue bubmuorexa [IOK
BOJIOPO/Ia, U3YUYCHHUE €r0 CBOUCTBY https://m.edsoo.ru/ff0d4f42
32 MoutsipHbIii 00BEM Ta30B. 3aKOH ABOTaIPO ﬁgggﬁ;:é;iiﬂﬁlﬁo d542e

33 Brruncienus o0b€Ma, KOJIHYECTBA BEIECTBA ra3a 1o €ro bu6nmorexa LIOK
U3BECTHOMY KOJIMUECTBY BELISCTBA WIIM 00BEMY https://m.edsoo.ru/ff0d55a0

34 Boruncnenus 00bEMOB ra3oB 0 YPaBHEHUIO PEAKIIUU Ha OCHOBE Bu6moteka [JOK
3aKOHa 00BbEMHBIX OTHOIIICHHI Ta30B https://m.edsoo.ru/ff0d5708

35 Pu3nyecKue 1 XUMHUYECKHE CBOMCTBA BOJIbI bubmorexa HOK
https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHui. [ToHsTHE 00 MHIMKAaTOpax Egg;?ﬁ?;ii?ﬁlﬁo 45962

37 Bona kak pactBopurens. HachlllieHHbIE 1 HEHACBIILICHHBIE bubmmnoreka HOK
pacTBOpbl. MaccoBast 107151 BELIECTBA B paCTBOPE https://m.edsoo.ru/ff0d5b40

38 [Tpaktuyeckas padora Ne 5 o Teme «IIpuroroBnenue pacTBOpoB bubmuoteka [IOK
C ompeeNIEHHO MacCOBOH J10J1el paCTBOPEHHOTO BEIIIECTBAY https://m.edsoo.ru/ff0d5eba
39 Konrtponsnas padora Ne2 o teme «Kucnopon. Bogopoa. Boga» ﬁgggﬁ;?;igﬁﬁlﬁo 46342

40 Okcuapl: cocTaB, KiIaccudUKaIys, HOMEHKIIATypa bubmorexa [IOK
’ ’ https://m.edsoo.ru/ff0d664e

a1 [lonydyeHnne n XUMHUYECKHE CBOWCTBA KUCIOTHBIX, OCHOBHBIX U bubmuoreka [IOK
amM(OTEepHBIX OKCHJIOB https://m.edsoo.ru/ff0d664e

42 OcHoBaHusI: cOCTaB, KiaccuduKaIus, HOMCHKIATypa BH6H_HOTeKa IOK
https://m.edsoo.ru/ff0d67ca

43 [TonyuyeHue n XMMHUYECKHE CBOMCTBA OCHOBAaHUM bubmmorexa [IOK
https://m.edsoo.ru/ff0d67ca

44 Kucnotsl: cocras, knaccudukanus, HOMEHKIATypa bubmorexa [IOK
’ ’ https://m.edsoo.ru/ff0dfee2

45 [TomyyeHue U XUMHYECKHUE CBOMCTBA KUCIOT bubnmnoreka [JOK
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Conu (cpenHue): HOMEHKIIATypa, CIOCOObI IIOJTy4YeHus,

bubnunoreka LIOK

46 XUMHUYECKHE CBOMCTBA https://m.edsoo0.ru/00ad9474
ITpakTraeckas Ta Ne 6. Pemenue skcnepuMeHTAILHBIX
a7 3a12[2211q o eTCeh?e Eg?:(l){o?sgmg KanciI szplfaliflqecexn)?n buGnuorexa LIOK
. https://m.edsoo.ru/00ad9b7c
COCAUHEHMIN
48 I'eneTndeckas cBsI3b MEKIy KJIaCCAMU HEOPIaHUYECKUX Bu6muoteka [JOK
COEMHEHUI https://m.edsoo.ru/00ad9a50
. bubnuoreka [{OK
49 O060011IeHNE U CUCTEMATU3AIUs 3HAHUN hitps://m.eds0o.ru/00ad9ch?
KonTponpsHas padota Ne3 mo reme "OCHOBHBIE KIIacChI Bu6mmoreka [JOK
50 . )
HCOPraHHYECKUX COCTUHEHUI" https://m.edsoo.ru/00ad9ela
ITepBbIie MOMBITKH KIacCU(PUKAIIMN XUMHYECCKUX 3JICMEHTOB. bu6nunorexa LIOK
51 )
[oHsTHE O TPYIIAX CXOIHBIX MJICMEHTOB https://m.edsoo.ru/00ad9ffa
52 [Tepnonnueckuit 3akoH u [lepuoandeckas cucteMa XMMHUYECKUX Bbu6moreka [IOK
snementoB /1. . MenneneeBa https://m.edsoo.ru/00ada52c
53 [Tepuoasl, TPYIITB, TOATPYIIITHI bubmmorexa LHOK
’ ’ https://m.edsoo.ru/00ada52c
bu6nmorexa LIOK
54 Ctpoenue atoMoB. CocTaB aTOMHBIX siziep. M30Tombl hitps://m.eds0o.ru/00ada342
55 CrtpoeHue IeKTPOHHBIX 000JI0YeK aTOMOB JIEMEHTOB bubmuoreka [IOK
[Tepuomuueckoii cucremsl . . Menneneepa https://m.edsoo.ru/00ada6bc
56 XapakTepucTuKa XMMHYECKOT0 3JIEMEHTA 10 €r0 MOJ0KEHUIO B bu6nmorexa LIOK
[Tepuoanueckoii cucreme JI. 1. Menaeneena https://m.edsoo0.ru/00ada824
57 3nauenwne [leproandyeckoro 3aKoHa Jjisl pa3BUTHS HAYKH U bubnuotexa [JOK
npakTuku. J{. 1. MenaeneeB — y4€HbI, Ie1aror ¥ rpaKIaHuH https://m.edsoo.ru/00ada96e
58 DIEKTPOOTPHUIIATEIIBHOCTh ATOMOB XUMHUYECKUX JIIEMEHTOB bubmorexa TTOK
https://m.edsoo.ru/00adaab8
59 HonHas xumMmudeckas CBI3b bubmorexa LIOK
https://m.edsoo.ru/00adac34
60 KoBasieHTHast moasipHast XUMUYECKasi CBS3b bubmorexa I[TOK
https://m.edsoo.ru/00adaab8
bubnunoreka LIOK
61 KoBasieHTHast HEMOsIpHAS XUMHYECKas CBS3b

https://m.edsoo.ru/00adaab9
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bubnunoreka LIOK

62 CreneHs OKHCIeHAA 1 https://m.edsoo.ru/00adae28
63 OKHCTUTENIEHO-BOCCTAHOBUTEIILHBIC PEAKITHH 1 bubmorexa LIOK
https://m.edsoo.ru/00adb076
bu6nmoreka [IOK
64 OKHUCIATEIN U BOCCTAHOBUTEIN 1 hitps://m.eds00.ru/00adb076
65 KonTtponsnas padora Ne4 no reme «CtpoeHue aToma. 1 Bu6muoteka [JOK
XuMuyeckas CBI3b» https://m.edsoo.ru/00adb486
66 PesepBHEblil ypok. O000IIEHHE U CUCTEMATHU3ALIAA 3SHAHUIA 1 Bubmorexa OK
p YPOK. m I https://m.edso0o.ru/00adb33c
. . bubnuorexa [JOK
67 PesepBublit ypok. O6001IeHE U CUCTeMATHU3AIIHs] 3HAHHH 1 hitps://m.edso0.ru/00ad9ch?
. . bubmuoreka [{OK
68 PeseprHblii ypok. O000mIIEHNE U CHCTEMAaTH3aIMsI 3HAHUI 1 https://m.edsoo.ru/f0d61c6
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 68
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9 KVIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Tema ypoka Kontpoar,  Mpaxriy o0pa3oBaTe/ibHbIE
n/n Bcero HbIe ecKHue
pecypcsbl
padoThI padoThI
1 [lepuonnueckuii 3akoH. [lepuoauueckas cucrema 1 bu6mmoreka [IOK
xuMHu4eckux 3memenToB J. . Menzeneea https://m.edsoo.ru/00adb59e
5 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XUMUYECKUX 1 bubnuorexa [JOK
9JIEMEHTOB IIEPBBIX TPEX MEPUOJIOB https://m.edsoo.ru/00adb6b6
3 Knaccudukanus u HOMEHKIATypa HEOPraHUYECKUX BELIECTB 1 bubmorexa LHOK
https://m.edsoo.ru/00adb7e2
4 Buapl XuMu4yecKoil CBA3U U TUIIBI KPUCTATUIMYECKUAX 1 bu6mmorexa [IOK
pEETOK https://m.edsoo.ru/00adbac6
5 Kontponbnas padota Nel mo teme «IloBropenue u 1 1
yriayOeHne 3HaHUM OCHOBHBIX Pa3/iesioB Kypca 8 Kiacca»
6 Knaccudukanms XuMrudeckux peakifii mo pa3audHbIM 1 bubnuoteka [JOK
pU3HaKaM https://m.edsoo.ru/00adbcb0
7 [TonsaTHe 0 ckopocTr XuMU4eckoi peakuuu. [lonstue o 1 bubnnoreka [JOK
TOMOTEHHBIX M T€TEPOTCHHBIX PEaKIUsIX https://m.edsoo.ru/00adbe9a
T e BuGorra 10K
https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHUSI
9 OKHUCIHUTENTBHO-BOCCTAHOBUTENBHBIE PEAKIINH 1 bubmorexa HOK
https://m.edsoo.ru/00adcade
10 Teopus anextposuTHueckor qucconuanuu. CHIbHBIE U 1 bubnnoreka [JOK
cy1abble 2JIEKTPOITUTHI https://m.edsoo.ru/00adcd68
11 HonHbIe ypaBHEHUS peakIuil 1 bubmorexa HOK
https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCJIOT U OCHOBAHUM B CBETE bubmuorexa [JOK
12 . . 1 )
NpEJCTaBACHUN 00 3JICKTPOIUTHUCCKON AMCCOUAIHH https://m.edsoo.ru/00add5d8
XHUMHYECKUE CBOMCTBA COJICH B CBETE MPECTABICHUN 00 bu6mmoreka [IOK
13 . 1 .
AIIEKTPOIUTUIECKON TUCCOIMAIIIN https://m.edsoo.ru/00add8hb2
14 [TonsTHe o ruaponnse conent 1 bubmmorexa [IOK

https://m.edsoo.ru/00add9d4
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bubmuoreka [JOK

15 O00011eHre U cUCTEMAaTU3ALNS 3HAHUI https://m.eds0o.ru/00addd12
16 [TpakTrueckas padota Ne 1. «Pemienne skCriepruMeHTATbHBIX bubmuorexa [JOK
3a1a9» https://m.edsoo.ru/00addbfa
KoHntpoinbhast pabora No2 mo teme «1IeKTpoIuTHIeCKast bubmuorexa [JOK
17 )
Jucconanusi. XuMHYECKUE PEaKIuU B PACTBOPAX» https://m.edsoo.ru/00addecO
OO01mas XxapakTepuCTHKA TaJIOTeHOB. XMMHYECKHE CBOHCTBA bubnmoreka [JOK
18 .
Ha MMPUMEpPE XJIopa https://m.edsoo.ru/00addfe2
XnopoBogopoa. CossiHasi KUCIIOTa, XUMUYECKHE CBOMCTBA, bu6mmoreka [IOK
19 .
HOJTy4eHHE, TPUMEHECHUE https://m.edsoo.ru/00ade104
[IpakTuyeckas padora Ne 2 o teme «llomydenue cossiHOM bubnnorexa [HOK
20 . .
KHCIIOTBI, M3y4YEHHE ¢€ CBOUCTB» https://m.edsoo.ru/00ade348
21 Borurcnenus o ypaBHeHUSIM XUMHUECKUX PEAKIUN, €Cln bubnunoreka [JOK
OJIH U3 PEarcHTOB JaH B U30BITKE https://m.edsoo.ru/00ade488
bu6mmoreka [IOK
22 O61mmas xapakTepucTuka 371eMeHTOB VIA-rpymisl https://m.eds0o.ru/00ade64a
AnnorponHbie Moaudukauu cepsl. Haxoxaenue cepsl u eé bubnuoteka [JOK
23 N o .
COCJIMHEHUH B MIPUPOJIe. XUMHUECKUE CBOMCTBA CEPBI https://m.edsoo.ru/00ade64a
24 CepoBoniopo1, cTpoeHue, GpU3n4Ieckue 1 XUMHUYECKUe bubnunorexa [JOK
CBOMCTBa https://m.edso0.ru/00ade802
Oxkcuppl cepbl. CepHast KUCIIOTa, (PU3MUECKHUE U XUMUYECKUE bubnnorexka [JOK
25 . .
CBOMCTBa, TPUMEHEHUE https://m.edsoo.ru/00adea28
XUMHUECKUE peaKIiH, Jexalliue B OCHOBE
26 MIPOMBIIIJIEHHOT'O CII0C00a MOIYy4EeHUs CEPHON KHUCIOTHI. bubnnorexka [JOK
XUMHUECKOE 3arps3HEHUE OKPYKAIOIIEH cpe/Ibl https://m.edsoo.ru/00adec8a
COCIIMHEHUSIMH CEPhI
27 Brruncnenue MaccoBoil 107U BBIXOJIa TPOAYKTA PEaKIH bubmorexa HOK
A Aid Tpotyiera peardt https://m.edsoo.ru/00adec8a
28 puenpocrpamene n Mpote. dsmectot v xmmraeere Bubmiorera LIOK
pacupocTp PHPOZE, https://m.edsoo.ru/00adeea6
CBOICTBa
29 AmMMuak, ero pu3nYecKue 1 XUMUIECKUE CBOWCTBA, bu6mmoreka [IOK
NOJTy4eHHE ¥ TPUMECHEHHE https://m.edsoo.ru/00adf004
30 [Ipaxtuueckas padora Ne 3 o teme «llonydyenue aMmuaxa, bubnuoreka [IOK

M3y4YEHHE €r0 CBOMCTB»

https://m.edso0.ru/00adf180
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bubmuoreka [JOK

31 A30THAas KUCI0Ta, €€ (hru3nuecKue 1 XUMUYECKUE CBOWCTBA https://m.eds00.ru/00adf306
Hcronp30BaHne HAUTPATOB U COJIEH aMMOHUS B KAUECTBE
32 MHUHEPAJIbHBIX YI00peHHA. XMMHUYECKOE 3arpsi3HEHHE bubmmorexa [IOK
N ' https://m.edso0.ru/00adf518
OKPYKaIoIIeH Cpeibl COSAMHEHHSIMH a30Ta
®Dochop. Oxcun dhocdopa (V) u dochopras kucnora, bubnmoreka [JOK
33 . :
bu3nUecKkrue ¥ XUMHYCCKHE CBOWCTBA, MTOJIyUCHHE https://m.edsoo.ru/00adf68a
34 Hcnonb3zoBanne GocdaToB B Ka4eCTBE MUHEPATHHBIX bubmuorexa [JOK
ynoOpeHuii. 3arpsisHeHre IPUPOAHOI cpeibl hocharamu https://m.edsoo.ru/00adfc20
Yriiepon, pacpocTpaHeHue B Ipupo/ie, Gu3ndeckue u bubnuorexa [JOK
35 . :
XMUMHYECKUE CBONCTBA https://m.edsoo.ru/00adfd9c
OKCUI/IILLI yriepoja, ux GU3nYecKue U XUMUICCKUE Butmorexa LIOK
36 CBOMCTBA. DKOJIOTUYECKHUE MPOOIEMBI, CBI3aHHEIC C )
https://m.edsoo.ru/00adfebe
okcuzom yriepoaa (1V)
37 VYroabpHas KucioTa v €€ coau bubmorexa LHOK
https://m.edso0.ru/00ae006¢
38 HIJ)I?;TI/IH;%C;a:aI;f(I)(T;qJ:ch‘L;IISHZZMeeaEO;Z?{zHI?: OoHaT- bubmorexa LHOK
ﬁ)H.. ' peait P https://m.edsoo.ru/00ae027e
[TepBoHavanbHbIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX bubnunorexa [JOK
39 :
KaK O COSIMHECHUSX yriepoaa https://m.edsoo.ru/00ae054e
40 Kpemnwuii u ero coennuenus bubmmorexa [TOK
P . https://m.edsoo.ru/00ae080a
[IpakTuueckas pabora Ne 5. PemeHune skcrepuMeHTaIbHbBIX bubmuoreka [IOK
41 . .
3aj1a4 10 TeMe «BakHene HeMeTauTbl U MX COSTMHEHHUS https://m.edsoo.ru/00ae0bf2
KonTponbnas pabota Ne3 no teme «Baxuelinue bubnnoreka [JOK
42 .
HEMETAJIIBL U UX COEIUHEHUS) https://m.edsoo.ru/00ae0el8
OO0mmas xapakTepUCTHKa XUMUYECKUX ITIEMEHTOB —
METAJIOB. MeTamnyeckas CBsi3b U METaJInyecKas bubnuorexa [JOK
43 .. . .
KpHUcTalnueckas pemérka. duznueckue cBoiicTa https://m.edsoo.ru/00ae103e
METAJUIOB
XVMHYECKUE CBOWCTBA METAIIJIOB. DJIEKTPOXUMHUYECKHUH s bubnuoreka [IOK
44 N .
HaNpsHKEHUH METaJJIOB https://m.edso0o.ru/00ae1156
45 OO6mue cmocoOb! moydeHus MeTauioB. CIUTaBsbl. bubmuorexa [JOK

Brraucnenus mo YPaBHCHHUAM XUMHUYCCKUX peaxunﬁ, cClin

https://m.edso0.ru/00ae1156
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OIWH U3 pCArcHTOB COACPIKUT IMMTPUMECH

46 [ToHsiTHE O KOPPO3UU METAJLIOB BH6H_HOTeKa 0K
https://m.edsoo.ru/00ae1278
bubmuorexa [JOK

47 [lenounsie merae! https://m.edsg).rUIOanl4b2

48 OKcuabl ¥ THAPOKCUIBI HATPUS U KAITUS BH6H_HOTCK3 HOK
https://m.edsoo.ru/00ae14b2

49 IIenouno3eMeIbpHBIC METAILIB — KAIbIUN U MarHui Eubmorexa IIOK
https://m.edsoo.ru/00ae15e8

50 Bakueiinme coeqMHEHNS KaJIbIUS ubmiorexa [JOK
https://m.edsoo.ru/00ae15e8

51 O06001IeHre U CUCTEMAaTH3allisl 3HAHHIMA

52 KécTkocTh BOJBI U CLIOCOOBI €€ yCTpaHeHUs BH6H_HOTeKa HOK
https://m.edso0o.ru/00ae1886

[IpakTuueckast padora Ne 6 mo teme "JKEcTKOCTH BOJBI U bubnnorexka [HOK
53 MEeTOJIbI €€ ycTpaHeHus " https://m.edsoo.ru/00aelae8
N bu6mmoreka [JOK

>4 AOMUHIT https://m.edsi.ru/Oanch

55 AmMpoTepHbIe CBOMCTBA OKCHIAa U TUIPOKCHIA BH6H_HOTCKa HOK
https://m.edsoo.ru/00aelc64
bu6mmoreka [JOK

56 Kereso https://m.edsc&g.ru/Oanld%

57 Oxcupl, ruapokcupl u comu xenesa (1) u sxxenesa (1) ﬁggi?/ﬁée%Z(i?E/OOa%SeG

58 O00011IEHNE U CUCTEMATU3AIMs 3HAHUN

[Ipaktuueckas padota Ne 7. Pemnienne sxcriepuMeHTATBHBIX bu6mmorexa [IOK
59 3a/1a4 1o TeMe «BakHelIe MeTauibl 1 UX COEIUHEHUS) https://m.edso0.ru/00ae3de8
B0 ommm s pearcrron s 5 maGirmee s conmpmart mpmCOH Bu6miotera LIOK
BrruricneHus MacCOBOM 10T BBIXOJIa MPOIYKTA PEeaKIIUU https://m.eds00.ru/00ae1750
61 O06001IeHre U CUCTEMAaTH3aIis 3HAHUH
62 KontponsHas padora Ne4 no reme «Baxuele MeTauibl U
UX COCTUHCHHMS
63 BemecTBa u Matepuaibl B OBCETHEBHOM JKU3HU YETIOBEKA bu6mmorexa [JOK
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https://m.edso0.ru/00ae3f50
64 XHUMHYECKOE 3arps3HEHNE OKPYIKAIOMICH CpeIbl 1 bubmorexa LIOK
https://m.edso0.ru/00ae4270
65 Posib X¥MuM B perieHN# SKOJIOTHIECKUX MPOodIeM 1 bubmmorexa [IOK
https://m.edso0.ru/00ae4270
. . bu6mmoreka [IOK
66 PesepBHbIil ypok. O000IICHIE ¥ CHCTeMaTH3alHsl 3HAHUH 1 hitps://m.eds00.ru/00ae0d0a
. . bubnmoreka [JOK
67 PesepBHeIil ypok. O000IICHHE U CUCTeMATHU3aIHS 3HAHUIA 1 https://m.eds00.ru/00adb33c
. . bubmuorexa [JOK
68 PesepBHbIit ypok. O000IICHHE U CUCTEMATH3AIIHSI 3HAHHHA 1 hitps://m.edso0.ru/00adch2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7

YYEBHO-METOJIUYECKOE OBECIIEYUEHUE OBPA30OBATEJIBHOT'O ITPOLIECCA
OBS3ATEJ/IBHBIE YUYEBHBIE MATEPUAJIBI JIJIS1 YYUEHHUKA

» Xumus, 8 kinace/ Pymsutuc I'.E., ®enpaman @.I°., AkunonepHoe obmectBo «M3marensctBo «IIpocBemenne»
* Xumus, 9 knacc/ Pymzutuc I'.E., ®enpaman @.I"., AkiimonepHoe obmiectBo «M3marensctBo «lIpocBemenue»
METOJIUYECKHUE MATEPUAJIBI J1JISA YUUTEJISA

INMUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU HHTEPHET

bubmmoreka [{TOK https://m.edsoo.ru/00ad9ch2

http://him.1september.ru Exunas xomrekuus LIOP: TIpenmeTHas KOIEKIHsS « XHUMUSD

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HBIE dKCTIepUMeHTHI: XuMust. Kosnekius Poccuiickoro

00111€00pa30BaTENILHOrO MOpTaa
http://www alhimik.ru Beepoccuiickas omumiraaa MKOJI5HUKOB M0 XUMHHU

http://www eidos.ru/olymp/chemistry 3anumarenbHast xXumusi
http://www 104.webstolica.ru Kiaccudukarus XuMHUeCKUX peakiinit

http://www.hij.ruXumo3sa: coobuiecTo yuureseit Xumuu Ha noprane «CeTb TBOPUECKUX yuuTENei»
http://elementy.ru/chemistry
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