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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJabTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Takke Ha OCHOBE (eAepanbHOl pabouei MporpaMMbl BOCITUTaAHUS
U ¢ y4€TOM KOHIICTIIMKM TPETOoJaBaHus yd4eOHOTO TMpeaMeTa «XuMHUS» B
oOpa3oBaTenbHBIX opranu3anusix Poccuiickoit denepamnum.

[Iporpamma 1mo xumuu Oa€T TPEACTABICHHE O LENAX, OOUIEH cTpareruu
OoOy4eHMs, BOCHHTAHUS M Pa3BUTHUA OOYYAIOIIUMXCS CPEICTBAMHU Yy4eOHOTO
npeaMera, YCTaHABIIUBAET 00s13aTENIbHOE MPEAMETHOE COJIepKaHue,
IpeayCMaTpUBAET pACIpEAEICHHEe €ro Mo KiIaccaM U CTPYKTYPUPOBAHHE IIO
pazienaM M TeMaM MpPOrpaMMbl O XHWMHUH, OINpPEIETseT KOJUYECTBEHHBIE U
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEIbHOCTh M3YYEHHS] XHUMHUU C YY4ETOM MEKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJaromuxcs, ONpeAessieT BO3MOXKHOCTH —MpeaMera s
peanuzaiuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHHS OCHOBHOWM 00pa3oBaTelbHOMN
porpaMMbl Ha YPOBHE OCHOBHOTO OOINETO 0Opa30BaHMS, a TaKKe TPEOOBaHUN K
pe3ynbratam oOy4eHHUs XUMUW Ha YPOBHE I1€JIeH M3YUYEHUs MPeaMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATEIbHON JEATEIbHOCTH OOYyYaromerocs IO OCBOECHHIO
y4e0HOTO co/iepKaHusl.

3HaHUWE XHUMHUHU CJIYKUT OCHOBOW il (OPMUPOBAHMS MUPOBO33PEHUS
oOy4Jaromnierocsi, ero MnpeACTaBiICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
poJib UrparoT (QopMUpyEeMble XUMHUEH MPEICTABICHUS O B3aUMOIIPEBPAIICHUSIX
SHEPrUU U 00 DBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIIOBEUECTBA — CBHIPhEBOM, YHEPreTUUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacCHOCTH, TPOOJIEM 3IPaBOOXPAHCHHUSI.

N3ydenue xumuu:

CIIOCOOCTBYET  peaim3alid  BO3MOXXHOCTEH  JJIT  CaMOpa3BUTHS |
dbopMupOBaHUS KYJIbTYPhI IMYHOCTH, €€ 0011Iel U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ, B ()OPMHUPOBAHUE MBIINUJICHUS W TBOPYECKUX CIOCOOHOCTEM
OOy4JaromMxcsi, HABBIKOB WX CAMOCTOSITEIHPHOW  Y4EOHOUM  JIESITENIbHOCTH,
OKCIIEPUMEHTATILHBIX W HCCIICOBATEICKUX YMEHUM, HEOOXOIUMBIX KakKk B
MOBCEHEBHOM KM3HU, TaK U B TPO(PECCHOHATILHOM €SI TeIbHOCTH;

3HAKOMUT CO CHEeHU(UKONW HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBAET OCHOBBI
LEJI0CTHOTO B3IJIA/1a HA €JMHCTBO PUPO/IbI U YEJIOBEKA, SIBJISETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUHN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHS K E€CTECTBEHHO-
Hay4YHbIM 3HAHUSM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTMYECKOE
oOpa3oBaHHEe 00yUYarOITUXCSI.

JlanHble HampaBlieHUS B OOyYE€HUH XHUMHUU OOECIEUMBAIOTCS CHEIU(PUKOIM
colepKaHUsl ~ y4eOHOro  MpeAaMeTa, KOTOpbI  SBJIAETCA  MEAArOrMYECKH
aJanTUPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAyKH XUMHH Ha ONPeeIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMHCS CHCTEMbI MEPBOHAYAIBHBIX MOHSITHI XUMHUHU, OCHOB
HEOPraHWYECKOW XUMHM M HEKOTOPBIX OTAECIbHBIX 3HAYUMBIX TOHSITUN
OpraHUYECKON XUMUHU.

CtpykTypa cojiepkaHus MPOTrpaMMbl IO XMMUU CPOPMHUpOBAHA HA OCHOBE
CUCTEMHOTO Ioaxoja K €€ u3ydeHuro. ConepkaHue CKIAIbIBACTCS U3 CHUCTEMBI
MOHATAN O XUMHAYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI IIOHATUN O XUMUYECKON
peakuuu. OO0e 3TU CUCTEMBI CTPYKTYpPHO OpraHM30BaHbl 10 MPUHIUIY
IIOCJIEA0BATEILHOIO PAa3BUTHs 3HAHUM HAa OCHOBE TEOPETUYECKUX MPEICTABICHUN
pa3HOro ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HMs KaK OCHOBBI BCETO €CTECTBO3HAHNS,

— Ilepunoanyeckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XMW,

— Y4EHMS O CTPOCHHUM aTOMa U XUMHUYECKOH CBSI3H;

— TPEeACTaBIEHUN 00 JJIEKTPOJUTUYECKOW JAUCCOIMAllMM BEUIECTB B
pacTBopax.

TeopeTndyeckne 3HaHHMS PACCMATPUBAKOTCA HA OCHOBE HMIIMPUYECKH
MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATENBHO OT OJHOTO
YPOBHSI K IpyroMy, BBINOJIHAS (DYHKIIMN OOBSICHEHUS M IPOTHO3UPOBAHHUS CBOMCTB,
CTPOCHMS U BO3MOXKHOCTEHN MPAKTUYECKOIO IIPUMEHEHHUS U ITOIYYEHHS U3Y4aeMbIX
BEILIECTB.

OcBoeHue nmporpaMMbl IO XUMHUU  CIOCOOCTBYEeT  (hOPMHPOBAHUIO
IIPEICTABJICHNUS] O XUMUUYECKON COCTABIIAIOLIECH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CUCTEMHOM IIPUPO/IbI, HIEHHOCTHOT'O OTHOLIEHUS K HAYYHOMY 3HAHUIO U METOJaM
IIO3HAHUA B Hayke. M3yuyeHne XMMHUM NPOUCXOAWUT C IIPUBJICYECHHUEM 3HAHUMN W3
paHee M3YyYCHHBIX Y4YEOHBIX mpeameToB: «Okpyxatomuii mup», «buomorus. 5—7
KJIacCh» U «Pu3uka. 7 Kinacey.

[Ipy wW3yyeHMH XUMHH M[POUCXOAUT (HOPMHUPOBAHME 3HAHUM OCHOB
XMMHYECKON HAyKHd KakK OOJIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
JEATEIbHOCTH YEJIOBEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KYJIBTYpPBI. 3a7aua
y4eOHOro MpeaMeTa COCTOUT B (POPMHUPOBAHUU CUCTEMbI XUMHUUYECKUX 3HAHUN —
BaKHEUIIUX (PaKTOB, MOHITHM, 3aKOHOB M TEOPETHUUECKUX MOJTO0KEHUM, JOCTYITHBIX
000011IeHUI MHUPOBO33PEHUECKOT0 XapakTepa, s3blka HAayKH, B MPUOOLIEHUU K



HAyYHbIM METOJaM MO3HAHUS MPU U3YYEHUH BEUIECTB U XUMHUYECKUX pEaKInil, B
GbopMHUpPOBaHUY U PA3BUTUU MMO3HABATEIBHBIX YMEHUN U UX IPUMEHEHUH B y4eOHO-
MO3HABATENIbHON M y4eOHO-UCCIIEeI0BATENBCKON JIEATEIbHOCTH, OCBOCHUU TPABUII
0e30macHOro o0palieHus ¢ BelIeCTBAMU B TOBCETHEBHOM JKU3HU.

[Tpu u3yyeHUM XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HauYEHHE MPUOOPENH TaKHe 111, KaK:

— ¢$opMUpOBaHHE WHTEIUICKTyaJlbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CaAMOCTOSITEIIBHOMY MPHUHSITHUIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM KU3HU;

— HampaBJCHHOCTh OOYy4YeHHMs] Ha CHCTEMaTHYEeCKOe TMpUOOIIEHUE
oOyyarommxcs K CaMOCTOSITENIbHOM IO3HABAaTEJIbHON JESITENbHOCTH, HAyYHBIM
MeToJaM MO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrieueHue yciaoBHil, CIOCOOCTBYIOLIUX MPUOOPETEHUIO 00YUaOIIMMHUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;

— (opmupoBanue oOmeld (QYHKIMOHATILHOM U €CTECTBEHHO-HAYYHOU
I'PaMOTHOCTH, B TOM UHCJIE€ YMEHUW OOBSICHITH W OICHUBATh SBIICHUS
OKpY’KaOIlIer0o MHUpa, WCIOJB3ysl 3HAHWS U OIBIT, MOJyUYEHHBIC MPH H3yYCHUH
XUMHH, TPUMEHATh UX IIPU PELLIEHUH TPOOJIEM B IOBCETHEBHOM KU3HU U TPYJOBOM
NeSITeIIbHOCTH;

— (QopmupoBaHue y oOyyarommxcs T'yMaHHUCTHYECKHMX OTHOIIEHUH,
NOHMMAaHHS LEHHOCTH XUMHYECKMX 3HAaHUW JUIg BBIPAOOTKH 3KOJOTUYECKU
1eJIeco00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOM JEATEIBHOCTH B IENIAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOILIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTUBAlMU K OOYYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO H
CaMOBOCHHUTAHUID Ha OCHOBE YCBOEGHHMS OOIIEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMISI U HAMPABICHHOCTH JATBHEUIIETO
oOy4eHus.

Oo111ee YKcio 4acoB, OTBEAEHHBIX JIJIsl U3YUYEHUS XUMUHU HA YPOBHE OCHOBHOT'O
obmero odpasoBanus, coctaBisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJeno), B 9 kiacce — 68 yacoB (2 yaca B HEJIETIO).



COJEPKXAHUE OBYUYEHUA

8 KUIACC

IlepBoHayajibHbIE XUMHYECKHE OHATHSA

[Ipeamer xumun. Poslb XMMUM B KU3HU 4YeJOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemiectBa. DuU3MYECKUE CBOWCTBA BEHIECTB. ATpEraTHOE COCTOSHUE
BeniecTB. [loHsATHE O MeTOAax MoO3HaHMS B XUMHUHU. UHMCTbIe BEIIECTBA U CMECH.
CriocoObI pa3feieHust CMECEi.

ATOMBI W MOJICKYJbI. XHUMHUYECKHE »dJIeMEHThl. CHMBOJIBI XUMHUYECKHUX
a5eMeHTOB. [IpocThie U ci0XHbIe BenlecTBa. ATOMHO-MOJIEKYJISIPHOE YUECHHUE.

Xumuueckas popmyra. BareHTHOCTh aTOMOB XUMHUYECKHX 3JIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemecTB. OTHOCUTENbHAS aToMHast Macca. OTHOCUTENbHAs
MOJIEKyJIsIpHasi Macca. MaccoBasi 10JI1 XUMHYECKOTO AJIEMEHTa B COSAMHECHUU.

KonuuectBo BemectBa. Moabs. MossipHas Macca. B3auMocCBsI3b KOJMYECTBA,
MacCchl M 4YHMCJa CTPYKTYPHBIX €AMHHI] BemecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTUHEHUH.

du3nyecKkne U XMMUYECKUE SBIICHUS. XUMUYECKas peakiusd U e¢ MpU3HaKH.
3aKOH COXpaHEHHs MacChl BEIIECTB. XMMHUYECKHe ypaBHeHHA. Kiaccudukarms
XUMHUYECKUX PEAKIUi (COeTUHEHNS, PA3I0KEHNUs, 3aMEIIIeHUsI, 0OMEHa).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKOW MOCYOMW, MpaBWiIaMHu paboThl B JabopaTtopun u
npuémMamMu 0OpalleHus: ¢ JIabopaToOpHBIM O00OPYAOBAHUEM, U3YUEHHE U OMUCAHUE
buznyecKkux CBOMCTB OO0pa3lOB HEOPraHWYECKHX BEIIECTB, HAOIIOIeHUE
busnueckux (MIaBJICHUE BOCKa, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUTICHUE W KOHJCHCAIMS BOJbI) M XMMHUYECKUX (FOpEeHHE CBEYH, MPOKAIUBAHUE
MEIHOW MPOBOJIOKH, B3aMMOCHCTBHE MeJa C KHCIOTOM) sSIBICHUM, HaOII0IeHHE U
ONKCaHWE TPU3HAKOB MPOTEKAHUS XUMUYECKUX peakuui (pas3lokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapwsi, pa3ioKeHHE THAPOKCHUIIA
menu (1) mpu HarpeBaHuu, B3auMoeiicTBHE Kene3a ¢ pactBopoM cosd meau (1),
U3y4eHHE CMOCOOOB pa3JesieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BBITIApUBAHUE, AUCTHLIAIMSA, XpoMaTorpadus, MPOBEACHNUE OYNCTKH TOBApESHHOMN
CONMM, HAONIOJCHWE W  ONHCAHWE  Pe3yJbTaTOB  MPOBEACHHUS  OIBITA,
WUTIOCTPUPYIOMIETO 3aKOH COXPaHEHHUS MacChl, CO3/IaHHE MOJEJeH MOJeKy
(IIapoCTEepPKHEBBIX ).

Baxueiiume npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3nyx — cMech razoB. CocraB Bo3zayxa. Kucnopon — aneMeHT U mpoctoe
BelecTBo. Haxoknenue kucimopoia B mIpupoie, (U3MUYECKHE U XUMHUYECKUE
cBoiictBa (peakmmu TopeHus). Oxcunpl. [lpumenenue xkuciopoma. CrocoOsl
MOJly4YeHHUsI KUCIOpoJa B J1abopaTOpUU M MPOMBIINUIEHHOCTH. KpyroBopor
KHciopoa B mpupoze. O30H — aioTporHas MoAupUKaIus KUCIopoaa.



TemnoBolt 3h(dEeKT XUMHUUYECKOW peakluu, TEPMOXUMHUYECKHUE YpaBHEHUS,
DK30- M DHAOTEPMHYECKHE peakuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOsI.

Bonopon —snemeHT u npoctoe BenecTBo. Haxoxnenue Boiopoaa B mpupoe,
bu3NYecKue 1 XUMUYECKHUE CBOMCTBA, IPUMEHEHHUE, CTOCOOBI oTydeHust. KucmoTs
Y COJIH.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUYECKUM YPaBHEHUSIM.

dusnueckne CBOMCTBA BOAbl. Boma kak pactBoputesb. PacTBOpHI.
HacplllieHHbIE M HEHACBIIIEHHBIE PAacTBOPHI. PacTBOpUMOCTH BEIIECTB B BOJIE.
MaccoBasi 10J1s BellecTBa B pacTBOpe. XUMUUYECKUE CBOMCTBA BOAbl. OCHOBAHUS.
Ponp pacTBOpoB B IpUpOJZI€ U B KU3HU 4YeloBeKka. KpyroBopoT Boibl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcunpl. Knmaccuduxanus
OKCUJIOB:  cojeoOpasyroniue (OCHOBHBIE, KHUCJIOTHBIC, aM{(OTEpHbIE) U
HecosieoOpaszyromue. Homenkmarypa okcuaoB. Dusznueckue U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonyueHnune okcuaos.

OcHoBanus. Krmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIC
ocHoBaHusA. HoMeHknatypa ocHoBaHuid. PU3MYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHrne OCHOBaHUM.

Kucnotsl. Knaccuduxarus xkucnor. Homenknarypa kuciot. Ousndeckue u
XAMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctn mertamnoB H. H. bekerosa.
[lony4yeHne KUCIIOT.

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

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COCAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONMPEIECICHHUE COICPKaHUs KUCIOpOoAa B BO3AYyX€, MOJy4YEHHUE,
coOupaHue, pacrno3HaBaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HAOI0ICHUE
B3aMMOJICHCTBUSL BEIIECTB C KHCJIOPOJAOM M YCIOBHUS BO3HUKHOBEHUS U
peKpanieHus TopeHus (moskapa), 03HaKOMJICHUE ¢ 00pa3IiaMu OKCUIOB U OTTUCAHUE
WX CBOWCTB, TMOJy4YeHUE, COOMpAHHWE, pPACMO3HABAHUEC W W3YYCHHE CBOWCTB
BOJIOpoJia (ropeHue), B3auMo/iericTue Bojopoaa ¢ okcuaom meau (1) (BozsmoxxHo
MCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), HAOIIOIEHHE 00pa3II0B BEIIECTB KOJIMYECTBOM
1 Momb, ucclenoBaHME OCOOEHHOCTEH pPACTBOPEHHs BEIIECTB C Pa3TMYHON
PacTBOPUMOCTBIO, MPUTOTOBJIIEHUE PACTBOPOB C OINPEACIEHHOM MACCOBOU JOJIEH
pPacTBOPEHHOTO BEILECTBA, B3aMMOJEHCTBUE BOABI C MeETaUlaMH (HATPUEM U
KaJibliueM) (BO3MOXXHO MCIOJIb30BaHUE BHJIEOMATEPHANIOB), HCCIEIOBAaHUE
00pa310B HEOPraHUYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, HAOIIOEHUE U3MEHEHHUS
OKpacCKHU UHIMKATOPOB B PACTBOPAX KUCIOT U IIEI0UYEH, U3YyUEHNE B3aUMOJIECHCTBUS



okcuzna meau (Il) ¢ pacTBOpoM cepHON KHUCIIOTBI, KHCIOT C METAJUIAMM, peaKkLui
HEUTpaJIN3aluy, IOJYyYEHUE HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OIHOTO
MeTajula IpyruM U3 PacTBOPA COJIH, PEIICHNE SKCIIEPUMEHTAIBHBIX 337a4 10 TEME
«BaxHelmme K1acchl HEOPTaHUYECKUX COCTUHEHUI.

Iepuoanuyecknit 3akoH u Ilepuoamuyeckast cucreMa XHUMHYECKHUX
iemenToB JI. U. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIUTEIBLHO-BOCCTAHOBUTEIbHbIC PEAKIUH

[lepBble TOMBITKM KIACCU(PHUKAIUU XUMUYECKHUX 3jeMeHTOB. IloHsiTHe O
IPYIIAax CXOJHBIX 3JIEMEHTOB (IIEJIOYHBbIE M IIEJIOYHO3EMEIbHBIE METAJLIbL,
rajioreHbl, HHEPTHBIE ra3bl). DIEMEHThI, KOTOpbIE 00pa3yloT aM()OTEPHBIE OKCUIBI
Y TUJIPOKCHUIBI.

Ileprognyeckuit 3akoH. Ilepuoandeckas cucreMa XMMUYECKHUX 2JIEMEHTOB /1.
N. Menpneneera. KopoTkonepuoanas u JiauHHonepuoaHas popmsl [lepuognyeckoi
cucteMbl xumudeckux snemeHToB J[. 1. MenneneeBa. Ilepronsl u rpymnisl.
DuU3NYECKUN CMBICII ITOPSAAKOBOIO HOMEPA, HOMEPOB IIEPUOA U TPYIIIIBI JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sep. M3oTonsl. DiekTpoHbl. CTpoeHue
AIIEKTPOHHBIX ~ 000JI04eK aTroMoB mepBbix 20 XMMHYECKHX  3JIEMEHTOB
[lepnognueckonn cucremsl [[. M. MenaeneeBa. XapakTepUCTHKA XWMHYECKOTO
AJIEMEHTA 10 ero nosoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHUYECKHX 3JIEMEHTOB,
METaJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB 110 TPYIIAaM U IIEPUOIAM.

3nauenue [leprnoanueckoro 3akona u [leppoanyeckoil CUCTEMBI XUMUYECKUX
DJIEMEHTOB Ui pa3BuUTUA Hayku W npaktuku. [[. V. MenneneeB — yd€Hbld U
IpaKIaHUH.

Xnumuueckass cBs3b. KoBalleHTHas (HoOJisipHass M HENOJSpHAas) CBSI3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX IIEMEHTOB. FIOHHAs CBA3b.

Crenenp  okuciieHus.  OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Iponiecchbl OKMCIIEHNs U BOCCTaHOBIEHNS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpa3lOB BEIIECTB METAIUIOB M HEMETAJUIOB, B3aWMOJEWUCTBHE
IMAPOKCUIA LIMHKA C pacTBOPAMM KHCJIOT M IIEJIOYEH, IPOBEIACHUE OIIBITOB,
WUIKOCTPUPYIOLIMX ~ MPUMEPBI  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropenue, peakiy pas3ioKeHUs], COSTUHEHU).

Mesicnpeomemmuoie ceéa3u

Peanuzanuss MeXNpeAMETHBIX CBSI3€M NMPU HM3yYEHWH XMMHHM B § Kiacce
OCYILECTBIISIETCS 4E€pe3 HCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAayYHBIX
NIOHATUH, TAK W IOHITUM, SIBJISIOIUXCS CUCTEMHBIMU JUIS OTAEIBHBIX NPEAMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.



OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAy4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHallu3, CHHTE3, Kiaccudukanusi, MNEePUOJUYHOCTb, HAOJIOJCHUE,
AKCHEPUMEHT, MOAECINPOBAHUE, U3MEPEHUE, MOJICIIb, SIBICHUE.

@du3uka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIU]I, U30TOIIBI,
PaJOaKTUBHOCTb, MOJIEKYJA, JJIEKTPUUYECKUM 3apsil, BEIIECTBO, TEIO0, OOBEM,
arperaTHO€ COCTOSIHME BEIeCTBa, Ta3, (PU3NYECKHE BEIUYUHBI, EIUHUIIBI
U3MEPEHUS, KOCMOC, IUTAaHETHI, 3BE3/1bI, COJHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEPAITbI, TOPHBIE TIOPOIBI, TOJIE3HbIC
MCKONAEMBIE, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemiecTBo M XUMHYECKasi peaKIHs

[lepnognueckuit 3axoH. Ilepuoanueckast cuCTeMa XUMHUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOMCTB
XUMUYECKUX JIEMEHTOB MEPBBIX TPEX MEPHUOJIOB, KAJINS, KAIBIUSA U UX COCTUHEHUN
B COOTBETCTBUM C IIOJIOKCHUEM DJJeMEHTOB B llepuonndeckon cucreme u
CTPOCHHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHJblI XMMHYECKOM CBSI3U. THIBI KPUCTALIMYECKHUX
PEWETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHYECKOM CBS3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XHUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIacCaM HEOPTaHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanysa XuMUYecKUX peakuuid Mo pa3andyHbIM MPU3HAKaM (110 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(dexTy, Mo
U3MEHEHUIO CTETEeHEN OKHMCICHUS XMMHUYECKHX 3JIEMEHTOB, MO OOpaTUMOCTH, MO
YYaCTHIO KaTajau3aropa). DK30- U HIAOTEPMHUUECKUE PEAKIUU, TEPMOXUMUYECKUE
ypaBHEHHUSI.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPAaTUMBIX XUMUYECKUX peakiusax. [IoHATHE O TOMOT€HHBIX M TeTepOTreHHBIX
peakuusx. [lonsarne o karanmse. [loHsTHEe 0 XUMHUYeCKOM paBHOBeCUU. DAKTOPBHI,
BIIMAIOIIME HA CKOPOCTh XHMHYECKOW PEAKIUU U TMOJOKEHUE XUMHUYECKOTO

paBHOBECHS.
OKHUCIAUTENbHO-BOCCTAHOBUTEIbHBIE ~ PEaKUUH,  AJIGKTPOHHBIM  OayaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON peaKkuu. CocraBnenue YPaBHEHUMN

OKHCIIUTCIIbPHO-BOCCTaAHOBHUTCIIBHBIX peaKHI/Iﬁ C HCITIOJIb30BAHHUEM METOJa
SJICKTPOHHOT'O OajaHca.



Teopus 3AEKTPONUTHIECKON TUCCOUUALMU. DIEKTPOJUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHU4eckoil cBsizu. CteneHs auccouuanu. CUIIbHbBIE U C1a0bIe 3JIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIMH HOHHOTO OOMEHa,
NOJIHBIE WM COKpalIEHHbIE HOHHBIE ypaBHeHUs peakuuid. CBoicTBa KHUCIOT,
OCHOBAHMM U COJIeH B CBETE MPE/ICTABICHUNA 00 AIEKTPOIUTHIECKON TUCCOIUAINY.
KauecTBeHHbIE peakiuu Ha MOHBI. [loHATHE O THApONHN3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMM KPUCTALIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB W HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJ10pHuaa HATpUs ), UCCIIEJOBAHUE 3aBUCHUMOCTH CKOPOCTH XUMHUYECKOM peakiuu OT
BO3JCHCTBUS  pa3iMyHBIX  (PAKTOPOB, HCCIEIOBAHUE  BJIEKTPOIPOBOIHOCTH
pPacTBOPOB BEUIECTB, MTpoLiecca AUCCOLMALIMH KHCIIOT, IIEJI0UEH U conel (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEO0 MATEPHANIOB), MPOBEJCHHUE OIBITOB, HILTIOCTPUPYIOIIUX
OpU3HAKUW TPOTEKAaHUS peakuuid HOHHOro oOMeHa (0Opa3oBaHME OcCajKa,
BbIJIEJICHUE Ta3a, OoOpa30oBaHHE BOJbI), OIBITOB, WJUIIOCTPUPYIOLIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIX pEaKUMid (TrOpeHue, peakluu pasoKeHus,
COCJIMHEHHUS), pACMO3HABAaHME  HEOPraHWYECKMX  BEIIECTB C  IMOMOILBIO
KAUYEeCTBEHHBIX PEAKLIHUI HA NOHBI, PEHIEHNE DKCIIEPUMEHTAIIBHBIX 33/1a4.

Hemeranibl 1 MX COeANHEHUSA

OOmast xapakrepucTuka ragoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHn okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA MPOCTHIX
BEILECTB — FAJION€HOB. XMMHUYECKHE CBOMCTBA Ha MpUMeEpeE XJiopa (B3auMOECTBIE
C MeTajulaMH, HeMeTaJlaMu, uienodyamu). XuopoBojaopod. ConsiHas KHUCIOTa,
XMMHUYECKHE CBOMCTBA, IIOJy4YeHUE, IpuMeHeHue. [lelicTBue xyopa u
XJIOPOBOJIOPOJa HA OPTaHM3M YeJIOBeKa. BaxxHeure XJI0puabl U UX HAX0XKICHHUE B
MIPUPOJIE.

O6mas xapakrtepuctuka 3nemMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue U (PU3NYECKUe CBOMCTBA
IPOCTBIX BELIECTB — KHCIOPOAa U CEPbl. AJIIOTPONHBIE MOAUDUKAIIMKN KUCIOPOaa
U cepbl. XuMudeckue cBoiictBa cepbl. CepoBOAOPO, CTpOoeHHE, (PU3NYECKUE U
XUMHUYECKue cBoMCTBA. OKCUABI CEpbl KaK MPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
CepHas kucnoTa, pu3nuecKkue 1 XUMHUYEeCKUe CBOMCTBA (00IIMe KaK MpeICTaBUTeNs
KJlacca KHUCIOT M crnenuduieckue). XUMHUECKUE pPeaKlMH, JieXkKalllie B OCHOBE
IPOMBIIIJIEHHOTO CIOco0a MOJIy4eHUsI CEpHOM KHUCIOTHL. [IpuMeHeHue cepHOi
KUCIOThl. CONM CEepHOM KHUCIOTHI, KayeCTBEHHAas peakius Ha Cyiab(ar-HoH.
Haxoxnenue ceppl m €€ COCNMHEHUNM B IpUpose. XUMHYECKOE 3arpsi3HCHHUE
OKpYXalolel Cpelbl COCTUHEHUSMH cepbl (KUCIOTHBIE MOXKIU, 3arps3HEHUE
BO3/lyXa M BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPAIICHHS.



OO6mast xapakrepuctuka 371eMeHTOB VA-rpymnnbl. OCcoOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIIEHUSA. A30T, paclpoOCTpaHEHUE B MPHUPOJIE,
dbusnyeckue U XuMrueckue cBoiictsa. KpyroBopor azora B npupojie. AMMHUAK, €ro
dusznyecKkrue u XMMHUYECKUE CBOMCTBA, oMyyeHue U mpuMeHnenue. Coiu aMMOHMUS,
uX pU3NYEeCKUe U XUMUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ MoJiydeHHue, (QU3NYeCKue U XMUMHYECKHe
cBOlicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U cleludpuyecKue).
Hcrnonb30BaHME HUTPATOB U COJIE AMMOHHSI B KAYECTBE MUHEPATIbHBIX YIOOPEHU.
XHUMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpelibl COETMHEHUSIMU a30Ta (KHCIOTHBIE
JOK]JIM, 3arpsS3HEHUE BO31yXa, MOYBBI M BOAOEMOB). Docdop, alIOTPOIHBIE
moaudukanuu docdopa, puznyueckre U xumudeckue cpoiictBa. Okeun gocdopa
(V) u dochopnas kuciora, Gu3nvYeckue U XUMHUUYECKHE CBOMCTBA, MOIyYCHHE.
Hcnonb3oBanue (ochaTtoB B KaueCTBE MUHEPATIBHBIX YI00PEHHIA.

OO6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbIE CTENICHU OKUCIIEHUS. Y TIEpO/, AJFIOTPOIIHbIE MOAU(PUKALIUY,
pacnpocTpaHeHUe B MpUpoe, pusnueckue 1 XUMUUYECKHUE CBOMCTBA. AncopOuus.
Kpyrosopor yriaepoma B mnpupoge. Okcuubl yriepoja, HUX (U3HYECKUE U
XUMUYECKHE CBOWCTBA, JIEWCTBHME Ha JKUBBIE OPraHU3Mbl, [OJYy4YEHUE U
pPUMEHEHHE. DKOJIOTHYCCKUE MPOoOJIeMbl, CBI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUMoTe3a TI00ATBHOTO TMOTEIUICHHUS KIMMaTra, MapHUKOBBIN 3¢ dekT. YronbHas
KUCIOTa U €€ CcoJd, UX (PU3MUecKre UM XUMHUYECKHE CBOMCTBA, MOJIy4YeHHE U
npumeHenue. KadecTBeHHass peakiusi Ha KapOoHaT-woHBL. Mcnonb3oBaHue
KapOOHATOB B OBITY, MEULIMHE, TPOMBIILIEHHOCTH U CEIbCKOM XO0351CTBE.

[lepBoHavasIbHBIE TOHATUSL 00 OPraHUYECKUX BEILIECTBAX KaK O COSIUHEHUSX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUICH, 3TAHOJI, TJINLEPUH, YKCYCHAs KUCIIOTA).
[TpuponHblE HCTOUYHUKHU YTIEBOAOPOAOB (Yrojb, MNPUPOAHBIA Ta3, HedTh),
NPOAYKThI WX mepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[ToHsiTHE 0 OMOJIOTMYECKU BAXKHBIX BELIECTBAX: KUpax, Oeskax, yrieBojgax — U ux
poJiM B JKH3HM 4YEJOBEKa. MarepuaabHOE €IMHCTBO OpPraHUYECKUX U
HEOPTaHWYECKUX COCTMHECHUM.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJIYYCHHE W
npumeHenue. CoenMHeHHs! KpeMHHUs B mpupojie. O01re npeacraBieHus 00 OKCue
kpemaust (IV) u kpemHueBoit kucinote. CHIMKATHI, UX HCIOJIb30BaHUE B OBITY, B
IIPOMBIIUIEHHOCTH. BaxkHelie CTpoOUTENbHbIE MaTepualbl: KEpaMHKa, CTEKIIO,
IIeMeHT, OeToH, kene300eToH. [IpobOrmembr 6e30macHOrO0  MCTHOJIB30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B OBCETHEBHON KU3HU.

Xumuueckuii IKCnepumenm:

U3y4eHue 00pa30B HEOPraHWYECKHUX BEIIECTB, CBOMCTB COJIIHOM KHUCIOTHI,
NPOBEJCHNE KaueCTBEHHBIX PEaKIMi Ha XJOPUA-UOHBI U HAOIIOJCHHE MPU3HAKOB



UX TPOTEKAHMsI, OMBIThL, OTpa)Kalwllue (QU3NYECKHe M XHMHUYECKHE CBOMCTBa
raJIOTEHOB M WX COEIUWHEHUN (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAKOMJIEHHUE ¢ 00pa3laMu XJIOPUI0B (TAJIOT€HUI0B), 03HAKOMJICHHE C 00pa3iaMu
ceppl M €€ COEAUHEHUSMHU (BO3MOXXHO MCIOJb30BaHUE BHJIEOMATEPUAIIOB),
HaOII0/IeHNE TpoIiecca OOYTIIMBaHUS caxapa Mo IeUCTBUEM KOHIIEHTPUPOBAHHOMN
CEpHOM KHUCIIOThI, U3YYEeHUE XUMUUECKIX CBOMCTB pa30aBIEHHON CEpHOM KUCIIOTHI,
MIPOBE/ICHNE KAaYeCTBEHHON PEaKIMu Ha CyJb(aT-uoH 1 HAOMI0IeHUE MTpU3HaKa e
NpOTEKaHus, O3HAKOMIIEHHE ¢ (U3UYECKUMHU CBOMCTBaMH a3ota, ¢ocdopa U HX
COEJIMHEHUN (BO3MO>KHO MCITOJIb30BAaHUE BUIEOMATEPUAJIOB), 00pa3liaMH a30THBIX
u (hocopHbIX yI0OpeHUl, MoTyyeHue, cooupaHue, pacro3HaBaHUE U U3YUYCHUE
CBOMCTB aMMHakKa, NPOBEACHUE KAYECTBEHHBIX PEAKIUM HA HOH aMMOHHUS U
dbochar-moH U wU3yueHUE TPU3HAKOB HX TMPOTEKAHMS, B3aHUMOJICHCTBHE
KOHLIEHTPUPOBAHHONW Aa30THOW KHUCJIOTBI C MEIbI0 (BO3MOXHO HCIOJIb30BAaHUE
BUJICOMATEPHUAIIOB), HU3YYEHHE MOJENEH KpPUCTAJUIMYECKUX PpEIIETOK aaMasa,
rpadura, QymiepeHa, O3HaAKOMJIIEHHE C MPOIIECCOM aJCOPOIMU PaCTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM HIPOTHUBOras3a, MOJIyYEHUE,
coOupaHue, pacro3HaBaHUE M U3YYCHUE CBOMCTB YIJIEKHCIIOTO Ta3a, MPOBEJACHHE
KaueCTBEHHBIX PEAKIMI HAa KapOOHAT M CHJIMKAT-UOHBI U M3yUYCHHE MPU3HAKOB UX
MPOTEKAaHMs, O3HAKOMJIEHHWE C TPOAYKIMEH CHJIMKATHOW MPOMBIIIJICHHOCTH,
pelIeHrne SKCIEPUMEHTANIBHBIX 3aJa4 Mo Teme «BakHeillne HeMeTauibl U HX
COEIMHEHHUSD.

MeTa/ibl 1 MX COeIMHEHU S

OO01ast xapakTepUCTHUKAa XMMHUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux TnonoxkeHus B llepmogmdeckor cucrtemMe xumudeckux daemeHTtoB J[. W.
MenneneeBa u cTpoeHusi aToMoB. CTpoeHHE MeTauioB. MeTrayuindeckasi CBsi3b U
METAJJIMYECKasi ~ KpPUCTA/UIMUECKass  pPElIETKa.  DJIEKTPOXUMUYECKUH  pAll
HanpspKeHU MetauioB. dusznueckue U XUMHUUYECKHUE CBOMCTBAa MeTaiioB. OO0mue
crocoObl Moy4eHus: MeTaiyioB. IloHATHE O KOpPPO3UM METAIJIOB, OCHOBHBIE
CIIOCOOBI 3aTUTHI UX 0T KOppo3uu. CriaBsl (CTallb, 4UyTYH, JIOPATIOMUHUIM, OPOH3a)
U UX PUMEHEHUE B OBITY U TIPOMBITINICHHOCTH.

[Ilenounsie mMeTampl: nonoxkeHue B [lepuoanyeckon cucTteMe XMMHUYECKUX
anemenToB /JI. 1. MenzaeneeBa, cTpoeHUE UX aTOMOB, HAaXOXKJICHUE B IPUPOJE.
dusnyeckue U XMMHUYECKUEe CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUIbsl 1
TUAPOKCUIBl HaTpusi M Kanusd. l[IprMeHeHHe MIeOYHBIX METAUIOB U HUX
COCIMHEHUM.

[[lenoyHO3eMENbHBIE METAJUIBI MarHMil W KaJblMW: TIOJIOKEHHE B
ITepuonnueckoi cucteMe xuMuaeckux 3iaeMeHToB 1. M. Menzaeneesa, cTpoeHue ux
aTOMOB, HaAXOXJEHNE B pupoie. PU3NUEeCKUe U XUMUYECKUE CBOWCTBA MarHusi U



Kanblus. Baxknelume coequHeHus Kaablus (OKCHI, TUIPOKCHI, colin). KécTkocTh
BOJIbI U CITIOCOOBI €€ YCTpaHEeHHUSI.

AJ'OMUHHI: TI0JIOkEHUE B [lepnoandeckoi cucteMe XMMUYECKHX YJIEMEHTOB
J. . Menneneesa, cTpoeHne aTtoma, HaxoKJIeHHE B npupone. Pusnueckue u
XUMUYECKHAE CBOMCTBA aTtOMUHMSI. AM(POTEpHBIE CBOMCTBA OKCHIA U THAPOKCHIA
ATFIOMHUHUSL.

Keneszo: nonoxenue B llepuoanueckoit cucteMe XMMUYECKUX 3JeMEHTOB /1.
N. MenneneeBa, CTpOE€HHE aroMa, HAaxOXAeHuWe B npupoae. dusznueckue u
XUMHUUYECKUE CBOMCTBA xene3a. OKcubl, ruipokcuibl U conu xenesa (I1) u sxxenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKCnepumMeHm:

O3HAKOMJIEHHE C oOpasllaMy METAUIOB U CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBaMH, M3Y4Y€HHUE  PE3YJIbTATOB  KOPPO3UU  METAUIOB  (BO3MOXKHO
WCIIOJIB30BaHUE BHUIECOMATEPUATIOB), OCOOCHHOCTEH B3aWMOJCUCTBUS OKCHJA
KaJblIUg U HATpUsl C BOJOW (BO3MOXKHO WHCIIOJIb30BAHUE BHJIEOMATEPHAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJBI, IPOIlECCa TOPEHUS JKeJe3a B KUCIOPOJIE
(BO3MOXXKHO ~ HCIIOJNB30BAHWE  BHUJICOMATEPUANIOB), IMPU3HAKOB  MPOTEKAHMS
KaueCTBCHHBIX PEAKIMi HAa MOHBI: MarHUs, KaJIbIIUs, aTIOMUAHUS, TMHKA, kere3a (1)
u xenesza (lll), menu (Il), HaGmoneHue m onucaHue MPOIECCOB OKPAIIUBAHUS
IJIaMEHU HWOHAMHU HaTpusl, Kaldusl MW Kaiubliid (BO3MOXKHO UCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), MCCIIEA0OBaHNE aM(DOTEPHBIX CBOMCTB THIPOKCHIA ATFOMUHHUS U
TUAPOKCHUA 1IMHKA, PEIICHUE SKCIEPUMEHTANIbHBIX 3a7ay Mo Teme «Baxuelume
METAJITBI U KX COSTUHCHUS.

XHUMHUS M OKpPY:KaoUas cpeaa

BemecTtBsa m Marepuasnibl B ITOBCEIHEBHOM KHU3HM YEIOBEKa. be3omacHoe
WCIIOJIb30BAHUE BEIIECTB M XUMHUYECKUX peakiuii B ObiTy. [lepBas momMomib mpu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSX.

XUMUYECKOE 3arps3HEHHE OKpYKarolleh cpeabl (MpeaeiabHas I0mycTuMast
KOHIIeHTpalus BeulecTs, nainee — [1/1K). Ponb xuMuu B pelieHnn 3KOJIOrMYECKUX
po0aem.

Xumuyeckuii IKCnepumenm:

H3y4deHue oOpaslloB MaTepUasioB (CTEKJIO, CIUIABBI METAJIJIOB, MOJMMEPHBIC
MaTepHabl).

Mesicnpeomemmnuie céasu

Peanuzanus MeXNpeIMETHBIX CBSI3€M MpU U3YYEHUM XUMHUHM B 9 Kiacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX
MOHATUM, TAK W MOHATHU, SIBJISIOIINXCS CUCTEMHBIMH JJISI OTAEIBHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.



OOuIrie ecTeCTBEHHO-HAy4YHbIE MOHITHSA: HAyYHBIH (PAaKT, TUIOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, Kiaccuukauus, TMEepPUOAUYHOCT, HaOIr0NEHUE,
IKCIEPUMEHT, MOJCIMPOBAaHUE, HW3MEpPEHUE, MOJENb, SBJICHUE, MapPHUKOBBIN
3¢ deKT, TEXHOIOTHS, MAaTEPUATIBL.

dusuka: maTepusi, aToM, HJIEKTPOH, TIPOTOH, HEUTPOH, HOH, HYKJIH/]I, U30TOIIHI,
PannoOaKTUBHOCTbD, MOJIEKyJIa, DIIEKTPUUYECKUI  3apsij, POBOTHUKH,
HOJYIIPOBOHUKHY, JUAIIEKTPUKH, (OTODJIEMEHT, BEIIECTBO, TeNo, OO0BEM,
arperaTHO€ COCTOSIHUE BEILlECTBa, a3, pacTBOP, paCTBOPUMOCTb, KpHCTANINUECKast
pemérka, CriaBbl, (U3MUECKUE BEIMYUHBI, €IUHUIBI U3MEPEHHS, KOCMUYECKOE
IPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CoHIIE.

buonorust: ¢ortocunTes, npixanue, Oumocdepa, 3KOCUCTEMA, MUHEPAIBHBIC
y10OpeHus, MUKPO3JIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHBIE BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE IOPO/IbI, TOJE3HbIE
UCKOTIaeMbI€, TOIUIMBO, BOJTHBIE PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pE3yJbTaTbl OCBOEHHUS IPOrPaMMbl OCHOBHOTO OOIIETO
o0Opa3oBaHMsI JOCTUTAIOTCS B XOA€ OOyYEHUST XUMHUU B €IUHCTBE y4yeOHOU U
BOCITUTATEIbHOM AESATENBHOCTA B COOTBETCTBUH C TPAJULIMOHHBIMU POCCUMCKUMU
COLIMOKYJIbTYPHBIMH UM JYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMU, HPHUHSATHIMH B
oOIiecTBe MpaBWIaMM M HOPMAaMH TOBEACHHS M CIIOCOOCTBYIOT TIpoIeccam
CaMOIIO3HAHUS, CAMOPA3BUTHS U COILIMAIN3ALIUN O0yYaOIIUXCSl.

JIMYHOCTHBIE  pe3ydbTaThl  OTPaKalOT  TOTOBHOCTh  OOYyYarOLIUXCS
PYKOBOJICTBOBATbCSl CHCTEMOW IO3UTHMBHBIX I[IEHHOCTHBIX OpHEHTALMN U
pacIIMpEHNE ONbITA ACSITEILHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHNA

LIEHHOCTHOTO OTHOILIEHHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, UICTOPUYECKOMY
U HAay4YHOMY HAcCJICIHI0, MOHMMAHMS 3HAYCHUS XUMUYECKONM HAyKH B JKHU3HU
COBPEMEHHOT0 OOIIECTBA, CIIOCOOHOCTU BIAJETh JOCTOBEPHOW HH(pOpMaIMel o
NEPENOBbIX JOCTHXKEHHSIX W OTKPBITUSX MHPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAyYHBIX 3HAHUSAX 00 YCTpONCTBE MUpa U OOIIECTBA;

2) rpasKAaHCKOr0 BOCITUTAHMS:

NPEACTAaBICHUS. O COLMAJIBHBIX HOpPMax M NpaBUIaX MEXKIMYHOCTHBIX
OTHOUIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHOM KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM, Y4eOHOUCCIIEA0BATEIbCKOM, TBOPUECKOM U IPYTUX BUJAX ACSTEIBHOCTH,
TOTOBHOCTUM K pa3HOOOpa3HOM COBMECTHOM J€ATEIbHOCTH MPHU BBINOJIHEHUU
y4eOHBIX, MO3HABATEIbHBIX 3a/a4, BBINOJHEHUHM XUMUYECKUX OSKCIIEPUMEHTOB,
CO3JaHUH Y4E€OHBIX MPOEKTOB, CTPEMIICHHSI K B3AUMOIIOHUMAHUIO M B3aMMOIIOMOIIIH
B MPOIECCE ATOM yueOHOM AesTENbHOCTH, TOTOBHOCTU OLIEHUBATH CBOE MOBEJICHUE
Y TOCTYNIKM CBOMX TOBApHILEH C MO3UIMM HPABCTBEHHBIX M IPABOBBIX HOPM C
Y4ETOM OCO3HAHUSA IOCIEACTBUM MOCTYIIKOB;

3) HIEeHHOCTH HAYYHOT0 O3HAHMSL

MHPOBO33PEHYECKHUE TPEJICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKIIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHM M COCTABIIIOLINE
OCHOBY I TOHMMAHHUS CYITHOCTH HAYyYHOW KapTHHBI MHpA, NMPEACTaBICHUS 00
OCHOBHBIX 33aKOHOMEPHOCTAX Pa3BUTHs IPUPOJIBI, B3aHUMOCBS3AX YEJIIOBEKA C
IIPUPOIJHOU CPENON, O POJIM XMMHUU B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

II0O3HABATEJIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA ITOJIYYEHUE HOBBIX 3HAHWUU IO
XMUMHH, HEOOXOAUMbIEe IJi1 OOBSCHEHUS HAOIIOaeMbIX IPOLIECCOB U SIBICHUH,
M03HABATEJIbHOM, MHPOPMAIMOHHON W YHTATEIbCKOM KYyJIbTYpbl, B TOM 4HCIIE
HABBIKOB CaMOCTOSITENIbHOM pabOThl C y4eOHBIMH TEKCTaMH, CHpPaBOYHOU



JUTEPATYPON, JIOCTYNMHBIMU TEXHUYECKHUMHU CpEACTBAMU HMHPOPMALMOHHBIX
TEXHOJIOT UM,

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JI00O03HATENBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  camMO0Opa30BaHUIO, TMPOEKTHOW W  HCCIEIOBATEIbCKOM
JEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH M YPOBHS OOy4YeHUS B
JTaJIbHEHIIIEM;

4) hopMHUPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HAHHWE IIEHHOCTU JKWU3HHU, OTBETCTBEHHOTO OTHOLIEHUS K CBOEMY
3IOpPOBBIO, YCTAaHOBKM Ha 3J0POBBIN 00pa3 >KM3HMU, OCO3HAHUE TMOCIEACTBUUA U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aIKOT0Js, HAPKOTUKOB, KypEHUs),
HEOOXOJUMOCTU COOJIIOJIEHUST MpaBUil OE30MACHOCTH NpU  OOpallleHUuH ¢
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHON KU3HU;

5) Tpy10BOTr0 BOCIIMTAHUSI:

MHTEpEC K MPAaKTUUYECKOMY U3yUYEHHUIO Ipodecchii U TpyJa pa3auyHoro poja,
YBaXXEHUE K TPYAY U PE3ybTaTaM TPYIOBOM IEATEIBHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUsT  NPEIMETHBIX 3HAaHUM 1O  XUMHHM, OCO3HAHHBIM  BBHIOOP
WHUBUyaJIbHON TPAEKTOPUU MPOJAOHKEHHUST 00pa30BaHuUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEMHON NpodhecCHOHATBbHON AEATENBHOCTA U PA3BUTH HEOOXOIUMBIX YMEHHIA,
TOTOBHOCTB a/IalITUPOBATHCA B MPO(HECCUOHATILHOM Ccperie;

6) 9K0JI0THYECKOT0 BOCIIUTAHUS:

HKOJIOTUYECKH 11eJIeCO00pa3HOE OTHOIICHHUE K TPUPOAE KAK HICTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CyIIECTBOBAHMUS, IMOHMMAHUE LEHHOCTH 30POBOr0 U
O0e3omacHOro o0Opa3a >KM3HHU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
¢u3nyecKOMy M TICUXHYECKOMY 3JI0pPOBBIO, OCO3HAHHE IIEHHOCTH COOIIOACHMS
paBuJ1 O€30MaCHOTO MOBEAEHUS MPU padOTe ¢ BEIIECTBAMM, a TAKXKE B CUTYyalMsIX,
YTPOXKAKOIIMUX 340POBBIO U KU3HU JIIOAEH;

CIIOCOOHOCTH TPUMEHATH 3HAHUS, TOJydaeMble MPU U3YYCHUH XUMUHU, IS
pELICHUS 3a/1a4, CBS3aHHBIX C OKPY’KAIOLIEH MPUPOJIHOU CPEIOH, ISl MIOBBIIIEHUS
YPOBHSI ~ JKOJIOTHYECKOW  KYyJIbTYphl, OCO3HaHUS TIJO0AJIBbHOIO  XapakTepa
HKOJIOTUYECKUX TpOoOJIeM M MyTed HMX peIIeHHs MOCPEACTBOM METOA0B XHUMHUH,
HKOJIOTUYECKOTO MBIIUIEHUS, YMEHUSI PYKOBOJCTBOBATHCA UM B MO3HABATEJIbHOM,
KOMMYHUKAaTUBHOMN U COLMAIHOW MPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATDBI

B cocraBe MeranpeaMETHBIX pPE3yNbTaTOB BBIIEISIOT 3HAYUMbIE IS
(dbopMHpOBaHUS MUPOBO33pEHHUS O0IIEHAYYHbIE TTOHSATHS (3aKOH, TEOPHsl, TPUHIIUII,
rurnore3a, Qakt, CHUCTEMa, MPOLECC, HSKCIEPUMEHT U JIPYroe.), KOTOpbIe
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHbBIX YYEOHBIX MpEIMETax U MO3BOJISIIOT Ha
OCHOBE 3HAaHUI M3 3TUX MPEAMETOB (OPMUPOBATH MPEJICTABICHHE O LIETOCTHOM



HAy4YHOM KapTHUHE MHUpA, U YHUBEpCaJbHbIE yUeOHbIE IeUCTBUS (IIO3HABATEIbHBIE,
KOMMYHUKATHUBHBIC, PETYJISATHUBHBIC), KOTOphIE 0OecneurnBarOT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBJICHUIO Yy4eOHOM
JEATEIIbHOCTH.

ITo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe J1eiiCTBUS

Bba3oBble JJoruueckue JeMicTBUA:

YMEHUSl MCIOJIb30BATh MPUEMBI JIOTMUECKOTO MBIIIJICHUSI TPU OCBOEHUU
3HAHWI: PACKPBIBATh CMBICI XMMHUYECKHX TMOHATHNA (BBIAEIATH WX XapaKTePHBIE
MPU3HAKHN, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTUMHU TIOHSTHIMH), UCIOJIB30BATh
TIOHATHS JIJI1 OOBSICHEHUS OTJIEIBHBIX (J)aKTOB M SBJICHHUM, BEIONPATh OCHOBAHUS U
KPUTEPUH JJIsl KIacCCU(UKAIMKM XUMHUYECKUX BEIIECTB U XUMHUUYECKHX PEAKIUH,
yCTaHaBJIMBATh MPUUMHHO-CIICJCTBEHHBIC CBA3UM MEXAY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTHYECKHE PACCYXACHUS (MHAYKTUBHBIC, ICTYKTUBHBIC, 110 aHAJIOTHH),
JIeTIaTh BHIBOJIBI U 3aKIIOUCHUS;

yMEHUE TMPUMEHSITh B TIPOIIECCE IMIO3HAHMS TOHATUS (TMPEIMETHBIE U
MeTaIpeIMETHbIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yeMbI€ B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCJIbHBIC TTPEICTABICHUS —
XUMHUYECKUN 3HAK (CHMMBOJ DJIEMEHTa), XuMmudeckas G(opmysia U YypaBHEHHUE
XUMHUUYECKON peakly — MPU PEIICHUH Y4eOHO-TI03HABATENIbHbBIX 3aj/1ad, ¢ Y4ETOM
ATUX MOJICTBHBIX TPEJICTABICHUN BBISIBIISITh U XapaKTEPU30BaTh CYIIECCTBEHHbIE
MPU3HAKH M3Yy4YaeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBIABJISITh  OOIIME  3aKOHOMEPHOCTH, MPUYHUHHO-CIEJACTBEHHBIE CBSI3M U
MPOTUBOPEYHS B U3YIACMBIX TIPOIIECCAX U SIBJICHUX.

Ba3oBble uccienoBarejabckue 1eHCTBUA .

YMEHHUE HCIOIb30BaTh MOCTABICHHBIE BOIMPOCHI B KayeCTBE HHCTPYMEHTA
MO3HAHKUS, & TAKXKE B Ka4€CTBE OCHOBBI 11l POPMUPOBAHUS TUIIOTE3HI TIO TPOBEPKE
MIPaBUILHOCTH BBICKA3bIBAEMBIX CYKJICHHUIA;

MPUOOPETEHUE OMNbITa 10 TUIAHUPOBAHHUIO, OpPraHU3AMU M TMPOBEIACHUIO
YYCHHUYECKUX JKCIIEPUMEHTOB, yMEHHWE HaOMomaTh 3a XOJOM IIpoliecca,
CaMOCTOATEILHO MPOTHO3UPOBATH €0 Pe3yJbTar, (PopMyIupoBaTh 000OIIEHUS U
BBIBOJIBI TIO PE3yJIbTaTaM MPOBENEHHOTO OIbBITA, UCCIEOBAHUS, COCTABIIATh OTUET
O MpoJIeNITaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHGOPMAIIHIO
pPa3TUYHBIX BUIOB U (GOPM MPEACTABICHUS, TIOTydaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(HayyHO-TIOMyJIIpHAs JHUTEpaTypa XUMHUYECKOTO COJEpXaHUs, CIPABOYHBIC
nocobusi, pecypchl NHTepHETa), KPUTUYECKH OIIEHUBATH MPOTUBOPEUYHUBYIO H
HEJI0OCTOBEPHYIO UH(OPMAIIHIO;



yMEHUE TPUMEHATh Pa3jIu4yHble METOJbl U 3aMpOChl MPU MOKUCKE U OTOOpE
uH(OpPMAIUU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX [Jisi BBIMOJIHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7]a4 ONPEIECAEHHOTO THIa, TPUOOPETEHUE OMbITa B
o0nacTd MCHOJB30BAaHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIJIEHUE KYJIbTYpOH aKTUBHOTO MCIOJIb30BAHUS PA3IMYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOATENLHO BHIOUPATH ONTUMANBHYIO (hOpMY TIpeacTaBieHUs] HHPOpMAUU U
WUTIOCTPUPOBATh pEIlIaeMble 3aJayll HECIOXKHBIMU CXEMaMH, JuarpammaMu,
npyrumu popmamu rpauku ¥ UX KOMOWHAIUSMU;

YMEHUE UCIOJIb30BaTh M AaHAJIM3UpOBaTh B IHpouecce Yy4eOHOH U
MCCJIEI0BATENBCKOW JEATEIbHOCTH MHPOPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIBCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPYKAKOUIEH NPUPOIHON
Cpelbl.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIe yueOHbIe JeHCTBUS:

YMEHUS 33]1aBaTh BOMPOCHI (B XO€ haiora u (Min) JUCKYyCCUH) MO CYIIECTBY
oOcyxaaemMol Tembl, (OPMYIMpPOBATH CBOM MPEIVIOKEHUS OTHOCUTENIBHO
BBITIOJTHEHUS MPEITIOKEHHOM 3a/1a4u;

YMEHHSI  MOPEACTAaBIATh  IMOJYYEHHbIE  PE3yIbTaThbl  MO3HABATEIbHOMN
NEATEIbHOCTH B YCTHBIX M TMCBMEHHBIX TEKCTaX; JeJlaTh MPE3EHTALUIO
pPE3yNbTATOB BBIMOJHEHUS XMUMHUYECKOTO JKCIEPUMEHTa (J1a00paTOPHOro OMbITA,
1abopaTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO MTPOCKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABATEJIbHOM W MCCIEOBAaTEIbCKOM  ACSATENbHOCTH  MpPU  PELIECHUU
BO3HMKAIOIIMX NpOoOJeM Ha OCHOBE Y4yé€Ta OOIIMX WHTEPECOB M COTrJIaCOBAHUS
no3uuui (o0cyXaeHusi, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMbI», KOOPAHHALIUS
COBMECTHBIX JCHCTBUHM, OIpPEACICHHE KPUTEPUEB II0 OLEHKE KadyecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PeryasiTuBHbIE YHHBepcaJbHbIe Y4eOHbIe 1eiiCTBUSA:

YMEHUE CaMOCTOSITEJIbHO ONPENEsITh UENH JEATebHOCTH, MIaHUPOBATh,
OCYILIECTBIISITh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTHPOBATH CBOIO
NesATeTLHOCTh, BRIOUpaTh Harbonee 3pheKTUBHBIC CITOCOOBI pelieHusT y4eOHbIX U
MO3HABATENbHBIX 33/1a4, CaMOCTOATEIIbHO COCTAaBJISATh WA KOPPEKTUPOBATH
[IPEUIOKEHHBIM  QJITOPUTM  JCHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C Y4YETOM
MOJIYYeHHUs] HOBBIX 3HAHUU 00 M3y4daeMbIX OOBEKTaxX — BEIECTBAX M PEAKLMSIX,
OLICHMBATh COOTBETCTBUE IIOJIYYEHHOTO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCITI0JIB30BaTh U aHAIIM3UPOBATh KOHTEKCTHI, IPEJIAraeMbl€ B YCIOBUU 33JIaHUN.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX pPE3yNbTaTOB IO OCBOCHHUIO 00s3aTEIBHOrO
COJIEp)KaHMs, YCTAaHOBJIEHHOTO JaHHOW (denepanbHONM pabodeil mporpamMMon,
BBIJICTISIIOT: OCBOCHHBIE OOYYAIOIIMMKCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



JneucTBul, crnenuduueckue A TpeAMETHONM o01acTu  «XUMHS», BB
JNEATEIBHOCTH MO  MOJYYEHHID HOBOIO  3HAHUS, €ro  HWHTEpIpETalUH,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYyaIlUsIX.

K xoH1y 00yueHus B 8 kj1acce npeIMETHBIE PE3YNIbTaThl HA 0a30BOM YPOBHE

JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIUXCS YMEHHIA:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX IMOHSATHUN: aTOM, MOJIEKYJa,
XUMUYECKUN 3IJIEMEHT, MPOCTOE BEUIECTBO, CIIOKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI ATOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COETMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJ], KHCIJIOTa, OCHOBAHHE, COJIb, JJIEKTPOOTPULATEILHOCTh, CTEIICHb
OKHUCJICHHS, XMMHUYECKasl peakius, KiacCU(pUKAIUs pPEeaKIui: peakiuu
COCIVHEHUSA, PEaKIUU pPAa3JIOKEHUS, PEAKIUU 3aMEIICHUS, PEaKIUU
0OM€Ha, 3K30- U SHJOTEPMHUUYECKHE PEAKIIMH, TEIIIOBOU 3P (EKT peakiuu,
SJIpO aToMa, SJIEKTPOHHBIN CJIOM aToMa, aTOMHas OpOUTalIb, pauyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAS M HEMOJIAPHAsl KOBAJICHTHAs! CBSI3b, HOHHAs
CBSI3b, HWOH, KAaTHWOH, AaHWOH, pacTBOp, MaccoBas JOJs BEIIEeCTBa
(TpolLieHTHAs! KOHIIEHTPAIUs) B paCTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XHMHWYECKUX TIOHATHUH U
MPUMEHSITH 3TU NOHATHUS MPU ONMKUCAHUU BELIECTB U UX MPEBPALLICHUI;

e HCIOJBb30BaTh XHWMUYECKYIO CHUMBOJHKY JJIS COCTaBJICHHUS (HOPMYT
BEIIECTB U YPABHEHUN XMUMUYECKUX PEAKIUN;

e ONpPENEeNsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIWHEHUSX,
CTEMeHb  OKHUCJICHHS  DJIEMEHTOB B  OMHApHBIX  COCAUHEHUSX,
MIPUHAJIEXKHOCTh BELIECTB K ONPEACIEHHOMY KJIAcCy COCIMHEHHUM IO
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAaJIGHTHAs W HOHHAas) B
HEOPraHUYECKUX COCIUHEHHUSX;

e packpeiBaThb cmbich Ilepuoguueckoro 3akona JI. WM. Mengeneesa:
JIEMOHCTPUPOBATh TMOHUMAHUE NEPUOAUYECKOM 3aBUCHUMOCTH CBOWCTB
XAMHUYECKUX 3JIEMEHTOB OT MX MOJoXkeHus B llepronnueckoin cucreme,
3aKOHOB COXPAHEHHUsI MAacCChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YUYEHUSI, 3aKOHAa ABOTraJpo;

e ONUCHIBATh M XapakTepuszoBaTh TaOMUuHyr0 Qopmy Ilepuoanyeckoi
CUCTEMbl XHMMHYECKUX OJJIEMEHTOB: pa3iudaTh I[OHATHUS «TJaBHAs
noarpynna (A-rpynmna)» u «mnodounas noarpynmna (b-rpynmna)», mansie u
OoJbIIME TEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpbIE HMEIOTCS B
tabnuue «llepuoanueckass cucremMa XuMuyeckux osaementoB . .
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTUKAMH CTPOEHUS aTOMOB



XMMHUYECKHX 3JIEMEHTOB (COCTAB U 3apsi] sApa, 0011ee YUCIIO IJIEKTPOHOB U
pacnpeeseHne uX Mo JIEKTPOHHBIM CII0SM);

KJIACCU(PUIIMPOBATh XMMHUUYECKUE 3JIEMEHTbI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKHE peakuuu (0 YUCIy WM COCTaBy YYAacTBYIOIIMX B pPEAKLIUU
BEIIECTB, M0 TEIJIOBOMY 3D (PeKTy);

XapaKkTepu30BaTh (ONMUCHIBaTh) OOIIME XMMHMUYECKHE CBOWCTBA BEILECTB
Pa3IMYHBIX KJIACcCOB, MMOATBEPAK/Ias ONMCAHUE IPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUHN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

IIPOTHO3UPOBATh CBOWCTBA BEILIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOI'O
COCTaBa, BO3MOXXHOCTH TMPOTEKAaHUS XUMHUYECKUX TPEBPALIECHUNA B
Pa3IMYHBIX YCIOBUSIX;

BBIUUCIISATh OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIF0 XHUMHYECKOTO 3jeMeHTa 1o (opMyse COEIUHEHHS,
MacCOBYIO JIOJIO BEIIECTBA B pACTBOPE, TPOBOJIUTH PACYETHI IO YPABHEHHIO
XUMHUYECKOHN peaKlnu;

IPUMEHATH OCHOBHBIE ONIEPALIMU MBICIUTEIbHON ACSITENbHOCTY — aHAJIU3 U
CHUHTE3, CpaBHEHHE, OOO0OIICHHEe, CHCTeMaTH3aIuio, Kiaccu(uKalmio,
BBISIBJICHUE MPUYMHHO-CIIEACTBEHHBIX CBSI3€d — ISl M3YyYEHHs CBOMCTB
BEIIECTB M XHWMHMUYECKMX pEaKIMil, €eCTEeCTBEHHO-HAyYHbIE METOJIbI
NO3HaHUs — HAOIIOJEHUE, H3MEpPEHHE, MOJEIMPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CJIeI0BATh NMPaBUJIaM MOJIb30BAHUS XUMHUECKOU MOCYA0U 1 JIa0OPaTOPHBIM
o0opyZoBaHMEM, a TaKXe INpaBuiaM OOpalleHHs] C BEUIECTBAMHU B
COOTBETCTBUM C MHCTPYKUMSIMH TIO BBIINOJIHEHUIO J1aOOpaTOPHBIX
XUMHUYECKHUX OMBITOB IO MOJYYEHHUIO U COOMPAHUIO T'a3000pa3HbIX BEIIECTB
(Bogopozia M KHUCIOpOJa), IPUTOTOBICHUIO PACTBOPOB C OIpeneIEHHON
MAacCOBOM JO0JIE PACTBOPEHHOIO BEIIECTBA, INIAHUPOBATH U IPOBOJIUTH
XUMHUYECKUE SKCIEPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB ILEIOYEH U
KHUCJIOT C MOMOIIBI0 MHAUKATOPOB (JIaKMYC, (peHon(Tanent, MeTUIOpaHK

U Jpyrue).

K koniy oOyuenus B 9 kiacce npeMeTHbIe pe3yIbTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOITUXCSI YMEHHUIA:

pacKpbIBaTh CMBIC OCHOBHBIX XHMHUYECKUX TOHSATHUNA: XUMHUYECKUM
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, aHHOH, MPOCTOE BEUIECTBO,
CJIOKHO€ BENIECTBO, BaJIEHTHOCTb, 3JIEKTPOOTPUIATEIBLHOCTh, CTEIECHb
OKHUCJICHHS, XUMUYECKasl peakIusi, XUMUYeCcKas CBs3b, TEIUIOBOU >PdeKT
peakiuuu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEAJIEKTPOJUTHI, DJIEKTPOJIUTUYECKAST JTUCCOLMAINS, PEaKIUU HOHHOIO
oOMeHa, Karaau3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBbIE pEaKlMM, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIIEHHE U BOCCTAHOBIICHHE, aJUIOTPOTIUS,
aM(pOTEpPHOCTb, XUMHYECKast CBSI3b (KoBayeHTHas, MOHHAs,
MeTayuInYecKas ), KpUCTAINYECKask pelETKa, KOPPO3HUs METAJUIOB, CILIABHI,
CKOPOCTh XMMHUYECKOW peakIuu, MPEeAebHO IOMYyCTUMAas KOHIIEHTPALIMS
ITJIK BemiecTBa;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XWUMHYECKUX TMOHATHI U
MPUMEHSITH 3TU OHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIIONb30BaTh XHUMHMUYECKYI0 CHMBOJIMKY [UIsl COCTaBieHHS (GopMyll
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIUN;

ONPENIENATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKHUX PJIEMEHTOB B
COCIMHEHUAX pA3IUYHOTO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K
ONpeAeNnéHHOMY KJIACCYy COEOWHEHUU Mo (opmyrnam, BHJI XUMHYECKOU
CBsI3U (KOBaJI€HTHAs, WOHHAS, METAJUIMYECKas) B HEOPraHUYECKUX
COCJIMHEHHUSX, 3apsiji MOHA MO0 XUMUYECKON (QopMylie, XapaKkTep Cpeibl B
BOJIHBIX PACTBOpaxX HEOPTraHUYECKUX COCAUHEHUW, TUN KPUCTAITIMNYECKOU
PELIETKN KOHKPETHOTO BEILIECTBA;

packpeiBath cMmbicn llepuogmueckoro 3akona J[. WM. MenneneeBa u
JIEMOHCTPUPOBATh €ro TMOHHUMAaHHWE: OIKCHIBATh W XapaKTepu3oBaTh
tabnmnunyto Gopmy [lepuoanueckoid CUCTEMBl XUMHUYECKHX AJIEMEHTOB:
pasnuyaTh TOHATUS «TJaBHas mnoArpymnmna (A-rpymnma)» U «modouyHas
noarpynna (b-rpynmna)», manbsie u OOJbIIME MEPUOJBI, COOTHOCUTH
0003Ha4YEeHUs1, KOTOPbIE UMEIOTCS B IEPUOANYECKOM TabJIUIIE, C YUCTOBBIMU
XapaKTepUCTUKAMHU CTPOCHUS aTOMOB XUMHYECKHUX DJIEMEHTOB (COCTaB U
3apsn  sjapa, OOIIee YHUCIO DJJIGKTPOHOB M paclpelesieHHe WX TI0
AJIEKTPOHHBIM CJIOSIM), OOBSCHATH OOIIUE 3aKOHOMEPHOCTH B M3MEHECHHUH
CBOMCTB AJIEMEHTOB M UX COCIUHECHHUHN B Tpejerax MajblX MEPUOJIOB U
TJIABHBIX MOJTPYI C Y4ETOM CTPOCHUS UX aTOMOB;

KJIacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYECKHUE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy YYaCTBYIOIIMX B pPEaKIUU
BEIIECTB, MO TEMIOBOMY 3P hEKTy, MO0 U3MEHEHHUIO CTENICHEH OKHCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEUDUUECKHE XUMHUYECKUE
CBOMCTBAa TIPOCTBIX U CJOXHBIX BEIECTB, MOJATBEPKIAs OIMHCAHUE
NpUMepaMl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XUMUYECKUX PEAKIINN;

COCTAaBIISAITb YPABHEHUS DJEKTPOJIUTUYECKOW JTHCCOLMALMU  KHCIOT,
1IEJIOYEN U COJIEH, TIOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIMN HOHHOTO



oOMeHa, YypaBHEHHS pEaKlui, MOATBEPKAAOIINX CYIIECTBOBAHUE
TCHETUYCCKOW CBSI3U MEXK/y BEIECTBAMH PA3INIHBIX KJIACCOB,;
pacKphIBaTh CYIIHOCTh OKHCJIUTEIHHO-BOCCTAHOBUTEIBHBIX — PEAKITHIA
MOCPEACTBOM COCTABJICHHS SJIEKTPOHHOTO OaiaHca ITUX PEaKIIHii;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT WX CTPOCHHUS,
BO3MOXXHOCTH TIPOTEKaHUS XUMHYECKHX MPEBPAIICHUN B pa3IUIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEILHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MAcCChI BEIIECTB,
MacCOBYIO [IOJII0 XHMHYECKOTO »3JeMeHTa Mo (opMysie COeAMHEHUS,
MacCOBYIO JIOJTIO BEIIIECTBA B pACTBOPE, TPOBOAUTH PACUYETHI 110 YPABHEHUIO
XUMHUYECKOM peaKiny;

cOOJTI01aTh TIPaBUIIa MOJIH30BAHUS XUMUYECKOM MOCYA0M 1 1a00paTOpHBIM
o0opy/ioBaHMEM, a TaKXe TMpaBwia oOpalleHUuss C BEIIECTBAaMU B
COOTBETCTBHHM C WMHCTPYKIHMSIMH TIO BBIIOJTHCHHUIO J1aOOpaTOPHBIX
XUMHUYECKUX OTBITOB MO MOJYUYECHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMmaka u yrieKucIioro rasa);

MIPOBOJIUTH PEAKIUH, MOATBEPKIAIOIINE KAYeCTBEHHBIN COCTAB Pa3TUYHBIX
BEII[ECTB: PACMO3HABATh OMBITHBIM IyTEM XJIOpUI-, OpOMUA-, WOIWI-,
kapOoHat-, (ocdar-, cunmkar-, cynabdar-, TUAPOKCHUII-UOHBI, KATHOHBI
aMMOHUSI U HMOHBI W3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B BOJIHBIX
pacTBOpax HEOPTaHUYECKUX BEIICCTB;

MIPUMEHSTH OCHOBHBIE OTIEPAIlN MBICIIUTECILHOMN EATETLHOCTH — aHATIU3 U
CUHTE3, CpaBHEHUE, 0000IIEHUE, CUCTEMATU3AIINIO, BBISIBIICHUE IPUYHUHHO-
CJICICTBCHHBIX CBSI3€H — JUII M3YYCHHS CBOWCTB BEIIECTB M XUMHUYCCKUX
peaKkiuii, eCTECTBEHHO-HAy4YHbIE METOAbl TO3HaHUS — HaOII0ICHUE,
U3MEpPEHUEe, MOJICIIMPOBAHUE, DKCIIEPUMEHT (PeaibHbIM U MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KoJunyecTBO 4acoB
Ne HaumeHoBaHue pa3jieioB u dyeKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbie IIpakTH4eckue
n/n TeM NMPOrpamMMbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Pa3nea 1. llepBoHayanbHble XHMHUYECKUE MOHATHS
XuMusi — BaxkHast 00J1aCTh

11 €CTECTBO3HAHUS U 5 9 bubnuoreka [{OK

' MPAKTUYECKOU ESITEIbHOCTH https://m.edsoo.ru/7f41837c

YyejoBeKa

12 BemrecTBa 1 XuMHU4ECKHUE 15 1 bubnunoreka LIOK

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

Wroro mo pazneny 20

Pa3nea 2. Bakneiimme npeacTraBuTe I HEOPraHMYECKHUX BELECTB
21 Boznyx. Kucnopoz. [lonsitue 6 bubmmnoreka HOK

' 00 okcumax https://m.edsoo.ru/7f41837c
29 Bonopoa.Ilonsitue o kucnorax 3 1 bu6nmorexa LIOK

' U COJIsIX https://m.edso00.ru/7f41837¢c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6mmoteka IIOK

' OCHOBAHUSAX https://m.edso00.ru/7f41837¢c
24 OCHOBHBIE KJIaCChI 11 1 1 bubnuotexa [JOK

' HEOPraHMYECKUX COEAMHEHMIM https://m.edsoo.ru/7f41837c

Hroro no paszneny 30

Paznen 3. llepuoanyeckuii 3axkon u [lepuoguyeckasi cucrema xumudeckux 3j1eMeHToB /. . MenaesieeBa. CTpoeHue aToMoB.
XumMnueckas cBs3b. OKHCJINTEIHHO-BOCCTAHOBHTEJIbHbBIE peakuumn



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

[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

bubnunorexa LIOK

31 XAUMHYECKUX djeMeHToB /I, U. ! https://m.edso0.ru/7f41837c
MenaeneeBa. CtpoeHue aToma
XUMHUYECKas CBA3b.
3.2 OKUCIUTEIBHO- 8 bubmorexa OK
https://m.edso0.ru/7f41837c
BOCCTaHOBUTEJIbHBIE PEAKIIMH
bubnunoreka LIOK
Hroro nio pasaeny 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa OK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KJIACC

KounyecTBO 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Kontpoabnbsie IlpakTuueckue (pp )
NMPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Pa3zpnes 1. BemecTBo 1 XuMH4YecKHe peakuuu
11 [ToBTOpEeHUE U yriryOieHne 3HaHUM 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OCHOBHBIC 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnnoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAsT JUCCOLMAIIHSL. 8 1 1 bubmmorexa [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznea 2. Hemerananl 1 HX coeINHEHUS
21 OO0m1as XxapakTepuCTUKa XUMHUECKUX 4 1 bubmuoreka [IOK
' snementoB VIIA-rpymisl. [anoress: https://m.edso0.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 aseMeHTOB VIA- el Cepa u eé 6 bubmmorexa [TOK
' TPYTIRL Lep https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepUCTHKa XUMUYECKUX
2.3 aneMeHTOB VA-rpynmnsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' 2 ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mast XxapaKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriaepona u 8 1 2 bubmorexa [TOK
' . PYHIEL pos https://m.edsoo.ru/7f41a636
KPEMHUH U UX COSANHECHUS
Hroro mo pasneny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Pa3gea 3. MeTaaabl M HX COeIUHEHUA

. bu6nmoreka [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnuorexa [{OK
2 B 1
3 AKHEHUIIINE METAJUIBL M UX COEIUHEHUS 6 https://m.edsoo.ru/7f412636
Uroro mo pazneny 20
Pa3znen 4. Xumus U OKpysKamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
) m p https://m.edsoo.ru/7f41a636
Wroro mo paszneny 3
PesepBHOE Bpems 3 bubnnorexa [JOK
p p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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