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INOACHUTEJIbBHASA 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOTIO OOIIEro 0Opa3oBaHMs
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJabTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Takke Ha OCHOBE (eAepanbHOl pabouei MporpaMMbl BOCITUTaAHUS
U ¢ y4€TOM KOHIICTIIMHM TIPEToJaBaHusl yd4eOHOro TmpeaMera «XUMHS» B
oOpa3oBarenbHBIX opranu3anusix Poccutickoit denepamnmm.

[Iporpamma 1mo XuMuM [Oa€T NPEACTABICHUE O LENAX, OOLIEH CTpaTeruu
OoOy4eHMs, BOCHHTAHUS M Pa3BUTUA OOYYAIOIIMXCS CPEICTBAMHU Yy4eOHOTrO
npeamerTa, yCTaHaBJIMBAET 00s13aTEIbHOE MPEeIMETHOE coJiepKaHue,
IpEeLyCMaTpUBAET pACIpEAeICHHEe €ro IO KiIaccaM U CTPYKTYPUPOBAHHE IIO
pazienaM M TeMaM MpPOrpaMMbl IO XHWMHUH, OINpPEIETseT KOJUYECTBEHHBbIC U
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEIbHOCTh M3YYEHHS] XHUMHUU C YYE€TOM  MEKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBsI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYaroUuMXxcs, OMNpPEAeNSeT BO3MOXKHOCTH TMpeaMera s
peanu3aiuu TpeOOBaHMM K pe3yJbTaTaM OCBOCHMS OCHOBHOM 00pa3oBaTelbHOMU
porpamMMbl Ha YPOBHE OCHOBHOTO O0IIero oOpa3oBaHMs, a Takxke TpeOOBaHUM K
pe3ynbTaTamM 00y4YeHUsI XUMUU Ha YPOBHE 1IeJIeH M3YUYeHUs MPEeMEeTa U OCHOBHBIX
BUJIOB Y4YEOHO-ITO3HABATEIbHON JEATEIbHOCTH OOYyYaromerocs IO OCBOCHHIO
y4e0HOTO Co/IepKaHUs.

3HaHWE XUMHUHU CJIY>KUT OCHOBOM it (OPMUPOBAHMS MUPOBO33PEHUS
oOy4Yaromierocsi, €ro MpeACTaBICHU O MaTepUaIbHOM E€AMHCTBE MHUpPA, BAXKHYIO
poJib UrparoT (QopMUpyEeMble XMMHUEHW MPEICTaBICHUS O B3aWMOIPEBPAIICHUIIX
SHEPrUu U 00 DBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, SHEPreTUUYECKOM,
MUIIEBOM M 9KOJIOTUYECKOU 0€30MacHOCTH, MPOOIIEM 3[paBOOXPaHEHUSI.

N3ydyeHnne xumuu:

CIIOCOOCTBYET  pealM3alldd  BO3MOXXHOCTEH  JUII  CaMOpa3BUTUS |
dbopmMupoBaHUsI KYJIbTYPhI JIUMYHOCTH, €€ 0011el U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ, B ()OPMUPOBAHUE MBIIUICHUS U TBOPYECKUX CIOCOOHOCTEM
OOy4JaronmMxcsi, HABBIKOB HX CAMOCTOSITEIHHOW  Y4EOHOM  JIESITEIIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICJOBATEIbCKUX YMEHUN, HEOOXOMMMBIX KaKk B
MOBCEIHEBHOM KU3HM, TaK U B MPO(HECCUOHAIBHOM JIeSITEILHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBINUICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsAa HA €TUHCTBO MPUPOJIBI U YEJIOBEKA, SBJISICTCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU E€CTECTBEHHO--HAYYHOW TPaMOTHOCTH 00YJarOITNXCs;



CIIOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHSI K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSM, K IPUPOJE, K YEJIOBEKY, BHOCUT CBOU BKJIAJl B HKOJIOTHYECKOE
oOpa3zoBaHHEe 00yUYarOITUXCSI.

JlanHple HampaBlieHUS B OOyYE€HUM XHMMHUU OOECHEUMBAIOTCS CIEeUU(PUKON
collepKaHUsl ~ y4eOHOro  MpeAMeTa, KOTOpbI  SBIAETCA  MEAArOrMYECKH
aJanTUPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAyKH XUMHH Ha ONPEeIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 001Iero o0pa3oBaHUsI OPUEHTHPOBAH Ha
OCBOCHHE OOYYAIOIIMMUCS CHUCTEMbI MEPBOHAYAIBHBIX MOHSATHUI XUMHUHU, OCHOB
HEOPraHWYeCKOM XUMHUU W HEKOTOPbIX OTIEIbHBIX 3HAYMMBIX IOHSITHUI
OpraHUYECKON XUMUHU.

CrpykTypa coaepKaHHsl MPOTrpaMMbl IO XUMHUHM CPOPMHUpPOBaHA Ha OCHOBE
CUCTEMHOro nojaxojaa k e€ m3ydeHuro. CoaepraHue CKIIAJbIBAETCS U3 CHUCTEMBI
MOHATUN O XUMUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMbI TOHATUI O XUMHUYECKOU
peakuuu. OO0e 3TU CUCTEMBI CTPYKTYpPHO OpraHM30BaHbl 10 MPUHIUIY
IIOCJIEIOBATEIBHOIO Pa3BUTHUS 3HAHUI HA OCHOBE TEOPETUYECKUX IPEICTABICHUN
Pa3HOro ypOBHS:

— aTOMHO--MOJIEKYJISIPHOT'O YYEHUSI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YUYEHHU O CTPOECHUU aTOMa U XUMUYECKOH CBS3H;

— TMPEeACTaBIEHUN 00 JJIEKTPOJUTUYECKON JAHCCOLMAIMM BELIECTB B
pacTBoOpax.

Teopernyueckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HMIIMPUYECKHU
MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATENBHO OT OJHOTO
YPOBHSI K IpyromMy, BBINOJIHSAS (PYHKIIMN OOBSICHEHUS U IPOTHO3UPOBAHHUS CBOMCTB,
CTPOEHUS U BO3MOKHOCTEN MPAKTUYECKOrO MPUMEHEHHSI U TIOJyYE€HHS U3y4aeMbIX
BEILECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYET  (OPMHPOBAHUIO
MIPEACTABIICHNS] O XMMHYECKOM COCTABIIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
€€ CHCTEMHOI MPUPO/Ibl, IEHHOCTHOI'O OTHOIIECHHSI K HAYYHOMY 3HAHUIO U METOAaM
NO3HAaHNs B Hayke. M3yueHue XUMUHM MPOMCXOAMT C MNPHUBJIICUYEHUEM 3HAHUU U3
paHee M3yYCeHHBIX Y4eOHBIX mpeameToB: «Okpyxaromuii mupy», «buomorus. 5—7
KJIacCh» U «Pu3uka. 7 Kiaacey.

[Ipy wW3yyeHMH XUMHHM M[POUCXOAUT (HOPMUPOBAHME 3HAHUM OCHOB
XUMHUYECKOM HAayKd Kak O0JaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTUYECKON
JEATEIbHOCTH YEJIOBEKA M KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KYJIBTYpBI. 3aa4a
y4eOHOro MpeaMeTa COCTOUT B (POPMHUPOBAHUU CUCTEMbI XUMHUUYECKUX 3HAHUN —
BaOKHEUIIUX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETHUUECKUX MOJOKEHUMN, TOCTYITHBIX
000011IeHNIT MHUPOBO33PEHUECKOT0 XapakTepa, si3blka HAayKH, B MPUOOLIEHUU K



HAayYHbIM METOJaM MO3HAHUS MPU U3YYEHUH BEIIECTB U XMMHUYECKUX pPEaKIHil, B
dbopMHUpPOBaHUY U PA3BUTUU MMO3HABATEIBHBIX YMEHUN U UX IPUMEHEHUH B y4eOHO-
MO3HABATENIbHON M y4eOHO-UCCIIEeI0BATENHCKON JIEATEIbHOCTH, OCBOCHUH MPABUII
0e301macHOro o0paIieHus ¢ BeleCTBAMH B TIOBCETHEBHOM KU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HAauYEHUE MPUOOPENH TaKHe 11eJU, KaK:

— ¢opMUpOBaHHE WHTEIJICKTyaJlbHO PpA3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIHHOMY MPHHITHIO PEIICHUH,
CIIOCOOHOM a/IalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM SKU3HU;

— HampaBJCHHOCTh OOYy4YeHHMs] Ha CHCTEMaTH4YeCKOoe MpUOOIIEHUE
OoOy4JarommMxcss K CaMOCTOSTEIbHOM MO3HABATENHHON JEesATEIbHOCTH, HAYYHBIM
METO/JaM TMO3HaHUs, (GOPMHUPYIONIUM MOTHBALMIO M Pa3BUTHUE CIOCOOHOCTEH K
XUMUH;

— obecrieueHne yciaoBuil, CIOCOOCTBYIOIUX MPUOOPETEHUIO 00YUYatOIIMMUCS
OTbITa PAa3HOOOPA3HOUN NEATETLHOCTH, IMO3HAHUS U CAMOIO3HAHUS, KIIOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE IS
Pa3TUYHBIX BUOB JICITCIBHOCTH;

— (opmupoBanue oOmeNd (QYHKIMOHAIBHOM W €CTECTBEHHO-HAYYHOU
IPAaMOTHOCTH, B TOM UYHCJIE YMEHHUH OOBSCHITH W OICHUBATH SBICHUS
OKpY’KaIOIIEr0 MHUpa, MCHOJNB3YS 3HAHUS U OIBIT, TMOJyYEHHBIC MPH HU3YUCHHUH
XUMUH, IPUMEHATD UX MPHU PEIICHUU TPOoOJIeM B TOBCEHEBHOM KU3HU U TPYIOBOM
NEeSATEeTbHOCTH;

— ¢opMmupoBaHHEe y OOydYalOIMXCA T'YMAaHHUCTHYECKUX OTHOIICHUIA,
NMOHUMAHUSI [EHHOCTH XUMHUYECKUX 3HAHWM I BBIPAOOTKH IKOJIOTHYECKHU
1eJIeCO00pa3HOro TOBEAEHUS B OBITY M TPYAOBOM JEATEIBHOCTH B IIENIAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHUBAIIMU K OOYUYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIUTAaHUID HAa OCHOBE YCBOEGHHMS OOIIEYEIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMIsl U HAMPABICHHOCTH JATbHEUIIETO
oOy4eHus.

OO111ee Ynco 4acoB, OTBEIEHHBIX I U3YYCHHSI XUMUHU HA YPOBHE OCHOBHOTO
obmero oOpasoBanus, coctaBisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJeno0), B 9 kiacce — 68 yacoB (2 yaca B HEJIETIO).



COJEPXAHUE OBYUYEHUA

8 KUIACC

IlepBoHayajibHbIE XUMHYECKHE OHATHSA

[Ipeamer xumun. Pojib XMMUU B KU3HU 4YeJOBEKa. XUMHS B CUCTEME HayK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEHIECTB. ATpEraTHOE COCTOSHUE
BemiecTB. [loHsATHE O MeTOAax MO3HaHHS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
CriocoObI pa3AeieHust CMECEH.

ATOMBI M MOJIEKYNbl. XUMHUYECKUE 3JeMEHTbl. CHMBOJBI XUMHUYECKUX
aneMeHTOB. [IpocThie U Cl0KHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuueckas popmyna. BareHTHOCTh aTOMOB XUMHUUYECKHUX 3JIEMEHTOB. 3aKOH
MIOCTOSTHCTBA cocTaBa BemiecTB. OTHOCUTENbHAs aToMHast Macca. OTHOCUTENbHAs
MOJIEKyJIsIpHast Macca. MaccoBasi 10JI XUMHUECKOTO 3JIEMEHTA B COSAMHECHUU.

KonnuectBo BemectBa. Moib. MonsipHast macca. B3auMocBsi3b KouuecTsa,
MacCchl M 4YHMCJIa CTPYKTYPHBIX €AWHMI] BemecTBa. Pacuérel mo dopmynam
XUMHYECKUX COEMHEHUN.

duznveckre U XUMUYECKUE SBICHHUS. XUMUYECKash peakus U e€ MpU3HAKH.
3aKOH COXpaHEHHsS MAacChl BEUIECTB. XMUMUYEeCKue ypaBHeHHs. Knaccubukanus
XMUMHUYECKUX peakluil (COeUHEHUS], Pa3I0KEHMs, 3aMEILIEHUs, OOMEHa).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHUYECKOW MOCYIOMW, MpaBWiIaMHu paboThl B JabopaTtopun u
npuémMamMu 0OpalleHus: ¢ JIabOpaTOpHBIM 00OPYAOBAHUEM, U3YUCHHE U OMUCAHUE
¢uznyecKkux CBOMCTB O0pa3lOB HEOPraHWYECKHX BEIIECTB, HAOIIOICHUE
busnueckux (MIaBJICHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTICHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEYH, MPOKAIMBAHUE
MEIHOW MPOBOJIOKH, B3aMMOJICHCTBHIE Mela C KHCIOTOMN) sSIBIICHUH, HAOII0IeHUE U
ONMCaHWE TPU3HAKOB MPOTEKAHUS XWMUYECKUX peakuui (pas3lokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOPHUIOM Oapusi, pa3iokeHHe T'MIpPOKCcHIa
memu (1) mpu marpeBanuu, B3aumoielicTBre xene3a ¢ pactBopom cosu meau (II),
U3y4eHHE CIOCOOOB pa3lelieHHs CMecel: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BBIMIApMBaHUE, TUCTUILIALMSA, XpoMaTtorpadus, IPOBEACHHE OYUCTKH MOBAPCHHON
CONMM, HAONIOACHWE W  ONHCAHWE  Pe3yJbTaTOB  MPOBEACHHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHUS MacChl, CO3/IaHHUE MOJEJeH MOJeKys
(IIapoCTEepKHEBBIX ).

BaxkHeiilue npeacTaBuTe/ M HEOPraHNYeCKUX BellecTB

Bozmyx — cMech razoB. CoctaB Bo3ayxa. Kucimopon — smeMeHT W mpocToe
BemecTBo. HaxokaeHwe kuciaopoga B Tpupoje, (u3uueckue W XUMHUYECKHE
cBoiictBa (peakuuu TopeHus). Oxcunbl. [lpumenenue xkuciopoma. CrocoOsl
MOJIy4YeHHUsI KHUCJOopoJa B J1abopaTOpuu M TMpOMBIIUIEHHOCTH. KpyroBopor
Kucnoposa B ipupojie. O30H — alyIoTporHas MOIU(UKAINS KHCIOPO/Ia.



TennoBolt 3hdEeKT XUMHUYECKOW peaklud, TEPMOXUMHUYECKHUE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCUJICHHE MAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIOSI.

Bonopon — sneMeHT u mpocToe BeliecTBo. HaxoxaeHue Bogopoaa B MpUpoe,
bu3nYecKue 1 XUMUIECKHUE CBOMCTBA, MPUMEHEHHE, CTIOCOOBI MoTyueHus. KucimoTs
U COJIH.

Monspabiii 00bEM razoB. Pac4€Tsl Mo XUMHUUYECKUM YPaBHEHUSIM.

dusnueckne CcBOMCTBA BOAbl. Boma kak pactBoputenb. PacTBOpHI.
HacplllieHHbIE M HEHACBIIIEHHBIE PacTBOPHI. PacTBOpUMOCTH BEIIECTB B BOJIE.
MaccoBasi 10Ji BellecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpOB B IIpUpoOJi€ U B KU3HU 4deloBeka. KpyroBopor Boabl B IPUPOJE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus Heopranndeckux coenuneHuil. Oxcunpl. Kimaccuduxanus
OKCUJIOB:  cojeoOpasywmiue (OCHOBHBbIE, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosieoOpaszyromue. Homenknarypa okcugoB. Duzmyeckue U XUMHUYECKUE
CBOMCTBA OKCUIOB. [lonyuenune okcuaos.

OcHoBanus. Kmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMbIC
ocHOBaHusA. HomeHkiarypa ocHoBaHuil. PU3WYECKHE U XUMHYECKHE CBOMCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenkinarypa kucinor. dusnyeckue u
XUMHUYECKUE CBOMCTBAa KHUCHOT. Psan axktuBHoctu mertamnoB H. H. bekerosa.
[lomy4yeHne KACIIOT.

Comu. Homenknatypa cosieil. @U3NYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyueHune cosen.

['eHeTnuecKkas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHU.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OMPEICIICHUE COJepKaHUsl KUCIOpoJa B BO3yXe, MOTyUEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOWMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOAOM M YCIOBUS BO3HHUKHOBEHUS U
MpeKpalieHus ropeHus (rmoxkapa), 03HakKoMJIEHHE ¢ 00pa3IaMy OKCHUJIOB U OTTMCaHUE
WX CBOWCTB, TMOJy4YeHUE, COOMpaHHE, pACMO3HABAHUE W M3YYCHHE CBOWCTB
BOJIOpoJia (ropeHue), B3aumo/iericTue Bojopoaa ¢ okcuaom meau (1) (BozmoxxHo
WCIIOJIb30BaHNE BUJICOMATEPUAIIOB), HAOIIOIEHUE 00Pa31I0B BEIIECTB KOJIUYECTBOM
1 Momb, ucCcIenOBaHME OCOOEHHOCTEH pPACTBOPEHHS BEIIECTB C Pa3TMYHON
PacTBOPUMOCTBIO, TPUTOTOBIICHHE PACTBOPOB C OMNPEICIEHHON MACCOBOM aoJel
pPacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBUE BOJABI C METaUIaMu (HAaTpUEM H
KaJbllueM) (BO3MOXKHO HCIIOJIb30BaHUE BHUEOMATEpUATIOB), HCCIIEIOBAHUE
00pa3IioB HEOPTraHUUECKUX BEIIECTB PA3JIMUHbBIX KJIACCOB, HAOIIOIEHUE N3MEHECHUS
OKpacCKHU UHIUKATOPOB B PACTBOPAX KUCIOT U LIEI0UYEH, U3YyUEHNE B3aUMOJEHCTBUS



okcuza meau (II) ¢ pacTBopoM cepHOM KHCIIOTBI, KUCIOT C METaUlaMH, PeaKUuil
HEUTpaJIN3aluy, IOJYyYEHUE HEPACTBOPUMBIX OCHOBAHHW, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 PacTBOPA COJIM, PEIICHNE dKCIIEPUMEHTAIBHBIX 33a4 10 TEME
«BakHemme K1acchl HEOPTaHUYECKUX COCTUHEHUI.

Hepuoanuyecknini 3akoH u Ilepuoanuyeckast cucreMa XHUMHYECKHX
iemeHToB JI. . MengeneeBa. CtpoeHue aToMoB. XUMHYECKas CBSA3b.
OKHCIUTEIBLHO-BOCCTAHOBUTEIbHbIC PEAKIIUH

[lepBble TOMBITKM KIACCU(PHUKAIUM XUMUYECKHUX 3JeMeHTOB. IloHsTHE O
IPYIIIaXx CXOJHBIX 3JIEMEHTOB (IIEJIOYHBIE M IIEJIOYHO3EMEIbHBIE METAJLIbL,
TaJIOT€Hbl, THEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpPbIe 00pa3yloT aMPOTEepPHBIE OKCUIBI
Y TUJIPOKCHUIBI.

Ilepuognyeckuii 3akoH. Ilepuoanueckas cucreMa XMMUYECKUX 2JIEMEHTOB /1.
N. Menpneneera. KopoTkonepuoanas u JiauHHonepuoaHas popmsl [lepuoanyeckoi
cucteMbl xumudeckux snemeHToB [l M. Mengeneea. llepuonsl u rpymisl.
PuU3NYECKUN CMBICII ITOPSAAKOBOIO HOMEPA, HOMEPOB IIEPUO/A U TPYIIILI JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sep. M30oTonsl. DiekTpoHbl. CTpoeHue
AIIEKTPOHHBIX ~ 000JI04eK aroMoB mepBbix 20 XMMHYECKHX  3JIEMEHTOB
[lepnommueckon cucremsl [[. 1. MenneneeBa. XapakKTEpUCTHKA XUMHYECKOTO
3JIEMEHTA 10 ero nosoxeHuto B [lepuoanueckoit cucreme . 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHUYECKHX JJIEMEHTOB,
METaJUIMYECKUX U HEMETAJUINYECKUX CBOMCTB 110 TPYIIIAM U IIEPUOIAM.

3nauenue [leprnonnueckoro 3akoHa u [leprnoandeckoil CuCTEMbl XUMHYECKHUX
DJIEMEHTOB Ui pa3BuTUA Hayku W npaktuku. . M. MenneneeB — yd€Hbld u
IpaKIaHUH.

Xnumuueckass cBs3b. KoBajlleHTHas (moJisipHass MW HENOJSpHas) CBSI3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX JIEMEHTOB. FIOHHAs CBA3b.

Crenenp  okucneHus.  OKHUCIUTEIBHO--BOCCTAHOBUTEIIBHBIE  PEAKIIUH.
[Iponecchbl OKMCIIEHNs U BOCCTAHOBIIEHUS. OKHUCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

u3ydyeHrue oOpa3lOoB BEIIECTB METAJUIOB M HEMETAJUIOB, B3aWMOJEWUCTBHE
IMAPOKCUIA LIMHKA C pacTBOPAMM KHCJIOT M IIEJIOYEH, IIPOBEIACHUE OIIBITOB,
WUIKOCTPUPYIOLIMX ~ NPUMEPBI  OKHUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropeHue, peakiy pas3ioKeHHsl, COSTUHEHN).

Mesicnpeomemmuoie ceéazu

Peanuzanus MeXIpeAMETHBIX CBSI3€M NMPU HM3yYEHWH XMMHHM B § Kiacce
OCYUIIECTBJISIETCS. 4epe3 MCHOJIb30BAHME KaK OOIIMX ECTECTBEHHO--HAYYHBIX
MOHSATUH, TaK U MOHSITHUH, SBJISIOIIMUXCS CUCTEMHBIMU JJI OTACJbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O LINKJIA.



OO11ue ecTecTBEHHO--HAayUHbIE MOHATHS: HAY4YHbIN (PaKT, TUIIOTE3a, TEOpus,
3aKOH, aHallu3, CHUHTE3, KiIacCU(UKAIMsA, M[EePUOJUYHOCTb, HaONIO/IEHNUE,
DKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEIb, SIBIICHUE.

®duszrka: Marepus, aToM, JJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIH]I, H30TOIIbI,
PaJOaKTUBHOCTb, MOJIEKYJA, JJIEKTPUUYECKUH 3apsil, BEIIECTBO, TEIO0, OOBEM,
arperaTHO€ COCTOSTHUE BEILECTBA, Tra3, (PU3MUECKHE BEIUYMHBI, €JIUHULIBI
U3MEPEHHUsI, KOCMOC, IUIAaHETHI, 3BE€3/1b1, CoNHIIE.

buonorus: dorocunTes, nprxanue, onocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpasbl, TOPHBIE TIOPOBI, TOJIE3HBIC
MCKONAEMBIE, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XUMHYECKasi peaKIHs

[lepnonnueckuit 3axoH. [lepuoandeckast cucTeMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MenneneeBa. CTpo€HME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHWUH CBOMCTB
XUMHUYECKUX 3JIEMEHTOB IIEPBBIX TPEX MEPHUOOB, KAJINA, KaJbLU U UX COCAUHEHUN
B COOTBETCTBUM C IIOJIOKCHUEM DJJeMEHTOB B llepuonnueckon cucreme u
CTPOEHUEM UX aTOMOB.

CrpoeHne BemecTBa: BHIBI XUMHUYECKOW CBS3U. THIBI KPUCTAIMYECKUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMUYECKOM CBS3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XHUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJAcCaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanusa XuMuyeckux peakuuid Mo pa3andyHbIM MpU3HAKaM (110 YUCTy
U COCTaBy YYacTBYIOIIMX B pPEAKIUH BEIIECTB, MO TEIJIOBOMY 3(]dexTy, Mo
U3MEHEHHUIO CTETEeHEN OKHUCICHHUS XMMHYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U SHIAOTEPMHUUECKUE PEAKIUHU, TEPMOXUMUUYECKUE
ypaBHEHHUS.

[Tonsitue 0 ckopocTH XuMu4eckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOpAaTUMbIX XUMHUYECKUX peakiusax. [IoHATHE O TOMOT€HHBIX M I'eTepOreHHBIX
peakuusx. [lonsarre o karamuse. [loHsTHE 0 XMMHUUECKOM paBHOBECUU. DaKTOPHI,
BIIMAIOIIME HA CKOPOCTh XHMHYECKOW PEAaKIUU U TMOJOKEHUE XUMUYECKOTO

paBHOBECHS.
OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJICKTPOHHBIM  OajaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIIbHOU peaKuuu. CocraBiienue YpPaBHEHUU

OKHUCJTUTEIIbHO--BOCCTAHOBUTEIIBHBIX ~ PEAKIMA C  HWCIOJIb30BAaHUEM  METOJIa
AIIEKTPOHHOTO OajaHca.



Teopus 2IEKTPOIUTUYECKON JUCCOLMALIMU. DIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
KarnoHbl, aHMOHBI. MeXaHW3M AMCCOLMALMM BEIIECTB C PAa3JINYHBIMU BUIAMU
XxuMHuYecKoll cBsi3u. CteneHs nuccounanuu. CuibHbIE U c1a0bIe 3JIEKTPOIUTHI.

Peakuiun noHHOTO OOMEHa. Y CIIOBUS MPOTEKAHUS PEAKIIMA MOHHOTO OOMEHa,
NOJIHBIE M COKpalIEHHbIE HOHHBIE ypaBHeHUs peakuuid. CBolcTBa KHUCIOT,
OCHOBAHUII U COJIEH B CBETE MPEJCTABICHNUN 00 3JIEKTPOIUTHYECKOM TUCCOLUALIUY.
KauecTBeHHbIE peakuny Ha MOHBL. [oHATHE O rUApONIH3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJEISIMM KPUCTALIMYECKUX PEIIETOK HEOPraHWYECKHUX
BEIIECTB — METAJUIOB M HEMETauioB (rpaduTa U anmasa), CIOKHBIX BEIECTB
(x10pHuaa HATPUS ), UCCIIEJOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peakuu OT
BO3JCICTBUS  pa3iMuYHBIX  (PAKTOPOB, MCCIEJOBAHUE  AIIEKTPONPOBOJHOCTU
pPacTBOPOB BEUIECTB, MTpoLiecca AUCCOLMALIMH KHCIIOT, IIEJI0UEH U conel (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEO0 MATEPHANIOB), MPOBEJCHHUE OIBITOB, HILTIOCTPUPYIOIIHUX
OpU3HAKUW TPOTEKAaHUS peakuuid HOHHOro oOMeHa (oOpa3oBaHUE OCaJKa,
BbIJIEJICHUE Ta3a, OoOpa3oBaHHE BOJbI), OIBITOB, WJUIIOCTPUPYIOLIUX PUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIX pEaKkUUid (TrOpeHue, peakluu pasoKeHus,
COCJIMHEHHUS), pACIO3HABAHME  HEOPraHWYECKMX  BEIIECTB C  MOMOIIBIO
KA4YECTBEHHBIX PEAKLIUM HA MOHBI, PEIICHUE DKCIIEPUMEHTAJIBHBIX 3a/1a4.

HemeTaJuibl 1 MX cOeIMHEHHU S

OOmast xapakrepucTuka rajoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (PU3HYECKHE CBOMCTBA MPOCTHIX
BEILECTB — rAJION€HOB. XMMHUYECKHE CBOMCTBA Ha MpUMeEpeE XJiopa (B3auMOECHCTBIE
C MeTajulaMH, HeMeTallylaMu, uienodamu). XuopoBojopoAd. ConsiHas KHUCIOTa,
XUMHYECKUE CBOMCTBA, IIOJy4YE€HHE, MpUMEHEeHue. JlelicTBue Xxiopa H
XJIOPOBOAOPOA HA OPTAHU3M YesIoBeKa. BaxxHenme XJI0puIapl U UX HAX0XKICHUE B
IIPUPOJIE.

OO6mas xapakrepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okuciaeHus. CtpoeHue u (u3NYECKHue CBOWCTBA
IPOCTBIX BELIECTB — KMCIOPOAa U CEpbl. AJIIOTPONHbBIE MOAUDUKAIIMN KUCIIOPOia
U cepbl. XuMuueckue cBoiictBa cepbl. CepoBOAOPOJ, CTpOeHHE, (PU3NYECKUE U
XUMHUYECKUEe cBOMCTBA. OKCUABI CEpPbl KaK NMPEACTABUTENIN KUCIOTHBIX OKCHIIOB.
Cepnas kucnota, GU3M4ecKue 1 XUMUYECKHEe CBOMCTBA (00111e KaK MPeACTaBUTENs
KJlacca KHCIOT M crnenuduueckue). XUMUYECKUE pPEaklru, JeKAallue B OCHOBE
MIPOMBIIIUICHHOTO CTHoco0a TMOMy4YeHUs: CEpHON KHUCIOThl. [IpumeHenue cepHoit
KUCIOThl. CONM CEepHOM KHUCIOTHI, KAayeCTBEHHAs peaklus Ha CyiabdaT-HOH.
Haxoxnenue cepsl U €€ COCOMHEHUN B IPUPOJE. XHUMHUYECKOE 3arpsi3HEHUE
OKpYXalolel Cpelbl COECOUHEHUSIMU Cepbl (KUCIOTHBIE JOXKAM, 3arps3HEHHe
BO3]lyXa U BOJOEMOB), CITIOCOOBI €T0 MPEIOTBPAIIICHHUS.



OOmmast xapakTepucTuka 3JeMeHTOB VA-rpymmbl. OCcoOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHBIE CTENIEHU OKHUCIEHHUS. A30T, pacnpOCTPaHEHHE B MPUPOJE,
dbusnyeckue U XuMrueckue cBoiicta. KpyroBopor azora B npupoje. AMMHUaK, ero
dusznyecKkue u XMMHUUECKUE CBOMCTBA, MoyyeHHe U mpuMeHnenue. Coiu aMMOHMUS,
uX pU3NYECKUe U XUMUYECKUE CBOICTBA, MpuMeHeHue. KauecTBeHHas peakuus Ha
WOHBI aMMOHUS. A30THasl KHUCJIOTa, €€ MoJiydeHHe, (PU3MYECKUE U XHUMHYECKUE
cBOMcTBa (0OIlIME Kak TMpeJCTaBUTENs Kilacca KHUCIOT U  crenuduyecKue).
Hcrnonb30BaHME HUTPATOB U COJIE AMMOHHSI B KAYECTBE MUHEPATIbHBIX YIOOPEHU.
XHUMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpelibl COETMHEHUSIMU a30Ta (KHCIOTHBIE
JOKIM, 3arps3HEHHE BO3ayXa, MOUBbl U BoAoEMOB). docdop, amioTpomHbie
Moaudukanuu docdopa, uznueckre U xumudeckue cpoiictBa. Oxeun gocdopa
(V) u dochopHas kuciora, GU3NYECKUE U XUMUYECKUE CBOMCTBA, IMOJIyYCHUE.
Hcnonb3oBanue (ochaTroB B KaueCTBE MUHEPATIBLHBIX YI00PEHHIA.

OOmas xapakrepuctuka 3nemMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbIE CTENICHU OKUCIIEHUS. Y TIEpO/], aJIOTPOIIHbIE MOAU(PUKALIUH,
pacnpocTpaHeHue B MpUpoje, (PU3NUECKHEe U XUMHUECKHUE CBOICTBa. AncopOuusi.
KpyroBopor yriaepoma B mnpupoge. Okcuubl yriepojga, HUX (U3HYECKUE U
XUMUYECKHE CBOWCTBA, JIEWCTBHE Ha JKUBBIE OPraHU3Mbl, [OJYy4YEHUE U
IpUMEHEHUE. DKOJIOIMYECKUEe MPOOJIeMbl, CBSI3aHHbIE ¢ OKcUaoM yraepona (IV),
TUIOTEe3a TJI00AJBHOTO TMOTEIUIEHUsI KJIMMaTa, MapHUKOBBIM 3(QekT. YrosbHas
KUCIOTa U €€ CcoJid, UX (PU3MUEeCKHe U XUMHUYECKHE CBOMCTBA, MOJIY4YEHHE U
npumeHenue. KadecTBeHHass peakiusi Ha KapOoHaT-WOHBL. Mcnonb3oBaHue
KapOOHATOB B OBITY, MEULIMHE, TPOMBIILJIEHHOCTH U CEJIbCKOM XO0351CTBE.

[lepBoHavasIbHbBIE TOHATHS 00 OPraHUYECKHUX BEIIECTBAX KAaK O COCIMHEHUSIX
yriaepojaa (MeTaH, 3TaH, 3TUJICH, alleTUIICH, 3TAHOJ, TJIMLEPHH, YKCYCHAsl KUCIIOTA).
[TpuponHblE HCTOYHUKHU YTIEBOAOPOAOB (Yrojb, MNPUPOAHBIA Ta3, HedTh),
NPOAYKThl UX mepepaboTku (OE€H3MH), UX POJb B OBITY U HPOMBIIUICHHOCTH.
[ToHsiTHE O OMOJIOTMYECKU BaXKHBIX BEILECTBAX: JKUpaX, OesKax, yriieBoJax — U X
poJiM B JKH3HM UEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHWYECKUX COCTMHECHUM.

Kpemnuii, ero ¢u3nueckue W XHUMHYECKHE CBOMCTBa, IOJYYCHHUE H
npumeHeHue. CoeMHEeHHs KpeMHHUs B pupojie. O011re npeAcTaBieHus 00 OKCHUIE
kpemHusi (IV) u kpemHueBoit kucinote. CHIMKAThI, UX HCIOJIb30BaHUE B OBITY, B
IIPOMBILIUIEHHOCTH. BaXkHeime CTpOUTENbHbIE MaTepuasbl: KEpaMHKa, CTEKIIO,
IIEMEeHT, OecToH, kene300eToH. IIpobOiiembr  6€30macHOrO  MCIOIL30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B MOBCETHEBHOMN KU3HU.

Xumuueckuii IKCnepumenm:

M3y4eHHEe 00pa3ll0B HEOPTaHUYECKUX BEIIECTB, CBOMCTB COJISTHON KHCIIOTHI,
IPOBEJCHNE KaueCTBEHHBIX PEaKIMi Ha XJOPUA-UOHBI U HAOIIOJCHHE MPU3HAKOB



UX TPOTEKAHMsI, ONBIThL, OTpaXKalllue (QU3NYECKHUEe M XHUMHUYECKHE CBOMICTBa
raJIOTEHOB M UX COEIMHEHUU (BO3MOXKHO HCIIOJIb30BAHUE BHJIEOMATEPHUAIIOB),
O3HAKOMJIEHHUE ¢ 00pa3aMu XJIOpUI0B (TAIOT€HHIOB), 03HAKOMIIEHHE C 00pa3iiaMu
ceppl M €€ COEAUHEHUSMHU (BO3MOXXHO MCIOJb30BaHUE BHJIEOMATEPHAIIOB),
HaOII0/IeHNE Tpoliecca OOYTIIMBaHUS caxapa Mo IeUCTBUEM KOHIIEHTPUPOBAaHHOU
CEpHOM KHUCIIOTHI, U3YYEeHUE XUMUUECKIX CBOMCTB pa30aBIEHHON CEpHOM KUCIIOTHI,
MIPOBE/ICHNE KAaYEeCTBEHHON peaKIMu Ha CyJIb(aT-uoH U HAONIOICHUE MTPU3HaKa e
NpOTEKaHus, O3HAKOMIIEHHE C (U3NYECKUMHU CBOMCTBaMH a3ota, docdopa U HxX
COEIMHEHHUN (BO3MOKHO MCIIOJIb30BAaHUE BHUECOMATEPHUATIOB), 00pa3iaMu a30THBIX
u GhochopHBIX yaoOpeHui, MoydeHne, coOMpaHnue, pacro3HaBaHUE W W3YUCHUE
CBOMCTB aMMHaKa, IMPOBEJACHHE KAYECTBEHHBIX pPEAKIMH Ha HMOH aMMOHHUS H
docdar-uoH W U3yuyeHHUE TMPU3HAKOB HUX MPOTEKaHUs, B3aUMOJCICTBHE
KOHLIEHTPUPOBAHHOM a30THOM KHUCJOTHI C MEAbI0 (BO3MOYKHO HCIIOJIb30BAHUE
BUJICOMATEPHUATIOB), HM3Y4YEHHE MOJENeH KpPUCTAUIMYECKUX pEmETOK anmasa,
rpadura, QymiepeHa, O3HAKOMIIEHHE C IPOLECCOM aAcopOLUU pacTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM HIPOTHUBOras3a, MOJIyYEHUE,
coOupaHue, pacro3HaBaHUE U M3yYEHUE CBOICTB YTIJIEKUCIIOIO rasa, poBEICHUE
KAUECTBEHHBIX PEAKIM Ha KapOOHAT M CUJIMKAT-UOHBI U U3YUYEHHUE MPU3HAKOB MX
POTEKaHUsl, O3HAKOMJIEHWE C MPOAYKIMEH CHIMKATHOM MPOMBIIUIEHHOCTH,
pELIEHUE SKCIEPUMEHTANBHBIX 337a4 Mo Teme «BakHeulne HeMeTallbl U UX
COCIMHEHHUSD.

MeTtasibl U MX COeAUHEHUS

OO01ast XxapakTepUCTHUKAa XUMHUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux TnonoxeHus B llepmogmyeckor cucremMe xumuueckux daemeHToB . N.
MenpeneeBa u ctpoeHus atoMoB. CTpoeHHE MeTauioB. Meraundeckas CBsi3b U
METAJIMYECKAas] ~ KPUCTA/UIMYECKass  pelIETKa.  DJIEKTPOXUMUYECKUH  pAll
HaMpspKeHU MeTaiioB. u3znueckue U XMMUUYECKUE CBOMCTBAa MeTayioB. O0uue
CrocoObl TONy4eHus: MeTayioB. IloHATHE O KOpPpPO3UM METAIJIOB, OCHOBHBIE
CIIOCOOBI 3aITUTHI UX OT KOppo3uu. CriiaBsl (CTallb, UyTYH, TIOPATIOMUHUM, OpOH32)
U UX PUMEHEHHE B OBITY U TIPOMBIIIICHHOCTH.

[Ilenounsie mMeTamel: nosnoxeHue B [leppoanyeckon cucreme XMMHUUYECKHUX
anemeHToB /. M. MenzaeneeBa, cTpoeHHE MX aTOMOB, HaXOXKIECHHE B NIPUPOIE.
duzryeckre U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKCUIbl U
TUAPOKCUABI HaTpusi M Kanus. I[IprMeHeHHe IIEeOYHBIX METAIOB U HUX
COCIMHEHUM.

[IlenoyHO3EeMENBHBIE METAUIBI MarHud W KaJIbLIMK: TIOJIOKEHUE B
[Tepuoanueckon cucreMe xumuueckux 3semeHToB 1. 1. MenaeneeBa, CTpoeHue ux
aTOMOB, HaXOXJeHUE B pupoje. Puznueckrue U XUMHUYECKHE CBOMCTBA MarHusi v



Kanblus. Baxkneime coeiuHeHus KalnbIus (OKCUT, TUAPOKCHI, coiin). KEcTKocTh
BOJIbI U CITIOCOOBI €€ YCTpaHEeHHUSI.

AJFOMUHHI: TI0JI0kKEHUE B [lepnoandeckoi cucteMe XMMUYECKHX YJIEMEHTOB
J. U. Menneneesa, cTpoeHne aTtoma, HaxoOKJIE€HHE B npupone. Pusndeckue u
XUMUYECKHAE CBOMCTBA aTtOMUHMSI. AM(POTEPHBIE CBOMCTBA OKCHIA U THAPOKCHIA
ATFIOMHUHUSL.

Keneszo: nonoxenue B [lepuoanueckoit cucteMe XMMUYECKUX 3JEMEHTOB J1.
N. MenneneeBa, CTpOe€HHE aroMa, HaxOoXaeHue B npupoae. dusnueckue u
XUMHUUYECKUE CBOMCTBA xkene3a. OKCUIbI, TuIpoKcu bl U conu xenesa (II) u xenesa
(IIT), ux cocras, CBOICTBA U MOJTYyYCHHUE.

Xumuyeckuii IKChepumenm:

O3HAKOMJIEHHE C oOpasllaMi METAUIOB U CIUIABOB, HMX (PU3UYECKUMHU
CBOMCTBaMH, M3Y4Y€HHUE  PE3YJIbTATOB  KOPPO3UU  METAUIOB  (BO3MOXKHO
WCIIOJIB30BaHUE BHUECOMATEPUATIOB), OCOOCHHOCTEH B3aWMOJCUCTBUS OKCHJA
KaJIbLIUS U HATpUsl C BOJOM (BO3MOXKHO HCIOJIB30BAHUE BHUACOMATEPUATIOB),
HCCIIEJOBAHUE CBOWMCTB KECTKOW BOJBI, IpOLlECCa TOPEHUS JKEeJe3a B KUCIOPOJIE
(BO3MOXXHO ~ HCIIOJNB30BAHUE  BHUJICOMATEPHANIOB), MPU3HAKOB  MPOTEKAHMS
KaueCTBEHHBIX PEaKIMii Ha UOHBI: MarHUs, KaJablUs, aTIOMUHUS, [TUHKA, xkemne3a (1)
u xenesa (II), menu (II), HaOmiomeHUe M omMCaHUE MPOIECCOB OKpaIlIMBaHUS
IUIAMEHU HWOHAMHU HaTpusl, Kaldus MW Kaibluid (BO3MOXKHO UCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), UCCIIEA0BaHNE aM(DOTEPHBIX CBOMCTB THIPOKCHIA ATFOMUHHUS U
TUJPOKCUJIA IIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3aj7ay 1o Teme «Baxueiue
METAJUTBI U UX COSTUHCHUSI.

XHMMUS ¥ OKpPY:KaoUas cpeaa

BemecTtBa m Marepuanibl B ITOBCEIHEBHOM XHU3HM YeEJIOBEKa. be3omacHoe
WCIIOJIb30BAHUE BEIIECTB M XUMHUYECKUX peakiuii B ObiTy. [lepBas momMomib mpu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarollehd cpeinl (MmpeaesbHas JOoMmyCcTuMas
KOHIIEHTpalus BeuiecTs, nainee — [1/1K). Ponb xuMuu B pemieHnn 3KOJIOrMYECKUX
npo0aem.

Xumuueckuii IKCnepumenm:

M3yueHue oOpaslloB MaTepUalioB (CTEKJIO, CIUIABbI METAJIJIOB, MOJMMEPHBIC
MaTepHabl).

Mesicnpeomemmnuie ceasu

Peanuzanus MeXNpeIMETHBIX CBSI3€d MPU M3YYEHHMH XUMHHM B 9 Kiacce
OCYIIECTBIISIETCS Yepe3 HCIOJIb30BaHUE KaK OOMMUX €eCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W TOHATHUM, SIBJISIOIIUXCS CUCTEMHBIMH JJISI OTJCIBHBIX MPEAMETOB
€CTEeCTBEHHO--HAYYHOT'O IUKJIA.



OOuIrie ecTeCTBEHHO-HAy4YHbIE MOHITHSA: HAyYHBIH (PAaKT, TMIOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, Kiaccudukauus, TMEepPUOAUYHOCT, HaOIr0/eHuE,
OKCIEPUMEHT, MOJCIMPOBAaHUE, HW3MEpPEHUE, MOENb, SBJICHUE, MapPHUKOBBIN
3¢ deKT, TEXHOIOTHS, MAaTEPUATIBL.

dusuka: maTepusi, aToM, HJIEKTPOH, TPOTOH, HEUTPOH, HOH, HYKJIH]I, H30TOIIHI,
PannoOaKTUBHOCTbD, MOJIEKyJIa, AIIEKTPUUYECKUI  3apsiz, POBOTHUKH,
HOJYIIPOBOHUKHY, JTUAIIEKTPUKH, (OTODJIEMEHT, BEIIECTBO, TeNo, OO0BEM,
arperaTHO€ COCTOSIHUE BEILlECTBa, a3, pacTBOP, paCTBOPUMOCTb, KpHCTANINYECKast
pemérka, CriaBbl, (U3HUECKUE BEIMYUHBI, €IWHUIBI U3MEPEHHS, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1bl, CoHIIE.

buonorusi: ¢otocunres, npixanue, Ouocdepa, sKocucTemMa, MUHEpPAJIbHBIE
y0OpeHusi, MUKPO3JIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIIBI, TOPHBIE TIOPO/IbI, OJIE3HbBIE
UCKOTIaeMbl€, TOIUIMBO, BOJTHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATBHI

JIMYHOCTHBIE PE3yJbTaThl OCBOCHHUS MPOTPaMMbl OCHOBHOTO OOIIETO
oOpa3oBaHUs JOCTUTAlOTCS B XOJie OOyYeHHs XUMHUU B €IUHCTBE Y4eOHOH H
BOCIIUTATEBHOUN JIEATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMH POCCUUCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMH B
oOIIecTBe MpaBWJIaMW W HOPMaMH IIOBEJICHUS M CIOCOOCTBYIOT IMpoIleccaM
CaMOIMO3HaHUs, CAMOPA3BUTHS U COLIMATIU3AINHI 00YUYaIOIIUXCS.

JIM4HOCTHBIE  pe3yJIbTaThl  OTPaXKalOT  TOTOBHOCTh  OOYyYalOIIUXCS
PYKOBOJICTBOBAThCS CHUCTEMOM TMO3WUTHUBHBIX IIEHHOCTHBIX OpHEHTAMA U
pacIIMpEHUE OIbITA JICITEILHOCTH HA €€ OCHOBE, B TOM UHCJIE B YACTH:

1) naTpHMOTHYECKOr0 BOCIMTAHUS:

LIEHHOCTHOI'0 OTHOLLIECHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
M HAyYHOMY HACJEIUI0, TTOHUMAaHUS 3HAYECHUS XUMHUYECKON HAyKH B IKU3HU
COBPEMEHHOI'0 O0OIIEeCTBA, CIOCOOHOCTH BIAAECTh JIOCTOBEpHOM HH(pOpMaIUe o
MEPEIOBbIX JOCTUKEHUSIX U OTKPBITUSAX MHUPOBOM U OTEUECTBEHHOW XUMUU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) rpasKIaHCKOr0 BOCTIUTAHUSA:

MPEJCTABJICHUSI O COUMAIBHBIX HOPMAax M TMPABUIAX MEXINYHOCTHBIX
OTHOILIEHUH B KOJIJIEKTUBE, KOMMYHUKATHUBHOW KOMIIETEHTHOCTU B OOILECTBEHHO
MOJIE3HOM,  Yy4EOHO-MCCIENOBATENbCKOM, TBOPYECKOM W JIPYTMX  BHJAX
NeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOM NEATENLHOCTH TMpHU
BBITIOJIHGHUH YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCTIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHHUS K B3AaMMOIIOHUMAHUIO
Y B3aMMOTIOMOIIIH B MPOIIECCE ITON yueOHOM AesTeTbHOCTH, TOTOBHOCTH OLICHUBATH
CBOE MOBEACHUE M TOCTYNKH CBOMX TOBAPUILEH C IMO3UIUU HPABCTBEHHBIX H
MIPABOBBIX HOPM C YYETOM OCO3HAHHUSI TIOCIIEICTBUIM MTOCTYIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHUA:

MHPOBO33PEHUYECKUE TIPEJICTABICHHUSI O BEUIECTBE M XMMHUUYECKOW PEaKIIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKU U COCTABJISIONIUE
OCHOBY JIJII TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHSI TPUPOJIbI, B3aUMOCBS3SIX YEIIOBEKa C
MIPUPOTHOM CPENOM, O POJIM XUMHUH B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO3HAaBaTEJbHbIC MOTHBBI, HAlPABJICHHBIC HA TMOJIyYEHHE HOBBIX 3HAHUU IO
XUMHUH, HEOOXOJMMBIE I OOBSICHEHUS HAOJI0/IaeMbIX MPOIECCOB W SIBJICHUM,
MO3HABATENIbHON, WH()DOPMAITMOHHOW M YUTATENbCKON KYJIbTYphl, B TOM YHCIIC
HABBIKOB CaMOCTOSITEIbHOM paloThl C y4YeOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATYPON, JIOCTYNHBIMU TEXHUYECKUMH CpeACTBaMU HH()OPMaIMOHHBIX
TEXHOJIOT UM,

UHTEpeC K OOYyYEeHMIO M TO3HAHWIO, JI0O0O03HATENBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K €caMOOOpa3OBaHWIO, TPOEKTHOM ©  HCCIIEIOBATEIHCKON
JIEATEIIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPABICHHOCTU W YPOBHS OOyUEHHS B
JaJIbHEHIIIEM;

4) popMuUpOBaHUSA KYJIbTYPbI 310POBb:

OCO3HAHUE IICHHOCTH KHW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0pPOBBIO, YCTAHOBKH Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHHWE MOCICICTBUNA W
HETPUATUE BPETHBIX MPUBBIYEK (YIOTPEOICHHS aIKOTOJIs, HAPKOTUKOB, KypeHUs),
HEOOXOJMMOCTH COONIOJICHUS] TMpaBui O€30MacHOCTH TpH  OOpalieHud C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHON KU3HU;

5) Tpy10BOI0 BOCIIMTAHMS:

MHTEpEC K MPAKTUYECKOMY U3Y4YCHUI0 Tpodeccuil U Tpyaa pa3iuyHOTO poja,
YBaXKEHHE K TPYAY U pe3ysibTaTaM TPYJI0BOMU AEATEILHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUsT  NPEIMETHBIX 3HaHUM 1O  XUMHHM, OCO3HAHHBIM  BBIOOP
WHIMBUTyaIbHON TPAEKTOPUU MPOJOHKEHHUST 00pa30oBaHusl C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCcHenHon npodeccuoHaabHON eSITENHbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOGhECCUOHANIBHON CPEJIE;

6) 3K0J10r14eCKOro BOCIIMTAHMS:

HKOJIOTHUYECKH 11€7I€CO00PA3HOE OTHOIICHHUE K MPUPOE KaK UCTOUYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYIICCTBOBAHMS, IMOHHMAaHUE IIEHHOCTH 3JI0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3MYeCKOMY M TICHXHYECKOMY 370pPOBBIO, OCO3HAHHE IEHHOCTH COOJIIOICHUS
npaBuiI 0€30MaCHOTO MOBEICHUS MTPU padOTe C BEIIECTBAMH, a TAKKE B CUTYAIIHSIX,
YTPOXKAIOIINX 3[0POBbIO U KU3HU JIFOJIEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, MOJydaeMble MPU U3YYECHUU XUMUH, IS
pELICHUS 3a/1a4, CBSA3aHHBIX C OKPY’KAIOLIEH MPUPOJIHOU CPEIOH, ISl MIOBBIIICHUS
YPOBHSI  DKOJIOTUYECKOW  KYJBTYpbl, OCO3HaHUS TJI00aJbHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEM M TMyTeHl UX peIIeHUs MOCPEACTBOM METOJOB XHUMUH,
AKOJIOTUYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHUKAaTUBHOMN U COLMAJIBHOW NMPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATDBI

B coctaBe MeTanpeAMETHBIX pE3yJbTATOB BBIICIAIOT 3HAUUMBIE IS
dhopMUpOBaHUSI MUPOBO33PEHHUSI OOIIICHAYYHBIC MOHATHS (3aKOH, TEOPHU S, PUHITHII,
runoTesa, (Qakr, cucTeMa, TMPOIEecC, OHKCIEPUMEHT U Jpyroe.), KOTOpbIC
HCIIOJIB3YIOTCS B €CTECTBEHHO-HAYUHBIX YUEOHBIX MpeAMEeTax U IO3BOJISIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (OPMHPOBATH MPEACTABICHHE O IEIOCTHOMN



HAy4YHOM KapTHMHE MHpA, U YHUBEpCAJIbHbIE yueOHbIE IeUCTBUS (IT03HABATENIbHbIE,
KOMMYHUKATHUBHBIC, PETYJISATHUBHBIC), KOTOphIE 0OecrneunBaroT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYUIECTBJICHUIO y4eOHOMU
NEATEIIbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIe 1eiiCTBUS

Bba3oBble Jjornueckue JelicTBUA:

YMEHUSI MCIOJb30BATh MPUEMBI JIOTUYECKOTO MBIIUICHUSI MPU OCBOCHUU
3HAHWM: PACKPBIBATh CMBICI XHMHUYECKHX TMOHATHNA (BBIAEIATH WX XapaKTePHBIE
MPU3HAKHN, YCTAaHABIMBATh B3aMMOCBS3b C JPYTUMH TOHSITHSIMH), WCIIOIH30BAThH
TIOHATHS JIJIs1 OOBSICHEHHUS OTJIEIBHBIX ()aKTOB M SBJICHHUM, BEIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIaCCU(PUKAMU XUMHUYECKUX BEIIECTB U XMMHUYECKHX pPEaKIUH,
yCTaHaBJIMBATh MPUUMHHO-CIICJCTBEHHBIC CBA3U MEXAY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTHYECKHE PACCYXACHUS (MHIYKTUBHBIC, NCTYKTUBHBIC, 110 aHAJIOTHH),
JieaTh BBIBOJIBI M 3aKITFOUCHHS,

yMEHUE TMPUMEHSTh B TIPOILIECCe TO3HAHUA TOHATHS (MPEAMETHBIE U
MeTaIpeIMETHbIC), CHMBOJIUYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yEMbI€ B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMHUH MOJIEIbHBIC MIPEACTABICHUS —
XUMHUYECKUN 3HAK (CHMMBOJ DJIEMEHTa), XUMHu4eckas (opmylia W YypaBHEHHUE
XUMUYECKON PEAKIUU — TMPH PEIICHUN YIeOHO-TI03HABATENBHBIX 3a7a4, ¢ YIETOM
TUX MOJIETBHBIX MPEJICTABICHUN BBISIBIISITH W XapaKTEPU30BaTh CYIIECCTBEHHbIE
MPU3HAKN U3YYaeMbIX O0BEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEaKIUH,
BBISIBIIATH  OOIME  3aKOHOMEPHOCTH, IPUYMHHO-CJICACTBEHHBIC CBS3HM U
MPOTUBOPEYHS B U3YIACMBIX TIPOIIECCAX U SIBJICHUIX.

ba3oBble uccienoBaTebCKHe 1eiiCTBUS:

YMEHHUE HCIOIb30BaTh MOCTABICHHBIE BOIPOCH B KauyeCTBE HHCTPYMEHTA
MO3HAHUS, & TAKXKE B Ka4€CTBE OCHOBBI 11l POPMUPOBAHUS TUIIOTE3HI TIO TPOBEPKE
MIPaBUJILHOCTH BBICKA3bIBAEMBIX CYKIICHHUIA

NPUOOPETEHUE ONbITa IO TUIAHUPOBAHWIO, OPTaHU3AMH W TIPOBEICHUIO
YUYCHMUECKUX JKCIIEPUMEHTOB, yMEHHWE HaOmomaTh 3a XOJOM Ipoliecca,
CaMOCTOATEIILHO MPOTHO3UPOBATH €0 Pe3yJbTar, PopMyIupoBaTh 000OIIEHUS U
BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEAEHHOTO OMbITA, UCCIIECIOBAHUS, COCTABIATh OTUET
O MpOJIeTTaHHOM padoTe.

Pa6ora ¢ undpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHGOPMAIHIO
pa3TUYHBIX BUIOB U (HOPM MPECTABICHUS, TTOJYyIaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(Hay4HO-TIOMyJIIpHAs JIUTEpaTypa XUMHUYECKOTO COJEpXKaHUS, CIPAaBOYHBIC
nocoOus, pecypcsl MHTepHETa), KPUTUYECKH OIICHUBATH IPOTHUBOPCUYHMBYIO M
HEJIOCTOBEPHYIO MH(POPMAITHIO;



YMEHME MPUMEHATh PA3IUYHbIE METOJbI U 3alPOChl MPU MOUCKE U OTOOpE
UHPOpPMAILlMM U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOAMMBIX JJIsi BBIITOJHEHUS
y4€OHBIX U MO3HABATEJBHBIX 33/1a4 ONPEJEIEHHOTO TUIIA, IPUOOPETEHNE OIBITA B
o0nacTd  MCHOJB30BaHUS  HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIJICHUE KYJIbTYpO aKTUBHOTO MCIIOJIb30BAHUS PA3ITMYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENILHO BbIOMpaTh ONTUMAJIbHYIO (POpMY MpeACTaBICHUS UH(DOPMALIUU U
WUIIOCTPUPOBATh PpEIIAEMbIE 3a7a4d HECJIOKHBIMU CXEMaMH, JuarpamMmamy,
npyrumu popmamu rpaduKu ¥ UX KOMOWHAIUSIMU;

YMEHHE UCIOJIb30BaTh M AaHAIU3MPOBAaTh B TMpolecce Y4YeOHOH W
UCCIIEIOBATENLCKON NIEATEIbHOCTH MH(POPMAIUIO O BIUSHUHU MPOMBIIUICHHOCTH,
CEJIBCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPYKAIOIIEW IMPUPOIHOU
Cpelbl.

KoMMmyHMKaTHBHBIE YHMBeEpPCcaJbHbIe y4eOHbIe JeHCTBUS:

YMEHUSI 33]1aBaTh BOMPOCHI (B X0/€ raiora v (W) JUCKYCCHH ) IO CYIIECTBY
oOcyxgaemMol TeMmbl, (OPMYIMPOBAaTH CBOM MPEIIOKEHUS OTHOCUTENIBHO
BBIIIOJIHEHHUS NIPEIVIOKEHHON 3a/1a4K;

YMEHUS  NPEICTaBIATH  MOJYYEHHBIC  pe3yibTaTbl  IIO3HABATEJIBHOM
NEATEIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTaX; JeJaTh MpPE3CHTALUIO
pE3yNbTATOB BBINOJHEHUS XMUMHYECKOIO SKCIIEpUMEHTa (Ja0OpaTOPHOIO OIbITa,
71a00paTOpHOI pabOTHI 110 UCCIEAOBAHUIO CBOMCTB BEIIECTB, yUEOHOIO IIPOEKTA);

YMEHHSI Y4€OHOTO COTPYAHMYECTBA CO CBEPCTHUKAMM B COBMECTHOMU
MO3HABATEJIbHOM W MCCIEOBAaTEIbCKOM  JACSATENBbHOCTH  IpPU  PELIECHUU
BO3HMKAIOIIMX TPOOJeM Ha OCHOBE yuy€Ta OOIIMX HMHTEPECOB M COTJIACOBAHUS
no3uuuid (o0cyXkaeHusi, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMbI», KOOPAHHALIMS
COBMECTHBIX JCHCTBUM, OIpPEACICHHE KPUTEPUEB II0 OLEHKE KadyecTBa
BBITNIOJIHEHHOM paboOThl U JpyTHE).

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBHSA:

YMEHUE CAMOCTOSITENIbHO ONPENEHATh UENH JEATebHOCTH, IUIAaHUPOBATH,
OCYILIECTBIISITh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTh, BHIOUpaTh Harbosee 3pheKTUBHBIC CIIOCOOBI pelieHusl yUeOHbIX U
IIO3HABATEJIbHBIX 33Ja4, CaMOCTOSTENIBHO COCTAaBJISATh WJIH KOPPEKTHPOBATH
MIPEUIOKEHHBIA AJITOPUTM  JIEVCTBUWA TIPU BBINOJHEHUHM 33JaHUA C  YYETOM
MOJIYYEHUs] HOBBIX 3HAHUU 00 M3ydaeMbIX OOBEKTaX — BEILECTBAX M PEAKIMSIX,
OLICHMBATh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCITOJIB30BATh ¥ aHAIIM3UPOBATH KOHTEKCTBI, IPEAJIAraeMbIE B YCIOBUU 33]IaHUN.

MNPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX PE3yNbTaTOB IO OCBOCHHUIO 00s3aTEIbHOrO
cCoJlepKaHMs, YCTAHOBJIEHHOIO JaHHOM ¢enepaibHOM paboyeil mnporpaMMoH,
BBIJIETISIIOT: OCBOEHHBIE OOYYAlOIIMMUCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOObI



NeucTBul, crneruduueckue IS TpeAMeTHOM o0jacth  «XUMHUS», BHUJIBI
JNEATEIBHOCTH 1O  TMOJYYEHHID HOBOIO  3HAaHUS, €ro  HWHTEpIpETalUH,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyaIlUsIX.

K xoHiy 00yueHus B 8 ki1acce rnpeaMeTHble pe3yJibTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YJAIONTUXCSI YMCHUIA:

e PpACKpBIBAaTh CMBICJ OCHOBHBIX XMMHUYECKHX IMOHSATHUW: aTOM, MOJIEKYJa,
XUMUYECKUH 3JIEMEHT, MPOCTOE BELIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(oHOpOIHAsT M HEOJAHOPOAHAs), BaJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJICKYJISIpHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBasi J10J1sl XUMHUUYECKOTO 3JIEMEHTa B COCIMHEHUH, MOJIAPHBIA 00BEM,
OKCHJI, KHCIIOTAa, OCHOBAHHE, COJb, 3JIEKTPOOTPULATEIBHOCTh, CTEIECHb
OKHUCJICHHS, XMMHUYECKasl peakius, KiacCU(pUKAIUs pPEeaKIui: peakiuu
COCMHEHUS, PEAKIHMH PA3JIOKECHUS, PEaKUUW 3aMEUICHUS, PEaKUUU
0oOMEHa, 3K30- U SHJOTEPMHUUYECKHE PEAKIIMH, TEII0BOU 3P (EKT peakiuu,
AJIpO aToMa, SJIEKTPOHHBIN CJIOM aToMa, aTOMHast OpOUTalb, paauyc aToma,
XUMUYECKasl CBSI3b, MOJISIPHAS W HEMOJIAPHAs KOBAJICHTHAs! CBSI3b, MOHHAs
CBSI3b, HWOH, KAaTHOH, AaHWOH, pacTBOp, MaccoBas JOJs BEIIEeCTBa
(mpolLieHTHAasi KOHIICHTpAIUsi) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH H
MPUMEHSThH 3TU NOHATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPALLICHUI;

e HCIOJBb30BaTh XHWMUYECKYIO CHUMBOJMKY JJIS COCTaBJICHHUS (HOPMYI
BEIIECTB U YPABHECHUN XMUMHUYECKUX PEAKIUN;

e OIpENENSATh BAJIGHTHOCTh ATOMOB JIEMEHTOB B OMHAPHBIX COCIMHEHUSIX,
CTENEHb  OKHUCJICHHS  JJIEMEHTOB B  OMHApPHBIX  COCJAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIAcCy COEAMHEHUN 10
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAJIGHTHAasT W HOHHAas) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpbiBaThb cMbIci [lepuoanueckoro 3akona JI. M. Menaeneena:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJioxkeHus B llepuoanueckoil cucreme,
3aKOHOB COXPAHEHUsI MAcChl BELIECTB, MOCTOSHCTBA COCTaBa, aATOMHO--
MOJIEKYJISIPHOTO YYEHHUSI, 3aKOHA ABOTaJIpo;

e OIKCHIBATh W XapakTepu3oBaTh TabmuuHyto ¢opmy Ilepuoauueckoit
CUCTEMbl XHUMHYECKHUX OJJIEMEHTOB: pa3iudaTh IMOHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mobounas noarpynna (b-rpymma)y, Mansie U
OOJIbIIIE TIEPHOJIbI, COOTHOCUTH OO0O3HAYCHMS, KOTOpPhIE HUMEIOTCA B
tabnuie «llepuoauueckas cucteMa XumMuU4eckux »dyemeHToB [[. U.
MenpeneeBay € YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3aps]l iApa, OOIIEE YUCIIO JIEKTPOHOB U
pacrpejiesieHue UX MO AJIEKTPOHHBIM CIOSM);

KJIaCCU(PUIIMPOBATh XMMUYECKHUE JJIEMEHTHI, HEOPTraHUYECKHUE BEIIECTBA,
XUMHUYECKHE PEaKIUH (M0 YUCIYy M COCTaBy YYacCTBYIOIIMX B pPEaKIUU
BEIIECTB, [0 TEIJIOBOMY 3D (PexTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHYECKHUE CBOWMCTBA BEILECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKIasi ONMMCAHNE MPUMEPAMU MOJICKYIISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

IPOTHO3UPOBATh CBOIMCTBA BELIECTB B 3aBUCUMOCTH OT UX Ka4eCTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAaHUS XHUMHUECKUX TPEBpAIlCHUNd B
Pa3INYHBIX YCIOBUSX;

BBIUUCIISATH OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIF0 XHUMHYECKOTO 3JeMeHTa Mo (hopMyJie COEIUHEHMS,
MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, IPOBOJUTH PACUETHI IO YPABHEHHUIO
XUMHUYECKOHN peaKlnu;

IPUMEHSATHh OCHOBHBIE ONIEPALIMU MBICIUTEIbHON ACSITENLHOCTY — aHAIN3 U
CHUHTE3, CpaBHEHHE, OOOOIICHHEe, CHCTeMaTH3aIluio, Kiaccu(uKaImio,
BBISIBJICHUE TPUYHMHHO--CIEACTBEHHBIX CBSI3€d — ISl M3YYEHUS CBOWCTB
BEIIECTB M XWMHUYECKHUX pEaKlud, €CTECTBEHHO-HAYYHBIE METOIBI
NO3HaHUsI — HAOIIOJEHUE, H3MEpPEHHE, MOJEIMPOBAHUE, SKCIEPUMEHT
(peanbHBIN 1 MBICJICHHBIN);

CJIeI0BATh IMPAaBUJIaM MOJIb30BAHUS XUMHUECKOU MOCYA0M U JIa0OPaTOPHBIM
o0opyZoBaHMEM, a TakKXe mpaBuiaM oOOpalleHHs C BElIeCTBaMU B
COOTBETCTBHM C HWHCTPYKUMSMU TIO BBIMOJHEHUIO J1a0OPATOPHBIX
XUMHUYECKHUX OMBITOB IO MOJYUYEHHUIO U COOMPAHUIO IT'a3000pa3HbIX BEIIECTB
(Booposia M KHUCIOpOJia), IPUTOTOBICHUIO PAaCTBOPOB C OIpeneIEHHON
MacCOBOM JOJIEM PAaCTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh U IMPOBOIAUTH
XUMHUYECKUE SKCIEPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB ILEIOYEH U
KHUCIIOT C TIOMOIIbIO UHIUKATOPOB (JTaKMyC, eHON(PTAICUH, METUIOPAHK

U Jpyrue).

K koHiy oOyueHus B 9 kiacce npeaMeTHble pe3yIbTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCSI YMEHU:

pacKpbIBaTh CMBICJ OCHOBHBIX XWMHMUYECKHMX NOHATHUWA: XHWMHUYECKHM
DJIEMEHT, aTOM, MOJIEKYJA, WOH, KaTMOH, AaHWOH, IPOCTOE BELIECTBO,
CJIO)KHO€ BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBLHOCTh, CTEIICHb
OKHUCJICHUS, XUMUYECKasl peaKIusi, XUMUYECKasi CBS3b, TEIJIOBOU 3P (DeKT
peakuuu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJEKTPOJMTUYECKAS] IUCCOLUMALMS, PEAKUUA HOHHOTO
oOMeHa, Karaau3aTop, XWMHUYECKOe paBHOBECHE, OOpaTUMbIe U



HEOOpaTUMbIE pEaKlMM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIbHBIE pPEAKIUH,
OKHUCIIUTEIb, BOCCTAHOBHUTEIb, OKUCIIEHUE U BOCCTAHOBIICHHUE, aJUIOTPOIU,
aM(pOTEpPHOCTb, XUMHYECKast CBSI3b (xoBaneHTHas, MOHHAs,
MeTajuInYecKas ), KpUCTAIINYEeCKas pelETKa, KOppO3Usl METAJUIOB, CILIABHI,
CKOPOCTh XMMHUYECKON pEeaKIuH, MPEAENbHO JOIMYCTUMAas KOHIIEHTPALIHS
ITJIK BemiecTBa;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSITH 3TU NOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIIONIb30BaTh XHUMHMUYECKYI0 CHUMBOJIMKY [UIsl COCTaBieHHS (GopMyll
BEIIECTB U YPABHECHUN XMMHUYECKUX PEAKIUN;

ONPENIEIATh BAJICHTHOCTD U CTENEHb OKUCJIEHUS XUMUYECKHUX JIEMEHTOB B
COCIMHEHUAX PpA3IUYHOTO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K
ONpeAeNEHHOMY KJIACCY COEOWHEHUU Mo (opmyrnam, BHJI XUMHYECKOU
CBA3M (KOBAJECHTHAs, WOHHAsA, MeETaJuIMYecKas) B HEOPraHUYECKUX
COCIIMHEHUSX, 3apsii MOHA M0 XMMUYECKON (opMylie, XapaKTep Cpebl B
BOJIHBIX PACTBOPAX HEOPraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUITMYECKOU
PEIETKN KOHKPETHOTO BEILECTBA;

packpeiBath cmbich Ilepumoamueckoro 3akona [[. M. MeHneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHWE: OIUCHIBaTh W XapaKTEpHU30BaTh
Tabnuunyio (opmy Ilepruoandeckoil cuCTeMbl XMMHUYECKHX 3JIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHas mnoArpynna (A-rpymnma)» U «mobouyHas
noarpynna (b-rpynma)», manbsie u OOJbIIME MEPUOJBI, COOTHOCHUTH
0003HaYeHUs1, KOTOPbIE UMEIOTCS B IEPUOINYECKON TaOIULE, C YNCTOBBIMH
XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsa  AApa, oOllee YuCiIo BJIEKTPOHOB U paclpeleieHHe HX IO
AJIEKTPOHHBIM CJIOSIM), OOBSCHATH OOIIUE 3aKOHOMEPHOCTH B U3MEHECHHUH
CBOMCTB 3JIEMEHTOB M HMX COEAMHEHUHN B Mpelesax MajblX NEPUOJI0B U
TJIABHBIX TMOJATPYM C Y4ETOM CTPOSHUS UX aTOMOB;

KJ1acCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBa,
XUMHUUYECKUE peakiuu (M0 YUCIy M COCTaBy YYaCTBYIOLIMX B peaKUUU
BELIECTB, MO TEIUIOBOMY 3(P(EKTy, N0 M3MEHEHUIO CTENIEHEW OKHCIICHUs
XUMHUYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME M CHENU(PUYECKHE XUMHYECKUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEILIECTB, MOJITBEPKIAs OMNHUCAHUE
NpUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKLINM;

COCTABJISITh  YPaBHEHUS AJEKTPOJUTUYECKON JHUCCOLMALMM  KHUCIIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAILEHHbIE YPABHEHUS PEAKLIMI HOHHOTO



oOMeHa, YypaBHEHHS pEakiui, TMOATBEPKAAIINX CYIIECTBOBAHUE
TCHETUYCCKOM CBSI3U MEXK/y BEIECTBAMH PA3INIHBIX KJIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCJIUTEIHHO-BOCCTAHOBUTENBHBIX  PEAKITHA
MIOCPEACTBOM COCTaBIICHUS 3JIEKTPOHHOTO OajaHca STUX peaKklui;
MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHSI,
BO3MOXXHOCTH TIPOTEKaHUS XUMHYECKHX MPEBPAIICHUN B pa3IUIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEIILHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MAcChl BEIIECTB,
MacCOBYIO [IOJII0 XHMHUYECKOTO »3JeMeHTa Mo (opMmyse COeAMHEHUS,
MacCOBYIO JIOJIO BEIIIECTBA B pACTBOPE, TPOBOAUTH PACUYETHI 110 YPABHEHUIO
XUMHYECKOHN peaKinu;

cOOJII01aTh TIPaBUIIa MOJIH30BAHUS XUMUYECKOM MOCYA0M 1 1a00paTOpHBIM
o0opy/ioBaHMEM, a TaKXe TMpaBwia oOpalleHHuss C BEIIeCTBAaMU B
COOTBETCTBHUM C MHCTPYKIHSIMH TIO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHUYECKUX OTBITOB 110 MOJTYYEHHUIO U COOMPAHUIO ra3000pa3HbBIX BEIIECTB
(aMMmaka u yrieKucIioro rasa);

MPOBOJIUTH PEAKIUH, TOATBEPKIAIOIINE KAaUeCTBEHHBIN COCTAB Pa3TUYHBIX
BCIIIECTB: PACMO3HABATh OMBITHBIM IyTEM XJIOPHI-, OpPOMUI-, HOIUI-,
KapOoHart-, (ocdar-, cunmkar-, cyiabdar-, TUAPOKCHUII-MOHBI, KATHOHBI
aMMOHHUSI U HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIME B BOJIHBIX
pacTBOpax HEOPTraHUYECKUX BEIICCTB;

MIPUMEHSATH OCHOBHBIE OTIEPAIIN MBICIIUTECILHOMN EATETHOCTH — aHATIN3 U
CUHTE3, CpaBHEHUE, 0000IIEHNEe, CUCTEMATU3aIINIO0, BBISIBIICHUE PUUNHHO-
CJICICTBCHHBIX CBSI3€H — JJII M3YyYCHHs] CBOMCTB BEMIECTB M XMMHYECCKUX
peakiuii, €CTEeCTBEHHO-HAYYHbIE METO/bl TIO3HaHUS — HaOI0ICHUE,
U3MEpPEHUEe, MOJICIIMPOBAHUE, DKCIIEPUMEHT (PeaibHbIM U MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
Koan4yecTBO 4acoB
Ne HaumeHoBaHue pa3iesioB u dyeKkTpoHHbIE (LM POBbLIE)
KoHnTpoabHbie IIpakTH4eckue
n/n TeM NPOrpaMMbl Bceero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThbI padoTbI
Paznea 1. [lepBoHayaibHble XUMHYECKHE TIOHATHS
Xumusa — Ba)kHas 00J1aCThb bubnnoreka IIOK
11 €CTECTBO3HAHUA U 5 ) https://m.edsoo.ru/7f41837c.
' MPAKTUYECKOU IESITEIbHOCTH Undposan nabopatopus
YeJI0BCKa «Apxnmeg»
bubmuorexa [JOK
12 BemectBa 1 xumMudeckue 15 1 https://m.edsoo.ru/7f41837¢c
) peakiuu LUmndposas nabopatopma
«Apxnumea»
Uroro no pazneny 20
Pa3nen 2. Baxkneiime npeacTaBuTe/ M HEOPraHMYECKUX BelIeCTB
21 Boznyx. Kucnopon. [Toustue 6 bu6mmoteka [IOK
' 00 okcugax https://m.edsoo.ru/7f41837¢
bu6mmoteka [IOK
29 Bonopoa.Ilonstue o kucnorax g 1 https://m.edsoo.ru/7f41837¢c
' U COJISIX Undposan nabopatopus
«Apxumen»
bu6nuoreka [IOK
73 Bopna. PactBopsl. [Tonsatue 06 5 1 1 https://m.edsoo.ru/7f41837¢c
' OCHOBAHHMAX Uundposas nabopatopma «
Apxumeg»



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837cр
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

24 OCHOBHBIE KJIaCChI 1 bubmuorexa [JOK
' HEOPraHUYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837¢
Uroro no pazaeny 30

Paznen 3. llepnoanueckuii 3axkoH u [lepuoguyeckas cucrema xummudeckux 371eMeHToB /. . MenaesieeBa. CTpoeHue aToMoB.

XumMuueckasi cB3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbBIE pe€aKknuu

Ilepronnueckuii 3aKOH U

31 [lepuonuueckast cucrema 7 bubmmoreka [IOK
XUMHUYECKHX 31eMeHToB /l. W. https://m.edsoo.ru/7f41837¢c
MengeneeBa. CTpoeHue aTroma
XumMudecKkas CBs3b.

3.2 OKHCIUTENBHO- 8 bubmmorexa [TOK

https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEJIbHBIC PEAKITUU
bubmuorexa [JOK
Hroro nio pasaeny 15 https://m.edsoo.ru/7f41837¢
PeszepBHoe Bpemst 3 bubmorexa [TOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/l P Konrpoabnbsie IIpakruueckue (icpp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3znes 1. BemecTBo 1 XUuMH4YeCKHe peakuuu
11 [ToBTOpEeHUE U yriryOieHne 3HaHUM 5 | bubmmoreka [JOK
' OCHOBHBIX pa3/IeioB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peaxiuit https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAsT JUCCOLMALIHSL. 2 1 1 bubmmoreka [JOK
' XUMHUYECKUE PEAKIIUU B paCTBOPAX https://m.edsoo.ru/7f41a636
Uroro no pazueny 17
Pasznea 2. Hemerananl 1 UX coeNHEHUS
21 OO0m1as XxapakTepUCTUKa XUMHUUECKUX 4 | bubmuoreka [JOK
' anemeHToB VIIA-rpynmbl. ["ajgorenst https://m.edsoo.ru/7f41a636
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u e€ 6 bubmmorexa [TOK
) PYIIBL. £-€p https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO61mas XxapakTepUCTHKA XUMUYECKUX
23 aneMeHTOB VA-rpymnmsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO0mas XxapaKTepruCTUKa XUMHIECKUX
2.4 sanemeHToB [VA-rpynmnel. Yraepon u 8 1 2 Bubmmorexa [IOK
) . Py ' POt https://m.edsoo.ru/7f41a636
KPEMHHM U UX COETUHEHUS
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
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Pazgea 3. MeTaaubl M HX COeTUHEHUA

bu6nmmoreka [IOK
A i 4
3 Obuwme cBoiicTra MeTaLIOB https://m.edsoo.ru/7f41a636
bubnunorexa LIOK
2 B 7 1
3 aXKHEHUIIe MeTaJUIbl U UX COCIUHCHUS 6 hitps://m.cdsoo.ru/ 7412636
Hroro no pazneny 20
Pasznen 4. Xumus U OKpysKamomas cpeaa
4.1 BemiectBa 1 MaTepuaibl B )KU3HU YEJIOBEKA 3 buGnuorexa [IOK
' B p https://m.edsoo.ru/7f41a636
Uroro no pazueny 3
PesepBHOE Bpems 3 bubmorexa HOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68
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