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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUs
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJabTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTABICHHbIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepalnbHOl padodeil mnporpaMmbl
BOCITUTAHUSA U C YUYETOM KOHIICIIIUN MPETOAaBaHUsI YIeOHOTO TIpeIMeTa « XUMHUSI
B 00pa3zoBaTeNbHBIX opranm3aiusx Poccuiickoit deneparuu.

[Iporpamma mo xumuu Oa€T TPEACTABICHHE O LENAX, OOIIEH cTpareruu
oOy4eHMs, BOCHHTAHHS M Pa3BUTHUA OOYYAIOIIUXCS CPEACTBAMHU Yy4eOHOTO
npeaMera, YCTaHABIIUBAET 00s13aTEIbHOE MIPEAMETHOE COJIEp/KaHueE,
npeaycMaTpUBaeT paclpeielieHue ero Mo KiaccaM W CTPYKTYPUPOBAHUE 10
pazienaM M TeMaM MpPOrpaMMbl IO XHUMHUH, OINPEIETseT KOJUYECTBEHHBIE U
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C YY4E€TOM MEKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYaroluMxcs, OMNpPEAeNSeT BO3MOXKHOCTH TMpeaMera s
peanu3aiuu TpeOOBaHMM K pe3yJbTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTelbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOTO OOINETO 0Opa3oBaHMs, a TakKe TPeOOBaAaHUM K
pe3ynbratam oOy4eHHUs XUMUW Ha YPOBHE I1eJIeH N3YUYeHUs MPeMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-ITO3HABATEIbHON JEATEIbHOCTH OO0yYarouerocs IO OCBOCHHIO
y4e0HOT0 coIepKaHusl.

3HaHWE XUMHUHU CIYKUT OCHOBOW it (OPMUPOBAHMS MUPOBO33PEHUS
oOy4aromierocsi, ero MpeACTaBICHUN O MaTepUaTIbHOM E€IMHCTBE MHUpPA, BAXKHYIO
poJib UrparoT (QopMUpyEeMble XMMHUEH MPEICTaBICHUS O B3aWMOIPEBPAIICHUIIX
SHEPrUU U 00 DBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM M 9KOJIOTUUECKON 0€30MacHOCTH, MPOOIIeM 3IpaBOOXPaHEHUS.

N3ydenue xumuu:

CIIOCOOCTBYET  peaim3allid  BO3MOXXHOCTEH  JUII  CaMOpPa3BUTUSA |
dbopMupOBaHUs KYJIbTYPhI JUYHOCTH, €€ 0011Iel U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ] B ()OPMUPOBAHUE MBIIJICHUS W TBOPYECKUX CIIOCOOHOCTEM
OOy4JaromMXcsi, HABBIKOB WX CAMOCTOSITEIHHOW  Y4EOHOUW JIESITENIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICIOBATEIBCKUX YMEHUW, HEOOXOIMMBIX KakKk B
MOBCEHEBHOM KM3HU, TaK U B TPO(PECCHOHATILHOM €SI TeIbHOCTH;

3HAKOMUT CO CHEHU(UKONW HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBAET OCHOBBI
LEJI0CTHOTO B3IJIsA/1a HA €IMHCTBO MPUPObI U YEJIOBEKA, SIBJSETCS OTBETCTBEHHBIM
9TanoM B (POPMUPOBAHUHU €CTECTBEHHO--HAYYHOW TPAMOTHOCTH O0YJarOIITHXCS;



criocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-
-HAy4YHBIM 3HAHUSIM, K IPUPO/JIC, K YEIIOBEKY, BHOCUT CBOM BKJIaJl B 9KOJIOTHYECKOE
oOpa3zoBaHHE 00YUYaIOIITUXCSI.

JlaHHbIC HamMpaBIICHUS B OOYYCHHHM XUMUHU OOCCICUMBAIOTCS CICIIM(PUKON
COJepKaHMsl  y4eOHOTrO  MpeIMeTa, KOTOPBIM  ABJISIETCA  NEJaroruyeckKu
aJanTHPOBAHHBIM OTpakK€HHEM 0a30BOM HAYKH XMMHH Ha OINpeeIEHHOM dTare e&
pa3BUTHA.

Kypc xumum Ha ypoBHE OCHOBHOTO O0IIIET0 0Opa30oBaHUS OPUCHTHPOBAH Ha
OCBOCHUE OOYYaIOIIMMHUCS CHCTEMBI TMEPBOHAYAIBHBIX TMOHATHUN XUMHUU, OCHOB
HEOPraHWYECKOW XUMHM M HEKOTOPBIX OTAECIbHBIX 3HAYUMBIX TOHSITUN
OPTaHUYECKON XUMMUHU.

CtpykTypa coiepskaHusl MPOTpaMMbl IO XUMHH C(OpMHUpOBaHA Ha OCHOBE
CUCTEMHOI0 mojaxoaa K €€ uzydeHuro. ColaepkaHue CKIIAIBIBACTCS U3 CHUCTEMBbI
MOHATHN O XUMHUYECKOM JIEMEHTE M BEIECTBE M CUCTEMBI IOHITHA O XMMUYECKOMN
peakiuu. OO0e OSTH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbBI 110 IPHUHIIMITY
MOCJIEAOBATEILHOTO PA3BUTHUSL 3HAHWM HA OCHOBE TEOPETUYECKUX IMPEACTABICHUN
Pa3HOTO YPOBHSA:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHSI KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepnoanyeckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XMW,

— YUYCHHS O CTPOEHHUHM aTOMa U XUMHUYECKOM CBSI3H;

— TIPEACTaBICHHH 00 JJICKTPOJMTHYCCKON HUCCOLMAIIMK BEIIESCTB B
pacTBOpax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OSMIIUPUYECKU
MOJTYYEHHBIX U OCMBICJICHHBIX ()aKTOB, PA3BUBAIOTCS MOCJIEA0BATEIHLHO OT OJHOTO
YpPOBHSL K JPYyrOMYy, BBITIONHSA (PYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHUSI U BO3MOKHOCTEH MPAKTUUYECKOTO MPUMEHEHHUS U TOJIYyYECHHUS
M3y4aeMBbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYEeT  (OPMHPOBAHUIO
IIPEICTABJICHNUS] O XUMUUYECKON COCTABIIAIOLIECH HAyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM IPUPOAbI, LEHHOCTHOTO OTHOLICHUS K HAYyYHOMY 3HAHUIO U
METOJIaM MO3HAaHUS B Hayke. M3ydeHHe XMMHU NPOUCXOIUT C NPHUBICUCHUEM
3HAaHWM W3 paHee W3YUYEHHBIX Y4YeOHBIX MpeaMeToB: «OKpyX aromuid MUpy,
«buonorus. 5—7 knaccel» U «PU3HKA. 7 KJIACC».

[Ipy wu3yyeHUM XUMHUM TPOUCXOAUT (POPMHUpPOBAHME 3HAHUK OCHOB
XUMUYECKON HAyKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTUYECKOU
JESITEIbHOCTH YEJIOBEKA M KAaK OJHOIO W3 KOMIIOHEHTOB MHUPOBOM KYJIBTYDHI.
3agaya y4eOHOro mnpeaMera COCTOMT B (OPMUPOBAHUU CUCTEMbl XUMHYECKHUX
3HAaHUW — BaXHEUIUX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUCCKUX MOJIOKEHUH,
JIOCTYIHBIX O00OOIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B



OpUOOIIEHMM K HAy4YHbIM METOJaM [IO3HAHMUS TpPU U3YYEHUH BEIIECTB MU
XUMHUYECKUX peakinii, B GOPMUPOBAHUU U PA3BUTHUH MO3HABATEIbHBIX YMEHHUHN U
UX TPUMEHEHWH B Y4YEOHO-IO3HABATENIbHOW M y4eOHO-UCCIEeI0BATEIhCKON
JESITEIbHOCTH, OCBOCHHM TPaBWJ O€30MacHOr0 OOpalleHus C BEIIeCTBAMH B
MTOBCEHEBHOM KU3HHU.

[Ipy M3yyeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs Ba)KHOE
3HaYEHHE MPUOOPENH TaKHe 11U, KaK:

— (dopmMupoBaHHE HHTEIJIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY TPUHATHIO PELICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCSI YCIOBUSM KU3HU;

—  HalpaBJCHHOCTh OOYy4YEHMsI Ha CHCTEMaTHYECKOe IMpUOOIIEHUE
oOyyarommxcs K CaMOCTOSITENIbHOM IO3HABAaTEJIbHON JESTENbHOCTH, HAyYHBIM
MeToJaM MO3HaHMs, (HOPMHUPYIOIIMM MOTHBAIMIO M Pa3BUTHE CIHOCOOHOCTEH K
XUMUU;

— obecrieueHne yciaoBuil, CHOCOOCTBYIOIUX MPUOOPETEHUIO 00YUYatOIIMMUCS
OTbITa Pa3HOOOpPA3HON NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOUINX YHHBEPCAIbHOE 3HAYCHHUE IS
pa3IMYHBIX BUOB JEATEIBHOCTH;

— (opmupoBanue oOmeld (QyHKIMOHATIBHOM U €CTECTBEHHO-HAYYHOU
I'PaMOTHOCTH, B TOM UHCJI€ YMEHUW OOBSICHITH W OICHUBATH SBIICHUS
OKpY’KaloIller0o MHUpa, UCIOJb3Yysl 3HAHUS U OIBIT, MOJyYEHHBIE MPU H3yYEHUH
XUMHM, TPUMEHATh UX IpPU pEHIeHUH NpoOsieM B MOBCEAHEBHOM JKU3HH U
TPYZIOBOU JIEATENBHOCTH;

— (QopmupoBaHue y o0Oyyaroumxcs T'yMaHUCTHUECKUX OTHOLIEHU,
NOHMMAaHHS LEHHOCTH XUMHYECKMX 3HaHUW JUIg BBIPAOOTKH 3KOJOTUYECKU
1eecoo0pa3HOro TOBEICHUS B OBITY W TPYIOBOM JACATEIBHOCTH B LEJSIX
COXPaHEHUsI CBOETO 3/I0POBbS U OKPYKAIOIIEHU IPUPOLHOU CPEBI;

— pa3BUTHE MOTHBAIMU K OOYYCHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO H
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHs OOINEYEIOBEYECKMX I[EHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMISI W HAMPABICHHOCTH JATHHEUIIIETO
oOy4eHus.

OOwiee YMCIO YacoB, OTBEACHHBIX JMJIi HM3yUYEHUsS XHMHUUM Ha YpOBHE
OCHOBHOT0 00111eT0 00pa3zoBanus, coctaisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COJEPXAHUE OBYUYEHUA

8 KJIACC

IlepBoHayajibHbIE XUMHYECKHE IOHATHSA

[Ipeamer xumun. Poslb XMMUM B KU3HU 4YeJIOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemiectBa. DU3MYECKHUE CBOWCTBA BEHIECTB. ATpEraTHOE COCTOSHUE
BemecTB. [loHsATHE O MeTOAaxX MO3HAHWS B XUMHH. UHWCTHIC BEIIECTBA U CMECH.
CriocoObI pa3AeieHust CMECEH.

ATOMBI W MOJICKYJbI. XHUMHUYECKHE »dJeMEHThl. CHMBOJIBI XUMHUYECKHUX
aneMeHTOB. [IpocThie U CIOXKHBIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuueckasi ¢opmyna. BajleHTHOCTh aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3aKOH TIOCTOSHCTBA cocTaBa BemecTB. OTHOCHTENbHAs aToMHas Macca.
OTHOCUTENbHAS MOJIEKYJISIpHAst Macca. MaccoBast 1oJisi XMMHUECKOTO DJIEMEHTa B
COETUHEHUH.

KonuuectBo BemectBa. Moabs. MossipHas Mmacca. B3auMocBsI3b KOJMYECTBA,
MacCchl M 4YHMCJIAa CTPYKTYPHBIX €AWHHI] BemecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTMHECHU.

du3nyecKkne U XMMUYECKUE SBIICHUS. XUMUYECKas peakius 1 e€ MPU3HAKH.
3aKOH COXpaHEHHsI MacChl BEIIECTB. XUMUYeckue ypaBHeHUs. Kiaccudukarms
XUMHUYECKUX PEAKIUH (COeTUHEHUS, PA3JI0KEHNs, 3aMEIIICHUsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOH IMOCYIOH, IpaBuiIaMu paboThl B JTaOOPATOPUU H
npuémMamMu oOpalleHus ¢ JIabopaTopHbIM O00OPYAOBAaHUEM, U3YUEHHE U OMUCAHUE
bu3YecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKHX BEIIECTB, HAOJIOJCHUE
busnueckux (MIaBJICHUE BOCKa, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KATICHUE W KOHJCHCAIMS BOJBI) M XMMHUYCCKUX (TOpEHHE CBEUYH, MPOKATMBAHUE
MEIHOW MPOBOJIOKH, B3aMMOCHCTBHE MeJla C KHCIOTOM) SBICHUM, HAaOII0eHIE U
ONMHMCAaHKE TPU3HAKOB MPOTEKAHWS XWMUYECKUX peakiuii (pa3iloKeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapwsi, pa3loKeHHE THAPOKCHUIIA
meau (II) mpu HarpeBaHuM, B3auMOAEHCTBHUE Keje3a ¢ pacTBopom cosu meau (1I),
U3yYeHHE CMOCOOOB pa3eNieHHss CMEeCei: C TOMOIIBI MarHuTa, (UIbTPOBAaHUE,
BBITIApUBAHUE, AUCTHILIAIUSA, XpoMaTorpadus, MPOBEACHNUE OYNCTKH MTOBAPECHHOMN
CONIM, HaONIOJICHWE W  ONUCAaHWE  PEe3yJbTaTOB  MPOBEICHHS  OIbBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXpaHEHUs MacChl, CO3JaHHE MOJENEH MOJICKYI
(IrapocTepKHEBBIX ).

Baxueimme npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3nyx — cMech razoB. CocraB Bo3zayxa. Kucnopon — aneMeHT U mpoctoe
BemecTBo. HaxoknmeHuwe kucimopoma B Tpupoae, (U3MYECKHE W XUMHUYCCKUE
cBoiictBa (peakmmu TopeHusi). Okcuapl. [Ipumenenume xuciaopoma. CrocoOb



MOJIyYeHHUs] Kuciopoda B JabopaTopud W TPOMBIIUIEHHOCTUH. Kpyrosopor
KHciopoa B mpupozae. O30H — auioTporiHas MoAuUKaIs KUCI0poaa.

TernoBolt 3hdekT XUMHUUYECKOW peaklud, TEPMOXUMHUYECKHUE YpaBHEHUS,
9K30- W DHAOTEPMHUYECKHE peakUud. TOIIMBO: yroiab M METaH. 3arpsa3HEHUe
BO3/yXa, YCHJICHHE TApHUKOBOTO 3 deKTa, pa3pylieHne 030HOBOTO CIOSL.

Bomopon — »snemeHT uW mpoctoe BemecTBo. HaxoxkaeHuwe Bomopona B
npupoae, GU3MYECKUEe ¢ XUMHYECKHE CBOWMCTBA, NPUMEHEHUE, CIOCOObI
nosnyuyeHust. Kucmorel u comnn.

Momnsipabiii 00bEM razoB. PacyéTsl N0 XUMUYECKUM YPAaBHEHUSIM.

dusnueckne CBOMCTBA BOAbl. Boma kak pactBoputesb. PacTBOpHI.
HacpilieHHbIE M HEHACBIIEHHBIE PAacTBOpPBI. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBast 10711 BellecTBa B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAaHUS.
Pose pacTBOpOB B mpuposie U B KU3HU 4elioBeKa. KpyroBopoT BoAbI B MPUPOIE.
3arpsi3HEHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcupapl. Kimaccudukanms
OKCUJIOB:  cosieoOpa3yromniye  (OCHOBHBIC,  KHCJIOTHbIE, aM(OTepHBIE) U
HecosieoOpazyromue. Homenkmarypa okcuaoB. Duszndeckue U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonyueHnne okcuaos.

OcHoBanus. Knaccudukauuss ocCHOBaHMI: WIENOYM W HEPACTBOPUMBIE
ocHOBaHusA. HomeHkiarypa ocHoBaHuil. PU3NYECKHE U XUMHYECKUE CBOMCTBA
ocHoBaHuM. [lomyyeHne oCHOBaHUM.

Kucnotel. Knaccudukanus xkucnor. Homenknarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psn axktuBHoctm metamnoB H. H. bekerosa.
[lony4yeHne KHACIIOT.

Conu. HomeHnknarypa coseil. @U3NYECKHE U XMMHYECKHUE CBOWCTBA COJICH.
[Tonmydyenue conei.

['eHeTnyeckas CBsI3b MEXKIY KJIaCCAMU HEOPTraHUYECKUX COCIUHEHU.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPEIECIICHUE COEPKaHUs KUCIOPOAa B BO3AYyX€E, MOJyUYEHHUE,
coOupaHue, pacrmo3HaBaHWE W W3YYCHHE CBOWCTB KHCIOPOJa, HAOIOICHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS U
MpeKpalleHus: TopeHust (Mmokapa), O3HAKOMJICHHE C OOpa3laMu OKCHUIOB U
OMHUCaHWE WX CBOMCTB, MOJy4YEHHE, COOMpaHUEe, PACIO3HABAHUE U H3YUYCHHE
CBOMCTB BOJIOpoJia (TOpeHue), B3auMojelcTBUe Bojopoaa ¢ okcujaoMm menu (II)
(BO3MOXXHO HCIOJIb30BAaHUE BUCOMATEPUAJIOB), HAOIIOACHUE O0OPa3IlOB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEAOBaHUE OCOOEHHOCTEW PACTBOPEHMSI BEIIECTB C
pa3IMYHONM PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOW J0JIEd pacTBOPEHHOIO BEIIECTBA, B3aMMOJECHCTBUE BOABI C METAJJIAMU
(HaTpyeM ©  KaubllueM) (BO3MOXKHO HCHOJIb30BAHHE BHJIEOMATEPUAIIOB),



UCCJIEIOBAHUE O0pa3lOB HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
HaOJI0ICHUE U3MEHEHHUS OKPACKU MHIUKATOPOB B PACTBOPAX KUCIOT U IIEIOYEH,
u3ydyeHue B3aumojeiicTBus okxcuga menu (II) ¢ pacTBOpoM cepHOM KHUCIOTHI,
KUCJIOT C MeTaulaMHU, pPEeakUui HEUTpAIN3alWH, ITOJIYyYEHHE HEpPaCTBOPHUMBIX
OCHOBAHHWMH, BBITECHEHHWE OJHOIO0 MeTajula APYTMM M3 PAacTBOpa COJIM, PEIICHUE
DKCIEPUMEHTAJIBHBIX 33/1ad MO0 TeMe «BakHeWlne KiIacchl HEOPraHUYECKHUX
COEIMHEHUI.

Iepunoanyecknit 3akoH u Ilepuoamuyeckasi cucreMa XHMHYECKHUX
aemMenToB JI. M. MenpgeneeBa. CtpoeHue aTomMoB. XHMH4YECKasi CBA3b.
OKHCINTETBLHO-BOCCTAHOBUTEIbLHbBIC PEAKIMHU

[lepBble MOMBITKH KiIacCU(UKALMM XUMUYECKUX 3JeMeHTOB. IloHsTHEe O
IpyNIax CXOJHBIX 3JEMEHTOB (ILIEJIOYHbIE U IIEIOYHO3EMEIbHBIE METAUIbI,
rajioreHbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUIBI
Y TUAPOKCHUJIBL.

Ilepronnyeckuii 3akoH. Ilepuoanueckas cucreMa XMMUYECKHUX 2JIEMEHTOB /1.
NU. MenneneeBa. KopoTkomepuonHas W JUIMHHONEpUOAHAs  (OpPMBI
[Iepronnueckoit cucrembl xumuueckux iemeHToB 1. . Menneneesa. [lepuonasr
u rpynmbl. OU3NYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB MEPUONA U
IPYIIIBI AJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sifiep. M3otonbl. DnekTponsl. CTpoeHue
AJIIEKTPOHHBIX ~ 000JIOYEK aToMOB TMepBbIX 20 XUMHYECKHX 3JEMEHTOB
[lepnogmueckonn cucremnl [[. 1. MenaeneeBa. XapaKTepUCTHKA XUMHYECKOTO
3JIEMEHTA 10 ero nosoxkeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEpPHOCTM WM3MEHEHUS pajJnyca aTOMOB XWUMHUYECKHUX JJIEMEHTOB,
METAJINYECKUX U HEMETAJUIMYECKUX CBOMCTB 110 IPYIIaM U IepUoaaM.

3nauenue [lepuoauueckoro 3axkoHa u [lepruoanyueckoil CUCTEMbI XUMUYECKUX
DJIEMEHTOB Ul pa3BUTUsA Hayku W mpaktuku. [[. WM. MenneneeB — yuy€HbIi U
IpaKIaHUH.

Xumuueckass cBs3b. KoBajleHTHas (HOJisipHass M HENOJSpHAas) CBS3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX 3JIEMEHTOB. FIOHHAs CBSA3b.

Crenenb  okucineHus.  OKHCINUTEIbHO--BOCCTAHOBUTEIBHBIE — PEAKLUU.
[Iponiecchbl OKMCIEHNs U BOCCTaHOBIEHNS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHrue oOpa3lOB BEIIECTB METAUIOB UM HEMETAJUIOB, B3aUMOJEHCTBHE
TUAPOKCUJA LIMHKA C PACTBOPAMHU KHUCJIOT M UIENOYEH, INPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ NPUMEPBl  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUU
(ropeHue, peakiiiy pa3ioKeHUs], COSTUHEHNS).

Mescnpeomemmnbnie ceasu



Peanuzanys MeXNpeaMETHBIX CBSA3€M INPU HM3YYCHHM XUMHUU B § Kiacce
OCYILECTBIISIETCSl 4YEpe3 MCIOJIb30BAaHME KaK OOIIMX €CTECTBEHHO--HAyYHBIX
NOHATUH, TAK W NOHITHUM, SBISIOIUXCS CUCTEMHBIMU JUIS OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.

OO1ue ecTecTBEeHHO--HAyUHbIE MOHATHS: HAYYHbIN (aKT, TUIIOTE3a, TeOpus,
3aKOH, aHallu3, CHUHTE3, KilacCU(UKAIMsA, IEPUOJUYHOCTb, HaOIIOACHNUE,
DKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEIb, SIBIICHUE.

@usuka: Marepus, aroM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOIIBI, PaJUOAKTUBHOCTD, MOJIEKYJA, JJIEKTPUYECKUM 3apsJl, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHME BEUIECTBA, ra3, (PM3MYECKUE BEIMYMHBI, €IUHULIBI
U3MEPEHHUsI, KOCMOC, TUIAaHETHI, 3B€3/1bl1, ConHIIE.

buonorus: dorocunres, apixanue, onocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
ITOJIE3HBIE UCKOMAEMBIE, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BeiecTBo U XuMHYecKasi peakius

Ilepronnyeckuii 3akoH. Ilepuoanueckas cucteMa XMMUYECKHUX 2JIEMEHTOB /1.
. MenneneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOWCTB
XUMHUYECKUX DJJIEMEHTOB IMEPBBIX TPEX MEPUOAOB, Kalaus, KaIbLUA W HX
COCIVMHEHUN B COOTBETCTBUM C IIOJIOKEHHUEM JJIEMEHTOB B Ilepmommyeckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHne BemecTBa: BHIBI XUMHUYECKOW CBSI3U. THIBI KPUCTAIIMYECKUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BEIECTB. XHUMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIacCaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BEUIECTB.

Knaccudukanysa XuMuyeckux peakuuid Mo pa3anvyHbIM MpU3HaKaM (110 YUCITy
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIIOBOMY 3(¢eKTy, Mo
U3MEHEHUIO CTETeHEN OKHUCICHHUS XMMHUYECKHX 3JIEMEHTOB, 10 0OpaTUMOCTH, IO
YYACTHIO KaTajau3aropa). JK30- U 3HIOTEPMHUYECKUE PEAKLIUU, TEPMOXUMUYECKUE
YpaBHEHMUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonstue 00 oOpaTUMBIX H
HEOOpaTUMBIX XUMHUYECKUX peakiusx. [loHATHe 0 rOMOreHHBIX U TeTepOTeHHBIX
peakuusax. [lonsatue o karanuse. [lonstue o xumnueckom paBHoBecuu. DakTOPBLI,
BIMSIOIIAE HAa CKOPOCTb XHMHUYECKOW PEaKUUH U IOJIOKEHUE XHMHYECKOTO
PaBHOBECHSI.

OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE ~ pEaKLUUU,  JJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  PEaKLUU. CocraBieHue  ypaBHEHUI



OKHUCIIUTEIIBHO--BOCCTAHOBUTENIBHBIX ~ PEAKUMA C  HMCIOJIB30BAaHUEM  METOJA
3JIEKTPOHHOT'O OajaHca.

Teopus 2IEKTPOIUTUYECKON JUCCOLMALMU. DIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
Karnonel, aHMOHbI. MeXaHH3M AMCCOLMALMHM BEUIECTB C PA3JIMYHBIMU BHJIAMU
XUMUYECKOH CcBs3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE 3JIEKTPOJIUTHI.

Peakuuu noHHOro oOMeHa. Y cioBus MPOTEKaHUs PEAKIMil HOHHOTO 0OMEHa,
IIOJIHBIE W COKpAalIEHHBIE HOHHBIE ypaBHeHUs peakuuid. CBoHCTBa KHUCIOT,
OCHOBaHMII W colel B CBET€ TMPEJACTaBICHUNA 00 DIEKTPOIUTHUECKON
nucconuanuu. KauectBeHHble peakiiuy Ha HOHBL. [IoHATHE O THIPOIIU3E CONEi.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMH KPUCTALNIMYECKUX PEHIETOK HEOPraHMYECKHUX
BEUIECTB — METAJUIOB U HEMETauIoB (rpadura U anmasza), CIOKHBIX BEILECTB
(xopuaa HaTpus), UCCIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peaklHu
OT BO3JICUCTBHS PA3IUYHBIX (DAKTOPOB, MCCIECIOBAHUE IIIEKTPOIPOBOJIHOCTH
pacTBOpPOB BEIIECTB, MpoOLEcca JUCCOLMALMM KHCIOT, IIEIOYeHd U  COJIed
(BO3BMOXKHO  MCIIOJIb30BAHME  BHJIEO MaTE€pUaloOB), IMPOBEJACHHUE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ MpPU3HAKW  [POTEKaHWs  peakuuid HMOHHOro  oOMeHa
(oOpa3zoBanue ocajaka, BbIIEJIEHUE Tas3a, oOpa3oBaHUWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX ~ IPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peakuui
(ropeHue, peakluuu pPas3oKEeHUsI, COCIMHEHUs), PaclO3HABaHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOLIBIO KAaYECTBEHHBIX pEAaKUUMd HA HOHBI, pEIICHUE
HKCIIEPUMEHTAJIbHBIX 3a]1a4.

Hemeranibl U MX coeinHEeHU

OO6mrast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue M (U3MUECKHue CBOICTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWUMHUYECKHE CBOWCTBA HAa MNpUMEpe  XJopa
(B3aUMOJEHCTBUE C METalJlaM{, HEMeTaUlaMy, IIeJIo4aMH). XJIOPOBOJOPO/I.
ConsiHast KucCoTa, XUMUYECKHE CBOMCTBA, MOJy4YEHHE, NMpUMEHeHUe. [lelicTBue
XJIOpa M XJOpPOBOJOPOJA HAa OpraHM3M 4YelOBeKa. BakHellnue XJIOpHIbl U HX
HaXOXKJEHUE B IPUPOJE.

Oo6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
MPOCTHIX BELIECTB — KUCIOPOAA U Cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOa
U cepbl. XUMUYeckue cBoiicTBa cepbl. CepoBOaOpO, CTpoeHue, (U3NYECKUe U
XUMUYECKHEe cBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTENN KUCIOTHBIX OKCHJIOB.
Cepnast kucioTra, (QU3NYECKME M XUMHYECKHE CBoiicTBa (oOmme Kak
OpeICTaBUTEN Kilacca KHUCIOT M crneuuduueckne). XUMHUECKHE peakliuy,
JeKalge B OCHOBE IPOMBIIUIEHHOTO CHOC00a IMOIY4YEHHUs] CEpPHOM KHCIOTHI.
[Ipumenenue cepHoil KUCIOThL. COJIM CEPHOI KHCIIOThI, KAUECTBEHHAS PEaKIIMs Ha



cynbdar-uoH. HaxoxnaeHue cepbl U €€ COEIUHEHHM B TMPHUPOJIC. XHUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEeH Cpelbl COCIMHEHUSIMH cepbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3/AyXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAICHUS.

OOmast xapaktepucTuka 371eMeHTOB VA-rpymnmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIC CTENIEHU OKHUCIEHHUS. A30T, pacnpoCTpaHEHHUE B MPUPOJIE,
dbusnyeckue U xumMuueckue cBoiictsa. KpyroBopor azora B npupojie. AMMHUAK, €ro
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOMyuyeHue U npuMenenue. Coiu aMMOHUS,
X (U3UYECKUE U XUMUYECKUE CBOMCTBA, MpUMEHEeHHE. KadecTBeHHas peakiius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOJydeHHe, (U3MYECKUE U XHUMHYCCKUE
cBOMcTBa (0OIIME Kak TMPEACTaBUTENS Kjacca KHUCIOT U cHerudUuuecKue).
Hcnonb3oBaHne HUTPATOB M COJIEM aMMOHHUSI B KadyecTBE MHHEpaJIbHBIX
ynoopeHuil. XuMru4ecKoe 3arpsi3sHeHUE OKPYKaIoIIel Cpeibl COSTMHEHUSIMHU a30Ta
(KUCIIOTHBIE JOXKIW, 3arpsi3HEHUE BO3AyXa, MOYBBI W BOAOEMOB). Docdop,
altoTponHele Moaudukauuu (ochopa, (GU3MUECKHE M XUMUYECKHE CBOMCTBA.
Oxcun docdopa (V) u bochopHas kuciaora, PU3NIECKUe U XUMHUIECKHUE CBOMCTBA,
nosrydenue. Mcnons3oBanue GocdaroB B KauecTBE MUHEPAIBHBIX YI00PEHUH.

O6mast xapaktepuctuka snemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapakTEpHbIE  CTENEHU  OKUCICHMS.  YTIEpoHd,  aJIOTPOITHBIE
MOAM(UKAIINKA, PACIPOCTPAHCHUE B MpuUpoae, (U3UYECKUE W XUMHUYCCKHEC
cBoiicTBa. Ancop6Orus. Kpyrosopot yriepoaa B npupoje. OKcuabl yriaepoja, ux
buznueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
MOJIy4YeHHE U TMPUMEHEHHE. DKOJOTUYECKHE MPOOJEMbI, CBS3aHHBIE C OKCUIIOM
yriaepoaa (IV), rumore3a riao0anbHOrO TOTEIJICHUS KIWMaTa, MapHUKOBBIN
s dekt. YronpHas KuciaoTa u €€ coyu, uX Pu3nuecKkue U XMMUYECKHUE CBOMCTBA,
NnoJiydeHrue W mnpuMeHeHne. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO3SIMCTBE.

[TepBoHaYaIbHBIE TTOHATHS 00 OPTaHUYCCKUX BEIIECTBAX KaK O COSTUHEHUSIX
yraepoja (MeTaH, 3TaH, dTUJICH, alleTHJICH, dTaHOJI, TJIMIIEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHbie HMCTOYHUKUA YTIIEBOJOPOAOB (Yyrojb, NPHUPOAHBIA Ta3, HEDTH),
MPOJAYKTHI WX TepepaboTku (OCH3MH), UX POJb B OBITY U TPOMBIIICHHOCTH.
[TonsiTHE O OMOJIOTMYECKH BaXKHBIX BEIECTBAX: KUpaX, Oelkax, yrieBojax — U X
ponu B OKM3HM 4eJoBeKa. MarepuaibHOe €IMHCTBO OpPraHUYeCKUuX W
HEOPTaHWYECKUX COCTMHCHUU.

KpemHunii, ero ¢usnyueckue W XUMHYECKHE CBOMCTBA, TOJNYYCHHE W
npumeHenue. CoenuHeHHs KpeMHHUsT B mpupone. OOmme mnpeacTaBieHUs 00
okcuzae kpemuus (IV) u kpemuueBoil kucnote. CHIMKaThl, UX UCIOJIb30BAaHUE B
ObITYy, B IPOMBIIIUICHHOCTU. BakHelIlue CTpOoUTENIbHbIE MaTepualbl: KEpaMHKa,



CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobiempl 0€30macHOrO HCIOJIb30BAHUS
CTPOUTENIBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

M3y4eHHE 00pa3l0B HEOPraHMYECKUX BEIIECTB, CBOMCTB COJISTHOM KHCIIOTHI,
MIPOBEICHUE KAYECTBEHHBIX PEAKIIMN Ha XJIOPHUJI-MOHBI U HAOIOICHHUE MPU3HAKOB
UX TPOTEKAHMsI, ONBITHL, OTpa)Kalliue (QU3NYECKHUe W XHUMHUYECKHE CBOMCTBa
raJIOTEHOB M UX COEIUWHEHUN (BO3MOXKHO HCIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAKOMJICHHE C O0Opa3lamMu XJIOPUAOB (TaJOTE€HUIOB), O3HAKOMIICHHE C
oOpaslamu  ceppl W €€  COCOUHEHUSMH  (BO3MOXKHO  HCIIOJIb30BaHUE
BUJICOMATEpUAIIOB), HAOJIIOAEHUE Mpoliecca OOyIIIMBaHUS caxapa Mo JehCTBUEM
KOHIICHTPUPOBAHHON CEPHOM  KHUCJIOTBI, H3YYEHUE XHUMHUYECKUX CBOICTB
pa30aBIIeHHOMN CEpPHOM KUCIIOTHI, MPOBE/ICHNE KAaUeCTBEHHOM peakIuu Ha Cylbdart-
MOH W HaOJIOJICHHE MpHU3HaKa €€ MPOTEKaHWs, O3HAKOMJICHUE C (DU3UYECKUMU
cBoiicTBaMu a3ora, (¢ochopa MU HUX COEIUHEHHH (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), 00pa3iaMu a30THBIX U (HOCHOPHBIX yAOOpEHUH, MoIyyeHue,
coOupaHue, pacro3HaBaHWE€ M M3Y4YCHHE CBOWCTB aMMHaka, TMpPOBEICHUE
KaueCTBEHHBIX PEaKIMid Ha MOH aMMOHHS U (pocdar-uoH U u3ydyeHue Npu3HaAKOB
UX IPOTEKAHHUsI, B3aMMOICMCTBAE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIBIO
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB), M3y4YCHUE Mozenei
KPUCTAJUIMYECKUX PEmETOK anmasa, Trpadura, ¢ywiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  afCOPOIIMM  PACTBOPEHHBIX BEHIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJIydeHHE, COOMpaHUE, paclOo3HABAHUE U M3YUYEHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJECHUE KAaYeCTBEHHBIX PEAKIMA Ha KapOOoHAT U
CUJIMKAT-UOHBl W HW3YYEHHE TMPU3HAKOB HUX TMPOTEKAHMS, O3HAKOMJICHHE C
NPOAYKIMENW CHUJIMKATHOM MPOMBINUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a7a4 1o teMe « BaxxHenume HeMETaIUIbl U UX COCIUHEHUSD.

MeTauibl 1 MX COeIMHEHUS

OO6m1as XxapakTepUCTUKa XUMUYECKUX JJIEMEHTOB — METAJNIOB Ha OCHOBAHUU
ux nosioxkeHuss B llepuomnmueckor cucreme xumuuyeckux snemeHtoB [, .
MenneneeBa u cTpoeHusi atomMmoB. CTpoeHHE MeTauioB. MeTamindeckasi CBsi3b U
METAJIMYECKasi ~ KpPUCTA/UIMYECKas  pelmI€TKa.  DJIEKTPOXUMUYECKUU Pl
HaIpspKeHUN MeTaiioB. u3znueckue U XUMHUECKHE CBOMCTBA MeTaiioB. O0mue
crocoObl ToydeHuss MeTauioB. [loHsTHE O KOppo3UHM METAJIOB, OCHOBHBIC
CrocoObl 3amuThl X OT Kopposuu. CruiaBel (CTallb, YyTyH, AIOPATIOMUHUMH,
OpoOH32a) ¥ UX IPUMEHEHNE B OBITY U IPOMBIIIEHHOCTH.

[Ilenounble MeTambl: noynoxkeHue B [leproanyueckoil cUCTEME XUMUYECKUX
anemeHToB /. M. MenaeneeBa, CTpO€HHE MX aTOMOB, HaXOXJIECHHE B IPHUPO/IE.
duznyeckre U XUMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbl U



TUAPOKCUABl HATpusi W Kauus. [IpuMeHeHHWe IIEeNOYHBIX METAUIOB U HX
COEJIMHEHUM.

[[lenoyHO3eMENbHBIE METAJUIBI MarHMii HW  KaJblUW: IIOJIOKEHHE B
[lepnonuueckon cucreme xuMuueckux sneMeHToB [[. 1. MenneneeBa, crpoeHune
MX aTOMOB, HaX0XJAEHUE B Ipupoae. PU3nUecKre U XUMAYECKUE CBOMCTBA MarHus
U Kanpuusa. Baxueimue coeauHeHHs Kaiblus (OKCUJ, THUIAPOKCHI, COJIN).
JKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.

AmmoMuHUN: TIosiokeHue B [lepuoandeckoi cucteMe XMMUYECKUX SJIEMEHTOB
J. . Menneneesa, cTpoeHHne aTtoma, HaxOKJIE€HHME B npupone. Pusnueckue u
XUMHUUYECKUE CBOMCTBA altOMUHUSA. AM(POTEpPHBIE CBOMCTBA OKCHAA U TUIPOKCHU]IA
ATIOMHUHUSL.

Keneszo: nonoxenue B [lepuoandeckoil cucteMe XMMAYECKUX 3JIEMEHTOB /.
N. MeHnneneeBa, CTpOEHHE aroMa, HAaxXOXAeHHWe B mnpupoae. dusznueckue u
XUMHUYECKUE CBOMCTRA xkene3a. OKCUIbI, TUIPOKCcUIbl U conu xkenesa (II) u sxenesa
(III), ux coctaB, CBOMCTBA U MOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C oOpasllaMi METAJIOB M CIUIaBOB, MX (PU3UYECKUMHU
CBOMCTBaMHU, M3Y4Y€HHUE  PE3YyJIbTATOB  KOPPO3UU  METAIOB  (BO3MOXKHO
WCIIOJIB30BaHUE BHUJCOMATEPUATIOB), OCOOCHHOCTEH B3aWMOJEUCTBUS OKCHJA
KIbIIUSI W HATpus C BOJOM (BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPUAIIOB),
MCCIIEIOBAHUE CBOMCTB >KECTKOM BOJIBI, IIpOLecCa TOPEHUS XKeje3a B KUCIOPOJE
(BO3BMOXKHO  KCMOJIb30BAaHME  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KAQYECTBEHHBIX PEAKIMi HA WOHBI: MarHus, KaJblHs, AJTIOMUHUS, [IMHKA, JKEJIe3a
(1) u xeneza (III), meau (1I), HaOnrOAEHUE M OMUCAHUE MPOLECCOB OKPALIMBAHMS
IJJAaMEHH MWOHAaMU HaTpHs, Kalus W Kaiblusd (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), HCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB THIAPOKCHUIA ATTFOMUHUS
Y TUJIPOKCHUJIA IIMHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3aj/1ad Mo TeMe «Baknenue
METaJUIbl U KX COCTMHEHUS.

XuMHS M OKPYXKAKOLIAS Cpeaa

BemecTtBa m Marepuanbl B ITOBCEIHEBHOM KHU3HM YeEIOBEKa. be3omacHoe
WCITOJIb30BAHUE BEIISCTB M XUMUYECKUX peaknuii B ObiTy. [lepBas momMorib mpu
XAMHUYECKUX 0KOTax U OTPABIICHUSX.

XUMUYECKOE 3arps3HEHHE OKpYKawleh cpeibl (MpeaeiabHas T0mycTuMast
KOHIIeHTpalus Bemects, nainee — [1/IK). Ponb xuMun B pelieHHH 3KOJIOTHYECKUX
npooJieM.

Xumuueckuii IKcnepumenm:

u3ydyeHue oOpaslioB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEpPHBIE
MaTepualbl).

Mescnpeomemmnuie ceasu



Peanuszanus MeXNpeIMETHBIX CBSI3€M MpU W3YYEHHH XUMHUM B 9 Kiacce
OCYUIIECTBJISICTCS. 4Yepe3 HCIIOJIb30BAaHUE KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX
MOHATUM, TAK W MOHATHM, SIBISIOMIUXCS CUCTEMHBIMH JJISI OTIEIBHBIX IPEAMETOB
€CTECTBEHHO--HAYYHOTO [UKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUIOTE3a, 3aKOH,
TEOpUs, aHallM3, CHHTE3, KJIacCU(pUKALMs, TEePUOAUYHOCTh, HAOIIOACHHE,
DKCHEPUMEHT, MOJICIMPOBAHUE, HU3MEPEHUE, MOJIEb, SBJICHUE, IMTAPHUKOBBIN
3¢ (DEKT, TEXHOIOTHS, MAaTEPHUATTBI.

®usuka: Marepus, aroM, 3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIH],
W30TOIbI, PaJUOAKTUBHOCTh, MOJICKYJa, 3JIEKTPUYECKUM 3apsii, MPOBOJHUKH,
MOJIYIPOBOJTHUKH,  JTUDJIEKTPUKHU, (POTOIIEMEHT, BEIIECTBO, TeElO, OOBEM,
arperaTHoe COCTOSIHHE BELIECTBA, I'a3, PaCTBOP, PACTBOPUMOCTh, KpUCTAILUINYECKAs
pemeTka, CIuiaBbl, (PU3NYECKUE BEIUYUHBI, €IUHMIBI W3MEPEHUS, KOCMUYECKOE
MPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: dorocunres, npixanue, Ouocdepa, PKOCUCTEMA, MHUHEPAIBLHBIE
yI00pEeHHS, MUKPOIJIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHbIEC BEIIECTBA.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE MOPOJBI,
MOJIC3HbIC HCKOTIaeMbIE, TOIJIUBO, BOJHBIC pecypchl.



IINTAHUPYEMBIE PE3YJBbBTATBI OCBOEHHA ITPOI'PAMMBI 11O
XUMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pE3yJbTaTbl OCBOEHHUS IPOrPaMMbl OCHOBHOIO  OOIIETro
o0Opa3oBaHMsI JOCTUTAIOTCS B XOA€ OOyYEHHUS XMMHUU B E€IUHCTBE y4yeOHOU U
BOCIIUTATENBHOMN EATEIIBHOCTH B COOTBETCTBUU C TPAAULIUOHHBIMA POCCUHMCKUMU
COLMOKYJIbTYPHBIMM M JTYXOBHO-HPAaBCTBEHHBIMH ILIEHHOCTSIMH, IPUHATBIMU B
oOIIecTBe MpaBWIaMM M HOPMAaMH TOBEACHHS M CIIOCOOCTBYIOT IIpoIeccam
CaMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALIUN O0yYaOIIUXCSl.

JIMYHOCTHBIE  pe3ydbTAaThl  OTPaKalOT  TOTOBHOCTh  OOYyYaOLIUXCS
PYKOBOJCTBOBATbCA CHCTEMOM TO3WUTHUBHBIX LEHHOCTHBIX OpHEHTAUUMWd U
pacIIMpeEHNE ONbITA ACATEIBHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCTIMTAHUSA:

LIEHHOCTHOI'0 OTHOWICHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
U HAyYHOMY HACIEIUIO, NOHUMAaHMS 3HAYECHUS XUMHYECKOM HAyKU B JKU3HU
COBPEMEHHOr0 OOILECTBA, CIIOCOOHOCTH BIAJIETh JAOCTOBEPHOM HH(pOpMAaIMEil o
MEPENOBBIX JOCTHMKEHUSAX W OTKPBITHUSAX MHUPOBOM M OTEYECTBEHHOM XHMHH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00 yCTPOICTBE MHUpa U OOIECTBA;

2) rpasKIaHCKOr0 BOCTIUTAHUSA:

NPEACTABICHAS. O COLMAIBHBIX HOPMAax W MNPAaBUJIAX MEKINYHOCTHBIX
OTHOUIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  Y4EOHO-UCCIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JeSITEIbBHOCTH, TOTOBHOCTU K Pa3HOOOpa3HOW COBMECTHOM JAEATEIBbHOCTU IIpU
BBIMIOJITHEHUM Y4€OHBIX, I103HABATEIbHBIX 3a7ay, BBIMOJIHEHUH XHUMHUYECKUX
HKCIIEPUMEHTOB, CO3JJaHUU YYEOHBIX POEKTOB, CTPEMJIEHUS K B3aMMOIIOHUMAHHIO
W B3aUMOIIOMOIIM B TIpollecCe€ OITOM y4YEOHOM JESITEIBbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE TOBEAEHHWE M IIOCTYIKM CBOMX TOBApHUILEH C ITO3HULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUS ITOCIEACTBUN IOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 IIO3HAHMSL:

MHPOBO33PEHYECKHUE TPEJICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKIIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHSA HAyKH U COCTaBIISIOLINE
OCHOBY I TOHMMAaHHUS CYIHOCTH HAyYHOW KapTHHBI MHpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUS IPUPOIBI, B3aUMOCBS3AX 4YEIOBEKa C
IIPUPOIHOU CPENOH, O POJIM XMMHUU B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

II0O3HABATEJIbHBIE MOTHUBBI, HAIIPaBJICHHBIE Ha ITOJIYYEHUE HOBBIX 3HAHWUU IO
XUMHH, HEOOXOAUMbIE IJi1 OOBSCHEHUS HAaOIIOAaeMbIX IPOLIECCOB U SIBICHUH,
MO3HABATENbHOM, MHPOPMAIIMOHHON U YHTATEIbCKOM KYyJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITENIBHOM pabOThl C y4e€OHBIMH TEKCTaMH, CHpPaBOYHON



JUTEPATYPON, JIOCTYNHBIMU TEXHUYECKUMH CpeACTBaMU HH()OPMAIMOHHBIX
TEXHOJIOT UM,

UHTEpeC K OOYyYEeHHMIO M TO3HAHUIO, JI0003HATEIBHOCTh, T'OTOBHOCTH U
CIOCOOHOCTh K  caMO0Opa30BaHUIO, TMPOEKTHOW U  HMCCIEIOBATEIbCKOM
JIEATEIIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPABICHHOCTU W YPOBHS OOyUEHHS B
JaJIbHEHIIIEM;

4) popmupoBaHusi KyJbTyPbI 310POBbSI:

OCO3HAHHUE IICHHOCTH KHW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUU U
HETPUATHE BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS AJIKOTOJISI, HAPKOTUKOB, KypeHUs),
HEOOXOJAMMOCTA COOJIOJIEHUs TpaBWI OE30MaCHOCTH TMPU OOpaIlleHUU C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHON KU3HU;

S) TpyA10BOIr0 BOCIIUTAHUS:

MHTEpEC K MPAKTUYECKOMY M3YUYCHUIO TPodeccril U Tpy1a pa3IuyHOTo poja,
YBaXKEHHUE K TPYLy M pe3yibTaTaM TPYIAOBOH IEATEIbHOCTH, B TOM YHUCJE Ha
OCHOBE TMPUMEHEHUs TMPEJAMETHBIX 3HAHUW 10 XUMHUHU, OCO3HAHHBIA BBHIOOD
WHIUBUyaJIbHON TPAEKTOPUU MPOJOHKEHUS 00pa3oBaHus ¢ YYETOM JTMUHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
ycrenrHon npodeccuoHaaIbHON eSITENHbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCHOHAIBHON CPEJIE;

6) PK0JIOrHYeCcKOro BOCIIMTAHUS

HKOJIOTHYECKU LEJIECO00pa3HOE OTHOIIEHHE K MPUPOJAE KaK HCTOYHHKY
YKU3HHU Ha 3emiie, OCHOBE €€ CYIIeCTBOBaHUS, MOHUMAaHUE LIEHHOCTU 3JI0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3MYecCKOMY M TICHXHMYECKOMY 37I0pPOBBIO, OCO3HAHHE IEHHOCTH COOJIIOICHUS
npaBuiI 0€30MaCHOTO MOBEIEHUS MTPHU padOTe C BEIIECTBAMH, a TAK)KE B CUTYaIIUSX,
YTPOXKAIOIIUX 370POBbIO U KU3HU JIFOJIEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, MOJydaeMble MPU MU3YYECHUU XUMUH, IS
pEILICHUS 3a/1a4, CBSI3aHHBIX C OKPYKAIOILIECH MPUPOJHON CPENOH, I MMOBBILICHUS
YPOBHSI  DKOJIOTUYECKOW  KyJNbTYPhl, OCO3HAHHUS TJOOATBHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJIEeM M TMyTeH UX peIIeHUs MOCPEACTBOM METOJOB XUMUH,
AKOJIOTUYECKOTO MBIIIJICHUS, YMEHHUSI PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHUKAaTUBHOMN U COLMAIIHOW MPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATDHI

B coctaBe MeTanpeAMETHBIX pe3yJbTaTOB BBIACISAIOT 3HAUYMMBIC JJIA
dbopMHpOBaHUS MHUPOBO33PEHHS OOIEHAYyYHbIE TOHSATUS (3aKOH, Teopwus,
NPUHIUI, TUIIOTE3a, (DAKT, CUCTeMa, MPOIIECC, SKCIEPUMEHT U JIPYTO€.), KOTOPbhIE
UCIIOJIb3YIOTCSl B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEeIMETax W MO3BOJSIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O IICJIOCTHOU



HAy4YHOM KapTHUHE MHpA, U YHUBEpCaJIbHbIE yueOHbIE IeUCTBUS (IT03HABATENIbHbIE,
KOMMYHUKATHBHBIC, PETYJISATHUBHBIC), KOTOphIE 0OecneunBaroT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJIAHUPOBAHUIO M OCYILIECTBICHUIO Y4eOHOU
JEATEIIbHOCTH.

ITo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIe J1eiicCTBUS

Ba3oBble JJoruueckue JelicTBUA:

YMEHUSI MCIOJIb30BATh MPUEMBI JIOTUYECKOTO MBIIUICHUSI MPU OCBOCHUU
3HAHWM: PACKPBIBATh CMBICI XMMHUYECKHX TMOHATHNA (BBIAEIATh WX XapaKTePHBIE
MPU3HAKHN, YCTAaHABIMBATh B3aMMOCBS3b C JPYTUMHU TIOHSTHIMH), UCIIOJIB30BAThH
TIOHATHS JIJIs1 OOBSICHEHUS OT/ICIBHBIX ()aKTOB M SBJICHHUM, BEIONPATh OCHOBAHUS U
KPUTEPUH ISl KIAaCCU(PUKAIMKU XUMHUYECKUX BEIIECTB U XMMHUUYECKHX pPEaAKIUH,
yCTaHaBJIMBATh MPUYUHHO-CIICJCTBEHHBIE CBS3U MEXKIY OOBEKTaMH H3YyYCHUS,
CTPOUTH JIOTHYECKHE PACCYXACHUS (MHAYKTUBHBIC, ACIYKTUBHBIC, 110 aHAJIOTHH),
JIeTIaTh BBIBOJIBI U 3aKIIOUCHUS;

yMEHUE TMPUMEHSTh B TIPOILIECCe TO3HAHUA TOHATHS (MPEAMETHBIE U
MeTarpeIMETHbIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yeMbI€ B XUMUH,
peoOpa3oBbIBATh MIUPOKO MPUMEHSIEMbIE B XUMUU MOJICJIbHBIC TTPEICTABICHUS —
XUMHUYECKUN 3HAK (CHUMBOJ DJIEMEHTa), XuMudeckas (opmysia W ypaBHEHUE
XUMHUUYECKON peakiy — MpU PEIICHUH Y4eOHO-TTO3HABATENbHbBIX 3aj/1ad, ¢ Y4ETOM
ATUX MOJICTBHBIX MPECTABICHUN BBISBISITH U XapaKTEPU30BaTh CYIIECCTBEHHbBIC
MPU3HAKH M3YyYaeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBIABJISITh  OOIME  3aKOHOMEPHOCTH, MPUYHMHHO-CIEJACTBEHHBIE CBSI3M U
MPOTUBOPEYHS B U3YIACMBIX TIPOIIECCAX U SIBJICHUIX.

ba3oBble uccienoBaTelbcKme 1eiiCTBUSL:

YMEHHUE HCIOIh30BaTh MOCTABICHHBIE BOIPOCH B KAaue€CTBE WHCTPYMEHTA
MO3HAHWSA, a TaKKe B KAayeCTBE OCHOBBI i (POPMUPOBAHHUS THUIIOTE3BI TIO
MIPOBEPKE MPABUIIBHOCTH BBICKA3bIBACMBIX CYXKICHU;

MPUOOPETEHUE OMbITa 10 TUIAHUPOBAHHUIO, OpPraHU3AMU M MPOBEIACHUIO
YYCHHUYECKUX JKCIIEPUMEHTOB, yMEHWE HaOmomaTh 3a XOJOM IMpoIiiecca,
CaMOCTOATEILHO MPOTHO3UPOBATH €0 Pe3yJbTar, (GopMynIupoBaTh 000OIIEHUS U
BBIBOJIBI TIO PE3yJIbTaTaM MPOBEAEHHOTO OTbBITA, HCCIICIOBAHUS, COCTABIATH OTUET
O MpoJIeNIaHHOM padoTe.

Pabora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATHP W WHTEPIPETUPOBATH HHGPOPMAITUIO
pPa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TIOTydaeMyl0 U3 Pa3HbIX UCTOYHHKOB
(HayyHO-TIOMYyJIApHAs JHUTEepaTypa XUMHUYECKOTO COJEpXaHUs, CIPABOYHBIC
nocobusi, pecypchl MHTepHEeTa), KPUTUYECKU OIIEHUBATH MPOTUBOPEUYHUBYIO H
HEJI0OCTOBEPHYIO UH(OPMAIIHIO;



yMEHUE TPUMEHSATh Pa3u4yHble METObl U 3alpOChl MPU MOUCKE U OTOOpE
uH(MOpPMAIUU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX [Jisi BBIMOJIHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7]a4 ONPE/IEIEHHOTO TUIA, TPUOOPETEHHUE OMbITA B
o0nacTd MCHOJB30BAaHUS HMHPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIJICHUE KYJIbTYpOH aKTUBHOI'O MUCIOJBb30BAHUS PA3IMYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOATENILHO BHIOMPATh ONTUMANIBHYIO (hOpMY TpeacTaBieHus] HHPOpMaAIUU U
WUIIOCTPUPOBATh pEHIaEMbIe 3aJaud HECIOKHBIMUA CXEMaMH, JHarpaMMmaMu,
npyrumu popmamu rpauKu U UX KOMOWHAIUSIMU;

YMEHHE HCIIOJIb30BaTh U AaHAJIM3MpPOBaTh B IIpolecce Y4YeOHOH W
UCCJIEI0BATENBCKOW JEATEIbHOCTH MH(POPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIBCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPY’KAIOIIEW IMPUPOIHOU
Cpelbl.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe 1eHCTBUS:

yMEHHUsI 3aJlaBaTh BOINPOCHI (B XOJ¢ Juaiora W (WIM) JIHUCKYCCHUHU) TIO
CyLIeCTBY  OOCYyXKJaeMol  TeMbl, (OpPMYJIUPOBaTh CBOU  IPEIJIOKECHHUS
OTHOCHUTEJBHO BBIITOJIHEHMS PEJI0KEHHOM 3a1a4H;

YMEHUS  NPEICTaBIATH  IOJYYEHHBIE  pe3yibTaTbl  IIO3HABATEJIBHOM
NEATEIbHOCTH B YCTHBIX W TUCBMEHHBIX TEKCTaX; JeJlaTh MpPE3EHTALUI0
pPE3yNbTATOB BBIMOJHEHUS XMMHUYECKOTO JKCIEpUMEHTa (J1a00paTOPHOrO OMbITA,
1abopaTopHOI pabOTHI IO MUCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO MTPOCKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABATEJIbHOM W MCCIENOBAaTEIbCKOM  JACSATENbHOCTH  MpPU  PELIECHUU
BO3HMKAIOIIMX NpOOJeM Ha OCHOBE Y4yé€Ta OOIIMX WHTEPECOB M COIJIACOBAHMS
no3uuui (o0cyXaeHusi, OOMEH MHEHHUSIMH, «MO3TOBBIE IITYPMbI», KOOPAHHALIUS
COBMECTHBIX JCHCTBUM, OIpPEACICHHE KPUTEPUEB II0 OLEHKE KadyecTBa
BBITNIOJIHEHHOM paboThl U JpyTHE).

PerynsiTuBHbIE YHHBepCcAJbHbIe Y4eOHbIe 1eHCTBUS:

YMEHUE CaMOCTOSITEJIbHO ONPENEsATh UENH JEATebHOCTH, MIaHUPOBATh,
OCYILIECTBIISITh, KOHTPOJIUPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesATeTbHOCTh, BBIOUpaTh Harbosee 3pheKTUBHBIC CITOCOOBI pelieHusT yUeOHbIX U
NIO3HABATEJIbHBIX 33Ja4, CaMOCTOSITEJIBHO COCTAaBJIATh WM KOPPEKTHUPOBATH
MIPEUIOKEHHBIM  QJITOPUTM  JCHUCTBUUA [PU BBIIIOJHEHUM 33aJaHUM C Yy4ETOM
MOJIYYeHUS] HOBBIX 3HAHUU 00 M3y4daeMbIX OOBEKTaX — BEIECTBAX M PEAKIMSIX,
OLICHMBATh COOTBETCTBUE IIOJIyYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCITI0JIB30BaTh ¥ aHAIIM3UPOBATh KOHTEKCTHI, PEJIAraeMbI€ B YCIOBUU 33IaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX PE3YNbTATOB IO OCBOCHHUIO 00s3aTEIbHOrO
COJIEpKaHMs, YCTAaHOBJIEHHOTO JaHHOW (enepanbHON pabodeil mnporpamMMon,
BBIJICTISIIOT: OCBOCHHBIE OOYYAlOIIMMKCS Hay4HbIE 3HAHUS, YMEHHUS U CIIOCOOBI



JNeucTBul, crnenuduueckue I TpeAMETHONM o0nactu  «XUMHS», BB
JNEATEIBHOCTH MO  MOJYYEHHID HOBOIO  3HAHUS, €ro  HWHTEpIpETalUH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YU€OHBIX U HOBBIX CUTYyAIlUsIX.

K xoHiy 00yueHus B 8 kiacce npeMEeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE

JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUaIOIUXCS YMEHHIA:

e PpACKpBIBaTh CMBIC] OCHOBHBIX XMMHUYECKHX IMOHSATHNA: aTOM, MOJIEKYJa,
XUMUYECKUH 3JIEMEHT, MPOCTOE BEUIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI AaTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COEIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJl, KHCJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XMMHUYECKasl peakius, KiacCU(UKAIUs pPEeaKui: peakiuu
COCIMHEHUSA, PEaKIUU PAa3JIOKEHUS, PEAKIUU 3aMEIICHUS, PEaKIUU
0OMEHa, 3K30- U SHJOTEPMHUUYECKHE PEAKIIMH, TEIIIOBOU 3P (EKT peakiuu,
AIpO aTOMa, JJIEKTPOHHBIM CJOM aroma, aTOMHasi OpOHUTalb, PagUyC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAA W HEMOJSIPHAs KOBAJICHTHAsl CBA3b,
VOHHAs CBs3b, UOH, KATUOH, aHWOH, PacTBOp, MaccoBas J0Js BELIECTBA
(mpolieHTHAs! KOHIIEHTpAIlUs) B PpacTBOPE;

e WJUIIOCTPUPOBATH B3aWMMOCBSI3b OCHOBHBIX XHMHUYECKUX TOHSATHU W
MPUMEHSITh 3TU NOHATHUS MPU ONMKUCAHUU BELIECTB U UX MPEBPALLICHUI;

e HCIOJBh30BaTh XHWMUYECKYIO CHUMBOJHKY JJIS COCTaBiCHHUS (HopmMys
BEIIECTB U YPABHEHUN XMUMUYECKUX PEAKIUN;

e OIpENENSATh BAJIGHTHOCTh ATOMOB JIEMEHTOB B OMHAPHBIX COCIUHECHUSIX,
CTENEHb  OKHUCJICHHMS  JJIEMEHTOB B  OMHApPHBIX  COCJAMHEHUSX,
MIPUHAJIEXKHOCTh BELIECTB K ONPEACIEHHOMY KJIACcCy COCIMHEHHUMU IO
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAJIGHTHAas W HMOHHAs) B
HEOPraHUYECKUX COCIMHEHHUSX;

e packpeiBaThb cmbich Ilepuognueckoro 3akona JI. WM. Mengeneesa:
JIEMOHCTPUPOBATh TOHUMAHUE NEPUOAUYECKON 3aBUCUMOCTU CBOWCTB
XAMHUYECKUX 3JIEMEHTOB OT MX MOJOXeHus B llepromnueckoin cucreme,
3aKOHOB COXPaHEHMSI MacChbl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YUYE€HUSI, 3aKOHAa ABOTraJpo;

e OIKCHIBATh W XapakTepu3oBaTh TabmuuHyto ¢opmy Ilepuoauueckoit
CUCTEMbl XHUMHMUYECKHUX OJJIEMEHTOB: pa3iaudaTh I[OHATHUS «TJaBHAs
nonarpynna (A-rpynmna)» u «mnodounas noarpymnmna (b-rpynmna)», maneie u
OoJbIIME TEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPbIE HMEIOTCS B
tabnuue «llepuoanueckass cucremMa XxuMuyeckux saementoB . .
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sapa, oOllee Yucio 3IeKTPOHOB
U pacnpeeeHue uX Mo 3JIEKTPOHHBIM CII0SIM);

KJ1acCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIlEeCTBa,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PEaKIUU
BEIIECTB, M0 TEIJIOBOMY 3D (PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHUE CBOWMCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPIKIasi ONMMCAHNE MPUMEPAMU MOJICKYIISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIINN;

IIPOTHO3UPOBATh CBOKCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYE€CTBEHHOIO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX IMPEBpaAllCHUA B
pPa3JIMYHBIX YCIIOBHUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYKO MacChl
BEILIECTB, MAaCCOBYIO [OJII0 XHMHYECKOTO 3JIEMEHTa 10 (opmyie
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOWU PEAKIUU;

MPUMEHSTh OCHOBHBIE OINEPALMM MBICIUTENBHON AEATEIbHOCTH — aHaJu3
U CUHTE3, CpaBHEHHE, 0000IICHHE, CHUCTeMAaTHU3aIuio, KJIacCU(PUKAIIUIO,
BBISIBJICHUE MPUUYUHHO--CJICJCTBEHHBIX CBS3EH — ISl U3YyUYCHHUS] CBOMCTB
BEIIECTB U XUMHUYECKUX PEaKIHM, €eCTeCTBEHHO-HAYYHBIE METOJIbI
MO3HAHUA — HAONIOJCHUE, U3MEpPEHUEe, MOJCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN 1 MBICTICHHBIN);

CIENOBAaTh  MpaBWjaM  TMOJIb30BAHUA  XUMHUYECKOM  TMOCYJIOM W
J7a00paTOpHBIM  O0OpYJOBaHMEM, a TaKXKe IMpaBWaM OOpAIlCHUS C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIMSIMU TI0 BBINOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUI0O U COOMpAHHUIO
ra3oo0pa3HbIX BENMIECTB (BOAOpOAa H KHUCJIOPOJa), MPUTOTOBIICHUIO
pacTBOPOB C ONPEAETEHHOM MACCOBOW MI0JIEM PACTBOPEHHOIO BEIECTBA,
IJJAHUPOBAaTh W MPOBOJUTH  XUMHYECKHE  DKCIEPUMEHTHI IO
pacIio3HaBaHHUIO PACTBOPOB HIEIOUYEH U KUCIOT C OMOIIBIO MHIUKATOPOB
(;makmyc, heHondTaaenH, METHIOPAHK U JPYTHE).

K koHiy oOyuenus B 9 kjacce npeIMeTHbIE Pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBIC OCHOBHBIX XHMHUYECKUX TOHSATHUNA: XUMHUYECKUM
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTUOH, aHHMOH, MPOCTOE BEIIECTBO,
CJIO)KHO€ BENIECTBO, BaJIEHTHOCTb, 3JIEKTPOOTPUIATEIBLHOCTh, CTEIECHb
OKHUCJICHHS, XUMUYECKasl peaKIlusi, XUMUYecKas CBs3b, TEIUIOBOU >PdeKT
peakiuuu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEAJIEKTPOJUTHI, DJIEKTPOJIUTUYECKAS JTUCCOLMAINS, PEaKUUU HOHHOIO
oOMeHa, KaTaiu3aTop, XWMHYECKOE paBHOBecHe, OOpaTUMbIE W



HEOOpaTUMBbIE pEaKIMM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIE PEAKIUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKHCIEHHE W  BOCCTaHOBJICHHUE,
aIIOTponus, aM(pOTEPHOCTh, XUMHUYECKas CBsA3b (KOBAJICHTHAas, MOHHAs,
METaJuInYecKasi), KpHUCTAUIMYECKass pemeTKa, KOpPpO3Hs METAaJUIOB,
CIUIaBbl, CKOPOCTb XUMHUYECKOM peaKIuu, TMpEeAeNbHO JOMyCTUMAs
koHueHtpanus [IJIK BemniecTna;

WUTKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX [MOHATHU U
MPUMEHSITH 3TU OHSTUS MPU ONMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIIONb30BaTh XHUMHMUYECKYI0 CHUMBOJHKY [UIsl COCTaBieHUS (opMyIl
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIUN;

ONPENIENATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMHUYECKUX JIEMEHTOB B
COCIIMHEHUAX Pa3JIMYHOIO COCTaBa, MPHUHAIIECKHOCTh BEIIECTB K
ONpeAeNEHHOMY KJIACCy COEIMHEHUW 1o (opmyjiaM, BHA XHUMHUYECKON
CBA3M (KOBAJEHTHAs, WOHHAsA, MeETaJuIMYecKas) B HEOPraHUYECKUX
COEMHEHMSIX, 3apsA] MOHA MO0 XMMHUYECKOH (hopmyre, XapakTep Cpelsl B
BOJIHBIX PACTBOPAX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PEIETKN KOHKPETHOTO BEILECTBA;

packpeiBath cmbica Ilepuoamueckoro 3akona [[. WM. MeHneneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAaHUE: OIUCHIBaTh W XapaKTEpHU30BaTh
tabnnunyo (opmy llepuoanueckoil cucTeMbl XMMHUECKHX 3JIEMEHTOB:
paznuyaTh TOHATUSA «rjaBHas noarpymnmna (A-rpynma)y U «mnobodHas
noarpynna (b-rpynmna)», manbsie u OOJbIIME MEPUOIBI, COOTHOCUTH
0003HayYeHusl, KOTOpbIE HMEIOTCA B TNEPUOJUYECKON Taldiuue, ¢
YUCJIOBBIMU  XAPAaKTEPUCTUKAMU  CTPOEHUSI  aTOMOB  XUMHUYECKUX
JIEMEHTOB (COCTaB W 3apsija  sijapa, oOIee 4YUCIO DJIEKTPOHOB H
pacrpeieieHue HMX MO D3JEKTPOHHBIM CJOAM), OOBSICHATH OOIIMe
3aKOHOMEPHOCTH B M3MEHEHHHU CBOWCTB 3JIEMEHTOB M MX COEIMHEHHH B
npejesax MallbIX MEePUOIOB U TJIABHBIX MOJTPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YHUCIy M COCTaBy Y4YaCTBYIOIIMX B PEaKIUU
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO0 M3MEHEHHUIO CTEIIEHEW OKHUCIICHUS
XUMHUYECKHUX IJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHENUPUISCKUE XHUMHYECCKUE
CBOMCTBAa NPOCTBIX M CIOXHBIX BEIIECTB, NOJATBEpPXkAasi OINHUCAHUE
MPUMEpPAMH MOJIEKYJISIPHBIX M MOHHBIX YPAaBHEHUW COOTBETCTBYIOLIHX
XUMUYECKUX PEaKIUN;

COCTAaBIIAITb YPABHEHUS DJEKTPOJIUTUYECKOW JTHCCOLMAIMU  KHUCIOT,
LIEJI0YEH U COJIEH, TTOJIHBIE U COKPAILEHHBIC YPABHEHUS PEAKLINA HOHHOTO



oOMeHa, YypaBHEHHS pEaKIui, TMOATBEPKAAIINX CYIIECTBOBAHUE
TCHETUYCCKON CBSI3U MEXK/y BEIECTBAMH Pa3IMIHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIIUTEIHHO-BOCCTAHOBUTENIBHBIX  PEAKITHA
MOCPEACTBOM COCTABJICHHS SJIEKTPOHHOTO OajaHca ITUX PEeaKIIHii;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHSI,
BO3MOXXHOCTH TIPOTEKaHUS XUMHYECKHX IMPEBPAIICHUN B pa3IUIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJSIPHYIO W MOJISIPHYIO  MacChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO JJIeMEeHTa 1o (opmyie
COEIMHEHHSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOAUTH PACUETHI
M0 YPaBHEHHUIO XUMUYECKON PEaKInu;

cOoONIOJaTh  MpaBUjia  MOJIb30BAHUS  XMMHUYECKOW  MMOCyIOW U
7a00paTOpHBIM  O0OpYJIOBaHMEM, a TakKe IMpaBWa OOpaIllEHUS C
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUI0O U COOMPAHHUIO
ra3oo0pa3HbIX BEIIEeCTB (aMMHAaKa U YTIEKUCIIOTO Tra3a);

OPOBOJUTh  PEAKIMM, TOATBEPXKIAIOINIME  KAYECTBEHHBIM  COCTaB
pPa3TUYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM ITYyTEM XJIOPHUI-, OpOMUSI-,
uoaua-, kapOonart-, ¢ocdar-, cuiamkar-, cyiabdar-, TUAPOKCH]I-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PacTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MIPUMEHSATH OCHOBHBIC OTEPAIlMH MBICITUTEIBHON NEATCIbHOCTH — aHaJH3
U CHHTE3, CpaBHEHUE, OOOOIIEHHE, CHUCTEMATU3AIMI0, BBISIBICHUE
MPUYUHHO-CJICJACTBEHHBIX CBS3€H — I W3y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKUX pEaKlUid, €CTeCTBEHHO-HAy4YHbIE METOJbl TIO3HAHUS —
HaOJMIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIIEPUMEHT (peajbHBbIM U
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
Koau4vecTBo yacoB
Ne HanmenoBanmue pa3jiesioB u JuiekTpoHHbIE (HUGPOBDbIE)
KonTposbHbie IIpakTHyeckue
n/n TeM NPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Paszgea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUSA
Xumus — BakHas 00J1acTh

11 ©CTECTBO3HAHUS U 5 0 ) bubnuorexa [{OK

' MPAKTUYECKOU €SI TEIIbHOCTH https://m.edsoo.ru/7f41837¢c

YyesloBeKa

12 BemecTBa 1 xuMu4eckue 15 | 0 bu6nunorexa LIOK

' peakuuu https://m.edsoo.ru/7f41837¢

Hroro no pazneny 20

Pa3nen 2. BaxkHeiiine npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Boznyx. Kucnopon. Ilonstue 6 0 0 bubmuoreka [IOK

' 00 oxcugax https://m.edsoo.ru/7f41837¢c
29 Bonopoa.Ilonstue o kucnorax g 0 | bubnmnoreka [HOK

’ Y COJIAX https://m.edsoo.ru/7f41837¢
)3 Boga. PactBopsl. [lonsitue 06 5 | | bubmuoreka [IOK

' OCHOBAHHMAX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIaCChl 1 | | bubmuorexa [{OK

’ HEOPraHUYECKUX COECIUHEHUN https://m.edsoo.ru/7f41837¢

Uroro no pazgeny 30

Pasnean 3. [llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHue aToMOB.
XumMnueckas cBsizb. OKMCJINTENbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN




3.1

3.2

[lepuoauueckuii 3aKOH U
IIepnoanueckas cucrema
XUMHUYECKUX 3jieMeHToB J[. 1.
Mennene-eBa. CTpoeHue aroma
XUMHYECKas CBS3b.
OKUCIUTENBHO-
BOCCTAHOBUTEJIbHBIC PEAKIIUU

Hroro no pasaceiny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

15

68

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bub6nmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bubnuoreka [{OK
https://m.edsoo.ru/7f41837¢c




9 KUIIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM undposbie
Ne n/m P Konrpoabnsie IIpakrHyeckue (upp )
NMPoOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKuu
11 [ToBTOpEHME U yriyOJIeHHE 3HAHUH 5 | 0 bubnnorexa [JOK
) OCHOBHBIX pa3/eloB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 0 0 bubmmoreka [JOK
) peakuuii https://m.edsoo.ru/7t41a636
13 DIIEKTPOTUTHIECKAS JTUCCOIHAITHSI. g | | bubnnorexa [JOK
' XUMHUYECKUE PEAKIIMU B PACTBOpaAxX https://m.edsoo.ru/7f41a636
Wroro no pasaeny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
21 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 0 | bubmuoreka [IOK
’ anemeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepuCTUKa XUMHUECKUX
2.2 snemeHToB VIA-rpynnsl. Cepa u eé 6 0 0 bubamorera LOK
' PYHHEL TP hitps://m.edsoo.ru/7f41a636
COETMHEHUS
OO0m1as XxapakTepuCTUKa XUMHUECKUX G 10K
nonroTexa
2.3 asieMeHTOB VA-rpymmnbl. A3ot, hochop 1 ux 7 0 1
pyH Pocgop https://m.edsoo.ru/7f41a636
COCTMHECHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.4 aneMeHToB [VA nbl. YTJIEpoa U 8 1 2 bubmmorexa [TOK
' o FPYIIEL oA https://m.edsoo.ru/7f41a636
KPEMHHI U UX COCTUHECHUSI
Hroro no pazneny 25




Pazgen 3. MeTa/iIbI M KX COCTUHEHU S

bubnunorexa LIOK
3.1 06 7| 4
HIHME CBOHCTRA METAILIOB hitps://m.edsoo.ru/7f41a636
. bu6nmmoreka [IOK
3.2 Baxkueiimue MeTamibl 1 UX COSTUHEHUSI 16 hitps/m.cdsoo.ru/7i4 12636
Uroro no pazgeny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 3 bubnnorexa [IOK
) m P https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE BpeMs 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68




ITOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
KouuyecTBO 4acoB DJIeKTPOHHbIE
Ne uugposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
| [Ipeamer xumuu. Posib XUMUM B KU3HU | 0 0 bubnunoreka LIOK
yeJioBeka. Tena 1 BeniecTsa https://m.edsoo.ru/ff0d210c
bubnunoreka LIOK
2 ITo € 0 METOJaxX MOo3Ha 1 0 0
FUTTHE © METOMAX HOSHAHIIL B XHMIH https://m.edsoo.ru/ff0d227e
[Ipaktuueckas padora Ne 1 «IIpaBuia paboTs
3 B J1a0OpaTOPUH U MPUEMBI OOPAILICHHS C 1 0 1 bubmorexa [IOK
PATOPHITH TP P https://m.edsoo.ru/ff0d23dc
71a00paTOPHBIM 000PYIOBAaHUEM
4 YucTteie BemecTBa U cMecH. CriocoObl | 0 0 bubmuoreka [IOK
paszeneHus cMecen https://m.edsoo.ru/ff0d26ca
ITpaktrueckas padora Ne 2 «Pa3aenenue
5 Cl\feceﬁ (Ha 1/11:1)\46 € OYMCTKH n(fllaa €HHOU 1 0 1 bubmorexa HOK
p p p https://m.edsoo.ru/ff0d28c8
COIIN)»
bubmmoteka IIOK
6 A 1 0 0
TOMBL I MOJICRY BT https://m.edsoo.ru/ff0d2a6¢
7 XHUMHUYECKHUE JIEMEHTBI. 3HAKH (CUMBOJIBI) | 0 0 bubmmoteka IIOK
XUMHUUYECKHUX DIIEMEHTOB https://m.edsoo.ru/ff0d2be8
but6mmoreka [IOK
8 IT 1 0 0
POCTHIC H CHOMHEIC petrectsa https://m.edsoo.ru/ff0d2a6¢
but6mmoreka [IOK
9 A - 1 0 0
TOMHO-MOJIEKYJIIPHOE YUEHUE https://m.edsoo.ru/ff0d2d50
10 3aKOH MOCTOSTHCTBA COCTaBa BEILIECTB. 1 0 0 bubmuoreka [{OK




Xumuueckasi hopmyia. BageHTHOCTh aTOMOB
XUMUYECKHUX 3JIEMEHTOB

https://m.edsoo.ru/ff0d2eae

1 OtHOcHTENbHAsA aTOMHAs Macca. bubnuorexa [JOK
OtHocUTEeNbHAsA MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 1011 XMMUYECKOTO 3JIEMEHTA B bubmuorexa [IOK
COCIUHEHUN https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemectBa. Mosb. MossipHast bubnuorexa [JOK
macca https://m.edsoo.ru/ff0d5230
14 Du3nyecKre U XUMUYECKHUE SIBJICHUS. bubmmoreka [JOK
XuMuyeckas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycroBUs MPOTEKAHUS bubnnorexa [JOK
XUMHYECKHUX PEaKUi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHMs MacChl BEIIECTB. bubmuoreka [{OK
XUMUYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
17 Brrunciienus koJimuecTBa, MacChl BEIIECTBA bubmmoreka [JOK
10 YPaBHEHUAM XUMHUYECKUX PEaKIUi https://m.edsoo.ru/ff0d5708
Knaccudukarus XuMruaecKux peakmui
18 (coe HH(l;HHﬂ a3JI0’KEHUS 331\126 eHUS bubmmorexa LIOK
8 P > SAMETIEHTL https://m.edsoo.ru/ff0d3f34
obMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIoNeAUCT. O600IIeHHE U bubmmorexa [IOK
1 et H} https://m.edsoo.ru/ff0d40c4
cHUCTeMaTu3aIus 3HAaHUI
20 KonTtponbhas padora Nel no treme bu6muoreka [IOK
«BelecTBa 1 XUMHYECKHUE PEAKLIAN https://m.edsoo.ru/ff0d4290
Bo3nyx — cMmech ra3zoB. CocTaB Bo3myxa.
21 Kncn}cl)xo — DJIEMEHT U MPOCTOE BE y;(CTBO brbmorexa [OK
PO P HIECTEO: https://m.edsoo.ru/ff0d448e
O30H
22 du3nyeckne 1 XUMAYECKHEe CBOMCTBA but6mmorekxa [IOK




KHCJI0pOJia (peakuy OKUCIICHHUS, TOPCHHUE).
TTonsaTue 00 oxcugax

CrniocoObI MoTy4eHus KUCIopo/ia B

https://m.edsoo.ru/ff0d4614

23 J1a00PaTOPHUHU U IPOMBIIIIEHHOCTH bubmorexa LIOK
patop P ' hitps://m.edsoo.ru/ff0d497a
[IpumeneHnue Kuciopoia
TermnoBoit 3 hHEeKT XUMHUUESCKON PEaKIINH,
24 IOHATHUE O T(elz)(bMongnquKOM paBHeHI/II/I buGnuorexa [IOK
P P : https://m.edsoo.ru/ff0d4790
9K30- M SHJOTEPMHUUYECKHUX PEAKIIUIX
Tonnuso (He(dTH, Yroab U METaH ).
25 3ar $I3H€}EI/I€(1];O3 ¢ a, CIIOCOOBI iro bubnnorexa [IOK
p Ayxd, https://m.edsoo.ru/ff0d4c4a
MpEeA0TBPALICHUS
[TpakTuueckast pabota Ne 3 o Teme
26 «[lonyuenue u cobupanue KHUCIopoaa bubmmorexa LOK
ya N p poa, https://m.edsoo.ru/ff0d4ae2
W3YyYEHUE €r0 CBONCTBY»
7 Bomopon — 351ieMeHT 1 MPOCTOe BEIIECTBO. bubnunoreka LIOK
Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
73 ®dusznvecKue U XUMUYECKUE CBOMCTBA bu6mmoreka IIOK
Bojopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6nmorexa LIOK
29 IIo € 0 KHCJIOTaX u CO
FUTTHE O KHCTOTAx H COMAX https://m.edsoo.ru/ff0d50d2
30 Crioco0sI 1oTydeHust BOAOPO/Ia B bubnmnorexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[TpakTuyeckas padora Ne 4 o Teme
31 «[Tonyuenue u codbupanue BOAOPOIA bubnnorexa [IOK
i P AOPOA, https://m.edsoo.ru/ff0d4f42
H3Yy4YEHUE €T0 CBONCTBY»
bu6nunoreka LIOK
32 MoasapHblil 006EM Ta30B. 3aK0H ABOraapo
p P https://m.edsoo.ru/ff0d542e
33 Boeruucnenus 00b€Ma, KOJTUYECTBA BEIISCTBA bubmuoreka [{OK




rasa 1o ero U3BECTHOMY KOJIHUYECTBY
BEIIECTBA MIIH 00BEMY

Brruncnenus 00bEMOB ra30B 110 ypaBHEHHUIO

https://m.edsoo.ru/ff0d55a0

34 €aKIMU Ha OCHOBE 3aKOHA 00BEMHBIX bubmorexa LIOK
peartiui Ha https://m.edsoo.ru/ff0d5708
OTHOIIICHUH Ta30B
35 dusznyeckre ¥ XUMUYECKHE CBOMCTBA BOJIBI bubmorexa LIOK
g https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHui. [Tonsitue 00 bubnuorexa [JOK
HHIUKATOPAX https://m.edsoo.ru/ff0d59e2
Bona xak pactBopurens. Hacwimenasie
37 HEHaCHI epHHHe paCTBO bI. MaccoBas 107s bubmmorexa LOK
B PACTBOPHL. A https:/m.edsoo.ru/ff0d5b40
BEIIIECTBA B paCTBOPE
[TpakTiueckast pabota Ne 5 o Teme
38 «IIpuroToBiaeHNE paCTBOPOB C OIPEACTIEHHOMN bubmmorexa LOK
P . . p p pea https://m.edsoo.ru/ff0d5eba
MacCOBOMU JI0JIeH paCTBOPEHHOTO BEILIECTBA
39 Konrtponsnas pabora Ne2 o teme bubmmnoreka HOK
«Kucnopoa. Bonopoxn. Boga» https://m.edsoo.ru/ff0d6342
40 OKcupl: cOCTaB, KiaccuduKaius, bubmuoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TomydyeHue 1 XUMHYECKHUE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX M aM(POTEpHBIX bubmmorexa [IOK
’ P https://m.edsoo.ru/ff0d664e
OKCHIOB
42 OcHoBaHus: cOCTaB, Kinaccuduxarms, bu6nunoreka LIOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca
13 [Tonmy4yeHue u XUMHUYECKUE CBOMCTBA bu6muoreka [IOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocraB, kiiaccudukanms, bubnunorexa LIOK

HOMEHKJIaTypa

https://m.edsoo.ru/ffOdfee2




bu6nmoreka [IOK

45 [TonydyeHnue 1 XUMHYECKHUE CBOMCTBA KUCIOT
https://m.edsoo.ru/ffOdfee2
46 Conu (cpennue): HOMEHKIIATypa, CIIOCOObI bubnmnoreka HOK
IIOJIy4EHUS, XMMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[TpakTuueckas padora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 3aJ1a4 110 TEME bubnmnoreka HOK
«OCHOBHBIE KJIACChl HEOPTAaHUYECKUX https://m.edsoo.ru/00ad9b7c
COCIUHCHUID
43 ['eneTnueckas CBA3b MEXIY KJIaCCaMU bubnunoreka LIOK
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/00ad9a50
bubnunoreka LIOK
49 O00011eHNEe U cUCTEMATH3allNs 3HAHUH
H . https://m.edsoo.ru/00ad9cb2
KonTtponbHast padora Ne3 o teme
" bubnuorexa [IOK
50 OCHOBHBIE KJIaCChl HEOPTaHUYECKUX
o https://m.edsoo.ru/00ad9ela
COCIMHCHUI
[TepBbie MOMBITKH KJIacCUpUKAITTU
bu6mmoteka IIOK
51 XUMHYECKHX 1eMeHTOB. [IoHATHE 0 Tpynmax
https://m.edsoo.ru/00ad9ffa
CXOJIHBIX 3JIEMEHTOB
Ilepuoanueckuii 3akoH u [lepronnueckas
bu6nmorexa LIOK
52 crucTemMa XMMru4deckux anemeHToB /1. U.
https://m.edsoo.ru/00ada52c
Menpaeneena
53 Ileproasl, TPyIIILI, TOATPYIIIEI bubnuorexa [IOK
p » TPYIIEL, pyn https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX SIZIEP. bubnunorexa LIOK
H3oTonsr https://m.edsoo.ru/00ada342
CTpoeHue AIIeKTPOHHBIX 000JI0YEK aTOMOB
. bubnuoteka [JOK
55 sanemeHToB llepuoguueckoit cucremsr /. U.

Menneneesa

https://m.edsoo.ru/00ada6bc




XapaKTCpI/ICTI/IKa XHUMHUYECKOI'0O 3JICMCHTA I10

56 €ro moJIoxkeHuro B Ileprogudeckoii cucreme bubnmnorexa LHOK
pHOA hitps://m.edso0o.ru/00ada824
. . MenneneeBa
3nauenue [leproanueckoro 3akoHa s
57 pa3BUTHS HAyKU U nipakTuku. [1. 1. bubnmnoreka HOK
MenneneeB — y4€HbIH, ITE1aror u https://m.edsoo.ru/00ada96e
rpakJIaHUH
53 DIIEKTPOOTPULIATEIBHOCTh aTOMOB bubmmoreka [JOK
XUMHUUYECKHUX IJICMEHTOB https://m.edsoo.ru/00adaab8
bubnunoreka LIOK
5 n
? OHHAT XHMHUACCKAT CBA3D https://m.edsoo.ru/00adac34
bubnunoreka LIOK
60 KoBanenTHas nosisipHasi XuMu4decKas CBs3b
https://m.edsoo.ru/00adaab8
bubmuoreka [{OK
61 KoBanenTHas HenonsipHas XUMHYECKasl CBS3b
https://m.edsoo.ru/00adaab9
bubnmorexa LIOK
2
6 Crenens, okucienns https://m.edsoo.ru/00adae28
63 OKHUCIUTEIHFHO-BOCCTAHOBUTEIBHBIE PEAKIINU bubnmorexa [IOK
peaxi https://m.edsoo.ru/00adb076
64 OKHUCIUTEIN U BOCCTAHOBUTEIN bubnuorexa [IOK
https://m.edsoo.ru/00adb076
65 KonTtponbHnas padora Ne4 o teme bubmuorexa [IOK
«CTtpoenne atoMa. XUMUUYECKasi CBS3h)» https://m.edsoo.ru/00adb486
66 PesepBublit ypok. O0o0IeHNE U bubmuorexa [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
67 PesepBublit ypok. O60011eHNEe U bu6muoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9cb2
68 Peseprubriit ypok. O6001eHuE U bubnuotexa [JOK




cucTeMaTu3anusa 3HAHHHI

68

https://m.edsoo.ru/ff0d61c6

OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 4
9 KIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero U3YYeHU s o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
[lepuoanueckuii 3aKoH.
Ilepuonuueckas cucrema 1 0 0 bubnnoreka [JOK
XAMUYECKUX dyieMeHToB 1. U. 06.09.2023 | https://m.edsoo.ru/00adb59e
Meneneena
3aKOHOMEPHOCTH B U3MEHEHUHU
CBOMCTB XMMUYECKUX HJIEMEHTOB 1 0 0 bubmmorexa [OK
. 06.09.2023 |  https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB
Knaccugukanusa u HoMeHKIaTypa | 0 0 bubnnorexka [JOK
HEOPraHUYECKUX BEILECTB 13.09.2023  https://m.edsoo.ru/00adb7e2
Buapl XuMU9eCKOM CBSI3U U THITBI | 0 0 bubmuorexa [JOK
KPHUCTAJUIMYECKUX PEHIETOK 13.09.2023  https://m.edsoo.ru/00adbac6
KonTtponbHas padora Nel no reme
I1 0 i 1 1 0
«IToBTOpEeHUE U yriyOneHue 3HaHui 50.09.2023
OCHOBHBIX Pa3/IeJioB Kypca 8 Kiacca»
Krnaccudukanusa XuMuueckux | 0 0 bubnnoreka [JOK
peakLuil o pa3InyHbIM IIpU3HAKAM 20.09.2023  https://m.edsoo.ru/00adbcb0
[TonsATHE O CKOPOCTH XUMHUYECKOM
eakuu. [ToHsITHE O TOMOTE€HHBIX U 1 0 0 bubmmorexa [TOK
DAL 27.09.2023  https://m.edsoo.ru/00adbe9a

IreTCPOrCHHBIX PCAKIUAX




IloHsTHE 0 XUMHUYECKOM
PaBHOBCCHUU. q)aKTopr, BIIHUAOIINC

bu6mmoreka [JOK

] .
Ha CROpOCTR XHMHIHCCKOM Peakivii 1 27.09.2023 | https://m.edsoo.ru/00adc28c
MOJI0KEHNE XUMUYECKOTO
paBHOBECHs

9 OKHCIUTEITbHO-BOCCTAHOBUTEIbHBIC bubmuorexa [JOK
peakuuu 04.10.2023  https://m.edsoo.ru/00adcade
Teopust 31EKTPOTUTHYECKOIN

10 nuccoruanui. CUIbHBIE U cl1a0bIe bubmmorexa LHOK

' 04.10.2023 | https://m.edsoo.ru/00adcd68
AJIICKTPOJIUTHI
11 HMonnrle ypaBHEHUS peakIini bubmaorexa LIOK
P P 11.10.2023  https://m.edsoo.ru/00add448
XHUMHUYECKHUE CBOMCTBA KUCIOT U

12 OCHOBaHHH B CBETE NMPEACTABICHUI bubnunoreka [JOK
00 JIEKTPOIUTUICCKON 11.10.2023  https://m.edsoo.ru/00add5d8
IUCCOLIHAIINHT
XHUMHUYeCKHUEe CBOMCTBA cojell B

13 CBETE IPEACTAaBICHUH 00 bubmnorexa [IOK

pe . 18.10.2023 | https://m.edsoo.ru/00add8b2
AIEKTPOJUTUYECKON JUCCOIHAITTT
14 ITonsTue o ruApOIU3E COJICH bubmmorera [TOK
AP 18.10.2023 | https://m.edsoo.ru/00add9d4

15 O06001IeHre U CUCTEMATU3AIIHS bubnuorexa [JOK
3HaHUHU 25.10.2023 | https://m.edsoo.ru/00addd12
[IpakTnueckas padora Ne 1.

16 «Pemenne 3KciepuUMEHTAIIEHBIX Eubmorexa IIOK

p 25.10.2023 | https://m.edsoo.ru/00addbfa
3a1a4»

17 KontponsHast pabora Ne2 o reme bubnuorexa [IOK
«INEKTPOIUTUYECKAS] TUCCOLIUALIUS. 08.11.2023 = https://m.edsoo.ru/00addecO




XUMUYECKUE peaklui B PACTBOPAX»

OO01mmas XxapakTepuCTHKA TaJIOTCHOB.

18 XHUMUYECKUE CBOMCTBA HA IPUMEPE bubmorexa [IOK
PHMEP 08.11.2023  https://m.edsoo.ru/00addfe2
XJiopa
XinopoBogopoa. ColisiHast KUCIOTA,
19 XMMHYECKHE CBOMCTBA, MOJyYCHUE bubmorexa [IOK
’ v ’ 15.11.2023  https://m.edsoo.ru/00ade104
MIPUMEHEHHE
[IpakTuyeckas padora Ne 2 o Teme
20 «ITomydeHnne CoNsTHOM KUCTOTHI bubmorera [JOK
i . . ’ 15.11.2023 | https://m.edsoo.ru/00ade348
n3y4yeHue e€ CBOMCTB»
Brruncnenus no ypaBHEeHUsIM
21 XUMHYECKUX PEAKIUH, €CIu OJUH U3 bubmorexa LIOK
PEAIIL, A 22.11.2023 | https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
” OO01as xapakTepuCcTUKa SJIEMEHTOB bubnuorexa [JOK
VIA-rpynimsl 22.11.2023 = https://m.edsoo.ru/00ade64a
AnoTpomnHbIe MOIU(DUKAITUU CEPHI.
7 Haxoxnenue cepbl 1 €€ coeTMHEHU N bu6mmorexa [IOK
B IIpUpoOJie. XMMHUYECKHE CBOMCTBA 29.11.2023  https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoopo/1, CTpOeHHUE, bubnnoreka [JOK
(bu3MYecCKre U XUMUYECKHE CBOMCTBA 29.11.2023  https://m.edsoo.ru/00ade802
Oxkcunpl cepbl. CepHasi KHCIIOTA,
25 ¢bu3nyeckre 1 XUMHUECKUE bubmorexa HOK
. 06.12.2023 | https://m.edsoo.ru/00adea28
CBOICTBA, TPUMEHEHNE
XUMHUYECKUE PEaKLIUU, JIeKAIINE B
26 OCHOBE TIPOMBIIIUIEHHOTO criocoba bubnuorexa [JOK
MOJIyYEHUSI CEPHOM KUCIIOTBI. 06.12.2023  https://m.edsoo.ru/00adec8a

XHUMHUYECKOE 3arpsA3HCHUC




OKpY’KaloIen Cpeibl COeTMHEHUSIMU
cepbl

Brrancnenune maccoBoit J0JIM BbIXOJa

bubmuorexa [JOK

27
MPOJYKTa peaKIuu 13.12.2023  https://m.edsoo.ru/00adec8a
OO01mmas xapakTeprcTHKa SJICMCHTOB

)3 VA-rpynmnsl. A3or, bubmumoreka [IOK
pacrpoCcTpaHEeHUE B IIPUPOJIE, 13.12.2023  https://m.edsoo.ru/00adeeatd
¢bu3nyeckrue U XuMHUYecKre CBOMCTBA
AmMMHEaK, ero Gu3nvecKue u

29 XMMHYECKHUE CBOMCTBA, MOJYYCHUE U bubmorexa HOK

> HOIYH 20.12.2023  https//m.edsoo.ru/00adf004
MIPUMEHEHHE
[IpakTuueckas padbora Ne 3 o Teme
30 «Ilonydyenne aMmmuaka, u3y4eHue ero bubmmorexa [JOK
. i Stk 20.12.2023  https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3OTHAas KUCIOTa, €€ (hu3ndecKkue u bubnuorexa [JOK
XUMHYECKHUE CBOMCTBA 27.12.2023  https://m.edsoo.ru/00adf306
Hcnonws3oBanre HUTPATOB U COJIEH
aMMOHWUS B KQU€CTBE MUHEPAITbHBIX

32 noOpeHuii. XuMudeckoe bubmorexa HOK
YAORPEHIH, y 27.12.2023  https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKaroLIEen Cpeibl
COEIMHEHMSIMU a30Ta
Dochop. Oxcun dhochopa (V) u

33 (1)00((11))0 pHaﬂ KI/ICJ'I((i))Ta ¢)®IE3HEIe)CKHe u bubmorexa HOK

P . 10.01.2024  https://m.edsoo.ru/00adf68a
XUMHUYECKHUE CBOMCTBA, MMOTYyYEHUE
Ucnonbs3oBanue dpocdaTos B

34 KaueCcTBe MUHEPATLHBIX YA00OpEHUH. bubnmoreka [JOK

3arpsi3sHEHNE TPUPOTHON CPEIBI 10.01.2024  https://m.edsoo.ru/00adfc20

dbocdharamu




Yrnepon, pacnpocTpaHeHue B

35 npupoje, GU3NIECKUe U XUMUICCKUE bubmorera [TOK
P P s 17.01.2024 | https://m.edsoo.ru/00adfd9c
CBOWCTBa
Oxkcuapl yrieposaa, ux GU3NIECKue u
36 XHUMHYECKHE CBOMCTBA. bubmuorexa [JOK
DKoJoru4eckue npooIemsl, 17.01.2024  https://m.edsoo.ru/00adfebe
CBsA3aHHBIE ¢ OKcHIoM yriaepoja (IV)
37 YroapHas KUCIIOTa U €€ COJIN buGnnorexa LIOK
24.01.2024 | https://m.edsoo.ru/00ac006¢
[IpakTuueckas pabora Ne 4 o Teme
"[losrydeHue yrieKuciioro rasa. bubnnorexa [JOK
38
KauecTBeHHas peakmus Ha KapOoHaT- 24.01.2024  https://m.edsoo.ru/00ae027e
noH"
[TepBoHavyaIbHBIC TOHATHS 00
39 OpraHNYECKUX BEIIECTBAX KaK O Bubmorexa ITOK
P = 31.01.2024 | https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIIepo/ia
40 Kpemunii u ero coequHEeHUS Bubmorexa ITOK
P s 31.01.2024 | https://m.edsoo.ru/00ac080a
[TpakTuueckas paborta Ne 5.
A1 Pemrenne skciepUMEHTANIBHBIX 3a7a4 bubnnoreka [JOK
o Teme «BaxkHelmue HeMeTalJIbl 1 07.02.2024 = https://m.edsoo.ru/00acObf2
UX COEIUHEHUI
KonTponbnas padora Ne3 no teme
42 «Bakueiinine HeMeTaLIbl U UX bubmmorexa LHOK
07.02.2024 | hittps://m.edsoo.ru/00ae0e18
COEIMHEHUS
OO01as xapakTepUuCTHUKA
43 XI/IMI/I‘IeCKII/)IX 3n§MeHTOB — bubmmorexa LIOK
14.02.2024 | https://m.edsoo.ru/00ac103e

MeTaJuI0B. MeTasuinyeckas CBA3b U




MeTaJUIM4ecKasi KpucTayuindecKas
pemérka. PU3NYECKUe CBOMCTBA

METAJIJIOB
XHUMHUYECKHE CBOMCTBA METAJLIIOB.
44 OIEKTPOXUMHUYECKUH P, bubmoreka LOK
P . PAA 14.02.2024 = https://m.edsoo.ru/00ael 156
HaIpsDKEHUH METaJlIOB
OO6u1re cnocoObl MOTyYSHHS
meTaiuioB. CruiaBel. Beruncienus mo
45 ABHEHHUSIM XUMHUUYECKUX PEAKIIUN bubmmorexa LHOK
P peariui, 21.02.2024 | https://m.edsoo.ru/00ael 156
€CJIM OJTUH U3 PEarceHTOB COJCPIKUT
puMecH
46 TlousaTue 0 KOpPPO3UU METATIIOB bubmmorexa LHOK
pp 21.02.2024 | https://m.edsoo.ru/00ac1278
bubmuorexa [JOK
47 €10 € MeTall
Ilenounbie MeTab 28.02.2024 | hittps://m.edsoo.ru/00ae14b2
43 Okcuabl ¥ THAPOKCUIBI HATPUSA U bubnmnoreka [JOK
Kanus 28.02.2024 | https://m.edsoo.ru/00ae14b2
49 [IlenoyHo3eMeNbHBIE METAILTBI — bubnuotexa [JOK
KaJablIMM U MarHui 06.03.2024  https://m.edsoo.ru/00acl5e8
50 Baxuetinme coeInHEHAA KBNS Bubmorexa ITOK
A i 06.03.2024  https://m.edsoo.ru/00ael5e8
51 O000I11IeHIE U CUCTEMATHU3AIUS
3HaHUH 13.03.2024
57 JKEcTKOCTh BOMBI U CITIOCOOBI €€ bu6mmorexa [IOK
YCTpaHEHHUs 13.03.2024  https://m.edsoo.ru/00ae1886
[IpakTuueckas pabora Ne 6 o Teme
53 "YKEcTKOCTEL BOIBI M METOMEI €6 Eubmorexa IIOK
a a 20.03.2024 @ https://m.edsoo.ru/00aclae8

yCTpaHeHus"




bu6mmoreka [IOK

>4 Admomuit 20.03.2024 | https://m.edsoo.ru/00aelc64
55 AmM@oTepHbIe CBOMCTBA OKCHIA U bubnmoreka [JOK
TUIPOKCHUIA 27.03.2024 | https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
36 Keneso 27.03.2024 = https://m.edsoo.ru/00ac1d86
57 OKcuapl, THAPOKCUABI U COJTH Keje3a bu6mmoreka [IOK
(I1) u xxene3a (1II) 10.04.2024 | https://m.edsoo.ru/00ae35e6
53 O00011IeHNE U CUCTEMATU3AIUS
3HaHUUI 10.04.2024
[IpaxTuueckas padora Ne 7.
59 Pemenne skcniepuMeHTANBHBIX 3a7a4 bubnnorexa [HOK
mo Teme «BaxHene MeTaJlIbl 1 UX 17.04.2024 | https://m.edsoo.ru/00ae3de8
COCIUHCHMS»
Brruucnenust mo ypaBHeHUSIM
XUMHUYECKUX PEAKIUi, €CIIM OJUH U3
60 peareHToB /1aH B U30BbITKE WU bubnnorexka [JOK
COACPKUT MpuUMecH. Beruncnenus 17.04.2024  https://m.edsoo.ru/00ae1750
MacCOBOM J0JIM BbIXOJa IPOIYKTa
peakuuu
61 O06o001meHre U CHCTEMaTH3aIIHs
3HAHUH 24.04.2024
KonTtponbHas pabota Ne4 o reme
62 «BaxxkHeuIme MeTajabl U UX 24.04.2004
COCIUHCHHMS
63 BemecTsa u maTepuaisl B bu6mmorexa [IOK
MMOBCEIHEBHOM KW3HU YEJIOBEKA 15.05.2024 | https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arpsi3sHEHUE bubnuotexa [JOK




OKpY>Kalolleu cpeibl 15.05.2024  https://m.edsoo.ru/00ae4270
65 Ponb xumun B periennu | bubmmoreka [IOK

AKOJIOTUYECKUX TTPOOIeM 22.05.2024  https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O6o01eHue 1 | bubnumoreka [IOK

cucTeMaTu3auus 3HaHUN 22.05.2024  https://m.edsoo.ru/00ae0d0a
67 PeszepBHbIil ypok. O60011IcHIE 1 | bubnunoreka [JOK

CHCTEMAaTH3aIusI 3HAaHUHN 29.05.2024 | nhttps://m.edsoo.ru/00adb33c
68 PezepBublit ypok. O6o0mIeHNE 1 | bubnnorexa [HOK

CUCTEMATH3aIus 3HAaHUHN 29.05.2024  https://m.edsoo.ru/00ad9cb2

OBUIEE KOJIMYECTBO YACOB I10 63

[NPOTPAMME




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus, 8 kiacc/ I'abpuensu O.C., OctpoymoB WN.I'., Cnagkor C.A.,
AxnnonepHoe obmectBo «M3aaTensctBo «IIpocBemienue»

» Xumus, 9 knacc/ 'abpuensua O.C., OctpoymoB WU.I'., Cnagkos C.A.,
AxmmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»

tabmuubl: [lepuonnyeckas cucrema XuMu4yeckux anemeHTos /. 1.
MenneneeBa, Tabyinia paCTBOPUMOCTH, JIEKTPOXUMUUECCKUN PsiJT HATIPSKEHUS

MCTAJIJIOB

METOANYECKHUE MATEPHUAJIBI JIJISA YUUTEJIA
https://iro-49.ru/wp-content/uploads/2023/04/Xvumusi-6a30BbIii-ypOBEHb.-
Peanuzauus-tpedoBanuii-@I"OC-0CHOBHOT0-00111€T0-00pa30BaHusl. -

MeTtoauueckoe-nocooue-ist-yanrens.pdf

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

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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