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INOACHUTEJIBHAA 3ATINCKA

[TporpammMa o XMMHUK Ha YpOBHE OCHOBHOTO 00IIer0 00pa3oBaHus COCTaBJIEHA HA OCHOBE
TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeIbHON NPOrpaMMbl OCHOBHOTO
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.

[TporpamMa mo XuMmMuM Ja€T NpeACTaBICHHE O IesAX, OOIled cTpareruu oO0ydeHus,
BOCIIUTAaHUS M Pa3BUTHA OOYYAIOIIUXCS CPEACTBAMH y4eOHOrOo NpPEAMETa, YCTaHABIHUBACT
o0s13aTesIbHOE MPEAMETHOE COJIepKaHKe, MpelyCMaTpUBaeT paclpeesieHue ero mo kiaccam u
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM IPOrpaMMbl [0 XUMHUH, ONIPEAEISAET KOJIUUECTBEHHbBIE
M KauyeCTBEHHBIE XapaKTEPUCTUKH COIEP)KAHUSA, PEKOMEHIYEMYIO IIOCIEIOBATEIBHOCTh
U3YUYCHHS] XUMHUH C YUETOM MEXKIIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBSA3EH, JOIMKH Y4eOHOTO
npoliecca, BO3pacTHbIX 0COOEHHOCTEH 00yJaromuxcs, onpeaensieT BO3MOKHOCTH MIpeaMeTa 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 yu€OHO-IIO3HABATEIbHOU
JeSITeIbHOCTH 00y4aroIIerocs o OCBOCHUIO y4EOHOT0 COEPKaHMSL.

3HaHME XUMUH CIIY’)KUT OCHOBOM i1 (POpMHPOBAHUS MUPOBO33pEHUS 00y4aroLerocs, ero
IpPEeCTaBICHUN O MaTepHaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAOT (GOPMHUpPYEMble XUMHUEH
NPECTABICHUS O B3aMMOIIPEBPAIICHUSAX YHEPTUU U 00 SBOJIIOLUHU BEHIECTB B MPUPOJIE, O ITYTSIX
peuieHuss I00aIbHBIX MPOOJIEM yCTOMYMBOIO pa3BUTHS 4YEIOBEYECTBA — CBIPHEBOIA,
HHEPTEeTUYECKOM, MUILEBON U KOJIOTUIECKON 0€301MacHOCTH, MPOOIIeM 3ApaBOOXPAHEHUSI.

N3yuenune xumunu:

CIOCOOCTBYET peaju3allii BO3MOXHOCTEH JJIsi caMopa3BUTHS U (OpPMHUPOBAHUS
KYJIBTYpPBI JINYHOCTH, €€ 0011el U PYyHKIHNOHAIBHOM IPaMOTHOCTH;

BHOCHUT BKJIJ] B ()OPMHPOBAHUE MBIIUICHUS U TBOPYECKHX CIIOCOOHOCTEH 0OydJaromnxcs,
HaBBIKOB  MX  CaMOCTOSTENbHOM  yuyeOHOM  JesITeNbHOCTH,  SKCIEPUMEHTAIbHBIX U
UCCJIEIOBATEIbCKUX YMEHUH, HEOOXOOUMBIX KaKk B IIOBCEIHEBHOM 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--HAyYHON TPAaMOTHOCTH O0yUarOIINXCS;

CHOCOOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAayYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ] B JKOJIOTUYECKOE 0Opa3oBaHUE
oOyJaromuxcs.

JlanHble HampaBiieHHs B OOyYEHHH XUMHUHU O0€CIEeUMBAIOTCS CHEU(UKON COAepKaHUs
y4eOHOTro TpeaMeTa, KOTOPBIM SBIISETCS NeJarornyeckd aJanTHPOBAHHBIM OTPaKeHHEM
0a30BOM HAyKU XMMUU Ha ONPEICIEHHOM dTarie €€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOrO 0OIIero oOpa3oBaHHs OPUEHTUPOBAH Ha OCBOEHUE
00y4aroIMMHUCS CUCTEMbI MIEpBOHAYAIbHBIX MOHATUN XMMUHU, OCHOB HEOPraHMYECKOW XUMHUU 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
AJIEMEHTE M BEIIECTBE M CHUCTEMBI MOHATUH O XuMuueckod peakuuu. O0e 3TH CHCTEMBI
CTPYKTYpPHO OpPraHM30BaHbl 10 NPUHLUIY IOCIEAOBATEIBHOIO Pa3BUTUS 3HAHUN Ha OCHOBE
TEOPETUUYECKHUX MPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHsI 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.



TeopeTnueckue 3HaHUS PAcCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IOJIYYEHHBIX H
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 IO XHMMHHU CIOCOOCTBYET (OPMHPOBAHHUIO 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 MPUBJICUEHUEM 3HAHUM M3 paHee M3YYEHHBIX YYEOHBIX IPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinaccel» u «Pusuka. 7 Kjacc.

[Tpy n3yueHnH XMMHUN IPOUCXOJUT (POPMUPOBAHUE 3HAHUM OCHOB XUMHUYECKOM HAyKH Kak
00JaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON AESITEIbHOCTH YEJIOBEKA M KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KyJIbTYpbl. 3afaua y4eOHOIo IpeaMeTa COCTOUT B (OPMHPOBAHUU
CHCTEMBbl XUMHUYECKUX 3HAHUN — BaXHEUIHMX (DAKTOB, MOHSATUN, 3aKOHOB U TEOPETHYECKHX
IOJIOKEHUH, JIOCTYNHBIX OOOOIIEHHH MHMPOBO33PEHUYECKOr0 XapakTepa, s3blKa HayKH, B
IPUOOIIEHNHU K HAyYHBIM METO/1aM [TO3HAHUS IIPU U3YUEHUH BEIIECTB U XMMUUYECKUX PEaKLUi, B
(GOopMHpOBaHMM W pPa3BUTUM [103HABATEIbHBIX YMEHMH M MX HIPUMEHEHHH B Y4eOHO-
MIO3HABATEJILHON U y4eOHO-UCCIIE0BATEIbCKOMN 1EATEIbHOCTH, OCBOEHUH TPaBUil OE30M1aCHOTO
oOpalleHus C Bel[eCTBAMU B IIOBCEIHEBHON KU3HU.

[Ipy u3yuyeHMH XUMUU Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMsI BaXXHOE 3HAUYEHUE
nproOpenu Takue ey, Kak:

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

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

— ofecrieueHue YCJIOBHMM, CIHOCOOCTBYIOUIMX MPHOOPETEHHIO OO0YYalOIIMMHUCSA OIbITA
pa3sHOOOpa3HOM JEeATEIbHOCTH, MO3HAHHUS M CAaMOIIO3HAHHUS, KIIIOYEBBIX HAaBBIKOB (KIFOYEBBIX
KOMIIETEHII ), IMEIOIINX YHUBEPCAIbHOE 3HAUE€HUE AJIS1 PA3IMYHBIX BUAOB JAESITEIbHOCTH;

— (hopmupoBanue o61mel GyHKIIMOHAIBHOW M €CTECTBEHHO-HAYYHOW TPAaMOTHOCTH, 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 OTHOIIEHUH, TOHUMaHUs LIEHHOCTH
XUMHUYECKMX 3HaHWM Ui BBIPAOOTKM 3KOJOTMYECKH I€1eco00pa3HOro MoBeneHus B OBITY U
TPYAOBOM JEATENBHOCTH B LENSIX COXPAHEHMS CBOETO 370POBbS M OKPYXaroLleW MpUPOJHON
Cpelibl;

— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO M CAaMOBOCITUTAHHUIO
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, coctaBisieT 136 yacoB: B § kacce — 68 yacoB (2 yaca B Hezieno), B 9 kiacce — 68
yacoB (2 yaca B HEJIEINIO).

B nauane yueonozo 6o eécex cmynenax ooyuenus 6xo0Hoil KORmMpPOJib, 8 KOHUE Y4eOH020 200a
npomesxcymounas ammecmayua: 6 8 Kiacce- KoHmpoavhnaa paboma, ¢ 9 Kiacce
oughghepenyuposannwli 3auem.



COJAEPKAHUE OBYYEHUA

8 KVIACC

ITepBoHayajbHBIC XHMHYECKHE NOHATHS

[Ipenmer xumuun. Posib XMMUM B KU3HM 4YEJIOBEKA. XMMHS B CUCTEME HayK. Tema u
BeniecTBa. Dus3nueckne CBOWCTBA BEIECTB. ArperarHoe cocrosHue BeuniecTB. [lonsatue o
METO/1aX MO3HAaHMs B XUMHH. UHCThIE BellecTBa U cMecu. CiocoObl pa3iesieHus: CMeceu.

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

Xumnueckass ¢opmyna. BalleHTHOCTb aTOMOB  XMMMYECKMX 3JIEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BellecTB. OTHOCUTENIbHAsA aTOMHast Macca. OTHOCUTEIbHAST MOJIEKYJIIpHAs
Macca. MaccoBasi 10J11 XMMHUYECKOIO DJIEMEHTA B COCJMHCHUH.

KonunuectBo BemectBa. Monb. MousipHas macca. B3auMocBsA3b KoJIMYecTBa, Macchl U
yucia CTPYKTYPHBIX €MHHULL BelecTBa. Pacuérsl o ¢popmynaM XMMHUYECKUX COSAMHEHUH.

®usnyeckue M XMUMHUYECKHUE SBICHUS. XHUMUYECKas peakuus U €€ MPU3HAKU. 3aKOH
COXpPaHEHMsI MacChl BEIEeCTB. XUMHUYECKUe ypaBHeHUs. Kiaccupukanus XMMHUYECKUX peakuuit
(coenMHEHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMMYECKOH MOCy[I0#, mpaBuwiaMu paboThl B jJaboparopuu U npuéMamu
oOpareHus ¢ 1a0opaTOpHbIM O0OpPYIOBAHUEM, M3YYE€HUE M ONHUCAHUE (PU3MUECKUX CBOWCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOIOJeHNEe (PU3NIECKUX (TUTaBJICHUE BOCKA, TasTHUE JIbJA,
pacTupaHue caxapa B CTyIIKe, KMIIEHUE U KOHJEHCALUs BOJbI) U XUMHUECKUX (TOpEeHHE CBEYH,
IIPOKAJIMBaHUE MEJHOM MPOBOJIOKH, B3aUMOJECICTBHE Mea ¢ KUCIOTOM) ABIEHU, Ha0It01eHue
U OIMCAaHHWE TPU3HAKOB IPOTEKAHUS XHUMHUYECKUX peakuuil (pasjoxkeHHe caxapa,
B3aMMOJICICTBHE CEPHON KMCIIOTHI C XJIOpHIOM Oapus, pasnoxeHue ruapokcuaa meau (1) npu
HarpeBaHuM, B3aMMOJeicTBHE keie3a ¢ pactBopoMm coiu meau (), u3yuenme crmoco6oB
paszeneHus cMeceil: C IOMOIBI0 MarHuTa, (UIbTPOBAaHUE, BbIIAPUBAHME, IUCTUIUISLIMS,
xpomarorpadus, TNpOBEICHHE OUYUCTKH IIOBAapEeHHOM CcolM, HaOMI0JeHUe M ONHCAHHE
pe3y/bTaToOB MPOBENEHUS OIbITa, WLIIOCTPUPYIOIIETO 3aKOH COXPAaHEHHUS MAacChl, CO3/JaHUE
MoJiesielt MOJIEKYI (IIapOCTEPIKHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BeleCTB

Boznyx — cmechk razos. CocraB Bo3nyxa. Kuciopoa — 32JIeMEHT M NPOCTOE BELIECTBO.
Haxoxnaenue kucinopona B npupoje, Gpu3nyeckue U XMMUUYECKUEe CBOWCTBA (peakluyd TOPEHHUs).
Oxcunpl. Ilpumenenne kucinopoga. CrocoObl TOJTy4eHHUs KHCIOpoJa B JIabOpaTopuu U
npoMbIIeHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — alioTporHas MOAM(pUKAIUs
KHCIIOpOJa.

TemoBoil 3((exT XuMUYECKONW peakiuu, TEePMOXMMHMUYECKHE YpaBHEHUS, 5K30- H
DHAOTEPMUYECKUE peakUMU. TOIIMBO: yroib MW MeTaH. 3arps3HEHUE BO3/yXa, YCHUIICHHE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOIO CIIOS.

Bomopon — anemeHT m mpocroe BewecTBo. HaxoxkaeHwe Bogopona B IPHUPOJAE,
¢u3nyecKkrue 1 XUMHUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOOBI oyueHus. Kuciorel u comnu.

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

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputens. PactBopbl. Hacklmennsie u
HEHACBILICHHBIE pacTBOphl. PacTBopuMocTh BewiecTB B Boje. MaccoBast Jois BeEIlECTBAa B
pacTBope. XHUMHUECKHE CBOMCTBA BOoAbl. OcHOBaHMs. Ponp pacTBOpoOB B NMPHUPOJE M B KU3HU
yenoBeka. KpyroBopor Bojabl B HpUpoJe. 3arpsi3HEHUE MPUPOAHBIX BoA. OXpaHa M OYMCTKA
MPUPOJIHBIX BOJ.

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



OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMBIE OCHOBAHUS.
Homenknatrypa ocHoBanuil. du3znyeckue M XUMHYECKHE CBOMCTBa OcHOBaHuil. [lomydyenue
OCHOBaHUM.

Kucnotel. Knaccuduxamnus kucnor. Homenkinarypa xucinot. @usndeckiue 1 XUMHYECKUE
cBoiicTBa kucaot. P akruBHoctu metamuioB H. H. bekerosa. Ilosyuenue kucior.

Conu. Homenkiarypa coneil. @u3ndyeckue u XUMUYECKue cBoiicTBa cosei. [lomydenue
COJIEH.

I'eneTnueckast CBA3b MEXKy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumenm:

KauyeCTBEHHOE OIpeeNieHUue COJepKaHUsl KUCIOpoJa B BO3AyXe, MOJIyYeHHUEe, COOMpaHue,
pacrno3HaBaHME€ M HM3yYEHUE CBOMCTB KUCIOPOJA, HAOIIOJEHUE B3aUMOACHCTBHS BEILECTB C
KHCJIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W INpEKpallleHusi ropeHus (Ioxkapa), 03HaKOMJICHHE C
o0pa3liaMu OKCHJIOB M ONHMCAaHUE MX CBOWCTB, IOJIyueHHE, COOMpaHHUe, paclio3HaBaHHE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3aumojciicTBue Bogopoga ¢ okcugom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHE BHICOMATEPUAIIOB), HAOIIOACHHE 0Opa3IoB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH pPAacTBOPEHHUS BEIIECTB C Pa3IMYHON PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEIEHHOM MacCOBOM JOJIed pacTBOPEHHOTO BEIECTBA,
B3aMMOJICICTBHE BOABI C MeTalulaMH (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUICOMATEPHAJIOB), UCCIEAOBAaHHE OOpPa3llOB HEOPTAaHUYECKUX BEIIECTB PA3JIMYHBIX KIIACCOB,
HAOJI0/ICHUE W3MEHEHUS OKPAaCKM WHAMKATOPOB B pPAcTBOpax KHCIOT M UIeNoued, h3ydeHHe
B3aumojeiicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peakuuii HeWTpaiau3alud, IOJIyYeHHE HEpPAaCTBOPUMBIX OCHOBAHMI, BBITECHEHHUE OJIHOTO
MeTaJljia IpyruM U3 pacTBOpa COJIU, PELIEHHE SKCIIEPUMEHTAIIBHBIX 3a/1a4 10 TeMe «BakHelime
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

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

[lepBble TOMBITKA KIACCU(PUKALNUU XUMHUECKUX dieMeHToB. [loHsTHe O rpynmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIEC U MIEIOYHO3EMETbHBIE METAJLIbI, TaJIOTE€HbI, HHEPTHHIE Ta3bl).
DNeMEeHTHI, KOTOpbIe 00pa3ytoT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.

Ilepnonnueckuit 3akoH. Ilepmommueckas cucremMa XuUMHUYECKHX dieMeHToB J[. .
MenneneeBa. Kopotkomepuomnas u miauHHONepuonHas ¢opmbl [lepromudeckoil cuUCTEMbI
xumuueckux siemeHToB JI. M. MenneneeBa. Ilepuonsl u rpymnmbl. DU3HYECKHd CMBICH
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Crpoenue aromoB. CocrtaB aromHbIX szaep. M3ortombl. Onexktponbl. CrTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBBIX 20 XUMUYECKUX AeMeHTOB [lepuonndeckoil CuCTeMbl
. W. MenneneeBa. XapakTepHCTUKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuoanueckoit cucreme J[. . Menaeneesa.

3aKOHOMEPHOCTH U3MEHEHUS PaJinyca aTOMOB XUMUYECKUX JIEMEHTOB, METAIIIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIaM U MEPUOIAM.

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

XuMudeckas CBSI3b. KoBanentnas (momnsipHas " HEMoJIsipHast) CBSI3b.
DIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHAas CBA3b.

Crenenb  okuciieHHs.  OKHUCIUTENbHO--BOCCTAHOBUTENbHBIE  peakuuu. [Ipormeccer
OKHUCJIEHUS U BOCCTAaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

M3Yy4eHHE OO0pa3loB BEIIECTB METANIOB U HEMETaJUIOB, B3aUMOJICHCTBUE THIPOKCHIA
[IMHKA C PAacTBOpPaMH KUCIOT W IIEJI0Yed, MPOBEACHHUE OMBITOB, WITIOCTPUPYIOMIUX TTPUMEPHI
OKHUCJIUTETHFHO-BOCCTAHOBUTENBHBIX PEAKIUi (TOPEHUE, PEAKIIUU PA3II0KEHHUS, COSTUHEHHS ).

Meswcnpeomemnnie ceasu



Peanm3zaniust MeXMIpEMETHBIX CBSI3€H MPU U3YUYEHUU XHMHH B § KJacce OCYIIECTBIISICTCS
yepe3 MHCMOIb30BaHME KaK OOLIMX €CTeCTBEHHO--HAyYHBIX TMOHATHM, Tak U TOHSATHIA,
SIBIISTFOIIIAXCSI CHCTEMHBIMHU TSI OT/ACTBHBIX MPEAMETOB €CTECTBCHHO--HAYYHOTO ITUKJIA.

OO0mue ecTecTBEHHO--HAy4YHbIE TOHATUSA: HAY4YHbIH (DAaKT, TUIOTE3a, TEOPHUS, 3aKOH,
aHaIM3,  CHUHTE3,  KIacCH(PUKAlWs,  IMEePUOJUYHOCTh,  HAOIIOJEHUE,  DKCIEPHUMEHT,
MOJIeJIUPOBAaHUE, U3MEPEHHUE, MOJIEIIb, IBJICHHE.

O®uznka: Marepusi, aToM, OJJIEKTPOH, NPOTOH, HEHUTPOH, WOH, HYKIH], H30TOIBI,
pPaZO0aKTUBHOCTb, MOJIEKYJA, JJIEKTPUYECKUN 3apsl, BELIeCTBO, Tel0, 00bEM, arperaTHOe
COCTOSTHUE BEIECTBA, ra3, (PU3WYCCKUE BEIUYHMHBI, SIUHUIBI U3MEPEHUS, KOCMOC, IUIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, ouochepa.

['eorpadus: armocdepa, ruapocdepa, MHHEpaIbl, TOpPHbIE IOPOJIbI, IOJE3HbIC
HCKOTIaeMbIe, TOIUTHBO, BOJHBIC PECYPCHI.

9 KJIACC

BemecTBo M XUMHYecKasi peakuust

ITepuognueckuit 3axkoH. llepuommueckas cucremMa xumudeckux daemeHtoB J[. M.
MengeneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHMHM CBOMCTB XUMHYECKHX
JJIEMEHTOB NEPBBIX TPEX NEPHUOAOB, Kallds, KalbLUsi U HUX COCOUHEHUM B COOTBETCTBUHU C
M0JIO’KEHUEM 3JIeMeHTOB B [lepronyeckoii cucTeMe U CTpPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BMJbI XUMHUYECKOW CBSA3H. THUIBI KPUCTAIUIMUECKHUX PEUIETOK,
3aBUCHUMOCTh CBOMCTB BELIECTBA OT THUIIA KPUCTANIMYECKOW PEIETKHM M BHUJA XUMHUYECKOH
CBSI3H.

Krnaccudukanus ¥ HOMEHKIATypa HEOPTaHWYCCKHX BEIIECTB. XHUMHUYECKHE CBOWCTBA
BEUIECTB, OTHOCSIIMXCS K Pa3jMYHBIM KjaccaM HEOPraHWYECKUX COCIUHEHMH, T'eHEeTHYecKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccugukanus XUMUYECKUX peakluil Mo pa3IuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
YYaCTBYIOIIMX B pEakUUU BEIIECTB, IO TEMJIOBOMY 3(@exTy, Mo HM3MEHEHHIO CTENeHen
OKHCIICHUSI XUMHUYECKUX 3JIEMEHTOB, 10 OOpPAaTUMOCTH, MO Y4YacTHIO KaTajau3aTopa). JK30- U
SHI0TEPMUYECKUE PEAKIIUH, TEPMOXUMUYECKUE YPAaBHEHHUSI.

[Tonstne o cxopoctu xumuueckoil peaxiuu. ITonstue 06 0OpaTHUMBIX M HEOOPATUMBIX
XUMHYECKHX peakuusx. [IoHATHE O TOMOreHHBIX U TeTeporeHHbIX peakuusx. [loHsTue o
karanuse. lloHarne o XumuueckoM paBHOBecuU. DPakTOpbl, BIHAOIIME HA CKOPOCTh
XUMHYECKON peaKIMU U TOJI0KEHNE XUMUYECKOTO0 PaBHOBECHS.

OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIMH, 3JEKTPOHHBIA OalaHC OKUCIUTENIBHO-
BOCCTAaHOBUTENBbHON peakiuu. COocTaBlI€HHE YPAaBHEHMH OKHCIUTENIbHO--BOCCTAHOBUTEIbHBIX
peakImii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOr 0 OanaHca.

Teopust 3MEKTPOIUTHUECKON TUCCOLMALNU. DIEKTPOJIUTHl U HEIJIEKTPOIUThl. KaTHoHbI,
AQHUOHBI. MexaHu3M JHCCOLMAllMM BELIECTB C pa3IUYHBIMM BHJAMHU XHMHUYECKOH CBS3H.
Crenens aucconuanuu. CHIbHBIC U CIa0bIe DIIEKTPOTUTHI.

Peakuuu moHHOro o6MeHa. YcClIOBHsS NMPOTEKaHUs peakIMii HOHHOTO OoOMeHa, TOJHbIE U
COKpal€HHbIE MOHHBIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAaHWW M COJEH B CBETE
NpeCTaBIeHUH 00 3JIEKTPOTUTHUYECKON auccoluanuu. KadyecTBEeHHbIE peaklud Ha HWOHBL
[TonsiTHE O THIPONIH3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUIMYECKUX PEHIETOK HEOPraHWYECKUX BEIIECTB —
METAJUIOB M HEMeTauioB (rpadura W anmasza), CIOXKHBIX BEIIECTB (XJOpUIa HaTpus),
UCCJIEIOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMMUYECKOM peakIuu OT BO3ACHCTBHS PA3IUYHBIX
(bakTOpOB, UCCIEI0BAaHUE IJIEKTPOIPOBOJHOCTU PACTBOPOB BEIIECTB, IMpOIECcca AUCCOLMALUU
KHUCJIOT, IIeno4Yed W cojeil (BO3MOYKHO HCIIOJIb30BaHME BHUEO MAaTepUalioB), IPOBEICHUE



OTIBITOB, WIUTIOCTPUPYIOIIUX NPU3HAKK MPOTEKaHUs peakiuii MOHHOro oOMeHa (oOpa3oBaHue
ocajika, BbIAEICHME Tra3a, 00pa3oBaHHME BOJbI), OINBITOB, WUIIOCTPUPYIOIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX pEaKUUil (FOpeHHE, peakUUu pPas3IoKEeHUsl, COCIAUHEHUS),
pacrio3HaBaHUE HEOPraHUMYECKUX BEIIECTB C IOMOUIbIO KaueCTBEHHBIX pPEaKLUUH Ha HOHBI,
pellIeHne IKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTtayuibl 1 UX COeJUHEHHUS

OOmass xapakTepucTUKa TrajoreHoB. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEepHbIE
crenieHu okucineHus. CrtpoeHue M (U3MYECKHE CBOWCTBA IMPOCTBIX BELIECTB — TaJOIE€HOB.
XUMHYECKHE CBOMCTBA Ha IpUMeEpe Xjopa (B3aMMOAEHCTBHE C MeETaulaMH, HEMETajlaMu,
menoyamu).  Xsoposopopoa. ConsiHas  KHMCIOTa, XUMHMUYECKHE CBOMCTBa, IOJIy4CHHE,
npuMeHeHue. JlelicTBue XJiopa U XJIOPOBOAOPO/ia Ha OPraHU3M uelloBeka. BaykHelme Xi1opuabl
U UX HAXOXJEHUE B IIPUPO/IE.

OO6mas xapakrepuctuka 351eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue M (pu3MUYecKHe CBOWCTBA MPOCTBIX BEIIECTB —
KHCJIOPO/Ia M Cepbl. AJUIOTPOIHBIE MOJAM(PHUKAINN KUCIOPOJa U Cepbl. XUMHUECKUE CBOWCTBA
ceprel. CepoBOJOpOA, CTpoeHue, (U3MYeCKHe M XMMUYecKue cBoHcTBAa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHas KUCIIOTa, (PU3NYECKNE M XMMHUYECKHE CBOWMCTBA
(oOme Kak MpeacTaBUTENs Kiacca KUCJIOT M creuuduueckue). XUMHUYECKUE pPeakluy,
JeKallie B OCHOBE IPOMBILIUIEHHOIO croco0a MoJydyeHusi cepHo KuciotTbl. I[lpumenenue
cepHOi KucinoThl. CoM CepHOM KMCIOThI, KAUeCTBEHHAs peaklys Ha cyiabgaT-uoH. Haxoxenue
ceppl U €€ CcoelMHEHUM B MpUpoae. XHUMHUECKOE 3arps3HEHUE OKpY’Kalollell cpenbl
COCJMHEHUSIMU Cepbl (KHCIOTHBIE NOXAM, 3arpsa3HEHUE BO3AyXa M BOJOEMOB), CIIOCOOBI €ro
[PEIOTBPALLCHUS.

OOmas xapakrepuctuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOCHHMS aTOMOB,
XapakTepHbIE CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWE B NpuUpoie, (QHU3UYECKUue u
XUMHYecKHe cBoiicTBa. KpyroBopot a3ora B npupoje. AMMUak, ero pu3ndeckue 1 XuMUYECKHUe
CBOWCTBA, MoJlyueHue u npuMmenenue. Conu aMMOHUs, NX (PU3NYECKHE U XMMUYECKHE CBOMCTBA,
npuMeHeHue. KauecTBeHHast peakuus Ha MOHBI aMMOHHUS. A30THas KHUCJIOTa, €€ MOJy4YeHHUE,
busznueckue M XUMHYECKHE CBoOilcTBa (oOmIMe Kak MpEeACTaBUTENs Kjacca KHCIOT U
cneuuduyeckue). Mcnonap3oBaHWe HUTPATOB M COJEH aMMOHHUS B KauyecTBe MHUHEPAJIbHBIX
ynoOpeHuit. XuMHUYECKOe 3arpsi3HEHHE OKPYKAIOIIEH Cpelbl COSNUHEHUSIMU a30Ta (KUCIOTHBIC
JIOX/IM, 3arpsi3HEHHE BO37yXa, MOYBBl U BOA0EMOB). docdop, amaoTponmHble MOIUPHUKAIMU
docdopa, ¢puznueckue u xumudeckue cpoiicrea. Okcup docdopa (V) u pochopnast kuciora,
du3nueckue M XUMHMYECKHE CBOMCTBa, nosyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MUHEPATBHBIX YIOOPEHUI.

OOmast xapakrepuctuka 31aeMeHTOB |VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUs aTOMOB,
XapaKTEepHbIE CTETNIEHU OKUCIIEHUS. YTJIEepo/, alFIOTPOIIHbIE MOAU(UKAIINY, PACTIPOCTPAHEHHE B
npupoe, pusnueckue 1 XuMuUeckue cBoictBa. Ancopbuns. KpyroBopotT yrieposaa B mpupoe.
Oxkcupapl yriaeposaa, ux pU3NYeCKUe U XUMHUYECKHE CBOMCTBA, JIEHCTBUE Ha JKUBBIE OPraHU3MBbI,
HOJy4eHHE U TMPUMEHEHHE. DKOJIIOTHYEeCKUe MpoOiieMbl, CBs3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIO0TE3a I100aJIbHOTO TMOTEIUIEHHs KJIMMara, NapHUKOBBIA 3QQeKkT. YToibHas KUCIOTa U €€
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, MOJydeHHWEe M mpuMmeHeHue. KauecTBeHHas
peakiusi Ha  KapOoHar-uoHbl. lcmomp3oBanume  kapOoHaToB B OBITY, MEIUIIMHE,
IIPOMBIIIJIEHHOCTH U CEIBCKOM XO35HCTBE.

[TepBoHavanbHble MOHATHS 00 OPraHMYECKHX BEHIECTBaX KaK O COEAMHEHMSIX YIiiepoja
(MeTaH, 3TaH, OTWJIEH, AaleTWJIeH, ATAaHOJ, IJMIEPHH, YKCyCHas Kkuciora). IIpupoaHsie
UCTOYHUKU YIJIEBOAOPOJOB (Yrojib, HPUPOJIHBIM Ta3, HEPTh), MPOAYKTHI HUX HepepaboTKh
(OeH3uH), UX pOJIb B OBITY U MPOMBILIUIEHHOCTH. [ToHATHE 0 OMOJIIOTHYECKH BaXKHBIX BEIIECTBAX:
KUpax, Oelkax, yriaeBoJax — W HMX pOJIM B KU3HU 4YelOoBeKa. MarepHallbHOE €IUHCTBO
OpPraHMYECKHUX Y HEOPTraHMYECKUX COECIUHEHUI.



Kpemuuii, ero ¢usndyeckue M XUMHUECKHE CBOWCTBA, IOJyY€HHE M NpPUMEHEHHE.
Coenunenus kpemHusi B mpupoge. OOmume mnpeacrtaBieHus o0 okcume kpemuus (1V) u
KpeMHHUEBOU kucioTe. CUIIMKATHI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. Baskneiimue
CTPOUTENIbHbIE MaTepHalibl: KepaMuKa, CTEKJIO, LIEeMEHT, OeToH, xene300eToH. I[Ipobiembl
0€30MacCHOr0 UCNOJIb30BaHUs CTPOUTEIbHBIX MATEPHAIIOB B IIOBCEJHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

u3ydeHre oOpa3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTBI, IPOBEACHUE
KaueCTBEHHBIX PEaKIUil Ha XJOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIMbBITHI,
oTpakaromue (U3N4YeCKue U XUMUYECKHE CBOMCTBA T'aJOTC€HOB M MX COCAMHEHUH (BO3MOXHO
HCIIOJIb30BaHUE BHUACOMATEpUAIOB), O3HAKOMIIEHHE C 0OpasliaMu XJIOpUAOB (TajJOreHUI0B),
O3HAaKOMJICHHE ¢ o0pasumamu ceppl M €€ COeIMHEHHSAMHU (BO3MOXHO HCIIOJIb30BaHHE
BUJICOMAaTepHanoB), HaOmoJeHHe Tmpolecca OOyrauBaHUSL —caxapa TOJ  JIEHCTBUEM
KOHIICHTPUPOBAHHON CEPHOW KHCIIOTHI, U3yUYCHHE XUMHUYECKUX CBOMCTB pa30aBICHHOHN CepHOM
KHUCJIOTBI, TPOBEJCHUE KAaueCTBEHHOM peakluu Ha cynb(aT-uoH W HaONoJIeHuEe MpH3HaKa eé
NPOTEKaHUS, O3HAKOMJICHHE C (PM3MUYECKMMH CBOMCTBaMHU a30Ta, (ocdopa M UX COCTUHEHUIH
(BO3MOYKHO HCIIOJIb30BAaHKUE BHIEOMATEPUANIOB), 00pa3iaMu a30THBIX U (POchHOpPHBIX ynoOpeHui,
[OJIyueHUe, coOMpaHue, pacro3HaBaHHME U U3YYEHUE CBOWMCTB aMMHUAKa, IPOBEJCHHE
KAueCTBEHHBIX peakUuid Ha HMOH aMMOHUsA U Qocdar-uOH U U3yYEHHE NPU3HAKOB HX
IIPOTEKaHUs, B3aMMOJCICTBHE KOHLIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MEIbI0 (BO3MOXKHO
HCIIOJIb30BaHUE BUJCOMATEPHANIOB), U3y4YEHHE MOJENeld KpUCTANTMYECKHX PEHIETOK aiamasa,
rpaduTa, ¢yuiepeHa, O3HAKOMIIGHHE C MPOIECCOM aACOPOIMH PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MoiaydeHue, COOMpaHue, pacrio3HaBaHUE
U U3YyYEHUE CBOMCTB YIJIEKHUCJIOTO ra3a, IPOBEICHHE KaueCTBEHHBIX PEaKIMi Ha KapOOHAT U
CUJIMKAT-UOHbl M W3Yy4Y€HUE IMPU3HAKOB MX MPOTEKAHWS, O3HAKOMIIEHHE C NPOIyKLHUEH
CHWJIMKAaTHOM IPOMBIIIJIEHHOCTH, PELIEHHE SKCIIEPUMEHTANIbHBIX 3a/1ad Mo TeMe «Baxuelmme
HEMETaJUIbl U UX COCTUHEHUSD.

Metayibl M X COeIMHEHUS

OO0mass xapakTepUCTHKA XHUMHUYECKHUX DJIIEMEHTOB — METa/lIOB HAa OCHOBAaHUU UX
nonoxxkenus B [lepronnueckoit cucreme xumuiyeckux aemeHToB . 1. MenzaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. Meramuinueckass CBs3b M METAJUIMYECKas KpUCTAJUITMYecKas
pemérka. DJIEeKTPOXUMHUYECKUM psl HanpsokeHud MertamioB. dusnueckue U XUMHUYECKHE
cBoiicTBa MeTayuioB. OO1IMe crocoObl noyyyeHus: MeTaioB. [IoHATHE O KOPPO3MM METANJIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CriaBsl (CTallb, YyT'YH, TIOPATIOMUHUN, OpOH32a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIIJICHHOCTH.

[Ilenounbie MeTauIbl: TOJOKEHUE B [leproanyueckoil cucTeMe XUMUYECKUX AJIEMEHTOB /1.
H. MenneneeBa, CTpOEHHE UX aTOMOB, HAaXOXACHHE B Npupoae. PU3NYECKHE U XUMUYECKUE
cBOiicTBa (Ha nmpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUABI HaTpUs U Kanus. [Ipumenenue
HIEJIOYHBIX METANIOB U UX COCTUHEHUM.

[[{erouHO3eMENBbHBIE METAJIBI MarHui M KalnbUui: mnojoxeHue B [lepmogmyeckon
cucreme xumudeckux snemeHtoB J[. M. MeHneneeBa, CTpoeHHME MX aTOMOB, HaXxOXJIECHUE B
npupoae. PU3NYECKUE U XMMHYECKHE CBOMCTBA MarHus M Kajblvs. BaxkHeimme coennHeHus
KablMs (OKCUI, THIPOKCH, CONN). ZKECTKOCTH BOJBI M CIIOCOOBI €€ yCTpaHEHHS.

AmoMuHuii: nonoxenue B Ilepuonuyeckoil cucrteme xumudeckux snemeHto [l U.
MenzeneeBa, CTpOEHHE aTomMa, HaxOKJAeHUe B npupoje. dusndeckne U XMMHUYECKHE CBOMCTBA
anmoMuHUS. AMQOTEpHbIE CBOWCTBA OKCH/Ia U THIPOKCH]IA alIFOMUHHSL.

Kenezo: mnonoxenune B Ilepmonuueckoid cucreme xumuueckux osnemeHToB J[. U.
MeHnneneeBa, CTpO€HHE aToMa, HaxoXJeHne B npupojae. Gusndyeckne U XMMUYECKHE CBOMCTBA
xkene3a. Okcunwl, Tuapokcunsl u comu skenesa (I1) m xenmesa (lll), ux cocra, cmoiicTBa u
MIOJIyYECHHE.

Xumuueckuii IKCnepumenm:



O3HaKOMJICHHE C OOpa3llaMH METaIOB W CIUIaBOB, UX (IM3WYECKHMMU CBOWCTBAMH,
U3y4eHHE pe3yJbTaTOB KOPPO3UM METAUIOB (BO3MOXKHO MCIIOJIB30BaHME BUEOMAaTEpPHAIIOB),
0COOEHHOCTEHN B3aMMOJEHCTBUS OKCUAA KaJbIUs U HATPUS C BOJOM (BO3MOYXKHO UCIOJIb30BAaHUE
BUJIEOMATEPUAJIOB), HCCIEIOBaHUE CBOMCTB JKECTKOM BOJBI, IIpolLleccCa TOPEHMs >Kele3a B
KHCIIOpoJe  (BO3MOXHO  MCIIOJIb30BaHME  BUIEOMATEPUATIOB), IPU3HAKOB  IPOTEKAHUS
Ka4eCTBEHHBIX pEaKkIUil Ha MOHBI: MAarHWs, KajblMs, aTIOMUHUS, LIMHKA, xene3a (I1) u xenesa
(1), mequ (1), HaOnrOIEHME W ONKMCAaHKE MPOLIECCOB OKPALIMBAHUS IUIAMEHH MOHAMU HATpUS,
KaJIus U KaJbLus (BO3MOXKHO HCIIOJIb30BaHUE BHIEOMATEPUANIOB), UCCIEJOBAaHNE aM(pOTEPHBIX
CBOMCTB I'MJIPOKCH/Ia AJIFOMUHUS U THIPOKCH/IA LIMHKA, PEIIEHNE SKCIIEPUMEHTANIBHBIX 3a/1a4 110
TeMe «BakHelIne MeTabl ¥ UX COeIUHEHUSY.

XHuMHA M OKpYsKaoIas cpeaa

BemectBa 1 Marepuansl B IOBCETHEBHOM XM3HM 4elloBeKa. be3onacHoe mcrnosnb3oBaHue
BEIIECTB M XMMHYECKMX peakuuii B ObiTy. IlepBas momomip mpu XUMHYECKHX OXKOrax M
OTpaBJICHUSX.

XHMHYECKOE 3arpsA3HEHUE OKpPY)KAIoIEel cpeibl (MpeeabHas JOMyCTUMasi KOHLIEHTpaLus
BerecTB, gaiee — [1JIK). Ponb xumuun B perieHuu 3K0I0rn4eckux npoosiem.

Xumuueckuit IKcnepumenm:

u3ydeHre o0pas3loB MaTepHajIoB (CTEKIIO, CIIaBbl METAIOB, TOJMMEPHBIE MaTEPHUAJIbI).

Meswcnpeomemnnie ceasu

Peanuzanus MeXNpeaMETHBIX CBSI3€H MU M3yYEeHUH XMMMHU B 9 Kilacce OCyLECTBISAETCS
Yyepe3 HCIOJb30BAaHME KaK OOMIMX €CTeCTBEHHO-HAYYHBIX IOHATHH, TaK MW TOHATHM,
SBIISIIOIIMXCSI CHCTEMHBIMHU JJIS1 OTAETIBHBIX IPEMETOB €CTECTBEHHO--HAyYHOI'O IIUKJIA.

OOmme ecTecTBEHHO-HAYYHbIC IOHATHSA: HAY4HbIM (akT, THUHOTE3a, 3aKOH, TEopus,
aHanu3,  CHHTe3,  Kijaccupukauus,  MEepUOAMYHOCTh,  HaONIOJEHHE,  SKCIEPUMEHT,
MOJICIIMPOBaHKE, U3MEPEHUE, MOJIEIIb, SIBIICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHS, MaTepHaIbl.

@dusuka: Marepus, aToM, O3JEKTPOH, MPOTOH, HEWTPOH, HOH, HYKIHJ, H30TOIHI,
PaAMOAaKTUBHOCTb, MOJIEKYJA, OJJIEKTPUYECKUI 3apsl, MPOBOJHUKH, IOJYIPOBOIHUKH,
JUBJIEKTPUKH, (POTORJIEMEHT, BEIIEeCTBO, TEJO, 00bEM, arperaTHOe COCTOSIHHME BEIIEeCTBa, Ias,
pacTBOp, PacTBOPUMOCTb, KpUCTAJUIMUECKas pEIETKa, CIUIaBbl, (U3MYECKHE BEIMYMHBI,
€MHMILIBI U3MEPEHUS, KOCMUUECKOE IPOCTPAHCTBO, IIAHETHI, 3BE3/1bl, CoNHIIE.

buonorust: ¢otocunTes, apixaHue, O6uocdepa, 3KocucTeMa, MUHEPAJIbHBIE YIOOpEHMUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIIbHbIE BEIECTBA.

['eorpadus: atmocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TMOPOJbI, IOJE3HbIE
HCKOIIa€MBbI€, TOIUIMBO, BOIHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PEe3yNbTaThl OCBOCHHUS NPOTPaMMbl OCHOBHOTO 0Omiero o0Opa3oBaHuUs
JIOCTUTAIOTCS B X0OZIe 00Y4EHUsI XMMUU B €JUHCTBE Yy4eOHOM M BOCIIUTATENbHOM €ATEIILHOCTH B
COOTBETCTBUM C  TPAJAULMOHHBIMH  POCCHMCKMMH  COLMOKYJIBTYPHBIMH U  JyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMH, MPUHATHIMU B OOILECTBE IpPaBUIAMU M HOpPMaMM NOBEICHUS U
CIOCOOCTBYIOT MPOLIECCaM CaMOITO3HAHMS, CAMOPA3BUTHUS M COLMATHM3AINN 00yIarOIIUXCS.

JIMYHOCTHBIE PpE3yNbTaThl OTPaXat0T TI'OTOBHOCTh OOYYArOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALMH M PACHIMPEHHE OIbITAa JEATEIbHOCTH Ha e&
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTPpHOTHYECKOT0 BOCTUTAHUS:

LIEHHOCTHOT'O OTHOILLIEHMS K OT€YECTBEHHOMY KYJIbTYPHOMY, HICTOPUYECKOMY U HAyYHOMY
HACIIE/INI0, TIOHUMaHMA 3HAYCHUsS XMMHUYECKOH HAyKH B JKU3HHM COBPEMEHHOTO OOIIeCTBa,
CHOCOOHOCTH BJIAJIETh JOCTOBEPHON HMH(OpManueil o mepeaoBbIX JOCTHKEHUSAX U OTKPBITHIX
MHUPOBOW M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTpOWCTBE
MHpa 1 001IecTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

IPEJCTaBICHNU O COLHUAIBHBIX HOpPMax M IpaBUJaX MEXKIMYHOCTHBIX OTHOLICHUH B
KOJIJICKTHBE, KOMMYHUKaTUBHOW  KOMIIETEHTHOCTH B OOILIECTBEHHO  IIOJIE3HOM,
y4eOHO-UCCIIEI0BATENIbCKOM, TBOPUECKOW M JPYI'MX BHAAX JESATEIBbHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOM COBMECTHOW JI€ATEIBHOCTH MPHU BBINOJHEHUH Y4€OHBIX, IO3HABATEIbHbIX 3a/1a4,
BBIIOJIHEHUM XMMUYECKHUX SKCIEPUMEHTOB, CO3/JaHUM YUEOHBIX IPOEKTOB, CTPEMJIEHUS K
B3alMOIIOHMMAHHUIO M B3aUMOIIOMOILM B IIPOLIECCE 3TON Y4EOHOH AEATEIbHOCTH, TOTOBHOCTHU
OLIEHUBATh CBOE IOBEIEHUE W IOCTYINKH CBOMUX TOBAapHUINEH C IMO3UIMM HPABCTBEHHBIX M
IIPABOBBIX HOPM C YYETOM OCO3HAHHUS MTOCIIEJCTBHUI IOCTYIIKOB;

3) IEHHOCTH HAYYHOTO MO3HAHMS '

MHUPOBO33PEHUYECKHE  NPEJACTABICHHUS O  BELIECTBE M  XMMHMYECKOM  peakiuH,
COOTBETCTBYIOIIIIE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKHM M COCTABIISAIOLINE OCHOBY JJISt
NOHMMAaHHUS  CYIIHOCTH HAayyHOW KAapTHHBI MHpa, TNPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsI MPUPOAbI, B3aUMOCBA3SIX YellOBeKa C MPUPOJHOM Cpelod, 0 posu
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MIO3HABATENIbHbIE MOTHBBI, HalpaBIE€HHbIE Ha IOJYyYEeHHE HOBBIX 3HAHUHM MO XHMMH,
HeoOXoauMble ISl OOBSCHEHUS HaOJI0IaéMBbIX TIPOLIECCOB U SIBICHUMN, IO3HABATEIIbHOM,
UH(POPMALIMOHHOM M YUTATENbCKON KYJIbTYphl, B TOM YHCJIE HABBIKOB CaMOCTOSATENIbHOM paboThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOM JIMTEPaTypOod, JOCTYIMHBIMH TEXHUYECKUMH CpPEIACTBAMHU
UH(POPMALIMOHHBIX TEXHOIOTUH;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JIOO03HATEIHLHOCTh, TOTOBHOCTh M CIOCOOHOCThH K
caM000pa30BaHUIO, IPOCKTHON M HMCCIEeI0BATENbCKON JIEATENILHOCTH, K OCO3HAHHOMY BBIOODY
HAIPaBJICHHOCTH ¥ YPOBHsI 00y4EHUS B TAJIbHEHIIIEM;

4) ¢popMHUPOBAHHS KYJIBTYPHI 3/10POBbSI:

OCO3HAHHWE IEHHOCTH JKU3HH, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3/I0POBBIO,
YCTAHOBKM Ha 3[0POBbI 00pa3 JKU3HU, OCO3HAHME IIOCIEACTBUI W HEMPUSTHE BPEIHBIX
NpUBBIYEK (YHOTpPEOJIEHUS alKOrojisi, HapKOTUKOB, KYpEHHUs), HEOOXOAMMOCTH COOJIIOJIEHUS
npaBuil 0€30MacHOCTH HpU OOpalleHHMH ¢ XMMHUYECKHMMM BeElIeCTBaMH B OBITY U peaJbHOMN
KH3HU;

5) Tpy10BOT0 BOCIUTAHUS:

MHTEpPEC K MPAKTUUECKOMY M3yUEHUIO Mpodeccuil U Tpyaa pa3IudHOro poJia, yBaKeHHE K
TPyAy M pe3ylbTaTaM TPYAOBOM JeATENbHOCTH, B TOM 4YHCIE HAa OCHOBE MPHUMEHEHHS
NPEIMETHBIX 3HAHWHA 10 XWMHH, OCO3HAaHHBIH BBIOOP WHIMBUAYAILHOW TPAaeKTOPUHU



MPOJODKCHHUST 00pa3oBaHUs C Y4ETOM ITUYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIIECTBEHHBIX MHTEPECOB W MOTPEOHOCTEH, YCHENTHOW MpodecCHOHATLHON NeATeIbHOCTH U
pa3BUTHS HEOOXOUMBIX YMEHUH, TOTOBHOCTH aJalITUPOBATHLCS B IPOPECCHOHATBHON CPE/IE;

6) 9K0JIOrH4Y€eCKOr0 BOCIIUTAHUS

IKOJIOTHUYECKH ITIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3eMIie,
OCHOBE €€ CYIIECTBOBAHMS, MOHUMAHUE IIEHHOCTH 3J0POBOr0 M 0Oe30I1acHOro odpasa >KU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICHXHYECKOMY 370POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIOICHUS MPaBUl O€30MacCHOTO MOBEACHUS IIPU paboTe ¢ BellleCTBaMH,
a TaK)Ke B CUTYAIUAX, YIPOKAIOIIKUX 3/I0POBBIO U KU3HU JTIOJIEH;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUS, IMOJIydaeMble NpPU HM3YyYECHUH XUMHH, IS PElICHUs
3a71a4, CBA3aHHBIX C OKPYKAOLIEH PUPOJHOM CPENOH, IS TOBBILICHHS YPOBHS 3KOJIOTMYECKON
KYJIBTYpPbI, OCO3HAHUS TJI00ATBFHOTO XapakTepa SKOJIOTHYECKUX Mpo0JieM U MyTed WX peleHUs
MOCPEJICTBOM METOJIOB XUMUH, IKOJOTUYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B
[IO3HABATEJIbHOM, KOMMYHUKATUBHON U COLMATIbHOM MPAKTHKE.

METANPEAMETHBLIE PE3YJIbTATbBI

B cocraBe MerampeaMETHBIX pe3yJIbTaTOB BBIACISIOT 3HAYUMBbIE ISl (POPMHUPOBAHUS
MHUPOBO33pEHHUsST OOIICHAYYHBIC MMOHATHUS (3aKOH, TECOPUS, MPUHIUI, TUTIOTE3a, (aKT, CUCTEMa,
MIPOLIECC, IKCIIEPUMEHT U JAPYTOe€.), KOTOPbIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
peaIMeTax | IMO3BOJISIFOT HA OCHOBE 3HAHUH M3 ATHX MPEIMETOB (POPMHUPOBATH MIPEIICTABICHHUE O
[EJIOCTHOW HAy4YyHOW KapTHMHE MHpa, U YHUBEpCalbHble ydeOHble NeWCTBUA (IIO3HABATENbHBIE,
KOMMYHHKATHBHBIC, PETYJSATUBHBIC), KOTOpbIE 00ecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOM e TEIbHOCTH.

Ilo3naBaTebHBbIE YHUBeEPCcAJIbHbIE YUueOHbIe 1eiCTBUS

Ba3oBble Jiornueckue 1eicTBUA:

YMEHUSI MCIOJIb30BaTh TMPUEMBI JIOTUYECKOTO0 MBIILIEHUS TP OCBOCHHHM 3HAHUI:
pacKpblBaTh CMBICI XHUMHYECKHUX TMOHATHHM (BBIOCNATH MX XapaKTEpHbIE MPHU3HAKU,
yCTaHaBIUBATh B3aUMOCBSI3b C JPYTUMU MOHSATUAMH), UCIIOIb30BATh MOHATUS JJIs1 OOBSICHEHUS
OTNICNbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAaHUS M KPUTEPUM i1 KIacCHU(pUKALUU
XUMHUYECKUX BEIIECTB M XUMHUYECKUX PEAKIUH, YCTAaHABIUBATh MIPUYMHHO-CIIEJCTBEHHBIE CBSI3U
MEXy 00BEKTaMHU U3YyU€HHUs, CTPOUTH JIOTUYECKUE PAacCyXIeHUs (MHAYKTUBHEIE, IEAYKTUBHBIE,
110 aHAJIOTHH), JIeJaTh BBIBOJIBI M 3aKIIFOUCHHS;

YMEHHE MPUMEHSTHh B Mpollecce MO3HAHUS MOHATHUS (TMPEAMETHBIE U METalpeIMETHbIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJIETH, HWCIIOJIb3yeMble B XUMHHU, MPeoOpPa3OBBIBATH IIHPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
XUMUYeckass (opmyla W ypaBHEHHE XUMHUYECKOM peakiuu — TpU PEIIeHUH Yy4eOHO-
MO3HABATENIbHBIX 3a/ad, C Y4YETOM O3TUX MOJENbHBIX MPEACTAaBICHUN BBIABIATH U
XapaKTepU30BaTh CYIECTBEHHBIC MPU3HAKA H3YYa€MbIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHUYECKHX PEaKIIMi, BBISIBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIECACTBEHHBIE CBSI3U U
MIPOTUBOPEYHS B U3YyUaEMBIX MPOIECCAX U SIBJICHUSIX.

ba3oBbie ucciieqoBaTe/bCKHe AeHCTBUSA

YMEHHUE HCIOJb30BaTh MOCTABJIEHHBIE BOMPOCHI B KAayeCTBE MHCTPYMEHTa MO3HAHUA, a
Takke B KayecTBE OCHOBHI i (OPMUPOBAHUS THUIIOTE3bl IO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CY)KJICHHIA;

MPUOOPETEHUE OMbITa TO IJIAHUPOBAHUIO, OPTaHHM3AIMH M TPOBEIACHHUIO yUYECHHUYECKHX
AKCIIEPUMEHTOB, YMEHHE HAOJII01aTh 32 XOJ0M MPOIECCa, CAMOCTOSITEIHHO TPOTHO3UPOBATH €r0
pe3ynbTaT, (GOpMyIUpoBaTh OOOOIICHHS M BBIBOJBI MO pe3ylbTaTaM MPOBEAEHHOTO OIBITA,
MCCJIEIOBAHMSI, COCTABIISATh OTUET O POeIaHHOM padoTe.

Pabora ¢ nnopmanmeii:

yMEHUE BBIOMpaTh, aHATU3UPOBATH U HHTEPIIPETUPOBATH HH(DOPMAIHIO PA3THIHBIX BUOB
1 GOpM IIPECTABICHHUS, TTOTYUYaEMYIO M3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIOMYJSIpHAS TUTEpaTypa



XUMHUYECKOTO COZIEp)KaHUsA, CIpPaBOYHBIE IOCOOMs, pecypchl VHTepHeTa), KPUTUYECKH
OLIEHUBATh IPOTUBOPEUUBYIO U HEJOCTOBEPHYIO MH(POPMALIHIO;

YMEHHUE IPUMEHSTh Pa3IMuHbIe METOBI U 3aIPOCHI IPH TIOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOLMX JAHHBIX, HEOOXOAUMBIX JJIsl BBIIIOJHEHUs y4EOHBIX M 03HABATEIbHBIX 3a/1a4
OTIpeNeIEHHOr0 THUMA, MPHOOpPETEHHE OIbITa B 00JACTH MCIOJIB30BaHUS HH(POPMAITMOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOTUH, OBJIZICHUE KYIbTYPOH aKTUBHOI'O MCIIOJIb30BaHMS PAa3IMUHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMpPATh ONTUMAIbHYIO (HOpPMY TpencTaBICHUS
UHGOPMALMUM U WUIIOCTPUPOBATH peIlaeMble 3a/aud HECIOXKHBIMH CXEMaMH, JAuarpaMMaMi,
npyrumu popmamu rpaduky U ©X KOMOUHALIUSAMU;

YMEHHUE HCMOIb30BaTh M aHAJIU3UPOBaTh B Ipolecce y4yeOHOM M HcCiIel0BaTeNnbCKON
NeSITeIbHOCTH HH(POPMAIIHMIO O BIHUSHUH MPOMBIIUIEHHOCTH, CEIHCKOT0 XO35HCTBA U TPAHCIIOPTA
Ha COCTOSIHME OKPY’KaIoLIed MPUPOJHOM Cpeibl.

KoMMyHUKaTHBHbIE YHHBepcaJdbHble Y4eOHbIe JelcTBHA:

yYMEHUs 3aJaBaTh BOIpPOCH (B Xoie auajora W (WIM) JAUCKYCCHH) IO CYLIECTBY
oOcyxnaemMoll TeMmbl, (HOPMYIHPOBATH CBOM NPEIJIOKEHHS OTHOCHUTEIBHO BBITIOJHEHUS
HpeUI0KEHHOH 3a/1a4H;

YMEHUS TPEACTABIATH MOJyYCHHBIE Pe3yIbTaThl TO3HABATEIBHON NEATEILHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; [eJlaTh IPE3CHTALUI0 PpPe3yJbTaTOB BBIIOJHEHUS XHMUYECKOTO
JKCIIEpUMEHTa (J1a00paTOPHOTO OMBITA, JaOOpPAaTOPHON pPaOOTHI MO MCCIIEIOBAHUIO CBOMCTB
BEIIECTB, YUeOHOTO MPOEKTA);

YMEHUSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOHM IMO3HABATEIHHON U
UCCIIEI0BATEIbCKON JIEATENIbHOCTU NPH PELICHUH BO3HMKAIOIMX IpoOjeM Ha OCHOBE yuéTa
OOIMX WHTEPECOB W COTJACOBaHMS NO3MLUN (0O0CYXKIeHUs, OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMbI», KOOPJIMHAIIMS COBMECTHBIX JEHCTBHM, ONpeesIeHue KPUTEPUEB 110 OLICHKE KayecTBa
BBITIOJIHEHHOU PabOThI U IpyTue).

PeryisiTuBHBIEe yHHBepcalbHbIe y4eOHbIe NeiicTBUA:

YMEHHUE CaMOCTOSITENIFHO OMPEACIATh LEIH IeSTeIbHOCTH, IIaHUPOBATh, OCYIIECTBIIATS,
KOHTPOJMPOBAaTh M NPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATENbHOCTb, BBIOMPATH
HaubOosnee HSPQeKTUBHbIE CHOCOOBI pemieHus Y4eOHbIX M IO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJIATh MJIM KOPPEKTHPOBATH MPEAJIOKEHHBIM aJIrOpUTM JIEHCTBHHA NpHU
BBIITOJIHEHUH 33/1aHUH C y4ETOM TMOJydeHHs] HOBBIX 3HAHMH 00 H3y4aeMbIX OOBEKTax —
BEIIIECTBAX U PEaKLUsAX, OLIEHUBATh COOTBETCTBUE MOJIYYEHHOIO pe3ysbTaTa 3asBICHHOM LienH,
YMEHHUE HCIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IPEJIaraeMble B YCIIOBUH 3aIaHHH.

NPEIMETHBIE PE3YJIbTATbBI

B cocraBe mnpenMeTHBIX pe3yabTaTOB IO OCBOCHHUIO OO0S3aTENBHOTO COJIEpXKaHUS,
YCTQHOBJICHHOTO JaHHOM (¢exnepanbHOW pabouell MporpamMMmoi, BBIJIENSAIOT: OCBOEHHBIE
oOyyarolmuMucs Hay4yHble 3HAHUS, YMEHHMS M CHOCOObI JeHCTBUM, creuuduyeckue s
OpeIMETHOM 00sacTh «XUMUS», BUIBl JEATEILHOCTH MO TOJIYYE€HHIO HOBOTO 3HAHHUS, €ro
UHTEPIPETAINH, TPEOOPA30BAHHIO U IPUMEHEHHUIO B PA3JIMUHBIX YICOHBIX U HOBBIX CHTYaIUsX.

K kxonuy oOyuenus B 8 kJiacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHU:

® DACKpBIBaTh CMBICI OCHOBHBIX XMMHYECKUX MOHATHI: aTOM, MOJEKyIa, XUMUUYECKUI

JJIIEMEHT, NPOCTOE BEIIECTBO, CIOXXKHOE BELIECTBO, CMeCh (OJHOpOAHAs U
HEOJHOPO/HAs), BaJCHTHOCTh, OTHOCHUTEIbHAas aTOMHAas W MOJEKYJSpHAs Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca, MaccoBas J0JII XUMHYECKOIO
JJIEMEHTa B COEIWHEHHH, MOJISIPHBIM OO0BEM, OKCHI, KHCIIOTa, OCHOBAaHHWE, COJIb,
3IIEKTPOOTPHUILIATEIEHOCTh, CTENICHb OKUCIICHUS, XUMUYeCKasl peakiys, Kiaccuukanus
PEaKIHiA: peaKkIy COSANHEHHSI, PEAKIUH Pa3JIOKECHUS, PEAKIINN 3aMEICHUS, PEaKIIHN
o0OMeHa, 9K30- ¥ SHJIOTEPMUYECKHE PEaKIMH, TeIIOBOK 3((EeKT peakuuu, sApo aToma,
AIIEKTPOHHBIN CIIOM aroma, aToMHas opOuTalb, pajlyc aromMa, XUMHUYEcKasl CBS3b,



MOJISIPHAsE M HEMOJsipHash KOBAJIGHTHAs CBsI3b, MOHHAs CBs3b, WOH, KAaTUOH, aHUOH,
pacTBOp, MaccoBasi 10JIsl BelllecTBa (MPOLIEHTHAsI KOHLIEHTPALIKs) B pacTBOPE;

® WUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XHMHYECKHX HOHSITHUM W NIPUMEHATH 3TH
MOHATUS [TPU ONMCAHUM BEIIECTB U UX MPEBPAICHU;

® UCMOJb30BATh XUMHUYECKYIO CHUMBOJHMKY JMJISi COCTaBICHHS (OPMYT BEIIECTB U
YPaBHEHUN XMMUYECKUX PEAKLUH;

® OmpeleNsITh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIUHEHUSX, CTEICHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJIKHOCTh BEHIECTB K
OTNpeNeIEHHOMY KJIacCy COEIMHEHMHA 1O QopMmyliaM, BHJ XUMHUYECKOW CBS3U
(xoBaJIeHTHas! U MOHHAs) B HEOPTraHMYECKUX COCTUHEHHUSIX;

e packpbiBaTh cMbIch [lepuonnueckoro 3akona . M. MeHueneeBa: 1eMOHCTPUPOBATh
[IOHMMAHHE IEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB XUMHUYECKHX 3JIEMEHTOB OT HX
nosnoxenus B Ilepuonnueckoil cucreme, 3aKOHOB COXPAHEHUSI MacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHMsI, 3aKOHa ABOIaJipo;

® ONUCBHIBATb U XapakTepu3oBaTh TaOMMuHyl0 ¢opmy [lepuonuyeckoil cucTeMbl
XUMHYECKHX JJIEMEHTOB: pa3lnyaTh IMOHATUS «IJIaBHas moArpymnmna (A-rpymma)» u
«mmobounass moarpynna (b-rpynma)», Mamble W OONbIIME TEPHOABI, COOTHOCHUTH
o0o3HavYeHusI, KOTOpble UMeroTcsl B Tabnuie «lleproguueckasl cucteMa XUMHYECKHX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMHYECKHX DJJIEMEHTOB (COoCTaB M 3apsj sApa, o0llee 4YHUCIO JJIEKTPOHOB U
pacnpeneseHre ux 1o 3JIEKTPOHHBIM CII0SIM);

e iIaccu(UIUPOBATh XUMUUECKHE JIEMEHTHI, HEOPTAaHUYECKUE BEIIECTBA, XUMHUECKHE
peakiuu (10 YHCIy U COCTaBy Y4YacCTBYIOIIMX B PEAKIIMH BEUIECTB, MO TEILIOBOMY
dbdexry);

® XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XWMHUYECKHE CBOMCTBA BEIECTB Pa3TUYHBIX
KJIaCCOB, NOATBEpP)KJas ONUCAHUE [pUMEpaMU  MOJIEKYJSPHBIX  YpaBHEHHU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUI;

® [IPOTHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCHUMOCTU OT UX KAa4E€CTBEHHOIO COCTaBa,
BO3MO>KHOCTH NMPOTEKaHUSI XUMUYECKHUX MIPEBPAILIEHUH B Pa3IMUHbIX YCIOBUSIX;

® BBIYNCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XMMHUYECKOT'0 JIeMEeHTa 10 (hopMyJie COeTMHEHNUs, MAaCCOBYIO JIOJIIO BEILECTBA B
pacTBope, MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKOH peaKlny;

® [IPUMEHATH OCHOBHBIE ONEPALIMHM MBICIUTENBHON ACSITEIBHOCTH — aHAJIW3 U CUHTES,
CpaBHEHHE, 0000IIeHHe, CUCTEeMAaTH3alHI0, KiIacCU(UKAalKIO, BBIABICHHE NPUYMHHO-
-CJICICTBEHHBIX CBSI3€H — JIJI1 M3Y4YEHUS CBOMCTB BEIIECTB U XMMHUYECKUX PEaKIIHH,
€CTeCTBEHHO-HAy4YHble =~ METOAbl  TO3HAaHUS  —  HAONIOJCHHE,  HM3MEpEeHHe,
MOJIEJTUPOBAHUE, SKCTIEPUMEHT (PEATbHBIN U MBICICHHBIN);

e (CleloBaTh IMpaBHUJaM TOJb30BAHUS XHMHUYECKOM MOCyAoil U  1abopaTOpHBIM
0o0OpyJ0BaHUEM, a TaKXke MpaBUIaM OOpallleHUs C BELECTBAMHU B COOTBETCTBUH C
MHCTPYKLHUSMHU O BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB IO MOJIYYEHHUIO
U coOMpaHuIO ra3o00pa3HBIX BEHIECTB (BOJOPOJA U KHUCIOpPOJA), MPHUTOTOBICHUIO
pPacTBOpPOB € OMPEACIEHHON MAaCCOBOM JOJIEN pacTBOPEHHOTO BEILIECTBA, MIIAHUPOBATH
Y IIPOBOAMTH XUMHUYECKHE 3KCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB ILETIOUEN U
KHCJIOT C TIOMOIIBI0 HHIMKATOPOB (JIakmyc, heHoadTaaenH, METHIOPAHK U IPyTHUE).

K xonuy oOyuenus B 9 kJjacce mpeIMETHBIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI

oTpaxkaTb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

® pacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKMX IOHATHUN: XUMUYECKUI DJIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELLECTBO, CI0XKHOE BELECTBO, BAJIEHTHOCTb,
3EKTPOOTPULIATENIHOCTh, CTENEHb OKUCIEHHS, XUMUYECKash peakius, XUMHYecKas
CBSI3b, TEIUIOBON 3((EKT peakinu, MOJb, MOJSIPHBIA 00BEM, pacTBOp, IEKTPOJIUTHI,



HEBJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMS, PEaKIUH HOHHOrO OOMEHa,
KaTajau3aTop, XHUMHUYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTUMbIE peaKlUu,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCIUTENb,  BOCCTAaHOBUTEID,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, aMpOTEepHOCTh, XUMHUYECKas CBA3b
(KoBaJIeHTHasi, HOHHAs, METAJJIMYECKas), KPUCTAJUIMUECKas pEIIETKA, KOPPO3Us
METAJIJIOB, CIUIaBbl, CKOPOCTh XHMHUYECKOH peakIuu, MpeAeabHO J0ImycTuMas
koHueHrpauus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHYECKUX IMOHSATHI U MPUMEHSATH 3TH
HOHSITHS IIPU OIIMCAHUU BELLECTB U UX IPEBPAILIECHUN;

UCIIOJIb30BAaTh XHMHUYECKYI0 CHMBOJHUKY [UIsl COCTaBi€HHUS (OpMyYNn BelIecTB U
ypaBHEHUN XMMHUUYECKUX PEaKIUid;

ONpEAENATh BaJEHTHOCTh M CTENEHb OKUCIEHUS XUMHUYECKMX JJIEMEHTOB B
COECIMHEHUSAX PA3JIMYHOIO COCTaBa, IMPUHAIJIEKHOCTh BEIIECTB K OINPEACIEHHOMY
KJIacCy COeIMHEHUN Mo Qopmyiam, BUJ XUMUYECKOW CBsI3U (KOBaJIEHTHAsl, MOHHAs,
METAJIJIMYECKas)) B HEOPraHMYECKUX COEAMHEHMSX, 3apsii HMOHA II0 XUMHUYECKOU
dbopmyre, xapakTep Cpelbl B BOJHBIX PACTBOpPAX HEOPraHWYECKUX COCTUHEHHH, TUI
KPUCTAJIIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbich Ilepuoanueckoro 3akona JI. . MenneneeBa u 1eMOHCTPUPOBATH
€ro MOHMMAaHME: OIMHUCHIBATh M XapakTepu3oBaTh TadnuuHyio dopmy [leprogunueckoit
CUCTEMbl XMMMUYECKHUX OJJIEMEHTOB: pa3jinyaTh IMOHATUS «rJlaBHas noArpynmna (A-
rpynna)» u «mobounas mnoarpymmna (b-rpymma)», maneie U GonblINe MEpPUOJIBI,
COOTHOCUTh O0O3HAuU€HHUs, KOTOpbIE MMEIOTCS B MEPUOAUYECKOM Tabiuue, ¢
YHCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB U
3apsij sizpa, o0Iee YrCio AMEKTPOHOB U PACIPEeNICHHE HX 0 AJIEKTPOHHBIM CIIOSIM),
OOBSACHATH OOIIKME 3aKOHOMEPHOCTH B HW3MEHEHHUU CBOWCTB DJIEMEHTOB U HX
COEIMHEHUI B IpeJenax MaybIX MEPUOJIOB U TJIABHBIX HOATPYII C YYETOM CTPOEHUS
UX aTOMOB;

KJIAaCCU(UIIMPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHMUECKHUE BEIECTBA, XUMUYECKUE
peakuuu (10 YHUCIy UM COCTaBy Y4YacTBYIOIIMX B PEAKIMH BELIECTB, IO TEIIOBOMY
3 deKTy, 10 U3MEHEHUIO CTENIEHEeH OKUCIIEHHUSI XUMUYECKHX 3JIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOIIME U CHEHU(PUYECKHME XUMUYECKHE CBONCTBA
IIPOCTBIX U CIIOKHBIX BEIECTB, MOATBEPK/1asl ONMKUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YpaBHEHHH COOTBETCTBYIOIUX XUMUYECKUX PEaKIHii;

COCTaBJIAITh YPABHEHHUS JICKTPOJIUTHUYECKON JUCCOLUUALIMU KHUCIIOT, IIEJIOUYEH U COJIEH,
MIOJIHbIE U COKpPALIEHHBIE YPAaBHEHUS pEeaKlMi HOHHOrO OOMEHa, ypaBHEHUS peaKlUid,
NOATBEPXKJAIOIINX CYIIECTBOBAHME TE€HETUYECKOW CBSA3M MEXIY BELECTBAMHU
Pa3IUYHBIX KJIACCOB;

pacKpbIBaTh CYHUIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 0ajaHca ITUX peaKuii;

IIPOrHO3MPOBAaTh CBOWCTBA BELIECTB B 3aBHCHMOCTH OT HUX CTPOEHHS, BO3MOXHOCTH
MPOTEKAHUSI XUMUUYECKUX MPEBPAIICHUN B Pa3INYHBIX YCIOBHUSX;

BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MAaCCOBYIO
JIOJIF0 XMMHUYECKOTO AJIEMEHTA M0 (hOpMyIie COeTMHEHHS, MAaCCOBYIO JIOJIIO BELIECTBa B
pacTBOpe, MPOBOAUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOM peakLnu;

coOnrofaTh TMpaBuia MOJb30BAaHUS XHMHUYECKOM TMOCynol M J1abopaTopHBIM
o0opy/soBaHUEM, a TakKe IpaBuia OOpallleHUs C BEIIeCTBAMU B COOTBETCTBHH C
MHCTPYKLHUSMH 10 BBITOJHEHUIO JTa0OPATOPHBIX XUMHUECKUX OIBITOB IO MOJIYUYECHHUIO
¥ cOOMPaHUIO Ta3000pa3HBIX BEIIECTB (AaMMHUAaKa M YIJIEKHCIIOTO rasa);

IIPOBOAMTH PEAKLMH, MOATBEPKAAIOIINE KAaUECTBEHHBII COCTAaB PA3JIMYHBIX BELIECTB:
pacrio3HaBaTh OIBITHBIM HYTEM XJIOpUA-, OpoMuia-, MOAMI-, KapOoHar-, ¢ocdar-,



CWIHMKAT-, Ccynb(}ar-, THIPOKCHI-UOHBI, KATUOHBI AMMOHHS W HOHBI H3YYEHHBIX
METAJIJIOB, TPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTAaHMYECKHUX BEUIECTB;
MPUMEHATh OCHOBHBIE OINEPALUH MBICIUTEIBHON JEATEIIbHOCTH — AHAJIU3 M CHUHTE3,
cpaBHEHHE, O0000IIEHHEe, CHUCTEMATH3aIlMi0, BBISIBICHUE MPUYMHHO-CIICICTBEHHBIX
CBSI3€M — JUISl M3YYEHHUS CBOMCTB BELIECTB M XUMHYECKHX PEAKLHI, €CTECTBEHHO-
Hay4YHbIE METOABl TIO3HAHHWS — HAOJIOJCHHWE, W3MEPEHHE, MOJICITMPOBAHHE,
HKCIEPUMEHT (peaibHbIil U MBICICHHBII).



TEMATHYECKOE INTAHUPOBAHUE

8 KVIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3jieioB u KoHTpobHEIe IpakTyeckue dyeKkTpoHHBbIE (LM pPOBbLIE)
n/n TeM NPOrpaMMbl Bceero paGoTLI paGoThi o0pa3oBaTejibHbIE PeCypPChI
Paszgea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUS
Xumusa — Ba)kHas 00J1aCcThb
11 €CTECTBO3HAHUS U 5 1 2 bubnmoreka [JOK
NPaKTHYECKOMN IeATEIbHOCTH https://m.edsoo.ru/7f41837c
YyeJIoBeKa
12 BemecTBa 1 xuMu4eckue 15 1 0 bu6mmoreka [IOK
peaKiuu https://m.edsoo.ru/7f41837c
Hroro mo pazueny 20
Pa3nen 2. BaxkHeiiume npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Bosnyx. Kucnopoa. [Tonsarue 6 0 0 bubnuorexa [JOK
00 okcumax https://m.edso00.ru/7f41837¢c
29 Bonopoa.llonstue o kucnorax 8 0 1 bu6mmoreka [JOK
U COJISIX https://m.edsoo.ru/7f41837¢c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bubnuorexa [JOK
OCHOBaHUAX https://m.edso00.ru/7f41837¢c
24 OCHOBHBIE KJIaCCHI 11 1 1 bu6mmoreka [IOK
HEOPraHMYECKUX COCTUHCHUI https://m.edsoo0.ru/7f41837c
Hroro no paszneny 30

Paznea 3. Ilepuoanyecknii 3akon u Ilepuoguyeckast cucrema xumudeckux d1emenToB /I, M. Menaeneesa. CTpoenune aToMoB.
XuMnueckas cBsizb. OKHCJINTENbHO-BOCCTAHOBHUTEJIbHbIC PEAKIIUH

Ilepuoauueckuii 3aK0H U
Ilepuonnueckas cucrema

3.1 XUMHYeCKHuX daeMeHToB JI. W.
Mennene-eBa. CTpoeHue
aToMa

3.2 XuMu4deckas CBSI3b.

7

bu6mmorexa [{OK
https://m.edsoo.ru/7f41837¢c

bu6mmorexa [{OK



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

OKHCIUTEIBHO- https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJILHBIC peaKI_II/II/I
bubmuorexa [JOK
Hroro no paseny 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 Enbmorexa OK

OBHIEE KO/IMYECTBO YACOB
11O ITPOI'PAMME

68

https://m.edso0.ru/7f41837¢c
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9 KJIACC

Kosau4yecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m POrpaMMEI Beero KOHT%O.HLHBIe HpaKTﬁnquKne 06PA30BATEILHBIC
padoTsI padoThI pecypcbi
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuA
11 [ToBTrOpenue u yriyOiaeHue 3HaHUHA 5 1 0 Bu6mmoteka [JOK
' OCHOBHBIX Pa3JiesioB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
19 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 0 0 bubnnoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHIECKAS JUCCOIHAITHSI. 8 1 1 bubmmoreka [JOK
' XUMHYECKUE PEAKI[H B PACTBOPax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HemeTa/uibl ¥ UX coeIMHEHUS
21 OO0m1as XxapakTepucTUKa XUMUYECKUX 4 1 1 bubmmoreka [JOK
' anemenToB VIIA-rpymmsl. ["agoreHs https://m.edsoo.ru/7f41a636
22 onevenos ViApymi, Copan &6 6 0 0 BuGaorera LIOK
' ' https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
bubmmoteka IIOK
2.3 aneMeHToB VA-rpynnsl. A30T, pocdop u ux 7 0 1 hitps://m.edso0.ru/7f41a636
COETMHEHUS
e | S e ; 1 , momos Lo
' N PYIHIRL. poA https://m.edsoo.ru/7f41a636
KPEMHUH B UX COSAMHCHUS
Hroro 1o pasneny 25
Paszpnen 3. Metayiibl M UX COEIMHEHHS
. bubnuotexa [JOK
31 Obmpe CroHCTBa MeTaIIoB 4 0 0 https://m.edsoo.ru/7f41a636
3.2 Baxkueiiie MeTamibsl U UX COSIUHEHUS 16 1 2 Bubmorexa OK

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



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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https://m.edsoo.ru/7f41a636
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Hroro no pazueny 20
Paznen 4 XuMHUS U OKPYKAKOIIAs cpeaa
4.1 BemectBa 1 maTepuansl B KU3HU YEIOBEKA 3 bubmaorexa LIOK

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

Hroro mo pazueny 3

PesepBHOE Bpems 3 bubmorexa [IOK
https://m.edsoo.ru/7f41a636

OBLIEE KOJIMYECTBO YACOB no 68

ITPOI'PAMME



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

INIOYPOYHOE IINTAHUPOBAHUE
8 KVIACC

KoaunuecTBO 4acoB

DJIeKTpOoHHbIe UG pOBbIE

Ne Tema ypoka K 1 Hata oOpa3oBaTe/ibHbIE
/o Yp Beero OHTPOJbHbIE PaKTH4YecKHe u3yuenus P
padoTbI padoTbI pecypcbl

1 [Ipenmer xumuu. Pois xumuu B 1 0 0 bu6mmoreka [IOK
JKU3HU YeloBeKka. Tesa u BemecTra https://m.edsoo.ru/ff0d210c

2 [TonsiTue o0 MeTogax MO3HAHUS B 1 0 0 bubmuorexa [JOK
XUMHHU https://m.edsoo.ru/ff0d227e
[TpakTuueckas padorta Ne 1 «IIpaBuna

3| Sapamenmnc moopsop ) 0 ) Bumioteks LIOK

pail patop https://m.edsoo.ru/ff0d23dc
obopynoBanuem» (Iloozomoexa k
6/K)

4 YucTteie BemecTBa H cMecH. CriocoObl 1 1 0 bu6mmoreka [IOK
pasnenenus cmeceit (B/K) https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padota Ne 2

5 «Paznenenue cmecelt (Ha mpumepe 1 0 1 bubnuoteka [JOK
OYHCTKH TIOBAPEHHON COJIN )» https://m.edsoo.ru/ff0d28c8
(Ananus 6/x)

bu6mmoreka [IOK

6 ATOMBI H MOTIEKYJTEI 1 0 0 https://m.edsoo.ru/ff0d2a6c

v XuMHYeCcKre dIIEMEHTBI. 3HAKU 1 0 0 bu6nmoreka [JOK
(CMMBOJIBI) XHMHUYECKHX JIEMEHTOB https://m.edsoo.ru/ff0d2be8

bu6mmoreka [IOK

8 [IpocThle U ClIOXKHBIE BEIIECTBA 1 0 0 https://m.eds00.ru/ff0d2a6e

bu6mmorexa [IOK

o ATOMEHO-MONCKYIAPHOE YHCHHE 1 0 0 https://m.edsoo.ru/ff0d2d50
3aK0H IIOCTOSIHCTBA COCTaBa

bu6mmoreka [JOK

10 BEIeCTB. XUMUYeCKas (opMyIia. 1 0 0 hitps://m.edsoo.ru/ff0d2eae

BasleHTHOCTh aTOMOB XMMHYECKUX



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
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https://m.edsoo.ru/ff0d2d50
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3JICMCHTOB

11 OTtHocuTenbHAs aTOMHAs Macca. bu6mmorexa [IOK
OTHOCUTENbHASL MOJICKYJISIpHAsI Macca https://m.edsoo.ru/ff0d323c

12 MaccoBas 10511 XMMUYECKOTO bubmuorexa [JOK
3JIEMEHTA B COCIMHECHUU https://m.edsoo.ru/ff0d350c

13 KonnuectBo BemecTBa. MoJIb. bu6mmoreka [IOK
Monsipaast macca https://m.edsoo.ru/ff0d5230

14 duznyecKkue 1 XUMUUECKHE SBICHUS. bubmuoreka [JOK
XUMHUYECKas PEeaKIus https://m.edsoo.ru/ff0d37fa

15 [Ipu3Haky u ycioBus NIPOTEKAHUS bubnnorexa [HOK
XUMHYECKMX PEaKIuii https://m.edsoo.ru/ff0d3al6

16 3aKOH COXpaHEHMs MacChl BEIIECTB. bu6mmoreka [IOK
XUMHUYECKUE YPAaBHCHUS https://m.edsoo.ru/ff0d3b88
Brrunciienust KoJimuecTBa, MacChl

17 BemecCTJ:sea o yS:BH:}(I:H;Ii/; e Bronmozexa LIOK

N https://m.edsoo.ru/ff0d5708
XUMHUYCCKHUX PEAKITHIA
18 ;(gafégg Igj::nH;H);?I\/IT q]:?:;?smeHHH Eubmorexa IIOK
’ ’ https://m.edsoo.ru/ff0d3f34
3aMelleHus, ooMeHa)
M. B. JIoMOHOCOB — y4€HBIN-

19 sHuukoneauct. O6o0IeHNE 1 bubmuorexa [JOK
CHUCTEMATH3AIMs 3HAHWMA https://m.edsoo.ru/ff0d40c4
(Iloozomoexa K K/p)

o
20 5]2?3::322: Ezgizii\rlgl}ler[ge;iﬁzn» bubmaorexa LJOK
https://m.edsoo.ru/ff0d4290
(K'p)
Bo3ayx — cMech razos. CoctaB

21 Bo3ayxa. Kucinopon — aneMeHT u bubnuoreka [IOK
npocroe BeniectBo. O30H (Ananus https://m.edsoo.ru/ff0d448e
K/p)

22 dusnyeckrue U XMMHUYECKHE CBOMCTBA bu6mmoreka [JOK

KHCIIOPO/ia (peaKI[uu OKUCIICHHUS,

https://m.edsoo.ru/ff0d4614



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
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ropenue). [Torstue 06 okcumax

CrniocoObl MoTy4eHus KUCI0opo/ia B

23 71a0opaTopuu ¥ MPOMBILIUICHHOCTH bubmorexa LHOK
: https://m.edsoo.ru/ff0d497a
[IpumeneHnue kuciopoaa
TennoBoii 3 PeKT XMMUIECKOI
o4 peaKkIuu, MOHSITHE O bubmuorexa [JOK
TEPMOXHUMHUYECKOM YPaBHCHHH, 3K30- https://m.edsoo.ru/ff0d4790
U DHJIOTEPMUYCCKUX PEAKITUIX
35 | Sapmmeme oo, enorotes aro Bubmiorera LIOK
’ https://m.edsoo.ru/ff0d4c4a
IPEIOTBPAIICHIS
o
e | om0 e 10K
. https://m.edsoo.ru/ff0d4ae2
KHCIIOPOJ1a, N3y4EHUE €TO0 CBOHCTBY
27 Bonopon — anmemMeHT u mpocToe bu6mmoreka [JOK
BelecTBo. Haxoxienue B npupo/ie https://m.edsoo.ru/ff0d4dd0
28 duznyeckne 1 XMMHYECKHEe CBOMCTBA bu6mmoreka [IOK
Bojopoa. [IpuMeHeHre Bogopoia https://m.edsoo.ru/ff0d4dd0
29 [ToHsATHE O KHCHIOTaX U COIAX bubmiorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0sI 1oTy4eHust BOAOPO/Ia B bubnuoteka [JOK
1abopaTopuu https://m.edsoo.ru/ff0d4dd0
30| omyecmem ooGupanne somopm Bumorexa LIOK
. ’ https://m.edsoo.ru/ff0d4f42
U3YYEHHUE €r0 CBOWCTBY
30 MounsipHblii 00BEM ra3oB. 3aKOH bubnnoreka [JOK
ABorasipo https://m.edsoo.ru/ff0d542e
sy | s chans s Busmorea 101
- https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIECTBA HIIK 00BEMY
34 Brruncienus 00bEMOB ra3oB 110 bu6mmoreka [JOK

YpaBHEHHUIO PEaKIIMH Ha OCHOBE

https://m.edsoo.ru/ff0d5708
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3aKOHA 00BEMHEBIX OTHOIIECHUI Ira30B

35 du3nvecKrue U XUMUYECKHE CBOMCTBA bu6mmoreka [IOK
BO/IBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwuii. [TonsTue 06 bubnmoreka [JOK
UHIUKAaTOpax https://m.edsoo.ru/ff0d59e2
Bona xak pactBopuTeb.
37 HaceimenHnsie 1 HeHACHIIIEHHBIC bubmuorexa [JOK
pacTBOpbL. MaccoBast 10J1s1 BELIECTBA https://m.edsoo.ru/ff0d5b40
B PacTBOpE
[IpakTrueckas padora Ne 5 o reme
B ompencnimnot saccoser sonei Bubmiorera LIOK
B, https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIIECTBAY
(Iloozomoexa K K/p)
39 Kontponbnas pabota Ne2 o teme bubnnoreka [JOK
«Kucnopona. Bonopoa. Bona» (K/p) https://m.edso0.ru/ff0d6342
40 OKkcHbl: cOCTaB, KiIacCU(UKAIINS, bubnuoreka [JOK
HOMEHKJIaTypa (Ananus Kk/p) https://m.edsoo.ru/ff0d664e
| momeme ks ot B LOK
’ https://m.edsoo.ru/ff0d664e
aM(OTEpPHBIX OKCHJIOB
42 OcHoBaHusI: cOCTaB, Kinaccuduxarms, bu6nmoreka [JOK
HOMECHKJIATypa https://m.edsoo.ru/ff0d67ca
43 [TonyueHne n XMMU4YECKHE CBOMCTBA bubnnoreka [HJOK
OCHOBaHMIA https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukanms, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [TonyuyeHue u XMMUYECKHE CBOMCTBA bubmuoreka [IOK
KHUCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpennue): HOMEHKIATypa, Bubmiorexa [{OK
46 CHOCOOBI MOTYYEHUS, XUMUUECKUE

CBOMCTBA

https://m.edsoo.ru/00ad9474
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[TpakTuueckas padora Ne 6. Pemenue
HKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME

bubmuorexa [JOK

47 «OCHOBHBIE KJIACCHI HEOPTraHMYECKUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUIN»
I'eneTrueckas CBsI3b MEX
48 KﬁafcaMIicH:opcraHgnquKniy bubmorexa LIOK
N https://m.edsoo.ru/00ad9a50
COCTUHEHUI
49 O06o001IeHNEe U CHCTeMAaTH3aIINS bubnmoreka [JOK
suanuii (Iloozomoeka k k/p) https://m.edso0.ru/00ad9ch2
'I'<OHTp0J'IBHa$I pabota Ne3 o teme BuGmmotexa LIOK
50 OcHOBHBIE KJIacChl HEOPTaHUYECKUX httos://m.ed /00ad9el
- ps://m.edsoo.ru/00ad9ela
coequuenuit" (K/p)
[IepBble NOMBITKU KIACCH(PUKAIUU
51 XHMHYECKHUX dJIeMeHTOB. [loHsTHE O bu6mmoreka [IOK
rpyIax CXOAHbIX 3JIEMEHTOB https://m.edso0.ru/00ad9ffa
(Ananus k/p)
[Tepuoanueckuii 3aK0H U
50 [lepuonuueckast cucrema bubnnorexa [HOK
XUMHUYECKHX d1eMeHToB J1. 1. https://m.edsoo.ru/00ada52c
Menpeneena
53 [Tepuoasl, TPyIITBL, TOATPYIIITHI bubmmorexa [IOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubnmnoreka [JOK
saep. M3orormsr https://m.edsoo.ru/00ada342
S5 atowos snowerron Hepnommaccroii ubmiorera LIOK
https://m.edsoo.ru/00ada6bc
cucremsl [[. 1. Menaeneesa
XapakTeprucTUKa XUMHIECKOTO
56 AJIEMEHTA TI0 €T0 MOJO0KEHUIO B bubnmoreka [JOK
[Meproanveckoii cucreme /1. 1. https://m.edsoo.ru/00ada824
Menaeneena
S7 3unauenue [lepuonnyeckoro 3aKkoHa bubnnoreka [JOK



https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
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JUI Pa3BUTUS HAYKU U MPAKTUKH. 1.
N. MenpneneeB — y4€HbIH, IEAAror U
IpaXkJJaHUH

https://m.edso0.ru/00ada96e

58 DJIEKTPOOTPUIIATEIILHOCTh aTOMOB 1 bubmuorexa [JOK
XUMHYECKHX 3JIEMECHTOB https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
59 HowHas xumurecKas cez . https://m.edsoo.ru/00adac34
60 KoBanenTHas noyisipHasi XuMudeckas 1 bubmunorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanentnast HenossgpHas 1 bubnnorexa [JOK
XUMHYECKast CBA3b https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62 Crenens oxucsenis . https://m.edsoo.ru/00adae28
63 OKHUCIUTENbHO-BOCCTAaHOBUTEIIbHBIC 1 bubmuorexa [JOK
peaKiuu https://m.edsoo.ru/00adb076
64 OKHCIUTENN U BOCCTAHOBUTEIHN 1 bubnuorexa [JOK
(Iloozomoeka K K/p) https://m.edsoo.ru/00adb076
65 (Crpoenic o, Xonarucorin ) Bubmoreka L1OK
' https://m.edsoo.ru/00adb486
cBs13b» (K/p)
PesepBHbIit ypoK. O606£H€HI/I€ u Bubmorexa [IOK
66 cUCcTeMaTH3alus 3HaHUH (AHanu3 K/p 1 )
https://m.edsoo.ru/00adb33c
u noozomoexa k I1A)
67 cncrewamusaun swasi (1L ) Butmiorera LIOK
1 https://m.edsoo.ru/00ad9ch?2
KOHmMpObHasa paboma)
68 cncrewamsuns swasmi (g ) Bumnoreka LIOK
114) 1 https://m.edsoo.ru/ff0d61c6
OBIIEE KOJJIMYECTBO YACOB IIO 68

ITPOI'PAMME
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9 KJIACC

KoauuyecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

13‘;21 Tema ypoka Beero Koutpoasubie IIpakTuyeckue m?j:}fﬂﬂ o0pa3oBaTte/ibHbIE

padoThI padoThI pecypcbl

Ilepnonnueckuit 3aK0H.

[Tepuonuueckas cucrema 1 0 0 bu6mmoreka [IOK

XxuMu4eckux 3nementos 1. 1. https://m.edsoo.ru/00adb59e

Menpeneena

3aKOHOMEPHOCTH B U3MCHCHUH

CBOMCTB XUMHUYCCKHUX DJIEMECHTOB 1 0 0 Egg;?/ﬁeezziolﬁm% db6b6

MEPBBIX TPEX MEPUOOB — '

Knaccudukanus u HoMeHKIaTypa 1 0 0 bu6mmoreka [IOK

HEOPraHUYeCKUX BEIECTB https://m.edsoo.ru/00adb7e2

Buibl XMMUYECKOM CBSI3M M THITHI Bubmorexa LIOK

KPUCTAJUIIHECKIX PEICTOK . 0 0 https://m.edsoo.ru/00adbac6

(Iloozomoeka K 6/K) — '

KonTponbnas pabota Nel mo teme

«IToBTOpeHue u yriyoneHue 3HaHu 1 1 0

OCHOBHBIX pa3eNioB Kypca 8

Kkimacca» (B/k)

Krnaccudukanus XuMruueckux Bu6nuotexa LIOK

peaxkuuii o pa3IMYHbIM IPU3HAKAM 1 0 0 https://m.eds0o.ru/00adbch0

(Ananus 6/k) — '

[ToHsATHE O CKOPOCTH XUMHYECKOH Bubmorexa LIOK

peakuuu. [IoHsTHE O TOMOTE€HHBIX U 1 0 0 https://m.eds0o.ru/00adbe9a

TeTePOTreHHBIX PEaAKIIHIX

IlonsTHe 0 XUMHYECKOM

aBHOBecHH. DaKTOPHI, BIUSIIONINE

Ea CKOpOCTh XI/IMI/I‘—IECKOf/i peaxiuu 1 0 0 bubmorexa HOK

Y TIOJIOKEHUE XUMUYECKOTO
paBHOBECHsI

https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
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OKHCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC

bu6mmoreka [IOK

d peakiuu https://m.edsoo.ru/00adcade
Teopust 3IEKTPOJIUTHUECKON
10 L[I?I::)EOHHB;;HHPEJ;IHLH;; I/IOCJ'Ia6He Enbmorexa OK
https://m.edsoo.ru/00adcd68
ANEKTPOJIUTHI
11 Honnble ypaBHEHHUsI peaKIuit bubmorexa LIOK
https://m.edsoo.ru/00add448
XHUMHUYECKUE CBOMCTBA KUCIIOT U
12 OCHOBaHHU B CBETE NPEACTABICHUI bubmmoreka [JOK
00 3JEKTPOTUTHYECKOM https://m.edsoo.ru/00add5d8
JUCCOITHAITUU
5 | e ok o B LOK
. https://m.edso0.ru/00add8h2
AICKTPOJIUTUYECKON JUCCOIHAIIIT
14 [TonsTHEe 0 THIPOIU3E COCH bubmiorexa [JOK
https://m.edso0.ru/00add9d4
15 O06o01IeHre U cHCTeMaTH3aIus bubnuorexa [JOK
3HaAHUI https://m.edsoo.ru/00addd12
ITpakTuyeckas paGora Ne 1. Bubnmorexa [IOK
16 «Pemnienne sKcriepuMEHTATBHBIX httos://m.ed 100addbf
pS://Mm.eds00.ru/Vla a
3anauy» (Iloozomoeka K K/p)
KonTtponsHas pabora Ne2 o reme
17 «INEKTPOIUTHYECKAS bubnuoteka [JOK
IACCOLAANUS. XAMUUYECKHUE https://m.edsoo0.ru/00addecO
peakuuu B pactBopax» (K/p)
18 Xeiwacosne cooicroa mampuiepe BuGmorera LIOK
https://m.edsoo.ru/00addfe2
xjopa (Ananusz k/p)
19 xaccnu caoiicrna, nomyeene uafmorexa LIOK
’ ’ https://m.edsoo.ru/00ade104
MIPUMEHEHUE
20 [TpakTruyeckas padora Ne 2 o Teme bubnuoreka [IOK



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
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«[TonyueHnue COMAHON KUCTOTHI,
HU3y4YCHHUE €€ CBOWCTBY»

Beruucnenus no ypaBHeHHUIM

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

21 XUMHUYECKUX PEaKIUI, €CIIU OJIUH Enbmorexa OK
p ’ A https://m.edso0.ru/00ade488
W3 PEareHTOB JIaH B U30BITKE
29 OO01mas XxapakTeprcTHKa SJICMEHTOB bubnmoreka [JOK
VIA-rpymmst https://m.edsoo.ru/00ade64a
AnoTpomnHbIe MOAU(UKAITUN CEPBHI.
Haxoxnenue cepbl u eé bubmuorexa [JOK
23 . )
COEIMHEHUI B IPUPO/IE. https://m.edsoo.ru/00ade64a
XHUMHUYECKUE CBOKMCTBA CEPBI
CepoBoa0opo, CTPOEHHE
24 @HEHEG?KSGII: XITIII:\)/II/I;ICI/(I:K’I/IG bubmorexa [IOK
~ https://m.edso0.ru/00ade802
CBOICTBaA
Oxcunsl cepel. CepHast KUCJIOTA
25 (bHSH‘i[eCKHE u xmfnqecxme ’ bubmorexa LHOK
. https://m.edso0.ru/00adea28
CBOMCTBA, IPUMEHEHNE
XHWMHYECKHUE PEAKIUH, JISKAITUE B
OCHOBE MPOMBIIIJIEHHOTO CIIoco0a
MOJIyYEHUSI CEPHOM KUCIIOTBI. bu6nmoreka [JOK
26 )
XUMHYECKOe 3arpsi3HCHUE https://m.edsoo.ru/00adec8a
OKpY’Karollen cpeibl
COCJIMHEHHSIMU CEPBI
7 Brerancnenne MmaccoBoit 1011 bu6mmoreka [IOK
BBIX0/JIa MPOJIYKTa PEaKIIUU https://m.edsoo.ru/00adec8a
OO1as xapakTeprCcTUKa SJIEMEHTOB
VA- . A30
28 acnrpoycl;HZIHeHHeT ;3 Ipupoie bubmmorexa [IOK
paclipoctp PHPOZE, https://m.edso0.ru/00adeeab
(bU3UYEeCKHe U XUMUYECKUE
CBOICTBa
AMMHak, ero pusndecKue u
> ero @ SHHecKHe bubmmoreka [JOK
29 XUMHUYECKHUE CBOWCTBA, MOTyYEHNE

U NPpUMCHCHUC

https://m.edsoo.ru/00adf004
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[IpakTrueckas padota Ne 3 o Teme

30 «[Tomyuenne ammuaka, u3yueHue bubmorexa LHOK
N ’ https://m.edsoo.ru/00adf180
€ro CBOMCTBY
31 A3oTHas KucioTa, e€ Gpu3nvIecKkue u bubmuorexa [JOK
XUMHUYECKHE CBOMCTBA https://m.edso00.ru/00adf306
Hcnonbs3oBanre HUTPATOB U COJIEH
2 yiobpemit. Xnvmacexoe Butmorexa LIOK
) . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKaIOIIeH CpeIbl
COCAMHCHHSAMHU a30Ta
33 $(?§((11))(?§I:I£IKISII:§H((1))$: ¢)q?§fn(¥)cfne u bubmorexa [IOK
L https://m.edsoo.ru/00adf68a
XUMHUYECKHUE CBOMCTBA, MOTyYEHUE
Hcnonp3oBanue gocdaToB B
34 Ka4yeCTBE MUHEPAIbHBIX bu6mmoreka [IOK
ynoOpeHui. 3arpsi3HeHue https://m.edsoo.ru/00adfc20
MIPUPOJIHOM cpebl hochaTaMu
T. MIPOCTPaHEHHE B
5| ook b aeme Bt LOK
’ 9 https://m.edsoo.ru/00adfd9c
XUMHYECKHE CBOWCTBA
Oxkcupl yriaepoja, ux punyeckue
% Droormcckic npoGievs: Buamorexa LIOK
’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCUIOM yTJepo/ia
(V)
37 VronpHas KucnoTa u €€ colu bubmmorexa [TOK
https://m.edsoo.ru/00ae006¢
[TpakTuueckas padora Ne 4 mo Teme
38 "[TonyueHne yriaekuciioro rasa. bubnnorexka [JOK
KauecTtBeHHas peakius Ha https://m.edsoo.ru/00ae027¢
KapOoHaT-NOH"
39 [lepBoHayanbHbIe MOHATHUS 00 bubnnorexka [JOK

OpraHn4YCCKUX BCHICCTBAX KaK O

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

40 Kpemuwuii u ero coequHeHus bubmorexa LIOK
https://m.edsoo.ru/00ae080a
[TpakTuyeckas pabora Ne 5.
g | Do e Buniorss LOK
https://m.edso00.ru/00ae0bf2
HEMETAJIBI K UX COCTUHEHUS
(Iloozomoeka k/p)
KOHTpOJELHasI pabota Ne3 mo Teme Bubmorexa LIOK

42 «Banelme HeMeTamwibl 1 UX ]

https://m.edso00.ru/00ae0el8
coenunenus» (K/p)
OOm1ast xapaKTepUCTHKA
XAMHUYECKHUX DJIEMEHTOB —

43 MeTaI0B. MeTainuecKkas CBs3b 1 bu6mmoreka [IOK
MeTa/uInYecKas KpUCTaInyecKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nvecKkre CBOMCTBa
METaJUI0B (AHanu3 K/p)

XUMHYECKHE CBOMCTBA MET B.
44 BJIeKTpf)(;(I/I;HCqSCK(I:/Iﬁ 211:»1; . bubmorexa HOK
. https://m.edso00.ru/00ae1156
HaIPsDKCHUH METAIIIIOB
OO6mme crmocoOb! MOTyYeHUs
| e o B B LOK
. https://m.edso00.ru/00ae1156
peaxiui, ecu OJJUH U3 PeareHTOB
COJICPKUT TIPUMECH
46 [TonsTHE O KOPPO3UM METAIIIOB bubmorexa HOK
https://m.edso00.ru/00ae1278
bubmuoreka [JOK

47 [Henounsie meranel https://m.edsoo.ru/00ae14b2

48 OKcCHUIBI M TUAPOKCUIBI HATPUS U bu6mmorexa [IOK
KaJust https://m.edso0.ru/00ael14b2

49 [lenouyHO3EMENBHBIE METAILIIBI — bubnuorexka [JOK
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KaJIbILIMA 1 MarHui

https://m.edso0.ru/00ae15e8

Baxueiinme coeqMHEHNUA KaJIbINA

bu6mmorexa [IOK

S0 (IToozomoska K K/p) https://m.edso0.ru/00ae15e8
51 O06o001IeHNne U CUCTeMaTH3aIUS
3Hanuii (K/p)
50 JKEcTKOCTh BOIBI U CLIOCOOEI €€ bu6mmoreka [IOK
ycTpaHeHus (Ananusz Kk/p) https://m.edso0.ru/00ae1886
o | Dpommesme s oS o .,
! https://m.edsoo.ru/00aelae8
yCTpaHEHUS
. bubmuorexa [JOK
>4 AJTOMHHHH https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOWCTBA OKCHA U bubnnorexa [HOK
THIPOKCH/IA https://m.edsoo.ru/00aelc64
bubmuorexa [JOK
>6 Keneso https://m.edso0.ru/00ae1d86
57 Okcupl, THIPOKCUIBI U COJTH bubnuorexa [JOK
xenesa (1) u xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O0600611eHre U cucTeMaTH3amus
3HAHUU
ITpakTuyeckas padora Ne 7.
59 Pemenne skcnepuMeHTAIBHBIX bubnnoreka [JOK
3a1a4 1o teme «BaxHeine https://m.edsoo0.ru/00ae3de8
METAJITBI U UX COCTUHCHUS
Beruncnenus mo ypaBHEHUSM
XUMHYECKHUX PEaKIIHid, €CIIU OJUH
60 U3 pEareHTOoB JlaH B U30BITKE WU bubnnorexka [JOK
COJZIEPKUT pUMecH. Beruucienus https://m.edsoo.ru/00ae1750
MacCOBOM JOJIM BBIXO/IA MPOTYKTA
peaxkuuu
61 O0600611eHre U cucTeMaTH3alus

3Hanuil (Iloozomoeka K K/p)
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KontponbHas padota Ne4 o reme

62 «BaxkHeHIme MeTajibl U X 1
coeguHenus» (K/p)
BemectBa n MaTepuabl B Bubmorexa [IOK
63 ITOBCETHEBHOM YKU3HH YEIOBCKA 1 )
https://m.edsoo.ru/00ae3f50
(Ananus k x/p)
64 XUMUYECKOE 3arpsi3HEHUE 1 bubmuorexa [JOK
OKpYKaIOIIeH CpeJIbl https://m.edsoo.ru/00ae4270
Ponp xumuu B perieHun BuGmuorexa LJOK
65 IKOIOTHYECKUX IPOOTIEM 1 https://m.edsoo.ru/00ae4270
(Iloozomoexa k I1A) — '
Pe3epBHEI ypoOK. OGO6£H€HI/IG u Bubnorexa [IOK
66 cucTteMaTtusanus 3Hanuii (I14- 1 ]
N https://m.edso0.ru/00ae0dOa
oughghepenyuposannslit 3auem)
67| cnorommnn o (Amar | Bubmiorera LIOK
I https://m.edsoo.ru/00adb33c
1IA)
68 PesepBHrlit ypok. O60011eHNE 1 1 bu6mmoreka [IOK
cUCTEMaTU3alUs 3HAHUI https://m.edso0.ru/00ad9cb2
OBIIIEE KOJIUYECTBO YACOB IIO 68

ITPOI'PAMME
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YYEBHO-METOAUYECKOE OBECIHEYHEHUE OBPA3OBATEJIBHOI'O
MNPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA
1. Xwuwmus, 8 xknacc/ Epemun B.B., Ky3emenko H.E., [Ipo3noB A. A. u npyrue; 1moj penakiuei
Jlynuna B.B., Akiinoneproe obmectBo «M3narensctBo «IIpocBemieHue»
» Xumus, 9 knacc/ I'abpuensu O.C., OctpoymoB WU.I"., Cnaakos C.A., AKIHOHEpHOE
obuiectBo «M3narenscTBO «lIpocBemenue»
2. A.A. Xypun Meroandeckue peKoMeHaaIuu «XuMuaeckue peakiumny», «O00 CrekTp —
M», KOMIUIEKCHBIN ITPOEKT cpencTB o0yuenus 2008r.
3. A.A. Xypun Meroauueckue pekomeHaanuu «Ctpoenue Bemectay, « OO0 Crnektp — M
», KOMILJICKCHBIN MPOEKT cpeacTB oOyueHust 2008r.
4. B.B.Epemun, A.A. [lpo3noB Meroandeckue pekomeHaauu. Harmsgaeie mocoous mo
xumuu 8 kiace. «Cnexktp-M» U3a. «Ok3amen», M. 2008r.

METOANYECKHUE MATEPHUAJIBI IJISA YUUTEJIA
1. Meronuueckue nocodus [Iporpamma kypca xumuu juist 8—11 kiaccos
obmieoOpaszoBarenbHbIx yupexaenuii (B. B. Epemun, H. E. Ky3smenko, B. B. Jlynun u np.)
2. Mertoanueckue nmocodus [Iporpamma kypca xumun g 8—11 kimaccos
o61eobpazoBatenbHbIX yupekaenuii (aBrop O.C. ['abpuernsn).

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
1. http://www.chemistry.narod.ru - Mup Xumuu. KauecTBeHHbIC pEaKIIUHU U TOJTy4CHUE
BemecTs, mpuMepsl. CripaBouHbIe TaOIUIBL. I3BECTHBIC YUCHBIC - XUMHKH.

2. http://him.1september.ru — «1 cents6ps». Bee as u3ydenus xumun. B Tom uncie
KonTponbablie 3aaanust mo XxuMuu (9 knacc, 6a30BbIN Kypc)
http://news.1september.ru/fiz/1999/no37_2.htm
3. http://www.edu.yar.ru/russian/cources/chem - Xumuueckas cTpanndka SIpociaBcKoro
LlenTpa TeIeKOMMYHHKAIHI 1 HHOOPMAIIMOHHBIX CUCTEM B 00pPa30BaHUH. XUMUYECKHE
OJIMMITHA/IBI, OTIBITHI.

4. http://chemistry.r2.ru — Xumust /151 IIKOJbHUKOB.

5. http://lyceum1.ssu.runnet.ru/~vdovina/sod.html - CoopHuk pacyeTHbIX 33124 17151 pabOThI HA
cnenkypcee "Pemenne pac4eTHbIX XMMUYECKHX 3a7a4’.






