MHUHHUCTEPCTBO ITPOCBEIIEHUSI POCCHUICKOM ® EJIEPAIIANA
MunncTepcTBO 00pa3soBaHusA U HAYKH Y IMyprckoi PecmyOankm
YnpasJienue 00pa3oBaHusi AIMUHHCTPALMHA MYHH IIUNIATBHOTO 00 pa3oBaHust
"MyHununaabHblii oOkpyr BaBo:kckuii paiion Y amyprckoi Pecnyoauku'
MyHnununanbHoe 001eo0pasoBaTe/ibHOE YUpeKACHUuEe
«I'ype3b-IlyarnHckas cpeaHsisi o0meoopasoBareibHasa mKoaa nmenu Kyszedas I'epaa»

PACCMOTPEHO YTBEPXJIEHO
[legarornyeckum coBETOM Jupexrop

ITpotokon Ne oT «[uucio]»
aBrycra 2023 r.

[Tpukazom Ne ot «[uncio]»
aBrycra 2023 r.

PABOY ASI IPOTPAMMA
(ID 344894)

yueOHoro npeamerta «Xumusi. ba3oBblii ypoBeHb»

JUTst o0 yuaronmxcst 8 — 9 kmaccoB



Boabmas I'ype3b-Ilyara 2023
IHHOACHUTEJIbHASA 3AIIMCKA

[Iporpamma 10 XMMHH Ha YpPOBHE OCHOBHOro oOImero oOpa3oBaHUs
COCTaBJIECHA HAa OCHOBE TpeOOBaHMM K pe3ylbTaTaM OCBOEHHS OCHOBHOM
00pa3zoBaTeNbLHON MPOrpaMMbl OCHOBHOTO OOIIIEr0 0Opa3oBaHusl, PEICTABICHHBIX
B ®I'OC OOO, a Ttakxke Ha OcHOBe (denepanbHO pabodeld MNpoTrpamMMBI
BOCITUTAHHS M C Y4ETOM KOHIICTIIIMHN TIPEToAaBaHusl y4eOHOTO MpeaMeTa « XUMHUS
B 00OpazoBaTenbHbIX opranuzauusix Poccuiickoit denepanum.

[Iporpamma mo XxuMuu JAET TPEACTaBICHUE O LEIIX, OOIIEeH cTpaTeruu
oOy4yeHMsi, BOCIUTAHHUA W PAa3BUTUSA OOYYAIOIIMXCA CpeICTBaMH Yy4eOHOTro
npenmMera, YCTaHABIMBAeT  OO0s3arelbHOE  MPEAMETHOE  CO/EpIKaHHe,
Npe1yCMaTpUBaeT paclpeieNieHue €ro Mo KiaccaM M CTPYKTYpUpPOBAaHHE TIO
pazzenaM M TeMaM MPOrpaMMbl IO XUMHUHU, OMPEAENSICT KOJIMYECTBEHHbIC U
Ka4eCTBEHHBIC XapaKTEPUCTUKU COJIepIKaHus, PEKOMEHTYEMYIO
MOCJICIOBATEIbHOCTh W3YUCHUS XUMHH C y4E€TOM MEKNPEAMETHBIX U
BHYTPUINIPEAMETHBIX  CBA3€H, JIOTMKK Y4€OHOTO  MpoIlecca, BO3PACTHBIX
OCOOCHHOCTEM  0OydJaroImmMxcsi, ONpEAENieT BO3MOXKHOCTH TpeAMeTa i
peanu3anuu TpeOOBaHUM K pe3ysibTaTaM OCBOCHUS OCHOBHOM 00pa3oBaTelbHOM
MpOrpaMMbl Ha YpOBHE OCHOBHOTO 00IIIero oOpa3oBaHus, a TakKKe TPeOOBaHUN K
pe3yibTaraM 00y4YeHUs] XMMHUH Ha YPOBHE LieJel U3y4eHUs MPeMETa U OCHOBHBIX
BUJIOB y4E€OHO-TIO3HABATEIILHOW JIEITEILHOCTH OOYYaIoIIErocs IO OCBOEHHIO
y4eOHOTO COJIepIKaHNS.

3HaHUWE XUMHH CIY)KUT OCHOBOW i1 (OpMHUpOBAaHHS MHPOBO33PECHUS
oOydJaromierocsi, €ro MpejaCTaBJICHUN O MaTepUATHLHOM €IMHCTBE MHPA, BAXKHYIO
poib urparoT (GopMUpYEMbIE XMUMHEW MPEACTaBICHUS O B3aWMOIIPEBPAILICHUIX
SHEPTUU U 00 SBOJIIOIIMU BEIIECTB B MPHUPOAE, O MyTAX PEUICHUS TJOOATbHBIX
mpoOJieM YCTOMYWBOTO PA3BUTHS YEIOBEUECTBA — CHIPHEBOM, IHEPreTHUYCCKOM,
MUIIEBOX U HKOJIOTHYECKOM O€30TacHOCTH, MPOOJIEM 3/IpaBOOXPAHEHUS.

N3yuenne xumun:

CIIOCOOCTBYET  pealv3allii  BO3MOXKHOCTEW  JJII  CaMOpa3BUTHA U
dbopMHUpOBaHUS KyIbTYPhI JJUIHOCTH, €€ 00IIeH 1 (YHKITMOHATHHOU I'PaAMOTHOCTH;

BHOCUT BKJIaJ B (DOPMHUPOBAHUE MBIIUICHUS U TBOPYECKUX CIIOCOOHOCTEH
oOydJaronmxcsi, HaBBIKOB WX CAMOCTOSITEILHOW y4eOHOW  JesTeIbHOCTH,
OKCTIEPUMEHTAIIbHBIX M HWCCJENOBATEIbCKUX YMEHHM, HEOOXOAMMBIX KaK B
MOBCETHEBHOM )KU3HHU, TaK U B PO (PECCHOHATILHOM A TENbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
IIEJIOCTHOTO B3IJIsA/1a HA €IMHCTBO MPHUPOJIBI U YEIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
ATaroM B (JOPMHUPOBAHUH €CTECTBEHHO--HAYYHOW IPAMOTHOCTH 00 YyUarOIIUXCS;



CIocoOCTBYeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO -
-HAYYHBIM 3HAHUAM, K PUPOJE, K YETOBEKY, BHOCUT CBOM BKJIAQ/l B SKOJOTHUECKOE
oOpa3oBaHue 00y4aroIUXCS.

JlanHple HampaBlieHUS B OOYYEHHHM XUMHH OOECTICYMBAIOTCS CHEIUPUKON
ColepXaHusl  ydeOHOrO  TpeaMeTa, KOTOphIM  SBISETCS — MeJarorudecKu
aJlanTUPOBAHHBIM OTpaKEHHEM 0a30BOYM HAYKH XUMHH Ha OTPEEIEHHOM JTare e
pa3BUTHSL

Kypc xumun Ha ypoBHE OCHOBHOTO O0ITIer0 00pa3oBaHUsl OPUEHTHPOBAH Ha
OCBOCHUE OOYJaIOUIMMUCS CUCTEMbl MEPBOHAYAIBHBIX TMOHSATUNA XUMHUHU, OCHOB
HEOPraHMYECKOW XMMHUHA M HEKOTOPBIX OTHAEIbHBIX 3HAYUMbBIX MOHITUH
OPraHMYECKON XUMHH.

CtpykTypa coaepkaHusi IporpaMMbl TI0 XUMHUU C(OpMHUpPOBaHA HA OCHOBE
CHCTEMHOTO Tojxoaa K €€ m3ydeHuro. Coliep:KaHUE CKIIAJbIBACTCS W3 CHUCTEMBbI
MOHSATHUM O XUMHUYECKOM BJIEMEHTE M BEIIECTBE U CUCTEMbI TIOHITUIA O XUMUYECKOM
peakiuu. (O0e O3TU CUCTEMBl CTPYKTYPHO OpPraHU30BaHbl [0 MPUHIIMITY
MOCJIEIOBATEILHOIO Pa3BUTHUSI 3HAHWK HAa OCHOBE TEOPETUYECKHUX IMPEACTABICHUN
pa3HOTO YPOBHS:

— aTOMHO--MOJICKYJISIPHOTO YYEHHUSI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepunonnueckoro 3akoHa /. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMHU;

— YYEHHS O CTPOCHUM aTOMA U XMMHYECKOU CBA3H;

— TPEACTABICHUH 00 DIIEKTPOJIUTUYECKOW JUCCOLMAIIMM BEIIECTB B
pacTBOpax.

Teopetnueckue 3HAHUS PAcCMATPUBAIOTCI HA OCHOBE HAMIIMPHUYECKHU
MIOJTy4€HHBIX ¥ OCMBICJICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YPOBHS K JIpYrOMY, BBINOJHAA (YHKIUH OOBSCHEHHUS W MPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHSI U BO3MOKHOCTEU MPAKTUYECKOTO MPUMEHEHHUS U TOJIy4EHUS
M3y4acMbIX BEIIECTB.

OcBoeHue mporpaMMbl MO XUMHM  CHOCOOCTBYeT  (OPMUPOBAHUIO
MPEJCTABIICHUS] O XUMHUUYECKOW COCTABJISIFOIICHA HAyYHOW KAPTUHBI MUPa B JIOTHKE
€€ CHCTEMHOW MPHUPOJbI, IIEHHOCTHOIO OTHOIICHHWS K HAyYHOMY 3HAHUIO H
METOJIaM TO3HaHWSl B Hayke. M3ydueHue XUMUM OPOUCXOAUT C NPUBIICYECHUEM
3HAHUM M3 paHee M3YYEHHbIX YYEOHBIX MpeaMeToB: «OKpyxaroumid Mup»,
«buomnorwusa. 5—7 kiacce»» U «Pusuka. 7 Kiaaccy».

[Ipyu w3y4YeHUHM XUMUU TPOUCXOAUT (HOPMHUPOBAHUE 3HAHUM OCHOB
XUMUYECKON HAayKH Kak 00JIacTh COBPEMEHHOr0 eCTECTBO3HAHUS, MPAKTHUECKOM
JIEATEIIbHOCTU YE€JIOBEKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOU KYJbTYpHI.
3agadya y4eOHOTO mpeameTa COCTOUT B (POPMHUPOBAHUU CUCTEMBl XUMUYECKUX
3HAHUN — BaKHEUIMX (haKTOB, MOHSATUN, 3AKOHOB U TEOPETUUECKUX TIOJIOKEHUH,
JOCTYIHBIX O00OOIIEHU MHPOBO33PEHUECKOTO XapakTepa, S3bIka HAyKH, B
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OpUOOIIEHUM K HAy4YHBIM METOJaM I[IO3HAHUSA TMPU HU3YYCHHUU BEIECTB M
XUMUYECKUX peaklui, B GOPMUPOBAHUM M PA3BUTUU MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHUM B Y4E€OHO-IIO3HABATEIbHOM M Y4EOHO-HCCIEN0BATENbCKON
NeSITENTbHOCTH, OCBOCHHMM MpaBHJ O€30MacHOro OOpalleHus ¢ BELIECTBAMU B
IIOBCETHEBHOM KU3HMU.

[Ipn M3yyeHnH XMMUU Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs BAKHOE
3HauEHHe MPUOOPENU TaKKe e, Kak:

— (GopMHUpPOBaHME MHTEJIEKTYaJbHO pPa3BUTON JIMUHOCTH, TOTOBOM K
caM000pa30BaHMI0, COTPYIHUYECTBY, CAMOCTOSATEIBHOMY MPUHSATUIO PEIICHUM,
CIIOCOOHOM aanTUPOBATHCS K OBICTPO MEHSIOLIMMCS YCIIOBUSIM JKU3HU;

— HampaBJICHHOCTh OOy4eHMs] Ha CHCTEMAaTW4YecKoe MpPHUOOIICHHE
0oOydJaronmxcsi K CcamMOCTOSITENIbHOW TO3HABATEIbHOM NEATEIbHOCTH, HAyYHBIM
METOJIaM TO3HaHUs, (GOPMHUPYIOUMM MOTHUBALMIO W Pa3BUTUE CIOCOOHOCTEH K
XUMUH;

— obecmicueHne yCI0BUM, CITOCOOCTBYIOIMIMX MPUOOPETCHUIO 00yJaFOIIMICS
OMbITa Pa3HOOOPA3HOM MEATENbHOCTH, TMO3HAHUS M CAMONO3HAHUA, KIHOUEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), MMEIOLUMX YHUBEPCAIbHOE 3HAUCHUE IS
Pa3IMYHBIX BUJIOB €A TELHOCTH;

— ¢opmupoBanue oOmEel (QYHKIMOHATHHOM ¥  €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM YHCIIE YMEHUH OOBICHATh M OLIEHUBATH SIBJICHUS
OKpPY’KAIOIIETO MHUpPA, WUCTOJIb3YsS 3HAHUS U OTMBIT, MOJy4YeHHbIE MPU H3Y4YCHUU
XUMUH, TPUMEHATh MX MPU PEUIeHUH Mpo0JeM B TMOBCEJHEBHOM KIBHU U
TPYIOBOU AEATENbHOCTH;

— (QopmupoBanne y o0OydYarOUMXCsl T'yMaHUCTHUYECKUX OTHOILEHHH,
NOHUMAHUS IICHHOCTH XWMUYECKUX 3HAHUW i1 BBIPAOOTKU SKOJOTHICCKU
LEJIeCOO0OPa3HOro MOBEAEHUSI B OBITY M TPYAOBOM JAESITEIBHOCTH B LEISIX
COXPaHEHUsI CBOETO 37/0POBBs U OKPYKAIOUIEH MPUPOTHOM CpeIbl;

— pa3BUTHE MOTHUBAIlMM K OOYYEHHUIO, CTIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIIUTAHUI0 Ha OCHOBE YCBOGHMS OOIIEUETOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIss U HANpaBICHHOCTH JaTbHEUIIETO
0o0y4eHus.

OO6miee ywMCIO YacoB, OTBEAEHHBIX I M3YYEHHS] XMMHHM Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, cocTaBisieT 136 yacoB: B 8 kiacce — 68 vacos (2
yaca B HeJIen0), B 9 kimacce — 68 yacoB (2 yaca B HEZIEIIO).



COAEPKAHUE OBYYEHMUSA

8 KITIACC

IlepBoHaya/ibHbIe XMMUYECKUE MTOHSITHS

IIpenmer xumuun. Pose XUMHUM B )KU3HU Y€IIOBEKA. XMMUS B CUCTEME HAYK.
Tena u BemecTBa. DU3HMUECKHE CBOWCTBA BENIECTB. ArpErarHoe COCTOSIHUE
BemecTB. [loHATHE O MeTo/Max MO3HAHWS B XUMHUHU. UHCTHIC BEIIECTBA U CMECH.
CnocoObl pa3IeJIeHHs] CMECEH.

ATOMBI W MOJIEKYJbI. XUMHUECKHUE dJeMeHThl. CHUMBOJIBI XUMHYECKHUX
aneMeHTOB. [IpocThie U CI0KHBIE BEMIECTBA. ATOMHO -MOJICKYJIIPHOE YUCHUE.

Xumudeckas ¢opmyna. BaleHTHOCT, aTOMOB XHMHYECKHX DJIEMEHTOB.
3aKkOH TMOCTOAHCTBAa cocTaBa BemiecTB. (OTHOCHUTENbHAs aroMHas Macca.
OtHocuTeNnbHas MOJIEKyJsipHas Macca. MaccoBast JI0J1sl XUMUYECKOTO JIEMEHTA B
COEIMHEHHH.

KomuuecTBo BemectBa. Mosb. MossipHas macca. B3aMOCBsI3b KOJIMYECTBA,
Macchl W 4YHCIA CTPYKTYpHBIX €IMHHUIl BemecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCAUHEHUN.

OU3NYECKUE U XUMUYECKHUE ABJICHUS. XUMHUYECKasi peakuusi U €€ MPU3HaKU.
3aK0oH COXpaHEHHs] MAacChl BelIeCTB. XuMu4eckue ypaBHeHHs. Kmaccuduxamms
XUMUYECKUX PeaKIni (COSTUHEHNUS, Pa3JIOKEHHS, 3aMEIICHHsI, 0OMEHa).

Xumuueckuil IKcnepumenm

3HAKOMCTBO C XMMHUYECKOW TMOCYJI0H, TpaBUjIaMHu paboOThl B JJabOpaToOpuu U
npuéMaMu oOpareHus ¢ JadopaTOpHBIM 000pYyIOBAaHUEM, H3YICHUE W OTHCAHUE
(GU3UYECKUX CBOWMCTB 00pa3OB HEOPTAHMYECKUX BEIIECTB, HAOMIOICHHE
¢busnueckux (TUIaBJICHHWE BOCKA, TasHUE JbJa, pacTUpaHHE caxapa B CTYIIKE,
KUIIEHUE W KOHJIEHCAIMSl BOAbI) U XUMUYECKUX (TOPEHUE CBEYM, MPOKATMBAHUE
MEIHON TPOBOJIOKH, B3aMMOJICHCTBHE Mejla C KHCJIOTOM) SIBJCHHUM, HaOIIOACHUE H
ONUCAHUE TMPU3HAKOB MPOTEKAHMSI XMMHUYECKHX PEaKIUil (pa3sioKeHue caxapa,
B3aUMO/ICHCTBHUE CEPHOM KHCIIOTHI C XJIOPWIOM Oapusi, pa3joKeHUE TUAPOKCUaA
menu (1) mpu HarpeBaHuH, B3aUMOACHCTBHUE *Kele3a ¢ pactBopoM coi meaw (11),
U3Yy4eHHE CIOCOOOB pa3/IeNiCHUs] CMECEH: ¢ MOMOIIBI0 MarHuTa, (UILTPOBAHHE,
BBITIApUBAHUE, JUCTUULLNA, XpoMarorpadus, MpoBeIeHNEe OUYNUCTKH TIOBapEHHOM
CONMM, HAOMIOJIECHWE W  OIMCAaHUE  PE3YJbTaTOB  TNPOBEACHUS  OIIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MacChl, CO3JJaHUE MOJIENIC MOJIEKYI
(ImapocTepKHEBBIX).

BaxuHeiue npeacTaBUTe I HEOPraHMYeCKUX BelecTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kucimopon — 3leMEHT U mpocToe
BelecTBo. Haxoxaenue kuciopona B Tpupojae, (MBUYSCKHE W XUMHUYECKHE
ceoiictBa (peakuuu ropenus). Oxcuapl. I[lpumenenune kuciopoga. CriocoObl
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MOJIy4CHUS KHCJIOpOoJa B JIa0oparopwi W TPOMBINIUICHHOCTH. KpyroBoport
kuciopona B mpupoae. O30H — auIoTpoITHas MOAUGUKAITUS KUCIOPO/Ia.

TennoBoit 3¢ddexT XUMUYECKON peakiu, TePMOXMMHUYECKHE YpaBHEHUS,
9K30- M SHIAOTEPMHUECKHE pEaKIMHU. TOIUIMBO: Yyrojb M METaH. 3arps3HEeHUe
BO3/lyXa, YCHICHHE MapHUKOBOT0 3 (dekTa, pa3pyIieHue 030HOBOTO CJIOSI.

Bomopon — snemeHT M mpocTtoe BemecTBo. Haxoxknenwe Bomopona B
npupone, (QuU3MUECKHMEe W XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI
noJjydyeHusi. KucioTel u conm.

MouisipHbiil 00bEM ra30B. Pacuérbl Mo XUMHUYECKUM YpaBHEHUSIM.

duznueckue CBOMCTBA BOAbl. Boma kak pactBopurens. PacTBOpEL.
HaceplllieHHbIE W HEHACBHIIIEHHBIE PACTBOPHI. PacTBOPUMOCT, BENIECTB B BOJE.
MaccoBast 10J11 BEIIECTBAa B pacTBOpE. XUMHUUECKUE CBOMCTBA BOJAbL. OCHOBAaHUS.
Ponb pacTBOpoB B mpupoAe U B XKU3HU 4YernoBeKka. KpyroBopoT BOJibI B NPUPOZE.
3arpsi3HeHre NPUPOAHBIX BoA. OXpaHa U OUHUCTKA NPUPOIHBIX BO/I.

Knaccudukaims Heopranmdeckux coeauHeHuil. Oxcunpl. Knaccudukanus
OKCHIOB:  coJieoOpasyromme  (OCHOBHBIE,  KHCJIOTHbIE, aM(OTEpHBIE) H
HecosieoOpasyronme. Homenknatypa oxcujgoB. ®Dusnueckue M XUMHYECKHUE
CBOMCTBa OKCHJIOB. [losydueHne okcuaoB.

OcnoBanus. Kiaccudukarusi oOcHOBaHUN: WIENOYM M HEPACTBOPUMBIC
ocHoBanusi. HomeHknarypa ocHoBaHuil. Du3nMyeckue U XUMHYECKUE CBOMCTBA
ocHoBaHuil. [losyuyenne oCHOBaHUM.

Kucnorsl. Knaccuduxauus xucnor. Homenknarypa kuciaor. @uzuueckue u
XUMHUYECKHE CBOMCTBA KHUCJOT. Psn aktuBHOocTH MetawioB H. H. bekerosa.
Ilonyyenue KucIor.

Comu. Homenknarypa coneil. Ouznyeckne U XUMUYECKUE CBOMCTBA COJIEH.
[lonyuyenue coneu.

['eneTnueckas CBSI3b MEXY KJIaCCaMH HEOPTAHWY €CKUX COEIUHEHUM.

Xumuueckui ykcnepumenm

KaYECTBEHHOE OIPENEIIEHUE COJAEPHKAaHUA KUCIIOPO1a B BO3yXe, MOJy4YECHHE,
coOupaHue, paclo3HABaHUE M M3YyUYEHHUE CBOMCTB KHUCJOpOJa, HaOJIoneHue
B3aUMOJICCTBUA BELIECTB C KUCJIOPOJOM U YCJIOBHUS BO3HHMKHOBEHUSI U
MpeKpamieHus TopeHust (Mokapa), O3HAKOMJICHHE ¢ O0Opa3llaMu OKCHIOB |
OTNHMCaHUE WX CBOMCTB, TMOJy4YeHHE, COOMpaHHWe, pACTOo3HABAHUE U U3YdEHHUE
CBOMCTB Bojoponaa (ropenue), B3ammMojeiicTBre Bogopoaa ¢ okcumom menu (11)
(BO3MOYKHO WCIIOJIb30BaHUE BHACOMATEPHATIOB), HAOIOeHHE 00pa3lioB BEIIECTB
KOJIMYECTBOM | MOJIb, UCCIENOBaHHE OCOOEHHOCTEH pacTBOPEHUS BELIECTB C
pa3JIMuHON PacTBOPHUMOCTBIO, TNPUTOTOBJIEHHWE PACTBOPOB C OIPEACIEHHOU
MAacCOBOM JIOJIEM PAaCTBOPEHHOIO BEIIECTBA, B3aUMOJICVCTBUE BOJIbI C METAJUIAMU
(HaTpyeM ®W KajubllieM) (BO3MOYKHO  WCIIOJIb30BAaHWE  BHUEOMaTEPHAIIOB),
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UCCJIeIOBaHWE OOpa3LOB HEOPTaHWYECKHX BEIIECTB PA3JMYHBIX  KIIACCOB,
HaOJII0/ICHHEe U3MEHEHUsS] OKPACKH MHAMKATOPOB B PACTBOpPAX KUCJOT U ILEJIOYEH,
u3ydyeHue B3aumojencTBus okcuaa meau (ll) ¢ pacTtBopoMm cepHON KHCIOTHI,
KHCJIOT C METaUlaMH, pPEaKUUMd HEUTpaIM3alHH, IOJy4eHUE HEPaCTBOPUMBIX
OCHOBAHWM, BBITECHEHUE OJHOIO0 METAUIa JAPYIMM M3 PacTBOpPA COJIM, PEIICHUE
DKCIEPUMEHTAIBHBIX 3aad M0 TeMe «BaxHeulmme Kiacchl HEOPraHWYeCKUX
COCIMHECHUID).

Iepuoanyeckuit 3akoH u Ilepuomuuyeckass cucreMa XUMHYECKHX
yieMeHTOB JI. U. MenaeaeeBa. CtpoeHue aToMoB. XUMHMYECKasi CBS3b.
OKHCINTEIbHO-BOCCTAHOBUTEIbHbIC PeaKIuu

[lepBble MOMBITKM KIACCU(PUKAUUM XUMHUYECKUX 3yeMeHTOB. [lonsatue o
rpynnax CXOJHbIX DJIEMEHTOB (LUEJIOYHBIE M ILEIOYHO3EMEIbHBIE METALIbI,
raJIOT€Hbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPbIE 00Pa3yt0T aM(OTEPHbIE OKCHUIbI
Y TUAPOKCHUIBI.

[lepnoanueckuii 3akoH. lleproauueckas cuctema XUMUYECKHUX DJIEMEHTOB /.
.  MenneneeBa.  KopoTkonepuonHas ©  JJIMHHONEpUOAHAs  (HOpPMBI
ITeproanueckoit cuctembl xumuaeckux 3ieMeHToB . M. Menneneesa. Ilepuoast
U rpynnsl. PU3NYECKUd CMBICH TOPAAKOBOTO HOMEpPA, HOMEPOB IIEPUOJA H
CPYIIBI 3JIEMEHTA.

Ctpoenue aromoB. CoctaB aTOMHBIX saep. M3oTomnsl. DnekTpoHbl. CTpoeHue
AIIEKTPOHHBIX  000J04YeK aroMOB mepBbIX 20 XMMHUYECKUX DIIEMEHTOB
Ilepuonnueckoint cuctemsl [[. M. MenneneeBa. XapakTrepucTuKka XUMUYECKOIO
AJIEMEHTA 1O €ro MnoJsioxkeHuto B [lepuonnueckoii cucreme /I. . Menneneesa.

3aKOHOMEPHOCTA M3MEHEHUsI paJhyca arOMOB XUMHUYECKHUX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAIUIMYECKUX CBOMCTB TI0 TPYIIIAM U IIEPUOJAM.

3Hauenue llepuogunueckoro 3akoHa u [lepuoauaeckoi CUCTEMBI XUMUAY ECKUX
AJIEMEHTOB JUIA pa3BuUTUsd Haykd U npaktuku. . M. MenpneneeB — y4€Hbld U
rpakJIaHVH.

Xumuyeckass cBi3b. KoBaneHTHast (MojisipHasi M HEMOJISIpHAsA) CBSI3b.
DIIEKTPOOTPULIATENBHOCTh XUMHUYECKUX 3IEMEHTOB. IOHHAasA CBS3b.

Crenenp  okuciieHUs.  OKUCIUTELHO--BOCCTAHOBUTEIIbHBIE  PEAKIUU.
[Ipouecchl OKUCIIEHNs U BOCCTaHOBIEHUS. OKHUCIUTENN U BOCCTAHOBUTEH.

Xumuueckui ykcnepumenm

u3ydeHre oOpasloB BEIIECTB METAUIOB M HEMETAJUIOB, B3aMMOCHCTBHE
TUAPOKCUAA LMHKA C PacTBOPAMM KHCJOT M ILIENOYEH, IMPOBEIECHHUE OIIBITOB,
WUTIOCTPUPYIOIIMX ~ MPUMEPBl  OKUCJIHUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIHA
(ropeHue, peakinu pa3ioKeHus, COCIMHEHU ).

Mesxcnpeomemmnule céasu



Peanu3zanus MEXNpeAMETHBIX CBSI3€W NPU M3YYEHUM XMMHHM B 8 Kiacce
OCYILECTBIIIETCS 4YEPE3 UCIOJB30BAHUE KAK OOIIMX E€CTECTBEHHO--HAYYHBIX
NOHATUM, TaK U MOHATUHN, SIBISIOIIMXCS CUCTEMHBIMU JJIS1 OTAEIbHBIX MTPEAMETOB
€CTECTBEHHO--HAYYHOI'O LIUKJIA.

OO61me ecTeCTBEHHO--HAYUHbIE TMOHSATHUSA: HAyYHBIN (haKT, THUIOTE3a, TEOPHUS,
3aKOH, aHalW3, CHUHTE3, KiIacCu(uKauus, TMEePUOANYHOCTb, HAOIIOICHHUE,
HKCIIEPUMEHT, MOJIETIMPOBAHUE, U3MEPEHUE, MOJIEIb, SIBJICHUE.

@dusnka: marepus, aroM, OJJIEKTPOH, IPOTOH, HEUTPOH, WOH, HYKIHI,
U30TOMbl, PAJAUOAKTUBHOCTh, MOJIEKYJIA, SJEKTPUUYECKHUM 3aps]l, BELIECTBO, TEJO,
00bEM, arperaTHOE COCTOSIHHE BEILIECTBA, a3, (PM3UUECKUE BEIMYWHBI, €IUHUIIBI
U3MEPEHUs1, KOCMOC, TUIaHEThI, 3BE3/1b1, COHIIE.

buonorus: porocuntes, aprxanue, ouocdepa.

['eorpadusa: armocdepa, rugpochepa, MHUHEpaibl, TOPHBIE IOPOIbI,
M0JIE3HBIE UCKOTAEMBbIE, TOILIIMBO, BOJHBIE PECYPCHI.

9 KNIACC

BemecTBO M XMMHYeCKAsi peaKuusl

[lepuoanueckuii 3akoH. [leproamdyeckas cucteMa XUMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. CTpoeHHe aroMOB. 3aKOHOMEPHOCTH B W3MEHEHUM CBOMCTB
XUMHUYECKUX DJIEMEHTOB TEPBBIX TPEX TNEPHUOJOB, Kalus, KalblMs M UX
COEIMHEHUII B COOTBETCTBUU C IMOJIOKEHUEM »3JeMeHTOB B Ilepuonmueckoit
CUCTEME U CTPOCHUEM UX aTOMOB.

CtpoeHue BellecTBa: BUIbl XUMHUYECKOW CBSI3U. THIBI KPUCTAUTUUECKUX
pElETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT TUIA KPUCTAUIMYECKON PEIETKUA U
BUJIa XUMHUYECKOM CBSI3M.

Knaccuduxaiyss 1 HOMEHKIaTypa HEOPTAHUYECKUX BEUIECTB. XUMHUYECKHUE
CBOMCTBa BEUIECTB, OTHOCAIIMXCS K Pa3JIMUHBIM KJlacCaM HEOPraHu4eCKUxX
COEIMHEHU, TeHETUUECKas CBsI3b HEOPTAHUYECKUX BEILECTB.

Knaccuduxanuss XaMUaecKux peakiui o pa3JiMuHbIM MpU3HaKaM (1Mo 4uciTy
U COCTaBy Y4YacTBYIOUIMX B pEaKLUMU BEIIECTB, MO TEIUIOBOMY 3(]dekTy, 1o
U3MEHEHHUIO CTEMEHEH OKHUCIICHUS XMMHUYECKUX 3JIEMEHTOB, 10 0OpaThuMOCTH, IO
Y4acTHIO KaTalnu3aTopa). DK30- U SHAOTEPMHUUECKUE PEAKIIUU, TEPMOXUMUYECKUE
YpaBHEHHUS.

[lonsitue o ckopoctu xummdeckoil peakuuu. Ilonstre o0 oOpaTUMbIX U
HEOOpaTUMbIX XUMUYECKHUX peakiusax. [IoHaTHe 0 TOMOTEHHBIX U TeTePOTeHHBIX
peakuusax. [lonatue o karamse. Ilonsatre 0 XumuyeckoMm paBHoBecuU. PaKTOPHI,
BIMSIONIME HA CKOPOCTh XMMHUYECKOW PEAKIMU M TMOJIOKEHUE XUMHUYECKOTO
paBHOBECHSL.

OKHCIIMTENILHO-BOCCTAHOBUTENILHBIE ~ PEAaKIMM,  AJICKTPOHHBIN  OanaHc
OKUCIIUTEIbHO-BOCCTAHOBUTENbHOM  peakiuu.  CocTaBieHHe  ypaBHEHH
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OKHCJIUTENbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMM C  HMCIOJB30BAaHUEM  METOJA
AIIEKTPOHHOTO OajaHca.

Teopust 31MEKTPOIUTUUECKON JUCCOLMALMU. DIEKTPOJIUTHI U HEAJIEKTPOJIUTHI.
Karnonsl, aHMOHBI. MeXaHuW3M IUCCOLMALMU BEIIECTB C PAa3JMYHBIMA BHIAMH
xuMudeckoi cBs3u. Crenens nuccounanyy. CUabHbIE U CIa0ble SJIEKTPOJIUTHI.

Peakuny noHHOTO 0OMEHa. YCIIOBUS MPOTEKAaHUSI PEAKIIMI MOHHOTO OOMEHa,
NOJIHBIE W COKpalI€HHbIE HWOHHBIE YpaBHEHMs peakuui. CBOWCTBA KHCIIOT,
OCHOBaHMA M COJIeM B CBETE IMPEACTABICHUNA OO0 3JIEKTPOJIUTUUYECKOU
nucconuainmu. KauecTBeHHbIe peakiiuu Ha HOHBI. [loHATHE O rHapoIM3E CoMNei.

Xumuueckuit IKcnepumenm .

O3HAaKOMJICHUE C MOJEISIMU KPHUCTALIMYECKUX PEIIETOK HEOPraHUYECKUX
BEIIECTB — METAUIOB U HEMETAUIOB (TpaduTa W ajmasa), CJIOXKHBIX BEIIECTB
(xJlopuaa HaTpusi), UCCIECAOBAHNE 3aBHCUMOCTH CKOPOCTH XMMHUYECKOM peakuuu
OT BO3JEHUCTBUS pPa3JIMUHBIX (PAKTOPOB, HCCJIECIOBAHUE 3JIEKTPOIPOBOIHOCTH
pPacTBOPOB BEUIECTB, IPOLIECCA JUCCOLMALMU KHUCJOT, LIEJIOYEd M COJIEU
(BO3MOKHO  HKCIIOJIb30BAHME BHAECO MATEpHUAJIOB), TPOBEICHUE OIbITOB,
WUIIOCTPUPYIOIIMX ~ MPU3HAKKM  NPOTEKaHWs  pEaKkUUid HMOHHOIO  OOMEHa
(oOpa3zoBaHuMe oOcajka, BbIJEIEHHE Ta3a, OOpa30BaHUE BOJABI), OIbBITOB,
WUTIOCTPUPYIOIIMX —~ MPUMEPBl  OKUCJIHUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLIHNA
(ropeHue, peakluuy pa3jokKEeHHs, COCAUHEHUS ), pacIIO3HABaHUE HEOPraHUYECKUX
BEIIECTB C MOMOIIBI0 KAUYECTBEHHBIX pEAKIMHA Ha HOHBI, PELICHUE
DKCIIEPUMEHTAIILHBIX 3a1a4.

HeMeTa/uibl M X COeAMHEHUS

OO6mras xapakTepucTuka raigoreHoB. (OCOOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble cTeneHu okuciieHus. CTpoeHue u (U3NUEeCKUe CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XMMHYECKHE CBOWCTBA Ha IMpPHUMEPE  XJIOpa
(B3aMMOZIECTBUE C MeETAUIaMM, HEMeTajulaMH, IIeioYyaMu). XJIOPOBOJOPO/I.
CoJisiHasE KUCIIOTa, XUMHYECKUE CBOWCTBA, MOJy4YEHHE, NMpUMEHeHue. [leicTBue
XJIOpa U XJIOPOBOAOPOJIAa HAa OPraHU3M 4YeJlOBeKa. BakHeumme XJIOpuAbpl U KX
HaXOKJICHUE B MPUPO/IE.

O6mras xapakrepuctuka 31eMeHTOB VIA-rpynmbl. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHble CTeneHH okucieHusi. CTpoeHne u (U3NUECKUE CBOWCTBA
MPOCTHIX BEILIECTB — KUCJIOPOJia U Cepbl. AJUIOTPOIIHBIE MOAUDUKAIIUU KUCIOPOIa
U cepbl. XUMHYECKHUE CBOMCTBa cepbl. CepoBOJOPOJ, CTpOEHUE, (U3UMIECKUE U
XUMUYECKHE CBOMCTBA. OKCHABI CEPbl KaK NPEACTABUTENM KHUCIOTHBIX OKCHIOB.
CepnHas kuciota, GU3MUECKHE ¢ XUMHUYECKHE CBOMCTBa (0OmmMe Kak
NPEACTAaBUTENSl KJIacCca KHUCJIOT M crheruduueckue). XUMUYECKHE PpeakiuH,
JeXallde B OCHOBE MPOMBIIUIICHHOTO CIOcO0a TMOJMYy4YEHUS CEPHOM KHCIIOTHI.
[Ipumenenue cepHoid KUCIOThI. CoM CEpHOM KUCIIOThI, KAYECTBEHHAS! PEAKIIMs Ha
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cynmb(dar-non. HaxoxxmeHnue cepbl U €€ COEAMHEHUN B TPUPOJIE. XUMHUYECKOE
3arpsi3HEHHE OKPYXKAIOIIEH Cpeapl COECAUHEHWSIMH Cepbl (KHCJIOTHBIE JIOXKAH,
3arpsi3HEHHE BO3yXa U BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPALLECHHUS.

OO6mmas xapaktepuctuka 3meMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbBIE CTENEHH OKHCJIEHHA. A30T, pacCIpOCTPAaHEHHE B MPHUPOJE,
duznueckue u xXuMHueckue ceoiictea. KpyroBopot a3ora B npupoae. AMMHAK, €0
du3nyecKkre 1 XMMUYECKUE CBOMCTBA, NOJTyueHue u mpumenenue. CoJiu aMMOHUS,
ux (pu3NYECKUe U XUMUYECKHe CBOWCTBA, MpUMeHeHne. KauecTBeHHas peakius Ha
MOHBbl aMMOHUS. A30THas KUCJIOTa, €€ MOJIydeHue, (PU3MUECKHEe M XUMHYECKHUE
cBoiicTBa (0OIME Kak TMPEACTaBUTENS Kiacca KHUCIOT W CHEIU(PUIECKUR).
Hcnonb30BaHWE HUTPATOB M COJIEH aMMOHUS B KauyeCTBE MMHEPAIbHBIX
ynoOpeHnid. XMMUYECKO€E 3arpsi3HEHUE OKPYKAIOILIEH Cpeibl COSIMHEHUSMU a30Ta
(KMCJIOTHBIE JOXAM, 3arps3HEHUE BO31yXa, MOYBbI M BOAOEMOB). Docdop,
ajuoTponHble Moaudukauu (ocdopa, PU3UUECKHME M XUMHYECKHE CBOICTBA.
Oxkcun docdopa (V) u docdopHas kuciiota, GU3UYECKUe U XUMUYECKHUE CBONCTBA,
nosyuenue. McnonbzoBanue GpocaroB B Ka4ECTBE MUHEPAIBLHBIX YI00pEHUM.

OO6uras xapakrepuctuka 31eMeHTOB |VA-rpynnbl. OcOOEHHOCTH CTPOEHUS
aTOMOB,  XapakTEpHbIE  CTENEHU  OKUCJEHHUA.  YTJEpOoHd,  aUIOTPOIHBIE
Moau(UKalMK, pacnupocTpaHEHHEe B MOpuUpoae, (U3MUECKHE U XHUMHYECKHUE
cBoiicTBa. Ancopbuus. KpyroBopot yriepoaa B npupoae. OKCHUIIbI YIiiepoaa, ux
busznueckue u XUMHUYECKUE CBOMCTBA, JCHCTBHE HA JKUBBIE OPraHU3MBI,
MOJIyYCHHUE U MPHUMEHEHHUE. DKOJOTMUECKUE NPOOJIEMBI, CBSI3aHHBIE C OKCHUIOM
yraepoaa (1V), rumore3a r100aJIbHOTO TMOTEIUICHUS KIUMaTa, MapHUKOBBIM
¢ dexT. YrosbHasg KUCIOTa U €€ COJIM, UX (PU3NYECKHE U XUMMUYECKUE CBOMCTBA,
noJiyueHue U npumeHeHue. KauecTBeHHas peakiusi Ha KapOOHAT-HOHBI.
Hcnonb3oBaHre kapOOHATOB B OBITY, MEIULIMHE, MPOMBIIUICHHOCTH U CEIbCKOM
XO3SUCTBE.

[lepBoHauagbHbIEC MOHATUS 00 OPTaHUUECKUX BEIIECTBAX KaK O COCAUHEHMSIX
yriaepoja (MeTaH, 3TaH, STUJIEH, alleTHIIEH, 3TaHOJI, TJIMLEPUH, YKCYCHAsl KUCIIOTA).
[lpupoaHble MCTOUHMKH YTIEBOAOPOJOB (yrojb, MNPUPOAHBIA Tra3, HedTh),
OPOAYKThl UX TepepaboTku (OEH3MH), UX POJIb B OBITY M MPOMBIILIIEHHOCTH.
[lonsite 0 6GMOJIOrMUECKU BaXKHBIX BEIIECTBAX: KUpaX, OeNKax, yrieBojaax — U Ux
poaM B OKM3HM UeJoOBeKa. MarepualibHOE€ €IUHCTBO OpPraHMYECKUX U
HEOPTaHUYECKUX COCAUHECHU M.

Kpemuuii, ero ¢usmdeckue M XMMHUYECKUE CBOMCTBA, IOJy4Y€HUE U
npuMmenenre. CoeauHeHuss KpeMHus B mpupoge. OOmme mnpeacTaBieHus 00
okcune kpemuus (IV) u xpemuueBoi kucnore. CWIMKaThl, UX HCTIOJIb30BAaHKE B
OBITYy, B MPOMBIIUICHHOCTU. BaxkHelile cTpouTeIbHbIE MaTepuaibl: KEpaMUKa,
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CTEKJIO, IIEMEHT, OeTOH, kenae300eToH. [IpoOieMbl Ge30macHOro MCIOIB30BaHUS
CTPOUTEIIBLHBIX MAaTEPUAIIOB B NOBCEAHEBHOM )KU3HU.

Xumuueckuii IKcnepumenm .

u3ydeHne oOpa3loB HEOPTAaHMUECKUX BEIIECTB, CBOWCTB COJITHON KHUCIIOTHI,
NPOBEICHNE KAYECTBEHHBIX PEaKLUil Ha XJIOPU-UOHBI U HAOJIIOJICHHE MPU3HAKOB
UX TPOTEKaHUs, OMBITHI, OTPAXKAKOLME (PUINYECKUE U XUMHYECKHE CBOMCTBA
TaJIOTEHOB M WX COEJUMHEHWM (BO3MOYKHO HCIIOJIB30BAHME BHJIEOMATEPHUATIOB),
O3HaKOMJIEHME ¢ oOpa3uaMu XJIOpUIOB (TJIOTEHHUJIOB), O3HAKOMIIEHHE C
oOpazmaMu ceppl MU €€  COCOUHEHMSIMU  (BO3MOXHO  MCHOJb30BaHHE
BUJI€OMATEpUAIOB), HAOMOJEHUE Mpolecca OOYIIMBaHUs caxapa IO/ J1eWCTBUEM
KOHIICHTPUPOBAHHOM CEPHOM  KHUCJIOTBI, M3YYEHHE XUMHUYECKHX CBOMCTB
pa30aBJIeHHOM CEpHOI KUCTIOThI, MPOBEACHNE KaUeCTBEHHON peakllnu Ha Cynbdar-
MOH M HaOJIIOJIEHUE MNpHU3HAKa €€ MPOTEKaHWs, O3HAKOMJICHHE C (PU3MYECKUMHU
cBoiicTBaMu a3oTa, ¢ochopa M HUX COCAUMHEHUN (BO3MOMKHO HCIOJIB30BAHUE
BUJICOMATEpUaIoOB), 0Opa3liaMyu a30THBIX U (POCPOPHBIX yIOOpPEHUIL, TOJIydEHHE,
coOMpaHue, paclo3HaBaHUE M UW3YUYEHUE CBOMCTB aMMHuaka, NpPOBEICHUE
Ka4eCTBEHHBIX pEaKUuil Ha MOH aMMOHUS U (ocdaT-MOH U U3ydEeHUE NPU3HAKOB
UX MPOTEKaHMsl, B3aUMOICUCTBUE KOHLEHTPUPOBAHHOM a30THOM KUCJIOTHI C MENBIO
(BO3MOXKHO  HCHOJB30BAaHWE  BHUAEOMATEPUAIOB),  M3Yy4dE€HHUE  MOJenen
KPUCTAUTMUYECKUX PEIIETOK anMasa, Tpadura, ¢yiepeHa, O3HAKOMIIEHHE C
IPOLECCOM aACOPOLMMU pPACTBOPEHHBIX BELECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTUBOrasa, MoJiydeHUe, COOMpaHue, paclo3HaBaHUE U U3Yy4EHHE
CBOMCTB YTJIEKUCJIOTO Ta3a, MPOBEIECHUE KAaueCTBEHHBIX PEaklUil Ha KapOOHAT U
CUJMKAaT-UOHbl W MW3YyYECHHE NPU3HAKOB MX NPOTEKAHHS, O3HAKOMIICHHE C
MPOAYKIHMEW CHJIMKATHOW NPOMBIIUIEHHOCTH, PEUIEHHE HKCIEPUMEHTAIBHBIX
3a/1a4 no teme « BaxxHenmme HeMeTauIbl U UX COSAUHEHUSD).

MeTaJuIbl M MX COCAMHEHUS

OO6m1as xapakTepUCTHUKAa XUMUYECKUX AJIEMEHTOB — METAJIOB Ha OCHOBAHUU
ux nojoxeHus B llepuogmueckoid cucteMe XuUMHUYECKHX 3neMeHToB [[. WM.
MenpeneeBa u ctpoeHusi atomoB. CtpoeHre MeTaioB. Metammyeckasi CBs3b U
METAUIMYECKAd  KPUCTAUIMYECKAss  pemerka.  DJEKTPOXUMHUYECKUH  psij
HanpspDKeHu MeTauioB. Ousndeckue U XUMUYECKUe CBOMCTBA MeTauioB. OOmmme
crocoObl ToydeHus: meraioB. lloHsiTHE O KOpPpO3WM METAIOB, OCHOBHBIE
CIOCcOObl 3alMThl WX OT Koppo3uu. CruiaBbl (CTaib, YYTyH, JIOPATIOMHUHUM,
OpoH3a) ¥ UX MPUMEHEHHUE B OBITY U MIPOMBITIUIEHHOCTH.

[[lenoyHble MeTaJUIBL: MOJOXKEHHE B [leproanmueckoil cucTeMe XMMHYECKUX
anemeHToB . M. MenneneeBa, CTpOEHUE UX ATOMOB, HAXOXIEHUE B INPHUPOZE.
dusnueckrue U XMMHUYECKHUE CBOMCTBA (Ha mpuMepe Hatpus U Kamus). OKCuabl u
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TUAPOKCUABl HaTpusi W Kanmud. lIpuMeHeHHe WIETOYHBIX METAUIOB M HX
COCIMHECHUM.

[llenoyHo3eMeENbHBIE METAUIBI MAarHAM W KaJbLMM: [IOJIOKEHUE B
Ileproanueckoit cucreme xuMudeckux seMeHToB . M. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0KJIeHHE B npupoje. PU3ndecKre 1 XMMUYECKHUE CBOMCTBA MarHus
U Kanplms. Baxselnme coenvHEHUs Kaublusg (OKCHI, THAPOKCHUI, COJIH).
XKécTrocTh BOMIBI M cIOCOOBI €€ yCTpaHEHUs!.

ANIOMUHHN : TOJIOkKEHUE B [lepnoinueckoi CuCTeMe XMMUYECKUX 3JIEMEHTOB
J. WI. MenneneeBa, CTpoO€HUE aToMa, HAXOXKJACHUE B mpupoaec. Pusnueckue u
XUMHYECKUE CBOWCTBA aTFOMUHUS. AM(POTEpHBIEC CBOWCTBA OKCHIA M THAPOKCHIA
AITFOMHUHMUSL.

Keneso: nonoxenue B [lepruognyueckoit CHCTEME XUMHUYECKUX AJIEMEHTOB /l.
N. MengeneeBa, cTpoeHME aroma, HaxoxaeHue B npupone. Duzmueckue u
XUMUYECKHE CBOUCTRA xkee3a. OKCuIbl, ruipokcu bl u com xxenesa (1) u sxenesa
(1), ux cocTaB, CBOMCTBA U MMOJyYCHHUE.

Xumuueckuii IKcnepumenm .

O3HAKOMJICHME C oOpa3llaMd METaUIOB U CIUIABOB, HUX (PU3MUECKUMU
CBOICTBaMH, UW3yY€HUE PE3YJbTAaTOB  KOPPO3UM  METALIOB  (BO3MOKHO
UCIOJIb30BaHUE BHIEOMATEpUAIOB), OCOOEHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KaJdblMsl M HATpUsl C BOJOM (BO3MOXHO HCIOJB30BAaHUE BHJIEOMATEPUATIOB),
UCCJIEJOBAHUE CBOMCTB KECTKOM BOBI, NMPOLECCa TOPEHUS XKeNe3a B KUCIIOPOJE
(BO3MOXKHO  HCIMOJIb30BAaHUE  BHJIEOMATEpPUAIOB), TMPU3HAKOB  MPOTEKAHUS
KAYECTBEHHBIX PEAKIM HA WOHBI: MarHus, KaJbLWs, AIIOMUHUSA, LUHKA, JKEJIe3a
(1IN u xenesa (I1l), mequ (1), HaOmrOIEHUE M OTIMCAHUE TIPOIIECCOB OKPAITMBAHUS
IUIAMEHU HWOHAMHM HaTpus, Kaausd U Kaublus (BO3MOXHO HCIOJIb30BaHHE
BUJIEOMATEPUANIOB), UCCIIEI0BaHNE aM(OTEPHBIX CBOMCTB TMAPOKCHIA aTFOMUHUS
Y TUAPOKCHUA [IUHKA, PEHICHUE SKCIIEPUMEHTANIbHBIX 337a4 10 TeMe « Baxknenmme
METAJUIbl U UX COCAUHEHUS».

XuMHUA U OKPYKAK0IIAA cpeaa

BemectBa 1 marepuasibl B IOBCEIHEBHOM KU3HMU 4eloBeka. besomacHoe
UCIIOJIb30BaHNE BEIIECTB U XMMHUYECKHX peakimii B ObITy. IlepBas momois npu
XUMUYECKUX 0XKOraX U OTPABJICHUSAX.

XuUMUYECKOe 3arps3HEHUE OKpYKarolel cpesl (mpeaenbHas JOIMyCTUMAast
KOHLIeHTpauus BeuecTs, naitee — [IJIK). Poms xuMuu B pelieHnd 3K0JI0THYECKUX
npooIeM.

Xumuueckuii Ikcnepumenm:

M3ydeHHe 00pa3IloB MaTepHasioB (CTEKJIO, CIIaBhI METAUIOB, IMOJUMEPHBIS
MaTepuaibl).

Mesrcnpeomemmnuwie ceasu

12



Peanmuzanusi MeXnpeIMETHBIX CBA3€d NpU M3YYEHUM XUMUUM B 9 Kiacce
OCYILECTBIISICTCS. 4Yepe3 HCIMOJIb30BaHME KaK OOIMMX EeCTeCTBEHHO-HAyYHBIX
MOHATHUH, TaK U MOHATUHN, SIBIISTIONIMXCS CUCTEMHBIMH 711 OTAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOI' O IIUKJIA.

OO6mme ecTecCTBEeHHO-HAYYHbIC TOHSATHS: HAy4YHbIH (PaKT, THIOTE3a, 3aKOH,
TEOpUs, aHaJM3, CUHTE3, KIaccuduKalus, TMePUOJUYHOCTb, HAOJIOICHNUE,
HKCIIEPUMEHT, MOJICTUPOBaHUE, HW3MEPEHUE, MOJIeNb, SIBJICHHE, MapHUKOBBII
3¢ hEKT, TEXHOJOTHSI, MaTEPHAIIBI.

@dusnka: marepus, aroM, OJJIEKTPOH, IIPOTOH, HEUTPOH, HOH, HYKIHI,
U30TOIbL, PaTUOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUYECKUU 3apsiJl, MPOBOJHUKH,
MOJTYIPOBOJIHUKY, JUAJEKTPUKH, (POTORIEMEHT, BEIIECTBO, TeEI0, OObEM,
arperaTHoe COCTOSTHUE BEILIECTBA, a3, pacTBOpP, PACTBOPUMOCTD, KPUCTATITUYECKAS
pemérka, CIUiaBbl, (PU3NMUYECKUE BETUYUHBI, €IUHHUIIBI U3MEPEHUs, KOCMUYECKOE
MIPOCTPAHCTBO, IJIAHETHI, 3BE3 b1, COJIHIIE.

buosorust: dorocunTes, npixanue, Ouocdepa, SKOCHCTEMA, MUHEPAIbHBIC
y100peHusi, MUKPOIJIEMEHTbI, MaKPO3JIEMEHTBI, TUTATEIbHBIC BEILIECTBA.

['eorpadusi: armocdepa, rumpochepa, MUHEpAIbl, TOpPHBIE TOPO/IBI,
MOJIE3HbIE UCKOIAaeMbI€, TOILJIUBO, BOJHBIE PECYPCHI.
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INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110
XNUMHUHU HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbI

JIngyHOCTHBIE pE3yJbTaThl OCBOCHHUS IPOTPaMMbl OCHOBHOTO  OOIIETO
0o0pa3oBaHUs JOCTUTAIOTCS B XOJ€ OOyYeHHS XHMHH B €IUHCTBE y4E€OHOU W
BOCITUTATEIIbHOM JIEATETLHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMHU POCCUNCKUMHU
COILIMOKYJIbTYPHBIMA U JTYXOBHO-HPABCTBEHHBIMH IICHHOCTIMHU, TPHHSITHIMA B
oOIIlecCTBE TMpaBWJIaMHM W HOpPMaMH TOBEICHHS M CIOCOOCTBYIOT IIpoIieccam
CaMOTIO3HAHUS, CAMOPA3BUTHS M COITMATM3AIIAN 00 YJarOIIUXCS.

JIngHOCTHBIE  pe3yabTaThl  OTPAKAIOT  TOTOBHOCTh  OOYYAFOIIUXCS
PYKOBOJCTBOBAaThCS CHUCTEMOW TIO3UTUBHBIX IIEHHOCTHBIX OpHEHTAIlUH W
pacimMpeHue onbiTa AITEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIC B YaCTH:

1) NaTpHOTHYECKOTO BOCTIUTAHUS:

IIEHHOCTHOTO OTHOIICHUSI K OTEYECTBEHHOMY KYJbTYPHOMY, HCTOPHUECKOMY
M HAaydHOMY HAacJeIWi0, MOHUMAaHWS 3HAYECHHUS XHUMHWYECKOW HAyKH B JKU3HH
COBPEMEHHOT0 00IIeCTBa, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHON HHGOpMAIUEH O
NEPENAOBBbIX JOCTUKEHUSAX M OTKPBITUSAX MHPOBOM M OTEYECTBEHHOW XHMHH,
3aMHTEPECOBAHHOCTHU B HAYYHBIX 3HAHUAX 00 YCTPOWCTBE MUpPa U OOIIECTBA,;

2) rpakKIaHCKOro BOCIIMTAHUS:

MPEACTABICHUS O COUMAIBHBIX HOpPMax W MPaBWIAX MEXKIMYHOCTHBIX
OTHOIICHUN B KOJUIEKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOH,  y4eOHO-MCCIIENOBATENbCKOM, TBOPUYECKOM W APYIHMX  BHAAX
JeSITEIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOM COBMECTHOW MACSITEIHHOCTH TPHU
BBITIOJTHEHUW Yy4YEOHBIX, TO3HABATEIbHBIX 3a/1a4, BBITIOJHEHUH XUMHUYECKUX
HKCIIEPUMEHTOB, CO3JIJaHUM y4EOHBIX MPOEKTOB, CTPEMJICHHUS K B3aUMOTIO HUMAHHUIO
M B3aUMOIOMOIIM B TMpollecC€ ITOM Y4YEOHOW MESITEIbHOCTH, TOTOBHOCTH
OIICHMBAaTh CBOE TIOBEACHUE M TMOCTYNKA CBOUX TOBAPHUIIEH C MO3UIIHUU
HPABCTBEHHBIX U MIPABOBBIX HOPM C YU4ETOM OCO3HAHUS MOCJIEACTBUIN MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO TO3HAHMS

MHUPOBO33PEHYECKUE TMPEJACTABICHHUS] O BEUIECTBE M XUMHUYECKOU PEaKIIHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U COCTAaBIISIOIINE
OCHOBY JIJIsl TIOHUMaHHS CYIIIHOCTH HAaydHOW KapTHHBI MUpa, MPEACTaBiIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI TMPHUPOJBI, B3aUMOCBA3SX YEJIOBEKAa C
MIPUPOJHOM CPENION, O POJIM XUMHUU B TIO3HAHUU ITUX 3aKOHOMEPHOCTEM;

MO3HABATE/IbHBIE MOTHUBbBI, HAPABJICHHbIC HA MOJYyYE€HHWE HOBBIX 3HAHUU IO
XUMUHU, HEOOXOJAUMBIC JJIi OOBACHEHUSI HAOJIOJAEMBIX IMPOIECCOB U SIBJICHUM,
NO3HABATENbHOM, MH(POPMALMOHHOM W YMUTATENbCKOM KYyJIbTYypbl, B TOM YMHCJIE
HAaBBIKOB CaMOCTOSITEJIbHOM pabOThl € Y4YE€OHBIMM TEKCTaMHU, CIPABOYHOU
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JUTEPATypoOu, JOCTYIMHBIMHU TEXHUYECKUMH CpPEICTBaMU HMH(POPMAITMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYCHHWIO W TO3HAHUWIO, JFOOO3HATEIbHOCTh, TOTOBHOCTH U
CIIOCOOHOCT, K  caMOOOpa3oBaHWIO, TPOGKTHOW W  HUCCIENOBAaTEIbCKOM
JeSTEIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPABJICHHOCTU W YPOBHSA OOYYCHHS B
JlabHEUIIeM;

4) dpopMupoBaHus KYJIbTYPbl 310POBbI:

OCO3HAHHWE IICHHOCTH JKU3HH, OTBETCTBEHHOI'O OTHOIICHUS K CBOEMY
37I0pOBbIO, YCTAHOBKHM Ha 3/I0pPOBBIM 00pa3 KU3HU, OCO3ZHAHUE TMOCJEACTBUU U
HEMPUSITHE BPEIHBIX MPUBBIYEK (YIOTPEOJICHUS aJIKOTOJIsI, HAPKOTHKOB, KypEHHSI),
HEOOXOAUMOCTH COOJIIOICHHUST TMpaBuUil  0€30MacCHOCTH TpU  OOpAIEHUH C
XUMHYECKUMU BEIIECTBAMU B OBITY U pealbHOM JKU3HU;

5) TpyaoBOr0 BOCIIUTAHMS:

HMHTEPEC K MPaKTUIECKOMY U3Y4YEHHUIO Mpodeccuil 1 Tpya pa3audyHoro poja,
YBOXEHUE K TPYAYy M pe3yjbTaraM TPYIAOBOW NEATEIBHOCTH, B TOM YMCJIE HA
OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHMM 10 XWMHUHM, OCO3HAHHBIA BBHIOOP
UHJMBUIYATbHOW TPACKTOPUU TIPOAOJKEHUS 00pa30BaHUs ¢ YUYETOM JIMUHOCTHBI X
HUHTEPECOB U CTIOCOOHOCTU K XMUMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
YCIIEITHOM MPO(ECCUOHATILHON JIEATEILHOCTH U PA3BUTHS HEOOXOIMMBIX YMEHHUI,
TOTOBHOCTb JJalITUPOBATHCS B MPOECCUOHATILHOM CPEIE;

6) PKOJIOTHYECKOT0 BOCIIMTAHHA:

AKOJIOTMYECKHU IIEJIECOO0Pa3HOE OTHOIICHHWE K MPUPOJEC KaK HCTOYHUKY
JKA3HU HA 3eMJIE, OCHOBE €€ CYIIIECTBOBaHUS, MOHMMAHUE [ICHHOCTH 3JI0pOBOr0 U
Oe3omnacHoro oOpa3a JKU3HHM, OTBETCTBEHHOE OTHOUIEHHE K COOCTBEHHOMY
bU3UYeCKOMY M TICUXHYECKOMY 3JI0POBbIO, OCO3HAHUE IIEHHOCTH COOJIOICHUS
paBuil 6€30MaCHOTO TOBEECHUS TIPU PadbOTE C BEIIECTBAMM, & TAKKE B CUTYaIUsX,
YTPOKAIOIIMX 3I0POBbIO U )KU3HU JIIOIEH;

CIIOCOOHOCTH TPUMEHSTh 3HAHMS, MOJydyaeMble TIPU U3YYECHUU XUMHH, IS
pELICHUS 3a1a4, CBA3AHHBIX C OKPYKAIOLIEH MPUPOJHON CPENOH, ISl TTOBBIIIICHUS
YPOBHS  DKOJIOTHUECKOW  KYJbTYphl, OCO3HAHHS TJIO0AJIBHOTO  XapakTepa
AKOJIOTMYECKUX TPOOJIEM M IMyTeH WX PEIICHHS MOCPEICTBOM METOJIOB XHMHH,
AKOJIOTUYECKOTO MBIIUIEHUSI, YMEHUS PYKOBOACTBOBATHCS UM B TO3HABATEILHOM,
KOMMYHUKATUBHOU U COLIMAIIBHOW MPAKTHKE.

METAIIPE/IMETHBIE PE3YJIbTATBI

B cocraBe wmeranpeaMETHBIX PE3YJbTATOB BBIJACISIOT 3HAYUMBIE IS
dbopMUpOBaHUsT MHUPOBO33PEHUSI OOIIEHAYYHBIE TOHATHA (3aKOH, TEOpUs,
MIPUHIIMII, TUTIOTE3a, (PaKT, cUCTEMa, MPOIIECC, IKCTIEPUMEHT U JPYroe.), KOTOPhIC
UCTIOJIb3YIOTCA B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax W IO3BOJISIIOT Ha
OCHOBE 3HAaHWUW W3 ITHX NPEAMETOB (POPMHUPOBATH MPEACTABICHUE O IEITOCTHOM
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HAy4YHOU KapTUHE MUpPA, U YHUBEpCaJbHbIE yueOHbIe NeiicTBUs (MO3HABATEIbHbIC,
KOMMYHUKATHUBHbIC, PEryJISITUBHBIC), KOTOpbIe O0O0ECHeurBalOT (POPMHUPOBAHUE
TOTOBHOCTH K CAMOCTOSATEIbHOMY IUIAHUPOBAHUIO M OCYUIECTBIICHUIO Y4EOHOM
NESATEIIbHOCTH.

Io3naBaTe/ibHBbIC YHHBEpPCAJIbHbIE Y4eOHbIE e HCTBUS

ba3osble JornyecKkue AeiCTBUA:

YMEHHS HCIIOJIb30BATh MPUEMBI JIOTMYECKOIO MBIIUIEHUSI IPU OCBOECHUU
3HAHWI: PaCKphIBaTh CMBIC]I XUMHUYECKHX MOHITHHA (BBLAEIATh UX XapaKTEpHbIE
NPU3HAKY, YCTAHABIMBATh B3aWMOCBA3b C JIPYTMMU MOHITHSIMH), UCIOJb30BaTh
HOHSITHA JIJIs1 OOBSICHEHUS! OTACNBHBIX (DAKTOB U SIBJICHU, BHIOUpATh OCHOBAHUS U
KPUTEPUM I KIacCU(PUKAIMM XUMHUYECKUX BEIECTB U XMMUYECKHX PEaKLui,
YCTaHABIIMBATh IMPUYUHHO-CJIEICTBEHHBIE CBS3U MEXIYy OOBEKTAMH HU3Yy4EHUS,
CTPOUTH JIOTUYECKHUE PACCYKACHUS (MHIYKTUBHBIE, JE€AYKTUBHBIC, 110 AHAIOTUN),
JIeNaTh BBIBO/IbI U 3aK/IIOUEHUS,

YMEHHE MNPHUMEHATh B MPOLECCE INO3HAHWS NOHATUA (MPEAMETHBIE U
METanpeaMETHbIE), CHMBOJIMYECKHE (3HAKOBBIE) MO/IENH, UCTIOJIb3YEMbIE B XUMUH,
peoOPa3oBbIBATH MIUPOKO MPUMEHSIEMbIE B XUMHUHM MOJIETIbHBIE MTPEICTABICHUS —
XUMHUYECKUN 3HaK (CHMMBOJ 3JEMEHTa), XUMHUYecKas (Qopmyrna U ypaBHEHHE
XUMHUUYECKOUN PEaKIMK — MPU PELICHUH Y4e0HO-TI03HABaTENbHbIX 33/1a4, C y4ETOM
ATUX MOJENbHBIX MPEICTABIEHUI BBIABISATH U XapaKTEpU30BaTb CYIIECTBEHHBIE
NPU3HAKU U3y4aeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XMMUYECKUX PEaKIIUH,
BBISIBISITb ~ OOILIME  3aKOHOMEPHOCTH, MPUYMHHO-CJEACTBEHHBbIE CBS3BU U
IPOTUBOPEUHUS B U3y4aeMbIX MPOLECCAX U SBJICHUSIX.

ba3osble ncciaenoBaTebCKue 1€ HCTBHA:

YMEHHE HCIOJb30BaTh IMOCTABJICHHBIE BOIMPOCHl B Kaue€CTBE WHCTPYMEHTa
MO3HAHUA, a TaKXKe B KaueCTBE OCHOBBI i (DPOPMHUPOBAHHS TUIOTE3BI IO
MPOBEPKE MPABUILHOCTH BbICKa3bIBAEMbIX CYK/ICHUH;

NpUOOpETeHHEe OMbITa MO IUIAHUPOBAHUIO, OPraHU3alUUd M MPOBEIACHUIO
YUEHHYECKHX OKCIEPUMEHTOB, yMEHHME Ha0IoAarb 3a XOJIOM IIpoliecca,
CaMOCTOSITEIbHO MPOrHO3MPOBATh €ro pe3ynbTar, (OpPMyIUpPOBATH 0000IICHUS U
BBIBOJIBI 110 PE3yJbTaTaM MPOBEAEHHOTO OMBITA, UCCIIECIOBAHUS, COCTABIISATH OTYET
O TIpOJICNIaHHOM padoTe.

Pab6ora ¢ ungopmanmeii:

yMEHHE BBIOMpATh, AHAIU3UPOBATH M HWHTEPIPETUPOBATH HHPOPMAIUIO
Pa3JIMYHBIX BUIOB U (OPM MpPEICTaBICHUSA, MOJTy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB
(HaydyHO-TIOMYJISIpHAsl  JUTEparypa XUMUYECKOrO COJAEpKaHUs, CIpPaBOYHBIC
nocobusi, pecypchl MHTepHeTa), KPUTHUUECKH OIICHWBATH MPOTHBOPEUUBYIO H
HEIO0CTOBEPHYIO HMH(POPMAIIHIO;
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YMEHHUE MPUMEHATh Pa3IMuHble METOJbl M 3alpOoChl NPHU MOUCKE U 0TOOpE
UH(POpPMAIIUM M COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIHUMBIX JJISI BBITTOJHEHHS
y4€OHBIX M MO3HABATENILHBIX 3aau OINPENEIEHHOTIO TUIIA, IPHOOPETEHNE ONbITA B
o0jacTl WCMOJIL30BaHUA MH(POPMAIMOHHO-KOMMYHHUKATUBHBIX  TEXHOJIOTHH,
OBJIAJICHUE KYJIbTYPOH aKTUBHOI'O UCTIOJIb30BAHMS PA3JIMYHBIX IOUCKOBBIX CHCTEM,
CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBbHYIO (JOPMY IMpECTaBICHUsT HHPOPMALUU U
WUIIOCTPUPOBATh pEIIAEMble 33JauMd HECJIOKHBIMU CXEMaMH, Juarpammamu,
npyrumu popmamu rpaduKy U UX KOMOMHAITUSIMU;

YMEHHE UCIOJb30BaTh M AHAIM3MPOBATh B IIpoliecce Y4YeOHOHM U
UCCJIEIOBATENILCKOW JEATENIbHOCTH MH(POPMALMIO O BIMSIHUM IPOMBIIUIEHHOCTH,
CEINbCKOIO XO35IMCTBA M TPAHCIOPTA HA COCTOSIHUE OKPYXAIOLIEH NPUPOIHOU
CpEabl.

KoMmyHuKaTHBHBIE YHHBEPCAJIbHbIE Y4eOHbIE 1eICTBUSA:

yMEHHUSl 3ajJaBaTh BOMNPOCHI (B Xoae auajiora W (WiIM) JUCKYCCUM) IO
CyLIECTBY  0OCyXmaeMoWl  TeMbl, (QOpPMYIMpPOBaTb CBOU  MPEJIOKECHUS
OTHOCHUTEJILHO BBITIOJIHEHUS MPE/JIOKEHHOM 3a7auH;

YMEHHUS  TPEJICTABISATh  IOJIyYEHHBIE  pe3yJbTaTbl  [O3HABATEILHOU
NESTEIbHOCTA B YCTHBIX M TIUCBMEHHBIX TEKCTax; Jejarb MPEe3CHTALUIO
PE3YyAbTATOB BBITIOJHEHHUSI XUMHUYECKOI0 AKCIEPUMEHTA (Ja0OpaTOPHOIO OIBITA,
Ja00paTOpHOM pabOTHI MO UCCIIEAOBAHUIO CBOMCTB BEILIECTB, yU€OHOTO MPOEKTA);

YMEHHUS Y4E€OHOTO COTPYIHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEIbHOM W  HCCIENOBAaTENIbCKOW  JIEATEIbHOCTH NPU  PEUICHUU
BO3HUKAIOIIMX Npo0JeM HAa OCHOBE yu€ra OOIIMX HMHTEPECOB M COTJIACOBAHMS
no3uluii (00CcyxkaeHus, OOMEH MHEHHUSIMHU, «MO3TOBbIE LITYPMbD», KOOpAUHALIUS
COBMECTHBIX JICMCTBUI, OMNpeNeleHne KpUTEpUEB IO OLEHKE KauecTBa
BBITIOJIHEHHOM pabOThI U IpyTHE).

PerynsiTuBHbIe YHMBepCAJIbHbIE YUeOHbIE 1eiiCTBUA:

YMEHHE CaMOCTOSATEIbHO OMNpPENeisITh LEIM JeATeIbHOCTH, IUIAHUPOBATh,
OCYILECTBIIATh, KOHTPOJMPOBATh U MPHU HEOOXOJUMOCTH KOPPEKTUPOBATh CBOIO
JeSITeIbHOCTh, BbIOMpATh HanboJee 3PGeKTUBHBIE CIIOCOOBI PElICHUs] YIEOHBIX U
MO3HABATENbHBIX 3a/1a4, CAMOCTOATEIbHO COCTABISATH WM KOPPEKTUPOBATH
MIPEJIOKEHHBIA AITOPUTM JEUCTBUW IIPU BBIIIOJHEHUU 3aJaHUM C  Y4ETOM
MOJIy4€HHsI HOBBIX 3HAHUM 00 M3ydaeMbIX OOBEKTaX — BEILECTBAX M PEAKIIMSIX,
OIICHUBAaTh COOTBETCTBHE MMOJIYYCHHOIO pe3yJibTaTa 3asBJICHHOW LIEIH, YMEHHE
UCIIOJIb30BaTh U aHATIM3UPOBATh KOHTEKCTHI, MPEjiaraéMble B YCIOBUU 3a/1aHUA.

MNPEAMETHBIE PE3YJIbTATBI

B coctaBe mnpeaMETHBIX pe3yIbTaTOB IO OCBOCHHIO 00s3aTEIHHOTO
COJIepaHMsl, YCTAHOBJIEHHOTO JlaHHOW (enepanpHO paboueil mporpaMmMoi,
BBIJICTISIFOT: OCBOCHHBIE OOYYArOIMMUCS HAydHBIC 3HAHHS, YMEHHS W CIIOCOOBI
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JIeUCTBUH, crenuduyuecKkue Ui MPEIMETHOM 00JacTH «XUMHSD», BHIBI
JNEATEIbHOCTH MO  MOJYYEHHIO HOBOTO 3HAHWSA, €ro  HMHTEPHPETAILNH,
npeoOpa3oBaHUIO U MPUMEHEHUIO B Pa3JIMYHbIX YYEOHBIX U HOBBIX CUTYaIUsX.

K xoniy oOyuenus B 8 kiiacce mpeaMeTHbIE pe3yIbTaThl HA 0230BOM YPOBHE

JOJDKHBI OTpaxaTh CPOPMHUPOBAHHOCTH Y O0YJAIOIIMXCS YMEHUM:

e pacKpbIBaThb CMBICJI OCHOBHBIX XUMHYECKHX IMOHSITHUW: aTOM, MOJIEKYJIA,
XUMUYECKUN DJIEMEHT, IMPOCTOE BEIIECTBO, CJIOXKHOE BELIECTBO, CMECH
(0IHOPOJIHAs U HEOJTHOPO/IHAA ), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAsI U
MOJIEKYJISIPHAsE Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi JI0Jisi XUMHUYECKOI0 3JIEMEHTA B COCTMHEHUH, MOJISIPHBIN 00BEM,
OKCHJ, KHCJOTa, OCHOBAHHUE, COJIb, HJIEKTPOOTPULATEIILHOCTh, CTEIEHb
OKHUCJICHUSI, XMUMHYECKas PEeaKIus, KiIacCU(UKAlUsA PEaKIUil: peakiuu
COCIWHEHHUSI, PEAKIUU PA3JIOKEHUS, PEAKIUU 3aMEIICHUS, PEaKIUu
00OMeHa, 3K30- U IHJIOTEPMUUECKHUE PEAKINH, TEINIOBON 3PPEKT peakiuu,
AIpO aToOMa, JJEKTPOHHBIA CJIOM aToMa, aTOMHasi OpOUTab, PaaUyC
aToMa, XUMUYECKasl CBfA3b, MOJISIPHAS U HEMOJEIPHAS KOBAJICHTHASA CBS3b,
VWOHHAsl CBsI3b, MOH, KaTUOH, aHWOH, PAaCTBOP, MaccoBas JOJI1 BEIIECTBA
(MpOILIEHTHAs: KOHIICHTPAIIUs) B PacTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHUMUYECKUX TOHATHH H
MPUMEHSITh 3TU MOHATUS MPU ONTMCAHUU BEIIECTB U UX MPEBPAIICHUIA;

e HCIOJb30BaThb XHWMHUUYECKYI0 CHUMBOJIMKY JUIsI COCTaBJIeHUS (Hopmyin
BEILIECTB U YPABHEHUI XUMUYECKUX PEAKIUN;

e ONpEIENATh BAICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX,
CTENEHb  OKHUCJICHMS  DJIEMEHTOB B  OWHApHBIX  COCIUHCHUSAX,
IIPUHAJIEKHOCTh BEIIECTB K OIPENEIEHHOMY KIIACCY COECIMHEHHMM 10
dbopMyinaM, BUJ XUMHYECKOW CBs3U (KOBAJICHTHAsT W MOHHasi) B
HEOPTraHMYECKUX COCTUHCHUSX;

e packpeiBath cMbica Ilepuogmueckoro 3akona J[. M. MenneneeBa:
JIEMOHCTPUPOBATh TOHUMAHUE TMEPUOJIUUECKON 3aBUCUMOCTH CBOWCTB
XUMHYECKUX DAJIEMEHTOB OT MX IOJIOKEHUA B llepuomnueckoint cucreme,
3aKOHOB COXPAHEHHMs] MAacChl BEUIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOIO YYEHHMsI, 3aKOHA ABOTaIpoO;

e OIKCHIBATb M XapakTepu3oBaTh TaOaMuHyr0 (opmy Ileproauueckoit
CUCTEMBbl XMMHUYECKMX DJIEMEHTOB: pa3jiduarh TMOHITUS «TJaBHAas
noarpymnmna (A-rpymnmna)» u «nobounas noarpynna (b-rpynmna)y», mansie u
OOJIbIIE TEPUOJbI, COOTHOCUTh OO0OO3HAYEHUS, KOTOpbIE HUMEIOTCA B
tabmmuie «llepuonuaeckas cuctemMa XuMHUYecKux odnementoB /JI. .
MenneneeBa» C YHCIOBBIMU XapAKTEPUCTUKAMH CTPOEHUS aTOMOB
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XUMHUYECKHUX IJIEMEHTOB (COCTaB M 3apsiJl sipa, OOIIee YUCIIO AJIEKTPOHOB
U paclpeesieHUe UX M0 3JEKTPOHHBIM CJIOSIM);

KJIacCU(UUIMPOBAaTh XUMHUUECKUE AJIEMEHThI, HEOPTaHUUECKHUE BEILECTBA,
XMMHUYECKUE PeakuuH ([0 YMCIy U COCTaBy YYAaCTBYIOIIMX B PEaKLUU
BEIIECTB, MO TEIIIOBOMY (P QEKTY);

XapakTepU30BaTh (ONMUCHIBATh) OOIIME XMMHYECKHE CBOMCTBA BEILIECCTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKAAs OMMCAHUE TIPUMEPAMH MOJIEKYJIIPHBIX
YpaBHEHU! COOTBETCTBYIOIIMX XUMUUECKHUX PEaKLUN;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX Kauy€CTBEHHOTO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XHMHUYECKUX NPEBpALICHUN B
Pa3JIMYHbIX YCIOBUSX;

BBIYUCIIAITh OTHOCHUTEIBHYIO MOJIEKYJSPHYIO M MOJIAPHYIO MaccChbl
BEUIECTB, MACCOBYIO JOJIO XHMHUYECKOrO »JJIeMEHTa 1o (opmyie
COEIMHEHMSI, MaCCOBYIO JOJIIO BEIIECTBA B paCTBOPE, MPOBOIUTH PACUETHI
[0 YPAaBHEHUIO XUMHYECKOU peaKIny;

IPUMEHATh OCHOBHBIE OTIEPALIMY MBICIUTEILHOU ACSITENLHOCTH — aHaN3
U CHHTE3, CpPaBHEHHE, OOOOILIEHHE, CHCTEMAaTHU3alfio, KIacCHU(UKAIHIO,
BBISIBIICHUE NPUYMHHO--CJIEJICTBEHHBIX CBA3€H — JJIs1 M3Y4YEHHsI CBOMCTB
BEUIECTB M XHMHUYECKUX PEAKIHUi, €CTeCTBEHHO-HAyYHbI€ METO/bI
NO3HAHUSA — HaOIOICHHE, W3MEPEHUE, MOJECIMPOBAHHUE, SKCIEPUMEHT
(pealbHbIN U MBICJIEHHBIH);

ClIe0BaTh  MpaBWIaM  IIOJIb30BAHUS  XMUMHUYECKOM  IOCYIOM W
Ja00paTopHBIM  000pYZOBaHMEM, a TAaKKe IMpaBuUilaM OOpalleHHs C
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKUUSMH IO  BBINOJHEHUIO
Ja00paTOPHBIX XUMHUYECKUX ONBITOB MO TMOJYYEHUIO U COOUpaHUIO0
ra3oo0pa3HpIX BEIIECTB (BOJOPOAA M KHUCJIOpPOJa), MPUTOTOBJICHUIO
PAacTBOPOB C ONPENEIIEHHON MAacCOBOM JIOJIEM PACTBOPEHHOIO BEIIECTBA,
IUIAaHUPOBaTh M MPOBOJUTH  XUMHYECKHME  OKCIEPUMEHTHI IO
PAacTO3HAaBAHUIO PACTBOPOB IIENOYEH U KHCJOT C IOMOIIBIO HHAUKATOPOB
(maxmyc, ¢peHondTanent, METUIOPAHK U JPYTrHUe).

K xoHiry oOy4enust B 9 Kiiacce npeaMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkarh C(POPMUPOBAHHOCTh Y O0YHAIOIIMXCSI YMEHU:

PaCKpbIBaTh CMBICJI OCHOBHBIX XWMHYECKHAX TMOHITHH: XUMHUYECKHMA
AJIEMEHT, aTOM, MOJIEKYJa, HOH, KAaTMOH, AHHUOH, IPOCTOE BEIIECTBO,
CJIO’)KHOE€ BEUIECTBO, BAJIEHTHOCTH, 3JIEKTPOOTPUUATENLHOCTh, CTENEHb
OKHUCJICHUSI, XUMHUUECKasI peaKisi, XUMUYECKasi CBsI3b, TEIUIOBOM 3¢ deKT
peaKkiuu, MOJIb, MOJISIpHBIA  O0BEM,  PpacTBOp,  BJICKTPOJMTHI,
HERJIEKTPOJIUTBI, JJIEKTPOJUTHYECKAA AUCCOLMALMS, PEAKUUU HOHHOTO
oOMeHa, KaTaiu3arop, XHMHUYECKOE€ paBHOBecHe, OOpaTtumble U
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HEOOpaTUMble PEAKIUH, OKUCIUTEIHbHO-BOCCTAHOBUTEIILHBIE PEAKIINY,
OKHCJIUTENb,  BOCCTAHOBUTENb,  OKHCIIEHUE W  BOCCTAHOBIICHHE,
aJuIoTpomus, aM(pOTEPHOCTh, XUMHYECKasl CBsI3b (KOBaJIEHTHAsl, MOHHas,
METAJUIMYECKAsA), KPUCTAUIMYECKAs pEIIETKa, KOppO3us METAJUIOB,
CIUIaBbl, CKOPOCTb XMMHWYECKOW pEaKUu, NPEACIbHO JIOIyCTUMAas
koHueHnTpanus [1JIK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHMUYECKHX IIOHATHH U
NPUMEHSTH 3TU NOHATHSA MPU OMMCAHUU BEILIECTB U UX MPEBPAILECHUI];
UCIIOJIb30BaTh XUMHYECKYI0 CHUMBOJIMKY JJIi COCTaBICHUS (opMys
BEILECTB U YPABHEHUI XUMUYECKUX PEAKIUM;

ONPENEIATh BAJICHTHOCTh M CTEIIEHb OKUCJICHUS XUMHYECKUX JIEMEHTOB B
COCIMHEHMIX PA3JIMYHOTO COCTaBa, IPUHAICKHOCTh BEIIECTB K
ONPENENEHHOMY KJIACCY COEIMHEHUH Mo (opmysiaM, BUJI XUMHYECKOM
CBsBM (KOBaJEHTHas, HOHHAs, METAUIMYECKas) B HEOPraHUYECKHUX
COGIMHEHUSX, 3aps/l MOHA M0 XUMHUUYECKOU (popmyrie, XapakTrep cpeabl B
BOJIHBIX PAaCTBOPaxX HEOPTAHMYECKUX COCAMHEHUM, THUI KPUCTALUIMYECKON
PEETKY KOHKPETHOTO BEILIECTBA;

packpbeiBath cwmbIcil llepuognueckoro 3akona J[. M. MenneneeBa u
JEMOHCTPUPOBATh €r0 TOHUMAHHE: OIMCHIBATh M XapaKTEPHU30BATh
tabimunyto Gopmy Ileproguueckoil CUCTEMbl XMMHUUYECKUX 3JIEMEHTOB:
paznuuarh NOHATUS «rJaBHas noAarpynna (A-rpymnma)» u «mnoOouyHas
noarpynmna (b-rpynmna)», Manble ¥ OOJbIIME TEPHOABI, COOTHOCHUTH
0003Ha4eHMsI, KOTOpbIE UMEITCA B MEPUOJMYECKOM TabiMie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHMYECKHUX
AJIIEMEHTOB (COCTaB M 3apsiJ sjapa, OO0IIee YHUCIO JJIEKTPOHOB U
pacmpesieieHie WX 10 DJICKTPOHHBIM CJIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB 3JIEMEHTOB M UX COCIMHECHHI B
npeaenax MajiblX NEPUOJOB U IJIaBHBIX NOATPYHI C YYETOM CTPOCHHS UX
aTOMOB;

KJacCcU(UUMPOBaTh XUMHUUYECKUE 3JIEMEHThI, HEOPTaHUYECKHUE BEILECTBA,
XUMHYECKHE peakiuu (M0 YMCIYy W COCTaBY Y4YaCTBYIOLIMX B PEaKIUU
BEIIIECTB, IO TEIIOBOMY 3(h(EKTy, 0 M3MEHEHHUIO CTETEeHEH OKUCIICHUS
XUMHUYECKHUX AJIEMEHTOB);

XapaKTepHu30BaTh (OMUCHIBATh) OOIIME U CHEHUPUICCKHE XUMHUYCCKHE
CBOMCTBA TMPOCTBIX M CJIOKHBIX BEIIECTB, MOATBEP)KIasd OIMUCAHUE
PUMEpPaMH MOJIEKYJIIPHBIX M HOHHBIX YPAaBHEHHI COOTBETCTBYIOIIMX
XUMHUYECKHUX PEAKLUM;

COCTaBJSATh YPABHEHUS DJIEKTPOJUTHUYECKOW JIMCCOLMALUWUA  KHUCIOT,
LIEJIOYEH U COJIEH, TTOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIINA HOHHOTO
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oOMeHa, YypaBHEHHMS pEaKLUWd, MOATBEPXKAAIIMX CYIIECTBOBAHHE
TEHETUYECKOM CBSI3U MEXKTY BELIECTBAMHM Pa3JIMYHBIX KIACCOB;
pacKphIBaTh CYIIHOCTb OKHCJMTEIbHO-BOCCTAHOBUTEIbHBIX —PEAKIIMIA
MOCPEACTBOM COCTABIICHHUS AIEKTPOHHOI0 OajlaHca ATUX PeaKIuii;
IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHUS,
BO3MOJKHOCTU TPOTEKAHUS XWMHUYECKUMX TPEBpAICHUI B pa3IMuHbIX
YCIIOBHUSX;

BBIYUCISITh OTHOCHUTEIBHYIO MOJIEKYJSIDHYIO U MOJIIDHYIO MAaccChl
BEIIECTB, MACCOBYIO [IOJII0 XHUMHYECKOrOo »JJeMeHTa 1o ¢opmye
COEIMHEHMS, MacCOBYIO JOJII0 BEUIECTBA B PACTBOPE, MPOBOAUTH Pacy&EThl
[0 YPAaBHEHUIO XUMHYECKOU peaKIny;

coOmofaTh  MNpaBWia  MOJb30BAHUS  XUMHUYECKOM  MOCYIOM M
Ja00paTopHBIM  00OpPYJOBaHMEM, a TakkKe IpaBuwia OOpallleHus ¢
BEUIECTBAMH B COOTBETCTBUM C HHCTPYKUUSMH IO BBINOJHEHUIO
Ja00paTOPHBIX XUMHUYECKUX ONBITOB MO TMOJYYEHUID U COOUpaHUIO
ra3o00pa3HbIX BEUIECTB (AaMMHUAKa U YIJIEKUCIIOTO ra3a);

OPOBOAUTH  PEAKUMH, TMOJTBEP)KIAIOLUME  KAueCTBEHHBIM  COCTAaB
Pa3JIMYHBIX BEILECTB: paclO3HaBaTh ONBITHBIM MYTEM XJIOPUI-, OPOMUI-,
uoauna-, kKapOoHar-, (ocdar-, cunmukar-, cyiabdar-, THAPOKCHI-UOHBI,
KaTUOHbl aMMOHMS M MOHBI M3YyYEHHBIX METAUIOB, MPUCYTCTBYIOLIUE B
BO/IHBIX PAaCTBOPAX HEOPTaHWUECKUX BEIIECTB;

IPUMEHAITh OCHOBHBIE OTIEPALIMM MBICIUTEILHON ACSITEIbHOCTH — aHaN3
U CHUHTE3, CpaBHEHHE, O00OUICHHE, CHCTEMaTU3alUlo, BbISIBICHUE
NPUYMHHO-CJIECTBEHHBIX CBSI3€H — Il M3YUEHHUs CBOMCTB BEIIECTB U
XUMHYECKUX PEaKIUh, €eCTEeCTBEHHO-HAYyYHbI€ METO/bl TO3HAHUS —
HaOJII0/IEHUE, U3MEpPEHUE, MOJACIUPOBAHUE, IKCIIEPUMEHT (pealbHbIN U
MBICJICHHBIH).
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TEMATUYECKOE INITAHUPOBAHUE

8 KUIACC
KoauvecTBo yacos
Ne HaumeHoBaHMe pa3ie’ioB U DJIeKTpOHHBbIE (L1 ( poBbIE)
KouTpoJsbHbI€ IpakTuyeckune
n/n TeM NPOorpaMMbl Bceero o0pa3oBareJ/ibHbIE PeCypChl
padoThI padoThI
Pazned 1. [lepBoHauyajibHble XUMUY€ECKHE OHATHSA
Xumusi — BakHast 00J1aCTh

11 €CTEeCTBO3HAHUS U 5 9 bu6muoreka [IIOK

' MPAKTUYECKOUN JEATEIBHOCTH https ://m.edsoo.ru/7f41837c

YeJioBeKa

12 BemecTBa 1 xuMHuueckue 15 1 bubmuoreka [IOK

' peakuuu https ://m.edso0.ru/7f41837c

Hroro mo pazmeny 20

Pa3znen 2. BaikHelime npeacTaBuTe/IM HEOPraHU4Ye CKUX BellleCTB
21 Boznyx. Kucnopoa. [lonsitue 5 1 bu6mmoreka [IOK

' 00 OKCHIax https ://m.edso0.ru/7f41837¢
29 Bonopon.Ilonsitue o kuciorax 8 1 bu6mmoreka [IOK

' Y COIISIX https ://m.edso0.ru/7f41837¢
53 Bona. PactBopsl. [lonsitue 006 5 1 1 bubnnoreka LIOK

' OCHOBAHHSX https ://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJT1acChl 11 1 1 bubmmoreka [IOK

' HEOPTraHUYECKUX COEITMHECHUI https ://m.edsoo.ru/7f41837c

Uroro mo pazueny 30

Paznean 3. [lepuoanuecknii 3akoH u Ilepuoauyeckas cucrema xumuieckux 3aeMeHTOB /. U. MenneneeBa. CTpoeHne aTomMoB.
Xumuyeckas cBsizb. OKHCIUTEIHLHO-BOCCTAHOBUTEJILHbIE PeaKIUU
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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

[lepuonuuecknii 3aK0H U

31 [lepronnueckas cucrema 7 bu6mmoreka [JOK
' XUMHUYECKH X d51eMeHTOB J1. WM. https ://m.edsoo.ru/7f41837c
Mennene-eBa. Ctpoenue atroma
Xu )
32 | Owcmmemmo- g ) BuGamorera LIOK
' https ://m.edsoo.ru/7f41837c
BOCCTAaHOBHUTEJIBHBIC PCAKITMU
bubmoreka [IOK
Hroro no pasaeny 15 https ://m.edsoo.ru/7f41837c
PesepBHOE BpeMst 3 bubnnorera [IOK
P p https ://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB IIO 68 4

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

9 KVIACC

KoJsnuecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3geJioB U TeM U@ posbie
Ne n/nt P Kontpoabhnsie | IpakTuueckue (mpp )
MPOr paMMblI Bcero o0pa3oBaTeJIbHbIE
padoThI padoThI
pecypcesbl
Paznen 1. BemiecTBO M XUMHYeCKHE pPeaKIUU
11 [ToBTOpeHUME U yrITyOJIeHUE 3HAHWI 5 1 bubnmnoreka LIOK
' OCHOBHBIX pa3/IeIoB Kypca 8 Kiacca https //m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnuoreka [IOK
' peaKiuii https //m.edso0.ru/7f41a636
13 DJIEKTPOJIUTHYECKAS] TUCCOIIAALTUSL. 8 1 1 bubnuoreka [IOK
' XUMUYECKHE PEAKIUH B PACTBOPAX https ://m.edsoo.ru/7f41a636
Hroro no pazgeny 17
Pa3nen 2. HemeTa bl M X coeTHHE HUS
21 OO0mmas XapakTepUCTUKa XUMHUYECKU X 4 1 bubnmnoreka [IOK
' snemenToB VIIA-tpynmbl. Tanorenst https J//m.edso0.ru/7f41a636
OO0mRs XapakTepuCTHKa XMMHUYECKU X
R bubnuoreka [IOK
2.2 anemeHTOB VIA-rpymmel. Cepa u e€ 6 https J/m.edsoo.ru/7f41a636
COCTMHEHUS — '
OO0mas xapakTepuCTUKa XUMUYECKU X
bu6mmoreka [JOK
2.3 aneMeHTOB VA-rpynmsl. A30T, ¢ocdop u ux 7 1 https //m.edsoo.ru/7£41a636
COEMHEHUS
OO0mas XapakTepuCTHKA XMMHUECKU X
bu6mmoreka [IOK
2.4 anemeHToB IVA-rpynnel. Yriepoa u 8 1 2 https 7/m.edsoo.ru/7f41a636
KPEMHUI1 U HX COeMHEHHS — '

24



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

Hroro no pasneny 25
Pa3nen 3. MeTaJLiIbl H HX CO€JHHE HUS
. bu6muoreka [IOK
3.1 Obume ceoiicrsa MeTanos 4 https //m.edsoo.ru/7f41a636
N bu6mmoreka [IOK
3.2 Baxkuetinme MeTaIbI U UX COEIUHEHUSA 16 https //m.edsoo.ru/7f41a636
Hroro no pazgeny 20
Paznen 4. Xumus u okpyxkamouias cpeaa
41 B 3 Bbu6munoreka [JOK
. SIIeCTBA U MaTePUAJIbI B )KU3HU YeIOBEKa https 7/m.edso0.ru/7f41a636
Hroro no pasgeny 3
PesepBHOE Bpems 3 bubmorera HOK
P p https ://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YHACOB I10 I[TPOIT'PAMME 68
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IHOYPOYHOE INTAHUPOBAHHUE

8 KUIACC
KoJumnuecTBo yacos DJIeKTPOHHbIE
Ne Hara @ poBbIE
Tema ypoka Konrtpoabubie | IlpakTudeckue
n/n Bceero u3ydeHusi | oOpa3oBaTeJsibHbIE
padoThI padoThI
pecypcebl
1 [Ipenmer xumuu. Posib XuMuu B KHU3HU 1 bubmmotexa IIOK
yenoBeka. Tena U BemecTa https ://m.edsoo.ru/ff0d210c
2 [ToHsITHE O METOAAX MO3HAHUS B XUMUH 1 bubmorexa IIOK
https ://m.edsoo.ru/ff0d227e
Ipakruueckas padora Ne 1 «IIpaBuna
paboThI B 1a00paTOPUH M IPHUEMBI bubnnoreka [IOK
3 1 1
oOpalieHus ¢ 1a00paTOpPHBIM https ://m.edsoo.ru/ff0d23dc
00opyIOBaHUEM
4 Yucrtele BerecTBa U cMecH. CriocoObl 1 Bu6nunoreka [JOK
pazneneHus cMecein https ://m.edsoo.ru/ff0d26ca
I 6ota Ne 2
5 <§;m§;f§:i§ZczgiHa npuMepe 1 1 butmmorera LIOK
a N PHMEP https ://m.edsoo.ru/ff0d28c8
OUYMCTKU ITOBAPEHHOM COJIH )»
bubmuoreka IIOK
6 ATOMBI 1 MOTIEKyIIbI . https ://m.edsoo.ru/ff0d2a6c
7 XUMUYECKHE SJIEMEHTHI. 3HAKA 1 bubmuoreka [IOK
(CMMBOJIBI) XUMHUYECKHU X DJIEMEHTOB https ://m.edsoo.ru/ff0d2be8
8 [IpocThie U CIIOKHBIE BENIECTBA 1 bromiorera [OK
p B https ://m.edsoo.ru/ff0d2a6c
9 A i 1 bubmuoreka IIOK
TOMHO=MOJICKYJIAPHOE YACHHE https ://m.edsoo.ru/ff0d2d50
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https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
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3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB.

bu6nmmoreka [IOK
10 Xumuueckas ¢popmyna. BaneHTHOCT https J/m.edsoo.ru/ffod2eae
ATOMOB XUMHYECKH X DJICMEHTOB
OTHOCHUTENIbHAs aTOMHas Macca. bubmuoreka [IIOK
11
OTHOCHUTENbHAs MOJIEKYIIIpHAsl Macca https ://m.edsoo.ru/ff0d323c
12 MaccoBas 10151 XUMHYECKOTO bubmuoreka [IOK
3JIEMEHTA B COEOUHEHN U https ///m.edsoo.ru/ff0d350c
13 KonmuecTBo BemecTBa. Mok, bubmmoreka [IOK
MousipHas Macca https ://m.edsoo.ru/ff0d5230
DU3NUECKUEe U XMMHUYECKUE SIBJICHUSI. bu6mmoreka [IOK
14
XrumMuyecKas peakuus https ///m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U ycoBUs IPOTEKAHUS bu6motexa LIOK
XUMUYECKH X PEAKI U https ://m.edsoo.ru/ff0d3a16
16 3aKOH COXpaHEHU s MaCChl BEIECTB. bubnmoreka [IOK
XUMUYECKUE YPaBHEHUSI https ://m.edsoo.ru/ff0d3b 88
Beruncnenus komudecTBa, Macchl
17 bu6mmoreka [IOK
Bemecnfa 110 ypaBHCHHAM XHMIHCCKIX https ://m.edsoo.ru/ff0d5708
peakuit
Krnaccudukaiysi XaMu4ecKd X peakiuui
18 ( Quica peatlt bubmuoreka IIOK
COCIUTHCITHA, PA3TOMCHIA, https ://m.edsoo.ru/ff0d3f34
3aMelneHusi, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHuuknoneauct. O6odIEHNEe U bubmorexa TIOK
' . https ://m.edsoo.ru/ff0d40c4
cUcTeMaTh3aIus 3HaHUI
20 KonTponbHas padora Nel o reme 1 bubmuotexa LIOK
«BeecTBa 1 XUMHUYECKHE PEAKITUI https ///m.edsoo.ru/ff0d4290
21 Boznyx — cmech razos. Cocras bubnuoreka [JOK

Bo3ayxa. Kucnopon — aneMeHT u

https //m.edsoo.ru/ff0d448e
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IPOCTOC BCUICCTBO. O30H

dusnueckre 1 XUMUYECKUE CBOVICTBA

99 bu6nmoreka [JOK
KACIOpOA (peaKiyu OKCHCH U, https //m.edsoo.ru/ff0d4614
ropenue). [lonsrue 06 okcumax
Croco0bI oTy4eHH s KUCIIOPO/ia B
23 1a00paTOPUH U MIPOMBIIUICHHOCTH brbmorexa [IOK
patop P ' https 7/m.edsoo.ru/ff0d497a
[Ipumenenue kucnopona
TenoBoit 3 dexr xumMuaecKoi
24 peakuuu, NOHATUE O bubnmoreka [IOK
TEPMOXMMHUYECKOM YPaBHEHUH, FK30- U https ://m.edsoo.ru/ff0d4790
SHJIOTEPMHYECKUX PEaKIHIX
TonmuBo (HedTh, yroJib U METaH).
25 3a 5[3H€H(I/I€ (11:23 yxa CIIOCOOBI )ero bubmorera LIOK
P s, https //m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHHS
[Ipa eckas pabota Ne 3 o reme
26 1?[ feckai p 6 ' HO TEM bubmoreka IIOK
«RoTyaete 1 COU HPATHIE KICIO0pOa, https ://m.edsoo.ru/ff0d4ae2
U3y4eHHUE ero CBONCTBY
Bonopox — sneMeHT u npocroe bu6mmotexa LIOK
27
BelecTBo. Haxoxaenue B npupojae https ://m.edsoo.ru/ff0d4dd0
28 du3nUecKre U XUMUUYECKHE CBOMCTBA bubmuoreka IIOK
Bosopona. [Ipumenenue Bomopoaa https //m.edsoo.ru/ff0d4dd0
29 I bu6nmoreka [JOK
OHIATHE O KHCIIOTAX 1 COJIAX https //m.edsoo.ru/ff0d50d2
30 CniocoObI mosTydeHust BOJAOPO/Ia B bubmuoreka [IOK
naboparopuu https ://m.edsoo.ru/ff0d4dd0
[pakruueckas pabora Ne 4 mo Teme
bubmuoreka IIOK
31 «Ilonyyenue u cobupanue BOAOPoO/a,

H3YUYCHHC €TO CBOMCTBY

https ///m.edsoo.ru/ff0d4f42
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MossipHbIif 00BEM ra30B. 3aKOH

Bu6nunoreka [JOK

32 ABorajzpo https ://m.edsoo.ru/ff0d542e
Brrunciienus 00bEMa, KOJIM4YeCTBa

33 bu6mmoreka [IOK
BCIPCTBA rasa I1o ero n313ecmoy1y https ://m.edsoo.ru/ff0d55a0
KOJINYECTBY BEILECTBA UM 00BEMY
Breranciernst 00EMOB Ta30B 110

34 bubmuoreka IIOK
ypal?_HeHmO pealtiH Ifa OCHOBE 3aKOHA https ://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUM Ta30B

35 dusnueckre U XMMUYECKIE CBOMCTBA Bu6nunoreka [JOK
BOJBI https ://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanwuii. [ToHsTHE 00 bubmuoreka IIOK
WHIUKaTOpax https ://m.edsoo.ru/ff0d59e2
Bona xak pactBopuTtenb. HacelmeHHBIE

37 A P P 1\;111 bu6mmoreka [IOK
Y HEHACHIIIEHHBIE pacTBOPHI. MaccoBas https 7/m.edsoo.ru/Ff0d5b40
JI0JIsI BEIIIECTBA B PACTBOPE
[Ipakrtuueckas padota Ne 5 o teme

38 «IIpuroroBiienue pacTBOpoB ¢ bubnmoreka [IOK
OnpeaenEHHON MacCOBOM J0JIEH https ://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEILECTBA»

39 KonTponbHas padota Ne2 o reme 1 bubnuotexa LIOK
«Kucnopoa. Bogopon. Bogay https ://m.edsoo.ru/ff0d6342

40 OKcHJIBI: COCTaB, KIAcCH (DM KaIus, bu6nuoreka [JOK
HOMEHKJIaTypa https ://m.edsoo.ru/ff0d664e
Ilonyyenue n XuMUYeCKIE CBOMCTBA

a1 o o bubmuoreka IIOK
KHACJIOTHBIX, OCHOBHBIX U aM (JOTEPHBIX https //m.edsoo. ru/ffOd664e
OKCHJIOB

42 OcHoOBaHUSL: COCTaB, KITACCH (UKL, Bu6nuoreka [JOK

HOMCHKJIaTypa

https ://m.edsoo.ru/ff0d67ca
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43 [lonyueHnne n xuMn4yeCKle CBOMCTBA bu6motexa LIOK
OCHOBaHU U https ://m.edsoo.ru/ff0d67ca
Kucnotst: cocras, knaccu gy kanus, bu6nuoreka [JOK

44
HOMEHKJIaTypa https ://m.edsoo.ru/ffOdfee2

45 [NonyueHue u XuMHU4YeCKHE CBOMCTBA bubnuotexa LIOK
KHUCJIOT https ://m.edsoo.ru/ff0dfee2
Conu (cpeaHue): HOMCHKIATYpa,

46 cnoco((SI)lI3 HILJI )eHI/ISI XI/IMHquKHe bubmorexa [IOK

. ¥ ’ https ://m.edsoo.ru/00ad94 74
CBOMCTBA
[Ipakrtuueckas padora Ne 6. Pemenue
SKCIIEPUMEHTAIIBHBIX 33Ja4 10 TEME bu6mmotexa LIOK

47
«OCHOBHBIE KJIaCChl HEOPTaHMYECKUX https ://m.edsoo.ru/00ad9b7c
COCZIMHECHUI

48 I'enernyeckas CBsI3b MEXAY KlaccaMu bubnnoreka [IOK
HEOPTaHUYECKUX COSMHECHU N https ://m.edsoo.ru/00ad9a50

. bubmmoreka [IOK

49 O0001eHE U cCUCTEMAaTU3ALIMA 3HAHWIA https 7/m.edsoo.ru/00ad9ch?
KontposnbHas padora Ne3 no teme

50 "OCHOBHEBIE KIIACCHI HEOPTaHUYECKU X 1 bubmnotera LIOK

. p https ://m.edsoo.ru/00ad9ela
COCAMHCHUI
[TepBBIc MONBITKA KIIACCH (DM KaI[HH
51 XI/II\I/)II/I‘IGCKI/IX 2JIEMEHTOB ?}OHSII;I/IG o bubmorera [IOK
i https ://m.edsoo.ru/00ad9ffa
TPYIIaxX CXOIHBIX 3JIEMEHTOB
Ileproguueckuii 3aK0H U
59 I pHox N i bubmoreka IIOK
CPUOIMHCCKAT CHCTEMA XHMHIHCECKIX https ://m.edsoo.ru/00ada52c
aneMeHToB /I. . Menaeneera
53 [lepronpl, TP yIIIBI, TOATPYIIIIEI bubnnorera LIOK

https ://m.edsoo.ru/00ada52c
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Ctpoenue atoMoB. COCTaB aTOMHBIX

Bu6nunoreka [JOK

>4 simep. M3oTorsr https ://m.edsoo.ru/00ada342
CtpoeHue 3IeKTPOHHBIX 0007I04YEK
55 P P I . bu6mmoreka [IOK
ATOMOB S/ICMCHTOR 1ICPHOMIHECCKOU https ://m.edsoo.ru/00adaéhc
cuctemsl JI. 1. MenaeneeBa
XapakTepucTUka XMMAYECKOTO
3JIEMEHTA 10 €r0 MOJ0KEHUIO B bubmmoreka [IOK
56 .
[lepunonuueckoii cucreme . 1. https://m.edsoo.ru/00ada824
Menneneena
3unauenue [lepuoanueckoro 3akoHa ass
57 pa3BUTHUS Hayku U nipakTuku. 1. W. bubmuoreka [IOK
MenpeneeB — y4€Hbli, I€Aaror u https ://m.edsoo.ru/00ada96e
rpaXJIaHUH
58 DJIEKTPOOTPULIATENLHOCTH ATOMOB bubnmoreka [IOK
XAUMHUUYECKH X JIEMEHTOB https ://m.edsoo.ru/00adaab8
59 o bubmuoreka IIOK
OHHAA XHMHIHCCKA CBAD https ://m.edsoo.ru/00adac34
60 KoBaneHnTHas nmonsipHas XuMu4eckas bubmuotexa LIOK
CBSI3b https ://m.edsoo.ru/00adaab8
61 KoBanienTHas HenmoisipHasi XAMUYECKast bubmuoreka [IOK
CBSI3b https ://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62 Crenens okucaeHus https://m.edsoo.ru/00adae28
63 OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIC bubmmoreka [IOK
peakuuu https ://m.edso0.ru/00adb076
64 OKuCIUTENN U BOCCTAHOBUTEIHN brbmorexa [IOK
https ://m.edsoo.ru/00adb076
65 Kontponbsnas pabora Ne4 mo teme 1 bubnmnoreka LIOK
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«CTpOGHI/Ie aroma. XMMHYECKAs CBS3b)

https ://m.edso0.ru/00adb486

66 PezepBHbIii ypok. O000IIEHNE 1 1 bu6mmotexa LIOK
CUCTEMaTU3al U 3HAHUI https ://m.edsoo.ru/00adh33c
67 PezepBHbIii ypok. O000meHNE U 1 bu6mmotexa LIOK
CHUCTEMaTH3alis 3HaAaHUNH https ://m.edsoo.ru/00ad9ch2
68 PezepBHblii ypok. O0001IIeHNE U 1 bubmmotexa LIOK
cCUCTEMaTH3alis 3HaAHUIH https //m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB 110 68 4

[TPOTPAMME
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9 KJIACC

KoauvecTBo yacos DJIeKTPOHHBIE
Ne Hara M@ posbie
Tema ypoka Kontpoabubie | IlpakTudeckue op
n/m Bcero u3ydeHusi | oOpazoBaTeJibHbIE
padoThI padoThI
pecypcebl
[lepuonnuecknii 3aK0H.

1 [lepnonuueckas cucrema 1 Bu6nuoreka [JOK
XUMHYECKH X d7iemMeHToB []. 1. https ://m.edsoo.ru/00adb59
MeneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOWCTB XUMUUYECKUX JIEMEHTOB 1 bubmorera [JOK

. https ://m.edsoo0.ru/00adb6b6
MEePBBIX TPEX MEPUOJIOB
Krnaccudukanust 1 HoMeHKIaTypa bubmotexa LIOK

3 1 :

HEOPraHUYECKUX BEILECTB https //m.edsoo.ru/00adb7e2

4 Bu bl XuMu4eckoy CBSI3H U TUIIHI 1 Bbu6nunorexa [JOK
KPUCTAJUIMYECKU X PEIIETOK https ://m.edsoo.ru/00adbac6
KonTponbsHas padora Nel o reme

5 «IloBTOpEHUE U yriTyOJICHUE 3HAHU T 1 1
OCHOBHBIX pa3/ieioB Kypca § Kiacca»

Knaccuduramus XaMuaecku X bubnunoreka LIOK

6 . 1 .
peaKrii 0 pasInUHbIM IPU3HAKAM https ://m.edsoo.ru/00adbcb0
[TonsiTHE O CKOPOCTH XMUMHUYECKOU

7 €aKIU1 Homine 0 TOMOTCHHBIX U 1 Buommoreia LIOK
PCAKIHH. https ://m.edsoo.ru/00adbe9a
TeTEePOreHHBIX PEeaKIIUAX
[lonsiTue 0 XMMUYECKOM PaBHOBECHUU.

P bu6nmmoreka [IOK

8 ®daxTopbl, BIUAIOLKE HA CKOPOCTh 1

XUMHYECKOM PECAaKH U ITOJIOXKCHHUEC

https ://m.edsoo.ru/00adc28c
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XUMHUYCCKOTO PABHOBCCHU A

OKHCIINTEIHLHO-BOCCTAHOBUTEIILHBIC

Bu6nunoreka [JOK

9 peakuuu https ://m.edsoo.ru/00adcade
Teopus 3JIEKTPOIUTUYECKON
10 muccorranyu. CHUIbHBIE U ClIa0bIe bubmiorexa LIOK
' https ://m.edsoo.ru/00adcd68
AJICKTPOJTUTHI
11 1 . bubmuoreka IIOK
OHHDIC YpaBHCHHA peakilih https ://m.edsoo.ru/00add448
XUMHYECKUE CBOMCTBA KUCIOT U
12 . . bubmuoreka IIOK
OCHOBANMH B CBETE TP f’uCTaBHeHHH https ://m.edsoo.ru/00add5d8
00 3JIEKTPOTUTHYECKON M CCOIUAIlUN
Xu €CKHe CBOMCTBA COJICH B CBETE
13 i 13 Ié 1Ba CoNeH B EBET bu6mmoreka [IOK
TIPCACTABJICHII O . https ://m.edso0.ru/00add8b2
AJICKTPOTUTUYECKON TUCCOLMAIIUN
14 Ilonsgrue o TmapoaN3€e conei bubmorera TIOK
P https ://m.edsoo.ru/00add9d4
15 O06001meHNe ¥ cUCTEMaTH3aI S bubmuoreka IIOK
3HAHUU https ://m.edsoo.ru/00addd 12
IIpakruueckas padora Ne 1.
16 «Il’)emel;l;:le 31(:112 Hl\:eHTanLHHX bubmorera [IOK
p https ://m.edsoo.ru/00addbfa
387144
Kontponsuas padora Ne2 o teme
17 5 P P 1 Bu6nunoreka [JOK
(JICKTPOJTHHCECKAA JICCOMMATLHA. https ://m.edsoo.ru/00addecO
XUMUYECKHUE PEAKIUH B PACTBOPAX)
06 XapaKT epPUCTHUKA raI0T€HOB.
18 Xﬂmaﬂ paKt pI:I IR FAIOTEHOB bubmuoreka IIOK
MHYECKHE CBOMCTBA HA MPUMEPE https ://m.edso0.ru/00addfe?
xjopa
19 Xnoposogopon. CoiisiHast KUCIIOTa, bubnuotexa LIOK
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XUMHUYCCKHEC CBOﬁCTBa, IMOJIY4YCHHC,
IIPUMCHCHUC

https ://m.edsoo.ru/00ade104

Ipakruueckas pabora Ne 2 o Teme

20 I cHIe . bu6mmoreka [IOK
«HOIYH HH._ COHfIHOH KACITOTEL, https ://m.edsoo.ru/00ade 348
n3ydeHue e€ CBONCTBY
Beruncnenus no ypaBHeHUSIM

21 MUYECKU X PEaKIHi, €CJIU OJTUH U3 buomorera LIOK
x [HIX PCAIHH, S ON https ://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE

29 OO0mas xapakTeprucTUKa YIEMEHTOB bubnmoreka [IOK
VIA-rpynmsl https //m.edsoo.ru/00ade64a
AnnotponHbie MOIU(PUKAIINN CEPHI.

23 Haxoxxnenue cepol 1 €€ coeTnHEeHHN bu6nuoreka [JOK
B npupoie. XUMHYECKUE CBOICTBA https //m.edsoo.ru/00ade64a
cepbl
CepoBoi0po1, CTpOCHHUE, bubmmoreka [IOK

24 .

(dv3rYecKre U XUMHYECKUEe CBOMCTBA https ://m.edsoo.ru/00ade802
Oxcu sl cepbl. CepHas KUCIIOTA,
25 ¢u3nyecKue U XMMUYECKUE CBOHCTBA Buonuoreia LIOK
’ https ://m.edsoo.ru/00adea28
MpUMEHEHHE
XWMHUYECKUE PEAKLIUH, JICKALWE B
OCHOBE IPOMBILIIIEHHOTO crIocoba

%% ITOJTy4E€HUSI CEPHOU KM CIIOTHI. bu6moTtexa LIOK
XUMHUYECKOE 3arpsi3HEHUE https //m.edsoo.ru/00adec8a
OKpYKaroIlle cpeaibl COEIMHEHUSIMU
Cephl

97 Brruncnenne MaccoBO# JOJIM BBIXO4a bu6nmoreka [IOK
MPOJIyKTa Peakiuu https //m.edsoo.ru/00adec8a

28 OO0mmast XapaKTeprUCTHKA DIIEMEHTOB bubmmoreka [IOK
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VA-rpymmnsl. A30T, pacipoCTpaHeHHe
B IIpUpOAE, PU3NYECKUE U
XMMHYECKHE CBOWCTBA

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

AmMmHak, ero pu3n4ecKue u

29 . bubmuoreka IIOK
XAMHHECKHE CBOMCTRA, TOTYHEHHE 1 https ://m.edsoo.ru/00adf004
MIPUMEHCHHE
[Ipa eckas padbota Ne 3 mo teme

30 II')I (CHHeCcka pabot Ho e bubnuotexa LIOK
(HIOTYICHIC aMMUAKA, H3YACHHE Cro https //m.eds00.ru/00adf180
CBOMCTB»

31 A30THast KUCIIOTa, e€ u3nyeckue u bubnuotexa LIOK
XUMHUYECKHE CBOMCTBA https ://m.edsoo.ru/00adf306
Hcnonp3oBanue HUTPATOB U CONEH
aMMOHHS B KQUECTBE MUHEPATbHBIX

32 TOOpeHn. XUMHUYECKOE bubmuorexa [IOK
YROOP ' . https ://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYXKAIoIIeH Cpesibl
COEIMHEHUSIMU a30Ta
doc . Oxcun doc a u

33 q)OC(g)(;) pHa;I mcng);)a q?i())yrl)sn(;g:me " brbmorexa IIOK

p L https ://m.edsoo.ru/00adf68a
XUMUUYECKHE CBOMCTBA, MIOTYICHUE
Ucnonws3zoBanue docdaros B
Ka4eCTBE MUHEPAITBHBIX YIOOPCHUH. bubnmoreka [IOK

34 o .
3arpsi3HEHHE IPUPOIHOMN CPEJIBI https ://m.edsoo.ru/00adfc20
¢oc paramu
VYrnepon, pacnpocTpaHeHHE B

35 pu I()) Iel l(;)mnlzlec;e 1 XUMUYCCKHEC bubmorera LIOK

p P e https ://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxcupl yriaepoaa, ux Gu3u4ecKue u bubnunoreka LIOK

XAUMHUYECKUE CBOIICTBA.

https ://m.edsoo.ru/00adfebe
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DKoJIoTHYECKU e MPOOIEeMBlI,
CBsi3aHHBIE ¢ OKcHIoM yriepoaa (1V)

37 VYronpHas KUCIOTa U €€ COJTH brbmorexa [IOK
https ://m.edsoo.ru/00ae006¢c
[Tpakrraeckas padora Ne 4 o Teme
38 "Tlony4yeHue yrieKkuciaoro rasa. bubmmotexa IIOK
KauecTBeHnHas peakuus Ha KapOoHaT- https ://m.edsoo.ru/00ae027e
noH"
[lepBoHauanbHbIE TOHATHS 00
39 OpraHMYEeCKUX BEIIECTBAX KAK O bubmorexa [JOK
p o https ://m.edso0.ru/00ae054¢
COCIMHEHHUSIX yTIIepoia
40 KpeMHuuii u ero coeqauHEHUS bubmorera [IOK
p o https ://m.edso0.ru/00ae080a
Ipakruueckas padora Ne 5. Pemenue
41 SKCIIEPUMEHTAIIBHBIX 33/1a4 10 TEME bubnmnoreka [IOK
«Bakneimme HeMeTauIbl U UX https ://m.edso0.ru/00ae0bf2
COCTMHECHHU S
KonTponsnas padota Ne3 mo teme
42 «BaxHeime HeMeTauIbl U UX 1 brbmorexa [IOK
https ://m.edsoo.ru/00ae0e18
COCTUHEHHU S
OO0mast XapakTepUCTUKAa XUMHUYIECKU X
3JIEMEHTOB — METAJLJIOB.
Metannuyeckasi CBSI3b U bubmuoreka [IOK
43 _
METaJUIMYeCcKass KpUCTALIINYECKAs https ://m.edsoo.ru/00ae103e
peméTka. Pu3nuecKue CBOMCTBA
METaJIIOB
44 XHUMHUYECKHE CBOMCTBA METAJLJIOB. bubmuoreka IIOK

DJEKTPOXUMUYECKUMN P

https ://m.edso0.ru/00ae1156
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Hal'[piDKeHI/Iﬁ MCTAJJIOB

Obume criocoOb! oMydeHust

MeTaioB. CraBel. BeranciaeHus mo

bu6mmoreka [IOK

45 YPABHCHIAM XHMHUHCCKI X PCAKIIHH, https ://m.edso0.ru/00ae1156
€CIIM OJIMH M3 PEareHTOB COJICPIKUT
MpUMECH
46 [ToHsiTHE 0 KOPPO3UH METAIIIIOB bubmorexa HOK
pp https ://m.edso00.ru/00ae1278
bu6nuoreka [JOK
47
[enotmere Meraus! https ///m.edso0.ru/00ae14b2
48 OKcuapl ¥ THAPOKCUIBI HATPUSA U bubmuoreka [IOK
KaJIus https ://m.edso0.ru/00ae14b2
49 IllenoyHO3eMeIbHBIC METAIUIBI — bubmuoreka [IOK
KaJILLIUYA U MarHUu https ///m.edso0.ru/00ae15e8
50 Bakueiinme coenHeHNS KaabIUs buGnnorexa LIOK
4 H https ://m.edsoo.ru/00ae15e8
51 O06001IEHE U CHCTEMATH3AI S
3HAaHUH
59 JKéctkocTh BOMIBI U cIOCOOBI €€ Bu6nuoreka [IOK
YCTpaHEHHUS https ://m.edsoo.ru/00ae 1886
IIpakTuueckas padora Ne 6 o TeMe
53 ")IIZ" P . Bu6nunoreka [JOK
E€CTKOCTh BOJIBI M METOJIBI €6 https ://m.edsoo.ru/00aelae8
ycTpaHeHus"
. bu6nmmoreka [IOK
54 AmoMHIA https ://m.edsoo.ru/00ae1c64
55 Am@oTepHbBIE CBOWCTBA OKCHIA U bubmuotexa LIOK
THIPOKCHAA https ://m.edsoo.ru/00aelc64
56 Keneso bubnuoreka [JOK
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https ://m.edso0.ru/00ae1d86

OI(CI/II(BI, TUAPOKCUBI U COJIN KCJIC3a

Bu6nuorexa [JOK

> (I u xenesa (111) https ://m.edso0.ru/00ae35e6
O000I1IIEHNE U CUCTEMATH3AI[ U

58 3HaHUU
[paktuyeckas pabota Ne 7. Pemenne

59 AKCIIEPUMEHTAIBHBIX 33/1a4 110 TEME bubnnoreka LIOK
«BakHennme MeTauibl ¥ UX https://m.edsoo.ru/00ae3de8
COCITMHEHUSD»
Boraucnenus no ypaBHeHHUSIM
XUMHUYECKH X PEaKIUii, €CITH OJ1H U3

60 pEeareHTOB JIaH B U30BITKE MIIH bubnunoreka LIOK
COJIEPKUT IIpUMecH. Beruncnenus https ://m.edsoo.ru/00ae1750
MacCOBOM JIOJTU BBIXOJIa TIPOYKTa
peaxkiuuu

61 O0o01eHne 1 cucTeMaTU3alus
3HaHUI
KonTponbHas padora Ne4 o reme

62 «Baxuelnme MeTaJuThl U UX 1
COCITMTHCHU DY

63 BemectBa u Mmatepuaisl B bubnnoreka LIOK
MOBCEIHEBHOMN XKU3HU YEIOBEKA https ://m.edsoo.ru/00ae3f50
XuMHYECKOe 3arpsi3HEHNE bubmmoreka [IOK

o4 OKP VKA ILIEN CpebI https://m.edsoo.ru/00ae4270

65 Ponp xuMuu B perieHun bu6motexa LIOK
AKOJIOTHYECKUX MPOOIIeM https //m.edsoo.ru/00ae4270

66 PezepBHblii ypok. O600meHE U bu6mmotexa LIOK

CHUCTCMAaTHU3al s 3H aHuN

https //m.edso0.ru/00ae0d0a
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https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

67 PezepBHbIii ypok. O600mIeHE U 1 bu6motexa LIOK
cucTeMaTu3anus 3HaHuil https ://m.edsoo.ru/00adb33c
68 PezepBHblii ypok. O6001meHE U 1 bubmuotexa LIOK
cucTeMaTu3anus 3HaHui https ://m.edsoo.ru/00ad9ch?2
OBIIEE KOJIMYECTBO YACOB I1O 68 4

[TPOI'PAMME
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https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YUYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIbBHBIE YYEBHBIE MATEPHUAJIBI IUIS1 YYHEHUKA

» Xumusi, 8 kinacc/ I'abpuensn O.C., OctpoymoB WU.T'., Cnagkos C.A.,
AxunoHnepHoe o0mecTBo «M3narenscTBo «lIpocBeenney

» Xumus, 9 knacc/ I'abpuensa O.C., Octpoymos WN.I'., Cnagkos C.A.,
AxnmonepHoe o01ecTBo «M3narenbcTBo «IIpocBemeHney

METOANYECKHUE MATEPHAJIBI UIAA YUYUTEJIA

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETU
HUHTEPHET
https://m.edsoo.ru/
https://vpr.sdamgia.ru/
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