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HOACHUTEJBHASA 3AIINCKA

[IporpamMa 1O XUMUM Ha YPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE TpeOOBaHWII K pe3ylibTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTenbHOI MTPOrpaMMbl OCHOBHOTO 00IIIET0 00pa30BaHMsl, MPEICTABICHHBIX
B OI'OC OOO, a Ttakke Ha OCHOBE (QenepanbHON pabouell MPOrpaMMBI
BOCIIUTAHUS U C YYETOM KOHIEIIINU MPENoAaBaHusl y4eOHOro npeamMera « XuMush»
B 00pa3oBaTeNbHBIX opranu3anusiax Poccuiickoit deaeparuu.

[Iporpamma mo xumum Aa€T TPEACTABICHHE O IEAX, OOIIEH CTpaTeruu
oOyueHusi, BOCIHMTAHWA W PA3BUTUS OOYyYaAIOIIUXCS CPEACTBAMH Yy4eOHOTO
npeaMera, YCTaHABJINBAECT o0si3aTenbHOE peAMETHOE coJiepKaHue,
npeAycMaTpUBaeT paCIpEeleeHue €ro IO KilaccaM U CTPYKTYpHUPOBAaHHUE IIO
pazielaM M TeMaM MOporpaMMbl IO XUMHH, ONPEAENSET KOJIUYECTBEHHBIE U
KaueCTBEHHbIC XapaKTePUCTUKU COJICpKaHMUS, PEKOMEHIYEMYIO
MOCJEAOBATEILHOCTh  M3YUYCHHUSI XUMHUU C Y4ETOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBS3€H, JIOTUKM y4eOHOTO MpOIECcca, BO3PACTHBIX
0COOEHHOCTEeM OO0y4alomuxcs, OMNpeAeNseT BO3MOXKHOCTU TMpeaMera Jyis
peanu3anuu TpeOOBaHUN K pe3ysibTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTeIbHOM
MpoTrpaMMbl HA YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHus, a TakKe TPeOOBaHHM K
pe3yibTataM 00y4YeHHs] XUMUM Ha YPOBHE II€JICH U3yUYeHUs TpeaMETa U OCHOBHBIX
BUJIOB Y4€OHO-ITO3HABATEILHON JIEITEIbHOCTH OO0YYaloIIerocsi Mo OCBOCHUIO
y4eOHOTr0 Co/IepKaHMs.

3HaHUWE XUMHUHM CIY>KUT OCHOBOM [Jisi (POpMHpPOBAHUST MHPOBO33PEHHUS
o0yyJaroIierocs, ero mpeACTaBICHUM O MaTEepPUaIbHOM EIWHCTBE MHUPA, BAXKHYIO
posib urpatoT GopMUpPYEMbIe XUMUEH MPEACTABICHUS O B3aUMOIIPEBPAIICHUSIX
SHEPTUU U 00 HSBOJIOIMU BEIIECTB B MPUPOJE, O MYTAX PEHICHUs riIo0agbHBIX
npoOJieM yCTOMYHMBOTO Pa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, YHEPreTHUUYECKOM,
MUILEBOM U SKOJIOTHYECKON 0€30MacHOCTH, IPOOJIEM 31paBOOXPAHEHUS.

N3yuyenne xumun:

CIIOCOOCTBYET  peaju3allid  BO3MOXXHOCTEH  JJii  CaMOpa3BUTHUS U
dbopMupoBaHUs KyJIbTYPhI JIMYHOCTH, €€ 00111el U (yHKIIMOHATBHON TPaMOTHOCTH;

BHOCHT BKJIaJl B JOPMHUPOBAHUE MBIIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEN
OOy4JaromMXcs, HABBIKOB WX CaMOCTOSITEIbHOW  Y4eOHOW JIeATeIhHOCTH,
OKCIIEPUMEHTAILHBIX M HCCIEOBATEIIbCKUX YMEHUH, HEOOXOMUMBIX Kak B
MMOBCETHEBHOM JKU3HU, TaK U B TPO(PECCHOHATILHOMN ESITEIIbHOCTH;

3HAKOMHUT CO CHENMU(UKOM HAYYHOTO MBINUICHUS, 3aKJIaJIbIBAeT OCHOBBI
I[EJIOCTHOTO B3IJIsIIa Ha €AMHCTBO MPUPOJIbl U YETIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TaroM B (POPMHUPOBAHUM €CTECTBEHHO--HAYYHON TPAMOTHOCTH 00YUarOIIUXCS;



CHoCcOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-
-HAy4YHBIM 3HAHMSM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTUYECKOE
o0pa3oBaHUE O0yJArOITHUXCA.

JlanHple HampaBiIeHUS B OOYyYEHHUH XMMHUU OOECIEUMBAIOTCS CHEIH(PHKOM
colepkaHusi  y4eOHOro  mpeaMera, KOTOPBIA  SIBJISETCS  MENaroruyecku
a/IaITHPOBAHHBIM OTpaKeHHEM 0a30BOM HAYKHW XUMUH Ha ONpeAeTEHHOM JTare eé
pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO 00I11Iero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIONIMMUCS CHCTEMbl MEPBOHAYAIBHBIX IMOHATUNA XWMHUH, OCHOB
HEOPraHMYECKOM XHMHM W HEKOTOPBIX OTIAEIBHBIX 3HAYMMBIX MOHSATUN
OPTraHUYECKON XMMUHU.

CtpykTypa coaepxaHHsl MpOTrpaMMbl MO XUMUU C(HOPMHUPOBAHA HAa OCHOBE
CUCTEMHOTO mnoaxoaa K e€ mzydeHuro. ColepikaHHe CKJIaAbIBAECTCS U3 CHCTEMBI
IIOHATUNM O XUMHUYECKOM JJIEMEHTE U BEILIECTBE U CUCTEMBI IIOHATUN O XUMUYECKOU
peakuuu. OO0e 3T CUCTEMbl CTPYKTYPHO OpPTaHU30BAHBI [0 TPUHLUILY
ITOCJIEAOBATEIBHOTIO PAa3BUTHS 3HAHUM HAa OCHOBE TEOPETHUYECKUX IPEICTABICHUN
Pa3HOro YpOBHS:

— aTOMHO--MOJIEKYJIIPHOT'O YYEHHUsI KaK OCHOBBI BCEr'0 €CTECTBO3HAHMS;

— Ilepuognyeckoro 3axkoHa /. 1. MenzeneeBa kak OCHOBHOI'O 3aKOHA XUMUMU;

— YYEHUS O CTPOCHUU aTOMa U XUMUYECKOU CBS3H;

— TMPEACTaBICHUN 00 JIEKTPOIUTUYECKON JUCCOLMAIMM BELIECTB B
pacTBOpax.

TeopeTnueckne 3HaHHUS PACCMATPUBAKOTCA HA OCHOBE OMIUPUYECKH
MOJyYEHHBIX U OCMBICICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEA0BATENBHO OT OJTHOTO
YPOBHS K JIpyromy, BBINOJHAS (YHKIMM OOBSICHEHUS M MNPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHSI U BO3MOYKHOCTEH MPAKTUYECKOTO NMPUMEHEHUSA WU IOJTYyYCHUS
M3Y4YaeMbIX BELIECTB.

OcBoeHue mporpaMMbl IO XHMHU CHOCOOCTBYET  (HOPMHUPOBAHHIO
MIPEACTABIICHUS] O XUMHYECKOM COCTABIIIONIEN HAYYHOU KapTUHBI MUPA B JIOTHKE
€€ CHCTEMHOM NPUPOJbI, LEHHOCTHOIO OTHOLIEHWS K HAy4YHOMY 3HAaHUIO U
METOJaM TO3HAaHMS B Hayke. V3yueHne XUMHUHM NPOUCXOAUT C IPHUBICYEHHUEM
3HaHUU M3 paHee U3YUYEHHBIX Y4YEOHBIX MpeAMeToB: «OKpyKaroluid MHUPY,
«buoinorus. 5—7 kimaccel» U «PuU3MKa. 7 KIacey.

[Ipy wu3ydYeHHH XUMUU TPOUCXOIUT (HOpPMHpPOBAHME 3HAHUU OCHOB
XUMHUYECKON HayKd Kak OO0JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKOU
NEATEIbHOCTH YEJIOBEKA M KAaK OJHOIO0 M3 KOMIIOHEHTOB MHUPOBOM KYJBTYPHI.
3amaya y4eOHOro mnpeaMera COCTOMT B (POPMHUPOBAHMU CHCTEMbl XHMHYECKHX
3HAHUN — Ba)KHEUINUX (PaKTOB, MOHATHM, 3aKOHOB M TEOPETUUECKHUX MOJIOKESHUM,
JOCTYMHBIX 00001IEHNII MUPOBO33PEHUECKOT0 XapaKkTepa, sS3blka HayKH, B



OpUOOIIEHMM K HAyYHbIM METOJaM T[O3HaHUS MpU M3YyYEHUU BEUIECTB U
XUMUYECKUX PEaKIuii, B (HGOPMUPOBAHUH M PA3BUTUU MO3HABATEIHHBIX YMEHUU U
UX TPUMEHEHHH B Yy4eOHO-NO3HABAaTENbHOM W Yy4EOHO-HCCIEN0BATENbCKOM
JESTeIbHOCTH, OCBOCHHM TIPaBWJ O€30MacHOro OOpalleHus C BEIIECTBAMHU B
MOBCEAHEBHOM JKU3HMU.

[Ipu u3yyeHUU XMMHUU HAa YPOBHE OCHOBHOI'O OOIIEr0 0Opa30BaHMs Ba)KHOE
3HaUYEHUE MPUOOPETH TaKue 1EIH, KaK:

— (GOpMHUPOBAHHE WHTEIUICKTyaJIbHO Pa3BUTOM JHMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSATEIHHOMY MPHUHITHIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHM KU3HU;

—  HampaBJICHHOCTh OOy4YeHUsT Ha CHCTEeMaTH4YeCKOe IMpUOOIIEeHUE
oOydJaronmxcsi K CaMOCTOATENbHON IMO3HABATEIIbHON JI€ATENbHOCTH, HAyYHbBIM
METOJaM TMO3HaHUs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUHU;

— obecrnieueHue yclIOBUM, CIIOCOOCTBYIONMIMX MPUOOPETCHUIO 00YUYAIOIIMMUCS
OTbITa Pa3HOOOPa3HOW MACSITENbHOCTH, TO3HAHWS W CaMOIIO3HAHUS, KITIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETCHIIMI), MMEIOIINX YHUBEpPCAIbHOE 3HAYEHUE IS
Pa3IUYHBIX BUJIOB JI€ATEIbHOCTH;

— (¢opMmupoBaHue oOmeld (YHKIMOHAIBHOM M  €CTECTBEHHO-HAY4YHOMH
IPaMOTHOCTH, B TOM 4YHCJIE YMEHHH OOBSACHATH M OIICHUBATH SIBJICHHS
OKpPY>KaIOIIeT0 MHpa, WUCIONB3ys 3HAHHUS W OMBIT, MOJyYCHHBIC MPH H3YyUCHHUH
XUMUHU, NPUMEHITh HMX TpPHU pEHICHUU NpoOJIeM B TOBCEIHEBHOW KU3HU H
TPYAOBOM JAEATEIBHOCTH;

— ¢opmupoBaHHe y OOyYAIOIIMXCS TyMAaHUCTUYECKUX OTHOIICHUH,
MOHWMAHUSA IIEHHOCTH XWUMHUYECKHUX 3HAHWA 711 BBIPAOOTKH SKOJOTHYECKH
11eJ1IeCO00pa3HOTO TIOBEICHUSI B OBITY W TPYJIOBOM JEATEILHOCTH B IEJSIX
COXPAHEHHS CBOETO 370POBbs U OKPY>KaIOIEH MPUPOJHON Cpeibl;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CaMOBOCIIUTAHHIO HA OCHOBE YCBOCHHMS OOIIEUYEIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY TpOGUIs U HAMpaBIEHHOCTH NajlbHEHUIIEro
o0yueHus.

OOmiee YMCIO YAacOB, OTBEAEHHBIX JUISI H3YYEHUS] XUMUU Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBanusi, coctapisieT 136 yacoB: B 8 kiacce — 68 1acosB (2
yaca B HeJllelo), B 9 kiacce — 68 yacoB (2 yaca B HEAEINIO).



COILEPKXAHUE OBYUYEHUA

8 KJIACC

IlepBoHaya/bHbIEe XUMHYECKHE TOHATHSA

[Ipeamer xumun. Posib XMMHUM B U3HU 4YeJOBeKa. XUMHS B CHCTEME Hayk.
Tena u BemectBa. dusnyeckue CBOWCTBA BEUIECTB. ATpEraTHOE COCTOSIHUE
BemecTB. [loHsTHE O MeToAax MO3HAHMUS B XUMUM. YHCThIE BEIIECTBA U CMECH.
CnocoOslI pa3feneHust cMecen.

ATOMBI M MOJIEKYNbl. XUMUYECKUE »dJeMEHTbl. CHMBOJBI XUMHUYECKUX
aneMeHTOB. [IpocThie U CI0KHbIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas QopMyna. BaneHTHOCTP aTOMOB XHMHYECKHUX JJIEMEHTOB.
3aKOH TMOCTOSHCTBAa cocTaBa BemiecTB. OTHOCHUTENbHAs aTOMHas Macca.
OTtHocuTeNnbHAs MOJIEKYJIsIpHAst Macca. MaccoBast 107l XUMUYECKOTO 3JIEMEHTA B
COCTMHEHUH.

KomnuectBo BemectBa. Monb. Monsipaas macca. B3auMoCBsI3b KOIUYECTBA,
Macchl M 4YHCJIa CTPYKTYpPHBIX €IuHUI] BeliecTBa. Pacuérel mo ¢opmyiam
XUMHUYECKUX COEAMHEHUH.

Ou3nvecknue U XUMUUYECKUE SBICHUS. XUMUYECKash peakiuus U e€ MpU3HAKH.
3aKOH COXpaHEHHWs MacChl BEIIECTB. XMMHUYECKHE ypaBHeHHs. Kiaccudukaims
XUMHUYECKUX PEAKIUN (COeAMHEHUS, PA3I0KEHUS, 3aMEILICHUSI, 0OMEHA).

Xumuueckuii IKcnepumenn:

3HaKOMCTBO C XMMHYECKON MMOCYJOH, MpaBuiIamMu padoThl B J1aOOpPaTOpPUH U
npuémMamMu oOpaileHus: ¢ J1abopaTopHBIM 00OPYAOBaHUEM, U3YUCHUE U OINKCAHUE
¢u3nueckux CBOWCTB 00pa3lloB HEOPraHMYECKUX BEIIECTB, HAOI0/ICHNE
¢usnyeckux (IUIaBI€HHWE BOCKA, TassHUE JIbJa, PAacTUpaHHE caxapa B CTYIIKE,
KUIICHWE W KOHJCHCAIMS BOJABI) M XUMHUYECKHX (TOPEHHE CBEYH, MPOKATUBAHHE
MEHON MPOBOJIOKH, B3aMMOJICHCTBIE MeJa C KUCIOTON) SABJIEHUH, HAOII0IeHNE U
OMHCaHWE MPHU3HAKOB NPOTEKAaHUS XUMHUYECKHX peakUuil (pa3jokeHue caxapa,
B3aUMOJEMCTBUE CEPHON KHUCIIOTHI C XJOPHUIOM Oapusi, pa3joXKeHUe THAPOKCUAA
Menu (I1) mpu HarpeBanuu, B3auMoJIeUCTBUE kele3a ¢ pacTBopoM coiu meau (1),
U3y4YEHUE CIOCOOOB pa3leleHus] CMecel: ¢ MOMOIIbI0 MarHuTa, (UIbLTPOBAHUE,
BhIMIApUBAHUE, NTUCTUILUIALMSA, XpoMarorpadus, MpoBeaeHNEe OYNCTKH TOBApEHHON
coiu, HaOMIOJeHHWE U  ONUCaHHEe  pPe3ylbTaTOB  IPOBEIEHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHs MAacChl, CO3JaHHe MOJeNield MOJIEKYI
(11apoCTEeP>KHEBBIX ).

Bakneiilue npeacTaBuTe M HEOPraHUYECKUX BEIIECTB

Bosnyx — cmech razos. CocraB Bo3ayxa. Kucimopom — 3leMeHT W MpocToe
BemecTBo. HaxokaeHwe kuciaopojna B Tpupone, (PU3MYECKHe U XUMHUYECKHE
cBoiicTBa (peakuuu ropeHusi). Okcunabl. [Ipumenenue kucnopoaa. CrocoObl



MOJIYYCHHS] KUCIopoAa B Ja0OpaTopuud M MPOMBIIUIEHHOCTH. Kpyrosopor
Kuciopozaa B mpupojie. O30H — aloTporHast MoAUGUKAIMS KUCIOPOa.

TernoBoit 3hdekT XUMHUUYECKOW peaklud, TEPMOXUMHUYECKHUE YpaBHEHUS,
9K30- M JHAOTEPMHYECKHE peaKUWU. TOIIMBO: yrojlb MU METaH. 3arps3HCHHE
BO3/lyXa, YCWJICHHE MapHUKOBOTO 3(deKkTa, pa3pymnieHrne 030HOBOTO CIIOSI.

Bopopon — snemeHT m mpocrtoe BemecTBo. Haxoxaenue Boaopoaa B
npupoae, (Qunyeckue W XMMHUYECKHE CBOWCTBA, NPUMEHEHHE, CIIOCOOBI
noxyyeHus. Kuciorsl u coun.

Monsipubiii  006EM  ra3oB. Pacdy€Thl 1O XUMHMYECKHM ypaBHEHUSIM.

dusnueckrne CBOKWCTBA BOAbl. Boaa kak pactBoputens. PacTBOpEL.
HaceiieHHble 1 HEHACBIIEHHBIE PACTBOPBI. PacTBOPHUMOCTH BEMIECTB B BOJE.
MaccoBast 10Ji1 BEHIECTBA B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJbI. OCHOBaHHS.
Posib pacTBOpOB B mpupoje M B KU3HMU YeI0BEeKa. KpyroBopoT BOJBI B MPUPOE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanus neopranmdeckux coeauHeHuit. Oxkcunabl. Kiaccudukanus
OKCHJIOB:  cojieoOpasyronue  (OCHOBHBIE, KHCIOTHBIE, aM{pOTEpHbIE) U
HecosneoOpasyronue. Homenknatypa okxcuaoB. Dusznueckue U XUMHUYECKHE
CBOMCTBA OKCHIOB. [lonydyeHrne OKkCHIoB.

OcHoBanusa. Knaccupukanuss ocHOBaHMM: INENOYM M HEPACTBOPUMBIE
ocHoBaHusA. HomeHnkiarypa ocHoBaHuii. PU3NUECKHME U XUMHUYECKUE CBOWMCTBA
ocHOBaHuU. [lonyueHnne ocHOBaHUN.

Kucnotel. Knaccudukanusa kucinor. Homenknarypa kucnor. dusndeckue u
XMMHUYECKUE CBOWCTBA KHUCIOT. Psan aktuBHocTM MmetaimioB H. H. bekerosa.
[lony4yeHne KHACIIOT.

Comu. Homenkiarypa cosieid. @U3HUECKHEe U XMMHYECKHUE CBOWCTBA COJIEH.
[Tomyuyenue coiei.

I'eneTnyeckas CBsA3b MEXKIY KJIaCCAMU HEOPTraHUUECKUX COCIUHEHUN.

Xumuueckuii IKCnepumenm:

Ka4EeCTBEHHOE OIPEIECIICHUE COAEPKAHUsI KUCIOPOAa B BO3AyXE, MOJIYyYCHHUE,
coOupaHue, pacrno3HaBaHWE U HW3YYEHUE CBOWMCTB KHCIOPOJa, HAOIIOJACHUE
B3aUMOJICMCTBUSL BEIIECTB C KHUCIOPOJOM M YCJIOBUS BO3HMKHOBEHUS U
ImpeKpaieHus TopeHus: (TMokapa), O3HAKOMJICHHE ¢ oOpa3llaMd OKCHJIOB H
OTMMCaHUE HX CBOWCTB, MOJy4eHHE, COOMpaHHWE, paclo3HABaHUE W H3YUYCHHUE
CBOMCTB BOJIOpoJia (ropeHue), B3auMojieicTBue Bojoposaa ¢ okcuaoM meau (II)
(BO3MOKHO HCIIOJIb30BAHUE BUJICEOMATEPHATIOB), HaOM0IeHne 00pasiloB BEIIECTB
KOJIMYECTBOM | MOJb, HCCIIEIOBAaHWE OCOOCHHOCTEH pPACTBOPEHHUS BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, TIPUTOTOBJICHUE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aMMOIEHUCTBUE BOJIbI C METAJIAMHU
(HaTpueM M KajbleM) (BO3MOXKHO HCIIOJIb30BaHUE BUEOMATEPHATIOB),



UCCJIeIOBaHUE OO0pa3lOB HEOPraHMYECKUX BEIIECTB PA3IMYHBIX  KJIACCOB,
HaOJI0/ICHUE U3MEHEHUS OKPACKU MHAMKATOPOB B PACTBOpPAX KHUCIOT U LIETOYEH,
nU3ydeHHe B3aumoneucTeusa okcupa meau (II) ¢ pacTtBopoM cepHOM KHCIOTHI,
KUCJIOT C METaJUIaMH, PEaKUUW HEWTpalM3alHH, IOJIYyYEHUE HEPACTBOPHUMBIX
OCHOBAHHUI, BBITECHEHHE OJHOTO METAJIa JIPYTHMM K3 PacTBOpa COJHU, PELICHUE
AKCIEPUMEHTANIBHBIX 3alad N0 Teme «BaxkHelmume Kiaacchl HEOPraHMYECKUX
COCIIMHEHUI.

IMepuognueckuid 3akoH u Ilepumogmuyeckass cucreMa XHMHYECKHUX
iemenToB JI. U. MengeneeBa. Ctpoenne aroMoB. XHMHYECKAsl CBS3b.
OKHCINTETBHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[TepBbie TOMBITKH KiIacCU(PUKAMA XUMHUYECKHX 3JieMeHTOB. [loHsTHE O
IpyINnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOTeHbl, MHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIe 00pa3ytoT aM(pOTEPHBIE OKCHUIbI
Y TUAPOKCUJIBL.

[lepnogmueckuit 3akoH. [lepnognyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkonepuogHas W JAJMHHONEpHOAHAsA  (QOPMBI
[Tepunoanueckoit cucremsl xumudeckux 3iaeMeHToB [[. Y. Menneneesa. [leprobl
U rpynnbl. PU3WYECKUN CMBICH IOPSAAKOBOIO HOMEpa, HOMEpPOB Iepuoaa u
IPYIIBI JJIEMEHTA.

Crpoenne atromoB. CoctaB aTOMHBIX saep. M3oTonsl. DnekTponbl. CTpoeHue
AJEKTPOHHBIX  000JOYeK aToOMOB MepBbIX 20 XMMHUYECKHX  DJIEMEHTOB
[Tepuomnueckoin cucremsl JI. M. MenneneeBa. XapakTepuCTUKa XUMHUYECKOTO
3JIEMEHTA 10 ero noJyiokeHuto B [lepuonnueckoii cucreme . 1. Menneneesa.

3aKOHOMEPHOCTA HW3MEHEHHUS pagdyca aTOMOB XHUMHWYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO TPYNIaM U IEPUOTAM.

3nauenue [lepuogmueckoro 3akoHa u [leprnoanyeckoil CUCTEMBI XUMHUYECKUX
3JIEMEHTOB JJId pa3BuThs Hayku U npaktuku. . M. MenaeneeB — yd€HbI U
rpakIaHUH.

Xumuueckas cBsizb. KoBaneHTHass (MOJMsIpHAsT W HEMOJSpHAs) CBA3b.
DIIEKTPOOTPULIATEIBLHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBS3b.

Crenenb  okucieHus.  OKHUCIUTEIBbHO--BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Tponecchbl OKucaeHUs U BOCCTaHOBIICHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

u3ydeHue oO0paslloB BEIIECTB METAVIOB M HEMETAJIOB, B3aUMOJCHCTBHE
TUJIPOKCHAA LMHKA C pPACTBOPAMHM KHUCIOT U IIEJIOYEH, MPOBEACHUE ONBITOB,
WUTIOCTPUPYIOIIUX — MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKILIMI
(ropeHue, peakiuu pa3noKeHus, COSTUHEHHUS).

Mescnpeomemnmnuie céasu



Peanm3zanuss mMeXnpeaMETHBIX CBSI3€M NpH HM3yYEHUM XUMUU B 8 Kjacce
OCYILIECTBJISIETCA 4Yepe3 UCIOIb30BaHUE KaK OOIUMX €eCTECTBEHHO--HAYyUYHbBIX
MOHATHUM, TaK U MOHSITUH, SBISIIOIIUXCA CUCTEMHBIMU JIJIsl OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO IIUKJIA.

OO01re ecTeCTBeHHO--HAyUHbIE TIOHSTHS: HAYyYHBIN (akT, TUNoTe3a, Teopus,
3aKOH, aHalIMu3, CHUHTE3, KJIacCuPUKalus, MNePUOAUYHOCTh, HAOJIIOACHHE,
3KCIIEPUMEHT, MOJICJIIMPOBAHUE, U3MEPEHUE, MOJENb, SIBICHUE.

®u3uka: Marepus, aTroM, DBJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TOIIbI, PAJAUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKUM 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHOe COCTOSIHUE BEIECTBa, ra3, (GU3MYECKUE BEIUUYHMHBI, €IUHUIIBI
M3MEpEHUs, KOCMOC, TIaHEeThI, 3BE3/1b1, CoMHIIE.

buonorus: hbotocunTes, npixanue, ornocdepa.

['eorpadusi: armocdhepa, ruapocdhepa, MHUHEpAIb, TOpPHBIE MOPOJBI,
MOJIE3HBIE UCKOTIAEMBIE, TOTUIMBO, BOAHBIE PECYPCHI.

9 KIIACC

BemecTBO U XUMHMUYeCKas peaKus

[lepnonmueckuit 3axoH. [leprognyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. Mengeneea. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HU3MEHEHHUHU CBOMCTB
XUMUYECKUX DJJIEMEHTOB TMEPBBIX TPEX TMEPUOJOB, Kadus, KalblUsi U HX
COCIMHEHUA B COOTBETCTBHHM C TIOJIOXKCHUEM 3JIEMEHTOB B Ilepuoamueckoit
CHUCTEME U CTPOCHHEM UX aTOMOB.

CrpoeHue BemiecTBa: BHAbI XMMHUYECKOW CBSI3U. THIBI KpUCTAJNIMUECKUX
PELETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIMA KPUCTAJUIMUYECKON PEHIETKHA U
BHJIa XUMHYECKOU CBS3H.

Knaccudukanuss 1 HOMEHKIATypa HEOPTaHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCA K pAa3JUYHBIM KJIACCaM HEOPTaHUYECKUX
COEMHEHU, TEHETUYECKasl CBSI3b HEOPTaHUUECKUX BELIECTB.

Knaccudukanys XuMuuecKuX peakiuii Mo pa3audHbIM MpU3HAKaM (IO YUCITy
M COCTaBYy YYacTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIIOBOMY 3(dQeKTy, Mo
M3MEHEHHIO CTEMEHEW OKHMCIICHUSI XUMUYECKHX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHUIO KaTaau3aTopa). DK30- U SHIOTEPMUYECKUE PEAKLUH, TEPMOXUMHUECKUE
YpaBHEHHUSI.

[Tonsitue o ckopoctu xummueckou peakiuu. [lonarue o0 oOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusax. [IoHsITHe 0 TOMOTeHHBIX M IeTePOTEHHBIX
peakuusx. [lonstue o karanuse. [lonsatne o xumuueckoM paBHoBecuu. DakTopswl,
BIIMAIONIME HA CKOPOCTh XUMHUYECKOM peakuuu MU TOJOKEHHE XHUMHUYECKOTO
PaBHOBECHSI.

OKUCIUTETLHO-BOCCTAHOBUTENIPHBIE ~ PEAKIMM,  DJEKTPOHHBIA  OajaHc
OKHMCJIMTEIbHO-BOCCTAHOBUTENIbHON peakiuu. CoCTaBlIeHUE ypaBHEHUU



OKHCIIUTEJIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMHd C HCIOJb30BAHUEM  METOJA
AJIEKTPOHHOTO OajaHca.

Teopust ANEKTPONUTHIECKON TUCCOUUALINU. DIEKTPOIUTHI U HEIJIEKTPOIUTHI.
Katnonsl, annonsl. MeXaHU3M OHCCOLMAIMU BEIIECTB C PA3JIMYHBIMH BUIAMHU
XUMUYECKOH cBsi3u. CTeneHs nuccornuanii. CHIBHBIE U CITA0BIe AJIEKTPOIUTHI.

Peakunu nonHoro oOMeHa. Y ciioBusi MPOTEKAHUSI peaKMid HOHHOTO OOMEHa,
MOJHBIE M COKpalléHHbIE HWOHHBIC YpaBHEHUs peakiui. CBoOIICTBa KHUCIOT,
OCHOBaHMM U coJiei B CBET€ MPEJCTaBICHUNH 00 dBIEKTPOJIUTUYECKON
nucconuanvu. KauectBeHHbIE peakin Ha HOHBL. [loHsATHE O THapoNU3e coneil.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISMU KPHUCTAJUIMYECKUX PEMETOK HEOPraHUYECKUX
BELIECTB — METAJIOB U HEMeTaioB (rpaduTa W anmMasa), CI0XKHBIX BEIECTB
(XxJopuaa HaTpus), UCCIENOBAHUE 3aBUCUMOCTH CKOPOCTU XMMHUYECKOW peakiuu
OT BO3JEUCTBUS PA3IUYHBIX (PAKTOPOB, HCCIEAOBAHUE SIEKTPOINPOBOJHOCTH
pacTBOPOB BEHIECTB, IpoLecca AUCCOLNMALIMM KHCIOT, LIEJI0Yer M COJNer
(BO3MOKHO ~ HMCIOJIB30BAaHME  BHJIEO MAaTE€pUAlOB), IMPOBEJICHUE  OIBITOB,
WUTIOCTPUPYIOIINX ~ MPU3HAKU  TNPOTEKAHWS  peakiuii HOHHOro  oOMEHa
(oOpazoBanue ocajaka, BbIJEJIEHUE Tra3a, oOOpa3oBaHUE BOJbl), OIBITOB,
WUTIOCTPUPYIOLIUX ~ TPUMEPHl  OKUCIUTEIHHO-BOCCTAHOBUTEIIBHBIX  PEaKIIMi
(ropeHue, peakiu pas3iioKEeHUs, COCIMHEHU), PAaCIO3HABAHUE HEOPraHUYECKHUX
BEIIECTB C IIOMOIIBIO KAYECTBEHHBIX pEaKUUMid HA HOHBI, PpEIICHHE
AKCIIEPUMEHTAJIbHBIX 33]1a4.

HemeTansibl 1 MX COeIUHEHUSA

O6miass xapakTepucTtuka rajmoreHoB. (OCOOCHHOCTH CTPOEHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue W (Ppu3nueckrue CBOMCTBA MPOCTHIX
BEIIECTB — TaJONeHOB. XHMHYECKHME CBOMCTBA Ha MpPUMEpEe  XJIOpa
(B3auMoOJIelicTBHE C MeETaulaMH, HEMeTalUlaMH, IIeJouyaMu). XJIOPOBOJIOPO/I.
ConsHas KHCIIOTa, XMMUYECKUE CBOMCTBA, NOJIyYEHUE, NMpUMEHEeHue. JlencTeue
XJIOpa W XJOPOBOJOPOJA HA OPraHu3M 4YeJoBeKa. BaxkHeiluiume XJIOpUAbl U HX
HaxXO0XJEHUE B MIPUPOJIE.

O6mas xapakrtepuctuka 31emMeHTOB VIA-rpynmnbel. OCOOCHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIC CTENeHU OKucieHus. CTpoeHue U (PU3MUYECKUE CBOWCTBA
IPOCTHIX BEUIECTB — KUCIOPOAA U Cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOAOPO, CTpOCHHE, (HU3UYECKUE U
XuMuueckue cBorctBa. OKCHABI Cepbl KaK MPEACTAaBUTENIN KHUCJIOTHBIX OKCHJIOB.
Cepnas kuciora, ¢u3MyeckMe MW XUMHUYECKHE CBOMCTBa (0OIIME  Kak
NpeICTaBUTENd Kjacca KHUCIOT W chnenuduyeckue). XHUMHUYECKHE pEeakluu,
JeKale B OCHOBE MPOMBINIJIEHHOTO CMOoco0a TOMyYeHUs] CEPHOU KHUCIIOTHI.
[Tpumenenue cepHoit KucaoTsl. CoJil CEPHOM KUCIOThI, KAU€CTBEHHAs pPEAKIUs Ha



cynbdar-uoH. HaxoxxaeHue cepbl U €€ COCIMHEHUN B Mpupoje. XUMHUUYECKOe
3arps3HEHUE OKPYXKAIOMIEH Cpeabl COSAUHEHUSIMU Cephbl (KUCIOTHBIE JOXKIM,
3arps3HEHHUE BO3yXa U BOJOEMOB), CIIOCOOBI €r0 MPEAOTBPAICHUS.

OO6miast xapaktepuctuka 3yeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapAaKTEPHBIE CTENEHU OKHCIECHUS. A30T, PaCpOCTPAHEHUE B MPUPOJE,
duszngeckne 1 XUMHIECKHe CBOMCTBA. KpyroBopoT azora B nmpupoje. AMMHUaK, ero
bu3nUecKre 1 XUMUIECKHAE CBOMCTBA, MOJydeHre U ipuMeHeHue. Coam aMMOHUS,
X (U3UYECKUE U XUMUYECKHE CBOMCTBA, MpruMeHeHne. KauecTBeHHas peakius Ha
HMOHBI aMMOHMS. A30THas KHUCJIOTa, €€ MoyiydeHue, (PU3NYecKue U XUMUYECKUE
cBOMcTBa (00IIME Kak TpPEJCTABUTENs Kiacca KHUCIOT U clenu(uueckue).
Ucnonb3oBaHWe HUTPATOB W COJIEM aMMOHUS B KadyeCTBE MHUHEPAIbHBIX
yaoOpeHuil. XuMHUYECKOe 3arps3HEHUE OKPYKAIONIEH Cpelbl COSAMHEHUSIMHU a30Ta
(KUCTIOTHBIE JOXKIHW, 3arps3HEHuE BO3[yXa, NouBbl W BOA0EMOB). Docdop,
ajutoTpornHeie Moaudukanuu gocdopa, Qu3NUEeCKHMe U XUMHYECKHUE CBOMCTBA.
Oxkcun docdopa (V) u bochopHas kucinoTa, GU3HIECKHE U XUMUUYSCKUE CBOMCTBA,
noxydyeHue. Mcnonap3oBanre pocdaToB B KAUECTBE MUHEPATIbHBIX YI00PEHHUIA.

OO6mas xapakrtepuctuka 31aeMeHTOB [VA-rpymmbel. OcOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEpPHbIE  CTEIEHH  OKHUCJIEHUA.  YIJIEpOJ,  aJIOTPOIHBIE
MOAU(UKALIUKA, PACHPOCTpaHEHUE B TpHUpoAE, (PU3NYECKUE U XUMUYECKUE
cBorictBa. Ancopouusi. Kpyrosopot yriepona B npupojae. Okcuabl yriepoja, ux
dbu3uyeckre W XHUMHYECKHUE CBOMCTBa, JCHCTBHE Ha JKUBBIE OPraHU3MBI,
MOJIYyYECHUE W MPUMEHEHHE. DKOJOTUYECKHE MPOOJIEMbl, CBSI3aHHBIE C OKCHJIOM
yraepoga (IV), rumoreza rin00ajgbHOTO TOTEIUICHUS KJIUMaTa, HMapHUKOBBIMA
addekT. YroapHas KUCIoTa U €€ ColM, uX (PU3NIECKUEe M XMMHUYCCKHE CBONCTBA,
noiayuyeHue U npuMmeHeHue. KadecTBeHHass peakius Ha KapOOHAT-UOHBI.
Ucnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIIIEHHOCTH U CEJIIHCKOM
XO35HCTBE.

[TepBoHavasibHbBIE TOHATHA 00 OPTAHUYECKHUX BEIIECTBAX KaK O COCAMHEHUSIX
yraepoja (MeTaH, 3TaH, dTUJIEH, alleTUJICH, TaHOJI, TJIMIIEPUH, YKCYCHAs! KHCIIOTA).
[IpupoaHble MCTOYHUKH YIJIEBOJOPOJAOB (Yrojib, MNPUPOJHBIA Ta3, HEPTH),
MPOAYKThI WX mepepaboTku (OEH3WH), UX POJIb B OBITY U MPOMBIIIJIEHHOCTH.
[TonsiTne 0 OMONOTUYECKH BaXKHBIX BEIIECTBAX: KHPaAX, OCNKaX, YIrIeBOAaX — U UX
poiM B OKM3HM 4elloBeka. MarepuaibHOE €IUHCTBO OPraHUYEeCKUX U
HEOPTaHUYECKUX COCTUHEHUM.

Kpemuuii, ero ¢Qusuueckue U XUMHUYECKHE CBOWCTBA, IIOJIYyYCHHE U
npuMmenenne. CoeauHeHUs] KpemMHUs B mpupojae. OOmue mpeacTaBieHus 00
okcune kpemHus (IV) u kpemaueBoi kuciore. CHWIMKAThI, X UCIOJIb30BaHUE B
OBITY, B MPOMBINIJIEHHOCTH. Ba)kHEHIIEe CTpOUTEIbHBIE MaTepUalbl: KEPAMHUKA,



CTEKJIO, LIEMEHT, OeTOH, Xkene300eToH. [Ipobsembl 0e30MacHOTO HMCIOJIb30BAHUS
CTPOUTEIBHBIX MAaTEPHAIIOB B IOBCETHEBHOMN KU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHHEe 0Opa3I[0B HEOPraHWYECKUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
IIPOBEJICHUE KAaYeCTBEHHBIX PEAKIMN Ha XJIOPUJI-UOHBI U HAOIIOJCHUE MPU3HAKOB
UX TPOTEKaHMs, OMBITHI, OTpaXKAOIUe (PU3NYECKUE U XHUMUYECKHE CBOMCTBa
TaJIOT€HOB M HX COEJAMHEHHH (BO3MOXHO MCIOJb30BAHUE BUIECOMATEPHUATIOB),
O3HAaKOMJIEHHE ¢ oO0pa3laMyd XJOpUIOB (TAJIOr€HHIOB), O3HAKOMIIEHHE C
oOpaslaMu  cepbl U €€  COCAMHEHHSIMU  (BO3MOXHO  HCHOJb30BaHHE
BUJIEOMATEPUAIIOB), HAOIIOICHHE TIpoliecca OOYTiIMBaHUs caxapa Mo AeHCTBUEM
KOHILICHTPUPOBAHHOM CEpPHOM  KHCJIOTBI, HW3YYEHHE XUMHYECKUX CBOWCTB
pa30aBICeHHON CEPHOI KUCIOTHI, MPOBEICHUE KAYECTBEHHON PEaKkIuu Ha CyJbdaT-
HMOH U HaOJIOJeHUE INpU3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (PU3UYECKUMHU
cBoiicTBaMM a30Ta, Qochopa M HUX COEAUHEHUHA (BO3MOXKHO MCIOIb30BAHHUE
BHJIEOMATEPHAIIOB), 00pa3uaMu a30THBIX U (POCPOPHBIX yIOOPEHHIA, OIyUCHHE,
coOWpaHue, pacrno3HaBaHME M HW3YYEHUE CBOWCTB aMMHaKa, IPOBEICHUE
KAueCTBEHHBIX PEaKUMi Ha MOH aMMOHHUA U (pocdaT-uOH U M3ydeHUe MPU3HAKOB
UX MPOTEKAHHUs, B3aUMOACICTBUE KOHLIIEHTPUPOBAHHON a30THOM KHUCIIOTHI C MEJBIO
(BO3MOXKHO UCII0JIb30BaHUE BUJICOMATEPHUAIIOB), U3Yy4EHUE  MOJECIIEH
KpPUCTAUIMUECKUX PemIETOK anmaza, rpadura, QyiepeHa, O3HAKOMIICHUE C
MPOIECCOM  aJcOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U
yCTPOMCTBOM NPOTHBOrasa, MOJIydeHHe, COOMpaHHe, pacllO3HABAaHUE U H3YUYCHUE
CBOMCTB YIJIEKUCIIOIO Ta3a, IPOBEJCHUE KAaueCTBEHHBIX peaklUuil Ha KapOOHAT U
CWIMKAaT-UOHBl W U3Y4YEHHE MPU3HAKOB HUX MPOTEKAHMS, O3HAKOMIICHHE C
MPOJYKUHUEH CHJIMKATHOM MPOMBINUIEHHOCTH, PEHIEHUE HSKCHEePUMEHTAIbHBIX
3a/1a4 1o TeMe «BakHeline HeMeTaulbl M UX COCTUHEHUS.

MeTa/lIbl M MX COEIMHEHUSA

OO01ast XxapakTepuCTUKa XMMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux nonoxeHus B Ilepuogmueckoi cucreme xumuyeckux snemeHtoB J[. .
MenpneneeBa u ctpoeHust aToMoB. CTpoeHHe MeTajuioB. MeTtainueckas CBs3b U
METaJUINYEeCKasi  KpUCTAUIMYECKass  pelE€TKa.  DJNEKTPOXMMHYECKHM  psij
HanpsHDKeHU MeTaiuioB. OU3NYecKre U XUMUYECKHUE CBOMCTBa MeTaiioB. Oomue
CrocoObl MOdy4YeHus: MeTamioB. [IoHSATHE O KOpPpO3UM METaIOB, OCHOBHbBIE
CrocoObl 3alUThl MX OT Koppo3uu. CmaBbl (CTajgb, YYTyH, IIOPATIOMHUHUIM,
OpoH3a) U UX IPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[lenouHble MeTaJIbL: MoOJIokeHUe B llepuoanydeckoil cucreMe XMMHUYECKUX
aneMmeHToB . M. MenneneeBa, CTpO€HUE UX aTOMOB, HAXOXJIECHUE B IPHUPOJE.
duznyeckre U XUMUUYECKHE CBOIMCTBA (Ha mpumepe HaTpus U Kanus). OKCUIbl U



TUJIPOKCUABI HATpusi W Kanusd. I[I[puMeHeHHe WIEeNOYHBIX METALIOB M HUX
COCIMHCHUU.

[llenoyHO3eMEIbHBIE METAJIbl MarHuii W KalbI[Mi: IIOJIOKCHHE B
[lepuomnueckon cucreme xumuueckux aneMeHToB JI. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaxOXJeHHE B pupoje. Pu3ndeckne 1 XMMHYECKUE CBOMCTBA MarHus
U Kanbiuda. Baxuelmne coeluHEHUs Kaiablus (OKCUZ, THAPOKCHU, COJIN).
XKécTtrocTb BOABI M CIOCOOBI €€ yCTpaHEHUSI.

AJIIOMUHUN: TI0J1I0’)keHUE B [leproindeckoil CucTeMe XUMHUYECKUX JIEMEHTOB
. . MenneneeBa, CTpOEHHE aToMa, HaXOXICHUE B Ipuponc. PU3ndecKkue u
XUMHUYECKHEe CBOMCTBA altOMHHUSA. AMGBOTEpPHBIE CBOMCTBA OKCHAA M THIPOKCHIA
aJIFOMUHUS.

Kenezo: nonoxenue B [lepuognueckoi cucreme XMMHYECKUX 31EMEHTOB /1.
. MenpgeneeBa, CTpoeHME aToMa, HaxoXJIeHUWE B npupoae. Duznueckue wu
XUMHUYECKHEe CBOMCTBA skene3a. OKCHIbI, THIAPOKCHIBI U con xenesa (I1) u xenesa
(IIT), ux coctaB, CBOMCTBA U TIOJTYUYCHHE.

Xumuyeckuii IKCnepumenm:

O3HAaKOMJICHHE ¢ oOpas3laMd METaUIOB M CIUIaBOB, HX (HU3NYSCKUMU
CBOWMCTBAaMH, HW3YYEHHE  pE3yJbTaTOB  KOPPO3HMH  METAUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHEOMATEpPUAIIOB), OCOOCHHOCTEH B3aUMOJICHCTBHS OKCHIA
KaIbI[Usl W HATpUsi C BOJAOM (BO3MOXKHO HCIOJIb30BAHUE BHUJIEOMATEPUAIIOB),
WCCJIEIOBAHUE CBOWCTB KECTKOW BOJBI, MPOLIECCA TOPEHUA KEJI€3a B KHUCIOPOJIE
(BOBMOXXHO  HMCIOJIb30BaHHE  BHACOMATCPHAIOB), IPU3HAKOB  IPOTCKAHMS
KAQYECTBEHHBIX PEAKIUM HA MOHBI: MarHusi, KUIbIHS, aJIOMUHUS, [IUHKA, JKEJe3a
(Il) u xenesa (III), meau (II), HabmrogeHNE U OMMCAHUE TPOIIECCOB OKPAITUBAHUS
IJAMEHU WOHAMU HATpHsl, Kaaus U KajdblUus (BO3MOXKHO HCIOJIb30BAHHE
BUJICOMATEPUAIOB), UCCIIEIOBaHUE aM(pOTEPHBIX CBOMCTB TUAPOKCHIA ATFOMUHUS
Y THAPOKCHUJA [MHKA, PEIICHUE YKCTIEPUMEHTAJIBHBIX 3a7a4 1o TeMe «BakHeunime
METAJUIbI U UX COCTUHCHUS.

XuMHS U OKPY/KAKUIas cpeaa

BemecTtBa m Mmarepuanbl B IOBCEAHEBHOW KW3HM YeNlOBeKa. be3zomacHoe
WCTIOJBb30BAaHKE BEIIECTB M XMMHUECKUX peakuuil B ObITy. [lepBasi momoinb npu
XMMHUYECKUX 0KOTax U OTPABIICHUSX.

XUMUYECKOE 3arpsi3HEHUE OKpYKArolel cpenbl (mpeaesibHas AOMyCcTHUMast
KOHIIeHTpanus Bemects, aaiee — [1/IK). Posb xuMun B pelieHnn 3K0JI0THYECKUX
npoosieMm.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpasloB MaTepualoB (CTEKJO, CIUIaBhl METAJUIOB, MOJMMEPHbBIC
MaTepuabl).

Mesxcnpeomemmnvle ceazu



Peanuzanus MeXIpeIMETHBIX CBSI3ed NIpU HM3yYEHUM XUMUM B 9 Kiacce
OCYIIECTBIISIETCS 4Y€pe3 HCIIOJIb30BaHHE Kak OOLMX €eCTECTBEHHO-HAYYHbBIX
MOHSTHUM, TaK U TMOHATUMN, SBISIOMMXCA CUCTEMHBIMU I OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAy4YHOTO ITHKJIA.

OO1iue ecTecTBEHHO-HAayuYHbIE MOHSTHS: HAay4yHbIM (pakT, TUIOTE3a, 3aKOH,
TEOpHsl, aHalu3, CUHTE3, Kilaccuukanus, TMEepUOAUYHOCTh, HaOIIOACHUE,
HKCIIEPUMEHT, MOJCIUPOBAHUE, HU3MEPEHHE, MOJENb, SBJICHUE, MapPHUKOBBIMI
3¢ dexT, TEXHOTOTHSI, MaTEPHAITHI.

®dusnka: Marepus, aTroM, OJIJIEKTPOH, MPOTOH, HEWUTPOH, HWOH, HYKIUJI,
M30TOMBI, PAJHOAKTUBHOCTh, MOJIEKYJa, JJIEKTPUYECKUN 3apsij, MPOBOJHUKH,
HOJYIPOBOIHUKHY, JUAJIEKTPUKH, (OTORIIEMEHT, BEIIECTBO, TEJIO, OO0BEM,
arperaTHoe COCTOSIHME BEIleCTBa, I'a3, paCTBOP, PACTBOPUMOCTH, KPUCTAJUITMYECKAs
peméTka, CruiaBbl, (pU3MYECKHe BEIMYMHBI, €AMHUIIBI U3MEPEHUs, KOCMHUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, CoJHIIE.

buonorust: ¢orocunTes, npixanue, Ouocdepa, 3KOCUCTEMA, MUHEPAIBHBIE
yJ10OpeHus, MUKPOAJIEMEHTBI, MAKPO3JIEMEHTBI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, rugpocdepa, MHUHEpaTIbl, TOPHBIE TOPOJIbI,
MOJIC3HbIE HCKOTIaeMbIe, TOTLITUBO, BOJIHBIC pPECYpCHI.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUA IIPOI'PAMMBI 11O
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JINYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pPE3yJIbTaThl OCBOEHUS MPOTPAMMbl OCHOBHOTO  OOIIEro
o0pa3oBaHMsl JOCTUTAIOTCS B XOJ€ OOy4YeHUS XUMHH B €JUHCTBE y4eOHOU u
BOCIIUTATENBHOUN JEATEIIBHOCTH B COOTBETCTBUU C TPAAULIMOHHBIMA POCCUNCKUMU
COIMOKYJIBTYPHBIMH M JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMHU, TNPUHSITHIMU B
oOlllecTBE TMpaBWIaMd M HOPMaMu MOBEACHUS M CIOCOOCTBYIOT TIpoIleccaM
CaMOTMO3HAHUs, CAMOPA3BUTHUS U COIMATMU3AIUN O0YHAIOITNXCS.

JIM4HOCTHBIE ~ pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYalOIIUXCS
PYKOBOJCTBOBATbCA CHCTEMOM TO3WTHUBHBIX ILIEHHOCTHBIX OPUEHTAUUA H
paclIMpEeHUE OMbITA IESITETBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpuOTMYECKOr0 BOCIUTAHMS:

IIEHHOCTHOTO OTHOUIIEHUSI K OTE€UECTBEHHOMY KYJIbTYPHOMY, UCTOPHUUYECKOMY
M HAYyYHOMY HaCIEMI0, TTOHUMAaHHS 3HAYEHUS XUMHYECKOW HAyKH B JKU3HU
COBPEMEHHOT0 O00IIeCTBa, CIIOCOOHOCTH BJAJETh JOCTOBEPHON HHMOpMaiuen o
NEPEIOBBIX JOCTUXKEHUSIX U OTKPBITUAX MHUPOBOM M OTEYECTBEHHOW XUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) rpaxaaHCKOro BOCIIUTAHMS

MPEJCTABICHUSI O COLMAIBHBIX HOPMAaX M TMpaBWIaX MEXKIMYHOCTHBIX
OTHOIIIEHUI B KOJUIEKTUBE, KOMMYHHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  Y4EOHO-MCCIENOBATENIbCKOM, TBOPYECKOW H  APYrUX  BUJAX
JeSTETbHOCTH, TOTOBHOCTH K Pa3sHOOOPA3HOM COBMECTHOM MEATEIbHOCTH TPH
BBITIOJTHEHUM Y4YEOHBIX, TIO03HABATEIbHBIX 3aJlay, BBIMOJHEHUH XUMHUYECKHUX
AKCIIEPUMEHTOB, CO3JaHUN YUEOHBIX TPOCKTOB, CTPEMJICHHS] K B3aUMOIIOHUMAaHUIO
M B3aMMOIIOMOIIM B TIpoOIllecCe 3TOM Y4YeOHOW MAESATENbHOCTH, TOTOBHOCTH
OIICHMBATh CBOE TIOBEJICHHE U TMOCTYIIKM CBOMX TOBApHUIIEl C MO3ULUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUSI MOCIIEICTBUI MTOCTYIIKOB;

3) HEHHOCTH HAYYHOTO NMO3HAHUS:

MHPOBO33PEHUYECKUE TPEICTABICHUSI O BEUIECTBE M XMMHUYECKOW PEaAKIIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHUS HAYKHM M COCTABISAIOLINEC
OCHOBY I TIOHMMAaHUsI CYIIHOCTH HayYHOW KapTUHBI MHUpa, MPEACTaBICHUsI 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUSl MPUPOJbI, B3aUMOCBS3SX YEIOBEKa C
MPUPOJTHOM CPEAOM, O POJIM XMMHUHU B MMO3HAHUM ITUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHbIE MOTHUBBI, HAIIPABJICHHBIC HA MOJIyYCHHUE HOBBIX 3HAHUU I10
XUMUU, HEOOXOJMMBIC IS OOBACHEHUS HAOJI0JaeMbIX IMPOIECCOB M SIBJICHUM,
MO3HABaTEIbHON, MHGOPMAIIMOHHON M YUTATEIbCKOW KYyJIBTYpPhI, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEIbHONW Pa0OThl ¢ y4eOHBIMH TEKCTaMHU, CIIPABOYHOMN



JUTEPATYpPOM, JOCTYMHBIMH TEXHHUUYECKUMHU CpEACTBAMU HMHGOPMAIIMOHHBIX
TEXHOJIOTHUH;

UHTEpeC K OOYYEHMIO M T[O3HAHUIO, JH0003HATEIHHOCTh, TOTOBHOCTH U
CIIOCOOHOCTH K CaMOOOpa30BaHUIO, IMPOEKTHOM W  HUCCIEI0BATEIbCKOU
NeSTETPHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH W YPOBHS OOy4YCHHS B
JlajabHEHIIeM;

4) popMupoBaHusi KYJbTYPbl 310POBbSI:

OCO3HaHWE IIEHHOCTH >KW3HHW, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBbIO, YCTAHOBKM Ha 3JI0pPOBbIM 00pa3 *U3HH, OCO3HAHUE MOCIEJICTBUNA U
HEMPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHHS aJIKOTOJIs, HAPKOTUKOB, KypEHHs),
HEOOXOAMMOCTH COOJIIOJICHUS TIpaBUJ  OE30MACHOCTH TpHU  OOpaIeHuu ¢
XUMHUYECKUMHU BEIIECTBAMU B OBITY U PEAIbHOMN KU3HMU;

S) TpyA0BOIro BOCIIUTAHMS:

MHTEPEC K MPAKTUUECKOMY M3YUYECHHIO TPOPECCUI U TPpyla pa3InyHOro Poja,
YBAXKEHHE K TPYAy M pe3yJbTaraMm TPYJIOBOW NESITEIbHOCTH, B TOM YHCIIE Ha
OCHOBE TMPUMEHEHHUS TMPEIMETHBIX 3HAHMM 10 XHUMHH, OCO3HAHHBIM BBIOOD
WHJIUBUAYAJIbHOU TPACKTOPUHU MPOJIOHKEHUs 00pa30BaHUsI ¢ YUETOM JTUYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEMH,
yCHEmHON MpohecCuOHATBHON JACSITEIIbBHOCTH M Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH aIaliTUPOBATHCS B MPO(heCCUOHATBLHOM Cpe/ie;

6) PK0JI0rMYeCKOro BOCIIUTAHUS:

AKOJIOTMYECKU LEJIECO00pa3HOE OTHOIIEHHWE K MPUPOJE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, MOHUMAaHUE LIEHHOCTU 3[I0POBOT0 U
O6e3omacHoro oOpa3a KU3HHU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3nuecKkoMy M TICUXMYECKOMY 3/I0pPOBbIO, OCO3HAHWE IIEHHOCTU COOJIOJCHUS
npaBuil 0€30MaCHOIO MOBEICHUS MTPU padOTe C BEIIECTBAMU, a TAKKE B CUTYALIMSIX,
YTPOXKAKOUIUX 3I0POBbIO U )KU3HU JHOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHMS, MOJIydaeMble MPU U3YYEHUU XUMHH, JIJIS
pelLIeHUs 3a/1a4, CBA3aHHBIX C OKPY’KAIOLIEH MPUPOJIHON CPEIO, ISl TOBBILICHUS
YPOBHS  DKOJIOTUYECKOM  KyJNbTYphl, OCO3HAHUS TJIOOAIBHOTO  XapakTepa
AKOJIOTMYECKUX MPOOJIEM M MyTeW HUX PEIICHHUS MOCPEICTBOM METOJIOB XHUMMH,
AKOJIOTMYECKOTO MBIILJICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHMKATUBHOW U COLUAJIBHOMN ITPAKTHUKE.

METAINIPEAMETHBIE PE3YJIBTATHI

B cocraBe wmeTampeaMeTHBIX PE3yIbTATOB BBIACISIOT 3HAYUMBIE JIJIS
dbopMuUpOBaHUS MHUPOBO33PCHHUS OOICHAy4YHbIC TMOHATHS (3aKOH, TeEOpus,
MPUHIIUII, TUTIOTE3a, PaKT, CUCTEMA, MPOIIECC, IKCIIEPUMEHT U JAPYToe.), KOTOPhIE
WCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpEAMETax W TMO3BOJSIOT Ha
OCHOBE 3HAHWI M3 3TUX MPEeaMETOB (POPMUPOBATH MPEJCTABICHNE O MEIOCTHON



HAy4YHOU KapTHUHE MHpA, U YHUBEpCalIbHbIe yueOHbIe NeHCTBUS (TT03HABATENbHBIE,
KOMMYHUKATHUBHBIC, PETYJSITUBHBIE), KOTOpblE oOecneunBaioT (HOpPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOU
NEATEIIbHOCTH.

Ilo3naBaTeibHBbIE YHUBEPCAJIbHbIE YUeOHbIE JeiCTBUSA

Ba3oBble Jjornyeckue geicTBHA:

YMEHHUS WCIOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIIUICHUS TIPU OCBOCHHH
3HAHWI: PacKPBIBaTh CMBICT XMUMHYECKUX TIOHSTHHA (BBIIETSATH MX XapaKTEepPHBIC
MPU3HAKHW, YCTaHABIMBATh B3aMMOCBS3b C NPYTMMH TOHSITHSIMH), HCIIOIH30BATH
MOHSATHS JIJISl OOBSICHEHUS OTJEIBHBIX (PAKTOB U SIBJIICHUM, BEIOUPATh OCHOBAHUS U
KPUTEPUH ISl KIACCU(PUKAIMK XUMUYECKUX BEIIECTB U XUMHUYECKUX PEaKIIHi,
YCTaHABIMBATh MPUYUHHO-CIICJICTBEHHBIE CBSI3W MEXIYy OOBEKTaMH HU3Y4YCHHUS,
CTPOUTH JIOTHUECKHE PACCYXACHUS (MHIYKTUBHBIC, NCTYKTUBHBIC, 10 aHAJIOTHH),
JIeNaTh BHIBOJIBI U 3aKITFOUCHUS,

yMEHUE TMPUMEHSTh B TMPOIECCE IO3HAHUS TMOHATUA (TIPEIMETHBIE W
MeTarpeIMETHbIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOIb3YEMbIE B XUMHUH,
peoOpa3oBhIBATh MIMPOKO MPUMEHSIEMBIC B XUMHH MOJICIbHBIC TTPEACTABICHUSI —
XUMUYECKUN 3HaK (CUMBOJ JJIEMEHTa), XuUMUueckas QopMmyia U ypaBHEHHUE
XUMHUYECKON peaKkIuu — MpU pelIeHUH Y4eOHO-TI03HABATEIbHBIX 33/1a4, C YUYETOM
ATUX MOJICNIbHBIX MPEICTABICHUNA BBISBISTh U XapaKTEPU30BaTh CYIIECTBEHHBIC
MIPU3HAKN M3y4aeMbIX 0OBEKTOB — XUMHUYECKHUX BEIIECTB M XUMUYCCKUX PEaAKIIHH,
BBISBIIATH  OONIHME 3aKOHOMEPHOCTH, TPUYUHHO-CICJACTBEHHBIC CBSI3U W
MPOTHBOPEYHS B U3YIAEMBIX IIPOIIECCAX U SIBJICHUSX.

Ba3oBble uccienoBarejbckme AelCTBUS:

YMEHHUE HCIOJIb30BaTh IMMOCTABIICHHBIE BOIPOCH B KAaue€CTBE WHCTPYMEHTA
MMO3HAHUS, a TaKKe B KAaueCTBE OCHOBBI i1 (OPMHPOBAHUS THUIOTE3bI TIO
IPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CY>KIECHUM;

NpUOOPETEHHE OIbITa IO TUIAHUPOBAHWIO, OpPTraHU3aIlMi M IMPOBEIACHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaloJaTh 3a XOJOM IIpoiiecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATH €ro Pe3yibTaT, PopMyIupoBaTh 0000IIEHUS U
BBIBOJIBI 110 pe3yJibTaTaM MPOBEAEHHOTO OMbITAa, UCCIICIOBAHUS, COCTABISATh OTUET
0 MpOJIeTIaHHOM padoTe.

Pab6ora ¢ unopmanueii:

yMEHUE BBIOWpATh, aAHAIM3UPOBATH M HMHTEPIPETUPOBATH HUHQPOPMAIUIO
Pa3IMYHBIX BUJOB W (HOPM TPEICTABICHHUS, MTOTYyIaeMyI0 U3 Pa3HBIX UCTOYHHUKOB
(HaydHO-TIOMYJISIpHAsT  JIUTEpaTypa XUMHYECKOTO COJICp)KAaHUs, CIPaBOYHBIC
mocoOus, pecypchl VHTepHeTa), KPUTHYECKH OIICHHBATh NPOTUBOPEUYUBYIO H
HEJIOCTOBEPHYIO HH(DOPMAITHIO;



yMEHUE NPUMEHSTh Pa3judyHble METOJbl M 3aMpOChl NMPU MOUCKE U OTOOpE
UH(GOPMALlMM U COOTBETCTBYIOUIMX JIaHHBIX, HEOOXOMUMBIX IS BBIOJTHEHUS
y4eOHBIX U TIO3HABATENbHBIX 3a7a4 OMpeneIEHHOrO THUIIA, MPUOOPETEHHUE OIbITA B
00JJaCTH  MCHOJIB30BaHUS  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX — TE€XHOJOTHM,
OBJIAJICHUE KYJbTYpOH aKTUBHOTO MCIOJb30BaHUS PA3IMUHbBIX MIOMCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BBIOMpATh ONTUMAJIBLHYIO OpMY MpeJCcCTaBiIeHUs UHGOPMAIUN U
WUTIOCTPUPOBATh pPEIIAEMbIE 3aJladyd  HECIOXHBIMM CXEMaMH, JuarpaMMaMmH,
apyrumu opmMamu rpaduku ¥ UX KOMOMHAIUSIMUY;

yMEHUE UCIOJIb30BaTh W AaHAJIM3UpOBaTh B IIpollecce Y4YeOHOW U
UCCJIEI0BATENLCKON JEATENbHOCTH MH(OPMAIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SMCTBA W TPAHCIOPTa HAa COCTOSTHUE OKpYXaloled HpUpOaHON
Cpelbl.

KoMMyHMKaTHBHBIE YHHBEPCAIbHBIC y4eOHbIE 1eiiCTBUS:

YMEHHS 3aJlaBaTh BOIPOCH (B Xoje Auanora W (Wiu) AUCKYCCHUU) TO
CyumiecTBy  oOcCyxJaeMoll  TeMbl, (OpMYyJIHpPOBaTb CBOM  MPEIJIOKECHUSA
OTHOCHUTEJILHO BBIITOJIHEHUS IIPENIOKECHHON 3a/1a4u;

YMEHUS  NPEJICTaBIATH  IOJYyYECHHbIE  pE3yJbTaTbl  ITO3HABATEJIBHON
NEATEIbHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTAX; JEJIaTh IMPE3CHTALUIO
PE3yJIbTaTOB BBIMOJIHEHHUS] XUMUYECKOTO IKCIEpUMEHTa (J1ab0paTOPHOTO OIbITA,
71a00paTopHOM pabOTHI MO UCCIIECIOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MTPOCKTA);

yMEHUsI Y4eOHOro COTPYJHUYECTBA CO CBEPCTHHUKAMHU B COBMECTHOMU
NIO3HABATEJIbHOM M MCCIIEJOBAaTEIbCKOM  JACATEIBHOCTH  IPU  PELICHUU
BO3HUKAIOIIUX MPOOJEeM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3utuii (00CyXIeHusi, 0OMEH MHEHUSMU, «MO3TOBBIE IITYPMbD», KOOPIAUHAIIUS
COBMECTHBIX JEHCTBUM, ONPEACIICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBINIOJIHEHHOM paOOThI U IPYTHUE).

PeryisiTuBHbIC YHHBepCaIbHbIEe y4eOHbIE NCHCTBHSA:

YMEHUE CaMOCTOSITEJIbBHO ONpPENeNsATh LENu JeATEIbHOCTH, IUIAHUPOBATh,
OCYUIECTBJISATh, KOHTPOJIMPOBATH M MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOKO
NesATEIbHOCTh, BBIOUpAaTh Harbosee 3PPeKTUBHbIE CIIOCOOBI pelieHus YYeOHbIX U
NO3HABATENBHBIX 33Ja4, CaMOCTOSITEIbBHO COCTAaBJIATh WIM KOPPEKTHPOBATH
IPEJIOKEHHBIA  AJITOPUTM JEUCTBUM IIPU  BBINOJHEHUHM 33aJaHUA C Y4ETOM
NOJIYYEHHS] HOBBIX 3HAHUM 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX U PEAKIUSIX,
OLICHHBATh COOTBETCTBUE TMOJIYYEHHOTO pe3yibTaTa 3asBJICHHOW I€JId, YMEHUE
HCIIOJIB30BaTh U AHAJIM3UPOBATH KOHTEKCTHI, IPEJIaraéMbl€ B YCIIOBUU 33/IaHUN.

NPEAMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pe3yJbTaTOB 1O OCBOCHUIO 00SA3aTENIBHOIO
collepKaHUs, YCTAHOBJIEHHOTO JaHHOW (denepanbHO pabouelt nporpamMmoi,
BBIJICJISIIOT: OCBOEHHBIE 00YYarOUMMUCS HAYyYHbIE 3HAHUS, YMEHUS U CIIOCOObI



nercTBuil, crnenuduUueckue IS TpPEAMETHON o001acTu  «XUMHS», BHJIbI
JEATeIbHOCTH 1O  TOJYyYEHWI0 HOBOIO  3HaHWS, €ro HHTEpIpETalnH,
peoOpa30BaHUIO U TPUMEHEHUIO B PA3JIMUHBIX YUYEOHBIX U HOBBIX CUTYAITUsIX.

K xoniy oOydenus B 8 kiacce npeamMeTHbIe pe3ybTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYJAFOIITUXCSI YMCHHUIN:

e PACKPBIBATH CMBICT OCHOBHBIX XMMHUYECKHX IMOHATHI: aTOM, MOJIEKYJa,
XUMUYECKUN JJIEMEHT, MPOCTOE BEHIECTBO, CJIOKHOE BEIIECTBO, CMECH
(omHOpOAHAs U HEOAHOPOJHASA), BAJICHTHOCTh, OTHOCUTEINIbHASI aTOMHAs U
MOJIEKYJISIDHAsE Macca, KOJWYECTBO BEIIECTBA, MOJIb, MOJSpHas Macca,
MaccoBasi JI0JIsl XUMUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJIb, AJIEKTPOOTPULIATEIBHOCTh, CTEICHb
OKHUCJICHUS, XMMHYECKasi PEaKius, Kiaccu(ukaius peakiuii: peakiuu
COCAMHEHUS, PEaKIUU PaA3JIOKEHUS, PEAKIUU 3aMEIICHUS, PEAKIUU
oOMeHa, PK30- U DHJIOTEPMHUECKUE PEaAKIINH, TEII0BOM A (PEKT peakiuu,
AIpO aTOMa, DJIEKTPOHHBIM CJOW aToma, aTOMHas OpOUTalb, paauyc
aToMa, XUMHUYECKasi CBsI3b, MOJISIPHAs U HEMOJSpHAas KOBAJICHTHAsl CBS3b,
WOHHAs CBA3b, MOH, KaTUOH, aHUOH, PacTBOpP, MaccoBas JIOJs BEIIECTBa
(TIpolieHTHAsI KOHIIEHTpAIIKsI) B paCTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHUMHUYECKUX MOHATHU U
NPUMEHSTh 3TH HOHSITHUS [IPU ONTMCAHUM BEUIECTB U UX MPEBPAIICHUN;

e HCIOJIb30BaTh XUMUYECKYIO CHUMBOJIMKY JJISI COCTaBJICHHS (popmyn
BEILIECTB U YPABHEHUI XUMUYECKUX PEAKIIUI;

e OMNpENENATh BAJICHTHOCTh ATOMOB JIEMEHTOB B OMHApHBIX COCIMHEHUSX,
CTENEHb  OKHUCIIEHUS  DJEMEHTOB B  OHMHApHBIX  COEIWHEHUSX,
MIPUHAJIJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCYy COCIMHEHHUH TI0
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJlGHTHAasT W HOHHAs) B
HEOPTraHUYECKUX COCANHEHUSIX;

e packpbiBaTb cMmbIica Ilepunonnueckoro 3akoHa JI. M. Menneneesa:
JEMOHCTPUPOBATh TOHUMAHHE MEPUOAUYECKON 3aBUCUMOCTH CBOWCTB
XUMUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuonuueckoil cucreme,
3aKOHOB COXPaHEHHWsI MacChl BEIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUY€HUs, 3aKOHAa ABOTaapo;

e OINUCHIBATh W XapakTepu3oBaTh TabmuuHyio Gopmy Ilepuogmdeckoit
CUCTEMbl XHMHYECKHUX DJEMEHTOB: pa3inyaTh TOHATUS «IJIaBHAs
noarpynmna (A-rpynmna)» u «mnobounas noarpynna (b-rpymnmna)y, maneie u
OoJIbIlINE€ TIEPUOJBI, COOTHOCHUTH OOO3HAYECHUS, KOTOpPHIE MMEIOTCS B
tabiauie «llepmomnueckas cucrteMa XuMUUeckux dnmemeHtoB J[. .
MeHnneneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHSI aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB U 3apsij sjpa, 00IIee YUCIO IEKTPOHOB
Y pacrpeeieHue UX Mo 3JEKTPOHHBIM CIIOSIM);

KJ1acCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBA,
XUMHUYECKUE peakuud (10 YMCIy U COCTaBy YYAacCTBYIOUIUX B pPEAKIUU
BEIIECTB, 110 TEIIOBOMY dPPEKTY);

XapakTepu30BaTh (OMUCHIBATH) OOIME XUMHUYECKHE CBOWCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJITBEPKAAs ONMUCAHUE MPUMEPAMU MOJIEKYIISIPHBIX
ypaBHEHUI COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKIIHA;

IPOTrHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaU€CTBEHHOTO
COCTaBa, BO3MOXKHOCTH TMPOTEKAHUS XUMUYECKHX IMPEBpallleHU B
Pa3IUYHBIX YCIOBUSAX;

BBIYUCIIATh OTHOCHUTEIBHYIO MOJICKYJSIDHYIO W MOJIIPHYIO  MacChl
BEIIIECTB, MAaCCOBYIO JIOJII0O XHUMHUYECKOTO »dJieMeHTa 1o ¢dopmyie
COEJIMHEHMUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IMTPOBOJIUTH PACUETHI
0 YPaBHEHHUIO XUMHUYECKOU PEaKIlny;

IPUMEHSTH OCHOBHBIEC ONEPAIMN MBICIUTEIHHOU EATEILHOCTH — aHAU3
U CHHTE3, CpaBHEHHUE, 000O0IleHHE, CUCTEeMATU3allHIo, KIacCU(UKAIIUIO,
BBISIBIICHUE TIPUYWHHO--CIICJICTBEHHBIX CBS3€H — T M3yYCHUS CBOKCTB
BEUIECTB M XHUMHUYECKUX PEAKIUH, eCTECTBEHHO-HAyYHbIE METO/bI
NMO3HAHUSA — HAOJIOJICHHE, U3MEpPEHUE, MOJICITUPOBAHUE, IKCIIEPUMEHT
(peasIbHBIN 1 MBICJIICHHBIN ),

CIENOBATh  MpaBUjaM  MOJIb30BAaHUS  XMMHYECKOW  TOCYyAOM |
7a00paTOpHBIM  O0OPYJIOBAaHMEM, a TakXXe IMpaBWiaM OOpalieHus: C
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIHUSAMH TIO BBITOJTHEHHUIO
1a00paTOPHBIX XWMHUYECKHX ONBITOB IO TIOJYYEHHIO W COOUpaHUIO
razoo0pa3HbIX BELIECTB (BOAOpOAa M KHCJIOpPOJAA), MPUTOTOBJICHUIO
pacTBOPOB C OMPEACTEHHON MACCOBOM JOJIEH PACTBOPEHHOIO BEIIECTBA,
IUTAHUPOBATh W MPOBOAUTH  XUMHUYECKHE  OKCIEPUMEHTHI IO
pacro3HaBaHHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIbIO MHIUKATOPOB
(;makmyc, perondranenH, METUIOPAHXK U JIPyTHE).

K xoH1y 0OyueHus B 9 Kjacce npeaMeTHbIe pe3ybTaThl HA 0a30BOM YpOBHE
JOJIKHBI OTPaXKaTh C(POPMUPOBAHHOCTH Y OOYHAIOIINXCSI YMEHHUIA:

pPacKpbIBaTh CMBICJ OCHOBHBIX XWMHMYECKHMX MOHATHWA: XWMHWYECKHM
JJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, AaHWOH, IIPOCTOE BEILECTBO,
CJIO)KHO€ BELIECTBO, BAJIICHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKasl PeaKIusi, XUMUYECKasl CBA3b, TEIJIOBOU 3P (DeKT
peakuuu, MOJb, MOJSIpHBIA  00BEM,  pacTBOp,  AJIEKTPOJIUTHI,
HEAJIEKTPOIMUTHI, AIEKTPOJIUTHYECKAS] IUCCOLMAIMUSA, PEAKIUH HOHHOIO
oOMeHa, KaTalu3aTop, XMMUYECKOE paBHOBECHUE, OOpaTUMbIE U



HeoOpaTUMble PEaKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE DPEaKIIUH,
OKUCJIUTENb,  BOCCTAHOBHUTENIb, OKHCIEHHE M  BOCCTAHOBJICHUE,
a;moTponus, aMmGOTEPHOCTh, XUMUYECKass CBsA3b (KOBAJICHTHAs, MOHHAs,
METaJUIMYecKasi), KpUCTAIUIMYECKas pemeETKa, KOpPpO3Us METasuIoB,
CIUIaBbl, CKOpPOCTh XUMHYECKOM pEaklUHH, MPENeIbHO TOIMyCTUMAas
koHneHTpanus [1JIK BemecTna;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKUX TOHSITHUU H
IPUMEHSTH 3TH HOHATHUS MIPU ONMCAHUH BEUIECTB U UX MPEBPALICHUN;
UCIIONIb30BaTh XMUMHUYECKYI0 CHMBOJHKY [UISI COCTaBleHHUS (GopMyl
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIIU;

ONpPENEIISITh BAJICHTHOCTh U CTEIIEHb OKUCICHUSI XUMUYECKHUX 2JIEMEHTOB B
COCAMHEHUAX PA3JIUYHOTO COCTaBa, IMPUHAIJIEKHOCTh BEHIECTB K
onpenen€éHHOMY KJacCy COEIMHEHHH 1o (opmysiaM, BUJ XUMUYECKOH
CBsI3U (KOBAJCHTHAs, WOHHAs, METAJUIMYECKasi) B HEOPraHUYECKHUX
COCIMHEHMUSIX, 3apsij MOHA M0 XUMUYECKON (opMylie, XapaKTep Cpellbl B
BOJHBIX PACTBOPAX HEOPTraHUYECKUX COCAMHEHUMN, THUIl KPUCTATUITMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA;

packpeiBath cMbich llepuommueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMAaHUWE: OIHChIBaTh U XapaKTEPU30BaATh
tabnuunyto (popmy Ilepuoguyueckoil CUCTEMBI XUMHUYECKUX 3JIEMEHTOB:
paznuyaTh TMOHATHUS «TJaBHas mnoArpynna (A-rpymmna)» U «moOodHas
noarpynmna (b-rpynma)», Mansie W OOJbIIME TEPUOJBI, COOTHOCHUTH
0003HAYCHUs, KOTOpPhIE MMCIOTCA B MEPHOJUYECKON Tabmmie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOCHUSI  aTOMOB  XMMHUYECKUX
AJIEMEHTOB (CocTaB U 3apsAjn sjapa, oOIlee YHCIO SJIEKTPOHOB U
pacrpenieieHie MX 10 DJJEKTPOHHBIM CJIOSIM), OOBSCHSTH OOIIUe
3aKOHOMEPHOCTU B MU3MEHEHUU CBOWCTB JJIEMEHTOB UM UX COCAMNHEHUN B
npeAenax MaJblX NEPUOJIOB U TIAaBHBIX MOATPYII C YYETOM CTPOEHHUS UX
aTOMOB;

KJIacCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HEOPTaHUUECKHE BEIIECTBA,
XUMUYECKUEe peakiuu (10 YMUCIy M COCTaBYy Y4YacTBYIOIIMX B PeaKIuu
BEIIECTB, MO TEIUIOBOMY 3(PdeKTy, M0 M3MEHEHHUIO CTETICHEW OKUCIIEHUS
XUMHYECKUX DJIEMEHTOB);

XapaKkTepu3oBaTh (OMHUCHIBATH) OOIIME U CHEHUPUUECKUE XUMHUYECKUE
CBOMCTBA TIPOCTBHIX U CJIOXKHBIX BEIIECTB, MOATBEPKAas OMHCAHUE
npuMepaMyd MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUW COOTBETCTBYIOIIUX
XAMUYECKHUX PEaKIUM;

COCTaBJIATh YPABHEHUS SJEKTPOJUTUYECKOM NHCCOLMAIMU  KHUCJOT,
LIEJI0YEHN U COJIEH, ITOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKIIMI HOHHOTO



oOMEHa, ypaBHEHHUs peaklMid, MOATBEPKIAIOIIUX CYIIECTBOBAHHE
TCHETHYECKOM CBSI3M MEK/Ty BEIIECTBAMH PA3IMYHBIX KJIACCOB;
pPacKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX —pPEaKIUn
MOCPEJICTBOM COCTABJICHHUSI DJIEKTPOHHOTO OallaHCa ITUX PEaKIUi;
MIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOKHOCTH TIPOTEKAHUS XHMHYCCKUX TIPEBPAIMICHUNA B Pa3IMYHBIX
YCIIOBHSIX;

BBIUKCIIATh OTHOCUTEIBHYIO MOJEKYJSIPHYI0O U  MOJISIPHYIO  MacChl
BEIIECTB, MAaCCOBYIO JIOJII0 XHMMHYECKOTO »JJIEeMEHTa 10 (dopmyle
COEJIMHEHMUSI, MaCCOBYIO JIOJIO BELIECTBA B PaCTBOPE, MPOBOJAUTH PACUEThHI
10 YPaBHEHUIO XUMHYECKOU PEaKIIHH;

coOnrofaTh  MpaBWa  TOJB30BAaHUS  XMMHYECKOM  mOcymoil U
nabopaTOpHbIM  O0Opy/JOBaHHEM, a TakKe TpaBwia oOpalieHus: cC
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKUMUSIMH TIO BBINOJHEHUIO
7a00paTOPHBIX XHWMUYECKHX ONBITOB M0 TOJYYCHUI0 W COOMpAHUIO
razo00pa3HbIX BENIECTB (aMMHUaKa U yTIIEKUCIIOTO ra3a);

MPOBOJIUTh  PEaKIHUH, TMOATBEP)KIAIONMINEC  KAUYCeCTBCHHBIH  COCTaB
Pa3IMYHBIX BEIECTB: PACIO3HABATH OMBITHBIM MYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapOonat-, ¢ocdar-, cuiamkar-, cyiabdar-, TUAPOKCHI-UOHBI,
KaTHOHBI aMMOHHMSI ¥ MOHBI M3yYCHHBIX METaUIOB, NMPHCYTCTBYIOIINE B
BOJHBIX PacTBOpPaxX HEOPTAHUUYECKHUX BEIECTB;

MIPUMEHSATH OCHOBHBIC OIEPAIlMH MBICIIUTEILHON JCSITCIIBHOCTH — aHAU3
U CHHTE3, CpaBHEHHE, OO0O0OIIEHHE, CUCTEMATU3allUI0, BBISBICHHE
PUYUHHO-CJICICTBEHHBIX CBSI3€H — i1 M3y4YEHUS CBOWMCTB BEILIECTB U
XUMUYECKUX pEaKlUid, €CTECTBEHHO-HAy4YHbIE METOJbl TO3HAHUA —
HaOMIOZICHNE, W3MEpPEHHE, MOJCIUPOBAHMUE, SKCIEPUMEHT (pEealbHBIN U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KosunvecTBO 4acoB
Ne HanmenoBanmue pa3jiesioB u JuiekTpoHHbIE (UG POBHbIE)
n/n TeM NPOrpaMMbl Bcero Konrpoapurie Hpakrieciue oOpa3oBaTe/ibHbIE PeCcypChl
padoThI padoThI
Pa3nen 1. [lepBonavajibHbIe XUMHYECKHE MOHSITHSA
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 0 ) bu6mmoreka [IOK
MPAKTUYECKOU JeATEIbHOCTH https://m.edsoo.ru/7f41837¢
YyeJoBeKa
12 BemecTtBa 1 xuMuueckue 15 | 0 bu6mmoteka [IOK
peakmuu https://m.edsoo.ru/7f41837¢c
Uroro mo pazaeny 20
Pa3nen 2. Baxkueiilue npeacTaBuTe I HEOPraHUYeCKMX BelleCTB
21 Boznyx. Kucnopon. Ilonsitue 6 0 0 bubmuoreka [IOK
00 okcuaax https://m.edsoo.ru/7f41837¢
29 Bonopon.Ilonsitue o kucinorax 2 0 | bubmuoreka [IOK
U COJIIX https://m.edsoo.ru/7f41837¢c
)3 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6mmoreka [{JOK
OCHOBaHHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIC KJIaCCHI 1 ] | bubmmorexa [JOK
HEOPraHWYECKUX COCTMHEHUIN https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Pasnen 3. [lepnoanueckuii 3axkon u [lepuoauyeckas cucrema xumudecknx 3j1eMmeHToB /I. . MenaeneeBa. CTpoeHue aToOMOB.
Xumuyeckas ¢Bsizb. OKHUCIUTENbHO-BOCCTAHOBUTEIbHbIE PEAKIIUN




[lepuoauueckuii 3aKOH U

31 [lepuoanueckas cucrema 7 bubanoreka HOK
’ XAMHYECKUX dieMeHToB [[. . https://m.edsoo.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XuMH4ecKas CBs3b.
3.2 OKHUCIUTENIBHO 8 bubmmorexa [TOK
' https://m.edsoo.ru/7f41837¢
BOCCTAaHOBUTEJIbHBIE PEAKIIUN
bu6 K
Hroro no pazaeny 15 nosmorexa O
https://m.edsoo.ru/7f41837¢c
bubnuorexa [JOK
PesepBHOE Bpems 3
https://m.edsoo.ru/7f41837¢c
OBUIEE KOJIMYECTBO YACOB I1O 68

I[TPOT'PAMME




9 KJIACC

KosaunyecTBo yacos DJIeKTPOHHbBIE
HanmeHnoBaHue pa3je/ioB U TeM uudposbie
Ne i/ P Konrpoabnbie | Ilpakruyeckue (upp )
NPOrpaMMblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. BemecTBO M1 XMMHYeCKHE PeaKIUU
11 [ToBTOpEeHwue U yriaydieHne 3HaHu| 5 | 0 bu6mmoteka [IOK
' OCHOBHBIX pa3ZeIoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 0 0 bubnmnoreka [JOK
) peakuuii https://m.edsoo.ru/7f41a636
13 DNEKTPOIUTHUYECKAS TUCCOLMALINS. 3 | 1 bu6moreka [IOK
' XUMHUYECKUE PEAKIINU B paCTBOPaX https://m.edsoo.ru/7f41a636
Hroro o paszaeny 17
Pa3nen 2. Hemeranibl 1 MX cOeJHHEHUS
21 OO11ast XapaKTepUCTHKA XUMUYECKHX 4 0 | bubnmnoreka [JOK
’ anemeHToB VIIA-rpynmel. ["anorensr https://m.edsoo.ru/7f41a636
OO11ast XapaKTepUCTHKA XUMUYECKHX
2.2 3JIeMeHT01£) VIApr nel. Cepa u e€ 6 0 0 brbmmorexa [OK
' PyHHbL +-€P https:/m.edsoo.ru/7f41a636
COETMHEHUS
OO11ast XxapakTepUCTHUKA XUMUYECKUX
2.3 aneMeHTOB VA-rpynimsl. A30T, Gpochop 1 ux 7 0 1 Bubnmorexa [IOK
' PYHHBL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO11ast XapaKTepUCTHKA XUMUYECKHX
but6mmorekxa [{OK
2.4 aneMeHToB [VA-rpynmsl. Yriaepoa u 8 1 2
. https://m.edsoo.ru/7f41a636
KPEMHUI U UX COeTUHEHUS
Hroro mo pazaeny 25




Pa3zgen 3. MeTauibl M X COeTMHEHUSA

. bu6nmoreka [IOK
31 Ob1mpte CROACTE METaIIO0B 4 https://m.edsoo.ru/7f41a636
. bu6nmoreka [IOK
3.2 Baxkueiinie MmeTaibl 1 UX COEIUHECHUS 16 hitps:/m.cdsoo.ru/ 7412636
Hroro no pazneny 20
Pa3nen 4. Xumus u okpyskaomas cpeaa
bubmuorexa [JOK
4.1 BemectBa 1 Marepuansl B )KU3HU 4EJIOBEKA 3
https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
bubmnorexa [JOK
PesepBHoe Bpems 3
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




HHOYPOYHOE INTAHUPOBAHUE

8 KIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne Hdara uugposbie
Tema ypoka KonTpoabubie | IlpakTnueckue
n/n Bcero HU3y4YeHUs o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
IIpenmer xumuu. Pone XuMuu B KU3HU bubnmoreka [JOK
1 1 0 0
yeJioBeKa. Tejia 1 BeniecTsa 05.09.2023 | https://m.edsoo.ru/ff0d210c
’ [ToHsTHE 0 METOAAX ITO3HAHUS B 1 0 0 bubmuorexa [JOK
XUMUHA 05.09.2023 | https://m.edsoo.ru/ff0d227e
[TpakTuueckas paborta Ne 1 «IIpaBuna
3 paboThI B 1a0OpaTOpUH U IPUEMBI 1 0 | bubnmoreka [JOK
oOpaitieHus ¢ 1a60paTOpHBIM 12.09.2023 | https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Yucrele BemecTBa u cMech. CriocoOb! | 0 0 bu6mmoreka [IOK
pa3aeneHus cMecen 12.09.2023 | https://m.edsoo.ru/ff0d26ca
[IpakTuyeckas padora Ne 2
5 «Paznenenue cmecelt (Ha mpumepe 1 0 1 bubmorexa HOK
! . prMep 19.09.2023 | https://m.edsoo.ru/ff0d28c8
OUYMCTKU TTOBAPEHHOM COJIN)»
but6mmorekxa [{IOK
6 A 1 0 0
TOMBL I MOTICHRYIHL 19.09.2023 |  https://m.edsoo.ru/ff0d2a6¢c
7 XuMHU4YecKue 3J1€MEHTHI. 3HaK! 1 0 0 bubmuorexa [JOK
(CHMBOJIBI) XUMHUYECKHX DJIEMEHTOB 26.09.2023 |  https://m.edsoo.ru/ff0d2be8
but6mmoreka [IOK
8 IIpoctsle u cito € BelleCcTBa 1 0 0
POCTRIC H CHONHBIE BEMECTD 26.09.2023 | https://m.edsoo.ru/ff0d2a6¢c
bu6nuorexa [JOK
9 ATOMHO-MOJIEK 0€ y4eHHE 1 0 0
TOMHOMOCKYTHPHOE YHEHH 03.10.2023 | https://m.edsoo.ru/ff0d2d50




3aKOH ITOCTOSTHCTBA COCTaBa BCIICCTB.

10 Xumuuaeckast hopmysa. BaaeHTHOCT bubmorexa HOK
pMyIIa, 03.10.2023 |  https://m.edsoo.ru/ff0d2eae
aTOMOB XHUMHYECKHX 3JIEMEHTOB
1 OTHOCuUTENbHAs aTOMHAs Macca. bubnmoreka [JOK
OTHOCUTENBHAs MOJIEKYJISIPHAS Macca 10.10.2023 |  https://m.edsoo.ru/ff0d323c
MaccoBas 10151 XUMHISCKOTO bubnuorexa [JOK
12
3JIEMEHTA B COEIUHEHUN 10.10.2023 | https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemecrBa. MoJib. bubnuorexa [JOK
MognspHas macca 17.10.2023 |  https://m.edsoo.ru/ff0d5230
14 DdusznyecKkrue 1 XUMHUIECKUE SBICHUA. bubmuorexa [JOK
XumMuyeckas peakius 17.10.2023 | https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycioBus NPOTEKAHUS bu6nuoreka [IOK
XUMHYECKUX PeaKIui 24.10.2023 | https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs1 MacChl BEIIECTB. bubmuorexa [JOK
XUMHUYECKUE YPABHEHUS 24.10.2023 | https://m.edsoo.ru/ff0d3b88
Brrunciienus konuuecTBa, MacChl
17 BEIIIECTBA IT0 YPAaBHECHUSM XUMHUYECKUX bubmorexa HOK
t N P 31.10.2023 | https://m.edsoo.ru/ff0d5708
peakumii
Knaccudukanus XuMU4ecKuX peakiuii
18 (coemuHeHUs, pa3JIOKEHUS bubmorexa HOK
8 P ’ 31.10.2023 | https://m.edsoo.ru/ff0d3f34
3aMenieHus, o0OMeHa)
M. B. JIOMOHOCOB — y4€HBIii-
19 sHIMKIoneaAUuCT. O000IICHHE 1 bubmorera HOK
H et Hf 07.11.2023 | https://m.edsoo.ru/ff0d40c4
cHCTeMaTH3aIrs 3HaHUH
20 KonTponbnas pabota Nel o teme bubmuoreka [IOK
«BemniecTBa 1 XUMUYECKNE PEAKLIAN) 07.11.2023 | https://m.edsoo.ru/ff0d4290
)1 Bo3nyx — cmecs razos. Cocras bu6muoreka [IOK
BO3ayxa. Kucinopong — sneMeHT u 14.11.2023 | https://m.edsoo.ru/ff0d448e




IIPOCTOEC BEIICCTBO. O30H

dusnyeckue U XUMHUUECKHE CBOMCTBA

bu6nmoreka [IOK

22
KHCIIOPOJA (PEAKILITH OKHCICHI, 14.11.2023 | https://m.edsoo.ru/ff0d4614
ropenue). [lonsitue 06 okcumax
CrniocoObl mostydeHus: KUciaopoja B
23 71a00paTOPUH U MMPOMBIIIICHHOCTH bubmorexa HOK
PATOPHIL T TP ' 21.11.2023 | https://m.edsoo.ru/f0d497a
[IpumeHeHnue kucnopoaa
TennoBoii 3 PeKT XMMUIECKOI
24 peaKIru, MOHSATHE O bubnmnoreka [JOK
TEPMOXUMHYECKOM YPaBHEHUH, FK30- U 21.11.2023 | https://m.edsoo.ru/ff0d4790
SHJIOTEPMUYCCKUX PEAKITHIX
TomnuBo (He(dTh, Yroiab U METaH).
25 3ar ﬂSHeIEI/qu];OS yra CIOCOOBI t):ro bubmmorexa [TOK
P Ayxa, 28.11.2023 | https://m.edsoo.ru/ff0d4cda
MPEIOTBPAIIICHHS
[IpakTuueckas pabora Ne 3 o Teme
26 «Ilonyuenne u cobupanue KUCIOpoaa brbmorexa [TOK
yi . p poad, 28.11.2023 | https://m.edsoo.ru/ff0d4ae2
U3YYEHHUE €r0 CBOMCTBY
7 Bonopon — anemeHT u pocroe bu6muoreka [IOK
BelecTBo. Haxoxaenue B npupojie 05.12.2023 | https://m.edsoo.ru/ff0d4dd0
73 dusnveckue U XUMUYECKUE CBOMCTBA bu6mmoteka [IOK
Bojopoaa. [Ipumenenue Bonopoaa 05.12.2023 |  https://m.edsoo.ru/ff0d4dd0
29 [ToHsITHE O KHUCITOTaX U COJIAX Bubmmorera [IOK
12.12.2023 | https://m.edsoo.ru/ff0d50d2
30 CriocoObI MoTy4eHus BOAOPOia B bubnuotexa [JOK
n1abopaTopun 12.12.2023 | https://m.edsoo.ru/ff0d4dd0
[TpaxTrueckas padota Ne 4 mo Teme
31 «[lonmydenne u coOupanure BoI0poaa brbmorexa [TOK
i P HOPOAA, 19.12.2023 | https:/m.edsoo.ru/ff0d4f42

W3yYEHHE €ETO CBOMCTB)




Moutsipablii 00bEM Ta30B. 3aKOH

bubmuorexa [JOK

32
ABoranpo 19.12.2023 | https://m.edsoo.ru/ff0d542¢
Brruncnenus o0b€Ma, KoIMuecTBa
33 BEIIIECTBA I'a3a M0 €ro U3BECTHOM bubmorexa HOK
. " Y 26.12.2023 | https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA U 00BbEMY
Brruncnenus 006EMOB ra3oB 1Mo
34 ABHEHMIO PEAKLMM Ha OCHOBE 3aKOHA bubmmorexa [TOK
yP . peaKtt . 26.12.2023 | https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOILIEHUH Ta30B
®du3nyecKue 1 XUMHYECKHE CBOMCTBA bubnmoreka [JOK
35
BOJbI 09.01.2024 | https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuil. [Tonstue 06 bu6mmoreka [IOK
WHIUKATOpax 09.01.2024 | https://m.edsoo.ru/ff0d59¢e2
Bopa kak pactBoputens. Hachimennbie
37 u HI::HaCLlpeHHHIe) ACTBOPBI B bubmmorexa [TOK
B p ppL. 16.01.2024 | https://m.edsoo.ru/ff0d5b40
MaccoBast 10151 BEIIECTBA B PaCTBOPE
[TpakTuyeckas padora Ne 5 mo Teme
38 «IpuroroBiieHHE PACTBOPOB C bubmmnoreka [JOK
onpencNnEHHON MacCOBOU J10EN 16.01.2024 | https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BELIECTBAY»
39 Konrtponbnas padora Ne2 no teme bubmmnoreka [JOK
«Kucnopoa. Bonopoa. Boga» 23.01.2024 | https://m.edsoo.ru/ff0d6342
40 Oxkcupsl: cocTaB, KacCupUKaIUs, bubnuotexa [JOK
HOMEHKJIaTypa 23.01.2024 | https://m.edsoo.ru/ff0d664e
[Tonmydyenue 1 XuMHYECKHE CBOMCTBA
41 KHUCIIOTHBIX, OCHOBHBIX M aM(DOTEPHBIX bubmorexa [TOK
’ P 30.01.2024 |  https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHHsI: cOCTaB, Kinaccuduxarms, but6mmorekxa [{OK
HOMEHKJIaTypa 30.01.2024 | https://m.edsoo.ru/ff0d67ca




[TomydyeHue U XUMHYECKUE CBOMCTBA bubnmoreka [JOK
43 .
OCHOBaHMI 06.02.2024 | https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocTas, kitaccupukanus, bu6nmoreka [IOK
HOMEHKJIaTypa 06.02.2024 |  https://m.edsoo.ru/ff0dfee2
[TonyueHne u XuMU4YECKHE CBOMCTBA bubmumoreka [IOK
45
KHCJIOT 13.02.2024 | https://m.edsoo.ru/ffOdfee2
Conu (cpeanue): HOMEHKIIATypa,
46 CHOCOéIf H)ZJI )eHI/I;{ XHMqufKHe bubmmorexa [IOK
© YHCHI, 13.02.2024 | https:/m.edsoo.ru/00ad9474
CBOIiCcTBa
[IpakTuueckast padora Ne 6. Pemenue
47 AKCTIIEPUMECHTAIBHBIX 3a7a4 110 TEME bu6nmoreka [IOK
«OCHOBHBIE KJIACCHl HEOPraHUYECKUX 20.02.2024 | https://m.edsoo.ru/00ad9b7c
COEIUHEHUI)
43 I'eneTnyeckas cBSI3b MEXIY KJIaccaMu bu6nuorexa [IOK
HEOPraHWYECKUX COCTMHEHUIN 20.02.2024 | https://m.edsoo.ru/00ad9as50
49 O0o00mIeHNe U CHCTEMaTH3aITHS bubmuorexa [JOK
3HAHUHU 27.02.2024 | https://m.edsoo.ru/00ad9cb2
KontpoarHas padbora Ne3 mo teme
50 "OCH(I:))BHLIC I(J'II::ICCBI HEOPraHHYECKUX bubmmorexa [TOK
. p 27.02.2024 | https://m.edsoo.ru/00ad9ela
COeIMHEHHU I
[TepBbie MOMBITKY KIacCUPHUKAITUN
51 XUMHUYECKHX dJIeMeHTOB. I1oHsaTHE O bubmorexa [IOK
' 05.03.2024 | https://m.edsoo.ru/00ad9ffa
rpynmnax CXOIHBIX AJIEMEHTOB
Ilepronnueckuii 3aK0H U
bu6nunorexa [JOK
52 [Teproauueckas cucTeMa XUMHIECKHX
05.03.2024 | https://m.edsoo.ru/00ada52c
snemenToB /1. 1. MeHaeneeBa
53 Ilepuoapl, rpyIIIbl, IOATPYIIIE bubmorexa [IOK
PHOJPBL, TPYIIIBL, pyH 12.03.2024 | https://m.edsoo.ru/00ada52c




Ctpoenue atomoB. CocTaB aTOMHBIX

bubmuorexa [JOK

54
snaep. M3oTonsl 12.03.2024 | https://m.edsoo.ru/00ada342
CtpoeHue IeKTPOHHBIX 000JI04EK
. bu6nmoreka [IOK
55 aToMoB 371eMeHTOB [leproanueckoi
19.03.2024 | https://m.edsoo.ru/00ada6bc
cuctemsl [. . MenaeneeBa
XapaKkTepucTuKa XUMHUYECKOTO
56 3JIEMEHTA 110 €0 IOJI0KEHUIO B bu6nunorexa [IOK
[Tepuonuueckoii cucreme 1. U. 19.03.2024 | https://m.edsoo.ru/00ada824
Menneneena
3unauenue [lepuonnyeckoro 3akoHa
57 JUISl pa3BUTHS HayKH U npakTtuku. 1. 1. bu6nuoreka [IOK
MeHeneeB — y4€Hblii, mearor u 26.03.2024 | https://m.edsoo.ru/00ada96e
rpaKJIaHUH
DNEKTPOOTPULIATEIIBHOCTh AaTOMOB bubmmnoreka [JOK
58
XUMHYECKHUX DIIEMEHTOB 26.03.2024 | https://m.edsoo.ru/00adaab8
59 HMonuag xumudeckas cBsI3b bubnmorexa [TOK
09.04.2024 | https://m.edsoo.ru/00adac34
60 KoBaseHTHas noJsIpHast XUMUYECKast bu6muoreka [IOK
CBSI3b 09.04.2024 | https://m.edsoo.ru/00adaab8
KoBasneHTHas HENoaspHas XUMAYECKas bubmmnoreka [JOK
61
CBS3b 16.04.2024 | https://m.edsoo.ru/00adaab9
but6mmorekxa [IOK
62 C
TEHCHD ORHCITEHHA 16.04.2024 | https://m.edsoo.ru/00adae28
OKHUCIUTENbHO-BOCCTAHOBUTEIIbHBIC but6mmoreka [IOK
63
peakuuu 23.04.2024 | https://m.edsoo.ru/00adb076
64 OKHUCINUTEIN U BOCCTAHOBUTEIHU bubnnorexa LIOK
23.04.2024 | https://m.edsoo.ru/00adb076
65 Kontponbnas pabota Ned o Teme bubnuotexa [JOK




«Ctpoenue atoma. XuMHYECKast 30.04.2024 | https://m.edsoo.ru/00adb486
CBSI3b»
PesepBublit ypok. O0o0mIeHnE U bubmuoreka [IOK
66 . 1 0 0
cucTeMaTu3alus 3HaHUi 30.04.2024 | https://m.edsoo.ru/00adb33c
PesepBublit ypok. O6o0meHnE 1 bubmumoreka [IOK
67 . 1 0 0
cucTeMaTru3anus 3HaHUM 14.05.2024 | https://m.edsoo.ru/00ad9cb2
Pesepsublit ypok. O6001ieHue 1 bu6nuoreka [IOK
68 . 1 0 0
cUCTeMaTu3anys 3HaHu! 14.05.2024 | https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I1O 68 4 6
[TPOTPAMME
9 KJIACC
KouuyecTBo 4acoB DJIeKTPOHHbIE
Ne ara uudposbie
Tema ypoka KonrTpoabubie | IlpakTuueckue A p
n/n Bcero u3ydeHusi | oOpa3oBaTe/bHbIE
padoThbI padoThI
pecypcsbl
[lepnonnueckuil 3aK0H.
| [Iepnonnueckas cucrema | 0 0 bubmmnoreka [JOK
XUMHUYECKUX demeHToB []. U. 06.09.2023 |  https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUH
2 CBOWCTB XMMUYECKUX AJIEMEHTOB 1 0 0 Brubmrorexa LIOK
R 06.09.2023 | https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB
3 Knaccudukanus 1 HoMeHKIaTypa 1 0 0 bu6muoreka [IOK
HEOPraHNYECKHUX BEIECTB 13.09.2023 | https://m.edsoo.ru/00adb7e2
4 Buapl XuMU9eCcKkoi CBS3U U THITBI | 0 0 bubmuorexa [JOK
KPUCTAJUIMYECKUX PELIETOK 13.09.2023 | https://m.edsoo.ru/00adbac6




Kontponbnas padota Nel mo teme
«[ToBTOpEHUe u yriuyOiaeHne 3HAaHHA

20.09.2023
OCHOBHBIX pa3/ieJIOB Kypca 8 Kiiacca»
6 Kiaccudukanms XumMuaeckux bubmuorexa [JOK
peaKkLuii o pa3IMYHbIM IPU3HAKAM 20.09.2023 | https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMUUYECKOI
7 eakuu. I loHATHE O TOMOT€HHBIX U Bubmaorexa ITOK
PCAKIIH. 27.09.2023 | https://m.edsoo.ru/00adbe9a
TFeTEPOTCHHBIX PEAKIUSIX
TTousTue 0 XUMHYECKOM
paBHOBecuu. DakToOphI, BIUSAIONINE
8 Ha CKOPOCTb XUMHUYECKOU PEAKIINU U Bubmaorexa ITOK
p peakt 27.09.2023 | https://m.edsoo.ru/00adc28¢c
HOJIOKEHNE XUMUYECKOTO
paBHOBECHs
9 OKuCIUTENbHO-BOCCTAHOBUTEIbHBIC bu6mmoreka [IOK
peakuuu 04.10.2023 | https://m.edsoo.ru/00adcade
Teopust 31eKTPOIUTHYECCKON
10 Hcfo Ha I/II/IpCI/IJ'IBHBIe U cJa0ble bubnmnorexa LIOK
A HHALIL 04.10.2023 | https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 Wonnrle ypaBHEeHUS peakinii bubmorexa LHOK
yp p 11.10.2023 | https://m.edsoo.ru/00add448
XUMHUYECKUE CBOUCTBA KUCIIOT U
1 OCHOBAaHMH B CBETE IIPEACTABICHUN bu6muoreka [IOK
00 DIIEKTPOIUTUIECKON 11.10.2023 | https://m.edsoo.ru/00add5d8
IUCCOLHAIINHT
XUMHUYECKHE CBOMCTBA COJIEH B
13 CBETE IIPEICTABICHUN 00 bubmorexa TTOK
beA / 18.10.2023 | https://m.cdsoo.ru/00addsh2
AIEKTPOIUTUUYECKON TUCCOIIUAITNN
14 [TonsiTue o ruaponuse conen but6mmoreka [IOK




18.10.2023 | https://m.edsoo.ru/00add9d4
O600611eHre U cucTeMaTH3alus bubnmoreka [JOK
15 .
3HaHUU 25.10.2023 | https://m.edsoo.ru/00addd12
[TpakTrueckas padota Ne 1.
16 «Penrenue skcriepuMEeHTAILHEIX buGnnorexa LIOK
P 25.10.2023 |  hitps://m.edsoo.ru/00addbfa
3aJauy
Kourponsnas padora Ne2 o teme
17 <<9J‘IGII()T OJII/ITI/Ip‘IeCKaH UCCOLAALN bubnnorexa LIOK
p A HHATHE. 08.11.2023 | https://m.edsoo.ru/00addec
XUMHYECKHUE PEAKIIUU B PACTBOPAX»
OO01as xapakTepUCTHUKA TaJIOT€HOB.
18 XHIDTquCKI:/Ie CB1:)17ICTBa Ha [IpUMeEpe bubnnorexa LIOK
p p 08.11.2023 | https://m.edsoo.ru/00addfe2
xJjiopa
Xnoposogopoa. CoJisHast KUCIIOTa,
19 XI/IME‘IGCI?I/IS CEOﬁCTBa HOoJIyueHHE bubnnorexa LIOK
’ yi ’ 15.11.2023 | https://m.edsoo.ru/00ade 104
MIPUMEHEHHE
ITpakTuyeckas pabora Ne 2 o Teme
20 «ITomyyenue consgHON KHUCIOTHI Bubmaorexa ITOK
yi . . ’ 15.11.2023 | https://m.edsoo.ru/00ade348
n3y4yeHue e€ CBONCTB»
Brramcnenus mo ypaBHEHUSIM
21 XUMHUYECKUX eazp Ui, €CJIM OJIUH U3 bubnmorexa [TOK
PeaKim, A 22.11.2023 | https://m.edsoo.ru/00ade488
pEeareHTOB JIaH B U30BITKE
2 OO01mas xapakTepuCcTUKa SJIEMEHTOB bubnuotexa [JOK
VIA-rpynnel 22.11.2023 | https://m.edsoo.ru/00ade64a
AnnoTpornHbie MOAUGUKAIIUN CEPHI.
7 Haxoxnenue cepbl 1 €€ coeTMHEHUI but6mmorekxa [IOK
B IIpupoJie. XUMHUUYECKHUE CBOWCTBA 29.11.2023 | https://m.edsoo.ru/00ade64a
CephI
24 CepoBoziopo1, CTpOeHUE, bubnuotexa [JOK




¢bu3nyecKkrue 1 XuMUYECKHe CBONCTBA 29.11.2023 | https://m.edsoo.ru/00ade802
Oxkcuppl cepbl. CepHasi KMUCIIOTA,
25 (bU3UYECKre 1 XUMUIECKHIE bubmorexa HOK
. 06.12.2023 | https://m.edsoo.ru/00adea28
CBOMCTBA, IPUMEHEHUE
XUMUYECKHE peaKllui, JIexKallnue B
OCHOBE IMPOMBIIIIEHHOTO Crocoba

26 MOJIyYEHUSI CEPHOM KUCIIOTHI. bu6nuoreka [IOK
XUMHUYECKOE 3arpsi3HEHUE 06.12.2023 | https://m.edsoo.ru/00adec8a
OKpY>Karollen cpeibl COETMHEHUSIMU
Ccepsl

7 Brruucnenune maccoBoii 1011 BBIXOAA bubnmoreka [JOK
MPOAYKTA PEaKLIU 13.12.2023 | https://m.edsoo.ru/00adec8a
OO01as xapakTepuCcTUKa SJIEMEHTOB

)3 VA-rpynmsl. A3or, bubnmnoreka [JOK
pacnpoCTpaHEHUE B IPUPOJIE, 13.12.2023 | https://m.edsoo.ru/00adeea6
¢bu3nyecKkrue 1 XuMUYECKHE CBONCTBA
AMMHaK, ero pu3nuecKue u

29 XUMUYECKUE c(EoﬁCTBa MIOJIy4YEHUE U bubmioreia OK

’ 20.12.2023 | https://m.edsoo.ru/00adf004
MIPUMEHEHNE
ITpakTryeckas pabora Ne 3 mo Teme
30 «ITomydueHne aMMuaka, U3y4eHUE €ro bubmorexa [TOK
N 20.12.2023 | https://m.edsoo.ru/00adf180
CBOMCTBY»

31 A3oTHas KHUCIOTa, e€ pusnueckue u bu6muoreka [{JOK
XMMHYECKHUE CBOMCTBA 27.12.2023 |  https://m.edsoo.ru/00adf306
Hcnonp30BaHnEe HUTPATOB U CONEN

1 aMMOHUS B KQU€CTBE MUHEPAIBHBIX bu6muoreka [IOK
ynoOpeHuit. XuMU4ueckoe 27.12.2023 | https://m.edsoo.ru/00adf518

3arpsi3HEHUE OKPYIKAIOMICH Cpebl




COCIMHCHUAMH a30Ta

docdop. Oxeun hochopa (V) u

bu6nmoreka [IOK

33 €CKHe
(ocopras kncaoTa, Qu3HICCKHC I 10.01.2024 | hitps://m.edsoo.ru/00adf68a
XUMHUYECKHUE CBOMCTBA, OJIyYCHUE
Hcnons3zoBanue pocdaros B
34 Ka4yeCcTBe MUHEPAILHBIX YA0OpEHUH. bubnmnoreka [JOK
3arpsi3HEHUE NPUPOJTHON CPeIbl 10.01.2024 | https://m.edsoo.ru/00adfc20
docharamu
Yrnepon, pacnpocTpaHeHHE B
35 npu I(j g gmulzlecxie 1 XUMHYECKHUE bubmmorexa LOK
p P 7% 17.01.2024 | https://m.edsoo.ru/00adfd9c
CBOMCTBa
Oxcunpl yriaepona, ux pusndeckue u
36 XHMHYECKHE CBOMCTBA. bubmuorexa [JOK
DKOJIOTHYECKHE MTPOOIIEMBI, 17.01.2024 |  https://m.edsoo.ru/00adfebe
CBsI3aHHBIE C OKcHIoM yriepona (IV)
37 VYronbHas KUCIIOTa U €€ CoNu bubamorexa LHOK
24.01.2024 | https://m.edsoo.ru/00ae006¢c
[TpakTryeckas pabora Ne 4 o Teme
"[losrydeHne yriaekucioro rasa. bubmuoreka [IOK
38
KayecTBeHHas peakiys Ha KapOOHaT- 24.01.2024 | https://m.edsoo.ru/00ae027e
noH"
[TepBoHayanbHbBIE TOHATHUS 00
39 OPraHMYECKUX BEIIECTBAX KAK O bubmorexa [TOK
P B 31.01.2024 | https://m.edsoo.ru/00ae054¢
COEIMHEHMSX yTiepo/ia
40 Kpemuuii u ero coegnHeHust bubmorexa [TOK
P A 31.01.2024 | https://m.edsoo.ru/00ae080a
41 [TpakTryeckas padota Ne 5. bu6muoreka [IOK
Pemenue sxcnepuMeHTaNbHbIX 33124 07.02.2024 | https://m.edsoo.ru/00ae0bf2




o teMe «BaxkHelimue HeMeTaIIBI U
HUX COEOUHEHUD)

Kontponbnas padota Ne3 o teme

42 «BaxxHeuIme HeMeTaJlIbl U UX bubmmorexa [TOK
07.02.2024 | https://m.edsoo.ru/00ae0el8
COCIMHEHMUS
OO6m1as XxapakTeprucTruKa
XUMHYECKHUX DJIEMEHTOB —

43 METaUI0B. MeTain4decKas CBsI3b U bubmuorexa [JOK
METaJUIM4eCcKask KpUCTaUIn4ecKas 14.02.2024 | https://m.edsoo.ru/00ae103e
pemérka. PU3nYecKre CBOMCTBa
METaJIJI0B
XUMHYECKHE CBOMCTBA METAILIOB.

44 ONEKTPOXUMHUYECCKHUH PsI bubmmorexa [IOK

p N P 14.02.2024 | https://m.edsoo.ru/00ael 156
HaIpsHKEHUH METaJIOB
OO1u11e crnocoObl MOTyYSHHS
MeTaiioB. CiaBel. Beraucinenus mo

45 aBHEHMSIM XMMHUUYECKUX peaKIiil bubmorexa [TOK
yp PEAKIHH, 21.02.2024 | https://m.edsoo.ru/00ael156
€CJIM OJTUH U3 PEareHTOB COJICPKUT
puMecH

46 [TonsiTvie 0 KOPPO3UHU METAIOB bubmorexa [TOK

PP 21.02.2024 | https://m.edsoo.ru/00ael1278
bu6nunorexa [JOK

47 €II0YHBIC MCTaJIJIbI
i 28.02.2024 | https://m.edsoo.ru/00ae14b2
Oxcuapl ¥ THAPOKCHIBI HATPUS U bu6muoreka [JOK

48
KaJIus 28.02.2024 | https://m.edsoo.ru/00ael14b2

49 [IlerouHO3EMENBHBIE METAIIIBI — bu6muoreka [IOK
KJIbLUN U MAarHUA 06.03.2024 | https://m.edsoo.ru/00ael5e8

50 Baxneiinme coeAuHEHUS KaTbIHSI bubmuorexa [JOK




06.03.2024

https://m.edsoo.ru/00ael5e8

O0001IeHrEe U cCUCTEMaTU3 AU

> 3HaHUI 13.03.2024
5 JKécTkocThb BOMBI U CIOCOOEI €€ bubmuorexa [JOK
YCTpaHECHUS 13.03.2024 | https://m.edsoo.ru/00ae1886
[IpakTrueckas padota Ne 6 o Teme
53 "YKECTKOCTh BOJBI 1 METOIEI €6 bubnmorexa [IOK
" 20.03.2024 | https://m.edsoo.ru/00aelae8
yCTpaHEHUs
. bubnmoreka [JOK
>4 AJIOMHHHH 20.03.2024 | https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIe CBOICTBA OKCHIA U bubnmoreka [JOK
TUIPOKCHUIA 27.03.2024 | https://m.edsoo.ru/00aelc64
bubnnorexa [JOK
>6 Kereso 27.03.2024 | https://m.edsoo.ru/00ae1d86
57 Oxcnpl, THIPOKCHIIBI U COJIHU JKENE3a bubmmnoreka [JOK
(IT) m xene3a (III) 10.04.2024 | https://m.edsoo.ru/00ae35e6
53 O06o0011eHne U cucTeMaTU3alus
3HaHUI 10.04.2024
ITpakTruyeckas padota Ne 7.
Perrenne sxcriepuMeHTANBHBIX 3a/1a4 bubmmnoreka [JOK
59 .
1o TeMe «BaxxHeunire MeTauibl U UX 17.04.2024 | https://m.edsoo.ru/00ae3de8
COCTMHCHHU S
Brruncnenus mo ypaBHeHUSIM
XUMHYECKHUX PEaKIIHii, €CIIK OJIUH U3
60 peareHToB JaH B U30bITKE WIH bubmuoreka [IOK
COAEPKUT IpUMeCH. Brruncienus 17.04.2024 | https://m.edsoo.ru/00ae1750

MacCOBOH JI0JIM BBIXOJA MPOAYKTA
peakuuu




O0001IeHrEe U cUCTEMaTU3 AU

1 1
6 3HaHUI 24.04.2024
Kontponbnas padota Ne4 o teme
62 B i 1
«Baxknele MeTamibl U UX 24.04.2004
COETUHEHUS
BemecTBa u maTepuaisl B bubnmnoreka HOK
63 . 1
HOBCEIHEBHO JKU3HU YEIOBEKA 15.05.2024 | https://m.edsoo.ru/00ae3£50
64 XHUMHUYECKOE 3arpsi3sHEHUE | bubnmoreka [JOK
OKpY’Karollen cpebl 15.05.2024 | https://m.edsoo.ru/00ae4270
65 Posnb xumum B perieHuu | bubnmnoreka [JOK
AKOJIOTMUYECKUX MPOOIeM 22.05.2024 | https://m.edsoo.ru/00ae4270
PezepBHblit ypok. O6o01eHne u bu6nuoreka [IOK
66 . 1
cucTeMaTu3alus 3HaHu | 22.05.2024 | https://m.edsoo.ru/00ae0d0a
PezepBHblit ypok. O6o011eHNE U bubmuoreka [IOK
67 . 1
cucTeMaTHu3alus 3HaHui 29.05.2024 | https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O6o011eHNE U | bu6moteka [IOK
cucTeMaTu3alus 3HaHUI 29.05.2024 | https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I1O 63

I[TPOT'PAMME




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O TPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIAA YYEHUKA

» Xumusi, 8 knace/ ['abpuensta O.C., OctpoymoB U.I'., Cnagkos C.A.,
AxknnonepHoe obmectBo «M3narensctBo «IIpocBerieHne»

» Xumus, 9 knacce/ I'abpuensta O.C., OctpoymoB N.I'., Cnankos C.A.,
AxkrnonepHoe obmectBo «M3narenscTBo «IIpocBemenuey

Tabauiel: [lepuoandeckas cucteMa XUMHIECKUX demMeHToB 1. U.
MenneneeBa, TabuIa paCTBOPUMOCTH, SJICKTPOXUMHUCCKHUH PsiJ] HAIPSHKESHUS

MCTAaJIJIOB

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJISA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BbIi-ypOBEHb. -
Peanuzauus-tpedoBanuii-@I"OC-0CHOBHOT0-00111€T0-00pa30BaHusl. -

Meroanueckoe-mmocooue-misa-yunrens.pdf

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBHI CETH
MHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/
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