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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma 1o XMMHH Ha YPOBHE OCHOBHOTO 00IIIET0 00pa30BaHUs COCTaBJICHA HA OCHOBE
TpeOOBaHUI K pe3yiabTaTaM OCBOCHHS OCHOBHOW 0OO0pa3oBaTelIbHON MpPOTpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npenacraBieHHbIx B @I'OC OO0, a takke Ha OCHOBE (heaepabHOU
paboueii mporpaMMbl BOCIIMTAHUSA U C YUYETOM KOHIICTIIMU MPENOIaBaHusl Y4eOHOTO MpeaMeTa
«XuMus» B o0pa3oBaTesIbHbIX opranuzanusx Poccuiickoit @eneparui.

[Iporpamma mo XuMuu 1a€T TpPEACTAaBICHHE O IIeNsAX, OOImed crparermu OOydeHwus,
BOCIIMTAaHUS W pa3BUTUS OOy4ArOIIUXCA CpPEACTBAMU YUEOHOTO TMpenMeTa, YCTaHaBIHBACT
00s13aTeNIbHOE TPEIMETHOE COJIEpKaHMe, MPeIyCMaTPUBAET pacIpeesieHHe ero Mo Kiaccam u
CTPYKTYpUpPOBaHHUE TI0 pa3zeiaM M TeMaM IPOrpaMMBbI TI0 XHMHH, OTIPEIENeT KOJINIeCTBEHHBIE
M KAueCTBEHHBIC XAPAKTEPUCTHKH COJIEPKAHUS, PEKOMEHAYEMYIO MOCIIeI0BATEeIbHOCTD
W3YUYEHHS] XUMHUH C YIETOM MEXIPEJAMETHBIX U BHYTPHUIIPEIMETHBIX CBSI3€H, JJOTUKH YIeOHOTO
mporiecca, BO3PacTHBIX 0COOEHHOCTEH 00yJaromuXcsi, ONMpeAessieT BO3MOKHOCTH TpeaMeTa s
peanu3anu TpeOOBaHUI K pe3ylbTaTaM OCBOEHUsI OCHOBHOHM 00pa30BaTeIbHON MPOTrpaMMBbl Ha
YpOBHE OCHOBHOTO 00IIIeT0 00pa30BaHus, a TAKKE TPEOOBaHMI K pe3yabTaTaM 00ydeHUs XUMUN
Ha YypPOBHE IeJed W3y4eHUs TpeaMeTa W OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIHLHOM
NEeSITEIbHOCTH 00Y4aroIIerocst o OCBOCHHUIO Y4eOHOTO COJIEpKaHusl.

3HaHWE XUMUH CITY)KUT OCHOBOH JIIsl (JOPMHUPOBAHUSI MHPOBO33PEHUS 00YJaIOMIETOCS, €ro
MIPEJCTaBICHUI O MaTEPUAIEHOM €MHCTBE MHPA, BAXKHYIO POJIb UTPAIOT (GOPMUPYEMbIe XUMHUEH
MIPEJCTAaBICHHUS O B3aMMOTIPEBPALICHUSX SHEPTUU M 00 SBOJIIOIUK BEIIESCTB B MPHPOJIE, O MYTAX
pemieHust TI00anbHBIX TMPOOJIEM  YCTOMYMBOIO Ppa3BUTUS 4YEJIOBEYECTBA — CBHIPHEBOH,
SHEPTEeTUYECKOM, MUIIEBON M IKOJIOTHUECKOW 0€301MacHOCTH, IPOOIIEM 3JpaBOOXPaHCHHUS.

N3ydenune xumuu:

CIOCOOCTBYET pealu3allud BO3MOXKHOCTEH JUIsl caMOpa3BUTHS U (OPMUPOBAHUS
KYJIBTYpPBI IUYHOCTH, €€ 001IeH U QYHKIIMOHATIBHON IPaMOTHOCTH;

BHOCHT BKJIaJ B ((JOPMUPOBAHHE MBIIIJIEHUS U TBOPUYECKHX CIIOCOOHOCTEH 00ydaromuxcs,
HaBBIKOB  HMX  CAMOCTOSITEIbHOM  y4eOHON  JESTENbHOCTH,  SKCIIEPUMEHTAIBHBIX U
UCCIIEIOBATENIbCKUX YMEHMM, HEOOXOAMMBIX KakK B IIOBCEJIHEBHOMW JKM3HM, TaKk U B
po(hecCUOHAIBHON AEATEbHOCTH;

3HaKOMHUT €O CHeUUM(UKON HAaydHOTO MBILIUIEHHS, 3aKJIaJbIBA€T OCHOBBI LIEJIOCTHOTO
B3IJIs1/1a HA €IMHCTBO NMPUPO/IbI U YEJIOBEKA, ABJSETCS OTBETCTBEHHBIM 3TAalloM B (POPMUPOBAHUU
€CTECTBEHHO--HayYHOH TPaMOTHOCTH O0yJarOLUXCS;

crocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO--HAyYHBIM
3HaHUSM, K MPUpPOJE, K 4YeJOBEKY, BHOCHUT CBOHl BKJIaJ B 3KOJIOTHYECKOE OOpa3zoBaHME
oOyuaromuxcs.

JlaHHble HampaBlieHUs B OOy4eHUU XMMHUHU OOECHeuuBarOTCs crenu(UKoil coaepikaHus
y4eOHOTO NpeaMeTa, KOTOpBIM SIBISETCS IEJarorn4eckd afanTUPOBAHHBIM OTpPaKEHUEM
0a30B0il HayKH XMMUU Ha ONPE/IeIEHHOM FTare e€ pa3BUTHS.

Kypc xumMum Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHMsS OPUEHTHPOBAH Ha OCBOEHUE
00y4aromMMHUCs CUCTEMbI NePBOHAYATIBHBIX MOHATHH XUMUHU, OCHOB HEOPraHWYECKOH XUMHH U
HEKOTOPBIX OTAEIbHBIX 3HAYMMbIX OHATHH OPraHU4ecKON XUMHH.

CtpykTypa cojaepkaHHs MPOrpaMMbl 10 XMMHHM CHOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona Kk e€ mizydeHuro. ConepkaHHe CKIIAAbIBACTCS M3 CHUCTEMBI MOHATHA O XMMHUYECKOM
SJIEMEHTE W BEIIECTBE M CUCTEMbl MOHATUH O XUMHUYecKod peakuuu. OOe 3TH CHCTEMBI
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CTPYKTYPHO OpPIaHM30BaHbl 10 NPUHLUIY IOCJIEAOBATEIBHOIO Pa3BUTHSA 3HAHUN Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYE€HHS KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

— [lepuonnueckoro 3akona /[. 1. MeHeneeBa kKak OCHOBHOTO 3aKOHA XUMHHU;

— Y4YEHHMSI O CTPOCHUH aToMa U XMMHUYECKOH CBSI3U;

— MPE/ICTaBJICHUH 00 MEKTPOIUTUIECKON TMCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS paccMaTpUBAIOTCS HA OCHOBE SMIIMPUYECKH IOJIYYEHHBIX H
OCMBICJIEHHBIX ()aKTOB, pa3BUBAIOTCS IOCIEIOBATEIBHO OT OJHOTO YPOBHA K JApyromy,
BBIMIOJTHAS (D)YHKIMU OOBSICHEHUS M MPOTHO3UPOBAHUS CBOWCTB, CTPOSHHS W BO3MOXKHOCTEH
MIPaKTUYECKOI0 IPUMEHEHHUS U TIOJYyYEHUs U3y4aeMbIX BEILIECTB.

OcBoeHHe MporpaMMbl IO XUMHUHU CIOCOOCTBYET (OPMUPOBAHUIO MPEACTABICHUS O
XUMUYECKON COCTAaBIAIOIIEH HAYYHOW KapTUHBI MHpa B JIOTHKE €€ CHUCTEMHOW IpPUPOJBI,
LIEHHOCTHOTO OTHOIIEHHS K HAYyYHOMY 3HAHUIO U METOJaM M03HaHus B Hayke. M3ydyenne xumun
MPOUCXOJUT C TMpPHUBJICUEHUEM 3HAHUW W3 paHee MH3YYEHHBIX YUYEOHBIX MPEIMETOB:
«Oxpyxaromuiit Mupy», «buosorus. 5—7 kmacce» u «Pusnka. 7 Kiacey.

[Ipyn u3ydeHnn XUMUHU TPOUCXOAUT (POpPMHUPOBAHHME 3HAHUIM OCHOB XMMUYECKON HAyKH Kak
00JacTl COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON JESITETbHOCTH YelIoOBEKa M KaK OJIHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3ajada yueOHOTO MpeaMeTa COCTOUT B (OPMHUPOBAHUU
CUCTEMbl XMMHYECKHX 3HaHUM — Ba)KHEHIMX ()aKTOB, MOHATHH, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHUH, JOCTYMHBIX O0O00OIIEHHH MHPOBO33PEHUYECKOTO XapakTepa, S3bIka HayKH, B
MPHUOOIIEHNN K HayYHBIM METOJaM MO3HaHUs MIPU U3YUYEHUHU BEUIECTB U XUMUYECKUX PEaKIIHii, B
(GOopMHUpPOBaHMM M pa3BUTHM [I03HABATEJIbHBIX YMEHMH M HMX HIPUMEHEHHH B Y4eOHO-
MI03HABATEIbHON U yueOHO-HMCCIEeI0BATENbCKON AEATEIBHOCTH, OCBOCHUU IpaBUil 0€301acHOTO
oOpaleHus ¢ BEIECTBAMHU B [IOBCEAHEBHOM KU3HH.

IIpy u3ydeHUM XMMHMHM Ha ypOBHE OCHOBHOIO OOILIEro oOpa3oBaHUS Ba)XXHOE 3HAYECHUE
pUOOpeH TaKue e, Kak:

— (hopMupOBaHHE MHTEIJIEKTYaJbHO Pa3BUTOM JIMYHOCTH, TOTOBOH K caM00OOpa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSTEIBHOMY IPHHATUIO PELIEHHWH, CHOCOOHOW ajanTHpoBaThes K
OBICTPO MEHSIOINUMCS YCIOBHSM KHU3HH;

— HaIpaBJICHHOCTb OOyuYeHHMsI Ha CUCTEMaTHYecKoe NpuoOlleHre oOyJaromuxes K
CaMOCTOSITEJIBHOM ~ ITO3HABAaTEIbHOM  JEATCIIBHOCTH,  HAy4YHbIM  METOJaM  IO3HAaHu,
(GopMUPYIOLIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMHUH;

— obecrieyeHue YCIOBMM, CIIOCOOCTBYIOIIMX NPUOOPETEHUI0 OOY4YaroIMMUCS OIbITa
pa3sHOOOpa3HON NEesATEeIbHOCTH, MO3HAHUS U CaMOINO3HAHMS, KJIIOUEBBIX HABBIKOB (KJIIOYEBBIX
KOMIIETEHIi), MMEIOLINX YHUBEpPCAbHOE 3HAYCHUE JUIsl pa3IMYHbIX BUJOB JEATEIbHOCTH;

— (hopmupoBanue oO1elt GyHKIMOHAIBHONW M €CTECTBEHHO-HAYYHOM I'paMOTHOCTH, B TOM
quciae YMEHUH OOBACHATh U OLICHHMBATH SIBJICHUS OKPYXKAIOIIEr0 MHUpA, HCIOJIb3ys 3HAHUS U
ONBIT, TOJYyYEHHbIE MPU H3YYEHUM XHUMHH, IMPUMEHATh MX IpPU pELIeHUH MpolieM B
MIOBCEHEBHOM JKU3HU ¥ TPYIOBOM JAEATENLHOCTH,

— (hopMupoBaHue y 00y4aroUMXCsl TYMAaHUCTUYECKUX OTHOIIECHUH, TOHUMaHUs [ICHHOCTH
XUMUYECKUX 3HAHUHU I BBIPAOOTKU SKOJIOTMYECKH I1eJecOo00pa3HOro MOBENEHUS B OBITY U
TPYAOBOM NEATENBHOCTH B LEISAX COXPAHEHHUS CBOETO 3J0POBbS U OKPY)KAIOWIEH NPUPOIHON
Cpelsl;

— pa3BUTHE MOTHBALIUU K O0YYEHUIO, CIIOCOOHOCTENH K CAMOKOHTPOJIIO M CAMOBOCIIMTAHUIO
Ha OCHOBE YCBOCHMs OOIEYETOBEYECKUX IICHHOCTEW, FOTOBHOCTH K OCO3HAaHHOMY BBIOOPY
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OO1miee 4nciio 4acoB, OTBEACHHBIX ISl M3YYEHHs] XUMUU Ha YpOBHE OCHOBHOTO OOIIETO

oOpa3oBanusi, coctaniseT 136 gacoB: B 8 kinacce — 68 yacoB (2 yaca B Hezieno), B 9 kinacce — 68
4yacoB (2 yaca B HEJEIIIO).
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COJEPKAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHUSA

[Ipenmer xumuu. Ponb XMMUM B KW3HU YE€IOBEKA. XHMMHUS B CUCTEME HayK. leina u
BemecTBa. Pu3nueckre CBOWCTBA BEHIECTB. ArperarHoe cocrosiuue BemectB. [loHsitue o
METO/IaX IMO3HAHUS B XUMHH. YnCThIC BemecTBa U cMecu. CriocoObI pa3ieicHus CMeceH.

ATOMBI U MOJIEKYJIbl. XHUMHYECKHE dJeMeHThl. CHMBOJIBI XUMHUYECKHUX HIIEMEHTOB.
[IpocThie U cnoXKHBIE BEHIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuyeckass (popmymna. BaleHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemecTB. OTHOCUTENbHASI aTOMHAasi Macca. OTHOCUTEbHAS MOJICKY IS pHAs
Macca. MaccoBas J10Jisi XAMUYECKOTO 3JIEMEHTA B COCTUHEHHH.

KonunuectBo BemectBa. Monb. MonsipHass macca. B3aumoCBsI3b KOJIMYECTBA, MAacChl M
YHUCJIa CTPYKTYPHBIX €IMHUIL BerlecTBa. Pacy€Tsl 1o hopMynaMm XUMHUYECKUX COSTUHEHUH.

dusndeckue M XUMHUYECKHE SBICHHUS. XUMUYECKas peakius U e MpU3HaKd. 3aKOoH
COXpaHEHHUsI MacChl BEIIECTB. XUMUYeCKre ypaBHeHUs. Kiaccupukanus XMMHUECKUX PEaKIIuil
(coenuHeHws, pa3IoKeHUs, 3aMeIeHs], 0OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHYECKON TOCYIOM, MpaBmwiaMi palbOThl B JIaOOpaTOpHH M MpUEMaMHu
oOpareHus ¢ J1abopaToOpHBIM OOOpPYIOBAHMEM, M3yUYE€HHWE W ONMHUCaHWE (PU3UIECKUX CBOWMCTB
00pa3IoB HEOPTaHMYECKUX BEIIECTB, HAOMIOeHUE (PU3NYECKUX (TIAaBICHUE BOCKA, TastHUE JIbJa,
pacThpaHue caxapa B CTYNKE, KATIEHUE U KOHJEHCAIUs BOJbI) U XUMHUUYECKUX (FOpEHUE CBEYH,
MIPOKaJUBAaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJia C KHCJIOTOH) SBICHHM, HaOIIOACHNE
W ONHCAaHME TMPU3HAKOB TMPOTEKaHMS] XUMHUYECKHX peakiuil (pas3jiokeHue caxapa,
B3aMMOJICHICTBHUE CEPHOM KUCJIOTHI C XJIOPUIOM Oapus, paszioxkeHue rumpokrcunaa meau (1) mpu
HarpeBaHWHU, B3aUMOJCHCTBUE >kene3a ¢ pacTBopoM coiau Mmenu (1), m3ydeHme crmocoOoB
paszenieHuss CMeceil: ¢ TMOMOIIbI0 MarHuTa, (UIbTpPOBaHUE, BbINApUBAHUE, AUCTUIUIALUA,
xpomatorpadus, TMpoBeIeHUE OYKUCTKU [OBAPEHHON COJM, HaONIOJICHUE U OIHCAaHUE
pE3yNbTaTOB TMPOBEACHHUS OIbITa, HIUIIOCTPUPYIOLIErO 3aKOH COXpPaHEHHs] MAacChl, CO3/JaHUE
Mozenel MOJIeKy (IapoCTEPIKHEBBIX).

BaxHeiinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CoctraB Bo3ayxa. Kuciopon — siaeMeHT M MPOCTOE BEIIECTBO.
Haxoxpaenue kuciopoja B npupoje, Gu3nyecKkue U XMMHUECKHUEe CBOMCTBA (peakuuu TOPeHHUs).
Oxcuppl. [lpumenenue xucnopoma. CrnocoObl TONy4YeHHUS KHCIOpoJga B Jjaboparopud U
npoMelieHHocTu. KpyroBopot kucinopoaa B mpupone. O30H — ajuioTpomHas MoaudUKaius
KHCTIOpO/Ia.

TemmoBoit 3¢h(dekT XUMHUECKON peakluH, TEPMOXUMHUYECKUE YPaBHEHHS, SK30- U
SHAOTEPMHUUYECKUE peaKUuH. TOIMIMBO: Yroidb M METaH. 3arpsi3HEHHE BO3AyXa, YCUJICHHE
MApHUKOBOTO P deKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bomopon — nsnemeHT M mpocroe BemecTBO. HaxokzaeHue Boxopoga B MPUPOJE,
(buznuecKkrue U XMMUYECKHE CBOWCTBA, IPUMEHEHHUE, CIIOCOOBI MmotyueHus. KuciaoTs! u conu.

MonsipHblil 00bEM ra3oB. Pacu€Tsl 10 XUMHUUECKUM YpaBHEHHSIM.

®usnyeckue cBoMcTBa Boabl. Boma kak pactBopurens. PactBopel. HacelieHHblie u
HEHACBHIIIEHHbIE PacTBOPBL. PacTBOpUMOCTH BellecTB B Boje. MaccoBasi J0Jsi BEUIECTBa B
pactBope. Xumudeckue cBoicTBa BoJbl. OcHOBaHMs. Poib pacTBOpoOB B MPUPOJE U B KU3HU
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yenoBeka. KpyroBopoT BOJbI B IpHUpOJE. 3arps3HEHUE MPUPOAHBIX BoA. OxpaHa U OYMCTKA
MIPUPOTHBIX BOJI.

Knaccudukanuss Heopranmdecknx coeaumHeHuid. Oxcunpl. Kimaccudukanus OKCHIOB:
cojsieoOpa3ymomue (0OCHOBHBIC, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasytomue. Homenknarypa
okcu10B. DU3nyecKue U XUMUYECKHE CBOMCTBA OKCHIOB. [lomydyeHne okcumaoB.

OcHoBanms. Krnaccuduraruss OCHOBaHMIA: WIETOYM M HEPACTBOPUMBIC OCHOBAHHUSI.
Homenknarypa ocHoBanmil. ®Pu3MuUecKMe M XUMHUYECKHE CBOMCTBAa OCHOBaHMW. [lomydeHue
OCHOBAHMM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kuciot. Ou3nyeckue U XUMHYCCKUC
cBoiicTBa KuCIOT. P akruBHoctu MmetauioB H. H. bekerosa. [lonyuenne Kucior.

Comu. Homenxknarypa coneil. ®usznueckue U XUMU4ecKue cBoicTBa coseil. [lomyueHue
COJIEH.

I'eneTnyeckas CBsI3b MEXy KJIaCCAMH HEOPTAaHUYECKUX COSIMHEHUH.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE OIPEJICIICHUE COJIEPKaHMs KHUCIOpOoaa B BO3yXe, MOIyYeHHE, cCOOMpaHue,
pacro3HaBaHUE W HM3yYEHHWE CBOMCTB KHUCJIOPOJa, HAOIIOJEHUE B3aWMOJICHCTBUSI BEIIECTB C
KHCJIOPOJIOM M YCJIOBHS BO3HMKHOBEHHUS W TPEKpaIleHus ropeHus (mokapa), 03HAKOMJICHHE C
oOpasraMu OKCHJIOB W OIHMCAHWE WX CBOMCTB, MOJy4YeHHE, cOoOMpaHue, pacro3HaBaHUE U
H3yYeHHe CBOWCTB BOJOpoaa (ropeHwe), B3amMmojeiicTBue Bojopoga ¢ okcugom wmean (I1)
(BO3MOXHO HCIOJIb30BAaHUE BHUIEOMATEPHANIOB), HAOMIOIEHHE 00pa3IOB BEIIECTB KOJUYECTBOM
1 Mousb, uccnenoBaHue OCOOEHHOCTEH PACTBOPEHHS BEIIECTB C PA3IMYHON PacTBOPHUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHON MACCOBOM JI0JI€ pacTBOPEHHOIO BENIECTBA,
B3aMMOJICHICTBUE BOJABI C MeTalylaMH (HaTpueM M KajblueM) (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEpPUAJIOB), UCCIEeN0OBaHHEe OOpa3lioB HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB,
HaOJI0/IeHNEe W3MEHEHMsI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT W IIENOYEH, H3ydeHHE
B3auMojeiicTBus okcuma meau (ll) ¢ pacTBopoMm cepHOM KHCIOTHI, KHUCIOT C MeETajUlaMH,
peakuuii HeWTpanu3aluM, IOJYy4eHHE HEepPaCTBOPUMBIX OCHOBAHUM, BBITECHEHHE OIHOTO
MeTajula IPyruM U3 pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTANIBHBIX 3aa4 110 TeMe «BaxHelmue
KJIACChl HEOPraHUYECKUX COCTUHEHUID.

Ilepuonuveckuii 3akoH u Ilepnoanyeckasi cucrema xummu4yeckux jiementos /. HU.
MenpaesieeBa. Ctpoenne aToMOB. XMMH4YeCKas ¢BA3b. OKHCIUTEILHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBpie mMOMBITKM KJIACCU(UKALKUKM XUMHYECKUX dleMeHToB. [loHsTHe o rpymmax
CXOJHBIX AJIEMEHTOB (ILI€JIOYHBIEC U IIETOYHO3EMENIbHBIE METAJUIbI, TAIOTeHbl, HHEPTHBIE T'a3bl).
DneMeHTHI, KOTOpbIe 00pa3yoT aM(pOTepHbIE OKCUABI U THIPOKCUJIBL.

Ilepuomnueckuit 3akoH. llepuomnueckass cucremMa xumuueckux osnemeHtoB [ U.
MenneneeBa. KopoTkomepuonnas u anuHHonepuogHas ¢opmel [leprogudeckoid CUCTEMBI
xumuyeckux snemeHToB JI. WM. MengeneeBa. llepuonbr m rpynmnbel. Dusznueckuii cMmbICi
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIbI FTIEMEHTA.

Crpoenune artomoB. CoctaB aroMHbIX sdAnep. HM3otombl. nextpoHsl. CrpoeHHue
AIIEKTPOHHBIX 000J0YEK aTOMOB MepBbIX 20 XUMUYECKUX dNIeMeHTOB [leproaudeckoii CUCTEMbI
J. W. MenneneeBa. XapaKTepUCTUKAa XUMHUUYECKOTO 3JEMEHTa IO €ro IOJIOKEHUI0 B
[Tepuonnueckont cucreme 1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHUS paauyca aTOMOB XUMHUUYECKHUX JI€MEHTOB, METAJUTMYECKUX U
HEMETAJUTMYECKUX CBOMCTB MO IPYIIaM U MEePUOAAM.
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3nauenue Ilepuonnueckoro 3akona u Ileproanyeckoit CUCTEMbI XUMUUECKUX 3JIEMEHTOB
JUIsl pa3BUTHA Hayku U npaktuku. 1. . MenneneeB — yd€HbIN U IpaKJaHUH.

Xumuueckas CBSI3b. KoBanenrtnas (nonstpHast u HETOJIsIpHAST) CBSI3b.
DNEeKTPOOTPULIATENILHOCTh XUMUYECKUX 31eMeHTOB. MloHHas! CBS3b.

Crenenp  okucieHus. OKHUCIUTEIBHO--BOCCTAHOBUTENbHBIE — peakiuu. [Iporecchb
OKHCJICHUS U BOCCTAaHOBJICHUSI. OKHUCIUTETN U BOCCTAHOBUTEIIU.

Xumuueckuii IKcnepumenm:

M3y4YeHHE OOpa3IOB BEIICCTB METAUIOB M HEMETaIOB, B3aUMOJICHCTBUE THIPOKCHIA
[IMHKA C PAcTBOpaMU KHUCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB, WIIIOCTPUPYIOIIUX MPUMEPHI
OKHCITUTEIHHO-BOCCTAHOBUTEILHBIX PEaKLUi (TOpEeHUE, PEAKIIUK PA3NIOKCHHS, COCTUHEHU).

Meostcnpeomemmnuoie ceasu

Peanuzarust MeXnpeAMETHBIX CBSA3EH NPH M3y4YEHUH XMMHUH B 8 KJIACCE OCYIIECTBIIACTCS
Yepe3 HCIMOJb30BaHME KaK OOIIUX €CTECTBEHHO--HAYYHBIX TOHSATHH, TaK W TOHSTHM,
SIBJISTIOLIIAXCSI CACTEMHBIMH JIJIs1 OTACIIBHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO IIHUKJIA.

OO0mue ecTecTBEHHO--HAyYHbIE TOHITHUS: HAy4YHBIM (DaKT, THUIOTE3a, TEOpHs, 3aKOH,
aHalnW3,  CHHTE3,  Kiaccuukanus,  MEePUOJUIHOCTh,  HAOTIOJEHUE,  DKCIEPUMEHT,
MOJISTUPOBAHNE, U3MEPEHNE, MOJICIIb, SIBIICHHE.

dusmka: Marepus, aroMm, DOJEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIUJI, HN30TOIIBI,
PaIMOaKTUBHOCTh, MOJICKYJA, JJICKTPUYECKUIN 3apsij, BEIIEeCTBO, Telo, O0BEM, arperatHoe
COCTOSIHME BEIIECTBa, a3, (U3WYECKHE BEIMYHMHBI, CIMHUIBI W3MEPEHUs, KOCMOC, TUIAHETHI,
383151, ComHIIE.

buonorus: ¢potocunres, npixanue, ouocdepa.

l'eorpadusa: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE TIOPOJBI, IOJIE3HbBIE
HCKOIaeMbI€, TOILIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XUMHYeCKasi peaKIusi

Ilepuonuueckuii 3akoH. Ilepuomuueckass cucrema XuMHUeckux d3yemeHtoB [l .
MenneneeBa. CrpoeHue aroMoOB. 3aKOHOMEPHOCTH B HW3MEHEHHU CBOMCTB XUMHYECKHX
AJIEMEHTOB TMEPBBIX TPEX MEPUOAOB, Kallus, KalblUsi U HUX COCIUHEHUN B COOTBETCTBUU C
MOJIOKEHHUEM 3JIeMeHTOB B [leprnoanueckoii cucteme U CTPOCHUEM HX aTOMOB.

Crpoenue BemiecTBa: BHJIBI XUMHYECKOW CBsI3U. THIBI KPUCTAJUIMYECKUX PELIETOK,
3aBHUCHUMOCTh CBOMCTB BEIECTBAa OT THIMA KPHUCTAUIMYECKOW PEmETKH U BHJIA XUMHYECKOU
CBSI3H.

Knaccudukanuss v HOMEHKIATypa HEOPraHMYECKUX BEIIEeCTB. XHUMHUYECKHE CBOWMCTBA
BEIECTB, OTHOCSIIMXCS K Pa3jMYHBIM KJaccaM HEOPraHMYECKUX COCIMHEHUH, TeHeTHYecKas
CBSI3b HEOPTaHUYECKHUX BELIECTB.

Knaccudukanus XMMHUYECKUX pPeakIuil MO pa3lIWYHbIM MpHU3HAKaM (M0 YKCIY U COCTaBY
YYaCTBYIOIIMX B PEaKIUU BEIIECTB, MO TEmIoBOMY 3(hdexTy, mo H3MEHEHHIO CTeneHen
OKHUCJICHUS XUMUYECKHX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYaCTHIO KaTaau3aropa). DK30- U
SHIOTEPMHUUYECKHUE PEAKI[UU, TEPMOXUMUYECKHUE YPABHEHUS.

[Tonsitne o ckopoctu xuMuyeckoil peakuuu. [lonarue o6 oOpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakuusx. [IoHsATHE O TOMOTreHHBIX M TeTeporeHHbIX peakuusax. [lonarue o
karanuze. [loHsATHe O XuMHUUeCKOM paBHOBecHH. @DakTOpbl, BIHUSIONIME HA CKOPOCTb
XUMUYECKON PEaKIUU U MOJI0KEHUE XUMUUECKOTO PaBHOBECHSL.
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OKHCANTENBHO-BOCCTAHOBUTEBHBIE PEAKIMM, 3JIEKTPOHHBIM OalaHC OKUCIMTEIBHO-
BOCCTaHOBUTEIbHON peakunu. CoCTaBiI€HHE YPAaBHEHHM OKHCIHUTEIbHO--BOCCTAHOBUTEIIBHBIX
peaKmuii ¢ UCIOJIb30BAaHHEM METO/a AIIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTUYECKON TUCCOLMALNU. DIIEKTPOJIUTHI U HEINEKTpoIuThl. KaTnonsl,
aHUOHBI. MeXaHHM3M JHCCOIMALIMM BEUIECTB C pPa3jIMYHbIMM BHJIAMU XUMUYECKOM CBS3H.
Crenenp auccouuanyy. CUIbHBIE U CI1a0bI€ AIEKTPOJIUTHI.

Peakiun moHHOrOo OOMeHa. YCIIOBUS MPOTEKAHHUS PEaKIUii MOHHOTO OOMEHa, MOJIHBIE U
COKpallEHHbIE MOHHBIE ypaBHEHHs peakuuil. CBOICTBa KUCIIOT, OCHOBaHMM M COJEH B CBETE
MIPEJICTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peakUuud Ha HOHBL
[TonsiTHE O THAPOIU3E COJIEH.

Xumuueckuil IKcnepumenm:

03HAaKOMJIEHHE C MOJENSMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHWYEeCKUX BELIECTB —
METaJJIOB M HEMeTauloB (TpaduTa M ainMasa), CIOXKHBIX BELIECTB (XJIOpUAAa HaTpHs),
HCCIIEIOBAaHUE 3aBHUCHUMOCTH CKOPOCTH XHMMUYECKON peakIUu OT BO3JEHCTBHS pa3iIUYHBIX
(akTOpOB, HCCIEIOBAaHUE 3JIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB, MpOIlEcca TUCCOLUALUU
KHUCJIOT, Imejoyedl U cojieil (BO3MOKHO HCIIOJIb30BaHHE BHUJEO MaTepuasoB), IMPOBEIEHUE
OTIBITOB, WJITIOCTPUPYIOUIUX MpPU3HAKU MPOTEKAHUS peaklMii MOHHOro oOMeHa (oOpa3zoBaHUE
ocaJika, BblJeJIeHHE Tra3a, oOpa3oBaHUE BOJbI), OIBITOB, WUIIOCTPUPYIOIINX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil (ropeHue, peakiuu pa3iokKeHHs, COEAMHEHHUS),
pacrno3HaBaHHe HEOPraHMYECKUX BELIECTB C IMOMOIIBIO KAaYECTBEHHBIX PEAKIMil Ha HOHBI,
pelIeHre SKCIEpUMEHTaIbHbIX 3a/1a4.

HemeraJuibl M MX COeIUHEHHA

OOmiast xapakTepucTuka TrajgoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
creneHd okucieHuss. CrtpoeHue M (U3MYECKHUE CBOMCTBA IMPOCTBHIX BELIECTB — TaJIOTE€HOB.
XHWMHUYECKHE CBOMCTBA Ha MpuUMeEpe XJopa (B3aMMOJCHCTBHE C MeETaJJIaMH, HEMETaJUIaMU,
menouamu).  XsopoBogopond. ComsHas  KHCIOTa, XUMHUYECKHE CBOWCTBA, TIOJIydeHHUE,
npuMeHeHue. JleicTBre xjiopa 1 XJIOpOBOJOPO/Ia Ha OPTaHU3M 4YeJIoBeKa. BaxkHennue Xiaopuasl
U X HAaXO0XICHHUE B IIPUPOJIE.

OOmast xapakrepuctuka 31eMeHTOB VIA-rpynnbl. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTtpoeHue M (hU3MUECKHE CBOMCTBAa IPOCTBIX BELIECTB —
KHCJIOpOAa U cepbl. AJUIOTPONHbIE MOIU(HKALMU KUCIOpOJa U cepbl. XUMHUYECKUE CBOMCTBA
ceppl. CepoBoJOpoJ, CTpoeHue, (U3NYEeCKHe M XUMHUYecKue cBoilcTBa. OKCHIBl cepbl Kak
IIPEJCTaBUTENIN KUCIOTHBIX OKCHJOB. CepHas KUCIOTa, (pU3MUYECKHUE U XUMHUYECKHE CBOICTBa
(oOmme kak MpeacTaBUTENs Kiacca KUCIOT M creuudpuueckue). XHUMUYECKHE PEaKIUH,
JeKale B OCHOBE IPOMBILIUIEHHOIO CIoco0a MOIydeHUs cepHOM kucioTel. [IpuMeneHue
cepHOM kucinoThl. CoM CepHOM KMCIIOTHI, KaueCTBEHHAs peaklus Ha cynbdar-uoH. HaxoxaeHue
ceppl M €€ COENMHEHUH B mpupoae. XHMHMUYECKOE 3arps3HEHUE OKpYXKalollel Ccpelsl
COEJIMHEHUSIMH Cepbl (KHCIOTHBIE NOXAM, 3arps3HEHUE BO3JyXa U BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmas xapakTepucTuka 531eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble CTENEHM OKHUCICHUsA. A30T, pacupocTpaHeHuWe B Hpupojae, (Qu3MuUecKue u
XUMUYeckue cBoicTBa. KpyroBopoT a3ora B mpupoje. AMMHAK, ero GU3NUYECKUe U XUMUUECKUE
CBOICTBA, MoyyueHue U npuMenenue. Conu aMMOHUS, UX (U3NYECKUE U XUMUYECKHE CBOMCTBRA,
npuMeHeHne. KauecTBeHHas peakuusi Ha MOHBI aMMOHHUSA. A30THas KHUCIIOTa, €€ IOJIydeHHE,
¢u3nyeckue M XMMUYECKHE CBOMCTBAa (0OLIMEe Kak TNpeACTaBUTENs Kiacca KUCIOT U
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ynoopeHuii. XuMHUECKOE 3arps3HEHUE OKPYKAIOIIECH Cpelbl COCTUHEHHUSIMHU a30Ta (KUCIOTHBIC
JOX/IW, 3arps3HEHHE BO3AyXa, MOYBBI M BOA0OEMOB). Pochop, amnorponHble MoAUDUKAIUU
dochopa, duznueckne u xummuueckue cpoiicta. Oxcun docdopa (V) u dochopnas kucnora,
¢u3nveckue M XMMHYECKHE CBOICTBa, mosyudeHue. Vcmosip3oBanue (ocdaroB B KayecTBe
MUHEPaAJIbHBIX YIOOPEHUH.

OO6mas xapakrepuctuka 31eMeHTOB |VA-rpynnbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKkTepHbIE CTENECHH OKHCICHHS. YTIIEPO, aJUIOTPOIHbIE MOIU(HUKAIINN, PACTIPOCTPaHEHHE B
npupoje, Gu3nuecKue U XuMU4eckrue cBoicTBa. Ayncopouuns. KpyroBopor yriepoaa B mpupo/e.
Oxcunsl yriaepona, ux (GU3NYECKUE U XUMUYECKHE CBOWMCTBA, JICHCTBHE HA KUBBIC OPraHU3MBI,
MOJIyYeHHE U NPUMEHEHHE. DKOJOrMYeCKue MpoOiieMbl, CBs3aHHbIe ¢ okcuaoM yriaepoaa (1V),
TUIO0TE3a I00aTbHOrO TOTEIUIEHHs KJIMMaTa, MapHUKOBBIM 3¢ dekt. YronbHas kucioTa U eé
conM, WX (pU3MUECKHMe W XMMHYECKHE CBOMCTBA, MOJy4YeHHWE M TpuMeHeHue. KauecTBeHHas
peakuuss Ha  KapOoHaT-woHbl. Mcnonp3oBanue  kapOoOHaTOB B OBITY, MEIUIMHE,
MIPOMBIIIJIEHHOCTH U CEJILCKOM XO035HCTBE.

[lepBoHauanbHble TMOHATUS 00 OPraHUYECKUX BEILIECTBAX KakK O COEIMHEHUSX Yriepoja
(MeraH, oTaH, OSTWUJIEH, AalleTWJIEH, JTaHOJ, IJHMIEpPUH, YyKcycHass Kkuciorta). Ilpuponnsie
WCTOYHUKU YTJIE€BOAOPOJOB (Yrojib, MPHUPOJAHBIM Ta3, HEPTh), MPOAYKTHl HX MepepadOTKH
(6eH3uH), UX POJIb B OBITY U MPOMBINIJIEHHOCTH. [IoHATHE 0 OHMOTOTHYECKH Ba)KHBIX BEIIECTBAX:
KUpax, Oenkax, yrieBoJax — W HMX pOJIM B KU3HU ueloBeKa. MarepuallbHOE €IUHCTBO
OpPraHUYeCKUX U HEOPTaHMUECKUX COCTHHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOMICTBa, MOJy4YeHHE U MPUMEHEHHUE.
Coemunenus kpemHusi B mpupone. OOmue mnpexacrasienus o6 okcuae kpemaus (I1V) wu
KpeMHHEeBO# kucioTe. CHIIMKATHI, UX UCIIOJIb30BaHUE B OBITY, B TPOMBIIINICHHOCTH. BaxkHelme
CTPOMTENIbHBIE MaTepHallbl: KepaMHuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eroH. I[IpoGiemsl
0€30MacHOTO UCMOJIb30BAaHUS CTPOUTEIBHBIX MATEPHATIOB B TIOBCETHEBHOM KU3HHU.

Xumuueckuil IKcnepumenm:

n3ydyeHue oO0pas3lOB HEOPTaHMYECKHX BEIIECTB, CBOMCTB COJITHOM KHCIOTHI, IPOBEACHUE
KaueCTBEHHBIX PEaKIUil Ha XJIOPUI-UOHBI U HAOIIOJCHHE MPU3HAKOB MX MPOTEKAHMS, OIBITHI,
oTpaxaromue (U3MYeCKue U XUMHUYECKHE CBONCTBA rajoreHOB M MX COETUHEHHH (BO3MOMXHO
UCI0JIb30BAHME BHUICOMATEPHUANIOB), O3HAKOMIIEHHE C 00pasllaMH XJIOPUIOB (TaJIOTeHUIOB),
O3HaKOMJIEHHE C oOpa3uaMu cepbl U €€ COeIMHEHUSMU (BO3MOXXHO HCHOJIb30BaHHE
BHUJIEOMATEpUANIOB), HAONMIOJEHHE Ipolecca OOYIrJMBaHMA  caxapa I1OoJA  JIeHCTBHUEM
KOHLIEHTPUPOBAHHON CEPHOM KHCIOTHI, U3y4EHUE XUMUUYECKUX CBOMCTB pa30aBICHHON CEepHOMN
KHUCTIOTHI, TIPOBEJICHHE KAa4eCTBEHHOU peakuuu Ha cynb(arT-uoH W HaONIIoeHuE IMpH3HaKa eé
MPOTEKAaHUs, O3HAKOMJICHHE C (PU3UYECKHMMH CBOWCTBaMHU a30Ta, docdopa U MX COEAUHEHUN
(BO3MOKHO HCIIOJIB30BaHKE BHAEOMATEpUAJIOB), 00Opa3aMu a30THBIX U POocOpPHBIX yA0OpeHuH,
MoJIyueHue, coOMpaHue, pacrno3HaBaHUE M U3YYEHHE CBONCTB aMMHaka, IPOBEICHUE
KaueCTBEHHBIX peakuuid Ha HOH aMMOHUA U ¢ocdar-uOH M H3YYEHHE MPHU3HAKOB UX
MPOTEKaHMsl, B3aUMOJICHICTBUE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI C MEIb0 (BO3MOXKHO
UCIOJb30BAHNE BUAEOMATEPHUAJIOB), M3y4E€HHE MOJeNell KpPUCTAIMUECKUX PEIETOK anMasa,
rpaputa, QyiepeHa, O3HAKOMJIEHHE C HPOLECCOM aJCcOpOIMM PACTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YIJIEM M YCTPOICTBOM NPOTHBOras3a, MOJydeHUe, COOMpaHue, paclo3HaBaHHe
U U3y4eHHE CBOMCTB YIJIEKHCIIOTO ra3a, MpOBEJCHHE KAaueCTBEHHBIX peakluil Ha kapOOHAT U
CHJIMKAT-MOHBl M M3y4YeHHWE INPU3HAKOB UX IMPOTEKaHMs, O3HAKOMJIEHHE C TMPOJyKIUeH
CHJIMKQTHOM HPOMBIIIJICHHOCTH, PEIIeHUE 3KCIIEPUMEHTAIbHBIX 3a/1au 1o Teme «Bakueiimue
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MeTaJuibl M X COEIMHEHUS

OOmasi xapakTepuCTUKa XHMHUYECKUX DJJEMEHTOB — META/UIOB Ha OCHOBAaHWHM WX
noJioxkeHnud B [lepuoanueckoi cucreMe xumuueckux aiemeHToB . . MenzeneeBa u crpoeHus
atomoB. CTpoeHue MeTauioB. MeTaminyeckas CBA3b M METAJUIMYEeCKas KpUCTAJUTNYECKas
peméTka. DJIEKTPOXUMUYECKUN psAJl HapsHKeHUH MeTauioB. DU3MYECKHEe U XUMHUYECKHE
cBoiicTBa MeTauioB. OOIMe crnocoObl MojiydeHusi MeTayuioB. [loHsATHE O KOPPO3UU METAILIOB,
OCHOBHBIE CTIOCOOBI 3aIUTHI UX OT KOppo3uu. CiuiaBsl (CTaslb, Yyr'yH, TIOPATIOMUHIHN, OpOH3a) 1
UX TIPUMEHEHUE B OBITY M IPOMBIIILIEHHOCTH.

[[lerounble MeTasuIbL: TIOJI0KEeHUE B [leproinueckoi cucTeMe XUMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa, cTpoeHHE MX aTOMOB, HaXOXJeHUE B npupoje. OU3NUecKue U XUMUYECKUE
CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUIPOKCUIBI HATpUS U Kanus. [Ipumenenue
IIEJTOYHBIX METAJJIOB M UX COCTUHECHHIA.

[[leroyHO3EMENBHBIE METAIBI MAarHUM W KalblUMil: moJioxkeHue B [lepuoanyeckoit
cucremMe xumuyeckux sneMeHToB [[. M. MeHneneeBa, CTpOCHHME MX aTOMOB, HaxOXKJICHHUE B
npupoae. Ou3znyeckue U XMMUYECKHE CBOMCTBA MarHus W Kaiablus. BaxkHelmne coeauHeHus
Kanpus (OKCHUJI, TUAPOKCU, coyn). JKECTKOCTH BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMuHM: TosiokeHue B Ilepmonnueckoil cucrteMe XUMUYECKHX 3ieMeHToB J[. M.
MenpeneeBa, CTpOCHHE aToMa, HaxoXkJaeHue B mpupoje. Ousnueckne u XMMUUECKHE CBOMCTBA
ATIOMUHUS. AMQOTEpPHBIE CBOMCTBA OKCHA M TUIPOKCHUIA ATTFOMUHUS.

Kenezo: mnonoxenue B Ilepuoanueckort cucrteme xumuyeckux isnementoB [l .
MenpeneeBa, CTpOCHHE aToOMa, HaxoXKJeHue B mpupoje. dusnyueckne n XMUMUUECKHE CBOMCTBA
xene3a. Oxcupapl, ruapokcuapl u coin okenesa (1) u xemesa (111), ux cocras, cBoiicTBa H
MOJTy4YECHHE.

Xumuueckuil IKCnepumenm:

O3HaKOMJICHHE C O00pa3llaMl METa/lIoB M CIUIaBOB, MX (U3UYECKUMH CBOWCTBAMHU,
U3Y4YE€HHUE pe3yJIbTaTOB KOPPO3UH METAIOB (BO3MOXKHO HMCIIOJb30BaHHE BHUAECOMATEPUATIOB),
0COOEHHOCTEH B3aMMOJICHCTBUS OKCUA KaJbIUsl U HATPUS C BOJOHM (BO3MOKHO HCIOJIb30BaHUE
BUJICOMATEPUANIOB), HCCJIEOBAHHE CBOMCTB KECTKOW BOJBI, MpOIlEccCa TOPEHUS JKele3a B
KUcIopoae  (BO3MOXHO  HCIOJb30BaHHE  BUACOMATEpPHUANOB), TMPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KajblHs, aTlOMUHUS, [IMHKa, kerne3a (I1) u xenesza
(1), memu (11), HabaromeHne W OMKCAHUE MPOLIECCOB OKPALIMBAHUS IITAMEHH MOHAMH HATPHS,
Kalusl U Kanblusl (BO3MOXHO HCIOJIb30BaHUE BUAEOMATEPUAJIOB), UCCIeI0OBaHNE aM(pOTEPHBIX
CBOWCTB THJIPOKCUJIA aJTIOMUHMS U THJIPOKCUA IMHKA, PEHICHUE SKCIEPUMEHTAIbHBIX 33/1a4 110
TeMme «BaxkHelne MeTajlyibl U UX COETUHEHUSD.

X¥MHUA U OKpYKaIIas cpena

BemectBa n matepuainsl B OBCEJHEBHOW KU3HU YellOBeKa. be3zomacHoe MCHOJb30BaHUE
BEIIECTB M XUMHUYECKHX peakiuuil B ObITy. IlepBas momMomib Npu XUMHUYECKUX OXKOrax u
OTpPABJICHUSIX.

XUMHYeCcKoe 3arpsi3HEHHE OKpYyKarolel cpebl (MpeaenbHas JOMycTUMasi KOHIIEHTpaIus
BemecTs, nanee — [1JIK). Ponb xuMuu B penieHuu 5K0JI0THIECKUX PoOIeM.

Xumuueckuii IKcnepumenm:

M3y4eHHe 00pa3lioB MaTepuaioB (CTEKIIO, CTIaBbl METAJIIOB, MTOJIMMEPHBIE MAaTEPHUATIBI).

Mescnpeomemmuoie céazu

Peanuzaius MexnpeaAMETHBIX CBA3EH NMPU M3YYEHUHM XMMUH B 9 Kilacce OCYyILECTBIIAETCS
yepe3 HCIOJb30BaHWE KaK OOMIMX €CTeCTBEHHO-HAYYHBIX TIOHATUN, TaK U TOHSTHH,

OTEELEN AOATFPHFATETETS T T\ UFLT T T

ABITOTHNXCA CHCTCMHBIMU A OTACABHBIX TPCAMCTOB CCTCCTBCHHO—HaYHIHOTO HHKIa:
[OKYMEHT NOAMWUCAH 3/IEKTPOHHIDKNMUEAVICK}ANMCAH 3/TEKTPOHHON MOANMUCHIO
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OOme ecTecTBEHHO-HAYYHBIE IOHATHSA: HAYYHBIM (pakT, TuUmoresa, 3aKOH, Teopus,
aHanM3, CHHTE3,  Kilaccu(uKamus,  MEepHOJAUYHOCTb,  HAONMIOACHUE,  DKCIIEPUMEHT,
MO/ICTTUPOBAHUE, U3MEPEHUE, MO/JIEIIb, SIBICHUE, TAPHUKOBBIN 3(h(HEKT, TEXHOIOTHS, MaTepPHUAIbI.

@dusmuka: Marepus, aroM, D3JEKTPOH, NPOTOH, HEWTPOH, HWOH, HYKIUJ, HN30TOIHI,
pPaaMOaKTUBHOCTb, MOJIEKYNA, OJJEKTPUUYECKUH 3apsl, IPOBOJHHUKH, IOJIYIIPOBOJHUKH,
IMAJIEKTPUKH, (POTODIIEMEHT, BEIIECTBO, TEJNO, 00BEM, arperaTHoe COCTOSIHME BEIIECTBa, TI'as,
pacTBOp, pPacTBOPHUMOCTb, KpPUCTAJUIMYECKass pEHIETKA, CIUIAaBbl, (PU3MUYECKUE BEIHMYUHBI,
€IMHHULIBI U3MEPEHUS, KOCMUYECKOE IIPOCTPAHCTBO, IIaHEThI, 3BE3/1b1, CoJIHIIE.

Bbuonorus: ¢otocunTes, npixanue, O6wocdepa, 3KOCHUCTEMa, MHUHEpaJIbHBIE YI0OpEHUs,
MHUKPO3JIEMEHTBI, MaKPOJIEMEHTHI, IUTATEJIbHbIE BEILIECTBA.

l'eorpadus: armocdepa, rumpocdepa, MUHEpaNIbl, TOPHBIE TOPOJIBI, TOJIE3HBIC
HCKOIIaeMbl€, TOILIMBO, BOJIHBIE PECYPCHI.
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IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA INPOI'PAMMBLI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS IPOrPAMMbl OCHOBHOTO o0OIIero o0pa3oBaHHs
JOCTHUTAIOTCS B X0/i¢ OOYUCHHSI XMMHUU B €AMHCTBE Y4eOHOM M BOCIHMTATEIBbHOW JICATEILHOCTH B
COOTBETCTBUM C  TPAJAUIMOHHBIMH  POCCHHCKUMH  COLMOKYJIbTYPHBIMH M  JyXOBHO-
HPaBCTBCHHBIMH [[CHHOCTSIMH, MPUHSATHIMUA B OOIIECTBE MpaBHJIAMU M HOPMaMH TOBEICHHS H
CII0COOCTBYIOT ITPOLIECCAM CaAMOTIO3HAHMS, CAMOPA3BUTHS M COIIMATU3ANH O0YJarOIIHXCSl.

JIMYHOCTHBIC pE3yNIbTaThl OTPAKAKOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHCTEMO} MO3WTHUBHBIX IIEHHOCTHBIX OPUCHTAIIMH M PACIIMPEHHE OMbITA JCATCIHHOCTH Ha e
OCHOBE, B TOM YHCJIE B aCTH:

1) NaTpHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAYYHOMY
HACJICIMI0, TOHUMAHUS 3HAYCHHs] XMMHUYECKOW HAayKH B JKM3HHM COBPEMEHHOIO OOIIeCTBa,
CIIOCOOHOCTH BJIAJETh JIOCTOBEPHOU MH(MOpPMAIIUEH O MEpeOBBIX TOCTHKECHUSIX U OTKPBITHIX
MHUPOBOI M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUAX 00 YCTPOWCTBE
MUpa 1 oOLIeCTBa;

2) rpaIaHCKOT0 BOCIIUTAHMS:

MPEJCTABICHHUS O COIMANBHBIX HOPMax M TpaBHJIaX MEKIMYHOCTHBIX OTHOIICHHHA B
KOJUIGKTUBE,  KOMMYHHMKATHBHOH  KOMIIETEHTHOCTH B OOIIECTBEHHO  TOJIE3HOW,
y4eOHO-HCCIIeIOBATENILCKOM, TBOPYECKOW M JPYIMX BHAAX JEATCIBHOCTH, TOTOBHOCTH K
Pa3HO00pPa3HON COBMECTHOM NEATEIPHOCTH MPH BHINOJHEHHN Y4eOHBIX, TO3HABATEIBHbIX 3324,
BBINIOJTHCHUN XUMUYECKHX OKCIIEPUMEHTOB, CO3JaHMU Y4YEOHBIX IIPOEKTOB, CTPEMIICHHS K
B3aMOIIOHUMAaHHIO ¥ B3aHMMOIIOMOIIM B HPOLECCe ITOHW Y4eOHOW NesTebHOCTH, TOTOBHOCTU
OLICHUBATh CBOE IOBEJCHHE M IOCTYIIKA CBOHMX TOBAapHIICH C IO3WIUH HPABCTBEHHBIX WU
HPaBOBBIX HOPM C Y4ETOM OCO3HAHUS MOCIIEICTBHII IOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PCHYECKHE  IPEACTABICHHS O  BEIIECTBE M  XMMHYECKOH  peakiuw,
COOTBETCTBYIOIINE COBPEMECHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABIIIOIIUE OCHOBY IS
NOHMMAHUSl  CYIIHOCTH HAay4YHOH  KapTHHBI ~MHpa, MPEICTaBICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHS MPUPOJBI, B3aUMOCBS3SX 4YEJIOBEKa C IPHPOHON CPEelod, O PoJH
XUMHH B TO3HAHUH ITUX 3aKOHOMEPHOCTEH;

MO3HABATEIIbHBIC MOTHBBI, HAIPABICHHbIC HA IIOJyYCHHE HOBBIX 3HAHUI 10 XHUMHH,
HEOOXOMMMbIe Ul OOBSCHEHHs HAOII0JAeMbIX MPOLIECCOB U SIBJICHUIA, [MO3HABATEIBHOIA,
UH()OPMAIIMOHHON M YUTATEIBCKON KYJIbTYphI, B TOM YKCJIEC HABBIKOB CAMOCTOSITEIILHOM PabOThI
C Y4eOHBIMHM TEKCTaMH, CIPABOYHON JIUTEPATYpOH, MOCTYIHBIMH TEXHUYECKHMHU CPEICTBAMHU
UH()OPMAIIMOHHBIX TEXHOJIOTHIA;

MHTEpeC K OOy4YEeHHUIO M TO3HAHHMIO, JIF0O03HATENBHOCTh, TOTOBHOCTh M CIIOCOOHOCTh K
caM000pa30BaHMIO, MPOSKTHON W HCCIENOBATENLCKON JIESITENBHOCTH, K OCO3HAHHOMY BBIOODY
HAIpaBJICHHOCTH U YPOBHs 00y4eHUs B JaJbHEHIIEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAaHHE IIGHHOCTH JKM3HHM, OTBETCTBEHHOTO OTHOLICHUS K CBOEMY 370POBBIO,
YCTAaHOBKM Ha 3/I0POBBI 00pa3 JKWU3HH, OCO3HAHUE TIIOCICACTBUI M HENPUSITHE BPEIHBIX
NpPUBBIYEK (YIIOTPEOICHUS aNKOTOJIs, HAPKOTUKOB, KYpEHHs), HEOOXOAWMOCTH COOJIONCHHS
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mpaBwI 0€30MacHOCTH MPH OOpAIEeHUH C XUMHUYECKAMHU BEIIECTBAMU B OBITY W peabHOU
KU3HU;

5) Tpy10BOT0 BOCIIUTAHUSI:

HMHTEPEC K MPAKTHIECKOMY U3YUEHUIO MPOodeCcCuil U Tpyaa pa3imyHOro poja, yBaXXEHUE K
TPpyly W pe3yiabTaraM TPYIOBOM JEATEIBHOCTH, B TOM UHCIE Ha OCHOBE NPUMEHEHUS
MpeAMETHBIX 3HAHUW TI0O XWMHH, OCO3HAHHBI BBHIOOP WHAMBUIYATbHONW TPACKTOPUU
MPOJIOJDKEHHUST 00pa3oBaHMsl € y4ETOM JIMYHOCTHBIX HMHTEPECOB M CIHOCOOHOCTH K XHUMHH,
OOIIECTBEHHBIX MHTEPECOB M TMOTPEOHOCTEH, YCTCIIHON MPO(ECCHOHATBHOU NIEATSIBHOCTH U
pa3BUTHUS HEOOXOAUMBIX YMEHHM, TOTOBHOCTD aJIalITUPOBATHCS B MTPOPECCHOHAIBHON CPEJIE;

6) 3K0JIOrHYecKOro BOCIIUTAHMS:

9KOJIOTUYECKH 11eJ1IecO00pa3Hoe OTHOIIEHUE K MPUPOJIE KaK UCTOYHUKY JKM3HU Ha 3emiie,
OCHOBE €€ CyIEeCTBOBaHMS, MMOHMMAHWE IIEHHOCTH 3JI0POBOr0 M Oe30macHOro obpasa >KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (HU3MUYECKOMY M TICUXHYECKOMY 3/I0POBBIO,
OCO3HAHUE IIEHHOCTU COOIIOJICHUS MPaBl 0€30TaCHOTO TTOBEJCHUS MpU pabOTe C BEIIECTBAMH,
a TaK)Ke B CUTYAIIHMX, YTPOKAIOIIUX 3/J0POBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, TMOJydaeMble MPH W3YYCHUH XUMUH, IS PEIICHUS
3a7a4, CBI3aHHBIX C OKPYXAIOUIEH MPUPOTHON CPEOH, ISl TOBBIIIEHUS] YPOBHS 3KOJIOTUYECKOM
KYJIbTYpbI, OCO3HAHUS TJI00ATHHOTO XapaKTepa SKOJIOTHYECKUX MPOOJIeM M MyTeld MX perieHus
MOCPEJCTBOM METOJIOB XUMHUH, IKOJOTHIECKOTO MBIIIUICHHS, YMEHUSI PYKOBOJICTBOBATHCSI UM B
IT03HABATENbHOW, KOMMYHUKATUBHOM M COLMAJILHON IIPAKTUKE.

METANPEAMETHBIE PE3YJIbTATBI

B cocraBe MmerampeaMeTHBIX pe3y/lbTaTOB BBIACISAIOT 3HAYUMBIE UId (HOpMHUPOBAHUS
MHPOBO33pEHHUs OOlIeHAYYHbIe MOHATUS (3aKOH, TEOpHs, MPUHIUIN, TUNOTe3a, (akT, cUcTeMa,
MPOLIECC, PKCIEPUMEHT U JPYyroe.), KOTOpPbI€ HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
MpeIMeTax U MO3BOJISIOT HAa OCHOBE 3HAHUH U3 ATHX MpeaIMeToB (OPMHUPOBATH MPEACTABICHUE O
L[EJIOCTHOW HAy4yHOM KapTWHE MHpa, U yHUBEpcalbHble ydeOHbIE NEHCTBHUS (IMIO3HAaBATEIbHbIE,
KOMMYHHUKATHBHBIC, PEryJISTUBHBIC), KOTOpbIE OOECHeunBalOT (OPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEIIbHOMY ITUIAHUPOBAHUIO M OCYIIECTBIICHUIO YUeOHOU eI TeIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1elCTBHS

Ba3oBble jJornueckue neiicTBus:

YMEHUSI MCHOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIIJIEHUS MPU OCBOCHHM 3HAHMI:
pacKpbIBaTh CMBICT XMMHYECKUX TMOHATHH  (BBIAEISATH HUX XapaKTEepHbIE IMPU3HAKH,
yCTaHABIUBATh B3aMMOCBS3b C JPYrUMHU HNOHATHUSIMH), UCTIOIB30BATh MOHATUS U1 0OBACHEHUS
OTIENbHBIX (PAKTOB W SBJICHUIN, BBIOMPATH OCHOBAaHUS M KPUTEpUU IS Kiaccuuxanuu
XUMHUYECKUX BEIIECTB U XMMUYECKUX PEAKLIMi, yCTaHABIMBATh IPUUMHHO-CIICICTBEHHbIE CBS3U
MeXay 0OBbEKTaMU W3YyYeHUsl, CTPOUTH JIOTHUECKUE pacCyXJIeHUs (MHIYKTUBHbIC, JeTyKTUBHBIE,
10 aHAJIOTUH), JIeNIaTh BBIBOJIBI U 3aKITIOUYCHHUS;

yYMEHHE MPUMEHSTHh B IMpoliecce MO3HAHMs MOHATHUS (MPEeIMETHbIe U MeTalpeIMETHBIE),
CUMBOJINYECKHE (3HAKOBBIE) MOJETH, HCIOIb3yeMble B XHUMHH, MPEoOpPa3oBBIBATH HIMPOKO
MpUMEHsIeMble B XUMHH MOJIeJIbHbIE TIPEJICTABICHUS — XUMUYECKUHN 3HAK (CHMBOJ JIEMEHTA),
xuMuueckas ¢opMyna MU ypaBHEHHE XHMHUYECKOW peakiuu — TMpU pelIeHnd YydeOHOo-
MO3HABATENbHBIX 3a/a4, C Y4ETOM OTHUX MOJEIbHBIX MPEJICTAaBICHUNW BBISBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3y4aeMBIX OOBEKTOB — XUMHUYECKHX BEIIECTB H
XUMHYECKUX DPEAKIHi, BBISBIATH OOIINE 3aKOHOMEPHOCTH, MPHUYMHHO-CIEACTBEHHBIE CBSI3H U
MPOTUBOPEUUS B U3y4aEMbIX MIPOLECCAX U SABJICHUSIX.

(V)

ba30BbieHccIeA0BaTe/IbCKIe AeHCTBHA.
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YMEHHUE HCIOJb30BATh MOCTABJICHHBIE BOMPOCHI B KAayeCTBE MHCTPYMEHTa MNO3HAHUS, a
TaKke B KadecTBE OCHOBBI Ui (OPMHUPOBAHHS TUIOTE3bl IO MPOBEPKE IMPABUIBHOCTH
BBICKa3bIBAEMBIX CYXKICHUH;

npuoOpeTeHue OMbITa MO IUIAHWPOBAHHMIO, OPraHM3alUU M TPOBEICHHUIO YUYCHHUECKUX
HKCTIIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJI0M IPOIIecca, CAMOCTOSTEIHLHO MPOTHO3UPOBATH €T0
pe3ynbTat, (GopMyIHpoBaTh OOOOIICHHWS W BBIBOJBI IO pe3ylbTaTaM MPOBEAEHHOTO OIIBITA,
MCCIIEIOBAHUS, COCTABIISITh OTYET O MPOAETaHHOM padoTe.

Pa6ora ¢ undpopmanmueii:

yMeHHUE BbIOMPATh, aHAM3UPOBATh U HHTEPIIPETUPOBATh HH(DOPMAIHIO PAa3TUYHBIX BUIOB
1 (GOpM MpeICTaBICHHS, TOTyIaeMYIO U3 Pa3HBIX HCTOYHHKOB (HAYYIHO-TIOMYJISIpHAst TUTEpaTypa
XAMUYECKOTO COJIEp)KaHUs, CIPAaBOYHbIE TMOcoOus, pecypcsl HWHTepHeTa), KpPUTHYECKH
OIICHUBATh MMPOTHBOPEUNBYIO M HEJJOCTOBEPHYIO HHPOPMAIIUIO;

YMEHHE MPUMEHSTh PA3IMYHbIE METOJIBI M 3aIPOCHI TPU TIOUCKE U 0TOOpe MH(pOpMAINH U
COOTBETCTBYIOIINX JIaHHBIX, HEOOXOUMBIX JUTS BRITIOJTHEHUSI YI€OHBIX U TO3HABATEIBHBIX 33144
OTIPENIENIEHHOTO THUMA, MPHOOpPETeHHE OIbITa B O0JACTH WCIIOJIB30BaHUS HH(POPMAIIOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHIA, OBJIAJICHHE KYITbTYPO aKTUBHOTO HCIIOJIB30BAHHS PA3TUIHBIX
MOWICKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPATh ONTUMANBHYIO (GOpMY TIpeACTaBICHUS
nHGOpPMAIMYA W WILTIOCTPUPOBATH pENIaeMbIe 3314 HECIOKHBIMH CXEMaMH, IHarpaMMaMH,
npyruMu popmamu rpaduku U UX KOMOUHAIMSIMU;

YMEHHE HWCIOJbh30BaTh W aHAIM3UPOBATh B Ipoliecce ydeOHOW M HMCCIIeNOBATENbCKOM
JESTeTbHOCTH WH(OPMAIIHIO O BIUSHUY MPOMBIIUIEHHOCTH, CETBCKOTO X03SHCTBA M TPAHCIIOPTA
Ha COCTOSIHME OKPYKAIOUIEH MPUPOTHON CPEIbI.

KoMMyHMKaTHBHbIE YHUBEpPCAJIbHbIE Y4eOHbIe JeiCTBUSA:

YMEHUSI 3aJlaBaTh BOMPOCHl (B XOJe auaiora W (WIM) JTUCKYCCHH) II0 CYIIECTBY
oOcyxgaemMoil Tembl, (OPMYIHPOBaTh CBOU NPEVIOKEHUS OTHOCUTEIBHO BBITOJHEHHS
MpeJI0KEHHOM 3a/1a4u;

YMEHHUS TIPEICTABISATh MOJyYEeHHbIEC PE3yIbTaThl TO3HABATEIBHOMN AEATEILHOCTH B YCTHBIX
U THUCBMEHHBIX TEKCTax; JejaTh IPE3CHTAlUI0 PE3YJAbTAaTOB BBINOJHEHUS XUMHYECKOTO
JKCIepUMEHTa (J1abopaTOPHOTO OMBITA, JIAOOPATOPHOM pPAaOOTHI MO MCCIEAOBAHUIO CBONCTB
BEIIIECTB, Y4€OHOTO MMPOCKTA);

YMEHHsI y4eOHOT0 COTPYJHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM MO3HABATENIbHOM U
HCCIIEIOBATENIbCKON JEATEIbHOCTH IPU PELIEHHMH BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE y4éTa
oO0lIMX HMHTEPECOB W COTJIacoBaHMs MO3UIMil (0OCyxkaeHus, oOMEH MHEHUSIMHU, «MO3TOBHIE
HITYPMBI», KOOPJUHALIMS COBMECTHBIX JACHCTBHI, ONpeAeNeHue KPUTEPHUEB M0 OIICHKE KauecTBa
BBITIOJIHEHHOW paboTHI U IpyTHe).

PeryasiTuBHbIe YHHBepPCAJIbHbIE y4eOHbIe 1eiicCTBHUS:

YMEHHE CaMOCTOSITENIFHO OMpPENeNsITh IeNId AeSTeNbHOCTH, MJIaHUPOBAaTh, OCYIIECTBIIATD,
KOHTPOJUPOBaTh U MpPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATEIbHOCTh, BBIOMpATH
HauOosiee HPQPEeKTUBHbIE CIOCOOBI pelleHHs YUeOHbIX M [O3HaBaTEIbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJISITh WM KOPPEKTUPOBATH MPEIIOKEHHBIM alrOpUTM NEHCTBUN MpHU
BBIMIOJIHEHUH 33JaHUM ¢ y4€TOM TMOJIydeHHMs HOBBIX 3HAHHMH 00 M3ydyaeMbIX OOBEKTaxX —
BEIIECTBAX U PEAKLUAX, OIIEHUBATh COOTBETCTBHE MOJYYEHHOTO pe3yibTaTa 3asBJICHHON LienH,
YMEHHUE UCI0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IIpeJaraéMble B YCIIOBUH 3aaHUM.

MHNPEIMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMeTHBIX pe3yabTaTOB IO OCBOEHHIO OO0S3aTENBHOIO COJEpIKaHUs,

7 TLT gFE ALTEE

YCTaHOBJACHHOTO Hahn\’)}vi @eﬂepaﬂbﬁﬁﬁ pa60qefi HpGPp&MMOﬁ, BBIACTATIOT—OCBOCHHBIC
[OKYMEHT NOAMWUCAH 3/TEKTPOHHTDKNMUEAVICEYANMCAH S/TEKTPOHHON MOANMUCHIO

MYHULUUMNANIbHOE KASEHHOE OHMIBORRAACBNTHTISATHHVWRESFIHEAEPA3OBTHARH OE WAPEXOFEHitE «aT 2309005 AR/ D3 1460 EASA3 2B FERHDEE
KPACHOSIPCKAS CPEAHSASA LUKORRAMIEIREHASOEREMHES LLIKOJIA KOTEJIbHUKOBCKOIO (MSK)

MYHMLUWMNAJIbHOIO PAIOHA BN PG O 5O RETAQ HIABOAEGRPAZICKOM OBJIACTU, MAKAPEHKOBA

BanepbesHa, [inpexkTop HATAJ1bS1 NMABJTOBHA




oOy4aromuMHUCsT Hay4YHble 3HAaHUS, YMEHUS W CIOCOOBI JeicTBUi, cneuuduyeckue IS
npeaMeTHON o0macT «XUMUsS», BHIBI JAEATEIFHOCTH MO TOJXYYEHUI0 HOBOTO 3HAHHSA, €ro
UHTEpIIpETALNY, TPEOOPA30BAHNIO U IPUMEHEHUIO B PA3IMUHbIX YU4EOHBIX U HOBBIX CUTYaLIUsX.

K xonmy obyuenus B 8 kiacce mpeaMeTHbIE pe3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI

oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHHIA:

® pacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX HOHITUHA: aTOM, MOJEKYJa, XUMHUECKUN
JJIEMEHT, IMPOCTOE BEIIECTBO, CJO0XHOE BELIECTBO, CMeCh (OQHOpPOJHAs U
HEOJHOPOJHAsI), BaJEHTHOCTb, OTHOCUTENIbHAs aTOMHAas M MOJIEKYJspHas Macca,
KOJIMYECTBO BELIECTBA, MOJb, MOJISIpHAas Macca, MaccoBas JI0Jii XUMHYECKOIO
JJIEMEHTAa B COEIUHEHUH, MOJISIPHBIM OOBEM, OKCHJ, KHUCIOTa, OCHOBAHME, COJIb,
ANIEKTPOOTPHUIATENBHOCTD, CTENIEHb OKUCIICHHS, XUMUUECKas peakius, Kiaccuuxarus
peaxkuuii: peakiiuu COeAMHEHUS, peakuu pa3okKeHHs], peaKlIMM 3aMeleHUs], PEaKIUH
oOMeHa, 9K30- U SHIAOTEPMHUECKUE PEaKLH, TEIUIOBOM APPEKT peakuu, 1apo aToMa,
AJIEKTPOHHBIM CJIOM aToMa, aToMHas OpOWTa b, paguyCc aroMa, XUMHUYECKas CBS3b,
MOJISIpHAsl M HETOJISIpHAs KOBAJEHTHAas CBA3b, MOHHAs CBS3b, MOH, KAaTHOH, aHUOH,
pacTBoOp, MaccoBast 10Jis BellecTBa (MPOLEHTHAsI KOHIIEHTPAlKsl) B PACTBOPE;

® WJUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMUMHUYECKUX MOHSTHUH U TPUMEHATH 3TU
MOHSTHS TIPU OMKMCAHUU BEIIECTB U UX MPEBPALCHHI;

® CIOJB30BaTh XHUMHYECKYI0 CHMBOJIMKY JJIsi COCTaBJIeHHS (OpMYyJ BEIIECTB H
YPABHEHUN XUMUYECKHUX PEAKIUH;

® OIpeneNisITh BaJEHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COEAWHEHUSX, CTENEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIWHEHUSX, MPHUHAJIEKHOCTh BELIECTB K
OTpeNieNIEHHOMY KJIacCy COeAMHEHUH 1o QopmynaM, BHJ XUMHUYECKOW CBS3U
(KoBajieHTHasl ¥ MIOHHAs) B HEOPraHWYECKUX COeTMHEHUSX;

e packpbiBaTh cmbich [lepuoanueckoro 3akona JI. M. MenpeneeBa: neMOHCTPUPOBATh
IMOHUMAHHE MEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT HUX
nonoxenus B Ilepmoanueckoil cuCTeME, 3aKOHOB COXPAaHEHUS MAacChl BEILECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YYEHHUsI, 3aKOHAa ABOTraapo;

® OINUCHIBATh U XapakTepu3oBaTh TaOnmuuHylo Qopmy Ilepuoguueckoir cucTembl
XMMHUYECKUX DJIEMEHTOB: DPa3MyaTh MOHATUS «IJaBHas moarpymnmna (A-rpymma)y u
«moboynas mnoxarpynmna (b-rpymma)», manble U OOJbIIME TEPUOMABI, COOTHOCHTH
o0o3HavyeHusl, KOTOpble UMeroTcsl B Tabnuue «llepuoauueckas cucreMa XUMHYECKUX
anemenToB J[. . MennaeneeBa» ¢ YUCIOBBIMH XapakTEPUCTUKAMH CTPOEHUSI aTOMOB
XMMHUYECKUX DJEMEHTOB (COcTaB W 3apsia sapa, o0llee YHuciIO JIIEKTPOHOB U
pacrpeiesieHie uX 0 ICKTPOHHBIM CIIOSIM);

e iaccuuUIUPOBATh XUMUUYECKHE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA, XMMHUECKUE
peakiuu (IO YKUCIYy U COCTaBY yYAacCTBYIOIIMX B PEAKIIMH BEUIECTB, MO TEIMIOBOMY
dbdexry);

® XapakTepu3oBaTh (OMMCHIBATH) OOIIME XUMHYECKHE CBOWCTBA BEIIECTB PA3IMYHBIX
KJIaCCOB,  IOATBEpPXKJAas ONHMCAHME IPUMEpPaMHM  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIUX XMMHUYECKUX PEAKIINA;

® IIPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX Kauye€CTBEHHOI'O COCTaBa,
BO3MOYHOCTH MPOTEKaHUSI XUMUYECKUX NIPEBPALICHUN B Pa3JIMYHBIX YCIOBHSIX;

® BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYISIPHYIO U MOJIIPHYIO MAaccChl BELECTB, MaCCOBYIO
JIOJIF0 XMMUYECKOT0 JIeMEHTa 10 (popMysie COeTUHEHHS, MAaCCOBYIO JIOJIIO BEILECTBA B

[IOKYMEHT NOAMMCAHPASTB REREEETEcPAOHELTHSHHON YPARIEBUIO XUMUUECKON peaklniy;
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® [PUMEHSATH OCHOBHBIE ONEpPALUU MBICIUTEIHLHON NEATENIbHOCTH — aHAJIU3 U CHUHTE3,
CcpaBHEHHE, 0000IIeHUE, CUCTEMATH3AIMI0, KIacCH(DUKAIINIO, BBISIBICHUE TMPUYUHHO-
-CJIEICTBEHHBIX CBSI3€H — JJI1 M3Y4YECHUS CBOWCTB BEIIECTB MU XUMHUYECKHX PEAKLHUM,
€CTECTBEHHO-HAyYHblE  METOJbl  IO3HAHUS  —  HAONIOJICHHE,  U3MEpPEHHE,
MOJIEIMPOBAHNUE, SKCIIEPUMEHT (pEaJIbHbII U MBICIICHHBIN);

e cjenoBaTh IpaBUJIaM  I[I0JIb30BAHHUS XMMHUYECKOM ToCyloM M J1abOopaTOpHBIM
o0OpyIOBaHHEM, a TaKKe MpaBWIaM OOpalleHHs C BEUIECTBAMU B COOTBETCTBHH C
WHCTPYKIUSMH TI0 BBITIOJIHEHHUIO JJA00OPATOPHBIX XUMHYECKHUX OIBITOB MO MOJTYYCHHUIO
U COOMpPaHHIO Ta3000pa3HBIX BEIICCTB (BOJOPOJAa M KHCIOPOJA), MPUTOTOBICHUIO
pacTBOPOB C OMPEAECIEHHON MAacCCOBOM JIOJIEN pacTBOPEHHOTO BEILIECTBA, IIJIAHUPOBATH
Y TMPOBOJUTH XUMHYECKHE IKCIIEPUMEHTHI 10 PACMO3HABAHHUIO PACTBOPOB IEJOUEH U
KHCJIOT C IOMOIIBIO MHAUKATOPOB (JIakmyc, peHondTanent, METHIOPaHXK U IPYTHUe).

K koH1y oOyueHus B 9 kjacce nmpeIMeTHbIE pe3yibTaTbl Ha 0a30BOM YpPOBHE JIOJIKHBI

oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUYaIOUINXCS YMEHHI:

® PACKpHIBaTh CMBICI OCHOBHBIX XMMHUYECKHX TOHITHI: XHUMHUYECKHH SJIEMEHT, aToM,
MOJIEKYJa, UOH, KATUOH, aHUOH, MTPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, BAJIEHTHOCTb,
ANEKTPOOTPHUIIATEIHFHOCTh, CTETICHh OKHCIICHUS, XUMUYECKas PEaKIus, XUMHUYECKas
CBSI3b, TEIIOBOM 3PQEKT peakiuu, MOJb, MOJSIPHBIM 00BEM, PacTBOP, DIEKTPOIUTHI,
HEDJIEKTPOJIUTHI, AJIEKTPOJIMTUYECKas] JUCCOLMAIus, peaklUuh HOHHOro oOMeHa,
KaTtaiuM3aTop, XHMHYECKOE paBHOBECHE, OOpaTUMble W HEOOpaTUMBbIE pEaKIIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEaKIUH,  OKUCIHUTEIb,  BOCCTAHOBUTEIID,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPOIHUs, aM(pOTEpHOCTh, XUMHYECKas CBA3b
(KoBajieHTHAsi, HMOHHAs, MeETaJuIM4yecKas), KpUCTaJUIMUecKas pemeéTka, KOppo3us
METaJJIOB, CIUIaBbl, CKOPOCTh XUMHUYECKOW peakluu, IMpeAeiabHO JO0IMyCTHMAas
koHueHntpamus [1/IK Bemecta;

® WJUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMUMHUYECKUX MOHSITHUH U TPUMEHATH 3TU
MOHSATHS MPU OMKMCAHUU BEIIECTB U UX MPEBPAICHHUIA;

® CIOJB30BaTh XHMHYECKYI0 CHMBOJIMKY JJsi COCTaBlieHUs (GOpMya BEIIECTB U
YPaBHEHUH XUMUYECKUX PEAKIIHIA;

® OmpelneisITh BAJICHTHOCTb W CTENEHb OKHUCICHUS XUMHYECKUX DJEMEHTOB B
COCIMHEHUSX PA3JIUYHOTO COCTaBa, MPHHAJICKHOCTh BEIIECTB K ONpeAcIEHHOMY
KJIacCy COeAMHEHUU Mo ¢GopMyaaMm, BUJ XUMUYECKON CBsI3U (KOBaJCHTHAas, WOHHAS,
MeTajinyeckasi) B HEOPraHUYECKUX COCAMHEHHUAX, 3apsii HMOHA MO XUMHUYECKOH
(dbopmyre, xapakTep cpelbl B BOJAHBIX PACTBOpPaX HEOPraHWYECKUX COCTUHEHHH, TUI
KPUCTAIIMYECKON PEeIIETKA KOHKPETHOTO BEIIECTBRA;

e packpsiBaTh cMbica [lepuoguueckoro 3akona [[. . MenzaeneeBa U A€MOHCTPUPOBATH
€ro MOHUMAaHHE: OMUCHIBATh M XapakTepu3oBaTh TabnuuHyo dopmy llepuoanueckoit
CUCTeMBbl XMMHUYECKHUX DJIEMEHTOB: pa3lnyaTh TMOHATUS «TJaBHas monarpymma (A-
rpynma)» u «mnobounas moarpynmna (b-rpymma)», maneie u  OOJNBIIME TMEPUOIBI,
COOTHOCHUTh O00O3HAuYEHUS, KOTOpPhIE HMEIOTCS B MEpPUOAUYECKOr Tabiuie, c
YHCIIOBBIMH XapaKTEPUCTHUKAMHU CTPOEHHUS aTOMOB XMMHYECKHUX DJIEMEHTOB (COCTaB U
3apsn aapa, o0IIee Ynuciao JIEKTPOHOB U pacHpeesieHre UX M0 IEKTPOHHBIM CIIOSIM),
OOBSACHATH 0OIIME 3aKOHOMEPHOCTH B HW3MEHEHUU CBOWCTB DIEMEHTOB M UX
COCIMHEHUH B MpEJeax MajbIX MEPUOJOB U TJIABHBIX MOATPYIIl C YYETOM CTPOEHUS
HX aTOMOB;
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e KJaccu(UIMPOBATH XMMHUYECKHE 3JIEMEHTHI, HEOPraHMYECKHE BEUIeCTBA, XUMUYECKUE
peakuuu (MO0 YHUCIY W COCTaBYy Y4YacTBYIOIIMX B PEAKLUHU BEIIECTB, MO TEIJIOBOMY
3 dexTy, M0 U3MEHEHUIO CTETICHEH OKUCIICHUS! XUMHUYECKUX AIIEMEHTOB);

® XapakTepu3oBaTh (ONMUCHIBATH) OOUME M cHeuu(pUUecKue XUMHUYECKHUE CBOWCTBA
MPOCTHIX M CIIOKHBIX BEIIECTB, OATBEPIKIasi OMMMCAHUE TIPUMEPAMH MOJIEKYISAPHBIX U
WOHHBIX YPABHCHHI COOTBETCTBYIOIINX XUMUICCKUX PEAKITHIA;

® COCTaBJISITh YPABHEHUS DJICKTPOJUTHUYECKON TUCCOLMALMUA KUCIOT, IEI0YEH U COJIEH,
MOJIHBIE ¥ COKpAIIEHHBIC YPAaBHEHUS PEaKIMii HOHHOTO OOMEHa, YpaBHEHHS PEaKIUH,
MOJATBEPKAAIONINX CYIIECTBOBAHME TEHETHUECKOW CBS3M MEXAY BEIIECTBAMU
Pa3IMYHBIX KJIACCOB;

® DPACKpBIBATh CYIIHOCTh OKHCIHTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUil IOCPEICTBOM
COCTaBJICHUS SJICKTPOHHOTO OajlaHCca ATUX PEaKIIHiA;

® TIPOTHO3MPOBATH CBOICTBA BEIIECTB B 3aBUCHUMOCTH OT MX CTPOEHUS, BO3MOXKHOCTH
MPOTEKAHUS XUMHYECKUX MPEBPAIICHUN B PA3INIHBIX YCIIOBHSX;

® BBIUMCIATH OTHOCUTEIBHYIO MOJEKYISIPHYIO i MOJIIPHYIO MacChl BEIIECTB, MACCOBYIO
JIOJTF0 XMMHUYECKOTO AJIEMEHTa 110 (popMysie COCTMHEHUS, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOANUTH PACYETHI IO YPABHEHUIO XUMUYECKON pEaKIIiH;

e coOmomaTh TpaBWJIa TIOJB30BaHUS XUMHUYECKOW TOCYyIOH U J1TaOOpaTOpHBIM
o0OpyIOBaHHEM, a TaKKe IpaBHja OOpalIeHUs C BEMIECTBAMU B COOTBETCTBHH C
WHCTPYKIUSMH TIO BBITIOJHEHHIO JTa0OPATOPHBIX XUMHUYECKHX OIBITOB TI0 TTOTY4SHHIO
1 COOMPaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa U YTJIEKHCIIOTO Ta3a);

® [POBOJUTH PEAKIUU, MOATBEPKIAIONINE KaUYeCTBEHHBI COCTaB Pa3IMUYHBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM TYTEM XJIOpUA-, Opomua-, noaua-, kapoOoHat-, docdar-,
CWIIMKAT-, cyab(haT-, TUIPOKCHI-UOHBI, KATHOHbI aMMOHHS M HOHBI H3yYEHHBIX
METaJJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTraHMUECKUX BEIIECTB;

® T[PUMEHSATH OCHOBHBIE OMNEPALMU MBICIUTENBHON AESITETbHOCTH — aHaJU3 U CUHTES,
CpaBHEHME, 0000IIeHNe, CHCTEeMATU3allUI0, BBISIBICHUE MPUYUHHO-CIIEICTBEHHBIX
CBs3€M — JUI1 M3Y4YEeHHs] CBOMCTB BEIECTB M XUMHMUYECKUX PEaKIUH, €CTECTBEHHO-
HayyHble METOJAbl TO3HAaHWA — HaONIOJeHHWe, U3MEpPEeHHe, MOJEIHpPOBaHHeE,
9KCIEPUMEHT (peaJbHbIA U MBICJICHHBIN).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KVIACC
KosmnuecTBo yacos
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (L1 (POBbIE)
KoHTpoJbHbIE IIpakTHYeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE peCypChl
padoThI padoThI
Paznea 1. IlepBoHayanbHble XMMHYeCKHE TIOHATHSA
Xumusi — BaxkHast 00J1acTh
11 €CTECTBO3HAHUSA U 5 5 bubnuotexa [JOK
' MPaKTHYECKOH JIeSITeTbHOCTH https://m.edsoo.ru/7f41837c
YeloBeKa
19 BemectBa 1 xuMu4eckue 15 1 bu6moreka [IOK
' peaKIuu https://m.edso0.ru/7f41837c
Hroro mo pazgeny 20

Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB

51 Bo3nyx. Kucnopoa. [Tonsitue 6 bu6moreka [IOK
00 okcumax https://m.edsoo.ru/7f41837c
99 Bopopoa.Ilonsarue o kucinorax 8 1 bu6mmoreka [IOK
U COJISAX https://m.edsoo.ru/7f41837c
53 Bopna. PactBopsr. [Tonsitre 06 5 1 1 bu6mmoreka [IOK
OCHOBaHHSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIacChl 11 1 1 bubmuoreka [JOK
HEOPraHUYECKUX COECTUHEHUI https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paspnean 3. Ilepuoanyeckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /I. . MenaeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIIUHN
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KPACHOAPCKAS CPEAHASA LUKORRACKENREHASOERIHEA LLIKOJIA KOTE/IbHUNOBCKOIO

BanepbesHa, [inpexTop HATAJ1bS NMABJTOBHA
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[Tepuonnueckuii 3aKOH U
IIepnoanueckas cucrema

bu6mmoreka [IOK

3.1 XHMUHCCKHX dnieMenToB . 1 ! https://m.edso0.ru/7f41837¢c
Memnpene-eBa. CTpoeHue
aToma
XuMu4decKas CBS3b.
3.2 OKI/ICJ‘H/Ie":eJ'?BH((:)- ’ 8 brbmiorexa LIOK
https://m.edsoo.ru/7f41837c
BOCCTAHOBHUTCJIbHBIC PCAKITUN
Hroro no pazgeny 15 Bubmoteia LIOK
https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa LIOK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME

JIOKYMEHT NMOZAMWUCAH 3NEKTPOHHTOKMUAANCANNCAH SNEKTPOHHON NOAMUCHIO

MYHUUUNAJIbHOE KASEHHOE OHMNBORRAADBANTEHISASHHRESHIHBAEPA3OBNIEARMQE ¥ PEXXOHHitE kaT 230900 5 A D3 1460 ERM3 2D FERHDEE
KPACHOSIPCKAS CPEQHSAS LUKOR|

MYHMUMUMAJIbHOrO PANOHA BOMIBR
BanepbesHa, [inpexTop

- B LLIKOJIA KOTEJIbHUNOBCKOIro
PAWIIZHTHH O 501 REVIQ HIAVBOAE GRPAZICKON OBJIACTU, MAKAPEHKOBA
HATAJbS MABJTOBHA

(MSK)
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9 KJIACC

KosmmuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nes 1. BemecTBo H XuMH4yeckmne peakuun
[ToBTOpEHue u yriyoieHne 3HaHUN bubnnorexa [JOK
1.1 5 1
OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https://m.edsoo0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edso0.ru/7f41a636
DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. bubmuorexa [JOK
1.3 8 1 1
XUMHYECKHE PEaKIMU B PaCTBOPax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nen 2. HeMeTa/JILI M X COeANHEHHUS
51 OO6mrast XapaKTepUCTUKAa XUMHUUYECKUX 4 1 bubmuoreka [JOK
' anemeHToB VIIA-rpynmel. IanoreHs https://m.edsoo.ru/7f41a636
o | oo e :
' PYHHEL 2-CP https://m.edsoo.ru/7f41a636
COeIMHEHUS
006
25 onewewton VA-rpymma, Asor,qochoprx | 7 ;| BimoreloK
' PYHHEL ’ P https://m.edsoo.ru/7f41a636
COeIMHEHUS
I e s 8 1 , | B ox
' . PYHTIBL post https://m.edso0.ru/7f41a636
KPEeMHUH U UX COCTMHEHHUS
Hroro no paszneny 25
EKTPOHHIKH ]

JNOKYMEHT NOANUCAH 3N
— -

BanepbesHa, upekTop

MYHUUMNNAJIbHOE KASEHHOE

MYHULIMIMANIbHOIO PA/IOHA BN

OHMIBUFRAANBNH ISAREHYMREGH]HEAEPA3 0 BWIBARM QB FAP EXHEHE KaT 2309005 AR7D3 1460 ERSA3 2D FERHDEE
KPACHOSIPCKAS CPEAHSAS LUKORRAGTEREHASOERIIHAA LLIKOJIA KOTEJIbHUNOBCKOIO
PWIEHOIH O B0 RGO HIAVBOAE GRPALICKONM OBJIACTU, MAKAPEHKOBA
HATAJIbSA MABJTOBHA

(MSK)
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Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

bubmuoreka [JOK
1 i 4
3 Obuue CBOHCTBA MTAIIOR https://m.edso00.ru/7f41a636
bubmmoreka [{OK
.2 B 7 1
3 AKHEHIINE METAIUIBI U UX COCOUHEHUS 6 https://m.edso00.ru/7f41a636
Hroro mo pazueny 20
Paznen 4. Xumus u okpy»amomnias cpeaa
4.1 BemectBa 1 MaTepuaibl B JKU3HU YEJIOBEKA 3 bubmmorexa [JOK
' m p https://m.edso0.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpems 3 bubmorexa [IOK
P P https://m.edso0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 68

BanepbesHa, upekTop

JOKYMEHT MOZAMCAH /EKTPOHHGDKMEAAVCIANTNCAH SMEKTPOHHOM MOAMUCHIO

MYHUUUNAJIbHOE KASBEHHOE OHM{BOERAANIBNTE ISASFHYRESEHHAEPA3OBATEARK OB VAP EXOEHIME «aT 230900 B/ D3 1460 EAM3 2B FERHDEE
KPACHOSIPCKASl CPE[HSAS LLUKOR
MYHULUMUNAJIbHOIO PAVOHA BOVMINION

- B LLIKOJIA KOTEJIbHUNOBCKOIro
PAWIIZHTHH O 501 REVIQ HIAVBOAE GRPAZICKON OBJIACTU, MAKAPEHKOBA
HATAJbS MABJTOBHA

(MSK)
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
N KounyecTBo yacoB Jlara DJIeKTPOHHBbIE HU(PPOBHIE
Tema ypoka Konrpoabubie | IIpakTHyeckue o0pa3oBaTe/IbHbIE
n/n Bcero H3Yy4YeHH s
padoTsI padoThbI pecypchl
1 [Ipenmer xumuu. Poss xumuu B 1 bubmmoreka [{OK
JKH3HU yesoBeka. Tena u BerecTna https://m.edsoo.ru/ff0d210c
5 ITonsaTtue o MeToax MO3HAHUS B 1 bubmmoreka [{OK
XUMUH https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «IIpaBuiia
3 paboTHI B TaOOPATOPUU U TIPUEMBI 1 bubnuorexa [JOK
oOparreHus ¢ 1ab0PaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
Yuctele BemecTBa 1 cMecu. CriocoObl bu6mmoreka [IOK
4 . 1
pasjeneHus cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2
5 «lfameneHHe cﬁeceﬁ (Ha mpumepe 1 bubmmorexa LIOK
. https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TIOBAPCHHOU COJIH)»
6 ATOMBI 1 MOJICKYJTBI 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHUE AIEMEHThI. 3HAKH 1 bubmuoreka [JOK
(CMMBOJIBI) XUMHUYECKHX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CIOKHBIE BEIIECTBA 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYIIIPHOE YUEHHE 1 Bubmiorexa LIOK
https://m.edsoo.ru/ff0d2d50
10 3aK0H IMOCTOSHCTBA COCTaBa 1 - - bubnuorexa HOK
JOORYMEHT TTOATMMCAH SJTEKTPOHHIDKMEMBAVCRYITTICAH SJTEKTPOHHOW TTIOATCBH

MYHULMMNAJIbHOE KASEHHOE OBMNI{BORAACBATHISARHEHYCEGFIHBAEPA3ORATEARY OB W APEXXOEHME kaT 230900805 AR D3 1460 ERSA3 2D FERHDEE
KPACHOSIPCKAS! CPEHSAIS LLIKO RRAMIKENREHASOBREMHEA LUKOJIA KOTE/IbHYNOBCKOIO (MSK)

MYHULMMNAJIbHOIO PAVVIOHA BOMNIBNPAIRUTIHO 5O RETAQ HINVBOAEGFPALLICKONM OBJIACTU, MAKAPEHKOBA

BanepbesHa, [inpexTop HATAJ1bS NMABJTOBHA
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BeIIeCTB. XuMuieckas Gopmyia. https://m.edsoo.ru/ff0d2eae
BaJleHTHOCTh aTOMOB XHMHYECKUX
JJICMEHTOB
OTHOcHUTENbHAS aTOMHAs Macca. bubmmorexa [{OK
11 1
OTHOCHUTEIbHAS MOJICKYJISIpHAS Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J1s1 XUMHYECKOTO 1 bu6mmoreka [{OK
JJIEMEHTA B COEIMHEHUHU https://m.edsoo.ru/ff0d350c
13 KommaecTBo BemecTBa. Moih. 1 bubmmoreka [IOK
MosipHas Mmacca https://m.edsoo.ru/ff0d5230
DOu3nvecKrue U XUMUYECKHE SIBICHUSI. bu6moreka [IOK
14 1
XUMHYeCKas: peaKiius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycoBHs MPOTEKAHUS 1 bubnuoreka [IOK
XAMHUYECKHX PeaKInit https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. 1 bu6mmoreka [IOK
XUMHUYECKUE YPaBHEHUS https://m.edsoo.ru/ff0d3b88
B cie 0JIMYECTBA, Macc
17 ;;Iqel:lc Al aHI/I:)I K ;mqe TBa, MacChl . BuGmorexa LIOK
B TBA I BHCHUSIM
m P . https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEAKIUN
K e
e
peart A P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, 0OMeHa)
M. B. JI — Y4EHBIN-
19 5H Hm:rioi(():(;026ogq ZII{;ZH 1 bubmorexa LIOK
1 AHET- Hf https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUH
20 KonTponpHas padota Nel mo teme 1 1 bubnuoreka [IOK
«BermecTBa 1 XUMUYECKUE PEAKITHI https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras 1 bubnuorexa [IOK
Bo3ayxa. Kucnopong — snemensu https://m.edsoo.ru/ff0d448e
JIOKYMERT TTOANVCAH SJTEKTPORHIDKMEERAVCEX TVICAH SJTEKTPOHHOW TTOATTNCH!

KPACHOAPCKAS CPEAHASA LUKORRACKENREHASOERIHEA LLIKOJIA KOTE/IbHUNOBCKOIO

BanepbesHa, [inpexTop HATAJ1bS NMABJTOBHA

MYHUUUNAJIbHOE KASBEHHOE OHM{BOERAANIBNTE ISASFHYRESEHHAEPA3OBATEARK OB VAP EXOEHIME «aT 230900 B/ D3 1460 EAM3 2B FERHDEE

(MSK)

MYHULMMNAJIbHOIO PAVVIOHA BOMNIBNPAIRUTIHO 5O RETAQ HINVBOAEGFPALLICKONM OBJIACTU, MAKAPEHKOBA
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npocroe BeuecTBo. O30H

duznueckue 1 XUMHUYECKUE CBOUCTBA

22 KHCIIOpoaa (PeaKIuy OKUCICHHS 1 bubmmorexa LIOK
poJia {peaKil ’ https://m.edsoo.ru/ff0d4614
ropenue). [lorsitue 06 okcumax

33 | matopmopin n spevionaen ) BuGmorexa LIOK

patop p ’ https://m.edsoo.ru/ff0d497a
[Ipumenenne kuciopoaa
TenoBoii 3¢ ekt xumMuueckoin
peakIfu, TIOHATHE O bubnuorexa [JOK

24 1
TEPMOXUMHUYECKOM YPAaBHEHUH, IK30- https://m.edsoo.ru/ff0d4790
1 DHJIOTEPMHUYCCKUX PEAKITUIX
T .

55 | smprmemmssonune evoestuaro | 1 uGmorexa LIOK

p yxa, https://m.edsoo.ru/ffod4c4a
MPEAOTBPAIICHUS
I1 6ota Ne 3

) I?IEKTHEGCK:H [():2 60T2‘; oe 10 TEME . . BuGmorexa LIOK
(LIOIYACHHE 1 cObHpatiH . https://m.edsoo.ru/ff0d4ae2
KHCJIOPO/JIa, U3YUYCHHE €TO CBOHUCTBY»

97 Bopopon — sneMeHT u mpoctoe 1 bu6mmoreka [JOK
BeniectBo. HaxosxaeHue B mpupoie https://m.edsoo.ru/ff0d4dd0
du3ndecKknue U XMMUYECKHUE CBOMCTBA bu6mmoreka [JOK

28 1
Bozopoaa. IIpumenenue Boaopoaa https://m.edsoo.ru/ff0d4dd0

29 ITousiTre 0 KHUCIIOTaX U COMIAX 1 bubmorexa HOK

https://m.edsoo.ru/ff0d50d2

30 CriocoOsl mostyueHust BOAOPOIa B 1 bu6mmoreka [JOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
IIpakTtuyeckas padora Ne 4 o reme BuGmoreka LIOK

31 «ITomyuenue u cobupanue Bo10po/a, 1 1

HU3YUCHHUC CTO CBOMCTBY

https://m.edsoo.ru/ff0d4f42

AOKYMEHT MOANUCAH 3J1EKTPO
MYHUUMNNAJIbHOE KASEHHOE

MYHWULMMNAJIBHOIO PAVOHA
BanepbesHa, upekTop

HHIDKSM@AAMCNCAH S/TEKTPOHHOW MNOAMUCHIO

OHMNBOFRAAOBNTEICARHHYMAEGEHHEAEPA3 O BWTEARKOE WA PEXXTEHIME kaT 2309005 A5 D3 1460 EARAS 2D FERH#DEE
KPACHOAPCKAS CPEAHASA LUKORRACKENREHASOERIHEA LLIKOJIA KOTE/IbHUNOBCKOIO

(MSK)

B MBI PWIZHOIH O 601 RATAQ HIVBOE GRPALCKON OBJIACTU, MAKAPEHKOBA

HATAJbS MABJTOBHA
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32 MonsipHblii 00bEM Ta30B. 3aKOH 1 bubmuoreka [IOK
ABorajpo https://m.edsoo.ru/ff0d542e
Brrunciienus o0béMa, KOJIMYeCTBa

33 BEII[ECTBA rasa Mo €ro U3BECTHOMY 1 bubmmorexa LIOK

. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WK 00BEMY
BrruncieHuss 00EMOB ra3oB 10
34 YPaBHEHUIO PEaKIIUU Ha OCHOBE 1 bubmmorexa LIOK
. . https://m.edsoo.ru/ff0d5708
3aKOHA 00BEMHBIX OTHOIIICHHH ra30B

35 duznyeckne 1 XUMUYECKHe CBOMCTBA 1 bubmmoreka [{OK
BOJIBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuii. [lonsitue 06 1 bubnuorexa [JOK
HHIUKATOPax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens.

37 Hacpnnenusie 1 HeHaCBIIIIEHHBIE 1 bu6mmoreka [IOK
pacTtBOpbl. MaccoBast 10Jis BEIIECTBA https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[IpakTrueckast pabota Ne 5 mo teme
«IIpurotoBieHue pacTBOPOB ¢ bubnuoreka [JOK

38 N L 1 1
omnpeeIéHHOM MaCcCOBOM J0JIei https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»

39 KonTtponsnas pabora No2 mo teme 1 1 bubnnoreka [JOK
«Kucnopoa. Bogopoa. Boxa» https://m.edsoo.ru/ff0d6342

40 OKcuapl: coCcTaB, KiaccuduKaius, 1 bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
ITonyueHune U XUMHUYECKHUE CBOMCTBA

41 KI/ICJ‘I}:ITHLIX OCHOBHBIX U 1 Bu6mmorexa LIOK

’ https://m.edsoo.ru/ff0d664e
aM(bOTEepPHBIX OKCHJIOB

42 OcHoBaHusI: cOCTaB, KJIacCU(UKALINSL, 1 bubnuorexa ITOK

AOKYMEHT MOANUCAH 3J1EKTPO
MYHUUMNNAJIbHOE KASEHHOE

BanepbesHa, upekTop

HHIDKSM@AAMCNCAH S/TEKTPOHHOW MNOAMUCHIO

OHMNBOFRAAOBNTEICARHHYMAEGEHHEAEPA3 O BWTEARKOE WA PEXXTEHIME kaT 2309005 A5 D3 1460 EARAS 2D FERH#DEE
KPACHOSIPCKASI CPEHASA LIKORRAMIEMEHASOEREHDA LLUKOJIA KOTE/IbHNKOBCKOIo
MYHUUMUNAJIbHOIMO PAUOHA

(MSK)

B MBI PWIZHOIH O 601 RATAQ HIVBOE GRPALCKON OBJIACTU, MAKAPEHKOBA

HATAJbS MABJTOBHA
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HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyueHnue u XuMu4eCKHE CBOWCTBA 1 bubmuoreka [IOK
OCHOBaHUU https://m.edsoo.ru/ff0d67ca
KucnoTsl: cocraB, knaccudukarus, bubmmoreka [{OK
44 1
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHne n XUMHUYECKHE CBONCTBA 1 bubnnorexa [JOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeaune): HOMEHKIATypa,
46 cnoco((SLII) nIi)nyq)eHm XI/IMI/I‘IZEKI/IG 1 butmmorexa LHOK
. ’ https://m.edso0.ru/00ad9474
CBOMCTBA
[Tpaktuueckas padota Ne 6. Permenue
47 SKCIEPUMEHTAIBHBIX 337a4 110 TEME 1 1 bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTaHHYECKIX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN
I'eneTnueckas CBsI3b MEX
48 KJIaccaMu HeopraHI/Iqecmiy 1 Bubnuorexa LIOK
. https://m.edsoo.ru/00ad9a50
COCTUHCHUI
49 O06o00IIcHNE B CHCTEMAaTH3aLIH 1 bu6mmoreka [JOK
3HaHUI https://m.edsoo.ru/00ad9ch2
KonrtpossHas padora Ne3 no teme
50 "OCHEBHLIG KJ'II:ICCLI HEOPraHUYECKUX 1 1 bubmmorexa LIOK
. https://m.edsoo.ru/00ad9ela
COCIUHECHUI
[IepBBic NONBITKU KIacCUDHUKALIMI
51 XHI\I/)[quCKI/IX 3JICMEHTOB. lqiomiline 0 1 Bubmmorexa LIOK
https://m.edsoo.ru/00ad9ffa
TPYIIax CXOAHBIX SJIEMEHTOB
Ilepuoauyeckuii 3aKOH U
52 Heinoimqecms{ cucTeMa 1 bubmorexa HOK
https://m.edsoo.ru/00ada52c
XUMHUYECKUX d1eMeHToB J[. U

JIOKYMEHT NMOZAMUCAH 3NEKTPOHHTOKM@AANCOANNCAH SNIEKTPOHHON NOAMUCHIO

KPACHOAPCKAS CPEAHASA LUKORRACKENREHASOERIHEA LLIKOJIA KOTE/IbHUNOBCKOIO

BanepbesHa, [inpexTop HATAJ1bS NMABJTOBHA

MYHUUUNAJIbHOE KASBEHHOE OHM{BOERAANIBNTE ISASFHYRESEHHAEPA3OBATEARK OB VAP EXOEHIME «aT 230900 B/ D3 1460 EAM3 2B FERHDEE

(MSK)

MYHULMMNAJIbHOIO PAVVIOHA BOMNIBNPAIRUTIHO 5O RETAQ HINVBOAEGFPALLICKONM OBJIACTU, MAKAPEHKOBA
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MenneneeBa
bubmuoreka [JOK
>3 Heprmozsi, rpymrsi, MOArpyrme! 1 https://m.edsoo.ru/00ada52c
54 Crpoenue atromoB. CocTaB aTOMHBIX 1 bubnuorexa [JOK
saep. V3otorsl https://m.edsoo.ru/00ada342
CtpoeHnue AIIeKTPOHHBIX 060J10qel<v Butorexa LOK
55 aTOMOB 251eMeHTOoB [lepuonnyeckoit 1
https://m.edsoo.ru/00adaébc
cucremsl JI. 1. Menpeneena
XapakTepruCTUKa XUMHUIECKOTO
56 3JIEMEHTA MO €r0 MOJOKEHUIO B 1 bubmuorexa [JOK
[Mepuoauueckoii cucreme 1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3navenue [leproauyeckoro 3akoHa
57 JUISl pa3BUTHS HAYKU W MPAKTUKH. 1. 1 bubmuorexa [JOK
. MenpeneeB — y4EHBIH, IeIaror u https://m.edsoo.ru/00ada96e
rpaXKJaHUH
58 DIJIEKTPOOTPUIIATETLHOCTh AaTOMOB 1 bubmuorexa [JOK
XHUMHYECKHX JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
59 HNonHas xumudeckas CBsI3b 1 https://m.eds0o.ru/00adac34
60 KoBanentHas nosisipHas XuMuudeckas 1 bubnnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanentnas nenossipHas 1 bubnnoreka [JOK
XHMHY€ECKas CBA3b https://m.edsoo.ru/00adaab9
62 CreneHb OKUCIEHUS 1 bubmorexa LIOK
https://m.edsoo.ru/00adae28
63 OKUCIUTETbHO-BOCCTAHOBUTEIIbHBIC 1 bubmuoreka [JOK
peakuun https://m.edsoo.ru/00adb076
JOORYMEHT TTOATMMCAH SJTEKTPOHHIDKMEMBAVCRYITTICAH SJTEKTPOHHOW TTIOATCBH

KPACHOAPCKAS CPEAHASA LUKORRACKENREHASOERIHEA LLIKOJIA KOTE/IbHUNOBCKOIO

BanepbesHa, [inpexTop HATAJ1bS NMABJTOBHA

MYHUUUNAJIbHOE KASBEHHOE OHM{BOERAANIBNTE ISASFHYRESEHHAEPA3OBATEARK OB VAP EXOEHIME «aT 230900 B/ D3 1460 EAM3 2B FERHDEE

(MSK)

MYHULMMNAJIbHOIO PAVVIOHA BOMNIBNPAIRUTIHO 5O RETAQ HINVBOAEGFPALLICKONM OBJIACTU, MAKAPEHKOBA
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bubmuoreka [JOK

64 OKHUCIUTEIN U BOCCTAHOBUTEIIN 1 https://m.edso0.ru/00adb076
e E
CBA3En https://m.edsoo.ru/00adb486
66 PezepBHbiit ypok. O0o0IICHNE 1 1 bubnuorexa [JOK
cUCTEMAaTH3aIUs 3HAHWHA https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O6001IEHNE U 1 bubnuorexa [JOK
cUCTEMAaTH3aIUs 3SHAHWHA https://m.edsoo.ru/00ad9ch2
68 PesepBHblit ypok. O6001IeHNE U 1 bubnuoreka [JOK
cUcTEMAaTH3aIis 3HAHWHA https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68 4 4

[TPOI'PAMME

JIOKYMEHT NMOZAMWUCAH 3NEKTPOHHTOKMUAANCANNCAH SNEKTPOHHON NOAMUCHIO

KPACHOAPCKAS CPEAHASA LUKORRACKENREHASOERIHEA LLIKOJIA KOTE/IbHUNOBCKOIO

BanepbesHa, [inpexTop HATAJ1bS NMABJTOBHA

MYHUUUNAJIbHOE KASBEHHOE OHM{BOERAANIBNTE ISASFHYRESEHHAEPA3OBATEARK OB VAP EXOEHIME «aT 230900 B/ D3 1460 EAM3 2B FERHDEE

(MSK)

MYHULMMNAJIbHOIO PAVVIOHA BOMNIBNPAIRUTIHO 5O RETAQ HINVBOAEGFPALLICKONM OBJIACTU, MAKAPEHKOBA



https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KJIACC

KoaudecTBO 9acoB

DJIeKTpOHHbIe HH(ppoBbIE

Ne Jara
Tema ypoka KonTposbnbie | IlpakTnueckue o0Opa3oBaTe/IbHbIE
n/n Bcero H3Yy4YeHH s
padoTsI padoThbI pecypchl
[Iepnoanyeckuil 3aK0H.

1 [Tepuoanueckas cuctema 1 bubnuoreka [JOK
XUMHYeCKuX 3ementoB J1. U. https://m.edsoo.ru/00adb59e
Meneneera
3aKOHOMEPHOCTH B H3MCHECHUH

2 CBOICTB XEIMI/I‘-IeCKI/IX 3JIEMEHTOB 1 bubamorexa LOK

. https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPHOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 bubnuorexa [JOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunpl xuMrueckoil CBS3U U THIIEI 1 bu6mmoreka [IOK
KPUCTAUTHIECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTtponsHas padorta Nel o teme

5 «IToBTOpeHue u yriayoiaeHue 1 1
3HAaHUH OCHOBHBIX Pa3/iesioB Kypca
8 kmacca»

5 Knaccudukanus XuMuaeckux 1 bu6mmoreka [JOK
PeaKImii 10 Pa3IMYHbIM [IPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsATHE O CKOPOCTU XMMUYECKOM

7 peaKIuu. HOH}IpTI/Ie 0 TOMOT'€HHBIX U 1 bubmmorexa [JOK

https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEeaAKIIUIX
[ToHsATHE O XUMHYECKOM
8 paBHOBecuH. DAaKTOPBI, BINAIOIINE 1 bubamotexa LIOK
> https://m.edsoo.ru/00adc28c
Ha CKOPOCTh XUMUYECKOU PEaKIINH

MYHUUMNNAJIbHOE KASEHHOE

MYHMUMUMAJIbHOrO PANOHA BOMIBR
BanepbesHa, [inpexTop

JIOKYMEHT NMOZAMWUCAH 3NEKTPOHHTOKMUAANCANNCAH SNEKTPOHHON NOAMUCHIO

OHMNBOFRAAOBNTEICARHHYMAEGEHHEAEPA3 O BWTEARKOE WA PEXXTEHIME kaT 2309005 A5 D3 1460 EARAS 2D FERH#DEE
KPACHOSIPCKASI CPEHASA LIKORRAMIEMEHASOEREHDA LLUKOJIA KOTE/IbHNKOBCKOIo
PAWIIZHTHH O 501 REVIQ HIAVBOAE GRPAZICKON OBJIACTU, MAKAPEHKOBA

HATAJbS MABJTOBHA

(MSK)



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
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https://m.edsoo.ru/00adc28c

U TOJIOKEHNE XUMHYECKOTO
paBHOBECHs
OKHCIUTENTHHO- bubnuorexa [JOK
9 1
BOCCTAaHOBHTEJIbHBIC PEAKIINU https://m.edsoo.ru/00adcade
Teopust 3IEKTPOITUTHUECCKON
10 L[Hcfounaunn.pCI/mLHme U cia0bie 1 Bubnuotexa LIOK
https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
. bubmuoreka [IOK
1 Hontibie ypaBHEHILA peaxiuiii 1 https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHMU B CBETE MPEACTABICHHI 1 bubnuorexa [JOK
00 IEKTPOMTHUECKOM https://m.edsoo.ru/00add5d8
JIUCCOIMAITAN
XUMUYECKUE CBOMCTBA COJIEH B
13 CBETE MPEACTABICHUI 00 1 bubmorexa [IOK
N https://m.edsoo.ru/00add8b2
ANEKTPOJUTUUECKON JUCCOIHAITIT
. bu6mmoreka [IOK
14 Honsrne o riapomise coneit L https://m.edsoo.ru/00add9d4
15 O06o00IIcHNE B CHCTEMAaTH3aLIHS 1 bu6mmoreka [JOK
3HAHHUN https://m.edsoo.ru/00addd12
IIpakTuueckas padora Ne 1.
16 «lfemeHHe SKCHpepI/IMeHTaJIBHBIX 1 1 Bubmiorexa LIOK
https://m.edsoo.ru/00addbfa
3a/1a49
KonTtponsnas pabora No2 mo teme
17 «QIIEKTpOJINTHYECKAs 1 1 bubnuoreka [IOK
IHACCOLMAINASL. XUMUUECKHE https://m.edsoo.ru/00addecO
peaKiuu B pacTBOpax»
18 OOm1ast XapaKTepUCTHKA aJIOTEHOR 1 bubnuorexa ITOK

AOKYMEHT MOANUCAH 3J1EKTPO
MYHUUMNNAJIbHOE KASEHHOE

MYHWULMMNAJIBHOIO PAVOHA
BanepbesHa, upekTop

HHIDKSM@AAMCNCAH S/TEKTPOHHOW MNOAMUCHIO

OHMNBOFRAAOBNTEICARHHYMAEGEHHEAEPA3 O BWTEARKOE WA PEXXTEHIME kaT 2309005 A5 D3 1460 EARAS 2D FERH#DEE
KPACHOAPCKAS CPEAHASA LUKORRACKENREHASOERIHEA LLIKOJIA KOTE/IbHUNOBCKOIO

(MSK)

B MBI PWIZHOIH O 601 RATAQ HIVBOE GRPALCKON OBJIACTU, MAKAPEHKOBA

HATAJbS MABJTOBHA
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XHUMHYECKUE CBOMCTBA HA IPUMEPE

https://m.edsoo.ru/00addfe2

xJiopa
X .C )
19| snmscokie cuoiier, monyueme, 1 biorera L1OK
> HOMYH ’ https://m.edsoo.ru/00ade104
MIPUMEHEHHUE
IT 6orta Ne 2
20 lonyenme commoi wnorors, 1 1 buorera L1OK
YEHIE S0 ’ https://m.edsoo.ru/00ade348
n3y4yeHue e€ CBONUCTB»
B
20 xumscon peasiu, o | 1 bitGnorera LIOK
peaii, A https://m.edsoo.ru/00ade488
W3 pEareHTOB JaH B H30BITKE
29 OO6mrast XxapaKTepUCTUKA SJIEMEHTOB 1 bubnuorexa [JOK
VIA-rpyrmmsr https://m.edsoo.ru/00ade64a
AnnoTpornHbie MOIU(UKALIUN CEPBI.
Haxoxnenue cepol u €€ bu6mmoreka [IOK
23 . 1
COEMHEHUH B IPHPO/IC. https://m.edsoo.ru/00ade64a
XHUMHUYECKUE CBOMCTBA CEPBI
C
2 | ducerse n ximcere 1 bimorera LLOK
. https://m.edsoo.ru/00ade802
CBOICTBa
O .C
25 uanicene n xmcere 1 biorera LLOK
. https://m.edsoo.ru/00adea28
CBOMCTBa, MPUMEHEHUE
XUMUYECKUE PEaKIIUH, JIeKAIIHE B
0
OCHOBE HpOMHIHJI\e’HHOFO criocoba BuGmmorexa [OK
26 MIOJIy4EHUS CEPHOM KUCIIOTHI. 1

XUMHUYECKOE 3arps3HEHUE
OKpYXarollen cpebl

https://m.edsoo.ru/00adec8a

JIOKYMEHT NMOZAMWUCAH 3NEKTPOHHTOKMUAANCANNCAH SNEKTPOHHON NOAMUCHIO

KPACHOAPCKAS CPEAHASA LUKORRACKENREHASOERIHEA LLIKOJIA KOTE/IbHUNOBCKOIO

BanepbesHa, [inpexTop HATAJ1bS NMABJTOBHA

MYHUUUNAJIbHOE KASBEHHOE OHM{BOERAANIBNTE ISASFHYRESEHHAEPA3OBATEARK OB VAP EXOEHIME «aT 230900 B/ D3 1460 EAM3 2B FERHDEE

(MSK)

MYHULMMNAJIbHOIO PAVVIOHA BOMNIBNPAIRUTIHO 5O RETAQ HINVBOAEGFPALLICKONM OBJIACTU, MAKAPEHKOBA
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COCAMHCHUAMU CCPBI

Briuucienne maccoBoi 10U

bubmuoreka [JOK

21 BBIXO/Ia MIPOJIYKTa PEAKIIUH https://m.edsoo.ru/00adec8a
OO61rast XxapakTepUCTUKA SJIEMEHTOB
VA-rpymnsl. A30T,

28 pacnppoycr;paHeHHe B IIPHPOJIC bubmmorexa LIOK

’ https://m.edsoo.ru/00adeea6
(bu3HUecKre U XUMUICCKHE
CBOICTBa
AmMuak, ero ¢usnueckue u
29 XMUMHYECKHE CBOMCTBA, MOJIyYeHUE Brbmiorexa LIOK
’ https://m.edsoo.ru/00adf004
Y IPUMEHEHUE
[TpakTruueckast pabota Ne 3 o Teme
30 «lPlonyquHe athHaKa H3yUeHUE Bubnuorexa LIOK
B ’ https://m.edsoo.ru/00adf180
€ro CBOMCTB»

31 A3oTHas kucioTa, e€ Gpusndeckue u bubmuorexa [JOK
XUMHYECKHE CBOICTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHUE HUTPATOB U COJIEH
aMMOHMSI B KaUeCTBE MUHEPATIbHBIX

32 ynoopenuii. XuMuueckoe ’ bubmmorexa LIOK

. https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKaIoLIeH cpebl
COEIMHEHUSIMU a30Ta
®ocdop. Okenn pochopa u
33 (1)00((11))05Ha;1 Kan((l))Ta (b(bIEBHEI\Q:KHe u bubmmorexa LIOK
- https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOJIyYeHUE
Hcnons3oBanue pochaToB B
34 KaueCcTBE MUHEPATbHBIX bubnuoreka [JOK

ynoopeHuii. 3arps3HeHne
MIPUPOIHOM cpenbl hocdaTamu

https://m.edsoo.ru/00adfc20

JIOKYMEHT NMOZAMWUCAH 3NEKTPOHHTOKMUAANCANNCAH SNEKTPOHHON NOAMUCHIO

MYHULMMNAJIbHOE KASEHHOE OBMNI{BORAACBATHISARHEHYCEGFIHBAEPA3ORATEARY OB W APEXXOEHME kaT 230900805 AR D3 1460 ERSA3 2D FERHDEE
KPACHOSIPCKAS! CPEHSAIS LLIKO RRAMIKENREHASOBREMHEA LUKOJIA KOTE/IbHYNOBCKOIO (MSK)

MYHULMMNAJIbHOIO PAVVIOHA BOMNIBNPAIRUTIHO 5O RETAQ HINVBOAEGFPALLICKONM OBJIACTU, MAKAPEHKOBA

BanepbesHa, [inpexTop HATAJ1bS NMABJTOBHA
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Yraepona, pacmpocTpaHeHUE B
35 Hpnpf))):[g g)mnzec;:le u 1 Bubnnorexa HOK
’ _ https://m.edsoo.ru/00adfd9c
XUMHUYCCKUE CBOMCTBA
Oxcuppl yriaeponaa, ux pusndeckue
1 XMMUYCCKHUE CBOMCTBA.
36 DKOJIOTUYECKHE MTPOOIEMBI 1 bubmmorexa LIOK
’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM yIJIepo/ia
(V)
37 VYroJibHAs KUCIOTA U €€ COJn 1 bubmuorexa LIOK
https://m.edsoo.ru/00ae006¢
[IpakTueckas padota Ne 4 o Teme
38 "[TomyueHne yriaekucioro rasa. 1 1 bubnuoreka [IOK
KauecTBeHHast peakius Ha https://m.edsoo.ru/00ae027e
KapOoHaT-uOH"
[TepBoHayanbHbBIC TTOHATHS 00
39 oprpaHI/IquKHX BEIIECTBAX KaK O 1 bubmorexa [IOK
https://m.edsoo.ru/00ae054e
COCTMHEHUSX yTIIepoia
. bu6mmoreka [JOK
40 Kpetuit i ero coeaueris L https://m.edsoo.ru/00ae080a
[IpakTueckas pabota Ne 5.
41 Pemenune skcnepuMeHTaIbHBIX 1 1 bubmuoreka [JOK
3aj1a4 1o teMe «Baxuelmme https://m.edso0.ru/00ae0bf2
HEMETAJUIbl M KX COCTUHCHUS
KonTpoibHas padota Ne3 1o Teme
42 «Baxieﬁmne EeMeTaJ‘IJ‘IBI U UX 1 1 Bubmmorexa LIOK
https://m.edsoo.ru/00ae0el8
COCTMHCHUS
43 OO1as XxapakTepucTuKa 1 bubnunoreka [JOK
XUMHYECKUX DJIIEMEHTOB — https://m.edsoo.ru/00ae103e

JIOKYMEHT NMOZAMWUCAH 3NEKTPOHHTOKMUAANCANNCAH SNEKTPOHHON NOAMUCHIO

MYHUUUNAJIbHOE KASBEHHOE OHM{BOERAANIBNTE ISASFHYRESEHHAEPA3OBATEARK OB VAP EXOEHIME «aT 230900 B/ D3 1460 EAM3 2B FERHDEE

KPACHOSIPCKASI CPEHASA LIKORRAMIEMEHASOEREHDA LLUKOJIA KOTE/IbHNKOBCKOIo
MYHULIUMAJIbBHOIO PAVUOHA BOVINION
BanepbesHa, [inpexTop HATAJ1bS NMABJTOBHA

(MSK)

PWIEHOIH O B0 RGO HIAVBOAE GRPALICKONM OBJIACTU, MAKAPEHKOBA
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METaJlJI0OB. MeTalnueckas CBsI3b U
MeTaJUTMYeCcKasi KpUCTaIIMuecKast
pemérka. Gu3nyecKkre CBOMCTBA
METaJJIOB
XUMHUYECKHE CBOMCTBA METAJIJIOB.
44 DNEKTPOXUMHYECKUN Psifl 1 Bubnuotexa LIOK
. https://m.edsoo.ru/00ae1156
HaIpsHKEHU METaJIOB
OO6mme crnocoObl MOTyYCHUS
MetaiuioB. CriiaBel. Berauncienns
45 10 YPaBHEHUSIM XUMHUYECKUX 1 bubmuorexa LIOK
. https://m.edsoo.ru/00ae1156
peaKIuii, €Clii OJIMH U3 PEareHTOB
COJICPKUT IPUMECH
bu6mmoreka [IOK
46 [TonsaTHEe 0 KOPPO3UU METAILIOB 1 httos://m.edsoo.ru/00ae1278
bu6mmoreka [IOK
4 Hlenorrete meTamts: 1 https://m.edsoo.ru/00ae14b2
48 OKcuapl ¥ THAPOKCUIBI HATPUS U 1 bu6mmoreka [IOK
KaJIust https://m.edsoo.ru/00ae14b2
49 [IlenoyHO3eMENBbHBIE METAILIIBI — 1 bubnuoreka [JOK
KaJIbIIMH U MarHHM https://m.edsoo.ru/00ael5e8
50 Baxneiiue coequHEHUS KaJIbLIU 1 bubmorexa LOK
https://m.edsoo.ru/00ael5e8
51 O000I11IeHNE U CUCTEMATH3ALIUSI 1
3HAHHUH
59 JKEcTKOoCTh BOABI M CIIOCOOBI €& 1 bu6mmoreka [JOK
yCTpaHEeHUs https://m.edsoo.ru/00ae1886
53 IIpakTuyeckas padora Ne 6 o reme 1 1 bubnuoreka [IOK
"YKEcTKOCTL BOALI U METOIBL €6 https://m.edsoo.ru/00aelae8

JIOKYMEHT NMOZAMUCAH 3NEKTPOHHTOKM@EANCOANNCAH SNIEKTPOHHON NOAMUCHIO

MYHULMMNAJIbHOE KASEHHOE OBMNI{BORAACBATHISARHEHYCEGFIHBAEPA3ORATEARY OB W APEXXOEHME kaT 230900805 AR D3 1460 ERSA3 2D FERHDEE
KPACHOSIPCKAS! CPEHSAIS LLIKO RRAMIKENREHASOBREMHEA LUKOJIA KOTE/IbHYNOBCKOIO (MSK)

MYHULMMNAJIbHOIO PAVVIOHA BOMNIBNPAIRUTIHO 5O RETAQ HINVBOAEGFPALLICKONM OBJIACTU, MAKAPEHKOBA

BanepbesHa, [inpexTop HATAJ1bS NMABJTOBHA
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ycTpaHeHus"
. bubnuorexa LIOK
>4 AomiHil 1 https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOIICTBA OKCHIA U 1 bubnuorexa [JOK
THIPOKCH/IA https://m.edsoo.ru/00aelc64
bubmmoreka [{OK
% Keneso 1 https://m.edsoo.ru/00ae1d86
57 OKcuibl, THAPOKCUIIBI U COJIH 1 bubnuorexa [JOK
xenesa (1) u xenesa (111) https://m.edsoo.ru/00ae35e6
58 O06o00meHe U CHCTEMaTH3aITHS 1
3HAHUH
[IpakTueckas padora Ne 7.
59 Pemrenne skcnepruMeHTAIBHBIX 1 1 bubnuoreka [IOK
3aja4 1mo teme «BaxkHeiimue https://m.edsoo.ru/00ae3de8
METaJUTBl U UX COCTUHCHHUSI
Brruucienus mo ypaBHEHHUSIM
XUMUYECKUX PEAKIUH, €CITH OJTNH
60 W3 PEeareHTOB JaH B H30BITKE WM 1 bu6mmoreka [JOK
COJICPXKHUT IpUMECH. Beruncienus https://m.edsoo.ru/00ae1750
MacCOBOM JIOJIM BBIXOJIa TIPOIyKTa
peakuu
61 O00011IeHNE U CUCTEMATH3ALMSI 1
3HAHHUH
KounTtponbnas pabora Ne4 no teme
62 «BaxxHeitne MeTallIbl U UX 1 1
COCJTUHECHUS»
63 Bemectsa u marepuaisl B 1 bu6mmoreka [JOK
MOBCEIHEBHOM »KM3HM UeIOBEKA https://m.edsoo.ru/00ae3f50

AOKYMEHT MOANUCAH 3J1EKTPO
MYHUUMNNAJIbHOE KASEHHOE

MYHWULMMNAJIBHOIO PAVOHA
BanepbesHa, upekTop

HHIDKSM@AAMCNCAH S/TEKTPOHHOW MNOAMUCHIO

OHMNBOFRAAOBNTEICARHHYMAEGEHHEAEPA3 O BWTEARKOE WA PEXXTEHIME kaT 2309005 A5 D3 1460 EARAS 2D FERH#DEE
KPACHOAPCKAS CPEAHASA LUKORRACKENREHASOERIHEA LLIKOJIA KOTE/IbHUNOBCKOIO

(MSK)

B MBI PWIZHOIH O 601 RATAQ HIVBOE GRPALCKON OBJIACTU, MAKAPEHKOBA

HATAJbS MABJTOBHA
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XHMMHUYECKOE 3arps3HEHUE bubmuoreka [IOK
64 . 1
OKpYKarloIIeH cpe/ibl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perieHnn 1 bubnuorexa [JOK
9KOJIOTMYECKUX TPoOIeM https://m.edsoo.ru/00ae4270
66 PesepBHbIit ypok. O000IICHNE U 1 bubnuorexa [JOK
CHCTeMaTH3allKsl 3HAHUI https://m.edsoo.ru/00ae0d0a
67 PesepBHblit ypok. O60011IEHNE U 1 bubnuorexa [JOK
CHCTeMaTH3allMs 3HAHUI https://m.edsoo.ru/00adb33c
68 PesepBHbiit ypok. O60011EHNE U 1 bubnnorexa [JOK
CHCTeMaTH3allMs 3HAHUIT https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 68
[MPOI'PAMME

JIOKYMEHT NMOZAMWUCAH 3NEKTPOHHTOKMUAANCANNCAH SNEKTPOHHON NOAMUCHIO

MYHUUUNAJIbHOE KASEHHOE OHMNBORRAADBANTEHISASHHRESHIHBAEPA3OBNIEARMQE ¥ PEXXOHHitE kaT 230900 5 A D3 1460 ERM3 2D FERHDEE
KPACHOSIPCKAS CPEQHSAS LUKOR|

MYHMUMUMAJIbHOrO PANOHA BOMIBR
BanepbesHa, [inpexTop

- B LLIKOJIA KOTEJIbHUNOBCKOIro
PAWIIZHTHH O 501 REVIQ HIAVBOAE GRPAZICKON OBJIACTU, MAKAPEHKOBA
HATAJbS MABJTOBHA

(MSK)
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JIOKYMEHT NMOZAMWUCAH 3NEKTPOHHTOKMUAANCANNCAH SNEKTPOHHON NOAMUCHIO

MYHULMMNAJIbHOE KASEHHOE OBMNI{BOERAACBATHISARHEHYCEGFIHBAEPA3ORATEARY OB W APEXXOEHIE kaT 230900805 AR D3 1460 ERSA3 2D FERHDEE
KPACHOSIPCKAS! CPEHSAIS LLIKO RRAMIKENREHASOBREMHEA LUKOJIA KOTE/IbHYNOBCKOIO (MSK)

MYHULMMNAJIbHOIO PAVVIOHA BOMNIBNPAIRUTIHO 5O RGO HINVBOAEGFPALICKONM OBJIACTU, MAKAPEHKOBA
BanepbesHa, [inpexTop HATAJ1bS1 NMABJTOBHA




YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

METOAUYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

JIOKYMEHT MOZAMWUCAH 3NEKTPOHHTOKM@AANCANNCAH SNTEKTPOHHON NOAMUCHIO

MYHULUUMNANIbHOE KASEHHOE OHMIBORRAACBNTHTISATHHVWRESFIHEAEPA3OBTHARH OE WAPEXOFEHitE «aT 2309005 AR/ D3 1460 EASA3 2B FERHDEE
KPACHOSIPCKAS CPEAHSASA LUKORRAMIEIREHASOEREMHES LLIKOJIA KOTEJIbHUKOBCKOIO (MSK)

MYHMLUWMNAJIbHOIO PAIOHA BN PG O 5O RETAQ HIABOAEGRPAZICKOM OBJIACTU, MAKAPEHKOBA

BanepbesHa, [inpexkTop HATAJ1bS1 NMABJTOBHA




JOKYMEHT MOZAMUCAH S/IEKTPOHHOM MOANUCHIO
MYHWULIMMASNBHOE KASEHHOE OBLLEEOGPA3OBATE/IbHOE YUPEXX/IEHWUE 10.09.24 14:07  Ceptudmkar 27COD1805FF7D31460EA9432DF5B4D35
KPACHOSIPCKASI CPE[JHSIS1 LUKOJIA KOTE/IbHUKOBCKOIO (MSK)

MYHWULMMNAJIbHOIO PAVIOHA BOJIFOrPALLICKO# OBJIACTM, LLivpsieBa EneHa
BanepbesHa, upekTop

JOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMNUCHIO

MYHUUNNAJIbHOE KABEHHOE OBLLEOBPA30BATE/IbHOE YYPEXXAEHUE 31.10.25 15:15
KPACHOSAPCKAS CPEAHASA LUKOJIA KOTEJIbHUKOBCKOIo (MSK)

MYHULIMIMANIbHOIO PAAOHA BOJIFTOrPAACKOW OBJIACTU, MAKAPEHKOBA
HATAJ1bS MABJTOBHA

MNpocTas noanucb




