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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHMI K pe3yJbTaTaM OCBOEHHUS OCHOBHOM
00pa3oBaTesbHOM MPOrpaMMbl OCHOBHOT'O 00IIET0 00pa30BaHMsl, MPECTABIEHHBIX
B ®I'OC OO0, a Takxke Ha OCHOBe eaepalibHON paboyell mporpaMmbl
BOCIIUTAHUS U C YUETOM KOHIICTIIUU MPENOJaBaHUs YYEOHOTO MpeaMeTa « XUMUSH
B 00pa3oBartenbHbIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma 1mo XuMuM AAa€T OPENCTABICHUE O IENIX, OOIIeW CcTpareruu
oOy4yeHHsi, BOCHUTAHUS W Pa3BUTHS OOYy4YAIOMIMXCA CPEJACTBAMU Y4eOHOTO
npeaMera, yCTaHaBJIMBAET  00s3aTeNbHOE IPEAMETHOE CoJIepKaHue,
IpeaycMaTpuBaeT paclpeleieHue €ro Mo KiaccaM M CTPYKTYpUpPOBaHUE IO
pazienaM M TeMaM IMPOrpaMMbl MO XHMHUHU, OMNPEIENAECT KOJWYECTBEHHBIE WU
Ka4eCTBECHHbIEC XapaKTEPUCTUKU COJIepKaHMs, PEKOMEHAYEMYIO
MOCJEAOBATEIBHOCTh M3YYEHHS] XHMHUU C YYETOM  MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBsI3€H, JIOTUKM y4yeOHOro Ipollecca, BO3PACTHBIX
0COOCHHOCTEN  OOydYarolmuxcs, OMNpeAeisieT BO3MOXHOCTH MpeaMeTa JJid
peanuzainu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHSI OCHOBHOM 00pa3oBaTesIbHOMU
IporpamMMbl Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs, a TakKe TPeOOBaHHM K
pe3ynbTaTamMm 00y4YeHUs XMMUU Ha YPOBHE LieJiel U3y4ueHUs MpeaMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-ITO3HABATEIHOM JI€ATEIbHOCTH OOYYarolIerocss MO OCBOEHUIO
y4e0HOT0 CO/IepKaHUSI.

3HaHUWE XHUMHUHU CIYKUT OCHOBOM [ (POpMHpPOBAHUST MHPOBO33PEHHUS
oOyyJaromierocs, ero mpeacTaBICHUN O MaTEPUAIILHOM €IWHCTBE MHPA, BAKHYIO
poyib UrparoT (GopMUpPYEMbIE€ XUMHEH MpPEICTaBICHUS O B3aMMOIIPEBPAIICHUSX
SHEPIUM U 00 HSBOJIIOIUMU BEIIECTB B MPHUPOJE, O MYTAX PEIICHUs TJI00aTbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI YEJIIOBEUECTBA — CBHIPHEBOM, SHEPreTUUYECKOM,
MUIIEBOM U 9KOJIOTUYECKON 0€30MacHOCTH, MPOOJIEM 3[paBOOXPAHEHUS.

N3yueHne XumMuu:

CIOCOOCTBYET  peaju3allid  BO3MOXHOCTEM Ui  CaMOpa3BUTUS U
dbopMupOBaHUs KyJIbTYPhI JIMYHOCTH, €€ 001Iel U (QyHKIIMOHATIBLHON I'PAMOTHOCTH;

BHOCUT BKJIaJ, B ()OPMUPOBAHUE MBIIIJICHUS W TBOPYECKUX CIIOCOOHOCTEH
o0ydJaronmxcsi, HaBBIKOB HMX CaMOCTOSATEIHLHOM  ydyeOHOU  JesiTelbHOCTH,
HKCIIEPUMEHTAJFHBIX W HCCIIENOBATEIbCKUX YMEHHMM, HEOOXOAMMBIX Kak B
MOBCEIHEBHOM KU3HU, TaK U B MPO(HECCUOHATBHOMN e TEILHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOIO MBIIUICHUS, 3aKJIaIbIBAET OCHOBBI
[EJTOCTHOTO B3IJIsia HA €IMHCTBO MPUPOILI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
3TaroM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YYaIOIIUXCSl;



CHocoOCTBYeT (POPMUPOBAHUIO LEHHOCTHOTO OTHOILIEHUS K €CTECTBEHHO-
HAy4YHBIM 3HaHUSAM, K IPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIaJ B 3KOJOTMYECKOE
o0pa3oBaHue 00y4YarOIMUXCS.

JlanHble HampaBlieHHs B OOYYEHMHM XHMHH OOECHEYMBAIOTCS CIEHU(PUKON
colepkaHusi  y4eOHOro mpeaMera, KOTOPbIA  SIBJISIETCS  MEJAaroru4ecku
alaliTUPOBAHHBIM OTpa)kKeHHEM 0a30BOM HAYKH XMMUU Ha ONpPEAEIEHHOM 3Tare eé
pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOT'O OOILEr0 0Opa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHME OOYYarOUIMMUCSA CHCTEMbI MEPBOHAYAIBHBIX IMOHATUA XWMHH, OCHOB
HEOPraHWYECKOM XUMHUU U HEKOTOPBIX OTAEIbHBIX 3HAYUMBIX [OHSATUHI
OpraHUYEeCKON XUMHH.

CtpykTypa coaepxaHHsl MporpamMmbl MO XUMUU C(HOPMHUPOBAHA HAa OCHOBE
CUCTEMHOTO mnoaxoaa K e€ uzydyeHuro. Coaep:kaHHe CKJIAAbIBAETCS U3 CHCTEMBbI
MNOHATUH O XUMUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMBI TOHATUN O XUMUYECKON
peakuuu. OO0e 53TU CUCTEMBl CTPYKTYPHO OpPraHU30BaHbl [0 MNPUHLHUITY
IIOCJIEIOBATEIBHOTO PAa3BUTHS 3HAHUN HA OCHOBE TEOPETUYECKUX IIPEICTABICHUN
Pa3HOro ypOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunoanueckoro 3axkona /I. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YUYEHH O CTPOEHUU aTOMa U XUMHUYECKOM CBA3U;

— TpEeACTaBIE€HUN 00 3JIEKTPOJIUTUYECKOW JAMCCOLMAIlMM BELIECTB B
pacTBopax.

Teopernueckue 3HaHUS PACCMATPUBAIOTCA HA OCHOBE SMIIUPUYECKU
MOJIYYEHHBIX U OCMBICJIEHHBIX (PAKTOB, pa3BUBAIOTCS MOCJIEI0BATEIBLHO OT OJHOIO
YPOBHS K JPYyromMy, BBINONHAS (YHKUUH OOBSICHEHUS M IPOTHO3UPOBAHUSA
CBOMCTB, CTPOEHHS W BO3MOYKHOCTEH NMPAKTUYECKOTO MPUMEHEHMS W IOJTYYEHUS
U3y4aeMbIX BEIECTB.

OcBoeHue MmporpaMMbl IO XUMHUU  CIOCOOCTBYET  (hOPMHPOBAHUIO
IPEACTABICHNS] O XUMHYECKOM COCTABIIAIOIIEN HAYyYHOW KapTUHBI MHpPA B JIOTUKE
€€ CHCTEMHOW IpUPOJbl, LIEHHOCTHOIO OTHOILIEHUS K HAYYHOMY 3HAHUIO M
METOJaM IO3HaHUsA B Hayke. V3ydyeHHe XMMHMM NPOUCXOIWUT C NPHUBJICUYECHHUEM
3HAHUW W3 paHee U3YYEHHBIX YYEeOHbIX mpeameToB: «OKpyXaromuid MHUpY,
«buonorus. 5—7 xknacce» n «Pusuka. 7 Kiace».

[Ipy wW3yyeHHH XHUMHUM T[POUCXOAUT (HOPMUPOBAHHE 3HAHUH OCHOB
XMMHUYECKON HayKH Kak 00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHUS, NMPAKTUUECKOU
JEATEIbHOCTH 4YEJIOBEKa M KaK OJHOIO0 M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPBHI.
3ajmaya y4eOHOro mpeaMera COCTOMT B (POPMHUPOBAHUU CHCTEMBI XHMHYECKHX
3HAHUN — BaXXHEUIIUX (PAKTOB, MOHATHUM, 3aKOHOB M TEOPETUUYECKUX MOJIOKECHUI,
JOCTYIIHBIX OO0OOIIEHUII MHMPOBO33PEHUECKOr0 XapakTepa, s3blKa HAYKH, B



OpUOOIIEHUM K HAy4YHbBIM METOJaM T[IO3HaHUSl MPU H3YYEHUU BEHIECTB U
XUMHUYECKUX PEAKIU, B HOPMUPOBAHUH U PA3BUTUU MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHUU B Y4YEOHO-IO3HABATEIILHOW M Y4EOHO-UCCIIEI0BATENHCKON
NEeATEIbHOCTH, OCBOCHHMHM NpaBWJI 0€30MacCHOr0 OOpallleHuss C BELIECTBAMH B
MTOBCEHEBHOM KU3HMU.

[Ipu M3ydyeHUU XMMUU Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUSI BaAXKHOE
3Ha4YE€HHE MPUOOPEIH TaKue IeNH, KaK:

— (dopmupoBaHHe WMHTEIUIEKTYaJbHO PAa3BUTON JIMYHOCTH, TOTOBOM K
caM0OOpa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIILHOMY MPHUHSITHIO PEIICHUH,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBHUSM KU3HU;

— HampaBJICHHOCTh OOy4YeHUss Ha  CHUCTEMaTHYECKOE MPUOOIIECHHE
o0ydJaronmxcsi K CaMOCTOSATENIbHON I103HABATEIbHONW JIESITEIbHOCTH, HAy4YHBIM
METO/aM MO3HaHUs, (GOPMHUPYIONUM MOTHBALMIO M Pa3BUTHUE CIOCOOHOCTEH K
XUMUU;

— obecrnieyeHune yCIOBHM, CTOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJatOIUMUCS
OTIbITa PA3HOOOPA3HON MESITCIBHOCTH, TMO3HAHUS M CAMOIIO3HAHMS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMITCTCHIIN), WMEIOMNX YHUBEPCAIBHOE 3HAYCHHE IS
Pa3IMYHBIX BUJIOB ACSITEIBHOCTH;

— (opmupoBanue oOmel (QYHKIMOHAIBHOW M €CTECTBEHHO-HAYYHOM
TPAaMOTHOCTH, B TOM YHCJIE€ YMCHHH OOBSICHATh U OICHWUBATH SIBIICHUS
OKPY’KaIOIIET0 MHPA, WCIOJIb3Ysl 3HAHWUSI U OIBIT, MOJYYEHHBbIE MPU HU3YyUYEHUU
XUMUHU, TPUMEHSITh MX TPU PEIIeHHH MpoOJieM B MOBCEIHEBHOW XU3HU U
TPYZIOBOU IEATENBHOCTH;

— ¢opmupoBaHue y OOy4YalOMIMXCS T'yMaHUCTUYECKUX  OTHOIICHHI,
NMOHUMAHUSI [EHHOCTH XUMWYECKUX 3HAHUM IS BBIPAOOTKH HSKOJOTUYECKU
1eeco00pa3HOro TOBENCHUSI B OBITY W TPYJAOBOM JEATEIBHOCTH B IEJSIX
COXPaHEHMS CBOETO 30POBbS M OKPYKAIOIIEH MPUPOJHON CPEJIBL;

— pa3BUTHE MOTHBALMM K OOYYEHHUIO, CIIOCOOHOCTEM K CaMOKOHTPOJIIO U
CaMOBOCIIUTAHUI0O HAa OCHOBE YCBOEHHUS OOIEYETIOBEUYECKUX ILIEHHOCTEW,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TPO(IIIS W HANpPaBICHHOCTH AATBHEHUIIIETO
00yueHus.

OOmiee 4YMCIIO 4YacoB, OTBEACHHBIX I HW3YYEHUS XHUMHM Ha YpPOBHE
OCHOBHOTO 0011ero oOpazoBaHus, coctapisieT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HEJIEeN0), B 9 kitacce — 68 4acoB (2 yaca B HECIIO).



COJEPXXAHME OBYUYEHUA

8 KUIACC

IlepBoHauya/ibHbIE XUMHYECKHE OHATHSA

[Ipenmer xumuu. Ponp XMMHM B )KM3HM 4YeJIOBEKAa. XUMHUS B CUCTEME HayK.
Tema u BemecTBa. PU3NUYECKHE CBOWCTBA BELIECTB. ATIpPEraTHOE COCTOSIHHE
BewecTB. [loHsTHE O MeTOAax MO3HAHMS B XUMHH. UHCTbIE BEIIECTBA U CMECH.
CniocoOnI pa3eneHust cMecei.

ATOMBI U MOJIEKYJIbl. XHUMHUYECKHE 3ieMeHThl. CHMBOJIBI XUMHUYECKHX
a51eMeHTOB. [IpocTsIe U COXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumnyeckass ¢opMyna. BaleHTHOCTP aTOMOB XHUMHUYECKUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BewecTB. (OTHOCHUTENbHAs aTOMHasg Macca.
OTHocHTeNbHAs MOJIEKYJsIpHas Macca. MaccoBasi oJi1 XUMUYECKOTO 3JI€MEHTa B
COECIMHEHMH.

KonunuectBo BemecrBa. Moabs. MoisipHass Macca. B3anMOCBsI3b KOJIMYECTBA,
Macchl M 4YHCJIa CTPYKTYpPHBIX €IMHUI] BemlecTBa. Pacuérsl mo ¢opmynam
XUMUYECKUX COECTUHEHUN.

du3nyeckne U XMMUYECKUE SIBJICHUS. XUMUYECKAsl pEeaklys U €€ MPU3HAKU.
3aKOH COXpaHEHMs Macchl BeLECTB. XHUMHUYeckue ypaBHeHMs. Kiaccudukanus
XMMHUYECKUX peakluil (COeIUHEHUS], Pa3I0KEHUs, 3aMEILIEHUs, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHWYECKOHM IMMOCYI0H, NpaBUjaMu padoThl B J1a0OpATOPUHU U
npuémMamMu oOpaleHus ¢ J1abopaTopHbIM 00OPYAOBAaHUEM, U3YUEHUE U OINKCAHUE
(¢u3nyeckux CBOMCTB OOpa3lOB HEOPraHWYECKUX BEIIECTB, HaOJIO/IEHUE
¢usnyeckux (IUIaBI€HUWE BOCKA, TasHUE JIbJla, PAaCTUPAaHUE caxapa B CTYIIKE,
KUIIEHUE M KOHAEHCAIMs BOJABI) U XUMHUYECKUX (TOpPEHHE CBEYM, NMPOKAJIUBAHUE
MEJHOM MPOBOJIOKU, B3aUMOJEHCTBUE MeNa C KUCIOTOMN) SBJICHHUM, HAOIIOACHUE U
OMMCAaHUE MPU3HAKOB MPOTEKAaHUs XUMHUECKUX DPEaKIUil (pa3ioxeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KUCIOTHI C XJOPUAOM Oapusi, pa3ioXeHHe THAPOKCUAA
memu (1) mpu marpeBanuu, B3auMoieicTBrE xene3a ¢ pactBopom cosu meau (II),
U3y4YeHUE CIOCOOOB Pa3JeNeHHs] CMECEH: ¢ MOMOIIbI0 MAarHuTa, (pUIbTPOBAHUE,
BbIIIapUBaHUE, AUCTWUISLUA, XpoMaTorpadus, MpoOBEJEHUE OYUCTKH NOBApPEHHON
conu, HaOMIOJAEHWE M ONUCAaHWE  pEe3yJbTaTOB  NPOBEJICHUS  OIbITa,
WUIIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MacChl, CO3JaHUE MOJEIEH MOJIEKYII
(ILIapOCTEPKHEBBIX ).

BaskHeilimue npeacTaBUTe M HEOPraHNYECKUX BelleCTB

Bo3nyx — cmech razos. CocrtaB Bo3zmyxa. Kucimopoa — snemeHT u mpocTtoe
BeniecTBo. Haxoxxnenue kuciaopojga B Hpupone, (PU3MYECKHME U XUMHYECKHE
cBoiictBa (peakuuu ropenusi). Oxcuabl. [Ipumenenune xucnopoma. CrocoOsbl



MOJIy4eHHUs] Kuciopoja B JjabopaTopuu U MpoMmblluieHHOCTH. Kpyrosopor
Kuciopoaa B mpupoze. O30H — auioTporHas MoAuGUKaIs KUCIopoaa.

TernoBoit »hdekT XUMHUECKOW peaklud, TEPMOXUMUYECKHUE YpaBHEHUS,
DK30- M DHAOTEPMHYECKHE peaKuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHHE
BO3/lyXa, YCUJICHHE IMTAPHUKOBOTO 3(ppekTa, pazpylmieHue 030HOBOTO CIIOSI.

Bomopon — nanemeHT M mpocroe BemecTtBo. HaxokaeHue Bogopona B
npupoae, GU3MYECKUe ¢ XUMUYECKHE CBOMCTBA, MPUMEHEHUE, CIOCOObI
nony4yeHust. Kucmorel u conu.

Momnsipabliii 00bEM ra30B. Pac4€Tsl M0 XUMUYECKUM YPAaBHEHUSIM.

dusnueckne CBOWCTBA BOAbl. Boma kak pactBopurenb. PacTBOpEI.
HacellieHHbIE M HEHACBIIIEHHBIE PACTBOPHI. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBast 10Jisl BEIIECTBA B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJbI. OCHOBaHMS.
Ponw pacTBOpoB B mpHpoje M B KU3HU YeloBeKa. KpyroBopoT BoAbl B IPHUPOJE.
3arpsizHeHHe OpUPOIHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanusa neopranumdeckux coenuHenuit. Oxcuawl. Knaccudukarms
OKCUJIOB:  cojieoOpasytoniue (OCHOBHBIE, KHUCIOTHbIE, amMQOTepHbIE) U
HecosieoOpaszyromue. Homenknarypa oxcugoB. Dusmyeckue ©U XUMHUYECKUE
CBOMCTBA OKCHIOB. [lonyuenue okcuaos.

OcHoBanus. Knaccupukauuss ocHOBaHMM: IIENOYM U HEPACTBOPUMBIE
ocHoBaHMs. HoMmeHknaTypa ocHoBaHMil. PU3MYECKHME U XUMUYECKHE CBOMCTBa
ocHoBaHuu. [loryyeHre OCHOBaHUM.

Kucnotsl. Knaccudukanusa kucinor. Homenknarypa kucinor. @uznyeckue u
XAMHUYECKUE CBOWCTBA KUCIOT. Psanm aktuBHOocTM MetaimmoB H. H. bekerona.
[lony4yeHne KHUCIIOT.

Conu. HomeHnknarypa coneil. @u3nyeckue M XUMHUYECKHE CBOMCTBA COJEH.
[Tosyuenue counen.

['eneTnueckas CBA3b MEXAY KJIACCAMU HEOPTraHWUYECKUX COCTUHEHHM.

Xumuueckuii IKCnepumenm:

KauEeCTBEHHOE ONPENEIICHUE COJEPKAHU KUCIOPOJa B BO3/IyX€E, IMOJTyUYCHHE,
coOupaHue, pacrlo3HaBaHME M M3yYEHUE CBOMCTB KHUCIOpOAa, HAOIIOACHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOAOM M YCIOBHUS BO3HUKHOBEHUS U
NpeKpaileHus TopeHust (Mokapa), O3HAKOMJIEHHE C O00pa3llaMu OKCUJIOB U
ONMCaHUE HX CBOMCTB, MOJy4Ye€HHE, COOMpaHWE, PpACIIO3HABAHUE M H3yUYEHHE
CBOWCTB BOJIOpOJia (ropeHue), B3auMojelicTBiue Bojoposa ¢ okcugoM meau (II)
(BO3MOYKHO HCIOJIb30BaHUE BHUAEOMATEpUaiIoB), HaOIOAEHUE O00pa3LOB BEILECTB
KOJIMYECTBOM 1 MOJIb, HCCIIEOBAaHUE OCOOEHHOCTEM pacTBOPEHUsSI BEILECTB C
pa3IUYHOM pPACTBOPUMOCTBIO, MPUTOTOBIIEHHE PACTBOPOB C OMNPEAEIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aUMOJAECHUCTBUE BOJbBI C METAJLIAMU
(HatpueM ©  KaiubleM) (BO3MOXKHO  HCIIOJIb30BAaHUE  BHJIEOMATEPHANIOB),



UCCIIEJOBaHHE O00pa3lloB HEOPraHMYECKHUX BEIIECTB pPa3jIMUYHBIX KJIACCOB,
HaOJII0/IEHUE U3MEHEHHS] OKPACKU MHAMKATOPOB B PACTBOPAX KUCIOT M ILIEJIOYEH,
u3ydyeHue BizauMoaenctBua oxcuaa meau (II) ¢ pacTtBopom cepHON KHCHOTHI,
KHCJIOT C MeTajulaMHU, pPEeakUUi HEUTPAIM3aLHM, IIOJYyYCHUE HEPACTBOPUMBIX
OCHOBaHMM, BBITECHEHHE OJHOIO METAJUIa JPYTMM W3 PAacTBOpa COJM, PELICHUE
DKCIIEPUMEHTAJIBHBIX 3alad 10 Teme «BaxHelmme Kiacchl HEOPraHMYECKHX
COCAUHEHUI.

Hepuoanyecknit 3akoH u Ilepuoamyeckasi cucreMa XMMHYECKHX
iemeHToB JI. U. MengeneeBa. CrpoeHue aroMoB. XUMHYECKasl CBA3b.
OKHCINTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble MOMBITKM KiIAacCU(UKALMM XUMUYECKUX 3JeMeHTOB. [loHsTHE O
IpyNMax CXOJIHBIX D3JEMEHTOB (ILUEJOYHbIE U IIEJIOYHO3EMENIbHbIE METalIbl,
rajioreHbl, HHEPTHBIE ra3bl). DIEMEHThI, KOTOPbIE 00pa3yrOT aM(POTEpHbIE OKCUIBI
Y TUAPOKCHUJIBI.

[lepronnyeckuit 3akoH. Ilepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
NU. MenneneeBa. KopoTkonepuonHas W JJUHHONEpPHOAHAs  (OpPMBI
[lepuognyeckon cucteMbl xumuuyeckux 3ieMeHToB 1. Y. Menneneesa. 1lepuonsl
u Tpynnbl. OU3NYEeCKUH CMBICH MOPSAIKOBOTO HOMEPA, HOMEpPOB IIepuoAa H
TPYIIIBI DJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oTonsl. DnekTpoHbl. CTpoeHue
JJIEKTPOHHBIX ~ 000JI0YEK aToMOB TMepBbIX 20 XUMHYECKHX DJEMEHTOB
[lepnogmueckon cucremsl [. 1. MenneneeBa. XapakTepUCTHKA XUMHYECKOTO
AJIEMEHTA 10 ero noyoxeHuro B [lepuoanueckoit cucreme /. . Menaeneena.

3aKOHOMEpPHOCTH W3MEHEHUS pPAANYyCa aTOMOB XHMHYECKHX 3SJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 TPyNIaM U IEpUoIaM.

3nauenue [leproanueckoro 3akoHa u [leprnoauueckoil CUCTEMBI XUMHYECKHUX
DJIEMEHTOB Ui pa3BuTHA Hayku W npaktuku. . M. MenneneeB — yd€Hbli H
IrpaXKIaHUH.

Xumnyeckass cBs3b. KoBasneHTHass (mosisipHass W HETOJISIpHAsi)  CBSI3b.
DIEeKTPOOTPULIATEIBHOCTh XUMHUYECKHUX 1eMEHTOB. MIOHHas CBA3b.

Crenenp  oxkucieHus.  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIE  PEAKLUU.
[Iponiecchbl OKMCIIEHNs U BOCCTAHOBIIEHUS. OKHUCIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpa3loB BELIECTB METAJUIOB M HEMETAJUIOB, B3aWMOJAEWUCTBUE
IMAPOKCUIA LHMHKA C pPAacTBOPAMHU KHUCJIOT M WIEJIOYEH, INPOBEICHUE OIBITOB,
WUIKOCTPUPYIOLIMX  NPUMEPBI  OKHUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
(ropeHue, peakliiy pa3oKeHUsl, COSTUHEHU).

Mesicnpeomemmuoie ceazu



Peanmu3anus MeXNnpeaMETHBIX CBA3€H NpU W3YYEHUM XUMHH B 8 Kiacce
OCYIIECTBIISIETCS. 4YE€pe3 HCIOJIb30BAHWE Kak OOIIMX €CTECTBEHHO-HAyUYHBIX
MOHATUM, TAK W MOHATHH, SBISIONIUXCS CUCTEMHBIMU ISl OTAEIBbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHATHUSA: HAay4dHbId (akT, rurnore3a, Teopus,
3aKOH, AaHaJlW3, CHHTE3, KIacCUpUKalus, NEpUOJAUYHOCTb, HAOIIOJEHUE,
DKCIIEPUMEHT, MOJIEIIMPOBAHUE, U3MEPEHUE, MOJIEIb, SIBIICHHE.

@dusnka: Marepus, aTroM, OJJIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIHUJ,
W30TOIIBI, PAAUOAKTUBHOCTB, MOJIEKYJA, JJIEKTPUUECKUN 3apsii, BELIECTBO, TEJO,
00BbEM, arperaTHOe COCTOSIHHE BEILECTBA, a3, (PU3NYECKUE BETUUYUHBI, €IUHUIIBI
U3MEPEHHUsI, KOCMOC, TUTAHETHI, 3B€37bl, COoHIIE.

buonorus: porocuntes, apixanue, buocdepa.

['eorpadus: armocdepa, rtuapochepa, MHUHEpPANbI, TOPHBIE MOPOJIHI,
ITOJIE3HBIE UCKOMAEMBIE, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemiecTBo M XUMHYECKasi peaKIHs

Ilepunonnuecknii 3akoH. [lepnonnueckas cucteMa XMMUYECKUX IEMEHTOB /.
. MenneneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTHM B W3MEHEHWUU CBOMCTB
XUMUYECKUX DJIIEMEHTOB TMEPBbIX TPEX MEPUOAOB, KalHsl, KalblUs U HX
COCAUHEHUN B COOTBETCTBUU C IIOJIOKEHHUEM JJIEMEHTOB B Ilepuommueckon
CHUCTEME U CTPOECHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHIbI XMMHYECKOW CBS3U. THIBl KPUCTALIMYECKHX
PEMETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEMIETKHA U
BHJIa XUMHYECKOI CBSI3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKHX BEIIECTB. XUMHUYECKUE
CBOMCTBAa BEUIECTB, OTHOCSAIIMXCA K Pa3IW4HbIM KjaccaM HEOPraHWYECKHX
COEIMHEHNN, TEHETUYECKas CBSI3b HEOPTAaHUYECKUX BEIECTB.

Knaccudukanmsa XuMU4ecKUX peaklii Mo pa3InyHbIM NpU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B pEaKUUU BEIIECTB, MO TEIJIOBOMY 3(PQeKTy, Mo
U3MEHEHUIO CTETEHENW OKHCIEHUS XUMUYECKHX 3JIEMEHTOB, IO OOpaTHUMOCTH, IO
YUYaCTHIO KaTajau3aTopa). DK30- U SHAOTEPMHUUYECKUE PEAKIMH, TEPMOXUMHUUECKUE
YPaBHEHMUSL.

[ToHsiTHE O CKOPOCTHM XUMHYECKOM peakiuu. [loHsTHEe 00 00paTUMBIX U
HEOOpaTUMbIX XUMHUYECKUX peakiusx. [IoHATHEe O rOMOreHHBIX M IeTepOTreHHBIX
peakumsx. Ilonstue o karanuse. [lonsaTne 0 xuMuyeckoM paBHoBecuu. DakTOpHI,
BIIMAIOIIME HA CKOPOCTh XMMHYECKOW PpEAKUMH M TOJIOKEHUE XUMHYECKOIO
PaBHOBECHSI.

OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE ~ PEAKLMM,  JJIEKTPOHHBIM  OanaHc
OKHCJIUTEIBHO-BOCCTAHOBUTEIIBHOM  pEaKLuu. CocraBnenue  ypaBHEHUH



OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKIMl €  HCIIOIB30BAaHHEM  METOJA
3JIEKTPOHHOT'O OalaHca.

Teopus 3MEKTPOIIUTUYECKON JUCCOLMALMHU. DIEKTPOJIUTHI U HEAIEKTPOIUTHI.
Karnonel, aHroHbl. MeXaHH3M AUCCOLMALMKM BEIIECTB C PA3JMYHBIMU BUJIAMU
xuMuueckoit cBsa3u. Crenenb qucconuanviv. CUIbHbIC U CIA0BIE DJICKTPOJIUTHI.

Peakiun moHHOTO OOMEHa. Y CI0BUS NPOTEKAHUS peakluii HOHHOrOo OOMeEHa,
IIOJIHBIE WM COKpAIEHHBIE HMOHHBIE YpaBHEHHs peakuuil. CBoiicTBa KHCIOT,
OCHOBaHMMI M COJEd B CBETE€ NPEICTABICHUNA OO0 BIEKTPOJUTUYECKON
nucconuanuu. KauectBeHHble peakiiny Ha HOHBL. [loHATHE O THIPOIIU3E COeil.

Xumuueckuii IKCnepumenm:

O03HAKOMJICHUE C MOJEISIMU KPUCTAUIMYECKUX PEIMIETOK HEOPraHWYECKHUX
BEIIECTB — METAJUIOB U HEMETauIOB (rpadurTa M anmasa), CJIOXKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW pEeaKUuu
OT BO3JCHCTBUS PA3NMYHBIX (PAKTOPOB, HCCIEAOBAHHE BJIEKTPONPOBOAHOCTH
pacTBOpPOB BEWIECTB, MpOLECCa IUCCOLMALMU KHCIOT, IIEJI0Yed M COJel
(BO3MOXKHO  MCIIOJIb30BAaHME  BHJIEO MaTEepUalioB), MPOBEIACHHE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ MpPU3HAKW  [POTEKAHWS  peakuuid  HMOHHOrOo  OOMEHa
(oOpazoBaHue ocajaka, BbIJCICHUE Ta3a, oO0pa3oBaHUE BOJIbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ IPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBHUTENBHBIX  peakUui
(ropeHue, peaklUuu pas3iokKeHHs, COEIUHEHUs), paclio3HaBaHUE HEOPTraHMYECKHX
BEIIECTB C TIOMOLIBIO KAayeCTBEHHBIX pEAKUMHA HAa HOHBI, PEIICHHE
AKCIIEPUMEHTAJIbHBIX 3a/1a4.

Hemertanibl u MX coeiMHEHUS

OO6mass xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHUS AaTOMOB,
XapakTepHble CTeNEeHU OKucieHus. CTpoeHue M (U3NYECKUue CBOMCTBAa MPOCTHIX
BEIIECTB — TAJOTeHOB. XMMHUYECKHE CBOMCTBA Ha IpHUMEpPE  XJIOpa
(B3aMMOJEHCTBHE C METaNlaMH, HEMeTalllaMH, WIeno4amMu). XJIOpOBOAOPOI.
ConsiHast KHCIIOTa, XMMUYECKUE CBOMCTBA, MOJy4YeHHE, NPUMEHEHHE. [lelicTBhe
XJIOpa M XJOPOBOJOPOJA HA OpPraHU3M 4YeJOBeKa. BakHeHlme XJIOpHIbl M HX
HAXO0XKJEHUE B IPUPOJE.

OOmast xapakTepuctika 31eMeHToB VIA-rpynmbl. OcoOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTENEeHU OokucieHuss. CTpoeHue W (pu3myecKkue CBOMCTBA
IPOCTBIX BELIECTB — KUCIOPOAA U Cepbl. AJIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMudeckue cBoiicTBa cepbl. CepoBOJOpOJ, CTpOeHHue, (PU3NUECKUe U
XUMHUYECKHE CBOMCTBA. OKCHIBI Cepbl KaK IMPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (u3Mueckue W XUMHUYECKHE CBOMCTBa (00mIME Kak
NpEACTaBUTENS Kjacca KHUCJIOT U crnenudpuyeckue). XHUMHYECKUE PEeaKlUH,
JeXallue B OCHOBE MMPOMBILUIEHHOTO CHoco0a IMOJIYyYEHUsT CEPHOM KHUCIOTHI.
ITpumenenune cepHoil KMCIOTBL. COJIM CEPHOM KUCIJIOTBI, KAYECTBEHHAsl pEaKUs Ha



cynbdar-uon. Haxoxknenue cepbl U €€ COCAUHEHUN B TMPHUPOJE. XHUMHUECKOE
3arpsi3HEHUE OKPYXKAKoIIeH cpelpl COSAMHEHUSIMU Cepbl (KUCIOTHBIE O,
3arpsi3HEHUE BO3yXa U BOJOEMOB), CIIOCOOBI €ro MPEeA0TBPAICHUS.

OOmast xapakrepucTtuka 3J1eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOECHMS
aTOMOB, XapaKTEPHBIEC CTETICHU OKHCICHHS. A30T, PaCIpPOCTPAHCHHUE B MPHUPO/IE,
bu3nueckue U xumMrueckue cBoictra. KpyroBopor a3ora B npupojie. AMMHAK, €ro
bu3nUecKue 1 XUMUYECKHUE CBOMCTBA, MoJlyueHue U npuMeHeHue. Conu aMMOHUS,
X (U3UYECKUE U XUMUYECKHE CBOMCTBA, MpuMeHeHNe. KauecTBeHHas peakius Ha
WOHBI aMMOHUS. A30THas KHCJIOTa, €€ TOJydeHHE, (PU3NICCKUEe M XUMHUUYCCKUC
cBOlcTBa (00OIIME Kak MPEACTaBUTENs Kiacca KUCIOT U CcHenuuyeckue).
Hcnonb3oBaHne HUTPATOB M COJIEM aMMOHHUSI B KadyeCTBE MHHEpaJIbHBIX
ynoopeHuil. XuMru4eckoe 3arps3sHeHNEe OKPY>KaIOIIe Cpeibl COeTMHEHUSIMU a30Ta
(KUCIIOTHBIE MOXKIW, 3arps3HEHUE BO3AyXa, MOYBBI U Bogoémon). Ddocdop,
ajuioTponHeie Mogudukanuu ¢gocdopa, puznueckue M XUMHUYECKHE CBOMCTBA.
Oxcun docdopa (V) u bochopHas kuciaoTa, pu3MIeCKUe U XUMHUIECKUE CBOMCTBA,
nosyuenue. Mcnons3oBanue GpocdaToB B Ka4ECTBE MUHEPATBHBIX YI0OPEHUM.

O6mast xapaktepuctuka snemMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB,  XapaKTepHbIE  CTCIICHH  OKUCICHUS.  YTJEpOjd,  aUIOTPOITHBIE
MOAM(UKAIMK, pacIpOCTpaHEHUE B TpUpoAe, (U3NYeCKHe W XUMHUYECKUC
cBoicTBa. AncopOuusa. Kpyrosopot yriaepona B npuponae. OKCUIbl yriiepoaa, ux
buznueckue W XUMHUYECKHE CBOICTBA, JEHCTBUE Ha JKHUBbIE OpPraHU3MBI,
MOJIYYCHUE W TPUMEHEHHE. DKOJOTUYECKHE MPOOJIEMbI, CBSI3aHHBIE C OKCHIOM
yriaepoaa (IV), rumore3a riao0albHOrO TMOTEIJIEHUS KIMMara, MNapHUKOBBIN
s dekt. YronpHas KucaoTa U €€ coiu, uX PU3NYeCKUe U XMMUYECKHE CBOMCTBA,
nojyueHue U npumeHeHue. KauecTBeHHas peakuuss Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIUHE, TTPOMBIIINIEHHOCTH U CEITHCKOM
XO3SMCTBE.

[TepBoHAYATEHBIE TTOHATHS 00 OPTaHUYECKHUX BEIIECTBaX KaK O COCITMHECHUSIX
yraepoja (MeTaH, 3TaH, dTUJIEH, alleTHUJICH, dTAHOJI, TJIMIIEPUH, YKCYCHAsl KHCIIOTA).
[IpupoaHbie HMCTOYHUKHU YIIIEBOJOPOAOB (Yyrojb, NPHUPOAHBIA ra3, He)Tb),
NPOJAYKTHI WX TmepepaboTku (O€H3WH), UX POJb B OBITY M MPOMBIIUICHHOCTH.
[TorsiTHE 0 OMOJIOTMYECKU BaXKHBIX BEIIECTBAX: JKUPaAX, OCJIKaX, YIJIeBOIaX — U MX
poli B OJKM3HU UeEJOBEKa. MaTepualbHOE CIWHCTBO OPTaHUYECKUX W
HEOPTaHUYECKUX COCTUHEHUHN.

KpemHuuii, ero ¢usznueckue M XUMHYECKHE CBOWCTBA, IMOIY4YEHUE U
npuMenenue. CoenuHenuss KpeMmHusi B mpupoje. OOiue mnpeacTaBlieHus 00
okcune kpemuus (IV) u kpemuueBoil kucnore. CUIMKAThl, X HCIOJIb30BAaHUE B
OBITy, B TIPOMBINIUICHHOCTH. BakHEWIIe CTPOWTENbHBIE MaTepHaNbl: KEpaMHKa,



CTEKJIO, IIEMEHT, 0eToH, eje300eToH. [Ipobnembl 6€30MacHOr0 MCIOIb30BaHUS
CTPOUTENBHBIX MATEPUAIOB B TOBCETHEBHOM )KU3HH.

Xumuueckuii IKCnepumMeHm:

U3y4eHHE 00pa3l0B HEOPTAHUYECKUX BEILIECTB, CBOMCTB COJITHOW KHCIIOTHI,
IPOBEICHHE KAUECTBEHHBIX PEaKUMi Ha XJIOPH-UOHBI U HAOIIOAEHUE MPU3HAKOB
WX TIPOTEKAHMs, OIBITHI, OTpaKalIIHe (PU3NUECKHE W XHUMHYECKHE CBOMCTBA
rajJJor€HOB M HUX COEAMHEHUN (BO3MOXKHO HCIOJIb30BaHUE BUICOMATEPHUAIIOB),
O3HAKOMJIEHME C oO0Opa3uaMu XJIOPUIAOB (TaJOT€HHUIOB), O3HAKOMIICHHE C
oOpasnamMu  ceppl M €€  COCOUHEHUSIMU  (BO3MOXKHO  HCIIOJIb30BaHUE
BHJICOMATEpUAIIOB), HAOIIOACHUE Mpoliecca OOYTIIMBaHUS caxapa IMoJl IeUCTBUEM
KOHILICHTPUPOBAHHON  CEPHOM  KHUCJIOTBI, M3YY€HUE XHUMHYECKHX CBOMICTB
pa30aBlIeHHON CEpHOM KUCIIOTHI, TPOBEICHUE KAUYECTBEHHOM peaKkIuu Ha CyibQaT-
VMOH M HAOJI0JeHUE NpH3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHWE C (PU3MUYECKUMU
CBOMCTBaMM a30Ta, (ochopa M MX coeAMHEHUH (BO3MOKHO HCIIOIb30BAHUE
BUJIEOMATEPHUAIIOB), 00pa3aMu a30THBIX U (HochopHBIX yaoOpeHui, moaydeHue,
coOupanue, pacrno3HaBaHWE U HW3Y4YEHUWE CBOWCTB aMMHaka, IIPOBEJICHUE
KaueCTBEHHBIX PEaKlMii Ha MOH aMMOHHS U PocdaT-uoH U U3ydyeHHE MPU3HAKOB
UX IPOTEKaHMUsI, B3AMMOIEUCTBAE KOHIEHTPUPOBAHHON a30THOU KHCIIOTBI C MEIBIO
(BO3MOKHO HCMOJIb30BaHUE BHUJICOMATEPUAJIOB), W3y4YCHUE MoOJeIen
KPUCTAJUIMUECKUX PEmETOK anmasa, rpadura, dyiepeHa, O3HAKOMIICHHE C
MIPOLIECCOM  aJICOPOIMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOra3a, MoJydeHHe, COOMpaHue, paclo3HaABaHUE U H3yUYEHHE
CBOMCTB YIJIEKHCIIOTO ras3a, MPOBEJICHHE Kau€CTBEHHBIX pEaKIMil Ha KapOoHAT U
CWJIMKAT-UOHbl W M3YYECHHE MPU3HAKOB UX MPOTEKAHUS, O3HAKOMIIEHHUE C
NPOAYKIMEH CHUJIMKAaTHOM MPOMBIIIJIEHHOCTH, PEIICHUE 3KCIEPUMEHTAIbHBIX
3a7a4 1o tTeMe «BaxHelire HeMeTaulbl U UX COEAUHEHUS.

MeTtasiibl U MX COeAUHEHUS

OO01ast XxapakTepUCTUKa XUMUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux nosiokeHuss B llepuommueckon cucreme xumuuyeckux siemeHtoB [, .
MenpneneeBa u crpoeHus aToMoB. CTpoeHue meTamuioB. Meramuyeckasi CBA3b U
METAJUIMYECKass ~ KpPUCTAJUIMYECKass  PEIIETKa.  DJIEKTPOXUMHUYECKUH  pAl
HaIpspKeHU MeTauioB. @U3NYecKne U XMMUYECKHE CBOWMCTBa MeTaiioB. O0mue
crocoObl Mody4yeHus: MeTauioB. [loHSATHE O KOpPpO3MHM METajulOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTaib, YyryH, TIOPATIOMUHUMN,
OpoH32a) U X MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[lenouHble MeTaIIbI: MOJ0XKeHHue B lleprognyeckoil cucTeMe XMMHUYECKHX
anementoB /. . MenneneeBa, CTpO€HHE MX aTOMOB, HaxOKJIECHUE B IPUPOJE.
duznyeckre U XMMUYECKUE CBOWCTBA (Ha mMpuMepe HaTpus U Kanusi). OKcuabl u



TMAPOKCUIBl HaTpusi W Kainus. lIpuMeHeHue IIeNOYHBIX METAIOB M HX
COCIUHEHHUN.

[Ileno4yHO3EMENBHBIE METAJIBI  MarHMii W KaJbLUi: IIOJOXKEHHE B
[lepnognueckon cucreme xuMuueckux sneMeHToB [[. M. MenneneeBa, crpoeHune
UX aTOMOB, HaxoXJeHue B npupoze. Gusnueckrne 1 XUMUYECKUE CBOMCTBA MarHus
U KanblMs. Baxkueimmue coeluHeHUs KaiblMs (OKCUA, THIPOKCHI, COJIH).
JXKécTkocTb BOJBI U CLIOCOOBI €€ yCTpaHEHUS!.

AlroMuHUN: ToN0keHne B [leprnoandeckoil cucteMe XuMUYECKUX SJIEMEHTOB
J. . Menneneesa, cTpoeHHuE aToMa, HaxOXKICHHE B mpupone. Pu3nvecKue u
XUMHUYECKHE CBOMCTBA aTlOMHUHHS. AM(POTEpHBIE CBOICTBA OKCUAA U THAPOKCHIA
QITFOMUHUS.

Kenezo: nonoxxenue B llepuoanyeckoi cucreMe XUMUYECKHAX 2JIEMEHTOB /.
N. MeHnneneeBa, CTpOE€HHE aroMa, HAaXOXKIAeHHE B mnpupone. Pu3ndecKkue Hu
XUMHUYECKHE CBOMCTBA kene3a. OKcHibl, TuapoKcuabl U conu xenesa (1) u xenesa
(III), ux coctaB, CBOWCTBA U MOJTYYCHUE.

Xumuueckuii IKCnepumMeHm:

O3HAaKOMJICHHE C o00pa3llaMM METauIoB U CIUIAaBOB, HMX (PU3HMUECKUMHU
CBOMCTBaMM, M3Y4YEHHE  PE3yJbTATOB KOPPO3HMH  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOEHHOCTEH B3aUMOJEUCTBUS OKCH[A
KaJblUsl M HATpus C BOJOM (BO3MOJKHO HCIIOJIb30BAHUE BUIEOMATEPHUAIIOB),
VICCJIEIOBAHNE CBOMCTB KECTKOM BOJBI, MPOLECCA TOPEHUS Kelle3a B KUCIOPOJE
(BO3MOXXHO  HCIIOJIB30BAHHE  BHUAEOMATEPUAJTIOB), IPU3HAKOB  IPOTEKAHUs
KAUECTBEHHBIX PEAKIMil Ha MOHBI: MAarHus, KaublUs, aJIFOMUHUS, LIMHKA, JKEJe3a
(IT) u xxenesza (II1), meau (1), HabnroAeHNE U OMKUCAaHUE MPOIIECCOB OKpAIIMBAHUS
IUIAMEHW HWOHAMM HaTpHsl, KajJiusig W Kajdblus (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPHAIIOB), UCCIEI0BaHUE aM(pOTEPHBIX CBOMCTB TMAPOKCUAA ATFOMUHUS
Y TUAPOKCH]IA IMHKA, PEIIEHNE SKCIEPUMEHTANIBHBIX 3a7a4 o TeMe «Baxueiiine
METaJUIbl U KX COEAMHEHUS.

XuMHS M OKPYKAOIIAS cpeaa

BemecrBa n marepuasbl B IIOBCEIHEBHOW >KM3HU 4eJIoBeKa. be3omacHoe
UCIIOJIb30BaHUE BEILECTB M XMMHYECKUX peakuuil B ObiTy. [lepBas momorp npu
XUMHUYECKUX OKOTaX U OTPABIICHUSX.

XHWMHUYECKOE 3arps3HEHUE OKpYXKaroled cpenbl (mpeaenbHas AOoMmycTUMast
KOHIIeHTpanus Bemiects, aanee — [1JIK). Posib xumMun B pemieHun 3K0J0THYECKUX
pooem.

Xumuueckuii IKCnepumMeHm:

u3ydeHue oOpasloB MaTepuanoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEpPHbBIE
MaTepHabl).

Mescnpeomemnuwle céasu



Peanmu3anus MeXnpeaMETHBIX CBA3€H NpU M3y4eHUMM XUMHH B 9 Kiacce
OCYIIECTBIISIETCS. 4YE€pe3 HCIOJIb30BAHWE Kak OOIIMX €CTECTBEHHO-HAyUYHBIX
NOHATUH, TaK W MOHATUH, SBJISAIOIINXCSA CUCTEMHBIMU JUISI OTAENIBHBIX IIPEIMETOB
€CTECTBEHHO-HAYYHOI'0 ITUKJIA.

OO1Me ecTEeCTBEHHO-HAYUYHbIE MOHATHUSA: HAy4YHbIA (DaKT, rUMoTe3a, 3aKOH,
TEOpUs, aHalu3, CHHTE3, KiIaccu(pukaluus, NEepPUOAUYHOCTb, HAOIIOIEHUE,
DKCIIEPUMEHT, MOJEIUPOBAHUE, H3MEPEHHUE, MOJENb, SBICHHE, ITAPHUKOBBINA
s deKT, TEXHOIOTUS, MaTEPHUAIIBI.

®duznka: Marepusi, aToM, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHU],
U30TONbI, PATUOAKTUBHOCTh, MOJIEKYJIA, BJIEKTPUUYECKUN 3apsia, MHPOBOIHUKH,
HOJYIPOBOJHUKH, JUDJIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TENIO, OO0BEM,
arperaTHOe COCTOSIHUE BEILIECTBA, I'a3, paCTBOP, PACTBOPUMOCTb, KPUCTAIUIMYECKAs
peméTka, CIUIaBbl, (PU3NYECKHE BEJIMYUHBI, €AUHULIBI W3MEPEHHS, KOCMHYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, CONHIIE.

buonorust: ¢ortocunTes, npixanue, Ouocdepa, dKOCUCTEMA, MUHEPAIBHBIC
y10OpeHus, MUKPOIJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHBIC BEIIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MHUHEpaIbl, TOPHBIE MOPOJBI,
M0JIE3HBIE UCKOIMAEMbI€, TOIINBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XNUMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yJbTaThl OCBOEHHUS MPOTPAMMBI OCHOBHOTO OOIIEro
00pa3oBaHMs JTOCTUTAIOTCS B XOJ€ OOYy4YeHUS XUMHH B E€JUHCTBE Yy4eOHOU u
BOCIIUTATEIHLHON JIEATEIbBHOCTH B COOTBETCTBUU C TPAUIIMOHHBIMU POCCUUCKUMU
COIMOKYJIBTYPHBIMU U JyXOBHO-HPABCTBEHHBIMU IICHHOCTSIMU, TPUHSITHIMU B
o0IllecCTBE MpaBWUIaMU W HOPMaMU MOBEAEHUS U CIIOCOOCTBYIOT TMpoIeccaM
CaMOTMO3HAHUsI, CAMOPA3BUTHUSA U COITUAITM3AIUN 00YyHArOITUXCS.

JIn4HOCTHBIE ~ pe3yNbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOy4YaroIIMXCA
PYKOBOJICTBOBAThCS CHUCTEMOW TMO3WUTHUBHBIX IIEHHOCTHBIX OpHUEHTAlUA U
pacuIMpeHue onbITa AesITEILHOCTH Ha €€ OCHOBE, B TOM UHUCJIC B YACTH:

1) naTpuOTHYECKOT0 BOCTIMTAHUSI:

LEHHOCTHOTO OTHOUIEHHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPHUUYECKOMY
U HAYyYHOMY HACIEIUI0, TTOHUMAaHHS 3HAYEHUS XUMHYECKOM HayKH B JKH3HU
COBPEMEHHOr0 OO0IIECTBa, CIIOCOOHOCTH BIAJETh JOCTOBEPHOU HMHPOpMaIruen o
MEPEIOBbIX JOCTUXKEHUSIX U OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOW XUMMH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUAX 00 YCTPONCTBE MUpPa U OOIIECTBA;

2) rpasKAaHCKOT0 BOCITUTAHMS:

NPEACTAaBICHUSI O COLMAIBHBIX HOPMax M TpaBWIaX MEXIMYHOCTHBIX
OTHOIIICHUHN B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIENOBATEeIbCKOM, TBOPYECKOM W APYrMX  BHJAAX
NeSATEeIbHOCTH, TOTOBHOCTH K Pa3sHOOOPAa3HOM COBMECTHOM NEATENbHOCTH TMpU
BBITIOJIHEHUHM YYEOHBIX, TMO3HABAaTEIbHBIX 3a/1ay, BBIMOJHEHUH XUMHUYECKHUX
HKCIEPUMEHTOB, CO3IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpolecce HTOM y4eOHON MAesATEeIbHOCTH, TOTOBHOCTU
OLICHMBAaTh CBOE TIOBEJICHHE U TMIOCTYIIKM CBOMX TOBAapHILE C MO3ULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUSA MOCIEACTBHI MOCTYIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUS:

MHUPOBO33PEHUYECKHUE TPEJICTABICHUS O BEIIECTBE M XMUMHUYECKOW peaKIluu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKHM M COCTaBJISIIOLIUE
OCHOBY JJII TIOHUMAaHUSI CYIIHOCTA HAy4YHOW KapTUHBI MHpA, MPECTaBlIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHSl MPUPOIBI, B3aWMOCBS3SIX YEIIOBEKA C
MPUPOIHOM CPENIOW, O POJIM XUMHUH B TTIO3HAHUU ITUX 3aKOHOMEPHOCTEW;

MO3HABATENIbHBIC MOTHUBBI, HAMPABJICHHBIE HA MOJYYEHHUE HOBBIX 3HAHUU IO
XUMHUH, HEOOXOAUMBIE IJisi OOBACHEHUs HAOJIOJAAEMBbIX MPOIECCOB M SIBIICHHUIA,
MO3HABATENIbHON, WH()OPMAIMOHHOM W YUTATEIbCKOW KYJIbTYpHl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEIbHOM pabOThl € Y4YEOHBIMM TEKCTaMH, CIPAaBOYHOU



JUTEPATYPOM, JIOCTYNMHBIMU TEXHUUYECKHUMHU CpEACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYUYEHHUI0 U TO3HAHUIO, JH0003HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTP K  €CaMOOOpa30BaHUIO, MPOEKTHOM M  HUCCIEI0BATEIbCKON
NEeATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPAaBIEHHOCTH M YPOBHSA OOy4YEHUsS B
JaJIbHEUIIIEM;

4) hopMHUPOBAHUSI KYJIbTYPbI 310POBbSI:

OCO3HaHUE IIEHHOCTH JKU3HU, OTBETCTBEHHOIO OTHOUIEHUS K CBOEMY
3JI0pOBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 XU3HHU, OCO3HAHUE MOCIEIACTBUN W
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOIEHUS aJKOrojsl, HAPKOTUKOB, KYpPEHHS),
HEOOXOJUMOCTH COOJIIOJIEHUSI MpaBuUil 0O€30MacHOCTH MpH  OOpallleHuu ¢
XUMUYECKUMU BEIIECTBAMHU B OBITY U pEaIbHON KU3HH,

5) Tpy10BOr0 BOCIIMTAHUS:

MHTEpEC K MPAaKTUYECKOMY M3yUYEHHUIO TpodeccHil U TpyJia pa3IMyHOro poja,
YBaXEHUE K TPyAy U pe3yibTaram TPYAOBOW IEATEIBHOCTH, B TOM YHCIIEC Ha
OCHOBE IPUMEHEHUS MNPEIMETHBIX 3HAHUA 1O XHMMHH, OCO3HAHHBIH BBHIOOP
WHUBUTyaIbHON TPAEKTOPUHU MPOAOKEHUSI 00pa30BaHus C YUYETOM JIMUHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEN,
YCHEMHON Npo(hecCHOHATBHON AeATEIbHOCTH U PAa3BUTHSI HEOOXOUMBIX YMEHHI,
TOTOBHOCTH a/IalITUPOBATHCA B MIPO(PeCcCHOHANIBHOM cpeje;

6) 9K0JI0THYECKOT0 BOCTIMTAHNA:

HKOJIOTMYECKU LEJIECO00pa3HOE OTHOIIEHHE K NPUPOAE KaK HCTOYHUKY
KU3HHU Ha 3eMJle, OCHOBE €€ CYIIECTBOBaHUSA, TOHUMAHUE LIEHHOCTH 310POBOTO U
Oe3omacHOoro oOpa3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(¢uznyecKkoMy M TICUXHYECKOMY 3/I0POBbIO, OCO3HAHUE IEHHOCTU COOJIIOJECHUS
paBuJ O€30MMACHOTO MOBEIEHUS IpU paboTe ¢ BEUIECTBAMHU, a TAKKE B CUTyalUsX,
YIPOXKAOIINX 310POBBIO U )KU3HU JTHOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUA, MOIYYaeMbl€ MPU W3YYEHUU XUMHUH, IS
penieHus 3a1a4, CBA3aHHBIX C OKPYKAOIIEH IPUPOJAHON CPEIO, ISl OBBIICHHUS
YPOBHSL  DKOJIOTUYECKOW  KYyJBbTYpbl, OCO3HaHHS TJI00AIbHOIO  XapakTepa
HKOJIOTUYECKUX MPOOJIEM M MyTeW MX PEUICHHs] MOCPEIACTBOM METOJOB XMMMH,
HKOJIOTUYECKOTO MBIIUIEHHS, YMEHHSI pPyKOBOJCTBOBATbCS UM B MO3HABATEIbHOM,
KOMMYHHKATUBHOM ¥ COLMAIBHOM MTPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B cocraBe wMmeTanpeIMETHBIX pe3yJbTaTOB BBIACISIOT 3HAYUMBIE IS
dbopMuUpOBaHUS MHUPOBO33pPEHUS OOIIEHAYYHBIE TMOHATUS (3aKOH, TEOpus,
IOPUHIUI, TUIIOTE3a, (PAKT, CUCTEMA, MPOLECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPHIE
UCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHbIX YYEOHBIX MpPEIMETaxX W MO3BOJSIOT Ha
OCHOBE 3HAaHUU U3 ATUX NPEAMETOB (POPMHUPOBATH MPEACTABICHUE O LEIOCTHOU



HAyYHOW KapTHUHE MHUPA, U YHUBEpCaJbHbIC YUeOHbIC NEUCTBUS (MIO3HABATEIbHBIC,
KOMMYHUKATUBHBIE, PETYJSITUBHBIE), KOTOpble obOecreunBaioT (HOpMHPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IIJITAHUPOBAHHUIO M OCYIIECTBICHUIO Y4eOHOMU
JEATEIIbHOCTH.

IMo3naBaTe/ibHbIe YHUBEPCAIbHBIE YUeOHbIE /1eiiCTBUS

ba3zoBble J1ornyeckue 1eicTBus:

YMEHUSI MCMOJB30BaTh NPHUEMBI JIOTHUECKOTO MBIIUIEHUS MPU OCBOCHUU
3HAHWH: PacCKPBIBaTh CMBICT XUMHYCCKUX TIOHSITHH (BBIICTSATH MX XapaKTEpPHBIC
MPU3HAKH, YCTAaHABIMBATh B3aMMOCBS3b C JIPYTHMH TOHSATHSMH), HCIIOIH30BaTh
MOHATHUS 711 OOBSICHEHUS OTJICIBHBIX ()aKTOB M SIBICHHM, BEIOMPATh OCHOBAHMS U
KPUTEPUH U1l KIaCCU(PUKAIMK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIU,
yCTaHaBJIMBATh TMPUYUHHO-CIICJCTBEHHBIE CBA3U MEXIY OOBEKTaMH H3YyUCHHS,
CTPOUTH JIOTHUECKHE PACCYXKIACHUS (MHIYKTUBHBIC, NEAYKTHUBHBIC, TIO aHAJIOTHH),
JIeaTh BBIBOJIBI M 3aKITFOUCHHS,

yMEHUE TMPUMEHSITh B TIpoOllecCe IIO3HAHMUS TOHATUSA (MPEIMETHhIE U
MeTarpeMETHbIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yEMbI€ B XUMUU,
peo0pa3oBbIBATh MIMPOKO MPUMEHSEMbIE B XUMHUH MOJIEIbHBIC MTPEACTABICHUS —
XUMHUYECKUU 3HAK (CUMBOJ JJIEMEHTa), XUMUueckas (opMyrna U ypaBHEHHE
XUMHUUYECKON peakli — NpU PEIICHUH y4eOHO-TTO3HABATEIbHBIX 3ajlay, C Y4ETOM
TUX MOJIENBHBIX MPEJICTABIICHUN BBISBISATH U XapaKTEPU30BATh CYIIECTBEHHBIC
MPU3HAKU U3YyYaeMbIX O0BEKTOB — XUMHUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUA,
BBEISIBIIATH ~ OOIIHME  3aKOHOMEPHOCTH, TPUYHHHO-CJICACTBCHHBIC CBS3HM U
MPOTUBOPEYHS B U3YIACMBIX TIPOIIECCAX U SIBICHUSIX.

Ba3oBble uccienoBarelbCcKue 1eMCTBUA:

YMEHHUE HCIOJIb30BaTh MOCTABJICHHBIE BOIPOCHl B KAaue€CTBE WHCTPYMEHTA
MO3HAHUS, a TaKKe€ B KAayeCTBE OCHOBBI JUIsi (OPMHUPOBAHUS THUIOTE3BI I10
MIPOBEPKE MPABMIIBHOCTH BBHICKA3bIBAEMBIX CYIKICHHUIA,

NpUOOPETEHUE OMbITa M0 TUIAHUPOBAHUIO, OpPraHU3allMd U TPOBEIACHUIO
YUYEHMUYECKUX JKCIIEPUMEHTOB, YMEHHE HaOMI0AaTh 3a XOJOM IpoIllecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €0 pe3yibTaT, (opMyIupoBaTh 000OIICHUS U
BBIBOJIBI IO Pe3yJibTaTaM MPOBEAEHHOIO OIbITA, UCCIIEIOBAHUS, COCTABIATh OTUET
0 MpOJIeJIaHHOM padoTe.

Pabora ¢ undpopmanmeii:

yMEHUE BBIOMpATh, aHAIM3UPOBATh M HWHTEPIPETHPOBATH HHOOPMAIUIO
Pa3IMYHBIX BUJIOB U (HOPM MPENICTABICHHUS, MTOJyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIOMYJISIpHASL  JIUTEpaTypa XHUMHYECKOTO COJEPXkKAHUS, CIPABOYHbBIC
nocoOus, pecypcel MHTepHETa), KPUTHUYECKH OICHWBATh MPOTHBOPECUYHUBYIO U
HEJIOCTOBEPHYI0 UH(POPMAIIHUIO;



YMEHHE NMPUMEHATh Pa3INYHbIE METOJbl U 3alpOoChl MPU MOUCKE U OTOOpE
UHPOpPMAILlMM U COOTBETCTBYIOUIMX JIaHHBIX, HEOOXOJUMBIX Ul BBIOJIHEHUSA
y4eOHBIX U MO3HABATEJbHBIX 33/a4 ONpPENeIEHHOIO TUIIA, TPUOOPETEHHUE OIbITA B
00JJaCTH  MCHOJIB30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TE€XHOJOTHM,
OBJIAJICHUE KYJbTYpPOW aKTUBHOTO MCIOJIb30BAHUS PA3IUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BBIOMPATh ONTUMAJIbHYIO (OpMY HpeacTaBiIeHUs HHOPMALUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJayd HECJIOKHBIMM CXEMaMHM, JAHAarpaMMaMH,
apyrumu popmamu rpavki 1 KX KOMOMHALUSMU;

YMEHUE UCIOJIb30BaTh M AaHAJIM3UpOBaTh B IIpolecce Y4YeOHOW U
UCCJIEI0BATENBCKONW JEATEIbHOCTH MH(POPMALUIO O BIWSHHUHA MPOMBILIIEHHOCTH,
CEIBbCKOIO XO3SIMCTBA M TPAHCIOPTAa HA COCTOSIHUE OKPYXKAroLEeHd NPUPOAHOU
Cpensbl.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIE YueOHbIe NeiiCTBHA:

YMEHHUS 3aJlaBaTh BOINpPOCHI (B XoJie Juanora W (WIM) OUCKYCCHUHU) IO
CylecTBy  oOcyxJIaeMoil  TeMbl, (OpMyIHpOBaTb CBOM  MPEIJIOKEHUSA
OTHOCHTEJILHO BBINOJHEHUS IPEMJIOKEHHON 3a/1a4H;

YMEHUS  NPEACTaBIATH  IOJYYEHHBIE  pPE3yJbTaTbl  ITO3HABATEJIBHOU
NEATEIbHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTax; JeJlaTh MpPE3EHTALUIO
pE3yNbTATOB BBIMOJHEHUS XMMHYECKOTO JKCIIEpUMEHTa (JJaOOpaTOPHOIO OIbITa,
71a00paTOpHOI pabOTHI 110 UCCIEAOBAHNIO CBOMCTB BEIIECTB, yUEOHOIO IPOEKTA);

YMEHMsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHHUKAMH B COBMECTHOM
NO3HABATEJIbHOM W MCCJIENOBAaTEIbCKOM  ACSATENbHOCTH  MPU  PELICHUU
BO3ZHMKAIOIIMX NPOOJEM Ha OCHOBE Yy4yé€Ta OOIIMX HMHTEPECOB M COTJIACOBaHUS
no3uuuid (00cyxaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOPAUHALUS
COBMECTHBIX JECHCTBUW, ONPEACICHUE KPUTEPUEB II0 OLEHKE KayecTBa
BBITIOJTHEHHOH pabOTHI U ApyTrue).

PerynsiTuBHbBIE YHHBepCcaJbHbIe y4eOHbIe 1eCTBUSA:

YMEHUE CaAMOCTOSITEIbHO OMNPENEATh LEIN JACSITENbHOCTH, IUIAaHUPOBATH,
OCYIIECTBJISATh, KOHTPOJUPOBATh U NPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
NesTEeIbHOCTD, BHIOUpaTh Harbosee 3pheKTUBHBIE CITOCOOBI pelieHusl yUeOHbIX U
IIO3HABATEJIbHBIX 337a4, CaMOCTOSITEJIBHO COCTAaBJIATh WM KOPPEKTUPOBATH
IPEUIOKEHHBIA AJITOPUTM  JIEMCTBUM TPHU BBINOJHEHUM 3aJaHUM C Y4YETOM
MOJIYYEHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTAaX — BELIECTBAX M PEAKLMSIX,
OLICHUBAaTh COOTBETCTBHE IOJYYEHHOI'O pe3yibTaTa 3asBICHHOW LEIH, YMEHHE
UCIIOJIb30BaTh U AHAJIM3UPOBATh KOHTEKCTHI, ITpeijlaraéMble B YCIIOBUU 3aJaHUM.

MNPEJIMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMeTHBIX pe3yJbTaTOB IO OCBOEHUIO 0053aTEIbHOIO
COZIepKaHUs, YCTAHOBJIEHHOTO JaHHOW (enepanbHO padoyell TpPOrpamMmoi,
BBIJIEJISIIOT: OCBOEHHBIE OOYYalOUIMMUCS HAay4YHbIE 3HAHUS, YMEHUS U CIIOCOOBI



NEUCTBUN, crneuupuyecKkue sl MpeAMETHOW obnactu «XUMHS», BUIbI
JEATEIBHOCTH MO  TMOJYyYEHHI0 HOBOIO  3HaHWs, €ro HWHTEpIpETalnH,
npeo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYaIUsX.

K xoH1y oOydenus B 8 kiiacce npeMeTHbIE PE3ybTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHaOIUXCSl YMEHHUIA:

e PpACKpBIBAaTh CMBIC] OCHOBHBIX XMMHUYECKHX IMOHATHI: aTOM, MOJEKYJa,
XUMHUYECKUI 3JIEMEHT, MPOCTOE BEILIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJICHTHOCTh, OTHOCUTEIbHASL aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas J10Js1 XUMUYECKOTO 3JIEMEHTA B COEIMHEHUH, MOJISIPHBIA O0BEM,
OKCHJI, KHCJIOTAa, OCHOBAaHHE, COJIb, JJIEKTPOOTPHULIATEIIBHOCTh, CTENEHb
OKHUCJICHUSI, XMMHYECKas peakuus, KiIacCUPUKalUs peakiuil: peakiuu
COCOUHEHHUsI, PEAaKUMU PAaA3JIOKEHUs, PEaKUUH 3aMELICHUs, peaKuun
oOMeHa, 7K30- U PHJIOTEPMHUUYECKUE PEAKINH, TEIIOBOU 3(peKT peakuuu,
SIpO aToMa, JJIEKTPOHHBIN CIIOM aroma, aToMHas OpOUTalb, PaaNyC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAA U HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBSA3b, MOH, KaTUOH, aHUOH, PAacTBOP, MAccoBasl JOJIs BEIIECTBA
(IpolieHTHAsi KOHIICHTpAIusi) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHUMHUYECKUX TOHSATUM U
MPUMEHSThH 3TU NOHATHS MPU ONUCAHUY BEILLIECTB U UX MPEBPAIICHU;

e HCIOJb30BaTh XHUMHUYECKYIO CHUMBOJMKY JUISI COCTaBJICHHS (HOopmMys
BEIIECTB U YPABHEHUN XMUMHUYECKUX PEAKIU;

e ONpPENENsATh BAaJEHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COEIMHEHMSIX,
CTENEHb  OKHCIIEHHUA  DJIEMEHTOB B  OHMHApHBIX  COEIUHEHUSX,
MPUHA/JICKHOCTh BEIIECTB K OMNPEAEIEHHOMY KIIACcCy COEAUHEHHU MO
dbopmynam, BHJ XUMUYECKOHM CBsI3M (KOBAJIGHTHAas W MWOHHAs) B
HEOPTraHUYECKUX COCTUHEHUSIX;

e packpbiBaTh cMbIci [lepuomnueckoro 3akona JI. WM. Menneneena:
JEMOHCTPUPOBATh TOHUMAHHE MEPUOAUYECKON 3aBUCUMOCTA CBOMCTB
XUMUYECKUX AJIEMEHTOB OT MX moJjiokeHus B lleproanueckoil cucreme,
3aKOHOB COXPAHEHUsI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYEHHS, 3aKOHa ABOTaIpo;

e ONUCBHIBATH M XapaKTepus3oBaTh TabMMuHyr0 ¢opmy Ilepuonnueckoi
CHUCTEMBl XHMHYECKHX DJEMEHTOB: pa3iuyaTh T[OHATUS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynmna (b-rpymnma)y, maneie u
OOJbIIME TEPHOJbI, COOTHOCHUTH OOO3HAYEHHUSA, KOTOPbIE HMMEIOTCS B
tabnuue «llepuoanueckas cucrema XuMmuueckux saemeHtoB [, W.
MeHnaeneeBa» ¢ YUCIOBBIMM XAapaKTEPUCTUKAMU CTPOCHHUS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB U 3apsij Alpa, 00IIee YMCIIO IEKTPOHOB
U pacnpeereHue X Mo JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYECKHUE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YMCIy U COCTAaBY YYAaCTBYIOIIMX B PEAKIUU
BEILECTB, M0 TEIIOBOMY 3D PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPK/Iasi ONMMCAHUE MMPUMEPAMHU MOJIEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

POTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOTO
COCTaBa, BO3MOXXHOCTHM TMPOTEKAHUS XHUMHUYECKUX TMPEBpAIICHUN B
Pa3JIMYHBIX YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYKO MaccChl
BEILECTB, MAaCCOBYIO [OJII0 XHMMHYECKOrO »3JIEeMEHTa 10 (opmyse
COEIMHEHMsI, MAaCCOBYIO JOJII0 BELIECTBA B PaCTBOPE, MPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU PEAKIUU;

MPUMEHSTh OCHOBHBIE OIEpALMM MBICIUTEIBHON NEATEIIbHOCTH — aHaIu3
U CUHTE3, CpaBHEHHE, 0000IIeHHE, CHCTeMaTH3alll0, KiIacCHU(UKAIIHIO,
BBISIBJICHUE TMPUYUHHO-CJICJACTBEHHBIX CBSI3€M — NJI1 M3Yy4YCHUsI CBOMCTB
BEIIECTB U XUMHUYECKUX PEaKIHi, eCTeCTBEHHO-HAYYHbIE METOJIbI
NMO3HAHUS — HAONIOJCHUE, U3MEpPEHUE, MOJICIUPOBAHHUE, IKCIIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CIEIOBATh  MpaBUJAM  TMOJIb30BAHHUS ~ XMMHYECKOWM  TOCYAOM |
7a00paTOpHBIM  O0OpYJOBaHMEM, a TaKXKe IMpaBWaM OOpaIlCHUS C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMU 1O BBIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYEHUIO U COOMpPAHUIO
ra3oo0pa3HbIX BeENIeCTB (BOMOpOJa M KHUCJIOPOJAA), MPHUTOTOBICHHUIO
pPacTBOPOB C OMPEACTEHHON MACCOBOM JOJEW PACTBOPEHHOIO BEIIECTBA,
IJIAaHUPOBAaTh W MPOBOJUTH  XUMHUYECKHE  DKCIEPUMEHTHI MO
pacro3HaBaHUIO PACTBOPOB IIEJIOYEH U KUCIOT C MMOMOUIBI0 MHIUKATOPOB
(;makmyc, heHondTaaent, METHIOPAHXK U JPYTHE).

K koniy oOyueHus B 9 Kkiacce npeaMeTHbIe pe3ysIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHarOIIUXCSl YMEHHUIA:

PacCKpbIBaTh CMBIC OCHOBHBIX XUMHYECKUX TOHATHUU: XUMHYECKUAU
JJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, aHWOH, IIPOCTOE BEILECTBO,
CJI0’KHOE€ BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKas peaKlus, XUMAYECKasl CBs3b, TEILIOBOM 3 PexT
peakuud, MOJb, MOJSIpHBIA  00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS IUCCOLMALMSA, PEAKIUA HOHHOTO
oOMeHa, KaTaqu3aTtop, XHWMHUYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE PEaKIMH, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIUH,
OKHCIIUTENIb,  BOCCTAHOBUTENb,  OKHUCIEHHE UM  BOCCTAaHOBIICHHE,
aIIOTponusi, aM(pOTEPHOCTh, XUMHUYECKas CBsA3b (KOBAJICHTHAas, MOHHAas,
MeTajuInyecKasi), KpHUCTAUIMYEeCKass pemeTKa, KOpPpO3Hs METAaJUIOB,
CIUIaBbl, CKOPOCTb XHWMHYECKOW pEaKUWW, NPelebHO JOMyCTUMas
koHueHTpanus [1/IK Bemectsa;

WUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSITH 3TU TTOHSATHUS MIPU OMUCAHUU BEILIECTB U UX MPEBPAIICHUMN;
UCIIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIMKY JMJII COCTaBJICHHS (HOpMYJ
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIU;

ONPEACIISITh BAJICHTHOCTh U CTENEHb OKUCIIEHUS] XUMUYECKHUX 3JIEMEHTOB B
COCAMHEHUSIX PA3JIUYHOTO COCTAaBa, IMPUHAMIEKHOCTh BEUIECTB K
OnpeeaéHHOMY KJacCy COEIMHEHHM 1o (opmysiaM, BUA XUMHUYECKON
CBA3M (KOBaJE€HTHas, WOHHAs, METAJUIMYECKas) B HEOPraHUYECKUX
COCIMHEHMSIX, 3apsij] MOHA 10 XUMHUUYECKOU (opMmyJsie, XapakTep cpeabl B
BOJHBIX PACTBOPAX HEOPTraHWYECKUX COCAMHEHUN, TUN KPUCTAIITUYECKOU
PELIETKN KOHKPETHOTO BEILIECTBA;

packpeiBath cmbichn Ilepuogmueckoro 3akona J[. WM. Menneneera u
JEMOHCTPUPOBATh €ro IOHMMAaHUE: OIHUCHIBaTh U XapaKTEPU30BATh
Tabnuunyio Gopmy Ilepuoanueckoil cucTeMbl XMMHUYECKHUX 3JIEMEHTOB:
paznuyaTh TMOHATHUS «TJlaBHas mnoarpynna (A-rpymnma)» U «moOouyHas
noarpynna (b-rpynna)», manbie u OOJbIIME MEPUOIBI, COOTHOCHUTH
0003HAUEHHUs, KOTOpbIE MMEITCS B MEPUOJAMYECKOW Tadnuie, ¢
YUCJIOBBIMU  XapaKTePUCTHUKAMH  CTPOCHHUSI  aTOMOB  XMUMHUYECKHUX
JIEMEHTOB (cocTaB M 3apsia  sApa, OOIIee YHCIO DIEKTPOHOB U
pacmpesielieHHe HUX [0 AJIEKTPOHHBIM  CJIOSIM), OOBICHATH 0OIIHe
3aKOHOMEPHOCTH B M3MEHEHHMHM CBOWCTB 3JIEMEHTOB M MX COEAMHEHUI B
npezenax MajiblX IEPUOIOB U TJIABHBIX MOATPYII C YUETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYECKHUE BEIIECTBA,
XUMHUYECKHE peakiuu (M0 YUCIy WM COCTaBy YYAaCTBYIOUIUX B pPEAKIUU
BEILIECTB, MO TEIIOBOMY 3P (DEKTy, MO WU3MEHEHUIO CTEIEHEH OKUCICHUS
XHMHYECKUX DJIEMEHTOB);

XapaKTepu3oBaTh (OMHUCHIBATh) OOIIME U CHEUUPUUIECKUE XHUMHYECKUE
CBOWCTBAa TMPOCTBIX M CJOXHBIX BEIIECTB, NOATBEPXkKAas OMNUCAHUE
npuMepaMu MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUW COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBJISITh YPaBHEHHUSI DJEKTPOJIUTUYECKOM JMCCOLMALMMU  KHUCIOT,
HIEJI0YEH U COJIEH, MTOTHBIE U COKPAILIEHHBIE YPAaBHEHUS PEAKIIMil HIOHHOTO



oOMeHa, ypaBHEHHUs peaklHii, TMOATBEPKAAOIIMX CYIIECTBOBAaHUE
TEeHETHUYECKOM CBSI3U MEXK/y BEIIECTBAMU PA3IMYHBIX KJIACCOB;
pPacKpbIBaTh CYIIHOCTh  OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIUn
MTOCPEJICTBOM COCTABJICHHS DJICKTPOHHOTO OajlaHCa ATUX PEaKIIHiA;
MPOTHO3WPOBATh CBOMCTBA BEIMIECTB B 3aBUCHMOCTH OT WX CTPOCHUS,
BO3MOYKHOCTH TPOTEKAHUSI XWMUYECKHX TMPEBPAIEHUNH B Pa3TUUHBIX
YCIIOBHUSIX;

BEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISAPHYI0O W  MOJIIPHYIO MAacChl
BCIIIECTB, MAaCCOBYIO [IOJIF0 XHMHYECKOTO JJIEeMEHTa 10 (opmyse
COCTMHEHWSI, MaCCOBYIO JOJI0 BEIIECTBA B PACTBOPE, MMPOBOIUTH PACUETHI
M0 YPaBHEHUIO XUMHUYECKOW PEaKIInH;

coOno/laTh  MpaBWia  TOJB30BAHMS ~ XUMHUYECKOM  TOCYIoll U
7a00paTOpHBIM  O0OpYyJIOBaHMEM, a TakKe TMpaBWia OOpaIlleHUs C
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIUSMH TIO0 BBITIOJIHCHHIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYEHUIO U COOMpPAHUIO
ra3o00pa3HbIX BEIIECTB (aMMHAaKa U YTIEKUCIOTO Ta3a);

OPOBOJUTh  PEAKIMH, TMOJATBEPHKAAIONINE  KayeCTBEHHBIH  COCTaB
pPa3TUYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OpOMUS-,
uonuI-, KapOoHat-, ¢ocdar-, cuiaMkar-, cyiabhar-, THAPOKCHUI-HUOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI M3yYEHHBIX METAJUIOB, MPUCYTCTBYIOLIUE B
BOJHBIX PaCTBOpPaX HEOPTAaHUYECKUX BEIIECTB;

MPUMEHSATH OCHOBHBIC OTEPAINNA MBICTUTEIHPHONU NEITEIIEHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHUE, O0O0OOIlEHHE, CHUCTEMATU3AIMI0, BBISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBS3€H — IJIT WM3YYCHHUS CBOWCTB BEIIECTB M
XUMHUYECKUX PEaKIuid, €CTeCTBEHHO-HAyYHbIE METOAbl TMO3HAHUS —
HaOJIOZICHUE, M3MEpPEHHEe, MOJECIMPOBAaHUE, SKCIEPUMEHT (peajbHbIi U
MBICIICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
KosaunyecTBo yacos
Ne HaunmeHoBaHMe pa3ie/ioB U DJIeKTpPOHHbIe (LM (pPOBHIe)
KoHTpoJibHbIE IIpakTuyeckue
n/n TeM IPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
Pa3nes 1. [leppoHavyaabHble XUMHUYECKHE NIOHATHS
Xumus — BakHas 00J1acTh

11 €CTECTBO3HAHUS U 5 9 bubnuorexa [JOK

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

YenoBeKa

12 BemecTBa u XuMHYeCKHE 15 1 bu6nunoreka [JOK

' peakuuu https://m.edsoo.ru/7f41837¢c

Hroro no paszneny 20

Pa3nen 2. BaikHelilme npeacTaBuTe 1 HEOPraHMYECKHUX BelllecTB
51 Boznyx. Kucnopoa. Ilonstue 6 bubnmoreka [IOK

' 00 oKcHAax https://m.edso00.ru/7f41837c
59 Bonopon.Ilonstue o kucnorax 8 1 bubnnorexa HOK

' ¥ COJISX https://m.edso0.ru/7f41837c
53 Bona. PactBopsr. [lonsitue 06 5 1 1 bu6nmmoreka [JOK

' OCHOBAHUSAX https://m.edso00.ru/7f41837¢c
54 OCHOBHBIE KJIaCcChl 11 1 1 bubmuorexa [JOK

' HEOPraHUYECKUX COECIMHEHUN https://m.edsoo.ru/7f41837c

Hroro mo pazueny 30

Pasnen 3. [llepnoanueckuii 3axkon u llepuoguyeckas cucrema xumuyeckux 3j1eMeHToB /I. . MennesneeBa. CTpoeHne aToMOB.
XuMmnueckas cBsizb. OKMCJIANTEIbHO-BOCCTAHOBUTEIbHbIEC PeAKIIHA




3.1

3.2

[Iepuonnueckuii 3aK0H U
[Iepnoanueckas cucrema
XUMHYECKHX 3JieMeHTOoB [[. 1.
MenneneeBa. CtpoeHue atroma
XUMHUYECKas CBA3b.
OKHCIUTENBHO-
BOCCTAaHOBUTEJILHBIC PEAKIIUU

Hroro no pasaeny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

15

68

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837c

bu6nmoreka [JOK
https://m.edsoo.ru/7f41837c

bu6nmmoreka [JOK
https://m.edsoo.ru/7f41837c

bu6nmmoreka [JOK
https://m.edsoo.ru/7f41837c




9 KJIACC

KoumnuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3iejioB H TeM uudpoBbIie
Ne n/m P Kontpoabnbie IIpakruyeckue (1udpp )
NMPOrpaMMmblI Bcero o0pa3oBaTejbHbIe
padoThI padoThI
pecypchl
Pa3nen 1. BemecTBo 1 XUuMHUYecKHe peaKIuA
11 [ToBTOpEeHUE U yroyOneHue 3HAaHHA 5 1 bubnmnoreka [JOK
' OCHOBHBIX Pa3ZeioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuotexa [JOK
' peaximi https://m.edso00.ru/7f41a636
13 DIEKTPOTUTHIECKAS JTUCCOIHAITHS. 8 1 1 bubnmnoreka [JOK
' XUMHUYECKUE PEAKIIMU B paCTBOpPAX https://m.edsoo.ru/7f41a636
Hroro no pazgeny 17
Pa3nes 2. HemeTa/uibl M MX COeIMHEHUS
51 OO011ast XxapaKTepUCTUKA XUMHUECKUX 4 1 bub6nmoreka [LIOK
' aneMeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO6mas XxapaKTepUCTUKA XUMHIECKUX
2.2 snemeHToB VIA-rpynmnsl. Cepa u eé 6 bubmorexa LHOK
' Py - -eP https://m.edso0.ru/7f41a636
COCIMHEHUs
OO6m1as XxapaKTepUCTUKA XUMHUIECKUX
2.3 aneMeHTOB VA-rpymmsl. A30t, pochop u ux 7 1 bubmorexa LHOK
' PYHIEL ’ P https://m.edso0.ru/7f41a636
COCIMHEHUS
OO01mas XxapakTepuCTHKa XUMUIECKIX
2.4 snemeHToB [VA-rpynmsl. Yriepona u 8 1 2 bubmmorexa [JOK
' . PYHIEL POl https://m.edso0o.ru/7f41a636
KPEeMHHUHU ¥ UX COCTUHEHUS
Hroro no pazgeny 25




Paszngen 3. Mera/liibl H UX COeTHHEHHUSA

. bubnuotexa [JOK
31 Obmwe cpoficTsa MeTajuI0B 4 https://m.edsoo.ru/7f41a636
N bubmuorexa [JOK
3.2 Baxueiiime MeTauibl 1 UX COEIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pa3nen 4. Xumusi u oxkpy:xamomas cpeaa
4.1 BemecTtBa 1 MaTepuaibl B JKU3HHU YEJIOBEKA 3 bubmorexa LIOK
' B p https://m.edso00.ru/7f41a636
Hroro mo pazneny 3
PesepBHOE Bpems 3 bubmorexa LHOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IHOYPOYHOE INTAHUPOBAHHUE

8 KUIACC
KounyecTBo 4yacoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabnubie IIpakTnyeckue
n/n Bcero u3yuyeHusi oOpa3zoBaTeibHbIE
padoThI padoThI
pecypchl
1 [Ipenmer xumuu. Poiap XuMuu B )KU3HU 1 but6mmoreka [{OK
yenoBeka. Tena u Bemecrsa https://m.edsoo.ru/ff0d210c
2 [TonsiTve 0 MeTOIaX TTO3HAHUS B XUMUU 1 bubmmorexa HOK
A https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpaBuiia
3 paboThI B 1a00paTOPUU U IPUEMBI 1 bubnuorexa [JOK
oOparnieHust ¢ J1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Uucteie BemecTBa U cMech. CrocoObl 1 bubmmnoreka LIOK
paszaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas padora Ne 2
5 «Pa3nenenue cmeceil (Ha nmpumepe 1 bubmmorexa [JOK
A N puMep https://m.edsoo.ru/ff0d28c8
OYHUCTKHU OBApEHHOU COJIN)»
bubmmnoreka LIOK
6 A 1
TOMBLH MOTICKYIH https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHE PJIEMEHTBI. 3HAKU 1 but6mmoreka [{OK
(CUMBOJIBI) XUMUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTble U ClOXKHBIE BEUIECTBA 1 bubamorexa [OK
p B https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUYEHUE 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0d2d50




3aKoH IMOCTOSHCTBA COCTaBa BCIICCTB.

bubmmnoreka LIOK
1 X .B
0 umiriecKas popuysa. Banenrrocts https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKHUX JIEMEHTOB
11 OTtHOCHUTENbHAs aTOMHAs Macca. bubnuorexa [JOK
OTtHocuTenbHAsE MOJIEKYJIIPHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 107151 XUMAYECKOTO but6mmoreka [JOK
3JIEMEHTA B COEAMHECHUH https://m.edsoo.ru/ff0d350c
13 KomuuectBo BemecTBa. MoJb. bubmmnoreka LIOK
MousipHas macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUUYECKHE SIBJICHUS. but6mmoreka [{OK
XuMHUecKasl peakuus https://m.edsoo.ru/ff0d37fa
[Ipu3Haky u ycroBus NPOTEKAHUS bubnuorexa [IOK
15 .
XUMHYECKUX PEaAKIUi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MacChl BELIECTB. bubnmnorexa [JOK
XHAMHMYECKUE YPABHEHHUS https://m.edsoo.ru/ff0d3b88
Brruucienus Koau4ecTBa, MacChl
17 BEILIECTBA 10 YPABHCHUSAM XUMHUYECKUX bubmmorexa HOK
B . P https://m.edsoo.ru/ff0d5708
peakuui
Knaccudukamnms XuMruaeckux peakiuii
18 (coenuHeHus, pa3a0KeHUs bubmorera [JOK
g P ’ https://m.edsoo.ru/ff0d3f34
3aMEIICHHS, OOMEHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
19 sHnukioneauct. O6o0meHne 1 bubmorexa HOK
) et » https://m.edsoo.ru/ff0d40c4
CHUCTEMaTH3aIus 3HAHUI
20 KonTponbnas padota Nel mo teme bubmmnoreka LIOK
«BelecTBa 1 XUMHYECKHUE PEAKIIAM https://m.edsoo.ru/ff0d4290
21 Bo3ngyx — cmech rasos. Cocras bubmuoreka [IOK

Bo3ayxa. Kucinopon — snemeHT u

https://m.edsoo.ru/ff0d448e




IMpOCTOC BCUICCTBO. O30H

dusznueckue 1 XUMUYECKHE CBOMCTBA

22 KHCIIOpo/ia (peakiuu OKUCICHUS bubamorexa [OK
poJa (peakdl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonarue o6 okcumax
CriocoObl MostydeHus KUCI0po/ia B
23 71a00paTOPHH M IMPOMBIIIJICHHOCTH bubmorera [JOK
parop P ’ https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciopoaa
TenuoBoii appexT xumndeckoi
24 peaxkuuu, MoOHATUE O bubnuorexa [JOK
TEPMOXMMHUYECKOM YPaBHEHUH, IK30- U https://m.edsoo.ru/ff0d4790
IHAOTEPMHUYCCKUAX PEAKIIAIX
TormnmmBo (HepTh, Yroap U METaH).
25 3ar $I3H€I-§I/Ie¢l;03 . a, CIT0COOBI iro bubmorexa HOK
p Ayxd, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
[IpakTuueckas padora Ne 3 1o Teme
26 «l?lon [9314( 1/12061/1 aHHE KHCIIOpoJia bubmmorexa HOK
i . p posa, https://m.edsoo.ru/ff0d4ae2
U3Y4YECHHE €ro CBOMCTBY
97 Bonopon — snemeHT u mpocroe bu6mmoreka [IOK
BelecTBo. Haxoxaenue B npupoje https://m.edsoo.ru/ff0d4dd0
08 dusnyeckre U XUMUYECKHE CBOMCTBA bubmmnoreka LIOK
Bojiopoa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsITHE O KUCIIOTaX U CONAX bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 CrniocoOsI mostydeHus BOAOPOia B bubnmnoreka [JOK
nabopaTopun https://m.edsoo.ru/ff0d4ddo
[IpakTuueckas padora Ne 4 110 Teme
P P but6mmoreka [{OK
31 «ITomyuenue u cobupanue Bo10poJa,

HU3YUCHHUC CTO CBOICTBY»

https://m.edsoo.ru/ff0d4f42




MossipHblii 00bEM ra30B. 3aKOH

bubmuoreka [{OK

32
ABorazipo https://m.edsoo.ru/ff0d542e
Brerunciienus 00bEMa, KOJIMUEeCTBA
13 0 H3BECTHOM but6mmoreka [JOK
BOHICCTRA [a3a 1O €ro H3Bec 0__ y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WU 00BEMY
Brruncienus 005EMOB ra3oB 1O
34 C€HHIO peaKI[M¥ Ha OCHOBE 3aKOHAa bubmmorexa [TOK
HEHU
ypali peardt . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOILICHUI T'a30B
35 dusnyeckre U XUMUYECKHE CBOMCTBA bubmmnoreka LIOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [TonsTue 00 bubmuoreka [{OK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Boga xak pactBoputens. HacwieaHnnie
37 ; . . aCTBOPBHI MH; Bast bubmorera [JOK
11 HERACHITICHHBIC PaCTBOPEL- cco https://m.edsoo.ru/ff0d5b40
J10JIs BEILIECTBA B pacTBOPE
[IpakTuueckas pabora Ne 5 o Teme
«IIpuroroBiieHrE paCTBOPOB C bubnuorexa [JOK
38 . . o .
ONpeAeIEHHON MacCOBOM JT0IEH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»
39 KonTponbnas padora Ne2 no teme bubnuorexa [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiaccupUKaLUs, bubmmnoreka LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
ITomyuenne 1 XMMHUUYECKHE CBOMCTBA
41 o HOBHBIX ¥ aM()OTEPHBIX bubamorexa [OK
BIX
KHCTOTHRIX, OCHO P https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHuUA: cOCTaB, KJIacCU(PUKAIIHS, bubmmnoreka LIOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca




43 [TosydueHne U XUMHYECKUE CBOMCTBA bubnuorexa [IOK
OCHOBAaHUI https://m.edsoo.ru/ff0d67ca
Kucnotsl: coctas, kinaccuduxanus, bubnuorexa [IOK

44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2

45 [TonyuyeHne U XuMHU4YecKkue CBOMCTBA bubmuorexa [JOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIATYpa,

46 cnoco((SLII) 0T )eHI/ISI XHMHquKHe bubmmorexa [JOK

. yi ’ https://m.eds00.ru/00ad9474
CBOICTBa
ITpakTuyeckas padora Ne 6. Pemenue

47 SKCIEPUMEHTAIIbHBIX 33]1a4 110 TEME bubnmnorexa [JOK
«OCHOBHBIE KJIaCChl HEOPraHMYECKUX https://m.edsoo.ru/00ad9b7c
COCIMHEHU I

48 I'eneTnueckas cBA3b MEXKIY Kilaccamu bubnuorexa HOK
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/00ad9a50

but6mmoreka [{OK

49 O06o0061eHre U cucTeMaTu3alus 3HaHu|

B 1 https://m.eds00.ru/00ad9ch2
KonTponbnas padora Ne3 no teme
50 "OCHOBHBIE KJIACCHI HEOPTAHUYECKUX bubmmorexa HOK
. P https://m.edsoo.ru/00ad9ela
COEIMHEHUN
[lepBbIe MOMBITKY KJIACCH(PHUKAIIANA
51 XMMHYECKUX 3J1€MEHTOB. [loHsiTHE O bubmorexa [JOK
' https://m.edso0o.ru/00ad9ffa
rpynmnax CXOJHbIX 3JIEMEHTOB
[Iepuoanueckuii 3aKOH U
52 [lepuoanueckas cucteMa XUMUYECKUX bubmmorexa [JOK
P https://m.edsoo.ru/00ada52c
anemenToB 1. 1. Menaeneena
bubnmnorexa [JOK
53 Ilepuonsl, TpymnIIbL, NOATPYIIIEI 4

https://m.edsoo.ru/00ada52c




Crpoenue atomoB. COoCTaB aTOMHBIX

bubmmnoreka LIOK

>4 anep. M3oronsl https://m.edsoo.ru/00ada342
CtpoeHue 3NIeKTPOHHBIX 000I0YeK
55 aTOMOB 3J1eMeHTOB [lepuonnyeckoit bubamorexa [OK
https://m.edsoo.ru/00ada6bc
cuctemsl [. 1. MenaeneeBa
XapakTepucTuKa XUMHYECKOTO
56 3JIEMEHTA MO €ro MOJIOKEHUIO B bubnuorexa [JOK
[Tepuonnueckon cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneesa
3navenwne [lepuoguyeckoro 3akona st
57 pa3BuTus Hayku U npaktuku. . 1. bubnuorexa [IOK
MenpeneeB — y4€HBIN, IEJAror U https://m.edsoo.ru/00ada96e
rpaxaaHuH
58 DNEeKTPOOTPHUIIATEITLHOCTh ATOMOB bubnmnoreka [JOK
XUMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bubmmnoreka LIOK
59 Honast ximireckas cosisb https://m.edsoo.ru/00adac34
60 KoBaneHnTHast nosnsipHas XMMHUYECKast bubnuorexa [OK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBasneHTHas HenossspHas XUMUYeCKas bubnuorexa HOK
CBSI3b https://m.edsoo.ru/00adaab9
but6mmoreka [{OK
62 CTenen okucCHHs https://m.edsoo.ru/00adae28
63 OKHCIUTETEHO-BOCCTAHOBUTEIHHBIC bubnuorexa [JOK
peakuuu https://m.edso0.ru/00adb076
64 OKHCIUTENN U BOCCTAHOBUTEIHN bubmorera [JOK
https://m.edsoo.ru/00adb076
65 Kontponbnas padota Ne4 o teme bubnuorexa [JOK




«CTpoeHne aroMa. XHUMHUYECKas CBSA3b»

https://m.edsoo.ru/00adb486

66 PesepBubIil ypok. O600611eHIE 1 1 but6mmoreka [JOK
CHCTeMaTHu3alus 3HaHu! https://m.edsoo.ru/00adb33c
67 PesepsHblil ypok. O60011eHNE U 1 bubnuorexa [IOK
cucTeMaTH3alus 3HaHui https://m.edsoo.ru/00ad9cb?
68 PezepBHblit ypok. O6o011ieHnE U 1 bubnuorexa [IOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
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9 KJIACC

KounuectBo yacos DJIeKTPOHHbIE
Ne JlaTa nudpoBLIe
Tema ypoka KonrTpoabsubie IIpakTuueckue op
n/n Bceero u3yueHusi oOpa3zoBaTeibHbIE
padoThI padoThI
pecypchbl
[Iepnoanueckuii 3aKoH.

1 [Iepnoanueckas cucrema 1 bubnuorexa IOK
XUMHUYECKHX d1eMeHTOB /1. W. https://m.edsoo.ru/00adb59
Menpeneesa
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOMCTB XMMUYECKHUX IJIEMEHTOB 1 bubmmorexa HOK

N https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 bubmmnoreka LIOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunapl xumMuueckoil CBSA3U U THIIBI 1 but6mmoreka [{OK
KPUCTAJITIMYECKHUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTponbHnas padora Nel no teme

5) «[loBTOpEHuE U yrirydieHue 3HaHui 1 1
OCHOBHBIX pa3/IeoB Kypca 8 Kiaccay

6 Knaccudukamms XuMmmuaecKkux 1 bubnmnoreka [JOK
pEAKUIH MO pa3IMYHBIM IPU3HAKAM https://m.edsoo.ru/00adbch0
[IoHsTHE O CKOPOCTH XUMUYECKOM

7 eakuuu. [ToHsITHE O TOMOT€HHBIX U 1 bubnnorexa [IOK
P ’ https://m.edsoo.ru/00adbe9a
TFeTEPOreHHBIX PEaKIMIX
[TonsaTHE 0 XMMHUYECKOM PAaBHOBECHH.

but6mmoreka [{OK
8 @DakTOophl, BIUSIOIINE HA CKOPOCTh 1

XUMHYECKOM pCaKuu U MOJIOKCHUC

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




XUMHYCCKOI'0 paBHOBECCHUSA

OKHCITUTEIFHO-BOCCTAHOBUTEIIBHEIC

but6mmoreka [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 2NEKTPOITUTHIECKON
10 nccorarmu. CuiabHbIEe U ci1adbie bubnnorexa [IOK
A THATTHHL. https://m.edsoo.ru/00adcd68
3JIEKTPOJIUTHI
11 HNoHHble ypaBHEHUS PEAKIINIA Bubmorexa OK
M peakt https://m.edsoo.ru/00add448
XUMHYECKUE CBOMCTBA KUCIIOT U
12 OCHOBAaHUH B CBETE IIPEACTABIECHUIN bubnnorexa [IOK
p VH https://m.edsoo.ru/00add5d8
00 2JIEKTPOIUTUYECKON JUCCOIHAITIT
XMUMHYECKHE CBOMCTBA COJIEN B CBETE
13 [IPEICTABIIEHUNA 00 bubnnorexa [IOK
pea . https://m.edsoo.ru/00add8b2
AJIEKTPOJIUTUYECKON JTUCCOIHAITIT
14 ITonsarue o ruaponuse conen bubnnorexa [IOK
AP https://m.edsoo.ru/00add9d4
15 O06o0011eHNe U cUCTeMaTU3aIs bubmmoreka [IOK
3HAHUU https://m.edsoo.ru/00addd12
[IpakTuueckas pabora Ne 1.
16 «Pertrenue DKCIIEpUMEHTAILHBIX bubnnorexa LIOK
P https://m.edsoo.ru/00addbfa
3a1a4y»
KonTtponbHnas padora Ne2 no teme
17 «DNEKTPOIINTAYECKAS TUCCOIHAITHS bubnnorexa [IOK
p A THHATTHA. https://m.edsoo.ru/00addecO
XUMHYECKUE PEAKIIUU B PACTBOPAX)
OO011ast XapaKTEPUCTHUKA TAJIOTEHOB.
18 anl\lalnquKie CBEI?ICTBa Ha IIpUMepe bubnnorexa [IOK
p p https://m.edsoo.ru/00addfe2
XJIopa
19 Xnoposogopona. CosnsiHas KUCIIOTa, bubnuorexa [IOK




XUMUYECKHUE CBOUCTBA, I10Oy4YEHHUE,
IIPUMEHEHHE

[IpakTuueckas padora Ne 2 o reme

https://m.edsoo.ru/00ade104

but6mmoreka [JOK

20 «IlomyyeHne coaIHON KUCIOTHI,
i . N https://m.edsoo.ru/00ade348
U3Yy4YEHHUE €€ CBOWCTB)»
Brrauciienus mo ypaBHEHUSIM
21 XUMHYECKUX PEaKIni, eCIIi OJTUH W3 bubamorexa [OK
p ’ https://m.edsoo.ru/00ade488
pEareHToB J1aH B U30bITKe
99 OO6m1as XxapaKTepUCTUKa JIEMEHTOB bubnmnoreka [JOK
VIA-rpymisl https://m.edsoo.ru/00ade64a
AnnoTponHbie MOAU(UKALIUN CEPBI.
93 Haxoxnenue cepsl U €€ coeIMHEHNI bubnuorexa [JOK
B IIpUpOJIe. XMMHUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopoj, CTpoeHuUE, bubnuorexa [JOK
¢du3nueckrue 1 XMMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHast KHCIIOTa,
25 ¢duznyeckue 1 XuMUYeCKHe CBOMCTBA bubamorexa [OK
’ https://m.edsoo.ru/00adea28
IpUMEHEHHE
XUMHUYECKUE PEAKIIUH, JIeKAIIUE B
OCHOBE IIPOMBIIIJIEHHOT'O CII0c00a
26 IIOJIy4EHUSI CEPHOU KUCIIOTHI. bubnuorexa [IOK
XHUMHYECKOE 3arps3HEHNE https://m.edsoo.ru/00adec8a
OKpY’Kalollel cpeibl COeAMHEHUSIMU
cepbl
97 Brranciierne MaccoBoit J0JIM BBIXO/1a bubmuoreka [{OK
IIPOJIYKTA PEAKIINHU https://m.edsoo.ru/00adec8a
28 OO11ast XxapaKTepUCTHKA 3JIEMEHTOB bubnuorexa [IOK




VA-rpynmnsl. A30T, paclipocTpaHEeHHE
B IIpUpoJie, PU3NYECKUE U
XUMUYECKHE CBOKCTBA

AmMHaK, ero pu3nveckue u

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

bubmmnoreka LIOK

29 XUMHUYECKHE CBONCTBA, MMOTYYCHHE U httos://m.eds0o.ru/00adfo04
MPUMEHEHUE
[IpakTrueckas padota Ne 3 mo Teme

30 3 P I e er but6mmoreka [JOK
« ovnyquHe aMm » H3YHCHHE €10 https://m.edsoo0.ru/00adf180
CBOKCTBY»

31 A3oTHas KucnoTa, e€ Gu3nyecKue u bubmmnoreka LIOK
XHMHYECKHUE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonb30BaHuEe HUTPATOB U COJIEU
aMMOHHUS B KQU€CTBE MHUHEPAIbHBIX

30 6 s o6 P bubmuoreka [{OK

. K
YAODPCHHH. AHMIHCEC . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIMIEH CpeIb
COCTMHCHHUSIMH a30Ta
®ocdop. Oxcup dhochopa (V) u
33 b g) P o (I)q)pg (ei . bubmuoreka [{OK
HU3UYECKUE U
ocdopHas KHCH? Td, https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOHCTBA, TOTYICHHE
Hcnons3oBanue pochatos B
Ka4yeCcTBE MUHEPAJIbHBIX y100pEHUH. bubnuorexa [IOK

34 . )
3arpsi3HEeHUuEe IPUPOAHOU Cpebl https://m.edsoo.ru/00adfc20
dbocdaramu
Yrnepon, pacnpocTpaHEeHUE B

35 one gn 1/11?{ KI?/I U XUMHUYECKHE bubamorexa [OK

u
P P 1€, QUIIHCCKHC https://m.edsoo.ru/00adfd9c
CBOMCTBa
36 Oxkcuapl yriaepoaa, ux pu3ndeckue u bubnuorexa [JOK

XUMHUYECKUE CBOUCTBA.

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




OKonoruyeckue npoodIeMsl,
CBsI3aHHbIE C OKcuJoM yriaepoaa (IV)

37 VYronbHas KUCH0Ta U €€ conu bubmorexa [JOK
https://m.edsoo.ru/00ae006¢c
[IpakTuueckas padora Ne 4 o reme

38 "ITosrydyeHune yrieKucioro rasa. bubnuorexa [OK
KauectBenHas peaxiius Ha KapOOHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHauanbHbIe MOHATUSA 00
39 OpPraHMYECKUX BEIECTBAX KAK O bubamorexa [OK
https://m.edsoo.ru/00ae054e
COEIMHEHUSIX YIiiepoaa
40 Kpemnuii u ero coenuHenus bubmmorexa [TOK
https://m.edsoo.ru/00ae080a
[IpakTuueckas padora Ne 5. Perienue

a1 JKCIIEPUMEHTAIBHBIX 3334 110 TEME bubnuotexa [JOK
«BaxHenmme HeMeTalulbl U UX https://m.edso0.ru/00ae0bf2
COEIMHEHUS»

KonTtponbHnas padora Ne3 o teme
42 «Baxueilmme HeMeTamIbl U UX bubamorexa [OK
https://m.edsoo.ru/00ae0e18
COEIMHEHUS»
OO6m1as XxapaKTepUCTUKA XUMHUIECKUX
3JIEMEHTOB — METAJIOB.

43 Mertammnaeckas CBsI3b U but6mmoreka [{OK
MeTa/uIM4ecKasi KpUcTauInuecKas https://m.edsoo.ru/00ae103e
pewérka. PU3n4YeCKue CBOMCTBA
METaJIOB
XUMHUYECKUE CBOMCTBA METAJLIOB.

44 DNEKTPOXUMHUYECKUH psijl bubamorexa [OK

HaHp}I)KeHI/Iﬁ METAJlJIOB

https://m.edsoo0.ru/00ael1156




O0611me crnocoObl MoTy4eHust
MetajuioB. CrutaBbl. Berauciienus mo

bubmmnoreka LIOK

4 .
> YPABHCHIAM XHMIHCCKHUX PEAKIUH, https://m.edsoo.ru/00ae1156
€CJIA OJIMH U3 PEarcHTOB COACPKHUT
IPUMECH
46 IlousiTrie 0 KOPPO3UU METAIIOB bubmorexa LIOK
PP https://m.edso00.ru/00ael1278
but6mmoreka [JOK
47
Ienounpie MeTab! https://m.edsoo.ru/00ael14b2
48 OKcuabl ¥ THAPOKCUJIBI HATPUS U bubnmnoreka [JOK
KaJns https://m.edsoo.ru/00ael14b2
49 [IlenouHO3eMeNbHBIC METAIIBI — bubmuoreka [{OK
KaJIbIIMA 1 Maroui https://m.edsoo.ru/00ae15e8
50 Baxueiime coenuHEHNS KaJIbIUI bubnnorexa [IOK
a H https://m.edsoo.ru/00ael15e8
51 O00011eHNE U CHCTEMATH3AIINS
3HAHUN
59 JKEcTkOoCTh BOABI U CIIOCOOKI €& but6mmoreka [{OK
YCTpaHEHHUS https://m.edsoo.ru/00ae1886
[IpakTuueckas padora Ne 6 o reme
53 "YKEcTKOCTh BOABI M METOIBI €8 bubnnorexa [IOK
" 8 A https://m.edsoo.ru/00aelae8
yCTpaHCHHS
bubmmnoreka LIOK
54 A i
JOMIHIH https://m.edsoo.ru/00aelc64
55 AmdotepHble cBOICTBA OKCHJIA U bubnuorexa [IOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneso bubmuoreka [{OK

https://m.edsoo.ru/00ael1d86




OKCI/I,Z[BI, THAPOKCUIBI U COJIN KCIIC3a

bubmmnoreka LIOK

> (IT) u xenesa (I1I) https://m.edsoo.ru/00ae35e6
58 O060011eHre U cUCTeMaTU3alus
3HAHUH
[IpakTuueckas pabora Ne 7. Pemenue
59 AKCIIEPUMEHTAIBHBIX 3a]1a4 110 TEME bubnuotexa [JOK
«BaxkHenmme MEeTaJlJTbl U UX https://m.edsoo.ru/00ae3de8
COEIMHEHUS»
Berurcnenus o ypaBHCHUSIM
XUMUYECKUX PEaKIUid, €CIIM OJIUH U3
60 peareHToB /1aH B U30BbITKE WU bubnuorexa [IOK
COAEPKUT IpuMecH. Beruncnenus https://m.edso0.ru/00ae1750
MacCOBOH JOJH BBIXOJIa MMPOIYKTA
peaxiuu
61 O00011eHNE U CUCTEMATU3AIMS
3SHAHHH
KonTtponbHas padora Ne4 o reme
62 «Baxuenme MeTauIbl 1 UX
COCTMHCHUS»
63 BemecrBa u maTepuansl B but6mmoreka [{OK
MOBCEIHEBHOM XKU3HU UEI0BEKa https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHUE bubnuorexa [JOK
OKPYKAIOIEH Cpebl https://m.edso0.ru/00ae4270
65 Ponb xumum B periennn bubnuorexa [JOK
9KOJIOTUYECKHX MPOoOIeM https://m.edsoo.ru/00ae4270
66 PezepBublit ypok. O6001eHue u bubmmoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ae0dOa
67 PesepBHblil ypok. O6006111€HHE U bubnuorexa [IOK




CHCTEeMaTHU3alus 3HaHUH

68 Peseprubrit ypok. O6001IeHNE U
CUCTeMAaTH3aIHsl 3HAHHUHA

https://m.edsoo.ru/00adb33c

but6mmoreka [JOK
https://m.edsoo.ru/00ad9ch2
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