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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XMMHM Ha YpOBHE OCHOBHOrO 00IIero o00pa3oBaHUs
COCTaBJ€Ha HA OCHOBE TpeOOBaHWI K pe3yJbTaTaM OCBOCHUS OCHOBHOU
00pa3oBaTenbHON MPOrpaMMbl OCHOBHOTO 00IIIETO 00pa30BaHuUs, MPECTaBICHHBIX
B ®I'OC OO0, a Takxke Ha oOcCHOBe denepalibHON pabodyelt TPOrpaMmbl
BOCITUTAHUS U C YYETOM KOHLEIIIUU MPEenofaBaHus Y4eOHOTo peaMeTa « XUMHUS»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanum.

[Iporpamma mo xuMum Aa€T TPEACTABICHHUE O IIENSIX, OONIEH CTpaTeruu
oOy4eHusi, BOCIUTAHUS W Pa3BUTHSI OOYYAOIIMXCS CPEACTBAMH Y4YEOHOTO
npeaMera, YCTaHABJIMBAECT 00s3aTeNIbHOE IPEAMETHOE COJZIEpIKaHue,
NpEeAyCMaTPUBAET pPACIpPENECICHUE €ro IO KiaccaM M CTPYKTYpPUPOBAHHE IO
pasjenaM M TeMaM MpOrpamMMbl MO XUMHH, OMNPENEISIET KOJIMYECTBEHHBIE U
Ka4eCTBEHHbIC XapaKTepUCTUKHU COJIepKaHus, PEKOMEHIYEMYIO
MOCJEAOBATEILHOCTh HM3YYEHHS] XHUMHUU C Y4E€TOM  MEXKIPEAMETHBIX U
BHYTPUIPEIMETHBIX  CBsI3€i, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
0COOEHHOCTEN  O0yYalolUXCs, OMNpeAeNseT BO3MOXKHOCTH MpeaMera s
peanu3anuu TpeOOBAaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTEIbHOU
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIETo 00pa3oBaHMs, a TakKe TPEOOBaHUM K
pe3ynbTataMm oOy4eHHUs XUMUW Ha YPOBHE IeJieH N3yUeHHUs MPeIMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-ITO3HABATENILHON JIEATEIbHOCTH OO0YYalolerocss Mo OCBOEHUIO
y4e0HOTO CO/IepKaHUsI.

3HaHWE XWUMHUHM CIYXXKUT OCHOBOW JJisi (OPMHUPOBAHHS MHUPOBO33PEHUS
00ydJaromerocs, ero mpeaCTaBICHUH O MAaTEPHAIBHOM €IWHCTBE MHPA, BAKHYIO
posib urparT (GopMUpyeMble XUMHEH NpPeICTaBlICHUs O B3aMMOIPEBPAIICHUSIX
PHEPIrUM U 00 HBOJIONMHU BEUIECTB B MPUPOJE, O MYTAX PEHIeHUS TriI00aibHBIX
npo0seM YCTOMYMBOIO PA3BUTHUS YEJIOBEUECTBA — CBHIPHEBOM, SHEPreTHUUECKOM,
MUIIEBOM M KOJIOTHYECKON 0€30MacHOCTH, MPOOIeM 3IpaBOOXPAHEHUS.

N3ydenne xumuu:

CHOCOOCTBYET  pealu3allid  BO3MOXHOCTEM  JUii  CaMOpa3BUTUS U
dbopMHpOBaHUs KYJIbTYpPbI JIMYHOCTH, €€ 001Iel U PYyHKIIMOHAILHON I'PaMOTHOCTH;

BHOCHUT BKJIJ] B (JOPMUPOBAHUE MBINUICHUS M TBOPYECKUX CIIOCOOHOCTEH
o0ydJaronmmxcsi, HAaBBIKOB HMX CAaMOCTOSATEIHHOW ydeOHOU  JesTeIhbHOCTH,
DKCIIEPUMEHTATLHBIX W HCCICIOBATEIHCKAX YMEHHM, HEOOXOJMMBIX KakK B
MOBCETHEBHOM JKM3HU, TaK U B MPOPECCUOHATILHOM S TENbHOCTH;

3HAKOMUT CO CHenudUKOl HAaydHOrO MBIIUICHHS, 3aKJIaJblBA€T OCHOBBI
LEJIOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPOIbI U YEJIOBEKA, SABJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMHUPOBAHUYN €CTECTBEHHO--HAYYHON TPaMOTHOCTH 00YJaIONTUXCS;



crocoOcTByeT (HOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTeCTBEHHO-
-HAy4YHBIM 3HAHUSIM, K IPUPOJIE, K YEJIIOBEKY, BHOCUT CBOM BKJIAaJ B 3KOJOTHYECKOE
o0Opa3oBaHue 00y4JarOIUXCA.

JlaHHBIe HampaBieHUST B OOYYEHHWU XUMHH OOECIEYMBAIOTCA CHEIU(DUKON
colep)KaHWsl  yuyeOHOro  TpeAMeTa, KOTOpPBIA  SBIAETCS  IMEJAaroru4ecku
alaliTHPOBAHHBIM OTpa)keHHEM 0a30BOM HAYKHM XMMUU Ha OMpEAeIEHHOM 3Tare e
pa3BUTHUSL.

Kypc xumum Ha ypoBHE OCHOBHOTO 00IIIEr0 0Opa30oBaHUS OPUEHTUPOBAH Ha
OCBOEHHE OOYYaIOIUMUCS CHUCTEMbl MEPBOHAYAIBHBIX MOHATUH XUMHH, OCHOB
HEOPraHUYE€CKOW XUMHMU M HEKOTOPBIX OTACIbHBIX 3HAYMMBIX TMOHSITUM
OPTaHUYECKON XUMHUH.

CtpykTypa coiepKaHus MPOTPAMMBI IO XUMHH C(POPMUPOBAHA HA OCHOBE
CUCTEMHOTO mnojaxoAa K €€ m3ydeHuro. CoaepkaHue CKIaIbIBAETCS U3 CUCTEMBI
MMOHSITHH 0 XUMHYECKOM DJIEMEHTE M BEIIIECTBE U CUCTEMBI ITIOHATHIN O XUMHUYECKOM
peakimu. OO0e 9STH CHUCTEMBl CTPYKTYpPHO OpraHW30BaHbl [0 MPHUHITUITY
MIOCJIEIOBATEILHOTO PA3BUTHS 3HAHMM HA OCHOBE TEOPETUUYECKUX MPEICTABICHUMN
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona . 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XWUMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHUYECKOW CBSI3H;

— TpencTaBieHUN 00 DICKTPOJUTUYECKON NHCCONMAIMMA BEIIECTB B
pacTBopax.

Teoperuueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HAMIIMPUYECKU
MOJIYYE€HHBIX U OCMBICJIICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCEI0BATEIBLHO OT OJTHOTO
YPOBHSI K JPYrOMY, BBITIOJHSAS (PYHKIMH OOBIACHEHUS W IPOTHO3UPOBAHUS
CBOWCTB, CTPOCHUS U BO3MOKHOCTEU MPAKTHYECKOTO MPUMEHEHHS U TOJTYy4YECHUS
M3y4aeMBbIX BEIIECTB.

OcBoeHHME TMPOrpaMMbl IO XHUMHHU  CIOCOOCTBYET  (hOPMHUPOBAHUIO
MPEJCTABICHUS O XMMUUYECKOW COCTABJIAIOLICH HAYYHON KapTUHBI MHUpA B JIOTHKE
€€ CHCTEMHOM NPUPOAbI, LIEHHOCTHOTO OTHOIICHUA K HAy4YHOMY 3HAHUIO U
METOJIaM MO3HAaHUS B Hayke. M3yueHHe XMMHUM NPOUCXOAUT C IPHUBJICUEHHUEM
3HAHUW U3 paHee U3YUYEHHBIX YUYEOHBIX MpeaMeToB: «OKpYKaOUMH MUPY,
«buonorus. 57 knacce» U «Pu3uKa. 7 Kiaacey.

[Ipy wu3yyeHUH XUMHHM TPOUCXOJAUT (POopMHUpOBaHUE 3HAHUN OCHOB
XUMUYECKON HAYKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOU
JESITEIbHOCTH YEJIOBEKA M KaK OJHOIO0 W3 KOMIIOHEHTOB MHUPOBOM KYJBTYPHI.
3agaya y4eOHOro mnpeaMera COCTOMT B (OPMUPOBAHUU CHUCTEMbl XUMHUYECKHUX
3HAHUN — Ba)KHEUIUX (PaKTOB, MOHATHM, 3aKOHOB U TEOPETUUYECKHUX TMOJIOKECHHM,
JOCTYIHBIX O0O0OOIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HAyKH, B
NpUOOIIEHUH K HAYYHBIM METOAaM T[O3HAHUS TMPU U3YYEHUU BEIIECTB U



XUMUYECKUX peakiuil, B (GOPMUPOBAHUM U PA3BUTUHU MO3HABATEIbHBIX YMEHUU U
UX TPUMEHEHWH B Y4eOHO-TIO3HABATENbHOM U  y4eOHO-HCCIIEeI0BATEIbCKON
JeSITEIbHOCTH, OCBOCHUHM NPaBHJI 0€30MacHOro OOpalleHUs C BElIeCTBAaMHU B
MOBCETHEBHOM JKU3HU.

[Ipy M3yyeHun XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsI BaXKHOE
3Ha4YeHHE MPUOOPENN TAKUE LI, KaK:

— (dopmupoBaHre MHTEIUIEKTYaJbHO PA3BUTON JIMYHOCTH, TOTOBOM K
caMo0Opa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY NPHUHITHIO PEIICHUMH,
CIIOCOOHOM a1anTUPOBATHCA K OBICTPO MEHSIOLIUMCS YCIOBHSIM >KU3HU;

— HampaBJCHHOCTh OOYy4YEeHUST HA  CHUCTEMATHYECKOE MPUOOIIECHHE
oOydarmuxcsi K CaMOCTOATEIbHOW IMO3HABATEIBHOU JEATENbHOCTH, HAYYHBIM
METOJaM TO3HaHMs, (HOPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecreueHne ycloBuil, CIOCOOCTBYIOIIUX MPHOOPETEHUIO 00YUYaIOITUMUCS
OMbITa Pa3HOOOPA3HOW MAESITENbHOCTH, MO3HAHHUA U CAMOIO3HAHMS, KIIOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), MMEIOIIMX YHUBEPCAIbHOE 3HAUYCHHE JIs
Pa3IMYHBIX BUJIOB ACSATEIBHOCTH;

— (dopmupoBanne oOmeld (QYHKIIMOHAIBHOW H €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM YHCJI€ YMEHUU OOBIACHATH M OICHUBATH SIBJICHUSA
OKPY’KaIOIIeTO MHUPA, UCIOJIb3Ysl 3HAHUS WU OIBIT, MOJYYEHHbIE MPU HU3YUYEHUU
XUMUHU, TPUMEHATh WX TPU PENICHHH MpOOJIeM B TOBCEIHEBHOW JKU3HH H
TPYAOBOU JIESITEIBHOCTH;

— (QopmupoBaHue y OOydyarolmuxcs T'YMaHUCTHYECKHX OTHOIICHUH,
MOHUMAHUS [IEHHOCTH XUMWYECKUX 3HAHUM IS BBIPAOOTKH OSKOJOTHYECKU
1eJIeCO00pPa3HOro TMOBEACHUS B OBITY M TPYAOBOM JEATEIBHOCTH B HEJIX
COXpaHEHUs CBOETO 3/I0POBbS U OKPYXKAIOLIEH MPUPOAHON CPEAbL;

—pa3BUTHE MOTUBAlUMU K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIIUTAHUIO HA OCHOBE YCBOEHHS OOIIEUETOBEYECKUX ILIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY Npoduiis M HANmpaBJICHHOCTU AAJIbHEUILIEro
00yueHus.

OOmiee YMCIO YacoB, OTBEACHHBIX I HU3YYEHHS XHMHHM Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBanwmsi, coctaBisaeT 136 yacoB: B 8 kitacce — 68 yacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJICIIIO).



COAEP)KXAHUE OBYUYEHUSA
(mpakTH4YecKas YacTh Y4eOHOTI0 COAEPKAHUA NMPeAMeTa YCHIIeHA
MaTepHuaAJIbLHO-TeXHUYeCKOoil 0a30ii meHTpa «Touka pocra»)

8 KIIACC

IlepBoHava/ibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuu. Ponp X¥MHUM B )KM3HH 4Y€JIOBEKA. XUMHUS B CUCTEME HayK.
Tena wm BemiecTtBa. DuU3nMuecKue CBOWCTBA BEMIECTB. ATrpPEraTHOE COCTOSTHUE
BeliecTB. [loHsiTHe O MeTojax Mo3HaHUS B XUMHH. YUCThIE BellleCTBA U CMECH.
CriocoObl pa3aeeHust CMECei.

ATOMBI ¥ MOJEKYJIbl. XHUMHYECKHE BJIEeMEHTbl. CHUMBOJIBI XUMHYECKUX
aneMeHTOB. [IpocThie U CoXKHBIE BellecTBAa. ATOMHO-MOJIEKYJISIPHOE YYEHHUE.

Xumudaeckass ¢opmyna. BajaeHTHOCTP aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMOCTOSHCTBA cocTaBa BemiecTB. OTHOCHUTENbHAs aTOMHAs Macca.
OTHOcHUTEeNbHAS MOJIEKYJIsIpHas Macca. MaccoBasi 0Jisi XUMUYECKOTO 3JIEMEHTa B
COEMHEHHUH.

KonnuectBo BemectBa. Moiib. MossipHas macca. B3aumMocBsA3b KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX EIWUHUI] BemiecTBa. Pacuérel mo Qopmynam
XUMHUYECKUX COCAUHECHUM.

@u3nYeCKUe U XMMHUUYECKUE SABJICHUSA. XUMHUUECKasl peakluus U €€ MPU3HAKH.
3aKOH COXpaHEHHUs MacChl BeIleCTB. XHUMHUUYecKHe ypaBHeHusa. Knaccuduxanus
XUMUYECKUX PEAKIUi (COeTMHEHNS, Pa3I0KEeHHUSI, 3aMEIICHIS, 0OMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHWYECKOH IMOCYI0H, MpaBujaMu padOTHl B J1a00OpaTopuu 1
npuémMamu oOpallleHus: ¢ J1abopaTOpHBIM O0OPYAOBAHUEM, U3YUEHUE U OINKCAHUE
dbu3nueckux CBOMCTB 00pa3loB HEOPraHMYECKUX BELIECTB, HAOJIOJECHUE
busndeckux (MIaBJICHUE BOCKA, TasHUE JbJa, PACTUpPAHHE caxapa B CTYIIKE,
KUIIEHUE U KOHJIEHCAlMsI BOAbI) U XUMUYECKHX (TOPEHUE CBEUHU, MPOKAIMBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMOJICUCTBUE MeJla ¢ KUCJIOTON) SIBJIEHUM, HAOII0/ICHUE U
OMKCaHUE MPHU3HAKOB MPOTEKAHMS XMMHYECKUX peakiuil (pas3ioxeHue caxapa,
B3aUMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3iioKeHHe TUIAPOKCHIA
menu (II) npu HarpeBanuu, B3auMoJIeicTBUE xkee3a ¢ pactBopom conu meau (II),
U3Y4YeHHUE CIOCOOOB PA3JECHHs CMECed: C MOMOIBbI0 MarHuTa, (GUIbTPOBAHUE,
BbINIApUBaHUE, AUCTHILIALMSA, XpoMaTorpadusi, MpoBeeHuEe OUUCTKU MOBAPEHHOU
cold, HaOJIOJEHWEe U  ONUCAHME  pPe3yJbTaTOB  MPOBEIACHUS  OIBITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHUE MOJEJIEN MOJICKY
(ILIapOCTEPIKHEBBIX ).

Bakueiue npeacTaBUTe M HEOPraHNYECKHX BELECTB



Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciopoa — 31€MEHT U MPOCTOE
BemecTBO. Haxoknenuwe kuciopoga B TpUPOAE, (U3MYecKne W XUMHUYECKHE
cBorictBa (peakmuu rtopeHus). Oxcuzapl. [Ipumenenwme kucmopoma. CrmocoObI
NOJIy4eHHUs] KUclopofa B JabopaTopud W IPOMBIIUIEHHOCTU. Kpyrosopor
Kuciopoja B mpupoze. O30H — aioTpornHas MoAupUKaIsa KUCIopoa.

TennoBoil 3¢(deKT XUMHUUECKON peaklud, TePMOXHMUYECKUE YpaBHEHHS,
9K30- M DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojib U METaH. 3arps3HEHHE
BO3]lyXa, YCUJIEHHE MAPHUKOBOTO 3(peKTa, pazpylieHue 030HOBOTO CIIOSI.

Bomopon — asnemeHT uM mpoctoe BemiectBo. HaxoxkaeHuwe Bomopona B
npupoae, (U3MYECKUEe UM XUMHUYECKHME CBOICTBA, MPUMEHEHHE, CIOCOObI
noaydeHus. Kucnorsl u cosu.

Mossipablii 00BEM Ta30B. Pac4E€ThI 110 XUMHUYECKUM YPAaBHEHUSIM.

duznueckue CcBOMCTBA BOAbl. Boma Kak pactBoputelsib. PacTBOpHI.
HacelllieHHbIE M HEHACBIMIEHHBIE PACTBOPBI. PacTBOPMMOCTH BEILIECTB B BOJE.
MaccoBas 10J1 BEIIECTBA B PaCTBOpE. XUMHUYECKHE CBOKMCTBA BOJbl. OCHOBAHHS.
Posib pacTBOpOB B pupoAe U B KU3HU 4YeT0BEeKa. KpyroBopoT BOJBI B MPUPOE.
3arps3HeHre NpupoaHbIX Boa. OXpaHa U OYMCTKA MPUPOTHBIX BO/I.

Knaccudukanusa neopranndeckux coenuHenuit. Oxcuawl. Knaccudukarms
OKCHJIOB:  cojieoOpa3yroinue  (OCHOBHBIE, KHCIOTHBIE, aMdOTepHbIE) U
HecosieoOpazyromue. Homenknarypa oxcugoB. Dusumdyeckne ©U XUMHUYECKUC
CBOMCTBA OKCHJIOB. [lonyduenue okcuaoB.

OcHoBanus. Knaccudukanuss ocHOBaHHMM: IIENOYM U HEPACTBOPUMBIE
ocHoBaHusA. Homenkiatypa ocHoBaHui. PU3UYECKME U XUMHUYECKUE CBOMCTBA
ocHOBaHuU. [lonydyeHne OCHOBaHUH.

Kucnotel. Knaccuduxarnus kucnot. Homenkmarypa kucnor. Ousnyeckue u
XMMHUYECKUE CBOWCTBA KUCIOT. Psan aktuBHocTM MetaimoB H. H. beketosa.
[TosryuyeHue KUCIOT.

Conu. Homenknatypa cosieil. @U3N4eCKue U XMMHUYECKUE CBOMCTBA COJICH.
[lonyuenue cosen.

['eHeTnueckas CBSI3b MEXKY KJIACCAMU HEOPTaHUYECKUX COCIMHEHHM.

Xumuueckuii IKcnepumenm:

Ka4EeCTBEHHOE ONPEACIICHUE COJACPKAHUA KUCIOPOAa B BO3IyX€E, IMOJyUYECHHE,
coOupaHue, pacno3HaBaHWE M HU3YYEHUE CBOWCTB KHUCIOpOAa, Habo/IeHne
B3aMMOJCUCTBUS BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHusl TOpeHus (moXapa), O3HAaKOMJIEHWE C oOpasllaMh OKCHIIOB U
OMHMCaHUE MX CBOMCTB, MOJyuyeHHE, COOMpaHWE, PACIO3HABAHUE M H3yUCHUE
CBOWCTB BOJIOpoJia (ropeHue), B3auMojeicTBue Bojoposaa ¢ okcupoM meau (1)
(BO3MO>KHO HCITIOJIb30BAHUE BUEOMATEpUAIOB), HAOMIOAEHUE 00pa3loB BELIECTB
KOJMYECTBOM | MOJb, HMCCIEIOBAHHE OCOOCHHOCTEHW pAaCTBOPEHHS BEIECTBC



pPa3IMYHOM PACTBOPUMOCTHIO, IPUTOTOBICHUE PACTBOPOB C OMNPEACIEHHON
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aUMOJAECHUCTBUE BOJbI C METAJUIAMU
(HaTpyeM ©  Kajibl[ueM) (BO3MOXHO HCHOJIb30BAaHHE BHJIEOMATEPHUANIOB),
UCCJIeIOBaHUE O0pa3l0oB HEOPraHWYECKUX BEIIECTB Pa3JIMYHBIX  KJIACCOB,
HaOJII0ICHNE U3MEHEHHUsI OKPACKM MHAMKATOPOB B PACTBOPAX KHUCIOT M IEJOYEH,
uzydeHue B3zaumojeictBus okcuga mean (II) ¢ pacTBOpoM CEpHOWM KHCIIOTHI,
KUCJIOT C METAJUIaMHU, PEAKUUMHA HEUTpaIu3alyH, IOJYyYEHHE HEPACTBOPUMBIX
OCHOBaHHM, BBITECHEHHE OJHOTO METAJla JIPYTMM W3 PacTBOpa COJM, PELICHUE
DKCHEPUMEHTANIBHBIX 3a/ad MO Teme «BaxkHellne Kiacchl HEOPraHWYECKUX
COEIMHEHUIN).

Iepuoanuecknit 3akoH u Ilepuoaumveckass cucreMa XHUMHYECKHX
iemMenToB JI. M. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBS3b.
OKHCINTETLHO-BOCCTAHOBUTEILHbIC PEAKIHHU

[lepBble TOMBITKM KIACCU(PUKALMKU XUMUYECKHX dJeMeHTOB. [lonsitue o
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIOTe€Hbl, HHEPTHHIE Ta3bl). DIEMEHTHI, KOTOPhIE 00pa3yroT aM(OTEepHBIE OKCHUIBI
Y TUJIPOKCUIBI.

IIepuonnueckunt 3akoH. Ileproanueckas cucteMa XMUMHYECKUX 3JIEMEHTOB /1.
HN.  MengeneeBa. KopoTkomnepuonHas u  AJuHHONEpUoAHass  (HOpMbI
[Iepronnueckoit cucrembl xumuueckux aemMeHToB J{. . Menneneesa. Ilepuoas
u rpynnbl. Ou3nyecKud CMBICH MOPSAAKOBOIO HOMEPA, HOMEpPOB IIepuoAa H
IPYIIIBI 3JIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sifiep. M30Tonbl. DnekTpoHbl. CTpoeHue
ANIEKTPOHHBIX ~ 000JI0YeK AaTOMOB TMepBbiX 20 XUMHUYECKUX  DJIEMEHTOB
[lepnognueckon cucremsl [[. 1. MenneneeBa. XapakTepUCTHKA XUMHYECKOTO
AJIEMEHTA T10 €ro nojoxeHutro B Ilepnoanueckon cucreme 1. . Menneneesa.

3aKOHOMEpPHOCTH M3MEHEHUS pPAaJANyca aTOMOB XHMHYECKHUX 3SJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOKMCTB MO IPyNIaM U MEPUOIaM.

3nauenue [lepuoauueckoro 3akoHa u [leproauyueckoil CUCTEMbl XUMUUECKUX
QJIEMEHTOB Ul pa3BuTUA Hayku W npaktuku. . M. MenneneeB — y4d€Hbli u
rpa)KJaHVH.

Xumuueckasi cBsizb. KoBalieHTHas (ToJjisipHass M HEMOJSIpHas) CBS3b.
DJIEKTPOOTPULIATENIBHOCTh XUMUYECKUX 31EMEHTOB. FIOHHAs CBSI3b.

Crenenb  okucneHus. OKUCIUTEIbHO--BOCCTAHOBUTEIIbHBIE  PEAKIIUU.
[Tponiecchbl OKUCIEHUs U BOCCTaHOBIIEHUS. OKUCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3lioB BEIIECTB METAUIOB U HEMETAJUIOB, B3aUMOJEHCTBUE
IUAPOKCUIA LHMHKA C pPACTBOPAMHM KHUCJIOT M UIEJNOYEH, MPOBEICHHUE ONBITOB,



WUIIOCTPUPYIOIIUX ~ IPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  PEaKUUl
(ropeHue, peakluy pasioKeHHsI, COSTUHEHU ).

Mesicnpeomemmuoie ceazu

Peanmu3anus MeXNpeaMETHBIX CBA3EH NPU M3YYCHUM XUMUH B 8 Kiacce
OCYIIECTBJISIETCS. 4YEpe3 MCMHOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO--HAyUYHBIX
NOHATUH, TaK U MOHATUH, SBJISIOIINUXCSA CUCTEMHBIMU JJISI OTAEJBbHBIX PEIMETOB
€CTECTBEHHO--HAYYHOI'0 IIUKJIA.

OO11ue ecTeCTBEHHO--HAay4UHbI€ MMOHATHUS: HAYy4YHbIH (PaKT, TUIIOTE3a, TEOPHUS,
3aKOH, aHalMW3, CHHTE3, KiIacCupuKauus, NEPUOAUYHOCTb, HAOJIOJEHUE,
DKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEIb, SIBJIICHHE.

@usuka: Marepus, aTroM, OJJIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIHUJ,
W30TOINbI, PAJAUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHI 3apsij, BEIIECTBO, TEJO,
00BEM, arperaTHO€ COCTOSIHHE BEIIECTBA, ra3, (U3NYECKUE BEINYUHBI, €TUHULIBI
U3MEPEHHUsI, KOCMOC, TUTAHETHI, 3BE€37bl, COonHIE.

buonorus: ¢orocuntes, qpixanue, 6uocdepa.

['eorpagusi: armocdepa, ruapocdepa, MHUHEpaIbl, TOPHbIE MOPOJBI,
MI0JIE3HBIE HUCKOIIAEMbIE, TOILINBO, BOJAHBIE PECYPCHI.

9 KIIACC

BeuiecTBo M XUMHYECKasi peakus

[lepnognueckuit 3axoH. Ilepuoguyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHue aTOMOB. 3aKOHOMEPHOCTH B W3MEHEHUU CBOMCTB
XUMHUYECKUX DJIEMEHTOB IIEPBBIX TPEX IMEPUOMNOB, Kausd, KAJIbLHUI M HX
COCIMHEHMM B COOTBETCTBHUM C IIOJIOKEHUEM 3ieMeHTOB B Ilepmoanueckon
CUCTEME U CTPOCHUEM HUX aTOMOB.

CrpoeHue BellecTBa: BUABl XWMHYECKOW CBA3U. THIBI KPUCTAIIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKOM PEIIETKHA U
BHJIa XMMUYECKOU CBS3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKUX BEIECTB. XUMHUYECKHE
CBOMCTBAa BEUIECTB, OTHOCSIIMXCSA K pPa3Iu4yHbIM KjaccaM HEOPraHWYECKHX
COEIMHEHMI, TEHETUYECKas CBSI3b HEOPTaHUYECKHUX BEILECTB.

Knaccudukanus XuMHUEeCKUX Peakifil o pa3IuuHbIM MPU3HAKaM (110 YHCITY
U COCTaBy YYacTBYIOIIMX B pPEaKUUU BEIIECTB, MO TEIUIOBOMY 3(pQeKTy, Mo
U3MEHEHUIO CTENEHENW OKHMCIIEHUS XMMUYECKHX 3JIEMEHTOB, IO OOpPaTUMOCTH, IO
YYACTHIO KaTajau3aropa). DK30- U 3HIOTEPMUUYECKUE PEAKLIUU, TEPMOXUMUYECKUE
YpaBHEHUS.

ITonsitue o ckopoctn xumudeckon peakuuu. [lonsTue 00 0OpaTUMBIX U
HEOOpAaTUMBIX XMUMHUYECKUX peakuusx. [IoHATHEe O rOMOreHHBIX U IreTepOTreHHBIX
peakumsx. Ilonstue o karamuse. [lonsaTne o xumuyeckoM paBHoBecuu. DakToOpHI,



BJIMAOOIME HA CKOPOCTb XUMHUYECKOM p€akmyun M II0JJOKCHUC XHMHYCCKOIO

paBHOBECHSI.
OKUCIAUTENbHO-BOCCTAHOBUTEIbHBIE ~ pPEAKLMH,  JAJIEKTPOHHBIA  OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTENNBHON  PEaKILMH. CocraBieHue  ypaBHEHUH

OKHCIIUTEIIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIM C  HCHOJIb30BAHUEM  METOJIa
3JIEKTPOHHOTO OanaHca.

Teopus 3MEKTPOIIUTUYECKON JUCCOLMALIMU. DIEKTPOJIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annonsl. MeXxaHW3M [OHUCCOLMAIMU BEIIECTB C PA3IMYHBIMH BUIAMU
XUMHUYeCcKO# cBsizu. CteneHb auccounanuu. CUIIbHbBIE U CIA0bIE SJIEKTPOJIUTHI.

Peakuuu noHHoro oomMeHa. YcnoBusi NpOTEKaHUs peakii HOHHOTO OOMEHa,
NOJIHBIE M COKpAIUEHHbIE HMOHHBIE YpaBHEHHs peakuuii. CBoiicTBa KHUCIOT,
OCHOBaHMH W cCoOJed B CBETE TMPEJACTaBICHUNA OO0 AIEKTPOIUTHUECKON
nuccounanuu. KauectBeHHble peakuny Ha HOHBL. [IoHATHE O TMapONIU3E CONEil.

Xumuueckuii IKCnepumenm:

O03HAKOMJIEHUE C MOJEISIMU KPUCTAJUIMYECKUX PEMIETOK HEOPraHWYECKHX
BEIIECTB — METAJUIOB M HEMETauloB (rpadurTa W anmasa), CIO0KHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW pEeaKUuu
OT BO3JCUCTBUS Pa3IUYHBIX (PAKTOPOB, HCCIEAOBAHHE HSIEKTPONPOBOAHOCTU
pacTBOpOB BEUIECTB, MpolLecca AUCCOUMALMM KHCIOT, WLIEJIOYEed U COJIeH
(BO3MOXHO  MCHOJB30BAHME BHUJEO MaTEpPHANOB), MPOBEACHUE  OIBITOB,
WUTIOCTPUPYIOIIMX —~ MPHU3HAKA  MPOTEKaHUS  peakudid HOHHOrO  OOMeHa
(oOpazoBaHue ocajka, BBbIJICICHHUE Ta3za, o0O0pa3oBaHUE BOJIbI), OIBITOB,
WUTIOCTPUPYIOLIUX  NPUMEPBl  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEAKUUN
(ropeHue, peakiMu pas3lioKeHUs, COCIMHEHNs), paclO3HAaBaHUE HEOPTaHUYECKUX
BEIIECTB C TIOMOILIBIO KAayeCTBEHHBIX pEAKUMHA Ha  HOHBI, pEIICHHE
IKCIIEPUMEHTAJIbHBIX 3a/1a4.

HemeTaJsibl 1 MX cOeIMHEHUS

OO6mast xapaktepuctuka ranoreHoB. (OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (pu3nuecKkue CBOMCTBA MPOCTHIX
BEIIECTB — TallorT€HOB. XMMHYECKHE CBOWCTBA HAa NPUMEpPE  XJopa
(B3auMOAEICTBHE C MeETallaMH, HEMeTajulaMH, WIeJo4yaMu). XJIIOPOBOJOPO/I.
ConsiHast KuCIIOTa, XMMUYECKHE CBOMCTBA, IMOJYyYEHHUE, NpUMEHEHHe. [lericTBue
XJIOpa U XJOPOBOAOPOAA HAa OPraHW3M 4YejJoBeKa. BakHelme XJIOpUAbl U HX
HAXOXKJEHUE B IPUPOJIE.

OOmast xapakTepucTuka 31eMeHTOB VIA-rpynmbl. OcoO€HHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHue u (pumyeckue CBOMCTBA
MIPOCTBHIX BEILIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHbIE MOIU(MUKAIIMU KUCIOPOIa
U cepbl. XUMHUYECKHe CBOMCTBa cepbl. CepoBOAOPO, CTpoeHHUE, (U3HUUYECKUE U
XUMUYECKHE CBOMCTBA. OKCHABI CEPbl KAK MPEICTABUTEIN KHUCIOTHBIX OKCHIOB.



Cepnass kuciota, (QuU3NUecKHe ¢ XUMHUYECKHE CBOWCTBa (00mmMe Kak
OpEeICTaBUTEN Kilacca KHCIOT M crnenuduueckue). XUMUUYECKHE pPEaKIHH,
JeKale B OCHOBE MPOMBIIUIEHHOTO CHOC00a MOJIYYeHHs] CEPHOM KHUCTOTHI.
[Tpumenenue cepHoil kucioThl. CoJid CEpHOM KUCIIOThI, KAYECTBEHHAs PEAKIIUS Ha
cynbdar-uoH. HaxoxneHue cepbl U €€ COCIMHEHUN B Mpupoae. XUMHUYECKOE
3arpsi3HEHUE OKPYXKAloIel cpelbl COeNWHEHUSIMU cepbl (KHUCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CIOCOOBI €r0 MPEA0TBPAIICHUS.

OOmast xapakrepuctuka 37JeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHUS. A30T, paclpOCTPAHEHHE B MPUPO/IE,
dbusnueckue u xumMnueckue cBoicta. KpyroBopor a3ora B npupojie. AMMHAK, €ro
duznyecKkrue u XMMHUYECKHE CBOMCTBA, MOJMyuyeHUe U npuMenenue. Conu aMMOHus,
uX (PU3NYECKUE U XUMUYECKUE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakuus Ha
HMOHBI aMMOHUS. A30THas KHUCJIOTa, €€ MoyiydeHue, (PU3NYECKUe M XUMUYECKUE
CBOMCTBa (OOIIME KaKk TpPEACTaBUTEN Kjacca KHUCIOT U crenuduyeckue).
Hcnonp30BaHue HUTPATOB M COJEM aMMOHHSA B KAaueCTBE MHUHEPAIbHBIX
ynoOpeHuil. XuMHU4YeCKoe 3arps3HEHNE OKPYKAOIIECH CPElbl COSTMHEHISIMU a30Ta
(KUCTIOTHBIE MOXAW, 3arpsi3HEHHE BO3AyXa, IMOYBBI W BOJ0EMOB). Docdop,
ajutoTponHbie Moaudukanuu ¢docdopa, Puznueckne M XUMHUYECKHE CBOMCTBA.
Oxcun docdopa (V) u bochopHas kuciaoTa, PU3MIECKUE U XUMUIECKUE CBONCTBA,
nonyudenue. Mcnonb3oBanue pochaToB B KaUeCTBE MUHEPAIBHBIX yI00pEHUIA.

OOmast xapakTepucTuka 31eMeHTOB [VA-rpynmbl. OcoOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTENEHH  OKUCIEHUs.  YTJEpoJ,  aUIOTPOIHbIE
MOAU(UKALIMKM, PACOPOCTpAaHEHUE B TPUPOAE, (PU3NYECKHE U XUMHUYECKUE
cBoicTBa. Ancopouusa. Kpyrosopot yriaepona B npupone. OKCUIbl yriiepoaa, ux
¢usznyeckne W XUMHYECKHE CBOWCTBA, JACHCTBHE Ha JKUBBIE OPTraHU3MBI,
NOJlyYeHUE U TMPUMEHEHHE. DKOJIOTMYeCKHe MPOOJIeMbl, CBA3AHHBIE C OKCHUAOM
yraepona (IV), rumoreza rnoGanbHOr0 NOTEIUICHUS KiIMMaTa, MapPHUKOBBIN
abdexT. YronbHas kuciaoTa U €€ coiu, uX (pU3nYecKkue U XMMUYECKHUEe CBOMCTBA,
nojsyuyeHue u npumeHeHue. KadecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U CEJIbCKOM
XO3MCTBE.

[lepBoHavasIbHBIE MTOHATHS 00 OPraHUYECKUX BEIIECTBaX KaK O COCIMHEHUSIX
yraepojia (MeTaH, 3TaH, 3TUJIEH, alleTHUJICH, 3TaHOJI, INIMLIEPUH, YKCYCHAsl KHCIIOTA).
[IpuponHble HMCTOYHUKH YTIAEBOAOPOAOB (yrojib, NPUPOIHBIMN Tra3, HEPTH),
OPOAYKTHI UX mepepaboTku (O€H3WH), UX pOJiib B OBITY W MPOMBIIUICHHOCTH.
[ToHsiTHe 0 OMOJIOTMYECKH BaXKHBIX BEILIECTBAX: JKUPaX, OeJIKax, yriieBoJax — U UX
poid B OKM3HM 4eloBeKa. MarepuaibHOEe €AMHCTBO OpPraHWYecKUX M
HEOPTaHUYECKUX COEJIMHEHUN.



Kpemuuii, ero ¢Qusuueckue u XUMHUYECKHE CBOWCTBA, TOJIyYEHUE H
npumeHenune. CoenuHeHHs KpemHUss B mpupozae. OOmme mnpeacraBieHus 00
okcune kpemuus (IV) u kpemuueBoil kucnore. CUIMKAThl, UX KCIOJIb30BAaHUE B
ObITYy, B MPOMBIIUIEHHOCTU. BajkHeilllne cTpouTeNbHbIE MaTepualbl: KepaMHKa,
CTEKJIO, IIEMEHT, 0eToH, *ene300eToH. [Ipobnembl 6€30MacHOr0 MCIOIb30BaHUS
CTPOUTENBHBIX MATEPUAIIOB B TOBCETHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

U3y4eHue 00pa3O0B HEOPTAHUYECKHUX BEIIECTB, CBOMCTB COJISHOW KHCIOTHI,
MIPOBE/ICHNE KAUECTBEHHBIX PEaKlMi Ha XJIOPUI-UOHBI U HAOIIOACHUE MPU3HAKOB
UX TPOTEKAHMs, OMbIThI, OTpaKalllue (PU3NUECKHE M XMMHYECKHE CBOMCTBA
rajoreHOoB M HUX COEIMHEHUH (BO3MOXXHO HCIIOJb30BaHUE BUIECOMATEPHUATIOB),
O3HAKOMJIEHWE ¢ o0pas3iaMyd XJOpUIOB (TAJOTEHHIIOB), O3HAKOMJICHHE C
oOpasmamu  ceppl U €€  COCIMHEHHUSIMHU  (BO3MOXHO  HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), HAOIIOZICHHE TIpoliecca OOYTiIMBaHUs caxapa Ioj JAeHCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4Y€HUE XHMHUYECKHX CBOMCTB
pa30aBJIEHHOMN CEPHON KUCIIOTHI, MPOBEICHNE KAUECTBEHHOM peaKIny Ha Cylbdat-
WOH W HaOIIOJeHre TpHu3HaKa e€ MPOTEKaHWs, O3HAKOMIICHHE C (HM3UYECKUMU
cBoMcTBaMM a3oTa, (ochopa M uX coeauHEHUN (BO3MOXKHO HCIOIb30BAHUE
BHUJIEOMATEPUAIIOB), 00pa3aMu a30THBIX M (POCHOPHBIX yA0OpEHUM, MOTyUYeHHE,
cobupaHue, pacrmo3HaBaHWE MW W3YYEHHWE CBOWCTB aMMHaka, IPOBEICHHE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHS U PocdaT-uoH U M3ydeHHE NMPHU3HAKOB
UX IPOTEKaHHUsI, B3AUMOICMCTBUE KOHIEHTPUPOBAHHON a30THOWU KUCIIOTHI C MENIBIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3y4YEHUE MoJeNen
KPUCTAJUIMYECKUX PEIIETOK anMmasa, rpadura, ¢yiepeHa, O3HAKOMIIEHHE C
MPOIIECCOM  a7ICOPOITMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM TPOTHBOTa3a, MOJydeHHe, COOMpaHne, paclo3HaBaHUE W M3yUYCHUE
CBOMCTB YIJIEKHCIIOTO ras3a, MpOBEJICHUE KaueCTBEHHBIX peaKIui Ha KapOOHAT U
CUJIMKAT-UOHbl W H3YyYEHUE I[IPU3HAKOB HX MPOTEKaHUs, O3HAKOMIICHHE C
MNPOAYKIIMEH CUJIMKATHOM MPOMBIIIIIEHHOCTH, PEIICHUE 3KCIEPUMEHTATbHBIX
3a7a4 o TeMe « BaxxHenme HEMETAIUTbl U UX COCTUHEHUSIY.

MeTaJnibl 4 MX COeIMHEHU S

OO01mast XxapakTepUCTHUKa XUMUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux mnonoxeHusa B llepuomnyeckor cucreme XUMHYECKUX 3yeMeHToB [[. U.
MenneneeBa u crpoeHus atromoB. CTpoeHue meTamuioB. Metauyeckasi CBA3b U
METAJIMYecKas: ~ KpUCTaJUIMuecKass  pemeTka.  DIEKTPOXUMUYECKUU  psif
HaMpspKeHUH MeTamioB. OU3nyeckrue U XMMUYECKHEe CBOWCTBa MeTaiioB. OOiue
CrocoObl Moiy4yeHus: MeTamioB. [loHsATHE O KOppO3UM METaIOB, OCHOBHbBIE
CcrocoObl 3aluThl UX OT Koppo3uu. CmnaBbl (CTadb, YyryH, IIOPaJTIOMUHUM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBITINICHHOCTH.



[Ilenounsie meTaipl: moNOKeHNUE B llepuoanueckon cucteMe XMMHYECKUX
anemeHToB . 1. MenaeneeBa, CTpoeHHE MX aTOMOB, HAXOXJICHUE B IPUPOJE.
duznyeckre U XMMUYECKUE CBOKCTBA (Ha mpuMepe HaTpus U Kanus). OKcuabl u
TUAPOKCUABl HAaTpusi W Kaius. [IpuMeHeHWe IIEeNOYHbIX METAIOB MU HX
COEIMHEHUMN.

[llenoyno3emenbHblE METaUIbl MAarHMd W KaJbLWW: TOJOKEHUE B
[lepnoguueckon cucreme xuMmuueckux sineMeHToB [[. 1. MenneneeBa, crpoeHne
MX aTOMOB, HaXO0KJIeHHE B Ipupoae. PU3nyeckue 1 XUMUYECKUE CBOMCTBA MarHus
U Kanpuusa. Baxueiiive coeauHeHUs Kalblus (OKCHUI, TUIPOKCHUA, COJIH).
XKéctkocTh BOJIBI U CIIOCOOBI €€ YyCTpaHEHUSI.

AmoMuHMIL: IoNI0KeHue B [lepruoinyeckoi cucteMe XMMUYECKUX 3JIEMEHTOB
J. . Menneneesa, crpoeHue atoMa, HaxoKaeHUE B mpupone. Pusnyeckue u
XUMHUYECKUE CBOMCTBA allOMUHUS. AM(POTEpHbIE CBOMCTBA OKCUAA U THAPOKCH]IA
AIFOMHUHMUS.

Kenezo: nonoxenne B [lepuoanueckor cucteMe XUuMUYECKUX JIEMEHTOB /.
N. MenneneeBa, CTpOe€HHME aroMa, HaxXOXKIAECHHE B mnpupone. Puszndeckne Hu
XUMHUUYECKUE CBOMCTBA xese3a. OKCUbl, TuIpokcuabl U conu xenesa (I1) u xxenesza
(IIT), ux coctaB, CBOIMCTBA U MOJyUYCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C O0Opa3lamMu METalIoB U CIUIAaBOB, WX (HU3UYECKUMU
CBOWMCTBAMH, HW3Y4YEHHE  pE3YyJbTaTOB  KOPPO3UH  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEpPHANOB), OCOOCHHOCTEH B3aUMOJCHCTBUS OKCHJIA
KAl U HATpUs C BOJOM (BO3MOMKHO MCIOJIb30BaHUE BHUAEOMATEPUATIOB),
MCCIIEJIOBAHUE CBOMCTB MKECTKOW BOJBI, IPOLIECCA TOPEHUS KEJe3a B KHUCIOPOJIE
(BO3MOKHO  KCHOJIb30BAHHE  BHUJIEOMATEPHANIOB), MPU3HAKOB  MPOTEKAHUS
KAUYEeCTBEHHBIX PEAKIMA HAa MOHBI: MarHus, KajbliMs, aJIIOMUHUS, IUHKA, Keje3a
(IT) u xxene3a (I11), meau (11), HaGnrOIEHNE W OMMCAHUE MPOIECCOB OKPAIIMBAHUS
IUIaMEHU HWOHAMHU HaTpHsl, Kajdus W Kalblus (BO3MOXXHO HCIOJb30BAHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THIPOKCHUIA ATFOMUHUS
Y TUJPOKCHUJIA LIMHKA, PELICHUE KCIIEPUMEHTANBHBIX 3a7a4 10 TeMe «Baxueriue
METAJIJIbl U UX COCUHEHHUS.

XUMHA 4 OKPYKAKIIAsA cpeaa

BemecTtBa u marepuanbl B IMOBCEAHEBHOW »KU3HM uelloBeka. be3omacHoe
WCITOJIb30BAaHUE BEIICCTB M XUMUYECKUX peakiuii B ObITy. [lepBas momons npu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMHUECKOE 3arps3HeHUE OKpYyXaroleld cpeabl (mpeneiabHas AOMyCTUMAas
KOHLIeHTpanus BeuecTB, aanee — [1JIK). Ponb xuMuu B perieHun 3K0JI0rMuecKux
npo0JIeM.

Xumuueckuii IKCnepumenm:



u3ydeHrue 0o0pasloB MaTepuajoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEPHBIC
MaTepHuabl).

Mesicnpeomemmuuwie ceazu

Peanuzanus MexnpeIMETHBIX CBsi3ed MpU HU3YYEHUM XMMHM B 9 Kiacce
OCYIIECTBJISIETCS. 4YE€pe3 HCIOJIb30BAHWE Kak OOIIMX €CTECTBEHHO-HAayUYHBIX
NOHSTUN, TaK U TOHATUHN, SBJSIONINXCS CUCTEMHBIMU JJI OTAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAy4YHOTO IHKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHATUS: HAY4YHbIH (DaKT, TMIIOTE3a, 3aKOH,
TEOpUs, AaHaIU3, CHUHTE3, KiIaccu(puKauusg, NEPUOAUYHOCTb, HAOJIOJEHUE,
HKCIEPUMEHT, MOJEIUPOBAHUE, H3MEPEHHE, MOJENb, SBJICHHUE, IMAPHUKOBBIN
3¢ (DEKT, TEXHOIOTHS, MAaTePUAITBI.

@usuka: Marepus, aTroM, OJJIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIHUJ,
U30TOIbI, PaAUOAKTUBHOCTb, MOJIEKYJA, JJIEKTPUYECKUH 3apsi, MNPOBOJHUKH,
HOJIyIPOBOJIHUKH, JUDJIEKTPUKH, (OTOAIEMEHT, BEIIECTBO, TEJIO, OO0BEM,
arperaTHoe COCTOSIHME BEILECTBA, I'a3, pacTBOP, PACTBOPUMOCTh, KPUCTAJUINYECKas
pemérka, CriaBbl, (U3MUYECKUE BEIMYUHBI, €IWHUIBI U3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJTHIIE.

buonorust: ¢ortocunTes, npixanue, Ouocdepa, dKOCUCTEMA, MUHEPAIBHBIE
y10OpEeHus, MUKPOIJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbIE BEIIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MHUHEpaNbl, TOPHbIE MOPOJBI,
M0JIE3HbIE UCKOIIaeMbI€, TOTTUBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XNMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3yJbTaThl OCBOCHHSA MPOTPAMMBI OCHOBHOTO OOIIETo
o0pa3oBaHMUsl JOCTUTAIOTCS B XOJ€ OOY4YeHHMs] XMUMHH B €IMHCTBE Y4YEOHOH HU
BOCITUTATEIbHOM JEATENBHOCTH B COOTBETCTBUM € TPAJULMOHHBIMU POCCUMCKUMU
COLIMOKYJIbTYPHBIMA U JyXOBHO-HPAaBCTBEHHBIMHM LICHHOCTSMH, IPUHATBIMUA B
oOlIecTBe MpaBUIaMUM M HOPMamMHM IIOBEJIEHUS W CHOCOOCTBYIOT IpolieccaM
CaMOITIO3HAHUs, CAMOPA3BUTHUS U COLMATHU3AIINH 00YJarOIINXCS.

JIMYHOCTHBIE  pe3ydbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYaIOLIUXCS
PYKOBOJACTBOBATbCS CUCTEMOM IO3UTHBHBIX IIEHHOCTHBIX OPHUEHTAlUd W
pacUIMpPEHKE OIIbITA IEATEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1)maTpuoTHYecKoro BOCIMTAHUA:

LEHHOCTHOTO OTHOILIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY
YU Hay4YHOMY HAcCJEIHI0, NOHMMaHUS 3HAYEHHUS XHWMHUYECKOW HAayKH B IKU3HU
COBPEMEHHOT0 OOIIECTBa, CIOCOOHOCTH BJAJETh TOCTOBEPHOW HMH(OpMaIuein o
IIEPENOBBIX JOCTH)KCHMSX W OTKPBITUAX MHUPOBOM M OTEYECTBEHHOM XWUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MHpa U O0IIECTBA;

2)rpaaaHCcKOro BOCIMTAHUSA:

IIPEACTABICHUS. O COLMAJIBHBIX HOPMax W IPAaBWIAX MEXIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
NOJIE3HOHM,  y4eOHO-HMCCIIEN0BaTENbCKOW, TBOPUECKOM W JApPYyrux  BUAAX
JeSITEIbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOW MAESITENbHOCTH MpPH
BBIMIOJTHEHUHM Y4€OHBIX, TO3HABATENbHBIX 3a7a4, BBINOJHEHUH XUMHYECKHX
HKCIEPUMEHTOB, CO3/1aHUN YUEOHBIX ITPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOINOMOIIM B IIPOLIECCE D3TOM y4yeOHOW JEATEeIbHOCTH, TOTOBHOCTU
OLICHMBAaTh CBOE TMOBEJECHWE M MOCTYIKH CBOMX TOBApUIIEH C MO3ULUHU
HPaBCTBEHHBIX U MMPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBUI MOCTYIKOB;

3)IEHHOCTH HAYYHOI'0 MO3HAHUS:

MHUPOBO33PEHYECKNE MPEACTABICHUS O BEIIECTBE M XMMHUYECKOW pPEAKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHs HAayKH M COCTaBIAIOLINE
OCHOBY ISl IOHUMAaHMs CYIIHOCTH Hay4YHON KapTHUHBI MHUpa, IpeacTaBiIeHHs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS NPHUPOJIbI, B3aUMOCBA3SX YEJIOBEKAa C
IIPUPOIAHOU CPENOH, O POJIM XMMHUU B ITIO3HAHMM ITHUX 3aKOHOMEPHOCTE;

II0O3HABATEJIbHBIE MOTUBBI, HAIIPABJICHHBIC HA IOJYYEHUE HOBBIX 3HAHUH IO
XUMHH, HEOOXOJUMbIE Il OOBSCHEHHUS HaOMIOJAaeMbIX MPOLECCOB U SIBICHMI,
M03HABATENbHON, MHPOPMAIMOHHON W YHUTATENbCKON KyJIbTYpPbl, B TOM YHUCIE
HABBIKOB CaMOCTOSITEIbHOM pabOThl C y4eOHBIMH TEKCTaMH, CIpPaBOYHOU



JUTEPATypOi, MOOCTYMHBIMH TEXHHUYECKHMMH CpPEICTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHUH;

UHTEpeC K OOyUYEHHUI0 U TO3HAHHIO, JTI0003HATEIHHOCTh, TOTOBHOCTH W
CIIOCOOHOCTh K €aMOOOpa30BaHUIO, TMPOEKTHOM W  HCCIEA0BATENbCKOU
NEeATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBIEHHOCTH M YPOBHSA OOy4YeHHUsS B
JIaIbHEHIIIEM;

4)¢popMuUpOBaHNS KYJbTYPHI 310POBbSI:

OCO3HAHHME LEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY
310POBBIO, YCTAHOBKM Ha 3JI0pOBbI 00pa3 »W3HH, OCO3HAHUE IMOCJIEJICTBUIA U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOIEHUS aIKOrojsi, HAPKOTUKOB, KypEeHHUS ),
HEOOXOMMMOCTH COOJNIO/IEHNUsT TIpaBWUJ O€30MAaCHOCTH TpU  OOpaIieHuu ¢
XUMHYECKHMH BEIIECTBAMU B OBITY U peajbHON KU3HU;

5)Tpy10BOro BOCIMTAHMS:

MHTEPEC K MPaKTUUYECKOMY U3yUEHHUIO Tpodeccuil u TpyJia pa3IuyHOro poja,
YBaXEHUE K TPyAYy U pe3yibTaTam TPYAOBOW NEATEIBHOCTH, B TOM YHCIIE Ha
OCHOBE TIPUMEHEHHUS MPEAMETHBIX 3HAHUW N0 XHMHH, OCO3HAHHBIM BBHIOOD
WHIMBUIYaIbHON TPACKTOPUH MPOJOIKEHHUS 00pa30BaHusl C yUYETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHEMHON MpodhecCUOHATBLHON AeTEIbHOCTH U PA3BUTHSI HEOOXOIUMBIX YMEHH,
TOTOBHOCTb aJalTUPOBATHCS B MPOPECCHOHATBHOMN CPEIE;

6)3K010rH4eCcKOro BOCIUTAHMS:

HKOJIOTHYECKU 1EJIECO00pa3HOE OTHOIIEHHE K MPUPOAEC KaK HCTOYHUKY
KU3HU Ha 3eMJIE, OCHOBE €€ CyIIeCTBOBAaHHUS, IOHUMAHNE LIEHHOCTH 3J0POBOTO U
Oe3omacHoro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
Gu3nYeCKOMy M TICUXHYECKOMY 3/I0pPOBBIO, OCO3HAHUE IEHHOCTU COOIOECHUS
paBuJ O€30MaCHOTO MOBEICHUS MpU padoTe ¢ BELUIECTBAMH, a TAKKE B CUTyaIUsX,
YTPOKAKOIIMUX 3J0POBbIO U KU3HU JOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJTy4YaeMble MPU WU3YYEHUU XUMHH, IS
pemenns 3a1a4, CBI3aHHbIX C OKPYKaIOLEH IPUPOIHON CPENOU, JJIs ITOBBILIECHNUS
YPOBHSL  DKOJIOTUYECKOW  KyJIbTYpbl, OCO3HaHHS TJOOAIbHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJIEeM M MyTed MX PEUICHHUs] MOCPEACTBOM METOJOB XHMHH,
HKOJIOTHYECKOTO MBILLICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHUKATUBHOM U COLMAIILHOW MPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATDHI

B cocraBe MmeTanpeIMETHBIX pe3yJbTaTOB BBLACIAIOT 3HAYUMBbIE IS
dbopMHpOBaHUS MHUPOBO33PEHHS OOIEHAYYHbIE TMOHATUS (3aKOH, Teopus,
OPUHIUI, TUIIOTE3a, (PAKT, CUCTEMa, MPOIECC, IKCIEPUMEHT U JIPYToe.), KOTOPbIe
UCIIOJIb3YIOTCSl B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEeJAMETaxX W MO3BOJSIOT Ha
OCHOBE 3HAaHUW M3 ITUX MPEAMETOB (POPMHUPOBATH MPEACTABIECHUE O IEIOCTHOU



HAay4YHOU KapTUHE MUpA, U YHUBEpCAJIbHbIE yueOHbIEC AEHUCTBUS (MIO3HABATENbHBIE,
KOMMYHUKATHBHBIC, PETYJSITUBHBIE), KOTOphIE oOecnednBaloT (HOpPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO Y4eOHOM
JIEATEIILHOCTH.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBHS

ba3oBble Jiornyeckue aeiicTBUA:

YMEHHUSI HCNOJIb30BaTh MNPUEMBI JIOTHYECKOTO MBIIUIEHUS MPU OCBOCHUU
3HAHUN: PACKPbIBATh CMBIC] XUMUUYECKUX TMOHATHM (BBIJCIATH MX XapaKTEPHBIC
MPU3HAKKA, yCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSATHUSMH), HUCIOJIb30BATh
MOHATHUS JIJIs1 OOBSICHEHUS OT/EIbHBIX (PAaKTOB U SIBJICHUH, BRIOUPATh OCHOBAHUS U
KPUTEPUH 11 KIACCH(PUKAINK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIUM,
yCTaHABIMBATh MPUYUHHO-CIICJCTBEHHBIE CBS3U MEXKIYy OOBEKTaMH H3yYCHWSI,
CTPOUTH JIOTMUECKHE PACCYXKJeHHS (MHIYKTUBHBIE, JEyKTUBHBIC, IO aHAJIOTHH),
JIeJaTh BBIBOIBI M 3aKJIIOUYCHUS;

YyMEHHE TMPUMEHSATH B TMPOIECCE IMO3HAHUS TOHATUS (MPEIMETHbIE U
METanpeIMETHBIE), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIEIIN, UCIIOJIb3yEMbIE B XUMUH,
peoOpa3oBEIBATh MIMPOKO MPUMEHSEMbIE B XUMHH MOJIEIbHBIC TTPEACTABICHUS —
XUMUYECKUH 3HAK (CMMBOJ 3JIeMEHTa), XuMudeckas (opMmysa W ypaBHEHHUE
XUMHUYECKOW pEeaKluu — MPU PelIeHUn y4yeOHO-T03HABATEIbHBIX 3aJ1a4, C y4ETOM
ATUX MOJEIBHBIX NPEACTABICHUN BBISBISATH U XapPAKTEPU30BATH CYIIECTBECHHBIC
MPU3HAKN U3y4aeMbIX 00BEKTOB — XUMUYECKHUX BEIICCTB U XUMHUYECKUX PEAKIIHA,
BBISBJISITh  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEJICTBEHHBIE CBSI3M U
MIPOTHUBOPEYHS B U3yUAEMbIX MPOLIECCAX U ABJICHUSIX.

ba3oBbie ucciaenoBarebCKue JeCTBUA:

YMEHHUE MCIIOJIb30BATh IMOCTABIICHHBIE BOMPOCHI B KAaYECTBE HHCTPYMEHTA
MO3HAHUSA, & TaKKe B KA4eCTBE OCHOBBI JUIsi (POPMHUPOBAHUS THUIOTE3bI II0
MIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUI;

NMPUOOpPETEHUE OMbITa 10 IUIAHUPOBAHUIO, OpPraHU3allMd W IPOBEIACHUIO
YYEHUYECKUX JKCIEPUMEHTOB, yMEHHUE HaOIoaaTh 3a XOJ0M Ipoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €T0 PEe3ynbTar, (OpMYIUPOBaTh 000OIICHHS 1
BBIBOJIBI 110 PE3YJIbTATAM ITPOBEAEHHOIO OIBITA, UCCIEAOBAHUS, COCTABIIATh OTUET
0 MpoJieJIaHHOM paboTe.

Pa6ora ¢ unpopmanmeii:

yMEHUE BHIOWpATh, aHAMM3UPOBATh M HWHTEPIPETHPOBATH HWH(OOPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPEICTABICHUS, TOTYIaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(Hay4HO-TIONYJISIpHAsT  JIUTEpaTypa XHUMHUYECKOTO COJEpKaHHUs, CIPABOYHbBIC
nocodbusi, pecypcbl MHTepHeTa), KpPUTHYECKH OIEHUBATh IPOTUBOPEUYUBYIO U
HEJIOCTOBEPHYI0 HH(POPMAIIHIO;



yMEHUE TPUMEHSATh Pa3IudHbIe METOJbI U 3alPOCHI TPHU TOUCKE W O0TOOpE
uH(OpPMAITMU U COOTBETCTBYIONIMX JIAHHBIX, HEOOXOIWMBIX JJIS BBITIOJHEHUS
y4eOHBIX W TI03HABATEIBHBIX 3a7a4 ONMPENCIEHHOTO THITA, TPUOOPETEHUE OMBITA B
00JIaCTH  MCHOJIb30BaHUSI MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TE€XHOJOTHA,
OBJIQJICHUE KYJbTYpPOH aKTUBHOTO MCIIOJIb30BAHUS PA3IUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BBIOMpATh ONTUMAILHYIO (JOpMY MpEACTaBICHUS HHPOPMAIINH 1
WUTIOCTPUPOBATh pEIIaeMble 3a7a4ll HECIOXHBIMH CXEMaMH, JHarpaMMaMH,
npyrumu opmamMu rpaduku U UX KOMOWHAIUSIMU,

YMEHUE UCIOJNb30BaTh W aHAJM3UpPOBaTh B IIpolecce Y4YeOHOU U
UCCJIeI0BATENLCKONW JEATEIbHOCTH MH(POPMALIUIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3sIiiCTBa M TPAHCIOPTAa HA COCTOSIHUE OKPY>KAIOLIEH MPUPOIHON
CpEIIbI.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJIbHbIE YueOHbIe NeiiCTBHA:

yMEHHUsI 3aJlaBaTh BOINPOCHI (B Xojie nauanora W (WiM) IUCKYCCHH) IO
CylecTBy  oOcyXnaemMoil  TeMbl, (OPMYyJIHUpPOBaTb CBOM  MPEAJIOKEHUS
OTHOCUTEJILHO BBITIOJTHEHUS MTPEIJIOKCHHON 3a/1a4H;

YMEHUSI  TPENCTaBIsATh  TOJYYCHHBIC  pe3yJabTaThl  IO3HABATEIILHOU
NEATEIbHOCTH B YCTHBIX M THUCBMEHHBIX TEKCTaX; JejlaTh MpPe3eHTAIUI0
pEe3yIbTAaTOB BBHINOJHEHHUS] XUMHUYECKOTO SKCIEPUMEHTa (J1a0OpaTOPHOIO OIbITa,
JabopaTopHOI pabOTHI MO MCCIIECIOBAHNIO CBOMCTB BEIIECTB, YYCOHOTO MPOCKTA);

yMeHHsI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMHU B COBMECTHOM
MO3HABATENIbHOM W MCCJENOBAaTEIbCKOM  JEATENBHOCTH  MPU  PEIICHUU
BO3HMKAIOIIMX TMPOOJeM Ha OCHOBE yuéra OOIIMX HMHTEPECOB U COIJIACOBAHUSA
no3uuuid (00CcyxaeHusi, OOMEH MHEHHSIMH, «MO3TOBBIE IITYPMbD», KOOpJIUHALUSA
COBMECTHBIX JCHCTBHI, OINpeAeNieHue KpUTEPHEB IO OICHKE KadyecTBa
BBITIOJITHEHHOUW PaOOThI U JPYTHE).

PerynasiTuBHbIE YHHMBepCcAJbHbIE Yy4eOHbIe 1eHCTBUSA:

YMEHUE CaMOCTOSITENIbHO OMNPENENsATh LN JACSITeNbHOCTH, IUIAaHUPOBATH,
OCYIIECTBISATh, KOHTPOJIMPOBATh U MPU HEOOXOMAMMOCTH KOPPEKTHUPOBATH CBOIO
JeSITENIbHOCTD, BEIOMpATh Hanbosee 3(pEeKTUBHBIE CIIOCOOBI PEIIeHUsT YUeOHbIX U
MO3HABATENIbHBIX 3a7a4, CaMOCTOSITEJIPHO COCTAaBISITh WM KOPPEKTHPOBATH
MPEVIOKEHHBIM  AJITOPUTM  JIEMCTBUM IIPU  BBINOJHEHUM 33JaHUM C YYETOM
MOJIyYeHHUs] HOBBIX 3HAHUUA 00 M3y4aeMbIX OOBEKTAaX — BEIECTBAX U PEAKIMSIX,
OLICHUBATh COOTBETCTBHE MOJYYEHHOI'O pE3yJibTaTa 3asBICHHOMN €W, yMEHHE
WCITIOJIB30BATh U aHATM3UPOBATH KOHTEKCTHI, IPEIaraeMbIe B YCIIOBUU 3aJIaHUN.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX PE3yNbTATOB IO OCBOEHUIO 0053aTE€IbHOTO
COJICp)KaHMsI, YCTAaHOBJEHHOIO JIaHHOW QeaepanpbHON pabouell MporpamMmoi,
BBIJICTISIIOT: OCBOEHHBIE OOYYAlONIMMUCS HAay4YHbIE 3HAHUS, YMEHUS U CIOCOOBI



NEUCTBUN, crHenupuIecKue [ MpeAMETHOW o0nacT  «XUMHUS», BUIBI
JEATEIbHOCTH IO  IOJYYEHUIO HOBOIO  3HaHWS, €ro HWHTEPHPETALNH,
peo0pa30BaHUIO U MPUMEHECHUIO B PA3IMYHbBIX YYCOHBIX U HOBBIX CUTYAITUsX.

K xonIiy oOydenus B 8 kiacce npeiMeTHbIE PE3yIbTaThl HA 0A30BOM YPOBHE

JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOUIUXCSI YMEHUIA:

e PACKPBIBaTh CMBICI OCHOBHBIX XMMHYECKUX ITOHATHUH: aTOM, MOJIEKYJa,
XMMHUYECKUN 3JIEMEHT, MPOCTOE BEMIECTBO, CJIOKHOE BEMIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTAa B COEIMHEHUU, MOJISIPHBIN 00BEM,
OKCHJ, KHCJIOTa, OCHOBAHHUE, COJb, DJIEKTPOOTPULIATEIBHOCTh, CTEIEHb
OKHUCJICHUS, XMMHYECKasi PeaKius, KIacCH(PUKAIUS PEaKIHil: peaxKiuu
COCAUHEHHUS, pEaKUMU PA3JIOKEHUs, pPEaKUUU 3aMELICHUs, peaKuuu
oOMeHa, PK30- U PHJIOTEPMHUUECKUE PEaAKINH, TeII0BOM 3pdeKT peakumu,
SIPO aToMa, JJIEKTPOHHBIM CIIOM aroMa, aToMHas OpOWTalb, PaJNyC
aTOMa, XMMHUYECKasl CBs3b, MOJISIPHAS M HENOJIPHAs KOBAJCHTHAs CBS3b,
VOHHAs CBSI3b, HOH, KATUOH, aHMOH, PacTBOpP, MAaccoBas JOJs BELIECTBA
(MpoueHTHasE KOHLIEHTpaIusi) B pacTBOPE;

e WUUTKOCTPUPOBATh  B3aWMOCBSI3b OCHOBHBIX XWMHUYECKUX IOHATHM U
MIPUMEHATH 3TU MOHITUA NPU OMUCAHUU BELIECTB U UX MTPEBPALICHNUN;

e ICTIONIE30BAaTh XUMUYECKYI0 CHMBOJIMKY JJISI COCTaBJICHUS (POPMYJT BEIIECTB
Y YPAaBHECHUM XUMHYECKUX PEAKIUN;

e OTIPE/ICNIATh BAJIEHTHOCTh ATOMOB 3JIEMEHTOB B OWHAPHBIX COEIMHEHMSIX,
CTENEHb  OKHCIIEHHUS  DJIEMEHTOB B  OMHApHBIX  COEJUHEHUSX,
MIPUHAJIEXKHOCTh BEIIECTB K ONMPEACIEHHOMY KIIACCY COEAMHEHUHW 10
dbopmynam, BHUJ XUMHUYECKOH CBs3M (KOBAJICHTHAass W WOHHAs) B
HEOPTaHUYECKUX COEAUHEHUSX;

epackpeiBaTh cMbIch Ilepuommueckoro 3akona J[. WM. Menngeneena:
JEMOHCTPUPOBATh TMOHUMAHUE NEPUOAUUYECKONM 3aBUCHUMOCTU CBOWCTB
XMMHUYECKUX 3JIEMEHTOB OT MX MoJioxkeHus B llepunomuyeckoil cucreme,
3aKOHOB COXPAaHEHWs MAacChl BEILIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YYEHHUS, 3aKOHAa ABOTraapo;

e ONIMCHIBATh M XapakTepuszoBaTh TabmuuHyto ¢opmy Ilepuoanyeckon
CHCTEMBl XHMHUYECKHUX DJIEMEHTOB: pa3iIv4aTh TMOHATHS «IJIaBHAs
noarpynmna (A-rpymnmna)» u «mnobounad noarpynna (b-rpynmna)», maneie u
OOJbIIME TEPUOJbI, COOTHOCUTH OOO3HAYEHHUs, KOTOpbIE€ HMMEIOTCS B
tabnuue «llepuognueckass cucrema xumuueckux saementoB [ U.
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTUKAMH CTPOEHUS aTOMOB



XUMUYECKUX JIEMEHTOB (COCTaB W 3apsij s/apa, 00IIee YMCIIO IIEKTPOHOB
U pacnpeiesieHue UX Mo JIEKTPOHHBIM CIIOSIM);

e KJTACCU(UITUPOBATh XUMHUYECKHUE JJIEMEHTHI, HEOPTaHWMYECKHE BEIECTBA,
XUMHUYECKUE peakuuu (10 YUCIy UM COCTaBy YYAacCTBYIOUIUX B pPEAKIUU
BEIIIECTB, 10 TETUIOBOMY (D PEKTY);

e XapaKTEepPU30BaTh (OMUCHIBATh) OOIMME XMMHYECKHE CBOWCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPK/Ias OMUCAHUE TPUMEPAMH MOJIEKYISPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUUECKUX PEAKIINIA;

e IPOTHO3UPOBATHh CBOMCTBA BEILIECTB B 3aBUCHMOCTH OT HUX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XWMHUUYECKHX [MpEBpalIeHUl B
Pa3JIMYHBIX YCIOBHSIX;

e BEIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEILIECTB,
MacCOBYIO JIOJII0 XMMHYECKOTO »3JeMeHTa Mo (opmylie COoeAUHEHUS,
MacCOBYIO [IOJIO0 BEIlleCTBA B pacTBOpE, NPOBOAUTH pPacyEThbl IO
YPaBHEHUIO XUMHUUYECKOU peakiny;

e IPUMEHATh OCHOBHBIE OMNEPAIMU MBICIUTEIBHON JNEATEIbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, OOOOIIEHWE, CHCTeMAaTH3allUui0, KIaCCHU(PUKAIIHIO,
BBISIBJICHWE MPUYMHHO--CIEJACTBEHHBIX CBS3€H — JJIsl M3Y4YEHHUs CBOICTB
BEIIECTB M XHUMHYECKUX pEaKIUh, EeCTECTBEHHO-HAyYHbIE METO/Ibl
MO3HAHUS — HAONIOJCHHWE, W3MEpPEHHEe, MOJEIMPOBAHUE, SKCIEPUMEHT
(peasibHbBI U MBICIICHHBIN );

e CJICJIOBATh MPaBHUJIaM IOJIb30BAHUS XMMHUYECKOUN MOCYI0ON U JTaOOpaTOPHBIM
o0opynoBaHMEM, a TakKe IMpaBUjiaM oOOpallleHusi C BEIIEeCTBAMHU B
COOTBETCTBUM C HWHCTPYKIUSIMU IO BBINOJHEHUIO J1A0OPATOPHBIX
XUMUYECKAX ONBITOB TIO TIONYYCHHIO W COOMPAHUIO Ta3000pa3HbIX
BellleCTB (BOJIOpPOJIa M KHUCJIOPOJA), IPUTOTOBJICHUIO PACTBOPOB C
OIPEIEIEHHON MAaCCOBOU JIOJIEW PACTBOPEHHOIO BEIECTBA, TJIAHUPOBATH
U TIPOBOJIUTHh XUMUYECKHUE SKCIEPUMEHTHI 1O PACIO3HABAHUIO PACTBOPOB
MIEJIOYEH W KHUCJIOT C MOMOIIbI0 MHAMKATOPOB (MakMyc, (eHondranenH,
METWJIOPaHXK U APYrue).

K xonIty oOydenus B 9 kiacce npeIMeTHBIC PE3yIbTaThl HA 6a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOUIUXCSI YMEHUIA:

e PACKpbIBaTh CMBICII OCHOBHBIX XUMHYECKUX TMOHATUN: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, WMOH, KaTHOH, aHWOH, MPOCTOE BEILECTBO,
CJI0KHO€ BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPHUIATEILHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKas peaKiusi, XUMUYECKasl CBsI3b, TEIJIOBOUN 3 deKT
peakiuuu, MOJib, MOJSPHBIA  00BEM,  pacTBOp,  DIIEKTPOJIMUTHI,
HEAJIEKTPOJUTHI, JJIEKTPOIUTHUECKAsT HUCCOIMAIUs, PEaKIMd HOHHOTO
oOMeHa, KaTaiM3aTop, XHMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMbIE PEAaKIUH, OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE PEaKIH,
OKHCJIUTENIb,  BOCCTAHOBUTEJb,  OKHCIEHHME UM  BOCCTAHOBJICHHE,
aIoTpomnus, aM(pOTEepHOCTh, XUMHUYECKasA CBS3b (KOBAJICHTHAsi, MOHHAS,
MeTajuInyecKas), KpHUCTAUIMYecKas pemeTka, KOppo3us METaIOB,
CIJIaBbl, CKOpPOCTh XUMHUYECKON pEaKUHUH, TMPEIeIbHO JOMYyCTHMAas
xoHuentpaus [1/IK Bemecrsa;

e WUUTIOCTPUPOBATh  B3aMMOCBSI3b OCHOBHBIX XHMMHMYECKHUX IOHATHUM U
MPUMEHSTh 3TU TIOHATHUA MPU ONMKMCAHUM BEIIECTB U UX MPEBPALLICHUI;

e ICTIOJIb30BATh XUMUYECKYI0 CUMBOJIMKY JJIsI COCTaBJIeHUS! (POPMYJT BELIECTB
Y YPABHCHUM XUMHUYECKUX PEAKIUN;

e ONIPENEIATh BAJICHTHOCTDh U CTENEHb OKUCJIEHUS XMMUYECKUX DJIEMEHTOB B
COCAUHEHUAX PA3JIUYHOTO COCTABA, IIPUHAMIEKHOCTH BELIECTB K
onpeneaéHHOMY KJacCy COEIMHEHHH 1o (opmylaMm, BUJ XUMUYECKON
CBA3U (KOBaJeHTHasi, MOHHAs, METAJUIMYECKas) B HEOPraHUYECKUX
COEIMHEHMSIX, 3apsi/l MOHA M0 XUMHUYECKON (Qopmysie, XapakTep cpelbl B
BOJHBIX PACTBOPAX HEOPTaHWYECKUX COCAVUHEHUN, TUI KPUCTAIIINYECKOU
PELIETKA KOHKPETHOI'O BEILIECTBA;

epackpeiBaTh cMbIca [lepuommueckoro 3akona [[. M. MenngeneeBa wu
JEMOHCTPUPOBATh €0 IOHHMAaHUE: OINHUCHhIBAaTh W XapaKTEPU30BAThH
Tabnuunyto Gopmy lleproanueckoil cuCTEMBl XMMHUYECKHX SJIEMEHTOB:
pa3nuuaTh TMOHSATHS «TJaBHas moArpymnmna (A-rpynma)» U «mo0ovHas
noarpynmna (b-rpynmna)», maineie u OonblliMe TMEPUOAbI, COOTHOCUTh
0003HAaUEHHUs, KOTOpbIE MMEIOTCS B MEPUOJAMYECKON Tabnuie, ¢
YUCJIOBBIMU  XapPAKTEPUCTHUKAMH  CTPOEHHUS  aTOMOB  XMUMHUYECKHUX
AJIIEMEHTOB (COCTaB H 3apsii sAapa, oOOIee YHCIO JJIEKTPOHOB U
pacmpejieieHue HMX IO D3JEKTPOHHBIM CIIOSIM), OOBSACHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB DJIEMEHTOB U UX COEIMHEHUN B
npeaenax MajiblX NEPUOJOB U TIABHBIX MOATPYIIl ¢ YYETOM CTPOCHHUS UX
aTOMOB;

e KJIacCCU(ULIMPOBATh XMMUYECKUE 3JIEMEHTHI, HEOPTaHWYECKHE BEIIECTBA,
XUMUYECKHE peakuud (10 YHUCIy U COCTaBY YYAcCTBYIOLIUMX B pPEAKLIUU
BEILECTB, MO TEIJIOBOMY 3(P(HEKTy, 0 WU3MEHEHHUIO CTENEeHEW OKUCICHUS
XUMHUYECKUX DJIEMEHTOB);

 XapaKTepu30BaTh (OMUCHIBATH) OOIIME M CHEUU(DUUECKUE XUMUYECKHUE
CBOMCTBA IIPOCTBIX M CJOKHBIX BEIIECTB, NOATBEPXKAAs OIMCAHUE
pUMEpaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHHUW COOTBETCTBYIOLIHX
XUMUYECKUX PEAKLINN;

e COCTABJISITh YPABHEHHUS JIEKTPOJUTHUECKON JUCCOLMALIMM KUCIIOT, IeJI0Yen
U COJIeH, OJIHBIE U COKpAUIEHHbIE YPaBHEHHs peakluii HOHHOTO OOMeHa,



yYpaBHEHUSI PEAKIHM, TOATBEPKIAIONINX CYIIECTBOBAHUE TEHETUYECKOU
CBSI3U MEXKIY BEIECTBAMH PA3IMYHBIX KIIACCOB,;

e PAaCKpbIBaTh  CYIIHOCTh  OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX  PEAKIIUN
MIOCPEICTBOM COCTABIICHUS DJIEKTPOHHOTO OanaHca STUX PeaKIui;

o IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHHS,
BO3MOXKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPAIIEHUNH B Pa3TUIHBIX
YCIIOBHSIX;

¢ BBIYHUCIIATh OTHOCUTENBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MAacCOBYIO JIOJIFO XHMHYECKOTO JJIeMeHTa 1o QopMmyse COeTuHEHUS,
MAacCOBYIO JIOJIIO BEIIECTBA B pPacTBOpe, MPOBOAWTH pPacdEThl TIO
YPaBHEHUIO XUMUYECKON PEaKIUH;

e COOMTIOAATH TIPaBUJIa TIOJIB30BAHUSI XUMUYECKON MOCY/ION U JTaOOpaTOPHBIM
o0opymoBaHHMEM, a Takke IMpaBuia oOpalieHusi C BEIIECTBAMH B
COOTBETCTBUM C HHCTPYKIMSAMH II0 BBINIOJHEHHIO Jab0paTOPHBIX
XUMUYECKAX ONBITOB TIO TIONYYCHHIO W COOMPAHUIO Ta3000pa3HBbIX
BEILIECTB (AaMMHAKa U YTJIEKUCIIOTO ra3a);

e MPOBOJNTH PEAKIINH, TMOATBEPIKIAIOIINE KAYECTBEHHBIN COCTaB Pa3IMYHBIX
BEIIECTB: PACMO3HABaTh OMBITHBIM MYTEM XJOPUA-, OPOMHI-, HOAMI-,
kapOoHat-, docdar-, cunukar-, cyiabdar-, THUIPOKCHI-UOHBI, KATHOHBI
aMMOHHSI M HMOHBI W3YYCHHBIX METAJJIOB, MPHUCYTCTBYIONINE B BOJHBIX
pacTBOpax HEOPTAaHUYECKUX BEIICCTB;

o IPUMEHATH OCHOBHBIC OTICPAlMU MBICTUTEIHLHON NEATEeIHbHOCTH — aHAJHN3 |
CHUHTE3, CpaBHEHHE, O0000IIeHHWe, CHCTeMAaTH3allil0,  BBISBICHHE
IPUYUHHO-CJICICTBEHHBIX CBS3€H — JJII U3YYCHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIid, €CTeCTBEHHO-HAYYHbIE METOJIbl TIO3HAHUS —
HAOIOICHNE, W3MEpPEHHe, MOJCIUPOBAHNE, IKCICPUMEHT (peajbHbIA M
MBICJICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KUIIACC
Kosun4yecTBo yacoB DJIeKTPOHHbIE
Hcnoan3oBanue
Ne HaumenoBanue pa3jaesioB (undposbie)
Konrtpoabnbie  IIpakTuyeckue 00opynoBaHusi
n/n U TeM NPOrpPamMMbl Beero oOpa3oBaTeJibHbIE
padoThbI padoTsI eCVDChI nenrpa «Touka
pecyp Pocra»
Paszgea 1.IlepBoHavanbHble XUMHYECKHE IOHATHS
Hudposas
XuMust — BakHas 00J1aCTh naGoparopust. JlaTunk
11 €CTECTBO3HAHUS U 5 ) bubnmoreka [JOK TEeMITepaTypbl
' MPAKTUYECKOU https://m.edsoo.ru/7f41837¢ (TepMomnapHslif),
JIEATEIHLHOCTH YeI0BeKa CIIMPTOBKA.
BemectBa 1 XUMH4eckue Bbubnuoreka [IOK
1.2 15 1 Bechl aniekTpoHHbBIE.
peakuun https://m.edsoo.ru/7f41837¢
Hroro no pasneny 20
Pasznen 2.BaxHeiiumne npeacTaBuTe 4 HEOPraHU4eCKUX BellecTB
Hudposas
21 Boznyx. Kucnopon. 6 1 Bbubnmunoreka [IOK H;if;g?gfm}figf
' TToustue 00 okcumax https://m.edsoo.ru/7f41837¢ PaTypRI,
JJEKTPOHHBIE.
29 Bognopona.Ilonsarue o 2 1 bubnuoreka [JOK
' KHCJIOTaxX U COMAX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsr. [Tonstue 5 | 1 bubaunorexka [IOK Becgl SJICKTPOHHBIE,
’ 00 OCHOBaHHUSAX https://m.edsoo.ru/7f41837¢ 0DOPY/IOBAHHCE,
PEaKTUBEI.
2.4 OCHOBHBIE KJ1aCCHI 11 1 1 bu6moteka [IOK [udposas




HEOPraHUYECKUX
COCIUHEHUN

https://m.edsoo.ru/7f41837¢

nabopartopus./laTamk
pH. O6opynoBanue,
PEaKTHUBBI.

Hroro no pazneny

30

Pasznea 3.Ilepuoanuecknii 3axkoH u Ilepuoagnueckasi cucrema xumudeckux 3jemeHToB . . Menneseena.
CrpoeHue aToMOB. XUMHYeCKas CBA3b. OKUCINTEIbHO-BOCCTAHOBUTE/IbHbIE PeaKIIMU

[Iepuoanueckuii 3aKOH U
Ilepuoanueckas cucrema

Bbubnmunoreka [IOK

31 XHMIHECKHX 2JIEMCHTOB /1 7 https://m.edsoo.ru/7f41837¢
N. Mennene-eBa. CtpoeHne
aroma
XuMHU4YecKas CBS3b.

19 OKHCIUTEIBHO- 2 Bbu6nmuoreka [IOK
BOCCTaHOBUTEJIbHBIEC https://m.edsoo.ru/7f41837¢
peakuuun

Bbu6nmuoreka [IOK
Hrroro no pasery 15 https://m.edsoo.ru/7f41837¢
PesepBHOE BpeMms 3 bubmorexa [IOK
https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB 68
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9 KJIACC

Kosn4yecTBo 4acoB DJIeKTPOHHbIE
HUcnoab3oBanue
Ne HaumeHoBaHue pa3jieioB u (undposbie)
Konrpoabnbie IIpakruueckue oGopynoBaHust
n/n TeM MPOrpaMMbl Beero oOpa3oBaTe/ibHbIE
padoThI padoThI eCVDCLI neHrpa «Touka
Pecyp Pocta»
Pasznea 1.BemecTBO U XUMHYeECKHE PeaKIIUU
[ToBTOpeHue U yrayoieHue
1.1 3HaHI/II71p OCHOBH}I:XYEB €JI0B 5 1 bubmorexa HOK
' pasl https://m.edsoo.ru/7f41a636
Kypca 8 kiiacca
12 OcHOBHBIE 3aKOHOMEPHOCTH 4 bubnnoreka HOK
' XUMHYECKUX PEaKIUN https://m.edsoo.ru/7f41a636
[udposas
DNEKTPOIUTHYECKAS
1.3 Hccsp Halys. XUMHAYECKUE 8 1 1 bubmorexa HOK Taoopanop L
’ g HHAHI https:/m.edsoo.ru/7f41a636 | o~ PONPOBOAHOCTH.
peakuny B pacTBOpax Ob6opynosanue,
PCAKTUBLI.
Hroro no pazpeny 17
Pa3zgen 2.HeMeTaJJIBI M X COeUHEHUS
OOm1ast xapaKTepUCTHKA
bubmuorexa [JOK Ob6opynoBanue,
2.1 XHUMHUYECKUX IJIEMEHTOB 4 1
https://m.edsoo.ru/7f41a636 PEaKTUBEI.
VIIA-rpynnel. ['anorenst
OO6mras xapakTepucTuKa
29 XUMHUYECKUX IJIEMEHTOB 6 bubnuorexa [JOK
' VIA-rpynmsl. Cepa u e€ https://m.edsoo.ru/7f41a636
COCMHEHUS
)3 OO6mras xapakTepucTuKa 7 1 bubnuorexa [JOK O6GopynoBanue,
’ XAMHYECKHX JIEMCHTOB VA- https://m.edsoo.ru/7f41a636 PEaKTHBBI.




rpymisl. A30t, pochop u ux
COETMHEHUS

OOm1ast XxapaKTepUCTHKA

24 XUMHUYECKHUX IJIEMEHTOB ] bu6mmoreka [IOK Ob6opynoBanue,
) IVA-rpynnel. Yraepon u https://m.edsoo.ru/7f41a636 PEaKTHBBI.
KPEMHUU U UX COCTUHEHUS
Hroro no pazgeny 25
Paznen 3.MeTtajjibl U UX COeIMHEHMSI
bu6mmoreka [IOK
1 i 4
3 Obuwe croHCTBa MeTaNIoR https://m.edsoo.ru/7f41a636
39 Baxkueiinie MeTajuibl U UX 16 bu6mmoreka [IOK Ob6opynoBanue,
' COCIUHEHUS https://m.edsoo.ru/7f41a636 PEaKTUBEI.
Uroro no pazgeny 20
Pa3nes 4. XuMus 1 OKpyxamoimas cpeaa
41 BemiectBa u maTepuaisl B 3 Bbubnmuoreka [IOK
) ’KM3HHU YeJIOBEKA https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PezepBHOE Bpemst 1 bubmorera [TOK
p P https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB IT1O 66
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IHHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE

Ne undgposbie JdonmoaHuTebHASA

Tema ypoka Konrpoasnbsie IlpakTnyeckue
n/n Bcero oOpa3oBaTe/ibHbIE uHopmanus

padoTsI padoThI
pecypchl
[Ipenmet xumuu. Ponb xumuu B
1 JKM3HU YeJloBeka. Tena u 1 bubmorexa HOK
' https://m.edsoo.ru/ff0d210¢

BEILIECTBA

) [TonsiTue 0 MmeTogax MO3HaHUS B 1 bubmuorexa [JOK
XAMUHA https://m.edsoo.ru/ff0d227e
[TpakTuyeckas padora Ne 1
«ITpaBuna paboTsI B

3 nabopatopuu U IpUEMBI 1 1 bubmmorexa HOK

paTop P https://m.edsoo.ru/ff0d23dc
oOparieHus ¢ J1abopaTopHbIM
o0opyI0BaHUEM)

4 YucThic BEelecTBa U CMECH. | Bbu6nuoreka [IOK
CriocoOsI pa3fieneHus cMecei https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas padora Ne 2

5 «Paznenenue cmeceit (Ha | 1 bubnuotexa [JOK
IIPUMEPE OYUCTKU IOBAPEHHOMN https://m.edsoo.ru/ff0d28c8
COJIN)»

bu6mmoreka [IOK
6 A 1 0
TOMBLH MOTICKYIIH https://m.edsoo.ru/ff0d2a6c
XUMHUYECKUE DIIEMEHTHI. 3HAKH
bu6mmoreka [IOK
7 (CUMBOJIBI) XMMHUYECKUX 1

9JICMCHTOB

https://m.edsoo.ru/ff0d2be8




Bbu6nmuoreka [IOK

8 [IpocTeie u clnoxHBIE BELIECTBA hitps://m.edsoo.ru/f0d2a6e
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE bubmorexa HOK
https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa

10 BEIIECTB. XUMHUYECKAs bubnunorexa [JOK
¢dbopmyna. BaneHTHOCTh aTOMOB https://m.edsoo.ru/ff0d2eae
XUMHUYECKUX IJIEMEHTOB
OTHOCHUTENBHAS aTOMHAS Macca.

11 OtHOcUTENbHAsA MOJIEKYJISIpHAs bubmorexa [TOK

https://m.edsoo.ru/ff0d323c
Macca

12 MaccoBast 101 XHMHYECKOTO Bbu6nuoreka [IOK
3JIEMEHTA B COeJUHEHUN https://m.edsoo.ru/ff0d350c

13 KomuuecTBo BemecTBa. Mob. bubmuorexa [JOK
MounsipHas macca https://m.edsoo.ru/ff0d5230

14 OuU3NYECKNE U XUMUYECKHUE bubmuorexa [JOK
SIBJICHUS. XUMHYECKasl pEaKIHs https://m.edsoo.ru/ff0d37fa
IIpusHaku u ycnosus

15 IIPOTEKAHUs XUMUYECKHUX bubmmorexa HOK

. https://m.edsoo.ru/ff0d3al6
peakmuit
3aKOH COXpaHEHHUS MaCChl
16 BemecTs. XUMHUYECKUE bubmmorexa IOK
https://m.edsoo.ru/ff0d3b88
ypaBHEHUS
Brruucnenus konudecTna,

17 Macchl BEMIECTBA 110 bubmuorexa [JOK
YPaBHEHUAM XUMUYECKUX https://m.edsoo.ru/ff0d5708
peaxkuuii

18 Kiaccudukamnmss xumuaeckux bu6mmoreka [IOK




peakuuii (CoeTuHeHus,
pa3ioKeHusl, 3aMeIICHNUs,
oOMeHa)

https://m.edsoo.ru/ff0d3{34

M. B. JIOMOHOCOB — y4€HBIN-

Bbubnmuoreka [IOK
19 sHIMKIoneaucT. O000IICHHE 1
H s Hf https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIusl 3SHAHUH
Kontponbnas padora Nel mo
20 TeMe «BellecTBa 1 XUMHUYECKUE bubmorexa [TOK
H https://m.edsoo.ru/ff0d4290
peaxIum
Bo3nyx — cMmech razon. Cocran
21 Bo3ayxa. Kucmopo 3JIEMEHT bubmorexa [TOK
Ayxa. PO https://m.edsoo.ru/ff0d448¢
U npoctoe BemecTBo. O30H
duznyeckre 1 XUMHYECKHE
” CBOMCTBA KHCIOpOoaa (peakuuu bubnmoreka [JOK
okucieHus, ropenue). [lonsarue https://m.edsoo.ru/ff0d4614
00 okcHgax
CriocoObI mosryueHust KHCI0poa
3 B JJaboparopuu u bubnmoreka [JOK
MPOMBIIILIEHHOCTH. https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciopoaa
TennoBoii 3¢ ekt xumMudeckoit
peaxiuu, MmoHsATUE O
24 TEPMOXHMMHUYSCKOM YpaBHEHHH bubmorexa HOK
P P ’ https://m.edsoo.ru/ff0d4790
9K30- U SHIOTEPMHUUYECKHIX
peaKImsIx
Tomnuso (HedTh, YTrojb U
(epT, yr bubmmoreka [IOK
25 MeTaH). 3arpsi3HeHHe BO3/1yXa,

CIOCOOBI €T0 MPEIOTBPAIIICHHS

https://m.edsoo.ru/ff0d4c4a




[TpakTuyeckas padora Ne 3 o
teme «[lomydenue u coonpanue

Bbu6nmuoreka [IOK

26 KHUCIIOPOJa, U3YYEHUE E€TO https://m.edsoo.ru/ff0d4ae2
CBOWCTB»

Boaopoa — aneMeHT u mpocToe

27 eon Haxoxnenue 113 bubmorexa [IOK
BEIECTBO. A https://m.edsoo.ru/ff0d4dd0
pupoie
DOU3NYECKUE U XUMUYECKHUE

73 . opoa bu6mmoreka [IOK
CBOMCTRA BOAOPO/A. https://m.edsoo.ru/ff0d4dd0
IIpumeHeHnue Bogopoaa

29 1 . bu6mmoreka [IOK

OMATHE O KHCITOTax 1 COIX https://m.edsoo.ru/ff0d50d2

30 CriocoOsI mosTydeHus: BOAOpoaa bubnnoreka HOK
B J1abopaTopuu https://m.edsoo.ru/ff0d4dd0
[TpakTuueckas padota Ne 4 o

31 teme «Ilomyduenue u cobupanue bubnuotexa [JOK
BOJIOPO/Ia, NU3YUEHHE ETO https://m.edsoo.ru/ff0d4{42
CBOMCTB»

1 Mounsipablii 00BEM ra3oB. 3aKoH bubnmoreka [JOK
ABorazpo https://m.edsoo.ru/ff0d542¢
Brruncienus o0néma,

KOJIMYECTBA BEIICCTBA ra3a I1o Bbu6nmuoreka [IOK

33
€ro U3BECTHOMY KOJIUYECTBY https://m.edsoo.ru/ff0d55a0
BEIIIECTBA WIN 00BEMY
Brruucnenus 00bEMOB ra3oB 110

34 YPAaBHEHUIO PEaKIUU Ha OCHOBE bubnuoreka [JOK

3aKOHA 00BbEMHBIX OTHOLIEHUI
ra3oB

https://m.edsoo.ru/ff0d5708




35 DOu3nYCeCKre U XUMUUCCKHE Bbu6nmuoreka [IOK
CBOMCTBAa BOJIBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanui. [Tonstue 00 bubnuotexa [JOK
HHAUKATOpax https://m.edsoo.ru/ff0d59¢2
Bona xak pactBopuTeb.

37 HacrinieHnbie 1 HeHACBIIIIEHHBIE bu6mmoreka [IOK
pactBopbl. MaccoBast 1oJist https://m.edsoo.ru/ff0d5b40
BEILIECTBA B paCTBOPE
[TpakTrueckas padota Ne 5 o
teme «IIpurorosienue

38 aCTBOPOB C ONPENAETEHHOU bubmorexa HOK
p p . Iu) & . https://m.edsoo.ru/ff0d5eba
MacCcOBOH J0Jiel pacCTBOPEHHOTO
BEILIECTBA»

Kontponbras padora Ne2 mo
39 teme «Kucnopoa. Boaopo bubmorexa [TOK
POl BOAOPOLL. https://m.edsoo.ru/ff0d6342
Bona»

40 OKcHabI: COCTaB, Bbubnmuoreka [IOK
Kiaccudukanms, HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonyyenue u xXumudeckue

41 CBOMCTBA KMCJIOTHBIX, OCHOBHBIX bubmorexa HOK

’ https://m.edsoo.ru/ff0d664¢
1 aM(OTEpHBIX OKCUIO0B

4 OcCHOBaHUS: COCTaB, bubmunotexa [JOK
Kiaccuukanms, HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca

43 [Tonyuenue n XuMu4IecKue bubnmoreka [JOK
CBOMCTBa OCHOBaHMI1 https://m.edsoo.ru/ff0d67ca

44 Kucnotsi: cocTas, bubmuotexa [JOK
KJIacCU(UKaIus, HOMEHKIIATypa https://m.edsoo.ru/ff0dfee2

45 [Tonydyenue n xuMH4eCKUe bubmuotexa [JOK




CBOMCTBA KUCJIOT

https://m.edsoo.ru/ff0dfee2

Conu (cpeaHue): HOMEHKIATYpa,

bu6mmoreka [IOK

46 CIIOCOOBI MOJTYUCHUS,
v . https://m.edsoo.ru/00ad9474
XUMHUYECKHE CBOMCTBA
[TpakTuueckas padota Ne 6.
Pemrenne skcnepuMeHTaIbBHBIX
47 3aga4 1o reme «OCHOBHEIE bubmmorexa LOK
https://m.edsoo.ru/00ad9b7c
KJIaCChl HEOPTaHUYECKUX
COEIUHEHUIN»
I'eneTnueckas cBA3b MEKIY
48 KJIaCCaMHM HEOPTaHMYECKUX bubmmorexa [OK
= p https://m.edsoo.ru/00ad9a50
COEIMHEHUI
49 O060011IeHNe U CUCTEMATU3AIIHS bubmuorexa [JOK
3HAHUU https://m.edsoo.ru/00ad9cb2
KonrponsHas padora Ne3 o
50 Teme "OCHOBHBIE KIacChl bubmmorexa LOK
o https://m.edsoo.ru/00ad9ela
HEOPraHUYECKUX COCAMHEHUI
[TepBbie MONMBITKH
51 KJ1acCU()UKALMU XUMHUECKUX bubnuoreka [JOK
anemeHToB. [IoHATHE O Tpynmax https://m.edsoo.ru/00ad9ffa
CXOJIHBIX 3JIEMEHTOB
[Tepuonuueckuii 3aKOH 1
5 [Tepuonuueckas cucrema bubnnorexka HOK
XUMHYECKUX 3eMeHTOB /l. U. https://m.edsoo.ru/00adas52¢
Menneneena
53 Ilepuonasl, Tpynmnel, TOATPYIIIbI bubmorexa HOK
PHOIEL, TPYHIHL TOATPY https://m.edsoo.ru/00ada52¢
54 Crpoenne atomoB. CoctaB bubnunorexa [JOK




aTOMHBIX siaep. M3oTomsl

https://m.edsoo.ru/00ada342

CtpoeHue 3JIeKTPOHHBIX
000JI04€K aTOMOB JJIEMEHTOB

bu6mmoreka [IOK

33 [Tepuonnueckoit cucremsr /. U. https://m.edsoo.ru/00ada6bc
Menneneera
XapakTeprUCTUKA XUMHYECKOTO
56 3JIEMEHTA MO0 €TI0 MOJOKEHUIO B bubnuorexa [JOK
[Tepuonnueckont cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneera
3nauenue [lepuoanueckoro
57 3aKOHA JIJI Pa3BUTHS HAYKU U bubmnorexa [JOK
npaktuku. J[. 1. MengeneeB — https://m.edsoo.ru/00ada96¢
YYEHBIN, IEJAror U rpaXk JaHUH
58 DIeKTpOOTPULIATETLHOCTh bubnmoreka [JOK
aTOMOB XMMHYECKUX JIEMECHTOB https://m.edsoo.ru/00adaab8
Bbu6nmuoreka [IOK
59 VowHas XuMHIeCKas Cssb https://m.edsoo.ru/00adac34
60 KoBanentHas nonsipHas bubmmoreka [IOK
XUMHUYECKas CBSA3b https://m.edsoo.ru/00adaab8
61 KoBanientnas nenomnsipuas bubnnorexka HOK
XUMHYECKAs CBI3b https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62 Creneip okucneHis https://m.edsoo.ru/00adae28
63 OKHCIUTEIBHO- bubnuotexa [JOK
BOCCTAHOBUTEJIBHBIE PEAKIUN https://m.edsoo.ru/00adb076
64 OKHCIUTEIN U BOCCTAaHOBUTEIIN bubmorexa [TOK
https://m.eds00.ru/00adb076
65 Kontponbras padora Ne4 o bubnnorexa [JOK




TeMe «CTpoeHHe aToma.
XUMH4YecKast CBA3b)

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

66 PesepBHelit ypok. O600ICHHE U | bubnnoreka HOK
cucTeMaTHu3alus 3HaHUui https://m.edsoo.ru/00adb33c
67 PesepBHblitl ypok. O6001eHne u 1 bubnmoreka [JOK
cucTeMaTH3allus 3HaHUI https://m.edsoo.ru/00ad9cb2
68 PezepBHblit ypok. O6o011eHne 1 | bubmmoreka [JOK
cUcTeMaTH3allis 3HaHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne undgposbie JdonmoaHuTebHASA
Tema ypoka Konrpoabubie IIpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE uHopmanus
padoTsI padoThI
pecypchbl
[Tepuonuueckuii 3aK0OH.
| [Tepuonuueckas cucrema 1 bubnnoreka HOK
XUMHUYECKUX 3eMeHTOB Jl. U. https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUH
) CBOMCTB XMMHYECKHX 1 bubmuorexa [JOK
3JIEMEHTOB TIEPBBIX TPEX https://m.edsoo.ru/00adbob6
MEPUO/IOB
Knaccudukanms u
3 HOMEHKJIaTypa 1 bubmorexa HOK
https://m.edsoo.ru/00adb7e2
HEOpPraHMYECKUX BEIIECTB
Bunpl XuMHu4ecKkoul CBSI3U U BuG 110K
nonnoTexa
4 THIIBI KPUCTAJUIMYECKUX 1
. https://m.edsoo.ru/00adbac6
peméTox
Konrponsnas padora Nel mo
5 teMe «lloBTOpeHue u 1 1
yri1yOJieHHe 3HaHU OCHOBHBIX
paszenoB Kypca 8 Kiaccay
Krnaccudukanus XuMHIecKux Bt 1IOK
. nonmoTexa
6 peakuuii o pa3IuyHbIM 1
https://m.edsoo.ru/00adbcb0
MPU3HAKAM
bu6mmoreka [IOK
7 [TonsiTue o ckopocTu 1
p https://m.edsoo.ru/00adbe9a




XMMHYECKON PEAKIIUU.
[TonsiTHE O TOMOTEHHBIX U
TeTEPOreHHBIX PEAKIHIX

ITonsgaTue 0 XUMHYECKOM
paBHOBecuu. DaKTOpHI,
BIIMSIIOLIIME HA CKOPOCTh

Bbu6nmuoreka [IOK

3HaHUH

8 XMMHYECKON peaKiuu 1 https://m.edsoo.ru/00adc28¢c
MMOJIOKEHUE XUMHUYECKOTO
paBHOBECHS
9 OKHCIUTEIBHO- Bbu6nmuoreka [IOK
BOCCTAHOBHUTEJIBHBIE PEAKIUN https://m.edsoo.ru/00adcade
Teopust 3NEKTPOTUTUUECKON
10 nucconuaryu. CUIbHBIE U bubnmorexa IOK
https://m.edsoo.ru/00adcd68
cy1adble AIEKTPOITUTHI
11 HoHHbIe ypaBHEHHs peak Ui bubmmorexa LIOK
https://m.edsoo.ru/00add448
XHUMHUYECKUE CBOMCTBA KUCIIOT
1 OCHOBAaHUU B CBETE
12 MpeICTaBICHUI 00 bubmmorexa IOK
. https://m.edsoo.ru/00add5d8
AIEKTPOJIUTUYECKON
JIMCCOLMAIIN
XHUMUYECKUE CBOMCTBA COJIEH B
13 CBETE MpeACTaBICHUI 00 bubnnorexka HOK
JIEKTPOJIUTUYECKON https://m.edsoo.ru/00add8b2
JMCCOLMAIIN
14 [TonsiTHe 0 ruaponu3e conen bubmmorexa IOK
https://m.edsoo.ru/00add9d4
15 O06o001meHre U CHCTEMAaTH3aIIHs bubmuorexa [JOK

https://m.edsoo.ru/00addd12




[TpakTuyeckas padora Ne 1.

16 «PellieHe bubmuorexa [JOK
https://m.edsoo.ru/00addbfa
IKCTIEPUMEHTAJIBHBIX 33729
KonrponsHas padora Ne2 o
17 TeMe «DJIEKTPOIUTHYECKAs bubmmoreka [JOK
JUCcoranysi. XuMUYeCKUe https://m.edsoo.ru/00addecO
pEeaKIru B pacTBOpax»
OO611ast XxapaKTepUCTHUK
18 rm?feﬂoi?;niiqcecxnt bubmorexa HOK
N https://m.edsoo.ru/00addfe?
CBOICTBa Ha IpUMEPE XJI0pa
Xnoposoaopon. ComnsiHast
KHCIIOTa, XUMAYECKHUE bubmuorexa [JOK
19 .
CBOWCTBA, ITOJyYEHHUE, https://m.edsoo.ru/00ade104
MIPUMEHEHHE
[TpakTuueckas padota Ne 2 o
20 teme «lloyueHnne comsaHoOM bubnnorexka HOK
KHUCIIOTBI, A3YUEHHE €€ https://m.edsoo.ru/00ade348
CBOWCTB»
Brruucnenus mo ypaBHEHUSIM
)1 XMMHYECKUX PEaKIui, eciu bubnnorexka HOK
OJIMH U3 PEarcHTOB JIaH B https://m.edsoo.ru/00ade488
H30BITKE
” OO6mras xapakTepucTuKa bubnmoreka [JOK
31eMeHTOB VIA-rpynmbl https://m.edsoo.ru/00ade64a
AnnotponHbie MoaAUpUKAITIH
7 cepol. Haxoxaenue cepsl u €€ bubnmoreka [JOK

COEIUHEHHI B IPUPOJE.
XHUMHUYECKUE CBOMCTBA CEPBI

https://m.edsoo.ru/00ade64a




CepoBoiopoi, CTpOEHHUE,

24 (hU3UYECKHEe U XUMUYECKUE bubmorexa [TOK
. https://m.edsoo.ru/00ade802
CBOMCTBA
Oxcuppl cepol. CepHas

25 KHCIIOTa, (PU3UYECKUE U Bbu6nmuoreka [IOK
XHUMHUYECKHE CBONCTBA, https://m.edsoo.ru/00adea28
MIPUMEHCHHE
XUMHYECKUE PEAKLUH,

JIe)KaIlie B OCHOBE
MIPOMBIIIJICHHOTO CII0c00a
26 IMOJIYYCHHS CEPHOM KHCIIOTHI bubmorexa [IOK
i 3 ' https://m.edsoo.ru/00adec8a
XHUMUYECKOE 3arpsi3HEHUE
OKpY>Karolleu cpebl
COCTMHECHHSIMU CEPBI

7 Brruucienune MmaccoBoil gom Bbubnmuoreka [IOK
BBIXOJ1a IPOAYKTA pEaAKLUU https://m.edsoo.ru/00adec8a
OO6mras xapakTepucTuKa
aneMeHTOB VA-rpynnsl. A3oT,

28 acIpoCTpaHEHUE B TIPUPOJIC bubmorexa HOK
pactipoctp PHPOAC, https://m.edsoo.ru/00adeea6
¢busnvecKue 1 XUMHYECKHE
CBOICTBa
AMMHUaK, ero pu3nvecKue u

29 XHUMHUYECKHE CBOMCTBA bubmorera [TOK

’ https://m.edsoo.ru/00adf004
MOJIy4YeHUE U IPUMEHEHUE
[TpakTrueckas padota Ne 3 o
30 teme «llonmydeHne ammuaka bubmorexa [TOK
i . ’ https://m.edsoo.ru/00adf180
M3y4YEHUE €ro CBOMCTBY
31 A30THas KHCIIOTa, e Bbu6nmuoreka [IOK

(1)I/ISI/I‘ICCKI/IC U XUMHWYCCKHEC

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




CBOMCTBA

Hcnonb3zoBaHue HUTPATOB U
COJIE aMMOHHS B KQUECTBE
MUHEPAIbHBIX YI0OpEHHA.

bu6mmoreka [IOK

32 XHUMHYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adf518
OKpY>Karolleu cpebl
COEIMHEHUSIMU a30Ta
dochop. Oxeun pochopa (V)

3 u GochopHas KHCIOTA, bubnuoreka [JOK
(buznUecKre U XUMUYIECKUE https://m.edsoo.ru/00adf68a
CBONCTBA, IIOJIyYEHHE
Hcnons3oBanne pocdaTos B

34 KaueCcTBe MUHEPAIbHBIX bubnnorexka HOK
ynoOpeHuit. 3arps3HeHe https://m.edsoo.ru/00adfc20
MPUPOIHON cpeapl hocharamu
Vruepon, pacpocTpaHeHHE B

35 npmpgnz, gmn{){ecﬁe u bubmorexa HOK

. https://m.edsoo.ru/00adfd9c
XUMHYECKHE CBOMCTBA
Okcunp! yriaepona, ux
¢buznyecKkrue 1 XUMHYECKUE
36 CBOMCTBA. DKOJIOTHYECKUE bubmmorexa [TOK
https://m.edsoo.ru/00adfebe
po0JIeMBbl, CBA3aHHBIE C
okcugom yriepoaa (IV)
. bu6mmoreka [IOK

37 YrobHas KUCIOTa i €€ conn https://m.edso00.ru/00ae006¢c
[TpakTuueckas padota Ne 4 o

13 teme "[lonyyeHnue yriekuciaoro bubnnorexka HOK

ra3a. KauectBeHHas peakius
Ha KapOoHaT-nOH"

https://m.edsoo.ru/00ae027¢




[TepBoHauanbHbBIE MTOHATHUS 00

Bbu6nmuoreka [IOK

39 OpraHNYECKUX BEIIECTBAX KaK
p https://m.edsoo.ru/00ac054¢
0 COSIMHEHUAX yTriepoa
. bubmuorexa [JOK
40 Kpemnuii u ero coenunenust
https://m.edsoo.ru/00ac080a
[TpakTuyeckas padora Ne 5.
A1 Pemenue skcnepruMeHTaIbHBIX bubnmoreka [JOK
3a7a4 1o teMe «Baxkaenmue https://m.edsoo.ru/00ac0bf2
HEMETAJIJIBI U UX COSIUHEHUS
KonrponsHas padora Ne3 o
. bubmuorexa [JOK
42 Teme «BaxxHelne HeMeTaIbl
https://m.edsoo.ru/00ac0e18
H UX COCIUHEHMS
OOm1ast xapaKTepUCTHKA
XHUMHYECKHUX IJIEMEHTOB —
MeTaJjioB. MeTaiutnueckas
Bbubnmuoreka [IOK
43 CBSI3b M METaIndecKas
. https://m.edsoo.ru/00ae103e
KpUCTAJUITMYECKasi peléTka.
dusndeckue CBOMCTBA
METAIIOB
XHUMHUYECKHE CBOMCTBA
44 MCTaJIJIOB. Bbu6nmuoreka [IOK
DIIEKTPOXUMHUYECKUHN P https://m.edsoo.ru/00ael156
HanpsHKEHUA METaJIOB
OOu1re cnocoObl MOTyYeHHS
MeTauioB. CIiaBhl.
45 Brruncnenus no ypaBHEHUSIM bubmmoreka [IOK

XUMHUYECKUX PEAKIUH, ECIIH
OJIUH U3 PEareéHTOB COJICPKUT
npuMecu

https://m.edsoo.ru/00ael156




Bbu6nmuoreka [IOK

46 HomsTHe 0 KOppo3HH METAILIOB https://m.edso0.ru/00ac1278
bu6mmoreka [IOK
47 Wenotnbie MeTaIB! https://m.edsocl)l.ru/Oanl4b2
43 OKcuIbI M TUAPOKCUBI HATPUS Bbu6nuoreka [IOK
U Kaaus https://m.edsoo.ru/00ac14b2
49 [lennouHO3eMeNbHBIE METAILITBI bubnmoreka [JOK
— KaJbLIUM U MarHui https://m.edsoo.ru/00acl5e8
50 Baxneiime coeJuHeHUS bubmuotexa [JOK
KaJIbI U https://m.edsoo.ru/00ael 5¢8
51 O606I{16HI/I6 U CUCTEMATU3ALINS
3HAHUU
5 JKEcTkocTh BOABI M CLIOCOOBI €€ Bbubnmuoreka [IOK
YCTpaHEHUS https://m.edsoo.ru/00ae1886
[TpakTrueckas padota Ne 6 1o
53 Teme "JKECTKOCTE BOJKI U bubmorera [TOK
. " https://m.edsoo.ru/00aelae8
METO/bl €€ YCTPaHEeHUS
. bu6mmoreka [IOK
>4 AdoMHHHi https:// m.edsocl)l.ru/ 00aelc64
55 AMdoTepHbIE CBOMCTBA OKCHIA bubnnorexka HOK
U TUAPOKCHIA https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
36 Keneso https://m.edsocl)l.ru/Oanld86
57 OKcuapl, THIAPOKCUABI U COTH Bbubnmuoreka [IOK
xenesa (I1) u sxenesa (I1I) https://m.edsoo.ru/00ae35e6
58 0606HUIGHI/I€ W CHCTEMaTH3aIus
3HAHUU
59 [TpakTuueckast paborta No 7. bubnmoreka [JOK




Pemenne skciepuMeHTaIBHBIX
3a7a4 1o teMme «Bakaenmue
METAJUIbl ¥ UX COEUHEHUS

https://m.edsoo.ru/00ae3de8

Boruucnenus no ypaBHEHUSAM
XUMUYECKUX PEAKLUH, €CIIH
OJIUH U3 PEareHTOB JaH B

60 M30BITKE W COACPIKUT
npuMecu. Beraucnenust
MAacCOBOH JIOJIM BBIXOJa
MPOJYKTa peakuuu

Bbu6nuoreka [IOK
https://m.edsoo.ru/00ael750

O0001IeHYE U CUCTEMATU3ALUS

61 . 1
3HaHUI
KonrponsHas padora Ne4 o
62 Teme «BaxkHeliue MeTauibl U 1
UX COCIUHEHUSI
BemiectBa 1 maTepuaisl B
63 OBCEIHEBHON KU3HU 1 bubmorexa LOK
https://m.edsoo.ru/00ae3f50
YyeJoBeKa
64 XHWMHUECKOE 3arpsi3HEHUE | bubnmoreka [JOK
OKpY>Karolleu cpebl https://m.edsoo.ru/00ae4270
65 Ponp xumun B penieHnn | bubmmoreka [IOK
IKOJIOTHUYECKUX MPOOIEM https://m.edsoo.ru/00ae4270
66 Pe3epBHbIil ypok
67 Pe3epBHbIi ypok
66 HToroBas KOHTpoOJbHASA padoTa 1
OBIIEE KOJIMYECTBO YACOB IIO 68
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