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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1m0 XUMHM Ha YPOBHE OCHOBHOIO 001Iero oOpa3oBaHUs
COCTaBJICHa Ha OCHOBE TpeOOBaHUW K pe3yibTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 00IIIeTr0 00pa3oBaHus, MPEACTaBICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBE (eiepaabHOM pabouelt mporpaMMbl BOCTIUTAHUS
U C y4€TOM KOHIEMIMUMU TMpenojaBaHusi ydyeOHoro mpeamera «XuMus» B
oOpasoBaTenbHbIX opraHuzamusax Poccuiickoit deneparuu.

[Iporpamma 1Mo xuMuM Ha€T TPENCTABICHUE O IENsAX, OOIel cTpaTeruu
OOydYeHHs, BOCTIHTAHHS ¥ Pa3BUTHUA OOYYAIOIIUXCS CPEICTBAMH y4eOHOTO
npenMera, YCTaHABJIMBAET o0s13aTenbHOE peIMETHOE coziepKaHue,
IpeayCcMaTpUBAET PACIpPEACIEHUE €ro I0 KilaccaM M CTPYKTYPUPOBAHHUE IO
pazienaM M TE€MaM MpPOrpaMMbl IO XHUMHH, OIpPEIEISeT KOJIMYECTBEHHbIE U
KaueCTBEHHbIE XapaKTepUCTUKHU CoJlepKaHusl, PEKOMEHYEMYIO
MOCJICIOBATEIbHOCTh ~ M3YYEHUS XUMHM C  Y4E€TOM  MEXKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro Tmpolecca, BO3PACTHBIX
O0COOCHHOCTEM  OOydaroluXcs, OINpeaensieT BO3MOXHOCTH IpeAMeTa s
peanuzainuu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTelbHOM
IpOorpaMMbl HaA YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMs, a Takke TPEOOBAHMM K
pe3ynbTaTam 00y4eHHUs] XUMUU Ha YPOBHE 1eel N3ydeHus MpeaMeTa U OCHOBHBIX
BUJOB Y4YeOHO-TIO3HABATEIbHOW JEATEIbHOCTH OOYYaroOIIerocs MO OCBOCHUIO
y4e0HOro co/iepKaHusl.

3HaHWE XUMHHM CIY>KUT OCHOBOW it (OPMUpPOBAHMS MHUPOBO33PEHUS
o0y4Jaromierocsi, ero MnpeAcTaBICHU O MaTepUaIbHOM E€IMHCTBE MHUPA, BAXKHYIO
poiib WrpatoT (GopMUpPYEMble XUMHUEW MPEJCTABICHUS O B3aUMONPEBPAIICHUIX
SHEPruM M 00 HSBOJIIOLMHU BEIIECTB B MPUPOJE, O MYTAX PEHIeHUsS TriI00aibHBIX
npoOjeM YCTOMYMBOTO PAa3BUTHS UYEIOBEUYECTBA — CBHIPbEBOM, AHEPrETUUYECKOM,
IUILEBON U SKOJIOTMUECKON 0€30MacHOCTH, IPOOIJIEM 3IpaBOOXPAHEHHUS.

N3yuenne xumuu:

CHOCOOCTBYET  pealM3alMyd  BO3MOXKHOCTEH  JJIi  CaMOpa3BUTUS U
(dbopMUpOBaHUs KYJIBTYphI JINYHOCTH, €€ 00111el 1 QYHKIIMOHATBLHON T'PaMOTHOCTH;

BHOCHUT BKJaJ B (POPMUpPOBAHHE MBIIUICHUS U TBOPUECKUX CIOCOOHOCTEH
OoOy4YaromMXxcs, HAaBBIKOB WX CAMOCTOSITEIBHOW y4eOHOW JIEeATENbHOCTH,
AKCIEPUMEHTAIBHBIX M HCCJIENOBATEIbCKUX YMEHUM, HEOOXOIMMBIX KakK B
MOBCEHEBHOM JKU3HU, TaK U B PO(PECCHOHATBLHOM 1eITeTbHOCTH;

3HAKOMHUT CO CHEU(UKON HAYYHOT'O0 MBIIUICHUS, 3aKIaJbIBA€T OCHOBBI
LEJIOCTHOTO B3IJIs1a HA €AMHCTBO MPUPOJIbI U YETTOBEKA, SIBISIETCSI OTBETCTBEHHBIM
ATanoM B (pOPMHUPOBAHUU E€CTECTBEHHO--HAYYHOU IPAMOTHOCTH 00 y4YarOIIMXCS;



crocoOCcTBYyeT (HOPMHUPOBAHUIO I[EHHOCTHOI'O OTHOIIEHUS K €CTECTBEHHO-
-HAy4YHBIM 3HAHUSIM, K IPUPOJIE, K YETOBEKY, BHOCUT CBOM BKJIQJl B IKOJOTUUECKOE
oOpa3zoBaHHe 00yUYarOIINXCS.

JlanHbie HampaBlieHWs B OOYYEHHHM XUMUU OOECTICUMBAIOTCS CIECIH(PUKON
collep>KaHMsl  y4yeOHOro  MpeaMeTa, KOTOPBhIM  SIBISIETCS  IEJarormuecku
aJanTUPOBAHHBIM OTpa)kKeHHEeM 0a30BOM HAYKM XMMHUH Ha ONpeeIEHHOM JTarne e
pa3BUTHUA.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIETO0 0Opa30BaHUS OPUCHTHPOBAH Ha
OCBOEHHE OOYYalOUUMHCS CUCTEMBI IMEPBOHAYAILHBIX TMOHSITHUH XUMHH, OCHOB
HEOPraHMYECKOM XHMMHM W HEKOTOPBIX OTHEIbHBIX 3HAYUMBIX IOHSITUUI
OpPraHUYECKON XMMUU.

CrpykTypa coaep:kaHusi MPOrpaMMbl N0 XUMHUU CPOPMHUpPOBAHA HA OCHOBE
CUCTEMHOro moaxoja k e€ usydeHuto. CojepkaHue CKIaJbIBAETCS U3 CUCTEMBI
MNOHATUNA O XUMUYECKOM 3JIEMEHTE U BELIECTBE U CUCTEMBI MIOHATHI O XUMHYECKON
peakimu. OO6€e 3TH CUCTEMBI CTPYKTYPHO OPTraHM30BaHbI M0 MPHUHIIUITY
MOCJIEIOBATEILHOTO Pa3BUTHS 3HAHUI HA OCHOBE TEOPETUUYECKUX MPEICTaBICHUN
pa3HOro ypOBHS:

— aTOMHO--MOJIEKYJIIPHOT'O0 YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— [lepuonmnueckoro 3akoHa /[. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XUMUU;

— YYEHHS O CTPOEHUU aTOMa U XUMHYECKOH CBSI3U;

— TIPEACTaBICHUM 00 DJIEKTPOJUTHUYECKON JUCCOIMAIIMM BEIIECTB B
pacTBopax.

Teopernueckue 3HAHUS PAcCMATPUBAIOTCA HAa OCHOBE OMIIUPHUYECKU
MOJTYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBHO OT OAHOTO
YPOBHS K JIPYrOMY, BBITIONHSISA QYHKIIMH OOBSICHEHUS ¥ POTHO3UPOBAHUS CBOWCTB,
CTPOCHUS ¥ BO3MOXHOCTEH MPAKTUYECKOT0 MPUMEHEHHUS U MOTYYCHHS U3y4aeMbIX
BEIIECTB.

OcBoeHue nmporpaMMbl IO XUMHUU  CIOCOOCTBYEeT  (OPMHUPOBAHUIO
MPEACTABJICHUS. O XUMUYECKON COCTABIAIOIIECH HAYYHOM KAPTUHBI MHUPA B JIOTHKE
€€ CUCTEMHOM MPUPO/IbI, ICHHOCTHOTO OTHOIIEHUSI K HAYYHOMY 3HAHUIO U METOaM
MO3HAaHUS B Hayke. M3ydeHue XMMHUHM MPOUCXOAUT C NMPUBJICYECHUEM 3HAHUM W3
paHee M3YyYEHHBIX Y4eOHBbIX NpeameToB: «Okpyxaromuid mup», «buonorus. 5—7
Kiacce» U «dusuka. 7 Kmacey.

[Ipy wu3yyeHUH XUMHUM TPOUCXOAUT (POPMHUPOBAHME 3HAHUM OCHOB
XUMHUYECKOM HAayKH Kak 00JIaCTU COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUYECKOU
NEeATETbHOCTH YE€TIOBEKA U KaK OTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJbTYpPhL. 3a/1aua
y4e0HOTO TIPeIMETa COCTOUT B (DOPMHUPOBAHWUN CHUCTEMbl XUMHUYECKUX 3HAHUN —
BOKHEUIINX (PAKTOB, MOHATHM, 3aKOHOB M TEOPETUUECKUX MMOJIOKEHUN, TOCTYIMHBIX
000011IeHHIT MHUPOBO33PEHUECKOr0 XapakTepa, si3blka HAyKH, B MPUOOLIEHUU K



HAyYHBIM METOJIaM IMTO3HAHMS TIPH M3YYCHHUH BEIICCTB M XMMHUYCCKUX PEaKIINid, B
(GbopMHUPOBAHUY M PA3BUTHH ITO3HABATEIIBHBIX YMEHUN U UX TIPUMCHCHUH B YI€OHO-
MO3HABATEIBHON M y4eOHO-UCCIIEI0BATEIBCKON JAESTEIbHOCTH, OCBOSHUU TTPaBUII
0e301acHOro 00palIeHusl ¢ BEIECTBAMH B IIOBCEIHEBHOM KU3HU.

[Ipy M3ydeHuu XMMUU HA YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMS BAKHOE
3HauY€HHE MPUOOPENH TaKue 1eJd, KaK:

— (¢opMuUpOBaHHWE WHTEIJIEKTYallbHO pA3BUTON JIMYHOCTH, TOTOBOM K
camMo00pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIIbHOMY MPHUHITHIO PEIICHUH,
CIIOCOOHOI aIanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIIOBUSM KU3HU;

— HalpaBJICHHOCTh OOy4YeHHMS Ha CHCTEMaTHYecKoe MpuOoOIIeHHe
Oo0y4Jaromuxcss K CaMOCTOSATEIbHON ITO3HABATENbHOM JEATEIbHOCTH, HAy4YHBIM
METOJlaM TO3HaHusA, (OPMUPYIOIIUM MOTHBAIIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUY;

— o0ecreueHne yCiaoBUM, CIOCOOCTBYIOIIUX MPHUOOPETECHUIO 00YUarOIITUMUCS
OTbITa Pa3HOOOPA3HOM NEATEIHHOCTH, MO3HAHUS M CAMOMO3HAHMSA, KIFOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), WMEIONINX YHHBEPCAIbHOE 3HAUCHUE st
Pa3IMYHBIX BUJOB JIESITEIbHOCTH;

— (opmupoBanre oO0mell (QYHKIIMOHATBLHON W  €CTECTBEHHO-HAyYHOU
IPaMOTHOCTH, B TOM 4YHCJI€ YMEHUU OOBICHATH U OICHUBATh SBIICHUS
OKpY’KafoIllero MHUpa, WCIONB3Yys 3HAHWS W OIBIT, MOJYYECHHBIC MPU H3yYECHUH
XUMUH, MPUMEHATh UX MPHU PEIICHUU TTPOOJIEM B MIOBCETHEBHOM )XM3HU U TPYIOBOU
JeSITebHOCTH;

— (QopmupoBaHue y OOy4arOUMXCi TYMaHUCTHUYECKUX OTHOIICHUM,
NOHUMAaHUSI 1EHHOCTH XHMHUYECKUX 3HAHUU I BBIPAOOTKH DKOJIOTMYECKH
IeJIECOO0Pa3HOro TOBEAEHUS B OBITY W TPYAOBOM JAESITENBHOCTH B ILEJAX
COXPaHEHUs CBOETO 37I0POBbS U OKPYXKAIOIIEH MPUPOTHON CPEIbI;

— pa3BUTHE MOTHBAIUM K OOYYEHHUIO, CIIOCOOHOCTEW K CAMOKOHTPOJIIO U
CaMOBOCIIUTAHMIO HAa OCHOBE YCBOGHHSI OOILEYEIIOBEUECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGWMISI M HAMPABICHHOCTH JATbHEUIIETO
o0y4eHusl.

OO6miee YncIo 4YacoB, OTBEIEHHBIX IS U3YYCHHS] XUMUU Ha YPOBHE OCHOBHOTO
oOmrero odpasoBanus, cocrasiser 136 gacoB: B 8 kimacce — 68 uvacoB (2 daca B
HeJento), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



COJAEP XAHME OBYUYEHUA

8 KIIACC

IlepBoHayaILHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuu. Poiap XUMHM B KM3HU YEJIOBEKAa. XUMHUSA B CUCTEME HayK.
Tena u BemecTBa. PU3NMUYECKHE CBOWCTBAa BEIIECTB. ATperaTHOE COCTOSIHUE
BelecTB. [loHsiTHE O MeTOAaxX MO3HAHUSA B XUMUU. YHMCThIE BEIIECTBA U CMECH.
Cnioco0nI pa3jieieHus: CMecei.

ATOMBI M MOJIEKYJIbl. XHUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMUYECKHUX
sneMeHTOB. [IpocThie U ClI0XKHBIE BelllecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckas popmysia. BaleHTHOCTh aTOMOB XMMUYECKHUX JIEMEHTOB. 3aKOH
MIOCTOSIHCTBA cOcTaBa BemlecTB. OTHOCHUTENbHAS aTOMHAas Macca. OTHOCHUTENbHAs
MOJIEKYJIsIpHasi Macca. MaccoBas 10J1s1 XUMUYECKOT0 3JIEMEHTAa B COSUHEHUH.

KomnuecTBo BemecrBa. Moinb. MonsipHast macca. B3auMoCBsI3b KOJIMYECTBA,
Macchl W YHCJIAa CTPYKTYPHBIX €IUHMI] BemiecTtBa. Pacuérel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

Ou3NuecKue U XMMHUYECKHUE SBJICHUSI. XUMHUUECKas peakius U €€ MpU3HaKHU.
3aKoH COXpaHEHHUsI MacChl BEIIECTB. XHUMHUYECKHE ypaBHeHMs. Knaccudukarms
XUMHUYECKUX PEaKIUil (COeAUHEHUs, PA3I0KEHUs, 3aMEILEHUs, OOMEHA).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XUMHUYECKOH IMOCYJIOH, MpaBuUjiaMu paboOThl B JIaOOpaTOpPUH U
npuéMamu oOpanieHusi ¢ J1abopaToOpHbBIM O00OpPYIOBAHMEM, U3YUEHHE U ONUCAHUE
bU3MYECKUX CBOMCTB 00pa3lloOB HEOPraHMYECKUX BEIIECTB, HAOJIOJICHUE
busznuecknx (TUIaBJICHUE BOCKA, TasHUE JIbJIa, PACTUPAHHE caxapa B CTYIIKE,
KUIEHUE W KOHAEHCAlUs BOJAbI) U XUMHUYECKUX (TOPEHHE CBEYH, MPOKaJIMBaHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBUE Meja C KUCJIOTON) SIBICHUM, HAOIIO/ICHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XHMHUYECKHUX peakiui (pasiokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOPHIIOM Oapus, pa3joKeHHEe THIPOKCHIA
menu (1) mpu HarpeBaHwWy, B3aMMOICHCTBHE Kene3a ¢ pactBopoM conu menu (11),
U3Y4YEHHE CIOCOOOB PA3EIICHHUsS CMECEH: C NMOMOUIbI0 MarHura, (pUiIbTpOBaHUE,
BbINIApUBaHUE, TUCTUIUISIMS, XpoMaTorpadus, MPOBEIEHHE OYUCTKUA MMOBAPEHHOM
conlu, HaOMIOJEHWE W  ONMUCAaHWE  Pe3yIbTaTOB  MPOBENCHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHHMS] MAacChl, CO3/IaHHE MOJENEH MOJIEKYI
(IapocTepKHEBBIX).

Ba:kHelilne npejacTABUTEIM HEOPTAaHUYECKUX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bo3nyxa. Kucimopon — 3j€MEHT M IIpoCToe
BelecTBo. Haxoxkaenue kucimopoja B mpupoje, (U3MYECKHE U XUMUYECKHUE
cBorictBa (peakiuu ropeHus). Oxcuabl. Ilpumenenne kuciaopoga. CrocoObl
MOJTyYECHHsI KHUCJIOpOAa B JIA0OpATOpPUM M TMPOMBIINIIIEHHOCTH. KpyroBopot
Kucnopoaa B mpupoe. O30H — auIoTponHas MOAU(PUKAIINS KUCIOPOIaA.



TerioBoil 3(p(GEeKT XMMHUYECKOW pPEAKUUU, TEPMOXUMHUYECKUE YpaBHEHMUS,
9K30- M DJHAOTEPMHUYECKHE peakUuu. TOIUIMBO: yrojib M METaH. 3arpsA3HCHHUE
BO3/yXa, yCUJIEHHUE MAapHUKOBOTO 3 (dekTa, pa3pylieHrne 030HOBOTO CIIOS.

Bonopon — anemeHT u npocroe BemecTBo. Haxoxnenue Bogopoaa B IpUpozae,
bu3nYecCKre U XUMUUECKUE CBOMCTBA, MPUMEHEHUE, CTIOCOOBI TToTyueHus. Kuciorer
U COJIN.

MomsipHbIii 00BEM ra3oB. Pacu€rsl Mo XUMHUECKUM YPaBHEHUSIM.

Odusnueckne CcBoWcTBa BOAbl. Boma kak pactBoputTenb. PacTBOpBL
HacepiienHble ¥ HEHACBIIEHHbIE PAacTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 1075 BElIECTBA B pacTBOpE. XMMHUUYECKUE CBOKMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpOB B npupose M B )KU3HU YesnoBeKka. KpyroBopor BoAbl B pUpoJE.
3arpsi3HEHHE PUPOJIHBIX BOJ. OXpaHa U OUUCTKA IPUPOJHBIX BOJ.

Knaccudukanus neopranudeckux coenuHeHuit. Oxcunbl. Knaccuduxanms
OKCHUJIOB:  coseoOpasyromiue (OCHOBHBIE, KHUCJIOTHBIE, aM(oOTepHbIE) U
HeconeoOpazyromue. Homenkiarypa okcumoB. Duzmdeckne U XUMHUYECKHE
CBOMCTBA OKCUIOB. [lomyduenune okcuaos.

OcHoBanusi. Knaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMBIE
ocHoBaHusd. HoMeHknaTypa ocHoBaHUW. PU3NYECKHE U XUMHUYECKHE CBOWMCTBA
ocHoBaHuU. [lonydyeHne ocHOBaHUM.

Kucnorsl. Knaccudukanusa kucinor. Homenkinarypa kucinor. @usznyeckue u
XHMHYECKHE CBOHMCTBa KHUCIOT. Psgn aktuBHocTu MetauioB H. H. bekerosa.
[Tony4yeHnue KuCIOT.

Conu. HomeHnknatypa coseil. @u3nyeckue U XMMHYECKHE CBOMCTBA COJEH.
[Tonydenue conen.

I'enernueckas CBsI3b MEXKY KJIACCAMU HEOPTraHUYECKUX COCIUHEHHUI.

Xumuueckuit IKCnepumenm:

KAQ4EeCTBEHHOE ONPEAECICHUE COJIEPIKAHUS KUCIOPOAa B BO3AYXE, MOIYyUYEHUE,
coOupaHue, pacno3HaBaHWE€ M U3Y4YEHHE CBONCTB KHUCJIOpOJa, HaOII0JeHUE
B3aUMOJCHCTBHUS BEIIECTB C KHCIOPOJOM M YCIOBUS BO3HHKHOBEHHUS U
npeKparieHus TopeHus (1moxkapa), 03HaKOMJIEHUE ¢ 00pa3IiaMu OKCHJIOB U OITUCAHUE
UX CBOMCTB, TMONy4YyeHHE, coOupaHHe, paclo3HaBaHWE M W3YYCHHE CBOICTB
BOZIOpoja (ropeHue), B3auMoiercTBre Bojioposa ¢ okcugom menu (1) (BozmoxxHo
UCIIOJIb30BaHUE BUACOMATEPUAIIOB), HAOIIOACHHE 00PA3I[0B BEIIECTB KOJIMYECTBOM
1 Monb, uccienoBaHWe OCOOEHHOCTEH pPACTBOPEHHs BEIIECTB C PA3THMYHON
pPacTBOPUMOCTBIO, MPUTOTOBJIIEHUE PACTBOPOB C OINPEACIEHHOM MAacCOBOM JOJIEH
pPacTBOPEHHOI'O BEUIECTBA, B3aMMOJCHCTBHME BOABI C MeTaulaMH (HaTpUeM U
KalnbliieM) (BO3MOXKHO HCIOJB30BAHME BHJIEOMATEPHANIOB), HCCIEIOBaHUE
00pa3110B HEOPraHUYECKUX BEIIECTB PA3IMUHBIX KJIACCOB, HAOIOIEHNE N3MEHEHHS
OKpacCKH MHJIMKAaTOPOB B paCTBOPAxX KUCIIOT U LIENOYEH, N3yUYEHNE B3aUMOACHCTBUS



okcunia meau (Il) ¢ pactBopom cepHOM KUCIOTHI, KHCJIOT C METallJlaMH, peakIui
HEUTpAJIM3ALMKY, TOJYYEHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJHOTO
MeTajuia JPYruM U3 pacTBOpPa COJIM, PEIICHHE HKCIEPUMEHTAIBHBIX 3a/1a4 10 TEME
«Baxnenmme Kiaccbl HEOPraHMYECKUX COEAUHECHUIN.

HHepuognueckuit 3axkoH u Ilepuoaumyeckas cucreMa XHUMHYECKHX
iemenToB JI. WU. MenageneeBa. CrpoeHne aroMoB. XHMHYECKAs CBS3b.
OKMCIUTETBbHO-BOCCTAHOBUTEIbHBIE PEAKIIUN

[lepBble MOMBITKK KiIacCU(PUKALIMM XUMHUUYECKUX djeMeHTOB. [loHsiTe o
TPYINaxX CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE M IIEJIOYHO3EMEIbHbIE METaJUIbl,
raJIOreHbl, UHEPTHBIE Ta3bl). DIEMEHTBI, KOTOPbIe 00pa3ytoT aM(pOTEPHbIE OKCHUIbI
Y TUAPOKCH/IBL.

[lepnognueckunii 3axoH. [lepuoanueckast CuCTeMa XUMHUYECKHUX 2JIEMEHTOB /1.
N. Menpneneera. Koporkonepuoanas u qiuuHHonepuoaHas ¢popmsl [lepuoanueckoit
cucreMbl xumuyeckux diemeHtoB JI. WM. Menneneesa. Ilepuonsl u TIpynmsl.
PU3NYECKUN CMBICI OPSAKOBOIO HOMEPA, HOMEPOB IEPUOIA U TPYIIIIBI 3JIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX sifiep. M3otonbl. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX  O0OJOYEeK aToMOB TMepBbIX 20 XUMHYECKHUX  DJIEMEHTOB
[lepuognueckon cucremnl JI. M. MenneneeBa. XapaKTepUCTUKA XHUMHUYECKOTO
3JIEMEHTA M0 ero nonoxenuto B [lepuonnueckoit cucreme . . Menaeneena.

3aKOHOMEPHOCTH W3MEHEHUS pPaguyca aTOMOB XUMHYECKUX BJIEMEHTOB,
METAUIUYECKUX U HEMETAUIMYECKUX CBOMCTB I10 TPYIIaM U MEPUOAaM.

3nauenue [lepuoanyeckoro 3akona u [lepruoguyeckoil CUCTEMbI XUMUYECKUX
JJIEMEHTOB Ui pa3BUTH Hayku W npaktuku. . M. MenneneeB — yd€HbI U
rpaXKJaHUH.

Xumudeckasi cBsizb. KoBasieHTHast (TMoOJiApHAasT YW HEMNOJSPHAs) CBS3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUECKUX AJIEMEHTOB. IOHHas CBS3b.

Crenenb  okucieHusa. OKUCIUTENbHO--BOCCTAHOBUTENIBHBIE  PEAKIIHH.
[Iponecchl okucaeHnst U BOCCTaHOBIIEHUs. OKHUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKCnepuUMenm:

U3y4eHHE OOpa3IOB BEIIECTB METAUIOB W HEMETAJIOB, B3aUMOJICHCTBHE
TUAPOKCHIA LHMHKA C pAacTBOPaAaMHM KHUCJIOT U IIEIOYEH, IMPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIMX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakluu pa3ioKeHUs, COSTMHEHUS).

Mescnpeomemmnule ceasu

Peanmu3anpsa MeXnpenIMeTHBIX CBS3€W INPU U3YYEHHM XMMHM B 8 KJlacce
OCYILECTBIISIETCS 4epe3 MHCIOJb30BAaHUE KaK OOIIUX eCTECTBEHHO--HAYYHBIX
NOHATUN, TAK W MOHSATUM, SIBISIOMIMXCS CUCTEMHBIMH JJISI OTIEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'O LINKJIA.



OO6mre ecTecTBEHHO--HAYyYHbIE MOHATHS: HAYYHBIN (QakT, TUnoresa, Teopus,
3aKOH, aHalu3, CHUHTE3, Kiaccudukanusi, TMEePUOJUYHOCTb, HabJ0/IeHNE,
AKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBICHUE.

du3zrkKa: Matepus, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU/I, U30TOIIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJA, 3JEKTPUUYECKUU 3apsj, BEIIECTBO, TENO, OOBEM,
arperaTHO€ COCTOSIHME BEIeCTBa, ra3, (U3MUYECKHE BEJIIUYUHBI, EIUHUIIBI
U3MEpEHUs1, KOCMOC, IUIaHETHI, 3B€3/1b1, CoJHIIE.

buonorus: porocunTes, npixanue, buocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPaAIIbl, TOPHBIE MOPOJIbI, MOJIE3HbIE
MCKOIIA€MbI€, TOIJIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo 1 XUMHYeCKasi peaKIus

[Tepunonnueckuit 3akoH. Ilepuoanueckas cucreMa XUMUYECKUX JIEMEHTOB JI.
N. MenpeneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMICTB
XUMHUYECKUX 3JIEMEHTOB IIEPBBIX TPEX NEPUOOB, KAJIHS, KAIBLIHS U UX COEINHEHUN
B COOTBETCTBUM C TIOJOKEHUEM DJJIeMEHTOB B llepuomnmueckon cucreme u
CTPOCHUEM HX aTOMOB.

CrpoeHue BeliecTBa: BHUIIBI XMUMHUYECKOW CBSI3U. THIBI KPUCTATIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIIA KPUCTAJUIMYECKON PELIETKH U
BHJa XUMHYECKOU CBA3H.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKHUX BEUIECTB. XHUMHUYECKUE
CBOMCTBA BEILECTB, OTHOCALIMXCS K Pa3IW4HbIM KjaccaM HEOPTraHWYECKHX
COCIMHEHNN, TEHETUYECKas CBSI3b HEOPIraHUYECKUX BEIIECTB.

Knaccudukanus XuMUYECKUX peakluid MO pa3auvyHbIM MPU3HAKaM (110 YHCITY
U COCTaBy YYacCTBYIOLIMX B pEAKIMU BEIIECTB, MO TEIIOBOMY 3(deKTy, Mo
U3MEHEHUIO CTENEHEH OKUCICHMSI XMMMUYECKHUX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aropa). DK30- U SHIAOTEPMHUUYECKUE PEAKLUU, TEPMOXUMUUYECKHE
YPaBHEHHSI.

[Tonsitue o ckopocTH xumudeckod peakuuu. IloHstre 00 oOpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusaxX. [IoHATHE O FOMOTr€HHBIX M T'e€TepOreHHBIX
peakuusx. [lonsitne o karammse. [loHssTne 0 xXuMHueckoM paBHOBecHH. DaKTOPHI,
BIMSIONIME HA CKOPOCTh XMMHYECKOW pEAKUUMU U TOJ0KEHUE XUMHUYECKOTO

paBHOBECHS.
OKHCANTETbHO-BOCCTAHOBUTEIbHBIE ~ pEAKLMH,  JJIEKTPOHHBIA  OanaHc
OKHCIINTEIBHO-BOCCTAHOBUTENBHON pEaKLUH. CocraBienue YPaBHEHUI

OKHCIIUTCIBbHO--BOCCTAHOBUTCIIbHBIX peaKuHﬁ C HCIIOJB30BAaHHUECM  MCTOJa
QJICKTPOHHOI'O OajaHca.



Teopust JIEKTPOIIUTHUECKON JUCCOUMALNH. DJIEKTPOITUTHI U HEANEKTPOIIUTHI.
KaTtnonsl, annonsl. MexaHW3M [IHCCOLMAIMU BELIECTB C Pa3JIMYHbIMU BHUAAMU
xuMmuuyeckoil cs3u. Crenens nucconuanuu. CruiabHbIE U Cl1a0ble 3JIEKTPOIUTHI.

Peakiun nonHOTrO OOMEHa. Y CI0BUS MPOTEKAHUS PEAKIMA HOHHOTO OOMEHa,
IIOJIHBIE W COKpAIlEHHBbIE HMOHHBIE YpaBHEHMs peakuuil. CBoOWCTBAa KHCIIOT,
OCHOBAHUI U CoJiell B CBETE NPEJCTABICHUN 00 3JIEKTPOIUTUYECKOIN TUCCOLMALIUN.
KauectBenHbIe peaknu Ha HOHBL. [IOHSATHE O TUAPOIIN3E COJIEH.

Xumuueckuit IKCnepumenm:

O3HAKOMIIEHHUE C MOJEISIMU KPHUCTAUIMYECKUX PEIIETOK HEOPTaHUYECKHUX
BEIIECTB — METAVIOB M HEMETANIOB (rpadura M ajiMasa), CIOXKHBIX BELIECTB
(x10puaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKON pEaKIIUK OT
BO3JCHCTBUA  PAa3IUYHbIX  (PAKTOPOB, HCCJIENOBAHHE  AJIEKTPOIPOBOIHOCTH
pPacTBOPOB BEIIECTB, MPOLIECCA AUCCOLUALIMU KUCTIOT, IIeI0Uel U coiel (BO3MOKHO
UCIOJIb30BAaHUE BHUAEO0 MATEPUATIOB), NPOBEACHHUE OIBITOB, WIIOCTPUPYIOIINX
OpU3HAKK TMPOTEKaHUs peakuuid HOHHOrO oOMmeHa (oOpa3oBaHUE OcCajKa,
BBIJIEJICHHE Ta3a, OOpa30oBaHME BOJBI), OMBITOB, WJUTIOCTPUPYIOIIMX MPUMEPHI
OKHUCJIUTENIbHO-BOCCTAHOBUTENIbHBIX PpPEaAKIMil (FroOpeHue, peakiuu pas3iokKeHus,
COEIUHEHMsI), pacllO3HaBaHWE HEOPraHWYECKUX  BEIIECTB C  IOMOIIBIO
KA4ECTBEHHBIX PEAKLIUHA Ha HOHBI, PEIICHUE IKCIIEPUMEHTAIBHBIX 3a1a4.

HeMmeTa/uibl 1 MX COeIMHEHUA

OO6mias xapakrtepuctuka rajnoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble CTeneHu OokucieHusa. CTpoeHue u (U3NYECKue CBOMCTBA MPOCTHIX
BELIECTB — TAJIOT€HOB. XMMUYECKHUE CBOMCTBA Ha IPUMEpPE XJ10pa (B3aUMOIEHCTBUE
C MeTajulaMM, HEMeTajlJlaMH, LenodaMu). XjaopoBojaopod. CossiHas KHUCIOTa,
XAMUYECKUE CBOWCTBA, IIOJIy4EHUE, IIpUMEHEHue. JlelicTBue Xxyopa u
XJIOPOBOAOPOZA HA OPTAHU3M YelloBeKa. BaxHenmue XJIopuasl U UX HaX0XKIACHUE B
IIPUPOLE.

O6mas xapakrtepuctuka 31eMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTerneHu okuciaeHus. CTpoeHue U (pu3ndecKkue CBOMCTBA
IPOCTBIX BEUIECTB — KUCIOPOJia U Cepbl. AJIOTPONHbIE MOAU(DUKAIIMN KHCIOPOIa
U cepbl. XUMUYECKHe CBOWMCTBa cepbl. CepoBOMOpOAd, CTpOCHUE, (PU3HUECKHE U
XuMH4eckue cBorcTBa. OKCUABI CEpbl KaK NPEACTABUTENN KHUCIOTHBIX OKCHJIOB.
CepHnast kucnoTa, PU3NYECKUE U XUMUYECKUE CBOMCTBA (0OLIME KAK MTPEICTaBUTENS
KJlacca KHUCJIOT M crnenuduueckue). XUMUUYECKUE pPEaKkluu, JEKalie B OCHOBE
IPOMBIIUIEHHOIO Ccrocoba MOJydeHUs] CepHOMl KHUciIoThl. IIpumenenue cepHoii
KucnoThl. Conu CepHOM KHCIOThI, KAayeCTBEHHAs peaklus Ha CyJb(aT-uoH.
Haxoxnenue ceppl u €€ COeIMHEHUH B mpupoae. XUMHYECKOE 3arps3HEHHUE
OKpYXAaIOLIEl Cpelbl COCOUHEHUSMH Ccepbl (KHUCIOTHBIE JOXKIU, 3arpsA3HEHUE
BO3]/lyXa ¥ BOAOEMOB), CLIOCOOBI €ro MpeAoTBpaICHUsI.



OO6mas xapaktepuctuka 371eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHUs. A30T, paCIpOCTpPaHEHHE B MPHUPO/IE,
busznueckne u XumMuueckue cBoiictBa. KpyroBopot azora B npupoze. AMMUak, ero
duznueckre 1 XUMUIECKHUE CBOMCTBA, TIoJydeHrue u npuMenerne. Com aMMOHWS,
ux (pU3MYecKre U XMMHUECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakiys Ha
MOHBl aMMOHHS. A30THAsl KHUCJIOTa, €€ MojydyeHue, PU3NYeCKue U XUMHUYECKUE
cBOiicTBa (0OIIME Kak TMPEJACTAaBUTENS Klacca KHUCIOT M crhenupuyecKue).
Hcnonb3oBaHre HUTPATOB U COJIEH aMMOHHMSI B KAUECTBE MUHEPATIbHBIX yI00pEHHIA.
XHUMHUYECKOE 3arpsA3HEHUE OKPY KAOIIEH Cpeibl COETMHEHUIMH a30Ta (KUCIOTHbIE
JOKIM, 3arps3HEHUE BO3/yXa, MOYBBI U BOAOEMOB). Docdop, amioTporHbie
monudukanuu docdopa, uzndeckue u xumudeckue cpoiictea. Okcun docdopa
(V) u dochopnas xuciora, Gusmueckue U XUMHUYCCKUE CBOWCTBA, MOJTYYCHHE.
Ncnonb3oBanue (pochaToB B KaUeCTBE MUHEPATIBHBIX YI00PEHHUIA.

OO6mas xapakrepuctuka 3jaeMeHToB IV A-rpynmbl. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHBIC CTENICHU OKUCIIEHUS. Y TJIepO/I, AJTIOTPOITHBIE MOU(DUKAITNH,
pacrnpocTpaHeHHe B MpUpoAe, pusnueckue U XMMUYECKHEe CBOMCTBa. AacopOuus.
Kpyrosopor yrimepona B mnpupoae. Oxkcuisl yriepona, uUx (U3HUECKHE U
XUMHUYECKHE CBOMCTBA, JIEUCTBUE HA JKHUBBbIE OPraHU3Mbl, T[OJIy4YE€HUE U
NpUMEHEHHE. DKOJOTHYECKHE MPOOJIeMBI, CB3aHHbIE ¢ okcuiuoM yriepoaa (1V),
TUNOTEe3a TI100ATIbHOTO TMOTEIJICHUsI KJIMMaTa, NapHUKOBBIM 3G @dexT. YronbHas
KUCIIOTa W €€ coiM, uX (PU3MUYecKkue M XUMHUYECKHUE CBOICTBA, MOJy4YEHUE U
npuMmeHeHue. KavecTBeHHass peakiusi Ha KapOoHaT-uoHbl. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIIJIEHHOCTHA U CEJIbCKOM XO035MCTBE.

[lepBoHavanbHbBIE MOHATUS 00 OPraHUYECKHUX BEILECTBAX KAK O COCIUHEHUSX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, TaHOJ, TJIMLUEPUH, YKCYCHAasl KUCIIOTa).
[IpupogHbie HMCTOYHUKU YTIE€BOAOPOAOB (Yyroib, NPUPOAHBINA Ta3, HeDTh),
NPOAYKTHI WX TepepadoTku (OCH3WH), MX pPOJb B OBITY U TPOMBIIUICHHOCTH.
[ToHsiTHE O OMOJIOrMYECKU BaXKHBIX BELIECTBAX: KUpax, OeNKax, yriieBojaax — 1 ux
poiM B OKM3HM uejoBeKka. MarepuanbHOE€ €IMHCTBO OpPraHUYECKUX U
HEOPTraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usnueckue © XHUMHYECKHE CBOMCTBa, IOJIYYEHUE U
npuMmeHeHue. CoelMHeHnus KpeMHus B ipupoe. O01ue npencTaBieHust 00 OKCHie
kpemuaus (IV) u kpemHueBoi kuciaore. CHUIMKATHI, UX UCIOJIB30BaHUE B OBITY, B
IPOMBIIIJIEHHOCTU. BakHellne cTpouTelbHbIE MaTepualibl: KepaMHKa, CTEKIIO,
eMeHT, OeToH, kene300eToH. I[lpobiiemMbl 0€30MacHOrO  MCIOJIb30BAHUS
CTPOUTENIPHBIX MAaTEPUAJIOB B TTOBCETHEBHOM JKU3HHU.

Xumuueckuit IKcnepumenm:

u3ydeHrne oOpas3IoB HEOPraHUYECKHX BEIIECTB, CBOMCTB COJISTHON KHCJIOTHI,
NPOBE/ICHNE KAUECTBEHHBIX PEAKIUMH Ha XJIOPUJ-UOHBI U HAOJIIOICHHE MPU3HAKOB



UX TPOTEKAHUsI, OMBITHI, OTpaxarolmue (PU3NUYECKUE M XUMHUYECKUE CBOMCTBa
rajoreHoB M WX COEAUWHEHHM (BO3MOXKHO KCIIOJIb30BAaHHE BHJICOMATEPHUAIIOB),
O3HaKOMJIEHHUE ¢ 00pa3aMu XJIOPUI0B (TAJIOT€HUI0B), 03HAKOMIICHHE C 00pa3iaMu
ceppl UM €€ COCIUHEHUSIMH (BO3MOXKHO HCIIOJIb30BaHUE BUJEOMATEPUATIOB),
HaAOJII0/IeHHE Tpoliecca 00YTIIMBaHUS caxapa Mo/ 1eUCTBUEM KOHIEHTPUPOBAHHOM
CEpHOM KHUCIIOTHI, M3YYEHUE XUMUYECKUX CBOMCTB pa30aBIeHHON CEpHOI KUCIIOTHI,
IIPOBE/ICHNE KaYeCTBEHHON peakiny Ha CyiIb(haT-uoH U HAONIOICHHE TTpU3HaKa e
NPOTEKaHUs, O3HAKOMJICHHE C (PU3NYECKUMH CBOWCTBaMHU a3oTa, dochopa u ux
COEJIMHEHUN (BO3MOXHO HCIIOJIb30BaHUE BUEOMATEPUAIIOB), 00pa3iaMu a30THBIX
u (GochopHBIX yA0OpeHUH, MoJydyeHue, coOupaHue, pacro3HaBaHUE U U3YYCHHE
CBOWCTB aMMHaKa, NPOBEACHUWE KAYECTBEHHBIX PEAKIHUA HA HOH aMMOHHS U
dbochar-uoH U U3ydeHUE TPUZHAKOB UX TMPOTEKaHUs, B3aUMOJCHUCTBUE
KOHIICHTPUPOBAHHOW a30THOW KHCJIOTHI C MeJbI0 (BO3MOXKHO HCIIOIb30BaHUE
BUJICOMATEPUATIOB), HM3YUYEHHE MOJIENEH KPUCTAUIMYECKUX PEMIETOK anmasa,
rpadura, (QymuiepeHa, O03HAKOMJICHHE C IPOIECCOM aJCcOpOLHMH PacTBOPEHHBIX
BEIIECTB AKTHUBUPOBAHHBIM YIJIEM M YCTPONCTBOM MPOTHUBOrasa, MOJy4YEeHUE,
coOupaHue, pacrio3HaBaHUE M M3YYCHHE CBOMCTB YIVICKHUCIIOIO Ta3a, MPOBEJICHHUE
KaueCTBEHHBIX peaKklUii Ha KapOOHAT U CUJIMKAT-UOHBI U U3YUYCHHE MPU3HAKOB HX
NPOTEKAHUS, O3HAKOMJIEHUE C TMPOAYKIMEH CWIMKATHOW MPOMBIIIJIEHHOCTH,
pELICHUE SKCIEPUMEHTAIBHBIX 3a/a4 MO TeMe «BaXHeWIlne HeMeTayulbl U UX
COCIUHECHUS.

MeTaiibl U MX COeUHEHUS

OOuras xapakTepucTUKa XUMMUYECKUX JIEMEHTOB — METAJLIOB Ha OCHOBAHUU
ux nosoxkeHuss B Ilepumonnueckor cucreme xuMmuueckux dnemeHrosB /[l WM.
MenaeneeBa u cTpoeHusi aToMOB. CTpoeHHE MeTaUIOB. MeTtayuinyeckasi CBs3b U
METaJUIMYECKasi ~ KpUCTAJUIMUECKass  PEmIETKa.  DJIEKTPOXUMUYECKUU  pAal
HampsKeHn metamioB. Ou3znueckue U XMMHUYECKUE CBOWCTBA MeTalioB. OO0mue
crocoObl mostydeHusi metauioB. [loHATHE O KOppO3UM METAJUIOB, OCHOBHBIC
CIOCOOBI 3aIUTHI UX OT KOoppo3uu. CruiaBsl (CTallb, YYT'yH, TIOPATIOMUHUMI, OpoH3a)
U X PUMEHEHUE B OBITY ¥ POMBIIIIEHHOCTH.

[llenounsle MeTamibl: mojioxkeHue B llepuoanueckoil cucreMe XUMHYECKHUX
aneMeHToB . M. MenaeneeBa, CTpoeHUE UX aTOMOB, HAXOXJEHUE B IIPUPOJE.
duznyeckre U XMMUYECKHUE CBOMCTBA (Ha mpuMmepe HaTpusi U kanusi). OKCuabl u
TUAPOKCUABI HaTpusi W Kauusd. [IpuMeHeHHe IIeNOYHBIX METAUIOB U HX
COEIMHECHUM.

IllenouyHo3eMeNbHBICE METAIBI MAarHud W KaJbIMM: IIOJIOKCHHE B
[lepuognueckon cucreMe xumuueckux 3yiemeHToB 1. 1. MenneneeBa, CTpoeHue ux
aTOMOB, HAXOXJEHUE B Ipupojie. PU3NUECKHe U XUMUYECKUE CBOICTBA MAarHUs U



Kanblus. Baxueliye coeTMHEHUs KaIbIUs (OKCU, TUIAPOKCHU, CONH). KECTKOCTh
BOJIbI U CTIOCOOBI €€ YCTpaHEHHUS.

AJroMUHUN: noNiokeHue B Ilepuonnueckoil cucteMe XMMUYECKHUX SJIEMEHTOB
J. . MenaeneeBa, CTpoeHUE aroma, HaxOXAcHHE B mnpupoje. duznueckne u
XUMHUYECKUE CBOMCTBA alOMUHUA. AM(POTEpPHBIE CBOMCTBA OKCUAA U THAPOKCHIA
ATIOMHUHUSL.

Kenezo: nonoxenue B [lepuoaudeckor CUCTEME XMMUYECKHUX 3JIEMEHTOB /1.
M. MenneneeBa, CTpOEHHE aroMa, HaxXOXAeHUE B mnpupoae. dusznueckue u
XUMHUYECKHUe CBOMCTBA Xkene3a. OKCUbl, TUAPOKCUIBI U conu xkere3a (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyUYCHHE.

Xumuyeckuii IKCnepumenm:

O3HAKOMJICHHE C o00pa3llaMud METAUIOB U CIUIABOB, UX (PU3UUECKUMHU
CBOMCTBaMH, M3Y4Y€HHUE  PE3YyJIbTaTOB  KOPPO3UU  METAIOB  (BO3MOXHO
UCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), OCOOEHHOCTEH B3aUMOJIEMCTBUSI OKCHIA
KIS M HATpUsi C BOJOM (BO3MOXHO HCIIOJb30BAHUE BHJIEOMATEPUAIIOB),
VCCIIEIOBAHNE CBOMCTB KECTKOM BOJIBI, MPOLECCA TOPEHHUS XKele3a B KUCIOPOJIE
(BO3MOXKHO  HCIIOJB30BAaHUE  BHUJEOMATEpPUATIOB), IPU3HAKOB  IPOTCKAHMUSI
Ka4eCTBEHHBIX PEaKIIMi HAa MOHBI: MArHUs, KaJIbIHs, ATFOMUHMS, IIMHKA, xerne3a (1)
u xkeneza (1), meau (Il), HaOmromeHne W omucaHUE MPOILIECCOB OKpaITUBAHUS
IJIaMEHU MOHAMU HATpWsl, Kalusl W Kajdblug (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB), UCCIIeIoBaHNE aM(pOTEPHBIX CBOMCTB T'UAPOKCHUIA ATTFOMUHHUS U
TUAPOKCHIA LIMHKA, PELICHUE DKCIEPUMEHTAIBHBIX 3a/1a4 110 Teme «BaxHenmue
METAJUIBI U KX COCTHHEHUSY.

XuMHS M OKPYKAKOLIA"A cpeaa

BemecTtBa u Marepuansl B TMOBCEIHEBHOM JXU3HU 4YelloBeKa. be3omacHoe
UCIIOJIb30BaHUE BEIIECTB U XUMHUYECKUX peakiuii B ObiTy. IlepBas momornis npu
XUMUYECKUX 0KOrax v OTPaBIICHUSIX.

XUMHUYECKOE 3arps3HEHUE OKpYXKawIieh cpeabl (MpeaesbHas T0mycTuMas
KOHIeHTpalus BenlecTs, aanee — [IJIK). Ponb xuMuu B pemieHnn 3Koa0ruyeckux
pooJIeM.

Xumuueckuii IKCnRepUMEHm:

u3y4deHrne o0paslioB MaTepuaoB (CTEKJIO, CIUIABbl METAJJIOB, MOJMMEpPHBIC
MaTepHuaJbl).

Mescnpeomemmnule ceasu

Peanmn3anusa MeXnpenIMeTHBIX CBS3€W INPU W3YYEHHM XMMHHM B 9 Kiacce
OCYILIECTBIISIETCS 4epe3 HCIOJIb30BaHHWE KaK OOIMX eCTECTBEHHO-HAaYYHBIX
NOHATUN, TAK W MOHSATHUM, SIBISIOMINXCS CUCTEMHBIMH JJISI OTJIEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'O LINKJIA.



OO0mue ecTeCTBEHHO-HAY4YHBIE MOHSATHUSA: HAY4YHBIM (DaKkT, rumoresa, 3aKOH,
TEOpHs, aHaliu3, CHHTE3, KIACCU(PHKAIUs, TMEePUOJUIHOCTh, HAOIIOJICHNUE,
AKCIIEPUMEHT, MOJEIUPOBAHUE, W3MEPEHUE, MOJIENb, SBJICHHUE, NapPHUKOBBIN
3¢ deKT, TEXHOIOTHs, MAaTCPHAIIHI.

dwusuka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIH/I, H30TOIIHI,
PaZiMOaKTUBHOCTb, MOJIEKYJIa, AIIEKTPUUECKUI 3aps, IPOBOJIHUKH,
HOJYNPOBOJHUKHU, AMSJICKTPUKH, (POTOJIEMEHT, BELIECTBO, TEI0, OO0BEM,
arperaTHoe COCTOSIHUE BELIECTBA, ra3, pacTBOP, PACTBOPUMOCTh, KPUCTAJUTMYECKas
peméTka, CriaBbl, (U3MYECKHUE BEIMYUHBI, €IUHUIBI U3MEPEHHs, KOCMUYECKOE
IPOCTPAHCTBO, IUTAHETHI, 3BE3/1b1, CoJHLIE.

buonorus: dborocuntes, npixanwe, Ouocdepa, SKOCUCTEMA, MHUHEPAIbHBIE
yI0OpeHMs, MUKPO3JIEMEHTBI, MAKPOIJIEMEHTHI, IUTATEIbHbIE BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaIIbl, TOPHBIE OPOJIbI, MOJIE3HbIE
UCKOIMAaEeMbIE, TOIUINBO, BOJHBIE PECYPCHI.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
XUMHUHA HA YPOBHE OCHOBHOI'O OBHIEI'O ObPA3OBAHUA

JINUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE PpE3yJbTAaThl OCBOEHHS MPOrpaMMbl OCHOBHOTO OOIIETro
o0pa30BaHUs JOCTUTAIOTCS B XOJ¢ OOYyYEeHHS XUMHUU B €IUHCTBE Y4EeOHOU W
BOCIIUTATENIbHOM JEATETbHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMU POCCUUCKUMU
COITMOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IICHHOCTSIMU, TPUHITHIMU B
oOIIecTBe MpaBUJIaMU M HOPMAaMU TOBEJIEHHUS M CIHOCOOCTBYIOT MpoIleccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLUATIM3AIMN 00YyUYarOIIUXCsl.

JIudHOCTHBIE  pE3yNbTaThl  OTpPaXalOT  TOTOBHOCTb  OOYYaromIMXcCs
PYKOBOJICTBOBATBHCSI  CHCTEMOW IMO3UTHUBHBIX IIEHHOCTHBIX OpHUEHTAlMH U
paclIMpeHue OnbITa AESITEIbHOCTU Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTpHOTHYECKOTO BOCTTUTAHUSI

IIEHHOCTHOI'O OTHOIIIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY
U HAy4YHOMY HAcJe/Mi0, TMOHMMAaHMS 3HAYEHUS XUMUYECKONW HAyKH B JKU3HU
COBPEMEHHOI'0 OOIIEeCTBa, CIOCOOHOCTH BJIAJIETh JOCTOBEPHOW WH(MOpMAIMEH O
NEPEAOBBIX JOCTUKEHUAX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUIX 00 YCTPOUCTBE MUpa U OOIECTBA;

2) rPaKIaHCKOT0 BOCTIUTAHUS

NPEACTaBICHUS O COLUMAJIbHBIX HOpPMax H NpaBUWIaX MEKIUYHOCTHBIX
OTHOIIIEHUHN B KOJIJIEKTUBE, KOMMYHUKATHUBHON KOMIIETEHTHOCTU B OOIIECTBEHHO
NOJIE3HOW,  Y4eOHO-UCCIIEeNOBAaTEIbCKOM, TBOPYECKOM W JIpPYyrux  BHJAX
JIESITENHbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOM COBMECTHOW JEATEIbHOCTH TpHU
BBITIOJTHEHWW YYE€OHBIX, TO3HABATENbHBIX 3a/1ad, BBIMIOJTHEHUN XUMHUYECKUX
AKCIIEPUMEHTOB, CO3JJaHUN YUYEOHBIX TPOECKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHUIO
Y B3aMMOIIOMOIIY B MPOIECCE 3TON yueOHOM JIeSITEeIbHOCTH, TOTOBHOCTH OIIEHUBATh
CBOE MOBEAECHUE M IOCTYNKH CBOMX TOBApPHILEH C MO3ULMH HPABCTBEHHBIX U
IPaBOBBIX HOPM C YYETOM OCO3HAHUSI MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHUSI .

MHUPOBO33PEHUYECKUE MPEICTABICHUS O BELIECTBE M XHMMUYECKOW peakiuw,
COOTBETCTBYIOIIMNE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABJISIOLINE
OCHOBY JIJIsl TIOHUMAaHMS CYIIIHOCTH HAyYHOW KApTUHBI MUpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJIbI, B3aUMOCBS3SIX YEJIOBEKa C
IPUPOJHON CPENOH, O POJIM XMMUU B MMO3HAHUU STUX 3aKOHOMEPHOCTEH;

MIO3HABATEIbHBIE MOTHBBI, HAIIPABICHHbIE HA MOJIyYEHUE HOBBIX 3HAHUHU IO
XUMUH, HEOOXOIUMbIC NJii OOBSICHEHHS HAOII0JaeMbIX MPOILIECCOB U SIBICHUH,
MO3HABATEIbHON, MH(POPMAIMOHHON M YUTATEIbCKOW KYJIBTYpPhl, B TOM YHCIIE
HABBIKOB CaMOCTOATENBHOM paboThl C Yy4eOHBIMHU TEKCTaMHU, CIPaBOYHOM



JUTEpPaTypor, JOCTYIMHBIMU TEXHUYECKHUMHU CpPEICTBAaMU HWH(OPMAIIMOHHBIX
TEXHOJIOT UM,

UHTEpeC K OOYYEHHIO M TO3HAHWIO, JIFOOO3HATENBbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K camMOOOpa3OBaHHWIO, MPOEKTHOM W  HMCCIIENOBATEIHCKOU
NEeSATENbHOCTU, K OCO3HAHHOMY BBIOOpPY HAINpaBICHHOCTH U YPOBHS OOy4YeHHUS B
JlIaJIbHEHIIIEM;

4) hopMHUpOBaAHUS KYJIbTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTH W3HU, OTBETCTBEHHOIO OTHOIIEHUSI K CBOEMY
310pOBbIO, YCTAHOBKM Ha 3J0pPOBBI 00pa3 *KU3HU, OCO3HAHUE MOCIEICTBUUA U
HENPUITUE BPEAHBIX MPUBBIYEK (YHIOTPEOJICHUS aIKOT0JIsl, HAPKOTUKOB, KypeHusi),
HEOOXOJIMMOCTH  COONIOZICHUSI TMpaBWJ OE30MacHOCTU TIPU  OOpaIleHUuu C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U peaibHOM KU3HU;

5) Tpya0BOr0 BOCTIMTAHUSI:

UHTEpEC K MPAKTUYECKOMY U3yUYEHHUIO Tpodeccuil u Tpyaa pa3inyHOro poja,
YBa)XECHUE K TPYAY U pe3yJibTaTaM TPYIAOBOH IESITEIbHOCTH, B TOM YUCJIE HA OCHOBE
OPUMEHEHUS]  NPEAMETHBIX 3HAHUM 1O  XUMHHM, OCO3HAHHBI  BBIOOP
WHUBUIYaJTbHOU TPAECKTOPUHU MPOJOJDKEHUST 00pa30BaHUs C yUETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTU K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHENHON MpodeCCHOHATBHON ACSITEIBHOCTH M Pa3BUTHs HEOOXOIUMBIX YMEHUH,
TOTOBHOCTh aJalTHPOBATHCA B MPOGECCUOHAIBHON CPEJIE;

6) IK0JI0rM4eCKOro BOCIUTAHMA:

AKOJIOTHYECKH 11eJIECO00pa3HOE OTHOIICHHE K MPUPOIE KAaK NCTOUHUKY KU3HU
Ha 3emile, OCHOBE €€ CYIIECTBOBAHMS, IOHMMAaHHE LIEHHOCTU 3J0pPOBOr0 H
Oe3omacHoro o0Opa3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(Gu3nuecKoMy M TICUXHYECKOMY 370POBBIO, OCO3HAHHME LEHHOCTH COOJIIOICHUS
npaBmI 0€30I1aCHOT0 MOBEAEHUS ITPU pabOTe C BEIIECTBAMHU, a TAKKE B CUTYaIIUAX,
YIPOXKAIOLIKNX 3I0POBBIO U KU3HU JIIOACH;

CIOCOOHOCTH MPUMEHSTHh 3HAHMSI, MOJydaeMble TMPU U3YYEHUU XUMHH, JJIS
pelIeHHs 3a/1a4, CBA3aHHBIX C OKPYXAIOILIEH MPUPOIHON Cpeao, 1l TOBBILLIEHUS
YPOBHS  DKOJOTHYECKOW KYyJIbTYpPhl, OCO3HaHHUS TJ00aJbHOTO  XapakTepa
AKOJIOTMYECKUX MPOOJEM M MyTeW UX PEIICHHs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTMYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAaThCS UM B MO3HABATEILHOM,
KOMMYHUKATUBHOM U COIUAIBHON MPAKTHKE.

METANPEIMETHBIE PE3YJIBTATHI

B cocraBe wmertanpeaMETHBIX pe3yNbTaTOB BBIJCISIOT 3HAYUMBIE IS
dbopMupoOBaHUs MUPOBO33PEHUS OOIICHAYYHBIC TOHATHS (3aKOH, TEOPUSsl, TPUHITHII,
rumnore3a, (axkTt, cucTema, TMPOIECC, OSKCIEPUMEHT U JPYyroe.), KOTOpHIE
UCTIONIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX TpEIMETax U TO3BOJISIIOT Ha
OCHOBE 3HAaHUN U3 ATUX NPEIMETOB (HOPMHUPOBATH MPEACTABIECHUE O LIETOCTHOM



HAyYHOU KapTHUHE MHpa, ¥ YHUBEpCAJIbHbIC ydeOHbIE NeHCTBHs (ITO3HABATEIbHEIE,
KOMMYHUKAaTHBHBIC, PETYJISATHBHBIC), KOTOpbIC OOECIeuynuBarOT (GopMUpoBaHUE
TOTOBHOCTH K CAMOCTOSITEJIBHOMY IUJITAHUPOBAHUIO M OCYIIECTBJICHUIO Y4eOHOM
JIeSITeTHHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUSA

ba3oBble jjornueckue a1eiicTBUs:

YMEHHUS HCIONb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TMPH OCBOEHUHU
3HAHWM: PACKPBIBATh CMBICT XMUMHUYECKUX TMOHATHHA (BBIACIATh WX XapaKTEPHBIC
NPU3HAKK, YCTaHABIMBATh B3aMMOCBSI3b C JIPYTUMHU TOHSTHIMH), HCIIOJIb30BaTh
HOHSITHS JIJIs1 OOBSICHEHUS! OTACNIbHBIX (PAKTOB U SIBIICHUM, BHIOWpATh OCHOBAHUS U
KPUTEPHUH ISl KIACCH(PUKAIMA XUMHUYECKUX BEIIECTB W XMMHUYECKUX PEaKIUH,
YCTaHABIMBATh TMPUIMHHO-CIEACTBEHHBIC CBS3M MEXAY OOBEKTAMU H3yUCHUS,
CTPOUTH JIOTUYECKHE PACCYXKACHUS (MHIYKTUBHBIC, JCTYKTHBHBIC, 10 aHAJIOTHH),
JIeNIaTh BBIBOJBI U 3aKITIOUYEHUS;

yMEHHE TPUMEHATh B TIPOLIECCE TMO3HAHUS TOHATHS (NIPEAMETHBIE U
MeTanpeIMETHbBIC), CHMBOIMYECKHUE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yEeMbIe B XUMUH,
peoOpPa3oBBIBATh IIMPOKO MPUMEHSIEMbIC B XUMUU MOJICIIBHBIC TIPEICTABICHHS —
XUMUYECKUH 3HAK (CUMBOJI 3JEMEHTAa), XHUMUYeckas ¢GopMylna U ypaBHEHHUE
XUMHUYECKON PEaKIuu — MPU PEIICHUH Y4eOHO-TT03HABATENbHBIX 3a7a4, C YIETOM
ATUX MOJETHHBIX TPEICTABICHUN BBISBIATH M XapaKTEPHU30BATHh CYIIECTBCHHBIC
NPHU3HAKH U3Y4aeMbIX O0BEKTOB — XUMUYCCKUX BEIIECTB U XUMHUYECKUX PEAKITUH,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, NPUYUHHO-CJICICTBEHHBIE CBA3UM U
IPOTHUBOPEYHS B H3y9a€MbIX MPOIECCAX U SIBICHHUSIX.

Ba3oBble uccienoBaTebCcKue TeiCTBUS

YMEHHE HCITOJIb30BaTh ITOCTABJICHHBIE BOIPOCHI B KAa4eCTBE HMHCTPYMEHTA
MO3HAHUS, & TAK)KE B KAUE€CTBE OCHOBBI ISl POPMUPOBAHHMSI TUIIOTE3HI TIO TPOBEPKE
NIPABWJIBHOCTH BBICKA3bIBAEMBIX CYKIICHUN;

NPHOOPETCHUE ONbITa 10 IUIAHWPOBAHUIO, OPraHW3allMA W TIPOBEJICHUIO
YUEHUYECKHX OJKCIIEPUMEHTOB, yMEeHue HaOJIoJaTh 3a XOAOM IIpolecca,
CaMOCTOSITETILHO MPOTHO3UPOBATh €T0 PE3yibTaT, (HOpMYIUpOBaTh 000OIICHUS U
BBIBOJIBI 110 PE3yJIbTaTaM MPOBEIEHHOTO OIBITA, UCCIEAOBAHUS, COCTABISATh OTYET
0 MpoJIeTaHHOM pabore.

PabGora ¢ unopmanmeii:

yMEHHE BBIOWpaTh, AHAIU3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIIUIO
Pa3TUYHBIX BUIOB M (OPM MPECTABICHUS, MOTYIAEMYI0 U3 Pa3HBIX UCTOYHHUKOB
(HaydHO-TIONyJIApHAsl JIUTEpaTypa XUMHUYECKOTO COJEP)KaHHS, CIPaBOYHBIC
nocobusi, pecypcsl NHTepHeTa), KPUTUYECKH OIICHUBATh MPOTUBOPEUMBYIO H
HEJOCTOBEPHYIO MH(POPMAIIHIO;



yMEHUE NPHUMEHSTh Pa3IudHbIe METOJbl W 3aMpOoChl MPU MOUCKE U OTOOpE
uHQOpMallMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAUMBIX [IJIsi BBITIOJHECHUS
y4eOHBIX U MO3HABATENbHBIX 3a7]a4 ONMPEAEIEHHOr0 TUIA, TPUOOPETEHHUE OMbITA B
00JaCTH  MCTONB30BaHUS  MHGOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIQJICHUE KYJIbTYPOU aKTUBHOT'O UCIIOJIb30BAHNUS PA3JIMYHBIX IIOUCKOBBIX CUCTEM,
CaMOCTOSITETILHO BHIOMPATHh ONTUMAIBHYIO (pOpMY MpeacTaBieHus: HHpopMaluu u
WUIIOCTPUPOBATh pEIIaeMble 3a/1aud  HECJIOXKHBIMU CXEMaMH, JHarpaMMamy,
apyrumu opMaMu rpadyKy U UX KOMOMHAIMSIMH,

YMEHUE UCIOJb30BaTh M AaHAJIM3UPOBATH B Ipolecce ydyeOHOH U
UCCJIEIOBATEIbCKON JEATENbHOCTH UH(DOPMAIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOI0 XO35MCTBA M TPAHCIIOPTA HA COCTOSHUE OKPYXKAIOIIEH NPUPOJHOU
CpEnBbl.

KomMmyHUKaTHBHBIE YHHBEpPCAJbHbIC YUeOHbIE 1eCTBUSA:

yMEHUS 3a7]aBaTh BONPOCHI (B XOJI€ Uajnora v (M) AUCKYCCUH) MO CYIIECTBY
oOcykgaeMol TeMmbl, (QOPMYJIMPOBaTH CBOM TMPEIIOKEHUS OTHOCUTEIBHO
BBITIOJTHEHUS MPEIJIOKECHHOMN 3a/1a4H;

YMEHHA  TPEICTaBISATh  IOJYYEHHBIE  pPE3yJIbTaThl  [O3HABATEJIBHOU
NEATEIbHOCTY B YCTHBIX M IHCBbMEHHBIX TEKCTax; JeNaThb NPE3CHTALUIO
pPE3yNbTATOB BBHITIOJHEHUS XUMHYECKOTO IKCIIEPUMEHTa (J1a00paTOPHOTO OIIbITa,
1a00paTOpHOM pabOThI MO UCCIIEIOBAHUIO CBOMCTB BEILIECTB, yU€OHOI0 MPOEKTA);

yMEHUS y4eOHOTO COTPYJHHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
IIO3HABATEIILHOM M HCCIENOBATEIbCKOM  JEATENBHOCTH  IIPU  PELICHUHU
BO3HHUKAIOIIUX MpOOJeM Ha OCHOBE Y4&€Ta OOIIMX HHTEPECOB U COTJIACOBAHUS
no3utivii (00CyxkaeHuss, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMBbI», KOOPJIUHAIIUS
COBMECTHBIX JICUCTBUM, OIPEAECICHUE KPUTEPUEB MO OLEHKE KadecTBa
BBITIOJTHEHHOM pa0oThI U JApyTHE).

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUA:

YMEHHE CaMOCTOSITENBHO ONPENENATh LEIU AEATEIbHOCTH, IUIAHUPOBATH,
OCYUIECTBIISITh, KOHTPOJIUPOBATh M MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
JIeSITEeNbHOCTD, BHIOUPATh Hanbosee d3(PPEeKTUBHBIC CITOCOOBI peIieHUs] yUeOHBIX U
IIO3HABATENbHBIX 3aJad, CaMOCTOSATEIBHO COCTaBIATh WM KOPPEKTUPOBATH
IPEAJIOKEHHBIA QJITOPUTM  JEUCTBUUA NPU BBIIIOJHEHUM 3aJaHUM C Y4YETOM
MOJTyYE€HHsI HOBBIX 3HAHUM 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIHUSX,
OLICHUBATh COOTBETCTBHUE IIOJYYEHHOIO PE3yJIbTaTa 3asBICHHOM LIENH, YMEHUE
UCITOJIB30BaTh ¥ AHAJIM3UPOBATH KOHTEKCTHI, PEJIaracMble B YCIOBUHN 3aJaHUN.

NPEJIMETHBIE PE3YJIBTATHI

B cocraBe nmnpeaMeTHBIX pPE3yNbTATOB IO OCBOCHHUIO 00S3aTEIBHOrO
collep KaHMs, YCTAHOBJIEHHOTO JIaHHOW eaepanbHOll paboueil mporpammoi,
BBIJICIISIIOT: OCBOCHHbIE OOYYarOUIMMHUCS Hay4HbI€ 3HAHUS, YMEHHUS U CIOCOOBI



neucTBul, crnenudpuyueckue s TpPeAMETHOM o007acTu  «XUMHUS», BUIBI
NEATEIBHOCTY MO  TOJYYEHUIO HOBOI'O  3HAHUS, €ro HWHTEpHpeTaluH,
peoOpa3oBaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YYEOHBIX U HOBBIX CUTYaIUsIX.

K xony oOydenus B 8 kjacce mpeaMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE

JOJIKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y 00YYaIOIUXCS YMEHUH:

e pPacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IOHATUH: aTOM, MOJIEKYJIa,
XUMHUYECKUM DJIEMEHT, IPOCTOE BEIIECTBO, CIOKHOE BELIECTBO, CMECH
(omHOpOHAST M1 HEOJHOPO/AHAS ), BaJIGHTHOCTh, OTHOCUTENIbHAS aTOMHAS U
MOJIEKYJISIpHAsE Macca, KOJWYECTBO BEIIECTBA, MOJIb, MOJISIpHAas Macca,
MaccoBasi J10JIsl XUMHUYECKOT0 3JIEeMEHTa B COCTMHEHUH, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOTA, OCHOBAHHUE, COJIb, JIEKTPOOTPULATEIBHOCTh, CTEIECHb
OKHUCJICHUSI, XUMHYECKasi peakius, KiacCUu(PUKaius peakiuil: peakiuu
COCAMHEHUS, PEAKUHH PA3JIOKECHUS, PEaKUUH 3aMELICHUS, PEAKIINU
oOMeHa, 3K30- U SHJOTEPMUUYECKHE PEAKIIMH, TEIUIOBOU A((EKT peakiiui,
AJIpO aToMa, JIEKTPOHHBIN CIIOW aToMa, aTOMHAst OpOUTaJIb, pauyC aTOMa,
XAMHUYECKasl CBA3b, MOJISIPHAS M HEMNOJISIpHAsl KOBAJIEHTHAs CBSI3b, HOHHAS
CBSI3b, HMOH, KAaTHMOH, AaHWOH, PpacTBOpP, MaccoBas [OJs BEIIECTBA
(MporeHTHAas! KOHIIEHTpAIUs) B pacTBOPE;

e WUIOCTPUPOBATHh B3aMMOCBSI3b OCHOBHBIX XHMHWYECKHUX TMOHATHM U
MIPUMEHSATH 3TU MMOHATUS MPU ONMMCAHUU BEIIECTB U UX NPEBPAILLICHUMN;

e HCIOJIb30BaTh XUMHUYECKYH) CHMBOJMKY JUIS COCTaBlieHUs (popmyn
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIIUM;

e ONpENETATh BAJICHTHOCTH aTOMOB DJIEMEHTOB B OMHAPHBIX COCIWHEHUSX,
CTENEHb  OKUCICHMSI  BJIEMEHTOB B  OMHApPHBIX  COCJAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OINPEACIEHHOMY KJIAacCy COCIUHEHUU I10
dbopmynam, BHUJ XUMHUYECKOM CBSI3M (KOBaJieHTHAs W MOHHAas) B
HEOPraHUYECKUX COCINHEHUSIX;

e packpeiBaTh cMbica Ilepuoguueckoro 3akona JI. WM. Mengeneesa:
JIEMOHCTPUPOBATh IIOHUMAaHUE MEPUOAUYECKON 3aBUCUMOCTU CBOWCTB
XUMHUYECKUX JIEMEHTOB OT MX IOJOXKeHUs B llepuomnueckon cucreme,
3aKOHOB COXPAHEHHSI MACChl BEIIECTB, ITOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YYEHHUSI, 3aKOHAa ABOTraapo;

e ONUCHIBATH U XapaKTepu3oBaTh TabMuMuHyro ¢opmy Ilepuoguyeckoit
CUCTEMBbl XMMHMYECKMX DJJIEMEHTOB: pAa3JInyarTh IIOHITUSA  «TJIABHAS
noarpymnmna (A-rpynmna)» u «modbouyHas noarpynna (b-rpynna)», maneie u
OOJBIIIME TEPUOJbI, COOTHOCUTh OOO3HAUCHMs, KOTOpPhIE HUMEIOTCA B
tabnuie «llepuonnueckass cucrema xumuyeckux osnementos . .
MenpeneeBay ¢ YUCIOBBIMM XAPAKTEPUCTUKAMHU CTPOCHHUS aTOMOB



XUMHYECKHUX 3JIEMEHTOB (COCTaB U 3apsi Aapa, 00IIee YUCIO AIEKTPOHOB U
pacnpejielIeHUue UX 0 3JIEKTPOHHBIM CJIOSIM);

KJIaCCUPUIMPOBATh XMMHUUYECKUE FJIEMEHTbI, HEOPraHUYECKHE BEIIECTBA,
XUMHYECKHE pEeaKUuU (M0 YUCIY U COCTABY YYACTBYIOLIMX B PEAKIIUH
BELIECTB, N0 TEIIOBOMY 3((PeKTy);

XapakTepu3oBaTh (ONUCHIBaTh) OOIIME XWMHUYECKHE CBOWCTBA BEILECTB
Pa3JIMYHBIX KJIACCOB, IIOATBEPKIAs ONMCAHUE IIPUMEPAMU MOJIEKYJISIPHBIX
YPAaBHEHHMM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIINN;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT UX Ka4YE€CTBEHHOTO
COCTaBa, BO3MOXHOCTH IPOTCKAHUS XUMUYECKUX I[PEBpALICHUNA B
Pa3JINYHBIX YCIOBUAX;

BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAacChl BELIECTB,
MacCOBYIO [IOJII0 XMUMHYECKOro 3jeMeHTa 1o (opMmyse COEIUHEHMUS,
MacCOBYIO JIOJIIO BELIECTBA B PACTBOPE, IIPOBOJAUTH PACUYETHI 10 YPABHEHUIO
XUMHUYECKOU PEaKIUH;

IIPUMEHATH OCHOBHBIE OIEPALIMY MBICIIUTEIBHON AEATEIbHOCTH — AaHAJIU3 U
CUHTE3, CpaBHEHHUE, OOO0OIlIEeHHe, CHCTEeMaTH3aluIo, KIacCU(PUKALINIO,
BBISIBJICHUE IPUYMHHO--CIEACTBEHHBIX CBA3EH — JUI U3YyYECHUS CBOMCTB
BEIIECTB W XMMHUYECKMX PEAKLUHUHA, ECTECTBEHHO-HAYYHBIE METOMABI
NO3HAaHUSA — HAOJIIOJEHHE, W3MEpPEHUE, MOJCIMPOBAHUE, SKCHEPUMEHT
(peanbHbBINA U MBICTICHHBIN);

CJIEZIOBATh MpaBUiIaM MOJIb30BaHUS XUMHUECKON OCYA0N U TaOOPaTOPHBIM
o0opynoBaHMEM, a Takke IMpaBUjaM OOpalleHUs C BeElIEeCTBAMHU B
COOTBETCTBHUM C MHCTPYKLMSMM IO BBINOJIHEHUIO J1abOpaTOPHBIX
XUMHUYECKUX OMBITOB MO MOJYYEHUIO U COOMPAHMIO ra3000pa3HbIX BEILIECTB
(BomopoJla M KHUCJIOpOJa), MPUTOTOBJIECHUIO PAaCTBOPOB C OIpeneaEHHON
MacCOBOW J0JIEM PacTBOPEHHOIO BEILECTBA, IUIAHUPOBATH U INPOBOAUTH
XUMUYECKUE DKCIIEPUMEHTBI IO PACIIO3HABAHHUIO PACTBOPOB WLIENOYEH U
KHCJIOT C ITOMOUIbI0 MHAUKATOPOB (JIAKMYC, (peHon(Tanent, METUIOPAHK

U Ipyrue).

K xon1y oOydenns B 9 Kkiacce mpeaMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JTOJKHBI OTPaKaTh C(POPMUPOBAHHOCTD Y O0YUAIOIIUXCS YMEHUH:

pacKpbIBaTh CMBICJ OCHOBHBIX XHWMHUYECKHX MOHSATHA: XUMHUYECKHIM
JJIIEMEHT, aTOM, MOJIEKYJa, HOH, KaTHOH, AHWUOH, IPOCTOE BELIECTBO,
CIIO)KHO€ BEILIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCJICHHSI, XUMUUECKasi peaKilysi, XUMUUECKasi CBS3b, TEIIOBON 3dexT
peakiuu,  MOJb, MOJSIpHBIH  00BEM,  pacTBOp,  AJIEKTPOJIUTHI,
HEIEKTPOIUTHI, JJIEKTPOJIMUTHYECKAS JIUCCOLMALNS, PEAaKIUH HOHHOIO
oOME€Ha, KaTaJu3arop, XHUMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMbIE pEeaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH,
OKHCJIUTENb, BOCCTAHOBUTEIb, OKUCJIEHUE U BOCCTAHOBIICHUE, AJUIOTPONHS,
aM(pOTEpHOCTD, XUMUYECKast CBSI3b (xoBasIeHTHas, MOHHAs,
METaJUTMYECKas ), KPUCTAIUTMYECKAS PEIETKA, KOPPO3HSI METAILIIOB, CILIABBI,
CKOPOCTh XMMHUYECKON PEaKLNH, MPEAECIbHO JONMYCTUMAsi KOHUCHTPAUS
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHUYECKHUX IIOHATUH U
MIPUMEHSATH 3TU MMOHATUS IPU ONMMCAHUU BEIIECTB U UX NPEBPALLICHUN;
UCIIOb30BaTh XUMHUYECKYI0 CHMBOJIUKY JUISI COCTaBJICHUS (POpMyn
BEILIECTB U YPABHEHUN XUMHUYECKUX PEAKIINIA;

ONPENENATh BAJICHTHOCTh U CTEIEHb OKUCICHUSI XUMUYECKUX JJIEMEHTOB B
COCAMHEHUSAX PA3JIMYHOIO COCTaBa, MPUHAMJICKHOCTh BEIIECTB K
OIpeAeEHHOMY KJIacCy COEAMHEHUU Mo ¢opmysiam, BHJI XUMHYECKOU
CBsS3M (KOBAJICHTHAsl, WOHHAs, MeETa/NInuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3apsi/i MOHA M0 XUMUYECKON (opMmyie, XapakTep cpeabl B
BOJIHBIX PacTBOpPax HEOPraHWYECKHUX COCAMHEHHM, THI KPHUCTAJIUYECKOU
PEIETKM KOHKPETHOTO BEUIECTBA;

packpsiBath cMbIca Ilepuomnueckoro 3akona JI[. M. MenneneeBa wu
JIEMOHCTPUPOBAaTh €ro IOHUMAaHHWE: OINUChIBATH W XapaKTepHU30BaTh
Tabnuunyo Gopmy llepuoanueckoil CUCTEMbl XUMHUYECKUX 3JIEMEHTOB:
paznuuath TOHATHUS «IJIaBHAasi moarpymnmna (A-rpynma)» U «mnoOodHas
nonrpynmna (b-rpymma)», Maneie W OONbIIME MEPUOJbI, COOTHOCHTH
0003Ha4YeHUs1, KOTOPHIC UMEIOTCS B IEPUOINIECKON TaOIUIIE, C YUCTOBBIMH
XapaKTePUCTUKAMU CTPOCHUS aTOMOB XMMHYECKUX DJIEMEHTOB (COCTaB U
3apsin  siApa, oOIee YHCIO DJJISKTPOHOB U pacHpelesieHue HX 10
AJIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU
CBOWCTB 3JIEMEHTOB M WX COCAUHEHUHN B MpeAenax MaJblX NEPUOIOB U
IJIaBHBIX MOATPYNI C YYETOM CTPOCHHS UX ATOMOB;

KJIacCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTBHI, HEOPraHUYECKUE BEIlECTBa,
XUMUYECKUE peakluu (MO YUCIy U COCTaBYy Y4YACTBYIOLIMX B pEaKIUU
BEIIECTB, MO TEIIOBOMY d(PQeKTy, M0 M3MEHEHHIO CTEIICHEW OKUCIICHUS
XUMHYECKHX 3JIEMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATh) OOIME U crenudUuYecKkrue XUMUYECKHE
CBOWMCTBA MPOCTBIX M CJOXHBIX BELIECTB, IOATBEPKAAS OINKUCAHUE
MPUMEPAMUA MOJEKYJISIPHBIX W HOHHBIX YPaBHEHUU COOTBETCTBYIOIIUX
XUMHUUYECKUX PEAKLIUM;

COCTaBJISATh YPaBHEHUS DJIEKTPOIUTUYECKOW JTHCCOLMALMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKLIUA MOHHOT'O



oOMeHa, ypaBHCHHS pEaKIUH, MOATBEPKIAIONIUX CYIIECTBOBAHUE
TCHCTHYECKOM CBSI3U MEXIY BEIIECTBAMH Pa3JIMYHBIX KJIACCOB;
pacKpeIBaTh CYIIHOCTh OKHCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUMA
MTOCPEICTBOM COCTABJICHHUSI SJICKTPOHHOr0 OaaHca 3TUX PeaKInii;
MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHWSI,
BO3MOXKHOCTH TIPOTEKAHUS XUMHYECKUX TPEBpaIlleHUN B Pa3IUIHBIX
YCIIOBUSIX;

BBIYHCIIATH OTHOCUTEILHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MAcChI BEIIIECTB,
MacCOBYIO JIOJIF0 XHUMHYECKOTO »JJeMeHTa Mo (opMysie COCIMHCHMUS,
MacCOBYIO JIOJTFO BEIIECTBA B PACTBOPE, IPOBOIUTH PACUETHI 110 YPAaBHEHUIO
XUMHUYECKOU PEaKIUH;

COOTI0IaTh TIPAaBHIIA TTOJIB30BAHUS XUMUIECKOH ITOCYI0U 1 JTa0OpaTOPHBIM
o0OpyJOBaHMEM, a TaKXe IMpaBwia oOOpalleHus C BEIIeCTBAaMHU B
COOTBETCTBHUM C HHCTPYKIHMSIMHU TIO BBINOJHEHUIO JIaOOpaTOPHBIX
XUMUYECKHUX OIBITOB I10 IMOJTYYCHUIO U COOMPaHHUIO Ta3000Pa3HBIX BEIIECTB
(aMMMaka 1 yriaeKkucaoro rasa);

MIPOBOJIUTH PEAKITUH, ITOATBEPIK/IAIOIINE KaYeCTBCHHBIN COCTAB Pa3IUIHBIX
BEIIIECTB: PACIO3HABATh OIBITHBIM IYTEM XJIOPUI-, OPOMHI-, HOAUI-,
kapOonat-, ¢docdar-, cunmkar-, Cyiabdar-, THAPOKCHUI-UOHBI, KATHOHBI
aMMOHHS W HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPraHUYCCKUX BEIICCTB;

MIPUMEHSTH OCHOBHBIC OIIEPAIIMH MBICIIUTEIILHOU JEATeIbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHUE, 0000IIEHUE, CUCTEMATHU3alIHIO, BBISIBIICHUE PUYUHHO-
CJICICTBCHHBIX CBSI3€H — JII M3YYCHHSI CBOWCTB BEIIECTB M XMMHYECKUX
peaKInii, €CTECTBEHHO-HAYYHBbIC METONBI IIO3HAHWS — HAOJIOeHNUE,
U3MEpEHUE, MOJICITMPOBAHUE, IKCIICPUMEHT (PEaJIbHBIM M MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE
8 KVIACC

Ne

HaumenoBaHue pa3iesioB u

KoanuecTBO 4acos

KonTtpoabHsbie

IIpakTH4eckue

JIeKTPOHHBIE (HU(PPOBBIE)

n/n TeM IPOrpamMMbl Bcero o0pa3oBaTe/IbHbIE PeCypChI
padoTbI padoTbI
Pa3nea 1. [lepponavajibHble XUMUYECKHE NOHATHS
XuMusT — BakHas 00J1aCTh
11 €CTECTBO3HAHUSA U 5 5 bubmuorexa [IOK
' MPAKTUYECKOU NeSATEIbHOCTH https://m.edsoo.ru/7f41837¢c
YeJI0BEKa
12 BemecTBa u xuMuueckue 15 1 bubmuotexa [JOK
' peaKiuu https://m.edso00.ru/7f41837c
Hroro no pazueny 20
Pa3nen 2. BaxkHeiimme npeacTaBuTe/ Il HEOPraHNYeCKUX BelecTB
21 Boznyx. Kucnopog. Ilonstue 6 bu6nuoreka [IOK
' 00 oKcuIax https://m.edso0.ru/7f41837c
Bonopon.Ilonsitre o kucnorax Bbu6nuoreka [IOK
2.2 8 0 1
U COJISIX https://m.edso0.ru/7f41837c
53 Bona. PactBopsl. [Tonsitie 06 5 1 1 bu6nuoreka [IOK
' OCHOBAHUSIX https://m.edso00.ru/7f41837c
OCHOBHBIE KJIaCCHI bubmuorexa [IOK
2.4 . 11 1 1
HEOPraHUYECKUX COCTMHEHHI https://m.edsoo.ru/7f41837c
Hroro no paznemny 30

Pa3znen 3. Ilepuoauvecknii 3axon u [lepuoanyeckas cucrema xummuueckux jiemMenToB /[. U. MenaeneeBa. CTpoeHue aToMOB.
XI/IMI/I‘leCKaﬂ CBA3b. OKI/IC.]II/ITeJI])HO-BOCCTaHOBI/ITeHbele peaKum[



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

[Tepuoanueckuii 3aKOH U
[lepnonnueckas cucrema

bubmuorexa [IOK

31 XMHiI;‘;ZK:;aJ?rpZIZO;GH n. 7 https:/m.eds00.ru/7f41837¢c
aToMa
XuMH4IecKas CBS3b. BuGmiorexa LIOK
32 OxucamTenbHo- 8 https://m.edso00.ru/7f41837c
BOCCTAHOBUTCJIIBbHBIC peaKI_[I/II/I
bu6nmoreka [IOK
Hroro no paszeny 15 https://m.edSO(I)J.: ru/7f41837c
PesepBHOE BpeMs 3 bubmorexa OK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOIT'PAMME



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

9 KIIACC

KoanuectBo yacos JJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB U TeM undposbie
Ne n/m P Konrpoabusie | IIpakTHyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThbI padoTbI
pecypcbl
Pa3nes 1. BemecTBo 1 XUMHYeCKHe peaKIIuu
11 [loBTOpenue u yriuyoiieHre 3HaHUH 5 1 bu6mmoreka [IOK
' OCHOBHBIX pa3feoB Kypca 8 Kkiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 bu6nmoreka [IOK
' peaxuuii https://m.edso00.ru/7f41a636
13 DIEeKTPONIUTHYECKAs! JUCCOLIHALIHSL. 8 1 1 bu6mmoreka [IOK
' XHUMHUYECKUE PEaKLUU B pacTBOPAX https://m.edso0.ru/7f41a636
Hroro no pazneny 17
Pa3nea 2. HemeTan bl M MX coeIMHEHUS
51 OO01mmas XxapaKTepUCTHKa XUMUIECKUX 4 1 bu6nuoreka [IOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
O61as xapaKTepUCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 bubmmorexa [JOK
' pymHbL- L-ep https://m.edsoo.ru/7f41a636
COCIIMHEHUS
OO1m1ast XxapaKTepPUCTHKA XUMHYECKUX
2.3 aneMeHTOB VA-rpymimsl. A30T, pochop 1 ux 7 1 bubmmorexa LIOK
' DYHHBL. ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO6m1as XxapaKTepUCTUKa XUMHUECKUX
2.4 sneMeHToB |VA-rpymmnel. Yriepon u 8 1 2 bubmorexa [OK
' . DYIIBL p https://m.edso0.ru/7f41a636
KPEMHUH U UX COSTUHEHUS
Hroro mo pazneny 25



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

Paznen 3. Meraiibl 1 X COeIMHEHUA

. bu6mmoreka [JOK
A 4
3 Obmmme cBofiCTBa METAIIOB https://m.edsoo.ru/7f41a636
bubmuorexa [IOK
3.2 B I 16
KHEHIINE METAJUIBl U UX COSIUHEHUS hitos://m.edsoo.ru/7f41a636
Hroro no pazueny 20
Pa3jnen 4. Xumus u okpy:xamomas cpeaa
4.1 BermiecTBa 1 MaTepuaibl B )KU3HHA YETIOBEKA 3 Bubmorexa IIOK
' t p https://m.edso0.ru/7f41a636
Hroro mo pasueny 3
PesepBHOE Bpems 3 bubnmorexa LHOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




HNOYPOYHOE IIVTAHUPOBAHHUE

8 KUIACC
KosnyecTBOo 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
TeMma ypoka Kontpoabubie | IlpakTHueckne
n/n Bcero u3yuyeHusi | oOpa3oBaTeibHbIE
padoTsI padoTsI
pecypcsl
1 [Ipenmer xumuu. Pons xumuu B 1 0 0 but6mmoreka [IOK
JKU3HHU 4YenoBeKka. Tejia u BemecTBa https://m.edsoo.ru/ff0d210c
5 [TonsTHE O MEeTO1aX IMO3HAHUS B 1 0 0 bubmuorexa [IOK
XUMUU https://m.edsoo.ru/ff0d227e
[Ipaktuyeckas padora Ne 1 «IIpaBuna
3 paloThI B 1a00paTOPUH U PUEMBI 1 0 1 bubmuoreka [IOK
oOpaieHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM)
Yuctele BemecTBa u cMecu. CiocoObl bubnuorexa [JOK
4 . 1 0 0
paszeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padota No 2
5 «Paznenenue cmecelt (Ha mpumepe 1 0 0 bubmmorexa OK
A . p p https://m.edsoo.ru/ff0d28c8
OYHCTKY TIOBAPEHHOU COJIN )»
Bbu6muoreka [IOK
6 A 1 0 0
TOMBLH MOTICKyIRE https://m.edsoo.ru/ff0d2a6c
XHUMHUYECKHUE 3JIEMEHTBI. 3HAKU bu6nmoreka [IOK
7 1 0 0
(CUMBOJIBI) XUMHYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
bubmuorexa [IOK
8 IT 1 0 0
POCTHIE 1 CHOMHEIE BemecTna https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUCHHUE 1 0 0 bubmorexa OK

https://m.edsoo.ru/ff0d2d50



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

3aKOH IIOCTOSHCTBA COCTaBa BC€IICCTB.

but6mmoreka [IOK
10 X .B
umiriecKas popmyna. Banenrocts https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHUYECKUX JIEMEHTOB
11 OTHOCHUTENbHAs aTOMHAs Macca. bubmuorexa [JOK
OtHocuTenbHAsE MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10JII XUMHYECKOTO bu6muoreka LIOK
3JIEMEHTA B COCIMHEHUHN https://m.edsoo.ru/ff0d350c
13 KonuuecTBo BemecTBa. Moib. but6mmoreka [IOK
Monspaas macca https://m.edso0.ru/ff0d5230
14 DU3NYECKUE U XUMUYECKUE SABJICHUA. bubmuorexa [IOK
XHUMHUYECKasl peakiys https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U ycioBus MPOTEKaHUs bubnmoreka [IOK
XUMHYECKHUX PeaKIni https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHHUsI MacChl BEIIECTB. bu6nmoreka [IOK
XHWMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncnenust KonuyecTBa, MacChl
17 BEIIIECTBA 110 YPABHCHUAM bubmorexa [TOK
» P . https://m.edso0.ru/ff0d5708
XUMHUYECKHUX PeaKIHii
Knaccudukamnms XuMu4ecKux
18 €aKIil (COeIMHEHUs, Pa3I0KEHUS bubmmorexa LOK
peardt A > P ’ https://m.edsoo.ru/ffod3f34
3aMelIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIi-
19 sHnmKIoneauct. O0o0ImEeHue u bubnmorexa LOK
’ N https://m.edsoo.ru/ff0d40c4
CUCTeMAaTH3AIIHsI 3HAHUH
20 Konrtponsnas padora Nel mo reme bubmuoreka [IOK

((BCH_[GCTBa U XUMHWYCCKUC pCaKIIuU»

https://m.edsoo.ru/ff0d4290



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

Bo3nyx — cMmech razos. Coctan

21 Bo3nyxa. Kucinopon — sneMeHT u bubmmorexa OK
AYXA. PoA https://m.edsoo.ru/ff0d448e
npoctoe BeuiecTBo. O30H
Ou3nYecKue U XUMUIECKIE CBONCTBA
22 KHCIIOpOJia (pEeaKIuy OKUCIICHUS bubmmorexa [IOK
PO (peakil ’ https://m.edsoo.ru/ff0d4614
ropenune). [lorstue 00 oxcumax
Crioco0sI MOJTydeHHUsT KHCIIOpOo/ia B
23 JabopaTopuH iqn OMBI]_HJIerH(iTI/I bubmorexa [IOK
patop P ' https://m.edsoo.ru/ff0d497a
[Tpumenenue kucmopoa
TemnnoBoii 3 ekt xumudeckon
24 peakiuu, MOHATUE O bubnuorexa LIOK
TEPMOXHMHUYECKOM YPaBHEHHH, IK30- https://m.edsoo.ru/ff0d4790
U DHJIOTEPMUYECKUX PEAKITUIX
TomnuBo (HedTh, YTOIb U METaH).
25 3ar HSH@IEHC(I;OS . a, CTIOCOOBI iro bubamorexa [IOK
P Ayxa, https://m.edsoo.ru/ff0d4c4a
IPEIOTBPALIICHUS
[paktuyeckas padota Ne 3 o reme
26 «IlonyueHnue u cobupanue bubmorexa [TOK
i p . https://m.edsoo.ru/ff0d4ae2
KHUCJIOpOJ1a, U3yYEHHE €T0 CBONCTBY
97 Bonopon — anemeHT u npocTtoe bu6nuorexa [IOK
Belectso. Haxoxaenue B npupoze https://m.edsoo.ru/ff0d4ddo
28 ®uznyecKkrue 1 XUMHYECKHE CBOMCTBA bu6nmoreka [JOK
Bojopoa. [Ilpumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
but6mmoreka [IOK
29 I1
OATHE © ICHETOTAX 1 COBIX https://m.edsoo.ru/ff0d50d2
30 Crioco0sI MosTydeHus: BOJAOPoOa B bubnuorexa [JOK

JabopaTopun

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
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https://m.edsoo.ru/ff0d4dd0

[Ipaktruueckas padota Ne 4 o Teme

31 «[Toy4yenue u coOupanue BOAOPOIA bubmmorexa OK
v oHp Aoposa, https://m.eds00.ru/ff0d4f42
U3Y4YEHUE €TI0 CBOMCTBY
32 MossipHblii 00bEM ra30B. 3aKOH bubnmoreka [IOK
ABoraapo https://m.edsoo.ru/ff0d542¢
Brruucienus o0bpEMa, KOIUYEeCTBA
33 BEIIIECTBA ra3a 10 €ro U3BECTHOM bubmmorexa [IOK
B . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WK 00BEMY
Breruncienust 00bEMOB ra3oB 1o
34 ABHCHUIO PEAKIIUN Ha OCHOBE Brbmmoreia LIOK
yp "p H . https://m.edsoo.ru/ff0d5708
3aKOHAa OOBEMHBIX OTHOIIICHUI Ta30B
35 ®duU3nUeCKUe U XUMUYECKUE CBOMCTRA bubnuorexa [JOK
BOJBI https://m.edsoo.ru/ff0d587a
36 CocrtaB ocHoBanwuil. [lonstue 00 bu6nmoreka [IOK
WHJNKAaTOpax https://m.edsoo.ru/ff0d59e2
Bona xak pactBoputes.
37 HacepimmeHHble 1 HEHACHIIICHHBIC bubmuoreka [JOK
pacTtBOpbl. MaccoBas 10J1s1 BelllecTBa https://m.edsoo.ru/ff0d5b40
B PacTBOpE
[paktuyeckas padota Ne 5 o reme
«IIpuroroBiieHue pacTBOPOB C bubnuotexa [JOK
38 .. . N
OTpeICNIEHHON MacCOBOM JTONEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY»
39 KonTponbnas pabora Ne2 o Teme bubnuorexa LIOK
«Kwucnopoa. Bonopoa. Bona» https://m.edso0.ru/ff0d6342
40 Oxcupsl: cocTaB, KiaccuuKaims, bubnuotexa [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e
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[Tonydyenue n XuMHUYECKHE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX M bubmiorexa HOK
’ https://m.edsoo.ru/ff0d664e
aM(OTEPHBIX OKCHJIOB
42 OcHoBaHHsI: COCTaB, K1accuduxams, but6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonmyueHnue u XxuMu4ecKre CBOWCTBA bubnuorexa LIOK
OCHOBaHM https://m.edsoo.ru/ff0d67ca
44 Kucnots: coctas, knaccuduxanus, bu6nmoreka [IOK
HOMEHKJIATypa https://m.edsoo.ru/ffOdfee2
45 [Tonyyenue u XUMHYECKUE CBOMCTBA bu6nmnoreka [IOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeaHue): HOMEHKIATypa,
46 cnocoﬁ(ibllj 101 )CHI/IH XI/IMI/I‘IZ(F:)KI/IC bubmorexa [TOK
y YHCHIEL https://m.edsoo.ru/00ad9474
CBOMCTBA
[paktuyeckas pabora Ne 6. Pemenue
47 AKCIIEPUMEHTAIBHBIX 3a7a4 [0 TEME bu6nmoreka [IOK
«OCHOBHBIE KJIACCHI HEOPraHUYECKHUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUI
I'eneTndeckas CBsI3b MEKIY
48 KJIACCAMH HEOPTaHHUYECKUX bubmmorexa [IOK
. p https://m.edsoo.ru/00ad9a50
COeTMHECHU N
49 O000111eHHE U CUCTEMATU3ALML Bbu6muoreka [IOK
3HAHUM https://m.edsoo.ru/00ad9ch2
KonTponbnas padora Ne3 no Teme
" bu6nmoreka [IOK
50 OcHOBHBIE KJ1aCChl HEOPTAHUYECKUX

coenuHeHUH"

https://m.edsoo.ru/00ad9ela
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[lepBbie MOMBITKY KIacCUPUKATUU

51 XAUMHUYECKHX dJIeMeHTOB. [loHsITHE O bubmmorexa LOK
https://m.edsoo.ru/00ad9ffa
IPYIIAx CXOJHBIX AJIEMEHTOB
[Iepuonnueckuii 3aK0H U
59 [Tepuonnueckas cucrema bubmuorexa [IOK
XUMUYecKuX dyemenToB 1. 1. https://m.edso0.ru/00ada52c¢
Menaeneesa
53 [lepuoasl, rpynbl, MOATPYIIIEI brbmorexa LIOK
https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocTaB aTOMHBIX bu6nmoreka [IOK
anep. M3oTomnsl https://m.edsoo.ru/00ada342
CrtpoeHue 3JIeKTPOHHBIX 000JI0UYEK
55 aT(f)MOB 3J1eMeH?())B [lepuoanueckoi bubmmorexa LIOK
https://m.edsoo.ru/00ada6bc
cucteMsl /1. 1. MeHaeneeBa
XapaKkTepucTuKa XMMHIECKOTO
56 3JIEMEHTA T10 €ro MOJI0KEHUIO B bubmuotexa [IOK
[lepunonnueckoii cucreme /1. M. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepronnueckoro 3akoHa
JUISL pa3BUTHS HAYKHU U MIPaKTUKU. [l bubnuorexa LIOK
57 N
N. MenneneeB — y4é€HbIl, nieaaror u https://m.edsoo.ru/00ada96e
rpakJlaHUH
DJIEKTPOOTPUILIATETLHOCTh aTOMOB bu6nmoreka [IOK
58
XUMUYECKHX AJIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuorexa [IOK
59 Vornast XuMHiecKas cBssb https://m.edsoo.ru/00adac34
60 KoBanenTHast nonsipHast XuMH4YECKast bubmuorexa LIOK

CBA3b

https://m.edsoo.ru/00adaab8
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61 KoBanentnas nenossipHas 1 bu6nmoreka [IOK
XUMHUYECKAsI CBA3b https://m.edsoo.ru/00adaab9
bubmuorexa LIOK
62 CTeIeHb OKHCICHILA 1 https://m.edSO(])_.[ ru/00adae28
63 OKHCIUTENTBHO-BOCCTAHOBUTEIIbHBIE 1 bu6mmorexa LIOK
peakuuu https://m.edsoo.ru/00adb076
bubmmorexa [IOK
64 OxHCIUTEN 1 BOCCTAHOBUTEIU 1 httos://m. dSO(])_.[ru 100adb076
Kontponbnas padota Ne4 o reme
65 «CTtpoeHue aToma. XuMHUYECKast 1 bubmmorexa [JOK
CBS3En https://m.eds00.ru/00adb486
66 Peseprublit ypok. O600mIIeHNE U 1 bu6nuoreka [IOK
cucTeMaTHU3alus 3HaHu! https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O6001IeHNE U 1 bubmumorexa LIOK
cucTeMaTH3aIus 3HaHuI https://m.edsoo.ru/00ad9ch?
68 Pezeprublit ypok. O6001IeHNE 1 1 bu6nuorexa [IOK
cHUCTeMaTH3alurs 3HAaHUN https://m.edsoo.ru/ff0d61c6
69 0
OBILIEE KOJIMYECTBO YACOB I10 68
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9 KIIACC

KoanuectBo yacos JJIeKTPOHHbIE
Ne JlaTa nudpoBbIe
TeMma ypoka Kontpoabnbie | IlpakTHueckue p
n/n Bceero U3yuyeHHusi | o0pa3oBaTeJIbHbIC
padoTbI padoTbI
pecypchbl
[Iepnonnueckuit 3aKo0H.

1 [Iepunonnueckas cucrema 1 bu6nuorexa LIOK
XUMHYECKHX 31eMeHTOB /l. 1. https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUN

2 CBOMCTB XUMHUYECKUX DJIEMEHTOB 1 bubmmorexa LIOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB

3 Knaccudukanus u HOMEHKIaTypa 1 bu6nuoreka [IOK
HEOPraHUYECKHUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Buasl XuMU4eCcKoM CBS3U U THITHI 1 bubmuorexa [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Konrtponbnas padora Nel no reme

5 «IToBTOpEHue u yrmyonaeHue 1 1
3HAHUI OCHOBHBIX pa3/ielIoB Kypca
8 Kimacca»

6 Knaccuduxanus XuMu4eckux 1 bu6nuoreka [IOK
peaKkLyii 10 pa3IuyHbIM IIPU3HAKAM https://m.edso0.ru/00adbch0
[ToHsATHE O CKOPOCTH XMMUYECKOMN

7 eakuu. IToHsTHE 0 TOMOT€HHEIX U 1 bubnmorexa [JOK
P ] https://m.edsoo.ru/00adbe9a
FeTEPOTEHHBIX PEAKIIMIX

8 IlonsiTe 0 XUMHUYECKOM 1 but6mmoreka [IOK

PaBHOBCCHU. CDaKTOpH, BJINAIOIINUC

https://m.edsoo.ru/00adc28c
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Ha CKOpPOCTb XHUMHYCSCKOM p€akuuu
" MIOJIOKCHUE XUMHWYCCKOI'O

paBHOBECHS
9 OKHCIUTENBHO- bubmuorexa [JOK
BOCCTAHOBUTEJIHHBIE PEAKIINU https://m.edsoo.ru/00adcade
Teopust 3IeKTPOIUTHICCKON
10 I{I/Icfounaum:p CwiibHEBIE U ci1a0ble bubmorexa HOK
’ https://m.edso0.ru/00adcd68
AIEKTPOJIUTHI
11 HouHbIe ypaBHEHUS peaknil bubmorera [IOK
yp peakit https://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCJIOT U
12 OCHOBAaHHI B CBETE MPEACTABIICHHUI bu6nuoreka [IOK
00 PIIEKTPOIUTUIECKON https://m.edsoo.ru/00add5d8
UCCOLALINA
XHUMHUYECKHUE CBOMCTBA COJIEU B
13 CBETE IIPEACTABIEHAN 00 buGmorera [IOK
P . https://m.edsoo.ru/00add8b2
AIIEKTPOIMTUICCKON JUCCOIIUAITTN
14 TTousiTue o ruaponuse conen bubmorexa [IOK
P https://m.eds00.ru/00add9d4
15 O06001IeHNE B CUCTEMAaTH3aIIHs bubmuorexa [IOK
3HAHUU https://m.edsoo.ru/00addd12
[Ipaktuyeckas paGora Ne 1.
16 «Pemenne 3xcnepuMeHTaIBLHBIX bubmorexa LHOK
P https://m.edsoo.ru/00addbfa
3a71a4uy
KonTponbrast padora Ne2 o teme
17 «OJIEKTPOIUTHYECKAS bu6mmorexa [IOK

aucconuanus. XuMUYECKUe
peakluu B pacTBOPAX»

https://m.edsoo.ru/00addecO
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OO01as xapaKTepuCTHKa rajJoreHoB.

18 XWMHYECKHE CBONCTBA HA TIPUMEPE bubmmorexa OK
PHMEp https://m.edsoo.ru/00addfe2
xJjiopa
XnopoBoaopon. CoisHas KUCIIOTA,
19 XI/IME‘leCKI/IS CBOMCTBA, MOJTyYCHUE bubmmorexa [TOK
’ i ’ https://m.edsoo.ru/00ade104
pUMEHEHHE
[paktuyeckas padota Ne 2 o treme
20 «ITonyueHue ConsTHOM KUCTOTHI bubmmorexa [IOK
i . N ’ https://m.edsoo.ru/00ade348
U3y4YeHUE €€ CBONCTB»
Boruncnenus no ypaBHeHUsIM
21 XUMUYECKHUX PEaKIUid, €CJIU OJIUH bubmmorexa LIOK
P ’ https://m.edso0.ru/00ade488
U3 PEareHTOB JIaH B U30BITKE

29 OO01mas xapakTepuCTHKa JIEMEHTOB bubnuorexa [JOK
VIA-rpynms https://m.edsoo.ru/00ade64a
AnnoTponHble MOIU(UKALIUN CEPBHI.

23 Haxoxnenue cepsl u €€ bu6nuoreka [IOK
COEJIMHEHUH B IIPUPOJIE. https://m.edsoo.ru/00ade64a
XHUMHUYECKUE CBOWCTBA CEPbI
CepoBoiopoI, CTpOCHHE,

24 Q)HII%)HHGCKII/I)G " x;fmqecm/le Bubmroreia LIOK

. https://m.edsoo.ru/00ade802
CBOMCTBA
Oxcunpl cepnl. CepHasi KUCIIOTA,
25 (bU3nYeCKue U XUMUYCCKHE bubmorexa OK
. https://m.edsoo.ru/00adea28
CBOICTBa, MPUMEHEHHE
XHUMHUYECKUE PEAKLINH, JICKALINE B
26 OCHOBE ITPOMBIIIJIEHHOT'O crocoba bubmuoreka [IOK

MOJTyYEHUS] CEPHOI KUCIOTHI.
XHUMHUYECKOE 3arpsi3HEHUE

https://m.edsoo.ru/00adec8a
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OKpYKaroIen cpeibl
COCTMHEHUSIMU CEPBI

Briuncienue MaccoBOU 10U

but6mmoreka [IOK

27
BBIXO0J1a IPOJYKTA PEAKLIMU https://m.edsoo.ru/00adec8a
OO6m1as xapakTepHUCTHUKA 3JICMEHTOB
VA-rpynmsl. A3oT,

28 acI poycn aHeHUe B IIPUPOLIE bubmorexa HOK
pactipoctp PHPOJIE, https://m.edsoo.ru/00adeea6
¢bu3nyecKre U XUMHUECKUE
CBOMMCTBa
AMMHaK, ero Gpu3ndeckKue u

29 XMMHYECKHE CBOMCTBA, MOJIyUEHNE bubmmorexa [JOK

’ i https://m.edso0.ru/00adf004
U TIpUMEHEHHUE
[Ipaktuyeckas padota Ne 3 o teme
30 «[Tonyuenne aMMuaKka, U3ydeHue bubmorexa [IOK
yqv > Y https://m.edsoo.ru/00adf180
€ro CBOMCTB»

31 A3oTHas KuCIOTa, €€ (hU3nuecKue u bu6nuoreka [IOK
XHUMHUYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonp30BaHUe HUTPATOB U COJICH
aMMOHHUS B KQUECTBE MUHEPATHHBIX

32 ToOpeHnii. XUMHUYECKOE bubnmorexa [OK
yAoop ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOLICH cpebl
COEIHHEHUSIMH a30Ta
Docdop. Oxcun dbocdopa (V) n

33 (bocg)o pHaﬂ KI/ICJ‘I((l))Ta (b(i)I/II)SI/I(qez:KI/Ie " bubmmorexa OK

P L https://m.edso0.ru/00adf68a
XUMHUYECKHE CBONCTBA, MMOTyICHHE
34 Hcnonb3oBanue pocdaToB B bubmuoreka [IOK

Ka4CCTBC MUHCPAJIbHBIX

https://m.edsoo.ru/00adfc20
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ynoOpeHuil. 3arps3HeHne
MIPUPOAHOM cpefbl hochaTamu

Yraepon, pacnpoCcTpaHEHUE B

bu6mmoreka [IOK

35 npupojie, GU3NICCKUC U
pupone, ¢ . https://m.edsoo.ru/00adfd9c
XUMHUYECKHUE CBOMCTBA
Oxcupsl yriaepoaa, ux Gpusudeckue
U XUMHUYECKHE CBOMCTBA.
36 DKOIOrMYeCKUE IPOOIIEMBI bubmorexa [IOK
p ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCUJIOM yTJIepo/ia
(V)
but6mmoreka [IOK
37 YronpHas KUCI0Ta U €€ COon
https://m.edso0.ru/00ae006¢
[Ipaktuyeckas padota Ne 4 o reme
38 "TTomydeHue yrieKucioro rasa. bubmmorexa [LIOK
KauecTBeHHas peakius Ha https://m.edsoo.ru/00ae027e
KapOoHaT-HoH"
[lepBoHavanbHBIE TOHATHS 00
39 OPraHNYECKUX BEIIECTBAX KAK O bubmorexa HOK
p m https://m.edso0.ru/00ae054¢
COCMHEHUAX yTIIepo1a
bu6mmoreka [IOK
40 Kpemuuii u ero coeqnHeHns
P a https://m.edso0.ru/00ae080a
[Ipaktuyeckas padota Ne 5.
41 Pemienne skcnepruMeHTaNbHBIX bu6nmoreka [IOK
3a1a4 o teme «Baxkneiimme https://m.edso0.ru/00ae0bf2
HEMETAJUIBI U UX COCTUHEHUI
KonTponbrast padora Ne3 o Teme
. bubmuorexa [IOK
42 «BakHelmme HeMeTaIIBI U UX

COCOIUHCHUA»

https://m.edsoo.ru/00ae0el18
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OO01mas xapakTepucTHKa
XUMUYECKHUX DJIEMEHTOB —
MeTailI0B. MeTannudeckast CBsI3b U

but6mmoreka [IOK

43 MeTaJUIM4eCcKasi KpUCcTauimdecKas https://m.edsoo.ru/00ae103e
pemérka. PU3n4ecKue CBOKMCTBA
METAaJIJIOB
XUMHYECKUE CBOMCTBA METAJIJIOB.
44 DNEeKTPOXUMHUYECKHUM psif bubmmorexa LOK
N https://m.edso0.ru/00ae1156
HaIpsHKEHUH METaJuIoB
OO61me crocoObl MOTydeHUS
MeTasaoB. CriaBel. BerancieHus
45 10 YPaBHEHUSAM XUMHUYECKUX bubnuoreka LIOK
N https://m.edso0.ru/00ae1156
peakuuii, eciii OAUH U3 PearcHTOB
COJICPKUT IPUMECH
46 [TonsiTHe 0 KOPPO3UU METAJIIIOB bubamorexa [JOK
https://m.edso0.ru/00ae1278
bubmuorexa [IOK
41 [enotbte meTaet https://m.edsoo.ru/00ae14b2
48 Okcuabl ¥ TUIPOKCUIBI HATPUS U bu6nmoreka [IOK
KaJIust https://m.edsoo.ru/00ae14b2
49 [llenoyHO3eMeNbHBIE METATIIBI — bubmuorexa [JOK
KaJIbIIMHA U Maruui https://m.edsoo.ru/00ael15e8
50 Baxuelimnme coeTUHEHUS KATBIU bubmorexa [JOK
https://m.edso00.ru/00ae15e8
51 O000111eHNE U CUCTEMATU3ALISL
3HAHUU
59 JKEcTKOCTh BOJIBI M CIOCOOBI €6 but6mmoreka [IOK

YCTpaHCHUA

https://m.edso0.ru/00ae1886
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[IpakTruueckas padborta Ne 6 mo Teme

53 "YKEcTKOCTE BOABI M METOIBI €€ bubmmorexa [JOK
" https://m.edsoo.ru/00aelae8
yCTpaHEHUS
. bubmuorexa [IOK
>4 AJOMHHHH https://m.edsoo.ru/00aelc64
55 AmpoTepHbIe CBOICTBA OKCHIA U bu6nmoreka [IOK
TUAPOKCHIA https://m.edsoo.ru/00aelc64
56 Kerneso bu6nmoreka [IOK
https://m.edso0.ru/00ae1d86
57 OKcubl, THAPOKCUIBI U COJIU bubmuorexa [IOK
xenesa (1) u sxemesa (1) https://m.edsoo.ru/00ae35e6
58 O06001IeHNe U CUCTeMAaTH3aIINs
3HAHUIA
[Ipaktuyeckas paGora Ne 7.
59 Pemenue skcriepuMeHTaIbHBIX bubnuorexa LIOK
3aaa4 1o reme «BaxkHenmue https://m.edsoo.ru/00ae3de8
METAJITBI U UX COCTHMHCHUS
Brruncnenus o ypaBHEHUSIM
XUMHUYECKHUX PeaKIHii, CI1 OJIUH
60 U3 PeareHTOB JJaH B U30BITKE WU bubnuorexa LIOK
COAEPKUT IpUMeECH. Beruncnenus https://m.edso00.ru/00ae1750
MacCOBOH J0JIY BbIXOZa IPOAYKTA
peaxkuuu
61 O000111eHrE U CUCTEMATU3ALL
3HAHHUU
Konrtponsnas padora Ne4 o reme
62 «Baxxneunme MeTaJlibl U UX

COCAUHCHUA»
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63 BeniectBa u maTepualsl B 1 bubmuorexa [IOK
MOBCEIHEBHOM KM3HM YeIOBEKA https://m.edso0.ru/00ae3f50
64 XHUMHUYECKOE 3arpsi3HEHUE 1 bu6nuoreka [IOK
OKpYKarolleu cpebl https://m.edso0.ru/00ae4270
65 Ponbs xumum B pemeHun 1 bu6nmoreka [IOK
9KOJIOTUYECKHUX MPOoOIIeM https://m.edso0.ru/00ae4270
66 Pezeprublit ypok. O60011eHNE 1 1 bu6muoreka [IOK
CHCTeMaTH3als 3HAHUI https://m.edsoo.ru/00ae0dOa
67 PesepBurlit ypok. O60011eHE U 1 bu6nmoreka [IOK
CUCTEMAaTH3alus 3HaHUU https://m.edsoo.ru/00adb33c
68 PesepBublit ypok. O600mmIeHNE U 1 bu6nuorexa [IOK
cucTeMaTHu3alus 3HaHuU https://m.edsoo.ru/00ad9cb2
OBILIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YHEHUKA

* Xumus, 8 kinacc/ I'adbpuensu O.C., OctpoymoB WN.I'., Cnankos C.A.,
AknmonepHoe obmiectBo «M3marenscTBo «IIpocBemnieHne»
* Xumus, 9 kimacc/ I'abpuensa O.C., OctpoymoB WU.I'., Cmagkos C.A.,

AxumonepHoe obmiectBo «M3narensctBo «IIpocBenieHue»

METOANYECKHUE MATEPHUAJIBI 1JISA YUUTEJIA

1.T'apmiun, A. O61mast 1 HeopraHu4yeckast XMMUs B CXeMax, PUCYHKaX, TaOJIMIIaXx,
XUMUYECKUX PEAKIUSX:

VYyebnoe nocobue / A. I'apmmn. - CII6.: [Turep, 2013.

2. Jlanneko B.M. Kak Hay4nTh MIKOJIBHUKOB PEIIATh 3aa4U 110 OPTraHUYECKOU
XAMUU. — M.:

[Ipocsemenue, 2012.

3.Jdopoubkun B.H. , A.I'. bepexnas, T.B. CaxneBa, B.A.®eBpanea Xumus.
TemaTuueckue TeCThI I

noaroroBku K EI'D: Poctos-Ha-/lony «Jlernon», 2012.

MU DPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETU
MHTEPHET
1.Enunas xomtekuus LIOP: TIpenmernas komekius «Xumusi» http://school-

collection.edu.ru/collection/chemistry



2.EcTtecTBEHHO-Hay4YHbIE 3KcIiepuMeHThI: Xxumusi. Komnekuus Poccuiickoro

obmeoOpaszoBarenpHOTro oprana http://experiment.edu.ru

3.Bcepoccuiickas oauMIMaza MKOJILHUKOB 1Mo xumuu http://chem.rusolymp.ru
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