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HHOACHUTEJBHAA 3AIIUCKA

[TporpaMma o XuMuu Ha YpOBHE OCHOBHOT'O OOIIIET0 0Opa30BaHUs COCTABIEHA HA OCHOBE
TpeOOBaHUIl K pe3yJbTaTaM OCBOECHHS OCHOBHOM 00pa3oBaTeNbHON IPOrpaMMbl OCHOBHOI'O
obmero o6pa3oBanus, npeacraBieHHbBIX B PI'OC OO0, a takxke Ha OCHOBE GenepalbHON
paboueil mporpaMMbl BOCITUTAHUS U C YUETOM KOHIICTIIUU MPENoaBaHus y4eOHOTrO MpeaMera
«Xumus» B 00pazoBaTeNbHBIX opranu3anusx Poccuiickoin @enepamnmm.

[IporpaMmma mo xuMHHM Ja€T MPEACTABICHUE O IIeNIAX, OOmeld cTpaTteruu OOydeHUs,
BOCIIUTAaHUS M Pa3BUTHA OOYYAIOIIUXCS CPEACTBAMH y4eOHOro NpEAMETa, YCTaHABIHWBACT
o0s3aTeNnbHOE MPEIMETHOE COZepKaHUe, MPeIyCMaTpUBAET paclpeesieHue ero mo Kjiaccam u
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TEMaM IporpamMMbl 110 XUMHH, OIPEIEISIET KOJINYECTBEHHbIE
M KayeCTBEHHBIE XapaKTEPUCTUKH COACPKAHUS, PEKOMEHIYEMYIO IIOCJIEI0BATEIBHOCTh
U3YUCHHS] XUMHUH C YIETOM MEXKIIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBSI3€H, JJOTHKH Y4eOHOTO
mpolecca, BO3pacTHBIX 0COOCHHOCTEH 00ydaroluxcs, onpeAenseT BO3MOXKHOCTU MpeAMeTa s
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS OCHOBHOW 00pa30oBaTeNIbHOM MpOrpaMMbl Ha
YpOBHE OCHOBHOTO OOIIIer0 00pa30BaHus, a TakKe TpeOOBaHUM K pe3yabTaTaM 00yUeHHs] XUMUU
Ha YpOBHE LeJeil Wu3ydYeHHs NpeaMeTa U OCHOBHBIX BHJOB yue€OHO-IIO3HABaTEIbHON
JESTEIIbHOCTH 00YYaroIIerocs Mo OCBOCHUIO Y4EOHOTO COJIepKaHusl.

3HaHME XUMUH CIIY’)KUT OCHOBOM i1 (POpMHPOBAHUS MUPOBO33pEHUS 00y4aroLerocs, ero
MPEJICTAaBICHUI O MaTepUAIbHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPaIOT (HOpPMHUpPYEMbIE XUMUEH
IIPEJICTaBICHUS O B3aUMOINPEBPAIECHUAX SHEPTUU U 00 HBOJIIOLMHU BEIIECTB B IPUPOJIE, O MYTAX
pelieHuss riI00albHBIX MPOOJIEM YCTOWYMBOTO pa3BUTHS YEIIOBEYECTBA — CBHIPHEBOIA,
HHEPTEeTUYECKOM, MUIEBON U KOJIOTUYECKON 0€30IacHOCTH, MPOOIIEM 3APaBOOXPAHCHHUS.

N3yuenune xumunu:

CIOCOOCTBYET peaiu3alii BO3MOXHOCTEH Il caMopa3BUTHS W (OpPMHUPOBaHUS
KYJIBTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHOIN rPaMOTHOCTH;

BHOCHUT BKJIaJ] B ()OPMHPOBAHUE MBIIUICHUS U TBOPYECKHX CIIOCOOHOCTEH 00yJaroInxcs,
HaBBIKOB MX  CaMOCTOSITEIbHON  yueOHOH  JEesATETbHOCTH,  JKCIEPHUMEHTAJIBHBIX U
UCCJIEIOBATEIbCKUX YMEHHMI, HEOOXOJUMBIX KaK B IIOBCEJHEBHOM JKU3HHU, TaK U B
npodeccuoHaIbHOMN e TeTbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJI]1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJSETCS OTBETCTBEHHBIM 3TarioM B ()OPMHUPOBAHUN
€CTECTBEHHO--Hay4YHOIH IrpaMOTHOCTH 00y4YaroluXcs;

CHOCOOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAayYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ] B JKOJIOTMYECKOE 0Opa3oBaHuE
oOyJaromuxcs.

JlanHble HampaBiieHHUs B OOyYE€HHH XUMHUHU 00OecredyMBaroOTCs CHEIU(PUKON colep:KaHus
y4eOHOro TpeaMeTa, KOTOPBIM SBISETCS NeJarornyeckd aJanTHPOBAHHBIM OTPaKeHHEM
0a30BOI HAyKN XMMUHU Ha ONPEEIEHHOM 3Tarle €€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHHsI OpPUEHTHPOBAH Ha OCBOEHHUE
00y4aroIMMHUCS CUCTEMbI MIEpBOHAYATIbHBIX MOHATHI XUMUH, OCHOB HEOPTraHUYECKOH XUMHUU U
HEKOTOPBIX OTJEIbHBIX 3HAUUMBIX MOHATUN OPTaHUYECKOU XUMUHU.

CrtpykTypa coaep:kaHMsl MPOTpaMMbl MO XMUMHH Cc(OpMHUpPOBaHA HA OCHOBE CHCTEMHOTIO
noaxoja kK €€ m3ydeHuro. CoaepkaHUe CKIAAbIBAETCS U3 CUCTEMBI NOHATHH O XMMHUYECKOM
AJIEMEHTE W BEIIECTBE M CHUCTEMbI TOHATHH O XHUMHYECKOW peakiuu. O0e 3TH CHCTEMBI
CTPYKTYpPHO OpPraHM30BaHbl 10 NPUHLUIY IOCJIEAOBATEIBHOIO Pa3BUTUS 3HAHUN Ha OCHOBE
TEOPETUYECKHUX MPEICTaBICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona [[. 1. MennaeneeBa kak OCHOBHOTO 3aKOHA XUMHH;
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— Y4YEHHS O CTPOCHUH aTOMa U XMMUYECKOU CBSI3H;

— MPECTaBICHUH 00 IEKTPOIUTUIECKOMN TUCCOIIMALIMY BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HaHUS PACCMATPUBAIOTCA HA OCHOBE SMIIMPUYECKH IOJIYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCA IIOCIEIOBATEIILHO OT OJHOTO YPOBHA K JIpyromy,
BBINOJIHASA (YHKIMU OOBACHEHHsS] U IPOTHO3MPOBAHUS CBOMCTB, CTPOEHHS U BO3MOXKHOCTEH
IIPAKTUYECKOI0 IPUMEHEHUS U MOJTYyYEHUS U3y4aeMbIX BEIIECTB.

OcBoeHue mnporpaMMmbl IO XMMHUHU CIIOCOOCTBYET (OPMHMPOBAHUIO IIPEACTABIECHUS O
XUMUYECKON COCTAaBIAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IPUPOJBI,
LIEHHOCTHOT'O OTHOILIEHHUS K HAYYHOMY 3HAHUIO U METOJlaM I103HaHus B Hayke. M3ydueHne xumun
IPOMCXOOUT C TMPHUBJICYEHUEM 3HAHMM M3 paHee M3YYEHHBIX YYEOHBIX IPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinaccel» u «dusuka. 7 Kjace.

[Tpy n3yueHnn XMMHUN IPOUCXOIUT (POPMUPOBAHUE 3HAHUM OCHOB XUMHUYECKOM HAyKH Kak
00JaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKOMN NEATEILHOCTH YEJIOBEKA U KAaK OJHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYphl. 3ajaya yuyeOHOro IpeaMera COCTOUT B (POPMHPOBAHUU
CHCTEMBbl XUMHUYECKUX 3HAHUN — BaXHEUIHX (DAKTOB, MOHSATHH, 3aKOHOB U TEOPETHUYECKHX
HOJIOKEHUH, JIOCTYNHBIX OOOOIIEHMH MHMPOBO33PEHUECKOr0 XapakTepa, s3blka HayKH, B
IPUOOIIEHNH K HAyYHbIM METO/IaM MTO3HAHUS IPU N3YYEHUU BELIECTB U XUMUYECKUX peaKluil, B
(GOopMHpOBaHMM W pPa3BUTHM [103HABATEIbHBIX YMEHMH M MX HIPUMEHEHHH B Y4eOHO-
IIO3HABATEJILHON U y4eOHO-UCCIIE0BATEIbCKON 1€ATEIbHOCTH, OCBOEHUH IPaBUil OE30M1aCHOTO
oOpallleHus C Bell[eCTBaMU B IIOBCEIHEBHON KHU3HH.

[lpy W3y4eHWM XMMHU Ha ypOBHE OCHOBHOTO 00IIEro oOpa3oBaHUS BaXHOE 3HAUYCHUE
npuoOpenu Takue e, Kak:

— (bopMupoBaHUE WHTEILICKTYATbHO PAa3BUTON JIMYHOCTH, TOTOBOW K CaMOOOpPa30BAHHUIO,
COTPYAHUYECTBY, CaMOCTOSATEIbHOMY MPHUHATHIO DPELIEHUH, CIIOCOOHOM amanTupoBaThcs K
OBICTPO MEHSIOLIUMCS YCIOBUSAM XKU3HU;

— HaIpaBJICHHOCTh OOyYEHHUs Ha CUCTEMAaTHYeCKoe MpHOoOIIeHHe oO0yJaroluxcs K
CaMOCTOSITEJIbHOM ~ IMO3HABaTEJIbHOM  JIEATENBHOCTH,  HAy4HbIM  METOJaM  IO3HaHUS,
(OopMHPYIOLMM MOTHUBALIMIO U pa3BUTHE CIIOCOOHOCTEN K XUMUH;

— ofecrnieueHue YCJIOBHMM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OOYYaIOIIMMUCS OIbITa
pasHOOOpa3HOM JEesATETbHOCTH, MO3HAHUS M CAaMOIIO3HAHHUS, KIIIOYEBBIX HAaBBIKOB (KIFOUEBBIX
KOMIIETEHIIN ), UMEIOIINX YHUBEPCAIbHOE 3HAUE€HUE JJIS1 PA3IMYHBIX BUAOB JAESTEIBHOCTH;

— (hopmupoBanue o61el GyHKIIMOHAIBHOW M €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, B TOM
yHuclle YMEHUI OOBSCHATh U OLICHMBATh SIBICHUS OKPYKAIOLIEro MHUpPA, MCIONb3ys 3HAHUS U
OMBIT, TOJYYEHHBbIE MPH H3YYEHUH XUMMH, TNPUMEHATh MX MpH pelleHuH npolieM B
ITOBCEJHEBHOM KU3HH U TPYJIOBOU NEATEIBHOCTH;

— (popMupoBaHue y 00ydaromuxcs T'yMaHUCTHUECKUX OTHOUIEHUH, TOHUMaHUsI IEHHOCTH
XUMHUYECKMX 3HaHWM Ui BBIPAOOTKM 3KOJOTMYECKH I€]1eco00pa3HOro MoBeneHus B OBITY U
TPYAOBON JEATEIBHOCTH B LENSIX COXPAHEHHS CBOETO 370POBbS M OKPYXaroLleW MpUPOJHON
Cpelibl;

— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIUTAHUIO
Ha OCHOBE YCBOEHHUS OOIIEYEIOBEYECKUX I[EHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
npoduis 1 HalPaBJICHHOCTH JaJbHEHUIero 00yueHHs.

OO61iee yuCiIO YacoB, OTBEAEHHBIX JJI1 M3YyYEHHUS XMMHHM Ha YpPOBHE OCHOBHOI'O OOILETrO
oOpa3oBanus, coctaisieT 136 yacoB: B § knacce — 68 yacoB (2 yaca B Hezieno), B 9 kinacce — 68
yacoB (2 yaca B HEJIEINIO).
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COJEPKAHUE OBYYEHUA

8 KUIACC

ITepBoHayajibHBIE XMMHYECKHE TOHATHS

[Ipeamer xumuu. Poiib XMMUM B JKM3HM 4YellOBEKa. XMMHsS B cUCTeMe HayK. Tena u
BeulecTBa. dusnueckue CBOWCTBAa BELIECTB. ArperarHoe cocrossHue BeulecTB. [lonsTue o
METO/ax MMo3HaHMs B XUMuU. YucTele BemecTBa u cMecu. CrocoObl pa3/iesieHusl cMecei.

ATOMBI U MOJIEKYJbl. XHUMHUYECKHE 3JIEMEHThl. CHUMBOJIBI XHMHUYECKUX 3JIEMEHTOB.
[TpocTeie U cll0KHBIE BElIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumnueckass ¢opmyna. BalleHTHOCTb aTOMOB  XMMMYECKMX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aTOMHas Macca. OTHOCHUTEIbHAST MOJIEKYJIIpHAast
Macca. MaccoBasi 10J11 XMMHUYECKOIO JJIEMEHTA B COCIUHEHUH.

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

O®uznyeckue M XUMHUYECKHUE SIBICHHUS. XHUMHUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpPaHEHMsI MacChl BellecTB. XUMHUUecKkue ypaBHeHus. Kiaccupukanus XUuMHUUECKUX peaklui
(coenMHEHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOW MOCYIOH, NMpaBWIaMU Pa0dOTHI B J1a0OpaTopuu M NMpUEMaMU
oOpamieHus ¢ j1a0opaTOpHbIM 00OpYIOBaHHMEM, M3Y4YEHUE U OINUCaHHE (U3UYECKUX CBOMCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOMIOJeHNEe (PU3NIECKUX (TUTaBJICHUE BOCKA, TasTHUE JIbJA,
pacTupaHue caxapa B CTyIKe, KUIIEHUE U KOHJIEHCALlUsl BOJbI) 1 XUMHUECKUX (TOpEeHUe CBEYH,
IIPOKAJIMBaHUE MEIHOI MPOBOJIOKH, B3aUMOJCICTBIE MeJa C KMCIOTOMN) ABJIEHUH, HaOII0AeHNE
U OIMCAaHHWE TPU3HAKOB IPOTEKAHUS XHUMHUUYECKUX peakuuil (pasjoxkeHue caxapa,
B3aMMOJICICTBHE CEPHON KMCIIOTHI C XJIOpHIOM Oapusi, pasioxenue ruapokcuaa meau (1) npu
HarpeBaHUM, B3aMMOJeEicTBHE keie3a ¢ pactBopoMm coiu meau (), u3yuenme cnoco6oB
paslieneHus cMeceil: C IOMOIBI0 MarHuTa, (UIBTPOBAaHUE, BbIIAPUBAHHE, IUCTUIUISLIMS,
xpomarorpadus, TNpOBEeIEHHE OUYUCTKH IOBapeHHONW CoiM, HaONIOJeHHe U  OINHCaHHe
pe3y/bTaTOB MPOBENEHUS OIbITa, WLIIOCTPUPYIOIIETO 3aKOH COXPAaHEHHUS MAacChl, CO3/JaHUE
MoJiesielt MOJIEKYI (IIapOCTEP KHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BeleCTB

Boznyx — cmech razos. CocraB Bo3nyxa. Kuciopoa — 2jIeMEHT M NPOCTOE BELIECTBO.
Haxoxnenue kucinopona B npupoje, Gpu3nyeckue U XMMHUUECKHe CBOWCTBA (peakluyi TOPEHUS).
Oxcunpl. Ilpumenenne kucimopona. CrocoObl MOMy4deHHs KHUCIOpoJa B J1abOpaTopuu u
npoMbIlIeHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — ajioTporHas MOAM(pUKALUs
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.

Bomopon — »anemeHT M mpocroe BemecTBo. HaxoxkneHwe Bogopona B IPHUPOAE,
buznyecknue 1 XuMHUYeCKre CBOMCTBA, PUMEHEHHE, CIIOCOOb! oyueHus. KucioTsl u comnu.

MonsipHblii 00bEM ra30B. Pacu€Tsl 1o XUMHUYECKUM YpaBHEHUSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputens. PactBopbel. Hacelmennsie u
HEHACBILICHHBIE pacTBOpBl. PacTBopuMOCTh BeliecTB B BojAe. MaccoBas 101 BELIECTBA B
pacTBope. XHUMHUYECKHE CBOMCTBA BOAbl. OcHOBaHMs. Poinp pacTBOpoOB B NMPHUPOJE U B KU3HU
yenoBeka. KpyroBopoTr Boabl B HpUpoJe. 3arpsi3HEHUE MPUPOAHBIX BoJA. OXpaHa M OUYHMCTKA
MPUPOJIHBIX BOJ.
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Knaccudukanus Heopranmdeckux coeauneHuit. Oxcuapl. Kiaccubukanus OKCHIIOB:
coneoOpa3yrolre (OCHOBHBIC, KUCIOTHEIE, aM(OTepHBIC) U HeconeoOpasyomue. HoMeHnknatypa
OKCHJI0B. DU3NUYECKHEe U XUMUYECKHUE CBOMCTBA OKCHIOB. [lonyyenue okcuaos.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM €W HEPACTBOPUMBIC OCHOBAHUS.
Homenknarypa ocHoBanuil. dusznueckue M XHMHYECKHE CBOMCTBa ocHoBaHuil. [lomydyenue
OCHOBAaHMH.

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

Comu. Homenknarypa coneil. duznueckue U XxumMudeckue cpoictBa coieil. [lomyuenune
coJiei.

['eneTnueckast CBA3b MEXKYy KJIACCAMH HEOPTAaHUYECKUX COCIMHEHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpEe/IeNICHUE COACpKaHUs KUCIOPOa B BO3yXe, MOJydeHHE, cCOOMpaHue,
pacro3HaBaHHE€ M HM3y4YEHHE CBOMCTB KHUCIOPOJa, HAONIOJACHHE B3aUMOJICHCTBUS BEIIECTB C
KHCJIOPOJIOM U YCJIOBHUSI BOZHUKHOBEHUS M TMPEKPAIICHUS TOpeHus (Ioxapa), 03HAKOMJICHUE C
o0Opa3lilaMud OKCHIOB M ONUCAaHHE HMX CBOMCTB, MOJy4YeHHE, COOMpaHUE, paclo3HABaHUE U
U3ydeHHe CBOWCTB BOaOpoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmemu (1)
(BO3MOYKHO HCIIOJIb30BAHKME BHJIEOMATEPUAIIOB), HAOIIOACHHE 00pa3lOoB BEUIECTB KOJIMYECTBOM
1 momnb, HMccaeaoBaHUE OCOOCHHOCTEW pPAacCTBOPEHHUS BEIIECTB C PA3IMYHON PACTBOPHUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OINPEAEIEHHOM MaccOBOM J0Jie pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJBI C MeETaUlaMH (HAaTpUEM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAJIOB), HCCIEIOBaHUE OOpPa3I[0B HEOPTaHUYECKUX BELIECTB PAa3IMUYHBIX KJIACCOB,
HaOJIO/ICHUE M3MEHEHUsI OKPACKM WHIMKATOPOB B PAcTBOpAX KUCIOT U IIEJIOYEH, M3ydeHUe
B3aumozeiictBus okcuga meau (ll) ¢ pacTtBopom cepHOM KHMCIOTBHI, KUCIOT C METalllaMH,
peaKUMii HEUTpaIM3alnk, IOJIYYEHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOIO
MeTajula IpyruM U3 pacTBOpa COJIH, PELICHUE SKCIEPUMEHTANIbHBIX 3aJa4 110 TeMe «Baxuenmme
KJIACChI HEOPTAaHUYECKUX COCTUHEHUI.

Ilepuoauyecknii 3axkoH u Ilepuoanyeckasi cucrema xumudeckux sjiementos JI. M.
MenpesneeBa. CtpoeHue aToM0OB. XMMH4YeCKas CBsA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBble TOMBITKH KJIAcCU(PUKAMA XUMHUUYECKHX dJeMeHTOB. [loHsTHe o Tpymnmax
CXOJHBIX JIEMEHTOB (IIETIOYHBIC U MIETIOUYHO3EMENbHBIE METAUIbI, TaJOTeHbl, MHEPTHBIEC Ta3bl).
DNeMEeHTHI, KOTOpble 00pa3ytoT aM(pOTepHbIE OKCU/IBI U THJIPOKCH/IBI.

Ilepuonuueckuin 3akoH. llepmoanueckass cucremMa xumuueckux a3nemeHtos /. U
MengeneeBa. KopoTkonepuonHas u anuHHonepuogHas ¢opmel [leprogudeckoid cucTembl
xumuueckux snemeHToB J[. M. MenneneeBa. Ilepuonst u rpymnmbsl. DU3HUECKH CMBICH
MOPSIZIKOBOTO HOMEPA, HOMEPOB MEPUO/Ia U TPYIIIIHI DJIEMEHTA.

Crpoenue aromoB. CoctraB aroMHbIX sanep. HM3otomsl. Onexktponsl. CTpoeHue
AJIIEKTPOHHBIX 000JIOYEK aTOMOB TEPBbIX 20 XUMUYECKHUX AIeMEeHTOB [leprnoandeckoil cucTempl
. W. MenneneeBa. XapakTepUCTHKa XHMHYECKOTO 3JEMEHTAa IO €ro IOJOKEHHUIO B
ITepuoanueckoit cucreme J[. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS pauyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUIMUYECKUX U
HEMETaJUTMYECKUX CBOMCTB MO TPYIITIaM U TIEPUOIaM.

3nauenue [lepuogmueckoro 3akona u Ilepuoguyeckoil cCTEMbl XUMHUYECKHUX AJIEMEHTOB
JUISl pa3BUTHS HayKH U npakTuku. J[. . Mennenees — y4€HbIl U IpakJaHUH.

Xumuueckas CBS3b. KoBanentnas (momsipHast u HETOJISIpHAS ) CBSI3b.
DIIeKTPOOTPUIIATETLHOCTh XUMHYECKUX 3JIeMEeHTOB. MoHHAas CBS3B.

Crenenb  okucienus. OKUCIUTENbHO--BOCCTAHOBUTENbHBIE  peakiuu. lIpouecchbt
OKHCIIEHUS U BOCCTAaHOBJICHUS. OKUCIUTENN U BOCCTAHOBHUTEIIH.
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Xumuueckuii IKCnepumenm:

U3ydeHHe OOpa3loB BEIIECTB METAIOB M HEMETAIJIOB, B3aMMOJACHCTBHE THUAPOKCHIA
LIMHKAa C pacTBOpamMu KHUCIOT W IIEJIOYEH, IPOBEACHHUE OIBITOB, WILIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIX peaKluil (TOpeHUE, peakliuu pas3ioKeHNs, COETUHEHUS).

Meosricnpeomemmnle ceasu

Peanuzanus MexXnpeaMETHBIX CBsI3€d MPU U3YYEHHUU XMMMH B 8 Kjlacce OCYLIECTBIISETCS
yepe3 HCIONb30BaHME KaK OOLIMX €CTeCTBEHHO--HAyYHBIX MOHATHM, Tak U IOHATHIA,
ABJISIOIIMXCSI CHCTEMHBIMHU JUISI OTAEIBHBIX PEIMETOB €CTECTBEHHO--HAYYHOIO LIUKJIA.

OOue ecTeCTBEHHO--HAYYHbIE TOHSATHS: Hay4HbBIH (paKkT, TUIMOTE3a, TEOPHs, 3aKOH,
aHaJIKW3,  CHUHTE3,  KilaccupUKanus,  MEePUOJUYHOCTb,  HAOIMIOJEHHE,  DKCIEPHUMEHT,
MOJIEJIUPOBAHUE, U3MEPEHUE, MOJEIIb, SIBJICHUE.

®usnka: Marepus, aroM, D>JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIUJ, H30TOIbI,
pPalMOaKTUBHOCTh, MOJIEKYJa, SJEKTPUUYECKUN 3apsij, BELIECTBO, TelO0, O00BEM, arperatHoe
COCTOSTHUE BEILECTBa, ra3, (U3WYECKUE BEIUYMHBI, €AUHHUIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
383161, ComHIie.

buonorus: ¢porocuntes, npixanue, ouocdepa.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIE IMOPOJIBI, IIOJC3HBIC
HCKOIIaeMbl€, TOILUINBO, BOAHBIE PECYPCHI.

9 KUIACC

BemecTBo M XMMHYeCKas peaKkuust

Ilepnonnueckuii 3akoH. Ilepmonmueckas cucremMa XuMuyeckux diemeHtoB J[. .
MenpneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHUU CBOMCTB XUMHUYECKHX
AJIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kalus, KalIblUs U UX COEAMHEHUH B COOTBETCTBHM C
MOJIOKEHUEM AJIEMEHTOB B lleproauyueckoit cucteMe U CTpOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHJIbI XUMHUYECKOW CBSA3M. THUIBl KPUCTAIMYECKUX PELIETOK,
3aBUCUMOCTh CBOWCTB BEILIECTBA OT THUMA KPUCTAUIMYECKOW PEIIETKM W BUAA XUMUYECKOH
CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHWYECKUX BEIIeCTB. XHMHUYECKHE CBOMNCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KjaccaM HEOPraHWYEeCKUX COEIUHEHHM, TeHeThyecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XMMHUUECKUX peakuil 0 pa3IUYHbIM IpHU3HaKaM (0 YUCIy U COCTaBy
YYacCTBYIOUIMX B peaKIUH BEUIeCTB, MO TeIIoBoMY 3(dekTy, Mo H3MEHEHHIO CTeneHen
OKHUCJICHHS XMMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, [0 YYacTHIO KaTajauszaTtopa). JDK30- U
SHIAOTEPMUYECKHE PEAKIINHU, TEPMOXUMUUYECKNE YPABHEHUSI.

[TonsiTe o ckopocTH xuMuyecko peakuuu. IloHarne 06 oOpaTUMBIX M HEOOPATHMBIX
XUMUYECKUX peakiusax. [IoHsTHEe O TOMOreHHBIX M TeTEepOreHHbIX peakuusax. [lonstue o
karanuze. lloHsatne o XumuueckoM paBHOBecHH. DakTOpbl, BIMSIOMIME Ha CKOPOCTh
XUMUYECKON PEaKLUU U MOJIOKEHUE XUMHUUYECKOTO paBHOBECHSI.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM, DSJEKTPOHHBIM OalaHC OKUCIUTEIBHO-
BOCCTAHOBUTEIbHON peakuuu. COCTaBIE€HUE YPaBHEHUU OKHCIUTEIbHO--BOCCTAHOBUTEIBHBIX
peaxiuil ¢ UCIONIb30BaHUEM METO/1a DJIEKTPOHHOT0 OajaHca.

Teopust AEKTPOIUTUUECKON JUCCOLMAIMHU. DIEKTPOIUTHL U HEANEKTPOJIuThl. KaTHoHsl,
AQHUOHBI. MexaHu3M JAHMCCOIMAllMM BELIECTB C pPa3jIMYHbIMU BHJAMU XHUMHUYECKOH CBS3U.
Crenenp qucconnanui. CuiabHbIE U CllaOble AIEKTPOIHUTHI.

Peakun moHHOTO OOMEHA. YCJIOBHS MPOTEKAHUS PEaKInidi MOHHOTO OOMEHa, MOJHBIC U
COKpaIlEHHBbIE MOHHBIE ypaBHEHUS peakiuil. CBOMCTBa KUCIIOT, OCHOBaHWIl M COJIEH B CBETE
IpeJICTaBICHUH 00 3IEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peakIMy Ha HOHBI.
[TonsTHE O THIPONHU3E CONEN.

Xumuueckuii IKCnepumenm:
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O3HAKOMJICHHE C MOJENSMH KPUCTAUIMYECKUX PEIETOK HEOPraHMYeCKHX BEIECTB —
METAJUIOB M HEMeTauioB (rpadura W anMmasza), CIOXKHBIX BEIIECTB (XJIOpUAA HATpHs),
UCCIICIOBAaHUE 3aBHCHUMOCTH CKOPOCTH XUMHMUYECKOW PEaKIMM OT BO3AECHUCTBHUS Pa3IUYHBIX
(akTOpOB, MCCIEIOBAHUE SJIEKTPOIIPOBOJHOCTH PACTBOPOB BEIIECTB, IMPOIECCa AHCCOIMALUN
KUCIIOT, Iueno4ed M coined (BO3MOMKHO MCIIOJIb30BAaHME BHUAEO MAaTEpHalioB), IPOBEACHUE
OTBITOB, WITIOCTPUPYIOIIUX NPU3HAKK NMPOTEKaHUs pEeakiii MOHHOro oOMeHa (oOpa3oBaHue
ocajika, BbIAEICHME Tra3a, 00pa3oBaHME BOJbBI), OINbBITOB, WIIOCTPUPYIOIUX [PUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIUil (TOpEeHUe, peakiuH Ppa3jIokKeHUs, COSAMHEHUS),
pacrio3HaBaHWE HEOPTraHMYECKUX BEIIECTB C IOMOIIBIO KAueCTBEHHBIX pEaKUUil Ha HOHBI,
pelLIeHHEe YKCIEPUMEHTANIBHBIX 3a/1a4.

HemeTaJluibl U UX COeTUHEHUS

OOmast xapakrtepucTuka TrajgoreHoB. OcoOEHHOCTH CTpPOEHHUs aTOMOB, XapaKTepHbIE
crerieHu okucienusi. CtpoeHue M (PU3NYECKHE CBOWCTBA MPOCTBIX BEIIECTB — TaJOr€HOB.
XUMHUECKHE CBOMCTBAa Ha MpuMepe xJjopa (B3auMOJEHCTBHE ¢ MeTallaMH, HeMeTaJlJIaMH,
menoyamu).  XmopoBopopoxa. ConsiHass —KHCIOTa, XUMHUYECKHE CBOWCTBA, IOJIyYeHHE,
npuMeHeHue. JlefcTBre XJiopa M XJI0pOBOIOPOa Ha OpPraHu3M 4esloBeka. Baxuelme xyiopuabt
U MX HaXOX/ICHUE B IIPHPO/IE.

OOmas xapakrepuctuka 31aeMeHTOB VIA-rpynnbel. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble crerneHn okucieHus. CtpoeHne M (pu3HyYecKHe CBOWCTBA MPOCTBHIX BEHIECTB —
KHCJIOPO/a U cepbl. AJUIOTPOINHbIE MOAU(PUKALUN KUCIOpPOJa U cepbl. XUMHUECKUE CBOWCTBA
cepsl. CepoBomopoj, cTpoeHue, (U3MYEeCKue M XHUMHUYECKHe CBOMCTBA. OKCHIBI CEpbl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIOTa, (U3NYECKHEe M XUMHMUYECKHE CBOMICTBa
(oOme Kak MPENCTaBHTENS Kiacca KHUCIOT W clenuduuecKkue). XUMHUYECKHE pPEeaKIuy,
Jekallue B OCHOBE HPOMBIIUICHHOTO croco0a MosyuyeHus: cepHoil KucioTbl. Ilpumenenue
cepHOii KuCIOTH. COJM CePHOM KHCIOTHI, KAYeCTBEHHAS Peakus Ha cynbdar-noH. Haxoxnenue
ceppl M €€ coeAMHEHUHl B Mpupoje. XHUMHMUYECKOE 3arps3HEHHE OKPYXKAIoLIEeH cpeabl
COCIMHEHUSIMHU Cepbl (KHCIOTHBIC OXKAM, 3arps3HEHHE BO3yXa M BOJOEMOB), CIIOCOOBI €ro
PEeOTBPALICHHUS.

OO6mass xapakrepucTuka 371eMeHTOB VA-rpymnmbl. OcoOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble CTENEHH OKHCICHHsS. A30T, pacHpoCTpaHeHHWe B HpUpoie, (HU3UUEcCKue u
XUMHYeCKHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUaK, ero GU3NIecKue 1 XUMUIECKHe
CBOWCTBA, MoylyueHue 1 npumenenue. Conu aMMoHUs, UX (PU3NYECKHe U XMMUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuuss Ha MOHBI aMMOHHUS. A30THas KHUCIIOTa, €€ TMOJydeHHe,
¢u3nyeckue M XUMHUYECKHE CBoilcTBa (oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT U
cnenuduyeckne). Mcnoiap3oBaHWE HHUTPATOB M COJEH aMMOHHUS B KauyeCTBE MHHEPAIbHBIX
ynoOpeHnil. XuMu4eckoe 3arpsi3HeHHe OKpPYKaloLleld Cpebl COeAMHEHUS MM a30Ta (KUCIIOTHbIE
JOKIM, 3arps3HEHHE BO3]yXa, MOYBbI M BOAOEMOB). Pocdop, alIoTponHble MOAUPUKALNN
doctopa, puznyeckue u xummuueckue cporctBa. Oxcun docdopa (V) u pochopHas kucioTta,
¢u3nveckne W XUMHUYECKHE CBOWCTBa, moiydeHue. lcmomp3oBanue ¢ochaToB B KavyecTBe
MHUHEpaJIbHBIX Y100pEHUH.

O6mass xapakrtepuctuka 3yeMeHToB |VA-rpynmnel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHbIe CTENEHH OKHCICHHS. YTIIEepO, alUIOTPONHbIE MOIU(PHUKAIIMH, pACTIPOCTPaHEHHE B
npupoje, Gu3ndecKkue U XuMUIecKue cBocTBa. AncopOuus. KpyroBopor yriiepoaa B mpupose.
Oxcuapl yraepona, ux (GpU3NUYecKue U XMMUYECKHe CBOMCTBA, JIeHiCTBUE Ha JKUBBIE OPTaHU3MBI,
NOJTyYeHHE U MPUMEHEeHHEe. DKOJIOTHYeCKUe MPOoOIeMbl, CBsI3aHHbIe ¢ oKcuaoM yriepoaa (1V),
TUIOTe3a II100aJbHOr0 MOTEIUICHUsT KIMMaTa, MapHUKOBBIA 3(P@exT. YronpHas KucioTa u eé
conM, WX (PU3MUECKHE W XUMHYECKHE CBOICTBA, MOJy4YeHHWE W TpuMeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-moHBL.  Vcmonb3oBaHue  KapOOHAaToB B ObITY, MEAWLUHE,
MPOMBIIIJICHHOCTH U CEITLCKOM XO35HCTBE.
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[lepBoHavanbHble MOHATHS 00 OPraHMYECKUX BEUIECTBaX KaK O COEJUHEHMSX YIiepoja
(meran, 3TaH, JTWIEH, alleTWJICH, 3TaHOJ, TJULEPUH, YKCycHas kuciora). [Ipupoanbie
UCTOYHUKU YTJIEBOAOPOAOB (Yroib, HPUPOIHBIA Ta3, HEPTb), MPOAYKTHl HX MepepadOTKU
(OeH3uH), UX poJib B OBITY U MPOMBINUICHHOCTH. [IOHATHE 0 OMOJOTUYECKH BAKHBIX BEIIECTBAX:
KUpax, Oelkax, yrieBoJax — W HMX pOJIM B KHU3HU 4YeJIOBeKa. MarepHallbHOE E€IHHCTBO
OPTraHUYECKUX U HEOPTraHUYECKUX COCTUMHEHUMN.

Kpemuuii, ero ¢Qusuueckre U XUMHYECKHE CBOWMCTBA, IOJIYYEHHE M IPUMEHEHHUE.
Coenunaenuss kpemHusi B mpupone. OOmme mnpencrasieHuss o0 okcune kpemuus (I1V) u
KpEeMHUEBOU KucioTe. CHUITMKATHI, UX MCIIOJIb30BAHKE B OBITY, B TPOMBIIIJICHHOCTH. BakHelinme
CTPOUTENIbHbIE MaTepualibl: KepaMuKa, CTEKJIO, LIEMEHT, OeToH, jkene300eToH. I[IpoGnembr
0€30MacHOT0 UCIOJIb30BAHUS CTPOUTENIbHBIX MATEPUATIOB B TIOBCEHEBHON KU3HH.

Xumuueckuii IKCnepumenm:

M3yYeHHE 00pa3lloB HEOPraHUYECKUX BEIECTB, CBOMCTB COJISTHOW KUCJIOTHI, MPOBEICHUE
KaueCTBEHHBIX PEaKIUil Ha XJOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIMbBITHI,
oTpakaromue (QU3NYECKHE M XUMHUYECKHE CBONCTBA TaJOrCHOB U MX COCIUHEHHH (BO3MOXKHO
UCIIOJIb30BaHUE BHUAECOMATEpUAIOB), O3HAKOMIIEHHE C 0OpasliaMu XJIOpPUAOB (TajJOreHUIOB),
O3HAaKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUJICOMATepHUaNoB), HaOIOJeHHe Tmporecca OOyriauBaHUS — caxapa MOJ  JeHCTBHUEM
KOHLEHTPUPOBAHHON CEPHOI KUCJIOTHI, U3yYEHHE XUMUYECKUX CBOWCTB pa30aBICHHON CEpHOM
KHUCIIOTHI, TIPOBEJCHUE KAueCTBEHHOW peakluu Ha cynb(ar-uoH U HaAONIOJIEeHUE NpHU3HaKa eé
MPOTEKaHUs, O3HAKOMJICHHE ¢ (DM3MYEeCKMMH CBOWCTBaMHU a3oTa, dochopa m MX COCTUHEHUN
(BO3MOYKHO HCIIOJIb30BAaHKUE BHIEOMATEPUANIOB), 00pa3iaMu a30THBIX U POChHOPHBIX yI0OpeHuH,
[OJIyueHue, coOMpaHue, pacro3HaBaHHME W U3YYEHUE CBOMCTB aMMHAKa, IPOBEJCHHE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUs U Qocdar-uOH U U3y4YeHHE NPU3HAKOB HX
IIPOTEKaHUs, B3aHMMOJECHCTBUE KOHIIEHTPUPOBAHHOM a30THON KHCJIOTHI C MEIbI0 (BO3MOXHO
UCIIOJIb30BaHUE BUJCOMATEPHATIOB), U3yYCHHE MOJENeld KPUCTANTMYECKHX PEHIETOK aiamasa,
rpaduTa, ¢yuiepeHa, O3HAKOMIIGHHE C NPOIECCOM aACOPOIMH PAcTBOPEHHBIX BEUIECTB
AKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOTrasa, MojdydeHue, cooupaHue, pacrino3HaBaHue
Y W3y4YeHUE CBOMCTB YTJIEKHCIIOTO Tra3a, MPOBEJEHHWE KAaueCTBEHHBIX peaklMii Ha KapOoHAT U
CUJIMKAT-UOHBl M W3Yy4YEHUE TMPU3HAKOB HMX TMPOTEKAHUs, O3HAKOMJIEHHUE C MPOAYKIIUEH
CHUJIMKATHOW TPOMBIIIJICHHOCTH, PElIEHHE SKCIEPUMEHTABHBIX 3a7ad 1o Teme «Baxneitmue
HEMETaJUIbl U UX COCTUHEHUSD.

MeTajibl M MX COeTUHEHMSI

OO0mass xapakTepUCTHKA XHMHUYECKHUX DJIIEMEHTOB — METalIOB HAa OCHOBAaHUU UX
nonoxkenus B [lepuonnueckoit cucreme xumudeckux 3memeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MeTtaminueckass CBA3b M METAUIMYECKas KpUCTAJUIMYecKas
pemeéTka. DIEeKTPOXUMUYECKUNU psAll HaNpshHKeHUW MeTauioB. DU3MYECKHEe W XUMUUYECKHE
cBoiicTBa MetamioB. OOmmMe cnocoObl MoMy4eHuss MeTaioB. [loHATHE O KOPPO3UU METaNIIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOoppo3uu. CruiaBsl (CTallb, YyTyH, JIOPATIOMUAHUNA, OpOH3a) U
UX MMPUMEHEHHE B OBITY U MIPOMBIIIIJICHHOCTH.

[Ilenounbie MeTauibl: TOJ0kKeHUE B [leproanyueckoil cucteMe XUMUYECKUX AJIeMEHTOB /1.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXIEHUE B mpupoje. Puznueckre U XUMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kanusi). OKCHUIIBI U THAPOKCHIIBI HATpHS U Kanus. [Ipumenenue
HIEJIOYHBIX METANIOB U UX COCTMHEHUM.

[IlenoyHo3emMenbHBIE METAUIBI MarHuii W KalblUi: TosiokeHne B Ilepuommueckoit
cucreMe xumudeckux sneMeHToB JI. M. MeHaeneeBa, CTpoe€HHE UX aTOMOB, HaXOXKJEHUE B
npupozae. PU3nyecKue U XMMUYECKHE CBOMCTBA MarHus W KaJblus. BaxkHeinme coenrnHeHust
KanbIus (OKCU, TUAPOKCU, coln). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHHUSI.
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Amoomunuii: nonoxenue B Ilepuonnueckoid cucreme xumuuyeckux snemeHTtoB J[. H.
MenzeneeBa, CTpOEHHE aToMa, HaXOKJAEHUE B Ipupoje. PU3NUECKUE U XUMUYECKUE CBOWCTBA
anmoMuHus. AMQOTEpHbIE CBOWCTBA OKCH/Ia U TUIPOKCH]IA AlIFOMHHHSL.

Kenezo: mnonoxenue B Ilepuonnueckod cucremMe XUMUYECKHX a3nemeHToB J[. H.
MenneneeBa, CTpoeHHE aToMa, HaxoXeHue B npupoje. dusnueckue U XMMHUYECKHE CBOMCTBA
sxkene3a. Okcunbl, rugpokcuasl u conu xkene3a (1) m xenmeza (lll), ux cocras, cBolicTBa u
MOJTyueHHeE.

Xumuueckuii IKCnepumMenm:

O3HaKOMJICHHE C OOpa3llaMH METAUIOB W CIJIAaBOB, HMX (PU3NYECKUMH CBOHCTBAMH,
U3YYEHHE PE3YJbTaTOB KOPPO3UH METAIOB (BO3MOXHO HCIIOJIb30BAHHME BHJIEOMATEPHUATIOB),
0COOEHHOCTEN B3aMMOJEHCTBUS OKCUAA KaJbIUs U HATPUS C BOJOH (BO3MOYXKHO UCIOJIb30BaHUE
BUJICOMATEPHUAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOM BOJBI, Ipollecca TOpEeHHUs 3Kee3a B
KHCIIOpoJie  (BO3MOXHO  MCIIOJIb30BaHME  BUIEOMATEpUAIOB), IPU3HAKOB  IPOTEKAHUS
KAYeCTBEHHBIX PEaKIMii Ha MOHBI: MarHus, Kajbls, alFOMUHUA, LUHKa, *kene3a (I1) u xenesa
(1), meau (1), HaOnrOIEHME U ONKMCAHKE MPOIIECCOB OKPALIMBAHUS IJIAMEHH MOHAMH HATPHS,
Kalmusl U KaJiblidg (BO3MOXHO HCIIOJIb30BAaHHME BHAEOMATEPUANIOB), UCCIEIOBaHIE aM(pOTEPHBIX
CBOMCTB I'MJIPOKCH/Ia aJIFOMUHUSA U THIPOKCHUJIA IMHKA, PEIICHUE SKCIEPUMEHTANIBHBIX 3a/1a4 110
TeMe «BakHel1re MeTamibl U UX COSAUHEHUSY.

XuMus M OKpyXKaoLas cpeia

BemectBa 1 maTepuanbl B MOBCEJHEBHOM JKU3HH 4YeloBeKa. be3omacHoe MCIoyib30BaHUe
BEUIECTB M XUMHUYECKMX peakuuil B ObITy. llepBas momMomip Npu XHMHUYECKUX OXOrax u
OTpaBJICHUSIX.

XUMHYECKOE 3arps3HEHHE OKpYKaollel cpeipbl (MpeaenabHas JOMyCcTUMasi KOHIEHTpalus
Beniects, gainee — [1/IK). Ponp XxuMuu B penieHuu 3K0JI0THYECKUX MTPOOIIeM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pas3oB MaTepHalioB (CTEKIIO, CIIaBbl METAJIOB, MOJIMMEPHBIE MaTEpUaJbl).

Meoswcnpeomemnnie ceasu

Peanuszanus MEXNpeAMETHBIX CBA3EH NPU U3yYEHUU XMMHUU B 9 KJlacce OCYILECTBISAETCS
yepe3 UCIHOJb30BaHHWE KaK OOIIMX €CTeCTBEHHO-HAyYHbIX TIOHATUH, TaKk U IOHATHH,
ABJIAIOIINXCSI CACTEMHBIMHU Ul OTAEIBHBIX MPEAMETOB ECTECTBEHHO--HAYYHOTO LIUKJIA.

OO0mme ecTecTBEHHO-HAYyYHbIE TOHSTHUS: HAay4YHBIM (akT, TUMOTE3a, 3aKOH, TEOpHs,
aHanmu3,  CHHTe3,  Kiaccu(ukauus,  MEepUOAUYHOCTh,  HAONIOJEHHE,  SKCIEPUMEHT,
MOJIEJTMPOBAaHUE, U3MEPEHHUE, MOIEIIb, IBJICHHUE, TAPHUKOBBIN 3PPEKT, TEXHOJIOTUS, MAaTEPUAIIbI.

®usnka: Marepus, aToM, OJJIEKTPOH, HPOTOH, HEHUTPOH, WOH, HYKJIHWJ, H30TOIBI,
pPaAMOAaKTUBHOCTb, MOJIEKYJA, OJJIGKTPUYECKUI 3apsl, MPOBOJHUKH, TOIYIPOBOJHUKH,
JTUBJIEKTPUKH, (POTORIEMEHT, BEIIECTBO, TEJNO, 00bEM, arperaTHOe COCTOSIHHME BEIIEeCTBa, Ias,
pacTBOp, pacTBOPUMOCTb, KpUCTAJIMUECKAss pEIIETKa, CIUIaBbl, (U3MYECKUE BEIMYUHBI,
€MHMILIBI U3MEPEHUS, KOCMUYECKOE IPOCTPAHCTBO, IIIAHETHI, 3BE3/1bl, CoNHIIE.

buonorust: ¢otocunTes, apixanue, O6uocdepa, 3KocucTeMa, MUHEpaiIbHbIE YAOOpEHHS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIIbHbIE BEIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TMOPOJbI, IOJE3HBIE
HCKOIIa€MBbI€, TOIUIMBO, BOJHBIE PECYPCHI.
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IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJabTaThl OCBOEHHUS IIPOrpaMMbl OCHOBHOrO 0Omiero o0Opa3oBaHus
JOCTUTAIOTCS B XOZIe O0OY4YEHHUSI XMMUHU B €JUHCTBE YUE€OHOM M BOCIIUTATEIBHOM IEATEIILHOCTH B
COOTBETCTBUM C  TPAJAULUUOHHBIMH  POCCHUMCKMMHU  COLMOKYJIBTYPHBIMH U  JYXOBHO-
HPaBCTBEHHBIMH LEHHOCTSIMH, MPUHATHIMA B OOILECTBE NMpPaBUIAMUA M HOpPMaMH IOBEICHUS U
CIOCOOCTBYIOT MPOLIECCaM CaMOITO3HAHMS, CAMOPA3BUTHUS M COLMATM3AINN 00yIarOIUXCS.

JIMYHOCTHBIE PpE3yNbTaThl OTPaXKal0T TI'OTOBHOCTh OOYYArOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTALMH M PACHIMPEHHE OIbITa JEATEIbHOCTH Ha e&
OCHOBE, B TOM UHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTUTAHUS:

LIEHHOCTHOT'O OTHOILIEHMS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY U HAyYHOMY
HACJIEAUIO, NMOHMMAHUS 3HAUEHUS XUMHYECKOM HayKM B >KM3HH COBPEMEHHOrO OOILECTBa,
CHOCOOHOCTH BIIAJIETh OCTOBEPHON MH(OpMaIeil o MmepeqoBbIX JAOCTHKEHHUSX U OTKPBITUSIX
MHUPOBOW M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpOWCTBE
MHpa 1 001IeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

IPEJCTaBICHNUs O COLHUAIBHBIX HOpPMax M IpaBUJaX MEXKIMYHOCTHBIX OTHOLICHUH B
KOJIJICKTHBE, KOMMYHHKAaTHBHOH  KOMIIETEHTHOCTH B OOIIECTBEHHO  IIOJIE3HOM,
y4eOHO-UCCIIEI0BAaTENIbCKOM, TBOPUECKOW M JPYIMX BHIAX JESATEIbHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOW COBMECTHOW JI€ATEIBHOCTH NP BBINOIHEHUH Y4€OHBIX, IO3HABATEIbHbIX 3a/1a4,
BBIIOJIHEHUM XMMUYECKUX OSKCIEPUMEHTOB, CO3JaHUU YYEOHBIX IPOEKTOB, CTPEMJICHHMS K
B3alMOIIOHMMAHHIO M B3aUMOIIOMOIIM B IpPOLECCE 3TOM y4eOHOH NeATenbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBEIEHUE U IOCTYIKH CBOMUX TOBAapHUINEH C IMO3UIMHU HPABCTBEHHBIX M
IIPABOBBIX HOPM C YYETOM OCO3HAHHUS MTOCIIEJCTBUI MIOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHUS

MHUPOBO33PEHUYECKHE  NPEJCTABICHHUS O  BELIECTBE M  XMMHMYECKOM  peakiuH,
COOTBETCTBYIOIIIIE COBPEMEHHOMY YPOBHIO Pa3BUTUSl HAyKM M COCTABISIOLIME OCHOBY IS
NOHMMAaHHUS  CYIIHOCTH HAay4yHOW 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 Il OOBSCHEHUS HaOJI0IaéMBbIX IPOLIECCOB U SIBICHUMN, IO3HABATEIIbHOM,
MH(POPMALIMOHHOM M YNTAaTENbCKON KYJIBTYphl, B TOM YHCII€ HABBIKOB CAMOCTOSTEIBHOM paboThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOH JIUTEPATYpOH, JOCTYIMHBIMH TEXHHUECKUMH CpEICTBAMHU
UH(POPMALIMOHHBIX TEXHOIOTUH;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTIOO03HATETHhHOCTh, TOTOBHOCTh M CIOCOOHOCThH K
caM000pa30BaHUIO, TPOEKTHON M HCCIEI0BATEIbCKON JIEATEIbHOCTH, K OCO3HAHHOMY BBIOODY
HAIpaBJICHHOCTH M YPOBHsI 00yUEHUS B JaJIbHEHIIEM;

4) ¢popMHUPOBAHHS KYJIBTYPHI 3/10POBbSI

OCO3HAHHWE IEHHOCTH JKU3HH, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3/I0POBBIO,
YCTAHOBKM Ha 3[0pPOBbIM 00pa3 JKW3HH, OCO3HAHHME IIOCIEACTBUNA W HENpPUATHE BPEIHBIX
NpUBBIYEK (YHOTpPEOJIEHUSI alKOrojis, HapKOTHKOB, KYPEHHs), HEOOXOAMMOCTH COOJIOJIEHUS
npaBuil 0€30MacHOCTH HpU OOpalleHMH ¢ XMMHUYECKHMMM BeElIeCTBaMH B OBITY W peaJbHOMN
KHU3HM,

5) Tpy10BOT0 BOCIUTAHUS:
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HMHTEPEC K MPAKTHISCKOMY M3YUCHHUIO MPOPECCHi U TPyAa pa3InIHOro POJia, YBAKCHHE K
TPYAy H pe3yibTaTaM TPYIOBOW JAEATEIHHOCTH, B TOM YHCIE Ha OCHOBE NPUMEHEHUS
NPEIMETHBIX 3HAHMHW [0 XUMHH, OCO3HAHHBIM BBIOOP HWHIUBUAYAIBHOW TPACKTOPUHU
MPOJOIDKCHHUST 00pa3oBaHUs C YYETOM JMYHOCTHBIX HMHTEPECOB M CIOCOOHOCTH K XHMHH,
OOIICCTBCHHBIX MHTEPECOB M MOTPEOHOCTEH, YCHEIIHON MPOo(heCCHOHATBHOU JEATEIBHOCTH U
pa3BUTHS HEOOXOUMBIX YMEHUH, TOTOBHOCTH aJalITUPOBATHLCS B IPOPECCHOHATBHON CPE/IE;

6) 3K0JIOrM4eCKOro BOCIIATAHMA:

AKOJIOTHUYECKH TIeJIeCO00pa3HOe OTHONICHHE K MPUPOJIe KaK UCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHMS, MOHUMAHUE IICHHOCTH 3JJ0POBOrO0 M 0Oe30macHOro obpasza KHU3HH,
OTBETCTBCHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U ICHXHYECKOMY 370POBbIO,
OCO3HAHUE IIEHHOCTH COOJIFOICHUS TPaBUI OE30MaCHOTO MOBEACHUS MIPH PadOTe ¢ BEIIECTBAMHU,
a TAKKE B CUTYALHSX, YIPOXKAIOIINX 370POBBIO M KU3HU JIFOJICH;

CIIOCOOHOCTH TIPUMEHSITh 3HAHUS, IMOJIy4aeMble TpPHU HW3YyYCHUW XUMHH, IS PEIICHUs
3aJ1a4, CBSI3aHHBIX C OKPYXKAIOIIEH MPUPOJTHON CPEIO, /IS MOBBIIICHUS YPOBHS YKOJIOTHYECKOM
KYJIBTYPBI, OCO3HAHUS TJIO0ATLHOTO XapaKTepa dKOJOTHYECKUX MPOOJIeM M IMyTeH MX PEIIeHUs
MIOCPEJICTBOM METOJ/IOB XMMHUH, SKOJIOTUYECKOTO MBIILICHHS, YMEHUS PYKOBOJCTBOBAThCS UM B
II03HABATEJIBHOM, KOMMYHUKATUBHOMN M COLMATIbHOM IMPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MerampeIMeTHBIX pPe3yJIbTaTOB BBUICISIOT 3HAYUMBIC I (DOPMHUPOBAHHS
MHUPOBO33PEHUS OOIICHAYYHbIC TIOHATHS (3aKOH, TCOPHs, MPUHIIMII, TUIIOTE3a, (HaKT, CUCTEMA,
MPOIIECC, IKCTICPUMEHT U JIPYToe.), KOTOPBIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUCOHBIX
peaIMeTax M IMO3BOJISIFOT Ha OCHOBE 3HAHUH M3 ATUX MPEAMETOB (hOPMHUPOBATH MPEACTABICHUE O
[EJIOCTHOW HAyYHOW KapTHHE MHpa, U YHUBEPCAIbHBIEC Y4eOHBIC NEHCTBUS (IIO3HABATEIbHBIC,
KOMMYHHKATHBHBIC, PETYJISTHBHBIC), KOTOPbIE OOECIEUMBAOT (POPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITSIILHOMY TUIAHHPOBAHUIO M OCYIIECTBICHUIO YICOHOM IeATEIHHOCTH.

IMo3naBaTebHbIe YHHBepPCAJIbHbIE yUeOHbIE TeiiCTBUS

ba3oBble Jloru4ecKue aeiicTBHs:

YMEHHsI HCHOJb30BaTh MPHUEMBI JIOTHYECKOTO MBIIUICHUS TP OCBOSCHUU 3HAHUU:
pPacKphIBaTh CMBICT XUMHYECKHX TIOHATHH (BBIIEISATH WX XapaKTepHBIC IPU3HAKH,
YCTaHABIMBATh B3aMMOCBS3b C JAPYTUMU MOHATUSMHU), UCIIOIH30BATh MOHATHUS AJIs OOBICHEHUS
OTJICNbHBIX (PAKTOB W SIBJICHWM, BBIOMPATh OCHOBAaHUS WM KPUTEPHH I KJIACCH(PUKAITUN
XUMHUYECKHX BEIIECTB M XMMHUECKUX PEaKIUi, yCTaHABIUBATh MPUYMHHO-CIICJICTBEHHBIC CBSI3U
MEXTy 00BEKTaMHU U3YUCHUS, CTPOUTH JIOTHUECKHUE PACCYXICHUS (MHIYKTHBHBIC, IS TyKTUBHBIC,
10 aHAJIOTHH ), JIeJaTh BBIBOJIBI M 3aKIIFOUCHHS;

YMEHHE MPUMCHSTH B MPOIecCe TO3HAHMS IMOHATHS (MPEAMETHBIC W METAalpeMETHBIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJEH, HCIONb3yeMble B XHMHH, NPEOOPa30BBIBATH IIHPOKO
MPUMCHSIEMBIE B XHMHH MOJICTbHBIC MPEJACTABIICHUS — XUMUYCCKUI 3HAK (CHMBOJI 3JIEMECHTA),
xumMudeckass ¢GopMylna W ypaBHEHHE XUMHUYECKOH pEakiuu — TpPU pElIeHud Yy4eOHO-
MO3HABATENIBHBIX 3a/Ja4, C YYETOM OTHX MOJCIBHBIX TPEJCTABICHUN BBIBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3YyYaEMBIX OOBEKTOB — XHMHUYECKHX BEIIECTB U
XUMHUYECKHX PEAKIMH, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYHHHO-CIICACTBCHHBIC CBSI3H U
MPOTUBOPEUHS B M3y4aE€MBIX MIPOIECCAX U SBICHUSIX.

Ba3oBble ucciieoBaTeIbLCKHE AeHCTBUS

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHl B KaueCTBE WHCTPYMEHTA IMO3HAHUA, a
Takke B KadecTBE OCHOBHI JUII (DOPMUPOBAHUS THUIIOTE3BI IO IPOBEPKE TMPABHIHLHOCTH
BBICKA3bIBAEMBIX CYXKICHHIA,

PHOOpPETEHUE OIBITa TIO IIAHUPOBAHUIO, OPTaHHW3AIMM M TPOBEIACHHUIO yYCHUYCCKHX
HKCIIEPUMEHTOB, YMEHHE HAOMIOAATh 32 XOJOM MPOIIecca, CAMOCTOSTEIbHO MPOTHO3UPOBATH €T0
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pe3yiabTar, (opMyIHpoBaTh OOOOLIEHHS W BBIBOABI IO pe3yiabTaTaM IPOBEIEHHOIO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padoTe.

PatGora ¢ undopmaunmeii:

yMEHUE BBIOUPATh, AHATH3UPOBATh U HHTEPIPETUPOBATh HH()OPMAIHIO PA3TMUHBIX BUI0B
1 GOpM IIPEICTABICHHMS], TOJYYAaEMYIO U3 pa3HbIX MCTOUHUKOB (HayYHO-TIONYJISIpHAs JIMTepaTypa
XMMHYECKOTO COAEp)KaHWs, CIpPaBOYHbIE MOcoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OLIEHUBATh IPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO MH(POPMALIHIO;

YMEHUE IPUMEHSTH Pa3IMuHbIe METObI U 3alPOCHI MPH OUCKE U 0TOOpe HH(pOpMAINU U
COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAMMBIX JJISl BBIOJHEHUS y4eOHBIX M MO3HABATEIBHBIX 3a7a4
OIpesieNIEHHOr0 TUIa, MPUOOpPETeHHE OIblTa B O0JACTH MCIIOJIB30BaHUS HMH()OPMALMOHHO-
KOMMYHHMKATUBHBIX TEXHOJOIHH, OBJIaJJEHUE KYJIbTYPOH aKTUBHOI'O HCIIOJIb30BAHUS Pa3IMYHbIX
IIOUCKOBBIX CHCTEM, CaMOCTOSTENIbHO BBIOMpPATh ONTUMAIbHYIO (HOPMY IpeiCTaBICHUSL
uHPOpPMALMKM U WUTIOCTPUPOBATH pEIIAaeMble 3a/lauid HECIOKHBIMH CXEMaMH, JharpaMMaMH,
IpyrumMu popmamu rpa UKk U UX KOMOMHAITUSMU;

YMEHHME MCNOJIb30BaTh M AHAIM3UPOBATh B IIpoOIecce YYEOHOH M HCCIEA0BaTENbCKOM
NEeSITeIbHOCTH HH(POPMALIMIO O BIUSAHUY POMBIIUIEHHOCTH, CEIbCKOI0 X034HCTBA U TPAHCIIOPTA
Ha COCTOSIHME OKPYXKaroLIel NPUPOAHON CPEIbl.

KoMMmyHHKaTHBHBIE YHUBEpCAJIbHbIC y4eOHbIe 1eiiCTBHUS:

YMEHMsI 3aJaBaTh BOIPOCH (B XOJe Auasora M (Miau) AMCKYCCHUH) IO CYILIECTBY
oOcyxnaeMoll TeMmbl, (HOPMYIUPOBATh CBOM NPEIJIOKEHHS] OTHOCUTENIBHO BBIIOJIHEHUS
MPEVI0KEHHOM 3a/1a4u;

YMEHMSI IPEACTABIIATD MIOJyUYEHHBIE PE3YJIbTaThl I03HABATEIBHOMN AEATEIbHOCTH B YCTHBIX
U DHUCbMEHHBIX TEKCTax; JejaThb IPE3CHTALUI0 pPE3yJIbTaTOB BBIIOJHEHUS XUMHUYECKOIO
JKCHEpUMEHTa (J1abOpaTOPHOIrO OmbITa, Ja0OpaTOpHOM padOThl MO HUCCIEIOBaHHUIO CBOMCTB
BEII[ECTB, YU€OHOTO MTPOCKTA);

YMEHUSl y4eOHOIro COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOH IO3HABAaTEIbHON U
UCCJIEIOBATEIbCKON NIEATENbHOCTU MPU PEUIEHUHM BO3HUKAIOIIMX MpPOOJEM Ha OCHOBE yuéra
OOIIMX HWHTEPECOB M COTJacoBaHMs MO3MLUN (0O0CYXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
LITYPMbI», KOOPAMHALIUS COBMECTHBIX JAEHCTBUIA, ONpe/ieJIeHe KPUTEPUEB IO OLIEHKE KauecTBa
BBITIOJTHEHHON PaOOTHI U IPYTHE).

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicCTBUSA:

YMEHHME CAMOCTOATEIBHO ONPENENATh LEIU AEITEIbHOCTH, IJIaHUPOBAaTh, OCYLECTBIISTD,
KOHTPOJIMPOBaTb W MPU HEOOXOAWMOCTH KOPPEKTHPOBAaTh CBOIO JI€ATEIbHOCTh, BBIOMpATh
HanOonee HS(QeKkTuBHbIE CIMOCOOBI pelleHHs Y4eOHbIX M IO03HaBaTelIbHBIX  3ajad,
CaMOCTOSTENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh IPEIIOKECHHBIA AITOPUTM JIEWCTBUM INpU
BBIIMOJIHEHUH 33aHUN ¢ y4€TOM IMOJyYyeHHMs] HOBBIX 3HAHHH 00 M3y4aeMbIX OOBEKTax —
BEIIECTBaX M PEAKIIUIX, OLIEHUBATh COOTBETCTBUE MOJYUYEHHOTO pe3ysbTara 3asBIIEHHON 1€y,
YMEHHE HCII0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, TPETIaraéMbI€ B YCIIOBUH 3aJaHUM.

INPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMeTHBIX pe3yabTaToOB IO OCBOEHHIO O0S3aTENBHOIO COJEpIKaHus,
YCTAaHOBJIEHHOIO JaHHON (QenepanpbHOil pabodeld mTporpaMMoil, BBIIEISAIOT: OCBOEHHBIE
0o0y4aromMMUCsT HAy4yHbIE 3HAHUS, YMEHUS M CIOCOOBI JEHCTBHM, cHenuduueckue JUIs
npeaMeTHoW o0nacTu «XUMHS», BUIBl JEATEIBHOCTH IO TMOJIYYEHHIO HOBOTO 3HAHHUS, €ro
UHTEpIpeTalni, IPeoOpa30BaHUIO U MPUMEHEHHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYaIUSX.

K konny oOyueHus B 8 kiacce mpeaMeTHbIE pe3yibTaTbl Ha 0Aa30BOM YpPOBHE JOJIKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCSl YMEHU:

® pacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX MOHITHM: aTOM, MOJEKYJa, XUMUUYECKHM

9JIEMEHT, TMPOCTOE€ BEIIECTBO, CIIOXKHOE BEIEeCTBO, CMeCh (OAHOpPOAHAS U
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HEOJIHOPO/IHASA), BAJICHTHOCTb, OTHOCUTENIbHAsg aTOMHAs M MOJIEKYJISIpHas Macca,
KOJIMYECTBO BEIIECTBAa, MOJIb, MOJSIpHAs Macca, MaccoBas 0Nl XHUMHUYECKOTO
JJIeMEHTa B COEJUHEHHH, MOJISIPHBI 00BEM, OKCHJ, KHCIOTa, OCHOBAaHHE, COJlb,
AIIEKTPOOTPHLIATEIIEHOCTh, CTENICHh OKUCIICHUS, XUMHUYECKast peaKiys, Kiaccuukanus
peaKkuii: peakiuu COeIMHEHUs, PEaKIIUU Pa3I0KEHHS, PEaKIIUN 3aMEIECHUS, PEaKIHU
oOMeHa, 9K30- ¥ SHJIOTEPMUYECKHE PEaKIMH, TEIUIOBON 3 (EKT peakluu, sApo aToMa,
JJIEKTPOHHBIA CIION aTtoma, aromMHas opOuTanb, pajuyc aromMa, XUMHUYEcKasl CBS3b,
NOJISIpHAs M HENOJsIpHAasi KOBAJICHTHAsl CBSA3b, MOHHAS CBsI3b, WOH, KAaTHOH, aHUOH,
pacTBOp, MaccoBas J0JIsI BellecTBa (MPOLEHTHAS KOHIIEHTPALUs) B PAaCTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHMYECKUX IMOHSATHI U MPUMEHSATH 3TH
MIOHATHS TIPH ONMCAHUH BEUIECTB U UX MPEBPAIICHUH;

UCIIOJIb30BaTh XHMHUYECKYI0 CHMBOJHUKY [UIsI COCTaBi€HHUS (OpMyYNn BellecTB U
YpaBHEHUN XUMUUYECKUX PEaKIIN;

OTIpeNeNATh BAJCHTHOCTh AaTOMOB JJIEMEHTOB B OHMHAPHBIX COCIWHEHHSAX, CTEICHb
OKHCIICHHSI DJIEMEHTOB B OWHApHBIX COCAMHEHUSX, NPHUHAJICKHOCTh BEIIECTB K
onpeAenéHHOMY Kiaccy COeAUMHeHW 1o QopmynaMm, BHI XUMHUYECKOW CBS3U
(KOBaJICHTHAsl U MOHHAs) B HEOPTAaHMYECKUX COCTUHEHUSX;

packpbiBaTh cMmbich Ilepuoanueckoro 3akona J[. M. MenneneeBa: 1eMOHCTPUPOBATH
MOHMMAaHUE TEPHOJUYECKON 3aBHCHUMOCTH CBOMCTB XUMHUYECKHX 3JIEMEHTOB OT HX
nojoxenus B Ilepuonnmyeckoil cucreme, 3aKOHOB COXPAaHEHHUS MAacChl BEIIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YYSHHsI, 3aKOHAa ABOTaJIpo;
ONHKCBHIBaTh M XapakTepu3oBaTh TabmmuHyto ¢Gopmy Ilepuommveckoil cuUCTEMBI
XUMHYECKHX JJIEMEHTOB: pa3jiMyaTh MOHATUS «TJIaBHas moarpynma (A-rpynma)» u
«moboynass mnoarpynna (b-rpymnma)», manbie u OonbLIME NEPUOABI, COOTHOCHUTH
00o03HaueHust, KOTOphle MMetoTcsi B Tabnmie «llepuonnyeckas cucreMa XHMHYECKHX
anemeHToB J[. M. MenneneeBa» ¢ YMCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUS aTOMOB
XUMHYECKHX DJEMEHTOB (COCTaB M 3apsia sapa, oOInee YHCIO JIEKTPOHOB U
pacripeielIeHUe UX 110 3JIEKTPOHHBIM CJI05M);

KJIacCU(UIUPOBATh XUMUYECKHE AJIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA, XUMHUECKUE
peakuu (M0 YHMCIy W COCTaBYy YYaCTBYIOUIMX B PEAKIMU BEUIECTB, MO TEIJIOBOMY
dbdexry);

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOWCTBA BEIIECTB PA3TMUHBIX
KJIaCCOB, TOJTBEp)KJash  ONHWCAaHWE TMPUMEpPaMH  MOIEKYJSIPHBIX  ypaBHEHUUH
COOTBETCTBYIOINX XMMUYECKUX PEaKIIHii;

IPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHMOCTH OT MX KauyeCTBEHHOTO COCTaBa,
BO3MOYKHOCTH MPOTEKaHUsI XUMUYECKHX MPEBPALICHUN B Pa3IMUHBIX YCIOBHSIX;
BBIYUCIISITH OTHOCUTEIBHYIO MOJICKYJIIPHYIO M MOJIIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJTF0 XMMHAYECKOTO AJIEMEHTa 10 (hopMyJie COSTMHEHHS, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUYECKOH peakinu;

NPUMEHSITh OCHOBHBIC OIEPAIMY MBICIUTENBHON NESTEIbHOCTH — aHAJIU3 U CHHTE3,
cpaBHEeHHE, 0000IeHNe, cUCTeMaTH3aluI0, KIACCU(UKALMIO, BBISIBICHHE MPUUYUHHO-
-CJIEJICTBEHHBIX CBS3€H — JUI M3YYEHUS CBOWCTB BEIECTB M XUMHUECKHX PEAKIIUH,
€CTeCTBEHHO-HAyYHbIE ~ METOABl  TIO3HAHWUS  —  HAONIOJCHWE,  HW3MEpeHHeE,
MOJIEIMPOBAaHKE, SIKCIIEPUMEHT (peabHbI U MBICIICHHBIH);

CIIeZIOBaTh TpPaBWJaM TIOJB30BAHUS XHMHUYECKOH TOCYIOW ¥ JIaOOpaTOPHBIM
00OpyIOBaHUEM, a TaKXKe MpaBWIaM OOpaIleHUs C BEIECTBAMH B COOTBETCTBUH C
UHCTPYKLHUSAMH 10 BBIIOJIHEHHUIO JTaOOPATOPHBIX XUMHUYECKHX OIBITOB IO MOJYYEHHIO
U coOupaHuio Ta3000pa3HBIX BEMIECTB (BOJOpPOAA M KHCIOPOJA), MPUTOTOBICHHUIO
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pPacTBOPOB C OMpeneIEHHON MacCcOBOM J0Jieil pacTBOPEHHOIO BEIIECTBA, MIAHUPOBATH
U IIPOBOJAMTH XMMHUYECKHE 3KCIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB ILEIOUYEH U
KHCJIOT C TIOMOIIIbIO MHIMKATOPOB (JIakMyC, peHoI(TalenH, METUIIOPAHK U Jpyrue).

K xonmy oOyuenust B 9 kJjacce mpeIMETHBIC pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

PacKpbIBaTh CMBIC OCHOBHBIX XUMHUYECKHUX MOHATHM: XUMUYECKUU DJIEMEHT, aTOM,
MOJIEKYJIa, MOH, KATUOH, aHUOH, IIPOCTOE BEIIECTBO, CJIIOKHOE BEIIECTBO, BAJICHTHOCTb,
3JEKTPOOTPULATENBHOCTh, CTENEHb OKHCIICHUS, XMUMHYECKasi peaklus, XUMUYECKas
CBSI3b, TEIUIOBON 3((EKT peakinu, MOJb, MOJSIPHBIA 00BEM, PacTBOP, DIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAss JUCCOLMAIUsS, peaklUWd HOHHOrO OOMeHa,
KaTajau3aTop, XHUMHUYECKOE paBHOBECHE, OOpaTUMbBIE W HEOOpaTUMBIC pEaKIIUU,
OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIE  PEAKIUU,  OKHUCIUTEIb,  BOCCTAHOBUTEIIb,
OKHCJICHHE ¥ BOCCTAHOBJICHHE, QJJIOTPONHUS, aM(POTEPHOCTh, XUMHUYECKAs CBS3b
(koBaJleHTHasi, WOHHAs, MeETAJIMYecKas), KpUCTAJUIMUecKas pemeéTka, KOpPPO3Hs
METaJIOB, CIUIABBI, CKOPOCTh XUMHUYECKOW pEeakIuH, MPEeACIbHO JOIMyCTUMAas
koHneHTpauus [1JIK BemecTna;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHX IMOHATUW WU TPUMEHSATH 3TH
MOHSITHUS TIPU ONMCAHUH BEIIECTB M UX MPEBPAIICHUI;

UCIONIb30BAaTh XMMHUYECKYI0 CHMBOJHUKY [JIsl COCTaBi€HHMsS (OpMyNn BEHIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUM;

ONpENENSATh BAJICHTHOCTh U CTENCHb OKUCJICHUS XUMHUYECKHX DJJEMEHTOB B
COCIMHEHUSX PA3IMYHOIO COCTaBa, IMPUHAJICKHOCTh BEHIECTB K ONPEACIEHHOMY
KJIacCy COeIMHEHUN mo QopmysiaMm, BHA XUMUYECKOW CBS3U (KOBAJIEHTHAs, HOHHAs,
METaJUIMYecKasi) B HEOPTaHMYECKUX COCIWHEHUSX, 3aps] HOHAa [0 XWMHUYECKOU
dbopmyre, xapakTep Cpelbl B BOJHBIX PACTBOpPaX HEOPraHWYECKUX COCIUHEHUH, TUI
KPUCTAJUTMYECKOM PEIIETKA KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbich Ileproanueckoro 3akona JI. M. MenneneeBa u 1eMOHCTPUPOBATh
€ro MOHMMAaHHE: OMUCHIBATh M XapaKTepu3oBaTh TabnuuHyo dopmy llepuoamueckoit
CHUCTEMBbl XHUMHUYECKHX OJJIEMEHTOB: pa3juvaTh MOHATHS «TJlaBHas moxarpymnma (A-
rpynna)» u «mobounas moarpymmna (b-rpymma)», maneie U OGoNbIIME MEPUOJIBI,
COOTHOCUTh OOO3HAYEHUsS, KOTOPhIE HWMEIOTCS B TEPUOJUYECKON Tadiuie, ¢
YHCIOBBIMU XapaKTEPUCTHUKAMHU CTPOEHHUS aTOMOB XMMHUYECKHUX JJIEMEHTOB (COCTaB U
3apsia sapa, o0IIee YUCIIO JIEKTPOHOB M pacpeiesIeHuEe X T0 AJIEKTPOHHBIM CII0SIM),
OOBSACHATH OOIIME 3aKOHOMEPHOCTH B HW3MEHEHHH CBOWCTB DIEMEHTOB U HX
COCIMHEHUH B MpeJesiax MajbIX MEPUOJOB M TIABHBIX MOJATPYII C YYETOM CTPOCHUS
UX aTOMOB;

KJIaCCU(PUITUPOBATh XUMHUUECKHUE IJIEMEHTHI, HEOPTaHUYECKHUE BEIIECTBA, XUMUUYECKUE
peakiuu (10 YMCIy W COCTaBy y4YacTBYIOIIMX B PEAKIIUU BEIIECTB, MO TETIOBOMY
a¢dekTy, Mo U3MEHEHHUIO CTeTIeHEeNH OKUCICHHUS XUMHUECKUX dJIEMEHTOB);
XapakTepu30BaTh (OMUCHIBATh) OOIMKMEe U CcHeupUUECKHe XMMHYECKHE CBOMCTBA
MIPOCTHIX W CIIOKHBIX BEIIECTB, TOATBEPKIAsI ONMMCAHUE TPUMEPAMH MOJICKYJISIPHBIX U
MOHHBIX YPAaBHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

COCTaBJIITh YPABHEHHUS JICKTPOJIUTHUECKONW TUCCONMAIIMU KUCIIOT, IIEJI0YEH U COJIEH,
MOJIHBIE U COKpAIIEHHBIC YPAaBHEHUS pPeaKIMii HOHHOTO OOMEHa, YpaBHEHUS PeaKIIHid,
MOATBEPKAIOMINX  CYIIECTBOBAHUE TE€HETUYECKOM CBSI3M MEXKIy BeIIeCTBAMU
Pa3IMYHBIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBHUTEIBHBIX PEAKIMI TMOCPEACTBOM
COCTaBJICHHS DJICKTPOHHOTO OayaHca 3TUX PEaKInii;
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IPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCHMOCTH OT MX CTPOCHHS, BO3MOXKHOCTH
NPOTEKAHUS XUMUYECKUX MPEBPAIICHUI B PA3JINYHBIX YCIOBUSX;

BBIYUCIIATE OTHOCUTCIIBHYIO MOJICKYJISIPDHYIO U MOJIIPHYIO MACChbl BEIICCTB, MAaCCOBYIO
JIOJIF0 XMMUYECKOT0O AJIEMEHTa 10 (hopMyJie COSMHEHHUS, MAaCCOBYIO JIOJIIO BEILIECTBA B
pacTBope, MPOBOIUTH PACUETHI TI0 YPABHEHUIO XUMUYECKOHN pEaKIlim;

coONolaTh  MpaBWJa TIOJIB30BAHUSI XMMHYECKOW TOCYJOH U J1abOpaTOpHBIM
000opyI0OBaHHEM, a TakKe IpaBuja OOpallleHHsS C BEIIeCTBAMH B COOTBETCTBUHU C
WHCTPYKIHUSMH T10 BBIIIOJTHEHUIO JTA0OPATOPHBIX XUMHUYECKHX OIBITOB IO MOJYYCHHIO
U cOOMpaHMIO Tra3000pa3HbIX BEUIECTB (aMMHUAKa M YIJIEKHCIIOTO Ta3a);

NPOBOJUTH PEAKIIMH, TOATBEPIKIAIOIINE KAYSCCTBEHHBI COCTAaB PA3IMYHBIX BEIIECTB:
pacrio3HaBaTh OIBITHBIM TYTEM XJIOpUI-, OpoMuiI-, HoAuI-, KapOoHar-, ¢ocdar-,
CHJIMKAT-, CYJIB(baT-, TUAPOKCUA-UOHBI, KAaTHOHbBI aAMMOHHUSA W HWOHBI H3YUCHHBIX
METAJUIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTaHMUECKUX BEIICCTB;
INPUMCHATH OCHOBHBIC OIICpalnn MBICIIUTEIbHOHN ACATCIIbHOCTH — aHaJIu3 U CHHTE3,
CpaBHCHHEC, O606HICHI/IC, CUCTCMATHU3allUI0, BBIABICHHUC MPUYXMHHO-CIICACTBCHHBIX
CBsI3eH — JUIS W3YYCHHS] CBOMCTB BEHICCTB M XMMHUYECKHX PEaKIUi, €CTeCTBEHHO-
Hay4YHbIE METOABl T[O3HAHWSA — HAOJIOACHWE, W3MEPEeHUE, MOJCIUPOBAHHE,
IKCIEPUMEHT (PEaIbHBIA U MBICIICHHBIN ).



MAOY T'umnasus Ne86. PaGouast mporpamma ydeOHOro npeameTa «Xumus. 8-9 kiacc

TEMATHYECKOE IINTAHUPOBAHUE

8 KUIACC
KosnuecTBo yacoB
Ne HanmenoBanmue pa3jiesioB u K n JuiekTpoHHbIE (UG POBHbIE)
n/n TeM NPOrpaMMbl Bcero OHTPOILHDLIC pakTiaecKue oOpa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
Pa3nean 1. [lepBoHayaibHble XUMUYECKHE TIOHATHS
Xumusi — BakHas 00J1acTh

11 €CTECTBO3HAHUS U 5 2 bubmuorexa [JOK

' MPAKTUYECKOU IESITETBHOCTH https://m.edsoo.ru/7f41837c

YelnoBeKa

19 BemecTBa 1 xuMu4deckue 15 1 bu6nuoreka [IOK

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

Hroro mo pazueny 20

Pa3nes 2. BaskHeiimme npeacTaBUTEeIH HEOPraHUYECKUX BelIeCTB
21 Boznyx. Kucnopon. Ilonstue 6 bubmuoreka [JOK

' 00 okcuaax https://m.edsoo.ru/7f41837c
29 Bonopoa.Ilonstue o kucnorax 8 1 bubnmnorexka HOK

' U COJISIX https://m.edsoo.ru/7f41837c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bubmmoreka [JOK

' OCHOBaHUSIX https://m.edso0.ru/7f41837¢c
24 OCHOBHBIE KJIaCChl 11 1 1 but6mmoreka [IOK

HEOPraHWYECKUX COCIMHEHUN

Hroro no pazneny 30

https://m.edsoo.ru/7f41837¢c

Pa3nen 3. [lepnoanueckuii 3axon u [lepuoanyeckas cucrema xumudecknx 3j1emeHToB /I. . MenaeneeBa. CTpoeHue aToOMOB.

Xumuuyeckas cBsi3zb. OKHCINTEILHO-BOCCTAHOBHUTEIbHbIE PC€aAaKIUH

Ilepuonuueckuii 3aKOH U

3.1
Ilepronnueckas cucrema

7

bu6nuoreka [IOK
https://m.edsoo.ru/7f41837¢c
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XHUMHYECKHX dj1eMeHToB 1. 1.
Mennene-eBa. CTpoeHue atoma
XumMudeckas CBs3b.

3.2 OKHCIIUTENTBHO- 8
BOCCTAHOBUTEJIbHBIC PEAKIIUU

bu6nuoreka [IOK
https://m.edso0.ru/7f41837c

Hroro 1o pasuen 15 bubnnorexka HOK
y https://m.edso00.ru/7f41837c
Pe3sepBHOE BpeMst 3 bubnuoreka [JOK

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

OBIIEE KOJIMYECTBO YACOB I10

[MTPOI'PAMME 68
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9 KIIACC
KonuyecTBo yacoB DJIEeKTPOHHbBIE
HaumeHoBaHue pa3esioB U TeM ugposbie
Ne ni/m pasi Konrpoabnbsie IIpakruyeckue (uicpp )
NPOrpaMmblI Bcero 5 p o0pa3oBaTe/bHbIC
padoThI padoThI pecypes
Pa3nes 1. BemecTBO M1 XMMHYeCKHe peaKIIuH
11 [loBTOpEeHue u yrioyOnenue 3HaHUN 5 1 bubnmnorexka HOK
' OCHOBHBIX pa3/IeloB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnmnoreka HOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLINALIHS. 8 1 1 bubnuorexa [HOK
' XUMUYECKUE PEAKIIMU B PACTBOpAX https://m.edso0.ru/7f41a636
Hroro no paszneny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
21 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 1 bubnmnorexka HOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
06
22 onewerton VIATpynms. Cepan cé 6 Bumiorera LIOK
' PYHIRL. L-€p https://m.edsoo.ru/7f41a636
COEJIMHEHUS
OO61mas XxapakTepuUCTHKa XUMUYECKUX
but6mmoreka [IOK
2.3 aneMeHToB VA-Tpynmsl. A30T, Gpochop u ux 7 1 https://m.edsoo.ru/7f41a636
COEJTMHEHUS
e | S ; : ;S ok
' . PYIUIRL. po https://m.eds00.ru/7f41a636
KPEMHUI U UX COEANHEHHUS
Wroro no pazneny 25

Pa3zgen 3. MeTaJIbI M X COCIUHEHU ST



https://m.edsoo.ru/7f41a636
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| . bu6nmoreka [IOK
3.1 Obmpae croficTBa MeTaNIOB 4 https://m.edsoo.ru/7f41a636
N bubmmorexa [JOK
3.2 Baxkueiimue Metayuibl 1 UX COSIUHEHUSI 16 1 2 https://m.edsoo.ru/7f41a636
Hroro no pazueny 20
Pa3nen 4. Xumus u okpyxamomas cpeaa
4.1 BenectBa 1 maTepuansl B KU3HU YEIOBEKA 3 Bubmoreka HOK
' https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bpems 3 bubmoreka HOK
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7



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

MAOY T'umnasus Ne86. PaGouast mporpamma ydeOHOro npeameTa «Xumus. 8-9 kiacc

ITOYPOYHOE IIVTAHUPOBAHUME

8 KIIACC
KoanuectBo yacoB DJIeKTPOHHbIE
Ne Hara uudgpoBbie
u/n Tema ypoka Beero KOﬁHTpO.]IbeIe l'IpﬁalcaneCKne W3yMeHHS  0GPAa3OBATEJIbHbIC
padoThbI padoThI pecypes
1 [Ipeamer xumun. Poss Xumuu B KU3HA 1 bubnuoreka [IOK
yeJjoBeka. Tesa U BelmecTsa https://m.edsoo.ru/ff0d210c
2 [TonsTHe 0 MeTOAaX MO3HAHUS B XUMUU 1 Eubmorexa IIOK
https://m.edsoo.ru/ff0d227e
[IpaxTuueckas padbora Ne 1 «IIpasuia
3 paboThl B 1a00paTOpUU U MPUEMBI 1 1 bubnuorexa [JOK
oOparieHust ¢ J1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 YucTteie BemecTBa 1 cMecH. CriocoObl 1 bu6mmoreka [IOK
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
IT 02
5 «II’)aa3KTc;/JIIIi:GI{CI/I:;1 iﬁ:f:;a@ﬁ npuMepe 1 bubmmorexa LOK
8 . PHMED https://m.edsoo.ru/ff0d28c8
OYHUCTKY TTOBAPEHHOU COJIN )»
bubmuorexa [JOK
6 ATOMBI H MOTIeKYTb1 . https://m.edsoo.ru/ff0d2a6c
7 XuUMHUUYECKHe 2JIEMEHThI. 3HAKU 1 bubmuorexa [JOK
(CUMBOJIBI) XUMHUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie u ClIOKHBIC BEMIECTBA 1 bubmorexa LIOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUYEHUE 1 bubmorexa LIOK
https://m.edsoo.ru/ff0d2d50
10 3aKOH NOCTOSIHCTBA COCTaBAa BEIIECTB. 1 bubnmoreka [JOK
Xumuueckasi popmyna. BaneHTHOCTb https://m.edsoo.ru/ff0d2eae



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae

MAOY T'umnasus Ne86. PaGouast mporpamma ydeOHOro npeameTa «Xumus. 8-9 kiacc

dTOMOB XUMHYCCKHX D3JICMCHTOB

OTHOcHuTeNnbHAsA aTOMHAas Macca.

bubmuoreka [JOK

1 OTHOCHUTENbHAS MOJIEKYJISIpHAsl Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 107151 XMMHAYECKOTO bubmuorexa [JOK
3JIEMEHTA B COEIUHEHUNU https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemectBa. Mouib. bu6mmorexa [IOK
MonsipHas macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKUE SIBJIICHUS. bu6mmorexa [IOK
XuMuYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycioBus MPOTEKAHUS bubnuoreka [IOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHMsI MACChI BEILIECTB. bubnnorexa [HOK
XHAMHYECKUE YPABHEHHUS https://m.edso0.ru/ff0d3b88
B
17 nemecrna o ypasrcrmny ximicciin Bu6morerca LIOK
HecTs M https://m.edsoo.ru/ff0d5708
peakiuit
K .
5| o e pse Bumorea 10K
A P : https://m.eds00.ru/ff0d3f34
3aMelIeHus, OOMeHa)
M. B. JI — Y4EHBII-
19 9H HKH(?II;/IGOII{/I(::(;Olz)%gq e;:;g u bubmorexa LIOK
1 ACt o https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIIs 3HAHUH
20 KonTponbnas padora Nel mo teme bubnnoreka [JOK
«BemiecTBa 1 XMUMUYECKUE PEAKLIUN https://m.edsoo0.ru/ff0d4290
21 BB:: nya_K;l(\:/fs Bormf sfe(ﬁglj: u bubmorexa LIOK
Ayxa. poZ https://m.edsoo.ru/ff0d448e
mpocroe Bemecto. O30H
Du3NYECKNEe U XMMUYECKUE CBOMCTBA Butmiorexa LIOK
22 KHUCJIOpoJia (peaKkuu OKUCIICHUS,

ropenue). [lonsTue 06 okcumgax

https://m.edsoo.ru/ff0d4614



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614

MAOY T'umnasus Ne86. PaGouast mporpamma ydeOHOro npeameTa «Xumus. 8-9 kiacc

CriocoOsl MosTy4eHus KUCI0poia B

bubmuoreka [JOK

23 1a00paTOPUH U MPOMBIIUIEHHOCTH. https://m.edsoo.ru/f0d497a
[Ipumenenue kucmopoia
TennoBo# 3 PexT XuMUIeCKOoM
24 peakuuu, OHATHE O bubnuoreka [IOK
TEPMOXHUMHUYECKOM YPaBHEHHH, 3K30- U https://m.edsoo.ru/ff0d4790
IHAOTEPMHUYCCKUX PEAKIIAIX
To o (HedTB, yro €TaH).
25 3ag)iiieé;letzﬂyyiaﬂz:ofogb?iro bubumorexa [IOK
’ https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
[Ipa eckas pabora Ne 3 o Treme
26 «TIEOI;;I:I;;HHKe 15/[12061/1;331/1@ KIII/ICJ:O;doz[a bubmorexa LJOK
. ’ https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bonopon — anemeHT u npocroe bubnnorexka [JOK
BelecTBo. HaxoxaeHue B mpupoje https://m.edsoo.ru/ff0d4ddo
28 du3nyecKre 1 XMMUYECKHe CBOMCTBA bubmuorexa [JOK
Bojopoaa. [Ipumenenue Bogopozaa https://m.edsoo.ru/ff0d4ddo
29 [ToHsITHE O KUCITOTAX U COMSIX Eubmorexa IIOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bl TToTy4eHust BOAOPO/Ia B bubnunorexa [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
I1 6ota Ne 4
p | e a4 e Sumorera 10K
ye oHP AOpOAa, https://m.edsoo.ru/ff0d4f42
W3YYECHHE €r0 CBOMCTBY
32 MossipHblii 00bEM ra30B. 3aKOH bubnnoreka [JOK
ABorazipo https://m.edsoo.ru/ff0d542e
B N
| DI o ons Bumorea 110K
H My https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA MU 00BEMY
34 Brruncienus o05EMOB ra3oB 1O bu6mmorexa [{OK
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YPaBHEHHUIO pEaKIMM Ha OCHOBE 3aKOHA
00BEMHBIX OTHOLLIEHUM I'a30B

https://m.edsoo.ru/ff0d5708

35 du3nvecKue U XUMHUUYECKUE CBOMCTBA bubmuorexa [JOK
BOJIEI https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanuii. [Tonsitue 06 bubnmoreka [JOK
WHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona xak pacrBopurens. Haceime e
37 u HzéHECII;IE)_[eHTI-]:LIgI/II)ZCJf;OpH IK/IH;CISEELH bubmorexa LIOK
) https://m.edso0.ru/ff0d5b40
JI0JIS BEILIECTBA B pacTBOPE
[IpakTuueckas padora Ne 5 o teme
38 «IIpurorosiieHre pacTBOPOB C bubnnoreka [JOK
ONpeAcIEHHON MacCCOBOU JTOIEN https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BELIECTBAY
39 KonTponbnas padorta Ne2 no teme bubnuoreka [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiaccupuKalus, bubnuoteka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
41 uenomm, oonomm 1t avorepmix ubmorera LIOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHuUs: cCOCTaB, KJIacCH(pUKAIIHS, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [losnydyeHne n XUMHYECKUE CBOWCTBA bubmuorexa [IOK
OCHOBAaHUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukanms, bu6mmorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonydyeHnre u XuMHU4YeCKUe CBOWCTBA bubnuoreka [IOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
16 Conu (cpemHue): HOMEHKIATYPA, bubnnoreka [HOK

CITOCOOBI MOJIYYCHHSA, XUMHUYCCKUC

https://m.edsoo.ru/00ad9474
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CBOICTBa

[IpakTrueckas padota Ne 6. Permenue
AKCIEPUMEHTAIIbHBIX 33724 110 TEME

bu6mmoreka [IOK

47
«OCHOBHBIE KJIaCChl HEOPTAHUYECKHUX https://m.edsoo.ru/00ad9b7c
COCIMHCHHUID)
I'enernueckas cBsI3b MEKy KilacCaMu bubnnoreka [JOK
48 N ;
HEOPraHWYECKUX COCAMHEHUN https://m.edsoo.ru/00ad9a50
. bubmuorexa [JOK
49 O0001IeHrEe U CHCTEMATH3AIM SHAHUH https://m.edsoo.ru/00ad9ch?
KonTtponsHas padora Ne3 1o Teme
50 "OCHEBHBIG KJ'II:ICCBI HEOPraHU4YeCKUX Bubmioreka IJOK
on p https://m.edsoo.ru/00ad9ela
coeIuHEHN I
I1epBeie MONBITKA KiIacCU(DUKALTUN
51 XI/II\I/)H/I‘IGCKI/IX 3JIEMEHTOB ?IOH;IITII/Ie 0 Bubmioreka IJOK
' https://m.edsoo.ru/00ad9ffa
TPYIIax CXOJHBIX HJIEMEHTOB
Ilepnomuueckuil 3aK0H U
PHOZA bu6mmoreka [IOK
52 [leproanueckas cucTeMa XUMUYECKUX _
https://m.edsoo.ru/00ada52c
anemenToB JI. I. Meneneena
53 Ileproasl, TpPyMIIBL, O, TIBI bubmiorexa HOK
PUOLB, TPYIIIBL, HOATPYIT https://m.edsoo.ru/00ada52c
54 Crpoenne atoMoB. CocTaB aTOMHBIX bubnnorexka [JOK
saep. M3oTonsl https://m.edsoo.ru/00ada342
CTtpoenune 3IeKTPOHHEBIX 000JI0UEK
P P y Bu6mmorexa [LIOK
55 aToMOB 3J1eMeHTOB [lepunoanueckoit :
https://m.edsoo.ru/00adaébc
cuctemsl /. 1. Menaeneena
XapakTepucTuka XUMHIECKOTO
56 3JIEMEHTA TI0 €0 MOJO0KEHUIO B bubnmoreka [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menpaeneena
57 3navenue [lepuoauyeckoro 3akoHa st bu6mmorexa [{OK



https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
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pa3BUTHS HayKu U nipakTuku. [. 1.
MenneneeB — y4€HBIN, IEJAror U
rpa)x1aHuH

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

58 DIEeKTpOOTPULIATEIBHOCTh ATOMOB 1 bubnmoreka [JOK
XUMHYCECKHUX AJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmorexa [IOK
59 Monnas xumuteckas cBAsb 1 https://m.edsogru/OOadac34
60 KoBasieHTHas nonsipHast XuMU4eckas 1 bubnuorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHnTHas HenonsipHas XUMUYECKAst 1 bubnmnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
62 Crenenb okucneHms 1 Etptlgsj?;lr?]fcli(s%grou/%OadanS
63 OKHUCIUTETbHO-BOCCTAHOBUTEIILHBIC 1 bubmuorexa [JOK
peakuuu https://m.edso0.ru/00adb076
64 OKHCIIMTEN U BOCCTAHOBUTEIIH 1 Egggﬁﬁfggggﬁ}é(}a db076
65 KonTponbnas padota Ne4 no teme 1 bubnuoreka [IOK
«CtpoeHue aroma. XUMUYECKAsI CBS3bY https://m.edsoo.ru/00adb486
66 PesepBHelIit ypok. O60011IeHNE 1 1 bubmuoreka [JOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O6006111eH1E 1 1 bubmuorexa [IOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/00ad9ch2
68 PezepBHblit ypok. O60011eHNE U 1 bubmuorexa [IOK
cUCTEMaTH3aInsI 3HAaHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
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9 KIIACC
KoJunyecTBo 4yacoB DJIeKTPOHHbIE

Ne Jara nudpoBLIe

Tema ypoka KonrTpoabsubie IIpakTuueckue op
n/n Bcero H3yueHusi oOpa3zoBaTejbHbIE

padoThI padoThI
pecypchl
[Iepnonnueckuit 3aKoH.
[lepuoauueckas cucrema bu6mmoreka [IOK

XUMHUYECKUX 3jieMeHToB 1. 1.
MenneneeBa

https://m.edsoo.ru/00adb59e

3aKOHOMEPHOCTH B U3MEHEHHUH
CBOMCTB XMMHUYECKHUX HJIEMEHTOB
MEPBBIX TPEX MEPHOJIOB

bubmuorexa [JOK
https://m.edsoo.ru/00adb6b6

Knaccudukarmus 1 HoMeHKIaTypa bubnmnorexa [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
Buapl xuMuueckoil CBA3U U TUIIBI bu6mmoreka [IOK

KPUCTAJUIMYECKUX PELIETOK

KonTponbnas padora Nel no teme
«[ToBTOpEHUE U yrinybiaeHne 3HaHUi
OCHOBHBIX Pa3/IeoB Kypca § Kiacca»

Knaccudukanust xumMmuaeckux
peakiuil Mo pa3auyHbIM NMPU3HAKAM

https://m.edsoo.ru/00adbac6

bubmuorexa [JOK
https://m.edsoo.ru/00adbcb0

[ToHsTHE O CKOPOCTH XUMUYECKOMN
peakuuu. [ToHsITHE O TOMOTE€HHBIX U
TeTEPOTeHHBIX PEAKIIUIX

bubmuorexa [JOK
https://m.edsoo.ru/00adbe9a

ITonsTHE O XUMHYECKOM PaBHOBCCHHU.

(DaKTOpBI, BJIMAIOIIHUEC HA CKOPOCTH
XHUMHYISCKOM PCAKIIUN U ITOJIOKECHUEC
XUMHYCCKOI'0 paBHOBCCHUS

bu6mmorexa [IOK
https://m.edsoo.ru/00adc28c

OKHCIIMTEIFHO-BOCCTAHOBHUTEIIbHEIE

bubmuorexa [JOK



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
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peaKIuu

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

Teopust 37EKTPOTUTUYECKOMN

bubmuoreka [JOK

10 muccorani. CHIIbHBIE U clIa0bIe https://m.eds0o.ru/00adcd68
AJICKTPOJIUTHI
11 HoHHbIE ypaBHEHHS peakuui bubmorexa LHOK
https://m.edsoo.ru/00add448
X o
12 ocHosannii » coere npexcraeni BuGumorexa LOK
b sz https://m.edsoo.ru/00add5d8
00 AJIEKTPOJIUTUICCKON JUCCOITUAITTT
XHUMHYECKHE CBOMCTBA COJIEH B CBETE
13 MpeACTaBICHUI 00 bubmorexa [JOK
. https://m.edsoo.ru/00add8b2
AIIEKTPOJIUTUICCKON TUCCOITUAITTT
14 [TonsiTre o ruaponnse cosen bubmorexa HOK
https://m.edsoo.ru/00add9d4
15 O06o00mIeHre U cucTeMaTH3aIus bubmuoreka [JOK
3HAHUN https://m.edsoo.ru/00addd12
ITpaxktnueckas padora Ne 1.
16 «I?GHICHI/IG 3KCI'IpepI/IMeHTaJ'ILHLIX Brbmaozexa [OK
https://m.edsoo.ru/00addbfa
3a71a4uy
K 3] Ne2
17 «Z(B)JI::E;)H(I))JII{Ij;{Ifqaec?;E:I (;ICZI(()) 1:;[ eI/ISI Brbmuotexa [IOK
p A LHaris. https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUN B PAaCTBOPAX)
18 | Rotso e oo BuGorexa LIOK
p p https://m.edsoo.ru/00addfe2
xJjopa
XnopoBogopoa. ConsHast KUCIIOTa,
19 XI/IME‘—IeCIi[I/Is CﬁOﬁCTBa MOJTydeHUE bubmiorexa HOK
> > https://m.edsoo.ru/00ade104
MPUMEHEHUE
20 [IpaxTuueckas padora Ne 2 o reme bubnuoreka [IOK

«ITonmyueHne COMIIHON KUCIIOTHI,

https://m.edsoo.ru/00ade348
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u3ydeHue e€ CBOUCTB»

Brraucnenus no YpaBHCHHAM

bubmuoreka [JOK

21 K KITHIA
XUMITHECKIX DEAKIUTH, CCIH O H3 https://m.edso0o.ru/00ade488
pPEareHToB J1aH B U30bITKE
99 OO61as xapakTepuCTHKA 3JIEMEHTOB bubnmoreka [JOK
VIA-rpymiibl https://m.edsoo.ru/00ade64a
ANnoTpornHbie MOAU(UKALIUY CEPHI.
Haxoxnenue cepbl U €€ coeIMHEHU N bu6mmorexa [IOK
23 . .
B IIpUpPOJIe. XMMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
cepsl
24 CepoBoaopoj1, CTpOEHHUE, bubnnoreka [JOK
¢du3nUecKrue 1 XUMHYECKHE CBOWCTBA https://m.edso00.ru/00ade802
Oxcuppl cepbl. CepHas KHCIIOTA,
25 q)mHtII[eCKHIe) u XI/II\EI/IHGCKI/IG CBOMCTBa bubmorexa [IOK
’ https://m.edsoo.ru/00adea28
IIPUMEHEHNE
XVMMHYECKUE PEAKIINH, JIEKAIINE B
OCHOBE IIPOMBIIIIEHHOT'O CI0c00a
MIOJIYYEHUS CEPHOU KUCIIOTHI. bubnnoreka [JOK
26 _
XHUMHYECKOE 3arps3HEHNE https://m.edsoo.ru/00adec8a
OKpYXKaroIlel cpelibl COEANHEHUAMHU
cepbl
97 Brraucienre MacCoBOM JOJIM BHIXOIa bubmuorexa [JOK
POAYKTa PeaKIuu https://m.edsoo.ru/00adec8a
OO11ast XapaKTepUCTHKA 3JIEMEHTOB
28 VA-rpynmsl. A30T, paclipocTpaHeHHe bubnuoreka [IOK
B IIpupoe, GpU3nvecKue u https://m.edsoo.ru/00adeea6
XUMUYECKHE CBOWCTBA
AMMHaK, ero ¢pu3HIeCKue U
¢ . bu6mmoreka [IOK
29 XUMHYECKHE CBOMCTBA, IIOJIy4EHHUE U

IPUMEHEHUE

https://m.edsoo.ru/00adf004
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[TpakTrueckas padora Ne 3 o Teme

bubmuoreka [JOK

30 «HovﬂyquMe aMMHaKa, U3yYCHHE €T https://m.eds00.ru/00adfL80
CBOICTB»

31 A3oTHas KucioTa, e€ husndeckue u bubnmoreka [JOK
XUMUYECKHE CBOMCTBA https://m.eds00.ru/00adf306
Hcnonb30BaHre HUTPATOB M COJICH
aMMOHHS B KQUeCTBE MUHEPATbHBIX

32 00peHuii. XUMHYECKOe b bubmnorexa LIOK
yAoop ) . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY>KaloIel cpebl
COCTMHEHUSIMU a30Ta
®docdop. Oxcua pochopa (V) u

33 (1)0(:(%)0 pHa;I KH():IH((l))Ta (1)(1)1/11)31/1(1162:1<He u bubmmorexa LIOK

P . https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, ITOJIYICHUE
Ucnonb3oBanue ¢pocdaTtos B
Ka4eCcTBE MUHEPAIbHBIX yI0OpEHUH. bubnuoreka [IOK

34 . :
3arpsi3HEHUE TPUPOTHON CPEIbI https://m.edsoo.ru/00adfc20
docharamu
Yraepon, pacipocTpaHeHHUE B

35 npu E g gmnrt){eagle U XUMUYECKHUE bubmorexa LIOK

PHpOZE, https://m.edsoo.ru/00adfd9c
CBOICTBa
Oxkcuapl yriaeposaa, ux Gpuzndeckue u

36 XUMHUYECKHE CBOMCTBA. bu6mmorexa [IOK
DKOJIOTHYECKUE TTPOOIIEMBI, https://m.edsoo.ru/00adfebe
CBsi3aHHBIE C OKcHIOM yriepona (1V)

37 VYronbHast KUCI0Ta U €€ CoNn bubmorexa LIOK

https://m.edsoo.ru/00ae006¢
[TpakTuueckas padota Ne 4 mo Teme

38 "ITosrydeHune yrieKucioro rasa. bubnnoreka [JOK
KauectBennas peakius Ha kapOoOHaT- https://m.edsoo.ru/00ae027e
noH"

39 [TepBoHauanbHBIE MOHATHS 00 bubnmoreka [JOK



https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
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OpraHMYECKUX BEIIECTBAX KakK O
COEIMHEHUSX YIIepoaa

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

40 Kpemuuii 1 ero coennHeHUs Bubmorexa HOK
p https://m.eds00.ru/00ae080a
[TpakTuueckas padora Ne 5. Pemenne
a1 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnnoreka [JOK
«BaxkHelne HeMeTaIIbl U UX https://m.edsoo.ru/00ae0bf2
COEIMHEHU S
KonTpoabnas padora Ne3 o teme
42 ((Ba)KI:{eﬁMHe I})IeMeTanmpI U UX bubmiorexa HOK
https://m.edsoo.ru/00ae0e18
COEIMHEHU S
OO0m1as xapakTepucTUKa XUMHUYECKUX
3JIEMEHTOB — METAJIJIOB.
MeTtamnndeckas CBSI3b U bu6mmoreka [JOK
43 .
MeTa/UIMYecKasi KpUCTaNIndecKast https://m.edsoo.ru/00ae103e
pemérka. Pu3n4yecKre CBOMCTBA
METAJLIOB
XHUMHUYECKHEe CBOMCTBA METAIJIOB.
44 DIIEKTPOXUMHUUECKUAH P bubmiorexa HOK
P - P https://m.edsoo.ru/00ael1156
HaANPSDKEHUH METaJlIoB
O61me crnocoObl MoTy4yeHUst
MeraioB. CruiaBel. Beruncienns mo
45 aBHEHUSIM XHUMHYECKUX PEaKIUI bubmioreka LTOK
Yp P ’ https://m.edsoo.ru/00ael1156
€CJIM OJTMH U3 PEareHTOB COJEPIKHUT
pUMecH
46 TToHsaTHE O KOPPO3UU METAILIOB bubmioreka LTOK
pp https://m.edso0.ru/00ael1278
bu6mmorexa [IOK
47
[lenounnie meramet https://m.edso0.ru/00ae14b2
48 OKcuabl U THAPOKCUJIBI HATPUS U bubnnoreka [HOK

KaJIust

https://m.edsoo.ru/00ael4b2



https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
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49 [IlenoyHO3EMENBHBIE METAILIBI — bubmumoreka [IOK
KaJILITUM 1 MarHui https://m.edsoo.ru/00ael15e8
50 Baxxneiiume coeqMHEHNs KaJIbIH Bubmzorexa LIOK
A 1 https://m.edsoo.ru/00ael15e8
51 O00011eHrEe U cCUCTEMATU3 AL
3HAHUMN
50 JKEcTKOCTh BOABI U CITOCOOBI €& bubmuoreka [JOK
YCTpaHEHHUs https://m.eds00.ru/00ae1886
IIpakTtrueckast padora Ne 6 o Teme
53 ")IIZéCTKOCTI) BOpBI 1 METOIEI €8 Bubmzorexa LIOK
n a A https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
. bubmuoreka [JOK
54 Amomunuit https://m.edsoo.ru/00aelc64
AMdoTepHbIE CBOMCTBA OKCUA U bu6mmoreka [JOK
55 ;
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
bu6mmoreka [JOK
56 Keneso https://m.edsoo.ru/00ae1d86
OKcuIpl, THIAPOKCUIBI U COJIM JKEJIe3a bu6mmoreka [JOK
57 ;
(1) u xene3a (111) https://m.edsoo.ru/00ae35e6
58 O00011IeHNE U CHCTEMATH3AIUS
3HAaHUH
[TpakTuueckast pabora Ne 7. Pemenue
59 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnuorexa [JOK
«BaxkHennme MeTamIsl 1 UX https://m.edsoo.ru/00ae3de8
COEIMHEHMS
Borurcnenus mo ypaBHeHUAM
XUMHYECKHX peaKIui, eClIi OQUH 13
beaid g BuGnnorexa [IOK
60 peareHToB J1aH B U30BITKE UITN

COJEPKUT IpUMecH. Beruncienus
MacCOBOM JOJIM BbIXOJA POAYKTA

https://m.edsoo0.ru/00ael750
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peaKIuu
61 O00011eHrEe U cCUCTEMATU3 AL 1
3HAHUMN
KonTtponsnast padora Ne4 o reme
62 «Baxneime MeTaaiabl 1 UX 1 1
COEIUHEHUS
63 BemectBa u maTepuansl B 1 bu6mmoreka [IOK
IOBCEIHEBHOM KU3HU YeI0BEKa https://m.edsoo.ru/00ae3f50
64 XUMUYECKOE 3arpsi3HEHNE 1 bubnmnoreka [JOK
OKPYKarOILE Cpebl https://m.edso0.ru/00ae4270
65 Posib xumuu B perieHnu 1 bubnuorexa [JOK
IKOJIOTHYECKUX MPOoOIeM https://m.edso00.ru/00ae4270
66 PesepBHblit ypok. O60011eHNE U 1 bubnuoreka [IOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/00ae0dOa
67 PesepBHblit ypok. O0001IeHNE U 1 bubmmorexa [IOK
cucTeMaTu3aIus 3HaHWi https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O60011eHNE 1 1 bubnuoreka [IOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/00ad9cb?2
OBIIEE KOJIMYECTBO YACOB I10 68 4 7
I[TPOTPAMME



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

MAOY T'umna3us Ne§6. Pabouas mporpamma yueOHOro mpeamera « Xumus. 8-9 Kimacce»

YYEBHO-METOJMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI 1J151 VUEHUKA

* Xumus, 8 kinacce/ I'abpuensa O.C., Octpoymos U.I'., Cnaakos C.A., AKnnoHEpHOE 00IIECTBO
«3narensctBO «IIpocBemeHue»

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

Tabmuuer: [lepuogudeckas cuctema xuMmuueckux aemenToB [l. MI.MenpaeneeBa, Tabauna
PacTBOPUMOCTH, SJIEKTPOXUMHUYECKHUU ST HAMTPSHKCHHSI METAJLIOB.

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

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

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://educont.ru/?utm source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/



https://iro-49.ru/wp-content/uploads/2023/04/Химия-базовый-уровень.-
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://resh.edu.ru/
https://uchi.ru/
https://www.yaklass.ru/
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