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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XMMUHM Ha YpPOBHE OCHOBHOrO oOIIero oOpa3oBaHus
COCTaBJIcCHa Ha OCHOBE TpeOOBaHUI K pe3yJbTaTaM OCBOEHUS OCHOBHOM
o0Opa3oBaTeabHO MPOrpaMMbl OCHOBHOT'O OOIIEro 00pa3oBaHusl, MPEACTaBICHHBIX
B ®I'OC 00O, a Taxxe Ha OCHOBE (eepanbHOM pabouel mporpaMMbl BOCITUTAHUS
U C yd4éTOM KOHIENIIMU TIPENOJaBaHUs Y4eOHOTO TMpeaMeTa «XUMHs» B
oOpazoBaTeabHbIX opraHusamnusax Poccuiickoit deneparum.

[Iporpamma mo xuMuM JAET NPEACTaBIECHUE O LENSIX, OOIIel cTpaTreruu
oOy4eHHMs, BOCHUTaHUS W pa3BUTUS OOyYalOIIUMXCS CpeAcTBaMU y4eOHOTO
npeaMera, YCTaHaBJINBAECT 00s13aTeNIbHOE MpEAMETHOE CoJIepKaHue,
MpeayCMaTPUBAET pACIPEIEICHUE €ro Mo KilaccaM M CTPYKTYPUPOBAaHHE IO
pazienaM M TeMaM NporpaMMbl MO XHWMHH, OIpEIeseT KOJWYECTBEHHBIE WU
KaueCTBECHHbIC XapaKTePUCTUKU COJICpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEAbHOCTh  M3YyYEHHS] XUMHUHA C YYETOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBS3€H, JIOTUKM Y4eOHOro Tpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYaromuxcs, OMNpeaeasieT BO3MOXHOCTH IMpeaMera s
peanuzaiuu TpeOOBaHUI K pe3yibTaTaM OCBOCHMS OCHOBHOM 00pa3oBaTesIbHOM
IporpaMMbl Ha YPOBHE OCHOBHOT'O 0O0IIero oOpa3oBaHUs, a TaKKe TPEOOBAHUU K
pe3ynbTataMm 0O0y4eHHUs XUMUU Ha YPOBHE IIeJIel U3y4YEeHHs MIPEeAMETa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATEILHON JIESITEIHPHOCTH OOYYarolmerocss Mo OCBOCHHIO
y4e0HOT0 CO/IepKaHUSI.

3HaHUWE XHMHUU CIYXUT OCHOBOM [jIsi (OpMHUPOBAHUS MHUPOBO33PEHUS
00y4aroIerocs, ero MpeJaCcTaBlICHU 0 MaTepUaIbHOM €IMHCTBE MHUpPA, BAXXHYIO
posib urparot GopMHpPyEMbIEe XHUMHEH MPEACTaBICHUS O B3aWMOIPEBPAIICHUSIX
DPHEPTrUM U 00 DBOJIONMH BEIIECTB B MPHUPOAE, O MyTAX PEIICHUS TI00ATbHBIX
npoOJjieM YCTOMYMBOIO Pa3BUTHS YEJIOBEYECTBA — CBHIPbEBOM, YHEPreTUYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIeM 31paBOOXPaHEHHS.

N3yuenue xumun:

CIIOCOOCTBYET  peaju3allid  BO3MOXKHOCTEH  JJii  CaMOpa3BUTUS U
dbopMHUpOBaHUS KYJIbTYPhl JUYHOCTH, €€ 001Iel 1 GyHKIIMOHATBHONU IPAMOTHOCTH;
BHOCUT BKJIaJd B (OPMUPOBAHHUE MBIIUICHUS U TBOPUYECKUX CHOCOOHOCTEH
OoOy4Yarommxcsi, HABBIKOB WX CaMOCTOSITEIbHOM  yuyeOHOW  JesATEeTbHOCTH,
OKCIIEPUMEHTAJILHBIX W HCCIIENOBATEIbCKUX YMEHHH, HEOOXOAUMBIX KaKk B
MOBCEHEBHOMN JKU3HHU, TaK U B MPOQPECCHOHAIBHON ACATEIHHOCTH; 3HAKOMHUT CO
crenupUKol HAy4YHOT'O MBIILIEHHUS, 3aKJIaIbIBAET OCHOBBI LIETIOCTHOTO B3IJIsA/Ia HA
€AMHCTBO TPHUPOABI M YEJIOBEKAa, SBISIETCS OTBETCTBEHHBIM JTaloM B
dbopmupoBaHUU €CTECTBEHHO--HAYYHOMU IPaMOTHOCTH o0yyarommxcs;



CrocoOCTBYET (hOPMHUPOBAHUIO [IEHHOCTHOTO OTHOILIEHUS K €CTECTBEHHO-HAYUYHbBIM
3HaHUSM, K TPUPOJE, K 4YEJIOBEKY, BHOCHT CBOM BKIAJ B 3KOJOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBiieHHs B OOYyYEHUU XMMHUM OOECTEYMBAIOTCS CHEU(UKOM
COJlepKaHMsl  y4yeOHOro  MpeaMera, KOTOPBIM  SBISETCA  MEIaroru4ecKu
aIalITHPOBAHHBIM OTpaKeHHEM 0a30BOI HAYKH XMMHHU HA OIMpeleIEHHOM dTane eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS OPUCHTUPOBAH Ha
OCBOCHHME OOYYAIONIMMUCS CHCTEMbl TNEPBOHAYAIBHBIX MOHSATUM XUMHUH, OCHOB
HEOPraHUYECKOW XMMHU UM  HEKOTOPBIX OTACJIBHBIX 3HAYUMBIX IOHATHHI
OPraHUYECKON XUMUH.

CtpykTypa cojep:kaHusi IPOrpaMMbl MO0 XMMUU CPOPMUPOBAHA HA OCHOBE
CUCTEMHOIr0 mnoaxoja k €€ m3ydeHuto. ConepkaHue CKIAIAbIBAETCA U3 CHUCTEMBbI
MOHATUN O XUMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI TOHATUH O XUMHYECKOU
peakiuu. O0e OSTU CHUCTEMBI CTPYKTYpPHO OpPraHM30BaHbl IO MPUHIUITY
IIOCJICIOBATEIBPHOIO PA3BUTHUS 3HAHUM HA OCHOBE TEOPETUUYECKUX ITPEIACTABICHUN
pa3HOro YpOBHS:

—  aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

—  Ilepumomnueckoro 3akoHa JI. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA
XWMUU; — YYEHUS O CTPOCHUHU aTOMA U XUMUYECKOH CBSI3H;

—  MpPEeICTaBJICHUN 00 DJIEKTPOJUTUYECKON JHUCCOLMAIlMU BELIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCA HAa OCHOBE SMIMPUYECKHU
MOJTYYEHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCJIEAO0BATEIHLHO OT OJTHOTO
YPOBHS K IPYTOMY, BBITIOJIHSSL (DYHKIIMH OOBSICHEHUS M IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHHUS ¥ BO3MOKHOCTEU IMTPAKTUYECKOTO NPUMEHEHHUS U TIOJIYUYECHUSI N3Y4aeMbIX
BEIIECTB.

OcBoeHue mporpaMMbl TIO XUMHUU  CIOCOOCTBYEeT  (DOPMUPOBAHHIO
MPEJICTABJICHNS O XUMHUYECKOW COCTABJISIONIEN HAYYHOM KAPTHHBI MUPA B JIOTUKE €€
CUCTEMHOW MPUPOJbI, IEHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAHUIO U METOJaM
MO3HAaHMUS B Hayke. 3ydeHue XUMHUM MPOUCXOIUT C MPUBJICYCHHEM 3HAHUW U3
paHee M3YYCHHBIX YUEOHBIX MpenMeToB: «Okpyxarommuii mupy», «buomorus. 5-7
KJIACCh» U «Pu3uka. 7 Kiacey.

[Ipy w3ydeHMM XUMUU TPOUCXOMUT (OPMHUPOBAHHME 3HAHWN OCHOB
XUMUYECKON HAYKH KaK 00JIACTH COBPEMEHHOTO E€CTECTBO3HAHUS, MPAKTUYECKON
JEATEIIbHOCTH YEJIOBEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYPBIL. 3a/1a4a
y4eOHOro MpeAaMeTa COCTOUT B (POPMUPOBAHUM CUCTEMBI XUMUYECKUX 3HAHUN —
BOKHEUIUX (PaKTOB, TOHATHH, 3aKOHOB U TEOPETUUYECKUX MOJIOKEHUH, TOCTYITHBIX



000011IeHUI MUPOBO33PEHUYECKOTO XapakTepa, S3blka HAyKW, B MPUOOILIEHUU K
HAayYHbIM METOJaM TMO3HAHUS MPU W3YUYEHUHU BEIIECTB M XMMHUYECKUX pEakKiui, B
(GbopMHUpPOBAHNUY W PA3BUTUHN TTO3HABATEIBHBIX YMEHUN U NX TPUMEHEHUH B YIECOHO-
MO3HABATEIbHON U y4eOHO-HUCCIIEeI0BATENIbCKON JIEATEIBHOCTH, OCBOCHUH MPAaBUII
0e30macHOro 0OpallleHUs ¢ BEIIECTBAMU B IIOBCETHEBHOM KU3HH.

[Ipy M3yyeHun XMMHK Ha YpPOBHE OCHOBHOI'O OOIIEro 0Opa3OBaHMS BAKHOE
3HaYEHHE MPUOOPENH TaKHe 11U, KaK:

- dbopMupOBaHHE HMHTEIUIEKTYalbHO PAa3BUTOM JIHMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSATEIHHOMY MPUHATHIO PEUICHHMH,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM SKU3HU;

- HANpaBIEHHOCTh OOy4YeHUs] Ha CHUCTEeMAaTHYeCKOe MPHUOOIICHHE
oOy4JaronmMxcss K CaMOCTOATENbHON IM03HABATEIbHONU JIESTEIIbHOCTH, HAayYHBIM
METO/JaM MO3HaHUs, (GOPMHUPYIONIUM MOTHBALIMIO M PA3BUTHE CIIOCOOHOCTEH K
XUMUU;

- obecrnieueHue yCIIOBHiA, CHOCOOCTBYIOIINX IpUOOPETECHUIO
O0Oy4arOIIMMHUCS OTbITa PA3HOOOPA3HOM AEATEIHHOCTH, TO3HAHUS M CAMOIIO3HAHMS,
KITFOUEBBIX HABBIKOB (KITFOUEBBIX KOMIICTCHITMI), WMEIOIINX YHUBEPCATLHOE
3Ha4YeHHE ISl PA3TTUYHBIX BUJOB JIEATEIHHOCTH;

- dbopmupoBanre oO0mIe (QYHKIIMOHATBLHONM W €CTeCTBEHHO-HAyYHOU
I'PaMOTHOCTH, B TOM UYHCJIE YMCHHH OOBSICHATH W OIICHWUBATH SIBIICHUS
OKpY’KaoIIIer0o MHUpa, WCIOJIb3Yys 3HAHWUS U OMbIT, MOJTYYCHHBIE MPU W3YYCHHUU
XUMUH, IPUMEHATh UX MPU PEIICHUH MTPOOJIEM B IIOBCETHEBHOM KU3HU U TPYIOBOU
NEeSTeTbHOCTH;

- dbopmupoBaHue Yy OOy4YaAIOMIMXCS TYMAaHUCTUYECKUX OTHOIICHHM,
MOHUMAHUSI IIEHHOCTH XUMUYECKUX 3HAHUM JUIsi BBIPAOOTKHM DKOJOTUUYECKH
1eaecoo0pa3Horo TOBEICHUS B OBITY W TPYJIOBOM JEATEIBHOCTH B IENSIX
COXPaHEHUS CBOETO 3/I0POBbs U OKPYKAIOIIEHW IPUPOLHOU CPEBIL;

- pa3BUTHE MOTHUBALIMU K OOYUEHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U
CAMOBOCITUTAHMIO Ha OCHOBE YCBOGHHUS OOIICUETIOBEUECKUX IICHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TIPO(MUIS M HANpPaBIEHHOCTU AalbHEHIIIEro
oOy4eHus.

OOmiee YWCIO YacoB, OTBENEHHBIX [UISI W3YYCHHS XHMHUUA Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHus, coctarisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HEJIeI0), B 9 kitacce — 68 4acoB (2 yaca B HEJIEIIO).

COIEPKXAHUE OBYUYEHUA



8 KJIACC llepBoHayajibHble XUMHYECKHE TOHATHS

[Ipenmer xumuu. Ponb XUMUM B KU3HU 4YelIOBeKa. XUMUSL B CHCTEME HayK.
Tena wm BemectBa. PU3MYECKHE CBOWCTBA BEIIECTB. ATPEraTHOE COCTOSHUE
BemiecTB. [loHsATHE O MeTo/ax MO3HAHUS B XUMHUHU. YHMCThIE BENIECTBA U CMECH.
CriocoObI pa3AeieHust CMECEH.

ATOMBI W MOJEKYJbl. XUMHUYECKUE BJIEMEHTbl. CHUMBOJBI XHUMHUYECKHX
aneMeHTOB. [IpocThie U CloKHBIE BelllecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckas popmysna. BaneHTHOCT aTOMOB XUMHUYECKHUX 3JIEMEHTOB. 3aKOH
MOCTOSTHCTBAa cocTaBa BemlecTB. OTHOCUTENbHAsE aToMHasi Macca. OTHOCUTEIbHAsS
MOJIEKYJIsipHas Macca. MaccoBas 10151 XMMUYECKOTO 3JIEMEHTa B COSUHEHUH.

KommuecTBo BemectBa. Monbs. MonsipHasg macca. B3anMocBsA3b KOJIWYECTBA,
Macchbl W 4YHUCIA CTPYKTYpPHBIX €IWHHUI] BemiecTtBa. Pacuétel mo Qopmynam
XUMUYECKUX COCTUHEHUM.

du3nyecKue U XUMUYECKUE SIBJICHUS. XUMUUYECKash peakius U e€ Mpu3HaKu.
3aKOH COXpaHEHUs MacChl BEIIECTB. XUMHUUYECKue ypaBHeHMs. Knaccudukanus
XUMHUYECKUX PeaKIHil (COeqMHEHUS, Pa3JIOKEHUS, 3aMEeIIEHHUsI, OOMEHA).

Xumuueckuii  IKcnepumeHm: 3HAKOMCTBO C XUMHYECKOW TMOCYJIOH,
nmpaBuiIamMu paboThl B J1abopaTopuu U mpuEMamMu OOpalleHus ¢ Ja0opaTOPHBIM
o0opy/ioBaHWEM, U3YYeHHEC U OmNHcaHue (HU3NYECKUX CBOMCTB 00pasIoB
HEOPTaHUYECKUX BEIIECTB, HaOMI0JeHne (pu3nueckux (TUIaBJIeHUE BOCKA, TasHUE
JbJIa, paCTUpaHUE caxapa B CTYIIKE, KUTICHUE U KOHJICHCAIUS BOJIbl) U XUMUYECKHUX
(ropeHre cBeuH, MPOKAJTUBAHWE MEIHOW MPOBOJIOKH, B3aMMOJICHCTBHE Melia C
KHUCIIOTOM ) SIBJICHU, HAOJIIOICHUE U OTIMCAaHUE MPU3HAKOB MPOTEKAHUS XUMHUUYECKHUX
peakiuil (pasyioKeHue caxapa, B3aUMOJICUCTBHE CEPHOW KHUCIOTHI C XJIOPUAOM
Oapusi, pasznoxenue ruapokcuna meau (II) mpu HarpeBaHuu, B3aUMOJICHCTBUE
xene3a ¢ pactBopom conu meau (1), uzydenue crnocoOoB paszneneHus cMeceil: ¢
MOMOIIbIO MarHUTa, PUIHTPOBAHKE, BHIMAPUBAHNE, TUCTHWILIALINS, XpoMaTorpadus,
MPOBEJICHUE OYUCTKU TMOBAPEHHOM COJIM, HAOJIOJCHUE W OIMHCAHHUE PE3YIhTAaTOB
MPOBEJICHUSI OMbITa, WIITIOCTPUPYIOIIETO 3aKOH COXPAHEHHUs MacChl, CO3JaHUE
MoJeel MOJIEKY (IIapOCTEPKHEBBIX ).

Ba:kHeiilmue npeacTaBuTe I HEOPTAHNYECKUX BelECTB

Bo3ayx — cmech razoB. CoctaB Bo3ayxa. Kucimopoa — 3JaeMEHT W IpocToe
BemecTBO. HaxoxaeHnue kuciopoaa B mOpupojae, (U3MYECKHE M XHUMHUYECKHE
cBoiictBa (peakmuu rtopenus). Oxcunwl. [Ipumenenue xkuciopoma. CrocoObl
MOJIYYCHHUST KHCIIOpoJa B Jlaboparopuu ¥ TPOMBINUIEHHOCTH. KpyroBopor
Kuciopoa B mpupoae. O30H — auioTporHas MoaupUKaius KUcaopoaa.



TemoBolt »(pdexT XUMUYECKON peakiuu, TEPMOXUMUYECKHUE YpaBHEHUS,
DK30- M DHIAOTEPMHUYECKHE pEAKUUH. TOIUIMBO: Yroib M METaH. 3arps3HEHUE
BO3/yXa, YCHJICHHE TApHUKOBOTO 3 (eKTa, pa3pylieHre 030HOBOTO CIIOSL.

Bonopon — anemeHT 1 poctoe BelecTBo. Haxoxaenue Bogopoa B Ipupoe,
busznyeckrue 1 XuMUIECKIEe CBOMCTBA, MPUMEHEHHUE, CITIOCOOBI MOTyYEHUSI.
Kucnots! u conu.

Monsipabiii 00BEM razoB. PacyéTsl N0 XUMUYECKUM YPAaBHEHUSIM.

dusnueckne CBOWCTBA BOAbl. Bomga kak pactBopurens. PacTBOpBL
HacepllieHHble M HEHACBINIEHHBIE PacTBOpPbI. PacTBOPMMOCTH BEHIECTB B BOJIE.
MaccoBas 10JIs1 BEeIecTBa B pacTBope. XUMHUYECKUE CBOMCTBA BOAbL. OCHOBaHUA.
Ponb pacTBOpoB B IpHUpPOJAE U B KU3HU 4esoBeKa. KpyroBopoT BOJBI B MPUPOJIE.
3arpsi3HeHHe NpUPOIHbIX BoJ. OXpaHa U OYUCTKA MPUPOIHBIX BOJI.

Knaccudukanusa neopranmdeckux coeauHeHuid. Oxcuanl. Knaccuduxarus
OKCHJIOB:  cojeoOpasyroiue  (OCHOBHBIE, KHUCJIOTHBIE, aM{(OTepHbIE) U
HecosieoOpaszyromue. Homenknatypa oxcugoB. DPu3nuecKMEe W XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonmyueHnne okcuaos.

OcHoBanus. Knaccudukanuss OCHOBaHWN: MIENOYM M HEPACTBOPUMBIE
ocHoBaHuA. Homenknatypa ocHoBaHuil. (DHU3NYECKHME M XMMHYECKHE CBOWCTBA
ocHoBaHuU. [lomyyeHne ocCHOBaHUM.

Kucnotel. Kinaccudukanuus kucnor. Homenkinarypa kucnor. @uznyeckue u
XMMHUYECKUE CBOWCTBA KuUCIOT. Pan axtuBHocT MetauioB H. H. bekerosa.
[TonydyeHue KUCIOT.

Conu. HomeHknatypa coneil. @u3nueckue 1 XMMHUECKUE CBOMCTBA COJIEH.
[TonmydyeHue conen.

['eneTrueckas CBA3b MEXAY KIIACCAMU HEOPTaHUYECKUX COCTMHEHU.

Xumuueckuii IKCnepumenm: KadeCTBEHHOE OIPEICICHUE COAEepKaHUsA
KHCIIOpOJia B BO3/IyXe, MOJyYeHue, COOMpaHne, paclio3HaBaHUE U U3yUYeHHE CBOICTB
KHCIIOpOJia, HAOJIIOJCHUE B3aMMOJEHCTBUSI BEUIECTB C KHUCJIOPOJOM U YCJIOBHS
BO3HMKHOBEHUS M TPEKpaIleHust TopeHus (moxkapa), o3HaKOMJIEHHE ¢ oOpa3laMu
OKCHJIOB M ONHCAHHE HMX CBOMICTB, MOJyuye€HUE, COOMpaHHE, PACIIO3HABAHUE U
M3y4YeHUE CBOWCTB BOAOpOJia (rOpeHHe), B3auMOJACUCTBUE BOJOPOAA C OKCHUIIOM
meau (II) (BO3MOXKHO MCIOJIB30BaHUE BUJIEOMATEPHUATIOB), HAOIIOAeHHE 00pa3loB
BEIIECTB KOJIMYECTBOM | MOJIb, HCCIIEI0BAaHUE OCOOCHHOCTEH pacTBOPEHHS BEILIECTB
C PpAa3JIMYHOM PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONpPEAEIEHHON
MacCcOBOM J0JIEW PaCTBOPEHHOIO BEIIECTBA, B3aMMOJECHCTBUE BOJBI C METAJJIAMHU
(HatpueM U KajgblueM) (BO3MOXKHO  HCIIOJB30BaHUE  BUJIEOMATEPUAIIOB),
UCCIIEIOBaHNE OO0pa3lloB HEOPraHMYECKUX BELIECTB Pa3JIMYHBIX  KJIACCOB,
HaO0JII0ICHNEe U3MEHEHUSI OKPACKU MHAMKATOPOB B PAcTBOpPAX KUCJIOT U IIEIOYEH,



u3ydeHue B3aumMoaeiicTBus okcuaa meau (1) ¢ pactBopom cepHOM KUCIIOThI, KUCIOT
C METaJUIaMH, PEaKLMil HEUTpanu3aluuu, MOJy4eHUE HEPACTBOPUMBIX OCHOBAHU,
BBITCCHEHME OJHOIO MeTajula JAPYyrMM W3  pacTBOpa COJIA, pEUICHUE
AKCIIEPUMEHTAIIBHBIX 33/a4 10 TeMe «BaxkHeulre KIacChl HEOPraHHuYEeCKHUX
COEIMHEHUI.

Iepuoanuecknit 3axkoH u Ilepuoamyeckas cucreMa XHUMHYECKHX
iemMeHnToB [I. W. MengeneeBa. CrpoeHue aroMoB. XMMHUYECKasi CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTE/IbHbBIC PeaKIUU

[lepBble TOMBITKH KIACCH(PUKAIMKA XUMHYECKUX djeMeHTOB. [loHsTHE O
rpynmnax CXOJHBIX JJEMEHTOB (IIEJTOYHBbIE U IIETOYHO3EMENbHbIE METAILIbI,
raJIOreHbl, HHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpbIe 00pa3yoT aMmpOTEpHbIE OKCHIbI
U TUAPOKCUJIBI.

[Tepunonnueckunt 3akoH. [lepuoanyeckas cucremMma XMMAYECKUX JIEMEHTOB /l.
N. Menneneesa. Kopotkonepuoanas u jymaHonepuotas hopmsl [lepuoanyeckoit
cucteMbl xumuyeckux osnemeHtoB JI. M. MenneneeBa. Ileproabl u rpymimsl.
DU3NYECKNN CMBICI OPSAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYMIIBI AJIEMEHTA.

Crpoenne atromoB. CocraB atoMHBIX saep. M3otonsl. DnekTponbl. CTpoeHne
AJIEKTPOHHBIX  O0OJOYEK aToMOB MepBbIX 20 XUMHUYECKHUX  DJIEMEHTOB
Ilepuonnueckoin cucremsl JI. 1. MenpaeneeBa. XapakTepUCTHKAa XUMHUUYECKOTO
AJIEMEHTA I10 ero noyoxeHuro B [lepuoanyeckoit cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTH H3MEHEHHsS paguyca aTOMOB XHMHUYECKHUX JJIEMEHTOB,
METAJIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrPpyInaM U Nepruoaam.

3nauenue [lepuoanueckoro 3axkoHa u [lepuoanyeckoil CUCTEMbI XUMAYECKUX
DJIEMEHTOB I pa3BUTHUs Hayku W npaktuku. JI. . MenneneeB — yuy€Hbli U
IpaKIaHUH.

Xumuyeckass cBs3b. KoBaneHTHas (MOJisipHAasT W HEMOJISIpHAsi) CBSI3b.
DNEeKTPOOTPUIATETbHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

Crenenb  okucieHus. OKUCIUTEIbHO--BOCCTAHOBUTEIbHBIE  PEAKIIUH.
[Tporecchbl OKMCIIEHUSI K BOCCTAHOBIIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm: H3ydeHHE OOpa3LOB BELIECTB METAUIOB H
HEMETAJUIOB, B3aUMOJEHCTBUE THUJPOKCHAA LIMHKA C PacTBOpaMU KHUCJIOT U
LIEJI0OYEN, MPOBEACHUE ONBITOB, WIUIIOCTPUPYIOIINX IPUMEPBI OKUCIUTEIBHO-
BOCCTAHOBUTEJBHBIX peakiuii (rOpeHHe, PEeaKIUH pPas3ioKEeHUsS, COCAUHEHUS).
Mescnpeomemmnbnie ceasu

Peanuzanusi MeXNpPEeAMETHBIX CBSI3€H NpPU M3YyYEHMHM XUMHUHM B 8 Kiacce
OCYUIECTBJISIETCS. YE€pe3 HCIOJIb30BAaHUE KaK OOIMX EeCTECTBEHHO--HAyYHBIX
MOHSATUM, TaK U MOHITUH, ABJISIOMINXCSI CUCTEMHBIMH JJI OTIEIBHBIX NMPEIMETOB
€CTECTBEHHO--HAYYHOTO LIUKJIA.



OO01Me ecTeCTBEHHO--HAYYHbIE MOHSATUS: HAYYHBIM (pakT, TUNOTE3a, TEOpHS,
3aKOH, AaHaliM3, CHUHTE3, KilacCUpUKalKs, TEPUOJUYHOCTb, HAOIIOJECHNE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEITb, SIBJICHHE.

duznka: MaTepusi, aTOM, dJIEKTPOH, TPOTOH, HEUTPOH, UOH, HYKJIUI, U30TOIIbI,
PaIMOaKTUBHOCTh, MOJIEKYJa, AJICKTPUUYECKUN 3apsii, BELIECTBO, TEJIO, O0BEM,
arperaTHOE COCTOSIHME BEIeCTBA, Tra3, (QuU3WYecKWe BEIWYWHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, IUTaHETHI, 3BE311bI, CONHIIE.

buonorus: porocunTes, npixanue, buocdepa.

['eorpadusi: armocdepa, rugpocdepa, MUHEpaIIbl, TOPHBIE TTOPOJIbI, TTOJIE3HBIC
HCKOIIa€MbI€, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC BemecTBO U XMMHYECKAsl peaKUusi

[Tepunonnueckunt 3akoH. [lepuoanyeckas cucremMa XMMAYECKUX JIEMEHTOB /l.
N. MengeneeBa. CtpoeHue atoMoB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOICTB
XAMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KA, KaJIbLHSI U UX COCTUHEHUM
B COOTBETCTBHUH C IMOJIOKECHUEM JIEMEHTOB B [ lepronuecko cucTeMe v CTpPOCHUEM
UX aTOMOB.

Ctpoenue BemiecTBa: BUIbl XUMHYECKOW CBS3U. THUIBI KPHUCTAUIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOWCTB BEILIECTBA OT TUINA KPUCTALIMYECKOU PELIETKH U
BUJIa XUMHYECKOM CBS3H.

Knaccudukanyss 1 HOMEHKJIaTypa HEOPraHUYECKUX BEIIECTB. XUMUUYECKHUE
CBOWMCTBA BELIECTB, OTHOCAIIMUXCS K PA3JIMYHBIM KJIACCAM HEOPTraHUYECKUX
COEMHEHUN, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BEILIECTB.

Knaccudukanuysa XuMuueckux peakiuii mo pa3audyHbIM MpU3HaKaM (110 YUCITy
U COCTaBy Yy4YaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TerioBoMYy 3¢GdeKTy, 1Mo
W3MEHEHUIO CTEMEHEW OKHUCJICHUS XUMUYECKUX 3JIEMEHTOB, MO0 OOPAaTHUMOCTH, IO
Y4aCTHIO KaTallu3aTopa). IK30- U SHIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECKUE
YpaBHEHMUS.

[Tonsitue o ckopoctn xumuueckol peakuuu. llonstre 006 0OpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peakiusx. [IoHITHE O TOMOTEHHBIX U T€TEPOTCHHBIX
peakuusx. llonarue o karanuze. llondarue o xumuueckoMm paBHoBecuu. DakTopel,
BIIUSIIONIME HAa CKOPOCTh XHUMHUYECKOM PEAKIMM U TOJOKEHUE XUMHUYECKOIO
paBHOBECHS.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMU,  JJIGKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHOMN peaKkuuu. CocraBnenue YPaBHEHHUI
OKHCIIUTENIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMA C  UCIIOJb30BAHUEM  METOJIA
3JIEKTPOHHOTO OanaHca.



Teopust 3MEKTPOTUTUYECKON AUCCONUALNH. DIEKTPOIUTHI U HEANEKTPOJIHTHIL.
KaTtnonsl, aHnoHsl. MexaHu3M AUCCOIMALNM BELIECTB C PA3JIMYHBIMU BUIAMU
XUMUYECKOH CcBs3U. CTeneHp Auccounanni. CHUIbHBIE U CIA0BIE 3JIEKTPOJIUTHI.

Peakiun noHHOTO OOMEHa. Y CIIOBHS MPOTEKAHUS PEAKIMi HMOHHOTO OOMEHa,
MOJIHBIE M COKpAIEHHbIE HOHHbIE ypaBHEHHUs peakuuid. CBOWCTBa KHUCIOT,
OCHOBAHUI1 U COJIEH B CBETE MPEACTABICHUI 00 3IEKTPOIUTHUECKOM TUCCOIMALINN.
KauecTBeHHbIE peakiuy Ha MOHBI. [IoHsATHE O THIpONIM3E CoNel.

Xumuueckuii IKcnepumerm: O3HAKOMIICHUE C MOJECISMHU KPUCTAJUTMYECKHUX
PEIIETOK HEOPraHUYECKUX BEIIECTB — METAINIOB U HEMETAJUIOB (TpaduTa 1 anMasa),
CJIOKHBIX BEIIECTB (XJIOpUJIa HATPHsl), HCCIEIOBAHHE 3aBUCHUMOCTH CKOpPOCTH
XUMHUYECKOM pEeaKIUu OT BO3JIEUCTBHS pa3IUYHBIX (HAaKTOPOB, HCCIECIOBAHUE
JIEKTPOIIPOBOIHOCTH PACTBOPOB BEIIECTB, IPOLECCAa IUCCOLMALMU KHUCIOT,
miesouel U cojiel (BO3MOXKHO HCIIOJIb30BAHHME BUJIEO MATEPHANIOB), MPOBEACHUE
OMBITOB, WJUTIOCTPUPYIOIIUX IPU3HAKKA MNPOTEKAHHUS PEaKUUid MOHHOTO OOMeHa
(oOpazoBaHue ocajka, BBbIJEJICHUE Ta3a, OOpa30BaHHE BOJbI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLIHMA
(ropeHue, peaklMy pa3joXKEeHUs, COCAUHEHMS), PACIIO3HABAHNE HEOPTaHMYECKUX
BEIIECTB C TMOMOIIBIO KAYECTBEHHBIX pEaKUWid Ha HWOHBL, pELICHUE
AKCIIEPUMEHTAJIbHBIX 3a]1a4.

Hemertanbl U MX coeinHEeHU

OOmast xapakTepucTuka rajgoreHoB. OCOOEHHOCTHM CTPOEHHUSI AaTOMOB,
XapaKkTepHble CTereHu okucieHud. CTpoeHue U (pu3myeckrue CBOWCTBA MPOCTHIX
BEII[ECTB — raJIOreHOB. XMMHYECKUE CBOMCTBA HA TpUMEpE Xjlopa (B3auMOCHCTBIE
C MeETaulaMHM, HEeMeTajulaMHM, Iuesodamu). Xisopoojopoxa. ConsiHas Kuciora,
XMMHUYECKME CBOMCTBA, IIOJIydeHHE, TMpuMeHeHue. [JlelictBue Xxyopa W
XJIOPOBOJIOPO/Ia HA OPTaHU3M 4YeJIOBEKa. BaxkHEUIIME XJIOPUIbI M UX HAXOXKIECHHUE B
IPUPOJE.

OO6mast xapakrepucTuka 371eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTpOEHUs
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (usmyeckue CBOMCTBA
MPOCTBIX BELIECTB — KUCJIOPOAA U Cepbl. AJUIOTPOIHbIE MOAU(UKALIUN KUCIOPOAa U
ceppl. XuUMHUUYECKHe CBOMCTBa cepbl. CepoBOJOpOA, CTpoeHHE, (U3HUECKHE U
XUMHUYeckrue cBoMcTBa. OKCUABI Cephbl KaK MPEACTABUTENN KUCIOTHBIX OKCHJIOB.
CepHas kucnoTa, Gu3M4ecKue U XuMUUECKHe CBOMCTBA (00IIMe KaK MPeJACTaBUTENS
KJlacca KHCIOT U creuuduyeckue). XuMUYECKHE PEakiuu, JeKallie B OCHOBE
IPOMBIIIJIEHHOTO CMOco0a MOMy4YeHHs] CEepHOM KHUCIOTHL. llpumeHeHune cepHOit
kucioThl. CoOJIM CEepHOM KHCIOTHI, KauyeCTBEHHAs peaklus Ha Cyab(aT-uoH.
Haxoxnenue ceppl m €€ COCOIMHEHUHM B NpUpPOJE. XUMHYECKOE 3arpsi3HCHUE



OKpY’>KaloIlllel Cpelpl COEIMHEHUSIMU Cepbl (KUCIOTHBIE IO, 3arpsi3HEHUE
BO3/lyXa 1 BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPALLICHHS.

OOmiast xapakTepucThKka 37eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIEHUS. A30T, paclpoCTpaHEHUE B IPHUPOJIE,
dusnyeckue u xumMuueckue cBoiictBa. KpyroBopot azora B npupoje. AMMHaK, ero
dusznyecKkrue 1 XUMHUYECKHE CBOMCTBA, MOTyYeHHE U puMeHeHue. Conu aMMOHuS,
uX pU3NYECKUE U XMMHUECKHE CBOWCTBA, TpUMeHeHNne. KauecTBeHHas peakuys Ha
MOHBl aMMOHUS. A30THasi KUCJIOTa, €€ MOJy4YeHHe, PU3NYECKUE U XMMHUYECKUE
CBOMcTBa (00OIIME Kak TWpEACTABUTENSI Kilacca KHUCIOT U crhenuduueckue).
Hcrnonb30BaHrEe HUTPATOB U COJIE aMMOHUS B KAUECTBE MUHEPATIbHBIX yI0OPEHHUI.
XUMUYECKOE 3arps3HEHUE OKPY’KaIOIIEN Cpe/ibl COEIMHEHUSIMU a30Ta (KUCIOTHBIE
JOXKIH, 3arpsi3HEHUE BO3JyXa, MOYBBl U BOJ0EMOB). docdop, amioTponHbe
Moaudukauuu ¢ocdopa, puznueckrue U XxuMmuueckue corctea. Okcun gocdopa
(V) u dpocdopnas kucinora, GuU3MYECKHE U XUMHUYECKHE CBOWCTBA, MOJIyYCHUE.
Hcnonp3oBanue ¢pocdaTtoB B KaUECTBE MUHEPAIbHBIX YI00pEHUH.

OOmast xapaktepucTuka 371eMeHTOB [VA-rpynmnbel. OCOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTE€pPHbIE CTEIIEHU OKUCIECHUS. YTIEpOo, AJUIOTPOIIHbIE MOAU(PUKALIUY,
pacnpocTpaHeHHe B MpUpoje, PU3NUECKHe U XUMUUYECKHE CBOWCTBA. AJCOpOIMSL.
Kpyrosopor yrinepona B mpupoge. Oxcuubl yriaepoja, ux (U3HUECKHE U
XUMUYECKHE CBOMCTBA, IEMCTBUE HA dKUBbBIE OPTaHU3MBbI, [TOJTyYEHUE U IPUMEHEHUE.
Okojoruueckue npoOiemMbl, cBsi3aHHble ¢ okcuiaom yriepoxaa (IV), rumoresa
rJ1I00aJIBHOTO MOTEIJICHUS! KJIIMMAaTa, MapHUKOBBINA 3P (deKT. YTonbpHas KUCIIOTa U e
COJIM, UX (PU3NYECKHE U XUMHUYECKHE CBOMCTBA, IMOJIYYEHUE M TPUMEHEHUE.
KauectBenHnas peakuusi Ha kapOoHaT-HOHBI. Vcnonb3oBanne kapOOHATOB B OBITY,
MEULMHE, IPOMBIIIJIEHHOCTH U CEIIbCKOM XO0351CTBE.

[lepBoHavasibHbIE TOHATHA 00 OPraHMYECKUX BEIIECTBaX KaK O COCAMHEHUSIX
yraepoja (MeTaH, 3TaH, 3THJIEH, alleTUJIEH, 3TAHOJ, TJIMLUEPUH, YKCYCHAsI KUCIIOTA).
[IpuponHble HMCTOYHHUKH YIJIEBOAOPOJOB (yrosib, MNPUPOAHBIA Ta3, HEPTH),
NPOAYKThl UX MepepaboTku (O€H3MH), UX pOJdb B OBITY M MPOMBIIIICHHOCTH.
[ToHsiTue 0 OMONOTrMYECKH BaXKHBIX BEIIECTBAaX: XKUpPaX, OelKax, yrieBojgax — U ux
poiM B KM3HM 4eJIOBeKa. MarepuanbHOE€ €IUHCTBO OPraHUYECKUX U
HEOPTaHWYECKUX COCTMHECHUM.

Kpemunii, ero ¢usmueckue © XUMHUYECKHE CBOICTBA, MOJyYEHUE U
npumenenue. CoenuHeHus: KpeMHus B mpupoe. OOiue npeacTraBieHus 00 okcuae
kpemuus (IV) u kxpemuueBo kuciore. CUIMKAThI, UX HCIOJb30BaHUE B OBITY, B
IPOMBIIIIEHHOCTH. BajkHelne CTpOMTENbHbIE MaTepHallbl: KEpaMHUKa, CTEKIIO,
IIEeMeHT, OeToH, keme300eToH. I[IpobGmembr 6€30mMacHOrO0  MCHOJB30BAHUS
CTPOUTEIBHBIX MATEPHAIIOB B MIOBCEHEBHOMN KU3HU.



Xumuueckuii IKcnepumenm: n3ydeHre o0pas3lioB HEOPraHMUYECKUX BEIECTB,
CBOMCTB COJISTHOM KHCJIOTHI, IIPOBEJACHUE KAYECTBEHHBIX PEaKIUI HA XJIOPUI-UOHbI
U HaOJI0/IeHNEe MPU3HAKOB MX MPOTEKAHMS, OMBITHI, OTpaXKaromue (PU3NIECKUE U
XUMHUYECKHE CBOMCTBA TaJOr€HOB M MX COEAWMHEHUN (BO3MOXHO HCIIOJIb30BAHHE
BUJICOMATEpPHUANIOB), O3HAKOMJIEHME ¢ oOpa3luaMu XJOPUIOB (raJIor€HUIOB),
O3HAaKOMJIEHUE ¢ 00pa3lamMu cepbl U €€ COEIUHEHUSMHU (BO3MOKHO MCITOJIb30BAaHUE
BUJICOMATEPHAIIOB), HAOIIOCHUE Tpoliecca OOYIIIMBaHUS caxapa MoJ IeHCTBUEM
KOHLICHTPUPOBAHHOW CEPHOM  KHUCIIOTBI, M3y4YCHHE XHMHYECKHUX CBOMICTB
pa30aBiICHHONM CEpHOM KHCIOTHI, IPOBEJECHUE KAueCTBEHHOM peakuuu Ha
Cyab(aTHOH ¥ HaONIOACHUE TMpU3HAKA €€ NPOTEKAHUs, O3HAKOMIIEHHUE C
(¢u3MYEeCKUMHU CBOMCTBaMHM a30Ta, Qocpopa U HUX COECIAUHEHHUH (BO3MOKHO
UCIIOJIb30BaHUE  BUAECOMATEpHUaIoB), oOpa3uaMu a30THBIX U (ochOopHBIX
y0OpeHuit, noiyueHue, coOupanue, paclio3HaBaHUE U U3y4YE€HUE CBOMCTB aMMHUaKa,
IIPOBEICHNE KAaUE€CTBEHHBIX PEaKIMil HA NOH aMMOHMS U (pocdaT-uOH U U3ydeHue
IIPU3HAKOB HX IIPOTEKAaHMs, B3aUMOJCUCTBHE KOHIIEHTPUPOBAHHOM a30THOM
KHCJIOTBI C MeEIbI0 (BO3MOYKHO HCIIOJIB30BAHUE BHJICOMATEPUAIIOB), H3Y4YEHUE
MoJIeJIel KpUCTaNINYECKUX PelIETOK anmasa, rpagura, QyepeHa, 03HaKOMIICHUE
C TIPOIIECCOM aJCcOPOIMU PACTBOPEHHBIX BEIIECTB AKTUBHPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHUBOrasa, MOJy4eHUE, COOMpaHUe, pacliO3HABAHUE U M3YUYECHHE
CBOMCTB YTIJIEKUCIIOrO Ta3a, MPOBEJCHNE KaueCTBEHHBIX peakluil Ha KapOOHAT M
CHWJIMKaT-UOHBl ¥ M3Y4YEHUE IPHU3HAKOB WX NPOTEKAHUS, O3HAKOMJIEHHE C
MPOAYKIMENH CUIMKATHON MPOMBIIIJIEHHOCTH, PEIIEHUE SKCIIEPUMEHTAIIbHBIX 3a/1a4
1o TeMe «BakHeNIIMe HEMETAIIIBI U UX COCIUHEHUS.

MeTtasiibl U MX COeIUHEHUSA

OO1as XxapakTepuCcTUKa XUMUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
uX mnosioxxkeHus B Ilepuoanueckoil cucrteMe XuMUYeCcKux odieMmeHtos J[. .
MeHnneneeBa u crpoeHuss aroMoB. CTpoeHrne MeTayioB. Meramndeckasi CBs3b U
MeETaJUIMYECKasi KpUCTAIUINYECKAS] PEIIETKA. DIEKTPOXUMUYECKUN PSAT HAIIPSKEHU I
MeTayioB. DU3MYECKHMe W XMMUYECKHE CBOMCTBAa MeTayuioB. OOmime crnocoObl
noJiy4eHusi MeTasuioB. [[oHATHE O KOPPO3UU METAIIIIOB, OCHOBHBIE CITOCOOBI 3aIIIUThI
ux oT Kopposuu. CriiaBsl (CTaib, YyT'yH, JIOPATIOMUHUMN, OpOH3a) U X IPUMEHEHUE
B OBITY U IPOMBIIIJICHHOCTH.

[[lenounble MeTamibl: MoJiokeHue B llepuonnueckoil cucreMe XMMHUYECKHX
anementoB /. . MenneneeBa, cTpoeHHE MX aTOMOB, HaXOXKICHHE B IIPUPOJE.
duznyeckre U XMMUYECKUE CBOWCTBA (Ha mpumepe HaTpus W Kanus). OKcuasl U
TUIPOKCHIBIHATPHS 17} KaJIusl. IIpumeHeHne LICJIOYHBIX
METalIOB U UX COCUHEHUM.



[llenmoyHO3eMeIbHBIE METAJIBl MarHui MW KajJbIUi: IIOJIO)KEHHUE B
[Tepuoanueckont cucreMe xumudeckux 3eMeHToB J[. 1. MenaeneeBa, CTpoeHue ux
aTOMOB, HaXOXJIeHUE B mpupoae. OU3NUEeCKUe U XUMUYECKUE CBOMCTBA MarHus U
KaJibIusl. BaxkHeiire coeuHeHns Kanblust (OKCU, TUAPOKCHU, cou). ZKECTKOCTD
BOJIbI M CIIOCOOBI €€ yCTpaHEeHUs.

AmmoMuHUN: TToN0)KeHue B [lepruoanueckoil cucteMe XuMUYECKUX JIEMEHTOB
. 1. MenneneeBa, CTpoO€HHME aTOMa, HAXOXKJIECHUE B Ipupone. PU3NYECKUE U
XUMHUYECKHE CBOMCTBA aatoMUHHUA. AMMOTEpHBIE CBOMCTBA OKCHUJIAa U THIPOKCH]IA
aJIIOMHHHUSI.

Kenezo: nonoxenue B I[leprpoandeckoil cucteMe XMMUYECKUX dJIEMEHTOB [l.
N. MenneneeBa, CTpOCHHME aToMa, HaxoXxaeHue B mpupoae. dusnueckue u
XUMHUYECKUE CBOMCTRA xkene3a. OKcuabl, THAPOKCUABI U conu xkene3a (1) u xenesa
(III), ux coctaB, CBOWCTBA U MOJTYYCHHE.

Xumuyeckuii IKCnepumenm:

O3HaKOMJICHHE ¢ oOpa3laMu METaUIOB W CIUIaBOB, HMX (HU3UYCCKUMHU
CBOMCTBaMH, HW3YYEHHE  pE3yJbTaTOB  KOPPO3UU  METAUIOB  (BO3MOKHO
WCIIOJIB30BaHUE BUJIEOMATEPUATIOB), OCOOCHHOCTEM B3aWMOJICUCTBUSA OKCHJIA
KIBIIUS W HATpUs C BOJAOM (BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPHAIIOB),
HCCJIEIOBAHUE CBOMCTB JKECTKOM BOJBI, ITPOLIECCA TOPECHUA KEJIe3a B KUCIOPOJE
(BOBMOXKHO  MCIIOJIb30BaHME  BHUIEOMATEpPHUATIOB), TMPU3HAKOB  MPOTEKaHUs
KaueCTBEHHBIX PEaKIMii HA MOHBI; MarHUsI, KaJIbIUs, A TFOMUHUS, [TUHKA, *Kese3a (1)
u xeneza (III), mequ (II), HaGmrOMEHUE M ONMKMCaHUE IPOIECCOB OKpAIIMBAHUS
IJJAMEHW HWOHAMHM HaTpus, KaJIus ¢ KajablUsi (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPUAIIOB), UCCIIEAOBAaHNE aM(POTEPHBIX CBOMCTB TUAPOKCUIA AITFOMUHUS U
TUJIPOKCHJIA [IUHKA, PEIIEHUE SKCIEPUMEHTAJIbHBIX 3a/1a4 Mo TeMe «Baxnenmue
METaJlJIbl U UX COCIMHCHUS.

XUMHA M OKPYKAIOLIAA cpeaa

BemectBa u marepuainbl B IIOBCEIHEBHOM XM3HM 4YelioBeKa. besomacHoe
WCITOJIb30BAHUE BEIIECTB M XMMHUUYECKHX peakiuii B ObITy. [lepBas momors npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSIX.

XUMHUYECKOE 3arpsi3HEHUE OKpYXalolleu cpeanl (MpeaesbHas J0MycTUMast
KOHIIEHTpaius BelecTs, Aanee — [[JIK). Poinb XumMuu B pelieHHH 3KOJIOTUYECKUX
podaem.

Xumuueckuii IKcnepumeHm: wu3ydeHue O0Opa3IOB MaTepUaIOB (CTEKJIO,

CILIaBbl METAIJIOB, MMOJUMEPHBIE
MaTepualbl).

Mesricnpeomemnmnwle ceasu



Peanuszamus MeXIpeIMETHBIX CBSi3ed NpU U3YYEHHH XUMHUU B 9 Kiacce
OCYILIECTBIISIETCSl 4YEpe3 HCIIOJIb30BAaHME KaK OOLIMX €CTECTBEHHO-HAYUYHBIX
MOHSTUN, TaK W MOHITHM, SBISIOIUXCS CUCTEMHBIMH ISl OTICNIBHBIX MPEIMETOB
€CTECTBEHHO--HAY4YHOTO LIMKJIA.

OO1ue ecTecTBEHHO-HAyYHbIE MOHSATHS: HAay4HbINH (DakT, THIOTE3a, 3aKOH,
TEOpHWs, aHallu3, CHUHTE3, KJIacCHU(PHUKAIUs, MEPUOJUYHOCTh, HaOII0JCHHE,
HKCIEPUMEHT, MOJEIUPOBAHUE, HW3MEPEHHUE, MOJENb, SIBICHHUE, IapHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPUAITHI.

dusuka: MmaTepusi, aToOM, 3JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIH]I, U30TOIIBI,
PaZOaKTUBHOCTD, MOJIEKYJIa, AIIEKTPUUYECKUI 3apsij, POBOJIHUKH,
MOJIYIPOBOJHUKH, JUDJIEKTPUKH, (OTOSJIEMEHT, BEIIECTBO, TEJI0, OOBEM,
arperaTHO€ COCTOSTHUE BEILIECTBA, ra3, pacTBOP, PACTBOPUMOCTh, KpUCTAJUIMYECKAs
pemérka, CIUIaBbl, (PU3NYECKUE BEJIWYUHBI, €IUHUIBI W3MEPEHUS,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢orocunTes, ApixaHue, Ouocdepa, SKOCUCTEMA, MUHEPAIbHbBIE
y10OpeHus, MUKPOIJIEMEHThI, MAKPO3JIEMEHTBI, IUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, rugpocdepa, MUHEpaIIbl, TOPHBIE TOPO/IbI, OJIE3HbIE
UCKOTIaeMble, TOIUIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUSA  IITPOI'PAMMBI
HOo XUMHUHU HA YPOBHE OCHOBHOI'O OBILIETO
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUS MPOrPaMMbl OCHOBHOTO  OOIIETo
o0pa3oBaHMs JOCTUTAIOTCS B XOJ€ OOY4YEHHUS XUMHUHU B EJUHCTBE y4eOHOU U
BOCIIUTATEIbHOU JEATENBHOCTH B COOTBETCTBUU C TPAAULIMOHHBIMU POCCUNCKUMU
COLIMOKYJIbTYPHBIMU M JyXOBHO-HPABCTBEHHBIMU LEHHOCTSIMH, IPUHATBIMU B
oOlLIeCTBE MpaBWJIaMU M HOPMAaMH TNOBEAEHUS M CHOCOOCTBYIOT Ipoleccam
CaMOINO3HaHUs, CAMOPA3BUTHUS U COLIMATTU3ALNH 00YUYaIOIIUXCS.

JIM4HOCTHBIE  pe3ydbTaThl  OTPAXAlOT  TOTOBHOCTh  OOyYaromuxcs
PYKOBOJCTBOBATbCA CHCTEMOM IO3UTUBHBIX LEHHOCTHBIX OpHEHTAUUMUd W
pacIIMpEeHUE OIIbITa ACATEIBHOCTHA Ha €€ OCHOBE, B TOM YHCJIC B YACTH:

1) DarpuoTH4YecKOro BOCHMTAHMSA: IEHHOCTHOIO  OTHOLICHUS K
OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY W HAy4YHOMY HACJIENHIO,
NOHMMAaHHS 3HAUYECHUS XMMUYECKOM HayKM B KU3HH COBPEMEHHOI'O OOILECTBa,
CHOCOOHOCTH BJIAJIETh JIOCTOBEPHOU MH(pOpMAaLUEN O MEePeOBbIX JOCTUKEHUIX U
OTKPBITUSIX MUPOBOW M OTEUYECTBEHHOW XMUMUU, 3aMHTEPECOBAHHOCTU B HAYYHBIX
3HaHUAX 00 YCTPONCTBE MHUpa U OOIIECTBA; 2) IPAKAAHCKOI0 BOCIIUTAHUS:

NPEACTABICHUS] O COLMAJIbHBIX HOPMax M IPABWIAX MEXKINYHOCTHBIX
OTHOUIEHUH B KOJIJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOILIECTBEHHO
MOJIC3HOM,  y4eOHO-MCCIIEIOBATEIbCKOM, TBOPUECKOM W  JIPYrUX  BHUAAX
JeSITEJIbBHOCTH, TOTOBHOCTH K Pa3HOOOpa3HONl COBMECTHOM [eATEIbHOCTH NpHU
BBINIOJIHEHUM YYEOHBIX, ITO3HABATEJIbHBIX 3aJa4, BBINOJHEHUU XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/IaHUU YYEOHBIX MPOEKTOB, CTPEMJICHHS K B3aUMOTIOHUMAaHUIO
Y B3aUMOIIOMOIIU B IIPOIECCE ATON yUeOHOM AeSITENbHOCTH, TOTOBHOCTH OLIEHUBAThH
CBOE TMOBEJECHME M IIOCTYIIKM CBOMX TOBapUIIEH C IO3UMLUU HPABCTBEHHBIX H
IIPABOBBIX HOPM C YYETOM OCO3HAHUS IMOCIEACTBUU IOCTYNKOB; 3) HEHHOCTH
HAYYHOI0 TO3HAHUS: MHPOBO33PEHUYECKUE TMPEACTABICHUS O BEIIECTBE U
XUMHUYECKOMN PEAKLINH, COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH
U COCTAaBISAIOLIME OCHOBY JUIsl MOHUMAaHHUs CYLIHOCTHM HAy4YHOW KapTHHBI MHpA,
Ipe/iCTaBlIeHUsI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS IPUPO/IbI, B3AUMOCBSI3SIX
YeJ0BeKa ¢ IPUPOJHOM CPEIOH, O POJIM XUMHUH B IO3HAHUH ITUX 3aKOHOMEPHOCTEN;
II03HABATEIIbHBIC MOTUBBI, HAIIPABJICHHBIC HA ITOJyYEHUE HOBBIX 3HAHUU 110 XUMUH,
HEOoOXOauMble 111  OOBSCHEHHs HaOIIOAaeMbIX IIPOLECCOB U SIBJICHUH,
NO3HABATEJIbHOM, MH(POPMALlMOHHON M YUTATENIbCKOW KYJIbTYpbl, B TOM 4YHCIIE
HABBIKOB CaMOCTOSITEIbHOM paboThl € Y4YEOHBIMH TEKCTaMH, CIPAaBOYHOMN



JUTEpPaTypor, JOCTYNMHBIMH TEXHUYECKUMH CpeJCTBaMU HUH(POPMAIIMOHHBIX
TEXHOJIOTHI; UHTEpeC K OOYUYCHUIO U MTO3HAHUI0, TI0003HATEILHOCTh, TOTOBHOCTD U
CIIOCOOHOCTh K  CamM0OOpa3oBaHWI0, TMPOEKTHOW W  HCCIEI0BATEIHCKOM
JEATEeIIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPABICHHOCTH U YPOBHS OOy4YEHHS B
JaJIbHEHIIIEM;
4) gpopmupoBaHus KyJbTYPbI 310POBbSI: OCOBHAHUE IIEHHOCTH KHU3HH,
OTBETCTBEHHOTO OTHOIICHUA K CBOEMY 3/I0POBbIO, YCTAHOBKH Ha
3I0POBBII 00pa3 KU3HU, OCO3HAHUE MOCIIEC/ICTBUN U HENIPUATHUE BPEAHBIX
NpUBBIYEK (YIOTPEOICHHS aKOT0JIs, HAPKOTUKOB, KYPEHHS ), HEOOXOIUMOCTH
coOJroICHUS MIpaBUII 0€30I1acCHOCTH pu  0OpaIleHUH C
XUMHUYECKUMHU BEIIECTBAaMHU B OBITY W pEalbHOW JKU3HH; S) TPYA0BOIo
BOCNIMTAHUA: HHTEPEC K TMPAKTHUSCKOMY U3ydeHUIO0 mpodeccuidi u Tpyaa
Pa3JIMYHOTO POJIa, YBAKEHUE K TPYAY U Pe3yibTaTaM TPYJIOBON NESITEIHHOCTH, B
TOM YHUCJIC€ Ha OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHUN MO XMUMHUHU, OCO3HAHHBIN
BBIOOP HWHIWBUAYAJIbHOW TPAcKTOPUU TIPOJOJDKEHUST OOpa3oBaHUS C YYETOM
JUYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XHUMHH, OOIIECTBEHHBIX MHTEPECOB U
NOTpeOHOCTEH, ycremHod mnpodecCUOHAbHONW JEATENbHOCTU W Pa3BUTHS
HEO0OXOAMMBIX YMEHH,
TOTOBHOCTh aJalTHPOBAThCA B Mpo(ecCHOHANBHOU cpere; 6) IK0JOrn4ecKoro
BOCNIMTAHUA: DKOJOTUYECKH IeJIecCO00pa3HOE OTHOIICHHE K MPUPOAE Kak
HMCTOYHMKY KU3HU Ha 3eMJie, OCHOBE €€ CYILECTBOBAHMUs, TOHMMAaHWUE IIEHHOCTH
310poBOTO M Oe3omacHOro oOpasza JKW3HH, OTBETCTBEHHOE OTHOIICHHE K
COOCTBEHHOMY (PU3MUECKOMY U TMCUXHYECKOMY 3I0POBBIO, OCO3HAHME IIEHHOCTHU
coOJII0ICHUS MPAaBUJI OE30MACHOTO MOBEICHUS MPU padOTe C BELIECTBAMU, a TaK¥Ke
B CUTYaIlUsIX, YTPOXKAIOMNUX 3I0POBBIO U KU3HU JIFOJCH; CTIOCOOHOCTH MPUMEHSITh
3HAHUS, MOJyYaeMble NMPU M3YUYECHHH XUMUU, JJIS PEUICHUS 3aj]lad, CBSI3aHHBIX C
OKPYXKAIOIIEH MPUPOJAHOM CPENOM, IS TOBBILIEHUS YPOBHS JKOJOTUYECKOU
KYJBTYpPBbI, OCO3HaHUS TJI00ATIBHOTO XapakTepa SKOJOTMYECKUX MPoOJieM U MmyTen
UX PEIICHUS] TTOCPEICTBOM METOJOB XHUMUU, IKOJIOTUUECKOTO MBIIUICHUS, YMEHUS
PYKOBOJICTBOBATbCSI UM B IIO3HABATEIBHOW, KOMMYHHMKATUBHOW M COLMAIBHOU
MIPaKTHKE.
METANPEAMETHBIE PE3YJIBTATHI
B cocraBe MeTanpeIMETHBIX pe3yJbTAaTOB BBIICIAIOT 3HAYUMBIC IS
dbopMHUpOBaHUS MUPOBO33PCHUS OOIICHAYYHBIC MMOHATHS (3aKOH, TEOPHUS, TPUHITHTI,
runoTesa, (¢akT, CHUCTEeMa, TMPOIecC, OSKCICPUMEHT U JPYroe.), KOTOpbIC
UCIIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax M IO3BOJIIOT Ha
OCHOBE 3HAaHWUW W3 3TUX MPEAMETOB (POPMHUPOBATH MPEACTABIICHUE O IEIOCTHOMN
HAyYHOW KapTUHE MUpPa, U YHUBEPCAIbHBIC yUueOHbIC NeUCTBH (IIO3HABATEIIHHBIC,



KOMMYHHUKAaTHUBHBIE, PETYISATHBHBIC), KOTOphIE oOecrneunBaOT (OpPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHHUIO M OCYIIECTBICHUIO YYCOHOM
JICITEIILHOCTH.

Ilo3HaBaTe/ibHbIE YHHUBepcajbHble YyuyeOHbIe jeiictBUs ba3oBble
JIOTHYECKHe AeMCTBHUS: YMECHUS HCIOJIB30BaTh NPUEMBI JJOTUYECKOTO MBIILICHUS
IIPU OCBOCHUU 3HAHMI: PACKPBIBATH CMBICI XUMHUYECKUX MOHSITUN (BBIACISTH UX
XapakTepHbIEe TMPU3HAKH, YCTAaHABJIMBATh B3aMMOCBS3b C APYTUMU TOHSATHSIMH),
HCIIOJIB30BaTh MOHATHS ISl OOBSICHEHUS OTJICTbHBIX (DAKTOB U SIBJICHUMN, BRIOUPATH
OCHOBAHUS U KPUTEPHUH IS KilaCCU(DUKALIMN XUMUYECKUX BEIIECTB U XUMHUYECKUX
peakiui, yCTaHABIMBATH IPUUYUHHO-CJICACTBEHHBIC CBS3U MEXAYy OOBEKTaMU
W3Y4YeHHUs, CTPOUTH JIOTHYECKHE pacCyXJeHUs (MHIYKTHBHBIC, JEAYKTHBHBIC, IO
aHAJIOTUM), JIeJIaTh BBIBOJBI W 3aKJIIOUYCHUS, yMEHHUE NPUMEHATh B IIpoOIecCe
MO3HAHUS OHATHUSA (TIPEAMETHBIE U METANPEIMETHBIC ), CHMBOJIMYECKHUE (3HAKOBBIC)
MOJIEJIN, UCIOJb3YEMble B XUMHUHU, MPEOOPA30BHIBATH HIMPOKO IMPUMEHSIEMBIE B
XUMUHU MOJICJIbHBIC TIPEACTABICHUS — XUMHUYECKUH 3HAaK (CHMBOJI 3JIEMEHTA),
XUMH4eckas hopMyJia U ypaBHEHHE XUMHUECKON PEaKIIMK — IIPH PEIICHUH Y4eOHO-
MMO3HABATEIBHBIX 33/1a4, C YYETOM 3THUX MOJCIBHBIX MPEACTABICHUN BBIABISATH U
XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKKA M3Y4aeMbIX OOBEKTOB — XUMHUUYECKUX
BEIIIECTB M XMMHUYCCKUX PEaKIUH, BBISIBIATH OOIIHNE 3aKOHOMEPHOCTH, PHUIHMHHO-
CJICJICTBEHHBIC CBSI3U U MMPOTUBOPEUMS B U3yHAEMbBIX IIPOLIECCAX U SIBIICHUSIX.

ba3oBbie  ucciaegoBaTreJbCKHEe  AEHMCTBUS.  YMEHHE  HCIIOJb30BaTh
MOCTABJICHHBIE BOIMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHMUS, a TAKXKE B KAYECTBE
OCHOBBI  Jisi  (OPMUPOBAHUSI THUIOTE3bl IO MPOBEPKE  MNPaBUIBLHOCTH
BBICKA3bIBAEMBIX  CYXKJCHHM; TMPUOOpETEHUE OmbiTa [0 IUIAHUPOBAHUIO,
OpraHu3aIliy U MPOBEICHUIO YICHUISCKUX IKCIIEPUMEHTOB, YMEHHE HAOII0IaTh 3a
XOAOM  TPOIECCa,  CAMOCTOSATEIIBHO  MNPOTHO3UPOBATH €TI0 PE3yJIbTar,
dbopmynupoBaTh 0000IIEHUS U BBIBOJBI MO pe3yJibTaTaM MPOBEAEHHOTO OIIbITA,
UCCIICJIOBAHUS, COCTaBJIATH OTYET O TMpojenaHHoW pabore. PaGora c
uHpopmaumei: yMEHHE BBHIOMPATh, AaHAIU3UPOBATH W HWHTEPHPETUPOBATH
nH(OPMAITUIO PA3IMYHBIX BUIOB B ()OPM MPECTABICHUS, TOTYyIaEMYI0 U3 Pa3HBIX
HUCTOYHUKOB (HAy4HO-TIOMYJIIpHAsl JUTEepaTypa XUMHUUYECKOTO COJIepXKaHuUs,
CIipaBOYHBIE  mocoOus, pecypchl HWHTEepHEeTa), KPUTHYECKH  OLICHUBATH
MPOTUBOPEUYHMBYIO M HEJTOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHUE TPUMEHSTh Pa3IdyHble METOJBI M 3alpPOChl IPHU MOUCKE U OTOOpE
uH(OpPMAIIMU W COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJMMBIX [IJIS1 BBIMOJTHEHUS
y4eOHBIX U TO3HABATEIBHBIX 33/1a4 ONPEACIIEHHOTO TUTIA, MPUOOPETEHNE OMbITA B
00JIaCTU  UCIIOJb30BaHUS MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIQJICHUE KYJIbTYpPOU aKTUBHOTO MCIIOJIB30BAHUS PA3JIMYHBIX ITOMCKOBBIX CUCTEM,



CaMOCTOATENILHO BHIOMpaTh ONTUMAIbHYIO (GOpMY Mpe/ICTaBlIeHUs HHDOpMAIUU U
WUTIOCTPUPOBATh pEIIaeMble 3a/aud HECJOXKHBIMU CXEMaMH, JAuarpaMMaMu,
apyrumu  hopmamu Tpadukd W WX KOMOWHAIMSMHU; YMEHUE HCIIOJIb30BaTh M
aHaJIM3UpOBaTh B TIpollecce YUeOHOW M HCCIEeNOBATENbCKON IEATEIbHOCTH
MH(OPMAIUIO O BIMSHUM MPOMBIIIIEHHOCTH, CETLCKOr0 X034MUCTBA U TpaHCIopTa
Ha COCTOSIHUE OKPY’KarOIIEeH MPUPOTHOM CPEbI.

KoMMyHMKAaTHBHBIE YHUBepCaJbHble Y4eOHble JIeWCTBHUSI: YMEHMUS
3a/1aBaTh BOMPOCHI (B X0/Ie Irajora v (MjIn) JUCKYCCHUH ) TIO CYIIIECTBY 00CYKIaeMon
TeMbl, (OPMYJIHUPOBATH CBOU TNPEMJIOKEHUS OTHOCUTEIHHO  BBIOJTHEHUS
NPEVIOKEHHOW — 3a/laud; YMEHMS TPEJCTABJISTh TMOJYYEHHBIE PE3yJbTaThl
MO3HABATEIIbHOM JEATEIbHOCTH B YCTHBIX M IIHCbMEHHBIX TEKCTaX; [eJaTh
MPE3CHTAlMIO  PE3yJIbTATOB  BBINOJHEHHS ~ XMMHUYECKOTO  SKCIEPUMEHTa
(JtabopaTopHOro OIbBITa, Ja0OPAaTOPHOM pabOThI MO HCCIECIOBAHUIO CBOMCTB
BEILECTB, y4€OHOI0 MPOEKTA); YMEHUS Y4EOHOI0 COTPYTHUYECTBA CO CBEPCTHUKAMU
B COBMECTHOM MO3HABATEIBHON U UCCIEA0BATEIBCKON EATEIIbBHOCTH MPU PEUICHUN
BO3HMKAIOIIMX MPOOJeM Ha OCHOBE y4€Ta OOLIMX HHTEPECOB M COTJIACOBaHUS
no3uruii (00CyKaeHusi, OOMEH MHEHHUSIMU, «MO3TOBBIC IITYPMBI», KOOpPAUHAIUS
COBMECTHBIX [JICMCTBUM, ONPEACICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PeryasitTuBHble  yHUBepcaJibHble  y4eOHbIe  JCHCTBUSI:  yMEHHUE
CaMOCTOSITETILHO OMPENEHATh LENH ACATEIbHOCTH, IUIAHUPOBATh, OCYILIECTBIISTH,
KOHTPOJIUPOBATh U TIPU HEOOXOJAMMOCTH KOPPEKTUPOBATH CBOIO JICSITEIIBHOCTD,
BbIOMpaTh HauboJee 3 (PEeKTUBHBIE CTIOCOOBI PEIICHUST YUeOHBIX U MO3HABATEIHHBIX
3a/1a4, CaMOCTOSITEIbHO COCTaBJISITh WM KOPPEKTUPOBATH MPEAJIOKESHHBIN
AJTOPUTM JIEVCTBUM IPU BHITIOJHEHUH 3aJaHUH C YYETOM MOJIYYEHHS] HOBBIX 3HAHUU
00 m3ydaeMbIX OOBEKTaX — BEIIECTBAX W PEAKIUAX, OIICHUBATh COOTBETCTBHUE
MOJIy4EHHOTO  pe3yJibTaTa 3asBJIICHHOM 1IeJId, YMEHUE HCHOJb30BaTh U
aHaJM3UPOBATh KOHTEKCTHI, MMpe/ijlaraeMble B YCIOBUU 3a/1aHUM.

MHNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mpenMeTHBIX PpE3yJbTATOB IO OCBOCHUIO 0053aTEIBHOTO
CoJlepKaHMs, YCTAHOBJIEHHOTO JaHHOW QeaepanbHOil paboueil MmporpaMMon,
BBIJICTISIIOT: OCBOCHHBIE OOYYArOIIMMKCS HAy4YHbIE 3HAHUS, YMEHHUS M CIIOCOOBI
JIeWcTBUM, crnenuduueckue JUIS  MPEIMETHOM 001acTH  «XHMHUS», BHUIBI
JNEATeIbHOCTH 10  MOJIYyYEHHUIO HOBOTO  3HAHUS, €ro HHTEpIpEeTalnH,
npeoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyaIlUsIX.

K xonity oOy4eHus B 8 kj1acce mpeIMeTHBIE PE3yIbTaThl HA 0A30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:



pacKpbIBaTh CMBICH OCHOBHBIX XMMHUYECKHX MMOHATHI: aTOM, MOJEKYJa,
XUMUYECKUN DIIEMEHT, MPOCTOE BEUIECTBO, CIIOKHOE BEIIECTBO, CMECH
(oIHOpO/IHAsT U HEOAHOPOJHASA), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJIIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUH, MOJISIPHBIN 00bEM,
OKCHUJI, KHCJIOTa, OCHOBAaHHME, COJIb, AJIEKTPOOTPHUIIATEIIBHOCTh, CTEIIECHb
OKHUCJICHHS, XUMHUYECKasi PEaKIus, KiIacCUu(PuKanus peakiuii: peaxiuu
COCIMHEHUSA, PEaKUUU PA3JIOKEHUS, PEAKUUH 3aMEIICHHS, pPEaKIHUH
oOMeHa, HK30- U PHJIOTEPMHUUECKUE PEaKINH, TeIIOBOM d(PPeKT peakiuu,
AJIpO aToMa, JIEKTPOHHBIN CJION aTomMa, aTOMHasi OpOUTAallb, pauyC aToma,
XUMUYECKasl CBA3b, MOJSPHAST U HEMOJIsIpHAasi KOBAJEHTHAs CBSI3b, MOHHAS
CBS3b, HWOH, KaTHOH, aHWOH, pPAacTBOp, MaccoBas JOJiI BEIIECTBA
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;
WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMUMHYECKHUX
MOHATUM W MPUMEHSTH ATU MOHSATUS MPU ONMUCAHUU BEILIECTB U UX
IIPEBPAILCHU;
UCIIOJIb30BaTh XUMHUYECKYI0O CHUMBOJHMKY JUIsI COCTaBieHHS (opmyl
BEIIECTB U YPABHEHUN XMMUYECKUX PEAKIUN;
OTIPEJIENISITh BAJIGHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENEHb  OKWUCIIEHUS  DJIEMEHTOB B  OMHApHBIX  COCIMHEHMSIX,
MPUHAJJICKHOCTh BEIIECTB K OMNPEAEIEHHOMY KJIAcCy COCIUHEHHUH TI0
dbopmynaMm, BHUJ XUMHUYECKOM CBs3UM (KOBAJICHTHasT W HWOHHas) B
HEOPraHUYECKUX COCANHEHUSX;
packpeiBath cmbicha [lepuogmueckoro 3akona J[. M. Mennaeneena:
JEMOHCTPUPOBATh TMOHUMAHHE MEPUOJUYECKON 3aBUCUMOCTH CBOWCTB
XUMHUUYECKUX 3JIEMEHTOB OT MX NoJioxkeHus B llepuoandeckoil cucreme,
3aKOHOB COXPAHEHHUS MacChl BEILECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUE€HUSI, 3aKOHA ABOTaJIpo;
OMHUCBHIBATh M XapakTepuszoBaTh TabauuHyro (opmy Ilepuoanueckoii
CUCTEMbl XHMHMUYECKHUX DJEMEHTOB: pa3jinyaTh TMOHITUS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mnobdounast noarpymnmna (b-rpymma)», mansie u
OOJNBIIME TEPHOJIBI, COOTHOCUTH OO0O3HAUCHHUS, KOTOPHIE HUMEIOTCS B
tabmune «llepuonuueckass cuctema xumudeckux osnemeHtoB JI. .
MeHnneneeBa» ¢ YHMCIOBBIMM XapaKTEPUCTUKAMHU CTPOCHHSI ATOMOB
XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsi siipa, 00IIee YUCIIO ICKTPOHOB H
pacrpeielieHue UX MO0 3JIEKTPOHHBIM CIIOSIM);



KJIacCU(PUIIMPOBATh XUMHUYECKHE AJIEMEHThI, HEOPIaHMUECKHE BEILECTBA,
XUMHUYECKHE peakiuu (10 YUCIy UM COCTaBy YYAacCTBYIOUIUX B PEAKIUU
BEIIECTB, M0 TEIJIOBOMY 3D (PexTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB
pa3IUYHBIX KJIACCOB, NOATBEPkKAAsl ONMMUCAHUE NPUMEPAMH MOJIEKYJIIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIINN;

IIPOTHO3MPOBATh CBOKWCTBA BEIIECTB B 3aBUCUMOCTH OT MX KaYECTBEHHOI'O
COCTaBa, BO3MOXXHOCTH TMPOTEKAaHWA XWMHUYECKHX [pPEBpAlICHUN B
Pa3IMYHBIX YCIOBUSIX;

BBIYHCIIATh OTHOCUTENIHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEILIECTB,
MacCOBYIO JIOJIF0 XMMHUYECKOTO 3JE€MEHTa IO (QopMylie COEIUHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI 110 YPABHEHUIO
XUMHUYECKOHN peaKlnu;

IPUMEHATHh OCHOBHBIE ONIEPALIMU MBICIUTEIBHON JEATEIIbHOCTH — aHAJIU3 U
CHUHTE3, CpaBHEHHE, O00O00IIEeHHEe, CHCTEMAaTHU3alluio, KIIacCHU(pHUKAIUIO,
BBISIBJICHUE MPUYUHHO--CJIEIACTBEHHBIX CBSA3€H — IJIs M3yYEHHs CBOMCTB
BEIIECTB M XHMHYECKUX PEAKUUH, €CTECTBEHHO-HAYYHbIE METObI
NO3HaHUs — HaAOJNIOJIEHUE, W3MEpPEHHE, MOJEIMPOBAHHUE, SKCIEPUMEHT
(peanbHBIN 1 MBICJICHHBIN);

CJIeI0BATh MPaBUJIaM MOJb30BAHMS XUMUYECKOM MOCY10i U 1Ta00PaTOPHBIM
o0opyZoBaHMEM, a TakKe IMpaBuUjaM oOOpalieHusi C BEIIeCTBAMH B
COOTBETCTBUM C HMHCTPYKLHMSMH IO BBIIOJHEHUIO J1A0OPATOPHBIX
XUMHUYECKUX OMBITOB MO MOJIYYEHHUIO U COOMPAHUIO ra3000pa3HbIX BEILIECTB
(BoOopoZia M KHCIOpPOJa), MPUTOTOBIEHUIO PAaCTBOPOB C OMPEEIEHHOM
MacCoOBOM JI0JIEM PacTBOPEHHOIO BELIECTBA, IUIAHWPOBATh U IPOBOJUTH
XUMHUYECKUE IKCIEPUMEHTHI MO PAClO3HABAHMIO PACTBOPOB WIENOYEH U
KHUCJIOT C MOMOIIbI0 MHAUKATOPOB (JIakMyc, (peHondrarent, METHUIOPAHK
U Jpyrue).

K xoH1y oOyuenus B 9 kjiacce npeIMETHBIE PE3yIbTaThl HA OA30BOM ypOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICT OCHOBHBIX XHMHYECKMX TMOHSTHH: XUMHUYECKUN
AJIIEMEHT, aTOM, MOJIeKyJa, WOH, KAaTHOH, aHHWOH, IMPOCTOE BEIIECTBO,
CIIOKHO€ BEIIECTBO, BAJIEHTHOCTb, AJIEKTPOOTPHULATEIBHOCTh, CTENEHb
OKHCIICHUS, XUMHUECKasi PEaKIMsl, XUMUYECKasi CBsI3b, TEIIOBOM 3 deKT
peakiuu, MOJib, MOJSPHBIA  00BEM,  pacTBOpP,  AIEKTPOJIUTHI,
HERJIEKTPOJIMUTHI, ABJIEKTPOJIUTHYECKAS] IHUCCOLMALMSA, PEAKIUU HOHHOTO
oOMeHa, KaTanu3aTtop, XHMHUYECKOEe paBHOBecHe, oOOpaTHUMble H
HEOOpaTUMbIE PEaKIUH, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH,



OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKHCIIEHUE U BOCCTAHOBJICHUE, AJIOTPOIIHS,
aM(pOTEpPHOCTb, XUMHYECKas CBS3b (xoBaneHTHas, WOHHAs,
MeTaJuInYecKasi ), KpUCTAIINYECKas peIETKA, KOPPO3Us METAILJIOB, CILUIABBI,
CKOPOCTh XMMHUYECKON pPEAKUUH, NPEIETbHO TONyCTHMas KOHUEHTPALMS
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHYECKUX TNOHATHH U
MPUMEHSTh 3TU NOHATHUA MPU OMKMCAHUY BELIECTB U UX MPEBPAIICHUN;
UCIIONb30BaTh XMUMHUYECKYI0 CHMBOJHMKY JJIsi COCTaBJICHUA (QOpMyT
BEILIECTB U YPABHEHUI XUMHUYECKUX PEAKIIHIL;

ONPEAENATh BAJIECHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKHUX JIEMEHTOB B
COCIMHEHUAX paA3JIMYHOTO COCTaBa, MPUHAIJIECKHOCTh BEIIECTB K
OINpeieNEHHOMY KJIACcCy COEIMHEHUN Mo (opmynaM, BUA XUMHUYECKOM
CBs3M (KOBaJCHTHas, WOHHAs, METAJUIMYECKas) B HEOPraHUYECKUX
COEJIMHEHHUSX, 3apsj MOHA M0 XUMHYECKOW (opMmysie, XapakTep cpeabl B
BOJHBIX PAaCTBOPAX HEOPraHWYECKUX COCAMHEHUH, TUI KPUCTAINYECKOU
PEIETKN KOHKPETHOTO BEILECTBA;

packpeiBath cMmbica llepmogmueckoro 3akona J[. U. MenaeneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHUE: OIKChIBaTh M XapaKTEPU30BaTh
TabnnuHyo (opmy Ileprognueckoil cUCTEMbl XHMHUYECKUX 3JEMEHTOB:
pasznuyaTh TOHATUS «TJaBHas mnoArpynna (A-rpymnma)» u «moOodHas
noarpynna (b-rpynmna)», mansie ¥ OOJbIIME MEPHUOJBI, COOTHOCHUTH
0003Ha4Y€HHUs, KOTOPbIE UMEIOTCS B IEPUOANUECKOMN TabJIULIEe, C YUCITOBBIMU
XapaKTEPUCTHKAMU CTPOEHHUS aTOMOB XMMHYECKUX AJIEMEHTOB (COCTaB U
3apsan  sAApa, oOOLIee YHUCIO BJIEKTPOHOB M PACIpPEACICHHE HUX 110
ANIEKTPOHHBIM CJIOSIM), OOBICHATH OOIIME 3aKOHOMEPHOCTH B MU3MEHEHUU
CBOMCTB 3JIEMEHTOB U MX COCIWHEHUU B MpPEAENIax MaJbIX HEPHOIOB U
[JIABHBIX HOJATPYMH C YYETOM CTPOCHUS UX aTOMOB;

KJIACCU(PUIIMPOBATh XUMHUECKHUE 3JIEMEHTHI, HEOPraHMUECKHUE BEIlEeCTBa,
XUMHUYECKUE peakiuu (M0 YMCIy U COCTaBy YYAacCTBYIOIIMX B PEAKIUU
BEIIIECTB, MO TEIUIOBOMY 3G (PEeKTy, M0 U3MEHEHHUIO CTETECHEH OKHCIIEHUS
XUMHUYECKUX IJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CHEUU(PUUECKHE XHUMUYECKHUE
CBOMCTBAa MPOCTBIX U CJOXHBIX BEIIECTB, MOATBEPXKIas ONUCAHUE
IIPUMEpPAMH MOJIEKYJISIPHBIX M HOHHBIX YPAaBHEHHU COOTBETCTBYIOLIUX
XAMHUYECKUX PEAKIUN;

COCTAaBIISAITb YPABHEHUS DJIEKTPOJUTUYECKOW JUCCOLMALMU  KHUCIOT,
LIEJI0YEH U COJIEH, ITOJHBIE U COKPAIEHHBIE YPABHEHUS PEAKIIUHA HOHHOTO



oOMEHa, ypaBHEHHUs peaKlHii, TMOITBEPKAAIOUIMX CYIIECTBOBAHUE
TEeHETHYECKOM CBSI3U MEXKy BEIIECTBAMU PA3JIMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIIHMA
MOCPEJICTBOM COCTABIICHHUSI DJIEKTPOHHOTO OajaHCca 3THX PeaKIuid;
POrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT HMX CTPOCHUS,
BO3MOXKHOCTH TMPOTEKAHUSI XUMHUYECKUX TIPEBPAIICHUNA B Pa3IUYHBIX
YCIOBUSIX;

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEILIECTB,
MacCOBYIO JIOJII0 XHMHYECKOTO 7JJIEMEHTa Mo (opMyJie COEeIUHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B pACTBOPE, IPOBOJIUTH PACUETHI IO YPABHEHUIO
XAMHUYECKOMN pEaKIy;

cOOJTIOIaTh TIPaBHIIa TIOJB30BAHUS XUMUYECKOM MOCY101 1 1a00paTOPHBIM
o0opy/ioBaHMEM, a TakkKe TMpaBuja OOpallleHUss ¢ BEHIECTBAMU B
COOTBETCTBUM C HHCTPYKUMSMHM 110 BBINOJIHEHUIO JIAOOPaTOPHBIX
XMMHYECKUX OTBITOB IO MOJYYEHHUIO U COOMPaHUIO ra3000pa3HbIX BEILIECTB
(aMMmaka M yTriaeKkucIiioro rasa);

IPOBOJNUTD PEAKIINH, TOATBEPKIAIOLINE KaUeCTBEHHBIM COCTAB PA3JINYHBIX
BEIIECTB: pAcCHO3HaBaTh OIBITHBIM MYTEM XJOpUA-, OpOMUA-, HOIUA-,
kapOoHat-, (Qocdar-, cunukar-, cyinbdar-, THIPOKCUA-HUOHBI, KATUOHBI
AMMOHHUS M HMOHBI HM3YyYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B BOIHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

NPUMEHSATH OCHOBHBIE OTIEPAIlUU MBICIUTEIBHOU ACSITEIbHOCTH — aHAIIU3 U
CUHTE3, CpaBHEHHE, 0000IIeHNEe, CHCTEeMAaTH3AINIO, BRISBICHUE TPUIMHHO-
CIIEJICTBEHHBIX CBSA3€H — JJI U3y4yeHUs CBOMCTB BEIIECTB M XMMHUYECKUX
peaxiuii, eCTeCTBEHHO-Hay4YHbIE€ METOAbl TO3HAaHWUS — HaOJIIOJCHHE,
U3MEpEeHUEe, MOICIIMPOBAHUE, SKCIIEPUMEHT (peaibHbI U MBICIICHHBIN).



TEMATHYECKOE INIVIAHUPOBAHUE

8 KUIIACC
Ne HaumeHoBaHue pa3jiesioB U TeM KounyecTBO 4acoB DJleKTpOoHHbIE (I (poBbIE)
NMPorpamMmbl o0pa3oBaTe/ibHbIE PeCypPChI
n/n porp Bcero Konrpoasubl | IlpakTudecku P pecyp
e padoThbl e padoThbl
Paznea 1. [lepBoHavaibHble XUMHUYECKHUE TOHATHUS
Xumus — BaxHas 00J1acTh
1.1 €CTECTBO3HAHUS U IPAKTHICCKOM 5 ) brbmorera [IOK
JESITETPHOCTH YeIOBEKa https://m.edsoo.ru/7f41837¢c
bubmuorexa [JOK
1.2 BemiecTBa 1 XuMu4yeckue peakiuu 15 1 https://m.edsoo.ru/7f41837¢
Uroro no pazueny 20
Pa3nes 2. BaskHeiimme npeacTaBUTeIH HEOPraHUYECKUX BelIeCTB
Boznyx. Kucnopon. [Tonsitue 06 bubnuotexa [JOK
2.1 OKCHIAaX 6 https://m.edsoo.ru/7f41837¢c
Bonopoa.llonsitue o kucnorax u bu6mmoreka [IOK
2.2 comsx 8 1 https://m.edsoo.ru/7£41837c
Bona. PactBopsl. [lonsitue 06 bu6mmoreka [JOK
23 OCHOBaHHUSX S 1 1 https://m.edsoo.ru/7f41837c
OCHOBHBIE KJIaCChl HEOPTAaHUYECKUX bubnmoreka [JOK
2.4 coenHeHMil 1 ! ! https://m.edsoo.ru/7£41837c
Hroro no paszneny 30




Paszgea 3. [lepuognueckuii 3axon u [lepuoguyeckas cucrema xummuueckux 3jaemMenToB /. U. MengeneeBa. CTpoenune aToMOB.
XuMnueckas cBsizb. OKMCIANTETbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN

3.1 Ilepuoanueckuii 3aK0H U 7 bubnmoreka [JOK

Ieproanyeckas cucrema https://m.edsoo.ru/7f41837¢
XUMHUYECKUX dieMeHToB /1. M.
Menpnene-eBa. CTpoeHue atoma

XuMU4YecKas CBI3b. bu6mmoreka [IOK
3.2 OKHUCIUTEIFHOBOCCTAHOBUTEILHBIE 8 1 https://m.edsoo.ru/7f41837¢
peakiuu
bubmuorexa [JOK
Wroro no paznery 15 https://m.edsoo.ru/7f41837¢c
bubmuorexa [JOK
Pesepproe Bpemst 3 https://m.edsoo.ru/7f41837¢c
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[IPOTPAMME 68 4 S




9 KJIACC

Nen/m | HaumeHoBaHuHe pa3/iesioB H TeM KonuyectBo yacos DJIEeKTPOHHbIE
NPOrpamMMbl (uudpossbie)
Bcero Konrpoubn IIpakTH4eck o0pa3oBaTe/IbHbIE
ble paboThI ue padoTbl pecypchl
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuu
[ToBTOpenue u yrirydsieHre 3HaHUH bubnnoreka [JOK
L1 OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiacca 5 1 https://m.edsoo.ru/7f41a636
OCHOBHBIE 32aKOHOMEPHOCTH XUMHUYECKHUX bubnnorexa [HOK
12 peakuuii 4 https://m.edsoo.ru/7f41a636
DNEeKTpONIUTHYECKAs JUCCOLIUALIMS. bubnuorexa [JOK
1.3 XHUMHUYECKUE PEAKIIUU B PACTBOpPaAX 8 ! 1 https://m.edsoo.ru/7f41a636
Uroro no pazgeny 17
Pa3znen 2. HemeTasIbI M HX cOeTMHEHHS
OOmast ~ XapakTepucTHKa  XUMHYECKHX bubnnoreka [JOK
2.1 anemeHTOB VIIA-rpymmsl. ['agoreHst 4 1 https://m.edsoo.ru/7f41a636
OO6m1ast XxapakTepruCTUKa XUMUYECKHUX
29 snementoB VIA-rpymmel. Cepa u eé 6 bubmorexa [IOK
COETMHEHHS https://m.edsoo.ru/7f41a636
OOmiass  XapakTepUCTHKAa  XUMHYECKHX
23 a7eMeHTOB VA-rpynibl. A30T, hocdop u ux 7 1 bubmorexa [IOK
COeTMHEHHS https://m.edsoo.ru/7f41a636




OO61as xapakTepuCTHKa XUMUYECKUX

24 sieMenToB IVA-rpymmnel. Yriepon u 8 brbmmorexa LIOK
KPEMHHIT 1 HX COE/IMHEHHS https://m.edsoo.ru/7f41a636
Hroro no pazgeny 25
Pasznea 3. Mera/iibI H MX COeIUHEHUS
. bu6mmoreka [IOK
3.1 OOre CBOHCTBA METAILIOB 4 https://m.edsoo.ru/7f41a636
5 bu6mmoreka [IOK
3.2 Bakueiinine MeTamibl U UX COSIUHEHUS 16 https:/m.edsoo.ru/7f41a636
Wroro no pazueny 20
Pa3nen 4. Xumus u oxkpy:xamwomasi cpeaa
bu6mmoreka [IOK
4.1 BemecTBa u maTepuaisl B )KU3HU YEJIOBEKA 3 https://m.edsoo.ru/7f41a636
Wroro no pazneny 3
bu6mmoreka [IOK
PesepsHoe Bpems 3 https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68







IHOYPOYHOE IINIAHUPOBAHHME

8 KIIACC
Ne Tema ypoka KounyecTBo 4yacoB Hara DJIeKTPOHHbIE
n/n usyye uudposeie
Bcero KonTpoa HpaxkTuue HUSA o0pa3oBaTe/ibHbIE
bHbIE CKHe pecypchl
padoThI padoThI
IIpeamer xumun. Pons XUMUHU B KU3HA bu6mmoreka [IOK
1 yeJioBeka. Telia U BemecTBa 1 https://m.edsoo.ru/ff0d210c
bu6mmoreka [IOK
2 [TonsiTHEe 0 METOAAX TO3HAHKS B XUMHH 1 https://m.edsoo.ru/ff0d227e
[Tpaktuyeckas padora Ne 1 «IIpaBuiia paboTs
3 B J1a00paTOpUH U NPUEMBI OOPAIECHUS C 1 bubnmorexa [IOK
J1aGOPaTOPHBIM 06OPYI0BAHAEM https://m.edsoo.ru/ff0d23dc
Uuncteie BemectBa u  cMmecH. CHocoObl bu6mmoreka [JOK
4 pasienenus cmeceit 1 https://m.edsoo.ru/ff0d26ca
[IpakTnueckast padbora Ne 2 «Paznenenue
5 cMeceii (Ha prMepe OYMCTKH TIOBAPEHHOM 1 bubmorexa IIOK
CoMm)» https://m.edsoo.ru/ff0d28c8
bu6mmoreka [JOK
6 ATOMBI H MOJEKYIIEI 1 https://m.edsoo.ru/ff0d2a6c
XuUMHUYECKHE dTTEMEHTHI. 3HAKH (CUMBOJIBI) bubmuorexa [JOK
7 XUMHAYECKHUX JJIIEMEHTOB 1 https://m.edsoo.ru/ff0d2be8
bu6mmoreka [IOK
8 [IpocTeie u cloKHBIE BENIECTBA 1

https://m.edsoo.ru/ff0d2a6¢




bubmuoreka [JOK

oOMeHa)

? ATOMHO-MOJICKYIAPHOC yHCHHE https://m.edsoo.ru/ff0d2ds0

10 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB. bubmmoreka [JOK
Xumuueckas popmyna. BameHTHOCTH aTOMOB https://m.edsoo.ru/ff0d2eae
XUMHUYECKUX HJIEMEHTOB

" OTHOcHTENIbHAS aTOMHAs Macca. bubmuorexa [JOK
OtHOcuTENbHAS MOJIEKYJISIPHAsI Macca https://m.edsoo.ru/ff0d323¢
MaccoBas 10191 XUMHUYECKOTO dJIEMEHTA B bu6mmoreka [IOK

12 COCIMHCHUH https://m.edsoo.ru/ff0d350c
KommuectBo BemecrBa. Moinb. Mousipaast bubnnoreka [HOK

13 macca https://m_edsoo.ru/ff0d5230
dusnyeckue W XUMHUYECKHUE  SIBJICHHS. bubmuorexa [JOK

14 XHAMHYECKas peaKus https://m.edsoo.ru/ff0d37fa
IIpusnaku 51 yCIIOBUSA MPOTEKAHUSA bubnnoreka [JOK

15 XUMHUYECKUX PEAKIUN https://m.edsoo.ru/ff0d3al6
3aKOH COXpaHEHHUsI MacChl BEUIECTB. bubnuotexa [JOK

16 XHWMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brrancienus Konm4yecTBa, MacChl BEIISCTBA bu6mmoreka [JOK

17 110 YPAaBHEHHSIM XUMHYECKUX PEAKIINI https://m.edsoo.ru/ff0d5708
Krnaccudukanusa XuMHUECKUX peakiui

18 (coenuHens, pa3oKeH s, 3aMELEHUS, bu6miorexa [OK

https://m.edsoo.ru/ff0d3f34




M. B. JJomoHOCOB —

19 yuénblisHIEKI0NeAKCT. OG00LIIeH e 1 brbmmorexa LIOK
CHCTEMATH3aIs 3HAHMH https://m.edsoo.ru/ff0d40c4
KonTponbnas padora Nel mo Teme bubnnorexka [HOK

20 «BelecTBa 1 XUMHYECKHUE PEAKLIUMY https://m.edsoo.ru/ff0d4290
Bo3nyx — cMech razos. CocTtaB Bo3ayxa.

21 Kucnopon — 351eMEHT M IPpOCTOE BEILIECTBO. bubnnorexa LIOK
Oson https://m.edsoo.ru/ff0d448e
OU3NYECKUE U XUMUYECKUE CBOMCTBA

o) Kucaopoa (peakiuy OKUCICHUS, TOPEHUE). bubmiorexa [IOK
TToHsTHE 06 OKCHIAX https://m.edsoo.ru/ff0d4614
CriocoOsl MosTydeHus KUCI0poia B

73 71a00paTOPHH ¥ IPOMBIIILIEHHOCTH. bubmorexa [OK
TIpuMeHEeHHE KACIOpOaa https://m.edsoo.ru/ff0d497a
TennoBoil 3¢ ekt XuMuIeckoi peakuuu,

24 MOHSTHE O TEPMOXUMUYECKOM YPaBHCHUH, bubnmorexa IIOK
9K30- M DHIOTEPMHYECKIX PEAKIHIX https://m.edsoo.ru/ff0d4790
Tonnuso (HedTh, yroib U METaH).

5 3arps3HEHHE BO3/yXa, CIIOCOObI ET0 bubmiorexa [OK
NIPEOTBPALIECHUS https://m.edsoo.ru/ff0d4c4a
[IpakTuueckas pabora Ne 3 o Teme

26 «ITonyyeHnue U cOOMpaHKe KUCIOPOA, bu6miorexa [OK
HM3yUEHHUE €ro CBOHCTBY https://m.edsoo.ru/ff0d4ae2

”7 Bonopoa — anemeHT u mpocToe BEelecTBo. bubnuotexa [JOK

Haxoxnenue B mpupone

https://m.edsoo.ru/ff0d4dd0




dusnueckre U XUMHUYECKHUE CBOMCTBA

bubmuoreka [JOK

28 Bogopoaa. [Ipumenenue Bogopona https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [IOK
29 HonstTue o kucoTax u comsx https:/m.edsoo.ru/ff0d50d2
CriocoObl ToTy4eHHs1 BOAOPO/Ia B bubmmoreka [JOK
30 TaBopaTopuH https://m.edsoo.ru/ff0d4dd0
[IpakTrueckas padota Ne 4 o Teme
31 «ITonyueHune 1 cobupanue BOIOPO/Ia, bubnuorexa TIOK
M3ydEHHE Er0 CBOICTB https://m.edsoo.ru/ff0d4f42
. . bubmuorexa [JOK
32 Monsipabiii 00BEM razoB. 3akoH ABOrajgpo https://m.edsoo.ru/ff0d542e
Brruncnenus 00b€Ma, KOJIMuecTBa BEIIeCTBA
33 rasa o ero U3BeCTHOMY KOJIMYECTBY bubnuorexa TIOK
BELLIECTBA M 00BbEMY https://m.edsoo.ru/ff0d55a0
Beruucienust 06bEMOB ra3oB M0 YpaBHEHHIO
34 peaKkIuK Ha OCHOBE 3aKOHA 00BEMHBIX bubnmorexa [IOK
OTHOIIIEHHIA T230B https://m.edsoo.ru/ff0d5708
. bu6mmoreka [IOK
35 dusznuecKkue U XMMUYECKHEe CBOWCTBA BObI https://m.edsoo.ru/ff0d587a
5 bu6mmorexa [IOK
36 CocraB ocHoBanwuil. [lonsTre 06 HHIUKAaTOpaX https:/m.edsoo.ru/ff0d59e2
Bopna xak pactBoputens. HachiieHHnbie u
37 HEHACBIIIICHHbIE PaCTBOPBI. MaccoBast 10715 Bubnmorexa IIOK

BCIIICCTBA B paCTBOPC

https://m.edsoo.ru/ff0d5b40




[Ipaktuyeckas padora Ne 5 o Teme

38 «[IpuroroBiieHue pacTBOPOB C ONpeAeaEHHON bubnnorexa LIOK
N N .. https://m.edsoo.ru/ff0dSeba
MaccOBOM J0JIeil pacCTBOPEHHOTO BEILIECTBA
KontponbHas padota No2 o teme bubnmoreka [JOK
39 «Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
OKcupl: coCcTaB, KiIacCUupUKaIus, bubnmoreka [JOK
40 HOMEHKJIATYPA https://m.edsoo.ru/fl0d664e
[TonydyeHnue U XUMHUYECKUE CBOWCTBA
41 KHUCJIOTHBIX, OCHOBHBIX M aM(pOTEPHBIX Brbmmorexa LIOK
OKCHJIOB https://m.edsoo.ru/ff0d664e
OcHoBaHus: cOCTaB, KJ1accu(pUKaIHs, bubnuorexa [JOK
42 HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
[losyyeHne u XUMHYECKUE CBOWCTBA bubnnorexa [HOK
43 OCHOBaHMI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccudukaus, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
5 bu6mmoreka [JOK
45 [Tonyyenue u XMMHUYECKHE CBOMCTBA KUCIIOT https://m.edsoo.ru/ff0dfec2
16 Conu (cpenHue): HOMEHKIATYpa, CIIOCOObI bubmuorexa [JOK

MOJIYYCHU A, XUMHUYCCKUC CBOMCTBaA

https://m.edsoo.ru/00ad9474




[IpakTrueckas padota Ne 6. Permenue
SKCIIEPUMEHTAIBHBIX 3a/a4 110 TeMe

bu6mmoreka [IOK

47 «OCHOBHBIE KJIaCChl HEOPTAHUYECKHUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN )
l'enernueckas CBA3b  MEXAY  KJIaccamu bubmuoreka [JOK
48 HEOPraHWYECKUX COCAMHEHUN https://m.edsoo.ru/00ad9a50
. bubnuoreka [IOK
49 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI https://m.edsoo.ru/00ad9ch?
Kontponbnas padorta Ne3 mo teme "OcHOBHBIE bubnnoreka [HOK
50 KJIACChl HEOPTaHUYECKUX COeAMHEHUN" https://m.edsoo.ru/00ad9ela
[TepBbie TOMBITKY KIACCHPUKAITUN
51 XUMHYECKHX 311eMeHTOB. [IoHsATHE O rpyIax bubmorexa [IOK
CXOJTHBIX JIEMEHTOB https://m.edsoo.ru/00ad9ffa
[Tepuonuueckuii 3akon u I[leprnoanueckas
52 cucrteMa XUMHYeCKux diementoB JI. W. bubnmorexa IIOK
MeHnseneesa https://m.edsoo.ru/00ada52c
bu6mmoreka [IOK
53 T1eproaibt, rpyIIIbL, MOATPYIIIbI https://m.edsoo.ru/00ada52c
Crpoenue atomoB. COCTaB aTOMHBIX SI/IEP. bubnuoteka [JOK
4 H3oTomsI https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000JI0Y€K aTOMOB
55 aneMeHToB llepuoanueckoii cucremsr . H. brbmorexa IOK

Menneneena

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




XapaKTepI/ICTI/IKa XHUMHUYCCKOI'O 3JICMCHTA I10

56 ero nosioxenuto B [lepuoguyeckoit cucreme brbmiorexa [IOK
https://m.edsoo.ru/00ada824
. . MenneneeBa
3nauenue [lepuoauyeckoro 3akoHa ass
57 pa3BuTUsA HayKu U npaktuku. . 1. bubnnorexa LIOK
v https://m.edsoo.ru/00ada96e
MeneneeB — y4€HbIN, IEAAror U rpakJIaHuH
DNEeKTpOOTPULIATETbHOCTh aTOMOB bubnmoreka [JOK
8 XUMHYECKHUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
59 Vounas XuMuecKas CBssb https://m.edsoo.ru/00adac34
bubmuorexa [JOK
60 KoBanenTHas nossipHasi XuMuueckas CBsi3b https://m.edso0o.ru/00adaab8
bu6mmoreka [IOK
61 KoBasieHTHas1 HEMOIsIpHAs XMMUYECKas CBS3b https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
62 Crenenb OkucieHns https://m.edsoo.ru/00adae28
bu6mmoreka [IOK
63 OKHCIUTENEHO-BOCCTAHOBUTEIBHBIEC PEAKIIUU https:/m.eds00.ru/00adb076
bu6mmoreka [IOK
64 OKHCIUTEIN U BOCCTAHOBUTEIN https://m.eds00.ru/00adb076
Kontponbnas padota Ne4 o reme «CtpoeHue bubnmoreka [JOK
65 atroma. XHUMHUYECKasl CBS3b» https://m.edsoo.ru/00adb486
66 PesepBHblitl ypok. O600611eH1E 1 bubnuorexa [IOK

CHCTeMaTHu3alus 3HaHUH

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




PeszepBHbIil ypok. O6001IcHIE 1

bubmuoreka [JOK

67 cucTeMaTu3alus 3HaHu| 1 https://m.edsoo.ru/00ad9cb2
PeszepBHbIil ypok. O60011IcHIE 1 bubmmoreka [JOK
68 cucTeMaTu3alus 3HaHu| 1 https://m.edsoo.ru/ff0d61c6
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9 KJIACC

Ne Tema ypoka KoJsnyecTBO 4acoB Hara DJIeKTPOHHbIE
n/n H3Y4YeH | Lu(poBbIe
Bcero KonTpoan IIpakTHuec y bp
us oOpa3oBaTe/ibHbIE
HbIE KHe CCVDCLI
padoThl padoThbI pecyp
[Iepnonnueckuit 3akoH. Ilepuonnueckas
CHCTEMA XUMHYECKUX 31eMenToB 1. . 1 Bubmmoreka [OK
Memeneesa https://m.edsoo.ru/00adb59e
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB
XHMHYECKUX DJIEMEHTOB MEPBBIX TPEX 1 Bubmmoreka [OK
TePHO/IOB https://m.edsoo.ru/00adb6b6
Knaccudukamms u HOMEHKJIaTypa bubnmnoreka [HOK
yp
HEOPraHWYeCKUX BELIECTB 1 https://m.edsoo.ru/00adb7e2
Bupl XUMUYECKOI CBS3U U TUIIBI bubnmnoreka [JOK
KPUCTAUIMYECKUX PEMIETOK 1 https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme
«[loBTOpEHUE u yrinyOiaeHue 3HaHUH 1 1
OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca
Knaccudukanms XuMuueckux peakiuii mo bubnmnoreka [JOK
pa3IUYHBIM IIPA3HAKAM 1 https://m.edsoo.ru/00adbcb0
[TonsATHE O CKOPOCTH XMMHUYECKOM pEeaKIuu.
[TOHATHE O TOMOTEHHBIX M TETEPOTEHHBIX 1 bubmmorexa [IOK
peaKIHsIX https://m.edsoo.ru/00adbe9a




IloHsTHE 0 XUMHUYECKOM PaBHOBECCHHU.
(DaKTOpI)I, BJIMAIOIIHUEC Ha CKOPOCTb

but6mmoreka [IOK

XHUMHUYECKHE pCaKknuu B paCTBOpaAX»

8 XMMUYECKOH PEAKIIMH H TOJIOKEHHE https://m.edsoo.ru/00adc28¢
XUMHYECKOTIO0 PaBHOBECHUSI
OKHUCIUTETbHO-BOCCTAHOBUTEIIbHBIC but6mmoreka [IOK
9 peakunu https://m.edsoo.ru/00adcade
Teopust AEKTPOIUTUYECKON TUCCOIUALINH. bubnnorexa [JOK
10 CunpHbIe U clladble AJIEKTPOJIUTHI https://m.edsoo.ru/00adcd68
_ bubnunoreka LIOK
11 VlouHble ypaBHEHNs peakuui https://m.edsoo.ru/00add448
XUMHYECKHE CBONCTBA KHUCJIOT U OCHOBaHUM
12 B CBETE MPEJCTABJICHUI 00 bubsmorexa LIOK
IEKTPOTUTHYECKOH TUCCOLHMALHN https://m.edsoo.ru/00add5d8
XUMHYECKUE CBOMCTBA COJIEN B CBETE
13 IPENCTABIEHHH 00 SIEKTPOIUTHYECKOM but6mmorexa IIOK
JCCOLMALIHH https://m.edsoo.ru/00add8b2
5 bu6anoreka LIOK
14 IonsTre o ruapomse conei https://m.edsoo.ru/00add9d4
5 bu6anoreka LIOK
15 O06o0meHre u cucTeMaTr3aIis 3HaHHHA https://m.edsoo.ru/00addd 12
[Ipaktuyeckas pabora Ne 1. «Pemenue bu6muoreka [IOK
16 OKCIEPUMEHTAIIBHBIX 3a1a4» https://m.edsoo.ru/00addbfa
KonrtponsHast padora Ne2 o reme
17 «DNEKTPOTUTUYECKAS TUCCOIHAITHS. brbmiorexa LIOK

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




OO0rias XxapaKTeprCTUKA raJIOTeHOB.

bubnunoreka LIOK

18 XuMUUeCcKHe CBOMCTBA Ha IIPUMEpE XJIopa https://m.edsoo.ru/00addfe2
Xnopooaopon. ConsiHasi KUCIIOTa,

19 XHMHYECKUE CBOWCTBA, MOIyYCHHE, bubnmoreka [IOK
IpUMEHEHHE https://m.edsoo.ru/00ade104

20 [Tpaktuyeckas padora Ne 2 o Teme Bu6mumotexa [JOK
«[lonmy4yeHre CONITHOM KUCIIOTHI, U3yUeCHHUE https://m.edsoo.ru/00ade348
€€ CBOMCTB»

BbrurciieHus mo ypaBHEHUSIM XUMUYECKIX

71 pEeaKIuii, €CIIM OJJH U3 PEarcHTOB JIaH B Bubmuorexa IIOK
H3GEITKE https://m.edsoo.ru/00ade488
OO01mmas xapakTeprcTHKa YJICMCHTOB bubnnoreka [JOK

22 VIArpynrst https://m.edsoo.ru/00ade64a
AJIIOTPOITHBIE MOTU(PHUKALIUH CEPBI.

23 Haxosxienue cepsl 1 €€ coeTMHeHNIT B bubnmoreka IOK
npupojie. XUMHUYECKHE CBOWCTBA CEPBI https://m.edsoo.ru/00ade64a
CepoBonopo, ctpoenue, pu3nueckue u bubnuotexa [JOK

24 XUMUYECKHUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunppl cepbl. CepHas KHCIIOTA,

75 (u3nyuecKkue 1 XMMUYECKUE CBOWCTBA, bubmiorexa TIOK

IMPUMCHCHUC

https://m.edsoo.ru/00adea28




XuMmudeckue p€akuunu, JCKamunue B OCHOBEC
IIPOMBIIIJICHHOI'O crocoba IMOJIYYCHUA

bubnunoreka LIOK

26 CEPHOU KUCJIOTHI. XMMHUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpY>Karollel Cpelibl COEUHEHUSIMU CEPbI
Brrunciaenue MmaccoBoil 10K BEIXOAa but6mmoreka [IOK

27 NIPOAYKTa pEeaKLuu https://m.edsoo.ru/00adec8a
OO01mmas xapakTeprcTHKa SJICMEHTOB

- VArpynnsl. A30T, pacipocTpaHEHHE B Bu6mmorexa [IOK
NPUPOJIE, PU3MUECKUE M XUMHUUCCKUE https://m.edsoo.ru/00adeeab
CBOMCTBA
AMMHaK, ero (GU3NIECKUe U XUMUICCKHE bubmnoreka IIOK

29 CBOMCTBA, NOJIyYEHUE U IPUMEHEHUE https://m.edsoo.ru/00adf004
[IpakTuueckas padora Ne 3 o Teme bubnuorexa [IOK

30 «Ilomy4yenne aMmMuaka, U3y4eHUE €ro https://m.edsoo.ru/00adf180
CBOWCTB»
A3oTHas Kuciora, e€ Gpu3ndecKkue u bu6nuorexa [IOK

31 XMMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonws3oBanre HUTPATOB U COJIEH aMMOHUS
B KQU€CTBE MUHEPAIbHBIX yIOOPEHUN. Bu6miorexa IIOK

32 XuMHuueckoe 3arpsA3HCHUC Oprma}omeﬁ https://m.edsoo.ru/00adf518
CpeIbl COETMHEHHUSIMU a30Ta
dochop. Oxeun dhocdopa (V) u pochopuas

33 KHCIIOTA, PU3UUECKHIE U XUMHUYECKHE bubnmoreka [IOK

CBOI\/'ICTBE[, MOJIY4YCHHUEC

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




Hcnons3zoBanue GocdaToB B KayecTBe

34 MMHEPAIBHBIX yI0OpEHUil. 3arpsa3HeHue bubnmoreka [IOK
npuposHoit cpesbl hochaTamu https://m.edsoo.ru/00adfc20
Yraepon, paclipocTpaHEHHE B IPUPOJIE, bubnuorexa [JOK
35 (du3nUecKre U XUMUIECKIE CBOHCTBA https://m.edsoo.ru/00adfd9c
Oxcuppl yriaepona, ux pusndeckue u
XUMHUYECKHUE CBOMCTBA. DKOJIOTMYECKUE Bubanoreka LIOK
36
poOJIeMBbI, CBSI3aHHBIE C OKCHJIOM YTIIepoa https://m.edsoo.ru/00adfebe
Iv)
. Bbu6mmotreka [JOK
37 VYronbHas KUCIIOTa U €€ COH https://m.eds0o.ru/00ae006¢
[IpakTuueckas padora Ne 4 o Teme
38 "[Tonyuenue yriaekucioro rasa. Bubnnoreka [JOK
" https://m.edsoo.ru/00ae027e
KauectBenHnas peakuus Ha KapOOHAT-UOH
[TepBoHavasbHBIC TOHATHUS 00
39 OpPraHUYECKHX BELIECTBAX KaK O bubmorexa LIOK
COeMHEHNSX YTIIepo/a https://m.edsoo.ru/00ae054¢
40 Kpemnuii u ero coenuHeHus bubnnorexa [JOK
https://m.edsoo.ru/00ae080a
ITpakTuyeckas pabora Ne 5. Pemenue
AKCIEPUMEHTAIIbHBIX 337a4 110 TEME Bub6suorexa IIOK
41

«Ba)xaelIme HeMeTaJIbl U UX
COEIUHEHUS)

https://m.edsoo.ru/00ae0bf2




KontponbHas padota Ne3 no teme

42 «Baxneiime HeMeTamIbl U UX bubmmoreka IIOK
COCTMHEHMSD https://m.edsoo.ru/00ae0Oe18
OO6m1ast xapaKTepruCTHKa XUMHYECKHUX
3JIEMEHTOB — MeETaJlJIOB. MeTammdecKas Bu6mmorexa [IOK

43 CBSI3b M METAJUITMYECKAs] KpUCTAIIINYECKast hitps://m.edsoo.ru/00ae 103e
pemérka. @u3nyecKkre CBOMCTBA METAJIIIOB
XUMHUYECKHE CBONCTBA METAJIJIOB.

44 DNEeKTPOXUMHYCCKUI DS HAIPSDKCHHI bubmoreka [IOK
METALIOR https://m.edsoo.ru/00ael156
OO01mmue criocoObl MOTYYSHHUS METALIOB.

45 CmuiaBbl. Beranciienust o ypaBHEHUSIM Bubmiorexa [OK
XUMHUYECKUX PEaKIui, eClu OAUH U3 https://m.edsoo.ru/00ael1156
pEareHTOB COJEPKUT MPUMECH

46 bu6nmorexa LIOK
llonsTne 0 KOPPOSHH METAILIOB https://m.edsoo.ru/00ae1278

47 bu6nmorexa LIOK
Ilenodmnbie MeTALIEI https://m.edsoo.ru/00ae14b2

4 bu6nmorexa LIOK

8 OKCHIEL ¥ THADOKCHIB! HATDHS U KalHi https://m.edsoo.ru/00ae14b2
[IlenoyHO3EMENBHBIE METATIIBI — KATBIIUN U but6mmoreka [IOK

49 MarHui https://m.edsoo.ru/00ael5e8
50 Baxuelinme coeqMHEHNUSA KLU but6mmorexa [IOK

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




51 O06o001eHre u cucTeMaTr3aIis 3HaHUIA
. . bu6nuoreka [IOK
52 JKécTkocTh BOJIBI M CTIOCOOBI €€ YCTPaHCHHS https://m.edsoo.ru/00ae 1886
[IpakTrueckas padota Ne 6 o Teme
53 "YKEcTKOCTH BOIBI M METOBI €& Bubmmorexa LIOK
yeTpanenus” https://m.edsoo.ru/00aelae8
. bubmmorexa LIOK
>4 ATIOMUHHAA https://m.edsoo.ru/00aelc64
AM@oTepHbIe CBOMCTBA OKCHIA U bubnuoreka [IOK
SR TUApOKCcUIa https://m.edsoo.ru/00aelc64
bubmuoreka [{OK
56 Keneso https://m.edsoo.ru/00ae1d86
Oxcupl, TuIpoKcU bl U conn xkenesa (1) u bubnnorexa [JOK
57 xenesa (I11) https://m.edsoo.ru/00ae35¢6
58 O06001eHre U cucTeMaTu3aIs 3HaHUA
ITpakTryeckas pabora Ne 7. Pemenue
59 IKCIIEPHUMEHTAIBHBIX 3a/1a4 110 TEME bubmmorexa LIOK
«BaxkHel1e MeTaibl U UX COETUHEHMS https://m.edsoo.ru/00ae3de8
Brruncnenus mo ypaBHEHUSIM XUMHUECKUX
peaxiui, eciu OJJUH U3 PEareHTOB JIaH B
60 M30BITKE WIIU COAEPIKUT IPUMECH. Bubnuorexa [LIOK
BrruncieHuss MaccoBOI TOJIM BBIXOJA https://m.edsoo.ru/00ae1750
MPOJYKTa PEaKiuu
61 O06o01IeHre 1 cucTeMaTr3aIis 3HaHUHA




KonTtponsHas padora Ne4 o reme

62 . 1
«BaxuHenme MeTauibl U X COSAMHEHUS

63 BemiecTBa u maTepuansl B TOBCEIHEBHOM 1 bubmmoreka [JOK
JKU3HHU YEI0BEKa https://m.edsoo.ru/00ae3f50
XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIICH bubmmoreka [JOK

64 cpensl 1 https://m.edsoo.ru/00ae4270
Pons xuMHM B pelieHUH 3KOITOTUUECKUX bubmmoreka [JOK

65 po0iem 1 https://m.edsoo.ru/00ae4270
PesepBHeIil ypok. O000IICHHE 1 bubnnorexa [JOK

66 CHUCTEMAaTHU3alUs 3HAHUI 1 https://m.edsoo.ru/00ae0dOa
PesepBHeIi ypok. O000IICHHE 1 bubnnorexa [JOK

67 cUCTeMaTu3alus 3HaHUI ! https://m.edsoo.ru/00adb33c
PesepBHelit ypok. O60011IeHNE 1 bubnuotexa [JOK

68 cucTeMaTu3alus 3HaHUN 1 https://m.edsoo.ru/00ad9cb2
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