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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboyeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUHU MPENnoaaBaHusl yaeOHOTo npeameTa «XuMus»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOyueHusi, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, YCTaHABJIMBAET 00s13aTEIHHOE MpeIMETHOE CoJiepKaHue,
MpeayCcMaTPUBAET PACIpPENEICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh M3YYEHHUS] XUMHU C Y4E€TOM  MEXKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXHOCTH TMpeAMeTa IS
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a TaKkKe TPEOOBAHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATEIbHOCTH OO0YyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWE XWMHH CIY’)KUT OCHOBOM Il (OPMHPOBAHUS MHPOBO33PEHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMU BEIICCTB B MPHUPOJE, O MYTSAX PEIICHHS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHnne xumuu:

CIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYphI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCUT BKJIaJ] B (JOPMUPOBAHUE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEMU(UKON HAYYHOTO MBIIUICHUS, 3aKJIaJIbIBAeT OCHOBBI
LETTOCTHOTO B3IJIsiIa HA €UHCTBO MPUPObI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPaMOTHOCTH 00YYaOIINXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K PUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B SKOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUM OOECIEUYMBAIOTCA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAHHBIM OTpa)K€HWEM 0a30BOM HAYKH XMMHUH Ha ONPENEIEHHOM dTane e
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coiepKaHus MPOTPaMMBI IO XUMHHA C(POPMHUpPOBaAHA HAa OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CopeprkaHue CKIIAJbIBACTCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
ITOCJIEA0BATEIBLHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOrO YPOBHS:

— a@TOMHO-MOJIEKYJISIPHOTO YUYE€HHSI KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuognueckoro 3akona J[. I. MeHnneneeBa kKak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpelacTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YPOBHSI K JPYyrOMYy, BBITIONHSSA (PYHKIUM OOBSCHEHUS U MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYyYCHHS
M3Yy4aeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MIPEACTABIICHNS] O XMMHYECKOM COCTABIAIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CHCTeMHOW NpPUPOJbI, IIEHHOCTHOTO OTHONIIEHHUS K HAay4YHOMY 3HAHHUIO U
MeTOoJaM TO3HaHMUS B Hayke. M3ydeHue XUMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAaHWN W3 paHee HW3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyX alolmuid Mupy,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kimacey.

[Ipy wu3ydyeHUH XUMHUM TPOUCXOAUT (DOPMHUpPOBAHME 3HAHUN OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JIEATEIIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBHI.
3amaya y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HAHUN — BaKHEUINX (PaKTOB, IMMOHATHM, 3aKOHOB M TCOPETUUCCKHUX IOJOKESHHM,
JOCTYIIHBIX 00OOIIEHUIT MHMPOBO33PEHUYECKOr0 XapakTepa, s3blka HAyKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKHUX PEaKIHii, B (OPMUPOBAHUH U PA3BUTUHU MO3HABATENbHBIX YMEHHUN U
UX T[PUMEHEHWU B YYEOHO-IIO3HABATEIILHOW M y4eOHO-UCCIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3Ha4YeHHE MPUOOPENTU TaKUE 11T, KaK:

— (opmupoBaHHe MHTEIUIEKTYaJlbHO PA3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY TPUHATHUIO PEUICHUH,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HampaBJCHHOCTh OOYy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
oOyJaromuxcss K CaMOCTOSITEIbHOM MMO3HABATEIbHOU JEATENBHOCTH, HAYYHBIM
MeToJlaM MO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrnieyeHune yCIOBH, CIOCOOCTBYIOIIMX MPUOOPETEHUIO O0YHArOIIMMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), MUMEIOIUX YHUBEPCAIbHOE 3HAUCHUE IS
Pa3IMYHbIX BUJOB JIE€ATEIBHOCTH;

— (¢opmupoBanue o0Omed (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
TPaMOTHOCTH, B TOM 4YHCJIE YMEHHA OOBSICHATH W OLIEHUBATH SIBICHUSA
OKPY’KaIOIIEer0 MHpa, WCIOJB3YS 3HAHWS U OIBIT, MOJyYEHHBIC MPH H3yYCHUU
XMUMHH, TPUMEHATh UX IpPU PEIIEHUH NpoOJeM B TMOBCEJHEBHOW XKHU3HU MU
TPYZIOBOM JIE€SITEIIBHOCTH;

— (QopmupoBaHue y O0Oyyaroumxcsd T'yMaHUCTHUECKUX OTHOILIEHU,
NOHMMAaHUS LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
LEJeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JEATENIBHOCTH B IEJSIX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHOMN Cpeabl;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHS OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY NpOGuis U HAmpaBIECHHOCTH AAbHEHIIIETO
oOy4eHus.

OOwiee YMCIO YacoB, OTBEAEHHBIX I M3yUyeHUs XHMHUU Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3ziesieHus CMECei.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BeliecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudeckas ¢opmyna. BaJeHTHOCTP aTOMOB XHUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBAa CcocTaBa BewlecTB. (OTHOcHUTENbHAsT aTOMHas Macca.
OTHOcuTENnbHAsT MOJIEKYJIsIpHAasi Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €AMHUI[ BemiecTBa. Pacuétel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

Du3NYECKUE U XUMHUUYECKUE SBJICHUS. XUMHUECKas peakiuus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOW MOCY/I0H, MpaBuUiaMu padoThl B JabopaTopuu U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMHUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTCHUE M KOHJCHCAIMS BOJbI) U XMUMHUYECKUX (TOpPEHHE CBEYH, MPOKAJTUBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMHUCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pa3jokeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
meau (I1) mpu HarpeBaHuu, B3aMMOJCHCTBHE kelie3a ¢ pactBopoM coyit meau (11),
U3Y4YeHHUE CIOCOOOB PA3JICICHHs] CMECE: C MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BbITIApUBaHUE, AUCTHWLIAIMA, XpoMaTorpadusi, MPoBEACHNE OYUCTKH MMOBAPEHHOMN
COJIM, HaONIOAEHWE W  ONUCAaHUE  Pe3ylbTaTOB  IPOBEICHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopon — anemMeHT U mpocToe
BelecTBo. Haxoknenuwe kucimopoia B TpUpoAe, (DU3MYECKUE U XUMUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue xkucnopona. CrocoOsbl



MOJIYYCHHUST KUCIIopoda B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTportHas MoAuGUKAIIS KACIOPOaa.

TemnoBoit 3¢(}eKT XUMHUECKON peaklud, TEePMOXUMHUYECKUE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bonopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bogopona B
npupoae, GU3MYECKHEe ¢ XUMHUYECKHE CBOWMCTBA, MPUMEHEHHE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBa BOnbl. Boma kak pactBoputelib. PacTBOpEI.
HacplllieHHbIE M HEHACBIIIEHHBIE PacTBOPHI. PacTBOpUMOCTH BEIIECTB B BOJIE.
MaccoBasi 107151 BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpoB B IpUpOJI€ U B KU3HU 4YeloBeka. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coieoOpasywomiue (OCHOBHBIE, KHUCJIOTHBIC, aM{(OTEpHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcHoBanus. Knaccudukanuss ocCHOBaHMM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHuA. HomeHknatypa ocHoBaHni. PU3MYECKHE W XHUMHYECKHE CBOMCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa coseil. @U3NYECKUEe U XMMHUYECKUE CBOMCTBA COJICH.
[lonyuenune cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OMPEIECIICHUE COECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aMMOJICHCTBUSI BEIIECTB C KHUCJIOPOJAOM M YCIOBUSI BO3HUKHOBEHUS U
MpeKpalleHuss TopeHus (Mmokapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHE), B3aMMOCHCTBHE Bojopona ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJIEHUE OOpa3IlOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBHIO, IPUTOTOBIIEHUE pPACTBOPOB C OMNPEIEIEHHON
MacCOBOM J0JIel pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METaJLIAMU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAIIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
u3ydyeHue B3aumozeiictBusa okcuga menu (IlI) ¢ pacTBopoM cepHOW KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COEIMHECHUI.

IMepuonuueckui 3axkoH u Ilepumoguueckass cucremMa XUMHYECKHX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIIMHU

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMUYECKUX 3JeMeHTOB. lloHsiTHe O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIC METaJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnonmueckuit 3axoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEepuoAHas  (OpPMbI
[Tepuonnueckoii cucrembl xumuueckux 3nemeHToB [[. . Menneneesa. Ilepuoas
u rTpynmbl. OuU3WyecKUd CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oTomnel. DnekTtponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OYEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuonnueckoin cucremsl J[. M. MenneneeBa. XapakTepuCTUKAa XUMHUUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyIaM U epuoaam.

3nauenue [leprnoanueckoro 3akona u [leppoanvyeckoil CUCTEMbI XUMHYECKHUX
JJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisipHass W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

Crenenb  okucieHus.  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Ipornecchbl OKMCIEHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

H3y4eHHEe OOpaslloB BENIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBUE
TUIPOKCHAA LHMHKA C pPACTBOPAMHM KHUCJIOT W IIEJIOYEH, TMPOBEJACHUE OIMBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAMHEHNUS).

Mesicnpeomemnmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYIIECTBJISIETCS. 4Yepe3 HCIIONB30BAHUE KaK OOIMMUX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAy4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (GU3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHETHI, 3BE31bI, COHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnonmueckuit 3axoH. [leproguueckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUA U HX
COCMHEHUM B COOTBETCTBUU C TIOJOXKEHHEM 3JIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOECHHUEM MX aTOMOB.

CrpoeHre BellecTBa: BHIBl XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IUYHBIM KJaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHUUYECKUX BEUIECTB.

Knaccudukaiuysa XuMA4ecKUX peakiuii Mo pa3audHbIM MPU3HAKaM (IO YUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TerioBomy 3ddekty, Mo
W3MEHEHUIO CTENEHEeW OKMUCJICHUSI XMMUYECKHX AJIEMEHTOB, N0 0OpPaTUMOCTH, MO
YYaCTHUIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHMUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsATHEe 0 TOMOTeHHBIX M TeTepOTeHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMSAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIBLHOM peaKIuu. CocraBiieHue ypaBHEHHUI



OKHCJIMTEIbHO-BOCCTAHOBUTENIbHBIX ~ PEAaKUU C  HCHOJB30BAHUEM  METOJIa
3JIEKTPOHHOTO OanaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMH4eckoil csizu. CteneHp auccounanuu. CUIIbHbBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHbIe peakiii Ha HOHBL. [[OHATHE O THAPOIINU3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHME C MOJEIISIMA KPUCTALUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BCII[ECTB — METAIOB W HeMeTaUIoB (Tpadura W anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOW pEaKIuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE HIIEKTPOIPOBOTHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa AWCCOLMALMU KHUCIOT, IIEJIOYEed H  COJIeU
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIONIUX ~ MPU3HAKK  TMPOTEKaHUs  peakiuil  HOHHOro  OOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX  PEaKUUU
(ropeHue, peakiuu pa3fioKEHUs, COSUHEHHUs), pAcliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C I[OMOIIBIO KAYECTBEHHBIX pPEAKIMA HA HOHBL, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemerajuibl 1 UX COeAMHEHUS

OO6mast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHoB. XWMHUYECKHE CBOWCTBA Ha MOpUMEpe  XJiopa
(B3aUMOJEHCTBHE C METaUlaM{, HEMETaUIaMy, IIeJI0YaMH). XJIOPOBOJOPO/I.
CossiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJydyeHHE, NpuUMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBeKa. BaXHEWIHWe XJIOpUIbl U HX
HAXOXJCHUE B MPUPOJIE.

Oo6mas xapakrepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUYECKUE CcBoOMCTBa. OKCHUIBI CEepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENST Kjacca KHCIOT W chenupuieckue). XHWMHUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOco0a MOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOTHI, KAYECTBEHHAS pEAKLMS Ha



cyiabdaT-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHUpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COECIMHEHHUSIMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €T0 MPEA0TBPAIICHHUS.

OOmast xapakrepucTuka 37eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTEMEHU OKHUCIECHUS. A30T, paclpOCTPAHEHHUE B MPUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
dusznyecKkre u XMMHUYECKHE CBOMCTBA, OMyYeHUe U mpuMeHenne. Coiau aMMOHuS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  chenudpuyecKue).
Hcrnonb3oBaHWEe HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHMHEpAJIbHBIX
yIo0peHnil. XuMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpebl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapaKTEpHBIE  CTEIIEHH  OKUCJIEHHUSA.  YIJIEpoAd,  aJUIOTPOIIHBIE
Moau(pUKalMM, PACIpOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoiicTtBa. Ancopouus. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
du3nueckue M XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyY€HUE U MPUMEHEHHE. DKOJIOTMYECKUE MPOOJEMBbl, CBA3aHHBIE C OKCUIOM
yraepona (1V), rumoresa riao6ambHOrO TOTEIJICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJiyueHue U mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUILIMHE, TPOMBIIIIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHble HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl UX mepepaboTku (OE€H3MH), UX POJb B OBITY M IPOMBIIUIEHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU BAXKHBIX BEILIECTBAX: XKMpax, OeKax, yriieBojax — 1 ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero ¢usnueckue W XHUMHYECKHME CBOWCTBA, IMOIY4YEHUE U
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpeacTtaBieHuss 00
okcusie kpemaus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIOIb30BaHUE B
ObITY, B MPOMBIIUICHHOCTH. BaxxHeine cTpouTelbHble MaTepHallbl: KepamHKa,



CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipobaembr 6€30macHOr0 MCIOIb30BaHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
WX TIPOTEKAHWsI, OIBITHI, OTpaKaIMNe (PU3NUYECKHE W XUMHUYECKHE CBOMCTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIOB), HAOIOICHUE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACHCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4YEHUE XHMHYECKHX CBOMCTB
pa30aBJICHHOI CEepHOM KUCIOTHI, MPOBEICHNE KAUeCTBEHHON peaKIK Ha Cyibdar-
WOH W HaOJIOJieHWEe TNpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJICHHE C (PU3UYECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHHH (BO3MOXKHO HCIIOJIb30BaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U PochaT-uoOH U M3YyYEHHUE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICHCTBUE KOHIIEHTPUPOBAHHON a30THOW KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3yUYCHHE Mozenein
KPUCTAUIMYECKUX peIIETOK aiMasza, rpadura, ¢yiepeHa, O3HAKOMIICHUE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MoJyueHue, coOupaHue, pacro3HaBaHUE M U3y4YeHUE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIUKATHOM MPOMBIIIICHHOCTH, PEIICHHE HSKCIEePUMEHTAIBHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux TmnonoxeHus B llepmogmyeckor cucrteMe xumuueckux daeMmeHTtoB J[. W.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtamuyeckas CBS3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  DJEKTPOXUMUYECKHMH  PAX
HaMpsHKeHUH MeTawioB. du3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CIIOCOOBI TIONTy4eHHUs] MeTauioB. [loHATHE O KOPpPO3WU METAIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B llepuoanyeckon cucreme XMMHUYECKHX
anemeHToB . . MenaeneeBa, CTpoeHHE MX aTOMOB, HAXOXICHUE B MNPUPOJIE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl u



TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne WIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuoanueckont cucreMe xumuueckux aneMeHToB JI. 1. MenneneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kaiblus. BaxuHelmne coequHeHHs KalblUsl (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10keHre B [leproindeckoi CuCTeMe XUMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
aJIIOMMHMUSI.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoeHHE aroma, HaxoXxJacHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI M conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBaMH, H3y4YCHHE  pE3YJbTATOB  KOPPO3UM  METAIOB  (BO3MOKHO
WCIIOJIb30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOXKHO  HCIIOJIb30BaHHE  BHJICOMATEPHAIIOB), TMPHU3HAKOB  IPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, aIFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HabMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH WOHAaMU HATpusi, Kalus MW Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THMAPOKCUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a71a4 1Mo TeMe «Baxknenime
METAaJlJIbl U UX COCAMHCHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

BemecTtBa m marepuansl B IOBCEAHEBHOW >XU3HM YeloBeKa. besomacHoe
MCIIOJIB30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMun B pemieHun 3K0JIOrHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

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

Mexcnpeomemmnoie ceasu



Peanuzanmsi MeXNpeaMETHBIX CBSI3€M MPU HM3yYEeHWH XHMHH B 9 Kiacce
OCYILIECTBIISIETCSl 4e€pe3 HCIOJb30BaHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHATUH, TaK U TOHATHH, SIBJSIOMUXCS CUCTEMHBIMH JIUIS OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IMKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAy4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJCIUPOBAHNE, HW3MEPEHHE, MOJENb, SBIICHHE, ITAPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
W30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUYECKUN 3apsiji, MPOBOJHUKH,
MOJIYIIPOBOJTHUKH,  TUAJCKTPUKHA, (POTOAIEMEHT, BEIIECTBO, TEJO, OOBEM,
arperaTHoe COCTOSIHUE BEIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAITUNYECKast
peméTKa, CruiaBbl, (PU3MUECKUE BEIUYUHBI, €IUHUIBI W3MEPEHHS, KOCMHYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpEHMS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIHLHBIC BEIIECCTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
M0JIE3HBIE UCKOIAeMbIe, TOTLIMBO, BOJAHBIC PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJCTBOBaTbCA CHCTEMOM TO3WTHUBHBIX ILIEHHOCTHBIX OpPUEHTALUN H
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUS 3HAYEHUS XMMHUYECKOM HAyKH B JKA3HU
COBPEMEHHOT0 OOIIEeCTBa, CIOCOOHOCTH BIAJIETh JOCTOBEpPHOUW HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHMUS:

IPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax UM MpaBWIaX MEXKIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOUM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIbHBIX 3aJlay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW y4yeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKU WU COCTABJISIOLIME
OCHOBY [l TIOHMUMAaHUSI CYIIHOCTH HAYYHOW KapTUHBI MUpa, MPEJICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUM I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IacMbIX IMPOIIECCOB M SBIICHHM,
MO3HaBaTeNbHON, MH(GOPMAIIMOHHOW M YUTATEJIbCKOW KYJIBTYpPhI, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPAaBOYHOU



JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYeHUI0 W TMO3HAHUIO, JTI0003HATEIHHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAaHHUE IIEHHOCTH W3HW, OTBETCTBEHHOTO OTHOUIEHUSI K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOJIIOJICHUST TpaBui OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMHUYECKHMH BEIIECTBAMU B OBITY M pPEaIbHON KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil U Tpyda pa3InyHoro posa,
YBaXEHUE K TPyAYy U pe3ylbTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30BaHus C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aJalTUPOBATHCS B MPO(ECCUOHATBHOU CPEIE;

6) IK0JIOrNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU II€JIECO00pa3HOE OTHOIIEHHWE K NPUPOJIe KaK HCTOUYHUKY
YKU3HHM Ha 3emJle, OCHOBE €€ CyIIECTBOBaHUS, IOHUMAaHUE LIEHHOCTU 30POBOIO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXHMYECKOMY 30POBbIO, OCO3HAHME LIEHHOCTH COOJIIOICHHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMU, a TAK)KE B CUTYaLUsX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJydaeMble NMPU HU3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH TPUPOIHON CPENOM, I MOBBIIIEHUS
YPOBHSI  3KOJIOTMUYECKOM  KYyJIbTYpbl, OCO3HaHUS TIJ00AaJbHOTO  Xapakrepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaTbCS UM B ITO3HABATEJIBHOM,
KOMMYHUKATUBHOM U COLMAJILHOM ITPAKTHKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeaMETHBIX pE3yJNbTATOB BBIJIEISAIOT 3HAUMMbIC JUIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyYHble TMOHATHS (3aKOH, TeEOopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYTOe.), KOTOpbIe
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJIAIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, PETYJISATHBHBIC), KOTOpPHIE 0O€CIeunBarOT (PopMUpOBaHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATh CMBICI XUMHUYECKUX MOHSATHH (BBIACIATh WX XapaKTEpHBIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMKA XUMHUYECKHUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKHE pacCyXAeHUs (MHAYKTHUBHBIC, JICTYKTHUBHbIC, 10 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METanpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJIEIIN, UCIIOJIb3yEMbIE B XUMUU,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUh — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISIBIATh M XapaKTEPU30BaTh CYIIECTBEHHbBIC
MPU3HAKU U3YyYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIUMN,
BBIBIIAITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciie1oBaTeIbCKHE JeCTBHUSI.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3ysbTaT, PopMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOWpATh, AHAIU3UPOBATH W HWHTEPIPETUPOBATH HUHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOJYyYaeMyI0 W3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcel WHTepHETa), KPUTHUYECKH OIEHWBATH IMPOTHBOPECUUBYIO U
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBITIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPO aKTUBHOTO HCIIOJIb30BaHUS PA3JIMYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOHWHALMSIMU;

YMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
HCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHHMKAaTHBHBIC YHHBEPCAJIbHBIC Y4eOHbIe NeHCTBHA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JEATEIbHOCTH B YCTHBIX M IIMCBMEHHBIX TEKCTax; JEJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUSI Y4E€OHOTrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbBHOM W MCCIENOBAaTEIbCKOM  JEATENBHOCTH  IPU  PELICHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHON pabOTHI U Apyrue).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Hanbosee 3(PpPeKTUBHBbIE CIOCOOBI peleHUs] YYeOHbIX U
MO3HABATENIbHBIX 33Ja4, CaMOCTOSITEIbBHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MIPEJIOKEHHBIM  QITOPUTM JEHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3ysibTaTa 3asBJICHHOW II€JIM, YMEHUE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS Hay4yHbI€ 3HAHUSA, YMEHUS U CIOCOObI



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JEATeIbHOCTH 1O  MOJYYEHHID HOBOTO  3HAHUS, €ro HWHTEpIpEeTaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xonIiy oOydenus B 8 kiiacce npeMeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOHAS), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0JIs1 XUMUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMHUYECKasT PEaKIus, KIacCH(UKAIUSI PEaKIuid: PpPEeaKinu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIMU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A EKT peakiinm,
AIpO aToOMa, AJIEKTPOHHBIM CIOM aroma, aToMHas OpOUTallb, PaIUYC
aToMa, XUMHUYECKasl CBsI3b, MOJISIPHAs W HEMOJSpHAas KOBAJICHTHasi CBS3b,
VMOHHAs CBA3b, MOH, KaTUOH, aHMOH, PACTBOP, MAccoBas J0Ji BeEIlEeCTBa
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITh 3TU TIOHATHUS MPU OMKUCAHUU BELIECTB U UX MPEBPAIICHUN;

e HCIOJb30BAaTh XHWMHUYECKYIO CHUMBOJMKY JJII COCTaBJICHHS (HOpMYT
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K OMNPEAEIEHHOMY KIIACCy COEIMHEHUU IO
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbiBaTh cMbIci Ilepuoanueckoro 3akona JI. WM. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX MoJioxkeHusi B llepuonuueckoit cucreme,
3aKOHOB COXpPAHEHHS MAacChl BEIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnma)y, maneie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmuie «llepumomnueckas cucTteMa XuMmudeckux diemernToB [J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB U 3apsij spa, 00IIee YUCIIO AIICKTPOHOB
U pacTpeeiCHUe UX 0 SJEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapakTepu3oBaTh (OMUCHIBATh) OOIME XUMHUYECKHME CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasi OMUCAHUE MPUMEPaMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMUYECKUX MPEBpallleHUd B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W  MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIBHON NEATCILHOCTH — aHAJH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(ukaiuio,
BBISIBJICHUE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHUS] CBOMCTB
BEIIECTB M XHUMHUYECKUX PpEaKIUil, EeCTECTBEHHO-HAyYHbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peasibHBINA U MBICIICHHBIN);

ClIieoBaTh  NpaBWIaM  [OJIb30BAaHUSA  XMUMHYECKOM  TMOCYI0ll U
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHX OTBITOB IO TOJYYEHUIO H COOMPAHHIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECITEHHOM MAacCOBOW JIOJIEM PAaCTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHWIO PACTBOPOB IMIEIOYECH U KHUCIOT C MIOMOIIBIO0 MHINKATOPOB
(;rakmyc, dheHondraient, METUIOPAHXK U JIPYTHUE).

K xonIy oOydeHnus B 9 kjiacce npeIMETHBIC PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHSATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJI0’)KHOE€ BEIIECTBO, BAJCHTHOCTb, SJIEKTPOOTPUIATEIBHOCTh, CTETEHb
OKHUCJICHHS, XUMUYECKasl PEaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU d(PdeKT
peakiuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAST IUCCOLMALMSA, PEAKUMA HOHHOIO
oOMeHa, KaTaJiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMHM, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME U  BOCCTAaHOBJIEHUE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMUYECKas CBs3b (KOBAJICHTHAs, MOHHAS,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSTh 3TU OHATHUSA MPU ONMCAHUU BEILIECTB U UX MPEBPAILICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

ONPENIEeNATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOrO COCTaBa, MPUHAICKHOCTh BEIIECTB K
ONpeNeIEHHOMY KJIacCy CO€IMHEHUU 1o ¢dopmyiaM, BHJI XHUMHYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOIO BEILIECTBA;

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATh U XapaKTepU30BaTh
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBI XUMHYECKUX HIIEMEHTOB:
paznuyaTh MOHATHUS «TJaBHas noArpynna (A-rpymnma)» U «1modoyHas
noarpymnmna (b-rpynma)», manble u  OoNbIIME TEPUOJABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHde HMX T0 DJIEKTPOHHBIM  CJI0SIM), OOBSCHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COEIUHECHHI B
npejenax MajblX NEPUOJIOB M TJIaBHBIX MOATPYHI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YMUCIy U COCTaBY YYacCTBYIOIIMX B pPEaKIUU
BEII[ECTB, MO TEIJIOBOMY 3(PEKTy, MO0 U3MEHEHHUIO CTENEHEH OKHCIICHHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIU(DUUECKHE XUMHYECKHE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OIMNHUCAHUE
NpuUMepaMHl MOJICKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUS BJEKTPOIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIMA HOHHOIO



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMU PA3INYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIHTEIIbHO-BOCCTAHOBUTEIBHBIX —PEAKITUI
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OaraHca dTUX PEaKIIHii;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBpAIICHUN B Pa3IUIHBIX
YCIIOBHSIX;

BBIUUCTIATh OTHOCHUTENBHYIO MOJIEKYJISAPHYI0O H  MOJSIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCIMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMUYECKON PEaKITNN;

coONM0JaTh  MpaBWja  MOJb30BAaHUA  XMMHYECKOM  MOCyAod |
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpaimieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYEHUI0O W COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEaKIMH, TOATBEPIKTAIOIINE  KAYeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIbHON JEATEIbHOCTH — aHaJIHU3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I U3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAyYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHe, MOJCIUPOBAHUE, IKCIICPUMEHT (pealbHBIA |
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
HaunmenoBanue KoangecTBO yacoB

Ne duaekTpoHHbIe (LM poBHIE) 00pa3oBaTebHbIE
pa3aenoB U TeM KonTposabHubie IIpakTuyeckue

n/n Bcero pecypcbl
NPOrpamMMbl padoThI padoTbI

Paznea 1. [lepBoHayaibHble XUMUYeCKHE OHATHS
XHUMHUS — Ba)KHas
0011aCcTh
eCTECTBOSHARIS M Enunast kommekuus 1MQPPOBEIX 00pa30BaTEIbHBIX

1.1 . 5 2 . - i
IpAKTHYECKOR p;)cprOB http.u//school collection.edu.ru/
- e e -
ESTENLHOCTH JiepaibHbIN LIEHTP I/I_H(i)OpMaLII/IOHHO
obpasoBaTenbHBIX pecypcoB http://fcior.edu.ru/
yeJoBeKa
BemecTtBa n
1.2 15 1

XUMHUYECKUE PEAKIIUU

Hroro no pazneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB

Boznyx. Kucnopoz.

21 [TonsTHe 00 okcHmIax 0

59 Bonopon.Ilonstue o 8 1
KHCJIOTaX M COJISX
Bopna. PactBopsl.

2.3 [TousiTue 00 5 1 1
OCHOBaHHSX
OCHOBHBIE KJIACChI

2.4 HEOPraHUYECKUX 11 1 1

COeTUHEHUN

®enepanbHblii moptan «Poccuiickoe oOpazoBaHUe»
(http://www.edu.ru/)

-DenepabHLIN LEHTP DJICKTPOHHBIX
oOpasoBarenbHbIX pecypcos (http://eor.edu.ru/)
-ApxuB yueOHBIX IPOTrpaMM
u npesenrarmi (http://www.rusedu.ru/)

-Buneoypoku 0 IKOJbHBIM
npeaveram InternetUrok.ru (http://interneturok.ru/)



http://school-collection.edu.ru/
http://fcior.edu.ru/
http://www.edu.ru/
http://eor.edu.ru/
http://eor.edu.ru/
http://eor.edu.ru/
http://www.rusedu.ru/
http://www.rusedu.ru/
http://www.rusedu.ru/
http://l.120-bal.ru/m:%5c%C2%A0%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BF%D0%BE%C2%A0%D1%88%D0%BA%D0%BE%D0%BB%D1%8C%D0%BD%D1%8B%D0%BC%20%D0%BF%D1%80%D0%B5%D0%B4%D0%BC%D0%B5%D1%82%D0%B0%D0%BC
http://l.120-bal.ru/m:%5c%C2%A0%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BF%D0%BE%C2%A0%D1%88%D0%BA%D0%BE%D0%BB%D1%8C%D0%BD%D1%8B%D0%BC%20%D0%BF%D1%80%D0%B5%D0%B4%D0%BC%D0%B5%D1%82%D0%B0%D0%BC
http://interneturok.ru/

Hroro no pazneny

30

Pasznea 3. [lepuognueckuii 3axon u [lepuogudeckas cucrema xumuueckux 3jaemMenToB /. M. MengeneeBa. CTpoenune aToMOB.

Xumuuyeckasi ¢cBsizb. OKHCINTEILHO-BOCCTAHOBHTEIbHbIE PC€aAaKIHH

[epuoauueckuii 3aK0H TectupoBanue on-line: 5-11
u [lepronuueckast kiaccsl: http://www.kokch.kts.ru/cdo/
CHCTEMA XUMIUIECKITX -ITyreBoauTENb «B MHpE HAaYKH» JUIST
31 snementos J1. 1. / IIKONBHUKOB: ttp://www.uic.ssu. samara.ru/~nauka/
Memzeneesa. -MerasHuukioneus Kupnina u
Cr Medoaus: http://mega.km.ru/
poeHue aToma : " i
-Caiit sanmknonenuii: http://www.encyclopedia.ru/
-ONeKTpOHHBIE  O0pa3oBaTelIbHBIE  PEeCypChl K
yuyeOHMKaM B EnuHoW Koyutekmmu WWW.School-
XuMuyeckas CBS3b. collection.edu.ru
OKHCITHTENLHO- -baza pgaHHBIX »JIeMeHTOB EauHON  KOJUICKIIMH
3.2 8 2 u(POBBIX 00pa3zoBaTeIbHBIX pecypcoB
BOCCTaHOBUTEIBHBIE :
S — (http://www.opencla_ss.ru/colIectlon),
http://school-collection.edu.ru/
-Ilegaroruueckas Mmacrepckast «OTKPBITBIA YPOK»
(http://xn--ilabbnckbmcl9fb.xn--plai/
Hroro no pazneny 15
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO 68 5

YACOB I10 ITPOTPAMME



https://infourok.ru/go.html?href=http%3A%2F%2Fwww.kokch.kts.ru%2Fcdo%2F
https://infourok.ru/go.html?href=http%3A%2F%2Fwww.uic.ssu
https://infourok.ru/go.html?href=http%3A%2F%2Fsamara.ru%2F~nauka%2F
https://infourok.ru/go.html?href=http%3A%2F%2Fmega.km.ru%2F
https://infourok.ru/go.html?href=http%3A%2F%2Fwww.encyclopedia.ru%2F
https://infourok.ru/go.html?href=http%3A%2F%2Fwww.school-collection.edu.ru%2F
https://infourok.ru/go.html?href=http%3A%2F%2Fwww.school-collection.edu.ru%2F
http://www.openclass.ru/collection
http://school-collection.edu.ru/
http://открытыйурок.рф/

9 KJIACC

KoanuecTBo 4acoB

Ne HaumenoBanue pa3jiesioB JuaexkTpoHHbIe (HU(poBbHIE) 00pa3oBaTebHbIE
Kourpoubnbie IIpakTHyeckue
n/n H TeM MPOrpaMmbl Bcero pecypchbl
padoThI padoThI
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuu
[ToBTOpEHME 1 yriyOJIeHHE
1.1 3HAHUH OCHOBHBIX Pa3/ciioB 5 1
Kypca 8 Kiacca Enunas xomnekius mugpoBbIX 00pa30BaTEIbHBIX
pecypcos http://school-collection.edu.ru/
OcHOBHBIE 32aKOHOMEPHOCTHU ™
1.2 . 4 -denepanbHbIA LEHTP nH(pOpMaIMOHHO-
XUMHHCCKHUX peaKitin oOpazoBatenbHbIX pecypcoB http://fcior.edu.ru/
DIIEeKTPOTUTHIECKAS
1.3 nuccoruanyst. XuMHUYECKUeE 8 1 1
peaKkIuu B pacTBOpax
Htoro no pazneny 17
Pa3nen 2. HemeraJuibl M MX cOeTUHEHUS
OO01mas xapakTepuCTHKa
2.1 XUMHUYECKHUX DIIEMEHTOB 4 1 . .
VIIA r ®enepanbHblil moptan «Poccuiickoe oOpa3oBaHue»
TPy 1 aTOTCHBI (http://www.edu.ru/)
OOuast xapakTepUCTHKA -DenepaabHBIN LICHTD SJIEKTPOHHBIX
29 XUMHYECKHUX DIIEMEHTOB 5 o0pazoBarenbHbIX pecypcos (http://eor.edu.ru/)
' VIA-rpynmnsl. Cepa u eé -ApxuB Y4EOHbBIX porpamm
COeIMHEHHS u npesenranmii (http://www.rusedu.ru/)
O61m1as XapaKTepHUCTHKA -Buaeoypoku O IIKOJHHBIM
)s N IMIUCCKIX YICMCHTOR , . npeameram InternetUrok.ru (http://interneturok.ru/)

VA-rpynmnsl. A3oT, hocdop
Y UX COCAMHEHHS



http://school-collection.edu.ru/
http://fcior.edu.ru/
http://www.edu.ru/
http://eor.edu.ru/
http://eor.edu.ru/
http://eor.edu.ru/
http://www.rusedu.ru/
http://www.rusedu.ru/
http://www.rusedu.ru/
http://l.120-bal.ru/m:%5c%C2%A0%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BF%D0%BE%C2%A0%D1%88%D0%BA%D0%BE%D0%BB%D1%8C%D0%BD%D1%8B%D0%BC%20%D0%BF%D1%80%D0%B5%D0%B4%D0%BC%D0%B5%D1%82%D0%B0%D0%BC
http://l.120-bal.ru/m:%5c%C2%A0%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BF%D0%BE%C2%A0%D1%88%D0%BA%D0%BE%D0%BB%D1%8C%D0%BD%D1%8B%D0%BC%20%D0%BF%D1%80%D0%B5%D0%B4%D0%BC%D0%B5%D1%82%D0%B0%D0%BC
http://interneturok.ru/

OO0mast xapakTepuCTHKA

XUMHYECKHX 3JICMEHTOB
2.4 8 1 2
IVA-rpynnsl. Yriepon u

KpCMHI/Iﬁ N UX COCAUHCHUA

Hroro mo pazueny 25
Pa3zgen 3. MeTaJJIbI M BX COeIUHEHU S
3.1 OO11Me CBOMCTBA METAJIIIOB 4 TectupoBanue on-line: 5-11
ximaccel: http://www.kokch.kts.ru/cdo/
-IIyreBoaurens «B MHpE HAyKu» I
MIKOJIEHUKOB: NP //Www.uic.ssu. samara.ru/~nauka/
-MerasHuuknoneaus Kupunna 51
39 Baskueiiiye MeTaIbl U UX 16 L 5 Medoaust: http://mega.km.ru/

' COoeqMHEHHs -Caitt sHnukionenuii: http://www.encyclopedia.ru/
-OneKTpoHHbIE  00pa3oBaTelIbHBIE PECYPCHl K
yueOHukam B Epumnol kommekimu Www.school-
collection.edu.ru

Hroro mo pazueny 20

Pa3nen 4. Xumus n okpy:kawmasi cpeaa
-baza naHHBIX DdnemeHTOB EnMHON KOJUIEKUIUU
M (POBBIX 00pa3oBaTeNbHbIX pecypcoB

BemiecrBa 1 MaTepualibl B (http://www.openclass.ru/collection),
41 3 ) -
JKHM3HU YEIIOBEKA http://school-collection.edu.ru/
-Ilenarornueckas mactepckas «OTKPBITBIA YPOK»
(http://xn--ilabbnckbmcl9fb.xn--plai/
Hroro 1o pasneny 3

PeszepBHoe Bpems 3



https://infourok.ru/go.html?href=http%3A%2F%2Fwww.kokch.kts.ru%2Fcdo%2F
https://infourok.ru/go.html?href=http%3A%2F%2Fwww.uic.ssu
https://infourok.ru/go.html?href=http%3A%2F%2Fsamara.ru%2F~nauka%2F
https://infourok.ru/go.html?href=http%3A%2F%2Fmega.km.ru%2F
https://infourok.ru/go.html?href=http%3A%2F%2Fwww.encyclopedia.ru%2F
https://infourok.ru/go.html?href=http%3A%2F%2Fwww.school-collection.edu.ru%2F
https://infourok.ru/go.html?href=http%3A%2F%2Fwww.school-collection.edu.ru%2F
http://www.openclass.ru/collection
http://school-collection.edu.ru/
http://открытыйурок.рф/

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME
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HOYPOYHOE IINTAHUPOBAHHUE
8 KUIACC

[TocpencTBoM M3yueHHs peaMeTa « XUMHUs» PeaTu3yloTCs JaHHbIe BUABI U ()OPMBI IIEIarOTMYECKOr0 BO3ICHCTBHSI HAa 00YJarOIIUXCS:

v MPUBJICUCHUE BHUMAHHUS 00yJaroIIuXcs K 00CyX1aeMol Ha ypoke HH(DOpMaIIHH;

v o0y IeHue 00yJaronuxcs CoOI0aaTh MpaBuIa

v 00IIeHUs cO CTapmUMH (TTearori4eCKUMU paOOTHUKAMH) M CBEPCTHUKAMH (00YyUYaIOIIUMHUCH ),

v MCIIOJIh30BAaHNE BOCIUTATEIBHBIX BO3MOKHOCTEH COIep:KaHus y4eOHOT0 IpeMeTa yepes3 Mo 100p COOTBETCTBYIOIIUX TEKCTOB IS
YTEHUS, 3a/1a4 JUIs PELICHHUS,

v BKIJIFOUEHHUE B YPOK HTPOBBIX MPOLIEAYP, KOTOPHIE IIOMOTAIOT MOIEPKATh MOTUBAITUIO O0YYAIONIUXCSI K TIOTYICHUIO 3HAHUM,
HAJI)KMBAHUIO TIO3UTUBHBIX MEXIIMYHOCTHBIX OTHOIICHUH B KJIACCE, TOMOTAIOT YCTAHOBJICHUIO TI0OpOXKeIaTeaIbHONH aTMOC(ephl BO BpeMst
YpOKa;

v MPUMEHEHHE Ha YPOKE MHTEPAKTUBHBIX (POPM PaOOTHI C 00YYAIONMIMMHUCS: HHTEIUICKTYaIbHBIX UTP, CTAMYJIUPYIOLIMX TTO3HABATEILHYIO

MOTHBAIIHIO O0YYArOIINXCST; TUCKYCCHUN, KOTOPBIC AT 00YYAOIIMMCS BO3MOXHOCTh IPHOOPECTH OMBIT BEJICHUSI KOHCTPYKTHBHOTO JTUAJIOTA;
IpyHHoBoOi pabOTHI MK PaOOTHI
B IIapax, KOTOPbIE y4aT 00yJaroIIMXCsl KOMaHJHON paboTe M B3aUMOJICHCTBHUIO C IPYTUMHU 00yUJaIONTUMUCS;
v’ opranusanys mepcTsa MOTHBUPOBAHHBIX U 3PYIMPOBAHHBIX 00YYAIONIMXCS HaJl MX HEYCIIEBAOIIMMH OTHOKJIACCHUKAMH, JAFOLIETO
00yJaroImUMCs COMATBFHO 3HAYUMBIH OTBIT COTPYAHHYECTBA M B3AUMHOU ITOMOIIIH;
WHUIIUHUPOBAHUE U MOJIEP’KKA UCCIEeI0BATENbCKON ASSITENFHOCTH 00YUaOIIMXCs B paMKax peain3allii UMH WHIUBUAYaIbHBIX U TPYIIOBBIX
HCCJICIOBATEILCKUX TIPOCKTOB, YTO JACT 00YJAIOIIUMCS BO3MOKHOCTh MIPHOOPECTH HABBIK CAMOCTOSITEIIEHOTO PEIICHHS TEOPETUICCKON
pO0JIeMBI, HaBBIK TCHEPUPOBAHUS U 0(POPMITEHUSI COOCTBEHHBIX HJICH, HABBIK YBAKHUTEIHLHOTO OTHOIICHUS K TY)KUM HJICSM, HaBBIK

MyOJIMYHOTO BBICTYIUIEHUS NIEPE]] ayUTOPHEN, apryMEHTUPOBAHMSI U OTCTaWBAHUS CBOCH TOUKH 3PEHHUS.

N KonuyecTBo yacos
11;)11 Tema ypoxa Beero Kontpoabubie IIpakruueckne /JlaTa usyqenus
padoThI padoThI
1 [Ipenmer xumuu. Poias XuMUM B 5 KU3HU 1
yesioBeka. Tera u BelecTsa
2 [TonsiTHE O METOIaX O3HAHUS B XUMUU 1
3 [Tpaktryeckas padora Ne 1 «IIpaBuna paboTsl 1
B JIa0OpaTOpUU U MPUEMBI OOpALIIEHUS C




71a00paTOPHBIM 00OPYLOBAHUEM

Yucrele BemecTBa U cmecu. CriocoOnl

4 pas3aeneHus cMecen
[TpakTrueckas padota Ne 2 «Pa3nenenue

5 cMecel (Ha mpuMepe OYMCTKU MTOBAPEHHOMN
COJIN)»

6 ATOMBI U MOJIEKYJIBI

7 XUMUYECKHUE TIEMEHTBHI. 3HAKH (CUMBOJIBI)
XUMHUYECKHX IJIEMEHTOB
[TpocThie U ClIOKHBIE BEIIECTBA

9 ATOMHO-MOJIEKYJISIPHOE YUEHHE
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.

10 Xumuyeckasi popmyna. BaneHTHOCTh aTOMOB
XUMHYECKHUX 3JIEMEHTOB

11 OTtHocuTenbHAsE aTOMHAs Macca.
OTtHocuTenbHAs MOJIEKYIIIpHas Macca

12 MaccoBasi 10J1s XUMHYECKOTO JIEMEHTa B
COCMHEHUH

13 KonnuecTBo BemecTBa. Monb. MonspHas
Macca

14 Ou3nYecKue U XUMUYCCKHE SBIICHUS.
XuMu4eckasi peakius

15 [Tpu3Haky ¥ yCIOBHS MMPOTECKAHUS
XUMUYECKHUX PeaKni

16 3aKOH COXpaHEHHs MacChl BEIIECTB.
XUMUYECKUE YpaBHEHHS

17 Brranciienust KommaecTBa, Macchl BENeCTBa

10 YPaBHCHUAM XUMHUYCCKUX peaKuHﬁ




18

Knaccudukanuss XUMHYECKUX peaKIHii
(coemuHeHus, pa3IoKeHHS, 3aMEIICHUS,
obMmeHa)

19

M. B. JIoMOHOCOB — y4€HBIN-
sHIKIoneaucT. O0o0IEeHne U
CUCTEMAaTHU3al U 3HAaHUN

20

21

Kontposbhas padora Nel o teme
«BermiecTBa U XUMUYECKUE PEAKIIUN

Boznyx — cmech razos. CocTaB Bo3ayxa.
Kucnopor — 351eMeHT ¥ MPOCTOE BEIIECTRO.
O3o0H

22

duznueckre 1 XUMUYECKHE CBOMCTBA
KHCJIOpOJia (peaKIuu OKUCIICHUS, TOPCHHE).
[TousTre 00 okcumax

23

Crioco0BbI MOTy4eHHs KHCIIOPO/Ia B
1ab0paTOPUN U TPOMBIIIICHHOCTH.
IIpumenenue kuciopoaa

24

25

26

TennoBoii 3¢ ekt XuMuIeckoi peakiuu,
MIOHATHE O TEPMOXUMHUYECKOM YPAaBHEHHH,
9K30- U SHJOTEPMUUYECKHUX PEAKLIHIX

TormnuBo (HepTh, yroib U METaH).
3arpsi3HEHUE BO3]lyXa, CIOCOOBI €ro
IPEeJOTBPALICHUS

[IpakTuueckas pabora Ne 3 mo Teme
«[Tomyuenue u cobrpanue KUCIOPOAa,
U3y4YEHUE €T0 CBOMCTBY»

27

Bonopon — 35eMeHT U MpoCTOE BEWIECTBO.
Haxoxnenue B mpuponae




duznueckre 1 XUMUYECKHE CBOMICTBA

28 Bojopoza. [Ipumenenue Bogopoa

29 [TonsaTue o KkucnoTaX M CONSAX

30 CrniocoObI nostydeHus BOA0poia B
nabopaTopuu
[IpakTuueckas padora Ne 4 o reme

31 «[Tonydyenue u cobupanue BOAOPOA,
U3YYEHHUE €r0 CBOWCTBY

32 MonsipHblii 00BEM ra30B. 3aK0OH ABOTAAPO
Boruncnenus 00pEMa, KOJIM4ecTBa BElIlecTBa

33 ra3a 1o ero U3BeCTHOMY KOJIHUYECTBY
BEIIECTBA UITH 00bEMY
Brruucnenust 00bEMOB ra3oB 110 ypaBHEHUIO

34 peaKkuy Ha OCHOBE 3aKOHA 0ObEMHBIX
OTHONIEHHUI ra30B

35 dusnyeckue U XUMUYECKHUE CBOUCTBA BOJIEI

36 CocraB ocHoBanwuii. [Tonstue 06
WHINKATOpaxX
Bopna xak pactBoputens. HacbleHHbIe 1

37 HEHACBIILICHHBIE pacTBOPbI. MaccoBast J0JIst
BEILIECTBA B paCTBOPE
[IpakTuueckas pabora Ne 5 o teme

38 «[IpuroToBiIeHHE PACTBOPOB C ONPEACAEHHON
MAacCOBOM J10JIel paCTBOPEHHOTO BEIIECTBAY

39 KonTtponbHas padora Ne2 o teme
«Kucnopoa. Bonopoxn. Boga»

40 Oxkcuppl: cocTaB, KIacCu(pUKaIIUS,

HOMEHKJIaTypa




[TomydyeHnue 1 XMuMHYECKHE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX
OKCHJIOB

42 OcHOBaHMs: COCTaB, KIaCCU(PUKAIIHS,
HOMEHKJIAaTypa

43 [TonyyeHue u XUMHYECKUE CBOMCTBA
OCHOBaHUU

44 Kucnotsr: cocras, kinaccuduxarmus,
HOMEHKJIaTypa

45 [TonmydyeHnne 1 XUMHYECKHUE CBOMCTBA KUCIOT

46 Conu (cpenHue): HOMEHKIIATypa, CocoObl
MOJIyYeHUs, XUMUYECKUE CBOWCTBA
[IpakTuyeckas padora Ne 6. Pemenue

47 AKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME
«OCHOBHBIE KJIACCHI HEOPTaHUUYECKHUX
COCITMHEHUN»

48 I'eneTnyeckas cBsI3b MEXKy KilaccaMu
HEOPTraHWYECKHUX COECTMHEHUI

49 O06o01IeHre u cucTeMaTu3alus 3HaHu|
KonTtponbHas padora Ne3 o teme

50 "OCHOBHBIE KJIaCChl HEOPTAaHUYECKUX
coeuHEHUN"
[TepBbIie MOMBITKH KIacCUpUKAITTN

o1 XUMHYECKHX A1eMeHTOB. [IoHATHE O Trpynnax
CXOJTHBIX JIEMEHTOB
Ilepuonnueckuii 3akoH u Ilepuoanueckas

52 crucTemMa XuMudeckux anemeHToB /1. U.

Menneneena




53 [Tepuoasl, TpyMITBI, TOATPYIIITEI 1

54 Ctpoenue atoMoB. COCTaB aTOMHBIX SIJIEP. 1
M3oTtonsl
CTpoeHHE IIEKTPOHHBIX 000JI0YCK aTOMOB

55 anemeHToB lleproanueckoit cucremsr /1. 1. 1
Meunpeneena
XapakTepucTuka XMMHYECKOTO dJIEMEHTA 110

56 ero nosioxkeHuto B [leproanyeckoit cucreme 1
J1. 1. MenaeneeBa
3nauenue [lepuoanyeckoro 3akoHa st

57 pa3BuTUs HayKu U npaktuku. . 1. 1
MeneneeB — y4€HbIN, IEAATOr U
rpaXKIaHUH

58 Bcepoccuiickas mpoBepouHas pabota

59 HonHasg xuMHu4ecKkas CBsA3b
DIEKTPOOTPHUTIATEIIEHOCTh ATOMOB

60 XAMHYECKHX dJIEMeHTOB. MoHHas 1
XHAMHYECKAsI CBS3b

61 KoBasieHTHast HenoasipHasi XMMUYECKas CBA3b 1

62 CrelneHb OKACIEHUS 1

63 OKHMCIUTENbHO-BOCCTAHOBUTENbHBIE PEAKIINU 1

64 OKHCIINTEIN U BOCCTAaHOBUTEIN 1
KonTponbhas padorta Ne4 no reme «CtpoeHue

65 aToMa. Xummuueckas cBsi3b» / Bcepoccuiickas 1
poBepoyHas paborta

66 PesepBHsiit ypok. O6001ICHHE U 1
cHCTeMaTu3alus 3HaHUH

67 PesepBHEIi ypok. O600IICHHE 1 1




cUCTeMaTHU3alus 3HaHUN

68 PesepBHbIil ypok. O0001ICHHE U

CUCTEMAaTHU3al U 3HAaHUN

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




9 KJIACC

[TocpencTBoM U3yueHHs MpeaMeTa «XUMUsS» PeaTnu3yloTcs JaHHbIe BUIBI U (DOPMBI NIEAarOrMYECKOro BO3ACUCTBUS Ha 00yJarOIIUXCA:

v NpUBJICUCHNE BHUMAaHHUSA 00ydaromuxcs K 00cyxaaeMoi Ha ypoke HH(OpMaIIHH;

v OOy XKJeHUE 00YJArOITUXCsl COOTI0IATh TIpaBUIa

v OOIIEHUS CO CTapIIUMHU (TIeJarOTMYECKUMU PA0OOTHUKAMH) U CBEPCTHUKAMU (00yUYarOmIUMuUcs);

v HCIOJIb30BAHNE BOCIIUTATENIBHBIX BO3MOKHOCTEHN COIEp)KaHUs y4eOHOro IpeaMeTa yepes Mo100p COOTBETCTBYIOIUX TEKCTOB IS
YTEHUSs, 33/1a4 JUIs PELICHHUS,

v BKJIFOYEHHE B YPOK UTPOBBIX IPOLIELYDP, KOTOPbIE IOMOIalOT MO KaTh MOTHBALIMIO O0YUYaIOIIMXCsl K ITOJIy4YSHHUIO 3HAHUH,
HaJIQ)KMBAHUIO TIO3UTUBHBIX MEXKIIMYHOCTHBIX OTHOLICHUH B KJIACCE, TOMOTAIOT YCTAHOBJICHUIO T0OpOXKenaTeIbHONH aTMOC(Ephl BO BpeMsI
YPOKa;

v MPUMEHEHHE Ha YPOKE MHTEPAKTUBHBIX (POPM pabOTHI ¢ 00YJAIONIMMHCS: HHTEIUIEKTYaIbHBIX UTP, CTUMYJIHPYIONINX TO3HABATEIEHYIO

MOTHUBALMIO 00YYAIOLIUXCS; IUCKYCCU, KOTOPBIE Aat0T 00yYaroIUMCs BO3MOXKHOCTb IPUOOPECTH ONBIT BEIEHUS] KOHCTPYKTUBHOT'O IMAJIOTa;
rpynnoBoi paboThl WK paboThI
B IIapax, KOTOpbIE yyaT 00ydaroIMXcsi KOMaHAHOM paboTe M B3aMMOAEHCTBHIO C APYTUMH 00yUYarOIIUMUCS;
v/ opranu3anus medcTBa MOTUBUPOBAHHBIX U OPYJANPOBAHHBIX 00YJAIONIMXCS HAl HX HEYCIIEBAIOIMME OJHOKIACCHUKAMH, JIAFOLIETO
00y4aroIuMCs COLIMAIbHO 3HAYUMBIH OIBIT COTPYAHUYECTBA M B3aMMHOM MTOMOILH;
MHUIMMPOBAHUE U MOJIEPHKKA HCCIEI0BATENbCKOM IEATEIbHOCTH 00YYaIOLMXCsl B paMKaxX peaau3alii UMH WHAUBUYAIbHBIX U TPYIIIOBBIX
UCCIIEIOBATEIbCKUX MPOEKTOB, YTO AACT 00YYarOIMMCS BO3MOXKHOCTh IPUOOPECTH HABBIK CAMOCTOSITEIBHOIO PEIIEHUS] TEOPETHUECKON
po0JIeMbl, HaBBIK TEHEPUPOBaHUS U O(POPMIIEHUS] COOCTBEHHBIX MJI€H, HABBIK YBAXKUTEILHOTO OTHOLIEHUS K UY)KUM UJIESIM, HaBBIK

yOJIMYHOTO BBICTYIUIEHUS NIEpE]] ayJUTOPUEH, apryMEeHTUPOBAHUS U OTCTaUBAHUS CBOEH TOUKHU 3PEHHUS.

KoanuectBo yacos
Nen/m | Tema ypoka B Konrpoabnsie IIpakruueckue /JlaTa uzydenust
cero padoThI padoTshI
[Tepuonnueckuii 3akoH. [lepuoanueckas
1 chcTeMa XUMHUYeCKuX anemMenToB [, 1. 1
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
2 XUMHUYECKUX IJIEMEHTOB MEPBBIX TPEX 1
MIEPHOJIOB




Knaccudukanus 1 HOMEHKIATypa
HEOPraHWYeCKUX BEIECTB

Bupl XUMHY€ECKOU CBSA3U U THIIEI
KPUCTAJUIMYECKUX PELIETOK
Kontponbnas padota Nel o reme
«IToBTOpeHue n yriyoneHne 3HaHUIA
OCHOBHBIX Pa3/eJIOB Kypca 8 Kiacca»

Kiaccudukanus XuMuaecKux peakiyi 1mo
Pa3IMYHBIM MPU3HAKAM

[TonsiTHE O CKOPOCTH XMMHYECKOU PEaKIIUH.
IIoHsATHE O TOMOTE€HHBIX U I€TEPOrE€HHBIX
peaknusx

10

[lonsATHE O XUMUYECKOM PaBHOBECHH.
@akTOpPBI, BIUAIOIINE HA CKOPOCTh
XUMHYECKOH pPC€aKkuuu U MOJIOKCHUC
XUMHYCCKOT'O paBHOBECUA

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE
peakuuu

Teopus 37AEKTPOIUTUYECKON JUCCOIMAIIIH.
CunpHbIE U clla0dble AIEKTPOIUTHI

11

12

13

HonHbIe ypaBHEHHS peakuui

XHUMHYECKHE CBOMCTBA KHUCIOT U OCHOBaHUM
B CBETE MpeJCTaBIeHUN 00
AJIEKTPOJIUTUYECKON AUCCOLUALINT
XUMUYEeCKHEe CBOMCTBA COJICH B CBETE

MPEJCTABICHUNA 00 3IEKTPOIUTHUECKOM
JUCCOLMAUI

14

[TonsiTue o ruaponmnse conen




15

O0001IeHYE ¥ cUCTEMAaTU3alus 3HAHUI

16

17

[IpakTrueckas padota Ne 1. «Pemenue
AKCIEPUMEHTAIIbHBIX 337124

KontponbHas padota No2 o teme

«DQIEKTPOIUTUYECKAs TUCCOLMALINSL.
XUMUYECKUE peaklii B PaCTBOPAX»

18

OO01mmas xapakTeprCcTUKa TAJIOTCHOB.
XUMHYECKHE CBOWCTBA HA ITPUMEPE XJIopa

19

20

21

XnopoBoaopoa. CoJsiHast KUCIIOTA,
XMMHYECKHUE CBOMCTBA, MOJyYEHUE,
MIPUMEHEHHE

[IpakTuueckas pabora Ne 2 o Teme
«[lonydyeHue consHOM KUCIOTHI, U3yUECHUE
€€ CBOMCTB»

BbruunciieHus mo ypaBHEHUSIM XUMHUECKUX
peaxiui, ecu OJUH U3 PEareHTOB JIaH B
U30BITKE

22

OO6mras xapakTepucTuka 3J1eMeHToB VIA-
TPYIIIBI

23

24

25

AnnoTpomnHbie MOIU(DUKAITUN CEPHI.
Haxoxnenue cepbl 1 €€ COETMHEHUH B
npupoae. XMMHYECKHE CBOMCTBA CEpPhI

CepoBoniopoi, cTpoeHue, Gpu3nvecKue 1
XUMHUYECKHUE CBOMCTBA
Oxcupl cepbl. CepHasi KHCIIOTA,

(pI/ISI/ILICCKI/IC 1 XUMHWYCCKHE CBOﬁCTBa,
MMPUMCHCHUC

26

XUMUYECKUE PEAKIINH, JIEKAIINE B OCHOBE




MIPOMBIIIIJICHHOTO CIIOC00a MOTYICHHUS
CEpHOIl KUCIIOThL. XUMUYECKOE 3arpsa3HEHHE
OKpY>Karollen cpesibl COeAMHEHUSIMHU CEPbI

27

28

29

Brrunciienne MaccoBoil 1071 BbIXOAA
MIPOJYKTa PEaKIuu

OO6m1as XxapakTeprucTrKa 3J1IeMeHTOB V A-
rpynnsl. A30T, pacipocTpaHeHHE B
npupoe, GU3NIECKUE U XUMUICCKUE
CBOICTBA

AMMUak, ero GpuznYecKue 1 XUMUYECKUE
CBOICTBa, MOJy4E€HUE U PUMEHEHUE

30

[IpakTuueckas padora Ne 3 o Teme
«[TomyueHune ammuaka, U3yueHue ero
CBOMCTB»

31

32

33

34

A3oTHas KUCOTa, e€ Pu3muecKue u
XUMHUYECKHE CBOKCTBA

Hcrionp30BaHue HUTPATOB U COJICH aMMOHHS
B KQUECTBE MHHEPAIBHBIX YI0OPEHH.
XUMHUECKOE 3arpsi3sHEHUE OKPY KAIOIeH
Cpebl COeTMHEHHSIMH a30Ta

®dochop. Oxeun docdopa (V) u pochopnas
KHCJIO0Ta, (PU3NYECKHE U XUMHUECKUE
CBOMCTBa, OJyYeHHE

Hcnonb3oBanue GochaToB B KaueCTBE
MHUHEPAIBHBIX YI0OpeHHid. 3arpsi3sHEeHUE
IPUPOJHOM cpenbl hochatamu

35

VYrnepoa, pacnpocTpaHEeHHE B IPUPOJIE,
¢bu3nyeckrue 1 XuMUYecKre CBOMCTBA




36

Oxcupel yriaepona, ux pu3snveckue u
XUMHUYECKHUE CBOUCTBA. DKOJIOTNYECKUE

HpO6J’IeMH, CBsA3aHHBIC C OKCHJOM YTIJIEpoaa
(Iv)

37

38

39

YrospHasg KUCIIOTa U €€ COJIU

[IpakTrueckas padota Ne 4 o Teme
"[lony4yeHue yriieKuciaoro rasa.
KavectBenHas peaxiys Ha KapOOHAT-HOH"
[lepBoHayanbHbIE TOHATHUS 00

OpraHN4YCCKHX BCHICCTBAX KaK O
COCAUHCHUAX YIiIepoda

40

Kpemuuii u ero coeguHeHus

41

42

43

44

[IpakTuueckas pabora Ne 5. Pemenue
SKCIEPUMEHTAIBHBIX 3a7a4 [0 TEME
«BaxxHenmmne HeMeTaJIbl U UX
COEIUHEHHUS»

KontponbHast pabota Ne3 o reme
«BaxxHeume HeMeTaJlIbl U UX
COCIMHEHU S

OO61mas xapakTepuCcTHKa XUMUYECKUX
3JIEMEHTOB — METaJlJIOB. MeTamndecKas
CBSI3b U METAJUIMYECKAS] KPUCTAIIINYECKAs
pemérka. PU3NYECKUe CBOMCTBA METAJLIIOB

XMMHUYECKHE CBOUCTBA METAJJIOB.
DNEKTPOXUMHUYECKUHN P/l HAPSIKEHUI
METAJIOB

45

OO6mme crmocoOb! MOTYyIEHUST METAJIOB.
CrnnaBel. Berancienus no ypaBHeHUSIM




XHUMHUYCCKUX peaKHHﬁ, €CJIM OAMH U3
PE€ArcHTOB COACPIKUT IIPUMECHU

46 [ToHsATHE O KOPPO3UH METAIIOB

47 [1lemouHbIC METAJLIBI

48 Oxcupl U TUIPOKCHIBI HATPUSI U Kallus

49 [I{enouHO3EMENBbHBIE METAUIBI — KAIbLUN U
MarHum

50 Baxxueiimme coeTuHEHUS KaTbIUs

51 O00011IeHIE U CUCTEMATU3aIUs 3HAHUI

52 JXKEcTkocTh BOABI M CLIOCOOBI €€ yCTpaHEeHUs
[IpakTuueckas padora Ne 6 o Teme

53 "KEcTKoCTh BOABI 1 METOIBI €8
ycTpaHeHus"

54 AnroMuHU

55 AMpoTepHbIe CBOMCTBA OKCHIA U
THJIPOKCHJIA

56 XKeneso

57 Oxcuppl, TIpOKCcH b U comu xxene3a (1) u
xeresa (1)

58 O0o01IeHre U CHCTeMAaTH3aNs 3HAHUN
ITpakTryeckas pabora Ne 7. Pemenue

59 AKCIIEPUMEHTATBHBIX 3a7a4 10 TeMe
«BaxHel11e MeTasibl U UX COSTUHEHHS
BerurcieHus mo ypaBHEHUSIM XHMHYECKHAX

60 peaxiui, ecu OJUH U3 PEareHTOB JIaH B

HU30BITKE UIIH COHACPKUT NPUMECH.
BrrunciaeHns MacCOBOM TOJIM BhIXOa




IIPOJYKTa peakLuu

61 O0600611eHre U crucTeMaTu3alus 3HaHU! 1

62 KonrtponsHas padora Ne4 o reme 1
«BaxkHelme MeTaibl U UX COSTUHEHUS

63 BemiecTBa u maTepuaisl B TOBCEIHEBHOM 1
KU3HH YeJIOBEeKa

64 XHUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIICH 1
Cpelsl

65 Posib XuMuM B pEIICHUH YKOJIOTHUSCKUX 1
npobiem

66 PesepBHbIii ypoxk. O606?ICHH€ u 1
cCHCTEeMaTH3alus 3HAHUH

67 PesepBHbIH ypoK. O606iueHI/Ie u 1
CUCTeMaTH3alusl 3HAaHUH

68 PesepBHbIii ypoxk. O606?ICHH€ u 1
CUCTeMaTH3aIusl 3HAaHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

1. TIpenvernas nunus yueOnukoB I'.E. Pymsutuca, ®.I'. ®enpnamana. 8-9 kimaccs/ H.H.
I'apa. — M.: [IpocBemienue, 2018.

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

2. Tapa H.H. Xumus. Pabouune nporpammsl. [lpenmernas nunus yueounkos [.E.
Pymsutuca, ®.I'. ®enpamana. 8-9 kmaccel/ H.H. I'apa. — M.: [IpocBemenue, 2018.

3. Panmenkwii A.M. Xumust: tuaaKkTadaeckuii marepuai: 8-9 xi. / A.M. Panenkumii. — M.:
IIpoceemienue.

4. 2.Tapa H.H. Xumus. Ypoku: 8-9 . / H.H. I'apa. — M.: IIpocBenienue.

5. l.I'apa H.H. Xumus: 3amaunuk ¢ «momomaukom»: 8-9 kimacesr / H.H. I'apa. — M.
[Ipocsemienue, 2019.

6. 2.Papeuxuii A.M. Xumus: nuaaktudeckuii matepuai: 8-9 k. / A.M. Pagenkwmii. — M.:
[Ipocsemnienue, 2019.

7. 3.Tapa H.H. Xumus: 3agaunuk ¢ «momontaukom»: 8-9 knaccel / H.H. I'apa. — M.:
[Ipocsemienue, 2019.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

1. Xumus: 8-9 KII.: 2JIEKTPOHHOE MPUIIOKEHHE K yUEOHUKY.
2. Y4eOHble TUCKHU (IEeMOHCTpallMOHHbIE JJabopaTopHble onbIThl HAa DVD nuckax).

4. nTepHeT pecypcebl

1. http://www.hij.ru )Kypaan «XuMust 1 ;Ku3Hb» MOHATHO ¥ 3aHUMATEIEHO
paccka3bpiBaeT 000 BCeM MHTEPECHOM, YTO MTPOMCXOAUT B HAYKE U B MUPE, B KOTOPOM MBI
KHBEM.

2. http://chemistry-chemists.com/index.htm| DnexTpoHHbI XKypHaI «XUMUKA U
XHMHUS», B KOTOPOM TIPEJICTABICHO MHOKECTBO OIBITOB 10 XUMHH, 3aHUMATEIILHON
UH(OpPMAIIHH, TO3BOJISIONICH YBIICYh YYCHUKOB SKCIIEPUMEHTAIBHON YaCThIO MIPEAMETA.
3. http://c-books.narod.ru BeeBo3moskHast auTepaTypa Mo XUMHUH.
4.www.periodictable.ru COopHUK cTaTeit 0 XUMHUYECKHX DJIEMEHTaX.



https://www.google.com/url?q=http://www.hij.ru&sa=D&ust=1544090197855000
https://www.google.com/url?q=http://chemistry-chemists.com/index.html&sa=D&ust=1544090197855000
https://www.google.com/url?q=http://c-books.narod.ru&sa=D&ust=1544090197856000
http://www.periodictable.ru/

