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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 XMMHH Ha YPOBHE OCHOBHOTO OOIIEro o0O0pa3oBaHMs
COCTaBJiecHa Ha OCHOBE TpeOOBaHMM K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeabLHOM TPOrpaMMBbl OCHOBHOTO OOIIETO 00pa30BaHUs, MPEACTABICHHBIX
B ®I'OC 00O, a Takxke Ha OCHOBE (eiepanbHON padoueil mporpaMMbl BOCIIUTAHUS
U C YyuyéTOM KOHIECMIIMU TpernojaBaHus y4YeOHOro mpeaMmeTra «XUMHUS» B
oOpazoBaTeIbHbIX opraHu3amnusax Poccuiickoit deneparuu.

[Iporpamma mo XuMuUHU JAET MOPEACTABICHUE O LENAX, OOLIEH CTpaTeruu
oOy4yeHHs, BOCHUTAHUS W Pa3BUTHUS OOYYAIOIIMXCS CPEACTBAMH yYEOHOTO
npeaMeTa, yCTaHaBJIMBAECT 00s3aTeNIbHOE pEeAMETHOE COZIEpKaHuUe,
MpEyCMaTPUBAECT PACIHpPEICIICHUE €ro M0 KilaccaM W CTPYKTYpHUpPOBAaHUE IO
pazienaM MU TeMaM MporpaMMbl MO XUMHH, OMNpPEACNSieT KOJIUYECTBEHHbIC U
Ka4eCTBEHHBIC XapaKTEPUCTUKU COEpIKaHMUS, PEKOMEHYEMYIO
MOCJICIOBAaTEILHOCTh ~ M3YYEHHUS XUMHUM C YYETOM  MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSA3€H, JIOTUKM Y4yeOHOro TMpolecca, BO3PACTHBIX
OCOOEHHOCTEM  OO0YyYaloIUXCs, OMNpEeNeNsieT BO3MOXHOCTH TpeaAMeTa s
peanuzanuu TpeOOBaHUM K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTEIbHOU
porpaMMbl Ha YPOBHE OCHOBHOI'O 0OIlleT0 00pa30oBaHUsl, a TaKKe TPEOOBAaHUN K
pe3yiibTataM 00yUYeHHs] XUMHUM Ha YPOBHE IIeJIei U3y4YeHUS MPeIMETa U OCHOBHBIX
BUJIOB Y4€OHO-TIO3HABATEIILHON JICSITEIIbBHOCTH OOYYaroMIerocsi MO OCBOCHHIO
y4eOHOTO CO/IepKaHMS.

3HaHUWE XWMHUU CIYXXKUT OCHOBOM Uil (POpMHUpPOBAHUST MHUPOBO33PECHUS
o0Oy4aromierocsi, ero MpejCcTaBICHUN O MaTEPHAIBHOM €IMHCTBE MHPA, BAXKHYIO
poJIb UrparoT (HOPMUPYEMbIE XHMHUEH IPEJCTABICHUS O B3aMMOIPEBPAICHUIX
SHEPIUU U 00 DBOJIIOIMU BEIIECTB B MPUPOJE, O MyTSAX PEIICHUS TI00aTbHbIX
npo0JjieM yCTOMYMBOIO Pa3BUTHS YEJIOBEYECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM U 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3PaBOOXPAHECHHUSI.

N3ydyeHne xumuu:

CIIOCOOCTBYET  peaju3allud  BO3MOXHOCTEM  JUIsi  CaMOpa3BUTUS |
dbopMUpOBaHUS KYJIbTYPBl JUYHOCTH, €€ 001IeH 1 (QYHKIIMOHATLHON IPaMOTHOCTH;
BHOCUT BKJaJd B (OPMUPOBAHHUE MBIIUICHUS U TBOPYECKUX CHOCOOHOCTEH
OoOy4Yarolmmxcsi, HABBIKOB WX  CAMOCTOSITEIBHOM  yuyeOHOU  JIesTeIbHOCTH,
DKCIIEPUMEHTAJIbHBIX W HCCJIENOBATEILCKUX YMEHHH, HEOOXOAMMBIX KaK B
MOBCEHEBHOM JKU3HU, TaK U B MPO(ECCHOHATHLHON NEeATeTbHOCTH; 3HAKOMHUT CO
crienu(PpUKOM HayqYHOTO MBIIUICHHS, 3aKJIaIbIBAE€T OCHOBBI 1IEJIOCTHOTO B3TJIsAa Ha
€IUHCTBO TIPUPOJLI M 4YeJOBEKa, SBISETCS OTBETCTBEHHBIM JTalloM B



dbopMupoBaHUU €CTECTBEHHO--HAyYHOM IPaMOTHOCTH 00yYaroIUXCS;
CIIOCOOCTBYET (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM
3HaHWSAM, K TIPUPOJAE, K UYEJIOBEKYy, BHOCHUT CBOW BKJIaJ B SKOJOTUYECKOE
o0Opa3zoBaHHe 00YUYarOITUXCS.

JlanHble HampaBieHHWs B OOYYEHWHM XUMUU OOCCIECUYMBAIOTCS CHEIU(PUKON
COJep)KaHusi  yd4eOHOro  mpeAMeTa, KOTOPBIM  SBISETCS  TeIarorH4ecKH
aIalITHPOBAHHBIM OTPaKCHWEM 0a30BOI HAYKH XMMHHW Ha ONPEICIEHHOM dTare eé
pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO 00Iero oOpa3oBaHMs OPHEHTHPOBAH Ha
OCBOCHHE OOYYAIOIIMMHUCA CHCTEMbI TEPBOHAYAIBHBIX TMOHSATHH XWMHH, OCHOB
HCOPraHWYECKOM XWMHHM W HEKOTOPBIX OTICIBbHBIX 3HAYMMBIX ITOHSATHI
OPraHUYECKON XUMUH.

CTpykTypa coaep’kaHus MPOTpaMMBbI 10 XUMUU cPopMHUpOBaHA HAa OCHOBE
CHUCTEMHOTO moaxoja K e m3ydeHuto. Coaep’kaHUE CKIIAJBIBACTCS U3 CHCTEMBI
MOHATUN O XUMHUYECKOM AJIEMEHTE M BEIIECTBE U CUCTEMBI MIOHATUIA O XUMUYECKOM
peakiuu. O0e OTH CHUCTEMBl CTPYKTYpHO OPTraHU30BaHbl TI0 MPUHIUITY
MOCJICTIOBATEILHOTO PAa3BUTHS 3HAHWN HAa OCHOBE TEOPETHUYSCKHX IMPEICTaBICHUI
pPa3HOTO YPOBHS:

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

- [Tepuognueckoro 3akoHa [[. 1. MenaeneeBa Kak OCHOBHOI'O 3aKOHa

- Y4YCHHUA O CTPOCHHUHN aTOMA U XUMHUYECKOM CBiA3HU,

- NPEACTAaBICHU 00 HSJIEKTPOIUTUYECKOM AUCCOLMALMM BEIIECTB B
pacTBopax.

Teopernueckre 3HaHMS PACCMATPUBAKOTCA HA OCHOBE HOMIIMPUYECKH
MOJIYYEHHBIX U OCMBICJIEHHBIX (PaKTOB, pa3BUBAIOTCS MOCIEA0BATEIBLHO OT OJHOTO
YPOBHS K IPyTOMY, BBITIOJIHSSL (QYHKIIUUA OOBSICHEHHS M IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHHUS ¥ BO3MOKHOCTEU ITPAKTUYECKOTO IPUMEHEHUSI U MOJIYUYECHUS N3Y4aeMbIX
BEILIECTB.

OcBoeHue mnporpaMMbl 1O XUMHU  CIOCOOCTBYET  (DOPMUPOBAHMIO
IIPEJICTABJICHUS O XUMUUYECKOU COCTABJISAIONIEN HAYYHOM KAPTUHBI MUPA B JIOTHKE €€
CUCTEMHOW MPUPOJBI, [IEHHOCTHOTO OTHOLICHUS K HAYYHOMY 3HAaHHUIO U METOJaM
MO3HAaHUS B Hayke. VM3ydeHue XUMHUM MPOUCXOAUT C TMPHUBJICYEHHUEM 3HAHUU U3
paHee M3y4YEHHBIX Y4EOHBIX MpeaMeToB: «Oxkpyxkarouid mupy», «buomnorus. 5—7
KJIacCh» U «Pu3uka. 7 Kiacey.

[Ipy wW3yYeHHMM XUMHUU TPOUCXOAUT (HOPMUPOBAHHE 3HAHUM OCHOB
XUMUYECKON HAYKH KaK O0JIaCTH COBPEMEHHOTO E€CTECTBO3HAHUSA, MPAKTUUYECKON
JEATEeIIbHOCTH YEJIOBEKA M KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpPHI. 3a/1aua



y4eOHOTO MpeaMeTa COCTOUT B (JOPMHUPOBAHUU CHCTEMbl XMMUYECKUX 3HAHUA —
BaXHEHIINX (PaKTOB, MOHATHI, 3aKOHOB U TEOPETHUUECKUX MOJOKEHUH, TOCTYITHBIX
0000IIeHNIT MHUPOBO33PEHUYECKOTO XapakTepa, s3blka HAyKH, B MPHOOIICHUU K
HAYYHBIM METO/IaM MO3HAHUS MPU M3YYEHUH BEIIECTB U XUMHUUECKUX PEaKIHii, B
(GbopMHpPOBaHUYU U PA3BUTHUU MIO3HABATEILHBIX YMEHUN U X IPUMEHEHUU B Y4€OHO-
MO3HABATEJIbHON U y4eOHO-HCCIIeIOBATEILCKON JEATEIbHOCTH, OCBOCHUH TPaBUI
0e301macHOro o0paIieHus ¢ BeeCTBaMH B TIOBCETHEBHOM KU3HU.

[Ipy M3yyeHun XMMUU Ha YpPOBHE OCHOBHOI'O OOIIEro 0Opa3OBaHMS BAKHOE
3Ha4YeHHE MPUOOPESTU TaKUE 1IETH, KaK:

- (opMUpOBAaHNE HHTEJUIEKTYaJbHO PAa3BUTOM JMYHOCTH, TOTOBOM K
caM000pa30BaHUIO0, COTPYIHUYECTBY, CAMOCTOSITEIIbBHOMY MPHUHITHIO PEIICHUM,
CIIOCOOHOM aIaTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM KU3HU;

- HaIlpaBJICHHOCTh OOYYEHUs Ha CHUCTEMaTHYECKOE MNpPUOOILIECHHE
oOy4Jaronmxcss K CaMOCTOATENIbHON I103HABATENbHOW NESITEIIbHOCTH, HAayYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIUIO M PA3BUTHE CIIOCOOHOCTEH K
XUMUH;

- obecrnieueHue yCIIOBUA, CHOCOOCTBYIOUINX PUOOPETEHUIO
0OyJaroIMMHUCS OTBITa PAa3HOOOPA3HOU ACITEIBPHOCTH, TIO3HAHUS M CAMOIIO3HAHNS,
KJIFOUEBBIX HAaBBIKOB (KJIFOUEBBIX KOMIIETCHIIMI), HMMEIOIUX YHUBEPCAIbHOE
3HAYEHHUE YISl PA3JIMYHBIX BUJIOB JCSTEIHHOCTH;

- dbopmupoBaHre o0me (YHKIMOHAIBHOM M €CTECTBEHHO-HAy4YHOMU
IPaMOTHOCTH, B TOM UHCJIE€ YMEHUH OOBSICHATH U OLEHUBATh SIBJICHUS
OKpPYAIOIIEr0 MHpa, UCHOJIb3Ysl 3HAHUA U ONBIT, MOJYYEHHBIE NMPU H3YUYEHUU
XUMUH, IPUMEHSTh UX MPU PEIICHUH TPOOJIEM B HOBCEAHEBHOM KU3HU U TPYIOBOU
NEATEIbHOCTH;

- dopMupoBaHue y oOydarIUXCsl TYMaHUCTHMYECKHUX OTHOILEHUH,
NOHUMAaHUSl LIEHHOCTH XUMHUYECKUX 3HAHUM /I BBIPAOOTKH HSKOJIOTHYECKU
1EeJIeco00pa3HOro MOBEACHUS B OBITY M TPYIJOBOM JEATENBHOCTH B LEJISAX
COXPAHEHMS CBOETO 30POBbS U OKPYKAIOLIEH MPUPOTHON CPE.IBI;

- pa3BUTHE MOTHBAIIMU K OOYYEHHIO, CTOCOOHOCTEHM K CAaMOKOHTPOJIIO U
CAMOBOCITUTAHMIO HAa OCHOBE YCBOCHHs  OOINEYEIIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TPO(HIIS M HANPaBICHHOCTU AAIBHEUIIIETO
oOy4eHus.

OO11ee YrCIIo YacoB, OTBEASHHBIX JIJISI H3YUYCHUSI XMMUHU Ha YPOBHE OCHOBHOTO
obmero oOpa3zoBanus, coctaBiseT 136 gacos: B 8§ kimacce — 68 vacoB (2 yaca B
HeJeno), B 9 kiacce — 68 yacoB (2 yaca B HEJIETIO).



COJAEPKAHUE OBYUYEHUA

8 KJIACC IlepBoHaya/ibHble XUMHYECKHE MOHATHS

[Ipenmer xumuun. Ponp XMMUH B KM3HU 4YEJIOBEKa. XUMHS B CHCTEME HAYK.
Tena m BemectBa. @PU3NYECKHE CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE
BellecTB. [loHsATHE O MeTOax MO3HaHUS B XUMHUHU. YHCTBIE BEIIECTBA MU CMECH.
CriocoObl pa3ziesieHust cMecei.

ATOMBI W MOJEKYJbl. XUMHYECKUE BJeMEHTbl. CHMBOJIBI XHMHYECKHUX
aneMeHTOB. [IpocThie U CIOXKHBIE BeleCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckas popmyia. BaaeHTHOCTh aTOMOB XUMUYECKUX AJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cOocTaBa BemiecTB. OTHOCUTENbHAs aToMHasi Macca. OTHOCHUTENbHAsS
MOJIEKyJIsipHas Macca. MaccoBas 10151 XMMUYECKOTO 3JIEMEHTa B COCAUHEHUH.

KomnuectBo BemectBa. Monb. MonsipHas Macca. B3anMoCBsA3b KOJIMYECTBA,
Macchbl U 4YHCIa CTPYKTYPHBIX €IuWHUI] BemiectBa. Pacu€tel mo Qopmynam
XUMHUUYECKUX COCTUHEHUH.

Pu3NYeCKUe U XUMUYECKHUE SIBICHUS. XUMUYECKasi PEakius U €€ MpU3HaKU.
3aKOH COXpaHEHUs MacChl BellecTB. XUMUUYeckue ypaBHeHus. Knaccudukarus
XUMHUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHA).

Xumuueckuii  IKCnepuUMeHm: 3HAKOMCTBO C XHMHYECKOM MOCYIOH,
npaBuiIamMu padOThl B J1abopaTopuu U IpuéMamMu O0OpalleHus C JadopaTOPHBIM
o0opynoBaHUEM, U3yYe€HHE U omnucaHue (U3NYSCKUX CBOMCTB 00pasIoB
HEOPTaHWYECKUX BEIIeCTB, HaOmoeHne (HU3NUEeCKUX (IJIaBJICHUE BOCKA, TasHUE
JbJIa, paCTUPaHuE caxapa B CTYIKE, KUTICHUE U KOHJICHCAIUs BOJIbI) U XUMUYECKHUX
(ropenue cBeud, NMPOKAJIMBAHME MEIHOW MPOBOJIOKH, B3aMMOJCHCTBHE Meja C
KHUCIIOTOM ) SIBJICHUH, HAOJII0ICHUE U OTICAaHUE TTPU3HAKOB MPOTEKAHUS XUMUYECKUX
peakuuii (pa3oKEeHHE caxapa, B3aUMOJEHCTBHE CEPHOM KUCIOTHI C XJIOPHIOM
Oapusi, pasznoxenue ruapokcuga meau (II) mpu warpeBaHum, B3aUMOJEHCTBHUE
xenesa ¢ pactBopoM cosid meau (II), uzyuenue crnocoOOB pa3ziesieHus] CMeceil: ¢
MOMOIIbIO MarHuTa, PUIIbTPOBAHUE, BHIMTAPUBAHNE, TUCTHILISAIUS, XpoMaTorpadus,
MIPOBEICHUE OYUCTKU MMOBAPEHHOM COJIM, HAOJIOJCHHE W OINKCAHUE PEe3yJIhTaTOB
MPOBEICHUS OIbITa, WLTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHUE
Moelield MOJIEKYJT (IIapOCTEP>KHEBBIX ).

Ba:kHeiimue npeacTaBuTe I HEOPraHNYECKUX BellECTB

Bo3nyx — cmech razoB. CoctaB Boznyxa. Kucnopon — ajneMeHT u mpocToe
BelecTBO. HaxokneHuwe Kuciopojga B Mpupojie, (U3NUECKHE W XHUMHYECKUE
cBoiictBa (peakmuu ropeHus). Oxcuapl. [lpumenenuwe xkucnopoma. CrocoOsl



NOJY4YCHHUsT KHUCJIOpOoAa B JabopaTopud W TMPOMBIIUICHHOCTH. Kpyrosopor
Kuciopoaa B npupozae. O30H — ayutoTportHast MOAN(HUKAIHAS KHCIOPO/a.

TemnoBoit 3 dekT XuMHUYECKON peakluu, TEPMOXHMHUYECKHE YpPaBHCHHS,
9K30- M DSHIOTEPMHYECKHE pPEaKIuu. TOIIMBO: Yroib W METaH. 3arps3HEHHE
BO3lyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOS.

Bomopon — aiiemeHT u mpocToe BemecTBo. HaxokaeHne Bojopoia B pUpoe,
duznIECKre 1 XUMUIECKIE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI TToMyueHus. KHCTIOTHI
Y COJIH.

Monsipabiii 00BEM razoB. Pacd€Tsl Mo XUMUUECKUM YPaBHCHUSIM.

dusnueckue CBOWCTBA BOJbl. Boga kak pactBoputenb. PacTBOpEIL
HacelllleHHbIE M HEHACBIIIEHHBIE PACTBOPBI. PacTBOPHMOCTH BEWIECTB B BOJIE.
MaccoBast 10J11 BEIIECTBA B pacTBOpe. XUMUYECKHE CBOMCTBA BOJbl. OCHOBAaHMUSI.
Pose pacTBOpOB B mpupoJAE U B KU3HU 4YelIOBEKAa. KpyroBopoT BOAbI B MPUPOJE.
3arpsi3HEHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxanus Heopranmyeckux coeauHennii. Oxcunpl. Knaccudukamms
OKCUJIOB:  cojieoOpa3yroiiie  (OCHOBHBIE, KHUCJIOTHbIE, aM@oTepHbie) U
HecosieoOpaszyrone. Homenknatypa okcugoB. Duznueckne M XUMHYECKUE
CBOMCTBA OKCUIOB. [lonyueHnune okcuaos.

OcHoBanus. Krnaccudukainuss OCHOBaHUN: WIENOYM U HEPACTBOPUMBIE
ocHOoBaHusA. HomeHkimarypa ocHoBaHuil. Pu3nMyeCcKue M XUMHUUYECKUE CBOKCTBA
ocHoBaHuU. [losryueHne oCHOBaHUM.

Kucnotel. Knaccudukanusa kucnor. Homenknarypa kucinotr. Gusndeckue u
XMMHUYECKUE CBOWCTBA KHUCIOT. Pan aktuBHocTM MetamuioB H. H. bekerosa.
[lony4deHnue KUCIIOT.

Conu. Homenknarypa coneil. @u3nueckrue 1 XMMUYECKUE CBOMCTBA COJIEH.
[TomyuyeHue couei.
I'eHeTnueckas CBsI3b MEXKY KJIaCCaMU HEOPIraHUYECKUX COCIUHEHUM.

Xumuueckuii IKcnepumenm:.  KAueCTBEHHOE OIPENICICHUE COACPKAHUS
KHCJIOpO/ia B BO3/YXE, OJyYeHUE, COOMpaHue, paclio3HaBaHUE U U3y4YeHUE CBOMCTB
KHUCTIOpOJia, HAOMI0eHNEe B3aWMOJCUCTBUS BEIIECTB C KHCIOPOJAOM W YCIOBUS
BO3HMKHOBEHUSI M MPEKpAILEHUs ropeHus (moxkapa), 0O3HaKOMJIEHHE ¢ 00pa3lamu
OKCHJIOB M ONHCAHHE HMX CBOMCTB, MOJyuyeHHE, coOMpaHHe, PACIO3HABAHUE U
U3y4YE€HHE CBOWCTB BOJOpoJa (FOpPEHHE), B3aMMOJECHCTBHE BOAOPOAA C OKCHAOM
menu (II) (BO3MOXKHO MCTOJIB30BaHHE BUJIEOMATEPUATIOB), HaOJIOICHHUE 00pa3IloB
BEIIECTB KOJIMYECTBOM | MOJIb, HCCIIEIOBAaHUE OCOOCHHOCTEH pacTBOPEHHS BEIIECTB
C Ppa3IM4YHOM PACTBOPUMOCTHIO, MPUTOTOBJICHHE PACTBOPOB C OMPEIEIEHHOM
MaccoOBOM J10Jiel pacTBOPEHHOIO BEIECTBA, B3aMMOJCHCTBUE BOJABI C METallaMU
(HatpueM ©  KajgblueM) (BO3MOXKHO  UCIIOJb30BaHUE BHUEOMATEpUAJIOB),



UCCJeIoBaHUEe O00pa3lioB HEOPTaHMYECKUX BEIIECTB Pa3jMYHBIX KJIACCOB,
HaOJI0/IeHUEe U3MEHEHUS! OKPAaCKH MHIUKATOPOB B PacTBOpaxX KHUCIOT U HIEIOYEH,
n3yudeHue B3auMoiericTBus okcuaa meau (II) ¢ pactBopoM cepHO KUCIOTHI, KUCIOT
C METaJUIaMH, PeaklMil HEUTpaau3aluu, MOJTyYeHUE HEPACTBOPUMBIX OCHOBAHUU,
BBITCCHEHME OJHOIO MeTaula JpyruM W3  pacTBOpa COJIM, PEUICHUE
AKCIIEPUMEHTANIBHBIX 33/a4 10 TeMme «BaxkHellme KIacChl HEOPraHUYECKHUX
COECTMHEHUI.

Iepuoanueckunit 3axkoH u Ilepuognueckass cucreMa XUMHYECKHUX
nemMenToB JI. U. MenpgeneeBa. CrpoeHne aromMoB. XHMMHMYECKasi CBSI3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKH KIACCH(PUKAIMK XUMHYECKUX djeMeHTOB. [loHsTHE O
rpynmnax CXOAHBIX 3JEMEHTOB (IEJTOYHBIE U IIECTOYHO3EMEIbHBIC METAJIIBbI,
raJIoreHbl, HHEPTHBIE ra3bl). DIEMEHTHI, KOTOpbIe 00pa3yoT aMm(pOTEPHbIE OKCHJIbI
U TUAPOKCHUJIBI.

[Iepunonnueckunt 3akoH. [lepuonnueckas cucrema XUMHUYECKUX 3JIEMEHTOB /1.
N. Menneneesa. Kopotkonepuoanas u JyinHHOTNIeproiHas hopmbl [lepronnyueckoit
cucteMbl xumuyeckux osnemeHTtoB /. WM. Menneneesa. Ilepuongsl W TpyIIbL
OU3NYECKUN CMBIC MOPSAKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYMIIBI JJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oromnbl. Onexktponsl. CTpoeHue
ANIEKTPOHHBIX  O0O0JOYEK aTOMOB MeEpBhIX 20 XUMHUYECKUX  DJIEMEHTOB
Ilepuonnueckoii cucremsl . M. Menneneesa. XapakTepuCTHKa XUMUYECKOTO
AJIEMEHTA I10 ero nosoxeHuro B [lepuoanyeckoit cucreme /1. . Menzaeneesa.

3aKOHOMEPHOCTH H3MEHEHHUSI paJuyca aTOMOB XHWMHYECKUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKHUX CBOMCTB MO IrpynnaM U nepuoaam.

3nauenue [lepuoanueckoro 3akoHa u [leppoanveckoil CUCTEMBI XUMUYECKUX
DJIEMEHTOB Ui pa3BuUTHs Hayku U npaktuku. . M. MenneneeB — y4y€HbId U
IpaKIaHUH.

Xumuyeckass cBs3b. KoBaneHTHast (mojsipHas ¢ HEMOJISIpHAsi)  CBSI3b.
DNEeKTPOOTPULATETBHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

CreneHb OKHUCJICHHUA. OKMCIINTENIHFHO--BOCCTAHOBUTEILHBIC PCaKINU.
HpOHCCCBI OKHCJICHUS M BOCCTAHOBJICHUA. OKMCIUTEIN ¥ BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm: W3ydeHHE OOpPAa3OB BEIIECTB METAJUIOB U
HEMETAJUIOB, B3aWMOJICHCTBUE THUJAPOKCHAA IMHKA C pacTBOpaMU KHCJIOT U
1iejo4ueld, MPOBEJICHUE OIbITOB, WJUIIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX peaKIUid (TOPEHHE, PEAKIIUU PA3JIOKEHUS, COCTUHECHUS ).

Mesicnpeomemmnuie ceasu

Peanuzanusi MeXNpeaMETHBIX CBs3€H MpPU W3YUYEHUM XHMHHM B 8 Kjacce
OCYIIECTBJISIETCS Yepe3 MCIOJb30BaHUE KaK OONMX €CTECTBEHHO--HAYYHBIX



HOHHTHﬁ, TaK " HOHHTPIIZ, ABIAIOIHUXCA CUCTEMHBIMHA OJIA OTACIBbHBIX IIPEAMETOB
CCTCCTBCHHO--HAYYHOI'O IHKIJIA.

OO0mue ecTecTBEHHO--HAyYHbIC TTOHSATHUS: HayYHBIA (PaKkT, THIOTE3a, TEOPHS,
3aKOH, AaHaJIW3, CHUHTE3, KiIacCUPUKANMsI, TEPUOIUIHOCTh, HAOJIOICHUE,
HKCIIEPUMEHT, MOJICTUPOBAHUE, U3MEPEHHUE, MO/JICIb, SBJICHHE.

duzuka: MaTepusi, aTOM, SJIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIH/]I, U30TOIIHI,
PaAMOAaKTUBHOCTb, MOJIEKYJa, 3JIEKTPUYECKUHA 3apsiji, BEIIECTBO, TENO, OOBEM,
arperaTHO€ COCTOSIHME BEIIeCTBa, ra3, (U3WYECKUe BEIUYUHBI, EIUHUIIBI
U3MEpPEeHUsl, KOCMOC, TUIaHEeThI, 3BE3/1b1, COJHIIE.

buonorus: dorocunTes, apixanue, onocdepa.

['eorpadus: atmocdepa, rugpocdepa, MUHEpaITBI, TOPHBIE TIOPOIBI, TIOJIC3HBIE
MCKOIIa€MbIE, TOIJIMBO, BOJIHBIE PECYPCHI.

9 KVIACC BewiecTBo M XUMHYECKas peaKMs

[lepnognueckuii 3akoH. [leproanyeckas cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHue atoMoB. 3aKOHOMEPHOCTH B HM3MEHEHUHM CBOMCTB
XUMHYECKUX JIEMEHTOB MEPBBIX TPEX MEPUOAOB, KaJIusl, KL U UX COEAUHEHUN
B COOTBETCTBUH C MTOJIOKEHHEM 3J1EMEHTOB B [leproanueckoil cucteMe u CTpOeHUEM
UX aTOMOB.

CrpoeHue BemiecTBa: BUAbl XMMHYECKOM CBSI3U. THIBI KPUCTAJUIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKH U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukaims u HOMEHKIATypa HEOPTraHMYECKUX BEHIECTB. XUMHYECKUE
CBOMCTBA BENIECTB, OTHOCSIIMXCS K Pa3IUYHBIM KjaccaM HEOPTraHUYEeCKUX
COCIMHEHUI, TEHETUYECKasl CBSI3b HEOPTraHUUECKUX BEIIECTB.

Knaccudukaiuysa XuMuueckux peakiifil o pa3IndHbIM MPU3HAKaM (110 YUCITY
U COCTaBy YYaCTBYIOIIMX B PEAKIUHU BEIIECTB, MO TEIUIOBOMY 3(PQeKTy, Mo
W3MEHEHHUIO CTENICHEH OKHCJICHHSI XUMUYECKUX DJIEMEHTOB, MO OOpaTUMOCTH, IO
YYaCTHIO KaTalu3aTtopa). JK30- U SHJOTEPMUUECKHUE PEAKIIUU, TEPMOXUMUUYECKUE
ypaBHEHUS.

[Tonsitue o ckopoctu xumuueckou peakiuu. [lonsrrne 06 oOpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peakiusix. [IoHATHE O TOMOTEHHBIX U TETEPOTCHHBIX
peakuusx. [lonarue o karanuze. [lonarue o xumuueckoMm paBHoBecuu. DakTopsl,
BIIMSIONIME HAa CKOPOCTh XUMHUUYECKON pEaKkiuu W TMOJOXKEHUE XUMHYECKOIO
pPaBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMU,  DJICKTPOHHBIM  OanaHc
OKHUCJTUTEIIbHO-BOCCTAHOBUTEIIBHOW  PEAKITUH. CocraBneHue  ypaBHEHUU
OKHUCJTMTEIIbHO--BOCCTAHOBHUTEIILHBIX ~ PEaKIUid C  KCIOJB30BAaHHEM  METOJa
AIIEKTPOHHOTO OajaHca.



Teopus 3JIEKTPONUTHYECKONW TUCCOLMALUN. DIIEKTPOIUTHI U HEAIEKTPOIUTBHI.
Katnonsl, annonsl. MexaHu3M AUCCOLMALIMA BELIECTB C PAa3JWYHBIMU BUIAMU
XUMUYECKOH CcBsi3U. CTeneHp Auccounanni. CHUIbHBIE U CIA0BIE JIEKTPOJIUTHI.

Peakuny moHHOro 0OMeHa. YcIoBUs MPOTEKAHUS PEAKIMI HOHHOTO OOMEHa,
MOJIHBIE M COKpAILEHHbIE HMOHHBIE YypaBHEHHsS peakiuil. CBOHCTBAa KHCIOT,
OCHOBAHUI U COJIEH B CBETE MPEACTABIECHUIN 00 3JIEKTPOIUTUYECKON TUCCOLUALIUY.
KauecTBeHHbIE peakiuy Ha NOHBI. [IoHsATHE O THApONIM3E CONEn.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJIEISAIMH KPUCTAIUIMYECKUX PEIIETOK HEOPTaHHUYECKUX
BEIIECTB — METAUIOB M HEMETAUIOB (TrpaduTa M anmasa), CIOKHBIX BEIECTB
(XJopuaa HaTpus), UCCIIETOBAHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKON pPEAKIIMHU OT
BO3JCHCTBUS  pa3aUYHbIX  (PAKTOPOB, MCCIEAOBAHUE  DIEKTPONPOBOJIHOCTU
PacTBOPOB BEILECTB, POLIECCa JUCCOLUALIUN KUCIIOT, IIEJI0YEH U cosel (BO3MOXKHO
UCITOJIb30BAaHUE BHJIEO0 MATEPHUAJIOB), MPOBEACHUE OMNBITOB, WIUTOCTPUPYIOIIUX
NpU3HAKU IPOTEKAHUS peaklnii HOHHOTO 0OMeHa (00pa3oBaHuE 0CaJIKa, BbIICICHUE
rasa, oOpa3oBaHUE BOJIbI), OMBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBUTENBHBIX pPEAKUUN (TOPEHHE, PEaKIMH pa3JIoKEHHUsS, COECIUHEHUs),
pacIio3HaBaHWE HEOPraHUYECKUX BEIIECTB C MTOMOIIBIO KAUECTBEHHBIX PEAKIIMM Ha
VIOHBI, PELICHHUE IKCIIEPUMEHTAJIbHBIX 3aa4.

HemeTaJyuibl 1 X COeIMHEHHUS

OO6mast xapakTepucTuka TaloreHoB. (OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapaKTepHbIEe CTeNeHn OokucieHus. CTpoeHue u (PU3MYECKUe CBOMCTBA MPOCTHIX
BEILIECTB — raJIOT€HOB. XUMUYECKHE CBOMCTBA HA TpUMeEpE XJIopa (B3auMOIEHCTBUE
C MeTajylaMH, HEeMeTajulaMy, MienodaMu). Xioposogopod. CossHas KHUCIIOTa,
XMMHUYECKME CBOMCTBA, IMOJNy4YeHUe, mpuMeHeHue. JlelictBue xjopa H
XJIOPOBOJOPOJIa HA OPTaHM3M YeJI0oBeKa. BaxkHelme XJIOpUIbl U UX HAXO0XKIEHUE B
IIpUpPOIE.

OO6mas xapakrepuctuka 371eMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTpOEHUS
aTOMOB, XapaKTepHbIE cTeneHu okucieHus. CTpoeHue M (Pu3nyuecKue CBOWCTBA
IPOCTBIX BELLECTB — KUCJIOPOAA U Cepbl. AJUIOTPOITHbIE MOAU(PUKALIUN KUCIOpOAa U
cepbl. XUMHUYECKHe CBOMCTBa cepbl. CepoBOJOpOa, CTpoeHUE, (U3HYECKUE U
XUMHYECKHE CBOMCTBA. OKCUIBI CEPBI KaK MPEICTABUTEIN KHUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, GU3nyecKkrue 1 XMuMUYECKHe CBOMCTBa (0011IMe KaK MpeACcTaBUTENs
KJjlacca KHCIOT U crenupuyeckue). XuMHUUECKHe PEaKIiH, JeKallhue B OCHOBE
MPOMBITNIUICHHOTO CIoco0a TMOJMyYeHHs] CepHOW KHUCIOTHL. [IpumeHeHue cepHoOi
kucioThl. CoJIM CEepHOM KHUCIOTHI, KaueCTBEHHas peakuus Ha CyJb(aT-HoH.
Haxoxnaenue cepel U €€ COEIMHEHHUM B Ipupofe. XUMHUYECKOE 3arpsi3HEHUE



OKpYXalollle Cpeabl COCIMHEHUSIMU cepbl (KUCIOTHBIE MOXKAM, 3arps3HEHHe
BO3]lyXa U BOJOEMOB), CITOCOOBI €0 MPEIOTBPAILICHHUS.

OO6mast xapakTepucTtuka 31eMeHTOB VA-rpyrmmbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTEIEHU OKHUCICHHS. A30T, paclpocTpaHEeHHUE B MPHUPOJIE,
bu3ngecKue u XuMUIeCKre cBoricTBa. KpyroBopoT a3zoTa B mpupoje. AMMHUaK, €ro
bu3nUecKue 1 XMMUYECKHE CBOMCTBA, MoyyeHue u npuMeHeHnue. Coiau aMMOHUS,
X QU3NYCCKUE U XMMHUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
WOHBI aMMOHUS. A30THasi KUCJIOTa, €€ MOJydeHue, (PU3NYECKHe W XUMHUYECCKUE
CBOMiCTBa (00mMe Kak TPENCTABUTENs Kjacca KHCIOT W crhenuduyecKue).
Hcnonp30BaHne HUTPATOB M COJICH aMMOHUS B KaU€CTBE MUHEPATbHBIX YI00PCHHUIA.
XUMUYECKOE 3arpsi3HCHNE OKPYIKAIOIIEH Cpelbl COSTUHCHUSIME a30Ta (KUCIOTHBIC
JOK]IM, 3arpsi3HEHUE BO31yXa, NMOuYBbl W BOAOEMOB). Docdop, amioTponHbie
Moaudukauuu ¢ocdopa, puznueckue u xumuueckue cBoiicta. Okcup dochopa
(V) u docdopnas kuciora, GU3NIECKHE U XHMHUYECCKHE CBOMCTBA, MOJIyUYCHHE.
Hcnonb3oBanue (hochaTroB B KauecTBE MUHEPATIBHBIX yI00PEHUI.

OOmas xapakrepucTuka 371eMeHTOB [VA-rpynmnbl. OCOOEHHOCTH CTpOEHUS
aTOMOB, XapaKTEPHbIC CTEIIEHU OKUCIICHHUSI. Y TIIEPO/l, aJUIOTPOIHbIE MOIU(PUKAIIIH,
pacrpocTpaHeHue B Nnpupojie, GU3nIecKue U XMMUYECKUe CBOMCTBA. AJICOpOIIHAL.
KpyroBopotr yriepona B mpupoae. Oxcunbsl yriaepoga, uX ¢GU3HUECKHE U
XUMHUYECKHE CBOMCTBA, ICUCTBUE HA JKUBBIC OPTaHU3MBI, ITOTyYEHUE U IPUMCHCHHE.
DKoJIOTHYEeCKHE MpOOJIeMbl, CBsI3aHHBIE C oOkcuaom yriepona (IV), rumoresa
rJI00JIBHOTO MOTEIJICHUS! KJIIMMAaTa, MApHUKOBBINA dPQeKT. YTolibHash KUCTOTa U €€
Colii, WX (PU3NYECKHEe M XUMUYECKHE CBOMCTBA, IMOJyYE€HHWE WM TPUMEHEHUE.
KauecTtBenHas peakuusi Ha kapOoHaT-UOHKI. Vcnonb30BaHue kKapOOHATOB B OBITY,
MEJIUIIMHE, MPOMBIIIIICHHOCTH U CETHCKOM XO3SIUCTBE.

[lepBoHauanbHbIC TOHATHUS 00 OPraHMYECKUX BEIIECTBAX KaK O COCAMHEHUSIX
yriiepoaa (MeTaH, 3TaH, 3TWIEH, alleTUJIEH, dTaHOJ, TJIMLEPHH, YKCYCHAs! KUCJIOTA).
[IpupogHbie HMCTOYHUKH YIJIEBOJIOPOJOB (Yrojib, MPUPOIHBIN Ta3, HEDTH),
MPOAYKThl WX mepepaboTku (OEH3WH), UX pOJIb B OBITY U TPOMBIIUICHHOCTH.
[TonaTre 0 OMOIOTUYECKU BaXKHBIX BEIIECTBAX: JKUpaxX, Oelikax, yrieBojiax — U ux
poJii B OKM3HM UelloBeKa. MarepuaabHOE E€IUHCTBO OpPraHUYECKUX U
HEOPTaHWYECKUX COCTMHECHUM.

KpemHnii, ero ¢u3nyeckue W XUMHUYECKHE CBOWMCTBA, TOJYYCHHEC U
npumeHenue. CoeTMHEHHS KpeMHus B ipupoae. O0mue npeactaBieHus 00 oKcuae
kpemuus (IV) u kpemuueBoit kucnore. CHIMKAThI, UX HCIOJIL30BAHUE B OBITY, B
MPOMBINICHHOCTH. BaxkHelilie cTpouTeIbHbIE MaTepualibl: KepamMuKa, CTEKJIO,
EMEHT, OeToH, kene300eToH. I[IpobGreMbl 0e30MacHOTO  MCIOJB30BAHUS
CTPOUTEIHHBIX MATEPHAJIOB B MIOBCETHEBHON KU3HHU.



Xumuueckuii sIkcnepumenm: U3yyeHUe 00pa3lioB HEOPTaHUYECKUX BEIIECTB,
CBOMCTB COJISTHOM KHMCJIOTHI, IIPOBECHUE KAUECTBEHHBIX PEAKIIMM HA XJIOPHUI-UOHBI
U HaOJIo/IeHNe MPU3HAKOB UX MPOTEKaHHUs, OMBITHI, OTpa)kaouue (pusndeckue u
XMMHUYECKHE CBOMCTBA TaJIOTEHOB U MX COECIMHEHHUH (BO3MOXXKHO HMCHOJIb30BaHHUE
BUJICOMAaTEpPHAIIOB), O3HAKOMJIEHME ¢ oOpa3laMu XJOpPUIOB (TaJIOr€HUIOB),
O3HAKOMJIEHUE C 00pa3IamMu cephl U €€ COeTMHEHUSIMHU (BO3MOKHO HCIOIb30BaHHUE
BUJICOMATEpHAIOB), HAOIIOACHHUE Mpollecca OOYTIMBaHMs caxapa MoJ JIeHCTBUEM
KOHLIEHTPUPOBAHHONM  CEPHOM  KHUCIIOTBI, M3y4YEHHE XHMHYECKHUX CBOMICTB
pa30aBiICHHONM CEpHOW KHCJIOThI, IIPOBEJEHUE KauyeCTBEHHOM peakuuud Ha
cynbhaTHOH © HaOMIOJeHHE TpU3HAKa €€ TMPOTEeKaHUs, O3HAKOMJICHHE C
¢uznyeckuMu CcBOMcTBamMH a30Ta, ¢ochopa M UX COCAUHEHUN (BO3MOKHO
UCIIOJIb30BaHUE  BHUAEOMATEpUaoB), oOpa3uaMu a30THBIX U (HOCHOPHBIX
y100peHuil, nojyueHue, CoOupanue, paclio3HaBaHUE U U3y4YE€HUE CBOMCTB aMMHUaKa,
IIPOBE/ICHHE KAUE€CTBEHHBIX PEAKIMI Ha MOH aMMOHUA U (ochaT-uOH U U3yUEHUE
IIPU3HAKOB KX IIPOTEKAaHMs, B3aUMOJECUCTBHE KOHIEHTPUPOBAHHOM a30THOU
KHUCJIOTBI C MEIbI0 (BO3MOXHO HCIOJIb30BAaHUE BUJICOMATEPUATIOB), H3yUEHUE
MoJieJIel KpUCTaNIMYECKUX PEMIETOK anmasa, rpagura, QyiepeHa, 03HaKOMIICHNE
C TPOIIECCOM aJCcOpOLMKU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM VYIJIEM U
YCTPOMCTBOM MPOTHBOrasa, MOJy4eHHE, COOMpaHHe, PacliO3HABAaHUE U H3yYEHHUE
CBOMCTB YTIJIEKUCIIOIO Ta3a, MPOBEJCHNE KaueCTBEHHBIX peakluii Ha KapOOHAT U
CUJIMKAT-UOHBl W HW3y4YCHUE IMPU3HAKOB MX MPOTEKAaHUsA, O3HAKOMIICHHE C
MPOAYKIMEN CUIIMKATHON MPOMBIIIIIEHHOCTH, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4
1o TeMe «BakHenmme HeMeTalIbl U UX COCTUHEHUNY.

Metajuibl 4 X COeIMHEHUS

OO0m1ast xapakTepUCTUKAa XUMHUUECKUX IJIEMEHTOB — METAJJIOB HA OCHOBaHUU
ux nosioxkeHuss B llepuomnueckor cucremMe xumuueckux osnemMeHtoB /. U.
MenneneeBa u ctpoeHus aroMoB. CTpoeHrne MeTaioB. MeTtaminueckas CBs3b U
METAUIMYECKAsT ~ KPUCTAUIMYECKAs]  pEIETKA.  DNEKTPOXUMUYECKUH  psij
HapspKeHU MeTamioB. Gu3nueckrue U XUMHYECKUE CBOMCTBa MeTayuioB. OOmme
CIIOCOOBI TOy4YeHUs: MeTauioB. [IoHSATHE O KOpPpO3WH METaJIOB, OCHOBHBIC
CIIOCOOBI 3aIUTHI X OT KOppo3uu. CIuiaBsl (CTalb, YyTryH, JIOPATIOMUHNN, OPOH3a)
U UX IPUMEHEHHE B OBITY U MIPOMBIILICHHOCTH.

[Ilenounsie MeTaiuibl: MoJiokeHUE B [lepmoguueckon cuCTEME XMMUYECKUX
aneMeHToB . M. MenneneeBa, CTpOeHUME UX aTOMOB, HAaXOXICHUE B IPUPOJE.
dusznuecKue U XMMUUECKHUE CBOMCTBA (Ha mpumMmepe HaTpusi U Kayus). OKCUIbI U
TUAPOKCHUABI HATPHUS U Kaius. [ [puMeHeHne MeT0YHbIX METAII0B U UX COCITUHEHHUM.

[[leoyHO3EMENBHBIE METAJUIBI MAarHuii W KaJlbLIMK: TIOJIO)KEHUE B
[Tepnoanueckoit cucreMe xumuueckux 351eMeHToB J[. 1. MenneneeBa, cTpoeHue ux



aTOMOB, HaXOXJEHUE B npupojae. PU3nyeckrue 1 XMuMHYECKUE CBOMCTBA MarHus 1
KaJibIusl. BaxkHeiire coeuHeHus Kaablust (OKCH, TUAPOKCHU, COH). KECTKOCTH
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHS.

AJFOMUHHI: TTONI0)KeHKE B [lepronnyueckoil cucteMe XuMUYECKUX JIEMEHTOB
J. . MenneneeBa, cTpoeHHE aroMa, HAXOXAEHUE B mnpupoae. Pusznueckue u
XUMHUYECKUE CBOMCTBA altOMUHMS. AMQPOTEpHBIE CBOMCTBA OKCUIA U TUIPOKCUAA
ATIOMHUHUSL.

Kenezo: nosmoxenue B [lepnoanveckoil cucTeMe XMMAYECKUX 3JIEMEHTOB [l.
N. MenneneeBa, CTpOCHHE aToOMa, HaxoXaeHue B mnpupoae. Dduznueckue u
XUMHUYECKUe CBOMCTBA xene3a. OKcuibl, TuapoKcuabl U conu xenesa (I1) u sxxenesa
(IIT), wux cocraB, CBOWCTBA U TOJIydyeHUE. XumMuueckuil IKCHepumMeHm:
O3HAaKOMJIEHUE C 00pa3laMu METaNIOB U CIUIABOB, X (PU3MYECKHUMH CBOMCTBaMH,
U3YYEHUE PE3yJbTaTOB KOPPO3UU METAUIOB (BO3MOXKHO  HCIIOJIb30BAaHUE
BUJIEOMATEPHUATIOB), OCOOEHHOCTEH B3aMMOJICUCTBUS OKCHUJIA KAJIBIUS U HATPUA C
BOAOW (BO3MOYKHO MCIOJb30BaHUE BUAEOMATEPUATIOB), HCCIEAOBAHUE CBOMICTB
XKECTKOM BOJIbI, IPOLIECCA TOPEHMS Keje3a B KUCIOPOE (BOZMOXKHO UCIIOJIb30BAaHUE
BHUJICOMATEPHUAIIOB), MPU3HAKOB MNPOTEKAHWS KAYECTBEHHBIX PEAaKUUi Ha HOHBIL:
MarHusi, Kajiblusi, adtoMUHMs, UuHKa, xkene3a (II) u xeneza (III), memmu (II),
HaOJII0JICHHE W OINMCAHME MPOIIECCOB OKpaIlllMBaHUsl IUIAMEHUM WOHAMU HaTpHs,
KaJiig Y Kajublus (BO3MOXHO HCIIONb30BAaHUE BHUIEOMATEPHATIOB), HCCIECIOBAHUE
aM(pOTEPHBIX CBOMCTB THAPOKCHUIA ATIOMUHMS M THUIPOKCUIA ITMHKA, PEIICHHE
AKCTIEPUMEHTATILHBIX 3a]1a4 10 TeMe «BakHeIe MeTauibl U UX COSAUHEHUSD.

XuMHS M OKPYKAKOLIAS cpeaa

BemectBa n marepuanbl B IOBCEIHEBHOM JKHM3HM 4YelioBeKa. bezomacHoe
WCITIOJIb30BAaHUE BEIIECTB M XMMUUYECKHUX peakiuil B ObITy. [lepBas momoib mpu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMHUYECKOE 3arpsA3HEHUE OKPY’KAIOIIeH cpeinl (MpeesbHas JO0MyCTUMas
KOHIIeHTpaIus BemecTs, ganee — [1JIK). Ponb xumuu B pemieHun 3KOJIOTUYECKUX
npooem.

Xumuueckuii IKcnepumenm:
H3yueHHE 00pa3lioB MaTEpUaIoB (CTEKIIO, CTUIaBbl METAJIOB, MOJUMEPHbIC

MaTepHuabl).

Mexcnpeomemmnoie ceazu

Peanuzanus MeXOpeAMETHBIX CBSI3€M NpU M3yYEHMH XUMHUHM B 9 Kiacce
OCYIIECTBJISICTCS. 4Yepe3 HCIOJIb30BaHWE KaK OOIMX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK U TOHITHUH, SBIISIOMIUXCSA CUCTEMHBIMU JJI OTJCIBHBIX MPEAMETOB
€CTEeCTBEHHO--HAYYHOT'O IMKJIA.



OOmue ecrtecTBEHHO-HAyYHbIC TMOHITHS: HAay4HbIH (DaKkT, THIOTE3a, 3aKOH,
TEeOpWsl, aHaIM3, CHHTE3, KiIaccu(ukaus, TMepuoIUNYHOCTh, HaOII0ICHUE,
OKCIIEPUMEHT, MOJCITUPOBAHUE, HU3MEPEHHE, MOJENb, SBJICHHWE, MapPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

dusuka: maTepus, aToM, dJEKTPOH, POTOH, HEUTPOH, UOH, HYKJIHU/I, U30TOIIBI,
PaOaKTUBHOCT, MOJIEKYJIa, AIIEKTPUICCKUI 3apsi, TIPOBOTHHKH,
MOJyIPOBOJTHUKH,  JTUDJIEKTPUKH, (OTOIIEMEHT, BEHIECTBO, TEJl0, OOBEM,
arperaTHoe COCTOSIHME BEILleCTBa, ra3, pacTBOP, PAaCTBOPUMOCTD, KpUCTANTNYECKas
pemérka, CruiaBbl, (PU3UYECKHE BETUYMHBI, €IUHHIBI U3MEPEHUS, KOCMHUYECKOe
MIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COTTHIIE.

buonorust: ¢gorocunres, apixaHue, Omocepa, sKocucTEMa, MHUHEPAIbHBIC
yA00peHusi, MUKPOIJIEMEHTBI, MAKPOIJIEMEHTHI, TNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, rugpocdepa, MUHEpaIbl, TOPHBIE OPOIbI, MOJIE3HbIE
MCKOTIaeMbl€, TOIUIMBO, BOJTHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJbTATBI

JIM4HOCTHBIE pe3yNbTaThl OCBOEHHUS MPOrPaMMbl OCHOBHOTO  OOIIETo
o0pa3oBaHMs JOCTUTAIOTCS B XOJ€ OOYYCHHs] XUMHH B €IMHCTBE y4eOHOU H
BOCIIUTATEIbHOU JEATEIBHOCTH B COOTBETCTBUU C TPAAULIMOHHBIMUA POCCUHCKUMU
COLIMOKYJIbTYPHBIMU M JTyXOBHO-HPABCTBEHHBIMH LEHHOCTSMH, IPHUHATHIMH B
o0IIecTBE MpaBWIaMH W HOpPMaMM IIOBEIEHUS M CIIOCOOCTBYIOT Ipolieccam
CaMOITO3HAHUs, CAMOPA3BUTHUS U COLUAIIN3ALMA 00yYarOIINXCS.

JIM4HOCTHBIE  pe3ynbTaTbl  OTPaXarOT  TOTOBHOCTh  OOyYarolIuxcs
PYKOBOJCTBOBATbCA CHCTEMOM ITO3UTUBHBIX LEHHOCTHBIX OpHEHTAllUd U
pacILIMpEeHne OIIbITa ACATEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) maTpUMOTHYECKOr0 BOCIHMTAHHUS. IICHHOCTHOTO  OTHOIICHHUS K
OTE€YECTBEHHOMY KYJbTYPHOMY, HWCTOPUYECKOMY M HAYYHOMY HACJIEIMIO,
MOHMMAHUSl 3HAYCHUSI XMMHUYECKONW HAyKH B JKM3HU COBPEMEHHOIO OOIIECTBA,
CIIOCOOHOCTH BJIAJIETh JOCTOBEPHON MH(pOpPMAIIMEH O MEepPEaOBbIX JOCTUKEHUSAX U
OTKPBITUSIX MUPOBOW M OTEUECTBEHHOW XMMUH, 3aUHTEPECOBAHHOCTU B HAYUHBIX
3HaHUAX 00 YCTPOHCTBE MHUpa U O0IIECTBA; 2) IPaskAaHCKOT0 BOCITUTAHUSI:

MPEACTABICHUSI O COLMAIbHBIX HOpPMax H TMPaBWIAX MEXKIMYHOCTHBIX
OTHOILICHUN B KOJUIEKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOILECTBEHHO
MOJIE3HOM,  y4eOHO-UCCNEAOBATEeIbCKOM, TBOPUECKOW M JOPYTrMX  BHJAx
NESATETbHOCTH, TOTOBHOCTH K pPa3HOOOpa3HOW COBMECTHOW JCSATEIBHOCTU IIPH
BBITIOJIHEHUM Y4YEOHBIX, TO3HABATENBHBIX 3aJ]]a4, BBIMOJHEHUU XUMUYECKUX
AKCIIEPUMEHTOB, CO3JaHUN YUE€OHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
Y B3aMOTIOMOIIIM B IIPOIIECCE ITON YueOHOM 1esITETbHOCTH, TOTOBHOCTH OLICHUBATH
CBO€ IIOBEAECHUE U IIOCTYIIKM CBOMX TOBAPUIIEHM C ITO3ULMUA HPABCTBEHHBIX H
NPaBOBBIX HOPM C YYETOM OCO3HAHUS IMOCIEACTBUN MOCTYNKOB; 3) HEHHOCTH
HAYYHOI'0 TMO3HAHMSI. MHMPOBO33PEHUYECKHE TIPEICTABICHUS O BEIIECTBE U
XAMHUYECKOUN pEaKIU, COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
U COCTaBISIONIME OCHOBY JUISl MOHMMaHUS CYUIHOCTHM HAyYHOW KAapTUHBI MHUpA,
npecTaBiieHust 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS TIPUPOIbI, B3AUMOCBS3SIX
YeJI0BEKa C MPUPOJIHON CPENIor, O POJIM XUMHUH B TTIO3HAHUM ATUX 3aKOHOMEPHOCTEN;
MM03HABATEIbHBIC MOTUBBI, HAPABJICHHBIC HA TTOJTYUY€HUE HOBBIX 3HAHUM IO XUMUH,
HEOOXoauMbIe IS OOBSICHEHHS HAOMIOJaeMbIX TMPOIIECCOB W  SIBJICHUH,
MO3HABATENIbHON, WH()OPMAIMOHHOM W YWUTATEIBCKOW KYJBTYpPhl, B TOM YHCIIE
HaBBIKOB CaMOCTOSATEJILHOW pabOThl € Y4Ye€OHBIMH TEKCTaMM, CIPABOYHOU
JUTEPaTypod, JOCTYMHBIMH TEXHUYECKUMH CpPEACTBAMU HHQPOPMAIMOHHBIX



TEXHOJIOTHI; THTEPEC K 00YUECHHIO U TTO3HAHUIO, JTI0003HATEIFHOCTh, TOTOBHOCTD U
CIIOCOOHOCTh K  €amMOOOpa30BaHUIO, TMPOEKTHOM W  HCCIEIOBATEIBCKOM
JEATEILHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABJICHHOCTH W YPOBHS OOydYeHHS B
JaJIbHEHIIIEM;

4) cdopMupoBaHus KYJIbTYPbl 310POBbs. OCO3HAHHWE IIEHHOCTH >XU3HH,
OTBETCTBEHHOTO OTHOIIIEHUSI K CBOEMY 3JI0POBbIO, YCTAHOBKH Ha 3J0pOBbIN 00pa3
JKW3HHU, OCO3HAHKE TOCJICICTBUN U HEMPHUATHE BPEIHBIX MIPUBBIUEK (YIIOTPEOICHUS
QJIKOTOJIS, HApPKOTHKOB, KYpEHHS), HEOOXOJUMOCTH COOJIOCHUS IIPAaBHUII
0€30IMMacHOCTH TP OOpaIIeHNH ¢ XMMUYECKUMHU BEIIECTBAMU B OBITY U peasbHOM
KU3HU; 5) TPYAOBOr0 BOCIHTAHMA: HMHTEPEC K IMPAKTHYCCKOMY H3YUCHHUIO
npodeccuii U Tpyia pa3InuyHOIO POJia, YBAXKEHUE K TPYAY U pe3yabTaTaM TPYI0BOU
JESITEIbHOCTH, B TOM YHCIIE HAa OCHOBE NPUMEHEHUA NPEAMETHBIX 3HAHWUW TIO
XUMHUM, OCO3HAHHBIM BBIOOP WHAMBUIYATHLHONW TPACKTOPUU IPOJIODKEHUS
oOpa3oBaHus C Y4YETOM JIMYHOCTHBIX HHTEPECOB M CIOCOOHOCTH K XHMHH,
OOIIIECTBEHHBIX HMHTEPECOB M TOTPEOHOCTEH, YCIEmHOW mnpodeccunoHaIbHOM
JEATEIIbBHOCTH M Pa3BUTHUSI HEOOXOJUMBIX YMEHUM, TOTOBHOCTh aJ]aliTUPOBATHCS B
npo(heCCHOHANILHOM cpefie; 6) IKOJOrHYecKOro BOCHHTAHHUSI: DKOJOTHUCCKU
1esecoodpa3sHoe OTHOIIEHHE K MPUPOJIC KaK UCTOYHUKY JKU3HU Ha 3emiie, OCHOBE
e€ CyIlIecTBOBaHUs, MMOHMMaHWE IICHHOCTH 3J0pPOBOTO M Oe3omacHoro obpasa
JKW3HU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY (DU3UYECKOMY U
MICUXUYECKOMY 37I0POBbIO, OCO3HAHKE IIEHHOCTH COOJIIOICHUSI MPaBU 0€30MaCHOTO
MOBEJICHUS MpHU padoTe ¢ BEIIECTBAMM, a TAK)KE€ B CHUTYalMSIX, YTPOXKAIOIIMX
3I0POBBIO M JKU3HM JIFOJCH; CIIOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJydyaeMble TMpU
W3YUYCHUM XUMUU, JUIS PELICHUs 3a/lad, CBS3aHHBIX C OKPYKAIOIIeW MPUpPOIHON
Cpemoy, sl TOBBINIEHUS YPOBHS DKOJIOTMYECKOW KYJIbTYpbI, OCO3HAHMS
rI00aJbHOTO  XapakTepa HJKOJOTHYECKHX TMpodieM M TyTed HX perieHus
MOCPEJICTBOM  METOJI0OB  XMMHHM,  OKOJIOTHYECKOTO  MBIIIJICHUS,  YMEHUS
PYKOBOJICTBOBAaTbCSI UM B TMO3HABATEJIIbHOM, KOMMYHHUKATHBHOW W COLIMAJIBHOU
MPaKTHKE.

METAIIPEAMETHBIE PE3YJIBTATbBI

B cocraBe MeTanmpeaMETHBIX pPE3YyJIbTATOB BBIJICISIOT 3HAYUMBbIC JJIs
dhopMUpOBaHUSI MUPOBO33pEHHUS OOIIIEHAYYHbIE TOHATHUS (3aKOH, TEOPHUS], IPUHITHII,
rurnore3a, (¢akT, CHUCTEMa, TPOIECC, OKCIEPUMEHT U JPYyroe.), KOTOpbIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax M TO3BOJSIOT Ha
OCHOBE 3HAHUW W3 ATUX NPEAMETOB (POPMUPOBATH MPEACTABICHUE O IEIOCTHOMN
HAay4YHOW KapTHHE MHUpA, U YHUBEpCAJIbHbIC yUeOHBIC NEeUCTBUS (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIC, PETYJISATUBHBIE), KOTOphIE OO0ECIeuynBalOT (POopMUPOBAHUE



TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHHIO y4eOHOM
NEATEIBHOCTH.

Ilo3naBaTe/ibHBIE YHHBEPCAJbHBbIE YUueOHbI€e neiicTBust ba3oBbie

JIOTHYEeCKHe AeHCTBUA:

YMEHHS HCHOJIb30BAaTh MPUEMBI JIOTUYECKOTO MBIIIJIEHUS MPU OCBOEHUU
3HAHMI: PacKphIBaTh CMBICH XUMHUYECKUX MOHATUH (BBLACIATH UX XapaKTEPHBIE
IPU3HAKH, YCTAHABIMBATh B3aUMOCBS3b C APYTMMHU MNOHATHSIMH), UCIIOJIb30BATh
MOHATHUS 1711 OOBSCHEHUS OTENbHBIX ()AaKTOB U SIBJICHUH, BHIOMpPATh OCHOBAHUS U
KPUTEPUH ISl KJIacCU(UKAIIMM XUMHUYECKHX BEUIECTB M XMMHUYECKHX PEAKLUH,
YCTaHABJIMBATh MPUYUHHO-CIICJCTBEHHBIE CBSI3M MEXIy OOBEKTaMU H3yUYEHHS,
CTPOUTH JIOTUUECKHE PacCy>KIeHUsl (MHIYyKTUBHbBIC, IEyKTUBHBIE, [0 aHAJIOTUN),
JIETIaTh BBIBOJIBI M 3AKJIIOYCHHMS; YMEHHE MPUMEHATH B IIPOLIECCE TO3HAHUS MTOHSATHUS
(mpeaMeTHblE W METanpelIMETHbIE), CHUMBOJHMYECKHE (3HAKOBBIE) MOJEIH,
UCIIOJIb3yEMbIE B XHMHH, MPEOOpPa3OBbIBATH IIMPOKO NPHUMEHSEMBIE B XUMUU
MOJI€JIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA), XUMUYECKast
dopMysia W YypaBHEHHE XUMHUYECKOW pEaKUud — MpU PEIICEHUU Yy4eOHO-
ITO3HABATEIBHBIX 3374, ¢ YYETOM ITHUX MOJEIBHBIX IPEICTABICHUN BBISBIATH U
XapaKTEPU30BaTh CYUIECTBEHHBIE MPU3HAKU M3YYaEMbIX OOBEKTOB — XMMHYECKUX
BELIECTB U XUMHUYECKUX PEaKUUH, BBIABIATH O00IINE 3aKOHOMEPHOCTH, IPUINHHO-
CJICZICTBEHHBIE CBSI3U U IPOTUBOPEYUS B U3y4aeMbIX IIPOLECCAX U SABJICHUAX.

ba3oBble ucciiefoBarTe/ibCKHe JeiiCTBUS.

YMCHHUC HCIIOJIB30BATh ITIOCTABJICHHBIC BOIIPOCHI B Ka4YCCTBC HMHCTPYMCHTA
ITIO3HAaHHUA, a TAKKC B KAYCCTBC OCHOBBI JJIA1 (bOpMPIpOBaHI/IH T'HITIOTE3bI 110 ITPOBCPKE
IMpaBUJIBHOCTH BBICKAa3bIBA€CMBIX CY)KﬂeHHﬁ; HpI/IO6pCT€HI/IC OIIbITa I10
IIAHUPOBAHHWIO, OPraHu3alllu U IIPOBCACHHIO

YUYEHUYECKUX OJKCIEPUMEHTOB, yMEHHE HaOmogaTh 3a XOAOM MpoIiecca,
CaMOCTOSITENTLHO MPOTHO3UPOBATh €ro pe3ynbTar, PopMyIupoBaTh 000OIIECHUS U
BBIBOJIBI IO PE3yJIbTaTaM MIPOBEAEHHOTO OIBITA, UCCIICOBAHUS, COCTABIISATh OTYET O
poJieJIaHHoM padoTe.

Pabora ¢ unpopmanmeii:

yMEHUE BBIOMpPATh, AHATW3HPOBATH W HWHTEPIPETHPOBATH HWH(OpMAIUIO
pa3TUYHBIX BUJOB U (HOPM TPEICTABICHUS, MMOTYyYaEMYyIO U3 Pa3HBIX MUCTOYHUKOB
(Hay4HO-TIOMyJISIpHAsE ~ JIUTEpaTypa XHUMHYECKOTO COJIEPKaHHS, CIPABOYHBIC
nocoOus, pecypcel MHTepHeTa), KPUTHYECKH OIICHWBATh IPOTUBOPCUYHMBYIO H
HEJIOCTOBEPHYI0 UH(POPMAITHIO;

yMEHHE TPUMEHSATh Pa3IMYHBIC METOJbI M 3alpOChl MPU MOUCKE M O0TOOpE
uH(OpPMAIMU W COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJMMBIX IS BBITOTHCHUS
y4eOHBIX U TIO3HABATEIBHBIX 3a/1a4 ONPEACIEHHOTO TUIA, MPUOOPETEHNE OIbITA B



0o0JIaCTM  UCMOJIb30BaHUS MHPOPMALMOHHO-KOMMYHHMKATUBHBIX ~ TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYPOH aKTUBHOTO MCIIOJIb30BAaHUS PA3JIMYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITENIFHO BHIOMPATh ONTUMANIbHYIO (OpMY MpecTaBIeHUs HH(OPMALIUU U
WUTIOCTPUPOBATh pEIllaeMble 3a/ladyd  HECIOKHBIMU CXEMaMH, JuarpaMMaMu,
npyrumu  popmamMu rpa@ukd U MX KOMOMHALIMSIMU; YMEHUE HCIIOJIb30BaTh U
aHAJIM3UpOBaTh B TpoOIeccCe YyuyeOHOW U UCCIEN0BATENbCKON NIEATEIbHOCTH
UHGOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH, CEJIbCKOTO XO3SIIICTBa U TpaHCIOpTa
Ha COCTOSIHUE OKPY’KaIOIIe MPUPOTHOM CpeIbl.

KoMMyHUKATHBHBIE YHUBEpPCaJIbHbIE Y4eOHbIE 1eCTBUS:

YMEHHS 33]1aBaTh BOMPOCHI (B XOJI¢ Auaiora u (Win) IUCKYyCCUU) MO CYIIECTBY
oOcyXmaemMor TeMbl, (OPMYIHPOBATH CBOU TMPEAJIOKEHUS OTHOCHUTEIHLHO
BBITIOJIHEHUS TPEAJIOKEHHOW  3a/layd; YMEHHsS TPEJCTaBJIATh IOJyYECHHbIE
pe3yJIbTaThl MO3HABATEIBHON JAESITEIBHOCTH B YCTHBIX M NMHUCBMEHHBIX TEKCTAX;
JenaTh MNPE3EHTAlUI0 PE3yJbTAaTOB BBINOJHEHUS XUMHUYECKOTO HKCIIEPUMEHTA
(JtabopaTopHOro OIbBITa, JaOOPATOPHOM pabOThl MO HCCICIOBAHUIO CBOWCTB
BELIECTB, YYEOHOTO ITPOEKTA); YMEHHUS Y4EOHOTO COTPYITHUUECTBA CO CBEPCTHUKAMU
B COBMECTHOM MO3HABaTEIbHOM U UCCIEN0BATEIbCKON JEATEIbHOCTH MPU PEILICHUN
BO3ZHHMKAIOIIMX MPOOJEM Ha OCHOBE y4€Ta OOUIMX HHTEPECOB M COTJIaCOBAHMS
no3unui (00CyX aeHusi, OOMEH MHEHHUSIMHU, «MO3TOBBIC IITYPMbI», KOOPAUHAIIUS
COBMECTHBIX JCHCTBUM, ONpENEICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBINIOJIHEHHOM paOOTHI U APYTHE).

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBHUS:

YMEHUE CaMOCTOSITENIBHO OIPEAENATh LEJIH JESATEIIbHOCTH, IUIaHUPOBATH,
OCYIIECTBISATh, KOHTPOJIUPOBATh U IPU HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO
NesATEeIbHOCTD, BBIOMpaTh Hanbosee 3p(HEeKTUBHBIE CIOCOObI pelIeHUs! yYeOHbIX U
MO3HABATENIbHBIX 33J]a4, CAMOCTOSITEIBHO COCTaBIIATh WJIH KOPPEKTUPOBATH
MPEUIOKEHHBIM  AJTOPUTM JEWCTBUM IIPU BBIIOJIHEHUM 3aJaHUW C YYETOM
MOJIYYCHHUsS] HOBBIX 3HAHUW 00 M3ydaeMbIX OOBEKTaX — BEHIECTBAX W PEAKIIHSIX,
OLICHMBATh COOTBETCTBUE MOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIU, yMEHUE
UCIIOJI30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIOBUU 33JIaHUN.

IHNPEAMETHBIE PE3YJIBTATHI

B coctaBe mnpeaMeTHBIX pe3ydbTAaTOB IO OCBOEHHUIO 00S3aTENIbHOTO
COJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW QeaepanbHOl paboueil MmporpaMMon,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMKCS HAy4YHbIE 3HAHUS, YMEHHUS U CIOCOObI
IeWcTBUH, crnermuduueckue Ui MPEIAMETHOM 00JacTH  «XHUMHS», BB
JNEATEIbHOCTH 10  TOJYYEHHIO HOBOIO  3HAHUSA, €ro MWHTEpHpETaluu,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYyaIUsIX.



K xoniy oOyuyenus B 8 kijiacce npeMeTHbIE pe3yibTaThl HA 0a30BOM ypOBHE
JIOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUaIOIIUXCS YMEHHIA:

pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX IOHSATHI: aTOM, MOJEKYJa,
XUMUYECKUN DIIEMEHT, MPOCTOE BELIECTBO, CIOKHOE BEILIECTBO, CMECH
(oIHOpOIHAsT U HEOJAHOPOJHAsS), BAJICHTHOCTh, OTHOCUTEIIbHASI aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTa B COCTMHEHHUH, MOJIAPHBIN 00BEM,
OKCHUJI, KHCJIOTa, OCHOBaHHE, COJb, JJIEKTPOOTPHUIIATEIIBHOCTh, CTEIEHb
OKHUCJICHHS, XMUMHYECKasl PEaKIus, KiIacCUu(PHKanus peakiuii: peaxiuu
COCIMHEHUSA, PEAaKUUU PAa3JIOKEHUS, PEaKUUU 3aMEUICHUs, peaKuuu
oOMeHa, HK30- U PHJIOTEPMHUUECKUE PEaAKIINH, TETJIOBOU 3(PeKT peakiumu,
AJIpO aToMa, JIEKTPOHHBIN CIION aToMa, aTOMHasi OpOUTaIIb, paJIuyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAST U HEMOJISIpHAS KOBAJEHTHAs CBSA3b, MOHHAs
CBS3b, WOH, KAaTWOH, AaHWOH, pPAacTBOpP, MaccoBas JOJi1 BEIIECTBa
(poreHTHAsE KOHILIEHTpAIsi) B PaCTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUUYECKUX TOHSTHH U
MPUMEHSThH 3TU NOHATHUS MPU ONMKUCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJB30BaTh XUMHUYECKYIO CHMBOJIMKY [JIi COCTaBjieHUs Gopmy
BEILIECTB U YPABHEHUI XUMHUYECKUX PEAKIIHIL;

ONPENIENATh BAJICHTHOCTh ATOMOB SJIEMEHTOB B OMHAPHBIX COCIUHEHHUSX,
CTENCHb  OKWUCJICHHSI  DJICMEHTOB B  OWHApPHBIX  COEJUHEHMUSX,
MPUHA/JICKHOCTh BEIIECTB K OMNPEACIEHHOMY KIIACCYy COEIUHEHHI IO
dbopmynam, BUJ XUMHUYECKOW CBS3U (KOBaJCHTHasT H HWOHHAas) B
HEOPTaHUYECKUX COCAUHEHUSIX;

packpeiBath cMmbica Ilepmommueckoro 3axkona J[. WM. MeHnneneesa:
JIEMOHCTPUPOBATh TOHUMAHHUE TMEPUOANYECKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT WX ToJioxkeHusi B llepuonnueckoit cucreme,
3aKOHOB  COXPAaHEHMSI MacChl  BEIECTB, IIOCTOSIHCTBA  COCTaBa,
aTOMHO-MOJIEKYJISIPHOTO YU€HHsI, 3aKOHa ABOTraapo;

OMHUCBHIBATh M XapakTepusoBaTh TaOnMuHyr Gopmy Ilepuogndeckoi
CUCTEMbl XHMMHMYECKHMX DJEMEHTOB: pa3jiuyaTb TMOHATHS «TJIaBHAs
noarpymnmna (A-rpymma)» u «mnobounast noarpymmna (b-rpynma)», mansie u
OOJIbIlINE TIEPUOJBI, COOTHOCUTH OOO3HAUCHHS, KOTOpPhIE HMEIOTCS B
tabmune «llepmomuueckas cucreMa XuMUYeckux dnmemeHtoB J[. .
MeHneneeBa» ¢ YHUCIOBBIMM XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB
XUMHUUYECKHUX JIEMEHTOB (COCTaB U 3apsij sipa, 00I1ee YKCIIO AIEKTPOHOB U
pacrpe/iesieHue UX 0 JICKTPOHHBIM CJIOSIM);



KJaccu(UIUpOBaTh XUMHUYECKUE HJIEMEHTHI, HEOPraHMYECKUE BEIECTBa,
XUMHUYECKHE Peakuu (10 YUCIy M COCTaBy YYaCTBYIOUIMX B PEAKIHH
BEIIECTB, [0 TETJIOBOMY dPPEKTY);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME XHUMHYECKHE CBOWCTBA BELIECTB
pa3IMYHBIX KJIACCOB, MOATBEP:K/Iasi ONMMCAHUE TPUMEPAMU MOJIECKYJISIPHBIX
ypaBHEHHI COOTBETCTBYIOIINX XUMHUECKUX PEAKIINN;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX Kau€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUA XUMHUYECKHX NPEBpaIICHUN B
Pa3IMYHBIX yCIOBHSIX;

BBIUUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB,
MacCOBYIO JIOJIIO XHUMHYECKOTO »3JeMeHTa Mo (opMyJie COeAMHEHHUS,
MacCOBYIO JIOJIIO BELIECTBA B paCTBOPE, IPOBOJUTH PACUETHI 0 YPABHEHUIO
XUMHUYECKOHN peaKlnu;

MPUMEHSTH OCHOBHBIE OTIEPallUU MBICIIUTEILHOMN IEITEIbHOCTH — aHAIU3 U
CHUHTE3, CpaBHEHHE, OO0OOIIeHHe, CHCTeMaTHU3aIli, KiacCHu(pHUKAIIIO,
BBISIBJICHUE MPUYUHHO--CIICJCTBEHHBIX CBSA3EU — JIsl M3y4YEHUS CBOMCTB
BEIIECTB M XUMHUYECKUX PEAaKIHil, €CTECTBEHHO-HAy4YHbIE METO/bI
MO3HAHUA — HaONIOZCHUE, W3MEPEHHUE, MOJEITUPOBAHHE, HKCIIEPUMEHT
(peaJibHBINA U MBICIICHHBIN);

CJIEIOBATH MPABUIIaM MOJIB30BAHMS XUMUYECKOM MOCY 101 U Ta60paTOPHBIM
o0opyJ0BaHMEM, a TakKe IMpaBuUjaM oOOpalieHusi C BEIIEeCTBAMH B
COOTBETCTBHUM C MHCTPYKIMSMHM TI0 BBINOJHEHUIO J1AaOOpAaTOPHBIX
XUMHUYECKHUX OIMBITOB IO MOJYYEHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(BoopoJia ¥ KHUCJIOPOJa), MPUTOTOBICHUIO PACTBOPOB C OMpPEAEIEHHOMN
MacCcOBOM J10JIEll pacTBOPEHHOrO BEUIECTBA, IUIAHUPOBATh U MPOBOJUTH
XUMHUYECKUE IKCIIEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB ILEOYEH U
KHCJIOT C MTOMOIIbIO0 HMHAUKATOPOB (JIakMyc, (heHON(PTaTeHH, METUIIOPAHK

U IpyTHE).

K xonity oOydyenus B 9 kijiacce nmpeIMeTHbIE PE3yIbTaThl HA 6a30BOM ypOBHE

JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y O0YHAIOIINXCS YMEHUM:

pPacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKUX IIOHSATHN: XUMUYECKUN
JJIEMEHT, aTOM, MOJIEKYJa, WOH, KAaTHOH, aHHWOH, IIPOCTOE€ BEIECTBO,
CJIO)KHO€ BEUIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTENEHB
OKHUCJICHHS, XUMUYECKasl peaKiusi, XUMUYECKasl CBS3b, TEIJIOBOU 3 (DeKT
peakuuu, MOJb, MOJSPHBIE  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEAJIEKTPOJUTHL, JJIEKTPOJIUTHYECKAsT HUCCOLMALMS, PEAaKIUH HOHHOTO
oOMeHa, KaTaJu3aTop, XHMMHUYECKOE€ paBHOBECHE, OOpaTUMble U
HEOOpaTUMBbIE PEaKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKLNH,



OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAHOBJICHUE, AJIOTPOIIHS,
aM(pOTEPHOCTb, XUMHYECKas CBS3b (koBaJsieHTHaH, WOHHAas,
MeTaJTMYEeCcKas ), KpUCTAIIIMYecKasi peleTka, KOppo3usi METANIOB, CIUIABHI,
CKOPOCTb XMMHUYECKOW pPEAKINU, MPEAEIbHO AOMYCTHMAasi KOHIIEHTpalus
ITJIK BemiecTBa;

WUTKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XWMHYECKHUX TOHITUU H
MPUMEHSThH 3TU NOHATHUA MPU ONMKMCAHUY BELIECTB U UX MPEBPALLICHUI;
WCIIOJIP30BAaTh XUMHUYECKYIO CHUMBOJIMKY JUISI COCTaBJICHHS (HOpMyIT
BEILIECTB ¥ YPABHEHUI XUMHUYECKUX PEAKIIHIL;

ONPENIENATh BAJICHTHOCTh U CTEIIEHb OKUCIICHUSI XUMUYECKUX JJIEMEHTOB B
COCIMHEHUAX PA3JIUYHOTO COCTaBa, IPUHAJICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIacCy CO€IMHEHUN 1o (opmysiaM, BHUJ XUMUYECKON
CBSI3U (KOBaJCHTHAs, WOHHAs, MeETAJUIMYECKasi)) B HEOPraHUYECKHUX
COCIMHEHUAX, 3apsA]l MOHA MO XUMHUYECKOU (hopMyiie, XxapakTep cCpelbl B
BOJIHBIX PACTBOpaxX HEOPTraHUYECKUX COCAUHEHUM, THUI KPUCTALTNYECKOU
PELIETKN KOHKPETHOTO BEILIECTBA;

packpeiBath cMmbich llepuogmueckoro 3akona J[. W. MennaeneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHUE: OIKCHIBATh W XapaKTepHU30BaTh
tabnuunyio (opmy Ilepuoandeckoil cUCTEMbl XUMHUYECKUX SJIEMEHTOB:
paznuyaTh MOHATHUS «IJIaBHas mnoArpynna (A-rpymma)» U «mnoOoudHas
noarpynmna (b-rpynma)», manbie U OOJbIIME NEPUOIbl, COOTHOCUTH
0003HauYeHUs1, KOTOPbIE UMEIOTCS B IEPUOANYECKON TabJIUIIE, C YHUCIIOBBIMU
XapaKTepUCTUKAMH CTPOCHUS aTOMOB XMMHUYECKHX JIEMEHTOB (COCTaB U
3apsan  sApa, oOOUIee YHWCIO JJIEKTPOHOB U pACIpEAENICHHE WX 110
AIIEKTPOHHBIM CIIOSIM), OOBSCHATH OOIIHME 3aKOHOMEPHOCTH B M3MEHCHHUH
CBOMCTB 3JIEMEHTOB M HMX COCIMHEHUN B Mpeaenax MallbIX NEpPUOJOB U
TJIABHBIX TOJATPYII C Y4ETOM CTPOCHUS UX aTOMOB;

KJIacCU(PHUIIMPOBATh XUMHUYECKHE AJIEMEHTHI, HEOPTAHUUECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 4YKMCIy M COCTaBy YYacTBYIOIIMX B pEaKIHUH
BEILIECTB, MO TEIUIOBOMY 3(h(EeKTy, M0 U3MEHEHHUIO CTENECHEH OKUCIICHUS
XUMUYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBaTh) OOIME W CHEHUPUIECKUE XUMUYECKUE
CBOMCTBAa TPOCTBHIX M CJIOXKHBIX BEIIECTB, MOATBEP)KAas OIMHUCAHUE
puUMepaMl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHHUM COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHI;

COCTaBIISAITh YPABHEHUS DJEKTPOJIUTUYECKOW JIHUCCOLMAIMU  KHUCJIOT,
LIEJI0OYEN U COJIEU, TIOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIMIA HOHHOTO



oOMEHa, ypaBHEHHUs peaKlMil, TOATBEPKAAIONIMX CYIIECTBOBAHUE
TEHETUYECKOU CBA3U MEXK/y BEIIECTBAMU PA3JIMYHBIX KJIACCOB;

pacKkpbiBaTh CYIIHOCTh OKHCJIHMTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIui
MOCPEJICTBOM COCTABIICHUSI DJIEKTPOHHOTO OajaHCca 3THX PeaKluid;
IPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCHMOCTH OT HMX CTpPOCHHS,
BO3MOXKHOCTH TMPOTEKAHUS XUMHUYECKHX TIPEBPAIICHUNA B Pa3IMYHBIX
YCIIOBHUSIX;

BBIUUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB,
MacCOBYIO JIOJIIO XUMHUYECKOTO »dJEMEHTa Mo (opMylie COeIUHEHUs,
MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, MPOBOJIUTH PACUETHI IO YPABHEHUIO
XAMHUYECKON pEaKIu;

cO0JII0/1aTh MIPAaBUJIA TIOJIB30BAHUS XUMUYECKOM MOCYI0M U 1abOpaTOPHBIM
o0opynoBaHMEM, a TakK)Ke TMpaBuwia oOOpallleHUs] C BeElIeCTBaMH B
COOTBETCTBHM C WHCTPYKIMSMH 110 BBIMOJHEHUIO JTAOOPATOPHBIX
XMUMHYECKUX OTBITOB MO MOJYUYEHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMmaka u yTieKHcIIoro rasa);

IPOBOJNUTD PEAKIIMH, TOATBEPKIAIOIINE KAUECTBEHHBIN COCTaB pPa3InYHbIX
BELIECTB: PACMO3HaBaTh OIBITHBIM MYyTEM XJOpUA-, OpoMHUA-, HOIUI-,
kapOoHart-, (Qocdar-, cunukar-, cyinbdar-, THIPOKCUA-UOHBI, KATUOHBI
AMMOHHUS M HMOHBI HM3YyYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

MIPUMEHSATH OCHOBHBIE OTIEPAIIUU MBICIIUTEIILHOMN NEITEILHOCTH — aHAIN3 U
CUHTE3, CpaBHEHHE, 0000IIIeHNEe, CHCTEMAaTH3AINIO, BRISIBICHUE TPUIMHHO-
CJICJICTBEHHBIX CBSI3€H — JUISI M3YUYCHHS CBOMCTB BEIIECTB U XMMHUYCCKHUX
peaKmuii, EeCTECTBEHHO-HAyYHBIC METOABI TIO3HAHUS — HaAONIOACHHUE,
U3MEpPEHNE, MOCITMPOBaHUE, SIKCIICPUMEHT (PEaJIbHBIM U MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE 8 KJIACC

KoaunuyecTBO 4acoB

Ne HaumeHnoBaHMe pa3ieiioB U JuieKTpOHHbIE (UG pOBbIE)
n/n TeM IPOrpaMMBbl Beero KoHTpo/bHBIE IIpakTHyeckue o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Pa3nea 1. IlleppoHavyaibHble XUMHUYECKHE OHATHS
XuMus — BaxHas 00J1acTh
€CTECTBO3HAHUS U Bu6morexa IIOK
11 MPAKTHYECKON ACATCIbHOCTH 24 2 https://m.edsoo.ru/7f41837c
YeJioBeKa
BemntecTBa 1 xumMmmuueckue bu6nuoreka [IOK
1.2 peakuuu 4 ! https://m.edso0.ru/7f41837c
1.3 Kucnopon. Oxcupel. I'openue. 7 1 1
Hroro mo pazneny 35
Pa3nes 2. BaikHelilne npeacTaBuTe/ I HEOPraHUYeCKUX BelllecTB
Bosnyx. Kucnopon. Ilonsarue bubnmoreka [JOK
2.1 00 okcugax 6 https://m.eds00.ru/7f41837c
Bonopon.Ilonsitue o kucnorax bubnuotexa [JOK
2.2 U COJIAIX 8 1 https://m.edsoo.ru/7f41837c
Bona. PactBopsl. [Tonsitue 06 bubnmoreka [JOK
2.3 OCHOBAaHUAX 5 1 1 https://m.edsoo.ru/7f41837c
OCHOBHBIE KJIACCBI bubmuorexa [JOK
2.4 14 1 1

HEOPraHUYECKUX COCIMHEHUN

https://m.edsoo.ru/7f41837c
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”5 KosimyecTBeHHBIE OTHOIICHUS B g 1
' XUMHHU
Hroro no pazneny 41

Pa3znen 3. [lepuoaguueckuii 3axon u [lepuogudeckas cucrema xumuueckux 31eMeHToB /. U. MenaesneeBa. CTpoeHue aToMoOB.

Xumuyeckasi cBsi3b. OKHCINTEIBLHO-BOCCTAHOBHTEIbHBIE pPeaknun

Ilepronnueckuii 3aKOH 1
Ilepronnueckas cucrema Bu6nnorexa [IOK
31 XUMHYECKHX AnemeHToB JI. M. 10 1 https://m.edsoo.ru/7f41837¢c
Mennene-eBa. CTpoeHue atoma
Xumudeckas CB3b.
bu6mmoteka [IOK
3.2 OxucIuTeNnEHO 13 2 https://m.edso0.ru/7f41837¢
BOCCTAHOBUTCIIBHBIC PCAKIINN
bubmmoreka [IOK
Wroro o pasneny 23 https://m.edso00.ru/7f41837¢c
bu6nuoreka [IOK
Pesepsroe Bpemst 3 https://m.eds00.ru/7f41837¢
OBILIEE KOJIMYECTBO HACOB I10
ITPOIT'PAMME 102 8 6
9 KJIACC

Ne /nt KounvecTBO 4acoB
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HaumeHnoBaHue pa3jaesioB U TeM DJIEeKTPOHHbBIE
MPOrpamMmbl Beero Kontpoabnbie | IlpakTuyeckue | (umppossbie)
padoThI padoThI o0pa3oBaTe/bHbIE
pecypcsbl
Pa3znea 1. BemecTBo 1 XUMHYECKHE peaKIul
[loBTOpEeHue u yriuyOneHue 3HaHUM Bbu6moteka [JOK
11 OCHOBHBIX pa3/IesioB Kypca 8 Kiacca 2 https://m.edso0.ru/7f41a636
OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX bubnuoreka [IOK
1.2 peakuuii 6 1 https://m.edso00.ru/7f41a636
DJIEKTPOJIMTHYECKAS JUCCOIUALIMS. bu6nmorexa LIOK
1.3 5 1 1 https://m.edsoo.ru/7f
XHMMUYECKUE PEAKIIMK B PACTBOPAX ttps://m.edsoo.ru/7f41a636
Hroro mo pazneny 13
Pa3znea 2. HeMeTaJJIBI M HX COeIMHEHHS
OO011ast XapaKTepUCTHKA XUMHUECKUX bubmuoteka [IOK
2.1 aneMeHToB VIIA-rpynmsl. ["amorensl 5 1 https://m.edsoo.ru/7f41a636
OO61mas xapakTeprUCTHKa XUMUYECKUX
292 snmemeHToB VIA-rpymmet. Cepa u eé 8 1 bubmiorexa TIOK
COCTHHEHHS https://m.edsoo.ru/7f41a636
OO11ast XapaKTepPUCTHKA XUMHUECKUX
23 aneMeHToB VA-rpymibl. A30T, pocdop u ux 8 1 bubmiorexa TIOK
COCTMHEHNS https://m.edso0o.ru/7f41a636
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OO01mast xapakTeprucTUKa XUMUIECKIX

bubnunoreka LIOK

2.4 aneMeHToB IVA-rpynnsl. Yriepon u 8 s ed 18636
KPEMHUU U UX COCUHECHUS ttps://m.edso0.ru a
Hroro no pazneny 29
Pa3nes 3. MeTanibl 1 UX COeINHEHUS
. bubnuorexa [IOK
31 Obwue cBoiicTBa MeTaILIOB 6 https://m.edsoo.ru/7f41a636
5 bubnunoreka LIOK
3.2 Baxwneiime MeTaIbl U UX COCTUHEHUS 7 hitps://m.eds00.ru/7f41a636
3.3 Oprannydeckast XUMust 9
Hroro no pazneny 22
Pa3nes 4. Xumus n okpy:kaomasi cpeaa
bubmmoteka IIOK
41 BemecTBa 1 Marepualibl B )KU3HH YEJIOBEKA 1 hitps://m.eds00.ru/7f41a636
Uroro no pazgeny 1
but6mmorexa [IOK
Pesepsroe Bpens 3 https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IHOYPOYHOE IIVTAHUPOBAHHUE 8 KJIACC

KoauvecTBo 4yacoB DJIeKTPOHHbBIE
Ne T Hara uu(poBbIe
eMa ypoka
/I Ma yp Beero M3y4eHust o0pa3oBaTe/ibHbIE
pecypchl

IIpeamer xumun. Ponp XMMUHU B KU3HA bu6mmoreka [JOK

1 1 04.09.2023 .
yejoBeKa. Telna U BelecTna https://m.edsoo.ru/ff0d210c

bubmuoreka [JOK

2 Ilonsarue o MeTOHaxX MO3HAHUSA B XUMUHU 1 07.09.2023 hitps://m.eds00.ru/ff0d227e
[Ipaktuueckas padora Ne 1 «IIpasuia
paboThI B 1a00OpaTOPUU U IPUEMBI

3 . . 1 08.09.2023 | Duomiorexa[JOK
O0pallleHus € JJAOOPaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHHEM)
ITpakTruyeckas padora Ne 1 . IIpuembl

4 6e3omacHoi paboThI ¢ 000pyAOBaHUEM U 1 11.09.2023
BeniecTBamMu. CTpoeHHE MJIaMEeHH
Yucrele BemecTBa 1 cMecu. CiocoObl bu6mmorexa [IOK

5 pazaeneHus cMecen ! 14.09.2023 https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padbora Ne 2 «Paznenenue

6 cMeceii (Ha prMepe OYMCTKH TOBAPEHHOM 1 15.09.2023 brbmmorexa LIOK
COJIN)» https://m.edsoo.ru/ff0d28c8
Ou3nyeckue U XUMHUUECKHUE SIBICHUS.

/ XHUMUYECKUE PEaKIINU. 1 18.09.2023

8 ATOMBI, MOJICKYJIBI U HOHBI 1 21.09.2023
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BemecTBa MOIEKyISIpHOTO U

bubmuoreka [JOK

9 HEMOJIEKYJISIPHOTO CTPOCHUS 22.09.2023 https://m.edsoo.ru/ff0d2a6c
bu6mmoreka [JOK
10 [IpocThie U cOXKHBIC BEIIECTBA 25.09.2023 https://m.edsoo.ru/ff0d2bes
bubmuoreka [JOK
11 XHUMHYECKUE DIIEMCHTHI. 28.09.2023 https://m.edsoo.ru/ff0d2a6c
OTHOCUTENBHAS ATOMHAs Macca XUMHUYECKUX bubmmoreka [JOK
12 AJIEMEHTOB 29.09.2023 https://m.edsoo.ru/ff0d2d50
bubmuoreka [JOK
13 3HaKU XMMHUYECKUX 3JIEMEHTOB 02.10.2023 https://m.edso0.ru/ff0d350c
bubmuoreka [JOK
14 3aKOH MMOCTOSIHCTBA COCTaBa BEIIECTB. 05.10.2023 https://m.edsoo.ru/ff0d2eae
bu6mmoreka [JOK
15 XuMudeckue GopMyJIbl 06.10.2023 hitps://m.edso0.ru/ff0d323c
16 OTtHocuTenbHAsE MOJIEKYJIIpHAs Macca 09.10.2023
bu6mmorexa [IOK
17 Boruncnenus no xumuueckum popmyraam. 12.10.2023 hitps://m.eds00.ru/ff0d5230
18 MaccoBas gond 3ieMeHTa B COEINHEHNH. 13.10.2023
bubmuoreka [JOK
19 BaneHTHOCTS. 16.10.2023 https://m.edsoo.ru/ff0d37fa
Omnpenenenne BaICHTHOCTH 1O (OpMyIaM Ux bubmuoreka [JOK
20 COEMHEHUI 19.10.2023 https://m.edsoo.ru/ff0d3al6
bu6mmoreka [IOK
21 Cocrapnenue (GpopmyI1 1o BaJICHTHOCTH. 20.10.2023

https://m.edsoo.ru/ff0d3b88
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bubmuoreka [JOK

22 Cocranenue (HopmyJ1 1o BaJICHTHOCTH. 23.10.2023 https://m.edso0.ru/ff0d5708
bubmuoreka [JOK
23 ATOMHO-MOJIEKYJISIPHOE YUCHHE. 26.10.2023 https://m.edso00.ru/ff0d3f34
24 3aKOH COXpaHEHMsI MacChl BELLIECTBA 27.10.2023
25 XUMUYECKUE YpaBHEHUS 09.11.2023
bubmuoreka [JOK
26 XUMUYECKUE YpaBHEHUS 10.11.2023 https://m.edsoo.ru/ff0d40c4
. bubmuoreka [JOK
27 THUIbI XUMHYECKUX peaKIUit 13.11.2023 https://m.edso0.ru/ff0d4290
28 Tunbl XUMMUYECKUX peakiuit 16.11.2023
[ToBTOpEeHue u 06001IeHNE IO TEME
29 17.11.2023
«IlepBoHavaIbHBIE XUMUUYECKUE MTOHITUS
KonrponsHas pabora «llepBoHauanbHble
30 XUMHUYECKHE MOHATHUS 20.11.2023
Kucnopon, ero o61mas xapakrepucTuka,
31 HAaXO0XXJICHUEC B IPUPOJIC U MOJTYUYCHHE. 23.11.2023
[Tpumenenue kucnopoaa. Kpyrosopor
32 KHCIIOPOJIA B IIPHPOJIC 24.11.2023
33 CaoiicTBa KHCIOpOJa 27.11.2023
[IpakTuueckas padora Ne 3 [Tonyuenue u
34 CBOWCTBA KHCIOPOJa 30.11.2023
bubmuoreka [JOK
35 O30H. AntoTponus KAcaopoaa 01.12.2023

https://m.edsoo.ru/ff0d448e
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bu6mmoreka [JOK

36 Bosztyx u ero cocras 04.12.2023 ' pyos://m.edsoo.ru/ffod4614
KonTpomnpHas padora o Teme «Kucmopo. bubnmoreka [JOK
37 Oxkcuabl. ['openue» 07.12.2023 https://m.edsoo.ru/ff0d497a
Bonopon, ero o01mmas xapakTepucTHKa,
38 HaXOXKJCHUE B IPUPOJIC U MOTyUCHHE 08.12.2023
. bu6mmoreka [IOK
39 CBolicTBa M MPUMEHEHHUE BOJIOPOIA 11.12.2023 https://m.eds00.ru/ff0d4790
[IpakTuueckast padora Ne 4 [Tomyuenue
40 BOJIOPOJIA M UCCIICIOBAHHUE €r0 CBOMCTB 14.12.2023
bu6mmoreka [IOK
41 Bona 15.12.2023 https://m.edsoo.ru/ff0d4c4a
42 XUMUYECKUE CBOWCTBA U IIPUMEHEHUE BOJIBI 18.12.2023
43 Bona — pactBopurens. PacTBopsl. 21.12.2023
bu6mmoreka [JOK
44 MaccoBast 10151 paCTBOPEHHOTO BEIIECTBA 22.12.2023 hitps://m.eds00.ru/ff0d4ae2
Pemienue 3amau Ha HaXOXKIEHHE MaCCOBOU bubnmoreka [JOK
45 JIOJIA PaCTBOPEHHOTO BEIIECTBA 25.12.2023 https://m.edsoo.ru/ff0d4dd0
[IpaxTuueckas padora Ne 5 [IpuroroBnenue
46 PacTBOPOB COJIEH ¢ ONPENETEHHON MAaCCOBOM 28.12.2023 BH6J.IH°TeKa LHOK
JI0JIeH PacTBOPEHHOTO BEIIIECTBA https://m.edsoo.ru/ff0d4dd0
[ToBTOpeHue u 06001IeHNE TIO TEME bubnmoreka [JOK
47 29.12.2023

«Kucnopox. Bonopon. Boga.»

https://m.edsoo.ru/ff0d50d2
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KontposnbHas pabora o teme «Kuciaopon.

48 Boxopon. Bomay» 11.01.2024
Konnuecto BemecrBa. Monb. Mossipaast bubnmoreka [JOK
49 Macca 12.01.2024 https://m.edsoo.ru/ff0d4ddo
Brruucienus ¢ HCob30BaHUEM TOHITHI
50 15.01.2024
«KOJIMYECTBO B-Ba, MOJIb, MOJISIPHAS MAcCay
51 Bpruncnenus ¢ HCnoyib30BaHUEM TTOHATHIA 18.01.2024 bubnmoreka [JOK
«KOJINYECTBO B-Ba, MOJIb, MOJIIPHAS MACCa» R https://m.edsoo.ru/ff0d4f42
bubmuoreka [JOK
52 3aKoH ABOTanpo 19.01.2024 https://m.edsoo.ru/ff0d542e
. bubmuoreka [JOK
53 MonspHblii 00beM ra3oB 22.01.2024 https://m.edsoo.ru/ff0d55a0
bu6mmoreka [JOK
54 OTHOCuTEIbHAS TIIOTHOCTH Ta30B 25.01.2024 hitps://m.eds00.ru/ff0d5708
55 OOBeMHBIE OTHOIICHUS Ta30B MPU 26.01.2024 bubnuoteka [JOK
XUMHYECKUX PEaKIUAX https://m.edsoo.ru/ff0d587a
bubmuorexa [JOK
56 Pemenne npakTuyeckux pacueTHBIX 3a7a4 29.01.2024 hitps://m.eds00.ru/ff0d59e2
KonTponpHas padora no teme «Perenne
57 sa1aw 01.02.2024
58 (@) (791158 02.02.2024
59 OKcupl. 05.02.2024
60 OcHoBaHus. 08.02.2024
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[Tomy4yenue 1 XMuMHYECKHUE CBOMCTBA

bubmuoreka [JOK

61 OCHOBaHUH 09.02.2024 https://m.edsoo.ru/ff0d67ca
bubmuoreka [JOK
62 AmdoTepHbIe OKCUIBI 1 OCHOBaHUS 12.02.2024 hitps://m.eds00.ru/ff0d5h40
bubmuorexa [JOK
63 Kucnortsr. 15.02.2024 https://m.edsoo.ru/ff0d5eba
. bubnuoreka [IOK
64 [TosnydyeHne u XuMHUYeCKUE CBOWCTBA KUCIIOT 16.02.2024 hitps://m.edsoo.ru/ff0dfee2
bubmuoreka [JOK
65 Comu. 19.02.2024 https://m.edsoo.ru/ff0d6342
. . bubmmorexa [IOK
66 XUMUYECKUE CBOWCTBA COJICH. 22.02.2024 hitps://m.eds00.ru/ff0d664e
['eHeTnyeckas CBSI3b HEOPTAHUUECKUX bubnunoreka [JOK
67 COCIMHEHUN 26.02.2024 https://m.edsoo.ru/ff0d664e
[IpakTuueckas pabora Ne 6. Pemenue
IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME Bu6morexa [OK
63 «OCHOBHBIE KJIACCHI HEOPTaHUYCCKUX 29.02.2024 https://medsoo_ru/OOade?C
COCTUHEHUIN)
[ToBTOpeHue u 06001IeHNE TEMBI bubnnoreka [JOK
69 «BakHeiinme Ki1acchl HEOPraHNIECKUX 01.03.2024 https://m.edsoo.ru/ff0d67ca
COCTUHEHUIN
[ToBTOpEeHHE 1 0000IIIEHNE TEMBI
70 «BaxHel11e K1acchl HEOPraHMIecKHX 04.03.2024 brbmorexa [IOK

COCTUHEHUIN

https://m.edsoo.ru/ffOdfee2
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KoHnTtponbHas pabota mo teme «BaxHeinme

bu6mmoreka [JOK

1 KJIACChl HEOPTaHUYECKUX COCTMHEHUI 07.03.2024 https://m.edsoo.ru/00ad9474
'eneTtnueckass CBsSI3b  MEXKIYy  KJaccamu bu6mmoreka [JOK
12 HEOPraHWYECKUX COCAMHEHUM 11.03.2024 https://m.edso0o.ru/00ad9a50
. bubmuorexa [JOK
73 O060011IeHNE U CUCTEMATU3AIUs 3HAHUN 14.03.2024 https://m.eds00.ru/00ad9ch2
KonTtponpnast padora Ne3 o teme
74 "OCHOBHBIE KJIACChI HEOPTAHUYECKUX 15.03.2024 BH6J?H0TeKa LHOK
coequHeHHi" https://m.edsoo.ru/00ad9ela
[TepBbIie MOMBITKH KiIacCUpUKAITTN
75 XUMHUYECKHX 3J1eMeHTOB. [ToHsATHE O rpyIax 18.03.2024 brbmmotexa LIOK
CXOJIHBIX IEMCHTOB https://m.edsoo.ru/00ad9ffa
. bu6mmoreka [JOK
76 [lepunonnueckuii 3akon I.11. Menneneena 21.03.2024 https://m.eds00.ru/00ada52c
[Tepuoanueckas TabIuIla XUMHUYECKUX bubnunoreka [JOK
” 3JIEMEHTOB 22.03.2024 https://m.edsoo.ru/00ada52c
bu6mmorexa [IOK
78 CtpoeHue aTOMOB. 01.04.2024 https://m.edso0.ru/00ada342
Pacnionoxxenue 351eKTpOHOB O bubmuorexa [JOK
9 DHEPreTUYECKUM YPOBHAM 04.04.2024 https://m.edsoo.ru/00ada6bc
Pacnionoxxenue 351eKTpoOHOB O but6mmorexa [JOK
80 DHEPreTUYECKUM YPOBHAM 05.04.2024 https://m.edsoo.ru/00ada824
bu6mmoreka [JOK
81 3nauenwne [lepuoanveckoro 3akoHa 08.04.2024

https://m.edsoo.ru/00ada96e
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82 JKuznub u gesrenbHocth [I.1.MennaeneeBa 11.04.2024
O06o001IeHre 1 3aKPETICHHE TEMbI
83 . 12.04.2024
«ITepuognyeckuii 3aKkoH. CTpOCHHUE aTOMay
O060011eHNE U 3aKPETIIICHUE TEMBI
84 . 15.04.2024
«ITepuonmyeckuii 3akoH. CTpOCHHE aTOMa»
KonTtponsHast pabora o Teme
85 . 18.04.2024
«ITepuoanyeckuii 3aKkoH. CTpOCHHE aTOMay
DIIEKTPOOTPULIATETLHOCTh ATOMOB bubnnoreka [JOK
86 XUMHUYECKHUX DIIEMEHTOB 19.04.2024 https://m.edsoo.ru/00adaab8
. bu6mmoreka [IOK
87 OCHOBHBIE BUJIbI XUMHYECKOH CBS3HU 22.04.2024 https://m.edsoo.ru/00adac34
bu6mmoreka [IOK
88 Kpucramindeckue pemerku 25.04.2024 https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
89 CreneHb OKUCIIEHUS 26.04.2024 hitps://m.eds00.ru/00adae28
bu6mmorexa [IOK
90 CreneHb OKUCIIEHUS 02.05.2024 https://m.eds00.ru/00adaah9
91 OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIINU 03.05.2024
bu6mmorekxa [JOK
92 OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIINU 06.05.2024 hitps://m.eds00.ru/00adb076
bubmuoreka [JOK
93 OKHUCINUTENIN U BOCCTAHOBUTEIHN 06.05.2024

https://m.edsoo.ru/00adb076
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O0001eHre U cucTeEMaTU3aLMS 3HAHUI 110

bu6mmoreka [JOK

94 teMe « Tunel xumuueckon cBsizu. CtpoeHue 1 13.05.2024 _
BELECTBAY https://m.eds00.ru/00adb486
O0001eHre 1 cucTeEMaTU3aLMS 3HAHUI 110

95 Teme «Tunbl xumudeckoit cesizu. CTpoenue 1 13.05.2024 BH6J_IHOTeKa LHOK
BELECTBAY https://m.edsoo.ru/00adb33c
KoHTposnbHas padota o Teme « Turbl bubnnoreka [JOK

96 XUMUYECKOH cBsA3U. CTpOEHME BEIIECTBAY 1 16.05.2024 https://m.edsoo.ru/00ad9ch2

bu6mmoreka [IOK

97 HroroBast KoHTpoIbHAs paboTa 1 17.05.2024 https://m.edso0.ru/ff0d61c6

98 AHaIM3 UTOrOBOH KOHTPOJILHOM pa0OTHhI 1 20.05.2024
Pemenne 3amad Ha HaXOXXICHWE MAaCCOBOM

99 JIOJIM PACTBOPEHHOTO BEIIECTBA 3 20.05.2024
Pemenne 3amau Ha HaXoXKIEHHE MAacCOBOM

100 JIOJIM PaCTBOPEHHOTO BEIECTBa 1 23.05.2024

101 Pemenne npakTuyeckux pacueTHBIX 3a1a4 1 23.05.2024

102 [ToBTOpEHNE N3yUEHHOr0 MaTepuana 1 24.05.2024

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 109
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9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
undposbIie
Ne i/ Tema ypoka Aata p
Beero M3ydeHusi oOpa3oBaTe/ibHbIE
pecypcbl
. bubnnoreka IIOK

1 [ToBTOpeHne «BUabl XUMUYECKOHN CBS3WY 1 07.09.2023 hitps://m.edso0.ru/00adh59e

bubnnoreka IIOK

2 [ToBTOopenue «CTeneHb OKUCICHUS» 1 08.09.2023 hitps://m.eds00.ru/00adb6b6
OKHUCIUTEITbHO-BOCCTAHOBUTEIILHBIC bu6mmoteka [IOK

3 peakuuu. 1 14.09.2023 https://m.edsoo.ru/00adb7e2
Peakmmu coemuHEHUs, pa3IOKEHUS,

4 3aMeleHnst ¥ 0OMEHa ¢ TOUYKH 3PEHUS 1 15.09.2023 bubmuorexa LHOK
OKHCIICHHUS. ¥ BOCCTAHOBJICHIS. https://m.edsoo.ru/00adbac6
TernnoBoi 3 PeKT XUMUIECKUX peaKIuil.

5 DK30- U 3HIOTEPMUYECKUE PEAKLIUH. 1 21.09.2023
CKOpOCTh XMMHUYECKHUX PEAKITHA.

6 I[lepBoHAYAIBLHEIE IPEICTABICHUS O 1 22.09.2023 brbmorexa LIOK
KATaTI3e https://m.edsoo.ru/00adbch0
IIpakTuyeckas padora 1. U3yuenue

7 BIIMSTHUS yCJIOBHIA IPOBEICHUS 1 28.09.2023 Bubmmorexa LIOK
XMMIYECKOH PEaKIiy Ha e CKOpPOCTb. https://m.edsoo.ru/00adbeda

8 OObpaTtumble U HEOOpATUMBbIE PEaKLIUH. 1 90.09.2023 bu6muoreka [JOK

IlousTHE 0 XUMHUYECKOM PaBHOBECCHUU.

https://m.edsoo.ru/00adc28c
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CymHOCTb mpoiiecca JIeKTPOIUTHIECKON

bu6nuoreka [IOK

9 JUCCOLUALUU. 05.10.2023 https://m.edsoo.ru/00adcade
10 Juccornmaius KMCIIOT, OCHOBAHUM U COJICH. 06.10.2023 bubmuorexa [JOK
https://m.edsoo.ru/00adcd68
CnaOble 1 cuiIbHBIC ANIEKTPONIUTHL. CTeneHb bubnmnoreka [HOK
11 JIHCCOLIMALIUH. 12.10.2023 https://m.edsoo.ru/00add448
Peakuyu noHHoro oOMeHa 1 yciIoBUS UX bubnnorexka HOK
12 MPOTEKAHUA. 13.10.2023 https://m.edsoo.ru/00add5d8
XUMUYEeCKHEe CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COCAMHEHUN B CBETE
MPEJCTaBICHUN 00 3JIEKTPOIUTHUECKOM bubnuoreka [JOK
13 19.10.2023
JUCCOLAUU U https://m.edsoo.ru/00add8b2
OKHUCJIUTEITFHOBOCCTAHOBUTEITHHBIX
peaKIusX.
IMuaponus coneii. O6001IEHNE TTO TEMaM
14 «Knaccuduxarss XaMU4eCKIX peakIuin» u 20.10.2023 bubmmorexa IOK
https://m.edsoo.ru/00add9d4
«ONEeKTPONUTHYECKAs TUCCOIMALIHSDY
[IpakTnueckas pabora 2. Pemenue
IKCITIEPUMEHTAILHBIX 337124 110 TeMe
15 «CBOICTBA KHUCITOT, OCHOBAaHUM U COJIEH KaK 26.10.2023 buomuorewa LOK
) https://m.edsoo.ru/00addd12
AIIEKTPOJIUTOBY.
KonTponbnas padora Nel mo teme
16 «DNEKTPOUTHYECKAs IUCCOLHALIH. 27 10.2023 brbnmorexa LIOK

XHUMHUYECKHE PEAKIIUH B paCTBOpaxX»

https://m.edsoo.ru/00addecO
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ITosioxeHrE TaJoreHoB B EPUOINYECKON

bu6nuoreka [IOK

17 Ta0JynIe U CTpoeHne ux aroMoB. CBOKCTBA, 09.11.2023 )
MOJTy4YCHUE U TIPUMEHEHUE TaJIOTCHOB. https://m.edsoo.ru/00addbfa
. bu6nuoreka [IOK
18 Xmop. CBOMCTBa M MPUMEHEHHE XJI0Pa. 10.11.2023 https://m.eds00.ru/00addfe2
XinopoBogopoa. ColisiHast KUCIOTA,
N bubnnoreka IIOK
19 XHUMHYECKHUE CBOICTBA, MOJIy4YeHHE, 16.11.2023 )
IpHMeneHye https://m.edsoo.ru/00ade104
[IpaxTuueckas pad6ora Ne 3 o Teme
20 «ITosyueHue CONSIHOU KUCIIOThI, U3yYEHUE 17.11.2023 bubnmorera LHOK
o8 CBONCTRY https://m.edsoo.ru/00ade348
[TonoxxeHne KUCIOPO/Ia U CEPHI B
21 MEPUONYECKON CHCTEME XUMHUECKUX 2311 2023 Bu6uorexa [OK
3JIEMEHTOB, CTPOCHHUE UX aTOMOB. o https://m.edsoo.ru/00ade488
Annotponus cepsl.
bubmorexa [JOK
22 CBoiicTBa U MPUMEHEHHUE CEPHI. 24.11.2023 https://m edsocL>Iru /00ade64a
bu6nuoreka [IOK
23 Cepoonopo. Cyibduab. 30.11.2023 hitps://m.edsoo.ru/00ade64a
Oxkcun cepri(I1V). Cepuucras kucnora u eé€ bubmuorexa [JOK
24 COJIH. 01.12.2023 https://m.edsoo.ru/00ade802
Oxcup cepoi(VI). Cepnas kucioTa u eé bubmuorexa [JOK
25 pei(VD). Cep 07.12.2023 .

COJIH.

https://m.edsoo.ru/00adea28
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OKHCIIMTEIIbHBIC CBOICTBa bubmuorexa [JOK
26 KOHUEHTPUPOBAHHOM CEPHOM KHCIIOTHI. 08.12.2023 https://m.edsoo.ru/00adec8a
[IpakTrueckas padota 4. Pemenue
27 SKCIIEPUMEHTANILHBIX 3324 [10 TEME 14.12.2023 BH6J_H’IOTeKa HOK
«KHCIopost 1 cepay. https://m.edsoo.ru/00adec8a
. bubnmnoreka HOK
28 Pemenne pacuéTHbIX 3a1a4. 15.12.2023 hitps://m.edsoo.ru/00adeeat
[Tonoxenue azora u ¢pocdopa B
MEPHOIUIECKON CHCTEME XMMHUCCKUX
29 eneATOR. CT o 21.12.2023 bubmmorexa LIOK
, CTPOCHUE X ATOMOB. A30T: https://m.edso0.ru/00adf004
CBOMCTBA U IPUMEHEHHE.
AMMuak. @U3NYECKUE U XUMUYECKHE
30 cBoiicTBa. [lonmyyenue n npumeHeHue. 22.12.2023
[TpakTrueckas padota Ne 5 o Teme
31 «[Tonmy4eHne aMMHaKa, H3y4eHHE €T0 28.12.2023 BH@_IHOTeKa [OK
CBOICTBY https://m.edso0.ru/00adf180
bu6nuoreka [IOK
32 Comm aMMOHRA. 29.12.2023 https://m.eds00.ru/00adf306
A3zotHas kuciota. CTpoeHHE MOJICKYJIBI. .
CaoiicTBa pa36aBIEHHOM a30THOM KUCIIOTEIL. Bubmmorexa [IOK
33 P 11.01.2024 https://m.edso0.ru/00adf518
CBolicTBa KOHIEHTPUPOBAHHON a30THOMN
34 12.01.2024

KHCJIOTHI.
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Coix a30THOM KUCIOTEL. A30THEIE

35 yIOGpEHHS. 18.01.2024
docdop. Ammorponus Gochopa. CoiicTBa bubnmoreka [JOK
36 docdopa. 19.01.2024 https://m.edso00.ru/00adf68a
Oxcun pochopa(V). ®ochopHas kucinora bubnmoreka [JOK
37 u e€ comu. PochopHbIe yI0OpeHUs. 25.01.2024 https://m.edsoo.ru/00adfc20
[TonoxkeHue yriaepona u KPeMHHUS B
MEePUOINYECKON CUCTEME XUMHUECKUX
38 P 26.01.2024 bubmmorexa LIOK
3JIEMEHTOB, CTPOCHHE UX AaTOMOB. https://m.edsoo.ru/00adfd9c
AnnorponHsle MOAH(UKAINY yTriepoa.
XUMUYeCKUE CBOWCTBA yriepoa. bubnnorexka HOK
39 AncopOrus. 01.02.2024 https://m.edsoo.ru/00adfebe
VYrapHslii ra3, cBoicTBa, (U3HOIOTHUECKOE bubnmnorexka HOK
40 JEHCTBHE HA OPraHU3M. 02.02.2024 https://m.edso0.ru/00ae006¢c
Yriekucbiil Ta3. YToJbHas KACIOTa U €€ bubmorexa [JOK
41 cosn. KpyroBopor yriieposa B mpupoJe. 08.02.2024 https://m.edsoo.ru/00ae027e
[IpakTnueckas padora 6. [lonyuenue bubnmnorexka HOK
42 okcuja yraepoaa(IV) u uzydenue ero 09.02.2024 https://m.edsoo.ru/00ae054e
cBoiicTB. Pacno3HaBanue kapOOHATOB.
. bu6nuoreka [IOK
43 Kpemnwnii u ero coennHeHust 15.02.2024 hitps://m.eds00.ru/00ae080a
Bbubnunoteka LIOK
44 O6061menue no Teme «HemeTramsn. 16.02.2024

https://m.edsoo.ru/00ae0bf2
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KontponbHas padota No2 o teme

bu6nmoreka [IOK

45 «BaxkHeHHe HeMeTaJIbBl U UX 22.02.2024 _
COCTMHCHMIS https://m.edsoo.ru/00ae0e18
[TonoxxeHne MeTajiIoB B IEPUOAUYECKOM
CHCTEME XMMHUYECKHX dyeMeHToB /. 1.

46 Meneneesa. Meraninueckas cBs3b. 20.02.2024 BH6J_H’I°TeKa LOK
dusnyeckue cBoricTBa MeTaLI0B. CINIaBhI https://m.edsoo.ru/00ae103e
METAJIOB.
HaxoxaeHne MeTajioB B MPUPOJAE U bu6nuoreka [IOK

47 o0ImIKe CIIOCOOBI UX MOTYYCHHUS. 01.03.2024 https://m.edsoo.ru/00ae1156
XHUMHUYECKHE CBOMCTBA METAJLIOB. Psit

48 AKTHBHOCTH (DJICKTPOXUMHUYECKHIMA PSIJT 07.03.2024 Bubmmoreka [IOK
HATISKEHHIT) METATIIOB. https://m.edsoo.ru/00ae1156
Illenounsie MeTaiuibl HaxoxaeHue B

49 npupoze. PU3HYECKHe U XUMUIECKHE 14.03.2024 Bub6mmorexa IIOK
CBOICTRA. https://m.edso0.ru/00ael14b?2
OKcHIbl ¥ TUIPOKCUIIBI MIETOYHBIX

50 MeTayutoB. [IpuMeHeHne MIEeTOYHbBIX 15.03.2024 Bu6moreka [IOK
MCTAIIIOR. https://m.edsoo.ru/00ael1278
[IlenoyHO3EMENBHBIE METAIIIIBI — KATBIIUN U bubmuorexa [JOK

51 Mar"uu 21.03.2024 https://m.edsoo.ru/00ae15e8

. but6mmoreka [IOK
52 AmroMuHUR 22.03.2024

https://m.edsoo.ru/00aelc64
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