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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 XUMHM Ha YpPOBHE OCHOBHOIO 0OIIEro o0Opa3oBaHUs
COCTaBJ€HA Ha OCHOBE TpeOOBaHUU K pe3yiabTaTaM OCBOCHUS OCHOBHOU
00pa3zoBaTeIbHOM MPOTPpaMMbl OCHOBHOTO OO0IIIEro o0pa3oBaHusl, MPEICTaBICHHBIX
B ®I'OC OOO, a Ttakke Ha oOcHOBe enepalbHON paboueld MPOrpaMmbl
BOCIIUTAHUS U C YYETOM KOHIETIINYU MPENOaBaHusl y4eOHOTO npeaMeTa « XUuMHUsI
B 00pa3oBaTeNbHbIX opranuzanusax Poccuiickoit denepanuu.

[Iporpamma mo xumuu Ha€T TMpEACTaBICHUE O IENSAX, OOIIeW cTpaTeruu
oOy4yeHUs, BOCHUTAHUS U Pa3BUTUA OOYYaIOIIUXCA CPEACTBAMU Yy4eOHOTO
npeaMera, YCTaHABJIMBAET 00s13aTeJIbHOE IPEAMETHOE COJIEpKaHue,
NpeayCMaTPUBAET PACHPEACICHUE €ro Mo KiaccaM U CTPYKTYpUPOBAHUE TIO
pazgenaM M TeMaM IMpPOrpaMMbl MO XUMHUHU, ONPEAEISAET KOJIUYECTBEHHBIE U
KaueCTBEHHBIE XapaKTePUCTUKHU co/iep>KaHus, PEKOMEHTYEMYIO
MOCJIEOBATEIbHOCTh ~ M3YYEHUSI XHMHHU C Y4€TOM  MEXKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€HM, JIOTMKM  y4eOHOro  mporecca, BO3PACTHBIX
OCOOCHHOCTEH  OOy4Yaromuxcsi, ONpeACsIET BO3MOXHOCTH MpeaMeTa IS
peanuzanuu TpeOOBaHMM K pe3yJbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOMU
IpOrpaMMbl Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs, a Takxke TpeOoBaHUH K
pesynbrataMm oOy4eHHs] XMMHUHU HA YPOBHE 1eJIeil n3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBbHON MEATEIbHOCTH OO0YYarollerocs IO OCBOEHUIO
y4eOHOT0 co/iepKaHusl.

3HaHME XUMHH CIYXKUT OCHOBOM [JIsi (OPMHUPOBAHUS MHUPOBO33PEHUS
oOydaromierocsi, ero MpeCTaBICHUl O MaTepUaTbHOM EIUHCTBE MHpPA, BAXKHYIO
poJib UrparoT (POpMUPYEMbIE XUMHEH MPEICTABICHUS O B3aMMOIIPEBPAIICHUSIX
SHEPTrUrd M 00 SBOJIONUHU BEIIECTB B MPUPOJE, O MYTAX PEHICHUS TI00aTbHBIX
npoOjieM yCTOMYMBOTO PAa3BHUTHS YEJIOBEUECTBA — CBHIPHEBOM, IHEPrEeTUUYCCKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIEM 3PaBOOXPAHCHHUS.

N3yuenue xumuu:

CIIOCOOCTBYET  peanm3alid  BO3MOXXHOCTEH IS CaMOpPa3BUTHUS U
dbopMupoBaHUS KyJIbTYPBI IUYHOCTH, €€ 001IeH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCHT BKJIaJ B (D OPMHPOBAHUE MBIIINICHUS] M TBOPUECKUX CIIOCOOHOCTEH
oOydJarommxcs, HABBIKOB HX CAMOCTOSTENBHOW Y4EOHOW JIESTEIbHOCTH,
AKCHEPUMEHTAIBHBIX M MCCJIEAOBATENIbCKUX YMEHUM, HEOOXOJWMBIX KaK B
MOBCEIHEBHOM JKU3HU, TaK M B MPOPECCUOHAITBHOMN JEATENHHOCTH;

3HAKOMHUT CO CHENU(PUKONW HAYYHOTO MBIIUICHUS, 3aKIaJbIBaeT OCHOBBI
LIEJIOCTHOTO B3IJISIAa HA €IMHCTBO MIPUPOABI U YETIOBEKA, SIBISETCS OTBETCTBEHHBIM
3TanoM B (pOPMUPOBAHHUH €CTECTBEHHO-HAYYHON I'PaMOTHOCTH 00YyYaroIINXCs;



crocoOcTByeT (OPMUPOBAHUIO I[EHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
Hay4YHBIM 3HaHUSAM, K PUPOJIE, K YEJTOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTUYECKOE
oOpa3zoBaHue 00y4YaIOIINXCS.

JlanHble HampaBieHUss B OOYYEHMHM XHMHHM OOECNEedYMBAIOTCS CHEIU(PUKON
COIepKaHMsl  y4yeOHOTO  TpeaMeTa, KOTOPBIM  SIBISETCA  MENarorMuecKu
aJanTUPOBAHHBIM OTpakeHueM 0a30BOM HAYKM XMMHUH Ha ONpPENeEHHOM 3Tare eé
pPa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIEro 0Opa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHUE OOYYAIOUIUMUCS CHUCTEMBbI IMEPBOHAYANIBHBIX TMOHSITUNH XUMHH, OCHOB
HEOPraHMYEeCKOM XUMHH W HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TMOHITUN
OpraHUYeCKOM XUMUHU.

Crpyktypa coAep:kaHHusl MPOrpamMMbl MO XUMHUU CPOpPMHUpPOBaHA HA OCHOBE
CUCTEMHOro mojaxona k e€ usyudeHuto. Copep’kaHue CKIAJbIBAETCS U3 CUCTEMBI
MOHATUN 0 XMMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MMOHATUN O XUMHUUECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OpPraHU30BaHbl [0 TPHUHIUITY
MOCJIEIOBATENIbHOTO PAa3BUTHUS 3HAHMI Ha OCHOBE TEOPETHUYECKHUX IMPEACTABICHUIM
Pa3HOTO YPOBHS:

— ATOMHO-MOJICKYJISIPHOTO YYEHHUsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuoanueckoro 3akoHa /[. 1. MeHeneeBa Kak OCHOBHOTO 3aKOHA XUMUU;

— YYEHHS O CTPOEHHUH aTOMA U XUMHYECKOU CBA3U;

— TpeCTaBICHUN 00 JIEKTPOJIUTHYECKOM AMCCOIMAIMM BEUIECTB B
pacTBopax.

Teopernueckne 3HAHUA pacCMaTPUBAIOTCA HA OCHOBE OMIIMPUYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JPYroMy, BBINONHAS (YHKIHH OOBSACHEHHS W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUS U BO3MOKHOCTEH MPAKTHUUYECKOTO MPUMEHEHUS U TOJIYYEHUS
U3Y4YaeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XHMHH  CIIOCOOCTBYET  (POPMHUPOBAHUIO
MPEJCTABICHUS] O XUMUYECKON COCTABJISAIOLICH HAYyYHOU KAPTHUHBI MHUPA B JIOTHKE
e€ CHUCTEeMHOW NpPHUPOJbI, IIEHHOCTHOTO OTHONIEHUS K HAay4YHOMY 3HAHUIO H
MeToJaM NO3HaHMs B Hayke. M3yueHHe XUMUU TPOUCXOAUT C MPUBICYEHHUEM
3HAHWA W3 paHee HM3yYEHHBIX Y4eOHBIX MpeaMeToB: «OKpyKaroIMid MHUDPY,
«buonorus. 57 knacce» u «duznka. 7 Kiacey.

[Ipy wW3ydeHWM XUMHUM TPOUCXOAUT (HOPMHUPOBAHWE 3HAHWUKH OCHOB
XUMHUYECKOW HAyKH Kak 00JIaCTU COBPEMEHHOI0 €CTECTBO3HAHUS, MPAKTUYECKOU
NEATENIbHOCTU YeJIOBEKa M KaK OJHOTO W3 KOMIIOHEHTOB MHUPOBOM KYJIbTYpHI.
3amaya y4eOHOTO mpeaMeTa COCTOWT B (OPMHUPOBAHUU CHCTEMBl XUMHUYECKHX
3HAHUM — BaKHEUIIUX (PAKTOB, MOHSATUM, 3aKOHOB ¥ TCOPETUUECKHUX IMOJIOKCHHH,
JOCTYMHBIX 0000IEHUI MUPOBO33PEHUYECKOTO XapaKkTepa, sA3blka HayKH, B



OpUOOIIEHNH K HAyYHBIM METOJaM T[O3HAHUSA TPU HW3YYCHHH BEIIECTB H
XUMUAYECKUX peakuuid, B GOPMHUPOBAHUN U PA3BUTUH TMO3HABATEIHHBIX YMEHUU U
UX TPUMEHEHUU B Yy4yeOHO-IIO3HABATENBHOM M Y4EOHO-UCCIEN0BATEIBCKON
AESITebHOCTH, OCBOCHMHM NPaBHJ 0€30MacHOro oOOpaimieHusi C BEIIeCTBaMU B
MOBCEITHEBHOM JKU3HMU.

[Ipy M3y4eHUM XMMHUU HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3Ha4YeHHE MPUOOPETU TaKUe IETH, KaK:

— (¢GopMUpOBaHHWE WHTEIJIEKTYyallbHO pAa3BUTONW JIMYHOCTH, TOTOBOM K
caMo00pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIIBHOMY MPHHSTHIO PEIICHUH,
CHIOCOOHO aanTUPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBUSM KH3HHU;

—  HampaBJICHHOCTh OOYyYeHHMS Ha CHCTEMaTH4ecKoe MpuOoOIIeHHUEe
O0yJaromMXxcs K CaMOCTOSTEIbHON IMO3HABATEIBHOW [EATEITHHOCTH, HAyYHBIM
METOZlaM TIO3HAHUA, (POPMHUPYIOIMM MOTHBAIMIO M Pa3BUTHE CIIOCOOHOCTEH K
XHMHWH;

— obecrnieueHne yCIOBUM, CIOCOOCTBYIOMINX MPUOOPETEHHIO 00yYarOIIUMHUCS
OIbITa Pa3HOOOpPA3HOW JEATEeTHbHOCTH, TMO3HAHUS W CAMOIO3HAHWS, KIIFOUEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), WUMEIONIUX YHUBEPCAIbHOE 3HAYCHUE IS
pa3IMYHBIX BUJIOB JESTEILHOCTH;

— (dopmupoBanue oOmEeH (QYHKIIMOHATBHOW U  €CTECTBEHHO-HAy4YHOMU
rPaMOTHOCTH, B TOM 4YHCJE YMEHUU OOBICHATH U OICHUBATH SIBJICHUSA
OKPYXAIOIEr0 MHpA, WCIOJb3ysl 3HAHUS M OIBIT, MOJYyYEHHbIE NpPU H3yUYECHUU
XUMHH, TPUMEHSATh WX MPU PEIIeHWH NpoOJieM B MOBCEIHEBHOW JKU3HU U
TPYIOBOM J1€ATETbHOCTH;

— ¢opMmupoBaHHe Y OOy4YalOIIUXCS T'yMAaHHUCTHMYECKHX OTHOIICHUH,
NOHUMAHUS [EHHOCTH XHUMHUYECKUX 3HAHUM HJis BBIPAOOTKH DKOJOTHYECKU
11eJIeCO00pa3HOro TMOBEJEHUSI B OBITY W TPYIOBOM JEATEIBHOCTH B IENAX
COXPAaHEHUS CBOETO 3/I0POBbS M OKPY>KAIOIIEH MPUPOTHOMN CPEIbI;

— pa3BUTHE MOTHUBAIMHM K OOYUYEHHUIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO H
CAMOBOCIIMTAHMIO HAa OCHOBE YCBOGHHsS  OOIIECUYEIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HpO(UIIS U HANpaBICHHOCTH JajbHeHIero
o0yJeHHUS.

OOmiee uucaO 4YacoB, OTBEAEHHBIX JUIA H3YYEHHUS XHUMHHM Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHusi, cocTaBisieT 136 yacos: B 8 kiacce — 68 yacos (2
Jaca B He/lel0), B 9 kiacce — 68 yacoB (2 yaca B HeJIeI0).



COAEPXAHUE OBYUEHUA

8 KIIACC

IlepBoHayabHbIE XMMUYECKHE MOHATHUS

[Ipenmer xumuun. Posib XMMUK B KU3HU 4YEJIOBEKa. XUMHUS B CUCTEME HayK.
Tena wm BemecTBa. du3nMyeckue CBOWCTBA BEIIECTB. ATrPEraTHOE COCTOSIHUE
BemiecTB. [loHsiTe 0 MeTogax MO3HAHMUS B XUMUU. UHUCThIE BEIIECTBA U CMECH.
Crnioco0nI pa3jeneHust cMeceil.

ATOMBI W MOJIEKYJIBl. XUMHYECKHE dJIeMEHThl. CHUMBOJIBI XUMHUYECKUX
31eMeHTOB. [IpocThie U CIIOKHBIE BEIECTBA. ATOMHO-MOJIEKYJIIPHOE YYEHHUE.

Xumunueckas Qopmyna. BajaeHTHOCTh aTOMOB XUMHYECKHX JJIEMEHTOB.
3aKkOH TIOCTOSIHCTBA cocTaBa BemiecTB. (OTHOCUTEIbHAs aTOMHas Macca.
OtHOocHuTENbHAS MOJIEKYJIsIpHAsg Macca. MaccoBas J10Ji1 XUMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KonnuecTBo BemniectBa. Moiib. MonsipHast Macca. B3auMoCBsi3b KOJIMUECTBA,
Macchl W 4YHCIa CTPYKTYPHBIX €IMHHI[ BemiecTBa. Pacu€tel mo Qopmynam
XUMUYECKUX COCTUHCHHM.

du3nUecKue U XUMHUUYECKHE SBJIICHUS. XUMHUECKasl peakius U e€¢ Mpu3HaKH.
3aKOH COXpaHEHHsS MacChl BEUIECTB. XMMHUeckue ypaBHeHus. Knaccuduxanus
XUMHYECKUX pEaKIHi (COeTMHEHMS, Pa3JIOKEeHHs, 3aMEeIleHUsI, 0OOMEHa).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYII0H, MpaBuiaMu paboThl B J1aOOpaTOpUH U
npuéMamMu oOpamieHus: ¢ J1abopaTOpHBIM 00OPY/IOBaHUEM, U3yUYEHHUE U OIHMCAHHE
bU3MYECKUX CBOMCTB OO0Opa3lloB HEOPraHWYECKHX BEIIECTB, HAOJIOJCHUE
¢usnueckux (TUIaBICHHE BOCKA, TasHUE JIbJa, pAacTUpaHHE caxapa B CTYIIKE,
KUIEHUE W KOHAEHCAlWs BOJbI) U XUMHUYECKUX (TOPEHUE CBEYH, MPOKAJIMBAHUE
MEJTHOM TIPOBOJIOKH, B3aUMOJICHCTBHE Mela ¢ KHCJIOTOMN) SIBICHUM, HAOII0IeHUE U
ONMCaHWE NPHU3HAKOB IMPOTEKAHUS XUMHYECKHX peakuui (pa3iioKEeHHE caxapa,
B3aMMOJICHICTBHE CEPHOM KHUCIOTHI C XJIOPUIOM Oapusi, pa3lioKeHHE TUIPOKCHIA
menu (II) mpu HarpeBanuu, B3auMoAeHCTBHUE kele3a ¢ pacTBopoM conu meau (II),
M3y4eHHE CIOCOOOB pa3JeieHHs] CMEcei: ¢ MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbITIApUBAHUE, JUCTHLIAIMS, XpoMaTorpadusi, MpOBEJCHUE OUYUCTKH TTOBAPEHHOU
conmv, HaOJIOJEHWE W  ONUCAaHHWE  Pe3yJIbTaTOB  MPOBEACHHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUs MACChl, CO3JAaHUE MOJEIEH MOJIEKYII
(1rapocTep>KHEBBIX ).

Ba:xHelilue npeacTaBuTe 1M HEOPraHUYECKUX BeleCTB

Bo3nyx — cMech ra3oB. CoctaB Bo3nyxa. Kucinopon — 3ineMeHT U mpocToe
BemiecTBo. HaxoxkaeHue Kuciopona B MNpupojae, (PU3MUECKUe U XUMHUYECKHE
cBoicTtBa (peakiuu ropeHusi). Oxcunabl. [Ipumenenne kuciopoga. CriocoObl



MOJIy4YeHUs KHUCIOpoJa B Jlabopatopuud ©  TIpombilieHHOCTH. Kpyrosopot
KHCJIopoa B ipupojie. O30H — aJuioTpornHas MOJIU(PUKAIIS KUCIOPOIa.

TeroBoll 3P(deKT XMMHUYECKOW peakUuu, TEPMOXUMHUYECKHUE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE pPEAKIUU. TOIUIMBO: yrojdb M METaH. 3arpsA3HCHHE
BO3/1yXa, yCWJICHHE TapHUKOBOTro 3¢ (deKra, pa3pylieHue 030HOBOTO CIIOS.

Bogopon — »memeHT uM mpocroe BemecTBO. HaxoxaeHue Bomopona B
npupojie, GuMyeckue MW XHMHYECKHE CBOMCTBA, NPUMEHEHHE, CIOCOOBI
nonyyeHus. Kucnotsl u comnm.

Monsipabiii  00b€M  ra3oB. Pacy€Thl 1O XHUMHUYECKUM YPaBHECHHSIM.

dusnyeckue CBOKMCTBa BOJbl. Boaa kak pactBoputenb. PacTBOpBL.
HaceblllieHHbIE M HEHACHIIIEHHbIE PAaCTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBasi 10Jisl BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOAbl. OCHOBaHUS.
Ponb pacTBOpOB B mpupojie U B KU3HU 4enoBeka. KpyroBopoT BOAbI B MPUPOJE.
3arpsi3HeHre NPUPOIHBIX BOJI. OXpaHa U OYMCTKA IPUPOJAHBIX BOJ.

Knaccuduxanus nHeopranumdeckux coenuHeHuid. Oxcuabl. Knmaccudukarus
OKCUJIOB:  cosieoOpasyromniue  (OCHOBHBIE, KHUCIOTHBIE, aMpOTEpHBbIE) U
HecosneoOpasyromue. HomeHnknatypa okcuaoB. Dusnyeckne W XUMHUYECKHUE
CBOMCTBa OKCUJIOB. [loyueHne okcuaos.

OcunoBanusi. Knaccudukanuss ocHOBaHMHM: MIENOYM U  HEPACTBOPUMBIE
ocHoBaHus. HomeHknaTypa ocHoBaHuil. ®PuU3MUECKHE W XMMHUYECKHE CBOWMCTBA
ocHoBaHui. [lorydeHue ocCHOBaHUI.

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucnoT. duznueckue u
XUMHUYECKHE CBOMCTBAa KHUCIOT. Psan aktuBHoctn meramnoB H. H. bekxerosa.
[Tomydenue KUCIOT.

Conu. Homenkiatypa coisieil. @u3ndeckue U XMMUUYECKHE CBOMCTBA COJICH.
[Tomyuenue coeit.

I'eneTnyeckas cBA3b MEK]y KJIaCCAMH HEOPraHUYECKUX COETUHEHUM.

Xumuueckuit IKcnepumenm:

KA4YECTBEHHOE ONPEAEIECHUE COJECPKAHUSA KUCIOPOa B BO3AYyXE, MOJYUYCHHE,
coOupaHue, pacno3HaBaHWE H U3YYCHHE CBOWCTB KHCJIOpOAa, HabOIo/IeHne
B3aUMOJCHCTBUSL BEIIECTB C KHUCJIOPOJOM M YCJIOBUS BO3HHUKHOBEHUS U
MpeKpamieHus ropeHus (mokapa), O3HAKOMJICHHE C 0Opa3llaMHd OKCHJIOB U
OMMCaHWE HUX CBOWCTB, MOJy4YeHUE, COOMpAHHE, PACMIO3HABAHME U HU3YUYEHUE
CBOWCTB BOAOpoOJia (TopeHue), B3aumojacicTBue Bojopojaa ¢ okcuaoMm menu (II)
(BO3MOXHO HCIIOJIB30BAaHUE BUICOMATEPHAJIOB), HAOIIOACHUE OOPA3I[OB BEIIECTB
KOJIM4YecTBOM 1 MOJb, HCCII€IOBaHHE OCOOEHHOCTEH pPAacTBOPEHHUS BEUIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJICHHE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aWMMOJECHCTBHE BOJBI C METAJNIAMHU
(HaTpuem M KajabiueM) (BO3MOXKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB),



UCClieIOBaHUE O00pa3lOB HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB,
HaOJI0/ICHNEe U3MEHEHUsI OKPACKU MHAMKATOPOB B PACTBOpAX KUCIOT U IIEIOUEH,
u3ydeHue B3amMmojericTBus okcuaa meaw (l1) ¢ pacTBopoM cepHOM KHCIIOTHI,
KUCJIOT C MeETAJUIaMH, pPEakUuid HEUTpaau3aluy, [OJYYEHHE HEpPaCTBOPUMBIX
OCHOBAaHMH, BBITECHEHHE OJHOTO METaljla JAPYTMM U3 PAacTBOpaA COJIM, PEIICHUE
AKCIIEPUMEHTAJIbHBIX 3a/lad N0 TeMe «BaxkHelmme Kiaacchl HEOPraHUYECKUX
COCIMHECHUI.

IHepuoagnuecknit 3axkoH u Ilepumoauyeckass cucreMa XUMHYECKHUX
ieMenToB JI. W. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBS3b.
OKHuCIUTEBHO-BOCCTAHOBUTE/IbHBIE PeaKIUU

[lepBble TOMBITKK KiIacCU(PUKAMK XUMHYECKUX dJeMeHToB. [loHsaTtue o
IPYIINax CXOJHBIX D3JIEMEHTOB (IIEJIOYHBIE M MIEJTOYHO3EMEIbHbIE METaJIIbl,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yloT aM(pOTEPHBIC OKCHIbI
U TUJPOKCUIBI.

[Tepuonnueckuii 3akoH. [lepuoauueckas cucTeMa XMMHUYECKUX 3JI€MEHTOB /1.
N.  MenneneeBa.  KoporkomepruogHas U JUIMHHONEPUOIHAs dbopmbl
[Tepuonnueckoit cucrtembl xumuueckux snemeHToB J[. . Menaeneesa. Ilepuomas
u rpynmbl. OuU3NMYecKuil CMBICT MNOPSAKOBOrO HOMEpA, HOMEPOB Nepuoja u
IPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX siep. M3otomnsl. DnekTpoHbl. CTpoeHue
ANEKTPOHHBIX  000J0uek atoMoB TepBbiX 20 XUMHUYECKHUX DJIEMEHTOB
[Tepuognueckoit cucremsl Jl. WM. MenpaeneeBa. XapakTepUCTUKAa XHUMHUYECKOTO
3JIEMEHTA 110 ero nosiokeHuto B Ilepuonnueckon cucreme /. 1. Menneneesa.

3aKOHOMEPHOCTH HM3MEHEHHUSl pajJuyca aTOMOB XWMHYECKHUX 3JIEMEHTOB,
METAUINYECKUX U HEMETALUIMYECKUX CBOMCTB 110 TPYIIIIAM U [IEPUOIAM.

3nauenue Ilepuoauueckoro 3akoHa u [leproanueckoi CUCTEMbl XMMUYECKUX
BJIEMEHTOB U Pa3BUTUA Hayku W npakTuku. [[. . MenaeneeB — y4y€HbI U
rpaXkJ1aHUH.

Xumunueckass cBs3b. KoBasieHTHass (MOJsipHAs M HEMOJSIpHAsi) CBSI3b.
DNEKTPOOTPUIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. VIOHHAS CBS3b.

Crenenp  okuciieHusi.  OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE  PEAKIHUU.
[Tporuiecchl okuciaeHus: U BOCCTaHOBIIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IlOB BEMIECTB METAJUIOB M HEMETAIJIOB, B3aUMOJCHCTBUE
TUAPOKCHIA LIMHKA C PACTBOPAaMHM KHUCJIOT M UIEJIOYEH, IMPOBEAECHUE ONBITOB,
WUTIOCTPUPYIOIIAX — MPUMEPBI  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUU
(ropenue, peakiuu pa3ioKeHHs, COSTUHEHUS).

Mexcnpeomemmunle cea3u



Peanuzanus MeXnpeIMETHBIX CBsI3eM MpU HM3yYeHUHM XUMHUU B 8 Kjacce
OCYIIECTBIISIETCS 4epe3 HCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHATUM, TaK U TOHSATUM, SBJISIOMIMNXCS CUCTEMHBIMU JIJI1 OTAEJIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOT'O LIMKJIA.

OO01ue ecTeCTBEHHO-HAYUYHbIE TOHATHUS: HAy4YHBIM (pakT, rumoresa, Teopus,
3aKOH, aHaJu3, CHUHTE3, Kilaccuukamus, MNepUOJUIHOCTh, HAOIIOJICHHUE,
AKCIIEPUMEHT, MOJICIMPOBAHUE, U3MEPEHUE, MOJEIb, SIBIICHUE.

®usuka: Marepus, aToMm, OHJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH],
U30TOIbl, PaJIMOAKTUBHOCTh, MOJIEKYJIA, IJIEKTPUUYECKUI 3apsij, BEIIECTBO, TEJNO,
00bEM, arperaTHO€ COCTOSIHUE BEIECTBA, a3, (M3UYECKUE BEIIUYUHBI, €IUHUIIBI
U3MEPEHHUs, KOCMOC, TJIaHEThI, 3BE€3/1bl, COJIHIIE.

buonorus: hotocunTes, npixanue, ouocdepa.

I'eorpadusi: atmocdepa, rugpocdepa, MHUHEpabl, TOpPHbIE MOPOJIBbI,
MOJIE3HBIE UCKOMAEMbI€, TOILIMBO, BOJHBIC PECYPCHI.

9 KJIACC

BemecTBO M XUMHYECKAs peaKIus

[Tepuonnueckuii 3akoH. [lepuoanueckasi CHCTEMa XUMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB IMEPBBIX TPEX TNEPUOMAOB, Kajus, KalblUusi M UX
COEIMHEHUII B COOTBETCTBUM C TIOJIOKEHHEM »HieMeHTOB B Ilepuommueckoi
CUCTEME U CTPOEHHUEM UX aTOMOB.

CrpoeHue BellecTBa: BHJABl XUMHUYECKOW CBSI3U. THUIBI KpUCTAIIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAUIMUECKON PEIIETKU U
BUJIa XUMHUYECKOHN CBS3H.

Knaccudukainus 1 HOMEHKIATypa HEOPTraHUYECKUX BEHIECTB. XUMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCA K PAa3JIMYHBIM KJaccaM HEOPraHUYECKHUX
COEIMHEHUI, TEHETUYECKAas CBSI3b HEOPraHUYECKHUX BEILIECTB.

Knaccudukaims XuMUYECKUX peakiuid Mo pa3IudHbIM MpU3HaKaM (10 YUCITy
M COCTaBy YyYacCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIoBOoMY 3ddekrty, 1o
W3MECHEHHIO CTETICHEW OKMCIECHUS XMMHYECKUX IJIEMEHTOB, MO OOpaTUMOCTH, IO
YYACTHIO KaTajau3aTopa). JK30- U dHIAOTEPMHUUECKUE PEAKIUU, TEPMOXUMHUUYECKUE
YpaBHEHHS.

[lonsiTue o ckopoctn xuMuueckoil peakuuu. [loHsiTHe 00 0OpaTHUMBIX U
HEOOpaTUMBIX XHUMHYECKUX peaknusx. [IoHSTHEe 0 TOMOTEHHBIX M TETEPOTeHHBIX
peakuusx. [lonstue o xkarammse. [IoHssTHE 0 XMMHUeCKOM paBHOBecuU. DAKTOPHI,
BIIMSIIOIIME HAa CKOPOCTh XUMHYECKOW PEAKUUMU M IIOJOXKEHHE XUMHYECKOrO
pPaBHOBECHSL.

OKHUCIUTENIbHO-BOCCTAHOBUTENbHBIE  PEaKIUU,  AJIEKTPOHHBIM  OasiaHc
OKHCJIMTENTbHO-BOCCTAHOBUTENBHOU peakunu. COCTaBICHUE YpaBHEHUN



OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKUUd C  HCHOJB30BAHHEM  METOJA
AIIEKTPOHHOTO OamnaHca.

Teopust 2IEKTPOIUTHUECKON JUCCOUMALINN. DIEKTPOIUTHI U HEANEKTPOJIUTBHI.
Katnonsl, annonsl. MexaHu3Mm JUCCOLMALIMM BEIIECTB C PA3JIMYHBIMU BUIAMH
xumuyeckoi cBsizu. CreneHs guccoruanuu. CUIbHbIE U C1a0ble SJEKTPOJIUTHI.

Peakiiuu nonnoro oomMeHna. YciioBusi MpOTEKaHUSI peaKluii MOHHOTO OOMEHa,
IIOJIHBIE W COKpall€HHbIE HWOHHBIE YypaBHEHUs peakuuid. CBONCTBA KHCIIOT,
OCHOBaHMW M COJEHd B CBETe MNPEJCTAaBICHUNA 00  DIIEKTPOIUTHUYECKOU
nucconanuu. KauectBeHHbIe peakiiuy Ha HOHbIL. [[oHsTHE O TUAPOIIU3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME C MOJECJISIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHMYECKUX
BEI[ECTB — METAJIOB M HEMeTauioB (Tpadura W anMasa), CI0XKHBIX BEIIECTB
(x7mopuma HaTpusi), UCCIICIOBAHUE 3aBUCUMOCTU CKOPOCTU XUMUUYECKON peaKiuu
OT BO3JEHUCTBHUS Pa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE AICKTPONPOBOTHOCTHU
pacTBOpOB BENHIECTB, IMpoliecca AUCCOLMAIMUA KHUCJIOT, WIEJI04Yed U  cojeu
(BO3MOXKHO  WCIOJIb30BAaHHE  BHUJEO MATEPHUAJIOB), IPOBEJCHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  MPOTEKaHUS  peaklWii  HMOHHOTO  OOMEHa
(oOpazoBaHme ocanaka, BbIICICHHE Ta3za, oOpa3oBaHUE BOJIbI), OIBITOB,
WUIIOCTPUPYIOIINX ~ MPUMEPBl  OKUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX  pEAKUIUN
(ropeHue, peakiuu pasIoKEHHs, COCUHEHHs), PACTIO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C IIOMOINBIO KAUECTBEHHBIX pEaKIUid Ha HOHBI, pEIICHHE
AKCHEPUMEHTAIBHBIX 3a/1a4.

HemeTaJibl 1 MX COCAUHECHUSA

OO6mast xapakTepucTuka ranoreHoB. (OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne U (U3MUECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TAJIOreHOB. XWMHMYECKHE CBOWMCTBA Ha TMpUMEpe  XJopa
(B3auMoneiicTBUE € MeETaUlaMHM, HEMETAJUIaMH, IIeJo4aMu). XJIOPOBOAOPO.
CongHasi KHCIIOTa, XMMHUYECKUE CBOMCTBa, IMOJy4yeHHE, NpumeHeHue. JlelicTBue
XJIOpa M XJIOPOBOJOPOJA HAa OpPraHM3M 4esoBeKa. BaxHeWmine XJIopuabl U UX
HaXO0XJCHHUE B IPUPOLE.

OO6miast xapakrtepuctuka aneMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue u (puanyeckue CBOMCTBA
MPOCTHIX BEMIECTB — KUCIOPOa U CepPhbl. AJUIOTPOITHBIE MOAU(DUKAIINK KUCIOPOIa
U cepbl. XUMHUYECKHE CBOWMCTBa cephl. CepoBOMOPO, CTpOCHUE, (PU3HUECKHE U
XUMUYeckre cBorcTBa. OKCHABI CEpbl KaK MPEACTaBUTENN KUCIOTHBIX OKCHIOB.
Cepnass xucnora, (U3MYECKHE © XHMHYECKHE CBOWCTBa (oOmume  Kak
MPEACTaBUTENS Kjacca KHUCJIOT H cruerupuyeckne). XUMHYECKHUE PEaKIIHH,
JeXalme B OCHOBE MPOMBIIUICEHHOIO CMOco0a MOMYy4YeHUS] CEPHOU KHCIOTHI.
[Ipumenenune cepHoit KUCAOThL. CONM CEPHOM KUCIIOTHI, KAYECTBEHHAS! PEAKLIMS HA



cynbdar-uoH. Haxoxaenue cepsl U €€ COeNMHEHUN B mpupoae. XUMHUYECKOE
3arps3HEHUE OKPYXKAIOIIEH Cpelbl COCAUHEHUSIMHU Cepbl (KUCIOTHBIC IO,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILICHHUS.

OO6mast xapakTepucTuka 371eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTENEHH OKHCIEHHUS. A30T, PacCHpOCTpPaHEHHUE B MPUPO/IE,
dbuznUeckue U XuMU4Yeckue cBoicTBa. KpyroBopoT azora B mpupoje. AMMHUAK, €ro
dbu3nYecKre U XUMHUYECKUE CBOMCTBA, MoJiyueHue u npumenenue. Coau aMMOHUS,
ux (pU3nYecKue U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THas KHUCJIOTa, €€ ToyiydeHue, (HU3NYECKHe U XUMUYECKHUE
cBoiicTBa (0OlIME Kak TPEACTAaBUTENs Kilacca KHUCIOT U creuuduueckue).
Hcnonp3oBanne HUTPATOB W COJIEM aMMOHHSI B KaueCTBE MHUHEPaIbHBIX
yoopeHuii. XMMUYECKOE 3arpsi3HEHHE OKPYXKalolel cpeibl COeIMHEHUSIMU a30Ta
(KUCIOTHBIE JOXKAM, 3arps3HEHHEe BO3AyXa, MOYBbl M BoJoEMOB). Docdop,
ajutoTponHbie Moaudukamuu Gocdopa, Gu3MUECKHEe W XUMHUYECKHE CBOMCTBA.
Oxkcun docdopa (V) u pochopHas kuciaoTa, GU3NIECKUE U XUMHUIECKHUE CBOMCTBA,
nonydyenue. Mcnonb3zoBanue hocharoB B kKauecTBE MUHEPAIBHBIX yI0OPEHUI.

O6mas xapakrepuctuka annemMeHToB [V A-rpynmbel. OCoOOEHHOCTH CTPOCHHMS
aTOMOB,  XapaKTepHbIE  CTENEHH  OKHUCIEHHUSA.  YTJEpol,  aJUIOTPOIHbIC
Moau(UKALMK, PACHpPOCTpPaHEHHE B TNpPHUpPOAE, (PUINYECKHE U XUMHUYECKUE
cBoiicTBa. Ancop6uusi. KpyroBopor yriepoaa B npupoje. OKCuabl yriaepojaa, ux
¢uznueckre M XMMHUYECKHE CBOWMCTBA, JEWCTBHE HA JKHUBBIE OpPTraHU3MBI,
MOJIyYeHHE W TpPUMEHEHHE. DKOJOTUYECKHE TMPOOJIEMBbI, CBSI3AHHBIE C OKCHIOM
yriepoaa (IV), runore3a r00aJbHOrO TMOTEIVICHUS KIMMarta, MapHUKOBBIHM
addekr. YronpHas KuciaoTra U €€ coiM, uX (Pu3nuecKkue U XMMHUUECKUE CBOMCTRBA,
nojlyueHue W mnpuMeHenue. KadecTBeHHass peakinuss Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJIEHHOCTH U CEJIbCKOM
XO35MCTBE.

[lepBoHauanbHbBIC MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriepoaa (MeTaH, 3TaH, STUJIEH, alleTUICH, 3TAHOJ, TJIUIEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbie HMCTOYHUKH YTIIEBOJOPOAOB (Yrojib, MPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX mepepaboTku (O€H3WH), UX POJb B OBITY W MPOMBIIIJICHHOCTH.
[lonsiTue 0 OMONIOTMYECKH BaXKHBIX BELIECTBAX: KUPaX, O€IKax, yriieBoJax — U UX
poJii B KM3HHM 4YeJoBeKa. MarepuaibHOe €AMHCTBO OPraHMYeCKUX U
HEOPraHUYECKUX COCAUHEHUH.

KpemHunii, ero ¢usmueckne W XUMHYECKHE CBOWCTBA, TMONy4YeHUE U
npuMmenenne. CoeauHeHUs KpeMmHHUsi B mpupoge. OOmue mnpeicTaBieHUus 00
okcuse kpemuus (IV) m kpemuueBoit kuciore. CHUIHMKAThl, UX UCIOJIb30BAHUE B
OBITY, B MPOMBIIUICHHOCTH. BakHeillline cTpouTeNbHbIE MaTepualbl: Kepamuka,



CTEKJIO, LIEMEHT, 0eToH, *kene300eToH. [Ipobnembl Ge30MacHOro0 MCIMOIb30BAHUS
CTPOUTENbHBIX MAaTEpPUATIOB B MOBCEAHEBHOM JKU3HHU.

Xumuueckuit IKCnepumenm:

M3yueHHE 00pa3ll0B HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCJIOTHI,
MPOBEJICHNE KAaUeCTBEHHBIX PEaKlMil Ha XJIOPUI-UOHBI U HAOIIOJCHUE MTPU3HAKOB
WX TPOTEKaHWs, OMBITHL, OTpaxaromue (HU3NYECKUe U XUMHUYECKHE CBOMCTBA
rajjoreHOB M HUX COEJUWHEHHH (BO3MOXXHO HCIIOIb30BaHUE BHUIECOMATEPUATIOB),
O3HAaKOMJICHHME ¢ oOpa3laMu XJIOPUIOB (TajJOreHHJIOB), O3HAKOMJICHUE C
oOpazmamMmu  ceppl W €€  COCNMHEHUSIMH  (BO3MOXXHO  KCIOJIb30BAaHHE
BUJIeOMaTepranoB), HaOIOICHUE Mpoliecca OOYyIIIMBaHUS caxapa IMoj JeWCTBUEM
KOHIICHTPUPOBAHHOM CEpPHOM  KHUCJIOTHI, M3YYCHHUE XMMHYECKUX CBOMCTB
pa30aBICHHON CepHOM KUCIIOTHI, MPOBEJICHNE KaueCTBEHHOM peakiMK Ha CyIb(har-
MOH W HaOJIOJICHHE TpHU3HaKa €€ MPOTEKaHMS, O3HAKOMJICHHE C (PU3UUYECKUMHU
cBoicTBamMu azota, ¢ochopa W HUX COCIUHEHUH (BO3MOXKHO HCIOJB30BAHHE
BUJIEOMATEepUajoB), oOpa3iamMu a30THBIX U (HOCHOPHBIX YIAOOpPEHUH, MOTyyeHue,
coObupaHue, paclo3HaBaHWE U HW3YYCHHUE CBOWCTB aMMHaka, TIPOBEJICHHE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHUS U (pocdaT-uoH U HU3ydEHHUE NMPU3HAKOB
WX TIPOTEKaHUs, B3aUMOJICUCTBUE KOHIIEHTPUPOBAHHON a30THON KUCIIOTHI C MEJIbIO
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEHUe Mozenen
KPUCTANTMYECKUX pEmETOK anmasza, rpadura, dymiepeHa, O3HAKOMIICHHE C
IPOIIECCOM  aJCOPOIMM  PAacCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM MPOTUBOras3a, MojiyuyeHue, coOMpaHue, pacrlo3HaBaHUEe U HU3y4YeHUE
CBOMCTB YIJIEKHCIIOT'O ra3a, IpOBEJCHNE KauyeCTBEHHBIX peakluii Ha KapOoHaAT M
CWIMKAT-UOHBl W HW3yYEHHE NPU3HAKOB MX TMPOTEKAHUS, O3HAKOMIIEHHUE C
OPOJIYKIHUEN CUIMKATHOM MPOMBIIIJIEHHOCTH, PELIEHUE 3KCIEPUMEHTAIbHBIX
3a71a4 o TeMe «BakHelnie HeMEeTaJUIbl U UX COSTUHEHUSY .

MeTanjibl M X COeAMHEHUSA

OO6mast XxapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJJIOB HA OCHOBaHUU
ux nosioxeHuss B llepuognueckorn cucreme xumuueckux anemMeHtoB J[. W
MenpneneeBa u cTpoeHusi aToMOB. CTpoeHHe MeTaioB. MeTamindeckas CBsI3b U
METAJUIMYECKasi ~ KpUCTa/UIMuecKas  pemeéTka.  DIEKTPOXUMUYECKUU  psif
HaMpsHKeHU MeTasoB. OU3ndYecKkue U XMMUYECKrue CBOMCTBa MeTaiioB. OOmue
crocoObl TonyyeHus MeTauioB. [IOHSATHE O KOPpPO3UHM METAJNIOB, OCHOBHbIC
crocoObl 3alUThl UX OT Koppo3uu. CmiiaBbl (CTajlb, YYryH, IIOPaTFOMUHUMA,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ IPOMBIILICHHOCTH.

[Ileounble MeTauibl: MoJIoKeHUE B [leproamyeckon cucteMe XMMUYECKHUX
anemeHToB J[. 1. MenaeneeBa, cTpoeHHE MX aTOMOB, HAXOXICHHE B IPUPOJE.
dusnueckue U XUMUYECKHE CBOMCTBA (Ha mpuMepe Hatpus U Kaius). OKcuabl U



TUAPOKCHABI HATpusa M Kanus. [IpuMeHeHHMe 1IeIoYHBIX METAIOB M UX
COCIMHECHUM.

IllenoyHO3EMENBHBIE METAIBI MarHMM MW KaJdblMH: IOJOKCHUE B
Ilepuonnueckon cucrteMe xuMudeckux siaeMmeHToB JI. M. Menneneesa, ctpoeHue
MX aTOMOB, HaX0XJAEHUE B nIpupoae. PU3nuecKkue U XMMUYECKUE CBOMCTBA MarHus
U Kanblus. Baxueilue coequHEeHHs KaublUs (OKCHJ, TUIPOKCUI, COJIH).
JXKécTkocTh BOABI U CITOCOOBI €€ YCTpAHEHHUS.

ANOMUHMI: TIOJIO)KEHUE B [lepnoanueckoi CUCTEME XMMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHHE aroma, HaxoXkJeHHE B Ipupone. dusnueckue u
XUMUYECKHE CBOMCTBA altoMUHMsI. AMDOTEpHbIE CBOMCTBA OKCUJA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuognyeckoit cucreme XMMUYECKUX 3JIEMEHTOB [l.
. MengeneeBa, CTpOEHHME aTroMa, HaxoXkiaeHue B mnpupoge. dusznueckue u
XUMHUYECKHE CBOMCTBA kene3a. OKCUabl, THIPOKCUIBI U conu xene3a (I1) u xeneza
(1), ux cocTaB, CBOWCTBA U MOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ oOpaslaMd METaJUIOB M CIJIaBOB, HX (U3UYCCKUMU
CBOMCTBaMH, U3Y4Y€HHE  PE3YyJbTaTOB  KOPPO3UM  METAIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPHUATIOB), OCOOCHHOCTEH B3aUMOJECHCTBUS OKCHJA
KaJIbLIUSI W HATpusi C BOJOM (BO3MOYKHO HCHOJb30BaHUE BHUAEOMATEPHUAIIOB),
UCCIIEIOBAaHUE CBOMCTB KECTKOM BOJBI, Ipollecca TOPEHUs JKejle3a B KUCIOPOAE
(BOBMOXHO  HCIIOJB30BaHHWE  BUAEOMATEpPUAJTIOB), MPU3HAKOB  IMPOTEKAHUS
KAUYECTBEHHBIX PEAaKLUMI Ha WOHBI: MarHus, KajbLMs, aJJIOMUHUA, LIMHKA, JKelle3a
(1) u xenesa (III), meau (II), HaGnrOAEHNE M OIHCAHKME IIPOIECCOB OKPAIIUBAHUS
IUIJAaMEHU MOHAMHU HATpUs, Kalud U KalblUs (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEpPUAJIOB), HUCCien0BaHne aM(pOTEPHBIX CBONCTB TUIPOKCUAA ATIOMUHHUS
Y TUIPOKCHUA LIMHKA, PEIIEHNUE IKCIEPUMEHTAIBHBIX 3a7a4 110 Teme «BaxkHeiue
METAJUIBI U UX COCTUHEHUS.

XuMHS U OKPY KaIIas cpeaa

BemecTtBa m Marepuanbsl B IMOBCEIHEBHOW JXW3HU 4YeJioBeKa. besomacHoe
WCIIOJIb30BAaHUE BEIIECTB U XUMHUYECKUX peakinuii B ObiTy. [lepBast momomp mpu
XUMHYECKHX OKOrax U OTPaBICHUSIX.

XHUMHUYECKOE 3arps3HEHUE OKpYKawliell cpeabl (MpefenbHas JOmycTUMast
KOHIIeHTpanus Beuects, nanee — [IJIK). Ponp xuMuu B pelieHHH 3KOJIOTHYECKUX
mpooIeMm.

Xumuueckuii IKCnepumenm:

U3y4eHre o0pa3lloB MaTepUaoOB (CTEKJIO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmunle cea3u



Peanuzanmss MeXIpeAMETHBIX CBSI3€H NMpU M3yYeHWM XuMuUKU B 9 Kiacce
OCYIICCTBISICTCSI 4Yepe3 HCIIONh30BAaHWE KaK OOIIMX ECTECTBEHHO-HAYYHBIX
MOHATHH, TaK W TOHATHH, SBISIOMUXCS CUCTEMHBIMH IS OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IHKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC IMOHSATHS: HAyYHBINH (DakT, rumoTe3a, 3aKoH,
TEOpHUs, aHalu3, CHHTE3, KilacCUpUKANWsI, TEPHOIUIHOCTh, HAOIIOACHHE,
DKCIIEPUMEHT, MOJCIIUPOBAHUE, W3MEPEHHE, MOJEIb, SBJICHHE, MapPHUKOBBIN
3¢ PeKT, TeXHOJIOTUS, MATEpUAIBI.

dusnka: matepus, aToM, DJJCKTPOH, IPOTOH, HEUTPOH, WOH, HYKIH]I,
M30TOIBI, PaJMOAKTUBHOCTh, MOJICKYJIA, OSJCKTPUYCCKUN 3apsia, TPOBOIHHUKH,
MOJIYTIPOBOJAHUKH, JTUANCKTPUKH, (POTOIJIEMEHT, BEHIECTBO, TeEJNO, OOBEM,
arperaTHOE COCTOSIHHE BEIIECTBA, T'a3, PaCTBOP, PACTBOPUMOCTh, KPUCTALITNYCCKAS
pemérka, CIUIaBbl, (PU3NUYECKHE BEIWYUHBI, €IUHUIIBI W3MEPCHHS, KOCMHUYECKOE
IPOCTPAHCTBO, IJIaHEThI, 3BE3/1bI, COJIHIIE.

buonorus: dorocunTes, apixaHue, Ouocdepa, dKOCHCTEMa, MHUHEPaIbHBIC
yJI0OpEHHUSI, MUKPO3JIEMEHTBI, MaKpOAJICMEHTHI, TUTATCIIBHBIC BEIICCTRA.

I'eorpadus: armocdepa, rtuapochepa, MuHEpanbl, TOPHBIE MOPOIbI,
MOJIC3HBIC MCKOIIAeMBbIE, TOILJTUBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 110
XUMHUHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pPE3yJbTaThl OCBOCHMS MPOrPAMMbl OCHOBHOI'O OOIIETo
o0pa3oBaHus JOCTUTAIOTCSA B XO0Ji¢ OOy4eHMS XMMHUHU B €IUHCTBE Yy4eOHOW u
BOCIUTATEIBHON NESATEIBHOCTH B COOTBETCTBUM C TPAAUIMOHHBIMU POCCUHCKUMHU
COLMOKYJIbTYPHBIMU M JyXOBHO-HPaBCTBEHHBIMU I[IEHHOCTSAMH, NPUHATHIMU B
oOlllecTBE MpaBWJIaMH M HOPMaMU TIOBEACHUS U CIIOCOOCTBYIOT IIpolieccaM
CaMOITO3HAHMS, CAMOPA3BUTHUS U COLMATIA3AIIMN 00yUYaIOIINXCS.

JIM4HOCTHBIE  pe3ydbTaThl  OTpPaXalOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJICTBOBATbCSI CHUCTEMOW MO3WTUBHBIX IIEHHOCTHBIX OpUEHTAUUN U
paclIMpeHue ONbITa JICSITEILHOCTA Ha €€ OCHOBE, B TOM UHCJI€ B YACTHU:

1) naTpHOTHYECKOTr0 BOCIIUTAHMS

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJbTYPHOMY, UCTOPUUECKOMY
U HAy4yHOMY HACJIEAWIO0, TOHHWMAaHUS 3HAYEHUS] XUMHYECKOM HAayKH B >KU3HU
COBPEMEHHOI'0 OOIIECTBA, CIOCOOHOCTH BJAJIETh JTOCTOBEPHOW HH(pOpMAIMEH O
NEPEIOBbIX JOCTMIXKEHUSAX M OTKPBITHUSIX MHUPOBOM M OTEUECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTpOHCTBE MHUpa U OOIIECTBA;

2) rpa)IaHCKOr0 BOCIIUTAHUSA:

NPEACTaBICHUS O COLUMAJIbHBIX HOPMax M TMpaBUJaX MEXIUNYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIETEHTHOCTH B OOILIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIEOBATEIbCKOM, TBOPYECKOM W ApPYruX  BHUAAX
JESTENBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOW JEATEIBHOCTH TpHU
BBIMIOJTHEHUU y4YeOHBIX, TO3HABAaTEIbHBIX 3a/1ad, BBHITIOJIHEHUH XUMHYECKHX
HKCIIEPUMEHTOB, CO3/IJaHUU YUEOHBIX IPOEKTOB, CTPEMJICHHUS K B3aMMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpollecce OTOM y4eOHOW MESITeNTbHOCTH, TOTOBHOCTHU
OLICHUBAaThb CBOE TOBEACHUWE U TMIOCTYIIKM CBOMX TOBAapHIIEH ¢ TO3ULUU
HPABCTBEHHBIX U IPABOBBIX HOPM C YUYETOM OCO3HAHHMS MTOCIEACTBUM MTOCTYIIKOB;

3) HeHHOCTH HAYYHOT 0 MO3HAHMS !

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEUIECTBE M XMMUUYECKOM PEAKLMU,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAayKM M COCTAaBIISIOLINE
OCHOBY JIJIsI TIOHUMAaHUSI CYITHOCTH HAYYHOW KapTUHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS NPUPOJBI, B3aUMOCBSI35X 4YEJIOBEKA C
MPUPOJTHOMN CPEION, O POJIM XMMHUH B TO3HAHUU dTHX 3aKOHOMEPHOCTEN;

IIO3HABATEJIbHBIE MOTHBBI, HANIPABJICHHBIE HA MOJYYCHUE HOBBIX 3HAHUM IO
XAMHH, HEOOXOTUMBIE M OOBSCHEHHUS HAOIIOJAaEMBIX IMPOIECCOB W SIBICHUM,
MO3HABATEIbHOM, MH(OPMALMOHHOW M YUTATEIbCKON KYyJNbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITENIbHOW pabOThl C y4eOHBIMU TEKCTaMHU, CHPABOUYHOU



JUTEPATYpPOr, JOCTYIMHBIMA TEXHHYCCKUMHU CpEACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpeC K OOYYEHHMIO M IO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €aMOOOpa3OBaHMIO, TMPOCKTHOM W  HUCCIIEIOBAaTEIhCKOU
JESATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH W YPOBHS OOYYCHHUS B
JIaTbHEUIIIEM;

4) (opMHUpOBaHUS KYJIbTYPbI 310POBbSI:

OCO3HAHHWE IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO, YCTAHOBKH Ha 3JI0POBBI 00pa3 >KW3HHW, OCO3HAHWUE ITOCIICIACTBHHA H
HENPHUSITHE BPEAHBIX MPUBBIYCK (YIOTPEOJICHHS aTKOTOJIs, HAPKOTUKOB, KypEHUS),
HEOOXOAMMOCTH COOJIIOAICHUST TpaBwil O€30MacHOCTH TpU  OOpalleHuu ¢
XHMHYECKUMU BEIIECTBAMHU B OBITY U PCATBHOMN KU3HU;

5) Tpy/10BOT0 BOCTIMTAHMS:

MHTEPEC K MPAKTHYSCKOMY M3YUYEHHUI0 Tpodeccrii U Tpyaa pa3IudHOro poja,
yBOXCHHEC K TPYAYy W pe3yibTaTaM TPYAOBOW JEATEILHOCTH, B TOM YHCIIC Ha
OCHOBE IIPUMEHEHHUs TMPEAMETHBIX 3HAHMM 110 XWMHH, OCO3HAHHBIH BBIOOD
WHAVUBUAYATLHON TPACKTOPHH MPOJIOKCHUS 00pa30oBaHus C YYETOM JIMUHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCIIEIIHON MPOeCcCHOHAIBHON NESITEbHOCTH M Pa3BUTHI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHATIBHOM Cpelie;

6) 9KOJTIOrM4eCKOro BOCIUTAHMSI:

HKOJIOTHYECKHU IIesieco00pa3HOe OTHONIIEHHE K MPUPOJE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBAHUS, TOHMMAaHHUE IIEHHOCTH 3[I0pPOBOTO U
O0e3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢u3nueckoMy M TICUXHYECKOMY 370pPOBbIO, OCO3HAaHHE IIEHHOCTH COOJIOACHUS
npaBMJI 0€30MIaCHOTO MOBEACHUS TP padOTEe C BEIIECTBAMM, a TAK)KE B CUTYaIUsX,
YTPOKAIOIIUX 3/I0POBBIO U )KU3HU JIIOJICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, MOJy4YaeMble MPU W3YYCHUH XUMHH, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOIIEW MPUPOJHON CPENOH, ISl IOBBILICHUS
YPOBHS  JKOJOTUYECKOW  KYJIbTYPBHI, OCO3HAaHUSA TJIOOQJIBHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEM M IMyTel HUX pEelIeHUs IMOCPEICTBOM METOJO0B XHWMUH,
HKOJIOTUYECKOTO MBIIIICHUS, YMEHHUS PYKOBOACTBOBATHCS UM B MO3HABATEIBHOMU,
KOMMYHHUKAaTUBHOW U COUMAIIBHON MPAKTUKE.

METANPEIMETHBIE PE3YJIBTATbHI

B cocraBe MerampeaqMeTHBIX pE3YIbTATOB BBIACIAIOT 3HAYUMBIC IS
dbopMupOBaHUST MUPOBO33PEHUSI OOIIEHAYYHBIE TMOHATHS (3aKOH, Teopus,
MIPUHIINAI, TUTIOTE3a, (PaKT, cCUCTeMa, MPOIECC, IKCIIEPUMEHT U IPYTOE.), KOTOPHIE
WCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX TpPEAMETaxX W MO3BOJSIOT Ha
OCHOBE 3HAHWH W3 ITHX MPEAMETOB (DOPMUPOBATH MPEACTABICHHUE O IEIOCTHOM



HAay4YHOUW KapTHUHE MUpa, U YHUBEPCaAJIbHbIC yueOHbIE JeHCTBUS (MIO3HABATEIbHbBIC,
KOMMYHUKATHBHBIE, PETYJISTUBHBIE), KOTOpPbIE OO0OecrneynBaroT (HOpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJIJAHUPOBAHMIO M OCYIIECTBICHUIO Y4YEOHOMU
JEeSTENbHOCTH.

Ilo3naBaTe/ibHBbIE YHUBEpPCAIbHBbIE YUeOHbIE 1eHCTBHS

ba3oBble JJornyecKkue NeiicTBUA:

YMEHHUS HCIOIB30BaTh MNPUEMBI JIOTUYECKOTO MBIIIJIEHUSI MPU OCBOCHHUU
3HAHUMN: PACKPBIBATh CMBICT XUMHUYECKUX TMOHATUM (BBIACISITH UX XapaKTePHbIC
NPU3HAKH, YCTAHABIWBATH B3aUMOCBS3b C JAPYTMMHU TOHSITHUSIMH), WCIOJIb30BaTh
MOHSTHUS JJ1s1 OOBSICHEHUS OTJEIbHBIX (DAKTOB U SIBJICHUM, BEIOMPATh OCHOBAHUS U
KpUTEpPUU JUIS KiIacCU(PUKAIMM XMMHUYECKUX BEIIECTB M XUMHUUYECKUX PEaKIIU,
yCTaHABJIMBATh MPUYUHHO-CIIEJICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3y4YCHUS,
CTPOUTH JIOTUUECKHE PACCYXACHUS (MHAYKTUBHBIC, ICAYKTUBHBIE, 10 aHAJIOTHUN),
JieaTh BEIBOBI U 3aKIIIOUCHUS;

yMEHUE TPUMEHITh B TIPOIECCe TIO3HAHUS TOHATUS (MPEIMETHBIC U
MeTarpeIMEeTHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MOJIETH, UCTIONb3yeMble B XUMHUH,
npeoOpa3oBbIBaTh MIUPOKO MPUMEHSEMbIC B XUMUU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAK (CHMMBOJ JJIEMEHTa), XuMu4eckas (opMyrna W ypaBHEHHE
XUMHYECKOW peakiuu — MpU pelIeHUH y4eOHO-IT03HaBaTEeIbHBIX 3a7a4, C YUYETOM
ATUX MOJEIBHBIX MPEICTABICHUN BBIABIATH M XapaKTEpU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUYECKUX PEaKInH,
BBISBJISTH  OOIIME  3aKOHOMEPHOCTH, TNPUYMHHO-CJICJACTBEHHBIE CBA3M U
IPOTUBOPEUHS B U3yUAaEMbIX IIPOLIECCaX U SIBICHUAX.

Ba3oBble ucciaenoBarejbCcKue AeCTBHA.

YMEHHUE HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAaueCTBE MHCTPYMEHTA
MO3HAHUS, a TAaKXKEe B KAyeCTBE OCHOBBI IJIsi (OPMHUPOBAHUS THIOTE3Bl TIO
IIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKICHUN;

NpUOOPETeHHE ONBITa M0 TUIAHWPOBAHUIO, OPTaHU3AIMHU U TPOBEICHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, YMEHHE HaOJIoJaTh 3a XOJOM IpoIlecca,
CaMOCTOSITEIILHO MPOTHO3UPOBATH €ro Pe3yJbTatr, (OPMYIHPOBATH 00OOIIECHUS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOIO OIbITa, UCCIEIOBAHUS, COCTABIATh OTUET
0 MpoJIeTTaHHOM padoTe.

Pab6ora ¢ undpopmanueii:

yMEHHE BBIOWpATh, AHAIM3UPOBATh W WHTEPIPETHPOBATH HWH(OOPMAIUIO
pPa3IUYHBIX BUJOB U (POPM MIPEACTABICHUS, MOTYyYAEMYIO U3 pa3HbIX UCTOUYHUKOB
(Hay4HO-TIONYJISIpHAsT  JIUTEpaTypa XHUMHYECKOTO COJEpKaHUsl, CIPaBOYHbIC
nmocoOusi, pecypcsl MHTepHETa), KPUTHYECKH OICHUBATh MPOTUBOPECUMBYIO H
HEJIOCTOBEPHYIO MH(POPMAILIHIO;



YMEHHE NPHUMEHSITh PAa3JIMYHbIE METOJABl M 3alpOChl MPU MOUCKE U OTOOpE
uH(pOpMaIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIMMBIX MJI BBIIOJHEHUS
y4eOHBIX U MO3HABaTENbHBIX 33Ja4 ONPEIEIEHHOrO THUIIA, TPUOOPETEHHUE OMbITA B
00JaCTH  MCHOJB30BaHMS  MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJIEHUE KYJIbTYpOil aKTUBHOTO MCIOJIb30BAHUS PA3IMUYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEIILHO BHIOMPATH ONTUMAIBHYIO (GOpMY MpeacTaBiIeHUs UHGOPMALIMK U
WUTIOCTPUPOBATh pEIIaeMble 3a/layd  HECIOKHBIMU CXE€MaMH, JuarpaMMamH,
IpyruMu popMaMu rpa@uku U UX KOMOMHAIUSMU;

yMEHHE MCIOJIb30BaTh M AaHAIM3UpOBaTh B IIpoliecce Y4YeOHOW H
UCCJIeI0BATENbCKON AESATENBHOCTH MH(DOPMALMIO O BIUSHUM MPOMBIIIIEHHOCTH,
CEJIbCKOTO XO3SMCTBA M TPAHCIOPTa HA COCTOSIHUE OKpYXaroled NpUpOaHOU
Cpelibl.

KommyHuKaTHBHBIE YHUBEPCcaAJIbHbIE YUeOHbIe 1eCTBUS:

yMEHHsS 3a7aBaTh BOMNPOCHI (B XOJe Auaiora W (Wiu) JIHUCKYCCHM) TIO
CylmecTBy  oOcyxkmaemMol  TeMmbl, (OPMYIUPOBATb CBOU  MPEIOKEHUS
OTHOCHUTEJIHHO BBITIOJIHEHUS MPEJIOKEHHON 3a1a4H;

YMEHHUS  MPEJCTaBIsATh  TOJYyYEHHbIE  PE3yJbTaThl  IMO3HABATEIILHOU
JESATENbHOCTH B YCTHBIX W THUCBMEHHBIX TEKCTax; JeNaTh MpPe3eHTAIUI0
PE3YJIbTATOB BBHIMOJHEHUSI XMMUUYECKOTO JKCIEepUMeHTa (J1abopaTOpHOro OIbITa,
1abopaToOpHOI pabOTHI O UCCIEIOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MPOEKTA);

yMEHHUS y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOMU
NO3HABATEJIbHOM W HCCIIEIOBATEIILCKOW  JIESITENBHOCTH  MPU  PEUICHUU
BO3HUKAIONIUX MpoOJieM Ha OCHOBE y4y€Ta OOIIMX HMHTEPECOB W COTJIACOBAHUS
no3uiui (00CyXIeHus, 0OMEH MHEHHUSMH, «MO3TOBBIE IITYPMBI», KOOPIAUHAIIUS
COBMECTHBIX JCHCTBHI, OINpENEICHHE KPUTEPUEB MO OLEHKE KadyecTBa
BBITIOJTHEHHOM paboTHI U ApyTHE).

PeryisiTuBHbIC YHHBepCaJbHbIE Y4eOHbIE JeCTBHSA:

YMEHUE CaMOCTOSITENILHO OMNPEAENATh LENU JESITEIbHOCTH, IUIAaHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIHUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee 3 (PeKTUBHBIE CIIOCOOBI PEIICHUS YUeOHBIX U
IIO3HABATEIBHBIX 3aJa4, CaMOCTOSITENIBHO COCTAaBIATh WM KOPPEKTHPOBATH
MPEJIOKEHHBIA  QITOPUTM JECUCTBUM NIPU BBINOJHEHUHM 33aJaHUA C y4ETOM
MOJTyYeHHUs] HOBBIX 3HAaHUN 00 M3ydyaeMbIX OOBEKTAaX — BEIIECTBAX U PEAKIUSX,
OLICHMBAaTh COOTBETCTBUE ITOJYYEHHOIO pe3yibTaTa 3asBICHHOW L€, YMEHHE
MCII0JIB30BaTh U AHAJIM3UPOBATH KOHTEKCTHI, ITPEAJIaracMble B YCIIOBUH 3aaHUIA.

HNPEAMETHBIE PE3YJIbTATBI

B cocraBe mnpeaMETHBIX pPe3yNbTaTOB IO OCBOEHUIO 0053aTEILHOTIO
COJIepKaHMsl, YCTAHOBJIEHHOTO JaHHOM (QeaepaibHOM paboyell MporpaMMmoi,
BBIJICJIAIOT: OCBOCHHBIE 00YYAIOIMMUCSA HAyYHbIE 3HaHUS, YMEHHUS U CIIOCOOBI



NeHcTBUM, crneuudpuueckue s TOpeaAMeTHONM o0nactu  «XUMUs», BUIBI
NEATENBHOCTA MO  TOJYYEHUIO HOBOTO  3HAaHWS, €ro  HMHTEPIpETalNH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIUYHBIX YUYEOHBIX U HOBBIX CUTYyaIlUsX.

K koHiry oOyuenus B 8 kiacce npeaMeTHbIC pe3yJbTaThl HA 0230BOM YpOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMIUXCS YMEHUI:

e PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHUX MOHATHH: aTOM, MOJIEKYIa,
XUMHUYECKHI JJIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECH
(omHOpPOHASE U HEOHOPOAHAS ), BAJIEHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJIIpHAasi Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi JOJIsl XUMUYECKOTO JIEMEHTa B COCAMHEHUHU, MOJIIPHBIA O0BEM,
OKCHJI, KHUCJIOTa, OCHOBAaHHUE, COJb, AJIEKTPOOTPULIATEIBHOCTb, CTEIECHB
OKHCJICHUS, XUMHUYECKasl peakius, KiaccuuKaius Ppeaxkiuid: peakiuu
COCIMHECHUS, PEAKIMU pa3JI0KEHUSA, PEaKIUU 3aMEIICHUs, PEeaKuuu
oOMeHa, HK30- U SHJOTEPMUUECKHE PEAKIINH, TEII0BON A (EKT peakiiuu,
SAPO aroMa, DJICEKTPOHHBIA CJIOW aToMa, aToMHas OpOUTallb, pagnuyC
aToMa, XMMHUYECKasi CBs3b, MOJISIPHASI W HEMOJIApHasi KOBAJEHTHAsl CBS3b,
WOHHAs CBSI3b, MOH, KaTHMOH, aHUOH, PACTBOP, MAcCOBasl J0Jisl BEIIECTBA
(poIeHTHAsI KOHIICHTPAIIKs) B PACTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHUMHUYECKUX IMOHATHU U
OPUMEHATH 3TH MOHITHUS IPU OMMCAHUU BEIIECTB U UX MPEBPALLCHHI;

e HCIMOJB30BAaTh XHWMHUUYECKYI) CHUMBOJIMKY [UJIi COCTaBieHHs (opmyl
BEILECTB U YPABHEHUN XUMUUYECKUX PEAKIINIA;

e ONpENeNsATh BAJICHTHOCTh ATOMOB JIEMEHTOB B OMHAPHBIX COEIUHEHHUSX,
CTeNIeHb  OKUCJEHUS  DJEMEHTOB B  OMHApHBIX  COEIUHEHUSX,
NPUHAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIAcCy COEOUHEHHUM II0
dbopMynaMm, BHA XUMHUYECKOM CBsI3M (KOBaJIGHTHAs W HWOHHAs) B
HEOPraHMYECKUX COCANHEHUSAX;

e packpeiBaTh cmbich Ilepuognueckoro 3akona J[. WM. Menaeneea:
JEMOHCTPUPOBATHh IMOHMMAHHUE MEPUOAUYECKON 3aBUCHMOCTH CBOWCTB
XUMHUYECKHX JIEMEHTOB OT MX IOJIOKeHUsI B Ilepuoanueckor cucreme,
3aKOHOB COXpPAaHEHHUs MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YU€HHsI, 3aKOHa ABOTaapo;

e OINKCHIBATh W XapakTepu3oBaTh TaOnuuHyro ¢opmy Ilepuoanueckoi
CHCTEMBl XMMHMYECKMX DJJEMEHTOB: pa3iudaTh TMOHATHUS «TJIaBHas
noarpymnmna (A-rpynmna)» u «mobounas nmoarpynna (b-rpymma)y», maneie u
OonbIIMEe TEPHOJbI, COOTHOCUTH OO0O3HAYCHHUS, KOTOPHIE HUMEIOTCS B
tabmune «llepuogumyeckas cuctemMa XmMUYecKHX diemeHTtoB J[. .
MenzeneeBa» ¢ YHCIOBBIMU XAPAKTEPUCTUKAMH CTPOCHHUS aTOMOB



XUMHYECKUX 3JIEMEHTOB (COCTaB M 3apsj siapa, oOLIee YUCIO AIEKTPOHOB
U pacnpeeneHle uX Mo 3JEeKTPOHHBIM CII0SIM);

KJIacCU(HUIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPraHWYECKHUE BEIIECTBA,
XUMHYECKUE peaKUuuu (IO YUCIy U COCTaBy YYAacTBYIOUIMX B pEaKIUU
BELIECTB, MO TEIIIOBOMY 3 (PeKTy);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIHME XWMHUYECKHE CBOWCTBA BEIIECTB
pa3IUYHBIX KJIACCOB, MOJITBEPXkAasi ONMCAHUE IPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKINN;

IPOrHO3MPOBATH CBOMCTBA BEUIECTB B 3aBUCHUMOCTU OT UX KaUy€CTBEHHOT'O
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMUYECKUX TMpEeBpallleHU B
Pa3ITUYHBIX YCIOBUSX;

BBIUUCISATh OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO — MaccChl
BEUIECTB, MAaCCOBYIO JOJI0 XHMHUYECKOro »3JeMeHTa 1o ¢dopmyse
COEIMHEHHUS, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOMN peaKInu;

IPUMEHSITh OCHOBHBIE OIEPAllMU MBICIUTEILHON EATETbHOCTH — aHau3
U CUHTE3, CpaBHEHHUE, 0000IIeHHE, CUCTeMaTH3alrI0, KIaCCHU(pHUKAIIHIO,
BBISIBJICHUE MPUYMHHO-CJICICTBEHHBIX CBS3€H — JJIsi U3y4YEHHUS CBOMCTB
BEIIECTB W XHMHUYECKHX pPEaKLUHl, €CTEeCTBEHHO-HAy4YHbIE METOMbI
MO3HAHUSI — HAOJIOJICHHE, W3MEpPEeHHE, MOJIETUPOBAHMUE, HKCIIEPUMEHT
(peayIbHBIN U MBICIICHHBIN);

clenoBaTh ~ IpaBUJiaM  [IOJb30BaHUA  XMMHUYECKOM  TOCYyIOM U
nabopaTopHbiM 00OpYJOBaHUEM, a TaKkKe TMpaBUiaM OOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIHMSMU MO BBIIOJHEHUIO
1a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOJNYYECHUI0O U COOMpPAaHUIO
ra3oo0pa3HbIX BeIIeCTB (BOAOpOAA M KHUCJIOPOJA), MPHUTOTOBICHUIO
pPacTBOPOB C OIPEAECIEHHON MacCOBOM J0JIEW PacTBOPEHHOTO BEIIECTBA,
IUIAaHUPOBaTh M MPOBOAUTh  XUMHUYECKHE  SKCHEPUMEHTHI IO
pPacno3HaBaHUIO PACTBOPOB IIEJIOUYEH M KUCIIOT C MOMOIIBI HHJIUKATOPOB
(makmyc, heHondTanenH, METUIOPAHXK U APYTHE).

K xonIiy oOydenus B 9 kiacce npeamMeTHbIE pe3ynbTaThl HA 6a30BOM YPOBHE
JIOJKHBI OTPaXKaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

PacKpbIBaThb CMBIC OCHOBHBIX XHWMHUYECKHUX TMOHSATUM: XUMUYECKHUI
AJIEMEHT, aTOM, MOJEKyJla, WOH, KaTUOH, aHWUOH, IMPOCTOE BEIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULIATENIBHOCTh, CTEIEHb
OKHUCJICHHSI, XUMUYECKasl PEaKInsi, XUMUYIECKasi CBA3b, TEIJIOBOU d(PHEeKT
peakiuu, MOJib, MOJISIpHBIM ~ 00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJEKTPOJMTUYECKAs JHUCCOLMAIUs, PEaKIHH HOHHOIO
oOMeHa, KaTalau3aTtop, XMMUYECKOEe PaBHOBECHE, O0OpaTHUMbIE U



HEOOpaTUMBbIE pEeaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pPEaKIINH,
OKHCIIUTENb,  BOCCTAHOBUTEIb,  OKHCIEHHUE W BOCCTaHOBJICHHUE,
ajioTponus, am(pOTepHOCTh, XUMHUYECKasi CBSI3b (KOBaJICHTHAsl, MOHHAs,
METaNINYecKas), KpHUCTAJUIMYECKassh pemeTKa, KOppo3Hs METalIoB,
CIJIaBbl, CKOPOCTb XUMHUYECKOW pEaKluu, MNPeAeTbHO JTOMyCTUMAas
koHueHTpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMUYECKUX TMOHATHH W
IPUMEHSATH 3TU MOHSTHUS IPU OMMCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIIOJIB30BaTh XMMHUYECKYI0O CHMBOJIUKY JJIi COCTaBJICHUS (HOpMYyIl
BEIIIECTB M YPABHECHUN XUMUUECKUX PEAKIIUIA,

ONpPEAEsATh BAJICHTHOCTh U CTENEHb OKUCICHHUSI XUMUYECKUX JJIEMEHTOB B
COCMHEHUSAX PA3IMYHOTO COCTaBa, MPHUHAJIEKHOCTh BEHIECTB K
OTIPENICIEHHOMY KJIACCy COCIMHEHUW 1o QopmysaM, BUJ XMUMHUYECKOU
CBsI3M (KOBaJICHTHAsi, WOHHAs, METaJUIMYecKas) B HEOPraHWYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPAaX HEOPraHWYECKUX COCIMHEHUM, THUI KPUCTALIUYECKOU
PELIETKM KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMmbIci Ilepuonnueckoro 3akona JI. . MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAHHUE: OIHCBhIBAaTh U XapaKTepH30BaTh
Tabiuunyto ¢opmy I[lepuonnueckoit cUCTEMbl XHUMHYECKHX 3JIEMEHTOB:
paznuyarh TOHSATUS «TJaBHasg mnoArpymnna (A-Tpynma)y U «1moOouyHas
noarpynmna (b-rpynma)», maneie u OoJbIIME MEPUOABI, COOTHOCUTH
0o003HaueHusi, KOTOpble MMEIOTCA B TMEPUOJUYECKON Tabnuue, ¢
YUCJIOBBIMU  XapaKTEpPUCTHKAMH  CTPOEHUSI  aTOMOB  XHUMHUYECKHX
AJIEMEHTOB (cocTaB M 3apsia  sApa, oO0IIee YHCIO JJIEKTPOHOB U
pacrpesieieHie MX TI0 DJICKTPOHHBIM  CJIOSM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTU B M3MEHEHHUM CBOMCTB 3JIEMEHTOB M MX COCIMHEHUHN B
npeaenax MajblX MEPUOJ0B U TVIABHBIX MOATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIUPOBATH XUMHUYECKUAE DJIEMEHTHI, HEOPTaHWYECKHE BEIICCTBA,
XUMUYECKHE peakuuu (MO YKUCIy U COCTaBY YYAaCTBYIOIIMX B pPEaKLIUU
BEIIECTB, MO TEIUIOBOMY 3(PdeKTy, 0 M3MEHEHHUIO CTETICHEH OKHCIICHUS
XUMUYECKUX DJIEMEHTOB);

XapaKTepru30BaTh (OMHUCHIBATh) OOMME W CHEIHPUICCKUE XUMUYCCKUE
CBOMCTBa NPOCTBHIX M CJOXKHBIX BEIIECTB, MOATBEPXKAas OIMNUCAHHE
npuMEpaMU MOJIEKYJISIPHBIX M HOHHBIX YpPaBHEHUW COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKIUid;

COCTaBJSITb YPaBHEHUSI BJIEKTPOJIUTHYECKOW JIMCCOLMAIIMU  KHUCIOT,
LIEJIOYEN U COJIEH, MOJHBIE U COKPAIIEHHBIE YPABHEHHUS PEAKLIUN MOHHOTO



oOMEHa, ypaBHEHHUS peEaKIWii, TOATBEPKIAMIINX CYIICCTBOBAHUE
TCHETHYECKOU CBSI3M MEXKy BEIIECTBAMH PA3TMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCITUTEIIBHO-BOCCTAHOBUTEIBHBIX  PEAKITUN
MOCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOTO OajaHCca dTHX PEaKIUi;
IIPOTHO3UPOBATh CBOWCTBA BEIICCTB B 3aBHUCHUMOCTH OT HMX CTPOCHHS,
BO3MOXHOCTH TIPOTEKAHWS XUMHUYECKHUX TMPEBPAIICHUH B Pa3IUIHBIX
YCIIOBUSX;

BBIUUCIISATh OTHOCHUTEIBHYIO MOJICKYJISIPHYIO W MOJSPHYKO  MacChl
BEIICCTB, MAaCCOBYIO JIOJIO XHMHYECKOTO0 JJIEMEHTa 10 (opmyse
COCIMHCHHUS, MaCCOBYIO JIOJTFO BEIIECTBA B PACTBOPE, MIPOBOAUTH PACUETHI
110 YPaBHEHUIO XUMUYCCKOHN peaKInu;

coOnogaTh  MpaBWJIa  MOJIB30BAHUS ~ XMMHUYECKOM  Mocynoi u
7a00paTOpHBIM  00OpYyIOBaHHMEM, a TaKXKe TMpaBuUja OOpalieHus ¢
BEIICCTBAMH B COOTBETCTBUM C HMHCTPYKIUSMH TIO BBITIOJIHCHHIO
7a00paTOPHBIX XMMHUYECKUX OIBITOB IO TOJYYCHUIO WU COOMPAaHUIO
ra3000pa3HbIX BEIIESCTB (AaMMHAaKa M YTJICKUCIIOTO rasa);

NPOBOAUTL  PEAKIHMK, MOATBEPXKIAIONINE  KAYCCTBECHHBIM  COCTaB
Pa3IUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM ITYTEM XJIOPHUI-, OPOMU/I-,
uoaua-, kapOoHat-, ¢ocdar-, cuaumkar-, cynbdar-, THIPOKCUI-UOHBI,
KaTHOHBI aMMOHMSI M MOHBI M3YYCHHBIX METAJIJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PACTBOpaxX HEOPraHUUYECKUX BEIIECTB;

IPUMEHATh OCHOBHBIC OIEpaIlid MBICIUTEILHON JEATEIbHOCTH — aHalu3
U CHUHTE3, CpaBHEHHE, O0O0O0OIEeHHe, CHCTEMAaTHU3allii0, BBISIBICHUE
MPUYMHHO-CIICICTBEHHBIX CBA3€Hd — JJIi M3YyYCHHS CBOMCTB BEIIECTB H
XUMUYECKUX pEaKIui, eCTECTBEHHO-HAy4YHbIE METOJbl ITO3HAHUA —
HaOII0/IeHUe, WU3MEPEHHUE, MOJICIMPOBAaHUE, DKCIICPUMEHT (peajlbHBIM H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoJunyecTBo 4acos
Ne HaunmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LN (POBbIE)
KonTtpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMMblI Bcero o0pa3oBaTte/ibHbIE PeCYpPChI
padoTsbI padoThI
Pa3nen 1. IlepBoHavyanbHbIE XUMUYECKHE TIOHITHS
Xumusi — BakHast 00J1acTh
11 €CTECTBO3HAHUSA U 5 5 bubnuorexa [JOK
' MPAKTHYECKOU JAEeSITENBHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
19 BemectBa 1 xuMu4yeckue 15 1 bu6mmoreka [{OK
' peaknuu https://m.edsoo.ru/7f41837c
Hroro no pazmeny 20
Pa3nen 2. Baxkneiimme npeacraBuTe/ M HEOPraHMYECKUX BellleCTB
51 Bosznyx. Kucnopoa. [Tonsitue 5 bubnuoreka [IOK
' 00 oKcHmIax https://m.edsoo.ru/7f41837c
99 Bopopoa.Ilonsarue o kucinorax 8 1 bu6mmoreka [JOK
' U COJISAX https://m.edsoo.ru/7f41837c
53 Bopna. PactBopsr. [Tonsitue 06 5 1 1 bu6moreka [JOK
' OCHOBaHHSIX https://m.edsoo.ru/7f41837c
OCHOBHBIE KIIACCHI bu6moreka [JOK
24 . 11 1 1
HEOPraHUYECKUX COCIMHEHUI https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Paznean 3. Ilepuoanueckuii 3axkoH u llepuoguyeckasi cucrema xummnieckux 3j1eMeHToB /I. . MenaeneeBa. CTpoeHne aToMOB.
Xumuueckas ¢Bsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIHU



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

[Tepuonnueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 bubnuoreka [IOK
' XuMudeckux snemenToB . . https://m.edsoo.ru/7f41837c
MenneneeBa. CtpoeHue atroma
XuMu4decKas CBI3b.
3.2 OKHUCIUTETBEHO- 8 bubmmorexa [JOK
https://m.edsoo.ru/7f41837¢
BOCCTAHOBHTECJIBHBIC PECAKIITNHN
bu6moteka [{OK
Hroro no pasery 15 https://m.edsocl)_.I ru/7f41837c
PesepBHOE Bpems 3 bubmmoreia LIOK
https://m.edsoo.ru/7f41837¢
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3iesioB U TeM uudpoBbIe
Ne n/m P Konrpoabubie | IlpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTeJIbHbIE
padoTsbI padoThI
pecypcsl
Pa3nen 1. BemecTBo M XuMH4yeckmne peakuumn
11 [ToBTOpeHue u yriuyoieHue 3HaHUH 5 1 bubnuotexa [JOK
' OCHOBHBIX pa3JieioB Kypca 8 kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peakmuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIMTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubmuotexa [JOK
' XHWMHYECKUE PEAKIIMU B PACTBOPAX https://m.edso0.ru/7f41a636
Hroro mo pazmeny 17
Paznen 2. HemeTanabl M MX coeJUHEHUSA
51 OO6mrast XxapaKTepUCTUKAa XUMHUYECKHUX 4 1 bubnuoreka [IOK
' aneMeHToB VIIA-rpynmel. ["anorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKHX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 bubmorexa [JOK
' S https://m.edso0.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepUCTUKAa XUMHUYECKHUX
2.3 aneMeHTOB VA-rpynnsl. A30T, pocdop u ux 7 1 bubmorexa [JOK
' PYIHIEL ’ P https://m.edso0.ru/7f41a636
COCIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHIX
24 anemeHToB [VA-rpynmnsl. Yriepon u 8 1 2 bubmorera IOK
' . PYHTIBL PO https://m.edsoo.ru/7f41a636
KPEMHUH U UX COSAMHECHUS
Hroro no pazneny 25



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

Pasgen 3. Merasjibl M UX COeTUHEHU A

N bubnuotexa [JOK
31 Obmme cBolicTBa MeTa/LIOB 4 https://m.edsoo.ru/7f41a636
N bubnuotexa [JOK
3.2 Baxueiiime MeTautbl U UX COCTUHEHUI 16 https://m.eds0o.ru/741a636
Uroro mo paznmeny 20
Paznen 4. Xumus u okpyxkamomas cpeaa
4.1 B CTBA U MAaTEPHUAJILI B JKU3HU YEJIOBEKA 3 bubmmorexa ITOK
) eime P T https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
p o Bhe 3 bu6moreka [IOK
C3CPBHOC BpEMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68



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




IHOYPOYHOE IIVIAHUPOBAHHUE

8 KJIACC
KoJsnyecTBo 4acos DJIeKTPOHHBbIE
Ne Mara ungposbie
Tema ypoka Konrpoabubie | IlpakTuuyeckue
n/n Beero H3YYeHUsS o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
[Ipenmer xumuu. Ponbs xumuu B bu6mmoreka [IOK
1 1 .09.2024
JKU3HU JenoBeka. Tena u Bemecrsa 03.09.20 https://m.edsoo.ru/ff0d210c
IlonsTtue o MmeTo1ax MO3HAHUS B bu6mmoreka [IOK
2 XUMHH . 06.09.2024 https://m.edsoo.ru/ff0d227e
[IpakTnueckas padorta Ne 1 «IIpaBuna
6 6 N
3 paboThI B 1a00OPATOPUU U PUEMBI 1 10.09.2024 bubnuoreka [IOK
oOparteHus ¢ 1a60paTopHBIM https://m.edsoo.ru/ff0d23dc
000pyTI0BaHUEM
4 YucTele BemecTBa “I/I cmecH. CriocoObl 1 13.09.2024 bubmuorexa [JOK
pasaeiieHust cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padora No 2 Bu6 10K
N nonmoTexa
5 «Paznenenue CMeceI/I“ (Ha mpumepe 1 17.09.2024 https://m.edsoo.ru/ff0d28c8
OYHCTKU MTOBAPEHHOU COJIN)»
bubmuorexa [JOK
0 ATOMEL H MOIICKYJIbI 1 20.09.2024 https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHUE AIEMEHTbI. 3HAKH 1 94,09 2024 bubmuorexa [JOK
(CMMBOJIBI) XUMUYECKUX DIIEMEHTOB https://m.edsoo.ru/ff0d2be8
bu6nmuoreka [JOK
8 IIpocThie U ClI0KHBIE BEIIECTBA 1 27.09.2024 https://m.edsoo.ru/ffod2a6e
bubnmuoreka [JOK
9 ATOMHO-MOJIEKYJIIPHOE yUEHUE 1 01.10.2024 httos://m.edsoo.ru/f0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
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3aKOH ITIOCTOSHCTBA COCTAaBa BEIISCTB.

bubmuorexa [JOK
X .B 10.
10 umMudeckas popmyna. BaneHTHOCTD 04.10.2024 httos://m.edsoo.ru/ff0d2eae
ATOMOB XUMHUYECKUX DJIEMEHTOB
11 OTtHocuTeNbHAs aTOMHAs Macca. 08.10.2024 bubnuotexa [JOK
OTtHocuTenbHAsE MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
MaccoBas 107151 XMMHYECKOTO bu6motexa [IOK
12 11.10.2024
JJIEMEHTA B COCIMHEHUU 0.20 https://m.edsoo.ru/ff0d350c
KommaecTso BemectBa. Moiib. bu6mmoreka [IOK
1 15.10.2024
3 MonspHas macca 51020 https://m.edsoo.ru/ff0d5230
14 dOu3znvecKnue 1 XUMHUISCKUE SBIICHHUS. 18.10.2024 bu6moreka [{OK
XHUMHUUECcKas peakus https://m.edsoo.ru/ff0d37fa
15 [Ipn3nHaku n yCJ‘IOBI/Ifi IIPOTEKaHUs 99 10.2024 bubnuoreka [IOK
XUMHUUYECKUX PEaKIUi https://m.edsoo.ru/ff0d3a16
3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnuoreka [IOK
16 XUMHUYECKUE YPaBHEHHSI 26.10.2024 https://m.edsoo.ru/ff0d3b88
Brruncnenus koimyecTBa, Macchl Eu6 1OK
nonmoTexa
17 BellleCTBA 110 ypaBHCEII/I}IM 08.11.2024 httos://m.edsoo.ru/f0d5708
XUMHYECKUX PeaKIMii
Knaccudukanus XuMu4ecKux Eufs 1IOK
noIMoTeKa
18 i 07.11.2024
PeaKIUHi (COCMHCHHS, PA3IONRCHI, https://m.edsoo.ru/ff0d3f34
3aMelieHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii- Eu6 110K
noIMoTeKa
19 SHIUKJIONEIUCT. O606erHI/Ie " 12.11.2024 httos://m.edsoo.ru/Ff0dA0cA
CUCTeMAaTH3aIHsl 3HAaHHUHA
20 KonTtponsHas padora Nel mo teme 15.11.2024 bubnuorexa [IOK
«BelecTBa 1 XUMHUECKUE PEAKLIAN) https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras 18.11.2024 bubnuorexa [IOK

Bo3ayxa. Kucnopon — snemeHT u

https://m.edsoo.ru/ff0d448¢



https://m.edsoo.ru/ff0d2eae
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npocroe BeuiecTBo. O30H

duznueckre 1 XUMHUECKHUE CBONCTBA

bu6moreka [IOK
22 KHCIopoa (peakuu OKUCIICHUS, 22.11.2024 htts://m.eds0o.ru/Ff0dA614
ropenue). [lonstue 006 okcumax
Crioco0sI MMoJTydeHusT KHUCIOpOoia B
23 mabopaTopHH ¥ MPOMBIIILICHHOCTH 26.11.2024 bubmorexa IIOK
patop p ' o https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TenoBoit 3¢ ekt xumMuueckoin
24 peaxkiuu, IoOHATHE O 99.11.2024 bubnuoreka [IOK
TEPMOXHUMHUYECKOM YPAaBHEHUH, IK30- https://m.edsoo.ru/ff0d4790
1 DHJIOTEPMUICCKUX PEaAKIIHSIX
Tonnuso (HedTh, Yroiab U METaH).
25 3arpsizHeHue Bo3/1yXa, ClIocoObl ero 03.12.2024 Bubnuorexa LIOK
p Ayxd, o https://m.edsoo.ru/ff0d4cda
MPEAOTBPAIICHUS
[Ipaktuueckas padota Ne 3 o Teme Eu6 1OK
nonmoTexa
26 «ITonmyuenue u cobnpanue ) 06.12.2024 httos://m.edsoo.ru/ff0d4ae?
KHCJIOPO/JI1a, U3YYCHHUE €TO CBOMCTRBY
97 Boaopon — sneMeHT u mpoctoe 10.12.2024 bubmuorexa [JOK
BeniecTBo. HaxoxxaeHue B mpupo/ie https://m.edsoo.ru/ff0d4dd0
08 dOu3nyecKnue 1 XUMHUYSCKUE CBOMCTBA 13.12.2024 bubmuorexa [JOK
Bojiopoja. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubmuorexa [JOK
29 [ToHsATHE O KHCIOTAX U COJIAX 17.12.2024 httos://m.edsoo.ru/Ffod50d2
30 CriocoOslI mostyueHust BOAOPOIa B bubnuoreka [IOK
naboparopuu 20.12.20234 | https://m.edsoo.ru/ff0d4dd0
IIpaktuyeckas padora Ne 4 o Teme Eu6 OK
31 «[Tomyuenue u cobupanue BoJA0poa, 24.12.2024 nommoreka L

HU3YUCHHUC CTO CBOMCTBY

https://m.edsoo.ru/ff0d4f42
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MonspHblii 00bEM ra3oB. 3aKOH

bubmuorexa [JOK

32 ABorazpo 21:12.2024 https://m.edsoo.ru/ff0d542e

Brrunciienus o0béMa, KOJIHYECTBA Bu6 10K
HOJIMOTEKA
10.01.202

33 BEII[ECTBA rasa Io ero I/ISBGCTHO}VIy 0.01.2025 httos://m.edso.ru/Ff0d55a0
KOJIMYECTBY BEILLECTBA WU 00BEMY
Brruucienus 006EMOB ra3oB I10 Eu6 LIOK

HOJIMOTEKA

34 ypaBHeHmo"peaKuHH Ha OCHOIEG 14.01.2025 httos://m.edsoo.ru/ff0d5708
3aKOHA 00BEMHEIX OTHOIIICHHII Ta30B
du3nvecKkrue U XMMUYECKHE CBOMCTBA bu6moteka [IOK

35 17.01.2025
BOJIBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuii. [lonsitue 06 91.01.2025 bubmuorexa [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pacTBOpUTENb.

37 Hacpnnenusie 1 HeHaCBIIIIEHHBIE 94.01.2025 bu6mmoreka [JOK
pacTtBOpbl. MaccoBasi 10J1 BEIIECTBA https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[IpakTrueckas padota Ne 5 o Teme

38 <<HpI/Il“OT.(‘)BJ'ICUHI/IC paCTBcpoB c ) 98.01.2025 bubnuoreka [IOK
onpeaeIEHHON MacCOBOM J0JIei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY

39 KonTtponsHas padora Ne2 no teme 31.01.2025 bubnuoreka [IOK
«Kucnopoa. Bonopona. Bona» https://m.edsoo.ru/ff0d6342

40 OKcuapl: cocTaB, KiaccudUKaius, 04.02.2025 bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tosmyuenne u XUMUYECKUE CBOMCTBA

41 KHUCJIOTHBIX, OCHOBHBIX M 07.02.2025 bubmorexa HOK

’ R https://m.edsoo.ru/ff0d664e

aM(pOTEePHBIX OKCHJIOB

42 OcHoBaH#us: cOCTaB, KJIacCUPUKALINS, 11.02.2025 | bubmmoreka [JOK
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HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 HonyquHUe U XMMHUYECKHE CBOMCTBA 14.02.2025 bubnuoreka [IOK
OCHOBAaHUU https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: cocraB, Kiaccudukaus, 18.02.2025 bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tony4yeHue u XuMHUYECKHE CBOMCTBA 91.02.2025 bubnuoreka [IOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeaHne): HOMEHKIATypa,
46 CHOCOéBII) 10T )eHI/ISI XI/IMI/I‘{ZSKI/IG 26.02.2025 bubmorexa IIOK
N yi ’ T https://m.edsoo.ru/00ad9474
CBOMCTBA
[Mpaktudeckas padora Ne 6. Pemenne
47 SKCIIEPUMEHTAIBHBIX 3374 110 TEME 98.02.2025 bubmuotexa [JOK
«OCHOBHBIE KJIaCChl HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN
48 I'eneTnyeckas CBA3b MEXKIY IfnaccaMH 04.03.2025 bubnuoreka [IOK
HEOPraHUYECKUX COCAMHEHUI https://m.edsoo.ru/00ad9a50
O06o001IeHNEe U CHCTEMAaTH3aIIHS bubmuorexa [JOK
49 3HAHMH 01.03.2025 https://m.edso0.ru/00ad9ch2
KontponpHas padota Ne3 mo teme Eu 1OK
nonroTeKa
50 " 07.03.2025
OCHOBHLIevI:J'IaCCLI HEOPraHUYECKHUX httos://m.edsoo.ru/00adgela
COCTMHEHUH
[TepBbie OTBITKH KIacCUpUKAITIH Eufs OK
51 XUMHYECKHUX 3JIeMeHTOB. [loHsATHE O 11.03.2025 uoorexa I
https://m.edsoo.ru/00ad9ffa
TPYIIAax CXOJHbBIX YIEMEHTOB
[Iepuonnueckuii 3aKOH U
59 [lepuoanueckas cucrtema 14.03.2025 bu6nmuoreka [JOK

XUMHUYECKHUX dj1eMeHToB /[l. H.
MeHnpeneeBa

https://m.edsoo.ru/00ada52c
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bubmuorexa [JOK

53 [lepuopl, rpynnel, HOArPYIIIbI 18.03.2025 httos://m.edsoo.ru/00adas2c
Crpoenue atromoB. CocTaB aTOMHBIX bubnuorexa [JOK
.03.202
>4 saep. M3oTonsl 21.03.2025 https://m.edsoo.ru/00ada342
CrpoeHue JIeKTPOHHBIX 000J1049eK
55 aTOMOB 3JIeMeHTOB [leproauyeckoit 01.04.2025 bubmmorexa [JOK
PHOA T https://m.edsoo.ru/00ada6bc
cuctemsl [l. 1. MenneneeBa
XapakTeprucTUKa XUMHIECKOTO
3JIEMEHTA 10 €ro MOJI0KESHUIO B bu6motexa [IOK
04.04.2025
%6 [Tepmoanueckoii cucreme /1. 1. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoauyeckoro 3akoHa
57 JUISl pa3BUTHS HAYKU I/I HpvaKTI/IKI/I. . 08.04.2025 bubnuoreka [IOK
N. MenneneeB — y4€HbIN, negaror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
58 DIIEKTPOOTPHUIIATETLHOCTh AaTOMOB 11.04.2025 bubnuoreka [IOK
XUMUYECKUX JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
59 HNoHnHas xumuyeckas CBs3b 15.04.2025 httos://m.edsoo.ru/00adac34
KoBaneHntHas nosisipHas XuMudeckas bubnunoreka [IOK
60 CBSI3b 18.04.2025 https://m.edsoo.ru/00adaab8
61 KoBanentnas nenosspHas 99 04.2025 bubnunoreka [IOK
XUMHUUECKas CBA3b https://m.edsoo.ru/00adaab9
bu6nmuoreka [JOK
62 Crenewp okucneHiA 25.04.2025 https://m.edso0.ru/00adae28
OKuCIUTEIHLHO-BOCCTAHOBUTEIILHbIE bubmuorexa [JOK
63 peakuuu 29.04.2025 https://m.eds00.ru/00adb076
64 OKHCIUTEIN U BOCCTAHOBUTEIH 02.05.2025 | bubmmorexa [IOK
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https://m.edsoo.ru/00adb076

KonTtponesHas padota Ne4 o reme

bu6moreka [IOK
65 «Crpoenue aroma. XuMH4YeCKast 1 06.05.2025 https://m.edsoo.ru/00adbags
CBSI3b»
Pesepubiit ypok. O0001IeHNE 1 bubnuotexa [JOK
66 CHCTEMaTH3aIlns 3HAHUM 1 13.05.2025 https://m.edsoo.ru/00adb33c
PesepBubiit ypok. O60011eHIE 1 bubnuotexa [JOK
67 CHCTEMaTH3aIlns 3HAHUM 1 14.05.2025 https://m.edsoo.ru/00ad9ch2
68 Pe3epBHbIit ypoK. O6O6VIHGHI/IG u 1 16.05.2025 bubmuorexa [JOK
CHCTEMaTH3alus 3HaHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME
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9 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuuyeckue
n/n Bcero H3yUYeHHsl odpa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
[Iepnoanueckuil 3aK0H.

1 [lepuoauueckas cucrema 1 bubnuoreka [IOK
XUMUYECKUX 37ieMeHToB []. U. 03.09.2023 | https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTHU B U3MEHEHUH

2 CBOMCTB XMMHUYECKHUX IJIEMEHTOB 1 bubmorexa IIOK

. 06.09.2023 | https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 bubnuorexa [JOK
HEOPraHWYECKHUX BEIIECTB 10.09.2023 | https://m.edsoo.ru/00adb7e2

4 Bunnl xuMuueckoil CBSI3U U THIEI 1 bu6moreka [JOK
KPUCTAJUTMYECKUX PEIIETOK 13.09.2023 | https://m.edsoo.ru/00adbac6
Kontponbhas padota Nel o teme

5 I1 0 i 1 1
«[loBTOpeHue u yrinyOneHue 3HaHUH 17.09.2023
OCHOBHBIX Pa3/IeJoB Kypca 8 kiacca

5 Knaccudukanus XuMuueckux 1 bubnunoreka [IOK
PEeaKIHii 1Mo pa3IMYHBIM ITPU3HAKAM 20.09.2023 | https://m.edsoo.ru/00adbch0
[ToHsiTHE O CKOPOCTH XUMHUYECKOM

7 eakiu. IToHITHE O TOMOTEHHBIX U 1 Brbmioreia LJOK
P ' 24.09.2023 | https://m.edsoo.ru/00adbe9a
TeTepOTeHHBIX PEeaKIIMIX
[ToHsiTHE O XUMUYECKOM

8 aBHOBecHH. DAKTOPBI, BIUSIONINE 1 bubmorera IOK
P ’ PBL B 27.09.2023 | https://m.edsoo.ru/00adc28¢c

Ha CKOpPOCTb XUMHUYECKON pCaKkluu u
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I10JIOKEHUE XMMHYECKOT0
paBHOBECHS

OKHCIIMTEILHO-BOCCTAHOBUTEILHEIC

bu6moreka [IOK

9
peakiuu 01.10.2023 | https://m.edsoo.ru/00adcade
Teopust 23IEKTPOIIUTUYECKON

10 mquccoraii. CHIIbHBIC M ClTa0ble bubmorexa [TOK

’ 04.10.2023 | https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 HMouHble ypaBHEHUS peaKIuil bubmorexa [TOK
» peaxt 08.10.2023 | https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIIOT U

12 OCHOBAHMH B CBETE MPEACTABICHHI bubmuorexa [JOK
00 2JIEKTPOIUTUUECKON 11.10.2023 | https://m.edsoo.ru/00add5d8
JTUCCOTTUAITAN
XUMUYECKUE CBOMCTBA COJIEH B

13 CBETE MpeCTaBICHUH 00 bubamorexa [IOK

peA . 15.10.2023 | https://m.edsoo.ru/00add8b2
ANEKTPOJUTUYECKOU AUCCOIMAITIH
14 [TonsaTHe o ruapOIN3E COJICH bubamorexa [IOK
AP 18.10.2023 | https://m.edsoo.ru/00add9d4

15 O06o00IIeHNE B CHCTEMAaTH3aLIHS bubmuorexa [JOK
3HaHUU 22.10.2023 | https://m.edsoo.ru/00addd12
[IpakTuueckas pa6ora No 1.

16 P bubmuorexa [JOK
(HCHICHHIE IRCTCPHMEHTATLHBIX 25.10.2023 | https://m.edsoo.ru/00addbfa
3a/1a49
KonTtponsHas padora Ne2 o treme

17 «INEKTPOJUTHYECKAS TUCCOITUALIHS bubmmorexa TIOK

P ’ 08.11.2023 | https://m.edsoo.ru/00addecO
XUMUYECKUE PEaKIIMu B paCTBOPAX)

18 OO1as XapaKTepUCTHKA TaJlOTEHOB. bubnunoreka [IOK

XHUMHUYECKUE CBOMCTBA HA IIPUMEpE 12.11.2023 | https://m.edsoo.ru/00addfe2
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XJiopa

Xnoposojopoa. CossiHast KUCIIOTA,

19 XUMUYECKHE CBOMCTBA, TIOJIyYCHHE bubmmorexa [TOK
> HOYH ’ 15.11.2023 | https://m.edsoo.ru/00ade104
MIPUMCHCHHE
[Ipaktuyeckas padora Ne 2 o Teme
20 «[Tomy4eHne COJITHON KUCITOTHI bubamorexa [IOK
yi . N ’ 19.11.2023 | https://m.edsoo.ru/00ade348
W3Yy4YCHHE €€ CBOWCTBY
Berurcnenus mo ypaBHEHHSIM
21 XUMHUYECKUX eazp Wi, €CIIN OJIMH U3 bubamorexa [IOK
peardiny, A 22.11.2023 | https://m.edsoo.ru/00ade488
peareHTOB JaH B U30BITKE
29 OO6mrast XxapaKTepUCTHUKA SJIEMEHTOB bubmuorexa [JOK
VIA-rpynnst 26.11.2023 | https://m.edsoo.ru/00ade64a
AJOTpOITHBIE MOTUGBHUKAIIMHA CEPHI.
23 Haxoxnenue cepbl U €€ coenMHEHUI bu6mmoreka [JOK
B IIpUpOJie. XUMUYECKHE CBOMCTBA 29.11.2023 | https://m.edsoo.ru/00ade64a
cepsl
24 CepoBo10po1, CTPOCHHUE, bubnuoreka [IOK
(bu3UYecCKre U XMMUYECKHIE CBOMCTBA 03.12.2023 | https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KUCIIOTA,
25 (hbU3UYECKHEe U XUMUYCCKUE bubmorexa [JOK
N 06.12.2023 | https://m.edsoo.ru/00adea28
CBOWCTBA, IPUMCHEHHE
XUMHUYECKUE PEAKIINH, JICIKAIUE B
OCHOBE TPOMBIIIJICHHOTO CIIOco0a
26 IIOJIyYEHUS CEPHOM KUCIIOTHI. bubnuorexa [IOK
XUMHYECKOE 3arpsI3HEHNE 10.12.2023 | https://m.edsoo.ru/00adec8a
OKpYKaroIel Cpeibl COeAMHEHUSMHU
cephl
27 Brruncienue maccoBoii oM BEIXOa bubnmuoreka [JOK
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MPOAYKTA PEaKIKU 13.12.2023 | https://m.edsoo.ru/00adec8a
OO61rast XxapaKTepUCTUKA SJIEMEHTOB

08 VA-rpynmsl. A30T, bubnuorexa [JOK
pacrpocTpaHeHHe B IPUPOJIE, 17.12.2023 | https://m.edsoo.ru/00adeea6
(du3HUYeCKre U XUMUIECKHE CBOKCTBA
AmMuak, ero ¢puznueckue u

29 XUMHUYECKHUE CBOMCTBA, MOTYYCHUE U bubmorexa [TOK

> HOIYHE 20.12.2023 | https://m.edsoo.ru/00adf004
MIPUMCHCHHE
[Ipaktudeckas padora Ne 3 o Teme
30 «[Tony4ueHrne aMMuaKka, U3yudeHHE ero bubmorexa [TOK
i YA 24.12.2023 | https://m.edsoo.ru/00adf180
CBOWCTB»

31 A3oTHas KucnoTa, eé pusndeckue u bubmuorexa [JOK
XUMUYECKHE CBOWCTBA 27.12.2023 | https://m.edso00.ru/00adf306
Hcnonb30BaHME HUTPATOB U COJIEH
aMMOHHUS B KQUECTBE MUHEPATBHBIX

32 oOpenuil. Xumuueckoe bubmmorexa [IOK
yAOOP ' . 10.01.2025 | https://m.edsoo.ru/00adf518
3arpsi3sHEHUE OKPY)KAOIIECH CpelIbl
COCIIMHEHUSIMH a30Ta
®docdop. Oxcua pochopa (V) u

33 (1)00(%)0 pHa}I KI/I(?J'I((i))Ta (b(bI/II):%I/I(qez:KHe u bubmorexa [JOK

P . 14.01.2025 | https://m.edsoo.ru/00adf68a
XUMUYECKHUE CBOMCTBA, IMOJIy4CHHE
HcnonwszoBanue Gocharos B

34 KauecTBE MUHEPAIbHBIX YI0OpEHUI. bubnunoreka [IOK
3arpsi3HeHue NPUPOJHON CPEIb 21.01.2025 | https://m.edsoo.ru/00adfc20
dbocdaramu
Yrnepon, pacnpocTpaHeHUE B

35 npu I(j Iel (I;)H3H13{ecxl;e U XUMUYECKHUE bubmmorexa TIOK

PUPOAE, 24.01.2025 | https:/m.edsoo.ru/00adfd9c

CBOICTBa
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Oxcuppl yriaepoaa, ux pusudeckue u
XUMHYECKHE CBOMCTBA.

bubmuorexa [JOK

36 DKOJOTUYECKHE TTPOOIICMBI, 28.01.2025 | https://m.edsoo.ru/00adfebe
CBsI3aHHBIC C OKcHI0M yriiepoaa (1V)
37 VYroJibHAsI KUCTOTA U €€ COJIn bubmmorexa [TOK
31.01.2025 | https://m.edsoo.ru/00ae006c
[IpaxTnueckas padora Ne 4 o Teme
38 "[lonydeHune yriekuciaoro rasa. bubnuoreka [IOK
KauecTtBenHnas peakuust Ha kKapOoHaT- 04.02.2025 | https://m.edsoo.ru/00ae027e
non"
[TepBoHaYATBHBIE TOHATHUS 00
39 OpPraHUYeCcKUX BEIIECTBAX KaK O Bubamorexa [IOK
26.01.2025 | https://m.edsoo.ru/00ae054e
COCTMHECHUSX yTIIepo/ia
40 Kpemnwuii u ero coennHeHust bubmorexa LIOK
14.02.2025 | https://m.edsoo.ru/00ae080a
[TpakTuueckas padora Ne 5.
41 Pemenue sxciepuMeHTaNIbHBIX 337124 bubnuoreka [IOK
1o teme «Baxxkuenine HeMeTaIbl U 18.02.2025 | https://m.edsoo.ru/00ae0bf2
WX COCITMHCHHUS
KonTtponsnas padora Ne3 no teme
42 «BakHeWIne HeMETaUIbl H UX bubmmorexa TIOK
21.02.2025 | https://m.edsoo.ru/00ae0el8
COCTMHCHUS
OO6mras xapakTepucTuKa
XUMHYECKUX PIIEMEHTOB —
43 MeTajuioB. Metajuinueckas CBsI3b U bubmuorexa [JOK
MeTaJUTMYecKasi KpUCTaNIMUecKast 25.02.2025 | https://m.edsoo.ru/00ae103e

pemérka. Pu3nyeckue CBOMCTBA
METaJJIOB



https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e

XUMHYECKHE CBOUCTBA METAJIOB.

44 DIIEKTPOXUMHUYECKHUIN PsiT bubmorera IOK
P . P 28.02.2025 | https://m.edsoo.ru/00ael156
HaIPsDKCHUN METAIIIOB
OOm1re criocoObl MOTYYEeHUS
MeTtauioB. CrutaBel. BeraucieHus mno
45 ABHCHHUSM XUMHYECKUX PEaKIUi bubmorexa [HOK
P P ’ 04.03.2025 |  https://m.edso0.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COJICPIKHT
MIPUMECH
46 [TorsITHE O KOPPO3UU METAIIIIOB bubmorexa IIOK
PP 07.03.2025 | https://m.edsoo.ru/00ae1278
bu6mmoreka [IOK
47 [lenotrre MeTaLIb 11.03.2025 | https://m.edsoo.ru/00ael4b2
48 OKcuIpl ¥ THAPOKCUIBI HATPUS U bubnuoreka [IOK
KaJus 14.03.2025 | https://m.edsoo.ru/00ael4b2
49 [[lerouyHO3EMENTBHBIE METAIIBI — bubnuoreka [IOK
KaJIBIIUM 1 MarHui 18.03.2025 | https://m.edsoo.ru/00ael5e8
50 Baxuelimue coeIMHESHHS KaTbIHUs bubmorexa [JOK
A t 21.03.2025 | https://m.edsoo.ru/00ae15e8
51 O06o00IIeHNE B CHCTEMAaTH3aLIHS
3HAaHUU 01.04.2025
52 JKEcTKOoCTh BOABI M CIIOCOOBI €& bubmuorexa [JOK
YCTpaHEHHUs 04.04.2025 | https://m.edsoo.ru/00ae1886
[IpakTuueckas padora Ne 6 o Teme
53 "YKECTKOCTH BOJBI M METOJIBI €€ bubmorexa [JOK
" 8 A 08.04.2025 | https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
. bubmuorexa [JOK
>4 AdtiomuiHi 11.04.2025 | https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOMCTBA OKCUIA U bubnuorexa [IOK
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TUIPOKCHU/IA 15.04.2025 | https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
% AKeneso 18.04.2025 |  https://m.edsoo.ru/00ae1d86
57 Oxkcupl, TUIPOKCUIBI U COJIM XKeje3a bubnuorexa [JOK
() m xenesa (1) 22.04.2025 | https://m.edsoo.ru/00ae35e6
58 O06o01eHre U cucTeMaTu3arus
3HAHHH 25.04.2025
[IpakTnueckas padota Ne 7.
59 Pemenue sxciepuMeHTATbHBIX 337124 bu6moreka [{OK
o Teme «BakHelme MeTaTbl 1 UX 29.04.2025 | https://m.edsoo.ru/00ae3de8
COCTMHECHUS
Berurcnenus o ypaBHEHUAM
XMUMHYECKUX PeaKlUid, eCIu OJUH U3
50 peareHTOB JaH B H30BITKE WIIH bubnuoreka [IOK
COJICPXKUT IpUMeCH. Beruncnenus 02.05.2025 | https://m.edsoo.ru/00ael1750
MaccOBOM JOJM BBIXOJIa MPOIYKTa
peakuuu
61 O06o01eHre U cucTeMaTrU3aIus
3HaAHUH 06.05.2025
KonTtponsHas padora Ned o Teme
62 «Baxuenme MeTaJIbl U UX
COEIMHCHUSD) 13.05.2025
63 BemecTBa u Mmarepuaisl B bubnunoreka [IOK
IOBCEAHEBHOM )KU3HU YEIOBEKA 16.05.2025 | https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arpsi3HEHUE bubnuorexa [IOK
OKpYXarollen cpeabl 19.05.2025 | https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perieHnn bubnuorexa [IOK
AKOJIOTMYECKUX MTPOOIIeM 23.05.2025 | https://m.edsoo.ru/00ae4270



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

66 PezepBubiit ypok. O0o01IeHNE U 1 bubmuorexa LIOK
cUCTEMATU3AIUA 3HAHUI 23.05.2025 | https://m.edsoo.ru/00ae0dOa
67 PesepBHeIii ypok. O600IICHNE 1 1 bubnuotexa [JOK
cUCTEMATU3AIMUA 3HAHUI 23.05.2025 | https://m.edsoo.ru/00adb33c
68 PesepBubIit ypok. O6001meHre 1 bubnuotexa [JOK
cUCTEMATU3AINA 3HAHUI 26.05.2025 | https://m.edsoo.ru/00ad9ch2
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOJINYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

METOANYECKHUE MATEPHAJIbBI VIS YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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