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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1m0 XUMHM Ha YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUS
COCTaBJieHa Ha OCHOBE TpeOOBaHUN K pe3yibTaTaM OCBOCHUS OCHOBHOM
00pa3zoBaTeIbHON MPOTPaMMbl OCHOBHOTO 00IIIEro 0Opa3oBaHus, MPECTABICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBE (efepalibHO paboyell mporpaMMbl BOCIUTAHUS
U C Y4YETOM KOHIIEMIUMU TMPENoJaBaHusi y4yeOHOro mnpeameTa «XuMus» B
oOpazoBaTebHbIX opranuzanusix Poccuiickoit @enepanuu.

[Iporpamma mo xumuu AA€T MPEACTaBICHHE O IENsIX, OOIel cTpaTeruu
oOy4eHMs, BOCIHTAHHMS M pPa3BUTUS OOYYAIOLIMXCS CPEACTBAMH y4eOHOTO
npeaMeTa, YCTaHABIUBAaET  00sA3aTENbHOE peMETHOE coJiep>KaHue,
npeaycMaTpUBAeT pacHpeesieHue €ro Mo KilaccaM U CTPYKTYpPUPOBAHUE IO
pazienaM W TeMaM MpOTrpaMMbl IO XHUMHUH, OIpPEIEIseT KOJIUYECTBEHHbIE U
KaueCTBEHHbIE XapaKTepUCTUKHU CoJIepKaHus, PEKOMEHAYEMYIO
MOCJIEIOBATEIbHOCTh ~ M3YYEHUS XUMHM C YY4ETOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€HM, JIOTHKM  Y4eOHOro  Tpoliecca, BO3PACTHBIX
0COOCHHOCTEH OOydYarolUXCs, ONpeACISICT BO3MOXXKHOCTH —IpeaMeTa Ul
peanu3anuu TpeOOBaHUM K pe3ysibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTelbHOU
IporpaMMbl Ha YPOBHE OCHOBHOT'O OOIIIET0 0Opa3oBaHMS, a TaKXKe TPECOOBAHUM K
pe3ynbTatam oOy4eHHs] XUMUU Ha YPOBHE IIeJIel N3ydeHHs MpeaMeTa U OCHOBHBIX
BUJIOB Yy4€OHO-TIO3HABATEIBHON JEATEILHOCTH OOYYarolerocs IO OCBOCHHIO
yueOHOTO COJIep KaHUsl.

3HaHWE XWMHH CIY>KUT OCHOBOM i (OpPMUPOBAHUS MUPOBO33PEHUS
o0Oy4Jaromnierocsi, ero MpejCcTaBiICHU O MaTepUATbHOM EIUHCTBE MHpPA, BAKHYIO
poJib UrparoT (popMUpPYEMbIe XUMHUEH MPEJICTABICHUS O B3aUMOIPEBPAILICHUSIX
SHEPrUU U 00 HBOJIIOIUU BEIIECTB B IMPUPOJE, O MYTAX PEHICHHUS TI100aTbHBIX
npo0sieM yCTOWYMBOTO Pa3BUTHUSL UYEIIOBEYECTBA — CBHIPHEBOM, DHEPreTHUECKOM,
MUIIEBON U SKOJOTUYECKON 6€30MacHOCTH, TPOOIEM 3PABOOXPAHEHHUSI.

N3yuenue xumun:

CIIOCOOCTBYET  pealM3alldd  BO3MOXKHOCTEH  JJIi  CaMOpa3BUTHS U
dbopMUpOBaHUs KYJIbTYphI JIMYHOCTH, €€ 0011el U (YyHKIHOHATBLHOW rpaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMHUPOBAHHME MBIIUICHUS W TBOPYECKUX CIOCOOHOCTEM
oOy4Jaronmxcsi, HaBBIKOB HX CaMOCTOSITEIbHOM  y4yeOHOW  JAEsITeNIbHOCTH,
AKCIIEPUMEHTAJIbHBIX UM HCCJIEAOBATEILCKUX YMEHUM, HEOOXOJIMMBIX KaK B
MOBCEIHEBHOM JKM3HU, TaK U B TPOHECCUOHAIBHOM eI TEIbHOCTH;

3HAKOMUT CO CHEUU(PUKON HAYYHOTO MBINUICHUS, 3aKJIaJbIBA€T OCHOBBI
I[EJIOCTHOTO B3TJISIIa HA €IMHCTBO MPUPOJIbI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TaroM B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHOM IPaMOTHOCTH 00YyUaOIINXCS;
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CrocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIICHUS K €CTeCTBEHHO-
HAy4HbIM 3HAHUSM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIA]l B KOJIOIMYECKOE
obpazoBaHre 00yUYarOIINXCS.

Jlanubpie HampaBlieHUs B OOyUYE€HHU XUMHUU OOECTICUMBAIOTCS CIEIMPUKON
comepkaHusi  y4eOHOro  mpeaMeTa, KOTOPBIA  SIBISIETCS  MENAarorudyecku
aJanTUPOBAHHBIM OTpa)kKeHHeM 0a30BOM HAYKH XMMHH Ha OMpPENeIEHHOM dTare e
pPa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0O0I1IIer0 00pa30BaHUsl OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMHCS CHUCTEMbI IMEPBOHAYAIBHBIX TMOHSATUNH XUMHUHU, OCHOB
HEOPraHMYECKOM XHMMHM W HEKOTOPBIX OTACNIbHBIX 3HAYUMBIX [TOHATHIA
OpraHUYECKON XHUMUHU.

CrpykTypa coaepkaHus MporpamMMbl MO XUMHUHU cPopMHUpOBaHa Ha OCHOBE
CHUCTEMHOr0 Mojxojia Kk e€ u3zydeHuto. CoJiepKaHue CKJIaJIbIBACTCS U3 CHUCTEMBbI
NOHATHUNA O XMMUYECKOM DJIEMEHTE U BEILIECTBE U CUCTEMBI ITOHATHI O XUMHYECKON
peakiuu. O0€ OTH CHUCTEMBI CTPYKTYPHO OpraHU30BaHbl IO TMPUHIUITY
MOCJIEI0BATEILbHOTO PA3BUTHUS 3HAHUM Ha OCHOBE TEOPETUUYECKUX MPEACTaBICHUMN
Pa3HOro YpOBHS:

— aTOMHO-MOJICKYJISIPHOTO YUYEHHUsI KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona /l. 1. MeHaeneeBa kak OCHOBHOI'O 3aKOHA XMMUU;

— YUEHHS O CTPOEHUU aTOMa U XUMHYECKOH CBSI3H;

— TpeACTaBiICHUNU 00 DJIEKTPOJUTHUYECKONW JTUCCOIMAIIMM BEIIECTB B
pacTBopax.

TeopeTuueckre 3HaHHUS PACCMATPUBAIOTCA HAa OCHOBE OSMIHUPUYECKU
MOJIYYEHHBIX U OCMBICJIICHHBIX ()aKTOB, PA3BUBAIOTCS MOCJIEA0BATEIILHO OT OJHOTO
YPOBHS K APYTrOMY, BBITOJHSSI PYHKIIUUA OOBSICHEHUSI U IPOTHO3UPOBAHUS CBOMCTB,
CTPOCHUSI U BO3MOKHOCTEHN MPAKTUYECKOT0 MPUMEHEHHUS U MOTYUYEHUS U3YyUaeMbIX
BEILECTB.

OcBoeHue TmporpaMMbl MO XHMHH  CIOCOOCTBYET  (POPMHPOBAHUIO
IPEACTABICHUSA O XUMUYECKOW COCTABIAIOIIEN HAyYHOM KapTUHBI MHUPA B JIOTHKE
€€ CUCTEMHOMN IPUPO/IbI, IEHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAHUIO U METOAaM
MO3HAHUSI B Hayke. M3yueHue XUMHUM MPOUCXOJUT C MPUBJICYECHUEM 3HAHUI U3
paHee M3yYEHHbIX Y4eOHbIX npeameToB: « Okpyxaromuid mup», «buonorus. 5—7
KJIAaCChI» U «DPu3uka. 7 Kinacey.

[Ipy wu3ydyeHMH XUMHH TPOUCXOAUT (HOPMHUPOBAHME 3HAHWA OCHOB
XUMHUYECKON HAayKH Kak 00JacTH COBPEMEHHOTO €CTECTBO3HAHMUS, MPAKTUYECKON
JEeSATEbHOCTH YEJIOBEKA U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpPHI. 3a/1aua
y4eOHOTO TIpeIMeTa COCTOUT B (JOPMUPOBAHUN CHUCTEMbI XUMUYECKUX 3HAHUN —
BOKHEUIIMX (PAKTOB, MMOHSATHIA, 3aKOHOB M TCOPETUUYECKHUX MOJIOKEHUM, TOCTYITHBIX

000011IeHnl MHPOBO33PEHUECKOTO XapaKTepa, si3blka HayKH, B MPUOOIIEHUU K
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HAyYHBIM METOJIaM TMO3HAHMS TPH MU3YUYCHUH BEIICCTB M XMMHYECKUX pPEaKInil, B
dbopMUpOBaHUY U PA3BUTHH IMO3HABATEIILHBIX YMEHUN U UX IPUMEHEHUH B y4eOHO-
MO3HABATEILHON U y4eOHO-HCCIIEIOBATEIHCKON JESTEIHbHOCTH, OCBOCHUU TTPaBUII
0e301acHOro oOpaIeHus ¢ BEIIeCTBAMH B TTIOBCETHEBHOM JKU3HH.

[Ipu mM3ydyeHMM XMMHUHU HA YPOBHE OCHOBHOT'O OOIIEro 0Opa3OBaHMs BaXKHOE
3HaUYEHUE MPUOOPENH TaKHe 1eJd, KaK:

— (dopMHpOBaHHE WHTEIJIEKTYaIbHO pa3BUTOM JIMYHOCTH, TOTOBOWM K
caM000pa30BaHUI0, COTPYAHHYECTBY, CAMOCTOATEIBLHOMY IMPHUHSATHIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM KU3HMU;

—  HamnpaBJICHHOCTh OOy4YeHHs Ha CHCTEeMaTHYecKoe MpHuOoOIeHne
oOy4Jarommxcs K CaMOCTOSITEIbHOM MO3HABATEIBHON JESATEIbHOCTH, HAYYHBIM
METOJ[aM TO3HaHUsA, (GOPMHUPYIOIIUM MOTHBAIMIO M PAa3BUTHE CIOCOOHOCTEH K
XUMUWY;

— o0ecrieueHne yciaoBui, ClIOCOOCTBYIOIIMX MPUOOPETEHUIO 00YUYaIOIIIUIMUCS
OTBITa Pa3HOOOpPA3HOW NEeATEIHHOCTH, MO3HAHWS W CaMOTIO3HAHMS, KIIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIINI), UMEIOIMNUX YHHBEPCATbHOE 3HAYCHHUE IS
Pa3TUYHBIX BUJOB JICATCILHOCTH;

— (opmupoBanre oOmEed (QyHKIMOHATBHOM M  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJIE YMEHUW OOBACHITH H OIICHWUBATH SIBJICHUS
OKPYXKAIOIIEro MHpa, WCTOJB3YysS 3HAHWUS W ONBIT, MOJYYCHHBIC NMPU U3YUCHUH
XUMUH, IPUMEHSTh UX MPU PEIICHUH MTPOOJIEM B IIOBCETHEBHON KU3HU U TPYAOBON
JeSITeNbHOCTH;

— ¢opMmupoBaHHWE y OOYyYalOMUXCS TYMaHUCTUYECKHX OTHOIICHUH,
MOHVUMAHUS 1IEHHOCTH XHMHYECKUX 3HAHWHA I BBIPAOOTKH SKOJOTHUYECKH
LEJIeCO00pa3HOro TMOBEAEHUS B OBITY U TPYJOBOM JE€ATEIBHOCTH B LEJSAX
COXPaHEHMS CBOETO 370POBbS U OKPYKAIOLIEH TPUPOAHON CPELBI;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPONIO H
CaMOBOCITUTAHMIO HAa OCHOBE YCBOCHMS  OOIEYEIIOBEYECKHX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpOdWIIS W HANPABICHHOCTH JATLHEUIIETO
o0yueHus.

OO11ee unco 9acoB, OTBEIEHHBIX IS H3YUYCHHS XUMUHU HAa YPOBHE OCHOBHOT'O
oOirero odpa3zoBanusi, coctapisier 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJeno), B 9 kiacce — 68 yacoB (2 yaca B HEJCIIO).
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COJEPKAHUE OBYUYEHUA

8 KNIACC

IlepBoHayaLHBIE XUMUYECKHUE TIOHATHUS

[IpenmeTr xumuun. Ponp XUMUM B KU3HU 4YETOBEKAa. XUMHS B CHCTEME HayK.
Tena m BemecTBa. (DHU3NYECKHE CBOWCTBA BEIIECTB. ATPETATHOE COCTOSHUE
BelecTB. [loHsiTHE O MeTOAaX MO3HAHUSI B XUMHUU. UHCThIE BEIIECTBA U CMECH.
CnocoOsI pa3zjeneHust cMecei.

ATOMBI M MOJIEKYJIbl. XHUMHYECKHUE »BJeMEHTbl. CHMBOJIBI XUMHUUYECKUX
31eMeHTOB. [IpocThie U CIOKHBIE BellleCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckast popMyina. BaleHTHOCT aTOMOB XUMUYECKHUX DJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemlecTB. OTHOCUTENbHAs aToMHasi Macca. OTHOCUTENbHAS
MOJIEKYJIsIpHasi Macca. MaccoBas J10J1s1 XUMUYECKOT0 3JIEMEHTA B COEJIMHEHUH.

KomnuectBo BemectBa. Moisib. Monsipaas macca. B3auMocCBsi3p KOIMYECTBA,
MAacChl M 4YHCJIAa CTPYKTYPHBIX €IWHWII BemecTtBa. Pacuérel 1o ¢opmynam
XUMHYECKUX COETUHCHUM.

du3nuecKue U XMMHUYECKHUE SBICHUS. XUMHUYECKasi peakiuus U €€ MpU3HaKHU.
3aK0H COXpaHEHMsI MacChl BellecTB. XuMmudeckue ypaBHeHus. Kimaccudukanms
XUMHUYECKUX PeaKIuil (COeTUHEHNS, PA3I0KEHNs, 3aMEIIICHUsI, 0OMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYI0H, mpaBujIaMu paboThl B J1Ta0OpaTOpUU H
npuémMamu oOpareHus: ¢ J1abopaTOpHBIM 00OPY/I0BAaHUEM, U3YUYCHUE M OIHMCAHHE
¢bu3nuecknx CBOMCTB O0Opa3IlOB HEOPTraHWYECKUX BEIIEeCTB, HAOIIOICHUE
dusnueckux (TUIaBiIeHUE BOCKA, TasHUE JIbJa, pPacTHUPAaHHE caxapa B CTYIIKE,
KUTIEHHE M KOHACHCAIMS BOJAbI) U XUMHYECKMX (FOpPEHHUE CBEYH, MPOKATUBAHUE
MEIHOW MPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KUCJIOTOM) sSIBIIEHUH, HAOII0IeHUE U
ONMKCAaHUE NPU3HAKOB IMPOTEKAHUS XMMHUYECKHX peakluil (pasiiokeHue caxapa,
B3aMMO/ICHCTBUE CEPHOM KHCIIOTHI C XJIOPUJIOM Oapus, pa3ioKeHHue THIPOKCUA
meau (1) mpu HarpeBaHuu, B3aMMOICHCTBHE Kejie3a ¢ pactBopoM conn meau (11),
U3Yy4YEeHHE CIOCOOOB pa3felieHHusl CMECEil: ¢ MOMOIIbI0 MarHuTa, (pUIbTpOBaHUE,
BbINIApUBAHUE, AUCTUIUIAIUS, XpoMaTorpadus, MPOBEJACHUE OYUCTKUA MOBAPEHHOM
cold, HaONIOJeHWe W  ONMCaHUE  PE3yJbTaTOB  MPOBEJEHUSA  OIbITA,
WUIFOCTPUPYIOIIETO 3aKOH COXPAHEHUS MACChl, CO3JaHUE MOJEIEH MOJIEKYJ
(IIapOCTEPHKHEBBIX).

Baxkueiiume npeacTaBuTe M HEOPraHMYEeCKUX BelIeCTB

Bosgyx — cmech razos. CocraB Bo3nyxa. Kuciopon — 3ineMEHT U mpocToe
BelecTBo. HaxokaeHue kucimopojga B mpupoje, (GU3HYECKHUe U XUMHUYECKHE
cBorictBa (peakiuu ropeHusi). Oxcunabl. llpumenenue kucnopoma. CrocoObl
MOJIy4EHUs KHUCIIOpoJa B J1abopaTopud W MNPOMBIINUIEHHOCTH. KpyroBoport
LV SnESFT QIBOP@I Aomnanns "Tensop” ————

[IOKYMEHT MOATMWUCAH 3/TEKTPOHHOW NOAMNUCHIO

MYHULUUNAJIbHOE OBNEOEPABOBATEQbHOE YYPEXXAEHUE "CPEOHSASA 08.10.24 17:16 (MSK) Ceptudumkat 1F5FE732294474EDF5B11DE1DO6C6E4F
LUKOJIA N2 130 BOPOLUMJTOBCKOIO PANOHA BOJITOrPAAA", YepHeHko
Onbra HukonaesHa, vpexkTop




TennoBodi 3¢ (hEeKT XUMHUYECKON PpeakIuu, TEPMOXMMHUYECKHUE YpPaBHEHMS,
9K30- M DHAOTEPMUYECKHE peaKIuu. TOIUIMBO: yrojib W METaH. 3arpsi3HEHUe
BO3/lyXa, yCUJIEHHUE MapHUKOBOTO 3 (dexTa, pa3pyieHue 030HOBOTO CIOS.

Bonopoxn — snemenT u npoctoe BemectBo. Haxoxaenue Boopoaa B mpupose,
busnueckre u XuMUYECKHUEe CBOMCTBA, MPUMEHEHHUE, CITOCOOBI TTosTydeHust. KucioTs
Y COJIH.

Mosnsipabiit 00bEM ra30B. Pacy€Thl M0 XUMUUYECKUM YPaBHEHUSM.

duznueckue CcBoMCTBA BOAbl. Boma kak pactBoputenb. PacTtBopsl.
HacelllleHHBIE M HEHACBIMIEHHBIE pPacTBOpPBl. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBast 10715 BellecTBa B pacTBOpe. XMMUUYECKUE CBOMCTBA BOJIbl. OCHOBaHUS.
Ponb pacTBOpoB B pUpoJie U B )KU3HU 4YelloBeKa. KpyroBopoT BOIbI B IPHUPO/IE.
3arps3HeHure IpUPOIHBIX BoJI. OXpaHa U OYUCTKA MPUPOIHBIX BOJI.

Knaccuduxanus neopranmdeckux coeauHeHui. Oxcuapl. Kiaccuduxanus
OKCUJIOB:  cosieoOpa3yronie  (OCHOBHBbIE,  KHCJOTHbIE, aM@OTEpHbIE) U
HecosneoOpasyromme. HomeHknatypa oOkcugoB. Du3HYECKHME W XUMHUYECKHUE
CBOMCTBa OKCUJIOB. [TomyueHne OKCHI0B.

OcHoBanus. Knaccudukanuss oOcCHOBaHMM: MENOYM U HEPACTBOPUMbIE
ocHoBaHus. HomeHkiarypa ocHoBaHuM. PU3MUECKHME UM XMMHUYECKHE CBOMCTBA
ocHoBaHuM. [lonydyeHne OCHOBaHUM.

Kucnotel. Knaccudukarus kucinor. Homenknatypa kucior. Ousnudeckue u
XMMHYECKUE CBOMCTBAa KHCIOT. Psn aktuBHoct MetamnoB H. H. bekerosa.
[lomyuenue KHUCIIOT.

Comu. Homenknarypa coseil. @uszndeckue u XMMHUYECKHE CBOWMCTBA COJIEH.
[Tonyuenue cosen.

['eHeTnueckas CcBs3b MEXKIY KJIaCCAMU HEOPraHUYECKUX COCIMHEHUIM.

Xumuueckuit IKcnepumenm:

KAQ4ECTBEHHOE ONMPEIEICHHUE COJECPKAHUS KUCIOpOAa B BO3AYyXE, MOTyUYEHHUE,
coOupaHue, paclio3HaBaHHE W M3YYCHUE CBOWMCTB KHUCJIOpPOJa, HAOJIIO/ICHHE
B3aUMOJICHCTBHSI BEIIECTB C KHUCIOPOJOM H YCIOBHUSI BO3HMKHOBEHUS U
IpeKpalieHus ropeHus (1moxkapa), 03HaKOMJICHUE ¢ 00pa3IiaMu OKCHUJIOB U OMTMCAHUE
UX CBOWCTB, TOJIydeHHE, COOMpaHHWE, pPACMO3HABAHWE W W3YYCHHE CBOWCTB
BoZlopoAa (ropeHue), B3auMojieiicTeie Bojioposa ¢ okcuaom menu (I1) (BozmoxuHo
UCIIOJIb30BAaHUE BUICOMATEPUAIIOB), HAOIIOACHIE 00PA3IIOB BEIIECTB KOJTUIECTBOM
1 Monb, uccienoBaHHE OCOOCHHOCTEW pACTBOPEHHs BEIIECTB C Pa3IAYHOU
pPacTBOPUMOCTBIO, IPUTOTOBIIEHUE PACTBOPOB C OINPEACIEHHOM MAacCOBOM JOJIEN
pPacTBOPEHHOIO BEILIECTBA, B3aMMOJCICTBUE BOJbI C METaUIaMH (HATpUeM H
KaJblIieM) (BO3MOXHO MCIOJIb30BAHUE BHUACOMATEPHUAIOB), HCCIEIOBAHHE
00pa3110B HEOPTaHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIIOICHUE N3MEHCHUS
OKpacCKH UHIUKATOPOB B PACTBOPAX KUCIOT U LIEI0YEH, U3YyUEHHUE B3aUMOJICHCTBUS
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okcuna meau (1) ¢ pactBopoM cepHOW KUCIOTHI, KHCJIOT C METajulaMu, peakiui
HEUTpAIM3ALUKY, TOJYYEHUE HEPACTBOPUMBIX OCHOBAHUMW, BBITECHEHUE OJHOIO
MeTaJlIa APYTUM U3 PACTBOPA COJIU, PELICHUE SKCIIEPUMEHTAIBHBIX 331a4 10 TEME
«BaxxHeunIne KI1acChl HEOPTraHUYECKUX COSAUHEHUI.

IHepuoanuecknn 3akoH u Ilepuoamyeckas cuCTeMa XMMHYECKHX
ieMenToB JI. WU. MenageneeBa. CtpoeHne aroMoB. XMMHYECKasi CBA3b.
OxucInTeTbHO-BOCCTAHOBUTEIbHBIC PeAKIMHU

[lepBble TOMBITKM KJACCU(PUKAIMKM XUMHUYECKHX 3JeMeHTOB. [loHsiTHE O
rpynmnax CXOJHBIX OJJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHbIE METasllbl,
rajloreHbl, MHEPTHBIE Ta3bl). JIEMEHThI, KOTOpPbIe 00pa3ytoT aM(pOTEPHBIE OKCH/IbI
Y TUAPOKCHUBI.

[lepuoanueckuii 3akoH. [lepuoguueckas cucreMa XMMHYECKUX JIEMEHTOB /1.
N. Menneneea. Koporkonepuoanas u jiimHHonepruoaHas hopmsl [leprogndeckoi
cucteMbl xumuueckux siemeHToB J[. M. MengeneeBa. Ilepuoabpl W TpyIIIbL.
DU3NYECKUN CMBICI TOPSIKOBOTO HOMEpPA, HOMEPOB MEPUOJAA U TPYIIIIHI JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3otonbl. Dnexktponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOYEeK aTOMOB TepBbIX 20 XUMHUUYECKHUX  DJIEMEHTOB
ITepuomnueckoin cucremsl [[. M. MenneneeBa. XapakTepUCTUKAa XUMHUYECKOIO
AJIEMEHTA T10 €ro MoJiokeHuto B [lepuoguueckoit cucreme . . Menneneena.

3aKOHOMEPHOCTA HW3MEHEHHUS paJdyca aTOMOB XHWMHYECKUX DIJIEMEHTOB,
METAUTUYECKNX U HEMETALUIMYECKUX CBOMCTB IO TPYINaM U NEPUOAAM.

3nauenue [lepunoamueckoro 3axkona u [leproanueckoil CUCTEMBI XUMAYECKUX
AJIEMEHTOB I pa3BuUTUsA Hayku W npaktuku. . V. MenneneeB — yd€Hblii U
rpa)KJaHVH.

Xumuueckasi cBsizb. KoBalieHTHast (MOJsipHAsT UM HEMOJApHAs) CBS3b.
DIIEKTPOOTPULATEIIBHOCTh XUMUYECKUX JIEMEHTOB. IOHHAs CBS3b.

Crenenb  okuciieHusi.  OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Tponecchl okuciieHus: U BOCCTaHOBIEHUs. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKcnepumenm:

U3y4yeHrue o0pa3loB BEHIECTB METAUVIOB U HEMETAJUIOB, B3aUMOJCHCTBUE
TUIPOKCHAA LHWHKA C pacTBOPaMU KHCJIOT W IIEJIOYEH, IMPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIHUTEIbHO-BOCCTAHOBUTENIBHBIX  PEAKLIUN
(ropeHue, peakiu pa3aoKeHUs, COeAMHEHN).

Mexcnpeomemmunie ceasu

Peanuzanuss mMeXnpeAMETHBIX CBSI3€M MpU WM3YYEHUM XMMHHM B 8 Kilacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOIb30BaHUE KaK OOIMUX eCTECTBEHHO-HAYYHBIX
MIOHATUM, TaK U MOHSITUU, SIBIIAIOIINXCS CUCTEMHBIMU JUISl OTAECIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O [IUKJIA.
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OO0mue ecTeCTBEHHO-HAYYHBIC TIOHSTHUS: HAyYHBIN (PaKT, TUIIOTE3a, TEOPHs,
3aKOH, aHaJM3, CHHTE3, Kilaccudukanms, TEePUOAUIHOCTh, HAONIOJCHUE,
3KCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

du3uka: maTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIU/I, U30TOIIbIL,
PaAMOAaKTUBHOCTh, MOJIEKYJA, JJIEKTPUYECKUN 3apsjl, BEIIECTBO, TEJIO, OOBEM,
arperaTHoOe€ COCTOSIHME BEIeCTBa, Ta3, (U3NUECKHE BEIUYUHBI, EIUHUIIBI
U3MEPEHUS, KOCMOC, IIJIaHEeThl, 3BE3/1bI, COoNHIIE.

buonorus: dorocunTes, apixanue, ouocdepa.

I'eorpadusi: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TTOPObI, TTOJIE3HbIE
VCKOIIaeMblI€, TOIUIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBO U XMMHUYECKAsI peaKIusi

[lepuonnueckuii 3akoH. [lepuoguueckas cucreMma XUuMHUYECKHUX 3JIIEMEHTOB /1.
N. MengaeneeBa. CtpoeHHe aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHMHM CBOWCTB
XUMHYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPUOIOB, KA, KATbLHA U UX COCTMHEHUN
B COOTBETCTBUM C TOJOXKEHHEM »3JeMeHTOB B Ilepumoaudeckoil cucreme u
CTPOEHUEM UX aTOMOB.

Ctpoenue BemiecTBa: BHUJIbI XMMHYECKOW CBSI3H. THUIBI KPUCTAJUIMYECKUX
PELIETOK, 3aBUCUMOCTb CBOMCTB BEILIECTBA OT TUIA KPUCTAIIIMYECKON PELIETKU U
BUJA XUMHUYECKOM CBSI3H.

Knaccuduxanuss 1 HOMEHK/IaTypa HEOPraHUYECKUX BEIIECTB. XUMHUECKUE
CBOMCTBAa BEIIECTB, OTHOCSIIMXCA K PA3JIMYHBIM KJIACCAM HEOPraHUYECKHUX
COEJIMHEHUI, TEHETUYECKAs CBSI3b HECOPTAaHUYECKUX BEIIECTB.

Kiaccuduxanust XuMU4eCKUX peakiyuid Mo pa3aunyHbIM IPU3HAKaM (110 YUCTY
U COCTaBy YYacCTBYIOIIMX B peaKIMU BEUIECTB, MO TeIioBoMy 3(deKTy, Mo
U3MEHEHUIO CTETIEHENW OKUCIECHUSI XMMHUUYECKUX DJIEMEHTOB, O OOpaTUMOCTH, IO
YYaCTHIO KaTaau3atropa). JK30- U SHJOTEPMUUYECKUE PEaKINHU, TEPMOXUMUYECKUE
YpaBHEHUS.

[lonsiTue o ckopoctH XuMuYeckoil peakuuu. [loHsTHE 00 OOpaTUMBIX U
HEOOpATHUMBIX XUMHUYECKUX peakiusax. [[oHsSTHEe O TOMOIE€HHBIX U T€TEPOTreHHBIX
peakuusx. [lonsarne o karammse. [losTre 0 xumMuueckoMm paBHoBecun. DakTopsl,
BIIMSIIOIIME HA CKOPOCTh XHUMHUYECKOM pEAaKIUU M TOJIOKEHUE XHUMHUYECKOTO
paBHOBECHSL.

OKHCITUTETPHO-BOCCTAHOBUTEIILHBIE  PEAKIMK,  AJIEKTPOHHBIN  OanaHc
OKHCJIUTEIBHO-BOCCTAHOBUTEIBHOM peaKunu. CocraBnenue YpaBHEHUU
OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIUM C  HCIOJIB30BAHUEM  METOJIA
3JICKTPOHHOTO OajaHca.
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Teopust 3IEKTPOIUTUIUECKON TUCCOUUALIMU. DIEKTPOIUTHI U HEANEKTPOJIHTHI.
KaTtnonsl, annonsl. MexaHu3M IMCCOLMAIIMN BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMHUYECKOM cBsizu. Ctenens aucconuanuu. CUIIbHBIC U C1a0bIe JIEKTPOJIUTHI.

Peaxiiun noHHOro o6mMeHa. Y cnoBusl MPOTEKAaHUS PEaKIMii HOHHOTO OOMEHa,
NOJIHBIE M COKpAlllEHHbIE HMOHHBIE YypaBHEHUs peakuuil. CBolcTBa KHCIIOT,
OCHOBAHMI U COJIeH B CBETE MPEICTABICHUN 00 AIEKTPOIUTHIECKOM TUCCOIHAIUH.
KauecTBeHHbIE peakiiuu Ha HOHBL. [IoHSATHE O THApPONIHU3E CONE.

XumuuecKkuil IKcnepumenm:

O03HAKOMJIEHUE C MOJCIISIMU KPUCTAIUIMYECKUX PEHIETOK HEOPTaHUYECKHUX
BEIIECTB — METAJUIOB M HEMeTayuioB (rpadura M ajiMasza), CJIOXKHBIX BEIIECTB
(xJ0puaa HaTpus ), KCCIEAOBAHNE 3aBUCUMOCTH CKOPOCTH XMMUYECKOM peaKIuu OT
BO3JICHCTBUA  Pa3jIUYHbIX  (PAKTOPOB, MCCIEJAOBAHUE  AIIEKTPOIMPOBOIHOCTH
PacTBOPOB BEIIECTB, Mpoliecca JUCCOLMAIIMN KUCIIOT, IIeJIoUel U coseit (BO3MOKHO
UCIIOJIb30BAaHUE BHUJICO MaTEpUaIOB), MPOBEIEHUE ONBITOB, WJUIIOCTPUPYIOLIUX
OpU3HAKK TMPOTEKaHUS peakiuil HOHHOro oOmeHa (oOpa3oBaHHME OcCalKa,
BbIJIEJIEHUE Ta3a, 00pa30BaHME BOJbI), OMNBITOB, WLIIOCTPUPYIOIIMX MNPUMEPHI
OKHUCJIUTENIbHO-BOCCTAHOBUTENIbHBIX pPEaKIUi (rOpeHHue, peakuuu pPa3ioKEHUs,
COCIMHEHHUSI), PpACIO3HABAHUE  HEOPraHMYECKHUX  BEIIECTB C  IOMOIIbIO
KaueCTBEHHBIX PEAKIIUI Ha HOHBI, PEIICHUE SKCIIEPUMEHTAIbHBIX 3a]1a4.

HeMeTaibl 4 MX coeIMHEHUSA

OO6miast xapakTepucTHKa rajaoreHoB. (OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapakTepHble cTeneHu okucieHuss. CTpoeHne u (U3NYECKHe CBOWCTBA MPOCTHIX
BELIECTB — FAJIOTE€HOB. XMMUYECKHE CBOMCTBA HAa MpUMeEpE XJIopa (B3auMO/ICHCTBHE
C MeTajulaMM, HeMeTaJjlaMu, wLienoyamu). XiopoBojopoAd. ConsiHas KHUCIOTa,
XMMHYECKUE CBOMCTBA, IOJyYEeHUE, MpUMEHEHue. JlelicTBue xyopa H
XJIOPOBOJIOPOJA HA OPTaHU3M 4YeJIOBeKA. BakHenIne XJI0puabsl U UX HAXO0XKJICHHUE B
IPUPOJIE.

Obmas xapaktepuctuka 3meMeHToB VIA-rpynmbl. OcoOeHHOCTH CTPOCHUs
aTOMOB, XapaKTEpHbIE CTENEeHHU OKucieHus. CTpoeHue u (U3HYECKUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPO/a M CEPhI. AJUIOTPOITHBIE MOAU(PUKAIINK KHCIOPOIa
U cepbl. XUMHUECKHe cBoicTBa cepbl. CepoBOAOPO, CTpOCHHE, (PU3UUECKHE U
XuMuueckue cBorctBa. OKCHABI Cepbl KaK MPEACTABUTEIN KHCIOTHBIX OKCHJIOB.
Cepnas kucioTa, GU3NIECKUE U XUMUIECKHE CBOMCTBA (00IIHME KaK MpeICTaBUTES
KJlacca KUCJIOT W crenuduueckue). XUMUYECKHE PEeaKkluu, JIe)Kalue B OCHOBE
IIPOMBIIIVICHHOTO CIoco0a TMOMy4YeHUs CepHON KHUCIOTHL. [IpumeHeHue cepHoit
KucnoThl. CONM CEepHOM KHUCIOTHI, KAa4eCTBEHHAs peakius Ha Cylab(aT-HoH.
Haxoxnenue cepbl m €€ COeOUHEHUM B NpUpoAec. XUMHYECKOE 3arpsi3HCHUE
OKpY)Kalolel Cpeabl COCIUHEHHUSIMU Cepbl (KUCIOTHBIE MOXKIW, 3arpsi3HEHUE

BO3/IyXa U BOJOEMOB), CIOCOOBI €T0 MPEIOTBPAILICHHUS.
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OO6mas xapaktepuctuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTENEHU OKHUCIEHHA. A30T, paclpOCTPAHEHHUE B IPHUPOJE,
¢u3nyeckue U xuMudeckue cBoiictea. Kpyrosopor azora B npupojie. AMMHAK, €ro
(pu3nyeckue U XMMHUYECKHUE CBOMCTBA, MOJdy4yeHue U npuMeHenue. Conu aMMOHuS,
uX (pu3nUecKre U XuMUYECKUe CBOMCTBa, puMeHeHue. KauecTBeHHas peakius Ha
MOHBl aMMOHHMs. A30THas KHCIIOTa, €€ MoJydeHue, (PU3NYeCKHue U XUMHYECKHE
cBoiicTBa (0OIME Kak TMpEeACTaBUTENS KJlacca KHUCIOT U CIenu(pUYECKue).
Hcnonb3oBaHre HUTPATOB U COJIEH aMMOHUS B KaU€CTBE MUHEPAJIbHBIX yI00pEHU.
XUMHYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpeibl COETIMHEHUSIMU a30Ta (KUCIOTHBIE
JOKU, 3arps3HEHuE BO3/Ayxa, MO4YBbl U BoAoéMOB). docdop, amiorpornHbie
moaudukauu dochopa, puznueckue u xumuueckue cpoiicta. Oxcua docdopa
(V) u dochopras kucinora, Gu3MUECKUe M XMMUYCCKHE CBOMCTBA, MOJYYCHHE.
Hcnonb3oBanue hochaTroB B KauecTBE MUHEPATbHBIX YAOOPEHHUIA.

O6mas xapaktepuctuka snemMeHToB |V A-rpynmnel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepPHbIE CTENICHU OKUCIIEHUS. YTIIEpO/, ATIOTPOIHbIE MOU(DUKAITIH,
pacnpocTpaHeHue B MpUpoje, PU3NYECKUe U XUMUYECKHUE CBOMCTBA. AJICOpOLUS.
Kpyrosopor yrinepona B mnpupoae. OKcuibl yriepona, UX (U3HUECKHE U
XUMUYECKUE CBOWCTBA, [JEHCTBUE HA JKHUBbIE OPraHU3Mbl, MOJy4YE€HUE U
NpUMEHEHHE. DKOJIOTHYECKUe TPoOJIeMbl, CBsi3aHHbIe ¢ okcuaoMm yriaepona (1V),
TUIIOTE3a TJI00AIBHOTO MOTEIJICHUsI KIMMaTa, MapHUKOBBIA 3P¢dekT. YroibHas
KACIIOTa U €€ coJi, UX (PU3MYECKUE M XUMHUYECKHUE CBOICTBA, IMOJIYyYEHUE U
npumeHeHue. KadecTBeHHass peakuuss Ha KapOoHaT-uoHbl. lcnosb3oBaHue
KapOOHATOB B OBITY, MEAMIIMHE, MPOMBILIJIEHHOCTH U CEJIbCKOM XO31CTBE.

[lepBoHavanbHbBIE MOHATUSA 00 OPraHUYECKHUX BEIIECTBAX KaK O COCUHEHUSX
yriaepoaa (MeTaH, 3TaH, STUIEH, alleTUJIEH, ITAHOJ, TJIMUEPUH, YKCYCHasl KUCIIO0TA).
[IpupoaHble HMCTOYHMKK YIJIEBOJOPOAOB (yroib, HPUPOIHBIA Ta3, HEPTH),
OPOAYKTHI UX TepepaboTku (OeH3MH), UX POJib B OBITY U NPOMBIIUICHHOCTH.
[TonsiTie 0 OMOIOTUYECKU Ba)KHBIX BEIIECTBAX: )KHUpax, OeIKax, yriieBogax — U ux
pojii B JKH3HM YeJOBeKa. MaTepuanbHOE€ €IMHCTBO OpPraHUYECKUX U
HEOPraHWYECKUX COEIMHEHHU.

KpemHunii, ero d¢usmueckne W XHUMHYECKHE CBOWCTBA, TMOJyYCHUE U
npumenenue. CoequHeHHsI KpeMHus B mpupoe. O01iue npeacTaBieHus 00 OKCcuie
kpemuus (1V) u xpemuueBoit kuciore. CUIUKATHI, UX UCIIOJIB30BAaHUE B OBITY, B
IPOMBIIUIEHHOCTH. BakHelle CTpOUTENbHbIE MaTepualibl: KEPAMHKA, CTEKIIO,
IeMeHT, OeToH, kene300eToH. IIpobGimeMbl 0Ge30macHOro0  MCIOIb30BAHUS
CTPOUTENBHBIX MATEPUAIIOB B ITIOBCEJHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

H3y4deHrne 00pa3IoB HEOPTraHWMUECKUX BEIICCTB, CBOMCTB COJISTHON KHCJIOTHI,

IMPOBCACHUC KAYCCTBCHHBIX peaKHI/Iﬁ Ha XJIOPpHUA-UOHBI U Ha6J'IIOI[eHI/I€ IIPU3HAKOB
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UX TPOTEKAHUS, ONBITHI, OTpaKaroIKMe (U3NYECKHE M XHMHYECKHE CBOMCTBA
raJIoTEHOB M HUX COEAMHEHUH (BO3MOXKHO HCIOJIb30BaHUE BHUIAECOMATEpUasOB),
03HAKOMJIEHUE ¢ 00pa3liaMu XJIOPUIOB (TaIOre€HUI0B), 03HAKOMIICHHE C 00pa3IiaMu
ceppl M €€ coeauHEHUsAMH (BO3MOXHO MCIOJIb30BAaHUE BHJICOMATEPHAIIOB),
HaOJII0/ICHHE TIpoliecca O0yIIIMBaHUS caxapa Mol ISHCTBUEM KOHIICHTPUPOBAHHOM
CEPHOMN KHUCIIOThI, U3yYeHHUE XUMUUECKUX CBOMCTB pa30aBICHHON CEpHOM KUCIIOTHI,
IIPOBE/ICHNE KaYECTBEHHON peakiuy Ha Cyib(aT-uoH U HaOII0IeHHE TpU3HaKa €€
POTEKaHMs, O3HAKOMJICHHE ¢ (DU3MYECKMMU CBOWCTBAMH a30Ta, ¢ochopa u uX
COeIMHEeHUM (BO3MOHO MCIIOJIb30BaHUE BUIEOMATEPUAIOB), 00Opa3liaMu a30THBIX
u dochopHbIX yIOOpeHUH, MmojgyueHue, coOupanue, pacro3HaBaHUE U U3YUYCHHE
CBOMCTB aMMHAKa, NPOBEACHUE KAYECTBEHHBIX pEaKUMi HAa HOH aMMOHHUS U
dochaT-uoH W U3yyeHUE MPU3HAKOB UX MPOTEKaHUs, B3aUMOJCHCTBHE
KOHIEHTPUPOBAHHOM a30THOM KHUCJIOTHI C MeIbI0 (BO3MOXHO HCIOJb30BaHHUE
BUJICOMATEPUATIOB), HM3yYECHHE MOJIEe KpPUCTAUNIMYECKUX PEMIETOK aiMasa,
rpaduta, QyiepeHa, O3HAKOMJIEHHE C TPOIECCOM aJcopOlMKM PaCTBOPEHHBIX
BEUIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM MPOTHBOras3a, IMOJIy4YEHUE,
coOupaHue, paclio3HaBaHUE M U3YYEHUE CBOWCTB YIJIEKMCIIOrO Ta3a, MPOBEACHHE
KayeCTBEHHBIX PEaklMii Ha KapOOHAT U CUJIMKAT-UOHBI U U3YYEHHE MPU3HAKOB MX
OPOTEKAHMs, O3HAKOMJIEHHWE C MNPOAYKLUMEH CUJIMKAaTHOM MPOMBIIUIEHHOCTH,
pelIeHre SKCIEePUMEHTAIBHBIX 3ajad Mo TeMe «BaxHellme HeMeTallbl U HX
COEAUHEHUS.

MeTtasiibl 1 MX COeIMHEHUSA

OO01as xapakTepuCTHUKa XUMHUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nonoxeHus B llepuommueckon cucreme xumuueckux osnemeHto [, .
MenpaeneeBa u cTtpoeHus: aToMOB. CTpoeHue MeTauioB. MeTtajindeckasl CBsI3b U
METAJUIMYECKAsT ~ KPUCTAUIMYECKAs  PEIIETKA.  DJIEKTPOXUMUYECKUM  PAX
HanpspkeHUu MetaiioB. Ousnyeckne u XUMUYECKUE CBOMCTBA MeTauioB. O0mue
CHocoObl MOMy4eHUs: MeTayioB. IloHATHE O KOPPO3UM METAIJIOB, OCHOBHBIE
CIOCOOBI 3aIUTHI UX OT KOppo3uu. CIiiaBsl (CTajb, YyTyH, JIOPATIOMUHUHN, OpOH3a)
U X IPUMEHEHUE B OBITY ¥ TIPOMBIIIIEHHOCTH.

[llenounsie mMeTauibl: NoyokeHUE B [lepuoanyeckoin cucremMe XMMHUYECKHUX
anementoB /. M. MenaeneeBa, CTpO€HHE MX aTOMOB, HaXOXKJICHHE B IPUPOLIE.
du3nuecKue U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpusi U Kanus). OKCUIbI U
TUAPOKCUABI HaTpusi W Kanus. [IpuMeHeHHe MIeNOYHBIX METaNIOB M MX
COCAVHEHUN.

[[lenoyHO3€eMENBHBIE METAJUIBI MAarHMM W KAJIbLWW: MOJIOKEHUE B
[lepnoanueckoit cucreme xumuueckux 3yiemMeHToB . . MenaeneeBa, cTpoeHue ux
aTOMOB, HaXOXJeHue B npupojie. Duznueckre u XUMHUYECKUE CBOMCTBA MarHusi U
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Kaybliusl. BaxkHele coeuHeHus Kanblins (OKCUI, TUIPOKCH I, con). JKECTKOCTh
BOJIbI ¥ CIIOCOOBI €€ yCTpaHEHUS.

AmomMuHui: nojioxkeHue B Ilepuoanueckoil cucreMe XUMUYECKUX 3JIEMEHTOB
JI. 1. MenneneeBa, cTpoeHHME aroma, HaxOXICHHE B Ipuponc. Pusnueckue u
XUMHUYECKHE CBOMCTBA aTIOMUHUA. AMQOTEpHbIE CBOMCTBA OKCHAA U THAPOKCUIIA
ATOMHUHUSL.

Keneso: nonoxenue B [leproanueckoil cucTeMe XUMHUYECKHUX 3JIEMEHTOB /I,
N. MeHneneeBa, CTpoe€HHE aTOMa, HAaXOXKJEHHUE B mpupone. Pu3MUecKUe Hu
XUMHUYECKHE CBOMCTBA xene3a. OKCUIb, THAPOKCHUIBI U coiu xxenesa (1) u sxenesa
(I1), ux coctaB, CBOMCTBA U MOJyUYEHHE.

Xumuueckuit IKCnepumenm:

O3HaKOMJICHHE ¢ oOpasllaMd METAJIOB M CIUIaBOB, WX (PU3HMYECKUMHU
CBOMCTBaMH, M3Yy4€HHE  PE3yJbTaTOB  KOPPO3UU  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BUJIEOMATEPHUATIOB), OCOOEHHOCTEW B3aMMOJIEHCTBUS OKCHIA
KaJIbIIUSI W HATpUs C BOJAOW (BO3MOXHO HCIIOJIb30BAaHUE BHIEOMATEPHAIIOB),
VCCJIEJOBAHUE CBOWCTB »KECTKOW BOJbI, IPOLIECCA TOPEHUS KeJie3a B KUCIOPOAE
(BO3MOXHO  HCMOJIb30BAHWE  BUJICOMATEPUANIOB), MPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEAKIIMI Ha MOHBI: MaTrHUs, KaJIbILIKs, aTIOMUAHUSA, [IMHKA, sxese3a (11)
u sxenesa (lll), menu (Il), HaGmroneHne u onucaHue MPOIIECCOB OKpaIIUBAHUS
JIaMEHU MOHAaMU HaTpusl, KaJlus W Kaidblugd (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEPUAJIOB), UCClIe0BaHUE aM()OTEPHBIX CBOMCTB FUAPOKCHUA ATTFOMUHUS U
TUJIPOKCHA LIMHKA, PEUICHUE KCIEPUMEHTAIBHBIX 33/1a4 10 Teme «BaxHenine
METAJUIBI U KX COCTMHEHUS».

XuMHS M OKpPY:KaloUasi cpeaa

BemecTtBa m marepuansl B IOBCEAHEBHOM »XU3HM YeloBeKa. bes3omacHoe
UCIIOJb30BaHUE BEILECTB U XMMUUYECKUX peakiuil B ObITy. [lepBas momoiipb npu
XUMHYECKUX 0KOTax U OTPABIICHUSX.

XUMHUYECKOE 3arps3HEHHUE OKpYXKarlieh cpeabl (MpeaenbHasl J0MmycTUMas
KOHIIeHTpainus BemiecTs, nainee — [1/IK). Ponp xuMun B pelieHNn 3K0JIOTHYECKUX
npoOeM.

Xumuueckuit IKCnepumenm:

u3ydyeHrue o0pas3lioB MaTepuanoB (CTEKJIO, CIUIABHI METAJUIOB, MOJHUMEpPHbIC
MaTepHuasbl).

Mexcnpeomemmunie ceasu

Peanuzanuss mMeXnpeAMETHBIX CBSI3€M MpU WM3YyYEHUM XUMHHM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BaHME KakK OOIMX €CTECTBEHHO-HAYYHBIX
MNOHSTUN, TaK U MOHSATUMN, SIBISIOMIMXCS CUCTEMHBIMU NIJIsi OTAEJIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O [IUKJIA.
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OO1ue ecTecTBEHHO-HAy4YHbIE MOHSATHUS: HAay4HbIH (DaKkT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHajdu3, CHHTE3, KIacCUpUKalus, MEepUOJAUYHOCTb, HAOIIOJCHHE,
AKCIIEPUMEHT, MOJICIMPOBAaHUE, H3MEPEHUE, MOJENb, SBJICHHE, MapHUKOBBIN
3 deKT, TeXHOIOTHS, MAaTEPHAIIHI.

dusuka: matepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIH]I, U30TOIIbI,
PaMOaKTUBHOCTb, MOJIeKya, AIIEKTPUUYECKUI 3apsig, HPOBOHUKH,
HOJYIPOBOJHUKH, JTUDJIEKTPUKH, (OTOPIEMEHT, BEIIECTBO, TeJI0, OOBEM,
arperaTHOE€ COCTOSIHUE BEIECTBA, I'a3, paCTBOP, PACTBOPUMOCTh, KpUCTAJUTMYECKAs]
peméTka, CIUIaBbl, (PU3MYECKUE BEIMYMHBI, €IUHHUIBI W3MEPEHUs, KOCMHUYECKOE
IPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢otocunres, npixanue, Ouocdepa, ’KocucTeMa, MUHEPATIHHBIE
yIoOpeHus, MUKPO3JIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIHHBIC BEIIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbl, TOPHbIE TOPObI, TIOJIE3HBIE
HICKOTIaeMble, TOTNIUBO, BOJIHBIE PECYPCHI.
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IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XNUMHUHU HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE PE3yNbTAThl OCBOEHUSI MPOTPaMMbl OCHOBHOTO  OOIIETro
o0pa3oBaHUs JOCTUTalOTCS B XO0Ji¢ OOYy4YEeHHS XMMHUHU B E€IUHCTBE Y4YEOHOU U
BOCIIUTATENIbHOU JESATEIbHOCTA B COOTBETCTBUU C TPAJULIMOHHBIMU POCCUUCKUMU
COI[MOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHSTHIMU B
oOlllecTBe TMpaBWJIaMM U HOPMaMHU TIOBEACHUS M CIOCOOCTBYIOT Mpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLUATIM3AIMU 00YUYarOIIUXCSl.

JIndHOCTHBIE  PE3yJdbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYYaOIIUXCS
PYKOBOJCTBOBATbCA CHCTEMON TMO3WUTHUBHBIX IIEHHOCTHBIX OPHUEHTAlUA W
pacIlIMpEeHUe OMbITa AESTEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOTO BOCTIMTAHMS

LEHHOCTHOT'O OTHOIIIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HAaydyHOMY HAcJEeAWI0, MOHUMAHUS 3HAYEHUS XUMHYECKOM HAYKH B JKHU3HU
COBPEMEHHOT0 OOIIEeCTBA, CIIOCOOHOCTH BIIANETh JOCTOBEPHOW HHGpOpMAIHE 0
NEPEOBBIX JOCTHKEHUAX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTPOMCTBE MUpPa U OOIIECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHUS:

NpEACTaBICHUS O COLUMAIbHBIX HOpPMax W MpaBUIaX MEXKINYHOCTHBIX
OTHONIIECHUHN B KOJUIEKTUBE, KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MI0JIE3HOM, Y4eOHOUCCIIeI0BATENHCKOM, TBOPUYECKOM U IPYTUX BUIAX NEATEILHOCTH,
TOTOBHOCTH K Pa3HOOOPa3HON COBMECTHOW JEATEIbHOCTH TIPHU BBITIOJHEHUU
y4eOHBIX, TO3HABATENbHBIX 3a7a4, BBITIOJIHEHUH XWMHUYECKHX HKCIIEPUMEHTOB,
CO37IaHUM Y4EOHBIX MPOEKTOB, CTPEMIICHHSI K B3AUMOITOHMMAHUIO ¥ B3aMMOIIOMOIIIH
B MPOIIECCE ITOU yUEeOHOU AESITEIbHOCTH, TOTOBHOCTH OIICHUBATh CBOE TOBEACHHE
U MOCTYNKH CBOUX TOBAPHUILEHW C MO3UUMK HPABCTBEHHBIX M IMPABOBBIX HOPM C
Y4E€TOM OCO3HAHUS MOCIENCTBUN MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMSA:

MHUPOBO33PEHUYECKHUE TPEICTABICHUS O BEIIECTBE M XMMHYECKON PpEAKIINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKHM MU COCTAaBIISIONIUE
OCHOBY /I TOHUMaHUSI CYIIHOCTH HAYYHOH KapTUHBI MHUpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTUSI MPHUPOJIbI, B3aUMOCBS3SX 4YEJIOBEKAa C
IIPUPOTHOMN CPENION, O POJIM XMMHUU B ITO3HAHUHU 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEIbHbIE MOTHBBI, HAMPABJICHHBIC HA TOJIyYCHUE HOBBIX 3HAHUU MO
XUMHUU, HEOOXOIUMBIC NJii OOBSCHEHHUS HAOJI0JIaeMbIX IPOIECCOB U SBJICHUH,
MO3HABATEIbHON, MH(POPMAIMOHHON U YUTATEIhCKOW KYJIbTYpbl, B TOM YHCIIEC
HAaBBIKOB CaMOCTOSITEILHOM pPabOThl C y4yeOHbBIMH TEKCTaMHu, CIpPaBOYHOU
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JUTEPATypOr, TOCTYIHBIMH TEXHUYECKUMH CpPEJICTBAMH WH(OPMAITMOHHBIX
TEXHOJIOTUH;

UHTEpPEC K OOYUYEHHIO M TO3HAHUIO, JIF00O3HATENBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €aMOOOpa3OBaHMIO, MPOEKTHOW H  HCCIEI0BATEIbCKOMN
JESITEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIPABICHHOCTH U YPOBHS OOY4YEHHS B
JIaJbHEUIIIEM;

4) popMUPOBaAHNS KYJILTYPbI 3I0POBbSI:

OCO3HaHUE IIEHHOCTH >KW3HH, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY
3I0pOBbIO, YCTAaHOBKHM Ha 3JI0POBBIM 00pa3 KU3HHU, OCO3HAHUE MOCIEJICTBUU U
HEMPUATHE BPEAHBIX MPUBBIUEK (YIOTPEOJICHUS aIKOTOJIs, HAPKOTUKOB, KYpEHUs),
HEOOXOIMMOCTH  COONIOJIEHUS TMpaBWil 0E30MaCHOCTH TPU  OOpaIllEHUU C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEaIbHOM KU3HM;

5) Tpy10BOro BOCHIUTAHMS

MHTEPEC K MPAKTHUECKOMY U3yUYeHHUI0 Tpodeccuil u Tpyaa pa3auyHoro poja,
yBaXXEHUE K TPYAY U pe3yJibTaTaM TPYJI0BOM NAESATEILHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUSI  TPEIMETHBIX 3HAHWA 10 XHWMHH, OCO3HAHHBIA  BBIOOD
WHJMBUIYaJIbHON TPACKTOPUU MPOJIOJDKEHUST 00pa30BaHuUs C y4ETOM JIMUHOCTHBIX
UHTEPECOB U CIIOCOOHOCTU K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEenIHOM npodecCuOHANBHON eI TEIbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATLCA B MPO(ecCHoHaTLHON Cpeie;

6) 3K0JIOrM4€eCKOro BOCIUTAHUS:

AKOJIOTHYECKH 1EJ1€CO00Pa3HOE OTHOIICHHUE K MPUPOE KaK UCTOYHUKY KU3HU
Ha 3emile, OCHOBE €€ CyILECTBOBAHMS, MOHHMAHHE ILIEHHOCTU 3J0POBOTO U
Oe3omacHoro oOpa3a KU3HH, OTBETCTBEHHOE OTHOIIEHHME K COOCTBEHHOMY
(U3HUECKOMY M TICUXHUYECKOMY 3J0pPOBBIO, OCO3HAHME LIEHHOCTH COOJIIOJCHHUS
npaBuil 0€30MIaCHOTO MOBEACHUS MPU PadOTE C BEUIECTBAMHU, a TAKXKE B CUTYyalUsX,
YTPOXKAIOIIKUX 3[I0POBBIO U )KU3HU JIIOACH;

CIOCOOHOCTH TPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU WU3YYCHUH XUMHH, IS
peleHns 3aaa4, CBA3aHHbBIX C OKPYKAOLIEH IPUPOJHON CPEIOH, IS TOBBIIICHUS
YPOBHSI  DKOJOTUYECKOM  KyJIbTYpbl, OCO3HaHHS TJIOOAJIBHOTO  Xapakrepa
AKOJIOTHYECKUX MPOOIEM WM TMyTeH HUX pelIeHUs MOCPEICTBOM METOJOB XHUMHH,
AKOJIOTMYECKOTO MBIILICHUS, YMEHUSI PYKOBOJICTBOBAaThLCS UM B MO3HABaTEIbHOM,
KOMMYHUKATHUBHOW U COLIMAJILHOM MPAKTHUKE.

METANIPEAMETHBIE PE3YJIBTATBI

B cocraBe MeranpeaMeTHBIX PE3YNbTATOB BBIJACISAIOT 3HAYUMBIC JIS
dbopMupoBaHUsT MUPOBO33PEHUS OOIIEHAYYHbBIC TIOHSITHS (3aKOH, TEOPHS, PUHIIHUII,
runore3a, (QakT, CHUCTeMa, TMPOIECC, DIKCIEPUMEHT | JIPYroe.), KOTOphIE
UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX TMpEeIMeTax M TO3BOJISIIOT Ha

OCHOBE 3HaHUUN U3 ATUX MpeAMETOB (GOPMUPOBATH MPEACTABICHUE O IIEJIOCTHOM
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HAyYHOW KapTHHE MUPA, U YHUBEpCAIbHBbIC y4eOHbIE NelcTBUs (ITO3HABATEIbHEIE,
KOMMYHUKaTUBHbBIC, PETYJIATUBHBIC), KOTOphIE 0OecrmeunBaroT (GopMupoBaHue
TOTOBHOCTH K CaMOCTOSITEIbHOMY ITUIAHHUPOBAHUIO M OCYIICCTBICHHUIO y4eOHOM
NeSITENHbHOCTH.

Ilo3naBaTebHbIE YHHBEPCAJIbHbIE y4eOHbIE 1eiicTBUS

Ba3oBble Jjoruyeckue aeicTBUA:

YMEHHSI HCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS MPU OCBOCHUU
3HAHUI: PacKphIBaTh CMBICT XMMHUYECKUX MOHSTHM (BBIIEISATH UX XapaKTEpHbIC
NPU3HAKK, YCTAHABJIMBATh B3aWMOCBSA3b C JIPYTMMHU TOHSATHUSMH), HCIOJIb30BATh
MOHSATHS JIJIs1 OOBSICHEHUS! OTJCJIbHBIX (PAKTOB U SIBIICHUN, BEIOMPATh OCHOBAHMS U
KPUTEPUH JUIS KIIacCU(PUKAIUKA XMMHUYECKUX BEIIECTB M XUMUYECKHUX PpEaKIIuil,
YCTaHABJIMBATh MPUYMHHO-CICACTBEHHBIC CBS3M MEXKAY OOBEKTaMU HW3Y4YCHUS,
CTPOUTH JIOTUYECKHE PACCYXACHHS (MHIYKTHUBHBIC, JCTYKTUBHBIC, 110 aHAJIOTHN),
JIeJIaTh BHIBOJIbI U 3AKITIOYEHUS;

YMEHHE TPUMCHATH B TIPOIECCE TIO3HAHUSA TOHATHSA (NIPEAMETHBIC W
MeTanpeIMETHBIE), CHMBOJIMYECKHUE (3HAKOBBIC) MOJIEITH, UCIIOJIb3yeMbIE B XHMHUH,
peoOpa3oBBIBATh IMIMPOKO MPUMEHSIEMbIC B XUMUU MOJICIbHBIC TIPEICTABICHUS —
XUMUYECKUN 3HAK (CHUMBOJI D3JIEMEHTa), XUMH4YecKas ¢Gopmysia U ypaBHEHUE
XUMUYECKOW peakiny — MNP PEIICHUH y4eOHO-TI03HABATENbHBIX 3aJ1a4, C y4€TOM
ATUX MOJETBHBIX TPEJICTABICHUN BBISBISITE U XapaKTEPU30BaTh CYIICCTBEHHBIE
MPU3HAKN U3YYaeMbIX O0OBEKTOB — XUMHUYECKUX BEIIECTB M XUMUYECKUX PEAKITUH,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, TPUYMHHO-CICACTBEHHBIC CBS3U U
POTUBOPEYUHS B H3y4aeMbIX MPOIECCaX U SBICHUIX.

Ba3oBble uccienoBarelbcKue AeCTBHS

YMEHHUE HCIOJIb30BaTh IOCTABICHHBIE BOIMPOCHI B KAY€CTBE WHCTPYMEHTA
MO3HAHUSA, & TAK)KE B KAYECTBE OCHOBBI /IS (POPMHUPOBAHHMSI TUTIOTE3HI TI0 POBEPKE
IPABMIIHHOCTH BBICKA3bIBAEMBIX CYXKIICHUN;

NPUOOPETEHHE ONBITA 0 TUIAHWUPOBAHUIO, OPTaHU3ANMH W TPOBEICHUIO
YUYCHUYECKUX JKCIIEPUMEHTOB, yMEHUE HaOIoJaTh 3a XOAOM Ipolecca,
CaMOCTOSATEILHO MPOTHO3UPOBATH €T0 PE3YNbTAT, (OPMYITHPOBATH 0000IIEHUS U
BBIBOJIBI 110 pe3yJIbTaTaM MPOBEIEHHOTO OMBITA, UCCIICIOBAHUS, COCTABIISATH OTUET
0 MPOJIETTaHHOM padore.

Pa6Gora c nnopmanmeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W HMHTEPIPETUPOBATH HUHPOPMAIIUIO
Pa3TUYHBIX BUJIOB U (HOPM MPECTABICHUS, MOJIYIaeMyI0 U3 Pa3HbIX NCTOYHUKOB
(HaydHO-TIOMYJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJEpXKaHUS, CIPABOYHBIC
nocoOusi, pecypcbl MHTepHETa), KPUTUUYECKU OICHUBATH MPOTUBOPEUUBYIO H
HEJ0CTOBEPHYIO MHPOPMAIIHIO;
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YMEHHE MPUMEHSTh pa3INdHbIe METOAbl M 3allpoChl MPU MOHCKE U OTOOpE
uH(GOpPMAIIMM U COOTBETCTBYIONIUX JaHHBIX, HEOOXOJUMBIX JUISl BBITIOJIHCHHUS
yueOHBIX W MO3HABATEIbHBIX 33Jla4 OMPEECIEHHOTO TUIIA, TPHOOPETEHHE ONbITA B
00JacTH  HMCHOJB30BaHUS  WH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJIbTYpOIl aKTUBHOTO MCIIOJIB30BAHUS PA3JIMUYHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOATENFHO BHIOMPATh ONTUMANBHYIO (popMy MpeAcTaBieHus] HHHOPMALIUK U
WUTIOCTPUPOBATh pEIIaeMble 3aJa4dl HECIOXXHBIMU CXEMaMH, JAuarpaMMaMu,
apyruMu popmamu rpa@uku U KX KOMOMHAIIUSIMU;

yMEHHE HCIOJb30BaTh M AaHAIM3UPOBATHL B Tpolecce ydyeOHOM u
UCCJIeIOBATEIbCKON JESATENbHOCTH MH(DOPMAIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SHMCTBA M TPAHCIIOPTa HA COCTOSIHHE OKPYKAIOIIEH MPUpPOIHOM
Cpenpbl.

KoMMyHHKAaTHBHbIE YHHBEPCAJIbHbIE YUeOHbIe NelicTBHUS:

YMEHHUS 3a7]aBaTh BOIPOCHI (B X0JI€ AUATIOTA U (UJTM) TUCKYCCUH) MO CYILIECTBY
obcyxgaeMoi Tembl, (HOPMYIUPOBATH CBOU TMPEJIOKEHUS OTHOCUTEIHHO
BBITIOJIHEHHUS MPEUIOKEHHON 3a1a4u;

YMEHHUS  MPEACTaBIATh  MOJYYEHHbIE  pe3yjbTaThl  MO3HABATEIbHOMN
JCSITENFHOCTH B YCTHBIX M THUCHBMEHHBIX TEKCTaxX; JelaTh MPE3CHTAIHI0
PE3YNbTATOB BBIMNOJHEHUS XMMHUYECKOr0 3KCIepuMeHTa (11abopaTopHOro OmbITa,
71a60paTopHOM pabOThI MO UCCIICIOBAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

YMEHHUS y4eOHOrO COTPYAHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJILHOM M MCCIENOBAaTENbCKOM  JAESITENIbBHOCTH  HpPU  PELIECHUU
BO3HUKAIOLMX MpOOJieM Ha OCHOBE y4€Ta OOLIMX HHTEPECOB M COIIACOBAHMS
no3unuii (00CyXIeHusI, OOMEH MHEHHUSMHU, «MO3TOBBIE IITYPMBbD», KOOPAUHALUS
COBMECTHBIX JECHCTBUM, OIPENEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOM pabOThI U APYTHE).

PerynsiTuBHbIE YHUBeEPCAJIbHbIE YUeOHbIE 1elCTBUSA:

YMEHHE CaMOCTOSTEIbHO OINPENENSATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYILECTBISATh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENHHOCTD, BEIOMpPATh Hanbosiee 3(hPeKTUBHBIE CITOCOOBI PEIICHUsT yIeOHBIX U
MO3HABATEIBHBIX 3a/1ad, CaMOCTOSTEIHLHO COCTaBIATh WM KOPPEKTUPOBATH
IPEIIOKEHHBIA AJITOPUTM JIEWCTBUM TIPU BBINOJHEHUM 33JaHUM C Y4YETOM
MOJIyYCHHSI HOBBIX 3HAHUK 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUAX,
OLICHHMBAaTh COOTBETCTBUE IMOJIyUEHHOTO pe3yjbTaTa 3asBICHHOM LEIH, YMEHHUE
UCIOJIb30BaTh M aHAIM3UPOBATh KOHTEKCTHI, TIPEJIaracMbI€ B YCIOBHH 3aJJaHUM.

MNPEAMETHBIE PE3YJIBTATHI

B cocraBe mpeaMETHBIX pe3yJbTaTOB IO OCBOCHHMIO OO0S3aTEIBHOIO
colepKaHus, YCTAHOBJICHHOTO JMaHHOW (enepalbHOW pabodeil mporpaMMmon,

BBIACIAKOT. OCBOCHHBIC O6y‘-IaIOIHI/IMI/IC$I HAaY4YHBIC 3HAHUA, YMCHHA H CHOCO6I>I
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JNEUCTBHM, crenuuueckue Id TPEAMETHONM o0macTh  «XHUMHS», BHJIBI
NEATEbHOCTU 1O  TMOJYYEHHIO HOBOTO  3HAHUS, €ro HWHTEpIpeTaluH,
peoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYAITUSX.

K xoniy oOydenus B 8 kiacce npeaMeTHbIe pe3yibTaThl HA 6a30BOM yPOBHE

JIOJIKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCA YMEHUM:

e PpACKpBIBATh CMBICI OCHOBHBIX XMMHUYECKHX MOHATHI: aTOM, MOJIEKYIa,
XUMUYECKUN DIIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEJIbHAS aTOMHAS U
MOJIEKYJISIpHAasi Macca, KOJIMYECTBO BELIECTBA, MOJb, MOJIIPHAs Macca,
MaccoBasi J10JIsl XMMHUYECKOTO AJIEMEHTa B COCTMHEHUHU, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHCJICHMs, XMUMHUYECKasl peakius, KiacCuPUKaius peakiuil: peakiuu
COCAMHEHUS, PEaKIUu pa3JIoKEHUs, PEaKIUu 3aMEIICHUs, pPEeaKIuu
oOMeHa, 3K30- U SHJO0TEPMUUYECKHE PEAKIIMH, TEIII0BOU A(h(EKT peakiui,
SIPO aToMa, JICKTPOHHBIN CIION aTomMa, aTOMHasi OpOUTalb, paauyc aToma,
XUMUYECKasl CBSI3b, MOJISIPHAS U HEMOJISIpHAsl KOBAJICHTHAs! CBSI3b, MOHHAs
CBSI3b, MOH, KAaTHOH, AaHWOH, PAacTBOpP, MaccoBasi JOJIs BEIIECTBA
(TIpolieHTHAasl KOHIIEHTpAIUs) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH H
MIPUMEHSITh ATH TIOHSTUS MPU OMMCAHUU BEIIECTB U UX MPEBPAILICHUII;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JJIg COCTaBieHus (opmyin
BEIIECTB U YPABHCHUN XUMHYECKUX PEAKIUN;

e OIpENENsATh BaJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHECHUSX,
CTENEHb  OKHUCJICHUSI  DJIEMEHTOB B  OMHApHBIX  COCAMHEHUSIX,
MPUHAJICKHOCTh BEHIECTB K ONPEACIEHHOMY KIACCY COCIMHEHUW IO
dbopmynaMm, BHJ XUMHYECKOM CBsI3U (KOBaJ€HTHAas M HOHHAs) B
HEOPraHUYECKUX COCTUHCHHUSIX;

e packpsiBaTh cMmbica [lepuoanueckoro 3akona JI. WM. Mengeneena:
JEMOHCTPUPOBATh MOHUMAHUE TEPUOAUYECKOM 3aBHCUMOCTH CBOWCTB
XUMUYECKUX JJIEMEHTOB OT UX MojoxkeHus B Ilepuoauyeckoid cucreme,
3aKOHOB COXPAHEHMSI MacChl BEHIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHUSI, 3aKOHa ABOTraJipo;

e ONHUCHIBATh W XapakTepuzoBaTh TaOIMuHyto Qopmy Ileproguueckoit
CUCTEMbl XHMMHMUYECKHUX OJJIEMEHTOB: pa3jiuyaTh [OHATHS «TJIaBHAs
noarpynna (A-rpynna)» u «mnobdoyHasi noarpymnmna (b-rpymnma)», mManeie u
0oJbIIIME TIEPHOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPbIE HMEIOTCS B
tabmunue «llepmomnueckas cucremMa xumuyeckux osaementoB I .
MeHnneneeBay C UHUCIOBBIMH XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB
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XUMHYECKUX 3JIEMEHTOB (COCTaB U 3apsij spa, 00Iee YHUCIIO JIEKTPOHOB U
pacnpesieseHue ux 1o IEKTPOHHBIM CIIOSIM);

e KJIACCHU(PUIUPOBATh XMMHUYECKHE AJIEMEHTHI, HEOPTAHHMUYECKUE BEIECTBA,
XUMUYECKUE peakiuu (10 YHCIy M COCTaBYy YYACTBYIOIIUX B PEaKUUU
BEIIECTB, MO TEII0BOMY 3 (DexTy);

e XapaKkTepu30BaTh (OMUCHIBATH) OOIIME XHUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPKAasi OMUCAHUE MPUMEPAMU MOJEKYIISPHBIX
YPaBHEHHI COOTBETCTBYIOIIMX XUMUUECKUX PEAKIIHI;

e TPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXKHOCTM TPOTEKAHUS XMMHUYECKUX TMpEBpalICHUN B
Pa3IUYHBIX YCIOBUSX;

e BBIYUCIISATH OTHOCUTEJBHYIO MOJIEKYIISIPHYIO U MOJISIPHYIO MAacChl BEILIECTB,
MacCOBYIO JIOJIF0 XMMHMYECKOrO »JieMeHTa Mo (opMmysie COeIUHEHHS,
MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI [0 YPABHEHUIO
XUMHUYECKOU peakLny;

e TPUMEHATH OCHOBHBIE OMEPALIMH MBICIUTEIbHON AEITEIbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, OO0O0OIIEHHE, CHUCTeMaTH3alHio, KiIacCUu(UKaIINIO,
BBISIBJICHUE TIPUYMHHO-CJICJACTBEHHBIX CBSI3€M — MJI1 M3Y4YCHHUSI CBOWMCTB
BEIIECTB U XHUMHYECKUX pEaKIui, €CTeCTBEHHO-HAyYHbIE METO/bI
MO3HAHUS — HaONIOJEHUE, W3MEpPEHHE, MOJCIMPOBAHUE, SKCHEPUMEHT
(peayIbHBIN U MBICIICHHBIN);

e CIIEJOBATh IPABUJIAM NOJIb30BAHUS XUMUYECKOH MTOCY 101 U 1a00paTOPHBIM
o0opyZOBaHMEM, a TaKXe NpaBWIaM OOpalleHHs C BEIIeCTBAaMU B
COOTBETCTBUM C HMHCTPYKLUMSMH TIO BBIINOJHEHUIO J1aDOPaTOPHBIX
XUMHUYECKUX ONBITOB MO MOJYYEHUIO U COOMPAHUIO Ira3000pa3HbIX BEIIECTB
(Bomopoza M KHCIIOPOJA), MPUTOTOBJIEHUIO PACTBOPOB C OMPENEIEHHOM
MacCOBOM J0JIEM PAaCTBOPEHHOIO BEIECTBA, IUIAHUPOBATH W MPOBOAUTH
XUMHUYECKUE 3KCHEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHUCJIOT C MOMOIIBI0 MHAUKATOPOB (JIAKMYC, (eHOI(PTaTCHH, METUIOPAHK
U Ipyrue).

K xoniy oOydenus B 9 kjacce npeIMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTD Y O0yUYAIOLIUXCS YMEHHIA:

e PpACKpBIBATH CMBICI OCHOBHBIX XHWMHUYECKUX TMOHSATUN: XUMHUYECKUM
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTUOH, aHHOH, MPOCTOE BELIECTBO,
CJIOKHOE BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKasl PeaKIusi, XUMUUIECKasi CBA3b, TEIIOBOU d(PhEeKT
peakinuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJHTHI,
HE3JIEKTPOIUTHI, AIEKTPOJIMTHYECKAs TUCCOLUMALMS, PEAKIUH HOHHOIO

oOMeHa, Karamu3aTtop, XUMHUYECKOE paBHOBECHE, oOOpaTHUMble U
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HEeoOpaTUMBIE PEaKIMU, OKHUCIUTEIbHO-BOCCTAHOBHUTEIBHBIE PEaKIINH,
OKHCJIUTEIb, BOCCTAHOBHUTEIb, OKHCIIEHHE U BOCCTAHOBJIEHUE, AJIIOTPOIIHS,
aM(pOTEPHOCTD, XUMUYECKast CBA3b (koBaJIEHTHA, MOHHAs,
METaJUTMYECKast ), KPUCTAIUINYECKAs PEHIETKA, KOPPO3HS METAILIIOB, CILIABBI,
CKOPOCTh XMMHUYECKOW pEaKUUH, MPEIEIbHO AOMYCTHUMAasi KOHLIEHTpaIus
ITJIK BemiecTna;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHYECKHUX TMOHITUH H
IPUMEHATH 3TH HOHITHUS [IPU ONMCAHUU BEUIECTB U UX NIPEBPALICHU;

e HCIMOJb30BaTh XHMHUYECKYIO CHUMBOJIMKY JUIsl COCTaBJICHHS (HOpMyT
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINN;

e OIPENENATh BAJEHTHOCTh U CTENEHb OKUCIEHUS XUMUUECKUX DJIIEMEHTOB B
COCIMHEHUSIX Pa3JIMYHOrO COCTaBa, NPHUHAMICKHOCTh BEIIECTB K
OnpeneNiEHHOMY KJlacCy COeauHEeHuM mo ¢dopmysnam, BUJI XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WMOHHAs, MeETaJuIMuyeckasi) B HEOPraHUYECKUX
COEIMHEHHUSIX, 3apsj MOHA M0 XUMUYECKON (opMylie, XapaKTep cpelbl B
BOJIHBIX PAacTBOpax HEOPraHMYECKUX COCTUHEHUMN, TUI KPUCTAIMYECKOU
PELIETKN KOHKPETHOTO BELIECTBA;

e packpbeiBaTh cMmbich Ilepuomumueckoro 3akona JI. WM. MengeneeBa u
J€MOHCTPUPOBATh €ro MOHUMaHUE: ONMUChIBAaTh W XapaKTepU30BaTh
tabnnunyto Gopmy Ilepuoanueckoid cUCTEMbl XMMHUYECKHX 3JIEMEHTOB:
paznuyaTh MOHATHUS «IJIaBHAs mnoArpynna (A-rpynmna)» U «1moOoyHas
noarpynna (b-rpynmna)», wmanble u OOJbIIME MEPUOIBI, COOTHOCUTH
0003HaYeHus1, KOTOPbIE UMEIOTCS B IEPUOINYECKON TAOIHIIE, C YUCIOBBIMU
XapaKTEepPUCTUKAMU CTPOCHHUSI aTOMOB XMMHUUYECKHX 3JIEMEHTOB (COCTaB U
3apAn  sApa, oOmIee YHWCIO 3JIEKTPOHOB U PACIPENENICHHE HUX 110
AIEKTPOHHBIM CIIOSIM), OOBSICHITH OOIIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOICTB 3JIEMEHTOB M WX COEAUHEHUH B Mpeleiax MayblX NEPHOJIOB U
IJIaBHBIX MOJAIPYII C YYETOM CTPOCHUS UX aTOMOB;

e KIacCU(UIUPOBATh XUMHUECKHUE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHUYECKHE peakuuu (10 YUCIAy M COCTABY YYACTBYIOUIMX B PEAKLHH
BEIIECTB, N0 TEIIOBOMY 3(P(EeKTy, MO U3MEHEHHUIO CTENEHEH OKUCIICHHUS
XUMUYECKUX JIEMEHTOB);

e XapakTepu30BaTh (OMHCHIBATH) OOIMHUE W CICIMPUICCKUE XHUMHYECCKUE
CBOMCTBAa MPOCTBHIX M CIOXHBIX BEIIECTB, MOJTBEPKIasi ONUCAHUE
MpUMepaMHi MOJICKYJISIPHBIX U HOHHBIX YPAaBHEHUN COOTBETCTBYIOLIUX
XUMHUYECKHUX PEaKIU;

e COCTAaBJIATH YPaBHEHHS JJIEKTPOJIUTHUYECKOM JUCCOLMALIMM  KHUCIOT,
LIETIOYEN U COJIEU, TIOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKLIUM MOHHOTO
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oOMeHa, YypaBHEHUsA peakuuil, MOATBEPKIAIOIINX CYIIECTBOBAHUE
TEeHETUYECKOM CBSI3U MEXK/y BELIECTBAMH PA3IMYHBIX KJIACCOB;

e pacKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHi
MOCPEACTBOM COCTABJICHUS 3JIEKTPOHHOrO OajaHca 3TUX peakUui;

e IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT MX CTPOCHMS,
BO3MOKHOCTH TPOTEKaHUs] XMMHUYECKHUX MPEBPALICHUI B pa3iIMYHBIX
YCIIOBUSIX;

e BBIYUCIATH OTHOCUTEIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELIECTB,
MacCOBYIO JIOJI0 XUMHYECKOIO 3JEMEHTa MO0 (opMmyse COeAMHEHUs,
MacCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE, IPOBOAUTH PACUETHI IO YPaBHEHUIO
XUMHUYECKOHN peaKlny;

e coOIIOaaTh MpaBUIIa MOJIb30BAHUS XUMHYECKOH MOCY 101 1 1a00paTOPHBIM
o0opynoBaHMEM, a TakXKe TpaBuia OOpalieHUs C BEIIECTBAMHU B
COOTBETCTBUM C HHCTPYKUMSMH IO BBINOJIHEHUIO JITaDOPAaTOPHBIX
XUMHYECKUX OTIBITOB IO TOTYYEHUIO M COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(aMMHaKa u yriaeKucioro rasa);

e TPOBOAMTH PEAKIINH, TIOTBEPKIAIOIINE KaYECTBEHHBIN COCTaB Pa3TUIHbIX
BEIIECTB: PACIO3HABATh OMNBITHBIM MyTEM XJIOPHI-, OPOMHUI-, UOIUI-,
kapOonart-, ¢ocdar-, cunukar-, cyiabdar-, TUAPOKCHUII-MOHBI, KAaTHOHBI
aMMOHHUSI M HMOHBI M3yYEHHBIX METAIJIOB, MPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIECTB;

e TPUMEHSTH OCHOBHBIE ONEPALIMN MBICIUTEIHHON JESITENbHOCTH — aHATN3 U
CUHTE3, CpaBHEHUE, 0000IIeHUE, CUCTEMATU3AIINIO, BBISBICHUE TPUUUHHO-
CIIEICTBEHHBIX CBS3EH — JI1 M3y4EHHUS] CBOMCTB BEUIECTB U XUMHUYECKHX
peaxiuii, eCTEeCTBEHHO-HAYYHbIE METOJbl IMO3HAHUS — HaONIO/ICHNE,
U3MEpPEHHE, MOJICTIMPOBAHUE, SKCIEPUMEHT (PEabHbII U MBICICHHBIH).
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TEMATHUYECKOE IINTAHUPOBAHUE

8 KUIIACC
Non/ HauMeHoBaHMe pa3ie/ioB U TeM KoanyecTBo yacos JJIeKTpOHHbIe (LM (ppoBbIe) 00pa3oBaTeIbHbIE
o n/m
NporpamMmbl Bceero pecypchl
Pasnea 1. IlleppoHayanbHble XUMHYECKHE NOHATHS
Xumus — BakHas 00JIaCTh
11 €CTECTBO3HAHUS U NMPAKTHYECKOU 5 bubnuoteka I{OK https://m.edsoo.ru/7f41837¢
JIeSITENIbHOCTH YellOBeKa
1.2 BemecTBa u xuMruueckue peakimm 15 bubnuoteka I{OK https://m.edsoo.ru/7f41837c
Hroro mo paznueny 20

Pasjen 2. BaxHeiine npeactaBuTe i HEOPraHMYeCKUX BellecTB

Boznyx. Kucnopog. [lonsitue 06

2.1 6 bu6numoreka L{OK https://m.edsoo.ru/7f41837c
OKCHUIOax
B Al

2.2 OHOPOZLLIOHATHE O RuCHOTAX # 8 bubnuoreka I{OK https://m.edsoo.ru/7f41837c
COJIAX
Boga. P I 0

2.3 O/, TACTBOPEL. LIOMATHE 0 5 Bu6morexa LIOK https://m.edsoo.ru/7f41837¢
OCHOBAHUAX
o

2.4 CHOBHDIC fﬂaccm HEOprHHpECkux 11 bubmmoreka ITOK https://m.edsoo.ru/7f41837¢
COCIMHCHUH

Wroro mo pazneny 30

Pasnen 3. [llepuonnueckuii 3axkon u [lepuoagnyeckas cucrema xumudeckux 3j1eMeHToB /I. . MenaeneeBa. CTpoeHne aToMOB.

Xumudeckas cBsizb. OKHCINTEIHLHO-BOCCTAHOBHUTEIbHbBIE peaKIuu

3.1

Ilepuoguyeckuil 3aK0H U
[Tepuoauueckas cucrema

7

Bu6nuorexa L{OK https://m.edsoo.ru/7f41837¢

JIOKYMEHT MOZMUCAH SNEKTPOHHOM MOAMUCHIO

MYHULIMNAJIbHOE OBLLIEEOBEPA3OBATE/IbHOE YYPEXXAEHUE "CPEAHSASA
LLIKOJIA N2 130 BOPOLUWJIOBCKOIO PAMOHA BOJITOMPAJA", YepHeHko
Onbra HukonaesHa, [inpekTop

08.10.24 17:16 (MSK)
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XUMHUYECKHUX 31eMeHToB [l. W.
MenneneeBa. CtpoeHue atoma

3.9 Xumuueckast cBA3b. OKHUCIUTENbHO- 8

BOCCTAHOBUTCIIBHBIC PEAKIITNN

bubnuoreka I{OK https://m.edsoo.ru/7f41837¢

Wroro no pazneny 15 bubanoreka LOK https://m.edsoo.ru/7f41837¢c
PezepBHOE Bpems 3 bubmuoteka I{OK https://m.edsoo.ru/7f41837c
OBILIEE KOJIMYECTBO YACOB I10 68

I[MPOT'PAMME

JIOKYMEHT MOZMUCAH SNEKTPOHHOM MOAMUCHIO

Onbra HukonaesHa, [inpekTop
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9 KJIACC

No 11/ HaunMeHoBaHMe pa3ieiioB U TeM KosinyecTBo yacos DJIeKTpOHHbIe (LM (poBbIE)
°n/m
NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE pecypchl
Pa3nen 1. BemecTtBo m XMMu4eckue peakuumn
[ToBTOpeHMe U yriryoneHue 3HaHu’
1.1 P M 5 Bu6miorexa LIOK https://m.edsoo.ru/7f41a636
OCHOBHBIX pa3/IeJIoB Kypca 8 Kjacca
OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHX
1.2 . p 4 bu6mmotreka [{OK https://m.edsoo.ru/7f41a636
peakuii
DNEKTPOIUTHIECKAS JUCCOIHAITHSI.
1.3 P g ra 8 bubnmuoreka [1OK https://m.edsoo.ru/7f41a636
XUMHUYECKUE PEaKIMU B PacTBOpax
Hroro no pazneny 17
Pasnen 2. HemeTa/u1bl M X COeIMHEHMS
OO11as xapakTepuCTHKa XMMUYECKHX
2.1 H P P 4 bu6mmoreka [{OK https://m.edsoo.ru/7f41a636
anemeHToB VIIA-rpynmel. ["amorens
OO11as xapakTepuCTHKa XMMUYECKHX
2.2 anemeHToB VIA-rpynnsl. Cepa u e€ 6 bubnuoreka LIOK https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO011as XapakTepUCTUKA XUMHUUECKHUX
2.3 anemeHToB VA-rpynisl. A30T, pochop u 7 bubnuoreka LIOK https://m.edsoo.ru/7f41a636
UX COEIUHEHUS
OOm1as xapakTepUCTHKa XMMUYECKHX
24 anemeHToB |VA-Tpynnsl. Yriepon u 8 bubnuoreka LIOK https://m.edsoo.ru/7f41a636
KPEMHUI U UX COEIUHEHUS
Hroro no pazneny 25

Paznena 3. MeTa/lIbl M MX COeANHECHUSA
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3.1 OO011111€ CBOMCTBA METAILIIOB 4 bu6munoreka LIOK https://m.edsoo.ru/7f41a636
3.2 Baxxuelinme MeTaaiabl U X COEQUHEHUS 16 bu6munoreka LIOK https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pa3nen 4. XuMusi u OKpy»kaoumas cpeaa
4.1 E:E;Zza ¥ MATCPHAIEL B HKU3HH 3 bu6mmoreka [{OK https://m.edsoo.ru/7f41a636
Hroro mo pasnery 3
PesepBHOE Bpems 3 bubmmoreka [{OK https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68

JIOKYMEHT MOZMUCAH SNEKTPOHHOM MOAMUCHIO
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IHOYPOYHOE IIVTAHUPOBAHHUE

8 KJIACC
KounuecTBO 4acoB
Ne i/ Tema ypoka
Bcero

1 [Ipenmer xumuu. Ponbs XMMUHK B )KM3HU YEJIOBEKA. Telia U BEUIECTBA

[ToHsTHE 0 METOIAX MO3HAHUS B XUMUHU
3 [Ipaktuyeckas padora Ne 1 «[IpaBuna paboTsl B 1abopaTopuu U MPUEMBI 0OpaIeHus ¢ 1

1ab0opaTOPHBIM 000PYIOBAaHHEM)
4 Uuctele BemecTBa 1 cMecu. CrocoObl pa3esieHus cMecei 1
5 [TpakTuueckas pabora Ne 2 «Pa3nenenue cmecei (Ha mpUMepe OYHCTKH MTOBAPEHHOMN COJH )» 1
6 ATOMBI 1 MOJIEKYJIBI 1
7 XVMUYECKHUE 3JIEMEHTHI. 3HAKU (CUMBOJIbI) XUMUYECKUX 3JIEMEHTOB 1
8 [TpocTsie 1 CIIOKHBIE BEIIECTBA 1
9 ATOMHO-MOJIEKYJISIPHOE YUCHUE 1
10 3aKOoH MMOCTOSHCTBA COCTaBa BellecTB. XuMuyeckas ¢popmyia. BageHTHOCTh aTOMOB 1

XUMHYECKUX DJICMEHTOB
11 OTtHocuTenbHas aroMHas Macca. OTHOCUTENbHAS MOJIEKYJISIpHAst Macca 1
12 MaccoBast 1019 XUMUYECKOr'0 DJIEMEHTA B COe IUHEHNU 1
13 KomnuectBo BemecrBa. Moib. MosipHas macca 1
14 dusnyecKkre ¥ XUMUYECKHE SIBICHUS. XUMUYECKast PEaKIIus 1
15 [Ipu3HaKy 1 yCI0BUS IPOTEKAHUS XMMHUYECKUX PEaKITUi 1
16 3aK0H COXPAHEHHS MACChl BEIIECTB. XMMUYECKHUE YPaBHEHUS 1
17 Boruncnenus komu4ecTBa, Macchl BEIIECTBA 110 YPAaBHEHUSIM XUMUYECKUX PEaKIUil 1
18 Knaccudukanus XuMuuecKux peakiuii (COeAMHEHUS, Pa3IoKeHHs, 3aMEeIeHH s, OOMEHa) 1
19 M. B. JIomoHOCOB — yuéHbIii-3HITMKIIONEeAUCT. OOO00IICHHE U CUCTeMAaTU3allus 3HAHUIA 1
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20 Kontponbnas pabora Nel mo teme «BemiecTBa 1 XUMHYECKUE PEAKITII)

21 Bo3nyx — cmecs razos. CocraB Bo3ayxa. Kucnopon — sneMeHT u pocroe BemiecTBo. O30H

29 du3nyecKkre U XUMHUYECKHUE CBOMCTBA KHCIIOpoaa (peakiuu okucieHus, roperue). [loastue 06 1
OKCHJIaxX

23 Crioco0bI momy4deHus: KUCIopo/ia B 1abopaTOpHH U MPOMBIIIIIEHHOCTH. [IprMeHeHne kuciaopoaa 1

24 TernoBoii 3¢ eKT XUMHUUECKON peaklnu, MOHITHE O TEPMOXUMHUYECKOM ypaBHEHUH, 3K30- U 1
SHIOTEPMUYECKUX PEAKIUAX

25 TonnuBo (HeTh, yronb U MeTaH). 3arpsi3HEHUE BO3/1yXa, CIIOCOOBI €ro MpeI0TBpaICHUS 1

26 [Ipaktuueckas pabora Ne 3 mo reme «llonyueHue u cobupanue KHCIOpoaa, H3yUEHUE ero 1
CBOMCTB»

27 Bonopoa — aneMeHT u mipoctoe BemiecTBo. Haxoxaenue B mpupoje 1

28 duznyeckre U XMMHUECKHE CBOMCTBa Bojopoa. [Ipumenenue Bonopoaa 1

29 [ToHsiTHE O KUCIIOTaX U COMAX 1

30 CriocoOblI IoTy4eHHst BO10po/ia B 1abOpaTopuu 1

31 [Ipaktuueckas pabora Ne 4 mo reme «llonyueHue u cobupanue BOAOpoa, U3y4yeHHe ero 1
CBOMCTB»

32 MonsipHbIii 00BEM Ta30B. 3aKOH ABOTaipo 1

33 Boruncnenus o0bEMa, KOMMUYECTBA BEIIECTBA Ta3a IO €ro U3BECTHOMY KOJTUYECTBY BEIIECTBA 1
Ui 00bEMY

34 Boruncnenus 00bEMOB ra30B 110 YpaBHEHHUIO PeaKIIMKM Ha OCHOBE 3aKOHA OOBbEMHBIX OTHOIICHHM 1
ra3oB

35 dusnueckre 1 XUMHUUECKHE CBOIICTBA BOJIBI

36 CocraB ocHoBanuii. [ToHsiTHe 00 MHAMKATOpPAX

37 Bopa kak pactBoputens. HachllieHHbIe U HEHACHIIIEHHBIE pacTBOPBL. MaccoBast 10715 BelecTBa 1
B pacTBOpE

38 [Ipaktuueckast padora Ne 5 mo Teme «lIpuroroByienre pacTBOPOB C OMpPeAETEHHON MaCCOBOM 1
JI0JIei pacTBOPEHHOT'O BEIIECTBA Oneparop /10,000 "Kounasua "Texaop”
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39 Kontponbnas pabora Ne2 no reme «Kucnopoa. Bonopoa. Boga» 1

40 Oxcupl: coctas, KilacCU(pUKaLns, HOMEHKIIATypa 1

41 [Tomydenue 1 XUMUYECKHE CBOMCTBA KUCIIOTHBIX, OCHOBHBIX M aM(DOTEPHBIX OKCUIOB 1

42 OcHoBaHuS: COCTaB, KiacCUpUKaIMsi, HOMEHKIIATypa 1

43 [Tonydyenune u XuMHUYECKUE CBOMCTBA OCHOBAHUI 1

44 Kucnotsr: cocras, kinaccudukanus, HOMEHKIATypa 1

45 [TomyyeHue u XUMHYECKHE CBOMCTBA KUCIOT 1

46 Conu (cpeHue): HOMEHKIIATYpa, CIIOCOOBI TTOTYYEHUS, XUMHUYECKUE CBOMCTBA 1

47 [IpakTuueckas pabota Ne 6. Periennie skcriepiMeHTalbHBIX 33724 10 TeMe «OCHOBHBIE KIIACCHI 1
HEOPTaHWYECKUX COCTUHCHUIN

48 ['eHeTnveckas CBsA3b MEXAY KJIaCCAaMU HEOPTAHMYECKUX COSAMHEHUN

49 O0001IeHEe 1 cUCTEMAaTHU3alis 3HaHUI

50 Kontponbnas padora Ne3 o Teme "OCHOBHBIE KJIacCChl HEOPTaHMYECKUX COSTMHEHUIN"

51 [IepBbie MOMBITKU KIacCU(PHUKAIINN XUMUYECKHX AJIeMEHTOB. [IoHATHE O TPyMIax CXOAHBIX 1
3JIEMEHTOB

52 [Tepuoanueckuii 3akoH u [leprnonnueckas cucrema xumudeckux 3neMentoB . M. Menneneesa

53 [Tepuonpl, rpymImbl, TOATPYIIIHI

54 Crtpoenue atromoB. CoctaB aTOMHBIX sifiep. M3oTormbl

55 CtpoeHue 31MeKTPOHHBIX 000JI04eK aTOMOB 3J1eMeHTOB [lepuoanueckoii cucremsr . U. 1
Menneneena

56 XapakTepucTUKa XMMUYECKOT 0 3JIEMEHTA 1O €ro nojoxenuto B [lepuoanueckoii cucreme . U. 1
MeneneeBa

57 3nauenue [lepuoaudeckoro 3akoHa Js pa3BuTust Hayku u npaktuku. J[. . MenneneeB — 1
YUEHBI, IEAATOT U TPAKIAHUH

58 DNEKTPOOTPHUIIATETLHOCTh AaTOMOB XMMHUYECKUX 3JIeMEeHTOB/ Beepoccuiickas mpoBepovHas 1
pabota

59 HNonnast xumMmueckast CBsI3b Onepatop 340 00dl"KoMnarms "Tenzop”
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60 KoBanenTtHas nonsipHasi XMMHUYECKasi CBS3b 1
61 KoBaneHnTHas HenonsipHas XUMHYECKasi CBA3b 1
62 CTerneHb OKHCIICHUS 1
63 OKUCIUTENEHO-BOCCTAHOBUTENFHBIC PEaKIIH 1
64 OKHCIIUTEIH U BOCCTAHOBHUTEIIN 1
65 Kontponbnas padora Ne4 o teme «Ctpoenne atoMa. XUMUYECKasi CBS3b) 1
66 PesepBHEIi ypok. O000IIeHNEe U CHCTeMaTH3aIusl 3HAHUH 1
67 PesepBHbIil ypok. O6001IeHNE ¥ CHCTeMaTH3aIs 3HAHUT 1
68 PesepBHblIil ypok. O6001IeHNEe U crcTeMaTH3alus 3HaHU ! 1

OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68
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9 KJIACC

KoanuyecTBO yacos
Ne i/ Tema ypoka
Bcero
1 [Tepuonnueckuii 3akoH. Ilepuoanueckas cucrema xuMuueckux anemeHTos . . Menaeneesa 1
2 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XUMUUYECKUX AJIEMEHTOB MEPBBIX TPEX MEPUOOB 1
3 Knaccugukarus 1 HOMEHKJIaTypa HEOPraHUYECKUX BEIIECTB 1
4 Byl XuMU4ECKOM CBSI3U M TUIIBI KPUCTALNIMYECKUX PEIIETOK 1
5 Kontponbnas padora Nel mo teme «IloBTopeHne u yriyoiieHre 3HaHuH OCHOBHBIX pa3ziefioB 1
Kypca 8 kiacca»
6 Krnaccudukarus XuMHUECKUX PEAKIUN O Pa3IMYHBIM MTPHU3HAKAM 1
7 [TonsATHE O CKOPOCTH XUMUYECKOW peakuuu. [IoHsTHE O TOMOIr€HHBIX U FETEPOreHHBIX 1
peaKIusx
8 [TonsiTue 0 xXuMHUYeckoM paBHOBecUH. DAaKTOPHI, BIUAIONINE HA CKOPOCTh XUMHYECKON peaKkInu 1
Y TIOJIOXKEHUE XMMHUYECKOTO PAaBHOBECHS
9 OKuUCIUTENbHO-BOCCTAHOBUTEIIbHBIC PEAKIIUU
10 Teopus snexkTponuTHuecKoi aucconnanu. CUIbHBIE U CITIa0bIe AJICKTPOIUTHI
11 Wonnble ypaBHEHHS peakiuit
12 XYMUYECKHE CBOMCTBA KUCIOT M OCHOBAHMIA B CBETE MPEJICTABICHUI 00 3JIEKTPOIUTUIECKON 1
JICCOIUAITIH
13 XHWMHUYECKHE CBOMCTBA COJIEH B CBETE MPECTABICHUN 00 IJIEKTPOIUTUUECKON JUCCOIHAIIIT 1
14 [TonsiTHE O TUAPOIU3E CONICH 1
15 O000111eHIE B CHCTEMATHU3aIIMs 3HAHUH 1
16 [Ipaktuyeckas pabora Ne 1. «Perienue skcriepuMeHTAIbHBIX 3aa4» 1
17 Kontponbnas pabora N2 mo teme «NEKTpONUTHIECKas IUCCOHAHsl. XUMHUUECKUE PEaKIINH 1
B pacTBOpax»
18 OO01as xapakTepuCcTUKa FAIOreHOB. XMMUYECKUE CBOIICTBA HA IPUMEpe XJI0pa Onepatop 3710 00CL"Komnanus "Tenszop”
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19 XnopoBogopoa. ConsiHasi KUCIIOTa, XUMHUUECKUE CBONCTBA, MOJTYUYEeHUE, IPUMEHEHHE 1

20 IIpaktuyeckas padora Ne 2 o Teme «IlonmydeHue coysiHON KUCIOTHI, U3y4eHUe €€ CBOUCTB 1

21 Brrunciienus mo ypaBHEHUSIM XUMUYECKUX PEaKIUil, €CIIM OJJMH U3 PEareHTOB JaH B N30BITKE 1

22 OOm1as xapakTepucTuka 3neMeHToB VIA-Tpynmnsi 1

23 AnnorpomHbie MoauUKauU cepbl. HaxoxaeHune cepbl U €€ COeTMHEHUHN B TIPUPOJIC. 1
XUMHUYECKUE CBOUCTBA CEPBI

24 CepoBonopon, cTpoeHue, pU3nuecKue 1 XMMUYeCKUe CBOMCTBA

25 Oxcupl cepbl. CepHas KUCIOTa, PU3NYECKUE M XUMUYECKUE CBOICTBA, MPUMEHEHUE

26 XVMHYECKHE peaKiuy, JIeXkKalllie B OCHOBE IPOMBILIIEHHOTO CI0co0a MOIy4yeHUs! CEpHOM 1
KHCJIOTBI. XUMHYECKOE 3arpsi3HEHNE OKPYXKAroIlel cpe/ibl COeTMHEHUSMU CEephl

27 Brruucnenune maccoBoi J10JIM BbIX0J1a TPOYKTA PEAKIIMHU 1

28 OOm1ast xapakTepucTHKa 31eMeHTOB VA-rpymnmbl. A30T, paclipoCcTpaHeHHE B IPUPOJIE, 1
¢bu3nyeckrue 1 XMMUYECKHE CBOWCTBA

29 AmMHaKk, ero pu3nyUecKre U XMMHUYECKHEe CBOMCTBA, MTOJy4YeHHE U IPUMEHEHHUE

30 IIpaktuyeckas padora Ne 3 o Teme «I[lonyueHne ammuaka, U3yueHue ero CBONCTBY

31 A3o0THas Kucnora, e€ pu3nyeckne 1 XUMHUECKUE CBOICTBA

39 Hcnonb30BaHNe HUTPATOB U COJIEH aMMOHHMSI B KAYECTBE MUHEPAIBHBIX YA0OPEHHIHA. 1
XUMHUECKOE 3arpsi3HEHNE OKPY>KaIOLIeH Cpe/ibl COSJMHEHUSIMH a30Ta

33 ®ocdop. Oxeua hochopa (V) u dpocdhopHas kuciora, pusnueckre 1 XMMHUIECKUE CBOICTBA, 1
MOJIy4eHHe

34 Hcnonb3oBanue GocdaTroB B KaueCTBE MUHEPAIbHBIX yI00peHuil. 3arps3HeHre npupoaHon 1
cpensl pocharamu

35 VYrnepoa, pacnpocTpaHeHue B Ipupoae, Gru3ndeckue 1 XMMUYECKHe CBOMCTBA 1

36 Oxcunpl yriepoaa, ux (pu3n4eckre 1 XUMHUECKUE CBOMCTBA. DKOJIOrHYECKUEe MPOOIEMBI, 1
CBsI3aHHBIE C OKcuaoM yriepoaa (1V)

37 VYronbHas KHCIO0TA U €€ CONn 1
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38 [IpakTuueckas pabota Ne 4 mo reme "[lomydenue yrinekucioro ra3a. KauectBeHHas peakius Ha 1
KapOoHaT-noH"

39 [TepBoHavanbHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COSIMHEHUSAX YTiepoaa

40 KpemHuuii u ero coequHeHUs

a1 IIpakTuyeckas pabora Ne 5. Pemienne sxcniepuMeHTa bHbBIX 33a4 110 Teme «Baxuelme 1
HEMETAJUIbl U UX COEeTUMHEHUS

42 KonTtponbhas padora Ne3 no Teme «BakHelIne HEMETauTbl M UX COSTUHEHUS 1

43 OO01mas xapakTepucTUKa XUMHUYECKHUX JIEMEHTOB — METaJIoOB. MeTayuinyeckas CBs3b U 1
MeTaJTMIecKasi KpucTautndeckas penérka. Gru3udeckne CBOHCTBA METANIOB

44 XHUMHYECKHE CBOMCTBA METALIOB. DJIEKTPOXUMHYCCKUN Pl HAMPSHKCHUH METAJIJIOB 1

45 O6mue ciocoObl nony4yeHus MetamioB. CruiaBbl. Beuucienus no ypaBHEHUSIM XUMHUECKUX 1
peaxIuii, eCu OJJMH U3 PEareHTOB COJEPIKUT MPUMECH

46 [TonsITHE O KOPPO3HH METAIIIIOB 1

47 [lesrouHBIE METALIBI 1

48 OKcuIbl U THAPOKCUIBI HATPUS U KAJIUSI 1

49 [llemrouHO03eMeNbHBIC METAIIIBI — KaJbIIUA M MarHUH 1

50 Baxueiime coeqnaeHns KajablUs 1

51 O000111eHIE U CHCTEMATU3allis 3HAHU I 1

52 JXe€ctkocTh BO/IBI U CIOCOOBI €€ YCTpaHEeHUs 1

53 [Ipaktuyeckas padora Ne 6 o Teme "XKECTKOCTh BOJIBI U METO/IBI €€ yCTpaHeHUs" 1

o4 AOMUHMN 1

95 AmpoTepHbIC CBONCTBA OKCH/IA M TUIPOKCHIA 1

56 Kenezo 1

57 Oxcupl, ruapokcuanl U conu xenesa (1) u sxemnesa (1) 1

58 O06001eHE U CUCTEMATU3alUA 3HAHUI 1
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59 [Ipaktuyeckas pabora Ne 7. Pemenne sxciepuMeHTa bHbBIX 33a4 110 Teme «Baxuelme 1
METaJIJIbl U UX COEIMHEHUS
50 Boruncnenus mo ypaBHEHUSIM XUMUYECKUX PEAKIUi, €CITH OJJUH U3 PEareHTOB JaH B U30BITKE 1
WM COAEPIKUT PUMECH. BBIYUCIIEHISI MACCOBOM JIOJHM BBIXOJIA MMPOYKTA PEaKIIUU
61 O06001eHE U CUCTEMATU3allAA 3HAHUI 1
62 KonTtponbnas padora Ne4 o Teme «BaskHeime MeTaibl 1 UX COSTUHEHUS 1
63 BemectBa 1 MaTepuansl B IOBCEAHEBHOM KU3HH YEIOBEKa 1
64 XHUMHYECKOE 3arpsi3sHEHUE OKPYIKAIOMIEH Cpepl 1
65 Ponp XuMuM B pelIeHUH SKOJIOTMYECKUX MpolieM 1
66 PesepBHblil ypok. O6001IeHNEe U cCTeMaTH3alus 3HaHU ! 1
67 PesepBHeIil ypok. O6001IeHNEe U cHCTeMaTH3alusl 3HaHU N 1
68 PesepBHeIil ypok. O6001IeHNEe U cCHCTeMaTH3alusl 3HAHU N 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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LLIKOJIA N2 130 BOPOLUUJIOBCKOIo PAMOHA BOJITOIPAA", YepHeHko
Onbra HukonaeeHa, AnpekTop




Onepatop 30 000 "KomnaHus "TeHsop" ——
JOKYMEHT MOAMUCAH SNEKTPOHHOWM NOAMUCHIO

MYHULIUNAJIbHOE OBLLEOBPA3OBATEJIbHOE Y4PEXXIEHME "CPEQHSASA 08.10.24 17:16 (MSK) Ceptudwmkat 1F5FE732294474EDF5B11DE1DO6C6E4F
LLIKOJIA N2 130 BOPOLUUJIOBCKOIo PAMOHA BOJITOIPAA", YepHeHko
Onbra HukonaeeHa, AnpekTop




YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYEHUKA

METOINYECKHUE MATEPHUAJIBI UISA YUUTEJA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH

HUHTEPHET

Onepatop 340 000 "KomnaHus "TeH3op"

[IOKYMEHT MOATMWUCAH 3/TEKTPOHHOW NOAMNUCHIO

MYHULUUNAJIbHOE OBMEOEPABOBATEQbHOE YYPEXXAEHUE "CPEOHSASA 08.10.24 17:16 (MSK) Ceptudumkat 1F5FE732294474EDF5B11DE1DO6C6E4F
LUKOJIA N2 130 BOPOLUMJTOBCKOIO PANOHA BOJITOrPAAA", YepHeHko
Onbra HukonaesHa, vpexkTop




Onepatop 340 000 "KomnaHus "TeH3op" ——
JOKYMEHT MOAMUCAH 3JTEKTPOHHOW MOAMUCHIO

MYHMLUWNAJIbHOE OBLLLEOEPA3OBATE/IbHOE YYPEXXAEHME "CPEAHSASA 08.10.24 17:16 (MSK) CepTudukat 1F5FE732294474EDF5B11DE1DO6C6E4F
LIKOJIA N2 130 BOPOLLUMJTOBCKOIrO PAOHA BOJITOrPAAA", YepHeHko
Onbra HukonaesHa, Aupektop




