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IHHOACHUTEJBHAA 3AIINCKA

[TporpammMa 1o XMMHUHU Ha YpOBHE OCHOBHOTO 00IIeT0 00pa30oBaHuUs COCTaBIIEHA HA OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOCHUS OCHOBHOW 00pa3oBaTeIbHOM IPOrpaMMbl OCHOBHOI'O
obmero oOpaszoBanus, npenctaBieHHbIX B PI'OC OO0, a Taxke Ha OCHOBE (enepaabHON
paboueil mporpaMMbl BOCIUTAHUSA U € Y4ETOM KOHILENLUU IpenojaBaHus y4eOHOro mpeamera
«Xumus» B 00pa3oBaTeNnbHbIX oprann3anusix Poccuiickoit dexepanun.

[TporpamMa mo XuMmMuM Ja€T NpeACTaBICHUE O MLesaX, oOmedl crpareruu oOydeHus,
BOCIIUTAaHUS M Pa3BUTHA OOYYAIOIIUXCS CPEACTBAMH y4eOHOrOo NpPEAMETa, YCTaHABIHUBACT
o0s13aTesIbHOE MPEAMETHOE COJIepKaHKe, MpelycMaTpUBaeT paclpesielieHne ero no kjaccaM U
CTPYKTYpUPOBAHHUE T10 pa3fiesiaM U TeEMaM IporpamMmbl 110 XUMHH, OIIPEIEISIET KOJINYECTBEHHbIE
M KauyeCTBEHHBIE XapaKTEPUCTUKH COIEP)KAHUSA, PEKOMEHIYEMYIO IIOCIEIOBATEIBHOCTh
U3YUCHHS] XUMHUH C YIETOM MEXKIIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBSI3€H, JOTHKH y4eOHOTO
npoliecca, BO3pacTHbIX 0COOEHHOCTEW 00ydaromuxcs, onpeaessieT BO3SMOXKHOCTH peaMeTa s
peanu3anyy TpeOOBaHUM K pe3ysibTaTaM OCBOCHHS OCHOBHOM 0Opa3oBaTelbHOM MPOrpamMMbl Ha
YPOBHE OCHOBHOI'O 0011er0 00pa3oBaHus, a TakKe TpeOOBaHUN K pe3yabTaTaM 00y4eHUs X UMHUH
Ha YpOBHE L€Jeil u3ydyeHHs NpeaMeTa U OCHOBHBIX BHJOB yue€OHO-IIO3HABATEIbHOMN
JeSITeIbHOCTH 00y4aroIIerocs o OCBOCHUIO y4EOHOT0 COEPKaHMSL.

3HaHME XUMUH CIIY’)KUT OCHOBOM i1 (POpMHPOBAHUS MUPOBO33pEHUS 00y4aroLerocs, ero
IpEeCTaBICHUN O MaTepUaIbHOM €IMHCTBE MUPA, BXKHYIO POJIb UTPAIOT (POPMUPYEMbIE XUMHEH
IIPEJICTaBICHUS O B3aUMOINPEBPAIIECHUAX SHEPTUU U 00 HBOJIIOLMHU BELECTB B IPUPOJIE, O MYTAX
peuieHuss I00aJbHBIX MPOOJIEM yCTOMYMBOIO pa3BUTHS 4YEIOBEYECTBA — CBIPHEBOIA,
HHEPTEeTUYECKOM, MUIEBON U SKOIOTUYECKON 0€30IacHOCTH, MPOOIIEM 3JpaBOOXPAHECHHUS.

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  CaMOCTOSITEIbHONH  yueOHOM  JEeATEIbHOCTH,  SKCIEPUMEHTAJIBHBIX U
UCCIICIOBATEIIbCKUX YMEHHH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KM3HH, TaK H B
npodeccuoHaIbHOMN e TeTbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJI/1a HAa €JMHCTBO MPHUPOJIBI U YEJIOBEKA, SBJSETCS OTBETCTBEHHBIM 3TarioM B ()OPMHUPOBAHUU
€CTECTBEHHO--HAYYHON TPAaMOTHOCTH 00YyYaIOIIUXCS;

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

JlanHble HampaBiieHHUs B OOyYE€HHH XUMHUHU 00OecredyMBaroOTCsl CHEIU(PUKON colep:KaHus
y4eOHOTro TpeaMeTa, KOTOPBIM SBIISETCS NeJarornyeckd aJanTHPOBAHHBIM OTPaKeHHEM
0a30BOM HAyKU XMMUU Ha ONPEICIEHHOM dTarie €€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 00LIero oOpa3oBaHMs OPUEHTHPOBAH HAa OCBOCHHE
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 CKIAAbIBAETCSI U3 CUCTEMBI NOHATHH O XMMHUYECKOM
AIIEMEHTE M BEIIECTBE M CHUCTEMBI MOHATUN O XuMuueckod peakiuu. OOe 3TH CHCTEMBI
CTPYKTYpPHO OpPraHM30BaHbl 10 NPUHLUIY IOCIEAOBATEIBHOIO Pa3BUTUS 3HAHUN Ha OCHOBE
TEOPETUYECKHUX MPEJICTABICHUI 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 AIEKTPOTUTUUECKON AUCCOLMAIIMH BEIIECTB B paCTBOPAX.
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TeopeTnueckne 3HaHUS PAcCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IOJIYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPAa3BUBAIOTCS IIOCIENOBATEIIBHO OT OJHOIO YPOBHA K JIpyromy,
BBINOJIHASL (DYHKIUU OOBACHEHHS] W TMPOTHO3MPOBAHUS CBOWCTB, CTPOCHHUS M BO3MOXKHOCTEH
IIPAKTUYECKOr0 IPUMEHEHUS U MIOJy4YEHHS U3y4aeMbIX BEILECTB.

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 I03HaHus B Hayke. M3yuenne xumun
IPOMCXOOUT C MPHUBJICYEHUEM 3HAHMM M3 paHee M3YYEHHBIX YYEOHBIX MPEIMETOB:
«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 NEATEIBHOCTH YEJIOBEKA U KAaK OJHOTO
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
(GOpMHpPOBaHMM U pPa3BUTUM [103HABATEIbHBIX YMEHMH M MX HIPUMEHEHHH B Y4eOHO-
MI03HABATEJIbHON U y4eOHO-UCCIIE0BATEIbCKOM 1€ATEIbHOCTH, OCBOEHUHU IIPAaBUJ O€30MacHOI0
oOpalleHus C Bel[eCTBAMU B IIOBCEIHEBHON KU3HU.

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

— (bopMupoBaHUE WHTEILICKTYATbHO PAa3BUTON JIMYHOCTH, TOTOBOW K CaMOOOpPa30BaHHUIO,
COTPYAHUYECTBY, CaMOCTOSATEIbHOMY IPHUHATHUIO DELIEHUH, CIIOCOOHOM ajanTupoBaThes K
OBICTPO MEHSIOLIUMCS YCIOBUSAM XKHU3HU;

— HaIpaBJICHHOCTh OOyYEHHUs Ha CUCTEMAaTHYeCKoe MpHOoOIIeHHe oOyJaroluxcs K
CaMOCTOSITEJIbHOM ~ IMO3HABaTEJIbHOM  JIEATENbHOCTH,  HAy4HbIM  METOJaM  IO3HaHUS,
(GopMHPYIOLIMM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEH K XUMUH;

— ofecrnieueHue YCJIOBHMM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OOYYaIOLIMMUCS OIbITa
pa3sHOOOpa3HOM JEeATEIbHOCTH, MO3HAHHUS M CAaMOIIO3HAHHUS, KIIIOYEBBIX HAaBBIKOB (KIFOYEBBIX
KOMIIETEHIIMI ), UMEIOIIMX YHUBEPCAIbHOE 3HAUE€HUE JJIS1 PA3IMYHBIX BUAOB JAESTEIbHOCTH;

— (hopmupoBanue o61mel GyHKIIMOHAIBHOW M €CTECTBEHHO-HAYYHOW ITPAMOTHOCTH, B TOM
yHuclle YMEHUI OOBSCHATh U OLICHUBATh SIBICHUS OKPY’KAIOLIEro MHUpPA, MCIONb3ys 3HAHUS U
OMBIT, TOJYYEHHBbIE MPH H3YYEHUH XUMMH, NPUMEHATh MX MpH pelleHuH npolieM B
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 JI MU3YyYEHHUS] XMMHHU Ha YPOBHE OCHOBHOI'O OOILEro
oOpa3oBanmus, coctaBisieT 136 yacoB: B § kacce — 68 yacoB (2 yaca B Hezeno), B 9 kiacce — 68
yacoB (2 yaca B HEJIEINIO).
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COJAEPKAHUE OBYYEHUA

8 KUIACC

ITepBoHayajbHBIC XHMHYECKHE NOHATHS

IIpeamer xumuu. Poib XMMUM B JKM3HU 4YelOBEeKa. XMMHsS B CUCTEeMe 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 YUEHUE.

Xumnueckass ¢opmyna. BalleHTHOCTb aTOMOB  XMMMYECKMX 3JIEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aTOMHas Macca. OTHOCHUTEIbHAsT MOJIEKYJIIpHAast
Macca. MaccoBast 10J11 XMMHUYECKOIO JJIEMEHTa B COCJUHCHUH.

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. XUMU4eckue ypaBHeHus. Kiaccupukanuss XUMHUUECKUX peaklui
(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,
B3aMMOJICICTBHE CEPHON KMCIIOTHI C XJIOpHIOM Oapusi, pasioxenue ruapokcuaa meau (1) npu
HarpeBaHWHM, B3auMojeiicTBue jxene3a ¢ pactBopom comu meau (1), m3yuenue crocoOoB
paszeneHus cMeceil: C IOMOIBI0 MarHuTa, (UIbTPOBAaHUE, BbIIAPUBAHME, IUCTUIUISLIMS,
xpomarorpadus, NpOBEIEHHE OUYUCTKH IOBAapeHHOM CoiM, HaONIOJEHHWEe U ONUCaHHE
pe3yabTaTOB NPOBEICHUs OIBITA, WUIIOCTPUPYIOLIETO 3aKOH COXPAHEHHsS MACChI, CO3/IaHHE
MoJiesielt MOJIEKYI (IIapOCTEP KHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BeleCTB

Boznyx — cmech razos. CocraB Bo3nyxa. Kuciopoa — 2jIeMEHT M NPOCTOE BELIECTBO.
Haxoxnaenue kucinopona B npupoje, Gpu3nyeckue U XMMUUYECKHEe CBOWCTBA (peakluy TOPEHUs).
Oxcunpl. Ilpumenenne kucnopona. CrocoObl MOMY4YeHHs KHUCIOpoJa B J1abOpaTopuu u
npoMbIIeHHOCTH. KpyroBopoT kuciopona B mnpupoje. O30H — alioTporHas MOAM(pUKALUs
KHCIIOpOJa.

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

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

MossipHblil 00bEM ra30B. Pacu€Tbl Mo 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. Poiap 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:
coyieoOpa3yrorire (OCHOBHBIE, KUCTOTHBIC, aM(oTepHbIe) 1 Hecoeobpa3yronue. HomeHknatypa
oKkcu0B. PU3NYECKHE U XMMUUECKHE CBOMCTBAa OKCUI0B. [losyueHne okcumos.
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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 BO3HUKHOBEHHS U IMpEKpalleHus ropeHus (moxapa), 03HaKOMIIEHUE C
o0pa3liaMu OKCHJIOB M ONHMCAaHUE MX CBOWCTB, IOJIyueHHE, COOMpaHHUe, paclio3HaBaHHE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3aumojciicTBue Bogopoaa ¢ okcuaom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHJICOMATEPUAIIOB), HAOIIOACHIE 00Opa3IoB BEUIECTB KOJIMYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH pPAacTBOPEHUS BEIIECTB C Pa3IM4HOI pacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPEAEIEHHOM MacCOBOM JOJE€H pacTBOPEHHOIO BEIIECTBA,
B3aMMOJICICTBHE BOABI C MeTalulaMH (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUICOMATEPHAJIOB), UCCIIEAOBAaHHE OOpPa3lOB HEOPTAaHUYECKUX BEIIECTB PA3JIMYHBIX KIIACCOB,
HaOJI0/IEHUE M3MEHEHUS OKpaCKH WHAMKATOPOB B PACTBOpPAxX KHCIOT U LIEJIOYEH, M3ydyeHHUE
B3aumojeiicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peakuuii HeWTpalau3alud, IOJIy4YeHHUE HEpPACTBOPUMBIX OCHOBAHMI, BBITECHEHUE OJIHOTO
MeTaJljia IpyruM U3 pacTBOpa COJIU, PELIEHHE SKCIIEPUMEHTAIIBHBIX 3a/1a4 10 TeMe «BakHelime
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

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

[lepBble TOMBITKA KIACCU(PUKALNUU XUMHUECKUX dieMeHToB. [loHsTHe O rpynmax
CXOJHBIX 3JIEMEHTOB (IIE€JIOYHBIE U IIEIOUYHO3EMENbHBIE METAJUIbI, TaJIOr€Hbl, THEPTHBIE Ia3bl).
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 MEPUO/IA U TPYIIIIBI JIEMEHTA.

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

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

3nauenue [lepuogmueckoro 3akoHa u Ilepuoguyeckoil CHCTEMbI XUMHUYECKHUX AJIEMEHTOB
JUIs pa3BUTHA HayKU U npakTuku. J[. . Mennenees — y4€HbIl U IpaykJaHUH.

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

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

Xumuueckuii IKCnepumenm:

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

Meswcnpeomemnnie ceasu
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Peanuzanusi MeXIpeAMETHBIX CBSI3€M MPU M3YYCHUHM XUMHH B 8 KJIacCe€ OCYILECTBIISIETCS
yepe3 MHCMOIb30BaHME KaK OOLIMX €CTeCTBEHHO--HAyYHBIX TMOHATHM, Tak U TOHSATHIA,
ABJISIOLIMXCSI CHCTEMHBIMHU JUISI OT/AEIBHBIX PEIMETOB €CTECTBEHHO--HAYYHOIO LIUKJIA.

OO0mue ecTecTBEHHO--HAy4YHbIE TOHATUSA: HAY4YHbIH (DAaKT, TUIOTE3a, TEOPHUS, 3aKOH,
aHanmu3,  CHHTE3,  Kilaccu(ukauusi,  MEpUOAUYHOCTh,  HAONIONEHHE,  AKCIEPUMEHT,
MOJIeJIUPOBAaHUE, U3MEPEHHUE, MOJIEIIb, IBJICHHE.

®usnka: Marepusi, aToM, OJJIEKTPOH, IPOTOH, HEHUTPOH, WOH, HYKJIMJ, H30TOIBI,
pPaZO0aKTUBHOCTb, MOJIEKYJA, JJIEKTPUYECKUN 3apsl, BELIeCTBO, Tel0, 00bEM, arperaTHOe
COCTOSIHUE BEIIECTBA, a3, (PU3MYECKHE BEIWYHMHBI, CIUHHUIBI W3MEPEHHUs, KOCMOC, IUIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, ouochepa.

['eorpadus: armocdepa, ruapocdepa, MHHEpaIbl, TOpPHbIE IOPOJIbI, IOJE3HbIC
MCKOIIa€MbI€, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KUIACC

BeurecTBo M XMMHUYECKas peaKkuus

[lepnonnueckuit 3akoH. Ilepmoamueckas cucrema xumuyeckux »saemeHtoB J[. .
MengeneeBa. CrpoeHHE AaTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHMHM CBOMCTB XUMHYECKHX
9JIEMEHTOB TEPBBIX TPEX MEPHUOIOB, Kallvs, KalblUsi U WX COCJUHEHHH B COOTBETCTBUHU C
M0JIO’KEHHEM 3JIeMeHTOB B [leproauyeckoii cucteMe U CTPOEHUEM UX aTOMOB.

CrtpoeHue BellecTBa: BHJIbI XUMHUYECKOW CBSA3M. THUIBI KPUCTATMYECKHX PEIIETOK,
3aBUCHUMOCTh CBOMCTB BELIECTBA OT THUIIA KPUCTAUNIMYECKOW PEIIETKHM M BHUJA XUMHUYECKOH
CBSI3H.

Krnaccudukanus ¥ HOMEHKIATypa HEOPTaHWYCCKUX BEIISCTB. XHMHYECKHE CBOHCTBA
BEIIECTB, OTHOCSIIUXCS K Pa3jMYHBIM KJaccaM HEOPraHUYECKUX COEIWHEHUH, FeHeTHuYecKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccudukanus XMMHUYECKHX peakuil M0 pa3IUYHbIM IpU3HaKaM (TI0 YUCIY M COCTaBy
YYaCTBYIOUIMX B pEaKIUH BEUIECTB, IO TemIoBoMy 3(dekry, Mo H3MEHEHHIO CTeneHen
OKHUCJICHUS XMMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYaCTHIO KaTanu3aTtopa). DK30- U
HHAOTEPMUYECKUE PEAKIINH, TEPMOXUMUYECKUE YPAaBHEHHUSI.

[TonsiTrie 0 ckopocTH XuMu4eckoi peakuuu. [loHaTHe 006 0OpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakiusax. [IoHsTHE O TOMOTeHHBIX M TETEPOTreHHBIX peakiusax. [lonsTue o
karanuse. IloHsTHE O XuMHUYecKOM paBHOBecHMH. DakKTOphL, BIMSIOUNIME HAa CKOPOCTh
XUMHUYECKON peaKIMU U MOJI0KEHNE XUMUYECKOTO0 PaBHOBECHS.

OKHCTUTENbHO-BOCCTAHOBUTENBHBIE PEAKIIMM, DSJICKTPOHHBIM OalaHC OKUCIUTEIhHO-
BOCCTAHOBUTENBbHON peakiuu. COoCTaBlI€HHE YPABHEHHMH OKHCIUTENIbHO--BOCCTAHOBUTEIbHBIX
peakImii ¢ UCIOJIb30BaHUEM METO/1a HJIEKTPOHHOr 0 OanaHca.

Teopust 3MEKTPOIUTHUECKON TUCCOLMALNU. DIEKTPOJIUTHl U HEIIEKTPOIUThl. KaTnoHsI,
aHUOHBI. MeXaHu3M [HMCCOLMALMM BEIIECTB C Pa3JIMYHBIMU BHUJIAMU XUMUYECKOM CBS3H.
Crenens aucconuanuu. CHIbHBIC U CIa0bIe DJIIEKTPOTUTHI.

Peakuuu monHoro ooMeHa. YciaoBHsI MPOTEKAaHUsI peaklUii HOHHOTO OOMEHa, MOJIHBIE U
COKpallIEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBoMCTBa KUCIOT, OCHOBaHHUI M COJIE B CBETE
MPEJICTaBICHU 00 SIEKTPOIUTUYECKON Aucconuaiui. KadecTBeHHbIE peakIMy Ha HOHBI.
[TonsTHE O THIPONIH3E COTEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUIMYECKUX PEHIETOK HEOPraHWYECKUX BEIIECTB —
METAIJIOB M HeMeTawioB (rpadura u anmasza), CIOXKHBIX BEUIECTB (XJIOpHIa HATpuUsA),
UCCJIEIOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMMUYECKON peakIuu OT BO3ACHCTBHS PA3IUYHBIX
(akTOpOB, MCCIEI0BAaHHE IJIEKTPOIPOBOJHOCTU PACTBOPOB BEIIECTB, IMpOIECcca AUCCOLMALUU
KHUCJIOT, IIeno4Yed W cojeil (BO3MOMKHO HCIIOJIb30BAaHME BHUEO MAaTepUalioB), IMPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX TMPHU3HAKK MPOTEKAHHs PEaKIMii MOHHOTO oOMeHa (oOpa3zoBaHHE
OocaJKa, BblJelIeHHE ra3a, o00pa3oBaHUE BOJbl), OIBITOB, WUIIOCTPUPYIOLUIUX MPUMEPHI
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OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKLUUil (FOpEeHHE, pPEaKLUU DPAas3IoKEHUs, COCAUHEHNUS),
pacrno3HaBaHWE HEOPTraHMYECKHX BEUIECTB C IOMOIIBIO KAavyE€CTBEHHBIX PEAKLUM Ha HOHBL,
pellIeHne YKCIEPUMEHTAIbHBIX 3a/1a4.

Hemera/uibl 1 MX COeJUHEHHA

OOmass xapakTepucTHUKa TrajoreHoB. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEpHbIE
crenieHu okucineHus. CrpoeHue M (U3NYECKHE CBOWCTBA IMPOCTBHIX BELIECTB — T[aJONE€HOB.
XUMHYECKHE CBOMCTBA Ha IpUMeEpe Xjopa (B3aMMOAEMCTBHE C MeTaulaMH, HEMETalaMu,
menoyamu). Xuoposopopoa. ConsiHas — KHMCIOTa, XUMHUYECKHE CBOMCTBA, IOJIydeHHE,
npuMeHeHue. JlelicTBue XJiopa U XJIOPOBOAOPO/ia Ha OPraHM3M uelloBeka. BaykHelme Xi10pu bl
1 X HaXO0XJIECHUE B IPUPOJIE.

OO6mas xapakrepuctuka 351eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue M (u3HyecKHe CBOWCTBA MPOCTBIX BEIIECTB —
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, (PU3NYECKHEe M XUMHUYECKHE CBOMCTBa
(oOme kak IpeIcTaBUTENs Kilacca KUCIOT M creuuduueckue). XUMHUYECKUE pPeakluy,
JeKallie B OCHOBE MHPOMBIIIICHHOTO croco0a IoiydeHusl cepHOoil KucioThl. [IpumeHenue
cepHOi KucinoTsl. CoM CepHOM KUCIOThI, KaUeCTBEHHAasl peakuus Ha cyibdar-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 3jeMeHTOB VA-rpymnmnbel. OcoOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHbIE CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWE B NpuUpoze, (QHU3UYECKUue u
XUMHYeckue cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMUaK, ero Gpu3n4eckue 1 XMMU4ecKue
CBOWCTBA, MOJlydeHue u npuMenenne. Conu aMMOHUS, UX (PU3NIECKHE U XUMUYECKUE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIyYEHUE,
duznveckue W XHMMHYECKHE CBOMCTBa (OOIIME KaK TPENCTAaBUTENs Kiacca KHCIOT |
cneunduyeckue). Mcnonap3oBaHWe HUTPATOB U COJEH aMMOHHUS B KauyecTBE MHUHEPAJIbHBIX
yno0peHuil. XuMHUYECKOe 3arpsi3HEHUE OKPYKAIOIeH Cpe/ibl COSIMHEHUSIMU a30Ta (KUCIOTHBIC
JIOX/IM, 3arpsi3HEHHE BO31yXa, MOuYBBl U BOAOEMOB). Docdop, amaoTponmHble MOIUPHUKAIMU
docdopa, puznueckue u xumudeckue cpoiicrBa. Okcun docdopa (V) u pocdopnas kuciora,
¢u3nueckue M XUMHMYECKHE CBOIcTBa, monydeHue. Vcnosab3zoBaHue ¢ochaToB B KauecTBe
MUHEPATBHBIX YIO0OpPEHUI.

OOmast xapakrepuctuka 31aeMeHTOB |VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUsS aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIIEHUS. YTJepo/l, aJUIOTPOIIHbIE MO (UKAIIMK, PaCIPOCTPAHEHHE B
npupoze, pusnueckue U XUMU4eckue cBoictBa. Ancopouus. KpyroBopot yriepoaa B npupoze.
Oxkcupapl yriaeposaa, ux pU3NYECKUe U XUMHUYECKHE CBOMCTBA, JIEHCTBUE Ha JKUBBIE OPraHU3MBbI,
HOJy4eHHE U MPUMEHEHHE. DKOJIOrHYeCKHe MpoOieMsl, cBs3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIOTE3a T100aIbHOTO MOTEIUIEHHs KIMMaTta, MapHUKOBBIM 3QQeKT. YroibHas KHCIOTa U €€
COJM, UX (PU3MUECKHE M XUMHMYECKHe CBOICTBa, MojydeHue M mnpumeHeHue. KauecTBeHHas
peakuuss Ha  KapOoHaT-uoHbl. Mcnonp3oBaHume  KkapOoOHaToB B OBITY, MEIUIIMHE,
IIPOMBIIIJIEHHOCTH U CEIBCKOM XO35MCTBE.

[TlepBoHavanbHble MOHATHS 00 OpPraHMYECKUX BEUIECTBaX KaK O COEAMHEHMSIX YIiepoja
(MeTaH, 3TaH, OTWUJIEH, AaleTWUJIeH, ATAaHOJ, IJMIEPHH, YKCyCHas kuciora). IIpupoaHsie
VCTOYHUKU YIJIEBOAOPOAOB (Yroib, MPUPOIHBIA Ta3, HEPThb), MPOAYKTHl HX IMepepadoTKu
(OeH3uH), UX pOJIb B OBITY U MPOMBILIUIEHHOCTH. [IOHATHE 0 OGMOJIOTNYECKH BaXKHBIX BEIIECTBAX:
KHUpax, Oenkax, yriaeBoJax — M HUX pOJM B KU3HU 4YeloBeKa. MarepualbHOE E€IHUHCTBO
OpPraHMYECKHUX Y HEOPTaHMYECKUX COECIUHEHHM.

Kpemuuii, ero ¢Qusmueckre u XUMHYECKHE CBOWMCTBA, IOJIYYEHHE M IPUMEHEHHUE.
CoenuHenus kpemHuss B mnpupone. OOmme mnpenctaBieHuss o6 oxcune kpemuus (IV) u
KpeMHUEeBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJIEHHOCTH. BaxkHelinue
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CTPOUTENIbHbIE MaTepHalbl: KepaMuKa, CTEKJIO, ILIEMEHT, OeTOH, jkene300eToH. I[IpoGrembl
0€30MacHOro UCMOIb30BaHMS CTPOUTEIBHBIX MAaTEPHAIOB B TOBCEITHEBHOM JKHU3HH.

Xumuueckuii IKCnepumMenm:

U3ydeHrue oOpaslloB HEOPraHMYECKUX BEIECTB, CBOICTB COJISTHOM KHUCJIOTHI, MPOBEACHUE
KaueCTBCHHBIX PEAKIUN Ha XJIOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIBITHI,
oTpaxaromue (U3MUECKue U XUMHUYECKHE CBONCTBA TajOreHOB UM MX COECIUHEHHH (BO3MOXKHO
UCIIOJIb30BaHUE BUACOMATEPUAIOB), O3HAKOMIICHHUE C 0OpaslaMu XJIOPUAOB (TaJOTeHUIOB),
O3HAaKOMJICHHE C oOpa3uamMu cepbl U €€ COeIMHEHUSMU (BO3MOXHO HCIHOJIb30BaHUE
BUJICOMATEpHANIOB), HAOMIOJAeHWEe Tporecca OOyrauBaHUS — caxapa TOJ  JICHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOW KHUCJIOTHI, U3YUYCHHUE XUMHUYECKUX CBOWCTB pa30aBICHHOW CEpHOM
KHUCIIOTHI, TIPOBEJICHUE KAUeCTBEHHOW peakIMu Ha Cynb(ar-uoH W HaAOIOJIEHUE TpH3HaKa e€
MPOTEKaHus, O3HAKOMIIEHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, docdopa U HX COeIUHEHUN
(BO3MO’KHO HMCIIOJIb30BaHKUE BUAECOMATEPHAIIOB), 00pa3liaMi a30THBIX B (POCHOPHBIX yrnoOpeHuH,
MoJlyueHue, coOupaHue, pacro3HaBaHHME W U3yUYEHHE CBOMCTB aMMHaKa, IPOBEICHHE
KAYeCTBCHHBIX peaknuid Ha HOH aMMOHUs U Qocdar-nOH MU U3YYCHHE NPHU3HAKOB WX
MPOTEKaHUs, B3aMMOJCICTBHE KOHIIEHTPUPOBAHHOM a30THOM KHUCIOTHI ¢ MEIbI0 (BO3MOKHO
WCIIOJIb30BAaHUE BUIACOMATEPUAJIOB), M3YYCHHE MOJENEeH KPUCTALIMYECKUX PEMIETOK anamasa,
rpadura, ¢ymiepeHa, O3HAKOMIIEHHE C TPOIECCOM aAcOpOLMU PACTBOPEHHBIX BEIIECTB
AKTUBHPOBAHHBIM YIJIEM M YCTPOWCTBOM MPOTHBOTrasa, MojydeHue, cCoOupaHue, paclio3HaBaHUe
U U3yYeHUE CBOMCTB YIJIEKHCIIOTO ra3a, MPOBEICHHE KaueCTBEHHBIX PEaKIMi Ha KapOOHAT U
CHUJIMKAT-UOHBl M W3Yy4YCHUE IMPU3HAKOB HX TMPOTEKAHMs, O3HAKOMJICHHE C MPOAYKIHUEH
CUJIMKATHOM MPOMBILUIEHHOCTH, PEUICHUE SKCIEPUMEHTANbHBIX 3a1ad 1o TeMe «BakHeliue
HEMETaJUIbl U UX COCTUHEHUSD.

MeTa/lIbl M MX COCIUHEHUS

OOmas xapakTEepUCTHKAa XWMHUYECKHX DOJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HX
nosnoxenus B [lepuonnueckoii cucreme xumudeckux snemeHToB . 1. MenneneeBa u crpoenus
atomoB. CTpoeHue MeTauioB. MeTtaminueckass CBs3b M METAUIMYECKas KpUCTAJUTHYeCKas
peméTka. DIEKTPOXUMHUYECKUH psJ HanpsbKeHUH MeTawioB. Pu3MUecKMe U XUMUYECKHE
cBoiicTBa MeTayioB. OOmMe crocoObl MONMy4YeHHsT MeTaUIOB. [IOHATHE O KOPPO3WU METaJIOB,
OCHOBHBIE CITIOCOOBI 3aIUTHI UX OT KOppo3uu. CIiaBsl (CTallb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIIIJIEHHOCTH.

[[{enounble MeTaNIbL: TIOJIOKEHUE B Ileproanueckoil cucteMe XUMUYECKUX 31eMeHToB /1.
N. MenneneeBa, CTpoeHHE UX aTOMOB, HaXOXJEHHE B Mpupoje. Ou3nueckrue U XUMHYECKUE
CBOIiCcTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUAPOKCUIBI HATpHsl U Kamius. [Ipumenenue
IIEJIOYHBIX METAJVIOB U UX COCTMHEHUMN.

[IlenoyHo3emMenpHbIE METAUIBl MarHuii W KalbLUW: noyiokeHue B Ilepuoamueckoit
cucreme xumuudeckux snemeHToB [[. M. MeHneneeBa, CTpOCHHME UX aTOMOB, HaxOXICHUE B
npupoje. Pu3nueckne U XMMUYECKHUE CBOMCTBA MAarHus W Kaiblus. BaxuHeilmme coeanHeHUs
KaJbIus (OKCUM, TUAPOKCUA, cosin). JKECTKOCTH BOJIBI U CLIOCOOBI €€ YCTpaHEHUS.

AmomuHuii: nonoxenue B Ilepumonnueckoid cucreme xuMuueckux snemeHTtoB J[. WM.
MenneneeBa, CTpOCHHE aTOMa, HaxXOXJIAeHUE B Tpupoje. Pu3nueckue U XMMHUYECKHE CBOWCTBA
anmroMuHUS. AMQOTEpHbIE CBOWCTBA OKCH/IA U TUIPOKCH]IA ATFOMHHHSIL.

Kenezo: mnonoxenue B Ilepronnueckod cucteMe XUMUYECKHX d3nemeHToB J[. H.
MenneneeBa, CTpO€HHE aTOMa, HaxOXJAeHHE B mpupoae. Ousznyueckrue U XUMHUUYECKUE CBOMCTBA
xene3za. Oxkcupapl, ruapokceuasl u conu kenesa (II) m xenesa (lll), ux cocra, cBoiicTBa u
MOJIy4EeHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3laMh METa/lIOB M CIJIaBOB, UX (U3UUYECKUMHU CBOMCTBAMU,
W3y4eHUEe Pe3ylIbTaTOB KOPPO3UH METAUIOB (BO3MOXKHO HCIIOJBb30BaHUE BHJIEOMATEPHAJIOB),
0COOCHHOCTEH B3aMMOJICHCTBUS OKCHIA KaJbIUs U HATPHUS C BOJIOM (BO3MOYKHO UCTIOJIb30BaHUE
BHJICOMATEPHAIIOB), HCCIICIOBAHWE CBOMCTB JKECTKOM BOJIBI, MpoIlecca TOPEHHUS XKejle3a B
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Kucimopone  (BO3MOXKHO — HCIIOJNB30BAaHWE  BUIACOMATEPHUATIOB), IMPU3HAKOB  MPOTEKAHUS
KaueCTBCHHBIX PEaKIMi Ha MOHBI: MarHMs, Kajbllus, alFOMUHUS, ITMHKa, xene3a (1) u xenmesa
(1), mequ (1), HaOnrOIEHME U ONKMCAHKE MPOLIECCOB OKPALIMBAHUS IJIAMEHH MOHAMH HATPHS,
KaJusl U KaJiblidg (BO3MOXHO HCIIOJIb30BAaHHME BHAEOMATEPUANIOB), UCCIIEOBaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/Ia aTFOMUHUS W THUIPOKCH/IA IIUHKA, PEIICHUE SKCIIEPUMEHTAILHBIX 3a/1a4 T10
TeMe «BakHelre MeTauibl U UX COSTUHEHUS».

XuMHA M OKpPY:Kalomas cpena

BemiectBa 1 MaTepuaibl B MOBCEJHEBHOM JKMU3HH uYeloBeKa. be3omacHoe MCIoyib30BaHKe
BEIICCTB M XUMHUYECKMX peakiuii B ObITy. llepBas moMomp NpU XUMHUYECKUX OXKOTrax |
OTpaBJICHUSIX.

XUMHUYECKOE 3arpsi3HEHHE OKpYXKAroIel cpeasl (MpeaesibHas JomycTuMasi KOHIIEHTPALUs
BemecTs, ganee — [1/1K). Poib XxuMuu B perieHun 3KOJIOTHIECKUX TIPOOIIEM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pas3oB MaTepHalioB (CTEKJIO, CIIJIaBbl METAJIOB, TOJIMMEPHbIE MaTEpUaJbl).

Mesxxcnpeomemmnuie ceasu

Peanuzanus MeXNpeAMETHBIX CBA3€H MPU M3y4YEHUU XUMHUHU B 9 Kilacce OCyIIeCTBISETCS
4yepe3 UCIOJIb30BaHWE KaK OOIIMX ©CTECTBEHHO-HAYYHBIX TIOHATHH, TaK W IOHSATHH,
SBIISIOIINXCSI CHCTEMHBIMHU JUISL OT/AETBHBIX MPEAMETOB €CTECTBEHHO--HAYYHOTO [IUKJIA.

OOme ecTecTBEHHO-HAYYHbIC IIOHATHSA: HAy4HbIM (akT, THUHOTE3a, 3aKOH, TEopus,
aHalM3,  CHUHTE3,  KiIacCH(UKalus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPUMEHT,
MOJICIIMPOBaHKE, U3MEPEHUE, MOJIEIb, SIBJICHUE, MTAPHUKOBBIN 2P(EKT, TEXHOJOTHSI, MATEPHAIIBL.

Ouzuka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H3OTOIBI,
paZIMOaKTHBHOCTb, MOJIEKYNA, JJIEKTPHUYECKUH  3apsil, MPOBOJHUKH, MOJIYIPOBOTHHKH,
TUDIIEKTPUKU, (POTOITIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHOe COCTOSIHHME BEIECTBa, ras,
pacTBOp, pacTBOPUMOCTh, KPHUCTAJUIMUYECKas pEmETKa, CIUIaBbl, (PU3MUECKUE BEIMYUHBI,
€MHUIIBI U3MEPEHUS, KOCMHUECKOE MPOCTPAHCTBO, IIaHETHI, 3BE3/1b1, COHIIE.

buonorus: ¢orocunres, apixanue, Ouocdepa, dKocHUcTeMa, MHHEpAJIbHBIC YIO0OpEHUS,
MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATENIbHbIE BEIIECTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIC IMOPOJIBI, IIOJC3HBIC
HCKOTIaeMble, TOIUTMBO, BOJHBIE PECYPCHI.
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IINTAHUPYEMBIE PE3VJIBTATbBI OCBOEHUA INTPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHHUS NIPOTPaMMbI OCHOBHOTO 0Omiero o0Opa3oBaHus
JIOCTUTAIOTCS B X0OZIe 00Y4EHUsI XMMUU B €JUHCTBE Yy4eOHOM M BOCIIUTATENbHOM €ATEIILHOCTH B
COOTBETCTBUM C  TPAJAWIUOHHBIMH  POCCHMCKMMH  COLMOKYIBTYPHBIMH W  JyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMU, NPUHATHIMU B OOILECTBE IPaBUIAMU M HOPMaMH IOBEJIEHHS U
CIOCOOCTBYIOT MPOLIECCaM CaMOITO3HAHMS, CAMOPA3BUTHUS M COLMATHM3AINN 00yIarOIIUXCS.

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

1) naTPpHOTHYECKOT0 BOCTUTAHUS:

LIEHHOCTHOT'O OTHOILIEHMS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY U HAyYHOMY
HACIIE/INI0, TIOHUMaHMA 3HAYCHUsS XMMHUYECKOH HAyKH B JKU3HHM COBPEMEHHOTO OOIIeCTBa,
CHOCOOHOCTH BIIaJIETh OCTOBEPHON MH(OpManuei o MmepeqoBbIX JAOCTHKEHHUAX U OTKPBITUSIX
MHUPOBOW M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpOWCTBE
MHpa 1 001IecTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

IPEJCTaBICHNU O COLHUAIBHBIX HOpPMax M IpaBUJaX MEXKIMYHOCTHBIX OTHOLICHUH B
KOJIJICKTHBE, KOMMYHHKAaTHBHOH  KOMIIETEHTHOCTH B OOIIECTBEHHO  IIOJIC3HOM,
y4eOHO-UCCIIEI0BATENIbCKOM, TBOPUECKOW M JPYIMX BHIAX JEATEIbHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOM COBMECTHOW JI€ATEIBHOCTH MPHU BBINOJHEHUH Y4€OHBIX, IO3HABATEIbHbIX 3a/1a4,
BBIIOJIHEHUM XMMUYECKUX SKCIEPUMEHTOB, CO3JaHUU YYEOHBIX IPOEKTOB, CTPEMJICHMS 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 MTOCIIEJCTBHUI IOCTYIIKOB;

3) IEHHOCTH HAYYHOTO MO3HAHUS

MHUPOBO33PEHUYECKUE  NPEJACTABICHHUS O  BELIECTBE M  XMMHMYECKOM  peakluH,
COOTBETCTBYIOIIIIE COBPEMEHHOMY YPOBHIO Pa3BUTUSl HAyKM M COCTABISIOUIME OCHOBY JJIS
NOHMMAaHHUS  CYIIHOCTH HAayyHOW KAapTHHBI MHpa, TNPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOAbI, B3aHMOCBS35X UEIOBEKa C MPUPOJHON Cpelloi, 0 poiu
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MIO3HABATENIbHbIE MOTHUBBI, HalpaBIEHHbIE Ha IOJYyYEHHE HOBBIX 3HAHUM MO XHMMHH,
HeoOXoauMble ISl OOBSCHEHUS HaOJI0IaéMBbIX TIPOLIECCOB U SIBICHUMN, IO3HABATEIIbHOM,
MH(POPMALIMOHHOM M YNTATENbCKON KYJIbTYphl, B TOM YHCIIE HABBIKOB CAMOCTOSATENBbHOM paboOThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOH JIUTEPATYpOH, JOCTYIMHBIMH TEXHHUECKUMH CpEICTBAMHU
UH(POPMALIMOHHBIX TEXHOIOTUH;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JIOO03HATEIHLHOCTh, TOTOBHOCTh M CIOCOOHOCThH K
caM000pa30BaHUIO, TPOSKTHON M HMCCIEeI0BATEIbCKON JIEATEILHOCTH, K OCO3HAHHOMY BBIOODY
HAIPaBJICHHOCTH ¥ YPOBHsI 00yUeHUs B JaJIbHEHIIEM;

4) ¢popMupoBaHHUsI KYJIbTYPHI 310POBbSI:

OCO3HAHHWE IEHHOCTH JKU3HH, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3/I0POBBIO,
YCTAHOBKM Ha 3[0pPOBbIM 00pa3 JKW3HH, OCO3HAHHME IIOCIEACTBUNA W HENpPUATHE BPETHBIX
NpUBBIYEK (YHOTpPEOJIEHUSI alKOrojisi, HapKOTHKOB, KYpEHHs), HEOOXOAMMOCTH COOJIOJEHUS
npaBuil 0€30MacHOCTH HpU OOpalleHHMH ¢ XMMHUYECKHMMM BeElIeCTBaMH B OBITY U peaJbHOMN
KH3HU;

5) Tpy10BOT0 BOCIUTAHUS:

MHTEpPEC K MPAKTUUYECKOMY M3YyUEHHUI0 Mpodeccuil U TpyAa pa3InyHOro poja, yBaXeHHe K
TPyAy M pe3ylbTaTaM TPYAOBOM JEATENbHOCTH, B TOM YHCJIE€ Ha OCHOBE IPUMEHEHUS
NPEIMETHBIX 3HAHWHA 10 XWMHH, OCO3HAaHHBIH BBIOOP WHIMBUAYAILHOW TPAaeKTOPUHU
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MPOJOHKCHHUST 00pa3oBaHUs C YYETOM IJUYHOCTHBIX HMHTEPECOB M CIHOCOOHOCTH K XHMHH,
OOIIIECTBEHHBIX MHTEPECOB W MOTPEOHOCTEH, YCIENnTHON MpOodecCHOHATLHON NEATeIbHOCTH U
pa3BUTHS HEOOXOUMBIX YMEHUH, TOTOBHOCTH aJalITUPOBATHLCS B IPOPECCHOHATBHON CPE/IE;

6) 9K0JIOrH4Y€eCKOr0 BOCIIUTAHUS

OKOJIOTHMUYECKH TIeJIeCO00pa3HOe OTHOIICHHE K MPUPOJIC KaK UCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAaHUS, MOHUMAHUE IIEHHOCTH 3J0pPOBOro U Oe3omacHoro obpasza *KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICHXHYECKOMY 370POBBIO,
OCO3HaHUE LIEHHOCTH COOJIIOICHUS MPaBUil OE30MaCHOTO MOBEACHUS MIPH paboTe C BEIIECTBAMU,
a TaK)Ke B CUTYAIUAX, YIPOKAIOIIKUX 3/I0POBBIO U KU3HU JTIOJIEH;

CIIOCOOHOCTH MPHUMEHSTh 3HAHUS, MMOJIydaeMble NpPU H3YYECHUH XUMHH, JJIS PelleHUs
3a71a4, CBA3aHHBIX C OKPYKAOLIEH PUPOJHOM CPENOH, IS TOBBILICHHS YPOBHS 3KOJIOTMYECKON
KYJIBTYpPbI, OCO3HAHUS INI00ATLHOTO XapaKTepa dKOJOTHYECKHUX MPOOJIeM U MyTed MX pelieHus
MOCPEJICTBOM METOJOB XUMUU, IKOJIOTHYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B
[IO3HABATEJIbHOM, KOMMYHUKATUBHON U COLMATIbHOM MPAKTHKE.

METANPEAMETHBLIE PE3YJIbTATDBI

B cocraBe MerampeaMeTHBIX pe3ylbTaTOB BBIIEISIOT 3HAUMMbIE 7S (OPMUPOBAHUS
MHPOBO33PEHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIINI, TUIOTE3a, (PaKT, CUCTEMA,
MIPOLIECC, IKCIIEPUMEHT U JAPYTOe€.), KOTOPbIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
IpeIMeTaxX | IMO3BOJISIFOT HAa OCHOBE 3HAHUH M3 ATUX MPEAMETOB (hOPMUPOBATH MPEACTABICHUE O
[EJIOCTHOW HAy4YyHOW KapTHMHE MHpa, U yYHUBEpCAIbHbIE y4eOHbIe NEHCTBUS (IIO3HABaTEIbHbIE,
KOMMYHHKATHBHBIC, PETYJSATUBHBIC), KOTOpbIE 00ecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IJIAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOM 1eATeIbHOCTH.

Ilo3naBaTebHBbIE YHUBeEPCcAJIbHbIE YUueOHbIe 1eiCTBUS

Ba3oBble Jiornueckue 1eicTBUA:

YMEHHUSI HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBINIJICHUS TPU OCBOCHHHM 3HAHHM:
pacKpblBaTh CMBICI XHUMHYECKHUX TMOHATHHM (BBIOCNATH MX XapaKTEpHbIE MPHU3HAKU,
yCTaHaBIUBATh B3aUMOCBSI3b C JIPYTMMHU MOHATHSIMH), UCTIOJIB30BaTh MOHITHS JJI OOBSICHEHUS
OTNICNbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAHUS M KPUTEPUU s KIacCUPHUKAIUU
XUMHUYECKUX BEIIECTB M XUMHUYECKUX PEAKIUH, YCTaHABIUBATh IPUYMHHO-CIICJCTBEHHbIE CBSI3U
MEXy 00BEKTaMH U3YU€HUs, CTPOUTH JIOTUUECKHUE PacCyXAeHUS (MHAYKTUBHbBIC, 1€ TyKTUBHBIE,
110 aHAJIOTHH), JIeJaTh BBIBOJIBI M 3aKIIFOUCHHS;

YMEHHE MPUMEHSTHh B Mpollecce MO3HAHMS MOHATHUS (TMPEAMETHbIE U METamnpeIMETHBIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJIETH, HWCIIOJIb3yeMble B XUMHHU, MPeoOpPa3OBBIBATH IIHPOKO
MPUMEHSIEMbIE B XUMHH MOJICIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
XUMUYeckass (opmyla W ypaBHEHHE XHMHYECKOM peakiuu — TpU PEIIeHUH Yy4eOHO-
MO3HABATENIbHBIX 3a/ad, C Y4YETOM O3TUX MOJENbHBIX MPEACTAaBICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKA H3YYaeMbIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHUYECKHX PEaKIIMi, BBISIBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIICACTBEHHBIE CBSI3U U
MIPOTUBOPEYHS B U3YyUaEMBIX MPOIECCAX U SIBJICHUSIX.

ba3zoBbie ucciieqoBaTe/bCKHe 1eHCTBUSA

YMEHHUE HCIOJIb30BaTh MOCTABIEHHBIE BOMPOCHl B KAaYECTBE HMHCTPYMEHTA IO3HAHMS, a
Takke B KayecTBE OCHOBHI i (OPMUPOBAHUSA THUIOTE3bl IO TMPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CY)KJICHHIA;

MPUOOPETEHUE OMbITa TO IJIAHUPOBAHUIO, OPTaHHM3AIMH M TPOBEIACHHUIO yUYECHHUYECKHX
AKCIIEPUMEHTOB, YMEHUE HAOII01aTh 32 XO/I0M MPOIECCa, CAMOCTOSTEIbHO ITPOTHO3UPOBATH €0
pe3ynbTaT, (GOpMyIUpoBaTh OOOOIICHHS M BBIBOJBI MO pe3ylbTaTaM MPOBEAEHHOTO OIBITA,
MCCJIEIOBAHMSI, COCTABIISATh OTUET O POeIaHHOM padoTe.

Pabora ¢ nnopmanmeii:

yMEHUE BBIOMpaTh, aHATU3UPOBATH U HHTEPIIPETUPOBATH HH(DOPMAIHIO PA3THIHBIX BUOB
1 HOpM IIPECTABICHHUS, TTOYYaEMYIO 3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIOMYIspHAS TUTEpaTypa
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XUMHUYECKOTO COJEp)KaHUs, CIpaBOYHbIe MocoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OLIEHUBATh IPOTUBOPEUUBYIO U HEJOCTOBEPHYIO MH(POPMALIHIO;

yYMEHUE IPUMEHSTH Pa3IMuHbIe METOIbI U 3alPOCHI MPH TIOMCKE U 0TOOpe HH(pOpMAINU U
COOTBETCTBYIOLMX JAHHBIX, HEOOXOAMMBIX JJIsl BBIIIOJHEHHS y4EOHBIX U ITO3HABATEIbHbIX 3a7a4
OTpeNeIEHHOr0 THUMA, MPHOOpPETEHHE OIbITa B 00JAaCTH MCIOJIB30BaHUS HH(POPMAITMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJIEHUE KYIbTYPO aKTUBHOI'O MCIIOJIb30BAHUS Pa3IMYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMpPATh ONTUMAIbHYIO (HOpPMY TpencTaBICHUS
UHPOPMALMKM U WUIIOCTPUPOBATH pEIaeMble 3a/laud HECIOXKHBIMM CXEMaMH, JuarpaMMaMu,
npyrumu popmamu rpaduky U ©X KOMOUHALIUSAMU;

YMEHHUE HCHOIb30BaTh U aHAIU3UPOBaTh B Ipoliecce y4yeOHOH M HcclenoBaTeIbCKON
NEeSITeIbHOCTH HH(POPMALIHMIO O BIMSHUH MPOMBIIUIEHHOCTH, CEIBCKOT0 XO35HCTBA U TPAHCTIOPTa
Ha COCTOSIHME OKPY’KaIoLIed MPUPOJHOM Cpeibl.

KoMMyHUKaTHBHbIE YHHBepcaJdbHble Y4eOHbIe JelcTBHA:

yYMEHHUs 3aJaBaTh BOIPOCH (B XoJe jauanora M (W) JAUCKYCCUH) IO CYILECTBY
oOcyxnaemMoll TeMmbl, (HOPMYIHPOBATH CBOM NPEIJIOKEHHS OTHOCHUTEIBHO BBITIOJHEHUS
NPEeJI0KEHHOH 3a/1a4H;

YMEHUS TPEACTABIATH MOJyYCHHBIE Pe3yIbTaThl TO3HABATEIBHON NEATEILHOCTH B YCTHBIX
U TNHUCBMEHHBIX TEKCTaX; JeJlaTh IPE3EHTALHUI0 PEe3yJbTaTOB BBIIOJHEHUS XHUMHUYECKOTO
JKCIIEpUMEHTa (J1a00paTOPHOTO OMBITA, JaOOpPAaTOPHON pPaOOTHI MO MCCIIEIOBAHUIO CBOMCTB
BEIIECTB, yUeOHOTO MPOEKTA);

YMEHUSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOHM IMO3HABATEIHHON U
UCCIIEI0BATEIbCKON JIEATENIbHOCTH NPU PEIICHUM BO3HHMKAIOIIMX MPOoOJeM Ha OCHOBE Yy4éTa
OOIMX WHTEPECOB W COTJACOBaHMS NO3MLUN (0O0CYXKIeHUs, OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMBbI», KOOPJIMHAIIUS COBMECTHBIX JIEHCTBHM, ONpeaeeHue KPUTEPUEB 10 OL[EHKEe KayecTBa
BBITIOJIHEHHOU PabOThI U IpyTue).

PeryisiTuBHBIEe yHHBepcalbHbIe y4eOHbIe NeiicTBUA:

YMEHHUE CaMOCTOSITENIFHO OMPEACTATh LEIH JEATeIbHOCTH, IJIAHUPOBATh, OCYIIECTBIISATD,
KOHTPOJMPOBAaTh M NPU HEOOXOAUMOCTH KOPPEKTUPOBATh CBOIO JIEATEILHOCTh, BbIOMpPATh
HanOonee dS(QeKTuBHBIE CIMOCOOBI peUmIeHHs YYeOHBIX M IO3HABATEIbHBIX  3aad,
CaMOCTOSITENIbHO COCTABJIATh MM KOPPEKTHPOBAaTh NPEJIOKEHHBIN alropuT™M ACUCTBUM Npu
BBIITOJIHEHUH 33/J1aHUH C y4ETOM TMOJydeHHs] HOBBIX 3HAHMH 00 HM3y4aeMbBIX OOBEKTax —
BEIIIECTBAX U PEaKLUsAX, OLIEHUBATh COOTBETCTBUE MOJIYYEHHOIO pe3ysbTaTa 3asBICHHOM LienH,
YMEHHUE HCIOJIb30BaTh U aHAJM3UPOBATh KOHTEKCTHI, IPeJIaraeéMble B YCJIOBUHU 3aaHUH.

NPEIMETHBIE PE3YJIbTATBI

B cocraBe mnpenMeTHBIX pe3yJbTaTOB IO OCBOCHHMIO OO0S3aTE€IBHOTO COACpKAHMS,
YCTQHOBJICHHOTO JaHHOM (¢exnepanbHOW pabouell MporpamMMmoi, BBIJIENSAIOT: OCBOEHHBIE
oOydaromuMucs Hay4yHble 3HAHHUS, YMEHMs U CHOCOObI JeHCTBUM, crenupuyeckue s
OpeIMETHOM 00sacTh «XUMUS», BUIBl JEATEILHOCTH MO TOJIYYE€HHIO HOBOTO 3HAHHUS, €ro
UHTEPIPETALNH, TPEOOPA30BAHUIO U TIPUMEHEHHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYaIUSIX.

K xonuy oOyuenus B 8 kJiacce mpeaMeTHbIE pe3ysbTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHU:

® DACKpBIBATh CMBICI OCHOBHBIX XMMHYECKHUX MOHATHI: aTOM, MOJEKysIa, XUMUUECKUH

JJIIEMEHT, NPOCTOE BEIIECTBO, CIOXXKHOE BELIECTBO, CMeCh (OJHOpOAHAs U
HEOJHOPO/HAs), BaJCHTHOCTh, OTHOCHUTEIbHAas aTOMHAas W MOJEKYJSpHAs Macca,
KOJIMYECTBO BEIECTBA, MOJIb, MOJSIpHAs Macca, MaccoBas 0Nl XHUMHUYECKOTro
JJIEMEHTa B COEIWHEHHH, MOJISIPHBIM OO0BEM, OKCHI, KHCIIOTa, OCHOBAaHHWE, COJIb,
3IIEKTPOOTPHUILIATEIEHOCTh, CTENICHb OKUCIICHUS, XUMUYeCKasl peakiys, Kiaccuukanus
pEaKIMiA: peaKkIy COSANHEHHSI, PEAKIIH PA3TIOKECHHUS, PEAKITH 3aMEICHHS, PEaKIHH
oOMeHa, 9K30- ¥ SHJIOTEPMUYECKHE PeaKIMH, TeIIOBOK 3((EeKT peakluu, sApo aToma,
JJIEKTPOHHBIA CIION aTtoma, aromMHas opOuTanb, pajuyc aromMa, XMMHUYEcKasl CBS3b,
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MOJISIPHAsE M HEMOJsipHash KOBAJIGHTHAs CBsI3b, MOHHAs CBs3b, WOH, KAaTUOH, 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
OTNpeNeIEHHOMY KJIacCy COEIMHEHMHA 1O QopMmyliaM, BHJ XUMHUYECKOW CBS3U
(xoBaJIeHTHas! M MOHHAs) B HEOPTaHUYECKUX COCTMHEHUSIX;

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

® ONUCBHIBATb U XapakTepu3oBaTh TaOMMuHyl0 ¢opmy [lepuonuyeckoil cucTeMbl
XUMHYECKHX JJIEMEHTOB: pa3lnyaTh IMOHATUS «IJIaBHas moArpymnmna (A-rpymma)» u
«mmobounass moarpynna (b-rpymma)», Mamble W OonbIIMEe TMEPHOABI, COOTHOCHTH
o0o3HavYeHusI, KOTOpble UMeroTcs B Tabnune «llepuoanueckas cucreMa XMMHUECKUX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMHYECKHX DJJIEMEHTOB (COoCTaB M 3apsj sApa, o0llee 4YHUCIO JJIEKTPOHOB U
pacrnpenesieHne uX Mo 3JIEKTPOHHBIM CIIOSIM);

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

® XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XWMHUYECKHE CBOMCTBA BEIECTB Pa3TUYHBIX
KJIaCCOB, NOATBEpP)KJas  ONUCAaHUWE [pUMEpaMU  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 MOJIIPHYIO MAaccChl BELIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOT'0 JIeMEeHTa 10 (hopMyJie COeTMHEHNUs, MAaCCOBYIO JIOJIIO BEILECTBA B
pacTBope, MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKOH peaKlny;

® [IPUMEHATH OCHOBHBIE ONEPALIMHM MBICIUTENBHON ACSITEIBHOCTH — aHAJIW3 U CUHTES,
CpaBHEHHE, 0000IIeHHE, CUCTEeMATH3aIHI0, KIAacCU(UKALMIO, BBIBICHUE MPUYUHHO-
-CJICICTBEHHBIX CBSI3€H — JIJI1 M3Y4YEHUS CBOMCTB BEIIECTB U XMMHUYECKUX PEaKIIHH,
€CTeCTBEHHO-HAy4YHble =~ METOAbl  TO3HAaHUS  —  HAONIOJEHHE,  HM3MEpeHHe,
MOJIEJTMPOBAHUE, SKCTIEPUMEHT (PEATIbHBIN U MBICICHHBIN);

e CleloBaTh IMpaBUJaM TOJb30BaHUS XMMHUYECKOH TmoOCyIod M J1abOpaTOpHBIM
0o0OpyJ0BaHUEM, a TaKXke MpaBUIaM OOpallleHUs C BELECTBAMHU B COOTBETCTBUH C
MHCTPYKLHUSMHU O BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB IO MOJIYYEHHUIO
U coOMpaHUIO ra3o000pa3HBIX BeHIECTB (BOAOpPOJA M KHUCIOPOJA), MPUTOTOBJICHUIO
pacTBOPOB € ONPEAECIEHHON MAacCOBOM JT0JIEN pacTBOPEHHOTO BEILIECTBA, TIIAHUPOBATH
Y IIPOBOAMTH XUMHUYECKHE 3KCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB ILETIOUEN U
KHCJIOT C TIOMOIIBI0 HHIMKATOPOB (JIakmyc, heHoadTaaenH, METHIOPAHK U IPyTHUE).

K konuy oOyueHus B 9 kJiacce mpeIMeTHBIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI

oTpaxkaTb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

® pacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKMX IOHATHUN: XUMUYECKUI DJIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHHOH, IIPOCTOE BELIECTBO, CI0KHOE BELIECTBO, BAJIEGHTHOCTb,
3EKTPOOTPULIATENLHOCTb, CTENEHb OKUCICHMS, XUMHUYEcKas peakius, XUMHUYecKas
CBSI3b, TEIUIOBON 3((EKT peakinu, MOJb, MOJSIPHBIA 00BEM, pacTBOp, IEKTPOJIUTHI,
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HEBJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMS, PEaKIUH HOHHOrO OOMEHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHUMble W HEOOpaTUMBbIE pEeaKlHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCIUTENb,  BOCCTAHOBUTEID,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, aMpOTEepHOCTh, XUMHUYECKas CBA3b
(KoBaJIeHTHasi, HOHHAs, METAJJIMYECKas), KPUCTAJUIMUECKas pEIIETKA, KOPPO3Us
METAJIJIOB, CIUIaBbl, CKOPOCTh XHMHUYECKOH peakIuu, MpeaeibHO TOIMyCTHUMas
koHueHrpauus [1/IK Bemecrsa;

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

UCIIOJIb30BAaTh XHMHUYECKYI0 CHMBOJHUKY [UJIS COCTaBJCHHS (OpMYyN BEIHIECTB U
YpaBHEHUN XUMUUYECKUX PEaKIIN;

ONpEAENATh BaJEHTHOCTh M CTENEHb OKUCIEHUS XUMHUYECKMX JJIEMEHTOB B
COECIMHEHUSAX PA3JIMYHOIO COCTaBa, IMPUHAIJIEKHOCTh BEIIECTB K OINPEACIEHHOMY
KJIacCy COelMHEHUN mo Qopmysam, BUA XUMUYECKOW CBSI3U (KOBaJIGHTHAs, MOHHAs,
METAJIJIMYECKAs)) B HEOPraHMYECKUX COEIMHEHUSX, 3aps] HOHA [0 XUMHYECKOH
dbopmyre, xapakTep Cpelbl B BOJHBIX PACTBOpPAX HEOPraHWYECKUX COCTUHEHHH, TUI
KPUCTAJIIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMmbich [lepuoanueckoro 3akona JI. . MenneneeBa u 1€MOHCTPUPOBATH
ero MOHMMAaHME: OMMUCHIBATH M XapaKTepu3oBaTh TabnuuHyo dopmy llepuoanueckoit
CUCTEMbl XMMMUYECKHUX OJJIEMEHTOB: pa3jinyaTh IMOHATUS «rJ1aBHas noArpynmna (A-
rpynna)» u «mobounas mnoarpymmna (b-rpymma)», maneie U GonblINe MEpPUOJIBI,
COOTHOCUTh O0O3HAuU€HMUs, KOTOpblE MMEIOTCS B MEPUOAMYECKOM Tabiauue, ¢
YHCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB U
3apsij sizpa, o0Iee YrCio AMEKTPOHOB U PACIPEeNICHHE HX 0 AJIEKTPOHHBIM CIIOSIM),
OOBSACHATH OOIIME 3aKOHOMEPHOCTH B HW3MEHEHHHM CBOWMCTB JIIEMEHTOB M UX
COEIMHEHUI B IpeJieax MaJbIX MEPUOJIOB U IJIABHBIX HNOJArPYNI C YYETOM CTPOEHUS
UX aTOMOB;

KJIacCU(UIUPOBATh XUMUYECKHE JIEMEHTHI, HEOPTaHWYECKHE BEIIECTBA, XUMHUUECKUE
peakuuu (10 YUCIy U COCTaBy Y4YacTBYIOIIMX B PEAKIUH BELIECTB, IO TEIIOBOMY
3peKTy, 10 U3MEHEHUIO CTENIEHEeH OKUCIECHHSI XUMUYECKUX 3JIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOIIME M CHENMPUUYECKHEe XUMHUYECKHE CBONCTBA
IIPOCTBIX U CIIOKHBIX BEIECTB, MOATBEPK/1asl ONMKUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YpaBHEHHH COOTBETCTBYIOIUX XUMUYECKUX PEaKIHii;

COCTaBJISITh YPABHEHHUS ICKTPOJIUTHUECKON TUCCOUMAIMU KUCIIOT, IEI0YEH U COJIEH,
MIOJIHbIE U COKpPALIEHHBIE YPAaBHEHUS pEeaKlMi HOHHOrO OOMEHa, ypaBHEHUS peaKlUid,
NOATBEPXKJAIOIINX CYIIECTBOBAHME TE€HETUYECKOW CBSA3M MEXIY BELECTBAMHU
Pa3IUYHBIX KJIACCOB;

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

IIPOrHO3MPOBAaTh CBOWCTBA BELIECTB B 3aBHCHMOCTH OT HUX CTPOEHHS, BO3MOXHOCTH
MPOTEKaHUsI XUMUUYECKUX MPEBPAIIEHUH B Pa3IMYHBIX YCIOBUSAX;

BBIUNCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISPHYIO MaccChl BEILIECTB, MAaCCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTa 1Mo (opMylie COeMHEHHSI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBOpe, MPOBOAUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOM peakLnu;

coOnrofaTh TMpaBuia MOJb30BAaHUS XHMHUYECKOM TMOCynol M J1abopaTopHBIM
o0opy/noBaHuEM, a TakKe IMpaBuia oOpallleHHs C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSMH 10 BBIIOJIHEHHUIO JJA0OPATOPHBIX XUMHUYECKHX OIBITOB I10 MOJYYSHHIO
¥ cOOMPaHUIO Ta3000pa3HBIX BEIIECTB (AaMMHUAaKa M YIJIEKHCIIOTO rasa);

IIPOBOAMTH PEAKLMH, MOATBEPKAAIOIINE KAaUECTBEHHBII COCTAaB PA3JIMYHBIX BELIECTB:
pacrio3HaBaTh OIBITHBIM NyTEM XJIOpUI-, OpoMuia-, HMOAMI-, KapOoHar-, ¢ocdar-,
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CWJIHKAT-, Ccynb(}ar-, THIPOKCHI-UOHBI, KATUOHBI AMMOHHS ¥ HOHBI HM3YyUYEHHBIX
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 XUMHYECKHX PEAKLHM, €CTECTBEHHO-
Hay4YHbIE METOAbl IIO3HAHHWS — HAONIJICHUE, HW3MEPEHHE, MOJICITMPOBAHHE,
HKCIEPUMEHT (peaibHbINl U MBICICHHBIN).
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TEMATHYECKOE IINTAHUPOBAHHUE
8 KUIACC

HaumeHoBaHue pa3jiesioB U TeM

KoaudecTBO 9acoB

DJIeKTpOHHbIe (LM (POBHIe)

Ne n/m KoHTpoJjbHbie
NPOrpaMMblI Bcero paﬁoTI:ﬂ o0pa3oBaTejibHbIE PeCypChl
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHMS U MPAKTUYECKOU 5 bubmorexa LOK
' https://m.edso0.ru/7f41837¢
JIeITCIIbHOCTH YCIOBEKA
bubmuorexa [JOK
1.2 BemecTBa u XumMuyeckue peakiuu 15 1 https://m.edsoo.ru/7f41837¢
Hroro mo pazmeny 20
bubnnoreka IIOK
2.1 Boznyx. Kucnopon. ITonsitue 06 okcunax 6 https://m.edsoo.ru/7f41837¢
bu6nuoreka [IOK
2.2 Bonopon.Ilonsitue o kucioTtax u cosusix 8 https://m.edsoo.ru/7f41837¢
bu6nuoreka [IOK
2.3 Boga. PactBopsl. [lonsiTHe 00 OCHOBaHUSIX 5 1 https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIACChl HEOPTAHUYECKUX 11 1 bubnmnoreka [JOK
' COCTMHCHU I https://m.edsoo.ru/7f41837c
Hroro no paszneny 30
IT i IT
31 ciictema xinccicnx sxeverrton 1 U, 7 Bumorexa LIOK
' U https://m.edso0.ru/7f41837c
MenpeneeBa. CTpoeHue aTroma
39 Xumndeckas cBA3b. OKHCINUTENLHO- 8 1 bu6nuoreka [IOK
' BOCCTAHOBUTEIBHBIE PEAKIIUH https://m.edsoo.ru/7f41837c
bu6nuoreka [IOK
Hroro no pasneny 15 https://m.edso0.ru/7f41837c
Pe3epBHOE BpeMms 3 bubnnorexa LIOK
P P https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4



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

HaumeHoBaHue pa3/iesioB U TeM

Bcero uacos

JuaexkTpoHHbIe (UU(poBbHIE)

Ne n/m KonTtpouabHble
NMPoOrpaMmblI Bcero paﬁoTpLI o0pa3oBaTebHbIE PECYPChI
11 [ToBTOpeHue U yriydiieHne 3HaHui 5 1 bubnmoreka [JOK
' OCHOBHBIX pa3/IeoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnunoreka [JOK
' peaKIuiA https://m.edsoo.ru/7f41a636
13 DNEKTPOIUTHYECKAs JUCCOLUALM. 8 1 bubnuorexa [JOK
' XUMUYECKUE PEAKIIMU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
21 OO0m1as XxapakTepruCcTUKa XUMHYCCKUX 4 bu6mmoreka [IOK
' aneMeHToB VIIA-rpynmebl. ["anorenst https://m.edso0.ru/7f41a636
2 | o ; o LOK
' PYHIHBL ©-€p https://m.edso0.ru/7f41a636
COCTUHCHHUS
a | | 7 BuGores 10K
' py ' ’ p https://m.edso0.ru/7f41a636
COCTUHCHHUS
e | ST e ; L momomnox
' N py ) PO https://m.edsoo.ru/7f41a636
KPEMHUH B UX COCAMHCHHUS
Hroro mo pazueny 25
. bu6nmoreka [JOK
31 Obume cBolicTBa MeTaLIoB 4 https://m.edso0.ru/7f41a636
. bu6nmoreka [JOK
3.2 Baxneiimme MeTanibl B UX COSIUHEHHS 16 1 https://m.eds00.ru/7f41a636
Hroro no pazmeny 20
4.1 BemectBa 1 Matepuaisl B )KU3HU YEIIOBEKA 3 bubmmorexa LOK

https://m.edsoo.ru/7f41a636
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Wroro no pazueny 3

PesepBHOE Bpems 3 bubmnorexa [IOK
https://m.edsoo0.ru/7f41a636

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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

8 KIIACC
Ne Tema ypoka Koumuecrso DJIeKTpoHHbIe (LM (ppoBbIe) 00pa3oBaTebHbIE
n/n pecypcbl
JacoB
1 Hpemmer xumuit. POk XUMUH B XKu3HK uenosexa. Tena 1 Bu6moreka [TOK https:/m.edsoo.ru/ff0d210c
U BEILECTBA
2 ITonsaTHe o MeTOdaX MO3HAHUSA B XUMHUH 1 bu6nuoteka LIOK https://m.edsoo.ru/ff0d227e
ITpakTuueckas padora Ne 1 «IIpaBuia paboThl B
3 naboparopun U IpUEMBI 0OpalIeHs ¢ 1a00paTOPHBIM 1 bubnmoreka [{OK https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Huetsie pemectsa n emecn. (nocodk! pasenenus 1 Bu6smoreka LIOK https://m.edsoo.ru/ff0d26ca
cMecei
5 Ipaxucckas padora No 2 «Pva 3AceHme emeceit (1a 1 bubnuoreka I{OK https://m.edsoo.ru/ff0d28c8
MIPUMEPE OYUCTKH MTOBAPEHHOM COJIN )»
6 ATOMBI 1 MOJIEKYJIBI 1 bubanorexa LHOK https://m.edsoo.ru/ff0d2a6¢c
7 XUMHYECKHUE STEMEHTBI. 3HAKH (CHMBOIHI) 1 bu6mumoreka LIOK https://m.edsoo.ru/ff0d2be8
XAMHYECKHUX DJIEMEHTOB
8 [IpocTble U CIOXKHBIE BEIIECTBA 1 bu6nunoteka LIOK https://m.edsoo.ru/ff0d2aéc
9 ATOMHO-MOJIEKYJIIPHOE YUEHHE 1 bubnnoreka L{OK https://m.edsoo.ru/ff0d2d50
3aKO0H IMOCTOSIHCTBA COCTaBa BEIIECTB. XAMUUYECKas
10 ¢dopmyna. BaneHTHOCTh aTOMOB XUMUYECKUX 1 bu6mumoreka L{OK https://m.edsoo.ru/ff0d2eae
SIIEMEHTOB
11 OTHOCHTENbHAA ATOMHAs MACCA. OTHOCHTE b HAS 1 Bu6morexa [JOK https:/m.edsoo.ru/ff0d323c
MOJICKYJISIpHAsI Macca
12 MaccoBast 1011 XUMHYECKOTO DJIEMEHTA B COEQUHEHN U 1 bu6nunoteka LIOK https://m.edsoo.ru/ff0d350c
13 KonunuecTtBo BemectBa. Mosnb. MosnsipHast macca 1 bu6nuoteka LIOK https://m.edsoo.ru/ff0d5230
14 DHU3NUCCKUE M XHMUUECKHE ABJCHUS. XUMHUUCCKs 1 Bu6mmorexa LIOK https:/m.edsoo.ru/ff0d37fa
peaxmus
15 HprsHaics  yeHORH NPOTCKAHI XUMIHCCKIX 1 Bu6motexa LIOK https://m.edsoo.ru/ffod3a16

peakuuii
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3akoH COXpaHCHUA MacCChl BEIICCTB. Xumudaeckue

16 1 bu6nmoteka IIOK https://m.edsoo.ru/ff0d3b88
YpaBHECHHUS

17 BErMHCIICHIL KOIMMECTEA, MACCH BEILIECTEA 110 1 Bu6nuorexa IJOK https://m.edsoo.ru/f0d5708
YPaBHCHHUSM XUMHUYCCKHX PEAKIIHIA

18 Koraccnpuians XuMmeckux peakiuii (Coemuenns, 1 bubnmoreka [{OK https://m.edsoo.ru/ff0d3f34
pasioKeHus], 3aMeIIeHUs, 0OMEHa)

19 M. B. Jlomorocos — YHCHBIIHIHIIONCACT. 1 bubnuoreka IIOK https://m.edsoo.ru/ff0d40c4
O0o0O01IeHNE ¥ cCUCTeMAaTU3aIMsl 3HAHUH

20 Konrpoaruas padora Nel no Teme «Beecrsa u 1 Bu6morexa LIOK https:/m.edso0.ru/ff0d4290
XHMHYECKHE peakium

21 Bosztyx — cmec rasos. Coctas Bosayxa. Kucnopox — 1 but6mmoreka L{OK https://m.edsoo.ru/ff0d448e
3JIEMEHT U TPOCcToe BemecTBo. O30H

22 (DUSHHECKIE H XHMIECKHE CBOHCTBA KICAOPOLA 1 Bu6maorexa LIOK https://m.edsoo.ru/ff0d4614
(peakmuu okucieHus, roperue). [lonarue 06 okcumax

23 CTI0COObI NOJYHEHI KUCIIOPOTA B 1a00paTOpHit 1 bu6mmoreka [{OK https://m.edsoo.ru/ff0d497a
MIPOMBIIIIICHHOCTH. [I[puMeHeHne Kuciopoaa
TernoBo# 3 PexT XUMUIECKON peakIuu, TOHITHE O

24 TEPMOXUMHUYECKOM YPaBHEHUH, IK30- U 1 bubmuoreka LIOK https://m.edsoo.ru/ff0d4790
SHIOTEPMHUCCKUX PEAKIIUAX

25 Tonmiso (nedts, yroxs i metan). 3arpasnenue 1 bubnuoreka ITOK https://m.edsoo.ru/ff0d4c4a
BO3/IyXa, CIIOCOOBI €r0 MPeI0TBPALECHUS

26 Mpaxtucckas padora No 3 mo Teme ‘<H°”¥q crme 1 1 but6mmoreka [IOK https://m.edsoo.ru/ff0d4ae2
coOMpaHue KUCIOpPO/ia, U3yUYEeHUE er0 CBOWCTBY»

27 Bozxopox — snement u npoctoe Beectso. 1 Bu6mnoreka [TOK https:/m.edsoo.ru/ff0d4ddo
Haxoxnenue B mpupoe

28 DH3HUCCKHUE U XUMHIECKHE CBOHCTBA BONOPOJA. 1 Bu6miorexa LIOK https:/m.edsoo.ru/ff0d4ddo
[Ipumenenue Bogopoaa

29 [ToHsiTHE O KUCIIOTaX U COMSX 1 bubmuoreka ITOK https://m.edsoo.ru/ff0d50d2

30 CriocoOsl moTydeHust BOAOPOa B TabopaTopuu 1 bubnnoreka [{OK https://m.edsoo.ru/ff0d4dd0

31 Ipaxtiicckas padora Ne 4 no Teme «lonytenue 1 Bu6miorexa LIOK https:/m.edsoo.ru/ff0d4f42

coOupaHue BOJIOPO/ia, M3YYCHUE €TO CBOWCTBY
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32 Mossipablii 00bEM ra3oB. 3aK0H ABOTaIpoO 1 bubnuoreka [{OK https://m.edsoo.ru/ff0d542e

33 Beraucneni 005¢ma, KOMMHECTBA BemecTsa rasaro 1 bubnnoreka LHOK https://m.edsoo.ru/ff0d55a0
€r0 U3BECTHOMY KOJIMYECTBY BEIIECTBA HIIH 00BEMY

34 Briucnienus 061EMOB ra3os 110 ypaBHCHHIO peaKiyii 1 Bu6muotexa L{OK https:/m.eds00.ru/ff0d5708
Ha OCHOBE 3aKOHA 00OBbEMHBIX OTHOIICHHI ra30B

35 dusnyeckre 1 XUMHYECKHAE CBOMCTBA BOIbI 1 bu6nmoteka IIOK https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBaHui. [ToHsTHE 00 MHAUKATOpaX 1 bu6nmoteka LIOK https://m.edsoo.ru/ff0d59e2
Bopna kak pacrBoputens. HacbieHHbie u

37 HEHACBIIIIEHHBIE PacTBOPHLI. MaccoBast J0JIs BEIIECTBA B 1 bu6nuoteka IIOK https://m.edsoo.ru/ff0d5b40
pacTBope
[Ipaktuueckas padota Ne 5 o teme «lIpuroroienue

38 PacTBOPOB € ONPENEIEHHON MAacCOBOM 10€ei 1 bubnnoreka L{OK https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY

39 Konrpoasuast pagora Ne2 no reme «Kucxopox. 1 bubnmoreka [{OK https://m.edsoo.ru/ff0d6342
Boaopoa. Boxa»

40 Oxcunsl: cocTaB, kKnaccuuKalys, HOMEHKIIATypa 1 bu6nuoteka LIOK https://m.edsoo.ru/ff0d664e

41 Honysierne i XMMHYECKHE CBOHCTBA KHCIIOTHEIX, 1 bubnmoreka I{OK https://m.edsoo.ru/ff0d664e
OCHOBHBIX U aM(OTEPHBIX OKCHJIOB

42 OcHoBaHusI: cOCTaB, Kilaccu(UKalMsi, HOMEHKJIAaTypa 1 bubnnoreka [{OK https://m.edsoo.ru/ff0d67ca

43 [TosydeHne U XUMHUYECKUE CBOWCTBA OCHOBAHUM 1 bubmuoteka LIOK https://m.edsoo.ru/ff0d67ca

44 Kucnotsl: cocTaB, kiaccudukaius, HOMEHKIATypa 1 bubnuoteka L{OK https://m.edsoo.ru/ffOdfee2

45 ITosydueHne U XUMHUYECKUE CBOMCTBA KUCIIOT 1 bu6mmoreka L{OK https://m.edsoo.ru/ffOdfee?

46 Comu (cp eHHHe):vHOMeHKHaTypa’ CTIOCOOEI Moy HeHH, 1 bubmmoreka [{OK https://m.edsoo.ru/00ad9474
XUMHYECKHE CBOMCTBA
[IpakTuueckas padora Ne 6. Pemenue

47 AKCIEPUMEHTAIIbHBIX 3aa4 10 TeMe «OCHOBHbIE 1 bu6nunoteka LIOK https://m.edsoo.ru/00ad9b7c
KJIACCHI HEOPTAHMYECKUX COCTHHCHUIY

48 reHeTquCKfm CBA3H MOILY KIACCAMI HEOPTARHHACCKHX 1 bubnmnoreka [{OK https://m.edsoo.ru/00ad9a50
COeTMHEHU I

49 O0001IeHrEe 1 cucTeMaTH3alus 3HaHUI 1 but6mmoreka IIOK https://m.edsoo.ru/00ad9ch2

50 KonTtpoabHas padora Ne3 mo teme "OCHOBHBIE 1 bu6muoteka LIOK https://m.edsoo.ru/00ad9ela
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KJIACChl HEOPTAaHM4YECKUX COeIUHEeHUil"

HepBI)Ie IIOIIBITKH KJ'IaCCI/I(l)I/IKaHI/II/I XHUMHYCCKHUX

51 1 bu6nmoteka IIOK https://m.edsoo.ru/00ad9ffa
aeMeHTOB. [IoHsATHE O TPYIITax CXOAHBIX AJIEMEHTOB

52 Hepuomueciuii 3akon u llepuoauueckas cuctema 1 bu6nmoteka LIOK https://m.edsoo.ru/00ada52c
XuUMu4YecKux diemeHnToB M. Y. Menaeneena

53 [Tepuoapl, TpynIbl, MOATPYIIITHI 1 bubnuoreka [{OK https://m.edsoo.ru/00ada52c

54 Ctpoenue atomoB. CocTaB aTOMHBIX sijiep. M30Tombr 1 bubmuoreka [{OK https://m.edsoo.ru/00ada342

55 Crpoenue 3HeKTp0HHHX 000II0YEK aTOMOB 51EMEHTOR 1 bubmunoreka 1{OK https://m.edsoo.ru/00ada6bc
Ilepuonuueckoi cucrtemsl /1. U. Menaeneena
XapakTeprucTHKa XUMHYECKOTO 3JIEMEHTA TI0 €T0

56 nosoxenuto B [lepuogunyeckoit cucreme /1. 1. 1 bubnuoreka I{OK https://m.edsoo.ru/00ada824
Menneneesa
3navenue [leproauyeckoro 3aKoHa Jijisl pa3BUTH

57 Hayku U npaktuku. . . MenneneeB — y4€Hslii, 1 bubnuoreka LIOK https://m.edsoo.ru/00ada96e
MeJaror U TpakJ1aHuH

58 VICKTPOOTPHIATEIILHOCTS ATOMOB XHMUUCCKUX 1 bubnmoreka [{OK https://m.edsoo.ru/00adaab8
JJICMEHTOB

59 HNonnas xumMudeckas CBsI3b 1 bu6mmoteka IIOK https://m.edsoo.ru/00adac34

60 KoBaneHTHas nossipHasi XUMHUYeCKasi CBSI3b 1 bubamnoreka LHOK https://m.edsoo.ru/00adaab8

61 KoBaneHTHas HenoyisspHasi XUMUYecKasi CBSI3b 1 bu6mumoteka L{OK https://m.edsoo.ru/00adaab9

62 CreneHb OKUCIEHUS 1 bubnuorexka [{OK https://m.edsoo.ru/00adae28

63 OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIUU 1 bu6nuoteka LIOK https://m.edsoo.ru/00adb076

64 OKUCIUTENN U BOCCTAHOBUTEIIU 1 bubmuoreka [{OK https://m.edsoo.ru/00adb076

65 Konrpoannas pagora Ned no Teme «Crpoenne 1 but6mmoreka [IOK https://m.edsoo.ru/00adb486
aToMa. XuMH4YeCcKasi CBSI3b»

66 Pe3epBuHHH YPOK. OGO0MICHIE 1 CHCTEMATH3AIS 1 bubmuoreka I{OK https://m.edsoo.ru/00adb33c
3HAHUI

67 PegevaHHH ypok. Obobmienme i cncremaTnsanus 1 but6mmoreka IIOK https://m.edsoo.ru/00ad9ch2
3HaHUI

68 Pesepsrtii ypok. Obobmenue u cueremarusanus 1 Bu6miotexa [[OK https:/m.eds00.ru/ff0d61c6

3HaHUHU
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9 KIIACC
Newn Tema ypoka Koan4ecTso duaekTpoHHbIe (LM poBHIE) 00pa3oBaTebHbIE
pecypcsl
4acoB

II i Nl

1 CPHOITHCECKIH 3aKOH. 1 ICPUOIMHCCKAd CHCTeMa 1 bu6nmoteka LIOK https://m.edsoo.ru/00adb59e
xumMuueckux diaemenToB . . Menaeneena
3 e €He 7

2 AROHOMEPHOCTH B HSMEHCHIH cBoNeTD 1 Bu6nuorexa LIOK https://m.edso0.ru/00adb6b6
XUMHUYECKHUX AJIEMEHTOB MEPBBIX TPEX MEPUOIOB
Kn

3 AcCHGUKAIMS U HOMEHIUIATYPA HEOPTaHUHECKHX 1 bubnmnoreka L{OK https://m.edsoo.ru/00adb7e2
BEIIIECTB
B €CKOH CBsI3

4 VDT MHMITECKON CBA3H 1 THIH 1 Bu6morexa LIOK https://m.edsoo.ru/00adbac6
KPUCTAJUIMYECKUX PEHIETOK
KonTpoasnas padora Nel mo teme

5 «IToBTOpeHue M yriybjeHue 3HAHUI OCHOBHBIX 1
pa3aesioB Kypca 8 kiiacca»
Ki .

6 ACCHOUKALWSA XUMHHYCCKHX PCAKIIHii 1O 1 bu6mmoTteka I1OK https://m.edsoo.ru/00adbcb0
Pa3IMYHBIM IPU3HAKAM
[ToHATHE O CKOPOCTH XMMUYECKON pPEAKIUH.

7 IToHsATHE O TOMOTE€HHBIX U I€TEPOTE€HHBIX 1 bu6muoreka L{OK https://m.edsoo.ru/00adbe9a
peaKIusIx
[TonsiTHE 0 XMMHUECKOM paBHOBeCUU. DAKTOPBHI,

8 BJIUSIIOLIME Ha CKOPOCTh XUMUYECKON peakuu 1 1 bubnnoreka [IOK https://m.edsoo.ru/00adc28c
MOJIOKEHNUE XUMUYECKOTO PABHOBECHS

9 OKHMCIHUTENbHO-BOCCTAHOBUTENbHBIE PEAKIINU 1 bu6nuoteka LIOK https://m.edsoo.ru/00adcade
T Vi .

10 COPIUT SICKTPOTIHMTITICCKOM JIMCCONHANIH 1 bubnmoreka [{OK https://m.edsoo.ru/00adcd68
CunpHbl€ U cilabble IEKTPOIUTHI

11 HoHHbIe ypaBHEHUS peakIuil 1 bu6mmoreka [{OK https://m.edsoo.ru/00add448
XUMHUYECKUE CBOMCTBA KUCIOT 1 OCHOBAaHUI B

12 CBETE MPEACTABICHUI 00 dNEKTPOTUTHUECKOMN 1 bubnnoreka [{OK https://m.edsoo.ru/00add5d8
JUCCOIMAlIN
X o o

13 VIMITACCIHE CBOHCTBA COICH B CBETE 1 Bu6muotexa [{OK https:/m.edsoo.ru/00addgh?

MIPEACTABICHHUH 00 AJIEKTPOIUTHICCKOM
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JIUCCOITUAITAN

14 [TonsiTe O TUIPOIU3E CONCH bu6nmoteka LIOK https://m.edsoo.ru/00add9d4

15 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI bu6nmoteka IIOK https://m.edsoo.ru/00addd12

16 Hpaxruieckas padora Ne 1. «Pemrerne Bu6muorexa LIOK https://m.edsoo.ru/00addbfa
IKCIIEPUMEHTAIBHBIX 321249
KonTpoJubHnas padora Ne2 o reme

17 «IJIEKTPOJUTHYECKAS TUCCOIHALIHS. bu6nmoteka IIOK https://m.edsoo.ru/00addecO
XuMHYECKHE PeaKIii B PACTBOPax»

18 O6Hulaﬂ XapakTEpHCTHKA ralloreHoB. XHMHHECKHE bubnuoreka ITOK https://m.edsoo.ru/00addfe2
CBOICTBa Ha IPUMEpPE XJI0pa
X .

19 JI0POBOJOPOA. COIAHAs KHCIOTA, XHMIHHECKHE Bu6uorexa LIOK https://m.eds00.ru/00ade104
CBOIICTBa, MOJIy4Y€HUE, IPUMEHEHUE

20 HpaKTH? ecias pabora Ne 2 o eme U«HonyquHe bubnuoreka I{OK https://m.edsoo.ru/00ade348
COJISTHOM KHUCIIOTBI, H3y4eHUE €€ CBOHCTB

21 BHqHCHveHM 11O YPABHEHIHM XHUMITHECKHX bubmuoreka I{OK https://m.edsoo.ru/00ade488
peaxIui, eCIi OJJUH U3 PEareHTOB J1aH B U30BITKE

22 OOu1as xapakrepucTika 31eMeHToB VIA-rpynmnsl bu6mmoreka L{OK https://m.edsoo.ru/00ade64a
AnnotponHsie Moaudukamnuu cepsl. Haxoxnenue

23 cepbl U €€ coeTMHEHUN B pupoje. XUMUUYECKHe bubnnorexa LHOK https://m.edsoo.ru/00ade64a
CBOMCTBA CEpBI

24 Ceposonopoy, CTPOCHHE, pusmaeckue n bu6mmoteka IIOK https://m.edsoo.ru/00ade802
XUMHUYECKHE CBOKCTBA

25 Oxen bt ceper Cf PH&1 KHCTIOTA, Qu3HHCCKHE 1 bubmuoreka I{OK https://m.edsoo.ru/00adea28
XUMHUYECKHE CBOMCTBA, TPUMCHCHHE
XHUMHYECKUE PEAKINH, JIEKAIUE B OCHOBE

26 MPOMBIILICHHOTO CIIOCO0A MOy YCHMs CCPHO’A . but6mmoreka [{OK https://m.edsoo.ru/00adec8a
KHCIIOTBI. XMMHYECKOE 3arpsi3HEHUE OKPYKaOIeH
CpeIbl COETMHEHUSIMU CEPhI

27 Brrancnenne Maccosoi 1071 BhIXOAIa MPOJIYKTa bubnuoteka [{OK https://m.edsoo.ru/00adec8a
peakIuu

28 Obmias xapaKTepUCTHKA SIIEMEHTOB VA-TPYIIIEL bubmuoreka ITOK https://m.edsoo.ru/00adeea6

A30T, pactipocTpaHeHue B IpUpoe, PU3HUECKUE U
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XMMHYECKHE CBOMCTBA

29

30

AmMHak, ero Gpu3n4ecKue 1 XMMUYECKHe
CBOICTBa, [10JIyYE€HHE U IPUMEHEHUE
[IpakTuyeckast padora Ne 3 mo teme «llomydenue
aMMMaKa, U3y4eHHE ero CBOMCTB»

bu6nmoteka IIOK https://m.edsoo.ru/00adf004

bu6nmoteka IIOK https://m.edsoo.ru/00adf180

31

32

A3oTHas KucaoTa, €€ GU3NIECKUe U XUMUYCCKHE
CBOMCTBA

Hcnonp30BaHne HUTPATOB U COJIEH aMMOHMSI B
KayeCcTBE MUHEPAIbHBIX y10OpeHuit. XumMuieckoe
3arpsi3HEHUE OKPYIKaIOLIEH Cpeibl COETMHEHUSIMU
azora

bubnuoreka IIOK https://m.edsoo.ru/00adf306

bu6mmoteka IIOK https://m.edsoo.ru/00adf518

33

34

35

®dochop. Okcun hocdopa (V) u pochoprast
KUCIIOTA, (PU3NYECKUE U XUMUYECKUE CBOWCTBA,
NOJTy4YeHHE

Hcnonb3oBanue pocdaToB B KauecTBe
MHHEPAITBHBIX YIOOpEeHH. 3arpsisHeHUE
IpUPOIHOI cpeabl pochaTamu

VYrnepon, pacipocTpaHeHUE B IPUPO/IE,
du3nyecKkre 1 XMMUYECKHE CBOMCTBA

bubnuoreka I{OK https://m.edsoo.ru/00adf68a

bubmuoreka ITOK https://m.edsoo.ru/00adfc20

bubnuoreka [{OK https://m.edsoo.ru/00adfd9c

36

Oxcunpl yriaepoja, ux Gpusnueckue U XuMHU4ecKre
CBOICTBa. DKOJIOTHYECKUE POOIEMBI, CBA3aHHbBIE
¢ okcuzioMm yriepona (1V)

bubnuoteka [{OK https://m.edsoo.ru/00adfebe

37

VYroanHasg KUCIOTa U €€ COJIN

bubmuoreka ITOK https://m.edsoo.ru/00ae006c

38

39

[TpaxTrueckas padota Ne 4 o reme "llonydyenue
yraekucnoro rasa. KauectBeHHas peakius Ha
KapOoHaT-HOH"

HepBOHa‘-IaJ'II)HI)Ie IOHATHS 00 OpraHu4Y€CKUuX
BCIICCTBAX KAK O COCAMHCHUAX YIJICPOaa

bubmuoreka [{OK https://m.edsoo.ru/00ae027e

bubnuoteka [{OK https://m.edsoo.ru/00ae054e

40

erMHI/Iﬁ 1 €ro COCAMHCHU A

bubmuorexa [{OK https://m.edsoo.ru/00ae080a

41

[IpakTuueckas padora Ne 5. Pemenue
SKCIEPUMEHTAIBHBIX 3a/]1a4 10 TeMe «BaxkHeniume
HEMETAJIBI U UX COEIUHEHUI

but6mmoreka [IOK https://m.edsoo.ru/00ae0bf2
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KonTpoabsHnasi padora Ne3 mo teme

42 . 1 bu6nmoteka LIOK https://m.edsoo.ru/00ae0el8
«BaskHeiimme HeMeTAJLJIbI H MX COeTUHEHH S
OO0m1as XxapakTepucTUKa XUMHUUECKUX 3JIEMEHTOB
43 — Merajuios. Merajumueckas Caash 1 N 1 bubnuoreka [{OK https://m.edsoo.ru/00ae103e
MeTaJITMYeCKast KpUCTaTNYecKas peréTka.
®Du3nyecKue CBOMCTBA METAIIIIOB
44 Xumirdcckue CBOHCTUB 4 MCTAJLIIOB. . 1 Bbu6nuoteka LIOK https://m.edsoo.ru/00ae1156
DNEKTPOXUMHUYCCKHUH Psil HATPSHKCHUI METAJIJIOB
OO6mmue criocoOb! momy4deHus: MeTayuioB. CIIIaBbL.
45 BI’HHCHUGHH’I 1O YPABHCHILIM XHMITHCCIHX 1 bu6mmoteka 11OK https://m.edsoo.ru/00ae1156
peaKIuid, €ClIi OJTMH U3 PEarcHTOB COJCPIKUT
pUMeECH
46 [loHsiTHE O KOPPO3UU METAJIIOB 1 bubnmnoreka [{OK https://m.edsoo.ru/00ae1278
47 [{emounbIe METAIITBI 1 bubnuoreka [{OK https://m.edsoo.ru/00ael4b2
48 OKcuabl ¥ THAPOKCUIBI HATPUS U KU 1 bubnuoreka [{OK https://m.edsoo.ru/00ael4b2
49 H'IGHOIEHO%MGHBHBR METAJLIBL = KaJIb K | 1 bu6mmoteka I1OK https://m.edsoo.ru/00ae15e8
MarHui
50 Baxnelnme coenMHEHNS KaJIbIIUI 1 bu6nunoteka LIOK https://m.edsoo.ru/00ae15e8
51 O06o00mIeHre U cucTeMaTr3aIusa 3HaHUH 1
52 KécTkocTh BOJBI M CLIOCOOBI €€ yCTpaHEHUS 1 bubmuoreka [{OK https://m.edsoo.ru/00ae1886
"ICa
53 Hpaxruieckas paESOTa Ne 6 o T,eMe Keerkocre 1 bu6mmoteka IIOK https://m.edsoo.ru/00aelae8
BOJIBI M METOJIBI €€ YCTpaHEHUs
54 AHIS)MHHHH' Pu3mieckue 1 XHMHIECKHE 1 bubmuoreka ITOK https://m.edsoo.ru/00aelc64
CBOMCTBA.
55 AMdoTepHbIe CBONCTBA OKCH/IA U TUIPOKCHIA 1 bubmuoreka [{OK https://m.edsoo.ru/00aelc64
56 Kenezo. dusznveckne u XUMHUYICCKHE CBONMCTBA. 1 but6mmoreka [{OK https://m.edsoo.ru/00ae1d86
57 8?'():“]’1’ ruapoxenypt u comn xenesa (1) nxenesa 1 bubmuoreka [{OK https://m.edsoo.ru/00ae35e6
58 O0001eHre U cUCTEMATU3ALMS 3HAHUI 110 TEME 1
«CoequHeHns xee3ay
59 [Ipaktudeckas pabora Ne 7. Pemenue 1 bubnmoreka [{OK https://m.edsoo.ru/00ae3de8
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SKCTICPUMEHTAIBHBIX 3a71a4 110 TeMe «BaxHeimme
METAJUIBI U UX COSIMHEHUS

Brruucnenust no ypaBHEHUSIM XUMHYECKUX
PEaKIMii, €CIIM OJIMH U3 PEarcHTOB JIaH B U30BITKE

60 N 1 bu6nmoteka IIOK https://m.edsoo.ru/00ae1750
WIH COJICPKUT MIPUMECH. BbraucieHus MaccoBoit
JIOJTM BBIXOJIa TIPOJTYKTa PEaKIl.

61 O0o00mIeHHe ¥ cUCTeMAaTU3aIs 3HAHUH 110 TeMe 1
«MeTatbl U UX COSAMHCHHS

62 KonTpoubnas pabora Ne4 o reme 1
«BakHeli1Ie METAJLTbI H UX COETHHEHUS

63 Betectsa u MaTepuasbl B MOBCEAHCBHON HKH3HH 1 bubmmoreka LIOK https://m.edsoo.ru/00ae3f50
YeroBeKa

64 XHUMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpebl 1 bubnmnoreka [JOK https://m.edsoo.ru/00ae4270

65 Ponb XxuMuM B perieHnH SKOJIOTMYECKUX IpodiIemM 1 bubnmnoreka [{OK https://m.edsoo.ru/00ae4270

66 Pe3ep]iHHH ypox. Q0obmenne 1 cHCTeMaTH3aMMA 1 bubnmnoreka [{OK https://m.edsoo.ru/00ae0d0Oa
SHAHHIA

67 Pesep BHBIH YpOI. OboOmenne u cucTemaTH3aIL 1 bubmuoreka I{OK https://m.edsoo.ru/00adb33c
3HAHUU

68 fg;;i;HHH ypox. Obodmenne u cucremaTH3ais 1 bu6mmoteka L{OK https://m.edsoo.ru/00ad9ch2

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
IMPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

» Xumus, 8 knacc/ I'abpuensan O.C., OctpoymoB N.I'., Cnagkos C.A., AKuoHepHOE 001IECTBO
«M3parensctBO «IIpocBemenue»

» Xumus, 9 knacc/ I'abpuensa O.C., OctpoymoB N.I'., Cnankos C.A., AKIIMOHEPHOE 0OIIECTBO
«M3parensctBO «IIpocBemenue»

Tabnuuer: [lepuoguveckas cuctema xuMmuueckux aiemMenToB [l. I.MenaeneeBa, Tabauma
PacTBOPUMOCTH, SJEKTPOXUMHUYECKHUH ST HAMTPSHKCHHSI METAJLIOB.

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

https://iro-49.ru/wp-content/uploads/2023/04/XumMus-6a30Bblii-ypOBEHD.- Peanu3anus-
tpeboBanmnii-OI'OC-ocHOBHOT0-0011eT0-00pa30BaHus.-MeToandeckoe-mocoomne-si-
yuurens.pdf

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

OI'AOY AIIO «Axkanemus Munnpocsemenust Poccun» Xumus 8 kiacc
OI'AOY AIIO «Axkanemus Munnpocsemenust Poccun» Xumus 9 knace

D0P «/lomamnaue 3ananus. OcHoBHOE o01iee oOpazoBanue». Xumums 8-9 kiacc, AO
Nz narensctBo [Ipoceenienne

Tpenaxep «O6nako 3HaHUiY. Xumus 8 kimacc. OO0 « Ousukon Jlad»
Tpenaxep «O0naxo 3HaHu». Xumus 9 kinacc. OO0 « @uznkon JIad»

https://www.yaklass.ru/ OO0 «SKnacc» Marepuansl is moarorosku k BITP

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



https://iro-49.ru/wp-content/uploads/2023/04/Химия-базовый-уровень.-
https://www.yaklass.ru/
https://m.edsoo.ru/7f41837c
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