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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 XMMHHM Ha YPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHWN K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepanbHOl pabdoueil MnporpaMMbl
BOCITUTAHUS U C YUYETOM KOHIICTIIIUU MPEMOAaBaHus YIeOHOTO MmpeaMeTa « XuMUsD»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1o XUMHUHU JaeT MNPEJCTaBICHUE O LENAX, OOl cTpaTeruu
oOy4yeHHUs, BOCHUTAHUS M Pa3BUTUS OOYYAIOUIUXCS CPEACTBAMHU Yy4EOHOTO
npeaMera, YCTaHABIIUBAET 00s13aTEIbHOE MIPEAMETHOE COJIepKaHue,
npeaycMaTpUBaET paclpeielieHue €ero Mo KilaccaM M CTPYKTYPUPOBAHUE 10
pazienaM M TeMaM MpOrpaMMbl IO XHUMHUH, OINpPEIETseT KOJUYECTBEHHBIE U
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHYEMYIO
MOCJIEAOBATEILHOCTh W3YUYEHHUS] XUMHH C YUYETOM MEXIPEAMETHBIX U
BHYTPUIPEIMETHBIX  CBsI3€H, JIOTUKM Yy4eOHOTO Tpollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJaroUIuxcs, OMNpPEAeNIeT BO3MOXKHOCTU TMpeaMera st
peanu3aiuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTelbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOTO OOINETO 0Opa30BaHMS, a TaKKe TPEOOBAaHUN K
pe3yJiibTataM 00y4YeHHUs] XUMUU Ha YPOBHE 1IN U3y4eHUs PeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETbHOCTH OOyYaromerocs MO OCBOCHUIO
y4eOHOTO CO/ICp)KaHMS.

3HaHWE XWMHUHU CIIYKUT OCHOBOM yisi (POpMHpPOBAHUS MHPOBO33PECHUS
00y4Jaromierocsi, ero MpeACTaBICHUN O MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO
poib urparot GopMUpPYyEMbIe XUMHEW MPEACTaBICHUS O B3aWMOIPEBPAIICHUSX
SHEPrUu U 00 DBOJIIOIMU BEIIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
mpo0IeM YCTOMYMBOTO DPA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOW, DSHEPTETHUECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIeM 31paBOOXPaHEHHS.

N3ydenune xumuu:

CIIOCOOCTBYET  peajiu3alldd  BO3MOXHOCTEH JJIsI  CaMOpPa3BUTUS U

(dbopMHpOBaHUs KYJbTYpPbl JUUHOCTH, €€ 00IIel U PyHKIIMOHAIbHON T'PaMOTHOCTH;



BHOCHUT BKJIaJl B (POPMUPOBAHUE MBIIIJIEHUS U TBOPUYECKUX CIIOCOOHOCTEU
oOydJaronmxcsi, HaBBIKOB HX CAMOCTOSITEIbHOW  Y4eOHOW  JIeSITeIbHOCTH,
DKCIIEPUMEHTAJIbHBIX M HCCIEHOBATEIbCKUX YMEHUW, HEOOXOJIMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B TPO(PECCHOHATILHOM 1€ TEIbHOCTH;

3HaKOMUT CO CHeHU(pUKON HAYYHOTO MBIIIICHHS, 3aKJIaJbIBAET OCHOBEHI
LEJIOCTHOTO B3IJIA1a HA €UHCTBO IPHUPO/BI U YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU E€CTECTBEHHO--HAYYHOW rpaMOTHOCTH 00yYaroumxcs;

CHocoOCTBYeT (OPMUPOBAHUIO LEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-
-HAy4YHBIM 3HAHUSM, K IPUPOJIE, K UEIIOBEKY, BHOCUT CBOU BKJIAJl B SKOJIOTHYECKOE
oOpa3oBaHuEe 00YyYaIOIUXCSl.

JlanHble HampaBieHHUs B OOYYEHUH XMMHHU OOECIEUMBAIOTCS CHEUU(DHUKOMI
COJEepKaHUsl  y4yeOHOro IMpenMera, KOTOPBIM  SBISETCS  IE€Iaroru4ecKH
aJanTHPOBAHHBIM OTpa)KeHHEM 0a30BOM HAYKH XMMHUH Ha ONPEIEIEHHOM 3TaIre ee
pa3BUTHSL.

Kypc xuMuun Ha ypoBHE OCHOBHOI'O OOIIETr0 0Opa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMHUCS CHUCTEMbI MEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTraHUYECKOM XHUMHU W HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TMOHSITUHN
OPraHUYEeCKON XUMUH.

CtpykTypa colepkaHusl MporpaMMbl MO XUMHUHU c(hopMUpOBaHa HA OCHOBE
CUCTEMHOr0 NoAXoAa K ee u3ydyeHuro. Conep:kaHue CKIaJbIBA€TCS U3 CHCTEMBI
MOHATUH O XUMUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMbI MOHATUI O XUMUYECKOU
peakuuu. OOe OSTH CHUCTEMBl CTPYKTYpPHO OPIraHHU30BAaHbl IO MPHUHIMILY
MOCJIEOBATEIBHOIO Pa3BUTHUS 3HAHUI HA OCHOBE TEOPETHYECKUX IMPEACTABICHUI
Pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuomnueckoro 3akona JI. M. MenpaenmeeBa kak OCHOBHOIO 3aKOHA
XUMUU;

— YYEHHS O CTPOCHHUH aTOMa U XUMUYECKOMU CBSI3H;

— TPeACTaBICHUM 00 DJIIEKTPOIUTHYECKOW JMCCOIMAIMM BEIECTB B

pacTBopax.



TeopeTnueckue 3HAHUS PACCMATPUBAIOTCS Ha OCHOBE HAMIIMPUYECKHU
MOJTYYEHHBIX U OCMBICJIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCJIEAOBATEILHO OT OHOTO
YPOBHSI K JPyroMy, BBITIONHIS (GYHKIUA OOBSICHEHHS] W IPOTHO3HPOBAHUS
CBOMCTB, CTPOCHHUSI U BO3MOKHOCTEH MPAKTUUECKOIO0 MPUMEHEHHUS W TOJYUYCHUS
M3y4aeMBbIX BEIIECTB.

OcBoeHne mporpaMmbl 1O XUMHH CHOCOOCTBYeT (HOPMHUPOBAHUIO
MPEJICTABICHUS O XMMUYECKOW COCTABIIAIONICH HAyYHON KapTHUHBI MHUpPA B JIOTHKE
€€ CHCTEMHOM NPHUPOAbI, IEHHOCTHOTO OTHOIICHUS K HAYYHOMY 3HAHUIO U
METOJaM II03HaHUS B Hayke. M3ydeHne XUMHU OPOUCXOJIUT C TPUBICUCHUEM
3HAHUW U3 paHee H3YUYEHHBIX YYEOHBIX NpeAMeTOB: «OKpyXKalomMuid MHDY,
«buonorus. 5—7 knaccel» U «PU3UKA. 7 KITacc.

[Ipy wu3ydYeHHMM XHMHUU TPOUCXOIUT (POpMHpOBAHHE 3HAHUN OCHOB
XUMHUUYECKON HayKW Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JESITEIbHOCTH YEJIOBEKA W KaK OJHOTO W3 KOMIIOHEHTOB MHMPOBOHM KYJBTYPHI.
3agaya y4eOHOro mpeaMera COCTOMT B (OPMUPOBAHUU CHUCTEMBl XUMHYECKHUX
3HAaHUN — BaXHEUIUX (PAKTOB, MOHATUM, 3aKOHOB U TEOPETUUECKUX MOJIOKEHUH,
JOCTYIHBIX O0O0OOIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B
NpUOOIICHUM K HAyYHBIM METOJaM T[IO3HAHUS TIPU M3YYCHUU BEIIECTB U
XUMHUUYECKUX peakiuii, B GOPMUPOBAHUM U PA3BUTHU MO3HABATEIbHBIX YMEHUN U
WX TPHUMEHEHHH B Y4YeOHO-TIO3HABATCIBHONW H y4eOHO-MCCIIEAOBATEIBLCKOM
JIeATEIIbHOCTH, OCBOEHUM TIpaBWJI O€30MaCHOrO0 OOpaIlleHHs C BEIIECTBAMHU B
MMOBCEHEBHOM JKU3HH.

[Ipu u3ydeHnn XMMUM Ha YPOBHE OCHOBHOTO 00IIEro 00pa30BaHUs BaKHOE
3Ha4YCHHUE TPUOOpEeTH TaKUe 1eJIH, KaK:

— (opmMupoBaHHE WHTEIUICKTYyaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM0O0Opa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSATHUIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHUSM >KU3HU;

—  HampaBJICHHOCTh OOy4YeHUS HA CHUCTEMaTHYECKOE MPUOOIICHHE

06yqa}0mnxc51 K CaMOCTOSITCJIBHOM I103HABATEIbHOU ACATCIIbHOCTH, HAY4YHBIM



METO/JaM MO3HaHUs, (GOPMHUPYIOIIUM MOTHBALIMIO M Pa3BUTUE CIOCOOHOCTEH K
XUMUH;

— oOecrieueHue YCIIOBUH, CHOCOOCTBYIOLIUX IPUOOPETEHUIO
OoOy4JaromMMHCSl  OMbITa  pPa3HOOOpa3HOM  JEATENBHOCTHU,  MO3HAHUS |
CaMOTIO3HAHUS, KJIIOYEBHIX HABBIKOB (KJIIOYEBBIX KOMIICTCHIIMM), HWMEIOIINX
YHHUBEpPCAIbHOE 3HAYCHHE ISl PA3TUYHBIX BUJIOB I€ATEIHHOCTH;

— (opmupoBanue oOmEeNH QYHKIUOHAIBHOW M E€CTECTBEHHO-HAYyUYHOU
TPAaMOTHOCTH, B TOM YHCI€ YMCHHA OOBSCHITH W OIICHUBATH SIBIICHUSA
OKPYXAIOIIer0 MHpA, MCIOJIb3Yysl 3HAHUS W OMbBIT, MOJYYCHHbIC MPU H3YUCHHUU
XUMHUH, TPUMEHSTh HMX TpPH PEUIEHUU TPo0JeM B TOBCEAHEBHOM >KHU3HU H
TPYAOBOM JIEITEIBHOCTH;

— (¢opmupoBaHHe y OOyYarOUMXCsl TyMaHUCTUYECKUX OTHOIICHUH,
MOHUMAHUS IICHHOCTH XUMHUYCCKAX 3HAHWA I BBIPAOOTKH JKOJOTHYECCKU
1[e71IecO00pa3HOTO TOBEJCHUSI B OBITY W TPYJIOBOM JAEATEIBHOCTA B LEJSIX
COXPAHEHUS CBOETO 3/10POBbsI U OKPYKArOIIEeH MPUPOIHOM Cpebl;

— pa3BUTHE MOTHUBAIUU K OOYUYEHHIO, CIIOCOOHOCTEM K CaMOKOHTPOJIO U
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOEGHMSI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMIsl W HAMPABICHHOCTH JATbHEUIIETO
oOyueHus.

OO0miee 4MCIIO YacOB, OTBEJCHHBIX I M3YyYCHHUS] XUMHH Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, cOCTaBisgeT B 9 kiacce — 68 vacoB (2 yaca B

HEJIEIII0).



COIEPKAHUE OBYUEHUSA

BemecTBo M XMMHUYeCKas peakus

Crpoenue aroma. CTpoeHHE 3JIEKTPOHHBIX 000J0UEK aToMa. DIEKTPOHHO —
rpaduueckas koHpurypauus crpoeHus aroma. llepuoanueckuii  3aKOH.
[lepnognueckass cucremMa xumuueckux dnemeHTtoB . M.  Menaeneesa.
3aKOHOMEPHOCTH B WM3MEHEHHHM CBONCTB XMMHUUYECKUX 3JIEMEHTOB MEPBBIX TPEX
MEPUOAOB, Kajus, Kb U UX COCAUHEHUNA B COOTBETCTBUU C ITOJOKEHHEM
31eMEHTOB B [lepnoanuecko cucTeMe U CTPOEHUEM X aTOMOB.

CrpoeHue BeniecTBa: BUIbl XMUMHUYECKOW CBSI3H. THIBI KPUCTAUIMUECKUX
pELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAJUIMYECKOW PEUIETKU U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPTAaHUUYECKUX BEIIECTB. XHUMUUYECKHE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTaHUYEeCKUX
COCIMHEHUI, TEHETUYECKasl CBSI3b HEOPTraHUUECKUX BEIIECTB.

Knaccudukanus XuUMHUYECKHUX peakluuid MO pPa3jIudyHbIM Mpu3HaKkam (1o
YUCIYy U COCTaBY YYaCTBYIOIIUX B PEAKIMM BEIIECTB, MO TEIIOBOMY 3 (dekTy, mo
U3MEHEHHUIO CTETNEHEH OKHUCIEHUS XMMHYECKUX AJIEMEHTOB, IO 00paTUMOCTH, IO
y4acTHUIO KaTajqu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMHU, TEPMOXUMHUYECCKUE
ypaBHEHUS.

[Tonsitue 0 ckopocTH Xumuueckoil peakuuu. [loHsTHe 00 0O0paTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [loHsTHEe 0 TOMOT€HHBIX M TeTePOTCHHBIX
peakuusx. [lonsatre o karamuse. [loHsTHE 0 XMMHUUECKOM paBHOBECUU. DAKTOPHI,
BIIMSAIONIME HAa CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHCIIUTENTFHO-BOCCTAHOBUTENILHBIE ~ PEAKIIMU,  JJIEKTPOHHBIN  OayiaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIBLHOMN peaKIu. CocraBiieHue ypaBHEHUIM
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIMii C  HWCIOJb30BaHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus AIEKTPOIUTHYECKOU JTUCCOLAALINH. DIIEKTPOJIUTHI "

HCOJICKTPOJIUTEL. KaTI/IOHBI, aHUOHBI. MexaHu3m Jucconranmmy BCIICCTB C



pa3NMYHBIMM BUJAMHU XUMHYECKOW cBsi3U. CreneHp auccouuannu. CUIIBHBIE U
ci1a0ble AJIEKTPOIUTHI.

Peakunu woHHOrO oOOMEHa. YCIOBUS TPOTEKaHHWSI PEAKIMA HOHHOTO
oOMeHa, MOJIHbIE U COKpAIlleHHbIe HOHHBIE YpaBHEeHUs peakiuii. CBONMCTBA KUCIIOT,
OCHOBaHUII W colelli B CBET€ MPEACTABICHUH 00 3JICKTPOIUTUYECKOM
nucconmanyu. KauecTBeHHbIE peakiu Ha MOHBL. [IOHSITHE O TUAPOIIN3E COJIEH.

Xumuueckuii IKCnepuMennt.

O3HAKOMJICHUE C MOJCISIMH KPUCTAJUIMYECKUX PEIIETOK HEOPTaHUYECKUX
BEIIECTB — METAJIOB W HeMeTaioB (rpadura M anmasa), CIOXKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JEUCTBUSL PaA3UYHBIX (PAKTOPOB, HCCIEIOBAHUE DJICKTPOIPOBOIHOCTH
pacTBOpPOB BEIIECTB, IPOLIECCAa JAUCCOLUUALMUA KHUCJIOT, ILIEJI0YEe U  COJIeHr
(BO3BMOKHO  HCIOJIb30BAaHHE BHUACO MAaTE€pUANIOB), TIPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOLIUX ~ TMPU3HAKK  TMPOTEKaHUs  peakuuii  HOHHOro  oOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WJUTIOCTPUPYIOIINX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakiuu pasIoKEeHHs, COCTUHEHUs), PACTIO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C TMOMOIINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
AKCIIEPUMEHTAJIBHBIX 33]1a4.

HemeTanssl 1 MX coeIMHEHUS

OO6mass xapakTepuctuka raqoreHoB. OCOOCHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (PU3MUECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3aMMOJEHCTBUE C METalUlaM{, HEMeTa/llaMH, WIesJo4amMu). XJIOPOBOAOPO/I.
ConsiHasi KUCIIOTa, XUMUYECKHE CBOMCTBA, MOJy4YeHHE, MpUMEHEeHue. JlelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M YeJOBEKa. BaKHEHIIHMEe XJOpPUIbl U UX
HaXOXJICHUE B MPUPOJIE.

O6mras xapakrepuctuka 37eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MUYECKUEe CBOMCTBA

IMPOCTBIX BCHICCTB — KUCJIIOPOJAa U CCPLI. AJ'IJ'IOTpOHHBIe MOI[I/I(l)I/IKaHI/II/I KHCJIIOpO/Jda



U cepbl. XuMuyeckue cBoilcTBa cepbl. CepoBOIOPOJ, CTpOCHUE, (PU3MUYECKHE U
XUMHUYecKue cBoMcCTBa. OKCHUIIBI Cepbl KaK MPEACTaBUTEIN KUCIOTHBIX OKCHIIOB.
Cepnast kucinoTta, ¢uU3MYECKUE H XHUMHUYECKHE CBoOicTBa (oOmmMe Kak
MpEACTaBUTENS Kjacca KHCIOT W chenu@uyeckue). XHUMUYECKHE pPEaKIuHu,
JeKale B OCHOBE MPOMBIIUIEHHOTO Croco0a MONyYeHHUS CEPHOM KHCIIOTHI.
[Ipumenenue cepHoil KUCIOThL. COJIM CEPHOI KHCIIOThI, KAUECTBEHHAS! PEAKIIMs Ha
cyibdar-uon. HaxoxJeHue cepbl U €€ COCAMHEHHH B MIpupoje. XUMUYECKOE
3arpsi3HEHUE OKPYXKAIOMIeH CpeIbl COCTUHEHUSIMHU Cepbl (KUCIOTHBIC JT0X[IH,
3arpsiI3HEHUE BO3/lyXa U BOJIOEMOB), CLIOCOOBI €T0 MPEeA0TBPAILCHUSI.

O6mas xapaktepuctuka 3neMeHToB VA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHBIC CTETICHH OKHUCIEHHUSA. A30T, paclpoCTpaHEHHE B MPHUPO/IE,
busnueckue U XuMHIeckue cBoiicTBa. KpyroBopor azora B npupojie. AMMHUAK, €ro
bu3nYecKue 1 XUMUICCKAE CBOMCTBA, MOJydeHUE U mpuMeHeHue. Colm aMMOHWS,
X (U3NYECKUE U XUMUIECKHAE CBOMCTBA, MpUMEHEeHHE. KauecTBeHHas peakiius Ha
MOHBI aMMOHUS. A30THasl KHUCJIOTa, €€ MOoJIydeHHe, (PU3UYECKUe U XUMHUYECKHE
cBOMcTBa (0OIIME KaK TMPENCTaBUTENsl Kiacca KHUCIOT W crhenuduueckue).
Hcnonb3oBaHne HUTPATOB H COJIEM aMMOHHUSI B KadyeCTBE MHHEPAIbHBIX
yno0penuii. XuMHU4ecKoe 3arpsi3HeHUe OKPYXKAroIIe cpeibl COeTMHEHUSIMU a30Ta
(KUCIIOTHBIE MOXIW, 3arps3HEHHWE BO3AyXa, MOYBBI W BoaoemoB). dDocdop,
aloTpornHeie Moaudukammu (ochopa, U3MUECKHE W XUMHUYECKHE CBOWMCTBA.
Oxkcug docdopa (V) u bochopHas kuciaota, Pu3NIecKue U XMMHUUECKHUE CBOMCTBA,
nosyyerue. Mcnons3oBanue GocdaroB B kauecTBE MUHEPAIBHBIX YI00OPEHUH.

O6mras xapakrepuctuka 37eMeHTOB |V A-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB,  XapaKTEepHbIE  CTENEHH  OKHUCICHHUSA.  YTIEpOJ,  aJJIOTPOITHBIC
MOAU(UKAIINKA, PACTIPOCTPAHEHHE B TMpuUponae, (U3UYECKUE U XUMHUYECKHE
cBoicTBa. Ancopbuus. Kpyrosopot yriepona B npupojse. Okcuabl yriepoja, ux
bu3MYecKue W XUMHUYECKHE CBOWMCTBA, JCHCTBHE HA JKHBBIC OpPTaHU3MBEI,
MOJIyYeHUE U TPUMEHEHHE. IJKOJOTUYECKHUE MPOOJEMBI, CBSI3aHHBIE C OKCHUIIOM
yriepoaa (1V), rumoresa riao6anbHOrO TMOTEIJICHUS KIWMaTa, MapHUKOBBIN

b dexT. YronpHas KUCIOTa U €€ COH, NX (PU3NIECKHE U XMMHUYECKHUE CBOMCTBA,



noJiydeHue W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBanue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJIEHHOCTH U CEIHCKOM
XO3SMCTBE.

[lepBoHavasibHble TOHATUS OO0 OpraHWYeCcKUX BeENIeCTBaX Kak o
COCIMHEHUAX yryiepoja (MeTaH, 3TaH, ATWJEH, AlETWICH, 3TAaHOJI, TJIUIEPUH,
yKCycHasi kuciota). [IpupoaHbpie ICTOUHUKU YTI€BOAOPOAOB (Yrojb, PUPOIHBIN
ra3, HedTh), NPOAYKThl HUX TMepepaboTku (OEH3WH), WX pOJb B OBITY U
MPOMBITTUICHHOCTH. [loHSATHE O OWMOJOTHYECKM BaXKHBIX BEIIECTBAX: KHUPAX,
Oenkax, yriieBoJax — W HUX POJIM B KU3HMU 4YeloOBeKa. MarepuanbHOE €IUHCTBO
OpPTraHUYECKUX U HEOPTaHUUYECKUX COCTMHEHUMN.

Kpemuuii, ero @usnueckne W XUMHUYECKHE CBOMCTBA, IOJIYYEHUE H
npumeHenue. CoenuHeHHs KpeMmMHHUsT B mpupone. OOmme mnpeacTaBieHus 00
okcunie kpemaus (IV) u kpemaueBo kuciore. CHUIMKATHI, UX UCIIOJIb30BaHUE B
OBITY, B MPOMBIIIJICHHOCTU. BaxkHeline CTpoUTeIbHbIE MaTepHallbl: KEPaMHUKa,
CTEKJIO, IIEeMEeHT, O0eToH, xeye300eToH. [Ipobiempl 0e30MacHOro MCIOIb30BAHUS
CTPOUTEJIbHBIX MAaTEPUAJIOB B TOBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

M3y4eHHE 00pa3lloB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJITHOW KUCIOTHI,
MPOBEJICHUE KAYECTBEHHBIX PEaKIMil Ha XJIOPUI-UOHBI U HAOJIIOJCHUE TTPU3HAKOB
WX TIPOTEKAHMsI, OIBITHI, OTpaKawlue (QU3NYECKHUe W XUMHUYECKHE CBOMCTBA
rajJloreHOB M WX COEJUWHEHHUM (BO3MOXKHO MCIIOJIb30BAHHE BUJICOMATEPUAIIOB),
O3HAKOMJIEHHE C O0O0pa3laMu XJIOPUAOB (TaJOTE€HUIOB), O3HAKOMJICHHE C
oOpasllaMu ceppl H €€  COCOUHEHUSMH (BO3MOXKHO  HCIOJIb30BaHUE
BHUJICOMATEpHUAIIOB), HAOJIIOEHUE Mpollecca OOyTIIMBaHUs caxapa Mo JeHCTBUEM
KOHIECHTPUPOBAHHOW CEPHOM  KHUCJIOTBbI, HW3y4YEHUE XUMHYECKUX CBOMCTB
pa30aBIEHHON CepHOM KUCIIOTHI, MPOBEICHUE KaueCTBEHHON peakiuu Ha Cyabdar-
WOH W HaOJIOJICHHE MpU3HAaKa €€ MPOTEKaHWs, O3HAKOMJICHHE C (HU3NYECKUMU
cBoiicTBaMu a3ora, ¢ochopa W HUX COCIAUHECHH (BO3MOXKHO HCIOJIH30BaHHE
BHJICOMATEpUAIIOB), oOpas3liaMu a30THBIX U (POCHOPHBIX YIOOpEeHUH, MOJydYeHUE,

coOWpaHue, pacrno3HaBaHUE U H3YUYCHUE CBOICTB aMMHaKa, MPOBEICHUE



KAueCTBEHHBIX PEaKlMid Ha MOH aMMOHMS U (pocdar-uoH U U3ydyeHre NMpHU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICVCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO HCMOJIb30BaHUE BUJICOMATEPUAIIOB), W3y4YECHUE Mozenen
KPUCTAJUIMYECKUX PEIIeTOK anmasa, rpadura, ¢yiuiepeHa, O3HAKOMIIEHHE C
MPOIIECCOM  aJCOPOLMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJIydyeHHE, COOMpAHUE, pACMO3HABAHUE U U3YUYEHUE
CBOMCTB YIJIEKMCIIOTO ra3a, MpOBE/ICHHE KauyeCTBEHHBIX peakluil Ha KapOoHAT U
CUJIMKAaT-HOHBl WM W3YYECHUE IMPU3HAKOB HX NPOTEKAHUs, O3HAKOMIICHUE C
MPOAYKIMEH CUIIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxkHelme HeMeTaulbl U UX COCIMHEHUS.

MeTajuibl 4 UX COCAMHEHMS

OO611as xapakTepucTuKa XUMHYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAHHUH
ux TmnonoxkeHus B llepmoamyeckor cucrteMe Xumudeckux daeMmeHTtoB . N.
MenaeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtamudeckas CBs3b U
METAJUIMYECKAass ~ KPUCTAJUIMYECKas  pelIeTKa.  DJIEKTPOXUMHUYECKUH  pAal
HaMpspKeHU MeTaiioB. u3nueckue U XMMUUYECKHE CBOMCTBAa MeTaiioB. O0uue
CrocoObl TIONTydeHus: MeTaioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
CcrocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpOH32a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIIIEHHOCTH.

[Ilenounsle MeTaiuIbl: MOJIOKEHUE B [lepuognueckon cucteMe XUMUYECKUX
anemeHToB /. M. MenzaeneeBa, CTpoeHHE MX aTOMOB, HaXOXKIECHHE B NIPUPOJIE.
duznyueckre U XMMHUUECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKCUIbI U
TUAPOKCUABI HaTpust M Kainusg. I[IprMeHeHHe MIeOYHBIX METAUIOB U HUX
COEJIMHEHUMH.

[[lenouyHo3eMeNbHBIE METAUIBI MAarHuid W KaJIbLUWW: IOJOXKEHUE B
[Tepuomnueckon cucreMe xumuueckux aneMeHToB Jl. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XAeHUE B IIpupoae. PU3nUeCcKue U XMMUYECKUE CBOMCTBA MarHus
U Kanblius. Baxuelinve coequHEHUS KalblUs (OKCHI, THUIPOKCHUI, COJIH).

KecTkocTh BOJbI 1 CITOCOOBI €e YCTpaHCHMUA.
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AmomMuHul: nojoxkeHue B Ilepuogumdeckol  cUCTEME  XHMHYECKHUX
sanemeHtoB JI. M. MeHnneneeBa, CTpOEHUE aToMa, HAXOXKICHHE B IPHUPOJIE.
du3nyecKre 1 XUMUYECKUE CBOMCTBA alfOMUHUS. AMGPOTEpHBIE CBOWCTBA OKCHIA
Y TUAPOKCUIA ATFOMUHUSL.

Kenezo: nonoxenue B [lepuognueckoit cucreMe XUMUYECKUX AIEMEHTOB /1.
N. MeHnneneeBa, CTpOCHHE aroMa, HaxoxiaeHue B npupoae. Dusnueckue u
XUMHUYECKHE CBOMCTBA xene3a. OKcubl, TuApOKCHIbI U comu xxenesa (11) u sxenesa
(1), ux cocraB, CBOMCTBA U MOJyYCHUE.

Xumuueckuit IKcnepumenm:

O3HAaKOMJIEHHE ¢ oO0pa3llaMd METa/NIOB M CIUIABOB, WX (HU3NYECKUMU
CBOMCTBaMH, M3y4Y€HHUE  PE3yJbTaTOB KOPPO3UHU  METAUIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOEHHOCTEH B3aUMOJECUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJOH (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB >KECTKOM BOJIbI, ITPOLECCA TOPEHHUS KeJIe3a B KUCIOPOJIE
(BO3MOXXHO  HCIIOJB30BAHWE  BHUJICOMATEPUANIOB), MPHU3HAKOB  MPOTEKAHMS
KAQYECTBEHHBIX PEAKIMi HA WOHBI: MarHus, KaJblHs, AJTIOMUHUS, [IMHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HabnrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAMU HATpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS
Y TUJIPOKCHUJIA LIMHKA, PEIICHUE DKCIIEPUMEHTAIIBHBIX 3aJ]1a4d o TeMe «BakHeunune
METaJUIbl U X COCTMHEHUS.

XuMHS M OKpPYKAKOLIAA cpeaa

BemectBa u Marepuasibl B MOBCEAHEBHOW XWU3HU 4YellioBeKa. bezomacHoe
WCIIOJIB30BaHNE BEILIECTB M XMMHMUYECKUX peakuuil B ObITy. IlepBas momoinb npu
XAMHUYECKUX 0KOTax U OTPABIICHUSX.

XUMHUYECKOE 3arpsi3HEHHE OKpYKarolled cpesnl (MpenesibHas AOMyCcTUMast
KOHIIeHTpalus BemecTs, nainee — [1/IK). Pons xumMuu B penieHun SK0JIOrH4eCKUX
po0aem.

XumuuecKkuii IKCnepumenm:
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u3ydeHue o0paslioB MaTEpHaIOB (CTEKJIO, CIJIaBbl METAJUIOB, MOJUMEPHbBIE
MaTepualbl).

Mexcnpeomemmnbwie ceasu

Peanuzanus MexXnpeIMETHBIX CBSI3eM MpU M3yYeHUM XUMUU B 9 Kiacce
OCYIIECTBIISIETCS 4epe3 HCIOJIb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHATUH, TaK ¥ TIOHITHH, SIBISIONIAXCS CUCTEMHBIMH JIJISI OTACTBHBIX MPEAMETOB
€CTECTBEHHO--HAyYHOTO IIHKJIA.

OO01Iue ecTecTBEeHHO-HAYYHbIE TMOHSATHUS: HAY4YHBIA (akT, TUIOTE3a, 3aKOH,
TEOpusl, aHallu3, CHHTE3, KIacCupUKalusi, NEpUOJUYHOCTh, HAOIIOACHUE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHE, MOJENb, SBICHUE, IapPHUKOBBIN
s deKT, TEXHOIOTHS, MaTEPUAIIBI.

®dusuka: marepus, aToM, D5JEKTPOH, MPOTOH, HEWUTPOH, HWOH, HYKIHI,
U30TOINbI, PATUOAKTUBHOCTh, MOJIEKYJIA, 3JIEKTPUUYECKUU 3apsiji, MPOBOJHHKH,
NOJIYIPOBOJHUKH, JHUAJEKTPUKHU, (POTORNEMEHT, BEUIECTBO, TeJO, OOBEM,
arperaTHOe COCTOSIHUE BELIECTBA, I'a3, paCTBOP, PACTBOPUMOCTb, KPUCTAJUIMYECKast
pelieTKa, CIUIaBbl, (PU3NYECKHE BEJIIMYUHBI, €AUHUIBI M3MEPEHHS, KOCMHUYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3B€3/bl, ColHIIE.

buonorusa: ¢orocunTes, Abixanue, Ouocdepa, 3KocHcTEMa, MUHEPAJIbHBIE
yAOOpEHUS, MUKPO3JIEMEHThI, MAKPO3JIEMEHTHI, TMTATEIbHbIE BEILIECTBA.

['eorpadusi: armocdepa, rtumpocdepa, MUHEpaNIbl, TOPHBIE TOPOJIHI,

IMOJIC3HBIC NCKOIIA€MBIC, TOIIIINBO, BOAHBIC PCCYPCHI.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA INTPOI'PAMMbI
ITO XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIET'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pE3yJbTaThl OCBOCHUSA MPOTPaMMbl OCHOBHOTO OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATEIbHOM JEATENBHOCTA B COOTBETCTBUH C TPAJULIUOHHBIMUA POCCUNCKUMU
COLIMOKYJIBTYPHBIMU U JYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMU, HPHUHSATHIMH B
o01iecTBe MpaBWIaMM M HOPMAaMM TOBEICHHMS M CIIOCOOCTBYIOT IIpoLEccam
CaMOIIO3HAHUS, CAMOPA3BUTHS U COLUAIIN3ALNN 00yYarOIIUXCS.

JIM4HOCTHBIE ~ pe3yJbTaThl  OTPAXAlOT  TOTOBHOCTh  OOyYarOUIMXCS
PYKOBOJICTBOBATbCS CUCTEMOM IO3UTHUBHBIX LICHHOCTHBIX OpHEHTALMM U
pacIIMpEeHUEe ONbITA JEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpuoTHYECKOTO BOCTIMTAHUSI:

LIEHHOCTHOTO OTHOLLIEHUS K OTEYECTBEHHOMY KyJIbTYPHOMY,
UCTOPUYECKOMY M HAyYHOMY HACIEIUI0, MOHUMAaHUS 3HAYEHUS XUMHUYECKOU
HAayKH B KU3HU COBPEMEHHOro OOIIeCTBa, CIOCOOHOCTH BIIAJETh JOCTOBEPHOM
uHpopmanmerdn O TMepeloBbIX JOCTHKEHHUSX M OTKPBITUAX MHPOBOM U
OTE€YECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HAHUSAX 00 yCTpOWCTBE
MHpa 1 00IIeCTBa;

2) TPa’kIAHCKOT0 BOCTIMTAHMSA:

OPENCTABICHUS O COLMAJIBHBIX HOpPMax M MpaBUIaX MEXIMYHOCTHBIX
OTHOIIIEHUH B KOJUIEKTUBE, KOMMYHUKAaTUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  Yy4eOHO-UCCIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JESITEIbBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOM JAEATEIBbHOCTH MpU
BBINIOJIHEHUHU YYEOHbIX, [O3HABATEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX MPOEKTOB, CTPEMJIEHUS K B3aMMOIIOHUMAHUIO
¥ B3aUMOIIOMOIIM B TMpOLECCe OTOW Y4YeOHOM JeATENbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE IIOBEJICHUE W IIOCTYNKM CBOMX TOBApUILEH C IO3ULUU

HPaBCTBCHHbLIX H IIPABOBBIX HOPM C YUCTOM OCO3HAHMUA HOCHGI[CTBI/Iﬁ IMOCTYIIKOB,
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3) HEHHOCTH HAYYHOTO MO3HAHUS:

MHUPOBO33PEHUYECKUE MPEICTABICHUS O BEIIECTBE M XUMHMUYECKOW peakluu,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHUA HAYKH U COCTaBIISIOIINE
OCHOBY JIJI1 TTOHUMAaHUsl CYIIHOCTH HAYYHOW KapTUHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHSI TPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKa C
MIPUPOJHOM CPEJIOH, O POJIM XUMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO03HABATENbHbIE MOTHBBI, HAIIPABJICHHbIC HA MOJYyYE€HUE HOBBIX 3HAHHU IO
XUMHUH, HEOOXOJUMBIE JJii OOBSCHEHUS HAOJIOIa€MbIX MPOIECCOB U SIBICHUI,
MO3HABATENIbHON, MH(DOPMAIMOHHOW M YHUTATEIbCKOW KyJIbTYpPbhl, B TOM YHCIE
HABBIKOB CaMOCTOSITENIbHOM palOThl C y4YEOHBIMU TEKCTaMH, CIPABOYHOMN
JUTEPATypOr, JOCTYNHBIMH TEXHUYECKUMHU CpPEACTBaMH HHQPOPMAIMOHHBIX
TEXHOJIOTHH;

MHTEpeC K OOYyYEHHUI0O M I[I03HAHUIO, JIIOOO3HATEIIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  CaMOOOpa30BaHMIO, TMPOEKTHOW M  HCCIIEIOBATEIIbCKOMN
NeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICEHHOCTH W YPOBHS OOy4YeHUS B
JlabHEHIIeM;

4) hopMHUpOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHME IIEHHOCTU >KU3HHM, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JI0pPOBBIM 00pa3 >KU3HU, OCO3HAHHWE TMOCJICIACTBUU WU
HEIPUATUE BPETHBIX NMPUBBIYEK (YIOTPEOICHHS aIKOTOJIsI, HAPKOTUKOB, KYpEHUs),
HEOOXOJIMMOCTH  COONIOJICHUS] MpaBui O€30MacHOCTH TpU  OOpalleHuu ¢
XUMUYECKMMHU BEIIECTBAMH B OBITY U PEaTbHOU KU3HH;

5) Tpy10BOT0 BOCTIUTAHHUSI:

UHTEpeC K MPaKTUYECKOMY H3Y4YeHUIO mpodeccuid u TpyJa pa3audHOTO
poja, yBaXeHHE K TPYAY U pe3yJbTaraM TPYJIOBOW NESITEIbHOCTH, B TOM YUCJIE Ha
OCHOBE MPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHUHU, OCO3HAHHBIM BBHIOOP
WHMBUAYAJIBHOU TPACKTOPUHU MPOJIOHKEHUs 00pa30BaHUsI ¢ YUETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHenHou npodeccuoHaIbHOM AESTENHHOCTA U Pa3BUTHSI HEOOXOAUMBIX YMEHUM,

TOTOBHOCTH aJJalITUPOBATHCS B TIPO(HECCHOHATILHOM CpeEIE;

14



6) 3K0JIOrNYecKOro BOCTIMTAHUS

AKOJIOTUYECKHU 11eJ1Ieco000pa3Hoe OTHOILIEHHWE K NPHUPOAEC KaK HCTOYHHUKY
KW3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUSI, IOHUMAaHUE IIEHHOCTH 3JI0POBOTO U
Oe3omacHoro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
GU3MYECKOMY W TICUXHYECKOMY 370POBBIO, OCO3HAHHE IIEHHOCTH COOJIIOICHUS
mpaBuiI 0€30MMaCHOTO MTOBECHUS ITPH padOTe C BEIIECTBAMH, a TAK)KE B CUTYaIIUX,
YIPOXKAIOIMINX 3J0POBBIO U KU3HU JIIOAEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, MOJIy4aeMbI€ NMPU U3YYECHUU XUMHH, IS
pelIeHus 3aa4, CBSI3aHHBIX C OKPY Kalolled MPUPOIHON CPENOM, I MOBBIIICHUS
YPOBHSI ~ DKOJIOTUYECKOW  KyJbTYpPhl, OCO3HAHHUS TJOOAIBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTEeW UX PEIICHHS MOCPEICTBOM METOJ0B XUMUHU,
HKOJIOTHYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIBHOM,
KOMMYHHMKATUBHOW U COLMAJIBHON TTPAKTHKE.

METAINNPEAMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeIMETHBIX pE3yJbTAaTOB BBIICISAIOT 3HAYUMBIE IS
dbopMuUpOBaHUS MHUPOBO33PEHUS OOIEHAy4YHbIE TOHATUS (3aKOH, TeopHs,
MPUHITUI, TUTIOTE3a, (PAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPbhIE
UCIIOJB3YIOTCS B €CTECTBEHHO-HAYUHBIX YUE€OHBIX MpEeAMETax U TMO3BOJISIOT Ha
OCHOBE 3HAHUN U3 ITUX MPEIMETOB (OPMHUPOBATH MPEACTABICHUE O IEIOCTHOMN
HAy4YHOW KapTHMHE MHpA, U YHUBEpCaJIbHbIC yUeOHbIE eWCTBUS (IT03HABATEIIbHbIC,
KOMMYHUKATHUBHBIE, PETYJSITUBHBIE), KOTOphIE 0OecneunBaroT (OpMUpPOBaAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBJICHUIO y4eOHOM
JEATEIIbHOCTH.

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHS

ba3oBble 1ornyeckue 1eicTBUA:

YMEHHUsI HCTOJIb30BaTh MPUEMBbl JIOTUYECKOTO MBIILICHUS] MPU OCBOEHUU
3HAHUMU: PACKPBIBATH CMBICI XUMHUYECKUX MOHSATUN (BBIACISITH WX XapaKTEPHbIC
MPU3HAKH, YCTAaHABIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSITHUSMH), HCIOJIb30BaTh
NOHATHUS 1711 OOBSICHEHUS OTJIEIbHBIX (PAKTOB U ABJICHU, BEIOUpPATh OCHOBAHUS U

KPUTEPUH VISl KIACCH(PUKAINMA XUMHUYECKUX BEIIECTB W XMMHUUYECKHX PEaAKIUH,
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yCTaHaBJIMBATh MPUUYMHHO-CIIEJACTBEHHbBIE CBA3UM MEXAY OOBEKTaMU H3yUEHUS,
CTPOUTH JIOTUYECKHE pacCyX ACHUS (MHIYKTUBHBIEC, ACIYKTUBHbIC, 110 aHAJIOTUN),
JIeNIaTh BBIBOJIBI U 3aKIIIOUCHUS;

yMEHUE TPUMEHSATh B IIpollecce TIO3HAHUS TOHATHS (MpPEeIMETHbIE WU
MeTanpeaMETHbIE), CHMBOJIMYECKHE (3HAKOBBIC) MOJIEIIH, UCIOIb3yEeMbIE B XUMUH,
peoOpa3oBbIBaTh MIMPOKO MPUMEHSEMbIE B XUMHUH MOJEIbHBIC MPEICTaBICHUS —
XUMUYECKUN 3HAK (CHUMBOJI 3JI€MEHTAa), XUMUYecKas QopMyla U ypaBHEHUE
XUMHUYECKON peaKInu — MPU PEIIeHUH Y4eOHO-TI03HABATENIbHBIX 33/a4, C yUeTOM
TUX MOJIETBHBIX MPEJICTABICHUN BBISIBIISITh U XapaKTEPU30BaTh CYIIECTBEHHbIE
IPU3HAKU U3YYaEMbIX OOBEKTOB — XUMUYECKUX BELIECTB U XUMUUECKUX PEaKIIUH,
BBISIBJISITH ~ OOIIME  3aKOHOMEPHOCTH, TMPUYMHHO-CJICICTBEHHBIE CBSI3U U
IPOTUBOPEUHS B U3yUAEMbIX MPOLIECCAX U SABJICHUSX.

Bba3oBble uccienoBaresibckue 1eiCTBUS:

YMEHHE HUCIOJB30BaTh MOCTABJICHHBIE BOMPOCHI B KaueCTBE MHCTPYMEHTA
NO3HAHMs, a TaKXKEe B KAuyeCTBE OCHOBBI JJIs1 (POPMUPOBAHUS TUIIOTE3BI IIO
IPOBEPKE MPAaBUILHOCTH BBICKA3BIBAEMBIX CYXKICHUI;

npuoOpeTeHre OombiTa MO IJIAHUPOBAHHUIO, OPraHU3aludd U MPOBEACHUIO
YYEHUYECKUX DKCIEPUMEHTOB, YMEHHE HaONIoAaTh 3a XOJOM Ipollecca,
CaMOCTOSITENIFHO TPOTHO3UPOBATh €T0 Pe3yJbTaT, GOpMYyINpPOBaTh 00OOIMICHUS |
BBIBOJIbI 110 Pe3yJIbTaTaM MPOBEIEHHOIO OIbITa, UCCIEIOBAHMS, COCTABISATh OTUET
0 MpOJIeTITaHHOM padoTe.

Pabora c nndopmanueii:

yMEHUE BBIOWpATh, AHAJIU3UPOBATH M HMHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3IUYHBIX BUIOB M (POPM MpEACTaBICHUS, TOTYyYaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(HayyHO-TIOMyJISIpHAsE ~ JIUTEpaTypa XUMHUYECKOTO COJEpX aHUS, CIPABOYHBIC
nocobust, pecypcbl MHTepHETa), KPUTUYECKH OIEHUBATH MPOTHUBOPEUUBYIO |
HEJIOCTOBEPHYIO UH(POPMAITHIO;

yMEHHE NPUMEHATh Pa3MYHbIe METOJbI U 3alpOChl MPHU MOUCKE U 0TOOpe
uH(MOpPMAIMU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX [Jisi BBIMOJIHEHUS

y‘-Ie6HBIX M ITO3HABATCJIbHBIX 3a/1a4 OIPCACIICHHOI'O THIIA, HpI/IO6peTeHI/IC OIIbITa B
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00JaCTH  MCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYPON aKTUBHOTO HUCIIOJIb30BAHUS PA3IMUYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENIHO BBIOMpAaTh ONTUMATBHYIO (hOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUIIOCTPUPOBATh pEHIAEMbIE 3ala4d  HECIIOKHBIMUA CXEMaMH, JuarpaMMmaMu,
npyrumu popmamu rpauku ¥ UX KOMOWHAIUSIMU;

YMEHUE HCIOJb30BaTh M aAHAJIM3UPOBaTh B IHpoLecce YYEOHOW W
MCCJIEIOBATENCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHMKAaTHBHBIE YHHBEPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHHS 3aJaBaTh BOINPOCHI (B XOJe Auanora W (Wiau) JHUCKYCCUHU) MO
CYLIECTBY  OOCYXJaeMol  TeMbl, (OpPMYJUPOBaTh CBOU  IPEIJIOKECHHUS
OTHOCHUTEIBHO BBIITOJHEHHMSI MPEJI0KEHHOM 3a]a4H;

YMEHUS  NPEICTaBIATh  MOJYYEHHBIE  pe3yibTaThl  MO3HABATEIbHOM
NEATEIPHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JEJaTh MPE3CHTALUIO
pE3yIbTATOB BBINOJHEHUS XMUMHUYECKOTO JKCIEPUMEHTa (J1a00paTOPHOro OMbITA,
1abopaTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO MTPOCKTA);

YMEHHUS YYEOHOro COTPYIHHUYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
MO3HABATEJIbHOM W MCCIENOBAaTEIbCKOM  JACSATENBbHOCTH  MpPU  PELIECHUU
BO3HUKAIOIIKMX MPOOJEM Ha OCHOBE yuera OOLIMX HWHTEPECOB U COTJIAaCOBAHUS
no3uuui (o0cykaeHusi, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbI», KOOPAHHALIUS
COBMECTHBIX JCHCTBUM, OIpPEACICHHE KPUTEPUEB II0 OLEHKE KadyecTBa
BBITIOJIHEHHOM paboOThl U JpyTHE).

PeryisiTuBHbIE YHMBeEpPCAJbHbIE Yy4eOHbIe 1eHCTBUS:

YMEHUE CaMOCTOSITEJIBHO ONPENENATh LENU IEATEIbHOCTH, IIAHWPOBATh,
OCYUIECTBJIATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHBIE CIIOCOOBI pelieHusl y4eOHbIX U
NO3HABATEJIbHBIX 33Ja4, CaMOCTOSTENIBHO COCTAaBJIATh WIH KOPPEKTHUPOBATH
MPEJIOKEHHBIM  AJITOPUTM  JIEUCTBUKA TP BBINIOJIHEHUM 33JaHUHA C YYETOM

MOJIYYCHHS HOBBIX 3HaHUH 00 HN3y49aCMbIX 00BEKTaX — BCHICCTBAX M PCAKIUAX,
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OLICHUBATh COOTBETCTBHUE IMOJYYEHHOIO PE3YyJbTAaTa 3asBJICHHOW LEJIH, YMEHHUE
HCIIOJIb30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEIJIATAEMbIC B YCIIOBUHU 3a1aHUM.

NPEJIMETHBIE PE3YJIBTATHI

B cocraBe mpeaMeTHBIX pe3yJbTaTOB IO OCBOEHUIO 005S3aTEIBHOTO
CoNlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIJICJISIIOT: OCBOEHHBIE OOYYarONIMMHUCS HAy4HbIC 3HAHUS, YMEHHUS U CIIOCOOBI
JnercTBul, crnenuduueckue A IpeAMETHON o0nacTtu  «XHUMHS», BHJBI
JNEATEIbHOCTH IO  IOJYYEHUWIO HOBOIO  3HAaHWS, €ro  HWHTEPHPETALNH,
peoOpa30BaHUIO U IPUMEHEHHIO B PA3JIMYHBIX YUCOHBIX M HOBBIX CUTYAIIHX.

K xoniy oOydyeHus B 9 Kijacce IpeaMETHBIE pPe3yiabTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHUM:

e  PAaCKpbIBaThb CMBICI OCHOBHBIX XUMHWYECKHX MOHATHWA: XUMHYECKHUMN
AJIEMEHT, aTOM, MOJIEKYJIa, MOH, KaTUOH, AHHOH, MPOCTOE BEIIECTBO, CJIOKHOE
BEIIECTBO, BAJIEHTHOCTb, AJIECKTPOOTPHUIATEIBHOCTh, CTEIEHb OKHUCJICHUS,
XUMUYECKasi peakius, XUMHUYecKas CBs3b, TEIUIOBOM A(PQEeKT peakiuu, MoJb,
MOJISIPHBIN 00BEM, PAacTBOP, JIEKTPOJUTHI, HEIIEKTPOIUTHI, SIEKTPOIUTHYECKAS
JMCCOIUAIINS, PEaKIIM HOHHOTO0 0OMEHa, KaTaln3aTop, XUMUUECKOE paBHOBECHE,
oOpatuMble U HEOOpaTUMbIC PEAKLIHUH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHbBIC
pEaKUHUN, OKUCIUTENb, BOCCTAHOBUTEIb, OKHUCICHUE MW  BOCCTAHOBJICHHUE,
ajutoTponusi, aM(pOTepPHOCTh, XHUMHYECKas CBsSI3b (KOBaJeHTHAas, HOHHAs,
MeTaJTMYEeCcKas), KPUCTAJUIMYECKasi pelieTka, KOPpPO3Usi METaJIOB, CIUIABHI,
CKOPOCTb XHMHYECKOM pEaKLUH, NpeAcsibHO nomyctuMas koHueHtpauus [IJIK
BCIIICCTBA;

e  WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUUYECKHX TOHATUH H
MIPUMEHSTh 3TU MOHATHUS NPU ONMKCAHUU BEIIECTB U UX MPEBPAILCHUM;

e  HCHOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY [JIi COCTaBJICHUS (Qopmy
BELIECTB U YPABHEHUN XMMUYECKUX PEAKLINM;

e ONpPEACHATh BAJICHTHOCTh W CTEINECHb OKHUCICHUA XHUMHUYECKUX
AJIEMEHTOB B COEIUHEHMSAX PA3JIMYHOIO COCTaBa, NMPUHAMJIECKHOCTh BEIIECTB K

OTNpEeNEeNICHHOMY KJacCy COeIMHEHUH 1o (opmynaMm, BHI XUMHYECKOH CBS3H
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(koBaJIeHTHasi, MOHHAs, METAINTMYECKAsi) B HEOPTAHMUECKUX COEIMHEHUSIX, 3apsij
MOHAa MO XUMHUYECKOM ¢opmysie, XapakTep Cpeabl B BOJHBIX pPacTBOpPax
HEOPTraHWYECKUX COECIMHEHHM, THUI KPUCTALUIMYECKONM PEIIETKH KOHKPETHOIO
BEILIECTBA;

e packpbiBaTh cmbica llepuonnueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €0 MOHHMMAaHHUE: OIMUCHIBATh M XapaKTepU30BaTh TAOIHMUHYIO
dbopmy Ileproguyeckoil cUCTEMbl XUMUYECKUX SJIEMEHTOB: pa3iMyaTh MOHATHUS
«riaBHas noArpynna (A-rpymnma)» u «rnodouynas noarpynna (b-rpynna)», masisie u
Oonblllie MEpPUOAbl, COOTHOCUTH OOO3HAYEHHUS, KOTOpPbIE HMEITCA B
NEPUOANYECKON TabIuIe, C YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB
XUMHUYECKUX D3JIEMEHTOB (COCTaB W 3apsAl sApa, oOlIee YHUCIO 3JIEKTPOHOB U
pacnpeeNieHne UX MO AJIEKTPOHHBIM CIIOSIM), OOBSICHATH 00IIKE 3aKOHOMEPHOCTH
B U3MEHEHHUH CBOICTB 3JIEMEHTOB U UX COCIMHEHUN B MPEENax MaJIbIX NEPUOOB
Y TJIABHBIX MOJATPYII C YYETOM CTPOEHUS UX aTOMOB;

e KJacCUQUUUPOBATH  XUMHUYECKHE  OJJEMEHTbl,  HEOPraHUYECKHE
BEILECTBA, XUMUYECKUE PEAKIMH (10 YUCITY U COCTABY YYACTBYIOIIMX B PEAKIUU
BEUIECTB, [0 TEMJIOBOMY 3(PQeKTy, M0 H3MEHEHMIO CTElEHEH OKHCICHUs
XUMHUYECKUX IJIEMEHTOB);

e  XapakTepu3oBaTh (OMUCHIBATH) OOIIME U ClEeNUPUUESCKUEe XUMUYECKUE
CBOMCTBA IPOCTBIX M CJIOXKHBIX BELIECTB, MOATBEP)KIAs ONUCAHUE IPUMEPAMU
MOJIEKYJIIPHBIX U MOHHBIX YPABHEHHI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUI;

e COCTaBJIATh YPABHEHUS 3JIEKTPOJUTUYECKON JUCCOLMALMM KHUCIOT,
IEJI0YEH U COJICH, MMOJTHBIC U COKPAIICHHBIC YPaBHEHUS PEaKInii HOHHOTO OOMEHa,
YpaBHEHUSI PEaAKIM, MOATBEPKAAIOUIMX CYLIECTBOBAHUE TE€HETUYECKOM CBSI3U
MEXy BEIIECTBAMH Pa3JIMYHBIX KJIACCOB;

e  packphiBaTh CYIIHOCTb OKHCJIHMTEIbHO-BOCCTAHOBUTENIbHBIX pEaKUUn
MOCPEJICTBOM COCTABIICHMSI DJIEKTPOHHOTO OajlaHCca 3THX PeaKluid;

e IIPOTHO3MPOBATH CBOKCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOEHUS,

BO3MOXHOCTHU IMPOTECKAHUA XUMHYCCKUX HpeBpaHlCHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX,
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e  BBIYUCIATH OTHOCUTEIIBHYIO MOJICKYJSIPHYIO M MOJSIPHYHO MAacChl
BEIIIECTB, MACCOBYIO JIOJIO XMMHYECKOTO 3JIEMEHTa 10 (QopMysie COCIUHECHUS,
MacCOBYIO JIOJII0 BEILIECTBA B PACTBOPE, MPOBOJIUTH PACUEThl IO YPaBHEHUIO
XUMHYECKOUN pEeaKinu;

e CcOOMIOIATh MpaBWIa IMOJb30BAHWA XMMHUYECKOW TMOCYyJIOH U
7abopaTOpHEIM 00OpYAOBAHHMEM, a Tak)Ke MpaBUiIa OOpaIeHUs C BEIICCTBAMHU B
COOTBETCTBHHM C HHCTPYKIIUSMH I10 BBHITIOJHEHHUIO JITA0OPATOPHBIX XWMHUYECKUX
OTBITOB TO TIONYYCHHIO W COOMPAHUIO Ta3000pa3HBIX BEMIECTB (aMMHMAKa H
YIJICKUCIIOTO Ta3a);

e TIPOBOJAUTH PpEAKIMH, TOATBEP)KIAIOIINE KAYECTBEHHBIM  COCTaB
Pa3JIMUHBIX BEIIECTB: PAcMO3HABATh OMBITHBIM IYTEM XJIOPUA-, OPOMUI-, HOJU/I-,
kapOoHat-, ¢pocdar-, CHIIMKaT-, CyJabdaT-, THAPOKCUI-UOHBI, KATHOHBI aMMOHUSI U
MOHBI M3YYCHHBIX METAJJIOB, MPUCYTCTBYIOIIME B  BOJHBIX  pacTBOpax
HEOPTaHUYECKUX BEIIECTB;

MPUMEHATh OCHOBHBIEC ONEPAIllUU MBICIUTEIBHON AEATCIBHOCTA — aHAJIU3 U
CHUHTE3, CpaBHEHHE, OOOOIIEHNEe, CHUCTEMATU3allMI0, BBISIBICHUE MPUUYUHHO-
CJICJICTBEHHBIX CBSI3€W — JIJISI N3YUYE€HUS CBOMCTB BEIIECTB U XUMHYECKHUX PEAKIIHM,
€CTECTBEHHO-HAyUYHbICE  METOJbI TO3HAHWS — HAONIOZIeHHWEe, HW3MEpEeHue,

MOJICJIMPOBAHUE, SKCIEPUMEHT (PeaibHbIi U MBICICHHBIN).
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TEMATHYECKOE IINTAHUPOBAHUE

KosauuecTBo 4yacoB
Nen/m  HaumeHoBaHHe pa3aesioB M TeM MPOrPaMMbI Beero KOHTpPOJIbHBIE IMpakTHyeckue 3;;:;1::;1;?;32?;5:;;2
padoThI padoThI
Paznei 1. BeniecTBO 1 XUMHYeCKHE PeaKIUU
11 [ToBTOpEHME M YyIIIyOJICHHE 3HAHUH OCHOBHBIX 6 1 bubmuorexa [JOK
paszenoB Kypcea 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 3 bubnuorexa [JOK
peaKiuii https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIMTHYECKAS JUCCOIALIMS. 7 1 bu6mmoreka [IOK
XUMHYECKHE PEaKIIUU B PACTBOPAX https://m.edso0.ru/7f41a636
Hroro mo paszneny 16
Pazgen 2. HemeTa/IbI M HX COeTUHEHU ST
21 OO61mas xapakTepucTUKa XUMUYECKIX 4 1 bubnnoreka [JOK
anemeHToB VIIA-rpynmsl. ["anoreHs https://m.edso0.ru/7f41a636
22 omewenros ViArpymes Ceparnee 7 Bubmiorera LIOK
U https://m.edsoo.ru/7f41a636
OO0mras XxapakTeprucTUKa XUMHYECKUX
2.3 aneMeHTOB VA-rpynmnsl. A30T, pochop u ux 8 1 ﬁgggl/(r);.ee?sﬁgﬁ/? 112636
COCTMHEHUS
2.4 giﬁ:ﬁ;:? ?@f?;?;ig.ng;;e;; I:IXerMHI/Iﬁ 8 1 2 bubmorexa HOK
N — https://m.edsoo.ru/7f41a636
Hroro no paszneny 27
Pa3zpnen 3. MeTausibl U MX COeIMHEHUS
. bubnmnoreka [JOK
3.1 Obmue cBoHCTBa METANIOR 4 https://m.edsg).ru/?f41a636
3.2 ‘ Bakneiine MeTamibl U UX COEAMHEHUS 18 1 2 bubnnorexa [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

" https://m.eds00.ru/7f41a636

Hroro no pazueny 22
Pa3nen 4. Xumus u okpy:xamomas cpeaa
4.1 BemectBa 1 Matepuaibl B )KU3HU Y€JIOBEKA 3 BH6H_HOTeKa LOK
https://m.edsoo.ru/7f41a636
Hroro no pazaeny 3
OOBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 ‘

22



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

HOYPOYHOE IINTAHUPOBAHHUE

KoaudecTBo 4acoB

DJIeKTpPOHHbIe UG pPOBbIE

Ne Hara
Tema ypoka Kontpouabnbsie IIpakTnuyeckue o0pa3oBaTe/bHbIC
n/n Bcero U3yYeHHUs
padoTbI padoThbI pecypchl
1 Crtpoenue atoma. CTpoeHue 1 bubmuorexa [JOK
AJIEKTPOHHBIX 000JI0UEK aTOMa https://m.edsoo.ru/00ada6bc
, | T e Depromrmn [ B 10K
T https://m.edsoo.ru/00adb59e
Menneneena
T —— ) BuGmorera LIOK
PBRIX TP https://m.eds00.ru/00adb6b6
NIEpUOJIOB
4 Kitaccudukanusi 1 HOMEHKIJIaTypa 1 bubmmoreka [JOK
HCOPraHMYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
5 Buapsl XxuMuueckoii CBA3U U TUIBI 1 bu6nmorexa LIOK
KPHUCTAJUTMIECKUX PEIICTOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme
6 «IToBTOpEHME U YIITyOJIeHNE 3HAHUI 1 1
OCHOBHBIX pa3ieNioB Kypca 8 Kiacca»
v Knaccugukarus XuMHUuecKux peakiuui 1 bubmuoreka [IOK
10 pa3JIMYHBIM PU3HAKAM https://m.edsoo.ru/00adbcb0
8 [ToHsATHE O CKOPOCTH XUMHUYECKOMN 1 bubnmnoreka HOK
peakuum. https://m.edsoo.ru/00adbe9a
Crenenpb okucaeHusi. OKUCIUTENBHO- bubmuoreka [{OK
9 1 )
BOCCTAHOBHTEIIbHBIC PEAKIIUH https://m.edsoo.ru/00adcade
10 T;‘C)EZI ﬂlfe? e;;pgzip}l;eec I;IOzIHaGBIe 1 bubmorexa HOK
AMCCOTIHALITH. https://m.edsoo.ru/00adcd68
AIEKTPOITUTHI
11 HoHHble ypaBHEHUS peakuid 1 bubnmnoreka [JOK
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https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00adb59e
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/00adcade
https://m.edsoo.ru/00adcd68

https://m.edsoo.ru/00add448

XMMHYECKUE CBOMCTBA KUCIOT U

bubnunoreka LIOK

12 OCHOBAaHUI1 B CBeTevae,Z[CTaBJ'IeHI/II/I 00 https://m.eds00.ru/00add5d8
AJIEKTPOJIUTUICCKOU JTUCCOITUAITUT
15| oponcussnont o6 snormommeeroi BuGorexa LIOK
https://m.edsoo.ru/00add8b2
JIIUCCOLMAAN
14 [TonsiTue 0 TUIpOIU3E COoeH Bubmzorexa HOK
https://m.edsoo.ru/00add9d4
N bubmuoreka [{OK
15 O060011IeHNE U cCUCTEMATU3ALMs 3HAHUI https://m.edsoo.ru/00addd12
15 | o o BuGmorexa LIOK
) https://m.edsoo.ru/00addecO
XHMMHYECKUE PEaKIIMK B PACTBOPAX»
17 OO011ast XapakKTePUCTHUKA HEMETAILIOB Bubmorexa LIOK
m P p https://m.edsoo.ru/00adec8a
18 OO0m1as XxapakTepucTHKa 3JIEMEHTOB bubmmoreka [JOK
VIIA- rpynmsl — raJoreHoB. https://m.edsoo.ru/00addfe2
19 CoenuHeHns TajJIOTeHOB Bubmuorexa HOK
A : https://m.edso0.ru/00ade104
20 | eyeoe oot xncnome BuGmorera LIOK
y ’ https://m.edsoo.ru/00ade348
U3YYCHHE €€ CBOWCTBY»
21 OO6mias xapakTepucTrka 3J1eMeHTOB VIA- bubmuoreka [JOK
TPYIIIBI — XaJIBKOTESHOB. https://m.edsoo.ru/00ade64a
but6mmorekxa [IOK
22 Cepa. https://m.edsoo.ru/00ade64a
bubnunorexa LIOK
23 Ceposozopon u cymbgusL. https://m.edsoo0.ru/00ade802
24-25 Oxkcupl cepol. CepHas KHCIIOTA, bubnuotexa [JOK

(1)I/I3I/I‘{CCKI/IC 1 XUMHWYCCKHEC CBOﬁCTBa,

https://m.edsoo.ru/00adea28
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https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28

IIPUMEHEHUE.

Crioco0bl MONTyYeHUsI CEPHOM KUCIIOTHI.

bubnunoreka LIOK

26 XHUMHYECKOE 3arps3HEHNE OKPYIKAOIICH hitps://m.edsoo.ru/00adec8a
CpEeIIbl COeTMHCHUSIMU CEPBHI.
27 Brrunciaenue MaccoBoii 10JIM BRIXOAa bubnunoreka LIOK
IPOJYKTa PEAKIUH. https://m.edsoo.ru/00adec8a
28 OO0m1as xapakTeprucTruKa 3J1eMeHTOB VA- bubmuorexa [IOK
rpynmsl. A30T. https://m.edsoo.ru/00adeeat
29 Oxcuanl a30Ta U UX CBOMCTBA buGnuorexa LIOK
https://m.edsoo.ru/00adf306
bubnunoreka LIOK
30 Amnuax. COH aMMOHH. https://m.edsoo.ru/00adf004
S lonyuene s, msysene er BuGanotexa IOK
. ’ https://m.edsoo.ru/00adf180
CBOMCTBY»
32 A30THas KUCI0Ta, ee GU3NIECKUEe U bubnnorexa [JOK
XMMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
bubmmoteka IIOK
33-34 Pocop u ero coenuneis https://m.edsoo.ru/00adf68a
MuHepasibHble y100peHus. 3arpsi3HeHue bubmuorteka [IOK
35 HPUPOJTHON CPE/Ibl COCTUHEHUSIMU a30Ta https://m.edsoo.ru/00adf518
u pocdopa. https://m.edsoo.ru/00adfc20
36 OO6mmas xapakrepuctuka 3nemMeHToB 1VA- bubnmnorexa [JOK
rpyImsl. YTIaepo. https://m.edsoo.ru/00adfd9c
37 OKcuabl yraepojia u ux CBOMCTBa Bubmorexa OK
' https://m.edsoo.ru/00adfebe
38 YroapHas KUCIIOTa B €€ COTU bubmorexa I[IOK
https://m.edsoo.ru/00ae006c
[IpakTuueckas padora Ne 3 o reme Bubmmotexa LIOK
39 «IToxy4yeHue yrieKnucaoro rasa.

KauecTBenHnas pCaKnuAg Ha Kap6OHaT-

https://m.edsoo.ru/00ae027e
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https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e

HOH»

[TepBoHauanbHBIE MOHATHS 00

bubnunoreka LIOK

40 SEZZEE:E;I;?(X;?:SSETX raKo https://m.edsoo.ru/00ae054e
. bubmmoreka [JOK
41-42 Kpemnuii u ero coenunenus https://m.edS(I)_E).ru/Oan080a
B Bummcime vomr Bumaorer LIOK
COCITHHCHHSD https://m.edsoo.ru/00ae0el8
44 OO6m1as XxapakTepucTUKa METAJLIOB. ﬁgg;?/(gée%asc%?ﬁ/mae 103e
45 XUMHUYECKHE CBOMCTBA METAILIIOB. bubmorexa LIOK
https://m.edsoo.ru/00ae1156
16 OO61mue criocoOb!I TOTYYeHUST METAJLIOB. bubmmoreka [JOK
CriaBbl. https://m.edsoo.ru/00ae1156
47 [ToHsiTHE O KOPPO3UU METAJLIOB bubmorexa [IOK
https://m.edsoo.ru/00ae1278
48 OO0m1as xapakTepucTrKa 3JIeMEeHTOB |A- bubmuoreka [IOK
TPYIIIIBL https://m.edsoo.ru/00ae14b2
49 CoenuHEHUs MIEIOYHBIX METAJLIOB. bubmorexa LIOK
https://m.edsoo.ru/00ae14b2
50 OO6mras xapakTepucTuka 351eMeHToB |1A- bubmuoreka [IOK
TPYIIIIBL https://m.edsoo.ru/00ae15e8
51 CoenuHeHus MeI09YH03eMEeNbHBIX bubmuoreka [IOK
METAJUIOB https://m.edsoo.ru/00ae15e8
52 O0o001IeHNEe U CHCTEMATH3aLKs 3HAHUIT
53 JKecTkoCcThb BOABI M CIIOCOOKI €€ bubnunorexa LIOK
yCTpaHEHUs https://m.edsoo.ru/00ae1886
[TpakTrueckast padota Ne 4 o teme Bubmuotexa LOK
54 «KecTKoCTh BOABI M1 METOMBI €€

YCTpaHCHUSD)

https://m.edso0.ru/00aelae8
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https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8

bubnunoreka LIOK

- AmomHHHi . https://m.edsoo.ru/00aelc64
56 AmMdoTepHbIE CBOMCTBA OKCHIA U 1 bubmuorexa [JOK
THJPOKCHIA https://m.edsoo.ru/00aelc64
bubmmoreka [JOK
> Keneso . https://m.edsg).ru/Oan1d86
58 -59  Coemunenus xenesa (1) u (I1I) 2 ﬁggg:l;l/(;;.eelai(lilorﬁlo()ae%e 5
60 O0o001IeHNEe U CHCTeMaTU3allusl 3HAHUN 1
[TpakTuueckas padota Ne 5. Pemenue
61 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME 1 bubmmorexa [JOK
«Bakueiinme MeTabl ¥ UX https://m.edsoo.ru/00ae3de8
COCTMHECHUS
Brruucnenus mo ypaBHEHUSIM
62 XUMHYECKUX PEaKIuid, €CIIU OUH U3 1 bu6nmorexa LIOK
peareHTOB J1aH B M30BITKE UM COJACPIKHUT https://m.edsoo.ru/00ae1750
MPUMECH.
63-64 | OO000EHNEe U CHCTEMATH3AINAS 3HAHUI 2
Konrtponsnas padora Ne4 o reme
65 «BakHeWmme MeTayuTbl U UX 1
COETMHEHUS»
66 BemecrtBa 1 maTepuansl B IOBCEIHEBHOU 1 bubnmnorexa LIOK
’KU3HH YeI0BeKa https://m.edsoo.ru/00ae3f50
67 XHMHYECKOE 3arpsi3HEHUE OKpY KaroIen 1 bubnmnoreka HOK
cpensl https://m.edsoo.ru/00ae4270
68 Ponb xumMuu B perieHnH SK0JI0rHUeCKUX 1 bu6muoreka [JOK
npobiem https://m.edsoo.ru/00ae4270
OBILIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME
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https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA
» Xumus: 9 xjacc: 6a3oBeiii  ypoBeHb: yueOHMK / O.C. Tabpumemsn, W.I.
Octpoymos, C.A. CnaakoB. — 6 — e uza., crep. — Mockga: [IpocBemenue, 2024. — 223,
[1] c.: mn. ISBN 978-5-09-110655-8.
» Xumus: 9 kmacc: 0a30BbIi ypOBeHb: pabodas TeTpajb: ydyeOHoe mocooue /
O.C. T'abpuensa, U.I'. OctpoymoB, C.A. CnagkoB. — 5 — € u3a., crep. — Mockaa:
[Mpoceemenue, 2024. — 144, [1] c.: un. ISBN 978-5-09-112709-6.

METOANYECKHUE MATEPUAJIBI JISA YUUTEJIA

» Xummsa: 9 kmacc: 6a3oBwiii  ypoBeHb: yueOHMK / O.C. Tabpmensn, W.T.
OctpoymoB, C.A. CrnagkoB. — 6 — e u3x., crep. — Mocksa: [Ipocsemenne, 2024. — 223,
[1] c.: mn. ISBN 978-5-09-110655-8.

» Xwumus: 9 kmacc: 0a30BbI ypOBEHb: pabodas TeTpanb: ydyeOHoe mocodue /
O.C. T'abpuensu, U.I'. OctpoymoB, C.A. CnagkoB. — 5 — ¢ u3ad., crep. — MockBa:
[Ipoceemienue, 2024. — 144, [1] c.: wn. ISBN 978-5-09-112709-6.

» Xwumus. [Ipumepnsie pabouue nporpammsl. [Ipeamernas nmuuus yueouunkos O.C.
["a6puensn, U.I'. Octpoymos, C.A. Cnankos. — 2 — e u3a., — Mocksa: [Ipocsernienue,
2020. — 80 c. ISBN 978-5-09-076520-6.

» Hay4HO — TeopeTH4eCKHii 1 METOINIECKHUI KypHal « XUMUS B IIKOJIE

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NUHTEPHET
1. «XuMHUK» - cCaliT 0 XUMHUH I XUMHUKOB "http://www.xumuk.ru/

2. Poccuiickas anekTpoHHas mikoda. https://resh.edu.ru/subject/29

3. Enmunas xomnekmuss uu@poBbIX 00pa3oBaTelbHBIX pPECypcoB. Ajpec caira:

http://schoolcollection.edu.ru

4. https://videouroki.net/
5. buomuoteka I{OK https://m.edsoo.ru
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