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INOACHUTEJIBHASA 3AIINCKA

[TporpammMa o XMMHH Ha YpOBHE OCHOBHOT'O 00IIIeT0 00pa3oBaHus COCTaBI€HA 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 BOCHUTAHUSA U C Y4ETOM KOHILENLUHU IPEenojiaBaHus y4eOHOro mpeamera
«Xumus» B 00pazoBaTeNbHBIX opranu3anusix Poccuiickoit enepannu.

[TporpamMa mo XuMmMuM Ja€T NpeACTaBICHUE O MLesaX, oOmedl crpareruu oOydeHus,
BOCIIUTAHHUSI M Pa3BUTHA OOYYaIOIIUXCA CPEACTBAMH YUEOHOTO MpeaMeTa, YCTaHABIMBACT
o0s13aTesIbHOE MPEAMETHOE COJIepKaHKe, MpelyCMaTpUBaeT paclpeesieHue ero mo kiaccam u
CTPYKTYpUPOBAHHUE T10 pa3fiesiaM U TeEMaM IporpamMmbl 110 XUMHH, OIIPEIEISIET KOJINYECTBEHHbIE
M KauyeCTBEHHBIE XapaKTEPUCTUKH COIEP)KAHUSA, PEKOMEHIYEMYIO IIOCIEIOBATEIBHOCTh
M3YYEHHUS XUMUHU C Y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, JIOTUKH y4€OHOTO
npoliecca, BO3pacTHbIX 0COOEHHOCTEW 00ydaromuxcs, onpeaessieT BO3SMOXKHOCTH peaMeTa s
peanu3anyy TpeOOBaHUM K pe3ysibTaTaM OCBOCHHS OCHOBHOM 0Opa3oBaTelbHOM MPOrpamMMbl Ha
YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHus, a TakKe TpeOOBaHUM K pe3yabTaTaM 00y4eHHUs XUMUU
Ha YpOBHE L€Jeil u3ydyeHHs NpeaMeTa U OCHOBHBIX BHJOB yue€OHO-IIO3HABATEIbHOMN
JeSITeIbHOCTH 00y4aroIIerocs o OCBOCHUIO y4EOHOT0 COEPKaHMSL.

3HaHME XUMUU CIIY’)KUT OCHOBOM 11 (POPMHUPOBAHUS MUPOBO33pEHHUs 00yUaroIIerocs, ero
IpPEeCTaBICHUN O MaTepHaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAOT (GOPMHUpPYEMble XUMHUEH
IIPEJICTaBICHUS O B3aUMOINPEBPAIIECHUAX SHEPTUU U 00 HBOJIIOLMHU BELECTB B IPUPOJIE, O MYTAX
peuieHuss I00aIbHBIX MPOOJIEM yCTOMYMBOIO pa3BUTHS 4YEIOBEYECTBA — CBIPHEBOIA,
HHEPTEeTUYECKOM, MUILEBON U KOJIOTUIECKON 0€301MacHOCTH, MPOOIIeM 3ApaBOOXPAHEHUSI.

N3yuenune xumunu:

CIOCOOCTBYET peaiu3aliii BO3MOXHOCTEH Il caMopa3BUTHS W (OpMHUPOBAHUS
KYJIBTYpPBI JINYHOCTH, €€ 0011el U PYyHKIHNOHAIBHOM IPaMOTHOCTH;

BHOCHUT BKJIJ] B ()OPMHPOBAHUE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00YyJaromumxcs,
HaBBIKOB  MX  CaMOCTOSTENbHOM  yuyeOHOM  JesITeNbHOCTH,  SKCIEPUMEHTAIbHBIX U
UCCJIEIOBATEIbCKUX YMEHHMI, HEOOXOJUMBIX KaK B IIOBCEJHEBHOM JKU3HHU, TaK U B
npodeccuoHaIbHOMN e TeTbHOCTH;

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

CrocoOCTBYeT (OPMUPOBAHHIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAayYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ B DKOJIOTMYECKOE OOpa3oBaHUE
oOyJaromuxcs.

JlanHble HampaBiieHHUs B OOyYE€HHH XUMHUHU 00OecredyMBaroOTCsl CHEIU(PUKON colep:KaHus
y4eOHOTro TpeaMeTa, KOTOPBIM SBIISETCS NeJarornyeckd aJanTHPOBAHHBIM OTPaKeHHEM
0a30BOI HAyKN XMMHUHU Ha ONPENIETIEHHOM JTare €€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOrO 0OIIero oOpa3oBaHHs OPUEHTUPOBAH Ha OCBOEHUE
00y4aroIMMHUCS CUCTEMbI MIEpPBOHAYATIbHBIX MOHATHI XUMHUH, OCHOB HEOPraHUUECKONH XUMHUU U
HEKOTOPBIX OTAEJIBHBIX 3HAYMMBIX MIOHATUN OPTraHUYECKOW XUMUH.

CrtpykTypa coaep:kaHMsl IPOrpamMMbl IO XUMHH c(opMHpOBaHA Ha OCHOBE CHUCTEMHOIO
noaxoja kK eé msydeHuro. CopepiaHHe CKJIAAbIBAETCSI U3 CHUCTEMBI NMOHATHH O XMMHUYECKOM
AIIEMEHTE M BEIIECTBE M CHUCTEMBI MOHATUN O XuMuueckod peakiuu. OOe 3TH CHCTEMBI
CTPYKTYpPHO OpPraHM30BaHbl 110 MPUHLUIY IOCJIEIOBATEIBLHOTO PAa3BUTHs 3HAHWM 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;

— IpEeJCTaBIEHUN 00 AJIEKTPOIUTUUECKON AUCCOIMAIIMY BELIECTB B pACTBOPaX.



TeopeTnueckne 3HaHUS PAcCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IOJIYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPAa3BUBAIOTCS IIOCIENOBATEIIBHO OT OJHOIO YPOBHA K JIpyromy,
BBINOJIHASL (DYHKIUU OOBSACHEHHS] W MPOTHO3MPOBAHUS CBOWCTB, CTPOCHHSI U BO3MOXHOCTEH
IIPAKTUYECKOr0 IPUMEHEHUS U MOJTYYCHHs U3y4acMbIX BEILECTB.

OcBoeHue mporpaMMmbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TPEACTABICHUS O
XUMHYECKON COCTaBIAIOIIEH HAy4yHOHW KAapTUHBI MHpa B JIOTMKE €€ CHCTEMHOM HPUPOJBL,
LIEHHOCTHOT'O OTHOILIEHUSI K HAYYHOMY 3HAaHUIO U METO/IaM [103HaHus B HayKe. M3yueHne xumun
IPOMCXOOUT C MPHUBJICYEHUEM 3HAHMM M3 paHee M3YYEHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinaccel» u «Pusuka. 7 Kjacc.

[Tpy n3yyeHnH XUMUN IPOUCXOIUT (POPMUPOBAHHUE 3HAHUH OCHOB XMUMUYECKOI HayKH Kak
00JaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON AESITEIbHOCTH YEJIOBEKA M KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYphl. 3ajaya y4eOHOro IpeaMeTra COCTOUT B (POPMHPOBAHUU
CHCTEMBbl XUMHUYECKUX 3HAHUN — BaXXHEWIHMX (DAaKTOB, MOHATHHA, 3aKOHOB M TEOPETHUECKUX
IOJIOKEHUH, JIOCTYNHBIX OOOOIIEHUI MHPOBO33PEHUECKOrO XapakTepa, s3blka HaykKd, B
IPUOOILEHNH K HAyYHBIM METO/1aM [TO3HAHUS IPU U3YYEHUH BELIECTB U XUMUYECKUX PEaKLuil, B
(GOopMHpOBaHMM W pPa3BUTUM [103HABATEIbHBIX YMEHMH M MX HIPUMEHEHHH B Y4eOHO-
MIO3HABATEIBHON U y4eOHO-HCCIIEIOBATEILCKOM IeATEIbHOCTH, OCBOCHUH TPaBMII OE€3011aCHOTO
oOpalleHus C Bel[eCTBAMU B IIOBCEIHEBHON KU3HU.

[lpy W3ydyeHWM XMMHUU HAa yYpOBHE OCHOBHOTO 00IIEro oOpa3oBaHUS BaXHOE 3HAYCHUE
nproOpenu Takue ey, Kak:

— (bopMupoBaHUE WHTEILICKTYATbHO PA3BUTON JIMYHOCTH, TOTOBOM K caM0O00Opa3oBaHMUIO,
COTPYAHUYECTBY, CaMOCTOSATEIbHOMY IPHHATUIO PELICHUH, CHOCOOHOW aJanTHpOBaThCA K
OBICTPO MEHSIOLIUMCS YCIOBUSAM XKHU3HU;

— HaIpaBJICHHOCTh OOyYEHHUs Ha CUCTEMAaTHYeCKoe MpHOoOIIeHHe oOyJaroluxcs K
CaMOCTOSITEJIbHOM ~ IMO3HABaTEJIbHOM  JIEATENbHOCTH, HAyyHbIM  METOJaM  I103HaHUf,
(bopMHPYIOLIMM MOTHUBALIUIO U Pa3BUTHE CIOCOOHOCTEH K XUMUU;

— ofecrnieueHue YCJIOBHMM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OOYYaIOLIMMUCS OIbITa
pa3sHOOOpa3HOM JEeATEIbHOCTH, MO3HAHHUS M CAaMOIIO3HAHHUS, KIIIOYEBBIX HAaBBIKOB (KIFOYEBBIX
KOMIIETEHIIH ), UMEIOIINX YHUBEPCAIIbHOE 3HAUEHUE JJIs1 PA3IMUHBIX BUIOB JESTEIbHOCTH;

— (hopmupoBanue o61el GyHKIIMOHAIBHOW M €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM
yHuclle YMEHUI OOBSCHATh U OLICHUBATh SIBICHUS OKPY’KAIOLIEro MHUpPA, MCIONb3ys 3HAHUS U
OMBIT, TOJYYEHHBbIE MPH H3YYEHUM XHUMHH, TMPUMEHATh HMX MpH pelieHHuH npobieM B
ITOBCETHEBHOM KU3HU U TPYJAOBOU I€ATEIBHOCTH;

— (popMupoBanue y 00ydaromuxcs T'yMaHUCTHUECKUX OTHOUIEHUH, TOHUMaHMsI IEHHOCTH
XUMHUYECKMX 3HaHWM Ui BBIPAOOTKM 3KOJOTMYECKH I€1eco00pa3HOro MoBeneHus B OBITY U
TPYZAOBOM JEATENBHOCTH B LEJSIX COXPAHEHHS CBOETO 370POBbS M OKPYXaroLleW MpUPOJHON
Cpelibl;

— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIUTAHUIO
Ha OCHOBE YCBOEHHUS OOIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
npoduis 1 HalPaBJICHHOCTHU JajJbHENUIIEro 00yueHus..

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



COJAEP/KAHUE OBYYEHUA

8 KUIACC

ITepBoHayajbHBIC XHMHYECCKHE NIOHATHS

[Ipenmer xumuu. Posib XMMUM B KU3HM 4YeJlIOBEKa. XMMHS B CUCTEME HayK. lema u
BeniecTBa. Dus3nueckne CBOWCTBA BEIECTB. ArperarHoe cocrosHue BeuniecTB. [lonsatue o
METO/ax MOo3HaHMs B XUMUU. YncThie BemecTBa U cMecu. CiocoObl pa3/ieieHus] CMECei.

ATOMBI M MOJIEKYJbl. XHMHYECKHE 3IIEMEHTbl. CHUMBOJIBI XMMHYECKHUX DIJIEMEHTOB.
[TpocThie U cll0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

Xumnueckass ¢opmyna. BalleHTHOCTb aTOMOB  XMMMYECKMX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAs aTOMHAst Macca. OTHOCHUTENbHASI MOJIEKYJISIpHAs
Macca. MaccoBasi 10J11 XMMHUYECKOIO DJIEMEHTA B COCJMHCHUH.

KommmuectBo BemecrBa. Monbs. MonsipHas macca. B3anMoCBsA3b KOJIMYECTBA, MACChl U
yucia CTPYKTYPHBIX €MHUL BemecTBa. Pacuérsl mo ¢popmMynaM XUMUYECKUX COCINHEHUH.

@usnyeckue M XMMHUYECKUE SIBICHMS. XHMMHUYECKas peakuus U €€ MPU3HAKU. 3aKOH
COXpPaHEHMsI MacChl BEIEeCTB. XUMHUYECKUe ypaBHeHUs. Kiaccupukanus XMMHUYECKUX peakuuit
(coenMHEHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XHMHUYECKOW MOCYIOW, MpaBWIaMUd pabOThl B J1a0OpaToOpuu W MpUEMaMu
oOpareHus ¢ 1a0opaTOpHbIM O0OpPYIOBAHUEM, M3YYE€HUE M ONHUCAHUE (PU3MUECKUX CBOWCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOIOJeHNEe (PU3NIECKUX (TUTaBJICHUE BOCKA, TasTHUE JIbJA,
pacTupaHue caxapa B CTyIKe, KMUIIEHUE U KOHJIEHCALUs BOJbI) 1 XUMHUECKUX (TOpeHHe CBeuH,
IIPOKAJIMBaHUE MEJHOM MPOBOJIOKH, B3aUMOJECICTBHE Mea ¢ KUCIOTOM) ABIEHU, Ha0It01eHue
U OIMCAaHHWE TPU3HAKOB IPOTEKAHUS XHUMHUYECKUX peakuuil (pasjoxkeHHe caxapa,
B3aMMOJIEHCTBHE CEPHON KMCIIOTHI C XJIOpUIOM Oapusi, pasioxeHue ruapokcuaa meau (1) mpu
HarpeBaHuu, B3auMojeicTBue jxenesa ¢ pactBopoM coiau meau (II), m3yuenuwe crnocoboB
paszeneHus cMeceil: C IOMOIBI0 MarHuTa, (UIbTPOBAaHUE, BbIIAPUBAHME, IUCTUIUISLIMS,
xpomarorpadus, NpOBEIEHHE OUYUCTKH IOBAapeHHOM CoiM, HaONIOJEHHWEe U ONUCaHHE
pe3yabTaTOB MPOBEJIEHUS ONBITA, WUIFOCTPUPYIOLIEIO 3aKOH COXPAHEHMS MacChl, CO3JaHHUE
MoJiesielt MOJIEKYI (IIapOCTEPIKHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BeleCTB

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

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

Bomopoa — omeMeHT M mpocroe BewiecTBO. HaxoxkaeHue Bomopoaa B IIPUPOLE,
¢duznyeckue 1 XuMUYECKHe 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 pacTBOpBl. PacTBopuMOCTh BewiecTB B BojAe. MaccoBas 10l BELIECTBA B
pacTBope. XHUMHUYECKHE CBOMCTBA BOAbl. OcHOBaHMs. Ponb pacTBOpOB B MpUPOJE U B KU3HHU
yenoBeka. KpyroBopor Bojabl B HpUpoJe. 3arpsi3HEHUE MPUPOAHBIX BoA. OXpaHa M OYMCTKA
MPUPOJIHBIX BOJ.

Knaccugukanus Heoprannueckux coenuHeHuil. Oxcunpl. Knaccupukanus oxcuoB:
coJyieoOpa3yroriue (OCHOBHBIE, KUCIOTHBIE, aM(oTepHBIe) U HeconeoOpasytonme. Homenknatypa
oKkcu0B. PU3NYECKHE U XMMUUECKHE CBOMCTBAa OKCUI0B. [losyueHne okcumos.



OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBanuil. duznyeckue M XUMHYECKHE CBOMCTBa ocHOBaHWM. [lomydenue
OCHOBaHUM.

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

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

I'eneTnueckast CBA3b MEXKy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumenm:

KauyeCTBEHHOE OIpeeNieHUue COJepKaHUsl KUCIOpoJa B BO3AyXe, MOJIyYeHHUEe, COOMpaHue,
pacrno3HaBaHME€ M HM3yYEHHE CBOMCTB KHUCIOpOJa, HAONIOJACHHE B3aUMOJICHCTBUS BEILLIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W INpEKpallleHusi ropeHus (Ioxkapa), 03HaKOMJICHHE C
o0pa3liaMu OKCHJIOB M ONHMCAaHUE MX CBOWCTB, IOJIyueHHE, COOMpaHHUe, paclio3HaBaHHE U
U3YyYEHHUE CBOWMCTB BoaOpoJa (ropeHue), B3auMojencTBue Bojopona c¢ okcugom wmeau (II)
(BO3MOYKHO HCIIOJIb30BAHHE BHICOMATEPUAIIOB), HAOIIOACHIE 00Opa3IOB BEUIECTB KOJIMYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH pPAacTBOPEHHUS BEIIECTB C Pa3IMYHON PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPEAEIEHHOM MacCOBOM JOJE€H pacTBOPEHHOIO BEIIECTBA,
B3aMMOJICIICTBHE BOABI C MeTallaMH (HaTpueM M KalblueM) (BO3MOXKHO HCIIOJIb30BaHUE
BUICOMATEPHAJIOB), UCCIEAOBAaHHE OOpPa3llOB HEOPTAaHUYECKUX BEIIECTB PA3JIMYHBIX KIIACCOB,
HaOJI0/IEHUE M3MEHEHUS OKpaCKH WHAMKATOPOB B PACTBOpPAxX KHCIOT U LIEJIOYEH, M3ydyeHHUE
B3aumoeiictBuss okcuga meau (II) ¢ pacTBopoM cepHOMl KHCIOTHI, KUCIOT C MeETallIaMH,
peakuuii HeWTpaiau3alud, IOJIyYeHHE HEpPAaCTBOPUMBIX OCHOBAHMI, BBITECHEHHUE OJIHOTO
MeTaJlJIa JPYTUM U3 PacTBOPA COJIM, PELIEHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BaxxkHenmue
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoauyeckass cucrema xummu4yeckux jiemenros /I, HU.
MenpeneeBa. CTpoeHne aToMOB. XMMH4YeCKas CBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peaxkiumn

[lepBble TOMBITKA KIACCU(PUKALNUU XUMHUECKUX dieMeHToB. [loHsTHe O rpynmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIC U MIEIOYHO3EMETbHbIE METAJLIBI, TaJOT€HbI, HHEPTHBIE Ta3bl).
DNeMEeHTHI, KOTOpbIe 00pa3ytoT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.

Ilepnonnueckuit 3akoH. Ilepmommueckas cucremMa XuUMHUYECKHX dieMeHToB J[. .
MenneneeBa. Koporkonepuognas u iuHHONepuoAHas (opmel [lepuognueckoit cucTeMbl
xumuueckux snemeHToB J[. M. MennpeneeBa. Ilepuoasl u rpynmbl. DU3NUECKHd CMBICH
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Crpoenue aromoB. CocrtaB aromHbIX szaep. M3ortombl. Onexktponbl. CrTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XUMUYECKHX d1eMeHTOB [leproauueckoil CHCTeMbI
. W. MeHnneneeBa. XapakTepHCTUKa XHUMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuoanueckoit cucreme J[. . Menaeneesa.

3aKOHOMEPHOCTH U3MEHEHHUS pauyca aTOMOB XUMHUYECKHX 3JIEMEHTOB, METAJUTHYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPyIIaM U MEPUOIAM.

3nauenue [lepuognueckoro 3akoHa u Ileproauyeckoil CUCTEMBI XUMUUYECKHUX 3JIEMEHTOB
JUIs pa3BUTHA HayKU U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

XuMudeckas CBSI3b. KoBanentnas (momnsipHas " HETOJISIPHAS ) CBSI3b.
DIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIeMEHTOB. MoHHas CBs3b.

Crenenb  okucieHHs.  OKUCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu.  [Iporecchr
OKHUCJIEHUS U BOCCTAaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3YyYeHHE OO0pa3loB BEIIECTB METANIOB U HEMETalIOB, B3aMMOJCHCTBHE THIPOKCH]IA
[IMHKA C pacTBOpPaMHU KHUCIOT W IIEJI0Yed, MPOBEACHUE OIBITOB, WILTIOCTPUPYIOIMIUX MPUMEPHI
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,
ABJIAIOIUXCSI CHCTEMHBIMHU JUIsI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'0 IMKIIA.

OOue ecTecTBEHHO-HAy4HbIE IIOHATHA: HaydHbIM (akT, rumoresa, TEOpHs, 3aKOH,
aHanmu3,  CHHTE3,  Kilaccu(ukauusi,  MEpUOAUYHOCTh,  HAONIONEHHE,  AKCIEPUMEHT,
MOJIEJIUPOBaHKE, U3MEPEHHUE, MOJIEIIb, SIBIICHUE.

®usnka: Marepusi, aToM, OJJIEKTPOH, IPOTOH, HEHUTPOH, WOH, HYKJIMJ, H30TOIBI,
palMOaKTUBHOCTb, MOJIEKYJa, 3JEKTPUYECKUN 3apsijl, BELIECTBO, TelI0, O00BEM, arperatHoe
COCTOSIHME BEUIECTBA, a3, (PM3MYECKHE BEIMYMHBI, CIUHHUIBI W3MEPEHHUs, KOCMOC, IJIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, ouochepa.

I'eorpadusa: armocdepa, ruzpocdepa, MuUHepalbl, TOpPHbIE IOPOAIbI, IOJE3HbIE
MCKOIIa€MbI€, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTtBo M XUMHYeCKasi peaKust

[Tepuonuueckuii 3akoH. Ilepuoguueckass cucremMa XxuMuyeckux oayementoB JI. W.
MengeneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHMHM CBOMCTB XUMHYECKHX
3JIEMEHTOB MEPBbIX TPEX MEPUOJOB, KalMsl, KaJIbLMs U HUX COCIUHEHHH B COOTBETCTBUU C
M0JIO’KEHUEM 3JIeMeHTOB B [leproauyeckoii cucteMe U CTpPOEHUEM UX aTOMOB.

CrpoeHue BeliecTBa: BHMIbl XHMHYECKOH CBA3M. THIBI KPUCTAIIMYECKUX PEUIETOK,
3aBUCHUMOCTh CBOMCTB BELIECTBA OT THUIIA KPUCTAUNIMYECKOW PEIIETKHM M BHUJA XUMHUYECKOH
CBSI3U.

Krnaccudukanus ¥ HOMEHKIATypa HEOPTaHWYCCKUX BEIISCTB. XHMHYECKHE CBOHCTBA
BEIIIECTB, OTHOCALIMXCS K PA3JIUYHBIM KJIaccaM HEOPraHMYECKHX COEIMHEHUMH, IeHEeTHYecKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccugukanus XUMHYECKUX peaklUil Mo pa3IuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
YYaCTBYIOUIMX B pEaKIUH BEUIECTB, IO TemIoBoMy 3(dekry, Mo H3MEHEHHIO CTeneHen
OKHCJICHUSI XMMHUYECKUX 3JIEMEHTOB, 110 OOpPaTUMOCTH, MO YYacTHIO KaTajau3aTopa). DK30- U
HHI0TEPMUYECKUE PEAKIINH, TEPMOXUMHUYECKUE YPaBHEHHUSI.

[Tonstne o cxopoctu xumuueckoil peaxiuu. ITonsTue 06 0OpaTUMBIX M HEOOPATUMBIX
XUMHUECKHX peakiusx. [loHATHE O TOMOTeHHBIX M TeTEepOreHHbIX peakuusx. [lonsTue o
karanuse. lloHatne o XumuueckoM paBHOBecuU. PakTOpbl, BIHAOIIME HA CKOPOCTh
XUMHUYECKON peaKIMU U MOJI0KEHNE XUMUYECKOTO0 PaBHOBECHS.

OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIMH, SJEKTPOHHBIA OanaHC OKUCIUTENbHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlieHHE YpaBHEHHMH OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakImii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOr 0 OanaHca.

Teopust 3MEKTPOIUTHUECKON TUCCOLMALNU. DIEKTPOJIUTHl U HEIIEKTPOIUThl. KaTnoHsI,
AQHUOHBI. MexaHu3M JHCCOLMAlMM BELIECTB C Pa3jIMYHBIMM BHJAMHU XHMHUYECKOH CBS3H.
Crenens auccouuanuu. CHIbHBIC U C1a0bIe DJIEKTPOITUTHL.

Peakiun moHHOro oOMeHa. YClIOBHs MPOTEKAHUS peakiMii HOHHOTO OOMEeHa, MOJHbIE U
COKpallIEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBoMCTBa KUCIOT, OCHOBaHHUI M COJIE B CBETE
OpeCTaBICHUNH 00 SJEKTPOTUTHUYECKON auccoruanuu. KadecTBeHHBbIE peaklMHd Ha HOHBI.
[TonsiTHE O THIPONH3E CONEN.

Xumuueckuii IKCnepumenm:

O03HAKOMJICHHE C MOJENSMU KPUCTAJUIMYECKUX PEHIETOK HEOPraHWYECKUX BEIIECTB —
METAJUIOB M HeMeTauloB (rpaduTra W anMmasza), CIO0XKHBIX BEIIECTB (XJIOpUAA HATpHs),
UCCJIEIOBAaHUE 3aBUCHMOCTH CKOPOCTH XHUMHYECKOH peakIuu OT BO3JACHCTBUS pa3iIHMYHBIX
(akTOpOB, MCCIEIOBAaHUE 3JIEKTPOIIPOBOJHOCTUH PACTBOPOB BEIIECTB, IMpOIEcca IUCCOLMALUU
KHUCJIOT, IIeno4Yed W cojeil (BO3MOMKHO HCIIOJIb30BAaHME BHUEO MAaTepUalioB), IMPOBEICHUE
OTBITOB, WJITIOCTPUPYIOIIMX MPU3HAKK MPOTEKaHMUs peakiuii MOHHOro obMeHa (oOpa3zoBaHME
ocaJKa, BblIelieHHe ra3a, oOpa3oBaHUE BOJbI), OIBITOB, WJUIIOCTPUPYIOUINX MPUMEPHI



OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKLUUil (FOpEeHHE, pPEaKLUU DPAas3IoKEHUs, COCAUHEHNUS),
pacrno3HaBaHWE HEOPTraHMYECKHX BEUIECTB C IIOMOIIBIO KAauyeCTBEHHBIX DPEAKIUM HAa HOHBI,
pellIeHne YKCIEPUMEHTAIbHBIX 3a/1a4.

HemeraJuibl 1 MX COeJUHEHHSA

OOmass xapakTepucTHUKa TrajoreHoB. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEpHbIE
crenieHu okucineHuss. CrtpoeHue M (U3MYECKHE CBOWCTBA IMPOCTBIX BELIECTB — TaJOIE€HOB.
XVMHYECKHE CBOMCTBA Ha IpHUMeEpe Xjopa (B3aUMOJEHCTBUE C METalJIaMH, HEMETAJUIaMH,
menoyamu). Xuoposopopoa. ConsiHas  KHMCIOTa, XUMHUYECKHE CBOMCTBa, IOJIy4CHHE,
npuMeHeHue. JlelicTBue XJiopa U XJIOPOBOAOPO/ia Ha OPraHM3M uelloBeka. BaykHelme Xi10pu bl
1 X HaXO0XJIECHUE B IPUPOJIE.

OOmas xapakrepuctuka 351eMeHTOB VIA-rpynmnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue M (pu3nyecKre CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/Ia M Cepbl. AJUIOTPOINHBIE MOAM(PHUKAINN KUCIOPOJa U Cepbl. XUMHUECKUE CBOWCTBA
ceprl. CepoBOJOpOA, CTpoeHue, (u3MYecKHue M XMMHUYeckue cBoMcTBa. OKCHABI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHas KUCIIOTa, (PU3UYECKHNE M XMMHUYECKHE CBOWMCTBA
(oOme Kak MpeacTaBUTENs Kiacca KUCJIOT M creuuduueckue). XUMHUYECKUE pPeakluy,
JeKallie B OCHOBE MHPOMBIIIICHHOTO croco0a IoiydeHusl cepHOoil KucioThl. [IpumeHenue
cepHOi KucinoThl. CoM CepHOM KMCIOThI, KAUeCTBEHHAs peaklys Ha cyiabgaT-uoH. Haxoxenue
ceppl U €€ CcoelMHEHUM B Mpupoae. XHUMHUECKOE 3arps3HEHUE OKpY’Kalollel cpenbl
COCIMHEHUSIMHU Cepbl (KHCIOTHBIE JOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IPEIOTBPALLCHUS.

OOmas xapakTepucTuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOCHHMS aTOMOB,
XapakTepHbIE CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWE B NpuUpoze, (QHU3UYECKUue u
XUMHYeckue cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMUaK, ero Gpu3n4eckue 1 XMMU4ecKue
CBOWCTBA, MOJydeHue u npumMenenue. Coiar aMMOHHSA, UX (pU3HUYECKHEe U XUMHUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIyYEHUE,
duznveckue W XHMMHYECKHE CBOMCTBa (OOIIME KaK TPENCTAaBUTENs Kiacca KHCIOT |
cneunduyeckue). Mcnonap3oBaHWe HHUTPATOB M COJICH aMMOHHS B KauyeCTBE MHUHEpPAJIbHbBIX
ynoOpeHuit. XuMHUYECKOe 3arpsi3HEHHE OKPYKAIOIIEH Cpelbl COSNUHEHHUSIMU a30Ta (KUCIOTHBIC
JIOX/IM, 3arpsi3HEHHE BO31yXa, MOuYBBl U BOAOEMOB). Docdop, amaoTponmHble MOIUPHUKAIMU
docdopa, puznueckue u xumudeckue cpoiicrea. Okcup docdopa (V) u pochopnas kuciora,
du3nueckue M XUMHMYECKHE CBOWMCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MUHEPATBHBIX YIO0OpPEHUI.

OOmast xapakrepuctuka 37aeMeHTOB IVA-rpynmbl. OcoOEHHOCTH CTpPOEHHUs aTOMOB,
XapaKTEepHbIE CTETIEHU OKUCIIEHUS. YTJIEepo/l, aJUIOTPOIIHbIE MOIU(UKAIINH, PACTIPOCTPAHEHHE B
npupoje, pusnueckue 1 XuMu4eckue cBoictBa. Ancopbuns. KpyroBopotT yrieposaa B mpupoe.
Oxkcupapl yriaeposaa, ux pU3NYECKUe U XUMHUYECKHE CBOMCTBA, JIEHCTBUE Ha JKUBBIE OPraHU3MBbI,
NOJy4eHHEe U MPUMEHEHHEe. DKOJIOTHYecKue MpobieMbl, cBsI3aHHble ¢ okcuaoM yriepoaa (IV),
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), MPOIYKThl HX MepepaboTKu
(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 CBOMCTBa, IOJy4yeHHE W TPUMEHEHHE.
CoenuHenus kpemHuss B mnpupoje. OOmme mnpencraieHus o0 okcuae kpemuus (IV) u
KpeMHUEeBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJIEHHOCTH. BaxkHelinue



CTPOUTENIbHbIE MaTepHalbl: KepaMHUKa, CTEKIIO, ILIEMEHT, OeToH, xene300eToH. I[Ipobremsl
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 MPOTCKAHUS, 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
BUZEOMATEepHaoB), HaONIOJeHUWEe Tpouecca OOYINIMBaHUS — 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 ¢ (PU3MYECKHMMH CBOMCTBaMHU a30Ta, ¢ocdopa U UX COCAMHEHUUN
(BO3MOKHO HMCIIOJIb30BaHKUE BUACOMATEPHAIIOB), 00pa3liaMy a30THBIX B (POCHOPHBIX ynoOpeHHUH,
MoJlyueHue, coOupaHue, pacro3HaBaHHME W U3yUYEHHE CBOMCTB aMMHaKa, IPOBEICHHE
KAYeCTBCHHBIX peaknuid Ha HOH aMMOHUsS U Qocdar-uOH MW U3YYCHHE NPHU3HAKOB WX
MPOTEKaHUs, B3aMMOJICICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
WCIIOJIb30BAaHUE BUIACOMATEPUAJIOB), M3YYCHHE MOJENEeH KPUCTALIMYECKUX PEMIETOK anamasa,
rpadura, ¢ymiepeHa, O3HAKOMIIEHHE C TPOIECCOM aAcOpOLMU 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 MPOMBIIIJIEHHOCTH, PELIEHUE SKCIEPUMEHTAIbHBIX 3a/ay Mo TeMe «BakHelue
HEMETaJUIbl U UX COCTUHEHUSD.

MeTa/lIbl M MX COCIUHEHUS

OOmas xapakTEepUCTHKAa XWMHUYECKHX OJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HUX
nosnoxenus B [lepuonnueckoii cucreme xumuueckux snemeHToB Jl. M. MenzaeneeBa 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 KOppo3uu. CIiaBsl (CTalb, 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 Mpupoae. Ouznueckue U XUMUYECKUE
CBOIiCcTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUAPOKCUABI HATpus U Kanus. [IpuMeneHue
IIEJIOYHBIX METAJVIOB U UX COCTMHEHUMN.

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

AmomuHuii: nonoxenue B Ilepumonnueckoid cucreme xuMuueckux snemeHTtoB J[. WM.
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, HaXOXJAE€HHE B mpupoje. Puznueckue U XMMUYECKHUE CBOWCTBA
xenesza. Okcuppl, ruapokcuasl U coiu kenesa (II) u »xemesa (III), ux cocras, cBoiicTBa U
MOJIy4EeHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3laMh METa/lIOB M CIJIaBOB, UX (U3UUYECKUMHU CBOMCTBAMU,
W3y4eHUE PEe3yIbTAaTOB KOPPO3UU METAUIOB (BO3MOXKHO HCIOJIb30BAaHUE BHICOMATEPHAIIOB),
0COOCHHOCTEH B3aMMOJICHCTBUS OKCHIA KaJbIUs U HATPHUS C BOJIOM (BO3MOYKHO UCTIOJIb30BaHUE
BHJICOMATEPHAIIOB), HCCIICIOBAHWE CBOMCTB JKECTKOM BOJIBI, MpoIlecca TOPEHHUS XKejle3a B



KHACIOpoAe  (BO3MOXHO  HCIOJB30BAHWME  BUICOMATEPHAJTIOB), IPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMii Ha MOHBI: MarHus, Kajblys, allOMUHUS, LKMHKA, *kene3a (II) u xenesza
(I1), meau (II), HaOmroieHUE U OMHCAHUE MPOLIECCOB OKPAIIMBAHUS ITUIAMEHH MOHAMM HATpUS,
KaJusl U KaJiblisg (BO3MOXHO HCIIOJIb30BAaHHME BHAEOMATEPUAJIOB), UCCIeI0BaHUE aM(pOTEPHBIX
CBOMCTB I'MJIPOKCH/Ia AJIFOMUHUS U THIPOKCH/IA LIMHKA, PEIICHNE SKCIIEPUMEHTANIBHBIX 3a/1a4 110
TeMe «BakHelre MeTauibl U UX COSTUHEHUS».

XuMus M OKpy:xamomas cpeaa

BemectBa 1 maTepuanbl B MOBCEIHEBHON KU3HM uYelOBeKa. be3omacHoe MCIoib30BaHMe
BEIICCTB M XUMHUYECKMX peakiuii B ObITy. llepBas momoms TpH XUMHUYECKHX OXKOTax |
OTpaBJICHUSIX.

XVMHYECKOE 3arps3HEHUE OKpPY)KAoILEel cpeibl (MpeeabHas JOMyCTUMasi KOHLIEHTpaLus
BemecTs, ganee — [1J1K). Posib XxuMuu B pereHuu 3KOJIOTHIECKUX TPOOIIeM.

Xumuueckuii IKCnepumenm:

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

Mesxxcnpeomemmnuie ceasu

Peanuzamus MeXNpeAMETHBIX CBA3EH MPU M3yUYEHUU XUMUU B 9 Kilacce OCyIIeCTBISETCS
Yepe3 HCHOJb30BAaHME KaK OOMIMX ECTeCTBEHHO-HAYYHBIX IOHITHH, TaK W MOHATHH,
SBIISIOIINXCSI CHCTEMHBIMHU TSI OTACTBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA.

OOme ecTecTBEHHO-HAYYHbIC IIOHATHSA: HAy4HbIM (akT, THUHOTE3a, 3aKOH, TEopus,
aHalM3,  CHUHTE3,  KiIacCH(UKalus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPUMEHT,
MOJICIIMPOBaHKE, U3MEPEHUE, MOJIEIIb, SIBIICHUE, TAPHUKOBBIN 3(P(eKT, TEXHOIOTHS, MaTepHaJIbI.

Ouzuka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H3OTOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJA, JJIGKTPUYECKUI 3apsl, IPOBOJHUKH, IOJIYIPOBOJHUKH,
TUDIIEKTPUKU, (POTOITIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOe€ COCTOSIHHE BEIIEeCTBA, ras,
pacTBop, pacTBOPUMOCTh, KpUCTAJUIMYECKass pemérka, CIUiaBbl, (U3WYECKHE BEIWYHHEI,
€MHUIIBI U3MEPEHUS, KOCMHUECKOE MPOCTPAHCTBO, IIaHETHI, 3BE3/1b1, COHIIE.

buonorus: ¢orocunres, apixanue, Ouocdepa, sKocucTeMa, MHHEpAIbHBIE YIOOpEHHS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATENbHBIE BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MHHEpadbl, TOPHBIE TMOPOJbI, IOJE3HbIE
HCKOIIaeMbl€, TOIUIMBO, BOAHBIE PECYPCHI.



IINTAHUPYEMBIE PE3VJIBTATbBI OCBOEHUA INTPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PEe3yNbTaThl OCBOCHHUS NPOTPaMMbl OCHOBHOTO 0Omiero o0Opa3oBaHuUs
JIOCTUTAIOTCS B X0OZIe 00Y4EHUsI XMMUU B €JUHCTBE Yy4eOHOM M BOCIIUTATENbHOM €ATEIILHOCTH B
COOTBETCTBUM C  TPAJAWIUOHHBIMH  POCCHHCKMMH  COLMOKYIBTYPHBIMH W  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 TMO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTALMH M PACHIMPEHHE OIbITa JAEATEIbHOCTH Ha e&
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTPpHOTHYECKOT0 BOCTUTAHUS:

LIEHHOCTHOT'O OTHOILIEHMS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY U HAyYHOMY
HACIIE/IMI0, TIOHMMAaHMs 3HAYCHUsS XMMUYECKOH HAayKH B JKU3HH COBPEMEHHOTO OOIECTBa,
CHOCOOHOCTH BJIAJIETh JOCTOBEPHON HMH(OpManueil o mepeaoBbIX JOCTHKEHUSAX U OTKPBITHIX
MHUPOBOW M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpOWCTBE
MHpa 1 001IecTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

IPEICTaBICHNUS O COLMAIbHBIX HOpPMax M IpaBWJIaX MEXIMYHOCTHBIX OTHOLIEHUH B
KOJIJICKTHBE, KOMMYHUKaTUBHOW  KOMIIETEHTHOCTH B OOILIECTBEHHO  IIOJIE3HOM,
yueOHOMCCIIe10BaTENbCKONW, TBOPUECKOW UM JAPYIMX BHUAAX JESATEIbHOCTH, TI'OTOBHOCTH K
pa3Hoo0pa3HONW COBMECTHOW JEATEIIbHOCTH IPHU BBINOJIHEHUH Y4€OHBIX, IO3HABATENIbHbBIX 33/1a4,
BBIIOJIHEHUM XMMUYECKHUX SKCIEPUMEHTOB, CO3/JaHUM YUEOHBIX IPOEKTOB, CTPEMJIEHUS K
B3alMOIIOHMMAHHIO M B3aUMOIIOMOIIM B IpPOLECCE 3TOM y4eOHOH NeATenbHOCTH, TOTOBHOCTH
OLIEHUBATh CBOE IOBEIEHUE W IOCTYINKH CBOMUX TOBAapHUINEH C IMO3UIMM HPABCTBEHHBIX M
IIPABOBBIX HOPM C YYETOM OCO3HAHHUS [TOCIIEJCTBHUI MOCTYIKOB;

3) IEHHOCTH HAYYHOTO MO3HAHMS '

MHUPOBO33PEHUYECKHE  NPEJACTABICHHUS O  BELIECTBE M  XMMHMYECKOM  peakiuH,
COOTBETCTBYIOIIIIE COBPEMEHHOMY YPOBHIO Pa3BUTUSl HAyKM M COCTABISIOUIME OCHOBY JJIS
NOHMMAaHHUS  CYIIHOCTH HAay4yHOW KAapTHHBI MHUpA, TMPEACTaBICHHs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsI MPUPOAbI, B3aUMOCBA3SIX YellOBeKa C MPUPOJHOM Cpelod, 0 posu
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MIO3HABATENIbHbIE MOTHUBBI, HalpaBIEHHbIE Ha IOJYyYEHHE HOBBIX 3HAHUM MO XHMMHH,
HeoOXoauMble ISl OOBSCHEHUS HaONI0AaeMbIX MPOLIECCOB U SIBICHUN, I03HABATEIbHOM,
UH(POPMALIMOHHOM M YUTATENbCKON KYJIbTYphl, B TOM YHCJIE HABBIKOB CaMOCTOSATENIbHOM paboThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOH JIUTEPATYpOH, JOCTYIMHBIMH TEXHHUECKUMH CpEICTBAMHU
UH(POPMALIMOHHBIX TEXHOIOTUH;

WHTEpEC K OOYYEHHWIO M TO3HAHHIO, JTI0O03HATETHLHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
caM000pa30BaHUIO, IPOCKTHON M HMCCIEeI0BATENbCKON JIEATENILHOCTH, K OCO3HAHHOMY BBIOODY
HAIPaBJICHHOCTH ¥ YPOBHsI 00yUeHUs B JaJIbHEHIIEM;

4) ¢popMHUPOBAHHS KYJIBTYPHI 3/10POBbSI

OCO3HAHHWE IEHHOCTU >KU3HH, OTBETCTBEHHOIO OTHOIIEHHMS K CBOEMY 3/10pPOBBIO,
YCTAHOBKM Ha 3[0POBbI 00pa3 JKU3HU, OCO3HAHME IIOCIEACTBUI W HEMPUSTHE BPEIHBIX
NpUBBIYEK (YHOTpPEOJIEHUSI alKOrojisi, HapKOTHKOB, KYpEHHs), HEOOXOAMMOCTH COOJIOJEHUS
npaBui 0€30IacHOCTH MpU OOpalleHHMM ¢ XMMHMYECKMMM BELECTBAMHU B OBITY M peaIbHOM
KH3HU;

5) Tpy10BOT0 BOCIUTAHUS:

MHTEpPEC K MPAKTUUECKOMY M3yUEHUIO Mpodeccuil U Tpyaa pa3IudHOro poJia, yBaKeHHE K
TPyAy M pe3ylbTaTaM TPYAOBOM JEATENbHOCTH, B TOM YHCJIE€ Ha OCHOBE IPUMEHEHUS
NPEIMETHBIX 3HAHWA 10 XWMHH, OCO3HAHHBIH BHIOOD WHAWBUIYAIBHOH TpPaeKTOPHH



MPOJODKCHHUST 00pa3oBaHUs C Y4ETOM ITUYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIIECTBEHHBIX MHTEPECOB W MOTPEOHOCTEH, YCIENnTHON MpOodecCHOHATLHON 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 €€ CYIIECTBOBAaHUS, MOHUMAHUE IIEHHOCTH 3J0pPOBOro U Oe3omacHoro obpasza *KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICUXHYECKOMY 3/I0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIOICHUS MPaBUl O€30MacCHOTO MOBEACHUS IIPU paboTe ¢ BellleCTBaMH,
a TaK)Ke B CUTYAIUAX, YIPOKAIOIIKUX 3/I0POBBIO U KU3HU JTIOJIEH;

CIIOCOOHOCTH MPHUMEHSTh 3HAHUS, MMOJIydaeMble NpPU H3YYECHUH XUMHH, JJIS PelleHUs
3a71a4, CBA3aHHBIX C OKPYKAOUIEH PUPOIHON CPEIOH, ISl MOBBILICHHUS YPOBHS 3KOJIOTHYECKOU
KYJIBTYpPbI, OCO3HAHUS TJI00ATBFHOTO XapakTepa SKOJIOTHYECKUX Mpo0JieM U MyTed WX peleHUs
MOCPEJICTBOM METOJOB XUMUU, IKOJIOTHYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B
II03HABATEJIbHOW, KOMMYHUKATUBHOMN U COLMAJIbHON ITPaKTUKE.

METANPEAMETHBLIE PE3YJIbTATDBI

B cocraBe MerampeaMETHBIX pe3yJIbTaTOB BBIACISIOT 3HAYUMBbIE ISl (POPMHUPOBAHUS
MHPOBO33PEHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIINI, TUIOTE3a, (PaKT, CUCTEMA,
MIPOLIECC, SKCIIEPUMEHT 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 yYHUBEpCAIbHbIE y4eOHbIe NEHCTBUS (IIO3HABaTEIbHbIE,
KOMMYHHKATHBHBIC, PETYJSATUBHBIC), KOTOPhIE 00ECNeunBaOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOM e TEIbHOCTH.

Ilo3naBaTebHBbIE YHUBeEPCcAJIbHbIE YUueOHbIe 1eiCTBUS

Ba3oBble Jiornueckue 1eicTBUA:

YMEHHUSI HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBINIJICHUS TPU OCBOCHHHM 3HAHHM:
pacKpbIBaTh CMBICH XHUMHUYECKUX TMOHATHH (BBIICISATH WX XapaKTepHbIE IPU3HAKH,
yCTaHaBIUBATh B3aUMOCBSI3b C JPYTUMU MOHSATUAMH), UCIIOIb30BATh MOHATUS JJIs1 OOBSICHEHUS
OTNICNbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAHUS M KPUTEPUU s KIacCUPHUKAIUU
XUMHUYECKUX BEIIECTB M XUMHUYECKUX PEAKIUH, YCTAaHABIUBATH MPUYUHHO-CIIEJCTBEHHBIE CBSI3H
MEXy 00BEKTaMHU U3YyU€HHUs, CTPOUTH JIOTUYECKUE PAacCyXIeHUs (MHAYKTUBHEIE, IEAYKTUBHBIE,
110 aHAJIOTHH), JIeJaTh BBIBOJIBI M 3aKIIFOUCHHS;

YMEHHE MPUMEHSTHh B Mpollecce MO3HAHMS MOHATHUS (TMPEAMETHbIE U METamnpeIMETHBIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJENHN, HCIOJIb3yeMble B XHWMHUH, MPEOOPa3OBBIBATH IIMPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
XuMu4eckass (opmylia W ypaBHEHHE XHMHYECKOW peakuuu — TpU PEIIeHUH Yy4eOHO-
MO3HABATENbHBIX 3a/lad, C Y4YETOM OTUX MOJEJIbHBIX TMPEACTABICHUN BBISIBIATH U
XapaKTepU30BaTh CYIECTBEHHBIC MPU3HAKA H3YYa€MbIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHUYECKHX PEaKIIMi, BBISIBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIICACTBEHHbBIE CBSI3U U
MIPOTUBOPEYHS B U3YyUaEMBIX MPOIECCAX U SIBJICHUSIX.

ba3oBbie ucciieqoBaTe/bCKHe 1eHCTBUA!

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, aHAJTU3UPOBATH U MHTEPIPETUPOBATH HHPOPMAIIIO PA3TUIHBIX BUIOB
1 GOpM IIPECTABICHHUS, TTOTYUYaEMYIO M3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIOMYJSIpHAS TUTEpaTypa



XUMHUYECKOTO COJEp)KaHUs, CIpaBOYHbIe MocoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OLIEHUBATh IPOTUBOPEUUBYIO U HEJOCTOBEPHYIO NH(POPMALIHIO;

YMEHHUE IPUMEHSTh Pa3IMuHbIe METOBI U 3aIPOCHI IPH TIOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOLMX JAHHBIX, HEOOXOAMMBIX JJIsl BBIIIOJHEHHS y4EOHBIX U ITO3HABATEIbHbIX 3a7a4
OTIpeNeIEHHOr0 THUMA, MPHOOpPETEHHE OIbITa B 00JACTH MCIOJIB30BaHUS HH(POPMAITMOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOTUH, OBJIAZICHUE KYIbTYPOH aKTUBHOI'O MCIIOJIb30BaHMs PA3IMUHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMpPATh ONTUMAIbHYIO (HOpPMY TpencTaBICHUS
UHPOPMALMKM U WUIIOCTPUPOBATH pEIaeMble 3a/laud HECIOXKHBIMM CXEMaMH, JuarpaMMaMu,
npyrumu popmamu rpaduku U ©X KOMOMHALUAMU;

YMEHHUE HCMOIb30BaTh M aHAJIU3UPOBaTh B Ipolecce y4yeOHOM M HcCiIel0BaTeNnbCKON
NEeSITeIbHOCTH HH(POPMALIHMIO O BIMSHUH MPOMBIIUIEHHOCTH, CEIBCKOT0 XO35HCTBA U TPAHCTIOPTa
Ha COCTOSIHME OKPY’KaIoLIed MPUPOJHOM Cpeibl.

KoMMyHUKAaTHBHBbIE YHHMBepPCcaabHbIe yueOHbIe AeiicCTBUA:

yYMEHUs 3aJaBaTh BOIpPOCH (B Xoie auajora W (WIM) JAUCKYCCHH) IO CYLIECTBY
oOcyxnaemMoll TeMmbl, (HOPMYIHPOBATH CBOM NPEIJIOKEHHS OTHOCHUTEIBHO BBITIOJHEHUS
IpEeUI0KEHHOH 3a/1a4H;

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

YMEHUSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOHM IMO3HABATEIHHON U
UCCIIE/I0BATEIbCKON JIEATENIbHOCTU NPH PELCHUHM BO3HMKAIOIMX IpoOjeM Ha OCHOBE yuéTa
OOIMX WHTEPECOB W COTJACOBaHMS NO3MLUN (0O0CYXKIeHUs, OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMBbI», KOOPJIMHAIIUS COBMECTHBIX JIEHCTBHM, ONpeaeeHue KPUTEPUEB 10 OL[EHKEe KayecTBa
BBITIOJIHEHHOW PabOThI U IpyTHUe).

PeryisiTuBHBIEe yHHBepcalbHbIe y4eOHbIe NeiicTBUA:

YMEHHUE CaMOCTOSITENIFHO OMPEACIATh LEIH IeSTeIbHOCTH, IIaHUPOBATh, OCYIIECTBIIATS,
KOHTPOJMPOBAaTh M NPU HEOOXOAUMOCTH KOPPEKTUPOBATh CBOIO JIEATEILHOCTh, BbIOMpPATh
HaubOosnee HSPQEeKTUBHbIE CHOCOOBI pelIeHHs Y4eOHbIX M [O3HABaTENbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJIATh MJIM KOPPEKTHPOBATH MPEAJIOKEHHBIM aJIrOpUTM JIEHCTBHHA NpHU
BBIITOJIHEHUH 33/JIaHUH C y4ETOM TMOJydeHHs] HOBBIX 3HAHMH 00 HM3y4aeMbIX OOBEKTax —
BEIIIECTBAX U PEaKLUsiX, OLIEHUBATh COOTBETCTBUE MOJIYYEHHOTO pe3ysbTara 3asBICHHON LIeJH,
YMEHHUE HCIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IPEJIaraeMble B YCIIOBUH 3aIaHHH.

NPEIMETHBIE PE3YJIbTATBI

B cocraBe mnpenMeTHBIX pe3yJbTaTOB IO OCBOCHHMIO OO0S3aTE€IBHOTO COACpKAHMS,
YCTQHOBJICHHOTO JaHHOM (¢enepanbHON pabouell mporpamMmoili, BBIJIENSAIOT: OCBOEHHBIE
oOyyarolmuMucs Hay4yHble 3HAHUS, YMEHHMS M CHOCOObI JeHCTBUM, creuuduyeckue s
OpeIMETHOM 00sacTh «XUMUS», BUIBl JEATEILHOCTH MO TOJIYYE€HHIO HOBOTO 3HAHHUS, €ro
UHTEPIPETALNH, TPEOOPA30BAHUIO U TIPUMEHEHHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYaIUSIX.

K xoHuy oOyuenust B 8 kiacce mpeaMeTHble pe3ylbTaThl 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
HEOJJHOPO/IHAsI), BaJCHTHOCTh, OTHOCHUTEIbHAass aTOMHash W MOJIEKYyJspHas Mmacca,
KOJIMYECTBO BEIECTBA, MOJb, MOJISIpHas Macca, MaccoBas 0N XHMHUYECKOTO
JJIEMEHTa B COEIWHEHHH, MOJISIPHBIM OO0BEM, OKCHI, KHCIIOTa, OCHOBAaHHWE, COJIb,
AIIEKTPOOTPHLIATENILHOCTh, CTENICHb OKUCIICHUS, XUMUYeCKas peaKius, Kiaccuuxanus
PEaKIHiA: peaKkIy COSANHEHHSI, PEAKIUH Pa3JIOKECHUS, PEAKIINN 3aMEICHUS, PEaKIIHN
oOMeHa, 9K30- ¥ SHJIOTEPMUYECKHE PeaKIMH, TeIIOBOK 3((EeKT peakluu, sApo aToma,
JJIEKTPOHHBIA CIION aTtoma, aromMHas opOuTanb, pajuyc aromMa, XMMHUYEcKasl CBS3b,



MOJISIPHAsE M HEMOJIsipHasi KOBAJIGHTHAs CBs3b, MOHHAs CBS3b, MOH, KAaTHOH, aHUOH,
pacTBOp, MaccoBasi 10JIsI BellleCTBa (MPOLIEHTHAs: KOHIIEHTPAIUsl) 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
OTpeNieIEHHOMY KJIacCy COeINMHEHHH 1o (GOopMynaM, BHJ XUMHYECKOW CBSI3U
(xoBaJIeHTHas! U MOHHAs) B HEOPTraHMYECKUX COCTUHEHHUSIX;

e packpbiBaTh cMbIch [lepuonnueckoro 3akona . M. MeHueneeBa: 1eMOHCTPUPOBATh
[IOHMMAHHE IEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB XUMHUYECKHX 3JIEMEHTOB OT HX
nosoxkeHuss B Ilepuonnueckoid cucTeMe, 3aKOHOB COXPAaHEHUsI MAcChl BEIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHAa ABOIaJIpo;

® ONUCBHIBATb U XapakTepu3oBaTh TaOMMuHyl0 ¢opmy [lepuonuyeckoil cucTeMbl
XUMHYECKHX JJIEMEHTOB: pa3lnyaTh IMOHATUS «IJIaBHas moArpymnmna (A-rpymnma)» u
«mmobounass moarpynna (b-rpynma)», Mamble W OONbIIME TEPHOABI, COOTHOCHUTH
o0o3HavYeHusI, KOTOpble UMeroTcs B Tabnune «llepuoanueckas cucreMa XMMHUECKUX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMHYECKHX DJIIEMEHTOB (COCTaB M 3apsija sapa, oOIIee YHCIO DSJIEKTPOHOB H
pacnpeneseHre ux 1o 3JIEKTPOHHBIM CII0SIM);

e KiIaccu(UIUPOBATh XUMUYECKHE JIEMEHTHI, HEOPTAaHUYECKUE BEIIECTBA, XUMHYECKHE
peakiuu (10 YHCIy U COCTaBy Y4YacCTBYIOIIMX B PEAKIIMH BEUIECTB, MO TEILIOBOMY
dbdexry);

® XapakTepu3oBaTh (OMHCHIBATH) OOIIME XWMUYECKHUE CBOMCTBA BEIIECTB PA3TUYHBIX
KJIaCCOB, NOATBEpP)KJas ONUCAaHUE IpUMEpPaMH  MOJIEKYJSIPHBIX  YpaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUI;

® [IPOrHO3UMPOBATh CBOWMCTBA BEUIECTB B 3aBUCUMOCTH OT HMX Kaue€CTBEHHOI'O COCTAaBa,
BO3MO>KHOCTH NMPOTEKAHUSI XUMUYECKUX MPEBPALLEHUI B pa3IMYHbBIX YCIOBUSX;

® 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 OINEPALlMM MBICIUTEIBHON IESATEIBHOCTH — aHAJIW3 U CUHTES,
CpaBHEHHE, 0000IIeHHE, CUCTEeMATH3aIHI0, KIAacCU(UKALMIO, BBIABICHUE MPUYUHHO-
CJIEZICTBEHHBIX CBSI3€M — JUISI M3Y4YEHUs CBOWMCTB BEIIECTB M XWMHYECKHX PEAKIUH,
€CTeCTBEHHO-HAy4YHble =~ METOAbl  TO3HAaHUS  —  HAONIOZeHHE,  HM3MEpeHHe,
MOJIEJTUPOBAHUE, SKCTIEPUMEHT (PEATbHBIN U MBICICHHBIN);

e CleloBaTh IMpaBUJaM TOJb30BaHUS XMMHUYECKOH TmoOCyIod M J1abOpaTOpHBIM
0o0OpyJ0BaHUEM, a TaKXke MpaBUIaM OOpallleHUs C BELECTBAMHU B COOTBETCTBUH C
MHCTPYKIHUSAMHU 1O BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OINBITOB IO MOJYYEHUIO
U cOOMpaHUIO Tra3000pa3HBIX BEIIECTB (BOJOpPOJA W KHCIOPOJa), MPHUTOTOBICHUIO
pPacTBOPOB € OMPEACIEHHON MacCOBOM J0JIEW pacTBOPEHHOrO BELIECTBA, MNIAHUPOBATH
Y IIPOBOAMTH XUMHUYECKHE 3KCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB ILETIOUEN U
KHCJIOT C TIOMOIIBI0 HHIUKATOPOB (JTakMyc, peHondTanent, METUIOpaHXK U IpyTre).

K xonuy oOyueHust B 9 kjacce mpeaMeTHbIE pe3ylbTaThl 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,
3EKTPOOTPULIATENLHOCTb, CTENEHb OKUCICHMS, XUMHUYEcKas peakius, XUMHUYecKas
CBSI3b, TEIUIOBON 3((EKT peakinu, MOJIb, MOJISIPHBIM 00BEM, PacTBOP, AIIEKTPOJIUTHI,



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

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMUMHYECKUX IOHSATUH M MPUMEHSTH 3TH
HOHSITHS IIPU OIIMCAHUU BELLECTB U UX IPEBPAILIECHUN;

UCIIOJIb30BAaTh XHMHUYECKYI0 CHMBOJHUKY [UIsl COCTaBi€HHUS (OpMyYNn BelIecTB U
YpaBHEHUN XUMUUYECKUX PEaKIIN;

ONpEAENATh BaJEHTHOCTh M CTENEHb OKUCICHHS XUMHYECKMX JJIEMEHTOB B
COECIMHEHUSAX PA3JIMYHOIO COCTaBa, IMPUHAIJIEKHOCTh BEIIECTB K OINPEACIEHHOMY
KJIacCy COeIMHEHUN Mo Qopmyiam, BUJ XUMUYECKOW CBsI3U (KOBaJIEHTHAsl, MOHHAs,
METAJIJIMYECKAs)) B HEOPraHMYECKUX COEIMHEHUSX, 3aps] HOHA [0 XUMHYECKOH
dbopmyne, xapakTep Cpelsl B BOJHBIX PAcTBOpPaX HEOPTaHWYECKUX COCTUHEHHH, TUI
KPUCTAJIIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbich Ilepuoanueckoro 3akona JI. . MenneneeBa u 1eMOHCTPUPOBATH
ero MOHMMAaHME: OMMUCHIBATH M XapaKTepu3oBaTh TabnuuHyo dopmy llepuoanueckoit
CUCTEMbl XMMMUYECKHUX OJJIEMEHTOB: pa3jMyaTh IOHATUS «rjaBHas noiarpynna (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 sipa, o0Iee YMCio AMEKTPOHOB U PACIIPEeNICHHE HX 0 AJIEKTPOHHBIM CIIOSIM),
OOBSACHATH OOIIKME 3aKOHOMEPHOCTH B HW3MEHEHHUU CBOWCTB DJIEMEHTOB U HX
COEIMHEHUI B IpeJieax MaJbIX MEPUOJIOB U IJIABHBIX HNOJArPYNI C YYETOM CTPOEHUS
UX aTOMOB;

KJIacCU(UIUPOBATh XMMUYECKHE JIEMEHTHI, HEOPTaHMYECKHE BEUIeCTBA, XUMUYECKHE
peakuuu (10 YHUCIy UM COCTaBy Y4YacTBYIOIIMX B PEAKIMH BELIECTB, IO TEIIOBOMY
3 deKTy, 10 U3MEHEHUIO CTENIEHEeH OKUCIIEHHUSI XUMUYECKHX 3JIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOIIME M CHENMPUUYECKHEe XUMHUYECKHE CBONCTBA
IIPOCTBIX U CJIOKHBIX BEILECTB, MOATBEPK/1as ONKUCAHUE IPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YpaBHEHHH COOTBETCTBYIOIUX XUMUYECKUX PEaKIHii;

COCTaBJISITh YPABHEHHUS JICKTPOJIUTHUECKON JUCCOLMUAIMU KUCIIOT, HIEJI0YEd U COJIEH,
MOJIHBIE U COKpALIEHHBIE YPAaBHEHUS peaklMii HOHHOrO OOMEHa, YpaBHEHUS PEeaKIluii,
NOATBEPXKJAIOIINX CYIIECTBOBAHME TE€HETUYECKOW CBSA3M MEXIY BELECTBAMHU
Pa3IUYHBIX KJIACCOB;

pacKpbIBaTh CYHUIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKIuil;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHCHMOCTH OT MX CTPOEHMS, BO3MOXKHOCTHU
MPOTEKAHUSI XUMUUYECKUX MPEBPAIICHUN B Pa3INYHBIX YCIOBHUSX;

BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MAaCCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTa 1Mo (opMylie COeMHEHHSI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBOpe, MPOBOAUTH PACUETHI 10 YPAaBHEHUIO XUMUUECKOM peaklnu;

coOnrofaTh TMpaBuia MOJb30BAaHUS XHMHUYECKOM TMOCynol M J1abopaTopHBIM
o0opy/soBaHUEM, a TakKe IpaBuia OOpallleHUs C BEIIeCTBAMU B COOTBETCTBHH C
UHCTPYKLHUSMH 10 BBIIOJIHEHHUIO JJA0OPATOPHBIX XUMHUYECKHX OIBITOB I10 MOJYYSHHIO
¥ cOOMPaHUIO Ta3000pa3HBIX BEIIECTB (AaMMHAKa M YIJIEKUCIIOTO Tasa);

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



CWJIHMKAT-, Ccynb(}ar-, THIPOKCHI-UOHBI, KATHOHBI AMMOHHS ¥ HWOHBI H3YYECHHBIX
METAJIJIOB, TPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTAaHMYECKHUX BEUIECTB;
MPUMEHATh OCHOBHBIE OINEPALUH MBICIUTEIBHON JEATEIIbHOCTH — AHAJIU3 M CHUHTE3,
cpaBHEHHE, O0000IIEHHEe, CHUCTEMATHU3aIlMi0, BBISIBJICHUE MPUYMHHO-CIICICTBEHHBIX
CBSI3€M — JUISl M3YYEHHUS CBOMCTB BELIECTB M XHUMHUYECKHX PEAKLHM, €CTECTBEHHO-
Hay4YHbIE METOAbl IO3HAHHWS — HAOMIJICHHWE, HW3MEPEHHE, MOJICITMPOBAHHE,
HKCIEPUMEHT (peaibHbIil U MBICICHHBII).



TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
KounvecTBO 4acoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3jiejioB U TeM K IIpakTnyec (undposbie) Buabl gesiTeJIbHOCTH 00y4aKOIIHUXCH € Y4eTOM
n/m  mporpamMmel Bcero OHTpﬁo b KHe o0pa3oBarejibHbIE padGoueii mporpaMMbl BOCIIUTAHUS
HbIE PadoOThI
P padoThI pecypchl
Pa3nea 1. I[lepBoHayaibHble XHMHYECKHE MOHATHS
XuMus — BaxHas 00J1acTh bubmuoreka [IOK  IlarpuoTnueckoe BOCHHTAaHUE: IIEHHOCTHOTO
11 €CTECTBO3HAHMS M TIPAKTHYCCKOM 5 2 https://m.eds00.ru  OTHOIIEHHS K OTEYECTBEHHOMY KYJIbTYPHOMY,
NESTSIILHOCTH YEJIOBEKA [7f41837c¢ UCTOPUYECCKOMY U HAYYHOMY HACIICIHIO
[ToHnmaHus 3HAYEHHUS] XUMHYECKOW HAyKH B
bubnuorexa [IOK = xHM3HU COBpEeMEHHOI0 00IIEeCTBa, CIIOCOOHOCTH
BemecTBa 1 xuMu4deckue . o o
1.2 P 15 1 https://m.edsoo.ru BJIQJETh  JOCTOBepHOW  wmH(pOpMamuend o
MEePEIOBBIX  JOCTHIXKCHHSX U OTKPBITHAX
P [741837c
MHUPOBOU U OT€YECTBEHHON XUMHH
Wtoro no pazneny 20
Pa3nes 2. Bakneiimme npeacTaBuTe/ I HCOPraHHYECKHUX BelECTB
[TaTpuotudeckoe BOCITUTAHHE:
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUAX 00
bu6nuoreka [IOK CTpOICTBE MHpa M 00IIeCTBA. (DOPMHUPOBAHUS
Boznyx. Kucnopona. [Tousarue 06 . 1 yerp P B (bopwmp
2.1 OKCHIAX 6 https://m.edsoo.ru KYIbTYPBl 3J0POBBSI: OCO3HAHHE I[CHHOCTH
/7f41837c YKU3HHU, OTBETCTBEHHOTO OTHOLIEHHUS K CBOEMY
3JI0POBBIO, YCTAaHOBKHM Ha 3J0pPOBBIH 00pa3
JKU3HU.
I'paxmanckoe BOCMUTaHHWE: MPEACTABICHHUS O
bubmuotexa [[OK  comumanpHbIX HOpMax u MpaBHJIAX
Bonopoa.llonsitue o kucnorax u ) .
2.2 8 1 https://m.eds00.ru =~ MeXIMYHOCTHBEIX OTHOIIEHUNW B KOJUIEKTHBE,
COISIX )
[7f41837c KOMMYHHKATHBHOM KOMIIETEHTHOCTH B
0OIIIECTBEHHO ITOJIC3HOA.
I'paxxmanckoe BOCIUTaHUE: MPEACTABICHUS 00
bubanoreka [JOK eOMO-HCCIeI0BATEALCKOM, TBOPYECKOH U
Bopna. PactBopsl. [Tonsatue 06 ) 11 i A ’ P
2.3 5 1 1 https://m.edsoo.ru IPYTUX BUIAX JEATEIbHOCTH, TOTOBHOCTH K
OCHOBaHMSIX N N
[7f41837c¢ pa3Ho00pa3HOil COBMECTHOM AESATEIBHOCTH TIPU

BBIITOJIHCHUHN y‘le6HLIX, IIO3HABATCJIIbHBIX 3aJa4.
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OCHOBHBIE KJIACCHI
2.4 . 11
HEOPraHMYECKUX COCAMHCHUI

bu6nuoreka [IOK
https://m.edsoo.ru
[7f41837¢c

I'paxxnanckoe BOCIIUTAHUE: BBIIIOJTHEHU T
XUMHYECKHX HKCIIEPUMEHTOB, CO3JaHUH
y4eOHBIX MIPOEKTOB, CTPEMIICHHSI K
B3aHMOIIOHMMAHUIO M  B3aUMOIIOMOIIM B
IpoIIecce ATOM yu4eOHOU eATeTbHOCTH.

Hroro no pazueny 30

Pasznea 3. llepuoanuecknii 3axon u [lepuoguyeckas cucrema xummuueckux 31emMeHToB /. U. MenaeseeBa. CTpoeHue aToMOB. XMUMHYECKAsl CBSA3b.

OKHCINTEIbHO-BOCCTAHOBUTEIbLHBIE PC€aKknuu

[Iepuoanueckuii 3aKoH U
[Iepnoanueckas cucrema
XUMUYeCKnX 351emMeHToB /1. Y.
MenneneeBa. CtpoeHue atroma

3.1

XUMHYECKASA CBI3b.
3.2 OKHUCIIUTENBHO- 8
BOCCTAaHOBUTEIIbHBIC PEAKIIUU

Hroro no pasneny 15
HazBanue MmoayJist
PeszepBHoe Bpemst 3

OBILIEE KOJIMYECTBO YACOB I10

ITPOTPAMME 68

bubmuorexa [JOK
https://m.edso0.ru
[7f41837c

bubnnoreka IIOK
https://m.edsoo.ru
[7f41837¢c

bu6mmoteka [IOK
https://m.edsoo.ru
[7f41837c

bubmmoteka [IOK
https://m.edsoo.ru
[7f41837¢c

CnocoOHocTH BJIAJIETh JIOCTOBEPHOI
uHpopMaLuel 0 MepeJoBbIX AOCTHKEHMSIX H
OTKPBITUSX MHUPOBOM M OTEYECTBEHHON XHMUHU,
3aMHTEPECOBAHHOCTH B HAyUYHBIX 3HAaHUSAX 00
yCTpOMCTBE MUpa U 001IeCTBA

HGHHOCTI/I HAay4YHOTI'O ITO3HAaHUA:
MHPOBO33PCHUCCKHUC MMpCACTaBJICHUA (¢}
BC€IICCTBEC n XHUMHYCCKOM pcaKkuuu,

COOTBCTCTBYIOIIUC COBpPECMCHHOMY YPOBHIO
Pa3BUTHUA HAYKHW U COCTABJIAIOIIME OCHOBY JIA
INOHUMaHH CYIITHOCTHU Hay‘IHOfI KapTUHBI MUpaA.
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9 KJIACC

KoanuecTBO Yacos DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3/esioB U TeM K I (uudposBbie) Bune1 nesirensnoctn 0dydatomuxcs ¢
] HTPOJIb aKTH .
P OHTpOT p P yuyeToMm padoueii mporpaMMbl BOCIUTAHUS
n/n  MnporpaMmbl Bcero  Hble yeckKue oOpa3oBaTeJibHbIE
padoThbI padoThbI pecypchl
Pa3znes 1. BenrecTBO U XUMHYeCKHE PeaKIUun
Lennoctu Hay4IHOTO MO3HAHUSA:
N MPEACTABICHUS 00 OCHOBHBIX
[ToBTOpEeHMEe U yriay6nenue 3HaHUN bubnuorexa [IOK beA
_ 3aKOHOMEPHOCTSX pa3BUTHS TIPUPO/IBI,
1.1 = OCHOBHBIX pa3/e/ioB Kypca 8 5 1 https://m.edsoo.ru/7 B3AMMOCBSIFAX HCIIOBEKA ¢ TIDHDOIHOM CPEIOi
Kjacca 412636 pHp P ’
E— O pOIM  XUMHUHM B  TO3HAHUU  OTUX
3aKOHOMEPHOCTEHN.
[To3HaBaTenbHBIE MOTHBBI, HaIlpaBJICHHBIC Ha
MOJlyYeHUE HOBBIX 3HAHUM 1O XUMUH,
HEOOXOIMMBIC IS OOBSICHESHMS HAOII0AaeMbIX
bu6mmoreka [JOK MpPOIECCOB U SIBICHUM, [MO3HABATEIbHOM,
OcHOBHbIE 3aKOHOMEPHOCTHU _ . N
1.2 . 4 https://m.edsoo.ru/7  uHGOPMAIMOHHON M YUTATEIBCKOH KYJIBTYPHI,
XUMHYECKHUX PEaKIIHii .
412636 B TOM 4HCJI€ HAaBBIKOB CaMOCTOSTEIIFHOM
paboThl ¢ y4yeOHBIMH TEKCTaMH, CIIPABOYHOMN
JUTEPATypOH, JOCTYITHBIMH  TEXHUYECKUMHU
cpeacTBaMu HHGOPMAITMOHHBIX TEXHOIOTHIMA
Nutepec k  oOyueHHI0O ¥ MO3HAHUIO,
JIF0003HATEIFHOCTD TOTOBHOCTD i
DIIEKTPOJIMTHYECKAS TUCCOIHAIINS bubmmorexa [TOK CIIOCOOHOCTH K calv;oo6 a30BaHUIO, TPOCKTHOMI
1.3 p ' 8 1 1 https://m.edsoo.ru/7 p > 1P
XUMHUYECKHUE PEaKIIUU B PACTBOpPAX 413636 M UCCIENOBATEIILCKON  NEATEIIbHOCTH, K
E— OCO3HAaHHOMY BBIOOpY HampaBIEHHOCTH U
YPOBHS OOYUEHUS B JAIbHEHIIIEM
Hroro no pazneny 17
Paznen 2. Hemeranabl M X cCOeTUMHEHUS
OO6mas xapakTepuCcTHKa bubnuoreka [JOK dopmupoBaHUs KYJbTYpbI 3J10pOBBSL:
2.1 XAMHYECKHX diieMeHToB VIIA- 4 1 https://m.eds00.ru/7  oco3HaHHe LEHHOCTH >KM3HH, OTBETCTBEHHOIO

rpynisl. ['anoress

f41a636

OTHOIICHUA K CBOEMY 3J0POBbEIO, YCTAHOBKH Ha
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OOm1ast xapaKTepUCTHKA
2.2 XUMHUYECKUX 2JIeEMEHTOB VIA-
rpynmbl. Cepa u e€ coeTMHCHUS

bubmuoreka [JOK
https://m.edsoo.ru/7

f41a636

310POBBIi o0pa3 KU3HH, OCO3HaHUE
IIOCJICACTBUM U HENPUATUE BPEAHBIX IPUBBIYEK

(ynorpeoiieHus AJTKOTOJIS, HapKOTHKOB,
KYpEHHs])

Heo6xoaumoctu coOIIr0ICHUS MIPaBUI
0e301acHOCTH npu oOparieHun c

XUMUYECKUMH BEUIECTBAMHU B OBITY U peaIbHON
YKU3HU

2.3

COCANHCHUA

2.4

COCIUHCHUA

OOm1ast xapaKTepUCTHKA
XMMHYECKHX 3JeMEHTOB VA-
rpymisl. A30t, pochop u ux

OOm1ast xapaKTepUCTHKA
XUMHYECKUX 31eMeHTOB [VA-
IPYHNIIBL. YTIEPOA U KPEMHUN U UX

bubnuoreka [JOK
https://m.edsoo.ru/7

f41a636

bubmuoreka [JOK
https://m.edsoo.ru/7

f41a636

Tpynooe BOCIIUTAHHUE: HMHTEPEC K
MIPAKTUICCKOMY M3y4eHUI0 npodeccuii u Tpyaa
pa3IMYHOTO pojJa, YBaXEHUEe K Tpydy U
pe3yJibTaTaM TPYAOBOM JEATEIIBHOCTH, B TOM
YUCJie Ha OCHOBE IPUMEHEHHUS MPEIMETHBIX
3HAHUH 110 XUMUH

Oco3HaHHbBIN BBIOOD WHJVBHTyaJIbHOU
TPAeKTOPUU TPOJODKEHUST 00pa3oBaHMs C
y4€TOM JIMYHOCTHBIX HUHTEPECOB u

CIIOCOOHOCTM K  XHMHH,  OOILIECTBEHHBIX
WHTEPECOB U  NOTPEOHOCTEH,  YCHEIIHOMN
npoecCUOHATLHON JEeSTETbHOCTH M Pa3BUTHUSA
HE00XO0TMMBIX YMEHUH, TOTOBHOCTH
a/IalTUPOBAThCs B MPO(ecCHOHANBHOI cpelie

Uroro no pazneny

Pa3gen 3. MeTauibl M UX COeTUHEHUA

3.1 OO01me CBOMCTBA METAJLIOB

25

but6mmoreka [IOK
https://m.edsoo.ru/7

f41a636

DKOJIOTHYECKOE BOCIMTAaHHUE: HKOJOTMUYECKU
1esnecoobpa3Hoe OTHOLIEHHE K TMPHpOJe Kak
HCTOYHMKY JKU3HM Ha 3emile, OCHOBE €
CYILIECTBOBaHMS

3.2

COCIUHECHUA

BaxHeiine MeTauibl U UX

16

but6mmoreka [JOK
https://m.edsoo.ru/7

f41a636

[Tonumanwue [IEHHOCTHU 3JI0pOBOTO u
0e3omacHOTO 00pa3a KW3HH, OTBETCTBEHHOE
OTHOIICHHE K COOCTBEHHOMY (PU3UYECKOMY H
TICUXHYECKOMY 3II0POBBIO, OCO3HAHHE
LIEHHOCTH COOJIOJICHUSI TpaBUI 0E30MacHOTO
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MOBEJICHUS TIPU pabOTe C BEIIECTBAMHU, a TAKKE
B CHUTyalUsX, YIpOXKaloUUX 3/0pOBbI0 U
JKU3HH JIIOJICH;

Hroro no pazueny 20
Paznen 4. Xumus 1 OKpy:Kamomas cpeaa
CriocoOHOCTH IPUMEHSITh 3HAHUS, TTOJTydacMble
bubmuorexa [IOK IIpU HM3YYCHUU XUMHHM, Ui pELICHHS 3a1ad,
BerectBa 1 MaTepualibl B KH3HH , . o
4.1 3 https://m.eds00.ru/7  cBsI3aHHBIX €  OKPY’KAlOIIEH  IPUPOIHOM
YeloBeKa o
412636 Cpenoi, JUTS [MOBBIIIIEHUS YpOBHS
IKOJIOTUYECKOM KYJIBTYPHI.
Htoro no pazneny 3
bubmuoreka [JOK
PesepBHOE Bpemst 3 https://m.edsoo.ru/7
412636
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

YYEBHO-METOJINYECKOE OBECIIEYUEHUE OBPA30BATEJIBHOI'O
NNPOIIECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJIS1 YYUEHUKA

* Xumus, 8 knacce/ Pymsurtuc I'.E., ®enpaman @.I'., AkiimonepHoe obmiectBo «M31aTenbcTBO
«IIpocserienune»

* Xumus, 9 kmace/ Pymsutuc I'.E., ®enpaman @.1°., AkuronepHoe o6miecTBo «M3mareascTBo
«IIpocsemenune»

METOAUYECKHUE MATEPHUAJIBI JJ151 YYUTEJISA

-I'abpuemnsn, O. C. Meroanueckoe nmocobue k yueouuky O. C. 'abpuensna «Xumus». 8 kimacc /
O. C. I'abpuensn. — M. : Jlpoda, 2021. — 109.

-T'abpuensn, O. C. Meroaudeckoe nocodue k yueoHuky O. C. 'abpuensina «Xumusy». 9 kinace
/ O. C. T'abpuensa. — M. : JIpoda, 2021. — 108.

HAP®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
PO https://resh.edu.ru/
EKLIOP http://school-collection.edu.ru



OuneHka npeIMeTHBIX pPe3yJIbTATOB M0 Y4eOHOMY MpeIMeTy

«Xumus. bazoBblil ypoBeHb)

Howmep [TpoBepsiembie yMeHUsI (KpUTEPUHU OIICHKH )/ TITTAHUPYEMBIE dopma [Tpumepnas
pe3yJIbTaThl OLICHUBAHMUSI naTa
MIPOBEJICHUS
8 kiacc
1. [Ipenmer xumuu. Ponp Xumum B KHA3HU 4elioBeka. Tema u | YCTHBIM ompoc CEHTSIOph
Beniectna. [loHsTHE 0 METO1aX MMO3HAHUS B XUMUHU.
2. [IpaBuna paGorel B naboparopuu W npuémbl obOpameHust ¢ | [IpakTuueckas CEHTS0pb
J1a00paTOPHBIM 000PYIOBAHUEM pabora
3. YucTteie BemecTBa u cMecu. CriocoObI pasiesieHus: cMecen VYcrHblit CEHTSAOPH
orpoc,
NMCbMEHHBIN
KOHTPOJIb.
4, Pa3znenenue cmeceil (Ha mpuMepe OYUCTKU MTOBAPEHHON COJIN) [TpakTuueckas CeHTSIOph
pabora
5. ATOMBI M MOJIEKYJIBI VYcTHbIi OKTSIOpb
XUMUYECKHUE 3JIEMEHTHI. 3HAKU (CUMBOJIbI) XMMHUYECKUX ompoc,
AJIEMEHTOB MUCHbMEHHBIN
[IpocTeie u cioXxHbBIE BELIECTBA KOHTPOJIb.
ATOMHO-MOJIEKYJIIPHOE YUEHHE
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB. XUMHUECKasi GopMyIa.
BaneHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB
OTtHocuTenbHas aroMHast Macca. OTHOCUTENbHAsS
MOJIEKYJISIpHasl Macca
MaccoBast 10J11 XUMHUYECKOI'0 JIEMEHTA B COEAMHEHUN
KonnuecTtBo BemectBa. Monib. MonspHas macca
du3nyecKknue U XMMUUECKUE BJIEHUS. XUMHUECKash PeaKIusl
[Ipu3Haky U yciaoBUS MPOTEKAHUS XUMHUYECKUX PEaKIIHii
3aKOH COXpaHEHHs MAcChl BEIIECTB. XUMUYECKHE YPaBHEHMUSI
6. Brruncnenus kom4yecTBa, Macchl BELECTBA 10 YPABHEHUSM VYcTHbIN HOSAOPb
XUMHUYECKUX PEAKLUN o1poc,
Knaccudukanus XuMudeckux peakuui (coenHeHus, NUCbMEHHBIN
pasnoKeHus1, 3aMeIeHns, 0OMeHa) KOHTPOJIb.
M. B. JlomoHOCOB — yuéHblii-3HIMKIONEAUCT. O6001IIeHNE U
CHCTEMAaTH3aINsI 3HAaHUH
7. BemecTBa 1 XUMHYECKUE peakLUn KonTponbHas HOSAOPb
pabora
8. Boznyx — cmecp razos. CocraB Boznyxa. Kucimopon — VYcTHbIN HOSAOpb
3JIEMEHT U MpocToe BemecTBo. O30H orpoc,
dusnueckue U XMMHUYECKHE CBOMCTBA KHCIOpOAa (peakuuu | NHChMEHHBIH
okucieHus, ropenue). [lonarue 06 okcumax. KOHTPOJIb.
CriocoObl  mody4deHuss  KUcIopoja B JIaOOpaTopuud U
MIPOMBIIITIEHHOCTH. [IpuMeHenme kuciopoaa
TermnoBoit  3¢p¢dexkT XuMHUUECKOM peakuuu, IMOHITHE O
TEPMOXUMHUYECKOM ypPaBHEHUHU, 5K30- M SHIAOTEPMHUYECKUX
peakuusax
9. TomnmuBo (HedTh, yroap W MeTaH). 3arps3HEHUE BO3AyXa, VYcTHbIN neKadpb
CMOCOOBI €ro Mpe0TBpaIEeHUs] orpoc,

NUCHMEHHBIN




KOHTPOJIb.

10. [Tonmyyenue u cobupanue KUCIOPOJIa, U3YyYEHUE €T0 CBOWCTB [TpakTnueckast nexalpb
pabora
11. Bomopon — anemeHT u mpocroe Bemectso. HaxoxxaeHue B YcerHbiid nexalpb
pupoJie omnpoc,
dusnueckue U XMMUYECKUE CBOMCTBA BOAOpoaa. [IpuMeHeHne | NUCbMEHHBIN
BOJOpOAA KOHTPOJIb.
[ToHsITHE O KHUCIIOTAX U COJSX
CrniocoObl MoJtyueHus: BOAOPOJa B 1abopatopuu
12. [Tonmy4yenue u cobupanue BOJOPOa, U3yUYEHHE €ro CBOHCTB IIpakTnueckas nexalpb
pabora
13. MousipHblii 00BEM ra3oB. 3akoH ABOTaapo YcerHbiid SITHBaph
Boruncnenuss o0béma, KoIMYecTBa BEIIECTBA raza IO €ro omnpoc,
M3BECTHOMY KOJIMYECTBY BEIECTBA WIH 00BEMY MMHCbMEHHBIN
Boruncnenuss o0bEMOB Tra3oB IO YypaBHEHUIO peaklUUHd Ha KOHTPOJIb.
OCHOBE 3aKOHA OObEMHBIX OTHOIICHUH ra3oB.
14. dusnueckre U XUMUYECKHUE CBOUCTBA BOJIBI Y cTHRIN SIHBAph
CocraB ocHoBanuil. [lonsitue 00 nHIUKAaTOpaXx onpoc,
NMCbMEHHBIN
KOHTPOJIb.
15. Bona kak pactBoputenb. HachlllleHHbIE W HEHACHILIEHHBIE VYcTHbIi dbeBpaib
pacTBOpbl. MaccoBas [0J1s BEIECTBA B pacTBOPE ornpoc,
NMCbMEHHBIN
KOHTPOJIb.
16. [IpuroToBneHue pacTBOpOB ¢ ompeaeaéHHoW MaccoBoil monei | IIpakTuueckas dheBpaib
pPacTBOPEHHOIO BEUIECTBA pabota
17. Kucnopon. Bogopoa. Bona KontponbHas dheBpaib
pabora
18. Oxcupsl: cocTaB, KiacCH(PUKAINS, HOMEHKIIATypa Ycrubii deBpaib
[lonyyenue U XMMHUUYECKHE CBOMCTBA KUCIOTHBIX, OCHOBHBIX U omnpoc,
aM(}OTEpPHBIX OKCUJIOB. MMCbMEHHBIN
OcHoBaHus: cOCTaB, KJIaccU(UKAIIHsI, HOMEHKIATypa KOHTPOJIb.
[TonydyeHne n XuMHYECKHE CBOMCTBA OCHOBAHUI
Kucnotsl: cocras, kinaccudukaius, HOMEHKIATypa
[TonydyeHnue 1 XuMHYECKHE CBOMCTBA KUCTIOT
19. Comu (cpenHue): HOMEHKIATypa, CHOCOOBI  MOJTY4YEHHS, VYcTHbIN MapT
XMMHYECKHUE CBOMCTBA OITpocC,
MACbMEHHBIN
KOHTPOJb.
20. Pemenue skcnepuMeHTanbHbIX 3adad 1o Teme «OcHoBHBIE | IIpakTHueckas MapT
KJIACCHI HEOPTAaHUYECKUX COCTMHEHUI) pabota
21. 'eneTnueckass CBsi3b MEXAY KJacCaMM HEOPTraHWYECKUX VYcTHbIi MapT
coeanuennii. O000IIEHNE U CUCTEMATH3AIINA 3HAHUI ompoc,
MACbMEHHBIN
KOHTPOJb.
22. OCHOBHBIE KJIaCChl HEOPTAHUYECKUX COSTUHEHUN Kountponbhas MapT
pabora
23. [TepBbie TOMBITKH KIACCUPUKALMU XUMHUYECKUX DIEMEHTOB. VYcTHbIi MapT
[TonsiTHE O TPyMITax CXOIHBIX DJIEMEHTOB omnpoc,
[lepuonnueckuii  3akoH u  Ilepuoguueckas  cUCTEMA | NUCbMEHHBIN
xumHuueckux snemMenToB J[. 1. Menaeneena KOHTPOITb.
24, [lepuonsl, rpynnsl, OATPYIIIIBI Y cTHBIN arpenb




Crpoenne atoMoB. CocTaB aTOMHBIX siziep. M30Tonsl orpoc,
CrtpoeHue SJEKTPOHHBIX O0OJOYEK AaTOMOB  3JIEMEHTOB | MUCHMEHHBIN
ITepnonnueckoii cucremst 1. 1. Menneneena KOHTPOJIb.
XapakTepucTuKa XMMUYECKOT0 3JIEMEHTA IO €ro MOJ0KEHHIO B
IIepnonnueckoii cucreme /1. 1. Menneneena
3Hauenue lleprognueckoro 3akoHa JUisl pa3BUTHA HAYKH M
npaktuku. J[. 1. MenzaeneeB — y4€HblIil, e1aror U rpakjaHuH
DIEeKTPOOTPULIATETbHOCTh AaTOMOB XUMHUYECKHUX JIEMEHTOB
HNonHas xumMuyeckas CBsi3b
25. KoBanentHas nossipHasi XuMu4ueckas CBsi3b YcrHblit Mait
KoBasienTHast HenossipHasi XUMUYECKasi CBSI3b ompoc,
CreneHb OKUCIEHUS NIMCbMEHHBIN
OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIUU KOHTPOJIb.
OKHCIUTENN U BOCCTAHOBUTENH
26. Ctpoenue atoma. XMMHYECKasl CBA3b KonTponbhas Mait
pabota
27. O0001IeHrEe ¥ cucTeMaTh3auus 3HaHUI VcrHBIT Mai
orpoc,
NMCbMEHHBIN
KOHTPOJIb.
28. HroroBast koHTpoIbHAs paboTa KontponbHas Mai
pabora
9 kJaacc
29. [Iepuonnueckuii 3akoH. Ilepuoguyeckas cucrema XUMUYECKUX YcrHbli CeHTSIOph
anemenToB /I. 1. Menneneesa onpoc,
3aKOHOMEPHOCTM B H3MEHEHUUM CBOWCTB  XHWMHMYECKHX | MUCHbMEHHBII
3JIEMEHTOB MEPBBIX TPEX MEPHOJIOB KOHTPOJIb.
Krnaccudukanus 1 HOMEHKIIaTypa HEOPraHUYECKUX BEIECTB
Buipl XUMUYECKOM CBSI3M M TUIIHI KPUCTAJUTMYECKUX PEHIETOK
30. [ToBTOpEeHMe U yriyOlieHne 3HaHUN OCHOBHBIX pasfenoB Kypca | KonTponbHas CeHTSIOph
8 KJtacca pabora
31. Knaccudpukanus XUMUYECKHMX peakluid 10  Pa3IMYHBIM VYcTHbIi CeHTSIOph
MIPU3HAKAM ompoc,
[Ionsatne o ckopocth XuUMHUYeCKOM peakuuu. [loHsTHEe O | NUCHMEHHBIN
TOMOTEHHBIX U TE€TEPOTCHHBIX PEAKITUIX KOHTPOJIb.
[lonsiTue o xumMuueckoMm paBHOBecuU. DAKTOPHI, BIUSAIOMINE HA
CKOPOCTh XMMHYECKOW pEaKIMu U TOJOKEHUE XHWMHUUYECKOTO
paBHOBeECHS
OKHCIUTENEHO-BOCCTAHOBUTENIHHBIC PEAKIINU
32. Teopus snexkrponuTrdeckoi nucconranuu. CUibHbIC U clladbie YcTHbI OKTAOPH
3IEKTPOJIUTHI ompoc,
HNounble ypaBHEHUS peakuid MHCbMEHHBIN
XUMUYECKHE CBOMCTBA KHCJIOT W OCHOBAaHHM B CBETE KOHTPOIIb.
MPE/ICTAaBICHUI 00 IEKTPONIUTUYECKON TUCCOLIUAIIUU
XUMHYECKHE CBOMCTBAa COJIEM B CBETE MPEJCTaBICHUN 00
AIEKTPOJUTUYECKON AUCCOLMALIIHI
[TonsiTue o runponuse conen
O060011eHre U cHCTeMaTH3alus 3HaHU!
33. Pemrenue skciepuMeHTaNbHBIX 3aa4 [IpakTuueckas OKTSIOpb
pabora
34. DneKkTponuThuecKas auccouuanus. Xumuueckue peakuuu B | KoHTposibHas OKTSIOpb
pacTBopax pabora




35. OOm1ast XapaKTepUCTHKA TaJIOTeHOB. XMMHUYECKHE CBOICTBA Ha VYcerHbil HOSAOPb
IpUMepe XJopa omnpoc,
XnopoBogopoa. CoJfisiHasi KHUCIOTa, XHUMHUYECKHE CBOMCTBA, | MHUCbMEHHBIN
MOJIyYeHUE, NPUMEHEHUE KOHTPOJIb.
36. [TonydyeHue consiHON KUCIOThI, U3y4YECHHUE €€ CBOMCTB [IpakTrueckas HOSIOPb
pabota
37. Brluucnenus no ypaBHEHHUSIM XUMHUYECKUX peakui, eciiv oguH | [lnceMeHHbIN HOSIOpB
13 PEareHToB JIaH B U30BITKE KOHTPOJIb
38. OO6m1as XxapakTeprucTrUKa 3J1eMeHTOB VIA-Tpyniibl YcTHbIi HOSIOPb
AnnorponHbsle MonuduKanuu cepsl. HaxoxkneHue cepsl u eé orpoc,
COEIMHEHUH B IpUpoje. XUMHUYECKUE CBOMCTBA CEPBHL. NMCbMEHHBIN
CepoBoniopof, cTpoeHHe, GU3NIECKUe 1 XMMUYECKHE CBOWCTBA KOHTPOJIb.
Oxcunpl ceprl. CepHas KuciaoTa, (GU3HUECKUEe U XUMUYECKUE
CBOMCTBA, IPUMEHEHUE
39. XHWMHMUYECKUE pEaKIUH, JIekKAIIMEe B OCHOBE IPOMBIIUIEHHOTO YcTHbI neKadpb
cmocoba  TONyYeHUS  CEpHOH  KUCIOTHL.  XHMHYECKOE orpoc,
3arpsi3HEHUE OKPYXKAIOLIEN Cpe/ibl COETMHEHUSMU CEPbI NIMCbMEHHBIN
Brruncnenne MaccoBoi 10J1M BbIX0/1a IPOAYKTA PEAKIIUU KOHTPOJIb
40. OOmiass xapakTepucCTHKa dJIeMEHTOB VA-rpymmbl.  A30T, VYcTHbIi neKadpb
pacrpocTpaHeHHe B TpUpojae, (U3HYECKHE M XUMHUYECKHUE orpoc,
CBOMCTBa NMCbMEHHBIN
AmMHEaK, ero (pu3nyeckre U XUMHYECKHE CBOMCTBA, OJTyYCHUE KOHTPOJIb
Y IPUMEHEHUE
41. [Tonyyenue ammuaka, U3y4eHHE €ro CBOWCTB IIpaxTHueckas neKadpb
pabora
42. A30THas KUCIOTa, €€ PU3nIecKre U XUMHUIECKHAE CBOHCTBA VYcerHbii neKadpb
Hcnons3oBaHre HUTPATOB U COJIEW aMMOHHUSI B KauyecTBe omnpoc,
MUHEpaJbHBIX  ynoOpeHuil.  XuMHMUYECKOe  3arpsA3HEHHE | MHCbMEHHBIN
OKpY’Karolllel cpeibl COeAMHEHUSIMHU a30Ta KOHTPOJIb
43. ®ochop. Oxcun dochopa (V) m dochopHas Kuciora, YcrHbii neKaophb
¢bu3nyecKkre 1 XUMUYECKUE CBOMCTBA, MOTYYCHHE omnpoc,
Hcnonp3oBanne ¢ocdaroB B  KayecTBE  MHUHEPAITBHBIX | MHCHMEHHBIN
ynoOpeHui. 3arpsisHeHne NpUpoaHOM cpeabl pochaTamu KOHTPOJIb
44, VYraepon, pacnpocTpaHeHHe B IpHpoje, (usnueckue u VYcTHbIi SIHBaph
XMMHYECKHUE CBOMCTBA OITpocC,
Oxcuasl yraepoaa, ux (pu3M4eckrue U XUMHUYECKHE CBOMCTBA. | MUCHMEHHBIN
DKOJOrM4ecKre MpoOJieMbl, CBA3aHHBIE C OKCHUAOM YIJepojia KOHTPOJIb
(IV)
YTroJibHAsI KUCIOTA U €€ COJN
45. [Tonyuenue yrnekucnoro raza. KauectBeHHas peakuus Ha | [Ipaxtuueckas SIHBaph
KapOoHaT-1uoH" pabota
46. [lepBoHayanbHbIe MOHATHS 00 OpPraHMYECKHUX BEIIECTBaX Kak O VYcTHbIi SIHBaph
COEIMHEHUSX yIiIepo/ia orpoc,
Kpemnuuii u ero coequHeHus MMCbMEHHBIN
KOHTPOJIb
47. Pemenue skcnepuMeHTaNbHBIX 3a1ay 1o Teme «Baxkneitmue | [Ipaktuueckas dbeBpaib
HEMETAJIJIbl U UX COEIMHEHUS pabota
48. Baxneiiine HeMeTaIbl U UX COETUHEHUS Kontponbnas dbeBpaib
pabora
49. OO0mas XxapakTepuCTUKa XUMUYECKUX AJIIEMEHTOB — METAJIJIOB. VYcTHbIi dbeBpaib
Mertannuueckast CBA3b U MeTaJUIMUECKas KpUCTaJUITMUecKas orpoc,
pemérka. PU3nYeCKre CBOMCTBA METAJIIOB MMMCbMEHHBIN
XWMHYECKHUE CBOMCTBA METAUIOB. DJIEKTPOXUMHUYCCKUU PsJl KOHTPOJb




HaIIpsHKEHUN METaJUIOB

O6mwme crmocoOs! mosrydeHus: MmetauioB. CruiaBel. Beraucienus
10 YypaBHEHUSIM XUMHUYECKMX pEaKlHil, eclid OIuH U3
pEareHTOB COJIEPKUT MPUMECH

[TonsiTHe 0 KOPPO3UU METAIIIOB

Illenoynbie METaIIBI

Okcubl ¥ THAPOKCUIBI HATPUS U KU

Illenoyno3eMenbHbIE METAJIbI — KaJIBIUA U MarHui
Bakueiinme coequHESHNASA KBNS

50. O0001IeHrEe ¥ cucTeMaTh3alus 3HaHUI VcrHbI MapT
JXKEcTkocTh BOABI M CLIOCOOBI €€ yCTpaHEeHUs o1poc,
MUCbMEHHBIN
KOHTPOJIb
ol. JKécTkocTh BOJBI M METO/IBI €€ YCTPAHEHUS IIpakTnueckas MapT
pabora
52. AnroMuHu VYcerHbii MapT
AmMdoTepHbIe CBONCTBA OKCHIA U TUIPOKCHIA orpoc,
Kenezo MMUCbMEHHBIN
Oxcuppl, Tuapokcu bl U conu xenesa (1) u xenesa (I11) KOHTPOJIb
O0600111eHre U cCUCTEMaTU3aIlis 3HAaHUIA
53. O000111eHIE U CUCTEMATH3aIUs 3HAHUI [TuceMeHHBIH arnpelb
KOHTPOJIb
54. Pemenne skcrnepumMeHTaNbHBIX 3a1a4 1no Teme «Baxueitmue | [IpakTudeckas anpenb
METAJITBI U UX COCTMHCHUS pabora
55. Boruncnenus no ypaBHeHUAM XUMHUECKUX PEaKIMid, €CIU OJUH YcTHbIN anpenb
W3 PpEarcHToB JaH B U30BITKE WIM COJCPKUT IPHUMECH. orpoc,
Brruncnenus MaccoBoil 1011 BBIXOJIa MMPOJIYKTa peakluu MUCHhMEHHBIN
O0600111eH1E U cCTeMaTU3alns 3HaHUN KOHTPOJIb
56. Bakueiiume MeTaibl U UX COSAUHEHUS KonTponbhas anpenb
pabora
S7. BemecTBa 1 MaTepuansl B IOBCEAHEBHOMN )KU3HU UEIOBEKa YcTHbIN Mait
XUMUYECKOE 3arpsi3HEHUE OKPYIKAIOIIEH Cpebl ompoc,
Ponb xumMun B perieHnH SKOJIOTHUECKUX MpodIemM MUCHMEHHBIN
KOHTPOJIb
58. O06001eHre U cucTeMaTu3aIs 3HaHU YcrHbii Mai
ompoc,
MMUCbMEHHBIMN
KOHTPOJIb
59. Hrorosast koHTpobHAs paboTa KonTponbsHas Mait

pabota




