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INOACHUTEJIBHASA 3AIINCKA

[TporpammMa o XMMHUK Ha YpOBHE OCHOBHOTO 00IIer0 00pa3oBaHus COCTaBJIEHA HA OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOCHUS OCHOBHOW 00pa3oBaTeIbHOM IPOrpaMMbl OCHOBHOI'O
obmero oOpaszoBanus, npenctaBieHHbIX B PI'OC OO0, a Taxke Ha OCHOBE (enepaabHON
paboueil mporpaMMbl BOCIUTAHUSA U € Y4ETOM KOHILENLUU IpenojaBaHus y4eOHOro mpeamera
«Xumus» B 00pazoBaTeNbHBIX opranu3anusix Poccuiickoit enepannu.

[IporpamMa 1mo XuMmMuM Ja€T NpeACTaBICHHE O ILeNsAX, oOliel crpareruu OOydeHHs,
BOCIIUTAaHUS M Pa3BUTHA OOYYAIOIIUXCS CPEACTBAMH y4eOHOrOo NpPEAMETa, YCTaHABIHUBACT
o0s13aTesIbHOE MPEAMETHOE COJIepKaHKe, MpelyCMaTpUBaeT paclpeesieHue ero mo kiaccam u
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM MPOrpaMMbl [0 XUMHH, ONPEAEIAET KOIMUECTBEHHbIE
M KauyeCTBEHHBIE XapaKTEPUCTUKH COIEP)KAHUSA, PEKOMEHIYEMYIO IIOCIEIOBATEIBHOCTh
U3YUYCHHS] XUMHUH C YUETOM MEXKIIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBSA3EH, JOIMKH Y4eOHOTO
npoliecca, BO3pacTHbIX 0COOEHHOCTEH 00yJaromuxcs, onpeaensieT BO3MOKHOCTH IpeaMeTa JUls
peanu3anyy TpeOOBaHUM K pe3ysibTaTaM OCBOCHHS OCHOBHOM 0Opa3oBaTelbHOM MPOrpamMMbl Ha
YPOBHE OCHOBHOTO 00111er0 00pa3oBaHus, a TakKe TpeOOBaHUN K pe3yabTaTaM 00y4eHUs XUMUU
Ha YpOBHE L€Jeil u3ydyeHHs NpeaMeTa U OCHOBHBIX BHJOB yue€OHO-IIO3HABATEIbHOMN
JeSITeIbHOCTH 00y4aroIIerocs 10 OCBOCHUIO yYEOHOT0 COEPKaHMSL.

3HaHME XUMUH CIIY’)KUT OCHOBOM i1 (POpMHPOBAHUS MUPOBO33pEHUS 00y4aroLerocs, ero
IpPEeCTaBICHUN O MaTepHaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAOT (GOPMHUpPYEMble XUMHUEH
IIPEJICTaBICHUS O B3aUMOIPEBPAIIECHUAX SHEPTUU U 00 SBOJIIOLMU BEIIECTB B MIPUPOJIE, O MYTAX
peuieHuss I00aJbHBIX MPOOJIEM yCTOMYMBOIO pa3BUTHS 4YEIOBEYECTBA — CBIPHEBOIA,
HHEPTEeTUYECKOM, MUILEBON U KOJIOTUIECKON 0€301MacHOCTH, MPOOIIeM 3ApaBOOXPAHEHUSI.

N3yuenune xumunu:

CIOCOOCTBYET peaju3allii BO3MOXHOCTEH JJIsl CcaMOpa3BUTHS U (OPMHUPOBAHUS
KYJIBTYpPBI JINYHOCTH, €€ 0011el U PYyHKIHNOHAIBHOM IPaMOTHOCTH;

BHOCHUT BKJIJ] B ()OPMHPOBAHUE MBIIUICHUS U TBOPYECKHX CIIOCOOHOCTEH 0OydJaromnxcs,
HaBBIKOB  MX  CaMOCTOSTENbHOM  yuyeOHOM  JesITeNbHOCTH,  SKCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHHUI, HEOOXOIMMBIX Kak B IIOBCEJIHEBHOM JKM3HM, TaK U B
npodeccuoHaIbHOMN e TeTbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJI/1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TAarioM B (JOPMHPOBAHUHU
€CTECTBEHHO-HAYYHOU TPaMOTHOCTH O0YYarOIINXCS;

CHocoOCTBYeT (OPMUPOBAHHIO IIEHHOCTHOTO OTHOHIIEHUS K €CTECTBEHHO-HAyYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ] B JKOJIOTUYECKOE 0Opa3oBaHUE
oOyJaromuxcs.

JlanHble HampaBiieHHUs B OOyYE€HHH XUMHUHU 00OecredyMBaroOTCsl CHEIU(PUKON colep:KaHus
y4eOHOro TmpeaMeTa, KOTOPbIM sBIISETCS TNeJarornyeckd aJanTHPOBAHHBIM OTpa)KeHHEM
0a30BOM HAyKU XMMUU Ha ONPEICIEHHOM dTarie €€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOrO 0OIIero oOpa3oBaHHs OPUEHTUPOBAH Ha OCBOEHUE
00y4JaroIMMHUCS CUCTEMbI MIEPBOHAYATIbHBIX MOHATUH XUMUHU, OCHOB HEOPTraHUYECKOW XUMHH U
HEKOTOPBIX OTAEJIBHBIX 3HAYMMBIX MIOHATUN OPTraHUYECKOW XUMUH.

CrtpykTypa copep:kaHMsl MPOTpaMMbl MO XMUMHHU C(HOpPMHUpPOBaHA HA OCHOBE CHCTEMHOTIO
noaxoja kK eé msydeHuro. CopepiaHHe CKJIAAbIBAETCSI U3 CHUCTEMBI NMOHATHH O XMMHUYECKOM
JIIEMEHTE M BEIIECTBE M CHCTEMbI MOHATUH O XuUMHUYeckod peakiuu. OOe 3TH CHCTEMBbI
CTPYKTYpPHO OpPraHM30BaHbl 10 NPUHLUIY IOCIEAOBATEIBHOIO Pa3BUTUS 3HAHUN Ha OCHOBE
TEOPETUUYECKHUX MPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona [[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YUYEHHS O CTPOEHUH aToMa U XMMUYECKOH CBSI3H;

— IpeJCTaBIeHUN 00 ANIEKTPOIUTHUECKON AUCCOIMAIIMY BELIECTB B pACTBOPaX.



TeopeTnueckne 3HaHUS PAcCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IOJIYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPAa3BUBAIOTCS IIOCIENOBATEIIBHO OT OJHOIO YPOBHA K JIpyromy,
BBINOJIHASL (DYHKIUU OOBACHEHHS] W TMPOTHO3MPOBAHUS CBOWCTB, CTPOCHHUS M BO3MOXKHOCTEH
IIPAKTUYECKOr0 IPUMEHEHUS U MOJTYYCHHs U3y4acMbIX BEILECTB.

OcBoeHue mnporpaMMbl MO XHMMHHU CIOCOOCTBYeT (OPMHUPOBAHUIO TIPEACTABICHUS O
XUMHYECKON COCTaBIAIOIIEH HAy4yHOHW KAapTUHBI MHpa B JIOTMKE €€ CHCTEMHOM HPUPOJBL,
LIEHHOCTHOT'O OTHOILIEHHUS K HAYYHOMY 3HAHUIO U METOJlaM I103HaHus B Hayke. M3ydueHne xummun
IPOMCXOOUT C MPHUBJICYEHUEM 3HAHMM M3 paHee M3YYEHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinaccel» u «dusuka. 7 Kiace.

[Tpy n3yueHnH XMMHUN IPOUCXOJUT (POPMUPOBAHUE 3HAHUM OCHOB XUMHUYECKOM HAyKH Kak
00JaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON AESITEIbHOCTH YEJIOBEKA M KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYphl. 3ajaya y4eOHOro npeaMera COCTOUT B (OPMHUPOBAHUU
CHCTEMBbl XUMHUYECKUX 3HAHUN — BaXHEUIHMX (DAKTOB, MOHSATUN, 3aKOHOB U TEOPETHYECKHX
IOJIOKEHUH, JIOCTYNHBIX OOOOIIEHUI MHPOBO33PEHUECKOrO XapakTepa, s3blka HaykKd, B
IPUOOIIEHNHU K HAyYHBIM METO/1aM [T03HAHUS IIPU U3YYEHHUH BELECTB U XMMHUUYECKUX PEaKLUi, B
(GOopMHpPOBaHMM W pPa3BUTUM [103HABATEIbHBIX YMEHMH M MX HIPUMEHEHHU B Y4eOHO-
MIO3HABATEJILHON U y4eOHO-UCCIIE0BATEIbCKOMN 1EATEIbHOCTH, OCBOEHUH TPaBUil OE30M1aCHOTO
oOpalleHus C Bel[eCTBAMU B IIOBCEIHEBHON KU3HU.

[lpy W3y4eHMH XMMHUU Ha yYpOBHE OCHOBHOTO 00IIEro oOpa3oBaHUS BaXHOE 3HAUYCHUE
nproOpenu Takue ey, Kak:

— (bopMupoBaHUE WHTEILICKTYATbHO PAa3BUTON JIMYHOCTH, TOTOBOW K CaMOOOpPa30BaHHUIO,
COTPYAHUYECTBY, CaMOCTOSATEIbHOMY IPHHATUIO PELICHUH, CHOCOOHOW aJanTHpOBaThCA K
OBICTPO MEHSIOLIUMCS YCIOBUSAM KU3HU;

— HaIpaBJICHHOCTh OOyYEHHUs Ha CUCTEMAaTHYeCKoe MpHOoOIIeHHe oOyJaroluxcs K
CaMOCTOSITEJIbHOM ~ IMO3HABaTEJIbHOM  JIEATENbHOCTH,  HAy4HbIM  METOJaM  IO3HaHUS,
(bopMHPYIOLIMM MOTHUBALIUIO U Pa3BUTHE CIOCOOHOCTEH K XUMUU;

— obecrieyeHue YCIOBHIA, CIIOCOOCTBYIOIIUX MPHOOPETEHUIO OOYYArOIIMMUCS OIBITa
pa3sHOOOpa3HOM JEeATEIbHOCTH, MO3HAHHUS M CAaMOIIO3HAHHUS, KIIIOYEBBIX HAaBBIKOB (KIFOYEBBIX
KOMIIETEHII ), IMEIOIINX YHUBEPCAIbHOE 3HAUE€HUE AJIS1 PA3IMYHBIX BUAOB JAESITEIbHOCTH;

— (hopmupoBanue o61mel GyHKIIMOHAIBHOW M €CTECTBEHHO-HAYYHOW ITPAMOTHOCTH, B TOM
yHuclle YMEHUI OOBSCHATh U OLICHUBATh SIBICHUS OKPY’KAIOLIEro MHUpPA, MCIONb3ys 3HAHUS U
OMBIT, TOJYYEHHBbIE MPH H3YYEHUH XUMMH, NPUMEHATh MX MpH pelleHuH npolieM B
ITOBCETHEBHOM KU3HU U TPYJAOBOU I€ATEIBHOCTH;

— (popMupoBaHue y 00ydaromuxcs TyMaHUCTUYECKUX OTHOILIEHUH, TOHUMAaHUS LIEHHOCTH
XUMHUYECKMX 3HaHWM Ui BBIPAOOTKM 3KOJOTMYECKH I€1eco00pa3HOro MoBeneHus B OBITY U
TPYAOBOM JEATENBHOCTH B LENSIX COXPAHEHMS CBOETO 370POBbS M OKPYXaroLleW MpUPOJHON
Cpelibl;

—pa3BUTHE MOTUBAILIMH K O0YyYEHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCITHUTAHHU IO
Ha OCHOBE YCBOEHHUS OOIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
npoduis 1 HalPaBJICHHOCTHU AajJbHENUIIero 00yueHus.

OO61iee yuCio YacoB, OTBEAEHHBIX IS M3yYEHUS XMMHUHU Ha YPOBHE OCHOBHOI'O OOILEro
oOpa3oBanus, coctaisieT 136 yacoB: B § knacce — 68 yacoB (2 yaca B Hefieno), B 9 kiacce — 68
yacoB (2 yaca B HEJIEINIO).



COJAEP/KAHUE OBYYEHUA

8 KUIACC

ITepBoHayajbHBIC XHMHYECKHE NOHATHS

[Ipenmer xumuun. Posib XMMUM B KU3HM 4YEJIOBEKA. XMMHS B CUCTEME HayK. Tema u
BeniectBa. dusnueckne CBOWCTBAa BELECTB. ArperarHoe cocrosHue BemecTB. llonarue o
METO/ax MOo3HaHMs B XUMUU. YncThie BemecTBa U cMecu. CiocoObl pa3/ieieHus] CMECei.

ATOMBI M MOJIEKYJBl. XHMHUYECKHE 3JIEMEHThl. CHMBOJIBI XMMHYECKUX DIJIEMEHTOB.
[TpocThie U cll0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumnueckass (¢opmyna. BaleHTHOCTP aTOMOB XUMHUYECKHMX 3JEMEHTOB. 3aKoH
IIOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aTOMHas Macca. OTHOCHUTEIbHAsT MOJIEKYJIIpHAast
Macca. MaccoBasi 10J11 XMMHUYECKOIO DJIEMEHTA B COCJMHCHUH.

KonuuectBo BemectBa. Monb. MossipHas macca. B3auMocBsA3b KOJIMYECTBA, MacChl U
yucia CTPYKTYPHBIX €MHUL BemecTBa. Pacuérsl mo ¢popmMynaM XUMUYECKUX COCINHEHUH.

®usnyeckue M XMUMHUYECKHUE SBICHUS. XHUMUYECKas peakuus U €€ MPU3HAKU. 3aKOH
COXpPaHEHMsI MacChl BEIEeCTB. XUMHUYECKUe ypaBHeHUs. Kiaccupukanus XMMHUYECKUX peakuuit
(coenuHeHus, pa3noKeHHs, 3aMeIIeHUsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOW MOCYIOH, MpaBWIaMUd Pa0OTHI B J1a0OpaTopuu M NMpUEMaMU
oOpareHus ¢ 1a0opaTOpHbIM O0OpPYIOBAHUEM, M3YYE€HUE M ONHUCAHUE (PU3MUECKUX CBOWCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOMIOeHNE (PU3NIECKUX (TUTaBJICHUE BOCKA, TasTHUE JIbJA,
pacTupaHue caxapa B CTyIKe, KUIIEHUE U KOHJIEHCALlUsl BOJbI) 1 XUMHUECKUX (TOpEeHUE CBEYH,
IIPOKAJIMBaHUE MEJHOM MPOBOJIOKH, B3aUMOJECICTBHE Mea ¢ KUCIOTOM) ABIEHU, Ha0It01eHue
U OIMCaHHWE TPU3HAKOB IPOTEKAHUS XUMHUECKUMX peakiuid (pas3jokeHue caxapa,
B3aMMOJICICTBHE CEPHON KMCIIOTHI C XJIOpHIOM Oapusi, pasioxenue ruapokcuaa meau (1) npu
HarpeBaHuM, B3aMMOJeEicTBHE 3keie3a ¢ pactBopoMm coiu meau (), u3yuenme cnoco6oB
paszeneHus cMeceil: C IOMOIIbI0 MarHuTa, (UIbTPOBAHUE, BbIIAPUBAHME, TUCTHILISALMS,
xpomarorpadus, NpOBEIEHHE OUYUCTKH IOBAapeHHOM CoiM, HaONIOJEHHWEe U ONUCaHHE
pe3y/bTaToOB MPOBENEHUS OIbITa, WLIIOCTPUPYIOIIETO 3aKOH COXPAaHEHHUS MAacChl, CO3/JaHUE
MoJiesielt MOJIEKYI (IIapOCTEPIKHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BeleCTB

Boznyx — cmech razos. CocraB Bo3nyxa. Kuciopoa — 2jIeMEHT M NPOCTOE BELIECTBO.
Haxoxnaenue kucinopona B npupoje, Gpu3nyeckue U XMMUUYECKHEe CBOWCTBA (peakluy TOPEHUs).
Oxcunpl. Ilpumenenne kucinopoga. CrocoObl TOJTy4eHHUs KHCIOpoJa B JIabOpaTopuu U
IpoMbIIIeHHOCTH. KpyroBopoT kuciopoaa B mpupoje. O30H — ajioTporHas MOAM(pUKALUS
KHCIIOpOJa.

TemoBoil 3((ekT XUMHUYECKONW peakUH, TEePMOXMMHMUYECKHE YpaBHEHUS, 3K30- H
DHAOTEPMUYECKUE peakUMU. TOIIMBO: yroib MW MeTaH. 3arps3HEHUE BO3/yXa, YCHUIICHHE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOIO CIIOS.

Bomopon — anemeHT M mpocroe BemecTBo. HaxoxkneHwe Bogopona B IPHUPOAE,
¢buznyecKknue 1 XuMHUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOOB! oydeHus. Kuciotel u comnu.

MonsipHblii 00bEM ra30B. Pacu€Tbl 1o XUMHUUECKUM YpaBHEHUSIM.

®usnueckue cBoiicTBa BOAbl. Boma kak pactBoputens. PactBopbl. Hacelmennsle u
HEHACBILICHHBIE pacTBOpBl. PacTBopuMOCTh BewiecTB B BojAe. MaccoBas 10l BELIECTBA B
pacTBope. XHUMHUECKHE CBOMCTBA BOoAbl. OcHOBaHMs. Ponp pacTBOpoOB B NMPHUPOJE M B KU3HU
yenoBeka. KpyroBopor Bojabl B IpUpoje. 3arpsi3HEHUE MPUPOAHBIX BoA. OXpaHa M OYHUCTKA
MPUPOJIHBIX BOJ.

Knaccugukanus Heoprannueckux coenuHeHuil. Oxcunpl. Knaccupukanus oxcuoB:
coJyieoOpasyroriue (OCHOBHBIE, KUCTOTHBIC, aM(OTEpHBIC) U HecosieoOpasyromue. HomenknaTypa
oKkcu0B. PU3NYECKHE U XMMUUECKHE CBOMCTBAa OKCUI0B. [losyueHne okcumos.



OcHoBanmsi. Krnaccudukaius OCHOBaHH: IIENOYM W HEPACTBOPHMBIE OCHOBAHHS.
Homenknatrypa ocHoBanuil. dusznueckrne W XMMHYECKHE CBOMCTBa OcHoBaHuil. [lomydyenue
OCHOBaHUM.

Kucnotel. Knaccuduxamnus kucnor. Homenkinarypa xucinot. @usndeckiue 1 XUMHYECKUE
cBoiicTBa kuciot. Psan akruBnoctu metamwioB H. H. bekerosa. [lomyuenue Kucnor.

Conu. Homenkiarypa coneil. @uzndeckre U XMMUYECKUE cBOWCTBa cosie. [lomydenue
COJIEH.

I'eneTnueckast CBA3b MEXKy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpeesieHue COJep>KaHusl KUCIOpoia B BO3yXe, MOIydeHue, cooupaHue,
pacrno3HaBaHME€ M HM3yYEHHE CBOMCTB KHUCIOpOJa, HAONIOJACHHE B3aUMOJICHCTBUS BEILLIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W INpEKpallleHusi ropeHus (Ioxkapa), 03HaKOMJICHHE C
o0pa3llaMyd OKCHJIOB M ONHMCAaHUE HMX CBOWCTB, IOJyueHHE, COOMpaHHEe, pPACIO3HABaHUE H
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3aumojciicTBue Bogopoaa ¢ okcuaom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHE BHICOMATEPUAIIOB), HAOIIOACHHE 0Opa3IoB BEUIECTB KOJIUYECTBOM
1 monb, ucciaenoBaHue OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C Pa3jIMYHON pacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPEAEIEHHOM MacCOBOM JOJE€H pacTBOPEHHOIO BEIIECTBA,
B3aMMOJICICTBHE BOABI C MeTalulaMH (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUICOMATEPHAJIOB), UCCIEAOBAaHHE OOpPa3llOB HEOPTAaHUYECKUX BEIIECTB PA3JIMYHBIX KIIACCOB,
HAOJI0/IEHUE U3MEHEHUSI OKPAaCKH WHAMKATOPOB B PACTBOpPAx KHCIOT U LIEJIIOYEH, M3ydyeHHUE
B3aumojeiicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peakuuii HeWTpaiau3alud, IOJIyYeHHE HEpPAaCTBOPUMBIX OCHOBAHMI, BBITECHEHHUE OJIHOTO
MeTaJljia IpyruM U3 pacTBOpa COJIM, PELICHUE SKCIIEPUMEHTANIbHBIX 33]a4 110 TeMe «BaxHeliue
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanmyeckasi cucremMa xummu4yeckux jiemeHtos /I, U.
MenpeneeBa. CtpoeHne aToMOB. XMMH4YeCKas CBA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakumuu

[lepBble TOMBITKH KJIACCUPUKALUKA XUMHUYECKUX »diieMeHToB. [loHsATHe o rpymnmax
CXOJHBIX 2JIEMEHTOB (IIEJIOYHBIE U IIETIOYHO3EMENbHBIE METAIUIbI, TaJIOreHbl, UHEPTHBIE ra3bl).
DNeMEeHTHI, KOTOpbIe 00pa3ytoT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.

Ilepnonnueckuit 3akoH. Ilepmoamueckas cucrema xuMmMuyeckux ossemeHros [l M.
MenneneeBa. Koporkonepuognas u iuHHONepuoAHas (opmel [lepuognueckoit cucTeMbl
xumuueckux siemeHToB JI. M. MenneneeBa. Ilepuonsl u rpymnmbl. DU3HYECKHd CMBICH
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Crpoenue aromoB. CocrtaB artomMHbIX szaep. W3oromsl. OnektpoHsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XUMUYECKHX d1eMeHTOB [leproauueckoil CHCTeMbI
. W. MenneneeBa. XapakTepHCTUKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuoanueckoit cucreme J[. . Menaeneesa.

3aKOHOMEPHOCTH U3MEHEHUS pajuyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTHYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPyIIaM U MEPUOIAM.

3nauenue [lepuonnyeckoro 3akoHa u [leproguueckoil CUCTEMbl XUMUYECKUX 3JIEMEHTOB
JUIs pa3BUTHA HayKU U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

XuMudeckas CBSI3b. KoBanentHas (monsipHast u HEMnoJIsipHast) CBSI3b.
DIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIeMEHTOB. MoHHas CBs3b.

Crenenb  okucieHHs.  OKHUCIUTEIbHO-BOCCTAHOBUTENBbHBIE  peakuuu.  [Iporecchr
OKHUCJIEHUS U BOCCTAaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3YyYeHHE OO0pa3loB BEIIECTB METANIOB U HEMETalIOB, B3aMMOJCHCTBHE THIPOKCH]IA
[IMHKA C PAacTBOpPaMH KUCIOT W IIEJI0Yed, MPOBEACHHUE OMBITOB, WITIOCTPUPYIOMIUX TTPUMEPHI
OKHUCJIUTETHFHO-BOCCTAHOBUTENBHBIX PEAKIUi (TOPEHUE, PEAKIIUU PA3II0KEHHUS, COSTUHEHHS ).

Meswcnpeomemnnie ceasu



Peanuzanus MeXnpeaMETHBIX CBsI3€d MPU U3YYEHHU XMMHH B 8 Kjlacce OCYIIECTBIISETCS
yepe3 HCHOJIb30BAaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX IOHATUH, TaK U IOHATH,
ABJISIOLIMXCSI CHCTEMHBIMHU U1l OT/AEIbHBIX IPEAMETOB ECTECTBEHHO-HAYYHOI'O LIUKJIA.

OOue ecTecTBEHHO-Hay4HbIE IOHATHUA: HaydHbI (akT, rumores3a, Teopus, 3aKOH,
aHanmu3,  CHHTE3,  Kilaccu(ukauusi,  MEpUOAUYHOCTh,  HAONIONEHHE,  AKCIEPUMEHT,
MOJIEJIUPOBaHKE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®usnka: Marepusi, aToM, OJJIEKTPOH, IPOTOH, HEHUTPOH, WOH, HYKJIMJ, H30TOIBI,
pPalMOAaKTUBHOCTb, MOJIEKYJa, 3JEKTPUYECKUH 3apsj, BELIECTBO, Telo, O00BEM, arperatHoe
COCTOSIHUE BEIIECTBA, a3, (PU3MYECKHE BEIWYHMHBI, CIUHHUIBI W3MEPEHHUs, KOCMOC, IUIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, ouochepa.

I'eorpadusa: armocepa, ruzapochepa, MuHepasbl, TOpPHbIE IOPOJBI, IOJE3HBIE
MCKOIIa€MbI€, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTtBo M XUMHYeCKasi peaKust

[lepuonuueckuii 3akoH. Ilepuoguueckas cucrema XuMudeckux osaementos J[. U.
MengeneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHMHM CBOMCTB XUMHYECKHX
9JIEMEHTOB MEPBbIX TPEX MEPUOJOB, KalMsl, KaJbLUs MU HUX COEJAMHEHUH B COOTBETCTBUU C
M0JIO’KEHHEM 3JIeMeHTOB B [leproauyeckoii cucteMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BeliecTBa: BHMIbl XHMHYECKOH CBA3M. THIBI KPUCTAIIMYECKUX PEUIETOK,
3aBUCHUMOCTh CBOMCTB BELIECTBA OT THUIA KPUCTAUIMYECKOW PEMmIETKM U BHJIa XUMHUYECKOU
CBSI3U.

Krnaccudukanus ¥ HOMEHKIATypa HEOPTaHWYCCKUX BEIISCTB. XHMHYECKHE CBOHCTBA
BEIIIECTB, OTHOCALIMXCS K Pa3JIMYHBIM KJIACCAM HEOPraHMYECKHX COCIUHEHUH, I'eHeTHuYecKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccugukanus XUMHYECKUX peakluil M0 pa3IuyHbIM MPU3HAKaM (110 YUCILY M COCTaBY
YYaCTBYIOUIMX B pEaKIUH BEUIECTB, IO TemIoBoMy 3(dekry, Mo H3MEHEHHIO CTeneHen
OKHCIICHUSI XMMHUYECKUX 3JIEMEHTOB, 10 OOpPaTUMOCTH, IO Y4YacTHIO KaTajau3aTopa). DK30- U
HHI0TEPMUYECKUE PEAKIINH, TEPMOXUMHUYECKUE YPaBHEHHUSI.

[TonsiTue o ckopoctu XxumMuueckoil peakiuu. ITonsTue 06 0OpaTUMBIX M HEOOPATUMBIX
XUMHUECKHX peakiusx. [loHATHE O TOMOreHHBIX M TeTepOreHHbIX peakuusx. I[lonstue o
karanuse. lloHatne o XumuueckoM paBHOBecuU. PakTOpbl, BIHAOIIME HA CKOPOCTh
XUMHUYECKON pEeaKIMH U MOJI0KEHNE XUMUYECKOTO PaBHOBECHSI.

OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIH, 3JEKTPOHHBIA OalaHC OKUCIUTENbHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlieHHE YpaBHEHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakImii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOr 0 OanaHca.

Teopust 3MEKTPOIUTHUECKON NUCCOLMALNU. DJNEKTPOJIUTHI U HEAIEKTPOJIUTHL. KaTHOHBI,
AQHUOHBI. MexaHu3M JHCCOLMAlMM BELIECTB C Pa3jIMYHBIMM BHJAMHU XHMHUYECKOH CBS3H.
Crenens aucconuanuu. CHIbHBIC U CIa0bIe DJIIEKTPOTUTHI.

Peakiun moHHOro oOMeHa. YClIOBHs MPOTEKAHUS peakiMii HOHHOTO OOMEeHa, MOJHbIE U
COKpallIEHHbIE MOHHBIE ypaBHEHUs peakuuil. CBOICTBa KHCIOT, OCHOBAaHUN M COJeil B cBeTe
npeCTaBiIeHU 00 SJIEKTPOTUTHUYECKON auccornuanuu. KadyecTBEeHHbIE peakluyd Ha HOHBL
[TonsiTHE O THIPONH3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUIMYECKUX PEHIETOK HEOPraHWYECKUX BEIIECTB —
METAJUIOB M HeMeTauloB (rpaduTra W anMmasza), CIO0XKHBIX BEIIECTB (XJIOpUAA HATpHs),
UCCJIEIOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMMUYECKON peakIuu OT BO3ACHCTBHS PA3IUYHBIX
(akTOpOB, MCCIEIOBAaHUE 3JIEKTPOIIPOBOJHOCTUH PACTBOPOB BEIIECTB, IMpOIEcca IUCCOLMALUU
KHUCJIOT, IIeno4Yed W cojeil (BO3MOXKHO HCIIOJIb30BaHHE BUIEO MAaTepUaloB), IPOBEIEHUE
OTBITOB, WJITIOCTPUPYIOIIUX NPU3HAKK MPOTEKaHUs peakiuii MOHHOro oOMeHa (oOpa3oBaHue
ocaJKa, BblIelieHHe ra3a, oOpa3oBaHUE BOJbI), OIBITOB, WJUIIOCTPUPYIOUINX MPUMEPHI



OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pPEAaKLUUi (FOpEeHHE, peakLUU pa3IokKEHHs, COCAUHEHMS),
pacro3HaBaHUE HEOPraHMYECKUX BEIIECTB C IOMOIIBIO KAauyeCTBEHHBIX pEakUuil Ha HOHBI,
pellIeHne YKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTtaJyuibl 1 UX COeJUHEHHUS

OOmass xapakTepucTHUKa TrajoreHoB. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEpHbIE
crenieHu okucineHuss. CrtpoeHue M (U3NYECKHE CBOWCTBA IPOCTBHIX BELIECTB — T[aJOTE€HOB.
XUMHYECKHE CBOMCTBA Ha IpUMeEpe Xjopa (B3aMMOAEMCTBHE C MeTaulaMH, HEMETalaMu,
menoyamu). Xuoposopopoa. ConsiHas  KHMCIOTa, XUMHUYECKHE CBOMCTBa, IOJIy4CHHE,
npuMeHeHue. JlelicTBre XJIopa U XJIOPOBOJOPO/Ia HAa OPraHM3M 4YesloBeKa. BaxkHelme Xaopuasl
U MX HAXOXJEHUE B IIPUPOJIE.

OO6mas xapakrepuctuka 351eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue M (u3nyecKre CBOWCTBA MPOCTBIX BEIIECTB —
KHCJIOPO/ia M Cepbl. AJUIOTPOIHbIE MOJU(HUKAIIMNA KUCIOPOJA U Cepbl. XUMHUECKUE CBOMCTBA
cepel. CepoBOJOpOA, CTpoeHue, (U3NYeCKMe M XMMUYecKHe cBOHCTBA. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHas KUCIIOTa, (PU3UYECKHNE M XMMHUYECKHE CBOWMCTBA
(oOme Kak IpeacTaBUTENs Kilacca KUCJIOT M crneuupuyeckue). XUMHUYECKHE pEaKIUH,
JeKallie B OCHOBE MHPOMBIIIICHHOTO croco0a IoiydeHusl cepHOoil KucioThl. [IpumeHenue
cepHOi KucinoThl. CoM CepHOM KMCIOThI, KAUeCTBEHHAs peaklys Ha cyiabgaT-uoH. Haxoxenue
ceppl U €€ coelMHEHUM B IMpUpoae. XHUMHUECKOE 3arps3HEHUE OKpYKalolled cpeabl
COCIMHEHUSIMHU Cepbl (KHCIOTHBIE JOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IPEIOTBPALLCHUS.

OO6mas xapakrepucTuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHbIE CTENEHH OKHCICHHA. A30T, pPacHpOCTpaHEHHWE B NpUPOAC, (PHU3HUECKHE W
XUMHYeckue cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMUaK, ero Gpu3n4eckue 1 XMMU4ecKue
CBOWCTBA, MOJIyueHue u npuMenenue. Conu aMMOHUs, NX (PU3NYECKHE U XMMUYECKHE CBOMCTBA,
npuMeHeHue. KauecTBeHHas peakuus Ha MOHBI aMMOHHUS. A30THas KHUCIOTa, €€ MOJy4YeHHE,
duznveckue W XMMHYECKHE CBOMCTBAa (OOIIME KakK TMPENCTABUTENs Kilacca KHCIOT |
cneunduyeckue). Mcnonap3oBaHWe HUTPATOB U COJEH aMMOHHUS B KauyecTBE MHUHEPAJIbHBIX
ynoOpeHuit. XuMHUYECKOe 3arpsi3HEHHE OKPYKAIOIIEH Cpelbl COSNUHEHHUSIMU a30Ta (KUCIOTHBIC
JIOX/IM, 3arpsi3HEHHE BO31yXa, MOUYBbI M BOAOEMOB). docdop, amtoTporHble MOIU(PUKALIUH
docdopa, puznueckue u xumudeckue cpoiicrBa. Okcun docdopa (V) u pocdopnas kuciora,
du3nueckue M XUMHMYECKHE CBOWMCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MUHEPATBHBIX YIO0OpPEHUI.

OObmas xapakrepuctuka 31eMeHTOB |VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUsS aTOMOB,
XapaKTEepHbIE CTETIEHU OKUCIIEHUS. YTJIEepo/l, aJUIOTPOIHbIE MOAU(UKAIINH, PACTIPOCTPAHEHHE B
npupoje, pusnueckue 1 XuMu4eckue cBoictBa. Ancopbuns. KpyroBopotT yrieposaa B mpupoe.
Oxkcupapl yriaeposaa, ux pU3NYECKUe U XUMHUYECKHE CBOMCTBA, JIEHCTBUE Ha JKUBBIE OPraHU3MBbI,
HOJy4eHHE U MPUMEHEHHE. DKOJIOrHYeCKHe MpoOieMsbl, CBs3aHHbIe ¢ okcuaoM yriepona (1V),
TUI0TE3a I100aJIbHOTO TMOTEIUIEHUs KJIMMara, NapHUKOBBIM 3QQeKkT. YTroibHas KUCIOTa U €€
COJM, UX (PU3MUECKHE M XUMHMYECKHe CBOICTBa, MojydeHue M mnpumeHeHue. KauecTBeHHas
peakuuss Ha  KapOoHaT-uoHbl. Mcnonp3oBaHume  KkapOoOHaToB B OBITY, MEIUIIMHE,
IIPOMBIIIJIEHHOCTH U CEIBCKOM XO35HCTBE.

[TlepBoHavanbHble MOHATHS 00 OPraHMYECKHX BEIIECTBaX KaK O COEAMHEHMSIX YIiiepoja
(MeTaH, 3TaH, OTWUJIEH, AaleTWUJIeH, ATAaHOJ, IJMIEPHH, YKCyCHas kuciora). IIpupoaHsie
HUCTOYHUKU YTJIEBOJOPOAOB (Yroib, MPUPOIHBIA Tra3, HEPThb), MPOIYKTHI UX NepepaboTKu
(OeH3uH), UX pOJIb B OBITY U MPOMBILIUIEHHOCTH. [ToHATHE 0 OMOJIIOTHYECKH BaXKHBIX BEIIECTBAX:
KHUpax, Oenkax, yriaeBoJax — M HUX pOJM B KU3HU 4YeloBeKa. MarepualbHOE E€IHUHCTBO
OpPraHMYECKHUX Y HEOPTaHMYECKUX COECIUHEHHM.

Kpemuuii, ero ¢Qusuueckre u XUMHYECKHE CBOICTBa, IOJy4yeHHE W TPUMEHEHHE.
Coenunenus kpemMHusi B mpupoge. OOmme mpencraBienus o6 okxcuge kpemuus (IV) u
KpeMHUEeBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJIEHHOCTH. BaxkHelinue



CTPOUTENIbHbIE MaTepHalbl: KepaMHUKa, CTEKIIO, ILIEMEHT, OeTOoH, xene300eToH. I[Ipobiembl
0€30MacHOr0 UCMOIb30BaHUS CTPOUTEIHHBIX MATEPHAJIOB B TIOBCETHEBHOM JKU3HU.

Xumuueckuii IKCnepumMenm:

U3ydeHrue oOpaslloB HEOPraHMYECKUX BEIECTB, CBOICTB COJISTHOM KHUCJIOTHI, MPOBEACHUE
KAueCTBCHHBIX PEAKIUN Ha XJIOPUA-UOHBI M HAOIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OMBITHI,
oTpaxaromue (pU3MYeCKue U XUMHUYECKHE CBOICTBA TaJIOTEHOB M UX COCAMHEHUN (BO3MOKHO
UCIIOJIb30BaHUE BUACOMATEPUAIOB), O3HAKOMIICHHUE C 0OpaslaMu XJIOPUAOB (TaJOTeHUIOB),
O3HAaKOMJICHHE C oOpa3uamMu cepbl U €€ COeIMHEHUSMU (BO3MOXHO HCIHOJIb30BaHUE
BUJEOMATEepHaoB), HaONIOfeHUWEe Tpouecca OOYINMBaHHUS — caxapa IOx  JeHCTBHEM
KOHIICHTPUPOBAHHOW CEPHOW KHUCJIOTHI, U3YUYCHHUE XUMHUYECKUX CBOWCTB pa30aBICHHOW CEpHOM
KHUCIIOTHI, TIPOBEJICHUE KAUeCTBEHHOW peakIMu Ha Cynb(ar-uoH W HaAOIOJIEHUE TpH3HaKa e€
MPOTEKaHUs, O3HAKOMJICHHE C (PU3MYECKHMMH CBOWMCTBaMHU a30Ta, ¢ocopa M UX COCAMHEHUN
(BO3MOKHO HMCIIOJIb30BaHKUE BUACOMATEPHAIIOB), 00pa3liaMy a30THBIX B (POCHOPHBIX ynoOpeHHUH,
MoJlyueHue, coOupaHue, pacro3HaBaHHME W U3yUYEHHE CBOMCTB aMMHaKa, IPOBEICHHE
KAUeCTBCHHBIX peaknuid Ha HOH aMMOHUsA U Qocdar-nOH W HU3YYCHHE NPHU3HAKOB WX
MPOTEKaHUs, B3aMMOJICICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
WCIIOJIb30BAaHUE BUIACOMATEPUAJIOB), M3YYCHHE MOJENEeH KPUCTALIMYECKUX PEMIETOK anamasa,
rpadura, ¢ymiepeHa, O3HAKOMIEHHE C TMPOIECCOM aaAcopOIMU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM NMPOTUBOTA3a, MOJyYeHHUE, COOMpaHue, paclio3HaBaHUE
U U3yYeHUE CBOMCTB YIJIEKHCIIOTO ra3a, MPOBEICHHE KaueCTBEHHBIX PEaKIMi Ha KapOOHAT U
CHUJIMKAT-UOHBl M W3Yy4YCHUE IMPU3HAKOB HX TMPOTEKAHMs, O3HAKOMJICHHE C MPOAYKIHUEH
CUJIMKATHOM IMPOMBIIIIEHHOCTH, PELIEHUE SKCIEPUMEHTAIBbHBIX 3a/ay Mo Teme «BakHelue
HEMETaJUIbl U UX COCTUHEHUSD.

MeTa/lIbl M MX COCIUHEHUS

OOmas xapakTEepUCTHKAa XWMHUYECKHX DOJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HX
nosnoxenus B [lepuonnueckoii cucreme xummuueckux snemeHToB Jl. M. MenaeneeBa u crpoeHus
atomoB. CTpoeHue MeTauioB. MerauMueckasi CBs3b M METAJUIMYECKas KpPUCTAJUTMYECKas
peméTka. DIEKTPOXUMHUYECKUH psJ HanpsbKeHUH MeTawioB. Pu3MUecKMe U XUMUYECKHE
cBoiicTBa MetayioB. OOmmMe cnocoObl nonydeHust MeTauioB. [IoHATHE O KOPPO3UU METaIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uH. CIiaBsl (CTallb, YYT'YH, JIOpaTIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIIIJIEHHOCTH.

[[{enounble MeTaNIbL: TIOJIOKEHUE B Ileproanueckoil cucteMe XUMUYECKUX 31eMeHToB /1.
N. MenneneeBa, CTpoeHHE WX aTOMOB, HaXOXACHHE B Mpupoje. PuU3HUecKue U XUMHUYECKUE
CBOIiCcTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUAPOKCUABI HATpUs U Kanus. [I[puMenenue
IIEJIOYHBIX METAJVIOB U UX COCTMHEHUMN.

[IlenoyHo3emMenpHbIE METAUIBl MarHuii W KalbLUW: noyiokeHue B Ilepuoamueckoit
cucremMe xumMuueckux anemeHToB [[. M. MeHneneeBa, CTpoeHHME HMX aTOMOB, HAXOXICHHUE B
npupoje. Pu3nueckue U XMMUYECKHUE CBOMCTBA MAarHus W Kanblus. BaxkHeimue coeanHeHUs
KaJbIus (OKCUM, TUAPOKCUA, cosin). JKECTKOCTH BOJIBI U CLIOCOOBI €€ YCTpaHEHUS.

Amomunuii: nonoxenue B Ilepumonnueckoid cucreme xumMuueckux snemeHtoB J[. U.
MenneneeBa, CTpOCHHE aTOMa, HaxOXKJAeHUE B mpupoje. Ousznyeckrue U XUMHUYECKUE CBONCTBA
anmroMuHUSA. AMQOTEpHBIE CBOWCTBA OKCH/IA U TUIPOKCH]IA ATFOMHHHSIL.

Kenezo: mnonoxenue B Ilepronnueckod cucteMe XUMUYECKHX d3nemeHToB J[. H.
MenneneeBa, CTpOEHHE aTOMa, HaXOXJAEHHE B mpupoje. Puznueckue U XMMUYECKHUE CBOMCTBA
xene3za. Okcuppl, ruapokcuasl U coiu kenesa (II) m xenesa (lll), ux cocra, cBoiicTBa u
MOJIy4EeHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C O00pa3laMh METa/lIOB M CIJIaBOB, UX (U3UUYECKUMHU CBOMCTBAMU,
W3y4eHUEe PEe3yIhbTATOB KOPPO3UU METAUIOB (BO3MOXKHO HCIIOJIb30BAaHUE BHICOMATEPHAIIOB),
0COOCHHOCTEH B3aMMOJICHCTBUS OKCHIA KaJbIUs U HATPHUS C BOJIOM (BO3MOYKHO UCTIOJIb30BaHUE
BHJICOMATEPHAIIOB), HCCIICIOBAHWE CBOMCTB JKECTKOM BOJIBI, MpoIlecca TOPEHHUS XKejle3a B



Kucmopone  (BO3MOXKHO — HCIOJNB30BAaHUE  BUJCOMATEPHANIOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBCHHBIX PEaKIMi Ha MOHBI: MarHWs, Kajbllus, alFOMHHUS, ITMHKa, xene3a (1) u xenesa
(1), mequ (1), HaOnrOIEHME U ONKMCAHKE MPOLIECCOB OKPALIMBAHUS IJIAMEHH MOHAMH HATPHS,
KaJusl U KaJiblidg (BO3MOXHO HCIIOJIb30BAaHHE BHIEOMATEPUAJIOB), UCCIeI0BaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA aTFOMUHUS U THIPOKCU/IA IMHKA, PEIICHUE IKCIIEPUMEHTANIbHBIX 33]1a4 10
TeMe «BakHelre MeTauibl U UX COSTUHEHUS».

XuMHA M OKpPY:Kalomas cpena

BemiectBa 1 MaTepuaibl B MOBCEJHEBHOM JKMU3HH uYeloBeKa. be3omacHoe MCIoyib30BaHKe
BEIICCTB M XUMHUYECKMX peakiuii B ObITy. llepBas momoms TpH XUMHUYECKHX OXKOTax |
OTpaBJICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKPYKAIOIIeH cpebl (MpeaenbHas J0MyCcTUMast KOHIIEHTPaIUs
BemecTs, ganee — [1/1K). Poib XxuMuu B perieHun 3KOJIOTHIECKUX TIPOOIIEM.

Xumuueckuii Ixcnepumenm:

u3ydeHue o0pas3oB MaTepHalioB (CTEKIIO, CIUIaBbl METAIIJIOB, TOJIMMEPHBIE MAaTEPUAIIbI).

Mescnpeomemnuie ceasu

Peanuzanus MeXIpeAMETHBIX CBSI3€H MPU M3YYCHUH XUMHH B 9 Kilacce OCYIIECTBIISIETCS
yepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHSATHH, TaK © MOHSTHH,
SIBJISIFOITUXCSI CACTEMHBIMHU JIJIS1 OT/ICIbHBIX MPEMETOB €CTECTBEHHO-HAYYHOTO [IUKIIA.

OO0mue ecTecTBEHHO-Hay4YHbIE MOHITHS: HAay4YHbIH (akT, THUIOTE3a, 3aKOH, TEOpHs,
aHaJM3,  CHUHTE3,  KIacCH(UKAIUsi,  MEePUOJUYHOCTh,  HAOMIOJCHHWE,  JIKCICPUMEHT,
MOJIeJIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE, MTAPHUKOBBIN d3PPEKT, TEXHOIOTHS, MATEPUAIIHI.

®dusnka: Marepus, aToMm, O3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIHUJ, H30TOIIHI,
PaAMOAKTUBHOCTh, MOJIEKYJA, DSJIEKTPUUECKUI 3apsj, M[POBOAHUKH, IOJYIPOBOJHUKH,
TUAJICKTPUKHA, (POTOIIEMEHT, BEIIECTBO, TEIO, OOBEM, arperaTHoe COCTOSHUE BEIIECTBA, ras,
pacTBOp, pPacTBOPHUMOCTb, KPHUCTAJUIMYECKas pEMETKA, CIJIaBbl, (U3UYECKUE BEIUYUHBL,
€IMHUIIBI U3MEPEHUSI, KOCMUYECKOE TPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COHIIE.

buonorust: dotocunTes, apixanue, O6uocdepa, sKocucTeMa, MUHEpalIbHbIE YAOOPEHUS,
MHUKPOIJIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIC BEIIECTBRA.

['eorpadus: armocdepa, ruapocdhepa, MHHEpANbl, TOPHBIE TMOPOJIBI, IOJE3HBIC
HCKOIIaeMble, TOTUIUBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TPOT'PAMMBI 10 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YIbTAThl OCBOCHHUS IMPOrPaMMbl OCHOBHOTO 00IIEro o0Opa3oBaHUs
JOCTUTAIOTCSl B XOA€ OOy4eHHs XHUMHM B €IUHCTBE Y4YeOHOH U BOCIUTATEIBHOMN
NESATEIBHOCTH B COOTBETCTBUU C TPAJAUIMOHHBIMU POCCUUCKUMHU COLUOKYJIBTYPHBIMH H
JyXOBHO-HPABCTBEHHBIMHU ILIEHHOCTSIMH, MPHUHSTHIMU B OOIECTBE MpaBUIaMH U HOpMaMU
MOBEJCHUSI U CIOCOOCTBYIOT IpOLIECCAM CaMOIIO3HAHMSA, CAMOPA3BUTUS M COLMAIH3AINU
oOydJaronmxcs.

JIMYHOCTHBIE PE3YyNbTAThl OTPAKAIOT FOTOBHOCTH OOYHYAIOIIMXCS PYKOBOJICTBOBATHCS
CUCTEMOI MO3UTHUBHBIX LIEHHOCTHBIX OPUEHTALMI U PACIIMPEHHUE ONbITA JIEATEIbHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YaCTH:

1)maTpuoTu4ecKoro BOCIUTAHUA:

[IEHHOCTHOTO OTHOIIECHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U
Hay4HOMY HACJIEIUIO0, TOHMMaHUsl 3HAYCHUS XUMUYECKOM HAYKH B >KM3HU COBPEMEHHOIO
o01IecTBa, ClIOCOOHOCTH BIIAJIETh JOCTOBEPHON MH(OpMaIei 0 nepeoBbIX JOCTIKEHHIX U
OTKPBITHSIX MUPOBOU U OTEUECTBEHHOW XUMUU, 3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00
YCTPOWCTBE MHUpa U 00IIECTBA,

2)rpaskIaHCKOro BOCIIUTAHUSA:

MPEACTABJICHUS O COIMAJIbHBIX HOPMax M MpaBUJIAX MEKIMYHOCTHBIX OTHOUICHUUW B
KOJUIEKTHBE, = KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  OOIIECTBEHHO  IOJIE3HOH,
y4eOHOUCCIIEIOBATEIbCKOW, TBOPUECKOW M IPYTHX BHJAX JESITEIBHOCTH, TOTOBHOCTH K
pa3HOOO0pa3HONW COBMECTHOM [EATEIbHOCTH IMPHU BBITOIHEHUU Y4YEOHBIX, MO3HABATEIbHBIX
3a/1a4, BBINOJHEHUH XHUMHUYECKHX OSKCIHEPHUMEHTOB, CO3/JaHHH Yy4YEOHBIX IPOEKTOB,
CTpeMJIeHHs] K B3aMMONOHMMAHHIO ¥ B3aHUMOIIOMOILIM B TIpoIecce ITOH ydeOHOi
NeSITEIbBHOCTH, TOTOBHOCTH OLIEHHMBAaTh CBOE IOBEJECHHUE U IMOCTYNKH CBOMX TOBAapHUILIEH C
MO3UIIMA HPABCTBEHHBIX U MIPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3)IIeHHOCTH HAYYHOT'O MO3HAHMS!

MHPOBO33PEHUECKHE MPEJACTABICHUS O BEIIECTBE M XHUMHYECKOW peakiMH,
COOTBETCTBYIOILIUE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABJISIOLINE OCHOBY IS
MOHUMAHMUS CYIIHOCTH HAay4YHOM KapTUHBI MHpa, TMpeAcTaBiIeHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTUS IMPHUPOJbI, B3aUMOCBS3AX 4YEJIOBEKa C MPUPOJHOW cpenoil, o
POJIM XMMHUU B MMO3HAHUM 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHBBI, HAIllpaBJICHHBIC HAa TOJYYCHHE HOBBIX 3HAHUN MO XUMHH,
HeoOXoMuMBbIe ISl OOBSICHEHHS HAOMIOJAaeMBIX TPOIECCOB M SIBICHUM, MMO3HABATEIbHOM,
MH(QOPMAIIMOHHON M YHMTATENbCKOW KYJIbTYpbl, B TOM YHCJIE HABBIKOB CAMOCTOSITEIIHHOU
paboTel ¢ y4eOHBIMU TEKCTaMH, CIPABOYHOW TUTEPaTypO, MOCTYMHBIMU TEXHHUUYECKUMHU
cpencTBaMu HHGOOPMAITMOHHBIX TEXHOJIOTHH;

HMHTEpeC K O0yYEHUIO U MO3HAHUIO, JTI0003HATENbHOCTh, TOTOBHOCTh M CITIOCOOHOCTH K
caM000pa30BaHUIO, TPOEKTHOM U UCCIIEOBATEIbCKON NEATENbHOCTH, K OCO3HAHHOMY
BBIOOPY HAMPaBIEHHOCTU U YPOBHsI OOYUYEHHUS B NajbHEHIIEM;

4)(popMUPOBaHUSA KYJIbTYPbI 310POBbS:

OCO3HAaHHE IIEHHOCTH »W3HU, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3J0POBBIO,
YCTAaHOBKHM Ha 3JI0POBBIM 00pa3 >KM3HU, OCO3HAHUE TOCIEIACTBUNA W HEMPHUSITHE BPEIHBIX
MpUBBIYEK (YIOTPEOICHHS alKOTOJs, HAPKOTUKOB, KYpPeHHsI), HEOOXOIUMOCTH COOIIOICHUS
npaBujl 0€30MaCHOCTH TIPU OOPAIICHHH ¢ XUMHUYECKHMH BEIIECTBAMH B OBITY U pEabHOU
KU3HH;

5)TpynoBoro BocnuTaHus:



MHTEpEC K TMPaKTHUECKOMY H3yUeHHIO mpodeccuid M Tpylda pPa3IU4HOrO poja,
YBaXEHHUE K TPyAY U pE3yJbTaTaM TPYAOBOM AEATEIbHOCTH, B TOM YHUCJIE HAa OCHOBE
NPUMEHEHHUST TPEAMETHBIX 3HAHUM 1O XUMHH, OCO3HAHHBIH BBIOOp HHIMBUAYATIbHOU
TPAeKTOPUU NMPOAOKEHUS 00pa30BaHusl ¢ y4ETOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K
XUMHH, OOIIECTBEHHBIX HWHTEPECOB W MOTPEOHOCTEH, YCHENHONH MpodecCHOHATBHON
NEeSTeIbHOCTH M Pa3BUTUS HEOOXOAMMBIX yMEHUH, TOTOBHOCTb aJalTUPOBAThCA B
npo¢eCCUOHATILHOMI Cpejie;

6)3K0J10r14ecKOro BOCIMTAHMS:

HKOJIOTHYECKU I1eJIeco00pa3HOe OTHOIICHHE K MPHPOJie KaK HMCTOYHHMKY >KM3HHM Ha
3emiie, OCHOBE €€ CyIIEeCTBOBaHHUs, IOHUMAHUE LIEHHOCTH 3/J0pOBOro U Oe3omacHoro obpasa
KHU3HH, OTBETCTBEHHOE OTHONIEHHE K COOCTBEHHOMY (H3UYECKOMY U MCHUXUYECKOMY
3JI0pOBbIO, OCO3HAHME LIEHHOCTU COOIIOCHMSI MPaBUiI 0€30MaCHOrO MOBEACHUS MIPHU paboTe ¢
BELIECTBAMMU, a TAKXKE B CUTYaLUIX, YTPOXKAIOIINX 3JOPOBBIO U KU3HU JIHOJEH;

CIIOCOOHOCTH MPHUMEHSTh 3HAHUS, MOJy4aeMble MPU U3YYEHUU XUMUH, JUIS PELICHUS
3a/1a4, CBS3aHHBIX C OKpPYXKalolled MPUPOJHOM CpEeNoM, Ui IOBBIIICHHUS YPOBHS
9KOJIOTHUYECKON KYJIbTYPBI, OCO3HAHHS INIOOATBHOTO XapaKTepa HKOJIOTMYECKUX MpoOiIeM U
NyTed UX PELIEHHUS MOCPEICTBOM METOJOB XUMHUH, SKOJOTMYECKOI'O MBILUICHUS, YMEHUS
PYKOBOJICTBOBAThCSI UM B I103HABATEIbHOM, KOMMYHUKATUBHOM U COLIMAJIBHOM MTPaKTHUKE.

METAINIPEJMETHBIE PE3YJIbTATHI

B cocraBe mertanpeaMeTHBIX Pe3yabTaTOB BBIACISIOT 3HAYMMBbIE U1 (OpMHUpPOBAHUS
MHUPOBO33pEHUS O0IIEHAYYHbIC TOHATHUS (3aKOH, TEOpHsl, IPUHIIMIL, TUIIOTE3a, (PaKT, cucTeMa,
MPOLIECC, AKCHEPUMEHT U JIPYroe.), KOTOPbIE HCIOJB3YIOTCA B €CTECTBEHHO-HAYYHBIX
Y4eOHBIX IMpEeIMETax M TO3BOJIIOT Ha OCHOBE 3HAHMW W3 ATHX MPEIMETOB (OPMHPOBATH
MIPEJICTAaBJICHHE O IIEIOCTHON HAyYHOW KapTHHE MHpA, U YHUBEpCaIbHbIe YdeOHbIC NEHCTBUS
(mo3HaBaTeNbHBIE, KOMMYHHKATHBHBIC,  DPETYJIATHBHBIE), KOTOpBIE  0OO0ECHEUYMBAIOT
(dbopMUpOBaHHE TOTOBHOCTH K CAMOCTOATEIHHOMY IUIAHUPOBAHUIO U  OCYIIECTBICHUIO
y4eOHOH e TeTbHOCTH.

ITo3naBaTenbHBIC YHHBEPCAJbHbIC YUeOHbIC NeHCTBHUS

Ba3zoBble joruyeckue aeiicrBus:

YMEHHSI MCIIONb30BaTh NPUEMBI JIOTUYECKOTO MBIIUIEHUS P OCBOSHUM 3HAHUM:
pacKpblBaTh CMBICII XHMHUYECKUX MOHATUH (BBIAEIATh HX XapaKTEepHbIE MPU3HAKHU,
YCTaHABIMBAaTh B3aUMOCBA3b C JPYITMMM TOHATUSIMHU), MCIOJIb30BaThb IOHATUSA JUIS
OOBSICHEHUS] OTHENIbHBIX (DAKTOB U SBJIEHUH, BBIOUPATH OCHOBAHHUS WM KPUTEPUM JUIS
KJIacCU()UKALMU XUMHUECKUX BEIIECTB M XUMHUECKUX PEaKLMi, YCTaHABIMBATh MPUYMHHO-
CIIEICTBEHHBIE CBA3M MEXKIYy OOBEKTaMM M3Y4YEHHs, CTPOUTH JIOTHYECKHE PACCYXIACHUS
(MHOYKTUBHBIE, 1eAYKTUBHBIE, 110 aHAJIIOTHN), JIeNIaTh BHIBOJIbI U 3aKJIIOUEHMS;

yMEHHE NPUMEHSATH B IPOLECCE TO3HAHUS MOHTHS (IIPEIMETHBIE U METANPEAMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJIENH, HCIOJIb3yeMble B XUMHH, IPeoOpa30BbIBaTh MIMPOKO
MpUMEHsSIEMble B XHMHUU MOJEJbHbIE NPEJACTABICHUS — XUMUYECKHH 3HaK (CHMMBOJ
JJIEMEHTa), XUMHUYeckas (opMmyna U ypaBHEHME XUMHUYECKOW peakIMM — IpHU PpeIIeHUH
yueOHO-TT03HABATENbHBIX 33Ja4, C YUYETOM ATHX MOJENbHBIX MPEICTaBICHUN BBISBISATH U
XapaKTepu30BaTh CYIIECTBEHHbIE MPU3HAKU U3Y4aeMbIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHUYECKUX PEaKIUil, BBIABIATH OOIIME 3aKOHOMEPHOCTH, MPUYNHHO-CIIEICTBEHHBIE CBSI3U
U IPOTUBOPEYMSI B U3yYaEMBIX MPOLIECCAX U SIBICHUSAX.

Ba3zoBble uccienoBarenbckme 1eiCTBUS:

YMEHHE UCIOJIb30BaTh IOCTABJIECHHBIE BOIIPOCHI B KAYECTBE MHCTPYMEHTA MIO3HAHUS, a
Tak’k€ B KauyecTBE OCHOBBI ISl (DOPMHpPOBAHUS TUIOTE3Bl MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXKICHMI;

MpHOOpPETEHUE OMbITa M0 TUIAHWPOBAHUIO, OPraHU3alMU U MPOBEACHUIO YUYCHUUYECKUX
HKCHEPUMEHTOB, YMEHUE HAOMI0aTh 32 XOJIOM MPOIIecca, CaMOCTOSTEIbHO POTHO3UPOBATh



€ro pe3ysbTaT, (OopMynIHpoBaTh OOOOIIEHHS W BBIBOABI MO pPE3yJIbTaTaM IMPOBEAEHHOTO
OIIbITA, UCCIIEOBAHNUS, COCTABIATh OTUET O MPOJICIaHHON paboTe.

Pabora ¢ undopmanmeii:

yYMEHHUE BBIOMpaTh, aHAIU3UPOBATb U HHTEPIPETUPOBATH MH(OPMAIMIO Pa3IUYHBIX
BUJIOB U (hOPM IPEICTABICHHUS, TOTYIaEMYI0 U3 Pa3HbIX UCTOYHUKOB (HAyYHO-IOMYJISIPHAS
JUTepaTypa XUMHUYECKOro COJEp:KaHMs, CIpaBOYHble IocoOus, pecypcbl MHTepHera),
KPUTHYECKH OIICHWBATh MPOTUBOPEUMBYIO U HEIOCTOBEPHYIO HH(OPMAIIHIO;

YMEHUE MPHUMEHATh pa3IMyHble METOJbl M 3ampochl IpU IIOUCKE U OTOOpE
nHGOPMAIIM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMWMBIX JISi BBINOJIHEHUS Y4EOHBIX U
[I03HABATENbHBIX 337a4 ONpPEAENEHHOro THIla, IpHOOpeTeHue omnbiTa B 00JacTu
MCTOJIB30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH, OBJAJCHHE KYJIbTYypOu
aKTUBHOI'O HCIIOJIb30BAaHUS PA3JIMUYHBIX IOMCKOBBIX CHUCTEM, CAMOCTOSITEIBHO BbIOMpPATh
ONTUMANIbHYIO0 (popMy mpeacTaBieHuss HH(GOPMALMK U WUTIOCTPUPOBAThH PEIIaeMbIe 3a/1aun
HECJIO’)KHBIMU CXE€MaMH, IuarpaMMaMu, IpyruMu popMaMy rpapuKy U UX KOMOWHAIUSIMU;

YMEHHE UCIOJb30BaTh U aHAJIU3UPOBATh B Ipoliecce Y4eOHOM M Hcciae10BaTeNIbCKON
NESITEeIbHOCTH HH(MOPMALMIO O BIHUSHUU IPOMBIIUIEHHOCTH, CEJIbCKOIrO0 XO34HCTBAa U
TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOLIEH PUPOIHON CPEIbI.

KoMMyHHKaTHBHBIC yHUBepPCaJIbHbIC YUeOHbIC 1eliCTBUA:

YMEHMs 3a/JaBaTh BOIPOCH (B XOJe Jauanora U (WIM) AMCKYCCHUH) IO CYIIECTBY
o0cyxaeMoil TeMbl, (OPMYIMPOBATH CBOU NPEAJIOKEHHUS OTHOCHTEIBHO BbBIIOIHEHUS
MPEJI0KEHHOM 3a/1a4u;

YMEHHs IPEICTaBIIATh IOJIYYEHHBIE DPE3YyJbTaThl IO3HABATEIBHOW JICSITEIBHOCTH B
YCTHBIX W TNHMCbMEHHBIX TEKCTaX; JejaTh I[PE3EHTAlMI0 pEe3yJbTaTOB BbIIOJHEHUS
XMMHUYECKOI0  3KCIepuMeHTa (Ja0opaTOpHOro  OmbITa, JabopaTOpHOM paboThl IO
HCCIJIEIOBAaHUIO CBOMCTB BELIECTB, Y4€OHOT0O MPOEKTA);

yYMEHHUS Y4eOHOIo COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOH MO3HaBaTEIbHOM
U HCCIEN0BATENIbCKONW JIEATENbHOCTU IMPH PELICHUH BO3HUKAIOIIKMX HpPOOJIEM HAa OCHOBE
yuéTa OOIIMX HHTEPECOB M COIJIACOBAaHUS MO3UIMHA (0OCYXAeHUs, OOMEH MHEHHIMH,
«MO3TOBBIE€ IITYPMbD», KOOPAMHALIMS COBMECTHBIX NEHCTBHI, OINpenereHre KPUTEPUEB 10
OLIEHKE KaueCTBa BBIIIOJIHEHHOM paboThI U Apyrue).

PeryasitTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS:

YMEHHE  CaMOCTOSITEIbHO  ONPENENATh  ILEM  JEATENbHOCTH,  IUIAHUPOBATb,
OCYILECTBIISATh, KOHTPOJIMPOBaTbh M MpPU HEOOXOJUMOCTH KOPPEKTHPOBATh  CBOKO
JesITeNbHOCTb, BbIOMpaTh HambOonee 3(P(EeKTUBHbIE CHOCOOBI pEIHIeHUs Y4eOHBIX U
MO3HABATENbHBIX 33/1a4, CAMOCTOSITENILHO COCTAaBJIATh WM KOPPEKTHUPOBATh MPEJIOKEHHbBIN
ITOPUTM JI€HCTBUN NPH BBIMOJHEHUM 3a/laHUM C y4ETOM MOJy4YeHUs HOBBIX 3HaHUH 00
U3y4aeMbIX OOBEKTaX — BELIECTBaX M PEaKIMSIX, OLEHUBATh COOTBETCTBHE IOJIyYEHHOTO
pe3ysipTaTa 3asBJICHHOM 1€/, YMEHHME MWCIIONb30BaTh M AHAIU3UPOBATh KOHTEKCTHI,
IpejaraéMble B YCIIOBUU 3aJJaHUM.

INPEAMETHBIE PE3YJIBTATbBI

B cocraBe mnpeamMeTHBIX pe3yNbTaTOB IO OCBOCHHUIO 005S3aTEIbHOIO COJEPIKaHUS,
YCTAQHOBJICHHOTO JIaHHOW (enepaabHON pabodeld MmporpamMMmoil, BBIIESIOT: OCBOEHHBIE
0o0yJaronMMUCs Hay4YHbIC 3HAHUS, YMEHHS WM CIIOCOOBI JEHCTBUIA, crienududeckue s
npeaMeTHON 001acTu «XUMHS», BUIBI JEATEIBHOCTH MO TMOJIYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpIpeTaliy, NpeoOpa3oBaHUI0 W TMPUMEHEHHIO B Pa3JIMYHBIX Y4YEOHBIX U HOBBIX
CUTYaLUsIX.

K xonmy obydyenus B 8 kiacce npeaMeTHbIe pe3ybTaThl HA 0a30BOM YpOBHE JOJIKHbI
oTpaXkaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUH:

® pacKpblBaTh CMBICII OCHOBHBIX XMMHMUYECKHUX TIOHSTHUH: aroM, MOJIEKyJa,

XUMHUYECKUH  3JIEMEHT, [MpPOCTOE€ BEIIEeCTBO, CIOKHOE BEIIECTBO, CMECh



(omHOpOOHAsT W HEOJHOPOJHAsI), BAJICHTHOCTb, OTHOCHUTENbHAs aTOMHas |
MOJIEKYJIIpHAs Macca, KOJWYECTBO BELIECTBA, MOJb, MOJSpHas Macca, mMaccoBas
JIOJISi XUMUYECKOTO JIEMEHTa B COCAMHEHHH, MOJSPHBIH 00BEM, OKCHI, KHUCIIOTA,
OCHOBAaHME, COJIb, 3JIEKTPOOTPHULATEILHOCTh, CTEIEHb OKUCIEHUS, XWMHYECKast
peakius, KnaccuUKays peakuil: peaklud COSAMHCHUS, PEAKIIUUA PA3II0KCHUS,
peakuuu 3aMelIeHUs, peakuuu OOMEeHa, S5K30- U SHIOTEPMHYECKHE pPEeaKIlnH,
TEIIOBON 3¢ (deKT peakmuu, SAPO aTOMa, SJICKTPOHHBIA CIIOM aToma, aToMHas
opbuTanp, paadyc aroMa, XUMHYECKas CBs3b, IHOJSPHAs M HEHOJSpHAs
KOBAJICHTHAsI CBSA3b, MOHHAS CBSI3b, MOH, KATUOH, aHUOH, PacTBOP, MAaccoBas J10Js
BellecTBa (MIPOLIEHTHAs KOHIICHTPAIs) B paCTBOPE;

WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHSITHN U MPUMEHSATH 3TH
MOHSATHUSA MPU ONMKMCAHUU BEIIECTB U UX MPEBpAICHUN;

UCIOJIb30BaTh XWMUYECKYI0 CHMBOJIMKY U COCTaBleHUS (OpPMYJ BEIIECTB U
YpPaBHEHU XUMHYECKUX PEAKIIUI;

OTPEIEATh BAJICHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COCIMHEHHSX, CTCIICHb
OKHCJICHUSI DJIEMEHTOB B OWHAPHBIX COCIUWHEHHUAX, MPUHAJJICKHOCTh BEIIECTB K
onpeAenéHHOMY KJIacCy COEIMHEHUH Mo ¢opMmynaMm, BHI XHUMHUYECKOW CBS3H
(KoBasieHTHAsl ¥ MOHHAs) B HEOPTaHUYECKUX COCIUHECHUSIX;

packpeiBath  cMmbicn  llepuommnueckoro  3axkona J[. WM.  Mengeneesa:
JEMOHCTPUPOBATH MOHUMAHHUE TIEPUOINYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKUX
3JIEMEHTOB OT UX NoJIoKeHus B lleproanueckoi cucreme, 3aKOHOB COXPAHEHUS
MacChl BEILECTB, MOCTOSHCTBA COCTaBa, aTOMHO-MOJICKYJISIPHOTO YYEHHs, 3aKOHA
ABorajipo;

OMKCHIBATh U XapakTepu3oBaTh TaOnmuuHylo ¢opmy Ileprogudeckold cucTeMbI
XUMHUYECKUX AJIEMEHTOB: pa3jiMuaTh MOHATHUS «TJaBHas noarpynna (A-rpymnmna)» u
«moboynass moarpynna (b-rpynma)», manble W OOJNbIINE MEPUOMABI, COOTHOCUTH
o0o3HaueHus, KOTOpble uMerTcs B Tabnune «llepuogmyeckass cucrema
xuMuyeckux anemeHToB [[. M. MenzaeneeBa» ¢ 4YMCIOBBIMU XapaKTEPUCTUKAMH
CTPOEHHUSI aTOMOB XMMHYECKUX AJIEMEHTOB (COCTaB M 3apsAll sjpa, oOIee 4ucio
ANEKTPOHOB U paclpeaeNieHHe UX 0 AIEKTPOHHBIM CIIOSM);

KJIacCUPUIIUPOBATh ~ XUMHUYECKHE  DJIEMEHTBhI, HEOPTraHWYECKHE  BEIECTBA,
XUMHUYECKHUE PEAKIUU (TI0 YUCTY U COCTaBY YYaCTBYIOIIUX B PEAKIIMU BEIIECTB, MO
TeroBoMy 3h(heKTy);

XapaKTepU30BaTh (OMHUCHIBATH) OOIME XUMUYECKHE CBOMCTBA BEUIECTB PA3TUYHBIX
KJIaCCOB, TIOATBEpPKJasi OMUCAaHWE TMPUMEpPAaMH  MOJIEKYJSPHBIX ypaBHEHUH
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOTO COCTaBa,
BO3MO>KHOCTH TIPOTEKAHHS XUMHUYECKUX MPEBPALEHUN B PA3TUYHBIX YCIOBUSAX;
BBIYUCIISITH OTHOCUTENBHYIO MOJEKYISPHYIO M MOJSIPHYIO MAacChl BELIECTB,
MacCOBYIO JIOJIF0 XMMHYECKOTO 3JIeMeHTa 1o (opmyse COeTUHEHHS, MAaCcCOBYIO
JIOJII0 BEIIECTBA B PACTBOPE, MPOBOJUTH PACUYETHI MO YPABHEHUIO XHUMHYECKOM
peaKkiuy;

MIPUMEHATh OCHOBHBIE ONIEPAIIUU MBICIIUTEIBHON JIEATEIbHOCTH — aHAJIN3 M CUHTE3,
CpaBHeHHE, O0O0OOIICHHE, CHUCTEeMaTH3alMi0, KIACCU(UKAIMIO,  BBISBICHUE
MPUYMHHO-CIEACTBEHHBIX CBS3€H — JJI1 U3yUYE€HHs] CBOMCTB BEIIECTB U XUMUUYECKHUX
peakiuii, eCTeCTBEHHO-HAYYHBIE METOJbI MMO3HAHUS — HAOII0JICHHUE, W3MEPEHHE,
MOJEJIMPOBAHUE, FIKCTIEPUMEHT (PEeaJIbHbIN U MBICIICHHBIN );

clleIoBaTh IpaBWiIaM TMOJb30BAaHUS XHUMUYECKOM TMOCYIoW U 1ab0opaToOpHBIM
o0opyIoBaHMEM, a TaKXKe MpaBUiiaM OOpaIeHus: ¢ BEIECTBAMH B COOTBETCTBUU C



MHCTPYKLIMSMHU 110 BBINOJIHEHUIO JIA0OPATOPHBIX XHWMHUYECKHUX OIBITOB TI0
MOJyYEHUI0O M COOMpAaHMIO Tra3000pa3HbIX BEIECTB (BOAOPOAA M KHCIOPOIA),
IIPUTOTOBJICHUIO PAaCcTBOPOB C OIPENECIEHHOW MAacCOBOM JI0JE€H PACTBOPEHHOIO
BEIIECTBA, IUIAHUPOBATh M  IPOBOJAUTh XUMHUYECKHUE OSKCIEPUMEHTHl 110
pacrno3HaBaHHUIO PACTBOPOB LIEJIOUEN U KUCIIOT C IIOMOILBIO MHJIMKATOPOB (JIAKMYC,
(dheHondTanenH, METHIIOPAHXK U JPYTHE).

K xoHIy 00y4eHus B 9 kiacce npeMeTHbIC pe3yabTaThl Ha 0a30BOM YPOBHE JOJDKHBI
OTpaxkaTb c(HOPMUPOBAHHOCTH y OOYUAIOLIUXCSI YMEHHI:

PacKpbIBaTh CMbICII OCHOBHBIX XMMHUECKUX MOHITUN: XUMUYECKUHN IEMEHT, aTOM,
MOJIEKYJla, HOH, KaTHOH, AaHHOH, IIPOCTOE BEIIECTBO, CII0)KHOE BEIIECTBO,
BAJIGHTHOCTb,  AJIEKTPOOTPULATENIBHOCTh, CTEIEHb OKHUCIICHMS, XHMHYECKas
peaKiys, XUMHYECKasi CBS3b, TEIIOBON 3P (PEKT peakluu, MOJb, MOJISAPHBINA 00BEM,
pacTBOp, DJIEKTPOJUTHI, HEIEKTPOIUTHI, SJIEKTPOJIUTHYECKAsT JUCCOLMALNS,
peaKkiu MOHHOTO OOMEeHa, KaTalu3aTop, XUMHUECKOE paBHOBECHE, OOpaTUMbIE H
HeoOpaTHMbIe PEeaKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIEC PEAKIIUU, OKUCITUTED,
BOCCTAaHOBUTENb, OKHUCJIEHME W BOCCTAaHOBJEHHUE, AJUIOTPONUs, amM(pOTEpPHOCTH,
XUMHUYECKas CBsA3b (KOBaJCHTHAs, HOHHAs, MeETaJUIMuYecKas), KpUcTaindecKas
pelETKa, KOPpPO3Usl METAUIOB, CIUIABBI, CKOPOCTh XHWMHYECKOW pEaKIUH,
npeaenbHo gonycrtuMas konneHnTpauus 11K BemecTsa;

WJUTFOCTPUPOBATH B3aUMOCBSI3h OCHOBHBIX XUMUYECKUX TOHSITHI U MIPUMEHSATH 3TH
TIOHSTHUSA MPU OMMCAHUU BEIIECTB U X MPEBpAICHUH;

UCIIOJIb30BaTh XWMUYECKYIO0 CHMBOJHKY JUIS COCTaBleHUS (OpMyN BEIIECTB U
YpaBHEHUN XUMUYECKUX PEAKIU;

ONpEEATh BAJIEHTHOCTb U CTENEHb OKUCIEHMS XUMHYECKHX JJIEMEHTOB B
COEIMHEHUSAX PA3JIMYHOTO COCTaBa, NMPUHAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY
KJIACCy COEMHEHUN 1o ¢hopMyliaM, BUJ XUMHUECKOH CBs3H (KOBaJleHTHAsI, HOHHAS,
METaJJINYECKasl) B HEOPTraHMYECKUX COCIUMHEHUSX, 3apsj] MOHA IO XMUMHUYECKOH
dbopMyre, xapakTep Cpelbl B BOJIHBIX PAacCTBOpaX HEOPTaHMUECKUX COEAUHEHUH,
THUI KPUCTAJUTMUECKOHN PEelIETKN KOHKPETHOTO BEILIECTBA;

packpeiBaTh  cMbicn  [lepuommueckoro 3axkona JI. WM. MeHnngeneeBa u
JIEMOHCTPUPOBATh €ro MOHMUMAaHME: OIHUCBHIBATH M XapaKTEpHU30BaTh TAOIMUYHYIO
¢dopmy Ilepuonuueckoil cucTeMbl XUMHUYECKUX 3JIEMEHTOB: PA3JIM4aTh IMOHSATHS
«rnaBHas noarpynna (A-rpynna)» u «mmobounas noarpynna (b-rpymnmna)y», mansie u
OonblIMEe  NEepUOJbl, COOTHOCUTh OOO3HAu€HMs, KOTOpble HUMEITCI B
MEepUOANYECKON TabIuIle, ¢ YHCIOBBIMU XapaKTEPUCTHUKAMU CTPOEHHS aTOMOB
XMMHUYECKHX DJIEMEHTOB (COCTaB M 3apsi sjapa, o0llee 4YHUCIO 3JIEKTPOHOB U
pacrpeiesieHue UX IO JIEKTPOHHBIM CII0SIM), OOBSICHATH OOIHE 3aKOHOMEPHOCTH B
VU3MEHEHHUU CBOMCTB JIEMEHTOB M UX COECIMHEHUI B Ipeneiax MajiblX NIEPHOJOB U
TJIaBHBIX MOATPYII C YUETOM CTPOEHHUS UX aTOMOB;

KJIaccu(UIUpoBaTh ~ XMMHMYECKHE  OJJIEMEHTBl, HEOpraHM4YecKhe  BelecTBa,
XUMHUYECKHUE PEAKLIUHU (110 YHCIy U COCTaBY YYAacCTBYIOLUX B pEaKLUU BELIECTB, IO
TerioBoMy 3G (]exTy, M0 H3MEHEHHMIO CTENEeHEH OKHCICHHS XUMHYECKHX
3JIEMEHTOB);

XapakTepU30BaTh (OMHUCHIBATh) OOMIME W CIENU(PUICCKHE XUMHYECKHE CBOMCTBA
MPOCTBIX M  CJIOXHBIX  BEUIECTB, TMOATBEp)KJIas ONUCaHHE MpUMepaMu
MOJIEKYJISIPHBIX U MOHHBIX YPAaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEaKIIUii;
COCTaBJISATh YPAaBHEHHS SJIEKTPOJIMTUYECKOM TUCCOLMALUU KHUCIIOT, LIeNoYeld U
coJieil, TOJTHbIE M COKpaLEHHbIE YPABHEHUSI PEaKIMii HOHHOTO 0OMEHa, ypaBHEHHUS
peakuuii, MOATBEPXKAAOIINX CYIIECTBOBAHUE T'€HETUYECKOM CBA3M MEXAY
BEIIECTBAMH PA3JIUYHbBIX KJIACCOB;



PacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUN MMOCPEICTBOM
COCTaBJICHHS 3JIEKTPOHHOTO OajaHca ITUX PEaKIuii;

IIPOTHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT X CTPOEHUS, BO3MOKHOCTH
MPOTEKAHUS XUMUYECKUX NTPEBPAILICHUI B Pa3JIMYHBIX YCIOBHSIX;

BBIYUCIISITH OTHOCUTEJIBHYIO MOJEKYISPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJIF0 XMMHUYECKOTO 3JIeMEHTa MO (opMyse COSAMHEHHS, MAaCCOBYIO
JIOJIF0 BEUIECTBA B PACTBOpE, IMPOBOJUTH PACUYETHl MO YPABHEHHUIO XUMHYECKOM
peakiuy;

coOnofaTh MpaBWia IOJB30BAHMS XMMHUYECKON TMocyaod u 1ab0opaTOpHBIM
o0Opy/OBaHUEM, a TaKXkKe MpaBwiIa OOpallleHUs C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKUUSMU 1O BBIIOJHEHHUIO JIa0OpATOPHBIX XWUMHUYECKHUX OIBITOB IO
MOJIYYEHUIO U COOMPAHMIO ra3000pa3HBIX BEIIECTB (AMMHAKa U YTIIEKHCIIOTO ra3a);
MPOBOJIUTh PEAKLMM, MOATBEPKIAIOIINE KAueCTBEHHBIM COCTaB PAa3IUYHBIX
BELIECTB: Pacro3HaBaTh OMBITHBIM IMYTEM XJOpUA-, OpoMHI-, HOAU-, KapOoHAT-,
docdar-, cumukar-, cyabdar-, THIAPOKCHI-UOHBI, KATHOHBI aMMOHHUS H HWOHBI
M3Y4YEHHBIX METAUIOB, MPHUCYTCTBYIOLME B BOJHBIX PACTBOPaX HEOPraHUYECKUX
BEILIECTB;

MIPUMEHATh OCHOBHBIE OII€pAIlMU MBICIIUTEIbHON JEATEIbHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHHE, 0000IlIeHNe, CUCTEMATH3AINIO, BBISBJICHHE MPUYUHHO-CIIEICTBEHHBIX
CBSI3€M — I U3YYEHHUSI CBOMCTB BEIECTB M XMMHUUYECKUX PEAKLHI, €CTECTBEHHO-
Hay4yHbIE METOAbl I[IO3HAHUS — HaONIOJEHHWE, HU3MEpPEHHE, MOJCIUPOBAHUE,
9KCIIEPUMEHT (PEabHbI U MBICICHHBIN)



9 KUIACC

KoanyecTBo yacoB DJIeKTPOHHBIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne ni/m ——— p Beero KOﬁHTpOJIbHLIe IIpakTH4eckune f)ﬁp?l)f OBAT e.])")m)l e
padoThbI padoThI pecype
Pa3nes 1.BemecTBo U XUuMHYeCKHEe PeaKIMH
11 [ToBTOpEeHME U YIriTyOJICHHE 3HAHUIT 5 1 bubnuorexa [JOK
OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
12 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuorexa [JOK
peaximii https://m.edsoo.ru/7f41a636
13 DNEeKTpONUTHYECKAs JUCCOLIUALIMS. 8 1 1 bubnnoreka [JOK
XMMHYECKUE PEaKIIUH B PACTBOPaxX https://m.edso0.ru/7f41a636
Uroro no pazngeny 17
Pa3nes 2.HemeTanibl M UX COeIMHEHUSI
21 OO01mmas XxapakTepruCTHKa XUMUIECKUX 4 1 bubnuorexa [JOK
anemenToB VIIA-rpynmel. ["anorenst https://m.edsoo.ru/7f41a636
OO0mas xapakTepuCcTHKa XMMIYECKHX Butmorexa [IOK
2.2 anemeHTOoB VIA-rpynnsl. Cepa u eé 6 https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01as xapakTepuCcTUKa XUMUYECKUIX
2.3 3neMeHT01£ VA-?pyrmH. Azot, hochop u ux 7 1 Egg;?ﬁgiii?ﬁn 412636
COCIMHEHUS
OO61as xapakTeprUCTHKa XUMUYECKUX
2.4 BHGﬁeHTOBP IVAI-)rpynnLI. Yrunepon u 8 1 2 Eggg?/ﬁeezzgﬂljﬂ 412636
KPEMHHU M UX COCTUHEHUS
Hroro no paznery 25
Paszpnen 3.MeTasuibl M MX COEIMHEHUS
3.1 OO6mue cBoiicTBa METAILIOB 4 bubmorexa HOK

https://m.edso0.ru/7f41a636
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3.2 Baxxueie MeTaisl 1 UX COSTUHEHUS 16 1 2 ﬁgggﬁ:;:igﬁ{fﬂ 412636
Hroro mo pazneny 20
Paznen 4. Xumusi 1 OKpy:Kamomas cpeaa
4.1 BemectBa 1 Matepuainsl B )KM3HU YEJIOBEKa 3 bubmorexa [IOK
https://m.edso0.ru/7f41a636
Hroro mo pazneny 3
PesepBHOE Bpems 3 bubmorexa [TOK
https://m.edso0.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7
9 KUIACC
N Kosaun4vecTBo 4yacoB Mara JJIeKTPOHHBbIE U(PPOBHIE
/i Tema ypoka Beero Kontpoabubie IIpakTuueckue W3ydeHus o0pasoBaTejbHbIe
padoThI padoThI pecypcbl
[lepnonnueckuit 3aK0H.

1 [Iepuonnueckas cucrema 1 bubnmnorexa [JOK
XuMH4eckux 3aementos 1. 1. https://m.edsoo.ru/00adb59e
Menneneesa

R S — ) Bubmiorera LIOK

. https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPUOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 bubnuoreka [IOK
HEOPraHWYeCKUX BEIECTB https://m.edsoo.ru/00adb7e2

4 Bunl XMUMHYECKOM CBA3U U THIEI 1 bu6mmorexa [IOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel mo teme

5 «IToBTOpeHue u yriybiaeHne 3HaHUH 1 1

OCHOBHBIX Pa3JiesioB Kypca 8
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KJacca»

KJ'IaCCI/I(l)I/IKaI_II/Iﬂ XHUMHUYCCKUX

bu6mmoreka [IOK

6 peaKIMii 10 PA3INYHBIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
7 peastumn. Mommme o roviorenmn i BuGmaorerca LIOK
' https://m.edsoo.ru/00adbe9a
TFEeTEPOTCHHBIX PEAKIIUIX
[TonsiTue 0 XMMUYECKOM
BHOBecHU. PaKTOPEI, BIUSIONIN
8 gi CK(z)peOCCTL xninggcgoﬁnpe;ilns u bubmorexa LHOK
https://m.edsoo.ru/00adc28c
MOJIOKEHNE XUMUYECKOTO
paBHOBECHUSI
9 OKuCIUTENbHO-BOCCTAHOBUTEIbHBIC bubmuorexa [JOK
peakiuu https://m.edsoo.ru/00adcade
10 ;ggfginasipﬁpgiii?{jg IIiIO(IJ/IJ'Ia6LIe Eubmorexa IIOK
: https://m.edsoo.ru/00adcd68
AIIEKTPOJIUTHI
11 HonHbIE ypaBHEHUS peaKIUi bubmorexa HOK
https://m.edsoo.ru/00add448
XUMHYECKUE CBOMCTBA KUCIIOT U
12 OCHOBaHMU B CBETE NPEACTABICHUIN bubnmnorexa [JOK
00 3JCKTPOTUTHUECKOM https://m.edsoo.ru/00add5d8
JMCCOLMAIIN
5| s ol o BuGorera LOK
N https://m.edsoo.ru/00add8b2
3IEKTPOJIUTUYECKON JUCCOLMAIITN
14 [TonsiTHe 0 rupoIU3e conei Eubmorexa LIOK
https://m.edsoo.ru/00add9d4
15 O06001IeHre U CUCTEMATU3ATIHS bubnuorexa [JOK
3HaHUH https://m.edsoo.ru/00addd12
16 ITpakTuueckast padora Ne 1. bubnuoreka [IOK
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«Pemrenue OKCIICPUMCHTAJIBHBIX
3aga4»

KonrtponsHast padora Ne2 o reme

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

bu6mmoreka [IOK

17 «DIIEKTPOIUTUYECKAs TUCCOIIMALINSL. https://m.eds0o.ru/00addecO
XUMHUYECKUE PEAKIIMH B PACTBOPAX)»
18 Xanwacosne cootcrna v npuvepe Bubmiorera LIOK
pHMep https://m.eds00.ru/00addfe2
XJIopa
19 xaiacont csoiicrs. nomycne ubmorera LIOK
» MOMYHCHAC, https://m.edsoo.ru/00ade104
MIPUMEHEHNE
20 lonyuenme common wucors, ubmmotera LIOK
YHCHHE COI ’ https://m.edsoo.ru/00ade348
U3y4YeHHe e€ CBOMCTBY»
20 o peasiut, s o Bubmorera LIOK
DCAILIH, g https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
22 OO1as xapakTepuCcTUKa SJIEMEHTOB bubnmnoreka [JOK
VIA-rpyrmimsr https://m.edsoo.ru/00ade64a
AnnoTpornHbie MOIU(MUKALIUY CEPHI.
23 Haxoxenne cepsl U €€ coeTMHEHU I bubnnorexka [JOK
B IIpUpoJie. XMMUYECKUE CBOWCTBA https://m.edsoo.ru/00ade64a
cepbl
2 dmocerne n mmaconi Bubmotera LIOK
N https://m.edsoo.ru/00ade802
CBOICTBa
| e, o e Bumorera LOK
N https://m.edsoo.ru/00adea28
CBOMCTBa, TPUMEHEHNE
26 XUMUYECKHE peakliny, JIexallre B bubnnoreka [JOK
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OCHOBE MPOMBIIIUIEHHOTO crioco0a
MOJTyYEHUSI CEPHOM KUCIIOTHI.
XUMUYECKOe 3arpsi3HeHue
OKpY>Karollen cpelibl COEAUHEHUSIMHU
cepsl

https://m.edsoo.ru/00adec8a

Brruncienue MmaccoBod 10U

bu6mmoreka [IOK

27 BBIXOJIa IPOJIYKTa PEaKIIUU https://m.edsoo.ru/00adec8a
OO61as xapakTepuCcTUKa SJIEMEHTOB
VA-rpymmbi. A3OT, bu6mmoreka [IOK

28 PactIpOCTPAHCHHE B HPHPOAE, https://m.edsoo.ru/00adeea6
¢busnvecKre 1 XUMHUECKUE — '

CBOMCTBa
29 e caofiotse notyucre BuGmnorera LIOK
» MOy https://m.edso0.ru/00adf004
MIPUMEHEHNE
[IpakTuueckas padora Ne 3 o Teme BuGnuotexa LIOK

30 «[lomyuenne ammuaka, n3yueHue https://m.eds00.ru/00adf180
€ro CBOMCTB» — '

31 A3OTHas KUCIOTa, €€ (hu3ndeckue u bu6mmoreka [JOK
XUMHAYECKHE CBOWCTBA https://m.edsoo.ru/00adf306
Hcnons30BaHre HUTPATOB U COJICH

p | S e Buniorsa LOK
yAoop ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH Cpeibl
COCTMHEHUSMH a30Ta
doctop. Oxeun docdopa (V) u Butmiorexa [IOK

33 docdopHas kucinora, GuU3UIECKHe U https://m.eds0o.ru/00adf68a
XHUMUYECKHE CBOWCTBA, MOJYyUCHHE — '
Hcnonb3oBanue GocaToB B } Bubnuotexa LIOK

34 KauecTBE MUHEPAJIbHBIX Y100pEHUH.

3arpsi3HeHUE IPUPOJHON CPEJIb

https://m.edso0.ru/00adfc20
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dbocharamu

Yrnepon, pacnpocTpaHeHue B

bubmuorexa [JOK

35 HPHPOAS, q)mnq(icme " https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBOICTBA
Oxcupsl yriaepona, ux pusnveckue u
36 XUMHYECKHE CBOMCTBA. bu6mmoreka [IOK
DKOJIOTHYECKUE TTPOOIIEMBI, https://m.edsoo.ru/00adfebe
CBsi3aHHBIE ¢ OKcHIoM yrieposa (1V)
N bubmuorexa [JOK
37 YrombHas KHCO0Ta  eC CotH https://m.edso00.ru/00ae006¢c
[IpakTuueckas padora Ne 4 o Teme
38 "[lonyueHune yriaekuciioro rasa. bubnuorexa [IOK
KauecTBeHHas peakiysi Ha https://m.edsoo.ru/00ae027e
kapOoOHaT-UOH"
[lepBoHayanbHbIE TOHATHUS 00 Bubmiorexa [IOK
39 OpPraHUYECKUX BEIIECTBAX KaK O https://m.eds00.ru/00ac054e
COEIMHEHUSIX yIiepo/ia
40 Kpemuuii u ero coenuneHus bubmmorexa [OK
https://m.edso0.ru/00ae080a
ITpakTuyeckas paGora Ne 5.
a1 Pemenne skcnepuMeHTAIBHBIX bubnnorexka [JOK
3a1a4 1o reme «Baxueine https://m.edsoo0.ru/00ae0bf2
HEMETAJITBI U MX COCTUHEHUS)
KonTponbnas padorta Ne3 no teme
42 «BaxHeinme HeMeTalIbl U UX ﬁggg?/()r;eelai&or}lf/OanOew
COCTMHEHUS»
OO6m1ast XxapakTeprucTruKa
43 XUMHYECKHUX DJIEMEHTOB — bubnmoreka [JOK

MeTaJUI0B. MeTaruindyeckas CBA3b 1
MeTaJUIMuecKasi KpucTauinuecKas

https://m.edso0.ru/00ae103e



https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e

pemérka. @u3ndyeckue CBOMCTBA
METAJIJIOB

XUMHUYECKUE CBOUCTBA METAJLIOB.

bu6mmoreka [IOK

44 i;ﬁg;iﬁiﬁﬂfg;ﬂtgm https://m.edso00.ru/00ae1156
OO6mmwme crmocoOb! MOTyYeHUS
p | aommn Comm e o LOK
CCITH OJIHH W3 PEAreHTOB CONCPHKUT https://m.edsoo.ru/00ae1156
puMecH
46 [TonsTHE O KOPPO3UM METAJLIOB BH6H_HOTCKa HOK
https://m.edso0.ru/00ael1278
bu6mmoreka [IOK
47 Ienotrere Merab https://m.edsg).ru/OanMbZ
48 Okcuabl ¥ THAPOKCUBI HATPUS U bubnnoreka [JOK
KaJus https://m.edsoo.ru/00ae14b2
49 [IlenoyHo3eMeNbHBIE METAILITBI — bubnuotexa [JOK
KaJbIIUi U MarHui https://m.edsoo.ru/00ael15e8
50 Baxxnenmme coeqmHeHns KaJIbITUs bubmiorexa LJOK
https://m.edsoo.ru/00ael15e8
51 JKécTKoCTh BOJIBI M CIOCOOBI €€ bubmuorexa [JOK
yCTpaHEeHUs https://m.edso00.ru/00ae1886
o | e e B LOK
yerpaems” https://m.edsoo.ru/00aelae8
53 O6O6HVIGHI/IG 1 CHCTEMaTH3aIIH
3HaHUI
. bubmuoreka [JOK
>4 AJTOMHHHH https://m.edsc%.ru/Oanch
55 AMdoTepHbIe CBOMCTBA OKCHIA U bubnuorexa [JOK
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THIPOKCH/IA https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
56 Keneso https://m.edso0.ru/00ael1d86
57 OKcuapl, THAPOKCUABI U COTH bu6mmoreka [IOK
xenesa (1) u sxemnesa (111) https://m.edsoo.ru/00ae35e6
58 O06o001IeHNne U CUCTeMaTH3aIUS
3HAHUU
[IpakTuueckas padora Ne 7.
59 Pemenne skcnepuMeHTAIBHBIX bubnnorexa [HOK
3aj71a4 1o teme «BaxHeiume https://m.edso0.ru/00ae3de8
METAJIIBI U UX COCITMHEHUS
Brruncnenus mo ypaBHEHUSIM
XUMHUYECKHUX PEaKIIHii, €CIIK OJIUH U3
60 peareHToB JiaH B U30BITKE WU bubnuorexa [JOK
COIEPIKHUT IpUMECH. Beraucienus https://m.edso0o.ru/00ae1750
MacCOBOM J0JM BbIXOJa IPOIYKTa
peaxkuuu
61 O06o011eHne U cucTeMaTU3aIus
3HAHUU
KontponbHast pabota Ne4 o reme
62 «BaxHene MeTauTbl U UX
COEJIMHEHHU S
63 Bemectsa u maTepuaisl B bu6mmoreka [JOK
[IOBCEIHEBHOM XU3HU YEI0BEKA https://m.edso0.ru/00ae3f50
64 XUMUYECKOe 3arpsi3HeHne bubnnorexka [JOK
OKpY>KaroIen cpebl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B pelieHun bubnuorexa [IOK
9KOJIOTMIECKUX MpodIIeM https://m.edsoo.ru/00ae4270
66 PesepBHblil ypok. O600611eH1E 1 bubnnorexa [JOK

CHCTeMaTHu3alus 3HaHUH

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



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

67 PesepBubIil ypok. O600111IcHIE 1 1 bubmuorexa [JOK
CHCTEMATHU3ALNs 3HAHUI https://m.edso0.ru/00adb33c
68 PezepBHblit ypok. O6o01eHue u 1 bubmmorexa [IOK
CHCTEMATHU3ALINAS 3HAHUI https://m.edso0.ru/00ad9ch?2
OBUIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOJNYECKOE OBECIIEHEHHUE OBPA3OBATEJIBHOI'O
IMPOILECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

» Xumus, 9 knace/ Pymsutuc I'.E., ®enpaman @.1°., AkrioHnepHOe 00IIeCTBO
«M3parenscTBO «lIpocBemenue»

METOANYECKHUE MATEPHUAJIBI 1JIs1 YYUTEJIA
Xumus: ypoku B 9 kiacce: mocodue s yaurens/ H.H.I'apa. - M.: [IpocBenienue

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU
HUHTEPHET

Wntepner-mutardpopma Chepym

Caiit Uadoypok

POII
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