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HOACHUTEJBHASA 3AIIUCKA

[IporpamMa 1O XWUMHUH Ha YPOBHE OCHOBHOTO O0OIIEro oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE TpeOOBaHW K pe3ylibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTenbHON MPOrpaMMbl OCHOBHOTO 00IIET0 00pa30BaHMsl, MPEICTABIEHHBIX
B ®I'OC 00O, a Takxe Ha OCHOBE pabouell MpOrpaMMbl BOCIUTAHUS U C yUETOM
KOHIICTIIIMKA TIPETIOJaBaHus ydeOHOTO MpeaMeTa «XUMHS» B 00pa30BaTEIIbHBIX
opranu3anusx Poccurickoin denepanuu.

[Iporpamma mo xumuu Aa€T MPEACTABICHHE O LEJAX, OOIIEH cTpaTeruu
oOy4eHHsi, BOCHUTaHUS W Pa3BUTHS OOYYAIONIMXCS CPEJICTBAMH Y4eOHOTO
npeaMera, yCTaHaBJIMBAET o0si3aTeNbHOE peaMETHOE coJiep>KaHue,
MpeayCMaTPUBACT paclpe/leSieHUe €ro Mo KilaccaM U CTPYKTYpPUPOBAHUE I10
pazienaM M TeMaM NOporpaMMbl IO XUMHH, OINPEAEISET KOJIUYECTBEHHBIE U
Kaue€CTBEHHBIEC XapaKTepUCTUKU COJICpKaHMUS, PEKOMEHIYEMYIO
MOCJEAOBATEILHOCTh M3YUYCHHSI XUMHUHU C Y4YETOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSA3€H, JIOTUKM  Y4e€OHOTrO  TMpoIlecca, BO3PACTHBIX
OCOOCHHOCTEM  OOydYaromuxcs, ONpeAessieT BO3MOXHOCTH —MpeaMeTa  JJis
peanu3anuu TpeOOBaHUN K pe3yjbTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTeIbHOM
IpOrpaMMbl Ha YPOBHE OCHOBHOT'O OOIIET0 00pa3oBaHMs, a TakKe TpeOOBaHHM K
pe3yJibTaTaM 00y4YeHHs] XUMUM Ha YPOBHE II€JIeH U3yueHus MpeaMeTa 1 OCHOBHBIX
BUJIOB Y4E€OHO-TO3HABATEIbHONW JEATEIbHOCTH OOYYalomierocss IO OCBOCHUIO
y4eOHOTr0 Co/IepKaHMs.

3HaHWE XWMHH CIY)KUT OCHOBOW [t (HOPMHUPOBAHHS MHUPOBO33PEHUS
oOydJaromierocsi, ero MnpejCcTaBiICHUl O MAaTepUATLHOM EIUHCTBE MHpPA, BAXKHYIO
posib urpatoT GopMUpPYEMbIe XUMUEH TPEACTABICHUS O B3aUMOIIPEBPAIICHUSIX
SHEPrUu W 00 HDBOJIIOIMU BEIIECTB B MPHUPOJE, O MYTSIX PEHICHUS TJI00aTbHBIX
npoOJieM yCTOMYHMBOTO PA3BUTHSl UYEIIOBEUECTBA — CBHIPHEBOM, YHEPreTHUUECKOM,
MUIIEBON U SKOJOTUYECKON O€30MacHOCTH, TPOOIIEM 3IPaBOOXPAHCHHUS.

N3yuenue xumuu:

CriocoOCTByeT peanu3aliui BO3MOXHOCTEH /IS caMOpa3BUTHUS u
dbopMHUpOBaHUS KYJIbTYPHI JIMYHOCTH, €€ 0011el U (PyHKIIMOHATLHON TPaMOTHOCTH;
BHOCUT BKJIaJ B (POpPMHpOBAHME MBIIUICHUS M TBOPYECKUX CIOCOOHOCTEH
00y4Yarolmuxcsi, HaBBIKOB HMX CaMOCTOSTECJIbHOW y4yeOHOW  JIeSTEIhHOCTH,
OKCIIEPUMEHTAJIbHBIX M MCCJIEJ0BATEIbCKUX YMEHHUM, HEOOXOJIUMBIX KaK B
MMOBCETHEBHOM JKU3HU, TaK U B TPO(PECCHOHATILHOMN NESITEIIbHOCTH;

3HAKOMUT CO CHENMU(UKON HAYYHOTO MBIIUICHUS, 3aKJIaJIbIBAeT OCHOBBI
LEJIOCTHOTO B3IJISI1a HA €AUHCTBO MPUPOABI U YEIIOBEKA, SIBJIAETCS OTBETCTBEHHBIM
ATanoM B POPMUPOBAHUU €CTECTBEHHO--HAYYHON I'PaMOTHOCTH 00YYaIOIIUXCS;

CrocoOCTBYEeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHSI K €CTECTBEHHO-
-HAYYHBIM 3HaHUSM, K IPUPOJIE, K YEJIOBEKY, BHOCUT CBOW BKJIAJ] B DKOJIOTUYECKOE
o0pa3oBaHUE O0yJArOITUXCS.

JlanHple HampaBleHUS B OOyYE€HWH XHMHH OOECIICUMBAIOTCS CHEIUPUKOM



comepkaHusi y4eOHOTO  mpeaMera, KOTOPBIA  SBISETCS  MMENarorHYecKd
aJanTUPOBAHHBIM OTpa’keHHEM 0a30BOM HAYKH XMMHUH Ha ONpPE/IeIEHHOM dTare eé
pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIIET0 00pa30oBaHUs OPUCHTHPOBAH Ha
OCBOEHHE OOYYalOIUMHUCS CUCTEMbl MEPBOHAYAIBHBIX MOHSATUNA XHMHUHU, OCHOB
HEOPraHMYECKOW XMMHUU M HEKOTOPBIX OTIEJIbHBIX 3HAYUMBIX TOHSATHM
OpraHUYECKON XUMUHU.

CtpykTypa coiepkaHusi MPOrpaMMbl MO XUMHH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOT0 mnoaxoAa K e€ uzydeHuro. Coaep:kaHHe CKJIAAbIBAECTCS U3 CHCTEMbI
MOHATUN O XUMUUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMBbI IOHATUN O XUMUYECKOU
peakiuu. OO0e 3TH CUCTEMbl CTPYKTYPHO OpPraHU30BaHbl [0 MPUHIUITY
MOCJIEI0BATENBHOTO PA3BUTUA 3HAHUI HA OCHOBE TEOPETUUYECKUX IMPEIACTABICHUIM
Pa3HOro YpOBHS:

— aTOMHO--MOJICKYJISIPHOTO YYEHHUSI KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuognueckoro 3akoHa /. 1. MenzaeneeBa kak OCHOBHOTO 3aKOHA XUMUMU;

— YYEHHS O CTPOEHUU aTOMa U XUMUYECKOU CBSI3H;

— TMPEACTaBICHUN 00 BJIEKTPOIUTUYECKOW JHUCCOLMAIIMU BEIIECTB B
pacTBOpax.

TeopeTndeckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE HAMIIUPUYECKU
MOJIYYCHHBIX U OCMBICJIICHHBIX (DAKTOB, pa3BUBAIOTCA MOCIEIOBATEIBHO OT OJJHOTO
YPOBHS K JPYroMy, BBITIOJNHSS (YHKIMH OOBICHEHHS W IMPOTHO3MPOBAHUS
CBOWCTB, CTPOCHHSI U BO3MOKHOCTEW MPAKTUYECKOTO MPUMEHEHHS] U MOJYy4YCHUs
M3y4aeMbIX BEIIECTB.

OcBoeHue mnporpaMMbl IO XUMHHU CHOCOOCTBYET  (DOPMHUPOBAHMIO
IIPEJCTABJIEHUS] O XUMUYECKOM COCTABJISIOLIECH HAYYHOU KAPTUHBI MHUpA B JIOTUKE
€€ CHUCTEeMHON NPUPOJbI, IIEHHOCTHOTO OTHONIEHUS K HAay4YHOMY 3HAaHHUIO U
METOJlaM TIO3HaHMS B Hayke. M3yueHne XUMHUM TPOUCXOJIUT C TPHUBICUYECHUEM
3HAHUU U3 paHee M3YYEHHBIX Y4YEOHBIX MpeamMeToB: «OKpyKalolmuil MUp,
«buonorus. 5—7 knacce» n «®dusuka. 7 Kiacey.

[Ipy wu3yuyeHMM XUMHHM TPOUCXOAUT (POPMUPOBAHWE 3HAHUU OCHOB
XUMHUYECKON HayKu Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOM
NEATEIbHOCTH 4YEJIOBEKA M KaK OJIHOIO W3 KOMIIOHEHTOB MHUPOBOH KYJbTYpHI.
3amaua y4eOHOTO mpeaMera COCTOMT B (POPMHUPOBAHWUU CHCTEMBl XUMHUYECKHX
3HAHUN — BaKHEUIIHUX (PaKTOB, IMMOHATHM, 3aKOHOB M TECOPETUICCKHUX TOJIOKEHUH,
JOCTYMHBIX O00OOIIEHN MHMPOBO33PEHUYECKOTO XapakTepa, s3blka HayKd, B
NpUOOIIEHUH K HAyYHbIM METOJaM TO3HAaHWUS TPU HU3YYEHUU BEIIECTB W
XUMUYECKUX peaKIui, B HOPMUPOBAHUH U PA3BUTHUU MO3HABATEIHHBIX YMEHUN U
UX TPUMEHEHWH B Yy4eOHO-TO3HABATENbHOM M Y4eOHO-HCCIEAOBATEIBCKOM
NEeSTEIbHOCTH, OCBOCHMM NpaBWi 0OE€30MacHOTO OOpallleHHus C BellecTBaMHU B
MOBCETHEBHOM KU3HU.

[Ipu M3yyeHUU XMMUU HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs BaKHOE
3HaY€HUE MPUOOPETH TaKue LEIH, KaK:



— (opmupoBaHHe MHTEIUIEKTYaJlbHO pPAa3BUTON JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIIbBHOMY MPUHSITHIO PEIICHUH,
CIIOCOOHOM a/IanTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

— HampaBJICHHOCTh OOy4YeHUST Ha CHCTEeMaTH4YeCKOe MpUOOIIEeHUE
oOydaromuxcsi K CaMOCTOATEIbHOW IO3HABATEIbHOU JEATENbHOCTH, HAyYHBIM
METO/IaM TO3HaHUs, (GOPMHUPYIONIUM MOTHBALIMIO M Pa3BUTUE CIIOCOOHOCTEH K
XUMUHY;

— o0ecreyeHue yciaoBHil, CIOCOOCTBYIOMUX MPUOOPETEHUIO 00YUYaAIOIIUMHUCS
OTbITa Pa3HOOOPA3HOW MAESITENbHOCTH, TMO3HAHMS W CaMOIIO3HAHUS, KIIOYEBBIX
HABBIKOB (KJIIOUEBBIX KOMIIETECHILIMN), UMEIOIINX YHHUBEpPCAIbHOE 3HAYCHHUE IS
Pa3IUYHBIX BUJOB JI€ATEIbHOCTH;

— (¢opMmupoBaHue oOmeld (YHKIMOHANBHOM M €CTECTBEHHO-HAYYHOMH
IPaMOTHOCTH, B TOM YHCIE€ YMEHHM OOBSICHATh M OIEHUBATH SIBJICHUS
OKpPY>KaIoIIeT0 MHpa, WUCIONB3ySd 3HAHHUS W OMBIT, MOJyYCHHBIC MPH H3YyYCHHUH
XUMUH, TPUMEHATh WX TPU PEIMICHWH TPOOJIEM B IOBCCTHEBHOW J>KM3HU W
TPYAOBOH J€ATEIbHOCTH;

— (QopmupoBaHue y oOOyyaroluxcss TIYMaHUCTUYECKHMX OTHOIICHUH,
MOHUMAaHUSl [EHHOCTH XUMHUYECKUX 3HAHWM JJIS BBIPAOOTKH DSKOJOTUYECKU
LEJIECOO0PA3HOr0 MOBEACHHUSI B OBITY W TPYAOBOM JESATENBHOCTH B LEJAX
COXPaHEHMS CBOETO 30POBbS U OKPYKAIOLIEW NPUPOIHON CPENBI;

— pa3BUTHE MOTHUBAIIMM K OOY4YEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CaMOBOCIIUTAHHIO HAa OCHOBE YCBOEHHMS OOIIEUEIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTU K OCO3HAaHHOMY BBIOOPY Npo¢uis U HampaBlIE€HHOCTU JNajbHEHIIero
00yueHwus.

OOmiee YWCIO YacoB, OTBEAEHHBIX [UISI M3YYCHUS XUMUU Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctapisieT 136 yacoB: B 8 kiacce — 68 yacosB (2
yaca B HeJlelo), B 9 kimacce — 68 yacoB (2 yaca B HEZICIIO).

COAEPXKXAHUE OBYUYEHUSA

8 KJIACC

IlepBoHaYa/IbHbIE XUMHUYECKHE IOHATHSA

[Ipenmer xumun. Ponb XMMuM B )KM3HHU YEIOBEKAa. XMMHS B CUCTEME HAYK.
Tena u BemiecTBa. PU3NYECKHE CBOMCTBA BEIIECTB. ATrperaTHOE€ COCTOSHHE
BemiecTB. IloHsTHE 0 MeTomax MO3HAHMA B XUMHMHU. YHCTHIE BEIIECTBA M CMECH.
CniocoOsI pa3jeneHus cMecen.

ATOMBI ¥ MOJIEKYJIbl. XHUMHUYECKHE 3JIEMEHThl. CHUMBOJBI XHUMHUYECKHUX
sneMeHTOoB. [IpocThie U CloKHbBIE BellleCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumudeckass (opmyna. BajaeHTHOCTh aTOMOB XHUMHYECKHUX SJIEMEHTOB.
3aKOH IIOCTOSIHCTBA cocTaBa BelecTB. (OTHOCHUTEIBbHAA aTOMHas Macca.
OtHOocuTEeNnbHAsT MOJICKYJIsIpHAsi Macca. MaccoBas 10JisI XMMHUYECKOTI0 3JIEMEHTa B
COCJIMHECHMU.



KosmmuectBo Bemectsa. Moib. MossipHast macca. B3auMoCBsA3b KOJIMYECTBA,
Macchl M 4YHCJIAa CTPYKTYPHBIX €IUHUI] BemiecTBa. Pacuérel mo dopmynam
XUMHYECKUX COCTUHEHUM.

du3nYecKre U XMMUYECKUE SBJICHUS. XUMHUECKas peakius U €€ MpU3HaKH.
3aK0H COXpaHEHHsI MAacChl BEIIECTB. XWUMHUYECKHe ypaBHeHUs. Kiaccuduxarus
XUMUYECKUX peaKkui (COeqUHEHUs, pa3JI0KEeHHUs, 3aMeIlIeHUsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOW IMOCYI0H, MpaBUiaMu padoThl B J1ab0paTopuu u
npuémMamMu oOpalleHus: ¢ J1abOpaTOpHBIM O0OPYAOBAaHUEM, U3YUEHUE U OINKCAHUE
¢u3nueckux CBOMCTB 00pa3lloB HEOPraHUYECKUX BEIIECTB, HaOI0/IeHNe
¢dusnueckux (MJIaBjIeHUE BOCKA, TasHUE JIbJla, pAacTUpPaHUE caxapa B CTYIIKE,
KUIIEHUE W KOHJEHCAIMS BOJbI) U XUMHUYECKUX (TOPEHUE CBEYM, MPOKATMBAHUE
MEJIHOM TTPOBOJIOKH, B3aUMOJICUCTBUE MeJia C KUCTIOTOM) SIBIICHUH, HAOJIIOJeHUE U
ONMCAaHUE TPU3HAKOB MPOTEKAHUs XMUMHUYECKHX pPEaKUHil (pa3ioKeHHe caxapa,
B3aMMOJICUCTBHE CEPHOM KHUCIOTHI C XJOPUAOM Oapusi, pa3iioKeHHE THUIAPOKCH]IA
menu (II) mpu HarpeBanuu, B3auMoJIeUCTBUE Kele3a ¢ pacTBopoM conu meau (1),
U3Y4YEHUE CIOCOOOB pa3JeieHusi CMECEW: C MOMOIIbI0 MarHuTa, (UIBTPOBAHUE,
BbIITApUBAHUE, TUCTUIUIALUS, XpoMaTorpadus, NPoOBEICHUE OUYUCTKU MOBAPEHHOU
cold, HaOJIOJIeHWEe U  ONHCAHWE  PE3yJbTaTOB  IMPOBEJCHUS  OIIbITA,
WUTFOCTPUPYIOIIETO 3aKOH COXPAaHEHUSI MaccChl, CO3JaHHUE MOJEJIEH MOJIEKYI
(IIapoCTEeP>KHEBBIX ).

BaxHeiiune npeacTaBuTe/J Il HEOPraHUYECKMX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kuciopoa — 3JeMEHT U IpOCTOE
BellecTBO. HaxoxaeHue kuciopona B Mpupoje, (Ppuanueckue M XUMHUYECKUE
cBoricTBa (peakiuu ropeHus). Oxcupabl. Ilpumenenue xkucimopona. CrocoOsl
MOJIYYCHHsSI KuUcTopoda B JjabopaTopuu U mnpombinuieHHocTH. Kpyrosopor
Kuciopoza B mpupoae. O30H — ajIoTpoIiHas MOUGUKAIUS KUCTOPOa.

TernoBo#t 3hdeKT XUMHUUYECKOW peakluy, TEPMOXUMUYECKHUE ypaBHEHUS,
9K30- M JHAOTEPMHUYECKHUE peaKUuu. TOIIMBO: yrojlb MU METaH. 3arps3HCHHE
BO3/lyXa, YCHJICHHE MMAPHUKOBOTO d(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bomopon — oaneMeHT M TmpocTtoe BemecTBo. HaxoxkaeHue Bomopoma B
npuposie, Gu3MUeckue MW XUMHYECKUE CBOMCTBA, MPUMEHEHHE, CIOCOObI
noxydyeHusi. KUCIIOTBI ¥ COJIH.

Mossipabiit - 00béM  Ta30B. Pacu€Thl MO XMMHUYECKHM  ypaBHEHUSIM.

dusnyeckre CBoMCTBa BOJbI. Boma kak pacTBOpUTENb. PacTBOpBHI.
HacellieHHble W HEHACHIIIEHHBIE PACTBOPHI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBast 10Ji BEIIECTBA B pacTBOpe. XUMHUYECKHUE CBOMCTBA BOJbI. OCHOBaHMS.
Ponp pacTBOpoB B npupoze U B )KU3HH 4YesioBeKa. KpyroBopoT BOAbl B MPUPOJE.
3arps3HeHHne NpUPOAHBIX BOJA. OXpaHa M OYMCTKA MPUPOJHBIX BOJ.

Knaccudukanus neopranmdeckux coeauHeHuil. Okcunbl. Knaccudukanus
OKCHJIOB:  cojieoOpasyronue  (OCHOBHBIC, KHCIOTHBIC, aM{pOTEpHbIE) U
HecosieoOpasyromue. Homenknatypa oxcuaoB. Du3Wyeckne €W XUMHYECKHE



CBOMCTBA OKCHOB. [lonydyeHne OKkCHIoB.

OcHoBanus. Knaccudukanuss ocHoBaHMM: IENOYM U HEPACTBOPUMBIC
ocHoBaHusg. HoMeHnknatypa ocHoBaHWil. PU3MYECKHE W XMUMHUYECKHE CBOMCTBA
ocHoBaHuM. lloryyenne ocHoOBaHUM.

Kucnotel. Knaccudukanusa kucnor. Homenknarypa kucinor. Ousznyueckue u
XMMHUYECKUE CBOWCTBA KHUCIOT. Psan axktuBHocTm metaimioB H. H. bekerona.
[lony4yeHnue KHUCIIOT.

Conu. Homenkiarypa cosieil. @uU3NUeCKUe U XMMHYECKHUE CBOMCTBA COJIEH.
[Tosyuenue couieit.

I'eneTnueckas CBSI3b MEXKy KJIIaCCaMU HEOPTAHUYECKUX COCTMHEHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE ONPECIICHUE COJIEPKAHUS KUCTIOPOJa B BO3/IyX€E, MOJyUYCHHE,
coOupaHue, pacrno3HaBaHUE U HU3YYCHUE CBOWMCTB KHCIOPOJa, HAOIIOJACHUE
B3aUMOJICMCTBUSl BEIIECTB C KHUCIOPOAOM M YCIOBUS BO3HUKHOBEHUA W
MpeKpalleHus TropeHus (mokapa), O3HAKOMJIEHHE C oOpaslaMud OKCHIOB U
ONMCaHUE WX CBOWCTB, MOJIydeHHE, COOMpAHHUE, pPACMO3HABAHUE W HU3YUYCHUE
CBOMCTB BoJIOpojia (TopeHue), B3aumojeincTeue Boaoposa ¢ okcuaoM menu (II)
(BO3MOKHO HCIIOJIb30BAaHUE BUJIEOMATEPHUANIOB), HaO0IeHHe 00paslioB BEIECTB
KoJinuecTBOM 1 Moib, HcCcieoBaHUE OCOOCHHOCTEH pPacTBOPEHHUSI BEILECTB C
pa3IMYHONM PACTBOPUMOCTHIO, TMPUTOTOBJIECHHWE PACTBOPOB C OMNpeleIEHHON
MAaCCOBOM J0JIEN PaCTBOPEHHOIO BENMIECTBA, B3AMMOACHCTBUE BOJIBI C METAJNIAMU
(HatpueM ¥ KaibliieM) (BO3MOXKHO  HCIIOJb30BAHME  BUIECOMATEPUATIOB),
UCCJIeIOBaHUE O0pa3lloB HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX  KJIACCOB,
HaOJI0/ICHNE U3MEHEHHUS OKPACKU MHAMKATOPOB B PACTBOpPAX KHUCJIOT U IIETOYEH,
u3ydyeHue B3ammozeicTBus okcuma Meau (I1) ¢ pacTBopoM CcepHON KHCIIOTHI,
KHCJIOT C MeETalUlaMHi, pPEakluil HEUTpalu3aluH, MOJy4EeHUE HEPACTBOPUMBIX
OCHOBAHHUIi, BBITECHEHHE OJHOTO METaJlla JIPYyTMM K3 PacTBOpa COJIM, pPELICHUE
AKCIEPUMEHTANIbHBIX 3a7a4 1o TeMe «BaxkHelme KiIacchl HEOPraHUYEeCKUX
COCIMHEHUI.

HHepuoanueckuit 3akon u Ilepuoamyeckass cucreMa XUMHYECKHUX
iemeHToB JI. U. MenneneeBa. CtpoeHue aroMoB. XHMHYECKasi CBS3b.
OKHCIANTEIbHO-BOCCTAHOBUTEIbHbIE PEAKINH

[lepBbie TOMBITKK KIACCU(PUKAIIMU XUMHUYECKUX dJIeMEeHTOB. IloHsaTHe o0
rpyInmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE W IIEIOYHO3EMEJIbHbBIE METaJLIbI,
TaJIOTeHBI, THEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpPhIE 00pa3ytoT aMm(OTEPHBIC OKCHUIBI
U TUJAPOKCHUJIBI.

[Tepnoanueckuii 3akoH. [lepuoguueckas cucteMa XUMHUYECKHUX JIIEMEHTOB /.
N. MenneneeBa.  KoporkonmepuonHass W JIJIMHHOINEPUOAHAS bopmbl
[Tepunoanueckont cucrembl xumuueckux 3yemeHToB . . Menneneesa. [lepuoabl
u rpynnbsl. PU3NYECKHM CMBICI IOPSAKOBOIO HOMEpa, HOMEPOB NEPUONA W
TPYIIIBI 3JIEMEHTA.

Ctpoenue atromoB. CocTaB aTOMHBIX sifiep. M3oTomnbl. DinekTpoHbl. CTpoeHue



ANEKTPOHHBIX ~ 000JI04eK aToMoB TepBbiXx 20 XWMHUYECKHX  DJIEMEHTOB
[lepnomnueckon cucremol JI. WM. MenpaeneeBa. XapakTepUCTHUKA XUMHYECKOIO
3JIEMEHTA 110 ero noJyiokeHuto B Ilepuonnueckoi cucreme . 1. Menneneesa.
3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOKCTB I10 TPYNIaM U NEPUOTAM.

3nauenue [lepuoanueckoro 3akoHa u Ilepruogndeckoil CUCTEMbI XUMHUYECKHUX
BJIEMEHTOB IS pa3BUTUs Hayku W npaktuku. . WM. MengeneeB — yd€HbIA U
rpakIaHUH.

Xumuueckas cBsizb. KoBaneHTHass (MOJsIpHAsT W HEMOJSIpHAs) CBA3b.
DNEKTPOOTPULATENBHOCTh XUMUYECKUX 311€MEHTOB. VIOHHAs CBA3b.

Crenenp okucneHus.  OKUCIUTEIBHO--BOCCTAHOBUTENBHBIE — PEAKLIHH.
[Iponecchl OKuCaEHUS M BOCCTaHOBIICHUS. OKHCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepuMenm:

U3y4eHHe oO0paslloB BEIIECTB METAUIOB M HEMETAJJIOB, B3aWMOJCHCTBUE
TUAPOKCUIA LHMHKA C pPACTBOPAMHU KHUCJIOT M WIEIOYEH, NMPOBENECHHUE OIIBITOB,
WUTIOCTPUPYIOIINX ~ OPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX  pEaKIUi
(ropenue, peakiiu pa3iokKeHUs,, COCTUHEHHUS ).

Mesxcnpeomemmnnie ceasu

Peanuzanus MeXnpeaMeTHBIX CBA3EH MpU U3YYEeHUHM XMMHUM B 8 Kiacce
OCYIIECTBJISIETCS. Yepe3 MCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO--HAYUHBIX
MOHSTUW, TAK U TIOHATHUH, SABISIONIMXCA CUCTEMHBIMU U1 OTAEIbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOI'O ITUKJIA.

OO01me ecTecCTBeHHO--HAyUHbIE TIOHITHS: HAYyYHBIN (pakT, TUMOTE3a, TEOPHS,
3aKOH, aHaJIW3, CHUHTE3, KJIacCUPUKaLUs, TMEePUOAUIYHOCTh, HAOIIOACHHE,
JKCIIEPUMEHT, MOJICJIIMPOBAHUE, U3MEPEHUE, MOJENb, SIBICHUE.

@dusuka: Marepus, aToM, OJJIEKTPOH, MOPOTOH, HEUTPOH, HOH, HYKIU],
W30TOMBI, PAAUOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUUYECKUN 3apsl, BELIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIECTBA, a3, (PU3NYECKUE BETUUYUHBI, €IHMHUIIBI
M3MEPEHHUsI, KOCMOC, IIJIaHETHI, 3BE3/1bI, CoJHIIE.

buonorus: dotocunTes, npixanue, ouocdepa.

['eorpadusi: armocdepa, ruapochepa, MuHEpayibl, TOPHBICE TOPOJIBI,
TMIOJIE3HBIE UCKOIIAEMBbIE, TOIJIMBO, BOAHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XUMHYECKasl peakus

ITepuonnyeckuit 3akoH. Ileproanueckas cucteMa XMUMAYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HU3MEHEHUU CBOMCTB
XUMHAYECKUX DJJIEMEHTOB IMEPBBIX TPEX MEPUONOB, Kaiuus, KalblUsi M HX
COCAMHEHW B COOTBETCTBUM C TMOJIOKEHUEM 3JeMEHTOB B Ilepuommueckon
CUCTEME U CTPOCHHEM UX aTOMOB.

CrpoeHue BemiecTBa: BHUAbI XUMHUYECKOW CBsI3U. THUIBI KPUCTANIMUECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUINA KPUCTAJUIMYECKON PELIETKH U
BHUJIa XUMHYECKOU CBS3H.



Krnaccudukanus v HOMEHKIATypa HEOPraHUYECKHX BEIIECTB. XUMHUYECKHE
CBOMCTBAa BEIIECTB, OTHOCAIIMXCSA K Pa3IW4HbBIM KJaccaM HEOPraHHYECKHUX
COCIMHEHHI, TEHETUYECKAsl CBSI3b HEOPTaHUYECKHUX BEILECTB.

Krnaccudukanys XuMHUECKHX peakiiil Mo pa3IuyHbIM MPU3HAKAM (10 YUCTY
UM COCTaBy Yy4YacCTBYIOIIMX B PEaKIMU BEUIECTB, MO TEIUIOBOMY 3¢ (deKTy, 1o
M3MEHEHUIO CTENEHEN OKHMCIECHUS XMMHUYECKUX 3JIEMEHTOB, IO OOPAaTUMOCTH, I10
YUYacCTHIO KaTajau3aTopa). DK30- U SHAOTEPMHUUYECKUE PEAKIIMH, TEPMOXUMHUUECKHE
YpaBHEHHUS.

[lonsTie o ckopoctn xumuyeckoil peakiuu. Ilonsarue 06 oOpaTHUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peakuusX. [IoHsITHE 0 TOMOr€HHBIX U IreTepOreHHBIX
peakuusax. llonsatue o xkaranuse. IlonsaTue 0 XuMHU4eCckoM paBHOBecuU. PaKTOPHI,
BIMAIOIIME HAa CKOPOCTb XUMHYECKOW pEAKUMM M IIOJIOKEHHE XUMHUYECKOIO

pPaBHOBECHS.
OKHCIIUTENTPHO-BOCCTAHOBUTENIBHBIE  pEAaKIUU,  O3JEKTPOHHBIA  OayaHc
OKHCIIUTEIBHO-BOCCTAHOBUTEIBHON peakuuu. CocraBnenue YPaBHEHHU

OKHCJIMTEIIbHO--BOCCTAHOBUTEIIBHBIX ~ PEAaKUUM C  HUCIOJb30BAHUEM  METOAA
AJIEKTPOHHOTO OanaHca.

Teopust PNEKTPOIUTHUECKON JUCCOUUALINN. DIEKTPOIUTHI U HEAIEKTPOJIUTHI.
Katnonsl, annonsl. MexaHu3M AHCCOLMAIMU BEIIECTB C Pa3JIMYHBIMH BUIAMHU
XUMUYeCcKO# cBsizu. CteneHs nucconuanii. CUIbHBIE U ClTa0bIe AJIEKTPOIUTHI.

Peakuuu nonHoro ooMeHa. Y clioBUs MPOTEKAHUST PEaKIIMi HOHHOTO OOMEHa,
IOJHBIE M COKpAlI€HHbIE HMOHHBIE YypaBHEHUs peakiui. CBOWMCTBAa KHUCIOT,
OCHOBaHMM ¥ COJied B CBETe TPEJCTABICHUNA 00  DIEKTPOJIUTHYECKON
nucconnann. KauecTBeHHbIE peakiiui Ha MOHBL. [IoHsITHE O THIpOIU3€e COJIEH.

Xumuueckuii IKCnepuMenm:

O3HAKOMJICHUE C MOJAEISIMH KPUCTAJUIMYECKUX PEMIETOK HEOPTaHUYECKUX
BEIIECTB — METAJIOB W HEMeTaUioB (rpadura W amMasa), CIOXHBIX BEIIECTB
(xJIopuaa HaTpus), HUCCIEIOBAHUE 3aBUCHUMOCTH CKOPOCTHM XHMHYECKOM peakiuu
OT BO3JCUCTBUS PaA3IUUYHBIX (HAKTOPOB, MCCIECAOBAHUE AIICKTPOIPOBOJIHOCTH
pacTBOPOB BEILECTB, MpOIEcCCa AUCCOUUAIMUA KHUCJIOT, WIEJIO4Yed U COoJeu
(BOBMOXXHO  HCIIOJIb30BaHUE  BHUIEO MaTepUaloB), IMPOBEJACHUE  OIBITOB,
WUTIOCTPUPYIONIUX ~ TPHU3HAKK  TMPOTEKaHUS  peakiuii  HMOHHOrO  OOMeHa
(oOpazoBanue ocajaka, BBIJCICHHE Tra3za, oOpa3oBaHHWE BOJBI), OIIBITOB,
WUTIOCTPUPYIOIIUX —~ MPUMEPHI  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIMI
(ropeHue, peakiuu passIoKEHHUs, COCIUHEHUS), paclo3HaBaHUE HEOPraHWYECKHUX
BEIIECTB C I[OMOIIBKD KAYECTBEHHBIX PEAKUMAd HAa HOHBI, PEIICHUE
AKCIIEPUMEHTAJIBHBIX 33]1a4.

HemeTansibl 1 MX COeAUHEHUSA

OO6mast xapakTepucThka rajgoreHoB. (OCOOEHHOCTH CTPOEHHsSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (pU3MUECKUE CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHMHMYECKHME CBOMCTBA Ha MpPHUMEPE  XJOpa
(B3auMozeiiCcTBHE C MeTaulaMu, HEMEeTaJJlaMH, IeJiouamu). XJIOpPOBOJOPOI.



ConsiHast KMCIIOTa, XMMUYECKUE CBOMCTBA, MOJydeHUE, MpuMeHeHue. JleiicTBue
XJIOpa M XJOPOBOJAOPOJIa HA OpPraHU3M ueloBeka. BakHeilmiue XIopuabl U UX
HaXOXIEHUE B IPUPOJIC.

O6mas xapaktepuctuka s1emMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CTpoeHue M (pu3MyecKkue CBOMCTBA
IIPOCTHIX BEUIECTB — KUCIOPOAA U cepbl. AJNIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOa
U cepbl. XUMHUYECKue cBOMCTBa cepbl. CepoBOJOpO, CTpoeHue, (pU3NYecKue u
XUMUYECKUE CBOMCTBA. OKCHIIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnota, ¢uU3MUECKHE U XHMMHYECKHE CBoWcTBa (oOlue  Kak
NpeICTaBUTENd Kjacca KHUCIOT U crnenuduyeckue). XHUMHUECKHE pEaKInu,
JeXalMe B OCHOBE MPOMBILIUIEHHOTO CIoco0a MOJy4YeHUs CEpPHOM KHUCIOTHI.
[Ipumenenue cepHor KUCIOTHI. CoM CEPHON KHUCIIOThI, KAYECTBEHHASI PEAKIUA HA
cynbdar-uon. HaxoxneHue cepbl U €€ COECOUHEHUH B NpUPOJE. XUMHYECKOE
3arpsiI3HEHUE OKPYXKAIOLIEH Cpelpl COCAVMHEHUSAMHU CEPbl (KUCIOTHBIE JIOXKIM,
3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CIOCOOBI €r0 MPEJOTBPAIICHHUS.

OO6mass xapakrepucTtuka 37eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIEHHs. A30T, pacCIpOCTpaHEHUE B MPUPOJE,
puznyeckue u xumudeckue cBoiictsa. Kpyrosopor a3ora B npupose. AMMHaK, €ro
bu3nUecKre 1 XUMUYECKHUE CBOMCTBA, MoJydeHne U npuMeHeHue. Coam aMMOHUS,
ux (pU3MYECKUEe U XUMUYECKHE CBOMCTBA, NpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBI aMMOHUS. A30THasi KUCJOTa, €€ MoJydeHue, (PU3NYecKue U XUMUYECKUE
CBOMCTBa (00OIIME Kak TPEACTaBUTEN Kiacca KHCJIOT U crenuduyueckue).
Hcnonb3oBaHWEe HUTPATOB W COJIEM aMMOHUS B KAauyeCTBE MUHEPAIBbHBIX
ynoopenuil. XumMuueckoe 3arpsi3HeHUue OKpYKarouleil cpesibl COSUHEHUSIMU a30Ta
(KUCIIOTHBIE JOXIU, 3arps3HEHHE BO3[yXa, MOYBBl U BOJOEMOB). Docdop,
ajtoTpornHele Mogudukanuu Qocdopa, PunyUeckre W XUMHYECKHE CBOWCTBA.
Oxkcun docdopa (V) u bochopHas kucinoTa, GU3HISCKHE U XUMUICCKHE CBONCTBA,
noydyeHue. Mcnons3oBanne GocdaToB B KauecTBE MUHEPATLHBIX YI00PESHHIA.

O6mras xapaktepuctuka daeMeHTOB [VA-rpymnmbl. OcOOEHHOCTH CTPOSHUS
aTOMOB,  XapaKTepHbIE  CTENEHH  OKHUCIEHHUA.  YTIEpol,  aJUIOTPOMHbIE
MOAU(UKALIUK, PACOPOCTpaHEHUE B TpHUpoAe, (PU3NYECKHEe U XUMHUYECKUE
cBoiicTtBa. Ancopouus. Kpyrosopot yriaepona B nmpuponae. OKCUIbI yriiepoaa, ux
¢usnueckne W XUMHYECKHE CBOWMCTBA, JICWCTBHE HAa JKUBBICE OPTaHU3MBI,
NOJIyYCHHE U MPUMEHEHHE. DKOJOTUYECKHE MPOOJEMbl, CBSI3aHHBIE C OKCHIOM
yrinepoaa (IV), rumore3a rio0aqbHOTO TMOTEIUICHHWS KJIMMara, HapHUKOBBIH
addekT. YronapHas KUCI0Ta U €€ COoMM, X (PU3NYECKUEe U XUMHUYECKHE CBONCTBA,
noilyueHue U mnpuMeHeHue. KauecTBeHHass peakiusi Ha KapOOHAT-MOHBI.
Hcnonb3oBanne kapOOHATOB B OBITY, MEIUIIMHE, MTPOMBIIIJICHHOCTH U CEIbCKOM
XO3SICTBE.

[lepBoHavasibHbBIE MMOHATHS 00 OPraHUYECKUX BEUIECTBAX KAK O COEAMHEHUSIX
yraepoja (MeTaH, 3TaH, 3THJIEH, alleTUJIEH, 3TaHOJ, IITMUEPHH, YKCYCHasl KUCIIO0TA).
[IpupogHbie HMCTOYHUKH YIJIEBOJOPOJOB (Yrojib, TMPUPOIHBIN Ta3, HEDTH),



OPOAYKTHl HUX mepepadoTku (OEH3MH), UX POJb B OBITY M MPOMBIIIJICHHOCTH.
[TonsiTue 0 OMONOTMYECKH BaXKHBIX BEIIECTBAX: )KUpPaAX, O€lKax, yriaeBojax — U Ux
poiM B OKM3HM YellOBeKa. MarepuanbHOE €OUHCTBO OPraHUYECKUX U
HEOPraHWYECKUX COECTUHEHUN.

Kpemuuii, ero ¢uznueckue W XUMUYECKHME CBOWCTBA, IIOJIYYEHUE U
npuMmenenue. CoeauHeHusl KpemHus B npupojge. OOimme MpeacTaBieHus 00
okcusie kpemuust (IV) u kpemaueBoi kuciore. CHIMKATHI, UX UCIIOIb30BaHUE B
OBITY, B MPOMBIIUICHHOCTU. BaxkHeillre CTpouTeabHbIE MaTepualibl: KepaMuKa,
CTEKJIO, IIEMEHT, O0eTOH, *kene300eToH. [IpobraemMbl 6e30macHOro MCHOJIb30BaHUS
CTPOUTEIBHBIX MATEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuit IKCnepumenm:

U3y4yeHre 00pa3lloB HEOPTAaHUYECKUX BEIIECTB, CBOMCTB COJITHOM KHUCIIOTHI,
IIPOBEJICHUE KAUE€CTBEHHBIX PEAKIMN Ha XJIOPUJI-UOHBI U HAOIIOJCHUE MPU3HAKOB
UX TPOTEKAHMs, OMbIThI, OTpaXarolue (U3NYECKUE W XUMHUYECKHE CBOWCTBA
TaJIOT€HOB M HX COEAMHEHH (BO3MOXXHO HCIOJb30BAHUE BUIECOMATEPUAITIOB),
O3HaKOMJIEHHE ¢ oOpaslaMu XJIOpUJIOB (TaJOreHHJIOB), O3HAKOMIIEHHE C
oOpasuamMu  ceppl U €€  COCAUMHEHUAMH  (BO3MOXKHO  MCIIOJIb30BaHHE
BHJICOMaTEpHUAIIOB), HAOIIOJEHUE Mpoliecca OOYIIIMBaHUS caxapa IMoJl JIeUCTBUEM
KOHIICHTPUPOBAHHOM CEpPHOM  KHCJIOTBI, HW3YYEHHE XUMHYECKHUX CBOWCTB
pa30aBIEHHOIN CEPHOW KUCIOTHI, MPOBEEHNE KaUeCTBEHHOW peaKIuu Ha cyJbdar-
MOH W HAOJNIO/IeHWEe TpU3HaKa e MPOTEKaHMs, O3HAKOMJICHHE C (PU3UYECKUMHU
cBoiicTBamMM a3oTa, Qocopa M HUX COEAMHEHUH (BO3MOXKHO HCIOJIb30BaHHUE
BUJIEOMATEPUAITIOB), 00pa3liaMu a30THBIX U (PocOopHBIX yI0OpeHui, NoJydyeHue,
coOWpaHue, pacno3HaBaHME€ M HW3YYEHUE CBOWCTB aMMHaKa, IPOBEICHUE
KaueCTBEHHBIX PEaKIMil Ha MOH aMMOHMsT U PocdaT-uOH U U3yUeHHE MPU3HAKOB
UX IPOTEKAHHUs, B3aUMOJIEMCTBUE KOHLIEHTPUPOBAHHOW a30THOM KUCIIOTBI C MEJIBIO
(BO3MOKHO VCIIOJIb30BAHUE BHJIEOMATEPHUAIIOB), U3y4ECHUE MoOJEen
KPUCTAIMYECKUX pEIETOK anMasza, rpaduta, (QyuiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOLIMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTIEM H
YCTPOMCTBOM NPOTHBOTrasa, MOJy4yeHUe, coOupaHue, paclo3HaBaHUE U H3yueHUE
CBOMCTB YTJICKHCIIOTO Ta3a, MPOBEICHUE KAaUYeCTBCHHBIX PEaKIMii Ha KapOOHAT U
CHWJIMKAaT-UOHbl W U3YYEHHE TPU3HAKOB HUX NPOTEKAHUsS, O3HAKOMJIEHHE C
NPOAYKIIMEH CHJIMKATHOM MPOMBIIUICHHOCTH, PEIICHUE JKCIEPUMEHTATbHbIX
3a71a4 o TeMe «BakHele HeMeTauIbl 1 UX COSIUHEHUS).

MeTa/uibl M MX COeIMHEHUSA

OO61ast xapakTepuCTUKa XMMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux nosiokeHus B llepuommueckon cucreme xumuueckux adviemeHroB J[. .
MenneneeBa u crpoeHusi atomoB. CTpoeHue MeTauioB. MeTamindeckasl CBsi3b U
METaJuUIMYecKasi  KpUCTaJUIMYecKash  peImeTKa.  ODJIEKTPOXHUMHYECKHMU  psif
HanpspKeHU MeTaioB. OU3nyecKre U XMMUYECKHUE CBOWCTBa MeTaiioB. OO1iue
CrocoObl MOdy4YeHus: MeTauioB. [loHsATHE O KOpPpO3UM METaIOB, OCHOBHbBIE
CcrocoObl 3aluThl MX OT Koppo3uu. CmiaBbl (CTajb, YYTyH, IIOPATIOMUHUIM,



OpoH32a) ¥ UX MPUMEHEHNE B OBITY U IPOMBIIIICHHOCTH.

[I{enoynbple MeTaIbL: TOJNOXKEHHE B [leproanueckoil cucTEME XUMUYECKUX
anemeHTOB . 1. MenaeneeBa, CTpOCHHME MX aTOMOB, HAaXOXKJICHUE B IPUPOJE.
du3znyeckre U XMMUYECKHE CBOMCTBA (Ha mpumepe HaTpus U Kaiusd). OKCuabl U
TUAPOKCUILI HaTpusi W Kaius. [IpuMeHeHHe TIENOYHBIX METalIOB M HX
COE€IMHEHUM.

[[lenouyno3eMenbHbIE METAJUIbl MAarHMid MW KaJbLMW: IIOJIOXKEHHE B
Ilepnoguueckon cucreme xuMmuueckux sneMeHToB [[. 1. MenneneeBa, crpoenue
UX aTOMOB, HaXOXJICHHE B ITpupoie. PU3ndyeckre 1 XUMUIECKUE CBOMCTBA MATHUS
U Kanpluda. Baxseiilve coeauHEHUs Kaiblus (OKCUI, TUIPOKCHA, COJIH).
XécTkocTh BOJBI U CIIOCOOBI €€ YCTpaHEHUS.

AJIFOMHHUN: TIOJ1I0)KeHUE B [leproindeckoi CUCTEME XUMUYECKUX JIIEMEHTOB
JI. . Menneneesa, CTpoeHUE aToOMa, HaxOXKICHWE B Ipupone. Pusndeckue u
XUMUYECKHE CBOMCTBA altoMHUHUs. AMGPOTEpHBIE CBOMCTBA OKCHAA U THAPOKCHIA
ATIOMHUHUSL.

XKenezo: nonoxxenne B Ilepuoanyeckoi cucteMe XUMUYECKHUX 3JIEMEHTOB /.
M. MenneneeBa, CTpOCHHME aToma, HaXOXKICHHE B npupone. PU3NYECKHE H
XUMUYECKUE CBOMCTBA xkene3a. OKcuibl, rTuapoKcHuabl U conu xenesa (11) u xenesa
(1), ux cocraB, CBOWCTBA U MOJyYCHHE.

Xumuueckuii IKCnepuMenm:

O3HAKOMJIEHHE C O00pa3laMd METaUIOB M CIUIABOB, HX (PU3UYECKUMHU
CBOMCTBaMM, M3Y4YEHHE  pE3yJbTaTOB  KOPPO3UM  METAIOB  (BO3MOKHO
UCIIOJIb30BaHUE BUJCOMATEPHANIOB), OCOOEHHOCTEW B3aUMOJECHCTBUSL OKCUIA
Kalbllid W HATpPUS C BOJOH (BO3MOXXHO HCIIOJIb30BAaHUE BHUEOMATEPUAIIOB),
UCCIICJOBAHUE CBOMCTB KECTKOW BOJBI, IIPOLIECCA TOPEHHUsS Kele3a B KHUCIIOPOJE
(BO3MOXKHO  HCIOJB30BAHME  BUIEOMATEpUAIOB), MPU3HAKOB  MPOTEKAHUS
Ka4ueCTBEHHBIX PEaKIMii HAa MOHBI: MarHus, KaJblUs, AJIIOMUHUS, [IMHKA, XKeje3a
(I1) u xenesa (III), mexu (II), HaOMOACHKME M OTMIMCAHUE MTPOIECCOB OKPAIIHBAHMS
IJJAMEHU WOHAMU HAaTpus, Kaaus U Kajublus (BO3MOXKHO HCIOJIb30BAHUE
BUJIEOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB T'MIPOKCHAA ATIOMUHUS
U THUIPOKCUJIA IMHKA, pEelIEHUE SKCIIEPUMEHTAIbHBIX 3a/1a4 10 TeMe «Bakueniue
METAJIJIbl U KX COEIUHEHHUSD.

XHUMHUS H OKpYKAK0LIAas cpeaa

BemectBa m Marepuanbl B TNMOBCEIHEBHOW >KM3HM 4YeJIOBEKa. be3zomacHoe
WCIIOJIb30BAaHUE BEIIECTB M XMMUYECKUX peakmuii B ObiTy. [lepBas momomib mpu
XUMUYECKUX 0YKOTaxX U OTPaBJICHUSX.

XHMMHUYECKOE 3arps3HeHUE OKpyXKaroled cpenbl (mpeneiabHas AOMmyCcTUMas
KOHIIeHTpalus Beilects, aanee — [1/IK). Posb xuMuu B pelieHnn 3K0JI0THYECKUX
npoOsem.

Xumuueckuii IKCnepumenm:

u3ydeHue o0pasloB MaTepuanoB (CTEKJIO, CIUIaBbl METAIJIOB, MOJMMEPHbBIE
MaTepualbl).



Mesxcnpeomemmnnie ceasu

Peanuzamus MeXIpeIMeTHBIX CBs3ed NMpU H3ydyeHUH XUMUM B 9 Kiacce
OCYIIECTBIISICTCS 4Y€pe3 HCIOJIb30BaHHE Kak OOIIMX €eCTECTBEHHO-HAYYHBIX
HNOHATUMN, TaK U MOHATUHN, ABJSIOUIMXCS CUCTEMHBIMU I OTAEIbHBIX MPEIMETOB
€CTECTBEHHO--Hay4YHOTI'O IIUKJIA.

OOmue ectecTBEHHO-HAyUHbIE MOHSTHSA: HAy4YHBIM (haKT, TUMOTE3a, 3aKOH,
TEOpHWs, aHalu3, CHUHTE3, KiIaccuukanus, TMEePUOJUYHOCTh, HAOIIOIEHUE,
AKCIIEPUMEHT, MOJEIUPOBAHUE, HU3MEPEHHE, MOJEINb, SBJICHUE, IapHUKOBBIMI
3¢ eKT, TEXHOJIOTHSI, MaTePUAIBI.

®dusuka: MaTepus, aToM, D3JEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIH],
M30TOMbI, PaTUOAKTHBHOCTh, MOJIEKYJa, DSJIEKTPUUYECKHA 3apsij, MPOBOTHHUKH,
MOJyIPOBOIHUKH,  TUAJIEKTPUKH, (DOTOIIEMEHT, BEIIECTBO, TeJI0, OOBEM,
arperaTHoe COCTOSIHME BEILECTBA, I'a3, paCTBOP, PACTBOPUMOCTh, KPUCTAJUIMYECKAs
pemérka, CIuiaBbl, (pU3MYECKHE BEIUYMHBI, €AMHUIIBI U3MEPEHUs, KOCMUYECKOE
IPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, CoJHIIE.

buonorus: ¢orocunres, npixanue, Ouocdepa, IKOCUCTEMA, MHUHEPAIbHbBIE
ynoOpeHusi, MUKPOIIEMEHThI, MAaKPO3JIEMEHTHI, TUTATEIbHBIEC BEIIECTBA.

I'eorpadusa: armocdepa, ruapocdepa, MHUHEpaTbl, TOPHBIE IOPOAIBI,
M0JIE3HbIE UCKOIAEMbI€, TOIIIUBO, BOAHBIE PECYPCHI.

IIJIAHUPYEMBIE PE3YJIbTATHBI OCBOEHUS TIPOI'PAMMBI 110
XNMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OGPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS MPOrPAaMMBbl OCHOBHOTO OOIIETro
o0pa3oBaHMs JOCTUTAIOTCS B XOJ€ OOy4YeHUS XUMHH B €IUHCTBE y4eOHOU u
BOCIIUTATEIILHON JIEATEILHOCTH B COOTBETCTBUH C TPATUIIMOHHBIMU POCCUHCKHMU
COLIMOKYJIETYPHBIMH M JyXOBHO-HPABCTBCHHBIMH IICHHOCTSAMH, NPUHATHIMH B
oOIIecTBE TpaBUIAMH W HOPMAaMH TIOBEJCHHSI M CIOCOOCTBYIOT IpoLeccaM
CaMOITO3HAHUsI, CAMOPA3BUTHS 1 COLUAIM3AIIUN 00YUJarOTIXCS.

JIMYHOCTHBIE  pE3yNbTAaThl  OTPAXKAIOT  TOTOBHOCTh  OOYyYarONIUXCs
PYKOBOJICTBOBAThCSI CHUCTEMOW TO3MTHUBHBIX IICHHOCTHBIX OPHCHTAUHA W
pacIMpeHue OmbITa ISITSILHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YACTH:

1) mMaTpMOTHYECKOTr0 BOCIIUTAHUSA:

IICHHOCTHOTO OTHOILICHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPHUYECKOMY
W HAyYHOMY HACJICTUIO, TIOHMMAaHUs 3HAUYCHUS XWUMHUYCCKONH HAyKW B JKH3HH
COBPEMEHHOTO O0O0IIeCTBa, CIOCOOHOCTH BJIAJAETh JOCTOBEPHOUW HH(MOpMarmen o
NEPEIOBBIX JOCTWKEHUSX W OTKPBITUAX MHPOBOM W OTEYECTBEHHON XUMUM,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00 YCTPOICTBE MHUpa M OOIIECTBA,;

2) rpa’kIaHCKOT0 BOCITATAHUS:

NPEICTABICHUS O COIMAIBHBIX HOPMax M TPaBWIaX MEKIMIHOCTHBIX
OTHOIICHUH B KOJUICEKTHBE, KOMMYHHUKATHBHONH KOMITETEHTHOCTH B OOIIECCTBCHHO
MOJIE3HOM,  y4eOHO-MCCIEAOBATEIbCKOM, TBOPYECKOM W JOpPYrHX  BHJIAX



NEeSTeTbHOCTH, TOTOBHOCTH K Pa3HOOOPAa3HOW COBMECTHOW MEATEIBHOCTH TIPH
BBITIOJIHEHUM YYEOHBIX, TIO3HABATEIbHBIX 3a7a4, BBIIOJIHEHUH XHUMHYECKUX
AKCIIEPUMEHTOB, CO3/IaHUN YUEOHBIX MTPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
M B3aWMOIIOMOIIM B TMPOIEcCe OTOH Y4YeOHOW MACATEIBHOCTH, TOTOBHOCTH
OIICHWBATh CBOE TIOBEICHWE W TIOCTYNKH CBOMX TOBApUIIEH C TO3HIINH
HPaBCTBEHHBIX U TIPABOBBIX HOPM C YUETOM OCO3HAHMSI MOCTIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO TMO3HAHMSA

MHUPOBO33PEHUYECKUE TPEJICTABIICHUS O BEIECTBE M XUMHUYECKOW pPEaKIiluu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUsI HAYKU U COCTABIISIOIINE
OCHOBY JJI1 NTOHUMAaHUs CYIIHOCTU HAYYHOM KapTHHBI MUpaA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHS TPHUPOIBI, B3aUMOCBS3SIX UEJIOBEKA C
MPUPOJTHON CPEJION, O POJIM XUMHUH B IMMO3HAHUU ITUX 3aKOHOMEPHOCTEN;

MO03HABATENIbHBIE MOTHUBBI, HAMIPaBJICHHbIC HA IMOJYYECHUE HOBBIX 3HAHHUM IO
XUMUHU, HEOOXOJMMBbIE IS OOBSICHEHHUS HAOIIOJAaEMBIX IMPOIIECCOB M SIBICHUIA,
MO3HaBaTebHOW, WH()OPMALIMOHHOW W YUTATEIbCKOM KYJIBTYpPbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEIbHOH pabOThl C Y4EOHBIMH TEKCTaMH, CIPABOYHOU
JUTEPATYPOH, JOCTYITHBIMA TEXHHYECKHUMHU CpPEACTBAMH HH(POPMAIMOHHBIX
TEXHOJIOT UM,

UHTEpEC K OOYYEHHI0 W TNO3HAHHWIO, JIO003HATEIBbHOCTh, TOTOBHOCTH W
CIOCOOHOCTh K  CaMOOOpa30BaHUIO, MPOEKTHOM W  HUCCIEN0BATENbCKOU
JeSITeIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBIEHHOCTH M YPOBHS OOy4YeHUS B
JIaJIbHEUIILIEM;

4) popmMupoBaHHS KYJIbTYPHI 310POBbSI:

OCO3HaHWE IICHHOCTH J>KW3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKH Ha 3/I0POBBIN 00pa3 XWU3HHM, OCO3HAHWE IOCIICICTBHHA H
HEMPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHUS aJKOTOJs, HAPKOTUKOB, KypeHHs),
HEOOXOJIUMOCTH COONIOJICHUS MpaBuid O€30IMacHOCTH TIpU  OOpallleHHH ¢
XUMUYCCKUMH BEIIECTBAMH B OBITY U PCaIbHON KU3HH,

5) TpyA0BOT0 BOCIIUTAHMS :

MHTEPEC K MPAKTHYECKOMY M3yYeHHUIO TTpodeccrii U Tpyaa pa3IudHoro poja,
yBOXCHUE K TPYAYy W pe3yibTaTaM TPYIAOBOHW JIESITCIHHOCTH, B TOM 4YHCIIC Ha
OCHOBE TMPUMEHCHUS TMPEAMETHBIX 3HAHMM 10 XWMHH, OCO3HAHHBIA BBHIOOD
WHIUBUTyIBHON TPACKTOPUHU TPOJOIIKEHUS 00pa30BaHUs C YIETOM JTUIHOCTHBIX
WHTEPECOB U CITOCOOHOCTH K XUMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
YCTCIIHON MPo(heCCHOHATBHON JACATSIIBHOCTH M Pa3BUTHSI HEOOXOIMMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHCS B MPO(EeCCHOHATBLHOM Cpe/Ie;

6) K0JIOTrNYeCKOTr0 BOCITUTAHUS:

AKOJIOTHYECKU IIeIeCO00pa3HOe OTHOIIEHHWE K MPUPOJE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHU S, MTOHUMAaHUE [IEHHOCTH 310POBOrO U
O6e3zonmacHOoro oOpa3a KU3HHU, OTBETCTBEHHOE OTHOIIEHHME K COOCTBEHHOMY
bu3MUeCKOMY W TICUXHYECKOMY 37I0POBBIO, OCO3HAHWE IIEHHOCTU COOJIOJCHUS
mpaBuiI 0€30MMaCHOTO MOBECHNUS MTPU padOTe C BEIMIECTBAMH, a TAK)KE B CHUTYAIIUSIX,



YTPOXKAKOUIUX 3I0POBbIO U )KU3HU JHOJEH;

CIIOCOOHOCTH NPUMEHSATh 3HAHUS, MOIy4aeMble MPU U3YYEHUU XUMHH, AJIS
pelIeHus 3aa4, CBSI3aHHBIX C OKPY’KaIOLIEH MPUPOJAHON Cpeloi, 1Ji HOBBIIICHUS
YPOBHSL  3KOJIOTMUECKOW  KYJIbTYpbl, OCO3HaHHA [JIOOAIBHOTO  Xapakrepa
AKOJIOTMYECKUX MPOOJEM M IyTEH HMX PELIEHHs MOCPEICTBOM METOJIOB XHMHH,
AKOJOTUYECKOTO MBIIUICHHS, YMEHHSI PYKOBOJCTBOBAaTbCA MM B IO3HABATEIbHOM,
KOMMYHHUKAaTHUBHON U COLMATbHON MPAKTHKE.

METAINIPEAMETHBIE PE3YJIBTATBI

B cocraBe MeTanpeaIMETHBIX pEe3yJbTaTOB BBLACIAIOT 3HAYUMBbIE IS
dopMupOBaHHsA MHPOBO33pEHHS OOIEHAYy4YHbIe TMOHATUS (3aKOH, Teopwus,
IOPUHLMKI, TUIIOTE3a, (PAKT, cucTEMa, MPOLECC, IKCIEPUMEHT U JIPYTroe.), KOTOpbIe
UCIIOJB3YIOTCSl B €CTECTBEHHO-HAYYHBIX Y4E€OHBIX HpeaMeTax M MO3BOJIAIOT Ha
OCHOBE 3HAaHUM U3 ATUX NMPEAMETOB (HOPMHUPOBATH MPEACTABICHUE O LIETOCTHOU
Hay4YHOU KapTUHE MUPA, U YHUBEpCaJbHbIE yUeOHbIE NEUCTBUS (I1I03HABATEIIbHbIC,
KOMMYHUKATUBHBIE, PETYJISTUBHBIE), KOTOpbIE oOecneunBaroT (OpMHUPOBAHUE
TOTOBHOCTU K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYIIECTBIICHUIO y4eOHOMU
NEATEIBHOCTH.

Ilo3naBaTeqbHBbIC YHUBEPCAJIbHbIE YUeOHbIe NeiCTBHUSA

Bba3oBble Jiornyeckue AeiicTBUA:

YMEHHUSI MCIOJb30BaTh MPUEMBI JIOTMYECKOTO MBIIUICHUS TPU OCBOCHHUH
3HAHWI: PacKpbIBaTh CMBICI XMMHWYECKUX MHOHATHM (BBIIEIATH UX XapaKTEpHbIC
NpU3HAKH, YCTAHABIMBATh B3aUMOCBSI3b C JPYTMMM TOHSATHSMHU), HCIOJB30BATh
MOHATHUS J11 OOBSICHEHUS OTJENbHBIX (DAaKTOB U SIBJICHHI, BEHIOMPATh OCHOBAHMS U
KpUTEPUU ISl KJIacCU(PUKALMM XUMUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIHM,
yCTaHaBIUBATh IMPUUYMHHO-CJIEICTBEHHBIE CBSI3U MEXAY OOBEKTaMU H3Yy4YEeHMUs,
CTPOUTbH JIOTUUECKUE PAcCyX AeHUs (MHIYKTHBHbBIC, JEIYKTUBHBIE, 10 aHAJIOTHH),
JIeNaTh BBIBOJBI U 3aKJIFOUEHNS;

yMEHUE MPUMEHSTh B TMPOIECCe TMO3HAHMUS TOHATUA (TIPEIMETHbIE W
MeTaIpeIMETHbIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIENH, UCIIONIb3yEMbI€ B XUMHUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSEMbIE B XUMUU MOJIENIbHbBIC NMPEACTABICHUS —
XMUMHUYCCKUI 3HAK (CHMBOJ DJJIEMEHTA), XUMHYecKas (GopMmylia W YpaBHEHHE
XUMHUYECKON peaKkuu — MNpU pelIeHUH Y4eOHO-TI03HABATENbHBIX 33]a4, C YUYETOM
ATUX MOJIEJIbHBIX MPEICTABICHUN BBISBISATh M XapaKTepU30BaTh CYIIECTBEHHBIC
NPU3HAKU U3YyYaeMbIX 00BbEKTOB — XUMHUUYECKHUX BEUIECTB U XMMUYECKUX PEAKIIHiA,
BBISIBJISITH ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHbIE CBS3M U
MIPOTUBOPEYMS B U3YUaEMBIX IIPOLIECCAX U SIBICHUSX.

Ba3oBble ncciienoBarejbckHe AeiCTBYA.

YMEHHUE HCIOJIb30BATh IOCTABJICHHBIE BOIPOCHI B Kauye€CTBE MHCTPYMEHTA
MO3HAHMUS, a TaKKEe B KA4eCTBE OCHOBBI Ui (DOPMUPOBAHMUS THIOTE3bI IO
POBEPKE NPAaBUIBHOCTH BbICKA3bIBAEMBIX CYXKICHUN;

OpUOOpeTEeHNE ONbITa MO IUIAHUPOBAHUIO, OPraHMU3allMM U TMPOBEACHUIO
YUYEHUYECKUX OKCIEpPUMEHTOB, YMEHHE HaONoAaTh 3a XOIOM IIpolecca,



CaMOCTOSITENIbHO MPOrHO3UPOBATh €ro pe3ysbTaT, GopMynupoBaTh 0000IIEHUS U
BBIBOJIbI 110 PE3yJIbTaTaM MPOBEAEHHOIO OMNbITA, UCCIEIOBAHUS, COCTABIATh OTUET
0 MpoJIeNIaHHOM padoTe.

Padora ¢ unopmanmeii:

YMEHHE BBIOMpATh, aHAJU3UPOBATh M MHTEPHPETUPOBATH HHPOPMAIIIO
Pa3IMYHBIX BUIOB M (POPM MPEACTABICHUS, OTYy4aeMyI0 U3 Pa3HbIX UCTOYHHKOB
(HayyHO-TIOMYJISIpHAsT  JIUTEpaTypa XUMHYECKOTO COJIEpKaHMs, CIPABOYHBIC
nocobusi, pecypcel MHTepHeTa), KPUTHUYECKH OILIEHUBATh NPOTUBOPEUUBYIO H
HEJ0CTOBEPHYIO MHPOPMAIIHIO;

YMEHHE MPUMEHSATh Pa3IuYHbIE METOJbI U 3alpoChl MPU MOUCKE U OTOOpE
MH(OpMaMU M COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOIMMBIX MJI1 BBIIOJHEHUS
y4eOHBIX U TIO3HABATEIBHBIX 33J1a4 ONPENEIEHHOTO THIIA, TPUOOPETEHUE ONBITA B
o0JacTl UCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIAJICHHE KYJbTYpOH aKTUBHOI'O MCIOJIb30BAHUS PA3JIMYHBIX [IOUCKOBBIX CUCTEM,
CaMOCTOSTENIbHO BBIOMpAaTh ONTUMAJIBbHYIO (POpMY MpeCTaBIeHUs UHGOPMAIUK U
WJUTIOCTPUPOBATh pPEIIaeMble 3a/1ladyd  HECJIOXHBIMM CXEMaMH, JUarpaMMamH,
apyrumu hopMamu rpadUKu U UX KOMOMHAIUSMU;

YMEHHE HCIOJIb30BaTh U aHAJM3UpOBaThb B Ipolecce Y4YeOHOH W
UCCIIEIOBATEIbCKON NIEATEIbHOCTH MHMOPMAIMIO O BIMSHUM MPOMBIILIEHHOCTH,
CEJIbCKOTO XO3SICTBA M TPAHCIOPTa HA COCTOSTHUE OKpPYXaloled NpUpOAHOU
Cpelbl.

KoMMyHHMKaTHBHBIC YHMBEpPCAJIbHbIE YUeOHbIE 1eiiCTBHUA:

yMEHHUSl 3aJaBaThb BOMPOCHI (B XOJ¢ AWaiora W (WJIM) JIHUCKYCCHM) TIO
CyumiecTBy  oOcCyxkgaemMol  TeMbl, (OpMYyJIHpPOBaTb CBOM  MPEIJIOKEHUSA
OTHOCUTEJILHO BBIMOJIHEHUS MPEAJIOKEHHON 3a/1a4u;

YMEHUS  NPEICTaBIATH  IOJYYECHHbIE  pE3yJbTaThl  ITO3HABATEJIBHOU
NEATEIbHOCTH B YCTHBIX W IMCBMEHHBIX TEKCTaX; JEJaTh MPE3EHTALUIO
pE3yNbTaTOB BBIMOJHEHUS XMUMHUYECKOTO HKCIIEpUMEHTa (JaOOpaTOPHOTO OIBITA,
1a60paTOPHON pabOTHI O UCCIEAOBAHUIO CBOMCTB BEUIECTB, YUEOHOTO MPOEKTA);

yMEHHsI Y4eOHOTO COTPYIHMYECTBA CO CBEPCTHHUKAMH B COBMECTHOI
IIO3HABATEIbBHOM W MCCJIENOBAaTEIbCKOW  JEATEIBbHOCTH IPU  PELICHUU
BO3HUKAIOIIUX MPOOJIEeM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB U COTJIACOBAHUS
no3uui (0OCyXneHusi, 0OMEH MHEHUSMH, «MO3TOBBI€ IITYPMbD», KOOPAUHALIMS
COBMECTHBIX JICUCTBHUM, OIPEICICHUE KPUTEPUEB IO OILIEHKE KadyecTBa
BBIMIOJIHEHHOMN pabOThl U JPyTHE).

PeryisiTuBHbIE YHHBepcalbHbIEe y4eOHbIe 1eHCTBUS:

YMEHHUE CaMOCTOSITEIbHO OMNPEACNISATh LEIU JEATEIIbHOCTH, IUIaHUPOBATh,
OCYIIECTBISATh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
JesITeNIbHOCTh, BEIOMpaTh Hanboee 3pPEeKTUBHbBIE CIOCOOBI PEIIeHUsT YUeOHBIX U
MTO3HABATEJIbHBIX 337a4, CAMOCTOSITENIbHO COCTaBISATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIM  AJITOPUTM  JIEMCTBUM TMPU BBINOJIHEHUU 33JaHUM C YYETOM
MOJIYYEHHS] HOBBIX 3HAHUN 00 M3y4daeMbIX OOBEKTaX — BEILECTBAX U PEAKIUSIX,



OLICHHBATh COOTBETCTBUE MOJYYCHHOTO PE3yJibTara 3asBJICHHOW LEJIH, YMEHHE
UCIIOJIb30BaTh U aHAIM3UPOBATH KOHTEKCTHI, IIPEJIAracMbl€ B YCIIOBUH 3aJaHUN.

HNPEAMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pe3yJbTaTOB IO OCBOCHUIO 00S3aTEIBHOIO
COJIep)KaHusl, YCTAaHOBIIEHHOTO JaHHOW (eaepanbHOl padouell IporpaMMoi,
BBIJICJISIIOT: OCBOEHHBIC OOYYAIOMIUMHKCS HAYYHBIC 3HAHUSA, YMEHUS U CIOCOOBI
nercTBuil, crnenuduueckue A IpeAMETHON  o0nacth  «XUMHUS», BHUIBI
NEATEIBHOCTH 1O  MOJYYEHHI0 HOBOIO  3HaHWs, €ro HHTEpIpETalNH,
peoOpa30BaHUIO U TPUMEHEHUIO B PA3JIMUHBIX YUYEOHBIX U HOBBIX CUTYAITUSIX.

K xonmy oOydenus B 8 kiacce npeIMeTHbIC Pe3yIbTaThl HA 0a30BOM YPOBHE

JIOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHUM:

e PpACKpBIBATH CMBICI OCHOBHBIX XUMHUYECKUX IOHATHI: aTOM, MOJIEKYJa,
XMMHUYECKUN 3JIEMEHT, MPOCTOE BEMIECTBO, CIIOKHOE BEIIECTBO, CMECH
(omHOpOAHAs U HEOAHOPOHAS), BAJICHTHOCTh, OTHOCUTEIIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpPHAs Macca,
MaccoBasl JI0JIsl XUMHUYECKOTO 3JIEMEHTa B COCIMHEHUU, MOJISIPHBINA 00BEM,
OKCHJ], KHCJIOTa, OCHOBAaHHUE, COJb, DAJIEKTPOOTPULIATEIBHOCTb, CTEIIEHb
OKHCJICHHS, XMMHUYECKash peakius, KiaccupuKalus peakiuid: peaKiuu
COCMHECHUSA, PEAKIMU Pa3lI0XKEHUS, PEaKIUU 3aMEIICHUs, PpPEaKIuu
oOMeHa, PK30- U PHJIOTEPMHUUECKUE PEAKINH, TeTIOBON d(PeKT peakiumu,
AIpO aToOMa, SJEKTPOHHBIA CIIOM aToma, aTOMHAas OpOUTaNb, paaUycC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAs U HEMOJSpHAs KOBAJICHTHAsl CBS3b,
WOHHAsl CBSA3b, MOH, KATUOH, aHMOH, PacTBOp, MAacCOBas JOJSl BEIIECTBA
(TIpolieHTHAsI KOHIIEHTpAIIKsI) B paCTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHUMHUYECKUX MOHATHU U
IPUMEHSTh 3TU HOHITHUS MIPU ONTUCAHUM BEUIECTB U UX MPEBPAIICHUN;

e HCIMOJb30BaTh XHWMHUYECKYIO) CHUMBOJHUKY JUISI COCTaBJCHHS (HOpMyT
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKLIU;

e ONpEAENATh BaJCHTHOCTh ATOMOB AJIEMEHTOB B OMHAPHBIX COCIMHECHHMSIX,
CTENEHb  OKHUCIICHWS  DJIEMEHTOB B  OWHApHBIX  COCIWHEHUSX,
IIPUHAJJIC)KHOCTh BEUIECTB K ONPENCIEHHOMY KIIACCY COEAWHEHUM I10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJlGHTHAasT W HOHHAs) B
HEOPraHUYECKUX COCIMHEHUSIX;

e packpbiBaTh cMmbica Ilepuonnueckoro 3akoHa JI. WM. Menneneesa:
JEMOHCTPUPOBATh TMOHUMAHUE NEPUOAUYECKOM 3aBUCUMOCTH CBOMCTB
XMMHUYECKUX 3JIEMEHTOB OT WX MoJjioxkeHus B [lepmoamyeckoit cucreme,
3aKOHOB COXPaHEHHs MacChl BEILIECTB, IOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO Y4Y€HUs, 3aKOHa ABOrajpo;

e OMMMCHIBATh W XapaKTEPHU30BaTh TabmuuHyto ¢dopmy Illeproguyeckoit
CHUCTEMBbl XHMHYECKHX DOJEMEHTOB: pa3JINyaTh TIOHATHAS «TJIABHAS
noarpynna (A-rpynmna)» u «mnodouHas noarpynmna (b-rpymnma)», Manbsie u
0oJbIIE TEPHOIBI, COOTHOCHTH OOO3HAYCHHS, KOTOPHIE HUMEIOTCS B



tabmune «llepuoguueckass cucteMa XuMuUdeckux »syemeHToB [[. U.
MenpneneeBa» C YHUCIOBBIMM XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sapa, o0liee Yhcio dJIECKTPOHOB
Y pacrpeieieHUue UX M0 JIEKTPOHHBIM CIIOSIM);

KJ1acCU(UIIMPOBATH XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakuuu (10 YUCIy U COCTaBy YYAaCTBYIOUIUX B pPEAKIUU
BEIIECTB, 110 TETIOBOMY dPPEKTY);

XapakTepu30BaTh (OMUCHIBATH) OOIME XUMHUYECKHE CBOWCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJTBEPXkAasi OMUCAHUE MPUMEPAMU MOJIEKYIISIPHBIX
ypaBHEHUI COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIHIA;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX Kau€CTBEHHOI'O
COCTaBa, BO3MOXKHOCTM TMPOTEKAHUsI XHWMHUYECKHUX IMPEBPALICHUI B
Pa3JIMYHBIX YCIIOBHSIX;

BBIYUCIISATH OTHOCHUTEJIBHYIO MOJICKYJISIPHYI0O M MOJISIPHYIO  MAacChl
BEIIIECTB, MACCOBYIO [IOJII0O XHMHUYECKOTO »dJieMeHTa 10 (dopmye
COEAMHEHHS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
10 YPABHEHUIO XUMUYECKOWU PEaKIUU;

MIPUMEHSITh OCHOBHBIE OINEPAIMKU MBICIUTEIBHOU JEATEIbHOCTU — aHaJu3
U CHHTE3, CpaBHEHUE, 000OIleHHE, CUCTEeMATU3allMio, KiacCU(UKAIIUIO,
BBISIBJICHUE MPUYUHHO--CJICJICTBEHHBIX CBSA3EU — JJIsl U3Yy4YEHUS CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIHil, €CTeCTBEHHO-HAY4YHbIE METObI
NMO3HAHUSA — HAOJIOJICHHE, W3MEpPEHHEe, MOJICTUPOBAHUE, IKCIIEPUMEHT
(peanbHBI U MBICIIEHHBIN);

CIEIOBATh  MpaBWJaM  TMOJB30BAaHUS ~ XUMHYECKOM  TOCYAOM U
nabopaTOpHBIM  00OpYIOBaHMEM, a TakKe TNpaBWwiIaM oOpalieHus: ¢
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMU 1O BBIIOJHEHUIO
1a00paTOPHBIX XWMHUYECKUX ONBITOB M0 TIOJYYCHHIO W COOUpaHUIO
razoo0pa3HbIX BeIIECTB (BOJAOpPOAA U KHUCJIOpPOJAA), MNPUTOTOBJICHUIO
PAacCTBOPOB C OMNPEAECIEHHON MAaCcCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IJJAHUPOBAaTh W MPOBOJUTH  XUMUYECKUE  OKCIEPUMEHTHI IO
pacro3HaBaHHUIO PACTBOPOB LIEIOUYEH U KHUCIOT C TOMOIIbIO HHIUKATOPOB
(makmyc, dheHondTaienH, METUIIOPAHK U IPYTHE).

K xoniy oOydenus B 9 kiacce npeaMeTHbIe pe3yIbTaThl HA 0a30BOM YpOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUIA:

pacKphIBaTh CMBICT OCHOBHBIX XHMHUYECKHUX TOHSATHH: XUMUYECKHM
AJIIEMEHT, aTOM, MOJIEKYyJa, HOH, KAaTHOH, aHHOH, IPOCTOE BEILECTBO,
CIIO)KHO€ BEIIECTBO, BAJIEHTHOCTb, AJIEKTPOOTPHUILIATEIHLHOCTh, CTEIEHb
OKHCIICHHS, XMMHYECKasi PeaKlus, XUMUYEeCKasi CBs3b, TEIIOBON 3¢ ekt
peaknuu, MOJb, MOJSpPHBIA  00BEM,  pPAacTBOp,  AJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, DJEKTPOJIUTUYECKAs AUCCOLMALNS, PEAKIUA HOHHOTO
oOMeHa, KaTaau3aTtop, XHWMHUYECKOE€ paBHOBEcHE, OOpaTHUMble U



HeoOpaTUMbIE pPEaKlUu, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEaKIUHy,
OKHCIIUTENIb,  BOCCTAHOBUTENIb,  OKHUCJIEHHE M  BOCCTAHOBIICHHUE,
ajoTponus, aMmGpOTEepHOCTh, XUMUYECKas CBA3b (KOBAJICHTHAs, MOHHAs,
METa/lInyecKas), KpHUCTAJUIMYecKas pemeéTka, KOppo3Hus METaslioB,
CIUIaBBbl, CKOPOCTb XHWMHYECKOW pPEaKUWd, NPelebHO I0ImyCcTHMas
koHuenTpanus [1JIK BemecTsa;

WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHUYECKUX TOHATHH U
MPUMEHSTH ITH NOHATHS IPY OMUCAHUU BEIIECTB U X MPEBPALLCHUN;
HCIIONIb30BaTh XMUMHUYECKYI0 CHMBOJHKY JUISI COCTaBieHHUS (HOpMyIl
BEILIECTB U YPABHEHUI XUMUYECKUX PEAKIINI;

ONpENENsITh BaJIECHTHOCTh U CTENEHb OKUCICHUSI XUMUYECKUX DIIEMEHTOB B
COCIMHEHMSIX Ppa3JIMYHOTO COCTaBa, MPUHAAJIECKHOCTh BEIIECTB K
onpeAeNéHHOMY KJIacCy COEIMHEHUH 1Mo (opMmynaM, BUA XUMHYECKOM
CBA3M (KOBaJCHTHAs, MOHHAs, METAJUIMUECKas) B HEOPraHUYECKUX
COEIMHEHHMSIX, 3apsj MOHA 10 XUMHUYECKOU (hopmysie, XxapakTep cpeabl B
BOJHBIX PAaCTBOPAX HEOPTraHWYECKUX COEAMHEHHM, THI KPUCTALTMYECKON
PEIETKN KOHKPETHOTO BEILIECTBA;

packpeiBath cMbichn llepuomnueckoro 3akona [I. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHWE: OIUChIBaTh U XapaKTEepU30BaTh
TabnuuHyo (opmy Ilepuoanueckoil cucTeMbl XUMUYECKHUX AJIEMEHTOB:
pa3nuuaTh MOHATUS «IJIaBHas noxarpynna (A-rpymma)» U «noOodHas
noarpynna (b-rpynma)», Manple W OonblIMe NEPUOABI, COOTHOCHUTH
0003HAauEHHUsA, KOTOpbIE MMEIOTCA B MEPUOAMYECKOW Tabnuie, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMH  CTPOEHUSI  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB MW 3apsia  sjapa, oO0IIee 4YHCIO 3JIEKTPOHOB U
pacmpeneneHue UX 10 JJIEKTPOHHBIM  CJIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B U3MEHEHHHM CBOWMCTB 3JIEMEHTOB U MX COEAUHEHUI B
npenenax MallbIX MEePUOJIOB U TVIABHBIX MOJATPYII C YYETOM CTPOEHUS HX
aTOMOB;

KJIaCCU(PUIIUPOBATh XUMHUECKHUE 3JIEMEHTbhI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakuud (10 YMCIy U COCTaBy YYacTBYIOLIMX B pPEAKLIUU
BEILIECTB, MO TEIJIOBOMY 3(P(DEKTy, M0 U3MEHEHUIO CTENEHEW OKUCIICHUS
XUMUYECKHUX DJIEMEHTOR);

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME U crenupUUYecKue XUMHUYECKHUE
CBOMCTBAa IPOCTBIX M CJOXHBIX BEIIECTB, IOATBEPKIas ONUCAHUE
IIpUMEPAMH MOJIEKYJIIPHBIX M HOHHBIX YPAaBHEHHMI COOTBETCTBYIOILUX
XUMHYECKUX PEAKIINN;

COCTaBJIATb YPABHEHUS DJEKTPOJUTUYECKOW IHCCOLMALMU  KHUCJOT,
LIEJI0YEH U COJIEH, MTOJHBIE U COKPAILEHHBIE YPABHEHUS PEAKIIUH HOHHOIO



oOMeHa, ypaBHEHHUS pEaklWid, TMOATBEPKIAIOIMNX CYIIECTBOBAHHE
TCHETHYECCKOM CBSI3M MEK/Ty BEIIECTBAMH PA3JIMYHBIX KJIACCOB;
PacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX —PEAKIIUN
MOCPEICTBOM COCTaBJICHUS JICKTPOHHOTO OanaHca 3TUX PeaKIlHii;
IIPOTHO3UPOBAaTh CBOWCTBA BEIISCTB B 3aBUCHMOCTH OT HX CTPOCHHUS,
BO3MOKHOCTH TIPOTCKaHUS XHWMHUYECKHMX TIPEBpAlICHUNH B Pa3IUIHBIX
YCIIOBHUSX;

BBIYUCIISITH OTHOCHUTEIBHYI0 MOJCKYJSIPHYIO W MOJSIPHYIO — MacChl
BEIIIECTB, MACCOBYIO [IOJIF0 XHMHYECKOTO JJeMeHTa 1o Qopmyiie
COCIMHEHMSI, MAaCCOBYIO JIOJIO BEIIECTBA B PaCTBOPE, MPOBOJIUTH PACUETHI
10 YPAaBHEHUIO XMMUYCCKOU PEaKInu;

coOMoaTe  TpaBWJIa  IOJb30BAaHUS  XHUMHYECKOM  MOCYIOM u
7a00opaTopHbIM  000pyIOBaHUEM, a TakXKe TMpaBwia oOpalieHus ¢
BCIIECTBAMH B COOTBETCTBHM C WMHCTPYKIHMSIMH TIO BBIOJHEHUIO
7a00paTOPHBIX XHWMHUYECKHX ONBITOB 110 TIOJYYCHHIO W COOMpaHUIO
ra3zo000pa3HbIX BEMIECTB (aMMHaKa U yTIIEKUCIIOTO Ta3a);

IPOBOJMNTh  PEAKIIUM,  IOATBEPKIAIOIMIME  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACO3HABATH OIMBITHBIM MYTEM XJIOPUI-, OPOMUI-,
uoaua-, kapbonar-, docdar-, cunmkar-, cyiabdar-, TUIAPOKCHUI-HOHBI,
KaTHOHBI aMMOHHMS M HMOHBI M3YYCHHBIX METAJIJIOB, MPHUCYTCTBYIOIIHUE B
BOJIHBIX PACTBOpax HEOPraHUYECKUX BEIIECTB;

IPUMEHSITh OCHOBHBIC OIEpPAlIMHM MBICIUTEIBHON JEATCIIbHOCTH — aHaJu3
U CHHTE3, CpaBHEHHE, OO0OOIICHHE, CHCTEMAaTHU3allhi0, BBISBICHHE
MIPUYHHHO-CJICACTBEHHBIX CBSI3€ — I M3YyYCHUS CBOWCTB BEIIECTB U
XUMUYCCKUX PEaKIUi, €CTECTBEHHO-HAYYHBIC METOIbl TIO3HAHUS —
HaOII0JICHUE, M3MEPEHUE, MOJICITUPOBAHUE, DKCIICPUMEHT (peajbHbId H
MBICJICHHBIH ).
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