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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOIO o00IIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHWU K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OO0, a Ttakxke Ha OCHOBe (QeaepanbHOl pabdoueil MnporpaMMbl
BOCITUTAHUS U C YUYETOM KOHIEIIIMHU MPEnoaaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma mo xumuu Oa€T TPEACTABICHHE O LENAX, OOIIEeH cTpareruu
oOy4yeHHs, BOCHUTAHUSI M Pa3BUTUSA OOYYAIOUIUXCS CPEACTBAMHU y4EOHOTO
npeaMera, YCTaHABIIUBAET 00s13aTEIbHOE MIPEAMETHOE COJIepKaHue,
MpeAyCMaTPUBAET PACIpPENEICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pazienaM M TeMaM MpPOrpaMMbl IO XHWMHUH, OINpPEIETseT KOJUYECTBEHHBbIE U
KaueCTBECHHbIC XapaKTePUCTUKHU CoJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YUYCHHMS XUMHU C Y4E€TOM  MEXKIPEIAMETHBIX U
BHYTPUIPEIMETHBIX  CBsI3€H, JIOTUKM Yy4eOHOTO Ipollecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYaromuxcsi, OMNpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanu3aiuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTelbHOMU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKKe TPEOOBaHUN K
pesynbTaTam oO0y4eHHUs XUMUU Ha YPOBHE I1eJIeH M3YUYeHUs MPeMeTa U OCHOBHBIX
BHUJIOB Y4eOHO-ITO3HABATEIILHOW JCATECILHOCTH OOYyYalolerocs II0 OCBOCHHIO
y4eOHOTO CO/IepKaHUSI.

3HaHUWE XHUMHUHU CIY>XUT OCHOBOM it (OPMUPOBAHMS MUPOBO33PEHUS
oOyyJarolierocsi, ero MpeACTaBICHUM O MaTepPUATBLHOM E€JUHCTBE MHpPA, BAXKHYIO
poJib UrparoT (QopMUpyeMble XMMHUEH MPEICTaBICHUS O B3aWMOIPEBPAIICHUIIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTAX PEIICHHS TIOO0ATbHBIX
npo0JjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIeM 31paBOOXPaHEHHS.

N3yuenue xumun:

CIIOCOOCTBYET  peaim3allid  BO3MOXXHOCTEH 1T CaMOpPa3BUTUS |
dbopMHUpOBaHUS KYJIBTYpPbI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCUT BKJIaJ] B ()OPMHUPOBAHUE MBIINJICHUS W TBOPYECKUX CIOCOOHOCTEM
oOy4Yarolmmxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4eOHOM  JIeSITEIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCIEJOBATEIIBCKUX YMEHUN, HEOOXOIMMBIX KakKk B
MTOBCEHEBHOM JXM3HU, TaK U B TPO(PECCHOHATILHOM NS TEIHHOCTH;

3HAKOMHUT CO CHEIU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaIbIBAET OCHOBBI
LEJIOCTHOTO B3IJIsi1a HA €AUHCTBO MPUPOBI U YEIIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTU 00YyYaIOIIUXCS;



CIIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHWSI K €CTECTBEHHO-
HAy4YHBIM 3HaHUSM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTMYECKOE
oOpa3zoBaHHe 00yUYarOITUXCS.

JlanHble HampaBlieHHS B OOYyYEHMHM XUMHUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHUsl ~ y4eOHOro  MpeAMeTa, KOTOpbIA  SBIAETCA  MEAArOrMYECKH
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XUMHU U HEKOTOPBIX OTJEIbHBIX 3HAYMMBIX TMOHSITUH
OPraHUYECKON XUMUH.

CtpykTypa coiepKaHus MPOrpaMMbl IO XMMUU CPOPMUpPOBaHA HAa OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CopeprkaHue CKIIAJbIBACTCS U3 CHUCTEMBI
MOHSATUM O XUMHUUYECKOM DJIEMEHTE 1 BEIIECTBE U CUCTEMBI MOHITUN O XUMUYECKON
peakuuu. OOe 53TH CHUCTEMBI CTPYKTYpPHO OPraHHU30BaHbl 10 MPUHLHILY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOro ypOBHS:

— a@TOMHO-MOJIEKYJISIPHOTO YUYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— [Tepunoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YUY€HHUS O CTPOEHUHU aTOMa U XUMUYECKOM CBA3H;

— TMpeACTaBIEHUH 00 JJIEKTPOJUTUYECKOW JAMCCOIMAllMM BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHMS PACCMATPUBAIOTCA HA OCHOBE HAMIIUPUYECKH
MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCA MOCIEAOBATENBHO OT OJHOTO
YPOBHSI K JPYroMmy, BBITIOJHSASA (PYHKIUM OOBSCHEHUS W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYYCHHS
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYET  (OPMHPOBAHUIO
IIPEJCTABJICHNUS] O XUMUUYECKON COCTABIIAIOLIECH HAyYHON KapTUHBI MUPA B JIOTUKE
e€ CHCTEMHOM MpHUPOJbI, LIEHHOCTHOTO OTHOIIEHUS K HAay4YHOMY 3HAaHUIO H
METOJaM TMO3HaHHWs B Hayke. M3yueHue XWMUU NPOUCXOAUT C MPUBJICUCHUEM
3HaHWM W3 paHee W3YUYEHHBIX YUYeOHBIX mpeaMeToB: «OKpyX)alomuid MUpy,
«buosorus. 5—7 kiacce» u «dusnka. 7 Kiacey.

[Ipy wu3yuyeHUM XUMHUHM TPOUCXOAUT (POopMHpOBaHME 3HAHMK OCHOB
XUMHYECKON HAayKH KakK OOJAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
JIEATEIIbHOCTH 4YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJBTYPBHI.
3amaya y4yeOHOro MpenMera COCTOMT B (DOPMHPOBAHMHM CHUCTEMBI XHUMHUYECKHUX
3HAHUW — BaXHEUIUX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUIECKUX MOJIOKEHUH,
JOCTYIIHBIX O00OOIIEHH MHMPOBO33PEHUYECKOIO XapaKTepa, s3blKka HayKd, B
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OpUOOIIEHUH K HAyYHBIM METOJaM I[IO3HAHUS MpPH H3YyUYEHUU BEUIECTB U
XUMHUYECKUX peakKiuii, B GOPMHUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHUU U
UX TPUMEHEHUU B YUYEOHO-IIO3HABATEIbHOM U y4eOHO-HUCCIIEN0BATEIbCKON
JESATEIbHOCTH, OCBOCHMM IIPaBUJ OE€30MacHOr0 OOpalleHHsl C BELIECTBAMHU B
MTOBCEHEBHOM KU3HHU.

[Tpu u3yueHUn XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HaYCHHUE NMPUOOPENN TAKUE LIETH, KaK:

— (GOpMHUPOBAHHUE HWHTEIJICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIIBHOMY IPHUHSITHUIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM KU3HU;

—  HampaBJICHHOCTh OOy4YeHUST HA  CHUCTEMAaTUYECKOE MPUOOILIECHHE
oOyyarommxcs K CaMOCTOSITENIbHOM IO3HABATEJIbHON JESTENbHOCTH, HAyYHBIM
MeToJlaM NO3HaHMs, (HOPMHUPYIOIMIMM MOTHBALMI0 M Pa3BUTHE CIOCOOHOCTEH K
XUMHUH,

— o0ecredeHue yCIOBUM, CITIOCOOCTBYIOMIUX MPHUOOPETEHUIO O0YyYaIOIIUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;

— (opmupoBanue oOmeld (QYHKIMOHAILHOM U  €CTECTBEHHO-HAYYHOU
IrPaMOTHOCTH, B TOM UHCJI€ YMEHUW OOBSICHITHP W OICHUBATh SBIICHUS
OKpY>KalOIlIET0 MHUpa, MCIOJb3ysl 3HAHUS U OIBIT, MOJYyYEHHBIE MPU HU3YUYEHUU
XUMHM, TPUMEHATh UX IPU pEHIeHHH NpoOJieM B IOBCEIHEBHON JXU3HU U
TPYAOBOU JIEATEIBHOCTH;

— (QopmupoBaHue y O0Oydarommxcs TYMaHUCTHUYECKHX OTHOIICHUH,
NOHMMAaHUS LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
1eJecOo00pa3HOro TOBEAEHUS B OBITY U TPYAOBOH JEATEIBHOCTH B IENAX
COXPaHEHUS CBOETO 3/10POBbSI U OKPYKAIOIIEH MPUPOIHOM Cpebl;

— pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CaMOBOCHIHMTAaHUID Ha OCHOBE YCBOEGHHMS OOIIEYEIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MPOGWISI U HAMPABICHHOCTH JATBHEUIIIETO
oOy4eHus.

OOwiee YMCIO YacoB, OTBEACHHBIX I HM3yUYEHUS XHMHUU Ha YpOBHE
OCHOBHOTI0 00111eT0 00pa3zoBanus, coctaisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COJAEPKAHUE OBYUYEHUA

8 KIIACC

IlepBoHaya/ibHbIe XUMHUYECKUE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NOBEKAa. XUMHS B CUCTEME HayK.
Tena wm BemiecTtBa. DuU3KMUYECKUE CBOWCTBA BEMIECTB. ATrpEraTHOE COCTOSHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CriocoObl pa3zesieHust CMeceil.

ATOMBI U MOJIEKYJbl. XHUMHYECKUE BJeMEHThl. CHMBOJIBI XUMHUUYECKUX
aneMeHTOB. [IpocThie U CiloKHBIE BellecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckas ¢opmyna. BaJeHTHOCTh aTOMOB XUMHUYECKHUX DJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BemiecTB. OTHOCHTENbHAsE aTOMHAs Macca.
OTtHocHTeNbHAsg MOJEKYJIsIpHas Macca. MaccoBast A0 XMMUYECKOTO AJIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
MacCchl M 4YHCJIAa CTPYKTYPHBIX eIAuHUI] BemiecTBa. Pacuérel mo dopmyiam
XUMUYECKUX COCTMHEHUM.

Du3nUecKue U XUMUUYECKUE SBJICHUS. XUMHUUECKas peakius U €€ MpU3HaKHU.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMHUYECKUX PEAKIUi (COeTUHEHNS, PA3I0KEHNUs, 3aMEIIIeHUsI, 0OMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCYI0H, paBuiIaMu paboThl B TaOOpaTOpUU |
npuéMamMu oOpallleHus ¢ JIabopaTOpHBIM O000PYIO0BAaHUEM, U3YYCHUE U OMHCAHUE
dbu3nyeckux CBOWCTB OOpa3lloB HEOPraHMYECKUX BEIIECTB, HAOJIOJCHUE
busnueckux (MIaBJICHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJBI) U XMMHUYECKUX (TOpEHHE CBEUYH, MPOKAIMBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMO/JICUCTBUE MeJla ¢ KUCJIOTON) sIBICHUM, HAOII0/ICHUE U
OMHMCaHUE MPU3HAKOB MPOTEKAHUS XUMHUUECKUX peakiuil (pasiokeHue caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIAOM Oapusi, pa3ioKEHUE TUIPOKCHIA
menu (II) npu HarpeBaHuM, B3auMOJEHCTBHE Kefe3a ¢ pacTBopoM cosn Menu (11),
U3Y4YEHUE CIOCOOOB PA3JCICHHs] CMECEi: ¢ MOMOIIbI0 MarHuTa, (PuiIbTpoBaHUE,
BBITIApYBaHUE, TUCTUUIAIMS, XpoMaTorpadus, mpoBeeHUEe OYUCTKH MTOBAPEHHON
COJIM, HAONIOJIECHWE W  ONHWCaHuEe  pe3yJIbTaTOB  MPOBEICHHS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUSI MACChl, CO3JaHUE MOJENEH MOJEKYJ
(ILIapOCTEPKHEBBIX ).

Ba:xkHeiue npeacTaBuTe M HEOPraHNYECKHX BELeCTB

Bo3gyx — cMmech razoB. CocraB Boznyxa. Kucmopon — anemMeHT u mpoctoe
BelecTBo. HaxokneHue kucimopoaa B mpupoie, (U3MYECKHE M XUMHUYECKUE
cBoiictBa (peakumu TopeHus). Okcunbl. [lpumenenue xkucnopoma. CrocoOsI
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MOJIyYCHHUST KUCIopoda B J1abopaTopuu W TPOMBINIUICHHOCTH. KpyroBopor
Kucaoposa B mpupojie. O30H — alIoTpoIiHas MOIU(pUKALINS KHCIOPO/Ia.

TemnoBolt 3hdEeKT XUMHUUYECKOW peakluu, TEPMOXUMHUYECKHUE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojb M METaH. 3arps3HEHUE
BO3IyXa, YCWJICHHE MMTAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOS.

Bonopon — snemeHT u mpocrtoe BemectBO. Haxoxaenue Bomopoaa B
npupoae, GU3MYECKUEe U XUMHYECKHE CBOWMCTBA, NPUMEHEHUE, CIOCOObI
noxy4yeHust. KucnoTsl u comnu.

Monsipabiii 00BEM razoB. Pacd€Tel Mo XUMUUECKUM YPaBHEHUSIM.

dusnueckne CBOMCTBA BOAbl. Boma kak pactBoputenb. PacTBOpHI.
HacebilieHHbIE M HEHACBIIIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBast 10J1 BEIIECTBa B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Ponp pacTBOpOB B IpUpOJZI€ U B KU3HU 4YeloBeKka. KpyroBopot Bonbl B IPUPO/IE.
3arpsi3HEHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coieoOpasywoiue (OCHOBHBIE, KHUCJIOTHBbIC, aM(OTEepHbIE) U
HecosieoOpaszyrone. Homenkmarypa okcuaoB. Duszndeckue U XUMHYECKUE
cBoMcTBa OKCHIOB. [losrydeHrne oKkCuIoB.

OcHoBanus. Knaccudpukauuss ocHOBaHM: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHuA. HoMeHknatypa ocHoBaHnid. PU3MYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [loyyeHne oCHOBaHUM.

Kucnotsl. Knaccuduxarnus kucnor. Homenknarypa kuciot. Ousndeckue u
XAMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctu mertamnoB H. H. bekerosa.
[lony4deHue KUCIIOT.

Comu. Homenknatypa coseil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[TomyuyeHue couei.

['eneTnueckas CBSI3b MEXKIY KJIacCaMU HEOPTAHUYECKUX COETUHEHHUI.

Xumuueckuii IKCnepumenm:

KAUYECTBEHHOE ONPENEIICHUE COAEpKaHUs KUCIOpOAa B BO3AyX€, MTOIYYCHHE,
coOupaHue, pacrno3HaBaHWE M M3YyYEHHE CBOMCTB KHCIOpOJa, HAOIOICHHE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBHS BO3HHUKHOBEHUS U
MpEeKpalieHusl TOpeHHs (MmoXxapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMMCAaHWE WX CBOMCTB, MOJy4YCHHE, COOMpaHHE, PACIO3HABAHUE U H3YUYCHHE
CBOMCTB BojJopoAa (ropeHue), B3auMozeiicTBue Bojgopoaa ¢ okcugom meau (II)
(BO3MOXKHO HCHOJBb30BaHUE BHUAEOMATEpUAIOB), HaOMIOAEHNE 00PA3IOB BELIECTB
KOJIMYECTBOM | MOJIb, WCCIEAOBaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOW J0JIEd pacTBOPEHHOIO BEIIECTBA, B3aMMOJECUCTBUE BOABI C METAJJIAMU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpPHAJIOB),
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uccienoBaHe oOpa3lOB  HEOPraHMYECKUX BELIECTB PAa3IUYHBIX  KJIACCOB,
HaOJTFOICHNE W3MEHEHUS OKPACKM MHIMKATOPOB B PACTBOPAX KUCIOT M IIEJIOYEH,
u3ydyeHue B3aumojeiictBua okcuga meau (II) ¢ pacTBOpoM cepHOW KHUCIOTHI,
KHCJIOT C METajulaMHi, pPEeakUWil HEUTpaU3aluH, IOJIYyYECHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHUE OJHOTO METaljla JAPYTMM W3 PacTBOpa COJM, PEIICHUE
DKCIIEPUMEHTAIIBHBIX 3aJ1ad N0 TeMe «BaXHeWIne KIacChl HEOPraHMYECKHX
COCIMHEHUI.

IMepuoauueckuii 3akoH u Ilepuoauyeckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHne aroMoB. XHMHYECKasl CBA3b.
OKHuCIUTETIbHO-BOCCTAHOBUTEJIbHbBIC PeaKIUU

[lepBble MOMBITKK KIaCCU(PUKAIMM XUMHUUYECKUX 3JeMeHTOB. [loHsiTHe O
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yloT aM(pOTEPHBIE OKCHIbI
Y TUJIPOKCUIBI.

[lepnognueckuii 3axoH. [lepuoanueckas cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkonmepuonHas U JJIMHHONEpPUOAHAs  (POPMBI
ITepronnueckoii cucrembl xumuueckux iemeHToB 1. . Menneneesa. [lepuoasl
u rpynnbl. Ouznueckuil CMBICI IOPSAAKOBOIO HOMEPA, HOMEPOB IMEPUOAA U
IPYNIbI 2JIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oromnbl. DnekTponsl. CTpoeHue
AJNIEKTPOHHBIX ~ 000JI04eK aToMOB TepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
[Tepuonnueckoin cucremsl [[. U. MenneneeBa. XapakTepuUCTUKA XUMHUYECKOTO
3JIEMEHTA 10 ero noyoxeHuro B Ilepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHUSA paJuyca aTOMOB XHWMHYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNIiaM U IEPUOJAM.

3nauenue [lepuoauueckoro 3akoHa u [lepruoanyeckoil CUCTEMbBI XUMUYECKUX
DJIEMEHTOB Ul pa3BUTUA Hayku W mnpaktuku. [[. M. MenneneeB — yd€HbId U
rpaXJaHVH.

Xumudeckass CBsa3b. KoBajieHTHast (MOJIIpHAsT UM HEMOJISIPHAs) CBS3b.
DJIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenbp  okuciieHusi.  OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Tporecchl okuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuyeckuii IKCnepumenm:

H3yueHHEe OOpasloB BENIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBUE
TUJIPOKCUAA ILIMHKA C PACTBOPAMHM KHUCIOT W IIEJIOYEH, IMPOBEICHUE OIBITOB,
WJUTIOCTPUPYIOIINX ~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKLUN
(ropeHue, peakiuu pa3aoKeHus, COCAUHEHNUS ).

Mestcnpeomemmnuie ceasu



Peanmnsanuss MeXNpeIMETHBIX CBSI3€M INPU W3YYEHHH XUMHHM B 8 Kilacce
OCYIIECTBIISIETCSI 4epe3 HCIOJIb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHATUM, TAK W MOHATHM, SIBISIOIINXCS CUCTEMHBIMH JJISI OTIEIBHBIX IIPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TTOHSATHUS: Hay4YHBIN (DAaKT, TUTIOTE3a, TEOPHS,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMePUOIUIHOCTh, HAOJIOICHUE,
HKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aToM, D3JIEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHI,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUYECKHUI 3apsll, BEIIECTBO, TEJO,
00BbEM, arperaTHoe€ COCTOSIHUE BEIIECTBA, ra3, PU3MUYECKUE BEIUYUHBI, €IUHUIIBI
WU3MEPEHUS, KOCMOC, IUTAHETHI, 3BE31bI, COonHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKONIAEMbIE, TOILIMBO, BOJIHBIE PECYPCHI.

9 KVIACC

BemecTBo U XMMHUYECKasl PeaKUMs

Ileprnonnueckuit 3akoH. Ilepuoanueckas cucreMa XUMUYECKUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOWCTB
XAMHUYECKUX OJJIEMEHTOB TMEPBBIX TPEX IMEPUOJIOB, KM, KaldblUs W HX
COCMHCHUNM B COOTBETCTBUU C TIOJIOKEHHEM 3JIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOCHUEM HX ATOMOB.

CrpoeHue BellecTBa: BHIBl XUMHUYECKOW CBSI3U. THUIBI KPUCTAIITUMYECKHUX
PELIETOK, 3aBUCUMOCTb CBOMCTB BEIIECTBA OT TUIIA KPUCTALINYECKOU PELIETKUA U
BHJa XUMHYECKOU CBSI3H.

Knaccudukanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEUIECTB, OTHOCSIIMXCA K Pa3IMYHbIM KJIACCaM HEOPraHUYECKHUX
COEOMHEHUN, TEHETUYECKAs CBSI3b HEOPraHNYECKUX BEILECTB.

Knaccuduxaiys XuMUYECKUX peakIuii Mo pa3IMuHbIM NMpU3HaKaM (10 YUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIoBomMy Hddekrty, Mo
W3MEHEHUIO CTENEeHEW OKMUCIICHUS XUMHYECKUX JIEMEHTOB, MO OOpAaTHUMOCTH, IO
Y4acCTHUIO KaTajlu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMHUYECKUE
ypaBHEHUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonsTue 00 oOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M TeTepOTCHHBIX
peakuusax. [lonsatue o xkaranuse. [lonstue o xumuueckoM paBHoBecuu. DaKTOPBHI,
BJIMSIFOIIME HA CKOPOCTh XUMHYECKOW pEAKIUMU KU TOJOKEHUE XHUMHUYECKOTO

paBHOBECHSI.
OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE  PEAKIMM,  AJIEKTPOHHBIM  OanaHc
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHOW ~ pPEAKIIMH. CocraBieHue  ypaBHEHHIA
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OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKUU C  HCHOJIb30BAHHEM  METOJIa
AIIEKTPOHHOTO OajaHca.

Teopus FNEKTPONUTUIECKON TUCCOUUALIMHU. DIEKTPOIUTHI U HEIJIEKTPOIUTHI.
KaTtnonsl, annoHsl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
xuMuueckoil cBsa3u. Crenenp aqucconuanuu. CUIbHbBIE U C1a0ble SJIEKTPOIUTHI.

Peakiun noHHOTO OOMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO OOMEHa,
MOJHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHUs peakuuil. CBOWCTBAa KHUCIOT,
OCHOBAaHMM U coJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O TMAPOIIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJEIISIMA KPUCTALNIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HeMeTaioB (rpadura M anmasa), CIOXKHBIX BEIHIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTH XMUMHUYECKON peakiuu
OT BO3JEUCTBUSl Pa3IUYHBIX (PAKTOPOB, HUCCIEIOBAHUE DJIEKTPOIMPOBOJHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa AWCCOLMALUMU KHUCIOT, IIEJIOYEed W  COJIeU
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), TIPOBEICHUE  OIBITOB,
WUTIOCTPUPYIONIUX ~ TNPU3HAKU  TPOTEKAHMs]  PEeakluid  HMOHHOTO  OOMeHa
(oOpazoBaHue oOcaaka, BBIJICICHHE Ta3a, OOpa30BaHHWE BOABI), OIBITOB,
WUTIOCTPUPYIOIINX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropenue, peakiuu pa3fioKeHUs, COSTUHEHHUs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C IOMONIbIO KAYECTBEHHBIX pEaKIUMid Ha HOHBI, pEUICHUE
AKCIEPUMEHTAIBHBIX 3a]1a4.

HemeTaJunibl 1 MX cOeIMHEHUS

OOmast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWUMHUYECKHE CBOWCTBA HAa MpUMEpe  XJopa
(B3aMMOJEICTBHE C MeETa/llaMH, HEMETajulaMH, WIeJo4yaMu). XJIIOPOBOJOPO/I.
ConsiHast KucCIoTa, XUMUYECKHE CBOMCTBA, MOJy4YEeHHE, NMpUMeHeHue. [lelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M YeJIOBEKa. BaKHEHIIHMEe XJOpPUIbI U UX
HaXOXJICHUE B IPUPOJIE.

Oo6mas xapaktepuctuka smeMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (HU3MYECKUE CBOMCTBA
MPOCTBIX BELIECTB — KUCIOPOJa U Cephbl. AJUIOTPONHBIE MOIU(PUKAIIMN KUCTIOPOa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUUYecKue cBorcTBa. OKCUABI CEpbl KaK MPEACTABUTENN KUCIOTHBIX OKCHJIOB.
Cepnass kuciota, (Quanueckne © XUMUYECKHE CBOHCTBa (oOmme Kak
MPEACTaBUTENS Kjacca KHCIOT W crhenupuieckne). XHWMHUYECKHe pPEaKIluu,
JeXallue B OCHOBE MPOMBIIUIEHHOTO CHoco0a MOJyYeHUS CEPHOM KHUCIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOThI, KAYECTBEHHAsI pEAKLUs Ha
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cynbdar-uoH. HaxoxneHue cepbl u €€ COCIUHEHHH B MpHpPOAE. XHUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIU,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OO6mmast xapakTepucTuka 3JeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHH OKHMCIEHHA. A30T, paclpOCTPaHEHHUE B MPHUPOJE,
dusznyeckue U XxuMudeckue cBoictra. Kpyrosopor a3ora B nmpupoe. AMMHAK, ero
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOMydyeHue U npuMenenue. Coiu aMMOHUS,
ux QU3NUECKUEe U XUMUYECKUE CBOWCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ MoJlydeHHe, (QU3HUYEeCKUEe U XMUMHYECKUE
cBOMcTBa (0OIIME KaK TMPENCTaBUTENSl Kiacca KHUCIOT W cHenudUuuecKue).
Hcnonb30BaHWe HUTPATOB U COJied aMMOHMSI B KAdeCTBE MMHEPAIbHBIX
yno0peHuil. XuMHUUECKOe 3arpsi3HEHUE OKPYXKarolle cpebl COeAMHEHUIMHU a30Ta
(KUCTIOTHBIE NOXAM, 3arpsi3HEHHE BO3/AyXa, IMOYBBI U BOAoEMOB). Docdop,
altoTponHele Moaudukauuu (ochopa, (PU3MUECKUE U XUMHUYECKHUE CBOMCTBA.
Oxkcug docdopa (V) u pochopHas kuciora, Pu3nuecKkue U XUMUUECKUE CBOMCTRA,
nosyuenue. Mcnonap3oBanue GpocharoB B KauecTBE MUHEPAIBHBIX YI0OPEHUM.

Oo6mast xapaktepuctuka snemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKHUCICHHS.  YTIEpoHd,  auIOTPOIHBIE
Moau(dUKALIUKM, paclpoCTpaHEHWEe B NpUpoae, (U3NYECKUE U XUMUYECKHUE
cBoictBa. Ancopouusi. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
buznueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
MOJIyYeHUE U TMPUMEHEHHE. JKOJOTUYECKUE MPOOJIEMBI, CBSI3aHHBIE C OKCHUIIOM
yriepoaa (IV), rumoresa riao0albHOrO TOTEIVICHUS KIMMaTa, MMapHUKOBBIN
addekt. YronpHas KuciaoTa U €€ coyu, uX pu3nuecKkue U XMMHUYECKHUE CBOMCTBA,
noJiydeHue W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonbp3oBanue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBINIJICHHOCTH U CEIHCKOM
XO34MCTBE.

[lepBoHauabHBIC MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COSTUHECHUSIX
yriepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKU YIJIEBOAOPOAOB (yrojib, MNPUPOJIHBIA Ta3, HEPTH),
MPOIYKTHl WX TmepepaboTku (OCH3MH), UX POJb B OBITY W TPOMBIIICHHOCTH.
[TonsiTne 0 OMOJIOTMYECKN BAXKHBIX BEIIECTBAX: KUpax, OeNkax, yrieBojax — U ux
poiid B OKM3HM 4eJoBeKa. MarepualbHOE€ €IUHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COEIMHEHU.

KpemHunii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJNyYCHHE W
npumenenue. CoenuHeHHs KpeMHusi B mnpupozge. OOmue mnpeacraBieHusi 00
okcunie kpemaust (IV) u kpemaueBoi kuciore. CUIMKATBI, UX UCIOJb30BAHUE B
ObITY, B IIPOMBIIIUICHHOCTU. BakHelilne cTpouTenbHble MaTepHalibl: KepaMuKa,



CTEKJIO, IIEMEHT, O0eTOH, kene300eToH. [Ipobiempr 6€30MacHOTO HMCIOIB30BAHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

U3y4YeHUEe 00pa30B HEOPTaHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
IPOBEJICHIE KaueCTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOIIOJCHHE MPU3HAKOB
UX TPOTEKAHMS, OMBITHI, OTpa)Xkaromme (PU3MUEeCKHe M XUMHYECKHE CBOMCTBA
raJIOTEHOB M HUX COEIUWHEHUU (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAKOMJIEHWE C 00pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpasuiamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BHJICOMATEpUAIIOB), HAOJIIOAEHUE Mpollecca OOyIIMBaHUs caxapa IO JeHCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3yYEHUE XHMHYECKHX CBOMCTB
pa30aBlIEHHOMN CEPHOM KUCIIOTHI, MPOBEICHNE KaUeCTBEHHOM peakiuu Ha cyJibdar-
WOH W HaOJIOJeHWEe TNpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3ora, ¢ochopa M HUX COEIUHEHHH (BO3MOXKHO HCIOJb30BaHUE
BHJICOMATEpUAIIOB), oOpas3liaMu a30THBIX U (POCHOPHBIX YIOOpEeHUH, MOTyUYeHUE,
coOupaHue, pacrno3HaBaHWE€ M M3YyYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KaueCTBEHHBIX PEaKIMid Ha MOH aMMOHHS U (pocdar-uoH U u3ydeHue Npu3HaAKOB
UX [POTEKaHMUsI, B3aUMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO HCII0JIb30BaHUE BUJIEOMATEPUAIIOB), U3y4YeHue Mozenen
KPUCTAUIMYECKUX peIIETOK anMasza, Tpaduta, ¢yuiepeHa, O3HAKOMJICHHUE C
MPOIIECCOM  aJCOPOIMM  PACTBOPEHHBIX BEHIECTB AKTUBUPOBAHHBIM YTIEM U
YCTPOMCTBOM NpPOTHBOTa3a, MOJIy4YeHHE, COOMpaHHe, paclio3HaBaHUE U U3YUYCHHE
CBOMCTB YTJICKMCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CWIMKAT-UOHBl M M3yYEHHE TMPU3HAKOB MX [MPOTEKAHUs, O3HAKOMJICHHE C
NPOAYKUMEH CUJIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE 3KCIEPUMEHTATbHBIX
3a7a4 1o teMe « BaxxHenme HeMETaIUIbl U UX COCIUHEHUS.

MeTaJibl 1 MX COeIMHEHU S

OO01mast xapakTepUCTUKAa XMMHUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux noyiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHrue MeTaioB. Meraymnueckasi CBsi3b U
METAJUIMYECKasi ~ KpUCTa/UIMUecKas  pelmi€Tka.  DJIEKTPOXUMUYECKUH Pl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
crocoObl TosyyeHus: MeTayioB. IloHATHE O KOpPPO3UM METAIJIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpOH32a) ¥ UX IPUMEHEHNE B OBITY U IPOMBIIIEHHOCTH.

[Ilenounsie mMeTamnel: nonoxeHue B [lepuoanyeckon cucreme XMMHYECKHX
anemenToB /. M. MenzaeneeBa, cTpoeHHEe MX aTOMOB, HaXOXKIECHHE B IPUPOLIE.
duznyeckre U XMMUYECKUE CBOMCTBA (HA mpumMepe HaTtpus U kanus). OKCUasl U



TUJIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHHne WIENOYHBIX METAUIOB MU HUX
COCIUHCHUM.

IllemoyHO3eMEIbHBIE METAIbl MAarHuid MW KajJdbLIMH: TOJIOKEHHE B
[Tepuomnueckon cucreMe xumuueckux aneMeHToB JI. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJAEHUE B Ipupoae. PU3nUeCcKre U XUMAYECKAE CBOMCTBA MarHus
W Kanblus. Baxuelmue coequHEHUs KalblUs (OKCHI, THUIAPOKCHUI, COJIH).
JKEcTroCcTh BOJIBI M CLTOCOOBI €€ yCTpaHEHUS.

AJtoMUHUN: TIoJ10’)keHue B [leproanueckoi cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoxAeHWe B mnpupoae. dPusmueckue u
XUMHUUYECKUE CBOMCTBA altOMUHUSA. AM(POTEpPHBIE CBOMCTBA OKCHAA U TUPOKCU]IA
aJIIOMHHHUSI.

Kenezo: nonoxenue B [lepuoguueckoit cucreme XMMUYECKUX 3JeMEHTOB /1.
. MengeneeBa, CTpoe€HHE aroma, HaxOXJIcHUE B mnpupoaec. Duznyeckue u
XUMHUYECKUE CBOMCTRA kene3a. OKCUIbl, THIpOKCU bl U conn xenesa (11) u xenesa
(IIT), nx cocraB, CBOICTBA U MOJYyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ oOpa3llaMd METAJIOB U CIUIABOB, HX (DU3NYESCKUMU
CBOMCTBAMH, M3y4Y€HHE  PE3yJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOYKHO
WCIIOJIb30BaHUE BHUJCOMATEPUATIOB), OCOOCHHOCTEH B3aWMOJCUCTBUS OKCHJA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPUAIOB),
HCCJIEIOBAHUE CBOMCTB ECTKOM BOJIbI, MPOIECCAa TOPEHUS XKeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAYE€CTBCHHBIX PEAKIIMKA HA MOHBI: MarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(IT) u xeneza (III), mequ (II), HabnroAeHNE U OMMCAHUE MPOLECCOB OKPALIUBAHUS
MJJaMEHH MWOHAMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHJICOMATEPHAIIOB), UCCIICIOBAaHUE aM(POTEPHBIX CBOMCTB THAPOKCHIA aTFOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAbHBIX 3a7a4 1o TeMe «BaxkHenime
METaJIJIbl ¥ X COCAMHCHUS.

XUMHA M OKPYKAKOLIAS cpeaa

BemectBa u Marepuanbl B ITOBCEIHEBHOM KHU3HM YEIOBEKA. be3omacHoe
WCITOJIb30BAHUE BEIISCTB M XUMUYECKUX peaknuii B ObiTy. IlepBas momMorib mpu
XAMHUYECKUX 05KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arps3HEHHE OKpYKawIleh cpeabl (MpeaeiabHas I0myCTUMAast
KOHIIeHTpalus BemiecTs, nainee — [1/IK). Ponb xumMuu B penieHun SK0JIOrH4eCKUX
npobJieM.

Xumuueckuii Ikcnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepuabl).

Mesricnpeomemnuwle céasu



Peanmnsanuss MeXOpeIMETHBIX CBS3€W INPU W3YYEHHH XUMHM B 9 Kiacce
OCYIIECTBIISIETCSI 4epe3 HCIOJIb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX
HNOHSATUN, TaK U MOHATUH, SIBISIFOIIUXCS CUCTEMHBIMH JUJISl OTAEJIbHBIX IIPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1ue ecTeCTBEHHO-HAYUYHBIC MOHATHUS: HAYYHBIH (DaKT, TUIIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(pUKAIMs, TEePUOJANIHOCTh, HAOIIOICHUE,
HKCIEPUMEHT, MOJCIMPOBAHUE, W3MEPEHUE, MOJIEb, SIBICHHUE, HNapHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIHI.

®dusuka: Marepus, aToM, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHI,
U30TOINbI, PATUOAKTUBHOCTh, MOJIEKYJIA, 3JIEKTPUUYECKUU 3apsiji, MPOBOJHHKH,
MOJIyIPOBOJHUKH, JTUAJIEKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, paCTBOP, PACTBOPUMOCTb, KPUCTAJUIMYECKas
pemérka, CruiaBbl, (pU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUsS,, KOCMUYECKOE
IPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CONHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yAOOPEHUS, MUKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, TUTATEIbHbIE BEILIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MUHEpaTbl, TOPHbIE MOPOJBL,
II0JIE3HBIE HUCKOIIAEMBIE, TOIUINBO, BOJAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA30OBAHUA

JINYHOCTHBIE PE3YJIBTATBHI

JInyHOCTHBIE pe3yNbTaThl OCBOCHHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
oOpa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHHs] XUMHUU B €IUHCTBE y4eOHOU H
BOCIIUTATEJILHOMN JEATEIBHOCTU B COOTBETCTBUM C TPAJIULMOHHBIMU POCCUMCKUMHU
COLMOKYJIbTYPHBIMU U JYXOBHO-HPAaBCTBEHHBIMU LICHHOCTSMU, IPUHATHIMU B
oOIIecTBe MpaBUJIaMd W HOPMaMHU TMOBEJEHUS M CIOCOOCTBYIOT IIpoIleccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLUATIA3AIIMN 00YUYarOIIUXCSl.

JIn4HOCTHBIE  pe3yJIbTaThl  OTPaXKalOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOACTBOBAaTbCS CHUCTEMOW IO3UTUBHBIX ILIEHHOCTHBIX OpHUEHTAlUW U
pacIIMpEeHUE OIbITA JICITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
Y HAy4YHOMY HACJIEAUI0, NOHMMAaHUs 3HAYEHUs XUMHUYECKOM HAayKd B IKU3HU
COBPEMEHHOT'0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOW HH(pOpMaIMeil o
MEPEIOBBIX JOCTHXKEHUSIX M OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 yCTPOMCTBE MUpA U OOIIIECTBA;

2) rpasKaaHCKOr0 BOCIIUTAHMS:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPABAIAX MEXKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIENOBATEeNbCKOM, TBOPYECKOM W APYrMX  BHJAAX
JIEATEIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOUM MAEATENbHOCTU MpHU
BBITIOJIHGHUU YYEOHBIX, TO3HABATEIbHBIX 3aj/lay, BBIMOJHEHUH XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOIIM B TIpollecCe€ OITOM Y4YEOHOM JeSITEIBbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TMIOBEJECHUE W TIOCTYIIKM CBOMX TOBApHUIIECH C MO3UIUHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUSI TTOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO NMO3HAHUA:

MHPOBO33PEHUYECKUE TPEJICTABICHNUSI O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKU U COCTABIISIIONIUE
OCHOBY I TIOHUMAHMS CYIIHOCTH HAy4YHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOABI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOIJHOM CPEJIOH, O POJIM XUMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

[T03HABATEIbHBIE MOTHUBBI, HAIIPABIICHHBIE HA IMOJYYEHHE HOBBIX 3HAHHUU I10
XUMHUHM, HEOOXOIUMBbIE Jii OOBSCHEHHS HaOJII0JaeMbIX MPOLECCOB U SIBJICHUH,
MO03HABATENIbHOM, MH(DOPMAIMOHHOW M YHUTATENbCKOW KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEIbHOH pa0OThl C Y4YEOHBIMH TEKCTaMH, CIPABOYHOMU
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JUTEPATYPOH, MOCTYIMHBIMA TEXHUYECKHUMH CPEJACTBAaMU HH(POPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JI0003HATENBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
NEATETLHOCTH, K OCO3HAHHOMY BBIOOPY HAMPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popMuUpOBaHUSA KYJIbTYPbI 310POBb:

OCO3HAaHHWE IIEHHOCTU JKWU3HHM, OTBETCTBEHHOI'O OTHOIIECHHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KM3HU, OCO3HAHUE MOCIHEACTBUU U
HEMPUATHE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aIKOTOJIsI, HAPKOTUKOB, KypEeHUs),
HEOOXOJIMMOCTH  COOMIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHON KU3HU;

5) Tpy10BOI0 BOCIIMTAHMSI:

MHTEPEC K MPAKTUYECKOMY M3YUYEHUIO TPodeccril U Tpyaa pa3IudHOro poja,
YBOKECHHUE K TPYyIAy M pe3yjbTaTaMm TPYJIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHIUBUTyJIbHON TPAEKTOPUU MPOJOHKEHUST 00pa30BaHusl C yUETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIemHon npo(eccuoHaIbHON eI TENHbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTh aalTUPOBATHCS B IPOQPECCHOHATILHOM Cpejie;

6) 3K010rH4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TPUPOJEC KaK HCTOYHHKY
JKW3HU Ha 3eMJie, OCHOBE €€ CYILECTBOBAHUS, IOHUMaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3NYECKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOIOJICHUS
mpaBuiI 0€30MaCHOTO MOBEEHUS MTPH padOTe C BEIIECTBAMH, a TAK)KE B CUTYaIIUX,
YIPOXKAIOMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, MOJydaeMble MPU MU3YYEHUU XUMUH, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPY’KAIOLIEH PUPOJIHONU CPEIOH, ISl IIOBBILICHUS
YPOBHSI ~ DKOJIOTMUECKOW  KYJbTYphbl, OCO3HAaHHUS TJIOOAJIBHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEeM M IMyTel WX peIIeHUs MOCPEACTBOM METOJOB XUMUH,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHHUKAaTUBHOMN U COLMAIBHOU MPAKTHKE.

METAINIPEAMETHBIE PE3YJIBTATHI

B cocrtaBe MeTanpeAMETHBIX pe3yJbTaTOB BBIACISAIOT 3HAUYMMBIE JJIA
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITUT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
UCIIOJIB3YIOTCSL B €CTECTBEHHO-HAYYHBIX YUYEOHBIX NpEIMETax U MO3BOJISIIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O LIEJIOCTHOU
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HAyYHOW KapTHHE MHpA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOpPHIE 0OECIeunBarOT (GopMUpOBaAHUE
TOTOBHOCTH K CaMOCTOSITEILHOMY IUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOM
JIEATESIILHOCTH.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE Y4eOHbIE JeiiCTBUSA

ba3zoBble Jijornueckue JaeiicTBuA:

YMEHHUS HCIOJb30BaTh MNPUEMBI JIOTUUECKOTO MBIIUICHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHH (BBIACISATH WX XapaKTEPHbBIC
MPU3HAKK, yCTaHABJIMBATh B3aUMOCBSI3b C JPYTUMHU TOHSATHSMH), HCIOJIB30BaTh
MOHATUS JJIs1 OOBACHEHUS OT/EIbHBIX (PAKTOB U SIBJICHUH, BRIOUPATh OCHOBAHUSI U
KpUTEpUH JJIsl KJIACCU(PUKALIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
yCTaHABJIMBATh MPHUYMHHO-CIICICTBEHHBIEC CBS3M MEXKIYy OOBEKTaMH H3YUYCHHS,
CTPOUTH JIOTUUECKUE PACCYXIEHUS (MHIAYKTHUBHBIC, JICTYKTUBHBIC, [0 aHAJIOTHH),
JieJaTh BRIBOABI U 3aKJIIOUCHUS;

YMEHHE TMPUMEHSATH B TIPOIECCE€ TMO3HAHMS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJIENU, UCTIOJb3yEMbIE B XUMUH,
peoOpa3oBbIBATh MIMPOKO IMPUMEHSIEMbIC B XMMUU MOJIEIbHBIC MPEICTABICHUS —
XUMHUYECKUN 3HaK (CHMMBOJ DJIEMEHTAa), XHMHYecKas (opMmMyla W YpaBHCHHUE
XUMHUUYECKON peakly — MpU PEIICHUH Y4eOHO-MTO3HABATENIbHbBIX 3aj/1ad, ¢ YYETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh M XapaKTepU30BaTh CYIICCTBEHHbIC
MPU3HAKHA M3y4aeMbIX OOBEKTOB — XMMHUUYECKUX BEIICCTB M XUMHUECCKUX PEAKITUH,
BBISBIIATH,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCAX U SBJICHUSX.

ba3oBble ucciieoBare/ibCKHe JAeiiCTBUSA:

YMEHHUE MCIOJIb30BATh IMOCTABJICHHBIE BOMPOCHI B KAa4ECTBE HMHCTPYMEHTA
MO3HAHUSA, a TaKkKe B KadeCTBE OCHOBBI JI1 (POPMHpPOBAHHUS THIIOTE3BI 10
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKIACHUM;

MPUOOPETEHUE OMNbITa 10 TUIAHUPOBAHHUIO, OpPraHU3AMU M TMPOBEIACHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIoJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yJIbTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHMS, COCTABIISITH OTYET
O MPOJIeTTaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

YyMEHHE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHPOPMAIUIO
pPa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TOTyIaeMy0 U3 Pa3HbIX UCTOYHHKOB
(HaydHO-TIOMyJISIpHAsl JIUTEpaTypa XUMHUYECKOTO COJIEpKaHUs, CIPaBOYHBIE
nocoOus, pecypcel WHTepHETa), KPUTUYECKH OIICHUBATH MPOTHUBOPEUYUBYIO M
HEJIOCTOBEPHYIO HH(POPMAITHIO;



YMEHUE NPUMEHATh Pa3ju4Hble METOJbl U 3aMpOChl MPU NOHMCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITTOJHEHUS
y4eOHBbIX U MO3HABaTEIbHBIX 3a7]a4 ONPE/ICIEHHOTO TUIA, TPUOOPETEHHUE OMbITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX — TEXHOJOTHUH,
OBJIJICHUE KYJbTYpOH aKTUBHOTO MCIOJIb30BAHMS PA3IMUHBIX IOMCKOBBIX CHUCTEM,
CaMOCTOSITENIFHO BBIOMpAaTh ONTUMATBHYIO (POpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUIIOCTPUPOBATh pEHIAEMbIE 3aa4d  HECIIOKHBIMUA CXEMaMH, JHarpaMMmaMu,
Ipyrumu popmamMu rpadKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce ydyeOHOH U
MCCJIEI0BATENBCKON JEATEIbHOCTH MHPOPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPYKAIOIIEH MPUPOIHOU
CpEBbl.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIC 1eHCTBHA:

YMEHHS 3aJlaBaTh BOINpPOCHI (B XOJ€ Juajiora W (WIM) JIUCKYCCUHU) TIO
CyliecTBy  oOCyXJaeMol  TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUS  NPEICTaBIATh  MOJYYEHHBIE  pe3yJbTaTbl  ITO3HABATEJIBHOM
JNEATEIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JEJaTh MPE3CHTALUIO
pE3yNbTATOB BBINOJHEHUS XMMHUYECKOTO IKCIEPUMEHTa (J1a00paTOPHOro OMbITA,
1a00paTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, Y4E€OHOTO MTPOEKTA);

YMEHHsSI Yy4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
IIO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuuid (o0cykaeHusi, OOMEH MHEHUSIMH, «MO3TOBBIE LITYPMbI», KOOPAHHALIMS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITNIOJITHEHHOM pabOThl U JpyTHE).

PerynsiTuBHBIC YHMBeEpCAJbHbIE Y4eOHbIe NeHCTBHSA:

YMEHUE CaMOCTOSTENIbHO ONPENesTh LENH JeATebHOCTH, MIaHUPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHBIE CITOCOOBI pelieHusl y4eOHbIX U
NO3HABATEJIbHBIX 33Ja4, CaMOCTOSITENIBHO COCTAaBJISATh WIH KOPPEKTHUPOBATH
MPEJIOKEHHBIM  QITOPUTM JEHUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJIYYeHUsS] HOBBIX 3HAHUU 00 M3y4yaeMbIX OOBEKTaX — BEILECTBAX M PEAKIMSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pPe3yJbTaTa 3asBJICHHON LETH, yMEHHE
MCITI0JIB30BaTh ¥ aHAIIM3UPOBATh KOHTEKCTHI, IPEJIAraeMble B YCIOBUU 33]IaHUN.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeAMETHBIX pe3yJbTAaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
COJIEp)KaHMs, YCTAaHOBJICHHOTO JaHHOW (enepanbHONM padodei mnporpamMMon,
BBIICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCS HAay4YHbI€ 3HAHUSA, YMEHHUS U CIOCOObI
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JNeucTBUM, crnenuduueckue g OpeAMETHONM obnactu  «XHUMHUS», BB
JNEATENIBHOCTH MO  IOJYYEHWI0 HOBOIO  3HAaHWs, €ro0  HWHTEpIPETalNH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX U HOBBIX CUTYyaIUsIX.

K konIy oOyuenus B 8 kjacce npeMeTHbIEe pe3yIbTaThl HA 0a30BOM YPOBHE

JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUaIOIIUXCS YMEHHIA:

e PAaCKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX IOHSATUN: aTOM, MOJIEKYJa,
XUMUYECKUH 3JIEMEHT, MPOCTOE BEUIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COETUHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCJIOTA4, OCHOBAHHE, COJb, JJIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHCIICHUS, XUMUYECKasi peaklus, KiIacCU(pUKalus pPEeaKIHil: peakuuu
COCIIMHEHHUs, DPEaKUWU PAa3JIOKEHUs, PEAKUUU 3aMEIICHUs, pPEeaKkUuu
00OM€Ha, 3K30- U SHJOTEPMHUYECKHUE PEAKIIMH, TEIIIOBOU 3P (DEKT peakiuu,
AIpO aTOMa, JJIEKTPOHHBIM CJIOW aroma, aTOMHas OpOHUTallb, pPaanycC
aToMa, XUMHUYECKasl CBS3b, MOJSIPHAsA WM HEINOJSpHAs KOBAJIECHTHAs CBA3b,
WOHHAas CBA3b, MOH, KaTHOH, aHHOH, PACTBOP, MaccoBas J0JI1 BeElleCTBa
(mporieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHYECKUX TOHATHH U
MPUMEHSTH ITH MOHATHS IPY OMUCAHUU BEIIECTB U X MPEBPAIICHMUI;

e HCIOJB30BaTh XUMHUYECKYIO CHMBOJMKY JJsi COCTaBlieHUs (Hopmy
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e OMNpEAeNATh BAJIEHTHOCTh ATOMOB AJIEMEHTOB B OWHApHBIX COECIUHEHUSX,
CTENEHb  OKWUCIEHUS  BJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
IIPUHAJIEKHOCTh BEIIECTB K OINPEAEIEHHOMY KJACCy COEAUHEHUN I10
dopMynaM, BHJA XHUMHUYECKOM CBA3M (KOBaJE€HTHas M HWOHHAs) B
HEOPTaHUYECKUX COECTUHEHUSX;

e packpeiBaThb cmbich Ilepuognueckoro 3akona JI. WM. Mengeneesa:
JEMOHCTPUPOBATh TNOHUMAHHUE NEPUOANYECKONM 3aBHCUMOCTH CBOWCTB
XMMHUYECKUX DJIEMEHTOB OT MX moJiokeHus B llepuoanueckoil cucreme,
3aKOHOB COXPAHEHHs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJIIPHOTO YYEHUs, 3aKOHa ABOraapo;

e ONUCBHIBATH M XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepronnueckoi
CUCTEMBl XMMHMYECKMX OJJIEMEHTOB: pa3iau4aTh IIOHATHUS «TJAaBHAs
noarpynna (A-rpynmna)» u «mnodounast noarpynmna (b-rpynmna)», manbie u
Oonbllie TEPUOAbl, COOTHOCUTH O003HAUEHMS, KOTOpPbIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumudeckmx osaementoB I .
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsj spa, 00IIee YHCIIO dJIEKTPOHOB
U PaCTIPEICIICHHUE UX TI0 SJIEKTPOHHBIM CJIOSIM);

KJIACCU(PUITMPOBATh XUMHUYECKHE SJIEMEHTHI, HCOPTaHUYECKHE BEIIECTBA,
XAMHYECKHE peakuu (10 YUCIy W COCTaBy YYacCTBYIOIIMX B pPEaKIUU
BEIIECTB, [0 TETJIOBOMY dPPEKTY);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3IUYHBIX KJIaCcCOB, MOATBEPK/ast ONMMCAHUE TPUMEPAMU MOJICKYJISIPHBIX
YpaBHEHUH COOTBETCTBYIOIIUX XUMUICCKUX PEAKITHH;

IIPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX Ka4eCTBECHHOTO
COCTaBa, BO3MOXXKHOCTH TIPOTCKAHUS XUMHUYECKUX TIPEBpAIICHUN B
Pa3IUYHBIX YCIOBHUSX;

BBIYHCIIATh OTHOCHUTEIIbHYIO MOJCKYJISIPHYIO W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »JJIeMEeHTa 10 ¢dopmylie
COCIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICIUTEIBHON JEATEILHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IICHHE, CHUCTeMAaTHU3aIuio, KJIacCU(PUKAIIUIO,
BBISIBJICHHUE TPUYMHHO-CJICJACTBEHHBIX CBSI3€d — JJII M3YyYCHUS CBOWCTB
BCIIECTB M XHWMHUYECKHX pEaKIMi, eCTCCTBEHHO-HAYYHBIC METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICJICHHBIN);

ClIeIOBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYION U
7abopaToOpHbIM 000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpaIleHUus C
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIIUSMU 10 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TI0 TOJIYYECHUI0O W COOMpaHUIO
ra3oo0pa3HbIX BeEIIeCTB (BOJOpOAA M KHUCJIOPOJa), MPUTOTOBIICHUIO
PAacCTBOPOB C OMNPEACIEHHON MacCOBOM J0OJ€W paCTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh W TPOBOAWTh  XHUMHYECKHE  DKCIIEPUMEHTHI  TIO
pacro3HaBaHHWIO PACTBOPOB IIEIOYCH U KHUCIOT C MIOMOIIbIO HHIUKATOPOB
(;rakmyc, heHondTaenH, METUIIOPAHXK U JIPYTHUE).

K koHIiy oOyuenus B 9 kjacce npeMeTHbIE Pe3ybTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y O0YUaIOIIUXCSI YMEHHIA:

pacKpbIBaTh CMBICJ OCHOBHBIX XHUMHMUYECKHMX NOHATHWA: XHWMHUYECKHM
DJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, aHHOH, NPOCTOE BEUIECTBO,
CJIO)KHO€ BELIECTBO, BAJIECHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIIEHb
OKHCIICHUS, XUMHUECKas PeaKlMsi, XUMUYECKasi CBS3b, TEIIOBOUM 3PdeKT
peakiuu, MOJb, MOJSIpHBIM  00BEM,  PAacTBOp,  AIEKTPOJMTHI,
HEDJICKTPOJIUTHI, JJIEKTPOJIMTUYECKAsT IUCCOLMALIMS, PEAKLUU HOHHOIO
oOMeHa, KaTaau3aTop, XHMHUYECKOe paBHOBeCHME, OOpaTHUMble U
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HEOOpaTUMBIC PEaKIMH, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME U  BOCCTaHOBJICHUE,
aIIOTpOnus, aM(pOTEPHOCTh, XUMHUYECKas CBsA3b (KOBAJICHTHAas, MOHHAs,
MeTajuInyecKas), KpHUCTAJUIMYecKass pemérka, KOppo3us METaljIoB,
CIUIaBbl, CKOPOCTh XUMHUYECKOW peakluu, MpeAeiabHO AOIMyCcTUMas
xoHuenTpanus [1/IK Bemecrsa;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MIPUMEHSTh 3TU OHATHUA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0O CHMBOJIMKY JJII COCTaBlieHUS (opMy
BEIIECTB U YPABHCHUN XMMHUYECKUX PEAKIUN;

OMPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PpA3IUYHOTO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K
OTNpEeNEIEHHOMY KJIACCY COEIMHEHUU 1o ¢opMmysaMm, BHII XUMHUYECKOU
CBsI3U (KOBaJI€HTHAs, WOHHAS, METAJUIMYECKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPAaX HEOPraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKN KOHKPETHOT'O BEILIECTBA;

packpsiBath cMmbIica Ilepuonmueckoro 3akona J[. WM. MenneneeBa wu
JIEMOHCTPUPOBATh €ro TOHHUMAaHHWE: OIKCHIBATh W XapaKTepu3oBaTh
Tabnuunyto popmy Ilepuoamdeckoil CUCTEMbl XHMHUYECKUX DJIEMEHTOB:
pasnuyaTh TOHATUS «TJaBHasE mnoArpynmna (A-rpymnma)y U «moOouyHas
noarpynmna (b-rpynma)», manbie u OONbIIME TEPUOABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XapaKTePUCTHUKAMH  CTPOCHMSI aTOMOB  XMUMHUYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpesieieHie WX 10 DJJIGKTPOHHBIM  CJIOSIM), OOBSICHATH OOIIue
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHECHUI B
npejenax MaJiblX MEPUOJIOB U TJIaBHBIX MOATPYMI C YUYETOM CTPOSHHUS UX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy U COCTaBy YYACTBYIOIIUX B PEaKIUU
BEIIECTB, TIO0 TEMIOBOMY 3(P(HEKTy, 0 U3MEHEHHUIO CTENIEHEH OKHCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUYECKUE XHUMHYECKUE
CBOMCTBAa NPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPKIAs OMNHUCAHUE
NpuUMepaMi MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

COCTAaBIISAITb YPABHEHUS DJEKTPOIUTUYECKOW JHCCOLMALMU  KHUCIOT,
1IEJIOYEUN U COJIEH, TTOJIHBIE U COKPAIIEHHBIC YPABHEHUS PEAKIIM HOHHOTO
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oOMeHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMH PA3JIMYHBIX KJIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCJIUTEIHHO-BOCCTAHOBUTENIBHBIX  PEAKITHIA
MIOCPEICTBOM COCTaBJICHUS JIEKTPOHHOTO OaraHca dTUX PEaKIIHii;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHSI,
BO3MOYKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBUSIX;

BBIUUCIIATh OTHOCHUTENBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO  MAacChl
BEIICCTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO »dJIeMEHTa 1o ¢dopMyIie
COCIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coONIOJaTh  MpaBUjia  MOJIb30BAHUS  XMMHUYECKOW  MMOCYyJAOW U
7a0b0paTOpHBIM  00OpYJOBaHMEM, a TaKXKe IMpaBWia OOpalmieHus ¢
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TIOIYYEHUI0O WU COOMpaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YTJIEKUCIIOro ras3a);

OPOBOJUTh  PEAKIUM, TOATBEPXKIAIOIMIME  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACTO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OPOMU/I-,
uoaua-, kapobonart-, ¢ocdar-, cuiaMkar-, cyibdar-, TUAPOKCH]I-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHNE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHAJIH3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICJACTBEHHBIX CBS3€H — IS W3YYCHUS CBOWCTB BEIICCTB U
XUMUYECKUX PEaKIUi, €CTeCTBCHHO-HAyYHBbIC METOIbI TIO3HAHUS —
HaOJIOICHUE, M3MEpPEHHEe, MOJCIUPOBAHUE, DKCIIEPUMEHT (pealbHBIA H
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KosmnuecTBo yacoB
Ne HanmenoBanue pa3iesioB u JuiekTpoHHbIE (HU(POBDbIE)
n/n TeM MPOrpaMMbl Bcero Kontponueie Tpakrieckue o0pa3oBaTe/ibHbIE PECYPChI
padoThbI padoThbI
Pasnen 1. [lepBoHayanbHble XUMHUYECKHE OHATHSA
XuMusi — BaxkHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubmuoreka [IOK
MPAKTUYECKOU IESTEIbHOCTH https://m.edsoo.ru/7f41837¢c
YeJIoBeKa
12 BeitectBa 1 XUMHUYECKHE 15 | bubnunoreka LIOK
peakunu https://m.edsoo.ru/7f41837¢
Wroro no pazneny 20
Pasjen 2. BaxkHeiilune npeactaBuTe/ M HEOPraHMYECKUX BellleCTB
)1 Boznyx. Kucnopon. Ilonsitue 6 1 bubmuoreka [IOK
00 okcHgax https://m.edsoo.ru/7f41837¢
’ Bognopon.Ilonstue o kucinorax g | bubmuoteka [IOK
U COJIIX https://m.edsoo.ru/7f41837¢
)3 Boga. PactBopsl. [lonsitue 06 5 | | bubmmnoreka HOK
OCHOBaHUAX https://m.edsoo.ru/7f41837¢
54 OcHOBHBIE KJIACCHI 1 | 1 but6mmorekxa [IOK
HEOPraHWYECKUX COCTMHEHUI https://m.edsoo.ru/7f41837¢c
Uroro no pazgeny 30

Paznen 3. [lepuoanueckuii 3axkon u [lepuoauyeckas cucrema xumudecknx 3j1eMmeHToB JI. U. MenaeneeBa. CTpoeHue aToMOB.

Xumuuyeckasi cBsi3b. OKHCINTENbHO-BOCCTAHOBHUTEIbHbIE pPe€akmumn
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[Tepuoanueckuii 3aKOH U

31 [Tepuonnueckas cucrema - bubnunoreka LIOK
XHMHYECKUX dj1eMeHToB /I, U. https://m.edsoo.ru/7f41837¢c
MenaeneeBa. CtpoeHue atoma
XuMHYECKas CBA3b.

3.2 OKHCIUTEIBHO- 8 bubmorexa OK

https://m.edsoo.ru/7f41837¢c
BOCCTaHOBUTEJIbHBIE PEAKIINH
bubmuoreka [IOK
Hroro no pasaeiy 15 https://m.edsoo.ru/7f41837¢
PesepBHOE Bpems 3 bubmorexa OK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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9 KUIIACC

KosauvecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM un¢pposbIe
Ne ni/mm P Kourposbubie IIpakTuyeckue (1upp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcsbl
Pa3nes 1. BemecTBo 1 XMMHYecKHe peaKuu
11 [ToBTOpeHUE U yroyOIeHUe 3SHAHUN 5 | bubnnoreka [JOK
' OCHOBHBIX Pa3IesIoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMUYECKHUX 4 bubnnoreka [JOK
' peaxiui https://m.edsoo.ru/7f41a636
13 DNEeKTPONIUTHYECKAs TUCCOLIUALIHS. g 1 1 bubnuorexa [JOK
' XHWMHMYECKHUE PEAKIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazgeny 17
Pa3nes 2. HemeTaibl M MX cOeIMHEHUS
21 OO6m1ast XxapaKTepUCTUKA XUMUUECKHUX 4 ) bubnnoreka [JOK
' aneMeHTOoB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO6m1ast xapaKTepUCTUKA XUMUUECKHUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 bubmorexa HOK
’ Py - eP https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO6m1ast xapaKTepUCTUKA XUMUUECKHUX
23 aneMeHTOB VA-rpynisl. A30T, pochop u ux 7 1 bubnmorexa LIOK
' 25 ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01mas xapakTeprucTUKa XUMUIECKUX
2.4 snemeHToB [VA-rpynnsl. Yriuepon u 8 1 2 bubmmorexa [OK
’ . py ' poa https://m.edsoo.ru/7f41a636
KPEMHUH U UX COSIMHECHUS



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

Hroro no pazneny

25

Pa3gen 3. MeTaJJIbI M UX COCIUHEHU S

N bubnmoreka [JOK
3.1 Obmpe cpoiicTsa MeTaIuIOB 4 https://m.edsoo.ru/7f41a636
N bu6mmoreka [IOK
32 Baxxueiiime MeTaIbl 1 UX COSTUHEHUS 16 hitps://m.cdsoo.rw/7f412636
Hroro no pazgeny 20
Pasjnen 4. Xumus u oxkpy:kamomas cpeaa
4.1 BemecTBa 1 MaTepHaibl B JKU3HU YEJI0BEKA 3 bubmmorera [TOK
’ = p https://m.edsoo.ru/7f41a636
Htoro no pazneny 3
PesepBHOE BpeMs 3 bubnmnorexa [IOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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

8 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie | IIpakTHueckue
n/n Bceero u3yyeHusi = oOpasoBaTe/ibHbIE
padoThI padoThI
pecypchl
| [Ipenmer xumuu. Ponp XuMuu B KU3HU | bu6mmorexa [IOK
yenoBeka. Tena u BelecTna https://m.edsoo.ru/ff0d210c
2 [TonsiTre 0 MeTOAaX MO3HAHUS B XUMUU 1 bubmmorexa LOK
A https://m.edsoo.ru/ff0d227¢
[TpakTueckas paborta Ne 1 «IIpaBuna
3 paboThI B 1a0OpaTOpUH U IPUEMBI 1 1 bubnnoreka [JOK
oOparteHus ¢ 1a00paTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyTI0BaHUEM
4 Yucrele BemecTBa 1 cMech. CriocoObl | bu6mmoreka [IOK
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas pabora Ne 2
5 «Paznenenue cmecelt (Ha mpumepe 1 1 bubmmorera [TOK
A . p p https://m.edsoo.ru/ff0d28c8
OUYMCTKHU TTOBaPEHHOM COJIN)»
bu6mmoreka [JOK
6 A 1
TOMET H MOJCKYIIHL https://m.edsoo.ru/ff0d2a6¢c
7 XUMHUYECKHUE DJIEMEHTHI. 3HAKU | bubnmoreka [JOK
(CHMBOJIBI) XUMHUYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie U CIOXKHBIE BENIECTBA 1 bubmorexa HOK
p HI https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHHUE 1 bubmmorexa [TOK
YIAp y https://m.edsoo.ru/ff0d2d50



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

3aKO0H ITOCTOSHCTBA COCTaBa BEILIECTB.

bubmuorexa [JOK
10 X e . Bane
umieckas opmyna. Banenrrocts https://m.edsoo.ru/ff0d2eae
aTOMOB XMUMHMUYECKHUX 3JIEMEHTOB
1 OTHoOcuTENbHAs aTOMHAs Macca. bubnmoreka [JOK
OtHOcUTEeNbHAsA MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 10151 XUMHYECKOTO bubmuorexa [JOK
3JIEMEHTAa B COEIMHEHUN https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemecrBa. MoJib. bu6mmoreka [IOK
MonsipHas macca https://m.edsoo.ru/ff0d5230
14 DdusznyecKkrue 1 XUMUYECKUE SIBIICHUS. bubmuorexa [JOK
XumMuyeckas peakius https://m.edsoo.ru/ff0d37fa
15 IIpr3HaKu U yCcioBUS IPOTEKAHUSA bubnnoreka [JOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs1 MacChl BELIECTB. bubnnoreka [JOK
XHWMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncnenus KoaudecTBa, MacChl
17 BEII[ECTBA 10 YPABHEHUSIM XUMHYECKUX bubmmorexa [TOK
B . yp https://m.edsoo.ru/ff0d5708
peakiui
Knaccudukanms XuMruaeckux peakiuit
18 (coenuHeHus, pa3oKeHHS bubmorexa [TOK
& P ’ https://m.edsoo.ru/ff0d3{34
3aMelleHus, ooMeHa)
M. B. JIoMOHOCOB — y4€EHBIi-
19 sHIKIoNeAUCT. OO00IICHHE 1 bubmorexa HOK
H T, Hf https://m.edsoo.ru/ff0d40c4
cucTeMaTtu3anus 3HaHU
20 KonTtponbhas padora Nel no treme bubnnoreka [JOK
«BelecTBa 1 XUMUYECKHAE PEAKLIUN https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bub6nuorexa [IOK



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

Bo3ayxa. Kucinopon — anemeHT u
npoctoe BeuiectBo. O30H

https://m.edsoo.ru/ff0d448e

duznueckre 1 XUMUYECKHE CBOMCTBA

22 KHCJIOpOJia (peaKIIuu OKUCICHUS bubmmorexa [IOK
e B : https://m.edsoo.ru/f0d4614
ropenue). [Torstue 06 okcumax
CrniocoObl noty4eHust KUCIopoia B
23 71a00paTOPUH U TPOMBIIIIICHHOCTH bubmmorexa [IOK
patop P ' https://m.edsoo.ru/ff0d497a
[TpumeHneHue kucaopoaa
TennoBoii 3G PeKT XUMUIECKOI
24 peaKIuu, MOHITHE O bubnnoreka [JOK
TEPMOXUMHUYECKOM YPABHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMUUYECKUX PEAKIUAX
TommBo (HedTh, yroiab U METaH).
25 3ar 5I3H€}EI/I€(1];O3 yxa CIoCOObI lro Bubmmorexa LHOK
P A, https://m.edsoo.ru/ff0d4c4a
MpEeA0TBPALCHUS
[IpakTuueckas pabora Ne 3 o Teme
26 «ITomydenue u coOupaHue Kuciaopoaa bubmmorexa [OK
y . p posa, https://m.edsoo.ru/ff0d4ae2
M3YUYEHUE €r0 CBOMCTB»
27 Bonopon — anemMeHT u mpocToe bubnnorexka [JOK
BelecTBo. Haxoxaenue B mpupoae https://m.edsoo.ru/ff0d4dd0
)3 dusnveckue U XUMUYECKUE CBOMCTBA bu6mmoreka [IOK
Bojopona. [Ipumenenne Bogopona https://m.edsoo.ru/ff0d4dd0
bubmuorexa [JOK
29 II
OIPITHE O KHCTIOTAX 1 COTLIX https://m.edsoo.ru/ff0d50d2
30 Crioco0sI ToTy4YeHust BOAOPO/Ia B bubnmoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
31 [TpakTiueckast padota Ne 4 o teme bubnnorexa [JOK

«Ilonxyuyenue u coOupanue BOAOPOJA,

https://m.edsoo.ru/ff0d442



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

W3y4YEHHUE Er0 CBOMCTB)

MomnsipHblii 00bEM ra30B. 3aKOH

bubmuorexa [JOK

32
ABoraapo https://m.edsoo.ru/ff0d542¢
Brruncienus o0béMa, KOJIHYECTBA
33 BEIIECTBA ra3a 1o €ro N3BECTHOM bubmotexa [IOK
. y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA I 00BEMY
Brruncienus o05EMOB ra3oB IO
34 aBHEHHIO PEaKIIMU Ha OCHOBE 3aKOHA bubmorexa HOK
yp . p . https://m.edsoo.ru/ff0d5708
00BEMHEBIX OTHOIIECHHUH ra30B
35 ®Ou3ndecKrue U XMMUYECKHE CBOMCTBA bubmuorexa [JOK
BOJbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwuii. [Tonsitue 06 bubnnoreka [JOK
HHIUKATOPAX https://m.edsoo.ru/ff0d59¢e2
Bopa xak pactBoputens. HacblieHHbIe
37 ¥ HEHACHIMEHHBIE pacTBOPEL. MaccoBas bubmorexa LIOK
= p Pt https://m.edsoo.ru/ff0d5b40
JIOJISI BEIIECTBA B pacTBOpE
[IpakTuueckas pabora Ne 5 o teme
18 «IIpuroroBneHue pacTBOpPOB ¢ bubnuotexa [JOK
onpeAeNEeHHON MacCOBOM J101eH https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBAY
39 KonTponsHnas pabora Ne2 no teme bubnnorexka [JOK
«Kucnopon. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcupsl: cocTaB, KacCupUKAIIUS, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonyueHue n XuMU4YeCKrUe CBOMCTBA
bu6mmorexa [IOK
41 KHUCIIOTHBIX, OCHOBHBIX M aM(POTEPHBIX

OKCHJIOB

https://m.edsoo.ru/ff0d664e
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4 OcHoBaHwusI: cOCTaB, Kiaccuduxams, bubnmoreka [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca
43 [TonyuyeHnne u XxuMuyeckue cBOWCTBa bubmmorexa [IOK
OCHOBAaHUH https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccuduxarmus, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHue u XUMHYECKUE CBOMCTBA bubnmoreka [JOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIATypa,
(cp ) P bu6mmorexa [IOK
46 CIOCOOBI TOTYYEHUS, XUMUYECKHE
. https://m.edsoo.ru/00ad9474
CBOICTBa
[TpakTuueckast pabota Ne 6. Pemenue
47 9KCIIEPUMEHTANBHBIX 3aa4 10 TeME bubnnoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTAaHUUECKHUX https://m.edsoo.ru/00ad9b7c
COCIMHEHUIN»
43 I'eneTnyeckas cBsI3b MKy KjaccaMu bubnmnoreka [JOK
HEOPraHWYECKUX COCTMHEHUI https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O06o01IeHre u cucTeMaTu3alus 3HaHu|
B & https://m.edso00.ru/00ad9cb2
KonrtponsHas padora Ne3 o teme
50 "OCHOBHBIE KJIACChl HEOPTAaHUYECKUX bubmmorexa [TOK
. P https://m.edsoo.ru/00ad9ela
COCTMHEHU I
[TepBbie MOMBITKH KiIacCUPUKAITTT
51 XMMHYECKHUX 3JeMEHTOB. [loHsiTHE O bubmmorexa [TOK
) https://m.edsoo.ru/00ad9ffa
TPYIIaxX CXOTHBIX AJIEMEHTOB
Ilepuoanueckuii 3aK0H U
bu6mmoreka [IOK
52 [lepuoanueckast cucreMa XUMHYECKUX

anemenToB 1. . Menaeneena

https://m.edsoo.ru/00ada52c
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bubmuoreka [JOK

53 [lepuonapl, rpyniibl, 1o, TIITBI
PHOZEL, TPYIHEL HOATPY https://m.edsoo.ru/00ada52c
54 Ctpoenue atomoB. CocTaB aTOMHBIX bubnunoreka [HOK
anep. N3oTomsl https://m.edsoo.ru/00ada342
CTpoeHue IEKTPOHHBIX 000I0YCK
. bu6mmoreka [IOK
55 aTOMOB 3JIeMeHTOB [lepuonnueckoi
https://m.edsoo.ru/00ada6bc
cucremsl [[. 1. Menaeneesa
XapakTepucTuka XUMHYECKOTO
56 AJIEMEHTA MO €ro MOJIOKEHUIO B bubnuorexa [JOK
ITepuonnueckon cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoanueckoro 3akoHa s
57 pa3sBUTHSA HAYKU U npakTuku. []. 1. bubnuorexa [JOK
MeHeneeB — y4€HbIi, IEAAror u https://m.edsoo.ru/00ada96e
rpaKJIaHUH
DIIEKTPOOTPULIATETLHOCTh aTOMOB
bu6mmoreka [JOK
58 XUMHYECKHUX IJIEMEHTOB/
. https://m.edsoo.ru/00adaab8
Bcepoccuiickas mpoBepouHas padboTa
b K
59 HonHas xuMuueckast CBsi3b nommorexa O
https://m.edsoo.ru/00adac34
60 KoBaseHTHas nossspHas XUMHAYECKast bubnnorexka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanenTHast HenossipHast XUMHUYECKast bubnnorexka [JOK
CBSA3b https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
62 CreneHb OKUCTIEHUS
https://m.edsoo.ru/00adae28
63 OKHCITHTENbHO-BOCCTAHOBUTEIHHBIC bubmuotexa [JOK

peaxiuu

https://m.edsoo.ru/00adb076
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bubmuoreka [JOK

64 OKHUCIUTENU U BOCCTAHOBUTEIIU 1 hitps://m.cds0o.rw/00adb076
65 Kontposbnas padota No4 o teme | bubnunoreka [HOK
«Crtpoenue atoMa. XUMHUUYECKas CBA3bY https://m.edsoo.ru/00adb486
66 PesepBueiit ypok. O000mIeHNE U | bubnnoreka [HOK
crucTemMaTu3auurs 3HaHUI https://m.edsoo.ru/00adb33c
67 PesepBueiit ypok. O000mIeHNE U | bubnnoreka [HOK
crucTemMaTu3alurs 3HaHUI https://m.edsoo.ru/00ad9cb2
68 PesepBHeIit ypok. O000IICHHE 1 | bubnnoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabuble | IlpakTuueckue
n/n Bcero u3yyeHusi = oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
Ilepnonnueckuii 3aK0H.
| IIepnonnueckas cucrema 1 bubnnorexa [HOK
XUMHYECKUX 31eMeHTOB Jl. U. https://m.edsoo.ru/00adb59¢
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUH
. bubnuorexa [JOK
2 CBOMCTB XMMUYECKUX 3JIEMEHTOB 1
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX NMEPUOOB
3 Knaccudukanusa u HoMeHKIaTypa 1 bubnuorexa [JOK
HEOPraHWYECKHUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Busl XuMu4yeckoi CBSI3U U TUIIBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTtponsHas pabora Nel no reme
5 «IloBTOpEHUE U yriTyOieHHe 3HaHU 1 1
OCHOBHBIX Pa3/IeJIoB Kypca 8 Kiacca»
6 Knaccudukanus XuMruueckux | bubnuoreka [IOK
peaKuuii Mo pa3IMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsATHE O CKOPOCTH XMMHYECKOU
bubmuorexa [JOK
7 peakuuu. [ToHsITHE O TOMOTE€HHBIX U 1
https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKITHSIX
[ToHsiTHE O XUMHUYECKOM PaBHOBECHH.
bu6mmoreka [IOK
8 @akTOpBI, BIUAIOIINE HA CKOPOCTh 1

XUMHYECKOU pCaKkuu U IMOJIOKCHUC

https://m.edsoo.ru/00adc28c
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https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

XUMHYCCKOI'O paBHOBECUA

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC

bubmuorexa [JOK

XJiopa

9
peakunu https://m.edsoo.ru/00adcade
Teopus 21EKTPOIIUTUYECKON
10 nccorranu. CHIbHBIE U ci1a0ble buGnnorexa LIOK
8 HHATHIH. https://m.edsoo.ru/00adcd68
BJIEKTPOJIUTHI
11 Hounrie ypaBHEHUS pEeaKIIUi Bubmaorexa ITOK
yp peakt https://m.edsoo.ru/00add448
XUMHYECKHE CBOUCTBA KUCIOT U
12 OCHOBAHUI B CBETE IPEJCTaBICHUN bubnnorexa LIOK
pUII https://m.edsoo.ru/00add5d8
00 IIEKTPOIUTUICCKON JUCCOIUAIIH
XHUMHUYECKHE CBOMCTBA COJIEU B CBETE
13 MIPENCTABIEHUHA 00 bubmmorexa LHOK
pea . https://m.edsoo.ru/00add8b2
3JIEKTPOJIUTUYECKON JUCCOIUAIINHI
14 IlonsTue o rmapoanse cojei bubmmorexa LIOK
AP https://m.edsoo.ru/00add9d4
15 O06o001eHre U CHCTEMAaTH3aIIHS bubmuorexa [JOK
3HAHUH https://m.edsoo.ru/00addd12
[IpakTnueckas padora Ne 1.
16 «Perenne skciepuMEHTAIILHBIX Bubmorexa ITOK
p https://m.edsoo.ru/00addbfa
3aga9dy
KonTponbnas padorta Ne2 o teme
17 «DNEKTPOIUTHYECKAS TUCCOIINAIINI bubmorexa LHOK
s ) https://m.edsoo.ru/00addecO
XUMHYECKUE PEAKIIUU B PACTBOPAX)»
OO01ast XapakTepUCTHKA TaJIOT€HOB.
P P N bubnuorexa [JOK
18 XUMHUYEeCKHE CBOMCTBA HA IPUMEPE

https://m.edsoo.ru/00addfe2
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XiopoBogopoa. ColisiHast KUCIIOTA,

bubmuorexa [JOK

19 XHMHYECKHE CBOMCTBA, ITOJIYUEHHUE,
Y https://m.edsoo.ru/00ade104
IIPUMEHEHHE
[IpakTrueckas padota Ne 2 o Teme
. bubnmoreka [JOK
20 «ITonyueHnne COMAHOM KUCTOTHI,
.. . https://m.edsoo.ru/00ade348
M3y4yeHUE €€ CBOMCTB»
Brruucnenus no ypaBHeHUSIM
. bu6mmoreka [IOK
21 XUMHUYECKUX PEAKLUH, €CIIH OUH U3
https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
) OO01as xapakTepuCcTHUKa SJIEMEHTOB bubnnoreka [JOK
VIA-rpynbl https://m.edsoo.ru/00ade64a
ATOTpOTTHBIE MOTU(UKAIIUA CEPHI.
” Haxoxnenue cepbl 1 €€ coeqMHEHU I bubnunoreka [JOK
B IIpUpoOJie. XMMHYECKHUE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoopo/1, CTpOeHHUE, bubnuoteka [JOK
¢u3nyeckrue 1 XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHasi KHCIIOTA,
25 (bu3znyecKrue 1 XUMUYECKHe bubmmorexa [OK
. https://m.edsoo.ru/00adea28
CBOMCTBa, IPUMEHEHNUE
XHUMHUYECKHUE PEAKIUH, JIEKALTUE B
OCHOBE MPOMBIIIUIEHHOTO criocoba
26 MIOJIy4EHUS] CEPHOMN KUCIIOTHI. bubnuoreka [IOK
XHUMHYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKpY>KaloIlIeu cpeibl COETUHEHUSIMU
cepbl
7 Breraucienne MaccoBOM TOIN BBIXOA bu6mmoreka [JOK

MPOYKTA pEAKIINU

https://m.edsoo.ru/00adec8a
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OOm1ast xapaKTepUCTHKA SIIEMEHTOB
VA-rpynisl. A30T, pacipocTpaHeHHE

bubmuoreka [JOK

28
B IIpHupoe, Gu3nyecKue u https://m.edsoo.ru/00adeeabd
XUMHYECKHE CBOICTBA
AMMuak, ero ¢puznyeckue u

. bu6mmoreka [IOK
29 XUMHYECKHUE CBOMCTBA, MOJyYCHUE U
https://m.edsoo.ru/00adf004
MIPUMEHEHUE
[IpakTuueckas padora Ne 3 o Teme
30 «Ilonmydyenne aMmmuaka, U3y4eHue ero bubmmorexa [JOK
. Y » 13Y https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KUCIOTA, €€ (hU3MIecKue u bubnnoreka [JOK
XHMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonbs3oBanre HUTPATOB U COJIEH
aMMOHWUS B KQU€CTBE MHUHEPATbHBIX

32 no0peHnii. XUMHYECKOE bubmmorexa LHOK
y p ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYXKAIOLIEH Cpebl
COEIMHEHMSIMU a30Ta
®ocdop. Oxeun pochopa (V) u

33 (pocg)o pHaH I(I/ICJ'I((I))Ta (b(blfm(qe)cxne " bubnmorexa LIOK

p L https://m.edsoo.ru/00adf68a
XUMUYECKHUE CBOWCTBA, MOITYUYEHUE
Hcnonb3oBanue GocdaToB B

14 KauecTBE MUHEPATbHBIX YAOOPEHU. bubnunoreka [JOK
3arpsi3sHEHUE TPUPOTHON CPEIBI https://m.edsoo.ru/00adfc20
dbocharamu
VYriepond, pacopoCcTpaHeHUE B

35 apu I(:ne, (ri))mnlzleciie U XUMHYECKHE bubnnorexa LIOK

P P ’ https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxkcunpl yriaepoja, ux GU3nIecKue u bubnmuotexa [JOK
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XUMHYECKHUE CBOMCTBA.
DKoJIoTH4YecKre MpoOIeMBI,
CBsI3aHHBIE ¢ OKcHuaoM yrieposa (IV)

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

N bu6mmoreka [IOK
37 VronpHas KUCIOTa U €€ COIN
https://m.edso0.ru/00ae006¢
[TpakTuyeckas padora Ne 4 o Teme

38 "[losydyeHne yriekucioro rasa. bubmumoreka [IOK
KavecTBeHHast peakiys Ha KapOOHaT- https://m.edsoo.ru/00ae027¢
noH"

[TepBoHavasibHBIC TOHATHUS 00
bu6mmorexa [IOK
39 OpraHMYEeCKHUX BEIIECTBAX KaK O
https://m.edsoo.ru/00ae054¢
COEIMHEHUSX YIJIepoaa
. bubmuorexa [JOK
40 Kpemuuii u ero coequHeHus
https://m.edsoo.ru/00ae080a
[Tpaktuueckas padota Ne 5. Permenue

41 SKCIEPUMEHTAIBHBIX 337a4 10 TEME bubnuotexa [JOK
«Baxnenne HeMeTaIbl U UX https://m.edso00.ru/00ac0bf2
COCIMHEHMS
KonTponbnas padota Ne3 mo teme

. bubnuoteka [JOK
42 «Baxneiinie HeMeTaIbl U UX
https://m.edsoo.ru/00aec0el8
COCIMHEHMUS
OO61mas xapakTepucTUKa XUMUYECKUX
3JICMEHTOB — METAJIJIOB.

43 Merauueckas CBsI3b U bubmuorexa [JOK
METAJUINYECKas] KPUCTAITAYECKAS https://m.edsoo.ru/00ae103e
pemérka. Pu3nyecKue CBOMCTBA
METAIIJIOB

44 XuUMHYECKHE CBOMCTBA METAJIJIOB. bu6mmoreka [IOK
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DNEKTPOXUMUYECKUN P
HaIPsDKCHUH METaJIJIOB

https://m.edsoo.ru/00ael 156

OO6u1re crnocoObl MOTYYSHHS
meTaiuioB. CruiaBel. Beruncienus mo

45 aBHEHUSIM XUMHUYECKUX pEeaKIINi bubmorexa LOK
yp peaKiu, https://m.edsoo.ru/00aec1156
€CJIM OJINH U3 PEareéHTOB COJICPKUT
MpUMECH
bubmuorexa [JOK
46 [lonsATHE O KOPPO3UH METAILIOB
https://m.edsoo.ru/00ae1278
bu6mmorexa [IOK
47 €JIOYHBIE METAJIIbI
m https://m.edsoo.ru/00ae14b2
43 Okcubl ¥ THAPOKCUIBI HATPUS U bubnnoreka [JOK
KaJus https://m.edsoo.ru/00ae14b2
49 [IenouHo3eMeNbHBIC METAJIIBI — bubmuorexa [JOK
KaJIbIIMA ¥ Maroui https://m.edsoo.ru/00ael 58
. bubnuoteka [JOK
50 Bakueimme coefMHEHUA KLU
https://m.edsoo.ru/00ael5e8
51 O000I11IeHNE U CUCTEMATHU3AIUS
3HaHUM
5 JKEcTKOCTh BOMBI U CIIOCOOBI €€ bu6mmoreka [JOK
yCTpaHEHHUS https://m.edsoo.ru/00ae1886
[TpakTuyeckas pabora Ne 6 o Teme
53 "KEcTKOCTL BOJIBI I METOJEI €6 bubmnorexa [IOK
" g 8 https://m.edsoo.ru/00aelae8
yCTpaHEeHUS
54 N — bu6mmorexa [IOK
https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe CBOIICTBA OKCHJIA U bubnnorexa [JOK

TUAPOKCH]IA

https://m.edsoo.ru/00aelc64
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bubmuoreka [JOK

36 Keseso https://m.edsoo.ru/00aec1d86
57 OKcuabl, THAPOKCUABI U COJTH Keje3a bu6mmoreka [IOK
(IT) n xenesa (II) https://m.edsoo.ru/00ae35e6
58 O06o001IeHre U cHCTeMaTH3aIus
3HaHUI
[TpakTuyeckas pabora Ne 7. Pemenue
59 SKCIEPUMEHTAIBHBIX 337a4 10 TEME bubnnoreka [JOK
«BaxHeiye MeTalIbl U UX https://m.edsoo.ru/00ae3de8
COCJIUHCHHU S
Brruucienust mo ypaBHeHUSIM
XUMHYECKHUX PeaKIIHii, €CJIi OJIUH U3
60 pearcHTOB JIaH B U30BITKE WIIN bu6mmorexa [IOK
COJICPXKUT TpUMecH. Beruucnenus https://m.edsoo.ru/00ae1750
MacCOBOM JOJIH BBIXOJa MPOAYKTa
peakiumn
61 O0600611eHre U cucTeMaTH3alus
3HaHUI
KonTponbhas padota Ne4 o teme
62 «BaxHe#me MeTaIbl U X
COCJIUHECHHU S
63 BemectBa 1 Marepuaisl B bubnuoreka [IOK
MOBCEIHEBHOM XU3HU YEIOBEKA https://m.edsoo.ru/00ae3f50
64 XHUMUYECKOE 3arpsi3HEHUE bubnmuotexa [JOK
OKpYKarolleu cpebl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B pemreHnn bubnnoreka [JOK
AKOJIOTUYECKUX TTPOOIeM https://m.edsoo.ru/00ae4270
66 PeseprubIil ypok. O600meHNE 1 bubnmuotexa [JOK
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cUucCTeMaTH3alusd 3HaAaHUN

https://m.edsoo.ru/00ae0d0a

67 PesepBHelil ypok. O600mIeHHE 1 1 bubnmoreka [JOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00adb33c¢
68 PesepBHelil ypok. O600IcHHE 1 1 bubnmoreka [JOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA

OBSA3ATEJIBHBIE YUYEBHBIE MATEPHUAJIBI VIS YUEHUKA

1. Yuebnuk «Xumus. 8 kinacc. ba3oBbiit ypoBEHB» MOXKET CUUTATHCS BTOPOK
gacThio oHoro kypca xumun O. C. 'abpuensna, U. I'. Octpoymosa u C. A.
CnankoBa JJ1s1 OCHOBHOM IIIKOJIBI

2. YaeOHoe nmocobue «Xumusi. 9 Kaccy 3aBepIiaeT HOBYIO JUHUIO YIeOHUKOB
xumun O. C. IN'abpuensaa, . I'. OctpoymoBa u C. A. CiiagkoBa Jj1s1 OCHOBHOU
IIKOJIBI.

METOINYECKHUE MATEPHUAJIBI V1A YUUTEJIA

1. EropoB A.C. Bce Buibl pacueTHBIX 33/1a4 110 XUMUU JJIs1 TOATOTOBKU K EI'D. -
PoctoB u//1: ®enunkc,2013.

2. N'oponpuunueBa U.H. KontpoinbHbie 1 poBepoUHbIe pabOThI 10 XUMuH. 8-11
KJIacc.

M.: AkBapuym, 2014.

3. HoBommnckuii .M. Tunsl XuMUYECKUX 3a7a4 U CIIOCOObI X pemieHus. 8-11
KIL.:

VYu4eb. mocobue nys odmeodpaszopat. yupesxaenuii / U.M. Hopommnckwuii., H.C.
HoommHuckasa. M: OO0 «3narenbctBo OHUKey: «M3natensetBo «Mup U
O6pazoBanuey, 2016.

4. Jlnupun P.A. Tectbl no XxuMuu A1t 00y4eHHUs U TEKYILLEro KOHTPOJIA 3HaHUM: 8-9
KJL.:

Kn. J{ns yaurens / P.A. Jlugun, H.H. [Totonoga; [Tox pea. P.A. Jlununa. - M.6
[TIpoceemenue, 2005.
5. Kopomenko A.C, Kasepuna A.A., UBanosa P.I'. Xumus: 3aganus ¢ BEIOOpOM

orBeta: 8-9 ki. M.: 'ymanur. U3a. Lentp BJIAJIOC, 2013.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPChI

1. Hudposas nabopatopus 1Mo XuMus.



CETU UHTEPHET

but6mmoreka LIOK https://m.edsoo.ru/ff0d227e



https://m.edsoo.ru/ff0d227e




		2026-03-03T16:57:09+0500
	МУНИЦИПАЛЬНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ АВТОНОМНОЕ УЧРЕЖДЕНИЕ СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА СЕЛА ТАШКИНОВО ГОРОДСКОГО ОКРУГА ГОРОД НЕФТЕКАМСК РЕСПУБЛИКИ БАШКОРТОСТАН




