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HOACHUTEJBHASA 3AIIMCKA

[IporpaMMa 1O XWMHUM Ha YpPOBHE OCHOBHOTO 00IIEro o0pa3oBaHUs
COCTaBJICHAa Ha OCHOBE TpeOOBaHMI K pe3yJbTaTaM OCBOEHHS OCHOBHOM
o0pa3oBaTenbHO MPOrpaMMbl OCHOBHOT'O O0IIIero 00pa3oBaHMsl, MPEICTaBIEHHBIX
B ®I'OC OO0, a Takke Ha OCHOBE (efepanbHO pabouel MporpaMMbl BOCITUTAHUS
M C Y4Y4CTOM KOHIICNIIMH TIpenojaBaHus y4yeOHOro mpenMera «XuUMHS» B
o0Opa3zoBaTenbHbIX opranuzaiusax Poccuiickoit @eaeparuu.

[Iporpamma Mo XMMUM AAa€T NPENCTaBICHUE O IENX, OO0Ield CTpaTeruu
oOy4eHHsl, BOCHHUTAHUS M Pa3BUTUA OOYYAIOIIMXCS CPEACTBAMHU Y4eOHOTrO
npeamerTa, yCTaHaBIMBAaET  00s3aTeNbHOE pEeIMETHOE coJiepKaHue,
MpeayCMaTpUBAET PACIPENCICHHE €ro Mo KilaccaM M CTPYKTYPUPOBAHHUE 10
pazienaM U TeMaM IMPOrpaMMbl MO XUMHUHU, OMNPENENACT KOJWYECTBEHHBIE H
KayeCTBEHHbBIC XapaKTEPUCTUKU coJIepKaHus, PEKOMEHYEMYIO
MOCJEN0BATEIbHOCTh U3YYEHHUSI XHUMHUU C YYETOM MEXIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBsI3€H, JIOTUKM y4eOHOro Mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM  OOydJarommxcs, ONpeAessieT BO3MOXKHOCTH —TpeaMera s
peanu3anuy TpeOOBaHUN K pe3yjbTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTEebHOU
IpOrpaMMbl HA YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a TaKKe TPeOOBaHUM K
pe3yibTaTamM 00y4YeHUs XUMUW Ha YPOBHE IeJIeH U3yUYeHUs MpeaMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATENILHON JIEATEIbHOCTH OOYyYalolerocs IO OCBOCHUIO
y4eOHOTO CO/IepKaHMUs.

3HaHWE XHUMHH CIIYKUT OCHOBOM Juisi (OPMHPOBAHUS MHPOBO33PECHHUS
oOyyJarouierocsi, €ro MnpeAcTaBiICHUl O MAaTepUaIbHOM E€AMHCTBE MHUpPA, BAXKHYIO
poJib UrparoT (PopMUPYEMbIe XUMUEH TMPEICTABICHUS O B3aMMOIIPEBPAIICHUSIX
SHEPTUU U 00 DBOJIOIMHU BEIIECTB B MPHUPOJIE, O MyTAX PEHICHUS TiI00aTbHBIX
npo0JieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CHIPHEBOM, IHEPTreTUUYECKOM,
MUIIEBOM U 3KOJIOTMYECKOW 0€3011aCHOCTH, MPOOJIEM 3IpaBOOXPaHEHUSI.

N3yuenue xumuu:

CIOCOOCTBYET  pealM3allid  BO3MOXHOCTEH NI CaMOpa3BUTUA |
(dbopMHUpOBaHUS KYJIBTYPhI JINYHOCTH, €¢ 0011elH 1 PYHKITMOHAIBHON TPaMOTHOCTH,

BHOCHUT BKJIaJ B ()OPMHUPOBAHME MBIILJICHUS U TBOPYECKUX CITOCOOHOCTEH
OOy4JalomunXxcsi, HABBIKOB HX CaMOCTOATEIbHOW  Y4eOHOW  JIeATeIhbHOCTH,
AKCIIEPUMEHTAJIbHBIX M MCCIICIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaKk B
MOBCEIHEBHOM JKM3HU, TaK U B MPO(HECCUOHATBHOM JIeITeIbHOCTH;

3HAKOMHUT CO CHEIMU(UKON HAYYHOTO MBIIIICHUS, 3aKJIaJbIBAET OCHOBBI
I[EJIOCTHOTO B3IUIsIIa Ha €IMHCTBO MPUPOBI U YEJIOBEKA, SIBJISICTCS OTBETCTBEHHBIM
3TanoM B GOpMHUPOBAHUHN €CTECTBEHHO--HAYYHON IPaMOTHOCTU 00YyYaIOIIUXCS;



croco0cTByeT (POPMHPOBAHUIO LIEHHOCTHOI'O OTHOILEHUS K €CTECTBEHHO-
-HAY4YHBIM 3HaHUSM, K IPUPOJE, K UEJIOBEKY, BHOCUT CBOW BKJIAJ B 3KOJIOTMYECKOE
00pa3oBaHKE 00YUYaAOITUXCSI.

JlanHple HampaBieHUS B OOyYEHHWH XUMHUU OOECIEUMBAIOTCS CHEIUPUKOM
colepkaHusl  y4eOHOro mpeaMera, KOTOPbIA  SIBISIETCS  MEJAaroru4ecKu
aJIalITHPOBAHHBIM OTpaXKEHHEM 0a30BOM HAYKM XMMHUU Ha ONpPEACIICHHOM 3Tare e¢
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O 00IIEro 0Opa3oBaHUs OPHUEHTHPOBAH Ha
OCBOCHHME OOYYAIOUIMMUCS CHUCTEMBI IMEPBOHAYAIBHBIX MOHSITHI XUMHUHU, OCHOB
HEOPraHWYECKOM XUMUU M HEKOTOPbIX OTAEIbHBIX 3HAUMMbBIX ITOHSATHI
OpraHU4eCKON XUMUU.

CrpyKkTypa coaepxaHusl NporpamMmbl M0 XUMUU C(HOPMUPOBAHA HA OCHOBE
CUCTEMHOTO MoAxoAa K e¢ u3ydeHuro. Coaep:kaHue CKJIaJbIBAETCS U3 CHUCTEMBbI
MOHSATUN O XUMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI ITOHATUN O XUMHYECKOU
peakuuu. OO0e 3TU CUCTEMBl CTPYKTYpPHO OpraHM30BaHbl IO TMPUHIUILY
IIOCJIEIOBATEIBHOTO PAa3BUTHUS 3HAHUI HAa OCHOBE TEOPETHUYECKUX IMPEACTABICHUM
Pa3HOIO YPOBHSI:

— aTOMHO--MOJIEKYJIIPHOT'O YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuoanyeckoro 3akoHa JI. 1. MenzeneeBa Kak OCHOBHOI'O 3aKOHA XUMUU;

— YUYEHUS O CTPOCHHH aTOMa U XUMUYECKOH CBSI3H;

— TMpeACTaBIeHUN 00 BIIEKTPOJMTUYECKOW AMCCOLMAIlMM BELIECTB B
pacTBopax.

Teoperndyeckne 3HAHMS PpPacCMATPUBAIOTCS HA OCHOBE HMIIMPUYECKHU
MOJyYEHHBIX U OCMBICICHHBIX ()aKTOB, pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOTO
YPOBHS K IpyTOMY, BBITIOJHSS (PYHKIIMU OOBSICHEHHSI M IPOTHO3UPOBAHUSI CBOMCTB,
CTPOEHHUS M BO3MOXXKHOCTEW MPAKTHUECKOTO MPUMEHEHUS U MOIYYEHUS N3YYaeMbIX
BELIECTB.

OcBoeHue mporpaMMbl IO XUMUU  CIOCOOCTBYET  (OPMHPOBAHUIO
NPEACTABICHUS O XUMHUYECKOM COCTABIISIIONIEH HAYYHOW KAPTUHBI MUPA B JIOTUKE €€
CUCTEMHOU NPHUPOAbI, IEHHOCTHOTO OTHOUIEHUSI K HAYYHOMY 3HAHUIO U METOJIaM
MI0O3HAaHHs B Hayke. M3ydyeHne XMMHUM MPOUCXOAMUT C NPHUBJICUYCHUEM 3HAHUW U3
paHee M3yUYEHHBIX Y4EeOHBIX MpeaMeToB: «OKpyKaloluil MHUpY,

«buonorus. 5—7 knaccs» u «®Pusnka. 7 Kaacey.

[Ipy wu3ydyeHHH XUMUU MPOUCXOTUT (OpMHUpPOBAHME 3HAHUNA OCHOB
XUMHUYECKON HayKd Kak OOJaCTH COBPEMEHHOTO €CTECTBO3HAHUS, NMPAKTUUYECKON
NEeATEIBbHOCTH YEJIOBEKA M KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpPBIL. 3a7ayda
y4eOHOro MpeaAMeTa COCTOUT B (POPMUPOBAHUU CUCTEMBI XUMUYECKUX 3HAHUM —
BaXHENIINX (PAKTOB, MOHATHM, 3aKOHOB M TEOPETUUYECKUX MOJIOKEHUMN, TOCTYITHBIX
0000IIEHNIT MHUPOBO33PEHUYECKOr0 XapakTepa, s3blka HAyKd, B



OpUOOIIEHNHM K HAay4HbIM METOJaM T[IO3HAHUS TPU HU3YYEHUHU BEIIECTB U
XUMHUYECKUX PeaKinii, B (OPMHUPOBAHUH U PA3BUTHHU MMO3HABATEIbHBIX YMEHUHN H
UX TPUMEHEHUU B YUYEOHO-NIO3HABATEIbHOM U Yy4eOHO-HMCCIIEI0BATENbCKON
JESTENIbHOCTH, OCBOCHUM IpaBHJ 0€30IacHOr0 OOpalleHUsl C BELIECTBAMHU B
[IOBCEITHEBHOM JKU3HU.

[Ipu n3yyeHun XMMHU Ha YPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHUsI BaXKHOE
3Ha4YE€HHE MPUOOPEIH TaKUE 1IENIH, KaK:

— (¢$opMHUpOBaHHE WHTEIJIEKTyaJIbHO pAa3BUTOM JIMYHOCTH, TOTOBOU K
caM000pa3oBaHUIO, COTPYIHHUYECTBY, CAMOCTOSITEIBHOMY MPHUHITHIO PEIICHUH,
CIIOCOOHOM alaliTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBUSAM KU3HU;

—  HalpaBJICHHOCTb OOy4YeHHMs Ha CHCTEMaTHYEeCKOe MpUOOILeHuE
oOydaromuxcsi K CaMOCTOATEIbHOM I03HABATEIbHON JEATEIbHOCTH, HAYYHBIM
METOJIlaM TO3HaHUs, (POPMHUPYIOIIUM MOTHBAIIMIO M PA3BUTHE CIIOCOOHOCTEH K
XUMHU;

— obecrieyeHue ycloBUil, CIOCOOCTBYIOIIMX TPUOOPETEHUIO 00YUYaIOITUMHUCS
OMbITa Pa3HOOOpPa3HON MAEATEIbHOCTH, MO3HAHUS M CaMOIIO3HAHMS, KIIIOUEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), MMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH,

— (dopmupoBanre oOwmeld (QYHKIUOHAIBHOM H €CTECTBEHHO-HAYYHOU
IrPaMOTHOCTH, B TOM YHCJI€ YMEHUHA OOBSICHATH U OLEHUBATh SIBJICHUSA
OKpY’KaloIIero MHpa, WCIOJb3Yysl 3HaHWUSI U OMbBIT, MOJIYYEHHbIE NPU H3YUEHUU
XUMHH, TIPUMEHATh UX IPU PELIEHUH NMPoOIeM B TOBCEIHEBHOM KU3HU U TPYI0BOU
JESTeNbHOCTH;

— ¢QopmupoBanue y o0Oyyarommxcs TyYMaHUCTHUYECKUX OTHOIICHUH,
NOHMMAaHUSl LEHHOCTH XHUMHUYECKUX 3HAHUH I BBIPAOOTKH 3KOJOTHYECKH
eJIeCO00Pa3HOro0 TOBENEHUsT B OBITY WU TPYAOBOM JEATENBHOCTH B IIENIAX
COXPAHEHUS CBOETO 370POBbs U OKPYXKAIOIIEH NMPUPOAHOMN CPeIbl;

— pa3BUTHE MOTHBALlUM K OOYYEHHUIO, CIIOCOOHOCTEM K CaMOKOHTPOJIIO U
CaMOBOCIIMTAaHUI0O HAa OCHOBE YCBOEHHUS OOIICUETOBEYECKUX IIEHHOCTEM,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpO(UIIS M HAIMPaBICHHOCTH JaJIbHEUIIEro
oOy4JeHusI.

Oo111ee yncio 4acoB, OTBEACHHBIX JISl U3YUEHHsI XUMHUU Ha YPOBHE OCHOBHOTO
oOmero odpazoBanus, coctaBisieT 136 vacos: B 8 kiacce — 68 yacoB (2 yaca B
HeZel), B 9 kinacce — 68 yacoB (2 yaca B HEZICIIO).



COIEPKXAHUE OBYYEHMUA

8 KJIACC

IlepBoHayabHbIE XUMHYECKHE TOHATHS

[Ipenmer xumun. Ponb XUMUM B )KU3HU YEIOBEKAa. XMMHS B CUCTEME HAYK.
Tena u BemectBa. PU3NYECKHE CBOWCTBA BELIECTB. ATpPEraTHOE COCTOSIHUE
BemlecTB. [loHsATHE O MeTOAax MO3HAHWS B XMMHHU. UMCThIE BEIIECTBA U CMECH.
CnocoObI pa3aeneHust cMeceil.

ATOMBI W MOJIEKYJIBl. XWUMHYECKHE 3IeMEHTbl. CHMBOJBI XUMUYECKUX
aneMeHTOB. [IpocThie U Cl0KHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumnueckas popmyiia. BaqreHTHOCTh aTOMOB XUMHUYECKHUX JIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOCTaBa BemlecTB. OTHOCHUTENbHAsE aToMHas Macca. OTHOCUTENbHAsS
MOJIEKYJIApHas Macca. MaccoBast J0Jisi XUMUYECKOTO 3JIEMEHTA B COEMHEHUH.

KonunyectBo BemectBa. Moabs. MoisipHas Macca. B3anMOCBsI3b KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX €AWHMI] BemiecTBa. Pacuersl mo dopmynam
XUMHUYECKUX COCTUHEHUN.

du3znyecKre U XMMUYECKUE SIBJICHUSA. XMMUYECKAsl pEaKIUs U €€ MPU3HAKU.
3aKOH COXpaHEHMsI MacChl BEUIECTB. XUMHUYecKue ypaBHeHMs. Knaccudukarms
XUMHUYECKUX peaKlni (COeTUHEHMS], pa3I0KEHUs, 3aMEILeHUs, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOHW TMOCYI0H, MpaBUiaMu paboThl B J1aOOpaTOpUH U
nprueMamMu oOpaleHus: ¢ JIabopaToOpHBIM 00OpPYAOBAHHEM, U3YUCHUE U OMUCAHUE
¢u3nuecKuX CBOMCTB 00pa3lOB HEOPTaHUYECKHX BEIIECTB, HAOIIOACHHUE
¢u3nueckux (IJIaBJI€HUE BOCKA, TasHUE JbJla, pPacTUpaHHE caxapa B CTYIIKE,
KUIEHUE M KOHAEHCAIUsl BOAbI) U XMMUYECKUX (TOpPEHHE CBEYM, MPOKATMBAHHE
MEJIHOM MPOBOJIOKH, B3AUMOJIEHCTBUE MeJa ¢ KUCIOTON) SIBJICHUI, HaOII0AEeHUE U
ONMCAaHHUE NPU3HAKOB MPOTEKAHUS XMMHUYECKUX pEeakiui (pasjiokKeHue caxapa,
B3aUMOJEMCTBUE CEPHOM KHUCIIOTHI C XJIOPUAOM Oapusi, pa3iokKeHHe TMIPOKCHIA
meau (II) npu HarpeBanuu, B3auMoJIeMCTBUE Kele3a ¢ pactBopoM cosd meau (11),
U3y4YeHHE CIOCOOOB pa3ZelieHHs] CMECEil: ¢ MOMOILbI0 MarHuTa, (PUIbTPOBAHUE,
BbITIApUBAHUE, JUCTHUISAIMA, XpoMaTorpadusi, MPOBEJCHNUE OYNCTKH MOBAPCHHOU
coiu, HaOJIOJAGHHME W  ONHCAaHME  PE3yJbTaTOB  NPOBEIACHHS  OIBITA,
WJUTFOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHHE MOJEIEH MOJIEKYJI
(ILIapoCTepIKHEBBIX ).

Baxuelue npeacTaBuTe/ M HEOPraHUYECKHUX BELECTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kuciopoa — aneMeHT M MpocToe
BeniecTBo. Haxoxaenuwe kuciaopojga B Opupoje, (pu3Mueckue M XUMHUYECKHE
cBoiictBa (peakmuu rtopenus). Oxcupawl. [Ipumenenme kucmopoma. CrocoOsl



MOJIydeHUsT KHUCIIopoja B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kucnopoa B mpupojie. O30H — aIoTpoIHas MOIU(UKAIIHS KUCIOPOA.

TemnmoBoii 3pheKkT XUMHUYECKON peakiuu, TEPMOXUMHUYECKHE YypaBHEHUS,
9K30- M JHAOTEPMHYECKHE peakuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHue
BO3/lyXa, YCUJICHHE MapHUKOBOTO 3 PeKTa, pa3pylieHue 030HOBOTO CIIOS.

Boaopoa — aneMeHT u npoctoe BeniecTBo. Haxoxaenue Bo1opoaa B IpUpo/Ie,
bu3nUecKre U XUMUIECKHE CBOMCTBA, MPUMEHEHHE, CTIOCOOBI MoTyueHus. KucioTer
Y COJIH.

MousipHbIi 00BEM ra3oB. PacueTsl 10 XUMUYECKUM YpPaBHEHUSIM.

Odusnyueckne CBOWCTBA BOAbl. Boma kak pactBopurenb. PacTBOpEL
HacelilieHHbIE M HEHACHIIIEHHBIE pPacTBOpPbl. PacTBOPMMOCTH BEIIECTB B BOJIE.
MaccoBas 70J1s1 BELIECTBA B pacTBOpe. XMMUYECKHUE CBOMCTBA BOAbL. OCHOBaHUS.
Ponp pacTBOpoB B Ipupozie ¥ B KU3HU 4esioBeka. KpyroBopor Boabl B IpUPO/IE.
3arpsA3HeHne NpUpPOAHBIX BoJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanuss Heopranndeckux coenuneHuit. Oxcuapl. Kiaccuduxanus
OKCHUJIOB:  cojieoOpaszyroniie  (OCHOBHBIE, KHUCIOTHbIE, aM{pOTEepHbIE) U
HecoseoOpasyroue. Homenknatypa okcugoB. Dusmyeckne M XUMUYECKHE
CBOMCTBA OKCUIOB. [lonyuenue okcuaos.

OcHoBanusa. Krnaccudukanuss OCHOBaHUN: IIETOYA UM HEPACTBOPUMBIE
ocHoBaHusA. HomeHnkiarypa ocHoBaHuil. PU3NUECKHE U XUMHUYECKUE CBOKCTBA
ocHoBaHuU. [losryyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus xkucnor. Homenknarypa kuciot. ®Ousndeckue u
XUMHUYECKHE CBOMCTBAa KHCHOT. Psan axktuBHocTH MeTatoB H. H. bekerosa.
[TosyyeHue KUCIOT.

Comu. Homenknatypa cosieil. @uzndeckrue M XUMHUYECKHUE CBOMCTBA COJICH.
[Tonyuenue conen.

['eneTnueckas CBI3b MEXKIY KilacCaMU HEOPTaHUUECKUX COCTMHEHUM.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OMPEACIICHUE COJIEPKAHUS KUCTIOPOJa B BO3AYyXE, MOIyUYEHUE,
coOupanue, pacno3HaBaHWE ¥ M3YYCHHE CBOWCTB KHUCJIOPOJa, HAOIIOIECHUE
B3aUMOJICHCTBUSl BEIIECTB C KHUCJIOPOJAOM M YCIOBHS BO3HUKHOBEHUS U
npeKpalieHus ropeHus (1moxapa), 03HakoMJIEHUE ¢ 00pa3liaMu OKCUIOB U ONTMCAHUE
UX CBOICTB, OJIyYeHHE, COOMpaHue, paclio3HaBaHWE U U3yUYE€HHE CBOMCTB BOAOPOIa
(ropenue), B3aumoaeiictBue Bojopona c¢ okcupoM wmeau  (II)  (Bo3moxkHO
MCIIOJIb30BaHUE BUICOMATEPUAIIOB), HAOIIOJIEHUE 00Pa3II0B BEIIECTB KOJIMUYECTBOM
1 ™Monb, ucciaenoBaHWE OCOOCHHOCTEH pACTBOPEHHUS BEIIECTB C Pa3IUIHON
pPacTBOPUMOCTBIO, MPUTOTOBJIECHUE PACTBOPOB C OMPEAECICHHOW MAacCOBOM J10JEH
PAcCTBOPEHHOI'O0 BELIECTBA, B3aMMOJCHCTBUE BOJIbI C MeTaJIaMu (HAaTpUEM U
Kaibl[ueM) (BO3MOXHO HCIOJb30BAHUE BHUEOMATEPUAIIOB),



HCCIEIOBaHNEe OO0pa3loB HEOPTaHWYECKWX BEIIECTB PA3IMYHBIX  KJIACCOB,
HaOJI0/ICHUE U3MEHEHUSI OKPACKU MHANKATOPOB B PACTBOpPAxX KHUCIOT U IIETOYEH,
u3zydeHue B3aumoenicteus okcuna menu (1) c pactBopom cepHOM KUCITOTHI, KUCIOT
C METAJUIaMH, PEAKIHUN HEUTpaIu3aly, MOJTyYEHUE HEPACTBOPUMBIX OCHOBAHUU,
BBITECHEHHE OJIHOTO METajula JpyrMM M3 pacTBopa COJIM, pEIICHHE
JKCIIEPUMEHTAIIBHBIX 33/a4 10 Teme «BaxkHeWmme Kiaacchl HEOPraHUYECKUX
COEIUHEHUID.

IMepuoanueckuiit 3akon u Ilepumoguveckast cucreMa XHUMHYECKHX
iemenToB JI. U. MenaeneeBa. Ctpoenne aroMoB. XHUMHYECKAsl CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[lepBbie TOMBITKK KIACCU(PUKAIIMU XUMHUYECKUX dJIeMEHTOB. [loHsATHE O
IpyIIax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M IIEJI0YHO3EMEIbHbIE METaJUIb,
raJIOTeHbl, MHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpPhIe 00pa3ytoT aM(pOTEPHBIE OKCHUIbI
Y TUJIPOKCUIBI.

[Tepnoanueckuit 3akoH. [leproanueckas cucteMa XUMHYECKUX JIEMEHTOB /.
N. MenneneeBa. KopoTkonepuoinas u JiuuHHonepruoanas popmel [lepuonnyueckoi
cucreMbl xumudeckux sieMmeHToB JI. M. Menneneesa. Ilepuoasl u rpynmsl.
PU3NYECKNN CMBICI IIOPSAKOBOIO HOMEpa, HOMEPOB MEPUOAA U TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oronsl. Onexktponsl. CtpoeHune
AJIEKTPOHHBIX  000J0YeK aTOMOB TMepBbIX 20 XUMHYECKUX  DJIEMEHTOB
ITepuonnueckoit cucremsl J[. U. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO
3JIEMEHTA M0 ero nosioxeHuro B [lepuoanueckoit cucreme 1. . Menzaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paguyca aTOMOB XHUMHYECKUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPYyIIIaM U MEPUOJIaM.

3nauenue [lepuoanueckoro 3akona u [lepuognueckoi CHCTEMBbI XUMUYECKUX
DJIEMEHTOB I pa3BUTHs Hayku W npaktuku. . M. MenneneeB — ydeHbI U
IPaKJIaHVH.

Xumudeckass cBsizb. KoBaneHTHast (mosisipHas W HEMOJISIpHAs)  CBSI3b.
DIIEKTPOOTPULIATEILHOCTh XUMUYECKUX JIEMEHTOB. FMIOHHAs CBS3b.

Crenenb  okuciieHusi.  OKHCIUTEIbHO--BOCCTAHOBUTEIIBHBIE  PEAKIUU.
[Tpouecchl okucneHust 1 BocCTaHOBIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

n3ydeHue oOpaslloB BEIIECTB METAJUIOB M HEMETAJJIOB, B3aWMOJCHCTBHUE
TUIPOKCUAA LHMHKA C PACTBOPAMHM KHUCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHI  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEAKIUM
(ropeHue, peakiuu pa3ioXeHus, COSTUHEHHUS).

Mesicnpeomemmuoie cea3u



Peanuzanusi MeXNpeAMETHBIX CBsI3€M MpU M3YyUYEHHM XUMHUHM B 8 Kiacce
OCYLIECTBJISIETCS Yepe3 MCIOJb30BaHUE KaK OOMIMX €CTECTBEHHO--HAyYHBIX
NOHATUN, TaK W MOHATHM, SIBISIOMIMXCS CUCTEMHBIMH IS OTAEIBHBIX IPEIMETOB
€CTECTBEHHO--HAYYHOI'O IIUKJIA.

OO011ue ecTecTBEeHHO--HAay4YHbIe MOHATHS: HAYYHbIN (aKT, TUIIOTE3a, TeOpus,
3aKOH, aHallu3, CHHTE3, Kiaccudukanus, MEepPUOJUYHOCTb, HAOIIOJECHUE,
AKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

®u3uka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIU]I, U30TOIIBI,
PaAMOAKTUBHOCTh, MOJIEKYJa, 3JEKTPUUYECKUN 3apsj]l, BELIECTBO, TEIO, O0BEM,
arperaTHoe COCTOSIHME BEIEeCTBA, Tra3, (QPU3WYECKUE BEIUYHUHBI, CIUHHIIBI
U3MEPEHNUs1, KOCMOC, IIaHETHI, 3B€3/1b1, CoHIIE.

buonorus: dorocunTes, npixanue, ornocdepa.

['eorpadusi: atmocdepa, runpocdepa, MUHEpaIbl, TOPHBIE TIOPOJIbI, TTOJIE3HbIE
HCKOTIAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO H XUMHMYECKAs PeaAKIUA

[lepnogmueckuit 3akoH. [leprnoanueckas cucremMa XUMHYECKUX JIEMEHTOB /.
N. MengeneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HU3MEHEHHUHU CBOMCTB
XUMHYECKUX JIEMEHTOB MEPBBIX TPEX NEPUOIOB, KAIIHS, KATbIU U UX COCAUHEHU
B COOTBETCTBMM C TMIOJIO)KEHUEM »JJEMEHTOB B llepuonnueckont cucreme u
CTPOEHHUEM UX aTOMOB.

CtpoeHue BemiecTBa: BHAbI XMMHYECKOW CBSI3U. THIBI KPUCTALIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIA KPUCTAJUIMYECKON PEUICTKH U
BHJIa XUMHYECKOU CBSA3H.

Knaccudukanus u HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. XUMHYECKUE
CBOWCTBA BEIIECTB, OTHOCSIIMXCS K PA3JIMYHBIM KJAcCaM HEOPTaHUYECKHUX
COEMHEHU, TEHETUYECKasl CBSI3b HEOPTraHUYECKUX BEIIECTB.

Knaccudukanys XuMuaeckux peakiyii o pa3IndHbIM pU3HaKaM (TI0 YHCITy
U COCTaBy YYacCTBYIOLIMX B pEAKIMH BEUIECTB, MO TEIoBOMY 3¢ dexTy, Mo
U3MEHEHUIO CTENEeHEeN OKHUCIEHUS XMMHYECKUX 3JIEMEHTOB, O O0OpaTUMOCTH, IO
YYacCTUIO KaTajln3aTopa). JK30- U SHAOTEPMUUYECKUE PEAKIIUU, TEPMOXUMHUYECKHE
ypaBHEHHUS.

[TonsiTie 0 CKOPOCTH XUMHUYECKOW peakinuu. [loHsTHE 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusax. [[oHsITHe 0 rOMOTEHHBIX U TeTePOreHHBIX
peakuusx. [lonstue o karanuse. I[loHsTe 0 XuMruYeckoM paBHOBecuU. DakToOpBHI,
BIUAIONIME HAa CKOPOCTh XHMHUYECKOW pEaKIUU U TMOJOKEHUE XUMUUYECKOTO
PaBHOBECHS.

OKHCIIUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIN  OajaHC
OKHCIIUTEJIbHO-BOCCTAHOBUTEILHON  PEaKIUU. CocraBineHue  ypaBHEHUH



OKHUCJIUTEIBHO--BOCCTAHOBUTENBHBIX ~PEAKIU C  HCIOJIB30BAHUEM  METOIA
AJEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALMH. DIEKTPOIUTHI U HEAJIEKTPOJIHUTHI.
KaTtnonsl, annonsl. MeXaHU3M [HUCCOLMAIIMU BEIIECTB C Pa3IMYHBIMH BUIAMU
XUMHU4ecKkoil cBsizu. CteneHp auccouuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peaxiuu noHHOTO OOMEHa. Y CIIOBUS MPOTEKAHUS PEAKIIMH HOHHOTO OOMEHa,
MOJIHBIE M COKpAILUCHHBIE HMOHHBIE YypaBHEHHs peakuuii. CBoOICTBAa KHCIOT,
OCHOBaHH U coJiel B CBETE MPEACTABICHUIN 00 AJIEKTPOIUTUYECKON JUCCOIMALINH.
KauecTBeHHbIe peakiuu Ha HOHBI. [loHATHE O THApONIH3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJIEISIMU KPUCTAUIMYECKUX PEIICTOK HEOPraHWYeCKHX
BEILIECTB — METAUIOB U HEMETAIOB (rpaduta M anMmasa), CI0KHBIX BEIECTB
(XJopuaa HaTpus), KCCIETOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW PEaKUy OT
BO3JCHCTBHUS  pa3iMuYHBIX (PAKTOPOB, HCCIEIOBAaHUE  AIIEKTPOINPOBOJIHOCTU
pPacTBOPOB BELIECTB, ITpoIieCcca JUCCOLMALMY KUCIIOT, IIEJI0UEH U cosel (BO3MOKHO
HCIIOJIb30BaHUE BHJIEO0 MATEpPHUANIOB), MPOBEACHHE OIBITOB, WILIFOCTPHUPYIOLIUX
MPU3HAKKM TPOTEKaHUs peakuuid HOHHOro oOMeHa (0Opa3oBaHME OcCaJlKa,
BBbIJIEJICHHE Ta3a, OOpa3oBaHHE BOJbI), OIBITOB, WJUIIOCTPUPYIOLIUX HPUMEPHI
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUM (rOpeHHe, peakluu pas3lioKeHHUs,
COCIMHEHHMs), PpAaCllO3HABAaHUE  HEOPraHWYECKHX  BEUIECTB €  IOMOUIBIO
KaueCTBEHHBIX PEaKIMi Ha NOHBI, pEHICHUE SKCIIEPUMEHTATbHBIX 33/1a4.

HeMmeranbl 1 MX coeIUHEHUSA

OOmiass xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (PU3NYEeCKHe CBOMCTBA MPOCTHIX
BEIIECTB — TAJIOT€HOB. XMMHUYECKHUE CBOMCTBA Ha MpUMepe XJiopa (B3auMOCHCTBIE
C MeTaUylaMHM, HEeMeTajslaMu, Ienoudamu). XiopoBojpopoa. ComsiHas KHUCIIOTa,
XMMHUYECKME CBOMCTBAa, IOJIy4YeHUE, TMpUMEHEeHue. [leiicTBue Xxjopa H
XJIOPOBOJIOPOJIa HA OPTraHU3M uelioBeka. BakHeume XI0puibl U UX HaX0KICHUE B
IIPUPOJIE.

O6mrast xapakrepuctuka 3aeMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHble CcTeneHu okucieHus. CtpoeHue u (u3HUECKHUe CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHbIE MOAU(PUKALNN KUCIOPOaa
U cepbl. XuMuyeckue cBoiicTBa cepbl. CepoBOIOPO, CTpOCHHE, (PU3HUECKHE U
XUMUYEeCKrue cBOMCTBA. OKCHIBI Cepbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, Gu3nYecKue U XMMUYECKUE CBOMCTBA (0011IMe KaK MpeICTaBUTeNs
KJlacca KHCIOT M crenududeckue). XUMHUECKUE PEaKlMH, Jie)Kallue B OCHOBE
IPOMBIIIEHHOTO CHoco0a MOJdy4YeHusi cepHOM Kuciotbl. [IpuMeHeHue cepHoi
KUCIOTHI. CONM CEPHOM KUCIIOThI, KAYECTBEHHAS PEAKIIUS Ha



cynbpar-uoH. HaxoxaeHue ceppl M €€ COEIWHEHUH B mpupoie. XUMHYECKOE
3arpsi3HEHHE OKPYKAIOIIEH Cpelpl COCAMHEHUSIMHU CEpbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €T0 MPEA0TBPAILEHUSI.

OO6mass xapakrepuctuka 371eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCICHHS. A30T, PaCIpPOCTPAHEHHE B MPUPO/E,
¢uznyeckue u xumudeckue cporictsa. Kpyrosopor a3ora B mpupoze. AMMHUax, ero
(puznyeckue u XMMHUYECKHUE CBOMCTBA, NOJdyYeHUe U npuMeHnenue. Coin aMMOHUS,
X QU3nYecKue 1 XUMUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakuys Ha
MOHBl aMMOHHS. A30THasi KHUCIIOTa, €¢ MOoJyuyeHue, (PU3nUecKkue M XUMHUECKHE
cBOlicTBa (00mMe Kak TPEACTABUTENS Kiacca KUCIOT W CHEIUPUUYECKHE).
Hcnonp30BaHue HUTPATOB U COJIEH aMMOHHUS B KAU€CTBE MUHEPAJIbHBIX YOOPEHU.
XUMUYECKOE 3arpsi3HEHNE OKPY KAIOUIe cpeibl COeAMHEHUAMU a30Ta (KUCIOTHBIE
JOKIM, 3arpsA3HEHUE BO3JyXa, MOYBBI M BOJOEMOB). Docdop, aIOTPONHBIE
Moaudukamuu ¢ocdopa, puznueckue u xumuyeckue cpoiictBa. Okcua docdopa
(V) u dochopras kucnora, GU3NUECKHEe U XUMHUYECKUE CBOWCTBA, IMOJyYCHHE.
Hcnonb3oBanue pocdaToB B KAUECTBE MUHEPAIbHBIX YAOOPEHUH.

OObmas xapaktepuctuka 31aeMeHTOB [VA-rpynmnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEepPHbIE CTENIEHU OKUCIEHUS. Y TIIEpO/, AJTIOTPOIHbIE MOU(DHUKALIUY,
pacnpocTpaHeHue B IpUPOAE, PU3NYECKUE U XUMUYECKHUE CBOMCTBA. AJcopOuus.
Kpyrosopor yrinepoga B mnpupoge. Oxcuabl yriaepona, uxX (Qusnueckue u
XUMUYECKUE CBOMCTBA, JEWCTBHE HAa JKUBBIC OpPraHU3MBbl, IIOJIyYEHUE U
npUMEHEHUE. DKOJIOTHYECKUe MpoOJIeMbl, CBsI3aHHbIE ¢ okcuaoM yriepoaa (I1V),
rUIoTe3a TJIOOAIBHOIO MOTEIJIEHUS! KJIMMaTta, MapHUKOBBIA 3 @dexT. YronpHas
KHCJIOTa U €€ COJM, UX (PU3NYECKHe M XHMHUYECKHE CBOWCTBA, MOJIyYEHHE U
npuMmeHnenue. KauecTBenHass peakuuss Ha KapOoHaT-uoHbL. Vcmonb3oBaHue
KapOOHATOB B OBITY, METUIIHE, TPOMBIIIJICHHOCTH U CEITbCKOM XO3SUCTBE.

[lepBoHavasIbHBIE MOHATUS 00 OPraHUYECKUX BEIIECTBaX KaK O COCIMHEHUSIX
yriepona (MeTaH, 3TaH, 3TWIEH, alleTUJIEH, 3TAHOJ, TJIMLUEPUH, YKCYCHAsI KUCIIOTA).
[IpupoaHble HMCTOYHUKH YIJIEBOJOPOJOB (YroJib, MPUPOJHBIM Tra3, HEPTH),
MPOIYKTHl WX mepepaboTku (O€H3WH), UX POJb B OBITY M MPOMBIIIICHHOCTH.
[TonsiTie 0 OMOJIOTMYECKU Ba)KHBIX BEIIECTBAX: KHUpax, OenKax, yrieBojgax — U ux
poJii B OKM3HM 4eloOBeKa. MarepualibHO€ €IMHCTBO OPraHMYeCKHX U
HEOPTraHUYECKUX COCTUHEHUN.

Kpemunii, ero ¢usnueckue W XUMHYECKHE CBONCTBA, TOJYYCHHE W
npuMmenenre. CoequHeHUs KpeMHus B pupoje. O61ue npeacTaBieHus o0 OKCHie
kpemuust (IV) u kxpemuueBoit kucinote. CUIMKATBI, UX UCIOJIb30BAaHUE B OBITY, B
IPOMBIIICHHOCTH. BakHelllne cTpouTeabHbIE MaTepuasbl: KepaMuKa,



CTEKJIO, IIEMEHT, OeTOH, xene300eToH. [IpobieMbl 0e30macHOro HMCMONIb30BAHUS
CTPOUTENBHBIX MATEPUAJIOB B IIOBCEHEBHON JKU3HU.

Xumuueckuii IKCnepumenm:

U3y4eHHe 0Opa3I0B HEOPTaHUYECKHUX BEIIECTB, CBOMCTB COJISTHOM KHCIIOTHI,
IIPOBEJICHUE KAaYeCTBEHHBIX PEAKIMN Ha XJIOPUJI-MOHBI U HAOIIOJACHUE MPU3HAKOB
UX TPOTEKAHMsI, OMBITHI, OTpaXkarouire (QU3NYECKHe M XUMHUYECKHE CBOWCTBA
TJIOT€HOB M WX COEJIMHEHHH (BO3MOXHO HCIOJIb30BAHHE BUIEOMATEPUAIIOB),
O3HaKOMJIEHHUE ¢ 00pa3liaMy XJIOPHUIOB (TaJOT€HUI0B), O3HAKOMJICHUE ¢ 00pa3laMu
ceppl M €¢ COEIUHEHUAMH (BO3MOXHO HCIOJIb30BAaHUE BHUACOMATEPUATIOB),
HaOII0eHUE IpoLecca 00yriauBaHus caxapa Moj IeMCTBUEM KOHLEHTPUPOBAHHOM
CEPHOM KHUCIIOThI, U3yYEHNE XUMUYECKUX CBOWCTB pa30aBICHHON CEPHOU KUCIIOTHI,
MPOBEJICHUE KaYE€CTBEHHOM peakiMu Ha Cyab(}aT- HOH U HaOJI0/ICHUE TPU3HAKA €€
OPOTEKaHUs, O3HAKOMJIEHUE C (PU3NYECKUMHU CBOMCTBaMM a3oTa, docdopa U HX
COEMHEHHUH (BO3MOXKHO MCIIOJIb30BAHUE BUECOMATEPHAIIOB), 00pa3laMu a30THBIX
u pocdopHbIx ynoOpeHui, moiaydeHue, cCOOUpaHue, pacrno3HaBaHUE U HU3YUYCHHE
CBOWMCTB aMMHaKa, NPOBEIACHUE KAYECTBEHHBIX pPEAKIMM HAa HOH aMMOHHS U
docar-uoH M U3yueHHE TPU3HAKOB MX MPOTEKaHMs, B3aUMOJACHUCTBHE
KOHIICHTPUPOBAHHOM a30THOM KHCJIOTHI C MeAbl0 (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPHUATIOB), H3Y4YEHHE MOJeNed KpPUCTAIMYECKUX pEIICTOK anMasa,
rpaduta, (QyiepeHa, O3HAKOMIICHHE C MPOIECCOM aJICOPOIMU PacCTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIJIEM W YCTPOWCTBOM IIPOTHBOra3a, IOJIY4YEHHUE,
coOupaHue, pacro3HaBaHUE M U3y4YE€HHUE CBOWCTB YIJIEKHCIIOTO Ta3a, MPOBEACHUE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT M CUJIMKAT-UOHBI U U3YUYCHHUE MPU3HAKOB MX
MIPOTEKAHUS, O3HAKOMIICHHE C TPOAYKIHMEN CHJIMKATHOM IPOMBIIUIEHHOCTH,
pElIEHNE JKCIEPUMEHTAIBHBIX 3a7ad Mo TeMe «BaxHenmme HeMeTaibl U UX
COEUHEHUSD.

MeTaJsibl 4 MX COCTUHEHUS

OO6mrast xapakTepUCTUKAa XUMUYECKUX DJIEMEHTOB — METAJIOB HA OCHOBAaHUU
ux mnosoxeHus B llepuomnueckor cucreme xumuueckux snemeHtoB [l .
MenneneeBa u ctpoeHus aToMoB. CTpoeHHe MeTauioB. MeTtainudeckas CBA3b U
METAJUIMYECKAs ~ KPUCTAJUIMYECKass  PEMIETKA.  DJIEKTPOXUMHUUYECKUU Pl
HanpspKeHU MeTtaioB. du3nyeckre U XMMUYECKHE CBOMCTBa MeTaiioB. O01ue
crocoObl monydeHuss MerawioB. [loHsATHE O KOpPpO3UHM METaJUIOB, OCHOBHBIE
CIIOCOOBI 3aIUTHI UX OT KOppo3uH. CIiiaBsl (CTalb, 9yTYH, TIOPATIOMUHUHN, OpOH32)
U UX IPUMEHEHUE B OBITY U TIPOMBIIILJIEHHOCTH.

[llenounsie MeTambl: noyokeHUE B llepuognueckon cucreMe XMMHYECKUX
aneMmenToB . M. MenzaeneeBa, CTpO€HUE UX aTOMOB, HaXOXJIECHUE B IPUPOJE.
duznyueckre U XMMUYECKHe CBOMCTBA (Ha mpumepe HaTpusi U Kaius). OKCUabl U



TUIPOKCUABI HATPUS U Kalnsl. [[puMeHeHne IeTI0YHBIX METAJIIIOB U UX COCIMHEHUN.

[I{eoyHO3EeMENbHBIE METAJIBI MAarHWii W KaJIbLUH: TIOJIOKEHHUE B
ITepunoanueckoii cucreMe xuMu4eckux 3iueMeHToB 1. 1. Menzaeneesa, ctpoeHue ux
aTOMOB, HaXO0XJIeHUE B IIpupoae. PU3NUYECKUE U XUMUYECKAE CBOMCTBA MarHus U
Kanblus. BaxkHeilre coequHeHns Kanblus (OKCUI, TUIPOKCU/I, cou). ZKECTKOCTh
BOJIbI I CITIOCOOBI €€ YCTPaHEHHUSI.

AJroMUHUN: TI0JI0kEeHUE B [lepnoandeckor CHCTEME XUMHUUYECKUX AJIEMEHTOB
J. . Menneneesa, cTpoeHuE aTroMa, HaxoKICHHE B mpupone. PuU3NUEeCKHE U
XUMHUYECKHE CBOMCTBA allOMUHHS. AM(POTEPHBIE CBOMCTBA OKCUAA U THAPOKCH]IA
ATIOMUHUA.

Keneso: nonoxxenue B [lepuonanueckoil cucteMe XMMUYECKUX 31€MEHTOB /1.
N. MenpgeneeBa, CTpOeHHME aroMa, HaxOXJAeHUE B Ipupone. Pusnueckue u
XHUMHUYCCKHE CBOMCTBA jkesie3a. OKCuabl, THIPOKCH I U coiu skene3a (I1) u xenesa
(IIT), mx coctas, CBOMCTBA U MOTYyYCHHE.

Xumuueckuit IKCnepumenm:

O3HAaKOMJIEHHE C oOpaslaMud METalIOB W CIUIaBOB, WX (U3HUUECKUMU
CBOWMCTBAaMH, U3YYEHHE  PE3YJbTATOB  KOPPO3UH  METALIOB  (BO3MOXHO
WCTIOJIb30BAaHUE BHUJIEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHIA
KaJIbI[Usl W HATpus C BOJOM (BO3MOXXHO HCIMOJIb30BAHUE BHUIACOMATEPHUAIIOR),
UCCIIEIOBAHUE CBOWMCTB KCCTKOW BOJIbI, MpoOLiecca TOPEHUSl KeEJIe3a B KUCIOPOJIEe
(BO3MOKHO  MCIIOJB30BAHME  BUACOMATEPUAJIOB), TPU3HAKOB  IMPOTEKAHUS
KAUE€CTBEHHBIX PEAKIMi Ha WOHBI: MarHus, KaJblUs, aJIIOMUHUS, LIMHKA, >Kelie3a
(I1) u xenesza (II1), meau (I1), HaGnrOEHNE W OMUCAHUE MPOIECCOB OKPAITUBAHUS
JJaMEHH MOHAaMU HATpWsi, Kalusd W Kaiablusd (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), KCClIeJ0BaHUE aM(DOTEPHBIX CBOMCTB T'UIPOKCH/Ia ATFOMUHUS U
TUJIPOKCHUAA [IMHKA, PEIICHUE AKCIEPUMEHTAIBHBIX 3ada4 1o teMme «Baxueimue
METAJUJIbl K KX COCIUHEHHUS.

XHMHUA M OKpY KAaIoLIas cpeaa

BemectBa u marepuanbl B NMOBCEIHEBHOW JKU3HM 4YeJiOBeKa. be3omacHoe
UCIIOJIb30BaHUE BEIIECTB U XUMHUUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XUMUYECKUX 0KOTrax U OTPaBIICHUSIX.

XUMHUYECKOE 3arpsA3HEHHUE OKpY’Karomled cpeabl (MpeaenbHas J0ImyCcTUMas
KOHIIeHTpanus BeulecTs, naiee — [1/IK). Posb xuMun B pelieHHH 3KOJIOTHYECKUX
mpooIIeM.

Xumuueckuii IKCnepumenm:

u3ydeHue 00pasioB MaTepUasioB (CTEKIIO, CIUIAaBbl METAJUIOB, MOJIMMEPHBIE
Marepuabl).

Mesxcnpeomemmnbnie ceéazu



Peanuzamusi MeXmpeIMeTHBIX CBsi3ed NMpU HM3yYeHUH XUMHH B 9 Kiacce
OCYIIECTBIISIETCS 4Y€pe3 HCIIOJIb30BaHHE Kak OOMIMX eCTeCTBEHHO-HAYYHBIX
TIOHATUMN, TaK ¥ TIOHATUH, SIBISIFOIIMXCS CUCTEMHBIMU JJII OTACIBHBIX MPEIMETOB
€CTECTBCHHO--HAy9IHOTO ITHKJIA.

OO01ue ecTecTBEHHO-HAYUYHBIC TMOHATHSA: HAYYHBIH (DaKkT, TUIIOTE3a, 3aKOH,
TCOpHUs, aHajdu3, CHHTE3, KIacCU(PHUKaIUs, TEePUOJIUNIHOCTh, HaOIIOICHNUE,
AKCIIEPUMEHT, MOJCTUPOBAaHUE, W3MEPEHHE, MOJENb, SBJICHHUE, MapPHUKOBBINA
s dexT, TEXHOTOTHSI, MaTEPHUAITHI.

dusuka: MaTepus, aTOM, IIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIU/I, H30TOIIBL,
PaZOaKTUBHOCT, MOJIEKYyJIa, AIIEKTPUIECKUI 3apsi, IPOBOIHHKH,
HOJYNIPOBOJHUKHU, AUDJICKTPUKH, (POTOJIEMEHT, BEIIECTBO, TEIO0, OOBEM,
arperaTHoe COCTOSIHME BEILECTBA, I'a3, pacTBOP, PACTBOPUMOCTh, KPUCTAJUIMYECKAs
pemIeTKa, CIUIaBbl, (PU3MUYECKHE BEIMYMHBI, CAMHUIBI W3MEPEHUS, KOCMHUYECKOE
MPOCTPAHCTBO, IIAHETHI, 3B€3/1b1, COIHIIE.

buonorus: ¢orocunres, npixanwe, OuMocdepa, IKOCUCTEMA, MHUHEPAIBHBIE
y100peHus, MUKPOJIEMEHTBI, MAaKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.

I'eorpadus: armocdepa, ruapocdepa, MUHEPaIbl, TOPHBIE TOPOJIbI, MOJIE3HbIC
MCKOMaeMble, TOIUIMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHMA ITPOI'PAMMBI 11O
XNMHHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JINYHOCTHBIE PE3YJIBTATDBI

JIM9HOCTHBIE pPE3yJNbTaThl OCBOCHHUS IPOTpaMMbl OCHOBHOTO  OOIIETO
0o0pa3oBaHMs JOCTUTalOTCS B XO0JA€ OOy4YeHUS XMMHHM B €JUHCTBE Y4YE€OHOU u
BOCIIUTATENIBHON AEATEIIBHOCTA B COOTBETCTBUU C TPAAULIUOHHBIMU POCCUUCKUMU
COLMOKYJIbTYPHBIMHU M JYXOBHO-HPABCTBEHHBIMH ILIEHHOCTSIMH, IPUHSITHIMU B
oOlllecTBe MpaBWJIaMd M HOPMaMH TOBEJCHHS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAaHUSsl, CAMOPA3BUTHUSA U COLUATIM3AIMN 00YUYarOIIUXCS.

JIngyHOCTHBIE  pe3yJbTaThl  OTPAXalrT  TOTOBHOCTh  OOYy4YarOIIUXCS
PYKOBOJCTBOBAaTbCA CHCTEMOM TO3WTUBHBIX LIEHHOCTHBIX OpHEHTALMN U
pacIIMpEHnE OMbITa ACATEIbHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHUSI:

LIEHHOCTHOI'O0 OTHOILIECHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
U HAyYHOMY HACIEOUI0, MOHUMAHUS 3HAYEHUS XUMHUYECKON HAyKH B JKHU3HU
COBPEMEHHOT0 00I11eCTBa, CIIOCOOHOCTH BIAJETh TOCTOBEPHON HMH(pOpMaLUen o
MEePEOBbIX JIOCTMXKEHUSIX M OTKPBITUAX MHUPOBOM U OTCYECTBEHHOW XUMMH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 yCTPOUCTBE MUpa U OOIIECTBA;

2) TPa’kIaAHCKOT0 BOCTIMTAHUS:

MPEJICTABICHUSI O COLUHUAIBHBIX HOPMAaxX MW NPaBWIaAX MEKIMYHOCTHBIX
OTHOIIIEHUI B KOJIJIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  y4yeOHO-HUCCIEAOBATEIbCKOM, TBOPYECKOW M JAPYIMX  BHUAAX
JeSTeTbHOCTH, TOTOBHOCTHM K Pa3HOOOpPa3HOM COBMECTHOW JEATEIbHOCTH TPHU
BBITIOJIHEHUU YYEOHBIX, TI03HABATEIBHBIX 3aJlay, BBIMOJHEHUH XHWMHUYECKHUX
AKCIIEPUMEHTOB, CO3JaHUN YUEOHBIX MPOCKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
Y B3aMMOTIOMOIIIH B MPOLIECCE ATON yUeOHOM AesTeTbHOCTH, TOTOBHOCTH OLICHUBATH
CBOC TMOBEAECHUE W TMOCTYIKH CBOMX TOBApHUILIEH C TMO3WUIMK HPABCTBEHHBIX U
MIPABOBBIX HOPM C YYETOM OCO3HAHHMSI TTOCJIEICTBUIN MTOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MHPOBO33PEHUYECKUE TIPEJICTABICHUS O BEIIECTBE M XMMHUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHM M COCTaBJIAIOIINEC
OCHOBY JIJI TTIOHUMaHUS CYIIHOCTH HAYYHOW KapTUHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPHUPOJBI, B3aAUMOCBS3SX YEJIOBEKa C
IIPUPOTHOM CPEIOH, O POJIM XMMHUU B ITO3HAHUU ITUX 3aKOHOMEPHOCTEW;

MIO3HABATEIbHBIC MOTHUBBI, HAIIPABJICHHBIE HA MOJIYYEHHE HOBBIX 3HAHHM IO
XUMUU, HEOOXOJUMBIC JII OOBSCHEHHUS HAOJI0JIaeMbIX IMPOIECCOB U SIBJICHUM,
MO03HABATENbHON, MH(OOPMAIMOHHOW M YHUTATEIbCKOW KyJIbTYpPhl, B TOM YHCIE
HaBBIKOB CaMOCTOATENILHON paboThl ¢ yYeOHBIMH TEKCTaMH, CIPABOYHOMN



JUTEPaTypoO, MOCTYNHBIMU TEXHHUUYECKHUMH CpPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpEC K OOYYEHMI0 M MO3HAaHUIO, JIO003HATEIBbHOCTh, TOTOBHOCTH W
CIIOCOOHOCTh K €aMOOOpa30BaHUIO, MPOEKTHOM UM  HMCCIEI0BaTEIbCKON
JESTEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JaJIbHEUIIIEM;

4) popMHupOBaHHUSI KYJIbTYPbI 310POBbS:

OCO3HAHHME IIEHHOCTU JKW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3I0POBbIO, YCTAHOBKM Ha 3J0pOBbIM 00pa3 >KU3HU, OCO3HAHUE MOCIEACTBUN U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOT0MIs1, HAPKOTUKOB, KypEeHUs),
HEOOXOJIUMOCTH  COOMIONICHUS] MpaBui O€30MaCHOCTH TpU  OOpalleHud ¢
XUMUYECKMMHU BEILIECTBAMU B OBITY U pEANIbHOW KU3HH;

5) Tpy10BOr0 BOCIIMTAHMS:

MHTEpEC K MPAKTUYECKOMY U3YUYEHHIO ITpodeccuii u TpyJa pa3InyHoro posa,
YBaXXEHUE K TPYAY U pe3ysbTaTaM TPYI0BOM IEATEIBHOCTH, B TOM YUCJIE HA OCHOBE
OPUMEHEHUS  NPEIMETHBIX 3HAHMM 1O  XMMHUH, OCO3HAHHBIA  BBIOOD
WHIVMBUYyaJIbHON TPAEKTOPUU MPOJAOHKEHHS 00pa30BaHUs C yUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHUHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
yCHeurHol npo(eccuoHaIbHON AESTENHOCTA U PA3BUTHUSI HEOOXOAUMBIX YMEHHUH,
TOTOBHOCTb aJalTUPOBATHCA B MPO(ecCHOHANIBHOM cperie;

6) IK0JIOrHYECKOr0 BOCITUTAHMSI:

AKOJIOTUYECKH 11€JIeCO00pa3HOE OTHOIIEHHE K MTPUPOE KAaK UICTOUHUKY KU3HU
Ha 3emJile, OCHOBE €¢ CYUIECTBOBAaHHUS, MOHMMAHUE LEHHOCTH 30pPOBOIO U
O0e3zonmacHOoro oOpa3a >KU3HHU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
(u3nYecKoMy M TCHUXUYECKOMY 3/I0pPOBBIO, OCO3HAHHE IIEHHOCTH COOJIOACHMUS
IpaBuJ1 O€30MaCHOTO MOBEAEHUS IpU padoTe C BELIECTBAMM, a TAKKE B CUTyalUsX,
YIPOXKAIOUIUX 310POBBIO U KU3HU JHOJEH;

CIIOCOOHOCTH MPUMEHSTHh 3HAHUS, MOJIy4aeMble MPU U3YYEHUH XUMHH, IS
pelLIeHUs 3a/1a4, CBS3aHHBIX C OKPY’KAIOWIEH MPUPOIHOU CPEIOH, ISl MOBBIIIECHUS
YPOBHSI  DKOJIOTUYECKOW  KYyJNbTYpbl, OCO3HAHHUSA TJ00AJIbHOIO  XapakTepa
HKOJIOTMYECKUX MpoOJieM M MyTel MX pelieHHs] MOCPEACTBOM METOAOB XHMHUHU,
HKOJIOTUYECKOTO MBIIUIEHUS, YMEHUS PYKOBOACTBOBAThCS UM B MO3HABATENIbHOM,
KOMMYHUKAaTUBHOMN U COLMAIBHOW MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B cocraBe wMmeTanpeaMETHBIX pE3yJbTAaTOB BBLACIAIOT 3HAYUMbIE IS
(opMUpOBaHKS MUPOBO33PEHUS 00IIIEHAYYHbIE MTOHATHUS (3aKOH, TEOPHUS, TPUHIIMII,
runoresa, (QakT, CUCTEMa, NPOLECC, OIKCIEPUMEHT U JpYyroe.), KOTOpbIe
UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHbIX YUYEOHBIX MpEIMETax W MO3BOJISIIOT Ha
OCHOBE 3HaHHWM W3 3TUX MPEIMETOB (POPMHUPOBATH MPEICTABICHUE O IEIOCTHOM



HAay4YHOW KapTHUHE MHUPA, U YHUBEpPCAIbHbIC YUeOHbIC NEUCTBUS (IO3HABATEIHHbIC,
KOMMYHUKATHUBHBIC, PETYISATHUBHBIC), KOTOphIE oOecneunBaioT (HOPMHPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJITAHUPOBAHUIO M OCYILECTBICHUIO Y4EOHOMU
JESITEIIbHOCTH.

Ilo3naBaTeibHBbIE YHUBEPCAJIbHbIE YUeOHbIEe 1eiCTBUSA

Ba3oBble Jiornyeckue AeiicTBHA:

YMEHUS HWCTOJB30BaTh MPHUEMBI JIOTHYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAHWI: PacKPBIBaTh CMBICT XMUMHYECKUX TIOHSATHHA (BBIICTSATH MX XapaKTEepHBIC
NPU3HAKK, YCTaHABJIMBATh B3aUMOCBS3b C JIPYTMMH TMOHSTHSIMHU), UCIOJIb30BAThH
MOHATHS JIJIs1 OOBSICHEHUSI OTJEIBHBIX (PAKTOB U SIBJICHUM, BEIOUpPATh OCHOBAHUS U
KPUTEPUH ISl KIACCU(PUKAIMM XUMHUYECKUX BEIIECTB U XUMHUYECKHX DPEaKIuH,
YCTaHABIWBATH MPUINHHO-CIICJICTBEHHBIC CBS3U MEXKIYy OOBEKTaMH H3yYCHHS,
CTPOUTH JIOTHUECKHUE PACCYXKIACHUS (MHIYKTUBHBIC, JCTYKTHUBHBIC, TIO AHAJIOTHH),
JIeNaTh BBIBOJIBI U 3aKITIOUYEHUS;

yMEHUE TPUMEHSTh B TIPOIlECCe IIO3HAHMUSI TOHATUSA (MPEIMETHBIE U
MeTaIpeAMETHBIC), CHMBOJIMYECKHAE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XHMHH,
peoOpa30BEIBATH MTUPOKO MPUMEHSIEMBIE B XHMHUH MOJICTLHBIC MPECTABICHUS —
XUMUYECKUN 3HAK (CHUMBOJ DJIEMEHTa), XUMHUYeckas (opMysna M ypaBHEHHUE
XUMHUYECKON peaKkIuu — MpU pelIeHUH Y4eOHO-TI03HABATEIbHBIX 33J1a4, C YYCTOM
ATUX MOJIENIbHBIX TPEJICTABIICHUN BBISBIIATH U XapaKTEPU30BATh CYIIECTBEHHbBIC
MIPU3HAKU M3yYaeMbIX 0OBEKTOB — XUMHUYECKHUX BEIIECTB M XUMUUYECKUX PEaAKIIHH,
BBISIBIIATH ~ OOIME  3aKOHOMEPHOCTH, TPUYMHHO-CICACTBEHHBIC CBS3U U
IPOTUBOPEYHS B U3y4AEMbIX MPOIECCAX U SIBICHUSIX.

Ba3oBble uccienoBaTebckue JeCTBUSL:

YMEHHE HCIIOJIh30BaTh TOCTABIICHHBIE BOIPOCH B KAadeCTBE HHCTPYMCHTA
MMO3HAHMUS, @ TAK)KE B KAYECTBE OCHOBBI JIs1 POPMUPOBAHUS TUITOTE3HI IO IMPOBEPKE
MIPaBUILHOCTH BBICKA3bIBAEMBIX CYXKICHHIA,

NpUOOPETeHHE ONBbITa IO IUIAHWPOBAHUIO, OpPraHU3allid U TPOBEJCHUIO
VYCHHUYECKUX OKCIIEPUMEHTOB, YMEHHE HaOIomaTh 3a XOJOM IIpoliecca,
CaMOCTOSTEIILHO MPOTHO3UPOBATH €0 PE3yNbTar, (OPMYIUpOBaTh 0000IICHUS U
BBIBOJIBI TIO pe3yJIbTaTaM IPOBEICHHOTO OIBITA, UCCIEAOBAHUS, COCTABIIATh OTUYCT
0 MPOJIeTIaHHOM padoTe.

Pabora ¢ undopmanueii:

yMEHUE BHIOMpATh, aHAIM3UPOBATh M HWHTEPIPETHPOBATH WHOOPMAIUIO
Pa3TUYHBIX BUJOB U (HOPM TPEICTABICHUS, MMOTYyYaeMYIO U3 Pa3HbIX MCTOYHHUKOB
(Hay4HO-TIONYJISIpHAsE ~ JIUTEpaTypa XHMHYECKOTO COJEP)KaHHs, CIPAaBOYHBIC
nocobusi, pecypcel MHTepHETa), KPUTHUYECKH OIICHHWBATh IPOTHBOPCUYUBYIO W
HEJI0OCTOBEPHYIO NH(OpMaIuio;



YMEHHUE MPUMEHATh Pa3IM4yHble METOAbl U 3alpOChl IPHU MOUCKE U O0TOOpE
MH(GOPMALlMM U COOTBETCTBYIOLIUX JIaHHBIX, HEOOXOJUMBIX I BBINOJIHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7]a4 ONPENICICHHOTO TUIA, TPUOOPETEHHUE OMbITA B
0o0JlaCTH  UCHOJIb30BaHUSI  MH(MOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIQJICHUE KYJIbTYPO aKTUBHOTO HCIIOJIb30BaHUS PA3IUYHBIX IIOUCKOBBIX CUCTEM,
CaMOCTOSATENIHO BBIOMpAaTh ONTUMAIbHYIO (POpMY MpEACTaBICHUS HHPOPMALUHA U
WUTIOCTPUPOBATh pPEIIaeMble 3aJ1a4yd  HECIOXKHBIMH CXEMaMH, JuarpaMMaMH,
IpyruMu popmMamMu rpaduKu U UX KOMOHWHALIMSIMU;

YMEHHE WCIIOJIb30BaTh U AaHAJIM3UPOBAaTh B IMpolecce Y4eOHOH W
HCCIIEIOBATENLCKON NEATEIbHOCTH MH(POPMAIMIO O BIUSHUHM MPOMBIILICHHOCTH,
CEJIbCKOTO XO3SIMICTBA M TPAHCIIOPTA HAa COCTOSHHE OKPYKAIOIIEW IMPUPOIHOM
CpEIbl.

KoMmyHMKaTHBHBIE YHHBepcaibHbIe ydeOHbIe JeiCTBHA:

YMEHUS 33]1aBaTh BOIIPOCHI (B X0J1€ AMAJIOTA U (WJIA) TUCKYCCHH) TIO CYIIECTBY
o0cykmaeMoil TeMbl, (QOPMYJIHUPOBATH CBOM TNPEHJIOKEHUS OTHOCUTEIIBHO
BBIIIOJIHEHHSI IPEJVIOAKEHHOM 3a7a4H;

YMEHUSI  MPEICTABIATh  IMOJYYEHHbIE  PE3yJbTaThl  MO3HABATEIbHOMN
NEATEIbHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTax; JeJaTh MPE3CHTALUI0
PE3yJIbTaTOB BBIMOJIHEHHUS] XUMUYECKOTO 3KCIEpUMEHTa (1a00paTOPHOrO OIbITa,
Ja00paTopHOM pabOTHI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, Y4€OHOTO MPOEKTA);

YyMEHUS Y4YeOHOrOo COTPYJHUYECTBA CO CBEPCTHHUKAMU B COBMECTHOMU
NO3HABATEJILHOM U NCCIIEA0BATENIBCKON IEITEIbHOCTH ITPU PEILIEHUH BO3HUKAIOIINX
npobjieM Ha OCHOBE Yyuéra OOIIMX HMHTEPECOB U COIJIAaCOBAHUS MO3MLIMN
(oOcyxn1eHus, 0OMEH MHEHUSIMH, «MO3TOBBIE IITYPMBbD), KOOPAUHALIMSI COBMECTHBIX
NEeUCTBUH, ONpe/ielieHne KPUTEPUEB MO OIIEHKE KaueCTBA BHITOTHEHHON pabOThI U
JpyTHE).

PeryisiTuBHBIC YHHBeEpCaIbHbIEC y4eOHbIE 1CHCTBHUS:

YMEHUE CaMOCTOSITEIbHO ONpPENeNsiTh LEIU ACSATENbHOCTH, IJIaHUPOBATD,
OCYLIECTBIISITh, KOHTPOJIUPOBATH M MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NesITeILHOCTD, BRIOUpATh Harbonee 3pGeKTUBHBIC CIIOCOOBI pelieHns y9eOHbIX U
ITO3HABATEJIbHBIX 33Ja4, CAMOCTOSITEBHO COCTAaBIIATb WM KOPPEKTUPOBATH
NPEIJIOKEHHBIA AJITOPUTM  JIEMCTBUM TPHU BBINOJHEHUM 33JaHUM C Y4YETOM
MOJIyYeHHs] HOBBIX 3HAHUN 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX MU PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJIYUYEHHOTO pe3yibTaTa 3asBICHHOW 1IEJId, YMEHHUE
HCIIOJIb30BaTh U AaHAIM3UPOBATh KOHTEKCTHI, PEIAraeMbl€ B YCIOBUU 33IaHUN.

HNPEAMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMEeTHBIX pPE3yibTaTOB IO OCBOCHHUIO 0053aTE€IBHOTO
COJICp’KaHMs, YCTAaHOBJICHHOTO JaHHOM (denepalbHONM pabodeil mnporpaMmMoH,
BBIJICJIIIOT: OCBOEHHBIE OOYYAIONIMMUCS HAy4HbIE 3HAHMS, YMEHUS U CIIOCOOBI



neucTBul, crnenuduueckue UL TPEIMETHOW o0mactu  «XUMHs), BUJIBI
NEATeIbHOCTH 1O  TOJYYEHHIO HOBOIO  3HAHUS, €ro HWHTEpHpeTaluu,
peoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYyaIUsIX.

K xoniy oOyuenus B 8 kiacce npemMeTHbie pe3yJibTaThl HA 0230BOM YPOBHE

JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYJAFOIIMXCS YMEHUH:

e PACKpBIBATh CMBICI OCHOBHBIX XUMHYECKHX IMOHSTHI: aTOM, MOJIEKYJa,
XUMUYECKUH DIIEMEHT, MPOCTOE BELIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJICHTHOCTh, OTHOCUTEJIbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIECTBA, MOJIb, MOJSpHas Macca,
MaccoBas IO XUMUYECKOTO JIEMEHTA B COCTMHCHHUH, MOJIIPHBIA 00BEM,
OKCHJI, KHCJIOTA, OCHOBAaHHE, COJIb, AJIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMHUYECKasl peakiusi, KiacCu(UKaus peakluid: peakinu
COCIMHEHUSA, PEAaKIUU PAa3JIOKEHUs, PEaKUUU 3aMEUICHUs, peaKUuu
0oOM€Ha, HK30- U 3HJIOTEPMHUYECKHE PEAKIINH, TEIJI0BOU 3(h(PeKT peakuuwu,
AJIpO aToMa, FJIEKTPOHHBIN CIION aTOMa, aTOMHAasi OpOUTalb, pauyCc aToma,
XUMUYECKasl CBSI3b, NOJISIPHAS W HEMOJIIPHAsl KOBAJICHTHAs! CBSI3b, HOHHAs
CBS3b, WOH, KAaTHOH, AaHWOH, pAacTBOpP, MaccoBas JOJiI BEIIECTBA
(porieHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XHUMHUYECKUX TMOHATHA U
MPUMEHSITH 3TU TTOHSTHUS MPU OMUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIB30BaTh XUMHUYECKYIO CHUMBOJIUKY JJIsI COCTaBJIeHHS (popMyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e OIpPEACNATh BAJIEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHHSIX,
CTENEHb  OKHUCJICHHS  JJIEMEHTOB B  OMHApHBIX  COCAUHEHUSX,
MPUHAJICKHOCTh BEIIECTB K OMNPEACICHHOMY KJIACCy COEAWHEHUW MO
dbopmyinaMm, BHUJ XUMHUYECKOM CBSI3M (KOBaJIGHTHAsT W HMOHHAs) B
HEOPraHUYECKUX COCANHEHUSX;

e packpeiBaTh cmbica Ilepuommueckoro 3akona JI. M. Menneneesa:
JIEMOHCTPUPOBATh TOHUMAHHE TMEPUOAUUYCCKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX D3JIEMEHTOB OT MX TojiokeHus: B llepuoanueckoit cucrteme,
3aKOHOB COXpPAaHEHHUs MAacChl BEIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUE€HUSsI, 3aKOHa ABOTrajpo;

e OIKCHIBATh W XapakTepus3oBaTh TabmuuHyro ¢opmy Ilepuomnyeckoit
CUCTEMbl XHMMUYECKHUX OJJIEMEHTOB: pa3iaudaTh I[IOHATHUS «TJIaBHas
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, maibeie u
OONbIIME TEPHOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmuie «llepumomnueckass cucTteMa XHUMHYECKHX diemeHToB J[. .
MeHneneeBay C YHCIOBBIMM XAapaKTEPUCTUKAMU CTPOEHUS ATOMOB



XUMHYECKHX 3JIEMEHTOB (COCTaB U 3apsij Aapa, 00IIee YUCIIO AIEKTPOHOB U
pacnpeiesIeHUe UX 0 JIEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATh XUMHUECKHUE SJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIY M COCTAaBY YYACTBYIOUIMX B PEAKIHUH
BEIIIECTB, 10 TETUIOBOMY (D PEKTY);

XapaKTepu30BaTh (OMHUCHIBATh) OOIIME XUMHYECKHE CBOICTBA BEIIECTB
Pa3JIMUHBIX KJIACCOB, MOJTBEPKIas OMUCAHUE TPUMEPAMU MOJIEKYIISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIINX XUMUUYECKUX PEAKIIHIA;

MPOTHO3MPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMUYECKUX NPEBpAICHUNA B
Pa3JIMYHBIX YCIIOBUSIX;

BBIYHCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILECTB,
MacCOBYIO JIOJII0 XHMHYECKOTO 3JIeMEHTa MO (opMyse COeIUHEHMS,
MacCOBYIO JIOJIO BELIECTBA B PACTBOPE, TPOBOAUTH PACUETHI 10 YPABHEHUIO
XAMHUYECKOMN pEaKIuy;

MPUMEHSITH OCHOBHBIE ONI€PAIlMU MBICIUTEIBHOMN EeATEIbHOCTH — aHAIU3 U
CHUHTE3, CpaBHEHHE, OOO0OIIeHHEe, CHUCTEeMaTHU3allUI0, KiacCU(UKAIHIO,
BBISIBJICHUE MPUYUHHO--CIEACTBEHHBIX CBA3EH — ISl M3y4YEHUS CBOMCTB
BEIIECTB M XUMHUYECKUX PpEaKIHil, €CTECTBEHHO-HAy4YHbIE METObI
NO3HAHUA — HaAONIOAEHUE, WU3MEPEHHE, MOJIECTUPOBAHME, IKCIEPUMEHT
(peanbHBIN U MBICICHHBIN);

CJIEIOBATH MPABHUJIaM MOJIB30BAHMS XUMUYECKOM MTOCY/101 U Ta00paTOPHBIM
o0opyJoBaHMEM, a Tak)Ke IMpaBujaamM oOpalieHusi C BEIIECTBAMHU B
COOTBETCTBHUM C HMHCTPYKIHMSIMH TIO BBIMOJHEHUIO JIAOOPATOPHBIX
XUMHUYECKUX ONBITOB MO MOJIYYEHHUIO U COOUPAHUIO Ta3000pa3HbIX BELIECTB
(BomopoJia M KHUCJIOPOJa), MPUTOTOBJIECHUIO PACTBOPOB C OIPEACIICHHON
MacCOBOW J10JIEM PacTBOPEHHOIO BEIIECTBA, IMIAHUPOBATh U MPOBOIUTH
XUMHUUYECKUE IKCIIEPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB IIEJIOYEH U
KHUCJIOT C MOMOILBbIO UHJIUKATOPOB (JIaKMYyC, (eHON(PTANIEUH, METUIOPAHK

U IpyTHe).

K xonity oOydenus B 9 kiacce npeaMeTHbIC pe3yJabTaThl HA 0a30BOM ypOBHE
JIOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKphIBaTh CMBICI OCHOBHBIX XHMHUYECKMX MOHATHUH: XHUMHUYECKUN
DJIEMEHT, aTOM, MOJIEKYJa, HWOH, KaTHOH, AHWOH, IIPOCTOE BEILECTBO,
CJIO)KHO€ BELIECTBO, BAJIICHTHOCTb, JJIEKTPOOTPULATEIBHOCTD, CTEIICHb
OKHUCJICHHS, XUMUYECKasi peaKi[usi, XUMUYEeCcKas CBA3b, TEIJIOBOU 3 (DeKT
peakuuu, MOJib, MOJSPHBIA  00BEM,  PACTBOP,  AJIEKTPOJUTHI,
HEDJIEKTPOJIUTHI, JJIEKTPOJIMTUYECKAST IUCCOLMALMA, PEAKIUH HOHHOIO
oOMeHa, KaTalu3aTtop, XUMHYECKOe paBHOBEcHE, OOpaTuMble U



HEOOpaTUMBIE PEaKINK, OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEaKIINH,
OKHUCJIUTEIb, BOCCTAHOBUTEIIb, OKUCIIEHHE U BOCCTAHOBJIEHUE, aJUIOTPOIIHS,
aM(pOTEpPHOCTb, XUMHYECKast CBSI3b (KoBajIeHTHas, WOHHAs,
MeTayuInyecKas ), KpuCTaInyecKas penieTka, Koppo3usi METaJlIIOB, CIUIABBI,
CKOPOCTh XUMHUYECKOW peaKUuu, MPENEIbHO JOMYyCTUMAasi KOHILICHTPALUS
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHUA U
MPUMEHSITh 3TU OHSATHUS MPU OMKUCAHUY BEIIECTB U UX MPEBPAIICHUI;
UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJI COCTaBJIEHUS (POpMyT
BEIIECTB U YPABHECHUN XMMHUYECKUX PEAKIUN;

ONPENIENATh BAJICHTHOCTD U CTENIEHb OKUCIEHUS XUMUYECKHUX SJIEMEHTOB B
COCIMHEHUAX PpA3IUYHOTO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K
OTIPEJICTICHHOMY KJIacCy CO€IMHEHUN 1o ¢dopmyiaM, BHUJ XHUMHUYECKOM
CBsi3W (KOBaJICHTHAs, WOHHAs, METaUIMYeCcKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPraHUYECKUX COECAMHEHUMN, TUIl KPUCTATUIMYECKOU
PELIETKN KOHKPETHOTO BEILIECTBA;

packpeiBath cMmbicn llepuomnueckoro 3akona JI. WM. MennaeneeBa u
JEMOHCTPUPOBATh €ro IOHHMAaHUE: OIKChIBATh W XapaKTepHU30BaTh
Tabnuuynyto popmy Ilepuogmdeckoid CUCTEMbl XUMHYECKUX DJIEMEHTOB:
paznuyaTh MOHATUS «TJaBHas noarpynmna (A-rpynma)y U «modoyHas
noarpynmna (b-rpynmna)», manbsie u OOJbIINE TMEPUOAbI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIC UMEIOTCS B IEPUOINUECKOM TabIUIIE, C YHCTOBBIMU
XapaKTepUCTHUKAMH CTPOCHHSI aTOMOB XMMHYECKHUX JJIEMEHTOB (COCTaB U
3apsan  sApa, oOOIIee 4YHUCIO OJJIEKTPOHOB M paclpesielieHHe UuX II0
ANIEKTPOHHBIM CJIOSIM), OOBSACHITH OOIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M HUX COCIUHEHUH B Mpeenax MajblX NEPUOIOB U
IJIABHBIX MOJTPYII C YYETOM CTPOCHHS UX aTOMOB;

KJIacCU(HUIIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYECKUE BEIICCTBA,
XUMHUYECKUE peakiuu (10 YUCIy UM COCTaBy Y4YacTBYIOIIUX B peaKIuu
BEILIECTB, MO TEIUIOBOMY 3P (DEKTy, MO M3MEHEHHUIO CTEMCHEW OKHUCIICHUS
XHMHUYECKUX IJICMEHTOB);

XapaKkTepu30BaTh (OMHUCHIBATh) OOMME W CHeNUPUIECKUE XUMHYECKUE
CBOMCTBAa TIPOCTBHIX M CJIOKHBIX BEIECTB, TMOJATBEPXKIAsl OIMKMCAHUE
npuMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHHUM COOTBETCTBYIOIIMX
XAMUYECKUX PEAKIINM;

COCTaBIISAITh YPABHEHUS BJEKTPOJIUTUYECKOW JIMCCOLMAIMU  KHUCIOT,
LIEJIOYEN U COJIE, MOIHBIE U COKPAILICHHBIE YPABHEHUS PEaKI[Mil HOHHOTO



oOMeHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/Ty BEIIECTBAMH PA3IMYHBIX KJIACCOB;
pacKphIBaTh  CYIIHOCTh OKHUCJIMTEIHHO-BOCCTAHOBUTEIBHBIX  PEaKIMil
MOCPEJCTBOM COCTABJICHUSI DJICKTPOHHOTO OajlaHca 3TUX PeaKInii;
MPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHWS,
BO3MOKHOCTH TIPOTEKAaHUS XWUMHUYECKHX TMPEBpAIICHUN B Pa3IHMYHBIX
YCIIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEILIECTB,
MacCCOBYIO JIOJII0O XHMHYECKOro »djieMeHTa Mo ¢GopMmylie COCIHHEHUS,
MacCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOJAUTH PACUETHI 110 YPABHEHHIO
XAMHUYECKOMN pEaKIuy;

COOJTIOIaTh TIPABHJIA TIOJIE30BAHMS XUMUYECKON TIOCYION U TaOOpaTOPHBIM
obopynoBaHMEM, a TakK)Ke TMpaBuia oOOpalleHus C BeEIIeCTBAaMH B
COOTBETCTBHM C HHCTPYKIIUSMH TI0 BBITIOJTHEHUIO J1a0OpaTOPHBIX
XUMHUYECKUX OMBITOB IO TIOJIYICHHIO M COOMPaHHUTO Ta3000pa3HbIX BEIIECTB
(aMMHaKa 1 yTJIEKUCIIOro ra3a);

TIPOBOJIUTH PEAKIINH, TIOITBEPKAAIONITNE KAaUeCTBEHHBIA COCTAB Pa3IMUHBIX
BEILIECTB: PACIIO3HABATh OIBITHBIM ITyTEM XJIOpHJ-, OpOMHUI-, HOJHUI-,
kapOoHat-, Qocdar-, cuamkar-, cyiabdar-, THAPOKCUIA-HOHBI, KATHOHBI
aMMOHHUSI W HWOHBI W3YYCHHBIX METAJIJIOB, TMPUCYTCTBYIONINE B BOJIHBIX
pacTBOpax HEOPTaHUICCKUX BEIICCTB;

MIPUMEHSITH OCHOBHBIC OTIEPAIlH MBICITUTEIBHOM EeATEIIbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, 0000IIeHEe, CHCTEMAaTH3AIINIO, BBISBICHUE TIPUIHMHHO-
CJIICJICTBEHHBIX CBSI3€H — JIJIS M3YUYCHHS CBOMCTB BEIIECTB U XMMHUYCCKHUX
peaKIuii, eCTEeCTBEHHO-HAyYHbIC METOIbI II03HAHUSA — HaOIIoACHUE,
U3MEpEHHe, MOICIIMPOBAHUE, SKCIEPUMEHT (PeabHbIA U MBICIICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoanuectBo yacon
Ne HaumeHoBaHue pa3iesioB U JaeKkTpoHHbIE (IU(PPOBbIE)
KonTpoJbHbIe IMpakTHyeckue
n/n TeM MPOrpaMMBbl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Paznen 1. [lepBonavajbHble XMMUYECKHE TOHATHS
XuMHs — BaXkHas 00J1aCTh

11 €CTECTBO3HAHUS U 5 5 bu6mmorteka [IOK

' MPAKTUYECKOU EATETbHOCTH https://m.edsoo.ru/7f41837c

YyeJioBeKa

12 BemntecTBa n xuMnueckue 15 1 bu6mmoreka [IOK

' peaxnuu https://m.edso0.ru/7f41837¢c

Hroro no paznery 20

Pa3nen 2. Baxkneiiine npeacTaBuTe/ M HEOPraHUYECKUX BElIeCTB
91 Bosnyx. Kucnopon. [lonstue 6 bubnuoreka [IOK

' 00 okcuaax https://m.edsoo.ru/7f41837c
59 Bonopoa.Ilonsitue o kucimorax 3 1 bu6nmmoreka [IOK

' U COJISX https://m.edso0.ru/7f41837¢c
93 Bopa. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoreka [IOK

' OCHOBaHHMSX https://m.edso0.ru/7f41837¢
24 OCHOBHBIC KJIacChI 1 1 1 bubmuorexa [JOK

' HEOPraHUYECKUX COECIUHEHUN https://m.edsoo.ru/7f41837c

Hroro no pazneny 30

Pa3nen 3. llepuoauuecknii 3akon u [lepuoanyeckas cucrema xumudeckux 3jiemenToB /I. U. MennesneeBa. CTpoeHne aToMOB.

XumMuueckasi cBA3b. OKHCINTENbHO-BOCCTAHOBUTEIbHbIE pPe€aknumn



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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[lepuoauueckuii 3aK0oH U
[Iepuoanueckas cucrema

bubmuorexa [JOK

A 7
3 XUMHYECKUX 31eMeHToB [l. W. https://m.edsoo.ru/7f41837c
Mennene-eBa. CTpoeHue aroma
Xumuueckast CBA3b. BuG 10K
nonImoTeKa
3.2 OxuciurenbHo- 8 https://m.eds00.ru/7f41837¢
BOCCTAHOBHUTCIIBHBIC pCaKL[I/II/I
bubmuorexa [JOK
Hroro no pasneiy 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa LIOK
P P https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB I1O 68

[TPOT'PAMME



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

9 KJIACC

KoJsmmyecTBo yacoB DJIeKTPOHHbIE
HaumMeHoBaHue pa3/ieJioB U TeM uugpoBbie
Ne n/n P Kontpoabnbie | IlpakTudeckue (mupp )
NPOrpamMMblI Bcero oOpa3oBaTe/ibHbIE
padoThbI padoTbI
pecypchbl
Pasnea 1. BemecTBO M XUMHYeCKHE peaKkUA
[ToBTOpeHue u yriyOiaeHue 3HaHu bubnunoreka [IOK
11 5 1
OCHOBHBIX pa3/IesIoB Kypca 8 kinacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnuoreka [IOK
' peakuuit https://m.edsoo.ru/7f41a636
13 DNEKTPOIUTUYECKAS IUCCOLMALINS. 8 1 1 bubnuoreka [IOK
' XHWMHYECKUE PEAKIIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paznea 2. HemeTaJIbI M HX COeIMHEHUS
21 OO0m1as xapaKTepUCTHKA XUMUYECKHUX 4 1 bubnmnoreka [IOK
' snemeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO11ast XapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmsl. Cepa u e 6 bubmorexa HOK
' ' https://m.edsoo.ru/7f41a636
COETMHEHUS
OO1m1ast XapaKTepUCTHKA XUMUYECKUX
2.3 aneMeHTOB VA-rpyninsl. A30T, pochop 1 ux 7 1 bubmiorexa LIOK
' PyHHBL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO1mrast XxapaKTepHCTUKA XUMHYECKHIX
2.4 anemeHToB [VA-rpynmel. Yriepona u 8 1 2 bubmorexa HOK
' . py ) p https://m.edsoo.ru/7f41a636
KPEMHHHU ¥ UX COCAMHEHHS
Wroro no pasaeny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Pa3zgen 3. MeTaJllIbI M X COeIHHEHUS

. bu6mmoreka [IOK
31 Obmue CBOACTBA METAIIOR 4 https://m.eds00.ru/7f41a636
. bubnmoreka [[OK
3.2 Baxuelinie MeTasuibl U UX COSIUHEHUS 16 htts://m.edsoo.ru/ 7412636
Hroro no pazneny 20
Pa3zjnen 4. XuMus u okpy:kamwias cpeia
41 BerectBa 1 Matepuaisl B )XHU3HU 4EJIOBEKA 3 Bubmorexa ITOK
' = p https://m.edsoo.ru/7f41a636
Hroro mo paznery 3
PesepBHOE Bpemst 3 Bubmorexa ITOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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




IHOYPOYHOE IINTAHUPOBAHUE

8 KJIACC
KoauyecTBo yacoB DJIEeKTPOHHbIE
Ne Jara nupposbIe
Tema ypoka Konrpoabubie | IlpakTnyeckue
n/n Bcero HU3yYeHHsl o0pa3oBartejibHbIE
padoThI padoThI
pecypchbl
1 [Ipenmer xumuu. Ponb xumMuu B )Ku3HU 1 0 bubnuoreka [IOK
yesioBeka. Tena u BelecTna 06.09.2023 | https://m.edsoo.ru/ff0d210c
5 [ToHsATHE O METOIaX ITO3HAHHUS B 1 bu6mmoteka 1IOK
XUMHH 08.09.2023 | https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpasuiia
3 paboThI B 1a00OPATOPHUH U TIPUESMBI 1 bubnunoreka [IOK
oOpartieHus ¢ 1abopaTopHbIM 13.09.2023 | https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
4 YucTteie BemecTBa 1 cMecu. CriocoObl 1 bu6nmmoreka [IOK
paszeneHus cMecei 15.09.2023 | https://m.edsoo.ru/ff0d26ca
[TpakTnyeckas padora Ne 2
5 «Pasnenenue cmeceit (Ha mpumepe 1 Bubmorexa IIOK
. PHNEP 20.09.2023 | https://m.edsoo.ru/ff0d28c8
OUYMCTKH MTOBAPEHHOM COMIM)»
bu6mmoreka [IOK
A 1
6 TOMBL H MOTCKYIIH 22.09.2023 | https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHUE JIEMEHTHI. 3HAKH 1 bubmuorexa [IOK
(CHMBOJIBI) XUMHUYECKHUX JIEMEHTOB 27.09.2023 | https://m.edsoo.ru/ff0d2be8
8 IIpocTeie U CIOKHBIE BEIIECTBA 1 bubmmorexa [JOK
P 29.09.2023 | https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHHUE 1 bubmorexa HOK
YHPHOS Y 04.10.2023 | https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
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3aKOH ITOCTOSHCTBA COCTaBa BCIICCTB.

bu6mmoreka [IOK
10 X .B
mmitieckas popuyna. Baneurhocts 06.10.2023 | https://m.edsoo.ru/ff0d2eae
ATOMOB XUMUYECKUX JIIEMEHTOB
11 OtHOcHTENbHAS aTOMHAs Macca. bubmuorexa [JOK
OTtHOCuUTENBHAs MOJIEKYJISIpHAsl Macca 11.10.2023 | https://m.edsoo.ru/ff0d323c
12 MaccoBast 7019 XUMHYECKOT'O bubmuorexa [JOK
AJIEMEHTa B COCIMHEHUU 13.10.2023 | https://m.edsoo.ru/ff0d350c
13 Konunuectso BeniectBa. MoJib. bubmuorexa [IOK
Monspnas macca 18.10.2023 | https://m.edsoo.ru/ff0d5230
14 DOU3N4eCKre U XUMUYECKUE SIBIICHUS. bubmuorexa [JOK
XuMuueckas peakius 20.10.2023 | https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycnoBus IPOTEKAHUS bubnuotexa [JOK
XUMUYECKUX PEaKIUn 25.10.2023 | https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MAaCChl BELIECTB. bubnmoreka [IOK
XVMMHYECKUE YPaBHEHUS 27.10.2023 | https://m.edsoo.ru/ff0d3b88
Brruncnenust KonuyecTBa, Macchl
17 BEIIECTBA 10 YPABHEHUSIM XUMUYECKUX bubmorexa [IOK
. 01.11.2023 | https://m.edsoo.ru/ff0d5708
peaKIuii
Kitaccudukanust XaMU9IeCKUX peakinii
18 (coenMHEHUs, Pa3NOKECHUS bubmorexa HOK
P ’ 03.11.2023 | https://m.edsoo.ru/ff0d3f34
3aMeleHus, 0OMeHa)
M. B. JIoMOHOCOB — yu€HBIN-
19 sHukIoneucT. O000IIeHne 1 bubmmorexa LIOK
) . 08.11.2023 | https:/m.edsoo.ru/ff0d40c4
CUCTeMAaTH3aIHsI 3HAHHHA
20 KonTtponsHas padota Nel o teme bubnuoreka [IOK
«BemiecTBa U XUMHUYECKHE PEAKIUID) 10.11.2023 | https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmechk ra3os. Coctas Bbu6nmuoreka LIOK
Bo3yxa. Kucimopon — snemeHT u 15.11.2023 | https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
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IIPOCTOEC BCUICCTBO. O3on

dusnyeckue U XUMHUUECKHE CBOMCTBA

22 KHCII0poJia (pEeaKIMi OKUCIICHHUS Bubmorexa LIOK
POAA \PEAt ’ 17.11.2023 | https://m.edsoo.ru/ff0d4614
ropenue). [lonsarue o6 okcumax
CriocoObI oTyYeH sl KHCIOPOaa B
23 71a60paTOPUU ¥ TPOMBIIINIEHHOCTH bubmmorexa [IOK
PATOPHITH TP ' 22.11.2023 | https://m.edsoo.ru/ff0d497a
[IpumeHenue kucnopoaa
TennoBoit 2P PexT xummaeckon
o4 peaKkIuu, MOHSITHE O bu6mmoteka 1IOK
TEPMOXHUMHUYECKOM YpaBHEHUH, SK30- U 24.11.2023 | https://m.edsoo.ru/ff0d4790
SH/IOTEPMHUECKUX PEAKIUSIX
To o (HedTB, yTO €TaH).
25 3arH J;Zfleéie?;?; yiaﬂilfofoébi{iro bubmmorexa [IOK
P AT 29.11.2023 | https:/m.edsoo.ru/ffod4c4a
peI0TBPAICHUS
[TpakTuueckas padora Ne 3 o Teme
26 «ITomy4enue u coOMpanue KUCIopoaa bubmmorexa HOK
y 1P posa, 01.12.2023 | https:/m.edsoo.ru/ff0d4ae2
U3YYEHHE €r0 CBOMCTB»
97 Bonopon — anemMeHT U mpocToe bubnuoreka [IOK
BelecTBo. Haxoxxenue B npupoie 06.12.2023 | https://m.edsoo.ru/ff0d4dd0
o8 ®dusnvecKue 1 XMMUYECKHUE CBONCTRA bu6mmoreka I[IOK
Bojiopoza. [Ipumenenue Bogopoa 08.12.2023 | https://m.edsoo.ru/ff0d4dd0
29 IToHsiTHE O KHUCIIOTAX M COJISAX bubmorexa HOK
13.12.2023 | https://m.edsoo.ru/ff0d50d2
30 Crnioco0bI moTy4YeHHs BOAOPOIa B bubmuotexa [JOK
n1abopaTopuu 15.12.2023 | https://m.edsoo.ru/ff0d4dd0
[TpakTiueckast pabota Ne 4 o Teme
31 «[Tomyuenue u codupanue BogopoIa bubmmorexa LOK
y P poad, 20.12.2023 |  https://m.edsoo.ru/ff0d4f42

M3y4YE€HHUE €ro CBONCTB)
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MoutsipHbIH 00bEM T'a30B. 3aKOH

bubmuorexa [JOK

2
3 ABorajipo 22.12.2023 | https://m.edsoo.ru/ff0d542e
Brrauciaenus 00b€Ma, KoJIu4yecTBa
33 BEII[ECTBA ra3a II0 €ro U3BECTHOM bubmotexa [IOK
0 \ Y 27.12.2023 | https://m.edsoo.ru/ff0d55a0
KOJIMYCCTBY BEIIECTBA WJIK O0BEMY
Brruncnenus o0bEMOB ra3oB o
34 aBHEHHMIO PEAKIIMY Ha OCHOBE 3aKOHAa bubmorexa LHOK
vbas P ! 20.12.2023 | https://m.edsoo.ru/ff0d5708
00BEMHEBIX OTHOIIEHHU ra30B
35 ®du3nvecKue U XMMUYECKHUE CBONCTRA bu6mmoteka 1IOK
BO/JIBI 10.01.2024 | https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [loastue 06 bubmuorexa [IOK
WHMKATOpax 12.01.2024 | https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputeins. Hacelmenanie
37 n HI;HaCHp eHHbIIZ aCTBOPBHI B bubmorexa LOK
B P PEL 17.01.2024 | https://m.edsoo.ru/ffod5b40
MaccoBast 10715l BEIIECTBA B PaCTBOPE
[Tpaktuyeckas padora Ne 5 o Teme
38 «IIpuroroBienne pacTBOpOB € bubnuoreka [IOK
ONpeIeTICHHON MacCcOBOM JoJen 19.01.2024 | https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBAY
39 Konrtponbnas padora Ne2 o teme bubnuoreka [IOK
«Kucnopoa. Bonopoxa. Bona» 24.01.2024 | https://m.edsoo.ru/ff0d6342
40 Okcupl: cocTaB, KitaccupuKarms, bu6nmuoreka [IOK
HOMEHKJIaTypa 26.01.2024 | https://m.edsoo.ru/ff0d664e
[Tony4yeHne u XuMUYECKHE CBOICTBA
41 KHUCJIOTHBIX, OCHOBHBIX 1 aM(DOTEPHBIX Bubmorexa LIOK
’ P 31.01.2024 | https://m.edsoo.ru/ff0d664e
OKCHIOB
42 OcHoBaHHsI: COCTaB, KIacCUPUKALIUS, bu6mmoreka I[IOK
HOMEHKJIaTypa 02.02.2024 | https://m.edsoo.ru/ff0d67ca
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43 [TomyuyeHnue u XuMHYECKHE CBOMCTBA bubnmoreka [JOK
OCHOBaHUU 07.02.2024 | https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, knaccudukarnus, bu6mmoreka LIOK
HOMEHKJIaTypa 09.02.2024 | https://m.edsoo.ru/ffOdfee2
45 [TonydyeHue U XMMHUYECKUE CBOMCTBA bubnmoreka [JOK
KHCJIOT 14.02.2024 | https://m.edsoo.ru/ffOdfee2
Co cpeaHue): HOMEHKIIaTypa,
46 CH;I(i)éBII) H)z)IJ{IH q)eHI;ﬂMXI:II;JJ;I:szHe bubmorexa HOK
y Y ’ 16.02.2024 | https://m.eds00.ru/00ad9474
CBOICTBa
[IpakTuyeckas padota Ne 6. Perenune
47 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnuoreka [IOK
«OCHOBHBIE KJIaCChl HEOPTAHUYECKUX 20.02.2024 |  https://m.edsoo.ru/00ad9b7c
COEIMHEHUI
48 ['eneTnyeckas CBs3b MEXKIY KilaccaMu bubnmnoreka [IOK
HEOPraHUYECKUX COEANHEHNN 23.02.2024 | https://m.edsoo.ru/00ad9a50
49 O06o0011eHne U cucTeMaTH3aIus bubnmorexa [JOK
3HaHUI 27.02.2024 | https://m.edsoo.ru/00ad9ch2
KonTpomabnas padora Ne3 no teme
50 "OCHOBHBIE KJIACCHI HEOPTAHUUECKUX bubmorexa HOK
o P 01.03.2024 | https://m.edsoo.ru/00ad9ela
COeIMHEHU N
[TepBBIe TOMBITKN KIIACCH(PUKAITAN
51 XUMHYECKUX 3JIeMeHTOB. [ToHsTHE O bubmorexa [IOK
' 08.03.2024 | https:/m.edsoo.ru/00ad9ffa
rpynmnax CXOQHBIX SJIEMEHTOB
[lepronnueckuii 3aK0H U
52 [Tepuoawndeckas cucTeMa XUMHYIECKHX bubmorexa HOK
pHOA 13.03.2024 | https://m.edsoo.ru/00ada52¢c
anemenToB 1. . Menneneepa
53 [Tepuosl, TpyIIIIEL, IO TITTBI bubmorexa HOK
PHOABL TPYIHIEL TOATPY 15.03.2024 |  https:/m.edsoo.ru/00ada52c
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Ctpoenne atoMoB. CoCTaB aTOMHBIX

bubmuorexa [JOK

4
> anep. N3oTonsl 19.03.2024 | https://m.edsoo.ru/00ada342
CtpoeHue 3IEeKTPOHHBIX 000JI0YEeK
55 atoMoB djieMeHToB [lepnoanyueckoii bubmorexa LOK
pHOA 22.03.2024 | https://m.edsoo.ru/00ada6bc
cuctemsl J. 1. Menpaeneepa
XapakTepucTuKa XUMHUYECKOTO
56 3JIEMEHTA 110 €T0 MOJI0KEHUIO B bu6mmoreka [IOK
[Tepuonnueckoii cucreme 1. U. 26.03.2024 | https://m.edsoo.ru/00adag824
MenneneeBa
3nauenwue [lepuoanueckoro 3akoHa
57 JUISl pa3BUTHA HayKH U npaktuku. /1. . bubnuoreka [IOK
MeHieneeB — y4CHBIN, IEeAaror u 29.03.2024 | https://m.edsoo.ru/00ada96e
rpaXXTaHUH
58 DIIEKTPOOTPULIATETLHOCTh AaTOMOB bubnuotexa [JOK
XUMHUYECKHUX DIIEMEHTOB 03.04.2024 | https://m.edsoo.ru/00adaab8
59 Honnast xuMuueckast CBsI3b bubmorexa [JOK
05.04.2024 | https://m.edsoo.ru/00adac34
60 KoBanentnas nmossipHast XuMu4eckas bubnmnoreka [IOK
CBSI3b 10.04.2024 | https://m.edsoo.ru/00adaab8
61 KoBasieHTHAs HenosipHas XUMUYECKast bubnuoreka [IOK
CBSI3b 12.04.2024 | https://m.edsoo.ru/00adaab9
62 CrerneHp OKUCIIEHUS bubmmorexa LHOK
17.04.2024 | https://m.edsoo.ru/00adae28
63 OKHCIUTENbHO-BOCCTAHOBUTENLHBIE bubnmnoreka [IOK
peaxkuuu 19.04.2024 | https://m.edsoo.ru/00adb076
64 OKHUCIATEN U BOCCTAHOBUTEIIH bubmmorexa LHOK
23.04.2024 | https://m.edsoo.ru/00adb076
65 Kontponbnas pabota Ne4 mo teme bubmuorexa [JOK
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«Ctpoenue atoma. XMMHUYECKast 26.04.2024 | https://m.edsoo.ru/00adb486
CBSI3b)»
66 PesepBHeiil ypok. O600ICHHE U 1 bubnuoreka [IOK
cucTeMaTtu3aius 3HaHUI 01.05.2024 | https://m.edsoo.ru/00adb33c
67 PesepBHbIil ypok. O6001ICHHE 1 1 bubnmoreka [JOK
cHUCTeMaTH3aIus 3HAaHUH 03.05.2024 | https://m.edsoo.ru/00ad9ch2
68 PesepBHeIil ypok. O000ICHHE 1 1 bubnunoreka [IOK
cUCTEMAaTH3alusA 3HaHUI 08.05.2024 | https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO HACOB I10 68

[TPOI'PAMME
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9 KJIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne Jara uupposbIie
Tema ypoka Konrpoabuble | IlpakTnyeckue
n/n Bcero U3yYeHUS o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypchbl
[lepuoanueckuii 3aK0H.

1 Ilepuonuueckas cucrema 1 bubnunoreka [IOK
XUMHYECKHUX d1eMeHTOoB []. U. 05.09.2023 | https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOWCTB XMMHYECKHUX 3JIEMEHTOB 1 bubmorexa [IOK

. 07.09.2023 | https://m.edsoo.ru/00adb6hb6
MEPBBIX TPEX MEPUOOB

3 Knaccudukanus n HoMeHK1atypa 1 bubnuoreka [IOK
HEOPraHWYECKHUX BEIIECTB 12.09.2023 | https://m.edsoo.ru/00adb7e2

4 Buasl xuMudeckol CBSI3U U THITBI 1 bubmuorexa [JOK
KPUCTAJUTMYECKUX PEIIECTOK 14.09.2023 | https://m.edsoo.ru/00adbac6
KontponbHas padora Nel mo teme

5 I1 i 1 1
«IToBTOpEHUE U yriTyONeHUE 3HAHUHA 19.09.2023
OCHOBHBIX pa3JIeNioB Kypca 8 kiracca»

6 Knaccudukanus XuMmuueckux 1 bubnuoreka [IOK
peaKkLuii Mo pa3aTuYHbIM IPU3HAKAM 21.09.2023 | https://m.edsoo.ru/00adbcb0
[ToHsTHE O CKOPOCTH XUMUUYECKOMN

7 eakuu. [ToHsATHE O TOMOTEHHBIX U 1 bubmorexa [IOK
PeAKIUH. 26.09.2023 | https://m.edsoo.ru/00adbe9a
TETEPOreHHBIX PEAKLIUAX
[TonsiTHE O XMMHUYECKOM

8 aBHOBecuH. DaKTOPHI, BIUSIOIINE 1 bubmorexa HOK
P ' - 28.09.2023 |  https:/m.edsoo.ru/00adc28c

Ha CKOPOCTh XUMUYECKOM PEaKIINK U
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M0JIO)KEHUE XUMUYECKOTO
paBHOBECHS

OKUCIIUTEIIEHO-BOCCTAaHOBHUTCIIHLHEIC

bu6mmoreka LIOK

9
peaxkuu 03.10.2023 | https://m.edsoo.ru/00adcade
Teopust 3IEKTPOTUTUYECKON
10 uccoruaiuu. CUIbHBIC U CI1a0bIe bubmorexa [IOK
AMCCORTAMTI. 05.10.2023 | https:/m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI
11 HonHble ypaBHEHUS peakIuid bubmorexa [IOK
P peardt 10.10.2023  https://m.eds00.ru/00add448
XUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHMH B CBETE IPEACTABICHUI bubnuoreka [IOK
00 DJIEKTPOIUTUICCKON 12.10.2023 | https://m.edsoo.ru/00add5d8
JUCCOLIMAITAN
XUMHYECKHE CBOMCTBA COJIEH B
13 CBETe MPEICTaBICHUI 00 bubmorexa [IOK
P . 17.10.2023 | https://m.edsoo.ru/00add8h2
AIEKTPOJIUTUYECKON AUCCOLUAIIII
14 [TonsiTve o ruapoU3e comei bubmorexa [IOK
P 19.10.2023 | https://m.edsoo.ru/00add9d4
15 O06o001IeHre B CHCTeMaTH3AIHS bubmuorexa [JOK
3HaHUH 24.10.2023 | https://m.edsoo.ru/00addd12
[IpakTuueckas padora Ne 1.
16 «PerieHne sKCIepuMeHTaIbHBIX bubmiorexa HOK
P 26.10.2023 | https://m.edsoo.ru/00addbfa
3a/1aw»
KonrtponsHast padora Ne2 o teme
17 «DNEeKTPOIUTHYIECKAS JUCCOITAAIIHS bubmorexa [IOK
- AHCCOTUALITA. 31.10.2023 | https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUU B PACTBOPAX)
18 OO1as xapakTepUCTHKA TaJIOTEHOB. bubnuoreka [IOK
XHWMHYECKHUE CBOICTBA HA IPUMEPE 02.11.2023 | https://m.edsoo.ru/00addfe2
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xJiopa

Xnopooaopon. ConsiHasi KUCIIOTa,

19 XUMHYECKHE CBOMCTBA, MOTyYeHHE Bubmorexa LIOK
> HOTYHEHHE, 07.11.2023 |  https://m.edsoo.ru/00ade104
MIPUMEHEHHE
[TpakTrueckas padorta Ne 2 o Teme
20 «ITonmydenue cConsTHON KUCIIOTHI bubmmorexa [IOK
YHICHHE €O ’ 09.11.2023 |  hitps:/m.edso0.ru/00ade348
M3ydeHHue e¢ CBOHCTBY»
Brruncnenus o ypaBHEHUSM
21 XUMUYECKUX PEAKITUH, €CITU OJIUH U3 bubmmorexa [IOK
PEAIITH, A 14.11.2023 | https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
99 OO01mas xapaKTepUCTHKA YIIEMEHTOB bubnuoreka [IOK
VIA-rpynmnst 16.11.2023 | https://m.edsoo.ru/00ade64a
AnnoTponHbie MOAU(PUKAIIUN CEPHI.
23 HaxoxneHnune cepsl ¥ €€ COeTMHEHNI bubnuoreka [IOK
B IIpUpOJie. XUMHUYECKHE CBOMCTBA 23.11.2023 | https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopo, CTpoeHHE, bubnuotexa [JOK
(bu3nuecKrue U XuMHUYEeCKUE CBOICTBA 28.11.2023 | https://m.edsoo.ru/00ade802
Oxkcupl ceprl. CepHasi KUCTIOTA,
25 ¢bu3nyecKkrue 1 XuMHYECKHe brbmmorexa LOK
N 30.11.2023 |  https://m.edsoo.ru/00adea28
CBOWCTBA, IPUMEHCHHE
XUMUYECKUE PEAKIUH, JICHKAIE B
OCHOBE TIPOMBIIIICHHOTO CIIOco0a
26 MIOJIy4YEHUsI CEPHOMN KUCIIOTHI. bu6mumoreka [LIOK
XHUMHYECKOE 3arpsA3HEHNE 05.12.2023 | https://m.edsoo.ru/00adec8a
OKpY>KaroIIe Cpeabl COCTUHEHUSIMHU
cepbl
27 Brruucienne MaccoBO TOJIH BBIXOIA Bbu6nmuoreka LIOK
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MPOIYKTA PEaKIIuU 07.12.2023 | https://m.edsoo.ru/00adec8a
OO1m1ast xapaKTepUCTHKA YIIEMEHTOB

o8 VA-rpynmsl. A3or, bubnuoreka [IOK
pacnpocTpaHeHue B IPUPOJIE, 12.12.2023 | https://m.edsoo.ru/00adeeab
(bu3nUecKre U XUMUIECKUE CBOICTBA
AmMHaK, ero Gu3nvecKue u

29 XUMHYECKHUE CBOWCTBA, IOJyUYeHUE U bubmorexa LIOK

’ 14.12.2023 | https://m.eds00.ru/00adf004
MIPUMECHEHUE
[TpakTuyeckas pabora Ne 3 o Teme
30 «[lomyueHre aMMuaka, U3y4eHHe ero bubmorexa HOK
Y 1Y 19.12.2023 |  hitps://m.edso0.ru/00adf180
CBOMCTB»

31 ABOTHas KHCIIOTA, €¢ PU3NUECKHE U bubnunoreka [IOK
XUMHYECKHUE CBOMCTBA 21.12.2023 | https://m.edsoo.ru/00adf306
Hcnonp30BaHne HUTPATOB U CONEN
aMMOHHS B KaYECTBE MUHEPATBHBIX

32 oOpeHuii. XuMuieckoe bubmorexa [IOK
Y0P ) N 26.12.2023 | https://m.eds00.ru/00adf518
3arpsi3HEHUE OKPYIKAIOIIEeH CpeIbl
COETMHEHUSIMU a30Ta
®docdop. Oxcun pochopa (V) u

33 ¢ocg;p;aﬂKnélg;a%;élnieZKHeH bubmmorexa LOK

P . 28.12.2023 | https://m.edsoo.ru/00adf68a
XUMHYECKHUE CBOICTBA, MOIyYCHUE
Ucnons3oBanue ¢pocdaros B

34 Ka4yeCcTBe MUHEPATbHBIX YIOOPECHUH. bubnmnoreka [IOK
3arpsi3HEHUE PUPOTHOMN CPEIbI 11.01.2024 | https://m.edsoo.ru/00adfc20
dbocharamu
Vruepon, pacupocTpaHeHHE B

35 npu z : gn3ﬁzecgie11ngnquKHe bubmorexa HOK

PHPOAE, 16.01.2024 | https:/m.edsoo.ru/00adfd9c

CBOMCTBa
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Oxkcupl yriepoaa, ux Gu3ndeckue u
XUMHYECKHE CBOMCTBA.

bubmuorexa [JOK

36
DKOJIOTHYECKHUE MPOOITIEMBI, 18.01.2024 | https://m.edsoo.ru/00adfebe
CBsI3aHHBIC ¢ OKcuaoM yriepoaa (1V)
37 VYrosbHast KHCIOTA U €€ COJU bubmorexa HOK
23.01.2024 | https://m.edsoo.ru/00ae006c
[TpakTuyeckas padora Ne 4 mo reme
38 "[losyyeHne yriekucioro rasa. bubnuoreka [IOK
KadecTtBeHHas peakiys Ha KapOOHaT- 25.01.2024 |  https://m.edsoo.ru/00ae027e
HoH"
[TepBoHavyaIbHBIE TOHATHS 00
39 OpPraHMYECKUX BEIICCTBAX KaK O bubmorexa HOK
P 30.01.2024 | https://m.edsoo.ru/00ae054e
COCIMHEHUSX yriepoaa
40 Kpewmuuii u ero coeiHeHust bubmorexa [IOK
P 01.02.2024 | https://m.edsoo.ru/00ae080a
ITpakTruueckas padora Ne 5.
41 Pelrenne sxkcniepuMeHTalIbHBIX 3a1a4 bubnuoreka [IOK
1o TeMe «Baxuelmme HeMeTauTbl U 06.02.2024 | https://m.edsoo.ru/00ae0bf2
HX COCIUHCHHMS
KonTponbnas padota Ne3 o teme
42 «BaxxHenmme HeMeTalJIbl U UX bubmotexa [IOK
08.02.2024 | https://m.edsoo.ru/00ae0el8
COCTMHCHUS
OO01mmas xapakTepucTuka
XUMHUYECKHUX DJICMECHTOB —
43 METaJI0B. MeTajindeckas CBs3b U bu6mmoreka I1IOK
MeTaJlJIN4ecKasi KpUCTaNINYECKast 13.02.2024 | https://m.edsoo.ru/00ae103e

peuieTka. Pu3nUecKUe CBOMCTBA
METaJJIOB
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XUMHUYECKHE CBOMCTBA METAJLIIOB.

44 DIIEKTPOXUMUYCCKHUH Ps bubmorexa [IOK
P N P 15.02.2024 | https://m.edsoo.ru/00ae1156
HaIPsDKCHUH METaJIJIOB
O0u1re crnocoObl NOTy4EHUS
MetasuioB. CriiaBbl. BerauciieHus 1mo
45 ABHCHUSAM XUMHUYECKUX PEaKIUi bubmorexa [JOK
P PEAKIUIL, 20.02.2024 | https://m.eds00.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COACPIKHUT
MIPUMECH
46 [ToHsiTHE O KOPPO3UH METAIIIIOB bubmmorexa [JOK
PP 22.02.2024 | https://m.edsoo.ru/00ae1278
bubmuorexa [JOK
4 Hlenourie MeTantst 27.02.2024 | https://m.edsoo.ru/00ae14b2
48 OKcubl ¥ THAPOKCUIBI HATPUS U bubmuorexa [JOK
Kanust 29.02.2024 | https://m.edsoo.ru/00ae14b2
49 [llenouHo3eMenbHBIC METATIITBI — bubmuorexa [JOK
KAJIBIAN 1 MarHui 05.03.2024 | https://m.edsoo.ru/00ael15e8
50 Baxxueiinme coeIMHEHUS KATbIUS bubmmorexa HOK
A B 07.03.2024 | https://m.edsoo.ru/00ae15e8
51 O06o001IeHre B CHCTeMaTH3AIHS
3HAHWH 12.03.2024
52 JK&cTKOCTh BOABI M CITOCOOEI €€ bu6nmuoreka [IOK
yCTpaHEHUs 14.03.2024 | https://m.edsoo.ru/00ae1886
[TpakTruyeckas pabota Ne 6 o reme
53 "JKeécTKOCTh BOJBI M METOJHI €€ bubmmorexa [JOK
" 8 8 19.03.2024 | https://m.edsoo.ru/00aelae8
YCTpaHECHUS
. bubmuorexa [JOK
>4 ATIOMHHI 21.03.2024 | https://m.edsoo.ru/00aelc64
55 AMdoTepHbIe CBOMCTBA OKCHIA U bubmuorexa [JOK
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THUIpOKCHIA 26.03.2024 | https://m.edsoo.ru/00aelc64
bubmuorexa [JOK
% AKeneso 28.03.2024 | https://m.edsoo.ru/00ae1d86
57 Oxkcubl, TUIPOKCUIBI U COJIU HKelle3a bubnuoreka [IOK
(1) u xxene3a (1) 02.04.2024 |  https://m.edso0.ru/00ae35e6
58 O06001IeH e U cUuCcTeMaTH3AIUS
3HAHUU 04.04.2024
[IpakTuueckas padorta Ne 7.
59 Pemenue sxkcnnepuMeHTaABHBIX 33724 bubnuoreka [IOK
1o Teme «BakHeuIme MeTaibl U uX 09.04.2024 | https://m.edsoo.ru/00ae3de8
COCTTUHEHUS
Boruncnenus no ypaBHeHUsIM
XUMHYECKUX PEaKIUi, €CIIM OJIUH U3
60 peareHToB J1aH B U30BITKE UITU bu6nmmoreka [IOK
COJIEPKUT NprUMecH. Brruncnenus 11.04.2024 | https://m.edsoo.ru/00ael1750
MacCOBOM JTOJIM BBIXOJa POAYKTa
peaxkiuu
61 O06001IeHre U cUCTeMaTH3aIUS
3HaHUH 16.04.2024
KontponbHas padora Ne4 rmo teme
62 «BakHeWe MeTaIbl U UX 18.04.2024
COCTTUHEHUS
63 BemecTsa u maTepuaisl B bu6mmoreka I[IOK
MMOBCETHEBHOM JKU3HU YEIIOBEKa 23.04.2024 | https://m.edsoo.ru/00ae3f50
64 XUMHUYecKoe 3arpsi3HeHNE bu6mumoreka [LIOK
OKpY’Kalolllen cpeabl 25.04.2024 |  https://m.edsoo.ru/00ae4270
65 Ponp xvmuu B pelieHun bubnumoreka [IOK
AKOJIOTUYECKUX MPOoOIIeM 30.04.2024 | https://m.edsoo.ru/00ae4270



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
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https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

66 PesepBHblit ypok. O60011eH1e U 1 bubnmoreka [JOK
cUCTEeMaTU3alus 3HAHUU 02.05.2024 | https://m.edsoo.ru/00ae0d0a
67 PesepBHEIit ypok. O600ICHNE U 1 bubnuoreka [IOK
cUCTEMATHU3AINI 3SHAHUN 07.05.2024 | https://m.edsoo.ru/00adb33c
68 PesepBubIil ypok. O6001ICHUE 1 1 bubnmoreka [JOK
CUCTEMATHU3ANI 3HAHUI 09.05.2024 | https://m.edsoo.ru/00ad9ch2
OBILIEE KOJIMYECTBO HACOB I1O 68

[TIPOT'PAMME
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YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O TPOLECCA
OBA3ATEJBHBIE YYEBHBIE MATEPHUAJIBI IJISA YYEHUKA

METOINYECKHUE MATEPHUAJIBI IJIAA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






