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IHHOACHUTEJBHAA 3AIINCKA

[TporpammMa o XMMHUK Ha YpOBHE OCHOBHOTO 00IIer0 00pa3oBaHus COCTaBJIEHA HA OCHOBE
TpeOOBaHUI K pe3ysbTaTaM OCBOECHHS OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOI'O
obmero oOpaszoBanus, npenctaBieHHbIX B PI'OC OO0, a Taxke Ha OCHOBE (enepaabHON
paboueil mporpaMMbl BOCIUTAHUSA U € Y4ETOM KOHILENLUU IpenojaBaHus y4eOHOro mpeamera
«Xumus» B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanmu.

[TporpamMa mo XuMmMuM Ja€T NpeACTaBICHUE O MLesaX, oOmedl crpareruu oOydeHus,
BOCIIUTAaHUS M Pa3BUTHA OOYYAIOIIUXCS CPEACTBAMH y4eOHOrOo NpPEAMETa, YCTaHABIHUBACT
o0s13aTesIbHOE MPEAMETHOE COJIepKaHKe, MpelycMaTpUBaeT paclpelesieHue ero no KiaccaM U
CTPYKTYpUPOBAHHUE T10 pa3fiesiaM U TeEMaM IporpamMmbl 110 XUMHH, OIIPEIEISIET KOJINYECTBEHHbIE
M KauyeCTBEHHBIE XapaKTEPUCTUKH COIEP)KAHUSA, PEKOMEHIYEMYIO IIOCIEIOBATEIBHOCTh
U3YUYCHHS] XUMHUH C YUETOM MEXKIIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBSA3EH, JOIMKH Y4eOHOTO
npoliecca, BO3pacTHbIX 0COOEHHOCTEH 00ydaromuxcs, onpeaesieT BO3MOKHOCTH IpeaAMeTa i
peanu3anyy TpeOOBaHUM K pe3ysibTaTaM OCBOCHHS OCHOBHOM 0Opa3oBaTelbHOM MPOrpamMMbl Ha
YPOBHE OCHOBHOTO 00111er0 00pa3oBaHus, a TakKe TpeOOBaHUN K pe3yabTaTaM 00y4eHUs XUMUU
Ha YypOBHE ILeNeld M3y4eHUs MpeaMeTa M OCHOBHBIX BHJOB Y4e€OHO-TIO3HABATEIHLHOM
JeSITeIbHOCTH 00y4aroIIerocs o OCBOCHUIO y4EOHOT0 COEPKaHMSL.

3HaHME XUMUH CIIY’)KUT OCHOBOM i1 (POpMHPOBAHUS MUPOBO33pEHUS 00y4aroLerocs, ero
IpEeCTaBICHUN O MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (hOPMUpPYEMbIE XUMHEH
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 TBOPYECKHX CIIOCOOHOCTEH 0OydJaromnxcs,
HaBBIKOB  MX  CaMOCTOSITEIbHON  yuyeOHOM  NeATeNbHOCTH,  HKCIEPUMEHTAIBHBIX U
UCCJIEIOBATEIbCKUX YMEHHMI, HEOOXOJUMBIX KaK B IIOBCEJHEBHOM JKU3HHU, TaK U B
npodeccuoHaIbHOMN e TeTbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJIs1/1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TArloM B (POPMUPOBAHUU
€CTECTBEHHO--HAYYHON TPAaMOTHOCTH 00YyYaIOIIUXCS;

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

JlanHble HampaBiieHHs B OOy4YE€HHH XUMHUHU 00€CredyMBarOTCsl CHElU(UKON colep:KaHus
y4eOHOTro TpeaMeTa, KOTOPBIM SBIISETCS NeJarornyeckd aJanTHPOBAHHBIM OTPaKeHHEM
0a30BOM HAyKU XMMUU Ha ONPEICIEHHOM dTarie €€ pa3BUTHS.

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

CrtpykTypa copep:kaHMsl MPOTpaMMbl MO XMUMHHU C(HOpPMHUpPOBaHA HA OCHOBE CHCTEMHOTIO
noaxoja kK eé msydeHuro. CopepaHUe CKIAAbIBAETCS U3 CHUCTEMBI MOHATUH O XMMHYECKOM
AIIEMEHTE M BEIIECTBE M CHUCTEMBI MOHATUN O XuMuueckod peakiuu. OOe 3TH CHCTEMBI
CTPYKTYpPHO OpPraHM30BaHbl 10 NPUHLUIY IOCIEAOBATEIBHOIO Pa3BUTUS 3HAHUN Ha OCHOBE
TEOPETUUYECKHUX MPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO -MOJIEKYJISIPHOTO YYEHHS 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 pAcCMAaTPUBAIOTCS HAa OCHOBE SMIIMPUYECKHM IIOJYyYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPAa3BUBAIOTCS IIOCIENOBATEIIBHO OT OJHOIO YPOBHA K JIpyromy,
BBINOJIHASL (DYHKIUU OOBACHEHHS] W TMPOTHO3MPOBAHUS CBOWCTB, CTPOCHHUS M BO3MOXKHOCTEH
IIPAKTUYECKOr0 IPUMEHEHUS U MOJIYYCHHS H3y4aeMbIX BELIECTB.

OcBoeHue mporpaMMmbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TPEACTABICHUS 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 MPUBJIEYCHHUEM 3HAHUM M3 paHee M3YYEHHBIX YUYEOHBIX 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 JESITEIbHOCTH YEJIOBEKA U KaK OJHOIO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYphl. 3ajaya y4eOHOro IpeaMeTra COCTOUT B (POPMHPOBAHUU
CHCTEMBbl XUMHUYECKUX 3HAHUN — BaXHEUIHMX (DAKTOB, MOHSATUN, 3aKOHOB U TEOPETHYECKHX
IOJIOKEHUH, JIOCTYNHBIX OOOOIIEHMH MHMPOBO33PEHUECKOr0 XapakTepa, s3blka HayKH, B
IPUOOILEHNH K HAyYHBIM METO/1aM [TO3HAHUS IPU U3YYEHUH BELIECTB U XUMUYECKUX PEaKLuil, 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 KHU3HH.

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

— (bopMupoBaHUE WHTEILICKTYATbHO PAa3BUTON JIMYHOCTH, TOTOBOW K CaMOOOpPa30BaHHUIO,
COTPYAHUYECTBY, CaMOCTOSATEIbHOMY IPHHITHUIO DELICHUH, CIIOCOOHON aganTupoBaThCs K
OBICTPO MEHSIOLIUMCS YCIOBUSAM XKHU3HU;

— HaIpaBJICHHOCTh OOyYEHHUs Ha CUCTEMAaTHYeCKoe MpHOoOIIeHHe oOyJaroluxcs K
CaMOCTOSITEJIbHOM ~ IMO3HABaTEJIbHOM  JIEATENbHOCTH,  HAy4HbIM  METOJaM  IO3HaHUS,
(GopMHPYIOLIMM MOTHUBALIMIO U pa3BUTHE CIOCOOHOCTEH K XUMUM;

— ofecrnieueHue YCJIOBHMM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OOYYaIOLIMMUCS OIbITa
pa3sHOOOpa3HOM JEeATEIbHOCTH, MO3HAHHUS M CAaMOIIO3HAHHUS, KIIIOYEBBIX HAaBBIKOB (KIFOYEBBIX
KOMIIETEHII ), IMEIOIINX YHUBEPCAIbHOE 3HAUE€HUE AJIS1 PA3IMYHBIX BUAOB JAESITEIbHOCTH;

— (hopmupoBanue o61el GyHKIIMOHAIBHOW M €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, 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
ITOBCEJHEBHOM KU3HH U TPYJOBOH JESITEIBHOCTH;

— (popMupoBanue y 00ydaromuxcs T'yMaHUCTHUECKUX OTHOUIEHUH, TOHUMaHMsI IEHHOCTH
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, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIUTAHUIO
Ha OCHOBE YCBOEHHUS OOIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
npoduis 1 HalPaBJICHHOCTHU AajJbHENUIIero 00yueHus.

OO61ee yuCiIo YacoB, OTBEAEHHBIX JJI1 MU3YyYEHHUS] XMMHHU HAa YPOBHE OCHOBHOI'O OOILEro
oOpa3oBanus, cocTaBiseT 136 yacos:

B 8 kimacce — 68 yacoB (2 yaca B HEJIEINIO),

B 9 kacce — 68 JacoB (2 yaca B HEJIENIO).



COJAEP/KAHUE OBYYEHUA

8 KUIACC

ITepBoHayajbHBIC XHMHYECKHE NOHATHS

[Ipenmer xumuu. Posib XMMUM B KU3HU Ye€JIOBEKa. XHMHUS B CUCTEME Hayk. Tema 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. XHMHUYECKHE 3JIEMEHThl. CHMBOJIBI XHMHUYECKUX 3JIEMEHTOB.
[TpocThie U cll0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

Xumnueckass ¢opmyna. BalleHTHOCTb aTOMOB  XMMMYECKMX 3JIEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aTOMHas Macca. OTHOCHUTEIbHAsT MOJIEKYJIIpHAast
Macca. MaccoBasi 10J11 XMMHUYECKOIO DJIEMEHTa B COCJUHCHHH.

KonunuectBo BemectBa. Monb. MousipHas macca. B3auMocBsA3b KoJIMYecTBa, Macchl U
yucia CTPYKTYPHBIX €MHUL BemecTBa. Pacuérsl mo ¢popmMynaM XUMUYECKUX COCINHEHUH.

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

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHMHUYECKOW MOCYIOH, MpaBWIaMUd Pa0OTHI B J1a0OpaTopuu M NMpUEMaMU
oOpamieHus ¢ j1a0opaTOpHbIM 00OpYIOBAaHHWEM, M3Y4YEHUE U OINUCaHHE (U3UYECKUX CBOMCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOIOJeHNEe (PU3NIECKUX (TUTaBJICHUE BOCKA, TasTHUE JIbJA,
pacTupaHue caxapa B CTyIKe, KUIIEHUE U KOHJIEHCALlUsl BOJbI) 1 XUMHUECKUX (TOpEeHUE CBEYH,
IIPOKAJIMBaHUE MEIHOI MPOBOJIOKH, B3aUMOJCICTBIE MeJa C KMCIOTOM) ABJIEHUH, HaOII0AeHNE
U OIMCAaHHWE TPU3HAKOB IPOTEKAHUS XHUMHUYECKUX peakuuil (pasjoxkeHHe caxapa,
B3aMMOJIEHCTBHE CEPHON KMCIIOTHI C XJIOpUIOM Oapusi, pasioxeHue ruapokcuaa meau (1) mpu
HarpeBaHuu, B3auMojeicTBue sxenesa c¢ pactBopoM coiau meau (II), m3ydenume cmnoco6oB
paszeneHus cMeceil: C IOMOIBI0 MarHuTa, (UIbTPOBAaHUE, BbIIAPUBAHME, IUCTUIUISLIMS,
xpomarorpadus, NpOBEIEHHE OUYUCTKH IOBAapeHHOM CoiM, HaONIOJEHHWEe U ONUCaHHE
pe3yabTaTOB MPOBEJICHUS ONBITA, WUIIOCTPUPYIOLIETO 3aKOH COXPAHEHHsSI MACCHI, CO3/IaHHE
MoJiesielt MOJIEKYI (IapOCTEP KHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BeleCTB

Boznyx — cmechk razos. CocraB Bo3nyxa. Kuciopoa — 32JIeMEHT M NPOCTOE BELIECTBO.
Haxoxnaenue kucinopona B npupoje, Gpu3nyeckue U XMMUUYECKHEe CBOWCTBA (peakluy TOPEHUs).
Oxcunpl. Ilpumenenne kucimopona. CrocoObl MOMY4YeHHs KHUCIOpoJa B J1abOpaTopuu u
npoMbIIeHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — alioTporHas MOAM(pUKAIUs
KHCIIOpOJa.

TemoBoil 3((ekT XUMHUYECKONW peakIUH, TEePMOXMMHMUYECKHE YpaBHEHUS, 3K30- H
DHAOTEPMUYECKUE peakuMU. TomnMBO: yrosb M MeTaH. 3arpsA3HEHHE BO31yXa, YCHIICHUE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOIO CIIOS.

Bomopoa — omeMeHT M mpocroe BewiecTBO. HaxoxkaeHue Bomopoaa B IIPUPOLE,
¢buznyecKknue 1 XuMHUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOOB! oydeHus. Kuciotel u comnu.

MonsipHblii 00bEM ra30B. Pacu€Tsl 1o XUMHUYECKUM 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. Poinp pacTBOpoOB B NMPUPOJE U B KU3HHU
yenoBeka. KpyroBopor Bojabl B HpUpoJe. 3arpsi3HEHUE MPUPOAHBIX BoA. OXpaHa M OYMCTKA
MPUPOJIHBIX BOJ.

Knaccugukanus Heoprannueckux coenuHeHuil. Oxcunpl. Knaccupukanus oxcuoB:
coyieoOpasyrorire (OCHOBHBIE, KUCTOTHBIC, aM(oTepHbIe) U Hecoeobpa3yronue. HomeHknatypa
oKkcu0B. PU3NYECKHE U XMMUUECKHE CBOMCTBAa OKCUI0B. [losyueHne okcumos.



OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMBIE OCHOBAHUS.
Homenknatrypa ocHoBanuil. dusznueckrne W XMMHYECKHE CBOMCTBa OcHoBaHuil. [lomydyenue
OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucior. @u3ndeckue U XUMHUECKHE
cBoiicTBa kucaot. P akruBHoctu metamuioB H. H. bekerosa. Ilosyuenue kucior.

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

I'eneTnueckas CBA3b MEXIy KJIACCAMH HEOPTAHUYECKUX COCIMHEHUM.

Xumuueckuii IKCnepumenm:

KauyeCTBEHHOE OIpeeNieHUue COJepKaHUsl KUCIOpoJa B BO3AyXe, MOJIyYeHHUEe, COOMpaHue,
pacrno3HaBaHME€ M HM3yYEHHE CBOMCTB KHUCIOpOJa, HAONIOJACHHE B3aUMOJICHCTBUS BEILLIECTB C
KHCJIOPOJIOM U YCJIOBUSI BO3HHUKHOBEHHS U INpEKpallleHus: ropeHus (moxapa), 03HaKOMIIEHUE C
o0pa3liaMu OKCHJIOB M ONHMCAaHUE MX CBOWCTB, IOJIyueHHE, COOMpaHHUe, paclio3HaBaHHE U
U3YyYEHHUE CBOWMCTB BoaOpoJa (ropeHue), B3auMojencTBue Bojopona c¢ okcugom wmeau (II)
(BO3MOYKHO HCIIOJIb30BAHHME BHICOMATEPUAIIOB), HAOIIOACHIE 00pa3IoB BEUIECTB KOJIMIECTBOM
1 Momnb, HccleAoBaHUE OCOOEHHOCTEW pacTBOPEHHS BEIIECTBC Pa3IUYHON PaCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPEAEIEHHOM MacCOBOM JOJE€H pacTBOPEHHOIO BEIIECTBA,
B3aMMOJICICTBHE BOABI C MeTalulaMH (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMaTEPHUAIIOB), MCCIIEAOBAHUE OOpPA3I[0B HEOPraHUYECKUX BELIECTB Pa3IMUYHBIX KJIACCOB,
HaOJI0/IEHUE M3MEHEHUS OKpaCKH WHAMKATOPOB B PACTBOpPAxX KHCIOT U LIEJIOYEH, M3ydyeHHUE
B3aumojeiictBusi okcuga meau (II) ¢ pacTBopoM cepHOM KHCIOTHI, KHCIOT C MeTaJlJlaMu,
peakuuii HeWTpalau3alud, IOJIy4YEeHHUE HEepPACTBOPUMBIX OCHOBAHMM, BBITECHEHUE OJIHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PELICHUE dKCIIEPUMEHTANIBHBIX 3a/1a4 110 TeMe «Baxnenmmue
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

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

[lepBble TOMBITKA KIACCU(PUKALNUU XUMHUECKUX dieMeHToB. [loHsTHe O rpynmax
CXOJHBIX 2JIEMEHTOB (IIEJIOYHBIE U IIETIOYHO3EMENbHBIE METAIUIbI, TaJIOreHbl, UHEPTHBIE ra3bl).
DNEeMEHTHI, KOTOpbIe 00pa3yroT aM(pOTepHbIE OKCUIBI U THIPOKCH/IBI.

Ilepnonnueckuit 3akoH. Ilepmommueckas cucremMa XuUMHUYECKHX dieMeHToB J[. .
MenneneeBa. Koporkonepuognas u iuHHONepuoAHas (opmel [lepuognueckoit cucTeMbl
xumuueckux siemeHToB JI. M. MenneneeBa. Ilepuonsl u rpymnmbl. DU3HYECKHd CMBICH
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIIIHI JIEMEHTA.

Crpoenue aromoB. CocrtaB aromHbIX szaep. M3ortombl. Onexktponbl. CrTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XUMUYECKHX d1eMeHTOB [leproauueckoil CHCTeMbI
. W. MeHnneneeBa. XapakTepHCTUKa XHMHUYECKOrO JJIEMEHTAa MO €ro IMOJIOKEHUIO B
ITepuoanueckoit cucreme J[. . Menaeneesa.

3aKOHOMEPHOCTH U3MEHEHUS PaJinyca aTOMOB XUMUYECKUX JIEMEHTOB, METAIIIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPyIIaM U MEPUOIAM.

3nauenue [lepuonnyeckoro 3akoHa u [leproguueckoil CUCTEMbl XUMUYECKUX 3JIEMEHTOB
JUIs pa3BUTHS HayKU U NpakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

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

Crenenb  okuciieHHs.  OKHUCIUTENbHO--BOCCTAHOBUTENbHbIE  peakuuu. [Iporeccer
OKHCJIEHUS U BOCCTAaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3YyYeHHE OO0pa3loB BEIIECTB METANIOB U HEMETalIOB, B3aMMOJCHCTBHE THIPOKCH]IA
[IMHKA C PAacTBOpPaMH KUCIOT W IIEJI0Yed, MPOBEACHHUE OMBITOB, WITIOCTPUPYIOMIUX TTPUMEPHI
OKHUCJIUTEITHFHO-BOCCTAHOBUTENBHBIX PEAKIIUil (TOpEHUE, PEAKIIUU PA3I0KEHUS, COSTUHEHHUS).

Meswcnpeomemnnie ceasu



Peanuzanus MeXnpeaMETHBIX CBsI3€d MPU U3YYEHHU XMMHH B 8 Kjlacce OCYIIECTBIISETCS
yepe3 HCMOJIb30BaHUE KaK OOIIMX €eCTECTBEHHO--HAyYHBIX MOHATHH, TaK M IOHATH,
ABJISIOIIMXCSI CHCTEMHBIMHU JUIsl OTAEIBHBIX IPEIMETOB €CTECTBEHHO--HAYYHOIO LIUKJIA.

OOue ecTeCTBEHHO--HAY4HbIE IOHATHS: Hay4HbIM (akT, TUIoTe3a, TEOpHs, 3aKOH,
aHanmu3,  CHHTE3,  Kilaccu(ukauusi,  MEpUOAUYHOCTh,  HAONIONEHHE,  AKCIEPUMEHT,
MOJIEJIUPOBaHKE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®usnka: Marepusi, aroM, OJJIEKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHJ, H30TOIIbI,
palMOaKTUBHOCTb, MOJIEKYJa, 3JEKTPUYECKUN 3apsijl, BELIECTBO, TelI0, O00BEM, arperatHoe
COCTOSIHUE BEIIECTBA, a3, (PU3MYECKHE BEIWYHMHBI, CIUHHUIBI W3MEPEHHUs, KOCMOC, IUIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

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

9 KJIACC

BemecTtBo M XUMHYeCKasi peaKust

[lepuonuueckuii 3akoH. Ilepuoguueckas cucrema XuMudeckux osaementos J[. U.
MengeneeBa. CrpoeHHe aToMOB. 3aKOHOMEPHOCTM B HW3MEHEHHH CBOMCTB XUMHYECKHX
3JIEMEHTOB MEPBbIX TPEX MEPUOJOB, KalMsl, KaJIbLMs U HUX COCIUHEHHH B COOTBETCTBUU C
M0JIO’KEHHEM 3JIeMeHTOB B [leproauyeckoii cucteMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BellecTBa: BHIbl XHMHUYECKOM CBsA3U. THIBI KPUCTALIMYECKUX PELIETOK,
3aBUCHUMOCTh CBOMCTB BELIECTBA OT THUIIA KPUCTAUNIMYECKOW PEIIETKHM M BHUJA XUMHUYECKOH
CBSI3U.

Krnaccudukanus ¥ HOMEHKIATypa HEOPTaHWYCCKUX BEIISCTB. XHMHYECKHE CBOHCTBA
BEIIIECTB, OTHOCAILIMXCSA K Pa3IUYHBIM KJIacCaM HEOPraHMYECKHX COEIMHEHMH, IeHeTHYecKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccugukanus XUMHYECKUX peaklUil Mo pa3IuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
YYaCTBYIOUIMX B pEaKIUH BEUIECTB, IO TemIoBoMy 3(dekry, Mo H3MEHEHHIO CTeneHen
OKHCIICHUSI XMMHUYECKUX 3JIEMEHTOB, 10 OOpPaTUMOCTH, IO Y4YacTHIO KaTaau3aTopa). DK30- U
HHI0TEPMUYECKUE PEAKIINH, TEPMOXUMHUYECKUE YPaBHEHHUSI.

[Tonstne o cxopoctu xumuueckoil peaxiuu. ITonsTue 06 0OpaTUMBIX M HEOOPATUMBIX
XUMHUECKHX peakiusx. [loHATHE O TOMOreHHBIX M TeTepOreHHbIX peakuusx. I[lonstue o
karanuse. lloHatne o XumuueckoM paBHOBecHH. DaKTOpPbI, BIMSIOIIME HAa CKOPOCTh
XUMHUYECKON peaKIMU U MOJI0KEHNE XUMUYECKOTO0 PaBHOBECHS.

OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIMH, SJEKTPOHHBIA OanaHC OKUCIUTENbHO-
BOCCTAHOBUTENBbHON peakiuu. COoCTaBlI€HHE YPABHEHHMH OKHCIUTENIbHO--BOCCTAHOBUTEIbHBIX
peakumii ¢ UCIOIb30BaHUEM METO/1a SJICKTPOHHOT 0 OaaHca.

Teopust 3MEKTPOIUTHUECKON TUCCOLMALNU. DIEKTPOJIUTHl U HEIIEKTPOIUThl. KaTnoHsI,
AQHUOHBI. MexaHu3M JHCCOLMAlMM BELIECTB C Pa3jIMYHBIMM BHJAMHU XHMHUYECKOH CBS3H.
Crenens aucconuanuu. CHIbHBIC U CIa0bIe DJIIEKTPOTUTHI.

Peakiun moHHOro oOMeHa. YCIIOBHS NMPOTEKaHUs peakiii HOHHOro OOMeHa, MOJHbIE U
COKpallIEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBoMCTBa KUCIOT, OCHOBaHHUI M COJIE B CBETE
npeCTaBiIeHU 00 SJIEKTPOTUTHUYECKON auccornuanuu. KadyecTBEeHHbIE peakluyd Ha HOHBL
[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 XMMMUYECKON peakIuu OT BO3ACHCTBHS PA3IUYHBIX
(bakTOpOB, UCCIEI0BaHUE IJIEKTPOIIPOBOJIHOCTH PACTBOPOB BEILIECTB, Mpollecca AMCCOLMAIIUN
KHUCJIOT, IIeno4Yed W cojeil (BO3MOMKHO HCIIOJIb30BAaHME BHUEO MAaTepUalioB), IMPOBEICHUE
OTBITOB, WJITIOCTPUPYIOIIUX NPU3HAKK MPOTEKaHUs peakiuii MOHHOro oOMeHa (oOpa3oBaHue
ocajka, BblIelieHHe ra3a, oOpa3oBaHHE BOJbI), OIBITOB, WUIIOCTPUPYIOLUIUX MPUMEPHI



OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKLUUil (FOpEeHHE, pPEaKLUU DPAas3IoKEHUs, COCAUHEHNUS),
pacrno3HaBaHWE HEOPTraHMYECKHX BEUIECTB C IOMOIIBIO KAavyE€CTBEHHBIX PEAKLUM Ha HOHBL,
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.
XUMHYECKHE CBOMCTBA Ha IpUMeEpe Xjopa (B3aMMOAEMCTBHE C MeTaulaMH, HEMETalaMu,
menoyamu). Xuoposopopoa. ConsiHasg — KHMCIOTa, XUMHUYECKHME CBOWCTBA, IOJIyYeHHE,
npuMeHeHue. JIefCcTBHe XJI0pa U XJIOPOBOJOPOJAa Ha OPraHu3M 4eloBeka. Baxuelnye XJ1opuabt
1 X HaXO0XJIECHUE B IPUPOJIE.

OOmas xapakrepuctuka 351eMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue M (pu3MyecKHe CBOWCTBA MPOCTBHIX BELIECTB —
KHCJIOPO/Ia M Cepbl. AJUIOTPOINHBIE MOAM(PHUKAINN KUCIOPOJa U Cepbl. XUMHUECKUE CBOWCTBA
cepel. CepoBOJOpOA, CTpoeHue, (U3NYeCKMe M XMMUYecKHe cBOHCTBA. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIOTa, (U3NYECKHEe M XUMHUYECKHE CBOICTBa
(oOme Kak MpeacTaBUTENs Kiacca KUCJIOT M creuuduueckue). XUMHUYECKUE pPeakluy,
JeXallue B OCHOBE IPOMBIIUIEHHOTO CIIOCO0a IMOJMy4dEeHUs CepHOM Kuciotel. [Ipumenenue

cepHoii kucnothl. ConM cepHOM KMCJIOTBI, KadecTBEHHas peakius Ha CYJIb(aT-HOH.
Haxoxxnenue cepbl M €€ coeAMHEHUH B mIpupojae. XUMHUYECKOE 3arps3HEHUE OKpYXKarolen
Cpelibl COEAMHEHUAMHU cepbl (KUCIOTHBIE JOK/IM, 3arps3HEHHE BO3yXa U BOJOEMOB), CIIOCOObI
€ro NperoTBpalleHus.

OOmass xapakrepucTuka 31eMEeHTOB VA-rpymnmbl. OcoOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble CTENEHH OKHCICHHUsS. A30T, pacHpocTpaHeHHWe B Hpupoie, (U3MUecKue u
XUMHYecKHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUaK, ero Gu3N4ecKue 1 XUMUIECKHIE
CBOWCTBA, MoslyueHue 1 npumenenue. Conu aMMOHUS, UX (PU3NYECKHe U XMMUYECKHE CBOMCTBA,
npuMmeHeHue. KadecTBeHHas peakuds Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIy4eHUE,
¢u3nueckue M XUMHUYECKUE CBoilcTBa (0oOmIMe Kak TNpeAcTaBUTENs Kiacca KUCIOT U
cnenuduyeckne). Mcnoiap3oBaHWE HHUTPATOB M COJECH aMMOHHUS B KauyeCTBE MHHEPAIbHBIX
ynoOpeHnil. XUMHUYecKoe 3arpsi3HeHHe OKPYKAIoLIed Cpeibl COeAMHEHUS MM a30Ta (KUCIIOTHbIE
JOKIM, 3arps3HEHHE BO3]yXa, MOYBbI M BOAOEMOB). Pocdop, alIoTponHble MOAUPUKALNN
docopa, puzndyeckue u xummuueckue cpoiictBa. Oxcun docdopa (V) u dpocdopnas xucnora,
¢usznueckue M XHMMHUYECKHE CBOWCTBa, moiyuyeHue. lcmonwp3zoBanue QocharoB B KayecTBe
MHUHEpaJIbHBIX Y100pEHUH.

OO6mass xapakrtepuctuka 3yeMeHToB IVA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHbIe CTENEHH OKHCICHHS. YTIIEpO, alUIOTPONHbIE MOIU(PHUKAIIMN, pACTIPOCTPaHEHHE B
npupoje, Gu3ndecKkue U XMMUIeCKrue cBoicTBa. AncopOuus. KpyroBopot yriepoaa B mpupoje.
Oxcuapl yraepona, Ux GU3MUecKue U XMMHUYECKHe CBOMCTBA, JIefiCTBUE Ha JKUBbIE OPTaHU3MBI,
MOJIyYeHUE U MPUMEHEHHE. DKOJOTUYECKHUE MPOOJIeMbl, CBSI3aHHbIE ¢ OKkcuaoM yriepona (1V),
TUIOTe3a II100aJbHOr0 MOTEIUICHHUs KJIMMaTa, NapHUKOBBIA 3PQeKT. YroibHas KuUcCiIoTa U eé
conM, WX (PU3MUECKHE M XUMHYECKHE CBOICTBA, MOJy4YeHHWE M TpuMeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-wmoHbl.  Vcmonb3oBaHue  KapOOHaToB B ObITY, MEAWLUHE,
MPOMBIIIJIEHHOCTH U CEIbCKOM XO3SHCTBE.

[TepBoHayanbHble MOHATHS 00 OPraHMYECKUX BELIECTBAX KAK O COEIMHEHUSAX Yriepoja
(MeraH, »TaH, OSTWJIEH, AaleTWIEH, JTaHOJ, IJIHIEepPUH, YyKCcycHas Kuciorta). IlpuponHsie
UCTOYHUKU YTJIEBOAOPOAOB (yrojib, NMPUPOAHBIA ra3, HE(PTh), MPOAYKTH HX MepepaboOTKu
(6eH3uH), UX POJb B OBITY M MIPOMBIIUICHHOCTH. [IOHITHE O OMOJIOTMYECKH BaKHBIX BEIIECTBAX:
KHUpax, Oelkax, YyrieBoJaXx — M HMX pOJM B KM3HM YeloBeka. MarepuaabHOe €IMHCTBO
OpPraHUYeCKUX W HEOPTaHMYECKUX COCTMHEHHM.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBA, IOJyuY€HHE M NpPUMEHEHHE.
Coenunenus kpemMHusi B mnpupoje. OOume mnpexacraBieHuss o6 okcujge kpemuus (IV) u



KpeMHHUEBOM kucioTe. CUIIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaskHeiimue
CTPOUTENbHBIE MaTepHallbl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eToH. I[IpoGiemsl
0€30MacCHOr0 UCNOIb30BaHUs CTPOUTEIBHBIX MATEPHAJIOB B TIOBCEITHEBHOM JKU3HMU.

Xumuueckuii IKCnepumenm:

u3ydeHre oOpa3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTBI, IPOBEACHUE
KAYeCTBEHHBIX PEaKIUil Ha XJOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIMbBITHI,
oTpakaromue (U3N4YeCKue U XUMHUYECKHE CBOMCTBA T'aJOTCHOB M UX COCJUHEHUH (BO3MOMKHO
HCIIOJIb30BaHUE BHUACOMATEpUAOB), O3HAKOMIIEHHE C 0OpasliaMu XJOpUAOB (TajJOoreHUI0B),
O3HaKOMJICHHE ¢ o0pa3uamMu ceppl M €& COCOUHEHUSAMH (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATepHanoB), HaOmoJeHHe Tmpolecca OOyrauBaHUSL —caxapa TOJ  JIEHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM KHCIIOTHI, U3yUYCHHE XUMHUECKUX CBOMCTB pa30aBICHHOHN CepHOM
KHUCJIOTHI, TIPOBEJCHUE KaueCTBEHHOM peakluu Ha cynb(ar-uoH U HaONIOJIeHUE IpHU3HaKa eé
NPOTEKaHUS, O3HAKOMJICHHE C (PM3MUYECKMMH CBOMCTBaMHU a30Ta, (ocdopa M UX COCTUHEHUIH
(BO3MOKHO HMCIIOJB30BaHUE BUICOMATEPHATIOB), 0Opas3aMu a30THBIX U GOocPOpPHBIX YA0OpEHUH,
nojy4yeHue, coOupaHue, pacrno3HaBaHWE M U3YyYCHHE CBOWCTB aMMHUaKa, IPOBEACHUE
KaueCTBEHHBIX peakuuid Ha HOH aMMOHUs U Qocdar-uOH U U3yYEHHE NPU3HAKOB HX
IIPOTEKaHUs, B3aUMOJCICTBUE KOHIIEHTPUPOBAHHOW a30THOM KHUCJIOTHI C MEJbIO (BO3MOXHO
UCIIOJIb30BaHUE BUJCOMATEPHATIOB), U3y4YEHHE MOJENeld KPUCTANTMYECKHX PEHIETOK aiamasa,
rpaduTa, ¢yuiepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOPOIMH PAcTBOPEHHBIX BEUIECTB
AKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MojaydeHue, CoOOupaHue, pacro3HaBaHue
U U3YyYEHUE CBOMCTB YIJIEKHUCJIOTO ra3a, IpOBEICHHE KaueCTBEHHBIX PEaKIMi Ha KapOOHAT U
CUJIMKAT-UOHbl M W3Y4YEHUE IMPU3HAKOB HMX IPOTEKAHUS, O3HAKOMJICHHE C MPOAYKIUEH
CUJIMKATHOM IPOMBIIUIEHHOCTH, PELIEHUE JKCIEPUMEHTAIBHBIX 3a1ad 0 Teme «BakHenmue
HEMETaJUIbl U UX COCTUHEHUSD.

MeTtajliibl M MX COeIUHEHUS

OO0mass xapakTepUCTHKA XHMHUYECKHUX DJIIEMEHTOB — METa/lIOB HAa OCHOBAaHUU UX
nonoxkenus B [lepuonnueckoit cucreme xumudeckux emeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. Mertaminueckass CBSI3b M METAIMYECKas KpUCTAJUIMYECKas
pemérka. DJIEeKTPOXUMHUYECKUM psl HanpsokeHUM wMertamioB. dusnueckue W XUMHUECKHE
cBoiicTBa MeTayuioB. OO1IMe crocoOsl moayyeHust MetamioB. [loHsATHE 0 KOPPO3UM METAIJIOB,
OCHOBHBI€ CITIOCOOBI 3aIUTHI UX OT Koppo3uu. CIjiaBsl (CTallb, YyT'yH, IIOpaTIOMUHUN, OpOH3a) U
UX IPUMEHEHHE B ObITY U IPOMBIIIIICHHOCTH.

[I{erounble MEeTAIIBL: TIOJIOKEHUE B lleproanyeckoi cucreMe XMMUYECKUX 1eMEHTOB /1.
H. MeHnpneneesa, CTpOEHHE UX aTOMOB, HaXOXICHUE B mpupoje. Puznueckue U XUMHUYECKUE
cBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUBI HATPUS U Kanus. [Ipumenenune
LIEJIOYHBIX METAJIJIOB U UX COEMHEHUN.

[[{erouHO3eMENBbHBIE METAJUIBI MarHuid M Kajablui: moJokeHue B [lepuogmueckoit
cucreMe Xumudeckux sieMeHToB JI. M. MeHneneeBa, CTpoeHHE UX aTOMOB, HaXOXKIEHUE B
npupoae. PU3NYECKUE U XMMHYECKHE CBOMCTBA MarHusl U KaJiblusa. BaxkHelmme coearuHEHUs
KaiblMs (OKCU, THIPOKCHU, CON). KECTKOCTH BOJBI M CIIOCOOBI €€ yCTpaHEHHS.

AmoMuHuii: nonoxxenue B Ilepumonmyeckoil cucteme xumudeckux snemeHTo [ U.
MeneneeBa, CTpOCHHE aTOMa, HaxOXJaeHUE B npupoze. Pusnyeckue U XMMUYECKUE CBOMCTBA
anmoMuHUS. AMQOTEpHbIE CBOWCTBA OKCH/Ia U TUIPOKCH]IA AlIFOMUHHSL.

Kenezo: mnonoxenune B Ilepuonnueckoir cucreme xumuueckux snemeHtoB JI. .
MeHnneneeBa, CTpO€HHE aToMa, HaxoXJeHue B npupojae. Gusndyeckne U XMMUYECKHE CBOMCTBA
xkene3a. Okcunwl, Tuapokcuasl u conu sxkenesa (II) m xenmesa (III), mx cocra, cBoiicTBa U
MIOJIyYEeHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C O00pa3llaMM MEeTa/lIoB M CIIaBOB, UX (U3NYECKUMHU CBOMCTBAMU,
U3y4eHHE pe3yJbTaTOB KOPPO3UM METAJUIOB (BO3MOXKHO MCIIOJIB30BaHME BHIEOMaTEepHaloB),
0COOEHHOCTEH B3aMMOJEHCTBUS OKCUIA KaJbIUs U HATPUS C BOJIOM (BO3MOYKHO UCIOJIb30BaHUE



BUJIEOMATEPHAIIOB), MCCIIEJOBAHUE CBOMCTB >KECTKOM BOJIbI, Ipollecca TOPEHHUs Kejne3a B
KHucoposie  (BO3MOXKHO  KCIOJNB30BaHHE  BUIEOMATEpUaOB), IMPU3HAKOB  IPOTEKaHUS
KAueCTBEHHBIX pPEaKlMii Ha MOHBI: MarHus, Kajublus, aIIOMUHUS, [IMHKa, xene3a (I1) u xeneza
(IIT), menu (II), HaGmroIeHWE W OMKMCAHKWE MPOLIECCOB OKPAIIMBAHUS TUIAMEHH MOHAMH HATpPHS,
KU M KaJbLus (BO3MOXXHO HCIIOJIb30BaHUE BHICOMATEPUANIOB), UCCIIEIOBAHNE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA AJIFOMUHUS U THAPOKCH/IA [IMHKA, PEUICHUE SKCIEPUMEHTAIBHBIX 3a/1a4 110
TeMme «BakHeWIe METallyIbl U UX COCIMHEHUS.

XuMHs 4 OKpYsKAaIas cpeaa

BemecrBa u Marepuasisl B IIOBCEJHEBHON JKU3HU YeJIOBEKa. be3omacHoe UCIOb30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momois mpu XUMHUYECKHX OXKOTrax M
OTPABJICHUSIX.

XUMHYECKOe 3arps3HeHHE OKpYyKarolen cpebl (MpeaenabHas JOMycTUMasi KOHIEHTpalus
BemecTs, nanee — [1JIK). Poxb xumun B pereHun 5K0JI0rn4ecKux mpooiiem.

Xumuueckuii IKcnepumenm:

u3ydeHre o0pas3IoB MaTepHajoB (CTEKIIO, CIUIaBbl METAJIOB, TOJUMEPHBIE MAaTEPHAIBI).

Mescnpeomemnuie ceasu

Peanuzanusi MeXIIpeAMETHBIX CBSI3€M MPU M3YYCHHH XUMHH B 9 Kilacce OCYIIECTBIISICTCS
yepe3 HCMIOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaK H MOHSTHH,
SBJISFOIIMXCS CACTEMHBIMU ISl OTACIIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOT'O LIUKJIA.

OO0mue ecTecTBEHHO-HAy4YHbIE MOHSTHS: HAay4HbIH (akT, TUIIOTe3a, 3aKOH, TEOpus,
aHamM3,  CHHTE3,  Kiaccuukamus,  IMEePUOAMYHOCTh,  HAONIONEHHE,  AKCIEPUMEHT,
MOJIeJIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE, MTAPHUKOBBIN d3PPEKT, TEXHOIOTHS, MATEPUAIIHI.

®usuka: Marepusi, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIHWJ, HW30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJA, SJEKTPUYECKU 3apsj, MPOBOJAHHMKH, IOJYIPOBOJHUKH,
JURJIEKTPUKH, (POTO3JIEMEHT, BELIECTBO, TEJIO, 00bEM, arperaTHOe€ COCTOSIHME BEIECTBa, ras,
pacTBOp, pPacTBOPHUMOCTb, KPHUCTAJUIMYECKas pEMETKA, CIJIaBbl, (U3UYECKUE BEIUYUHBL,
€MHUILIBI U3MEPEHUS, KOCMUUECKOE MPOCTPAHCTBO, IIaHETHI, 3BE3/1b1, CoHIIE.

buonorust: ¢otocunTes, apixanue, O6uocdepa, s3KocucTeMa, MUHEpajbHbIe YAOOPEHHUS,
MHKPOIJIEMEHTHI, MAKPOAJIEMEHTBI, MUTATEIbHBIE BEIIECTBA.

['eorpadus: armocdepa, ruapocdhepa, MHHEpANbl, TOPHBIE TMOPOJIBI, IOJE3HBIC
HCKOITaeMbl€, TOILUINBO, BOAHBIE PECYPCHI.



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PEe3yNbTaThl OCBOCHHUS NPOTPaMMbl OCHOBHOTO 0Omiero o0Opa3oBaHuUs
JIOCTUTAIOTCS B X0/1e 00Y4YeHHs] XUMUHU B €IMHCTBE Y4eOHOUM M BOCIUTATEIHHON JIEATEIHHOCTH B
COOTBETCTBUU C TPAJAMIMOHHBIMA  POCCHMCKUMH  COIMOKYJIBTYPHBIMH W JIyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMU B OOILECTBE MpaBUIaMH U HOPMaMU MOBEICHUS U
CIOCOOCTBYIOT MPOLIECCaM CaMOITO3HAHMS, CAMOPA3BUTHUS M COLMATHM3AINN 00yIarOIIUXCS.

JIndHOCTHBIE pPE3YyJbTAThl OTPAXKAIOT TOTOBHOCTH OOYYaIOUIMXCA PYKOBOJICTBOBATHCA
CUCTEMOH TO3UTHBHBIX IICHHOCTHBIX OPHEHTAIMH M PACIIMPEHHUE OMbITA ACSITEILHOCTH Ha €
OCHOBE, B TOM YHCJI€ B YaCTH:

1)naTpuoOTHYECKOr0 BOCTIUTAHUSA

[IEHHOCTHOTO OTHOIICHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACIIE/INI0, TIOHMMAaHMS 3HAYCHUS XMMHUYECKOH HAyKM B JKU3HHM COBPEMEHHOTO OOIIecTBa,
CIIOCOOHOCTH BJIQJIETh JOCTOBEPHON MH(pOpMAIUEil 0 MepeaoBbIX JOCTUKEHHUSIX U OTKPBITHUAX
MHUPOBOH M OTCYECTBCHHOH XWMHUU, 3aMHTCPECOBAHHOCTH B HAYYHBIX 3HAHHUAX 00 YCTPOMCTBE
Mupa u o0IIeCcTBa;

2)rpa:kIaHcKoro BOCHUTAHMA:

MPEJICTABICHUS. O COIMAIBHBIX HOpPMax M MpaBHJIaX MEXKJIMYHOCTHBIX OTHOIICHUN B
KOJUICKTHBE, KOMMYHHKATHBHOU KOMIIETEHTHOCTH B 00LIECTBEHHO 10JIE3HOM,
yueOHO-UCCIIeIOBATENIbCKOM, TBOPUECKONM W JAPYrUX BUIAX [AEATEIbHOCTH, TOTOBHOCTU K
pa3HooOpa3HOl COBMECTHOM JESATEIBHOCTH MIPU BHIMIOJIHEHUH YUI€OHBIX, TO3HABATEIBHBIX 33/1a4,
BBIMIOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHHM YYEOHBIX IPOEKTOB, CTPEMJICHHS K
B3alMOIIOHMMAHHIO M B3aUMOIIOMOIIM B IpPOLECCE 3TOM y4eOHOH NeATenbHOCTH, TOTOBHOCTH
OIICHUBAaTh CBOE TOBEJEHHWE M TOCTYNKH CBOUX TOBAPHUIIECH C MO3UIMU HPABCTBEHHBIX U
NPaBOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBHIA MOCTYIIKOB;

3)IEeHHOCTH HAYYHOTI'0 NIO3HAHMS:

MHUpPOBO33PEHYECKHE TPEACTABICHUS O BEHNIECTBE M  XUMHYECKOW  PEaKIHy,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsSI HAyKH U COCTaBISAIOIIME OCHOBY st
MOHWMAHUS  CYNIHOCTH  HAYYHOW KapTHHBI MHpa, NPEICTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MPHUPOIBI, B3aMMOCBS3SX YENOBEKa ¢ MPUPOTHON Cpeoid, 0 ponu
XUMHH B IIO3HAHUU ITHX 3aKOHOMEPHOCTEH;

MO3HABATENIbHBIE MOTHUBBI, HAIpaBIICHHbIE Ha TMOJIyUeHHWE HOBBIX 3HAHUU MO XUMHH,
HeoOXoauMble ISl OOBSCHEHUS HaOJI0IaéMBbIX TIPOLIECCOB U SIBICHUMN, IO3HABATEIIbHOM,
WH(OPMAIIMOHHON U YUTATEIbCKOM KYIbTYpPhI, B TOM YHCIIE HABBIKOB CAMOCTOSITENIbHOM pabOThI
C Y4eOHBIMH TEKCTaMH, CIIPABOYHOH JHUTEPATypOH, MOCTYITHBIMH TEXHUYCCKHUMH CpPEICTBAMHU
WH(OPMALIMOHHBIX TEXHOJIOTHI;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JIOO03HATEIHLHOCTh, TOTOBHOCTh M CIOCOOHOCThH K
camM000pa3oBaHUI0, IPOEKTHON M HCCIEAOBATEIBCKON NEATEIBHOCTH, K OCO3HAHHOMY BBIOOpY
HATPABIICHHOCTH W YPOBHS OOYUYCHHS B TaTbHEHIIIEM;

4)popMupOBaHNS KYJIbTYPHI 310POBbS:

OCO3HAHHWE IEHHOCTH JKU3HH, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3/I0POBBIO,
YCTaHOBKH Ha 3/I0pPOBBI 00pa3 JKW3HHM, OCO3HAHHE TMOCIEACTBHUA U HEMPHUITHE BPEIHBIX
NpUBBIYEK (YHOTpPEOJIEHUSI alKOrojisi, HapKOTHKOB, KYpEHHs), HEOOXOAMMOCTH COOJIOJEHUS
npaBusl 0€30MacHOCTH TMpH OOpalleHuH C XUMHYECKHMMH BEIIECTBAMU B OBITY U peaibHOMN
KH3HU;

5)TpynoBoro BocnuTaHus:

MHTEpPEC K MPAKTUUECKOMY M3yUEHUIO Mpodeccuil U Tpyaa pa3IudHOro poJia, yBaKeHHE K
TPyAy H pe3yibTaTaM TPYIOBOM MAEATEIHHOCTH, B TOM YHCIE Ha OCHOBE MpPUMEHEHUS
MPEIMETHBIX 3HAHWW 110 XWUMHH, OCO3HAaHHBIA BBIOOP WHIUBUAYAIBHOW TPACKTOPUHU



MPOJODKCHHUST 00pa3oBaHUs C Y4ETOM ITUYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XUMUH,

OOIIIECTBEHHBIX MHTEPECOB W MOTPEOHOCTEH, YCIENnTHON MpOodecCHOHATLHON NEATeIbHOCTH U

pa3BUTHS HEOOXOUMBIX YMEHUH, TOTOBHOCTH aJIalITUPOBATLCS B TPO(HECCHOHATILHOM Cpelie;
6)3K0/10TrHYeCKOro BOCIIMTAHUA:

IKOJIOTHUYECKH ITIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3eMIie,
OCHOBE €€ CYIIECTBOBAaHUS, MOHUMAHUE IIEHHOCTH 3J0pPOBOro U Oe3omacHoro obpasza *KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3MYECKOMY U IICHXHYECKOMY 370POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIOICHUS MPaBUl O€30MacCHOTO MOBEACHUS IIPU paboTe ¢ BellleCTBaMH,
a TaK)Ke B CUTYAIUAX, YIPOKAIOIIKUX 3/I0POBBIO U KU3HU JTIOJIEH;

CIIOCOOHOCTH TPHUMEHSITh 3HAHUS, MOJIydaeMble MpU HM3YyYECHUH XUMHH, ISl PEHICHUS
3a71a4, CBA3aHHBIX C OKPYKAOLIEH PUPOJHOM CPENOH, IS TOBBILICHHS YPOBHS 3KOJIOTMYECKON
KYJIBTYpPbI, OCO3HAHUS TJI00ATBFHOTO XapakTepa SKOJIOTHYECKUX Mpo0JieM U MyTed WX peleHUs
MOCPEJICTBOM METOJOB XUMUU, IKOJIOTHYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B
[IO3HABATEJIbHON, KOMMYHUKATUBHOM M COLMATIbHOM MPAKTHKE.

METANPEAMETHBLIE PE3YJIbTATDBI

B cocraBe MerampeaMETHBIX pe3yJIbTaTOB BBIACISIOT 3HAYUMBbIE ISl (POPMHUPOBAHUS
MHPOBO33PEHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIINI, TUIOTE3a, (PaKT, CUCTEMA,
MPOLIECC, IKCIIEPUMEHT U APYToe.), 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,
KOMMYHUKATUBHBIE, PETYJISITUBHBIE), KOTOpbIE 00ecneunBaroT (POPMUPOBAHHWE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOM e TEIbHOCTH.

Ilo3naBaTebHBbIE YHUBeEPCcAJIbHbIE YUueOHbIe 1eiCTBUS

Ba3oBble Jiornueckue 1eicTBUA:

YMEHHUSI MCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIICHUS TIPH OCBOCHUU 3HAHUU:
pacKpblBaTh CMBICI XHUMHYECKHUX TMOHATHHM (BBIOCNATH MX XapaKTEpHbIE MPHU3HAKU,
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 MIPUYHMHHO-CIICJICTBEHHBIE CBSI3H
MEXy 00BEKTaMHU U3YyU€HHUs, CTPOUTH JIOTUYECKUE PAacCyXIeHUs (MHAYKTUBHEIE, IEAYKTUBHBIE,
110 aHAJIOTHH), JIeJaTh BBIBOJIBI M 3aKIIFOUCHHS;

YMEHHE MPUMEHTHh B IMpollecce MO3HAHMs MOHATHS (IIPeAMETHhIE U METanpeaMeTHbBIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJIETH, HWCIIOJIb3yeMble B XUMHHU, MPeoOpPa3OBBIBATH IIHPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
XuMu4eckass (opmylia W ypaBHEHHE XHMHYECKOW peakuuu — TpU PEIIeHUH Yy4eOHO-
MO3HABATENIbHBIX 3a/a4, C Y4YETOM OSTHUX MOJENbHBIX MPEICTABICHUN BBIBIATH U
XapaKTepU30BaTh CYIECTBEHHBIC MPU3HAKA H3YYa€MbIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHUYECKHX PEaKIIMi, BBISIBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIICACTBEHHbBIE CBSI3U U
MPOTUBOPEYHS B U3yUaEMBIX MPOIECCaX U SIBJICHUSX.

ba3zoBbie ucciieqoBaTe/bCKHe 1eHCTBUSA

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

NpUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPTaHHU3AIlMM M TPOBEIACHHUIO yYECHHUYECKHX
AKCIIEPUMEHTOB, YMEHHE HAOJII01aTh 32 XOJ0M MPOIECCa, CAMOCTOSITEIHHO TPOTHO3UPOBATH €r0
pe3ynbTaT, (GOpMyIUpoBaTh OOOOIICHHS M BBIBOJBI MO pe3ylbTaTaM MPOBEAEHHOTO OIBITA,
WCCJIEIOBAHMS, COCTABIIATh OTYET O MPOJICTAaHHOMN padoTe.

Pabora ¢ nnopmanmeii:

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



XUMHUYECKOTO COJAEp)KaHUs, CIpaBOYHble IMocoOus, pecypchl HMHTepHeTa), KPUTHYECKH
OILICHUBATh MMPOTHBOPEUUBYIO U HEIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHUE IPUMEHSTh Pa3IMuHbIe METOBI U 3aIPOCHI IPH TIOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIINX JaHHBIX, HEOOXOAMMBIX JIJISl BBIIOJHEHUS y4EOHBIX M MO3HABATEIBHBIX 3324
OTpeNeIEHHOr0 THUMA, MPHOOpPETEHHE OIbITa B 00JaCTH HMCMOJIb30BaHUS HH(POPMALUOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJICHUE KYIbTYPO aKTUBHOTO HCITOJIB30BAHHS PA3THUIHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMpPATh ONTUMAIbHYIO (HOpPMY TpencTaBICHUS
UHPOPMALIUK U WUTFOCTPHPOBATH PEIIAeMbIe 33aJla4d HECIOKHBIMH CXEMaMH, JAHarpaMMaMH,
npyrumu popmamu rpaduky U ©X KOMOUHALIUSAMU;

YMEHHUE HCIOIb30BaTh W aHAIU3UPOBATh B Mpolecce y4eOHOW WM HCCIEeN0OBATEIbCKON
NEeSITeIbHOCTH HH(POPMALIHMIO O BIMSHUH MPOMBIIUIEHHOCTH, CEIBCKOT0 XO35HCTBA U TPAHCTIOPTa
Ha COCTOSTHHE OKPYKAIOUIeH MPUPOTHON CPEJIbI.

KoMMyHUKAaTHBHbIE YHHBepcaJlbHbIe Y4eOHbIe el cTBHA:

YMEHUsSl 3agaBaTh BOMPOCH (B Xoie nauanora W (WIM) JAUCKYCCHH) TIO CYHIECTBY
oOcyxnaemMoll TeMmbl, (HOPMYIHPOBATH CBOM NPEIJIOKEHHS OTHOCHUTEIBHO BBITIOJHEHUS
NPEIOKEHHOH 3a/1a4H;

YMEHUS TPEACTABIIATH MOJTyYSHHbIE Pe3yIbTaThl T0O3HABATEIBHOM JIEATEIILHOCTH B YCTHBIX
U TNHCHhMEHHBIX TEKCTaX; JeJiaTh MPE3CHTAIUI0 PE3yJbTaTOB BBIMOJHCHHS XHMHUYECKOTO
JKCIIEpUMEHTa (J1a00paTOPHOTO OMBITA, JaOOpPAaTOPHON pPaOOTHI MO MCCIIEIOBAHUIO CBOMCTB
BEIIECTB, yUeOHOTO MPOEKTA);

YMEHHUSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMH B COBMECTHOW IMO3HABATEIHHOW U
UCCIICIOBATEIIbCKON JICATEIILHOCTU NPH PEIICHHH BO3HHMKAKOIIMX MPOOJeM Ha OCHOBE yuéTa
OOIMX WHTEPECOB W COTJACOBaHMS NO3MLUN (0O0CYXKIeHUs, OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMBbI», KOOPJIWHAIIMS COBMECTHBIX JICHCTBHIA, ONPEICIICHHEe KPUTEPHEB MO OLICHKE KauecTBa
BBITIOJIHEHHOU PabOThI U IpyTue).

PeryasiTuBHBbIe yHHBepcaJdbHbIe y4eOHbIE TeiiCTBHA:

YMEHHUE CaMOCTOSITENIFHO OMPEACIATh LEIH IeSTeIbHOCTH, IIaHUPOBATh, OCYIIECTBIIATS,
KOHTPOJIMPOBAaTh M TIPU HEOOXOJMMOCTH KOPPEKTHUPOBATh CBOK JICATEILHOCTh, BBIOMPATH
HauOosnee H(PQEeKTUBHbIE CHOCOOBI pemieHHus Y4eOHbIX M IO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJIATh MJIM KOPPEKTHPOBATH MPEAJIOKEHHBIM aJIrOpUTM JIEHCTBHHA NpHU
BBIITOJIHEHUH 33/JIaHUH C y4ETOM TMOJydeHHs] HOBBIX 3HAHMH 00 HM3y4aeMbIX OOBEKTax —
BEIIIECTBAX U PEaKLUsiX, OLIEHUBATh COOTBETCTBHUE MOJIYUEHHOTO pe3ysbTaTa 3asBICHHOM LieNnH,
YMEHHUE HCIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IPEJIaraeMble B YCIIOBUH 3aIaHHH.

INMPEJIMETHBIE PE3YJIBTATHBI
B cocraBe mnpeaMeTHBIX pe3yabTaToB IO OCBOEHHIO O0S3aTENBHOIO COJEpIKaHus,
YCTQHOBJICHHOTO JaHHOM (exnepanbHON pabodell MporpaMMoOH, BBIIENSAIOT: OCBOCHHBIE
o0y4arolMMHUCsT Hay4yHbIE 3HAaHUS, YMEHUS U CIOCOOBI JeicTBUH, cnenuduyeckue At
npeaMeTHoW oOnactu «XUMHS», BUIBl JEATEIBHOCTH IO IOJYYEHUI0 HOBOTO 3HAaHMS, €ro
UHTEpIpeTalnu, IPeodpa3oBaHUIO U MPUMEHEHHUIO B PA3IMUHBIX YU€OHBIX U HOBBIX CUTYaIUSX.
K xonny oOyueHus B 8 Kjacce mpeaMeTHbIe pe3yibTaTbl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHUI:
® pacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX MOHITHH: aTOM, MOJEKYJa, XUMUUYECKHM
JJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMeCh (OJHOPOAHAs U
HEOJITHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHAas M MOJIEKYJISIpHAs Macca,
KOJINYECTBO BEIIECTBA, MOJIb, MOJISIpHash Macca, MaccoBas J0J1 XUMHUYECKOTO
3JIEMEHTAa B COEIMHEHHMH, MOJSIPHBIA 00BEM, OKCHJA, KHCJIOTa, OCHOBaHHE, COJb,
3IEKTPOOTPHULIATENILHOCTD, CTENIEHb OKUCIICHUS, XUMUYecKas peaklysi, KilaccupuKanus
peaKkIuii: peakluu COEIMHEHUS, PEAKIIUU Pa3JI0KEHNs], PEaKIIMM 3aMEIICHUs], peaKkLun
00MEHa, 9K30- ¥ SHJOTEPMUYECKHE PEAKIIMH, TEINIOBOM 3P PEKT peakLuy, sIpo aToMa,
AIIEKTPOHHBIN CJION aTroma, aToMHas OpOWTanb, pagulyC aToMa, XUMHYECKas CBSI3b,



MOJISIPHAsE M HEMOJsipHash KOBAJIGHTHAs CBsI3b, MOHHAs CBs3b, WOH, KAaTUOH, aHUOH,
pacTBOp, MaccoBasi 10JIsl BelllecTBa (MPOLIEHTHAs KOHLEHTPALIKsA) 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 COCAMHEHUSX, CTEMCHb
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 [lepunonnueckoro 3akona JI. . MeHneneeBa: 1€eMOHCTPUPOBATh
[IOHMMAHHE IEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB XUMHUYECKHX 3JIEMEHTOB OT HX
nosnoxenus B Ilepuonnueckoil cucreme, 3aKOHOB COXPAHEHUSI MacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, ATOMHO--MOJIEKYJIIPHOTO YUE€HHUs, 3aKOHa ABOTapo;

® 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
o0o3HavYeHHsI, KOTOpble UMeroTcs B Tabnuue «llepuoguueckas cucteMa XUMHUYECKHX
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 XUMUYECKHE SJIEMEHTHI, HEOPIraHUYECKUE BEIIECTBA, XUMHUYECKHE
peakiuu (10 YHCIy U COCTaBy Y4YacCTBYIOIIMX B PEAKIIMH BEUIECTB, MO TEILIOBOMY
dbdexry);

® XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XWMHUYECKHE CBOMCTBA BEIECTB 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 XUMUYECKHUX MIPEBPAILIEHUH B Pa3IMUHbIX YCIOBUSIX;

® BBIYNCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XMMHUYECKOT0 JIeMEHTa 1o (hopMyJsie COeJMHEHNUs, MaCCOBYIO JIOJIIO BEILlECTBa B
pacTBope, MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKOH peaKlny;

® [IPUMEHATH OCHOBHBIE ONEPALIMHM MBICIUTENBHON ACSITEIBHOCTH — aHAJIW3 U CUHTES,
CpaBHEHHE, 0000IIeHHE, CUCTEeMATH3aIHI0, KIacCU(UKALMIO, BBIABICHHE MPUYMHHO-
-CJICICTBEHHBIX CBSI3€H — JIJI1 M3Y4YEHUS CBOMCTB BEIIECTB U XMMHUYECKUX PEaKIIHH,
€CTeCTBEHHO-HAy4YHble =~ METOAbl  TO3HAaHUS  —  HAONIOJEHHE,  HM3MEpEeHHe,
MOJIEJTUPOBAHUE, SKCTIEPUMEHT (PEATbHBIN U MBICICHHBIN);

e CleloBaTh IMpaBHUJaM TOJb30BAHUS XHMHUYECKOM TMOCylol M 1abopaTOpHBIM
0o0OpyJ0BaHUEM, a TaKXke MpaBUIaM OOpallleHUs C BELECTBAMHU B COOTBETCTBUH C
MHCTPYKLHUSMHU O BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB IO MOJIYYEHHUIO
U cOOMpaHUIO Tra3000pa3HBIX BEIIECTB (BOJOpPOJA W KHCIOPOJa), MPHUTOTOBICHUIO
pPacTBOPOB € OMPEACIEHHON MAaCCOBOU JOJIEN pacTBOPEHHOTO BEIIECTBA, MIAHUPOBATH
Y IIPOBOAMTH XUMHUYECKHE 3KCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB ILETIOUEN U
KHCJIOT C TIOMOIIBI0 HHIMKATOPOB (JIakmyc, heHoadTaaenH, METHIOPAHK U IPyTHUE).

K xonny oOyuenus B 9 Kjacce mpeIMeTHbIE pe3yjbTaTbl HA 0a30BOM YpPOBHE JIOJIKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:
® pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX MOHATHUN: XUMUYECKHH 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, ITPOCTOE BEILECTBO, CI0KHOE BEIIECTBO, BaJICHTHOCTD,
AIIEKTPOOTPULIATEIBHOCTD, CTENEHb OKHUCIICHUS, XUMHUYECKas PEaKIUs, XMUMHUYECKas



CBSI3b, TEIUIOBON 3((EKT peakinu, MOJb, MOJSIPHBIA 00BEM, pacTBOP, IEKTPOJIUTHI,
HEBJIEKTPOJIUTBI, IEKTPOIUTUYECKAs JAUCCOLMAlMs, peakU HOHHOro OOMeEHa,
KaTaJIn3aTop, XHWMHYECKOE paBHOBECHE, OOpaTUMbIE U HEOOpaTUMbIE pPEaKluH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKUUH,  OKHUCIUTENb,  BOCCTAHOBUTEID,
OKHCIICHHE€ M BOCCTaHOBJICHHE, AJJIOTPONHs, aM(OTepHOCTh, XHMHUYECKas CBS3b
(KOBaJIeHTHasl, HWOHHAs, METaUIMYecKas), KpUCTaUIM4ecKas pemérka, Koppo3us
METAJIJIOB, CIUIABbl, CKOPOCTb XHMHUYECKOM peakUuu, MpeleibHO JJ0IyCcTUMAs
koHneHnTpauus [1JIK BemecTna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMYECKUX IOHATHH U IPUMEHSATH 3TH
IIOHSTHS ITPU ONIMCAHUM BEILECTB U UX IPEBPAILCHUN;

UCTIOJIb30BAaTh XUMHUYECKYI0O CHMBOJHMKY JJISI COCTaBIeHHS (OpMYT BELIECTB U
YPaBHEHUN XMMUYECKUX PEAKLUH;

ONpEACIATh BaJCHTHOCTh M CTENEHb OKUCICHHUS XUMUYECKMX JJIEMEHTOB B
COCIMHEHUAX Pa3JIM4YHOIO COCTaBa, MPUHANICKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIACCy COCNMHEHUH 1o Gopmynam, BUJ XUMUYECKOW CBsI3U (KOBAJICHTHAs, MOHHAS,
METaJUINYecKas) B HEOPraHUYECKUX COEJUHEHUAX, 3apsA] HOHA [0 XUMHUYECKOH
dopMyiie, XxapakTep Cpelpl B BOJHBIX PAcCTBOpaxX HEOPraHWYECKUX COEIMHEHHH, TUI
KPUCTAJTIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpeiBaTh cmbica llepuoanyeckoro 3akona [[. . MenaeneeBa u 1€eMOHCTPUPOBATH
€ro TOHUMAaHHe: ONMHCHIBATH U XapaKTepu3oBaTh TabimuHyto ¢opmy [leprogmueckoit
CUCTEMBbl XMMMYECKHX OHJIEMEHTOB: pa3ivuaTh IMOHATHUS «IJaBHas mnoArpymma (A-
rpynna)» u «mnobounas noarpynmna (b-rpynma)», manele u OoJblIME MEPUOJIBI,
COOTHOCUTb 0003Hau€HMs, KOTOpble HUMEIOTCd B IEpUOAMYECKOM Talnuue, C
YHUCJIOBBIMHU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsiz s7ipa, oOLIee YUCIIO MIEKTPOHOB M PACHpPEeNICHHE UX 10 3JIEKTPOHHBIM CIIOSIM),
OOBSACHATH OOIIKME 3aKOHOMEPHOCTM B HW3MEHEHHUU CBOWCTB D3JIEMEHTOB M HX
COEMHEHUH B IIPEJENax MaJbIX IIEPUOJOB U TJIaBHBIX NOAIPYII C YYETOM CTPOEHUS
UX aTOMOB;

KJIacCU(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPIraHWYECKHE BEIIEeCTBA, XUMHUUECKUE
peakuuu (MO0 YMCIYy M COCTaBY y4YacTBYIOIIMX B pEaKIUH BEIIECTB, MO TEIJIOBOMY
3¢ deKTy, 10 U3MEHEHUIO CTETIEHENW OKUCIICHNSI XUMUUECKHUX 3JIEMEHTOB);
XapakTepu3oBaTh (OMUCHIBaTh) 0OLIMEe U crHeuuduyeckue XMMHUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPKasl ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEaKIUi;

COCTAaBJIATh YPABHEHUS DJIEKTPOIMTUUYECKON TUCCOLUALMU KUCIIOT, LIEN0YEH U COJIeH,
NOJIHBIE U COKpAIIEHHBIE YPABHEHUS peaklUil HOHHOTO OOMEHa, YpaBHEHUS peaKiuii,
MOJATBEPXKJAIOLINX CYIIECTBOBAHME TE€HETUYECKOW CBS3M MEXJIY BeEleCTBaMU
pa3IM4YHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI IOCPEICTBOM
COCTaBJIEHUS JIEKTPOHHOTO OajlaHca 3THX pPeakLui;

IIPOrHO3MPOBATh CBOWCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOEHHS, BO3ZMOXXHOCTH
IIPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUI B Pa3INYHbIX YCIOBUSX;

BBIUNCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 JIeMEeHTa 1o (hopMysie COeTUHEHNs, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBoOpe, MPOBOJAUTH PACUETHI 110 YPaBHEHUIO XUMHUYECKOHN peakuu;

coOyo/iaTh  MpaBHJa TIOJIb30BAaHUS XMUMHMYECKOW TOCYyJOoH U J1abOpaTOpHBIM
o0opy/noBaHuEM, a TakKe IMpaBuia OOpallleHUs C BEIIeCTBAMU B COOTBETCTBHH C
MHCTPYKUHUSMU N0 BBIIOJHEHUIO JIa0OPATOPHBIX XUMUYECKUX OMBITOB IO MOJYYEHHIO
¥ cOOMpaHUIO ra3000pa3HbIX BEIIECTB (aMMHUAaKa M YIJIEKHCIIOro rasa);



IPOBOJIUTH PEAKLUH, TOATBEPXKIAIOIINE KAYEeCTBEHHBI COCTAaB Pa3IMYHBIX BEIIECTB:
pacro3HaBaTh OIBITHBIM MYTEM XJIOPUA-, OpOoMHI-, MOAMI-, KapOoHat-, ¢ocdar-,
CHIIMKAT-, Cyiab(aT-, THIPOKCHUA-MOHBI, KATUOHBI AMMOHHMS W HWOHBI HM3yYECHHBIX
METAaJUIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTaHMUECKUX BEIIECTB;
INPUMEHATh OCHOBHBIC OINEPALMU MBICIUTEIBHON NESTEIbHOCTH — aHAJIU3 U CHHTE3,
cpaBHeHHE, OO0OOIIEHHE, CHUCTEMATU3ALMIO, BBIABICHUE NPUYHMHHO-CIIEICTBEHHBIX
CBs3eM — JUIg M3y4YEHHs] CBOWMCTB BEIIECTB M XMMHMUYECKUX PEAKIMH, €CTECTBEHHO-
Hay4yHble METOJbl I[O3HAHUS — HaONIIOJEHUE, W3MEPEHUEe, MOJCIMPOBAHUE,
HKCIEPUMEHT (peanbHbIil U MBICICHHBII).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
N . KosunyecTBo 4acoB JteKTpoHHbIC CnuCoOK UTOTOBBIX Cnoco0
2 AUMEHOBAHME JIAHUPYEMBIX Pe3yIbTATOB OLIEHKH
n/ pa3aesioB U TeM B Konrpoar,  Tpakru (ungposeic) >y Py .
ce
_— CKIHe 06pa30BATEILHBIC € YKa3aHHeM 3TanoB UX HTOTOBBIX
n IporpamMmel ro OPMHPOBAHUS IJIAHHPYEMBIX
padoTHI padoThbI pecypebl $opmup Py
pe3yJbTaToB
Pa3nen 1.IlepBoHayaibHble XUHMHYECKHE MIOHATHS
1.1  Xumua — BaxxHas 5 2 Bu6miorexa IIOK - PacKpbIBaTh CMBICI - YCTHBIH OIpOC
00J1acTh https://m.edso0.ru/7f41 ~OCHOBHBIX XUMUYECKHX
€CTECTBO3HAHHUS H 837c MTOHSATHU;
MPaKTUYECKOU
NEeATETbHOCTH
- CJIeIOBaTh TMPaBHUIIaM - IpaKTUIecKas
YeJIoBeKa .
MOJIb30BaHUS XUMUYECKON pabora
MOCYA0H U J1abopaTOPHBIM
o0opynoBaHreM
1.2 BemecrBau 15 1 Bu6nuoreka IIOK - WUIKOCTPUPOBATH - YCTHBIN OIIpOC
XUMHYECKHE PEaKIuu https://m.edsoo.ru/7f41 B3aHMOCBSI3b OCHOBHBIX - IpaKTUYeCKast
837c XUMUYECKUX TTOHATHI 1 paboTta

IIPUMEHSATD 3TU MTOHATUSA IIPU
OIIMCaHUU BEIIECTB U UX
IIPEBPAILCHMI;
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- IPUMEHSATH OCHOBHBIC
OTIEPAIIMH MBICTUTEITHHON
JIeITEIbHOCTH — aHaAIU3 U
CHHTE3, CPAaBHCHHE,
0000111eH1Ee, CHCTEMATHU3AIIHIO,
KJIACCHU(PUKAIINIO, BBISIBIICHUC
MPUYUHHO--CIICICTBEHHBIX
CBsI3€U — I U3y4YEeHUs
CBOMWCTB BEIIECCTB U
XUMHYECKUX PEAKIUH,
€CTECTBEHHO-HAYYHbBIE METObI
MO3HAaHUA — HAOII0IeHNE,
HU3MEPEHHE, MOJICITMPOBAHUE,
AKCIIEPUMEHT (pEaJIbHBIN 1
MBICJICHHBIN

- pelieHue 3aaa4
- XUMHAYECKUHN
TUKTAHT

- KOHTPOJIbHAS
pabora




Hroro no pazneny

20

Pa3znen 2.BaxHeiilme npeacTABUTEIH HEOPTaHUYECKUX BellleCTB

2.1 Boznyx. Kucnopoa. 6 bubmmnoreka LIOK -OIpeAeIATh BAJICHTHOCTh
IToustue 06 https://m.edsoo.ru/7f41 = aTOMOB 3JIEMEHTOB B
OKCHJIaX 837c OWHAPHBIX COCTHHCHUSX,
2.2 Bonopon.Ilonstue 8 CTeleHb OKUCIICHUS - MpaKTHYeCKas
0 KHUCJIOTax M COJISIX AJIEMEHTOB B OMHAPHBIX pabora
COCITMHEHUSX, - YCTHBIN OIpoC
Bu6nmorexa [IOK MIPUHAJICKHOCTD BEIIECTB K - KOHTPOJIbHAS
https://m.edsoo.ru/7f41 onpenea€HHOMy Kiiaccy pabora
837¢c coeMHeHu o popMyinam,
BUJI XUMHUYECKOU CBSI3U
(KoBajJICHTHAsl U MOHHAS) B
HEOPraHMYECKUX
COCITUHEHUSIX
2.3 Bopna. PactBopsr. 5 Bu6mnuorexa [JOK -XapaKTepPHU30BaTh - IpaKTHYecKast
Ilousitue 06 https://m.edsoo.ru/7f41  (omucsIBaTh) o0IIKE pabota
OCHOBAHUSX 837c XUMHUYECKHE CBOHCTBA - pereHue 3a1a4
BEIIECTB PA3IUIHBIX KJIACCOB, - KOHTPOJIbHAS
MOJITBEPIK/1asi ONMCAHNE pabota

IPUMEPaMHU MOJIEKYIISIPHBIX
YPaBHEHU COOTBETCTBYIOIINX
XUMUYECKUX PeaKIHii;
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2.4

OCHOBHBIE KJIaCCHI
HEOPTaHUYECKUX
COETUHEHUN

Hroro no pazneny

11

30

1 bubnuorexa HOK
https://m.edsoo.ru/7f41
837c

-HCIOIh30BATh XUMUYIECKYIO
CUMBOJIUKY JJIsi COCTaBIICHUS
dhopmMys BEIIeCTB U
YpaBHEHUN XUMHUYECKUX
peaKIuii;

- CJIEZIOBATh MpaBHIIaM
MOJIb30BaHUSI XUMUYECKOU
[IOCYA0H U J1aOOpaTOPHBIM
000pyI0BaHUEM, a TAKKE
npaBuiIaM oOpaIeHus ¢

BEIICCTBaAaMHU B COOTBETCTBHU C

MHCTPYKLHUSMU IO
BBITIOJTHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB IO
MOJIyYEHUIO U COOMPAHUIO
ra3000pa3HbIX BEIIECTB

- UCTIOJIH30BATh XUMHUYECKYIO
CHUMBOJIMKY JIJISl COCTABIICHHS
(dbopMyIl BeIeCTB U
YpaBHEHUU XUMHUYECKUX
peakuun

- IpaKTUYecKas
pabora

- KOHTPOJIbHAS
pabora

Paspnen 3.11epunoanyeckuii 3axkoH u [lepuoguyeckasi cucrema xumuyeckux 3j1eMeHToB /. . MenaesieeBa. CTpoeHne aToMoOB.

Xumuuyeckas ¢cBsizb. OKHCJINTEILHO-BOCCTAHOBHUTEIbHbIE P€aKIuu

3.1

[Tepuoanueckuii

7

bu6nuoreka [IOK

- paCKpbIBAaTh CMBICJI

- YCTHBIN OIIpOC
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3aKOH U
[Tepuonuueckas
chcTeMa
XAMHUYECKHUX
anemenToB /l. .
Menpeneena.
CrpoeHue atoma

https://m.edsoo.ru/7f41
837c

Ilepnonnueckoro 3akona /1. 1.
Menneneena:
JEMOHCTPUPOBATH TOHUMAaHUE
MEepPUOANYECKON 3aBUCHUMOCTH
CBOICTB XUMHUYECKUX
AJIEMEHTOB OT UX IOJIO)KEHUS B
IIepuonnueckoii cucreme,
3aKOHOB COXPAHEHHUS MacChl
BELIECTB, TIOCTOSIHCTBA
cOCTaBa, aTOMHO--
MOJICKYJISIPHOTO YYCHHS,
3aKoHa ABOTajpo;

- BBIYHCIISITH OTHOCUTEIBHYIO
MOJICKYJISIPHYIO i MOJISIPHYIO
MAacchl BELIECTB, MaCCOBYIO
JIOJIF0 XMMHYECKOI'0 2JIEMEHTA
1o ¢popMyIie COeTUHEHNUS,
MacCOBYIO JIOJIIO BEIECTBA B
pacTBoOpe, MPOBOJUTH PACUETHI
10 YPaBHEHHIO XUMUYECKOU
peaxkuuuy,

-OIHUCHIBATH U
XapaKTepU30BaTh TAOJIUIHYIO
dbopmy [lepuoanueckoii
CUCTEMbI XMMHUYECKUX
AIIEMEHTOB

- XUMHUYECKUN
IOUKTAHT
- TECTUPOBAHUE



https://m.edsoo.ru/7f41837c
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32 XUMUUECKAS CBI3h 8 bu6nmmoreka [IOK -UCIIOJIb30BaTh XUMHUYECKYIO - peleHue
OKHCITHTENBHO- https://m.eds00.ru/7f41 = cUMBOJIMKY JJIsi COCTABICHUS YYEOHBIX U
BOCCTAHOBUTEJIBHEI 837c bopmyn BfmeCTB u EEEI;ZI:I;)MHH

aBHEHHMI XUMHUYECKUX
¢ peaKHHH yp o, BbIX 3a1a4
peaKInii;
- OIIPE/ICIIATh BAJICHTHOCTD - YCTHBIN
aTOMOB JJIEMEHTOB B ornpoc
OMHAPHBIX COCTUHEHUAX - CaMOOIIEHKA C
HCII0Jb30BaHUE
M
«O1eHo4HOro
JINCTA»
bu6mmoteka [IOK
Hroro no pazgeny 15 https://m.edsoo.ru/7f41
837¢c
bubmmoreka [IOK
PesepBHOe Bpems 3 https://m.edsoo.ru/7f41
837c
OBIIEE KOJIMYECTBO
YACOB I10 68

[NPOTPAMME
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