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IMNOACHHUTEJIBHASA 3AIINCKA

[IporpaMma 1O XUMHM Ha YPOBHE OCHOBHOIO O0OIIEro oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE TpeOOBaHWU K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeILHON MPOrPaMMBbl OCHOBHOTO O0IIIEro 00pa3oBaHus, MIPEACTABICHHBIX
B ®I'OC OO0, a Ttakxke Ha OCHOBE (QenepaabHON pabodeid MporpaMMbl
BOCITUTAHUS U C YYETOM KOHIEIIIMHU MPEnoaaBaHusi yaeOHOTo npeameTa « XuMush»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanum.

[Iporpamma mo Xxumuu JOa€T TpEACTaBICHHUE O LENAX, OOIIed cTpareruu
OOy4YeHHMs, BOCIHTAHHMS ¥ Pa3BUTUSA OOYYAIOIMUXCS CpPEICTBAMH Y4eOHOTO
npeameTa, YCTaHABIIUBAET o0s13aTeNbHOE IpEeAMETHOE coJiepKaHue,
peaycMaTpUBaeT paCIpEeleIeHue €ro Io KilaccaM M CTPYKTYpHUPOBAaHHUE 10
pazieliaM M TeMaM IMPOrpaMMbl IO XHMHHU, OINPEIENseT KOJWYECTBEHHBIE W
KaueCTBEHHbIC XapaKTePUCTUKHU COJIepKaHMUs, PEKOMEHIYEMYIO
MOCJIE0BAaTEIbHOCTh W3YYEHHS] XHUMHUU C YYE€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBsI3€H, JIOTUKM y4yeOHOTO IMpoilecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYaroUIUXCs, OMNpPEAeNseT BO3MOXHOCTH TMpeaMera  Jyis
peanuzanuu TpeOOBaHMI K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHusl, a Takxke TPEOOBaHUM K
pe3yJibTataM 00y4YeHHs] XUMUU Ha YPOBHE 1I€JIed U3yUYEHUs MPEAMETAa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATENHLHON JEATEIbHOCTH O00yYarouerocs MO OCBOCHHIO
y4eOHOTr0 CO/Iep>KaHMUS.

3HaHUWE XHUMHUHU CIYXUT OCHOBOU Juisi (OPMUPOBAHHUS MHUPOBO33PEHUS
o0Oyy4arolierocsi, €ro MpeAcTaBICHUA O MAaTEPHAIbHOM E€IUHCTBE MHUPA, BAKHYIO
poJib UrparoT (QopMUpYEMble XUMUEWU MPECTABICHUS O B3aWMOIPEBPAILICHUIX
PHEPTUM M 00 HBOJIIOIUMU BEIIECTB B MPUPOJE, O MyTAX PEHICHHUS TI00aIbHBIX
npoOJjieM yCTOWMYMBOTO Pa3BUTHS YEJIOBEUECTBA — CBHIPbEBOM, IHEPreTUUYECKOM,
MUIIEBON U SKOJIOTMYECKON 0€30MacHOCTH, MPOOJIEM 3IPaBOOXPAHEHUSI.

N3ydyenne xumun:

CIIOCOOCTBYET  pealm3alid  BO3MOXKHOCTEH  JJii  CaMOpas3BUTHUS |
dbopMupoBaHUs KyJIbTYPbI JUYHOCTH, €€ 00I11Iel U (PYHKIIMOHATBLHON I'PaMOTHOCTH;

BHOCUT BKJaJ B ()OPMUPOBAHUE MBINUICHUS W TBOPUYECKUX CIOCOOHOCTEM
OoOy4Yaromuxcs, HABBIKOB HMX CaMOCTOSITETbHOM Yy4yeOHOM  JIeSITEIBHOCTH,
DKCIIEPUMEHTATIBHBIX M HCCIEJOBATCIIbCKUX YMEHUH, HEOOXOIUMBIX KaK B
MTOBCEIHEBHOM KM3HH, TaK U B MPO(HECCHOHAIBHOM JICITEIIHHOCTH;

3HAKOMUT CO CHENU(PUKON HAYYHOTO MBINUICHUS, 3aKIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsIIa HA €JMHCTBO MPUPOBI U YEIIOBEKA, SIBJISICTCS OTBETCTBEHHBIM
3TanoM B (JOPMUPOBAHUH E€CTECTBEHHO--HAYYHOW TPAMOTHOCTH OOYJArOIINXCS,



cioco0CTBYeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOUICHHSI K €CTECTBEHHO-
-HAYYHBIM 3HaHUSM, K IPUPOJE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ] B IKOJIOIMYECKOE
oOpa3zoBaHue 00yUYarOIIUXCS.

JlanHple HampaBiieHHs B OOyYEHMM XMMHUHU OOECHEeYMBAIOTCA CIELH(PUKON
CoJlepKaHUsl ~ y4eOHOro  MpeamMeTa, KOTOpbI  SBIAETCA  MEeAaroruyecku
aJaNTHPOBAHHBIM OTpaKeHWEM 0a30BOM HAYKH XMMHUH Ha ONPENEIEHHOM JTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00I1IIero 00pa3oBaHUsI OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOMIMMHCS CHUCTEMbI IMEPBOHAYABHBIX MOHSATHI XUMHUHU, OCHOB
HEOPraHWYECKOM XUMHUU W HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX [OHSATUH
OPTraHUYECKON XUMMUHU.

CtpykTypa coaep:kaHHs MPOrpaMMbl MO XUMUHU CHOPMHUPOBAHA HA OCHOBE
CUCTEMHOIr0 moaxoja K €€ m3ydeHuro. ConepkaHue CKIaAbIBAETCA U3 CUCTEMBI
MOHATUH O XUMUYECKOM JIEMEHTE U BEILIECTBE U CUCTEMbI IOHITUI O XUMUYECKON
peakuuu. OOe 3TH CHUCTEMBbl CTPYKTYPHO OPraHM30BaHbl MO MPUHLHITY
NIOCJIEOBATENBHOTO Pa3BUTHUS 3HAHUI HA OCHOBE TEOPETHUYECKUX MPEICTABICHUN
Pa3HOro ypOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona /[. 1. MeHieneeBa Kak OCHOBHOTO 3aKOHA XUMUH;

— YUYEHUS O CTPOECHUU aTOMA U XUMUYECKOH CBS3H;

— TMpeacTaBleHUNd 00 AIEKTPOJUTUUYECKON JIHUCCOLUMAlMU BEIIECTB B
pacTBOpax.

Teopernuecknue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE HSMIUPUYECKH
MOJIYYEHHBIX U OCMBICICHHBIX (DAKTOB, pa3BUBAIOTCA MOCIEAOBATENIBHO OT OJHOTO
YPOBHSI K JIPyromMy, BBINOJNHSS (PYHKUUMHM OOBSCHEHHS W MPOTHO3UPOBAHUS
CBOICTB, CTPOEHHUS U BO3MOXKHOCTEW MPAKTUYECKOIO MPUMEHEHUS U MOJYyYEHHUS
M3Yy4aeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYEeT  (hOPMHPOBAHUIO
MPEICTABIICHUS O XMMHUYECKOM COCTABISIONIECH HAyYHOUW KapTHUHBI MUpPA B JIOTHKE
e€ CHCTEeMHOW MpPUPOJbl, LIEHHOCTHOTO OTHOUIEHUS K HAay4YHOMY 3HAaHHUIO H
METO/IaM TO3HaHUs B Hayke. M3ydyeHHWe XMMHHM NPOUCXOJIUT C MNPUBIICYEHUEM
3HAHUM W3 paHee W3YUYEHHBIX YUYeOHBIX NpeaMeToB: «OKpyKalomui MUY,
«buonorus. 5-7 kinacce» U «Pu3nKa. 7 KIaccy.

[Ipy wW3yyeHUH XHUMHHM MPOUCXOAUT (HOPMUPOBAHME 3HAHUN OCHOB
XUMUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHUYECKOU
JEATENbHOCTH YEJIOBEKa M KaK OJIHOIO M3 KOMIIOHEHTOB MHUPOBOW KYJBTYPBHIL.
3amaya y4eOHOro mpeaMera COCTOMT B (POPMHUPOBAHUU CHCTEMbl XHMHUYECKHX
3HAaHUM — BaKHEHIIMX (PaKTOB, MOHATUN, 3aKOHOB U TEOPETUUYECKUX IMOJOKEHUH,
JOCTYIIHBIX 00O0OIIEHHI MHMPOBO33PEHUYECKOIO0 XapakTepa, s3blka HAayKH, B



npUOOIIEHNM K HAyYHBIM METOJaM IIO3HAHWs TP W3YYCHUW BEIIECTB U
XUMUYECKUX PEaKIui, B HOPMUPOBAHUH M PA3BUTUHU MO3HABATEILHBIX YMEHUN U
UX TPUMEHEHWU B Yy4eOHO-TIO3HABATEILHOM U Yy4eOHO-HCCIIeIOBATEIbCKON
NEATENHPHOCTH, OCBOCHHMHM TPAaBMJI 0O€30MacHOrO OOpalieHuss ¢ BEHIECTBAMH B
IOBCEIHEBHOM KU3HMU.

[Ipy M3y4eHUM XMMHUU HAa YPOBHE OCHOBHOI'O O0IIEro oOpa3oBaHMs Ba)XKHOE
3HaYeHWE MPUOOPENIH TaKHe 1eJH, KaK:

— (dopMHUpOBaHHE WHTCIICKTYaIbHO pa3BUTOW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOATEILHOMY MPUHATUIO PEIICHUH,
CTIOCOOHO alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIIOBUSM KU3HU;

—  HaNpaBJICHHOCTh OOYyYCHHS Ha  CHCTEMAaTHYECKOEC IPUOOIICHUE
OOy4JarImuXcs K CaMOCTOSITEILHOW TO3HABATEIHLHON IEATEIHHOCTH, HAYYHBIM
METOJaM TIO3HAaHHS, (HOPMHPYIOIIMM MOTHBAIIMIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMHH,

— o0ecIieueHNe YCI0BUM, CITIOCOOCTBYIOMINUX MPHOOPETEHUIO 00yJarOIIIMHUCS
OIbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, IMO3HAHUS W CaMOTIO3HAHUSA, KITFOYCBBIX
HABBIKOB (KIJTFOUEBBIX KOMIICTCHIINN), UMEIOIINX YHUBEPCAIBHOE 3HAYCHHE IS
Pa3TUYHBIX BUOB ICATCILHOCTH;

— ¢opMupoBaHue 0OmEeld (YHKIIMOHATBPHOW W  €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM UHCJIE YMCHHA OOBSCHITH W OICHUBATH SBICHUS
OKPYXKAIOMEro MHpa, WCTOJB3Yysl 3HAHUS W ONBIT, MOJYYCHHBIC MPU U3YUCHUH
XUMUHU, TPUMEHATh WX TPU PEIICHUH MpoOJeM B TOBCETHEBHOW KU3HU U
TPYIOBOH JESATEIHLHOCTH;

— ¢opMmupoBaHHe Yy OOYydYalOIMUXCA TYMAaHHUCTHYECKUX OTHOIICHUH,
NMOHUMAaHUs TEHHOCTH XHUMHYECKHX 3HAaHWUW I BBIPAOOTKH JKOJOTHICCKU
IIEJIeCO00Pa3HOro TMOBEICHUS B OBITY M TPYAOBOH JESITCIBHOCTH B IICIIAX
COXPaHEHUS CBOCTO 3/I0POBbS M OKPYKAIOIICH MPUPOTHON CPEJIbI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCTIMTAaHWIO HA OCHOBE YCBOCHHMS OOIIEYCIIOBEYSCKUX IICHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TPO(HIIS W HANPABJICHHOCTH JATLHEUIIIETO
00yUYeHHUS.

OOmiee 4YMCIO YacoB, OTBEACHHBIX I HW3Y4YEHUS XHUMHH Ha YPOBHE
OCHOBHOT'O 00111€T0 00pa3zoBanus, cocTaBiseT 136 yacos: B 8 kinacce — 68 yacos (2
gaca B HeJlento), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COJEPXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbLHbIE XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMUM B )KU3HHU YEIOBEKa. XUMHS B CHCTEME HayK.
Tena u BemiecTBa. PU3WUYECKUE CBOMCTBA BEIIECTB. ATpEraTHOE COCTOSHUE
BelecTB. [loHsATHE O MeToAax MO3HAHUS B XUMHUU. YHCThIE BELIECTBA U CMECH.
CriocoOnI pa3zeneHus: cMeceil.

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE 3JeMEHTbl. CHMBOJBI XUMHUUYECKUX
aeMeHTOB. [IpocThie U ClIokKHBIE BelllecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢dopmysna. BajaeHTHOCTb aTOMOB XHUMHYECKUX SJIEMEHTOB.
3akOH TMOCTOSIHCTBAa cocTaBa BemlecTB. (OTHOCHTENbHAsE aTOMHas —Macca.
OTHOcHUTENbHAS MOJIEKYJIsIpHAsg Macca. MaccoBas 0Ji1 XMMHAYECKOTrO 3JIEMEHTa B
COCIUHCHUMU.

KommuecTBo BemecrBa. Mosib. MonsipHas macca. B3auMocCBs3b KOJIMYECTBA,
Macchl MU 4YHCJIa CTPYKTYPHBIX eAWHHI] BemectBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTMHEHUH.

du3nuecKkre U XMMHUUYECKHUE SIBJICHUS. XUMHUUECKasl peakius U €€ MpU3HaKHU.
3aKOH COXpaHEHUsI MacChl BeIIECTB. XHUMHUUeckue ypaBHeHus. Knaccudukarus
XUMUYECKUX PEaKIui (COeTUHEHNs, Pa3I0KEeHUs, 3aMEIIICHUsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMMUYECKOHU MOCYI0M, mpaBWjiaMu paboThl B Ja0OpaTOpUU U
npuéMaMu 0o0pallleHus ¢ JIabopaTOPHBIM O0OPYIOBAHUEM, U3YUCHUE U OMHCAHUE
bu3HUecCKuX CBOWCTB O0pa3IlOB HEOPTaHUYECKHX BEIIECTB, HAOIIOJCHUE
busnueckux (TJIaBJI€HUE BOCKA, TasHUE JIbJa, pPAacCTHUPaHHUE caxapa B CTYIIKE,
KUIICHHE W KOHJCHCAIMS BOJbI) U XMMHYECKUX (FOPEHHUE CBEUHU, MPOKATHBAHUE
METHOM TPOBOJIOKH, B3aUMOJICHCTBUE Mejla ¢ KUCJIOTON) sIBICHUM, HAOII0/ICHUE U
OMHUCaHWE MPU3HAKOB MPOTEKAHUS XUMHUECKUX peakiuil (pasiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHUE THAPOKCHUIA
menu (1) mpu HarpeBaHuu, B3auMoJIeHCTBHE XKele3a ¢ pacTBopoM conu meau (11),
W3YUYEHHUE CIOCOOOB pa3feiCHUs] CMECEH: ¢ MOMOIIbI MarHurta, (uibTPOBaHHUE,
BBITIApUBaHUE, JUCTUIUIAIMSA, XpoMaTorpadus, mpoBeeHUE OYMCTKU MOBAPEHHOU
COJIU, HAOJIOJIEHWE W  ONHWCAHUE  Pe3yJIbTaTOB  MPOBEJICHUS  OIBITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHHUSI MACChl, CO3JaHUE MOJIeNed MOJIEKYJI
(I1apocTepKHEBBIX).

Ba:kHeililue npeacTaBuTe/ I HEOPraHMYECKHUX BelllECTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopon — ameMeHT U mpoctoe
BemecTBO. HaxoxmeHuwe kucimopoma B Tpupoae, (U3MUECKHE W XHUMHYECCKUE
cBoiictBa (peakuuu TopeHus). Oxcunabl. [Ipumenenue xkuciopoma. CrocoOb



MOJIYYCHHST KUCTopoAa B J1abopaTopuud W TPOMBINUICHHOCTH. KpyroBopor
KHciopoza B mpupoe. O30H — atoTponHas MOAU(PUKAIINS KUCIOPOIa.

TernoBoit 3h(dEeKT XUMHUYECKOW peaklud, TEPMOXUMHUYECKHUE YpaBHEHUS,
DK30- M DHAOTEPMHUUYECKME pEaKIUu. TOIUIMBO: yrojip M METaH. 3arpsA3HEHUE
BO3/lyXa, yCWICHHE TapHUKOBOro 3¢ dexra, pa3pyiieHue 030HOBOTO CJIOS.

Bonopon — snemeHT m mpocroe BemectBo. Haxoxxknenue Bogopona B
npupoae, GU3NYECKHEe ¢ XUMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIIO0COObBI
noxyuyeHus. Kucnotsl u conmu.

MosnsipHabiii 00BEM ra3oB. Pacy€Thl Mo XUMHUUYECKUM YPaBHEHUSIM.

dusnyeckue CBOMCTBA BOAbBL. Bojga kak pactBoputTenb. PacTBOpBHI.
HachlllieHHbIE M HEHACBIIIEHHbIE PacTBOpPbl. PacTBOPMMOCTH BEILIECTB B BOJIE.
MaccoBas 1075 BelllecTBa B pacTBOpe. XMMHUUYECKUE CBOMCTBA BOAbl. OCHOBaHUS.
Ponp pacTBOpOB B IIpUpOJIe U B KU3HU 4yenoBeKka. KpyroBopot Boabl B IPUPOIE.
3arpsi3HEeHUE NPUPOAHBIX BoA. OXpaHa U OYUCTKA NPUPOIHBIX BOJI.

Knaccudukanusa neopranuueckux coenunenuit. Oxcuanl. Kiaccudukanus
OKCHJOB:  coyieoOpa3yromie  (OCHOBHBIC, KHCJIOTHBIE, aMdoTepHbIe) W
HecosieoOpasyromue. Homenkmarypa okcuaoB. Duznueckue U XUMHYECKUE
CBOMCTBa OKCHUJIOB. [TorydueHrne okcuaoB.

OcHoBanus. Knaccudukanuss ocHOBaHMM: IIENOYM U HEPACTBOPUMBIE
ocHoBaHuA. HomeHknatypa ocHoBaHni. PU3MYECKHE W XHMHYECKHE CBOMCTBA
ocHoBaHuU. [lomyyeHne ocCHOBaHUM.

Kucnotsl. Knaccudukanus kucnor. Homenknatypa kucinoT. Ousznueckue u
XHMHUYECKHE CBOMCTBa KHUCIOT. Psan aktuBHocTM MeTauioB H. H. bekerona.
[lony4deHne KUCIOT.

Conu. Homenknatypa cosieil. @U3nyeckue U XMMHYECKUE CBOMCTBA COJE.
[lonyuenune comnen.

['eHeTnyeckas CBSI3b MEXKY KJIacCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

KA4E€CTBEHHOE ONPENEIICHUE COJAEpKaHUs KUCIOpOAa B BO3yX€, IMOIYyUYEHHUE,
coOuMpaHue, pacmo3HaBaHWE W W3YYCHHE CBOWCTB KHCIOPOJa, HAOIOJICHHE
B3aMMOJICHCTBUSl BEIIECTB C KHUCJIOPOAOM M YCIOBHUS BO3HUKHOBEHUS U
npeKpalieHus ropeHust (moxapa), O3HAKOMJIEHME C oOpa3liaMM OKCHIIOB U
ONHMCAHWE WX CBOMCTB, MOJy4YEHUE, COOMpaHHE, pacro3HABaHUE U H3yUYCHHE
CBOWMCTB BOJI0po/ia (TOpPEeHHE), B3aMMOCHCTBHE Bojopoaa ¢ okcugaoMm meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUACOMATEPUAJIOB), HAOIIOJACHHE OOpPA3I[OB BEIIECCTB
KOJIMYECTBOM | MOJIb, HCCIEAOBaHHME OCOOCHHOCTEW pACTBOPEHHS BEIIECTB C
pa3IMYHONW PacTBOPUMOCTBIO, TPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIE PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOJABI C METaJIaMHU
(HaTpyieM ©  KaJublleM) (BO3MOXHO HCIIOJb30BaHUE BHUJEOMATEpPHUAIIOB),



UCCJIEIOBaHHE O0pa3sLOB HEOPraHWYECKHUX BELIECTB pPAa3JMYHBIX KIACCOB,
HAOJII0ICHNE M3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT W IIEIOYEH,
uzydyeHue B3aumojeiicTBus okcuga menu (I1) ¢ pacTBopoM cepHON KHUCITOTHI,
KHCJIIOT C METajulaMH, PEaKUUh HEUTpan3aluy, IOJYYEHHE HEpPaCTBOPHUMBIX
OCHOBAHWM, BBITECHEHHE OJHOI0 METajla JPYTMM M3 PAacTBOpa COJIM, PEIICHUE
DKCIEPUMEHTAJBHBIX 3a1ad M0 TeMe «BaXHeWlne KiIacChl HEOPraHUYECKHUX
COCIMHEHUI.

Iepuognuecknin 3axkoH u Ilepuoamyeckas cucreMa XHUMHUYECKHX
diemenToB JI. WU. MenaeneeBa. CrpoeHne aTomMoB. XHUMHYECKas CBA3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIC PeaKI U

[lepBbie TOMBITKM KIACCH(DUKAIIMN XUMUYECKUX dJeMeHTOB. [loHsTHE O
rpynnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOTeHbl, UHEPTHBIE Ta3bl). DIEMEHThI, KOTOpPhIE 00pa3yroT aM(pOTEPHbIE OKCHJIbI
Y TUJPOKCUBI.

[lepnognueckuii 3axoH. [lepuoandeckas cucreMa XUMUYECKUX 3JIEMEHTOB /1.
U. MengeneeBa.  KopoTkomepuomnas ©  JUIMHHONEpUOAHAs  (OPMBI
[Tepuoguueckout cucrtembl xumuueckux 3nemMeHToB [[. . Menneneea. [leprobl
u rpynnsl. DOuznyeckuil CMBICI IOPSAAKOBOIO HOMEpA, HOMEPOB IIEpUOaA U
IPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX saep. M3otonel. Onekrtponsl. CtpoeHue
AJIEKTPOHHBIX ~ 000J04eK aToMOB TepBhIX 20 XMMHYECKHUX  DBJIEMEHTOB
[Tepuognueckout cucremnl . M. MenngeneeBa. XapakTEpUCTUKA XUMHUYECKOTO
AJIEMEHTA IO €ro NMoJiokeHuto B [lepuoanueckoii cucreme 1. . Menneneena.

3aKOHOMEpPHOCTM W3MEHEHHUS paanyca aTOMOB XWMHUYECKHUX JJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 TPYNIaM U NEPUOAAM.

3nauenue [lepuoauueckoro 3akoHa u [lepuoauyueckoil CUCTEMbBI XUMUYECKUX
DJIEMEHTOB Il pa3BUTUsA Hayku W mpaktuku. [[. WM. MeunneneeB — y4é€Hbl U
IpaKJIaHMH.

Xumuueckass cBsi3b. KoBaseHTHas (moJjisipHass M HEMOJSIpHAsl)  CBSI3b.
DNEeKTPOOTPUIATEILHOCTh XUMHUECKUX 3JIEMEHTOB. IOHHAasI CBSI3b.

Crenenp  okucieHud. OKHUCIUTENbHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Iporniecchl OKUCIEHNS U BOCCTaHOBIEHNA. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

U3ydeHue oO0pa3loB BELIECTB METANIOB W HEMETANIOB, B3aUMOJICHCTBHE
TUIPOKCUAA LHMHKA C pAacTBOPaMHM KHCJIOT W IIEJIIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKLUN
(ropeHue, peakliuy pazoKeHHs], COSTUHEHU).

Mexcnpeomemunie ceasu



Peanmu3anpsa MeXnpeIMETHBIX CBS3€W INPU W3YYEHHM XMMHM B 8 KJlacce
OCYIIECTBISICTCS 4epe3 HCIOJBb30BaHUE KakK OOIMHUX eCTeCTBEHHO--HAYYHBIX
MOHSATUM, TaK U MOHSATUM, SBIISIIOIIMXCS CUCTEMHBIMU JJISl OTJEIbHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O [IUKJIA.

OO0mMe ecTecTBEHHO--HAYUHbIE TTOHATHS: HAy4YHBIM (pakT, rUroTesa, Teopus,
3aKOH, aHallu3, CHHTE3, KiacCuuKaus, NEPUOIUIHOCTh, HAOJIOJCHUE,
AKCIIEPUMEHT, MOJICITUPOBAHHUE, U3MEPEHUE, MO/ICIIb, SIBJICHHUE.

®dusuka: marepusi, aToM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIH]I,
M30TOMBI, PAANOAKTUBHOCTh, MOJIEKYJa, AJIEKTPUYECKUN 3apsl, BEUIECTBO, TEJO,
00BbEM, arperaTHOe€ COCTOSIHUE BEIECTBA, a3, (PU3HMYECKUE BEIMYUHBI, €AUHUIIBI
HM3MEpEeHMs1, KOCMOC, TIJIaHEThI, 3BE3/1b1, COJIHIIE.

buomorus: dorocunres, apixanue, onocdepa.

['eorpadus: armocdepa, rugpochepa, MHUHEpaAIbl, TOPHBIE IOPOIHI,
MOJIE3HBIE UCKOTIAEMbIE, TOTLUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO U XMMHYECKAsI peaKUusi

[Tepuonnueckuii 3akoH. Ilepuoanueckas cucteMa XUMHUYECKUX 3J1IeMeHTOB /1.
N. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHUHM CBOWCTB
XMMHUYECKUX DJJIEMEHTOB TMEPBBIX TPEX TMEPHONOB, KM, KaJdblMs HU UX
COCMHECHUN B COOTBETCTBUU C TIOJOKEHHEM »3JIeMEHTOB B lleprnoanueckon
CHUCTEME U CTPOCHUEM HUX aTOMOB.

CtpoeHue BelIecTBa: BUJBI XUMHYECKOW CBA3U. THUMBI KPUCTALIMYECKUX
pPELIETOK, 3aBUCUMOCTh CBOWCTB BEIIECTBA OT TUIIA KPUCTAJUIMYECKOU PELIETKU U
BHJIa XUMHYECKOU CBS3H.

Krnaccudukaius 1 HOMEHKJIATypa HEOPTraHUYECKUX BEHIECTB. XHUMHUYCCKHE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K pA3JIMYHBIM KjJaccaM HEOPTaHUYECKUX
COCJIMHEHUM, TEHETUYECKAsl CBSI3b HEOPraHMYECKUX BEILIECTB.

Knaccudukanys XuMUYECKUX peakIuii Mo pa3IMuHbIM Mpu3HaKaM (110 YUCITY
M COCTaBy YYacTBYIOUIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(dQeKTy, Mo
W3MEHECHHUIO CTEIECHEH OKUCICHUS XHMHYECKHX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
YY4aCTHIO KaTaju3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUICCKUEC
ypaBHEHUS.

[Tonsatne o ckopoctu XuMuUuyeckor peakiuu. [loHsTue 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHsITHEe O TOMOTeHHBIX M TeTEePOTCHHBIX
peakuusax. [lonarue o katanmsze. [loHsITHE O XMMHYECKOM paBHOBECHHU. DAKTOPHI,
BIIMSIIOIINE HA CKOPOCTh XMMHYECKOM PEAKIMUA UM TMOJIOKEHHE XHUMHUYECKOTO
paBHOBECHSI.

OKHUCIUTENHHO-BOCCTAHOBUTENIbHBIC ~ PEAKIMU,  DJIEKTPOHHBIM  OajaHc
OKHCJIUTEILHO-BOCCTAHOBUTEIILHOM pEaKIvu. CocraBneHnue YPaBHEHUM



OKHCIIUTEIIbHO--BOCCTAHOBUTENIbHBIX ~ PEaKlMil ¢ UCHOJIb30BaHUEM METOoja
AJICKTPOHHOTO OajaHca.

Teopust ANEKTPOIUTUIECKON TUCCOUUALMU. DIEKTPOIUTHI U HEJIEKTPOIUTHI.
Katuonsl, annonsl. MexaHu3M JMCCOLMAIIMU BEIIECTB C Pa3IMYHBIMU BHUAAMU
xuMuueckoit cBsa3u. Crenenp aucconuanv. CUiibHbIC U CIA0bIe DJIEKTPOJIUTHI.

Peakuun nonHoro oOMeHa. Y CloBUs MPOTEKaHUs peakiuii HOHHOTO OOMEHa,
MOJIHBIE M COKpallléHHbIE HMOHHBbIE YypaBHEHHs peakuuil. CBoOWCTBAa KHCIOT,
OCHOBAaHMM U coOJell B CBeTe MpPEACTaBICHUN 00 DIIEKTPOIUTHYECKOM
nucconmannu. KadecTBeHHbIE peakiui Ha MOHBI. [IoHATHE O TUAPOIU3E COTIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHUE C MOJEIISIMU KPUCTAINIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIIECTB — METAJUIOB W HEMETAUIOoB (Tpadura W anmasa), CIOXKHBIX BEIIECTB
(xJopuaa HaTpus), HCCIEOBAaHUE 3aBUCUMOCTU CKOPOCTH XMMHUYECKON peakiuu
OT BO3JEHUCTBUS Pa3IUYHBIX (PAKTOPOB, HCCIETOBAHUE DICKTPONPOBOIHOCTH
pacTBOpPOB BEHIECTB, IMpOLEcCa IUCCOIMALMM KHUCIOT, IIEJIOYed U  COJer
(BO3MOXKHO  HCIOJIb30BAaHHE BHJAEO MaTepUaloB), IMPOBEICHHE  OIBITOB,
WUIIOCTPUPYIOIINX ~ MPU3HAKU  TPOTEKaHMs]  Peakiuuid  HOHHOTO  oOMeHa
(oOpa3oBaHue ocajaka, BbIIEJICHUE Tas3a, oO0pa3oBaHHWE BObI), OIbBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIui
(ropeHue, peakiuu pa3ioKeHUs, COSUHEHHUs), pacliO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C IIOMOIIbIO KAUYECTBEHHBIX pEaKIMid Ha HOHBI, pEUICHUE
HKCIEPUMEHTAIBHBIX 3a/1a4.

HeMeTa/iibl U MX coeIMHEHU S

OO6mass xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHUS AaTOMOB,
XapaKkTepHbIe cTeneHu okucieHus. CTpoeHne u (PU3NUECKHE CBOWCTBA MPOCTHIX
BEIIECTB — TajJoOreHoB. XHMHYECKHE CBOWCTBA HA TMpUMEpPE  XJopa
(B3aUMOJIEHCTBHE C METaJIaM{, HEMETaUlaMy, IIeJI0YaMH). XJIOPOBOJOPO/I.
CongHasi KMCIIOTa, XMMHUYECKUE CBOICTBA, MOJy4YE€HHUE, NpUMEHeHue. JlelicTBue
XJOpa M XJIOPOBOJOPOAA HAa OpPraHU3M YeEJIOBEKa. BakHeWIne XJIOpUIbl U HX
HaX0XJICHUE B MIPUPOJIE.

Oo6mas xapaktepuctuka ameMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIC CTENeHH OKHcieHus. CTpoeHue M (PU3MUECKHE CBOWMCTBA
MPOCTBIX BEIIECTB — KUCIOPOJa U Cephbl. AJIIOTPOITHBIE MOAU(PUKAIIUN KUCIOPOIa
u cepbl. Xumuueckue cBoiicTBa cepbl. CepoBO0OpOJ, cTpoeHue, GU3UYECKUE U
XUMHUYecKue cBorcTBa. OKCUABI Cepbl KaK MPEACTaBUTENN KHUCJIOTHBIX OKCHJIOB.
Cepnast kucinoTa, (QU3WYECKHME U XUMUYECKHE CBOWCTBa (00mue Kak
MpEACTAaBUTENS KJlacca KHUCIOT U crneruduueckue). XUMUYECKHE peakIuu,
JeXalMe B OCHOBE MPOMBIIIJIEHHOTO CHoco0a TMOJYyYeHUs] CEPHOM KHUCIIOTHI.
[Ipumenenue cepHoit kucnoThl. Conau CepHON KUCIOTHI, KAYECTBEHHAsI pEAKIUs Ha



cyabdar-uoH. Haxoxnenune cepsl u €€ COCOIUHEHHH B MpUpoAe. XUMHUYECKOE
3arpsi3HEHUE OKPYXKAIOIIEH Cpellbl COCAMHEHUSMH Ccepbl (KHUCIOTHBIE HOK[IH,
3arpsi3HeHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPeI0TBPAICHHUS.

OOmas xapakrtepuctuka 3aeMeHTOB VA-rpymnmbl. OCoOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIECHHs. A30T, PACIpPOCTPAHEHHE B MPHUPO/IE,
(du3nueckre U XUMHYECKHe cBoicTBa. KpyroBopor azora B npupoje. AMMHUAK, €ro
bu3nueckre U XUMUYECKHUE CBOMCTBA, MOMydYeHue u nmpuMeHenune. Com aMMOHHS,
ux pU3NUECKUe U XMMUYECKHE CBOMCTBA, MpuMeHenne. KauecTBeHHast peakius Ha
MOHBI aMMOHMS. A30THasi KuCJIOTa, €€ ToyiydyeHue, (U3NYeCKue U XUMHUUYECKHE
cBoMcTBa (0OIIME KaK TMPENCTaBUTENS Kilacca KHUCIOT U cruenuduueckue).
Hcnonp30BaHMEe HUTPATOB M COJEd aMMOHHS B KAyeCTBE MHHEPAIbHBIX
yaoOpeHuil. XMMHUECKOE 3arps3HEHUE OKPYKAlOLEl Cpelibl COETMHEHUSIMHA a30Ta
(KUCIOTHBIE JOXKAM, 3arpsi3HEHHE BO3/AyXa, IMOYBBI U BOAoEMOB). Docdop,
ajutoTponHbeie Mogaudukanuu gocdopa, GuznUeckue M XMMHUYECKHE CBOWCTBA.
Oxcua pocdopa (V) u pochopHas kuciora, puznueckue 1 XuMUUECKUE CBOMCTBA,
nosyderue. Mcmons3oBanue pocdaroB B KauecTBE MUHEPAIBHBIX YI0OpEHUH.

Ob6mas xapakrepuctuka sneMeHToB |VA-rpynmbel. OCOOEHHOCTH CTPOCHHS
aTOMOB,  XapaKTEepHblE  CTEMEHU  OKHUCJIECHHUS.  YIJIEepojA,  aJIOTPOIHBIE
MoAu(pUKALIUKM, paCPOCTpaHEHHE B TpuUpone, (Quznueckue U XUMHUYECKHUE
cBoicTBa. Ancopouus. Kpyrosopot yriepona B npupone. Okcuabl yriepoja, ux
bu3nueckue W XUMHUYECKHE CBOMCTBA, JCHCTBHE HA JKUBBIE OPTaHU3MBI,
MOJIyYeHHE U TMPUMEHEHHE. JKOJOTUYECKHUE MPOOJIEMBI, CBSI3aHHBIE C OKCHUIIOM
yriepoaa (IV), rumore3a riaoGanbHOrO TOTEIUVICHUS KIMMaTa, MapHUKOBBIN
s dext. YronpHas Kuciaota U €€ coyiv, uX (PU3NUeCKue U XMMHYECKHUE CBOMCTBA,
nojxyyeHue W npuMeHenue. KauecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Hcnons3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUIEHHOCTH U CEJIbCKOM
XO3SMCTBE.

[lepBoHauanbHBIC MOHITHSI 00 OPraHUYECKUX BEIIECTBAX KaK O COCTMHEHUSIX
yriepoja (MeTaH, 3TaH, 3TUJIEH, alleTHIIEH, TaHOJI, TJINLEPUH, YKCYCHAs KUCIIOTA).
[IpupogHbie WMCTOYHUKUA YTIIEBOJAOPOAOB (Yyrojib, NPHUPOAHBIA Ta3, HE(DTH),
NPOAYKTHI WX TmepepaboTku (O€H3MH), UX POJb B OBITY M MPOMBIIUICHHOCTH.
[TonsaTHE O OMONOTMYECKH BaXKHBIX BEIIECTBAX: XKUpPaxX, OeIKax, yriieBojaax — U ux
poiii B OKM3HM UeloBeKa. MarepualbHOE€ €IMHCTBO OpPraHUYeCKUX U
HEOPraHUYECKUX COECTUHEHUN.

Kpemnuii, ero ¢usumyeckue W XUMHYECKHE CBONCTBA, IOJyYEHUE H
npumeHeHue. CoenuHeHus KpemMHHs B mpupoje. OOmme mnpeacTaBieHus 00
okcune kpemuus (1V) u kpemHueBoi kuciore. CUIMKAThI, UX HCIOJIH30BAHUE B
OBITY, B MPOMBIIIICHHOCTU. BakHellne cTpouTeabHbIE MaTepHUallbl: KepaMUKa,



CTEKJIO, LIEMEHT, OeToH, kene300eToH. [Ipobiembl 0€30MacHOrO MCIOJIb30BAHUS
CTPOUTEINIbHBIX MAaTEPUAIIOB B IOBCEAHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

M3YyUeHHE 00pa3I0B HEOPTaHMYECKUX BEIIECTB, CBOWCTB COJSIHOW KHUCIIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEaKIMil HA XJIOPUI-UOHBI U HAOIIOJCHUE TTPU3HAKOB
X TIPOTEKAHWsI, OMBITHI, OTpaKalImMue (PU3NYECKHE W XUMHUYECKHE CBOMCTBA
rajoreHOB M HUX COEIWHEHUI (BO3MOXXHO HCIIOJIb30BaHUE BUIECOMATEPHUAIIOB),
O3HAaKOMJIEHHE C 0Opa3liaMu XJIOPUAOB (TaJOrE€HUIOB), O3HAKOMJICHHE C
oOpasmamMmu  ceppl U €€  CcoeAUHEHUSIMHU  (BO3MOXXHO  HCIIOJIb30BaHUE
BHJICOMATEpUAIIOB), HAOJIOACHUE Tpollecca OOyIIIMBaHUS caxapa Mo JeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHUCJIOTBI, HW3y4YEHHE XUMHYECKUX CBOMCTB
paz0aBIEHHON CEPHON KUCIIOTHI, MPOBEEHNE KaUeCTBEHHON peakiny Ha CyJbdar-
WOH W HaOJI0JieHHWEe TpHU3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HMUYECKUMU
cBoiicTBaMu azora, ¢ochopa U HUX COCIAUHEHUHU (BO3MOMKHO HCIOJIb30BAHKE
BHJIEOMATEepUANIOB), oOpa3aMu a30THBIX U (POCHOPHBIX yAOOpEHUM, MOJyYeHuUe,
coOupaHue, pacrmo3HaBaHWE W M3YYCHHE CBOIMCTB aMMHaKa, I[POBEICHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHUS U (ochaT-uoH U U3yueHHe MPU3HAKOB
UX IIPOTEKaHHUsl, B3aUMOICUCTBUE KOHIIEHTPUPOBAHHON a30THOW KUCJIOTHI C MEJIBIO
(BO3MOKHO HCIIOJIb30BaHUE BHJICOMATEPUAJIOB), H3YUYCHUE Mojenei
KPUCTAINIMYECKUX pEIIETOK anMasza, Tpadura, ¢yiuiepeHa, O3HAKOMIJIEHUE C
MPOIIECCOM  aJCOPOIMM  PAaCTBOPEHHBIX BEIIECTB AKTHUBHUPOBAHHBIM YyTIEM U
YCTPOMCTBOM NPOTUBOras3a, MojydyeHue, coOupaHue, paclio3HaBaHUE U H3YUCHUE
CBOMCTB YIVICKHCIIOTO Ta3a, MPOBEJCHNE KAaUYeCTBEHHBIX pEaKIuii Ha KapOoHAT U
CUJIMKAT-UOHBl W UW3YYCHHE TMPU3HAKOB UX MPOTEKAHUS, O3HAKOMIICHHE C
NPOAYKIIMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a7a4 1o TeMe « BaxxHenme HeMEeTaIIbl U UX COSIUHEHUS.

MeTaqibl 4 MX coeTMHEHUS

OO6m1as XxapakTepUCTUKa XUMMUYECKUX AJIEMEHTOB — METAJIJIOB HA OCHOBAaHUM
uX TmonoxeHus B Ilepmoamueckod cucrtemMe XuMHYecKux daeMeHtoB JI. .
MenneneeBa u ctpoeHusi atomoB. CTpoeHHE MeTaJUioB. MeTayndeckas CBs3b U
METAJUIMYECKAs] ~ KpUCTAJUIMYECKass  pelIETKa.  JJIEKTPOXUMUYECKUH  psll
HaIpspDKeHU MeTauioB. du3nueckne U XMMUUECKHE CBOMCTBAa MeTayioB. O0mue
crocoObl ToydeHuss MeTauioB. [loHATHE O KOpPpO3WU METAIJIOB, OCHOBHBIE
crocoObl 3amUThl UX OT Koppo3uu. CruiaBbl (CTalb, YYTYH, AIOPATIOMUHUMH,
OpoH3a) ¥ UX MPUMEHEHUE B OBITY U MPOMBIIUIEHHOCTH.

[llenounsle MeTabl: nosnoxkeHue B llepuognueckon cucreme XUMHYECKUX
anemeHToB JI. 1. MeHneneeBa, CTpO€HHME MX aTOMOB, HAaXOXJIEHUE B NPUPOJE.
dusnueckue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kanus). OKCUasl u



TUIPOKCUABl HATpus MW Kanuda. l[IpuMeHeHHWe MIeNOYHBIX METAIOB MU UX
COCIMHEHUM.

[[lennoyHO3€MENbHBIE METAJUIBI MAarHUil M KaJbIMH: TIOJIOKEHHE B
Ilepuonnueckoi cucreMe xumudeckux diemeHToB [[. V. Menneneesa, crpoeHue
MX aTOMOB, HaX0XJAEHUE B npupoae. PU3nUeCKue U XMMUYECKUE CBOMCTBA MarHus
U Kaiblus. Baxnelmume coequHeHus Kanblus (OKCUI, TUAPOKCHUI, COJIN).
KécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUSI.

AmoMuHUN: TIoJiokeHue B [lepuoandeckoi cucteMe XMMUYECKUX 3JIEMEHTOB
J. U. MenneneeBa, CTpoeHUE aToMma, HaxOXIAeHHUE B Ipupone. Pusnyeckue U
XUMUYECKHE CBOMCTBA aTlOMUHMS. AM(POTEpHBIE CBOMCTBA OKCUAA U THAPOKCHIA
AJIOMUHUSL.

Keneso: monoxenue B [lepuoandyeckoi cUCTEME XMMHUYECKUX 3JI€MEHTOB /1.
N. MeHneneeBa, CTpOECHHE aTOoMa, HAaXOXJeHUE B mnpupoae. dusznueckue u
XUMHUYECKHEe CBOMCTRBA xkene3a. OKCUIbI, TUIPOKCUIBI U coin kene3a (1) u xenesa
(1), ux cocraB, CBOMCTBA M MOJTyYCHHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE C oOpa3llaMi METAJIOB U CIUIABOB, HMX (PU3NYECKUMHU
CBOICTBAMH, H3yUYE€HHE  PpPE3yJbTaTOB  KOPPO3UU  METAIOB  (BO3MOXHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOEHHOCTEH B3aUMOJEWUCTBHS OKCHJA
KaJIbIIMSI W HaTpus C BOJOM (BO3MOXKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB),
UCCIICJOBAHUE CBOMCTB KECTKOW BOJBI, IPOLiECCa TOPEHUS Keje3a B KUCIOPOIe
(BO3MOXXHO  HKCIIOJIb30BAaHWE  BHJIEOMATEpPHAIOB), MPHU3HAKOB  MPOTEKAHMS
Ka4eCTBEHHBIX PEAaKIMi HAa WOHBI: MarHus, KaJblUs, ATIOMUHUS, [IUHKA, JKEJe3a
(I u xenesa (1), memu (1), HAOIIOACHKME W ONMCAHUE MPOILIECCOB OKPAIIMBAHHS
IJJaMEHH MOHaMU HATpus, KaJus U Kaiabluad (BO3MOXHO HCIIOJIb30BaHUE
BHJICOMATEPUAIIOB), UCCIIEIOBAHNE aM(OTEPHBIX CBOWCTB TMAPOKCUAA ATHOMUHUS
Y TUJIPOKCHUJA LIMHKA, PEICHHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 M0 TeMe «BakHenime
METaJUIbl U KX COCTUHEHUS».

XuMus M OKpPYKAKOLIAA cpeaa

BemecTtBa m Marepuasibl B ITOBCEIHEBHOM XHU3HM YEIOBEKa. be3omacHoe
WCIOJIb30BAHUE BEIIECTB U XMMHUYECKUX peakiuii B ObiTy. IlepBas momomib mpu
XUMHYECKUX OKOrax U OTPaBIICHUSIX.

XUMHUYECKOE 3arpsi3HEHHE OKpyKarouled cpenbl (MpeienbHas J0omycTUMas
KOHIIEHTpaius BeilecTs, nainee — [1J1K). Poias xumuu B pemieHnu 3KoJI0THYECKUX
mpooIeM.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslloB MaTepuajoB (CTEKJO, CIJIaBbl METAJIOB, MOJMMEpHBIE
MaTepHabl).

Meosicnpedmemmuuwie céasu



Peanmu3anusa MeXnpeIMETHBIX CBsS3€M INPU W3YYEHHM XMMHM B 9 Kiacce
OCYILECTBIISICTCSl 4epe3 HCIOJIb30BaHUME KaK OOIIMX eCTECTBEHHO-HAYUYHBIX
HNOHATUMN, TaK U MOHATUH, SIBJISIFOIIUXCS CUCTEMHBIMH JIJISl OTJEJIBHBIX MPEIMETOB
€CTECTBEHHO--Hay4YHOT'0 LIMKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: HAY4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpusl, aHauu3, CHHTE3, KiIacCUpUKalusi, TMEePUOAUYHOCTh, HAOIIOACHHE,
HKCIIEPUMEHT, MOJEIUPOBAHUE, HW3MEPEHHE, MOJENb, SBICHUE, IAPHUKOBBIN
s PeKT, TeXHOIOTHS, MaTePUAIIBI.

®duzuka: Marepusi, aToM, OBJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIU],
U30TOMbI, PAAUOAKTUBHOCTb, MOJIEKYJIA, 3JIEKTPUYECKUH 3apsl, MPOBOJHHKH,
HOJYIPOBOJHUKH, JUAJIEKTPUKH, (POTORIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHOe COCTOSIHUE BEUIECTBA, I'a3, PACTBOP, PACTBOPUMOCTh, KPUCTAININYECKAS
pemérka, CruiaBbl, (U3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1bI, COJHIIE.

buonorusi: ¢orocuHres, npIxaHue, Ouocdepa, 3KOCUCTEMA, MHHEPAIbHBIE
yA00pEHMs, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIE BEILIECTBA.

['eorpagus: armocdepa, ruapocdepa, MUHEpaTbl, TOPHbIE MOPOJBI,
M0JIE3HBIE NCKOIAaeMble, TOILJIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
XNMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINUHOCTHBLIE PE3YJIbTATHI

JIM9HOCTHBIE PE3yJIbTaThl OCBOCHHS IPOTPaMMbl OCHOBHOTO  OOIIIETO
o0pa30BaHUs JOCTUTAIOTCS B XOJIe OOyYeHHMs] XUMUU B €IUHCTBE y4eOHOW W
BOCIIUTATEJIbHOM JIEATEIbBHOCTH B COOTBETCTBUU C TPAJULIUOHHBIMH POCCUHUCKUMU
COIIMOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlllecTBE TMpaBWIaMH W HOPMAaMHU TMOBEACHUS M CHOCOOCTBYIOT Mpolieccam
CaMOTIO3HAHUSI, CAMOPA3BUTHUS U COIMATIA3AINHN 00yJarOIIHXCA.

JIn4HOCTHBIE  pe3yJIbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaroOlIUXCS
PYKOBOJICTBOBaTbCA CHCTEMON TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUUW W
paciMpeHue OnbITa ASsTeILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) mnaTpHOTHYECKOT0 BOCITUTAHUSI:

EHHOCTHOT'O OTHOIIEHUSI K OT€YECTBEHHOMY KYJbTYPHOMY, HCTOPUUYECKOMY
U HAydYHOMY HACJEOUI0, TOHUMAHUS 3HAYECHHUS XUMHUYECKONM HAyKH B JKHU3HU
COBPEMEHHOIr0 O0OIIeCTBa, CIIOCOOHOCTH BJIAJETh JOCTOBEpHOU HHMOpManuei o
MEPEJOBbIX JOCTUXKEHUSIX W OTKPBITUSAX MHUPOBOM M OTEUECTBEHHOW XUMUU,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) TPaKIAHCKOT0 BOCTIMTAHHSA:

NPEACTABICHUS O COLUMAJIbHBIX HOPMAax W MOpaBUiIaX MEKINYHOCTHBIX
OTHOILICHUM B KOJIJIEKTHBE, KOMMYHUKATHUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  Yy4EOHO-UCCIEAOBATENbCKOM, TBOPYECKOM W JAPYTHX  BHJAAX
NeSATETPHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOW JEATEIBbHOCTH TpHU
BBITIOJIHEHUU YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBHIMOJHEHUN XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YUEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAaHUIO
W B3aUMOIIOMOIIM B TIpoIlecce€ OITOM Yy4eOHOM NESITEIHbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE TMOBEJACHHWE M TIOCTYNKH CBOUX TOBApUILIEH C TMO3UIUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUMN MOCTYIKOB;

3) IEHHOCTH HAYYHOT'O MO3HAHMS:

MHUPOBO33PEHUYECKHE TPEJICTABICHUS O BEIIECTBE M XUMHYECKOW pPEaKInH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTaBIISIOIINE
OCHOBY JIJI TIOHUMAHMS CYIIHOCTH HAYYHOW KapTHUHBI MHUpa, NMPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUSI TPUPOJIbI, B3aUMOCBS3AX 4YEJIOBEKa C
IIPUPOJHOM CPEZIOM, O POJIM XMMHUHU B IO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

MO3HABaTEIbHbIE MOTHBBI, HAIPABJIICHHBIC HA TOJIy4YE€HHWE HOBBIX 3HAHUHU IO
XUMUH, HEOOXOJUMBIE i1 OOBSCHEHUS HAOJI0JIaeMbIX MPOIECCOB U SIBJICHUI,
MO3HABATEIbHOM, MH(GOPMALMOHHOW M YHUTATEIbCKON KYJbTYpPhl, B TOM 4YHCIIE
HABBIKOB CaMOCTOSITENIbHOM palOThl C Yy4YEOHBIMH TEKCTaMM, CIPABOYHOMN



JUTEPATYypOl, IOCTYHNHBIMH TEXHHUYECKHUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOyYEeHHMIO M TO3HAHWIO, JI0OO3HATENBHOCTh, TOTOBHOCTH H
COCOOHOCTh K  camM0o00pa3oBaHUIO, TPOCKTHOM W  HUCCIIEIOBATEIHCKOMN
JeSTeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH W ypPOBHS OOydYeHUS B
JaabHEHIIeM;

4) popMHUpPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAHHME IIEHHOCTU JKU3HHM, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY
3IOPOBBIO, YCTAHOBKM Ha 3J0POBBIN 00pa3 >KM3HMU, OCO3HAHWE TOCIECACTBUU U
HEMPUATHE BPEAHBIX MPUBBIYCK (YIOTPEOICHUS alKOTOMIsI, HAPKOTUKOB, KypPEeHHUs),
HEOOXOMMMOCTH COOJNIONEHUS TIPaBWJI OE30MaCHOCTH TMPU  OOpamieHuu ¢
XUMHUYECKUMHU BEUIECTBAaMH B ObITY U pealbHOMN KU3HH;

5) Tpy/10BOT0 BOCIIUTAHUSI:

MHTEpEeC K MPaKTHUECKOMY M3YUYeHHIO Mpodeccuil u Tpyia pa3IndHoro poja,
yBOXEHHE K TPYyIy M pe3yibTaraM TpPYAOBOH AEATEIbHOCTH, B TOM YHCIIEC Ha
OCHOBE TPUMEHEHMs TMPEAMETHBIX 3HAHUN 10 XUMHUHU, OCO3HAHHBIN BBIOOP
WHIMBUYyaIbHON TPAEKTOPUU MPOJOHKEHHUS 00pa30oBaHusl C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCTeNHOW MPodeCCUOHATBHON IEATETHPHOCTH U PA3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTH aIallTUPOBATHCA B MPO(ecCHOHATBEHOM Cpeie;

6) 3K0JOrNYeCcKOro BOCTIMTAHNS

HKOJIOTHYECKH I€J€CO00pa3HOE OTHOIICHHE K NPUPOAEC KaK HCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIeCTBOBaHUS, MOHUMAHKE [IEHHOCTH 3/I0POBOTO U
Oe3omacHOro o0pas3a >KHM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢u3nyecKoMy M TICUXHYECKOMY 3/I0pPOBBIO, OCO3HAHHE IIEHHOCTH COOJIOICHHUS
paBHJI O€30MaCHOTO MOBEACHUS MPU padOTe C BEIIECTBAMH, a TAK)KE B CUTYAIHSIX,
YTPOKAIOLINX 3/I0POBBIO U )KU3HU JIIOJIEH;

CTIOCOOHOCTH TIPUMEHSTHh 3HAHHS, MOJIy9aeMble MPU M3yUYEeHUU XHUMUH, NI
peleHus 3a/1a4, CBA3aHHBIX C OKPY>KAIOIIEH MPUPOIHON Cpeoi, AJisi MOBBIIICHUS
YPOBHSL ~ 3KOJOTHYECKOW KYyJIbTypbl, OCO3HaHUS TIJ00AJIBbHOTO  XapakTepa
HKOJIOTUYECKUX MpOoOJIeM M MyTeHd MX pelIeHHs MOCPEACTBOM METOAOB XHMHUH,
IKOJIOTUYECKOTO MBIIUICHHUS, YMEHHSI PyKOBOJICTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKATHBHON U COIMANBHOMN TPaKTHKE.

METANIPEJMETHBIE PE3YJIBTATDI

B cocraBe MerampeIMETHBIX pe3yJbTaTOB BBIACISIOT 3HAYUMbIEC IJIA
dbopMHpOBaHUS MHUPOBO33PEHHUS OOIEHAYyYHbIE TMOHATUS (3aKOH, Teopwus,
NIPUHIIAIL, TUTIOTE3a, (PaKT, CUCTEMa, TPOIIeCC, IKCIIEPUMEHT U APYTOE.), KOTOPhIC
UCTIONB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeIMeTax W TO3BOJISIOT Ha
OCHOBE 3HaHUI M3 3TUX MPEAMETOB (OPMHUPOBATH MPEICTABICHUE O IIEIOCTHOMN



HAay4YHOW KapTUHE MUpPA, U YHUBEPCAIbHbIE YueOHbIE IeCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIC, PETYJISTHBHBIE), KOTOpPBhIE 00€CIeUnBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUTAHUPOBAHUIO M OCYIIECTBICHHUIO y4eOHOM
NEATEeIbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCATbHBbIE yUeOHbIE el CTBUS

ba3oBble Jornueckue AecTBUA:

YMEHHUSI HKCIMOJb30BaTh MNPHUEMBI JIOTUYECKOTO MBIIUIEHUS TP OCBOCHUH
3HaHWI: PacKphIBaTh CMBICT XUMHUYECKUX TMOHSTHM (BBIIETSATH UX XapaKTEpHbIC
MPU3HAKU, yCTaHABJIMUBATh B3aUMOCBSI3b C JPYTUMU TOHSTHUSMH), HCIOJIb30BaTh
MOHATUS JJIs1 OOBSICHEHUS OTNIENbHBIX (PAKTOB U SIBIICHUM, BHIOUPATh OCHOBAHUS U
KPUTEPUH ISl KIACCH(PUKAIMKA XUMUYECKUX BEIIECTB W XUMHUYECKHX DPEaKInH,
yCTaHABJIMBATh MPUYMHHO-CIIEACTBEHHBIC CBS3M MEXKIAY OOBEKTAMU H3YUYCHUS,
CTPOUTH JIOTUYECKHUE pacCykAeHUs (MHAYKTUBHBIC, I€yKTUBHBIC, 10 aHAJIOTHUH),
JiesaTh BBIBOJIBI M 3aKJTFOUYEHUS;

YMEHHUE TMPUMEHSATH B TIPOIECCE€ TNO3HAHMUS MOHATUS (TIPEAMETHBIE W
METaNpeIMETHBIE), CAMBOJINYECKHE (3HAKOBBIE) MOJIETHU, UCIIOIb3yEMbIE B XUMUH,
npeoOpa3oBbIBaTh MIHUPOKO MPUMEHSIEMbIE B XUMHUU MOJICJIbHBIC TTPEICTABICHUS —
XUMHUYECKUN 3HaAK (CHMMBOJ DJJIEMEHTAa), XUMHUYeckas GopMmysia W ypaBHEHUE
XUMHUYECKON peaklny — MPU PelIeHUH YyuyeOHO-TI03HABATEIbHBIX 3aJ1a4, C YUETOM
ATUX MOJIEIBHBIX MPEJCTABICHUIN BBISIBIATh U XapaKTepU30BaTh CYIIECTBEHHbIC
MPU3HAKH W3Y4aeMbIX O0BEKTOB — XUMHUYECKUX BEIIECTB U XMMHUYECKUX PEaKIIUi,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CJICJACTBEHHBIE CBA3UM U
MPOTUBOPEYUHS B U3yUaeMbIX MIPOIECCaX U SBICHUSIX.

Bba3oBble uccienoBarejibckme JeiCTBHS:

YMEHHE HCIOJIb30BaTh MOCTABJIEHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHWA, a TaKKe B KAa4eCTBE OCHOBBI JIsi (OPMHPOBAHUS THUIOTE3bI TIO
MIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMbBIX CYKJICHUN;

MpUOOPETEHUE ONbITa IO TUIAHUPOBAHUIO, OPTaHU3AIMU M TMPOBEIACHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOJoaTh 3a XOJO0M IMpolecca,
CaMOCTOSITETTLHO MPOTHO3UPOBATh €r0 PE3yJbTar, POopMyITHpPOBaTH 0000IIEHUS U
BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEAEHHOTO OMbITA, UCCIEOBAHUS, COCTABISATh OTUET
O MpoJieTTaHHOM padoTe.

Pa6ora ¢ unpopmaunmeii:

YMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TIOTYIaeMYI0 M3 Pa3HbIX HCTOYHUKOB
(HayyHO-TIOMyJIIpHAs JUTEpaTypa XUMHUYECKOTO COJEpX aHUsS, CIPaBOYHBIC
nocodbusi, pecypchl HMHTepHeTa), KpUTUUECKH OIICHHWBATh MPOTHUBOPECUMBYIO U
HEJIOCTOBEPHYIO MH(POPMAITHIO;



YMEHUE NPUMEHATh Pa3Iu4yHble METOABI U 3alpOChl MPU MOUCKE U OTOOpE
uHGOpPMAIlMM U COOTBETCTBYIOUIMX JIAHHBIX, HEOOXOJUMBIX Ul BBIIOJIHEHUS
y4eOHBIX U MO3HaBaTEIbHBIX 3a7]a4 OMPEIeIEHHOTO TUIIA, MPUOOPETEHHUE OMbITA B
00JaCTM  MCHOJB30BaHUS  MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOT'O MCIOJIb30BAHMS PA3IMYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpATh ONTUMAIBHYIO (hOpMY MpeAcTaBIeHUS HHOOPMALIUU U
WUIIOCTPUPOBATh PEIIAEMbIE 33Ja4yd HECJIOKHBIMU CXEMaMH, JuarpamMmamy,
apyrumu ¢popmamu rpaduKu U UX KOMOWHALMAMU;

yMEHUE UCIOJIb30BaTh MW AaHAIM3UpoOBaTh B Ipolecce Yy4eOHOH U
UCCJIEI0BATENbCKON JEATENbHOCTH MH(DOPMALMIO O BIUSHUU MPOMBIIUICHHOCTH,
CEJIbCKOTO XO35IMCTBA WM TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOWLIEH MPUPOTHOU
CpEBbl.

KoMmyHuKaTHBHBIE YHHBepPcaibHbIe YUeOHble 1eliCTBUSA:

yMEHUSl 3a/laBaThb BOMPOCHl (B XoJ€ Juanora W (Wiau) JOUCKYCCHM) IIO
CyliecTBy  oOCyXJaemMol  TeMbl, (QOPMYyJIHpPOBaTH CBOM  IPEIJIOKECHHS
OTHOCHUTENBHO BBIITOJIHEHMSI PEIOKEHHOM 3a1a4H;

YMEHHSI  MPEACTABIATh  IOJYYEHHbIE  PE3yibTaThl  MO3HABATEIBHOM
NEeSATENbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JeNaTh MPe3eHTAILUI0
pe3yIbTAaTOB BBHINOJHEHUS XMMHYECKOTO JKCIIEpUMEHTa (JaOOpaTOPHOIO OIbITa,
1abopaTopHOIl pabOTHI O UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHHsSI Yy4eOHOTO COTPYAHHYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABATEJIbHOM W  HCCIENOBATENbCKOW  JIEATENIBHOCTH  MNpPU  PELICHUU
BO3ZHMKAIOIIUX NpoOJeM Ha OCHOBE yué€Ta OOILIMX HHTEPECOB M COTrJIacOBaHUS
no3uuui (00cyxaeHus, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMbI», KOOPAUHAIUS
COBMECTHBIX JCHCTBUH, OIpEACIICHHE KpPUTEPUEB IO OLEHKE KayecTBa
BBITMIOJTHEHHOH pabOThI U JApyTHE).

PerynsiTuBHbBIE YHHBepcaJbHbIe Y4eOHbIE 1eCTBUA:

YMEHHE CaMOCTOSITEJIbHO ONPEACNIATh LEIU JEATEIBHOCTH, IUIAHUPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JesITeNIbHOCTh, BbIOMpaTh Hanboee 3pPEeKTUBHbBIE CIIOCOOBI PEIIeHUsT YUeOHBIX U
NIO3HABATENBHBIX 3aJa4, CaMOCTOSTEIBHO COCTABJISAThH WIH KOPPEKTHPOBATh
MPEJIOKEHHBIM  AJITOPUTM  JIEMCTBUM TIPU  BBINOJHEHUM 33JaHAM C Y4ETOM
MOJIYYEHHS] HOBBIX 3HAHUM 00 M3ydaeMbIX OOBEKTaX — BEUIECTBAX U PEaKLHUSX,
OLICHUBATh COOTBETCTBUE IIOJIYYECHHOTO PE3YJbTaTa 3asABICHHOM LEINW, YMEHHUE
UCII0JIB30BaTh U AaHAIIM3UPOBATH KOHTEKCTHI, IPEAJIaracMble€ B YCJIOBUH 3aJaHUM.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pPeE3yJNbTATOB IO OCBOCHHUIO 00s3aTEIBHOTO
COJIEp)KaHMsl, YCTAHOBJIEHHOTO JaHHOM (enepaibHOM paboyeil mporpaMMon,
BBIJICTISIIOT: OCBOEHHBIE OOYYAlOIIMMHCS HAay4HbIC 3HAHUS, YMEHHUA U CIOCOOBI



NEUCTBUN, crnenupuiecKkue Uil TPeAMETHOW oOmactn  «XUMHS», BUIBI
JEATENIbHOCTH 10  MOJYYEHUID HOBOIO  3HaHWs, €ro HHTEpIpEeTalnH,
npeoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMUHBIX YYEOHBIX U HOBBIX CUTYaIlUsX.

K xoH1y o0ydenus B 8 kijiacce rnpeMeTHbIe pe3yJibTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CHOOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

e PpACKpBIBaTh CMBIC] OCHOBHBIX XMMHUYECKHX IMOHSATHUM: aTOM, MOJEKYJa,
XUMHYECKUN JJIEMEHT, MPOCTOE BEIIECTBO, CJI0XHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOIHAS), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJWYECTBO BEIIECTBA, MOJIb, MOJISIpHas Macca,
MaccoBasi 10151 XUMHUUYECKOTO 3JIEMEHTa B COEAMHEHUU, MOJISIPHBIA O0BEM,
OKCHJI, KHCIJIOTA, OCHOBAHHE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTEICHb
OKHUCJICHHS, XMMHUUYECKasl pPeakius, KiIacCU(UKAIUs pEeaKluid: peaKiuu
COCIMHEHUSA, PEAaKIUU PAa3JIOKEHUs, PEAKIMU 3aMEUICHUsA, PEaKIuu
oOMe€Ha, 3K30- U SHJOTEPMUUYECKHE PEaKIIMH, TEIIOBOU AP(EKT peakiui,
AIpO aTOMa, JJIEKTPOHHBIM CIOM aroma, aToMHas OpOUTallb, PaaNyC
aToMa, XMMHYECKas CBS3b, MOJSPHAS U HEMOJISIpHAs KOBAJIEHTHAsl CBA3b,
WOHHAs CBSA3b, MOH, KAaTUOH, aHUOH, PACTBOpP, MAaccoBas J0Js BEIIECTBa
(TpolieHTHas! KOHILICHTPAIMs) B paCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH H
MPUMEHSITH 3TU MOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIONBH30BAaTh XHWMHUUYECKYIO) CHMBOJHMKY JUIsl COCTaBJICHHS (HOpMYyI
BEILIECTB U YPAaBHEHU XUMHUYECKUX PEAKIINA;

e OIpEIENsATh BaJIGHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COCIUHCHUSX,
CTENEHb  OKWUCIICHHS  JJIEMEHTOB B  OMHApHBIX  COCAMHEHUSX,
MPUHAJIEKHOCTh BELIECTB K OMNPEACIEHHOMY KJIACCy COCIMHEHHUU IO
dbopmynnaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJ€HTHasT M HOHHAas) B
HEOPraHUYECKUX COEAUHEHUSIX;

e packpeBaTh cmbich Ilepuognueckoro 3akona JI. WM. Menngeneesa:
JEMOHCTPUPOBATh IMOHUMAHUE MEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMUYECKUX AJIEMEHTOB OT MX mojioxkeHus B I[lepuoauueckoil cucreme,
3aKOHOB COXPAaHEHHUs MacChl BELIECTB, MOCTOSHCTBAa COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUEHHMSI, 3aKOHa ABOrajipo;

e OINKCHIBATH W XapakTepu3oBaTh TabmuuHyo ¢opmy Ilepuoanueckoit
CUCTEMbl XHUMHMUYECKHUX OJJIEMEHTOB: pa3jauyaTh TMOHATHUS «TJIaBHas
noarpymma (A-rpymmna)» u «modounas nmoarpynmna (b-rpymnma)y, maneie u
OoJbIIME TEPHOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabnune «llepuomuueckass cuctemMa Xxumudeckux osnemeHToB [[. U.
MenzaeneeBay € YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij A1pa, 00Ilee YUCIIO IEKTPOHOB
U pacnpeiesieHUue uxX 1Mo 3JIEKTPOHHBIM CIIOSIM);

KJ1acCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YMCIy M COCTaBy Y4YaCTBYIOIIUX B peaKIUU
BEILECTB, 10 TEIIOBOMY 3D PexTy);

XapakTepu3oBaTh (OMHUCHIBATh) OOIME XUMUYECKHUE CBOWCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPKIasd OMUCAHUE TPUMEPAMH MOJEKYIISIPHBIX
YpaBHEHUHN COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIHIA;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Kauy€CTBEHHOTO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUUYECKUX TMpEBpallleHU B
Pa3JIMYHBIX YCIIOBHUSIX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJSIPHYI0O W MOJISIPHYIO MacChl
BEIIIECTB, MAaCCOBYIO JIOJII0 XHMHMYECKOro »dJeMeHTa 1o ¢opmye
COEJIMHEHHUSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEaKInu;

MPUMEHSTh OCHOBHBIE OIEpPAllMM MBICIUTENBHON NEATEIbHOCTH — aHaIU3
U CUHTE3, CpaBHEHHE, 0000IIeHHE, CHCTeMAaTHU3aluio, KilacCU(PHUKaIHUIO,
BBISIBJICHUE MPUUYUHHO--CJICJCTBEHHBIX CBS3EH — JUIsI U3YyUYECHHUS! CBOMCTB
BEIIECTB U XUMHUYECKMX PEAKIHUM, EeCTeCTBEHHO-HAy4YHbIC METO/bI
MO3HAaHUA — HAOJIIOJICHHE, W3MEpPEHUE, MOJCIMPOBAHUE, SKCIEPUMEHT
(peasibHBIN U MBICIICHHBIN );

CleloBaTh  NpaBWJIaM  TOJIb30BAaHUS ~ XMMHYECKOM  TOCYJIOoM
7a0opaTOpHBIM  00OpYyJIOBaHMEM, a TakXKe IIpaBUjiaM oOOpallleHusl ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIHUSIMU MO BBIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OMNBITOB MO TMOJYYEHUIO U COOHPAHUIO
ra3oo0pa3HbIX BemIeCTB (BOJOpOAA H KHUCJIOPOJA), MPUTOTOBIICHUIO
PacTBOPOB C ONPEAEIEHHON MacCOBOM JOJIEM PaCTBOPEHHOIO BELIECTBA,
IJJAHUPOBATh W MPOBOJUTH  XHUMHUYECKHE  OKCIEPUMEHTHI IO
pacno3HaBaHMUIO PACTBOPOB IIEJIOYEH M KUCIOT C MOMOILBIO MHIUKATOPOB
(;makmyc, henondTanenH, METHIIOPAHXK U APYTHE).

K koH1y oOyueHus B 9 kiacce npeaMeTHbIe pe3yabTaThl HA 6a30BOM YPOBHE
JOJIKHBI OTpakaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUM:

pPacKpbhIBaTh CMBIC] OCHOBHBIX XUMUYECKUX TOHSATHUW: XUMHUYECKUN
DJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, aHWOH, IPOCTOE BEILECTBO,
CI0KHOE BENIECTBO, BAJECHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENECHb
OKHUCJICHHS, XUMUYECKasl peaKIlusi, XUMUYEeCKas CBs3b, TEIUIOBOU ekt
peakiuu, MOJib, MOJISIpHBIM  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIMTUYECKAs HUCCOIMALINS, PEAKIMd HOHHOTO
oOMeHa, Karaau3atop, XWMHYECKOE paBHOBECHE, OOpaTUMbIE W



HEOOpaTUMBbIC pEaKINH, OKHUCIHTEIbHO-BOCCTAHOBUTEIIBHBIC PEaKITNH,
OKUCIIUTENb,  BOCCTAHOBUTEIb,  OKHUCIEHHE U  BOCCTAaHOBJIECHUE,
aloTponusi, aMm(pOTepHOCTh, XUMUYECKas CBA3b (KOBAJIEHTHAs, MOHHAs,
METa/NInYecKasi), KpHUCTAJUIMYecKass pemérka, KOppo3us METaJlJIOB,
CIUIaBbI, CKOPOCTh XUMHYECKOM peakiuu, MpeaeabHO JOMyCThUMas
koHuentpauus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX [MOHATHA U
MIPUMEHSTh 3TU NOHATHUSA IPU OMUCAHUY BEILECTB U UX MPEBPALLICHUI;
UCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JUIS COCTaBJICHHUS (HOpMYJ
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUN;

ONPENENATh BaJIECHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOTO COCTaBa, MPUHAIEKHOCTh BEIIECTB K
OTpeNeNIEHHOMY KJIacCy CO€IWHEHUU 1o ¢GopMmyiaMm, BUA XHUMHUYECKOM
CBs3UM (KOBaJICHTHAs, WOHHAs, MeETaJUIM4YeCcKas) B HEOPTaHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XUMHUYECKOU (hopMmylie, XxapakTep cpelabl B
BOJIHBIX PAaCTBOPAX HEOPTraHUYECKUX COCAMHEHUMN, THUIl KPUCTATUITMYECKOU
PEIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbIci [lepuomnueckoro 3akoHa J[. WM. MenpeneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAaHHWE: OIKCHIBAaTh U XapaKTepU30BaTh
Tabnuuynyto Gopmy Ilepuoamdeckoil CUCTEMBbl XUMHYECKUX AJIEMEHTOB:
paznuyaTh TOHATUSA «TJaBHasg mnoarpymma (A-Tpynma)» U «mobodHas
noarpynna (b-rpynma)», wmanbie u OoiblIMe MEPUOABl, COOTHOCUTH
0003HayYeHUsl, KOTOpble HMEIOTCS B TNEPUOJUYECKON Tadnuie, ¢
YUCJIOBBIMU  XAPAaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XHUMHYECKUX
AJIEMEHTOB (COCTaB W 3aps] sjapa, OOIIee YHUCIO JJIEKTPOHOB U
pacmpeneneHue WX TI0 DJICKTPOHHBIM CJIOSIM), OOBSCHITH oOIHe
3aKOHOMEPHOCTH B M3MEHEHUHM CBOMCTB 3JIEMEHTOB M UX COCIMHEHUHN B
npejenax MaJiblX MEPUOJIOB UM TJIaBHBIX MOATPYII C YUETOM CTPOEHUS UX
aTOMOB;

KJIacCU(DUIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTAaHUYCCKHE BEIIECTBA,
XUMHUYECKUE Peakiuu (10 YUCIY W COCTaBy YYACTBYIOIIMX B PEAKIIHH
BEIIECTB, MO TEIJIOBOMY 3(P(HEKTy, O M3MEHEHUIO CTENEHEH OKHCICHHMS
XUMUYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIME U CHEU(UUECKHEe XUMHUYECKUE
CBOMCTBa TPOCTBHIX U CJOXHBIX BEIIECTB, MOJTBEPKIas OMNHCAHUE
MpUMEpaMH MOJIEKYJISIPHBIX M HMOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XUMUYECKUX PEAKIIUH;

COCTaBJIATh YPaBHEHUS AJIEKTPOJUTHUUYECKON JHUCCOLMALMU  KHUCIIOT,
LIEJIOYEN U COJIEW, MOJIHBIE U COKPAIEHHBIE YPABHEHHUS PEAKIIU NOHHOTO



oOMEHa, ypaBHEHHUS pPEaKIWW, MOATBEPKIAIONUX CYIIECTBOBAHUE
T€HETUYECKOM CBSI3U MEXKIY BEIIECTBAMH PA3JIUYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHUCJIHMTEIbHO-BOCCTAHOBUTENIBHBIX —pPEAKIUN
MOCPEJICTBOM COCTABJICHHSI JIEKTPOHHOTO 0ajaHca 3TUX peakLuid;
MIPOTHO3UPOBATh CBOWMCTBA BEIECTB B 3aBUCUMOCTH OT HX CTPOCHUS,
BO3MOXKHOCTH MPOTEKAHUS XUMHUYECKUX NPEBpAlICHUN B Pa3TUYHBIX
YCIOBUSIX;

BBIUKCIIATh OTHOCHUTEIIBHYIO MOJIEKYJISPHYIO W  MOJIAPHYIO MAacChl
BEILIECTB, MAaCCOBYIO [OJII0 XHMHMYECKOrOo 3JeMEHTa 1o ¢opmyie
COEJIMHEHHUSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU PEaAKIUU;

coONoaTh  MpaBWUjia  TOJB30BAHUS  XUMHYECKOW  TMOCYAOW W
nabopaToOpHbIM  00OpYy/JOBaHHEM, a TaKXke IMpaBuUjia OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIHUSIMU 1O BBITIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OMNBITOB MO TOJYYEHUIO U COOHPAHUIO
ra3000pa3HbIX BEIIEeCTB (aMMHAKa M YTJIEKUCIIOTO rasa);

MPOBOJUTh  PEAKIMM, TOATBEPXKIAIOIMINE  KAYeCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MyTEM XJIOpPUJ-, OPOMUJI-,
noaua-, kKapbonat-, ¢ocdar-, cuiMkar-, cyiabhar-, THAPOKCUI-HUOHBI,
KaTUOHBl aMMOHHSI M HMOHBI M3YYEHHBIX METAJIJIOB, MPUCYTCTBYIOIIUE B
BOJIHBIX PaCTBOpPaxX HEOPraHMYECKUX BEILIECTB;

MPUMEHSTH OCHOBHBIE ONEpPAlUd MBICTUTEIBHON NIEATETbHOCTH — aHaJIU3
U CHHTE3, CpaBHEHHE, O0O0O0OIIEHHE, CHUCTEeMATU3allMI0, BBISIBJICHUE
MPUYUHHO-CJICJICTBEHHBIX CBSI3¢d — JIJIi U3YyYEHHUS CBOWMCTB BEILECTB U
XUMUYECKUX PEaKlUil, €CTeCTBEHHO-HAy4YHbIE METOJbl TMO3HAHUS —
HaOII0JICHHE, U3MEPEHUE, MOJEIUPOBAHUE, SKCIEPUMEHT (pealbHbI U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIACC
Kosnn4yecTBo yacoB
Ne HauMenoBanue pa3ienoB u DJIeKTPOHHBIe (HM(POBHIe)
KoHnTpoibHbIe IIpakTHyeckue
n/n TeM NPOrpaMMabl Bcero o0pa3oBaTe/bHbIE PeCypchl
padoThI padoTsbl
Pasznea 1. IlepBoHayaibHble XUMHYECKHE IOHATHUS
Xumusi — BaxkHast 00J1acTh
11 €CTECTBO3HAHUS U 5 9 bu6mmorexa [IOK
' MPAKTUYECKOU JIeSITEIbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
19 BemectBa 1 xuMuueckue 15 1 bu6mmorexa [IOK
' peaxkiuu https://m.edso00.ru/7f41837c
Hroro no pasneny 20

Pa3nea 2. BakHeiilne npeacTaBuTe Il HEOPraHUYECKHUX BelleCTB

Bosnyx. Kucnopon. Ilonstue bub6nmoreka [IOK
2.1 6
00 okcHaax https://m.edsoo.ru/7f41837¢c
59 Bonopoa.Ilonsitue o kuciorax 3 1 bu6mmorexa [IOK
' U COJIAX https://m.edsoo0.ru/7f41837c
53 Bona. PactBopsl. [lonsitue 06 5 1 1 bubmnoreka [JOK
' OCHOBAHHMAX https://m.edso0.ru/7f41837c
OCHOBHBIE KJIaCChI bubmuoreka [JOK
2.4 . 11 1 1
HEOPTaHNYECKNUX COCIUHECHUH https://m.edso0.ru/7f41837c
Hroro no pazneny 30

Paznen 3. Ilepuoaguueckuii 3axoH u [lepuoguveckas cucrema xumnueckux 3jaeMeHToB /I. U. MenaeneeBa. CTpoeHue aToMoB.
XuMnueckas cBsi3b. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIC PEAKIIUN


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

[leproanueckuii 3aKOH U
[Iepuoanueckas cucrema

3.1
XUMHUYECKHX 3j1eMeHToB [[. 1.
Mennene-eBa. CTpoeHne aToma
XumMuyeckas CBS3b.

3.2 OKHUCIUTENbHO-

BOCCTAaHOBUTCIIbHBIC PCAKITUN

Uroro no pazgeny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB 110
I[TPOT'PAMME

15

68

bu6nuoreka [JOK
https://m.edsoo.ru/7f41837¢c

bu6nuoreka [JOK
https://m.edsoo.ru/7f41837¢

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢

bu6nuoreka [JOK
https://m.edsoo.ru/7f41837¢



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

9 KJIACC

Ne i/

Paznea 1.

11

1.2

1.3

HanmeHnoBaHue pa3jieioB U TeM
NPOrpamMMbl

BemecTBo 1 XMMHYECKHE PeaKIHU
[ToBTOpenue u yriryOiaeHne 3HaHUN
OCHOBHBIX Pa3/esioB Kypca 8 kiacca
OCHOBHBIE 3aKOHOMEPHOCTH XMMHYECKHUX
peakuuii

DJIEKTPOIUTHYECKAS JUCCOLHALIHS.
XUMHYECKUE PEAKIIUU B pacTBOPAX

Hroro no paszneny

Pazgea 2.

2.1

2.2

2.3

2.4

HeMeranasl M MX cOeTUHEHUS

OO01ast XapakTepUCTHKA XUMHUYECKUX
aneMeHToB VIIA-rpynmnsl. ["anorenst

OO0mmas xapakTepUCTHKA XUMHUECKUX
anemeHToB VIA-rpynmel. Cepa u e€
COEIMHEHUS

OO61mas xapakTepUCTHKa XUMUYECKUX

anemeHToB VA-Tpynmsl. A3ot, hochop u ux

COEJTMHEHUS
OO0m1as XxapaKTepUCTUKa XUMHUECKUX
aneMmeHToB |VA-rpynnsl. Yriaepona u
KPEMHHUI U UX COETUHEHUS

Hroro no pasneny

KoanuyecTBO 4acoB

Bcero

17

25

KoHnTpoibHbIe
padoThI

IIpakTHYecKue
padoTsI

DJIeKTPOHHbIE
(uudgposrbie)
o0pa3oBaTe/ibHbIE

pecypchbl

but6mmoreka [JOK
https://m.edsoo0.ru/7f41a636

but6mmoreka [JOK
https://m.edsoo.ru/7f41a636

bub6mmoreka [IOK
https://m.edsoo.ru/7f41a636

but6mmoreka [JOK
https://m.edsoo.ru/7f41a636

but6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bubmuorexa [JOK
https://m.edsoo.ru/7f41a636

bubmuorexa [JOK
https://m.edsoo.ru/7f41a636



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

Pa3pen 3. MeTa/sibl M HX COeTUHEHU ST

3.1 OO01Ire CBOMCTBA METAILIOB

3.2 Baxwueiinime MeTayuibl U UX COSTUHEHUI

Hroro no paszneny

Pa3nea 4. Xumus u oKpy:Kapmas cpena

4.1 BemectBa 1 MaTepraisl B )KU3HU 4EJIOBEKA
Hroro no paszneny
PesepBHoe Bpems

OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME

16

20

68

but6mmoreka [JOK
https://m.edsoo.ru/7f41a636

but6mmoreka [JOK
https://m.edsoo.ru/7f41a636

bu6nunoreka [IOK
https://m.edsoo0.ru/7f41a636

but6mmoreka [IOK
https://m.edsoo0.ru/7f41a636



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










YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbI VIS YHEHUKA

» Xumus, 8 knacc/ 'abpuensu O.C., OctpoymoB WU.I'., Cnagkor C.A.,
AxnmonepHoe obmectBo «M3aarenscTBo «IIpocBemnienne»
» Xumus, 9 xnace/ I'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.,

AxumonepHoe obuiectBo «M3narensctBo «lIpocBemenue»

METOAUYECKHUE MATEPUAJIBI UISA YUUTEJIA

1. 'abpuensu O. C., Bockoboinukosa H. I1., SlurykoBa A. B. Hacronbhast kaura
yuutens. Xumusl. 8 KiI.: Metonuueckoe nocodue. - M.: Ilpoda, 2021.

2. Tl'abpuensu O. C., SmykoBa A. B. Tetpanp 1y1st 1aG0paTOPHBIX OMBITOB U
npaktuyeckux padot. 8 ki. K yuebnuky O. C. ['abpuensna «Xumus. 8 Kiaccey.
M.: Ipoda, 2022.

3. I'abpuensn, O. C. Meroandeckoe nocodue k yueonuky O. C. 'abpuensna
«Xumusy. 8 kiacc / O. C. 'abpuensn. — M. : Jlpoda, 2021. — 109.

4. I'abpuensia, O. C. Metonuueckoe nocobue k yueOnuky O. C. ['abpuensina
«Xumusy». 9 xnace / O. C. I'abpuensa. — M. : [lpoda, 2021. — 108.

5. Xumus : TexHonorunueckue kapTol K yueounky O. C. ['abpuensna «Xumus. 8
KJjacey : merogudeckoe nocooue / JI. . Acanoa. — M. : [Ipoda, 2020

6. Xumus : TexHosornueckue kapTol kK yueonuky O. C. I'abpuensina «Xumus. 9

KJjacey : Mmerogudeckoe nocooue / JI. . Acanoa. — M. : [Ipoda, 2018



7. Xumus. 8 ki1.: KontponpHbie u mpoBepodHbIe paboThl K yuebnuky O. C.
["abpuensna «Xumus. 8» / O. C. I'abpuensn, I1. H. bepe3kun, A. A. Yiakosa u

ap. - M.: Ipoda, 2022. nanHsie

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://www.chemnet.ru T'azera «Xumus» u caiit 1t yuutens «5 uay Ha ypok
XMMHUI

http://him.1september.ru Eaunas xomtekuust IIOP: TIpeamernas KosuteKmus
«XUMUD»

http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-HayYHBIE
skcriepuMenThl: Xxumus. Komnekuust Poccuiickoro o0nieo0pa3oBaTeabHOTo
nopTana

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukGepoBoii

http://www alhimik.ru Beepoccuiickas omumrana mKoJIbHAKOB 10 XUMHUH
http://chem.rusolymp.ru Opranuueckasi XAMUsIL: 3JICKTPOHHBIH YUCOHUK IS
CpPETHEH LIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHUU: JICKTPOHHBIN YIeOHUK
http://www hemi.nsu.ru OTKpeITHII KOJIISIK: XUMUS
http://www.chemistry.ru JluctaHipioHHas OJUMITHAA 10 XUMUHU:

TGHCKOMMYHHKaHHOHHBIﬁ O6p8.30B8,T€JIBHBIﬁ IMPOCKT
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