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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHMs
COCTaBJicHa Ha OCHOBE TpeOOBaHMI K pe3ylbTaTaM OCBOCHHUS OCHOBHOMU
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO 00IIIEro 00pa3oBaHusl, IPEICTABICHHbIX
B ®IT'OC 00O, a Takxe Ha OCHOBE (penepanbHOIi padodeil mporpaMMbl BOCIIUTAHUS
M C Y4y€TOM KOHIENIMU TNpernojlaBaHus ydeOHoro mnpeamera «XUMHUS» B
oOpa3oBaTenbHBIX opranu3anusax Poccutickoit denepamnum.

[IporpamMMa mo xumuM Aa€T MPEACTABICHHWE O LENIX, OOLIEH CTpaTeruu
oOyueHusi, BOCIHUTAHUS U Pa3BUTHSI OOYy4YAIOUIMXCA CpEICTBaMU y4eOHOIO
npeaMeTa, yCTaHaBJIMBAET 00s13aTeNbHOE MpPEeIMETHOE coJiep>KaHue,
MpeAyCMaTPUBAET PACHpPEIECICHUE €ro Mo KiaccaM W CTPYKTYpUPOBAaHHUE IIO
pazienaM M TeMaM MPOrpaMMbl MO XUMHUH, OMPEACISIET KOJIUYECTBEHHBIC U
KaueCTBECHHbIC XapaKTePUCTUKHU COJIep KaHuUs, PEKOMEHTyEMYIO
MOCJIEAOBATEIBHOCTh  M3YYEHHUS XHUMUU € YYETOM  MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBS3€H, JIOTUKM y4yeOHOTO MpOIEcca, BO3PACTHBIX
0COOCHHOCTEM OOydaroluXcsl, ONpeAeNseT BO3MOXKHOCTU MpeaMeTa s
peanuzainuu TpeOOBaHUI K pe3ysibTaTaM OCBOECHHUS OCHOBHOUM 0Opa3oBaTeIbHOM
IporpamMMbl Ha YPOBHE OCHOBHOI'O OOHIEro oOpa3oBaHMs, a TakXke TPeOOBAHMM K
pe3ynbTaTamM 00y4YeHUs XUMUU Ha YPOBHE LIeJIeH M3yUYeHUs MPeIMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEIILHON JIEITEIbHOCTH OO0YyYarolierocsi Mo OCBOCHHUIO
y4eOHOTO CO/Iep)KaHMS.

3HaHUWE XWMHUHU CIYXUT OCHOBOWM s (OPMUPOBAHUS MHUPOBO33PEHUS
oOy4Jaronierocsi, €ro MpejacTaBICHUH O MaTEPUAIBHOM €IWHCTBE MHPA, BAXKHYIO
posib urparoT GopMHUpPyEMbIE€ XHMHEH MPEACTABICHUS O B3aUMONPEBPAIICHUIX
PHEPTrUM M 00 SBOJIOIMU BEUIECTB B MPUPOJIC, O MyTSIX PEIICHUS TJIOOATbHBIX
npo0JjieM YCTOMYMBOTO pPa3BUTHUSI YEJIOBEUYECTBA — CHIPHEBOM, IHEPTETHUYECKOM,
MUIIEBOM U 3KOJOTUYECKON O€30aCHOCTH, MPOOJIEM 3IPaBOOXPAHEHHUS.

N3yuenne xumuu:

CIIOCOOCTBYET  peali3allid  BO3MOXXHOCTEH  JUJII  CaMOpPa3BUTUS |
dbopMHpoOBaHUS KYJIbTYpPhI JIMYHOCTH, €€ 00111el U (PYHKIIMOHATEHON TPaMOTHOCTH;

BHOCHUT BKJIaJl B (JOpMHUPOBAHUE MBIIIUICHUSI 1 TBOPUYECKUX CIIOCOOHOCTEH
OoOy4YaronMxcsi, HABBIKOB WX CaMOCTOSITENIbHOW  Y4eOHOW  JIesITeNIbHOCTH,
OKCIIEPUMEHTAJIbHBIX W HCCIIEIOBATEIbCKUX YMEHUN, HEOOXOIUMBIX Kak B
MOBCEIHEBHOM JKM3HU, TaK U B MPO(HECCUOHATBHOM IeSITETLHOCTH;

3HAKOMHUT CO CIHEHU(PUKON HAYYHOTO MBIIIJICHUS, 3aKJIaJIbIBA€T OCHOBBI
[[EJIOCTHOTO B3IJIsiIa HA €IUHCTBO MPUPOBI M YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
ATarnoM B (GOPMUPOBAHUM €CTECTBEHHO--HAYYHOW TPaMOTHOCTH O0yYarOIMnXCs;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUSI K €CTECTBEHHO-
-HAy4YHBIM 3HAHUSM, K IPUPOJE, K UEIIOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTUYECKOE
oOpa3oBaHHe 00YJaIOIINXCSI.

JlanHple HampaBieHUS B OOYUYEHHH XHMHH OO0ECIEUMBAIOTCS CrenupUKOn
colepKaHUsl ~ y4eOHOro  mpeaMera, KOTOpbId  SIBISETCA  MEeIarorm4ecKd
aIalITUPOBAHHBIM OTpakKeHHEM 0a30BOM HAYKM XMMHUU Ha OMPEICIEHHOM JTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIero o0pa3oBaHUSI OPUEHTHPOBAH Ha
OCBOCHHE OOYYAIOIIMMUCS CHCTEMbl MEPBOHAYAIbHBIX IMOHATUNA XWMHH, OCHOB
HEOPTaHUYECKOM XHUMHUU U HEKOTOPBIX OTIENbHBIX 3HAYUMBIX [TOHATHM
OpraHWYECKON XUMUH.

CrpykTypa coaepKaHus MPOTPaMMbI MO XUMHUU CPOPMHUpOBAHA HA OCHOBE
CUCTEMHOTr0 moaxoaa K e€ uaydenuro. CoaepikaHHe CKJIaAbIBAETCS U3 CHCTEMbI
MOHATUH O XUMUYECKOM 3JIEMEHTE U BEIIECTBE M CUCTEMBI IOHATHI O XUMUYECKOU
peakuuu. OO0e 3TH CHUCTEMBl CTPYKTYPHO OpPraHM30BaHbl 110 MPHUHIMILY
IIOCJIEIOBATEIBHOIO PAa3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX IPEICTABICHUN
Pa3HOro ypOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuoanueckoro 3akona J[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— YUYEHHUA O CTPOEHUU aTOMa U XUMHUYECKOU CBSI3U;

— TMpeICTaBlI€HUNA 00 AIEKTPOJUTUYECKONM JOHCCOUMAlUM BEIIECTB B
pacTBopax.

Teopernyeckue 3HaHUS PACCMATPUBAIOTCS HA OCHOBE SMIIUPUYECKU
MOJIYYEHHBIX U OCMBICIIEHHBIX (PAKTOB, pa3BUBAIOTCS MOCJEI0BATEIBLHO OT OJHOTO
YPOBHSI K JIPyTOMY, BBITIOJIHSSI PYHKITUU OOBSICHEHUS U TIPOTHO3UPOBAHUSICBOICTB,
CTPOEHUS U BO3MOKHOCTEH MTPAKTUYECKOIO IPUMEHEHHUS U TIOJyYEHUs U3y4aeMbIX
BEILECTB.

OcBoeHue mporpaMMbl IO XHMHUH  CIOCOOCTBYET  (DOPMHUPOBAHUIO
IIPEJICTABJICHHS O XMMAYECKON COCTABJISIFOLIECH HAYyYHON KapTHUHBI MUpPA B JIOTUKE €€
CUCTEMHOU NPHUPOJBI, HIEHHOCTHOTO OTHOLIEHUS K HAYYHOMY 3HAHUIO M METOJaM
MO3HAHUSI B Hayke. M3yyeHue XMMHUM MPOUCXOJUT C MPUBJIICUCHHEM 3HAHUU U3
paHee M3yYEHHBIX Y4E€OHBIX MpeaMeToB: «OKpYKaloUid MUDPH,

«buonorus. 5—7 knaccel» U «Pu3nKa. 7 KjIaccey.

[Ipy wu3yuyeHUH XUMUU TPOUCXOAUT (QopMUpOBaHWE 3HAHUNA OCHOB
XUMHUYECKON HAayKHd Kak OOJaCTH COBPEMEHHOTO €CTECTBO3HAHUS, NMPAKTUYECKOU
NEATEIbHOCTH YeJIOBeKa M KaK OJHOr0 M3 KOMIIOHEHTOB MHMPOBOH KYJIbTYpPBHI.
3amaya y4eOHOro mIpeIMeTa COCTOMT B (OPMHUPOBAHUM CUCTEMBI XMUMHYECKUX
3HAHUN — BaKHEUINX (PAKTOB, MOHATHUM, 3aKOHOB U TEOPETUUECKUX TMOJIOKEHUMH,
JOCTYMHBIX 0000IIEHNH MUPOBO33PEHUYECKOTO XapaKTepa, si3blka HayKu, B



OpUOOLIEHUM K HAy4YHbIM METOJIaM TO3HAaHUS MpPU M3YYEHHH BEILIECTB H
XUMHUYECKUX peakiuii, B ((OPMUPOBAHUU U PA3BUTHM MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHHH B Yy4eOHO-TIO3HABATEIBHOW U Y4EOHO-MCCIEA0BATEIbCKON
NEATETLHOCTH, OCBOCHHMH TIpaBWJ OE€30MacHOTO OOpalmieHus C BEIIeCTBaMHU B
MTOBCEHEBHOM KU3HU.

[Ipu u3ydeHUU XMMUU HA YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUSI BaKHOE
3HauYEHUE MPUOOPENH TaKHUe 11, KaK:

— (dopmupoBaHHe UMHTEIUIEKTYalbHO pPa3BUTON JIMYHOCTH, TOTOBOM K
caMOOOpa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEIIBHOMY MPUHSITUIO PEUICHUN,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHSM KU3HU;

— HampaBJICHHOCTh OOY4YEHUsST Ha  CHUCTEMaTU4YecKoe MpHOOILIECHUE
OoOy4Jarommxcsi K CaMOCTOSATEIbHOW IM03HABATEIbHOW JEATENbHOCTH, HAy4YHBIM
METOJlaM TO3HaHUs, (GOPMUPYIONIUM MOTHUBAILMIO U PA3BUTHUE CHOCOOHOCTEH K
XUMUU;

— o0ecreueHne yCI0BU, CITIOCOOCTBYIOIIUX MPUOOPETEHUIO 00YUYaIOIIMMUCS
OTbITa PAa3HOOOPA3HON NESITENbHOCTH, TMO3HAHUS W CaMOMO3HAHUS, KIFOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETCHIIMI), WUMCIOINX YHUBEpPCAIbHOE 3HAYCHUE IS
Pa3TUYHBIX BUOB ICATCILHOCTH;

— (opmupoBanue oOmEeH (PYHKIMOHAIBHOW M E€CTECTBEHHO-HAYYHOM
TPAaMOTHOCTH, B TOM UYHCIIE YMCHHA OOBSICHATh W OIICHWBATH SIBIICHUS
OKPYXAIOIEr0 MHpA, UCIOJIb3Ysl 3HAHUS U OIBIT, MOJYYEHHBbIE MPU U3YyUYEHUU
XUMUH, IPUMEHATH UX TP PEIICHUH TPOOJIEM B TOBCETHEBHOM KU3HU U TPYIOBOM
JeATEIIbHOCTH;

— (¢dopmupoBaHHE y OOYYAIONUXCS TyMaHUCTUYECKUX OTHOIICHUH,
MOHUMAHUS IICHHOCTH XUMHWYCCKUX 3HAHWH IS BBIPAOOTKH DSKOJOTHYECKU
[[€JIECO00Pa3HOr0 TOBENCHUS B OBITY M TPYAOBOM JACSATEIBHOCTH B IIENAX
COXPAHEHHUS CBOETO 3JJ0POBbS U OKPYIKAIOIIECH TPUPOAHOM CPEBI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEM K CaMOKOHTPOJIO H
CaMOBOCIIUTAaHUI0O HA OCHOBE YCBOEHHUSI OOIIEUESIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY HpO(uiisi U HANpaBICHHOCTH AaJIbHEHIIIEro
oOyJeHus.

OO611ee YnCIIo 4acoB, OTBEAEHHBIX JJIsI U3YUYCHUS! XMMUU HA YPOBHEOCHOBHOTO
obmero obpaszoBanwusi, cocraBiuser 136 gacoB: B 8 kimacce — 68 dacoB (24aca B
HeJlelno), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



COJEPXAHUE OBYUYEHUA

8 KUIIACC

IlepBoHauyajibHbIE XUMUYECKHE TOHATHUS

[Ipeamer xumun. Poilb XUMHUM B KU3HHU YellOBEKAa. XUMHUS B CUCTEME HayK.
Tena wm BemectBa. dusnueckue CBOWCTBA BEHIECTB. ATpPEraTHOE COCTOSIHHE
BelecTB. [loHsiTHE O MeTOAax MO3HAHMS B XUMHUH. YHCThIE BEUIECTBA U CMECH.
CrniocoObI pa3ziesieHus cMecei.

ATOMBI ¥ MOJEKYJIbl. XHUMHYECKHE dJIeMEHThl. CHUMBOJBI XUMHYECKHUX
aneMeHTOB. [IpocThie U CIIOkKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumuueckas popmyna. BaneHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB.3aKOH
IIOCTOSIHCTBA cOCTaBa BemlecTB. OTHOCHUTENbHAs aToMHas Macca. OTHOCHTEIbHAsS
MOJIEKYJIsIpHas Macca. MaccoBast J0J1s1 XUMUYECKOTO JIEMEHTA B COEITMHEHUU.

KonunuectBo BemectBa. Moie. MossipHass macca. B3auMoCBsI3b KOJIMYECTBA,
Macchl M YHUCJAa CTPYKTYpPHBIX €IMHHUI[ BemecTtBa. Pacuérel mo dopmynam
XUMHUYECKUX COCUHEHUMN.

duznyeckre U XMMUYECKUE SIBJICHUSA. XUMUYECKasl peakius U €€ MPU3HAKY.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XMMHUUYeCKHe ypaBHeHusA. Kiaccuduxanums
XUMUYECKUX PEAKIUI (COEIUHEHUS, PA3I0KEHUS, 3aMEILIEHUsA, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYAOH, MpaBUjaMu padOThl B JaOOpaTOpUu U
npuémMamu oOpalleHus ¢ 1abopaTOpHbIM 000PYJOBAaHUEM, U3yUYEHUE U OMKMCAHUE
(bu3nuecKkux CBOMCTB 0OOpa3lloB HEOPraHWYECKUMX BEIIECTB, HAOIIOACHHE
busndeckux (MIaBJIECHUE BOCKA, TasHHWE JbJa, pAacTUpPaHUE caxapa B CTYIIKE,
KUIICHUE M KOHJIEHCALUs BOJAbI) U XUMUYECKHUX (TOPEHHE CBEYM, NPOKAIUBAHUE
MEJTHOM MPOBOJIOKH, B3aMMOJICHCTBUE MeJia ¢ KUCIIOTOW) SIBIICHUHN, HAOII0IeHHE U
ONMKCAHWE NPHU3HAKOB MPOTEKAHUS XUMHUYECKUX peakuuid (pasjoKeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIOTHI C XJOPUAOM Oapusi, pa3iokeHUe THJIPOKCUAA
memu (1) mpu HarpeBaHum, B3auMoIecTBHE kKene3a ¢ pacTBopoM conu menu (11),
U3y4EHHE CIIOCOOOB pa3JielieHus CMecel: ¢ MOMOUIbI0 MarHurta, (QUiIbTPOBaHUE,
BbINIapUBaHUE, JUCTWILISALUS, XpoMaTorpadus, IpoBeIeHNE OYUCTKU MOBAPEHHOM
cCojiM, HaOJIOJEHWEe U  ONHCAHWE  pPEe3yJIbTaTOB  MPOBEJEHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUs MAacChl, CO3/IaHUE MOJENeH MOJIeKY
(IIapoCTEepKHEBBIX ).

BaxHelllnne NpeaCTAaBUTEIN HEOPraHMYeCKUX BellecTB

Bo3gyx — cMech razoB. CoctaB Bo3nyxa. Kuciopon — 371€MEHT W mpocToe
BenlecTBo. HaxoxnaeHuwe kuciaopojna B Ipupone, (pusMueckue M XUMHUYECKHE
cBoiicTBa (peakuuu ropenus). Oxcunsl. [Ipumenenue kucnopona. CrnocoOsl



MOJIy4eHHUs] Kuciopoja B JjabopaTopuu U HpoMmblluIeHHOCTH. Kpyrosopor
KHciopoja B mpupoe. O30H — alIoTponHasi MOAU(PUKALINS KUCIOPOIa.

TernoBoit »hdekT XUMHUECKOW peaklud, TEPMOXUMUYECKHUE YpaBHEHUS,
9K30- M JHAOTEPMHUYECKHE pEakUuH. TOIUIMBO: Yrojdb M METaH. 3arps3HEHuE
BO3/yXa, YCHJICHHE MapHUKOBOTO 3¢ (eKTa, pa3pylieHre 030HOBOTO CIIOSL.

Bonopon — anmemMeHT u mpocToe BemecTBo. Haxoxknenue Boiopoia B IpUpoe,
bu3nuecKkue U XMMUYECKUEe CBOMCTBA, MPUMEHEHHE, CIIOCOObINoNyueHus. KucioTs
U COJIN.

MoutsipHbIit 005EM ra3oB. PacuéTsl Mo XUMHYECKUM YpaBHCHHUSIM.

dusnueckne CBOWCTBA BOAbl. Boma kak pactBoputens. PacTBOpbL
HacpllieHHble M HEHACBHIIIEHHBbIE PAcTBOpPbl. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBasi 10J1s1 BELIECTBAa B PacCTBOpE. XUMUYECKHUE CBOMCTBA BOJbL. OCHOBaHUA.
Ponb pacTBOpOB B MpHUpOJE U B XKU3HM 4YelI0BeKa. KpyroBopoT BoAbI B IIPUPOJE.
3arps3HeHne NpUpOaHbIX Boa. OXpaHa M OYMCTKA MPUPOJHBIX BOJ.

Knaccudukanus Heopranmdeckux coeauHeHuid. Okcunpl. Knaccuduxarus
OKCUJIOB:  cojeoOpa3zyronue  (OCHOBHBIE, KHUCIOTHbIE, amM{(OTepHbIE) U
HecosieoOpasyromue. Homenknatypa oOxkcuaoB. DU3WYECKHE M XUMHYECKHE
CBOMCTBA OKCUIOB. [loyueHne okcuaos.

OcHoBanus. Knaccupukanuss OCHOBaHUM: IIEIOYM M HEPACTBOPUMBIE
ocHoBaHMs. HomeHknaTypa ocHoOBaHMi. DPU3NYECKHE U XUMHUYECKHE CBOMCTBA
ocHoBaHuU. [lomyyeHne ocCHOBaHUM.

Kucnotel. Knaccudukanus kucinor. Homenknarypa kucinor. Ousndeckue u
XMMHUYECKUE CBOWCTBA KHUCIOT. Psan aktuBHOocTM MetaiuioB H. H. bekerosa.
[lony4yeHne KHACIIOT.

Comu. Homenknarypa coseil. @U3NUECKUE U XUMUYECKUE CBOWMCTBA COJIEH.
[lonyuenune comen.

['eneTrueckas CBsI3b MEXKY KJIIaCCAMH HEOPTaHUYECKUX COEIMHEHUN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OMNpPEJEICHUE COAEpKaHUs KUCIOPOJa B BO3AyXe, MOJyYEHHUE,
coOuMpaHue, pacrno3HaBaHWE M U3YYEHUE CBOWCTB KHUCIOpOAa, HAOIOJCHHE
B3aMMOJICUCTBUSL BEUIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHHS H
IpeKpalieHus TopeHus (1moxapa), O3HaKoMJIeHHE ¢ 00pa3laMu OKCUAOB U ONMCAaHUE
UX CBOWCTB, MOJIy4eHUE, COOMpaHue, paclio3HaBaHUe U U3yUeHHEe CBOMCTB BOAOPOa
(ropenue), B3auMozeiicTBue Bojgopona ¢ okcugom Meau (II)  (Bo3moxkHO
UCITI0JIb30BAaHUE BUIECOMATEPUAJIOB), HAOIIOAEHIE 00Pa3 0B BEUIECTB KOJIUYECTBOM
1 ™momb, wHcclieoBaHUE OCOOEHHOCTEM pacTBOPEHMSI BEIIECTB C Pa3IUYHON
pPacTBOPUMOCTBIO, PUTOTOBIIEHUE PACTBOPOB C OMNPEACIEHHON MacCOBOM A0Jei
pPacTBOPEHHOIO BEIIECTBA, B3aUMOJEWCTBHE BOABI C METAIaMU (HATpUEM U
KaJIbLIieM) (BO3MOXKHO HCIOJIb30BAaHUE BHUAEOMATEPHUATIOB),



UCCleoBaHNEe O00pa3lioB HEOPTaHMYECKUX BEIIECTB Pa3jIMYHbIX  KJIACCOB,
HaOJI0ICHNE U3MEHEHUSI OKPACKH MHAMKATOPOB B pacTBOpaxX KUCIOT U HIEJIOYEH,
u3ydeHue B3aumoeiictBus okcuaa meau (1) ¢ pactBopoM cepHOM KHCIOTBI, KUCIOT
C METAJUIAMH, PEAKIUM HEUTpaIu3aluu, MOJy4eHUE HEPACTBOPUMBIX OCHOBAHMM,
BBITECCHCHHE OJHOIO METaUla JPYyrdM M3 pacTBOpa COJA, pPEIICHUE
AKCHEPUMEHTAJIBHBIX 3alad N0 Teme «BaxkHelmume Kiaacchl HEOPraHHUYECKUX
COEIMHEHUI.

Iepuoanueckuit 3akon u Ilepumoauveckass cucreMa XUMHYECKHX
ieMenToB JI. M. MengeneeBa. CtpoeHne aToMoB. XMMHYECKasi CBS3b.
OKHCIUTETIBHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[lepBbie TOMBITKH KJIAcCU(PHUKAIMA XUMHUYECKHX dJeMeHTOB. [loHsTHE O
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHBbIE U IIETOYHO3EMENIbHbIE METaJLIbI,
raJIOreHbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPbIE 00pa3yloT aMmbOTEPHBIE OKCUIBI
Y TUJIPOKCHUJIBI.

[Tepunonnueckuit 3akoH. [lepuoanueckas cuCTeMa XMMAYECKHUX 3JIEMEHTOB /1.
N. Mengeneea. Koporkonepuoanas ©  JJIMHHONEPUOIHAS dbopMbI
IIepuonnueckoi cucrembl xumudeckux aneMeHToB [. M. Menneneesa. Ilepuobl
Y rpyInmbl. QU3NUECKUAN CMBICI ITOPAIKOBOIO HOMEPA, HOMEPOB IIEPUOJa U IPYIIIIbI
DIIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3otonsl. Dnexktponsl. CtpoeHne
AJIEKTPOHHBIX ~ 000JI04eKk atoMoB TepBbIX 20 XUMHUYECKHX  DJIEMECHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepuCTUKA XUMHYECKOTO
AJIEMEHTA 110 ero noJiokeHuto B Ilepnoanueckon cucreme . 1. Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUSI pPajJhyca aTOMOB XHMHUYECKHUX 3JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB 1O TPYIINaM U MEPUOJIaM.

3nauenue [lepunoanueckoro 3akona u [lepuoanueckoi CUCTEMbI XUMUYECKUX
DJIEMEHTOB Ui pa3BUTHs Haykh W npaktuku. . M. MenneneeB — yd€Hblii U
IpaKIaHUH.

Xumuyeckass cBA3b. KoBajlieHTHast (MOJsipHAss W HEMOJISIpHAs) CBS3b.
DNEeKTPOOTPULATETbHOCTh XUMUYECKUX 3JIEMEHTOB. MIoOHHAas1 CBS3b.

Crenenp okucieHuss. OKHUCIUTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Tporecchl OKUCIEHUS U BOCCTAHOBJIECHUS. OKUCIUTENHN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpaslloB BEIIECTB METAUIOB M HEMETAIJIOB, B3aUMOJICHCTBUE
TUAPOKCHAA LHMHKA C PACTBOPAMHM KHUCIOT WM WIEJIOYEH, IMPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIIUX  NPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX  pEaKIUU
(ropeHue, peakiyu pa3aoKeHUs, COSAUHEHNS).

Mesicnpeomemmnuie ceasu



Peanuszanus MeXnpeIMETHBIX CBs3ed NpU M3YyYEHUH XUMUU B 8 Kiacce
OCYILECTBIISIETCSl 4YEpe3 MCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO--HAYYHBIX
IIOHATUH, TaK U MOHATUH, ABIAIOIINUXCSA CUCTEMHBIMU UL OTAENIBHBIX IIPEIMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.

OO1ue ecTeCTBEeHHO--HAyUHbIE MOHATHS: HAYYHBIN (aKT, TUIIOTE3a, TEOPHUs,
3aKOH, AaHaJIW3, CHUHTE3, KIacCU(pUKalusi, NEPUOJAUYHOCTh, HAOIIOJEHUE,
DKCIIEPUMEHT, MOJICIIMPOBAHNE, U3MEPEHUE, MOJIEIb, SIBIICHHE.

du3uka: MaTepus, aToM, AIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIUJ, U30TOIIbI,
PaAMOaKTUBHOCTb, MOJIEKYJa, 3JEKTPUUYECKUN 3apsl, BELIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHUE BEIECTBA, Tra3, (PU3WYECKUE BEIUYUHBI, EIUHUIIBI
U3MEPEHHUsI, KOCMOC, TUTAHETHI, 3BE3/b1, COHIIE.

buomnorus: doTocunTes, 1bIxaHue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEpaNbl, TOPHBIE  MOPOJIBI,
ITOJIE3HBIE NCKOMAEMBIE, TOIUINBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XUMHYECKasl peaKuus

[lepnognueckuit 3axoH. [lepuoandeckas cucreMa XMMUYECKUX JIEMEHTOB /.
. MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHUH CBOMCTB
XUMHUYECKUX JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KAJIHS, KAIBLHS U UX COETHHEHH
B COOTBETCTBUM C IIOJIOKEHHEM DJJIEMEHTOB B llepuoaudeckon cucreme u
CTPOCHHUEM UX aTOMOB.

CrpoeHne BemecTBa: BUABI XMMHYECKOM CBSA3U. THUIBI KPUCTAJUIMYECKHUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIIA KPUCTAJUIMYECKON PEMIETKH U
BUJIa XUMHUYECKOU CBS3H.

Knaccudukanuus v HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XHUMHUECKUE
CBOMCTBa BEIIECTB, OTHOCAIIMXCS K Pa3Iu4HbIM KJaccaM HEOPraHWYECKHX
COCIMHEHUN, TCHETUYECKas CBsI3b HEOPIraHUYECKUX BELIECTB.

Knaccudukanus XuMHUUECKUX PEeaKIUi 110 pa3IMyHbIM NMPU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B pEakUUu BEUIECTB, MO TEIUIoBOMY 3¢ deKTy, 1o
U3MEHEHUIO CTENEHEH OKHMCIIEHUS XUMHUYECKUX 3JIEMEHTOB, 10 OOpPaTUMOCTH, IO
YYaCTHIO KaTajau3aropa). JK30- U SHAOTEPMUUYECKUE PEaKLUU, TEPMOXUMUYECKHE
YPaBHEHMUS.

[Tonsitue o ckopoctu xumMuueckon peakiuu. [loHsTne 00 OOpaTHUMBIX U
HEOOpaTUMBIX XMUMHUYECKUX peakiusx. [IoHATHEe O TOMOreHHBIX U TeTepOTreHHBIX
peakuusax. Ilonarue o karanusze. [lonsarne o xumudyeckom pasHoBecuu. DakTopsl,
BIIMAIOIIME HA CKOPOCTh XUMHUYECKOW pEAKUUH M TIOJIOKEHHE XHUMHYECKOIO
pPaBHOBECHSI.

OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ pEaKIMU,  OJJEKTPOHHBIA  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHOM peakunu. COCTaBJIE€HHUE YPaBHECHUMN



OKHUCIIUTEIIBHO--BOCCTAHOBUTENIBHBIX ~ PEAKIMHA C  HMCIOJIB30BAaHUEM  METOJA
3JIEKTPOHHOT'O OalaHca.

Teopus 2MEKTPOIIUTUYECKON JUCCOLMALMHU. DIEKTPOJIUTHI U HEAJIEKTPOJIUTHI.
KarnoHnel, aHrMoHbl. MeXaHH3M AUCCOLMALMKM BELIECTB C PA3JMYHBIMU BHJIAMU
XUMUYECKOH cBsi3U. CteneHs auccounanni. CHIIbHBIE U CJIa0bIe 3JEKTPOJIUTHI.

Peakuuy noHHOro oOMeHa. Y cioBUs NPOTEKaHUsI peakluii HOHHOTO OOMeEHa,
IIOJIHBIE M COKpAIEHHBIE HMOHHBIE YpaBHEHMs peakuuii. CBONCTBa KHCIIOT,
OCHOBAHMI U COJIEH B CBETE MPECTABICHUN 00 3JIEKTPOIUTHYECKON AUCCOLIMALINH.
KauecTBeHHbIE peakiiuy Ha HOHBL. [IoHATHE O TMAPOIIN3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJEISMU KPUCTAUIMYECKUX PEHIETOK HEOPraHMYEeCKUX
BEILECTB — METAUIOB U HEMETAIOB (rpadura U ajmasza), CIOXKHBIX BELIECTB
(XJopuaa HaTpus ), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHYECKOU PEAKIIUU OT
BO3JCHCTBUS  pa3iaMyYHbIX  (AKTOPOB, HCCIEAOBAHUE  BJIEKTPOINPOBOAHOCTH
PacTBOPOB BELIECTB, IpOLECCa JUCCOLUAIIMHI KUCIIOT, IEI04Yel U coiel (BO3MOKHO
UCIIOJIb30BaHUE BHUAECO MATEPUAJIOB), IPOBEJCHHUE OIBITOB, WILIOCTPUPYIOIINUX
NPU3HAKM TPOTEKaHWs pPeakuuid HOHHOrO oOmeHa (oOpa3oBaHuE OcCajka,
BBIJICICHHE Ta3a, O0pa3oBaHUE BOJbI), OMNBITOB, WUIIOCTPUPYIOIIMX IPUMEPHI
OKHUCJIUTEIIBHO-BOCCTAHOBUTENBHBIX PEAKUUN (TOPEHHE, PEaKIHHU Pa3IOKECHHUS,
COCUHEHMsI), pACIO3HABAHME HEOPraHMYECKHX  BEIIECTB C  [OMOIIBIO
KAueCTBEHHBIX PEAKIMI HA MOHBI, PEIICHUE YKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemertanibl 1 X coelMHEHUSs

OO6mass xapakTepucTuka rajoreHoB. (OCOOCHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHn okucieHus. CtpoeHue u (U3HUECKHE CBOMCTBA MPOCTHIX
BEILECTB — FAJION€HOB. XMMHUUYECKHE CBOWCTBA HAa IPUMEPE XJIopa(B3auMOICHCTBHUE
C MeTajulaMH, HeMeTaJUlaMM, uiesodyaMu). XiiopoBoaopord. CosisiHas KHUCIIOTa,
XMMHUYECKUE  CBOMCTBA, IOJYyYEeHHE, IIpuMeHeHue. JlelictBue xmopa H
XJIOPOBOJIOPOJa HA OPraHU3M YeJIoBeKa. BaykHelme XJI0puabl 1 UXHAXO0XKIACHUE B
pUpoJe.

OOmast xapaktepuctuka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepHbIE CTENeHU OokucieHus. CTpoeHue u (PU3MYECKUe CBOMCTBA
IPOCTBIX BEIIECTB — KUCIOPOAA U CePbl. AJIOTPONHbIE MOAU(PHUKAIIUN KHCIOPOaa
U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOAOPO, CTpocHHE, (HU3HYECKUE U
XUMUYeCcKrue cBOMCTBA. OKCHABI CEpbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHIOB.
Cepnas kuciora, uanyeckue 1 XMuMUYecKue cBoicTBa (001Me Kak MpeICTaBUTENs
KJlacca KUCIOT U crnenuduyeckue). XUMUYECKUE PEAKIUH, JiekKallue B OCHOBE
MPOMBITIIUICHHOTO CHoco0a TMOJy4YeHus CepHOW Kuciotel. [IpuMeHeHue cepHoi
KHUCJIOTBL. COJIM CEPHOM KUCIIOTHI, KAYECTBEHHAs pEaKLUs Ha



cynbdar-uoH. HaxoxneHue cepbl U €€ COCIUHEHHH B MpUPOAC. XUMHUYECKOE
3arpsi3HEHHE OKPYKAIOIIEH Cpelpl COCAMHEHUSIMU CEpbl (KUCIOTHBIE IO,
3arpsi3HEHUE BO3/IyXa U BOJOEMOB), CIOCOOBI €T0 MPE0TBPAIICHHUS.

OO6mast xapakrepuctuka 3jeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHHs. A30T, pacIpOCTpaHEHUE B MPUPOJE,
dbusnueckue U xumMuueckue ceorctra. KpyroBopor a3ora B npupoje. AMMHAK, €ro
bu3nUecKue 1 XUMHUYECKHUE CBOICTBA, MOJlydeHue U rnpuMeHenue. Cojiu aMMOHUS,
uX (pU3NYECKUE U XMMHUYECKUE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakuus Ha
MOHBI aMMOHUS. A30THas KHUCIOTa, €€ MojyuyeHue, (PU3nuecKue M XUMHUYECKHE
cBOMCTBa (00OIIME Kak NPEACTaBUTEN Kilacca KHUCJIOT U crenuduyeckue).
Hcnonb3oBaHue HUTPATOB U COJICH aMMOHUS B Kau€CTBE MUHEPAIbHBIX YA0OpEHUM.
XHAMHMUYECKOE 3arpsi3HEHUE OKPYIKAIOIIEH Cpellbl COETMHEHUSMU a30Ta (KUCIOTHBIE
JOK]IM, 3arpsi3HEHUE BO3/lyXa, MOYBBI U BOJOEMOB). Docdop, aIOTPOIHBIE
Moaudukauuu docdopa, puznueckrue 1 xuMmuueckue cBorctea. Okcup dochopa
(V) u dochopnas kucnora, u3HIECKUe M XUMHUUYECKHE CBOUCTBA, IOJyUYCHHE.
Hcnons3oBanue ¢pocdaTtoB B Ka4eCTBE MUHEPAJIbHBIX y100pEHUIA.

OOwmast xapakTepuctuka 31eMeHToB [VA-rpynmnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTE€pHbIE CTENIEHU OKUCIICHUS. Y TJIEpO/l, AJUIOTPOIHbIE MOAU(PUKALIUY,
pacnpocTpaHeHUE B MPUPOJE, PU3HUECKHE U XUMHUYECKHE CBOMCTBA. AAcCOpOIus.
Kpyrosopor yrinepona B mnpupoae. OKCUABI yIiiepoaa, HUX (QU3NYECKHE H
XUMUYECKHUE CBOICTBA, [JEWCTBHE HA JKUBBIE OpPraHW3Mbl, TOJy4YEHHE U
NpUMEHEHHE. DKOJIOTHYECKHE MPOOJIeMbl, CBs3aHHbIe ¢ okcumomyriepoaa (1V),
TUMO0Te3a TJIOOAIBHOTO MOTEIJICHUS! KJIMMAaTa, MApHUKOBBIA d(PdekT. YroibHas
KHCIIOTa U €€ COJM, UX (PU3NYECKHEe W XHMHYECKHE CBOWCTBA, MOJIYYEHUE H
npumeHenue. KavecTBeHHass peakiuss Ha KapOoHaT-uoHbL. Vcmosb3oBaHue
KapOOHATOB B OBITY, MEIULIMHE, IPOMBIIIJIEHHOCTH U CETLCKOM XO3SHCTBE.

[lepBoHavasIbHBIE MTOHATHS 00 OPraHUYECKHUX BEIIECTBAX KaK O COCAMHEHUSIX
yriepozaa (MeTaH, 3TaH, 3TUIICH, alleTUJIEH, 3TaHOJ, TJIULEPUH, YKCYCHAs! KUCJIOTA).
[IpupogHbie HMCTOYHUKHU YTJIEBOJIOPOJOB (Yrojib, TPUPOJHBIM Ta3, HEPTH),
IPOAYKThl UX MepepaboTku (O€H3MH), UX poJib B OBITY U IPOMBIIUICHHOCTH.
[ToHsiTHE O OMONOTMYECKU BaXKHBIX BEILIECTBAX: JKUPAX, OCJKaX, YIJIeBOAaX — U UX
poJiM B JKM3HM 4eJlOBeKa. MarepuaJbHOE €QUHCTBO OPraHHYeCKHX |
HEOPTaHWYECKUX COCTMHEHUM.

KpemHunii, ero ¢usnueckue W XUMUYECKHE CBOWMCTBA, TMOJYyYEHHUE W
npumeHenue. CoenHeHus KpeMHusd B npupojie. OOiiue npeacraBieHuss 00 OKCuae
kpemHus (IV) u kpemuueBoii kucinotre. CUIIMKATHI, X UCMOJb30BAaHUE B OBITY, B
MPOMBIIUIEHHOCTU. BakHeliue cTpouTeIbHblE MaTepualibl: KEpamMHuKa,



CTEKJIO, LIEeMEHT, 0eToH, kene300eToH. [IpobiiemMbl 6€30macHOr0 MCIOIb30BaHUS
CTPOUTENIBHBIX MATEPUAIIOB B IOBCEHEBHOM KU3HU.

Xumuyeckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPTAHMYECKUX BEUIECTB, CBOMCTB COJSTHOM KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEaKlUid Ha XJIOPUA-UOHBI U HAOJIO/IEHUE MTPU3HAKOB
UX MPOTEKAHUS, OMNBITHI, OTpa)karoliue (HU3NUYECKUEe U XHUMHUYECKHE CBOWCTBA
rajJoreHOB W MX COCAVHEHUN (BO3MOXKHO HCHOJIb30BAHUE BHJICOMATEPUAIIOB),
O3HAKOMJICHHUE ¢ 00pa3liaMu XJIOPHUIOB (TaJIOTEHUIOB), 03HAKOMIICHUE ¢ 00pa3laMu
ceppl M €€ COEIMHEHUSIMH (BO3MOXKHO HCIIOJIb30BaHUE BHUIECOMATEPUAIIOB),
HaOJII0ICHUE TIpoliecca OOYTIIMBaHUA caxapa IMoj ACMCTBUEM KOHIICHTPUPOBAHHOM
CEpHOI KUCIIOTHI, U3yUYEeHNE XUMUYECKUX CBOWCTB pa30aBICHHOI CEpHOM KUCIOTHI,
MPOBEJICHUE KAU€CTBEHHON pEaKIUM Ha CyJib(paT-uoOH U HaOJI0JeHUE TPU3HaKa €&
MPOTEKaHUs, O3HAKOMJICHHE ¢ (DU3UYECKUMU CBOMCTBaMHU a30Ta, (pocdopa u ux
COEIMHEHU (BO3MOYKHO MCIOJIB30BAHKUE BUIEOMATEPUAIOB), 00Opa3liaMH a30THBIX
u ¢GochopHbIX yI0oOpeHul, MojydeHue, coOupaHue, pacrio3HaBaHUE U M3YyYCHHE
CBOMCTB aMMHakKa, MPOBEJACHHWE KauyeCTBEHHBIX pPEakKIMil Ha WOH aMMOHHS H
dbochar-uoH W U3yYEHHE  MPU3HAKOB HUX TMPOTEKAHUs, B3aUMOJCHCTBUE
KOHILICHTPUPOBAHHON a30THOW KHUCIOTBI C MEIbI0 (BO3MOXXHO HCIOJIb30BAHUE
BHUJICOMATEPUAIIOB), M3YYEHUE MOJEIEH KPHUCTAUIMYECKUX PEMIETOK anMasa,
rpadura, QymiepeHa, O3HAKOMJIEHHE C MPOLECCOM aacopOIMU PacTBOPEHHBIX
BEILIECTB AKTUBUPOBAHHBIM YTJIEM U yCTPOMCTBOM TMPOTHUBOrasza, IMOJy4YCHHE,
coOupaHue, paclio3HaBaHUE U U3YUYEHUE CBOMCTB YTJIEKUCIIOTO rasza, MpOBEJCHUE
KaueCTBEHHBIX PEAKIMi Ha KapOOHAT M CHJIMKAT-HOHBI M M3yYEHUE TIPU3HAKOB UX
MPOTEKAHMS, O3HAKOMJIEHHE C TMPOAYKIHMEH CHIMKATHOM MPOMBIIIIEHHOCTH,
pelieHrne SKCIEePUMEHTANIBHBIX 3aJlady Mo TeMe «BakHeWlne HeMeTauibl U HX
COCTMHEHUS.

MeTaJibl 1 MX COCTMHEHUSA

OO6m1as XxapakTepUCTUKa XUMUYECKUX JIEMEHTOB — METAJJIOB Ha OCHOBAHUU
ux nonoxeHus B Ilepuommueckoin cucreme xumuuyeckux snemeHtos /JI. .
MenneneeBa u ctpoeHusi aromoB. CTpoeHue MeTauioB. MeTamnyeckas CBs3b U
METAJTNYECKAs! KPUCTAIUIMYECKas PEIETKA. DIEKTPOXUMHUUECKUN PSAHANIPSKEHHM
MeTaioB. dusnueckue M XUMHYECKHUE CBOWCTBA MeTauioB. OOIIHME CIOCOOBI
notyueHust MeTasiyioB. [loHATHE 0 KOPPO3UU METAINIOB, OCHOBHBIE CITOCOOBI 3aIITUTHI
ux oT Koppo3uu. CriiaBsl (CTalib, YyT'yH, JIOPATIOMUHUMN, OpOH3a) U X IPUMEHEHHUE
B OBITY U IPOMBIIIIJICHHOCTH.

[Ilenounsie meTamel: nonoxeHue B llepuoanyeckon cucremMe XMMHUYECKHX
sanemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HAaXOXJICHUE B MPUPOJE.
du3nuecKkue U XUMMUYECKHE CBOMCTBA (Ha mpumMepe HaTpus U Kanus). OKkcuabl U



TUAPOKCUABI HATpusd MW Kanud. I[I[puMeHeHHne WIETOYHBIX METAIOB M UX
COeJIMHEHUM.

[IlenoyHo3eMenbHbIE METa/UIBl MAarHUM W KajJdblIMi: TIOJIOKEHHUE B
[lepnognueckoi cucreme xuMmuueckux aneMeHToB [1. 1. Menneneesa, ctpoeHue ux
aTOMOB, HaxO0XJieHue B mpupoje. Punyuecknue u XMMUYECKUE CBOWCTBA MarHusu
KaJibIusl. BaskHelmme coequHeHnst Kaablins (OKCUI, TUAPOKCHT, COH ). JKECTKOCTD
BOJIbI M CIIOCOOBI €€ yCTpaHEeHUs.

AmmoMuHUN: TIosioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
J. . Menneneesa, cTpoeHue aToMa, HaxoXKIE€HUE B mpupone. Pusndeckue u
XUMUYECKHAE CBOMCTBA aTtOMUHMSI. AM(POTEPHBIE CBOMCTBA OKCHIA U THAPOKCHIA
ATIOMUHHSL.

Keneszo: nonoxenue B [lepruoguyeckoid cucteMe XUMUYECKUX 3JIEMEHTOB /I,
N. MeHneneeBa, CTpOCHHE aToMa, HaxoXJaeHwe B mpupoae. duznueckue u
XUMHUYECKHEe CBOMCTBA xkemne3a. OKkeuibl, THAPOKCUAbI U comu xene3a (1) u sxenesa
(1), ux cocraB, CBOMCTBA M MOJTyUCHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHME ¢ oO0pa3llaMd METaJlIOB M CIUIaBOB, HX (U3UYECKUMU
CBOMCTBaMH, U3Y4YEHHUE  PE3YJbTAaTOB  KOPPO3UH  METALIOB  (BO3MOXKHO
UCIIOJIB30BaHUE BHUJEOMATEPUANIOB), OCOOCHHOCTEH B3aUMOACHUCTBHUS OKCHA
KaJblIU U HATpUsi C BOJOH (BO3MOXXHO HCIIOJIb30BAHUE BHUECOMATEPUATIOB),
VCCIIEIOBAHUE CBOMCTB KECTKOM BOJBI, IIpOLECCa TOPEHUS XKeje3a B KUCIOPOJE
(BO3BMOKHO  WCIOJIb30BAaHME  BHUJCOMATEPHATOB), MPU3HAKOB  IPOTECKAHMUS
KaueCTBEHHBIX pPEaKIMii HA MOHBI: MAarHusl, KaJbIUs, aJIFOMUHUS, [IMHKA, JKelie3a
(1) u xene3a (II1), meau (1), HaOIrOIEHUE W OMTUCAHUE TIPOIIECCOB OKPAITMBAHUS
IJJaMEHH WOHAaMU HaTpus, KaJiusd W Kaldblus (BO3MOXKHO HCIOJIb30BAaHUE
BHUJICOMATEPUAIIOB), UCCIICIOBAaHUE aM(POTEPHBIX CBOMCTB TUAPOKCHIA ATTFOMUHUS
Y TUAPOKCHU/IA LIMHKA, PELICHHUE SKCIIEPUMEHTAIbHBIX 3a7a4 1o TeMe «BaxHeriue
METAJIJIbl U KX COCUHEHHUS.

XuMus M OKpY:KawIIas cpeaa

BemectBa m Marepuanbl B IMOBCEIHECBHOW JXW3HU 4YeJlOBeKa. bezomacHoe
WCIIOJI30BaHUE BEILECTB M XMMHUYECKUX peakuuii B ObITy. IlepBasi momolb mnpu
XUMHUUYECKUX 0KOTrax U OTPABIICHUSIX.

XUMUYECKOE 3arpsi3HEHUE OKpy»Karollel cpenbl (mpeaesibHas TOMyCTUMAs
KOHIIeHTpalus BemiecTs, aaiee — [1JIK). Poyib xumun B pemieHun SKOJOTHUECKUX
npooiem.

Xumuueckuu IKCnepumenm:

H3yueHue oOpasIloB MaTepUalioB (CTEKJIO, CIUIABbI METAJIJIOB, MOJIMMEPHBIC
MaTepualbl).

Mexcnpeomemmnoie ceazu



Peanuzanus MeXnpeaMETHBIX CBS3€H NMpu M3y4eHUM XuMuu B 9 Kiacce
OCYUIIECTBJISIETCS 4Yepe3 HCIOJIb30BAaHWE KaK OOMIIMX €CTECTBEHHO-HAYUYHBIX
MOHSATUM, TAK U MOHATHUH, SBIAIOIIUXCS CUCTEMHBIMU ISl OTAEJIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O LUKJIA.

OOmme ecTeCTBEeHHO-HAYUYHBIC TMOHSATHS: HAy4YHBIH (DakT, TUIOTE3a, 3aKOH,
TEOpHsl, aHallu3, CHUHTE3, Kiaccudukanusi, NEePUOJUYHOCTb, HAOIIOJECHNUE,
DKCHEPUMEHT, MOJEIMPOBAHUE, HW3MEPEHUE, MOJIEIb, SBICHHUE, IAapPHUKOBBIMI
2 (deKT, TEXHOTOTHUSI, MAaTEPHAITHI.

duzuka: MaTepus, aToM, AIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIHUJ, U30TOIHI,
PaIuO0aKTUBHOCTD, MOJIEKYJIa, AJIEKTPUUECKUN 3apsig, MPOBOIHUKH,
MOJIYIPOBOJHUKH, JAUDJIEKTPUKH, (OTOIJIEMEHT, BEIECTBO, TEIO0, OO0BEM,
arperaTHoe COCTOSIHHE BELIECTBA, I'a3, PaCTBOP, PACTBOPUMOCTh, KpUCTAILINYECKAs
pemeTka, CIuiaBbl, (PU3NYECKUE BEIUYUHBI, €IUHMIBI W3MEPEHUS, KOCMUYECKOE
MPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: ¢orocuntes, apixanue, Ouocdepa, 3KOCHCTEMa, MHUHEPAILHBIC
yI00pEeHHS, MUKPOIJIEMEHThI, MAKPOAJIEMEHTHI, MUTATEIbHBIC BEIIECTBA.

['eorpadusi: atmocdepa, ruapochepa, MUHEpabl, TOPHBIE  IMOPOJIBI,
MOJIE3HBIE UCKOTAaEMbIE, TOILIUBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHHU HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHUSI MPOrpaMMbl OCHOBHOTO  OOIIEro
o0pa3oBaHMs JOCTUTAIOTCS B XOJ€ OOYy4YeHHMS XMMHHM B €IWHCTBE Y4YeOHOU u
BOCHUTATEIILHOMN JEATEIBHOCTH B COOTBETCTBUM C TPAJAUIMOHHBIMU POCCUUCKUMHU
COL[MOKYJIbTYPHBIMH M JYXOBHO-HPABCTBEHHBIMHU ILIEHHOCTSIMH, NPHHSATHIMU B
oOlIecTBEe MpaBWJIaMd M HOPMaMH TOBEACHHUS U CIOCOOCTBYIOT MpoleccaM
CaMOITO3HAHUS, CAMOPA3BUTHUSA U COLUATIU3AIUN 00yYAIOITUXCSI.

JINYHOCTHBIE  PE3yNbTaThl  OTPAKAIOT  TOTOBHOCTh  OOYYArOITUXCS
PYKOBOACTBOBAaTbCS CHUCTEMOW ITO3UTUBHBIX LEHHOCTHBIX OpPHUEHTALMHA W
pacCIIMpPEHUE OIBITA IESATEIBHOCTH HAa €€ OCHOBE, B TOM YMCJIE B YACTHU:

1) naTpUOTHYECKOT0 BOCTIMTAHUS

LIEHHOCTHOI'0 OTHOLIEHUS K OTE€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUUYECKOMY
U HAYyYHOMY HACIEIWI0, NMOHUMAHHS 3HAYEHUS XUMHUYECKOM HAYKU B >KU3HU
COBPEMEHHOTr0 O0OIIeCTBa, CIOCOOHOCTHU BJIAAETh JOCTOBEpHOW HH(MOpMaIumen o
MEPEIOBbIX JIOCTUKEHUSIX U OTKPBITUAX MHUPOBOM W OTECYECTBEHHOW XHMMH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSIX 00 yCTPOUCTBE MUpa U OOIIECTBA;

2) rpasKAaHCKOT0 BOCTIMTAHUSI:

MPEACTABICHUS] O COLMAIBHBIX HOpPMax M TMpPaBUIaX MEKINYHOCTHBIX
OTHOIIEHUHN B KOJUICKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIC3HOM,  y4eOHO-UCCIEOBATEIbCKOM, TBOPUECKOM W JPYrUX  BHJAX
JEATEeIIbHOCTH, TOTOBHOCTU K Pa3sHOOOpPa3HOM COBMECTHOM MAESATEILHOCTH IMpHU
BBITIOJTHEHUU Y4YeOHBIX, I[IO3HABATEJbHBIX 3a7a4, BBIOJHEHUH XUMHYECKHUX
HKCIIEPUMEHTOB, CO3/IaHNN YYEOHBIX MTPOCKTOB, CTPEMIICHHS K B3aMMOIIOHUMAHUIO
¥ B3aMMOITOMOIIIY B MPOIIECCE ITOM yUeOHOM AeSTEIHHOCTH, TOTOBHOCTHU OLICHUBATh
CBO€ TMOBEACHUE U TOCTYNKHA CBOMX TOBAPUIIEH C MO3UIMM HPABCTBEHHBIX U
MIPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUN MOCTYNKOB;

3) HEHHOCTH HAYYHOT0 TMO3HAHUSI:

MHPOBO33PEHUYECKUE TIPEJICTABICHHUS O BEHIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH WU COCTABISIOLINE
OCHOBY JIJI1 TIOHUMAaHMS CYIIHOCTH HAYYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSL MPUPOJIbI, B3aUMOCBS3SX 4YEJIOBEKA C
MIPUPOTHOM CPEION, O POJIM XMMHU B MO3HAHUM STUX 3aKOHOMEPHOCTEN;

MO3HABATEIbHBIE MOTHUBBI, HAMPABJICHHBIE HA IMOJYYEHHE HOBBIX 3HAHUW IO
XUMHH, HEOOXOAUMBIC ISl OOBSICHEHHS HAONIOJAaeMBIX IIPOIICCCOB U SBJICHUM,
MO3HaBaTeNbHON, MH()OPMALIMOHHOW W YUTATEIbCKOW KYJIbTYpbl, B TOM 4YHUCJE
HaBBIKOB CaMOCTOSITEJILHOM pabOThl ¢ y4eOHBIMH TEKCTaMH, CIPABOYHOM



JUTEPATYPON, JOCTYNMHBIMU TEXHUYECKUMHU CpPEACTBaMU HMHGOPMAIIMOHHBIX
TEXHOJIOT UM,

UHTEpeC K OOYYEeHHI0 U TI03HAHHWIO, JIO003HATEIHbHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €aMO0Opa30BaHHWIO, TMPOCKTHOW W  HMCCIEN0BATEIHCKOU
JeATEeTLHOCTH, K OCO3HAHHOMY BBIOOPY HANPaBICHHOCTH M YPOBHS OOy4YeHUS B
JaJIbHEHIIIEM;

4) opmMupoBaHUSs KYJbTYPbI 310POBbS:

OCO3HAHWE IIEHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOWIIEHUS K CBOEMY
3I0pPOBBIO, YCTAaHOBKH Ha 370POBBIN 00pa3 KWU3HHW, OCO3HAHWE TOCIICICTBUNA U
HETPUATUE BPETHBIX MPUBBIYCK (YIOTPEOICHUS aIKOTOJIsA, HAPKOTUKOB, KYPECHHS),
HEOOXOMMMOCTH COOJIO/IEHNS TIpaBUJI OE€30MaCHOCTH Tpu  OOpareHuu ¢
XUMHUYECKUMU BEIIECTBAMU B OBITY U pEaIbHOM KU3HU;

5) TpyA0BOr0 BOCIIUTAHUSI:

MHTEpEC K MPaKTUUYECKOMY U3y4YeHHUI0 TTpodeccuil 1 Tpyaa pa3IuyHoro poja,
YBAXKEHHUE K TPYY U pE3yJIbTaTaM TPYIOBOM IE€ATEIBHOCTH, B TOM YHUCIIE HA OCHOBE
MPUMEHEHUS MPEIMETHBIX 3HAHUM 110 XUMUH, OCO3HAHHBIN BEIOOPUHIUBUIYAJIbHOM
TPACKTOPUU TPOAOJIKEHUSI O0pa30BaHUsl C YYETOM JUYHOCTHBIX HMHTEPECOB U
CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, yCHEIIHON
poecCUOHANBHOM IeATEIbHOCTH U Pa3BUTHSI HEOOXOIUMBIX YMEHHM, TOTOBHOCTh
aJanTUPOBATHCS B TPOQPECCUOHATILHOM CpeJIE;

6) 3K0JI0rHYeCcKOro BOCIIUTAHMS:

HKOJIOTHUYECKH 11€JIECO00Pa3HOe OTHOIIEHUE K MPUPOJIE KaK MCTOYHUKY KU3HU
Ha 3eMJjie, OCHOBE €€ CYIIECTBOBAHUSA, NMOHWMAHHWE LEHHOCTH 3JI0POBOrO U
Oe3omacHoro oOpa3a KU3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3MYecKOMy M TICUXHYECKOMY 3JI0POBBIO, OCO3HAHHME IIEHHOCTH COOJIIOICHUS
mpaBuiI 0€30MaCHOTO MOBEICHUS MPU PabOTE C BEIIECTBAMU, a TAK)KE B CUTYyAITUsX,
YIPOKAIOIIMX 3J0POBBIO U KU3HU JIIOAEH;

CIIOCOOHOCTH MPUMEHSTHh 3HAHUSI, MOJIydaeMble MPU U3YUYEHUM XUMHH, JJIS
peleHns 3a1a4, CBA3aHHbIX C OKPYKaloLed MTPUPOTHON CPENOU, JJIsl TOBBIIECHUS
YPOBHSI  9KOJIOTUYECKOW  KYJIbTYPhI, OCO3HAaHHA IJIOOAJTBHOTO  XapakTepa
HKOJIOTHYECKUX MPOOJEeM M IMyTel MX PEIICHUS MOCPEICTBOM METOJIOB XHMHH,
HKOJIOTUYECKOTO MBIIUIECHUS, YMEHUSI PYKOBOJCTBOBATHCA UM B MO3HABATEJIHHOM,
KOMMYHUKAaTUBHOMN U COLIUAIBHOM MPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATBI

B cocraBe wmeranpeaMETHBIX pE3yJbTAaTOB BBIACISIOT 3HAYUMBIC IS
dbopMHpOBaHUS MUPOBO33PEHUS OOIICHAYIHBIC TOHSTHS (3aKOH, TEOPHS, PUHIIUII,
rurnore3a, (QakT, CHUCTEMa, TPOIECC, DIKCIEPUMEHT U JPYyroe.), KOTOpbhIe
HCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUHBIX YUE€OHBIX MpEAMETax W IMO3BOJISIIOT Ha
OCHOBE 3HAHWH M3 ATUX MNPeIMETOB (GOPMHUPOBATH MPEACTABICHUE O IE€JIOCTHOM



HAy4YHOM KapTHUHE MHpA, U YHUBEpCaJIbHbIE yueOHbIE IEUCTBUS (IT03HABATEIIbHbIE,
KOMMYHUKATHUBHBIC, PETYJSITUBHBIE), KOTOpble oOecneunBaioT (OpPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHHUIO M OCYIIECTBICHUIO Y4eOHOU
JEATEIIbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS

Ba3oBble Jjornuyeckue aeiicTBHA:

YMEHUSI MCMOJB30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHHUH
3HAHHWI: PacCKPBIBaTh CMBICT XMUMHYECKUX TOHATHHA (BBIICTSATH UX XapaKTEepPHBIC
MPU3HAKKU, YCTAaHABIMBATh B3aUMOCBS3b C APYTMMH MOHATHUSIMHU), UCIOJIH30BAThH
MOHATHUS 711 OOBSICHEHUS OTIETbHBIX ()aKTOB U SIBJICHUH, BRIOMPATh OCHOBAHUS U
KpUTEpPUH ISl KiacCU(UKAIIMM XUMUYECKUX BEIIECTB M XUMHUYECKUX PEaKIHil,
yCTaHaBIMBATh TMPUYUHHO-CIICJICTBEHHBIE CBSI3U MEXIYy OOBEKTaMH H3Yy4YECHUS,
CTPOUTH JIOTUUECKUE pacCyX JeHUs (MHIYKTUBHBIC, JEAYKTUBHbBIC, IO aHAJIOTHH),
JIeTIaTh BBIBOJIBI U 3aKITIOUCHUS;

yMEHUE TMPUMEHSITh B TMPOIECCe IMO3HAHUS TMOHATUS (TIPEIMETHBIE W
MeTarpeIMETHbIC), CHMBOJIMYECKUE (3HAKOBBIE) MOJICIIN, UCTIOIb3YEMbIE B XUMHUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMHH MOJIEIbHBIC MPEACTABICHUS —
XUMHUYECKUW 3HaK (CMMBOJI 3JIEMEHTA), XUMHUYecKas ¢opmysia U YpaBHEHHUE
XUMHUUYECKON peakiuy — MpU PEIIeHUU y4eOHO-TI03HABATENIbHBIX 3a/a4, ¢ Y4ETOM
ATUX MOJIENIbHBIX TPEJICTABIICHUN BBISBJIATH U XapaKTEPU30BATh CYIIECTBEHHBIC
MPU3HAKU U3yYaeMbIX 00BEKTOB — XUMHUYECKHX BEIECTB M XUMUYECKUX PEAKIUH,
BBIABJISTh  OOIME  3aKOHOMEPHOCTH, MPUYMHHO-CJICICTBEHHBIE CBS3U U
MPOTUBOPEYUMS B U3yUaEeMbIX MIPOIIECCAX U SIBJIICHUSIX.

Bba3oBble ucciaenoBarebCcKkue 1eHCTBUSA!

YMEHHE HCIOJb30BaTh IMOCTABJIEHHBIE BOMPOCHI B KAaueCTBE HHCTPYMEHTA
MO3HAHKUS, a TAK)KE B Ka4€CTBE OCHOBBI /111 ()OPMHUPOBAHUS TUTIOTE3BI 10 MPOBEPKE
MPaBUIILHOCTH BBICKA3bIBAEMBIX CYKICHHI;

NpUOOpPETEHNE OIbITa IO TUTAHUPOBAHUIO, OPTaHU3AIlMUd M TPOBEIACHUIO
YYCHMUECKUX JKCIIEPUMEHTOB, YMEHHE HaONI0JaTh 3a XOJOM IpoIlecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro Pe3yibTaT, PopMyIupoBaTh 00OOIIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OIbITA, UCCIIECIOBAHUS, COCTABIATh OTUET
O MPOJIeTIaHHOM padoTe.

Pabora ¢ undgopmanmeii:

YyMEHHUE BBIOWpATh, AHAJIU3UPOBATH M HMHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3IMYHBIX BUJIOB U ()OPM IPEACTaBIEHUS, MOJydaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYJISIpHAsT ~ JIUTEpaTypa XHUMHYECKOTO COJICpXKaHUs, CIPaBOYHBIC
nocoOusi, pecypcel MHTepHETa), KPUTHYECKH OIICHUBATh MPOTUBOPEUMBYIO U
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;



YMEHHE NPUMEHATh Pa3IMYHbIE METOJbl U 3alpoChl IPHU MOUCKE U 0TOOpe
MHPOpMAllMd U COOTBETCTBYIOLIUX JAHHBIX, HEOOXOAMMBIX JJIsi BBITOJIHEHUS
y4eOHBIX U NO3HABATEJIbHBIX 3aa4 ONpPEAEIEHHOrO THIA, IPUOOPETEHUE OIbITA B
0o0JacTd HWCHOJB30BaHUS WH(OPMALMOHHO-KOMMYHHMKATHUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJbTYpON aKTUBHOTO MCIIOJIb30BAaHUS PA3JINYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BHIOMpATh ONTHUMANIbHYIO (pOpMY IpeacTaBiIeHUs UHPOPMALUU U
WUIIOCTPUPOBATh pPEIIAEMbIE 3a/ayd HECIOKHBIMU CXEMaMH, JHarpaMMaMy,
npyrumu popmamu rpaduKu U UX KOMOUHAIUSIMH;

YMEHUE UCIIOJIb30BaTh W AHAJIM3UPOBaTh B IIpollecce Y4YEOHOW U
UCCIIEIOBATENLCKON NIEATEIbHOCTH MH(POPMAIMIO O BIUSHUHU MPOMBIIUICHHOCTH,
CEJIBCKOTO XO3SIIICTBA M TPAHCIIOPTAa HA COCTOSIHUE OKPYXKaroUEHd NIPUPOIAHON
Cpelbl.

KoMMmyHHMKaTHBHBIE YHHBepcaJibHbIe ydeOHbIe 1eiiCTBUS:

YMEHUS 337]aBaTh BOMPOCHI (B X0/1€ AUAJIOTA U (MJIM) IUCKYCCUH) IO CYIIECTBY
oOcyx)naeMoi TeMmbl, (POpMYIUpPOBATH CBOM TNPEMAJIOKEHUS OTHOCHUTEIIHHO
BBIIIOJIHEHHUS IIPEJUI0KEHHOM 3a1a4H;

YMEHUSI  NOPEACTaBIATh  MOJYYEHHBIE  PE3yJIbTaThl  [O3HABATEIbHOU
JEATEIbHOCTH B YCTHBIX M IIMCBMEHHBIX TEKCTaX; JEJNaTh IPE3CHTALNIO
pPE3yNbTATOB BBINOJHEHUS XMMHYECKOrO SKCIIEpUMEHTa (J1abOpaTOpPHOIO OIIbITA,
71a00paTOpHOI pabOTHI MO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO MPOEKTA);

yMEHUsI Y4EeOHOr0 COTPYJHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM
IIO3HABATEJIbHOM W MCCIENOBATEIbCKOW  JEATEIBbHOCTH IPU  PEIICHUU
BO3HUKAIOIIKMX NPoOJieM Ha OCHOBE yd€ra OOLIMX HMHTEPECOB MU COIJIACOBAHMS
no3uuui (00cyxaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOPAUHALMS
COBMECTHBIX JEHUCTBUM, ONPENCIICHHE KPUTEPUEB IO OLEHKE KadyecTBa
BBITIOJTHEHHOH paboOTHI U ApyrHe).

PeryasiTuBHbIC YHUBEpCAJIbHbIC y4eOHbIC JeHCTBUSA:

YMEHUE CaMOCTOSITEIbHO ONpPENeNsATh LENU AeATEIbHOCTH, IJIAHUPOBATh,
OCYUIECTBJISATh, KOHTPOJIMPOBATH M MPU HEOOXOJIMMOCTH KOPPEKTUPOBATH CBOKO
NesATEIbHOCTh, BBIOUpaTh Hanbosee 3PGEeKTUBHBIE CIIOCOObI PEIICHUs YUYEOHBIX U
MO3HABATENIbHBIX 337]a4, CAMOCTOSITEBHO COCTaBISATh WU KOPPEKTUPOBATH
MPEJIOKEHHBIM  AJITOPUTM JEUCTBUM IIPU BBINIOJIHEHWM 3aJaHUM C  Y4ETOM
MOJTyYEHHUS! HOBBIX 3HAHUNA 00 M3ydyaeMbIX OOBEKTax — BELIECTBaX MU PEaKLUsX,
OLICHMBATh COOTBETCTBUE IOJIYYEHHOTO pe3yibTaTa 3asBICHHOW II€JIM, YMEHHUE
MCIT0JIb30BaTh U AHAJIM3UPOBATH KOHTEKCTHI, IPE/IJIaraéMble B yCIIOBUH 3aJITaHUN.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMETHBIX pe3yJabTaTOB 10 OCBOEHUIO 00S3aTENIbHOTO
COJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW (enepanbHO paboyell nporpaMmon,
BBIJIETISIIOT: OCBOCHHBIE 00YYaIOUIMMUCS HayYHbIE 3HAHUS, YMEHHSI U CTIOCOOBI



NercTBul, crnenuduyueckue IS TpeAMeTHONM oOnactu  «XUMHUS», BHUIBI
JEATeIbHOCTH MO  MOJYyYEHUI0O HOBOTO  3HAHWS, €ro HHTEPIpPETAINH,
peoOpa30BaHUIO M MPUMEHEHHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYyAITHsIX.

K xoniy oOyuenus B 8 Kiacce rpeMeTHbIC pe3yIbTaThl HA 0A30BOM YpOBHE

JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHU:

e PpACKpBIBATh CMBICJ OCHOBHBIX XUMHUYECKHX IOHATHI: aTOM, MOJEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BELIECTBO, CJIOKHOE BEIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBasi 10151 XUMUUYECKOTO 3JIEMEHTa B COCAMHEHUHU, MOJIIPHBIA O0BEM,
OKCHUJI, KHCJIOTa, OCHOBAaHHE, COJb, JJICKTPOOTPHUIIATEIIBHOCTh, CTEIIEHb
OKHCIICHUS, XUMHUYECKasl peakiusi, KiaccupuKalus peakiuid: peaxkiuu
COCIMHEHUSA, PEAKUUU PAa3JIOKEHUs, pEaKUUd 3aMEIICHUs, peaKuuu
oOMeHa, HK30- U IHJOTEPMHUUECKHE PEAKIINH, TEIII0BOU A((EKT peakiiuu,
AJIPO aTOMa, HIEKTPOHHBIN CIION aToMa, aTOMHAasi OpOUTalb, PaNyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAsT KOBAJICHTHAsI CBSI3b, MOHHAS
CBS3b, WOH, KaTHOH, AaHWOH, pPAacTBOp, MaccoBas JOJi1 BEIIECTBa
(MporeHTHAsI KOHIIEHTpAIKs) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKMX TIOHSATUA U
MPUMEHSThH 3TU TOHATHUS MPY ONTMCAHUH BEIIECTB U UX NPEBPAIICHUN;

e HCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JJIsI COCTaBJICHUS (popmy
BEIIECTB U YPABHCHUN XUMUYECKUX PEAKIUN;

e OIpENENsATh BAJIGHTHOCTh ATOMOB AJIEMEHTOB B OMHApHBIX COCIMHEHUSX,
CTENEHb  OKUCIIEHWS  DJIEMEHTOB B  OWHApHBIX  COEIHUHEHHUSX,
MPUHA/JICKHOCTh BEIIECTB K OMNPEAEIEHHOMY KJIacCy COEIUHEHHI IO
dbopmynaMm, BHUJ XUMHUYECKOM CBsI3M (KOBAaJICHTHass W WOHHAasA) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpbiBaTh cMbIci Ilepuomnueckoro 3akona JI. M. Menneneesa:
JEMOHCTPUPOBATh TMOHUMAHHUE TEPUOJUYECKON 3aBUCHUMOCTH CBOWMCTB
XUMHUUYECKUX 3JIEMEHTOB OT MX NoJiokeHus B llepumonnueckoil cucreme,
3aKOHOB COXPaHEHHWs MacChl BEIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHUs, 3aKOHa ABOTaIpo;

e ONHUCHIBATh W XapakTepuzoBaTh TabmuuHyro ¢opmy Ilepuoamueckont
CUCTEMbl XHWMHYECKHMX DJIEMEHTOB: pa3inyaTh T[OHITUS «IJIaBHaA
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, maieie u
OOJIbIIINE TIEPUOJBI, COOTHOCUTH OOO3HAUEHMS, KOTOpPhIE HMEIOTCS B
tabnune «llepuonuueckass cucrteMa XuMU4Yeckux odnemeHtoB J[. .
MeHieneeBay ¢ YUCIOBBIMU XAapaKTEPUCTUKAMU CTPOCHUS aTOMOB



XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij AApa, 00IIee YUCIIO AIEKTPOHOB
U pacpeieleHUe UX 10 3JIEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATh XUMHUECKHUE DJIEMEHTHI, HECOPIraHWYECKUE BELIECTBA,
XUMHUYECKHE peakuuu (10 YHUCIy M COCTaBYy YYacTBYIOIIMX B peakUUU
BEIIECTB, M0 TEIJIOBOMY 3D (DeKTy);

XapaKkTepu30BaTh (ONMUCHIBaTh) OOLIME XMMHMUYECKHE CBOWCTBA BEIIECTB
Pa3INYHBIX KJIACCOB, NOATBEPKAAsl ONMCAHNE PUMEPAMU MOJIEKYIISPHBIX
YPaBHEHUM COOTBETCTBYIOIIMX XUMHUECKUX PEAKIIUM;

IIPOTHO3MPOBATh CBOKMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOI'O
COCTaBa, BO3MOXXHOCTHU TMPOTEKAHUS XUMHUYECKHX IPEBpAIICHU B
Pa3INYHBIX YCIOBUSAX;

BBIYHCIIATH OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacCCBHIBEILECTB,
MacCOBYIO [IOJIF0 XMMHUYECKOTO »3JeMeHTa Mo (opmysie COeqUHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, TPOBOJUTH PACUETHI IO YPABHEHHIO
XUMHUYECKOMN peaKInu;

IPUMEHATH OCHOBHBIE OIEPALMU MBICIUTEIBHON NEATEIbHOCTH — aHAJIU3
U CHHTE3, CpaBHEHHUE, 00OOIIeHHE, CUCTEeMaTH3alUIo, KiIacCU(PUKAIUIO,
BBISIBJICHUE MPUYUHHO--CIEACTBEHHBIX CBSI3€M — ISl M3Y4YEHUs CBOMICTB
BEIIECTB M XHMHYECKUX pPEAKUUH, €CTECTBEHHO-HAYYHbIE METObI
NO3HaHUs — HAOJIOJEHUE, U3MEPEHHE, MOJCIUPOBAHMUE, SKCIEPUMEHT
(peanbHBIN 1 MBICJICHHBIN);

CJIeI0OBATh MPaBHJIaM MOJb30BAHMS XUMUYECKOM MOCY 101 U TaO0PaTOPHBIM
o0opyJoBaHMEM, a TakKe IMpaBujaM oOOpalieHusi C BEIIECTBAMHU B
COOTBETCTBUM C MHCTPYKLMSIMHU IO BBIIOJHEHUIO JIaDOPATOPHBIX
XUMHUYECKUX OIBITOB MO MOJIYYEHHUIO U COOMPaHUIOra3000pa3HbIX BEILIECTB
(Bomopozia M KHCIOpOJa), MPUTOTOBIEHUIO PAaCTBOPOB C OMNpeAeEHHON
MacCOBOM JOJIEM PACTBOPEHHOIO BEIECTBA, IUIAHUPOBATh U NPOBOJIUTH
XUMHUYECKHE 3KCHEPUMEHTHI IO PACIO3HABAHWIO PACTBOPOB MIEIOYEH U
KHCJIOT C MOMOILBI0 UHAUKATOPOB (1akMyc, ¢eHoN(TanerH, METHIOPaHK
U Ipyrue).

K xoHiry oOydeHusi B 9 kjacce npeIMeTHbIE Pe3yIbTaThl Ha 06A30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHUM:

PacCKpbhIBaTh CMBICII OCHOBHBIX XHWMHWYECKUX IOHATHUH: XUMHUYECKUN
DJIEMEHT, aTOM, MOJIEKyJa, HWOH, KaTHOH, aHWOH, IPOCTOE BEIECTBO,
CJIO)KHO€ BEUIECTBO, BAJICHTHOCTh, JJIEKTPOOTPULIATEIIBHOCTh, CTEICHb
OKHUCJICHHS, XUMUYECKasl peaKiusi, XUMUYECKasi CBSA3b, TEIJIOBOU 3 (DeKT
peaKinu, MOJIb, MOJISIPHBIN 00BEM, PACTBOP, DJIEKTPOIUTHI, HEIJIEKTPOJIUTHI,
AIIEKTPOJIMTUYECKAsT ~ JIMCCOLIMALIMSA,  PEaKIUH  HOHHOro  oOMeEHa,
KaTaam3aTop, XMMHUYECKOEe paBHOBECHE, OOpaTUMBbIE U



HEOOpaTUMBbIE PEAKINH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE pPEaKLUU,
OKUCIIUTENIb,  BOCCTAHOBUTEJb, OKHUCIECHHUE W BOCCTaHOBJICHHUE,
alnoTponusi, aM(pOTepHOCTh, XUMUYECKas CBA3b (KOBAJICHTHAas, MOHHAs,
MeTaJTn4YecKas ), KpucTalyinueckast pemeérka, Koppo3us METaJioB, CIUJIaBHI,
CKOPOCTh XUMHUYECKOW PEAKIMU, MPEACIbHO JOMYCTUMAsT KOHIECHTPALUS
ITJIK BemiecTBa;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX [MOHATHH U
MIPUMEHATH 3TU MTOHATHS MPU ONMCAHUH BEIIECTB U UX IIPEBPAILCHUN;
WCIIOJIP30BaTh XUMHUYECKYI0 CHMBOJIMKY JUIS COCTaBIICHHUS (HOPMYT
BEIIECTB U YPABHCHUN XMMUYECKUX PEAKIIUN;

ONPENEIATh BAJICHTHOCTD U CTEIIEHb OKUCIEHUS XUMUYECKHUX 2JIEMEHTOB B
COCQVMHEHUSAX PAa3JIMYHOIO COCTaBa, MPUHAIJICKHOCTh BELIECTB K
ONpeAeNEHHOMY KJIAcCy COEIMHEHHH 1o (opmyiaM, BUJ XUMUYECKOH
CBSI3U (KOBaJEHTHAs, WOHHAs, METAJUIMYECKasi)) B HEOPraHUYECKHUX
COCJIMHEHHUSX, 3apsij MOHA M0 XUMUYECKOU (opmyrie, XapakTep Cpelbl B
BOJIHBIX PAaCTBOPAxX HEOPraHUYECKUX COCAUHEHUM, TUI KPUCTAIIIMYECKON
PELIETKA KOHKPETHOIO BEILIECTBA;

packpeiBath cMmbich llepuommueckoro 3akona JI. M. MengeneeBa u
JIEMOHCTPUPOBATh €r0 TOHUMAHMWE: OMNUCBIBATH M XapPaKTEPU30BATH
Tabnuunyo Gopmy Ilepuogndyeckoid CUCTEMbl XMMHUYECKHX SJIEMEHTOB:
paznuyaTh TMOHATHS «TJlaBHas mnoarpynna (A-rpymmna)» U «moOodHas
noarpynmna (b-rpynma)», manbie u OONBIINE TEPHOIBI, COOTHOCUTH
0003Ha4YeHUs1, KOTOPbIE UMEIOTCS B IEPUOIMUECKON TaOIUIIE, CUUCIOBBIMU
XapaKTepUCTUKAMH CTPOCHHSI aTOMOB XHMHUYECKHUX DJIEMEHTOB (COCTaB U
3apsan  sApa, oOOLIee YHWCIO 3JIEKTPOHOB M PACIPENEIeHHE HUX IO
AJIEKTPOHHBIM CJIOSIM), OOBSICHITH OOIHME 3aKOHOMEPHOCTH B M3MEHEHUHU
CBOWCTB JJIEMEHTOB M HUX COCAWHECHUM B NIpeAesax MajblX IEPUOJ0B U
TJIABHBIX MOJATPYIIL C YYETOM CTPOCHUS UX AaTOMOB;

KJIacCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HEOPTaHMUECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YKMCIy W COCTaBy YYacTBYIOIIMX B pPEaKINU
BEII[ECTB, MO TEIJIOBOMY 3(P(HEKTy, 0 M3MEHEHHUIO CTENEHeW OKUCICHUS
XHMHUYECKUX IJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME U CICIUPUICCKHE XUMUYCCKUE
CBOMCTBA MPOCTBIX M CJIOXHBIX BEIIECTB, MOATBEPXkKIasi OMUCAHUE
MpUMEPAMU MOJIEKYJISIPHBIX W HOHHBIX YPaBHEHHN COOTBETCTBYIOLINUX
XAMUYECKUX PEAKIIHM;

COCTaBJISITb YPABHEHUS DJICKTPOJMTUYECKOM JIMCCOLMALIMU  KHUCIIOT,
LIEJIOYEN U COJIEH, MOJHBIE U COKPALLIEHHBIE YPABHEHUS PEAKLIUA HOHHOTO



oOMeHa, ypaBHEHMsI peEakIui, TMOATBEPKIAAIOIMUX CYIIECTBOBAHUE
TCHETUYECKOM CBSI3M MEXy BEIIECTBAMH PA3IMYHBIX KJIACCOB;
pacKphIBaTh  CYIIHOCTh OKHCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEaKIUl
MOCPEJICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajlaHca ITHX PEaKIIni;
MPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT WX CTPOCHUS,
BO3MOXXHOCTH TMPOTEKAHUS XHUMHUYECKHX IIPEBpalllEHU B Pa3IMYHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCUTEIIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MAacCCHIBEIIIECTB,
MAacCOBYIO JIOJTF0 XHUMHYECKOTO 3JIeMEHTa 10 (OopMyJie COCIUHCHUS,
MacCOBYIO JIOJTIO BEIIECTBA B paCTBOPE, TPOBOIUTH PACUETHI IO YPABHEHUIO
XAMHUYECKOMN pPEaKIU;

co0JIr01aTh IIpaBUjia MOJIH30BAHUS XUMUYECKOM IMOCYI0M Mi1abopaTOpHBIM
obopy/ioBaHMEM, a TaKKe TMpaBua OOpalIeHHs ¢ BEIIeCTBAMU B
COOTBETCTBHUM C HWHCTPYKIIUSIMHA TII0 BBITIOJIHEHHIO J1aOOpPaTOPHBIX
XUMHUYECKUX OIBITOB IO MOTYYCHUIO M COOMPAHUIO Ta3000pa3HBIX BEIIECCTB
(aMMHaKa M yIJICKHUCIIOrO ras3a);

MIPOBOAUTH PEAKITUH, ITOATBEPIKIAIOIINE KaUeCTBEHHBI COCTaB Pa3IMUHbBIX
BEILIECTB: PACIIO3HABATh OIBITHBIM IyTEM XJIOpHJ-, OpOMHI-, HOJHUI-,
kapOoHat-, (ocdar-, cunukar-, cyiabdar-, THAPOKCHUA-UOHBI, KaTHOHBI
aMMOHHUSI W HWOHBI W3YYCHHBIX METAJJIOB, MPUCYTCTBYIOIIUE B BOIHBIX
pacTBOpax HEOPTaHMYECKUX BEIIECTB;

MIPUMEHSITH OCHOBHBIC OTIEPAIIUH MBICITUTCIIBHOM NEATeIbHOCTH — aHAJIu3 U
CUHTE3, CPaBHEHHUE, 0000IIIEHIE, CUCTEMATU3aIUI0, BhISBICHUETTPUUYUHHO-
CJICICTBCHHBIX CBS3CU — I U3YUYCHHUS CBOWMCTB BEIIECTB M XUMHUYECKHX
peaKmuii, eCTeCTBEHHO-HAyYHbIE METOIbI ITIO3HAHWS — HAOJIOJEHNE,
U3MEpPEHUE, MOJCIUPOBaHNE, DKCIICPUMEHT (PeaTbHBIN U MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoandecTBo yacoB
Ne HaumeHnoBaHue pa3aesioB U DJiIeKTpoHHbIe (HH(POBHIE)
KonTposbHbie IIpakTn4yeckue
n/n TeM MPOrpaMMBbl Bcero oOpa3oBaTeJibHbIE pecypchbl
padoThI padoThI
Pa3nen 1. [lepBoHaya/ibHbIEe XUMUYECKHE MOHATHS
XuMusa — BakHast 00J1aCThb
11 €CTECTBO3HAHUS U 5 0 2 bubnmoreka [JOK
' MPAKTUYECKOM NESATEIbHOCTH https://m.edsoo.ru/7f41837c
YeJI0BEKA
12 BemrecTBa 1 XuMHU4ECKHE 15 1 0 bubmuorexa [JOK
' peaknuu https://m.edsoo.ru/7f41837c
Uroro no pazneny 20
Pa3nen 2. BaxkHeiinue npeacTaBuTe/ Il HEOPraHUYeCKHX BelIeCTB
Boznyx. Kucnopon. Ilonsatue bu6muoreka IIOK
2.1 6 0 0
00 okcHuaax https://m.edsoo.ru/7f41837c
99 Bonopon.Ilonstue o kucnorax 8 0 1 bu6muoreka LIOK
' U COJISIX https://m.edso0o.ru/7f41837c
53 Bona. PactBopsl. [lonsitie 06 5 1 1 bubnmunorexa [JOK
' OCHOBAaHMSX https://m.edso0o.ru/7f41837c
OCHOBHBIC KIIACCHI bubnmunorexa [JOK
2.4 . 11 1 1
HEOPraHWYECKNX COCINHEHUN https://m.edsoo.ru/7f41837c
Hroro mo pasneny 30

Paznen 3. [lepuoauuecknii 3akon u [lepnoanyeckas cucrema xumuuecknx djiemenToB /I. U. MenaeneeBa. CTpoenune aToMoOB.
Xumuyeckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIC PEAKIIUA



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

[Tepuonuueckuii 3aKOH U

31 [Tepuoanueckas cucrtema 5 bubmuorexa [JOK
' XUMUYECKUX dyemMeHToB [1. U. https://m.edso0.ru/7f41837c
Menaene-eBa. CTpoeHue aroMa
XuMHuyeckast CBA3b.
3.2 OKUCIUTEILHO- 8 buGnuorexa IIOK
' https://m.edsoo.ru/7f41837c
BOCCTaHOBHUTEJIbHBIC PEaKIIUU
bubmuorexa [JOK
" 14
TOro o pasiety https://m.edsoo.ru/7f41837c
OBLIEE KOJIMYECTBO HACOB I10O 64

[TPOT'PAMME



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

9 KIIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbie | IlpakTuyeckune (upp )
NMPOrpaMmblI Bcero o0pa3oBaTeJIbHbIE
padoThI padoThI
pecypchbl
Pa3znesn 1. BemecTBO M XUMHYeCKHe peaKIMH
[ToBTOpEHME 1 yriyOJIeHHE 3HAHUH bubnnoreka [IOK
11 5 1 0
OCHOBHBIX Pa3JesioB Kypca 8 kinacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 0 0 bubnmoreka [JOK
' peaKiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHYECKAS TUCCOIUAIIUS. 8 1 1 bubnmoreka [JOK
' XUMHYECKHUE PEaKIMU B pacTBOpax https://m.edso00.ru/7f41a636
Wroro no pazneny 17
Pasnen 2. HemeTa/uibl M UX COeIUHEHUS
91 OO0m1as xapakTepucTUKa XUMHUYECKUX 4 0 1 bubnuotexa [JOK
' snementoB VIIA-rpynmsl. anorens: https://m.eds00.ru/7f41a636
OO0m1as XxapakTepruCTUKa XUMUUYECKHIX
2.2 snemeHToB VIA-rpynnsl. Cepa u eé 6 0 0 bubmmorexa LIOK
' Py - -eP https://m.edso0o.ru/7f41a636
COCTUHEHUS
OO0m1as xapakTepruCTUKa XUMUUYECKHIX G LOK
noIMoTeKa
2. A- LA 7 1
3 PAeMEHTOB VA-TpYIIIb. A3OT, Gocop i ux 0 https://m.edso0o.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepuCcTUKa XUMHUECKUX
2.4 sneMedToB [VA-rpynmnel. Yrineposa u 8 1 2 bubmmorexa [TOK
' . PYIIIBL P https://m.edsoo.ru/7f41a636
KPEMHUH U UX COETMHEHUS
Hroro mo pasneny 25



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

Paznen 3. MeTaJliIbl 1 MX cOeIMHEHUS

bub6mmorexa [IOK
A I 4
3 Obmpe CBOHCTBA METANIOB https://m.eds00.ru/7f41a636
. bubnmoreka [JOK
3.2 Baxxuelimue MeTanibl U UX COeqUHEHNS 16 https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pasznen 4. XuMus u okpy:xamomas cpeaa
4.1 BemecrBa 1 MaTepuabl B )KA3HU YEJIOBEKA 2 bubmorexa HOK
) m P https://m.edsoo.ru/7f41a636
Wroro no pazneny 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 64



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




IHOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne nudpoBbie
Tema ypoka Kontpoabnsbie | IlpakTuyeckue op
n/n Bcero o0pa3oBaTesibHbIE
padoThI padoThI
pecypchl
1 [Ipeamer xumun. Poas XuMum B 5KU3HU 1 0 0 bubmuoreka [JOK
yeJoBeka. Tesa 1 BemecTsa https://m.edsoo.ru/ff0d210c
bubmuorexa [JOK
2 [TousiTe 0 METOIaX MO3HAHUS B XUMHUU 1 0 0 https://m.edsoo.ru/ffod227e
[Tpaktrueckas padora Ne 1 «IIpaBuia paboTsl
3 B J1a0OPaTOPHUH U MPHEMBI 0OpaIlieHUs C 1 0 1 bubmorexa IIOK
patop P P https://m.edsoo.ru/ff0d23dc
1ab0paTOpPHBIM 000PYIOBAHUEM
YucTteie BemecTBa U cmecu. CriocoObl bubmuoreka [JOK
4 . 1 0 0
pas3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padota Ne 2 «Pa3nencHue
) cxljeceﬁ (Ha @ I/III)VIG € OYMCTKH nolllaa €HHOMU 1 0 1 brbmmorexa [IOK
pHUMeEp P https://m.edsoo.ru/ff0d28c8
COJIN)»
bub6nmunorexa [JOK
6 ATOMBI H MOTIEKY TbI . 0 0 https://m.edsoo.ru/ff0d2a6¢c
XUMHYECKHUE dTIEMEHTHI. 3HAKU (CUMBOJIBI) bubnuorexa [JOK
7 1 0 0
XHMHYECKHUX IJIEMEHTOB https://m.edsoo.ru/ff0d2be8
bu6mmorexa [IOK
I1 1
8 POCTHIC M CHONIRIE BetllecTna 0 0 https://m.edsoo.ru/ff0d2a6c
bubnunorexa [JOK
9 A - 1 0 0
TOMHO-MOJIEKYJIIPHOE yYeHUE https://m.edsoo.ru/ff0d2d50
10 3aK0H MOCTOSHCTBA COCTaBa BEILIECTB. 1 0 0 bubmunoteka IIOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

Xumunyeckas popmyna. BaneHTHOCTS aTOMOB
XUMHUYECKUX HIIEMEHTOB

https://m.edsoo.ru/ff0d2eae

OtHOCUTEIbHAA aTOMHAsA Macca.

bubmuoreka [JOK

11
OTtHocuTeNnbHASI MOJIEKYJISIPHAS Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10151 XUMHYECKOT0 3JIEMEHTA B bubmuoreka [JOK
COETUHEHUN https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemectBa. Mosnb. MonsipHas bubnmnoreka [IOK
Macca https://m.edsoo0.ru/ff0d5230
14 DOuU3nveCcKue U XUMUYECKUE SIBIICHUS. bubmuoreka [JOK
XHAMHUYECKas peaKLus https://m.edsoo.ru/ff0d37fa
[Ipu3Haky U yciioBuUs IPOTEKAaHUS bu6mmoreka LIOK
15 .
XUMHUYECKUX peaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs1 MacChl BEILIECTB. bubnnoreka [IOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncnenus konmu4ecTBa, Macchl BEIIECTBa 0 bubnnoreka [IOK
17 .
YPaBHEHUSAM XUMHUYECKUX PEAKINNA https://m.edso0.ru/ff0d5708
Knaccudukanms XuMuueckux peakiuii
18 (coe I/IHq;HI/I}IH a3JI0)KEHUS 331\1;3 eljmﬂ bubmmorexa IIOK
A P ’ H ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIOMOHOCOB — y4€HBIi1-
19 SHIUKJIONETUCT 060627[I eHue u brbmmorexa [IOK
1 AUCT: Hvl https://m.edsoo.ru/ff0d40c4
CUCTEeMaTHU3alus 3HaHUU
20 KontponsHas pabora Nel no reme «BemiectBa bubnnoreka [IOK
Y XUMHYECKHE PEAKIIUH https://m.edsoo.ru/ff0d4290
Bo3nyx — cmecsk razos. CoctaB Bo3ayxa.
21 Knci}(;xo — 3JIEMEHT U TIPOCTOE BGHYZCTBO bubamorexa [IOK
oA P - ’ https://m.edsoo.ru/ff0d448e
O30H
22 dOu3nyecKre 1 XUMUYISCKUE CBONCTBA but6mmoreka [JOK



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

KHCIIOpOoJia (PEaKIy OKHCICHHS, TOPCHHE).
ITonsaTHEe 00 oKkCcUIax

https://m.edsoo.ru/ff0d4614

Cnoco0bl MoTy4eHus! KHCI0po/ia B

bu6mmoreka [IOK

2 0 .
3 HabOpATOPHH H TPOMBILIICHHOCTH https://m.edsoo.ru/ff0d497a
IIpumeHeHue kuciopoa
TennoBoi 3G (HEKT XUMHUECKON PEaKIInH,
24 MOHSTHE O TEPMOXUMHUUYECKOM ypaBHEHUH bubmoreia [OK
P P ’ https://m.edsoo.ru/ff0d4790
9K30- U SHAOTEPMUUYECKUX PEAKITUIX
TommmBo (HePTh, yrojib U METaH).
o5 3 (sedpe, yr 5 ) bubmuoreka [JOK
ArPASHEHIE BO3YXA, CTIOCODR €ro https://m.edsoo.ru/ff0d4c4a
MPEAOTBPALICHUS
[TpakTuyeckas padora Ne 3 o Teme
26 «ITonyuenue u coOupanue Kuciaopoaa bubmorexa LIOK
e P HOpoaa, https://m.edsoo.ru/ff0d4ae2
W3Y4YECHHE €r0 CBOWCTBY»
97 Bogopon — 35meMeHT u mpocToe BEMIECTBO. bu6nmunorexa [IOK
Haxoxnenue B npupone https://m.edsoo.ru/ff0d4dd0
08 du3nYecKre 1 XUMUYECKHE CBOMCTBA bubmoreka [JOK
Bojopoxa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [IOK
29 I1
OFPITHE O KHCIIOTAX H COTIX https://m.edsoo.ru/ff0d50d2
30 CrniocoOsI moTy4eHHs BOJIOPO/Ia B bubnmnoreka [IOK
nmabopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTnueckast padorta Ne 4 o reme
31 «ITonydeHnue u coOupanue B a bubmmorexa LIOK
OfyHeHme cou Pamie BOIOPOAd, https://m.edsoo.ru/ff0d4f42
W3YYCHHE €T0 CBOWCTBY
b K
32 MounsipHblii 00BEM ra3oB. 3akoH ABOraapo h::s;;gt;;gg /f0d5426
33 Brruncnenus o0bMa, KOIHUECTBa BEIECTBA but6mmoreka [JOK



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e

rasa 10 ero U3BECTHOMY KOJIMYECTBY
BELIECTBA WU 00BbEMY

https://m.edsoo.ru/ff0d55a0

Brruncnenus 00bEMOB ra30B M0 YPaBHEHUIO

bu6mmoreka [IOK

34 €aKI[MH Ha OCHOBE 3aKOHA 00BLEMHBIX
peaKin Ha https://m.eds00.ru/ff0d5708
OTHOILIEHUH ra30B
35 du3nyeckre 1 XUMHYECKHE CBOMCTBA BOJIBI bubmorexa HOK
A https://m.edso0.ru/ff0d587a
bubmuoreka [JOK
36 C . I1 3]
ocTaB ocHOBaHMM. [ToHsATHE 00 MHIUKATOpaX https://m.edsoo.ru/ffod59e2
Bona xak pactBopuTtenb. HacbieHHbie u
37 HEHAaCBIIIIEHHBIC PacTBOPHI. MaccoBas 0 bubmorexa HOK
P phL https://m.edsoo.ru/ff0d5b40
BEILIECTBA B paCTBOPE
[IpakTnueckast padora Ne 5 1o teme
38 «IIpuroroBieHue pacTBOPOB C ONPEAEIEHHOM bubmorera IIOK
P o . P p bed https://m.edsoo.ru/ff0d5eba
MacCOBOH J0JIeH paCTBOPEHHOTO BEIIECTBAY»
39 Konrtponsnas padora Ne2 mo Teme bu6mmoreka LIOK
«Kucnopoa. Bonopoa. Bona» https://m.edsoo.ru/ff0d6342
Oxkcupl: cocTaB, Kilaccupukanms, bu6mmorexa [IOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonyuyenue u XUMUYECKUE CBOKCTBA
41 KHCIIOTHBIX, OCHOBHBIX U aM(OTEPHBIX brbmmorexa [IOK
’ P https://m.edsoo.ru/ff0d664e
OKCHIIOB
42 OcHoBaHus: cOCTaB, KiaccuduKarus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 IlonydyeHne u XMMHUYECKHE CBOMCTBA bu6mmoreka IIOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocTas, kinaccupukanus, bubnunorexa [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ffOdfee2
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bub6mmoreka [IOK

45 ITonyyeHune U XUMHYECKHAE CBOMCTBA KUCIIOT
ya https://m.edsoo.ru/ffOdfee2
46 Conu (cpeanue): HOMEHKIIATypa, CIOCOObI bubnmoreka [JOK
MOJy4YECHUS, XUMUUECKHE CBOMCTBA https://m.edso00.ru/00ad9474
[IpakTrueckas padora Ne 6. Pemenue
SKCIEPUMEHTAIBHBIX 33]1a4 10 TEME bubnmnoreka [IOK
47
«OCHOBHBIE KJIacCChl HEOPraHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN )
48 ['enernueckas cBs3b MEXY KiIacCaMU bubnuoreka LIOK
HEOPraHWYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
bubmuoreka [JOK
49 O00011IeH1E U CUCTEMATU3aLUs 3HAHUI
m H https://m.edsoo.ru/00ad9ch2
50 KonTponbnas padota Ne3 o teme "OcHOBHbIE bu6mmoreka LIOK
KJIaCChl HEOPTraHUYECKUX COCAUHEHUI" https://m.edsoo.ru/00ad9ela
[TepBbie MOMBITKH KIacCUPUKAITII
51 XUMHUYECKHX 3JIeMeHTOB. [loHaTne o mnax bubmorexa HOK
' Py https://m.edso0.ru/00ad9ffa
CXOJIHBIX 3JIEMEHTOB
[Tepuonnueckuii 3akoH u [lepuoanueckas
52 CHCTEMa XMMHUUYECKHX dJ1eMeHToB 1. 1 bubmorexa HOK
T https://m.edsoo.ru/00ada52¢
Menneneena
53 Ilepuonpl, rpymnel, IOATPYIIIEL bubmmorexa T[OK
PHOEL, TPYITIEL, TOATPY https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocTaB aTOMHBIX SIZIED. bub6nmunorexa [JOK
M3oTtomsr https://m.edsoo.ru/00ada342
CTtpoeHue 3MeKTPOHHBIX 000JI0UYEeK aTOMOB
55 anemeHToB [lepuoanyeckoit cuctemsr 1. U bubmorexa [JOK
p o https://m.edsoo.ru/00ada6bc
Menneneena
56 XapakTeprucTuKa XUMUUIECKOTO AJIIEMEHTA 110 bubnuotexa [JOK
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3nauenue [lepuoanueckoro 3akoHa aJist
pa3BuTUA HayKu U npaktuku. /. 1.

MenaeneeB — y4€HbIN, IENAror U

https://m.edsoo.ru/00ada824

IrpOKIAHUH
DJIEKTPOOTPUIIATEILHOCTh aTOMOB bubnnoreka [IOK
57 1
XUMHUYECKHUX DJIIEMEHTOB https://m.edsoo.ru/00adaab8
bub6mmorexa [IOK
58 Vomwast xumieckas caish 1 https://m.edsoo.ru/00adac34
59 KoBanenTHas nosgpHas XuMUYeCKast CBA3b 1 Bubmaorexa ITOK
P https://m.edsoo.ru/00adaab8
60 KoBasieHTHAs HEMOIsIpHAA XUMHAYECKas CBA3b 1 bubmorexa HOK
p https://m.edsoo.ru/00adaab9
bubmuoreka [JOK
1 1
6 Crenen oxucnenus https://m.edsoo.ru/00adae28
62 OKHUCIIUTEILHO-BOCCTAHOBUTEIBHEIE PEAKIINNA 1 buGnuorexa IIOK
peakil https://m.edsoo0.ru/00adb076
bub6nmunorexa [JOK
63 OKUCIIUTENN U BOCCTAHOBUTEIIH 1 https://m.edsoo.ru/00adb076
64 KonTponbnas padota Ne4 no teme «Ctpoenue 1 bubnnoreka [IOK
aToMa. XuUMHUIECKas CBI3b) https://m.edsoo.ru/00adb486
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9 KIIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
Ne uugposbie
Tema ypoka Konrpoabnbie | IlpakTHyeckue
n/n Bcero o0pa3oBaTesibHbIE
padoThI padoThI
pecypchl
Ilepnomuueckuii 3akod. [leproanueckas
1 CI/ICP;eMa XUMHYECKHX BHGMIG)HTOB o n 1 0 0 bubmmorexa LIOK
T https://m.edsoo.ru/00adb59%
Menneneesa
3aKOHOMEPHOCTH B M3MCHECHHH CBOWCTB
2 XI/IMI/I‘IeCKIPiIX 3JIEMEHTOB TIEPBBIX TPEX 1 0 0 bubmmorexa [IOK
P P https://m.edsoo.ru/00adb6b6
MIePHOJIOB
Knaccudukanus u HOMeHKIaTypa bu6mmoreka [IOK
3 1 0 0
HEOPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
Bunanr XuMu4yecKkoil CBA3U U THIEI bu6nmunorexa [IOK
4 N 1 0 0
KPUCTAJUTMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KontponsHas padora Nel mo Teme
5 «IToBTOpeHue u yriyoneHue 3HaHU 1 1 0
OCHOBHBIX Pa3J/ieioB Kypca 8 kiiaccay
5 Krnaccudukanys XuMHUYECKUX peakui mo 1 0 0 bubnnoreka [IOK
pa3IMYHBIM NIPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsATHE O CKOPOCTH XUMUYECKON PEAKIINH.
7 [TonsTHe 0 FOMI())FGHHI)IX U TEeTE orfI:)HHLIx 1 0 0 bubmorera TIOK
P https://m.edsoo.ru/00adbe9a
peakuusx
[TonsTHE O XUMHUYECKOM PABHOBECHH.
8 @DaxTopHl, BIUSIOUINE HA CKOPOCTh 1 0 0 bu6mmoreka LIOK

XUMHYECKON PEAKIUA U ITOJTOKECHUEC
XUMHNYECKOT'O paBHOBECHUSA

https://m.edsoo.ru/00adc28c
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9 OKHCIIUTEIbHO-BOCCTAHOBUTEILHBIC bubmuoreka [JOK
peakuuu https://m.edsoo.ru/00adcade

10 Teopust ANEKTPONIUTUYECKON AUCCOLTUALIUH. bu6mmoreka LIOK
CunbHbIe U cradble AIEKTPOIUTHI https://m.edsoo.ru/00adcd68

11 Wonnrle ypaBHEHUS peakuil buGnuorexa IIOK

yp peartt https://m.edsoo.ru/00add448
XUMHYeCKHe CBOMCTBA KUCIIOT U OCHOBAHUH
12 B CBETE IIPEICTABICHUI 00 bubmorexa HOK
pedl i https://m.edsoo.ru/00add5d8
AIEKTPOJUTUYECKOMN TUCCOIUAIIAN
XUMUUECKHE CBOMCTBA COJIEH B CBETE
13 IIPEACTABIEHUNA 00 IIEKTPOIUTHUECKOM bubmorexa HOK
p p https://m.edsoo.ru/00add8b2
IUCCOLIAAIIAN
14 ITousttue o ruApoIU3E coeit bubmorexa HOK
AP https://m.edsoo.ru/00add9d4
bubmuoreka [JOK

15 00600 %

ODICHHE H CHCTEMATHSAII SHAHHIH https://m.eds00.ru/00addd12

16 [IpakTnueckas padota Ne 1. «Pemienue bubnnoreka [IOK
JKCIIEPUMEHTAJIBHBIX 3a1a4» https://m.edsoo.ru/00addbfa
KonrtponsHas pabora Ne2 o Teme

17 «DJIEKTPOIUTHYECKAS TUCCOLINAIHAS bubmmorexa [IOK

p A HHATHE. https://m.edsoo.ru/00addecO
XHUMUYECKUE PEAKIIUH B PACTBOPAX»

18 OO6mrast XxapakTepUCTHKA raJOTeHOB. bubnuoreka [JOK
XHMMHUUECKHE CBOWCTBA HA IPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
Xnoposogopon. ConsiHasg KUCIIOTA,

19 XI/IMII/)I‘-ICCIJjI/IS CBOMCTBA, IIOJIYUECHUE bubnuorexa ITOK

’ ya ’ https://m.edsoo.ru/00ade104
MIPUMEHEHUE
20 [MpakTryeckas pabora Ne 2 o Teme bu6muoreka LIOK

«HOJ’Iy‘{eHI/IC COJISTHOM KHCJIOTBI, U3YUCHUC eé

https://m.edsoo.ru/00ade348
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CBOICTBY

Brrancnenus no YpaBHCHUAM XUMHUYECCKUX

bubmuorexa [JOK

21 €aKIMi, eCIU OJUH U3 PEarcHTOB JIaH B
peartl A P A https://m.edsoo.ru/00ade488
H30BITKE
29 OO01mmas xapakTepucTuka 3eMeHToB VIA- bubnmoreka [JOK
TPYIIIIBI https://m.edsoo.ru/00ade64a
AnoTpomnHbIe MOAU(UKAITUN CEPBHI.
23 Haxoncr)):[eﬂne CeEpPBI I/I(l;é COCI[I/IHeiI/Iﬁ B buGnuorexa IIOK
P . https://m.edsoo.ru/00ade64a
npupojie. XUMUYECKHUE CBOMCTBA CepPhI
CepoBojaopo, cTpoeHne, GU3NICCKUe U bubnmoreka [JOK
24 .
XHMHYECKHUE CBOMCTBA https://m.edsoo.ru/00ade802
o5 Oxcunsl cepbl. CepHast KUCIIOTa, (pusndeckue bubnnoreka [IOK
U XMMUYECKHE CBOMCTBA, IPUMEHEHNE https://m.edsoo.ru/00adea28
XHWMHYECKHUE PEAKIUH, JIKAITIE B OCHOBE
26 MIPOMBIIIIJIEHHOTO CIIOC00a MOTy4YeHUS bubnmoreka [JOK
CEpPHOM KHCJIOThl. XMMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY’KaroIlen cpebl COSTUHEHUSIMU Cephl
97 Brruncnenne MmaccoBoi J0JIM BBIXO/1a bubmoreka [JOK
MIPOYKTA PEAKIINU https://m.edsoo.ru/00adec8a
OO6m1as XxapakTepucTUKa JIEMEHTOB V A-
28 IpyHIsl. A30T, paclIpoCTpaHEHHE B IIPUPOJIE bubnmorexa 10K
PYHTIBL » pactpoctp B PHpOE, https://m.edsoo.ru/00adeea6
(du3HUYeCKre M XUMUIECKHE CBOMCTBA
29 AmMHaKk, ero pusnyeckue 1 XuMHIecKue bu6muoreka IIOK
CBOMCTBA, IIOJIy4EHHE U IPUMEHEHHE https://m.edsoo.ru/00adf004
[MpakTryeckas pabora Ne 3 o Teme
30 «ITonyueHne aMMuaka, U3yu4eHUE €ro bubmmorexa [IOK
e > 1Y https://m.eds00.ru/00adf180
CBOMCTBY»
31 A3oTHas KucioTa, €€ GU3nIECcKue u bubnunorexa [JOK



https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180

XHMHYECKHE CBOMCTBA

https://m.edso0.ru/00adf306

Hcnonbs30BaHre HUTPATOB U COJIEW aMMOHUS
B KaU€CTBE MHUHEPAIBbHBIX YIOOpEHUH.

bub6mmorexa [IOK

32
XUMHUYECKOE 3arpsI3HEHUE OKPYKAKOLIEH https://m.edso0.ru/00adf518
CpeIbl COCTMHEHUSIMU a30Ta
docdop. Oxcun hochopa (V) u pochopras
33 KHCJIO0Ta, GU3NIECKHE U XUMUYECKHE bubmmorexa LIOK
7 https://m.edsoo.ru/00adf68a
CBOICTBa, MOJIy4YEHUE
Hcnonp3oBanue GpochaToB B Ka4eCTBE
34 MHHEPAJIbHBIX yI0OpEeHHH. 3arps3HeHne bubmmorexa [IOK
PEVILHBIY YAODPEHHL. AP https://m.eds00.ru/00adfc20
MIPUPOIHOH cpenbl pochaTtamu
VYrnepoa, pacnpocTpaHeHUE B IPUPOJIE, bubnmoreka [JOK
35 .
(bu3nyecKre 1 XUMUICCKIE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcunel yriaepona, ux (Gu3nveckue u
36 XHMHYECKHUE CBOMCTBA. DKOJIOTHICCKHE bubmuoreka [JOK
MIPOOJIEMBI, CBSI3aHHBIE C OKCHUIOM YyIJIepo/ia https://m.edsoo.ru/00adfebe
(Iv)
N bubnuotexa [JOK
37 h%
POTBHAT KHCIOTA 1 e Coln https://m.edsoo.ru/00ae006¢
[TpakTuueckas pabota Ne 4 o reme
38 "l'lion eHHe IJ)'ICKI/ICJ'IOFO raza brbmmorexa [IOK
. T ' " https://m.eds00.ru/00ae027e
KauecTBenHas peakuus Ha KapOOHAT-HOH
39 [lepBoHayasibHbIE TOHATHS 00 OPraHUYECKUX bu6mmoreka IIOK
BEILIECTBAX KaK O COCAMHEHUSX YIJIEpOaa https://m.edsoo.ru/00ae054e
40 Kpemuuii u ero coequHeHus bubmmorexa [IOK
p a https://m.edsoo.ru/00ae080a
41 [IpakTuueckas padota Ne 5. Pemienue bu6muoreka LIOK

OKCIICPUMCHTAJIBHBIX 3a/]a4 110 TEMEC

https://m.edso0.ru/00ae0bf2
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«BaxkHele HeMeTauIbl ¥ UX COCOIUHCHUA»

Kontposbnas padora Ne3 mo teme

bub6mmorexa [IOK

42 «BaxHenmme HeMeTaIIbl U UX COCTUHEHUSD) https://m.edsoo.ru/00ae0e18
OO01mas XxapakTepuCcTHKa XUMUIECKUX

43 3JIEMEHTOB — MeTaJuIoB. MeTamueckas bubnmoreka [JOK
CBSI3b U METAJIMYECKAsl KPUCTAIIMYECKAs https://m.edsoo.ru/00ae103e
pemiéTka. u3nyeckue CBOMCTBA METAUIOB
XUMHUYECKUE CBOKCTBA METAJIJIOB.

44 DNEKTPOXUMHUYECKUN Psiji HAPsyKEHUI bubmorexa LIOK

https://m.eds00.ru/00ae1156
METaJJIOB
O61ue crnocoObl TOTYyYEHUS! METAJLIOB.

45 CrnnaBel. Beruncnenus no ypaBHeHUSIM bu6mmoreka LIOK
XMMHYECKUX PEAKIUI, ECIIU OJUH U3 https://m.edsoo.ru/00ae1156
peareHToB COAEPKUT MPUMECH

46 [ToHsITHE O KOPPO3UU METAILIOB bubmiorexa OK

https://m.edsoo.ru/00ae1278
bu6mmoreka [IOK

47 [lenorbte MeTanbt https://m.edsoo.ru/00ae14b2

48 Oxcupl ¥ TUAPOKCUIBI HATPUS U KAJIHS bubmorexa LIOK

https://m.edsoo.ru/00ae14b2

49 [IlenoyHoO3eMenbHBIE METAITBI — KB U bubnuotexa [JOK
MarHui https://m.edsoo.ru/00ae15e8

50 Baxkuelimnme coequHeHU KaabIlHs bubnnorexa 10K

https://m.edsoo.ru/00ae15e8

51 O00011IeHNE U CUCTEMATU3AIMS 3HAHUI

52 JXKe€cTkocTh BOABI U CIIOCOOBI €€ yCTpaHEHUS bubmorexa LIOK

https://m.edsoo.ru/00ae1886

53 [TpakTraeckas padota Ne 6 1o Teme bubmmoreka [JOK
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"YKECTKOCTh BOABI U METO/IbI €€ yCTpaHEeHUs"

https://m.edsoo.ru/00aelae8

bub6mmorexa [IOK
54 AnroMuHun
https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe CBOMCTBA OKCHA U bu6mmoreka LIOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
Bbubnuoreka IHOK
56 XKeneszo 1
https://m.edsoo.ru/00ae1d86
57 Oxcuibl, THAPOKCH B U conu xenesa (1) u bubanorexa IIOK
xenesa (1) https://m.edsoo.ru/00ae35e6
58 O0001IeHEe U cUCTEMAaTU3aLMs 3HAHUH
[IpaxTnueckas padora Ne 7. Pemenue
59 SKCIEPUMEHTAIBHBIX 3314 110 TEME bubmorexa HOK
P . https://m.edsoo.ru/00ae3de8
«BaxkHeIne MeTaabl 1 UX COEIUHEHNSD)
BeruunciieHus mo ypaBHeHUSIM XUMHYECKUX
€aKIMii, eCJIM OJUH U3 PEarcHTOB JaH B
60 E36HTKC WY COLE )KI/ITI:'I UMECH buGnuorexa IIOK
p . p ) https://m.eds00.ru/00ae1750
BrurumncieHnsa MaccoBOM T0JIM BEIXOAA
MPOYKTA PEAKITUU
61 O0001I€eHE U cUCTEMATH3aLMs 3HAHUH
62 KonTponsnas padora Ne4 o reme
«BaykHeIne MeTaaabl M UX COSTUHEHMS
BemectBa n MaTepuabsl B TOBCEAHEBHOM bu6nmunorexa [JOK
63
JKHU3HHU YeI0oBeKa https://m.edso00.ru/00ae3f50
64 XHUMHUYECKOE 3arpsI3HEHUE OKPYKaIOIIen bubnmnoreka [IOK

Cp€abl Ponps xumuu B PEIICHUN
3KOJ'IOFI/I‘-ICCKI/IXHpO6J'ICM

https://m.edsoo.ru/00ae4270
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YYEBHO-METOJJNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

METOIUYECKHUE MATEPUAJIbBI VIS YYUTEJIA

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbBI CETH
HMHTEPHET

https://content.edsoo.ru/case/
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http://skiv.instrao.ru/bank-zadaniy/estestvennonauchnaya-gramotnost/
https://fioco.ru/mpumepsni-3a1ad-pisa
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-
gramotnosti

https://infourok.ru/

https://znanium.com/

https://resh.edu.ru/
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