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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHWN K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxke Ha OCHOBEe (QeaepalibHOM padoyell mporpaMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPENnoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1mo xXxumuu Oa€T MPEACTABICHHE O LENAX, OOUIeH CTpaTeruu
oOy4eHHMs, BOCHHMTAHHS M pPa3BUTUA OOYYAIOIIMXCSA CPEACTBAMHU y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s3aTeNbHOE MIPEIMETHOE coJiep KaHue,
MpeAyCMaTPUBAET PACIpPENEICHUE €ro Mo KiaccamM MW CTPYKTYPUPOBAaHHUE 10
pa3ienaM M TeMaM IPOrpaMMbl MO XUMHH, ONPENENSICT KOJIUYECTBEHHBIE H
Ka4E€CTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHTYEMYIO
MOCJEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C YY4E€TOM MEKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro Mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJaroluxcs, ONpeAeNisieT BO3MOXKHOCTU TMpeaMera st
peanuzainuu TpeOOBaHMM K pe3yjbTaTaM OCBOCHMS OCHOBHOW 00pa30BaTENIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3ynbratam oOy4eHHUs XUMUW Ha YPOBHE I1€JIeH N3YUYEHUs MPeMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETLHOCTH O0O0YyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWE XHUMHUHU CIY>KUT OCHOBOM [ (POPMHUpPOBAHMS MHPOBO33PEHUS
o0yyJaroierocsi, ero MpeACTaBICHUN O MAaTEPUAIHHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTPAtOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIEHUSIX
SHEPrUM U 00 DBOJIIOIMU BEUIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
mpo0eM YCTOMYMBOTO PA3BUTHUS YEIIOBEUECTBA — CBHIPHEBOM, JSHEPTETHUECKOM,
MUIIEBOM M KOJIOTUUYECKON O€30MacHOCTH, TPOOJIEM 3IPaBOOXPAHCHHUSI.

N3ydenue xumuu:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dhopMUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 0011Iel U (PYyHKIITMOHATIBHON TPaMOTHOCTH;

BHOCUT BKJIaJ] B ()OPMUPOBAHUE MBINJICHUS W TBOPYECKUX CIOCOOHOCTEM
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOW y4uyeOHOM  JIeSITeIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICAOBATEIbCKUX YMEHUW, HEOOXOIWMBIX Kak B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOMN NESITEIIBHOCTH;

3HAKOMHUT CO CHEIU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LEJTIOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPObI U YEIIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTU 00YYaIOLUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTHYECKOE
oOpa3zoBaHHe 00yUYarOITUXCSI.

JlanHble HampaBlieHHs B OOYYEHMHM XMMUHU OOECIEUMBAIOTCA CIEIM(PUKON
collepKaHUsl ~ y4eOHOro  MpeAaMeTa, KOTOpbI  SBIAETCA  MEAArOrMYeCcKH
aIalITUPOBAHHBIM OTpa)keHHEM 0a30BOM HAyKH XUMHUH Ha ONpeNeIEHHOM dTane eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUH XUMHUHU, OCHOB
HEOPraHWYEeCKOM XMMHUM W HEKOTOPBIX OTHEIBHBIX 3HAYMMBIX ITOHATHI
OpPraHU4EeCKON XUMUHU.

CrpykTypa coaepkaHus MPOrpaMMbl IO XMMHUU CPOPMUpPOBAHA HA OCHOBE
CUCTEMHOro mojaxojaa k €€ m3ydeHuro. CoaeprkaHue CKIIAJbIBAETCS U3 CHUCTEMBI
MOHATUH O XUMUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMbI TOHATUI O XUMUYECKON
peakuuu. OO€ 53TH CHUCTEMBI CTPYKTYPHO OpraHU30BaHbl IO IPHUHIMILY
IIOCJIEIOBATEIBHOIO Pa3BUTHUS 3HAHUI HAa OCHOBE TEOPETHYECKHUX IPEICTaBICHUI
Pa3HOro ypOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [Tepnoanyeckoro 3akona /I. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YUYEHHUS O CTPOEHUHU aTOMa U XUMUYECKOM CBA3H;

— TpencTaBleHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

Teopernueckne 3HaHUS PpPacCMATPUBAKOTCS HA OCHOBE HMIIMPUYECKH
MOJyYEHHBIX U OCMBICIEHHBIX (DAaKTOB, pa3BUBAIOTCS MOCJIEIOBATEIBHO OT OJHOIO
YPOBHSL K JpPYromy, BBINOJNHSAS (YHKUMU OOBSICHEHHS W MPOTHO3WPOBAHUSA
CBOMCTB, CTPOEHUSI U BO3MOXXHOCTEW MPAKTUYECKOIO NMPUMEHEHUS U MOJYyYEHHUS
M3y4aeMbIX BEILECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYEeT  (OPMHPOBAHUIO
IIPEJCTABJICHNUS] O XUMUUYECKON COCTABIIAIOLIECH HAyYHON KapTUHBI MUPA B JIOTHKE
€€ CHCTEMHOW IpHUPOJbI, LIEHHOCTHOTO OTHOLIEHUS K HAay4YHOMY 3HAaHHUIO H
METO/JaM NO3HaHUs B Hayke. M3yueHune XMMHUHM NPOUCXOOUT C IMPHUBICYEHUEM
3HaHUW M3 paHee H3YyYEHHBIX YYEeOHBIX MpeaMeToB: «OKpyKalolmuil Mupy,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kimacey.

[Ipy wW3yyeHUH XUMHUM M[POUCXOAUT (HOPMUPOBAHME 3HAHUM OCHOB
XUMUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIIbBHOCTH YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPBI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHUHM CHUCTEMbl XHUMHUYECKHUX
3HAHUN — BaXHEUHNX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUICCKUX TMOTOKEHUH,



JOCTYMHBIX 000OIIEHUI MHUPOBO33PEHUECKOTO XapakTepa, fA3blka HAyKH, B
OpUOOIIEHUM K HAy4YHbIM METOJaM I[IO3HAaHWS TPU U3YYCHUH BEIIECTB M
XUMHUYECKUX peakiuii, B GOPMHUPOBAHUU U PA3BUTHH MO3HABATEIbHBIX YMEHUHN U
UX TPUMEHEHWHM B Y4YEOHO-IO3HABATENIbHOW M y4eOHO-UCCIIeI0BATEIbCKON
NEeATEIbHOCTH, OCBOCHHMHM NPAaBWJI 0€30MacHOr0 OOpamieHusi ¢ BEUIECTBaMHU B
MTOBCEHEBHOM KU3HHU.

[Ipu m3ydeHnn XMMUU Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHMs BaKHOE
3HAYEHHE MPUOOPENH TaKUE LU, KaK:

— (opmupoBaHHEe HMHTEIJIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY TPUHATUIO PEUICHUH,
CIIOCOOHOM a/IalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HampaBJIEHHOCTh OOy4YeHUST HA  CHUCTEMAaTHYECKOE MPUOOIIECHHE
OoOy4JarommMxcss K CaMOCTOSATEIbHOM MO3HABATEIbHOM JEATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U PAa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrieueHne yciaoBuil, CIOCOOCTBYIOIUX MPUOOPETEHUIO 00YUYatOITUMUCS
OTbITa PAa3HOOOPA3HOUN NEATENHHOCTH, MO3HAHHWS M CaMOIIO3HAHUS, KIIOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIINI), UMEIONINX YHHBEPCAIbHOE 3HAUYCHHUE IS
Pa3JIMUHBIX BUJIOB JEATEIbHOCTH;

— (opmupoBanue oOmeld (QYHKIMOHAIBHOM U  €CTECTBEHHO-HAYYHOU
IPAaMOTHOCTH, B TOM UYHCIE€ YMEHUU OOBSICHATH U OLCHUBATH SIBJICHUS
OKPY’KAIOIIEr0 MHUpa, MCIOJIb3ysl 3HAHWUS M OIbIT, MOJTYYECHHbIC NMPU HU3YYCHUU
XUMUHU, TPUMEHSATh HMX TMPU PEIICHUH MpoOJeM B TOBCEIHEBHON >XM3HU U
TPYAOBOU JIE€ATEIBHOCTH;

— (¢opmupoBaHue y OOydYalOIMXCA T'YMAaHUCTHYECKUX OTHOIICHU,
MOHUMAHUSI IEHHOCTH XUMHUYECKUX 3HAHWA MJI BBIPAOOTKH IKOJIOTHYECCKU
1e71eco00pa3HOro TOBEICHUS B OBITY W TPYJIOBOM JACSATEILHOCTH B LEJAX
COXPaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIIEU IPUPOLHON CPEBIL;

— pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO M
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOGHMsI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOPY MpOdWIIs UM HAMPABICHHOCTH NaTbHEUIIETO
oOy4eHus.

OOmiee YMCIO dYacoB, OTBEACHHBIX I HW3YYCHUS XHMHH HAa YpPOBHE
OCHOBHOTO 0011IeTO 00pa3oBaHus, cocTaiisieT 136 yacoB: B 8 kiacce — 68 4acoB (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPXKXAHUE OBYUEHUA

8 KUIACC

IlepBoHauyajbHbIE XMMHYECKHE TOHATHSA

[Tpenmer xumuu. Ponb XMMUHN B JKU3HU 4ellOBeKa. XUMHS B CUCTEME HAYK.
Tena u BemectBa. PuU3NYECKUE CBOWCTBA BELIECTB. ArperaTHOE€ COCTOSHUE
BenlecTB. [loHsATHE O MeTOAax MO3HaHMS B XUMHUH. UMCThIE BELECTBA M CMECH.
Crioco0bl pa3eneHus: CMeCeu.

ATOMBI U MOJIEKYJIbI. XHWMHYECKHE 3JeMeHThl. CHMBOJIBI XUMHUYECKHX
aneMeHTOB. [IpocThie U ClOXKHBIE BeliecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmyna. BajaeHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. (OTHOCUTENBHAs aTOMHasg Macca.
OTtHocuTeNbHAs MOJEKYISIpHAs Macca. MaccoBast A0 XMMUYECKOTO JIEMEHTA B
COEJIMHEHNUH.

KonunuectBo BemectBa. Monbs. MoisipHas Macca. B3anMOCBsI3b KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX e€AuHMI] BemiectBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COECTUHEHUN.

duznyeckre U XMMUYECKUE SIBJICHUS. XUMUYECKAsl peakius U €€ MPU3HAKU.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYeckue ypaBHeHus. Krnaccudukarms
XUMHUYECKUX PEAKIUi (COeTUHEHNS, PA3I0KEHNUs, 3aMEIIIeHUsI, 0OMEHa).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKON MOCYJOW, MpaBuWiIaMH paboThl B JabopaTtopuu u
npuémMamu oOpalleHus: ¢ JIabopaToOpHBIM 00OPYAOBAHUEM, U3YYCHHE U OMUCAHUE
(Gu3MUecKuX CBOMCTB O00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOIIOJACHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUIEHUE W KOHACHCAIMs BOJAbI) U XMMHUYECKUX (FOpEHHE CBEYHU, MPOKAIMBAHUE
MEJTHOM TTPOBOJIOKH, B3aUMOJICHCTBHE MeJia C KUCJIOTOMN) SBJICHU, HAOII0ICHUE U
ONMCAHWE NPU3HAKOB IMPOTEKAHHUsS XMMHUYECKHX pEeaklUMil (pasjioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJOPHUIOM Oapusi, pa3ioXeHUEe THAPOKCUAA
meu (1) mpu HarpeBanuu, B3auMoieicTBHE *kene3a ¢ pactBopoM cosid meau (I1),
U3y4YeHUE CIOCOOOB Pa3JeJICHHUs] CMECEH: C MOMOILBI0 MarHuTa, (UIbTPOBAHUE,
BbINIapUBaHUE, AUCTWLISALUA, XpoMaTorpadusi, MpOBEACHUE OUYMCTKH MOBAPEHHON
COJIM, HaONIOAEHWE W  ONUCAaHWE  pEe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHWS MAacChl, CO3JaHHE MOJEIEH MOJIEKYJ
(ILIapOCTEPKHEBBIX ).

Ba:xkueiiue npeacTaBUTEIM HEOPraHNYECKHX BELeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopox — 3nmeMeHT W mpocroe
BenlecTBo. Haxoxkaenuwe kuciaopoga B Ipupone, (pU3MUeckue M XUMHUYECKHE



cBoiictBa (peakumu TopeHus). Oxcunpl. [lpumenenue xkucnopoma. CrocoOsl
MOJIyYeHHUs] KUCIopoda B JabopaTopuu W TPOMBINUIEHHOCTU. Kpyrosopor
KHciopoja B mpupoze. O30H — auioTporiHas MoauUKaIus KUcaopoaa.

TemnoBolt 3h(dEeKT XUMHUECKOW peaklud, TEPMOXUMUYECKHUE YpaBHEHUS,
9K30- W DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroib M METaH. 3arpsA3HEHUe
BO3IyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bopopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bogopoaa B
npupoae, GU3MYECKHEe ¥ XUMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI
nonyyeHus. KucmoTsl u comnu.

MoutsipHbIit 00BEM Ta30B. Pacu€Thl 0 XUMUYECKUM YPaBHEHUSIM.

dusnyeckue cBoucTBa BOAbBl. Boma kak pactBopurenb.  PacTtBOpHI.
HacepileHHble M HEHACHIIMIEHHBIE PAcTBOPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBast 10Ji4 BEMIECTBA B PACTBOPE. XMUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Pose pacTBOpOB B mpuposie U B KU3HU 4esnoBeKa. KpyroBopoT BOAbI B IPUPOJE.
3arpsi3HEHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanusa neopranmdeckux coenuHenuit. Oxcuasl. Kiaccudbuxarus
OKCHUJIOB:  cosieoOpa3yromire  (OCHOBHBbIC, KHUCJIOTHBIE, aM@oTepHbIe) W
HecosieoOpaszyromue. Homenkmarypa okcuaoB. Duszndeckue U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonmyueHnne okcuaos.

OcHoBanus. Knaccudukauuss ocCHOBaHMI: HIENOYM W HEPACTBOPUMBIE
ocHoBaHuA. HoMeHknatypa ocHoBaHmil. PU3MYECKHE W XMUMHUYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotsl. Knaccuduxanus xkucnor. Homenknarypa kuciot. dusndeckue u
XAMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Conu. HomeHnkiatypa coseid. @uU3nyeckre U XMMHUYECKUE CBOMCTBA COJIEH.
[Tonmydyenue counen.

['eHeTnyeckas CBsI3b MEXKY KIaCCAMU HEOPTaHUYECKUX COCIUHEHMUIA.

Xumuueckuiui IKcnepumenm:

Ka4ECTBEHHOE OIPEIECIICHUE COEPKaHUs KUCIOPOAa B BO3AYyXeE, MOJyUYEHHUE,
coOupaHue, pacro3HaBaHWE W M3YYCHHE CBOMCTB KHCJIOPOJa, HAOII0ICHUE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIIOBUS BO3HUKHOBEHHUS W
MpEeKpalieHus] TOpeHHs (MoXkapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMKMCAHWE HX CBOWMCTB, MOJYy4YEHHE, COOMpaHHe, PACHO3HABAHME W HU3YUYCHHE
CBOMCTB BOJIOpoJia (TOpeHHe), B3auMojeicTBrEe Bojopoaa ¢ okcuaoM meau (I1)
(BO3MOXXHO HUCIOJIb30BAaHUE BUAEOMATEPUAJIOB), HAOMIOJCHHE OOpa3IOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIIEIOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU



MAaCCOBOM JI0JIEW PAaCTBOPEHHOTO BEIIECTBA, B3aUMOJCHCTBUE BOAbI C METAJIAMHU
(HaTpyeM ©  KaupllueM) (BO3MOXHO HCIIOJB30BaHHWE BHEOMATEpHAJIOB),
UCCJIEIOBAHUE O0pPa3lOB HEOPTraHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaO0JI0ICHNE U3MEHEHHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT U IIEIOYEH,
u3ydyeHue B3auMojeicTBua okcuaa menu (II) ¢ pacTBOpoM CEpHOM KHCIIOTHI,
KUCJIOT C MeTajulaMH, pPEeakUWi HEUTPpAIN3alWH, ITOJYYEHHE HEpPaCTBOPHUMBIX
OCHOBAHHUMH, BBITECHEHHWE OJHOIO0 MeTajula APYTMM M3 PAacTBOpa COJIM, PEIICHUE
DKCIEPUMEHTAJIBHBIX 33/1ad 10 TeMe «BaXHeWlne KiIacChl HEOPraHUYECKHUX
COEIMHEHUI.

Ilepnoanyecknnt 3akoH u Ilepuoamyeckass cucreMa XHUMHYECKHX
iemeHToB JI. U. MengeneeBa. CtpoeHne aroMoB. XHMHYECKAsl CBA3b.
OKHCINTETBLHO-BOCCTAHOBUTEIbLHbIC PEAKIMU

[lepBbie TOMBITKK KIacCCU(PUKAIMK XUMUUYECKUX 3JeMeHTOB. l[loHsiTHe O
IpYIIax CXOJHBIX 3JEMEHTOB (LIEJIOYHBIE W IIEIOYHO3EMENIbHBIE METaJLIbI,
rajioreHbl, HHEPTHBIE ra3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUIBI
U TUAPOKCHUJBI.

Ilepuonnyeckuit 3akoH. Ilepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkomepuonnas u  JJIMHHOMEpUOAHAas  (OPMBI
[Teprnoanueckoit cucrembl xumuueckux emMeHToB [[. . Menneneesa. Ilepuoas
n Tpynmbl. OHU3NYECKUH CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
IPYMNIBI JJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sAep. M3oTomnel. Dnektponsl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI0YeK aToMOB TepBbIX 20 XUMHUYECKHUX  DIIEMEHTOB
ITepuonnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTUKAa XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSI pajinyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAIUIMYECKUX U HEMETAJUIMYECKHUX CBOKCTB MO IPYNIaM U MEPUOIAM.

3nauenue [leprnoanueckoro 3akona u [leproandyeckoi CHCTEMBI XUMHYECKUX
JJIEMEHTOB Ul pa3BUTUsA Hayku W mpaktuku. [[. WM. MenneneeB — y4y€HbId U
IpaKIaHUH.

Xumuyeckass cBA3b. KoBajeHTHass (TOJisipHAss W HEMOJISIPHAs)) CBS3b.
DIEeKTPOOTPUIATETbHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAs CBA3b.

Crenenbp  okuciieHusi.  OKHUCIUTEIIBHO-BOCCTAHOBUTEIbHBIE  PEAKIIUHU.
[Iponiecchl OKMcIeHNs U BOCCTaHOBIIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BELIECTB METAUIOB M HEMETAIOB, B3aMMOJICHCTBHE
TUAPOKCUJA LMHKA C PAacTBOpPaMM KHUCIOT M WIEIOYEH, NMPOBENECHUE OIBITOB,



WUTIOCTPUPYIOIIMX ~ IOPUMEPHl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peaKkUui
(ropeHue, peakliuu pas3iokKeHHsl, COEITUHEHU).

Mescnpeomemmnbnie ceasu

Peanuzanmss MEXIpeAMETHBIX CBS3€M NP HM3YyYEHWH XMMHMM B 8§ Kiacce
OCYULIECTBJISIETCS. 4Y€pEe3 HCIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX
NOHATUH, TaK Y TOHITHUH, SIBISIOIUXCSI CUCTEMHBIMU JIJII OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O ITUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIE TOHATHS: HAYYHBIA (DaKT, TMIOTE3a, TEOpHS,
3aKOH, aHaJlu3, CHUHTE3, KilacCU(UKAIMA, IEePUOJUYHOCTh, HAOIIOICHHE,
DKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®dusnka: Marepus, aToM, DJJEKTPOH, IPOTOH, HEWTPOH, HOH, HYKJIUZ,
M30TOIIBI, PaJUOAKTUBHOCTD, MOJIEKYJA, DJIEKTPUUYECKUM 3apsAll, BEIIECTBO, TEINO,
00BEM, arperaTHoe COCTOSIHUE BEUIECTBA, ra3, (PU3MUYECKUE BEIUYHUHBI, €IUHULIBI
WU3MEPEHUS, KOCMOC, IUTAHETHI, 3BE31bI, COoHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapocdepa, MUHEpaTbl, TOPHbIE MOPOJBL,
IIOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHYeCKasi peaKus

[lepnonnueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MenneneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TMEPBbIX TPEX TMEPUOJAOB, Kallus, KaJIbLMs M HX
COCIVMHEHUN B COOTBETCTBUHM C IIOJIOKEHHUEM DJJIeMEHTOB B Ilepumonmnyeckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHne BellecTBAa: BHJBI XMMHUYECKOW CBS3M. THIIBI KPHUCTAJUIMYECKUX
pPEIIETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT THNA KPUCTAIMYECKON PEIIETKH U
BUJIa XUMHUYECKOM CBSI3H.

Knaccudukanusa 1 HOMEHKIaTypa HEOPraHMYECKUX BEIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSAIIMXCS K PAa3JIMYHBIM KJAaccaM HEOPraHUYECKUX
COCIMHEHUN, TEHETUYECKas CBsI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanus XuMHUECKUX PEAKIHM 110 Pa3IMYHbIM MIPU3HAKaM (IO YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(]dexTy, Mo
U3MEHEHHUIO CTETEeHEN OKHUCICHHUS XMMHYECKHX 3JIEMEHTOB, 10 0OpaTUMOCTH, IO
YUYaCTHUIO KaTajau3aTopa). DK30- U SHAOTEPMHUUYECKUE PEAKIMH, TEPMOXUMHUECKUE
YpaBHEHUS.

[Tonsitue o ckopoctu xumuueckon peakuuu. [lonsiTue 00 0OpaTUMBIX U
HEOOPAaTUMBIX XUMUYECKUX peakiusax. [IoHATHEe O rOMOreHHBIX M TeTePOTeHHBIX
peakuusax. [lonsatue o xkaranuse. [lonstue o xumuueckom paBHoBecuu. DakTOPBHI,



BIMSIOIINE HAa CKOPOCTh XHMHYECKOW PEAKUUH U IMOJIOXKEHUE XHUMHYECKOrO
paBHOBECHS.

OKHUCIUTETPHO-BOCCTAHOBUTENILHBIE  PEAKIMM,  DJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  pEaKLUU. CocraBiieHne  ypaBHEHHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMd C  HUCIOJIB30BAHMEM  METOJA
AJIEKTPOHHOTO OajaHca.

Teopus 31EKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
Karnonbl, aHMOHBI. MeXaHW3M AMCCOLMALMMA BEIIECTB C Pa3IMYHBIMU BUIAMU
XxuMHu4eckoil csizu. CreneHs aucconuanuu. CUIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakuuu noHHOro oOMeHa. YCioBus MPOTEKaHUs PEAKIMil HOHHOTO 0OMEHa,
IIOJIHBIE M COKpPAlIEHHBIE HOHHBIE ypaBHeHUs peakuuid. CBoWCTBa KHUCIOT,
OCHOBAaHMM W cCOJeil B CBETe€ MPEIACTaBICHUH 00 BIEKTPOJUTUYECKOU
nucconuanuu. KauectBeHHble peakiiuy Ha HOHBI. [loHATHE O THIpOIU3E COEi.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMHU KPUCTALIMYECKUX PEHIETOK HEOPraHMYECKUX
BEUIECTB — METAJUIOB U HEMETauIoB (rpadura U ajnmasza), CIOKHBIX BEILECTB
(x70puaa HaTpusi), UCCIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOM peakuuu
OT BO3ACUCTBUS pa3IMUHBIX (PAKTOPOB, MCCIEIAOBAHUE DSIEKTPONPOBOAHOCTH
pacTBOPOB BEIIECTB, MpOLEcca AUCCOLMALMK KHUCIOT, LIEIOYeHd U  coJiel
(BO3MOXXKHO  HCHOJB30BAHME  BUJEO MaTEpPUAIOB), MPOBEJACHHE  OIbITOB,
WUIIOCTPUPYIOIIMX ~ NPU3HAKM  TNPOTEKAHMs]  peakuuMid  HOHHOrO  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa30BaHHE BObI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ IPUMEPBl  OKHUCIWUTEIbHO-BOCCTAHOBHUTENIBHBIX  pPEeaKUUi
(ropeHue, peakUuu pas3yIoKEeHUs, COCIMHEHUs), Paclo3HaBaHUE HEOPraHMYECKUX
BEIIECTB C TIOMOLIBIO KAyeCTBEHHBIX pEAaKUUMHd Ha HOHBI, pEIICHUE
HKCIIEPUMEHTAJIbHBIX 33/1a4.

Hemertanbl U MX coeinHEeHUS

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (pu3MUecKHe CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHoB. XWMHYECKHE CBOWCTBA Ha NPUMEpPE  XJopa
(B3aMMOJEUCTBHE C METaUIaM{, HEMETAUIAaMH, IIEeJI0YaMH). XJIOPOBOJOPO.
ConsiHast KUCIIOTa, XUMUYECKHE CBOMCTBA, MOJydeHHE, nmpumeHeHue. [lelicTBue
XJIOpa M XJOpPOBOJOPOJA HAa OpraHM3M 4YeloBeKa. BakHeWnue XJIOpHIbl U HX
Hax0XJICHUE B MIPUPOJIE.

O6mast xapaktepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue u (U3MUEeCKue CBOMCTBA
MPOCTBIX BEILIECTB — KUCIOPOAa U CEPbl. AJIIOTPONHbBIE MOAUDHUKAIIMN KUCTIOPOIa
U cepbl. XuMuueckue cBoiicTBa cepbl. CepoBOAOPO, CTpoeHHE, (U3NYECKUE U



XUMHUYECKHe cBOMCTBa. OKCHUIBI Cepbl KaK MPEICTABUTENN KHCIOTHBIX OKCHJOB.
Cepnass kucioTa, (Qu3nyeckue U XUMUYECKHE CBoMcTBa (oOlue Kak
MpEACTaBUTENST Kjacca KHCIOT W crnenuduyeckue). XHUMUYECKHE pPEaKIuHu,
JeXalyue B OCHOBE MPOMBIIUIEHHOTO CHoco0a MOJY4YeHUsS CEPHOM KHUCIOTHI.
[Ipumenenue cepHoil KUCIOThL. COJIM CEPHOI KHCIIOThI, KAUECTBEHHAS PEAKIIMs Ha
cyiabdaT-uoH. HaxoxaeHue cepbl U €€ COCOUHEHHH B MpHPOAE. XUMHUYECKOE
3arpsi3HEHUE OKPYKAIOMIEH CpeIbl COCIMHEHUSIMU Cepbl (KUCIOTHBIC JI0XK[IH,
3arps3HEHUE BO3/yXa U BOJIOEMOB), CIIOCOOBI €r0 IPEAOTBPAILICHHUS.

OOmast xapakTepucTuka 3JeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTEMEHH OKUCIECHUA. A30T, paclpoCTpaHEHHE B MPUPOJIE,
¢duznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B npupojie. AMMHaK, ero
dusznyecKkrue u XMMHUYECKHE CBOWCTBA, MOMyuyeHue U nmpuMeHenue. Conu aMMOHus,
uX pU3NYECKUEe U XUMUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THas KHCIOTa, €€ TMOodydeHHe, (QU3MUECKUe U XUMUYECKUE
cBoMcTBa (0OIIME Kak TMpEACTaBUTENS Kjacca KHUCIOT U cheruduyuecKue).
Hcnonp30BaHWe HUTPATOB M COJEM aMMOHHS B KAauyeCTBE MHUHEPAIbHBIX
ynoopeHuil. XMMHUUECKOE 3arpsi3HEHUE OKPYKarolle cpebl COeAMHEHUIMHU a30Ta
(KUCTIOTHBIE NOXAM, 3arps3HEHHE BO3AyXa, IMOYBBI U BOAoEéMOB). Docdop,
alioTponHele Moaudukanuu (ochopa, (U3MUECKUE M XUMUYECKHE CBOMCTBA.
Oxcug docdopa (V) u dochopHas kuciora, puznueckue U XUMUUECKHUE CBOMCTRA,
nosnyyenue. Mcnonp3oBanue GpocdaroB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

OO6mast xapakrepuctuka 3nemMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapakTE€pHbIE  CTENEHH  OKHUCIEHHUS.  YIJIEepoJ,  aIOTPOMHbIE
Moau(puUKalMKM, pPacIpoOCTpaHEHWEe B MNpuUpoae, (U3MUEeCKHe U XUMHUYECKHUE
cBoiicTBa. Ancop6Oius. Kpyrosopot yriepoaa B npupoje. OKcuabl yriaepoja, ux
¢usznyeckne W XUMHYECKHE CBOMCTBA, JACWCTBUE Ha >KUBbIE OPTraHU3MBI,
MOJTlydYeHHUE W TMPUMEHEHHE. DKOJOTHMYECKHE MPOOJIEMbI, CBS3aHHBIE C OKCHUIOM
yriaepoaa (IV), rumoresa riao0aqbHOrO TOTEIJICHUS KiWMaTa, MapHUKOBBIN
addekrt. YronpHas KuciaoTa U €€ coyM, uX Pu3nuecKkue U XMMUYECKHUE CBOMCTBA,
nojsyuyeHue W npuMmeHeHue. KauecTBeHHass peakuuss Ha KapOOHAT-HOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJIEHHOCTH U CEJIbCKOM
XO34MCTBE.

[TepBoHayabHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COSTMHEHMSIX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTUJIeH, dTaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbie HMCTOYHUKUA YIIIEBOJOPOAOB (yroib, NPUPOAHBIA Tra3, He)Tb),
MPOAYKTHI WX TepepaboTku (OEH3MH), UX POJb B OBITY W IPOMBIIIJIEHHOCTH.
[TonsiTe 0 OMOTOTUYECKU BAXKHBIX BEILIECTBAX: )XKHUpaX, OeJKax, yrieBogax — U uX



poJii B KM3HM 4YeJlOBeKa. MarepualbHOE€ €IWHCTBO OPraHUYECKUX U
HEOPTaHUYECKUX COCAUHEHHUI.

KpemHuuii, ero ¢usnueckue W XUMHYECKHE CBOMCTBA, IMOJyYeHUE U
npumeHenue. CoenMHEHHs KpeMHHUsT B mpupone. OOmme mnpeacTaBieHUs 00
okcunie kpemaust (IV) u kpemaueBoi kuciore. CUIUKAThI, UX UCIOJb30BAHUE B
OBITY, B IIPOMBIIIJICHHOCTU. BaxHelllne CTpOUTENbHbIE MaTepHalibl: KEPaMHUKa,
CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipobiempr 6€30MacHOTO HMCIOIB30BAHMUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

U3ydeHUe 00pa3I0B HEOPTaHUYECKHX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMi Ha XJIOPUJI-MOHBI U HAOIOJCHUE MPU3HAKOB
UX TIPOTEKAaHMS, OMBITHI, OTpaxkaromue (U3NIECKHE U XUMUUYECKHUE CBOMCTBa
rajoreHOoB M HUX COCIUHEHHI (BO3MOXXHO HCIOJIb30BAaHUE BHUACOMATEPHUAIIOB),
O3HaKOMJIEHME ¢ oOpa3laMud XJOpUAOB (TAJIOTE€HUIOB), O3HAKOMJICHHUE C
oOpasmaMu  ceppl MU €€  COeAUHEHUSIMU  (BO3MOXKHO  HCIIOJB30BaHUE
BUJIEOMATEPHUAITIOB), HAOIIOICHHE TIpollecca OOYTIIMBaHUs caxapa Mo JCUCTBHEM
KOHIICHTPUPOBAHHON  CEPHOM  KHUCJIOTBI, H3YYEHUE XHUMHYECKUX CBOICTB
pa30aBlIEHHOI CEPHON KUCIIOTHI, MPOBEJEHUE KAaUeCTBEHHON PeakInK Ha Cyabdar-
WOH W HaOJIOJICHHE MpU3HaKa €€ MPOTEKaHWs, O3HAKOMJICHUE C (PU3NYECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COEIUHEHHH (BO3MOXKHO HCIOJb30BaHHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YI0OpEeHUH, MOJyYeHUE,
coOupaHue, pacrno3HaBaHUE U W3YYCHUE CBOMCTB aMMMaKa, MPOBEIACHUE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHS U (pocdaT-uoH U H3ydeHHEe MPU3HAKOB
UX MPOTEKaHMUsI, B3aUMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3yUYCHUE Mozenein
KPUCTAJUIMUECKNX PEmETOK anmasa, rpadura, ¢yiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  afcOpOLMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJIydeHHE, COOMpaHUE, paclo3HABAaHUE U M3YUYCHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJCHUE KAaYeCTBEHHBIX PEAKIMi Ha KapOOHAT U
CUJIMKAT-MOHbl W HW3YyYEHHE NPU3HAKOB HUX MPOTEKAHMS, O3HAKOMIICHHE C
MNPOAYKIIMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3SKCIEPUMEHTAIbHBIX
3a7a4 1o TeMe « BaxxHenme HeMETaIUTbl U UX COCTUHEHUSD.

MeTaJibl 1 MX COeIMHEHU S

OO01mast XxapakTepUCTHUKAa XUMUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHUHU
ux mnonoxeHusa B llepuomnueckon cucreMe xXumuueckux i3nemeHtoB [[. U.
MeHnpneneeBa u ctpoeHus: aToMoB. CTpO€HHE MeETaUIoOB. MeTtamndeckasl CBsi3b U
METAJIMYECKas ~ KpUCTa/UIMUecKass  pemi€Tka.  DJIEKTPOXUMHUYECKUU Pl
HanpsoKeHUN MeTayuioB. OU3ndeckrue U XMMHYECKHe CBOMCTBA MeTauioB. Oomue



CIOCOOBI TIONTy4eHHUs MeTauioB. [loHATHE O KOPpPO3WM METAIOB, OCHOBHBIE
CrocoObl 3alUThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH32a) U X MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[[lenouynble MeTambl: NoJNOXKeHHe B [leproanyeckoil cUCTEME XUMUYECKUX
anemeHToB . 1. MenaeneeBa, CTpo€HHE MX aTOMOB, HAaXOXJIEHUE B IPUPOJE.
duznyeckre U XUMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbl U
TUJAPOKCUIBI HaTpuss W Kanus. [IpuMeHeHHe IENOYHBIX METalIOB M HX
COEIMHECHUM.

[[lenoyHO3eMENbHBIE METAJUIBI MarHMii W KaJblMW: IIOJIOKEHHE B
Ilepronnueckoii cucreMe xumudeckux siemeHtoB [[. M. Menneneesa, crpoeHue
UX aTOMOB, HaXO0XJICHHUE B Ipupojic. PU3nyYecKre 1 XUMUYECKHE CBOMCTBA MarHus
U Kanblus. BaxuHelue coequHeHHs KalblUs (OKCHUI, THAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.

AlroMuHUN: TToN0kKeHue B [leproindeckoi cucreMe XUMUYECKUX SJIEMEHTOB
J. U. MenneneeBa, cTpoeHHME aToMma, HaxOKJICHHE B npupone. Pusnueckue u
XUMHUYECKUE CBOMCTBA allOMUHUS. AMQOTEpHBbIE CBOMCTBA OKCHIA U THAPOKCUIA
ATIOMHUHUSL.

Keneso: nmonmoxenue B [leppuoanyeckor cUCTeME XUMUYECKHUX AJIEMEHTOB /1.
N. MengeneeBa, CTpOCHHE aTOMa, HAaXOXKIE€HUE B mpupoae. Puznmyeckue u
XUMHUYECKHE CBOMCTRA xkene3a. OKCUIbl, TUIPOKCU bl U cosn xenesa (11) u xenesa
(IIT), ux cocraB, CBOMCTBA U MOJYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C oOpasllaMi METAUIOB U CIUIABOB, HMX (PU3UYECKUMHU
CBOMCTBAMHU, H3yUYCHHE  PE3yJbTAaTOB  KOPPO3UHM  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJCUCTBHUS OKCHIA
KJIbIIUSI W HATpus C BOJOM (BO3MOKHO HCIIOJIb30BAaHUE BHJIEOMATEPUAIIOB),
HCCJIEJOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLIECCA TOPEHUS XKeEJe3a B KUCIOPOJIE
(BOBMOXKHO  HCMOJIb30BAHWE  BUJICOMATEPUANIOB), TPU3HAKOB  MPOTEKAHUS
Ka4ECTBEHHBIX PEAaKIMi HA WOHBI: MarHus, KajJbllHs, AJTIOMUHUS, [IMHKA, JKEJe3a
(IT) u xenesza (III), mequ (II), HaGnrogeHNE U OMMCAaHUE MPOIECCOB OKPAITUBAHUS
IJJaAMEHH MOHAaMU HATpusl, Kalusgd M Kalblud (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), HCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB THIAPOKCHUIA ATFOMUHUS
Y TUJPOKCHUJIA IMHKA, PEUIEHUE SKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe «Baxuelue
METAJUJIbl U KX COCIUHEHHUSD.

XuMHA U OKPYKaKLIas cpeaa

BemecTtBa u marepuanbl B IMOBCEIHEBHOM >KU3HM uelloBeka. besomacHoe
WCITOJIb30BAHUE BEIIECTB M XUMUYECKUX peaknuii B ObiTy. [lepBas momMorib mpu
XUMHUUYECKUX 0KOraxX U OTPABIICHUSIX.



XHWMHUYECKOE 3arps3HEHUE OKpYKarolehd cpenbl (MpefenbHas I0mycTHMast
KOHIIeHTpauus BemecTs, aanee — [1JIK). Ponb xumMun B pemieHun 3KOJI0rH4eCKUX
poOJieM.

Xumuueckuii IKCnepumMeHm:

M3yueHHe OOpaslloB MaTepUaliOB (CTEKJIO, CIUIABBI METAJIJIOB, MOJMMEPHBIC
MaTepHabl).

Mesicnpeomemmuwie céazu

Peanmnsannss MeXnpeIMETHBIX CBSI3€M INPU W3YYEHHM XMMHM B 9 Kiacce
OCYILECTBIISIETCSl 4E€pe3 HCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAayYHBIX
HNOHSTUN, TaK U MOHATUH, SIBISIIOIIUXCS CUCTEMHBIMH JUJISl OTAENIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: HAy4YHBIM (DAKT, TMIOTE3a, 3aKOH,
TEOpHsl, aHaM3, CHUHTE3, KIACCU(PUKALMS, TEPUOJAUYHOCTh, HAOIIOIEHUE,
HKCIIEPUMEHT, MOJEIUPOBAHUE, HW3MEPEHHE, MOJIEIb, SBJIEHUE, MapHUKOBBIN
s deKT, TEXHOIOTHS, MaTEPHUAIIBI.

®dusnka: Marepus, aToM, O3JEKTPOH, IPOTOH, HEWTPOH, HOH, HYKJIUZ,
W30TOIBI, PAJUOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUYECKUN 3aps, IPOBOJHUKM,
HOJYIPOBOJHUKH, AUDJIEKTPUKH, (POTORIEMEHT, BEIIECTBO, TeEJO0, OO0BEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUIMUECKas
peméTka, CIuiaBbl, (PU3UYECKHE BEJIMYUHBI, €AUHUIBI M3MEPEHHS, KOCMHUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, CoNHIIE.

buonorus: ¢dorocunres, npixanve, OuMocdepa, IKOCUCTEMA, MUHEPAIbHbBIE
y10OpeHus, MUKPOIJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNIbl, TOPHBICE TMOPOJIHI,
II0JIE3HBIE UCKOIIAEMBIE, TOIUINBO, BOJAHBIE PECYPCHI.



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

JINYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pPE3yJIbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO OOIIETO
oOpa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHMs] XUMHUU B €IUHCTBE Y4eOHOH H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULUOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIecTBe MpaBWIaMM M HOPMAaMH TOBEICHHS M CIIOCOOCTBYIOT IIpoIeccam
CaMOIMO3HAaHUs, CAMOPA3BUTHUS U COLIMATIU3ALMHI 00YUYaIOIIUXCS.

JIM4HOCTHBIE  pe3yNbTaTbl  OTPaXalrT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBATbCS CUCTEMOM IO3UTHBHBIX IIEHHOCTHBIX OpHEHTAlMi W
pacUIMpEHHE OIBITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpuoOTHYECKOTr0 BOCTIMTAHUS

LIEHHOCTHOT'O OTHOILIEHHS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
U HAay4YHOMY HAcCJeIHI0, MOHMMAHMS 3HAYEHUS XUMUYECKONM HAyKH B JKU3HU
COBPEMEHHOT0 OOILECTBA, CIOCOOHOCTH BIAJETh JOCTOBEPHOW HH(pOpMaIMeil o
MEPEIOBbIX JOCTUXKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U OOILIECTBA;

2) rpaKAaHCKOr0 BOCITUTAHMS:

MPEACTABICHUSI O COLMAIBHBIX HOPMax M NpaBUIIaX MEKIUYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTUBE, KOMMYHUKAaTUBHON KOMIETEHTHOCTH B OOILIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIENOBATEeNbCKOM, TBOPYECKOM W APYrMX  BHJAAX
NeSATEIbHOCTH, TOTOBHOCTM K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH NpU
BBINIOJIHEHUHU YYEOHbIX, TIO3HABATEIbHBIX 3a/a4, BBIIOJHEHUH XUMHUYECKHUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX POEKTOB, CTPEMJIEHUS K B3aMMOIIOHUMAHUIO
¥ B3aUMOIIOMOIIM B IMPOLECCe OTOW Y4YEeOHOM EeATENbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE IIOBEJEHUE W IMIOCTYNKM CBOMX TOBApUILEH C IO3HULHH
HPaBCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MTOCJIEICTBHI ITOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHUPOBO33PEHUYECKUE MPEJCTABICHUS O BEIIECTBE M XMMHUYECKOM peaKIlui,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTUSI HAYKHM U COCTAaBIIAIOIINE
OCHOBY I TOHUMaHUSI CYIIHOCTH HAYYHOW KapTHHBI MUpa, MPEACTABICHUS 00
OCHOBHBIX 33aKOHOMEPHOCTAX Pa3BUTHs MPUPOIBI, B3aHUMOCBS3AX YEJIIOBEKA C
MIPUPOIJHOM CPEZIOH, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MIO3HABATEJIbHBIE MOTHUBBI, HAIIPaBJIEHHBIE HA MOJIYYEHUE HOBBIX 3HAHHM IO
XUMHH, HEOOXOauMbIe Uil OOBSICHEHHS HAOIIOJAaEeMBIX MPOIECCOB U SIBJICHHIA,
MO03HABATENIbHOM, MH()DOPMAIMOHHOW M YHUTATEJNbCKON KyJIbTYpbl, B TOM YHCIE



HABBIKOB CaMOCTOSITEIbHOM pabOThl C y4eOHBIMH TEKCTaMH, CHpPaBOYHOU
JUTEPATYPON, JIOCTYNMHBIMU TEXHUYECKUMH CpeJCTBaMU HH()OPMaAIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYEHHMIO M TO3HAHUIO, JI0003HATENBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  camMO0Opa3oBaHUIO, TMPOEKTHOW W  HCCIIEJOBATEIbCKOM
JEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABIEHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popMuPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAHHWE IIEHHOCTU >KU3HH, OTBETCTBEHHOIO OTHOIIECHHUS K CBOEMY
3I0pPOBBIO, YCTAaHOBKM Ha 370pOBBI 00pa3 KW3HMU, OCO3HAHUE IOCIEACTBUNA U
HENPUATHE BPEIHBIX IPUBBIYEK (YIIOTPEOICHUS aJIKOTr0JIsl, HAPKOTUKOB, KYpPEHHUS),
HEOOXOAMMOCTH COOJIOJEHUS TpaBWi OE€30MaCHOCTH MpU OOpalllEHUH C
XUMHUYECKUMH BEIIECTBAMU B OBITY U pPEaIbHOU JKU3HU;

5) Tpy10BOT0 BOCTIMTAHUSL:

MHTEpEC K MPAaKTUUYECKOMY U3YUYEHHUIO Ipodecchii U TpyJa pa3auyHoro poja,
YBaXEHUE K TPyAYy U pe3ysibTaraMm TPYAOBOW IEATEIBHOCTH, B TOM YHCIE Ha
OCHOBE TPUMEHEHMs] MPEAMETHBIX 3HAaHUN 10 XUMHUHU, OCO3HAHHBIN BBIOOD
WHAMBHUIYAJIbHON TPAEKTOPUH MPOJOJIKEHHSI 00pa30BaHUs ¢ YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEMHON NpohecCUOHATBHOM AESATENBHOCTA U Pa3BUTHSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTh aJalTUPOBATHCS B MPO(ECCUOHATBHOU CPEIE;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTUYECKU 1I€JIECO00pa3HOe OTHOIIEHHWE K NPUPOJIe KaK HCTOYHUKY
YKU3HHM Ha 3eMJle, OCHOBE €€ CyIIECTBOBaHUS, IOHUMAaHUE LIEHHOCTU 3I0POBOIO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
buznyecKkoMy M TICHUXHYECKOMY 3/I0pPOBbIO, OCO3HAHHE IIEHHOCTH COOJIOICHMUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMHU, a TAK)KE B CUTYaLUsX,
YTPOXKAIOIIUX 3I0POBbIO U )KU3HU JIOJEH;

CIIOCOOHOCTH TPUMEHATHh 3HAHUS, MOJIy4aeMble MPU MU3YYEHUH XUMUU, IS
pELICHUS 3a/1a4, CBS3aHHBIX C OKPYKAIOLIEW MPUPOJTHOU CPEIOH, JJIsI MOBBIIIEHUS
YPOBHSI ~ DKOJIOTUYECKOW  KYyJIbTYphl, OCO3HaHUS TJO0AJIBbHOTO  XapakTepa
HKOJIOTUYECKUX TPOoOJIeM M MyTed HMX peIIeHHs MOCPEACTBOM METOA0B XHUMHUH,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUS PYKOBOJCTBOBAaThCA UM B ITO3HABATEIIBHOM,
KOMMYHUKATUBHOM U COLMATIbHOM MPaKTHKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeaMETHBIX pPE3YJNbTATOB BBIJIEISIOT 3HAYMMbIEC JIS
dbopMUpOBaHHA MHPOBO33PEHUSA OOIIEHAYyYHbIe TMOHATHS (3aKOH, TEOpus,
NPUHLIKII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYToe.), KOTOpbIe



WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYCOHBIX TMPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEeAMETOB (OPMUPOBATH MPEACTABICHUE O IIEJIOCTHOU
HAy4YHOM KapTHMHE MHpA, U YHUBEpCAJIbHbIC yUeOHbIE IeUCTBUS (IT03HABATEIIbHbIE,
KOMMYHUKATHBHBIC, PETYJISATHUBHBIC), KOTOphIE 0OOecleurnBaloT (QopMUpOBaHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JEATEIIbHOCTH.

Ilo3HaBaTe/ibHbIE YHHUBEPCAJIbHbIE YUeOHbIE eiiCTBUSA

ba3oBble jornueckue aeiicTBU:

YMEHHSI HCIOJIb30BaTh MNPHUEMBI JIOTUYECKOTO MBIIUJIEHUS IPU OCBOCHHUH
3HAHWI: PACKPBIBaTh CMBICI XUMHUYECKUX MOHATUM (BBIICIATh UX XapaKTEPHbIC
MPU3HAKHN, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTUMU MOHSTHUSIMH), UCIOJIb30BATh
MOHATUS JJIs1 OOBACHEHUS OT/EIbHBIX (PAKTOB U SIBJICHUH, BRIOUPATh OCHOBAHUSI U
KpUTEpUU JJIsl KJIACCU(PUKAIIMU XUMHUYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKUE PACCyXIACHUS (MHAYKTUBHBIC, NCNYKTUBHbIC, 10 aHAJIOTHUN),
JI€TIaTh BBIBOJIBI U 3AKIIOYCHHS;

yMEHUE TMPUMEHSTh B TIPOILIECCe TO3HAHUA TOHATHS (NIPEAMETHBIE U
MeTarpeIMETHbIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJIETH, UCIIOJIb3yeMbIe B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE MPEICTABICHUS —
XUMHUYECKUN 3HAK (CHMMBOJ DJIEMEHTa), XuMudeckas G(opmylia W ypaBHEHHUE
XUMHUUYECKON peaklny — MpU PEIICHUH y4eOHO-TI03HABATENbHbBIX 33J1ad, ¢ YYETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISIBISATh U XapaKTEPU30BaTh CYIIECTBEHHbBIC
MPU3HAKH M3YyYaeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBS3U U
MPOTUBOPEYUHS B U3y4aeMbIX MTPOIIECCAX U SBJICHUSX.

ba3oBble ucciaeaoBarebCcKue 1eMCTBUSA!

YMEHHE HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAue€CTBE MHCTPYMEHTA
MO3HAHUS, a TaKke B KayeCTBE OCHOBBI [JI1 (POPMHUPOBAHHUS THUIOTE3bI IO
MPOBEPKE NMPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

NpUOOpPETEHUE OMNbITa MO TUIAHUPOBAHUIO, OPTaHU3AIMH W TIPOBEICHUIO
YYCHHUYECKUX JKCIIEPUMEHTOB, yMEHHWE HaOmomaTh 3a XOJO0M IIpoliecca,
CaMOCTOATEIFHO MPOTHO3UPOBATH €0 Pe3yJbTar, (PopMyIupoBaTh 000OIIEHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTYET
0 MpoJieNITaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

yMEHUE BbIOMpATh, AHAIU3UPOBATH W HUHTEPHPETUPOBATH HHGOPMALIUIO
pPa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TTOJTYIaeMyI0 U3 Pa3HBIX HCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE



nocobusi, pecypcbl MHTepHeTa), KPUTHUYECKHM OLIEHWBATh MPOTHUBOPEUYMBYIO U
HEJI0OCTOBEPHYIO HH(OPMAIIHIO;

yMEHUE TPUMEHSTh Pa3ju4yHble METOJbl U 3aMpOoChl MPU MOHUCKE U OTOOpE
uH(MOpMAIlUU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX [Jisi BBIMOJIHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE OMbITA B
o0nacTd MCHOJB30BAaHUS  HMH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJIEHUE KYJbTYpOH aKTUBHOTO MCIOJIb30BAHMS PA3IMYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENIHO BBIOMpAaTh ONTUMATBHYIO (hOpMY TMpeAcTaBIeHUS UH(DOPMALIUU U
WUIIOCTPUPOBATh pEHIaEMbIE 3aa4d  HECIIOKHBIMUA CXEMaMH, JuarpaMMmaMu,
apyrumu hopmMamu rpaduKku 1 1X KOMOWHAIIUAMY,

yMEHUE UCIOJIb30BaTh W aHAJIM3UpOBaTh B TIpolecce Yy4eOHOH U
UCCJIEI0BATENBCKOW JEATEIbHOCTH MH(MOPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHUKATHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe J1eHCTBUS:

YMEHUSl 3aJlaBaTh BOMPOCHI (B XoJe Juanora W (Wiu) JUCKYCCHM) TIO
CyLIeCTBY  OOCyXJaeMol  TeMbl, (OpPMYJIUPOBAaTh CBOU  IPEIJIOKECHHUS
OTHOCHUTEJILHO BBIMOJHEHHS IPEAJIOAKEHHOMN 3a/1a4H;

YMEHUSI  MPEJCTaBIATh  MOJYyYEHHbIE  pe3yJibTaThl  O3HABATEJbHOM
JEATeIBHOCTH B YCTHBIX M MHCHBMEHHBIX TEKCTaX; JeJaTh MPEe3CHTAIUI0
pE3yNbTATOB BBIMOJHEHUS XMUMHUYECKOTO IKCIEPUMEHTa (J1a00paTOPHOro OMbITA,
71a00paTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUE€OHOTO MTPOEKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABATEIbHOM WM MCCJIEAOBATEIbCKOW  NIEITENBHOCTH MPU  PEUICHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3unuid (00CyXaeHHsl, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMBI», KOOPIAHHAIIHS
COBMECTHBIX JICUCTBUM, OINPEACICHUE KPUTEPUEB MO OLEHKE KadecTBa
BBITIOJIHEHHOM PabOThI U JIPYTHE).

PeryasiTuBHbIe YyHUBEPCAJIbHbIE YUeOHbIe 1eliCTBHS:

YMEHHE CaMOCTOSITEJIbHO ONPEACNSITh LEIU JEATEeIbHOCTH, MIAHUPOBATh,
OCYIIECTBIISTh, KOHTPOJUPOBATh M TPU HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO
NeATeILHOCTh, BRIOUpaTh Hanbonee d(PPeKTUBHBIC CITOCOOBI pelieHNs YIeOHbIX U
MO3HABATENbHBIX 33/1a4, CaMOCTOATEIIBHO COCTAaBJISATh WA KOPPEKTUPOBATH
MPEVIOKEHHBIM  AJITOPUTM  JIEMCTBUUA TIPA  BBINIOJIHEHWM 33JaHUA C YYETOM
MOJIYYeHHUS] HOBBIX 3HAHUU 00 M3y4daeMbIX OOBEKTaX — BEILECTBAX M PEAKIMSIX,
OLIEHUBATh COOTBETCTBUE IIOJYYEHHOIO PE3yJIbTaTa 3asBJICHHOW ILIEIH, YMEHUE

MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEJIAracMbl€ B YCIOBUHN 3aJaHUN.
INPEAMETHBIE PE3YJIBTATDBI



B cocraBe mpeaMETHBIX PE3YNBTaTOB 10 OCBOCHHUIO 00s3aTEIHLHOTO
coJlep>KaHMs, YCTAHOBJIEHHOTO JaHHOM denepaibHON paboyeil mporpaMMoH,
BBIICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCS HAay4YHbIE 3HAHUSA, YMEHHUS U CIOCOObI
JnercTBul, crnenuduueckue A IpeAMETHONM o0nacTu  «XUMHS», BB
JNEATEIbHOCTH 1O  IOJYYEHUIO HOBOTO  3HAHMS, €ro  HWHTEPHpPETALNH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xonIty oOydenust B 8 kiiacce nmpeIMeTHBIC PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX IMOHSATHUW: aTOM, MOJIEKYJa,
XUMHUYECKUN JJIEMEHT, IPOCTOE BELIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJICKYJISIpHAsE Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi J10JIsl XUMHUUYECKOTO JIEMEHTa B COCAMHEHUHU, MOJIAPHBIA 00BEM,
OKCHJ], KHCIIOTa, OCHOBAHHE, COJIb, JJICKTPOOTPULATEIBHOCTh, CTENEHb
OKHCIICHUS, XUMHUYECKasl peakius, Kiaccu(puKkaius peakiui: peaxiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- ¥ SHJOTEPMHUUYECKHUE PEAKIINH, TEIII0BOU A((EKT peakiinmu,
AIpO aTOMa, JJIEKTPOHHBIM CIOW aroma, aToMHas OpOUTallb, PaIUyC
aTOMa, XMMHUYECKasi CBs3b, MOJISIPHAS W HEMOJISIpHAs KOBAJICHTHAsl CBS3b,
WOHHAs CBSI3b, UOH, KATMOH, aHWOH, PacTBOp, MAaccoBas J0Js BEIIECTBA
(TpolieHTHAs! KOHIICHTPAIUs) B PacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH W
MPUMEHSTh 3TU OHATHUA MPU ONMKMCAHUU BELIECTB U UX MPEBPAIICHUN;

e HCIOJBH30BaTh XHWMUYECKYIO CHUMBOJHKY JJIS COCTaBJICHHUS (HOpMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpPENENATh BAJCHTHOCTh aTOMOB JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKHUCJICHHS  JJIEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
MPUHAJICKHOCTh BEIIECTB K OINPEACITEHHOMY KJIACCY COCAUHEHUM I10
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJeHTHas M HOHHAs) B
HEOPTaHUYECKUX COCANHEHUSX;

e packpbiBaThb cMbIciH [lepuonnueckoro 3akona JI. W. Menaeneena:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJioxkeHus B Ilepronuueckoil cucreme,
3aKOHOB COXPAaHEHHMS MAacChl BEUIECTB, ITOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YYE€HUSI, 3aKOHAa ABOTrapo;

e ONUCBHIBATh W XapakTepuszoBaTh TabMUuHy0 Qopmy Ilepuonnyeckon
CUCTEMbl XHUMHMYECKHUX JJIEMEHTOB: pa3iauyaTh IMOHATHUS «TJaBHAs
noarpymnma (A-rpymnmna)» u «mobounas nmoarpynna (b-rpymma)y, Mansie u



OONbIIME TIEPUOIBI, COOTHOCHTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmuie «llepuoanueckass cucremMa XxuMuyeckux osaementoB . .
MenjeneeBay C YHUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij s1pa, 00Ilee YUClIo dJIEKTPOHOB
U PaCTIPEIEIICHHUE UX TI0 SJIEKTPOHHBIM CJIOSIM);

e KJIACCH(PUIIUPOBATh XMUMHYECKHE DJIEMEHTHI, HEOPTAaHUUYECKHUE BEIECTBA,
XUMUYECKHE peaknuu (10 YHUCIy U COCTaBy YYaCTBYIOIIUX B PEAKITUU
BEIIECTB, M0 TEIJIOBOMY 3D (PexTy);

e XapakTepU30BaTh (ONUCHIBATH) OOIIME XUMHUYECKHE CBOICTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPIKIasi ONMMCAHNE MPUMEPAMU MOJICKYIISIPHBIX
ypaBHEHUM COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

e TPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KA4€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TIPOTCKAHUS XUMUYCCKUX TIPEBPAIICHUNA B
Pa3INYHBIX YCIOBHUSAX;

e BBIYUCIITH OTHOCHUTCIBHYIO MOJCKYJSIPHYIO W MOJISIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKON PEaKInu;

e TPUMCHATH OCHOBHBIC OTICPAIIMH MBICIUTEIHHOU NEATCIEHOCTH — aHAJIu3
U CUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluio, Kiaccu(ukaiuio,
BBISIBJICHUE TPUYMHHO-CICACTBEHHBIX CBSI3€d — JUISI M3YyYCHHS CBOWCTB
BCIIECTB M XHWMHUYECKHX pEaKIMi, eCTECCTBEHHO-HAYyYHBIC METOJIbI
MO3HAHUA — HAONIOJCHUE, W3MEpPEHHEe, MOJEIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN 1 MBICJICHHBIN);

e CIEAOBaTh TMpaBWJIaM  TIOJB30BaHUS ~ XMMHUYECKOW  TOCYAOM U
7abopaTopHbIM  000pYJIOBaHHWEM, a TaKKe TMpaBUjiaM OOpaIIeHUus C
BCIIECTBAMH B COOTBETCTBHUM C WHCTPYKIIUSMH II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OMBITOB IO TOJYYEHHUIO H COOUPAHHIO
ra3oo0pa3HbIX BelIeCTB (BOJOpOAA M KHUCJIOPOJa), MNPUTOTOBIICHUIO
PAaCTBOPOB C OMNPEACIEHHON MaCcCOBOM JI0JIEM PACTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacno3HaBaHUIO PACTBOPOB MIEIOYEH M KUCIIOT C MTOMOIIbI0 HHIUKATOPOB
(;makmyc, henondTanenH, METHIIOPAHXK U APYTHE).

K xoHIy oOydenus B 9 kiacce npeMeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e pacKpbIBaTh CMBICII OCHOBHBIX XHWMHMYECKHX TMOHSATHH: XUMHYECKUUI
DJIEMEHT, aTOM, MOJIEKyjla, HOH, KaTHOH, aHWOH, TPOCTOE BEIIECTBO,
CJIO)KHO€ BEIIECTBO, BaJIEHTHOCTH, 3JIEKTPOOTPHUIATEIHHOCTh, CTEIMEHb



OKHUCJICHHS, XUMUYECKasl PEaKITNs, XUMUIECKast CBs3b, TEIUIOBOU d(PdeKT
peakiuu, MOJb, MOJSPHBIA  00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HEBJIEKTPOJIUTHI, AJEKTPOJIUTHYECKAS [IUCCOLMAIMSA, PEAKIUH HOHHOIO
oOMeHa, KaTauu3aTop, XHMHUYECKOE paBHOBECHE, OOpaTUMble U
HEOOpaTUMBIE PEaKIMH, OKHUCIUTEILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKHUCIEHHME U  BOCCTaHOBJICHUE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3h (KOBAJICHTHAs, MOHHAs,
METAJIMYECKas), KpUCTANIMYECKash penieTka, KOpPpOo3usi METaJlIoB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO JOMyCTUMAas
koHueHTpanus [1/IK Bemectna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX [MOHATHA U
MPUMEHSITh 3TU TIOHSATHUS MPU ONMKMCAHUM BEIIESCTB U UX MPEBPAIICHUIH;
UCIIOJIB30BaTh XHUMHYECKYI0O CHMBOJIUKY JUISI COCTaBJCHUS (opmys
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIUN;

OMPENIENATh BAJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PpA3IUYHOTO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K
ONpeNeIEHHOMY KJIAacCy CO€IMHEHUNM 1o ¢GopmysaM, BHJI XHUMHYECKOU
CBs3M (KOBAJICHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPaX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA;

packpeiBath cMmbicn Ilepuogmueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHWE: OIKCHIBATh U XapaKTepU30BaTh
tabnnunyio Gopmy [lepuoanueckoil cUCTEMbl XUMHYECKHX 3JIEMEHTOB:
pasnuyaTh TOHATUS «TJaBHas mnoArpynmna (A-rpymnma)» U «modouyHas
noarpymnmna (b-rpymnma)», manbie u  OONbIIME TMEPUOABI, COOTHOCHUTH
0003Ha4YeHUsI, KOTOpPhIE MMEIOTCS B TEPUOAUYECKONM Taliuie, C
YUCJIOBBIMU  XapAaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XUMHYECKHUX
AJIEMEHTOB (COCTaB W 3apsia sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacnpeneneHue WX TI0 DJEKTPOHHBIM CIIOSIM), OOBSCHITH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHECHUI B
npejenax MajblX MEPUOJIOB U TJIaBHBIX MOATPYHI C YUYETOM CTPOEHUS HUX
aTOMOB;

KJIacCU(UIIMPOBATh XMMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIlECTBa,
XUMHUYECKHE peakiuu (10 YUCIY M COCTaBY YYACTBYIOLIUX B pPEAKIUU
BEILECTB, MO TEMJIOBOMY 3(PQEKTy, MO0 U3MEHEHUIO CTENEHEH OKHCIICHUS
XUMHUYECKUX IJIEMEHTOB);



XapaKTepu30BaTh (OMHCHIBATH) OOIMME U CHENUPUISCKUE XHUMHYECCKUE
CBOMCTBAa TPOCTHIX W CIOXHBIX BEIIECTB, MOJITBEpPXAasi OINHUCAHUE
IpUMEPAMH MOJIEKYJSIDHBIX U HMOHHBIX YPAaBHEHHMH COOTBETCTBYIOIIHX
XUMUYECKUX PEaKIIii;

COCTaBIISAITh YPABHEHUSI DJEKTPOIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJI0YEH U COJIEH, ITOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKINA HOHHOTO
oOMEHa, ypaBHEHHUS pPEaKIWi, MOATBEPKIAIONUX CYIIECTBOBAHUE
TEHETUYECKOU CBA3U MEXK/y BEUIECTBAMU PA3JIMUHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peaKUUn
MOCPEJICTBOM COCTABJICHUSI DJIEKTPOHHOTO OajaHCa ATHX PEaKIni;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOYKHOCTH TIPOTCKaHUS XUMUYECKHX TMPEBpAIICHUN B Pa3IUIHBIX
YCIIOBUSIX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJICKYJISAPHYIO M  MOJISIPHYIO MaccChl
BEILECTB, MAaCCOBYIO [OJII0 XHMHYECKOTO »3JIeMEHTa 10 (opmyie
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
10 YPaBHEHUIO XUMUYECKON PEaKInu;

coONIOaTh  MpaBuUjia  MOJB30BAHUA  XUMHYECKOM  TOCYAOoM |
Ja00paToOpHBIM  O0OPYJIOBAaHMEM, a TakXke TNpaBuiia oOpalieHust ¢
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIIUSMH TI0 BBIMIOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TONYYEHUI0O WU COOMPAHUIO
ra3000pa3HbIX BEIIECTB (aMMHUaKa U YTJIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIMH, TOJATBEPKAAIONINE  KayeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM IMMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapbonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI W3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHE B
BOJHBIX PacTBOpPaX HEOPTAHMYECKUX BEIICCTB;

MIPUMEHSATh OCHOBHBIC OIEpAIlMH MBICITUTEIIBHON NEATECILHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHUE, OOOOIIEHHE, CHUCTEMATU3AIMI0, BBISBICHUE
MPUYUHHO-CJICJICTBEHHBIX CBSI3€d — I WU3Y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKUX PEaKlUid, €CTeCTBEHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOMIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIIEPUMEHT (pealbHBIA H
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
No KoaunuecTBO 4acoB
HaumeHoBaHue pa3ieioB U TeM DJiIeKTpoHHbIe (HU(POBHIE)
n/ KoHTpoJibHbIE IIpakTH4eckue
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE PeCypPChl
n padoThI padoThI
Pazgea 1. [lepBoHayaibHble XUMHUYECKHE TOHATHUS
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U IMPAKTHYCCKOM 5 0 2 bubmorexa LHOK
' p https://m.edso0.ru/7f41837c
JIEATEeTLHOCTH YeJIOBEKa
bu6anoreka LIOK
1.2 B 15 1 0
CHICCTRA M XHMITHECKHE peaKiii https://m.edsoo.ru/7f41837¢c
Hroro no paszneny 20
Pa3nes 2. BaikHelilme npeacTaBuTe Il HEOPraHUYeCKUX BelllecTB
51 Boznyx. Kucnopon. Ilonsitue 06 6 0 0 bu6muoreka [JOK
' OKCHIax https://m.edso00.ru/7f41837¢c
59 Bonopon. ITonsitue o kucnorax u 8 0 1 bubnunorexa LIOK
' COMSAX https://m.eds00.ru/7f41837¢c
53 Bopa. PactBopsl. [lonsitue 06 5 1 1 bu6muoreka [JOK
' OCHOBAHUSIX https://m.edso00.ru/7f41837¢c
54 OCHOBHBIE KJIaCChI 11 1 1 bubmuorexa [{OK
' HEOPraHMYECKUX COEAMHEHMI https://m.edsoo.ru/7f41837c
Wroro no pazueny 30



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

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoauyeckas cucrema xumudecknx 3j1eMeHToB /I. U. MenaeneeBa. CTpoeHue aTOMOB.
XuMnueckas cBsizb. OKHCJIANTETbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN

[lepuoauueckuii 3aKOH U
31 [Tepuonnueckas cucrema 7 0 0 bu6nunoreka LIOK
' XHUMUYECKHX dJ1eMeHToB 1. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CTpoeHHe aToMa
Xumuueckas CBSI3b. By 10K
HOIHOTEKA
3.2 OxucnuressHo- 8 2 0 https://m.edso00.ru/7f41837c
BOCCTaHOBUTENBHBIE PEAKIINU
bu6anoreka LIOK
Hroro no pasery 15 https://m.edsoo.ru/7f41837c
bu6nuorexa [IOK
Pe3epBHOE Bpems 3 0 0 https://m.edsoo.ru/7f41837c
OBILIEE KOJIMYECTBO HACOB I10 68 5 5
[TPOI'PAMME



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

9 KJIACC

N KosunyecTBo 4acoB DJIeKTPOHHbIE
; HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/ KoHnTpoJbHbie IIpakTHYeckue
NPOrpamMmbl Bcero o0pa3oBaTejibHbIE
n padoThI padoTshI
pecypcbl
Pa3nes 1. BemecTBO M XMMHYecCKHe peaKIIuM
[ToBTOpEeHue u yriayonenue 3HaHUN
1.1 OCHOBHBIX pa3eNioB Kypca 8 5 1 0 bubmmorexa [JOK
' pasA P https://m.edso0.ru/7f41a636
KJlacca
12 OcHOBHBIE 3aKOHOMEPHOCTH 4 0 0 bubnuotexa [HOK
' XMMHYECKHX PEaKInii https://m.edso00.ru/7f41a636
13 DNEeKTPONUTHYECKAs JUCCOLUALIMS. 3 1 1 bubnmnoreka [JOK
' XHWMHMYECKHUE PEAKIIUU B PACTBOPAX https://m.edso0o.ru/7f41a636
Hroro no paszneny 17
Paspnen 2. HemeTa/uibl M UX COeAMHEHUS
OO6mrast XxapakTepucTrKa
2.1 XUMUYECKUX JIeMEeHTOB VIIA- 4 0 1 bubmmorexa [JOK
' https://m.edso0o.ru/7f41a636
rpynisl. ['anoressr



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

OO61as xapakTepucTHKa

bu6nuoreka [IOK
2.2 VIA- 6
XUMHACCIHX aneM__eHTOB https://m.edsoo.ru/7f41a636
rpyniel. Cepa u e€ coeTMHEHUS
OO6m1as XxapakTeprucTruKa
53 XUMHYECKHUX JIEMEHTOB V A- 7 bubmuorexa [JOK
' rpynmnsl. A30t, hocdop u ux https://m.edsoo.ru/7f41a636
COCIMHCHHMS
OO6m1ast XxapakTepucTruKa
54 XHMHYECKUX d1eMeHTOB [VA- 8 bubmmorexa [JOK
' IPYIIIBL. YTIEpOa U KPEMHUN U UX https://m.edso0o.ru/7f41a636
COCIMHECHHS
Hroro o pasneny 25
Pazgea 3. MeTasuibl M UX COeAMHEHM S
bu6nuoreka [IOK
3.1 i 4
Obume CroHCTBa METaNIOR https://m.edso0.ru/7f41a636
39 Baxuerime MeTamibl U UX 16 bubmuorexa [JOK
' COETMHEHHUS https://m.edso00.ru/7f41a636
Hroro no paszneny 20

Paznea 4. Xumus 1 oKpyskammas cpeaa



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

41 BemiectBa u Matepuansl B ;KM3HU 3 bu6nuoreka [IOK
' YyeJoBeKa https://m.edso00.ru/7f41a636
Wroro no pazueny 3
PesepBHOE BpeMs 3 Bubmaorexa ITOK
p p https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME



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




HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Ne KounyecTBO 4acoB
DJIeKTPOHHbIE
Hara uudposbie
n | Tema ypoka KonrTpoabubie | IlpakTuueckue
Bcero U3y4eHust o0pa3oBaTejibHbIE
/ padoThI padoThI
pecypcsl
n
IIpeamer xumMuu. Pojib XuMuu B bubmorexa [IOK
1 pedl ' 1 0 0 02.09.2024 https://m.edsoo.ru/ff0
JKA3HU 4yesoBeKka. Tenna u Bemecrna
d210c
[ToHsiTHE O METO/IaX TTO3HAHUS B bubmorexa OK
2 A 1 0 0 04.09.2024 https://m.edso0.ru/ffo
XUMHH
d227e
[Tpaktrueckas padota Ne 1 «IIpaBuia
a0O0THI B TaOOPATOPUHU U TTPUEMBI bubmorexa LHOK
3 P patop P 1 0 1 09.09.2024 https://m.edsoo.ru/ff0
oOpailieHus ¢ 1abopaTOPHBIM 423dc
000pyI0OBaHUEMY -
Yucteie BemecTBa 1 cMecu. CriocoObl bubmorexa [TOK
4 . ' 1 0 0 11.09.2024 https://m.edso0.ru/ff0
paszeneHus cMecei 426ca
[TpaxkTrueckas padota Ne 2 bubmuoreka [JOK
5 «Paznenenue cMmeceii (Ha mpumepe 1 0 1 16.09.2024 https://m.edsoo.ru/ff0
OYMCTKHU TTOBAPCHHOM COJIH )» d28c8
but6mmoreka [IOK
6 ATOMBI U MOJIEKYJIBI 1 0 0 18.09.2024 https://m.edsoo.ru/ff0
d2a6c¢



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

XuMHYeCcKUe dJIEMEHTRI. 3HAKU

bubnunoreka LIOK

7 23.09.2024 https://m.edsoo.ru/ff0
(CMMBOJIBI) XUMHUYECKHUX 3JIEMEHTOB
d2be8
XUMHYECKHE DJIEMEHTHI. 3HAKH bubmorexa LIOK
8 ' 23.09.2024 https://m.edsoo.ru/ff0
(CMMBOJIBI) XUMHUYECKHUX JIEMEHTOB
d2be8
bubnunoreka LIOK
9 [TpocThie U CIIOKHBIC BEIIECTBA 25.09.2024 https://m.edsoo.ru/ff0
d2a6¢
bubnunoreka LIOK
10 | ATOMHO-MOJICKYJIIPHOE YUCHUE 30.09.2024 https://m.edsoo.ru/ff0
d2d50
3aKO0H IMOCTOSHCTBA COCTaBa BEILIECTB. bubmnoreka IIOK
11 | Xwumnueckas ¢popmyna. BageHTHOCT 02.10.2024 https://m.edsoo.ru/ff0
aTOMOB XMMHYECKHUX JICMECHTOB d2eae
OTHOCHTENbHAS aTOMHAs Macca bubmorexa LHOK
12 ) 07.10.2024 https://m.edsoo.ru/ff0
OTHOCUTENBHAS MOJIEKYJISIpHAsI Macca
d323c
MaccoBas 10511 XMMHYECKOTO bubmorexa LIOK
13 g 09.10.2024 https://m.edsoo.ru/ff0
3JICMEHTA B COCTMHEHUH 4350¢
KomuuecTBo BemecTBa. Moiib bubmorexa HOK
14 M m ’ ’ 14.10.2024 https://m.edsoo.ru/ff0
oJIIpHAas Macca 45230
®dusndecKkue 1 XUMHYCCKUE SIBJICHUS bubmmorexa HOK
15 ' 16.10.2024 https://m.edso0.ru/ff0

XuUMHYecKas peakius

d37fa



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

[Ipu3Hakuy u ycioBus NPOTEKAHUS

bubnunoreka LIOK

16 N 21.10.2024 https://m.edsoo.ru/ff0
XUMHUYECKHUX PEAKITHIA 43416
3aKOH COXpaHCHHS MAaCcChl BEIISCTB bubmorexa HOK
17| o P HIeeTe: 23.10.2024 https://m.eds00.ru/ffo
UMUYECKHE YPABHCHHUS d43b38
Berauciienus konmudecTBa, MacChl bubmuoreka [{OK
18 | BemecTBa 1o ypaBHEHHIM 04.11.2024 https://m.edsoo.ru/ff0
XUMUYECKUX PEaKIui d5708
Knaccudukanuss XuMuaeckux bubmmoreka [JOK
19 | peakmuii (CoenMHEHUS, PA3IOKCHHS, 06.11.2024 https://m.edsoo.ru/ff0
3aMeIIeHus, 0OMeHa) d3f34
M. B. JIoMOHOCOB — y4€HBIii- bubmuoreka [IOK
20 | osaukioneauct. O600IIeHHE 1 11.11.2024 https://m.edsoo.ru/ff0
cucTeMaTu3alnus 3HaHui d40c4
bubnunorexa LIOK
K 6ota Nel
p1 | T OHTPOJDHAA PabOTa T2t MO TEME 13.11.2024 https://m.eds00.ru/ff0
«BemiecTBa U XUMUYECKUE PEAKITHID)
d4290
Boznyx — cmecs razos. Coctan bubmuorexa [JOK
22 | Bo3myxa. Kucmopom — smeMeHT u 18.11.2024 https://m.edsoo.ru/ff0
npocrtoe BeuectBo. O30H d448e



https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e

®Ou3nvecKue U XUMUYECKHE CBOMCTBA bubnuorexa [JOK
23 | kwuciopoja (peakiuu OKUCIICHHUS, 20.11.2024 https://m.edsoo.ru/ff0
ropenue). [lorsTue 06 oxcuaax d4614
Crioco0bI MOTy4eHHS KHCIIOPO/Ia B bubnmnoreka HOK
24 | mabopaTopuu M MPOMBIIIICHHOCTH. 25.11.2024 https://m.edsoo.ru/ff0
[Ipumenenne kuciaopoaa d497a
TennoBoii 3¢ ekt XuMuIecKoi
CaKIIMH, TIOHSATHUE O bubmorexa HOK
pg | Peakii, 27.11.2024 https://m.edsoo.ru/ff0
TEPMOXUMHUYECKOM ypaBHEHUH, IK30- 44790
U DHJIOTEPMUYECKUX PEAKIUIX
Tonnuso (He(Th, yroiab U METaH). bubmuoreka [IOK
26 | 3arpsi3HEHHUE BO3IyXa, CIIOCOOBI €T0 02.12.2024 https://m.edsoo.ru/ff0
MPEIOTBPALIEHUS d4cda
[Tpaktuyeckas padora Ne 3 o Teme bubmmnorexka HOK
27 | «llomyueHue u cobnpanue 04.12.2024 https://m.edsoo.ru/ff0
KHCJIOPO/Ia, N3yYCHHE eTO CBOMCTBY ddae2
Bonmopon — anemeHT u mpocToe bubmorexa HOK
28 AOPOA P 09.12.2024 https://m.edsoo.ru/ff0
BelecTBO. Haxoxxaenue B npupoje
d4ddo
Du3nYECKne U XUMUYECKUE CBOMCTBA bubmorexa [IOK
29 11.12.2024 https://m.edsoo.ru/ffo

Bojiopoja. [IpumeHenue Bojopoia

d4ddo
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bubnunoreka LIOK

30 | IlousATHe O KHCIOTaX M COJIIX 16.12.2024 https://m.edsoo.ru/ff0
d50d2
CriocoOBl OJYYEHHS BOIOPOIA B bubmorexa LIOK
31 5 i AOPOA 18.12.2024 https://m.edsoo.ru/ff0
nabopaTopuu 44ddo
[IpakTuueckas padora Ne 4 o reme bu6nuoreka [JOK
32 | «llomydenue u coOMpaHue BOIOPO/a, 23.12.2024 https://m.edsoo.ru/ff0
M3yYEHHUE €r0 CBOMCTB» d4f42
. . bubnuorexa [JOK
33 IZIOMPHHH 00D rasos. Jaxon 25.12.2024 https://m.edso00.ru/ff0
Boraipo d542e
Brruucienus o0b€Ma, KOJIHYECTBA bu6nuorexa [IOK
34 | BemiecTBa rasa 1o ero H3BeCTHOMY 13.01.2025 https://m.edsoo.ru/ff0
KOJIMUECTBY BEIIECTBA MK 00BEMY d55a0
Brrunciaenus 008MOB Ta30B 10 bubnunorexa LIOK
35 | ypaBHEHHIO pEaKIH Ha OCHOBE 15.01.2025 https://m.edsoo.ru/ff0
3aKOHA OOBEMHBIX OTHOIIIEHUH Ira30B d5708
dusnyeckre 1 XUMHUYECKHE CBOIICTBA bubnnorexa [IOK
36 20.01.2025 https://m.edsoo.ru/ff0
RO d587a
. bubnunoreka LIOK
T 0
37 Cocras ocHosanmil. Ionstue o 22.01.2025 https://m.edsoo.ru/ff0

HHJIUKaTopax

d59e2
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Bopa xak pactBoputes.

HacrImeHHbIe 1 HEHACHIIIIEHHEIE buGnuorexa [IOK
38 m B 27.01.2025 https://m.eds00.ru/ff0
pacTBOpBL. MaccoBas 70151 BEIIeCTBa d5b40
B PacTBOpE
[IpakTudeckas padora Ne 5 mo Teme
«ITpurorosieHne pPacTBOPOB C buGnuorexa [IOK
39 PUTOTOBICHHE PACTBOPOB € 29.01.2025 https://m.eds00.ru/ff0
onpeeIEHHON MacCOBOM JoJiei d5eba
PacTBOPEHHOIO BEIICCTBAY
bubnunoreka LIOK
02
40 Konpomnas pagora Ne2 no rewe 03.02.2025 https://m.edsoo.ru/ffQ
«Kucnopoa. Bogopoa. Boga»
d6342
Oxkcuppl: coCcTaB, KiacCU(pUKAIUS bubmiorexa LIOK
41 AIBL: ’ T, 05.02.2025 https://m.eds00.ru/ff0
HOMEHKJIaTypa 46646
[Tonydyenue u XxuMHuyeckue cBOWCTBa bubmuoreka [IOK
42 | KHCIOTHBIX, OCHOBHBEIX U 10.02.2025 https://m.edsoo.ru/ff0
aM(}OTepHBIX OKCUJIOB d664e
OcHoBaHHUsI: cOCTaB, KJ1accu(UKaIHs bubmorexa HOK
43 ) ’ 1, 12.02.2025 https://m.edsoo.ru/ff0
HOMEHKJIaTypa d67ca
ITonyuenue 1 XUMHUYECKHE CBOMICTBA Bubmorexa IOK
44 ¥ . 17.02.2025 https://m.edsoo.ru/ff0
OCHOBaHUI
d67ca
Kucnotel: coctaB, kmaccuduxarms bubmmorexa TIOK
45 ' : e, 19.02.2025 https://m.eds00.ru/ffo

HOMEHKJIaTypa

dfee2
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[TomydyeHnue 1 XMuMHYECKHUE CBOMCTBA

bubnunoreka LIOK

46 24.02.2025 https://m.edsoo.ru/ff0
KHCIIOT
dfee2
Conu (cpeanue): HOMEHKIATypa, bubnuotexa [JOK
47 | cmocoObl MONTYYCHHS, XUMHUECKUE 26.02.2025 https://m.eds00.ru/00
CBOMCTBaA ad9474
[IpakTuueckas padora Ne 6. Pemenue
IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME bubmmorexa [JOK
48 P g 03.03.2025 https://m.edso00.ru/00
«OCHOBHBIE KJIACCHI HEOPTaHMYECKHUX
. ad9b7c
COCIIMHECHU I
['eHeTnyeckas CBSI3b MEXAY KlaccaMu brbmmorexa [JOK
49 YK 05.03.2025 https://m.eds00.ru/00
HEOPraHMYECKUX COCAMHEHUN 249350
O000I11IeHNE U CUCTEMATU3AIHS bubnmorexa HOK
50 N 10.03.2025 https://m.edso0.ru/00
3HAHUU
ad9ch2
KonTtponbhast padora Ne3 o reme bu6muoreka [JOK
51 | "OcHOBHBIE KJIaCCHI HEOPTAHUIECKHUX 12.03.2025 https://m.eds00.ru/00
coenuHeHun" ad9ela
[lepBble MOMBITKU KIACCU(PHUKALIMN bu6muoreka [JOK
52 | xuMuYeckux 3neMeHToB. [loHsTHE O 17.03.2025 https://m.eds00.ru/00

rpynmnax CXOAHbIX 3JICMCHTOB

ad9ffa
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Ileproanueckuii 3aKOH U
Ilepnonnueckas cucrema

bubnunoreka LIOK

53 19.03.2025 https://m.eds00.ru/00
XHUMHYECKHX dj1eMeHToB 1. 1.
adab2c
Meupeneena
bubnunoreka LIOK
54 | Ilepumopsl, Tpynibl, MOATPYIIIIBI 31.03.2025 https://m.edso00.ru/00
ada52c
Ctpoenue atomoB. CocTaB aTOMHBIX bubsmorexa [IOK
55| P o ‘ 02.04.2025 https://m.eds00.ru/00
anep. 3otombl ada34?
CtpoeHue IeKTPOHHBIX 000I04EK bubnuoreka [IOK
56 | aromoB 3nemenToB Ileproamueckoit 07.04.2025 https://m.eds00.ru/00
cucremsl J[. 1. Menaeneena adabbc
XapakTepucTuka XMMHYECKOTO
9JIEMEHTA TI0 €T0 TIOJIOKEHUIO B bubmorexa [JOK
57 n . " 09.04.2025 https://m.edso00.ru/00
epuoanyeckoi cucreme /. U. adas24
Menpeneena
3nauenue [lepuonnyeckoro 3aKoHa
Il pa3BUTHUS HAYKW U TIPAKTHKH. J] bubmorexa LIOK
5g | P A ) pu o 14.04.2025 https://m.eds00.ru/00
N. MenneneeB — yd€HbIH, IEAAror u
ada96e
IpaXKTaHUH
Pe3epBHbIit ypok. O60011€HNE U bubmuorexa [JOK
59 | cucremaTu3zaunus 3HaHUH / 16.04.2025 https://m.edsoo.ru/00
Bcepoccuiickas npoBepodHas pabora adb33c
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bubnunoreka LIOK

60 | HMonHasg xumuyeckas CBA3b 21.04.2025 https://m.edso0.ru/00
adac34
DIIEKTPOOTPULIATETLHOCTH AaTOMOB Bubmiorexa HOK
61 pooTp 23.04.2025 https://m.eds00.ru/00
XAMHYECKHUX JIEMEHTOB
adaab8
KoBanenTHas HenossipHas Bubmiorexa OK
62 P 28.04.2025 https://m.eds00.ru/00
XUMHYECKasl CBS3b
adaab8
bubnuoreka [{OK
63 | CreneHs OKUCIECHUSA 30.04.2025 https://m.edso0.ru/00
adae28
OKUCIUTENBHO-BOCCTAHOBUTEIIBHBIE Bubmrorexa LIOK
64 05.05.2025 https://m.edso0.ru/00
PeaKtH adb076
bubmnoreka IIOK
65 | OKHUCIUTENU U BOCCTAHOBUTEIIN 07.05.2025 https://m.edso0.ru/00
adb076
KonTponbnas padota Ne4 o teme
«CTtpoenue aToMa. XUMHUYECKas Bubmorexa IIOK
66 P B N 12.05.2025 https://m.eds00.ru/00
cBs3b» / Beepocceuiickast adbas6
npoBepouHas paborta B
KoBaneHTHas noyisipHasg XUMUAUECKAs bubmorexa LIOK
67 P 14.05.2025 https://m.eds00.ru/00

CBA3b

adaab8
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PesepBHelit ypok. O600IICHHE 1

CUCTEMATHU3ALIMS 3HAHUH 110 TEME Bubmorexa LIOK
68 1 19.05.2025 https://m.edso0.ru/00
«Ctpoenue atoma. XuMHYECKast
ad9ch2
CBA3bY»
. bubnunoreka LIOK
P . 0600
69 | o CPBHPIH YPOK- LIDODMICHHC H 1 21.05.2025 https://m.edso0.ru/ffo
cucreMaTtni3anuia 3HaHUN
d61c6
OBUIEE KOJIMYECTBO YACOB I10 69

[TPOTPAMME
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9 KJIACC

Ne KoauuecTBO 9acoB
JJIeKTPOHHBIE
Hara undgposbie
n | Tema ypoka Kourpoabnbie | [IpakTnuyeckue
Bceero U3ydeHust o0pa3oBaTe/ibHBI
/ padoThI padoThbI
e pecypcbl
n
Ilepnonnueckuil 3aK0H.
bubmuorexa [JOK
[Tepuoanueckas cucrema
xiniaeckix semerros 1, V1 1 0 0 https://m.eds00.ru/0
T 0adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHHUH bubnuoreka [IOK
CBOMCTB XMMHUYECKHX DJIEMECHTOB 1 0 0 https://m.edsoo.ru/0
MIEPBBIX TPEX NEPUOA0B Oadb6b6
Knaccudukanms 1 HoMeHKIaTypa bubmorexa LIOK
OB AIMCCKIX BElICCTE 1 0 0 https://m.edso00.ru/0
P B Oadb7e2
. bu6mmoreka [JOK
Bupr XUMHUY€ECKOH CBA3U U THUIIEI
1 0 0 https://m.edso00.ru/0

KpUCTAJNINICCKUX peI_HéTOK

Oadbacb
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Kontponbnas padota Nel o reme

5 «IToBTOpeHue u yriyOneHue 3HaHUIA
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiacca
Kiaccudukanms XumMuaeckux bubnmorexa LOK
6 . https://m.edso0.ru/0
€aKIMii 110 Pa3IMYHbIM NPH3HAKAM
peaxtt p p Oadbcb0
[TonsiTHE O CKOPOCTH XMMHYECKOM bubnnoreka [JOK
7 peakuuu. [loHsITHE O TOMOTEHHBIX U https://m.edsoo.ru/0
TE€TEPOTECHHBIX PEAKIUIX Oadbe9a
[loHsATHE 0 XUMHYECKOM PaBHOBECHH.
@akTOophl, BIUSAIOIINE HA CKOPOCTh bubmmorera [OK
8 PP . https://m.edso0.ru/0
XUMHAYECKOH PEAKIIMU U MOJ0KEHNE
peakdl Oadc28c
XUMHUYECKOTO PAaBHOBECHS
bu6mmoreka [IOK
OKMCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC
9 https://m.edsoo.ru/0
€aKIUU
peakit Oadcade
Teopus 31€KTPOIUTHYECKON bubnmoreka [JOK
10 mucconuanyu. CUIbHBIE U CIIa0bIe https://m.edsoo.ru/0

SJICKTPOJIHUTEI

Oadcd68
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bubmuorexa [JOK

11 | Honnble ypaBHEHUS peakLMi https://m.edso0.ru/0
0add448
XUMHUUYECKHEe CBOMCTBA KUCIIOT U bubnuorexa [JOK
12 | ocHoBaHMii B CBETE MPECTABICHUN https://m.edso0.ru/0
00 PJICKTPOJUTHYECKON JUCCOIHAITTT Oadd5d8
XUMUYECKHE CBOMCTBA COJIEH B CBETE bubnuorexa [JOK
13 | npencraBneHuii 06 https://m.edso0.ru/0
AJICKTPOJUTUYECKON JTUCCOIHAITIT Oadd8b2
bu6nmoreka [JOK
14 | IlonsTue o ruaponuse coynen https://m.edso0.ru/0
0add9d4
bu6mmorexa [IOK
O06o00611eHre U cucTeMaTH3amus
15 Hvl B https://m.edsoo0.ru/0
SHAHHH Oaddd12
[IpakTuueckas padora Ne 1. bubnuoreka [IOK
16 | «PemeHne sKCIepUMEHTAIBHBIX https://m.edso0.ru/0
3a1a9)» Oaddbfa
KonTponbnas padora Ne2 o teme bubnuoreka [IOK
17 «ONEKTPOTUTHYECKAS TUCCOLIUAIINS. https://m.edsoo.ru/0

XUMUYECKUE peaklui B PaCTBOPAX»

OaddecO
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OO01as xapakTepUCTHKA raJOreHOB.

bubmuoreka [JOK

18 | Xwumuyeckue CBOMCTBA HA MPUMEPE https://m.edso0.ru/0
xJ10pa Oaddfe2
XnopoBogopoa. CossiHas KUCIOTA, bubnuorexa [JOK

19 | xumHueckue CBOICTBa, MOIyUEHUE, https://m.eds00.ru/0
MPUMEHEHUE Oadel04
[IpakTuueckas padora Ne 2 o Teme bubnuorexa [JOK

20 | «Ilomy4yeHue CONSIHON KUCIOTHI, https://m.edso00.ru/0
HU3y4YEHUE €€ CBOKCTBY» Oade348
Beruncnenus no ypaBHeHUSIM bubnnoreka [JOK

21 | XHMMHUYECKUX pEeaKIMi, eCIH OJUH U3 https://m.edso0.ru/0
peareHToB J1aH B U30BITKE 0ade488

bu6mmoreka [IOK
OO01mas xapakTepuCcTUKa SJIEMEHTOB
22 VIA https://m.edsoo.ru/0
TPYIHIBE Oade64a
ANIOTpOTTHBIE MOIU(DUKAITUU CEPBHI.
HaxoncI::[eHHe cepsl nq)eé COGI[I/IHGII){I/Iﬁ bubmorexa HOK
23 P https://m.edso0.ru/0

B IIpUpoJie. XUMHUYECKHUE CBOMCTBA
cephl

Oade64a
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CepoBogopo, ctpoeHue, (U3HIECKUe

bu6mmoreka [IOK

24 _ https://m.edso0.ru/0

U XMMHYECKHE CBOMCTBA 0ade802

Oxkcunpl cepbl. CepHasi KMCIIOTA, bubnuorexa [JOK
25 | ¢usnYecKue U XUMHYECKUE CBOMCTRA, https://m.edso0.ru/0

HpUMeHeHne Oadea28

XHAMHMYECKHUE PEAKIMH, JIEKALUE B

OCHOBE MPOMBIIIJIEHHOTO CIIoco0a

MOJTyYEHUSI CEPHOM KUCIOTHI bubmmorexa [JOK
26 i P ' https://m.edso0.ru/0

XHWMHUYECKOE 3arpsi3HEHUE

. Oadec8a

OKpY’Karolllel Cpe/ibl COeAMHEHUSIMU

cepbl

Brruncnenne MaccoBO 10K BBIXO/1a bubmmorexa [OK
27 https://m.edso0.ru/0

MPOJYKTa PeaKiuu 0adecsa

OO01mas xapakTepuCcTUKa SJIEMEHTOB

VA-rpynimsl. A30T, paclipoCTpaHEeHHE bubmmorexa [OK
28 PYTHIEL. > Pacipocip https://m.edsoo.ru/0

B IIpUpoze, Gu3nvecKue 1
XUMUYECKHUE CBONCTBA

Oadeeab
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AMMuak, ero ¢puznyueckue u

bubmuorexa [JOK

29 | XWMHYECKHE CBOMCTBA, OJYUYCHHE U https://m.edso0.ru/0
MPUMEHEHUE 0adf004
[TpakTuyeckas padora Ne 3 o Teme bubnuoreka [IOK

30 | «llomyueHnue amMmmHaKa, U3y4YeHUE €TO https://m.edso0.ru/0
CBOUCTBY» 0adf180
A3oTHas KucnoTa, e€ pusnyeckue u bubmorexa LHOK

31 . https://m.eds00.ru/0
XMMUYECKHE CBOWCTBA 0adf306
Hcnonb30BaHne HUTPATOB U COJIEN
aMMOHMS B KAYECTBE MUHEPAJIbHbBIX bubnuoteka [JOK

32 | ynoOpenuil. Xumuueckoe https://m.edsoo.ru/0
3arpsi3HEHKE OKPYKAOIIEH Cpe/Ibl 0adf518
COEIMHEHUSIMH a30Ta
®docdop. Oxcnn pochopa (V) u bubnmoreka [JOK

33 | docdopHnas kucnora, pu3NIECKUE U https://m.edso0.ru/0

XMMHYECKHE CBOMCTBA, MOJTyYCHUE

Oadf68a



https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a

Hcnonp3oBanue GocdaToB B
Ka4yecTBE MUHEPAIbHBIX yI0OpEHUH.

bu6mmoreka [IOK

34 3 . https://m.edsoo.ru/0
arpsi3HEHUE IPUPOJTHOMN CPEIbI 0adfc20
dbocharamu E—
Yraepon, paclipocTpaHEHUE B bubnuorexa [JOK
35 | mpupoje, Gpu3HUecKue 1 XUMHYCCKHE https://m.edso0.ru/0
CBOMCTBA Oadfd9c
Oxcunsl yriaepona, ux pusndeckue u
yHIEP . ® bubnnorexka [JOK
XUMHYECKHE CBOICTBA.
36 https://m.edso0.ru/0
DKoJoru4eckue npooIemsl,
Oadfebe
CBs3aHHBIE ¢ OKcuaoM yriaeposa (IV)
bu6mmoreka [IOK
37 | YronpHas KUCIOTa U €€ CONU https://m.edso0.ru/0
0ae006¢
[IpakTuueckas pabora Ne 4 o Teme
"[Tomy4yenune yriieKucioro rasa bubmotexa [JOK
38 ' https://m.edso00.ru/0

KadectBennas peakius Ha kapOoHaT-

HOH

0ae027e



https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e

HepBOHa‘laﬂbHHe IIOHATHS 00

bubmuoreka [JOK

39 | opraHMYECKHX BEIIECTBAX KaK O https://m.edso0.ru/0
COCAMHEHHUSX YIJIepo/ia 0Oae054e
bu6mmoreka [IOK
40 | KpemHuii u ero coeuHEHHUS https://m.edsoo.ru/0
0ae080a
[IpakTuueckas pabora Ne 5. Pemenue
bu6mmoreka [IOK
AKCIICPUMEHTAIIBHBIX 33724 110 TEME
41 . https://m.edso0.ru/0
«Baxnelme HeMeTalTbl ¥ UX
Oae0bf2
COCTUHEHUS
KonTtponbHast pabota Ne3 o reme bubnnorexka [JOK
42 | «Baxueinme HeMETaIbl U UX https://m.edso0.ru/0
COCIUHEHUS 0ae0el8
OO0mmas XxapakTepuCTHKa XUMHUIESCKUX
3JICMEHTOB — METAJLIOB.
bu6mmoreka [JOK
MeTtanauueckas CBSI3b U
43 https://m.edso0.ru/0

MeTaJUTNYeCKas KpUcTajIndeckas
pemérka. PU3NYECKUe CBOMCTBA
METAJUIOB

0ael03e



https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e

XHUMHUYECKHE CBOMCTBA METAJLIIOB.

bubmuorexa [JOK

44 | DaeKTpOXUMHUYCCKUN P https://m.edso0.ru/0
HanpsH>KEHUHA METaJIOB 0aell56
OO6mmwme crmocoOb! MOTyYeHUS
MetasuioB. CrutaBel. Beruncienus no bubnuorexa [JOK
45 | ypaBHEHMSIM XUMHUYECKHX PEaKIIHii, https://m.edso0.ru/0
€CIIA OJINH W3 PEAreHTOB COJCPKUT 0Oaell56
MIPUMECH
bubmuorexa [JOK
46 | IloHsATHE O KOPPO3UH METAIIOB https://m.edso0.ru/0
0ael278
bu6mmoreka [JOK
47 [I{enouHble METAIIITBI https://m.edsoo.ru/0
0ael4b2
OKCHUIBI U THAPOKCUILI HATPUS U Bubmorexa ITOK
48 B P P https://m.edso0.ru/0
0ael4b2
bubmuorexa [JOK
Illenoyno3eMenbHBIE METATIIBI —
49 R https://m.edso0.ru/0
I Oael5e8
bu6mmorexa [IOK
50 | Baxneiimme coeTMHESHUS KaIbIUs https://m.edso00.ru/0
0ael5e8
51 O06o001eHre U CHCTEMAaTH3aIIHS

3HaHUHU



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

JKEcTKOCTh BOABI U CIIOCOOKI €8

bubmuorexa [JOK

52 https://m.edso00.ru/0
yCTpaHEHUS 0ae1886
[IpakTuyeckas pabora Ne 6 o Teme bubnuoreka [IOK

53 "XEcTKoCTh BOABI U METOIBI €€ https://m.edsoo.ru/0
yCTpaHeHus" Oaelae8

bu6mmoreka [IOK

54 ANIOMUHHUI https://m.edsoo.ru/0

Oaelc64
AMdoTepHbIe CBOMCTBA OKCHIA U bubmorera [JOK

55 P https://m.eds00.ru/0
THJIPOKCH]IA Oaelc64

bu6mmoreka [JOK

56 | XKeneso https://m.eds00.ru/0

0aeld86
bu6mmorexa [IOK
Oxcupl, TUIPOKCHUIBI U COJIH JKeJie3a

57 I . https://m.edso00.ru/0
(I1) u xxeneza (III) 0263566

58 O0001IeHE U CUCTEMATH3AIUA
3HAaHUH
ITpakTuyeckas pabora Ne 7. Pemenue
SKCIIEPUMEHTAIBHBIX 3a1a4 I10 TEME bubmmorexa [TOK

59 P A https://m.edso00.ru/0

«Ba)xaelme MeTayuibl U X
COEIUHEHUS)

0ae3de8



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8

Brrancnenus no YpaBHCHUAM
XHUMHUYCCKUX pCaKHHﬁ, €CJIM OAUH U3
pE€arcHTOB JaH B H30BITKE WUJIH

bubmuorexa [JOK

60 COZEPIKUT IIPpUMeECU. BrruncieHus https://m.eds00.ru/0
ACPIRIT TP ' 0ae1750
MacCcOBOM JOJIH BBIX0JIa MPOAYKTA
peaknuu
61 O00011IeHIE U CUCTEMATU3AIUS
3HAHUHU
KonTponbnas padota Ne4 o teme
62 «Baxuelmue MeTaibl U UX
COEIUHEHND)
BemectBa 1 Matepuansl B brbmiorexa [IOK
63 OBCEIHERHOM SIAHH TeNOBEKA https://m.edso00.ru/0
OBCEIHEBHO 3 eJIOBE 026350
XUMHUYECKOE 3arpsi3HEHUE bubmuorexa LIOK
64 . https://m.edsoo.ru/0
OKpYKaroIIel CpeIbl 0364270
bu6mmoreka [JOK
Ponps xumuu B pemreHnn
65 S KOIOLIECKIX IDOBIEM https://m.edso00.ru/0
. oo 0ae4270
N bu6mmoreka [IOK
PesepBHsblil ypok. O0001MIEHNE U
66 P P m https://m.edso0.ru/0

cUCTeEMAaTH3alusd 3HaAaHUN

0ae0d0a



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

PesepBHelil ypok. O000IICHHE 1

bu6mmoreka [IOK

67 . 1 https://m.edso0.ru/0
cUucTeMaTU3al s 3HaHUI 0adb33c
. bu6mmoreka [IOK
P . 0600
68 C3epBHBIM ypOK. V0O ?leHHe u 1 https://m.edso0.ru/0
CHCTEeMaTU3alusa 3HaHUN 0ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HNHTEPHET

bu6morexa [IOK

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