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MNOACHUTEJBbHASA 3AIITMCKA

[IporpaMmMa 1O XMMHUM Ha YpPOBHE OCHOBHOro 001ero oOpa3oBaHuUs
COCTaBJICHAa Ha OCHOBE TpeOOBaHUU K pe3yibTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTesibHON MPOrpaMMbl OCHOBHOTO 00I1Ier0 00pa3oBaHus, MPEICTaBICHHBIX
B ®I'OC OOO, a Ttakxke Ha ocHOBe (enepanbHO paboyed MporpaMmbl
BOCIIUTAHUS U C YUYETOM KOHIICTIIUU MPENnoJaBanus yueOHOro npeamera «XumMus»
B 00pa3oBaTeNbHbIX opranuzanusix Poccuiickoit denepanun.

[Iporpamma mo xumMuu Aa€T NpeEACTaBICHUE O IENAX, OOIIeH CcTpareruut
oOydeHUs, BOCIHUTAHMUS W Pa3BUTUA OOYYAIOUIUXCS CPEACTBAMHU Y4EOHOIO
npeameTa, yCTaHABJIMBAET o0s3aTenpHOe pEeIMETHOE coJIepKaHue,
npelycMaTpUBaeT pachpesieieHue ero Mo KiaccaM M CTPYKTYpHpPOBaHHE TI0
pazmenaM W TeMaM MpPOrpaMMbl MO XHUMHUH, OINpEAEiseT KOJIMYECTBEHHBIC H
Ka4yeCTBEHHbBIE XapaKTePUCTUKHU coJiepKaHu4, PEKOMEHTYEM YO0
MOCIEIOBATEIbHOCTh ~ M3YYEHUS XUMHUHM C  Y4ETOM  MEXIPEAMETHBIX |
BHYTPHUIPEIAMETHBIX  CBS3€H, JIOTUKM Y4eOHOro  Mpoiecca, BO3PACTHBIX
0COOEHHOCTEH  O00YyJalomUXCs, OMpeaAessieT BO3MOXHOCTH MpeaMeTa  JJis
peanu3ainuu TpeOOBaHUN K pe3yJbTaTaM OCBOCHHS OCHOBHOW 00pa3zoBaTelbHON
MporpaMMbl Ha YPOBHE OCHOBHOI'0 00Iero oOpa3zoBaHus, a Takke TpeOOBaHUM K
pe3yiabTaTaM 00y4YeHHUs XUMUU Ha YPOBHE IIeJiel U3yueHus MpeMeTa U OCHOBHBIX
BUJOB YyueOHO-TI03HABATEILHON JI€ATEIbHOCTH O00ydYaromerocsi Mo OCBOCHUIO
y4eOHOr 0 CofepKaHusl.

3HaHWE XUMUHU CIYXKXUT OCHOBOW [JIsi (HOPMHpPOBAHUS MHUPOBO33PEHUS
oOyyaromerocs, ero MpeJCTaBICHUA O MaTepUAIbHOM €JUHCTBE MHUPA, BAKHYIO
poib UrparT (GopMmHupyemMble XHUMHEW MPEICTABICHUS O B3aUMOIPEBPAIICHHUIX
PHEPruu W 00 HBOJIONHMH BEUIECTB B MPUPOJE, O MYTAX PEIICHUS TI00ATbHBIX
npo0JieM YCTOWYMBOIO Pa3BUTHUS YEIOBEUECTBA — CBHIPbEBOM, JHEPTreTHYECKOM,
MUIIEBON U YKOJIOTMYECKOM 0€30MacHOCTH, MPoOIeM 3paBOOXpaHEHHUS.

N3ydenune xumuu:

CIOCOOCTBYET  peajdu3alud  BO3MOXKHOCTEH I CaMOpa3BUTHS U
bopMHUpPOBaHKS KYIbTYPHI JUYHOCTH, €€ 00IIeH U () yHKIIMOHAIBHOW TPAaMOTHOCTH;
BHOCHUT BKJaJ B (OPMHPOBAHUE MBINUICHUS W TBOPYECKHX CIOCOOHOCTEH
oOydJarouuxcsi, HaBBIKOB HUX CaMOCTOATENbHOW  y4eOHOU  JESITEeNbHOCTH,
HKCIIEPUMEHTAIBHBIX UM MCCIEJ0BATEIbCKUX YMEHUM, HEOOXOJMMBIX KakKk B
MOBCEIHEBHOM XU3HU, TaK U B MPO(EeCCHOHATHHON IEATETHHOCTH;

3HAaKOMHT CO CHenu(UKOW HAyIHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJOCTHOT'O B3rJIs1a Ha €IMHCTBO MPUPOBI M YEIIOBEKA, SBIISETCS OTBETCTBEHHBIM
3TanoM B (GOPMUPOBAHUU €CTECTBEHHO-HAYYHOU IPAMOTHOCTH 00 YyUYarOUIUXCS;



crocoOCTBYeT (HOPMUPOBAHUIO IIEHHOCTHOI'O OTHOIICHUS K €CTECTBEHHO-
-HAy4YHBIM 3HAHUSAM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOU BKJIA] B 9KOJIOTUUECKOE
oOpa3zoBaHue 00y4arouuxcsl.

JlanHblE HampaBlieHHs B OOYYEHHHM XUMHUHU O0€CNEeYUBAIOTCA ClEeHUPUKOM
colepxaHusi  y4eOHOro  MpeaMera, KOTOPbIM  SBISETCS  MEJaroru4yecku
alaliTUPOBAHHBIM OTpa)kKeHHEM 0a30BOM HAYKH XMMHH Ha ONPEIENEHHOM 3Tane eé
pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOI'O 00IEro 0Opa3oBaHHUs OPUEHTHPOBAH Ha
OCBOCHHME OOYYaIOIIUMKCS CHUCTEMBbI IMEpPBOHAYAIbHBIX TOHSATUUA XHMHH, OCHOB
HEOPraHUYECKOW XUMHHM W HEKOTOPHIX OTACJIbHBIX 3HAYUMBIX TOHATHH
OpPraHUYEeCKON XMMUHU.

CtpykTypa cojepxaHusi MPOrpaMMbl MO XUMUHM CHOPMHUPOBAHA HA OCHOBE
CHUCTEMHOro mojxoja k e u3yueHnuto. CopepixaHue CKIAAbIBAETCS M3 CUCTEMBI
MOHATUH 0 XUMHYECKOM DJIEMEHTE U BEIIECTBE M CUCTEMBI TIOHATUN O XUMHUYECKON
peakuuu. O0e d3TH CHUCTEMBl CTPYKTYPHO OPraHWU30BaHBl MO MPUHIUIY
MOCJEA0BATEILHOTO PA3BUTHS 3HAHUN HAa OCHOBE TEOPETUYECKUX MPENCTaBICHUN
pPa3HOro ypOBHS:

— aTOMHO--MOJIEKYJIIPHOTO Y4€HHS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoanueckoro 3akoHa /. 1. MenzaeneeBa kak OCHOBHOTO 3aKOHA XHUMUMU;

— YYEHHS O CTPOEHUHU aTOMa U XUMUYECKON CBS3H;

— TpEeACTaBiCHUM 00 SIEKTPOIUTUUECKOW AUCCOIMAIMM BEIIECTB B
pacTBopax.

TeopeTnueckre 3HaHUS pacCMATPUBAKOTCS HA OCHOBE OSMIIMPUYECKH
MOJYYEHHBIX M OCMBICIEHHBIX (PAKTOB, pa3BUBAIOTCS MOCIEAOBATEILHO OT OJHOTO
YPOBHS K JPYroMy, BBIMOJHAS (GYHKIUHA OOBACHEHHUS M MPOrHO3HPOBAHUSA
CBOMCTB, CTPOCHHS U BO3MOKHOCTEH MPAKTHYECKOTO MPUMEHEHHS M TOJYy4EeHHS
U3Y4aeMbIX BEIIECTB.

OcBoeHre mporpaMmbl MO XUMHH  CIOCOOCTBYeT  (OPMUPOBAHUIO
NPEACTABICHUS O XUMHUYECKOW COCTABJISAIOUIEH HAYYHOM KapTUHBI MHUPA B JIOTHUKE
€€ CHUCTEMHOW MPUPOIbI, LHEHHOCTHOTO OTHOIIEHHS K HAYYHOMY 3HAaHHUIO H
METOJaM TMO3HaHUs B Hayke. M3ydyeHHe XUMHHU NPOUCXOIUT C TMPHUBICUYEHUEM
3HaHWW W3 paHee W3YUYCHHBIX Yy4eOHBIX TpeaMeToB. «OKpyKaromuii Mup»,
«buonorus. 5-7 knacce» u «®Pusmka. 7 Kmace».

[Ipy wu3ydeHUHM XUMUHU MOPOUCXOIUT (QOPMHUpPOBAHUWE 3HAHUM OCHOB
XUMHYECKONW HAyKW KaK 00JIAaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUECKON
NESTeIbHOCTH YEJOBEKa M KaK OAHOTO M3 KOMIIOHEHTOB MHUPOBON KYJBTYpHI.
3agada y4eOHOTrO TpeaMeTa COCTOUT B (DOPMUPOBAHUHM CHUCTEMBl XUMHUYECKUX
3HAHUW — Ba)XKHEHUIUX (aKTOB, MOHATHH, 3aKOHOB M TEOPETUUYECKUX TOJIOKECHUH,
JIOCTYIHBIX 000OIEHU MHPOBO33PEHUYECKOr0 XapakTepa, sA3blka HayKu, B



npuoOmIeHNH K HaydyHbIM METOJaM T[O3HaHHUS TMpH M3YYCHHH BEIIECTB H
XAMUYECKUX PEeakiuii, B OPMUPOBAHUM U PA3BUTUU TO3HABATEIHHBIX YMEHUH H
UX TpPUMEHEHHMH B Yy4eOHO-TIIO3HABATENbHOW U Y4eOHO-HCCIEJ0BATENbCKON
AEATEeIbHOCTH, OCBOCHHHM MpPaBWI O€30MacHOTO OOpalleHHs C BEIIeCTBAMHU B
MMOBCEJHEBHOM KU3HU.

[Tpu M3ydyeHUH XMMHUH HAa YPOBHE OCHOBHOI'O OOILIEro 0Opa30BaHMS Ba)XKHOE
3HAYCHHE MPUOOpeNn TaKkue e, Kak:

— (opMHUpOBaHHE WHTEIIEKTYalbHO pA3BUTON JIMYHOCTH, TOTOBOH K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSTEIbHOMY TPUHSATHIO pEIICHHI,
CTOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOMIUMCS YCIOBHSIM JKU3HHU;

—  HampaBIeHHOCTh OOydyeHWs Ha  CHCTEMaTHYecKoe  MpHOOIIeHUE
00yJaromuxcsi K CaMOCTOATEIbHOW TO3HABATEIBHON HESITENHbHOCTH, HAyYHBIM
METOoJaM TO3HaHU, (OPMHUPYIOIMIMM MOTHBAIMIO W Pa3BUTUE CIOCOOHOCTEH K
XHMUH;

— obecrnedyeHue ycloBUM, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00ydaOIUMHUCS
OIBITa PAa3HOOOPA3HOW JEATENHHOCTH, TO3HAHUS M CAMOIIO3HAHUS, KIIOUYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIICTCHIIMN), MMEIOIIUX YHHBEPCAIbHOE 3HAUCHHUE JUIS
Pa3INIHBIX BUJOB JCATEIbHOCTH;

— (QopmupoBaHue o00mEed (YHKIMOHATBHOW W E€CTECTBEHHO-HAyYHOU
rpaMOTHOCTH, B TOM YHCJI€ YMEHHH OOBSICHATh M OIICHUBATH SBJICHUS
OKPYXKAIOIIET0 MHpA, WCIONb3ys 3HAHUS W OIBIT, MOJYYEHHBIC MPH H3yICHHH
XAMUHU, TPUMEHITh WX TPU PEHICHHH Mpo0JieM B TMOBCEIHEBHOW KHU3HU H
TPYIOBOH EATEIHLHOCTH;

— QopmupoBaHne y O0O0yYarOIIUXCS TYMAaHHCTUYCCKUX  OTHOIICHHI,
NOHUMAHUS [EHHOCTH XHMUYECKMX 3HAHWH JUISI BBIPAOOTKH JKOJOTHYECKH
eNIeCO00Pa3HOTO TOBEJACHUS B OBITY W TPYJOBOH JEATEIBHOCTH B IIEIAX
COXpaHECHUsSI CBOETO 3JJ0OPOBBS I OKPYXKAIOIICH MPUPOTHON CPEJIbI;

— pa3BHUTHE MOTHBAIMUA K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOIIO |
CAMOBOCIIMTAHUIO Ha OCHOBE YCBOGHHS OOILEUETOBEYECKUX  IIEHHOCTEI,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY Mpoduis M HampaBiICHHOCTH JAlbHEHIIETo
oOydeHwUsI.

OOmiee uymcio 4YacoB, OTBEAEHHBIX M HU3YyYEHHs XUMHUM Ha YpPOBHE
OCHOBHOTO 00mIero oOpa3oBanus, cocraBiseT 136 yacos: B 8 kinacce — 68 wacos (2
yaca B HeJeno), B 9 kiacce — 68 vacos (2 yaca B Hezeio).



COJEPKAHUE OBYYEHUA

8 KJIACC

IlepBoHaya/ibHbIe XUMHYECKHE MOHATHUSA

[Ipenmer xumun. Posib XUMUM B KHU3HU 4YelOBeKa. XUMHS B CUCTEME HayK.
Tema u BemecrtBa. PuU3NYECKUE CBOWCTBA BELIECTB. ATpPEraTHOE COCTOSHUE
BemecTB. IloHaTne o0 MeTomax MO3HAHMSA B XMMHHU. UHCTHIC BEIIECTBAa M CMECH.
CnocoObl pazfienieHus cMecei.

ATOMBI ¥ MOJEKYyJNbl. XUMHUYECKUE 3IeMEHThl. CHMBOJBI XHMHUYECKUX
31eMeHTOB. [IpoCThie U CI0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckass (opmyna. BaJeHTHOCT, aTOMOB XUMHUYECKHX DJIEMEHTOB.
3aKOH TIOCTOSIHCTBA cocTraBa BemlecTB. OTHoOcHTENbHas aToMHas Macca.
OTHocuTenbHas MOJIEKYJsipHad Macca. MaccoBasi 1051 XUMHUYECKOTO 3JIEMEHTA B
COCIMHEHUH.

KomnuectBo BemecrBa. Monbs. Monsipaas macca. B3auMocBsi3p KOJIM4Y€ECTBa,
MacChl M UYHCIA CTPYKTYPHBIX €IMHMII BemiecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCIMHCHUM.

Ou3nuecKue U XMMUYECKUE SIBICHUS. XUMHUUECKash Peakius U €€ MpU3HAKU.
3aK0H COXpaHEHHUs MacChl BENIECTB. XWMUYecKHe ypaBHeHHs. Kmaccudukamms
XUMHYECKUX Peakluil (COeTMHEHHUS, Pa3JIOKEHNUS, 3aMeIeHUs, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO ¢ XMMHYECKOW MOCYA0¥, mpaBuiaMu paboThl B JlabopaTopuu u
npuémMamMu oOpalieHus ¢ J1abopaTOpHBIM 000pyAOBaHUEM, U3YUEHUE U OIHMCAHUE
bU3MYECKUX CBOMCTB 00pa3lOB HEOPraHWMYECKUX BEIIECTB, HAOJIOJICHUE
busnueckux (TUIaBJIeHUE BOCKa, TasHUE IIbJa, pacTUpaHUE caxapa B CTYIIKE,
KHAMEHHE M KOHACHCALUSA BOJABI) M XUMHUYECKHX (TOPCHHE CBEYH, IPOKAIUBAHUE
MEJHOU MPOBOJIOKH, B3aMMOJICHCTBHE MeNa ¢ KUCIOTOW) SBJICHUM, HAOII0eHUE U
ONMHUCAaHHWE MPU3HAKOB MPOTEKAHMUS XUMHUYECKMX pPEakluil (pa3yioKEeHHE caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOPHUIOM OapHs, pa3IokKEHUE THAPOKCH]IA
menu (1) mpu HarpeBaHuu, B3auMoJeiicTBre xkene3a ¢ pactBopoM coiu meau (1),
H3Y4YCHHUE CIOCOOOB pa3eiCHUs CMECEil: ¢ MOMOIIbI0 MarHuTa, (QUILTPOBAHUE,
BBIIAPUBAHKE, NUCTHILIALNMSI, XpoMaTorpadus, MpoBeAeHNE OYMCTKH IMOBAPCHHOM
colii, HaAONIOJEHHWE W  ONHUCAHME  PEe3YyJIbTaTOB  MPOBEACHHS  OIBITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHUE MOJEIEH MOJEKYII
(1apocTepKHEBBIX).

Baxkueiilmue npeacTaBuTe 1M HEOPraHUYECKUX BeleCTB

Bo3ayx — cmech razoB. CoctaB Bo3nyxa. Kucimopon — 3JIeMEHT W MPOCTOE
BemecTBO. HaxokaeHue Kuciaopoga B mpupone, (Gu3nueckue U XUMHUYECKUE
cBoiicTBa (peakumu ropeHus). Oxcuabl. [lpuMenenue kwuciaopoga. CrocoObl



NOJIydeHUs] KHUCJOopoJa B JIalopaTopud U MPOMBIIUIEHHOCTH. KpyroBopoT
Kucinoposa B npupoje. O30H — aJIOTponHast MOJAUPUKALIMSI KUCIOPOIa.

TennoBoil 3 dPekT XUMHUECKOW peaKkIuu, TEPMOXMMHYECKHE YpaBHEHMUS,
9K30- W SHIOTEPMHUYECKHUE pPEakUuu. TOMIMBO. yroib M METaH. 3arpsa3HeHue
BO3/1yXa, YCUJICHUE MAPHUKOBOTO 3 deKTa, pa3pyiieHue 030HOBOTO CJIOS.

Bomopon — amemeHT M mpocrtoe BemiecTtBo. HaxoxaeHue Bomopona B
npupojse, GuU3MUecKue W XUMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIOCOObI
nonydeHus. Kucnorsl u conn.

Mounsipabiii 005EM Ta30B. PacuéThl M0 XUMHUYECKUM YPaBHEHUSM.

O®usnyeckne CcBoWcTBa BOAbl. Boga Kak pacTBOpUTENb. PacTBOpBL.
HaceblllieHHbIE W HEHACBIIIEHHBIE PAcTBOPHI. PacTBOpUMOCTH BEHIECTB B BOJIE.
MaccoBasi 107151 BellleCTBAa B pacTBOpPE. XUMHUUYECKHUE CBOMCTBA BOJAbl. OCHOBaHUS.
Ponb pacTBOpOB B mpupoje U B KU3HHU yeiaoBeka. KpyroBopoT Bojabl B MPUPO/IE.
3arpsa3HeHue NpupoaHbiX Boja. OXpaHa U 0UMCTKA TPUPOJHBIX BOJI.

Knaccudukanus neopranmdeckux coeauHeHuit. Oxcuawl. Knaccudukarms
OKCHJOB.  cojicoOpasymoiue  (OCHOBHBIC,  KHCJIOTHBIE, aM(OTepHBIE) W
HecosieoOpasyronme. HomenknaTypa okcuaoB. Pusznueckue U XUMHUYECKHE
cBOMCTBa OKCUAOB. [lonyueHue okCuIoB.

OcHoBanus. Knaccudukanus ocHoBaHMM: MmENOYM W HEPACTBOPHUMBIE
ocHoBaHMs. HomeHknatypa ocHoBaHui. Pu3nyeckue U XMMHUYECKUE CBOWCTBA
ocHOoBaHuM. [lonydeHne OCHOBaHUM.

Kucnorel. Knaccudukanus kucinor. Homenknatypa kuciaor. dusndeckue u
XUMUYECKue cBoucTBa Kucior. Psan axtuBHoctu MetawuioB H. H. bekerosa.
[Tony4yeHune KUCIoT.

Conu. Homenknarypa coneil. @u3ndeckue U XMMUYECKHE CBOMCTBA COJICH.
[Tony4yenue comnen.

['eneTnyeckas cBs3b MEXKY KIACCAMHU HEOPTAHUYECKUX COCIUHEHUN.

Xumuueckuii IKCnepUMEHm:

KaueCTBEHHOE OIPENEICHUE COJEPKAHUA KUCIOPOJa B BO3AYyXE, MOJYyUYEHHUE,
coOupaHue, pacrmo3HaBaHWE M U3YUYCHHE CBOWCTB KHCIOpOJa, HaOIoneHHe
B3aMMOJICMCTBHS BEIIECTB C KHCIOPOAOM H YCIOBHUS BO3HHKHOBEHUS U
npeKpamieHuss TopeHus (Toxapa), O3HAKOMJIGHHE C o00pas3maMu OKCHIOB H
ONHCaHWE WX CBOWCTB, MOJydYeHWE, COOMpaHWE, pACMO3HABAaHUE M H3y4YEHUE
CBOMCTB Bojopoja (ropeHue), B3amMmojcicTBue Bomopona ¢ okcumom meau (1)
(BO3MOXHO KCMOJb30BAHUE BHJIEOMATEPUANIOB), HaOJII0JAeHUE 00pa3IOB BEUIECTB
KommuecTBOM 1 Momb, uMccineqoBaHNEe OCOOCHHOCTEH pAacTBOPEHUS BEHIECTB C
Pa3IMYHOM PacTBOPUMOCTBIO, IPHUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOM JI0JIEM pacTBOPEHHOTO BEILIECTBA, B3aUMOJCHCTBHE BOJbI C METAIaMU
(HatpueM ®  KambiueM) (BO3MOXHO  HCIIOJIb30BAHUE  BHICOMATCPHAJIOB),



uccienoBaHue 00pa3llOB HEOPraHMYECKHMX BEHIECTB  PA3IMYHBIX  KJIACCOB,
Ha0JII0/IeHUE U3MEHEHHUSI OKPACKU MHIUKATOPOB B PAcTBOpPax KHUCIOT U IIEIOYEH,
u3yueHue B3ammojeiicTBus okcuma Mmeam (1) ¢ pacTBopom cepHOH KHCIIOTHI,
KHCJIOT C METajylaMU, pEeaKUuil HEUTpaau3aluu, MOJYyYeHUE HEPACTBOPUMBIX
OCHOBAHHI, BBITECHEHHUE OJHOTO METaJla APYrMM U3 PacTBOpa COJIM, PEUICHUE
SKCIEPUMEHTANBHBIX 337a4 MO0 TeMe «BaxkHelue KIacChl HEOPraHMYECKUX
COEIUHEHUM».

Ilepnoauyeckuin 3axkon u Ilepuogmyeckass cucTeMa XHUMHYECKHUX
jaemenToB JI. WU. MenneneeBa. CtpoeHue aToMoB. XHMHYECKasl CBS3b.
OKHCANTEIbHO-BOCCTAHOBHUTEIbHbIE PEeaKIIUU

[TepBbie MOMBITKH KiIacCUPUKAMM XUMUUYECKHX 3JieMeHTOB. [loHsTHe O
Ipynnax CXOJHBIX JJEMEHTOB (IIEJOYHbIE M IIETOYHO3EMEIbHBIE METalIbI,
raJIoreHbl, UHEPTHBIC T'a3bl). DIEMEHTHI, KOTOphIe 00pa3yoT aM(OTEPHbIE OKCHIbI
U TUAPOKCHU/IBI.

[Tepuonuueckuii 3akoH. [lepuoanueckas cucreMa XUMHUECKHUX 3J1eMEHTOB /.
N. MenneneeBa.  Koporkomepuoanas W JUIMHHOTEpUOJAHAsT  (OPMBI
[lepuoanueckon cucrembl xumuuyeckux 3neMeHToB . . Menneneesa. [lepuoas
U Tpynnbl. DU3NMYECKUN CMBICI MOPSAKOBOTO HOMEpPA, HOMEPOB IMepHojaa Hu
TPYMIIBI 3JIEMEHTA.

Crpoenne aromoB. CocTaB aToMHBIX saep. M3oTonbl. DnexkTponbl. CTpoeHue
INEKTPOHHBIX  00o0JIoueKk aroMoB  TepBeIX 20 XUMHUYECKMX  DJIEMEHTOB
[lepuognueckonn cucremsl [I. M. MenneneeBa. XapakTepuCTUKa XHUMHUYECKOTO
3JIEMEHTA 10 €ro noyioxkeHuto B [lepuonnueckon cucreme . 1. Menaeneena.

3aKOHOMEpPHOCTH M3MEHEHHUsI pajJuyca aTOMOB XUMHUYECKHUX JJIEMEHTOB,
METAJUTMYECKHUX U HEMETAJUIMYECKUX CBOMCTB 110 TPYIIIIAM U MEPUOIAM.

3nauenue [lepuoamnueckoro 3akoHa u Ilepuoanueckoil CUCTEMbl XUMUYECKUX
3JIEMEHTOB ISl pa3BUTUs Hayku W npakTuku. . . MenngeneeB — ydéHbld U
rpaXkJaHWH.

Xumuueckas CBsA3b. KoBaneHTHas (MOJsApHAs M HEHOJsSpHAs) CBS3b.
DNeKTPOOTPUIIATEILHOCTh XUMUUYECKUX AJIEMEHTOB. MlOHHAs CBSI3b.

Crenenb  okuciaeHus.  OKHUCIUTEIbHO--BOCCTAHOBUTEIbHBIE  PEAKIUU.
IIporiecchl OKHMCIEHU U BOCCTaHOBIEHUA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepuUMeHm:

U3ydeHHue O0Opa3IoOB BEIIECTB METAUIOB W HEMETANIJIOB, B3aUMOJCHCTBHE
TUAPOKCUIA IHUHKA C pacTBOpaMU KHUCJIOT M IIEJIOYEH, MPOBEACHHUE OIBITOB,
WUTIOCTPUPYIOIUX ~ MPUMEPHI  OKUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKINHI
(ropeHue, peakIuy pa3ioKeHHs, COCTUHCHUA).

Mesxcnpeomemmnoie ceasu



Peanuzanus MeXnpeIMETHBIX CBA3€W MpU M3YYEHUU XUMUU B 8 Kiacce
OCYUIIECTBISETCA Uepe3 MCIOJb30BAHUE KaK OOIUX ECTECTBEHHO--HAyYHBIX
MOHATHI, TaK U MOHATUH, SBIASIOMIMXCS CUCTEMHBIMH JJISI OTAECIbHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO IIUKJIA.

OO1ue ecTeCTBEHHO--HAay4YHbIE NOHATHS: HAy4YHBIH (akT, rumoresa, Teopus,
3aKOH, aHalu3, CHHTE3, KiIaccupuKanus, TMEePUOJUIHOCTh, HAOIIOICHHUE,
HKCIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBICHUE.

@u3nka: Marepus, aroM, OJJEKTPOH, HPOTOH, HEWUTPOH, HWOH, HYKIH],
M30TOIBI, PAaJUOAKTUBHOCTh, MOJIEKYJa, AJIEKTPUUECKUN 3apsj, BELIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHHE BEIIECTBA, Ta3, GU3NUYECKHUE BEIUUYUHBI, €IUHUIIBI
U3MEPEHHUs, KOCMOC, TIAHETHI, 3BE€3/1b1, COJHIIE.

buonorus: doTocunTes, npixanue, 6uocdepa.

'eorpadusa: armocdepa, rumpocdepa, MUHEpaNbl, TOPHbIE TMOPOJBHI,
MOJIE3HBIE UCKOMAEMbI€, TOTINBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XuMHUYeCKas peakuus

[Tepuonuueckuii 3akoH. [lepuoanueckas cucreMa XUMHUECKHUX 3J1eMEHTOB /l.
. MengeneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOMCTB
XUMHYECKUX OJJIEMEHTOB IMEPBBIX TPEX TNEPUOJOB, Kalusd, KalbUusi U HX
COCIMHEHUN B COOTBETCTBUU C IOJIOKEHUEM »dJIeMEHTOB B llepuoandeckoi
CUCTEME U CTPOCHHEM UX ATOMOB.

CrpoeHue BemiecTBa: BUABl XMMHUYECKOW CBS3U. THUIBI KPUCTAINIMYECKUX
pEemETOK, 3aBUCUMOCTh CBOWCTB BEUIECTBA OT TUIA KPUCTAIIMYECKONW PEHIETKH U
BUJa XUMHUYECKOU CBA3H.

Knaccudukanus u HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB. XUMUYECKUE
CBOMCTBAa BEILIECTB, OTHOCSIIMXCS K Pa3JM4YHbIM KJIacCaM HEOPraHMYeCKUX
COCIMHEHUH, TEHETUYECKas CBSI3b HEOPTaHUYECKHUX BEILECTB.

Knaccudukanus XuMUIeCKUX PEaKIUil MO Pa3IMYHBIM MpU3HAKaM (IO YHCITY
U COCTaBy YYacTBYIOIIMX B PEAKIIMU BEMIECTB, MO TEIIOBOMY 3(QeKTy, Mo
U3MEHEHHIO CTEMEHEH OKHMCIEHUS XMMHUYECKHX DJIEMEHTOB, MO OOPaTHUMOCTH, IO
y4aCTHIO KaTalln3aropa). DK30- M SHIOTEPMHUUECKUE PEAKIINH, TCPMOXUMUICCKHE
YpaBHEHUS.

[Tonsitue o ckopoctu xumuueckoil peakuuu. Ilonstue 006 oOpaTUMBIX U
HEOOpaTUMBIX XMUMHUYECKUX peakiusix. [[OHATHE O FOMOTE€HHBIX U T'E€TEPOre€HHBIX
peakuuax. [lonsarue o karanuse. [lonsaTue o xumuueckoM paBHOBecuu. DakTOpHI,
BIMSIONIAE HA CKOPOCTh XHMHYECKOM pPEAKUUMU M TOJOKEHHE XUMHYECKOIO
PABHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAKLHUM,  DJIEKTPOHHBIM  OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHOM peaxkuum. CocraBiieHue YpaBHEHUM



OKHCIIUTEIbHO--BOCCTAHOBUTEIbHBIX  PEAKIMid C HCHOJb30BAHUEM  METOJa
AJIEKTPOHHOr0 OalaHca.

Teopus 3NEKTPOTUTUUECKON TUCCOLUALMM. DIEKTPOIUTHI U HEIJEKTPOJIHUTHI.
Katnonsl, aHnOHBl. MeXaHU3M JUCCOLMALMM BEIIECTB C PA3NUYHBIMU BUIAMHU
XUMH4ecKo# cBs3u. CreneHn auccornuanuu. CuiabHbIe U C1a0ble AIEKTPOIUTHI.

Peakiiuu moHHoro oo6MeHa. YcCioBUs MPOTEKAHUS pPeaKIuii HOHHOT'O 0OMEHa,
NOJIHBIE W COKpAIEHHBIE HWOHHBIE YpaBHEHHs peakuuid. CBOMCTBAa KHUCIOT,
OCHOBaHMA U cOJIel B CBeTe MPEJCTaBICHUM 00 AIEKTPOITUTHYECKON
nuccounanuu. KauecTBeHHbIE peakiiuu Ha MOHBL. [[OHATHE O TUAPONIN3E COTEN.

Xumuueckuil IKCnepumenm:

O3HAKOMJIEHUE C MOJCISIMH KPUCTATIMYECKUX PEIIETOK HEOPraHMYECKUX
BCIECTB — METAJIOB M HemeTauioB (rpadura W anmasa), CIOXKHBIX BEIIECTB
(xmopuma HaATpHs), MCCICAOBAHHE 3aBHCHMOCTH CKOPOCTH XHMHUYECKON peakiuu
OT BO3JCUCTBUS PA3NUUHBIX (AKTOPOB, HCCIEIOBAHUE DJIEKTPOIPOBOJIHOCTH
pacTBOpPOB BEILIECTB, Mpollecca AUCCONMALMM KHUCJIOT, IIET0o4Yed U Ccojel
(BO3MOHO  HCIIOJB30BaHHWE  BHJEO  MATCPUANOB), MPOBEACHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKM  MPOTEKAaHUS  peakIuii  MOHHOro  oOMeHa
(oOpa3zoBaHMe ocajaka, BbIJACICHHE ra3a, oOOpa30BaHHWE BOJbI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ IPUMEPHl  OKHMCIMTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKLUU
(ropeHue, peakiMy Pa3lIOkKCHHs, COCAMHEHHS), PACIO3HABAHUEC HEOPTaHUYCCKUX
BELIECTB C IIOMOIIBIO  KAYECTBEHHBIX pEAaKUWW HAa  HOHBI, pELICHUE
DKCIIEPUMEHTAIBHBIX 3a/]a4.

Hemeranbl 1 MX COeIMHEHU

OOmass xapaktepucTuka ranoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue u (Qpu3MUecKkue CBOWCTBA MPOCTHIX
BCIIECTB — TajloreHoB. XWMHYECKHME CBOMCTBA Ha MpPUMEpPe  XJopa
(B3auMoOJEeiicTBUE C MeETallaMHi, HEMETajulaMH, Iiesodamu). XJIOPOBOJIOPO/I.
ConsiHag KuCioTa, XMMUYECKHE CBOMCTBA, MOJy4yeHHe, nmpuMeHeHue. JleiicTBue
XJIOpa M XJIOPOBOAOPOJAa HA OPraHu3M 4eloBeKa. BakHehmue XJIOpUABI U HUX
Hax0JEHUE B IPUPO/IE.

O6mas xapaktepuctuka 371eMeHTOB VIA-rpynmel. OCoOEHHOCTH CTpOEHUS
aTOMOB, XapaKTEpHbIE CTerneHu okucieHus. CTpoeHue W (U3MUYECKHE CBONCTBA
IPOCTHIX BEIIECTB — KUCIOPOJa U cepbl. ANJIOTPONHbIE MOAU(DHUKALIMKA KUCIOPOIa
u cepbl. XUMHUUeckue cBoicTBa cepbl. CepoBoaopon, cTpoeHue, (HhU3MUECKUe U
XUMHYecKue cBocTBa. OKCUABI CEepbl KaK MPEJCTABUTENN KHCIOTHBIX OKCHIOB.
CepHas  kmcioTta, (Qu3nmyeckme W XUMUYECKHE CBOWcTBa (0o0mmue  Kak
NpPEJCTaBUTENSl KJacca KHUCIOT W crenupuieckue). XUMHUYECKHE peakiuu,
JeXallue B OCHOBE MPOMBIILIEHHOIO Croco0a MOJYyYeHUsT CEPHOW KHCIOTHI.
[Ipumenenune cepHor KUCIOTH. CONM CEpHOM KUCIOTHI, KAYECTBEHHAS PEAKLHs HA



cynbdar-uon. Haxoxnenue cepbl U e€ coeJuHEHHN B THpupoge. XUMUUYECKOE
3arpsi3HEHUE OKpYXalolleil cpeabl COEIUHEHUSMU Cepbl (KUCIOTHBIE JIOXKIIH,
3arpsi3HEHUE BO3yXa U BOJOEMOB), CIOCOOBI €ro MPeJOTBPALCHHS.

OOmas xapakTepucTuka 37eMeHTOB VA-rpynnbl. OCOOCHHOCTH CTPOEHUs
aTOMOB, XapakTepHbIE CTENEHU OKHMCIEHHUS. A30T, paclpocTpaHEHUE B MPUPO/IE,
busnyeckue U xumuueckue cBoiictBa. Kpyropopot a3ora B npupoje. AMMHUax, ero
busznueckue U XMMUUECKHUE CBOMCTBA, oJydyeHue U npuMmeHeHue. Cojin aMMOHUS,
ux (U3MYecKrue U XMMUYECKHe CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakuus Ha
HOHBl aMMOHHUS. A30THas KUCJOTa, €€ MoJiydeHue, PU3MUecKue M XUMHUUYECKHUe
cBoicTBa (oOImME Kak MpPeJCTaBUTENs Kllacca KHCIOT H  cheluduueckue).
Hcnonb3oBaHue HUTPATOB M COJe aMMOHUS B KauecTBE MHHEpaJbHBIX
ynoOpeHui. XuMHUYECKOE 3arpsi3HeHHE OKPYXKalolel cpeibl COeAMHEHUSIMU a30Ta
(KUCIIOTHBIC JOXIM, 3arpsA3HEHHE BO3Jyxa, HO4YBBI M BogoéMOB). Docdop,
anjorponusie Monupukanuu Qocdhopa, dbuznmueckue W XUMHUYECKHUE CBOMCTBA.
Oxcun dpocdopa (V) u pochopras kuciaora, GpU3nveckre U XUMUISCKUE CBONCTBA,
nonyuyenue. McnonpzoBanue GocdaroB B kauecTBe MUHEPAIbHBIX YI00peHU.

OOmas xapakrepuctuka 31eMeHTOB IV A-rpynmbsl. OCoOEHHOCTH CTpOEHUSA
aTOMOB,  XapakTepHble  CTENEHUW  OKHUCJIECHHS.  YTJEepoA,  aNIOTPOIHbIE
Monu(UKAIMKY, pacHpoCTpaHeHHe B TNpupoae, (HU3MUECKHe U XUMHUYECKUE
cBoiictBa. Ancopbuus. Kpyrosopot yriepoaa B npupozae. OKCHIIBI yriieponaa, ux
dusznyeckue M XUMHYECKHE CBOWCTBA, [EHCTBHE HA JKUBbIE OPraHU3MBI,
MOJy4yeHUe U TPUMEHEHHEe. DKOJOTHYEeCKHe MPOOJIEeMbl, CBA3aHHBIE C OKCHAOM
yrnepona (IV), rumoresa r1i100adpbHOTO MOTEMJICHUS KJIMMaTa, NAPHUKOBBIN
ahdexT. YroapHas KucioTa U €€ colu, uX (GU3NUECKUe U XUMUYECKHE CBOMCTBA,
noilyueHue W TpuMeHeHue. KayecTBeHHas peakuus Ha KapOOHAT-HMOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEOUIIMHE, MPOMBIIUIEHHOCTH U CEIHCKOM
XO35IUCTBE.

[lepBoHayanbHBIEC TOHATHS 00 OPraHUYECKUX BEUIECTBAX KAaK O COCTUHEHUIX
yraepojaa (MeTaH, 9TaH, dTHIEH, alleTUJICH, dTAaHOJ, TIUIEPUH, YKCYCHasl KUCIOTA).
[lpupogHble HWCTOYHHWKHM YIJIEBOAOPOAOB (yroib, HPHPOAHBIA Ta3, HePTH),
NPOAYKTHI WX Tepepaborku (OCH3WH), WX POJb B OBITY W TPOMBIINIICHHOCTH.
[TonsaTre 0 OMOMOTUYECKU BAKHBIX BEHIECTBAX: JKUpPaX, OENKax, yriaeBogax — U ux
poiu B KM3HM 4YelloBeka. MarepuaabHOe €JUHCTBO OPraHUYEeCKHX WU
HEOPraHUYECKUX COECTUHECHUI.

Kpemuwmii, ero ¢usnueckue H XHMHUYCCKHE CBOKMCTBA, IIOJy4YCHHE U
npumeHeHue. CoenuHeHHS KpeMHUs B mnpupoge. OOmme npeacraBieHus 00
okcune kpemuus (IV) m kpemuueBoit kucinore. CYIIMKATBI, UX HCIIOJB30BAHUE B
OBITYy, B MPOMBINIJICHHOCTH. BakHEWIne CTPOUTETbHBIC MaTepUajbl. KEpaMHKa,



CTEKJIO, IIEMEHT, 0eTOH, xene300eToH. [IpobireMbl Ge30macHOro MCMOIb30BAHUS
CTPOUTENILHBIX MATEPUAJIOB B MOBCEAHEBHOM KU3HMU.

Xumuueckuii IKCnepumenm:

u3y4eHue o0pa3lloB HEOPTraHMYECKUX BEILIECTB, CBOMCTB COJISTHON KHUCIOTHI,
MPOBE/ICHNE KaYECTBEHHBIX PEAKIMM HAa XJIOPUI-UOHBI U HAOJIOJEHUE MPU3HAKOB
UX TPOTEKaHUs, OMBITHI, OTpaxaromue ¢(U3NUECKHEe M XUMHYECKHE CBOMCTBA
rajoreHoB M HMX COCAMHCHHH (BO3MOXXHO HCIIOJb30BaHHE BHICOMATEPUANIOB),
O3HaKOMJICHHE ¢ oOpa3lamMd XJOpUA0B (TaJOreHHIOB), O3HAKOMJICHHE C
oOpasmamu  ceppl ©U €€  COeAMHEHUSMH  (BO3MOXXHO  HCIOJIb30BaHUE
BUJIEOMATEPHUAIOB), HAOIIOJCHUE Mpoliecca OOyrJIMBaHUS caxapa Moj JeHCTBUEM
KOHIICHTPUPOBAHHOM  CEpHOM  KUCIOTHI, H3YyYEHHE XUMHUYECKHX CBOICTB
pa30aBJICHHON CEpHOM KUCIOTHI, MPOBEJICHNUE KAaUeCTBEHHON peakIiuu Ha cyib(har-
MOH W Ha0JI0JeHUEe TMpU3HAaKa e€ MPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3UYECKUMU
CBOWMCTBAMHU a30Ta, ¢ocdhopa W HUX COeIUHCHHH (BO3MOKHO HCIIOJIb30BaAHUE
BUJIEOMAaTepHaoB), o0pa3amMu a3oTHBIX U (GochHOpHBIX yA0OpEeHUI, MOTyUeHHUE,
coOupaHue, pacrmo3HaBaHME W U3YYEHUE CBOWCTB aMMHUaka, TMPOBEJICHUE
Ka4eCTBEHHBIX pEakIMil Ha MOH aMMOHHUS M (pocdar-uoH U U3yUYEHHE MPU3HAKOB
UX MPOTEKaHUSs, B3aUMO/I€HCTBUE KOHIICHTPUPOBAHHOM a30THOM KUCJIOTHI C MEABIO
(BO3MOXHO UCIIOJIb30BaHUE BHUJICOMATEPHUAIIOB), U3y4eHUE Moenen
KPUCTAJUTMYECKUX PEIETOK anMasza, rpadurta, QyuiepeHa, O3HAKOMIIEHHE C
MpPOIECCOM aJICcOpOIMU PACTBOPEHHBIX BEIIECTB AKTUBHPOBAHHBIM YIIIEM H
yCTPOMCTBOM MPOTHBOra3a, MmojyuyeHue, coOupaHue, pacro3HaBaHUE U M3y4EHUE
CBOMCTB YIJIEKHCIIOTO Ta3a, MPOBEIEeHUE KaYeCTBEHHBIX PEaKIil Ha KapOOHAT U
CIJIMKAT-UOHbl M M3Y4YCHUE IMPU3HAKOB UX MPOTEKAHUSA, O3HAKOMJIIEHUE C
OPOAYKIHMEN CHJIMKATHOM NPOMBIIUIEHHOCTH, PEIIEHHE 3KCIEPUMEHTAIbHBIX
3a1a4 1mo teMe «BakHelIne HeMeTauIbl U UX COSIUHEHUI».

MeTaJiibl 4 UX COeINHEHUS

OOmas xapakTepuCTUKAa XMMHYECKUX JIEMEHTOB — METAJUIOB HA OCHOBAaHUU
ux mnonoxeHus B Ilepmogmueckon cucreme xumuueckux ssemeHtoB [ .
MenpaeneeBa u crpoeHusi aromoB. CTpoeHHE METa/UIoB. Meraniandeckas CBS3b U
METaJuIMyecKass  KpUCTAIJIMWYECKass  pemeéTka.  DNEKTPOXUMUYECKHA  pAf
HanpsDKeHUH MeTawioB. Ou3nyeckue U XMMUYECKUe CBOMCTBa MeTamwioB. O0mue
crocoObl mojydyeHus: MeTamioB. [loHATHE O KOPpPO3UM METAIIOB, OCHOBHbBIE
crocoObl 3alUThl UX OT Koppo3uu. CmiaBwl (CTalb, YYT'yH, AIOPATIOMHUHHM,
OpoH3a) ¥ NX NPUMEHEHHE B OBITY U MPOMBIIICHHOCTH.

[lemouHbie MeTaNabl: MOJNOXKEHUE B [leproanueckol CUCTEME XUMHUYECKHX
sanemenToB J[. M. MeHnaeneeBa, cTpoeHMe MX aTOMOB, HaXOXJIECHHE B MPUPOJIE.
dusnyeckue U XUMHYECKHE CBOMCTBA (Ha mpumepe HATpus W Kanus). OKCUIBI U



TUAPOKCUIBI HAaTpuss W Kanusa. lIpuMeHeHMe IIEeNOYHBIX METAIOB W HX
COEIMHEHUM.

[llemouHO3€MENIBbHBIE METAJUIBI MAarHuM W KajJblMK. TIOJOXXEHUE B
Ilepuonuyeckon cucreMe XxuMudeckux snemeHToB JI. 1. Mennaeneesa, crpoeHue
UX aTOMOB, HaXOXJeHHUE B npupoje. Pusnueckne U XUMUUECKUE CBOMCTBA MarHus
U KanplusA. BaxkHeWmwe coeIqMHEHUS KajablMsg (OKCHA, THIPOKCHJ, COJIH).
XKeEcTkocTh BOJBI M CTIOCOOBI €€ YCTpaHEeHHUS.

AnromuHuil: nonoxenue B [lepuoauyueckoil CUCTEME XUMUYECKUX 3JIEMEHTOB
JI. . MenpeneeBa, CTpO€HHE aTOMa, HaxoxjaeHue B npupone. duzuueckue u
XUMHYECKUE CBOMCTBA amtOMUHUSA. AM(OTEpHbIE CBOMCTBA OKCU/A U THAPOKCH]IA
ATIOMUHUA.

Keneso: nonoxenue B [lepuoandeckoil cucteMe XUMHUUYECKUX 31€MEHTOB /l.
N. MengeneeBa, CTpOCHME aToMa, HaxoxJeHue B mnpupoge. Ddusnueckue u
XAMHUYECKHE CBOMCTBA kenne3a. OKCHIbI, THAPOKCH B U coiu xese3a (1) u xenesa
(I11), ux cocraB, CBOMCTBA ¥ MOJIy4EHHUE.

Xumuueckuil IKcnepumenm:

O3HAaKOMJIEHHE C oOpaslaMyd METaJIOB M CIUIAaBOB, HUX (U3UYCCKUMHU
CBOWCTBAMH, H3Y4YEHHE  pE3yJNbTATOB  KOPPO3HMH  METaIoB  (BO3MOXHO
MCIOJB30BAHUE BHIACOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJICHCTBUS OKCHUIA
KaJIbIMsI W HATpUsi C BOJOW (BO3MOXXHO HCIIOJIb30BAaHHE BHUACOMATEPUATIORB),
UCCJIEJOBAHNE CBOWCTB XECTKOM BOJBI, IPOLIECCAa TOPEHUS Kelle3a B KUCIOPOJIe
(BO3MOXKHO  HCIOJIB30BAHUE  BUJAECOMATEPHUANOB), MPHU3HAKOB  IMPOTEKAHUS
KauYECTBEHHBIX PEAKIM{ Ha HMOHBI. MarHus, KajlbLMs, aTIOMUHU, LIMHKA, JKelie3a
(1) u xene3a (1), meau (I1), HaOmOAEHKE ¥ ONMHUCAHUE MPOIECCOB OKPAIIUBAHUS
IUIAMEHH HWOHAMHM HATpUs, Kamus © Kaiblus (BO3MOXXHO HCIIOJIb30BaHHUE
BUJICOMAaTEPHANIOB), UCCIEeOBaHUE aM(OTEPHBIX CBOMCTB THIPOKCHAA ATIOMHUHHUS
Y TUAPOKCHJIA IUHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 110 TeMe «Baxnenmue
METAJIbl U UX COCAUHEHHUS».

XHMHSA U OKPY/KaKWIIAs cCpeaa

BemecrBa u marepuansl B IMOBCEIHEBHOM KW3HM YeloBeka. be3zomacHoe
UCTOJIb30BAHNE BENIECTB M XUMUYECKUX peaknuii B ObiTy. [lepBas momorns mpu
XUMUYECKUX 0)KOTaX U OTPABJICHUSX.

XUMHYECKOE 3arpsi3HEHHE OKpY’Kawlieill cpeabl (mpeaeibHas AOMyCTUMAas
KOHIeHTpanus Bemiects, nanee — [1/IK). Poib XuMuu B pemieHUH SKOJOTHICCKUX
npo0biem.

Xumuueckuii IKcnepumenm:

U3yueHUe 00pa3IoB MaTepHaoB (CTEKJIO, CIUIABBI METAJUIOB, MOJMMEPHBIC
MaTepuabl).

Mesxcnpeomemmnoie ceasu



Peanuzanuss MeXnpeaMETHBIX CBS3€d NpU HM3ydyeHUH XUMHHM B 9 Kiacce
OCYILECTBISIETCA 4Yepe3 HUCIOJIb30BAaHME KaK OOIMMX €CTECTBEHHO-HAay4YHbBIX
HNOHATHM, TaK U MOHATHUMH, SBIAIOIIKUXCA CUCTEMHBIMH JJISI OTAEIbHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOT' O IIUKJIA.

OO1mue ecTeCTBEHHO-HAyYHbIE MOHATHUS: HAy4YHbIM (akT, rumoresa, 3aKoH,
TEeopus, aHaldu3, CHUHTE3, Kilaccuukanus, TM[EepUOJUYHOCTh, HaOII0aEHuE,
HKCHEPUMEHT, MOJEIUPOBAHUE, H3MEpPEHHE, MOJeb, SBIEHUE, MNaPHUKOBBIN
3 (}eKT, TEXHOIOTHsI, MaTepUabI.

®dusuka: wmarepusi, aToM, DJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIUJ,
U30TOIbI, PAaJMOAKTUBHOCTb, MOJIEKYJa, OHJIEKTPUUECKUN 3apsil, NPOBOJHUKH,
NOJNYNPOBOAHUKH, JAUIJICKTPUKH, (POTOIJIEMEHT, BEIIECTBO, Telo, OO0BEM,
arperatHoe COCTOSIHUE BEIECTBa, ra3, pacTBOP, PACTBOPUMOCTb, KPUCTAIUINY ECKasl
pemérka, crjaBbl, (pU3MUECKUe BEJIUYUHBI, E€IMHUIBI U3MEPEHUs, KOCMUYECKOE
MPOCTPAHCTBO, MIAHETHI, 3BE311bI, CoHIIE.

buonorus: ¢orocuntes, avixanue, Ouocdepa, >KOCHUCTEMa, MUHEPAIbHBIC
ynoOpeHusi, MUKPO3JIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIbHbIC BEIIECTBA.
[eorpadus: armocdepa, runpocdepa, MuHEpanbl, TOPHBIE TOPOJIBI,
MOJIE3HbIC HCKOTIaeMblIe, TOIJIUBO, BOJIHBIE pecypcehl.



IINTIAHUPYEMBIE PE3YJbBTATBI OCBOEHHA IPOI'PAMMBLI 11O
XUMHUHN HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATBI

JIMUHOCTHBIE pE3yJAbTaThl OCBOCHHS MPOrPaMMbl OCHOBHOTO OOIIEro
o0pa3oBaHMUs JOCTHTalOTCs B XOJA€ OOYy4eHHS XUMUU B €IUHCTBE Yy4eOHOU u
BOCIHUTATEIbHON EATEIHbHOCTU B COOTBETCTBUM C TPAJUIIMOHHBIMUA POCCUUCKUMU
COLIMOKYJBTYPHBIMU M JyXOBHO-HPABCTBEHHBIMU ILIEHHOCTSIMH, HPUHSTHIMU B
oOlecTBe MpaBUjIaMd M HOpPMaMu TOBEACHUS M CHOCOOCTBYIOT Ipolieccam
CaMOTIO3HAHUS, CAMOPA3BUTHUS U COLMATU3AIUN 00YIaIOIIUXCS.

JIMUHOCTHBIE  PE3yNbTaThl  OTPAXKAKT  TOTOBHOCTh  OOydYarOUIUXCS
PYKOBOJICTBOBAThCS ~ CUCTEMOW TMO3UTHBHBIX I[IEHHOCTHBIX OpHEHTALMU U
pacuMpeHne onbITa ACATEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) maTpuOTHYECKOro BOCIIMTAHMA:

[IEHHOCTHOTO OTHOILIEHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
U HAy4YHOMY HACJEAWI0, MOHMMAaHUS 3HAYCHUA XUMUYECKOW HAyKH B JKHU3HU
COBPEMEHHOr0 00I1ecTBa, CIMOCOOHOCTH BJAAETh JOCTOBEpHOM HHPOpMaIuen o
NEPEOBbIX JOCTH)KEHUAX M OTKPBITHUSX MHUPOBOM M OTEUECTBEHHOW XHUMWUH,
3aMHTEPECOBAHHOCTU B HAYUHbIX 3HAHUSAX 00 YCTPOUCTBE MHUpA U OOIIECTBA;

2) rpaKIaHCKOr0 BOCIIUTAHMSA:

OPENCTABICHUS O COLMAIBHBIX HOpPMax M MpaBUiIaX MEXKIMYHOCTHBIX
OTHOIIEHUN B KOJUIEKTHBE, KOMMYHUKATUBHOW KOMIETEHTHOCTH B OOIECTBEHHO
MOJIE3HON,  y4eOHO-HCCIeJOBAaTeNIbCKOM,  TBOPYECKOW W JAPYrUX  BHJAX
AESTENIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOH JAESITeNbHOCTH TpU
BBIMIOJIHEHUN y4EOHBIX, TIO3HABATENbHBIX 3a7a4, BBIIOJIHEHUH XUMHUYECKUX
IKCIEPUMEHTOB, CO3/IaHUH YYEOHBIX TIPOEKTOB, CTPEMJICHHS K B3aUMOTIOHUMAHUIO
U B3aUMOINOMOIIM B TpOIECCe OTOM Yy4eOHOW MAEATeNbHOCTH, T'OTOBHOCTH
OLICHMBATh CBOE TMOBEJEHHE U TMOCTYNKH CBOUX TOBapuUUIEd C MO3ULHU
HPABCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOT 0 MO3HAHMS:

MHPOBO33PECHUECKHE TPEACTABICHUS O BEIIECTBE U XMMHUUYECKOM DPEakiuw,
COOTBETCTBYIOIIMNE COBPEMEHHOMY YPOBHIO DPAa3BUTUA HAYKHM W COCTABIISIOLIHE
OCHOBY JUIsl TIOHUMAaHUS CYUIHOCTH Hay4YHOW KapTHUHBI MUpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pPa3BUTHUS MPUPOABI, B3aUMOCBA3SAX 4YEIOBEKa C
MPUPOJHON CPEJOH, O POJIM XUMHUHU B MMO3HAHUH 3TUX 3aKOHOMEPHOCTEMN;

MIO3HABATEJIbHbIE MOTHBBI, HAIIPABICHHBIE HA MOJYYEHUE HOBBIX 3HAHUHU IO
XUMHH, HEOOXOAMMBbIE IS OOBSICHEHHS HAOMI0JAaeMBbIX MPOIECCOB W SBICHUM,
M03HABATENIbHOM, MHOOPMAIIMOHHOW W YMTATENIbCKON KYyJIbTYphl, B TOM 4YHUCIE
HAaBBIKOB CAMOCTOSATENbHOM paboThl ¢ y4eOHBIMH TEKCTaMH, CIPaBOYHOU



JUTEePATypoOd, MOCTYIMHBIMH TEXHUYECKHUMH CPEACTBaMH HH()OPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpEC K OOY4YEHHI0 U MO3HAHUIO, JI0003HATENbHOCTh, TOTOBHOCTh U
CIOCOOHOCTh K  camMo00pa3oBaHUIO, MPOCKTHOM M  HCCIEAOBATEIbCKOU
JCSATCILHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBICHHOCTH W YPOBHS OOyYEHHUS B
JlajJbHEeHNIIeM,

4) popMupoBaHHUs KYJIbTYPbI 310POBb:

OCO3HAHHWE IICHHOCTH JKW3HHW, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO, YCTAaHOBKHM Ha 3JI0POBBI 00pa3 >KW3HHM, OCO3HAHUE MOCIEICTBUH U
HETPUATUE BPEIHBIX MPUBBIYCK (YMOTPEOICHHS aKOTr0oIsl, HADKOTHKOB, KYpEHHUS),
HEOOXOAMMOCTH COOJIFOJICHUS TpaBUJ  0€30MacHOCTH TNpU  OOpalleHun C
XMUMHUYECKUMH BEIIECTBAMH B OBITY U PeaIbHOMN KU3HHU;

5) Tpy/10BOT0 BOCTIUTAHMSA:

MHTEpEC K MPAKTHUYECKOMY M3y4eHHUI0 Tpodeccuil M Tpyia pa3IndHOro poJa,
yBOXCHHE K TPYAy M pe3yjbTaTaM TPYAOBOHW JAEATEILHOCTH, B TOM YHCJIC Ha
OCHOBE TIPMMCHCHMS TMPEAMETHBIX 3HAHWW 10 XUMHH, OCO3HAHHBIH BBIOOP
VMHIMBUIYAJIbHOW TPACKTOPUH TPOJOKCHUS 00pa30BaHMs ¢ yY4ETOM JTMUYHOCTHBIX
MHTEPECOB M CITIOCOOHOCTH K XUMUH, OOIIECTBECHHBIX HHTEPECOB U MOTPEOHOCTEH,
ycremHoi npodeccruonaabHOM ASSATEILHOCTH U PA3BUTUS HEOOXOIMMBIX YMEHUH,
TOTOBHOCTbH aJJallITUPOBATHCS B MPOPECCUOHAIBHOM Cpe/e;

6) 9KOJIOrHYeCKOr0 BOCTIMTAHUS

HKOJIOTUYECKH 11e71eCO00pa3HOe OTHOIIEHHE K TPUPOJEe KaK HCTOYHUKY
’KM3HU Ha 3eMJie, OCHOBE €€ CYIIEeCTBOBaHUS, MOHUMAaHKUE LIEHHOCTH 3J0POBOT0 U
O0e3omacHOrOo 00pa3a JKW3HH, OTBETCTBEHHOE OTHONIEHHE K COOCTBEHHOMY
bu3nyecKkoMy U IMCUXUYECKOMY 370pPOBHIO, OCO3HAHHME IICHHOCTHU COOIIOACHUS
npaBml 6€301aCHOT0 MOBEICHUS MPU padOTEe C BEIIECTBAMH, a TAKXKE B CUTYAIIUAX,
YIPOXKAIOUIUX 370POBBIO U KU3HU JIOJIEH;

CMOCOOHOCTH MPUMEHATH 3HAHUA, MOJy4aeMble MPU M3yUYCHUU XUMUH, IS
pELIEHHs 33724, CBA3AHHBIX C OKPYKAKOUIEW MPUPOAHON CPENOU, ISl TOBBIIICHUS
YPOBHS  JKOJOTHYECKOM  KYJNbTYpbl, OCO3HAHHS TJ00aJbHOIO  XapakTepa
IKOJIOTHYECKUX TPOOJIeM U TMyTed HX pPEIIeHUs MOCPEIACTBOM METOJO0B XHMHH,
HKOJIOTHYECKOT'0 MBIIUICHHS, YMEHHUS PYKOBOJACTBOBATHCS UM B MO3HABATEIbHOH,
KOMMYHUKATUBHOMN U COLUAIIBHON MPAKTHUKE.

METAIIPEJMETHBIE PE3YJIbTATDI

B cocraBe wmeTampeaMeTHBIX pPE3yNbTATOB BBLACISIOT 3HAYMMBIC IS
dbopMupoBaHusl MHPOBO33pEHHS OOMIEHAyYHBIE MOHATHS (3aKOH, TEOpHs,
NPUHIAI, TUTIOTE3a, (aKT, CUCTeMa, MPOoIlece, IKCIEPUMEHT U JIPyroe.), KOTOphIe
UCTIONB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpEAMETaxX W IMO3BOJSIOT Ha
OCHOBE 3HAHWW W3 3THX NPEIMETOB (OPMHUPOBATH MPEACTABICHUE O IMEIOCTHON



HAay4YHOU KapTUHE MHpA, U YHUBEpCaJbHbIEC yueOHbIe elcTBUS (II03HABATENIbHbBIE,
KOMMYHHKATUBHbIE, PETYJISATHBHBIE), KOTOpble oOecrneuuBaoT (HOpMHUpPOBaAHUE
FOTOBHOCTH K CaMOCTOSTEIbHOMY IUIAHMPOBAHHUIO M OCYLIECTBJICHHIO y4eOHOMU
AESITeIbHOCTH.

IMo3naBaTebHbIE YHUBEPCAJIbHbIE YUeOHbIE A€l CTBUS

ba3zoBble jioruyeckue 1eMcTBUA:

YMEHHUS MCIOJb30BaTh MPUEMBI JIOTHYECKOT'0 MBIIUICHUS TMPU OCBOCHHU
3HAHUI. PAaCKPBIBaTh CMBICI XHMHYECKHX MOHATHH (BBIACIATH MX XapaKTEPHbIC
NPU3HAKHU, YCTAHABJIMBATH B3aUMOCBS3b C JAPYTMMH TOHATHSIMH), HCIOJIb30BaTh
MOHATHUS 111 00BSICHEHUS OTACIbHBIX (PAKTOB U SIBJICHUMU, BEIOMpPATh OCHOBAHUS U
KpUTEpPUU s KiacCU(UKAIUU XMMHUYECKHX BEIIECTB U XUMHUYECKHX PEaKIIUi,
yCTaHABIUBATh MPUYMHHO-CIECICTBEHHBIC CBSI3U MEXKAY OOBEKTAMH H3y4YEHHS,
CTPOUTD JIOTHYECKUE PACCYXKJEHUS (MHAYKTUBHBIE, JIETYKTUBHBIC, TI0O aHAJIOTUH),
JieNIaTh BBIBOJIBI U 3aKJIIOYCHUS;

yMEHUE TPUMEHSATH B TMPOIECCe TMO3HAHWS TOHATUS (MpPEeIMETHBIE U
MeTaInpeaIMeTHbIC), CHMBOIMUECKHE (3HAKOBBIC) MOJIEIH, UCIIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATh IMUPOKO MPUMEHSIEMbIC B XUMUHU MOJICJIbHBIE MPEACTABICHUS —
XUMHUYECKUNA 3HAaK (CMMBOJ DJJIEeMEHTAa), XUMHYeckas ¢opMmyia U ypaBHEHHE
XUMHUYECKON peakiuu — MpH peuieHuH y4eOHO-M03HABATENbHBIX 33/1a4, ¢ YYETOM
TUX MOJENbHBIX MPEICTABICHUN BBIABIATH U XapaKTEPH30BaTh CYIIECTBEHHBIE
MPU3HAKU M3y4aeMbIX O0BEKTOB — XUMUYECKUX BEIIECTB U XUMHUUECKUX PEAKIUH,
BBISIBJIATH ~ OOIIME  3aKOHOMEPHOCTH, MHPUYUHHO-CIEACTBEHHBIE CBSI3U U
MPOTHUBOPEUHUS B U3YUaeMBbIX MPOIECCAX U SIBICHUSX.

Bba3oBble ucciieroBareJabCcKue 1edCTBUA !

yMEHHE HCIOJIb30BaTh MOCTABIECHHBIE BOMPOCHI B KayeCTBE HHCTPYMEHTa
MO3HAHUS, a TakkKe B KayeCcTBE OCHOBBI Ui (OPMHUPOBAHMS THIIOTE3bI MO
POBEPKE MPABUIBHOCTH BHICKA3bIBAEMBIX CYXICHHUII,

npuoOpeTeHne OmbITa MO IUIAHMPOBAHUIO, OPraHU3alMM U MPOBEICHUIO
YYEHHYECKUX OJKCIEPUMEHTOB, YyMeHHEe HaOmogaTh 3a XOJOM Mpolecca,
CaMOCTOSITENIbHO TMPOTHO3UPOBATH €Tr0 pe3ynbTar, GOpMyIHpoBaTh 0000IIEHUS U
BBIBOJIBI MO0 pE3yJbTaTaM MPOBEJEHHOTO OMBITA, UCCIEJOBAHUS, COCTABIATh OTUET
0 MpojeTaHHoN paboTe.

Pabora c undpopmanmeii:

yMEHHUE BbIOMpPATh, AaHAIM3UPOBATh M MHTEPHPETUPOBATH HH(OPMAIIHIO
pa3IMYHBIX BUIOB U (OPM MPEACTABICHUS, MOTYy4aeMYI0 U3 Pa3HBIX MCTOYHHKOB
(HayyHO-TIOMYJIApHAs JIMTEpaTypa XUMHUYECKOTO COJEpKaHUs, CHpaBOYHbIE
nocobus, pecypcsl HWHTepHETa), KPUTHYECKH OICHUBATh NPOTUBOPECUYUBYIO H
HEJ0OCTOBEPHYI0 MHPOPMAIHUIO;



yYMEHHE NMPUMEHATh Pa3jJU4HbIe METOJAbl U 3alpochl MPH MOUCKE U 0TOOpe
UHPOPMALIMK M COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX JUIsl BBINOJHEHUS
y4yeOHBIX M MO3HABATENbHBIX 3a]1a4 ONpPENEIEHHOr0 TUIA, MPUOOPETEHHE ONbITA B
o0nacTd  MCHOJb30BaHUA HMHMOPMALMOHHO-KOMMYHHMKATUBHBIX  TEXHOJOTHUH,
OBJIaZICHHE KYJIbTYpOW aKTUBHOI'O MCIOJIb30BAHUS PA3IMYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BBIOMPATh ONTUMaJbHYIO OpMY MpeacTaBieHus UHPOPMALUU U
WUIIOCTPUPOBATH pelIaeMble 3aJaull HECJIOKHBIMH CXeMaMH, JAuarpammami,
apyrumu popmamu rpaduku U X KOMOMHALUSIMU;

yMEHHME MCIOJb30BaTh M AaHAIM3UPOBAThL B Tpolecce yuyeOHOU WU
UCCIIEIOBATENbCKON NeATEeIbHOCTH MH(OpPMALMIO O BIUSHUU MPOMBIILIEHHOCTH,
CEJIbCKOr'0 XO3SMCTBA W TPAHCIOPTa Ha COCTOSIHUE OKpY’KAaloLled NpUpPOIHON
Cpelbl.

KomMyHuKaTHBHbIEe YyHUBepcaJIbHbIe YYeOHbIe AelCTBUSA:

yMeHHs 3aJaBaTh BOMPOCHl (B XOJ€ Juanora W (WiM) TUCKYCCHH) TIO
cyumiecTBy  oOCyxgaemMoil  Tembl, (opMynupoBaTh  CBOU  MPEHAJIOKCHHS
OTHOCHTEJIbHO BBITIOJHEHUS MPEITI0KEHHOHN 3a1auH;

YMEHUS  TPEACTABIATH  IOJYYEHHBIE  pE3yNbTaThl  IO3HABATEIbHOMU
ACSATENIbHOCTH B YCTHBIX M MUCBMEHHBIX TEKCTaxX; JeNaTh Mpe3eHTAINI0
pe3yNbTaTOB BBIMOJHEHHUS XUMHUUYECKOTO dKCIEepuMeHTa (1abopaTOpHOrO OIbITa,
71a00paTOpHON pabOTHI 1O MCCIETOBAHUIO CBOWCTB BEIIECTB, YU€OHOTO MPOEKTA);

yMEHHS Y4eOHOro COTPYAHHYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
NO3HABATENbHOM W HCCIENOBATEIbCKOM  JEATEIbHOCTH  INPU  PEUICHUH
BO3HUKAIOIIKUX MPOOJEM Ha OCHOBE y4yéTa OOLIMX HMHTEPECOB U COTJIACOBAHUS
no3uiuit (00CyxJIeHuss, 0OMEH MHEHHSIMH, «MO3T'OBbIE IITYPMBI», KOOpIUHALUSA
COBMECTHBIX JCHCTBUN, ONpEAEICHHE KPUTEPUEB MO OIECHKE KadyecTBa
BBITIOJTHEHHOM PabOThI U APYTHE).

PerynsiTuBHbIe YyHMBeEpCaJibHbIe YUYeOHbIe 1eiiCTBUA:

YMEHHE CaMOCTOSTEIBHO ONPEAENATh LEJIH JEATENbHOCTH, IJIAHUPOBATS,
OCYLIECTBIIATh, KOHTPOJIUPOBATh U IPU HEOOXOAUMOCTH KOPPEKTHPOBATH CBOIO
JeSTeNbHOCTh, BBIOUpaTh Hanbosnee 3 GekTuBHBIE CIOCOOBI pemeHus: y4eOHbIX U
[I03HABATENIbHBIX 33Ja4, CAMOCTOSTEIBHO COCTABIATH WM KOPPEKTHPOBATH
NPEIOKEHHBI aNrOPUTM JEUCTBUA NIPU BBINOJHEHUHM 33JaHUM C Y4YETOM
NOJy4YeHHs HOBBIX 3HaHMM 00 M3ydyaeMbIX O0BEKTaX — BELIECTBAX U PEAKIHIX,
OLIEHUBATh COOTBETCTBHME IMOJYYEHHOIO pe3yjbTaTa 3asBICHHOW ILIE€IU, YMEHHE
UCIOJb30BaTh U AHAJIU3UPOBATh KOHTEKCTHI, IIPE/JIaraéMble B YCIOBUH 3aJaHUM.

NPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX pE3yNbTaTOB IO OCBOEHHI 00A3aTEIBHOIO
COJlepXaHus, YCTAaHOBJIEHHOTO JaHHOW QeaepanbHOi paboueld MNPOrpaMMoi,
BBIJICIISIIOT: OCBOCHHBIE OOY4YaIOIIMMHUCA HAay4dHbIE 3HAHUS, YMEHHS M CHOCOOBI



AeicTBui, cneuuduueckue Ui OpeaMEeTHOM obmactu  «XUMHUSI», BUIBI
NEATEIBHOCTH IO  TOJYYEHHIO HOBOTO  3HAHUSA, €ro  HHTEPIPETAINH,
npeoOpa3oBaHUIO0 ¥ MPUMEHEHUIO B Pa3JIMYHBIX YU€OHBIX U HOBBIX CUTYaIUSX.

K xonny o0ydeHnusi B 8 kijacce nmpeiMeTHbIE Pe3yJIbTaThl HA 0a30BOM YPOBHE

JOJIXKHBI OTpa)kaTh CHOPMUPOBAHHOCTD Y 00YUAIONIUXCS YMEHUM:

[] packpbIBaThb CMBICI OCHOBHBIX XMMHWYECKUX TMOHSTHI. aTOM, MOJEKYJa,
XUMUYECKUU BJIEMEHT, MPOCTOE BEIIECTBO, CI0KHOE BELIECTBO, CMECH
(omHOpOAHAS W HEOJHOPOHANA), BAJICHTHOCTh, OTHOCUTEIIbHAS aTOMHAs U
MOJIEKYJIIpHAsi Macca, KOJMWYECTBO BEUIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBas J0Js XUMHUYECKOTO 3JIEMEHTa B COCITMHEHUH, MOJISIPHBINA 00BEM,
OKCHUJI, KUCIIOTa, OCHOBAaHME, COJIb, JJIEKTPOOTPUIATEIBHOCTh, CTENEHb
OKHUCJICHUS, XUMUYECKas peakius, KiaccuuKanus peakiui: peakiuu
COCJMHEHHUS, PpEAKIUU pa3JO0KECHUS, pEaKUUU 3aMEUICHUS, pPEeaKIuu
oOMeHa, 3K30- U IHAOTEPMHUUYECKHE PEaKlUU, TEIIOBON 3P eKT peakiuu,
PO aroMma, JJIGKTPOHHBIM CJIOW aToMma, aTOMHas OpOuWTalb, paauyc
aToMa, XMMHUYEeCKas CBS3b, MOJAPHAs W HEMOJSpPHAs KOBAJECHTHAas CBS3b,
MOHHAsA CBA3b, MOH, KATMOH, aHMOH, PACTBOP, MaccoBas J0Js BEIIECTBA
(mpoleHTHAs KOHIIEHTPAIKs) B PaCTBOPE;

[J umirocTpupoBaTh B3aMMOCBA3b OCHOBHBIX XHMHUYECKHUX TOHATHH H
IPUMEHSATH 3TU MOHATHS IIPHU ONMCAHUY BEIECTB U UX MPEBPALICHUN;

[] mcmonb30BaTh XMUMHYECKYI0 CHUMBOJMKY [UIs COCTaBieHUs (opmyn
BEUIECTB U YPABHEHUI XUMHUECKUX PEAKIHIA;

[] ompenensiTh BaJE€HTHOCTh aTOMOB DJIIEMEHTOB B OMHAPHBIX COCAMHEHHSIX,
CTETICHb  OKHUCJICHHsS  JJEMEHTOB B  OMHApPHBIX  COCIMHEHUSX,
IPUHAJICKHOCTh BEIIECTB K ONPEACIEHHOMY KJIAacCy COEIUHEHHH IO
GopMynam, BUI XHMHYECKOW CBs3M (KOBaJeHTHas W WOHHAsA) B
HEOPraHUYECKUX COEUHEHUAX;

[J packpeiBath cmbici Ilepuognueckoro 3akona J[. WM. Menneneesa:
JEMOHCTPUPOBATh TOHUMAHUE NEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMUYECKUX 3JIEMEHTOB OT UX MOJoxeHus B Ilepmogmueckoil cucreme,
3aKOHOB COXPAaHEHHUS MacChl BEIIECTB, IMOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YU€HHUS, 3aKOHAa ABOTaJpo;

[J onmuceiBaTh M XapakTepu3oBarTh Tabmuunyio Qopmy Ilepuoanueckoi
CUCTEMBbl XUMHUYECKHX OJJIEMEHTOB: pa3inyarTh MOHATUSA <TJaBHas
noarpynmna (A-rpymma)» u «nobounas noarpynna (b-rpymma)», maneie u
OonbIIMe TEPUOMABI, COOTHOCUTh O00O3HAUEHHUS, KOTOPHIE HMEIOTCS B
tabnune «llepuonuyeckas cucrema Xxumudeckux osjementoB JI. M.
MenneneeBa» € YHCIOBBIMU XAPAKTEPUCTUKAMU CTPOEHHS AaTOMOB



XUMHYECKUX DJIEMEHTOB (COCTAaB W 3apsj sapa, oOIIee YHUCIIO IEKTPOHOB
U pacTpeieICHUE UX MO JICKTPOHHBIM CIIOSIM);

[] kmaccupuuupoBaTh XMMHYECKHE AJIEMEHTHI, HEOPraHUYECKUE BEILECTBA,
XMUMHUYECKHE peakuuu (0 YHUCIAYy U COCTaBy YYACTBYIOIIMX B pEaKLUU
BEI[ECTB, MO TEIJIOBOMY P PEKTY);

[] xapakTepu3zoBaTh (OMHMCHIBATh) OOIIME XUMHUYECKHE CBOWCTBA BEILIECTB
pa3IMYHbIX KJIACCOB, MOATBEPXKIasi ONUCAHUE MPUMEPAMH MOJIEKYISIPHBIX
YPAaBHEHUHN COOTBETCTBYIOIIUX XUMHUUYECKUX PEaKIU;

[] mporHo3upoBaTh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX Kaue€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKUX TMpEBpalleHUil B
pa3IMYHbIX YCIOBUSIX;

[] BBIYMCHATH OTHOCHUTEIBHYIO MOJIEKYIAPHYI0O W MOJSPHYIO MAacchl
BEIIECTB, MACCOBYIO JIOJII0 XHMHUYECKOrO0 »3JeMeHTa 1o Qopmyle
COEJIMHEHUS, MACCOBYIO JOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
M0 YpaBHEHHIO XUMHUYECKOW peaKIuu;

[] mpuUMeHSTh OCHOBHBIE ONEPALMU MBICIUTENbHON NEATENbHOCTUH — aHANU3
M CHHTE3, CpaBHEHHE, 0000IIeHHEe, CHCTeMAaTHU3alio, KiIacCU(pUKaINIo,
BBISIBJICHHE MPUYMHHO--CIEACTBEHHBIX CBSI3€M — JUII M3Yy4YE€HHS CBOMCTB
BEIIECTB W XUMHUYECKUX pEAKIMH, €CTeCTBEHHO-HAyYHbIE METO/IbI
MO3HaHUS — HAONMI0JeHUe, HW3MEpPEeHHe, MOJECIUPOBAHUE, IKCIEPUMEHT
(peabHBIN U MBICTCHHBIN);

[] cnmemoBaTh  mpaBWJIaM  TOJb30BAaHUSA  XUMHYECKOW  TMOCyIOH |
nabopaTopHbIM 00OpyIOBaHMEM, a Takke IMpaBwiaM oOpalieHus ¢
BEIIECTBAMH B COOTBETCTBHM C MHCTPYKIMSMH MO BBIMOJIHEHUIO
1a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMONYYCHHI0O U COOUPAHUIO
razoo0pa3HeIX BemiecTB (BOAOpPOAa W KHCIOPOJAA), MPUTOTOBICHHIO
pacTBOpPOB C OMPEAEIEHHOM MAcCCOBOW JIOJIEM PacTBOPEHHOrO BEIIECTBA,
IJIaHUPOBaTh M MPOBOAUTH  XUMHYECKHE  HKCIEPUMEHTBHl MO
pacrno3HaBaHUIO PACTBOPOB LIENOYEH U KUCIOT C MOMOLIBI0 HHANKATOPOB
(makmyc, dpeHoaPTaNIeHH, METHIIOPAHXK U IPYTHE).

K xonmy oOydenus B 9 kjiacce mpeaMeTHBIEC PE3yIbTaThl HA 6A30BOM YPOBHE

JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHHINA:

[J packpblBaThb CMBICI OCHOBHBIX XHMHYECKUX MOHSATUN: XUMUYECKUU
JJIIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHUOH, IPOCTOE BEIIECTBO,
CII0)KHOE€ BELIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPHULATEIBHOCTh, CTEIEHb
OKHUCJICHUS, XUMHUYECKas peakiys, XMMUYECKasl CBs3b, TEMI0BOU 3 dekT
peakuuu,  MOJb,  MOJAPHbIA  OOBEM,  pacTBOp,  BJIEKTPOJHUTHI,
HERJIEKTPOJIUTBI, JJIEKTPOIUTUYECKAST TUCCOLUALNS, PEAKIUU HOHHOTO
oOMeHa, Karaau3aTtop, XUMHUYECKOE€ paBHOBECHE, O0OpaTUMble U



HEoOpaTUMble pPEaKlUH, OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIE pEaKIINH,
OKUCIIUTENb,  BOCCTAHOBUTENIb,  OKUCJIEHHME H  BOCCTAHOBJICHUE,
aAUTOTPONHs, aM(pOTEPHOCTh, XMMHYECKass CBSI3b (KOBAJCHTHAs, WOHHASI,
MeTaJUIMYeCKas), KpHCTALIMYecKas peHIéTka, KOpPPO3Us METaJlIoB,
CIUIaBbl, CKOPOCTh XMUMHMUYECKOW pEaKUHuH, MPEeAeIbHO JAOMyCTHUMAas
konueHtpauus [1JIK BemecTBa;

[J WIMIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX TMOHATUU U
NPUMEHSATh 3TH OHATHS IPU ONMMCAHUYU BEIIECTB U UX MPEBPALICHHUI,

[] ucmonp30BaTh XHUMHUYECKYI) CHMBOJUKY JUIS COCTaBieHUS (GopMys
BEILECTB U YPABHEHUW XUMHUUYECKUX PEAKIHIL;

[] ompenenars BaJICHTHOCTh M CTENEHb OKUCIEHUS XUMUYECKUX 3JIEMEHTOB B
COCMHEHUSX PA3JIMYHOTO COCTaBa, MPUHAMIECKHOCTh BEIIECTB K
onpeaenéHHOMY KJaccy COCIMHEHUN 1o QopmysaM, BHJ XUMHUYECKON
cBs3u  (KOBaJiecHTHAs, HWOHHAsA, MeTa/uIMdecKasi) B HEOPraHUYECKUX
COCIMHECHUSX, 3apsj] MOHA MO XUMUYECKOoW (opmyie, xapakTep cpeibl B
BOJHBIX PacTBOpPaX HEOPraHUYECKUX COCIMHEHUM, TUI KPUCTAIIUYECKON
PEIETKN KOHKPETHOT' O BEILIECTBA,;

[l packpsiBath cmbicn Ilepumogmueckoro 3axkona JI. M. MennpeneeBa u
IEMOHCTPUPOBAaTh €ro IOHMMAHHE. OIHUCHIBATH M XapaKTEPU30BaTh
TabnuuHyo Gopmy llepuoanyeckoil CUCTEMBI XMMHYECKUX 3JIEMEHTOB:
pa3nuuaTh MOHSATHUS «rJIaBHas moarpymnmna (A-Tpymma)» U «mobodHas
noarpynmna (b-rpymma)», Manble W 0OJbIIHE IEPUOIBI, COOTHOCUTH
0003HAUYeHHs, KOTOpPbIE HMEITCA B TEpUOJAMYECKON Tabiuie, C
YUCIOBBIMM  XapaKTEPUCTHKAMH  CTPOEHUS  aTOMOB  XMMHUYECKHX
JJIEMEHTOB (COCTaB W 3apsia  sAApa, oOIllee 4YHUCIO JJIEKTPOHOB U
pacmpeqelieHHe WX MO0 DJICKTPOHHBIM  CIOsIM), OOBSICHATh O0O0IIUE
3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB 3JIEMEHTOB U UX COCJUHEHHI B
npeaenax MajablX MEPUOJOB U IVIABHBIX MOArPYIN C YYETOM CTPOEHHUS UX
aTOMOB;

[ kmaccupuuupoBaTh XMMHUYECKHE DJIEMEHTHI, HEOPraHMUECKHe BEIIeCTBa,
XUMHYECKHE peakiuu (0 4YHCIYy U COCTAaBY YYACTBYIOUIUX B PEAKIMU
BEIIECTB, MO TEMJIOBOMY 3P EKTy, M0 M3MEHEHHUIO CTENEHEH OKUCICHHUS
XAMUYECKIX JIEMEHTOB);

[] xapakTepu3oBaTh (ONMUCHIBATH) OOIIMEe W CHENH(DUUSCKUE XUMHUYECKHUEC
CBOWCTBA TMPOCTBIX U CIIOXHBIX BEIIECTB, MOJATBEPXKAAsA ONUCAHUE
NpUMEpPAMU MOJIEKYJISIPHBIX W HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XUMHYECKUX PEAKIIHH;

[J cocTraBisiTb ypaBHEHHUS DSJIEKTPOJUTUYECKON HUCCOLMALUU

KHCJIOT, IIEJI0YEN U COJIEN, OJIHBIE U COKPAUIEHHBIE YPABHEHUS PEAKLIHI

MOHHOT0



[]

oOMeHa, ypaBHEHHS pEaKIMi, TOATBEPKAAOIIUX CYIICCTBOBAHUE
TCHETUYECKOM CBSA3M MEKY BEIIECTBAMHU Pa3IMYHBIX KJIACCOB;
pPacKphIBaTh CYIIHOCTH OKHCIHUTEIHHO-BOCCTAHOBUTEIBHBIX pPEaAKIIUH
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOT'0 OalaHCca dTUX PEaKIUi;
MPOTHO3MPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHH,
BO3MOKHOCTH TPOTEKAHUS XHMHUYECKHX TIPEBPAIICHUA B Pa3IHMYHBIX
YCIOBUSAX;
BBIYUCIIATH OTHOCUTEIBHYIO MOJEKYISAPHYIO ¥ MOJSIPHYI  MacChl
BEIICCTB, MACCOBYIO JIOJIIO XHMHYECKOro DJjeMeHTa 1o Qopmye
COCJIMHEHUS, MAaCCOBYIO JOJIIO BEIIECTBA B PACTBOPE, IPOBOJHUTH PaCUEThI
10 YPaBHCHHUIO XMMHUYECKOW PEaKIInu;
co0Iro1aTh npaBuia MMOJIL30BAHUA XUMHUYECKOU MOCYI0M u
1abopaTopHBIM O00OpYAOBaHHMEM, a TakXe TpaBwia oOpamleHus ¢
BEIICCTBAMM B COOTBETCTBHHM C MHCTPYKIMSAMH TI0 BBINOJHEHUIO
1ab0paTOPHBIX XHMHYECKHUX OIBITOB IO TMOJYYCHUIO W COOHMPaHUIO
ra3o000pa3HbIX BEIIECTB (aMMHaKa U YIJIEKUCIIOTO Tra3a);
NPOBOJMTH  PEAKIUW,  MOJATBEPXKJAOIIME  KAuyeCTBEHHBI  COCTaB
pa3IMYHBIX BEIIECTB. PACIIO3HABATH OMBITHBIM MYTEM XJIOPUA-, OPOMU-,
uonua-, kapobonar-, ¢docdar-, cuwimkar-, cyibdaT-, THAPOKCHI-HOHBI,
KaTHOHbI aMMOHHS M HMOHBI M3yUYEHHBIX METAJUIOB, NMPUCYTCTBYIOIIHUE B
BOJIHBIX PACTBOPAaX HEOPraHMUECKUX BEIIECTB;

IPUMEHSATh OCHOBHBIE ONEPAIlUU MBICIUTEILHOU JESITEIbHOCTH —

aHaIM3 U CHHTE3, CpaBHEHHE, O000OIIeHHe, CHUCTEMAaTHU3aIMI0, BBISBICHHE
MPUYUHHO-CICICTBEHHBIX CBA3E€M — JJISI M3YYEHHS] CBOWCTB BEIIECTB U
XUMHYECKUX PEAKIHM, ECTECTBCHHO-HAYYHBIE METOJAbl IO3HAHUA —
HaOMI0/IeHne, M3MEpPEHHE, MOJEIHpPOBAaHUE, SKCIEPUMEHT (peajabHBIM U

MBICJICHHBIH).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KoanuecTBo yacosB
Ne HaumeHoBaHue pa3jaeioB u JuaexTpoHHble (HUpPOBbHIE)
KoHnTtpoabHbie IIpakTHyeckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThI padoTsbI
Pa3nen 1. [lepoHayaabHble XUMHUYECKHE MOHATHS
Xumus — BakHast 00/1aCcThb
11 €CTECTBO3HAHUSA U 5 0 5 bubnunorexa [JOK
' NPaKTUYECKON NeATEIbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
19 BemiecTBa 1 xummnueckue 15 1 0 butbnnoreka [JOK
' peaKuun https://m.edsoo.ru/7f41837¢c
Hroro mo pazneny 20
Pa3nen 2. BaxHeiilue npeacTaBuTe/ I HEOPraHNYECKUX BellleCTB
21 Bosznyx. Kucnopoa. [lonarue 6 0 0 bubnuotexa [IOK
' 00 okcumax https://m.edsoo.ru/7f41837c
Bonopon.Ilonsitue o kuciorax butbnunoreka [JOK
2.2 8 0 1
1 COJIIX https://m.edsoo.ru/7f41837¢c
Bopa. PactBopsl. [lonsitue 06 bubnunoreka [JOK
2.3 5 1 1
OCHOBaHUIX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIacChl 11 1 1 bubnuoteka [IOK
' HEOPraHUYECKUX COCIUHECHUHN https://m.edsoo0.ru/7f41837c
Hroro no pazneny 30

Pa3nen 3. llepuoauyeckuii 3axon u [lepuoguueckas cucrema xumuueckux 3aemenToB JI. U. MenneseeBa. CTpoeHue aToMOB.
Xumnueckasi cBsi3b. OKHCIUTEIbHO-BOCCTAHOBHTEIbHbIE PeaAKIUH




[Tepuonnyeckuit 3aK0H U

31 [Iepnoanueckas cucrema 7 bubnuotexa LIOK
XUMUYECKUX 31eMeHTOB Jl. U. https://m.edso0.ru/7f41837c
Memnpene-eBa. CTpoeHue aroma

https://m.edso0.ru/7f41837c
BOCCTAaHOBUTCIIbHBIC PCAKIITNHN
bubnmnorexa [JOK
Hroro mo pasery 15 https:// m.edsoIn;.[ru/7f418370
PesepBHOE Bpems 3 Bubmioreka [IOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




9 KJIACC

KoauuecTBO yacon DJIeKTPOHHBIE
HaumeHoBaHUe pa3ieioB U TeM nudposbie
Ne n/m P Kontpoasnsie | Ilpakruuyeckue (machp )
NMPOrpamMmbl Bcero o0pa3oBaTeJibHbIE
padoTbI padoTsbI
pecypcsl
Pa3nes 1. BemecTBO M XMMHYecKHe peaknu
11 [ToBTOpEHUE U yriyOneHue 3HaHUI 5 1 0 bubnuotexa LIOK
' OCHOBHBIX Pa3JIeioB Kypca 8 kimacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 0 0 bubmmnorexa [JOK
' peaxuui https://m.edso0.ru/7f41a636
13 DIEKTPOJIUTHYECKAS TUCCOIHALIUS. 8 1 1 bubmnorexa [JOK
' XHMMHYECKHE PEAKIH B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro mo pazneny 17
Paszngen 2. HemeTaJIbI M X COeTUHEHUS
51 OO6mras XxapakTepUCTUKAa XUMHUUECKHX 4 0 1 bubnuoteka [IOK
' anemeHTOB VIIA-rpynmsl. ["amorenst https://m.edsoo.ru/7f41a636
OO01as xapakTepuCcTUKa XMMUYECKHX
2.2 anemMeHToB VIA- bl Cepa u e€ 6 0 0 bubmmorexa [JOK
' FPYTTRL 22P https://m.edso0.ru/7f41a636
COCIMHEHHUS
OO01as XxapakTeprucTUKa XUMUYECKUX
2.3 aneMeHToB VA-rpynmnsl. A3oT, pochop u ux 7 0 1 bummorexa LOK
' DYFHRL. ' P https://m.edso0.ru/7f41a636
COCIMHEHHUS
OO01as XxapakTepuCcTUKa XUMUYECKUX
24 sanemeHToB |VA-rpynmnsl. Yriepoa u 8 1 2 bubmmorexa [OK
' . PYHIBL: poaL https://m.edsoo.ru/7f41a636
KPEMHUI 1 UX COCTMHEHUS
Hroro no pazneny 25




Paznen 3. MeTa/uibl B HX COCIUMHCHUSA

. bu6nuoreka [JOK
3.1 Obmue cBoiicTsa MeTanIOB 4 https://m.edsoo.ru/7f41a636
. bu6nuoreka [JOK
3.2 Baxneiinne MeTamisl 1 UX COSTUHEHUS 16 httos://m.edsoo.ru/7f412636
Hroro 1o pazneny 20
Pasznen 4. Xumus u okpy:kammas cpeaa
4.1 B CTBa ¥ MaTepHaJbl B JKU3HU UEJI0BEKA 3 bubmmorexa HOK
' ete prat . https://m.edsoo.ru/7f41a636
Hroro 1o pazneny 3
PesepBHOE Bpems 3 bubnnorexa HOK
P p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68




MNOYPOYHOE IIJIAHUPOBAHHUE

8 KJIACC
KosmmyecTBO 4acoB DJIeKTPOHHBIE
Ne Mara uudposbie
. Tema ypoka Beero Kontpoabnsie | IlpakTHueckue — oBpazoBaTENBHbIE
padoTbI padoTbI
pecypcsl
1 [Ipenmer xumun. Poib XUMUH B KU3HU 1 0 0 bubnuoreka [JOK
yenoBeka. Tea u BelecTsa 01.09.2023 | https://m.edsoo.ru/ff0d21
9 IlonsTre 0 MeTOMaxX MO3HAHUS B 1 0 0 butbnunoreka [JOK
XUMUHU 06.09.2023 | https://m.edsoo.ru/ff0d22
[IpakTuueckas padorta Ne 1 «[IpaBuna
3 paboTHI B TaOOpATOPUHU U TIPUEMBI 1 0 1 bubmnorexa [JOK
oOparteHus ¢ 1abopaTopHbIM 08.09.2023 | https://m.edsoo.ru/ff0d23
000pyI0BaHUEM dc
4 Uucteie BemecTBa 1 cMecu. CriocoObl 1 0 0 bubnamorexa [JOK
pazaeneHus cMecen 13.09.2023 | https://m.edsoo.ru/ff0d26
[IpakTuueckas padota No 2
5 <<§a3neneHHe cnI/I)eceﬁ (na mpumepe 1 0 1 bubmnotera HOK
g 15.09.2023 | https://m.edsoo.ru/ff0d28
OYHCTKH MOBAPCHHOM COJIH)» .
bubnunoreka [JOK
° AATOMEI I MOICKYTEI ! 0 0 20.09.2023 | https://m.edsoo.ru/ff0d2a
7 XUMUYECKHUE JIEMEHTHI. 3HAKU 1 0 0 bubnaunoreka [JOK
(CMMBOJIBI) XUMHYECKUX DJIEMEHTOB 22.09.2023 | https://m.edsoo.ru/ff0d2b
bubnunoreka [JOK
8 [IpocThie U cl0XKHBIE BElIECTBA 1 0 0 27.09.2023 | https://m.edsoo.ru/ffod2a
bubnunoreka [JOK
9 ATOMHO-MOJIEKYIISIPHOE YUECHHE 1 0 0 29.09.2023  hitps://m.edsoo.ru/ffod2d




3aKOH IMOCTOSIHCTBA COCTaBa BEILCCTB.

10 Xummyeckast popmyna. BaneHTHOCTD bubauorexa LIOK
aTOMOB XMMHUYECKHX JIEMEHTOB 04.10.2023 | - hitps://m.edsoo.ru/ff0dze
11 OTHOcHTENIbHAs aTOMHAs Macca. bubnuoreka [JOK
OTHOCHTEIIbHAS MOJICKYIIIpHAs Macca 06.10.2023 | https://m.edsoo.ru/ff0d32
12 MaccoBas 10J1s1 XUMHUYECKOTO bubnuoreka [JOK
3JIEMEHTA B COCIMHEHHUU 11.10.2023 | https://m.edsoo.ru/ff0d35
13 KomnuuectBo BemiecTBa. MoJib. bubnuoreka [JOK
Monspras macca 13.10.2023 | https://m.edsoo.ru/ff0d52
14 du3UUeCKNe 1 XUMHYECKHUE SBICHUS. butbnunoreka [JOK
XUMHUYecKas peaKiust 18.10.2023 | https://m.edsoo.ru/ff0d37
15 [Ipu3Haku u ycrnoBust NpOTEKaHUS bubnuotexa [IOK
XUMHYECKHX PeaKInii 20.10.2023 | https://m.edsoo.ru/ff0d3a
16 3aKOH COXpaHEHHUs MacChl BEIECTB. bubnuotexa [IOK
XUMHYECKUE YPaBHEHHUS 25.10.2023 | https://m.edsoo.ru/ff0d3b
Brruucnenust koaudecTBa, MacChl
17 BEIIIECTBA 10 YPABHCHUSAM XUMHUYECKUX Bubmiotexa [IOK
y 27.10.2023 | https://m.edsoo.ru/ff0d57
peakiuii no
Knaccudukanusa XuMru4eckux peaxkiui
18 (coenniﬂnﬂu paziioKeHHs e bubamorexa LIOK
' ' 08.11.2023 | https://m.edsoo.ru/ff0d3f
3aMeIIeHus], 0OMEeHa) o/
M. B. JIoMOHOCOB — y4€HBIN-
19 SHIMKJIOMEINCT. O6og;lleHHe " bummorexa HOK
3 10.11.2023 | https://m.edsoo.ru/ff0d40
CUCTeMaTH3alus 3HaHUN .,
20 Kontposnenas pabora Nel o teme bubnunortexa [IOK
«BelecTBa 1 XMMHYECKHE PEAKITHU» 15.11.2023 | https://m.edsoo.ru/ff0d42




Bo3znyx — cmech razos. Cocras

bubaunoreka [IOK

21 Bo3ayxa. Kucinopoa — sneMeHT u 17.11.2023 | https://m.edsoo.ru/ff0d44
npocToe BemecTBo. O30H 8e
29 ®U3UUYECKUE U XUMHUYECKHUE bubnuoreka [JOK
CBO¥icTBa KuCiIopoaa (peakuun 22.11.2023 | https://m.edsoo.ru/ff0d46
okucieHus, roperne). [Tlonsitue 14
00 oKkcuaax
CriocoObl MoTy4eHHs KUCIOPOIa bubnmnorexa [JOK
23 B J1a0OPATOPHU U 24.11.2023 | https://m.edsoo.ru/ff0d49
IpOMBIIIICHHOCTH. [IprMenenne 7a
KHCJIOPOJ1a
TemnoBoit 3 HEeKT XUMHIECKOU peaKIuH, Butmorekxa IJOK
Y MOHSATHE O TEPMOXUMHUYCCKOM 29.11.2023 | https://m.edsoo.ru/ff0d47
YPaBHEHHH, 3K30- U SHIOTCPMUIECCKIX 90
peaxknuax
Tormmso (HedTh, Yroab U METaH). Bubnnorexa [TOK
o 3arpsi3HeHue BO31yXa, CIOCOObI €ro 01.12.2023 | https://m.edsoo.ru/ffod4c
MpeIoTBpaIleHUS A3
[MpakTrueckas pabota Ne 3 o Teme Butmuorexa IJOK
26 «[TonydeHue u cobupaHue KUCIOPOa, 06.12.2023 | https://m.edsoo.ru/ff0d4a
M3y4EHHUE ero CBOMCTBY» e
Boopoa — 3neMeHT U mpocToe Bu6mmorexa [TOK
»7 BelecTBo. Haxoxxaenue B mpupojie 08.12.2023 | https://m.edsoo.ru/ff0d4d

do




dusnyeckre U XUMHUUECKHUE CBOMCTBA

bubaunoreka [IOK

28 BoJopoJa. [Ipumenenne Bogopoaa 13.12.2023 | https://m.edsoo.ru/ff0d4d
do
29 [TonsATHE O KHUCHOTAX U COJISAX bubnnorexa LIOK
15.12.2023 | https://m.edsoo.ru/ff0d50
30 CriocoOpl moTydeHust BOJAOPO/Ia B bubnmnorexa [JOK
nabopatopuu 20.12.2023 | https://m.edsoo.ru/ff0d4d
[Ipaktuueckas pabota Ne 4 o Teme Butorexa LIOK
31 «[Tonydenue u coOupanue BOJIOPO/IA, 22122023 | https://m.edsoo.ru/ffodaf
U3yYCHHUE €TO CBOMCTBY 19
32 MoutsipabIit 00bEM ra30B. 3aKOH bubmnorexa [JOK
ABorazpo 27.12.2023 | https://m.edsoo.ru/ff0d54
33 Broraucienns 00pEMa, KOJIMYeCTBA bubnunoreka [JOK
BEIL[ECTBA ra3a 10 ero M3BECTHOMY 29.12.2023 | hitps://m.edsoo.ru/ff0d55
KOJINYECTBY BEIIECTBA WIH 00BbEMY a0
34 Brrunciaenust 005EMOB ra3oB IO bubnunoreka [JOK
YPABHEHUIO PEAKIUH HA OCHOBE 10.01.2024 | https://m.edsoo.ru/ff0d57
3aKoHa 0OOBEMHBIX OTHOIIICHUH Ta30B 08
35 dusnyecKkre ¥ XUMUYECKUE CBOMCTBA bubnaunorexa [IOK
BOJIBI 12.01.2024 | https://m.edso0o.ru/ff0d58
/a
36 CocraB ocHoBanuii. [Tonstue 00 bubnanoreka [JOK
UHIUKATOPaxX 17.01.2024 | https://m.edsoo.ru/ff0d59
e2
37 Boja xak pacTBOpUTED. bubnuorexa IHOK
19.01.2024 | https://m.edsoo.ru/ff0d5b

HaceimmeHHble 1 HeHACHIIIICHHBIS
PacTBOPLI. MaccoBas 10J1s BeliecTBa

40




[Ipaktuueckas pabora Ne 5 o reme

«[IpuroroBiieHue pacTBOPOB C bu6nuoreka [JOK
38 . . .
omnpeeiéHHON MacCOBO# J0JIeH 24.01.2024 | https://m.edsoo.ru/ff0d5e
39 Konrtposnenas padora Ne2 o teme bubnmnorexa [JOK
«Kucnopoa. Bogopoa. Boma» 26.01.2024 | https://m.edsoo.ru/ff0d63
40 Oxcuppl: cocTas, KiaccupuKanus, bubnmnorexa [JOK
HOMEHKJIaTypa 31.01.2024 | https://m.edsoo.ru/ff0d66
1| xomommn, ocnommn n suporepmi binorer LIOK
! p 02.02.2024 | https://m.edsoo.ru/ff0d66
OKCHJIOB .
42 OcHoBaHus: cOCTaB, KiIacCUpUKAIIHS, butbnunoreka [JOK
HOMEHKJIaTypa 07.02.2024 | https://m.edsoo.ru/ff0d67

ca




43

[TonyyeHue U XMMHUUYECKHE CBOMCTBA bubnmnortexa [IOK
OCHOBAHMH 09.02.2024 https://m.edsoo.ru/ff0d67
Cca
44 KucnoTsl: cocTa, knaccudukanms, bubnunoreka [JOK
HOMEHKJIaTypa 14.02.2024 https://m.edsoo.ru/ffOdfee
45 [TonmyyeHune 1 XuMHUYECKHE CBOMCTBA bu6nunoreka [JOK
KHCJIOT 16.02.2024 https://m.edsoo.ru/ffOdfee
2
46 Coutn (cpenHue): HOMEHKIIATYpa, bu6nunoreka [JOK
21.02.2024

CHOCOOBI OMYYEHUS, XUMUYECKUE
CBOICTBA

https://m.edsoo.ru/00ad9
474




47

[IpakTuueckas padora Ne 6. Pemenue
IKCHEPUMEHTANIbHBIX 3a/1a4 110 TEME
«OCHOBHBIE KJIaCChl HEOPTaHUYECKUX
COCIMHEHU I

28.02.2024

bubaunoreka [IOK
https://m.edsoo.ru/00ad9
b7c




I'eneTnueckas CBSA3b MCXKAY Kl1aCCaMHn

bubaunoreka [IOK

48
HEOPraHUYECKUX COCIMHCHHI 01.03.2024 |  https://m.edsoo.ru/00ad9a
50
49 O06001IeHNE ¥ cHCTEMAaTU3AITHS bu6nuoreka [IOK
3HaHUi 06.03.2024 | https://m.edsoo.ru/00ad9c
K S Ne3
50| "Ocriopeie xacom neoprasmeckiy buGnorea [1OK
o P 13.03.2024 | https://m.edsoo.ru/00ad9e
COEIVHEHNH L
[TepBBIe MOMBITKH KIacCHPUKAITTN
51 XUMHUYECKUX IeMeHTOB. [ToHsATHE O bubnnorexa HOK
' 15.03.2024 | https://m.edsoo.ru/00ad9of
TPYIIax CXOHBIX JIEMEHTOB £
[Tepuonuyeckuit 3aK0H U
20.03.2024| bubmnoreka [JOK
52 [Tepuromuueckast cuCTeMa XUMHUYIECKUX
https://m.edsoo.ru/00ada5
anemenToB [. 1. MenneneeBa -
53 [Tepuoapl, rpynmel, HOATPYIIIIBI butmmorexa HOK
' ' 22.03.2024 | https://m.edsoo.ru/00ada5
54 Crpoenue atomoB. CocTaB aTOMHBIX 03.04.2024 | Bugnuorexa LIOK
anep. Msororel https://m.edsoo.ru/00ada3
42
55 CTpoeHue IEKTPOHHBIX 000I09EK Bu6nnoreka LIOK
aTOMOB 3JIeMeHTOB [lepuoanueckoit 05.04.2024 https://m.eds00.ru/00adaé
cuctemsl . Y. Menaeneepa be " '
56 XapakTepuCcTHKa XMMUYECKOTO Bu6nuoreka LIOK
3JI€MEHTa II0 €ro IMOJIOKEHUIO B 10.04.2024

[Tepuonnueckon cucreme /1. N.

https://m.edsoo.ru/00ada8
24




3nauenue [lepuoanueckoro 3akoHa

57 JUId pa3BUTUS HayKu U npaktuku. [I. W. bubnmnorexa [IOK
MenjeneeB — y4€HBIH, TI€Aaror u 12.04.2024 | https://m.edsoo.ru/00ada9
DIEKTPOOTPUIIATETHFHOCTh aTOMOB bubnunorexa [IOK

58
XUMHUYECKUX DJIEMEHTOB 17.04.2024 | https://m.edsoo.ru/00adaa

b8

59 HMoHHas XUMUYecKas CBSI3b bubmioreia LOK

19.04.2024 | https://m.edsoo.ru/00adac
34

60 KoBanentHas nonsipHas XuMu4deckas bubnuotexa [IOK
CBSI3b 24.04.2024 | https://m.edsoo.ru/00adaa

61 KoBasieHTHast HENoJIsIpHAs XUMUYECKast bubnuotexa [IOK
CBSI3b 26.04.2024 | https://m.edsoo.ru/00adaa

bubnunoreka [JOK

62 (Tenetih OKHCIIeHs 03.05.2024 | https://m.edsoo.ru/00adae

63 OKHCIINTENbHO-BOCCTAHOBUTEIIbHBIC bubanoreka [JOK
peakiuu 08.05.2024 | https://m.edsoo.ru/00adb0

64 OKHCIUTEIN U BOCCTAaHOBUTEIU bubmnotexa HOK

10.05.2024 | https://m.edsoo.ru/00adb0

65 Kontponbnas pabota Ned mo bubnuotexa [IOK
teme«CTpoeHue atoma. XUMU4ecKast 15.05.2024| https://m.edsoo.ru/00adb48
CBSI3b» 6

66 PesepBHbiit ypok. O6001IeHNE U bubnunoreka [JOK
CHCTEMATH3aLsl 3HAHMUI 17.05.2024 | https://m.edsoo.ru/00adb33




67 PezepsHsliii ypok. O6oOmenue u 1 bubnmnortexa [IOK
cucTeMaTu3aNys 3HaHUi 22.05.2024 | https://m.edsoo.ru/00ad9c
68 PezepBHblii ypok. O60011IEHNE U 1 bubnuotexa LIOK
cUCTEMAaTU3alus 3HaHUN 24.05.2024 | https://m.edsoo.ru/ff0d61
OO011ee KOJIMYECTBO YACOB T10 68
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9 KJIACC

KoaunvecTBO 4acoB DJIeKTPOHHBbIE
Ne Jara uudposbie
Tema ypoka Kontpoabnsbie | IlpakTuyeckue
n/n Bcero U3ydeHust o0pa3oBare/ibHbIE
padoThbI padoTbI pecypebi
[Tepuoanyeckuii 3aK0H.

1 [Iepnoaunueckas cucrema 1 0 0 bubnuotexa LIOK
XMMHYECKHUX 3aeMenToB J]. 1. 01.09.2023 | https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOWMCTB XUMHYECKHX 3JICMCHTOB 1 0 0 bubmmorexa [JOK

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

3 Knaccuduxarus u HoMmeHKIaTypa 1 0 0 bubnunoreka [JOK
HEOPraHUYECKUX BEIECTB 08.09.2023 | https://m.edsoo.ru/00adb7e2

4 Bunpl XuMHU4ecKoy CBSI3U U TUIIEI 1 0 0 bubnunoreka [JOK
KPHUCTAJUTMUECKUX PEMIETOK 13.09.2023 | https://m.edsoo.ru/00adbac6

5 Konrponbnas padota Nel mo 1 1 0
teme «[loBTOpEHHUE U yriryoJieHne 15.09.2023
3HaHUU OCHOBHBIX Pa3AeioB

5 Knaccuduxamums XuMuaecKux 1 0 0 bubnuotexa [IOK
peaKIuii Mo pa3aIudHbIM 20.09.2023 | https://m.edsoo.ru/00adbch0
pU3HAKaM

; [Tonsitue o ckopoctu 1 0 0 bubnuotexa [IOK
xuMHuueckol peakuuu. [lonstue o 22.09.2023 https://m.edsoo.ru/00adbe9a
TOMOTEHHBIX U TeTEPOTeHHBIX




TloHaTHe 0 XUMHYECKOM
paBHOBecuH. DAKTOPBI, BIUSIOLINE

bubnuoreka [JOK

8 Ha CROPOCTD XHMUHCCKOM peakiiiu 1 27.09.2023 | https://m.edsoo.ru/00adc28c
[IOJIOYKEHHE XUMHYIECKOTO
9 OKHUCTUTENHHO-BOCCTAHOBUTEIbHBIC bubnuoreka [JOK
peaxIuu 29.09.2023 | https://m.edsoo.ru/00adcade
Teopus 21EKTPOTUTUYECKOU
10 ncconuany. CUIbHBIE U cIa0bIe bubmorexa HOK
A HHat. LA : 04.10.2023 | https://m.edsoo.ru/00adcd68
AIIEKTPOJTUTHI
11 HMounrie ypaBHeHNs peakui bubnnorexa HOK
p peaxtt 06.10.2023 | https://m.edsoo.ru/00add448
XUMHUYECKHE CBOUCTBA KUCIIOT U
12 OCHOBAHHUI B CBETE MPE/ICTABICHUN bubnuotexa [IOK
00 ANEKTPOIUTUIECKO I 11.10.2023 | https://m.edsoo.ru/00add5d8
IIACCOIMALINT
XnMHYecKre CBOMCTBA CoJIel B
13 CBETE MPEACTaBICHUN 00 bubmorexa HOK
ped N 13.10.2023 | https://m.edsoo.ru/00add8b2
AJIEKTPOJIMTUICCKOU JUCCOIHAIITT
14 [TonsATHE O THAPOIU3E COJICH bubnunoreka [JOK
18.10.2023 https://m.edsoo.ru/00add9d4
15 O0001IEeHNE U CHCTEMATU3AIHS bu6nunoreka [JOK
3HAHUH 20.10.2023 https://m.edsoo.ru/00addd12
16 [IpakTuueckas padorta Ne 1. «Pemienue bubnuotexa [IOK
AKCIIEPUMEHTAILHBIX 3139 25.10.2023 https://m.edsoo.ru/00addbfa
17 Kontposnenas pabora Ne2 o teme bubnaunortexa [IOK
«DIIEKTPOJIUTHIECKAS JAUCCOIIHAIINS. 27.10.2023 https://m.edso0.ru/00addecO

XHUMHUYECKHUE pCaKknuum B paCTBOpax»




OO0mas XxapakTepuCTUKa TaJIOTCHOB.

bubaunoreka IIOK

1 X i
8 VINHTFICCIE CBOTICTRA Ha HPHMEpe 08.11.2023 | https://m.edsoo.ru/00addfe2
XJI0pa
Xnoposogopon. ColisgHast KUCIIOTA,
19 XI/IMIE‘-IGCKI/IGP CBOICTBA, MOJyUYEHUE bubnnorexa HOK
' ¥ ’ 10.11.2023 | https://m.edsoo.ru/00ade104
PUMEHCHHUE
[Ipaktudeckas padora Ne 2 o Teme
20 «[TomydeHne CONMTHON KUCIOTHI bubnnorexa HOK
YACHITE €O ’ 15.11.2023 | https://m.edsoo.ru/00ade348
U3ydeHUe e€ CBOUCTB»
Boruncienus mo ypaBHEHHUSIM
21 XUMHUYECKUX PEAKINH, €CIIA OJIUH U3 bubnnorexa HOK
p ' 17.11.2023 | https://m.edsoo.ru/00ade488
peareHToB JaH B U30BITKE
29 OO6mrast XapakTepUCTUKA AIIEMEHTOB bubmnorexa [JOK
VIA-Tpynmsl 22.11.2023 | https://m.edsoo.ru/00ade64a
AJITIOTPOITHBIE MOTU(UKAIIAN CEPHI.
23 Haxoxnenue cepbl u €€ coenMHEHUI bubnunoreka [JOK
B TMPHUPOJIe. XUMUYECKHUE CBOMCTBA 24.11.2023 | https://m.edsoo.ru/00ade64a
cephl
24 CepoBoiopon, cTpoeHHe, HU3NIeCcKue bubnunoreka [JOK
1 XUMHYECKHE CBOMCTBA 29.11.2024 https://m.edsoo.ru/00ade802
25 Oxkcuppl cepol. CepHasi KUCIIOTAa, bu6nunoreka [JOK
bu3nuecKre U XUMUYECKHE CBOICTBA, 01.12.2023 | https://m.edsoo.ru/00adea28
IpUMEHEHHE
26 XHUMHUUYECKHUE PEaAKINH, JISKAIIUE B
OCHOBE MPOMBIILIIEHHOTO cIIocoba 06.12.2023

MOJIY4CHUA cepﬂoﬁ KHCJIOTBI.




XHUMHUYECKOE 3arpsI3HEHUE
OKPYKaIOIIEH Cpe/ibl COCTUHEHUSIMU
cepsl

08.12.2023

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

Briuncienrne MmaccoBO J0JIU BBIXO 1A

bubnuoreka [JOK

21 NPOJYKTa PeaKkinu 13.12.2023 | https://m.edsoo.ru/00adec8a
OO6mast XxapakTepUCTUKA AIIEMEHTOB

28 VA-rpynnsl. A3o0T, bubnuotexa LIOK
pacnpocTpaHeHue B IPUPOJIE, 15.12.2023 | https://m.edsoo.ru/00adeea6
(U3NIECKUE U XUMHYECKHAE CBOMCTBA
AmMuak, ero pu3ndeckKue u

29 XUMUYECKUE CBOMCTBA, MOIy4eHHE U bubmoreia LIOK

' 20.12.2023 | https://m.edsoo.ru/00adf004
pUMEHEHUE
[IpakTrueckas padota Ne 3 1o Teme
30 «[lomyuenne aMmMuaKa, U3y4eHHE €ro bubmmorexa HOK
. 22.12.2023 | https://m.edsoo.ru/00adf180
CBOMCTB»

31 A30THas KuCoTa, €€ pu3ndecKue u bubnuotexa [IOK
XHUMHYECKHE CBOMCTBA 27.12.2023 | https://m.edsoo.ru/00adf306
Hcnonb3oBaHre HUTPATOB U COJIEH

32 aMMOHMS B KAYECTBE MUHEPAIbHBIX bubnuotexa [IOK
yaoopeHnuii. XuMu4eckoe 29.12.2023 | https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYXKAIOIIeH cpeIbl
COCIMHEHUSIMH a30Ta
®ochop. Oxeun pochopa (V) u

33 10.01.2024 bubnuoreka [IOK

¢dbocdopnas kucnota, puzHUEcKUe U
XUMUYECKUE CBOMCTBA, MOTy4YECHUE

https://m.edsoo0.ru/00adf68a




Hcnons3oBanue pocdatos B
KayecTBE MUHEPAJIbHbBIX YI0OpEHUH.

bubnuoreka [JOK

34
3arpsi3HEeHUE IPUPOTHON CPEIIBI 12.01.2024 | https://m.edsoo.ru/00adfc20
VYraepon, pacnpocTpaHeHHE B
35 npu f)) g imniecf(ie U XUMHYECKHE bubmnotexa LOK
PHPOAE, 17.01.2024 | https://m.edsoo.ru/00adfd9c
CBOMCTBa
Oxcuppl yriiepona, ux Gpusndeckue u
36 XUMHYECKHE CBOMCTBA. bubnuoreka [JOK
DKoJIOTHYECKHE TIPOOIEMBI, 19.01.2024 | https://m.edsoo.ru/O0adfebe
37 VYroJsibHAs KUCIIOTA U €€ CONn bubmmorexa [JOK
24.01.2024 | https://m.edsoo.ru/00ae006¢
[IpakTuueckas padorta Ne 4 o Teme
38 "ITomydeHue yrieKuciaoro rasa. bubnuotexa [IOK
KauecTtBennast peakuusi Ha KapOoHaT- 26.01.2024 | https://m.edsoo.ru/00ae027e
noH"
[TepBoHayanbpHBIC TOHATHS 00
39 OPraHUYECKUX BEIIECTBAX KaK O bubmmorexa LOK
P B 31.01.2024 | https://m.edsoo.ru/00ae054e
COC/IMHEHMSIX YIIIepoia
40 Kpemunii u ero coequaeHns Bubmmorexa [IOK
P 02.02.2024 | https://m.edsoo.ru/00ae080a
41 [IpakTuueckas padora Ne 5. bubnuotexa [IOK
Pemenue sxcrnepuMeHTaIbHbIX 3a/1a4 07.02.2024 | https://m.edsoo.ru/00ae0bf2
KonTponsnas padota Ne3 mo Teme bubnuotexa [IOK
42 09.02.2024

«BakHelmune HeMeTaJuIbl U UX
COEJIMHEHUI)

https://m.edso0.ru/00ae0el8




OO0mas XxapakTepuCTUKa XUMHUIECKUX

bubaunoreka [IOK

43 SJIEMEHTOB — MCTAJUIOB. 14.02.2024 https://m.edsoo.ru/00ae103e
Meramnudeckas CBs3b U
METaJUTHUECKasi KpUCTAILTUYECKast
pemérka. Puzndeckue CBOMCTBA
METaJIOB
XuMHUYECKHE CBOMCTBA METAJIJIOB. bubnuoreka [JOK
a4 DNEeKTPOXUMUYECKUI psiJT 16.02.2024 https://m.edsoo.ru/00ael156
HalnpsHKeHUH METAJUIOB
O6mue crnocoObl MOTydeHUSs bubnmnorexa [JOK
45 meTtamnoB. CinaBel. Berauciaenus mo https://m.edso00.ru/00ae1156
YPaBHEHUSM XMMHUYECKUX PEaKIHi, 21.02.2024
€CJIM OJIWH U3 PEareHTOB COJCPKUT
IpUMeCcH
[TonsiTne 0 KOPPO3UU METAIIIOB bubnuotexa [IOK
46 28.02.2024 https://m.edsoo.ru/00ael278
IllenouHbIe METaIIIbI bubnamorexa [JOK
47 01.03.2024 https://m.edsoo.ru/00ael4b2
OKcuIbl ¥ THAPOKCHIBI HATPHUS U bubnunoreka [JOK
48 KaJust ’ ’ 06.03.2024 https:/ m.edso:)_.[rUIOan14b2
[IlenoyHO3EMENBHBIE METATIIBI — bubnanoreka [JOK
49 KaJIbIIMH U MarHuit 13.03.2024 https://m.edsoo.ru/00ael5e8
Baxsneinmue coeIMHEHUS KalIbIHs bubnunoreka [JOK
50 15.03.2024 https://m.edsoo.ru/00ael5e8




51 O0001IEHE U CUCTEMATU3ALHAS https://m.edsoo.ru/00ael5e8
3HAHUI 20.03.2024
52 JKEcTKOCTh BOJBI M CTIOCOOBI €8 bubnuoreka [JOK
yCTpaHEHHUS 22.03.2024 | https://m.eds00.ru/00ae1886
53 [TpakTuueckas padorta Ne 6 o Teme bu6nuoreka [IOK
"YKECcTKOCTH BOIBI M METOILI €6 03.04.2024 https://m.edsoo.ru/00aelae8
yCTpaHEHHUS
54 AnroMuHUR bubnmnorexa [JOK
05.04.2024 | https://m.edsoo.ru/00aelc64
55 AmpoTepHbIe CBOMCTBA OKCHIA U bubmnorexa [JOK
TUIPOKCHIA 10.04.2024 https://m.edsoo.ru/00aelc64
56 Kenezo bubnmoreka [IOK
12.04.2024 https://m.edsoo.ru/00ae1d86
57 OKCHIIBI, THIPOKCHUIBI U COJIH JKeJe3a bubnunoreka [JOK
(1) u xenesa (1) 17.04.2024 | https://m.edsoo.ru/00ae35e6
58 O00011EHNE ¥ CUCTEMATH3ALNS
3HAHUUI 19.04.2024
59 [IpakTuueckas pabota Ne 7. Pemnienue bubnanoreka [JOK
HKCIIEPUMEHTAIIbHBIX 3314 [0 TEME 24.04.2024 | https://m.edsoo.ru/00ae3de8
«BaxkHeHIne MeTaaibl U UX
COCAMHEHHUS
60 Boruncnenus 1o ypaBHEHUSM bubnaunorexa [IOK
XUMHUYECKUX PEAKIMH, €CIIH OIUH U3 26.04.2024 https://m.edso00.ru/00ae1750

peareHToB JaH B U30BITKE UITH
COJEPKUT puMecH. Brruncnenus
MAacCOBOM JI0JIM BBIXO/1a POIYKTA
peaKLu




61 OG6O0IIeHNE 1 CHCTEMaTH3aLHs 1 0 0
62 KonTponbnas padota Ne4 o teme 1 1 0
«BaxxHeuine MeTaIbl U UX 08.05.2024
BemectBa u Mmarepuaiisl B 1 0 0 bubnuotexa [IOK
63 IOBCEIHEBHO KU3HH YETOBEKA 10.05.2024 | https://m.edso00.ru/00ae3f50
XHMUYECKOE 3arpsI3HEHHE bubnnoreka [JOK
64 OKpYKAIOIIEH CpeIBI 1 0 0 15.05.2024 https://m.edsoo.ru/00ae4270
Ponp xumMuu B permeHun bubnuotexa LIOK
65 AKOTOTUYECKIX NOBTEM 1 0 0 17.05.2024 | https://m.eds00.ru/00ae4270
66 PesepBHbIil ypok. O600meHre 1 1 0 0 bubamnorexa [JOK
CHCTEMATH3aIMs 3HAHUH 22.05.2024 | https://m.edsoo.ru/00ae0d0a
67 PesepBHelii ypok. O6006meHe 1 1 0 0 Bu6nmoreka IJOK
CHCTEMATH3aLMs 3HAHMUI 24.05.2024 | https://m.edsoo.ru/00adb33c
68 PesepBHblii ypok. O600IIEHNE U 1 0 0 Bub6nuorexa IJOK
cUCTEeMAaTH3aLus 3HAHUN https://m.edsoo.ru/00ad9ch2
68 4 7
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https://m.edsoo.ru/00ae0d0a

YYEBHO-METOJIUYECKOE OBECNEYEHUE OBPA3OBATEJBLHOI'O
MPOLIECCA
OBSI3ATEJBbHBIE YUEBHBIE MATEPHAJIBI JJISI VUEHUKA

* Xumus, 8 xnacc/ I'abpuensn O.C., OctpoymoB WU.I'., Cnaaxos C.A.,
AximmonepHoe o6miectBo «M3narensctBo «IIpocBenienne»

» Xumus, 9 knacc/ IN'abpuensn O.C., Octpoymos WU.I'., Cnaaxos C.A.,
AxnmonepHoe o6mectBo «M3narenscTBo «IIpocBenmenne»

Ta6J'II/IIII)I: Hepno;mquKasI CHUCTCEMA XUMHUYCCKHUX 3JICMCHTOB 21 .
MGHJIGJ'IGCB&, Ta6JII/IIIa pPacTBOPUMOCTH, BHGKTpOXI/IMI/I‘I€CKI/Iﬁ pAd HAIPAXKCHHUA MCTAJIJIOB

METOAUYECKHUE MATEPHUAJIBI IJIS1 YUUTEJIA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-0a30BbIii-ypOBEHb. -
Peanuzanus-tpedopanuii-O®I'OC-ocHOBHOT0-00111€T0-00pa30BaHHUS. -

Mertoaunueckoe-mocooue-aist-yuanress. pdf

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPChBI U PECYPChHI CETH

UHTEPHET
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://resh.edu.ru/
https://uchi.ru/
https://www.yaklass.ru



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




