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MMOSICHUTEJIBHASA 3AITUCKA

ITporpamma mo XMMuHM Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHMs COCTAaBICHA HA OCHOBE TPEOOBaHMH
K pe3yinbTaTaM OCBOCHHS OCHOBHOW 0Opa3oBaTEeIbHONW IIPOrpaMMBl OCHOBHOIO OOMIETO 0Opa3oBaHMA,
npencraBieHHEEIx B @T'OC 00O, a Takke Ha OCHOBE (enepanbHON pabodeld mporpaMMbl BOCITHUTAHUS M C
y4€TOM KOHIENIMH TpenofaBaHus Y4eOHOro mpeaMera «XHUMHS» B 00pa30BaTeNbHBIX OPraHU3AIMAX
Poccuiickoit ®enepanum.

IMporpamma mo XumuM 1a€T MPEACTABICHHE O LENAX, OOmel cTpaternu OOy4YEHHs, BOCIHTAHUS U
pa3BuTHs OOy4aromIMXCA CPEACTBAMH YUEOHOTO TIpeaMeTa, YCTaHABIMBACT O0S3aTENBHOE IPEIMETHOE
coJepkaHne, NMPEeNyCMaTPUBAET PACIpENeNICHNE €ro Mo KiaccaM M CTPYKTYPHPOBAHHUE IO pa3fienaM M TeMaM
NpOrpaMMbl 110 XHMHH, OIPENENACT KOJNWYECTBEHHbIE M KadEeCTBEHHBIC XapaKTEPHCTHKH COJCpKaHMA,
PEKOMEHIYEMYIO IIOCIECIOBATEIbHOCTh M3YYCHHS XMMUH C YIETOM MEXIPEIMETHBIX W BHYTPHUIPEIMETHBIX
CBSI3€H, JOTMKH y4eOHOrO IpOIECca, BO3PACTHBIX OCOOEHHOCTEH OOyJaroUIMXcs, ONpPENEsieT BO3MOXKHOCTH
IpeAMeTa T pealn3anuil TpeOOBaHUH K pe3yIbTaTaM OCBOCHHUSI OCHOBHOW 00pa30BaTeNbHOM IMPOrpaMMbl Ha
YPOBHE OCHOBHOTO 00IIero oOpa3oBaHMs, a Takke TPeOOBaHWII K pe3ynbTaTaM OOy4eHHsS XMMHHU Ha YPOBHE
Hene M3ydeHus IpeaMeTa W OCHOBHBIX BHJIOB Y4YE€OHO-TIO3HABATEIBHOW [ESTENFHOCTH OOyJaromerocs Mo
OCBOCHHIO y4eOHOTO COJIePIKaHMS.

3HaHWE XWMUH CIy)XHT OCHOBOH Jist (OPMHUPOBAHUS MHPOBO33PEHHS OOy4aromerocsi, €ro
NIPEACTaBICHUI O MaTepHaJbHOM €AMHCTBE MHpPA, BAXKHYI0 pOJb WIpaloT (OpMHUpPYEeMble XHMHEH
MIPEACTABICHUS O B3aMMOIPEBPAIICHUSIX JHEPTHH W 00 3BOJIOIMHU BEIIECTB B MPUPOJE, O IYTAX PEIICHUSA
IJ00ATBHBIX MPOOJIEM YCTOHUYMBOTO DPAa3BHTHsS YEJIOBEUECTBA — CHIPHEBOH, SHEPIrEeTHYECKOH, NMHUILIEBOH H
9KOJIOTUYECKON 0€30MacHOCTH, MPOOIIEM 3APABOOXPAHCHHS.

Wzyuenue xumuu:

CHOCOOCTBYET pean3alii BOZMOXHOCTEH ATIsl caMOpa3BUTHS U (OPMUPOBAHUS KyJIbTYpHI JINIHOCTH, €&
o0meit 1 GpyHKINOHAIBHOH IPaMOTHOCTH;

BHOCHT BKJaJ B (hOPMHPOBaHNE MBIIUICHNS W TBOPYECKHUX CIOCOOHOCTEH OOYdYaroIIMXCsl, HABBIKOB MX
CaMOCTOSATENILHOM yaeOHON AEATEIBHOCTH, SKCIIEPUMEHTAIIBHBIX M HCCIIEIOBATENBCKUX YMEHUH, HEOOX0IMMBIX
KaK B [IOBCEIHEBHOH XW3HHU, TaK U B MPOPECCHOHATBHON IESTENbHOCTH;

3HAKOMHUT €O cHenn(HUKOH HAayYyHOTO MBIIUICHUS, 3aKJIaJbIBACT OCHOBHI IEJIOCTHOTO B3IJIAJa Ha
€IIMHCTBO TIPUPOJIBI U YEJIOBEKA, SIBISIETCS] OTBETCTBEHHBIM 3TalloM B ()OPMHUPOBAHMH E€CTECTBEHHO-HAYYHOU
IPaMOTHOCTH 00Y4YalOIINXCS;

croco0cTByeT (POPMHUPOBAHUIO IECHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-HAYYHBIM 3HAHHSIM, K IIPUPO/IEL,
K 4eJIOBEKY, BHOCUT CBOH BKJIaJl B 9KOJIOTHYECKOE 00pa3oBaHNe 00yUJarONnIXCs.

JlanHble HampaBieHUs B OOYYEHHMHM XHMHH O0€CHedYHMBAIOTCS CIENU(UKON comepkaHus y4eOHOTro
NIpeAMeTa, KOTOPBIH SABISIETCS MEJarormdeckKd aJalnTHPOBaHHBIM OTpPa)KCHHEM O0a30BOM HAayKM XWMHH Ha
OIIPENEIIEHHOM JTane €€ pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHMsI OPHEHTHPOBAH HAa OCBOCHHE O00YYaIOIINMHUCS
CHCTEMbl TEpBOHAYAIbHBIX IOHATHH XHMHUH, OCHOB HEOPIaHMYECKOH XHMHHM M HEKOTOPBIX OTAENBHBIX
3HAYMMBIX ITIOHATHH OPraHN4eCKOW XUMHHU.

CrpykTypa conepKaHHs NMPOTpaMMbl 110 XUMHH C(OPMHUPOBAaHa HA OCHOBE CHCTEMHOTO I0/AX0/a K €&
n3ydyenuto. CoepKaHue CKIIabIBACTCS M3 CHCTEMBI IOHATHI O XUMHYECKOM 3JIEMEHTE M BEIIECTBE U CHCTEMBI
MOHATHH O XUMHUYecKoH peaknuu. OO0e 3TH CHUCTEMBI CTPYKTYPHO OPraHM30BaHBl 110 IPHUHIHILY
MOCIEI0BATENBHOrO Pa3BUTHS 3HAHUH HA OCHOBE TEOPETHUUYECKHUX MPEACTABICHUN Pa3HOrO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YU€HHs KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuoguueckoro 3akoHa J[. 1. MeneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— Y4€HUS O CTPOEHUM aTOMa M XMMUYECKOH CBSI3H;

— MpEeJCTaBIICHNUH 00 3JIEKTPOIIMTHIECKON INCCOMAIINY BELIECTB B pPACTBOpaXx.

Teoperndeckue 3HaHMS PAcCMaTPUBAIOTCS Ha OCHOBE SMIIUPUYECKH MOIYYEHHBIX U OCMBICIEHHBIX
(aKkToB, Pa3BUBAIOTCS IOCIEJOBATENBEHO OT OJHOTO YPOBHS K JIPYrOMY, BBIIOJHSS (DYHKIMH OOBSICHEHUS U
IIPOTHO3UPOBAHUS CBOICTB, CTPOEHUS U BO3MOKHOCTEHM MPAKTHUECKOTO NMPUMEHEHHS U MOIy4eHUs] U3ydaeMbIX
BEIIECTB.



OcBoeHHE TPOrpaMMbl IO XHMHUH CIOCOOCTBYET ()OPMUPOBAHHUIO IIPEACTABICHHA O XUMHYECKOH
COCTABJIIIOIEH HAay4HOH KapTUHBI MHUpPa B JIOTMKE €€ CUCTEMHON MNPHUPOAbI, LIECHHOCTHOI'O OTHOLIEHHUS K
HayYHOMY 3HAHHUIO U METOJAaM IO3HaHWA B Hayke. V3ydeHne XMMHM MPOUCXOAUT C NMPHUBJICUCHUEM 3HAHUH U3
paHee U3y4eHHBIX YIeOHBIX peameToB: «OKpykaroumii Mupy», «buonorus. 5—7 knacce» u «dusnka. 7 Kmacey.

ITpn w3ydeHNHM XUMHH HPOUCXOIUT (OPMUPOBAHHE 3HAHMH OCHOB XMMHYECKOW HAyKH Kak 001acTH
COBPEMEHHOTO €CTECTBO3HAHMSA, NPAKTUYECKOH JESITENPHOCTH YEJNIOBEKa M KaK OJHOTO W3 KOMIIOHEHTOB
MHPOBOH KyJbTyphl. 3a7ada y4eOHOro MpeIMeTa COCTOUT B (JOPMHUPOBAHUN CHCTEMbl XMMHUUECKUX 3HAHUH —
BaXHEWMX (PaKTOB, TMOHATHIH, 3aKOHOB M TEOPETHUYCCKUX IIOJIOKEHHH, JOCTYIHBIX 0000IIeHHIA
MHPOBO33PEHUECKOTO XapaKTepa, s3bIKa HayKH, B MIPUOOIICHNN K HAyYHBIM METOAaM MO3HAHMS NIPU M3YUCHHUU
BEIIECTB U XUMHUYECKHX PEAKLHi, B (POPMHUPOBAHNH U Pa3BUTHH ITO3HABATEIbHBIX YMECHUH U UX NMPHIMEHEHUH B
y4eOHO-TIO3HABATENPHOM W y4eOHO-HCCIEOBATEIbCKOM JEATEIBHOCTH, OCBOCHHH TPABWI 0E30IIacHOTO
oOpalneHuns ¢ BEIECTBAMH B IOBCEAHEBHOM KHU3HU.

ITpn M3y4eHnn XMMHUK Ha YPOBHE OCHOBHOTO 00I11ero 00pa3oBaHMs Ba)KHOE 3HAYCHUE MPHOOPENN TaKne
LEIH, KaK:

— (QopMHpOBaHWE WHTEIUICKTYaJbHO pa3BUTOH JIMYHOCTH, TOTOBOM K CaM00Opa3oOBaHUIO,
COTPYIHHYECTBY, CaMOCTOSITEIbPHOMY TIPHHSTHIO pEIICHWH, CIOCOOHOH amanTHpoBaThes K  OBICTPO
MEHSIOMINMCS yCIIOBHSM JKU3HH;

— HaIpaBJICHHOCTh OOYYeHHs Ha CHCTEMAaTHYECKOe NPHOOIIEHHE O0YJaIoMMXCA K CaMOCTOSTENbHOMN
TIO3HABATEJILHON JIESATENbHOCTH, HAyYHBIM METOJaM IO3HaHUs, (OPMHUPYIOUIMM MOTHBAIMIO W pa3BUTHE
CHOCOOHOCTEH K XMMUH;

— o0ecrieueHne yCIOBHUH, CHOCOOCTBYIOIINX NMPHOOPETEHMIO O0Yy4alomMMUCS ONbBITa Pa3sHOOOpa3HOH
JEATEIbHOCTH, TIO3HAHWS W CaMOIO3HAHUS, KIIOYEBBIX HABBIKOB (KIFOUEBBIX KOMIIETCHIMH), HMEIOMNX
YHHBEpCaIbHOE 3HAUCHHE JUIS PA3IMYHBIX BUIOB JCATEILHOCTH;

— (popmupoBanue obmIel (yHKINOHAIBHOHN N €CTECTBCHHO-HAYIHON TPaMOTHOCTH, B TOM YHCIIE YMEHUH
OOBSICHATB U OLICHUBATH SIBIICHUS OKPY)KAIOIIEr0 MUPA, UCIONb3YsI 3HAHUS M OIIBIT, TOJIYYCHHbIC ITPU U3YICHUH
XMMUH, IPAMEHATH UX NPU PEIICHUH NPOOIJIEM B IOBCEJHEBHOM KH3HU U TPYJOBOH IESATEIBHOCTH;

— (opmupoBaHre y 00ydaronIuxcss T'yMaHHCTHYECKUX OTHOIICHHUH, MOHUMAHUSI IEHHOCTH XUMHUYECKHX
3HAHMH JUTA BBIPAOOTKH HKOJIOTHYECKH LENECO00pPa3HOro MOBEACHNS B OBITY U TPYAOBOH NEATEILHOCTH B LIEIAX
COXpaHEHHS CBOETO 37I0POBbsSI M OKPY>Karolle MPUPOTHON CPEIbI;

— pa3BUTHE MOTHBAIMU K O0YyYEHMIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIIO M CAMOBOCHHMTaHHIO Ha OCHOBE
YCBOGHHS O0IEUENIOBEYECKUX LEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY IPOQHIS M HAIPaBICHHOCTH
JanbHeHIero ooydeHusI.

OOmiee ymca0 4acoB, OTBEACHHBIX ML N3yYCHMS! XMMHU Ha ypOBHE OCHOBHOTO O0IIEro 00pa3oBaHMS,
coctaBisieT 136 gacoB: B 8 kiacce — 68 yacoB (2 yaca B HeJlelro), B 9 kiracce — 68 gacoB (2 yaca B HEJIEINIO).



COJEPKAHUE OBYUYEHUSA

8 KJIACC

I[lepBoHayaJbHbIE XUMHYECKHE TIOHATHS

[Ipeamer xumuu. Poinp XMMHUM B KM3HM 4YelOBEKa. XUMHUS B CHCTeME HayK. Tena W BellecTsa.
®u3nyeckue CBOMCTBA BEIIECTB. ATpEratHoe COCTOsSHUE BellecTB. IloHATHE 0 MeTONaxX MO3HAHUS B XUMMH.
Uuctsie BemecTBa u cMecH. CIiocoOb! pa3ieneHus cMecei.

ATOMBI ¥ MOJICKYJIB. XMMHUYECKHE IeMeHThl. CHMBOJIBI XUMHYECKUX AJIEMEHTOB. [IpoCcThIe M CIIOXKHEBIE
BelIecTBa. ATOMHO-MOJICKYJISIPHOE YICHHE.

Xumrmdeckas (opmyia. BaleHTHOCTE aTOMOB XMMHYECKHX AJIEMEHTOB. 3aKOH IMOCTOSHCTBA COCTaBa
BemecTB. OTHOCHTENbHAas aroMHas wmacca. OTHOCHTENBbHAs MOJIGKYISIpHas wmacca. MaccoBast mons
XUMHUYECKOTO 3JICMEHTA B COCIUHCHUN.

KomnuectBo BemectBa. Monb. MomsipHas Macca. B3auMocBs3b KoiMyecTBa, MacChl U 4HCIa
CTPYKTYPHBIX €IWHHUII BemecTBa. Pacuérel mo hopMynaM XUMUIECKHX COCTUHEHUH.

Om3nyeckie U XUMHICCKHE SBICHUSA. XUMHUYIeCcKast peakuus u e€ Ipu3HaKd. 3aKOH COXPaHEHUsI MacChl
BEIIeCTB. XWUMHYCCKHE ypaBHEeHHSA. Kiaccumpukamums XUMHYECKHX peakiuil (COeIWHECHUS, Pa3IIOKEHIUS,
3aMeIeHus, OOMEHa).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XHMHYECKOU IOCYIOH, IpaBmiIaMi paboTHl B MabopaTopuu M IMpuéMaMu OOpaIieHus ¢
mabopaTOpHBEIM 00OPYIOBaHUEM, HM3YYCHHE W ONHCAaHHE (U3UICSCKAX CBOWCTB 00pa3IoB HEOPTaHUIECKUX
BeIIecTB, HaOMroneHue pU3NIecKuX (IUIaBICHUE BOCKA, TassHUE JIbJIa, paCTHPAHHE caxapa B CTYIIKE, KUIICHUE U
KOHJICHCANHS BOJIBI) M XUMUYECCKHUX (TOPEHUE CBEYH, IPOKAINBAHIE METHOW MIPOBOJIOKH, B3aUMOICHCTBIE Mea
C KHCJIOTOH) SIBIICHH, HAOJMIOACHNE M OMMUCAHWE MPU3HAKOB MPOTEKAHUS XUMUYECKHUX peakIuid (pas3iioKeHHe
caxapa, B3aMMOJACHUCTBHE CEpHOW KHCIOTHI C XJIOpHUAOM Oapus, pasmoxkenue ruapokcuma menu (1) mpm
HarpeBaHWH, B3aUMOJICHCTBHE XKeJe3a ¢ pacTBopoM comu Menu (I1), m3ydeHne crioco0oB pasaeneHuss cMeceit: ¢
ITOMOINBI0 MarHuTa, (WIBTPOBaHHE, BBHIAPWUBAHWE, AUCTHIUIALNNSA, XpoMmarorpadus, MpOBEICHHE OYNCTKH
MTOBAPCHHOM CONM, HaONIOJCHHE W OIMHCAHHE PEe3yNbTaTOB IPOBEICHUS OMbBITA, WLIIOCTPUPYIOIIETO 3aKOH
COXpaHCHHS MacChl, CO3/IaHNe MOJIeNIeH MOJICKY (IIapOCTEePKHEBBIX).

Baskneiiimne npeacTaBuTe M HEOPraHU4eCKUX BellecTB

Bozayx — cmech razoB. CocrtaB Bo3myxa. Kucmopon — sieMeHT u mpocToe BelnecTBo. HaxoxkaeHwe
KHCJIOpoAa B TpHUpoze, (U3NYEeCKHe M XUMHYECKHe cBoiicTBa (peakmum ropeHus). Okcuapl. [IprMeHeHme
kuciopona. CrocoOBl MOTydeHHs KHCIOpoAa B J1abOpaTopruu M MPOMBIIUICHHOCTH. KpyroBopoT Kuciopoaa B
npupoze. O30H — auIOTPOHAS MOTUPHKAIHS KACIOPOIA.

TenmoBoit d3PPEKT XUMHUECKOW PEaKIHu, TCPMOXHUMUYECCKHE YPAaBHCHHS, 9K30- U DHIOTEPMHUICCKHE
peakiuu. ToOIDIMBO: yroikb W MeTaH. 3arps3HEHUE BO3/AyXa, YCWICHHE MapHUKOBOTO 3(PQeKTa, paspylleHHEe
030HOBOI'O CJIOS.

Bomopox — »smeMeHT m TpocToe BemecTBO. HaxokmeHuwe Bomopoaa B Tpuponae, (U3NYECKHe H
XAIMHUYECKHE CBOWCTBA, MPUMEHEHHUE, CIIOCOOBI oMydeHns. KIcIoThI U cou.

MomnsipHbIil 006EM Ta30B. Pac4éThl M0 XUMUYECKAM YPaBHEHUSM.

Odmsnueckue CBOWCTBa BOIBL. Boma kak pactBoputenb. PacTBopsl. HachlmieHHBIE W HEHACHIICHHEIC
pactBopbl. PacTBOpHMOCTE BemiecTB B Bone. MaccoBasi 0N BEIIeCTBa B pacTBOpe. XHUMHYCCKHE CBOWCTBA
Boabl. OcHoBaHus. Posb pacTBOpOB B MpHUpoAe M B KU3HU dYelloBeKka. KpyroBopoT BoAbI B INPHUPOAE.
3arpsi3HeHue NpupoaHbIX BoJ. OXpaHa U OYUMCTKA IPUPOJHBIX BOI.

Knaccudukanus Heopranndeckux coenuHennil. Okcunpl. Kitaccudukamnus OKCHIOB: COJICO0pa3yromue
(OCHOBHBIC, KHCJIOTHBIC, aM(pOTepHBIE) W HecoleoOpasyromue. HomeHknatypa okcumoB. Dusmueckue u
XUMHUYECKHe CBOMCTBa OKcHIOB. [lomyueHne oKCUIoB.

OcuoBanms. Knaccudukanus ocHOBaHWE: MIEIOYM W HEPACTBOPUMBIC OCHOBaHWsA. HomeHKiatypa
ocHoBaHUU. DU3NUECKUe U XMMHUYECKUE CBOMcTBa ocHOBaHMM. [loyueHue ocHOBaHMIA.

Kucnorel. Kinaccudukarms xucinor. HomeHkmatypa kucior. OU3UYECKHEe U XHMHUYECKHAE CBOWCTBA
kucnot. Pan aktuBHoctu metaisioB H. H. bekeroBa. [lonydyenue kucinor.

Comu. Homenknartypa coneil. @usndeckue U XUMHU4ecKkue cBoiCTBa coneil. Iloxydenue coneil.



I'eneTmdecKast CBSI3b MEXKITy KJIaCCAaMU HEOPTaHUIECKHUX COCTUHECHUH.

Xumuueckuii Ikcnepumenm:

KayeCcTBEHHOE ONpeIeliCHHE COACP)KaHMs KHCIOpoJa B  BO3AyXe, IOIydeHHe, CoOHmpaHme,
pacro3HaBaHHE W W3Y4YCHHE CBOICTB KHCIIOPOJa, HAOIOJCHHE B3aMMOACHCTBHS BEIIECTB C KHCIOPOAOM M
YCIIOBHSI BOSHUKHOBEHUS U IIPEKpaIIeHUs ropeHns (Tiokapa), 03HaKOMIJICHHE ¢ 00pa3aMi OKCHIOB H OTIHCAHHE
WX CBOWCTB, IIOJNyueHHE, COOHMpaHHWe, paclo3HaBaHHNE W W3YYCHHWE CBOWCTB Bogopoaa (TOpeHHe),
B3auMozeiicTBre Bogopoaa ¢ okcuaoM mend (I1) (Bo3MoKHO HCTIONIB30BaHNE BHIACOMATEPHAJIOB), HAOIIOIEHHE
00pa3IoB BemEeCTB KOJINIECTBOM | MOJb, MCCIEIOBaHNE OCOOCHHOCTEH pPacTBOPEHHS BEIMIECTB C PA3TUIHON
PacTBOPUMOCTBIO, TIPUTOTOBJIICHHE PACTBOPOB C OMPENEIEHHOW MacCOBOH IOJEH pacTBOPEHHOTO BEIIECTBA,
B3aMMOJICHICTBHE BOABI C MeTaUIaMU (HaTpHEM M KaiblueM) (BO3MOXKHO HCIOJIH30BaHHE BHUACOMATEPHAIOB),
HCCIIeIOBaHHE 00pa3OB HEOPTaHWYECKUX BEIICCTB PA3IMYHBIX KIIACCOB, HAOIIOJCHWE W3MEHECHHS OKPACKH
WHAWKATOPOB B PACTBOPAx KHUCIIOT W IIesoueli, m3ydeHune BzammopercTBus okcuma menu (ll) ¢ pactBopom
CEepHOM KHCIIOTBI, KUCIOT C METajulaMHU, PEaKUUil HeHTpanu3anuy, MOJIydeHHEe HEPAaCTBOPUMBIX OCHOBAHMH,
BEITECHCHHE OJHOTO MeTala APYTHMM W3 PAacTBOpPa COJNH, PEIICHHE SKCICPUMEHTANIBHBIX 3a/ad I0 TeMe
«BaxHeiimme kiracchl HEOPTaHNYECKUX COCTHMHEHUI.

Hepuonnuecknii 3akon u Ilepuonnyeckas cucrema xumudeckux djemeHtos JI. U. Menpaeneena.
Crpoenne atoMoB. XumMuueckas ¢Bsizb. OKHCJIMTEJbHO-BOCCTAHOBUTEJIbHbIE PeaKLU

[lepBble MOMBITKN KJIACCH(PHUKAINN XUMHUECKUX AIIEMEHTOB. [IOHITHE O TpyMIIax CXOIHBIX AJIEMEHTOB
(erouHBle W IIEIOYHO3EMENBHBIE METAJUIBI, TaJOTCHBI, WHEPTHHIC Ta3bl). DIIEMEHTHI, KOTOpPHIE 00pa3yroT
amM(pOTepHBIC OKCUIBI U THAPOKCHUIBL.

Ilepnoguueckuii 3akoH. Ilepuonmyeckass cucrema xumuueckux ssemeHToB JI. M. Menpgeneesa.
KopoTtkomnepronnas u amuHHONIepHogHast Gopmbl [leprommdeckoil cucTeMbl XUMUYeckux siemeHTtoB J[. U.
Memnneneesa. [lepruonstr u rpymmel. Ou3ndeckuid CMBICT TTOPSIIKOBOTO HOMEpa, HOMEPOB MEPHONA W TPYIIIHI
JJIeMEHTA.

Crpoernne atoMoB. CocTaB aTOMHBIX siiep. V3oTombl. DnekTpoHsl. CTpOeHHE 3JIEKTPOHHBIX 000JI0YeK
aToMoB nepBbiX 20 xumuueckux sneMeHToB [lepumonuueckoit cucremsl . . MenneneeBa. XapakrepucTuka
XUMHUYECKOI'0 JIEMEHTA 10 ero nojoxkeHuto B Ilepuoanueckoit cucreme 1. . Menneneena.

3aKOHOMEPHOCTH W3MCHEHHUS pajgnyca aTOMOB XHMHUYECKHX JJIEMEHTOB, METADIMYCCKUX |
HEMETaJUTHIECKUX CBOWCTB 10 TPYIIIaM U IIEPHOIaM.

3nauenne [leproandeckoro 3akoHa U [lepnoquueckoil CHCTEMBI XUMHIECKUX JJIEMEHTOB JUIS Pa3BUTH
Hayku ¥ npaktuku. JI. 1. MenneneeB — yu€Hblil U TpakIaHuH.

Xumudeckass cBsi3b. KoBanmeHTHas (MONApHAS W HEMOJNSPHAs) CBSA3b. JJIEKTPOOTPHLATEIHHOCTD
XAMHUYECKHX 3JeMEHTOB. IOHHAS CBSA3b.

Crenerp okucieHus. OKUCITUTETHHO-BOCCTAHOBUTEIbHBIE peakuuu. [Ipomecchl OKUCICHUS |
BoccTaHOBICHHS. OKHCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

H3ydeHHe o00pa3IoB BEIIECTB METAJUIOB M HEMETAJUIOB, B3aMMOJCHCTBHE THAPOKCHIA ILHHKA C
pacTBOpaMu KHCIOT ¥ IIeJOo4YeH, IPOBEICHHUE ONBITOB, WIUTIOCTPUPYIOIIUX TPUMEPHl OKUCIUTEIHHO-
BOCCTAHOBHTEIFHBIX PEaKIUi (TOPEHHE, PEAKIH PAa3NIOKCHHS, COSTNHCHHUS).

Mesxcnpeomemmuwie ceasu

Peanmzamus MeXnpeIMETHBIX CBs3€i NIpPH M3YyUCHHHM XHMHH B 8 KiIacce OCYIIECTBISICTCS dYepes
HCTIOJIB30BaHUE KaK OOIIMX €CTeCTBCHHO-HAYUYHBIX MOHATHH, TAK U MOHSATHH, SBISIOMIAXCS CHCTEMHBIMH IS
OTJIEJIEHBIX MPEIMETOB €CTECTBCHHO-HAYYHOTO IHKIIA.

OOmue ecrecTBEHHO-HAyYHbIC MOHSTHS: HAy4YHBIH (hakT, T'MIIOTE3a, TEOPHs, 3aKOH, aHAJIM3, CHUHTE3,
Kiaccu(uKamys, NepuoJuIHOCTh, HaOII0JeHNEe, SKCIIEPUMEHT, MOICIINPOBAaHUE, I3MEPEHHE, MOJICIIb, SIBJICHHE.

Odwusnka: marepus, aTOM, JJIEKTPOH, NMPOTOH, HEHTPOH, WOH, HYKIWA, H30TOIBI, PaTdOaKTUBHOCTH,
MOJIEKYJIa, JIEKTPUUYECKUI 3apsi]l, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHHE BEIECTBA, a3, (U3NIEeCKue
BEJIMYMHBI, €INHULIBI U3MEPEHHsI, KOCMOC, TUIaHeThI, 3BE3/1b1, ColTHIIE.

Buonorus: ¢orocunres, npixanue, onocdepa.

Tleorpadus: atmocdepa, ruapochepa, MUHEPATEI, TOPHBIC MMOPOJIBI, ITOJIE3HBIC HCKOIAeMbIe, TOILIHBO,
BOJIHBIC PECYPCHI.



9 KJIACC

BemecTBO M XUMHYeCKasi peaKIus

Ilepnoguueckuil 3akoH. Ilepuonmueckas cucrema xumudeckux siemeHToB . M. Menpeneesa.
Crpoerne aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB XMMHYCCKHUX JIEMEHTOB IEPBBIX TPEX MEPHOIOB,
KaJIisl, KaJbIMs U UX COCIWHEHWH B COOTBETCTBHH C IIOJIOKEHHEM 3NieMeHTOB B [lepmomndeckoil cucreme u
CTPOCHHEM HX aTOMOB.

CrpoeHre BemIecTBa: BUABI XUMHYECKOW CBS3H. THOBI KPUCTALIMYECKUX PEIMIETOK, 3aBHCUMOCTH
CBOMCTB BEIIECTBA OT TUIA KPUCTAIUIMYECKOHN PEIETKN U BUJIA XUMUYECKOU CBSI3H.

Knaccupukamuss u HOMEHKIAaTypa HEOPTaHWYECKHX BEIISCTB. XHMHYCCKHE CBOWCTBA BEIIECTB,
OTHOCSIIMXCS K Pa3IMYHBIM KJIACCAM HEOPTaHMYSCKUX COCIMHEHHH, TeHeTHYeCKas CBA3b HEOPTaHMYECKUX
BEILIECTB.

Knaccupmkarmms XuMA9eCKUX peaknuii Mo pa3IMgHBIM MMPU3HAKaM (II0 YHCITY U COCTAaBY yYaCTBYIOIINX
B PEAKIIMHU BEIIECTB, IT0 TEIUIOBOMY (P PEKTY, TI0 U3MEHEHUIO CTETIEHEH OKUCIICHISI XUMHYECKIX 3JIEMEHTOB, IO
00paTUMOCTH, IO YYACTHIO KaTaIN3aTopa). DK30- U SHAOTSPMUYCCKUE PEAKIHH, TEPMOXUMHUICCKAE YPABHECHUS.

[MonaTne o cKopocTH XUMHUUYECKOW peakiuu. [loHsATHE 00 0OpPaTUMBIX M HEOOPAaTUMBIX XHUMHUUYECKUX
peaxmusx. [IoHATHE O TOMOTEHHBIX U TeTEPOTeHHBIX peaknusx. [lonsaTtue o katanuze. [IoHATHE 0 XUMHUYIECKOM
paBHOBecun. DakTOpHI, BIUAIOIIHE HAa CKOPOCTh XHUMHYCCKOH pEakIUl H IMOJOXKCHHE XHMUYECKOTO
paBHOBECHS.

OKHCIHTEIBHO-BOCCTAHOBUTEIILHEIC peaxim, AIEKTPOHHBIH OajaHc OKHCIIUTEIBHO-
BOCCTAHOBHUTENHFHOW peaknud. CoOCTaBlICHHE YpaBHEHUH OKHCIUTEIFHO-BOCCTAHOBUTEIBHBIX PEAKIHUA C
HCTIOJIB30BaHUEM METOA AIIEKTPOHHOTO OayaHca.

Teopus SIEKTPOTUTHICCKON IUCCOUMAINH. DIEKTPOIUTHl W HEIEKTPONUTH. KaTHOHBI, aHWOHEIL.
MexaHU3M JAHCCOLMAIMHA BEUIECTB C Pa3IMYHBIMH BHIAMH XUMHUYECKOW cBs3W. CTENeHb IHUCCOIUAIINU.
CunbHBIC U cT1a0bIe AIICKTPOJIHTHL

Peakmun norHOTO 0OMEHa. Y CIIOBHS MPOTEKAHUS PEeaKIUH HOHHOTO OOMEHa, ITOJHBIC W COKpAIIEHHBIE
HOHHBIE ypaBHeHHs peakuuid. CBoicTBa KHCIIOT, OCHOBaHMH W COJEH B CBETe MPEICTAaBICHUH 00
ANEKTPOIUTUICCKON arcconnaryy. KauecTBeHHBIC peakny Ha HOHBL. [IOHATHE O THAPOIN3E CONCH.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHE C MOJETSIMH KPHCTALIMYSCKUX PEMIETOK HEOPraHMYECKHX BEUIECTB — METAJUIOB U
HeMeTauioB (TpadUTa U ajaMasa), CIIOKHBIX BEIIECTB (XJIOPUIa HATPHUS ), UCCIICOBAHUE 3aBHCHUMOCTH CKOPOCTH
XAMHYECKOH peakIy OT BO3ACHCTBHS PAa3UYHBIX (PAKTOPOB, HCCIICAOBAHIE AIIEKTPOIPOBOIHOCTH PACTBOPOB
BEIIECTB, Mpolecca AUCCOMUAIMH KUCIIOT, IIeIoYel U coliei (BO3MOXKHO HCIOJIh30BaHUE BHICO MAaTEPHAJIOB),
MIPOBEICHUE OIBITOB, FJUTIOCTPHUPYIOMIMX TPU3HAKK MPOTEKAHWS Peakiuid HOHHOTO OOMeHa (oOpa3oBaHHE
OocaJKa, BBIIENICHHE ra3a, o0pa3oBaHUE BOJBI), OIBITOB, WIIIOCTPUPYIOMUX MPUMEPHl OKHUCIHTEIHHO-
BOCCTAHOBHTEIFHBIX Peakluil (TopeHne, peakuu pa3IoKeHHsI, COSTUHEHNS ), pACIIO3HABAaHHE HEOPTaHHYESCKIX
BEIIECTB C MOMOIIBI0 KAYECTBEHHBIX PEaKINil Ha HOHBI, peIIeHNe SKCIICPUMECHTAIBHBIX 3a/1a4.

HeMeTa/L1bl M UX COETMHEHHS

OOmrast xapakTepucTHKa ramoreHoB. (OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTepHBIC CTEICHH
okucneHus. CtpoeHne W (PU3MYIECKHE CBOWCTBA MPOCTHIX BEIIECTB — TaJIOTEHOB. XUMHUYECKHE CBOMCTBAa Ha
mpuMepe XJopa (B3anMOJIeHCTBHE C MeTaIIaM1, HeMEeTalUTaMy, mestodamu). XitopoBoaopoa. ConsHas KHCIIOTa,
XAMHUYECKHE CBOWCTBA, MMOTydeHHEe, IpUMEeHeHHe. [lelicTBHE XJIopa U XJIOPOBOJOPOJa HA OPTaHH3M YEIOBEKa.
Baxxneiiue xJ1I0puIbl U UX HaXOXKACHHUE B IPUPOJIE.

OOmrast xapakrepuctika 31eMeHTOB VIA-rpynmbl. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTepHBIC
crerieHu okucieHus. CTpoeHue U (PU3NIECKUE CBOMCTBA MPOCTHIX BEIIECCTB — KACIOPO/a M CePhl. AJUTOTPOITHBIC
MOIU(HUKAIIMKA KUCIOpOJa W cepbl. XHMUYECKHE CBOHCTBa cepbl. CepoBOIOPOJ, CTpocHUE, (hU3MYecKue M
XUMHUYeCKHe cBoiicTBa. OKCHIBI CEPhl KaK MPEICTABUTEIH KUCIOTHBIX OKCHIOB. CepHasi KUCIIOTa, (PU3NIEeCKHe
Y XUMHUYECKUE CBOICTBa (00IIUE KaK MPEICTABUTEIIA Kilacca KUCIOT U crienuuueckue). XMMUISCKHE PeaKIny,
JISKAIIHE B OCHOBE MPOMBIIIICHHOTO CIOCO0a MOMYYCHUSI CEPHOM KUCIOTHL. [IprMeHeHHne CepHOM KHCIIOTHL.
Comu cepHO#l KHCIOTHI, KaUYeCTBEHHAs peakius Ha cyinb(aT-uoH. HaxoxaeHue cepbl W €€ COCAMHCHUI B
npupogie. XWUMHUYECKOE 3arpsS3HCHHE OKPYKAIOMIEW Cpelbl COSAWHCHHSAMH Cepbl (KHCIOTHBIC JOXK[IH,
3arps;3HEHUE BO3yXa U BOJOEMOB), CIIOCOOBI €T0 MPEAOTBPAIICHUS.



OO6mras xapaktepucTthka 37eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTepHBIC
CTEIICHN OKHCIEHHA. A30T, pacnpocTpaHEHUE B MpUpoJE, pusndeckne n XuMHIecKkue coiictBa. Kpyrosopor
azora B mpupoje. AMMHAK, ero ()M3MYECKHE M XHMHYECKHE CBOWCTBA, MOMydeHHEe W npumeneHue. Comn
aMMOHUS, X (pU3MYecKue U XMMHUUYECKHE CBOMCTBA, MpUMEHEeHHe. KauecTBeHHas peakiis Ha HOHBI aMMOHHS.
A3oTHas KucIOTa, €€ MoiydeHHe, (PU3NYECKHe M XUMHUYECKHE CBOHCTBA (0OIIME Kak MPEICTaBHTENS Kiacca
KHCJIOT ¥ cnenududeckue). Mcrnonp30Banne HUTPATOB U COJIEH aMMOHUSI B KaU€CTBE MUHEPAIbHBIX YAOOPEHHH.
XUMUYECKOe 3arpsi3HEHHE OKpYXAIOUIeH Cpenbl COSAMHCHUSAMH a30Ta (KHCIOTHBIE MOXKAM, 3arpA3HCHHE
BO37yXa, MOYBEI U Bomo&moB). Docdop, amoTpornHsie Moaupukannu docopa, GU3NIecKne U XUMHIECKUE
cBoiictBa. Oxcun docdopa (V) u ¢dochopras kucnora, Gu3nIeckne W XUMHUCCKHE CBOICTBA, MOJyUICHHE.
Hcnonp3oBanue GocdaToB B KaueCcTBE MIHEPATBHBIX yIOOPEHHIA.

O6mas xapaktepuctuka 3yeMeHTOB |VA-rpymmer. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEpHBIC
CTETICHN OKHCICHUs. YTIEpOJ, aUIOTPONHbIC MOAM(UKAINHU, PAacpOCTPaHCHHE B NPHPOAE, (U3MUECKHE U
XUMHUUYEeCKHe cBOiicTBa. Ancopouust. Kpyrosopot yriepona B npuponae. OKCHABI yriepona, ux (Gu3ndecKue u
XMMHUYECKHE CBOMCTBA, NEHCTBHE HA O>KMBBIE OPTaHM3MBI, IONyYeHHE M TPHMEHEHHE. OKOJIOTHYECKHE
npoOJieMsl, CBsI3aHHBIE ¢ OKcHaoM yriepona (1V), rumoresa rmo0aisHOTO MOTEIIICHUS KJIMMaTa, TTAPHUKOBBIA
a¢dexT. YronpHas KucioTa U e€ coi, nxX (GU3HYECKne U XMMHUECKHE CBOMCTBA, NMOJYYEHHE U NPHMEHEHHE.
KauecTBeHHass peakius Ha KapOOHaT-MOHBI. lcmomp3oBaHme KapOOHaToB B OBITY, MEIUIMHE,
MIPOMBIIINICHHOCTH U CEJILCKOM XO3SHCTBE.

[lepBoHauanbHBIC MOHATHA 00 OPraHMYECKHUX BEIIECTBAX KaK O COCAWHEHHUSX yriepona (MeTaH, JTaH,
STHIICH, alleTHJICH, 3TAHOJ, TJIMIEPHH, YKCyCHas Kuciiora). IIpHpoaHbIe MCTOYHHKH YIIIEBOAOPOIOB (YToib,
MIPUPOIHEIH Ta3, HePTh), MPOAYKTH UX mepepaboTku (OCH3MH), NX POJb B OBITY M MPOMBIIUICEHHOCTH. [loHsATHE
0 OHOJOTMYECKH BaXKHBIX BELIECTBAX: JKHUPaxX, OeNlkaxX, yIJIEBOJAX — W HX POIM B JKU3HU YEJIOBEKa.
MarepuanbHOE €IMHCTBO OPTaHUYECKUX M HEOPTaHMUECKUX COCMHEHNH.

Kpemunii, ero ¢pu3ndeckie 1 XMMHYECKHE CBOIMCTBA, MOMydeHHE U puMeHeHne. CoeTMHEHUS] KpEMHUS
B mpupoge. Obume mnpencraBneHus o0 oxcume kpemHus (IV) m kpemHmeBo#l kucnore. CHIMKATHI, HX
UCTIONB30BaHNE B OBITYy, B NMPOMBIIUICHHOCTH. BaXHEHIINEe CTpOMTENbHBIC MaTepHasibl: KepaMHKa, CTEKJIO,
LIEMEHT, OeToH, ene300eToH. IIpobmembl 0€30MacHOTO WCHOJB30BAHUS CTPOUTENBHBIX MaTEpHATIOB B
TIOBCETHEBHOW JKU3HH.

Xumuueckuit IKcnepumenm:

n3ydeHue o0pas3loB HEOPTaHMUYECKNX BEIIECTB, CBOWCTB COJITHOM KHCIIOTHI, IIPOBEICHHE KaUeCTBEHHbIX
peaknuii Ha XJOPWA-MOHBI U HAOJIOJICHHE INPU3HAKOB MX MPOTEKaHMs, OINBITHI, OTpaXaroune (PU3NYecKue M
XMMHUYECKHE CBOMCTBA TaJIOTEHOB M WX COCIMHEHWH (BO3MOXKHO HCIOJIb30BAHHE BHIEOMATEPHAIIOB),
03HAKOMJICHHE C 00pa3IaMy XJIOPHIOB (TAlOTeHUAOB), O3HAKOMIICHHE ¢ 00paslaMu cepsl U €€ COeAMHEHUSIMH
(BO3MOXHO HCIIOJIb30BaHUE BHIECOMATEpHAJIOB), HAOMIOIEHUE TIpoliecca oOyIIIMBaHus caxapa IoJ AeHCTBHEM
KOHLEHTPUPOBAHHON CEpHON KHCIIOTHI, M3YYCHHE XHMHYECKMX CBOWCTB pa30aBIEHHON CEpHOI KHCIOTHI,
NIPOBE/ICHUE KaueCTBEHHON peakIuy Ha Cyib(aT-moH M HAOIIOIeHNEe NPU3HAKA €€ MPOTEKaHMsI, O3HAKOMIICHHE
¢ pU3NYECKUMH CBOIcTBaMH a30Ta, pocdopa 1 UX COeTUHEHHH (BO3MOKHO HCIIOIB30BAHUE BUIEOMATEPHAIIOB),
oOpasnaMu a30THBIX U GocopHBIX YIOOPEHUH, IoydeHne, coOnpaHne, paclio3HaBaHUEe U M3YYeHHE CBOMCTB
aMMuaKa, IPOBe/IEHHE KauyeCTBECHHBIX PEAKIMi Ha MOH aMMOHMA M (ocdarT-HOH U M3yUYEHHE NPH3HAKOB HX
NIPOTEKaHMsI, B3aMMOJICHCTBHE KOHIIEHTPUPOBAHHOW A30THON KHCJIOTHI ¢ Melbl0 (BO3MOXKHO HCIIOJIb30BaHHE
BU/ICOMATEPHANIOB), M3Yy4YE€HHE MoOJeNed KpPHCTAUIMYECKHX pemEToK anMmasza, rpadwura, QyuepeHa,
03HAKOMJICHHE C MPOLECCOM aJCOPOIMU PACTBOPEHHBIX BEIECTB AKTUBHPOBAHHBIM YIJIEM U YCTPOMCTBOM
NIPOTUBOTa3a, MOJydeHne, COOMpaHue, Paclo3HaBaHHE W W3yUYEeHHE CBOWCTB YIJIEKHCIIOTO Tasa, IPOBE/ICHHE
Ka4eCTBEHHBIX peaKkInii Ha KapOOHAT U CHIIMKAT-UOHBI ¥ N3yYECHUE MPU3HAKOB MX MPOTEKaHHs, 03HAKOMJICHHE C
MPOJXYKIMEH CHIMKATHOM NPOMBIIUIEHHOCTH, PELICHHE SKCIIEPUMEHTANBHBIX 3ajad 1o Teme «Baxneimme
HEMETaJUIbl U X COCTUHEHHS.

MeTanibl M MX COeAMHEHUS

OOmast XapakTepUCTUKAa XHMHUYECKHX O3JIEMEHTOB — METAJUIOB Ha OCHOBaHMU WX IIOJIOXKEHHUS B
Ilepuonuueckoil cucreme xumudeckux snemeHtoB JI. M. MengeneeBa u crtpoeHuss aromoB. CtpoeHue
MeTaiioB. MeTtamindeckasi CBS3b M MeTaUIMYecKash KPUCTAIMYECKas pemérka. DJIEKTPOXUMHYECKUI psilt
HanpspKeHui MertayutoB. Pu3Mdeckne M XMMHYECKHE CBOWCTBa MeTaisioB. OOmiue crocoObl MoydeHHs



MeTauioB. [loHATHE O KOPPO3MHM METaNIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT Kopposuu. CIiaBel (CTalb,
YyTYH, JIOPATIOMHHNH, OpOH3a) M UX IIPUMEHECHHE B OBITY W TIPOMBIIIICHHOCTH.

Ilenounsle MeTamnsl: nojoxxeHue B Ilepuonmdeckoil cucteme xumuueckux osaemeHtos . W
MeHnneneeBa, CTpOGHHE WX aTOMOB, HaxXxOXIeHHWE B mpupoie. Pusndeckne W XUMHYECKHE CBOWCTBa (Ha
npuMepe HaTpus U Kaust). OKCUIBI U TUAPOKCHIBI HATpHUA U Kamus. [[puMeHeHne meroYHbIX METaUIOB B X
COEIMHEHUH.

[IlenouHo3eMeENbHBIE METAJUIBI MArHUN U KalbLMH: 10JI0KeHHE B [leproanyeckoil CucTeMe XUMUYECKUX
anementoB JI. . MenneneeBa, cTpoeHUE MX aTOMOB, HaxoIeHue B npupone. Ousmueckue U XUMHUECKUE
CBOWCTBA MarHus W KaJubIysA. BaxHelmme coeqnHeHIs KaabIusl (OKCHI, THAPOKCH, coi). JKECTKOCTD BOJBI U
crocoOrI e€ yCcTpaHeHuSI.

AmomuHuil: nonoxenue B Ilepumomuueckoid cucreme xumuueckux snemeHToB [, M. MeHnneneesa,
CTPOCHHE aToMa, HaxXxOXKJeHWe B mpupope. Om3myecKiue W XMMHYCCKHE CBOWCTBA AOMUHHSL. AMQOTEpHBIC
CBOMCTBA OKCHAA U THAPOKCHIA ATFOMHUHUS.

Keneso: nonoxxenue B [lepuoauueckoii cucteme xuMuueckux sneMmeHToB J1. 1. MenneneeBa, ctpoeHue
aToMma, HaXOXXJcHue B mpuponae. Pu3ndeckne M XUMHICCKIE CBOUCTBA jkene3a. OKCHIIBI, THAPOKCHIB U COJIU
xemnesa (I1) u xenesa (111), ux cocras, cBoiicTBa U MOITyYeHHE.

Xumuueckuii IKcnepumenm:

03HAaKOMJICHHE C 0O0pa3laMd METaUIOB M CIDIAaBOB, HMX (DU3UYECKAMH CBOHCTBaMHU, H3YUICHUE
pe3yIbTaTOB  KOPPO3HH  METauIoB  (BOSMOXKHO  HCIOJB30BAHHE BHICOMATEPHAIIOB), OCOOCHHOCTEH
B3aHMOJCHCTBHS OKCHAa KalbllMd W HATPUsi C BOAOH (BO3MOXXHO HWCIIOJB30BAHHUE BHACOMATEPHAIIOB),
HCCIIeIOBAaHUE CBOHCTB KECTKOI BOJBI, IpoIlecca TOPSHHUS JKelne3a B KUCIOpoje (BO3MOXKHO HCIOJB30BaHUE
BHICOMATEPHAJIOB), IPU3HAKOB MPOTEKAHUSI KAYeCTBCHHBIX PEaKIWi HAa MOHBI: MarHWs, KaJbIWs, ATIOMUHUS,
muHKa, xenesa (1) u xemesa (111), mequ (1), HaOromeHMe M OmHMCaHWE TPOIECCOB OKPAITUBAHHS IUTAMEHH
HOHAMU HATPHS, KaJHs U KaJIbIH (BO3MOXHO HCIIONIb30BaHHUE BHICOMATEPHAJIOB), HCCIeJOBaHNEe aM(DOTEPHBIX
CBOWCTB THAPOKCHIA AaIOMUHHUS W THAPOKCHAA IIMHKA, pEIICHWe OSKCIIEPHUMCEHTANBHBIX 3a7ad IO TeMe
«BakHEWIe METAUTBI K UX COCAMHCHUSY.

XuMus 1 OKpy:KaoLas cpeaa

BemectBa m mMarepuaipl B MOBCEIHEBHOW JKU3HHU UEJIOBEKa. be3omacHoe HCIONBb30BaHHUE BEIIECTB U
XAMHYECKHUX peakiuii B ObITy. [lepBas MOMOIIE IPH XUMHYECKIX 0XKOTaX H OTPABICHHUSIX.

XuMmudeckoe 3arps3HEHHE OKpY)Karomed cpensl (TpeneibHas AOIMYyCTHMas KOHIICHTPAIWs BEMICCTB,
nanee — [1/1K). Pors Xumun B peleHNH SKOJIOTHIECKAX MTPOOIIEM.

Xumuueckuii IKcnepumenm:

n3ydeHne 00pas3oB MaTepHaIoB (CTEKIO, CIUTABEI METAIUIOB, IIOJIMMEPHBIC MATEPHAIIE).

Mesxcnpeomemmuuie ceasu

Peanmzamus MeXnpeaMETHBIX CBs3€H NpH HM3YyYCHHH XHMHH B 9 Kilacce OCYIIECTBISACTCS depe3
HCTIOJB30BaHUE KaK OOIIMX €CTeCTBCHHO-HAYYHBIX MOHATHH, TAK W MOHATHH, SBISIOMIUXCS CHCTEMHBIMH IS
OTJICNIEHBIX MPEIMETOB €CTECTBCHHO-HAYYHOTO ITHKIIA.

OOure ecTeCTBCHHO-HAYYHBIC MOHATHS: HAYYHBIN (DaKT, THIIOTE3a, 3aKOH, TCOPHS, aHAIW3, CHHTES,
KIaccu(UKaIus, IepruoIHIHOCTh, HAOMIOICHHE, YKCIICPUMEHT, MOJICIIMPOBaHIE, H3MEPEHUE, MOIETh, SIBICHUE,
MAPHUKOBHIN 3D (heKT, TEXHOIOTHS, MAaTCPHAITBL.

Odmsnka: Marepus, aToOM, JJIEKTPOH, NPOTOH, HEHTPOH, WOH, HYKIHWA, HW30TOIBI, PaTdOaKTUBHOCTH,
MOJIEKYJIa, JJIEKTPHYCCKHUIA 3apsill, MPOBOJHUKH, MOIYIMPOBOJIHUKU, TUIICKTPUKHU, (POTORIIEMEHT, BEIIECTBO,
Teno, 00BEM, arperaTHoe COCTOSHHE BEIISCTBA, Ta3, PAaCTBOP, PACTBOPHMOCTh, KPUCTAJUTMYECKAs pEIIETKa,
CIUIaBBI, (DU3UYCCKUC BEJIMYUHBI, CIWHUIBI HM3MEPCHHUS, KOCMHYECKOE IIPOCTPAHCTBO, IUTAHETHI, 3BE3IIBI,
Comnnire.

Buonorus: ¢horocunTes, Apxanue, ouocepa, IKOCUCTEMa, MUHEPAIIbHBIC YIOOPEHHUS, MUKPOAIIEMEHTHI,
MaKpO3JIEMEHTBI, TUTATEIbHbIE BEIIECTBA.

Tleorpadus: atmocdepa, ruapocdepa, MUHEPAIEI, TOPHBIC MOPOJIBI, ITOJIE3HBIC HCKOIAeMbIe, TOILIHBO,
BOJIHBIC pecypchl.



INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI IIPOI'PAMMBI IO XUMHWHU HA YPOBHE
OCHOBHOTI'O OBHIIEI'O OBPA30BAHUA

JJMYHOCTHBIE PE3YJIbTATHI

JIugHOCTHBIE pe3yabTaThl OCBOCHHS MPOrPaMMbl OCHOBHOT'O OOILEr0 00pa30BaHuUs JOCTUTAIOTCS B XOJC
00y4eHus] XUMUHU B €MHCTBE y4eOHOIl M BOCIUTATEIBHON JICATEIBHOCTH B COOTBETCTBUH C TPAIUIIMOHHBIMH
POCCHHCKHMH COLMOKYJIBTYPHBIMH ¥ JIYXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMH, IPUHITBIMH B OOIIECTBE
npaBUJiaMd ¥ HOPMaMH [OBEACHHS U CIOCOOCTBYIOT TIpOIlecCaM CaMOIMO3HAHUS, CaMOpa3BUTHUS U
CONHAN3ALNHN 00YJaIOINXCS.

JIugHOCTHBIE pE3yabTaThl OTPAXKAIOT TOTOBHOCTh OOYYarONMIMXCS PYKOBOJCTBOBATHCS CHUCTEMOIt
MO3UTHBHBIX [EHHOCTHBIX OPHEHTAIMH M PACIIMPEHHE OMbITa IEITENbHOCTH Ha €€ OCHOBE, B TOM YHCIE B
YaCTH:

1) naTpuOTHYECKOro BOCHUTAHHUS:

LEHHOCTHOTO OTHOILIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPHUECKOMY M HAYYHOMY HACIIEAHIO,
MOHUMAHHS 3HAYCHUS] XUMHYECKOW HAYKH B IKM3HH COBPEMEHHOrO OOIIECTBa, CIIOCOOHOCTH BIaJCTh
JIOCTOBEpPHO# HMH(pOpMAIHEl 0 MEepPEeIOBBIX MOCTHKCHUSIX W OTKPHITHUSIX MHPOBOW M OTCUSCTBEHHOU XUMHH,
3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOUCTBE MHUpPA U OOILECTBA;

2) rpaKIaHCKOr0 BOCUTAHUA:

MPE/CTABICHUS O COIMANBHBIX HOpPMAax W MpPaBUIAX MEXKJIMIHOCTHBIX OTHOLICHUH B KOJUICKTHBE,
KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HOH, Y4eOHOMCCIIEIOBATENBCKOM, TBOPUYECKONH M
JIPYrux BUAAX JACATCIBHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOW JESATEIBHOCTH MPH BBIMOIHEHUH
yueOHBIX, MMO3HABATENBHBIX 33/1a4, BBIMOJHCHUH XUMUYECKUX HKCIIEPUMEHTOB, CO3[MaHUH YUeOHBIX MPOCKTOB,
CTpEMJICHHUSI K B3aMMOIOHMMAHHUIO U B3aWMOIOMOIIMA B MPOIECCE 3TON yueOHOW AesTelbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE MOBEJCHUE U MOCTYIKH CBOMX TOBAPUIIEH C MO3UI[MH HPABCTBEHHBIX U IMPABOBBIX HOPM C
yu€TOM OCO3HAHHUSI IOCIIE/ICTBHI MTOCTYITKOB;

3) HEHHOCTH HAYYHOIO MO3HAHUS!

MHPOBO33PCHYECKHE MPEACTABICHUSI O BEIIECTBE U XHMUYECKOHW pPEaKIUH, COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH M COCTABJISAIONIAE OCHOBY JUIS MOHHUMAHUS CYIIHOCTH HAYYHOU
KapTUHBI MUPA, IPEACTABICHUSI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI IPUPO/IbI, B3AUMOCBSI3SIX YEIOBEKa C
MPUPOJHOI CPEIOit, O POJIM XUMHHU B ITO3HAHUU ITHUX 3aKOHOMEPHOCTEIH;

MO3HABATENIbHBIC MOTHBBI, HAMIPABJICHHbIC HA MOJYYEHHE HOBBIX 3HAHHN 110 XHUMUH, HEOOXOUMbIE LIS
0OBSICHEHUST HAOIOJAeMBIX MPOLECCOB U SIBJICHHM, MMO3HABATEIbHON, WH()OPMAIMOHHON W YHUTATEIbCKOU
KYJIBTYPbI, B TOM YKCJI€ HABBIKOB CAMOCTOSITEIBHOM PA0OTHI C yUeOHBIMH TEKCTAMH, CIIPABOYHOM TUTEPATypPOH,
JOCTYIHBIMH TEXHHYECKAMHU CPEACTBAMU HHPOPMAIIMOHHBIX TEXHOJIOTH;

HHTEpeC K OOy4YeHHWI0 © TIO3HAHWIO, JI0003HATENBHOCTh, TOTOBHOCTH U  CIOCOOHOCTH K
camM000pa30BaHHUIO, MPOSKTHOU U MCCIIEI0BATELCKOM IESITENbHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABICHHOCTH
U YpOBHs 00yuUeHHS B JalIbHEHIIEM;

4) popMupoBaHuUsi KyJbTYPbI 310POBbS:

OCO3HAHHE IIEHHOCTU >KU3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/0POBbIO, YCTAHOBKH Ha
30POBBII 00pa3 )KU3HU, OCO3HAHUE TOCICICTBUN U HEMPUATHE BPEAHBIX NPUBBIUEK (YIOTPEOICHUS aTKOros,
HAPKOTUKOB, KYpEHHs1), HEOOXOUMOCTH COOIIOICHHS MPABII O€30MIACHOCTH MPU OOPAILICHUH C XUMHIECKUMHU
BEIIECTBAMHU B OBITY U PEabHOMN JKU3HU;

5) TpyaoBOro BocnuTAHUSA:

HHTEPEC K MPAKTUYECKOMY H3y4YeHHUIO MpodecCcHil W TpyJa pasiMuHOro poja, yBaXKeHHe K TPyLy U
pe3yibTaTtaM TPYAOBO# JeSITeIbHOCTH, B TOM YHCIE HA OCHOBE NMPUMEHEHHsS MPEAMETHBIX 3HAHHM M0 XUMHHU,
OCO3HAHHBIM BHIOOD HWHIUBHUIYAIBHON TPACKTOPUHU MPOJODKEHHs 00pa30BaHus C YYETOM JIMYHOCTHBIX
HHTEPECOB M  CHOCOOHOCTH K XHMHUH, OONIECTBEHHBIX HWHTEPECOB U  MOTPEOHOCTEH, YCHEelHON
npodeCCHOHANBLHON JEATEIBHOCTH M Pa3BUTHS HEOOXOJMMBIX YMEHHH, TOTOBHOCTH aJalNTUPOBATHCS B
po¢eCCHOHANBHOI cpe/e;

6) 3K0JIOrH4eCKOro BOCIUTAHUS



9KOJIOTUYECKH IENIECO00pa3sHOe OTHOMICHWE K NMPHUPOAE KaK MCTOYHHKY JKH3HM Ha 3emile, OCHOBE €&
CYIIECTBOBAaHMUS, TIOHUMAaHHUE [IEHHOCTH 37J0POBOTO M O€3011acHOT0 00pasa )KU3HH, OTBETCTBEHHOE OTHOIICHHE K
COOCTBEHHOMY (PM3MYECKOMY M TICHXHYECKOMY 370POBBIO, OCO3HAHHE IIEHHOCTH COOJIOJCHHS MpPaBHII
0€301acHOT0 MOBEICHMS NPH paboTe ¢ BEUMIECTBAMH, a TAK)KE B CHTYAIUAX, YTPOXKAIOIINX 30POBBIO U )KU3HU
JTFOJICH;

CHOCOOHOCTH MPUMEHSTh 3HAHWS, [TOJIy9acMble TIPH U3yIEHUH XUMHUH, A PEIICHHS 3a71ad, CBSI3aHHBIX
C OKpYXawlled NpUpPOJHOW CpenoH, XA MOBBIMIEHUS YPOBHS 3KOJOIMUECKOM KyJIbTYpbl, OCO3HAaHUS
IJI00aTBHOTO XapakTepa 3KOJIOTHYECKHX MNpOOJIeM M IyTeH HMX PELICHHs MOCPEACTBOM METONOB XHMHH,
9KOJIOTUYECKOTO MBIIIICHUS, YMEHHS PYKOBOACTBOBATbCA WM B II03HABATEIbHOW, KOMMYHHKAaTHBHOH H
COLIMAJIbHOM MTPaKTHUKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MeTanpeaMETHBIX PE3YJBTATOB BBIACIAIOT 3HAYMMBIC [UIA (POPMHUPOBAHHUS MHPOBO33PEHHS
oOmeHayyHble MOHATHSA (3aKOH, TEOpHs, NPHHIMI, THUINOTe3a, (DAKT, CHCTEMA, IIPOIECC, IKCIEPHUMEHT H
Jpyroe.), KOTOpPBIE HCIIONB3YIOTCSI B E€CTECTBCHHO-HAYYHBIX YYEOHBIX MPEAMETaX M IO3BOJISIIOT Ha OCHOBE
3HAHWH M3 3THX NpeIMeToB (HOPMHUPOBATH MNPEACTABICHHE O IIEJIOCTHOH HAay4dyHOH KapTWHE MHpa, U
YHHBepcalbHble YydeOHbIC JAeHCTBUS (IIO3HABaTeNbHbIE, KOMMYHHKATHBHBIC, PETYJSTHUBHBIE), KOTOpBIC
obecrieunBaroT GOPMUPOBAHUE TOTOBHOCTH K CaMOCTOSTEIFHOMY IUIAHUPOBAHHIO M OCYIIECTBICHUIO yueOHON
JEATETBHOCTH.

IHo3naBaTe/bHbIEC YyHUBEpPCAIbHbIe YueOHbIE 1eHCTBUS

Ba3zoBbie Joruyeckue AeiicTBuA:

YMEHUSI UCTIONIb30BaTh MPUEMBI JIOTHYECKOTO MBIIIICHUS IIPH OCBOCHHWM 3HAHHH: PacKpBIBAaTh CMBICT
XMMHYCCKUX TOHATHH (BBIOENATh WX XapaKTepHbIC IPH3HAKH, YCTAHABIMBATH B3aHMMOCBA3b C JPYTHMH
MIOHATHSAMM), UCTIONB30BaTh MOHATHS A1 OOBSICHEHUS OTACIBbHBIX (haKTOB U SBJICHHH, BEIOMpPATh OCHOBAHUS U
KPUTEPUH I KJIACCH(UKAINN XUMHYECKHX BELIECTB M XUMHUYECKHX PEaKIWi, YCTaHABIMBATh NMPUYUHHO-
CIIEZICTBEHHBIC CBSI3M MEXAY OOBEKTaMHM W3YYEHHS, CTPOWTH JIOTHUECKHE pacCyXAeHHs (WHIYyKTUBHBIC,
JeTyKTHUBHBIC, TT0 aHAJIOTUH), IENIaTh BHIBOBI U 3aKIIOYCHIS;

YMEHHE IIPUMEHATH B TIPOIecce TTO3HAHUS HOHTHS (IIPEAMETHBIE U METalpeIMETHbIC), CHMBOJIHIECKHUE
(3HAaKOBBIC) MOJIEIH, HCIIOIb3YEMbIE B XHUMHUH, MPe0OPa30BhIBATE IIMPOKO NPUMEHIEMBIE B XUMHH MOJIEIbHBIC
MIPE/CTABICHUS. — XMMHUYECKHH 3HAaK (CHMBOJI 3JIEMEHTa), XMMHUecKass (opMyna M ypaBHEHHE XUMHUYECKOU
peaknMy — TPH pEIICHHH Y4eOHO-TIO3HABATENBHBIX 3a7ad, C Y4ETOM OTHX MOJCIBHBIX HPEICTABICHUH
BBIABIISATE M XapaKTEPU30BaTh CYIIECTBEHHbIE NPHU3HAKM H3y4aeMbIX OOBEKTOB — XMMHYECKHX BEUIECTB H
XMMHUYECKUX PEaKIHi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, TPUUYMHHO-CIIEAACTBEHHBIE CBSI3M M IPOTUBOPEYHS B
n3y4aeMbIX polneccax U SBICHUSIX.

BasoBble ucciiegoBareIbcKue AeiiCTBUA

YMEHHE UCTIOIb30BaTh MOCTABIICHHBIE BOIIPOCH! B KAYECTBE HHCTPYMEHTA MIO3HAHMS, a TAK)KE B KAYEeCTBE
OCHOBBI 17151 (YOPMHUPOBAHMS THUIIOTE3BI IO MPOBEPKE NMPABMIEHOCTH BHICKA3bIBAEMBIX CYXJICHHH;

IpuoOpeTeHNe OIbITa MO IUIAHWPOBAHUIO, OPTAHU3AIMH U TPOBEICHUIO YIEHUUECKUX SKCIIEPUMEHTOB,
yMeHHe HaOoJaTh 3a XOJOM IPOIECCa, CaMOCTOSTENbHO MPOTHO3UPOBATH €ro pe3yibrar, (GOpMyIHpOBaTh
0000mIeHNsT W BBIBOABI IO pE3yJbTaTaM IIPOBEAEHHOTO OIBITa, HMCCIEAOBAHUS, COCTABIATH OTYET O
IIpoJIeNIlaHHON padoTe.

Pabora c undopmanueii:

yMEHHE BBIOMpPATh, aHAIN3UPOBATH M HHTEPIPETUPOBATH MHPOPMAIMIO PA3IWYHBIX BUAOB U (GOpM
MpEJCTaBICHUs, MOJIy4yaeMyl0 M3 pa3HbIX HCTOUYHUKOB (HAY4HO-NOMYJSpHAs JHUTEpaTypa XHMUYECKOTO
COJIep)KaHMsl, CIIPaBOYHBIE MOCOOMs, pecypchl HTepHETa), KPUTHYECKH OLIEHMBAaTh IPOTHBOPEUMBYIO H
HEJIOCTOBEPHYIO HH(OPMAIIHIO;

yYMEHHE TIPUMEHATh pa3UyHble METOJbl M 3alpochl INPH TOMCKE M O0TOOpe HWHpOpMauuud u
COOTBETCTBYIOIIMX J[AHHBIX, HEOOXOMUMBIX JUIS BBHINOJHEHHS Y4YeOHBIX W II03HABAaTEJbHBIX 3ajad
OTIpeNIeTIEHHOTO THIIA, TPHOOPETEHNE ONbITa B 00JIACTH HCIOJIB30BaHHUS MH(POPMAIIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH, OBJIaJeHUE KyNbTypod akTHBHOTO HCIOJB30BAaHUS PAa3NIMYHBIX IOUCKOBBIX  CHCTEM,
CaMOCTOSTENILHO BHIONPATh ONTUMAIBbHYIO (hOPMY MpeacTaBiIeHHs HHPOPMAIMU U WILTIOCTPUPOBATH pelIacMble
3314y HECJIOKHBIMH CXeMaMH, iarpaMMaMu, ApyruMu popMamu rpauku 1 1X KOMOMHALIMSIMY;



YMEHHE HCIONb30BaTh W aHAIM3UPOBATh B IIPOIECCE YUEOHOW M HCCIENOBATENBCKOM AEATEIBHOCTH
nH(pOpMaNNIO O BIUSIHUN IPOMBIIIJIEHHOCTH, CEBCKOTO XO3SHCTBA M TPAHCIIOPTA HA COCTOSIHAE OKPYKAromeH
MIPUPOAHON cpeapbl.

KoMMyHuKaTHBHBIe yHUBepcaibHbIe y4eOHbIe 1eiiCTBUA:

YMCHHS 33/1aBaTh BONPOCH! (B X0Je Auajiora M (WIN) AUCKYCCHH) MO CYIIECTBY OOCYXIaeMOH TEMBI,
(hopMyITHPOBATH CBOH NMPEIOKECHHUSI OTHOCHTENIFHO BBITIOIHEHNUS MIPEIOKECHHOH 3a1a4H;

YMEHUSI TIPEICTaBJIATh IIONyYCHHBIC pPE3yJNbTAaThl MO3HABATEIFHON MAEATEIBHOCTH B YCTHBIX M
MICBMEHHBIX TEKCTaX; JeNaTh MPE3CHTAlMI0 pEe3yabTaTOB BBIIOJHEHNAS XHUMHUYECKOTO 3KCIEPHMEHTa
(;mabopaTopHOTO OMBITA, TA0OPATOPHON PabOTHI IO MCCIEIOBAHUIO CBOHCTB BEIIECTB, YI1€OHOTO IIPOCKTA);

YMEHHUsI y4eOHOrO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOH IIO3HABaTENbHOH W
HCCIIE0BATEIbCKON JIESTEIPHOCTH NPH PEICHUH BO3HUKAIONMINX NPOOJIEM Ha OCHOBE y4€Ta OOLINX MHTEPECOB
U COTJIACOBAaHMS MO3MLHUH (00CyXIeHHs, 0OMEH MHECHHSAMH, «MO3TOBBIE INTYPMBI», KOOPIUHAIMA COBMECTHBIX
JeHCTBUH, OmpeeieHne KpUTEPHUEB 0 OIICHKE Ka4eCTBA BBHITIOTHEHHON paOOTHI M IPYTHUE).

PerynsiTuBHbIe YHMBepcaJIbHbIEe yUeOHbIe AelicTBUS:

YMEHHE CaMOCTOATENIbHO  ONpEAeNATh LEeNU  JAEITENbHOCTH, IUIAaHUPOBATh,  OCYIIECTBIIATH,
KOHTPOJIMPOBAaTh M TPH HEOOXOIMMOCTH KOPPEKTHPOBaTh CBOIO JAEATECIBHOCTb, BBHIOMpaTh Hamboiee
3¢ QEeKTUBHBIE CIOCOOBI peIleHHs YYEeOHBIX W IIO3HABATEIbHBIX 337ad, CAMOCTOSNTEIBHO COCTABIATH WIIH
KOPPEKTHPOBATh MPEIUIOKEHHBIN aIrOPUTM ACHCTBUI IPH BBHITOJHEHUH 3aJaHUH ¢ YI4ETOM MOIYyYSHUS HOBBIX
3HaHMH 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEaKIHAX, OLICHUBATh COOTBETCTBUE ITOJNYIEHHOTO PE3yibTaTa
3asBJICHHOM I1€JIM, YMEHNE HUCIIOJIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, IPEJIaracMble B YCIOBUH 3aJaHUH.

INPEAMETHBIE PE3YJIbTATBI

B cocraBe mpeaMeTHBIX pPE3yNbTATOB MO OCBOCHHUIO O0S3aTENBHOTO COMAEPXKAHUS, yCTAHOBJIEHHOTO
JaHHOM (QenepanbHO pabodell MporpaMMoOl, BBIACISAIOT: OCBOCHHBIC OOYYAIOIIMMMCS HAaydHbBIC 3HAHHSA,
YMEHUSI B CHOCOOBI eicTBUM, crienuduieckue Ul MpeAMETHOW 00macTn «XUMHA», BUABI IESTEIBHOCTH 110
TIOTYYCHHUIO HOBOTO 3HAHUS, €r0 MHTEPIPETalny, NpeoOpa3oBaHHUIO U MPUMEHECHHUIO B PAa3NYHBIX YICOHBIX H
HOBBIX CUTYaIUsIX.

K xoHmy oOyueHus B 8 kJiacce mpeaMeTHBIC pe3yabTaThl HAa 0a30BOM YPOBHE JOJDKHBI OTpakaTh
c(hOpMUPOBAHHOCTB y 00YUYAIOIINXCS] YMEHHH:

®  DPACKpbIBATh CMBICI OCHOBHBIX XMMHYECKHX IOHATHH: aTOM, MOJIEKYJla, XUMHUYECKHUH 3JIEMEHT,
MIPOCTOE BEIIECTBO, CIO0XKHOE BEIIECTBO, CMECh (OIHOPOJIHAs W HEOJHOPOJHAs), BAaJECHTHOCTH,
OTHOCHTENIbHAs aTOMHasi M MOJICKYJIAIpHash Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJISIPHAs Macca,
MaccoBas JoJII XMMHUYECKOTO »3JIEMEHTAa B COEAMHEHWH, MOJIIPHBIN O0O0BEM, OKCHA, KHCIIOTa,
OCHOBaHME, COJb, OJJICKTPOOTPHUIATENHEHOCTh, CTENCHb OKHCICHHUS, XHUMHYECKass peaxmus,
KIaccuuKanys peakluid: peaknud COCAMHEHHWS, PEaKLUM pa3IoKeHHs, pPeaKnuu 3aMelleHus,
peaknuu oOMEHa, 5K30- M JHIOTEPMHUYECKHE PEaKINH, TEIUIOBOH 3((EKT peakiyH, sIpo aToMma,
JIEKTPOHHBIA CIIOH aToMa, aTOMHas OpOWTallb, PaAWyC aToMa, XUMHYECKas CBs3b, IOJSIPHAs U
HeToJIsipHasi KOBAJEHTHAs! CBsI3b, MOHHAS CBSA3b, MOH, KAaTHOH, aHWOH, PacTBOp, MaccoBas IO
BelecTBa (MPOLEHTHAst KOHIIEHTPAIHSI) B PaCTBOPE;

®  WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XMMHYECKHMX MOHATHH W NMPUMEHSTH 3TH IMOHATHS IPHU
OTIMCAHUH BEIIECTB U X IPEBPAICHUI;

®  UCNIONb30BaTh XWMHYECKYIO CHMBOJIMKY JUIS COCTaBJICHHS (OPMYJ BEIIECTB M YypaBHEHUH
XUMHUUYECKHX PEAKIHIH;

®  OIpeleNsTh BAJCHTHOCTh ATOMOB JJIEMEHTOB B OWHApPHBIX COCJMHEHMSX, CTEIEeHb OKHCICHUS
9JIEMEHTOB B OWHAapHBIX COEAWHEHWSX, NPHHA/UIEKHOCTh BELIECTB K OINpPEACIEHHOMY Kiaccy
coeMHEeHUH 1o (opMmynam, BHJ XMMHUYECKOH CBsI3M (KOBICHTHAas M MOHHAS) B HEOPraHUYECKHX
COCIMHEHUSIX;

e  packpbiBath cMbicn [lepumoandeckoro 3akona J[. M. MenneneeBa: NeMOHCTPUPOBATh NMOHUMAHHUE
MEepUOANYECKON  3aBHCHMOCTH CBOWCTB XHMHYECKHX OJIEMEHTOB OT HX [MOJOXEHHI B
[lepnopndeckoii cucTeme, 3aKOHOB COXpaHEHHs MacChl BEIECTB, ITOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YU€HHS, 3aKOHa ABOTajIpo;



ONHUCHIBATE M XapakTepu3oBaTb TabmmuHyro ¢(opmy Ilepmoandeckoil cHCTEMBI XHMHYECKHX
JJIEMEHTOB: pasiHyaTh MOHATHS «TJaBHas moarpynma (A-rpymma)» u «mobouyHas moxarpymma (b-
TpyIIa)», Maible M OONBIINE TMEPHOIBI, COOTHOCHTH 0003HAYCHUs, KOTOpbIe MMEIOTCS B TaOimIle
«Ilepuonnueckass cucremMa XuMH4eckux onemeHToB J[. WM. MenneneeBa» ¢ 4YUCIOBBIMH
XapaKTEpPUCTUKAMH CTPOEHHS aTOMOB XUMHYECKUX 3JIEMEHTOB (COCTaB M 3apsil AApa, 0OIIee YHCIIo
JIEKTPOHOB M PACHPENEIICHHUE UX 0 IEKTPOHHBIM CIIOSIM);

KIacCH(UIIMPOBATh XUMHIECKUE HIICMEHTHI, HEOPTaHMIECKNE BEIECTBA, XMMUUECKHE PEAKIUH (I10
YHCITY M COCTABY YYACTBYIOIINX B PEAKIIHH BEIICCTB, IO TEINIOBOMY Y(PQEKTY);

XapaKTepU30BaTh (OIMMCHIBATh) OOINME XMMHUYCCKHE CBOMCTBA BEHIECTB pPAa3JIMYHBIX KIACCOB,
MOATBEPKasi ONHMCaHWE MPHUMEPAMH MOJCKYJSIPHBIX YPaBHEHHH COOTBETCTBYIOMIMX XHMHYECKHX
peakuuii;

IIPOTHO3UPOBATH CBOICTBA BELIECTB B 3aBUCUMOCTH OT MX Kad€CTBEHHOTO COCTaBa, BO3MOYKHOCTH
MIPOTEKaHNsI XUMHIECKUX PEBPAIICHUI B PA3IMIHBIX YCIOBUIX;

BBIYHCIIATH OTHOCHUTEIIFHYI0 MOJEKYISIPHYI0O U MOJSAPHYIO MAacChl BEIIECTB, MAacCOBYIO JIOJIO
XMMHYECKOTO JJIEMEHTa 10 (hOpMyJie COEAMHEHHS, MAacCOBYIO JOJIIO BEIIECTBA B PACTBOPE,
IIPOBOANTDH PACUETHI 110 YPABHEHHUIO XUMHIECKOH PEaKIIny;

MIPUMEHATh OCHOBHBIE OIIEPAIlHM MBICIUTEIBHON NESTENFHOCTH — aHAJIW3 M CHHTE3, CpaBHEHHE,
00001IeHne, CUCTEMATH3alNI0, KIACCH()UKAINIO, BBISIBICHHE NMPUYMHHO-CICICTBEHHBIX CBS3CH —
JUTSL U3YUIEHUSI CBOICTB BEIIECTB M XMMHUECKHUX PEaKIMi, €CTECTBCHHO-HAYYHBIC METO/IbI TO3HAHUS
— HaOJI0/IeHNE, U3MEPEHUE, MOICINPOBAHNUE, SKCIIEPUMEHT (PEaIbHBIN W MBICICHHBIN);

CJIeIOBaTh TIPAaBMIIAM IIOJb30BAHMSA XHMHYECKOW MOCYHOH M abopaTOpHBIM 00OpyJOBaHHEM, a
TaKkKe TpaBHIaM OOpAIICHUS C BEIIECTBAMH B COOTBETCTBHM C WHCTPYKIMSMH IO BBIIIOJHEHHIO
71a00pAaTOPHBIX XMMHYECKHX OIBITOB 110 MONYYCHHIO M COOMPAaHHUIO Ta3000pa3HBIX BEIIECTB
(BomopoZa W KHCIIOPOAA), TNPHUTOTOBJICHHIO pPACTBOPOB C ONpENEIEHHOW MAaccoBOil moiei
pacTBOPEHHOTO  BEIIECTBA, IUIAHWPOBaTh W ITPOBOJUTH XHMUYECKHE O3KCICPHUMEHTH IO
pacIio3HaBaHUIO PACTBOPOB IIENOYEH M KUCIIOT C IIOMOIIBIO HHANKATOPOB (JIAKMYC, (peHOI(TaNICHH,
METWIOPAaHX U IpyTHeE).

K xoHmy obOyueHus B 9 KJiacce IpeIMETHBIC Pe3yabTaThl HA 0a30BOM YPOBHE JOJDKHBI OTpakaTh
c(hOpMUPOBAHHOCTB Y 00YYAIOIINXCSl YMEHHH:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHSITHH: XUMHYECKUI 3JIEMEHT, aTOM, MOJIEKYJIa, HOH,
KaTHOH, aHHOH, IPOCTOE BEIIECTBO, CJIIOKHOE BEIIECTBO, BAJEHTHOCTH, 3JEKTPOOTPUIIATEILHOCTS,
CTETICHb OKHCIICHHS, XUMHYECKasi peakiys, XAMUIecKasl CBSA3b, TEIUIOBOH 3(EKT peakiyu, MOJIb,
MOJISIDHBIH O0OBEM, PacTBOpP, 3JIEKTPOJHUTHI, HEIIEKTPOJUTHI, 3JIEKTPOJIUTHYECKAst IUCCOIMAINS,
peaknuy MOHHOTO OOMEHa, KaTalu3aTop, XMMHYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTHMbIE
PEaKIUK, OKUCINTEIBHO-BOCCTAHOBHUTEIBHBIE PEAKINN, OKUCIUTEINb, BOCCTAHOBUTEINb, OKUCIICHUE U
BOCCTAHOBJICHHE, aUIOTPONUs, aM(pOTEpHOCTb, XHMHUYECKas CBA3b (KOBaJICHTHAas, HWOHHAas,
METaTMYECKas), KPUCTAIIMIECKas! pemETKa, KOPPO3Usl METAINIOB, CIUIABBI, CKOPOCTh XMMHUYECKOM
peaknuu, mpeaensHo qonyctuMas konuenrpanus [1/1K Bemectsa;

WITIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHYECKHX IMOHSATHH M NMPUMEHSTH 3TU TOHATHS NpPHU
OTIMCAHUH BEIIECTB U X IPEBPAICHUI;

UCTIONIB30BAaTh XWMHYECKYI0 CHUMBOJIMKY JUIS COCTaBJIeHHS (OpPMyJ BEIIECTB M ypaBHEHUH
XUMHUUYECKHX PEAKIHIH;

ONpENeNATh BAJIEHTHOCTh U CTENEHb OKUCIEHHS XUMUYECKUX DJJIEMEHTOB B COEAMHEHHSX
Pa3IMYHOTO COCTaBa, IPUHANIEKHOCTb BEUIECTB K ONPEAENEHHOMY KIACCy COEAMHEHMH IO
¢dopMynaM, B XMMHYECKOW CBSI3M (KOBAJICHTHAs, MOHHAS, METAIJIMYECKas) B HEOPTaHMYECKUX
COCAMHEHUSX, 3apsJ] WMOHA MO XUMHUYecKoW Qopmyre, xapakTep cpelasl B BOJHBIX pacTBOPax
HEOPTraHUUYECKUX COCAMHEHUH, TUIl KPHUCTAIITMYECKON PEMIETKY KOHKPETHOTO BELIECTBA;
packpbiBath cMblca Ilepuogmueckoro 3akona JI. M. MenneneeBa M JI€MOHCTPUPOBATh €ro
NIOHMMaHKWE: ONKCHIBaTh W XapakTepu3oBaTh TabinmuHyro ¢(opmy Ilepuogmueckoil cucTeMsl
XMMHUYECKHX 3JIEMEHTOB: pa3jiMuaTh IOHATHUS «rJaBHas mnoarpynna (A-rpynma)» U «rmododHas
noarpymma (b-rpymmna)», Massie n 0oJbIINE TEPHOJIBI, COOTHOCUTH 0003HAYECHNUS, KOTOPBIE UMEIOTCS



B INEPHONMYECKON TaONMIe, C YHCIOBBIMH XapaKTePHCTHKAMH CTPOCHUS aTOMOB XHMHYECKHX
3JIEMEHTOB (COCTaB U 3aps] sapa, oOlee YUCIIO AICKTPOHOB U paclpeeNieHie UX 0 3JIeKTPOHHBIM
CJI0SIM), OOBSICHATH OOIIHE 3aKOHOMEPHOCTH B M3MCHEHHUH CBOMCTB 3JIEMEHTOB M X COCIMHECHUH B
npenenax MajblxX NEPHOJOB U TIIABHEIX HOATPYIII C YIETOM CTPOCHHS HX aTOMOB;
KIIaCCU(HUIMPOBATh XUMHUYECKHE DIIEMEHTBI, HEOPraHMYECKUE BELIECTBA, XUMUUECKUE Peakmun (II0
YHUCIy M COCTaBY YYaCTBYIOIIMX B PEAKLIUH BEIIECTB, IO TEIUIOBOMY 3(deKTy, 10 HM3MEHEHUIO
CTEIeHEeH OKHCICHNS XUMHIECKHX JJIEMEHTOB);

XapaKTepu30BaTh (OMHCHIBATE) oOmIMEe W cHenu(UIecKne XUMHYECKHE CBOMCTBA IPOCTHIX U
CJIOXKHBIX BEIUECTB, IONTBEPXKIas ONHCAHHE NMPUMEPAMH MOJCKYJISIPHBIX W HOHHBIX ypaBHEHHH
COOTBETCTBYIOIINX XUMHYCCKHX PEaKLHi;

COCTABIIAITH YPaBHEHHUS DIIEKTPOIUTHYESCKON IMCCOLMALNN KHCIOT, INEJOYeH M COJIeH, MOoNHbIe U
COKpaIEHHbIC YpaBHCHUS pPEaKnUi HMOHHOTO OOMEHa, ypaBHEHUs PEaKIHd, ITOXTBEPKAAIOLINX
CYIIECTBOBaHUE TCHETHYECKOM CBA3M MEXX/Ty BELIECTBAMHU Pa3IMYHBIX KIIACCOB;

pacKphIBaTh CYIIHOCTh OKHCIUTENbHO-BOCCTAHOBHTEIBHBIX PEAKUUH IMOCPEICTBOM COCTaBICHUS
9JIEKTPOHHOTO OallaHCa ATUX PEaKIIHii;

NPOTHO3UPOBATh CBOMCTBA BELICCTB B 3aBUCHMOCTH OT HX CTPOCHUS, BO3MOXXHOCTH NMPOTEKaHHS
XAMHYECKHX NPEBPAIICHHUI B Pa3IMYHBIX YCIOBUIX;

BBIYMCIISITE OTHOCHUTENIBHYIO MOJICKYJISIPHYIO ¥ MOJSPHYIO MacChl BEIIECTB, MAacCOBYIO MIOJIO
XAMHYECKOTO 3JeMeHTa Mo (opMyse COCAWHEHHs, MAcCOBYIO JOJIO BEIIeCTBA B PacTBOPE,
NPOBOJHTH PACUYETHI 110 YPAaBHEHHIO XUMHUYECKON PEaKIIHy;

co0MrOaTh MpaBWiIa MOJB30BAHUS XUMHYECKOH IMOCYIOH M J1abopaTOpHBIM OOOpYyHZOBaHHEM, a
TaKKe TpaBUiia OOPAICHHS C BELIECTBAMU B COOTBETCTBUM C HHCTPYKLHUSAMH IO BBITOJHCHHIO
Na0OpaTOPHBIX XUMHYECKHX OIBITOB II0 TOJNYYEHHIO H COOMPAaHHIO Ta3000pa3HBIX BELICCTB
(aMMuaka ¥ yTIIeKHCIIOTo Ta3a);

NPOBOJMTH PEAaKIMH, MOATBEPIKAAIONINE KAUSeCTBEHHBI COCTAB Pa3IMYHbBIX BELIECTB: PACIIO3HABATH
OTBITHBIM ITyTEM XIJIOPHUJ-, OPOMUA-, HOOHI-, KapOoHAT-, pocdaT-, CHIUKAT-, CyIb(aT-, THAPOKCH-
WOHBI, KATHOHBI aMMOHHUSI 1 MOHBI M3YYCHHBIX METAUIOB, NPUCYTCTBYIOLINE B BOJHBIX PAcTBOpax
HEOPTaHUYECKUX BEIICCTB;

NPUMEHSATh OCHOBHBIC ONEpPAlM MBICIUTEIBHON ASSITENbHOCTH — aHallM3 M CHHTE3, CPaBHEHHE,
00001IeHHe, CHCTEMATH3alMI0, BBISABICHHE NPUYNHHO-CICACTBEHHBIX CBSI3eH — U H3y4eHHs
CBOIMCTB BEIIECTB M XHMHYECKHX pEaKlHWil, eCTeCTBEHHO-HAay4YHbIC METOIBl IIO3HAHMSA —
HaONlIOJIeHNe, W3MEPeHHe, MOJCIMPOBaHHE, OKCICPUMEHT (peanbHbli W MBICJICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KIIACC
HaumenoBanue KoumnuecTBo yacos
Ne DJIeKTpOHHbIe (LM (POBHIe)
pa3zie/ioB H TeM KoHnTpoJbHbie IIpakTH4eckue
n/n Bcero o0pa3oBaTejbHbIe pecypchl
NMPOrpamMMbl padoThI padoThbI
Pasznea 1. [lepBoHavaibHble XUMHYECKHE TOHATHUS
XumMusi — BakHast
11 00J1aCTh €CTeCTBO3HAHUS 5 » bu6mmoteka [IOK
' Y [IPAKTHYECKON https://m.edsoo.ru/7f41837c
JESTEIbHOCTH YEJIOBEKa
19 BemecTBa 1 xuMu4deckue 15 1 bubnnoreka IIOK
' peakiuu https://m.eds00.ru/7f41837¢
Hroro nio pazgeny 20
Paznes 2. BaskHeiimme npeacTaBuTe Il HEOPraHHYECKHUX BelIeCTB
51 Boznyx. Kucnopog. 6 1 bubmuotexa [JOK
' [TonsiTre 06 oxcuaax https://m.edso0.ru/7f41837c
99 Bognopon.Ilonsrue o 8 1 bubnmnorexka HOK
' KHUCJIOTaX U COJISAX https://m.edso00.ru/7f41837c
53 Bopa. PacTBopbl. 5 1 bubmmoreka [JOK
' [TonsTre 00 OCHOBAHUAX https://m.edso00.ru/7f41837¢c
OCHOBHBIE KJTacChl Bubs OK
2.4 HEOPraHMYECKUX 11 1 1 mommorexa 11

COeTUHEHNN

https://m.edsoo.ru/7f41837¢c



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

Hroro no pazneny 30

Pa3nen 3. [lepnoanueckuii 3axkon u [lepuogudeckas cucrema xumudeckux 3j1eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoB.
XuMnueckas cBsi3zb. OKMCIANTETbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN

[lepuoauueckuii 3aKOH U

Ilepuonnueckas cucrema
bubmuorexa [JOK

A
3 XAMHIHECKHIX SJICMCHTOB [ https://m.edsoo.ru/7f41837c

. . Menneneena.
Crpoenue aToma

XUMHYECKAA CBI3b.

3.9 OKHCITUTENBHO- g 1 bubmuorexa [JOK
' BOCCTAHOBUTEIILHEIE https://m.eds00.ru/7f41837¢
peakuuu
bubmmoteka [IOK
4
TOTO O pasieity 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmmoreka [JOK

https://m.edsoo.ru/7f41837¢c

OBIIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME 68 4 5



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

9 KVIACC

HaumeHoBaHue KoanyecTBo yacoB
Ne DJIeKTpOHHbIe (LM (pPOBHIe)
pa3zie/ioB H TeM KoHnTpoJbHbie IIpakTH4eckue
n/n Bcero o0pa3oBaTe/bHbIE PecypChl
MpOrpamMmbl padoThbI padoThbI
Pa3nes 1. BemecTBO M1 XMMHYecKHe peaKIIuu
IToBTOpEHME M
11 yriayOneHue 3HaHUM 5 1 bubnnorexka HOK
' OCHOBHBIX Pa3/eioB https://m.edso0.ru/7f41a636
Kypca 8 kiiacca
OcHoBHbIE
1.2 3aKOHOMEPHOCTH 4 bubmmorexa LOK
' p . https://m.edsoo.ru/7f41a636
XUMHYECKHUX PEaKIuii
DIEeKTPOTUTHIECKAS
13 JTUCCOLIAINA. 3 L 1 bu6nuoreka [IOK
' XUMHUECKUE PEaKIHU B https://m.edsoo.ru/7f41a636
pacTBopax
Hroro no pazgeny 17
Pa3nes 2. HemeTaibl M MX COeIMHEHUS
OO01mas xapakTepuCTHKa
Paictep Bu6nnorexa [IOK
2.1 XUMUYECKHUX 3JIEMEHTOB 4 1
https://m.edso0.ru/7f41a636
VIIA-rpynnsl. [anorenst
OO61mas xapakTepucTHKa
but6mmoreka [IOK
2.2 XUMUYECKHUX 3JIEMEHTOB 6

VIA-rpynmnsl. Cepa u eé

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



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

COCOAMHCHUA

OO61mas xapakTepucTHKa

53 XUMHUUYECKHUX IJIEMEHTOB 7 bubmuorexa [JOK
' VA-rpymmst. A3or, https://m.edsoo.ru/7f41a636
docdop 1 Ux coeqMHCHHS
OO01mas XapaKTepUCTHKA
XUMHWYCCKHUX DJIECMCHTOB B 6 ]_IOK
nOJIMOTEeKa
2.4 IVA- LY
rp}:HHH fiepoi H 8 https://m.edsoo.ru/7f41a636
KpPpEMHHU U UX
COCANHCHUA
Hroro no pazneny 25
Pazgen 3. MeTa/uIbI M BX COeIUHEHU S
31 O6mue cBoiicTBa 4 bubmuorexa [JOK
' METaIJIOB https://m.edso00.ru/7f41a636
3.9 Baxneiie MeTauibl U 16 bubmmoteka [IOK
' WX COEIUHEHUS https://m.edso00.ru/7f41a636
Hroro mo pazueny 20

Pa3nes 4. Xumus u okpy:kawmasi cpeaa

41 BemecrBa u maTepuansl B 3 but6mmoreka [IOK
' JKM3HHU Y€J0BEKa https://m.edsoo.ru/7f41a636
Hroro 1o pasneny 3
b K
PesepBHOE Bpems 3 nommorexa O

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



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

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

68




IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoJunyecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara undgposbie
Tema ypoka KonTpoabHblie IIpakTuyeckue
n/n Bcero U3YYeHHs oOpa3oBaTejibHbIE
padoThI padoThI
pecypchbl
[Ipenmer xumuu. Pons xumun B
1 JKA3HU 4YeoBeka. Tena u 1 bubmmorexa HOK
' https://m.edsoo.ru/ff0d210c
BEIIECTBA
5 ITonsiTHE O METOJ1aX MO3HAHUS B 1 bubmuoreka [JOK
XUMHHU https://m.edsoo.ru/ff0d227e
[TpakTuyeckas pabora Ne 1
«[IpaBuna paboThI B
3 71a00paTOPHUH U IPUEMBI 1 1 bubmorexa [JOK
patop p https://m.edsoo.ru/ff0d23dc
oOpaitieHus ¢ 1abopaTOpHBIM
000pyTI0BaHUEM
4 YucThIe BEMIECTBA U CMECH. 1 bu6mmoreka [JOK
Crnioco0nI paznieneHust cMecei https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas padora Ne 2
5 «Pa3nenenue cmeceii (Ha 1 L bubmuorexa [JOK
IIpUMEPE OYUCTKH ITOBAPEHHOM https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6mmoreka [JOK
6 ATOMBI H MOTEKyJIB! 1 https://m.edsoo.ru/ff0d2a6c
7 XuMHU4YeCcKue 3JI€MEHTHI. 3HAK! 1 bu6mmorekxa [{JOK



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

(CUMBOJIBI) XUMHUYECKUX

https://m.edsoo.ru/ff0d2be8

3JIEMEHTOB
8 IIpocThie U CIOKHBIE BEIICCTBA bubmorexa [IOK
P H https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJISIPHOE YUCHHUE bubmoreia OK
YIPHOS 4 https://m.eds00.ru/ff0d2d50
3aKOH IMOCTOSTHCTBA COCTaBa
10 BCIISCTB. XUMHUYECKAs bu6mmoreka [IOK
dbopmyna. BaneHTHOCTh aTOMOB https://m.edsoo.ru/ff0d2eae
XHMHYECKHUX 3JICMEHTOB
OTHOCHTEIbHAS aTOMHAs
11 Macca. OTHOCHTENLHAA bubmorexa HOK
) https://m.edsoo.ru/ff0d323c
MOJIEKYJISIpHAsi Macca
12 MaccoBast 107151 XUMAYECKOTO bu6mmorexa [IOK
3JIEMEHTa B COCQUHEHUU https://m.edsoo.ru/ff0d350c
13 KonunuectBo BemecTra. MoJib. bu6mmoreka [IOK
MognspHas macca https://m.edsoo.ru/ff0d5230
14 du3nyeckrue U XUMUYECKHE bu6mmoreka [JOK
SABJEHUS. XUMHAYECKasl peaKkust https://m.edsoo.ru/ff0d37fa
[Tpu3Haky u ycinoBus
15 MPOTEKAHUS XUMHYECKUX bubmorera [JOK
p § https://m.edsoo.ru/ff0d3al6
peaxIuit
3aKOH COXpaHEHHS MaCChI
16 BCIISCTB. XMMUUCCKHE bubmorera [JOK
HHECTB. https://m.edsoo.ru/ff0d3b88
ypaBHECHUS
17 Brruncienus KoaudecTna, bu6mmoreka [JOK



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88

Macchl BEleCTBa 110
YpaBHEHUSAM XUMUUYECKHUX
peakuuii

https://m.edsoo.ru/ff0d5708

Krnaccudukanus XuMHIECKUX

18 peaxkuuii (coeAMHEHNs, bubmuorexa [IOK
pa3JI0KEHUS, 3aMEIEHHUS, https://m.edsoo.ru/ff0d3f34
oOMeHa)

M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIoNeaucT. O6001IeHEe U bubmmoreka LIOK
’ . https://m.edsoo.ru/ff0d40c4
cucreMaTru3anus 3HaHuHu
KonTponbhas padora Nel no
20 TeMe «BelecTBa U XUMHUYECKHE Bubmiorexa LIOK
- https://m.edso0.ru/ff0d4290
peaxmm»
Boznyx — cmecs razos. Coctas
21 BO3 ]lyxa Kucnopon — anemeHt bubmorexa IOK
XA oA https://m.edsoo.ru/ff0d448e
U npocToe BemectBo. O30H
dusnueckue U XUMUYECKHe

99 CBOMCTBA KHCJIOPO/ia (peaKkiuu bubnunoreka [JOK
OKucIeHus, ropeaue). [lonstue https://m.edsoo.ru/ff0d4614
00 okcuaax
Crioco0b! nosyueHust

93 KHCIJIOpO/ia B 1abopaTopuu u bubnmoreka [JOK
MIPOMBIIUIEHHOCTH. https://m.edsoo.ru/ff0d497a
[Ipumenenue kucaopoa

24 TennoBoii 3¢ hexT XuMuIecKoi bubmuorexa [IOK

pPCaKknuu, MOHATHUEC O

https://m.edsoo.ru/ff0d4790



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790

TCPMOXUMHNYCCKOM YpaBHCHHHU,
9K30- 1 SHAOTCPMHUYCCKUX
p€aKknusax

TormBo (HedTh, yrois u

o5 3 bubnmoreka [JOK
MCTaH). SarpsHEeHHE BO3yXa, https://m.edsoo.ru/ff0d4c4a
CIOCOOBI €r0 MPEeAOTBPAlIECHUS
[TpakTrueckas padora Ne 3 o
teme «llonydyenue u cobupanue bubnuoreka [IOK

26
KHUCJIOpOJa, U3YYEHUE €0 https://m.edsoo.ru/ff0d4ae2
CBOMCTB»

- Bonopon —H AJIEMEHT U MPOCTOE BuGmmorexa LOK
BEMIECTBO. HIAXOICICHHC B https://m.edsoo.ru/ff0d4dd0
pupoze
o

28 I/I?:I/I‘-IGCKI/IG 1 XUMHWYECCKHEC BI/I6_]‘[I/IOTeKa I_[OK
CBOMCTEA BOOPOAa. https://m.eds00.ru/ff0d4ddo
IIpumenenune Bogopoaa

29 o bubmuoreka [JOK

OIPITHE O RHCTOTaxX 7 COMAX https://m.edso0.ru/ff0d50d2

30 Crioco0bI 1oTydeHust BOA0POaa bubnunoreka [JOK
B J1abopaTopun https://m.edsoo.ru/ff0d4dd0
[Tpaktuyeckas padora Ne 4 o

31 teme «Ilonydyenue u cobupanue bubmuorexa [IOK
BOJIOPO/JIa, U3YUYECHHUE ETO https://m.edsoo.ru/ff0d4f42
CBOMCTB»

39 MonsipHblii 00BEM ra30B. 3aKOH bubmuorexa [IOK

ABoraapo

https://m.edsoo.ru/ff0d542e



https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
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Brruncienus o0néma,
KOJIMYECTBA BEIIECTBA I'a3a 10

bubmuoreka [JOK

33
€r0 U3BECTHOMY KOJIUYECTBY https://m.edsoo.ru/ff0d55a0
BEIIIECTBA WU 00BEMY
Brruncienns o0bEMOB ra3os 110
34 YPaBHEHHUIO pEaKLU Ha OCHOBE bubmmorexa [IOK
3aKOHAa 00BLEMHBIX OTHOIIEHHH https://m.edsoo.ru/ff0d5708
rasoB
35 DU3NYECKUE U XUMUYECKHUE bu6mmoreka [IOK
CBOMCTBA BOJEI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwmii. [Tonsitue bubmuoreka [JOK
00 UHIMKaTOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pacTBopuTENb.
Hacernenurie u
37 HEHACKIII[EHHBIE PACTBOPHI bubmorexa [IOK
. PacTBOpHL. https://m.eds00.ru/ffod5b40
MaccoBas 1ons BelecTsa B
pacTBope
[TpaxTuueckast padota Ne 5 o
teMe «lIpurorosienue
38 aCTBOPOB C OIIPENEIEHHON bubmorexa LHOK
P P . ]? A https://m.edsoo.ru/ff0d5eba
MAaccOBOH HoJeit
pPacTBOPEHHOTO BEIIECTBA
KonTponbnas padorta Ne2 no
39 teme «Kucmopon. Bomopo bubmorexa LHOK
POl BOOPOL. https://m.edsoo.ru/ff0d6342
Bona»
40 OKCHJIBI: COCTaB, bubmmoreka [JOK



https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
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https://m.edsoo.ru/ff0d6342

KJaccu(uKaius, HOMEHKIAaTypa

https://m.edsoo.ru/ff0d664e

[Tony4yeHue u XUMHUYECKHE
CBOMCTBA KHCIIOTHBIX,

bu6mmoreka [JOK

41
OCHOBHBIX U aM(OTEPHBIX https://m.edsoo.ru/ff0d664e
OKCHJIOB

4 OcHOBaHUSI: COCTaB, bubmuoreka [JOK
KJaccu(uKaIus, HOMEHKIIATypa https://m.edsoo.ru/ff0d67ca

43 ITonyuenue u XuMH4eCKue bubnuoreka [IOK
CBOICTBAa OCHOBaHUH https://m.edsoo.ru/ff0d67ca

44 Kucnotsl: cocras, bu6mmoreka [IOK
KJ1accu(uKalus, HOMEHKIaTypa https://m.edsoo.ru/ffOdfee2

45 ITony4yenue u XumMu4ecKue bubnuorexa [JOK
CBOICTBA KUCJIOT https://m.edsoo.ru/ff0dfee2
Comnu (cpenuue):

46 HOMEHKJIaTypa, CIIOCOOBI bu6mmoreka [JOK
MOJTYyYEHUS, XUMUYECKUE https://m.edsoo.ru/00ad9474
CBOICTBA
[TpakTrueckast paborta Ne 6.

Pemenne skcnepruMeHTAIBHBIX
47 3aga4 1mo reMe «OCHOBHEIE bubmorexa [IOK
https://m.edsoo.ru/00ad9b7c
KJIAaCChI HEOPTAaHUYECKUX
COEIMHEHUIN»
['eneTndeckas CBA3b MEXKIY
48 KJIaCCaMH HEOPTraHUYECKHIX bubmorexa [JOK
. P https://m.eds00.ru/00ad9a50
COCTMHEHU N
49 O00011eHre U CUCTEMATU3 AL bu6mmoreka [JOK
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3HAHUHI

https://m.edso0.ru/00ad9cb2

Kontponbnas padora Ne3 mo

bu6mmoreka [JOK

50 Teme "OCHOBHBIC KIIaCCHI
. https://m.edsoo.ru/00ad9ela
HEOPTaHMYECKUX COCAMHCHUN
IlepBbie MONMBITKH
51 KJIaCCU(UKALUU XUMUYECKUX bubnunoreka [JOK
anemeHToB. [IoHATHE O rpynnax https://m.edsoo.ru/00ad9ffa
CXOJHBIX 3JIEMCHTOB
[Tepuoanueckuii 3aK0H U
59 [Tepnonuueckas cucrema bubnnoreka [JOK
XUMH4YECKHX 3aeMeHToB /l. U. https://m.edsoo.ru/00ada52c
Menpeneena
53 [Tepuonpl, rpymmbl, TOATPYIIIIHI bubmorexa [JOK
PHOBL, TPYTIIEL, TOMPyH https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. Coctas bub6nuorexa [IOK
aTOMHBIX sifiep. M30Tormbl https://m.edsoo.ru/00ada342
CTpoeHue dIIeKTPOHHBIX
55 000JI0YEK aTOMOB JIEMEHTOB bubmuorexa [JOK
ITepunonnueckoii cucrems! /1. 1. https://m.edsoo.ru/00ada6bc
MenneneeBa
XapakTepucTuka XMMHIECKOTO
56 3JIEMEHTA TI0 €T0 MOJIOKECHHUIO B bubmuorexa [JOK
ITepuoanueckoii cucreme J1. U. https://m.edsoo.ru/00ada824
MenneneeBa
57 3nauenue [lepuoandeckoro bubnmoreka [JOK

3aKOHa JJIA pa3BUTHUA HAYKU U

https://m.edsoo.ru/00ada96e
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npaktuku. J[. 1. MenzaeneeB —
Y4€HBIN, IENAror U rpaK jaHuH

DIEKTPOOTPULIATETLHOCTh bubnnoreka [JOK
58
aTOMOB XHMHUYECKUX 3JIEMEHTORB https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
59 Howwast xumieckas cBizk https://m.edsoo.ru/00adac34
60 KoBanenTtHas nossipaas bubnunoreka [JOK
XUMHYECKas CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanenTtHast HenossipHas bubnnoreka [JOK
XUMHYECKas CBSI3b https://m.edsoo.ru/00adaab9
bubmuorexka [JOK
62
Crener okuceHiA https://m.edsoo.ru/00adae28
63 OKHUCIUTENbHO- bubmuoreka [JOK
BOCCTaHOBUTEIILHBIEC PEAKIINT https://m.edso0.ru/00adb076
64 OKHUCITUTENTN U BOCCTAaHOBUTEIH bubmmorexa [TOK
https://m.edso0.ru/00adb076
KonTponbnas padorta Ne4 o
65 teMe «CTpoeHHe aToMa Bubmorexa LIOK
P ' https://m.edsoo.ru/00adb486
XumMudeckas CBSI3b»
66 PesepBHblit ypok. O6001eHne bubmuorexa [IOK
¥ CHCTEMAaTH3aIys 3HaAHUH https://m.edsoo.ru/00adb33c
67 PesepBHriit ypok. O6001ICHHE bubmmoreka [JOK
U cucTeMaTHu3allis 3HaHui https://m.edsoo.ru/00ad9ch2
68 PesepBHblit ypok. O600111€HNE bubnnoreka [JOK

U CHCTeMaTHh3allysl 3HaHUN

https://m.edsoo.ru/ff0d61c6
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9 KVIACC

KoanuectBo yacoB DJIeKTPOHHbIE
Ne Hara undgposbie
Tema ypoka KonTposibHbIe IIpakTuyeckue
n/n Bcero U3YyYeHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Ilepnonnueckuil 3aK0H.
1 Ilepnonnueckas cucrema 1 bubnuoreka [IOK
XUMHYECKHUX IJICMEHTOB https://m.edsoo.ru/00adb59
. . MenneneeBa
3aKOHOMEPHOCTH B
5 W3MEHECHUHU CBOMCTB 1 bubmuoreka [JOK
XUMHYECKHUX IJICMEHTOB https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPUOIOB
Knaccudukanus u
3 HOMEHKIATYDA 1 bubmuorexa [JOK
P https://m.edsoo.ru/00adb7e2
HEOPTraHWYECKUX BEIECTB
Bunpl xumMuueckou cBsI3U
4 Y TUTIBI KPUCTAILTUYECKUX 1 bubmmorexa [TOK
. p https://m.edsoo.ru/00adbac6
pemeETOK
Konrpomnbnas padora Nel
o teme «lloBropenue u
5) yrayosieHne 3HaHU! 1 1
OCHOBHBIX Pa3/IeoB Kypca
8 Kiacca»
6 Krnaccudukanus 1 bubmmoreka [JOK



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6

XUMUYECKHUX PEAKLUU 110
Pa3IMYHBIM [IPU3HAKAM

https://m.edsoo.ru/00adbcb0

[TonsTHE O CKOpPOCTH
XUMHUYECKOW PEaKUU.

bu6mmoreka [JOK

7
ITongaTue o rOMOTCHHEBIX U https://m.edsoo.ru/00adbe9a
TFeTEPOreHHBIX PEAKIIMIX
ITongaTue 0 XUMHYECKOM
paBHOBecuu. DaKkTOpHI,

8 BIIMSIIOLIIME HA CKOPOCTh bubnuorexa [JOK
XUMHYECKOW PEaKuu U https://m.edsoo.ru/00adc28c
MOJI0KEHNE XUMUYECKOTO
paBHOBECHS
OKHUCIATEIHLHO-

9 BOCCTAHOBUTEIIHHBIE bubmmorexa LOK

https://m.edsoo.ru/00adcade
peakuuu
Teopus
AIEKTPOIUTUUECKON bubnuoreka [JOK

10
mucconuarmi. CUIbHBIE U https://m.edsoo.ru/00adcd68
CI1a0bI€ ANEKTPOIIUTHI

11 HonHble ypaBHEHNUS bubnnoreka [JOK
peakuui https://m.edsoo.ru/00add448
XUMHYECKHE CBOUCTBA
KHCJIOT ¥ OCHOBaHUH B

. bubmuoreka [JOK

12 CBETE MpeACTaBICHUH 00

AIIEKTPOJIUTHYECKON
JIACCOLIMALAN

https://m.edsoo.ru/00add5d8
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XUMHYECKUE CBOUCTBA
CoJIell B CBETE

13 MpeACTaBICHUIN 00 bubmmorexa [JOK
e . https://m.edsoo.ru/00add8h2
AJIEKTPOJIUTUYECKON
JIUCCOITUAITIN
14 [TonsiTre o ruaponuse bubmmorexa [IOK
coJseit https://m.edsoo.ru/00add9d4
15 O6o0mmeHue u bubmuorexka [JOK
crucTemMaTu3aluvs 3HaHUI https://m.edsoo.ru/00addd12
[TpakTrueckas padora Ne
16 1. «Pemenue bubmuoreka [JOK
DKCIIEPUMEHTAIIbHBIX https://m.edsoo.ru/00addbfa
3a1a9»
KonTponbnas padota Ne2
o TeMe
17 «ONeKTpoIuTHYECKast bubnnorexa [JOK
JYICCOIIMAIHSL. https://m.edsoo.ru/00addecQ
XHUMHUYECKUE PEAKIINN B
pacTBopax»
OO61mas xapakTepuCcTHKa
TraJloreHOB. XUMHUYECKHUE but6mmorexa [JOK
18 .
CBOICTBa Ha NPUMEPE https://m.edsoo.ru/00addfe2
xJjopa
XnopoBogopoa. ComnsiHast
POSGASPOR Butmmorexa [OK
19 KHCJIOTa, XUMHUYECKHE

CBOﬁCTBa, IMOJIy4CHHC,

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

[TpakTrueckas padora No

20 2 no teme «llonmyuenue bubnnoreka [JOK
COJITHOM KHCJIOTEHI, https://m.edsoo.ru/00ade348
M3y4EHUE €€ CBOUCTBY»

Beruncnenus no

21 YPaBHEHUSAM XUMHUYECKHUX bubnuoreka [IOK
pEeaKuuii, €CIIM OJIUH U3 https://m.edsoo.ru/00ade488
pEareHToB JIaH B N30BITKE

99 OO61mas xapakTepuCcTHKa bubnnoreka [JOK
aneMeHToB VIA-Tpymnbl https://m.edsoo.ru/00ade64a
AJnoTponHbie
MO (DUKAIINH CEPBI.

93 Haxoxnenue cepsl u eé bub6nuorexa [IOK
COEIMHEHUH B MIPUPOJE. https://m.edsoo.ru/00ade64a
XUMHUYECKUE CBOMCTBA
cepbl
CepoBoOpOI, CTPOCHHE,

24 q)I/II;quCKEG u ’ bubmorexa HOK

. https://m.edso0.ru/00ade802
XUMHUYECKHE CBOHCTBA
Oxcuppl cepsl. CepHast

o5 KHUCIIOTa, PU3HUECKHUE U bu6mmoreka [JOK
XHMMHYCCKHE CBOIMCTBA, https://m.edsoo.ru/00adea28
MIPUMCHEHUE

26 XVMMHUYECKUE PEAKIINH, bubmuorexa [IOK

JIC)KaIIuE B OCHOBEC

https://m.edsoo.ru/00adec8a
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IPOMBIIIJICHHOTO CII0c00a
IIOJIy4EHUS CEPHOU
KHCIIOTBL. XUMHYECKOE
3arps3HEHHE
OKpYXKaroIllen cpebl
COCIMHEHUSIMU CEPBI

Brruncnenune maccoBoit

27 OJIY BBIXO0J1a IPOAYKTa bubmmorexa HOK
A sla HPOAYK https://m.edsoo.ru/00adec8a
peaKIuu
OO61as xapakTepuCcTHKa
371eMeHTOB VA-TpyYIIIIbI.
28 A30T, pacnpocTpaHEeHUE B bubmorera [JOK
» Pactpoctp https://m.edsoo.ru/00adeea6
npupoje, Gu3ndecKue u
XHUMHUYECKHE CBOMCTBA
AMMHUak, ero puznueckue
29 1 XMMHYECKHE CBOMCTBA bubmorexa HOK
’ https://m.edso00.ru/00adf004
MOJTy4YeHHUe U PUMEHEHHE
[IpakTuueckas padbora Ne
3 o teme «llonydyenue bubnuorexa [JOK
30
aMMHaKa, U3y4eHHE €ro https://m.eds00.ru/00adf180
CBOMCTB»
A3oTHas KHCIO0Ta, €€
31 buznueckue u bubmmorexa LIOK
. https://m.edso00.ru/00adf306
XUMHUYECKHE CBOMCTBA
32 Hcnonp30BaHne HUTPATOB bubnmuorexa [JOK

H COJIEM aMMOHHS B

https://m.edsoo.ru/00adf518
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KaueCTBE MUHEPAJIbHBIX
ynoopeHuit. XuMHueckoe
3arpsi3HEHUe
OKpY’Karolen cpesibl
COEMHEHUSIMH a30Ta

33

®dochop. Okcun dhocdopa
(V) u pochopuas
KHCIIOTa, (PU3NYECKUE U
XMMHYECKHE CBOMCTBA,
HOJTyYeHHE

bu6mmoreka [IOK
https://m.edsoo.ru/00adf68a

34

Hcnons3oBanue pocharon
B Ka4eCTBE MUHEPAJIbHBIX
ynobpeHuil. 3arps3HeHue
MPUPOIHON cpebl
dbocdaramu

bubmuorexa [JOK
https://m.edsoo.ru/00adfc20

35

Yraepon,
pacupocTpaHEeHUE B
npupoe, GU3nYecKue u
XUMHYECKHE CBOICTBA

bu6mmoreka [JOK
https://m.edsoo.ru/00adfd9c

36

Oxcuapl yriaepona, ux
dusnueckue u
XUMHUYECKHE CBOMCTBA.
DKOJIOTMYECKHE
poOJIEMBbI, CBSI3aHHBIE C
okcuzom yriepoaa (1V)

bu6nmoreka [JOK
https://m.edsoo.ru/00adfebe

37

VYroanHag kuciiora u eé
coIr

bu6mmoreka [JOK
https://m.edso0.ru/00ae006¢
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[TpakTudeckas padora Ne
4 no teme "llonyuenue

38 YTJIEKHUCIIOTO Ta3a. bubmmorexa [JOK
https://m.edso0.ru/00ae027e

KauectBennas peakius Ha
KapOoHaT-HOH"
[lepBoHavasibHbIEC TOHSATHUS

39 00 opraHnYeCcKux bubnuorexa [JOK
BEIISCTBax KakK O https://m.edso0.ru/00ae054e
COEIMHEHUSIX YTiepoaa

40 Kpewmnuii u ero bubnuorexa [JOK
COCIMHEHUS https://m.edsoo.ru/00ae080a
[TpakTuueckast padorta Ne
5. Pemienue

41 AKCIEPUMEHTAIBHBIX bubnuoteka [JOK
3aj1a4 Mo Teme https://m.edso0.ru/00ae0bf2
«Baneinie HeMeTaIbl
U UX COCTUHECHUS»
KonTponbnas padota Ne3

42 o teme «Baxueiue bu6mmorexa [IOK
HEMETAIIBI U UX https://m.edsoo.ru/00ae0e18
COCTUHEHUS»
OO01mas xapakTepuCTHKa
XUMHYECKUX 2JIEMEHTOB

43 — METAaJIJIOB. bu6nmoreka [JOK
Meramnueckas CBSI3b U https://m.edsoo.ru/00ae103e
MeTaJlInyecKas

KpUCTAJUTMYECKas
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pemérka. Pu3n4yeckKue
CBOMCTBa METAJIOB

XUMHYECKUE CBOUCTBA

44 METAaJIJIOB. bubmuoreka [JOK
DNEKTPOXUMHUUECKUH psift https://m.eds00.ru/00ae1156
HaIPSHKEHUN METaJIOB
OO611me crocoobl
MOJIYYCHUST METAJIOB.

CnnaBel. Berauciaenus mo

45 ABHCHHSM XHMHUYECCKUX bubmorexa HOK
P . https://m.edso0.ru/00ae1156
PEaKIMi, €CJIU OJIUH U3
PEareHTOB COJCPIKUT
pUMecH

46 [TonsiTue o Koppo3uu bubnnorexa [JOK
METaJIOB https://m.edso0.ru/00ae1278

bu6mmorexa [IOK

47
[esnowmere meTanbr https://m.edso0.ru/00ae14b2

48 OKcuabl U TUAPOKCHIBI bubnuoteka [JOK
HaTpHs U Kaaus https://m.edsoo.ru/00ae14b2
[llenouno3zemMenbpHbBIS

49 METAJUIBI — KATBIIUHA U bubnmorexa LOK

. https://m.edso0.ru/00ae15e8
MarHHi

50 BaxkHeiinmme coequHeHNs bu6mmoreka [JOK
KaJIbIIUS https://m.edsoo.ru/00ael5e8
O6o0meHue u

51 B

cUCTeMaTHu3anus 3HaHUU
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JKécTtkocTh BOILI U

bubmuoreka [JOK

52
CrocoObI €€ ycTpaHeHUs https://m.edso00.ru/00ae1886
[Tpaktudeckas padora Ne
53 6 mo teme "XKEcTKOCTH bubmuoreka [JOK
BOJIBI U METOJIBI €€ https://m.edsoo.ru/00aelae8
ycTpaHeHus"
. bubnuorexa [JOK
54 A
JTFOMUHITH https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOICTBA bubnuorexa [JOK
OKCHJIa U THAPOKCHUAA https://m.edsoo.ru/00aelc64
bub6mmoreka [IOK
56 XK
cHeso https://m.edso0.ru/00ae1d86
OKcuabpl, THAPOKCHILI U
57 COJIU XkKene3a I()I I) u xene3a bubmmorexa [OK
an https://m.edsoo.ru/00ae35e6
58 0O00011eHne 1
cucTeMaTu3aIus 3HaHui
[TpakTnueckast paborta Ne
7. Pemenue
59 AKCIEPUMEHTATbHBIX bubmuorexa [JOK
3a7a4 10 TEME https://m.edsoo.ru/00ae3de8
«Baxueiinme MeTaiIbl 1
WX COCTMHEHUS
Brruncnenus mo
but6mmorexa [JOK
60 YPaBHEHUSIM XUMHYCCKHUX

peakiuii, ecu OJIUH U3

https://m.edsoo.ru/00ael750
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peareHToB JIaH B U30BITKE
WJIU COJICPIKUT MPUMECH.
Brrancnenuns maccoBoit
JIOJIA BBIXOJIa MPOTYKTA
peaKIuu

O060061EHNE U

61
cucTeMaTtu3anus 3HaHUI
KonTponbnas padora Ned
62 o TeMe «Baxnenmue
METaJUIbl U UX
COETMHEHUS»
BemecrBa u marepuainsl B
63 MOBCETHEBHOM JKU3HH bubmorexa [JOK
https://m.eds00.ru/00ae3f50
YeJI0BeKa
64 XHMHYECKOE 3arpsi3HeHue bub6nuorexa [IOK
OKPYKaIOIIE Cpebl https://m.edso00.ru/00ae4270
65 Posb xumuu B pereHnn bub6nuorexa [IOK
HKOJIOTUYECKUX TTPOOIEM https://m.edso00.ru/00ae4270
Pe3epBHBbIii ypOK.
66 0 6o§ eHHeyll; bubmuoreka [JOK
H . https://m.edsoo.ru/00ae0d0a
cucTeMaTtu3anus 3HaHUI
PesepBHbIit ypok.
o | o 60§ CHHGYE Bu6morexa IJOK
H . https://m.edsoo.ru/00adb33c
cucTeMaTtu3anus 3HaHUI
68 Pe3epBHBIN ypoOK. bubnnoreka [JOK

O060061EHNE U

https://m.edsoo.ru/00ad9ch2
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI JIUIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET






