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INOACHUTEJIbBHASA 3AIINCKA

[Iporpamma 1O XWMHM Ha YpOBHE OCHOBHOTO 00Iero oOpa3oBaHUs
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeabHOM MPOrPaMMBbl OCHOBHOTO 00IIIEro 00pa3oBaHus, MPEACTABICHHBIX
B ®I'OC 000, a Taxxe Ha ocHOBE (henepaabHON paboueii MporpaMMbl BOCIIUTAHUS
U C Yy4YETOM KOHUEMIMM TMPENnojaBaHusl Y4yeOHOTro mpeameTa «XUMHUS» B
oOpazoBaTeabHbIX opraHu3amnusax Poccuiickoit deneparum.

[Iporpamma 1Mo XuMuM [Oa€T MPEJCTaBICHUE O LENsAX, OOIlIeH cTpaTeruu
oOy4eHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIMXCS CpPEICTBAMHU Y4eOHOTO
npeamerTa, yCTaHaBJIMBAET 00s13aTEIbHOE MIPEeIMETHOE coJiepKaHue,
peaycMaTpuBaeT paclpeiesieHue €ro Mo KilaccaM U CTPYKTYPUPOBAHHE I10
pa3denaM M TeMaM IMPOrpamMMbl MO XUMHUH, OMPEAENSICT KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBAaTEILHOCTh HM3YUYCHHMS XUMHU C YU4E€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro TMpolecca, BO3PACTHBIX
OCOOCHHOCTEM OO0ydJaromuxcs, ONpeAessieT BO3MOXKHOCTH MpeaMera s
peanu3aiuu TpeOOBaHHMM K pe3yJibTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTelbHOMU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa30oBaHMs, a TaKKe TPEOOBaHUN K
pe3yiibTataM 00y4YeHUs] XUMUU Ha YPOBHE LI€JIed U3yYeHUs PEAMETAa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATEILHOCTH O0O0yYaromerocs IO OCBOCHHIO
y4eOHOTO CO/IepKaHUSI.

3HaHWEe XWMHH CIIYKUT OCHOBOM Juisi (POPMHUPOBAHUS MHPOBO33PECHUS
o0Oy4Jaromierocsi, €ro MpeACTaBICHU O MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO
poJib UrparoT (QopMUpyeMble XUMHUEH MPEICTABICHUS O B3aUMOIIPEBPAIICHUSIX
PHEPTrUM M 00 HBOJIIOIUMHU BEIIECTB B MPHUPOJE, O IMyTAX PEIICHHS TIOO0ATbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, SHEPreTUUYECKOM,
MUIIEBOM U 3KOJOTUYECKON O€30MaCHOCTH, MPOOJIEM 3PaBOOXPAHEHHUS.

N3ydyeHne xumuu:

CIIOCOOCTBYET  peajiu3alldd  BO3MOXXHOCTEH i1 CaMOpa3BUTUSI U
dbopmMupoBaHUsl KyJIbTYPbl JUYHOCTH, €€ 001el U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ] B ()OPMUPOBAHUE MBIIUJICHUS U TBOPUYECKUX CIOCOOHOCTEM
oOy4Yarolmmxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4eOHOM  JIeSITEIhHOCTH,
OKCIIEPUMEHTATILHBIX W HCCIIECOBATEIbCKAX YMEHUM, HEOOXOIUMBIX KakKk B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIQJbIBACT OCHOBBI
LETTOCTHOTO B3IJIsia HA €JUHCTBO MPUPOBI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAaMOTHOCTH 00YYaIOIIUXCS;

CIIOCOOCTBYET (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K MIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B KOJIOTHYECKOE
oOpa3zoBaHuEe 00yUYarOIITUXCS.

JlanHble HampaBlieHHS B OOYyYEHMHM XMMUU OOECHEUMBAIOTCA CIELU(PUKON
CollepKaHHMsl  y4yeOHOTO  MpeaMeTa, KOTOPBIM  SBJISETCS  INeJaroruyecku



aJlanTUPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAyKH XMMHH Ha ONMpPeeIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xuMun Ha ypoBHE OCHOBHOTO 0OIller0 00Opa30BaHUs OPUEHTUPOBAH Ha
OCBOCHUE OOYYaIOIIMMHUCS CHCTEMBI IEPBOHAYAIBHBIX TMOHATHUN XUMHUU, OCHOB
HEOPTaHUYECKOM XUMHUU U HEKOTOPBIX OTIEIbHBIX 3HAUYMMBIX TMOHSITUH
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHus MPOTpaMMbI IO XMMHUU CPOpMHUpOBaHA HAa OCHOBE
CUCTEMHOTr0 moaxoja K €€ uzydeHuro. ColepaHHUe CKIIaIbIBACTCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUI O XUMUYECKON
peakuuu. OO0e 3T CUCTEMBl CTPYKTYPHO OPraHU30BaHbl MO MPHUHIUITY
MOCJIEA0BATENBHOTO PA3BUTHS 3HAHHM HA OCHOBE TEOPETUYECKHUX IPE/ICTABICHUMN
pPa3HOro ypOBHS:

— a@TOMHO-MOJIEKYJISIPHOTO YUYEHHSI KAK OCHOBBI BCETO €CTECTBO3HAHUS,

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

— YYE€HHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TIpPEeACTaBICHUM 00 JICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OSMIIUPUYECKH
MOJTYYEHHBIX U OCMBICJIICHHBIX ()aKTOB, PA3BUBAIOTCS MOCJIEA0BATEIHLHO OT OJHOTO
YPOBHS K IPYTOMY, BBITIOJIHSS (PYHKIIMU OOBSICHEHUS U IPOTHO3UPOBAHUS CBOMCTB,
CTPOCHUS ¥ BO3MOKHOCTEN MPAKTUYECKOTO IPUMEHEHHUS U TTOJTYUYEHHS U3y4aeMBbIX
BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MPEJICTABJICHNUS] O XMMHUYECKOW COCTABIAIOLICH HAYyYHON KapTUHBI MUPA B JIOTHKE
€€ CUCTEMHOM IPUPO/Ibl, IEHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAHUIO U METOJaM
MO3HAHUSI B Hayke. M3yueHHe XMMUU MPOUCXOAUT C MPUBJICUCHUEM 3HAHUN W3
paHee M3YUYEHHBIX yueOHbIX mpeameToB: «Okpyxaromuii mupy», «buonorus. 5—7
KJIACCh» U «DPu3muka. 7 Kiacey.

[Ipy wu3yuyeHUM XUMHUHM TPOUCXOAUT (POpMHpPOBAHME 3HAHUI OCHOB
XUMHUYECKON HayKW Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JIeATEeIIbHOCTH Y€JIOBEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYPHI. 3a/1aua
y4eOHOTro mpeaMeTa COCTOUT B (POPMHUPOBAHUU CHUCTEMbl XUMHUECKUX 3HAHUN —
BOKHEHIIMX (PaKTOB, MOHSTHH, 3aKOHOB M TEOPETUUECKUX TOJIOKEHUM, TOCTYITHBIX
00001IIeHNIT MUPOBO33PEHUECKOTO XapaKTepa, si3blka HAyKH, B MPUOOIICHUU K
Hay4YHbIM METOJaM IO3HAHUS MPU U3YUCHUU BEIIECTB U XUMHUUYECKUX PEaKIHii, B
(dbopMHUpPOBaHUY U PA3BUTUU MMO3HABATEIHHBIX YMEHUN U UX IPUMEHEHUH B y4€OHO-
MO3HABATENILHON M y4eOHO-UCCIIEN0BATEIHLCKON JIEATEIbHOCTH, OCBOCHUH TIPABHII
0e301macHOro o0paIeHus ¢ BEIICCTBAMH B TTIOBCETHEBHOM KU3HH.

[Ipu u3yyeHUu XMMUU Ha YPOBHE OCHOBHOTO OOIIET0 00pa30BaHMs BaXKHOE
3Ha4YCHHUE TPUOOpeTH TaKUe 11eJIH, KaK:

— (QopMmupoBaHUE HHTEIUICKTYyaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM0OOOpa30BaHUI0, COTPYIHHUYECTBY, CAMOCTOSTEILHOMY MPUHATHIO PEIICHUN,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHUSM >KU3HU;



—  HampaBJICHHOCTh OOy4YeHUsT Ha CHCTEeMaTH4ecKoe MpUOOIeHHe
oOydaromuxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAaYyYHBIM
METOJaM TO3HaHMS, (HOPMHUPYIOMIMM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrnieyeHune yCIOBHM, CITOCOOCTBYIONMUX MPUOOPETEHUIO 00YJIArOIITUMUCS
OMNbITa PAa3HOOOPA3HON NEATEIBHOCTH, IMO3HAHMS M CaMOIO3HAHUA, KIIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHLNI), UMEIOIINX YHHBEPCAIBHOE 3HAYEHUE IS
Pa3IMYHBIX BUJIOB ACSITEIbHOCTH;

— (opmupoBanue oOmeld (QYHKIMOHATIBHOW U €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSACHATH U OILICHUBATh SIBJICHUS
OKPYXAIOIIEr0 MHpA, MCIOJIb3Yysl 3HAHUS W OMbBIT, MOJYYCHHbIC MPU H3YYCHHUH
XUMUH, IPUMEHATD UX MPU PEIICHUU POoOJIeM B TOBCETHEBHOM KU3HU U TPYI0BOI
NEATEIbHOCTH;

— (¢opMmHupoBaHHE y OOy4YalOMMXCA T'YMAHUCTHYECKUX OTHOILEHHU,
MOHMMAHUSI IIEHHOCTHM XUMUYECKUX 3HAHUW [Ji1 BBIPAOOTKH HSKOJOTHUECKHU
LEJ€CO00pa3HOro TMOBEIEHUA B OBITY W TPYIOBOM JEATEIBHOCTH B LEIAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOLIEH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHBALMM K OOYyYEHHUIO, CIIOCOOHOCTEW K CAMOKOHTPOJIO M
CaMOBOCIHUTAHUID Ha OCHOBE YCBOEHHMS OOIIEYEIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HpO(dHIIA U HANPaBICHHOCTH NAJbHEUIIErO
oOyueHus.

Oo11ee YKciio 4acoB, OTBEAEHHBIX JIUIsl U3YUYEHUS XUMUHU HAa YPOBHE OCHOBHOTO
oOmero odpazoBanus, cocraBisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJenr0), B 9 kiacce — 68 yacoB (2 yaca B HEJIGTIIO).



COJEPKXAHUE OBYUYEHUA
8 KUIIACC

IlepBoHaYa/IibHbIe XUMHUYECKUE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU 4Y€JIOBEKa. XMMHS B CHCTEME HayK.
Tena wm BemecTBa. PHU3MUYECKHE CBOWCTBA BEIIECTB. ArperaTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CriocoObl pa3zesieHust CMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHYECKUX
aneMeHTOB. [IpocThie U COXKHBIE BellecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckas popmysa. BaneHTHOCTh aTOMOB XUMUUYECKHUX AJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BellecTB. OTHOcHUTENbHAs aTOMHAasi Macca. OTHOCUTENbHAS
MOJIEKYJIApHas Macca. MaccoBast J0Js XUMUYECKOTO JIEMEHTA B COEUHEHUU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMUECTBA,
MacCchl M 4YHMCJIAa CTPYKTYpPHBIX eAuHUIL] BemiecTBa. Pacué€rel mo ¢dopmynam
XUMHUYECKUX COCIMHEHU.

duznyeckre U XMMUYECKUE SIBJICHUSA. XUMUYECKAsl pEeaKlus U €€ MPU3HAKU.
3aKOH COXpaHEHMs] MacChl BEIIECTB. XHMMHUYECKHe ypaBHeHus. Knaccuduxanus
XUMUYECKUX PEAKIUH (COETUHEHUS, PA3I0KEHNUS, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiaMu pabOThl B JIaOOpaTOpUH U
npuémMamMu oOpalleHus ¢ JIabopaToOpHBIM O00OpPYAOBaHUEM, U3YUCHUE U OIMUCAHUE
bu3YecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOJIOJCHUE
busnueckux (MIaBJICHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (TOpEHHE CBEUYH, MPOKAIMBAHUE
MEJHOM MPOBOJIOKH, B3aUMOJIEHCTBUE MeNa C KUCIOTOM) SIBJICHUI, HAOIIOACHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuid (pasjoKeHHe caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TMAPOKCHIIA
meau (I1) mpu HarpeBaHuM, B3aMMOCHCTBHE kejie3a ¢ pactBopoM coyit meau (11),
U3Y4YEHUE CIOCOOOB Pa3JeNIeHHs] CMECEH: C MOMOILIBI0 MAarHuTa, (PUIBTPOBAHUE,
BbIIIapUBaHUE, AUCTWLISALUA, XpoMaTorpadusi, MpoOBEACHUE OUYMCTKH MOBAPEHHON
COJIM, HaONIOJEHWE W  ONHUCAaHUWE  PEe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTFOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHHE MOJEIEH MOJIEKYJI
(IIapoCTEepPKHEBBIX ).

BaxHelue npeacTraBuTe M HCOPraHUYECKHUX BeLIEeCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucnopox — anmeMeHT m mpocroe
BelecTBo. Haxoxxaenuwe kuciaopoga B HOpupoje, (U3HUecKue M XUMHUYECKUe
cBoiictBa (peakuuu ropeHusi). Okcunbl. Ilpumenenue xucnopoaa. CrnocoObl
MOJIyYeHHUs] Kuclopoda B JabopaToOpuu W TPOMBIIUIEHHOCTH. Kpyrosopor
KHciopoaa B mpupoae. O30H — auioTporHas MoAupUKaIisa KUCI0poaa.



TemnoBoit 3h(dEeKT XUMHUYECKOW peakluu, TEPMOXUMHUYECKHUE YpaBHEHUS,
9K30- M DHAOTEPMHUUYECKUE peakiuu. TOIUMBO: yroib U MeETaH. 3arps3HEHUe
BO3IyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOS.

Bonopon — sneMeHT u mpocToe BellecTBo. Haxoxkaenue Bogopoaa B MpUpoe,
bu3nYecKue 1 XUMUIECKHE CBOMCTBA, MPUMEHEHHE, CTIOCOOBI MoTydeHus. Kuciorsr
Y COJIN.

MonsipHbiii 00BEM ra3oB. PacyéTsl N0 XUMUUYECKUM YPAaBHEHUSIM.

duznyeckue CBOMCTBa BOJbl. Boma kak pactBoputelib. PacTBOpEI.
HacelllleHHbIE M HEHACBIIIEHHBIE PAcTBOPBl. PacTBOpHUMOCTH BEHIECTB B BOJIE.
MaccoBast 10JI1 BEIIECTBA B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Ponp pacTBOpOB B IIpupoZie M B JKU3HU 4eloBeKka. KpyroBopoT Bozbl B IPUPO/IE.
3arps3HeHne NpUpOaHbIX BoJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzabl. Kimaccudukanms
OKCUJIOB:  coieoOpasywomue (OCHOBHBIE, KHUCJIOTHBbIC, aM(OTEepHbIE) U
HecosneoOpazyronme. Homenknatypa oxcujoB. dusnueckue M XUMHUUYECKHUE
CBOMCTBA OKCUJIOB. [lonmyuenune okcuaos.

OcHoBanus. Kiaccupukauuss ocHOBaHMI: WIENOYM W HEPACTBOPHUMBIE
ocHoBaHusA. HoMeHknatypa ocHoBaHnii. PU3MYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [losryueHrne oCHOBaHUM.

Kucnotel. Knaccudukanusa kucinor. Homenknarypa kucnor. Gusndeckue u
XUMHUYECKUE CBOMCTBAa KHUCHOT. Psan aktuBHoctu mertamnoB H. H. bekerosa.
[TonydeHue KUCIOT.

Conu. HomeHnknarypa coseil. @uU3nyeckue U XMMHYECKHUE CBOWMCTBA COJIEH.
[TomyuyeHue couei.

['eHeTnueckas CBSI3b MEXKY KJIaCCaMU HEOPTaHUYECKUX COCAUHEHU.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OTPEICIICHUE COJepKaHusl KUCIOpOoJa B BO3yXe, MOTyUCHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYEHHE CBOMCTB KHUCIOpPOJa, HAOI0ICHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBHUS BO3HMKHOBEHUS U
MpeKpaileHus ropeHus (moxapa), 03HaKOMJICHHE C 00pa3liaMy OKCUJIOB M OTTMCAHUE
WX CBOMCTB, TMOJy4YeHHE, COOMpaHHE, pACIO3HABAHME WM U3YYEHHUE CBOWCTB
BOZOpO/a (ropeHue), B3auMmoeicTre Bogopoa ¢ okcugom meau (1) (Bo3moxHO
MCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), HAOIIOIeHHE 00pa3Il0B BEIIECTB KOJIUIECTBOM
1 Momb, ucclenoBaHME OCOOEHHOCTEH pPACTBOPEHHs BEIIECTB C Pa3TMYHON
PacTBOPUMOCTBIO, TPUTOTOBIICHHE PACTBOPOB C OMNPEICIEHHON MAaCCOBOM A0Jen
PacTBOPEHHOIO BEIIECTBA, B3aUMOJCIHCTBHE BOJIbI C MeETaUlaMH (HAaTpueM U
KaJIbIlUEM) (BO3MOXKHO MCIOJIb30BAHUE BHUJECOMATEPUATIOB), HCCIEAOBAHUE
00pa3Ii0B HEOPTAaHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIOIEHUE N3MECHCHMUSI
OKpAacCKH UHIMKATOPOB B PACTBOPAX KUCIOT U LIEJIOUYEH, U3YUEHHUE B3aUMOJICHCTBUS
okcuna meau (1) ¢ pactBopom cepHOM KUCIOTBI, KUCIOT ¢ METaUIaMH, peaKIui
HeWTpaau3aluy, MOJy4YeHHEe HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OIHOTO
MeTaJljia IPYTUM U3 pacTBOpPA COJIM, PEIICHUE AKCIIEPUMEHTAIIBHBIX 3a/1a4 10 TeMe
«BaxHenmme KIaccbl HEOPraHUYECKUX COCTUHEHUI.



Iepuoauueckuii 3akoH u Ilepuoauyeckass cucreMa XHUMHYECKHX
aemMenToB JI. WM. MenpgeneeBa. Ctpoenue aroMoB. XHMHYECKasi CBf3b.
OKHCIUTEIBLHO-BOCCTAHOBUTEIbHbIC PeaAKIIUH

[lepBble MOMBITKH KiIacCU(UKAIMM XUMUYECKUX 3JeMeHTOB. [loHsTHE O
IpyIIax CXOJHBIX 3JEMEHTOB (IIEJOYHBIE M IIEJOYHO3EMEIbHBIE METAJLIbL,
raJIOT€Hbl, THEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIe 00pa3yloT aM(pOTEpHBIE OKCHIBI
Y THUJIPOKCHU/IBI.

[Iepnonnuecknii 3akoH. [lepuoanueckas cuctemMa XMMUYECKUX 3JIEMEHTOB /1.
U. Menpeneera. Koporkonepuoanas u JimMHHonepruoaHas ¢popMel [lepuoauueckoi
cucteMpl xumudeckux anemeHtoB JI. M. MenneneeBa. Ilepuonapl u rpymisl.
DU3NYECKHUI CMBICH MOPSAAKOBOIO HOMEPA, HOMEPOB IIEPUOIA U IPYIIIBI 2JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sep. M3oTonsl. DnekTpoHsl. CTpoeHue
AIIEKTPOHHBIX ~ 000JI04eK aroMoB mepBbiXx 20 XMMHYECKHX  3JIEMEHTOB
[lepnognueckon cucremsl [[. M. MenpaeneeBa. XapakTepuCTHKA XUMHUYECKOTO
3JIEMEHTA IO ero noyoxeHuto B [lepuoanueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHUs paJuyca aTOMOB XHWMHUYECKHX 3JEMEHTOB,
METaJUIMYECKUX U HEMETAUNIMYECKUX CBOMCTB IO TPYyMNIaM U MEepUoIaM.

3nauenue [leprnoanueckoro 3akona u [leppoanvecko CUCTEMbI XUMHYECKUX
DJIEMEHTOB Ui pa3BuUTUA HAayku M mnpaktuku. [[. V. MenneneeB — yd€HbId U
IpaKJaHUH.

Xumnyeckass cBs3b. KoBaneHTHass (HOJspHAsT W HEMOJIApHAsl) CBSA3b.
DNEKTPOOTPULATENIBHOCTh XUMUYECKUX IEMEHTOB. FIOHHAs CBA3b.

Crenenp  okucieHusi.  OKHUCIMTEIBHO-BOCCTAHOBUTENBHBIE  PEAKLUU.
[Ipouecchl OKMCIEHUS U BOCCTAHOBIJIEHN. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3ydyeHue oOpa3lOB BEIIECTB METAJUIOB M HEMETAJUIOB, B3aWMOJEWUCTBUE
TMIPOKCUJA LMHKA C pPacTBOpaMU KHCIOT M IIEJIOYEi, MPOBEACHUE OIbITOB,
WUTIOCTPUPYIOUIUX ~ IPUMEPHl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peakuui
(ropenue, peakliy pa3ioKeHUs], COSTUHEHU).

Mesrcnpeomemmnuwie céasu

Peanmuszanuss MeXNpeIMETHBIX CBSI3€W MPU W3YYEHHH XUMHHM B 8 Kilacce
OCYUIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX
MOHATUH, TaK U MOHITHUH, SBISIOMIMUXCS CUCTEMHBIMU JJI OTACJBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'0 IIUKJIA.

OO1ue ecTeCTBEHHO-HAYUYHbIE MOHATHUS: HAY4YHBIH (DaKkT, TMIIOTE3a, TEOpHS,
3aKOH, aHallu3, CHUHTE3, Kiaccu(ukaius, TMNepUOJUYHOCTb, HaOIO/ACHNUE,
HKCIIEPUMEHT, MOJIETUPOBAHNE, U3MEPEHHE, MOJIEIIb, SIBIICHHE.

®dusznka: Marepus, aToM, JJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIUI, U30TOIIbI,
palo0aKTUBHOCTb, MOJIEKYJA, JJIEKTPUUYECKHUI 3apsl, BEIIECTBO, TENO, OOBEM,
arperaTHOe€ COCTOSIHME BEIleCTBa, Ta3, (PU3NYECKHE BEIIUYUHBI, EIUHUIIBI
U3MEpEeHHUsl, KOCMOC, TUTaHEThI, 3BE3/b1, COMHILE.

buomnorus: dorocuntes, apixanue, ouocdepa.



['eorpadus: atmocdepa, ruapocdepa, MUHEPaIbl, TOPHBIE MOPO/IbI, TOJE3HbIE
HCKOMaeMbIe, TOTUIUBO, BOJIHBIE PECYPCHI.

9 KVIACC

BemecTBo U XMMHUYECKasl peaKUMs

[lepnognueckuit 3axoH. Ilepuoanueckast cucTeMa XUMUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KAJIUS, KAIBIUSA U UX COCTUHEHUN
B COOTBETCTBUM C TMOJIOKEHUEM »dJIeMEHTOB B Ilepuomnueckoil cucreme u
CTPOEHHEM UX aTOMOB.

CrpoeHre BellecTBa: BHJIBI XMUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAIUIMYECKOU PELIETKU U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHMYECKUX BEUIECTB. XHWMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJAacCaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHNYECKUX BELIECTB.

Knaccudukanysa XuMUYeCKUX peakuid Mo pa3auvyHbIM MPU3HAKAM (110 YHUCTY
U COCTaBy YYacTBYIOIIMX B pEAKIHMHM BEIIECTB, MO TEIUIOBOMY 3(PQeKTy, IO
MU3MEHEHUIO CTENEHEH OKHUCIEHUS XMMHYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
Yy4acTHIO KaTajau3aTopa). DK30- U SHAOTEPMHUUYECKUE PEAKIMH, TEPMOXUMHUECKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH XuUMUYeckoil peakuuu. [loHstre 00 OOpaTUMBIX H
HEOOpAaTUMBIX XMMHUYECKUX peakuusx. [[oHATHEe O TOMOTE€HHBIX M TeTEPOreHHBIX
peakuusx. [lonsarne o karamuse. [IoHsTre 0 XuMuyeckom paBHoBecuu. DakTopsl,
BIIMAIOIIME HAa CKOPOCTh XMMHYECKONW PEaKIUU U IOJOKEHUE XUMHUYECKOIO

PaBHOBECHSL.
OKHCIUTETbHO-BOCCTAHOBUTENLHBIE ~ PEAKIMM,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON peaKuuu. CocraBiienue YPaBHEHUI

OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIUi C  HKCIOJb30BaHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus dNEKTPONUTUIECKON TUCCOUUALMHU. DIEKTPOIUTHI U HEAJIEKTPOIIUTHI.
KaTtnonsl, aHnoHbl. MeXaHU3M JHUCCOLMAIIMU BEIIECTB C Pa3IUYHBIMU BUIAMU
XuMudeckon cBsi3u. CteneHs Aucconuanuu. CHIbHBIC U CIA0bIE DJIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE W COKpAIIEHHbIE HMOHHbIE YypaBHEHHsS peakuuil. CBOWCTBA KHCIIOT,
OCHOBAHHUH U COJICH B CBETE MPEACTABICHUIA 00 JICKTPOJIUTHICCKOMN THUCCOIHAITUH.
KauectBeHHbIe peakuyu Ha HOHBL. [IoHSATHE O THIPOIU3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJCIISIMHU KPUCTAUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEIIIECTB — METAUIOB W HEMETa/UIoB (rpaduTa W anMasa), CIOXKHBIX BEIIECTB
(xJ10puIa HaTpus ), UCCIEAOBAHNE 3aBUCHUMOCTH CKOPOCTH XUMUYECKOU PEAKIIH OT
BO3JICMCTBUSI  pa3MYHBIX  (H)AaKTOPOB, HCCIEIOBAHUE  DJIEKTPOIPOBOJIHOCTH



PacTBOPOB BEILIECTB, POLIECCa IUCCOLUAIIMH KUCIIOT, LIeJIouei U coieil (BO3MOXKHO
UCIIONb30BaHUE BUACO MAaTEPUATIOB), MPOBEICHUE OIBITOB, HILTIOCTPUPYIOIINX
OpU3HAKKM TPOTEKAHUS peakluii HOHHOrO oOMeHa (oOpa3oBaHuEe OcajKa,
BbIJIETICHHE Ta3a, OOpa3oBaHHE BOJbI), OMBITOB, WUTIOCTPUPYIOLIUX MPUMEPHI
OKHCIIUTEIHbHO-BOCCTAHOBUTENIBHBIX peakluii (TOpeHue, peakiuu pas3loKeHus,
COCMHEHMsI), pAaClO3HABAHME HEOPTraHMYECKHX BEHIECTB C  TOMOIIBIO
KayeCTBEHHBIX pEaKIMii Ha MOHBI, PELICHUE SKCTIEPUMEHTABHBIX 3a]1a4.

HemeTaJsibl 1 X COeIMHEHUS

OO6mast xapaktepuctuka rajoreHoB. OCOOEHHOCTH CTPOCHHsI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (puanyeckue CBOWCTBA MPOCTHIX
BEI[ECTB — FAJION€HOB. XMMHUYECKHE CBOMCTBA Ha MpUMepeE XJopa (B3auMOICCTBIE
C MeTajulaMM, HeMeTaylaMu, uiesnodamu). XuopoBojopon. ConsHas KHUCIOTa,
XAMHUYECKME CBOMCTBA, IIOJNy4YeHUE, MpuMeHeHue. [lelicTBue xyopa u
XJIOPOBOJIOPO/Ia Ha OPTAaHU3M 4YeJIOBEKa. BakHenme XI0puabl U UX HAX0XKICHUE B
IpUPOJE.

Oo6mas xapakrepuctuka 3eMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTeleHU okucieHus. CTpoeHue M (pu3nyeckue CBOMCTBA
IIPOCTBIX BELIECTB — KUCIOPOAA U Cepbl. AJUIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XUMUYECKHUe CBOMCTBa cepbl. CepoBOIOPO, CTPOCHUE, (PUBHUYECKHE U
XUMHYeCcKue cBOMCTBA. OKCHIBI cepbl KaK MPEACTaBUTEIN KUCIOTHBIX OKCHIIOB.
Cepnast kucnoTa, PU3NYECKUE U XUMUYECKUE CBOMCTBA (001IME KaK MPEACTaBUTENS
KJjlacca KHMCIOT M crnenuduueckue). XUMUUECKUE peaklru, JeKallue B OCHOBE
MPOMBIIIUICHHOTO CIHOc0o0a MOMy4YeHUsi CepHOM KucCHoThl. [Ipumenenue cepHoit
kucaoTbl. CoJMM CepHOM KHUCIIOTHI, KadeCTBEHHAas peakuus Ha CyJb(aT-uoH.
Haxoxnenue ceppl M €€ COCOUHEHUM B MpUpPOJE. XHUMHYECKOE 3arpsi3HEHUE
OKpYXalollel Cpellbl COCOUHEHUSIMU Cepbl (KUCIOTHBIE AOXKAM, 3arps3HEHHE
BO3/IyXa U BOJOEMOB), CIOCOOBI €ro MPeI0TBPAICHHUS.

OO6mast xapakrepuctuka 31eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIIEHUA. A30T, paclpoOCTPaHEHUE B MPHUPOJE,
bu3nyeckue u XuMHIecKue cBoiicTBa. KpyroBopor azora B npupoje. AMMHUAK, €ro
(bu3MUecKue 1 XUMUYECKHUE CBOMCTBA, MOJydYeHUe U npuMeHeHune. Cou aMMOHUS,
ux QU3NYECKUE U XMMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THasi KHCIOTa, €€ MoidyuyeHue, (PU3NYECKUe U XUMUYECKUE
cBOMcTBa (0OLIME Kak TMpEACTaBUTENS Kjacca KHUCIOT M crhenuduueckue).
Hcnonp30BaHne HUTPATOB U COJICH aMMOHHMSI B KAYECTBE MUHEPATLHBIX YI00pEHUH.
XHUMHUYECKOE 3arps3HEHNE OKPYKAOLIEH Cpelibl COETMHEHUSMU a30Ta (KMCIIOTHBIE
JOXKIM, 3arps3HEHHE BO3ayXa, MOYBbl M BOA0EMOB). docdop, amioTponHbe
moaudukammu docdopa, uznueckne U xumudeckue cpoiictBa. Oxcun gocdopa
(V) u dochopnas kuciora, Gu3MUeCKUe U XUMHYCCKHE CBOWCTBA, MOJYYCHHE.
Hcnonb3oBanue (ochaTtoB B KaueCTBE MUHEPATIBLHBIX YA00PEHUI.

O6mas xapakrtepuctuka 3nemMeHToB IVA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTE€pPHbIE CTENIEHN OKUCIEHUS. Y TIIepO/, ATTIOTPONHbIE MOU(DUKAIUY,



pacnpocTpaHeHue B MpUpPOJE, PU3MUECKHEe U XUMUYECKHE CBOMCTBA. AJCOpOIus.
KpyroBopotr yrmepoma B mnpupoae. OKcuawl yriepona, WX (U3HYECKHE U
XUMHYECKHE CBONCTBa, JEHCTBME Ha JKUBBIC OPTraHU3MbI, MOJIy4YCHHE U
pPUMEHEHHE. DKOJIOTHICCKUE MPOOJIEMBI, CB3aHHBIE ¢ OoKcuuoM yriepoaa (1V),
TUMOTE3a TJI00ATBbHOTO MOTEIUICHUS KIIMMaTa, MapHUKOBBIN 3(QekT. YroibHas
KUCIOoTa U e€ coid, UX (PU3MUeckrue W XUMHUYECKHE CBOMCTBA, MOJy4YCHHE U
npumeHeHue. KadecTBeHHass peakiuss Ha KapOoHaT-WOHBL. Mcnonb3oBaHue
KapOOHATOB B OBITY, MEUIIMHE, TPOMBIIIJIEHHOCTH U CEIbCKOM XO0351CTBE.

[lepBoHaUasIbHBIE MTOHATHS 00 OPraHUYECKUX BEIIECTBaX KAaK O COCIMHEHHUSIX
yriepojia (MeTaH, 3TaH, TUJIEH, alleTUIIeH, dTaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbie HMCTOYHUKU YTIIEBOJAOPOAOB (yrojib, MPUPOJHBINA Ta3, HEPTH),
MPOAYKTHI UX TepepaboTku (OCH3WH), UX POJb B OBITY W HPOMBIIIJIEHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU BA)KHBIX BEILIECTBAX: XKHMpax, OeiKax, yriieBojgax — U ux
poJiM B JKM3HM YeJOBeKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCTMHEHUN.

KpeMHuii, ero Qusnyeckue M XHUMHUYECKHE CBOMCTBA, IOJyYCHHE H
npumeHeHue. CoeTMHEeHHs] KpeMHHUS B mpupojie. O01ue npeacTaBieHus 00 OKCHIE
kpemHust (IV) u xpemHueBoi kucinote. CHIMKATHI, UX HCIOJIb30BaHUE B OBITY, B
IPOMBIIUICHHOCTU. BaxkHeiire cTpouTeNbHbIE MaTepuaibl: KepaMHKa, CTEKIIO,
IEMEHT, OeToH, xene300eToH. I[lpobiembl 0€30MacCHOrO  MCIOJIb30BaHUS
CTPOUTENBHBIX MAaTEPUAJIOB B TOBCEHEBHOM KU3HH.

Xumuueckuii IKCnepumMeHm:

U3y4YeHHue 00pa3lioB HEOPTaHWYECKUX BEIIECTB, CBOWCTB COJSTHOW KUCIIOTHI,
IPOBEJICHNE KaueCTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOIIOJCHHE MMPU3HAKOB
UX TPOTEKAHMs, OMBITHI, OTpa)karolue (PU3MUEeCKHe M XUMHYECKHE CBOMCTBA
rajJlor€éHOB M MX COEIMHEHUN (BO3MOXKHO MCIIOIb30BaHUE BHAEOMATEPUAIIOB),
O3HaKOMJIEHHE ¢ 00pa3aMu XJIOPUAOB (TaJIOreHU 1I0B), 03HAKOMJICHHE C 00pa3iiaMu
ceppl M €€ COEAUHEHUSIMU (BO3MOXXHO MCIOJb30BaHUE BHJIEOMATEPHAIIOB),
HaOJI0IcHUE Tpolecca 00yTIMBaHus caxapa MoJl JeMCTBUEM KOHIIEHTPUPOBAHHOM
CEpHOM KHUCIJIOThI, U3YYEeHUE XUMHUECKUX CBOMCTB Pa30aBIE€HHON CEpHOM KUCIIOTHI,
IIPOBE/ICHHE KAYECTBEHHON PEaKIMU Ha CyJb(aT-uoH U HaONI0AeHUE MTPU3HaKa e€
POTEKaHUs, O3HAKOMJIEHUE ¢ (PU3UYECKMMU CBOWCTBaMM a30Ta, ¢ochopa U HUX
COEIMHEHUN (BO3MOKHO MCIIOJIb30BAaHUE BUIEOMATEPUATIOB), 00pa3liaMu a30THBIX
u dochopHbIX yaoOpeHul, mojlydeHue, coonpanre, pacro3HaBaHUE U U3YUCHHE
CBOMCTB aMMMaka, MPOBEJACHHE KAueCTBEHHBIX pPEaKIUil Ha HOH aMMOHHS H
docar-uoH W U3ydYeHHE TPU3HAKOB UX MPOTEKaHUs, B3aUMOJCICTBHE
KOHIIEHTPUPOBAHHOM a30THOM KHCIOTHI C MeIbI0 (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPHUANIOB), H3Y4YEHHE MOJeNeH KPUCTAIUIMUECKUX PemETOK anMmasa,
rpadura, dymiepeHa, O3HaAKOMJIICHHE C MPOIIECCOM aACOPOIMH PaCTBOPEHHBIX
BEILIECTB AKTHUBUPOBAHHBIM YTJIEM U YCTPOMCTBOM MPOTHBOras3a, IOIy4YEHUE,
coOupaHue, pacrio3HaBaHWE M U3YUYEHUE CBOMCTB YIJIEKMCIIOTO Ta3a, MpPOBEACHHE
KauyeCTBEHHBIX PEaKIuii Ha KapOOHAT U CUJIMKAT-UOHBI U U3yUeHHE MPU3HAKOB MX
NpPOTEKaHUsl, O3HAKOMJIEHWE C TMPOAYKIIMEH CHIMKATHONM MPOMBIIUIEHHOCTH,



PCUHICHUE JBKCIICPUMCHTAJIBHBIX 3ada4d II0 TEMC «BaxkHenmuye HeMeTaaabl U HX
COCIUHCHUA.

MeTaJiibl 1 MX COeIMHEHU S

OO0mast XxapakTepUCTHKAa XUMHUIECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nonoxeHus B llepmoamdeckor cucremMe xumudeckux daeMmeHTtoB 1. H.
MenneneeBa u ctpoeHusi atomoB. CTpoeHHE MeTauioB. MeTramndeckasi CBsi3b U
METAJUIMYECKAs] ~ KPUCTAJUIMYECKas  PEIIETKAa.  DJIEKTPOXUMUYECKUH  pAll
HarpspkeHU MeTtawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mme
CrocoObl Toy4eHus: MeTayioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
CIIOCOOBI 3aIUTHI UX OT KOppo3uu. CruiaBsl (CTallb, UyTYH, TIOPATIOMUHUI, OpOH32)
U UX MPUMEHEHHUE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenounble MeTamibl: nonoxeHne B [leproanueckoil cucTeEME XUMUYECKHUX
sanemeHToB . 1. MenaeneeBa, CTpO€HHE MX AaTOMOB, HAXOXJICHUE B MPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumMepe HaTpus U Kanus). OKCUabl u
TUJAPOKCUIBI HATpuss W Kanus. [IpuMeHeHHe MIENOYHBIX METalIOB M HX
COCIMHEHNM.

[[lenoyno3emenbHble METAUIbI MarHuii M KalblMH: IIOJIOXKECHHE B
[lepnognueckon cucreMe xuMuueckux nemMenToB 1. . Menneneesa, ctpoeHue ux
aTOMOB, HaXOXJeHHue B pupojie. Pu3nueckue U XUMHUYECKUE CBOMCTBAa MarHus 1
Kanblus. Baxkneime coeuHeHus KaabIus (OKCHI, TUIPOKCHI, coiin). KEcTKocTh
BOJIbI U CITIOCOOBI €€ YCTpaHEeHHUSI.

AJroMUHHUIA: TIoJiIokeHue B [lepuoandeckoit cucreMe XMMUYECKHX SJIEMEHTOB
. . MenneneeBa, CTpOEHHUE aToma, HaxOXAeHHUE B mpupone. Pusnyueckue u
XUMUYECKHE CBOMCTBA aTtOMUHUSI. AM(POTEpHBIE CBOMCTBA OKCHIA U THAPOKCUIA
ATIOMUHUSL.

Kenezo: nonoxenue B [lepuoguueckoi cucreme XMMHYECKUX 3JEMEHTOB /1.
N. MeHnpneneeBa, CTpOEHHE aroMa, HaxOoXaeHuWe B mnpupoae. Ddusznueckue u
XUMHUUYECKHE CBOMCTRA xkene3a. Okcubl, Tuapokcuabl U conu xenesa (I1) u sxenesa
(1), ux cocraB, CBOMCTBA U MOJyUCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME ¢ oOpa3llaMd METAJIOB U CIUIABOB, HUX (DU3UUYECKUMU
CBOMCTBaMH, M3Yy4Y€HHE  PE3yJbTATOB KOPPO3WU  METAIOB  (BO3MOXKHO
WCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJCUCTBHUS OKCHIA
KJIbIIUSI W HATpus C BOJOM (BO3MOKHO HCIIOJIb30BaHUE BHJICOMATEPUAIIOB),
MCCIIEIOBAaHUE CBOMCTB KECTKOW BOJIBI, MpoOllecca TOPEHUS KeJie3a B KUCIOPOJIe
(BO3MOKHO  KCHOJIb30BAHHE  BHJIEOMATEPHUANIOB), MPHU3HAKOB  MPOTEKAHUS
KaYCCTBCHHBIX PEAKIMI HA MOHBI: MArHus, KAJIbLUs, aTIOMUHUS, HUHKA, skese3a (11)
u xenesza (lll), menu (Il), HabmomeHne M ommMcaHHE IPOIECCOB OKpAIIMBAHUS
IJJaMEHH MWOHAMU HATpusi, KaJlus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCClIeJ0BaHUE aM()OTEPHBIX CBOMCTB TUAPOKCUIA ATTFIOMUHUS U
TUAPOKCHUIA IIMHKA, PEIICHUE SKCIEPUMEHTANIBHBIX 3aj7ay 1o Teme «Baxuelume
METAJITbI K KX COSTUHEHUS.



XUMHUSA U OKPYKAOLIAs cpeaa

BemecTBa m marepuansl B INOBCEAHEBHOW >XM3HM 4YeloOBeKa. besomacHoe
UCIIOJIB30BaHUE BEILIECTB M XMMHUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XUMHUUYECKUX 0KOraX U OTPABIICHUSIX.

XHWMHUYECKOE 3arps3HEHHE OKpYyKarolmed cpenbl (MpeAenbHas I0ImyCcTHMas
KOHIIeHTpalus BemiecTs, nainee — [1/IK). Ponb xumMuu B pemieHun 3K0JIOrM4eCKuX
npobIieM.

Xumuueckuii IKcnepumenm:

u3ydyeHue oOpaslioB MaTrepuasoB (CTEKJIO, CIJIaBbl METAIOB, MOJIMMEPHbBIE
MaTepuabl).

Mestcnpeomemmnuie ceasu

Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU W3YYEHHH XUMHUHM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX €CTECTBEHHO-HAYUYHBIX
MOHSATUM, TaK W MOHATHUM, SIBJISIONIUXCS CUCTEMHBIMH JJISI OTJCIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'0 IIUKJIA.

OOmue ecTeCTBEHHO-HAYUYHbIE MOHSTHS: HAay4YHBIM (pakT, THmores3a, 3aKoH,
TEOpHsl, aHAM3, CHUHTE3, KIACCH(PUKALHMS, TEPUOJAUYHOCTh, HAOIIOIEHUE,
AKCIEPUMEHT, MOJICTMPOBAHUE, HU3MEPEHUE, MOJIEb, SBJICHUE, MMaPHUKOBBIN
s deKT, TEXHOIOTUS, MaTEPHUAIIBI.

®dusnka: MaTepusi, aTOM, JJIEKTPOH, POTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIBI,
PaauoOaKTUBHOCTb, MOJIEKYJIA, ANEKTPUYECKUI 3apsig, IPOBOIHUKH,
MOJIYIPOBOJHUKH, JIUAJICKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHME BEUIECTBA, ra3, pacTBOP, pACTBOPUMOCTh, KpUCTAILINYECKas
peméTka, CIUiaBbl, (PU3NYECKUE BEIWYUHBI, SAMHUIBI W3MEPEHMs, KOCMUYECKOE
MPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, COJIHIIE.

buonorusi: ¢orocunres, npixanwe, Omocdepa, IKOCUCTEMA, MHUHEPAILHBIC
ya00peHuUsl, MUKPOAJIEMEHTBI, MaKpOAJIEMEHThI, MUTATEIbHbIC BEISCTBRA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpabl, TOPHBIE TTOPO/IbI, MOJIE3HBIC
HCKOMaeMbIe, TOTUIUBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUS ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJBTATBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOrPAMMBbI  OCHOBHOIO OOIIETO
o0Opa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULUOHHBIMA POCCUHUCKUMU
COIL[MOKYJIBTYPHBIMM M JYXOBHO-HPAaBCTBEHHBIMHU ILIECHHOCTSIMU, IPUHSTBIMU B
oOIIeCTBE MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOTMO3HAaHUs, CAMOPA3BUTHUS U COLIMATIA3AIMN O0yYarOIINXCA.

JIM4HOCTHBIE  pe3yJbTaThl  OTPaXKalOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJICTBOBaTbCS ~CHUCTEMOM TMO3UTHBHBIX ILIEHHOCTHBIX OPUEHTAUN H
pacIIMpEHUE OIbITA ICSITETbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

IIEHHOCTHOT'O OTHOIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
M HAyyHOMY HACIEIUI0, TTOHUMAaHUS 3HAUYCHUS XUMHUUYECKOM HAyKH B >KU3HU
COBPEMEHHOI0 OOIEeCTBA, CIOCOOHOCTH BJIAAETh JOCTOBEpHOUW HH(OpManmeit o
MEPEJIOBbIX JOCTUXKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 yCTPOMCTBE MUpA U OOIIIECTBA;

2) rPasKAaHCKOT0 BOCTIUTAHMUS:

MPEACTABICHUS. O COLUMAIBbHBIX HOpPMax M MpPaBUJIAX MEKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHOW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM, Y4EOHOMCCIIEA0BATEIbCKOM, TBOPUECKOM U IPYTUX BUAX JICSITEIIBHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHON JESATEIBHOCTH TPU BBIMOTHEHUU
y4eOHBbIX, IMO3HABATENIBHBIX 3374, BBINOJIHEHUH XUMHUYECKHX DKCIEPUMEHTOB,
CO3/IaHUU YUEOHBIX TPOCKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHUIO ¥ B3aUMOITOMOIIN
B MPOILIECCE ATON y4eOHOM JesATeIbHOCTU, TOTOBHOCTU OLICHUBATH CBOE MOBEJCHUE
U TOCTYIKU CBOMX TOBApUINEH C MO3UIIMKM HPABCTBEHHBIX U MPABOBLIX HOPM C
Y4ETOM OCO3HAHUSA MOCIEACTBUM MOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHUPOBO33PEHUYECKHUE TMPEJICTABICHUSI O BEIIECTBE U XUMHYECKOW pEakilvH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKU U COCTABIISIIONIUE
OCHOBY JIJII TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpA, TMPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUSI MPHUPOJIbI, B3aUMOCBS3SIX 4YEJIOBEKa C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATENIbHBIE MOTHBBI, HAIPABJICHHbIC HA MOJIyYEHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOJHMMBIC IS OOBSICHEHHS HAOJI0IaeMbIX IPOIECCOB M SIBJICHUMH,
MO3HABATENIbHON, WH()DOPMAITMOHHOW M YUTATEIBCKOW KYJIbTYphl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboThl C Yy4YEeOHBIMM TEKCTaMH, CIIPABOYHOMU
JUTEpPaTypor, JOCTYIHBIMH TEXHUYECKUMHU CpPEACTBaMH HWHQPOPMAIMOHHBIX
TEXHOJIOTHH;



WHTEepeC K OOYyYEHHI0O M TO03HAHMIO, JHO003HATEIBHOCTh, TOTOBHOCTH M
CIOCOOHOCTh K €caMOOOpa3OBaHWIO, TPOCKTHOW W  HCCIEIOBATEIBCKOU
NEATETLHOCTH, K OCO3HAHHOMY BBIOOPY HAMPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTH KW3HU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY
3I0POBBI0, YCTAHOBKHM Ha 3JI0POBBIM 00pa3 >KU3HU, OCO3HAHHUE TMOCJIEACTBUU U
HETIPUATHE BPEIHBIX MPUBBIUEK (YIOTPEOICHUS aIKOTOJIs, HAPKOTUKOB, KYpeHHs),
HEOOXOJMMOCTH COOMIOJICHUs] TpaBuia 0€30MacHOCTH TIpU  OOpalleHuu ¢
XUMHUYECKUMHU BEIIECTBAMHU B OBITY U PEaIbHOM KU3HH,

5) TpyA0BOr0 BOCIIHTAHUSI:

HWHTEpEeC K MPAKTUUECKOMY M3YUCHHUIO TPOoPeCcCruil M Tpy1a pa3IudHOTo poja,
YBa)XEHHUE K TPYy U pe3yjibTaTaM TPYI0BOU JESITEILHOCTH, B TOM YHCJIE HA OCHOBE
NPUMEHEHHUSI  TPEAMETHBIX  3HAaHWMM 1O  XHMMHH, OCO3HaHHBIA  BBIOOP
WHJMBUAYAJILHOU TPAECKTOPUHU MPOJIOHKEHUs 00pa30BaHUsl C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIeHON Npo(ecCuoHaTbHON IESITENHLHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTH aJalITUPOBATHCS B MTPOGECCUOHAIBHOU Cpee;

6) IKOJIOrHYeCKOr0 BOCIIUTAHMS

HKOJIOTHUYECKH 11€71€CO00Pa3HOE OTHOIICHHUE K MMPUPOC KaK UCTOYHUKY KU3HU
Ha 3emJje, OCHOBE €€ CyIIECTBOBAHMS, MOHUMAHUE IIEHHOCTH 3J0pPOBOTO H
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3NYECKOMY M TICHXMYECKOMY 3J0pPOBbIO, OCO3HAHHE IICHHOCTH COOIOCHUS
IpaBuJI 0€30IMaCHOTO TOBEICHUSI TIPH padOTe C BEIIECTBAMH, & TAKKE B CUTYaIIHsIX,
YIPOKAIOIMIMX 3JJ0POBBIO U KU3HU JIFOJICH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUS, MOJyYaeMble NPH HU3YYECHUU XUMHH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEOH, ISl OBBIIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJbTYphbl, OCO3HAHHUS TJIOOAJIBLHOTO  XapakrTepa
AKOJIOTUYECKUX MPOOJEM M IMyTEeH UX PEIICHHS MOCPEICTBOM METOJO0B XHMUHU,
HKOJIOTUYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHHMKATUBHOW U COLMAJIBHON TTPAKTHKE.

METANPEAMETHBIE PE3YJIbTATBI

B cocraBe MeranpeaIMETHBIX pPE3yJbTaTOB BBIIEISAIOT 3HAYMMBIE IS
(dbopMUpOBaHK MUPOBO33pEHUS OOIICHAYYHbIE MOHATHS (3aKOH, TEOPHUS, TPUHLIHII,
runoTe3a, (QaxkT, CHUCTEMa, IMPOLECC, OSKCIEPUMEHT U JApPYroe.), KOTOpbie
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJIIOT Ha
OCHOBE 3HAaHUI M3 3TUX MPeAMETOB (OPMUPOBATH MPEJCTABICHUE O LIETOCTHOM
HAay4YHOM KapTHMHE MHpA, U YHUBEpCaJIbHbIe yueOHbIE EUCTBUS (IT03HABATENIbHbIE,
KOMMYHUKATHUBHBIE, PETyJSITUBHBIE), KOTOphIE OOecrneunBaloT (QopMUpOBaAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJIAHUPOBAHUIO M OCYLIECTBJICHUIO y4eOHOMN
NEeSATETbHOCTH.



Ilo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiiCTBUS

ba3oBble ornueckue aeiicTBU:

YMEHHSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMW: PACKPBHIBATH CMBICT XUMHUYECKUX MOHSATUN (BBIACISITH UX XapaKTEPHbIC
MPU3HAKHU, YCTaHABIIMBATh B3aUMOCBSI3b C JPYTMMHU MOHSTHUSMH), HUCIOJIb30BaTh
TIOHATHS JIJIs1 OOBSICHEHUS OTJIECIBHBIX (JAaKTOB M SBJICHHUM, BEIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINNKA XUMHUYECKHUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
yCTaHABJIMBATh MPUUMHHO-CIICJACTBEHHbBIE CBA3UM MEXAY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTUYECKHE pacCyX AeHUS (MHIYKTUBHBIEC, ACIyKTUBHbIC, 110 aHAJIOTUN),
JienaTh BBIBOJIbI M 3aKITFOUCHUS;

yMEHUE TMPUMEHSTh B TIpollecCe TMO3HAHUA TOHATHS (NPEAMETHBIE U
MeTaIpeIMETHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MOJIETH, UCIIOJIL3yEMbIE B XUMUU,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCJIbHBIC TTPEICTABICHUS —
XUMHUYECKUW 3HAK (CHUMBOJ DJIEMEHTa), XUMHu4eckas (opmysia W YypaBHEHUE
XUMHUUYECKON peakiy — MpU PEIICHUH y4eOHO-TIO3HABATENIbHbBIX 33j/1ad, ¢ YYETOM
ATUX MOJICIBHBIX MPEJCTABICHUN BBIABISATh U XapaKTEPU30BaAThb CYIIICCTBEHHbIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIUM,
BBISABJISITh  OOILIIME€  3aKOHOMEPHOCTH, MPUYMHHO-CIICJCTBEHHBIE CBSI3M U
MPOTUBOPEYHS B U3yUaeMbIX MPOIIECCAX U SBJICHUSIX.

Bba3oBble uccienoBaTelbcKme 1eiiCTBUS:

YMEHHE HCIIOJIb30BaTh MOCTABJIEHHBIE BOIMPOCHI B KA4E€CTBE HHCTPYMEHTA
MO3HAHHUS, & TAKXKE B Ka4€CTBE OCHOBBI 11l POPMUPOBAHUS TUIIOTE3HI TIO TPOBEPKE
MPAaBWJIBHOCTH BBICKA3bIBAEMBIX CYIKJICHHI;

MpPUOOpPETEHUE OIMbITa M0 TUIAHUPOBAHUIO, OPraHU3AIMH W TIPOBEJICHUIO
YYCHHUYECKUX JKCIIEPUMEHTOB, YMEHHE HaOIomaTh 3a XOJOM IIpoliecca,
CaMOCTOATEILHO MPOTHO3UPOBATH €0 Pe3yJibTar, POopMyIHpPOBaTH 000OIIEHUS U
BBIBOJIbI IO PE3YJIbTATaM MPOBEAEHHOIO OMbITA, UCCIIETOBAHUS, COCTABIIATh OTUET
0 MpoJIeTITaHHOM padoTe.

Pabora ¢ undpopmanmeii:

yMEHHE BBIOMpATh, AHAIU3UPOBATH WU HHTEPNPETUPOBATH HH(MOPMAIIUIO
pPa3JIMUHBIX BUJOB U (POpM MpeCTABICHUS, MTOTYyUYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIOMyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJEp)KaHUs, CIPaBOYHBIC
nocodbusi, pecypcbl MHTepHeTa), KpUTUUECKH OIICHUBATh MPOTHUBOPECUMBYIO U
HEJIOCTOBEPHYIO HH(DOPMAITHIO;

yMEHUE TPUMEHSTh Pa3IudHbIe METOJbl U 3aMpOChl MPU TOWCKE U OTOOpE
uH(OpPMAIIMU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIWUMBIX JJisi BBIMOJTHEHUS
y4eOHBIX W TIO3HABATEIBHBIX 3a7]a4 OMPEICIEHHOTO TUIIA, IPUOOPETEHHUE OTBITA B
0o0JaCTH  HMCTOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaICHUE KYJbTYPON aKTUBHOTO UCIIOJIb30BAHUS PA3IMUYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOATENILHO BHIOMPATH ONTUMANbHYIO (hOpMY MpeacTaBieHUs] HHPOpMaALUU U
WUTIOCTPUPOBATh pEIIaeMble 3a7a4d HECJIOKHBIMU CXEMaMH, Jrharpammamu,
npyrumu ¢popmamMu rpadyKu U UX KOMOHWHAILIMSIMU,



YMEHHME HCIOJb30BaTh M AHANU3MPOBATh B Ipolecce ydyeOHOHl u
UCCIIEIOBATENLCKON NIEATEIbHOCTH MH(POPMAIMIO O BIUSHUHU MPOMBIIUICHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTAa HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
CpEIBbI.

KoMMyHUKATHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIEe 1eCTBUS:

YMEHHS 33]1aBaTh BOMPOCHI (B XO€ Iuaiora u (Min) JUCKYyCCUM) MO CYIIECTBY
oOcyxknaeMoli TeMmbl, (OpMyIMpPOBaTH CBOU TMPEIJIOKEHUS OTHOCUTEIHLHO
BBITIOJIHCHUS MPEIJIOKECHHOMN 3a/1a4H;

YMEHUSA  MPEACTaBIATh  IOJYYEHHBIC  PE3yJbTaThl  IMO3HABATEIbHOU
JESITEIbHOCTH B YCTHBIX M TIMCBbMEHHBIX TEKCTax; JejaTh IPE3CHTAIUI0
pPe3yJIbTaTOB BBIMOJHEHUS XUMHUYECKOTO SKCIepuMeHTa (J1abopaTOpHOrO OIBITA,
71a6opaTopHOI pabOTHI IO MCCIICTOBAHUIO CBOMCTB BEIIECTB, y4eOHOTO MPOEKTA);

YMEHHSI Y4E€OHOrO0 COTPYJHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
MO3HABATEILHOM M MCCJIEAOBATEIbCKOM  JESITEIBHOCTH  TPU  PEUICHUU
BO3HHUKAIOIIMX MPOOJIeM Ha OCHOBE YyuéTa OOIIMX HHTEPECOB M COIJIACOBaHUS
no3urui (00CyXaeHusi, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMBI», KOOPIAUHAIIUS
COBMECTHBIX JEHCTBUM, OINPEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHON pabOThI U Apyrue).

PeryasiTuBHbIE YHMBeEpPCAJbHbIE Y4eOHbIE NeCTBUSA:

YMEHUE CaMOCTOSTENIbHO ONPENeNsaTh IENH JEATebHOCTH, MIaHUPOBATh,
OCYIIECTBJISATh, KOHTPOJUPOBATH M TMPU HEOOXOIMMOCTH KOPPEKTHUPOBATH CBOIO
NesTeTbHOCTh, BBIOUpaTh Harbosee 3pheKTUBHBIC CITOCOOBI pelieHusl yUeOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTaBJSTh WM KOPPEKTHPOBATH
MIPEJIOKEHHBIM  QJITOPUTM JEHUCTBUUA MPU BBINOJHEHUM 33JaHUM C YYETOM
TIOJTYYCHUSI HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX W PEAKIIHSIX,
OILICHWBAaTh COOTBETCTBUE IMOJYYCHHOTO pe3yJbTaTa 3asBICHHOW IIeNH, yMEHHE
WCITOJIB30BaTh ¥ aHAIM3UPOBATh KOHTEKCTHI, MIPEIaraeMbIe B YCIIOBUH 3aJIaHUN.

HPEAMETHBIE PE3YJIBTATDBI

B coctaBe mnpenMeTHBIX pe3yJbTaTOB IO OCBOCHUIO 00s3aTE€IBHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW denepaibHON pabodeil mporpaMMoH,
BBIICJISIFOT: OCBOCHHBIC OOYYAIOIMMMHUCS HAy4YHBIC 3HAHUS, YMEHHUS U CIIOCOOBI
JIeWCTBUH, crnermuduUecKue JId TPEAMETHONH o007acTh  «XHMHUS», BHJBI
JNEATEIbHOCTH 10  IIOJYYEHWIO HOBOIO  3HAaHWS, €ro  HHTEPHPETALNH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YYCOHBIX U HOBBIX CUTYyaITUsIX.

K koHIy oOydenus B 8 kj1acce npeiMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

® pacKphIBaTh CMBICI OCHOBHBIX XMMHYECKUX MOHSATHMH: aTOM, MOJIEKYyJa,

XUMHUYECKUN DIIEMEHT, MPOCTOE BEUIECTBO, CIIOKHOE BEHIECTBO, CMECH



(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJIIpHAsi Macca, KOJMYECTBO BEILECTBA, MOJIb, MOJISIpHAas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COEITMHEHUH, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHUS, XMMHYECKasl peakius, KiacCU(UKaIUs pEeaKUuui: peakuuu
COCIMHEHHUS, DPEaKUWU Pa3jIoKEHUsA, PEAKUUU 3aMEIICHUs, pPEeaKkUuu
oOMeHa, 9K30- M SHAOTEPMHUUYECKUE PEAKINH, TETIOBON 3P(HEKT peaKiluH,
AJIpO aToMa, dJIEKTPOHHBIN CJIOM aToMa, aTOMHasi OpOUTalb, paauycC aToMa,
XUMUYECKasl CBS3b, NOJISIPHAS W HEMOJIAPHAs. KOBAJICHTHAs! CBSI3b, MOHHAs
CBA3b, WOH, KAaTHWOH, AaHWOH, pacTBOp, MaccoBas JOJs BEIIEeCTBa
(mponeHTHAsE KOHLIEHTpAIUsi) B PacTBOPE;

WUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHWMHYECKHX IOHATHA H
MPUMEHSATH ATH MOHATHS IPY OMUCAHUU BEIIECTB U X MPEBPAIICHHIA;
UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJII COCTaBJICHHUS (OpMYT
BEIIECTB U YPABHECHUN XMMHUYECKUX PEAKIUN;

OIIPENENATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COECIUHEHUSX,
CTEIIEHb  OKUCJEHMsI  JJEMEHTOB B  OMHApHBIX  COEIUHEHUSX,
IPUHAJIEKHOCTh BEIIECTB K ONPEACIEHHOMY KIIACCy COEIUHEHUH IO
dopMynaM, BHJA XHUMHUYECKOM CBA3M (KOBaJE€HTHas M HWOHHAas) B
HEOPTaHUYECKUX COCTUHEHUSX;

packpeiBath cMmbichn [lepmommueckoro 3akona [[. WM. Menneneena:
JEMOHCTPUPOBATh IMOHUMAHUE IEPUOJANYECKON 3aBHCHUMOCTH CBOWMCTB
XUMHUYECKUX AJIEMEHTOB OT MX MosiokeHus B llepuoguueckoil cucreme,
3aKOHOB COXPAHEHHs MAacChl BEIIECTB, NOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJIIPHOTO YUEHUs, 3aKOHa ABOraapo;

ONKCHIBAaTh M XapakTepu3oBaTh TabnuuHyro Qopmy Ilepuognueckoi
CUCTEMBl XMMHYECKHX OJJIEMEHTOB: pa3jinyaTb IOHATHS  «TJaBHas
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y», manbsie u
OoJbIIME TEPUOJbl, COOTHOCUTH OOO3HAYEHUS, KOTOpPbIE HMEIOTCS B
tabmune «llepuonuueckass cuctemMa Xumudeckux odiemeHToB [[. U.
MenzaeneeBay C YHUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sAapa, o01ee YUCIo FMEKTPOHOB U
pacrpeiesieHue UX MO JIEKTPOHHBIM CIOSM);

KJIACCU(PUIIMPOBATH XUMHUYECKHUE SJIEMEHTbI, HEOPTaHWYECKUE BELIECTBA,
XUMHUYECKHE peakuuy (10 YMCIAy M COCTaBy YYAcCTBYIOIIMX B pEaKLUU
BEIIECTB, M0 TETUIOBOMY (D PeKTy);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIICCTB
Pa3IMYHBIX KJIACCOB, MOATBEPkKAasi ONMMCAHNE MPUMEPAMU MOJIEKYJISIPHBIX
YPABHEHUU COOTBETCTBYIOIIUX XUMUUYECKUX PEAKLINAM;

IIPOTHO3UPOBATh CBOKCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTU IPOTEKAaHUS XUMHUYECKUX TMPEBPAILECHUN B
Pa3IUYHBIX YCIOBUSX;



® BBIUUCIATH OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYEO MacChl BEILIIECTB,
MAacCOBYIO JIOJTFO XHUMHYECKOTO »dJeMeHTa Mo (opMyJie COCIMHCHWS,
MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI IO YPABHEHUIO
XAMHUYECKOMN pEaKIy;

® IPUMEHSATHh OCHOBHBIE ONEPAIIUU MBICIUTENBHOMN IESITENBHOCTH — AaHAIN3 U
CUHTE3, CpaBHEHHE, OOO0OIlIeHHe, CHUCTEeMAaTHU3aluio, KIacCUPUKAIIUIO,
BBISIBJICHUE ITPUYUHHO-CJIEACTBEHHBIX CBSI3€M — M1 M3YyYEHUS CBOWCTB
BEIIECTB W XHUMHUYECKHX PEAKLIHM, ECTECTBEHHO-HAYyYHbIE METOMbI
NMO3HAHUA — HAONIOJCHUE, U3MEpPEHUEe, MOJCIHPOBAHUE, SKCIEPUMEHT
(peasibHBIN U MBICIICHHBIN );

® CIIEIOBATh IIPaBUJIaM MOJIb30BAHUSI XUMUYECKOM OCY 101 1 JJaDOpaTOPHBIM
o0opy/noBaHHEM, a TaKXe IMpaBwiaM oOOpallleHHs C BEIIeCTBAMHU B
COOTBETCTBHUM C HHCTPYKIUSIMU TIO BBINOJHEHUIO J1a0OPaTOPHBIX
XUMHUYECKUX OTBITOB 110 MOJYYEHUIO U COOMPAHUIO ra3000pa3HbBIX BEIIECTB
(BoopoJia ¥ KHCIIOpOJa), PUTOTOBJICHUIO PACTBOPOB C OMNMpEeIEHHON
MacCOBOM J0JIEM PacTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh M IMPOBOJUTH
XUMUYECKUE SKCIIEPUMEHTHI MO PACIIO3HABAHHMIO PACTBOPOB WLIEIOUEH U
KHUCIJIOT C TTIOMOIIIbIO UHJIUKATOPOB (JaKMyC, (eHON(PTAICUH, METUIOPAHK
U IpyTHe).

K xoHIy 00ydeHus B 9 kjiacce npeaIMeTHbIC pe3yJibTaThl HA 0230BOM YpOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTh Y 00YUAIOIINXCSI YMEHUM:

® pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHSATHUNA: XUMHUYECKUM
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, aHHMOH, NPOCTOE BEUIECTBO,
CJIO)KHO€ BENIECTBO, BaJIEHTHOCTb, 3JIEKTPOOTPHUIATEIBLHOCTh, CTEIICHBb
OKHUCJICHHS, XUMUYECKasl PEaKIusi, XUMUYECKasi CBA3b, TEIJIOBOU 3P (HEeKT
peakiuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DJIEKTPOJIHUTHI,
HE3JIEKTPOJIUTHI, AJEKTPOJUTHYECKAS] TUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, Karaau3aTop, XWMHUYECKOE paBHOBECHE, OOpaTUMbIe U
HEeoOpaTUMbIE PEaKIMHM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKIIUH,
OKHCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIICHHE, aJUIOTPOIHS,
aM(OTEepHOCTb, XUMHUYECKast CBSI3b (koBaJIeHTHas, MOHHaA,
MeTaJlTn4YecKas ), KpucTainyeckas peneTka, Koppo3usi METaJJIOB, CIUIABBI,
CKOPOCTh XMMHUYECKOU peakiuu, MpeaeiabHO JOMYyCTUMAasi KOHIICHTpAIus
ITJIK BemiecTBa;

® JUIIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XHMHYECKHUX TMOHSITUH H
MPUMEHSITH 3TU NOHSATUS MPU ONMKUCAHUU BEIIECTB U UX MPEBPAILICHUI;

® CMOJIb30BAaTh XUMHUYECKYI0 CHUMBOJIMKY JJII COCTaBJeHUA (OopMyI
BELIECTB U YPABHEHUN XMMUYECKUX PEAKLINM;

® OIpeesaTh BAJCHTHOCTh U CTETICHb OKUCIICHUSI XUMUUYECKUX DJIEMEHTOB B
COCIMHEHUSAX PA3JIMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
ONpeNeNEHHOMY KJIAcCy COEIMHEHUU Mo ¢opmysaMm, BHJI XUMHYECKOU
CBSI3U (KOBaJ€HTHAs, WOHHAS, METAJUIMYECKas) B HEOPraHUYECKHUX



COEJIMHEHHUSX, 3apsij MOHA M0 XMMUYECKOM (opMylie, XapaKTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BELIECTBA;

packpeiBath cmbica Ilepmogmueckoro 3akona [[. M. MeHnneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHHWE: OIHKCHIBATH U XapaKTepU30BaTh
Tabnuunyio (opmy [lepuoanueckoid cUCTEMbl XUMHYECKHX 3JIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHas mnoArpynmna (A-rpymnma)y U «modouyHas
noarpynna (b-rpynma)», manbie u OONbIIME MEPUOJABI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIE UMEIOTCS B IEPUOINYECKON TaOIUIIE, C YNCTOBBIMU
XapaKTEepPUCTUKAMHU CTPOCHUS aTOMOB XMMUYECKHX DJIEMEHTOB (COCTaB M
3apsan  sApa, oOOIIee YHUCIO OJJIEKTPOHOB M paclpesielieHhe HuX II0
ANIEKTPOHHBIM CJIOSIM), OOBSACHITH OOIIME 3aKOHOMEPHOCTU B M3MEHEHUU
CBOMCTB AJIEMEHTOB M UX COCIUHEHHUH B Tpejenax MajblX MEPUOJIOB U
TJIaBHBIX MOJATPYMI C Y4ETOM CTPOCHUS UX aTOMOB;

KJIacCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBa,
XUMHUYECKUE PEaKIuu (M0 YUCIY U COCTaBy YYACTBYIOIIMX B PEAKIUH
BEIIECTB, MO TEIJIOBOMY 3(P(HEKTy, MO0 M3MEHEHHUIO CTENEHEH OKHCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME U CHEU(DUUYECKUE XUMHYECKUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPKIAs OMNHUCAHUE
npuMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUW COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

COCTaBIISAITh YPABHEHUSI BJEKTPOIUTHUYECKOW JUCCOUUALMU  KHCIIOT,
LIEJI0YEN U COJIEW, MOJIHBIE U COKPAILLEHHBIE YPABHEHHUS PEAKLIMA MOHHOTO
oOMEHa, ypaBHEHHUS pEaKklui, MOATBEPKIAIONMUX CYIIECTBOBAHUE
T€HETUYECKOM CBSI3M MEXKY BEIIECTBAMU PA3JIUYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUMA
MOCPEACTBOM COCTABJICHUS DJICKTPOHHOTO OajaHca dTUX PEaAKIIUiA;
MPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOXXHOCTH TMPOTEKAHUS XUMHYECKUX TMpPEBpalleHUd B Pa3IUYHBIX
YCIIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MAacChl BEIIECTB,
MAacCOBYIO JIOJIFO XHUMHYECKOTO »dJjeMeHTa Mo (opMmyJie COCIHHECHUS,
MacCOBYIO JIOJIIO BELIECTBA B PACTBOPE, TPOBOAUTH PACUETHI 10 YPABHEHUIO
XAMHYECKON PEaAKIINH;

co0JIr01aTh IpaBUJia MOJIH30BAHUS XMMUYECKOM MOCYI0M U 1Ta00paTOPHBIM
obopynoBaHMEM, a TakKXe TMpaBwia oOpalleHuss C BEIIeCTBAMU B
COOTBETCTBHUM C HHCTPYKIUSMH TIO BBITIOJHEHUIO J1aOOpPaTOPHBIX
XUMHUUYECKHUX OIBITOB IO MOJYYEHUIO U COOUPAHUIO Tra3000pa3HBIX BEIIECTB
(aMMHaKa U yTJIEKUCIIOro ra3a);

MPOBOAUTH PEAKIIMHU, TOATBEPKAAIOIINE KaU€CTBEHHBIN COCTaB Pa3IMYHbIX
BEII[ECTB: PACMO3HABATh OMBITHHIM IMyTEM XJIOpUI-, OpOMUA-, WOIHI-,
kapOoHat-, (ocdar-, cunmkar-, cynbdar-, THIPOKCHI-UOHBI, KATHOHBI



AMMOHHST M HMOHBI HM3YYCHHBIX META/JIOB, MPHUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPTaHHYECKUX BEIIECTB;

IIPUMEHSTH OCHOBHBIC OTICPAIIUU MBICITHTEILHON ACSITEILHOCTH — aHATIU3 U
CUHTE3, CpaBHEHHE, 0000ITICHIE, CHCTEMAaTH3AITUIO, BEISIBIICHUE IPUYUHHO-
CIICICTBEHHBIX CBS3CH — JIUI M3YUYCHHUS CBOMCTB BEHISCTB M XUMHYCCKHX
peakinii, eCTCCTBCHHO-HAy4YHbIe METOAbl ITO3HAHUS — HaOJIOJCHUE,
U3MepeHHE, MOICITUPOBAHUE, IKCIIEPUMEHT (PealIbHbIN U MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KounyecTBO 4acoB
Ne HaumeHoBaHue pa3jieioB u dekTpoHHbIE (LM (POBbHIE)
KoHnTpoJabHbie IIpakTH4eckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoThI
Pa3nen 1. [lepBoHayanbHble XUMHYECKHE IOHATHS
XuMusi — BaxkHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubmuoreka [{OK
' MPAKTUYECKOU EeSTEIbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
12 BeitecTBa 1 XUMHUYECKHE 15 1 bubnunoreka LIOK
' peakuuu https://m.edso00.ru/7f41837¢c
Wroro mo pazneny 20
Pasnen 2. Baxkneiimme npeacTaBuTe Il HEOPraHMYECKHUX BelIECTB
21 Bosnyx. Kucnopon. [lonsatne 6 bubmmnoreka HOK
' 00 okcHmax https://m.edso00.ru/7f41837c
Bonopoa.Ilonstue o kucnorax bubnmorexa LIOK
2.2 8 1
U COJISIX https://m.edso00.ru/7f41837c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6mmoteka IIOK
' OCHOBAHUSAX https://m.eds00.ru/7f41837c
94 OCHOBHBIE KJIacChl 11 1 1 bubnuotexa [JOK
' HEOPraHWYECKUX COETMHEHUI https://m.edso00.ru/7f41837c
Hroro no pazneny 30

Pasnen 3. Ilepuoanyeckuii 3axkon u [lepuoguyeckasi cucrema xumudeckux 3j1emeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
XumMnueckas cBs3b. OKHCJINTEILHO-BOCCTAHOBHTEJIbLHBIE pPe€aknumn



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 XHMHYECKUX dj1eMeHToB /I, U. ! https://m.edso0.ru/7f41837c
MenaeneeBa. CtpoeHne aToma
XUMHUYECKas CBA3b.
3.2 OKUCIUTEIBHO- 8 bubmorexa [IOK
https://m.edso0.ru/7f41837¢
BOCCTaHOBUTEJIbHBIE PEAKLINH
bubnunorexa LIOK
Hroro no pasaeny 15 https://m.edso0.ru/7f41837¢
PesepBHOE Bpems 3 bubmorexa HOK
https://m.edso0.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

9 KIIACC

KosimyecTBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3aesioB U TeM uudpoBbIie
Ne ni/m P Kontpoabnbie  IlpakTHueckue (mpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcsbl
Paznen 1. BenecTBO 1 XUMHUYeCKHE PeaKIUU
11 [ToBTOpeHME U yroyOIcHUE 3HAHUN 5 1 bubnnoreka [JOK
' OCHOBHBIX Pa3JIelIOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnuorexa [JOK
' peaxiuit https://m.edso00.ru/7f41a636
13 DNEeKTPONIMTHYECKAs TUCCOLIUAIIHS. 8 1 1 bubnuotexa [JOK
' XUMHUYECKUE PEaKIMU B pacTBOpax https://m.edsoo.ru/7f41a636
Uroro no pazneny 17
Paznea 2. HemeTaibl M MX coelMHEHHUS
91 OO6m1ast XxapaKTepUCTUKA XUMUUECKHUX 4 1 bubnunoreka [JOK
' anemeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepucTUKa XUMUYECKUX
2.2 BHGL;eHTOIS VIAl-jr nnbl. Cepa u eé 6 bubamorexa [OK
' Py el https://m.edsoo.ru/7f41a636
COETUHEHUS
OO6m1ast XxapaKTepUCTUKA XUMUUECKHUX Bt -
2.3 aneMeHToB VA-rpynisl. A30T, pochop 1 ux 7 1 nomoreka 1]

COCIMHCHUA

https://m.edsoo.ru/7f41a636



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

OO01mmas xapakTeprucTUKa XUMUIECKUX

bu6mmoreka [JOK
24 IVA- )
aﬂeMeHTUOB TPYIITEL. YTACpO M 8 https://m.edsoo.ru/7f41a636
KPEMHUH ¥ UX COSAMHCHUS
Hroro no pazueny 25
Paznea 3. Mera/iibl 1 HIX COeIMHEHUS
bu6mmoreka [JOK
A i 4
3 Obume cBolicTBa METAILIOR https://m.edsoo.ru/7f41a636
bubmuoreka [JOK
2 B 7 1
3 KHEHUIIINE METAIUIBI M UX COCIUHEHUS 6 httos://m.edsoo.ru/7f41a636
Wroro mo paszneny 20
Pa3zpnen 4. Xumus u okpyxamomas cpeaa
4.1 BemniecTBa 1 MaTepuanbl B JKU3HU YEJIO0BEKA 3 Eubmiorexa IIOK
' B P https://m.edsoo.ru/7f41a636
Hroro o pazneny 3
PesepBHOE Bpems 3 Eubmiorexa OK
p P https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68
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