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INOACHUTEJIbBHASA 3AIIMCKA

[Iporpamma TO XWMHM Ha YypPOBHE OCHOBHOTO 00mero oOpa3oBaHUs
COCTaBliecHa Ha OCHOBe TpeOOBaHUN K pe3ylbTaTaM OCBOCHHMS OCHOBHOM
00pa3oBaresbHOM MPOrpaMMbl OCHOBHOT'O 00IIET0 00pa30BaHMUsl, MPEICTABICHHBIX
B ®I'OC OO0, a Takxke Ha ocHOBe enepalbHON pabodeil MmporpaMmbl
BOCITUTAHUS U C YU4ETOM KOHIICTIIIUU MPETOJaBaHus YICOHOTO TIpeIMeTa « X UMM
B 00pa3oBaTeNbHbIX opranu3anusax Poccuiickoin @eneparui.

[Iporpamma mo xuMuu Aa€T TPENCTABICHHWE O TIEJAX, OOIIEH CTpaTeTuu
0o0yueHHUsl, BOCIUTAHMS W Pa3BUTUS OOYYaIOIMUXCS CPEACTBAMU Y4eOHOTO
npeamerTa, yCTaHaBIMBAaET  00s3aTelbHOE peIMETHOE coJiepKaHue,
IpEeLyCMaTpUBaeT pACIPENEICHUE €ro Io KilaccaM M CTPYKTYpUPOBAHHUE IO
pazienaM MU TE€MaM MPOrpaMMbl MO XUMHUHU, OMNPENENSIeT KOJIUYECTBEHHBIE H
Ka4ueCTBECHHBIC XapaKTePUCTUKHU coJiep KaHus, PEKOMEHTYEMYIO
MOCJIEAOBATEILHOCTh H3YYEHHUS XUMHU C Yy4€TOM  MEXMPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBsI3€i, JIOTUKM y4yeOHOro Ipolecca, BO3PACTHBIX
0COOEHHOCTEH  O0y4alomuxcs, OMNpeAeIseT BO3MOXHOCTH TMpeaMera s
peanu3anuu TpeOOBaHUM K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTEIbHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs, a TakKe TpeOOBaHMM K
pe3yJsibTatam 00y4YeHHs] XUMUM Ha YPOBHE II€JIeN M3yUueHHUsl TIpeaMeTa U OCHOBHBIX
BUJIOB Y4COHO-ITO3HABATEILHON JIEATEIHOCTH OOYYalomerocss Mo OCBOCHUIO
y4e0HOTO CO/IepKAHUSI.

3HaHWE XWMHUH CIY)XUT OCHOBOW i1 (OPMHPOBAHUS MHUPOBO33PEHUS
oOyyJarouierocs, €ro mnpeacTaBICHUN O MaTEPUAIILHOM €IUHCTBE MHPA, BAKHYIO
poJib UrparoT (GopMHUpPyEMble XMMHEH MpPENCTaBICHHUS O B3aMMOIPEBPALICHUSX
PHEPTrUM M 00 HBOJIOIMHU BEIIECTB B MPUPOJE, O MYTAX PEHICHUS TI00aTbHBIX
mpo0eM YCTOMYMBOTO PA3BUTHUSI YEIIOBEUECTBA — CBHIPHEBOM, SHEPTETHUECKOM,
MUIIEBOM U 3KOJIOTUYECKON O€3011aCHOCTH, MPOOJIEM 3IpaBOOXPAHEHUS.

N3yuenue xumun:

CIOCOOCTBYET  peaju3alldd  BO3MOXHOCTEM Uil  CaMOpa3BUTUS U
dbopMHUpOBaHUS KYJIbTYpPbI IMYHOCTH, €€ 0011l U (PYHKITMOHAILHON TPaMOTHOCTH;

BHOCHUT BKJIaJ] B (POPMHUPOBAHUE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH
oOyyJaroumxcsi, HaBBIKOB HMX CaMOCTOSATEIbHOM  y4yeOHOU  JesTeNbHOCTH,
HKCIIEPUMEHTAJIbHBIX M HCCIIEOBATEIbCKUX YMEHHM, HEOOXOAMMBIX Kak B
MOBCEIHEBHOM JKMU3HU, TaK U B PO ECCUOHATBHON ASITEIbHOCTH;

3HAKOMHUT CO CHEMU(PUKON HAYYHOTO MBINUICHUS, 3aKJIaJIbIBAET OCHOBBI
LETIOCTHOTO B3IJIsa HA €IMHCTBO MPUPOIBI U YEIIOBEKA, SBJISIETCS OTBETCTBEHHBIM
3TaroM B (pOPMUPOBAHUHU €CTECTBEHHO--HAYYHOU rPpaMOTHOCTH 00yYarolInuXcs;



crocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOUIEHUS K €CTECTBEHHO-
-Hay4YHbIM 3HAHMSAM, K IPUPOJIE, K UEIIOBEKY, BHOCUT CBOM BKJIaJ B KOJIOTHYECKOE
00pa3oBaHUE 00yYAIOIITUXCS.

JlanHble HampaBlieHUs B OOyUYE€HHWH XUMHUU OOECIIEUMBAIOTCS CHEIH(PUKOIM
collepkaHus ~ y4eOHOro  mpeAaMeTa, KOTOpbIM  sBIsSIETCS  MeJaroruyecku
aJlalTUPOBAHHBIM OTpa’keHHEeM 0a30BOM HAYKM XMMHUU Ha ONpPE/IeIEHHOM dTane eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0011ero 00pa3oBaHUsl OPUEHTHPOBAH Ha
OCBOEHHME OOYYarOIIMMUCSA CHCTEMBbI MEPBOHAYAIBHBIX IMOHATUA XWMHH, OCHOB
HEOPraHWYECKOM XUMHUM U HEKOTOPBIX OTAEJIbHBIX 3HAYUMBIX IOHSATUN
OPraHNYECKON XUMUHU.

CrpykTypa coaepkKaHus MpPOrpaMMbl IO XMMHUU CPOPMHUPOBAHA HA OCHOBE
CUCTEMHOTO mnoaxoaa K e€ uzydeHuro. CoJepkaHue CKIAIbIBAETCS U3 CUCTEMBI
MOHATUN O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI ITOHATUH O XUMHYECKOU
peakuuu. OO0e 3T CUCTEMBl CTPYKTYPHO OPraHU30BaHbl MO MPUHIUITY
MOCJIEA0BATENBHOTO PA3BUTHS 3HAHUI HA OCHOBE TEOPETUUYECKUX MPEACTABICHUN
pPa3HOro ypOBHS:

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

— Ilepuoanueckoro 3axkona /l. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TMpelacTaBieHUd 00 BIEKTPOJUTUYECKON JHUCCOLMAlMM BEUIECTB B
pacTBoOpax.

Teopernueckue 3HaHUS PACCMATPUBAKOTCS HA OCHOBE AMIIUPUYECKHU
MOJTyYE€HHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATENBLHO OT OJHOTO
YPOBHSL K JAPYroMmy, BBINONHAS (YHKUMU OOBSICHEHHS W MPOTHO3UPOBAHMS
CBOWCTB, CTPOCHHSI M BO3MOYKHOCTEW MPAKTUYECKOTO MPUMEHEHUS U MOJYy4YCHUS
M3Yy4aeMbIX BEILIECTB.

OcBoeHue TmporpaMMmbl IO XUMHHU  CIIOCOOCTBYET  (POPMHUPOBAHUIO
IPEACTABICHNS] O XUMHYECKOM COCTABIIAIOIIEN HAYyYHOW KapTUHBI MHpPA B JIOTUKE
€€ CHUCTEMHOM NPUPOJbI, LEHHOCTHOIO OTHOUIEHWS K HAay4YHOMY 3HAaHHUIO U
METOJaM TMO3HaHHWS B Hayke. M3ydeHune XUMUM NPOUCXOAUT C MNPUBJICUEHUEM
3HAHUM M3 paHee M3YUYEHHbIX YUEOHBIX NpeaMeToB: «OKpyKaromuil MUp,
«buonorus. 5—7 xknacce» u «Pusuka. 7 Kiace».

[Ipy wu3ydyeHUH XUMUM MPOUCXOTUT (OPMUPOBAHME 3HAHUN OCHOB
XUMHUYECKON HAyKH Kak 00JIACTU COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTHUYECKOU
JEATEIIBHOCTH 4YEJIOBEKA M KAaK OJHOIO M3 KOMIIOHEHTOB MHUPOBOU KYJIBTYDHI.
3amaya y4yeOHOro MpeaMera COCTOMT B (POPMHUPOBAHUU CUCTEMBI XUMHYECKHX
3HAHUN — BaXHEUIHNX (PAaKTOB, MOHATHUM, 3aKOHOB M TEOPETUUECKHUX MOJIOKCHUM,
JOCTYNMHBIX 0000IIEHUI MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B



OpUOOLIEHUM K HAyYHbIM METOJaM I[IO3HAHUS TMPU HW3YYEHUU BEIIECTB U
XUMUYECKUX peakiuil, B GOPMUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHUH B Y4YEOHO-IO3HABATEIILHOW M Y4EOHO-UCCIEI0BATENbCKON
NeATETLHOCTH, OCBOCHHMHM TPAaBWJ 0OE30MacHOTO OOpaIlleHus C BEIIECTBAMH B
ITOBCEHEBHOM KU3HU.

[Ipu M3yyeHUU XMMUU HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsSI BAXKHOE
3Ha4YE€HHE MPUOOPEIH TaKue 1eNH, KaK:

— (dopmupoBaHHe MHTEIUIEKTYaJbHO PAa3BUTOM JMYHOCTH, TOTOBOM K
caMm000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY TPUHATHIO PELICHUH,
CIIOCOOHOM a/1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM KU3HU;

— HampaBJIEHHOCTh OOy4YeHUSI HA  CHCTEMaTHYECKOE MpUOOILEeHHE
o0yyJaroumxcsi K CaMOCTOSATENIbHON I103HABATENbHOU JIESITEIbHOCTH, HAay4YHBIM
METO/IaM MO3HaHUs, (GOPMHUPYIOUIUM MOTHBALMIO M Pa3BUTUE CIOCOOHOCTEH K
XUMUU;

— o0ecredeHue yCaoBUM, CIIOCOOCTBYIONMIUX MTPUOOPETEHHIO 00yYarOIUMUCS
OTIbITa PA3HOOOPA3HOW JAESITEIBHOCTH, TMO3HAHUS M CAMOIIO3HAHMS, KITFOYEBBIX
HABBIKOB (KJIFOYEBBIX KOMIICTCHIINM), UMEIOMNX YHUBEPCAIbHOE 3HAYCHHE IS
Pa3IMYHBIX BUJIOB ACSITEIbHOCTH;

— ((dopmupoBanue oOmeld (QYHKIIMOHATIBHOW H €CTECTBEHHO-HAYYHOU
TPAaMOTHOCTH, B TOM YHCJI€ YMEHHH OOBSICHATh U OICHWUBATH SIBIICHUS
OKPY’KaIOIIETO MHPA, UCIOJIb3Ysl 3HAHWUS U OIBIT, MOJYYEHHbIE MPU HU3YyUYEHUU
XUMUHU, TPUMEHSATh MX TMpPU pPEIIeHHH MpoOJieM B MOBCEJHEBHOW XKU3HU U
TPYAOBOU JIEITEIBHOCTH;

— ¢opmupoBaHue y OOydYalOMIMXCS TyMaHUCTUYECKUX OTHOIICHHI,
NOHUMAHUSl LEHHOCTH XUMHUYECKUX 3HAHUM i BBIPAOOTKH HSKOJOTHYECKU
1€JIeCO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOH NESITEIBHOCTH B IIEIISAX
COXPAHEHMS CBOETO 370POBbs U OKPYKAIOLIEH IPUPOJIHOU CPEJIBI;

—pa3BUTHE MOTUBAIMK K OOYYEHHIO, CIMOCOOHOCTEH K CaMOKOHTPOJIIO H
CAaMOBOCTIMTAHWIO Ha OCHOBE YCBOCHHS OOIIEYEIIOBEUECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TpO(wiisi M HampaBICHHOCTU AAIbHEUIIIETO
00yueHus.

OO1iee 4YMCIO YacoB, OTBEACHHBIX IS HM3Y4YEHUS XHUMHM Ha YpOBHE
OCHOBHOTO 00111eTO 00pa3oBanwsi, coctaBnseT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJIel0), B 9 kitacce — 68 4acoB (2 yaca B HEJICIIO).



COJEPXAHUE OBYUYEHUA

8 KUIIACC

IlepBoHayajibHbIE XUMHYECKHE OHATHSA

[Ipeamer xumuu. Posib XMMUM B KU3HU YeJOBEKa. XUMHS B CHCTEME HaykK.
Tena u BemecTBa. PU3WYECKHE CBOWMCTBA BELIECTB. AIpPEraTHOE COCTOSIHUE
BemecTB. [loHsTHE O MeTOAax MO3HAHMS B XUMHH. UHCTHIC BEIIECTBA U CMECH.
CriocoObI pa3eieHusi CMECeil.

ATOMBI W MOJICKYJbI. XHUMHYECKHE dJIeMEHThl. CHMBOJIBI XUMHUYECKHUX
aneMeHTOB. [IpocThie U ClOXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckass ¢opmysna. BajaeHTHOCT aTOMOB XUMHYECKHUX 3JIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BemniecTB. OTHOCHTENbHAsE aTOMHAas —Macca.
OTHOcHTeNbHAS MOJIEKYJIsIpHAs Macca. MaccoBasi 07T XUMHUYECKOTO dJIeMEHTa B
COEIMHEHHH.

KonuuectBo BemectBa. Monbs. MoisipHas Macca. B3auMocCBsI3b KOJMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX eIAuHUI] BemiecTBa. Pacuérel mo ¢dopmynam
XAMHUYECKUX COCAUHECHUMU.

dusnyueckne U XMMUYECKUE SBJICHUS. XUMUYECKasl peakius U €€ MpU3HAKH.
3aKOH COXpaHEHHWs MacChl BeIeCTB. XMMHUUYecKHe ypaBHeHus. Knaccuduxanus
XUMHUYECKUX PEeaKlni (COeTMHEHUS, PA3I0KEHUs, 3aMEIeHNs, 0OMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOH IMOCY/IOH, MpaBujaMu paboThl B JIA0OpAaTOpPUH U
npuéMaMu oOpalieHus ¢ J1abopaTOPHBIM O00OPYTOBAaHUEM, U3yUECHUE U OMHCAHUE
bu3nYecKuXx CBOMCTB OOpa3lOB HEOPraHWYECKUX BEIICCTB, HAOJIOJECHUE
busnueckux (IJIaBJI€HUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUTICHUE W KOHACHCAIUS BOJABI) U XUMHUYECKUX (TOPEHHE CBEYH, MPOKATUBAHUC
METHOU MPOBOJIOKU, B3aUMOJICHCTBUE MeJla C KUCIOTOMN) SIBJICHHM, HAOMIOACHUE U
OTIMCaHUE TPH3HAKOB TMPOTEKAHWS XMMHYECKUX peakIuil (pas3liokeHue caxapa,
B3aMMOJICUCTBUE CEPHON KHUCIOTHI C XJOPUAOM Oapuisi, paziioKeHHe TUAPOKCHUIA
menu (I1) mpu HarpeBanuu, B3auMOJICHCTBUE Kele3a ¢ pacTBopoM coiu meau (1),
U3y4YeHUE CIOCOOOB PA3JIECHHs] CMECEH: C MOMOIIBI0 MarHuTa, (GUIbTPOBAHUE,
BHITIAPUBAHUE, AUCTHILISAINS, XpoMaTorpadusi, MpoBeeHNE OYUCTKH TTOBAPEHHOU
coiM, HaOJIOJICHWE W  OMNHCAaHUE  PE3yJbTaTOB  NPOBEACHUS  OIbBITA,
WUTIOCTPUPYIOIIETO0 3aKOH COXPAHEHHWSI MAcChl, CO3JaHHUE MOJeNIed MOJIeKYII
(IIapoCTEepPKHEBBIX ).

Bakueiue npeacTaBUTEIM HEOPrAaHNYECKHX BELeCTB

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kuciopoa — 371€MEHT U MPOCTOE
BelecTBo. Haxoknenuwe kuciopoga B MpUPOAE, (PU3MYECKHE U XUMHUYECKUE
cBoicTtBa (peakuuu ropenus). Oxcuzabl. [lpumenenune kwuciopoga. CrocoObl



NOJIy4eHHUs] Kuciopoia B JjabopaTopuu W MHpoMmblluieHHOCTH. Kpyrosopor
Kuciopoaa B mpupoze. O30H — auioTporHas MoAupUKaIs KUCI0poaa.

TernoBoit 3hdekT XUMHUECKOW peaklud, TEPMOXUMUYECKHUE YpaBHEHUS,
9K30- M DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arps3HEHue
BO3/lyXa, YCWJICHHUE MAPHUKOBOTO 3(pekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonmopon — nsnemeHT M mpoctoe BemiecTBo. Haxoxknenwe Bogopona B
npupoae, (GU3MYECKUe ¢ XUMHUYECKHME CBOMCTBA, MPUMEHEHHE, CIOCOObI
noixyuyenus. KucinoTsl u conu.

Mosnsipablii 00bEM Ta30B. Pac4E€ThI 110 XUMUUYECKUM YPAaBHECHUSIM.

dusnueckne CBOWCTBA BOAbl. Boma kak pactBopurenb. PacTBOpEI.
HacplllieHHbIE M HEHACBIIIEHHBIE PAaCTBOpPBI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBast 10J1 BElleCTBa B PaCTBOpE. XMMHUYECKUE CBOMCTBA BOAbl. OCHOBAHUA.
Ponb pacTBOpoB B Npupoje U B KU3HU 4esnoBeka. KpyroBopoT BOIbI B MPUPOJE.
3arpsi3HeHHe OpUPOIHBIX BoA. OXpaHa U OYMCTKA MPUPOJHBIX BO/I.

Knaccudukanusa neopranndeckux coenuHenuit. Oxcuapl. Knaccudukarms
OKCHJIOB:  cojieoOpa3yronue  (OCHOBHBIE, KHCIOTHbIE, aMmQOTepHbIE) U
HecosieoOpazyromue. Homenknarypa oxcugoB. Dusmyeckue uU XUMHUYECKUE
CBOMCTBA OKCHIOB. [lonyuenune okcuaos.

OcHoBanus. Kmaccudpukanmst ocHOBaHW: MENOYM W HEPACTBOPUMBIC
ocHoBaHusA. Homenkiatypa ocHoBaHui. PU3NYECKME U XUMHUYECKHE CBOMCTBA
ocHOBaHuU. [lonydyeHne OCHOBaHUN.

Kucnotel. Knaccudukanus kucnor. Homenkmarypa kucnor. Ousnyeckue u
XAMHUYECKUE CBOWCTBA KHUCIOT. Psan aktuBHOocTM MetaimoB H. H. bekerona.
[lony4yeHne KHACIIOT.

Comu. Homenknatypa cosieil. @U3NYECKUEe U XMMHUYECKUE CBOMCTBa COJICH.
[Tosyuenue conen.

['eneTnueckas CBSI3b MEXKY KJIacCaMU HEOPTaHUYECKUX COEAUHEHUM.

Xumuueckuii IKCnepumenm:

KauEeCTBEHHOE ONPENEIICHUE COJAEPKAHU KUCIOPOJa B BO3/IyX€E, IMOJyUYECHHE,
coOvMpaHue, pacro3HaBaHWE€ M M3YYEHHE CBOMCTB KHUCJIOpOJa, HaOII0JeHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOAOM M YCIOBHUS BO3HUKHOBEHUS U
MpeKpamieHuss TOpeHus (moXapa), O3HaKOMJIEHHe ¢ oOpasllaMu OKCHIOB U
ONMHMCAHWE WX CBOWCTB, IMOJy4Ye€HWE, COOMpaHUE, PACIO3HABAHHE W W3YUYCHUE
CBOMCTB BOJIOpoJia (rOpeHHe), B3auMojeicTBre Bojoposia ¢ okcupoM meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BHUJIEOMATEPUAIIOB), HAOJIO/ICHHE O0pa3lloB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEH pacTBOPEHHUS BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBHIO, IPUTOTOBICHUE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOAECHUCTBUE BOJBI C METAJLUIAMU
(HaTpueM ©  KaubllueM) (BO3MOXKHO HCIMOJIb30BAHWE BHJICOMATEPUAIIOB),



UCCJeIOBaHUEe O0pa3l0oB HEOPraHWYECKUX BEIECTB Pa3JIMYHBIX  KIJIACCOB,
HaOJII0ICHE U3MEHEHHUSI OKPACKM MHAMKATOPOB B PACTBOPAX KHUCIOT W IEIOYEH,
u3yueHue B3aumonercTBus okcuaa meau (II) ¢ pacTBopoM cepHOl KHUCIIOTHI,
KUCJIOT C METAJUIaMH, PEAKUUMHA HEUTpaIu3alvH, IOJYyYEHHE HEPACTBOPUMBIX
OCHOBAaHUM, BBITECHEHHE OJHOTO METAJUIa APYTHM W3 PACTBOPA COJIM, PELICHUE
DKCHEPUMEHTANIBHBIX 3a/ad MO TeMme «BaxHeWllMe Kiacchl HEOPraHWYECKHUX
COCIUHEHUN).

Ilepuoanyecknit 3akoH u Ilepuoamyeckass cucremMa XHUMHYECKHUX
ya1emMenToB JI. U. MengeseeBa. CtpoeHne aroMoB. XMMHYECKasl CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[lepBble TOMBITKM KJIACCU(PUKAIMKU XUMUYECKHX dJeMeHTOB. [lonsitne o
rpynmnax CXOJHBIX AJIEMEHTOB (IIEJIOYHbIE M IIEJIOYHO3EMENbHbIE METaLIbl,
raJIOTeHbl, HHEPTHHIE Ta3bl). DJIEMEHTHI, KOTOPhIE 00pa3yroT aM()OTEPHBIE OKCUIBI
Y TUJIPOKCUIBI.

[Iepuonnueckuit 3akoH. Ilepuoanueckas cucteMa XMUMAYECKUX dJIEMEHTOB /1.
HU. MengeneeBa. KopoTkonepuonHas u  JJIuHHONEpUoAHass  (HOpMbI
[Tepuoanueckon cucrembl xumuueckux 3neMeHToB [l. 1. MenneneeBa. [lepuobl
u rpynnbl. OU3WYECKUN CMBICH MOPSAAKOBOIO HOMEpPA, HOMEPOB NEPUOAA U
TPYMIIBI DJIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX sifiep. M30Tomnbl. DnekTpoHbl. CTpoeHue
AJIIEKTPOHHBIX ~ 000JI0YeK aTOMOB TMepBbIX 20 XUMHUYECKUX  JJIEMEHTOB
[lepnonnueckon cucremsl [[. 1. MenneneeBa. XapakTepUCTHKA XUMHYECKOIO
AJIEMEHTA I10 ero nojoxeHutro B llepnonnueckon cucreme JI. . Menneneesa.

3aKOHOMEpPHOCTH HM3MEHEHUs paJuyca aTOMOB XHUMHYECKHUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOKCTB MO IPyNIaM U MEPUOIAM.

3nauenue [lepuoanueckoro 3akoHa u [leprnoanyeckoil CUCTEMbI XUMHUECKUX
AJIEMEHTOB Ui pa3BuUTUA Hayku U npaktuku. [[. WM. MenneneeB — ydéHbl U
rpa)KJaHVH.

Xumuueckas cBsizb. KoBasieHTHas (ToJjisipHass M HEMOJSIpHasl) CBSI3b.
DIIEKTPOOTPULIATENIBHOCTh XUMUYECKHUX 31EMEHTOB. MIOHHAs CBA3b.

Crenenp  okucneHus.  OKUCIUTEIbHO--BOCCTAHOBUTEIIBHBIE  PEAKIIUU.
[Iporecchbl OKUCIEHUsI U BOCCTaHOBIIEHUS. OKUCIUTENIA U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpas3lioB BEIECTB METAUIOB M HEMETAJJIOB, B3aUMOJCHCTBUE
IMAPOKCUIA LHWHKAa C pPACTBOPAMHU KHUCJIOT M UIEJNOYEH, IMPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIIUX — MPUMEPBI  OKUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKLIUN
(ropeHue, peakliuy pasioKeHHsl, COEUHEHU).

Mestcnpeomemmnuie ceasu



Peanuzanuss MeXnpeaMeTHBIX CBA3€H MpU U3YYEHUM XUMHUU B 8 Kiacce
OCYIIECTBJISIETCS 4Yepe3 MCIOJb30BaHUE KaK OOIIMX €eCTECTBEHHO--HAYYHBIX
MOHSATUH, TaK U MOHATUH, SBJSIOMIMUXCS CUCTEMHBIMU JJIS OTACNIbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO ITHKJIA.

OOmue ecTeCTBeHHO--HAyYHbIE TIOHSTHS: HAydHbIN (aKT, TUTIOTE3a, TEOPUs,
3aKOH, AaHaliW3, CHUHTE3, KJIacCUPUKalUs, TEepUOAUYHOCTh, HAOIIOACHHUE,
HKCIIEPUMEHT, MOJIETUPOBAHUE, U3MEPEHHUE, MOJIEIIb, SBJICHHE.

®dusuka: wmarepusi, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIH],
W30TOTBI, PAANOAKTUBHOCTh, MOJIEKYJa, YJIEKTPUUECKHUA 3apsj, BEIIeCTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIECTBA, Ta3, (pU3WYECKUe BETUYUHBI, €IMHUIIBI
U3MEpPEeHHUsl, KOCMOC, TUTaHEeThl, 3BE3/1b1, COHIIE.

buonorus: gporocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdepa, MHUHEpaAIbl, TOPHBIE MOPOJBI,
MI0JIC3HBIE UCKOITIAeMbI€, TOTUIUBO, BOAHBIC PECYPCHI.

9 KIIACC

BemecTBO M XMMHUYECKAsl peaKIMs

[Tepuonnueckuii 3akoH. [lepuoguueckas cucteMa XUMHUYECKUX JIEMEHTOB /1.
N. MenneneeBa. CtpoeHue aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOMCTB
XAMHUYECKUX DJJEMEHTOB MEPBBIX TPEX TMEPUOAOB, Kaiuus, Kalblusi U UX
COCIMHEHN B COOTBETCTBUM C TMOJIOKEHUEM 3JeMEHTOB B llepumoamueckoit
CHUCTEME U CTPOCHUEM MX aTOMOB.

Crpoenue BemiecTBa: BHUJbI XMMHYECKOW CBS3U. THUMBI KPUCTALIUYECKHUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIIA KPUCTAJUIMYECKON PELIETKU U
BHJIa XUMHUYECKOU CBS3H.

Knaccudukaiys 1 HOMEHKJIATypa HEOPTaHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEUIECTB, OTHOCSIIMXCS K PpAa3JMYHBIM KJacCaM HEOPTraHMYECKUX
COCIMHEHUI, TEHETUYECKas CBA3b HECOPTAaHMYECKUX BEILIECTB.

Knaccudukanys XuMA4eCcKuX peakiyii o pa3IndHbIM MpU3HAKaM (110 YUCITY
W COCTaBy YYacCTBYIOIIMX B PEAKIMHM BEIIECTB, MO TEIIoBOMY 3¢ (deKTy, Mo
W3MEHEHUIO CTENEHEeW OKMCIICHHS XUMHYECKHX AJIEMEHTOB, MO OOpPaTUMOCTH, IO
YYaCTHIO KaTajn3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYCCKUE
YPaBHEHUS.

[Tonsitue o ckopoctu xumuueckoi peakuuu. [lonsiTue 00 OOpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peaknusiX. [[oOHSITHE 0 TOMOTEHHBIX U TeTEePOTE€HHBIX
peakuusix. ITonsatue o karanuze. [lonsitue 0 xumMuyeckom paBHOBecUH. DaKTOPHI,
BIIUSIIOIIME HAa CKOPOCTh XUMHYECKOW pPEaKIMh M TOJO0KEHHUE XHUMHUYECKOIO
PaBHOBECHSL.



OKHUCIUTENBbHO-BOCCTAHOBUTEIbHBIE ~ pEaKLUUU,  JJIEKTPOHHBIM  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIBHOM  pEaKLuu. CocraBnenue  ypaBHEHUH
OKHUCJIUTENIBHO--BOCCTAHOBUTENBHBIX ~ PEAaKIMM C  HCIOJIb30BAaHHEM  METOJA
3JIEKTPOHHOTO OaaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALMHU. DIEKTPOJIUTHI U HEAIEKTPOIUTHI.
KartnoHbl, aHMOHBI. MeXaHM3M IUCCOLMALMM BEUIECTB C PA3NIMYHBIMU BHJAMHU
xumMuueckol cBs3u. Crenens aucconuanuy. CUiabHbIE U CIIa0bIE IIEKTPOJIUTHI.

Peakiuu moHHoro ooMeHa. Y ciaoBUs MPOTEKaHUS peakiuii HOHHOTO OOMeHa,
NOJIHBIE M COKpAIUEHHbIE HMOHHBIE YpaBHEHHs peakuuii. CBoilcTBa KHCIOT,
OCHOBaHMHW W coJed B CBETE TMPEICTaBICHUM OO0 3JIEKTPOIUTUYECKON
nucconuanuu. KayectBeHHble peakuuy Ha HOHBL. [IoHATHE O THAPOIU3E COEH.

Xumuueckuii IKCnepumenm:

O03HAKOMJIEHUE C MOJEISIMU KPUCTAJUIMYECKUX PEMIETOK HEOPraHWYeCKHX
BEIIECTB — METAJUIOB M HEMETauloB (rpaduTa W anmasa), CIOKHBIX BEIIECTB
(x70puaa HaTpusi), UCCIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOH peakuuu
OT BO3JCHCTBUS pa3IUYHBIX (HAKTOPOB, MCCIEJOBAHUE AIIEKTPOIPOBOIHOCTH
pacTBOpPOB BELIECTB, IMPOLECCa JUCCOLMALUU KHCIOT, IIEJIOYed M COJel
(BO3MOXXKHO  HCIOJB30BAHME BUJEO MATEPHAIOB), IPOBEJCHHE  OIBITOB,
WUTIOCTPUPYIOMIMX ~ MPHU3HAKW  MPOTEKaHWs  peakuuid HMOHHOrO  OOMEHa
(oOpazoBaHue ocajka, BbIJACICHHE Ta3za, oO0pa3oBaHUE BOJIbI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ IPUMEPBI  OKHUCIIUTEIBbHO-BOCCTAHOBUTENBHBIX  PEaKUUN
(ropeHue, peaklMM pasyIoKEHUs, COEIMHEHN), PACIO3HABAHUE HEOPraHWYECKHUX
BEIIECTB C TIOMOLIBID KAayeCTBEHHBIX pEAKUUMHA HAa HOHBI, PEILICHHE
HKCIIEPUMEHTAJIBHBIX 3a/1a4.

HemeTtanibl 1 MX cCOeIMHEHUA

OOmas xapakTepucTuka TrajoreHoB. (OCOOEHHOCTH CTPOEHHUs aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (U3MUecKue CBONCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XWUMHUYECKHE CBOWCTBA Ha NPUMEpPE  XJopa
(B3auMoOZIelicTBUE C MeETalylaMd, HEMEeTallllaMH, LIeJIo4YaMu). XJIOPOBOJOPOI.
CosisiHasg KHUCIIOTAa, XMMUYECKUE CBOMCTBA, MOJy4YE€HUE, NMpUMEHEHue. [lelicTBHe
XJIOpa M XJOPOBOAOPOJA Ha OpPraHM3M 4YeJOoBeKa. BakHeWmme XJIOpUABI U HX
HaXOXKJEHHUE B IPUPOJIE.

OOmast xapakTepucThka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEepHbIE CTENEHU OKHcieHus. CTpoeHue W (pU3MUECKHe CBOWCTBA
IPOCTBIX BELECTB — KUCIOPOJa U CEPbl. AJIJIOTPONHbBIE MOAUDUKALIMN KUCIOPOIa
U cepbl. XUMUYeCcKue cBOMcCTBa cepbl. CepoBOJOpO, CTpOeHHUE, (U3UUECKUE U
XUMUYECKHe cBOMCTBA. OKCHIBI CEPbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHIOB.
Cepnass kucioTa, (QuU3NUECKHMe W XUMHUYECKHE CBOWCTBa (00mme Kak
NpeACTaBUTENs Kjacca KHUCIOT U chnenuduyeckue). XHUMHUYECKHE pEeakluu,



JeXaliue B OCHOBE MMPOMBIIUIEHHOTO CHoco0a TMOJIYYEHUsI CEPHOM KHUCIOTHI.
[Tpumenenue cepHoil kucioThl. CoJId CEpHOM KUCIIOThI, KAYECTBEHHAsl PEaKIUs Ha
cynbdar-uoH. HaxoxaeHue cepbl U €€ COCIUHEHUN B MpUpoAc. XUMHYECKOE
3arpsi3HEHHE OKPYKAIOIIEH Ccpeibl COENMHEHHMSIMHU CEpbl (KUCIOTHBIE JTOXKIIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPALLCHHUS.

OO0mmast xapakTepucTuka 371eMeHTOB VA-rpymmbl. OCoOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHUS. A30T, paclpOCTpAHEHHE B MPHUPO/IE,
duznyeckue u xumMuyeckue cBoiictsa. KpyroBopot a3ora B mpupoae. AMMuUak, ero
buznyecKkrue 1 XMMHUYECKHE CBOMCTBA, NOJyuyeHue U npuMenenne. Conn aMMOHuS,
uX (pU3NYECKUE U XUMHUUYECKUE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakuus Ha
MOHBI aMMOHUS. A30THas KHUCJIOTa, €€ MoyiydeHue, (PU3nYecKue U XUMUYECKUE
cBoMcTBa (0OIIME€ KaK TMPEICTaBUTEIS Kjacca KHCIOT U  cherudUuuecKue).
Hcnonb3oBaHuEe HUTPATOB M COJIEM aMMOHHUSI B KadyeCTBE MHHEpAJIbHBIX
ynoopeHuil. XuMU4eCKoe 3arpsi3HeHUE OKPYXKarolle cpepl COeAMHEHUSIMH a30Ta
(KUCIIOTHBIE JOXKIW, 3arps3HEHHE BO3AyXa, MOYBBI M BogoémoB). docdop,
ajuioTponHeie Moaudukanuu ¢gocdopa, puznueckue M XUMHUYECKHE CBOMCTBA.
Oxcup docdopa (V) u bochopHas kuciaota, Pu3MIECKUe U XUMHUIECKUE CBOMCTBA,
nosyuerue. Mcnons3oBanne GpocdaToB B Ka4ECTBE MUHEPATHHBIX YI0OPEHUI.

OOmast xapakTepuctuka 31eMeHToB [VA-rpynmbl. OcOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHbIE  CTEMEHU  OKUCIEHHUA.  YTIEpOoJ,  aJUIOTPOMHbIC
MOAM(UKALIMKM, PACHpOCTpaHEHUE B NpUpoAe, (PU3NYECKUEe U XUMHUYECKUE
cBoricTtBa. AncopOnusa. Kpyrosopot yriaepona B mpuponae. OKCUabl yriiepoaa, ux
¢usznyeckue W XUMHYECKHE CBOMCTBA, JCHCTBUE Ha JKUBbIE OPTraHU3MBI,
NOJlyYeHUE U TMPUMEHEHHE. DKOJIOTMYECKHEe MPOOJIEMbl, CBA3aHHBIE C OKCHUAOM
yraepoaa (IV), rumoreza riaoOaJbHOTO TMOTEIJICHUS] KIWMaTa, NapHUKOBBIM
addekT. YroapHas KucioTa U €€ coiu, X GU3MYeCKrue U XMMUYECKHE CBOMCTBA,
nojsyueHue W npuMmeHeHue. KauecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U CEJIbCKOM
XO3SIMCTBE.

[lepBoHavasIbHbBIE MOHATHS 00 OPraHUYECKUX BEIIECTBaX KaK O COCIMHEHUSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTHUJICH, 3TaHOJI, INIMIIEPUH, YKCYCHasl KUCIIOTA).
[IpuposHble HMCTOYHUKH YTIAEBOAOPOAOB (Yrojib, MNPUPOIHBIM Tra3, HEPTH),
OPOAYKTHI WX mepepaboTku (OeH3WH), UX poJib B OBITY W TNPOMBIIUICHHOCTH.
[ToHsiTHE O OMOJIOTMYECKU BaXKHBIX BEILIECTBAX: JKUPaX, OeJIKaxX, YriieBoJax — U UX
poid B KM3HM 4eloBeKa. MarepualbHOEe €AMHCTBO OpPraHUYeCKUX W
HEOPraHUYECKUX COCIUHEHHUM.

Kpemuuii, ero ¢Qusmueckue M XUMHYECKHE CBOWCTBA, MOJIY4YCHHE U
npumeHenue. CoenuHeHHUS KpemHus B mpupozae. OOmme mnpenacraBieHus o0
okcuae kpemuust (IV) u kpemuueBoil kucinore. CUIMKAThI, UX HUCIOJIb30BAHKUE B



ObITYy, B IPOMBIIUIEHHOCTU. BakHelilline CTpOUTENbHbIE MaTepHalbl: KepaMHKa,
CTEKJIO, IIeMEHT, 0eToH, *keje300eToH. [Ipobnembl 6€30MmMacHOr0 MCIOIb30BaHUS
CTPOUTENBHBIX MATEPUAIOB B TOBCEIHEBHOM )KU3HH.

Xumuueckuii IKCnepumenm:

U3y4YeHHE 00pa3I[0OB HEOPTAHUUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHNE KAUECTBEHHBIX PEaKlMi Ha XJIOPHU-UOHBI U HAOIIOACHUE MPU3HAKOB
WX TIPOTEKAHMsI, OIBIThI, OTpaKaIOIIME (PU3MUECKHME U XMMHYECKHE CBOMCTBA
rajoreHOB M HX COEIUHEHUH (BO3MOXXHO HCIIOJIb30BaHUE BHUICOMATEPHUATIOB),
O3HAKOMJIEHHE C O00pa3laMu XJOPUAOB (TaJOT€HUIOB), O3HAKOMJICHHE C
oOpaslamu  ceppl W e€  COCOUHEHUSAMH  (BO3MOXKHO  HCIOJIb30BAaHUE
BUJICOMATEPUAIIOB), HAOIIOACHUE Mpoliecca OOYIIIMBaHUS caxapa IMoJl JIeUCTBUEM
KOHLUEHTPUPOBAHHOM CEPHOM  KHUCJIOTHI, MW3YYEHHUE XUMHYECKHX CBOWCTB
pa30aBIEeHHOI CEPHON KUCIIOTHI, MPOBECHNE KAaUeCTBEHHOM peaKInu Ha cyabdat-
WOH W HaONIOJeHne TpHU3HaKa e€ MPOTEKaHUs, O3HAKOMIICHHE C (HU3UYECKUMU
cBoiicTBaMu a3otra, (Gochopa M HX COEAMHEHHH (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEpHUAIIOB), 00pa3laMu a30THBIX U (OCHOPHBIX yAOOpEHUi, MOTyUYCHHUE,
coOupaHue, paclio3HaBaHWE W M3y4YeHHE CBOMCTB aMMHaka, IPOBEJCHUE
KAueCTBEHHBIX PEaKIMii Ha MOH aMMOHHS U PocdaT-uoH U U3ydeHHE MPU3HAKOB
MX MPOTEKaHMUsl, B3aUMOICMCTBUE KOHIIEHTPUPOBAHHOW a30THOM KUCIIOTHI C MEJIBIO
(BO3MOKHO HCIIOJIB30BaHUE BUJICOMATEPUAJIOB), H3YyUYCHHE Mojenei
KPUCTAUTMYECKUX peIIETOK anMasza, Trpadura, dyiepeHa, O03HAKOMIIEHUE C
MPOIIECCOM  a7ICOPOITMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM NPOTHBOra3a, MoJydeHue, coOupaHue, pacrlo3HaBaHUE U M3yUYCHUE
CBOMCTB YIJIEKHCJIOTO Tra3a, IPOBEICHUE KaUueCTBEHHBIX pPEaKIMii Ha KapOOHAT U
CUJIMKAT-UOHBl W HW3YYECHHE TIPU3HAKOB HUX TMPOTEKAHMS, O3HAKOMJICHHE C
MPOAYKIIMEH CHUJIMKATHOM MPOMBIIUICHHOCTH, PEIICHHE HSKCIePUMEHTATbHBIX
3a7a4 110 TeMe «BakHeunIe HeMeTaulbl U UX COCUHECHUS.

MeTaJibl U MX COeIMHEHUS

OO01mast XxapakTepUCTHUKa XUMUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux mnonoxeHusa B Ilepuomnyeckor cucremMe XUMHYECKUX 3yneMeHToB [[. U.
MenpneneeBa u crpoeHus aTroMoB. CTpoeHue meTamuioB. Meramuyeckas CBA3b U
METAJUIMYECKas ~ KpUCTa/UIMYecKas  pemi€Tka.  DJIEKTPOXUMUYECKUH  psll
HanpsDKeHUN MeTaioB. OPU3NYECKUe U XUMUYECKHe CBOMCTBA MeTayioB. O61mue
CrocoObl Mody4YeHusi MeTamioB. [loHsATHE O KOpPpO3MM METajuiOB, OCHOBHBIE
crocoObl 3alUThl UX OT Koppo3uu. CmnaBbl (CTaib, YyryH, JIOPaTIOMUHUM,
OpoH32a) ¥ X MPUMEHEHNE B OBITY ¥ TIPOMBIIIIEHHOCTH.

[Ilenounsie meTambl: nonoxeHue B llepuognueckon cucteMe XMMHYECKUX
anemeHToB . . MenneneeBa, CTpO€HHE MX aTOMOB, HAaXOXJICHUE B NPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumepe HaTtpus U Kaius). OKcuiabl u



TUAPOKCUABl HAaTpusi W Kanus. [IpuMeHeHHne IIeNOYHBIX METAUIOB M HX
COCIMHEHUMN.

[[lenoyHO3eMeNbHBIE METAJUIBI MarHMii M KaJblMW: IIOJIOKEHHE B
[lepnoguueckon cucreme xuMuueckux sneMeHToB [[. 1. MenneneeBa, crpoeHne
UX aTOMOB, HaXO0XJIeHHUE B nipupojie. Puznyeckue 1 XuMUYECKUE CBOMCTBA MAarHus
U Kanpuuda. Baxseiliive coeAuHEHUs Kaiublus (OKCHI, TUIPOKCHUA, COJIH).
JKEcTrocTh BOJIBI M CITOCOOBI €€ yCTpaHEHHS.

AmoMuHMIL: TIoJI0KeHUE B [lepruoanyeckoil cucteMe XMMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHue aTtoMa, HaxoKAeHUE B Ipupone. Pusmyeckue u
XUMHUYECKHE CBOMCTBA aTtOMUHMS. AM(POTEPHBIE CBOMCTBA OKCHAA W THAPOKCH]IA
AIFOMHUHMUSL.

Keneszo: nonoxenue B llepnoandeckoi cucteMe XuMHYECKUX dJIEMEHTOB /l.
N. MenneneeBa, CTpO€HHE aroMa, HaxOoxiaeHue B npupoae. dusznueckue u
XUMHUUYECKUE CBOMCTBA xene3a. OKcubl, Tuipokcuibl U conu xenesa (I1) u xenesza
(IIT), ux cocraB, CBOMCTBA U MOJyUYCHHE.

Xumuyeckuii IKCnepumenm:

O3HAKOMJIEHME C oOpa3laMud METaNIOB U CIUIaBOB, WX (U3HUUYECKUMU
CBOWMCTBAMH, HU3YYEHHE  pPE3YJbTaTOB  KOPPO3UH  METALIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUIEOMATEPHUANIOB), OCOOCHHOCTEH B3aMMOACHCTBHS OKCHJIA
KaJIbLIUS WU HATpUsl C BOJOM (BO3MOXKHO MCIOJIb30BaHUE BHUAEOMATEPUATIOB),
HCCJIEJOBAHUE CBOMCTB KECTKOM BOJIbI, MPOIECCAa TOPEHHUS XKeJe3a B KUCIOPOJE
(BO3MOKHO  HCHOJIb30BAaHHE  BHJIEOMATEPHUANIOB), MPHU3HAKOB  IMPOTEKAHUs
KAUEeCTBEHHBIX PEAKIM HAa MOHBI: MarHus, KajbliMs, aJIIOMUHUS, IUHKA, >Keje3a
(I1) u xeneza (III), menu (1), HaOarOAEHUE U OMMCAHKE TIPOILIECCOB OKPAITMBAHUS
MJJaMEHH MWOHAaMU HaTpusl, KaIus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIICIOBaHUE aM(POTEPHBIX CBOMCTB THMAPOKCHUIA ATIOMUHUS
Y TUJPOKCHUJIA IMHKA, PEIIEHUE SKCIIEPUMEHTANIBHBIX 337a4 10 TeMe «Baxuelue
METAJUTbl K KX COEUHEHHUS.

XUMHUA 4 OKPYKaKWIIas cpeaa

BemecTtBa u marepuanbsl B IMOBCEAHEBHOW KU3HM YeloBeka. beszomacHoe
UCIIOJIb30BAHUE BEIIECTB M XMMHUYECKUX peakiuil B ObITy. IlepBas momolinps npu
XUMHUUYECKUX 0KOTaxX U OTPABIICHUSIX.

XUMUYECKOE 3arpsi3HEHUE OKpYKaroleld cpenpl (mpenesibHas JOoMyCcTUMast
KOHIIeHTpalus BemecTs, aanee — [1/1K). Ponb xuMun B pelieHrH 3K0JIOTHYECKUX
npoOJieM.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasioB MaTepuajioB (CTEKJIO, CIUIAaBBI METAJUIOB, MOJIMMEPHBIS
MaTepHabl).

Mescnpeomemmnbnie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M NpU W3YYCHUHM XUMHU B 9 Kiacce
OCYILIECTBIISIETCS 4Yepe3 HCMOJb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSITUI, TaK U MOHSTUM, SBIISIIOIIMXCS CUCTEMHBIMU JJIs1 OTJACIbHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO LIUKJIA.

OOmume ecTeCTBEHHO-HAYUYHBIC TMOHSTHUS: HAy4dHBINH (DakT, rUmoTe3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, KiaccupuKaius, IMepUOJUIHOCTh, HAOJIOJICHHE,
AKCIIEPUMEHT, MOJECIUPOBAHUE, HU3MEPEHUE, MOJICIb, SIBJICHUE, MAPHUKOBBIN
2 (deKT, TEXHOIOT S, MaTEPHUAIIHI.

®dusuka: marepusi, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIH],
M30TONBI, PAAUOAKTUBHOCTb, MOJIEKYJIA, 3JEKTPUUYECKUU 3apsifl, MPOBOJHUKH,
MOJIYNIPOBOJHUKH, JUAJEKTPUKH, (POTODJIEMEHT, BEIIECTBO, TEI0, OOBEM,
arperaTHOE€ COCTOSIHME BEIIECTBA, ra3, paCTBOP, pACTBOPUMOCTh, KPUCTAILIINYECKAs
peméTKa, CIUIaBbl, (PU3UUECKUE BEIWYUHBI, €AMHUIIBI W3MEPEHHs, KOCMHUYECKOE
MPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, COJIHIIE.

buonorusi: dorocuHTes, npixaHue, Ouocdepa, dKOCUCTEMa, MHUHEPATbHBIC
ya00peHus, MUKPOAJIEMEHTHI, MAaKPOAJIEMEHTHI, TUTATEIbHbIC BEIIECTRA.

['eorpadus: armocdepa, rtuapocdepa, MHUHEpPATbl, TOPHBIC IOPOJIHI,
MIOJIE3HBIE UCKONIAEMbIE, TOIIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pPE3yJbTaTbl OCBOEHUS MPOTPAMMbl OCHOBHOTO OOIIEro
00pa3oBaHMsl JIOCTUTAIOTCS B XO0J€ OOy4YeHUS XUMHH B €JUHCTBE Yy4yeOHOU u
BOCIIUTATENBHOUN JIEATEIbBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMU POCCUUCKUMU
COLMOKYJIBTYPHBIMU U JyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMU, TPUHSITHIMU B
oOIecTBe mMpaBWJiaMd W HOPMaMH TIOBEICHHS M CIIOCOOCTBYIOT MpOIeccam
CaMONO3HAHUs1, CAMOPA3BUTHUSA U COIIUATM3AIUN O0YyUarOIIUXCSI.

JIM4HOCTHBIE  pe3yJIbTaThl  OTPAXKalOT  TOTOBHOCTh  OOYy4YaroOIIMXCA
PYKOBOJICTBOBAThCA CHUCTEMONl TO3WTUBHBIX IIEHHOCTHBIX OpPUEHTAUUN W
pacIIMPEHUE OIBITA JICITEILHOCTH HA €€ OCHOBE, B TOM YMCJIE B YACTHU:

1)naTrpuoTH4eCcKOro BOCIUTAHUSA:

LIEHHOCTHOTO OTHOLIEHHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY
U HAYyYHOMY HACJEIWI0, TTOHMMAaHHS 3HAYECHUS XUMHUYECKOM HAyKH B KU3HU
COBPEMEHHOTO O0O0IIeCTBa, CIOCOOHOCTH BIAACTh JOCTOBEPHON HMHQOpMaIuen o
MEPEOBbIX JOCTUKEHUSIX U OTKPBITUAX MHUPOBOM U OTEUYECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUAX 00 yCTPONCTBE MUpa U OOIIECTBA;

2)rpaskIaHCKOro BOCIUTAHUS:

MPEACTABICHUS] O COLUMAIBHBIX HOPMax M MpaBWIaX MEXIMYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTMBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOHM,  y4eOHO-MCCIIEIOBATENbCKOM, TBOPUECKOM MW  JAPYruX  BUAAX
NEeSATEIbHOCTH, TOTOBHOCTH K Pa3HOOOPAa3HOM COBMECTHOW JEATENbHOCTH MpU
BBINIOJIHEHUHU YYEOHbIX, TMO3HABAaTEIbHBIX 3a/1a4, BBIMOJHEHUH XHUMHUYECKHX
HKCIIEPUMEHTOB, CO3/IJaHUN YYCOHBIX TTPOCKTOB, CTPEMJICHHUS K B3aUMOTIOHIMAHUIO
¥ B3aUMOIIOMOIIM B IIpoOlLlecCE€ B3TOM y4uyeOHOW MeATeTbHOCTH, TOTOBHOCTU
OLICHMBAaTh CBOE TIOBEICHHE U IIOCTYIIKM CBOMX TOBAapHILEH C MO3ULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUSA MOCIEACTBHI MOCTYIIKOB;

3)IeHHOCTH HAYYHOT' 0 O3HAHUA:

MHUPOBO33PEHUYECKHUE TPEJICTABICHUSI O BEIIECTBE M XMUMHUYECKOW pEaKIluu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHU MU COCTABISIOLINC
OCHOBY JJISI IOHUMaHHUSI CYIIHOCTA HAy4YHOM KapTUHBI MHpA, MPECTaBlIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHSl MPUPOIBI, B3aMMOCBSA3SIX YEJIIOBEKA C
MIPUPOIHOM CPENIOH, O POJIM XUMHUH B ITIO3HAHUU ITUX 3aKOHOMEPHOCTEN;

MO3HABATENbHbIC MOTHUBBI, HAMPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUU IO
XUMUHU, HEOOXOMUMBIE IS OOBSCHEHWS HAOIIOJAEMBIX IMPOIECCOB W SIBICHHUM,
M03HABATENIbHOM, MH(DOPMAIMOHHOM W YUTATEIbCKOM KYJIBTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM pabOThl € Y4YEOHBIMM TEKCTaMH, CIPABOYHOU



JUTEPATypOi, JOCTYMHBIMA TEXHHUYECKHUMH CpPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHUH;

UHTEpeC K OOyUYeHHWI0 W TO3HAHUIO, JHO03HATEIHHOCTh, TOTOBHOCTh H
CIHOCOOHOCTP K  €aMOOOpa30BaHHIO, MPOEKTHOM H  HCCIEeI0BaTEIbCKON
NEATEeILHOCTH, K OCO3HAHHOMY BBIOOPY HANPABICHHOCTH M YPOBHSA OOYy4YEHUS B
JaJIbHEHIIICM;

4)popmMupoBaHUA KYJIbTYPbI 3I0POBb:

OCO3HaHUE IIEHHOCTH JKU3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKH Ha 3J0POBBINM 00pa3 KWU3HH, OCO3HAHWE TOCICICTBUA U
HEIMPUATUE BPETHBIX MPUBBIYEK (YIOTPEOICHUS aTKOTOJs, HAPKOTUKOB, KYPEHHS),
HEOOXOJIMMOCTH  COOMIOJICHUs] TMpaBui O€30MacCHOCTH TIpU  OOpallleHuu ¢
XUMHYECKHMH BEIIECTBAMU B OBITY U peajbHON KU3HHU;

S)Tpya10BOro BOCIMTAHMS:

WHTEPEC K MPAKTUIECKOMY M3yUeHUIO TTpodeccuii u Tpya pa3InyHOTo Poja,
YBOXEGHHE K TPYyIy M pe3yibTaraM TPYAOBOH ACSITEILHOCTH, B TOM YHCJIE Ha
OCHOBE TIPUMEHEHUS TMPEAMETHBIX 3HAHWW TIO0 XWMHH, OCO3HAHHBIA BBIOOP
WH/IMBUIYQIBHON TPACKTOPUU MPOJIOJDKEHHUS 00pa3oBaHus C yUETOM JTMUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMUU, OOIIECTBEHHBIX MHTEPECOB U TOTPEOHOCTEH,
yCHENTHON TPOo(HEeCCUOHATLHON JeSTEIFHOCTH U PA3BUTHS HEOOXOIUMBIX YMEHHM,
TOTOBHOCTH aJaliTUPOBATHCS B TPO(HECCHOHATBHOM Cpe/Ie;

6)3K0J10r14eCKOro BOCIIUTAHNS:

HKOJIOTUYECKH IEJIECO00pa3HOE OTHOIICHWE K MPHUPOAEC KaK HCTOYHUKY
KU3HHU Ha 3emiie, OCHOBE €€ CYIECTBOBAHUS, TOHMMAHUE IIEHHOCTH 3I0POBOTO U
Oe3omacHOro o6Opas3a KH3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
GuU3MYECKOMY M TICHXHYECKOMY 3JI0pPOBBIO, OCO3HAHUE IEHHOCTH COOIOCHUS
npaBwJI OE30MMACHOTO TOBEICHUS TIPpU PabOTe ¢ BEIIECTBAMHU, & TAKXKE B CHUTYaI[UsX,
YIPOKAIOWIMNX 3J0POBBIO U KU3HHU JIFOJIEH;

CIOCOOHOCTH TPUMEHSITh 3HAHUSA, MOJyYaeMble MPU W3YYCHUU XUMHH, IS
pelIeHus 3aa4, CBSI3aHHBIX C OKPYKAIOIIEH MPUPOIHON CPEAOH, IS TIOBBIIICHHS
YPOBHSI  DKOJIOTUYECKOW  KYyJIbTYpbhl, OCO3HaHHs TJOOATBHOTO  XapakTepa
DKOJIOTUYECKUX TPOOJIEM M MyTed WX PEHICHHs MOCPEIACTBOM METOJOB XHMHH,
HKOJIOTUYECKOTO MBIIICHHUS, YMEHHUSI PYKOBOJICTBOBATHCS MM B IO3HABATEIHHOM,
KOMMYHUKATUBHOM U COLMAJILHOM ITPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATDI

B cocraBe MeTrampenMeTHBIX pe3yJbTaTOB BBIACISAIOT 3HAYUMBIC IS
dbopMHpOBaHUS MHPOBO33PECHHS OOIEHAyYHbIE TOHSATUS (3aKOH, TEOpHs,
MPUHITUT, TUTIOTE3a, (DAKT, CUCTEMA, MPOIIECC, IKCIIEPUMEHT U JPYTOE.), KOTOPHIC
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETax W MO3BOJSIOT Ha
OCHOBE 3HAaHUU M3 ITHX MPEAMETOB (POPMHPOBATH MPEACTABICHUE O IEITOCTHON



HAay4YHOW KapTHHE MUpA, U YHUBEpCaAJIbHbIE yueOHbIE ACHCTBUS (MO3HABATEIbHBIC,
KOMMYHUKATHUBHBIE, PETYJSITUBHBIEC), KOTOpbIe 0OOecredruBalOT (HOpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEILHOMY IUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIESTCIBHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA

Ba3oBble Jjornyeckue JeiicTBHA:

YMEHHUSI HCIOJIb30BaTh MNPUEMBI JIOTUUYECKOTO MBIIUICHUS IPU OCBOCHUU
3HAHUW: PACKPbhIBATh CMBICI XUMUUYECKUX TMOHATHUN (BBIACIATH MX XapaKTEPHBIC
MPU3HAKHU, YCTaHABIIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSITUSMM), HUCIOJIb30BATh
MOHATHUS 1711 OOBSICHEHUS OT/IETIbHBIX ()aKTOB U SIBJICHHM, BEIOMPATh OCHOBAHMS U
KpUTEpUH VISl KJAcCU(PUKAIIMU XUMHUYECKHX BEIIECTB M XHMHYECKUX PEaKIIHM,
yCTaHABJIMBaTh MPUYMHHO-CIICICTBEHHBIC CBSI3M MEXIYy OOBEKTaMH H3Y4YEHUS,
CTPOUTH JIOTHUECKUE PACCYKJCHUS (MHIYKTHUBHBIE, JE€YKTUBHBIE, IO aHAJIOTHH),
JIeaTh BRIBOJIBI M 3aKITIOUCHUS

yMEHHUE TMPUMEHSATH B TIpoOIlecce TO3HAHUS TOHATUS (TIpeIMETHhIE U
MeTanpeIMETHbIC), CAMBOJIMYECKHE (3HAKOBBIC) MOJICININ, UCIIOJb3yeMbIE€ B XUMUU,
npeoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICIbHbBIE TTPEACTaBICHUS —
XUMUYECKANA 3HAK (CUMBOJ 3JEMEHTa), XUMHuYeckas ¢GopMmyia W YpaBHCHHUE
XUMUYECKON PEAKIIUU — MPU PEIICHUN Y4eOHO-TI03HABATEIBHBIX 33J1a4, C YIETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBISBIATH U XaPAKTEPU30BATH CYIIECTBEHHBIC
MPU3HAKHA M3y4aeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHYECKUX PEaKIIHM,
BBISIBIIATH ~ OOIIUME  3aKOHOMEPHOCTH, MPUYUHHO-CICACTBEHHBIE CBS3U U
MPOTUBOPEUHS B U3yUaeMbIX MIPOIIECCAX U SIBIICHUSIX.

ba3oBble nccienoBarebCKHe TeiiCTBUS:

YMEHHUE HCIOJb30BaTh IOCTABJICHHBIE BOMPOCHI B KAa4€CTBE MHCTPYMEHTA
MO3HAHUS, a TaKXKe B KauyeCTBE OCHOBBI UIA (POPMHUPOBAHUS THUIIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMbBIX CYXKICHUN;

NpUOOpPETEHUE OIMbITa IO TUIAHUPOBAHWIO, OPTaHU3AIMH W TPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMeHHE HaOMoaaTh 3a XOJ0M IIpoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €0 pe3ysbTar, (GopMyJIUpoBaTh 000OIICHUS U
BBIBOJIBI 110 PE3YJIbTaTaM MPOBEAEHHOIO OIbITA, UCCIICAOBAHUS, COCTABIIATh OTUET
0 MPOJIeIaHHO paboTe.

Pabora ¢ nunopmanmeii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATh U HHTEPNPETUPOBATH HHOOPMAIIUIO
Pa3IMYHBIX BUJIOB M ()OPM MPEACTABICHUS, MMOJYyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYJISIpHAsl  JIUTEpaTypa XHUMHYECKOIO COJIEpkKAHUS, CIPABOYHbBIC
nocoOus, pecypcel WHTepHETa), KPUTHYECKH OIEHWBATh MPOTHBOPECYUBYIO U
HEJI0OCTOBEPHYIO HH(OPMAITHIO;



yMEHUE MPUMEHSATh pPa3IuyHble METOJbl U 3alpOChl MPU MOUCKE U O0TOOpe
uH(OpPMAIMU U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOJWMBIX JJi BBINOJHEHUS
y4eOHBIX U TMO3HABATEIbHBIX 3aJ]a4 ONpPENeIEHHOTO THUIIa, TPUOOPETEHUE ONbITA B
0o0JacTi  MCHOJIb30BaHUSI  MH(OPMAITMOHHO-KOMMYHUKATUBHBIX — TEXHOJIOTHH,
OBJIAJICHUE KYJbTYPOW aKTUBHOTO MCIIOJIB30BAHUS PA3TUIHBIX TTIOMCKOBBIX CHCTEM,
CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIIbHYIO (POpMY MpeCTaBIeHUs HH(GOPMAIUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJayll HECIO0XXHBIMU CXEMaMH, JAuarpaMMaMu,
npyrumu popmMamu rpauku 1 UX KOMOUHAIUSMU;

YMEHHE HCIIOJIb30BaTh U AaHAJIM3UpPOBaTh B IIpolecce Y4eOHOH W
UCCIIEIOBATENBCKON NeATEIbHOCTH MH(POPMAIUIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJbCKOIO XO3SMCTBa M TPAHCIOPTAa HA COCTOSTHUE OKpYXaloled NpUpOAHON
Cpenpbl.

KoMMyHMKATHBHBbIE YHHBEpPCAJIbHbIE YUeOHbIE NeiCTBUS:

YMEHHUS 3aJlaBaTh BOINpPOCHI (B XOJie¢ Juanora W (WiIM) OUCKYCCHUHU) IO
CylllecTBY  oOcyxaaemMoil  Tembl, (HOpPMYIUpOBaTh CBOM  MPEJIOKEHUSA
OTHOCUTEJILHO BBIMOJHEHUS TPEIJIOKEHHON 3a/1a4u;

YMEHUSI  NPEJCTaBISATh  MOJYYEHHbIE  pe3yJbTaThl  IMO3HABATEIbHOU
NEATETPHOCTH B YCTHBIX U THUCHBMEHHBIX TEKCTax; JeJlaTh TMPE3EHTAIUIO
pe3yJIbTaTOB BBIMOJIHEHHUS] XUMUYECKOTO IKCIEpUMEHTa (1a00paTOpHOrO OIbITa,
Ja60paTopHOI pabOTHI IO MCCIIEAOBAaHUIO CBOMCTB BEIIECTB, yUeOHOT0 MPOEKTA);

yMEHUsI Y4eOHOro COTPYJHUYECTBA CO CBEPCTHHMKAMHU B COBMECTHOMU
NIO3HABATEJIbHOM W MCCIEIOBAaTEIbCKOW  JEATENBHOCTH IPU  PELICHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB U COTJIACOBaHUS
no3unuid (00CyXkaeHusl, OOMEH MHEHHSIMH, «MO3TOBBIC IITYPMbI», KOOPIUHAIUS
COBMECTHBIX JCHCTBUW, OMNpEIEICHUE KPUTEPUEB IO OLCHKE KayecTBa
BBITIOJTHEHHOH pabOTHI U Apyrue).

PeryasiTuBHbIe YHHBeEpPCAJbHbIE YUeOHbIE 1eHCTBUS:

YMEHUE CAMOCTOSITENIbHO OMNPENEATh LEIN JAESITENbHOCTH, IUIAHUPOBAThH,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTHUPOBATH CBOIO
JeATEIIbHOCTh, BBIOMpaTh HanoOoJiee YPheKTUBHBIC CIIOCOOBI pelIeHUs] YYeOHBIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTaBJSTh WM KOPPEKTHUPOBATH
IIPEUIOKEHHBIA AJITOPUTM  JIEUCTBUM TPHU BBINOJHEHUM 3aJaHUM C Y4YETOM
MOJTy4YEHHUSI HOBBIX 3HAHUNA 00 M3y4yaeMbIX OOBEKTax — BEIIECTBAX U PEAKIUSX,
OIICHMBATh COOTBETCTBUE MOJYYEHHOI'O pe3yjbTaTa 3asiBICHHOW €M, YMEHHE
UCIIOJIb30BaTh U aHAIM3UPOBATH KOHTEKCTHI, IPEJIaraéMble B YCIIOBUU 3aJIaHUN.



IHPEAMETHBIE PE3YJ/IBTATDBI

B coctaBe mnpeameTHBIX pe3yNbTATOB IO OCBOEHHUIO 00SA3aTENBHOTO
COJIep’KaHusl, YCTAHOBIIEHHOTO JaHHOW (enepanbHOl paldouel mIporpaMMoi,
BBIJICJISIIOT: OCBOCHHBIE OOYYaIOIIUMKCS Hay4yHbIE 3HAHUS, YMEHUS U CHOCOOBI
NeucTBul, crnenuduueckue IS TpeAMeTHOM o0jacthd  «XUMUS», BHUIBI
JNEATEIbHOCTH 110  IIOJYYEHUIO HOBOIO  3HaHWS, €ro  HHTEPHPETALNH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3IMYHBIX YYCOHBIX U HOBBIX CUTYaIlUsX.

K xoHiy o0yuenus B8 kjacce nmpeaMeTHbIE PE3yIbTaThl HA 0230BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOUIUXCSl YMEHUIN:

e PpACKpBIBATh CMBICI OCHOBHBIX XMMHUYECKHX IMOHATHI: aTOM, MOJEKYJa,
XUMHWYECKUU JJIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(oIHOpO/IHAsT M HEOJAHOPOAHAs), BAJIGHTHOCTb, OTHOCUTEIIbHASI aTOMHAsI U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas J10Js1 XUMUYECKOTO 3JIEMEHTA B COCIMHEHUU, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTAa, OCHOBAaHHE, COJIb, JJIEKTPOOTPULIATEIIBHOCTh, CTENEHB
OKHUCJICHUSI, XMMHYECKasi PEaKius, KIacCU(PUKAIUSI PEaKIuil: peaxiuu
COCIIMHEHUS, PEAKIUU Pa3JI0XKEHUs, PEAKIUU 3aMEIICHUs, pPEaKIuu
oOMeHa, 7K30- U PHJIOTEPMHUUECKUE PEAKINH, TEIIOBON 3 PeKT peakuuu,
SAIpO aToMa, JJIEKTPOHHBIM CJIOW aToMma, aTOMHasi OpOWTalb, PAJANYC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAS U HEMOJSpHAs KOBAJICHTHAsl CBA3b,
VOHHAs CBs3b, HOH, KATUOH, aHWOH, PacTBOpP, MAaccoBas J0Js BELIECTBA
(IpolieHTHAas1 KOHILIEHTpAIusi) B paCTBOPE;

e WUIIOCTPUPOBATh B3aWMMOCBS3b OCHOBHBIX XHMHUYECKMX NOHATUA U
MPUMEHSThH 3TU OHATHUA MPU ONMCAHUY BELIECTB U UX MPEBPALLICHUI;

e WCIOJBH30BATh XHUMHUYECKYIO CHUMBOJHMKY JUISI COCTaBJICHHS (HOpMyT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIU;

e ONpENEeNsATh BAJCHTHOCTh aTOMOB AJIEMEHTOB B OMHApPHBIX COEIMHEHMSIX,
CTENEHb  OKHUCIIEHHUS  DJIEMEHTOB B  OMHApHBIX  COEIUHEHUSX,
MPUHAJIEKHOCTh BEIIECTB K OMNPEAEIEHHOMY KJAcCy COEAUHEHHU IO
dbopmynam, BHJ XUMHUYECKOH CBsI3M (KOBAJIGHTHAsE W HMOHHAs) B
HEOPraHUYECKUX COCIMHEHHUSX;

e packpeiBaThb cMmbicia Ilepuomnueckoro 3akoHa J[. M. Menneneena:
JEMOHCTPUPOBATh NOHUMAHHE IEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XAMHUYECKUX BJIEMEHTOB OT MX MOJIoKeHus B llepumoamyeckoit cucreme,
3aKOHOB COXPAaHEHUs MAacChl BEILIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHUSI, 3aKOHA ABOTajIpo;

e ONUCBHIBATH U XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuonnyeckon
CHUCTEMBl XHMHMYECKHX DJEMEHTOB: pa3iuyaTh TMOHATHS «IJIaBHAs
noarpynna (A-rpynmna)» u «mnobounast noarpymnmna (b-rpynmna)», mansie u



OoJbIIME TEPUOJbI, COOTHOCHUTH OOO3HAYEHHUs, KOTOpblE HMMEIOTCS B
tabnuue «llepuoanueckass cucrema XuMmuueckux saemeHtoB . WM.
MeHaeneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB
XUMHUYECKUX JIEMEHTOB (COCTaB W 3apsij s/pa, 00IIee YMCIIO JIEKTPOHOB
U pacmpeeieHUe UX M0 JIEKTPOHHBIM CIIOSIM);

KJIaCCU(UIIMPOBATh XUMHUYECKHE DJIEMEHThI, HEOPTaHUYECKHUE BEIIECTBA,
XUMHUYECKHE peakuuu (10 YUCIy WM COCTaBy YYacTBYIOUIUX B pPEAKIUU
BEIIECTB, 10 TEIJIOBOMY 3D (PexTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPIKAAsi OMUCAHNE TIPUMEPAMU MOJICKYJISIPHBIX
ypaBHEHUIN COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIMIL;

IPOTHO3MPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XWMHUUYECKHX TMPEBpAIICHUN B
Pa3TUYHBIX YCIOBUSAX;

BBIYHCIIATh OTHOCHUTEJIbHYIO MOJEKYJISIPHYIO W  MOJISIPHYIO MaccChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOr0o »3JIeMEeHTa 10 (dopmyse
COEIMHEHMsI, MaCCOBYIO JIOJII0 BELIECTBA B PacTBOPE, MPOBOJAUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEaKIINH;

MPUMEHSATh OCHOBHBIC OTEPAIUU MBICTUTEIHHOU NEATEIbHOCTH — aHAIHN3
U CHUHTE3, CpaBHEHHE, 0000IleHHEe, CHCTEMaTHU3alluio, KiacCu(HUKaIUIo,
BBISIBJICHUE MPUYMHHO--CIEACTBEHHBIX CBS3€H — JJIsl U3Y4YEHHUs CBOICTB
BEIIECTB M XHMHYECKUX pEaKIui, EeCTECTBEHHO-HAyYHBIE METOJIbI
MO3HAHUS — HAONIOJCHUE, W3MEPEHHE, MOJICITUPOBAHHUE, AKCIICPUMEHT
(peasibHBIN U MBICIICHHBIN );

clenoBaTh  MpaBWjiaM  [OJb30BAHMS ~ XMMHUYECKOM  MOCyAOM U
7ab0paTOpHbIM  000pY/IOBAaHUEM, a TakXKe MpaBHiiaM OOpalleHus ¢
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIUSAMH 1O BBITIOJIHCHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TMOJYYEHUIO W COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpOAa M KHCJIOpPOJA), IMPUTOTOBJICHHUIO
pAacTBOPOB C ONPEAETEHHON MACCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA,
IUIAaHUPOBATh M MOPOBOAUTH  XUMHYECKHME  SKCIEPUMEHTHl IO
pacno3HaBaHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIbIO HHIUKATOPOB
(;makmyc, peHondTanenH, METUIIOPAHXK U APYyTHE).

K koHIy 00yueHus B 9 kjacce npeIMETHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHaIOUTUXCSl YMEHUI:

pacKpbIBaThb CMbICII OCHOBHBIX XHWMHYCCKHX MOHSATHUH: XHUMUYSCKHUM
9JICMCHT, aTOM, MOJICKYJIda, MOH, KAaTHOH, AHWOH, IIPOCTOC BCUICCTBO,
CJIOKHOC BCHICCTBO, BAJICHTHOCTDL, 3JICKTPOOTPUHATCIBHOCTL, CTCIICHb
OKHUCJICHUA, XUMHUUYCCKasA pCaKuus, XUMHUYCCKas CBA3b, TEILUIOBOM 9(1)(1)€KT



peakuuu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJEKTPOJIUTHYECKAS IUCCOLMALMSA, PEAKIUA HOHHOTO
oOMeHa, KaTalM3aTop, XHMMHYECKOE paBHOBECHE, OOpaTuMble U
HEOOpaTUMBIE PEAKIMH, OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCICHHE UM  BOCCTAHOBIICHHUE,
aIIOTpONus, aM(pOTEPHOCTh, XUMHUYECKas CBsA3b (KOBAJIEHTHAs, MOHHAas,
MeTajuInyecKas), KpHUCTAJUIMYecKas pemeTka, KOppo3us METaJUIOoB,
CILJIaBbl, CKOPOCTh XUMHYECKON peakluH, MpPeeIbHO JTOMyCcTUMAas
xoHuentpanus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATUI U
IIPUMEHSThH 3TU TIOHATHUSA IPU ONMCAHUM BELIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XMMHUYECKYI0O CHUMBOJIMKY JJI COCTaBJICHUS (HOpMyT
BEIIECTB U YPABHEHUN XMUMHUYECKUX PEAKIUN;

ONPEACIISITh BAJIGHTHOCTh M CTENEHb OKUCIEHUSI XUMUYECKHUX 3JIEMEHTOB B
COCAMHEHUSX PA3JIUYHOTO COCTABA, IMPUHAMIEKHOCTh BEHIECTB K
ONPENCIEHHOMY KJIacCy COEAMHEHUM 1o (QopmysiaM, BUJ XUMHUYECKOU
CBA3U (KOBaJeHTHasi, WOHHAs, METAJUIMYECKas)) B HEOPraHUYECKUX
COCIMHEHMSIX, 3apsij] MOHA 10 XUMHUYECKOU (opMyJsie, XapakTep Cpeabl B
BOJIHBIX PACTBOPAaX HEOPTaHUYECKUX COCAMHEHUU, TUM KPUCTAIIUNYECKOU
PELIETKA KOHKPETHOI'O BEILIECTBA;

packpsiBath cMbIich [lepuonmueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMaHUE: OIHUCHhIBAaTh U XapaKTEPU30BAThH
tabnmmunyio Gopmy [leproamdeckoil cUCTEMbl XMMHYECKUX DJIEMEHTOB:
pa3nuuaTh TOHSATHS «TJaBHas moArpymmna (A-rpynma)» U «mooodHas
noarpynna (b-rpynmna)», manble U OOJbIIHME TEPUOIBI, COOTHOCHTH
0003HaYEHHUs, KOTOphIE MMEIOTCA B MEPUOJUYECKOM Tabnuie, ¢
YUCJIOBBIMU  XapaKTePUCTHKAMH  CTPOCHHUSI  aTOMOB  XHUMHUYECKHUX
AJIIEMEHTOB (COCTaB M 3apsii sapa, oOIee YHCIO JJIEKTPOHOB U
pacmpenieieHue HMX 0 JJICKTPOHHBIM  CJIOSIM), OOBSCHATH OOIIHE
3aKOHOMEPHOCTH B MU3MEHEHUHU CBOMCTB DJIEMEHTOB U UX COCIMHEHUU B
npejenax MajblX NEePUOIOB M TJIaBHBIX MOATPYII C YUETOM CTPOSHUS MX
aTOMOB;

KJIacCU(DUIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTAaHUUYECKHUE BEIICCTBA,
XUMHUYECKHE peakuuud (M0 YMCIy U COCTaBy YYACTBYIOLIUX B pPEAKIUU
BEIIECTB, MO TEMJIOBOMY 3(P(HEKTy, 0 WU3MEHEHUIO CTENEeHENH OKUCICHUS
XHMHYECKUX IJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHEHUPUISCKUE XHUMHYECCKUE
CBOWMCTBA TMPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPXKAasi OMNUCAHUE



OpUMEPAMH MOJIEKYJISIPHBIX M HMOHHBIX YPaBHEHHMM COOTBETCTBYIOLIUX
XUMUYECKUX PEaKIUi;

COCTaBJISITh YpPaBHEHHUSI DJEKTPOJUTUYECKOM JMCCOLMALMU  KHUCIOT,
LIEJI0YEH U COJIEH, ITOIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIMI HOHHOIO
oOMeHa, YypaBHEHHs peakuuid, MOATBEPKAAOIINX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK]y BEIIECTBAMU PAa3IMYHbBIX KJIACCOB;
pPacKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peaKUun
MOCPEACTBOM COCTaBIICHUS 3JIEKTPOHHOTO OajaHca 3TUX peaKkiuii;
IPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT HMX CTPOCHHS,
BO3MOXKHOCTH TPOTEKaHUS XUMHYECKHX IMPEBpAIlEHUH B Pa3IUYHbBIX
YCIIOBHUSIX;

BBIYHCIIATh OTHOCHUTEJIbHYIO MOJEKYISIPHYIO W  MOJISIPHYIO MaccChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOrOo JJIeMeHTa 1o (dopmylie
COEIMHEHUS, MACCOBYIO JOJIO BEIIECTBA B PACTBOPE, MPOBOIAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU PeaKkluu;

coOno/laTh  MpaBWia  MOJB30BAHMS  XUMHUYECKOM  mOCynoil U
7a00paTOpHbIM  00OpYIOBAaHMEM, a TaKXKe IMpaBUia OOpallleHus ¢
BEIIECTBAMH B COOTBETCTBUM C MHCTPYKUMSIMH [0 BBIIOJHEHUIO
71a00paTOPHBIX XMMHUYECKHUX OIBITOB MO TMOJYYEHHIO U COOUPAHHUIO
ra3000pa3HbIX BEIIECTB (aMMHUaKa U YIJIEKUCIIOro ra3a);

OPOBOJUTH  PEAKIMH, TMOJATBEPKAAIONINE  KAayeCTBEHHBIH  COCTaB
pa3IMYHBIX BEILIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPHUI-, OPOMHU/I-,
uonua-, Kapbonar-, Qocdar-, cunukar-, cynb@ar-, THIPOKCH]I-UOHBI,
KaTUOHBl AMMOHHUSI U MOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOLIUE B
BOJHBIX PACTBOPAX HEOPTAaHUYECKUX BEIIECTB;

NPUMEHSATH OCHOBHBIE ONEpPAlUU MBICTUTENbHON JIEATEIbHOCTH — aHaIHU3
U CHHTE3, CpaBHCHHE, OOOOIICHNE, CHUCTEeMAaTHU3aIuI0, BBISBICHUE
IPUYUHHO-CJIEICTBEHHBIX CBS3€M — JJIi U3Y4YE€HUS CBOMCTB BEIIECTB U
XUMUYECKUX pEaKkluid, €CTeCTBEHHO-HAy4YHbIE€ METOAbl TMO3HaHUS —
HaOJI0ICHUE, U3MEpEHHEe, MOJECIMPOBAHUE, SKCIEPUMEHT (peajbHbIi U
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC

KoanuecTBOo 4acoB

Ne HaumeHoBaHue pa3iesioB U JyieKTpPOHHBbIe (LM (pPOBbLIE)
KouTtpoJbHbIe IpakTHyeckne
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PeCypChbl
padoThI padoThI
Pa3nesn 1.IlepeoHayanbHble XHMMHYECKHE IIOHATHSA
Xumusi — BaxkHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 ) bubmuorexa [JOK
MPAKTUYECKOU JEATEIbHOCTH https://m.edsoo.ru/7f41837¢
YyesjoBeKa
12 BemtecTtBa 1 XuMHU4ECKHE 15 1 Bbu6nmuoreka [JOK
peakuuu https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 20
Pa3znen 2.BaxHeiinne mpeacTaBUTe Il HEOPraHUYeCKHUX BelleCcTB
1 Boznyx. Kucnopon. [lonsitue 6 bubnmoreka [IOK
00 okcuax https://m.edsoo.ru/7f41837¢
)9 Bonopoa.Ilonsitue o kucnorax g 1 bu6mmoreka [IOK
U COJIIX https://m.edsoo.ru/7f41837¢
)3 Boga. PactBopsl. [Tonsitue 06 5 1 1 Bbu6nuoreka [JOK
OCHOBAHHUSX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIaCChI 1 1 1 bubmnorexa [JOK
HEOPraHUYECKUX COECIUHEHUN https://m.edsoo.ru/7f41837¢c
Uroro no pazgeny 30

Pa3nen 3.11epuoanyeckuii 3akoH u [lepuognyeckasi cucrema xumnueckux 3jemMeHToB JI. U. MenneneeBa. CTpoeHue aToMoB.
XuMnueckas cBsizb. OKNCJINTEIbHO-BOCCTAHOBUTEIbHbIE PeaAKIIUI



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

[Tepuoanueckuii 3aKOH 1

11 [Tepuoanueckas cucrema 7 Bbu6nuoreka [JOK
XUMHUYECKHX dj1eMeHToB 1. 1. https://m.edsoo.ru/7f41837¢
Menaene-eBa. CtpoeHue aToma

12| Ormermemn g buGorera LIOK

https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEIILHBIE PEAKITUN
Bbu6nuoreka [JOK
Hroro mo pasery 15 https://m.edsof)l.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa [JOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOIT'PAMME



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

9 KVIACC

Kosaun4yecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM ungpposbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (witpp )
NPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsbl
Pa3znen 1.BeniecTBO U XUMHUYECKHE PeaKIUU
11 [ToBTOpenue u yriybiaeHue 3HaHUHA 5 1 bubmmoreka [IOK
' OCHOBHBIX pa3/IeoB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnnorexa [HOK
' peaxiuit https:/m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAS JUCCOLNALIH. g 1 1 bubmmoreka [JOK
’ XUMUYECKUE PEaKIMU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3znen 2.HeMeTa/JIBI M X COeUHEHUS
21 OO01mast XapakTepuCTHKa XUMHUIECKUX 4 1 bubmmoreka [JOK
' snemeHToB VIIA-rpymnmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepuCTHKa XUMUYECKUX
2.2 snemeHToB VIA-rpynmnsl. Cepa u eé 6 bubmmorexa [TOK
' PYTHIRL- 2P https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO61mas xapakTepuCTHKa XUMUYECKUX
2.3 anemMeHToB VA-rpynnsl. A3zot, hpochop u ux 7 1 bubmorexa HOK
' PYTHIEL. ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01mas xapakTepuCTHKa XUMHUIECKUX
2.4 anemeHToB [VA-rpynnsl. Yriepon u 8 1 2 bubmmorexa LIOK
. o PYIHEL pol https://m.edsoo.ru/7f41a636
KPEMHUI U UX COCANMHEHUS
Hroro no pazneny 25



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

Pa3zgen 3.MeTaJJIBI M BX COCTHUHEHU S

N bu6mmoreka [IOK
3.1 Obmpae cBoHCTBa METAILIOB 4 https://m.edsoo.ru/7f41a636
. bubmuorexa [JOK
2 B 1
3 aXHEeUIIe MeTaluIbl U UX COCIUHCHUS 6 hitps://m.cdsoo.ru/7f41a636
Hroro no pazneny 20
Paznen 4. Xumus 1 oKpy:kamomas cpeaa
4.1 BemtecTBa 1 MaTepualisl B )KU3HH YeJIOBEKa 3 bubmorexa LIOK
) = p https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOE Bpems 3 bubmorexa HOK
P p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68



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

HHOYPOYHOE IINTAHUPOBAHUE

8 KIIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoka Kontponbnbsie IlpakTnyeckue
n/n Bcero H3yYCHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
[Ipenmer xumuu. Poiap XuMuu B 5KU3HU 1 but6mmoreka [IOK
yenoBeka. Tena u BelecTna https://m.edsoo.ru/ff0d210c¢
ITonsaTHEe 0 MeTOAAX MO3HAHUSI B XUMHUH 1 bubmmorexa [OK
a https://m.edsoo.ru/ff0d227¢
[Tpaktrueckas padota Ne 1 «IIpaBuia
paboTHI B 1abOpaTOPUN U IPUEMBI | 1 bu6nuoreka [IOK

oOparieHust ¢ J1abopaTopHBIM
000pyIOBaHUEM

https://m.edsoo.ru/ff0d23dc

Yucrele BemecTBa U cMmech. CriocoOsl
pasaeneHus cMecen

bubmunoreka LIOK
https://m.edsoo.ru/ff0d26¢ca

[TpakTuyeckas padora Ne 2
«Pa3nenenue cmeceit (Ha mpumepe
OYHCTKH TIOBAPECHHOI COJIN)»

bubmunoreka LIOK
https://m.edsoo.ru/ff0d28c8

ATOMBI U MOJIEKYJIBI 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0d2a6c
XUMHUUYECKHE dJIEMEHTBI. 3HAKH 1 bubmuoteka [JOK
(CUMBOJIBI) XUMUYECKUX IJIEMCHTOB https://m.edsoo.ru/ff0d2be8
[IpocTeie U cnoXHBIE BELIECTBA 1 bubmmorexa [OK
https://m.edsoo.ru/ff0d2a6c
bubmunoreka LIOK

ATOMHO-MOJIEKYJISIPHOE YUEHUE

https://m.edsoo.ru/ff0d2d50



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

3aKOH IIOCTOSHCTBA COCTaBa BEIIICCTB.

bubmunoreka LIOK
10 X .B
umteckas Gopmyna. BareHTrocTs https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHUUYECKUX DJIEMEHTOB
1 OtHocUTeNbHAs aTOMHAs Macca. bubnuoreka [JOK
OTHOCHUTENbHAS MOJIEKYJISIpHAsl Macca https://m.edsoo.ru/ff0d323c¢
12 MaccoBast JoJIsI XUMHYECKOTO DJIEMEHTA bu6mmoreka [IOK
B COEIMHEHUH https://m.edsoo.ru/ff0d350¢
13 KomnuectBo BemecTBa. Mob. bubmuoreka [{OK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKUE SIBJICHUS. bubnuoreka [JOK
XuMHUecKas peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycioBuUs MPOTEKAHUS bu6nuoreka [IOK
XUMHYECKUX PEaKIUi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MaCcChl BELIECTB. bubmmoreka [JOK
XUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
BrruncieHus KoJIM4yecTBa, MacChl
17 BEILIECTBA M0 YPaBHEHUSIM XHMHYECKUX buomorexa HOK
= . yp https://m.edsoo.ru/ff0d5708
peakuuit
Knaccudukamnmss XuMruaecKux peakiuit
18 (coenuHEeHUs, pa3I0KEHUS, 3aMEIEHUS bubmorexa OK
A P ’ = ’ https://m.edsoo.ru/ff0d3{34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHIMKIoneauct. O0o0IEeHne u bubmorexa LOK
H AT Hj https://m.edsoo.ru/ff0d40c4
CHCTEMAaTHU3aIUs 3HAHUH
20 KonrtponsHas padora Nel mo reme Bu6muotexa [JOK
«BellecTBa 1 XUMHYECKUE PEAKITUNY https://m.edsoo.ru/ff0d4290
21 Bosxyx — cmecs razos. Cocras bu6morexa IIOK

Bo3ayxa. Kucinopon — snemeHT u

https://m.edsoo.ru/ff0d448¢



https://m.edsoo.ru/ff0d2eae
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

nmpocroe BeuiecTBo. O30H

dusnueckre U XUMUYECKHAE CBOMCTBA

but6mmoreka [IOK

22
KHCIIOPOJA (PeaKIIHH OKHCICHH, https://m.edsoo.ru/ff0d4614
ropenue). [lonarue 06 okcumax
CriocoOblI MosTy4eHus KUCI0po/ia B
7 nabopaTopuu U bu6nuoreka [IOK
npoMeluieHHOCTH. [ [pumeHeHne https://m.edsoo.ru/ff0d497a
KHCIIOpO/Ia
TennoBoii 3 ekt xuMmudeckon
24 peaKuru, MOHITHE O TEPMOXHUMUYECKOM bubmunoreka LIOK
YPaBHEHUH, 3K30- U IHAOTEPMUIECKUX https://m.edsoo.ru/ff0d4790
peaxkuusax
TonnuBo (HedTh, yrojab U METaH).
25 3ar ﬂSHeéHe(lllos . a, CII0COOBI lro bubmmorexa LIOK
P AYXa, https://m.edsoo.ru/ff0d4c4a
MpeI0TBPALECHUS
[TpakTuyeckas pabora Ne 3 o Teme
26 «[lony4yenne u coOupanue KUCI0poia bubmorexa [IOK
" . P PO, https://m.edsoo.ru/ff0d4ac2
U3Y4YEHHE €ro CBOMCTBY
7 Bonopon — 35eMeHT u pocToe bu6nuorexa [IOK
BelecTso. Haxoxaenue B npupoje https://m.edsoo.ru/ff0d4dd0
)3 du3nYeCcKre U XMMUYECKUE CBOMCTBA bubmoreka [JOK
Bojiopoa. [Ilpumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubmunoreka LIOK
29 ITo € 0 KHCJIOTaxX U CO
TUTTHE © KHCHOTAX 1 COMAX https://m.edsoo.ru/ff0d50d2
30 CrniocoOslI nostydeHus BOAOPOa B bubnmoreka [JOK
nmabopaTopun https://m.edsoo.ru/ff0d4dd0
31 [TpakTuyeckas pabora Ne 4 o Teme bu6nuorexa [IOK

«[lony4yenne u cobupanue BOAOPOA,

https://m.edsoo.ru/ff0d442



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

W3YyYEHHUE ETO CBOMCTB)»

Momsipablii 00bEM ra3oB. 3aKOH

but6mmoreka [IOK

32
ABorazpo https://m.edsoo.ru/ff0d542¢
Brerancienuns o0bEMa, KoJIMaecTBa
33 BEIIECTBA ra3a Io €ro M3BECTHOM bubmorexa HOK
= . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WM 00BEMY
Brruucnenust 00bEMOB ra30B 110
34 ABHCHHIO PEaKIIMHM HAa OCHOBE 3aKOHA bubmorexa HOK
yp . peaKtt . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHI T'a30B
35 DOu3nvecKue U XUMHUYECKHUE CBOMCTBA bubnuoreka [JOK
BOJIbI https://m.edsoo.ru/ff0d587a
16 CocraB ocHoBanwmii. [Tonsatue 00 bubmuoteka [JOK
AHIUKATOpax https://m.edsoo.ru/ff0d59¢2
Bopa xak pactBoputens. HackieHHbIe
37 u HeHaCBIpeHHBIIe) acTBOpHI. MaccoBas bubmorexa HOK
Hl P P! https://m.edso00.ru/ff0d5b40
JIOJISL BEIIIECTBA B pacTBOPE
[TpakTuyeckas pabora Ne 5 o Teme
18 «[IpuroroBiieHrE pacCTBOPOB C bubnmoreka [JOK
ONpeACIEHHON MacCOBOW JT0JIEN https://m.edsoo.ru/ff0dSeba
PacTBOPEHHOTO BEIIECTBAY»
39 KonTtponsHas pabora Ne2 o reme bu6nuorexa [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Okcuapl: coCTaB, KJIacCU(UKAIUS, but6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
ITonyyenue u XMMHUYECKUE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX U aM()OTEPHBIX bubmorexa [IOK
’ P https://m.edsoo.ru/ff0d664¢
OKCHJIOB
42 OcHoBaHusI: cOCTaB, Kiaccudukams, bubmunoreka LIOK
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HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca

[TonydyeHue nu XuMHYECKHE CBOMCTBA

but6mmoreka [IOK

43
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kiaccudukanms, bubmunoreka LIOK
HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2
45 ITosnydueHne U XUMHYECKUE CBOKCTBA Bu6muotexa [JOK
KHMCIIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenaue): HOMEHKIIATypa,
46 CHOCOéBII) TTOJT )GHI/ISI XHMHquKI/Ie bubmorexa HOK
. v ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[TpakTrueckas padota Ne 6. Permenue
47 AKCIEPUMEHTAIBHBIX 33]1a4 110 TEME bu6nuoreka [IOK
«OCHOBHBIE KJIaCChl HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCIUHCHHUIN)
43 ['eneTnyeckas cBsI3b MEXKIy Kilaccamu bubnmoreka [JOK
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/00ad9a50
bubmunoreka LIOK
49 OO0001IeHre U cucTEMAaTH3alMs 3HAHUH
Hl H https://m.edsoo.ru/00ad9cb2
KonTtponsHas padora Ne3 o reme
50 "OCHOBHEBIE KJIACCHI HECOPTaHUIECCKUX bubmorexa [IOK
on P https://m.edsoo.ru/00ad9¢la
COeIMHEHU I
[TepBbie MOMBITKY KIACCHPUKAITUU
51 XUMHUYECKHX 3JIeMeHTOB. IloHsaTHE O bubmorexa HOK
’ https://m.edsoo.ru/00ad9ffa
IPYIIAax CXOJHBIX AJIEMEHTOB
[Tepuonuueckuii 3aKOH 1
52 Ilepuonuueckas cuctemMa XUMHYISCKUX bubmorexa HOK
pHOA https://m.edsoo.ru/00ada52c¢
anemeHToB /I. 1. Menneneesa
53 [Tepuospl, rpyniibl, TOATPYIIIBI bubnuoreka [JOK



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
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https://m.edsoo.ru/00ada52¢c

Crpoenue atomoB. CoCcTaB aTOMHBIX

bubmunoreka LIOK

>4 saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 31eKTPOHHBIX 000JI0YeK
55 aTOMOB 3J1eMeHTOB [lepruoauueckoi Bubmmorexa [IOK
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneesa
XapakTepucTuKa XUMHYECKOTO
56 3JIEMEHTA MO €0 MOJIOKECHHUIO B bubmuoteka [JOK
[Tepuonnueckont cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoanyeckoro 3akoHa aJist
57 pa3BUTHS HAyKH U npakTuku. /1. 1. bu6nuoreka [IOK
MenneneeB — y4E€HBIM, IEJArOT U https://m.edsoo.ru/00ada96e
rpaKJaHUuH
58 DIEeKTpOOTPULIATEILHOCTh ATOMOB bubmmoreka [JOK
XAMUYECKHAX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bubmunoreka LIOK
59 VoHHas Xuuiieckas Cassb https://m.edsoo.ru/00adac34
60 KoBaneHTHast nomnsipHas XUMHUYECKast Bubmuotexa [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HenoJsipHAs XUMUYECKast bu6nuoreka [IOK
CBA3b https://m.edsoo.ru/00adaab9
but6mmoreka [IOK
62 CTeneHb okHCICHHA https://m.edsoo.ru/00adae28
63 OKHCIUTETbHO-BOCCTAHOBUTEIbHBIC bubnuoreka [JOK
peakuuu https://m.edso0.ru/00adb076
64 OKucnuTeny 1 BOCCTAHOBUTEIHU bubmorexa OK

https://m.edso00.ru/00adb076
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65 KonrtponsHas padora Ne4 o reme ) Bu6muotexa [JOK
«CtpoeHue atoma. XUMHUYECKasl CBA3b) https://m.edsoo.ru/00adb486
66 PezepBHblit ypok. O6o01IeHNE U ) bu6nuorexa [IOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/00adb33¢c
67 PesepBHblit ypok. O60011eHue 1 | bubnmoreka [JOK
cucTeMaTH3allus 3HaHUI https://m.edsoo.ru/00ad9cb2
68 PezepBHblit ypok. O0o01IeHNE U ) Bu6muotexa [JOK
cucTeMaTH3allus 3HaHUI https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68
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9 KVIACC

KoJsun4yecTBo 4acos DJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoka Konrpoabnsie  IIpakruueckue
n/n Bcero H3yYCeHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcebl
[lepuoauueckuii 3aK0OH.
Ilepuoauueckas cucrema 1 bu6nuoreka [IOK
XUMHUYECKHX deMeHTOoB /1. 1. https://m.edsoo.ru/00adb59e
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHHUH
CBOMCTB XMMHUYECKHX IJIEMEHTOB 1 Bubmmorexa [IOK
. https://m.edso0.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB
Knaccudukanus 1 HOMEHKIATypa 1 Bu6muotexa [IOK
HEOPTaHWYECKNX BEIECTB https://m.edsoo.ru/00adb7e2
Bubl XUMUYECKON CBSI3U U TUIIBI 1 bubmuoreka [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padota Nel o teme
«IToBTOpenue u yriay0OaeHue 3HaHUI 1 1
OCHOBHBIX pa3ZeyioB Kypca 8 kiacca»
Knaccudukanus XuMuueckux 1 bubmmoreka [JOK
pEaAKIHI MO pa3IMYHbIM TPU3HAKAM https://m.edsoo.ru/00adbcb0
IToHsATHE O CKOPOCTH XUMUYECKON
eakuuu. [loHsTHE O TOMOT€HHBIX U 1 bubmorexa [IOK
P ' https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKIMIX
[TonsiTHe 0 XUMHUYECKOM PaBHOBECHH.
but6mmoreka [IOK
@DakTOpHI, BIUSAIONINE HA CKOPOCTh 1

XUMHUYECKOM PCaKuu U MOJIOKCHUC

https://m.edsoo.ru/00adc28¢c



https://m.edsoo.ru/00adb59e
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XUMHYCCKOI'0 paBHOBCCHUSA

OKHUCIINTEIIFHO-BOCCTAHOBUTEIIBHEIC

but6mmoreka [IOK

9
peakiuu https://m.edsoo.ru/00adcade
Teopust 37IEKTPOTUTUYECKOMN
10 nccoruanuu. CuiabHbIEe U ci1a0ble buGnnorexa [IOK
A HHATLHH. https://m.edsoo.ru/00adcd68
AJICKTPOJIUTHI
11 HonHble ypaBHEHUS peakIIni buGnnorexa LIOK
yp peaKtt https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KHUCIOT U
12 OCHOBAHHUH B CBETE IIPEICTABICHUN buGnnorexa LIOK
p UH https://m.edsoo.ru/00add5d8
00 2JIEKTPOIUTUYECKON JTUCCOIHAITTT
XHUMHUYECKHE CBOMCTBA COJIEU B CBETE
13 [IPEICTABIEHUNA 00 Bubmiorexa OK
pe . https://m.edsoo.ru/00add8b2
AJICKTPOJIUTUYECKON JTUCCOIHAITIT
14 IlousTue o runpoause coieu buGnnorexa LIOK
AP https://m.edsoo.ru/00add9d4
15 O06o01IeHre U cucTeMaTr3aIus bubmuoteka [JOK
3HAHUH https://m.edsoo.ru/00addd12
[TpakTruueckas pabora Ne 1.
16 «PeltreHne KCrIepUMEHTAIBHBIX bubmmorexa LOK
p https://m.edsoo.ru/00addbfa
3a71a4uy
Kontponbnas padota No2 o teme
17 «DNEKTPOIUTHYECKAST TUCCOINAIINS buGnnorexa [IOK
p A HHATH. https://m.edsoo.ru/00addec0
XUMHYECKUE PEAKIIUU B PACTBOPAX)
OO011ast XapaKTEPUCTUKA TAJIOTEHOB.
18 anl\lxllnqecxl:/le CBEﬁCTBa Ha IIpUMepe buGnnorexa LIOK
p P https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposogopoa. CosnsiHast KUCIIOTa, Bu6muotexa [JOK



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2

XAMHYECKHUE CBOMCTBA, IOJyYEHUE,

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

pUMEHEHUE
[IpakTuueckas padora Ne 2 o reme
20 «lTonyyeHue ConsTHON KUCIOTHI bubmorexa OK
- .. N ’ https://m.edsoo.ru/00ade348
U3y4eHue e€ CBOMCTBY»
Boruncnenus o ypaBHeHUSIM
21 XUMHUYECKUX PEAKIINH, €CIIN OOUH U3 bubmmorexa LOK
P ’ https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
” OO61as XxapakTepUCTHKA 3JIEMEHTOB bubmmoreka [JOK
VIA-rpynimsl https://m.edsoo.ru/00ade64a
AmnnoTponHbie MOIU(DUKAIINH CEPHI.
7 Haxoxnenue cepsl U €€ coenMHEHNI Bu6muotexa [IOK
B MpUpOJe. XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopoj, CTpoeHuUE, bu6nuoreka [IOK
duznyecKrue 1 XUMUIECKIE CBOHCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepol. CepHas KUCIOTA,
25 bu3NYeCKre U XUMUYECKUE CBOMCTBRA bubmorexa OK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMHYECKUE peakllni, JekKallue B
OCHOBE IIPOMBIIIIIIEHHOTO CII0co0a
26 MOJTYyYEHUSI CEPHOM KUCIIOTHI. bu6nuoreka [IOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKPYKaIOILEeH Cpelibl COETUHEHUSIMU
cepbl
7 Brrunciienue MaccoBoil 40JIM BBIXO/1a bubmoreka [JOK
NPOJIYKTa PEAKIINHU https://m.edsoo.ru/00adec8a
28 OO01mas XxapakTepuCTHKA dJIEMEHTOB bubnmoreka [JOK



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
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https://m.edsoo.ru/00ade802
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VA-rpynmnsl. A30T, paclipocTpaHeHHE
B IIpupo/ie, GU3nvecKue u
XUMUYECKHE CBOKCTBA

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

AmMHaK, ero Gu3nvecKue u

bubmunoreka LIOK

29 XMMHYECKHE CBOMCTBA, ITOJIyYCHHUE U
e https://m.edsoo.ru/00adf004
MIPUMEHEHUE
[TpakTrueckas padota Ne 3 o Teme
30 «lTonyuenne ammMuaxa, U3y4eHue ero Bubnmorexa [IOK
. T etk https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KucioTa, e€ Gu3ndecKue u bubmunoreka LIOK
XUMUYECKHUE CBOKCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHne HUTPATOB U COJIEH
aMMOHHSI B KQUeCTBE MUHEPATbHBIX

32 oOpeHuil. XuMuyeckoe bubmmorexa LIOK
yAo0p ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHNE OKPY>KaIOLIEeH Cpeibl
COEIMHEHUSIMU a30Ta
®ocdop. Oxecua pochopa (V) u

33 (1)00(%)0 pHaﬂ KI/ICJ'I((i))Ta q)(l)plzsn(qezzxne u bubmorexa [IOK

P . https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOMCTBA, MOTYyYeHHE
Hcnons3oBanue pochatos B

34 KaueCTBE MHHEPAIBHBIX YI0OpEHUH. bubnmoreka [JOK
3arpsi3HEHUE TPUPOTHON CpPEb https://m.edsoo.ru/00adfc20
dbocdaramu
Yraepon, pacmpocTpaHeHHUE B

35 pu I())z[e EHBI/II:IGCKI:/IG A XUMHUYECKUE bubmmorexa [OK

P .I,) ’ https://m.edsoo.ru/00adfd9c
CBOMCTBa
16 Oxkcuapl yriaepojaa, ux pu3ndeckue u bu6nuoreka [IOK

XUMHYECKUE CBOVCTBA.

https://m.edsoo.ru/00adfebe
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DKosorunyeckue npoodIeMsl,
CBsI3aHHBIE ¢ OKcuaoM yrieposa (IV)

37 YronpHas KUCIIOTa U €€ COTH bubmorexa HOK
https://m.edso0.ru/00ac006¢c
[IpakTuueckas padora Ne 4 o reme

18 "TTosrydeHune yrieKucioro rasa. Bu6muotexa [JOK
KauecTBenHnas peakius Ha KapOOHaT- https://m.edsoo.ru/00ae027¢
noH"

[TepBoHauanbHBIE MOHATHS 00
39 OpraHUYECKUX BEIECTBAX KaK O bubmmorexa [OK
p https://m.edsoo.ru/00ac054¢
COCIMHEHUSIX YIiiepoaa
40 KpeMmuunii u ero coefuHeHNUA bubmmorexa IOK
P https://m.edsoo.ru/00ac080a
[IpakTuueckas padora Ne 5. Perenue

41 AKCIIEpUMEHTAIBHBIX 3334 110 TEME bu6nuoreka [IOK
«BaxHeie HeMeTalIbl U UX https://m.edsoo.ru/00ac0bf2
COCTUHEHHUS»

Kontponbnas padota Ne3 no teme
N bu6mmoreka [IOK
42 «BaxHeie HeMeTalIbl U UX
https://m.edsoo.ru/00ac0e18
COCTUHEHHUS»
OO0mmas XxapaKTepUCTUKA XUMHUIECKUX
3JIEMEHTOB — METAJLJIOB.

43 Merannudeckas CBsI3b U bubmuoteka [JOK
MeTaJIINYeCKas KpUCTaINYECKast https://m.edsoo.ru/00ae103e
pemérka. PU3nYECKUe CBOMCTBA
METaJIJIOB
XUMHUYECKUE CBOMCTBA METAJLIIOB.

. but6mmoreka [IOK

44 DIIEKTPOXUMHUYECKUH P

HaIPsHKEHUN METalIoB

https://m.edsoo.ru/00ael 156
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O061u1me crnocoObl MoTy4eHUs
MmeTtaiuioB. CruiaBel. Beruucienus mo

45 aBHEHUIM XUMUYECKUX PEAKIINI buGnnorexa LIOK
yp peaKiu, https://m.edsoo.ru/00ael 156
€CJIM OJTMH U3 PEareHTOB COJCPIKHUT
IpUMeECH
46 IToHsITHE O KOPPO3UH METAJIIIOB bubmorexa LIOK
pP https://m.edsoo.ru/00ae1278
but6mmoreka [IOK
47
[Henounnie meramet https://m.edsoo.ru/00ae14b2
43 OKcCHUJIbI M TUAPOKCUIBI HATPUS U bubmunoreka LIOK
KaJus https://m.edsoo.ru/00ae14b2
49 [llenouHo3eMenbHBIC METAIIBI — bubmoreka [JOK
KaJIbIIMA 1 Maroui https://m.edsoo.ru/00ael5e8
50 Baxneime coequHEHNS KaJIbIUI Bubmiorexa OK
A H https://m.edsoo.ru/00ael5e8
51 O000IIIeHNE U CUCTEMATU3ALUS
3HAHUU
5 JKEcTkoCTh BOABI U CITOCOOKI €& bubmuoteka [JOK
YCTpaHEHUS https://m.edsoo.ru/00ae1886
[IpakTuueckas padora Ne 6 o reme
53 "XEcTKOCTH BOIBI 1 METOEI €€ bubmorexa LIOK
" g A https://m.edsoo.ru/00aclaed
YCTpaHECHHS
bubmunoreka LIOK
54 A 7
JTEOMHEHH https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOICTBA OKCHJIA U Bu6muotexa [JOK
THIPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneso bubmoreka [IOK

https://m.edsoo.ru/00ae1d86
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OKCI/II[BI, TUAPOKCUIBI U COJIA KCIIC3a

bubmunoreka LIOK

> (IT) m »xene3a (IIT) https://m.edsoo.ru/00ae35e6
58 O606LEIGHI/IG U CHCTEMAaTU3aIIUS
3HAHUH
[Tpaktuueckas padota Ne 7. Pemenue
59 AKCIEPUMEHTAIBHBIX 3a/]1a4 110 TEME bu6nuoreka [IOK
«BaxHenmme MeTaJlJTbl U UX https://m.edsoo.ru/00ae3de8
COCTUHEHUS
Boruncnenus o ypaBHeHUSIM
XUMHUYECKHUX PEAKIIHii, eCIM OJNH U3
60 peareHTOB J1aH B U30BITKE WIIH bu6nuoreka [IOK
COZIEPXKUT pUMecH. Beruncnenns https://m.edsoo.ru/00ael1750
MacCOBOH J0JIM BbIXOJA MPOIAYKTa
peaxkuuu
61 O6o6nvleHI/Ie A CUCTEMATU3ALMs
3HaHUU
KonTtponsHas padora Ne4 o reme
62 «BaxHenmme MeTaJlJIbl U UX
COETUHEHUS
63 BemectBa u matepuansl B bu6nuoreka [IOK
TOBCETHEBHOM KU3HU UEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHUE bu6nuoreka [IOK
OKPYKaIOIel Cpebl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B pemennun bubnmoreka [JOK
9KOJIOTUYECKHX MPOoOIeM https://m.edsoo.ru/00ae4270
66 PesepBublit ypok. O6001eHuE 1 bu6nuorexa [IOK
crucTemMaTu3alurs 3HaHUI https://m.edsoo.ru/00ac0dOa
67 PeseprubIil ypok. O6001IeHNE U bubnuoreka [JOK



https://m.edsoo.ru/00ae35e6
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CUCTeEMaTHU3anus 3HaHUN

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

68

PeseprubIil ypok. O6001IeHNE 1
crucTemMaTu3alurs 3HaHUI

but6mmoreka [IOK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

68



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumus, 8 knacc/ 'abpuensa O.C., OctpoymoB WN.I'., Cnagkor C.A.,
AxkrmmmonepHoe o61mectBo «M3marenberBo «lIpocBemenuer
» Xumust, 9 kimace/ I'abpuensa O.C., Octpoymos WN.I'., Cnagkos C.A.,

Axunonepnoe o6mectBo «M3narensctBo «IIpocBemenne

METOJIUYECKHUE MATEPHUAJIbBI JIJISI YUYUTEJIS
IMabpuensn O.C., CnankoB C.A., CmupHoBa T.B. Xumus B Tecrax, 3aj1auax,
YOPAKHEHUSIX § KJIacc

IMa6puensn O.C., CnaakoB C.A., CmuproBa T.B. Xumus B Tecrax, 3aj1auax,
YOPAKHEHHSIX 9 Kiacc

["abpuensn O.C., bepeskun I1.H., YmakoBa A.A. KoHTponbHbIe U TIPOBEPOUHBIE
paboThI 8 KJace

AxMetoB M.A. KoHTpoJibHBIE U IPOBEPOUYHBIE pabOTHI 9 Kitacc

IMa6puensa O.C., Kynmora A.B. MeTonnueckoe nmocodue 8-9 kiacc

MU PPOBBIE OGPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETH
HUHTEPHET
MynbTUMEIUIHBIE TTPE3EHTALUN

bubmmnoreka IIOK
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