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INOACHUTEJIBHASA 3AIIMCKA

[IporpammMa 1O XWMHM Ha YypOBHE OCHOBHOTO 0O0mero oOpa3oBaHUs
COCTaBlieHa Ha OCHOBe TpeOOBaHUII K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
00pa3oBaresibHOM MPOrpaMMbl OCHOBHOT'O O0IIEr0 00pa30BaHMsl, MPEICTABIEHHBIX
B ®I'OC OO0, a Takxke Ha ocHOBe (denepalbHOW pabodeil MmporpaMmbl
BOCITUTAHUS U C Y4ETOM KOHIICTIIIUU MPETOAaBaHUs YICOHOTO TIPeIMeTa « X UMHUSI
B 00pa3oBaTeNbHBIX opranm3anusax Poccuiickoit denepanuu.

[Iporpamma mo xuMum Aa€T TPENCTABICHUE O IIENSIX, OOIIEH CTpaTeruu
oOy4yeHHsi, BOCHUTaHUS W Pa3BUTHS OOYYAIOMIMXCA CPEACTBAMU Y4EOHOIO
npeameTa, yCTaHaBJIMBAET  00s3aTesbHOE peIMETHOE coJiepKaHue,
IpeaycCMaTpuBaeT paclpeleeHue €ro IO KilaccaM M CTPYKTYpUPOBAHHUE IO
paszmenaM W TeMaM MPOrpaMMbl TI0 XHMHUH, ONpPENesieT KOJIMYECTBCHHBIE H
KaueCTBEHHbIE XapaKTEPUCTUKHU coJiepKaHus, PEKOMEHTyEMYIO
MOCJIEIOBATEIbHOCTh ~ M3YYEHUS XUMHUM C YY4ETOM  MEXKIOPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBsI3€i, JIOTUKM y4yeOHOrOo Ipolecca, BO3PACTHBIX
0COOEHHOCTEH  OOyYalomuXxcsi, OMNPEeAeIseT BO3MOXXHOCTH TMpeaMera s
peannzanuu TpeOOBaHUN K pe3ysbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeIbHOMU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs, a TakKe TpeOOBaHUM K
pe3yibTaTam 00y4YeHUs XUMUU Ha YPOBHE LieJiel U3yueHus NpeMeTa U OCHOBHBIX
BUJIOB y4€OHO-TIO3HABATENILHON JAESITENbHOCTH OOYYaloUlerocsi Mo OCBOEHUIO
y4e0HOTO CO/IepKaHUSI.

3HaHWE XWMHUHM CIYXXUT OCHOBOW il (HOPMHUPOBAHMS MHUPOBO33PEHUS
oOyyarouierocs, €ro npejacTaBICHUNA O MaTEPUAIILHOM €IWHCTBE MHPA, BAKHYIO
posib UrparoT (GopMUpyEMble XUMHEH NpPEICTaBICHUs O B3aMMOIPEBPAIICHUSX
DPHEPTrU W 00 HBOJIOIMHU BEIIECTB B MPUPOJE, O IMYTAX PEHICHUS TI00aTbHBIX
mpo0eM yCTOMYMBOTO DPA3BUTHUS YEJIOBEUECTBA — CBHIPHEBOM, DSHEPTETHUECKOM,
MUIIEBOM U 3KOJIOTUYECKOW 0€30MacHOCTH, MPOOJIEM 3/[paBOOXPAHEHUS.

N3yuenue xumuu:

CIOCOOCTBYET  peaju3alldd  BO3MOXHOCTEM  JUii  CaMOpa3BUTUS U
dbopMHpOBaHUS KYJIbTYpPbI IMYHOCTH, €€ 001IeH 1 PyHKITMOHAIILHON TPaMOTHOCTH;

BHOCHUT BKJIJ] B (JOPMUPOBAHUE MBIINUICHUS M TBOPYECKUX CIIOCOOHOCTEH
oOydJaroumxcsi, HaBBIKOB HMX CaMOCTOSATEIbHOM y4yeOHOU  JesTeNbHOCTH,
HKCIIEPUMEHTAJIBHBIX M HCCIIEOBATEIbCKUX YMEHHUM, HEOOXOAMMBIX KakK B
MOBCETHEBHOM JKM3HU, TaK U B TPOPECCUOHATIEHOMN JCITEIBHOCTH;

3HAKOMHUT CO CHENU(GUKON HAYIHOTO MBIIUICHUS, 3aKIaJbIBaeT OCHOBBI
LEJIOCTHOTO B3IJIsa HA €IMHCTBO MPUPOIBI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TaroM B (POPMHUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YYaIOLUXCS;



crocoOCTBYeT (OPMUPOBAHUIO LIEHHOCTHOI'O OTHOLIEHMSI K E€CTECTBEHHO--
HAy4YHBIM 3HAHUSM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOU BKJIAJl B OKOJOTHYECKOE
00pa3oBaHKUe 00YYArOITUXCSI.

JlanHble HampaBieHUs B OOyYE€HUU XUMHUU OOECIEUHBAIOTCS CHEIHPHUKOIMA
colepkaHus  y4eOHOro mpeAMeTa, KOTOpBIM  SIBISETCA  IMEJarormyecku
allaliTUPOBAHHBIM OTpa)KeHHEM 0a30BOM HAYKHM XMMUU Ha ONpPEACIIEHHOM 3Tale eé
pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO 001ero 00pa3oBaHUsI OPUEHTUPOBAH Ha
OCBOEHHE OOYYarOIIMMHUCA CHCTEMbl MEPBOHAYAIBHBIX MOHSITHH XHWMHH, OCHOB
HEOPraHWYEeCKOM XUMHUU U HEKOTOPBIX OTAEJIbHBIX 3HAYMMBIX [OHSATUN
OpraHN4eCKON XUMUH.

CrpykTypa coaepxaHHsl Mporpammbl 10 XUMUU C(HOPMHUPOBAHA HA OCHOBE
CUCTEMHOTO noaxoaa K e€ uzydyeHuro. CoaepikaHue CKIAAbIBAETCS U3 CHCTEMBI
INOHATHN O XUMHYECKOM JIEMEHTE U BEILIECTBE U CUCTEMBI IIOHATUN O XMMUYECKOU
peakuuu. OO0e 53TU  CUCTEMBI CTPYKTYpPHO OpPraHU30BaHbl [0 MPUHLUIY
IIOCJIEIOBATEILHOIO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX IPEICTABICHUN
Pa3HOIO ypOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona /l. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YUYEHHUs O CTPOEHUHU aTOMa U XUMHUYECKOM CBA3U;

— TIPEACTaBICHUN 00 JIEKTPOJIUTUYECKOM JUCCOLMALMM BELIECTB B
pacTBopax.

Teopernyeckue 3HaHUS PACCMATPUBAIOTCS HA OCHOBE SMIIUPUYECKU
MOJTyYE€HHBIX U OCMBICIIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCJIEI0BATEIHLHO OT OJJHOTO
YPOBHS K JAPYroMmy, BBINONHAS (PYHKUMU OOBSICHEHHS W MPOTHO3UPOBAHMS
CBOMCTB, CTPOCHHS U BO3MOYKHOCTEH NPAKTUYECKOTO NMPUMEHEHMS WU IOIYYEHUs
U3y4acMbIX BEILECTB.

OcBoeHue TmporpaMmbl IO XHMHHU  CIIOCOOCTBYET  (POPMHUPOBAHUIO
IIPEACTABICHNS] O XUMHYECKOM COCTABIIIOIIEH HAYyYHOU KapTUHBI MHpPA B JIOTMKE
€€ CHCTEMHOW IpHUPOJbI, LIEHHOCTHOIO OTHOLIEHUS K HAYYHOMY 3HAHUIO M
METOAaM IO3HAaHUs B Hayke. V3ydeHne XMMHMM NIPOUCXOIUT C INPHUBIICYECHUEM
3HAaHUW W3 paHee U3YYEHHBIX YYEOHbIX HpeaMeToB: «OKpyXKarolui MUP»,
«bunonorus. 5—7 knacce» n «Pusuka. 7 Kiace».

[Ipy wu3ydyeHMHM XUMUU MPOUCXOTUT (HOPMUPOBAHME 3HAHUN OCHOB
XMMHMUYECKON HayKd Kak 00JaCTH COBPEMEHHOIO €CTECTBO3HAHUS, NMPAKTUYECKOU
JEATEIbHOCTH 4YEJIOBEKa M KaK OJHOIO0 M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYDBI.
3amaya y4yeOHOTO MpeAMeTa COCTOUT B (POPMHUPOBAHUU CHUCTEMBI XUMHUYECKHX
3HAaHUN — BaXXHEUIIUX (AKTOB, MOHITHI, 3aKOHOB U TEOPETUUECKHUX MOTOKECHHM,
JOCTYMHBIX 0000IIEHUI MHUPOBO33PEHUECKOTO XapakTepa, s3blka HAyKH, B



OpUOOLIEHUM K HAy4YHbIM METOJaM T[O3HaHUs TMpU H3YyYEHUU BEUIECTB U
XUMUYECKUX peakiuil, B GOPMUPOBAHUM U PA3BUTUHU MO3HABATEILHBIX YMEHUN U
UX TPUMEHEHHH B Y4YEOHO-IO3HABATEIIbHOW U Y4€OHO-UCCIIEI0BATENbCKON
NEATETLHOCTH, OCBOCHHMHM TPaBWJI OE30MacHOTO OOpaIieHHs C BEIIeCTBAMHU B
MMOBCEHEBHOM KU3HHU.

[Ipy M3yyeHUn XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsI BaKHOE
3Ha4YE€HHUE MPUOOPEIN TaKUE 1ENH, KaK:

— (dopmupoBaHHe MHTEIUIEKTYaJbHO PAa3BUTON JMYHOCTH, TOTOBOM K
caM00Opa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEILHOMY MPHUHITHIO PEIICHUM,
CIOCOOHOM aIanTUPOBATHCA K OBICTPO MEHSIOIUMCS YCIOBUSIM KU3HU;

— HampaBJEHHOCTh OOY4YEeHUSI HA  CUCTEMATHYECKOE MPUOOIIECHHE
o0ydJaronmxcsi K CaMOCTOATENbHON [O3HABATEIbHON JI€ATEeIbHOCTH, HAyYHbIM
METO/IaM MO3HaHUs, (GOPMHUPYIOUIUM MOTHBALIMIO M Pa3BUTUE CIOCOOHOCTEH K
XUMUU;

— o0ecnedeHue yCaoBU, CIIOCOOCTBYIONIUX MPHUOOPETEHUIO 00yJarOIIUMUCS
OTbITa PA3HOOOPA3HON MESITEIBHOCTH, TO3HAHUS M CAMOIIO3HAHMS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIICTCHIIN), UMEIOMNUX YHUBEPCAIBHOE 3HAYCHHE IS
Pa3IMYHBIX BUJIOB ACSATEIBHOCTH;

— (dopmupoBanne oOmeld (QYHKIIMOHAIBHOW H €CTECTBEHHO-HAYYHOU
TPaMOTHOCTH, B TOM WYHCJIE€ YMEHHH OOBSICHATh U OICHWUBATH SIBIICHUS
OKPY’KaIOIIETO MHPA, MCIOJIb3Ysl 3HAHUS WU OIBIT, MOJYYEHHbIE MPU HU3YUYEHUU
XUMUHM, NPUMEHSITh HMX MPU PpEIIeHUd MpoOJieM B MOBCEIHEBHOW XKU3HU U
TPYAOBOU JIESITEIBHOCTH;

— (¢opmupoBaHue y OOydYalOMIMXCS TyMaHUCTUYECKUX OTHOUICHHH,
NOHUMAHUSI LEHHOCTH XUMUYECKUX 3HAHUM MJis BBIPAOOTKH HSKOJOTHYECKU
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOH MESITEIHHOCTH B IIEJISAX
COXPAaHEHUS CBOETO 3I0POBBS U OKPYKAIOIIEW NPUPOJHOMN CPENBL;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHUIO, CIOCOOHOCTEH K CaMOKOHTPOJIO U
CAaMOBOCIIUTAHUIO HAa OCHOBE YCBOEHHUS OOINEUETIOBEUYECKUX IICHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TPO(HIIS M HANPABICHHOCTH JAIBHEUIIIETO
00yueHus.

OO1iee 4YUCIO YacoB, OTBEACHHBIX I HW3YYEHUS XHUMHUM Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanwsi, coctaBiseT 136 yacoB: B 8 kitacce — 68 yacos (2
yaca B HEJIel0), B 9 kitacce — 68 4yacoB (2 yaca B HEACIIO).



COJEPKXAHUE OBYYEHUA

8 KIIACC

IlepBoHaYa/ibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuu. Ponp X¥MHUM B )KM3HH 4Y€JIOBEKA. XUMHUS B CUCTEME HayK.
Tena wm BemiecTtBa. Du3nMuecKue CBOWCTBA BEWMIECTB. ATrpPEraTHOE COCTOSTHUE
BellecTB. [loHsiTue 0 MeTojax Mo3HaHWS B XUMHH. YUCThIE BellleCTBA U CMECH.
CriocoObI pa3aeieHust CMECEei.

ATOMBI U MOJEKYJIbl. XHUMHUYECKHE 3JIEeMEHThl. CHUMBOJIBI XUMHYECKUX
aneMeHTOB. [IpocThie U COXKHBIE BellecTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckasi ¢opmysna. BajgeHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB.
3akOH TMOCTOSHCTBA cocTaBa BemiecTB. OTHOCHUTENbHAs aTOMHAs Macca.
OTHOcHUTEeNbHAS MOJIEKYJIsIpHas Macca. MaccoBasi 0Jisi XUMUYECKOTO 3JIEMEHTa B
COEMHEHUH.

KonnuectBo Bemiectsa. Mosb. MonsipHas macca. B3aumocBsA3b KOJIMUECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX €IuHUI] BemnlecTBa. Pacu€rsl mo dopmynam
XUMHUYECKUX COCAUHECHUM.

Ou3nyecKue U XUMHUUYECKUE ABJICHUSI. XUMHUYECKasl peakius U €€ MpU3HaAKU.
3aKOH COXpaHEHHWs MacChl BeIleCTB. XUMHUUYecKHe ypaBHeHusa. Knaccuduxanus
XUMHUYECKUX PeaKIil (COeIMHEH NS, PA3I0KEHNUs, 3aMEIlIeHUsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHWYECKOH IMOCYI0H, MpaBujaMu padOTHl B J1a00OpaTopuu 1
npuémMamMu 00paIeHus ¢ JJabopaToOpHBIM 00OPYAOBAaHUEM, N3YUEHUE U ONMCAHUE
dbu3nueckux CBOMCTB 00pa3loB HEOPraHMYECKUX BELIECTB, HAOJIOJECHUE
¢busnueckux (IJIaBJIEHUE BOCKA, TasHUE JbJa, pAacCTUpPaHHE caxapa B CTYIIKE,
KUIIEHUE U KOHJIEHCAlMsI BOJAbI) U XUMHUYECKHX (TOPEHUE CBEUHU, MPOKAIMBAHUE
METHOW MPOBOJIOKU, B3aMMOJICHCTBHE MeJla C KUCIOTON) SIBJICHUM, HAOMIOACHUE U
OMKCaHUE MPHU3HAKOB MPOTEKAHMS XMMHYECKUX peakiuil (pa3ioxeHue caxapa,
B3aUMOJICUCTBUE CEPHON KHUCJIOTHI C XJOPUAOM Oapusi, pa3iioKeHHe TUIAPOKCHIA
menu (I1) mpu HarpeBanuu, B3auMoJIeUCTBUE Kese3a ¢ pacTBopoM coiu meau (1),
U3Y4YCHUE CIOCOOOB PA3JECHHs CMECed: C MOMOIIBbI0 MarHuTa, (GUIbTPOBAHUE,
BBITIAPUBAHUE, JUCTHILISAINS, XpoMaTorpadusi, MpoBeIeHNE OYUCTKH MTOBAPEHHOU
coiid, HaOJIOJEHWEe U  ONHUCAHME  PEe3yJbTAaTOB  MPOBEIAEHUS  OIbITA,
WUTKOCTPUPYIOLIETO0 3aKOH COXPAaHEHUS MAacChl, CO3JaHUE MOJENEH MOJIEKYII
(ILIapOCTEPIKHEBBIX ).

Bakueiue npeacTaBUTE M HEOPraHNYECKHX BELeCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciopoa — 31€MEHT U MPOCTOE
BelecTBo. HaxokneHuwe kuciopoga B MNpUpoae, (PU3MYEcCKHe U XUMHUYECKUE
cBoicTBa (peakiuu ropenusi). Oxcupapl. [lpumenenuwe kucinopoga. CrocoObl



NOJIyYeHHUs] KUclopofa B JabopaTopuu W TPOMbIIUIEHHOCTU. Kpyrosopor
Kuciopoja B mpupoze. O30H — auioTpornHas MoAupUKaIIsa KUCI0poa.

TemnoBodr 3hdexT XUMHUECKOW peaklud, TEPMOXUMUYECKHE YpaBHEHUS,
9K30- M DHAOTEPMHYECKHE peakiuu. TOIUIMBO: yrojib U METaH. 3arps3HEHHE
BO3lyXa, YCWJICHHE MAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonmopon — nsnemeHT M mpocTtoe BemiecTBo. Haxoknenwe Bogopona B
npupoae, (GU3MYECKUe UM XUMUYECKHME CBOICTBA, MPUMEHEHHE, CIOCOObI
noxyuyenus. KucnoTsl u comnu.

Mossipablii 00BEM Ta30B. Pac4E€ThI M0 XUMHUYECKUM YPAaBHECHUSIM.

dusnueckne CBOWCTBA BOAbl. Boma kak pactBopurenb. PacTBOpsIL.
HacelllleHHbIE M HEHACBIMIEHHBIE PACTBOPBI. PacTBOPMMOCTh BEILIECTB B BOJE.
MaccoBast 10Jis1 BEHIECTBA B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJbI. OCHOBaHMS.
Ponb pacTBOpoB B MpuUpoj€ U B KU3HU YesnoBeka. KpyroBopoT BObI B MPUPOJE.
3arps3HeHre NpupoaHbIX Boa. OXpaHa U OYMCTKA MPUPOTHBIX BO/I.

Knaccudukanusa neopranndeckux coenuHenuit. Oxcuawl. Knaccudukarms
OKCHJIOB:  cojieoOpa3yroinue  (OCHOBHBIE, KHCIOTHBIE, aMOTepHbIE) U
HecosieoOpa3zyromue. Homenknarypa oxcugoB. Dusmyeckue U XUMHUYECKUE
CBOMCTBA OKCHJIOB. [lonydueHnue okcuaoB.

OcHoBanusa. Kiaccupukanus ocHOBaHHMI: MIENOYM U HEPACTBOPUMBIE
ocHoBaHusa. Homenknarypa ocHoBaHuil. dusnyeckue M XUMHUYECKHUE CBOMCTBA
ocHOBaHuU. [lonydyeHne OCHOBaHUN.

Kucnotel. Knaccudukarnus kucinor. Homenkmarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWCTBA KHUCIOT. Psanm aktuBHOocTM MetaimioB H. H. bekerosa.
[lonyuyeHne KHACIIOT.

Conu. Homenknatypa coseil. @U3NYECKUe U XMMHUYECKUE CBOMCTBa COJICH.
[Tonyuenue coneu.

['eHeTHUecKkas CBSA3b MEXKY KJIACCAMU HEOPTaHUYECKUX COCIMHEHHUM.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE ONPEACIICHUE COJACPHKAHUA KUCIOPOAa B BO3/IyX€E, IMOJyUYECHHE,
coOupaHue, pacno3HaBaHHE M HU3YYEHUE CBOWCTB KHUCIOpOAa, HaOIo/IeHne
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOAOM M YCIOBHUS BO3HMKHOBEHUS U
IMpEeKpalieHusl TOpeHus (moXapa), O3HAKOMJIEHWE C oOpasllaMh OKCHIIOB U
OTMCaHUE WX CBOKMCTB, TMOJy4YeHHE, COOMpaHWe, pACIO3HABAHWUE W H3yUYCHUE
CBOWCTB BOJIOpoJia (ropeHue), B3auMojeicTBue Bojoposaa ¢ okcupoM meau (1)
(BO3MO>XHO HCITIOJIb30BAHUE BUEOMATEpUaAIOB), HAOMIOAEHUE 00pa3loB BELIECTB
KOJIMYECTBOM | MOJIb, HCCIEOBAHUE OCOOCHHOCTEH pPAaCTBOPEHUS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBICHUE PACTBOPOB C OMNPEACIEHHON
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aUMOJECHCTBUE BOABI C METAJIAMU
(HaTpueM ©  KaibllueM) (BO3MOXKHO HCIMOJIb30BAaHHE BHJIEOMATEPHUAIIOB),



UCCJeIOBaHUE O0pa3l0oB HEOPraHWYECKUX BEIIECTB Pa3JIMYHBIX  KIJIACCOB,
HaOJI0ICHNE U3MEHEHHUSI OKPACKU MHAMKATOPOB B PACTBOPAaX KHUCIOT M IIEJIOYEH,
u3yueHue B3aumonercTBus okcuaa meau (II) ¢ pacTBopoM cepHON KHCIIOTHI,
KUCJIOT C METAJUIaMHU, PEAKUUMHd HEUTpaIu3alrH, IOJYyYEHHE HEPACTBOPUMBIX
OCHOBAaHUM, BBITECHEHHE OJHOTO METAJUIa APYTHM W3 PACTBOPA COJIM, PEUICHUE
DKCHEPUMEHTANIBHBIX 3a/ady MO Teme «BaxHellne Kiaccbl HEOPraHWYECKUX
COEIMHEHUIN).

Iepuoanuyecknnt 3akoH u Ilepuoamyeckass cucreMa XHMHYECKHX
iemMenToB JI. U. MenpgeneeBa. CtpoeHue aroMoB. XHMHYECKasi CBSf3b.
OKHCIUTETIBHO-BOCCTAHOBUTEIbHbIC PeaKIUU

[lepBble TOMBITKM KIACCU(PUKALMKU XUMUYECKHX dJeMeHTOB. [lonsitue o
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M IIEJOYHO3EMENbHbIE METALIbI,
raJIOreHbl, HHEPTHHIE Ta3bl). DJIEMEHTHI, KOTOPhIE 00pa3yroT aM(OTEpHBIE OKCHUIBI
Y TUJIPOKCUIBI.

IIepuonnueckunt 3akoH. Ileproanueckas cucteMa XMUMHYECKUX dJIEMEHTOB /1.
N. MengeneeBa. KopoTkonepuonnas u  JJIMHHOMEpuUoAHass  (OpMbI
[Tepuognueckon cucrembl xumuueckux snemeHToB [l. . MenneneeBa. [lepuobl
u rpynnbl. Ou3nyecKud CMBICH IOPSAAKOBOIO HOMEPA, HOMEpPOB IIepuoAa H
TPYMIIBI AJIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX sifiep. M30Tonbl. DnekTpoHbl. CTpoeHue
ANIEKTPOHHBIX ~ 000JI0YeK AaTOMOB TMepBbiX 20 XUMHUYECKUX  DJIEMEHTOB
[lepnognueckon cucremsl [[. 1. MenneneeBa. XapakTepUCTHKA XUMHYECKOIO
AJIEMEHTA I10 €ro nojoxeHuro B Ilepnoanueckon cucreme 1. . Menneneesa.

3aKOHOMEpPHOCTH M3MEHEHUs paJuyca aTOMOB XHUMHYECKHUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOKCTB MO IPyNIaM U MEPUOIAM.

3nauenue [lepuoanueckoro 3akoHa u [leprnoanyeckoil CUCTEMbI XUMHUYECKUX
QJIEMEHTOB Ul pa3BuTuA Hayku W npaktuku. . M. MenneneeB — yu€Hbli u
rpa)KJaHVH.

Xumuueckasi cBsizb. KoBalleHTHas (ToJjisipHass M HEMOJSIpHas) CBS3b.
DJIEKTPOOTPULIATENIBHOCTh XUMUYECKUX 31EMEHTOB. MIOHHAs CBSI3b.

Crenenp  okuciieHHsi.  OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Tponecchbl OKUCIEHUs U BOCCTaHOBIEHUS. OKUCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpa3lioB BEIECTB METAUIOB U HEMETAJUIOB, B3aUMOJCHCTBUE
rUAPOKCUIA LHMHKA C pACTBOPAMHM KHUCJIOT M UIEJNOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEBHBIX  PEAKIUN
(ropeHue, peakiu pa3aoxKeHus, COSTUHEHHUS ).

Mescnpeomemmnuie ceasu



Peanmu3anus MeXNpeaMETHBIX CBA3EH NPU M3Y4YCHUM XUMUH B 8 Kilacce
OCYIIECTBIISIETCS. 4YE€pe3 HCIIOJIb30BAHWE Kak OOIIMX €CTECTBEHHO-HAYUYHBIX
IOHATUH, TaK U MOHATUH, SABISAIOIIUXCSA CUCTEMHBIMU Ul OTAENBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOI'O ITUKJIA.

OO1ue ecTeCTBEHHO-HAY4YHBbIE TOHATUSA: HAY4YHBIA (akT, TUMOTE3a, TEOPHUS,
3aKOH, aHaJlW3, CHHTE3, KiIacCupuKauus, NEPUOAUYHOCTb, HAOIIOJEHUE,
DKCIIEPUMEHT, MOJICIIMPOBAHNUE, U3MEPEHUE, MOJIEIb, SIBJIICHHE.

@usuka: Marepus, aTroM, O3JIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIHUJ,
W30TOIIbI, PAAUOAKTUBHOCTb, MOJIEKYJA, JJIEKTPUUYECKUN 3apsiji, BELIECTBO, TEIO,
00BEM, arperaTHO€ COCTOSIHUE BEIIECTBA, ra3, (GU3NYECKUE BEIWYUHBI, €TUHUIIBI
U3MEPEHHUsI, KOCMOC, IUTAHETHI, 3BE€37bl, COonHIE.

buonorus: @orocunres, apixanue, ouocdepa.

['eorpagusi: armocdepa, ruapocdepa, MHUHEpaNbl, TOPHbIE MOPOJBI,
IIOJIE3HBIE NCKONAEMBbIE, TOIUIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BeuiecTBo M XUMHYECKasi peaKk s

ITepuonnueckunt 3akoH. Ilepuoanueckas cucteMa XMUMAYECKUX dJIEMEHTOB /1.
N. MenneneeBa. CtpoeHue aTOMOB. 3aKOHOMEPHOCTH B W3MEHEHUHU CBOMCTB
XUMUYECKUX DJIIEMEHTOB IME€PBBIX TPEX MEPUOAOB, Kalusl, KalbLHUs U HX
COCIMHEHMM B COOTBETCTBUM C IIOJIOKEHHEM JJeMEHTOB B Ilepmomnueckon
CUCTEME U CTPOCHUEM HUX aTOMOB.

CrpoeHue BellecTBa: BHUABl XWMHYECKOW CBA3U. THIBI KPUCTAIIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKH U
BHJIa XUMHUYECKOU CBS3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKUX BELIECTB. XUMHUYECKHE
CBOMCTBAa BEUICCTB, OTHOCSIIMXCSA K Pa3Iu4HbIM KjaccaM HEOPraHWYECKHX
COEMHEHNH, TEHETHYECKas CBSA3b HEOPTAaHUYECKUX BELIECTB.

Knaccudpukanus XuMHUeCKUX peakifil Mo pa3InyHbIM MpU3HAKaM (110 YHCITY
U COCTaBy YYacTBYIOIIMX B PEaKUUU BEIIECTB, MO TEIJIOBOMY 3(pQeKTy, Mo
U3MEHEHUIO CTENEHENW OKHMCIIECHUS XUMUYECKHX 3JIEMEHTOB, IO OOpPaTUMOCTH, IO
YUYaCTHUIO KaTajau3aTopa). DK30- U SHAOTEPMHUUYECKUE PEAKIMH, TEPMOXUMHUUECKHE
YpaBHEHUS.

[Tonsitue o ckopoctn Xxumudeckoi peakuuu. [loHsTHE 00 OOpaTUMBIX H
HEOOpAaTUMbIX XMUMHUYECKUX peakuusx. [IoHATHEe O rOMOreHHBIX U IreTepOTreHHBIX
peakumsx. Ilonstue o karamuse. [lonsaTne o xumuyeckoM paBHoBecuu. DakToOpHI,
BIUSIOIINE HAa CKOPOCTh XHMHUYECKOW PEAaKUMH M IO0JOKEHUE XUMHUYECKOTO
PaBHOBECHSL.

OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE  pPEaKLMH,  JAJIEKTPOHHBIA  OajnaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIBHOM ~ PEaKLUu. CocraBneHue  ypaBHEHUH



OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKIUMH C  HCHOJb30BAHHEM  METOJa
AIIEKTPOHHOTO OanaHca.

Teopus PNEKTPONUTUIECKON TUCCOUUALMU. DIEKTPOJIUTHI U HEDJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MexaHu3M AHUCCOLMAIMU BEIIECTB C Pa3IMUYHBIMH BUJAMU
xuMudeckon cBs3u. CteneHs aucconuanuu. CHIbHBIC U CTA0bIE SJIEKTPOJIUTHI.

Peakuuu noHHOro oOMeHa. YcnoBusi NpOTEKaHUs peakluii MOHHOTO OOMEHa,
MOJHBIE M COKpalI€HHbIE HWOHHBIE YpaBHEHUs peakuui. CBOMCTBA KHUCIIOT,
OCHOBaHMW W cCOJed B CBETE TMPEJACTaBICHUNA OO0 AIEKTPOIUTHUECKON
nuccormanuu. KauectseHHble peakunu Ha HOHBL. [[oHSATHE O rUapOIU3€e Conel.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHME C MOZEISIMU KPHUCTAJUIMYECKUX PEMIETOK HEOPTaHWYECKUX
BEILIECTB — METAJIOB W HEMETaIOB (rpadura M anmasa), CIOXKHBIX BEIECTB
(xJmopuaa HaTpusi), UCCIIEIOBAHUE 3aBUCUMOCTU CKOPOCTH XMUMHUYECKOW peakiuu
OT BO3JCUCTBUS PA3NUYHBIX (PAKTOPOB, HCCICAOBAHHUE DJICKTPOMPOBOIHOCTH
pacTBOpOB BEUIECTB, MpolLecca AUCCOUMALNMM KHCIOT, WIEJIOYEed M COJeH
(BO3MOXXHO  HCHOJB30BAaHME BUJEO MaTEpPUaOB), IMPOBEJCHHE  OIbITOB,
WUTIOCTPUPYIOIIMX ~ NPU3HAKK  NPOTEKAHWS  peakluuii HMOHHOro  oOMeHa
(oOpazoBanme oOcajaka, BBIIETICHUE Tas3a, oOOpa30BaHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOUIUX ~ MPUMEPBI  OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakiMu paslIoKeHUs, COCIMHEHHUs), pACO3HABAHUE HEOPTaHWYECKUX
BEIIECTB C IIOMOIIbIO KAYECTBEHHBIX pEAaKUUMd Ha HOHBI, pELICHUE
AKCIEPUMEHTAIBHBIX 3a]1a4.

HeMmeTaunibl 4 MX coeIMHEHUS

OOmast xapaktepuctuka ranoreHoB. (OCOOCHHOCTH CTPOCHHUSI aTOMOB,
XapaKTepHble cTeneHu okucieHus. CTpoeHre W (PU3NYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XMMHMYECKHME CBOWCTBA Ha MNPUMEPE  XJopa
(B3aMMOJAEICTBHE C METallaMH, HEMETajulaMH, WIeJo4yaMu). XJIIOPOBOJOPO/I.
ConsiHasi KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJy4YeHHUE, NpUMeHeHue. [lelicTBue
XJIOpa U XJOPOBOAOPOAA HAa OPraHu3M 4YeJoBeKa. BakHelIme XJIOpUAbl U HX
Hax0JICHUE B IIPUPOJIE.

O6mast xapakrepuctuka 3nemMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHune u (HU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U CepPhbl. AJUIOTPOITHBIE MOIU(DUKAIIUN KUCIOPOIa
U cepbl. XUMHUYecKHe CBOMCTBa cepbl. CepoBOAOPO, CTpoeHHUE, (U3UUYECKUE U
XUMH4Yeckue cBorcTBa. OKCHABI CEpbl KaK NMPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
Cepnass kuciota, (QuU3NUecKne ¢ XUMHUYECKHE CBOWCTBa (00mme Kak
MPEACTaBUTENS Kacca KHUCJIOT U crnernududeckne). XUMHYECKHUE PEaKINH,
JeXalMe B OCHOBE IPOMBIIUIEHHOTO CIOCO0a MOJYyYeHUS! CEPHOW KHCIOTHI.
[Ipumenenue cepHor KUciIoThl. COMM CEpHOM KUCIIOThI, KAUECTBEHHAS pEaKLUs Ha



cynbdar-uoH. HaxoxaeHue cepbl U €€ COCIMHEHUN B Mpupoae. XUMHUYECKOE
3arpsi3HEHUE OKpYKAIoIIeH cpelbl COCAMHEHUSIMU Cepbl (KUCIOTHBIE IOXKIM,
3arpsi3HEHUE BO3AyXa U BOJOEMOB), CLIOCOOBI €ro MPeAOTBPAILECHUS.

OOmiast xapakrepucTuka 371eMeHTOB VA-rpynmnbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIE CTEMEHH OKUCIECHUA. A30T, paclpocTpaHEHHE B MPHUPOIE,
dbusnyeckue u xXumMnueckue cBorcta. KpyroBopor a3ora B npupojie. AMMHAK, €ro
bu3nUecKkue 1 XUMHUYECKHUE CBOMCTBA, MOJydeHue v npuMeHeHue. Conu aMMOHMUS,
X (U3NYECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHNe. KauecTBeHHas peakius Ha
WOHBI aMMOHUS. A30THas KHUCJIOTa, €€ TMOoJiydeHue, (HU3NIECKUe M XUMUYECKUE
CBOHMCTBa (00mME Kak TPEACTABUTENS Kiacca KUCIOT W CHEIU(pUYECKHE).
Hcnonb3oBaHue HUTPATOB M COJIEM aMMOHHUSI B KadyeCcTBE MMHEpAJIbHBIX
yno0peHuil. XuMu4yeckoe 3arps3HeHre OKPY>KaloIlIe cpelibl COeAMHEHUSIMU a30Ta
(KUCTIOTHBIE MOXAW, 3arpsi3HEHHE BO3AyXa, IMOYBBI W BOJoEMOB). Docdop,
annoTpornueie Monupukanuu ¢ocdopa, (uzMUEecKUe U XMMHUYECKHE CBOWCTBA.
Oxcun docdopa (V) u bochopHas kuciaoTa, PU3NIECKUE U XUMUIECKUE CBONCTBA,
nonyuyenue. Mcnonp3oBanue pocaToB B KAUYECTBE MUHEPATBHBIX YI0OPEHUN.

O6mast xapakrepuctuka snemMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB,  XapakTEepHbIE  CTEMEHU  OKUCJICHHUA.  YTJIEepOoH,  aJUIOTPOIHbIE
MoAM(UKAIIMK, PACIPOCTpaHEHUE B TPHUpPOAE, (PU3NYECKHE U XUMUYECKUC
cBoiicTBa. Ancopouusa. Kpyrosopot yriaepoaa B npupone. OKCUIbl yriiepoaa, ux
bu3nueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
MOJIyYCHUE W TPUMEHEHHEe. DKOJOTUYECKHE MPOOJIeMbI, CBSI3aHHBIE C OKCHIIOM
yraepoaa (IV), rumoreza rino0ampbHOrO MOTEIUICHHS KIWMaTa, MapHUKOBBIN
b dexT. YronpHas KucioTa u €€ Coiu, uX (PU3NYECKne U XUMUYECKHUE CBOWCTBA,
noiyyeHue u mnpumeHeHwe. KadecTBeHHass peakuuss Ha KapOOHAT-HOHBI.
Hcnonb3oBaHue kapOOHATOB B OBITY, MEIUILIMHE, TPOMBIIIIEHHOCTH U CEIbCKOM
XO3MCTBE.

[TepBoHa"aIbHBIE TOHATHS 00 OPTaHUYECKHUX BEIIECTBaX KaK O COCIMHECHUSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTHUJICH, 3TaHOJI, INIMIIEPUH, YKCYCHAsl KHCIIOTA).
[IpupoaHble HMCTOYHUKUA YIJIEBOJOPOAOB (Yyrojb, NPHUPOAHBIA ra3, He(Tb),
NPOAYKTHl UX mMepepadoTku (OEH3MH), WX POJb B OBITY W IMPOMBIILICHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKU BaXKHBIX BEIIECTBAX: JKUPaAX, OCJIKaX, YrJIeBOJax — U MX
poii B JKM3HU UEJIOBeKa. MaTepualibHOE €IMHCTBO OPTraHWYECKUX W
HEOPTaHUYECKUX COEJIMHEHUN.

KpeMHuuii, ero ¢usznueckue M XUMHYECKHE CBOMCTBA, IMOJIYYEHUE U
npumeHenune. CoenuHeHus KpemHuss B mpupozae. OOmme mnpenacraBieHus 00
okcune kpemuus (IV) u kpemuueBoil kucnore. CUIMKAThl, UX KCIOJIb30BAaHUE B
ObITYy, B IPOMBINIUICHHOCTH. BakHeWIIe CTpOUTENbHBIE MaTepHalbl: KEPaMHKa,



CTEKJIO, IIEMEHT, 0eToH, *eJe300eToH. [Ipobiembl 6€30MacHOr0 MCIOJIb30BaHUS
CTPOUTENBHBIX MATEPUAIIOB B TOBCEIHEBHOM )KU3HH.

Xumuueckuii IKCnepumenm:

U3y4YeHUE 00pa3I0OB HEOPTAHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHNE KAYECTBEHHBIX PEAKIIMi HA XJIOPHUI-UOHBI U HAOIIOACHUE TIPU3HAKOB
UX TPOTEKAHMs], OIbIThI, OTpaKalollue (PU3NUECKHE M XMMHYECKHE CBOMCTBA
TaJIOTEHOB M WX COEIMHEHUN (BO3MOXKHO HCIIOJNB30BaHUE BHUACOMATEPUATIOB),
O3HAKOMJIEHHE ¢ o0pa3iaMyd XJOpUIOB (TAJOTEHHWIIOB), O3HAKOMJICHHE C
obpasmamu  ceppl W €€ COCNMHCHHSIMH  (BO3MOXXHO  HCIIOJIh30BaHUE
BUJICOMATEPHUAIIOB), HAOIIOACHHE TIpoliecca OOyTIIMBaHUS caxapa Ioj JACHCTBUEM
KOHILICHTPUPOBAHHON  CEPHOM  KHUCIOThl, M3YYEHUE XHMHUYECKHX CBOMCTB
pa30aBlIeHHON CEPHOM KUCIIOTHI, IPOBEICHUE KAUECTBEHHOM peakuu Ha CyibQaT-
WOH W HaOIoJeHre TpHu3HaKa e€ MPOTEKaHWs, O3HAKOMIICHWE C (HM3UYECKUMU
cBoicTBamH a3zota, (ochopa m mx coeguHEHUN (BO3MOKHO HCIIOIH30BAHUE
BUJICOMATEpPHUAIIOB), 00pa3aMu a30THBIX U (OChHOPHBIX yA0OpEHU, MOTyUYeHHE,
coOupaHue, pacrno3HaBaHHWE€ U HW3YYEHUE CBOWCTB aMMHaka, IPOBEICHUE
KaueCTBEHHbIX PEaKUUid HA MOH aMMOHMS U QocdaT-uOH U U3y4YeHHE NPHU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJIEUCTBAE KOHIEHTPUPOBAHHON a30THOU KUCJIOTBI C MEJIBIO
(BO3MOKHO HCIIOJIb30BaHUE BHJICOMATEPUAJIOB), U3YUYCHHE Moeen
KPUCTAJUIMYECKUX PEMIETOK anmasa, rpadura, yiepeHa, O3HAKOMIIEHHE C
IPOLIECCOM  a[COPOIMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOHCTBOM NPOTHBOTa3a, MOJydeHHe, COOMpaHue, paclo3HaBaHUE M M3yUYCHUE
CBOMCTB YTJICKHCIIOTO Ta3a, MPOBEACHUE KAYeCTBEHHBIX PEAKIMi Ha KapOOHAT U
CUJIMKAT-UOHbl U H3yYEHUE TMPU3HAKOB HX TMPOTEKAHUS, O3HAKOMIIEHHUE C
NPOAYKIIMENW CHUJIMKATHOM MPOMBIIIJIEHHOCTH, PEIIEHUE 3KCIEPUMEHTAIbHBIX
3a7a4 1o teMe « BaxkHenire HeMeTaubl U UX COEAUHEHUS.

MeTaJnibl 4 MX COeIMHEHU S

OO0mast xapakTepUCTHKAa XUMUYIECKUX PJIEMEHTOB — METAJUIOB Ha OCHOBAHUH
ux nosiokeHuss B llepuommueckon cucreme xumuuyeckux odiemeHtos [, .
MenneneeBa u ctpoeHusi aToMoB. CTpoeHHE MeETauioB. MeTramndeckasl CBsi3b U
METAJUIMYECKAsT ~ KpPUCTAJUIMYECKass  PEIIETKAa.  DJIEKTPOXUMUYECKUH  psl
HANpsOKEHUN MeTayioB. OU3NYECKUe U XUMUYECKHe CBOMCTBA MeTayioB. O6iiue
CIOCOOBI TMOy4YeHUs: MeTauioB. [loHSATHE O KOppO3WM METaIOB, OCHOBHBIC
CcrocoObl 3aluThl UX OT Koppo3uu. CmnaBbl (CTadb, YyryH, JIOPaJTIOMUHUM,
OpoH3a) ¥ UX MPUMEHEHHE B OBITY M POMBIIIJICHHOCTH.

[Ilenounsie meTamapl: nonoxeHue B llepuoguueckon cucTteMe XMMHUYECKUX
sanemeHToB . 1. MenpaeneeBa, CTpoeHHE MX aTOMOB, HAXOXJICHUE B IPUPOJE.
duznyeckre U XMMUYECKUE CBOWCTBA (Ha mpuMepe HaTpus U Kanus). OKcuabl u



TMAPOKCHIBl HaTpusi M Kamusa. lIpuMeHeHue IIeo4YHbIX METAUIOB M HX
COEJIMHEHUMN.

[Ileno4yHO3EMENBHBIE METAJUIBI  MarHuii M KajbLUU: IIOJOXKEHHE B
[lepnoguueckon cucreme xuMmuueckux sneMeHToB [[. 1. MenneneeBa, crpoeHune
UX aTOMOB, HaXOKJAeHue B npupojae. Pusnueckue 1 XUMUYECKUE CBOMCTBA MarHus
U KanbluMsg. BakHeilmmue coenuHeHUs KanbUMs (OKCUA, THIPOKCHUI, COJIH).
JXécTkocTh BOJBI U CLIOCOOBI €€ YCTPAHEHUS.

AmoMuHMIL: TToNI0KeHue B [lepruoinueckoi cucteMe XMuMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTtpoeHue atoMa, HaxoKIeHUE B Ipupone. Pusnyeckue u
XUMHYECKHE CBOICTBa amoMUHUsA. AMGPOTEpHbIE CBOICTBA OKCHIA U THAPOKCHUIA
QIIFOMUHUS.

Keneso: nonoxxenue B llepuoanyeckoi cucteMe XUMUYECKHUX JIEMEHTOB /.
N. MenneneeBa, CTpOe€HHME aroMa, HaxXOXKIAECHHE B mnpupone. dPusznueckne Hu
XUMHUUYECKUE CBOMCTBA xere3a. OKCUbl, Tuipokcuabl U conu xenesa (I1) u xxenesza
(IIT), nx coctap, CBOIMCTBA U MOJyUYCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C O00pa3laMd METauIOB U CIUIABOB, MX (PU3MUECKUMHU
CBOMCTBaMM, M3Y4YEHHE  PE3yJbTATOB  KOPPO3HMH  METaUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUIEOMATEPHANIOB), OCOOEHHOCTEH B3aMMOJICIHCTBHUS OKCHIA
KaJblUsl M HATpus C BOJOM (BO3MOKHO HCIIOJIb30BAHUE BUIEOMATEPHUAIIOB),
VICCJIEIOBAHUE CBOMCTB XECTKOM BOJBI, MPOLECCAa TOPEHUS JKele3a B KUCIOPOIE
(BO3MOXHO  HCIIOJB30BAHME  BHUACOMATEPUAJIOB), IPU3HAKOB  IMPOTEKAHUS
KAUECTBEHHBIX PEAKIMIl Ha MOHBI: MarHus, KaublUs, AJIFOMUHUS, LIMHKA, JKEJIe3a
(IT) u xeneza (III), menu (I1), HaOIIOAEHUE M OMTMCAHKE TIPOILIECCOB OKPAIIMBAHUS
IUIAMEHH HWOHAMM HATpusl, KajJiud W Kajablusl (BO3MOXKHO HCIIOJIb30BAaHME
BUJICOMATEPHUAIIOB), UCCIIEN0BAaHUE aM(pOTEPHBIX CBOMCTB TMAPOKCUAA ATFOMUHUS
Y TUIPOKCH/IA LIMHKA, PEIIEHNE SKCIEPUMEHTANIBHBIX 3aJa4 o TeMe «Baxueiine
METaJUIbl U KX COETUHEHUS.

XuUMHA 4 OKPYKAKIIas cpeaa

Bemecrtsa m martepuanbl B IIOBCEJHEBHOM JKH3HM YesoBeka. beszomacHoe
UCIIOJIb30BaHUE BEILECTB M XMMHUYECKUX peakuuid B ObiTy. [lepBas momomp npu
XUMHUYECKUX OKOTaX U OTPABIICHUSX.

XHWMHUYECKOE 3arpsA3HEHUE OKpYXKarolehd cpenbl (mpeaenbHas JOIMyCTUMAast
KOHIIeHTpauus Bemects, aanee — [1JIK). Posib xumMun B pelieHun 3KOJOTHYECKUX
npoOJieM.

Xumuueckuii IKCnepumenm:

u3ydeHrne 0o0pasloB MaTepuajoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEpPHBIC
MaTepHuabl).

Mescnpeomemmnbnie ceasu



Peanmu3anus MeXNpeaMETHBIX CBA3EH NPU M3Y4YEHUMM XuUMUU B 9 Kiacce
OCYIIECTBIISIETCS. 4YE€pe3 HCIIOJIb30BAHWE Kak OOIIMX €CTECTBEHHO-HAYUYHBIX
IOHATUH, TaK U MOHATUH, SABISAIOIIUXCSA CUCTEMHBIMU Ul OTAENBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOI'O ITUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIE TMOHATHS: HAYYHBIA (DAKT, TMIIOTE3a, 3aKOH,
TEOpUs, AaHalu3, CHUHTE3, KiIaccu(puKaluusg, NEPUOAUYHOCTb, HAOJIOJEHUE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, H3MEPEHHUE, MOJEIb, SBJICHHUE, ITapHUKOBBIN
3¢ (DEKT, TEXHOIOTHS, MAaTePUATBI.

@dusuka: Marepus, aTroM, O3JIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIHUJ,
W30TOIBI, PAagUOAKTUBHOCTb, MOJIEKYJA, JJICKTPUYECKUM 3apsif, IPOBOAHUKH,
HOJIyIPOBOJIHUKH, JUDJIEKTPUKH, (OTOAIEMEHT, BEIIECTBO, TEJIO, OO0BEM,
arperaTHO€ COCTOSIHUE BEILECTBA, ra3, paCTBOP, PACTBOPUMOCTb, KPUCTAIIINYECKAS
pemérka, CriaBbl, (U3MUYECKHUE BEIMYUHBI, €IWHUIBI U3MEPEHUS, KOCMUYECKOE
IIPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, CONHIIE.

buonorust: ¢ortocunTes, npixanue, Oumocdepa, dKOCUCTEMA, MUHEPAIBHBIE
y10OpEeHUs, MUKPOIJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbIE BEIIECTBA.

I'eorpagusi: armocdepa, ruapocdepa, MHUHEpalbl, TOPHBIE MOPOJBI,
IIOJIE3HBIE NCKONAEMBbIE, TOIUIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHHN HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JINUHOCTHBIE PE3YJIbTATBHI

JIM4HOCTHBIE PEe3yNbTaThl OCBOCHUS MPOrPaMMbl OCHOBHOTI'O OONIEro 00pa3oBaHUs JIOCTUTAIOTCSA B X0/i€ OOydeHHUs
XUMUU B €IUHCTBE Y4Y€OHONW U BOCHUTATENBHOW JEATETLHOCTH B COOTBETCTBUHM C TPATUIMOHHBIMH POCCUHUCKUMHU
COIMOKYJbTYPHBIMA W JYXOBHO-HPAaBCTBCHHBIMU IICHHOCTSMH, NPUHSITHIMA B OOINECTBE TMpPaBWIAMH M HOPMaMH
MOBENICHHUS U CIIOCOOCTBYIOT MPOIECCaM CaMOMO3HAHUS, CAMOPA3BUTHS U COLIMATN3AIUU 00yYaOLTUXCA.

JIM4HOCTHBIE pPE3yNbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOACTBOBATHCS CHUCTEMOW MO3UTHUBHBIX
LEHHOCTHBIX OPUEHTALMI U pacIIUPEHUE ONbITA ACSATEIHLHOCTU HA €€ OCHOBE, B TOM YKCJIE€ B YACTH:

1) mIaTpHOTHYECKOTO BOCTIMTAHMSL:

EHHOCTHOTO OTHOUIEHUSI K OTE€YECTBEHHOMY KYJIbTYpPHOMY, UCTOPUUYECKOMY M HAYYHOMY HACJIEAUI0, MOHUMAaHUS
3HAYCHUS XMMHUYECKOW HAYKW B KU3HHU COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTU BJIANETh JOCTOBEPHOU MHGPOpMAIIHEH O
NEPEOBbIX JOCTHKEHUSX U OTKPBITUSAX MUPOBOM U OTEYECTBEHHON XMMUU, 3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUAX 00
YCTPOMCTBE MHUpa U OOIIECTBA;

2) rpa:kKIaHCKOr0 BOCIIUTAHMS:

MPEACTABICHUS O COI[MANILHBIX HOPMAaX U MPaBWIaX MEXIMYHOCTHBIX OTHOIIEHUN B KOJUIEKTHBE, KOMMYHUKATUBHOM
KOMITETEHTHOCTH B OOIIECTBEHHO IMOJIE3HOM, Y4EOHOMCCIIEOBATEIbCKOM, TBOPUECKOW M APYTHX BHUAAX NEATCIHLHOCTH,
TOTOBHOCTH K pPa3HOOOpa3HOM COBMECTHOHM JESITEebHOCTH TPH BBIMOTHEHUM Y4YeOHBIX, IO3HABAaTEIbHBIX 3ajad,
BBINIOJIHEHUH XHUMHYECKUX OKCIIEPUMEHTOB, CO3IaHUM Y4E€OHBIX IPOEKTOB, CTPEMJIEHHS K B3aUMONOHUMAHHUIO H
B3aMMOTIOMOIIM B TMPOIIECCE ITON Y4eOHOU AESITEIHHOCTH, TOTOBHOCTH OIICHMBATH CBOE MOBEIECHUE M MOCTYIKHA CBOUX
TOBAPUILIEH C MO3UIIMN HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBUI MOCTYNKOB;

3) HEHHOCTH HAYYHOTI'0 MO3HAHUA:

MHUPOBO33PEHUYECKUE MPEJICTABICHUS O BEIIECTBE U XHWMHUYECKOW PEAKIUU, COOTBETCTBYIOIIME COBPEMEHHOMY
YPOBHIO Pa3BUTHSA HAyKU U COCTABJISIONIME OCHOBY ISl IOHUMAHUS CYIIHOCTH HAyYHOW KapTUHBI MUpPa, MPEACTaBICHUS
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPHUPOIBI, B3AUMOCBS3SIX UEIOBEKAa C MPUPOTHOW CpPEoil, O pOJIM XUMHH B
MO3HAHUU ATUX 3aKOHOMEPHOCTEM;



[I03HABATEJIbHbIE MOTHUBBI, HAPABJICHHBIE HA MOJIyY€HUE HOBBIX 3HAHUH MO XUMHUHU, HEOOXOAUMBIE JUIsl OOBSICHEHUS
HAO0JII0JaeMBIX TPOLIECCOB U SIBJICHMM, MO3HABATEIbHOW, MH(MOPMALMOHHOM M YUTATENbCKON KYJIbTYpbl, B TOM 4YHCIIE
HAaBBIKOB CAMOCTOSITEJIbHOW pabOThl ¢ yYEOHBIMU TEKCTaMH, CIIPABOYHOM JUTEPaTypoil, JOCTYHNHBIMH TEXHUYECKHMHU
CpeICcTBaMU MH(POPMAIIMOHHBIX TEXHOJIOTH;

UHTEpEeC K OOY4YEHHIO U TIO3HAHHIO, JIFOOO3HATENBHOCTh, TOTOBHOCTh M CIOCOOHOCTh K CaMOOOpa30OBaHUIO,
IPOEKTHON M MCCIEN0BAaTENbCKON JAEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAaIlpaBICHHOCTH U YPOBHS OOydeHHUs B
JaJIbHEHIIIEM;

4) popMupoBaHHs KYJbTYPHI 310POBbSI:

OCO3HaHUE LIEHHOCTU KW3HH, OTBETCTBEHHOT'O OTHOILEHHS K CBOEMY 3J0POBBIO, YCTAHOBKM Ha 30pPOBBIA 00pa3
KU3HU, OCO3HAHWE MOCIEACTBUI M HENpUSATHUE BPEAHBIX MPUBBIUEK (YHMOTPEOJEHHS aNKOrojisi, HAPKOTHUKOB, KypeHHS),
HEO0XOUMOCTH COOMIOAECHUSI MpaBUi 0€30MIaCHOCTH MIPU OOpaleHUHM ¢ XUMUYECKUMM BEIIECTBAMU B OBITY M pealbHOMN
KU3HY;

S) Tpy10BOr0 BOCIIMTAHMS:

UHTEpEC K MPaKTHUECKOMY H3Y4YeHHIO MpodeccHil U TpyAa pa3iMdHOTO poja, YBaXKEHUE K TPyAYy M pe3ysbTraTaM
TPYAOBOM JEATEIBHOCTH, B TOM YHMCJIE HA OCHOBE INPHUMEHEHUS NPEAMETHBIX 3HAHUM MO XUMHUHM, OCO3HAHHBIM BBIOOP
VH/AMBUIYAJIbHON TPAEKTOPUM IPOAODKEHUS 00pa30BaHUs C YYETOM JMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XHMHUH,
OOLIECTBEHHBIX MHTEPECOB U NMOTPEOHOCTEH, YCNEUIHOW MPO(EeCCHOHAIBHON AESATEIbHOCTH M PA3BUTUS HEOOXOIUMBIX
YMEHH, TOTOBHOCTb aJalTUPOBATHCS B MPO(ECCHOHANBHOM Cpee;

6) 3K0JIOrM4eCKOro BOCIIMTAHMSA

HKOJIOTUYECKU 11€1€CO00pa3HOE OTHOLIEHUE K IPUPOIE KaK HCTOUYHUKY >KM3HHU Ha 3eMJie, OCHOBE €€ CyIeCTBOBaHUS,
NOHMMAaHHE IIEHHOCTH 3/J0pPOBOTO M 0€30MacHOro oOpas3a KU3HU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
$u3nYEeCKOMY U TCHUXHUYECKOMY 3I0pPOBBIO, OCO3HAHHE ILIEHHOCTH COOJIOJEHHUS MpaBuUi O€30MacHOr0 MOBEACHUS MPH
paboTe C BeleCcTBaMH, a TAKXKE B CUTYaIUsIX, YyTPOXKAIOUINX 3I0POBBIO U )KU3HU JIIOJICH;

CHOCOOHOCTH TPUMEHATh 3HAHUA, MOJlydaeMble NPU HU3YYCHUU XUMHH, ISl pElIeHHs] 3a7ad, CBS3aHHBIX C
OKpY)Karolled MPUPOAHOM CpENOW, Ul MOBBIIIEHUS YPOBHS HKOJOTMYECKOM KYJIbTYPhl, OCO3HAHMS IJ100AJIBHOTO
XapakTepa HKOJIOTMYECKUX MPOOJIeM M MyTeH MX PELIEHUs MOCPEICTBOM METOJOB XMMMHU, SKOJOTMYECKOIO MBILIUICHUS,
YMEHHsI pyKOBOJICTBOBATHCSI UM B II03HABATEIBHOW, KOMMYHUKATUBHOW U COLUAJIBHOU IPAKTHUKE.



METAIIPEJMETHBIE PE3YJIBTATHI

B coctaBe meTanpeaMeTHBIX pe3yJabTaTOB BBIJESIOT 3HAUYUMBIE I (DOPMUPOBAHUSI MUPOBO33PEHHS OOIIICHAYYHBIC
MOHATHUS (3aKOH, TEOPHUsI, TPUHITUII, TUTIOTE3a, (aKT, CUCTEMa, MPOLIECC, IKCIIEPUMEHT U JIPYroe. ), KOTOPbIe UCIIOJIb3YIOTCS
B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEAMETaX W IO3BOJAIOT HAa OCHOBE 3HAHUW W3 3TUX MPEAMETOB (POPMUPOBATH
NpEACTaBICHHE O IIEJIOCTHOW HAy4yHOW KapTUHE MHpa, W YHHBEpCaJbHbIe Y4eOHbIE ACHCTBHS (TIO3HABATEIbHBIE,
KOMMYHHUKATHUBHBIE, PETYJSITUBHBIC), KOTOpbIe 0OecrednuBalOT (HOPMUPOBAHHWE TOTOBHOCTH K CaMOCTOSITEILHOMY
TJIAHUPOBAHUIO U OCYIIIECTBICHUIO YU4EOHOH e TeTbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE NeiiCTBUSA

ba3oBble Jiornyeckue aeiicTBUA:

YMEHUSI HUCHOJIb30BaTh MPUEMBI JOTUYECKOTO MBIIUIEHUS MPU OCBOCHUU 3HAHUU: PACKPHIBATH CMBICI XUMHUYECKHX
MOHATUM (BBIACIATh, MX XapaKTEpHbIC MPU3HAKH, YCTAaHABIMBATh B3aUMOCBS3b C JAPYTUMU TOHSTHUSMH), UCIIOIb30BaTh
MOHATUS JJIi OOBSCHEHHUS OTIENbHBIX (PAKTOB W SBJICHUM, BBHIOMPATh OCHOBAHUS M KPUTEPUH I KacCUPpUKAIIUN
XUMUYECKAX BEMIECTB M XUMUYECKHX PEAKIUH, YCTAHABIMBATH MPUUUHHO-CIEJACTBEHHBIE CBSI3M MEXIYy OOBEKTaMHU
U3YUYEHHUS, CTPOUTH JIOTUYECKUE PpACCYXKIEHUS (MHIYKTUBHBIE, JEIyKTHUBHBIE, IO AaHAJIOTHH), AENaTh BBIBOABI U
3aKJIIOYCHUS

yMEHHE NMPUMEHAITh B IIPOIIECCe MO3HAHUS MOHATHS (MPEeIMETHBIE U METaNpeIMETHbIC), CHMBOJNYECKHE (3HAKOBBIC)
MOJIEJIN, UCTOJIb3yeMble B XUMHUH, NMPEOOPa30BBIBATh IIUPOKO MPUMEHSEMbIE B XUMHUM MOJICIbHbIC TPEACTaBICHUS —
XUMUYECKAN 3HAK (CHMBOJI JJIEMEHTa), XUMHU4YecKass (opMmysia ¥ ypaBHEHHE XHMHYECKOW pPEaKIMU — TPHU PEUICHUHU
y4eOHO-TI03HABATENBHBIX 33/1a4, C YYETOM ATUX MOJAEIBHBIX MPE/ICTABICHUN BBISBIISATh U XapaKTepU30BaATh CYIIECTBEHHBIE
MPU3HAKA U3YyYaeMbIX OOBEKTOB — XMMHUYECKHX BEIIECTB U XMMHUYECKUX PEAaKIIMM, BBISBIATH OOIME 3aKOHOMEPHOCTH,
MIPUYUHHO-CJIECTBEHHBIC CBSI3U Y MPOTUBOPEYHS B U3YyUAEMBbIX MPOIIECCAX U SIBIICHUSIX.

ba3oBble nccienoBaTeIbCKHe 1eMCTBUSA:

YMEHHUE UCIOJIb30BaTh MOCTABJICHHBIE BONPOCHI B KAYECTBE NHCTPYMEHTA MTO3HAHUS, 4 TAKKE B KAUECTBE OCHOBBI JIJIS
(dbopMHUpPOBaHUS TUTIOTE3BI 110 MTPOBEPKE MPABUIIBHOCTH BHICKA3bIBAEMBIX CYKICHU;

NpUOOpPETEHUE OINbITa IO IJIAHUPOBAHHIO, OPTaHU3AIMU W TMPOBEACHUIO YUYCHHUYECKHUX SKCIEPUMEHTOB, YMEHHUE
HaOJII0/1aTh 3a XOJI0M IMPOIIecca, CaMOCTOSITEIbHO MPOTHO3UPOBATH €TI0 Pe3yJbTat, (PopMyIupoBaTh 000OIIEHHS U BHIBOIbI
10 pe3ybTaTaM IMPOBEAEHHOTO OMBITA, UCCIICAOBAHMSI, COCTABIISATh OTUET O MPOACIIaHHON padoTe.



Pa6ora ¢ nnpopmaunmeii:

yMEHUE BBIOMPATh, aHATU3UPOBATh U MHTEPIPETUPOBATH UHGOPMAIIMIO PA3IUYHBIX BUAOB U (OPM IMPEACTABICHHUS,
MOJIy4aeMYyl0 W3 pPa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAS JHUTEpaTypa XUMHUYECKOTO COAEp)KaHUs, CIPABOYHBIC
noco6ust, pecypcsl THTepHETa), KpUTHUECKH OLIEHUBATH MPOTHUBOPEUHUBYIO U HEJOCTOBEPHYIO HHPOPMAIIHUIO;

YMEHHE TMPUMEHATh Pa3IWYHbIE METOJbl U 3alpocChl IMPHU MOHCKE M OTOOpe MH(POpPMAIMH M COOTBETCTBYIOIIMX
JAHHBIX, HEOOXOAUMBIX JUIsl BBITIOJHEHUS YYEOHBIX U MMO3HABATENIbHBIX 33]1a4 ONPEAETIEHHOrO THIA, MPUOOPETEHHE OIbITa
B 00JacTH HCIOJb30BaHUA HHGOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHM, OBJAJCHUE KyJIbTYPOH aKTHUBHOTO
UCIIONIb30BAaHUSl PA3IMYHBIX MOWCKOBBIX CHCTEM, CaMOCTOSITENIbHO BbIOMpaTh ONTUMAlbHYIO (QOpMY MpeACcTaBICHUS
uHGOpPMaIlMU U WUTIOCTPUPOBATH PEIIaeMble 3aJ]a4l HECTIOKHBIMHU CXEMaMu, AUarpaMMaMu, IpyrumMu GopMaMu rpa@uxku
1 UX KOMOMHALIUAMU;

yYMEHHUE MCIOJIb30BaTh U aHAIM3UPOBATh B MpoOIlecce YUeOHON M HCCIEN0BATENbCKON NEATeTbHOCTH HH(POPMALIUIO O
BJIUSIHUU MTPOMBIIIIEHHOCTH, CEIbCKOTO X035IMCTBA U TPAHCIIOPTA HA COCTOSTHUE OKPYKAIOLIEH TPUPOIHOM CpeIbl.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJIbHbIE YueOHbIe TelCTBUS:

yMEHHMs 3aJaBaTh BOMPOCHI (B XO/€ uajiora u (WiM) TUCKYCCHH) MO CYIIECTBY 00CYK1aeMoil TeMbl, (OpMYyITUPOBATH
CBOM NIPEIJIOKEHHSI OTHOCUTENBHO BBITIOJIHEHMSI MPE/JIOKEHHOH 3a/1a4H;

YMEHUS MPEACTABIATH MMOTYYEHHBIE PE3yIbTaThl MO3HABATEILHOMN ESITEIbHOCTU B YCTHBIX U MUCbMEHHBIX TEKCTaX;
JienaTh MPE3CHTAIMI0 Pe3yJbTaTOB BBHIMOJHEHUS XUMUYECKOIO HKCIepuMeHTa (J1adopaTopHOro OIbITa, JabopaTOpHOM
paboThI IO UCCIIETOBAHHUIO CBOMCTB BEIIECTB, yUeOHOTO TPOEKTA);

YMEHHsI y4eOHOrO COTPYJHHYECTBA CO CBEPCTHHUKAMU B COBMECTHOM IO3HABATEJIIbHON W HCCIEI0BATENbCKON
NEATEIbHOCTH NPHU PEIICHUM BO3HUKAIOIIMX MPOOJEM Ha OCHOBE Yy4y€Ta OOIIMX MHTEPECOB M COTJIACOBAHUS MO3UIUI
(oOcyxeHrs, 0OMEH MHEHUSMH, «MO3TOBBIE€ IITYPMbI», KOOPAUHAIMS COBMECTHBIX NEUCTBUM, OMpe/ielieHne KpUTEpUEB
0 OIICHKE Ka4eCcTBa BBIIOJHEHHOW paOOThI U IpyTHeE).

PerynsiTuBHbIe YHHBeEpPCAJbHbIE YUeOHbIE TeHCTBUS:

YMEHHE CaMOCTOSTEIBHO OMPENEIATh LETU ACSITENbHOCTH, TUIAHUPOBAaTh, OCYIIECTBISITh, KOHTPOJIUPOBATh U MpHU
HEO0OXOIMMOCTH KOPPEKTUPOBATH CBOIO JIEATEIILHOCTh, BRIOMpaTh Hanbosee 3¢ (HEKTUBHBIE CIIOCOOBI PEIICHUS YIEOHBIX U
MO3HABATENIbHBIX 3a/1a4, CaMOCTOSATEIBLHO COCTAaBISATh WM KOPPEKTUPOBATH MPEJIOKEHHBIM aJIrOpUTM JEHCTBUN TpH
BBIMIOJTHEHUH 33/1aHUH C YYETOM IMOJyY€HUS HOBBIX 3HaHUN 00 M3y4aeMbIX OOBbEKTaX — BEIIECTBAX M PEaKIUAX, OEHUBATh



COOTBETCTBUE IOJIYYEHHOTO pe3yJibTaTa 3asBIICHHOM 1I€NM, yYMEHHWE WCIOJb30BaTh M aHAIU3UPOBATH KOHTEKCTHI,
npeasiaraeMble B YCIOBUU 3aJJaHUH.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pe3yNbTaTOB IO OCBOCHUIO O0S3aTE€IBHOTO COJAEpPKAaHUS, YCTaHOBJICHHOIO TaHHOU
dbenepanbHON paboyeil mPOrpaMMOi, BBIJEISIOT: OCBOSHHBIE OOYYAIONIMMUCS HAy4YHbIE 3HAHWS, YMEHHS M CIOCOOBI
JNENUCTBUM, crieliupuUecKue sl MpeaMETHON 00JacT « XUMHUS», BUJIBI JEATEIbHOCTH MO TOJYYEHUIO HOBOT'O 3HAHUS, €T0
MHTEpHIpEeTalnn, TPeoOpPa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYaIUsX.

K koHIly 00yuyeHus B 8 kiacce rnpeMeTHbIE pe3ysIbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPaXaTh c(hOPMHUPOBAHHOCTH
y 00y4arImuxcs yMEHUM:

pPacKphIBaTh CMBICII OCHOBHBIX XMMHUYECKUX MOHATHIA: aTOM, MOJIEKYJIa, XUMHUYECKHUI 3JIEMEHT, TPOCTOE BELIECTBO,
CIIOKHOE€ BEIIECTBO, CMeCh (OAHOPOJHAsT W HEOJHOPOJHAs), BAJEHTHOCTb, OTHOCHUTEJIbHAsI AaTOMHAas U
MOJIEKYJISIpHAsi Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJIIpPHAsl Macca, MaccoBasl J10JI1 XMMHUYECKOIO AJIEMEHTA B
COCTMHEHUH, MOJISIPHBI 00BEM, OKCHUJ, KHUCJIOTa, OCHOBAaHHUE, COJb, 3JIEKTPOOTPUIATENIBHOCTb, CTEMEHb
OKHCJICHHUS, XMUMHUYECKasl peaklus, Kiaccu(uKalMs peakluid: peaklud COCAWHEHUS, PEaKIUH Pa3JIoKEeHUs,
peakuuy 3aMEIlIeHus, peakuuu OOMEHa, 3K30- U SHIOTEPMHUUYECKHE PEAKIUH, TEIIOBOU APPEKT peakuuu, siapo
aToMa, 3JIEKTPOHHBIH CJI0M aTomMa, aTOMHasi OpOUTalb, palyCc aToMa, XUMUYECKas CBSI3b, OJIIPHAs U HETIOJIIpHAs
KOBaJIECHTHasl CBfA3b, MOHHAs CBSA3b, MOH, KAaTUOH, aHWOH, PacTBOpP, MaccoBas J0Js BelecTBa (IIPOLIEHTHAs
KOHLIEHTpauusi) B pacTBOPE;

WUIFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKHX IOHATUNA M NPHUMEHSATh 3TU IMOHATUS NPU ONUCAHUU
BELIECTB U UX MPEBpaILCHUH;

UCIIOJIb30BaTh XUMHUUYECKYI0 CUMBOJIMKY JIJIsl COCTABJIEHUS (JOPMYJI BEIIECTB U YPABHEHUN XUMHUYECKUX PEaKLIUK;
OTpEACNATh BAJIEHTHOCTH ATOMOB 3JIEMEHTOB B OHMHAPHBIX COEAMHEHUSX, CTENCHb OKHUCIICHUS 3JIEMEHTOB B
OMHApHBIX COCTUHEHMSIX, TPUHAJICKHOCTh BEIIECTB K OMPENEIEHHOMY KJIaCCy COSIUHEHMH 1Mo (opMyliaM, BUT
XUMHUYECKOH CBSA3M (KOBAJICHTHAS U HOHHAs) B HEOPTaHUYECKUX COECIMHEHHUSIX;

packpbiBaTh cMmblca [lepuonuueckoro 3akona J[. V1. MenaeneeBa: 1eMOHCTpUPOBATh IOHUMAHUE MEPUOINYECKOM
3aBUCHUMOCTH CBOMCTB XUMHUYECKMX DJJIEMEHTOB OT WX IHojokeHuss B Ilepuoamueckoil cucteme, 3aKOHOB
COXpaHEHUsI MacChl BEUIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YUEHUs, 3aKOHa ABOrapo;



e ONUCHIBAThH U XapaKTepu3oBaTh TabMMuHyo ¢popmy [leprnonnueckoi CUCTEMbl XMMHUUECKUX 3JIEMEHTOB: pa3indarh
MOHATUSI «rJ1aBHas noarpynna (A-rpynmna)» u «mnobounas noarpynna (b-rpymma)y, Manabsie U O0JbIITHE IEPUOIBI,
COOTHOCUTH 0003HAaUEHHUs, KOTOpbIe UMetoTcs B Tabnuie «llepuoanueckas cucreMa XuMuieckux 3neMentoB . 1.
MeHneneeBa» ¢ YUCIOBEIMU XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB XUMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsf A/pa,
00111ee YKCII0 JIEKTPOHOB M PACTIPECIICHUE UX TI0 SJICKTPOHHBIM CJIOSIM);

e KJIACCU(PUIUPOBATH XMUMHUYECKUE 3JIEMEHTHI, HEOPTAaHUYECKHE BEILIECTBA, XUMUYECKHUE peakiuu (M0 4YucCiIy |
COCTaBy YYacTBYIOIIMX B PEAKIIMH BEIIECTB, 110 TEIJIOBOMY 3P (DEKTY);

e XapaKTEepH30BaTh (OMUCHIBATH) OOIIME XWMHUYECKHE CBOMCTBA BEIMIECTB PA3JIMYHBIX KIIACCOB, ITOIATBEPIKIAs
OTHCaHUe MPUMEPAMU MOJICKYJIIPHBIX YPABHEHUH COOTBETCTBYIOIMINX XUMUYECKUX PEAKIIHI;

e TPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX KAa4ECTBEHHOTO COCTaBa, BO3MOXKHOCTH MPOTEKAHUS
XUMHUYECKUX MPEBPALEHUN B PA3TUUYHBIX YCIOBUSX;

e BBIYUCIATH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MAaCCOBYIO JIOJIIO XHMHYECKOTO
3JIEMEHTA 10 (OopMyJie COSAMHEHHUs, MACCOBYIO JIOJIIO BELIECTBA B PACTBOPE, MPOBOAUTH PACUETHI M0 YPaBHEHUIO
XMMHUYECKON PEAKINU;

e TMPUMEHATh OCHOBHBIE ONEPALMH MBICIUTEILHON AESITENIbHOCTH — aHajIU3 U CHHTE3, CpaBHEHHE, 0000IIeHHUeE,
CHUCTEMAaTHU3AINI0, KIACCU(UKAIUIO, BBISABICHUE NPUYMHHO-CIECACTBEHHBIX CBSI3€d — NJisi M3Y4YEHUSI CBOMWCTB
BEILIECTB W XUMUYECKUX PEAKIUH, €CTECTBEHHO-HAy4YHbIE METOJbl MO3HaHUS — HaOJI0JIeHne, U3MEpPEHHUE,
MOJIEIUPOBAHUE, IKCIEPUMEHT (peanbHbII U MBICIICHHBIN);

e CIEIOBaTh MPABHUJIAM IOJIH30BAHUS XUMUYECKON MOCYA0N 1 J1abOpaTOpHBIM 00OPYIOBAHUEM, & TAKXKE TIPaBUIaM
oOpalieHusi ¢ BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIMSMHU IO BBIIIOJHEHHUIO Ja0OPATOPHBIX XMMHYECKHX
OMBITOB IO TIOJYYEHHIO M COOMpaHUIO Tra3000pa3HbIX BEUIECTB (BOAOPOJAa M KHUCIOPOJA), MPUTOTOBICHUIO
PacTBOPOB C ONPEACIEHHON MACCOBOM JOJIEM PACTBOPEHHOTO BEIIECTBA, INIAHUPOBATH U MPOBOJAUTH XUMHYECKUE
OKCIIEPUMEHTHI TI0 PACMO3HABAHWIO PACTBOPOB IIEJIOYEH W KHCJIOT C TIOMOIIBI0 HWHAUKATOPOB (JIAKMYC,
denondranenn, METUIOPAHK U IPYTHE).

K konity 00yueHus B 9 kiacce npeIMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE JOJKHBI OTPAKaTh CPOPMUPOBAHHOCTD

y 00y4arImmuxcs yMEHUM:



PACKpbIBaTh CMBICII OCHOBHBIX XMMHWYECKUX IOHATHNA: XUMHUYECKHH JJIEMEHT, aTOM, MOJIEKYJa, WOH, KAaTHOH,
aHUOH, MPOCTOE BEUIECTBO, CJIOKHOE BEIECTBO, BAJIEHTHOCTH, JIEKTPOOTPULIATEILHOCTD, CTENEHb OKHMCIICHUS,
XMMHMYECKasl peaklusi, XUMUYECKasi CBsA3b, TEIUIOBOM 3(PQEKT peaxiuu, MOJib, MOJSPHBIA O0BEM, pacTBOp,
AIIEKTPOJIUTHL, HE3IEKTPOJUTHI, 3IEKTPOJUTHYECKAs AUCCOLMALMSA, PEAKIMHM HOHHOrO OOMEHa, KaTaau3artop,
XMMHYECKOE paBHOBECHE, 0OpaTUMble U HEOOpaTHUMbIE PEaKIUU, OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIIUH,
OKHUCJIUTEb, BOCCTAHOBUTEIb, OKHCIEHUE UM BOCCTAHOBJIIECHHE, AJUIOTPONMs, aM(POTEPHOCTh, XUMUYECKAsl CBSI3b
(KOBaJICHTHAsi, HOHHAs, METa/NIM4yecKas), KpUCTAIUIMUECKasl PelIETKa, KOPPO3Usl METAUIOB, CIUIABbl, CKOPOCTh
XUMHUYECKOMN peaklvy, penenasbHo qonycrumas konnentpauus [1JIK Bemecrtsa;

WUTFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKHX IOHATUNA M NPHUMEHSTh 3TH IMOHATUS NPU ONUCAHUU
BEILIECTB U UX NPEBPALICHUN;

UCIIOJIb30BaTh XUMUUYECKYIO0 CUMBOJIMKY JIJIsl COCTABJIEHUS (JOPMYJI BEIIECTB U YPAaBHEHUN XUMUUYECKUX PEaKLIUK;
ONPENENATh BAJICHTHOCTh U CTENEHb OKUCIICHUS XMMHUYECKHMX JJIEMEHTOB B COCIUHEHUSX Pa3IMYHOIO COCTaBa,
NPUHAJJIKHOCTh BELIECTB K OMNPEACNEHHOMY KJacCy COEAMHEHMH Mo (opmyrnaMm, BHUJ XUMHUYECKOW CBSI3U
(KoBaJIeHTHAs, MOHHAsA, METAJUINYECKasl) B HEOPTAaHUUECKUX COCTUHEHMSIX, 3aps] HOHA TI0 XUMUYECKOU dopMmyIe,
XapakTep Ccpeapl B BOJHBIX pacTBOpax HEOPraHWYECKUX COCIAMHEHMM, TUN KPUCTAJUIMYECKONW pEelETKU
KOHKPETHOT'O BEIIECTBA;

packpeiBath cMbIcha Ileproaudeckoro 3axona Jl. 1. Menneneesa u 1eMOHCTPUPOBATH €0 IOHUMAaHKE: ONMCHIBATH
U XapakTepu3oBaTh Tabauunyto hopmy [lepuoauueckoid cucTeMbl XUMUYECKUX JIEMEHTOB: pa3inyarh MOHATHUS
«rnmaBHast moArpymmna (A-rpynma)» u «mobouynas mnoarpymma (b-rpymnma)», Mansie W O0JbIIME TEPHOADI,
COOTHOCHUTb O0O3HAYEHMsI, KOTOPbIE MMEIOTCS B MEPUOAMUYECKOM Taliulle, ¢ YUCIOBBIMU XapaKTEPUCTHUKAMHU
CTPOEHMS] aTOMOB XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3aps] sipa, 00IIee YNUCIIO 3JIEKTPOHOB U PaCHpPEesICHUE UX
MO DBJEKTPOHHBIM CIIOSIM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B HM3MEHEHUH CBOWMCTB 3JEMEHTOB U UX
COEIMHEHMI B MpeJienax MajblX NEPUOJOB U IJIaBHBIX MOATPYNI C YYETOM CTPOECHHS UX aTOMOB;
KJIACCU(PUIIMPOBATh XMUMHUYECKUE SJIEMEHThI, HEOPraHMYECKHE BEIIECTBA, XMMHUYECKHE peakuuu (10 YUCIy U
COCTaBY YYacTBYIOIHMX B PEAKIMM BEILECTB, MO TEIUIOBOMY 3((}EKTy, MO HM3MEHEHUIO CTENEHEH OKHUCICHUS
XMUMHYECKUX JIEMEHTOB);



XapaKTepU30BaTh (OMUCHIBATH) OOLIME U CHELU(PUUECKHE XUMUYECKHE CBOMCTBA MPOCTHIX U CIOXKHBIX BEIIECTB,
HNOJATBEPXKJasi ONUCAHME NPUMEpPaMH MOJIEKYJSIPHBIX M HOHHBIX YPaBHEHHM COOTBETCTBYIOIIMX XHMHUYECKHX
peakuuii;

COCTaBIISITh YPAaBHEHHUS 3JEKTPOJIUTHUECKON AUCCOLUAIIMHN KUCIOT, IIeI0OUei U COJIeH, MOJIHbIE U COKpalIEHHbIE
ypaBHEHHUS peakiil HOHHOTO OOMEHa, ypaBHEHHUs PEaKIMil, MOATBEPKAAIOIINX CYIIECTBOBAHNE T€HETUUYECKON
CBSI3M MEX/y BELIECTBAMH Pa3JIUYHbIX KJIACCOB;

PacKpbIBaTh CYIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX pPEaKLUUN MOCPEACTBOM COCTABJIEHUS 3JIEKTPOHHOTO
OanaHca 3TUX PeaAKIUid;

IPOrHO3UPOBATh CBOWMCTBA BEIECTB B 3aBUCHMOCTH OT UX CTPOCHHUS, BOZMOXXHOCTH MPOTEKAHUS XUMHUYECKHX
NpEeBpALICHUI B Pa3JIMYHbIX YCIOBUSIX;

BBIUUCIISTh OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO U MOJIIPHYIO MAacChl BEIIECTB, MAacCOBYIO JOJII0 XUMHYECKOIO
3JIEMEHTA 10 (OpMyJIE€ COEAUHEHNUS, MACCOBYIO JIOJII0 BELIECTBA B PACTBOPE, IPOBOANUTH PACUETHI 10 YPAaBHEHUIO
XMMHUYECKON PEaKIU;

coOiroAaTh MpaBWiia MOJB30BAHUS XMMHUYECKON MOCYN0M U 1a00paTOpHBIM 00OPYJOBaHHEM, a TAaKXKe IMpaBHIa
oOpallleHus1 ¢ BELIECTBAMU B COOTBETCTBUM C HHCTPYKLHSMH I10 BBINOJHEHHIO J1A0OPATOPHBIX XUMHUYECKHX
OIBITOB I10 MOJYYEHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (AMMHMAKa U YTIIEKUCIIOrO ras3a);

IPOBOANUTH PEAKLIMHU, MOATBEPIKIAIOIINE KAUYECTBEHHBIH COCTaB Pa3jMYHBIX BELIECTB: PACIO3HABATh OIBITHBIM
nyTéM XJOpUA-, OpOMHUI-, HOAUA-, KapOoHat-, ¢ocdaT-, cCUIUKar-, CyiabpaT-, THUIPOKCUI-MOHBI, KaTHOHBI
AMMOHUS ¥ MOHBI U3yYEHHBIX METAJUIOB, IPUCYTCTBYIOLINE B BOJHBIX PACTBOPAX HEOPTAHUYECKUX BEILECTB;
IPUMEHATh OCHOBHBIE ONEpALMM MBICIUTENBHON NEATEIbHOCTH — aHAIU3 M CHUHTE3, CpaBHEHHUE, 0000IleHue,
CUCTEMATU3ALIMIO, BBISIBICHUE TPUUNHHO-CIEICTBEHHBIX CBSI3€H — JIJIs1 U3yYEHHUsl CBOMCTB BEILIECTB U XMMHUECKUX
peaxiuii, eCTeCTBEHHO-HAyYHbI€ METO/bl MO3HAHUS — HAOJIOJIEHUE, U3MEPEHUE, MOJIECTUPOBAHUE, IKCIIEPUMEHT
(peasibHBI U MBICIICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KUIACC
KoiunuecrBo yacos
Ne HaumeHoBaHue pa3iesioB u JyeKTpOoHHBbIE (LM poBbIE)
KontpoabHbie IpakTHyeckne
n/n TeM NMPOrpaMMblI Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThbI padoThI

Pa3nea 1. [leppoHavyanbHble XUMHUYECKHE NIOHATHS




XumMusa — BaxkHas 00J1acTh

L1 €CTECTBO3HAHUS U 5 Bbu6nuoreka [IOK
MPAKTUYECKOU eI TETbHOCTH https://m.edsoo.ru/7f41837¢
JenoBeKa
12 BeitiecTBa 1 XUMHU4ECKHE 15 Bbu6nuoreka [IOK
peakuu https://m.edsoo.ru/7f41837¢c
Wroro no paspeny 20

Pa3znen 2. BaxxHeiilue npeacTaBuTeIu

HEOPraHnvIeCKUX BEIIECTB

)1 Boznyx. Kucnopoa. Ilonstue 6 bubnuoreka [JOK
00 okcHIax https://m.edsoo.ru/7f41837¢
)9 Bonopoa.Ilonstue o kuciorax 2 bu6mmoreka [IOK
U COJIAX https://m.edsoo.ru/7f41837¢c
)3 Bona. PactBopsl. [Torstue 06 5 Bbu6nmuoreka [IOK
OCHOBAHHUSIX https://m.edsoo.ru/7f41837¢c
54 OCHOBHBIE KJ1acChl 1 bubmuotexa [JOK
HEOPraHUYECKUX COEIUHEHUN https://m.edsoo.ru/7f41837c
Uroro no pazgeny 30

Pa3nen 3. [lepnoanueckuii 3axkon n llepuoguveckas cucrema xumudeckux 3jaeMeHToB /. . MengeneeBa. CTpoeHne aTOMOB.

Xumuueckasi cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aKIuU

[lepuoanueckuii 3aKOH U

31 IIepuoanueckas cucrema 7 bubnuoreka [JOK
XUMUYECKUX 35ieMeHTOB J[. 1. https://m.edsoo.ru/7f41837¢c
MenneneeBa. CtpoeHue atroma
XuMudeckas CBA3b.

3.2 OKuCIUTENbHO- 8 bubmmorexa LOK

BOCCTAHOBUTCIIbHBIC PCAKITUN

https://m.edsoo.ru/7f41837¢




Bbu6nuoreka [IOK

Hroro o pasxexy 15 https://m.edsoo.ru/7f41837¢
PesepBHOE BpeMms 3 bubmorexa HOK

https://m.edsoo.ru/7f41837¢
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME




9 KJIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM uu¢poBbIe
Ne n/m P Konrpoabubie | IpakTuueckue (mucpp )
NPOrpaMMmbl Bcero o0pa3oBaTejbHbIE
padoThbI padoThI
pecypchbl
Pa3zgea 1. BemecTBo U XUMH4YeCcKHe peakmuu
L1 [ToBTOpenue u yriyOiaeHue 3HaHUHA 5 1 bubmmoreka [IOK
) OCHOBHBIX Pa3JiesioB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnnorexka HOK
' peaxkuuit https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIMTHYECKAS JUCCOIUALIMS. 2 1 1 bubnnorexka HOK
) XUMHUYECKUE PEAKIIMU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pasneny 17
Pa3nen 2. HemeTa/uibl M UX cOeIMHEHUSI
)1 OO61mas xapakTepuCcTHKa XUMUYECKIX 4 1 bubnmoreka [JOK
) sneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas XxapakTepruCcTHKa XUMUIECKIX
2.2 anemeHTOB VIA-rpymnmsl. Cepa u eé€ 6 bubmorexa [IOK
' PyTHEL. L-ep https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepruCcTHKa XUMUIECKIX
23 aneMeHTOB VA-rpymmsl. A30T, pochop 1 ux 7 1 bubmmorexa LOK
' PYTHEL ’ P https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO61mas xapakTepuCcTHKa XUMUYECKIX
2.4 anemeHTOB [VA TIbL. YTJIEPO U 8 1 2 bubmmorexa [TOK
' . Py ' poa https://m.edsoo.ru/7f41a636
KPEMHUI 1 UX COSAMHCHUS




Hroro no pazneny

25

Pa3zgen 3. MeTaJJIbI M BX CO€TUHEHUS

. bu6mmoreka [IOK
3.1 Obmpme cBoiicTa MeTANIOB 4 https:/m.edsoo.ru/7f41a636
. bu6mmoreka [IOK
3.2 Bakueiiume MeTaiuibl U X COEIUHEHUS 16 hitps://m.cdsoo.rw/ 7412636
Uroro no pazgeny 20
Pa3nen 4. Xumus n okpy:kapmasi cpeaa
4.1 BemecTBa 1 MaTepuansl B >KU3HHU YEJIOBEKA 3 bubmorexa IOK
) t p https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
Pe3epBHOE Bpems 3 bubmmorexa [IOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 8 knacc/ 'abpuensia O.C., OctpoymoB WN.I'., Cnagkos C.A.,
AxrmmonepHoe o6mectBo «M3aatenbetBo «lIpocBemenue»
» Xumusi, 9 kimace/ I'abpuensa O.C., Octpoymos WN.I'., Cnagkos C.A.,

Axumonepnoe o6mectso «M3narensctBo «IIpocsemenne

METOANYECKHUE MATEPHUAJIBI 1JISA YUUTEJIA
Xumus 8-9 knaccel. Tematuueckue ypoku. @I'OC. Jlenucoa O.U. Yuurens,

2022

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPChBI CETH
HUHTEPHET

bubnmoreka I{OK
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