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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 00I1IET0 00pa30BaHMUsl, MPEICTABIEHHBIX
B ®I'OC OO0, a Takxke Ha ocHOBe enepalbHON pabodeil MmporpaMmbl
BOCITUTAHUS U C YU4ETOM KOHIICTIIIUU MPETOJaBaHus YICOHOTO TIpeIMeTa « X UMHUSI
B 00pa3oBaTeNbHbIX opranu3anusax Poccuiickoin @eneparui.

[Iporpamma mo xuMuu Aa€T TPENCTABICHUE O IIENAX, OOIIEH CTpaTeruu
0o0yueHHUsl, BOCIUTAHMS W Pa3BUTUS OOYYaIOIUXCS CPEACTBAMU Y4eOHOTO
npeamerTa, yCTaHaBJIMBAaET  00s3aTeNbHOE peIMETHOE coJiepKaHue,
IpEeLyCMaTpUBaeT pACIPENEICHUE €ro Io KilaccaM M CTPYKTYpUPOBAHHUE IO
pazienaM U TE€MaM MPOrpaMMbl MO XUMHUHU, OMNPEAENSIeT KOJIUYECTBEHHBIE H
Ka4ueCTBECHHBIC XapaKTePUCTUKHU coJiep KaHus, PEKOMEHTYEMYIO
MOCJIEAOBATEILHOCTh HW3YYEHHUS XUMHU C Yy4€TOM  MEXIPEIAMETHBIX U
BHYTPUIPEIMETHBIX  CBfI3€i, JIOTUKM Yy4yeOHOro Ipolecca, BO3PACTHBIX
0COOEHHOCTEH  OO0y4alomuxcs, OMNpeAeiseT BO3MOXHOCTH TMpeaMera s
peanu3anuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTEIbHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs, a TakKe TPeOOBaHMUM K
pe3ysibTatam 00y4YeHHs] XUMUM Ha YPOBHE II€JIeH M3yUeHHUsl TIpeMeTa 1 OCHOBHBIX
BUJIOB Y4EOHO-ITO3HABATEILHON JIEATEILHOCTH OOYYalomerocss Mo OCBOCHUIO
y4e0HOTO CO/IepKAHUSI.

3HaHWE XWMHUH CIY)XUT OCHOBOW i1 (OPMHPOBAHUS MHUPOBO33PEHUS
oOyyJarouierocs, €ro mnpejacTaBICHUN O MaTEPUAIILHOM €IWHCTBE MHpPA, BAKHYIO
poJsib UrparoT (GopMHUpyeMble XMUMHEH MNpPENCTaBICHHUS O B3aMMOIPEBPALICHUSX
DPHEPTUM M 00 HBOJIOIMU BEIIECTB B MPUPOJE, O MYTAX PEHICHUS TI00aTbHBIX
npo0eM YCTOMYMBOTO PA3BUTHUS YEJIIOBEUECTBA — CBHIPHEBOM, SHEPTETHUECKOM,
MUIIEBOM U 3KOJIOTUYECKON O€3011aCHOCTH, MPOOJIEM 3/IpaBOOXPaHEHUSI.

N3yuenue xumun:

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

BHOCHUT BKJIaJ] B (POPMHUPOBAHUE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH
oOydJaroumxcsi, HaBBIKOB HMX CaMOCTOSATEIbHOM  y4yeOHOH  JesTeNbHOCTH,
HKCIIEPUMEHTAJIbHBIX M HCCIIEOBATEIbCKUX YMEHHM, HEOOXOAMMBIX Kak B
MOBCEIHEBHOM JKMU3HU, TaK U B PO ECCUOHATBHON ASITEIbHOCTH;

3HAKOMHUT CO CHEMU(PUKON HAYYHOTO MBINUICHUS, 3aKJIaJIbIBAET OCHOBBI
LEJIOCTHOTO B3IJIsa HA €JMHCTBO MPUPOIBI U YEIIOBEKA, SBJISIETCS OTBETCTBEHHBIM
3TaroM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YYaIOIUXCS;



CHOCOOCTBYET (POPMHUPOBAHUIO LEHHOCTHOTO OTHOILUEHUS K €CTECTBEHHO-
HAy4YHBIM 3HaHUAM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B dKOJOTMYECKOE
00pa3oBaHUE 00yYAIOIITUXCS.

JlanHble HampaBlieHUs B OOyUYE€HHWH XUMHUU OOECIIEUMBAIOTCS CHEIH(PUKOIM
colepkaHus  y4eOHOro  mpeAMeTa, KOTOpBIM  sSBIsIeTCS  MeJaroruuecku
aJlaliTUPOBAHHBIM OTpa)KeHHEM 0a30BOM HAYKH XMMUU Ha ONpPEAEIEHHOM 3Tale eé
pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO 0011ero o0pa3oBaHUsl OPUEHTUPOBAH Ha
OCBOEHHE OOYYAIOIIMMHUCA CHUCTEMbI TMEPBOHAYAIBHBIX MOHSITHH XWMHHU, OCHOB
HEOPraHWYEeCKOM XUMHUU U HEKOTOPBIX OTAEJIbHBIX 3HAYUMBIX IOHSATUN
OpraHNYEeCKON XUMHH.

CrpykTypa copepxaHusl MporpamMmbl M0 XUMUU C(HOPMHUPOBAHA HA OCHOBE
CUCTEMHOTO mnoaxoaa K e€ uzydeHuro. CoJepKaHue CKIAAbIBAETCS U3 CUCTEMBI
INOHATAM O XUMHUYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI IIOHATUN O XUMUYECKOU
peakuuu. OO0e 3TH  CUCTEMBI CTPYKTYpPHO OpraHM30BaHbl [0 MPUHLUIY
IIOCJIEIOBATEIIBHOIO PA3BUTHS 3HAHUM HA OCHOBE TECOPETUYECKUX IIPEICTABICHUN
Pa3HOIo ypOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

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

— YUYE€HHUs O CTPOECHUHU aTOMa U XUMHUYECKOH CBA3H;

— TMPEACTaBIECHUN 00 JIEKTPOJIUTUYECKOW JAMCCOLMAIIMM BELIECTB B
pacTBopax.

Teopernueckue 3HaHUS PACCMATPUBAKOTCS HA OCHOBE AMIIUPUYECKHU
MOJTyYEHHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEILHO OT OJJHOTO
YPOBHSL K JPYroMmy, BBINOJHAS (YHKUMU OOBSICHEHHS W TMPOTHO3WPOBAHUSA
CBOMCTB, CTPOCHHUS U BO3MOYKHOCTEM NMPAKTUYECKOTO NMPUMEHEHMS W IIOIYYEHUS
U3y4acMbIX BEILECTB.

OcBoeHue TmporpaMMmbl IO XUMHHU  CIIOCOOCTBYET  (POPMHUPOBAHUIO
IIPEACTABICHNS] O XUMHYECKOM COCTABIIAIOIIEN HAyYHOW KapTUHBI MHpPA B JIOTUKE
€€ CHCTEMHOW IpUPOJbI, LIEHHOCTHOIO OTHOLIEHUS K HAYYHOMY 3HAHUIO U
METOJAaM IIO3HaHUsA B Hayke. V3ydyeHWe XMMHMM IPOUCXOIUT C NPHUBJICUYCHHUEM
3HAHUW W3 paHee U3YYEHHbIX YYEOHbIX MNpeaMeToB: «OKpyXKaAOIUNA MUP»,
«buonorus. 5—7 xknacce» u «Pusuka. 7 Kiace».

[Ipy wu3ydyeHUH XUMUM MPOUCXOTUT (OPMUPOBAHME 3HAHUN OCHOB
XMMHYECKOM HAYKH KaK 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHUS, NMPAKTUYECKOU
JEATEIbHOCTH 4YEJIOBEKAa M KaK OJHOIO M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPBI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHUU CHUCTEMBI XUMHYECKHX
3HAHUN — BaXHEHIINX (HAKTOB, MOHATHI, 3aKOHOB U TEOPETUUECKUX TOJIOKEHUH,
JOCTYIMHBIX 000OIIEHUH MHPOBO33PEHUECKOIO XapakTepa, s3blka HayKd, B



OpUOOLIEHUM K HAyYHbIM METOJaM I[IO3HAHUS TMPU HW3YYEHUU BEIIECTB U
XUMUYECKUX peakiuil, B GOPMUPOBAHUM U PA3BUTUU MO3HABATEIHHBIX YMEHUN U
UX TPUMEHEHUH B Y4YEOHO-IIO3HABATEIILHOW M Yy4eOHO-UCCIEI0BATENbCKON
NESATEeTLHOCTH, OCBOCHHMHM TPAaBWJ 0OE30MacHOTO OOpallleHus C BEIIECTBAMH B
MTOBCEHEBHOM KU3HHU.

[Ipu M3yyeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOLIEro 0Opa3oBaHUSI BAXKHOE
3Ha4Y€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  CHUCTEMaTHYECKOE MpUOOIEeHHE
o0yyJaroumxcsi K CaMOCTOSATENIbHON I03HABATENbHOU JIESITEIbHOCTH, HAay4YHBIM
METO/IaM MO3HaHUs, (GOPMHUPYIOUIUM MOTHBALMIO M Pa3BUTUE CIOCOOHOCTEH K
XUMUU;

— o0ecredeHue yCaoBUM, CIIOCOOCTBYIONMIUX MTPUOOPETEHHIO 00yYarOIUMUCS
OTIbITa PA3HOOOPA3HON MESITEIBHOCTH, TMO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJTFOYEBBIX KOMIICTCHIINM), WUMEIOMNUX 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 WU OIBIT, MOJIYYEHHbIE MpPU HU3YyUYEHUU
XUMUHU, TPUMEHSATh MX TMpPU pPElIeHHH MpoOJieM B MOBCEIHEBHOW XKU3HU U
TPYAOBOU JIEITENBHOCTH;

— ¢opmupoBaHue y OOydYalOMIMXCS TyMaHUCTUYECKUX OTHOIICHHI,
NOHUMAaHUSl LEHHOCTH XUMHUYECKUX 3HAHUM i BBIPAOOTKH SKOJOTUYECKU
1€JIECO00Pa3HOT0 TOBENCHUS B OBITY W TPYIOBOH JESITEIHHOCTH B IIENISIX
COXPAHEHMS CBOETO 370POBbs U OKPYKAIOLIEH IPUPOIHON CPEJIBI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHUIO, CIOCOOHOCTEHW K CaMOKOHTPOJIO U
CaMOBOCIIUTAHWI0O HAa OCHOBE YCBOCHHUS OOIINEUETIOBEUYECKUX IICHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY NpO(HIIS M HANpPaBICHHOCTH JAIBHEUIIIETO
00yueHus.

OO1iee 4YMCIO YacoB, OTBEACHHBIX IS HM3Y4YEHUS XHUMHM Ha YpOBHE
OCHOBHOTO 00111eTO 00pa3oBanwsi, coctaBnseT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HEJIeI0), B 9 kitacce — 68 4acoB (2 yaca B HEJICIIO).



COJEPXAHUE OBYUYEHUA

8 KUVIACC

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 MeTOAaxX MO3HAHMS B XUMHH. UHCTHIC BEIIECTBA U CMECH.
CriocoObI pa3esieHusi CMECei.

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

Xumuueckas ¢opmysna. BajaeHTHOCT aTOMOB XUMHUYECKHUX 3IJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BemlecTB. OTHOCHTENbHAsE aTOMHAas Macca.
OTHOcHTeNbHAS MOJIEKYJsIpHas Macca. MaccoBasi J10JiT XUMUYECKOTO dJIeMEHTa B
COEIMHEHHH.

KonuuectBo BemectBa. Monbs. MossipHass Macca. B3auMocCBsI3b KOJTMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX eIuHUI] BemiecTBa. Pacuérel mo ¢dopmynam
XAMHUYECKUX COCAUHCHUM.

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

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOH IMOCY/IOH, MpaBujaMu paboThl B JIAOOPATOPUH 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, MPOKATUBAHUE
METHOU MPOBOJIOKU, B3aUMOJICHCTBUE MeJla C KUCIOTOMN) SIBJICHHM, HAOMIOACHUE U
OTIMCaHUE TPH3HAKOB TMPOTEKAHWS XMMHYECKUX PpeakIuil (pas3liokeHue caxapa,
B3aMMOJICUCTBUE CEPHON KHUCIOTHI C XJOPUAOM Oapuisi, paziioKeHHe TUAPOKCHIA
menu (I1) mpu HarpeBanuu, B3auMOJICHCTBUE Kele3a ¢ pacTBopoM coiu meau (1),
U3y4YeHUE CIOCOOOB PA3JIECHHs] CMECEH: C MOMOIIBI0 MarHuTa, (GUIbTPOBAHUE,
BHITIAPUBAHUE, AUCTHIISAINS, XpoMaTorpadusi, mpoBeeHNe OYUCTKU TTOBAPEHHON
coiM, HaOJIOJICHWE W  OMNHCAaHUE  PE3yJbTAaTOB  MPOBEACHUS  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). Oxcupapl. [lpumenenue 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. PacTBOpsI.
HacelllieHHbIE M HEHACBIIIEHHBIE PACTBOpPBI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBast 1071 BEleCTBa B PacTBOpE. XMMHUECKUE CBOMCTBA BOAbl. OCHOBAHUA.
Ponb pacTBOpoB B Npupoje U B KU3HU 4esnoBeka. KpyroBopoT BOJbI B MPUPOJE.
3arps3HeHne NpUpoaHbIX BojI. OXpaHa U OUMCTKA MPUPOIHBIX BOJI.

Knaccudukanusa neopranndeckux coenuHenuit. Oxcuapl. Knaccudukarms
OKCHJIOB:  cojieoOpa3yronue  (OCHOBHBIE, KHCIOTHbIE, aMmQOTepHbIE) U
HecosieoOpaszyromue. Homenknarypa oxcugoB. Dusmyeckue © XUMHUYECKUE
CBOMCTBA OKCHIIOB. [lonmyuenune okcuaos.

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

Kucnote. Knaccudukarnus kucnor. Homenkmarypa kucinor. @usndeckue u
XAMHUYECKUE CBOWCTBA KHUCIOT. Psan aktuBHOocTM MetaimmoB H. H. bekerosa.
[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 BO3IyX€E, IMOJTyUYECHHE,
coOupaHue, pacno3HaBaHWE M HW3YYEHUE CBOWCTB KHUCIOpOAa, HaOI0/IeHHe
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOAOM M YCIOBHUS BO3HHUKHOBEHUS U
IMpeKpamieHnss TOpeHus (moXapa), O3HaKOMJIeHHe ¢ oOpasllaMu OKCHIOB U
OTIMCaHUE WX CBOMCTB, TMOJyYeHHE, COOMpaHWe, pACIO3HABAHWUE M W3yUYCHUE
CBOWCTB BOJIOpoJia (ropeHue), B3auMojeicTBiue Bojioposa ¢ okcujgoM meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB), HAOJIOICHHE O0pa3lloB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEH pacTBOPEHHUSI BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIECHHE PACTBOPOB C OIPEICIEHHON
MAaCCOBOM JI0JIEW PACTBOPEHHOI'O BEIIECTBA, B3aUMOJACHCTBUE BOABI C METAJUIAMHU
(HaTpueM ©  KajibllueM) (BO3MOXXHO HCMOJIb30BAHUE BHJICOMATEPUAIIOB),



UCCJeIOBaHUEe O0pa3l0oB HEOPraHWYECKUX BEIIECTB Pa3JIMYHBIX  KIJIACCOB,
HaOJII0ICHNE U3MEHEHHUSI OKPACKU MHAMKATOPOB B PACTBOPAX KHUCIOT W ILEIOYEH,
u3yueHue B3aumonercTBus okcuaa meau (II) ¢ pacTBopoM cepHOl KHUCIIOTHI,
KUCJIOT C METAJUIaMH, PEAKUUMHA HEUTpaIu3alvH, IOJYyYEHHE HEPACTBOPUMBIX
OCHOBAaHUM, BBITECHEHHE OJHOTIO METAJUIa APYTHM W3 PACTBOPA COJIM, PEUICHUE
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.

[Iepunonnueckuit 3akoH. Ilepuoanueckas cucteMa XMUMAYECKUX dJIEMEHTOB /1.
U. MengeneeBa. KopoTkonepuonHas u  JJIuHHONEpUOAHAs  (HOpMbI
[Tepuoanueckon cucrembl xumuueckux 3neMeHToB [. 1. Menneneea. [lepuobl
u rpynnbl. OU3WYECKUN CMBICH MOPSAAKOBOIO HOMEpPA, HOMEPOB NEPUOAA U
TPYMIIBI DJIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX sifiep. M30Tomnbl. DnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI0YeK aTOMOB TMepBbIX 20 XUMHUYECKHUX  JJIEMEHTOB
[lepnonnueckon cucremsl [[. 1. MenneneeBa. XapakTepUCTHKA XUMHYECKOIO
AJIEMEHTA I10 ero noJjoxeHuto B Ilepnoanueckon cucreme /1. 1. Menneneesa.

3aKOHOMEpPHOCTH W3MEHEHUs paJuyca aTOMOB XHUMHYECKHUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOKCTB MO IPyNIaM U MEPUOIAM.

3nauenue [lepuoanueckoro 3akoHa u [leprnoanyeckoil CUCTEMbI XUMHUECKUX
AJIEMEHTOB Ul pa3BuUTUA Hayku U npaktuku. [[. WM. MenneneeB — y4déHbl U
rpa)KJaHVH.

Xumuueckass cBsizb. KoBasieHTHas (TmoJjisipHass M HEMOJSIpHAasl) CBSI3b.
DIIEKTPOOTPULIATENIBHOCTh XUMUYECKHUX 31EMEHTOB. MIOHHAs CBA3b.

Crenenp  okuciieHHs.  OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Iporiecchl OKUCIEHUs 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, peakliMy pa3ioKeHUsI, COSUHEHU).

Mestcnpeomemmnuie ceasu



Peanuzanns meXnpeaMETHBIX CBSI3€M NMpU W3YyYEHUM XHMHU B 8 Kiacce
OCYIIECTBJISIETCS 4Yepe3 HCIOJb30BaHWE KaK OOMIMX €CTEeCTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHH, SBISIONIMXCS CUCTEMHBIMH ISl OTAEIbHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmume ecTeCTBEeHHO-HAYYHBIC TIOHSATHUS: HAyYHBIH (PakT, TUIIOTE3a, TEOPHS,
3aKOH, AaHaJiW3, CHUHTE3, KJIacCUPUKalus, TEepUOAUYHOCTh, HAONIOACHHUE,
DKCHEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

®dusuka: marepusi, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIH],
W30TONBI, PAAUOAKTUBHOCTb, MOJIEKYJA, AJIEKTPUUYECKUN 3apsll, BELIECTBO, TEIO,
00BEM, arperaTHOE COCTOSIHHE BEIECTBA, Ta3, (PU3WYECKUe BETUUYUHBI, €IMHUIIBI
U3MEPEHUS, KOCMOC, IUIAHETHI, 3BE3/1bI, COJHIIE.

buonorus: gporocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdepa, MHUHEpaNIbl, TOPHbIE MOPOJBI,
MOJIE3HBIE UCKONIAEMbIE, TOIIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMMHYeCKasi peaKIus

[Tepuonnueckuii 3akoH. [lepuoguueckas cucteMa XUMHUYECKHAX JIEMEHTOB /1.
N. MenneneeBa. CtpoeHHe aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOMCTB
XUMHUYECKUX DHJIEMEHTOB IMEPBBIX TPEX MEPUOJOB, Kaaus, KalblUsi MU HX
COCIMHEHU B COOTBETCTBUU C IIOJIO)KEHHEM OJJIEMEHTOB B Ileproamueckou
CHUCTEME U CTPOCHHEM UX aTOMOB.

CtpoeHue BellecTBa: BHJIbl XUMHUYECKOW CBSI3U. THUIBI KPUCTATITUYECKUX
pPEmETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKHA U
BHJIa XUMHYECKOU CBS3H.

Knaccudukanusa 1 HOMEHKJIATypa HEOPraHWYECKUX BEIIECTB. XUMHUYECKUE
CBOWMCTBA BEUIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJIACCAM HEOPraHUYECKHUX
COCIMHEHU, TEHETUYECKas CBA3b HEOPTAaHUYECKUX BEILIECTB.

Krnaccudukanys XuMuuecKux peakiuii o pa3IndHbIM MpU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B pEAKIMH BEUIECTB, MO TEIUIOBOMY 3 (deKTy, Mo
U3MEHEHUIO CTENEHEH OKHUCIICHUS XUMHUYECKUX SJIEMEHTOB, [0 00paTUMOCTH, MO
YYaCTHUIO KaTajau3aropa). DK30- U SHIOTEPMHUUECKUE PEAKIUU, TEPMOXUMUYECKUE
YPaBHEHHS.

[Tonsitue o ckopoctu xumuueckoi peakuuu. [lonsitue 00 OOpaTUMBIX U
HEOOpAaTUMBIX XMMHUYECKUX peakuusiX. [IoHsITHEe 0 TOMOTe€HHBIX U TeTEepPOreHHBIX
peakuusax. Ilonsarue o karanuse. [loHsATHE 0 XMMUYECKOM paBHOBECUU. DAKTOPHI,
BIIMSIFOIIME HA CKOPOCTh XUMHYECKOW PEAKIUMU M IIOJ0XKEHUE XHUMHUYECKOIO
PaBHOBECHSL.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  JJICKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHOU peaKIuu. CocraBiienue YpaBHEHHI



OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKIMA C  HCMOOJb30BAHUEM  METOJIA
AIIEKTPOHHOTO OasiaHca.

Teopus 3AEKTPONUTHIECKON TUCCOUUALMU. DIEKTPOJUTHI U HEAJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MeXaHU3M [HUCCOLMAIIMU BEIIECTB C Pa3IMYHBIMU BUIAMU
xuMuueckoil cBsa3u. Crenenp quccouuanviv. CUiibHbIE U CA0bIE SJIEKTPOIUTHI.

Peakiun noHHOTO OOMeEHa. Y CI0BUS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpalIEHHbIE HWOHHBIE YpaBHEHUs peakuui. CBONCTBA KHUCIIOT,
OCHOBAaHMUN W cCoJlel B CBETe NPEACTaBICHUNA 00 3IEKTPOIUTHUECKON
nuccoruannu. KauectseHHbIe peakunu Ha HOHBL. [[oHSATHE O rUapOIN3e CONeH.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPHUCTAJUIMYECKUX PEMIETOK HEOPTraHUYECKUX
BEIIECTB — METAJIOB W HEMETaIoB (rpadura M anmasa), CIOKHBIX BEIECTB
(xJopua HaTpusi), UCCIIEIOBAHUE 3aBUCUMOCTH CKOPOCTHM XMMHUYECKOW peakiuu
OT BO3JCUCTBUS PA3IUYHBIX (PAKTOPOB, HCCICAOBAHHUE DIECKTPOIPOBOIHOCTU
pacTBOpOB BEUIECTB, IpoLecca AUCCOLNMALMM KHCIOT, WLIEI0YEed U COJIEH
(BO3MOXKHO  HCMOJB30BAHME BUJEO MAaTEpPHAIOB), IMPOBEJCHHE  OIbBITOB,
WUIIOCTPUPYIOIIMX ~ NPHU3HAKM  NPOTEKAHWS  peakuuidi HOHHOro  oOMeHa
(oOpa3oBanme oOcaaka, BBIJIETICHUE Tas3a, oOOpa30BaHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX ~ OPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEAKIUN
(ropenue, peakiuu pasfioKEHHUs, COSTUHEHMs ), paclo3HABAaHUE HEOPTaHUYECKUX
BCIIECTB C TIOMOIIBIO KAUYECTBEHHBIX pEakuid Ha HOHBI, pelIeHUe
AKCHEPUMEHTAIbHBIX 3a]1a4.

HeMeTa/ibl U MX COeIMHEHUS

OOmast xapakTepuctuka ranoreHoB. (OCOOCHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue U (U3HUYECKUE CBOMCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XMMHYECKHE CBOWCTBA Ha MPUMEPE  XJopa
(B3auMOJEICTBHE C MeETallaMH, HEMETajulaMH, IIeJo4yaMu). XJIIOPOBOJOPO/I.
ConsiHasi KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJy4YeHUE, MpUMEHeHue. JleiicTBue
XJIOpa W XJOPOBOJAOPOJAa HA OPraHU3M 4YeJloBeKa. BakHeWlume XJIOpUAbl U HX
Hax0XJICHUE B TIPUPO/IE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHne M (Pu3nyecKue CBONCTBA
IIPOCTHIX BEIIECTB — KUCIOPOAA U Cephbl. AJUTOTPOITHBIE MOAU(PUKAIINN KUCIOPOIa
U cepbl. XuMUYeckue cBOMcCTBa cepbl. CepoBOAOPO, CTpoeHHUE, (U3UYECKUE U
XUMHYECKUE CBOMCTBA. OKCUIBI CEpbl KAK MPEACTABUTENMN KHUCIOTHBIX OKCHIOB.
Cepnass kucioTa, (QuU3NUECKHWe ¢ XUMHUYECKHE CBOWCTBa (00mmue Kak
MPEACTaBUTENS Kjacca KHUCJIOT U cruenuduyeckne). XUMHUYECKUE PEaKINu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOJMYYEHUS CEPHON KHUCIIOTHI.
[Ipumenenue cepHoi KucimoThl. CoMu CEpHON KUCIIOThI, KAYECTBEHHAs pEaKLUs Ha



cynbdar-uoH. HaxoxaeHue cepbl U €€ COCIUHEHUN B MpuUpoae. XUMHUYECKOE
3arpsi3HEHUE OKpYXKAroIIel cpelpl COSAMHEHUSIMU Cepbl (KUCIOTHBIE JOXKAM,
3arpsi3HEHUE BO3AyXa U BOJOEMOB), CIIOCOOBI €ro MPEAOTBPAILEHUS.

OOmas xapakrepucTuka 37eMeHTOB VA-rpynmnbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHHS. A30T, pacnpOCTPAHEHHE B MPUPO/IE,
dbusnyeckue u xumMnueckue cBorcTra. KpyroBopor a3ora B npupojie. AMMHAK, €ro
bu3nUecKkue 1 XuMUYECKHUEe CBOMCTBA, MoJyueHue u npuMmeHeHue. Conu aMMOHUS,
X (U3UYECKUE U XUMUYECKHUE CBOMCTBA, MpUMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHUCJIOTa, €€ MOJIydeHHe, (HU3NIECKUe M XUMUYCCKUE
CBOMCTBa (0OmIME Kak TMPEACTaBUTENS Kiacca KUCIOT H  CHEIUPUUYECKUE).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KadyecTBE MHHEpAJIbHBIX
ya00peHnii. XMMHUECKOE 3arpsi3HEHUE OKPY KaIOIIe Cpeibl COSTMHEHUSAMH a30Ta
(KUCTIOTHBIE JOXAM, 3arps3HEHHE BO3AyXa, IMOYBBI U BOJoEMOB). Docdop,
aioTponHbie Moaudukanuu (ochopa, huzmUecKkne M XUMUYECKHE CBOMCTBA.
Oxcup docdopa (V) u bochopHas kuciaota, Pu3nIecKue U XUMHUIECKUE CBOMCTBA,
nonyuyenue. Mcnonp3oBanue pocaToB B KaYECTBE MUHEPATBHBIX YIOOPEHU.

O6mast xapakrtepuctuka snemMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapakTE€pPHbIE  CTENEHU  OKHCICHUS.  YTIEpoJd,  aJJIOTPOIIHbIC
Moau(UKAIMK, PaCIpOCTpaHEHUE B TpHUpoAe, (U3NYECKHe U XUMUYECKUE
cBoiicTBa. Ancopomus. Kpyrosopot yriaepona B npupozae. OKCUIbl yriaepoaa, ux
du3nueckue M XUMUYECKHE CBOICTBA, JCHCTBUE Ha JKUBbIE OpPraHU3MBI,
MOJIyYCHUE W TPUMEHEHHEe. DKOJOTUYECKHE MPOOJIEMbI, CBSI3aHHBIE C OKCHIIOM
yraepoaa (IV), rumoreza rio0ampbHOrO TMOTEIUICHUS KIWMaTa, MapHUKOBBIN
b dexT. YronpHas KUCIoTa U €€ COH, NX (PU3UIECKUE U XUMUYECKHUE CBOWCTBA,
nojgyyeHue U TpuMeHeHue. KauecTBeHHas peakiuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanrue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIIICHHOCTH U CEJILCKOM
XO34UCTBE.

[lepBoHa"aIbHBIE TTOHATHS 00 OPraHUYECKHUX BEIIECTBAX KaK O COCTMHEHUSIX
yraepojia (MeTaH, 3TaH, 3TUJIEH, alleTHUJICH, 3TaHOJI, INIMIIEPUH, YKCYCHAsl KUCIIOTA).
[IpupoaHbie HMCTOYHUKU YIJIEBOJOPOAOB (Yyrojb, MNPUPOAHBIA ra3, He)Tb),
MPOAYKThl WX MepepaboTku (OEH3WH), WX POJb B OBITY W IPOMBIILICHHOCTH.
[ToHsiTHE 0 OMOJIOTMYECKU BaXKHBIX BEIECTBAX: JKUPaAX, OCJIKaxX, YrJIeBOJax — U UX
poJii B JKHM3HHM 4YeloBeKa. MarepuaibHOE €IMHCTBO OpPraHUYECKUX U
HEOPTaHUYECKUX COCTUHEHUM.

KpemHuuii, ero ¢usznueckue M XUMHUYECKHE CBOMCTBA, IMOJIy4YEHUE U
npumeHenue. CoenuHeHHS KpemMHus B mpupozae. OOmme mnpenacraBieHus o0
okcune kpemuus (IV) u kpemuueBoil kucnore. CUIMKAThl, UX UCIOJIb30BaHUE B
ObITy, B TIPOMBINIUICHHOCTH. BakHEWIIe CTPOUTENbHBIE MaTEepHaNbl: KEPaMHKa,



CTEKJIO, IIeMEeHT, 0eToH, kene300eToH. [Ipobiembl 6€30MacHOr0 MCIOIb30BaHUS
CTPOUTENBHBIX MATEPUAIOB B TOBCEIHEBHOM KU3HH.

Xumuyeckuii IKCnepumenm:

U3y4YeHHEe 00pa3I[0OB HEOPTAHUUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHNE KAYECTBEHHBIX PEAKIMN HA XJIOPHUI-UOHBI U HAOIIOACHUE MPU3HAKOB
UX TPOTEKAHMsI, OIBIThI, OTpaKalOIIMEe (PU3NUECKHME M XMMHYECKHUE CBOMCTBA
TaJIOTEHOB M WX COEIMHEHUN (BO3MOXKHO HCIIOJIb30BAaHUE BHUAEOMATEPUATIOB),
O3HAKOMJIEHWE ¢ oO0pas3iaMud XJOpUIOB (TaJOTEHHIIOB), O3HAKOMJICHHUE C
obpasmmamu  ceppl W €€ COCNUHCHHSIMH  (BO3MOXXHO  HCIIOJIBh30BaHUE
BUJIEOMATEPHUAIIOB), HAOIOICHHUE TIpoliecca OOyrIMBaHUs caxapa Ioj JACHCTBHEM
KOHUEHTPUPOBAHHOM CEPHOM  KHUCJIOTBHI, M3Yy4YEHHE XUMHYECKUX CBOMCTB
pa30aBIeHHON CepHOM KUCIIOTHI, MPOBEJICHHE KaueCTBEHHON peakIuy Ha cyJbdar-
WOH W HAOJIOJeHWe TpHU3HaKa e€ MPOTEKaHUs, O3HAKOMIICHHE C (HU3UYECKUMU
cBoiicTBamMu azota, (ochopa M uX coeguHEHUN (BO3MOKHO HCIIOIH30BAHUE
BUJICOMATEPUAIIOB), 00pa3laMu a30THBIX U (POCHOPHBIX yAOOpEHUi, MOTyUeHUE,
cobupaHue, paclo3HaBaHWE W MW3Y4YEHHUE CBOMCTB aMMHaka, IPOBEJCHUE
Ka4ueCTBEHHBIX peakIuii Ha MOH aMMOHHS U GochaT-uOH U M3YyUYEHHUE MPU3HAKOB
UX MPOTEKaHMUsl, B3aUMOIEMCTBUE KOHIIEHTPUPOBAHHOW a30THOM KUCIIOTHI C MEJIBIO
(BO3MOKHO HCIOJIb30BaHUE BHJICOMATEPUAIIOB), V3y4YECHUE MOJIeJIen
KPUCTAUTMYECKUX peIETOK anMasza, Trpadura, dyiuiepeHa, O3HAKOMJIEHHUE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOTa3a, MoJyuyeHue, coOupaHue, pacrlo3HaBaHUE U U3yUYCHUE
CBOMCTB YTJICKHCIIOTO Tra3a, MPOBEJACHUE KAaYeCTBEHHBIX PEaKIMi Ha KapOOHAT U
CUJIMKAT-UOHbl W H3YyYCHUE IMPU3HAKOB HX TMPOTEKAHUS, O3HAKOMJIEHHUE C
NPOAYKIIMEH CHUJIUKATHOM MPOMBIIUICHHOCTH, PEIICHHE HSKCIePUMEHTANIbHBIX
3a/1a4 1o TeMe «BakHel1ne HeMeTaubl U UX COCTUHEHUS.

MeTaJibl U MX COeIMHEHUS

OO6m1ast XxapakTepUCTUKAa XUMUYECKUX BJIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux nosiokeHuss B llepuommueckon cucreme xumuuyeckux siemeHtos [[. .
MenneneeBa u ctpoeHusi atoMoB. CTpoeHHE MeTauioB. Meramnyeckasi CBsi3b U
METAJUIMYECKAs] ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMHUYECKUH  pAl
HaNpsDKeHUN MeTayioB. OU3NYecKue U XUMUYECKHe CBOMCTBa MeTayioB. O01mue
CIOCOOBI TMOMy4YeHUsT MeTauioB. [loHSATHE O KOpPpO3MM METauioB, OCHOBHBIC
CIOCOOBI 3alUTBHl UX OT Kopposud. CruiaBel (CTajdb, YyryH, TIOPATIOMUHHM,
OpoH3a) ¥ UX MPUMEHEHHE B OBITY ¥ IPOMBIIIJICHHOCTH.

[Ilenounsie mMeTamnbl: nonoxeHue B llepuognueckon cucteMe XMMHYECKUX
anemenToB . . MennaeneeBa, CTpO€HHE MX aTOMOB, HAaXOXJICHUE B IPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mMpuUMepe HaTpus U Kanus). OKcuiabl u



TUAPOKCUABl HAaTpusi W Kaius. I[IpuMeHeHWe IeNOYHbIX METAIOB 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. Baxseiiiuve coeauHeHUs Kaiublus (OKCUJ, TUIPOKCHU, COJIH).
JKEcTrocTh BOJIBI M CITOCOOBI €€ yCTpaHEHHS.

AmoMuHMIL: TIoJI0KeHUE B [lepruoanyeckoil cucteMe XMMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHue aTtoMa, HaxoKAeHUE B Ipupone. Pusmyeckue u
XUMUYECKHE CBOMCTBA aTtOMHUHMS. AM(POTEPHBIE CBOMCTBA OKCHAA W TUAPOKCH]IA
ATFOMHUHMUSL.

Keneszo: nonoxenue B llepnoandeckoi cucteMe XuMHYECKUX dJIEMEHTOB /l.
N. MenneneeBa, CTpO€HHE aroMa, HaxOoxiaeHue B npupoae. dusznueckue u
XUMHUUYECKUE CBOMCTBA xene3a. OKcubl, Tuipokcuibl U con xenesa (I1) u xenesza
(IIT), nx 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
KaJIbLIUg U HATpUsl C BOJOM (BO3MOXKHO MCIOJIb30BaHUE BHUAEOMATEPUATIOB),
HCCJIEJOBAHUE CBOMCTB KECTKOM BOJIbI, MPOIECCAa TOPEHHUS XKeJe3a B KUCIOPOJIE
(BO3MOKHO  KCHOJIb30BAHME  BHJIEOMATEPHUANIOB), MPHU3HAKOB  MPOTEKAHUS
KAUEeCTBEHHBIX PEAKIM HAa MOHBI: MarHus, KajblMs, aJIIOMUHUS, IUHKA, >Keje3a
(I1) u xeneza (III), meau (1), HaGarOAEHUE M OMTMCAHUE TIPOILIECCOB OKPAITMBAHUS
MJJaMEHH MWOHAaMU HaTpusl, KaIus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIICIOBaHUE aM(POTEPHBIX CBOMCTB THMAPOKCHUIA ATIOMUHUS
Y TUJPOKCHUJIA IMHKA, PEIIEHUE SKCIIEPUMEHTAIbHBIX 3a71a4 10 TeMe «Baxueliiue
METAJUJIbl 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 MpU M3YYCHUHM XUMHM B 9 Kiacce
OCYILIECTBIISIETCS 4Yepe3 HCMOJb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSITUI, TaK U MOHSTUM, SBIISIIOIIMXCS CUCTEMHBIMU JJIs1 OTJACIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmue ecTeCTBEHHO-HAYUYHBbIC MOHSTHUS: HAy4dHBIN (DakT, rumoTes3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, Kiaccupukaius, IMepUOJUIHOCTh, HAOJIOJICHHE,
AKCIIEPUMEHT, MOJIECIUPOBAHUE, HU3MEPEHUE, MOJICIb, SIBJICHUE, MAPHUKOBBIN
3¢ (DHEKT, TEXHOIOTHS, MAaTEPUATTBI.

®usuka: wmarepusi, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIH],
M30TONBI, PAAUOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUUYECKUU 3apsi, MPOBOJHUKH,
MOJYNIPOBOJHUKH, JUAJEKTPUKH, (POTODJIEMEHT, BEIIECTBO, TEI0, OOBEM,
arperaTHOE COCTOSIHME BEIIECTBA, ra3, paCTBOP, PACTBOPUMOCTh, KPUCTAILIINYECKAs
peméTKa, CIUIaBbl, (PU3UYECKUE BEIWYUHBI, €AMHUIIBI W3MEPEHHs, KOCMHUYECKOE
MPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, COJIHIIE.

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

['eorpadus: armocdepa, rtuapocdepa, MHUHEpANbl, TOPHBIC IOPOJIHI,
MIOJIE3HBIE UCKONIAEMbIE, TOIUIMBO, BOJIHBIE PECYPCHL.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
XNUMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATBHI

JIM4HOCTHBIE pPE3yJbTaTbl OCBOEHUS MPOTPAMMbl OCHOBHOTO OOIIEro
00pa3oBaHMsl JIOCTUTAIOTCS B XO0J€ OOy4YeHUS XUMHHM B €JUHCTBE Yy4eOHOU u
BOCIIUTATENBHOUN JIEATEIbBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMH POCCUUCKUMU
COIMOKYJIBTYPHBIMU U JyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMU, TPUHSITHIMU B
oOIecTBe mMpaBWJiaMd W HOPMaMH TIOBEICHHS M CIIOCOOCTBYIOT MpOIeccam
CaMONO3HAHUs1, CAMOPA3BUTHUSA U COIIUATM3AIUN O0YHAOITUXCS.

JIM4HOCTHBIE  pe3yJIbTaThl  OTPAXKalOT  TOTOBHOCTh  OOYy4YaroOIIMXCA
PYKOBOJICTBOBAThCA CHUCTEMONl TO3WTUBHBIX IIEHHOCTHBIX OpPUEHTAUUN W
paclIMpeHue ONbITa ACSITEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) mnaTpUOTHYECKOT0 BOCTIUTAHUS:

LIEHHOCTHOTO OTHOLIEHHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY
U HAYyYHOMY HACJEIWI0, TTOHMMAaHHS 3HAYECHUS XUMHUYECKOM HAyKH B KU3HU
COBPEMEHHOr0 OOIIecTBa, CIOCOOHOCTH BJIaJE€Th JOCTOBEPHOW HMHQOpMAIHE O
MEPEOBbIX JOCTUKEHUSIX U OTKPBITUAX MHUPOBOM U OTEUYECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUAX 00 YCTPONCTBE MUpa U OOIIECTBA;

2) rpasKIaHCKOr0 BOCTIUTAHUSA:

MPEACTABICHUS] O COLUMAIBHBIX HOPMax M MpaBWIaX MEXIMYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTMBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOHM,  y4eOHOMCCNEIOBATENbCKOM, TBOPYECKOM M Apyrux  BUAAX
JeSATEeIbHOCTH, TOTOBHOCTH K Pa3HOOOPAa3HOM COBMECTHOW JEATENbHOCTH MpU
BBINIOJIHEHUHU YYEOHBIX, TMO3HABATEIbHBIX 3a/1a4, BBIMOJHEHUH XHUMHUYECKHX
HKCIIEPUMEHTOB, CO3/IJaHUN YYCOHBIX TTPOCKTOB, CTPEMJICHHUS K B3aUMOTIOHIMAHUIO
¥ B3aUMOIIOMOIIM B IIpOLIECCE€ O3TOM y4uyeOHOW MeATeTbHOCTH, TOTOBHOCTU
OLICHMBAaTh CBOE TIOBEICHHE U IIOCTYIIKM CBOMX TOBAapHILEH C MO3ULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUSA MOCIEACTBHI MOCTYIIKOB;

3) HEHHOCTH HAYYHOT 0 O3HAHUSA:

MHUPOBO33PEHUYECKHUE TPEJICTABICHUSI O BEIIECTBE M XMUMHUYECKOW PEaKIuH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU M COCTABISIOILINC
OCHOBY JJII NMOHUMAaHHUSI CYIIHOCTH HAyYHOM KapTUHBI MHpA, MPECTaBIEHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS IPUPOIBI, B3aMMOCBS3SIX YEJIOBEKA C
MIPUPOJHOM CPENION, 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 palOThl C Y4YEOHBIMM TEKCTaMH, CIPABOYHOU



JUTEPATypOi, JOCTYMHBIMA TEXHHUYECKHUMH CpPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHUH;

UHTEpeC K OOyUYeHHWI0 W TO3HAHUIO, JHO03HATEIHHOCTh, TOTOBHOCTh H
CIHOCOOHOCTP K  €aMOOOpa30BaHHIO, MPOEKTHOM H  HCCIEeI0BaTEIbCKON
JeSITEIbBHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPaBICHHOCTH U YpOBHS OOydeHHUs B
JaJIbHEHIIICM;

4) popMUpPOBaAHUSA KYJIbTYPbI 310POBb:

OCO3HAHHE IIEHHOCTH >KU3HH, OTBETCTBEHHOTO OTHOIIECHUS K CBOEMY
3I0pPOBBIO, YCTAaHOBKM Ha 370POBBIA 00pa3 KU3HH, OCO3HAHME MOCIEACTBHI U
HENPUATHE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJIKOTOJIsl, HAPKOTUKOB, KYPEHHSI),
HEOOXOAMMOCTU COOJIIOJIEHHUS TMpaBui O€30MaCHOCTUM MpuU  OOpalleHUuH ¢
XUMHYECKHMH BEIIECTBAMU B OBITY U peajbHON KU3HHU;

S) Tpy10BOr0 BOCIIMTAHMS:

MHTEPEC K MPaKTUYECKOMY M3yUYEHUIO Mpodeccuii u Tpyia pa3indyHoro poja,
yBOXEGHHE K TPYyIy W pe3yibTaraM TpPYAOBOH AESITEILHOCTH, B TOM YHCJIE Ha
OCHOBE TIPUMEHEHUS TMPEAMETHBIX 3HAHWW TIO0 XWMHH, OCO3HAHHBIA BBIOOP
WH/IMBUIYQIBHON TPACKTOPUU MPOJIOJDKEHHUS 00pa3oBaHus C yUETOM JTMUYHOCTHBIX
UHTEPECOB U CIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCIeIHOW POo(eCCUOHATBHON AEATEIbHOCTU U Pa3BUTH HEOOXOIUMBIX YMEHH,
TOTOBHOCTB aJaliTUPOBATHCS B MPOPECCHOHATHHOMN CpPe/IE;

6) 3K0J10rH4eCKOro BOCIIMTAHUSA:

HKOJIOTUYECKU IEJIeCO00pa3HOE OTHOIIEHHE K MPHUPOAE KaK HCTOYHHKY
KHU3HU Ha 3emiie, OCHOBE €€ CyIeCTBOBAaHUS, TOHUMAHUE LIEHHOCTH 3/I0POBOTO U
Oe3omacHOro o6Opas3a KHU3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
Gu3NYECKOMY M TICHXHYECKOMY 3JI0pPOBBIO, OCO3HAHUE IIEHHOCTH COOIOCHUS
IpaBwJI OE30MMACHOTO TOBEICHUS TIpU pabOTe ¢ BEIIECTBAMHU, & TAKXKE B CHUTyaIlUsX,
YIPOKAIOIIMNX 3J0POBBIO U KU3HHU JIFOJIEH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUS, MOJTydaeMble MPU M3YYCHUU XUMHH, AJIS
pelIeHus 3aa4, CBSI3aHHBIX C OKPYKAIOIIEH MPUPOIHON CPEAOH, IS TIOBBIIICHHS
YPOBHSI  DKOJIOTUYECKOW  KYyJIbTYpbhl, OCO3HaHHs TJOOATBHOTO  XapakTepa
DKOJIOTUYECKUX TPOOJIeM M TMyTed MX PEHICHHs] MOCPEIACTBOM METOJOB XHMHH,
HKOJIOTUYECKOTO MBIIUICHHS, YMEHHUSI PYKOBOJACTBOBATHCA UM B MO3HABATEIbHOM,
KOMMYHUKATUBHOM U COLMAJILHOM ITPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATDI

B cocraBe MeTrampenMeTHBIX pe3yJbTaTOB BBIACISAIOT 3HAYUMBIC IS
(GbopMUpOBaHHS MHPOBO33PEHUSA OOIEHAYyYHbIEe TMOHATHS (3aKOH, TeEOopus,
NPUHLINII, TUIIOTE3a, (PaKT, CUCTEMa, MPOIECC, IKCIIEPUMEHT U APYroe.), KOTOphIE
UCIIONIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTax M MO3BOJIIOT Ha
OCHOBE 3HAaHUU M3 ITHX MPEAMETOB (POPMHPOBATH MPEACTABICHUE O IEITOCTHON



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

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE 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/IEIbHBIX ()AaKTOB U SIBJICHHM, BEIOMPATh OCHOBAHUS U
KpUTEpUH VISl KJAcCU(PUKAIIMU XUMHUYECKHX BEIIECTB M XHMHYECKUX PEaKIIHM,
yCTaHABJIMBATh MPUYUHHO-CIICICTBEHHBIE CBS3M MEXIYy OOBEKTaMH H3Y4YEHUS,
CTPOUTH JIOTHUECKUE PACCYKJCHUS (MHIYKTHUBHBIE, JE€AYKTUBHBIE, 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 D3JIEMEHTa), XUMHuueckas ¢GopMmyia W YypaBHCHHUE
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 ~ OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CICJACTBEHHBIE CBS3U U
MPOTUBOPEUHS B U3yUaeMbIX MPOIIECCAX U SIBIICHUSIX.

ba3oBble nccienoBarebCKHe TeiiCTBUS:

YMEHHUE HCIOJb30BaTh IOCTABJICHHBIE BOMPOCHI B KAa4€CTBE MHCTPYMEHTA
MO3HAHUS, a TaKXKe B KauyeCTBE OCHOBBI UIA (POPMHUPOBAHHUS THUIIOTE3BI IO
MIPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX 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-TIOMYyJISIpHAsl  JIUTEpaTypa XHUMHYECKOIO COJIEPKAHUS, CIPABOYHbBIC
nocoOus, pecypcel WHTepHETa), KPUTHYECKH OIEHWBATh MPOTHBOPECYUBYIO U
HEJI0OCTOBEPHYIO HH(OPMAITHIO;



yMEHUE MPUMEHSATh pPa3IuyHble METOJbl U 3alpOChl MPU MOUCKE U O0TOOpe
uH(OpPMAIUU U COOTBETCTBYIOIIMX [JAHHBIX, HEOOXOJWMBIX JMJi BBINOJHEHUS
y4eOHBIX U TMO3HABATEIbHBIX 3a7]a4 ONpPENeIEHHOTO THUIIa, TPUOOPETEHUE ONbITA B
o0JacT  UCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHA,
OBJIAJICHUE KYJbTYpOi aKTUBHOT'O UCIIOJIb30BAHUS PA3IUYHBIX TIOMCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BBIOMpATh ONTUMAIIbHYIO (JOpMY MpeCTaBIeHUs UH(HOPMAIIUKN U
WUTIOCTPUPOBATh pEIIaeMble 3aJayll HECIO0XXHBIMU CXEMaMH, JAuarpaMMaMu,
npyrumu popmMamu rpauku U UX KOMOUHAIUSMU;

YMEHHE HCIIOJIb30BaTh U AaHAJIM3UpPOBaTh B IIpolecce Y4eOHOH W
UCCIIEIOBATENLCKON JIeATEIbHOCTH MH(POPMAIUIO O BIUSHUU MPOMBIIUICHHOCTH,
CEJIbCKOIO XO3SMCTBa M TPAHCIOPTAa HA COCTOSTHUE OKpYXAloled NpUpOAHON
Cpenpbl.

KoMMmyHHMKaTHBHBIE YHMBEpPCAJIbHbIE YUeOHbIe NeCTBHA:

YMEHHUS 3aJlaBaTh BOINpPOCHI (B XOJie¢ Juanora W (WiIM) OUCKYCCHUHU) IO
CylllecTBY  oOcyxpaemMoil  Tembl, (OPMYJIUpOBaTh CBOM  MPEJIOKEHUSA
OTHOCUTEJILHO BBIMOJIHEHUS TPEJIOKEHHON 3a/1a4u;

YMEHUSI  NPEJCTaBISATh  MOJYYEHHbIE  pe3yJbTaThl  IMO3HABATEIbHOU
NEATEIbHOCTH B YCTHBIX W NMCBMEHHBIX TEKCTaX; JeJaTh MPE3CHTALUIO
pe3yJIbTaTOB BBIMOJIHEHHUS] XUMUYECKOTO IKCIEpUMEHTa (1a00paTOpHOrO OIbITa,
Ja60paTopHOI pabOTHI IO UCCIIEAOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO IIPOCKTA);

yMEHUsI Y4eOHOro COTPYJHUYECTBA CO CBEPCTHHMKAMHU B COBMECTHOMU
NIO3HABATEJIbHOM W MCCIEIOBAaTEIbCKOW  JEATENBHOCTH IPU  PELICHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB U COTJIACOBaHUS
no3uluil (00CcyXeHus, oOMEH MHEHHUSIMH, «MO3TOBbIE IITYpMbD», KOOPAUHALIUSA
COBMECTHBIX JCHCTBUW, OMNpEIEICHUE KPUTEPUEB IO OLEHKE KayecTBa
BBITIOJTHEHHOHN pabOTHI U Apyrue).

PerynsiTuBHBIC YHHBeEpCcaJbHbIe Y4eOHbIe NeHCTBHSA:

YMEHUE CAMOCTOSITENIbHO OMNPENEATh LEIN JAESITENbHOCTH, IUIAHUPOBAThH,
OCYIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOJUMOCTU KOPPEKTHUPOBATH CBOIO
JeATEIIbHOCTh, BBIOMpaTh HanboJiee Y(PheKTUBHBIC CIIOCOOBI pelIeHUs] YYeOHBIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTAaBJSTh WM KOPPEKTHUPOBATH
IIPEUIOKEHHBIA AJITOPUTM  JIEUCTBUM IPHU BBINOJHEHUM 3aJaHUM C Y4ETOM
MOJy4YEHHUSI HOBBIX 3HAHUN 00 M3ydyaeMbIX OOBEKTax — BEIIECTBAX U PEAKIUSIX,
OIICHMBATh COOTBETCTBUE MOJYYEHHOI'O pe3yjbTaTa 3asiBICHHOM €M, YMEHHE
UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPEJIaraéMble B YCIIOBUU 3aJIaHUN.

MNPEAMETHBIE PE3YJIBTATDBI

B coctaBe mnpeameTHBIX pe3yNbTATOB IO OCBOEHHUIO 00SA3aTENHLHOTO
COJIep’KaHusl, YCTAHOBIIGHHOTO JaHHOW (enepanbHOl padouel mIporpaMMoi,
BBIICJISIIOT: OCBOCHHBIE OOYYalOIIUMKCS HAy4yHbIE 3HAHUS, YMEHUS U CHOCOOBI



NeucTBuM, crneruduueckde IS TpeAMeTHOM oOjacth  «XUMUS», BHUIBI
JNEATEIBHOCTH MO  MOJYYEHUID HOBOIO  3HaHWs, €ro  HWHTEpIPETalnH,
npeo0pa30BaHUIO U MPUMEHEHUIO B PA3IMYHBIX YY€OHBIX U HOBBIX CUTYaIUsIX.

K xonIy oOyuenus B 8 kjiacce npeIMeTHBIE PE3yIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YYAIOIIUXCSl YMEHUM:

e PpACKpBIBATh CMBICI OCHOBHBIX XMMHYECKHX IOHATHI: aTOM, MOJEKYJa,
XUMUYECKUH DJIEMEHT, MPOCTOE BEUIECTBO, CIIOXKHOE BELIECTBO, CMECH
(oIHOpO/IHAsT M HEOJAHOPOAHAs), BAJIGHTHOCTb, OTHOCUTEIIbHASI aTOMHAsI U
MOJIEKYJISIPHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIEMEHTA B COCIMHEHUH, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJIb, JJIEKTPOOTPULIATEIIBHOCTh, CTENEHb
OKHUCJICHUS, XMMHYECKasi peakuus, KiIacCUPUKalUs peakiHil: peakinuu
COCAUHEHHUSI, PEAKIUU PA3JIOKEHUS, PEaKIUU 3aMEUICHUs, pPeaKuu
oOMeHa, PK30- U SHJIOTEPMHUUECKUE PEAKITNH, TeTIOBOW 3(DPEeKT peakiuu,
SAIpO aToMa, JJIEKTPOHHBIM CJIOW aToMma, aTOMHasi OpOUTalb, PAJAUYC
aToMa, XUMHUYECKasl CBsI3b, MOJISIpHAs W HEMOJspHas KOBaJCHTHas CBSI3b,
WOHHAs CBsI3b, UOH, KATMOH, aHMOH, PacTBOpP, MAaccoBas J0Jsl BEIIECTBA
(IpolLieHTHAsi KOHILIEHTpAaIusi) B paCTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHUMHUYECKUX TOHATUA U
IIPUMEHSThH 3TU TOHATHUA MPU ONMCAHUM BELIECTB U UX MPEBPALLICHUI;

e HCIMOJb30BAaTh XHUMHUYECKYIO CHUMBOJMKY JUISI COCTaBJi€HHS (HOopMys
BEIIECTB U YPABHEHUN XMUMHUYECKUX PEAKIU;

e ONpPENENATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIMHECHMSIX,
CTENEeHb  OKWCIICHHWS  DJJIEMEHTOB B  OWHApHBIX  COCIUWHEHUSX,
MIPUHAJJIEKHOCTh BEIIECTB K OMNPEAEIEHHOMY KJIACCy COEAUHEHHM IO
dbopmyiiaM, BHUJ XUMHUYECKOM CBSI3M (KOBaJIGHTHAasT W HMOHHAs) B
HEOPTaHUYECKUX COEAUHEHHUSIX;

e packpbiBaTh cMbIca [lepuomnueckoro 3akona JI. W. Menaeneena:
JEMOHCTPUPOBATh TNOHUMAHHE IEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKUX DJIEMEHTOB OT MX MOJIokeHusd B llepuoanueckoil cucreme,
3aKOHOB COXPAHEHUSI MacChl BEILECTB, IOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHUSI, 3aKOHA ABOTajIpo;

e ONUCHIBATH W XapaKTepu3oBaTh TabmuuHyro ¢opmy Illepuomnyueckoi
CHUCTEMBl XHMHMYECKHX DJJEMEHTOB: pa3iuyaTh IOHATUS «TJIaBHAs
noarpynmna (A-rpynna)» u «mnobdouHas noarpynna (b-rpymnma)», Manbeie u
OOJBIIME TEPHOJBI, COOTHOCHTH OOO3HAYEHHUs, KOTOPhIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xuMmuueckux snementoB JI. .
MenpeneeBa» € YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB U 3apsij sAlpa, 00Il1ee YUCIO 3JIEKTPOHOB
U pacrpeereHle UX Mo 3JIEKTPOHHBIM CIIOSIM);

KJIaCCU(UIIMPOBATh XUMHUUYECKHE DJIEMEHThI, HEOPTaHUYECKHUE BEIIECTBA,
XUMHYECKHE peakiu ([0 YUCIy M COCTaBy YYaCTBYIOUIMX B PEAKIUU
BEIIECTB, [0 TEIJIOBOMY 3D (PexTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKIasi ONMMCAHUE PUMEPAMU MOJIEKYJISPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

IPOrHO3UPOBATH CBOIMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Kauy€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAaHUS XUMHYECKHX NPEBpAlICHUNA B
Pa3IMYHBIX YCIOBUSAX;

BBIYHCIIATh OTHOCHUTEJIbHYIO MOJEKYISIPHYIO W  MOJISIPHYIO MaccChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOrOo JJIeMEeHTa 1o (opmylie
COEIMHEHMSI, MaCCOBYIO JIOJII0 BELIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU PeaKluu;

IPUMEHSATH OCHOBHBIE ONEpPalUU MBICTUTENBHON JIEATEIbHOCTH — aHaIHU3
U CUHTE3, CpaBHEHHE, 0000IIeHHE, CHUCTeMaTH3aluI0, KilacCHU(PUKAIIHIO,
BBISIBJICHUE TPUYMHHO-CJICJACTBEHHBIX CBSI3€d — I M3yYCHUS CBOWCTB
BEIIECTB M XWMHUYECKHUX pEaKlud, eCTECTBEHHO-HAYYHBIE METOIbI
NO3HAHUA — HAONIOJCHUE, U3MEpPEHUE, MOJICIUPOBAHUE, SKCIEPUMEHT
(peaJIbHBINM U MBICIICHHBIN);

clefoBaTh ~ IpaBHJIAaM  [OJIb30BAHMSI ~ XMMHYECKOM  TMOCyAod H
7abopaTOpHBIM 00OpYIOBaHWEM, a TaKXKe TMpaBHJIaM OOpaIIeHUs C
BEIIECTBAMH B COOTBETCTBUUM C MHCTPYKIMSIMH IO BBIIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OINBITOB MO TMOJYYEHUIO U COOMpPAHMIO
ra3oo0pa3HbIX BElIECTB (BOJOpOJA M KHUCJIOPOJAA), MIPUTOTOBICHHUIO
pPacTBOPOB C OIPEACIEHHON MAaCCOBOM JOJEW PACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBaTh U MPOBOAUTh  XUMHUYECKHE  OKCIIEPUMEHTBHl IO
pPacro3HaBaHUIO PACTBOPOB HIENOYEH U KUCIOT C MOMOIIbI0 MHAUKATOPOB
(;makmyc, dheHondTanenH, METUIOPAHXK U JPYTHe).

K koHIy oOyueHus B 9 kjacce npeIMETHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YYaIOIIUXCSl YMEHUM:

packphIBaTh CMBICI OCHOBHBIX XHWMHYECKHX MOHSATHUH: XHUMHYECKUU
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, AaHWOH, IIPOCTOE BEIIECTBO,
CJI0’KHO€ BELIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCJICHHUS, XUMHUYECKasl Peakiys, XUMUYECKasl CBs3b, TEIIOBOM 3¢ (deKT
peakuuu, MOJb, MOJISIpHBIM  00BEM,  PACTBOp,  AJIEKTPOJIUTHI,
HEAJIEKTPOJUTHL, JJIEKTPOIUTHYECKAs HUCCOLMALMSA, PEaKIUM HOHHOTO
oOMeHa, KaTaliM3aTop, XHMHYECKOE paBHOBECHE, OOpaTuMble U



HEOOpaTUMBbIE PEAKIMHM, OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKIUH,
OKHCJIUTENIb,  BOCCTAHOBUTENb,  OKHUCICHHE M  BOCCTAaHOBIICHHUE,
aINoTponusi, aM(pOTEePHOCTh, XUMUYECKasd CBsA3b (KOBAJIEHTHAas, MOHHAas,
METAJIMYEeCKas), KpUCTAIMYECKasi pemeTka, KOppo3us METaJUIOB,
CILJIaBbl, CKOPOCTh XUMHUYECKON peakluH, MNpelleIbHO JOMycTUMas
koHueHTpanusa [1JIK BemecTna;

WUTKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSITH 3TU OHSTUS MPU ONMKUCAHUY BEUIECTB U X MPEBPAILICHUII;
UCIIOJIP30BAaTh XUMHUYECKYI0 CHUMBOJIMKY JJISI COCTaBJICHHS (HOPMYT
BEIIECTB U YPABHEHUN XMMUYECKUX PEAKIU;

ONPEACIISTh BAJICHTHOCTh U CTEIIEHb OKUCIEHUSI XUMUYECKUX 3JIEMEHTOB B
COCAMHEHUSX PA3JIUYHOTO COCTABa, IMPUHAMIEKHOCTh BELIECTB K
onpeAenéHHOMY KIIACCy COEIUWHEHU 1Mo ¢GopMysiaM, BHJI XUMHUYECKOU
CBSI3U (KOBAJICHTHAsl, WOHHAsl, METAJUIMYECKasi)) B HEOPraHUYECKHUX
COEIMHEHMSIX, 3apsj MOHA M0 XUMHUYECKOW (opMmyJsie, XapakTep cpeabl B
BOJHBIX PACTBOPAX HEOPTraHUYECKUX COCAMHEHUN, TUI KPUCTAITUYECKOU
PEMETKN KOHKPETHOTO BEILIECTBA;

packpeiBath cmbica llepmogmueckoro 3akona J[. WM. MeHnneneeBa wu
JEMOHCTPUPOBATh €ro IOHMMaHUE: OIKUCHhIBAaTh U XapaKTEPU30BATh
Tabnuunyto Gopmy Ilepuoanyeckoil cUCTEMbl XMMHYECKUX 3JIEMEHTOB:
paznuyaTh MOHATHUS «TJaBHas mnoarpynna (A-rpynma)» U «modouyHas
noarpynmna (b-rpynma)», manbie u  OodbIIME MEPUOABI, COOTHOCUTH
0003HaUeHUs, KOTOphbIE MMEIOTCS B TMEPUOJAMYECKON Tabiuie, C
YUCIIOBBIMU  XapaKTePUCTHKAMH  CTPOCHHUSI  aTOMOB  XHUMHUYECKHUX
AJIEMEHTOB (COCTaB MW 3apsa sjapa, OOIIee YHUCIO OJJICKTPOHOB U
pacmpeqieieHne HMX IO DJICKTPOHHBIM CJI0SIM), OOBSICHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB 3JIEMEHTOB U UX COCIUHEHUU B
npejenax MajblX NEPUOIOB U TIABHBIX MOATPYII C YUETOM CTPOCHHUS UX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMHUYECKHE DJIEMEHThI, HEOPTaHUYECKHUE BEIIECTBA,
XUMHUYECKHE peakuuu (10 YUCIy UM COCTaBy YYacCTBYIOUIUX B pPEAKIUU
BEIECTB, MO0 TEIIOBOMY 3P (HEKTy, 0 M3MEHEHUIO CTEMEeHEH OKUCICHUS
XHMHUYECKUX IJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATh) OOIIME U CHEIU(UUECKHE XUMHUYECKHE
CBOWMCTBAa IIPOCTBIX M CJOXHBIX BEIIECTB, NOATBEPXkKAas OMNHCAHUE
NpuMepaMl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIIATh YPAaBHEHUS DJEKTPOJUTUYECKOM JHCCOLMAIMUA  KHUCIOT,
IIEJIOYEN U COJIEH, MOJIHBIE U COKPAILIEHHBIE YPABHEHUSA PEAKIIMHA HOHHOTO



oOMeHa, YypaBHEHHsI peakuuid, MOATBEP)KIAAONIMX CYIIECTBOBAHHE
TeHETUYECKOM CBSI3U MEXK/y BEIIECTBAMH PA3IMYHBIX KIIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIIHA
IIOCPEACTBOM COCTABJICHUS 3JIEKTPOHHOTO OajlaHca dTUX PeaKIni;
IIPOTHO3HPOBATh CBOWCTBA BEIIECTB B 3aBHCHMOCTH OT HMX CTPOCHWS,
BO3MOXXHOCTH TIPOTEKaHUS XUMHYECKHX IMPEBpAIICHUN B PpPa3IUYHBIX
YCIIOBUSIX;

BBIYHCIIATH OTHOCHUTEIIBHYIO MOJIEKYJIIPHYIO M MOJIAPHYIO MAacChI
BEIICCTB, MAaCCOBYIO JIOJIIO XHMHYECKOIO JJIeMEeHTa 10 (opMmyiie
COCIMHEHUS, MACCOBYIO JOJIIO BEIIIECTBA B PACTBOPE, MMPOBOJAUTH PACUETHI
110 YPaBHCHHUIO XUMUYECKOW PEaKInH;

coONrofaTh  MpaBWiIa  TOJNB30OBAHHMS ~ XUMHUYECKOW  TMOCYIOM |
7ab0paTOpHBIM  00OpYIOBaHMEM, a TaKXe TMpaBWia OOpameHus ¢
BEIICCTBAMH B COOTBETCTBUM C HMHCTPYKIHMSIMH 110  BBIITOJIHEHHUIO
7a00paTOPHBIX XHMHUYECKUX OIBITOB TIO0 TOJNYYCHHUIO W COOUPAHUIO
ra3000pa3HbIX BEIIECTB (aMMHUaKa U YIIEKUCIIOrOo ra3a);

NPOBOJANTh  PEAKIMH, TOATBEPXKAAIOIINE  KAYeCTBEHHBIH  COCTaB
pa3IMYHBIX BEIISCTB: PACIIO3HABATH OMBITHBIM IYyTEM XJIOPHII-, OPOMH/I-,
uonua-, kapbonar-, Qocdar-, cunmukar-, cynbdar-, THIPOKCHI-UOHBI,
KaTHOHBl aMMOHHUSI M MOHBI M3YYCHHBIX METAIJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PacTBOpaxX HEOPTAaHMUECKUX BEIIECTB;

NPUMEHSTH OCHOBHBIE OIEPAIlUN MBICIUTEILHON NEITeIbHOCTH — aHaIn3
U CHHTE3, CpaBHCHHE, OOOOIICHNE, CHUCTEMATHU3aIIO, BBISBICHUE
NPUYUHHO-CJICICTBEHHBIX CBS3€H — I WU3YYCHHS CBOWCTB BEIIECTB H
XUMHYECKHX PEaKIMi, €CTeCTBEHHO-HAyYHbIE METOAbl IO3HAHUS —
HaOOIeHNE, MU3MEPEHHEe, MOJCITUPOBAaHUE, DKCIEPUMEHT (peaabHBbId U
MBICJICHHBIH ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KUIIACC
Kosaun4yecTBo 4acos
Ne HaumeHoBaHue pa3iesioB U JyieKTpPOHHBbIe (LM (pPOBbLIE)
KouTtpoabHbie IpakTHyeckne
n/n TeM IPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PeCypChbl
padoThI padoThI
Pa3nea 1. [leppoHavyanbHble XUMHYECKHE NOHATHS
XuMusi — BakHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 0 ) bubmuorexa [JOK
MPAKTUYECKON ESITETBHOCTH https://m.edsoo.ru/7f41837¢
YyesoBeKa
12 BerectBa 1 xuMu4eckue 15 1 0 Bbu6nmuoreka [JOK
peakuuu https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 20
Pa3znen 2. BaxkHeiilme npeacTaBuTeId HEOPraHU4eCKUX BellecTB
1 Boznyx. Kucnopoa. Ilonstue 6 0 1 bubnmoreka [IOK
00 okcugax https://m.edsoo.ru/7f41837¢
)9 Bonopoa.llonsitue o kucnorax 2 0 1 bu6mmoreka [IOK
U CONAX https://m.edsoo.ru/7f41837¢
)3 Bopa. PactBopsr. [Tonsitue 06 5 1 1 Bbu6nuoreka [JOK
OCHOBAHMSIX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIaCcChl 1 1 1 bubmnorexa [JOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837¢c
Uroro no pazgeny 30

Pa3nen 3. [lepunoanueckuii 3axkon u [lepuoguyeckas cucrema xumuiyeckux 3j1eMeHToB /. . MenneneeBa. CTpoeHne 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

[lepronnueckuii 3aK0H U
Ilepuoauueckas cucrema

Bbu6nuoreka [JOK

31 XUMHYECKHX 3JIeMeHTOoB []. 1. ! https://m.edsoo.ru/7f41837¢
MengeneeBa. CTpoeHue aTroma
X .
- OHMquCKaﬁ CBS3b . Bu6miorexa LOK
' KHCTHTEIBHO- https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTEJIbHBIE PEAKIIHH
Bbu6nuoreka [JOK
Hroro no paseny 15 https://m.edsoo.ru/7f41837¢
P 3 bubmuorexa [JOK
C3CPBHOC BpeMA https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 63

I[TPOIT'PAMME



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

9 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM ungpposbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (witpp )
NPOrpaMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsbl
Pasznea 1. BenecTBO M XUMHYeCKHE peaKIUuu
11 [ToBTOpenue u yriybiaeHue 3HaHUHA 5 1 0 bubmmoreka [IOK
' OCHOBHBIX pa3/IeoB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 0 0 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
Pa3nen 2. HeMeTa/JILI M UX CO€IHHEHUS
21 OO01mast XapakTepuCTHKa XUMHUIECKUX 4 0 1 bubmmoreka [JOK
' snemeHToB VIIA-rpymnmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepuCTHKa XUMUYECKUX
2.2 snemeHToB VIA-rpynmnsl. Cepa u eé 6 0 0 bubmorexa [JOK
' PYTHIRL- 2P https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO61mas xapakTepuCTHKa XUMUYECKUX Eub 10K
nonmoTexa
23 VA- LA 7 0 1
DJICMEHTOB rpymmEL. A30T, Qocop 1 X 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. MeTaJIbl M X COCIUHEHU A

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
Pasznen 4. Xumus 1 oKpyskamomas 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




IHOYPOYHOE IINTAHUPOBAHMUE

8 KUIACC
KouunyecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara uudposbie
Tema ypoka Kontponbnbsie  IlpakTnyeckue
n/n Bcero U3YYCHUSA oOpa3oBaTe/ibHbIE
padoTsI padoThI
pecypchl

1 [Ipeamer xumun. Ponb xumuu B 1 0 0 4.092024 but6mmoreka [IOK
YKU3HU yernoBeka. Tena u Bemecrsa https://m.edsoo.ru/ff0d210c
[ToHsiTHE O METOAAX TIO3HAHHMS B 0 0 bubmoreka [JOK

2 XUMHHU 1 6.09.2024 https://m.edsoo.ru/ff0d227¢
[TpakTuueckas padora Ne 1 «IIpasuiia 0 1

3 paboThI B 1a00paTOpUU U MPUEMBI 1 bubnmoreka [JOK
oOparieHus ¢ 1ab0paTopHBIM 11.09.2024  https://m.edsoo.ru/ff0d23dc
o0opyIoBaHUEM)

4 Yuctele BemecTBa 1 cMecH. CriocoObl | 0 0 bubnuotexa [JOK
paszaeneHus cMecen 13.09.2024 | https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padota Ne 2 0 1

5 «Paznenenue cmeceit (Ha mpumepe 1 bubmorexa OK

8 . PIMEP 18.09.2024 | https://m.edsoo.ru/ff0d28c8
OUYMCTKU NTOBApEHHOU COJIN)»
6 ATOMBI U MOJIEKYJIbI 1 0 0 bubmorexa [IOK
Y 20.09.2024  https://m.edsoo.ru/ff0d2a6¢

7 XUMHUUYECKHE dJIEMEHTBI. 3HAKH 1 0 0 bubmuoteka [JOK
(CUMBOJIBI) XUMUYECKUX YJIEMEHTOB 25.09.2024 | https://m.edsoo.ru/ff0d2be8

8 [IpocTeie u cnoKHBIE BELIECTBA 1 0 0 bubmorexa OK

P B 27.09.2024 | https://m.edsoo.ru/ff0d2a6¢c
0 0 bubnuoreka [JOK
9 ATOMHO-MOJIEKYJIIPHOE YUEHHUE 1 2.10.2024 hitps://m.cdsoo.ru/fROd2d30



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 Xumudeckas hopmyia. BareHTHOCTB 4.10.2024 hitps://m.cdsoo.ru/fR0d2cac
ATOMOB XUMHYECKHUX DJIEMEHTOB
1 OtHocuUTeNbHAs aTOMHAs Macca. 9.10.2024 bubnuoreka [JOK
OTHOCHTETbHAS MOJICKY/ISIpHAst Macca o https://m.edsoo.ru/ff0d323c
12 MaccoBasi 10715 XUMAYECKOTO bubmuoteka [JOK
3JIEMEHTA B COCAUHCHUH 11.10.2024 | https://m.edsoo.ru/ff0d350¢
13 KomuuectBo BemecTBa. Mob. bubmuoreka [{OK
MomnsipHast macca 16.10.2024  https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKUE SIBJICHUS. bubnuoreka [JOK
XuMHUecKast peakuus 18.10.2024 = https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycioBuUs MPOTEKaAHUS bu6nuoreka [IOK
XUMHYECKUX PEaKIUi 23.10.2024  https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MaCChl BELIECTB. bubmmoreka [JOK
XUMUYECKUE YPABHEHUS 25.10.2024 | https://m.edsoo.ru/ff0d3b88
BrruncneHus Konm4yecTBa, Macchl BuG 1OK
noIMoTeKa
1 .11.2024
! petectsa fo ypaBHteHﬂM 6 0 https://m.edsoo.ru/ff0d5708
XUMHYECKHUX PEAKIIHiA
Knaccudukamnms xumuaeckux
18 €aKLMil (CoeqMHEHUs, PA3I0KEHUS 8.11.2024 Bubmmorexa [IOK
peaih A s ’ T https://m.edsoo.ru/ff0d3f34
3aMeleHus, oOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
19 sHnukKIoneauct. O6o0meHne 1 bubmorexa [IOK
B ARET- Hf 13.11.2024 | https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUI
20 KonrtponsHas padora Nel mo reme Bu6muotexa [JOK
«BelecTBa 1 XUMHYECKHUE PEAKITAMY 15.11.2024 | https://m.edsoo.ru/ff0d4290
21 Bosxyx — cmecs razos. Cocras bu6morexa IIOK
Bo3ayxa. Kucinopox — aneMeHT u 20.11.2024  https://m.edsoo.ru/ff0d448e



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

npocroe BeuiecTBo. O30H

dusnueckye U XUMUYECKHAE CBOMCTBA

22 KHCIIOpo/1a (peakiuu OKUCIICHUS Bubmmorexa [IOK
POAa (peaitt ’ 22.11.2024  https://m.edsoo.ru/ff0d4614
ropenue). [lonarue 06 okcumax
CriocoObI TOTy4eHUsT KUCIIOPO/ia B
23 J1a00paTOPHUH U MPOMBIIIJIEHHOCTH bubmorexa OK
paTop P ’ 27.11.2024  https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciopoaa
TennoBoii 3 ekt xuMmudeckon
24 peaKIu, IOHATHE O bubmunoreka LIOK
TEPMOXUMHUYECKOM YPaBHEHUH, IK30- 29.11.2024 | https://m.edsoo.ru/ff0d4790
1 SHJOTEPMUUYCCKHUX PEAKIIHIX
TomnmuBo (He(Th, yroab U METaH).
25 3ar ﬂSHeéHeqlios yra CITOCOOBI lro 4.12.2024 bubmorexa [IOK
p Ayxa, o https://m.edsoo.ru/ff0d4c4a
MIPEAOTBPALICHUS
[TpakTuyeckas pabora Ne 3 o Teme Bu6 10K
noIMoTeKa
26 «Ilonyuenue u co?npaHHe KHCJIOPOJa, 6.12.2024 hitps://m.cdsoo.ru/fl0d4ac?
W3YYCHHE €r0 CBOMCTBY
7 Bonopoa — snemeHT u npocroe bubmuoteka [JOK
BelecTso. Haxoxaenue B npupoje 11.12.2024  https://m.edsoo.ru/ff0d4dd0
)3 Du3nYeCcKre U XMMUYECKUE CBOMCTBA bubmoreka [JOK
Bojiopoa. [Ilpumenenne Bogopoaa 13.12.2024  https://m.edsoo.ru/ff0d4dd0
29 IToHsiTHE O KUCIOTAX U COJAX bubmorexa HOK
18.12.2024  https://m.edsoo.ru/ff0d50d2
30 Crioco0sI TToTy4eHHsT BOAOPO/Ia B bubmuoteka [JOK
naboparopun 20.12.2024  https://m.edsoo.ru/ffod4dd0
[TpakTrueckas padota Ne 4 o Teme
31 «ITonydenne u coOupanue BOIOpoaa bubmorexa [IOK
ye P HOPOA3, 25.12.2024  https://m.edsoo.ru/ff0d4f42

W3yYEHHUE €r0 CBOMCTB)»



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

MossipHblii 005EM Ta30B. 3aKOH

bubmunoreka LIOK

32
ABorazipo 27.12.2024  https://m.edsoo.ru/ff0d542¢
Brruucienusa o0béMa, KOJIHYECTBA
33 BEILIECTBA ra3a Mo €ro U3BECTHOM Bubmmorexa [IOK
= . M 15.01.2025 | hittps://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WK 00BEMY
Brruucnenust 00bEMOB ra3oB 1Mo
34 ABHEHUIO PEAKI[MU Ha OCHOBE bubmorexa OK
P "p B . 17.01.2025  https://m.edsoo.ru/ff0d5708
3aKOHA 00BEMHBIX OTHOIIICHUH T'a30B
35 Du3nYeCKre U XMMUYECKUE CBOMCTBA bubmuoreka [{OK
BOJIEI 22.01.2025  https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [Tonstue 00 bubmuoreka [{OK
WHJIUKATOpax 24.01.2025 | https://m.edsoo.ru/ff0d59e2
Bona xak pactBopuTeb.
37 HacsIieHHble ¥ HEHACHIIIIEHHBIE bubnuoteka [JOK
pactBopbl. MaccoBas 70J1s1 BELecTBa 29.01.2025 | https://m.edsoo.ru/ff0d5b40
B pacTBOpE
[TpakTrueckas padota Ne 5 o reme
38 «IIpuroroBiieHnEe pacCTBOPOB C bu6nuoreka [IOK
ONpeACIEHHON MacCOBOU JT0JIEN 31.01.2025  https://m.edsoo.ru/ff0dSeba
pacTBOPEHHOTO BEILIECTBA)
19 KonTpomnbnas padora No2 mo teme 5.00.2025 bubmmoreka [JOK
«Kucnopoza. Bomgopoa. Boma» o https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiacCUpUKALIUS, bubmunoreka LIOK
HOMEHKJIaTypa 07.02.2025 = https://m.edsoo.ru/ff0d664e
ITonyyenue u XMMHUYECKHE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX U aM()OTEPHBIX bubnmorera LHOK
’ P 12.02.2025 | https://m.edsoo.ru/ff0d664e
OKCHUJIOB
42 OcHoBaHUs: cOCTaB, KJIacCU(PUKAIIHS, but6mmoreka [IOK
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HOMEHKJIaTypa 14.02.2025 | https://m.edsoo.ru/ff0d67ca
43 [TonydyeHue u XuMHYECKHE CBOMCTBA bu6nuoreka [IOK
OCHOBaHHUI 19.02.2025  https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kiaccudukanms, bubmunoreka LIOK
HOMEHKJIaTypa 21.02.2025 | https://m.edsoo.ru/ff0dfee2
45 [TosnydyeHne u XUMHYECKUE CBONCTBA Bu6muotexa [JOK
KHCIIOT 26.02.2025 | https://m.edsoo.ru/ff0dfec2
Conu (cpenHue): HOMEHKIIaTypa,
46 CHOCOéBII) nzz)n )GHI/ISI XHMHquKI/Ie bubmorexa HOK
. 7 ’ 28.02.2025  https://m.edsoo.ru/00ad9474
CBOMCTBA
[TpakTrueckas padota Ne 6. Permenue
AKCIEPUMEHTAIBHBIX 33J1a4 110 TEME bu6nuoreka [IOK
47 5.03.2025
«OCHOBHBIE KJIaCChl HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCJTUHEHUI»
['eneTnyeckas cBsI3b MEXKIy Kilaccamu bubnmoreka [JOK
48 . 7.03.2025
HEOPTaHWYECKUX COCAUHEHUN https://m.edsoo.ru/00ad9a50
49 O06001IeHNEe U CUCTEMATH3AIIHS bubmoreka [JOK
3HaHUH 12.03.2025  https://m.edsoo.ru/00ad9cb2
KontponbHas padota Ne3 mo teme
50 "OCHOBHEBIC KJ1aCChl HCOPTaHUYECKUX bubmorexa HOK
on P 14.03.2025  https://m.edsoo.ru/00ad9¢ela
COCMHEHMI
[TepBbIe MOMBITKN KIaCCHUDHUKAIINHI
51 XI/II\I/)[I/I‘IGCKI/IX 3JIEMEHTOB ?}OHHI”L[I/IG 0 bubmorexa HOK
) 19.03.2025  https://m.edsoo.ru/00ad9ffa
TPYIIax CXOTHBIX AJIEMEHTOB
[Tepuoanueckuii 3aKOH 1
52 Ilepuoguueckas cucTeMa XUMHYCCKUX bubmorexa HOK
pHoA 21.03.2025 | https://m.edsoo.ru/00ada52c

anemenToB 1. 1. Menaeneena
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bubmunoreka LIOK

>3 Heprozpt, rpyIs, MOArpYIIE! 02.04.2025  https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COoCTaB aTOMHBIX bu6nuoreka [IOK
sanaep. M3oTonsl 04.04.2025  https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000J109eK
55 aToMOB 3J1eMeHTOB [leprnoanueckoit 9.04.2025 bubmmorexa LOK
https://m.edsoo.ru/00ada6bc
cucteMmsl [. . Menaeneena
XapakTepucTuKa XUMHYECKOTO
56 3JIEMEHTA MO €ro MOJOKEHUIO B bubmuoreka [{OK
[Tepuonuueckoit cucreme /1. U. 11.04.2025 @ https://m.edsoo.ru/00ada824
Menpeneena
3nauenue Ilepnonnueckoro 3akoHa
57 JUISl pa3BUTHS HAYKU U NTPAKTUKU. [[. bubnmoreka [JOK
N. MenaeneeB — y4€HbIi, Me1aror u 16.04.2025 | https://m.edsoo.ru/00ada96e
IrpaKJIaHUH
58 DNEeKTPOOTPULIATETLHOCTH ATOMOB bubmmoreka [JOK
XUMHYECKHUX IJIIEMEHTOB 18.04.2025 | https://m.edsoo.ru/00adaab8
59 HNonnas xumMuueckas CBsi3b bubmorera [IOK
23.04.2025  https://m.edsoo.ru/00adac34
60 KoBasieHTHas monsipHas XMMU4eCKast bubnmoreka [JOK
CBSI3b 25.04.2025 | https://m.edsoo.ru/00adaab8
61 KoBanenrtHas HenosspHas Bu6muotexa [JOK
XHUMHUYECKasl CBS3b 30.04.2025 | https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62 CreneHb OKUCTIECHUS 7.05.2025 hitps-//m.cdsoo.rw/00adac28
63 OKUCIUTENTbHO-BOCCTAHOBUTEIIbHBIC bubnuoreka [JOK
peakuuu 14.05.2025  https://m.edsoo.ru/00adb076
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bubmunoreka LIOK

4 1

6 OKHCIHTEIIH H BOCCTAHOBHTEIIH 16.05.2025 | https://m.edsoo.ru/00adb076
KonrtponsHas pabora Ne4 o reme

65 «Ctpoenue atroMa. XuUMHUYECKas 1 bubmmorexa [OK

p ' 20.05.2025  https://m.edsoo.ru/00adb486

CBSI3b»

66 PeseprubIil ypok. O60061eHIE 1 | bu6nuoreka [IOK
cUCcTeMaTH3aIus 3HaHUH 21.05.2025  https://m.edsoo.ru/00adb33¢c

67 PesepBHblit ypok. O60011eHue u | bubnmoreka [JOK
cucTeMaTH3allis 3HaHUI 22.05.2025  https://m.edsoo.ru/00ad9cb2

68 PezepBHblit ypok. O6o01IeHNE U | bu6nuorexa [IOK
cucTeMaTHu3alus 3HaHui 23.05.2025  https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

68
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9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
ara ungpoBbie
Ne n/m Tema ypoka KonTpoabsubie IIpakTuueckue a p
Bcero U3ydeHmust o0pa3oBaTejibHbIE
padoTsI padoThI
pecypchl

[lepuoauueckuii 3aK0OH. 0 0
IT

| epuoanYecKas cucrema 1 7092024 bu6nuoreka [IOK
XAMHUYECKHX deMeHTOoB /1. 1. https://m.edsoo.ru/00adb59e
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHUH 0 0 Eut6 1OK

noIMoTeKa

2 7 1 4.09.2024
CBOHCTE XI{MquCKHX DJIEMEHTOB https://m.edso0.ru/00adb6b6
MEePBBIX TPEX MEPUOIOB
Knaccudukanus 1 HOMEHKIaTypa 0 0 Bu6muotexa [IOK

3 1 9.09.2024
HEOPTaHWYECKHX BEIECTB https://m.edsoo.ru/00adb7e2

4 Bubl XuMHU4uecKo# CBS3U U TUITBI 1 0 0 bubmuoreka [JOK
KPHUCTAJUIMYECKUX PELIETOK 11.09.2024 | https://m.edsoo.ru/00adbac6
Kontposbnas padota Nel o teme

5 [ToBTOpEHUE OJieHUE 3HAHUI 1 1 0
«IToBTOpenue u yriay0OaeHue 3HaHUI 16.09.2024
OCHOBHBIX pa3zeyioB Kypca 8 kjiacca»

6 Knaccudukanmst xumuaeckux | 0 0 bubmunoreka LIOK
peaKUH MO pa3IMYHbIM TPU3HAKAM 18.09.2024  https://m.edsoo.ru/00adbcb0
IloHsATHE O CKOPOCTH XUMUYECKON 0 0

7 eakuuu. [[oHsITHE O TOMOTEHHBIX U 1 bubmorexa HOK
Pearint. 23.09.2024  https://m.edsoo.ru/00adbe9a
TeTePOTEeHHBIX PEaAKIIHIX
[ToHsiTHE O XUMUYECKOM 0 0

8 aBHOBecHU. DaKTOPHI, BIHUSIIOIINE 1 bubmorexa OK
P ' PEL B 25.09.2024 | https://m.edsoo.ru/00adc28¢c

Ha CKOPOCTb XUMHUYECKOU PEaKLIUU U
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MOJIOKEHUE XUMUYECKOTO
paBHOBecus1000

OKHCIIMTEIFHO-BOCCTAHOBHUTEIIbHEIE

bu6mmoreka [IOK

? peakuuu 30.09.2024  https://m.edsoo.ru/00adcade
Teopust 3IEKTPOTUTUYECKOMN BuG 1OK
noIMoTeKa
10 mucconuanyy. CHIIBHBIE U CIIa0bIe 2.10.2024 hitps://m.cdsoo.ru/00aded68
AJICKTPOJIUTHI
. but6mmoreka [IOK
11 NoHHble ypaBHEHUS peaKkIuid 7.10.2024 hitps://m.cdsoo.ru/00add44s
XUMHUYECKUE CBOMCTBA KUCIOT U
12 OCHOBAaHMH B CBETE pr,I[CTaBJ'IeHI/Iﬁ 9.10.2024 bu6nuoreka [IOK
00 2JIEKTPOIUTUYECKON https://m.edsoo.ru/00add5d8
JIACCOLMAITAN
XUMHUYECKUE CBOMCTBA COJIEH B
13 CBETE MpeACTaBICHUHN 00 bubmorexa [IOK
peat o 14.10.2024  https://m.edsoo.ru/00add8b2
AJIEKTPOJIUTUYECKON JTUCCOIHAITIT
14 ITonsatue o rugponuse conei bubmorexa HOK
P 16.10.2024 | https://m.edsoo.ru/00add9d4
15 O0600mIeHNEe U CHCTEMAaTH3aIIHS bubnuoreka [JOK
3HAHUI 21.10.2024 | https://m.edsoo.ru/00addd12
[TpakTrueckas pabora Ne 1.
16 «Pemenne sKkcrnepuMeHTaTIbHBIX bubmorexa [IOK
P 23.10.2024 | https://m.edsoo.ru/00addbfa
3a/1a9»
KonTtponsHast padora Ne2 o reme
17 «DNEKTPOIUTHYECKAS TUCCOLIAIINS 6.11.2024 bubmorexa [IOK
P g HHATIHA. o https://m.edsoo.ru/00addec0
XUMHYECKUE PEAKIIUUA B PACTBOPAX)
13 OO01mast XxapakTepuCTHKA TaJIOT€HOB. bu6nuoreka [IOK
XHUMHUYECKUE CBOMCTBA HA IIPUMEPE 11.11.2024  https://m.edsoo.ru/00addfe2
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XJiopa

XnopoBogopoa. ComnsiHast KHCIIOTA,

19 XUMHUYECKHE CBOMCTBA, MOJYYEHUE bubmmorexa [IOK
’ v ’ 13.11.2024  https://m.edsoo.ru/00ade104
MIPUMEHEHUE
[TpakTrueckas padota Ne 2 o Teme
20 «ITonydyeHne cOITHON KUCIOTHI bubmorera [IOK
e N . ’ 18.11.2024 | https://m.edsoo.ru/00ade348
U3y4eHue e€ CBOMCTB»
Boruncnenus o ypaBHeHUSIM
21 XUMUYECKUX PEaKLIUH, €CIIU OJIUH U3 bubmmorexa LIOK
P, 8 20.11.2024  https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
2 OO01mas xapakTepuCTHKA dJIEMEHTOB bubnmoreka [JOK
VIA-rpynmnst 25.11.2024  https://m.edsoo.ru/00ade64a
AJioTponHble MO (UKALIMK CEPBI.
3 Haxoxnenue cepbl U €€ cCoOeTMHEHUI bu6nuoreka [IOK
B IIpUpoOJIe. XUMUYECKHUE CBOUCTBA 27.11.2024  https://m.edsoo.ru/00ade64a
cepbl
C
24 €pOBOIOPO, CTPOCHHE, ) 5 12.2004 bu6nuoreka [IOK
dusnyeckue 1 XuMHUYeCcKre CBONCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepsl. CepHast KMCIIOTa,
25 bu3HYecKrue U XUMHUIECKUE 4.12.2024 bubmorexa [IOK
. o https://m.edsoo.ru/00adea28
CBOIICTBa, MPUMEHEHHE
XUMHUYECKUE PEAKLINH, JICKALUE B
OCHOBE IIPOMBIIIICHHOTO CII0c00a
26 MOJTYYCHUST CEPHOU KUCIIOTHI. 9.12.2024 bubnmoreka [JOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY’Karollel cpesibl COeAMHEHUSIMU
cepbl
27 Brrunciienne MaccoBoil 40JIM BBIXOa bubnmoreka [JOK
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MPOAYKTA PEAKLUU 11.12.2024  https://m.edsoo.ru/00adec8a
OO6m1as XxapaKTepUCTHUKA SJIEMEHTOB
73 VA-rpynmsl. A30T, bu6mmoreka [IOK
pacnpocTpaHeHue B PUPOJIE, 16.12.2024  https://m.edsoo.ru/00adeca6d
dbusznyecKrue 1 XUMUYIECKIE CBOMNCTBA
AmMMuak, ero pusnyeckue u
29 XHUMHYECKHE CBOMCTBA, MOIyUYCHUE U buomotera [TOK
’ e 18.12.2024 | https://m.edsoo.ru/00adf004
PUMEHEHUE
[Tpaktrueckas padota Ne 3 o Teme
30 «ITonyyenne aMmmuaka, U3y4eHue ero bubmorexa HOK
N i > 1Y 23.12.2024 | https://m.edso0.ru/00adf180
CBOMCTBY
31 A3oTHas KUCioTa, €€ hu3ndecKue u Bbubmunoreka LIOK
XHUMHYECKHE CBOMCTBA 25.12.2024 | https://m.eds00.ru/00adf306
Hcnonp30BaHne HUTPATOB U COJIEH
AMMOHHS B KQUeCTBE MUHEPATbHBIX
32 00peHuii. XMMHYECKOE bubmorera [IOK
yAO0P ' . 13.01.2025  https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYXKAIOIIEH Cpebl
COCOUHCHUSIMH a30Ta
®ochop. Oxcupa dhochopa (V) u
33 (bocg)o pHa;I ann((i))Ta q)qnl;m(qe)cxne u bubmorexa OK
P . 15.01.2025 | https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBONCTBA, MMOTYICHHE
Hcnons3oBanue pocdaros B
34 KaueCcTBe MHHEPATBHBIX YI00OpEHUH. bu6nuoreka [IOK
3arpsi3HEHUE TPUPOAHON CPEbI 20.01.2025 | https://m.edsoo.ru/00adfc20
docharamu
Yrnepon, paciipocTpaHeHHE B
35 npu 2 g gnaéiec;iellngqucxne bubmorexa OK
PUpOAS, 22.01.2025 | https://m.edsoo.ru/00adfd9c

CBOMCTBA
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Oxcupel yraepoaa, ux Guandeckue u
XUMHYECKHUE CBOVCTBA.

bubmunoreka LIOK

36
DKOJIOTHYECKUE TTPOOIEMBI, 27.01.2025 @ https://m.edsoo.ru/00adfebe
CBsI3aHHBIE ¢ OKcuaoM yrieposa (IV)
37 VYronbHast KUCA0Ta U €€ CoNu bubmorexa [IOK
29.01.2025 | https://m.edsoo.ru/00ae006¢
[IpakTrueckas padota Ne 4 o Teme
"ITosrydyeHune yrieKucioro rasa. bu6nuorexa [IOK
38 3.02.2025
KauectBenHast peaxiiyst Ha KapOOHaT- https://m.edsoo.ru/00ae027¢
noH"
[TepBoHavanbHbIe MOHATHS 00 Eub 1OK
nonnoTeKa
39 OPraHMYEeCKHUX BEIIECTBAX KaK O 5.02.2025 hitps://m.cdsoo.r/00ac054e
COCIMHEHUSIX YIiiepoaa
40 KpemHuii u ero coequHeHus bubmmorexa LIOK
P A 10.02.2025 | https://m.edsoo.ru/00ae080a
[IpakTuueckas padora Ne 5.
A1 Pemenne skciepuMeHTaNbHBIX 331a4 Bubmuotexa [JOK
1o teme «BaxxHeillne HeMeTallIbl U 12.02.2025  https://m.edsoo.ru/00ae0bf2
UX COCMHEHUS»
KonTtponbHas padora Ne3 o treme
42 «BaxHenmme HeMeTaluIbl U UX bubmorexa [IOK
17.02.2025  https://m.edsoo.ru/00ae0e18
COCTMHEHUS»
OO61mas xapakTeprUCTHKa XUMUYECKUX
3JIEMEHTOB — METAJIIOB.
43 Mertannuueckas CBs3b U bubnuoreka [JOK
METAJINYECKask KPUCTAIUTMYECKAS 19.02.2025  https://m.edsoo.ru/00ae103e

pemérka. PU3nYECKUe CBOMCTBA
METaJUIOB
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XUMHYECKHE CBOMCTBA METAJLJIOB.

44 DIEKTPOXUMHUUECKHUH P buGnnorexa LIOK
P o pAx 24.02.2025  https://m.edsoo.ru/00ael 156
HaIpsHKEHUH METaJIOB
O61u1me crnocoObl MoTy4eHust
MeTaiuioB. CIurasel. BerauciieHus mo
45 aBHEHUIM XUMUYCCKUX PEeaKIUi Bubmiorexa OK
P DCAKHHH, 26.02.2025  https://m.edsoo.ru/00ael1156
€CJIM OJTMH U3 PEareHTOB COJCPIKHUT
IpUMeECH
Bbubmunoreka LIOK
46 [ToHsiTHE O KOPPO3UU METAIIIIOB 3.03.2025 hitps://m.cdsoo.ru/00ac] 278
bubmunoreka LIOK
47 [llenounbie MeTaIbI 5.03.2025 hitps://m.cdsoo.ru/00ac] 4b2
43 OKcCHUIbI M TUAPOKCUBI HATPUS U bubmunoreka LIOK
KaJIns 10.03.2025 | https://m.edsoo.ru/00ac14b2
49 [[lenoyHO3eMENBHBIE METAIIITBI — bubmuoteka [JOK
KaJIbIIUA U MarHuit 12.03.2025 @ https://m.edsoo.ru/00ael5e8
50 Baxneimnme coemnHEHNS KaJIbITHS bubmmorexa LOK
s t 17.03.2025 @ https://m.edsoo.ru/00ael 5e8
51 O0001IeHNEe U cCHCTEMATH3AIINS
3HAHUI 19.03.2025
5) JKEcTKoCTh BOJIBI M CLIOCOOBI €€ 2.04.2025 bubmuoteka [JOK
YCTpaHEHHUS https://m.edsoo.ru/00ac1886
[IpakTrueckas padota Ne 6 o Teme BuG 1OK
s . HOIHOTEKA
53 }KGCTKOCTL"BOI[BI U METOJILI €6 7.04.2025 hitps://m.cdsoo.ru/00ac] acg
yCTpaHEHUS
. but6mmoreka [IOK
>4 AJliOMUHHT 9.04.2025 https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIe CBOICTBA OKCHUIA U bubmuoreka [JOK
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THAPOKCHA 14.04.2025 | https://m.edsoo.ru/00aelc64
but6mmoreka [IOK
36 Keseso 16.04.2025  https://m.edsoo.ru/00ac1d86
57 OKcubl, THAPOKCUIBI M COJIU JKeTe3a bubmunoreka LIOK
(IT) m xene3a (III) 21.04.2025  https://m.edsoo.ru/00ae35e6
58 O06o001IeHNe U CHCTeMAaTH3aINS
3HAHUM 23.04.2025
[TpakTruueckas pabora Ne 7.
59 Pemenue skcniepuMeHTaIbHBIX 3a0a4 bu6nuoreka [IOK
1o teme «BaxHeie MeTauibl U UX 28.04.2025 | https://m.edsoo.ru/00ae3de8
COCTUHEHUS
Boruncnenus o ypaBHeHUSIM
XUMHYECKHUX PEaKIIHii, eCIM OJUH U3
60 peareHToB /1aH B U30bITKE UIIH bu6nuorexa [IOK
COAEPKUT IpUMeCH. Beruncnenus 30.04.2025  https://m.edsoo.ru/00ael750
MacCOBOH J0JIM BbIXOJA MPOAYKTa
peaxkuuu
61 O606IEIGHI/I€ A CUCTEMATU3ALMs 5.05.2005
3HAHUHA
Kontposbnas padota Ne4 o reme
62 «BaxkHenmme MeTaJlJTbl U UX 7.05.2025
COETUHEHUS
63 BemectBa u matepuansl B bubmunoreka LIOK
IIOBCEIHEBHOM KU3HU UEIOBEKA 12.05.2025 @ https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHUE bu6nuoreka [IOK
OKPYKaroILEe Cpebl 14.05.2025  https://m.edsoo.ru/00ae4270
65 Ponp xumuu B pemennun bubnmoreka [JOK
9KOJIOTMYECKHX IpobiieM 19.05.2025  https://m.edsoo.ru/00ae4270
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66 PesepBublit ypok. O6001meHue u | Bu6muotexa [JOK
cUCcTeMaTH3alus 3HaHU! 21.05.2025  https://m.edsoo.ru/00ac0d0a
67 PesepBHblit ypok. O6001eHuE 1 | bu6nuorexa [IOK
cHCTeMaTH3alus 3HaHUH 22.05.2025 | https://m.edsoo.ru/00adb33¢c
68 PesepBHelit ypok. O600111eH1E U 1 bubnmoreka [JOK
cUCTeMaTH3aIusg 3HaHui 23.05.2025  https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

* Xumus, 8 kinacc/ Pynsutuc I'.E., ®enpaman @.I°., AkiinonepHoe o0I11eCTBO
«3narensctBO «IIpocBenienue»
» Xumus, 9 knacc/ Pymsutuc I'.E., ®enpaman @.I'. AkninoHepHoe 00111ecTBO

«3narensctBo «lIpocBemienue»

METOANYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

1. Xumus nmoypouHsle miansl 8 - 9 kinacceel o yueouukam Pymsutuca I'.E.,
Ddenapamana O.I°

2. Pym3utuc I'.E., ®enpaman @.I'. Metoauueckoe nocodu i yuuTens. - M.

[Ipocsemenue, 2014.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
MHTEPHET
https://urok.1c.ru/news/

https://m.edsoo.ru/



