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IMNOACHUTEJIBHASA 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBlicHa Ha OCHOBE TpeOOBaHMI K pe3yibTaTaM OCBOCHHUS OCHOBHOMU
00pa3oBaTenbHON TPOrpaMMbl OCHOBHOTO 00IIIETO 00pa30BaHuUs, MPECTaBICHHBIX
B ®I'OC OO0, a Takxke Ha oOcHOBe denepaqbHON pabodeil TporpaMmbl
BOCITUTAHUS U C YUYETOM KOHUEIIIUU MPENoAaBaHus y4eOHOro npeamMera « XuMush)
B 00pa3oBaTeNbHbIX opranu3zanusx Poccuiickoit denepanuu.

[IporpamMmma 1o Xumuu Ja€T TPEACTaBICHHUE O LENAX, OOUEeH CTpareruu
oOy4eHHsi, BOCHHUTAHUS ¥ Pa3BUTHUS OOYYAIOIMIUXCA CPEACTBAMHU y4eOHOTO
npeaMera, yCTaHaBJIMBAET 00s3aTeNIbHOE peIMETHOE coJiepKaHue,
IpeIycCMaTpUBaET pACIpEICICHHE €ro M0 KilaccaM M CTPYKTYpUPOBAHHUE 110
pazieliaM M TeMaM MPOrpaMMbl MO XUMHUHU, ONPENENeT KOJUYECTBEHHBIE W
KaueCTBCHHbIC XapaKTEePUCTUKHU COJIepKaHuUs, PEKOMEHYEMYIO
MOCJIEI0OBATEIbHOCTh ~ M3YYEHHUS] XUMHU C YYETOM  MEKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBsI3€i, JIOTUKM y4yeOHOro Ipolecca, BO3PACTHBIX
O0COOCHHOCTEH  OOydYarolmuxcs, ONpeAessieT BO3MOXKHOCTH —MpeaMera s
peanm3anuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTEeIbHOU
IpOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKkKe TPeOOBaHMMA K
pesyibpTaTamM 00y4YeHUs XUMUW Ha YPOBHE 1IEJICH W3YUYeHUs MPEeIMETa U OCHOBHBIX
BUJIOB Y4EOHO-IIO3HABATENBLHON JEATEIbHOCTH OO0yYarouerocs MO OCBOCHHIO
y4eOHOTr0 CO/IepKaHMUs.

3HaHUWE XUMHUHU CIY>XUT OCHOBOM it (OPMUpPOBAHHMS MHUPOBO33PEHUS
o0ydJaromierocs, ero MmpejcTaBiICHUN O MaTEpUATLHOM EIMHCTBE MHUpPA, BAXKHYIO
poJib UrparoT (GopMUpPYyEMbIe XUMHEH NPEICTaBICHUS O B3aUMOIIPEBPAIICHUIX
HEPruru M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O IMyTAX PEHICHUS TII00aIbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UEJIOBEUECTBA — CBHIPbEBOM, SHEPrEeTUUYECKOM,
MUIICBOMN M SKOJIOTUYECKON O€30MacHOCTH, MTPOOIEM 3IpaBOOXPAHCHHUS.

N3ydyeHne xumuu:

CIIOCOOCTBYET  peaiu3aldd  BO3MOXHOCTEM  JUisi  CaMOpa3BUTHS U
dbopMupoBaHUs KyJIbTYPhI JIMYHOCTH, €€ 00I1Iel U (YHKIIMOHATBHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ B (pOpMUpOBAHWE MBINUICHUS W TBOPYECKUX CIIOCOOHOCTEH
00yyarolmuxcsi, HaBBIKOB HMX CaMOCTOATEIIbHOM  y4eOHOM  JeATEeNbHOCTH,
IKCIIEPUMEHTAJIBHBIX M HCCIEOBATEIbCKUX YMEHUN, HEOOXOIUMBIX Kak B
MOBCEIHEBHOM KU3HU, TaK U B TPO(PECCHOHATILHOMN eI TeIbHOCTH;

3HAKOMUT CO CHEUU(PUKON HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IJIsIIa HA €JMHCTBO MPUPObI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUH €CTECTBEHHO--HAYYHOU IPAMOTHOCTH O0YJArOIINXCS,;



CrocoOCTBYeT (POPMUPOBAHUIO IEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-Hay4YHBIM 3HAHMSM, K IIPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B DKOJIOIMYECKOE
00pa3oBaHuE O0yJArOITHUXCSI.

JlanHple HampaBiieHUs B OOYYEHMHM XHMHHM OOECHEYMBAIOTCS CHEelU(pUKON
colepkaHusi  y4yeOHOro  mpeaMera, KOTOPbIA  SIBISIETCS  MEJaroruyecku
aJalTHPOBAHHBIM OTpa)KeHHEM 0a30BOM HAYKM XMMHUH Ha ONPEIEIEHHOM JdTare €€
pa3BUTHA.

Kypc xumun Ha ypoBHE OCHOBHOIO 00Iero 00pa3oBaHUsI OPUEHTHPOBAH HA
OCBOECHHE OOYyYarOUIMMHUCS CHCTEMbl MEPBOHAYAIbHBIX IMOHSATUNH XWMHUU, OCHOB
HEOPraHMYECKOM XWMMH W HEKOTOPBIX OTHAEIBHBIX 3HAYMMBIX IOHATUN
OPraHMYECKON XUMUH.

CtpykTypa coaepaHHsl MpOrpamMmbl MO XUMUU CHOPMHUPOBAHA HA OCHOBE
CUCTEMHOTro mnozaxoaa k €€ usydyeHuro. Conep:kaHHe CKIaIbIBACTCS U3 CHCTEMBI
MOHATHN O XUMHUYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI IOHATUH O XUMUYECKOU
peakiuu. OOe OSTH CHUCTEMBl CTPYKTYPHO OpTaHHM30BAaHBI MO MPUHIUITY
IIOCJIEIOBATENBHOTO PAa3BUTHs 3HAHUM HA OCHOBE TEOPETUYECKUX IPEACTABICHUN
pPa3HOro ypOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHsI KaK OCHOBBI BCEr'0 €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona J[. . MeHieneeBa Kak OCHOBHOT'O 3aKOHA XUMUH;

— Y4EHHS O CTPOCHHUM aTOMA U XUMHUYECKOU CBSI3H;

— TMpEeICTaBICHUNA 00 3IEKTPOJUTUYECKONM OHCCOUMALMUA BELIECTB B
pacTBopax.

Teoperndyeckue 3HaHHWS PACCMATPUBAKOTCA HA OCHOBE OMIIUPUYECKU
MOJIYYEHHBIX U OCMBICICHHBIX (DAKTOB, PA3BUBAIOTCS MOCIEIOBATEIBHO OT OJIHOTO
YPOBHS K JPYroMmy, BBINOJNHAA (YHKIUU OOBSICHEHHS U TMPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHSI U BO3MOYKHOCTEH INPAKTUYECKOIO NMPUMEHEHHUs U MOJy4ECHUs
U3y4aeMbIX BEILECTB.

OcBoeHue TmporpaMmbl IO XUMHHU  CIIOCOOCTBYET  (POPMHUPOBAHUIO
IIPEJCTABJICHNUS O XMMHUYECKON COCTABIIAIOIIEH HAyYHON KapTUHBI MUPA B JIOTUKE
€€ CHUCTEeMHOM NPUPOJIBI, LEHHOCTHOTO OTHOLIEHUS K HAy4YHOMY 3HAaHHUIO U
METOJaM IO3HAaHMS B Hayke. M3yueHne XMMUM NPOUCXOAUT C INPUBJICUECHUEM
3HaHUH M3 paHee U3YUYEHHBIX YYEOHbIX MpeAMeToB: «OKpyXKarolUi MUP»,
«buomorus. 5-7 kimacce» U «dusnka. 7 Kiacey.

[Ipy wW3yyeHHH XHMHM MPOUCXOAUT (OPMUPOBAHHE 3HAHUI OCHOB
XMMHUYECKON HAYKH Kak 00JIACTH COBPEMEHHOI'O €CTECTBO3HAHMSI, MPAKTHUYECKOU
JEATEIIbHOCTH 4YEJIOBEKA M KaK OJHOIO M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPBI.
3ajaya yyeOHOro IpeaMeTa COCTOUT B (OPMHUPOBAHUU CUCTEMBI XUMHUYECKUX
3HAaHUW — BaKHEUIUX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUM,
JOCTYIIHBIX O00OOIIEHHIT MHPOBO33PEHUYECKOIO0 XapakTepa, sfA3blKa HAYKH, B



OpUOOIIEHNM K HAyYHBIM METOJaM T[IO3HAHWS TPU W3YYEHUU BEIIECTB U
XUMUYECKUX PEAKIUi, B HOPMUPOBAHUH M PA3BUTUU MO3HABATEILHBIX YMECHUN U
UX TPUMEHEHWH B Y4YeOHO-IO3HABATEIIbHOW M y4eOHO-MCCIEeI0BATEIbCKON
NEATETHPHOCTH, OCBOCHHMHM TIPaBWJI OE30MacHOTO OOpaIlleHHs C BEIIeCTBAMH B
MOBCEIHEBHOM KU3HU.

[Tpn m3ydeHUn XMMUU HAa YPOBHE OCHOBHOTO OOIIETO 0Opa30BaHUS BaKHOE
3HaYCHUE MPUOOPENTH TaKUe IeJIH, KaK:

— (dopMHUpOBaHHE WHTCIUICKTYalbHO pPAa3BUTON JIMYHOCTH, TOTOBOH K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIbBHOMY TPUHATHIO PEIICHUH,
CIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBHUAM KU3HU;

—  HaNpaBJICHHOCTh OOYyYCHHS Ha CHCTEMAaTHYEeCKOEe IMpHOOIIEeHNE
o0ydJaronmxcsi K CaMOCTOATENbHON IO3HABATEIIbHON JIEATEIIbHOCTH, HAyYHBIM
METO/IaM TO3HaHUs, (GOPMUPYIOUIUM MOTHBAILMIO U PA3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrnieyeHne yCIOBHM, CIOCOOCTBYIOMUX MPUOOPETEHNIO 00YyUaIOITUMUCS
OMbITa PA3HOOOPA3HON NEATENbHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIICTCHIIM), WUMCIOIINX YHUBEPCAIbHOE 3HAYCHHE IS
Pa3TUYHBIX BUOB ICITCILHOCTH;

— (dopmupoBanue oOmeld (QyHKIIMOHATIBHOW W  €CTECTBEHHO-HAyYHOU
IPaMOTHOCTH, B TOM UHCJIE YMCHHA OOBSCHITH W OICHUBATH SIBICHUS
OKPY’KaIOIIEeT0 MHPA, WCIOJB3yS 3HAHWUS W OIBIT, MOJYYEHHBIE TPHU WU3YUYEHUU
XUMUHU, TPUMEHATh WX MPU pEIIeHHH MpoOdjieM B TMOBCEIHEBHOW KU3HU U
TPYJIOBOM J1€ATENbHOCTH;

— ¢dopMmupoBaHHe y OOyYaOMIMXCA TyMAaHUCTHYECKUX OTHOIICHHM,
NOHUMAaHUSl LEHHOCTH XUMHUYECKUX 3HAHUM i1 BBIPAOOTKH HKOJOTHYECKU
1eaecoo0pa3Horo TOBEJICHUST B OBITY W TPYJIOBOM JEATENBHOCTH B IEJISIX
COXPaHEHMs CBOETO 30POBbS U OKPYKAIOLIEH IPUPOJHON CPEIbL;

— pa3BUTHE MOTHUBAIMM K OOYUYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCTIMTAaHUIO Ha OCHOBE YCBOCHHS OOIIEYEIIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TPO(HIIS W HANPABJICHHOCTH JATBHEUIIETO
00yueHus.

OO1iee 4YMCIO YacoB, OTBEACHHBIX /IS H3YYEHUS XHMHM HAa YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, cocTaBisgeT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HEJIel0), B 9 kiacce — 68 yacoB (2 4aca B HEJIEIIO).



COJEPXAHME OBYUYEHUA

8 KIIACC

IlepBoHaYaIbLHbIE XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMUM B )KU3HU YEIOBEKAa. XMMUS B CUCTEME HAYK.
Tena u BemecTBa. PU3MUYECKHE CBOMCTBA BEIIECTB. ATrperaTHOE COCTOSHUE
BemlecTB. [loHsAiTHE O MeTogax MO3HAaHMS B XUMHUU. UMCThIE BELIECTBA U CMECH.
Cnioco0nI pa3zjeneHus: cMeceil.

ATOMBI U MOJIEKYJIbl. XHUMHYECKHE dJIEeMEHThl. CHUMBOJIB XUMHUYECKUX
aeMeHTOB. [IpocThie U ClIokKHBIE BelllecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢Gopmysia. BajaeHTHOCTh aTOMOB XHUMHYECKUX DJIEMEHTOB.
3akOH TMOCTOSIHCTBAa cocTaBa BemiecTB. (OTHOCHUTENbHAsT aTOMHas Macca.
OtHOocHuTENbHAS MOJIEKYJIsIpHAsg macca. MaccoBas 10Ji1 XMMHAYECKOrO 3JIEMEHTa B
COCJIMHEHUH.

KosmuecTBo BemectBa. Mosib. MonsipHas macca. B3anMocCBs3b KOJIMUECTBA,
Macchl M 4YHCJIAa CTPYKTYpPHBIX e€IUHUI] BemiecTBa. Pacuérel mo ¢dopmynam
XUMHUYECKUX COCTUHECHUMN.

OU3NYECKUE U XUMUYECKUE ABJICHUS. XUMUYECKasd PEAKLHS U €€ MPU3HAKH.
3aK0H COXpAaHEHHS MacChl BEIIECTB. XMMHUYECKHe ypaBHeHUs. Knaccudbukarus
XUMUYECKUX PEaKIUil (COeTUHEHUS, PA3I0KEHNUs, 3aMEIIICHUsI, 0OMEHA).

Xumuueckuui IKCnepumenm:

3HAKOMCTBO C XMMMUYECKOU MOCYJ0M, mpaBujiaMu paboThl B Ja0OpaTOPUU U
npuémMamMu 0o0paleHus ¢ JJabopaTopHbIM O00OpPYAOBaHUEM, U3YUCHUE U OIMMCAHUC
¢dbu3nUecKuXx CBOMCTB O00pa3lOB HEOPTaHMYECKHX BEIISCTB, HAOIIOJCHUE
¢busnueckux (IIaBJIeHUE BOCKA, TasHUE JbJa, pPAacTUpPAHHE caxapa B CTYIIKE,
KUIIEHHE M KOHJACHCAIMs BOJAbI) U XUMHUYECKUX (TOpEHHE CBEYM, MPOKAJIMBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBUE Mejla C KUCJIOTON) sIBICHUM, HAOII0/ICHUE U
ONUCAaHUE NPU3HAKOB MPOTEKAHUS XUMHUYECKHUX peakiui (paslioxkeHUe caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIIOTHI C XJIOPUAOM Oapus, pa3ioKeHHUE THAPOKCHUIIA
menu (I1) mpu HarpeBanum, B3auMoieicTBUE kele3a ¢ pactBopoM coiu meau (II),
M3YUYEHHE CIOCOOOB pa3feieHUs] CMECEH: ¢ MOMOIIbI0 MarHuta, (GUILTPOBAHUE,
BEIIAPUBAHUE, NUCTHLIAINS, XpoMaTorpadusi, MPOBEACHUE OYUCTKH TTOBAPCHHON
coiv, HaOJIOJICHWE W  OMNUCAaHHUE  PE3yJbTAaTOB  IPOBEACHUSA  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacCChl, CO3JaHME MOJEJIEM MOJIEKYII
(ImapocTepKHEBbBIX ).

BaxHeilne npeacTaBuTe/ Il HEOPraHMYeCKUX BellecTB

Bo3nyx — cmech razos. CocrtaB Bo3znyxa. Kuciopon — 3inemeHT U mpocToe
BemecTBO. Haxoknmenue kucimopoma B Tpupoje, (U3MYECKHE W XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcuzapl. I[lpumenenue kucimopona. CrocoObl



NOJIyYEHHUs] KHUCIOpOJa B Ja0opatopud U MOpoMbllIIeHHOCTU. Kpyrosopot
Kuciopoza B mpupoje. O30H — aIoTponHas MOAU(PUKAIINS KUCIOPOIa.

TernoBoit 3¢ (dekT XMMHUYECKOW peaklud, TEPMOXUMHUYECKUE YpaBHEHUS,
9K30- M JHAOTEPMHMYECKHE peakUuu. TOIUIMBO: yrojlb MU METaH. 3arpsA3HCHHE
BO3/lyXa, yCWICHUE NapHUKOBOTro 3 dekTa, pa3pyiieHne 030HOBOIO CJIOS.

Bopopon — nsnemMeHT um mpocroe BemecTBO. HaxoxkaeHuwe Bomopona B
npupoae, GU3MYECKHEe ¢ XUMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIOCOOBI
nosyyeHus. Kucinotsl u comnu.

Mossipabiii 00BEM ra3oB. Pacy€Tsl Mo XUMUUYECKUM YPaBHEHUSIM.

dusnyeckue CBOMCTBA BOAbl. Boma kak pacrBoputenb. PacTBOpBHI.
HacpblllieHHbIE M HEHACBIIIEHHbIE PacTBOpPbl. PacTBOPUMOCTH BELIECTB B BOJIE.
MaccoBast 10Ji4 BEIIECTBAa B pacTBOpe. XMMHUECKHUE CBOMCTBA BOJbl. OCHOBAHUS.
Ponp pacTtBOpoB B npupoje U B )KU3HH 4yesioBeka. KpyroBopor BoAbl B MPUPOJE.
3arps3HeHne NpUpoaHbIX BoJ. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Knaccudukanus neopranmdeckux coenuHenuit. Oxcuawl. Knaccubukarms
OKCUJIOB:  cojieoOpasyromue  (OCHOBHBIE, KHUCIOTHBIC, amMQOTEepHbIE) U
HecosieoOpaszyrome. Homenknarypa oxcuaoB. Dusmueckue M XUMHUYECKHE
cBoucTBa OKCUAOB. [loryueHrne okCuaoB.

OcHoBanus. Knaccudpukauuss ocHOBaHMI: MENOYM U HEPACTBOPUMBIE
ocHoBaHus. Homenknatypa ocHoBaHmil. PU3NMYECKHME W XUMHUYECKHE CBOMCTBA
ocHoBaHuU. [losryyeHre oCHOBaHUM.

Kucnotsl. Knaccuduxanus kucnor. Homenknarypa kucior. Gusndeckue u
XHMHUYECKHE cBoMcTBa KucioT. Psan aktuBHocTM MetayuioB H. H. bekerosa.
[lony4yeHne KUCIOT.

Comu. Homenkiarypa coieil. @U3nyeckue U XUMHYECKUE CBOMCTBA COJICH.
[Tonyuenue coiei.

['eHeTnyeckas CBI3b MEXKY KJIaCCAMU HEOPTaHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

KA4E€CTBEHHOE ONPENEIICHUE COAEPKaHUs KUCIOpOAa B BO3yXe, ITOIyYEHHUE,
coOupaHue, pacno3HaBaHME M U3YYCHUE CBOWCTB KHUCJIOpO/aa, HAOI0IeHNE
B3aMMOJICHMCTBUSL BEIIECTB C KHUCJIOPOAOM M YCIIOBHS BO3HUKHOBEHUS U
npeKpaileHus TopeHus (MmoXapa), O3HAaKOMJICHHE C O0Opa3laMu OKCHIOB U
ONMMCaHUE MX CBOMCTB, MOJydeHHUE, COOMpaHUE, paClO3HABAHUE M H3Yy4YEHUE
CBOMCTB BOJIOpoJia (ropeHue), B3auMojencTeue Bojgoponaa ¢ okcuaoM meau (II)
(BO3MOXXHO HMCIOJIb30BaHUE BUACOMATEPUAIIOB), HAOJIOJACHHE OOpa3IOB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEOBAaHUE OCOOCHHOCTEM pAacTBOPEHHUS! BELIECTB C
pa3IMYHONM PAcTBOPUMOCTBIO, IIPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BELIECTBA, B3aWUMOJCHCTBUE BOABI C METAJIAMHU
(HaTpyeM ©  KaiblMeM) (BO3MOXHO HCIIOJb30BaHUE BHUJIEOMATEPUAIIOB),



UCCIIeJOBaHNE O00pa3loB HEOPTaHWYECKUX BEIIECTB PA3JIMYHBIX  KJIACCOB,
HAOJII0/ICHNE U3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT W IIEIOYEH,
uzydeHue B3aumojeiicTtBusa okcuga meau (II) ¢ pacTBOpoM cepHOW KHMCIOTHI,
KHCJIIOT C MeETajulaMH, pPEaKkUMil HEUTpAIM3alUH, IOJIYYECHHE HEPACTBOPHUMBIX
OCHOBAHHM, BBITECHEHHE OJHOIO METAJIa IPYyTMM K3 PacTBOpa COJM, PEUICHUE
AKCIEPUMEHTAIIBHBIX 3a/ad N0 TeMe «BaxHeWine KiacChl HEOPTaHUYECKUX
COCAMHEHUID.

Iepuoanuecknii 3akoH u Ilepumoamueckass cucreMa XHMHYECKHX
yiemenToB JI. . MenpaeineeBa. CrtpoeHue aroMoB. XHMHYECKasl CBA3b.
OKHCIUTENTBbHO-BOCCTAHOBUTEIbHBIE PeaKIUU

[lepBbie TOMBITKH KIACCH(MUKAIUU XUMUYECKUX dieMeHToB. [loHsTHE O
rpynmnax CXOJHBIX 3JIEMEHTOB (IIEJIOYHbIE U IIEIOYHO3EMEIbHbIE METAJLIbI,
raJIoreHbl, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIe 00pa3yloT aM(OTEpHbIE OKCUIBI
Y TUJIPOKCUIBI.

[lepnognuecknii 3axoH. Ilepuoanueckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
U. MengeneeBa.  KopoTkomepuonnas u  JIuHHOTMEpUomHass  (HOpPMBI
[Tepuognueckoit cucrembl xumuueckux siuemMeHToB J[. Y. MenneneeBa. Ilepuobl
u rpynnsl. DU3NYECKUM CMBICI IOPAAKOBOIO HOMEpAa, HOMEPOB IIEpUOIA U
CPYMIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oronsl. Dnektponsl. CtpoeHne
AJIEKTPOHHBIX ~ 000J04€K aToMOB TepBbIX 20 XUMHUYECKHUX DIIEMEHTOB
[Tepuognueckout cucremsl . M. MenneneeBa. XapakTepuCTUKA XUMHUYECKOTO
3JIEMEHTA 10 ero noJioxkeHuro B [lepuoguueckoit cucreme 1. . Menneneena.

3aKOHOMEPHOCTH HW3MEHEHUs pPaJuyca aTOMOB XHWMHUYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOKWCTB I10 IPYNIIaM U IEPUOJAM.

3nauenue [lepuoguueckoro 3akoHa u [lepuoauyeckoil CUCTEMbI XUMUYECKUX
AJIEMEHTOB [UJIA pa3BUTUA Hayku W mnpaktuku. . WM. MennpeneeB — y4y€Hbld U
rpaXKJaHuH.

Xumuyeckass cBaA3b. KoBajieHTHast (MOJisipHAsT W HEMOJISIpHAs)  CBS3b.
DNEeKTPOOTPULATEILHOCTh XUMUUYECKUX 3JIEMEHTOB. IOHHAs CBS3b.

Crenenp  okucieHud. OKHUCIUTEIbHO--BOCCTAHOBUTEIIbHBIE  PEAKLIMHU.
[Iponiecchl okucaeHust 1 BOCCTaHOBJIEHNA. OKUCINUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKCnepumenm:

u3ydeHue oO0pa3LoB BELIECTB METAUIOB U HEMETAJUIOB, B3aUMOJEHCTBUE
TUIPOKCUAA LMHKA C PACTBOPAMM KHUCJIOT U IIEJIOYEH, ITPOBEICHUE OIBITOB,
WUIKOCTPUPYIOLIUMX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKLU
(ropeHue, peakliuy pa3ioKeHUs], COSTUHEHU ).

Mesxcnpedmemmnnie ceasu



Peasmzannst MeXnpeaMETHBIX CBSI3€M NPHU HW3yYEHUMM XHMHUU B 8 Kiacce
OCYIIECTBJISIETCS Yepe3 MCIOJb30BaHUE KaK OOIIMX eCTECTBEHHO--HAYYHBIX
MOHSATUM, TAK W MOHATHH, SBISIONIMXCS CUCTEMHBIMU ISl OTAENIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O LIUKJIA.

OO01mue ecTecTBEHHO--HAYUHbIE MOHATHS: Hay4YHBIM (akT, TUroTes3a, Teopus,
3aKOH, aHallu3, CHHTE3, Kiaccuukamus, TEPUOIUIHOCTh, HAOIIOICHNE,
DKCIEPUMEHT, MOJEIIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOMbI, PAAMOAKTUBHOCTh, MOJICKYJa, AJIEKTPUYECKUN 3aps]l, BEUIECTBO, TEIO,
00BEM, arperaTHOe COCTOSIHHE BEIECTBA, Ta3, (PU3WYECKUE BETUUYMHBI, ¢IHHUIIBI
U3MEPEHUS, KOCMOC, IUIaHEThI, 3BE311bl, COHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpadbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOTIAEMbIE, TOILIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemmecTBo U XMMHUYeCKasi peaKIus

[lepuoanueckuii 3akoH. [lepuoanueckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHue aTtomMoOB. 3aKOHOMEPHOCTM B HM3MEHEHHH CBOMCTB
XMMHUYECKUX JJIEMEHTOB MEPBBIX TPEX TMEPUOAOB, Kalus, KalblUsi WU UX
COCIMHEHU B COOTBETCTBHHM C IIOJIOXKEHUEM »3JIEMEHTOB B Illepronnueckoi
CHACTEME U CTPOCHUEM UX ATOMOB.

CrpoeHue BellecTBa: BHUIBl XMUMUYECKOW CBSI3H. THIBI KPUCTAIIIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOWCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKOU PEIIETKU U
BHJIa XUMHYECKOU CBS3H.

Krnaccudukainus 1 HOMEHKIATypa HEOPTraHUYECKUX BEIIECTB. XUMHYECKUE
CBOMCTBA BEUIECTB, OTHOCSLIMXCA K pAa3jIMYHbIM KJIAaCCaM HEOPTraHUYECKUX
COEAMHEHU, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanys XuMUYECKUX PeaKIUid MO pa3IMYHbIM MPU3HAKaM (110 YHUCITY
U COCTaBy YYaCTBYIOIIMX B pEaKIWH BEIMIECTB, MO TEIIOBOMY 3 (deKTy, 1Mo
W3MEHEHHIO CTETICHEH OKMCIICHUS XMMHYECKUX AJIEMEHTOB, MO OOpaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U dHIOTEPMHUUYECKUE PEAKIUU, TEPMOXUMUYECKUE
YpaBHEHUS.

[Tonsitue o ckopocTu xumuyeckod peakuuu. [lonstue 06 0OpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusax. [[oHsTHEe 0 TOMOT€HHBIX U TeTePOre€HHBIX
peakuusx. [lonarue o karammse. [lorsTre 0 xumuueckom paBHoBecuu. MakTopsl,
BIIMAIOUIME HAa CKOPOCTh XMMHUYECKOW pEaKUUU M MOJO0KEHUE XUMHYECKOTO
paBHOBECHSL.

OKHCITUTETPHO-BOCCTAHOBUTEILHBIC ~ PEaKIUM,  JJICKTPOHHBIM  OamaHc
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHON peaKuuu. CocraBienue YpPaBHEHUM



OKHCIIUTEJIBHO--BOCCTAHOBUTENBHBIX ~ PEAKIUHA C  HCHOJb30BAHHEM  METOJA
AIEKTPOHHOTO OajaHca.

Teopus ANEKTPONUTUUECKON TUCCOUUALIMU. DIIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTnonbl, annoHsl. MexaHu3M AUCCOLMALMM BEIIECTB C PAa3JIMYHBIMU BUAAMHU
xumMudeckoi cBsizu. Crenenp auccounanu. CUibHbIE U C1a0bIe JIEKTPOIUTHI.

Peakunu nonnoro ooMeHa. Y ciaoBusi IpOTEKaHUsI peakMii HOHHOTO OOMEHa,
MOJIHBIE M COKpAallléHHbIE HMOHHBIE YypaBHEHUs peakuuil. CBoilcTBa KHUCIOT,
OCHOBaHMI W cCOJEd B CBET€ TNPEACTaBICHUA OO0 DBIEKTPOIUTUYECKOU
nucconmanyu. KauecTBeHHbIE peakiiui Ha MOHBL. [IoHSITHE O TUAPOIIN3E COJIEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHUE C MOJCIISIMU KPUCTAUIMYECKUX PEUIETOK HEOPTaHUYECKUX
BEIIECTB — METAJJIOB M HEeMeTauioB (Tpadura W anmasza), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIENOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW peaKIuu
OT BO3JCUCTBUS PA3NUYHBIX (PAKTOPOB, HCCIENAOBAHUE BJIEKTPONPOBOAHOCTU
pacTBOpPOB BEWIECTB, IPOLECCAa AMCCOLMALMU KHUCIOT, WIEJOYEed M COJIEH
(BO3MOXKHO  HCIOJIb30BAaHHE BHJAECO MaTE€pUalioB), [POBEICHUE  OIBITOB,
WUIIOCTPUPYIOIIMX ~ MPU3HAKU  MPOTEKAHMs]  peakuMid  HOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, o0O0pa30oBaHUE BOJbI), OIBITOB,
WUIKOCTPUPYIOLIMX ~ NPUMEPBl  OKUCIUTEIBbHO-BOCCTAHOBUTENBHBIX  PEaKLUU
(ropeHue, peaklMH pa3yIOKEHUs, COEAUHEHN), PACIO3HABAHUE HEOPraHWYECKHUX
BEIIECTB C IIOMOIIBKD KAYECTBEHHBIX pPEAKIMA Ha HOHBIL, PELICHUE
HKCIEPUMEHTAJIBHBIX 3a/1a4.

Hemera/uibl M HX COeIMHEHUS

OO6miass xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHUSI AaTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHue u (Pu3MUecKHe CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XWUMHUYECKHE CBOWCTBA HAa MpUMEpe  XJjopa
(B3aUMOJEHCTBHE C METaJlaMd, HEMETaUlaMHy, IIeJI04aMH). XJIOPOBOAOPO/I.
ConsiHas KucCI0Ta, XMMUYECKHE CBOMCTBA, IOJYyYEHHE, NpUMEHEHHE. [lelicTBue
XJOpa M XJOPOBOJOPOJA HA OpPraHM3M YesloBeKa. BaxkHeimme XJIOpuapl U UX
HAaxO0KJICHUE B IIPUPOJIE.

Ob6mas xapakrepuctuka snemMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIE CTerneHU okucieHus. CTpoeHue u (PU3MUYECKUE CBOICTBA
IPOCTBHIX BEUIECTB — KUCIOPOAA U Cepbl. AJIOTPOIHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XuMUUecKkue cBoiicTBa cepbl. CepoBOJopo, CTpoeHue, (pu3nYecKue u
XxuMuueckue cBorctBa. OKCUABI Cepbl KaK MPEACTABUTENIM KUCIOTHBIX OKCHJIOB.
Cepnast kucioTa, (QuU3MYECKHUEe W XUMHUYECKHME CBoMcTBa (oOmue Kak
NpEICTaBUTENd Kjacca KHUCIOT W cheurduyeckue). XHUMHUYECKHE pPEakluu,
JeKalie B OCHOBE MPOMBIIUIEHHOTO CHoco0a TMONMY4YeHHsS CEPHOM KHCIIOTHI.
[Ipumenenue cepHoid KucinoThl. Coau CepHON KUCIOThI, KAU€CTBEHHAs peaKlMs Ha



cyne(ar-uon. Haxoxaenue cepbl M €€ COEIMHEHUH B MPUPOJE. XUMHUYECKOE
3arpsA3HEHHE OKpPYKalOUIEH Cpeabl COSOUHEHHUSIMU Cepbl (KUCIOTHBIE OXKIM,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €ro Mpe0TBPAICHUS.

OO1ass xapakTepucTuka 3JeMeHTOB VA-rpyrrmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIC CTENIEHU OKUCIEHUs. A30T, paclpOCTpaHEHHE B MPUPOJIE,
dbusndeckue u XuMrIeckue cBoiictea. KpyroBopor azora B npupoie. AMMHAK, €T0
dbu3nueckre 1 XUMUYECKHE CBOMCTBA, MOMydYeHue u npuMmeHerune. Conu aMMOHUS,
X QU3MUECKUEe U XMMUYECKHE CBOWCTBA, MpUuMeHeHne. KauecTBeHHas peakiius Ha
MOHBI aMMOHMS. A30THasi KUCJIOTa, €€ ToyiydyeHue, (PU3NYEeCKUe U XUMHUUYECKHUE
CBOHCTBa (00mMe Kak TMPEACTABUTENS Kiacca KHUCIOT W CHEIU(PUUECKHE).
Hcnonp30oBaHWEe HUTPATOB M COJIEM aMMOHHMS B Kauye€CTBE MHUHEPaIbHBIX
yno0peHuil. XuMHU4ecKoe 3arps3HeHUE OKPYIKAIOIICH Cpellbl COSTMHEHUSIMU a30Ta
(KUCIOTHBIE JIOXKAM, 3arpsi3HEHHE BO3JyXa, IMOYBBI U BOAoéMoB). Docdop,
ajuioTpornHbeie Mojudukanuu gocdopa, Puznueckue M XUMHUYECKHE CBOMCTBA.
Oxcun dhocdopa (V) u dbochopras kuciora, GU3NIECKUE U XUMHIECKIE CBOMCTRA,
nonyuyenue. Mcrnons3oBanne GocdaToB B Ka4eCTBE MUHEPAIBHBIX YI0OPEHUH.

Ob6mas xapakrtepuctuka snemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHHS
aTOMOB,  XapaKTEpHbIE  CTENEHM  OKUCJIEHHUS.  YTJepoid,  auIOTPOIHbIE
Moau(dUKallUM, pacpoCTpaHEHUE B Tpupose, (uznueckue M XUMHUUYECKHUE
cBorictBa. Ancopomusi. Kpyrosopot yraepona B npuposae. OKcuabl yriepojaa, ux
dbu3nueckue W XUMHUYECKHE CBOMCTBA, JEHCTBUE HAa IKUBbIE OPTaHU3MBI,
MOJIyYeHHE U TMPUMEHEHHE. DKOJOTHYECKHE MPOOJEMBbl, CBSI3aHHBIE C OKCHIOM
yriepoaa (IV), rumore3a riao0albHOrO TMOTEIJICHUS KIMMaTa, MapHUKOBBIM
s dexT. YrompHas KACIOTa U €€ CONMM, nX (PU3UIECKHUE U XUMHUYECKHUE CBOWCTBA,
nojiydeHue W mnpuMmeHeHue. KauecTBeHHas peaknusi Ha KapOOHAT-MOHBI.
Hcnonb3oBanne KapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIIEHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHauanbHbIC MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COCMHEHUSIX
yriieposaa (MeTaH, 3TaH, TUJIEH, alleTUICH, 3TaHOJ, TJIUIEPUH, YKCYCHAs KUCTIOTA).
[IpupogHbie HMCTOYHUKK YTIIEBOJAOPOAOB (Yyrojib, NPUPOAHBIA Ta3, HEDTH),
MPOAYKTHI WX TepepaboTku (OCH3WH), UX POJb B OBITY U IPOMBIIIJIEHHOCTH.
[TonsaTre 0 OMOIOTUYECKH BaKHBIX BEIIECTBAX: XKUPaAX, O€IKax, yriieBoJax — U X
posi B OKM3HM 4eJoBeKa. MarepuaibHOe €AMHCTBO OpPraHUYeCKuX W
HEOPraHUYECKUX COCAUHEHUM.

KpemHuii, ero ¢usnueckue W XUMHYECKHE CBONCTBA, TMOJyYCHUE U
npumeHenue. CoenuHeHus kpemHusi B npupoze. OOmme mnpeacraBieHusi o0
okcune kpemuus (IV) u kpemuueBoi kucinore. CHUIMKAThI, UX UCIOJIb30BaHUE B
ObITY, B MPOMBIIIJICHHOCTU. BaxHeline CTpOUTEIbHbIE MaTepHalibl: KePaMHUKa,



CTEKJIO, IIEMEHT, OETOH, *kene300eToH. [IpobmeMbr 6e30macHOTO WCIOIB30BAHUS
CTPOUTEIIBHBIX MAaTEPUAJIOB B IIOBCEAHEBHOM KU3HU.

Xumuueckuit IKcnepumenm:

M3yueHHE 00pa3ll0B HEOPTaHMYECKUX BEIIECTB, CBOWCTB COJSIHOW KHUCIIOTHI,
IIPOBEICHUE KAaUE€CTBEHHBIX PEAKIMN Ha XJIOPUJI-MOHBI U HAOJIIO/ICHUE MPU3HAKOB
WX TPOTEKaHUs, OMBITHI, OTpaxkaromue (U3NYECKHE U XUMHUUYECKUE CBOMCTBA
rajoreHoB M HUX COEIWHEHUN (BO3MOXXHO HCIIOJIb30BaHUE BUIECOMATEPHUATIOB),
O3HAKOMJIEHME ¢ o0pa3naMu XJIOpPUAOB (TajJOreHUJ0B), O3HAKOMJICHHE C
obpasnaMu  ceppl M €€  COCOUHECHUSIMU  (BO3MOXHO  HCIIOJh30BaHUE
BUJICOMAaTEpHAaIOB), HaOMIOICHNE Tpoliecca OOYyIrIMBaHUs caxapa Mo ACWCTBUEM
KOHIIEHTPUPOBAHHOW CEPHOM  KHUCJIOTBHI, HW3y4YEHUE XUMHUYECKUX CBOMCTB
pa30aBIEHHOM CEPHOM KUCIIOTHI, IPOBE/ICHNE KAaUeCTBEHHOW peaKIuu Ha CyJbdat-
WOH M HaOJI0JieHHWEe TpHu3HaKa €€ MPOTEeKaHWs, O3HAKOMJIEHHE C (PHU3UYECKUMU
cBoMcTBaMH a3oTa, (ochopa M HX COEAMHEHUH (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPHUATIOB), 00pa3aMu a30THBIX U (HOCcHOPHBIX yaoOpeHui, MOTydeHue,
coOupanue, pacrno3HaBaHWE€ M HW3Y4YCHHUE CBOWCTB aMMHUaka, NPOBEIICHUE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHS U (pocdar-uoH M U3yueHHUe MPU3HAKOB
UX IIPOTEKaHHUsl, B3aUMOIEUCTBUE KOHIIEHTPUPOBAHHON a30THON KUCJIOTHI C MEJIBIO
(BO3MOXHO HCIIOJIb30BaHNE BUJIEOMATEPUAIIOB), U3y4YEHHe MOJEeNen
KPUCTAJUTMUECKUX pEmIETOK anMasa, Tpaduta, (QymiepeHa, O3HAKOMIICHHE C
POLIECCOM  aZCOPOIMU  PAaCTBOPEHHBIX BEIIECTB AKTHUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM NPOTUBOras3a, MojydyeHue, coOupaHue, paclio3HaBaHUE U HU3yuUEHUE
CBOMCTB YIJIEKHUCIIOTO rasza, MpOBEJICHHE KaueCTBEHHBIX peakluil Ha KapOoHAT U
CWJINKAaT-HOHbl W W3YyYEHUE TMPU3HAKOB UX IMPOTEKAHUS, O3HAKOMIICHUE C
MPOAYKIMEN CHIIMKATHOM NPOMBINUIEHHOCTH, PEUIEHUE SKCIEPUMEHTAIBHBIX
3a7a4 110 TeMe « BakHelIre HeMeTauIbl U KX COCIUHEHHUS».

MeTasuibl 4 UX COCAMHEHM S

OO01as xapakTepUCTHUKAa XUMHUYECKUX AJIEMEHTOB — METANIOB HA OCHOBAHUHU
ux nonoxeHus B Ilepmomgmyeckon cucreme XxuMmudeckux dieMmeHTtoB JI. WM.
MenpneneeBa u crpoeHusi aromoB. CTpoeHHe MeTaioB. MeTramindeckasi CBsi3b U
METAJUIMYECKAs] ~ KPUCTAJUIMUECKass  pEIIETKA.  DJEKTPOXUMUYECKUH  psl
HaIpspKeHU MeTauioB. dusznueckue U XMMUUYECKUE CBOMCTBA MeTaiioB. OO0mue
crnocoObl MoiyyeHuss MeTamioB. [loHsTHE O KOpPpO3WM METaIOB, OCHOBHbBIE
CrocoObl 3amuThl MX OT Koppo3uu. CrmaBel (CTayib, YyTYH, JIOPATIOMUHUMN,
OpoH3a) ¥ X MPUMEHEHNE B OBITY U IPOMBIIINICHHOCTH.

[I{enouHbple MeTaIBL: NOJNIOKEHHE B [lepronueckoil cucTeEME XUMUYECKUX
anemeHToB . 1. MenaeneeBa, CTpO€HHE MX aTOMOB, HAXOXKIACHUE B IPUPOJE.
duznyeckue U XUMUYECKUE CBOMCTBA (HAa mpumMepe Hatpus U Kanus). OKcuabpl u



TUOPOKCUABl HaTpus W Kanuda. lIpuMeHeHne WIEeNOYHBIX METANIOB U UX
COCJIMHEHUU.

[[eoyHO3E€MENbHBIE METAJUIBI MarHMil M KaJbLUW: IIOJIOKEHHE B
[Tepuoguueckon cucreMe xumuueckux 3neMeHToB Jl. M. MenneneeBa, ctpoenue
MX aTOMOB, HAX0XAEHUE B Ipupoae. PU3nuecKue 1 XMMUYECKUE CBOMCTBA MarHus
W Kaiblius. BaxuHelmue coequHeHHs KalblUs (OKCHUJ, TUIAPOKCHUI, COJIN).
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUSI.

AmroMuHUN: noJiokeHue B [lepuoanueckoi cucreMe XMMUYECKUX 2JIEMEHTOB
. N. MenneneeBa, CTpOEHHUE aroma, HaxOoXIAeHHE B Ipupone. dusnueckue u
XUMUYECKHE CBOMCTBA aTlOMUHHSI. AM(POTEPHBIE CBOICTBA OKCUAA U TMAPOKCHUIA
AJFOMUHUSL.

Keneso: monoxenue B [leppuonnyeckor cucTeMe XUMHUYECKHUX JIEMEHTOB [l.
N. MeHneneeBa, CTpOEHHE aTOMa, HaXOoxAeHUEe B mnpupoae. dusznueckue u
XUMUYECKHEe CBOMCTBA xkene3a. OKCUIbl, TUAPOKCU bl U conu xkenesa (11) u xenesa
(IIT), nx cocras, CBOMCTBA U MOJTy4YCHUE.

Xumuyeckuii IKCnepumenm:

O3HAKOMJIEHWE C oOoOpasllaMu METAUIOB W CIUIaBOB, HMX (PU3UYECKUMHU
CBOMCTBAMHU, U3YUYEHHUE  PE3YJIbTAaTOB  KOPPO3UM  METALIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUJECOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHJIA
KaJIbIUSI W HATpus C BOJIOM (BO3MOXKHO HCIIOJIB30BAaHUE BHACOMATEPHUANIOB),
VICCIIEIOBAHUE CBOMCTB XKECTKOM BOJIbI, IIPOLIECCA TOPEHHUS KEJINE3a B KUCIOPOJE
(BO3MOXXHO  HKCIIOJIb30BAaHHWE  BHJIEOMATEpPUANOB), IPU3HAKOB  IPOTEKAHUS
KAQ4ECTBEHHBIX PEAKIMi HA WOHBI: MarHus, KajablHUs, AJIIOMUHUS, IIMHKA, JKEJe3a
(IT) m xenesa (III), mequ (1), HaGnrOAEHUE W OMTUCAHUE TIPOIIECCOB OKPAIIUBAHUS
IJJaMEHH MOHAaMU HaTpusi, Kalus W Kaiblusad (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAITIOB), MCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB TUIPOKCUIA AITFOMUHUS
Y TUAPOKCUJIA IMHKA, PELIEHNUE SKCIIEPUMEHTANIBHBIX 3a7a4 10 TeMe «Baxnelmue
METaJUIbl U KX COCTUHECHUS.

XuMus M OKpPYKAOLIAA cpeaa

BemectBa m Marepuanbl B MOBCEIHEBHOW JXW3HU 4YelioBeKa. besomacHoe
WCIIOJIb30BAaHUE BEIIECTB U XMMHUYECKUX peakiuil B ObiTy. IlepBas momonis npu
XMMHUYECKUX 05KOraX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarollehd cpeinl (MpeaenabHasi JI0MmyCcTUMast
KOHIIeHTpaius Bemlects, nainee — [1/IK). Poiap xumuun B penieHun 3K0JI0rM4ecKux
npooeMm.

Xumuueckuii IKcnepumenm:

u3yueHue oOpaslloB MaTepuajioB (CTEKJIO, CIUIABbI METAJIOB, MOJMMEPHBIC
MaTepHaIbl).

Mescnpeomemmuoie ceasu



Peasmmzannst MeXnpeaMETHBIX CBSI3€M NpPH HW3y4YEHUMHM XHMHUU B 9 Kiacce
OCYIIECTBIISIETCS 4Y€pe3 HCIOJIb30BaHWE Kak OOIIMX €CTEeCTBEHHO-HAyUYHBIX
MOHATUH, TaK U MOHATHUH, SBJISIOMUXCS CUCTEMHBIMU JJI OTACIBbHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOTO IIHKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TOHATHS: HAYYHBIH (DaKT, TWIIOTE3a, 3aKOH,
TEOpHUsl, aHalu3, CHHTE3, KiIacCupuKalusi, MEepUOAUYHOCTh, HaOIIOICHHE,
HKCHEPUMEHT, MOJEIUPOBAHUE, HM3MEPEHHE, MOJENb, SBJICHHE, MapHUKOBBIN
ek, TeXHOIOTHS, MaTePUAIIbI.

dusmuka: Mmartepus, aToM, OJJEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKJIHI,
U30TOIbI, PAAHMOAKTUBHOCTh, MOJIEKYJNa, JJIEKTPUUYECKUN 3apsii, MPOBOIHUKH,
HOJYIPOBOJHUKH, AUDJICKTPUKH, (POTORIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHUE BEILECTBA, a3, pacTBOpP, paCTBOPUMOCTb, KpUCTANINYECKast
peméTka, CruiaBbl, (PU3MUYECKHE BEIIMYUHBI, €IUHUIBI U3MEPEHHS, KOCMHYECKOE
IPOCTPAHCTBO, MJIaHETHI, 3BE3/1bI, CoHIIE.

buonorus: ¢orocunTes, mpixanume, Omocdepa, dKOCHCTEMa, MUHEPATbHBIC
y100OpeHusi, MUKPOAJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbIE BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpadbl, TOPHBIE TMOPOJBI,
MIOJIE3HBIE UCKOIIAeMbI€, TOTIIIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMBI 110
XNUMHHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMUHOCTHBLIE PE3YJIbTATHI

JIM4HOCTHBIE PE3yJNbTaThl OCBOCHHUS MPOTPAMMBI OCHOBHOTO OOIIEro
o0pa3oBaHMs JIOCTUTAIOTCS B XO0J€ OOy4YeHUS XUMHH B €JUHCTBE Yy4eOHOU u
BOCIIUTATEJIBHON IEATEIIBHOCTH B COOTBETCTBUU C TPAJULMOHHBIMH POCCUHCKUMU
COIIMOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHSITBIMU B
o0IecTBe mMpaBWJIaMH W HOPMaMH TIOBEJACHHS W CIIOCOOCTBYIOT TIpOIeccaM
CaMOTIO3HAHUS, CAMOPA3BUTHUS U COITMAITHM3AIIUN O0YUIArOIITIXCS.

JIn4HOCTHBIE  pE3yJIbTaThl ~ OTPAXKalOT  TOTOBHOCTH  OOYyYaOIIMUXCS
PYKOBOJICTBOBAaTbCA CHCTEMON TO3UTHUBHBIX LIEHHOCTHBIX OPUEHTAUUA H
paclIMpEHUE OMbITA IESITETLHOCTH HA €€ OCHOBE, B TOM YKCJIE B YACTH:

1) naTpUOTHYECKOr0 BOCIIMTAHUSA:

LIECHHOCTHOI'0 OTHOLIECHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY
U HAayyHOMY HACJEOUI0, MOHUMAHUS 3HAYECHUS XUMHUUYECKON HAyKH B JKU3HU
COBPEMEHHOr0 O0OIEeCTBA, CIOCOOHOCTH BIAAETh JOCTOBEPHON HMH(OpManuen o
NEPEJOBbIX JOCTUXKEHUSIX U OTKPBITUAX MHUPOBOM U OTEUECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

2) rpasKIaHCKOr0 BOCIIUTAHUSA:

NPEACTABICHUS O COLUMAIBHBIX HOPMax M NpaBUJIaX MEXKIUNYHOCTHBIX
OTHOIIIEHUI B KOJUJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  y4eOHO-MCCIEeNOBAaTENbCKOW, TBOPUYECKOM M JAPYyrux  BUAAX
NeSITeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOW JEATEIBHOCTH TpU
BBINIOJIHEHUU YYEOHBIX, TMO3HABAaTEIbHBIX 3a/1ay, BBINOJHEHUH XHUMHUYECKHX
HKCIIEPUMEHTOB, CO3/IJaHNN YUEOHBIX TPOEKTOB, CTPEMJICHHUS K B3aUMOTIOHUMAHHIO
YW B3aUMOIIOMOIIM B TIpollecce JTOM y4eOHOM NIeATEeNbHOCTH, TOTOBHOCTHU
OLICHMBAaTh CBOE TOBEJCHUE M TMOCTYNIKH CBOMX TOBAPHUIIEH C MO3ULIHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUSA MMOCIEACTBHUI MOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

MHPOBO33PEHUYECKUE TPEJCTABICHHUS O BEIIECTBE M XMUMHUUYECKOW PEaKIIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAYKH WM COCTABJISIOLINE
OCHOBY JJI1 NMOHUMAaHUSl CYIIHOCTHM HAy4YHOW KapTHHBI MHpA, MPEICTaBICHHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUSl MPUPOJbI, B3aUMOCBS3SIX YEIIOBEKA C
MPUPOJIHON CPENOIL, O POJIM XMMHUH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEIbHBIC MOTHUBBI, HAIIPABJICHHBIE HA MOJIyYCHUE HOBBIX 3HAHUHU IO
XUMUH, HEOOXOAMMBIE i OOBACHEHUS HAOIIOMAEMBIX IMPOILECCOB M SIBJICHUM,
MO03HABATENbHON, WH(DOPMAIMOHHOW M YUTATENbCKOM KYJIbTYphl, B TOM YHCIIC
HABBIKOB CaMOCTOSITENIbHOM palOThl C Y4YeOHBIMM TEKCTaMH, CIPABOYHOU



JUTEPATYPOH, JIOCTYNHBIMH TEXHHMYECKUMHU CpEACTBAMU HH(POPMALMOHHBIX
TEXHOJIOT Ui,

UHTEpPEC K OOYyYEeHHMIO M T[O3HAHUIO, JI0003HATENBHOCTh, TOTOBHOCTh H
CIOCOOHOCTH K  €aMOOOpa30BaHUIO, MPOEKTHOM M HUCCIEeN0BaTEIbCKOU
NEeSATEeNbHOCTH, K OCO3HAHHOMY BbIOOPY HANpaBJIEHHOCTH M YPOBHSI OOy4deHUS B
JlaabHEHIIeM;

4) popMupoBaHNs KyJIbTYPbI 310POBbSI:

OCO3HAHHME IIEHHOCTU JKW3HU, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY
3JI0pOBbIO, YCTAaHOBKM Ha 3J0pOBbI 00pa3 *U3HHU, OCO3HAHUE MOCIEJACTBUNA U
HENPUATUE BPEIHBIX MPUBBIYEK (YHOTPEOICHUS aIKOI0Jsl, HAPKOTUKOB, KypEHUs),
HEOOXOJMMOCTH COOMIOJICHUS] MpaBuia 0O€30IacHOCTH IIpu  OOpalieHuH ¢
XUMUYECKUMHU BEIIECTBAMH B OBITY M peabHOU KU3HMU;

5) Tpy10BOI0 BOCIIMTAHMS:

MHTEPEC K MPAKTUUYECKOMY M3yUEHUIO Tpodeccuil u TpyJia pa3inyHOro poja,
YBaXEHUE K TPyAYy U pe3yibTaTaM TpPYIAOBOU [EATEIbHOCTH, B TOM YMCIIE Ha
OCHOBE TPUMEHEHUS MPEAMETHBIX 3HAHUW 1O XHMHUH, OCO3HAHHBIA BBHIOOP
WHIVBUYyaIbHON TPAEKTOPUHU MPOAOJIKEHUSI 00pa30BaHus C YUYETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEN,
yCHEeMHON NpohecCUOHATBHON AeSTENbHOCTH U PAa3BUTHS HEOOXOJUMBIX YMEHHI,
TOTOBHOCTH aJalTUPOBATHCS B MPO(PECCUOHATBHON CPEAE;

6) 3K0J10rM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH I€JIeCO00pa3HOEe OTHOIICHHE K NPHUPOAEC KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, MOHMMAaHUE LIEHHOCTU 310POBOIrO U
Oe3omacHOro o0Opa3a KW3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nyecKOMy M TICUXHYECKOMY 3/0pPOBbIO, OCO3HAHUE LEHHOCTU COOJIIOJICHUS
paBuJI O€30MaCHOTO MOBECHUS MPU padOTe ¢ BEIIECTBAMH, a TAKXKE B CUTYyallHsIX,
YIPOXKAOIIKX 310POBbIO U )KU3HU JIFOAEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJy4aeMble MPU U3YYEHUU XUMHH, IS
penieHus 3a1a4, CBA3aHHbIX C OKPYKalOLEeW IPUPOIHON CPENOU, JIs ITOBBIICHHUS
YPOBHSL  3KOJOTHYECKOW  KYyJIbTYypbl, OCO3HaHHS TJ00AJIbHOIO  XapakrTepa
IKOJIOTHYECKUX MPOOJeM M IMyTed MX pEelIeHUs MOCPEICTBOM METOJ0B XHWMUH,
9KOJIOTMYECKOTO MBIIUICHHS, YMEHHSI PYKOBOJCTBOBATHCSI UM B MO3HABATEIbHOM,
KOMMYHUKAaTUBHOMN U COLIMAJIbHOW MPAKTHUKE.

METAINIPEAMETHBIE PE3YJIbTATBI

B cocraBe wMmeTanpeIMETHBIX pe3yJbTaTOB BBLACISAIOT 3HAYUMBIE IS
dbopMHpOBaHUA MHPOBO33PEHHS OOIEHAyYHbIE TMOHATUS (3aKOH, Teopus,
OPUHIUI, TUIIOTE3a, (PAKT, CUCTEMa, MPOLECC, IKCIEPUMEHT U JAPYTOE.), KOTOPbIE
UCIIOJIB3YIOTCSL B €CTECTBEHHO-HAyYHbIX YYEOHBIX NpPEIMETax W MO3BOJISIOT Ha
OCHOBE 3HAaHUHM M3 3TUX MPEAMETOB (HOPMHPOBATH MPEACTABICHUE O LEJIOCTHOU



HAay4YHOUW KapTUHE MHUpA, U YHUBEpCAIbHbIE YueOHbIE ACHCTBUS (II03HABATEIIbHBIC,
KOMMYHUKATHBHBIC, DPETYJSITUBHBIE), KOTOpbhle obOecrneunBaioT (OpMHUpPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO Y4eOHOMU
NEeSATENbHOCTH.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE y4eOHbIE 1eHCTBUS

ba3oBble Jjoruyeckue 1eicTBUA:

YMEHHUSI HKCIMOJb30BaTh MNPUEMBI JIOTMYECKOTO MBIIIJIEHUS IMPU OCBOCHUH
3HaHWI: PacKphIBaTh CMBICT XMMHYECKUX MOHSTHH (BBIIETSATH UX XapaKTEepHbIC
MPU3HAKU, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTUMU TOHSTUSMH), UCIOJIb30BAThH
MOHATHS 711 OOBSICHEHUS OTJEIBHBIX ()AaKTOB M SBJICHHM, BEIOMPATh OCHOBAHUS U
KPUTEPHUH ISl KIACCH(PUKAIMA XUMHUYECKUX BEIIECTB M XUMHUYECKHX DPEaKIUH,
yCTaHABIMBATh MPUUMHHO-CIEACTBEHHBIE CBS3M MEXAY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTUUECKHE PACCYX ACHUS (MHIYKTUBHBIEC, JEAYKTHUBHBIC, 10 aHAJIOTHUH),
JieJaTh BHIBOJIBI M 3aKIIOUCHUSI;

yMEHHE TMPUMEHSITH B TMpOIEcCe IMO3HAHUS NOHATUA (TpeAMETHbIE U
METaINpeIMETHBIE), CAMBOJIMYECKHE (3HAKOBBIE) MOJIENIN, UCII0JIb3YEMBIE B XUMUU,
peoOpa3oBbIBaTh MIMPOKO MPUMEHSIEMbIE B XUMHUHU MOJIEJIbHBIC MPEACTABICHUS —
XUMUYECKUN 3HAK (CHMMBOJ JJIEMEHTAa), XuUMHU4eckas (opMyna U ypaBHEHHUE
XUMHUYECKON peakiMy — MPU PelICeHUH YueOHO-TI03HABATEIbHBIX 3aJ1a4, C YYETOM
ATUX MOJEIBHBIX MPEJCTABICHUIN BBISABIATh U XapaKTepU30BaTh CYIIIECTBEHHbIC
MPU3HAKH W3Y4aeMbIX O0BEKTOB — XUMUYECKUX BEIIECTB U XMMHYECKUX PEaKIIUi,
BBISIBIISAITh ~ OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJICJACTBEHHBIE CBA3UM U
MPOTUBOPEUMS B U3yUaEMbIX MPOIECCAX U SBICHUSIX.

Ba3oBble ucciaenoBareabcKue 1eHCTBUS:

YMEHHE HCIIOJIb30BaTh MOCTABJIEHHBIE BOMPOCHI B KAueCTBE MHCTPYMEHTA
MO3HAHUSA, a TaKXKe€ B KA4eCTBE OCHOBBI JUisi (OPMHPOBAHUSA THUIOTE3bI TIO
IIPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMbBIX CYKJICHUN;

OpUOOpPETEeHNE ONbITa IO I[UIAHUPOBAHUIO, OPraHU3alMU W IPOBEICHUIO
YUYEHHYECKUX OKCIEpPUMEHTOB, YMEHHE HaONI0AaTh 3a XOJIOM Ipolecca,
CaMOCTOSITEIILHO MPOTHO3UPOBATH €0 PE3yibTaT, GOpMYIUPOBATh 000OIICHHS U
BBIBOJIbI 110 pE3yJIbTaTaM MPOBEAEHHOIO OMbITA, UCCIEIOBAHUS, COCTABISATh OTUET
0 MpOJIeNIaHHOM padoTe.

Pabora ¢ uHpopmanmei:

yMEHHE BBIOMpATh, AaHAIMU3UPOBATH U HHTEPIPETUPOBATH HH(MOPMALIUIO
Pa3IUYHBIX BUJOB U (HOPM MPECTABICHUS, MOJIYyIaeMyI0 U3 Pa3HBIX UCTOYHUKOB
(HayyHO-TIOMyJIIpHAsg JIUTEpaTypa XUMHUYECKOTO COJAEpPXKaHUs, CIPABOYHbIC
nocobusi, pecypcbl HMHTepHeTa), KpUTUUECKH OIIEHHWBATh MPOTHUBOPECUMUBYIO U
HEJIOCTOBEPHYIO HH(POPMAIIHIO;



yMEHUE NPUMEHATh Pa3IudyHble METOAbl U 3alpOChl MPU MOUCKE U O0TOOpE
uHGOpMaAllMM U COOTBETCTBYIOUIMX JIAHHBIX, HEOOXOJUMBIX I BBINOJHEHHUS
y4eOHBIX U MO3HABaTEIbHBIX 3aJ]a4 ONMpPEIeIEHHOTO THUIIA, TPUOOPETEHUE OMBITA B
00JaCTH  MCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TE€XHOJOTHUM,
OBJIAJICHUE KYJbTYpOH aKTUBHOTO MCIOJb30BaHUS PA3IMUYHBIX OUCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BHIOMPATh ONTUMANIbHYIO (OpMY IpeacTaBieHus HHPOPMAIUU U
WUIIOCTPUPOBATh PEIIAEMbIE 33a4d HECIO0XXHBIMH CXEMaMH, JHarpaMmMaMu,
IpyruMu opmMamu rpaduKu U UX KOMOUHALIUSIMU;

YyMEHUE UCIOJIb30BaTh MW aHAJIM3UpOBaTh B IIpoliecce Y4YeOHOW U
UCCIIEJIOBATEIBCKOM NIEATEIHbHOCTH MH(YOPMAIMIO O BIUSHUHM MPOMBIILICHHOCTH,
CEJIbCKOr0 XO3SAKMCTBA W TPAHCIIOPTA HA COCTOSHUE OKPYXKAIOLIEW MNPUPOIHOU
cpensl.

KoMMyHUKaTHBHBbIEC YHHBEPCAJIbHbIC YYeOHbIEC 1eHCTBHSA:

yMEHHUsI 3aJlaBaTh BOINPOCHI (B XOJe auamora W (WJIM) JIUCKYCCHUHU) TIO
CyllecTBY  0OcyxaaemMoil  Tembl, (OPMYJIUPOBATb CBOM  MPEJIOKEHUS
OTHOCHUTEJILHO BBIIIOJIHEHUS IPEIIOKEHHON 3a/1a4u;

YMEHHSI  MPEACTABIATh  IOJYYEHHbIE  PE3YJbTaThl  IO3HABATEIbHOM
NEeSATENbHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTax; JeNaTh MpPe3eHTAIHUI0
pe3yAbTAaTOB BBINOJHEHUS XUMHUYECKOTO HKCIIEpUMEHTa (JaOOpaTOPHOIO OIbITA,
71a00paTopHOI pabOTHI O KCCIIEI0BAHUIO CBOMCTB BEIIECTB, YU4EOHOTO IPOEKTA);

yMEHHsI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHMKAMH B COBMECTHOM
MIO3HABATEJIbHOM W HCCIENOBATENbCKOW  JIEATEIIBHOCTH  IPU  PELICHUU
BO3HMKAIOLIMX NpPOOJEeM Ha OCHOBE yuéra OOIIMX HMHTEPECOB U COTJIACOBaHUS
no3unuii (00cyxaeHusi, oOMEeH MHEHHSIMH, «MO3TOBbI€ IITYPMbD», KOOPAUHALIUSA
COBMECTHBIX JCHCTBUM, OIpENCICHHNE KPUTEPUEB 110 OLEHKE KadyecTBa
BBITNIOJIHEHHOMN pa0OThI U JpyTHE).

PerynsiTuBHBIE YHHBepcaJbHbIe Y4eOHbIe NeCTBHSA:

YMEHUE CaMOCTOSITENIbHO ONPENENsTh UENH JESITebHOCTH, IUIAaHUPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JeSTEHHOCTD, BRIOMPATh Hanbosee d(pPeKTUBHBIC CITOCOOBI penieHusl y9eOHbIX U
MIO3HABATEIbHBIX 33/1a4, CaMOCTOATEJIbHO COCTaBJIATh WA KOPPEKTUPOBATH
IIPEIJIOKEHHBIM QJITOPUTM  JCHUCTBUUM IIPU BBINIOJHEHUU 3aJaHUM C YYETOM
NOJIYYEHHUS] HOBBIX 3HAHUU 00 M3y4yaeMbIX OOBEKTaX — BEUIECTBAX U PEaKUHUsX,
OLICHMBATh COOTBETCTBUE IOJIYYEHHOI'O pe3yjbTaTa 3asBICHHOW LW, YMEHHE
MCII0JIB30BAaTh U aHAJIIM3UPOBATH KOHTEKCTHI, IPEJIAracMbl€ B YCIOBUU 33JIaHUN.

NPEJMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX Pe3yNbTaTOB [0 OCBOCHHUIO 00s3aTEIbHOrO
COJIep)KaHus, YCTAHOBJIEHHOTO JaHHOW (¢eaepanbHOH pabouell MmporpamMMmon,
BBIJICJISIIOT: OCBOEHHBIE OOYYalOIIMMHCS HAay4YHbIE 3HAHUS, YMEHUS U CHOCOOBI



NeucTBUl, crnenupuUeckue Uil TPEAMETHOW oOmact  «XUMHS», BUIBI
JEATEIBHOCTH 10  IOJYYEHHWI0 HOBOIO  3HaHWSA, €ro  HHTEPIPETALNH,
peo0pa3zoBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYaIUsIX.

K xoHiy o0ydenus B 8 kjiacce rnpeaMeTHble pe3ysibTaThl HA 0230BOM YpOBHE

JIOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUYAIOIIUXCS YMEHUM:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX IMOHATHUI: aTOM, MOJEKYJa,
XUMHYECKUN JJIEMEHT, IMPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJICHTHOCTh, OTHOCUTEJIbHAS aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi J10J1s1 XUMUUYECKOTO 3JIEMEHTa B COEAMHEHUU, MOJISIPHBIA O0BEM,
OKCHJ], KHCJIOTa, OCHOBAHHE, COJIb, JIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHUCJICHHS, XMMHUUYECKasi pPeakius, KiacCU(UKaIus peakluid: peakiuu
COCIMHEHUS, PEaKUUMU PAa3JIOKEHUs, pEaKUuyd 3aMELICHUs, peaKuuu
oOMe€Ha, 3K30- U SHJOTEPMUUYECKHE PEAKLIUH, TEIUIOBOM IP(EKT peakiuu,
SAIpO aTOMa, JJIEKTPOHHBIA CIIOM aroma, aToMHas OpOWTaNb, PaJANYC
aTomMa, XUMHYECKasl CBS3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHasl CBS3b,
WOHHAs CBfA3b, MOH, KaTUOH, aHUOH, PACTBOP, MAaccoBas JOJs BEIIECTBA
(mpolieHTHas! KOHILIEHTPAIHs) B pacTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHWYECKHUX TOHATHUH U
MPUMEHSITh 3TU NOHSATHUS MPU OMKUCAHUU BEIECTB U UX MPEBPAILICHUII;

e HCIONBb30BAaTh XHWMHYECKYID CHUMBOJHMKY JUISI COCTaBJICHHS (HOPMYT
BEILIECTB ¥ YPABHEHUI XMMHUYECKUX PEAKIIUIA;

e OIpEIENsATh BaJIGHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIUHECHUSX,
CTENEHb  OKWUCIJICEHHMS  BJIEMEHTOB B  OMHApPHBIX  COCJAMHEHUSX,
MIPUHAJIEKHOCTh BEILIECTB K ONPEACIEHHOMY KJIACCY COEAMHEHUH I10
dbopmynam, BHJ XUMHUYECKOHW CBsI3M (KOBAJIGHTHAas W MOHHAs) B
HEOPraHUYECKUX COCOUHEHHUSIX;

e packpeiBaTh cmbich Ilepuoguueckoro 3akona JI. WM. Mengeneesa:
JIEMOHCTPUPOBATh MOHUMAHUE TNEPUOJUYECKOM 3aBUCHUMOCTH CBOWCTB
XUMHYECKUX DJIEMEHTOB OT MX IOJOXKEeHUs B llepuommueckon cucreme,
3aKOHOB COXPAHEHUs MAacChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHAa ABOrapo;

e OINKCHIBATH W XapakTepu3oBaTh TabmuuHyro ¢opmy Ilepuoanueckoit
CUCTEMbl XMMHMUYECKHUX OJJIEMEHTOB: pa3jiuyaTh IMOHATHUS «TJIaBHas
noarpymnma (A-rpymnmna)» u «mobounas noarpynmna (b-rpymnma)y, mansie u
OoJbIIME TEPHUOJBI, COOTHOCUTH O0O3HAYEHUS, KOTOpPbIE HMEIOTCS B
tabmuue «llepuonuueckass cucteMa Xumudeckux »dyemeHtoB [, U.
MenpaeneeBay € YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHUS AaTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB W 3apsij s/pa, 00IIee YUCIO 3JIEKTPOHOB
U pacnpeiesieHUue uxX 1Mo 3JIEKTPOHHBIM CIIOSIM);

KJIacCCU(PUIIMPOBATh XMMUYECKHE JJIEMEHTHI, HEOPraHWYECKHE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YUCIy U COCTaBYy Y4YAaCTBYIOIIMX B pEaKIUU
BEILECTB, N0 TEIIOBOMY 3D PeKTy);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPK/Ias ONMUCAHUE TPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHHI COOTBETCTBYIOIINX XUMHUECKUX PEAKIIMIA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT UX Kau€CTBEHHOI'O
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX IMPEBpaALlCHUN B
Pa3JIMYHBIX YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO W MOJISIPHYIO  MaccChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOro »JJIeMEeHTa 10 (dopmylie
COEJIMHEHHUSI, MACCOBYIO JIOJI0 BEUIECTBA B PACTBOPE, MPOBOJUThH PACUETHI
M0 YPaBHEHUIO XUMUYECKOWU pEaKIuu;

MIPUMEHSTh OCHOBHBIE OIEpPAlMM MBICIUTEIBHON NEATEIbHOCTH — aHaIU3
U CUHTE3, CpaBHEHHE, 0000IIeHHE, CHCTeMaTH3aluI0, KiIacCHU(pHUKAIUIO,
BBISIBJICHUE MPUUYUHHO--CJICJCTBEHHBIX CBSA3EU — ISl U3YyYECHUS] CBOMCTB
BEIIECTB U XUMHUYECKUX PEaKIHM, eCTeCTBEHHO-HAyYHbIC METOJbI
MO3HAHUSA — HAONIOJCHHWE, W3MEpPEHWEe, MOJCIHPOBAHUE, SKCIECPUMEHT
(peasibHbBI U MBICIICHHBIN );

clenoBaTh ~ IpaBWJaM  [IOJb30BaHUA  XMMHYECKOM  NOCYyIOW U
7a00paToOpHBIM  O00OpYyJOBaHMEM, a TaKXKe IMpaBWIaM OOpaIlleHUs ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMU MO BBIIOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OIBITOB TIO TOJIYYEHUIO U COOUPAHHIO
ra3oo0pa3HbIX BeEIIeCTB (BOAOpOAA H KHUCJIOPOJa), MPUTOTOBIICHUIO
PacTBOPOB C OMNPEAECIEHHON MAaCcCOBOM JIOJIEM PACTBOPEHHOI'O BEIIECTBA,
IJIAaHUPOBATh W MPOBOJUTH  XMUMHUYECKHE  OKCIEPUMEHTHI IO
pacno3HaBaHHUIO PACTBOPOB HIEJIIOYEN U KUCIOT C MOMOILBI HHIUKATOPOB
(;makmyc, henondTanenH, METHIOPAHXK U JPYTHE).

K xoniry oOydenus B 9 Kjacce npeIMeTHbIE Pe3yJIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y 00YHAOIIUXCSI YMEHHUIA:

pPacKpbIBaTh CMBIC OCHOBHBIX XWUMHUYECKHUX NOHATHW: XHMHUYECKHM
DJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHWOH, IPOCTOE BELIECTBO,
CJIO)KHO€ BEIIECTBO, BAJICHTHOCTb, JJIEKTPOOTPHULATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMUYECKasl peakiusi, XUMUYECKasi CBA3b, TEIJIOBOU 3 deKT
peakuud, MOJb, MOJSIpHBIH  00BEM,  pacTBOp,  AJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, AJIEKTPOJIMTHYECKAS] IUCCOLMALMUA, PEAKIHH HOHHOIO
oOMeHa, Karauu3atop, XHMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMbIE PEAKIUH, OKHCINTEIbHO-BOCCTAHOBUTEIBHBIE PEaKINH,
OKHUCJIUTENIb,  BOCCTAHOBHUTENIb,  OKHUCIEHHE M  BOCCTAHOBJICHHE,
aIIoTponusi, aM(pOTEepPHOCTh, XUMHUYECKasi CBsA3b (KOBAJIEHTHAs, MOHHAs,
MeTajuInyecKas), KpHUCTAJUIMYecKas pemeTka, KOppo3Hs METaJIOB,
CIUIaBbl, CKOPOCTb XUMHUYECKOM pEaKUuu, MpPeaeiabHO JTOMyCTUMAs
xoHuenTpauus [1/IK Bemecrsa;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHU U
MIPUMEHSTh 3TU NOHATHA MPU ONMCAHUY BEIECTB U UX MPEBPALLICHUII;
UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JJI COCTaBJIeHHUS (OpMYyT
BEILIECTB U YPABHEHNN XMMHWYECKUX PEAKIIUM;

ONpENEIATh BaJICHTHOCTb U CTENEHb OKUCJIEHUS XUMUYECKHUX 2JIEMEHTOB B
COCIMHEHUAX pa3IMYHOrO COCTaBa, MPUHAIEKHOCTh BEIIECTB K
ONpeNeIEHHOMY KJacCy CO€IMHEHUU 1o (opMmyiaM, BHUA XHUMHYECKOU
CBA3M (KOBAJCHTHAsl, MOHHAsA, MeETaJUIMUecKasi) B HEOPraHUYECKUX
COEJIMHEHHUSIX, 3apsi MOHA M0 XMMHUYECKOM (opMylie, XapaKTep Cpelbl B
BOJIHBIX PAacTBOPAaX HEOPraHMYECKUX COCAMHEHUM, THUIl KPUCTAJUIMYECKON
PEIETKY KOHKPETHOTO BEUIECTBA;

packpbiBaTh cMbIci [lepuomnueckoro 3akona J[. WM. MennpeneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAaHUE: OINUCHIBATh W XapaKTepHU30BaTh
tabnuunyto Gopmy lleproanyeckoil cuCTEMBbl XMMHUYECKHX SJIEMEHTOB:
paznuyaTh MOHATUSA «TJaBHasg mnoarpynma (A-rpynma)y M «mobodHas
noarpynna (b-rpynma)», manbie u OojblIMe MEPUOAbl, COOTHOCUTH
0003HayYeHUsl, KOTOpbIE MMEITCA B NEPUOJUYECKON Tabmuue, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XMMHUYECKHX
AJIEMEHTOB (COCTaB M 3apsii sAapa, oOOILIee YHCIO JJIEKTPOHOB U
pacrpezieieHue UX IO D3JEKTPOHHBIM CJIOSIM), OOBSACHATH 0OOLIMe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHECHUHN B
npejaesnax MajblX MEpUOAOB U INIABHBIX MOATPYII ¢ YYETOM CTPOEHUS UX
aTOMOB;

KJIacCU(PUIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA,
XUMHUYECKHE peakuuu (10 YMCIy U COCTaBy YYACTBYIOIIMX B pPEAKIUU
BEILIECTB, MO TEIIOBOMY 3(P(DEKTy, MO0 M3MEHEHHUIO CTEIEHEW OKHUCIICHUs
XUMHYECKHX DJIEMEHTOB);

XapaKTepU30BaTh (OMHUCHIBATH) OOIMME U CIENU(PUICCKUE XHUMHYCCKUE
CBOMCTBAa NIPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPXKAAasi OMUCAHUE
MIpUMEpPaMH  MOJIEKYJISIPHBIX M HMOHHBIX YPaBHEHUW COOTBETCTBYIOLIMX
XUMHMYECKUX PEaKIIUK;

COCTaBJIATb YPaBHEHUS JJIEKTPOJUTHUYECKON JHMCCOLUMALUU  KHCIIOT,
LIEJI0YEN U COJIEU, MOJIHBIE U COKPAILEHHBIE YPABHEHHUS PEAKIIMI HOHHOTO



oOMEHa, ypaBHEHUS pEaKlWid, TMOATBEPKIAIOMNUX CYIIECTBOBAHUE
TF€HETUYECKOM CBSI3U MEXy BEUIECTBAMU PA3JIUYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTb OKHUCJIHMTEIbHO-BOCCTAHOBUTENIBHBIX —pEaKIUui
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOT0 OajlaHCa ATUX PEaKIIMii;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOXXHOCTH TMPOTEKAHUS XMMHUYECKHX MPEBpAlICHU B Pa3IUYHBIX
YCIOBUSIX;

BBIUHCIIATh OTHOCHUTEJIbHYIO MOJIEKYJISIPHYIO H  MOJISIPHYIO — MacChl
BEILECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOr0 »3JIeMEHTa 10 (dopmyJie
COEJIMHEHHUSI, MACCOBYIO JIOJIO BEUIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU PEaKIUu;

coONIOaTh  MpaBUjia  TOJIB30BAHUSA  XMMHYECKOW  TMOCYIAOM W
7ab0opaTOpHbIM  O0OpYJOBaHMEM, a TaKXKe IMpaBuUiia oOOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUM C HHCTPYKIUSIMU 1O BBITOJHEHUIO
7a00pAaTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYEHUIO U COOUpPaHUIO
ra3o00pa3HbIX BEIIEeCTB (AMMHAKa U YTJIEKUCIIOTO rasa);

NPOBOJUTh  pEaKUMH, MOATBEPXKIAIOIINE  KAYECTBEHHBI  COCTaB
Pa3IMYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MyTEM XJIOpUJ-, OpOMU/I-,
noauI-, KapooHat-, ¢ocdar-, CUIHMKaT-, Ccyiab(dar-, THIPOKCUI-HOHBI,
KaTUOHBl AaMMOHHMSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIIKE B
BOJIHBIX PaCTBOpPax HEOPraHMYECKUX BEILIECTB;

MPUMEHSTH OCHOBHBIE ONEpPALUUA MBICIUTEIBHON JI€ATEIbHOCTH — aHaJINU3
U CHHTE3, CpaBHEHHE, OOOOIEHHE, CHUCTEeMATU3allMI0, BBISIBICHUE
MPUYUHHO-CJICJICTBEHHBIX CBSI3€d — JIJIs M3YyUYEHHUS CBOWMCTB BEILECTB U
XUMUYECKUX PEaKIUi, €CTECTBEHHO-HAy4YHbIE METOJbl IO3HAHUS —
HaOIOZICHUE, M3MEpPEHHe, MOJEIMPOBAHUE, SKCIEPUMEHT (peajbHBIM U
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoandecTBO 9acoB
Ne HaumenoBaHue pa3jie/ioB u
KoHnTpoibHbIe
n/n TeM MPOrpaMMBbl Bcero
padoThI

Pasznea 1. IlepBoHayaibHbIe XUMHUYECKHE TIOHATHUS

XuMus — BaKHaAs 00J1aCTh

L1 €CTECTBO3HAHUS U 5 0
' MPaKTUYECKON JEATETHHOCTH

YeJI0BEKa
BemecTBa 1 xuMudeckue
1.2 15 1
peakuuu
Hroro no pazneny 20

Pa3pnen 2. BaxkHeiiune npeacTaBuTe M HEOPraHMYECKUX BeLeCTB

Bosayx. Kucnopon. Ilonsarue

2.1 6 0
00 oxcHuaax

59 Bonopoa.Ilonsitue o kucinorax 2 0
U COJIIX

3 Bona. PactBopsl. [Tonsitue 06 5 |

OCHOBAHUAX

OcHOBHBIE KJ1acChl
24 . 11 1
HEOPraHUYECKUX COEAVNHEHUN

Wroro no pazneny 30

IIpakTHYeckue
padoThI

JiieKTpOHHbIE (UG POBbIE)
o0pa3oBaTe/bHbIE PeCypChl

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

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

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

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

bubmuoreka [{OK
https://m.edsoo.ru/7f41837¢

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

Pasnen 3. [lepuoanueckuii 3axon u [lepuoguveckasi cucrema xumnueckux 31eMeHToB /. . MenneneeBa. CTpoeHne aToMOB.

Xumuuyeckas ¢Bsizb. OKHCJIUTEIbHO-BOCCTAHOBHUTE/IbHbIE Pe€aKkIuu



[Iepronnueckuii 3aKOH U
[Iepuonnueckas cucrema

3.1
XUMHUYECKUX 3jiemeHToB J[. 1.
Mennene-eBa. CTpoeHue aToma
XUMHYECKas CBS3b.

3.2 OKUCITUTENbHO-

BOCCTAHOBUTCIIbHBIC pCAKIITUN

Hroro no pasneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

15

68

bubmuoreka [{OK
https://m.edsoo.ru/7f41837¢

bubmuoreka [{OK
https://m.edsoo.ru/7f41837¢

bu6mmoreka [IOK
https://m.edsoo.ru/71f41837¢

bubmuoreka [{OK
https://m.edsoo.ru/71f41837¢




9 KUIACC

HaumenoBaHue pa3ie/ioB U TeM
NMPOrpamMMbl

Ne i/

Pa3pnen 1. BemecTBo 1 XUMH4YecKHe peaKIIun

11 [ToBTOpeHue u yriayOneHue 3HaHUH
' OCHOBHBIX Pa3/eyioB Kypca 8 Kilacca

12 OCHOBHBIE 3aKOHOMEPHOCTH XMMHUYECKUX
' peaKIuii

13 DIIEKTPOIUTHIECKAS TUCCOIUALIHSL.
' XUMHYECKHE PEaKIMU B PaCTBOPAx

Htoro no pazneny

Pa3gen 2. HemeTa/JILI M X COCTUHEHU S

1 OO011as XapaKTepUCTHUKA XUMHUECKUX
. aneMeHToB VIIA-rpynmnsl. ["anorenst

OO011as XapakTepUCTHKa XUMHUYECKUX

2.2 aneMeHToB VIA-rpynmsl. Cepa u eé
COEJIMHEHUS
OO61as xapakTepuCcTHKa XUMHUYECKUX

23 aneMeHTOB VA-rpymisl. A30T, pochop u ux
COEJIMHEHUS
OO01ast XapaKTepUCTHKA XUMHUECKUX

2.4 aneMeHToB IVA-rpynmsl. Yriaepon u
KPEeMHHUHN U UX COCTUHECHUS

Htoro no pazneny

KoanuecTBo 4acoB

Bcero

17

25

KonTpoJsbHbie
padoThI

IIpakTHYeckue
padoThI

JJIeKTPOHHbIE
(uu¢posbie)
o0pa3oBaTe/ibHbIE

pecypcbl

bu6mmorexa [JOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

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

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a636

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

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




Pa3gen 3. MeTa/sibl M UX COeTUHEHUS

3.1 OO0111e cBOMCTBA METAIIIIOB

32 Baxkueiinne MeTamisl U UX COSTUHEHUS

Htoro no pazneny

Pa3znen 4. Xumus u oxkpy:xaomas cpeaa

4.1 BemectBa 1 MaTepuaisl B ;KU3HU 4€JIOBEKA
Htoro no pazneny
Pe3epBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I1O ITIPOTPAMME

16

20

68

bu6mmorexa [JOK
https://m.edsoo.ru/7f41a636

bu6mmorexa [JOK
https://m.edsoo.ru/7f41a636

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

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636







IHOYPOYHOE INTAHUPOBAHMUE

8 KIIACC
Ne
wn Tema ypoka

10

[Ipenmet xumuu. Poiap XuMuu B )KU3HU
yeJioBeka. Teja U BelecTsa

Ilonstue o METOJaxX IMO3HAHWA B XUMHH

[Ipaktuyeckas padora Ne 1 «IIpaBuia paboTs
B J1abopatopuu U NpuéMbl 0OpaleHus ¢
J1a00paTOPHBIM 000PYTIOBAHUEM)

Yucrele Bemectsa 1 cmecu. Crioco0bl
pa3aeneHus cMecen

[IpakTuueckas padora Ne 2 «Pa3znenenue
cMmeceil (Ha mpuMepe OYMCTKH MOBAPEHHOMN
COJIN)»

ATOMEI U MOJICKYJIbI

XUMHYECKHUE DJIEMEHTHI. 3HAKU (CUMBOJIBI)
XHUMHUYECKHX 3JICMEHTOB

HpOCTBIe " CJIOXKHBIC BEUICCTBA

ATOMHO-MOJIEKYJISIPHOE yUEHHE

3aKO0H ITOCTOSIHCTBA COCTaBa BEIIIECTB.

KoanuecTBo 4yacoB

Bcero

KonTpoJabHsbie
padoTbI

IIpakTH4eckue
padoThI

DJIEKTPOHHBIE
nu@poBbie
o0pa3oBaTte/ibHbIE

pecypcbl

bubmuoreka [JOK
https://m.edsoo.ru/ff0d210c

bu6morexa [JOK
https://m.edsoo.ru/ff0d227¢

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d23dc

bubmuorexa [JOK
https://m.edsoo.ru/ff0d26¢ca

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d28c8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d2a6¢

bubmuoreka [JOK
https://m.edsoo.ru/ff0d2be8

bubmuoreka [JOK
https://m.edsoo.ru/ff0d2a6c¢

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d2d50

but6mmoreka [IOK




11

12

13

14

15

16

17

18

19

20

21

22

Xumnueckas popmyiia. BaneHTHOCTh aTOMOB
XUMUYECKHX DJIEMEHTOB

OTHOcHuTeNnLHAs aTOMHAas Macca.
OTHOCHUTENIBHAS MOJICKYJISIpHAsd Macca

MaccoBas 1oas1 XUMHYECKOTO dJIeMEHTa B
COCTUHEHUN

KonnuectBo BemecTsa. Mosb. MoinsspHas
Mmacca

dusnyeckre ¥ XUMUUECKHE SIBICHM.
XumMuueckas peaknugd

[Ipu3Haku ¥ ycnoBus NpOTEKaHUS
XUMHYECKUX PEAKIUn

3aKOH COXpPaHEHMsI MacChl BEILIECTB.
XHWMHUUYECKUE YPABHEHUS

Brranciaenus KOJIM4E€CTBA, MaCChl BEIICCTBA I10
YPaBHCHUAM XUMHUYCCKUX pCaKI_II/Iﬁ

Knaccudukanms XuMU9ecKnuX peaxiui
(coenuHeHus, pa3oKeHUS, 3aMEIICHUS,
oOMeHa)

M. B. JIoMOHOCOB — y4Y€HBIN-
sHIMKIoneaucT. O0o0IIeHne 1
cHUcTeMaTU3alus 3HaHUI

Konrtponsnas padora Nel no treme «BemectBa
Y XUMHYECKUE PEaKIIHI»

Bo3nyx — cMech razos. CocTaB Bo3ayxa.
Kucnopon — sneMeHT U mpocToe BEIecTBO.
O30H

duznueckre 1 XUMUYECKHE CBOMCTBA

https://m.edsoo.ru/ff0d2eae

bubmuoreka [JOK
https://m.edsoo.ru/ff0d323c

bu6morexa [JOK
https://m.edsoo.ru/ff0d350c

bubmuorexa [JOK
https://m.edsoo.ru/ff0d5230

bubmuoreka [JOK
https://m.edsoo.ru/ff0d37fa

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d3al6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d3b8&8

bubmuoreka [JOK
https://m.edsoo.ru/ff0d5708

bub6mmorexa [JOK
https://m.edsoo.ru/ff0d3{34

bubmuorexa [JOK
https://m.edsoo.ru/ff0d40c4

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4290

bubmuoreka [JOK
https://m.edsoo.ru/ff0d448e

bubmuoreka [JOK



23

24

25

26

27

28

29

30

31

32

33

KHCII0po/ia (peakMK OKUCIIEHUS, TOPEHHUE).

IMoustue 00 okcHumax

CriocoObl oryueHus KUCI0poAa B
71a00paTOPUU U MPOMBIIUIEHHOCTH.
[Ipumenenue kucnopoaa

TemmoBoit 3 (HpeKT XUMUIECKOU PEaAKITHH,
MOHATHE O TEPMOXUMHUYECKOM ypaBHEHUH,
9K30- ¥ SHJOTEPMHUUECKHUX PEAKIIHIX

Tomnuso (HeQTh, yroiab U METaH).
3arps3HEHHE BO3yXa, CIOCOOBI €ro
MIPEAOTBPAILICHUS

[TpakTuueckas padora Ne 3 mo Teme
«ITonyuenue u cobupaHue KHCIOPOa,
WU3y4YEHUE E€r0 CBOMCTB)

BO,I[OpOI[ — JJICMCHT U IPOCTOC BCUICCTBO.

Haxoxnaenue B mpupoje

duznueckre 1 XUMUYECKHE CBOMCTBA
Bosiopoaa. [Ilpumenenue Bogopoaa

TloHaTHE O KMCIIOTAX U COMIX

Crnioco0nlI nosty4eHus BOAOPOJia B
naboparopuu

IIpakTuyeckas padora Ne 4 o reme
«Ilomyuenue u cobrpaHue BOIOpOIa,
HU3y4YEHUE Er0 CBOMCTB)

MossipHblii 00bEM ra30B. 3aK0OH ABOTapoO

Breruucnenus O6’LéMa, KOJINYCCTBA BCIICCTBA

https://m.edsoo.ru/ff0d4614

but6mmoreka [IOK
https://m.edsoo.ru/ff0d497a

bubmuoreka [JOK
https://m.edsoo.ru/ff0d4790

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d4c4a

bubmuorexa [JOK
https://m.edsoo.ru/ff0d4ae2

but6mmoreka [IOK
https://m.edsoo.ru/ff0d4dd0

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d4dd0

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d50d2

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d4dd0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4{42

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d542¢

bubmuorexa [JOK




34

35

36

37

38

39

40

41

42

43

44

rasa o ero U3BeCTHOMY KOJIMYECTBY
BEIIECTBA MU 00BEMY

Boruncnenus 005EMOB ra3oB 10 ypaBHEHUIO
peakiry Ha OCHOBE 3aKOHAa 0ObEMHBIX
OTHOIIICHUH T'a30B

duznyeckrue 1 XMMHUUECKHE CBOMCTBA BOJIbI

CoctaB ocHoBanwuii. [ToHsTHE 00 HHIUKATOpAX

Bopna kak pactBoputens. Hachimennbie u
HEHACHIIIIEHHBIE pacTBOPBI. MaccoBasi 10Jist
BEIIIECTBA B PaCTBOpE

[IpakTrueckas pabota Ne 5 mo Teme
«ITpuroroBieHue pacTBOPOB € ONPEACIEHHON
MAacCOBOM J0JIEW pacTBOPEHHOTO BELIECTBA»
KonTponbnas pabora Ne2 no teme
«Kucnopoa. Bogopon. Boga»

Oxcupsl: cocTaB, KiaccupuKaius,

HOMEHKJIaTypa

[Tony4yeHnue 1 XuMHYECKHE CBOMCTBA
KHCIIOTHBIX, OCHOBHBIX U aM(pOTEPHBIX
OKCHJIOB

OcHoBaHuUs: cOCTaB, KJIacCU(pUKAIIHS,
HOMEHKJIATypa
[TonyuyeHne U XMMUYECKHE CBOMCTBA

OCHOBaHUH

Kucnotsr: cocras, knaccudukarus,
HOMEHKJIAaTypa

https://m.edsoo.ru/ff0d55a0

but6mmoreka [IOK
https://m.edsoo.ru/ff0d5708

bubmuoreka [JOK
https://m.edsoo.ru/ff0d587a

but6mmoreka [IOK
https://m.edsoo.ru/ff0d59e2

but6mmoreka [IOK
https://m.edsoo.ru/ff0d5b40

bubmuoreka [JOK
https://m.edsoo.ru/ff0d5eba

bub6mmorexa [JOK
https://m.edsoo.ru/ff0d6342

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d664e

bubmuoreka [JOK
https://m.edsoo.ru/ff0d664e

bu6morexa [JOK
https://m.edsoo.ru/ff0d67ca

bubnuorexa [JOK
https://m.edsoo.ru/ff0d67ca

bubmuoreka [JOK
https://m.edsoo.ru/ff0dfee2




45

46

47

48

49

50

51

52

53

54

55

56

[Tony4yeHne u XuMHUYECKHUE CBOMCTBA KUCIOT

Comnu (cpenHue): HOMEHKIIATYpa, CIIOCOObI
MOJTyYSHHS, XUMUIECKHE CBOUCTBA

IIpaktuyeckas pabora Ne 6. Pemenue
HKCHEPUMEHTANIbHBIX 337124 110 TeEMe
«OCHOBHBIE KJIaCChl HEOPraHMYECKUX
COCIMHECHUI

I'enetnueckas CBA3b MCXKAY KilacCaMu
HCOPTraHNYCCKUX COCJIMHEHU

O0001IeHre U cUCTEMAaTU3ALINS 3HAHUI

Kontponbras padota Ne3 o teme "OCHOBHBIE
KJIaCChl HEOPTaHUYECKUX COCTUHEHUI"

[TepBbie MOMBITKY KIACCUPUKAITUU
XUMHYECKUX 31€MEHTOB. [loHsATHE O Tpynmax
CXOIHBIX DIIEMEHTOB

[Tepuonnueckuii 3akoH u [lepuoanueckas
CHCTEeMa XUMHYECKHX 3aemMeHToB /. H.
Menpgeneena

[Iepuonsl, rpynmsl, MOATPYIIIILI

Crpoenue atomoB. COCTaB aTOMHBIX SI/IEP.
N30TomEs!

CtpoeHue 3JIeKTPOHHBIX 000JI0YEK aTOMOB
aneMeHToB Ilepuoguueckoii cuctemst 1. U.
MenneneeBa

XapakTepucTUKa XUMHUECKOTO JIEMEHTA 110

bu6morexa [JOK
https://m.edsoo.ru/ff0dfee2

bubmuorexa [JOK
https://m.edsoo.ru/00ad9474

bu6mmoreka [IOK
https://m.edso00.ru/00ad9b7c

bubmuoreka [JOK
https://m.edsoo.ru/00ad9a50

bubmuoreka [JOK
https://m.edsoo.ru/00ad9cb2

bubmuoreka [JOK
https://m.edsoo.ru/00ad9ela

bu6mmorexa [JOK
https://m.edsoo.ru/00ad9ffa

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

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

but6mmoreka [IOK
https://m.edsoo.ru/00ada342

bubmuoreka [JOK
https://m.edsoo.ru/00ada6bbc

bubmuoreka [JOK
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59

60

61

62

63

64

65

66

67

68

OBIIEE KOJIMYECTBO YACOB I1IO ITIPOTPAMME

ero nosioxkeHuto B [lepuoauyeckon cucreme
. . MenneneeBa

3navenue [leprnoanueckoro 3akoHa ajis
pa3BUTHUSA HAyKU U nipakTuku. []. 1.
MenpeneeB — y4€HbIN, NIEArOT U TPAYKIaHUH

DNEeKTPOOTPULATENIBHOCTh AaTOMOB
XUMHUYECKHUX 3JIEMEHTOB

Honnasg xuMudeckas CBSI3b

KoBanenTHas MoJisipHasd XUMHUYCCKas CBA3b
KoBanenTHas HEMOJIsIpHasd XUMHUYCCKasA CBA3b
CreneHb OKHCIICHUS
OKHCIUTEITEHO-BOCCTAHOBUTEILHBIC pcaknuu

OKMCIINTEIIN ¥ BOCCTAHOBUTEIIN

Konrtponsnas padora Ne4 o reme «CtpoeHue
atoma. XMMHUYECKasl CBI3b»

PeseprubIil ypok. O6001eHNE 1
cUcTeMaTH3alHs 3HAHUI
PesepBHeIil ypok. O600IICHHE 1

cUCTeEMAaTHU3alud 3HAaHUU

PezepBHblit ypok. O0001IEHNE U
cucTeMaTu3anus 3HaHU1

68

https://m.edsoo.ru/00ada824

but6mmoreka [IOK
https://m.edsoo.ru/00ada96¢e

bu6mmorexa [JOK
https://m.edsoo.ru/00adaab8

bu6morexa [JOK
https://m.edsoo.ru/00adac34
bubmuoreka [JOK
https://m.edsoo.ru/00adaab8
bubmuoreka [JOK
https://m.edsoo.ru/00adaab9
but6mmoreka [IOK
https://m.edsoo.ru/00adae28
bu6mmoreka [IOK
https://m.edso00.ru/00adb076
bubmuorexa [JOK
https://m.edso00.ru/00adb076

bubmuorexa [JOK
https://m.edso00.ru/00adb486

bubmuoreka [JOK
https://m.edsoo.ru/00adb33c¢

bub6mmorexa [JOK
https://m.edsoo.ru/00ad9cb2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d61c6




9 KUIACC

Ne
n/n

Tema ypoka

[Iepnonnueckuit 3akoH. [lepnonnueckas
CHCTEeMa XUMHYECKuX dneMeHToB JI. 1.
Menneneena

3aKOHOMEPHOCTH B M3MEHEHUH CBOWCTB
XUMHYECKHX 3JIEMEHTOB MEPBBIX TPEX
TIEPHOJIOB

Knaccudukanus 1 HoMeHKIaTypa
HEOPTaHMYECKUX BEIIECTB

Bupl XUMUYECKO CBSI3U U TUIIBI
KPUCTATTUYECKUX PEIIETOK
KonTponbnas pabora Nel no Teme
«IToBTOpEHUE U YTITyOJIeHUE 3HAHUMA
OCHOBHBIX Pa3/IeNioB Kypca 8 Kiiaccay

Knaccudukanus XuMu4eckux peaxkiuii mo

Pa3JIMYHBIM IIPU3HAKAM

[ToHsiTHE O CKOPOCTH XMMUUYECKON PEaKIvu.

ITonsiTHE O TOMOT€HHBIX U TCTCPOTCHHBIX
peaknuiax

[TonsiTHE 0 XUMHYECKOM PaBHOBECHH.
@DaxTophl, BIUSIOUINE HA CKOPOCTh
XUMHUYECKON peaklMU U TOJI0KEHUE
XUMHUYECKOTO PaBHOBECHS

KoanuecTBo 4acoB

Bcero

KonTpoJsbHbIe
padoThI

IIpakTHYecKue
padoThI

DJIeKTPOHHbIE
nu@posbIe
o0pa3oBaTte/ibHbIE

pecypcbl

bubnuoreka [JOK
https://m.edsoo.ru/00adb59e

bubmuorexa [JOK
https://m.edsoo.ru/00adb6b6

but6mmoreka [{JOK
https://m.edsoo.ru/00adb7e2

bubmunoreka [JOK
https://m.edsoo.ru/00adbac6

bubmoreka [JOK
https://m.edsoo.ru/00adbcb0

but6mmoreka [JOK
https://m.edsoo.ru/00adbe9a

bubmuoreka [JOK
https://m.edsoo.ru/00adc28¢c




10

11

12

13

14

15

16

17

18

19

20

OKI/ICJ'II/ITGJII:HO-BOCCTaHOBI/ITeJIBHLIe
peakiumn

Teopust 3IEKTPOTUTUYECKON AUCCOIUALINH.
CunbHbIC U ClIa0ble ANEKTPOIIUTHI

HNouHble ypaBHEHUS peaKkuid

XUMHU4YecKre CBOMCTBA KMCIIOT M OCHOBAaHUM
B CBETE MpEJICTaBICHUN 00
AIEKTPOIUTUYECKON JUCCOIHAIIIHI
XUMHYeCKHe CBOMCTBA COJIEH B CBETE
MpeACTaBICHUHN 00 AIEKTPOTUTHIECKON
JIHCCOIAIIN

[TonsiTue o ruaponuse conen

O0001IeHre U cCUCTEMAaTU3ALINS 3HAHUI

[Ipaktudeckas pabora Ne 1. «Pemenne
JKCIEPUMEHTAIBHBIX 33729

Konrponsnas padora Ne2 o reme
«DNEKTPONUTHYECKAS JUCCOLIUALTHSL.
XUMHUECKUE PEAKIH B PACTBOPAX)»
OO01m1ast XxapaKTepUCTHKA FaJOr€HOB.
XMMHYeCKHe CBOWCTBA Ha ITPUMeEpE XJiopa
Xnoposogopon. ConsiHast KMCIIOTA,
XMMHUYECKHE CBOHCTBA, MOJTyYCHNUE,
pUMEHEHHE

[TpakTuyeckas padota Ne 2 o reme
«ITomy4yeHue COMTHON KUCIOTBI, U3yYEHUE €€

bubmoreka [JOK
https://m.edsoo.ru/00adcade

bubmuoreka [JOK
https://m.edsoo.ru/00adcd68

bubmuoreka [JOK
https://m.edsoo.ru/00add448

bubmuoreka [JOK
https://m.edsoo.ru/00add5d8

bubnuoreka [JOK
https://m.edsoo.ru/00add8b2

bubnuoreka [JOK
https://m.edsoo.ru/00add9d4

bubnuoreka [JOK
https://m.edsoo.ru/00addd12

bubnuoreka [JOK
https://m.edsoo.ru/00addbfa

bubmorexa [JOK
https://m.edsoo.ru/00addec0

but6mmoreka [JOK
https://m.edsoo.ru/00addfe2

bubmunoreka [JOK
https://m.edsoo.ru/00ade104

bubmmoreka [JOK
https://m.edsoo.ru/00ade348




21

22

23

24

25

26

27

28

29

30

31

CBOUCTBY

BrrurciieHus mo ypaBHEHUSAM XHMHYECKHAX
peakui, eclii OJTUH U3 PEarcHTOB JaH B
U30BITKE

O6mras xapakTepucTrka 3J1eMeHTOB VIA-
TPYIIIBI

AnnorponHsle MOAU(DUKALIUY CEPHI.
Haxoxnenue cepsl 1 €€ COeTMHEHUN B
npupoje. XuMHUYECKHE CBOMCTBA CEPBI

CepoBoziopoJi, cTpoeHHe, GU3NIECcKue 1
XMMHUYECKHE CBOWCTBA

Oxcuppl cepsl. CepHast KHCIIOTa, (PU3HUECKHE
U XUMHUYECKUE CBOMCTBA, IPUMEHEHHE

XUMUYECKUE PEaKIINH, JIEKAIINE B OCHOBE
MIPOMBIIIICHHOTO CIIOCO0a MOTyYSHHS
CEpPHOU KUCIIOTHI. XMMUYECKOE 3arpsI3HEHHE
OKPYKAIOIIEH CpeIbl COETUHEHUSIMH CEPbI
Brruncienue MaccoBoil 10JIM BBIXO/a
IIPOJYKTa peakluu

OO6m1as XxapakTepucTHUKa 3JIEMEHTOB V A-
rpynnsl. A30T, pacipOCTpaHEHHE B IPUPOAE,
¢bu3nyeckue 1 XUMHUYECKUE CBOICTBA
AmMMHaK, ero Gu3NIecKrue 1 XUMHYECKHUE
CBOICTBA, MTOJIy4CHHUE U IIPUMEHEHUE
ITpaxktuyeckas padora Ne 3 o reme
«ITonyuenne aMmMuaka, U3y4eHHe €ro

CBOUCTBY

A3oTHas KuCoTa, € pusnueckue u

bubmunoreka [JOK
https://m.edsoo.ru/00ade488

bubnuoreka [JOK
https://m.edsoo.ru/00ade64a

bubmorexa [JOK
https://m.edsoo.ru/00ade64a

but6mmoreka [JOK
https://m.edsoo.ru/00ade802

bubnuoreka [JOK
https://m.edsoo.ru/00adea28

bubmoreka [JOK
https://m.edsoo.ru/00adec8a

bubmoreka [JOK
https://m.edsoo.ru/00adec8a

bubmunoreka [JOK
https://m.edsoo.ru/00adeea6

bubnuoreka [JOK
https://m.edsoo0.ru/00adf004

bubmorexa [JOK
https://m.edsoo.ru/00adf180

bubmoreka [JOK



32

33

34

35

36

37

38

39

40

41

XUMHYECKUE CBOMCTBA

Hcnonb3oBaHME HUTPATOB U COJIE aMMOHUSA
B KauecTBE MUHEPaIbHBIX YAOOPEHUH.
XUMUYECKOE 3arpsi3HEHUE OKPY KaroIen
CpeIbl COeTMHEHUSIMU a30Ta

dochop. Okcun pochopa (V) u pochopras
KHCIOTa, (PU3MYECKUE U XUMUYECKUE
CBOICTBA, MTOJTYYECHUE

Hcnons3oBanue hochatoB B KauecTBe
MUHEPAIBHBIX YI00pEHHit. 3arps3HeHne
MIPUPOIHOM cpeapl hochaTamu
Yraepon, paclpocTpaHEHUE B TPUPO/IC,
(busnUecKre U XUMHUECKUE CBOMCTBA
Oxcuppl yriaeposa, ux Gu3nIeckue u
XHUMHUYECKHE CBOMCTBA. DKOJIOTHUECKUE

HpO6HeMLI, CBA3aHHBIC C OKCUJIOM YTIJICpOJa
av)

YroapHas KUCIIOTa U €€ COJIN

[Ipaktrueckas pabota Ne 4 o Teme
"[TonyueHue yrieKucioro rasa.
KauecTBenHnas peakuus Ha kKapOoHAT-HOH"

[lepBoHauyanbHbIE MOHATUS 00 OPraHUYECKUX
BEIIECTBAX KaK O COETUHEHUSIX yTiaepoaa

Kpemuuii u ero coefuHeHus

[Ipaktuyeckast padora Ne 5. Pemenue
OKCIICPUMCHTAJIBHBIX 3a4a4 110 TCME

https://m.edsoo.ru/00adf306

bubmuoreka [JOK
https://m.edsoo.ru/00adf518

bubmunoreka [JOK
https://m.edsoo.ru/00adf68a

bubnuoreka [JOK
https://m.edsoo.ru/00adfc20

bubmmoreka [JOK
https://m.edsoo.ru/00adfd9c

but6mmoreka [JOK
https://m.edsoo.ru/00adfebe

but6mmoreka [{OK
https://m.edsoo.ru/00ae006¢

but6mmoreka [JOK
https://m.edsoo.ru/00aec027¢e

bubmuoreka [JOK
https://m.edsoo.ru/00ae054¢

bubnuoreka [JOK
https://m.edsoo.ru/00ae080a

bubnuoreka [JOK
https://m.edsoo.ru/00ae0bf2
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48
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51

52

53

«Baknen1me HeMeTaJUIbl U UX COCIUHEHUS

Kontponbras padota Ne3 mo teme
«Bakuenme HeMeTaJUIBI U UX COCIUHEHUS)

OO1m1ast XxapaKTepPUCTHKA XUMHYECKUX
3JIEMEHTOB — METAJUIOB. MeTaminueckas
CBSI3b U METAJUIMUECKasi KPUCTAIINYECKast
pemérka. PU3n4YecKre CBOMCTBA METAILIIOB

XHMMHUUYECKUE CBOMCTBA METAJUIOB.
DNEKTPOXUMHUECKUN Psiji HANIPSKEHU I
METAJIOB

OO6u11e cnocoObl MOTYyYEHHUS METAILIOB.
Crnnasel. Beruncnenus no ypaBHEHUAM
XUMUYECKHUX PEAKLUN, ECIIU OJUH U3
pEareHTOB COJAEPKUT PUMECH

IlonsiTHE O KOPPO3UU METAILIOB
Illenounbie METAIIITBI

OKCI/IILI)I W TUAPOKCUBI HATPUA U KaJIUs

II{enouyHo3eMeEIbHBIE METAIUIBI — KANbIUHA U
MarHuu

Bakueime coefuHEeHUSA KLU
O00011IeHIE U CUCTEMATU3ALUS 3HAHUN
JKécTkocTh BOJBI U CLIOCOOBI €€ yCTpaHeHuUs

[IpakTrueckas pabota Ne 6 mo Teme

bubmuoreka [JOK
https://m.edsoo.ru/00ae0el8

bubmuorexa [JOK
https://m.edsoo.ru/00ae103e

bubmoreka [JOK
https://m.edsoo.ru/00ac1156

bubmmoreka [JOK
https://m.edsoo.ru/00ael 156

bubmoreka [JOK
https://m.edso00.ru/00ac1278

bubmorexa [JOK
https://m.edsoo.ru/00ae14b2
bubmuorexa [JOK
https://m.edsoo.ru/00ae14b2

bubmmoreka [JOK
https://m.edsoo.ru/00ael5¢e8

bubmmoreka [JOK
https://m.edsoo.ru/00ael5¢8

but6mmoreka [{JOK
https://m.edsoo.ru/00aec1886

but6mmoreka [JOK
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62

63

64

65

66

"YKEcTKkoCTh BOALI U METOBI €€ yeTpaHeHus"
y

AmoMuHUH

AmMdoTepHbIE CBOMCTBA OKCHIA U
THJIPOKCHU/IA

Kemezo

Oxcupl, THIPOKCUIBI U conn xkenesa (1) n
xenesa (I11)

O0o001IeHNEe U CHCTEMATH3aLKs 3HAHUH
[Ipaktrueckas padota Ne 7. Permenue
AKCIIEPUMEHTAIBHBIX 33a4 M0 TEME
«BaxkHeiiiire MeTalIbl U MX COEIUHEHUI
Brrurcnenus o ypaBHEHUSIM XHMHUYECKUAX
peaKIuii, eciii OJIMH U3 PeareHTOB JaH B
M30BITKE WIN COACPIKUT IPUMECH.
BrrunciieHus MaccoBO OIM BBIX0a
MIPOJYKTa peakiuu

O0001IeHre U cCUCTEMaTU3ALNs 3HAHUI
Konrponsnas padora Ne4 o reme
«BaxkuenIme MeTauIbl U UX COCTUHCHUI
BemectBa 1 MmaTepualnbl B TOBCEIHEBHOM
JKM3HH YET0BEKA

XUMUYECKOE 3arpsi3HEHUE OKPY KAFOIIEH
cpenabl

Posb xuMuM B peIieHUH YKOJIOTHYECKUX
npobiem

PeseprubIil ypok. O6001eHNE U

https://m.edsoo.ru/00aelae8

but6mmoreka [JOK
https://m.edsoo.ru/00aelc64

bubmuoreka [JOK
https://m.edsoo.ru/00aelc64
bubmunoreka [JOK
https://m.edsoo.ru/00ae1d86

bubmunoreka [JOK
https://m.edsoo.ru/00ae35¢6

but6mmoreka [JOK
https://m.edsoo.ru/00ae3de8

bubmuoreka [JOK
https://m.edsoo.ru/00ael750

bubmunoreka [JOK
https://m.edsoo.ru/00ae3{50

bubnuoreka [JOK
https://m.edsoo.ru/00ae4270

bubmmoreka [JOK
https://m.edsoo.ru/00ae4270

but6mmoreka [JOK




cUCTeEMaTu3anusg 3HaHUU

PeseprubIil ypok. O6001eHNE U

67 .
CUCTEMATH3aLMs 3HAHUN

68 PesepBHelit ypok. O6o0eHuE U

cUCTeEMaTHU3alusd 3HAaHUU

OBIIEE KOJIMYECTBO YACOB IIO ITIPOTPAMME

68

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

bubmuoreka [JOK
https://m.edsoo.ru/00adb33c¢

bubmoreka [JOK
https://m.edsoo.ru/00ad9cb2







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI JIS1 YHEHUKA

» Xumus, 8 knacc/ 'abpuensu O.C., OctpoymoB WN.I'., Cnagkos C.A.,
AxnmonepHoe obmectBo «M3naTenscTBo «IIpocBemienne»
* Xumus, 9 knacc/ 'abpuensua O.C., OctpoymoB W.I'., Cnagkor C.A.,

AxnmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

https://resh.edu.ru/for-teacher

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://resh.edu.ru/for-teacher
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