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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUW K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
00pa30BaTENbHOM MPOTrPaMMbl OCHOBHOTO OOIIIETO0 00pa30BaHUs, MTPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepasbHON paboueil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPEnoAaBaHusi yaeOHOro npeamera « XuMus»
B o0Opa3zoBaTenbHbIX opraHuzanusx Poccuiickoit ®enepanuu, peain3yrommx
OCHOBHBIE 001I€00pa3oBaTenbHble mporpamMmbl  (yTB. Pemenuem Komnerun
Munnpocsemennst Poccun, nmpotokod ot 03.12.2019 NelIK-48H).

[Iporpamma 1mo xuMuu [Oa€T MNPEACTaBICHUE O LENAX, OOLIEH CcTpaTeruu
OoOy4eHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIMXCS CPEICTBAMHU Y4eOHOTO
npeaMera, YCTaHABIIMBAET 00s13aTEIbHOE IIPEIMETHOE COJIepKaHue,
IpeaycCMaTpUBaET pacCIpeiesieHHe €ro Mo KilaccaM U CTPYKTYPUPOBAHHE IIO
paszienamM M TeMaM MPOrpaMMbl MO XHMHH, OMNPEIEISeT KOJWYECTBEHHBIE U
KaueCTBECHHbIC XapaKTePUCTUKHU coJiepKaHus, PEKOMEHTYEMYIO
MOCJEAOBATEIbHOCTh M3YYEHHS] XHUMHUU C YYE€TOM MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJaroluxcs, ONpeaAesisieT BO3MOXKHOCTU MpeaMera st
peanuzaiuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHMS, a TaKkKe TPEOOBAaHUN K
pe3ynbratam oOy4eHHUs XUMUW Ha YPOBHE I1€JIeH M3YUYEHUs MpeMeTa U OCHOBHBIX
BUJIOB y4Y€OHO-TIO3HABATENILHON JESITENbHOCTH OO0YyYarolerocss Mo OCBOCHHIO
y4e0HOTO Co/IepKaHUsI.

3HaHWE XUMHUHM CIY>KUT OCHOBOM Juisi (OPMUPOBAHUS MHPOBO33PEHUS
oOy4Jaromnierocsi, ero MpeACTaBICHUl O MaTepUaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
posib WrpatoT (GopMupyeMble XUMHUEWH MPEICTABICHUS O B3aUMOIPEBPAIICHUIX
SHEPrud M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TI00aTbHBIX
npo0JjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUYECKOM,
MUIIEBOM U 3KOJOTUYECKON O€30MacCHOCTH, MPOOJIEM 3PaBOOXPAHEHHUSI.

N3ydenune xumuu:

CIIOCOOCTBYET  peaim3allid  BO3MOXXHOCTEH  JUII  CaMOpPa3BUTUSA |
dbopmMupoBaHUs KYJIbTYPhI JIMYHOCTH, €€ 0011Iel U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ, B (hOPMHUPOBAHUE MBIIIJICHUS W TBOPYECKUX CIIOCOOHOCTEM
oOy4aroluxcs, HaBBIKOB HX CaMOCTOSTENbHOM Yy4eOHON  JeATeTbHOCTH,
OKCIIEPUMEHTAJILHBIX M HCCICAOBATEIbCKAX YMEHUN, HEOOXOIWMBIX Kak B
MTOBCEHEBHOM JXM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIHHOCTH;

3HAKOMUT CO CHEHU(GUKON HAY4YHOTO MBIIUICHUS, 3aKJIaJIbIBAET OCHOBBI
LEJI0CTHOTO B3IJIfA1a HA €JUHCTBO MPUPO/IbI U YEJIOBEKA, SIBJSIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUN €CTECTBEHHO-HAYYHOW IPaMOTHOCTH 00YyYaIOIINXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHONICHHSI K €CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K PUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUHU OOECIEUMBAIOTCA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEeAarormyecKu
aJanTHPOBAHHBIM OTpa)K€HHWEM 0a30BOM HAYKH XMMUU Ha ONPENEIEHHOM dTane €€
pPa3BUTHSAL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHUU W HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX TMOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU C(OpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. CoaepkaHue CKIAIbIBAETCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUH O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl MO0 MPUHLUIY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJICKYJISIPHOTO YUE€HHS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoanyeckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHUM aTOMa U XUMHUYECKON CBSI3H;

— TpEeACTaBICHUM 00 dICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE HSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YPOBHSI K JIPyromy, BBITIOJNHSS (YHKIIMKA OOBSICHEHUS U MPOTHO3HPOBAHUSA
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyYCHHS
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMHUYECKOW COCTABIISAIOLICH HAYYHOU KApPTUHBI MUPA B JIOTHKE
e€ CHCTeMHOW NpHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METOJlaM TO3HaHMUS B Hayke. M3ydeHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee H3YYEHHBIX YYEOHBIX mpeAMeTOB: «OKpyXalomuil MHpY,
«buosorus. 5—7 xiacce» u «dusnka. 7 Kinacey.

[Ipy w3yyeHWH XUMHH TPOUCXOAUT (HOPMUPOBAHME 3HAHWK OCHOB
XUMHUYECKON HaykKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIIbBHOCTH 4YEJIOBEKA M KAaK OJHOIO0 M3 KOMIIOHEHTOB MHPOBOM KYJIBTYDBI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHMHM CHUCTEMbl XHUMHUECKHUX
3HAHUN — BaXHEUHNX (PAaKTOB, MOHATUN, 3aKOHOB M TEOPETUUCCKUX TMOTOKEHUH,
JIOCTYITHBIX 00OOIICHU MHPOBO33PEHUECKOTO XapakTepa, s3blKa HAyKH, B



OpUOOIIEHUHM K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyYEHUU BEILIECTB U
XUMHUYECKHUX PeaKIuid, B (OpMUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHHUN U
UX T[PUMEHEHWU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NEesATEeIbHOCTH, OCBOCHMM NpPaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM KU3HHU.

[Tpu u3yyeHUM XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HAYEHHE MPUOOPENH TaKUE LU, KaK:

— (¢GOopMHUpOBaHHE WHTEIUICKTyaJlbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY INPUHATHIO PELICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHAM KU3HU;

— HampaBJIEHHOCTh OOy4YeHUST HA CHUCTEMaTHYECKOE MPUOOIICHHE
oOy4JarommMxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHOM JEATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIIMM MOTHBAIIMIO U PAa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUi, CITOCOOCTBYIOIIUX MPUOOPETEHUIO O0YyYatOIIUMUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3UYHBIX BUJOB EATEIbHOCTH;

— (dopmupoBanue oOmeld (QYHKIIMOHATIBHOW M  €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpPYXaIOLEr0 MHpA, MCHOJIb3Ys 3HAHUS W OMbBIT, MOJIYYCHHbIC MPU H3YYECHUU
XUMHH, TPUMEHATh WX TPH pEHIeHHH TpoOJiieM B TOBCEIHEBHON >XM3HU U
TPYAOBOU JIESATEIBHOCTH;

— ¢opmupoBaHHe y OOydYalOMMXCA TIyMAaHUCTHYECKUX  OTHOILCHHI,
NOHUMAaHUSl LEHHOCTH XUMUYECKUX 3HAHUM HJi1 BBIPAOOTKH 3KOJIOTHYECKHU
1eJIeCO00pa3HOro0 TOBEAEHUS B OBITY M TPYAOBOH JEATEIBHOCTH B IIENIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH PUPOJTHON CPEIbI;

— pa3BUTHE MOTUBAlMU K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOGHMsI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPaBICHHOCTH JAJbHEWUIIETO
oOy4eHus.

OOmiee YMCIO YacoB, OTBEACHHBIX IS HW3YYEHUST XHMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctasisieT 136 yacos: B 8 kimacce — 68 gacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COAEPXKXAHUE OBYUEHUA

8 KVIACC

ITepBoHaya/IbHBIC XUMHYECKHE OHATHSA

[Ipenmer xumuun. Posib XMMHUM B )KU3HU 4€NIOBEKAa. XUMHS B CUCTEME HayK.
Tena u BemiectBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemecTs. [loHsaTHe 0 MeToAax MO3HAHMS B XMMHMM. UMCTBIE BEIIECTBA U CMECH.
Crioco0bl pa3eneHus: CMECEH.

ATOMBI M MOJIEKYJIBl. XHMHYECKHE 3JeMEHThl. CHMBOJIBI XUMHYECKHX
aneMeHTOB. [IpocTbie U COXKHBIE BellecTBAa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmyna. BajaeHTHOCTH aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. OTHOCHUTENbHAs aToOMHas Macca.
OTtHocuTeNbHAs MOJEKYISIpHAs Macca. MaccoBast 40 XMMUYECKOTO JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosb. MonsipHast Mmacca. B3auMoCBsI3b KOJIMYECTBA,
MacCchl M 4YHMCJIAa CTPYKTYpPHBIX e€AuHMI] BemiecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COETUHEHUH.

du3nyeckne U XMMUYECKUE SBJICHUS. XUMUYECKAsl pEaKUs U €€ NMPU3HAKU.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMHUYECKHE ypaBHeHUs. Knaccuduxanus
XUMUYECKUX PEeaKIUi (COeTUHEHUS, PA3I0KEHNUs, 3aMEILICHHsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHUYECKOHM IMOCYOMW, MpaBuWiIaMu paboThl B JabopaTtopuu U
npuémMamMu oOpalleHus: ¢ JIabopaToOpHBIM 00OpPYAOBAHHEM, U3YYCHHE U OMUCAHUE
(Gu3MYeCKuX CBOMCTB O00pa3loOB HEOPraHMYECKHX BEIIECTB, HAOIIOACHHUE
¢usnueckux (IJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUIIEHUE U KOHJIEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHUE CBEYM, MPOKAJTMBAHUE
METHOM TTPOBOJIOKH, B3aUMOJICHCTBHE MeJa C KUCJIOTOM) sSIBJIICHUI, HAOMIOICHUE U
ONMKCAHWE NPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakluil (pasiiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHIIA
meau (1) mpu HarpeBanuu, B3aumojieicTBre xkene3a ¢ pactBopom cosd meau (II),
U3y4eHHE CIOCOOOB pa3/JelieHus CMeceil: ¢ MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIApUMBaHUE, AUCTWLISALUSA, XpoMaTtorpadus, IpOBEICHHE OUUCTKH IMOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHUWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHME MOJIEJEH MOJIEKYJ
(ILIapOCTEPKHEBBIX ).

Baxkueiye npeacTaBUTe M HEOPraHNYECKHUX BELECTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopon — 3jieMeHT U mpocroe
BenlecTBo. Haxoxkaenue kuciaopoga B HOpupole, (U3MuUecKue M XUMHYECKUE
cBoiictBa (peakuuu ropenusi). Oxcuasl. Ilpumenenue xkucinopoaa. CrocoObl



MOJIYYCHHUST KUCTopoAa B JabOpaTOpuud W TPOMBINUICHHOCTH. Kpyrosopor
Kucaoposa B mpupojie. O30H — alIoTpoIHas MOU(UKALINS KHCIOPO/Ia.

TennoBoit 3¢ (deKkT XUMHUECKON peaklnu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdeKkTa, pazpyieHrne 030HOBOTO CIIOSI.

Bopopon — nsnemMeHT m mpocrtoe BemecTBO. HaxoxaeHue Bogopona B
npupoae, GU3NYECKHE ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
nonyyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM razoB. Pacy€Tel Mo XUMUYECKUM YPaBHEHUSIM.

dusnyeckue cBoucTBa BOABl. Boma kak pactBoputesb.  PacTBOpHI.
HacpilieHHbIE M HEHACBIIMIEHHBIE PAcTBOPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIECTBA B PaCTBOPE. XMMHUYECKUE CBOMCTBA BOALl. OCHOBaHHS.
Ponp pacTtBOpoB B IpUpOZiE€ U B KHU3HU 4esoBeka. KpyroBopor BoAbl B MPUPOJE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJI.

Knaccuduxanus Heopranndeckux coenuneHuit. Oxcunpl. Kimaccuduxanus
OKCUJIOB:  coieoOpasywomiue (OCHOBHBIE, KHUCJIOTHbIC, aM@OTEepHbIE) U
HecosieoOpasyromue. Homenknarypa okcuaoB. Dusnueckue U XHUMHYECKHE
cBoMCTBa OKCHIOB. [losrydeHrne OKCUI0B.

OcunoBanus. Knaccudukanuss oCHOBaHMM: WIENOYM W HEPACTBOPUMbIC
ocHoBaHusA. HoMeHknatypa ocHoBaHuid. PU3MYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuu. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanusa kucnor. Homenknarypa kucnor. @usnyeckue u
XUMHYECKUE CBOMCTBAa KHUCIOT. Psn aktuBHoctu metamnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenue cosen.

['eHeTnueckas CBSA3b MEXKIY KIaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKcnepumenm:

KauEeCTBEHHOE ONPENEIICHUE COAEPKaHUs KUCIOpOAa B BO3AyX€, MTOIYUEHHUE,
coOupaHue, pacrno3HaBaHWE U M3YyYEHHE CBOMCTB KHCIOpOJa, HAOIIOICHHE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpeKpalieHus: TOpeHHs (MmoXxapa), O3HAKOMJIEHHE C oOpa3llaMh OKCHIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACNO3HABAHHE W W3YUYCHHE
CBOMCTB BOJIOpoJia (ropeHue), B3auMozeicTBue Bojopoaa ¢ okcugom meau (II)
(BO3MOXXHO HCIOJIb30BaHUE BUIAEOMATEPUAJIOB), HAOMIOJCHHE OOpa3IOB BEIIECTB
KOJJMYECTBOM | MOJIb, HCCIIEIOBAaHUE OCOOEHHOCTEH pPAacCTBOPEHUS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aUMOJCHCTBUE BOABI C METAJIAMHU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHEOMATEpPHAJIOB),



UCCIIEIOBaHNE O00pa3lloB HEOPraHMYECKUX BEIIECTB pPAa3IMYHBIX KJIACCOB,
HaOJI0/IeHNEe U3MEHEHHSI OKPACKU MHAMKATOPOB B PACTBOpAX KHUCIOT U IIENIOUEH,
u3ydeHue B3auMozeiicTBus okcupa menud (II) ¢ pacTBOpoM CepHOW KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpalU3aluH, IOIYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHE OJHOr0 METajla JPYTMM M3 PacTBOpa COJIM, PEIICHUE
DKCIEPUMEHTAJIBHBIX 33/1ad 10 TeMe «BaXHeWlne KiIacChl HEOPraHUYECKHUX
COCTMHEHUI.

IMepuonuueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemeHnToB JI. . MengeneeBa. CtpoeHue aToMoB. XMMHYECKAsi CBA3b.
OKHCIUTEIBLHO-BOCCTAHOBUTEIbHbIC PEAKIIUH

[lepBble TOMBITKM KIAacCU(PHUKAIUU XUMUYECKHUX dJeMeHTOB. [loHsitHe 0
IpYIIax CXOJHBIX JJIEMEHTOB (IIEJOYHBbIE M IIEJIOYHO3EMEIbHbBIE METAJLIbL,
rajJoreHbl, MHEPTHBIE ra3bl). DIEMEHThI, KOTOpbIE 00pa3yroT aM(OTEpHbIE OKCUIbI
Y TUJIPOKCHUIBI.

[lepnonmueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkonepuonHas ©  JIuHHONEpuoAHas  (OpPMBbI
[Tepronnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynnbl. OU3NYECKUH CMBICH MOPAAKOBOIO HOMEpPA, HOMEpPOB NEpPUONA U
IPYIIIBI 3JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siAep. M3oTomnel. Dnektponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J04€K aroMOB NepBbIX 20 XUMHUYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl [[. U. MenneneeBa. XapakTepuCTUKAa XHUMHUYECKOIO
AJIEMEHTA M0 ero nosoxeHuro B [lepuoanueckoit cucreme /. . Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHUYECKHX JJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPyIIaM U NEpUoJaMm.

3nauenue [leproanueckoro 3akoHa u [leproanveckoi CuCTEMbl XUMHUECKHUX
DJIEMEHTOB Ul pa3BuUTUA Hayku W mnpaktuku. [[. M. MenneneeB — yd€Hslii u
IpaKIaHUH.

Xumuueckass cBsi3b. KoBalieHTHas (ToJjisipHass W HEMOJSIpHasl) CBSI3b.
DIIEKTPOOTPULIATENIBHOCTh XUMUUECKUX AIIEMEHTOB. IOHHAs CBS3b.

Crenenp  okuciieHusi.  OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Tpouecchl OKMCAEHUS U BOCCTAHOBIJIEHHS. OKUCIHUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAUIOB, B3aMMOJICHCTBHE
FUAPOKCUIA LMHKA C pAacTBOPAMHM KHCJIOT W IIEJIOYEH, MPOBEACHUE OIBITOB,
WUIIOCTPUPYIOIIUX ~ IPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peaKUuid
(ropeHue, peakliiy pa3ioKeHMsl, COSUHEHU).

Mestcnpeomemmnuie ceasu



Peanuzanust MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 Kiacce
OCYILIECTBIISIETCS YEpPe3 HCIOJb30BaHUE KaK OOIIHUX EeCTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHATHUS: HAy4YHbIN (DakT, runoresa, TeOpus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMePUOIUIHOCTh, HAOIOICHUE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aToM, D3JIEKTPOH, NPOTOH, HEWUTPOH, HWOH, HYKIHUJ,
M30TOIbI, PaJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, IJIAaHEThI, 3BE31bI, COTHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapochepa, MHUHEpATbI, TOPHBIE TOPOJIBHI,
MOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHUYecKasi peaKkIus

[lepnogmueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
. MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, Kalaus, KaIbUi U HX
COCMHCHUM B COOTBETCTBUU C TIOJIOKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOCHHUEM MX aTOMOB.

CrpoeHure BellecTBa: BHIBl XUMUYECKOW CBSI3H. THIBI KPUCTAIITUMYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIA KPUCTAJUIMYECKON PEHIETKH U
BUJIa XUMHUUYECKOM CBS3H.

Knaccuduxaiyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IMYHbIM KJaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKasl CBSI3b HEOPTraHUUYECKUX BEIIECTB.

Knaccudukaiys XuMAYeCKUX peakiuii Mo pa3audHbIM MPU3HAKAM (TI0 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TemIoBomMy 3ddekrty, Mo
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHYECKUX DJIEMEHTOB, MO OOpAaTUMOCTH, IO
Y4aCTHIO KaTajlu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEaKIINH, TEPMOXUMHUYECCKUE
yYpaBHEHMUS.

[Tonsitue 0 ckopocTH XuMU4eckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusax. Ilonsatue o xkaranuze. [loHsAiTHE O XUMUYECKOM paBHOBECUU. DaKTOPBHI,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW pEaKUUMU M TMOJIOKEHUE XUMUUYECKOTO
pPaBHOBECHSI.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMK,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHON  pEaKLUU. CocraBiieHue  ypaBHEHUU



OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMi C  HKCIOJb30BaHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTBI.
KaTtnonsl, annoHbsl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XUMHU4ecKkoil cBsizu. CteneHs aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakuun noHHoro oOMeHa. Y cioBusl MPOTEKAHUSI peaKid HOHHOTO 0OMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIC YypaBHEHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 3JIEKTPOJIUTHUECKOMN
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O TMapONIU3E CONE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJCIISIMU KPUCTAUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(x7opuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XUMHYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE AIIEKTPOIPOBOTHOCTH
pacTBOPOB BENIECTB, MpOLECCAa JHCCOLMAIMU KHUCIOT, MIEJIOYEe U COJIeH
(BO3BMOKHO  HCIOJIb30BAaHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  TMPOTEKaHUs  peakuu  HOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BBIJICICHHE Ta3a, O0Opa30BaHHWE BObI), OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3ioKeHUs, COSTUHEHHUs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TOMOIIBI0O KAUYECTBEHHBIX pEaKklMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIBbHBIX 33]1a4.

HemeTauibl 1 MX cOeIMHEHU S

OO6mast xapaktepuctuka rajnoreHoB. OCOOCHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue U (Ppu3nyueckue CBOMCTBA MPOCTHIX
BCIIECTB — TaJOreHOB. XHMHYECKHE CBOWCTBA Ha MpUMEpe  XJopa
(B3auMOAEICTBHE C MeTaJUlaMH, HEMETaJulaMu, IIeJo4aMu). XJIOPOBOJOPO/I.
ConsiHasi KMCIIOTa, XUMUYECKHE CBOICTBA, MOJTy4YEeHUE, MpUMEHeHue. JleiicTBue
XJIOpa U XJOPOBOAOPOAA HA OPraHW3M 4YeJOBEKa. BakHeWIme XJIOpUIbl U UX
Hax0JICHUE B MIPUPOJIC.

O6mast xapaktepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTeneHu okucieHus. CTpoeHue u (HU3MYECKUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(BUKAIIMN KUCIOPOIa
U cepbl. XuMuyeckue cBoiicTBa cepbl. CepoBOOpOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHYecKue cBorcTBa. OKCHIBI CEepbl KAaK MPEACTABUTENIN KHCIOTHBIX OKCHIOB.
Cepnass kucioTa, (Qu3nueckne ¢ XUMUYECKHE CBOWCTBa (00mme Kak
MPEACTaBUTENS Kjacca KHCIOT W chenupuieckne). XHWMHUYECKHE pPEaKInu,
JeXKalMe B OCHOBE IPOMBIIIJIEHHOTO CHOC0o0a TMOJYYEHUsS] CEPHOM KHUCIOTHI.
[Ipumenenue cepHoi KucaoThl. COau CEpHOM KUCIOTHI, KAYECTBEHHAsI pEAKLUs Ha



cyiabdaT-uoH. HaxoxaeHue ceppl u €€ COeIMHEHUN B mpupoge. XUMHUECKOe
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPAILCHUS.

OOmiast xapakTepucTuka 37eMeHTOB VA-rpynmnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XAapaKTEPHBIE CTENEHU OKUCIECHHS. A30T, paCOIpPOCTPAaHEHUE B MPHUPOJE,
dusznyeckue U XxuMudeckue cBoictra. Kpyrosopor a3ora B mpupoe. AMMHaK, ero
dusznyecKkrue u XMMHUUECKHUE CBOMCTBA, oMyyeHne U npuMenenue. Conu aMMOHMUS,
ux pU3NUEeCKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasi KHUCJIOTa, €€ MOoJiydeHHe, (PU3MUYECKUE U XHUMHYECKUE
CBOMcTBa (0OOLIME Kak TMpPEACTaBUTENS Kjacca KHUCIOT M cHeuuduueckue).
Hcnonb3oBaHue HUTPATOB M COJIEM aMMOHHUSI B KAauyeCTBE MHHEpAIbHBIX
yno0peHnil. XuMHUYeCcKOe 3arpsi3HEHHE OKPYKAIOIIEH Cpeibl COETMHEHUSIMU a30Ta
(KUCIIOTHBIE JIOKIM, 3arps3HEHUE BO3/AyXa, MHOYBbI U BOJNOEMOB). Docdop,
ayoTpornsele Monupukanuu ¢docdopa, puU3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u dochopHas kuciaota, Pu3ndIecKue U XMUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocdaToB B KaUECTBE MUHEPATBHBIX YIOOPEHHU.

OOmast xapakrepuctuka 3neMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTENEHW  OKHUCJIEHUS.  YIVIEpOJA,  AJUIOTPOIIHBIE
Moau(puUKalMK, pacIpoCTpaHeHWEe B MNpuUpoae, (U3MUecKUe U XUMHUYECKHUE
cBoicTBa. Ancopbuus. Kpyrosopot yriepona B npupoae. Okcuabl yriepoja, ux
du3nueckue M XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKHue MpoOJeMbl, CBS3aHHBIE C OKCHIOM
yraepona (IV), rumoresa riao6albHOrO TMOTEIJICHUS KIWMaTa, MapHUKOBBIN
s dekr. YronpHas KUCI0Ta U € COMH, X (PU3HMYECKUEe W XMMHUYCCKHE CBOMNCTBA,
noJiyueHue U mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3zoBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO3MCTBE.

[TepBoHayabHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COSIUHEHMSIX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, dTaHOJI, TJIMLIEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKTHl UX mepepaboTku (OE€H3MH), UX POJb B OBITY MU IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BAXKHBIX BEILIECTBAX: )KUpax, OeNKax, yrieBojgax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHWYECKUX COETMHEHU.

KpemHuuii, ero Qusnueckue M XUMHUYECKHE CBOMCTBA, IOJIyYEHHE H
npumenenue. CoenuHeHHs KpeMHus B mnpupozge. OOmue mnpeactaBieHusi 00
okcusie kpemHusi (IV) u kpemuueBoi kuciore. CHUIMKAThI, UX UCIIOIb30BAaHUE B
ObITYy, B IIPOMBILUICHHOCTU. BakHeWIlMe CTpOUTENbHbIE MaTepHalbl: KEpaMHUKa,



CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipobnempr 6€30MacHOr0 HMCIOIb30BAHMUS
CTPOUTEIBHBIX MAaTEPHAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKcnepumenm:

U3y4eHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
UX TPOTEKAHMS, OMBITHI, OTpa)karomme (PU3MUecKHe U XUMHYECKHE CBOMCTBA
raJlor€HOB M WX COEIMHEHHH (BO3MOXKHO MCHOJIb30BAHUE BUIECOMATEPUAIIOB),
O3HAKOMJIEHHE C 0Opa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpasuiamu ceppl U €€  COeAUHEHUSIMU  (BO3BMOXHO  HCHOJb30BaHHE
BUJICOMATEpHUATIOB), HAaOIIOIEHNE Tpoliecca OOYIIMBaHuUs caxapa IoJj JIeHCTBUEM
KOHIICHTPUPOBAHHOW CEpPHOM  KHUCJIOTBbI, H3Y4YEHHE XUMHYECKUX CBOMCTB
pa30aBIEHHOIN CEPHON KUCIOTHI, MPOBEAECHUE KAUECTBEHHON peaklMK Ha Cyab(dar-
WMOH U HaOJIoJeHHe MpHU3HaKa €€ MPOTEKaHMs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBOMcTBaMM a3oTa, (ochopa M HMX COEOTUHEHHH (BO3ZMOXKHO HCIOJIb30BAaHUE
BHJICOMATEpUAIIOB), 0Opa3aMu a30THBIX U POChHOPHBIX yIOOpPEHUM, MOJydeHue,
coOupaHue, pacrno3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJACHHE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydeHHe NMPHU3HAKOB
MX MPOTEKAHMUsI, B3aUMOJICICTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIbIO
(BO3MOXHO WCIIOJIB30BAaHNE BHJIEOMATEPHUAIIOB), U3y4eHUe MoieIen
KPUCTAUIMYECKUX peIIETOK aiMasza, rpadura, ¢yiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  afCcOpOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM NpPOTHBOTa3a, MOJIy4YeHHE, COOMpaHUe, paclloO3HABaHUE U U3YyUYCHHE
CBOMCTB YTJIEKMCIIOTO ra3a, MPOBEACHUE KAYECTBEHHBIX PEAKIMI Ha KapOOHAT U
CWIMKAT-UOHBl M W3yYECHHE IIPU3HAKOB MX IMPOTEKAaHUs, O3HAKOMJICHHE C
NPOAYKUMEH CHUJIMKATHOM MPOMBILUIEHHOCTH, PEIIEHUE HKCIEPUMEHTAIbHBIX
3a7a4 o reMe «BakHelnme HeMeTaJuIbl ¥ UX COEIUHECHUIY .

MeTaJibl 1 MX COeIMHEHU S

OO1ast XapakTepUCTUKA XUMHUECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux mnoyiokeHus B llepuomuueckoyt cucreme xumuyeckux diaemeHtos . U.
MenneneeBa u ctpoeHus: aToMoB. CTpOEHHE MeETaUIOB. MeTtayudeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMHUYECKUH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTaiuioB. OO0rue
criocoObl mosydeHus MeTayioB. lloHATHE O KOPpPO3MHM METAIOB, OCHOBHBIC
crocoObl 3auUThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHHE B OBITY ¥ IPOMBIIIJIEHHOCTH.

[[{enouHble MeTAJUIBL: MOJNOXKEHUE B lleprognueckoil cucreMe XMMUYECKUX
anemenToB /. . MenzaeneeBa, cTpo€HHE MX aTOMOB, HaXOXKICHHE B IPUPOLIE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbl U



TUJIPOKCUABl HATpus MW Kanud. lIpuMeHeHne 1EenouYHbIX METAUIOB W UX
COCIUHCHUM.

[[lenoyHno3emenbHble METAUIBI MarHMid M KalblMH: IIOJIOXKEHHE B
[Tepuomuueckont cucreMe xumudeckux aneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3NUECKUE U XMMUUECKUE CBOMCTBA MarHus
U Kanblus. Baxueilue coequHEHUs KalblUs (OKCHUJ, TUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.

AJroMUHUN: TIo10)keHue B [leproinueckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenpgeneeBa, CTpoEHHE aTtoma, HaxXOXAeHWE B mpupoae. dPusnueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHHUSA. AM(POTEpHBIE CBOMCTBA OKCHJIA U THIPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JEMEHTOB /1.
. MengeneeBa, CTpoE€HHE aToMma, HaxOoXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTRA kene3a. OKCUIbI, THAPOKCUIBI U conu xkenesa (11) u xemnesa
(IIT), ux cocras, CBOICTBA U MOJYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (U3NYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOYKHO
HCIIOJIB30BaHUE BHICOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHJIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAQYECTBCHHBIX PEAKIMK HA MOHBI: MarHus, KJIbIHS, aJIOMHUHHUS, [IHHKA, >KEJe3a
(IT) u xenesza (I1I), mequ (I1), HaGrOAEHUE M OMTUCAHUE TPOIECCOB OKPAITMBAHMS
MJJaMEHH MWOHAMU HATpusi, Kalus U Kajiblusg (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB TMAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [IUHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 3a7a4u Mo TeMe « Baxknenime
METAaJlJIbl U UX COCIMHCHUS.

XUMHA M OKPYKAOLIAS cpeaa

BemectBa u Marepuasnbl B IOBCEIHEBHOM KHU3HM YEJIOBEKA. be3omacHoe
WCIIOJIb30BaHME BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoib npu
XAMHUYECKUX 05KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMuu B pemieHun 3K0JIOTHYECKUX
npoOJieM.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasioB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHabl).

Mescnpeomemmnbnie ceasu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBIISICTCS 4epe3 HCIOJb30BaHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIOMIMXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBCHHO-HAYYHOTO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHS: HAy4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KilaccupuKalusa, NEpUOAUYHOCTb, HAOIIOCHUE,
IKCIEPUMEHT, MOJCIHPOBAHUE, H3MEPEHHUE, MOJEb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIHI.

®dwuszuka: Martepus, aToM, OJCKTPOH, TMPOTOH, HEWTPOH, HOH, HYKIH]I,
U30TOIbI, PaAUOAKTUBHOCTb, MOJIEKYJA, JJIEKTPUUYECKUI 3apsij, MPOBOJHUKH,
MOJYNPOBOJHUKHN, JUAJICKTPUKH, (POTOIJIEMEHT, BELIECTBO, TEJIO, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITNIECKas
pemérka, CIulaBbl, (PU3MUYECKUE BEIMYUHBI, €IWHULBI U3MEPEHUsS,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunres, npixanve, Ouocdepa, FKOCUCTEMA, MHUHEPATIBbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
M0JIE3HbIE UCKOIAaeMbI€, TOIIJIUBO, BOJAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA ITPOI'PAMMBLI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pPE3yJIbTaThl OCBOEHHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
o0Opa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYeHHUS] XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMH POCCUHCKUMU
COILIMOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU ILIEHHOCTSIMU, MPUHSTBIMU B
oOlIECTBE MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS M CIOCOOCTBYIOT Ipolieccam
CaMOIMO3HAaHUs, CAMOPA3BUTHUS U COLIMATTU3ALMHI 00YUYaIOIIHUXCS.

JIM4HOCTHBIE  pe3yJIbTaTbl  OTPaXalT  TOTOBHOCTh  OOYyYaroIIHUXCS
PYKOBOJCTBOBATbCA CUCTEMOM IIO3UTUBHBIX LIEHHOCTHBIX OPHEHTALUU W
pacILIMpEeHne OIIbITaA ACATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTpHMOTHYECKOr0 BOCIIMTAHUSA:

LIEHHOCTHOT'O OTHOUIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAYYHOMY HACIEOWI0, NOHUMAaHHS 3HAYEHUS XUMHUYECKOM HAyKH B JKHU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTH BJIAJETh JOCTOBEPHON MH(popMaluen o
[IEPENOBBIX JOCTHIKEHUAX U OTKPBITHUAX MHUPOBOM M OTEYECTBEHHOM XHWMUM,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U 00OILIECTBA;

2) rpamaaHCKOr0 BOCIIMTAHUA:

MPEACTABICHUSI O COLMAIBHBIX HOpPMax H MpaBUIaX MEKINYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTUBE, KOMMYHUKAaTUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Yy4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
NeSATEIbHOCTH, TOTOBHOCTM K Pa3HOOOpPa3HOM COBMECTHOM NE€ATENbHOCTH MpHU
BBINIOJIHEHUHU YYE€OHBIX, [O3HABATEIbHBIX 3a/1ay, BBINOJHEHUN XUMHUYECKUX
HKCIEPUMEHTOB, CO3/IaHUU YUYE€OHBIX MIPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHHIO
¥ B3aUMOIIOMOIIM B TMpOLECCe OTOW Y4YEOHOM JEeATENbHOCTH, TOTOBHOCTH
OLICHUBATh CBO€ TOBEJEHWE M IIOCTYNKH CBOHMX TOBAapHILIEN C MO3ULUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MMOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMUMHYECKOW DPEaKILIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKUM WU COCTABISIOLINE
OCHOBY JIJI1 TIOHUMaHUsI CYIIHOCTH HAaYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPUPOIbI, B3aUMOCBA3AX YEIOBEKA C
MIPUPOIHOM CPEJION, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

II03HABATEJIbHBIE MOTHBBI, HAIIPABJICHHBIE HA MOJIyYEHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOauMbIe Ui OOBSCHEHUS HaOII0aeMbIX IMPOILIECCOB U SIBICHUH,
MO03HABATENIbHOM, MH()OPMAIMOHHOW M YHUTATENbCKOM KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C Yy4eOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATYPOH, JIOCTYIMHBIMA TEXHUUYECKHUMH CpEeACTBAMU HH(POPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYYCHHMIO M TO3HAHHWIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH M YPOBHS OOy4YeHUsS B
JIaTbHEHIIIEM;

4) popMmupoBaHus KyJIbTYPbl 310POBbSI:

OCO3HAaHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COONIOJICHUS] MpaBuid O€30MaCHOCTH TIpU  OOpallleHUu ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U PEabHOMN KU3HU;

5) Tpy10BOT0 BOCIIMTAHMSI:

MHTEpEC K MPAKTUUYECKOMY U3yUYeHHUIO Tpodeccuil U TpyJa pa3aIudHoro poja,
YBOKEHHUE K TPYAy M pe3yjibTaTaM TPYIOBON IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE MPUMEHEHMS TMPEAMETHBIX 3HAHWM MO XWMHH, OCO3HAHHBIM BBIOOP
WHJMBUAYAJTLHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcHenrHon npodeccnoHaabHON IeITeIPHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B TPOQPECCHOHATBLHOM Cpejie;

6) ’K0JI0TNYeCKOTr0 BOCIIMTAHUSA:

HKOJIOTUYECKH I1€JIECO00pa3HOE OTHOIICHHE K TMPUPOJEC KaK HCTOYHHKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYIECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOoro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuJ 0€30MacHOTO MOBEICHUSI PU padOTE C BEIIECTBAMU, a TAKKE B CUTYallUsIX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMHH, IS
pelIeHus 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH MPUPOJIHONU CPEOou, ISl MOBBIIECHUS
YPOBHSI  DKOJIOTMYECKOM  KYJBTYphI, OCO3HAHHUS TIJIOOAJIBLHOIO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTed WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTHYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIBHHOM,
KOMMYHUKATUBHOM U COLMAJIbHOM ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATDHI

B cocraBe MeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAYyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITUT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIIEPUMEHT U JPYTOE.), KOTOPHIC
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYEOHBIX TMPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (OPMUPOBATH MPEICTABICHUE O ILIEJIOCTHOU



HAyYHOW KapTHMHE MHPA, U YHUBEpCAJIbHbIC yUeOHbIE NEeWCTBUs (ITO3HABATEIIbHBIEC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOpBhIE 0OECTeunBarOT (OPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

ITo3HaBaTe/ibHBbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCIMOJB30BaTh MNPUEMBI JIOTUUECKOTO MBIIIJICHHUS MPU OCBOCHUU
3HAHUMN: PACKPBHIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMU THOHSATHSIMH), HCIIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB M SBJICHUH, BRIOUpPATh OCHOBAHUS U
KpUTEpUH VISl KIACCU(PUKAIIMU XUMUYECKUX BEIIECTB M XUMHUYECKUX PEAKIIUM,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3YUYCHWS,
CTPOUTH JIOTUUECKHUE pacCyXAeHUS (MHAYKTHUBHBIC, JICTYKTHUBHbIC, [0 aHAJIOTHN),
JIeNaTh BBIBOJIBI M 3aKIIOUCHUS

YyMEHHUE TMPUMEHSATH B TIpoOIlecce TMO3HAHUS TOHATUA (NPEIMETHBIE U
METanpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUN 3HaK (CHMBOJ DJIEMEHTAa), XHMHUYeckas (opMylia W YypaBHCHHUE
XUMHUYECKON Peakl — MPH PEIICHUH y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBISATh M XapaKTePU30BaTh CYIIIECTBEHHbIC
MPU3HAKUA U3y4aeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBISBJIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MIPOTHUBOPEYUHS B U3YyUAEMbBIX MPOIIECCAX U SABJICHUSIX.

ba3oBble ucciieoBare/IbCKue IeiCTBUS:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KAayeCTBE OCHOBBI [JIi (POPMHUPOBAHUS THUIOTE3bI IO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

IPUOOPETEHUE OIBITa 110 IUIAHUPOBAHUIO, OpPraHU3AIllMd W IIPOBEIACHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMeHHE HaOwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATh €ro pe3ynbTaT, popMyaupoBaTh 000O0IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTIaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HUHGPOPMAIUIO
Pa3IMYHBIX BUJIOB M (POPM MPEACTABICHUS, IMOJYyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcsl WHTepHETa), KPUTHUYECKH OIEHWBATh MPOTHBOPECUUBYIO U
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3Iu4HbIE METOJbl M 3aMpPOChl NPU NOHMCKE U OTOOpE
uHGOpPMAIIMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBITTOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEIEHHOrO TUIA, IPUOOPETEHUE ONBITA B
o0nacTh MCHOJb30BaHUS  HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOH aKTUBHOT'O MCIIOJIb30BAHMS PA3JIMUHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpAaTh ONTUMAIBHYIO (hOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 3aJaul HECIOXXHBIMH CXEMaMH, JHarpaMMaMu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AaHAJIM3UPOBATh B Ipolecce YydyeOHOH u
UCCIIEIOBATENbCKON NI€ATEIbHOCTY MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBa M TPAHCIOPTAa HAa COCTOSIHHE OKPYKAIOIIEH NpUpOAHOU
Cpelbl.

KoMMyHMKAaTHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMs 3a/JaBaTb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEJI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  IOJYYECHHBIE  pPE3yJbTaThbl  IMO3HABATEIbHOU
NEATEIPHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTaX; JEJIaTh NPE3EHTALUIO
pe3yJabTaTOB BBIMOJIHEHHUS XHMUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUsI Y4eOHOrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOMU
NIO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JACSATENIBHOCTH P PELIECHUM
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uiuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIHWHAIUS
COBMECTHBIX JEHCTBUM, OINPEACIICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOThI U Apyrue).

PerynsiTuBHBIC YHHBeEpPCAJbHbIE y4eOHbIe NeHCTBHSA:

YMEHUE CAMOCTOSTENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTh, BBIOMpaTh Harbonee 3ppeKTUBHbIE CIIOCOOBI pelieHusl yueOHbIX U
MO3HABATENIbHBIX 33a4, CaMOCTOSITEIbHO COCTaBJISATh WIM KOPPEKTUPOBATH
MPEUIOKEHHBIM  aITOPUTM  JEHMCTBUA NPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTy4YEHHUs! HOBBIX 3HAHUUA 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCITIOJIB30BATh Y aHAIIM3UPOBATh KOHTEKCTHI, IPEJIaracMble B YCIOBUU 3aJaHUN.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 005S3aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO JaHHOW deaepadbHOH pabouelt MmporpamMmon,
BBIJIEJISIIOT: OCBOEHHBbIE OOYYarOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOObI



NEUCTBUN, crHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JNEATeIBHOCTH 1O  MOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpeTaluu,
peoOpa30BaHUIO M MPUMEHECHHIO B PA3JIMYHBIX YICOHBIX M HOBBIX CUTYAITUX.

K xonIy oOydenus B 8 kiacce npeMeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(oHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSpHas Macca,
MaccoBas JI0JIs1 XUMUYECKOTO 3JIeMEHTa B COCTMHEHUH, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTb, CTEIEHb
OKHCIICHUS, XUMHUYECKasl peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A((EKT peakiin,
AIpO aToOMa, JJIEKTPOHHBIM CIOM aroma, aToMHas OpOUTallb, PaIUYC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KaTMOH, aHUOH, PACTBOpP, MaccoBas JI0Js BEIECTBA
(porieHTHAsI KOHIIEHTPAIsi) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHYECKUX MOHITUH H
MPUMEHSITH 3TU TIOHSTUS MPU OMMCAHUU BEIIECTB U UX MPEBPAIICHU;

e HCIOJIb30BaTh XUMHUYECKYH) CHUMBOJUKY IS COCTaBlieHHs (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENeNsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHasT M HOHHAas) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaThb cMbIcH Ilepuomnueckoro 3akona JI. WM. Menaeneena:
JIEMOHCTPUPOBATh TOHUMAHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT WX moJjioxkeHus B Ilepuoauueckoil cucreme,
3aKOHOB COXPAHEHMS MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHUSI, 3aKOHA ABOTajIpo;

e ONHUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Ileprogudeckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh TMOHATHUS «TJaBHAs
noarpynna (A-rpynmna)» u «mnobdouHas noarpynmna (b-rpynmna)», mManesie u
OONBIIME TIEPHOJBI, COOTHOCHTH OOO3HAYEHHUsS, KOTOPHIC HMEIOTCS B
tabmume «llepuoamueckass cucrema xumuyeckmx osaementoB I .
MeHneneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U PaCTIpEIEICHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMHUYECKHUE JJIEMEHTHI, HEOPTaHWYECKHUE BEIICCTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTAaBy YYACTBYIOIIMX B PEAKIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TOJTBEPKAasi OMUCAHUE MMPUMEPAMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKIINIA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpAICHUNA B
Pa3TUYHBIX YCIOBHUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W  MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO »dJIeMEeHTa 10 ¢dopmyre
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEaKITNH;

MPUMEHSATh OCHOBHBIC OIEPAIlH MBICTUTEIBHON NEATEILHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IeHHe, CUCTeMaTU3aluio, Kiaccudukaluio,
BBISIBJICHUE TPUYMHHO-CIICACTBEHHBIX CBSI3€d — JUISI M3YyYECHUS] CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMi, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHWEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICJECHHBIN);

ClIieoBaTh  NpaBWJIaM  TOJB30BAHUS  XUMHUYECKOM  MOCyIoW |
7abopaTopHbIM  000pYJIOBaHHMEM, a TaKXKe TMpaBUiiaM OOpaIleHus C
BEI[ECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYCHUI0O WU COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
PAaCTBOPOB C OMNPEAECIEHHON MAacCOBOW JIOJIEM PacTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB MICIOYECH U KHUCIOT C MIOMOIIBIO HHIUKATOPOB
(Jtakmyc, dheHondraient, METUIOPAHXK U IPYTHUE).

K xoHiy o0ydeHus B 9 kjiacce npeaMeTHbIe pe3yJibTaThl HA 6230BOM YpOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacCKpbIBaThb CMBICH OCHOBHBIX XUMHYECKUX IOHATHUH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, aHHOH, NPOCTOE BEUIECTBO,
CJI0’KHOE BEIIECTBO, BAJEHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTD, CTEIEHb
OKHCIICHUS, XUMHUECKasi PeaKIMsi, XUMUYEeCKasi CBsI3b, TEIUIOBOM 3(deKT
peakiuu, MOJb, MOJSIpHBIM  00BEM,  PAacTBOp,  AJIEKTPOJIHTHI,
HEDJIEKTPOJIMUTHI, AIEKTPOJMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTaau3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHUMble U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKHUCIEHHME W  BOCCTaHOBJIICHUE,
aTOTpONUsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3h (KOBAJICHTHAs, WMOHHAs,
MeTajuInuecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTbh XUMHYECKOW peaKUWH, MPEAeSbHO JOMyCTHUMAas
xoHuenTpauus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHUI XUMHUYECKUX PEAKII;

OMPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IMYHOTO COCTaBa, IPUHAJICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJ XUMHUYECKOU
CBs3M (KOBAJCHTHAs, WOHHAsA, MeETaUIMuecKas) B HEOPraHMYECKUX
COCIMHEHUAX, 3apsJ]l MOHA MO XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPaX HEOPTraHWYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BELIECTBA;

packpbiBath cMbIci Ilepuomnueckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIHUCHIBATH W XapaKTepHU30BaAThH
Tabnuuynyo Gopmy Ilepuogmdeckol CUCTEMBbl XUMHUYECKUX AJIEMEHTOB:
pasznuyaTh MOHATUSA «rjaBHasg noarpynmna (A-rpynma)y U «modoyHas
noarpymnmna (b-rpymnma)», manbie u OONbIIME TMEPUOABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE MMEIOTCS B IEPUOAUYCCKONM TabauIe, C
YUCJIOBBIMU  XApPaKTEPUCTHUKAMH  CTPOEHHUS  aTOMOB  XMMHUYECKHX
AJIEMEHTOB (COCTaB W 3apsh sjapa, OOIIee YHUCIO JJICKTPOHOB U
pacrpefielieHue HX MO0 DJJICKTPOHHBIM CJO0sIM), OOBSICHATH OOIIue
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCJUHECHUI B
npezenax MaJblX MEPUOJIOB U TJIaBHBIX MOATPYIIl ¢ YUETOM CTPOEHUS UX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUEe peakiuu (10 YUCIy M COCTaBYy Y4YacTBYIOIIUX B PeaKIUu
BEIIECTB, TIO0 TEIIOBOMY 3P EKTy, MO0 U3MEHEHHUIO CTETICHEH OKHCIICHUS
XHMHYECKUX IJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME U CHEIUDUUYECKUE XUMHUYECKHE
CBOMCTBa NPOCTBIX M CJOXHBIX BEILIECTB, MOATBEPKIAs OMNHUCAHUE
NpUMepaMHl MOJICKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIISATh YPABHEHUS BJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
1IEJIOYEN U COJIEH, MOJIHBIE U COKPAILLIEHHBIE YPABHEHUS PEAKIIUN HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MOCPEJICTBOM COCTABJICHHS SJIEKTPOHHOTO OajlaHCa ATUX PEaKIIHii;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIIBHYIO MOJICKYJIPHYIO U  MOJIIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »dJIeMEeHTa 10 (dopmyle
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MIPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBUja  MOJb30BAHUA  XUMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpaiieHus ¢
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSAMHU 110 BBITTOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TIOIYYCHUI0O WU COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YTIIEKUCIIOrO ras3a);

MPOBOJUTh  PEAKIWH, TOATBEP)KIAMOININE  KAYSCTBEHHBIM  COCTaB
pPa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPHUA-, OpOMUJI-,
uonua-, kapoonar-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PacTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIbHON JEATEIbHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTH3aIlii0, BBISBICHHUE
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I WU3y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKUX pEaKIUi, €CTeCTBCHHO-HAYYHBIC METOIbI TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
Kosau4yecTBo 4acoB
Ne HaumeHoBaHue pa3jiesioB U duekTpoHHbIE (LM (pPOBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Pa3nean 1. [lepBoHayaibHble XUMUYECKHE OHATHS
XuMus — BaKHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 ) bubnuoreka [{OK
’ MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837¢
YeJI0BeKa
12 BerectBa 1 xumudeckue 15 1 bubnunoreka LIOK
’ peakuuu https://m.edsoo.ru/7f41837¢c
Wroro no pazneny 20

Pa3nes 2. Baskneiimme npeacTaBUTeId HEOPraHUYECKUX BelIeCTB

)1 Boznyx. Kucnopon. Ilonsitue 6 bubnmnoreka HOK
00 okcumax https://m.edsoo.ru/7f41837¢
)9 Bonopon.Ilonsarue o kucinorax 2 1 bubmuorexa [IOK
U COJISIX https://m.edsoo.ru/7f41837¢
)3 Boga. PactBopsl. [Tonsitue 06 5 ) 1 but6mmoreka [IOK
OCHOBAHHUSX https://m.edsoo.ru/7f41837c
54 OCHOBHBIE KJIACCHI 1 | 1 but6mmoreka [IOK
HEOPraHUYECKUX COCIMHEHUM https://m.edsoo.ru/7f41837¢
Hroro no pazneny 30

Paszgea 3. [lepuoagnueckuii 3axon u [lepuoguyeckas cucrema xumuueckux 3jaemMenToB /. U. MengeneeBa. CTpoeHune aToMOB.
Xumuyeckas cBsizb. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PeaKIUH
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Ilepronnueckuii 3aKOH U
Ilepuonnueckas cucrema

bubnunorexa LIOK

31 XHUMHYECKHX dj1eMeHToB 1. 1. ! https://m.edsoo.ru/7f41837¢
MenneneeBa. CtpoeHue aToma
X €CKasl CBA3b.
39 OEMWI e 2 bubnunorexa LIOK
’ HCTHTEIBHO https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bubnunoreka LIOK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837¢
P 3 bubnunoreka LIOK
C3CPBHOC BpeMit https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHnoBaHue pa3je/ioB U TeM uudposbie
Ne n/m P Konrpoabnbsie IIpakruueckue (icpp )
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsbI
pecypcsl
Pa3znea 1. BeniecTBO 1 XUMHYECKHE PeaKIIUU
11 [ToBTOpEeHUE U yriryOieHne 3HaHUuM 5 | bubnmoreka [JOK
' OCHOBHBIX pa3/IeoB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubanoreka [JOK
' peaxiuit https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAS JUCCOLIMALIHS. ? 1 1 bubnmoreka [JOK
' XHUMHUYECKUE PEAKIIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeTMHEHHS
21 OO0mias XxapakTepuCTUKa XUMHYECKUX 4 ) bubmuoreka [JOK
' anemeHToB VIIA-rpynmbl. ["ajgorenst https://m.edsoo.ru/7f41a636
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.2 aneMeHToB VIA nbl. Cepa u eé 6 bubmmorexa LIOK
’ TPYTIRL L€p https://m.edsoo.ru/7f412636
COCTMHECHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
23 aneMeHTOB VA-rpynimsl. A30T, Gpochop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO0m1as XxapakTepuCTUKa XUMHIECKIX
2.4 anemeHToB [VA-rpynmnsl. Yriepon u 8 1 2 Bubmmorexa [IOK
’ . PYHIEL post https://m.edsoo.ru/7f41a636
KPEMHHM U UX COCTUHEHUS
Uroro no pazgeny 25
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Pa3zgen 3. MeTaJIbl M X COCIUHEHU S

bu6nmmoreka [IOK
A i 4
3 Obmme cBoiicTBa MeTaLIOB https://m.edsoo.ru/7f41a636
bubnunorexa LIOK
2 B 7 1
3 aXKHEHUIIe MeTaJUIbl U UX COSIUHCHUS 6 hitps://m.cdsoo.ru/ 7412636
Hroro no pazgeny 20
Pa3nen 4. Xumus u oxkpyxamomas cpeaa
4.1 BemiectBa 1 MaTepuaibl B )KU3HU YEJIOBEKA 3 buGnuorexa [IOK
) B p https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOE Bpems 3 bubmorexa HOK
P p https://m.edsoo.ru/71f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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