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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHUM Ha YPOBHE OCHOBHOTO 00mero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHW K pe3ysibTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeabLHOM MTPOrpaMMbl OCHOBHOTO OOITIETO 00pa30BaHMs, IPEICTABICHHBIX
B ®I'OC 00O, a Takxe Ha OCHOBE (penepanbHO paboyeil mporpaMMbl BOCTTUTAHUS
U C yd€TOM KOHIICHIIMU TMPENoJaBaHusl y4eOHOro mpeaMera «XUMHUS» B
oOpazoBaTeabHbIX opraHusamnusax Poccuiickoit deneparum.

[Iporpamma mo xumuu Aa€T MPEACTABICHHE O LENAX, OOIIel CTpaTeruu
oOyueHusl, BOCIHUTAHUS U Pa3BUTHS OOYy4YaAIOUIUXCA CPEACTBaMU y4eOHOTO
npeamerTa, yCTaHaBJIMBAET 00s3aTeNbHOE peIMETHOE coJiepKaHue,
npeaycMaTpUBaeT paclpeesieHde ero Mo KjiaccaM U CTPYKTYpUpPOBaHHUE II0
pa3zenaM W TeMaM MporpaMMbl IO XHWMHH, OINPEAECHSET KOJIUYECTBEHHBIE U
KaueCTBECHHbIC XapaKTePUCTUKHU COJICp KaHMUs, PEKOMEHAYEMYIO
MOCJIEAOBATEILHOCTh M3YUYCHHUSI XUMHUHA C YYETOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBA3€H, JIOTUKM y4eOHOro Tpollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarolmuxcs, ONpeAeNsIET BO3MOXHOCTH —MpeaMeTa IS
peanuzanuu TpeOOBaHUN K pe3yJibTaTaM OCBOCHMSI OCHOBHOM 00pa3oBaTelbHOMN
porpaMMbl Ha YpPOBHE OCHOBHOI'O 0OIIero 0O0pa3oBaHuUsl, a TAKKe TPEOOBaAHUN K
pe3ynbTaTamM 00y4YeHUs XUMUU Ha YPOBHE 1IeJIel U3yUeHUs IPEeIMETa 1 OCHOBHBIX
BUJIOB Y4YE€OHO-TIO3HABATEIILHOW JIEATEIIbHOCTH OO0Yy4Yaromierocsi Mo OCBOCHUIO
y4e0HOTO COJIepKaHUSI.

3HaHWE XUMHUHU CIYXKUT OCHOBOM st (OpPMHPOBAHUS MHUPOBO33PEHUS
00y4aroIerocs, €ro MpejCTaBICHU O MaTepUaJIbHOM €IMHCTBE MHUPA, BAXKHYIO
poiib urparoT GOpMHUpPYyEMbIE€ XHMHEH MPEACTABICHHUS O B3aUMONPEBPAIICHUIX
SHEPrUM U 00 HSBOJIIOIMU BEIIECTB B MPUPOJE, O MyTSAX PEUICHUs TI00aTbHBIX
npoOJieM YCTOMYMBOTO Pa3BUTHS YEIOBEUYECTBA — CBHIPHEBOM, DHEPreTHUYCCKOM,
MUILIEBOM U SKOJIOTHYECKOU 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHnune xumuu:

CIOCOOCTBYET  pealu3alldd  BO3MOXXHOCTEH  JJii  CaMOpa3BUTUA U
dhopMUpOBaHUS KYyJIbTYpPbl JUYHOCTH, €€ 001Iel 1 (hyHKIIMOHATBHON I'PaMOTHOCTH;
BHOCUT BKJaJd B (OPMUPOBAHHME MBILUIEHUS U TBOPYECKUX CIOCOOHOCTEM
OOy4JaromMXxcs, HABBIKOB HMX CaMOCTOSATEIBHOM y4eOHOW JIeATEeThbHOCTH,
DKCIEPUMEHTAJIBHBIX M HCCJIEAOBATEIbCKUX YMEHHM, HEOOXOJMMBIX Kak B
MOBCEHEBHOM JKU3HU, TaK U B MPO(ECCHOHATBLHON NEITeIbHOCTH; 3HAKOMHUT CO
crienu(PpUKOW HaydYHOTO MBIIUICHHS, 3aKJIaJIbIBAET OCHOBBI II€JIOCTHOTO B3TJIsia Ha
€AUHCTBO TPUPOJBI U 4YEIOBEKA, SBISIETCS OTBETCTBEHHBIM 3TalloM B



(OpMUPOBAHNH €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YYarOIIMXCsl; CLIOCOOCTBYET
(GbOpMHPOBAHUIO LIEHHOCTHOTO OTHOIIIEHHUS K €CTECTBEHHO-

HAy4YHBIM 3HAaHUSAM, K IIPUPOJE, K YEJIIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOTMYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHUST B OOYYEHHMM XUMHUHU O0ECIEUMBAIOTCS CHEIH(PUKOIM
CoJepKaHusl  y4eOHOro  MpeAMETa, KOTOpPbI  SBJISETCS  NENaroru4ecKu
aJanTUPOBAHHBIM OTPAaKEHHEM 0a30BOI HAYKH XMMUU HA ONPEAECIEHHOM JTare e€
pa3BUTHA.

Kypc xumumn Ha ypoBHE OCHOBHOI'O OOLIET0 0Opa3oBaHMsI OPUEHTUPOBAH Ha
OCBOEHHE OOYYAIOIIUMHUCA CHCTEMbI NMEPBOHAYAIBHBIX TMOHSATHI XHMHH, OCHOB
HEOPraHWYECKOM XUMUU W HEKOTOPBIX OTACIBHBIX 3HAYMMBIX IOHATHU
OpraHU4YECKON XUMUU.

CrpykTypa coiep:kaHus MpOrpaMMbl [0 XMMHUU C(HOPMUPOBAHA HA OCHOBE
CUCTEMHOTr0 Inoaxoaa K €€ uzydeHuto. ColeprKaHUe CKIIAJbIBACTCSI U3 CUCTEMBI
HNOHATUI O XUMHUYECKOM 3JIEMEHTE U BELIECTBE U CUCTEMBI IIOHATHNA O XMMUYECKOU
peakuuu. OO0e 3T CUCTEMbl CTPYKTYPHO OpPraHU30BaHbl MO MPHUHILHMITY
IIOCJIEIOBATEIBHOTO PA3BUTHS 3HAHUN HAa OCHOBE TEOPETUUYECKMX IPEACTABICHHUM
Pa3HOro ypOBHS:

- ATOMHO-MOJICKYJIIPHOI'O YUCHHA KaK OCHOBBI BCCTO CCTCCTBO3HAHMA,

—  Ilepmoamueckoro 3axkona JI. . MeHueneeBa Kak OCHOBHOI'O 3aKOHa

XUMUH;
—  Y4YEHHS O CTPOCHUM aTOMa U XUMHUYECKOMN CBSI3H;
—  TpeACTaBICHUU 00 AICKTPOIUTHYECKONW IJUCCOIMALIMM BEIIECTB B
pacTBOpax.

TeopeTndueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIIMPUYECKU
MOJIYYCHHBIX U OCMBICTIEHHBIX (DaKTOB, pa3BUBAIOTCS MOCIEAOBATEILHO OT OJHOTO
YPOBHSI K IPyTOMY, BBITIOJIHSSL (DYHKIIUK OOBSICHEHHUS Y IPOTHO3UPOBAHUSI CBOICTB,
CTPOEHHUS ¥ BO3MOKHOCTEU NMPAKTUYECKOTO IPUMEHEHUSI U MOJIYYEHHS U3y4aeMbIX
BEILIECTB.

OcBoeHMe mOporpaMMbl 1O XUMHHM  CHOCOOCTBYET  (hOPMUPOBAHUIO
IIPEJICTABJICHNS O XUMUYECKOW COCTABIISIFOIIECH HAYYHON KapTUHBI MUPA B JIOTHUKE €€
CUCTEMHOW NPUPOJBI, [IEHHOCTHOTO OTHOLICHUS K HAYYHOMY 3HAHUIO U METOAAM
MO3HAaHHUS B Hayke. M3ydeHue XMMUU TPOUCXOAUT C TPHUBJICYECHUEM 3HAHUN W3
paHee M3Y4YEeHHBIX y4eOHBIX mpeameToB: «Okpyxaromuii Mupy», «buonorus. 5—7
KJIacCh» U «Pu3uka. 7 Kinacey.

[Ipy wW3ydYeHHMM XHUMHUU TPOUCXOIUT (HOPMUPOBAHHME 3HAHUM OCHOB
XUMUYECKON HAYKH KaK 00JIACTM COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKOMN



JESITEIbBHOCTH Y€JI0BEKa U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpPBI. 3aaaua
y4e0OHOT0 MpeAMeTa COCTOUT B (POPMUPOBAHUU CHUCTEMBI XUMHUECKUX 3HAHUNA —
BaXXHEHIINX (aKTOB, MOHATHH, 3aKOHOB U TEOPETHUUYECKUX MOJIO0KEHHM, TOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapakTepa, s3blka HAyKH, B MPUOOIIECHUU K
Hay4YHbIM METO/aM IIO3HaHUS MPU U3YyYEHUH BEIIECTB U XUMHUYECKUX peakuuil, B
(dbopMUPOBAaHNY U PA3BUTHH MIO3HABATENBHBIX YMEHUHN U UX IPUMEHEHUH B Y4EOHO-
NO3HABATEJIbHON U y4eOHO-UCCIIEI0BATENICKON JEATEIbHOCTH, OCBOCHUH IPaBUI
0e301macHOro o0paIieHus ¢ BeIeCTBaMH B TIOBCETHEBHOM KU3HU.

[Ipy M3yyeHuM XMMHM Ha YPOBHE OCHOBHOT'O OO0IIEro 0Opa3OBaHMS BAKHOE
3HaYeHHUE NMPUOOPENN TAKUE 1IN, KaK:

- dbopMHpOBaHNE WHTEUICKTYadbHO PAa3BUTOW JUYHOCTH, TOTOBOM K
caM000pa30BaHuI0, COTPYAHUYECTBY, CAMOCTOSTEIbHOMY TPUHATUIO PEUICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM KU3HU;

- HAIpaBJIEHHOCTh OOy4YeHUsT Ha CHCTEMATUYECKOE MpPHOOILEHUE
oOy4JaronmMxcss K CamMOCTOSATEIbHON ITO3HABATEIbHOM JE€ATEIbHOCTH, HAy4YHBIM
MeToJaM MO3HaHUsl, (HOPMUPYIOIIMM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHUH,

- oOecrieueHue YCIIOBHI, CIIOCOOCTBYIOIIUX IPUOOPETEHUIO
00y4aroLMMUCS OIbITAa pa3HOOOPa3HOU AEATEIbHOCTH, TIO3HAHUS U CAMOIIO3HAHUS,
KITIOYEBBIX HABBIKOB (KIJFOUEBBIX KOMIIETEHIIMH), HMEIOMIMX YHUBEPCAIHHOE
3HAYCHHE JUIsl pa3JIMYHbIX BUJOB JIEATEIbHOCTH;

- dbopmupoBanue oOmeH (YHKIIMOHATLHON M €CTECTBEHHO-HAYYHOM
IrPaMOTHOCTH, B TOM 4YHCJIE YMEHUW OOBACHITH W OICHUBATH SBICHUS
OKPY’KAIOIIEro MHUpa, MCIOJB3YS 3HAHHUS M OIBIT, IMOJYYCHHBIC NPH H3YYCHUU
XUMUH, IPUMEHSITh UX TIPH PEIICHUH MTPOOJIEM B IIOBCETHEBHOM KU3HU U TPYAOBON
JeSATCIIbHOCTH,

- dbopmupoBaHre Yy OOy4YalOMUXCSd TYMaHUCTUYECKUX OTHOIICHUH,
MOHMMAHUSl IIEHHOCTHM XUMUYECKUX 3HAHUW [Ji1 BBIPAOOTKH HSKOJOTHUECKU
[€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOM JESITEIBHOCTH B IENISIX
COXPAaHEHHUs CBOETO 310POBbS U OKPYKAIOLIEH IPUPOJHOM CPEBI;

- pa3BUTHE MOTHBAIMU K O0YUYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOCHHS OOINEYEIIOBEYECKMX I[EHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY TPO(DHIIS M HAMpPaBJICHHOCTH JATbHEUIIIETO
oOy4eHus.

Oo111ee YrCIto YacoB, OTBEACHHBIX VIS N3yYEHUS XUMHH Ha YPOBHE OCHOBHOTO
obmero oOpa3oBanus, coctaBiseT 136 vacos: B 8 kiacce — 68 gacoB (2 4aca B
HeJeno), B 9 kiacce — 68 yacoB (2 yaca B HEJIETIO).



COJEPXKXAHUE OBYUEHUA

8 KIIACC IlepBoHaya/ibHbIe XUMHYECKHE TOHATHS

[Ipeamer xumun. Posib XMMHUM B JKU3HU YEJIOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemecTBa. PU3NYECKHE CBONCTBAa BEIIECTB. ATpPEraTHOE COCTOSIHUE
BemecTB. [loHsiTHE O METOJaxX MO3HAHUS B XUMHUHU. UHCThIE BEIIECTBA U CMECH.
CriocoObI pa3faeieHust CMECEH.

ATOMBI M MOJEKYJbl. XUMUYECKHE 3ieMEHTbl. CHMBOJIBI XHMHYECKHX
aneMeHTOB. [IpocThie U COXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumnyeckas popmyiia. BaneHTHOCT aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cOCTaBa BeniecTB. OTHOCUTENbHAs aToMHasg Macca. OTHOCUTENbHAsS
MOJIEKYJIsIpHas Macca. MaccoBas 10151 XMMUYECKOT0 3JIEMEHTA B COSUHEHUH.

KonunuectBo BemectBa. Moisib. MonsipHast Macca. B3anMoCBsI3p KOJIMYECTBA,
Macchl M 4YHUCIa CTPYKTYpHBIX €IWHUIl BewecTBa. Pacuérel 1mo QopMymnam
XUMUYECKUX COCTUHEHUN.

PusnyecKue U XUMHUYECKHUE sBICHUs. XUMUUYECKas peakiusa U €€ NPU3HAKU.
3aKOH COXpaHEHHs MacChl BElIECTB. XHUMHUYecKue ypaBHeHus. Kiaccudukarms
XMUMHUYECKUX peakluil (COeUHEHUS], Pa3I0KEHMs, 3aMEILIEHUs, OOMEHa).

Xumuueckuii  IKCnepumenm: 3HAKOMCTBO C XHMHYECKOM ITOCYIOH,
npaBuiIamMu padboOThl B J1a0opaTopuu U NpuéMamu oOpameHus ¢ J1abopaTopHBIM
o0opy/ioBaHMEM, H3y4YeHHEC U oOmHcaHue (HU3NYECKUX CBOMCTB 00pasIoB
HEOPTaHUYECKUX BEILECTB, HaOMIOJeHrne (pu3nyeckux (IUIaBJICHUE BOCKA, TastHUE
JbJa, paCTUpPaHUE caxapa B CTYNKE, KUTIEHUE U KOHJICHCAIIUS BOJIbI) U XUMUYECKUX
(ropenue cBeud, MPOKAJIMBAHHE MEIHOW MPOBOJIOKH, B3aUMOJICUCTBHE Meja C
KHUCIIOTOM ) SIBJICHUM, HAOJIIOJICHUE U OTIMCAHKUE TPU3HAKOB MPOTEKAHUS XUMHUYECKUX
peakiui (pasyioKeHue caxapa, B3auMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIIOM
Oapus, paznoxenue ruapokcuna meau (II) mpu HarpeBaHuu, B3aMMOJICHCTBHE
xene3a ¢ pactBopoM coin menu (II), uzydyenne cnocoOoB paslieneHus cMecei: ¢
MOMOIIIbIO MarHuTa, PUITPOBAaHUE, BBIMAPUBAHKE, TUCTHILISAIMSA, XpoMaTorpadus,
MPOBEJICHUE OYUCTKU MOBAPEHHOW COJIM, HAOIOJICHUE W OMHCAHUE PEe3yJbTaTOB
MPOBEICHUS OIbITa, WIIIOCTPUPYIOIIETO 3aKOH COXPAHEHUs MAacChl, CO3/aHHE
MoJenel MOJIEKY (IIapOCTEPKHEBBIX ).

Ba:kHeiimue npeacTaBuTe/ I HEOPraHNYECKUX BelECTB

Boznyx — cmech razoB. CocraB Bo3nyxa. Kucimopon — sneMeHT u mpoctoe
BemecTBo. HaxoxneHwe kucimopona B TpHpoAe, (PU3NYECKHE W XUMHUYECKHUE



cBoiicTBa (peakuuu ropeHusi). Oxcuapl. IIpumenenue xuciopona. CrnocoOsl
NOJY4YeHHUs KUCIOpoAa B JabopaTopuun M IpoMelluieHHocTH. KpyroBopot
Kucaoposa B mpupoje. O30H — aJyIoTpoIHas MOAU(UKALNS KUCIOPO/a.

TennoBoit 3(h(PekT XuMUYECKOW peakIu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DJHIOTEPMHUYECKHE peakuuu. TOIUIMBO: Yrojib M METaH. 3arps3HEHHUE
BO3/yXa, YCWIECHNE NapHUKOBOTO 3P (eKTa, pa3pylieHUe 030HOBOTO CIIOSL.

Bonopon — a5eMeHT u mpocToe BemecTBo. Haxoxnenue Boaopoaa B IpUpoJE,
bu3nUecKue U XMMUYECKHe CBONCTBA, MPUMEHEHHUE, CTIOcOo0bI monyyeHus. Kuciaots
Y COJIN.

MonspHabiii 00bEM razoB. Pac4€Tsl Mo XUMHYECKUM YPaBHCHUSIM.

dusnyeckrue cBoWcTBa BOAbl. Boxa kak pactBopurenb.  PacTBOpEI.
HacpilieHHble ¥ HEHACBIIEHHBIE PACTBOPBI. PacTBOPHUMOCTH BEHIECTB B BOJIE.
MaccoBast 10Ji1 BEHIECTBA B pacTBOpe. XUMUYECKHE CBOMCTBA BOJbl. OCHOBaHUSI.
Pose pacTBOpOB B mpUpOJAE M B KU3HU 4YeloBeKa. KpyroBopoT BOAbI B MPUPOJE.
3arpsi3HEHHE NTPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanus neopranmdeckux coeauHeHuit. Oxcupapl. Kiaccudukarms
OKCUJIOB:  cojeoOpa3zyroniue  (OCHOBHBIE, KHUCIOTHbIE, amM{pOTEepHbIE) U
HecosneoOpazyronue. Homenknatypa okcuaoB. @DuU3MYECKHME U XUMHYECKHUE
CBOWCTBA OKCUJIOB. [lonyueHnune okcuaos.

OcHoBanus. Krnaccupukanuss OCHOBaHUK: WIENOYM W HEPACTBOPUMBIE
ocHoBaHusA. HomeHnkiarypa ocHoBanuil. dusznyeckue M XUMHUUYECKHE CBOMCTBA
ocHoBaHuU. [lomyyeHne oCHOBaHUM.

Kucnotel. Knaccudukanusa kucnor. Homenknatypa kuciotr. dusnueckue u
XAMHUYECKUE CBOWCTBA KHUCIOT. Psan akrtuBHocTn MetayuioB H. H. bekerosa.
[TonydyeHue KUCIOT.

Conu. Homenknatypa coneil. @Pu3nyeckne 1 XMMAYECKAE CBOMCTBA COJICH.
[TomydyeHue conen.
['eHeTnyeckas CBSI3b MEXKIY KIaCCAMU HEOPTaHUYECKUX COCIMHEHMUIA.

Xumuueckuii Ikcnepumenm:.  KAYECTBEHHOE OIPEICICHUE COAECPKAHUSA
KHUCIIOPOJIa B BO3yXe, MOTyYeHUe, CoOnpanre, pacro3HaBaHUe U U3yUeHUE CBOWCTB
KHCIIOpOJia, HAOJIOJIEHHE B3aMMOJEHCTBUS BEUIECTB C KHUCIOPOJIOM M YCJIOBHS
BO3HMKHOBEHUS U MPEKpAIleHUs TOpeHus (Toxkapa), O3HaAaKOMJICHHE C o0pasiamu
OKCUJIOB W ONHKCAHUE HX CBOWCTB, MOJy4YeHHE, COOMpaHHE, pPaCIO3HABAHHUE MU
M3yYEHHE CBOWCTB BOJIOpPOJia (TOpPEHUE), B3aUMOJICUCTBUE BOAOPOAA C OKCHUIOM
menu (II) (BO3MOXKHO HMCTOJIB30BaHUE BUJIEOMATEPUANIOB), HAOJIOICHUE 00pa3IioB
BEII[ECTB KOJIMYECTBOM | MOJIb, HCCIIEIOBAaHUE OCOOEHHOCTEH PACTBOPEHUS BEIIECTB
C pAa3JIMYHOM PACTBOPUMOCTBIO, MPUTOTOBIEHUE PACTBOPOB C ONPEACIEHHOU



MacCcOBOW J0JIE PACTBOPEHHOTO BEUIECTBA, B3aUMOAECHCTBUE BOJbI C METAJUIAMHU
(HatpueM ¥ KajblueM) (BO3MOXKHO  HCIIOJIb30BaHUE  BHUEOMATEpPUAIIOB),
UCCJIeIOBaHUEe OO0pa3lloB HEOPraHUYECKHX BEIIECTB PA3NMYHBIX  KJIACCOB,
HaOJIFOICHNE M3MEHECHUSI OKPACKH MHANKATOPOB B pPacTBOpaxX KUCIOT U IIEIOYCH,
u3ydyeHue Bzaumoeiicteust okcuaa meau (I11) ¢ pactBopom cepHOM KUCTOTHI, KUCIOT
C METaJUlaMH, PEAKUU HEUTPAIM3ALNH, TOJYYEHHE HEPACTBOPUMBIX OCHOBAHUM,
BBITCCHEHME OJHOr0 MeTajula JpyrMM U3  pacTBOpa COJU, PELICHUE
AKCIICPUMEHTAIIBHBIX 33/a4 10 Teme «BaxHellme KIacChl HEOPraHUYECKHUX
COEIMHEHUI.

IMepuoauueckuii 3axkoH u Ilepuoanueckasi cucreMa XUMHYECKHUX
iemenToB JI. U. MengeneeBa. CtpoeHne aroMoB. XUMHYECKasl CBS3b.
OKuCcANTEeTIbHO-BOCCTAHOBUTEILHbIC PEAKIIMHU

[lepBble TMOMBITKH KJIACCU(PUKAIUU XHUMHUYECKUX dJIeMEeHTOB. lloHsTHE O
rpynmnax CXOAHBIX JJIEMEHTOB (IIEJOYHbIE W IIEJIOYHO3EMEIbHBIE METaJIIbI,
raJIOreHbl, HHEPTHBIEC Ta3bl). DIEMEHThI, KOTOpbIe 00pa3yroT aM(pOTEPHBIE OKCHU/IBI
Y TUJIPOKCUBI.

[Tepunonnueckuit 3akoH. [lepuoanyeckas cucrema XUMUYECKUX IIEMEHTOB /1.
N. Menneneera. Kopotkonepuoanas u ammHHonepuoHas ¢hopmsl [leproanueckoit
cucteMbl xumuyeckux osnemeHtoB JI. M. MenneneeBa. Ilepuogbl W rpymisbl.
PU3NYECKUN CMBICI OPSIAKOBOTO HOMEPA, HOMEPOB IEPUOJIA U TPYIIIIBI JIEMEHTA.

Crpoenune atomoB. CocTaB aTOMHBIX siep. M3oTomnbl. DnekTpoHbl. CTpoeHHe
ANIEKTPOHHBIX  000JOYEeK aTOMOB TMEpBhIX 20 XUMHUYECKUX DJIEMEHTOB
ITepuonnueckoin cucremnl . 1. MenneneeBa. XapakTepucTUKa XUMHUYECKOIO
AJIEMEHTA 10 ero nosoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH H3MEHEHHSI paJauyca aTOMOB XHMHUYECKUX 3JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOUCTB I10 IPyNIIaM U IEPUOLAM.

3nauenue [lepronnueckoro 3akona u [leproauyeckoil CUCTEMbl XUMHUECKUX
DJIEMEHTOB Uil pa3BUTHs Haykn WU npaktuku. . M. MenneneeB — y4€Hbii u
IpaKIaHUH.

Xumuueckasi cBsi3b. KoBaneHTHass (MOJMsipHAss YW HEMOJSIPHAs) CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

CreneHp OKUCJICHUS. OKHUCIIUTENBHO-BOCCTAHOBUTEILHBIE peaKunH.
[Tpouieccrl OKUCIIEHUST U BOCCTAHOBJIECHUS. OKUCIUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm. U3ydeHHE OOpa3LOB BELIECTB METAUIOB U
HEMETAJUIOB, B3aUMOJEHCTBUE THUAPOKCHIA LHWHKA C pPAcTBOpPaMU KHCIOT U
LIEJI0YEH, IPOBEIECHHUE OIBITOB, WIIIIOCTPUPYIOIIUX IPUMEPBl OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX pEAKIUH (TOPEHHE, PEAKIIMH PA3TIOKEHHUSI, COSTUHEHUS ).



Mescnpeomemmnbnie ceasu

Peanmmsanpss MEXNpeIMETHBIX CBSI3€M NPH HM3y4YEHUM XUMHUHA B 8 KJacce
OCYILECTBIISICTCS 4Yepe3 HCIONb30BaHME KaK OOIIUX eCTEeCTBEHHO-HAYYHBIX
NOHATUH, TaK W MOHATUM, SBIIOIIMXCA CUCTEMHBIMU JUISl OTAEIBHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OOuue ecTecTBEHHO-HAYUYHbIC MOHSATUS: HAy4HbIA (DaKT, TUMOTE3a, TEOpHS,
3aKOH, AaHaJu3, CHUHTE3, KJIacCU(pUKALMs, TNEPUOJUYHOCTh, HAOJIIOJEHUE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEITb, SIBJICHUE.

du3uKa: MaTepusi, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIWI, U30TOIIBI,
PaAMOAKTUBHOCTh, MOJIEKYJIa, DJIEKTPUUECKHM 3apsiji, BEIIECTBO, TENO0, OOBEM,
arperaTHOe€ COCTOSIHME BEIIeCTBA, Tra3, (PU3WYECKHe BEIWYUHBI, CIUHUIIBI
U3MEPEHUS, KOCMOC, IJTaHETHI, 3BE311bI, COIHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE TIOPO/IbI, TTOJIE3HBIC
HCKOIIa€MbI€, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KVIACC BewiecTBo M1 XUMHYECKas peaKMs

[lepnognueckuit 3akoH. [leproanueckas cucTeMa XUMUYECKHAX dJIEMEHTOB /1.
N. MengeneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTHM B H3MEHEHHH CBOWCTB
XAMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPHUOJIOB, KA, KAIbLUS U UX COCTUHEHUN
B COOTBETCTBUU C IOJIOKEHHMEM JJIeMEHTOB B llepuoanueckoil cucreme u
CTPOEHHUEM UX aTOMOB.

Ctpoenue BemiecTBa: BUAbI XUMHUYECKOM CBSI3U. THIBI KPUCTALIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOWCTB BELIECTBA OT THUIA KPUCTAJUIMYECKON PELIETKH U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukainys 1 HOMEHKIATypa HEOPraHWYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEUIECTB, OTHOCSILIMXCS K pAa3JIMYHBIM KJJaccaM HEOPraHWYECKUX
COEIMHEHUM, TEHETUYECKAs CBSI3b HEOPTaHMYECKUX BEILIECTB.

Knaccuduxaiys XuMUYECKUX peakiui o pa3IuyHbIM MpHU3HaKaM (110 YUCITy
W COCTaBy Yy4YaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TeIIoBoMYy 3(dekrty, 1o
W3MEHEHUIO CTEMEHEeW OKHMCIICHUS XMMUYECKUX 3JIEMEHTOB, MO OOpaTUMOCTHU, IO
Y4acTHUIO KaTaau3atropa). JK30- U SHIOTEPMUUYECKUE PEAKIINH, TEPMOXUMHUYECCKUE
YpaBHEHHS.

[TonsiTue o ckopoctu xumuuecko peakuuu. llonsTre 00 0OpaTUMBIX U
HEOOpaTUMBIX XUMHUYECKUX peaknusix. [IoHsITHEe 0 TOMOTEHHBIX W TE€TEPOTECHHBIX
peakuusx. Ilonstue o karanuse. [londaTue 0 xumuueckom paBHOBECUHU. DAKTOPHI,
BIIMSIFOIIME HAa CKOPOCTh XMMHUYECKOM PEaKUUM U MOJIOKEHUE XHUMHUYECKOTO
paBHOBECHS.



OKHCIUTENTFHO-BOCCTAHOBUTEIPHBIE ~ PEAaKIMM,  JJIEKTPOHHBIM  OayaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEIIPHON ~ pEaKIIMH. CocrtaBneHue  ypaBHEHUH
OKHCIIUTEIPHO-BOCCTAHOBUTEIIBHBIX ~ pEaKIUid ¢  HCIOJB30BAaHHEM  METoJa
AIIEKTPOHHOTO OajaHca.

Teopus 37IEKTPONUTHYECKOW TUCCOUMALNN. DIEKTPOIUTHI U HEANEKTPOIUTHI.
KartnoHnsl, aHMoHbl. MeXaHM3M IJUCCOLMALIMM BEUIECTB C Pa3jIM4YHBIMA BHUJIAMMU
XUMUYECKOH CBs3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE 3JIEKTPOJIUTHI.

Peakruu nonHOTO OOMEHa. Y CIIOBUS MPOTEKAHUS PEaKIMii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAIEHHBIE WOHHBIE YypaBHEHMs peakuui. CBOHCTBA KHUCIOT,
OCHOBAHMI U COJIEH B CBETE MPEACTABICHUIN 00 3JIEKTPOIUTHYECKOU JUCCOLIALIIH.
KauecTBeHHbIE peakuny Ha MOHBIL. [IoHATHE O rUApPONIH3E COJIEH.

Xumuueckuii IKcnepumenm:. O3HAKOMJICHUE C MOJEISIMUA KPUCTANIMYECKHUX
PEIETOK HEOPraHUUYECKUX BEIIECTB — METAJIJIOB M HEMETAJIOB (rpadura u anmasa),
CJIOKHBIX BEIIECTB (XJOpUJa HATpHsi), UCCIEAOBAHHWE 3aBUCUMOCTU CKOPOCTH
XMMHUYECKON peakuuu OT BO3ACUCTBUSA PA3NUYHBIX (PAKTOPOB, HCCIEIOBaHHUE
AIIEKTPONPOBOITHOCTH PACTBOPOB BELIECTB, MpOIECCa TUCCOIMAIMU KHUCIOT,
miesouel U cojeil (BO3MOXHO HCIOJIb30BaHUE BUIEO MaTEpUajoB), MPOBEICHHUE
OMBITOB, WJUTFOCTPUPYIOLIUX MPU3HAKK MPOTEKAaHUA pPEaKUUid HOHHOIO0 OOMEHa
(oOpazoBaHue ocajaka, BbIJEJICHUE Tra3a, oOpa3oBaHHWE BOJbI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ NPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKIUI
(ropeHue, peakly pas3iokKEHUsl, COEIUHEHHs), PACIIO3HABAHNE HEOPraHMYECKUX
BEIIECTB C IIOMOIIBIO KAYECTBEHHBIX pPEaKUWd HA HWOHBI, PELICHUE
HKCIIEPUMEHTAJIbHBIX 3a]1a4.

Hemertanibl U MX coeiMHEeHUS

OOmast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (pU3MUecKre CBOWCTBA MPOCTHIX
BEILECTB — raJloreHoB. XMMHUYECKHE CBOMCTBA HAa TPUMEPE XJIopa (B3aUMOICCTBHUE
C MeTaulaMM, HEMeTaJUlaMH, IegodaMmu). XiaopoBoaopon. CoiisHas KHCIIOTa,
XMMHWYECKME CBOMCTBA, IMOJNy4YeHHE, NpuMeHeHue. JlelictBue xjopa ©
XJIOPOBOJOPOJA Ha OPTraHU3M YeJoBeKa. BaxkHennme Xa0puasl U UX HaXOXKICHUE B
IPUPOJE.

OO6mast xapakrepucTuka 37JeMeHTOB VIA-rpynnsl. OCOOEHHOCTH CTpOEHUS
aTOMOB, XapaKTEepHbIe CTENeHU OkucieHus. CTpoeHue U (PU3MUECKHe CBOICTBa
MPOCTHIX BEIIECTB — KUCIOPOJA U CePbl. AJTIOTPONHbBIE MOAU(PUKALIUYA KUCIOPOAa
U cepbl. XUMUYECKUE CBOMCTBa cepbl. CepoBOOpPOA, CTpOEHHUE, (pU3nMuecKkue u
XUMUYECKre cBOMCTBA. OKCHABI Cepbl KaK MPEACTABUTENM KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, Gpu3nYeCKue U XUMHUECKHEe CBOMCTBA (00IIMe KaK MPeICTaBUTENs



KJjlacca KHMCIOT U crenuguyeckue). XUMHUUECKHE PEaKIUM, JIEKAIMe B OCHOBE
IPOMBIIIJICHHOTO CMOco0a TMOMy4YeHHs] CEpHOM KHCIOTH. [IpumeHeHHe cepHOit
kucaoTbl. CoM CEepHOM KHUCJIOTHI, KaueCTBEHHAs peakUus Ha Cyiab(paT-HOH.
Haxoxnenue ceppl m €€ COCAMHEHHW B MNPUPOAEC. XHMHYECKOE 3arpsi3HEHUE
OKpY’>KaloIllled Cpeapl COCIUHEHUSIMHU cepbl (KUCIOTHBIE AOXKAH, 3arps3HEHHE
BO3/1yXa U BOJJOEMOB), CIIOCOOBI €T0 MPEI0TBPAILEHUS.

OOmasi xapakTepucTHKa 31eMEeHTOB VA-rpynmbl. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTePHBIC CTENEHU OKUCICHHs. A30T, pacIpOCTpaHEHUE B MPHUPO/IE,
duznyeckue u xumMuyeckue cBoiictea. KpyroBopot azora B npupoje. AMMHAK, €T0
duznUecKre U XUMUYECKHIE CBOMCTBA, MOy4YeHHE U puMeHeHne. Coin aMMOHWUS,
uX pU3NYECKUE U XMMHUECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBl aMMOHHS. A30THasi KUCJIOTa, €€ IMOJy4YeHHe, (PU3NYECKUE U XUMUYECKUE
CBOMcCTBa (00OIIME Kak TPEACTaBUTEN Kiacca KHUCJIOT W crenuduyueckue).
Hcnonp30BaHne HUTPATOB U COJIEH aMMOHUS B KaUECTBE MUHEPAIIbHBIX YAOOPEHUH.
XUMHYECKOE 3arps3HEHNE OKPY’KAIOIIEH Cpellbl COSTUHEHHUSIMH a30Ta (KUCIOTHBIC
JOKIH, 3arpsi3HEHUE BO3]yXa, MOYBbl M BOJOEMOB). Docdop, amIoTpOnHbIE
moaudukamuu docdopa, puznueckue u xumuueckue cpoiicta. Okcup dochopa
(V) u dochopHas kuciora, puanyeckue M XUMHUYECKHE CBOWCTBA, MOJYYECHHE.
Hcnonp3oBanue ¢pocdaTroB B KaU€CTBE MUHEPAIbHBIX YA00pEHUH.

OO6mast xapakrepucTuka 3JeMeHTOB [VA-rpynnbl. OCOOEHHOCTH CTpOEHUS
aTOMOB, XapaKTE€pPHbIE CTEIIEHU OKUCIICHUS. Y TJIEpOl, AJUIOTPOIHbIE MOAU(PHUKALIUY,
pacmpocTpaHeHHe B Mpupoje, PU3nIecKrne U XMMHUYECKHE CBOMCTBA. AlcopOrusi.
Kpyrosopor yraepoga B mnpupone. Oxcuasl yriaepoaa, UX (U3NYECKUE U
XUMHYECKHE CBOMCTBA, ACHCTBHE HA )KUBBIE OPraHU3MBI, TTOJIyUYeHHE U IPUMEHEHHE.
OkoJyoruueckre mTpoOiemMbl, CBsi3aHHBIE ¢ okcuaoMm yriaepoma (IV), rumoresa
1J100aJbHOT0 MOTETUICHUS KJIIMMAaTa, MapHUKOBBIN A(PeKT. YToapHast KUCIO0Ta U €&
CONM, MX (PU3NYECKHE U XUMHYECKHE CBOMCTBa, MOJIy4YeHHE M HpPUMEHEHUE.
KauecTtBenHas peakuusi Ha kKapOoHaT-HOHBI. Mcnonb30BaHue kapOOHATOB B OBITY,
MEAMIIMHE, TPOMBIIUIEHHOCTH U CEIbCKOM XO3SHCTBE.

[TepBoHayabHbIe TOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COEIMHEHUSX
yriaepoaa (MeTaH, 3TaH, dTHJICH, alleTUJICH, TaHOJI, TIUIEPUH, YKCYCHAs KUCIIOTA).
[IpupoaHbie HMCTOYHUKH YIJIEBOJIOPOJAOB (Yroyib, MPUPOIHBIN Ta3, HEDTH),
MPOIYKTHl WX mepepaboTku (OCH3WH), WX POJIb B OBITY W MPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTUYECKN BAKHBIX BEIIECTBAX: XKHUPaAX, OCNKax, yriIeBogax — U UX
poIM B OKM3HM 4YelOBEeKAa. MarepualibHOe €IMHCTBO OPTraHWYeCKUX U
HEOPTaHUYECKUX COCTMHEHUH.



KpemHuii, ero ¢u3nUeckue W XUMHUYCCKHE CBOWMCTBA, IOJYYCHHE U
npumeHeHue. CoemMHEeHMS KpeMHUS B ipupoae. OO01ue mpeacTaBiIeHus: 00 OKCHUIC
kpemaust (IV) u kpemaueBoi kuciore. CUIMKATBI, X MCIOJIH30BaHUE B OBITY, B
MIPOMBITIUICHHOCTH. BaKHEHITHE CTPOUTENbHBIC MaTepHalbl: KEpaMHKa, CTEKJIO,
IIEMEHT, OeToH, ene300eToH. [IpoGieMbl 0Ge30mMacHOTO  MCIOJIB30BAHUS
CTPOUTEIHHBIX MATEPHAIIOB B MIOBCETHEBHON KU3HHU.

Xumuueckuii sIkcnepumenm: U3ydeHre 00pa3lioB HEOPTaHUYECKUX BELIECTB,
CBOMCTB COJISIHOM KHUCJIOTHI, IPOBEICHUE KAUECTBEHHBIX PEAKIIMM HA XJIOPUA-UOHBI
U HaOJIIOJIEHUE MPU3HAKOB UX MPOTEKAHHUs, ONBITHI, OTpa)Kkarolue (pusndeckue u
XUMHUYECKHE CBOMCTBA TaJIOT€HOB M MX COEAMHEHHI (BO3MOYKHO HCIOJIb30BaHUE
BUJICOMAaTEpPUANIOB), O3HAKOMJIEHME C oOpa3luaMu XJOpUAOB (TaJIOT€HUIOB),
O3HAaKOMJIEHUE C 00pa3laMH Cephl U €€ COeTMHEHUSIMHU (BO3ZMOMXHO MCIOJIb30BaHUE
BUJICOMATEpHUAIOB), HAOIIOACHNUE Mpoliecca OOYIIIMBAHUS caxapa MoJ JEHCTBUEM
KOHLICHTPUPOBAHHOM  CEpHOM  KHUCJIOTBI, HW3YYEHHE XUMHUYECKUX CBOWCTB
pa30aBJICHHON CEpPHOM KHUCIOTHI, MPOBEACHUE KAUYECTBEHHOM peakiuu Ha
cyibGaTHOH M HaOJMIOJCHHE TpuU3HaKa €€ TMPOTEKaHUs, O3HAKOMJICHHE C
(u3MYEeCKUMHU CBOMCTBaMHM a30Ta, Qocpopa W HUX COECAUHEHUU (BO3MOKHO
UCIIOJIb30BaHUE  BUAECOMATEpUaOB), oOpa3uaMud a30THbBIX U (OCPOPHBIX
yI0OpeHHil, IoJydeHne, COOMpaHue, paclio3HaBaHUE U U3yUYE€HHE CBOIICTB aMMHaKa,
IPOBEJCHNE KAaUEeCTBEHHBIX peaklnii Ha MOH aMMOHMS U ¢ocdaT-uoH U U3yueHUe
IIPU3HAKOB KX NPOTEKAaHWs, B3aMMOJEWCTBUE KOHIIECHTPUPOBAHHOM a30THOM
KHUCJIOTBI C MEIbI0 (BO3MOXHO HCIIOJIb30BAaHUE BUIEOMATEPHUATIOB), H3yUEHUE
MoJieiel KpUCTAJUIMYECKUX PEeIETOK aiMasa, rpadura, QyiepeHa, O3HaKOMIICHUE
C TMpoILecCCOM aacopOLUU PaCTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YITIEM H
YCTPOMCTBOM MPOTHUBOrasa, MoJIydeHHe, COOMpaHue, pacrio3HaBaHUE U U3YUYEHUE
CBOMCTB YIJIEKUCIIOIO Ta3a, MPOBEJCHNE KaueCTBEHHBIX peakluil Ha KapOOHAT U
CHWJIMKaT-UOHBl W M3y4YEHHE MPU3HAKOB HUX TPOTEKAHHS, O3HAKOMJIEHHE C
MPOAYKIMEN CUIIMKATHON MPOMBIIUIEHHOCTH, PEIICHHE SKCIIEPUMEHTAIBHBIX 33/1a4
110 TeMe «BakHenmme HeMeTallIbl U UX COSAUHEHUS.

Metayuibl 4 X COeIMHEHUS

OO1rast XxapakTepuCcTUKa XUMUYECKUX 3JIEMEHTOB — METaNIOB HA OCHOBAaHUU
ux nonoxeHus B Ilepuommueckon cucreme xumMuueckux osnemeHro /[l H.
MengeneeBa u ctpoeHuss aToMoB. CTpoeHue MeTauioB. MeTtammnyeckast CBsI3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  pemeéTka.  DJIEKTPOXUMHYECKHM Pl
HaMpsHKEeHUH MeTauioB. PU3NUecKre U XUMHUYECKHE CBOMCTBA MeTauioB. OO0rue
CrocoObl MOMy4YeHus: MeTauioB. [loHSTHE O KOPPO3UM METAJIIOB, OCHOBHBIE



CIOCOOBI 3aIUTHI X OT KOppo3uu. CIuiaBbl (CTalb, YyTyH, JIOPATIOMUHUNA, OpPOH3a)
U UX IPUMEHEHHE B OBITY U MIPOMBIILICHHOCTH.

[[lenounble MeTamibl: mojoxeHue B [leproanyeckoil cuCcTEME XUMHUYECKUX
anemeHToB JI. 1. MenaeneeBa, CTpOEHUE MX ATOMOB, HAaXOXICHHE B MPUPOJIE.
duznyeckre U XMMUYECKUE CBOMCTBA (Ha mpumepe HaTpus U Kaius). OKCUIbl U
TUAPOKCUIBI HATPUS U Kanud. [ [puMeHeHne MeN0YHbIX METAJIIIOB U KX COCTMHEHU.

[[lenoyno3emenbHblE METAIbl MarHuid W KaJbllUi: IIOJIOXKCHHE B
[lepnognueckon cucremMe XuMuIecKux 351eMeHToB . 1. Menaeneesa, cTpoeHne nux
aTOMOB, HaXOXKJEHUE B Npupoae. PU3ndecKnue U XMMUUYECKUE CBOMCTBA MAarHus U
KaJibIusl. BaxkHeiire coeuHeHus Kaablusl (OKCHI, TUAPOKCHU, COIH). KECTKOCTh
BOJIbI U CITIOCOOBI €€ YCTpaHEeHHUSI.

AJOMUHHUI: TTONI0)KeHKEe B [lepruonnyueckoil cucteMe XMMUYECKUX 3JIEMEHTOB
J. . MeHnneneeBa, CTpoeHHE aToMa, HAXOXKAEHUE B npupoac. dusznueckue u
XUMHUYECKUE CBOMCTBA altoMUHMsI. AMGOTEpHbIE CBOMCTBA OKCUA U TUIIPOKCHUIA
AITFOMUHUS.

Kenezo: nosmoxenue B [leprnoandeckoil CUCTEME XUMUYECKUX 3JIEMEHTOB /l.
N. MenzeneeBa, CTpOCHHE aTOMa, HaxXOXAcHUE B npupoae. PuznuecKue Hu
XUMHUYECKHE CBOMCTBA kene3a. OKcuabl, rTuApoKcuabl U conu xenesa (1) u xxenesa
(ITl), ux cocraB, CcBOWCTBA W TIONy4YCHHE. XUMUYECKUN IKCHEPUMEHM .
O3HAaKOMJIEHUE C 00pa3l[aMy METAJUIOB U CIUIABOB, X (PU3HMUYECKHUMHU CBOMCTBaMH,
U3YyYeHUE PE3yJIbTaTOB KOPPO3UUM METAIOB  (BO3MOXKHO  HMCIOJIb30BaHUE
BUJICOMATEPUAIIOB), OCOOEHHOCTEN B3aMMOJACHCTBUS OKCHUAA KAJIbIUS U HATPHUSA C
BOJOW (BO3MOYKHO HCHOJB30BAHME BHUACOMATEPUAJIOB), HCCIEIOBAHHE CBOWCTB
XKECTKOM BOJIbI, IPOLIECCa TOPEHMS Kee3a B KUCIOPOe (BO3MOXKHO UCIIOJIb30BAaHUE
BHUJICOMATEPHUAIIOB), MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIMH HAa HOHBIL:
MarHusi, Kajibllus, aqroMuHUs, IuHKa, keneza (II) u xenesza (III), memu (I0),
HAOJIOZICHUE M OIMMCAHHWE TMPOIECCOB OKpAIIMBaHUS TJIAMEHU WOHAMHU HaTpPHS,
KaJlisg ¥ Kajblus (BO3MOKHO HCIIOJIb30BAaHUE BUICOMATEPUAIIOB), UCCIIEIOBAHHE
aM(OTEepHBIX CBOMCTB THAPOKCHAA ATIOMHHHUS U TUJPOKCHUJIA IIMHKA, PEIICHUE
AKCHEPUMEHTAJIbHBIX 3a]1a4 10 TeMe «BakHele MeTauibl U UX COEAUHEHUSD.

XHUMHUS M OKpPY:KaoUias cpeaa

BemecTtBa n Marepuasibl B IOBCEIHEBHOM >XKM3HM YENIOBEKa. be3omacHoe
WCITOJIb30BAaHUE BEIIECTB M XUMUYECKUX peakiuii B ObiTy. [lepBas momoins npu
XUMHUUYECKUX 0KOraxX M OTPABIICHUSIX.

XUMHUECKOE 3arpsA3HEHUE OKpYKarollel cpeibl (MpeAesibHas AOMyCcTUMast
KOHIIeHTpaius BeulecTs, aaiee — [1JIK). Poib Xxumuu B pemieHnn 3KOJIOrM4ecKUx
npooiem.

Xumuyeckuii IKCnepumenm:



u3ydeHue o0pas3loB MaTepraioB (CTEKIIO, CIIABbl METAJIOB, IOJMMEPHBIE
MaTepuabl).
Mescnpeomemmnbnie ceasu
Peanuzanuss MeXNpeaMETHBIX CBA3€H MNpU W3YYEHUHM XUMHH B 9 Kiacce
OCYULIECTBJISIETCS. 4€pe3 HCIOJIb30BAHHE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUH, TaK U MOHATUMN, SBIAIONIMXCA CUCTEMHBIMU JIJISI OTJIEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'0 IIUKJIA.

OO1ue ecTecTBEHHO-HAyUYHbIE MOHSITHS: HAay4YHbIM (DakT, TWIIOTE3a, 3aKOH,
TEOpUs, aHalu3, CHUHTE3, KiIaccUu(UKalus, TM[EePUOJUYHOCTb, HAOIIOJCHUE,
OKCIIEPUMEHT, MOJEITUPOBAHUE, HU3MEPEHHE, MOJCIb, SBJICHUE, MapHUKOBBIMI
s PeKT, TEXHOIOTHS, MaTEPHUAIBI.

®dusuka: MmaTepusi, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIUJI, U30TOIIBL,
PaANOaKTUBHOCTb, MOJIEKYJIa, AIEKTPUIECKUIN 3apsi, MIPOBOIHHKH,
HOJyIPOBOJHUKH, JUAIEKTPUKH, (OTOINEMEHT, BELIECTBO, TEJI0, OOBEM,
arperaTHoe COCTOSIHME BEILECTBa, I'a3, pacTBOP, PaCTBOPUMOCTb, KpUCTAIIINYECKAs]
peméTka, CruiaBbl, (PU3NYECKHE BETUYMHBI, €AUHHIBI H3MEPEHUS, KOCMHYECKOe
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1bI, COJHIIE.

buonorusi: ¢orocunTes, AbixaHue, Ouochepa, PKOCUCTEMA, MUHEPAIbHbBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, TNTATEIbHBIC BEIIECTBA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpAIIbl, TOPHBIE TOPOABI, IOJIE3HBIE
MCKOIIa€MbIE, TOIJIMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUA ITPOT'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yJabTaThl OCBOCHHS MPOrpaMMbl OCHOBHOTO  OOIIETO
o0Opa3oBaHMsI JOCTUTAIOTCS B XOJE€ OOY4YEHMs] XMMHM B €AMHCTBE Y4eOHOU U
BOCIIUTATEIbHON JEATENBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMU POCCUNCKUMHU
COLIMOKYJIETYPHBIMM U JyXOBHO-HPaBCTBEHHBIMU LEHHOCTSMHU, NPUHATHIMH B
o0IlIecTBE MpaBWIAMU M HOPMaMM IOBEJIEHHS M CIIOCOOCTBYIOT Ipolieccam
CaMOITO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALINN O0yYarOIIUXCSl.

JIM4HOCTHBIE  pPE3yJbTaTbl  OTPAXAlOT  TOTOBHOCTh  OOYyYaIOLIUXCS
PYKOBOJICTBOBATbCSI CUCTEMOM IMO3UTUBHBIX IEHHOCTHBIX OpUEHTAUUHd U
pacUIMpPEHHE OIBbITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) mnaTpUMOTHYECKOr0 BOCIHMTAHHWS. IICHHOCTHOTO  OTHOINEHHS K
OTEYECTBEHHOMY KYJBTYPHOMY, HCTOPHYECKOMY M HAy4YHOMY HACJIEIHIO,
NOHUMAHUsl 3HAYEHUS XMMUYECKOM HAyKH B >KM3HHM COBPEMEHHOIO OOIIECTBa,
CHOCOOHOCTH BJIQJIETh IOCTOBEPHOU MH(pOpMaLMel O MepelOBbIX JOCTHKEHUAX U
OTKPBITUSIX MUPOBOW M OTE€YECTBEHHOM XHMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX
3HAHHAX 00 YCTPOWCTBE MUpA U OOIIECTBA; 2) FPAKAAHCKOT0 BOCIIMTAHUS:

IIPEACTABICHAS O COLMAJIbHBIX HOpPMAax M MpPaBUIaX MEKINYHOCTHBIX
OTHOUIEHUH B KOJUJIEKTHBE, KOMMYHUKATHBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
M0JIE3HOH, yueOHOUCCIIE0BATENLCKOM, TBOPUYECKOMN U APYTUX BUJAX IEATEIBHOCTH,
TOTOBHOCTH K PpPa3HOOOpa3HOM COBMECTHON JESTENbHOCTH IPU BBIIOJHEHUH
y4eOHBIX, IO3HABATENbHBIX 3aJ]lay, BBHINOJHEHUU XUMHUYECKHUX SKCIEPUMEHTOB,
CO3/1aHUU Y4E€OHBIX TPOEKTOB, CTPEMJIEHHUS K B3aMMOITIOHUMAHUIO ¥ B3aMOIIOMOLIH
B MpolLecce 3TON yueOHOM NIeATeTbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEACHHE
U TOCTYIIKM CBOMX TOBApHIIECH C MO3ULMHA HPABCTBEHHBIX M IIPABOBBIX HOPM C
y4€TOM OCO3HAHHMS MOCIIEACTBUN TOCTYIKOB; 3) EHHOCTH HAYYHOTO MO3HAHUSL:
MHPOBO33PEHYECKUE MPEACTABICHUS O BEIIECTBE M XUMHUYECKOW pPEaKluH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHS HAyKW W COCTABJISIOIIUE
OCHOBY JUIsl TOHUMAaHMsI CYIIIHOCTH Hay4YHOH KapTHUHBI MHUpa, IpeJCTaBiICHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTUS MPUPOJABI, B3aHUMOCBA3SX YEJIOBEKA C
MPUPOJHON CPEIOM, O POJM XUMHM B TMO3HAHUU 3ITUX 3aKOHOMEPHOCTEW;
ITO3HABATEIbHBIE MOTUBBI, HAITPABIICHHBIEC HA MTOJYyYECHHE HOBBIX 3HAHUM 10 XUMUH,
HEOOXOJUMbIe Il OOBACHEHUs HaOJIOAaeMbIX MPOLECCOB U  SIBJICHUH,
MO03HABATENIbHOM, MH()POPMAMOHHOM W YUTATEIbCKOM KYJIbTYpbl, B TOM YHUCIE
HAaBBIKOB CaMOCTOSITEIbHOM pPabOThl € Yy4YE€OHBIMM TEKCTaMH, CIPABOYHOU
JUTEPATypoOi, JIOCTYIHBIMH TEXHHUYECKHUMH CpPEJICTBaMU HH(OPMALMOHHBIX



TEXHOJIOTHI; THTEPEC K 00YUEHUIO ¥ TTO3HAHMIO, JTI0003HATEILHOCTh, TOTOBHOCTh U
CIIOCOOHOCTh K  €aMOOOpa30BaHUIO, TMPOCKTHOH W  HCCIEIOBATEIBCKOM
JEATEIIbBHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPaBIICHHOCTH M yYPOBHS OOy4YeHHS B
JIaTbHEHIIIEM;

4) ¢opMupoBaHUsI KYJbTYPbI 3I0POBbS. OCO3HAHUEC IICHHOCTU KHM3HH,
OTBETCTBEHHOTO OTHOILECHUSI K CBOEMY 3/I0POBbIO, YCTAHOBKH Ha 370pOBbIA 00pa3
YKU3HH, OCO3HAHUE MOCEACTBUI U HENPUITUE BPEAHBIX MPUBBIYEK (YIOTPEOICHUS
QJIKOTOJIS, HAPKOTHKOB, KYypEHHUs), HEOOXOJUMOCTH COOJIONCHUS TIPaBUII
0e30MacHOCTH MPHU OOpallleHUH ¢ XUMUYECKUMHU BEIlIeCTBAaMHU B ObITY U peaIbHOU
KU3HU; 5) TPYyAOBOr0 BOCIHTAHMA: HHTEPEC K MPAKTUICCKOMY H3YUCHHIO
npodeccuil u Tpyaa pa3IMyHOro po/ia, yBaXKEHHE K TPY/y U pe3yJibTaTaM TPYI0BOU
JEATEIIbHOCTH, B TOM 4YHCJE€ Ha OCHOBE NMPUMEHEHHS MPEAMETHBIX 3HAHUU IO
XUMHUH, OCO3HAHHBIM BBHIOOp WHAMBUAYAJIBHON TPACKTOPUH  IPOJIOJKEHUS
oOpa3oBaHUsl C YYETOM JIMYHOCTHBIX HHTEPECOB U CIOCOOHOCTH K XHUMHH,
OOILIECTBEHHBIX MHTEPECOB W MOTPEOHOCTEH, ycHmemHol mnpodeccuoHaIbHOM
NESATETLHOCTH U PA3BUTHUSI HEOOXOJIUMBIX YMEHUM, TOTOBHOCThH aJalTHPOBATHCS B
npo(heCCHOHANIBHOM cpefie; 6) IKOJOTHYEeCKOro BOCHUTAHMS: DKOJOTHYCCKU
11eJ1eco00pa3Hoe OTHOIIIEHUE K TPUPO/Ie KaK UCTOYHUKY JKU3HU Ha 3eMIie, OCHOBE
e€ CylIeCTBOBaHUs, MOHMMaHUE IIEHHOCTH 3J0pPOBOTO M Oe3omacHoro obOpasa
KU3HH, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY (U3UYECKOMY U
MICUXUYECKOMY 3I0POBbIO, OCO3HAHUE LIEHHOCTH COOJII0OICHUS MPaBUiI 0€3011aCHOTO
MOBEJCHUSI MpU padOTe C BEIIECTBAMHU, a TaKXKe€ B CHUTYallUAX, YIPOXKAIOUIUX
3I0POBBIO M KU3HM JIOJEH; CIIOCOOHOCTH MPUMEHSATh 3HAHUS, MOJy4aeMble MpHU
M3YYEHUH XUMUH, JUIS PELICHUs 3a/1ad, CBSI3aHHBIX C OKPYKarolled MpUpPOIHON
Cpeloi, JJisl TIOBBIIEHUSI YPOBHS DKOJOTUYECKON KYJBTYPhI, OCO3HAHUS
rJI00JIBHOTO  XapakTepa »JKOJOTUYECKHX TMpoOJieM U TyTe UX pelIeHUs
MOCPEACTBOM  METOJIOB  XUMHH, DKOJOTUYECKOTO  MBIIUICHUS,  YMEHHUS
PYKOBOJICTBOBATbCSI UM B TO3HABATEJIbHOM, KOMMYHHMKATUBHOW W COILMAJIbHOU
MPaKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeranpeaMETHBIX PE3YJbTATOB BBIACIAIOT 3HAYUMBIC IS
dbopMupOBaHUSI MUPOBO33pEHUS OOIIIEHAYYHbIE TTOHATHUS (3aKOH, TEOPHUSI, PUHITHII,
rumnore3a, (¢akT, CcHUCTeMa, IMpoIecc, OJKCIEPUMEHT U JIPyroe.), KOTOpbIe
HCIIOJB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEIMeTaX M IO3BOJIAIOT Ha
OCHOBE 3HAHUW U3 ITUX MPEIMETOB (POPMUPOBATH MPEICTABICHUE O IICIIOCTHOU
HAay4YHOW KapTHHE MHpA, U YHUBEpPCAJIbHbIC YUeOHbIC IEUCTBUS (ITO3HABATEIbHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIE), KOTOpbIE oOOecrneuynBaoT (popMupoBaHUe



TOTOBHOCTH K CAMOCTOSITEJIbHOMY IUJITAHMPOBAHUIO M OCYIIECTBJICHHUIO y4eOHOMN
NEATEIBHOCTH.

Ilo3naBaTe/ibHBIE YHHBEPCAJbHBbIE YueOHbI€e nelicTBUusl ba3oBbie

Jornyeckue JecTBUSA:

YMEHHSI HCHOJIb30BAaTh MPUEMBI JIOTUYECKOTO MBIIUIEHUS IIPU OCBOCHUH
3HAHMI: PacKpbIBaTh CMBICH XMMHYECKUX MOHSATHHI (BBLACIATH UX XapaKTEpHBIE
MPU3HAKKU, YCTaHABJIMBATh B3aHMOCBS3b C JPYTUMH TMOHSATUSMH), UCHOJIB30BATh
MOHSTUA JJI1 OOBSICHEHHS OT/ENbHBIX ()aKTOB U SIBJICHUI, BEIOUpPATh OCHOBAHUS U
KpUTEpPUH 7Sl KjacCU(UKAIIMM XMMHUYECKHX BEHIECTB M XMMUYECKHX DPEaKIUH,
yCTaHaBJIMBATh MPUYUHHO-CIICJICTBEHHBIE CBSI3U MEXIy OOBEKTaMU H3y4YCHUS,
CTPOUTH JIOTHYECKHE PACCYKIACHUS (MHIYKTUBHbBIE, JE€AYKTUBHBIE, IO aHAJIOTUH),
JI€TIaTh BBIBOJIBI M 3aKJIFOUYEHHUS; YMEHUE PUMEHSTh B MPOLIECCE MO3HAHUS IOHATHUS
(mpeaMeTHblE W METalpeIMETHBIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJENH,
UCIOJIb3yEMbIE B XUMHH, MPEoOpa3oBbIBATH HIMPOKO MNPUMEHSEMbIE B XUMHUU
MOJICJIbHBIE MPECTABICHUS — XUMUYECKUI 3HAK (CUMBOJI AJIEMEHTA), XUMHYECKast
dopMynia U ypaBHEHHME XUMHUYECKOW PEAKIUM — NpPU PEIICHUU Y4eOHO-
ITO3HABATEIBHBIX 3a7a4, ¢ YYETOM 3THUX MOJEIBHBIX MPEACTABICHUN BBISABIATH U
XapaKTepU30BaTh CYLICCTBEHHbIC MPU3HAKU U3YyYaeMbIX OOBEKTOB — XUMHUECKUX
BEILECTB U XUMHUYECKUX PEaKUU, BBISBIATH OOLIME 3aKOHOMEPHOCTH, TPUUUHHO-
CJICZICTBEHHBIE CBSI3U U IPOTUBOPEYUS B U3y4aEMBIX IPOLECCAX U SABJICHUAX.

ba3oBble uccienoBare/bCKue 1eiCTBUSA:

YMEHHUE HCIIOJb30BaTh MOCTABJICHHBIC BOIMPOCHl B KAa4eCTBE MHCTPYMEHTA
MO3HAHUS, 4 TAK)KE B KaU€CTBE OCHOBBI JIJ1s1 (DOPMUPOBAHUS TUIIOTE3bI IO MPOBEPKE
MPAaBWJIBHOCTH  BBICKAa3bIBAGMBIX  CYXKJICHHH; IIPUOOPETEHHE  OMbITA  II0
MJIAHUPOBAHUIO, OPraHU3allMd W TMPOBEICHUI0 YUYEHHUYECKHUX HSKCIEPHUMEHTOB,
yMeHHE HaOJroJaTh 3a XOJO0M IIPOIecca, CaMOCTOSTEIBHO IMPOTHO3UPOBATH €ro
pe3yabTar, GopMyIupoBaTh 0000IEHHS U BEIBOJIBI MO pe3yJibTaTaM MPOBEAEHHOTO
OTIBITA, UCCIICIOBAHMS, COCTABIISATh OTYET O MPOJeIaHHON padoTe.

Pabora c nunpopmanmueii:

YyMEHHE BBIOMpATh, aHAJU3UPOBATh W HHTEPIPETUPOBATH HHOOPMAIIUIO
pPa3JIMYHBIX BUJIOB U (OPM MPEIACTABICHUS, TTOJy4aeMYI0 U3 Pa3HbIX UCTOUHHKOB
(Hay4HO-TIONYJISIpHAS ~ JIUTEpaTypa XHUMHYECKOTO COJICp)KAaHMS, CIPaBOYHBIC
nocobusi, pecypcbl MHTepHeTa), KPUTHYECKH OILICHUBATh MPOTUBOPECUMBYIO U
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;

yMEHUE MPUMEHSATh Pa3IMYHbIE METOJbI M 3allpOChl TIPU TIOWCKE U OTOOpE
nHpOpMaIIMu W COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOAUMBIX ISl BBITOJHEHUS
y4eOHBIX U TIO3HABATEIBHBIX 33J1a4 OMPEACIEHHOTO TUIIA, MPUOOpPETEHNE OTbITa B
0o0JlacTU  UCIOJIB30BaHUS  MHGOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,



OBIIJICHUE KYJIbTYpPOUW aKTHBHOTO MCIIOJIb30BAHMSI PA3IMYHBIX MIOMCKOBBIX CUCTEM,
CaMOCTOSATEIILHO BBIOMPATh ONTUMAILHYIO (POPMY TpeCTaBICHNS HHDOPMAITUU H
WUTIOCTPUPOBATh peIIacMble 3a7add HECIOXHBIMH CXEMaMH, JHarpaMMaMHu,
apyrumu  (popmamu Tpadukdn U WX KOMOWHAIMSIMH; YMEHHE WCIOJIb30BaTh M
aHAJIM3UpOBaTh B TIpoIlecce YyUeOHOW H UCCIIENOBATEILCKON EATEIHHOCTH
WH(OPMAITUIO O BIHMSHUH MPOMBINIJICHHOCTH, CETLCKOTO X035SHCTBA U TPAHCIIOPTA
Ha COCTOSTHHE OKPYXKAIOIICH MPUPOTHON CPEIbI.

KoMMyHHKATHBHBIE YHHBEPCAJIbHbIE YUeOHbI€e TeiCTBUS:

YMEHHSI 33/1aBaTh BOMPOCHI (B X0J1€ Auajora u (W) TUCKYCCUH) TIO CYIIECTBY
oOcyxmaemMol TeMbl, (OPMYIHPOBATH CBOM TMPEMIOKCHUS OTHOCHUTEIHHO
BBITIOJTHCHMSI TIPEIJIOKEHHOW  3a7add; YMEHHUS TPEACTaBIATh IMOIYYCHHBIC
pe3yNbTaThl TO3HABATEIBLHOW IEATEIHLHOCTH B YCTHBIX M NMUCHMEHHBIX TEKCTaX;
JenaTh MPE3CHTAIMI0 PE3YJIbTATOB BBIMOJIHEHUS XHUMHYECKOTO JKCIIEPUMEHTA
(JtabopaTopHOro OIBITA, JaOOPATOPHOM pabOThl MO UCCIACJOBAHUIO CBOMCTB
BEII[ECTB, Y4€OHOI0 MPOEKTA); yMEHHS y4€OHOTO COTPYTHUYECTBA CO CBEPCTHUKAMU
B COBMECTHOM MO3HABATEIHLHOM U UCCIICIOBATEILCKON ACATENHHOCTH TP PEIICHUN
BO3HMKAIOIIMX TPOOJIEeM Ha OCHOBE yuéTa OOIIMX HMHTEPECOB U COIIACOBAHMS
no3unuid (00CyXaeHNsI, OOMEH MHEHHSIMH, «MO3TOBBIC IITYPMBD», KOOPIUHAIIHS
COBMECTHBIX JCHCTBUM, OIpEJCICHHEe KPUTEPUEB 10 OICHKE KauecTBa
BBITIOJTHEHHON pabOThI U ApyTHE).

PerynsiTuBHbIE YHHBeEpPCAJbHbIE YUeOHbIE NeHCTBUS:

YMEHHUE CaMOCTOSITEIbHO ONPEACHATh LEIU ACATEIBHOCTH, IUIAHUPOBATH,
OCYIIECTBJISITh, KOHTPOJUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO
NesTeIbHOCTD, BHIOUpaTh Hanbosee 3PpGEeKTUBHBIE CIIOCOOBI PEIICHUS YUYEOHBIX U
MMO3HABATEIbHBIX 3aJ1a4, CaMOCTOSTEIBHO COCTABIISITh WM KOPPEKTHUPOBATH
MPEJIOKEHHBIM  aJITOPUTM JECUCTBUM IIPYM BBIIIOJIHEHUM 3aJaHUW C  YYETOM
MOJYYEHUs] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIIHUSX,
OLICHUBATh COOTBETCTBUE IMOJYYECHHOTO PE3yJbTaTa 3asBJICHHOW LIEJIH, YMEHHUE
MCIMOJIb30BaTh U AHAJIM3UPOBATH KOHTEKCTHI, ITPEIJIAracMbI€ B YCIOBUM 3aJIaHUM.

HNPEAMETHBIE PE3YJIBTATHI

B coctaBe mnpeAMETHBIX pPE3yJbTATOB MO OCBOCHUIO 00s3aTE€IBHOTO
cCollep KaHMs, YCTAHOBJIEHHOTO JaHHOW (enepaabHOM paboueld MporpaMMoHu,
BBIJICJISIFOT: OCBOEHHBIE OOYYarOUIMMUCS Hay4dHbIE€ 3HAHUS, YMEHHS U CIOCOOBI
neWcTBUl, crnenuduueckue Uil MPEIMETHOM 00JacTH  «XHUMHS», BB
JNESITEIbHOCTH 10  TOJYYEHUIO HOBOTO  3HAHUS, €ro HWHTEpHpETalnH,
npeoOpa30BaHUIO U TPUMEHEHHIO B PA3JIMYHBIX YUEOHBIX M HOBBIX CUTYaIIHUSIX.

K xoniy o0yuenus B 8 kiacce npeMeTHbIe pe3yabTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:



pacKpbIBaTh CMBICH OCHOBHBIX XMMHYECKHX IOHSATHWA: aTOM, MOJIEKYIa,
XAMHUYECKUN DJIEMEHT, MPOCTOE BELIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJICHTHOCTh, OTHOCUTEIbHASI aTOMHAs U
MOJICKYJISIPHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBas 10151 XUMUYECKOTO JIEMEHTa B COCIMHEHUH, MOJISIPHBIA 00BEM,
OKCHJ], KHCJIOTa, OCHOBAaHHE, COJIb, JIEKTPOOTPULATEIBHOCTh, CTEICHb
OKHUCJICHHS, XUMHUYECKasi peakius, Kiaccuukanus peakuuid: peakiuu
COCIMHEHUS, PEaKIUU PAa3JIOKEHUS, PEaKIUU 3aMElICHUs, pPeaKIuu
oOMeHa, AK30- U SHJOTEPMHUUECKHUE PEAKIINH, TEII0BOU A (EKT peakiuu,
AJIpO aToMa, JIEKTPOHHBIN CII0 aTOMa, aTOMHAasi OpOUTallb, PaANyC aTOMa,
XUMUYECKas CBS3b, NOJISIPHAS W HEMOJIAPHAsI KOBAJICHTHAs! CBS3b, HOHHAS
CBSI3b, WOH, KaTUOH, AaHWOH, pacTBOpP, MaccoBasi JOJs BEIIEeCTBa
(poreHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

WUTKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX [MOHATHU U
MPUMEHSThH 3TU OHATHUSA MPU ONMCAHUM BEIIECTB U UX MPEBPAILICHUI;
UCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JJIS COCTaBJICHUS (HOPMYT
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIUN;

OMPENIENATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAUHEHUSIX,
CTENIEHb  OKHCJIEHUSI  DJEMEHTOB B  OWHApPHBIX  COCJAUHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMNPEAEIEHHOMY KJAcCy COEIUHEHUM MO
dbopmynam, BHJ XUMHUYECKOHM CBsI3M (KOBAJICHTHAass W HWOHHAs) B
HEOPTaHUYECKUX COCTUHEHUSX;

packpeiBath cMmbicn [lepuogmueckoro 3akona [J[. WM. MeHneneesa:
JEMOHCTPUPOBATh TMOHUMAHHE MEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX 3JIEMEHTOB OT MX moJioxkeHus B llepuonnueckoil cucreme,
3aKOHOB  COXPAaHEHMSI MacChl  BEIIECTB, MOCTOSIHCTBA  COCTaBa,
ATOMHOMOJIEKYJISIPHOTO YYEHHUSI, 3aKOHa ABOTapo;

OMHUCHIBATh M XapakTepuszoBaTh Ta0OnMnMuHyr Gopmy I[lepuoauyeckoit
CUCTEMbl XMMHMYECKHMX OJJIEMEHTOB: pa3jauyaTh T[OHATUS «TJIaBHas
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnma)y, mansie u
OOJIbIIINE TIEPUOJBI, COOTHOCUTH OOO3HAUEHMS, KOTOpPhIE HMEIOTCS B
tabmuie «llepuomuueckass cucteMa XuMUdeckux odnmemeHtoB J[. .
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTUKAMH CTPOEHUS aTOMOB
XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsi sapa, 00111ee YMCIIo SJIEKTPOHOB U
pacrnpeiesieHue UX 0 JICKTPOHHBIM CJIOSIM);

KJIacCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHThI, HEOPTaHUUECKHE BEIIECTBa,
XUMHUUYECKUE peakiuu (10 YHCIy UM COCTaBY YYACTBYIOIIMX B PEAKLIUH
BEILECTB, MO TEIIOBOMY 3D PeKTy);



XapaKTepru30BaTh (OMHUCHIBATh) OOIIME XUMHUYECKHE CBONCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPKAAs ONMCAHUE TPUMEPAMU MOJIEKYJIIPHBIX
YPaBHEHUM COOTBETCTBYIOIMX XUMUUYECKUX PEAKIINN;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYE€CTBEHHOTO
COCTaBa, BO3MOXKHOCTM TPOTEKAHUS XHUMHUYECKHX NPEBPAIICHUNA B
Pa3JIUYHBIX YCIOBUSIX;

BBIYHCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MAacChl BEIIECTB,
MAacCOBYIO JIOJTFO XHUMHYECKOTO »dJeMeHTa Mo (opmylie COeaMHEHUS,
MAaCCOBYIO JIOJIIO BEIIECTBA B PpACTBOPE, IPOBOJIUTH PACUETHI IO YPABHEHUIO
XAMHUYECKON pEeaKIuu;

NPUMEHSATH OCHOBHBIE OTIEPAIllUU MBICIUTEIHHON AEITETbHOCTH — aHAIHU3 U
CHUHTE3, CpaBHEHHE, OOOOIICHHEe, CHCTeMaTH3aIuIo, Kiaccu(uKaIuio,
BBISIBJICHHE TMPUYUHHO-CIICACTBEHHBIX CBSI3€H — [JIs1 M3y4YEHHUs CBOICTB
BEUIECTB M XHMHUYECKUX pEakUUd, eCTECTBEHHO-HAyYHbIE€ METO/IbI
NMO3HaHUs — HAOMIOJEHNEe, M3MEpPEHHE, MOJCIMPOBAHUE, SKCIICPUMEHT
(peanbHBIN 1 MBICJICHHBIN);

CJIeI0BaTh MPaBUJIaM MOJIb30BaHUSI XUMUYECKON MOCY 101 1 J1abOpaTOPHBIM
o0OpyloBaHUEM, a TakKe IpaBHiaM oOpalieHusi C BEIIeCTBAMH B
COOTBETCTBUM C HWHCTPYKLUHSMU IO BBINOJHEHUIO J1a00paTOPHBIX
XUMHYECKHUX OTBITOB IO MOTyYEHHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(Boopoa M KHCIOpOJa), MPUTOTOBIECHUIO PACTBOPOB C OINpEAETIEHHON
MacCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh M IPOBOJIUTH
XUMHUYECKHE SKCHEPUMEHTHI 0 Paclo3HaBAaHUIO PACTBOPOB IIEIOYEH U
KHCJIOT C MTOMOILBIO HMHIUKATOPOB (JIAKMYC, (PeHON(PTANIEHH, METUIOPAHK
U Ipyrue).

K xonIty oOyuenus B 9 kijiacce mpeaMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pacKpbhIBaTh CMBICII OCHOBHBIX XHMHYECKUX TOHATUNA: XUMUYECKUN
AJIIEMEHT, aTOM, MOJIeKyJa, WOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJIOKHO€ BEIIECTBO, BAJICHTHOCTH, JJIEKTPOOTPUIIATEILHOCTh, CTETCHb
OKHUCJICHHS, XUMUYECKasl PEaKIusl, XUMUYIECKast CBSA3b, TEIJIOBOU A (HEeKT
peakiu, MOJb, MOJSPHBIA  00BEM,  pPACTBOP,  AJIEKTPOIUTHI,
HEAJICKTPOJIUTHI, JJICKTPOJIMTHYCCKAS JTUCCOIMAIUS, PEaKIMH HOHHOTO
oOMeHa, KaTaJu3aTop, XHUMHYECKOE€ paBHOBECHE, OOpaTUMble U
HEOOpaTUMBIC pEaKIMK, OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKIINH,
OKHUCJIUTEIb, BOCCTAHOBHUTEIIb, OKMCJIICHHE U BOCCTAHOBIICHUE, aJITIOTPOIIHS,
aM(OoTepHOCTb, XUMHUYECKast CBSI3b (KoBaJIeHTHaH, HMOHHaA,



MeTayuIn4yecKas ), KpUCTaITNYeCKast peiéTka, KOppo3us METAILJIOB, CIUIABBI,
CKOPOCTb XMMHUYECKOW PEAKLNH, MPEAETbHO AOIYCTUMAas KOHIIEHTpalus
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MPUMEHSITH 3TU OHSTUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JJIS COCTaBJICHUS (HOPMYT
BEIIECTB U YPABHEHUN XMUMHUYECKUX PEAKIUN;

ONPENEIATh BAJICHTHOCTD U CTENIEHb OKUCIIEHUS XUMUYECKHUX 2JIEMEHTOB B
COCIMHEHUAX PpA3IUYHOTO COCTaBa, NPUHAICKHOCTh BEIIECTB K
OnpenenéHHOMY KIJIACCy COEOUHEHHM 1o (opMynaM, BHA XUMHUYECKOU
CBS3M (KOBaJCHTHas, WMOHHAs, METAJUIMYEcKasi)) B HEOPraHUYECKUX
COCJIMHEHUSX, 3apsiji MOHA [0 XUMUYECKON (opMylie, XapaKkTep Cpebl B
BOJHBIX PACTBOPAaX HEOPTaHWYECKUX COCAMHEHWMN, THII KPUCTAIITUYECKOU
PELIETKN KOHKPETHOT'O BEILECTBA;

packpsiBath cMmbica Ileprommueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €r0 IIOHHMAaHWE: OIHCBIBATh W XapaKTepHU30BATh
tabnuunyio Gopmy [lepuoanueckoil cuCTeMbl XMMHYECKHX 3JIEMEHTOB:
paznuyaTh MOHATHUS «TJaBHas noArpynna (A-rpynma)» M «1modouyHas
noarpymnmna (b-rpymnma)», manbie u OOJbIIME NEPUOAbI, COOTHOCUTH
0003Ha4YeHUs1, KOTOPbIE UMEIOTCS B IEPUOANYECKON TabJIMLIE, C YUCIOBBIMU
XapaKTEepUCTUKAMU CTPOCHHUSI aTOMOB XHMHMUYECKHX JJIEMEHTOB (COCTaB U
3apsAn  sApa, OOHIee 4YHUCIO OJJIEKTPOHOB U paCHpelelieHHE HUX 10
AJIEKTPOHHBIM CJIOAM), OOBSACHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHHUU
CBOMCTB JJIEMEHTOB M HMX COCIMHEHUM B Ipelerax MaJlbIX NEPUOAOB U
INIABHBIX MOJATPYI C YYETOM CTPOCHUS UX aTOMOB;

KJIacCU(PHUIIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYECKHUE BEIIECTBA,
XUMUYECKHE peakuuu (10 YUCIy M COCTaBy YYacTBYIOUIMX B pEaKIUU
BELIECTB, MO TEIUIOBOMY 3(P(EKTy, N0 WU3MEHEHUIO CTENEHEH OKUCIIECHUS
XUMUYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME U CHeHUu(PUUYECKHe XUMHUYECKUE
CBOMCTBAa NPOCTBIX M CJOKHBIX BEIIECTB, MOATBEPXKAAas OMNHCAHUE
npuMepaMu MOJICKYJISIPHBIX M HOHHBIX YpaBHEHUN COOTBETCTBYIOIIMX
XAMUYECKUX PEAKIIHI;

COCTaBIISAITb YPABHEHUS DJEKTPOJIUTUYECKOW IUCCOLMAIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MMOJIHBIE U COKPAILEHHBIE YPABHEHHUS PEAKLIUI HOHHOI'O
oOMEHa, ypaBHEHHUS pEaKlMid, TMOATBEPKIAIOIINUX CYIIECTBOBAHUE
TEHETUYECKOM CBS3U MEXIY BELIECTBAMU PA3JIUYHBIX KIACCOB;



pPacKpbIBaTh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX —PEaKIIUN
MOCPEICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajlaHCca ITHX PEaKIIni;
IIPOTHO3UPOBATh CBOMCTBA BEHICCTB B 3aBUCUMOCTH OT HX CTPOCHHS,
BO3MOKHOCTH TIPOTCKaHUS XWMHUYECKHX TMPEBPANIEHUNH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCUTCIIBHYIO MOJICKYIISIPHYIO H MOJISIPHYIO MacChl BEIIECTB,
MAacCOBYIO JIOJTFO XHUMHYECKOTO »dJeMeHTa Mo (opmylie COeaMHEHUS,
MacCCOBYIO JIOJTIO BEIIECTBA B paCTBOPE, MMPOBOIUTH PACUETHI IO YPABHEHHIO
XUMHUYCCKOHN peaKITnu;

COOJTI0IaTh TIPABUIIA MTOJIH30BAHUS XUMUYECKON TIOCY0H 1 Ta00paTOPHBIM
o0opyJoBaHHEM, a Tak)Ke IIpaBuja OOpalleHHs C BEIICCTBAMU B
COOTBETCTBHM C HHCTPYKIIMSIMH TI0 BBINIOJHEHUIO J1aOOPATOPHBIX
XUMHUYECKUX OMBITOB TI0 TIOJYYCHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMmaka u yrieKucioro rasa);

MIPOBOUTH PEAKIIUU, TTOATBEPHKIAIOIINE KAaUeCTBEHHBIM COCTaB Pa3INnYHbIX
BEIIIECTB: PACMO3HABATHh OMBITHBIM IyTEM XJIOPHI-, OpOMUI-, HOIU-,
kapOoHat-, Qocdar-, cunmkar-, cyiabdar-, THAPOKCHI-UOHBI, KaTHOHBI
aMMOHHUSI W HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIONIUE B BOJIHBIX
pacTBOpax HEOPTaHMYECKUX BEIICCTB;

IPUMEHATH OCHOBHBIE ONIEPALlMU MBICIUTEIBHON ACSITEIbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHUE, 0000IIeHNEe, CUCTEMAaTU3aIIUIO0, BBISIBIICHUE MPUYUHHO-
CIIEICTBEHHBIX CBA3€M — JJI1 U3YyYEHHUsS] CBOMCTB BELECTB U XUMHUYECKHX
peakiuii, eCTECTBEHHO-HAy4YHbIe METOABl TIO3HAaHWUS — HaOIIOCHNUE,
U3MEpPEHUE, MOACIIMPOBAHUE, SKCIIEPUMEHT (PeaibHbIi U MBICIICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHHUE 8 KJIACC

KoaudecTBO 9acoB

Ne HaumeHoBaHMe pa3ieiioB U JuieKTpOHHbIE (UG poBbIE)
n/n TeM IPOrpaMMbI Beero Koutpoubnbie ITpakTHieckue o0pasoBaTe/ibHbIE pecypchbl
padoThI padoThI
Pa3nean 1. [lepBoHavaibHble XUMUYeCKHE OHATHS
Xumusi — BaxkHas 00J1acThb
€CTCCTBO3HAHUA U BubanoTreka HOK
11 NPAKTHYECKON JeATEIbHOCTH > 2 https://m.edsoo.ru/7f41837c
yeJioBeKa
BeliecTBa 1 XuMu4ecKre bu6mmoreka [IOK
1.2 peaxkuuu 15 1 1 https://m.edso00.ru/7f41837¢c
Hroro o pasneny 20
Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
Bosnyx. Kucnopoa. [lonsarue bubnmnoreka [JOK
2.1 00 okcugax 6 1 https://m.edso00.ru/7f41837c
Bonopoa.llonstue o kucnorax bubnmnoreka [JOK
2.2 U COJIAIX 8 ! https://m.edsoo.ru/7f41837c
Bona. PactBopsr. [Tonsitue 06 bubmuotexa [JOK
2.3 OCHOBaHUAX 5 1 ! https://m.edsoo.ru/7f41837c
OcHOBHBIE KJIaCChI bubnuotexa [JOK
2.4 HEOPraHUYECKUX COCIMHEHUN 11 1 1 https://m.edso00.ru/7f41837c
Hroro 1o pasneny 30
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Pa3nen 3. [lepuoanueckuii 3axon u [lepuoauyeckas cucrema xumudecknx 3j1eMmeHToB /[. U. MenaeneeBa. CTpoeHue aToOMOB.

Xumunueckas cBsizb. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE Pe€akuu

Ilepronnueckuii 3aKOH U
IIepnoanueckas cucrema Bu6mmorexa [IOK
3.1 XMMHYECKHX d1eMeHToB 1. U. ! https://m.edso00.ru/7f41837c
MenneneeBa. CtpoeHue aroma
Xumudeckas CBI3b.
bubmuorexa [JOK
3.2 OxucmTensHo 8 1 https://m.edso00.ru/7f41837c
BOCCTaHOBUTEJIbHBIC PEAKIIHH
bubmuorexa [JOK
Wroro no pasneny 15 https://m.eds00.ru/7f41837c
bubnnoreka IIOK
Pesepsroe Bpemst 3 https://m.edso00.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME 68 4
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9 KJIACC

KonuyectBo yacos DJIEeKTPOHHBIE
N/ HaumeHoBaHue pa3aeioB U TeM (ungposbie)
[
g MPOrpamMmbl Kontpoasnbie | IlpakTnyeckue 00pa3oBaTedkHbIe
Bcero pecypchl
padoThI padoThI
Pa3zgea 1. BemmecTBo M XUuMH4YeCKHEe peakun
[ToBTOpEeHue U yriayoiieHne 3HaHu| bubnuoreka [IOK
11 OCHOBHBIX pa3/eloB Kypca 8 Kiacca 5 1 https://m.edso00.ru/7f41a636
OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX bubnmnoreka HOK
1.2 peakuun 4 https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAsT JUCCOLIMAIIUS. bubnmnoreka HOK
' XUMHUYECKUE PEAKIIMM B PACTBOpAx 8 1 1 https://m.edso00.ru/7f41a636
Hroro no pazneny 17
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHUS
OO0m1as XxapakTepUCTUKa XUMHUECKUX bubmuorexa [JOK
2.1 anemeHToB VIIA-rpynmel. ["amorensr 4 ! https://m.edsoo.ru/7f41a636
OO0m1as XxapakKTepUCTUKa XUMHUUECKUX
29 snmemeHToB VIA-rpymmer. Cepa u eé 6 1 Bu6moreka [IOK
COCTHHEHHS https://m.edsoo.ru/7f41a636
OO61mas xapakTepUCTHKA XUMUYECKUX
213 snmeMeHTOB VA-rpymimbl. A30T, hocdop u ux 7 0 budmiorexa IOK

COETUHEHUS

https://m.edsoo.ru/7f41a636
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OO6m1as XxapakTepucTUKa XUMHUYECKUX

bu6nuoreka [IOK

24 anemeHToB [VA-rpynmnel. Yriaepon u 8
KpEMHHMii 1 HX COeIHHEHHS https://m.edsoo.ru/7f41a636
Wroro no pazueny 25
Pasznea 3. Mera/liibl M MX COeIUHEHUS
. bubnuoreka [JOK
31 Obmue cBoficTBa MeTaIIOB 4 https://m.eds00.ru/7f41a636
. bubnuoreka [JOK
3.2 Baxxuelme MeTaibl 1 UX COSTUHEHUS 16 hitps://m.eds00.ru/7f41a636
Htoro no pazneny 20
Pasznen 4. Xumus u oxkpyxamomas cpeaa
bu6mmoreka [IOK
4.1 BemectBa 1 Matepuansl B )KM3HU YEJIOBEKA 3 hitps://m.eds00.ru/7f41a636
Hroro mo pazueny 3
bubmmoteka [IOK
PesepsHoe Bpems 3 https://m.edso0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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