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HOACHUTEJIBHASA 3AIITMCKA

Pabouyas nporpamma nmo XuMuM Ha YpOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs
COCTaBJICHAa Ha OCHOBE IMOJOKEHUN U TpeOOBaHUM K Pe3ysibTaTaM OCBOCHMUS
OCHOBHO# 00pa3oBaTeIbHOM MporpamMMBbl, peicTaBieHHbIX B DenepanbHoM
rocy/1apCTBEHHOM 00pa30BaTEIbHOM CTaHAApTE OCHOBHOTO 00I11ero 00pa3oBaHus,
YTBEPKJEHHOTO prKka3zoM MuHnucrepcTBa oOpazoBanus u Hayku PD Ne 287 ot
31.05.2021, c yuerom IlpumepHoii nporpamMmmbl Boctiutanusi, OCHOBHOM
obpazoBatenbHOI mporpammbl MBOY Bypanosckast OOLLI ocHoBHOTO 006111€TO
oOpa3oBaHus, AJanTUPOBAHOOM MPOrpaMMbl OCHOBHOT'O 0011Iero o0pa3oBaHus

MBOY bypanosckas OOIILL.

- [lonoxenuem o paboyeit mporpamme yueOHoro npeamera, kypca MbOY
Bbypanosckas OOILl u opueHTHpOBaHa Ha peanu3alrio B IEHTPEe 00pa3oBaHUs
€CTECTBEHHOHAYYHOW U TEXHOJIOTMYECKOW HampaBieHHOcTeN «Touka poctay,
co3nanHoro Ha 6aze MBOY «bypanosckas OOIL» ¢ 1ienbio pa3BUTUS Y
00ydJaromuxcs eCTeCTBEHHOHAYYHOM, MaTeMaTHIEeCKOH, HH(POPMaIMOHHOMN
IPaMOTHOCTH, (POPMUPOBAHKS KPUTHUIECKOTO M KPEATHBHOTO MBILIUICHHUS,
COBEPIICHCTBOBAHMS HAaBBIKOB €CTECTBEHHOHAYYHOU U TEXHOJIOTUYECKOM
HAIIPABJIICHHOCTH, a TAKXKE JIJISl MPAKTHYECKOM OTPaOOTKH y4eOHOro MaTepurasa 1mo

yaeOHBIM npeaMeTam «Dusnkay, «Xumus», «buonorus, « TeXHOIOTUsY.

Ha 0aze mentpa «Touka pocta» oOecredrMBaeTCsl peaau3aius
o0pa3oBaTeNbHBIX porpaMmm €CTECTBEHHOHAYYHOU u
TEXHOJIOTUYECKON HaNpaBIEHHOCTEH, pa3pad0TaHHBIX B COOTBETCTBHUH
¢ TpeOOBaHMSIMU 3aKOHO/IATENBLCTBA B chepe 00pa3oBaHMs U C YIETOM

pekoMmeHaaui deaepanbHOro oneparopa yueOHOro npeamera



«Xumusa». ObOpazoBaTenbHas MPOrpaMMa IO3BOJSIET MHTETPUPOBATH
pealmzyemble 371eCh MOAXOHBbI, CTPYKTYPY H COAEpKAHUE TIpU
opranmzanuu oOydeHus XxuMuH B 8—9 KiaccaxX, BBICTPOGHHOM Ha
0aze m000ro M3 JOCTYHNHBIX Y4e€OHO-METOJUYECKUX KOMILIEKCOB

(YMK). HUcnonb3zoBanue o00pya0BaHUS LIEHTPA
«Touka pocTay MO3BOJISET CO3/IaTh YCIOBUSI:

* UL paCIUPCHUA COACPIKAHUA IKOJIBbHOT'O XUMHUYCCKOTI'O 06p330BaHI/I$[;
s JJIA ITOBBIIICHUA MMO3HABaTEILHOM AKTHUBHOCTHU 06yqa101m/1xc51 B

€CT6CTBCHHOHaquOﬁ O6HaCTI/I;

+JITIL Pa3BUTHS JTUYHOCTU peOCHKa B mpoliecce 0OydYeHHUsS XUMUH,
ero cmnocoOHocTel, (HOpMUpPOBAHMS U YIAOBJICTBOPEHHUS COIMATIBLHO
3HAYMMBIX HHTEPECOB M TIOTPCOHOCTEH;

*nnst paboThl ¢ OJapEHHBIMH INKOJHHUKAMH, OpPTaHHM3AINH WX
pa3BUTHSL B Pa3IUYHBIX O00JacTAX 00pa3oBaTeNbHOW, TBOPUYECKOMH

JACATCIbHOCTH.

[Tpumensst UPpoBbIC TaOOPATOPUN HA YPOKAX XUMHH, YIAITUECS
CMOTYT  BBINIOJHUTH  MHOXECTBO  JIabOpaTOpHBIX  paboT U

HKCIIEPUMEHTOB TI0 MPOTpaMMe OCHOBHOM IITKOJIBI.

OO61iee 9MCIO OTBEJICHHBIX HA M3yYCHHE XMMHUHU COCTaBisaeT 136
yacoB: 8 kinacc 68 yacoB (2 yaca B Heleno), 9 kinace 68 yacos ( 2 yaca

B HEJICJIO)

Conep:xanue yueoHOro npeamera «Xumus» B 8 kiiacce.
Tema 1. [lepBonavanbHbie XUMHUECKHE TOHATHA (21 4.)

[Ipenmer xumuu. XuMHS Kak 4YacThb €CTECTBO3HaHUA. BemectBa M ux
cBoicTBa. YucThle BemecTsa U cMecH. MeTobl MO3HAHKS B XUMHU: HAOIIOIEHNE,
skcnepumeHT. [Ipuembl Oe3omacHoil paboOThl ¢ 000pPYIOBAaHMEM U BEIIECTBAMM.
Ctpoenne mnamenu. Yucteie BemiectBa W cMmecu. CrocoObl OYMCTKH BEIECTB:

OTCTanBaHHC, (I)I/IJ'IBTpOBaHI/Ie, BBIIIAPUBAHUC, KpUCTAUIM3aluA, JUCTUIIIIALINA.



POuU3nueCcKue W XUMHUYECKUE sABJIECHUSA. XuMHYecKue peakuuu. [Ipusznaku
XUMHUYECKUX PpEaKIUd M YCJIOBUA BO3HUKHOBEHUS M TEUYEHHUS XHUMHUYECKUX
peakuuii. ATOMBI, MOJIEKYJIbl W HWOHBL. BelmecTtBa MOJEKYISIPHOTO U
HEMOJIEKYJSIpHOTO  cTpoeHus. Kpucramnmvueckue u  amMopgHbIE  BEIIECTBA.
Kpucrannuueckue pemeTku: HOHHAsA, aTOMHAash W MoOJeKyisipHasd. IIpocTeie u
CJIO’KHBIE BEIIECTBA. XUMUUYECKUW 3JIEMEHT. MeTalibl U HEeMeTasulbl. ATOMHas
equHuiia maccbl. OTHOCUTENbHAasE aToMHas Macca. JS3bIK  XUMUU. 3HAKH
XUMHUYECKUX 3JIEMEHTOB. 3aKOH MOCTOSHCTBA COCTaBa BEIIECTBA. XUMUYECKUE
dopmynel.  OTHOcUTENbHAasE  MOJEKyJsipHas  Macca.  KauecTBeHHBIA U
KOJIMYECTBEHHBIM COCTaB BEIIECTBA. BBIYUCICHUS TO XUMHUYECKUM (popmyram.
MaccoBast A0Jisi XMMHUYECKOTO 3JIEMEHTa B CIIO)KHOM BelIecTBE. BajleHTHOCTh
XUMHUYECKUX dJeMeHTOB. Ompe/esieHre BaJCHTHOCTH AJIEMEHTOB 10 (dopmysiaM
OuHapHbIX coeauHeHuW. CocTaBlIeHHE XUMHUYECKUX (GopMys  OWMHAPHBIX
COCMHEHUN 10 BAJIEHTHOCTH. ATOMHO —MOJIEKYJSIPHOE YYE€HUE. 3aKOH
coxpaHeHuss wmaccel BemectB. Ku3Hb u aesarensHOCcTh M.B. JlomoHOCOBa.
XHUMUYECKHE YPaBHEHHUS. TUIIBI XUMUYECKUX PEAKIIUN.

JlaGoparopnas pabora Ne 1. CpaBHEeHHE CBOMCTB TBEPABIX KPUCTAILTUYECKUX
BeliecTB U pacTBopoB. [Ipaktuyeckas padota Ne 1. [Ipuémbr 6e3omacHoi paboThI ¢
obopynoBanuem u BemectBamu. Ctpoenue miamenu [Ipaktuueckas padora Ne2.
Ouncrka 3arps3H€HHONW moBapeHHOM conu JlaboparopHass pabora No 2
OzHakomiieHHEe C OO0pa3llaMd TPOCTHIX U CIOXKHBIX BEHIECTB, METAIJIOB H
HemertamioB. JlabopatopHass pabora Ne 3 Pasznoxxenue ocHOBHOro kapOoHaTa
Menu(Il). Peakuus 3amenieHus MeIu sKEJI€30M.

Tema 2. Kucnopona. Oxcunpl. 'openue (54.)

Kucnopoa. Haxoxnenue B npupoje. [lonydenue kuciopoaa B 1abopatopuu
Y MpOMBINUIEHHOCTH. DU3nueckre U XUMUYECKUE CBOMCTBA Kuciaopoaa. I openue.
Oxkcuasl. Ilpumenenue kucnopona. Kpyrosopor kucimopona B mpupojge. O30H,
ajuioTponus kuciopoaa. Bo3ayx u ero cocras. 3amuTa atMoc(hepHOro Bo3nyxa OT

3arpsi3HEHUMN



Jlaboparopnass pabota Ne 4 «O3HakomiieHHME C OOpa3liaMu OKCHJIIOBY
[Ipaktuueckas padora Ne3. [Tonyuenue u cBoiicTBa kuciaopona 11

Tema 3. Bomopon (3 u) Bomopon. Haxoxnenue B mpupopne. Ilomyuenue
BOJIOpOJia B JIabOpaTOpuM W MPOMBIIIIEHHOCTH. Du3nueckue M XUMHUUYECKHUE
cBoiicTBa Bojopona. Bomopoa — BoccTaHoBHTENb. Mepbl 0€30MaCHOCTH TPHU
pabote ¢ BojopoaoM. [IpumeHenue Bogopoia

Jlaboparopnasi pabora Ne 5 «BzaumoneiicTBue BOAoOpoAa C OKCHIOM
menu(Il). Tlpaktuueckas padota Ned. [lonyueHue Bogopoaa U HCCIEIOBAHUE €TO
CBOMWCTB

Tema4. Boga. PactBopsr (5 1)

Bona. Metoas! onpenesneHus coctaBa BOJAbl — aHAIN3 U CUHTE3. DU3NUYECKUE
cBoiicTBa BOJbl. Boma B mpupose u crnocoObl €€ OYMCTKU. Ajspaiusi BOJIBL.
XuMHYECKHME CBOMCTBAa BOAbl. IIpumeHenue Boawpl. Boma — pacTBOpHUTENb.
PactBopumocTh BemiecTs B BoAe. MaccoBas 107151 paCTBOPEHHOTO BEILIECTBA.

[Ipaktudeckass pabora Ne5. IlpuroroBieHue pacTBOPOB cojledl ¢
ONpeIeIEHHON MAaCCOBOM 10JIE€M PaCTBOPEHHOIO BEIIECTBA

Tema 5. KonnuecTBeHHbIC OTHOIIICHHS B XUMUU (7 9)

KosnmuecTtBeHHble oTHOmIEHUs B xuMuu. KommyectBo BemectBa. Moub.
Monspuas macca. 3akoH ABorajapo. MomsipHbeiii 0o0beM Ta3oB. OTHOCHUTENTbHAsS
IUIOTHOCTH ra30B. OOBEMHBIE OTHOIICHUS Ta30B NMPU XUMHUYECKUX PEAKIIHIX.

Tema 6. OcHOBHBIE KJTacChl HEOpraHUYeCKuX coeauaeHni (11 )

Baxwueiiimune Kiacchl HEOPraHWYECKUX coequHeHUuW. OKCHUIBI: COCTaB,
knaccudukaruss. OCHOBHBIE W KHCIOTHBIE OKCHIBL. HoMeHKIaTypa OKCHJIOB.
®u3nyeckue M XUMHUYECKHE CBOWCTBA, NOJYYECHHE W TNPHUMEHEHUE OKCHIOB.
I'mapokcuasl. Kimaccudpukanus ruapokcugoB. OcHoBanus. CoctaB. Illemoun u
HEepacTBOpUMBbIE OCHOBaHus. Homenknarypa. ®usnueckne #W XUMHUYECKHE
CBOWCTBAa OCHOBaHWW. Peakuusa HeuTpamusauuu. llonmydyeHne u npuMeHeHHe
ocHoBaHuU. AmdorepHbie oxcuabl U Tuapokcuabl. Kuciorel.  CocTas.
Knaccudpuxanusa. Homenknatypa. dusndyeckre U XMMHUYECKUE CBOMCTBA KHUCIIOT.

Psn aktuBHOocTH MetamioB. Conu. CoctaB. Knaccudukarus. Homenknartypa.



duznueckue CcBOMCTBAa coisiel. PacTtBopuMocTts conerd B Boje. XUMHYECKHE
cBoiicTBa coneil. CrocoObl nomyuenus cosneil. [Ilpumenenue coneil. I'enernyeckas
CBSI3b MEXK]ly OCHOBHBIMU KJIACCAMU HEOPTaHUYECKUX COCTUHEHUH.

JlaGopatopHast pabora Ne 6 «CBOHCTBa pacTBOPUMBIX M HEPACTBOPUMBIX
ocHoBaHUil» Jlaboparopnas pabora Ne 7 «IlomyueHue u cBoiicTBa THAPOKCHUIA
nuHka» Jlabopatopnas pabota Ne 8 «BzaumopelcTBHE KHUCIOT C METalIaMI»
Jlaboparopnasi pabora Ne 9 «CgoiictBa conei» IlpakTuyeckass pabora Neb6.
Pemiennie  oKkcriepuMEHTANIBHBIX — 3a7ad 1o  TeMe«Baxkneimume — kiacchl
HEOPTraHUYECKUX COCTMHEHU)

Tema 7. [leproanueckuii 3aK0H 1 cTpoeHHE aToma (7 4)

[TepBble TIOMBITKM KIAacCHU(PUKAIIMA XUMUYECKUX 3jeMeHTOB. [loHsTHe o
IPYIax CXOIAHBIX 2JIeMEHTOB. EcTecTBEHHBIE ceMENCTBA IMICIIOYHBIX METAIOB U
rajoreHoB. bmaropogubie rasel.  llepumoamueckuit 3akoH J[.M.Menneneesa.
[lepuonuueckas cuctemMa Kak €CTECTBEHHO — HaydHOe Kiaccupukanus
XUMHYECKUX DJIeMEHTOB. TabnuuHas Qopma MpeAcTaBieHUs KiIacCU(pUKAIUU
xuMudeckux anemeHToB. Ctpykrypa Tabmuisl «llepuoguueckass cucrema
xumudeckux snementoB J.M. MenneneeBa» (kopotkas ¢dopma): A- u b- rpynmsi,
nepuoibl. GU3NUECKUI CMBICI MOPSAKOBOTO 3JIEMEHTa, HOMEpa Neproja, HoMepa
rpynnel (a7 35emMeHToB A-rpymnm). CTpoeHue artoma: siApO U DICKTPOHHAs
obOonouka. CocTaB aTOMHBIX SIEp: NPOTOHBI W HEUTpoHBL. M30Tombl. 3apsin
aTOMHOTO SIipa, MacCOBOE YMCIJIO, OTHOCHTENbHAasi aToMHasi macca. CoBpeMeHHas
(bopMynHpOBKa TOHATHUS «XUMUYECKUN dJIEMEHT». NEKTPOHHAs 000JI0UKa aToMa:
MOHATHE 00 DSHEPreTHYEeCKOM YpOBHE (DJIEKTPOHHOM CJIOE€), €ro EMKOCTH.
3anojiHEHHE BJEKTPOHHBIX CIOEB y aTOMOB 3JJIEMEHTOB MEPBOTO —TPETHETO
nepuogoB. CoBpemeHHass (HOpMyIMPOBKA TMEPUOJMYECKOTO 3aKOHA. 3HAYCHUE
nepuoanyeckoro 3akona. Hayuneie nocrrxenus /.M. Menaeneesa: ucrpaBieHue
OTHOCHUTEJIbHBIX aTOMHBIX MAaccC, MPEICKa3aHUE CYUIECTBOBAHUS HEOTKPBITHIX
AJIEMEHTOB, MEPECTAHOBKU XHMHYECKUX HJIEMEHTOB B MEPUOJAMYECKON CHCTEME.
Kuznb u nesrensHocTh .M. Menaeneena.

Tema 8. CtpoeHue BemiecTBa. XuMuieckast CBs3b (7 9)



DIIEKTPOOTPULATEIBHOCTh XUMHUYECKUX JJIEMEHTOB. (CTENEHb OKHUCIEHUS.
CpaBHEHHME CTENEHU OKHUCICHUS U BaJCHTHOCTH. OCHOBHBIE BHJIBI XUMHUYECKOU
CBSI3M: KOBAJICHTHAs HEMOJISIPHAs, KOBAJCHTHAsl MOJISIpHAsA, UOHHAs. BalleHTHOCTH
AJIEMEHTOB B CBETE OJIEKTPOHHOM Teopuu. CreneHb okucieHus. lIpaBuia

OIIpCACICHHUA CTCNCHEH OKUCICHMS DJIEMECHTOB.

Coaep:xanune ydeoHOro npeamera « Xumus» B 9 kiacce

[ToBropenne kypca xumuum 8 knacca (5 u). Ilepuogmyeckuii 3akoH W
nepuoauueckas cucrema xuM. snemeHToB [[. M. MeHaeneeBa B CBET€ CTPOCHUS
aToMoB. Xumuueckas cBsi3zb. Crtpoenue BemecTBa. (OCHOBHBIE — KJIACChI
HEOPraHUYECKUX COCAMHEHUM: WX cocTaB, kiaccudukamus. OCHOBHBIE KIIACChI
HEOPraHWYECKUX COCAUMHEHMH: UX CcBoicTBa. Pacu€rel 1O XUMHUYECKUM
YPaBHEHUSIM.

Hemonctparuu. Tabnuna «Buasl cBszeii». Tabmuna «TUBl KPUCTAIMYECKUX
PELIETOK»

Pa3gen 1. MHorooopa3sue xumMmuueckux peakumii (18 a).

Tema 1. Kitaccubukanus xumMmudeckux peakuuii (6 1)

Knaccudukanus XUMUYECKUX pEAKIUW, PEaKIuu COCIUHEHUS, Ppa3IoKCHHUS,
3aMmenienusi, oOMeHa. OKHUCIMTENIBHO -  BOCCTAHOBHUTENIbHBIC  PEAKIIUH.
Okucnurenb, BOCCTAHOBUTENb, IMPOLECCHl  OKUCIEHHUS, BOCCTAHOBJICHUSI.
CocraBiieHHEe YpPaBHEHUN OKHUCIUTEIbHO - BOCCTAHOBHUTENIBHBIX PEAKIH C
MTOMOIIFIO METO/Ia IIEKTPOHHOTO OasiaHca.

TemmoBbie  ADQexThl  XUMUYECKUX  pPEaKIIHid. DK30TepMUYECKUE U
SHJIOTEPMHUYECKHUE PEAKIIUU.

Tepmoxumuueckue ypaBHeHUs. CKOpPOCTb XHUMHUYECKHX peakuuil. DakTopsl,
BJIMSIIOIIKME HA CKOPOCTh XUMUYECKUX peakuui. [lepBoHauanbHblie NMpencTaBICHUS
0 KaTaJinse.

Lemoncmpayuu. /[emoncmpayus onvimos, GbIACHAUWUX 3A6UCUMOCTb CKOPOCTU

XUMUYECKUX peaKkyuti Om paziuyHblx QaKxmopos.



Tabnruyvr «Obpamumsie peaxyuuy, «Xumuueckoe pasHosecuey, «Cropocmb
XUMUYECKOU PeaKkyuu.

Pacuemmnvie 3a0auu. Pacuemul no mepmoxumuieckum ypagHeHUsM.
Ilpakmuueckaa paboma Nel. H3yuenue eauanus ycioeuil npoeedeHUsA
XUMUUECKOI peaKyuu Ha eé CKOpoCcmb.

O6patumsble peakiuu. [loHsTHE 0 XUMUYECKOM PaBHOBECHHU.

Tema 2. Dnexkrponutudeckas auccoruanus (12 1)

XUMHUYECKUE peaklnu, WAYIIHUE B BOJHBIX pACTBOpAaX. OJIEKTPOJUTHI U
HeanekTposauThl. Monsl. Katnonsl u anuoHsl. ['uapatHas Teopusi pacTBOPOB.
DNEeKTpOoIUTHYECKasT JTUCCOIMAlUs KUCIOT, OCHOBaHuUM, cosel. Cnabbie u
CUJIbHBIE dJeKTpoiauThl. CTeneHp aucconyanuu. Peaknuu HWOHHOTO OOMEHa.
YcnoBus mpoTekaHus peakiuii oOMeHa 10 KOHIA. XWUMHUYECKHE CBOWMCTBA
OCHOBHBIX KJIACCOB HEOPTraHMYECKUX COCIMHCHUN B CBETE MPEICTABJICHUN 00
AJIEKTPOIUTUYECKON JUCCOLMAIUM U OKHUCJIUTEIBHO — BOCCTAHOBHUTEIBHBIX
peaKusx.

[TonsiTHE O THAPOIIN3E COJIEH.

Pacuémol no ypasuenusm xum. peaxyuil, eciu 0OHO U3 8eujecmas 0aHo 8 uzovlimke.
Iemoncmpayuu.  Hcnoeimanue  pacmeopog  eewjecme Ha  DJEeKMPUUEeCcKyo
nposoouUMocms. Jleudicernue UOHO8 8 DIeKMPUUECKOM NoJe.

Jlabopamopnvie onvimul. Peakyuu oomena mexicoy pacmeopamiu d1eKmpoaumos.
Ilpakmuueckaa padoma No2. Pewienue IKcnepumeHmanbHulX 3a0a4 no meme
«Ceoiicmea Kuciom, 0CHOGAHUIL U COJ1Ell KAK I1eKMPOIUNLO08).

Koumponvuas paboma Ne 1 no memam «Knaccugurxayus xumuueckux peaxyuii» u
«dnekmpoaumuyeckas OUCCOYUAYUsL.

Pa3znen 2. MHorooo6pasue BeliecTB.

Tewma 3. I'anorensl (4 4)

Hewmerannel. ['anorenst. [lonoxenne B NepUOINYECKON CUCTEME XUMHUYECKHUX
3JIEMEHTOB, CTPOEHHE UX aTOMOB. Haxoxnenue B mpupose.

Pu3nyYecKrue U XUMUYECKHE CBOMCTBA rajoreHoB. [lonyuenue u npumMeHeHue

rajgoreHoB. Xuop. Pu3nyeckue 1 XUMUYECKHUE CBOMCTBA Xxjopa. [I[pumeHnenne



xyiopa. Xnoposopopoa. Puznueckue cpoiictBa. [lomyyenue. CoisiHasg KUCI0Ta U
ee conu. KauecTBeHHasi peakiusi Ha XJIOpUJ — MOHBL. Pacno3HaBaHWe XJIOPHUJIOB,
OpOMHJIOB, HOJUIOB.

Jemoncmpayuu. @usuueckue ceovicmea 2anozeros. llonyuenue xa0posooopoda u
pacmeopeHue e2o 8 8ooe.

Jlabopamopnvlie onvimel.  Pacno3nasanue  conAHOU  KUCIomel,  XJI0pUoos,
OpOMUO08, UOOUOO08 U 100aA.

Ilpakmuueckaa paooma Ne 3. Ilonyuenue conanoul Kuciomel u uszyuyenue eé
ceoncme.

Tema 4. Kucnopon u cepa (6 u)

Kucnopon wu cepa. IlonoxkeHne B TEPpUOAUYECKON CHUCTEME XHUMHUYECKHUX
AJIEMEHTOB, CcTpoeHue ux artomoB. Cepa. Amnorponus cepbl. Dusnyeckue u
XuMu4yeckue cBoicTtBa. Haxoxnenue B mpupoxae. [IpumeHeHue  cephl.
CepoBonopoa. CepoBogopoaHas KucjaoTa U ee coiu. KadecTBeHHas peakiusi Ha
cynbdua- nonsl. Oxcup cepsi (IV).

Cepnast kuciora. XMMHYECKHE CBOWCTBA pa30aBICHHOW W KOHIICHTPHUPOBAHHOMU
cepHoit kucnoThl. KaudecTBeHHast peakiusi Ha cyiabdarT- HOHBL. XUMHUYECKUE
peakiuy, JIeKalue B OCHOBE MOJYYEHUS CEPHOM KUCIOTHI B MPOMBIIIICHHOCTH.
[IprmeHeHne cepHOM KUCIIOTHI.

Hemoncmpayuu. Annomponus Kuciopooa u cepvl. 3HAKOMCMEO ¢ 00pasyamu
NPUPOOHBIX CYIbDHUO08, CYIbPamos.

Jlabopamopnvie onvimol. Pacnosnasanue cyrvghuo-, cyarvhum- u cyarvgham-uonos
8 pacmeope

Ilpaxmuueckas paboma. Pewenue 3KCnepUMEHMANIbHBIX 3aA0a4y NO meme
«Kucnopoo u cepay.

Tema 5. Azot u pocdop (9 u)

Azot u docdop. [TonoxeHrne B MEpUOANICCKON CUCTEME XHMUICCKHUX DJIEMEHTOB,
CTPOCHHE UX aTOMOB. A30T, (PU3NYECKHE U XUMHUYECKHUE CBOMCTBA, MOJIYyUYECHHUE U
npuMmeHenne. KpyroBopot azora B mpupoae. Ammuak. ®uzndeckue u XuMU4ECKHe

CBOWCTBA, NMOJy4eHue, npuMeHeHue. Conu aMMOHusA. A30THasi KHCJIOTA U €€



cBoricTBa. OKUCIUTENBbHBIE CBOMCTBA a30THOM KHUCJIOTHL I[lonmydeHue a3zoTHOMU
KHUCJIOTHI B JJabopaTopuu. XUMHUYECKHE PEaKIUH, JIEKAIIUE B OCHOBE MOJYYCHUS
A30THOM KHUCJIOTHI B TpoMbINUIeHHOCTH. [Ipumenenue. Conu. A30THBIE yIO0OpEHUSI.
®ochop. Amnorponusa. dOusnveckue u xumuyeckue coiictBa. Oxcupa ¢docdopa
(V). ®ochopHas KuCIOTa, €€ COJIU U YA0OPEHHUS.

Lemoncmpayuu. Ilonyuenue ammuaxa u e2o pacmseopenue 6 eode. O3naxomienue
C 0Opasyamu npUPoOOHsLIX HUMPAamos, pocghamos.

Jlabopamopuvie onvimel. Bzaumooleiicmeue coneu AMMOHUSL CO  WeENOYaMU.
O3naxomaeHue ¢ azomHuuviMu u ochophvimu Y0obpeHusMuU.

Ilpakmuueckasa paboma NeS. Ilonyuenue ammuaka u uzyuenue e2o c80liCme.
Pewenue 3a0au na onpedenenue maccosoil (006EmHOI) 00U 8bIXO0A NPOOYKMA
peaxkyuu om meopemuyeck 603MO*CHO2O.

Tema 6. Yriepos u kpemuuii (8 u)

VYrnepon u kpemuuii. [lonoxkeHne B MepUOIUYECKON CUCTEME, CTPOSHHUE aTOMOB.
VYrnepon. Amnotponusi. dusmueckue MW XUMUYECKHE CBOMCTBA yrjepoja.
AncopOums. YrapHelii Ta3. YIJIEKUCIBIA Ta3. YToJbHAas KHCJIOTa U €€ COJIH.
KauectBeHnnas peakuusi Ha kapOoHAT — HOHBI. KpyroBopoT B npupo/ie.

Kpemuunii. Oxcun kpemuus (1V). KpemHueBast Kuciiora u ee COJIH.

Crekiio. LlemeHT.

Hemoncmpayuu. Kpucmannuueckue pewemku aimasa u epagpuma. 3Hakomcmeo ¢
obpazyamu npupooHsiX KapooHamos u cunuxkamos. O3HaKoMmieHue ¢ pasiudHbIMu
suoamu monauea. O3HaxKomieHue ¢ 8U0amu cmexid.

JlabopamopHnuvle ONbIMBbI. Os3naxomnenue co ceolcmeamu u
83aUMONpespaweHusMU  Kapoonamos u eudpoxapoonamos. Kauecmeennvie
peaxkyuu Ha KapOoHam- U CUIUKAM-UOHBL.

Ilpakmuueckasn paooma Neb6. Ilonyuenue oxcuoa yenepooa (IV) u usyuenue ezo
ceoiicme. Pacno3nasanue kapoonamos.

Pewenue 3a0au na eviuucnenue maccvl uau 00béMa NPOOYKMA peakyuu no
U38ECMHOU Macce Ui 00bEMY UCXOOHO20 GeWecmad, CO0epIHcaue20 NPUMECHU.

Konmponvnas paboma No2 no meme «Hememannoly.



Tema 7. O6mmume cBoiictBa MeTayioB (11 1)

Merauibl.  Ilomo)kxeHue B NEPUOAUYECKOM CUCTEME, CTPOCHHUE aTOMOB.
Metannndyeckass CBsA3b. @OHU3MYECKHE CBOMCTBA. Psj aKTHBHOCTH METaJIOB.
cBoicTBa MeTauioB. O0mue cnocoOwl noyueHus. CruiaBbl METAJIIOB.

[llenounbie metaiuibl. [lonoxkeHne B NEpUOAUUECKON CUCTEME, CTPOEHUE aTOMOB.
duznueckue U XuMu4deckue cBorcTra. llpumenenue. Haxoxnenue B mpupoze.
[Ilenouno3eMenbHble MeTauibl. [lojlo)keHME B NEPUOAUYECKON  CUCTEME,
cTpoeHue artoMoB. DuU3MUYECKHE U XUMHUYECKHME CBoiicTBa. [IpuMeHeHue.
Haxoxnenne B mpupoae. MarHuii M KaJiblUHUM , UX BAXKHEUIIWE COCHUHECHUS.
XKecTkoCTh BOABI U CIIOCOOKI €€ YCTPaHCHMUS.

Amromunuid. IlomokeHne B NEPUOJWYECKON CHUCTEME, CTPOCHUE ATOMOB.
duznueckue U XxuMuueckue cpoiicTBa. [Ipumenenue. Haxoxaenue B mpupoge.
AM@OTEPHOCTH OKCHA U THAPOKCHIA AITFOMUHHUSI.

Keneso. [lonoxenne B NMEpUOAUUECKON CUCTEME, CTPOEHHE aTOMOB. PU3UUECKUE
U xumuueckue cBoucTtBa. [Ipumenenuwe. Haxoxnaenuwe B mpupope. Baxknenmme
COCIMHEHUS Keje3a: OKCUIbI, TUapokcuasl u conu skene3a (II) m xemeza (III).
KauecTBeHHas peakuusi Ha UOHBI.

Jlemoncmpayuu. 3nakomcmeo ¢ oopasyamu 8adCHEUWUX COaell Hampus, Kaius,
NPUPOOHBIX COCOUHEHUL KAAbyusl, pyoamu dcenesd, COeOUHEHUIMU ATIOMUHUSL.
Bzaumooeticmeue wenounvix, wenouHoO3eMeNbHbIX MEMAilo8 U auoOMUHUs C
gooou. Corcueanue xeneza 8 KUCIOPOOe U XJLope.

Jlabopamopnvie onvimwl. [lonyuenue 2uopoxcuoa amOMUHUL U 83AUMOOeCmBUe
e2o ¢ kuciromamu u wenovyamu. Ilonyuenue eudpoxcudos owcenesa(ll) u (I11) u
83auUMoO0elicmaue ux ¢ KUCIoOmamu U weiouamu.

Ilpakmuueckaa paboma Ne7. Pewenue IkcnepumenmaibHulX 3a0a4 no meme
«Memannwt u ux coeOuHeHus.

Konumponwvnaa padboma Ne3 no meme «Oduque ceoiicmea memaninos,

Pa3nen 3. Kparkuii 0030p BaskHeHIIIUX OPraHuYecKHX BeleCTB.



IIpenmer oprannyeckoi xumuu. HeopraHudeckue M OpraHM4ECKUE COCAUHEHUS.
VYrnepon — ocHOBa H3HU Ha 3emiie. OCOOEHHOCTH CTPOEHHUs aToMa yriepoja B
OpPraHUYECKUX COCTUHECHUSX.
Yranesogopoasl. IlpenensHble  yrmeBomoponasl. Meran, 3TaH, NOPONaH.
CrpykrypHble (HOPMYNBI YIIEBOAOPOJOB. ['OMONOrMYECKUil psj MpeaeabHbIX
yriieBoaopoioB. ['omonoru. dusznueckne M XUMUUYECKHUE CBOMCTBA MPEAECIbHBIX
yIIIeBOAOPOJOB. Peakumu ropenue u 3amenieHus. HaxoxaeHue B mpupoje.
IIpumenenue.
HenpenenbHble yrieBoAOpOabl. DTUICHOBBIN Pl HEMPEACIbHBIX YTIIEBOIOPOIOB.
OtuneH. @usznueckue W XMMHUYECKHE  CBOMCTBa  JdTWieHa.  Peakius
npucoenuHeHus.  KadecTBeHHble — peakmuu.  Peakiuss — MOJMMEpHU3AIUU.
[Tonuatuinen. IIpumenenne sTuneHa.
ALICTUJICHOBBIM psi  HENPEAETbHBIX YIJIEBOAOPOJOB. AreruieH. (CBOWCTBa
aueruieHa. [IJpumenenue.
[IpousBoanbie yriaeBoaoponoB. KpaTkuii 0030p OpraHMYecKHX COEIMHEHHI:
OJIHOATOMHBIE CITUPTHI, MHOI0ATOMHBIE CTUPTHI, KAPOOHOBBIE KUCIOTHI, CII0KHBIE
3(UPBIL, KUPBI, YTIEBOJIbI, AMUHOKHUCIIOTHI, OeTKku. Posib 0eKOB B OpraHusmMe.
[lonsiTHE O BHICOKOMOJIEKYJSIPHBIX BellecTBax. CTpyKTypa MOJIUMEPOB: MOHOMED,
NOJIUMEpP, CTPYKTYPHOE 3BEHO, CTeNeHb mnoiaumepuszanuu. [lonusTuines,
HOJIMIPOINUIIEH, TOTUBUHUIXIOPHU]I.
Llemoncmpayuu. Moodenu monexyn opeanuyeckux coeOuHeHutl, cxemsl, mabauybl.
T'openue yene6000po0os u obHapyiceHue npooyKmo8 ux 2opeHusl.
Obpasywvl Heghmu u NPOOYKMO8 Ux nepepabomxu.
Buoeoonvimul no ceoticmeam ocHOBHbIX KIACCO8 8eujecms.
Pacuemnvie 3adauu. Ycmanosnenue npocmetiwen Gopmynvl ewjecmea no
MAcco8biM OOIAM INEMEHMOB.
Ilnannpyemblie 00pa3oBaTesibHbIE Pe3yJbTAThI OCBOEHHS NpeaMeTa « XuMHUD)
nenrpa «Touka pocta» B 8 Ki1acce
IIpeaxmeTHBIE

OO0yuaroniuit Hay4uTCs



-Oco3HaHKE PO BELIECTB: ONPEAEIATh POJb PA3JIMYHBIX BEUIECTB B IPUPOJIE U
TEXHUKE; OOBACHITH POJIb BEIIECTB B UX KPYTOBOPOTE;

«pACCMOTPEHHE XMMHUYECKUX MPOLECCOB: MPUBOJUTH MPUMEPHI XUMUYECKUX
IIPOIIECCOB B IPUPO/IC; HAXOIUTh YEPThI, CBUIETEIBCTBYIOIIUE 00 001X
MpU3HAKaX XUMUUYECKUX MPOLIECCOB U UX PATUUUSAX;

«MICTIOJIb30BAHUE XUMHUUECKUX 3HAHUH B OBITY: OOBSCHITH 3HAUCHHE BEIIECTB B
YKU3HU U XO35IUCTBE YETIOBEKA;

«00BCHEHUE MUPA C TOUKH 3PEHUSI XUMUU: TIEPEUUCIIATh OTIMUYUTEIIbHBIE CBOMCTBA
XUMHUYECKHX BEUIECTB; Pa3in4aTh OCHOBHBIE XUMUYECKUE
MPOLECCHI; ONPEAETATH OCHOBHBIE KJIACCHI HEOPTaHMYECKUX BELIECTB; TOHUMATh
CMBICJI XUMHYECKUX TEPMHUHOB;

«OBJIZICHUE OCHOBAaMHU METOJIOB IMO3HAHMS, XapaKTEPHBIX JJIs1 €CTECTBEHHBIX
HaAyK: XapaKTEePU30BaTh METOJIbl XUMHYECKON HAayKu (HaOJII0IeHUE, CpaBHEHHUE,
AKCIIEPUMEHT, U3MEPEHNE) U UX POJIb B MO3HAHUU MIPUPOIBL; IPOBOJAUTD
XUMHYECKHUE OTBITHI U SKCTIEPUMEHTHI U OOBSICHATH UX PE3YJIbTATHI,

«YMEHHE OLICHUBATh ITOBEJCHUE YEIIOBEKA C TOUKU 3PEHUS] XUMUYECKON
0€30MacHOCTH MO OTHOIIEHHUIO K YEJIOBEKY U MPHUPOJIE: UCIIOIH30BaATh 3HAHUS
XUMHH TPU COOJIIOICHUH MTPABUIT UCTIOJIb30BaHUS OBITOBBIX XUMUYECKUX
IpernapaToB; pa3andaTh ONAacHbIC U O0€30TaCHbIC BEIIECTBA.

OO0yuaronuics HayIuTCs:

«XapaKTEePU30BaTh OCHOBHBIE METO/IbI IO3HAHUS: HAOTIOJCHUE, U3MEPEHHUE,
JKCIIEPUMEHT;

« OTTMCHIBATh CBOMCTBA TBEP/IBIX, JKUKHUX, Ta3000pa3HBIX BEIIECTB, BBIACIISS UX
CYIIECTBEHHBIE PU3HAKY;

«PACKPBIBATH CMBICII OCHOBHBIX XUMHUYECKHUX MOHATUN «aTOM», «MOJIEKYJIa»,
«XUMUYECKUN DIIEMEHT», «IIPOCTOE BEUIECTBO», «CI0KHOE BEIIECTBOY,
«BaJICHTHOCTB), «XUMHUYECKAsl PEAKLUSI», UCTI0JIb3YSl 3HAKOBYIO CUCTEMY XUMUH;

«PACKPBIBATH CMBICIT 3aKOHOB COXPAHEHHUS MACChI BEIIECTB, TOCTOSIHCTBA COCTABA,
ATOMHO-MOJICKYJISIPHOM TEOPUH;

«Pa3in4aThb XUMHUYICCKUC U (1)H3PI‘IGCKI/IG SIBJICHHA,



+HA3bIBaTh XUMUYECKHUE DIIEMEHTBHI;

«OIIPE/EIIATH COCTAB BEIIECTB 110 UX (hopmysam;

«OMPEIENATh BAJICHTHOCTh aTOMa 3JIEMEHTA B COCIMHECHUSX;

«OMPEAENATh TUI XUMUYECKUX PEAKIINI;

«HA3bIBaTh MIPU3HAKU U YCIOBUA MPOTECKAHUS XUMUYECKUX PEAKIU;

« BBISIBJISITH IPU3HAKU, CBUJIETEIILCTBYIOIIME O MPOTEKAHUU XUMUYECKON peakinu
IIPY BBIMOJHEHUN XUMHUYECKOTO OIbITA;

«COCTaBJISITH (OPMYJIbI OMHAPHBIX COCTUHECHUI;

«COCTABJIATh YPABHEHUSI XUMUUECKUX PEAKIUH;

.co0MI0AaTh MpaBuia 0e30MacHoi padoThl IPU MPOBEICHUU OTIBITOB;

«TI0JIb30BATHCS JTAOOPATOPHBIM 000PYIOBAHUEM U MOCYI0H;

«BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MACChI BEILIECTB;

« BBIYUCJISITh MACCOBYIO JIOJIFO XUMUYECKOT'0 JIEMEHTA 0 (popMyJie COeTMHEHUS;

« BBIYUCIISITh KOJIMYECTBO, 00BEM MIIM MACCY BEIIECTBA [0 KOJUYECTBY, 00bEMY,
Macce peareHTOB WUJIM MPOAYKTOB pPEaKLIUH;

«XapaKTepU30BaTh (U3NUECKUE U XUMUUECKUE CBOMCTBA MPOCTHIX BEIIECTB:
KHCJIOPOJIa U BOJIOPO/IA;

«TI0JTy4aTh, COOUPATH KUCIOPO U BOJOPO/I;

«PacIiO3HaBATh OMBITHBIM IMYyTEM ra3000pa3HbIe BEIECTBA: KHCIOPO/I, BOJIOPO;

«pacKpbIBaTh CMBICH 3aKOHAa ABOTrajpo;

« PACKPBIBATh CMBICII TOHATHH «TETUIOBOM 3 (PEKT peakiumy, «MOJISIPHBIN 00beM»;

«XapaKTEepU30BaTh (U3NUECKUE U XUMUIECKHE CBONCTBA BOJIBI;

«PACKPBIBATH CMBICII IIOHATHUS «PACTBOPY;

« BBIYUCIISATh MAaCCOBYIO JOJIF0 PACTBOPEHHOI'O BELIECTBA B PACTBOPE;

« IPUTOTOBJISITH PACTBOPBHI C ONPEIEIIECHHON MaCCOBOM J0JIEN PACTBOPEHHOTO
BEILIECTBA;

«HA3bIBaTh COCIMHEHNS U3YUEHHBIX KJIIACCOB HEOPIraHUYECKNX BEIIECTB;

«XapakTepu30BaTh (PU3NUECKUE U XUMUUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHWYECKHUX BEIIECTB: OKCHIOB, KUCIOT, OCHOBAHUM, COJIEH;

« OIIPCACIIATE IPUHAAJICKHOCTD BCIICCTB K OIIPCACIICHHOMY KJIACCY COCI[HHCHHfI;



«COCTaBJISITH () OPMYJIBI HEOPTAaHUYECKUX COSTMHEHHUI U3YYEHHBIX KJIACCOB;

«IIPOBOJIUTH OMBITHI, TOATBEPKIAONMINE XUMUYECKUE CBOMCTBA U3YUECHHBIX KJIIACCOB
HEOPraHUYECKUX BEUIECTB;

«pAacIO3HaBaTh OMBITHBIM ITyTEM PACTBOPHI KUCJIOT U IEJOYEH MO U3MEHEHUIO
OKpacKy UHAUKATOPA;

«XapaKTEPU30BATH B3aUMOCBSI3b MEXKY KJIaCCaMHU HEOPTaHUYECKUX COEAUHEHMUI;

«PacCKpbIBaTh CMBICH NEepuondecKkoro 3akona /.M. Menneneesa;

«O0BACHATH PU3UUECKUM CMBICT @aTOMHOTO (TIOPSIZIKOBOTO) HOMEPA XUMUUYECKOTO
3JIEMEHTa, HOMEPOB IPYIIIIbI U EpHoIa B ieproandeckon cucreme .M.
Meneneena;

«O0BSACHATH 3aKOHOMEPHOCTH U3MEHEHHUSI CTPOSHUSI aTOMOB, CBOHCTB 2JIEMEHTOB B
npeaenax Majiblx IEpUOI0B U TIIaBHBIX MOATPYIIIL,

«XapaKkTepHU30BaTh XUMHUECKUE JIEMEHTHI (OT BOJOPO/IA /IO KaJbIKs) Ha OCHOBE MX
MoJIOXKEHHUs B iepuoandeckoit cucreme J[.M. MenaeneeBa u 0coOOCHHOCTEH
CTPOCHUS UX aTOMOB.

OO0yyaromuiics TOJIyYUT BO3MOXHOCTh HAYUUThCS:

« BBIJIBUTATh U IIPOBEPSITH SKCIIEPUMEHTAIBHO TUIIOTE3bI O XUMUYECKUX CBOMCTBAX
BEIIIECTB HA OCHOBE MX COCTAaBa M CTPOCHHMS, UX CIIOCOOHOCTH BCTYIIATh B
XUMHUYECKHUE PEaKIMH, O XapaKTepe U MPOAYKTAX PA3IMYHBIX XUMUYECKUX
peakuuii;

«XapaKTEPHU30BaTh BEIIECTBA [0 COCTABY, CTPOCHUIO U CBOMCTBAM, YCTAHABIIMBATH
MIPUYUHHO-CJICICTBEHHBIE CBS3U MEKIY JTAHHBIMHU XapAKTEPUCTUKAMHU BENIECTBA;

«COCTABJISAITh MOJICKYJISIPHBIE U IOJIHBIE HOHHBIE YPABHEHUS 10 COKPAIICHHBIM
VOHHBIM YPaBHCHUSM;

«TIPOTHO3HUPOBATH CIIOCOOHOCTH BEIIESCTBA MPOSBIISITE OKUCTUTEIBHBIC UITH
BOCCTAHOBHUTEJILHBIE CBOMCTBA C YYETOM CTEIICHEH OKUCIICHUS 3JIEMEHTOB,
BXOJISIIIIAX B €TI0 COCTAaB;

«COCTABJISITh YPABHEHUS PEAKIINN, COOTBETCTBYIOIIUX MOCIEA0BATEIbHOCTH

HpeBpameHHﬁ HCOPraHNMYCCKHX BCIICCTB PA3JINYHBIX KJIIACCOB,



«BBIJIBUTATh U IPOBEPSITH IKCHEPUMEHTAIBLHO TUIIOTE3BI O PE3YJIbTAaTaX BO3ICHCTBUS
pa3IUYHbIX (AKTOPOB HA U3MEHEHHE CKOPOCTH XUMHUYECKON peakilnu;

«MICTI0JIb30BaTh IPUOOPETCHHBIC 3HAHUS IS SKOJIOTUUECKU IPaMOTHOTO MOBEACHUS
B OKpPY>KaroLlIEen cpee;

«MICTI0JI30BaTh MPUOOPETEHHBIE KIIOUEBbIC KOMIIETEHIIUU MPH BHITTOJIHCHUU
IPOEKTOB M Y4eOHO-UCCIIEI0BATENbCKUX 3a]1a4 [0 U3YUYEHHIO CBOMCTB, CIOCOOOB
MOJIyYE€HUSI U PACTIO3HABAHUS BEIIECTB;

«0O0BEKTUBHO OIIEHUBATh MH(POPMAIIHIO O BEIIECTBAX U XUMHUYECKHUX ITPoIleccax;

« KPUTUYECKH OTHOCHUTKCS K IMICEBIOHAYYHOU HH(DOpMaIu, HeJ0OpPOCOBECTHOM
pekJiaMe B CpeicTBaX MacCoBOM MHGOpMALINH;

«0CO3HABaTh 3HAYEHUE TEOPETUUECKUX 3HAHUIN MO0 XUMUM JIJIs1 TPAKTUUECKOMN
NEeATENIbHOCTU YEJIOBEKA;

CO3/1aBaTh MOJICIM M CXEMbl ISl pelIeHHs YYeOHBIX M IO3HaBaTEJIbHBIX
3a/lay; MOHUMATh HEOOXOAMMOCTH COOJIOJEHUS MPEANUCAHUM, MpeiaraeéMbix B
MHCTPYKLHUSX 110 UCIIOJIb30BaHUIO

JInuHOCTHBIE

VY obyuatomerocst 6yayT chOpMpOBaHHBI:

-Oco3HaHHe POCCUICKON TPaKIaHCKON WISHTUYHOCTH: TATPUOTU3MA, JTIOOBH U
yBaxkeHus K OTeuecTBy, YyBCTBa TOPAOCTH 3a CBOIO PoauHy, 3a pOCCUICKYIO
XUMUYECKYIO HAYKY;

. popMHUpOBaHHE IIETOCTHOTO MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSA HAYKU U OOILIECTBEHHOM MPAKTUKU, & TAKKE COLIMAIBHOMY,
KyJIbTYPHOMY, SI3bIKOBOMY U JYXOBHOMY MHOTOOOpAa3HIO0 COBPEMEHHOT'O MHPA;

. popMUpOBaHNE OTBETCTBEHHOTO OTHOIICHUS K YYEHUIO, TOTOBHOCTH U
CIIOCOOHOCTH K CaMOPAa3BUTHIO U CaMOOOPa30BaHUIO HA OCHOBE MOTHUBAIINH K
0Oy4YeHHIO ¥ TIO3HAHUIO, BEIOOPY MPOPMIHLHOTO 00pa30BaHUs HA OCHOBE
UHGOPMAIINH O CYIIECTBYIONUX MPOGECCUsIX 1 TNYHBIX TPO(hecCHnOHATBHBIX
MPEANOYTeHU I, 0OCO3HAHHOMY MOCTPOEHUIO UHIUBUAYAIbHOM 00pa30BaTEIbHOMN

TPACKTOPHHU C YUCTOM YCTOP'IQHBBIX IMO3HAaBATCJIbHBIX HHTCPCCOB,



«bopMUPOBaHNE KOMMYHHUKATUBHON KOMIIETEHTHOCTH B 00Pa30BaTEILHOM,
0OIIECTBEHHO MOJIE3HOM, YUEOHO-UCCIEA0BATENBCKON, TBOPUECKOHN U IPYTUX
BU/IAaX JEATEIHHOCTH;

«bopMUpOBaHUE TOHUMAHUS IIEHHOCTH 3JJ0POBOT0 U 0€30MacHOTO 00pa3a KU3HHU;
YCBOGHUE MPABWII HHIUBUIYaTIbHOTO U KOJUIEKTUBHOTO O€30MacHOTO MOBEICHHS
B UPE3BBIYAMHBIX CUTYALIUAX, YTPOKAIOIIUX KU3HU U 3J0POBBIO JIIOJICH;

. popMHUpOBaHHE MO3HABATEIBHON U HHPOPMAIMOHHON KYJIBTYPBI, B TOM YUCIIE
pa3BUTHE HABBIKOB CAMOCTOSITEIBHON paOOThI ¢ yUeOHBIMU TTOCOOHSIMH,
KHUTAMH, JOCTYITHBIMH HHCTPYMEHTAMHU U TEXHHUECKUMHU CPEJICTBAMHU
MH(POPMAITMOHHBIX TEXHOJIOTHIA;

. popMHUpOBaHNE OCHOB IKOJIOTUYECKOTO CO3HAHMS HA OCHOBE MPU3HAHUS IIECHHOCTH
’KM3HU BO BCEX €€ MPOSBICHUSAX U HEOOXOIUMOCTH OTBETCTBEHHOTO, OEPEIKHOTO
OTHOIICHHS K OKPY>KaloIlel cpejie;

pa3BUTHE TOTOBHOCTH K PEHICHUIO TBOPUYECKHX 3aJa4y, YMEHHUS HAaXOJHTh
aJieKBaTHbIE CIOCOOBI BENECHHUS W B3aUMOJECHCTBUS C MMapTHEPAMH BO BpeMs
y4eOHOM U BHEY4eOHOH [eATeTbHOCTH, CIOCOOHOCTH OIICHMBATh MPOOJIEMHBIE
CUTyallul M OIEPAaTUBHO MPUHUMATh OTBETCTBEHHBIE PEIICHUS B Pa3IUYHBIX
NPOAYKTUBHBIX BHUAAX JEATEIbHOCTH (y4eOHash MOMCKOBO-HCCIIEIOBATEIbCKAS,
KJyOHas, MPOEKTHAas!, KPY>KKOBasi  T. I1.)

MeTtanpeamMeTHble

ITo3naBarenbHbie YVY /!

«YMEHHE CO3/1aBaTh, MPUMEHATh U IPEOOPA30BBIBATH 3HAKU U CUMBOJIBI, MOJICIIN U
CXEMBI I pelieHus] yueOHBIX U TT03HABATEIbHBIX 33/1a4;

«YMEHHUE U3BJICKATh WH(OPMAIINIO U3 PA3IMYHBIX UCTOYHUKOB (BKJIIOUYAsl CPEICTBA
MacCcOBOM MH(OpPMAIIMU, KOMIIAKT-TUCKH Y4eOHOTO Ha3HAYCHUS, PECYPChI
WHTEPHETAa), CBOOOHO TIOJIE30BATHCSI CIIPABOYHOM JIUTEPATYPOM, B TOM UUCIIE U
Ha DJIEKTPOHHBIX HOCHUTEIISX, COOTI0aTh HOPMBI HH(POPMAITMOHHOM

M30UpPaTeIbHOCTH, ITHKH;



«YMEHHE Ha MPAKTUKE MOJIb30BAThCSI OCHOBHBIMU JIOTHUECKUMHU MPUEMAaMH,
METOJaMU HAOII0ICHUSI, MOJETUPOBAHUS, OOBICHEHUS, PEILICHUS TPOOJIEM,
MIPOTHO3UPOBAHUS U JIP.;

«YMEHHE OPraHU30BaTh CBOIO JKU3Hb B COOTBETCTBUU C MIPEACTABICHUSIMHU O
3I0pOBOM 00pa3e KU3HU, IPpaBax U 00S3aHHOCTIX rpakJaHUHA, IIEHHOCTAX
OBITHSI, KYJIBTYPHI U COIIUATILHOTO B3aUMOJICUCTBUS;

«YMEHHE BBITIOJIHITH MO3HABATENILHBIC U TPAKTUUECKUE 3a/IaHUsI, B TOM YHCIIC
MIPOCKTHBIE.

Perynsarususie YY1

«OBJIaJICHHE HABBIKAMHU CAaMOCTOSITEILHOTO TPUOOPETEHHS HOBBIX 3HAHUH,
OopraHu3aIuy yueOHOMU JAesTeIbHOCTH, TOUCKA CPEACTB €€ OCYIIECTBICHHUS;

«YMEHHE TUIAHUPOBATh MyTH JIOCTUKEHUS 1IeJIEH Ha OCHOBE CaMOCTOSATEIILHOTO
aHaJu3a YCJIOBUU U CPEJICTB UX JOCTHKEHUS, BBIICIATh AIbTCPHATHBHBIC
crocoObl JOCTMXKEHUS 11eJIM U BBIOMpaTh Hanbosee 3¢ PeKTUBHBIN cTI0CO0,
OCYIIECTBIISITH TO3HABATEIbHYIO pe(IIEKCUIO B OTHOILIEHUU JEHCTBUHN 1O
pEIIeHHIO yYeOHBIX U TT03HABATEIbHBIX 33]1a4;

«YMEHHE TOHUMATh MPOOJIeMy, CTABUThH BOTIPOCHI, BEIABUTATH TUTIOTE3Y, 1aBATh
OTIpEJICIICHHS] TIOHATHUSAM, KIACCU(DUIIMPOBATh, CTPYKTYpUPOBATh MaTepua,
IPOBOAUTH IKCIIEPUMEHTHI, APTYMEHTUPOBATh COOCTBEHHYIO MO3UIIHIO,
(bopMynHpOBaTH BEIBOBI U 3aKIFOUCHUS;

«YMEHHE COOTHOCHUTH CBOU JEHCTBUA C IUIAHUPYEMBIMHU pe3yJbTaTaMH,
OCYILIECTBIISITH KOHTPOJIb CBOEH ESITENBHOCTH B MPOLIECCE IOCTUKEHUS
pe3ynbTaTa, ONmpeiesaTh CIOCOOBI IEUCTBUM B paMKaX MPEIIOKEHHBIX YCIOBUH
U TpeOOBaHUH, KOPPEKTUPOBATH CBOM JICCTBHUS B COOTBETCTBHUH C
VU3MEHSIIOLIECNCS CUTyaluen;

«popMUpOBaHNE U PA3BUTHE KOMIIETEHTHOCTH B O0JACTH MCTIOJIb30BaHUS
WHCTPYMEHTOB M TEXHUYECKUX CPEACTB MHPOPMAIIMOHHBIX TEXHOIOT U
(KOMITBIOTEPOB U TPOTPAMMHOT0 00eCTICYEHUS) KaK HHCTPYMEHTAJIBHON OCHOBBI
Pa3BUTHS KOMMYHUKATUBHBIX U MTO3HABATEIbHBIX YHUBEPCATBHBIX YUEOHBIX

JICHCTBUI.



Kommynukarusubie YV /I:

«YMEHHE CaMOCTOSITEIbHO U apTYMEHTHPOBAHHO OIICHUBATH CBOM JICUCTBUS U
JEHCTBUS OJJHOKIIACCHUKOB, COJIEP)KAaTEIbHO 000CHOBBIBAS MPABUILHOCTD HITU
omK1OOYHOCTH Pe3yibTaTa U Criocoda NeNCTBUSA, aJIeKBaTHO OIICHUBATh
O00BEKTUBHYIO TPYAHOCTh KaK Mepy (DaKTUUECKOTO WK IPEII0IaraeéMoro
pacxojia pecypcoB Ha pelIeHHE 3a7au, a TAKKE CBOM BO3MOKHOCTH B
JOCTUXKEHUU LEIH OIPEICIEHHON CI0XKHOCTH;

yMeHue paboratb B rpynme — O(QQPEeKTUBHO  COTpyIHUYATH U
B3aMMO/ICHICTBOBATh Ha OCHOBE KOODAWHAIMM PA3IWYHBIX TO3UIMA TIpH
BbIpa0OTKE OOIIEro penieHusi B COBMECTHOW NEeATEIbHOCTH; CIyIIaTh MapTHEpA,
GopMynupOBaTH U APTYMEHTHPOBATH CBOE MHEHHUE, KOPPEKTHO OTCTaMBATH CBOIO
TIO3HIIMIO U KOOPJIWHUPOBATH €€ C MO3UIMEH MapTHEPOB, B TOM YHCJIC B CHTYaI[H
CTOJIKHOBEHHSI HHTEPECOB; MPOYKTUBHO pa3peniaTh KOHPIUKTH HA OCHOBE ydeTa
MHTEPECOB UM MO3MLUN BCEX €r0 YyYaCTHUKOB, IOUCKA M OLEHKU aJIbTEPHATHUBHBIX

CIoco00B pa3pelieHrs KOH(PIUKTOB

Ilnanupyembie 00pa3oBaTe/ibHbIE Pe3yJbTAThI OCBOEHUS NMpeaMeTa « XUMUD»

B eHTpe «Touka poctra» 9 kiacc.

JIM4HOCTHBIC

[TocTerneHHO BRICTpanBaTh COOCTBEHHOE IIEJIOCTHOE MHUPOBO33PEHHUE:

— 0CO3HABaTh COBPEMEHHOE MHOT'000pa3re TUIIOB MUPOBO33PEHUS,
00IIIeCTBEHHBIX, PEIIMTHO3HBIX, AaTEUCTUICCKUX, KYJIbTYPHBIX TPAJIUIIUN, KOTOPHIS
ONPEACISAIOT pa3Hble OOBSICHEHHS MTPOUCXOAIIECTO B MUPE;

— ¢ y4€TOM 3TOT0 MHOT'000pa3usi IOCTETICHHO BBIPaOaThIBATh CBOM COOCTBEHHBIC
OTBETHI HA OCHOBHBIE KU3HECHHBIE BOIIPOCHI, KOTOPHIE CTABUT JIMYHBIN )KU3HEHHBIN
OIIBIT;

— YYUTHCS IIPU3HABATH IPOTUBOPECUUBOCTh M HE3ABEPIIEHHOCTh CBOMX B3IJISI/IOB HA

MHUP, BOBMOXKXHOCTb UX U3MCHCHMUA.



Y4uThCsa UCIIOJIB30BATH CBOU B3TJISIJII HA MUP JJIsI OOBACHEHUS Pa3IMYHbIX
CUTyalui, pelIeHNs] BO3HUKAIOIINX MPOOJIEM U U3BIICUCHUS KU3HEHHBIX YPOKOB.
Oco3HaBaTh CBOU MHTEPECHI, HAXOJIUTh U U3y4aTh B YYEOHUKAX 1O Pa3HbIM
npeaMeraM MaTepuan (M3 MaKCUMyMa), UMEIOITUN OTHOIIICHUE K CBOMM
HWHTEpEecaMm.

Hcnons3oBaTh CBOM MHTEPECHI [Tl BHIOOPA MHUBUAYabHONU 00pa30BaTEIbLHOMN
TPaeKTOPHUH, MOTEHIIUAILHON Oyaymiel npodheccuu U COOTBETCTBYIOIIETO
npoguILHOTO 00Pa30BaHUSI.

[IpuobOpeTrath ONBIT y4acTus B JeiaxX, IPUHOCSIIUX MOIb3Y JIFOISIM.

Y4uThCs CaMOCTOSATENBHO BEIOMPATH CTUIIb TTOBE/ICHMUS, IPUBBIYKH,
obecnieunBaroye 0e30MmacHbIil 00pa3 KU3HU U COXPAHECHHE 37]0POBbsI — CBOETO, a
TakKe OJIM3KUX JTHOJICH U OKPYKAIOIIIHX.

YUUTBCS CAMOCTOSITEIBHO MTPOTUBOCTOSITh CUTYAIUSIM, IIPOBOLIUPYIOLIUM Ha
MOCTYTIKH, KOTOPBIE YIPOXKAIOT O€30MaCHOCTH | 37I0POBBIO.

BriOupaTh MocTynku, HalleJIeHHbIC HA COXpaHEHHE B OepeKHOE OTHOIIICHHE K
IPUPO/Ie, 0OCOOESHHO KUBOM, N30€erasi MPOTUBOMOIOKHBIX TOCTYIKOB, TOCTETIEHHO
ydach U OCBaMBasi CTPATETUIO PAIIMOHATILHOTO MPUPOIOTIOIH30BaAHHUS.

Yuutbkcs yoexaaTh Ipyrux JIIOAEH B HEOOX0IMMOCTH OBJIAJCHUS CTpaTeruei
PalMOHAIBHOTO IPUPOIONIOIb30BAHMS.

Hcrnonp30BaTh 3KOJIOrMYECKOE MBIIIJIEHUE TSI BEIOOpA CTPaTeTMH COOCTBEHHOTO
MOBEJICHUS B KAYECTBE OJIHOM M3 LIECHHOCTHBIX YCTAHOBOK.

Cpedcmeom pazeumusi TAIHOCTHBIX PE3YJIHTATOB CIyKaT yU4eOHBIN MaTepHa U
MIPONYKTUBHBIC 3a/IaHUs yUeOHMKA, HAIICJICHHBIC HAa 6-F0 JIMHUIO PA3BUTHS —
YMEHHUE OLIEHUBATH MOBEICHUE YEIOBEKA C TOYKHU 3PCHUSI XUMHUYECKON
0€30ITaCHOCTH T10 OTHOIIICHUIO K YEJIOBEKY U TIPHPOJIC.

MertanpeaMeTHbIE pe3yabTaThbl

Pecyiamueuvie YVI/I.

CamocTosTenbHO 00HAPYKUBATh U POPMYIUPOBATH TPOOIEMY B KIACCHOU U

WHJMBUIYaJbHONU YY4EOHOU JIESITEIIbHOCTH.



BoinBurats Bepcuu penieHus npooieMbl, 0CO3HaBaTh KOHEUHBIN PE3YJIbTaT,
BBIOMPATh U3 MPEJJI0KEHHBIX U UICKATh CAMOCTOSATENIHO CPEACTBA JOCTHKEHUS
LEJH.

CocTaBasaTh (MHIMBHUYaIbHO WIH B TPYIIIIE) IJIaH PEIICHUs MPOOJIeMbl
(BBIMIOJIHEHUS TIPOCKTA).

[Togbupats k kaxaoi mpodiieme (3a1aue) afeKBaTHYIO €l TEOPETUUECKYIO
MOJIETTb.

PaGoTas no npeyokeHHOMY U CAMOCTOSITENIbHO COCTABIIEHHOMY ILIaHYy,
UCIIOJIB30BaTh HAPSY C OCHOBHBIMU U JIOTIOJIHUTEJILHBIE CPEICTBA (CITpaBOYHAs
JTUTEpaTypa, CI0KHBIC MPUOOPHI, KOMIIBIOTED).

[TnanupoBaTh CBOIO MHAMBUIYATBHYIO 00pa30BaTEIbHYIO TPACKTOPHUIO.

PaboTaTh 1Mo caMoCTOSITETbHO COCTaBJICHHOMY IJIaHY, CBEPSSICh C HUM U IEJIBIO
NeSATeIbHOCTH, UCTIPABJISIS OIIMOKH, UCTIOIB3YS CAaMOCTOSTEIIBHO MOI00paHHBIC
cpencta (B ToMm uncie u MaTepHer).

CB00OIHO MMOTB30BATHCA BEIPAOOTAHHBIMHU KPUTEPUSIMU OLIEHKU U CAMOOIEHKH,
UCXOMS U3 LIETU U UMEIOIINXCS KPUTEPUEB, pa3iinyasi pe3yJbTaT U CIIOCOObI
JICHCTBUN.

B xone npencraBneHus MpoeKTa AaBaTh OLICHKY €ro pe3ysibTaTaM.
CaMocCTOsTeIbHO 0CO3HABATh MPUUMHBI CBOETO YCIIeXa WM HeycreXa U HaXOAUTh
CIIOoCOOBI BHIXO/IA U3 CUTYaIlMU HEycIeXxa.

YMeTh OLIEHUTh CTENEHb YCIEUIHOCTH CBOEW MHIMBUAYaIbHOW 00pa30BaTEIbHON
NEeSATETbHOCTH.

JlaBaTh OLICHKY CBOMM JIMYHOCTHBIM Ka4eCTBaM U UepTaM XapakTepa («KakKoB 5»),
ONPENENATh HAIIPABJIEHUS CBOETO PA3BUTHUA («KAKUM 1 XOUY CTaTh», «4TO MHE IS
3TOT0 HAJO0 CACIATHY).

Cpeocmeom gpopmuposanus perynsaTUBHBIX Y'Y [ ciyxaT TEXHOJIOTHUS
MpOoOJIEMHOTO0 TUajora Ha dTare U3y4eHus HOBOTO0 MaTepHraia ¥ TeXHOJIOTHS
OLICHUBAaHUSI 00Pa30BATEIbHBIX IOCTUXKEHUH (YUEOHBIX YCIIEXOB).

llosnasamenvuvie YY/I:

AHanu3upoBaTh, CPABHUBATH, KIIACCU(UIIMPOBATH U 0000IIATH MOHSATHUSA:



- IaBaTh OTPECIICHUE MTOHATUSIM Ha OCHOBE U3YUYCHHOTO Ha PAa3IMUHBIX
IpeIMeTax yueOHOro MaTepuana;

- OCYIIECTBIIATH JIOTHYECKYIO OTICPAIIHIO YCTAHOBJICHHS POIO-BUIOBBIX
OTHOILICHUH;

- 0000111aTh MOHATHUS — OCYIIECTBIIATH JIOTHIYCCKYIO OIEpaIrio Iepexoa OT
MOHATHS ¢ MEHBIINM 00BEMOM K MOHSTHIO C OOJIBIITUM 00BEMOM.

CTpOoHTH JIOTHYECKOE PAaCCYXICHHE, BKIFOYAIOIICE YCTAHOBICHUE TPUIHMHHO-
CJICICTBEHHBIX CBSI3EH.

Co3taBaTh MOJICIH C BBIJICJICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK 00BEKTa,
peoOPa30BBIBATH MOJIEIH C IIEJIBIO BBISBICHUS OOIINX 3aKOHOB, ONPECIISFOIIIX
JaHHYIO TIPEIMETHYIO 00J1aCTh.

[Tpencrapisath HHPOPMAIIHIO B BHJIC KOHCIIEKTOB, TA0JIHII, CXEM, TpadUKOB.
[TpeoOpazoBbIBaTH MHGOPMAIIHIO U3 OJTHOTO BHJIA B APYTOH M BEIOMPATH YAOOHYIO
1t ce0st hopmy duKcaluy v npeacrapienus nadopmanun. [IpeacrapisiTh
uH(OpMaIMIO B ONTUMAJILHON (hOpMe B 3aBUCUMOCTH OT ajjpecara.

[TornMas mo3ULMIO APYTOTO, Pa3audaTh B €r0 Peur: MHEHUE (TOUKY 3pEHHUs ),
JTIOKa3aTeIbCTBO (ApryMEHTHI), (PaKThl; TUIIOTE3bI, AKCUOMBI, TeOpUH. {7151 3TOTO
CaMOCTOSITEILHO UCITOJIH30BaTh PA3IMYHBIC BUIbI UTCHHS (M3yJaroiee,
IIPOCMOTPOBOE, 03HAKOMHUTEILHOE, TOMCKOBOE), TPUEMBI CITyIIIaHHSI.

Camomy co31aBaTh HCTOYHUKH MH(OPMAIIMK Pa3HOTO TUIIA U JIJIST Pa3HBIX
ayIuTOpuid, cCOOMI0AaTh MHGOOPMAITMOHHYIO TUTHEHY U TpaBuiia HHPOPMAIIHOHHON
0€30MMacHOCTH.

YMeTh UCTIONIb30BaTh KOMITBIOTEPHBIE 1 KOMMYHUKAIIMOHHBIE TEXHOJIOTUHU KaK
WHCTPYMEHT /IS JOCTHKEHUS CBOMX IIeJIel. Y METh BBIOUPATh aJICKBaTHBIC 3a]1aUe
WHCTPYMEHTAJIbHBIC MPOTPAMMHO-AIIapaTHBIC CPEACTBA M CEPBUCHI.

Cpeocmeom popmuposanus no3HaBaTeabHBIX Y Y J] cilykaT yuyeOHbINH MaTepuani u
MPOyKTUBHBIE 3a/jaHns y4eOHNKa, HalleIeHHbIe Ha 1—4-if THHUY pa3BUTHS:

- 0oco3HaHue poJin BeriecTs (1-s1 TUHUS pa3BHUTHA ),

- PacCCMOTpPEHUE XUMUIECKHUX TPOIECCOB (2-51 JIMHUS PA3BUTHSA);

- UCTIOJIb30BaHUE XUMHUYCCKHUX 3HAHUH B OBITY (3-51 JIMHUS pa3BUTHSA);



- 00BsICHEHHE MUPA C TOYKU 3PCHUS XUMHUH (4-51 TMHUS Pa3BUTHS);
- OBJIQJICHHE OCHOBAMHU METOJIOB €CTECTBO3HAHHMS (6-51 JIMHUSA PA3BUTHA).

Kommynukamusnoie YV/I:

OTtcTranBasi CBOIO TOUKY 3pE€HHUS, MPUBOJIUTH APTYMEHTHI, MOATBEPAK AT UX
dakramu.

B nuckyccun ymeTh BBIIBUHYTH KOHTPAPTyMEHTHI, epepazupoBaTh CBOIO MBICIh
(BnajieHuEe MEXaHU3MOM SKBUBAJICHTHBIX 3aMEH).

Y4uThCS KPUTUIHO OTHOCUTHCSI K CBOEMY MHEHHUIO, C JOCTOMHCTBOM MPHU3HABAThH
OmK1OOYHOCTH CBOET'0 MHEHUS (€CIIM OHO TaAKOBO) U KOPPEKTUPOBATH €TO0.
[TonrMast MO3UIIUIO APYTOTO, Pa3IMYaTh B €r0 PeUr: MHEHHUE (TOUKY 3pECHHUS),
JI0Ka3aTeNbCTBO (apryMeHThl), aKThl; TUIIOTE3bI, AKCHOMBI, TEOPHHU.

YMeTh B3MISIHYTh Ha CUTYAIIUIO C MHOM IMO3UIIMHN U JIOTOBAPUBATHCS C JIIOIBMU
WHBIX O3UIIUH.

Cpeocmeom ¢hopmuposarusi KOMMYHUKATUBHBIX Y'Y [ city)kaT TEXHOJIOTUs
poOJIEeMHOr0 Juaiora (MmoOy>KIaroui 1 MOABOASIINIA TrUajor) u paborta B
MaJpIX rpynnax, Tak’Ke UCMOJIb30BAHUE Ha YPOKaX 3JIEMEHTOB TEXHOJIOTUU
IPOJYKTUBHOTO YTEHUS.

JIeBATUKIIACCHUK HAYYHUTCH:

* 00BSICHATH CYTh XUMHUECKHUX MPOILIECCOB U UX MPUHIIUITHAIBHOE OTINYUE OT
(bH3UYEeCKUX;

* Ha3bIBaTh IPU3HAKU U YCIOBUS MPOTEKAHUSI XUMUUYECKUX PEAKIINI;

* YCTaHABJIMBATh MPUHAJIEKHOCTh XUMHUYECKON pEaKU K ONPEICIEHHOMY TUITY
0 OJTHOMY U3 KJIaCCU(PUKAIMOHHBIX TPU3HAKOB: 1) IO YHCITYy U COCTaBY
MCXOJIHBIX BEIIECTB M MPOJYKTOB PEAKINU (PEaKIUU COCAUHEHUS, PA3JI0KEHHUS,
3amenieHrs 1 0OMeHa); 2) MO0 BBIICJIICHUIO WM HOTJIOIMIEHUIO TeIUIOTHI (peakiuu
IK30TEPMUUYECKUE U SHIOTEPMHUUCCKHE); 3) IT0 M3MECHCHHIO CTCIICHEH OKHCIICHUS
XUMHUYECKHUX JIEMEHTOB (PEAKIIMU OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE); 4) TIO
oOpaTuMocCTH Tiporecca (peakiuu 00paTuMbIe 1 HEOOPaTUMBIE),

* Ha3bIBaTh (PAKTOPHI, BIUSAIONINE HA CKOPOCTh XUMHUECKUX PEAKIIUM;

¢ Ha3bIBAaThb @aKTOpBI, BJIIMAIOMIKE HA CMCIICHNC XUMHNYCCKOI'O paBHOBCCHAA,



* COCTaBIIATh YPABHEHUS JJIEKTPOIUTUYECKON TUCCOLMAIIUN KHUCIIOT, IIEI0YEH,
COJIEH; TIOJIHBIE U COKPAIEHHBIE MOHHBIE YPABHEHUSI peakluii 0OOMeHa; ypaBHEHUS
OKHCIIMTEIBHO-BOCCTAHOBUTENBHBIX PEAKIU;

* IPOTHO3UPOBATH NPOAYKTHl XUMUYECKUX PEAKIIMA 110 (popMysiaM/Ha3BaHUSIM
MCXOJHBIX BEIIECTB; OMPEAEIATh UCXOJHBIE BELIECTBA 10 POopMysiaM/Ha3BaHUSIM
IIPOIYKTOB PEAKLINH;

* COCTaBJIATh YPABHEHHUSI PEAKIINI, COOTBETCTBYIOIIMX MIOCJIEI0BATEIIBHOCTH
(«uemnoukey) MpeBpallleHuii HEOPraHUYECKUX BEILIECTB PAa3JIMUHbIX KJIACCOB;

* BBISIBJISITH B IIPOLIECCE DKCIIEPUMEHTA NPU3HAKH, CBUAETENBCTBYIOIINE O
IPOTEKaHUHU XMMHUYECKON pEaKlIny;

* [IPUTOTOBJISITH PACTBOPHI C ONPEIEIIEHHON MacCOBOM 10JIEW PaCTBOPEHHOTO
BEILECTBA;

* OIIPEAENATh XapaKTEP CPEebl BOJHBIX PACTBOPOB KHUCIIOT M LIETIOYEH 110
U3MEHEHHIO OKPAaCKU UHANKATOPOB;

* IPOBOJUTH KAUECTBEHHBIE PEAKLIUH, [IOATBEPKIAIOIINE HAJIMUNE B BOJHBIX
pacTBOpax BELIECTB OTJEIbHBIX KATHOHOB U aHUOHOB.

* OIPENEIATh NPUHAMIEKHOCTh HEOPTAHUYECKUX BEIIECTB K OJJHOMY U3
M3yUYEHHBIX KJIACCOB/TPYIIL: METAJIJIbl 1 HEMETAILIbI, OKCHU/Ibl, OCHOBAHMU,
KHCJIOTHI, COJIN;

* COCTaBJIATH (POPMYJIbI BEIIECTB MO UX HA3BAHUSM;

* OIIPEENATh BAJICHTHOCTD U CTENIEHb OKUCIICHMS 3JIEMEHTOB B BEILIECTBAX;

* COCTaBIATH (POPMYJIbI HEOPTaHMUYECKUX COETMHEHUH 110 BAJIEHTHOCTSAM U
CTENEHSIM OKHCIICHHSI 3JIEMEHTOB, a TAKXKE 3apsAaM HOHOB, YKa3aHHBIM B Ta0IUIE
PacTBOPUMOCTH KUCIIOT, OCHOBAHUU U COJIEH;

* 00BSACHATH 3aKOHOMEPHOCTH U3MEHEHUS PU3NYECKUX U XUMHUYECKUX CBOMCTB
IIPOCTHIX BEIIECTB (METANIOB U HEMETAJUIOB) U UX BBICIIUX OKCHUJIOB,
00pa30BaHHBIX JIEMEHTAaMH BTOPOT'O ¥ TPETHETO MEPHOIOB;

* Ha3bIBaTh OOIIME XMMHYECKHE CBOMCTBA, XapaKTEPHbIE AJI IPYII OKCHJIOB:

KHCJIOTHBIX, OCHOBHBIX, aM(OTEPHBIX;



* Ha3bIBaTh OOIIME XUMUUECKUE CBOMCTBA, XapaKTEePHBIE /I KaXKI0T0 U3 KJIaCCOB
HEOPraHWYECKHUX BEIIECTB: KUCIIOT, OCHOBAHUM, COJIEH;

* IPUBOAUTH IPUMEPHI PEAKIINM, MOATBEPKAAOIINX XUMUYECKUE CBOMCTBA
HEOPTraHUYECKHUX BEIIECTB: OKCUJIOB, KUCIIOT, OCHOBAHUU U COJIEH;

* OINPENEIISTH BEMECTBO-OKUCIUTEND U BEIIIECTBO-BOCCTAHOBUTENb B
OKHUCJIMTETbHO-BOCCTAHOBUTEIBHBIX PEAKIUSIX;

* COCTaBIIATh OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIN OanaHC (17151 U3y4eHHBIX
peakIuit) Mo MpeIyIOKEHHBIM CXeMaM pPeaKIuii;

* POBOJUTH JIAOOPATOPHBIE OIBITHI, MOATBEPKIAIOIINE XUMUYECKIE CBOMCTRA
OCHOBHBIX KJIaCCOB HEOPTaHMYECKUX BEILIECTB;

* MPOBOAUTH JIAOOPATOPHBIE OTBITHI IO TOJIYYEHUIO U COOMPAHUIO Ta3000pa3HBIX
BEILIECTB: BOAOPO/Ia, KUCIOPO1a, YIIEKUCIOro ra3a, aMM1aKka; COCTaBIsATh
YPaBHEHUS COOTBETCTBYIOIINX PEAKIIHIA.

JIeBATUKIACCHUK TTOJTYYUT BO3MOXKHOCTh HAYUYUThHCS:

* COCTaBJIATh MOJICKYJISIPHBIC U TIOJIHBIE HOHHBIE YPABHEHUSI 110 COKPAIIEHHBIM
WOHHBIM YPaBHEHUSIM;

* IPUBOAUTDH IPUMEPHI PEAKIINH, MOATBEPKAAIOIINX CYIIECTBOBAaHUE B3aUMOCBSI3U
MEK]1y OCHOBHBIMH KJIaCCaMH HEOPraHWUYECKUX BEIIECTB;

* MPOTHO3UPOBATH PE3YJIbTAThI BO3JICHCTBUS PA3IMUHBIX (DAKTOPOB HA U3MEHEHNE
CKOPOCTHU XUMHUYECKOHN peaKkiuu;

* IPOTHO3UPOBATH PE3YIbTAThI BO3JICHCTBHSI PA3IMUHBIX (DAKTOPOB HA CMEIIICHHE
XUMHYECKOTO PABHOBECHS.

* IPOTHO3UPOBATH XUMUYECKHUE CBOKMCTBA BEIIECTB HA OCHOBE MX COCTaBa U
CTPOCHHUS;

* MPOTHO3UPOBATh CIIOCOOHOCTH BEIIECTBA MPOSBIIATH OKUCIUTEIBHBIC WU
BOCCTAHOBUTEJIBHBIE CBOMCTBA C YUETOM CTENICHEH OKHCJIEHUS 3JIEMEHTOB,
BXOJISIILIMX B €r0 COCTaB;

* BBISIBJISITh CYILIECTBOBAHUE T€HETUYECKON B3aMMOCBSI3M MEXY BEIIECTBAMU B

pAY: IPOCTOE BEIIECTBO — OKCHJ — THAPOKCHU — COJIb;



* XapaKTepHU30BaTh 0COObIE CBOMCTBA KOHLIEHTPUPOBAHHBIX CEPHOM U a30THOM

KHCJIOT;

* IPUBOJNTH [IPUMEPHI YPABHEHUN PEAKIINM, JIEKAITUX B OCHOBE IMPOMBIIUIEHHBIX

CIOCOOOB MOJTYyYEHU aMMHaKa, CEPHON KUCIIOTbI, YyT'YHa U CTalH;

¢ OIIMCBIBATH (1)I/I3I/I‘I€CKI/I€ N XUMHWYCCKUEC IPOLECCCHI, ABJIAIOINECCA YaCThIO

KpYTroBOPOTa BEUIECTB B MIPUPOJIE;

¢ OPraHnU30BbIBATD, ITIPOBOAUTD YUCHUYCCKUC ITPOCKTHI 11O UCCIICTOBAHUTO CBOMCTB

BCUICCTB, UMCIOIMUX BAKHOC IIPAKTHYCCKOC 3HAYUCHUC.

TemaTu4eckoe MJIIAHUPOBAHUE

Tematuueckoe IIAHUPOBAHUC 10 IIPCAMCETY «XUMHUSI» B paMKax ICHTpPa «Touka

pocTa» ajisd 8-9 k;acca cocTaBJIEHO C YUCTOM

paboueit mporpaMMbl BOCITUTAHUSI.

8 Kki1ace

No
I/

g

HaumenoBanue
pasaesoB U TEM
IPOTPaMMBbI

KonnuectB
0 4YacoB

20P

[Tpumeyann
e

Pa3zpnen 1.
ITepBoHavyabHBIC
XUMHYECKHe
NOHATHSA

11

XUMHUSI- BayKHEHIIIas
001aCTh
€CTSCTBO3HAHMS U
IPAKTUYECKON
JIESITeIIbHOCTH
YyeJIOBEKa

https://m.edsoo.ru/
7f41837c

1,2

BemectBa n
XUMHYECKHUE
peaxIuu

15

https://m.edsoo.ru/
7f41837c

Uroro no pazaeny

20

Pasznen 2.
Baxueitimue




NnmpeacTaBUTEIH
HEOPraHnveCKMuX
BCIIECCTB

2,1

Bosnyx. Kucnopon.
[Tonsitust 06
OKCHIaX.

https://m.edsoo.ru/
7f41837c

2.2

Bonopon. Ionsatus
0 KHCJIOTaX U COJIAIX.

https://m.edsoo.ru/
7f41837c

2.3

Bopa. Pacteopsl.
ITousTus 00
OCHOBAaHUAX

https://m.edsoo.ru/
7f41837c

2.4

OCHOBHBIE KJIACCHI
HEOPraHUYECKUX
COeIMHEHUN

11

https://m.edsoo.ru/
7f41837c

Hroro no pazgeny

30

Paznen 3.
IMepuoanueckuit
3aKOH M
IHepuonnyeckasn
cucremMa
XUMHYECKHX
jaemenToB /1. U.
MenaeseeBa.
Crtpoenue aToma.
Xumnuyeckast
CBSI3b.
OxucJIuTEIBHO-
BOCCTAHOBHUTEJIbH
ble peaKkium.

3.1

[Tepunognueckuii
3aKOH U
[Tepuonnueckas
cuctema
XUMHUYECKUX
anemenToB /. U.
Menpaeneena.
Ctpoenue aToma.

https://m.edsoo.ru/
7f41837c

3.2

XuMHu4uecKkas CBSI3b.
OKHUCIUTENBHO-
BOCCTAaHOBHUTEIbHBIC
peaKIuu.

https://m.edsoo.ru/
7f41837c

Hroro no pazngeny

15

https://m.edsoo.ru/
7f41837c

Pe3epBHoe Bpems

https://m.edsoo.ru/




7f41837c

OO0111ee KOJIMIECTBO
4acoB 110
MporpaMme

68

https://m.edsoo.ru/
7f41837c

9 kiace

No

=

HaumenoBanue
pa3aesioB U TEM
IIPOrPaMMBbI

KomnnuectB
0 4acoB

20P

ITpumeuanu
e

Paznen 1.
BemecTBO N
XHMHYECKHE
peakuuu

11

[ToBTOpEHUE N
yriayoneHue
3HaHUN OCHOBHBIX
paszenoB Kypca 8
KJjacca

https://m.edsoo.ru/
7f41837c

1.2

OcCHOBHBIC
3aKOHOMEPHOCTH
XUMHYECKUX
peakuun

https://m.edsoo.ru/
7f41837c

1.3

DIIEKTPOJIUTHYECKA
sI TMCCOIMAITHSL.
XHUMHYECKUE
peaKkiuu B
pacTBopax.

https://m.edsoo.ru/
7f41837c

Hroro no pazneny

17

https://m.edsoo.ru/
7f41837c

Pasznen 2.
Hemeramnel u ux
COEIUHEHUS.

https://m.edsoo.ru/
7f41837c

2.1

OOmas
XapaKTEPUCTUKA
XUMHYECKUX
annemMeHToB VIIA-

TPYMIIBL.
TI"anoreHsl.

https://m.edsoo.ru/
7f41837c

2.2

OOmas
XapaKTepUCTHKA
XUMHYECKUX
sremenToB VIA-
rpynnsl. Cepa u ee

https://m.edsoo.ru/
7f41837c




COCIUHCHMUA.

2.3 | Obmas 7 https://m.edsoo.ru/
XapaKTepUCTHKA 7f41837c
XUMHUYECKHUX
37eMEeHTOB V A-
rpynmnsl. A30T,
docdop u ux
COCTMHECHHMUS.

2.3 | Obmas 8 https://m.edsoo.ru/
XapaKTePUCTHKA 7f41837c
XUMUYECKHUX
aneMeHToB IV A —
rpynnsl. YTriaepon,

KPEMHUU U UX

COCTMHCHMUSL.

Hroro no pasueny 25 https://m.edsoo.ru/
7f41837c

Paznen 3. https://m.edsoo.ru/

MeTaJIbl M HX 7t41837¢c

coeIMHEeHUsI

3.1 | O0mwue cBoiicTBa 4 https://m.edsoo.ru/
METaJLIOB 7f41837c

3.2 | Baxnetimue 16 https://m.edsoo.ru/
METaJLIbl U UX 7f41837c
COETMHEHUS
Hroro mo pazaeny 20 https://m.edsoo.ru/

7f41837c
Pazgen 4. Xumust https://m.edsoo.ru/
U OKPY’KaK0as 7t41837¢c
cpeaa

4.1 | BemectBa u 3 https://m.edsoo.ru/
MaTepHalbl B 7t41837¢c
KU3HU YeJIOBEKa
Uroro mo pazneny 3 https://m.edsoo.ru/

7f41837c
Pe3epBHOE Bpems 3 https://m.edsoo.ru/
7f41837c
Oo6mee 68 https://m.edsoo.ru/
KOJIMYECTBO 7t41837¢c
4acoB 1O
nporpamme

IToypouHoe muiaHupoBaHue 8 Kjace




Ne m\it

HaumenoBanue pa3nenoB u tem
pOrpaMMbl

KonnuecTBO YacoB

ITpumeyanue




[Ipenmer xumun. Ponp xumuun
B )KU3HHU 4yeiioBeka. Temna u
BEIIECTBA.

IlonsaTus o METOAaX ITO3HAaHUA
B XUMHUHN

[Ipaktuueckas padora Ne 1 «
[IpaBuna paboTsl B
1a60paTOPUM U IPUEMBI
paboThI ¢ 1a0OpaTOPHBIM
000pyIOBaHUEM

YucTrle BeiecTBa U CMECH.
Crnioco0sI pa3ziesieHus CMeceil.

[Ipaktuueckas padora Ne 2. «
Pa3nenenue cmeceii» ( Ha
IpUMepe NOBApPEHHOM COJIN)

ATOMEBI U MOJICKYJIbI

XUMUYECKHUE DJIEMEHTBI. 3HAKU
(CUMBOJIBI) XUMHUYECKUX
AJIEMEHTOB

oo

HpOCTBIG N CJIOKHBIC BCIICCTBA

ATOMHO-MOJIEKYJIIPHOE YUCHHE

10.

3aKOH MOCTOSHCTBA COCTaBa
BEIIECTB. XUMUYECKas
dopmyna. BaneHTHOCTb aTOMOB
XUMHYECKUX COCTUHEHUH.

11.

OTtHOCHUTEILHAS ATOMHAS
macca. OTHocUuTeIbHAA
MOJICKYJISIpHAsl Macca.

12.

MaccoBas qoyi1 XUMHUYECKOT'O
DJIEMEHTA B COSTMHEHUH

13

KommuecTBo Bemectsa. Moiib.
MonspHas macca.

14.

dusnyeckue U XUMHYECKUE
SIBJIEHUS. XMMHUUYECKas
peaKius.

15.

[Ipr3Haky u ycioBus
MPOTEKAHUS XUMHUYECKHUX

peakuun

16

3aKOH COXpaHEHUS MACChI
BEIIECTB. XUMHUUYECKHE
ypaBHEHUS

17

Breraucienune KojJIm4decTna,
MacChl BEIIECTBA M0 YPOBHIM
XUMHUYECKUX pPEaKIuil




18

Knaccudukanus xumMmmuaeckux
peakiuii ( coeIMHEeHUS,
pa3oKeHUs, 3aMeIIEHUE,
obmeHa)

19

M. B. JIoMOHOCOB — y4eHBI!
sunukioneauct. O6o0eHne u
CUCTEMAaTHU3aUs 3HAHUU.

20

KonTtponbsnas padora Ne 1
«BermecTBa 1 XUMHYECKHE
peaKuum

21

BO3IIyX- cmech ra3oB. CocTaB
BO3ayXa. KI/ICHOpOII- QJICMCHT
" IMTPOCTOC BCIICCTBO. O30H.

22.

duznyeckrue U XUMUYECKUe
CBOMCTBA Kucaopoza ( peakiuu
okucienus, ropenue). [lousarue
0 OKCHJIaX.

23.

CrniocoObl osyueHust
KHCJIOpO/1a B T1a00paTOpPHH U
HPOMBIIUIEHHOCTH.
[TpumeHeHne KucIoposa.

24.

Tennoroit 3¢ pexT XxumMmuaeckoi
pEaKIny, MOHITHE O
TEPMOXUMUYECKOM ypaBHEHUH,
9K30- B SHAOTEPMHUUYECKUE
PEaKITL.

25.

TommuBo (HedTH, yromb,
MeTan). 3arpsi3HeHUsl BO3AyXa,
CrIocoOBI €To MPEAOTBPAIICHHUS.

26.

[Ipaktuueckas padbora Ne 3 o
TeMme « llonyuenue u
coOupaHue KUCIopoa,
V3YYEHHUE €0 CBOWCTB)

217.

Bonopoa- snemenT u npoctoe
BeuectBo. Haxoxaenue B
IpUpPOJIE.

28

PU3NYECKUE U XUMUYECKHE
CBOICTBa BOAOPO/IA.
[Ipumenenue Bogopoaa.

29

IToHsiTHE O KMCIOTAaX U COJISIX

30

CnocoObl nosyyeHue Bo1opoaa
B JJabopaTopuu

31

[IpakTrueckast padora Ne 4 o
teme « [lonmyuenue u




coOupaHue BOA0pOAa,
HA3YYEHHUE U €0 CBOWCTB»

32

MousipHblil 00beM rasza. 3aKoH
ABorapJio.

33

Brruucnenue o0beMa,
KOJINYECTBA BEIIECTBA rasa 1mo
€Tr0 U3BECTHOMY KOJIMYECTBY
BEIIECTBA WJIK 00bEMY

34

Brrancnenue o0Obema ra3os 1o
YPOBHIO pPEaKIIMKM Ha OCHOBE
3aKOHA 00BEMHBIX OTHOILIEHUI
ra3oB

35

dusnyeckre U XUMHYECKHE
CBOMCTBAa BOJIbI

36

Cocras ocHoBauuii. [lousaTus
00 MHIUKATOpax

37

Bopa kak pactBopuTEb.
Haceiienssie u
HEHACHIILIEHHBIE PACTBOPBL.
MaccoBas 70J1s1 BElleCTBa B
pacTtBope

38

[TpakTrdeckast pabota Ne 5 o
teMe « [Ipurorosnenue
PacTBOPOB C ONPEAEIEHHON
MacCOBOM JoJieH
PACTBOPEHHOIO BEIIECTBAY

39

Kontponsnas pabora Ne 2 o
teme « Kucmopoxa. Bomopoa.
Bona.»

40

OxcHabl: COCTaB,
KJaccuukanms,
HOMEHKJIATypa.

41

[Tony4yeHne u XxuMU4eCKUe
CBOMCTBA KHUCJIOTHBIX,
OCHOBHBIX B aMOP(HBIX
OKCHJIOB

42

OcHOBaHME: COCTaB,
KJ1accuuKanms,
HOMEHKJIaTypa

43

[TonydyeHnue U XuMHUUYECKUE
CBOICTBA OCHOBAaHUU

44

Kucnotel: cocTas,
KJIacCUu(UKaIus,
HOMEHKJIaTypa




45

[Tomy4yeHue nu XuMu4YeCKHe
CBOUCTBA KUCJIOT

46

Conu (cpennue) :
HOMEHKJIATypPhI, CIIOCOOBI
TIOJTYYICHUS, XUMHUECKHEC
CBOMCTBA

47

[Ipaktuueckas pabora Ne 6 .
Pemenne s3xcnepuMeHTanbHbIX
3aja4 no TeMe «OCHOBHBIC
KJIACChl HEOPTaHUYECKUX
COEIMHEHUI

48

I'eneTnueckas cBsI3b MEXKIY
KJIACCAMU HEOPTaHUYECKHUX
COeIMHECHUN

49

O000111eH1E U CUCTEMATH3AL1s
3HAHUU

50

KonTponbsnas padota Ne 3 no
Teme « OCHOBHBIE KJIACCHI
HEOPraHNYECKUX COCIUHEHUIN

o1

HepBBIG ITOITIBITKH
KJ'IaCCI/I(i)I/IKaIII/II/I XUMHUYCCKUX
asieMeHTOB. [loHsTHE O
I'pyIiax CXOOHbIX 9JICMCHTOB.

52

[lepnoauueckuit 3aKOH U
[Tepuonnueckas cucrema
CHCTEMa XMMHUECKHX
anemenToB /1. 1. MeHieneeBa

53

[Tepuonsr. [ pymibr.
[Toarpymnmst.

54

Crpoenue atromoB. CocrtaB
aTOMHBIX sifep. M30Tomsl.

95

CrpoeHue 3IeKTpOHHBIX
o6omouek aromoB J[. 1.
Mengeneena

56

XapaKTepuCTUKa XUMHUYECKOTO
AJIEMEHTA IO €Tr0 MOJIOKEHUIO B
nepuoanueckon cucreme /.M.
Menneneena

S7

3HaueHUE NEePUOIUYECKOTO
3aKOHa JIJIs pa3BUTHUS HAYKU U
npaktuku J[.1. MenneneeBa-
YYEHBIN, TIeJIaror, rpaK1aHuH.

58

DIIEKTPOOTPULIATEIIBHOCTh
aTOMOB XUMHUYECKUX




DJIEMCHTOB

59 HonHas XuMHYECKast CBSI3h 1

60 KoBanenTtHas nonsipHas 1
XUMHYECKasi CBSI3b

61 KoBanenTtHas HenonsipHas 1
XUMHYECKasl CBSI3b

62 CreneHb OKUCIICHUS 1

63 OKHCIUTENBHO- 1
BOCCTAaHOBUTEJIbHAS PEAKITUS

64 Oxucinurenu ¥ BocctaHosurenu | 1

65 KonTtponbsnas padota Ne 4 o 1
teme «CTpoeHune aToma.
XuMHYECKas CBA3bY

66 Pesepsublii ypok. O600menue | 1
Y CUCTEMATH3aIlUs 3HAHUH

67 PesepBHbrii ypok. O6o0menne | 1
Y CUCTEMATU3aIIUs 3HAHUH

68 PeszepBubiit ypok. O606menue | 1
Y CUCTEMATH3aIIUs 3HAHUH
OO0111ee KOJINYECTBO YACOB 10 1

nporpamme

IMoypouHoe miiannpoBanme 9 Kiacc

Ne m\o

HaumMenoBaHnue pa3aeinoB u teM
IPOTrpaMMBbl

KonnuecTBO yacoB

[Tpumeyvanue

[Tepunoaruueckux 3aKoH.
[Tepnonnueckas cucrema 1. 1.
Memnneneena.

3aKOHOMEPHOCTh B U3MEHEHUHU
CBOMCTB XUMHYECKHX
3JIEMEHTOB MEPBBIX TPEX
TIEPHOJIOB

Knaccudukanuys u
HOMEHKJIaTypa
HEOPTraHMYCCKUX BEIIECTB

Bunsl xuMuueckux cBs3eil 1
THUMBI KPUCTAIUTHYECKUAX
pEIIeTOK

Kontponbnas padora Ne 1 o
teme « [loBTopenue y
yri1yOJieHUe 3HaHUM OCHOBHBIX
pa3aenoB Kypea 8 Kjaaccay

Knaccudukanuys XuMru4ecKux




PEaKLU 110 pa3IUYHbIM
IIPU3HAKAM

IToHsATHE O CKOpOCTH
XUMHUYECKUX PEAKLUH.
IToHsATHE O TOMOI€HHBIX U
IeTEPOr€HHBIX PEAKIUAX

IloHsTHEe 0 XUMHUYECKOM
paBHOBecUU. PaKTOPHI
BIIMSIFOIME HA CKOPOCTh
XUMHUYECKUX PEAKIU U
MOJI0KEHHUE XUMHUYECKOI0
PaBHOBECHSL.

OKHUCIUTENBHO-
BOCCTAHOBHUTEIIbHBIC PEAKIIUU

10

Teopust 2JIEKTPOITUTUIECKON
nuccoruanuu. CYiIbHBIE U
cy1a0bIe 3JIEKTPOJIUTHI.

11

HoHHble ypaBHEHUS peakuu

12

XHUMHUYECKHE CBOMCTBA KUCJIOT
1 OCHOBAHMU B CBETE
npeacTaBIeHUN 00
BJIEKTPOJIMTUUECKON
JIMCCOIMalIuU

13

XMMHUUYECKUE CBOMCTBA COJIEU B
CBETE MpeJICTaBICHUH 00
BJICKTPUYECKOMN IMCCOLUAIIN

14

[TonsTHE O THAPOIIU3E COJIEH

15

O00011IEHNE U CUCTEMATA3 AN
3HAaHUU

16

[Ipaktuueckas pabora Ne 1 «
Pemenne sxcnupeMeHTanbHbIX
3a1a9d»

17

KonTtponsnas padota Ne 2 o
TeME « DIEKTPOJIUTHYECKAs
aucconuanus. XuMu4yeckas
peakiusi B pacTBOpax»

18

OO6mur1ast XxapakTepuCTHKA
rajoreHoB. XUMUYECKHE
CBOICTBA HAa NMPUMEPE XJIOPA.

19

XnopoBogopoa. ConstHas
KHUCJIOTa, XUMUYECKUE
CBOICTBA, MOJIyYEHHE,
MIPUMEHEHUSI.

20

[Tpaktrueckas padora Ne 2. «




[Tomy4yenue ConssHON KUCIIOTHI,
M3YYEHHUE €€ CBOWCTBY»

21

Beruncnenns no ypaBHEHUs
XUMHYECKUX pEaKLUUH, eciu
OJIVH U3 PEarcHTOB JaH B
U30BITKE

22

OO61as xapakTeprucTuka
anemeHToB VI A-rpynimsl

23

AmoTponiHbie MoAU(UKAITUN
cepbl. Haxoxnenue cepel u ee
COCIMHEHUH B IIPUPOJIE.
XUMHUYECKHE CBOKWCTBA CEPBI.

24

CepoBonopoa. Ctpoenue,
bu3uYecKre U XUMUUECKUE
CBOMCTBA .

25

Oxkcuasl cepbl. CepHas
KUCTI0Ta, PU3NYECKUE U
XUMHYECKUE CBOMCTBA,
PUMEHEHUS.

26

XUMHUYECKUE PEeaKITUU
JeXalre B OCHOBE
IPOMBIIIIJIEHHOTO criocoba
MOJIYYE€HUS CEPHOM KUCIIOTHI.
XUMHUYECKOE 3arpsi3sHeHUE
OKpYXarolen cpebl
COCIMHEHUSIMH CEPBHI.

27

Brruncinenne maccoBou 1071
BBIXO/1a MPOJIYKTa PEaKIUU

28

OO6mas xapaKTepUCTHKA
a1eMeHTOB VA-rpynnbl. A30T,
pacnpocTpaHeHHe B IPUPOJIE,
buznuecKre 1 XUMUYECKUE
CBOMCTBA

29.

Ammuaxk. Ero pusndeckue u
XUMHYECKHE CBOMCTBA,
MOJTy4YCHHUE U IPUMEHECHHE.

30

[Tpaktrueckas padora Ne 3 o
TeMme « [lonmyuenne ammuaxa,
W3yYEHHUE €r0 CBOMCTB»

31

A3oTHas kuciora, e
bU3nUeCcKre 1 XUMHUICCKUE
CBOMCTBa

32

Hcnonb3oBanue HUTPATOB U
COJIE aMMOHMUS B KA4YECTBE




MUHEpaIbHBIX YIOOpEHUN.
XUMHYECKOE 3arpsi3HEHUE
OKPYKAIOLIEN CPEbI
COEMHEHUAMU a30Ta

33

dochop. Oxcua pocdopa (V)
u ¢pocdopHas KUCIoTa, ee
dusndecKue 1 XUMUIECKIEe
CBOMCTBA, MOJIYYCHHE.

34

Hcnonb3oBanue pocharos B
Ka4eCcTBE MUHEPAITBbHBIX
ynoOpeHuid. 3arps3HeHue
OpUPOTHOMN cpeanl pochaTamu

35

VYrnepon, paclipoCTpaHEHUE B
npupoje, puznueckue u
XUMHUYECKHE CBOKCTBA

36

Oxkcuppl yriaepoja, ux
bu3uYeCKre U XUMUUECKUE
CBOMCTBA.

DKOJIOTHYECKOE TTPOOIIEMBI
CBSI3aHHBIE C OKCHIOM
yriepona ( 1V)

37

VYronbHas KUCI0Ta U €€ COIU

38

[TpakTrdeckas pa6ota Ne 4 o
TteMe « [lonyuenune
YTIIEKUCIIOro rasa.
KauecTBenHas peakiusa Ha
KapOOHAT-HOHY

39

[lepBoHauanbHBIE MOHATHS 00
OpraHUYECKUX BEIIECTBAX KaK
0 COEIMHEHUS yTIIepo/ia

40

Kpemnwuii u ero coenHeHus

41

[IpakTueckas padora Ne 5.
Pemenne s3xcnepuMeHTanbHbIX
3a7a4 1o teMe « BaxuHenmme
HE METaJUIbl U UX COCUHEHUSD)

42

Kontponbnas padota Ne 3 o
TeMe « BayxHele HeMeTauIbl
U UX COEIUHEHUS)

43

OO6murast xapakTepuCTHKA
XUMHYECKHUX DJIEMECHTOB-
MeTauI0B. MeTayumnaeckas
CBSI3b U METALINYCCKAs
KPUCTAJTUYECKAS PEIIETKA.
dusnyeckue CBOMCTBA




MCTAaIJIOB.

44

XHUMHUYECKHE CBOMCTBA
METAaJIIOB.
DIIEKTPOXUMHUYECKUM AT
HaIPsHKEHUNA METaJIOB.

45,

O61me cnocoObl MOTyYEHUs
MeTasuioB. CIIIaBbl.
Boruncienue no ypaBHEHHUSIM
XUMHUYECKUX PEAKLIUH, eCIIU
OJIMH U3 PEareHTOB COAEPKUT
IPUMECH.

46.

IToHsATHE O KOPPO3UU METAIIOB

47

IIlenouHbie MeTaATIIBI

-

48

OKCI/II[BI U TUAPOKCUABI HATPUA
H KaJusd

49

[IlemounbIe METAIIIBI —
KaJbIIMN U MarHum

50

Baxueinmue coeqMHEHUS
KaJbIIUs

o1

O00011IEHNE U CUCTEMATHA3ALINS
3HAaHUU

52

XKecTkocTh BOJIBI M CTIOCOOHI €€
yCTpaHEHUs

53

[TpakTudeckast pabota Ne 6 o
Teme «KecTKoCcTh BOJIBI U
CIIOCOOBI €€ YCTPAHCHUS

54

AJUTIOMAHUI

95

AmMdoTepHBIe CBOWCTBA OKCHIA
Y TUAPOKCHIA

56

Keneso

S7

OKcHUIBI, TUAPOKCUIBI M COTH
xenesa (1) u xemesa (111)

58

O00011IEHE U cCUCTEMATHU3AIIUA
3HAHUU

59

[IpakTrueckas paboTa.
Pemenne sxcnepuMeHTanbHbIX
3a7a4 no TeMe « Baxkneunmue
METaJUIbl U UX COCAUHEHUS

60

Brruucienus no ypoBHIM
XUMHUYECKUX PEAKIINH, €CIIU
OJYH U3 pEarcHTOB JIaH B
M30BITKE WU COACPIKUT
npumecu. Beraucnenus
MacCOBOH JOJIM BBIXOJa




IIPOIYKTA PEAKIIUU

61 O0o001enue u cucrematnsanus | 1
3HAHUU
62 KonTtponbsHas padorta Ne 4 o 1

TeMe « Baxaenmme Mmetauibl 1
WX COEIMHEHUS

63 BemectBa u matepuasisl B 1
IIOBCETHEBHOM KU3HU
YeoBeKa

64 XHWMHUYECKHE 3arpsI3HEHUS 1
OKPY’KArOWIEH CpeIbl

65 Ponb xumMuu B perieHuu 1
HKOJIOTUYECKHUX TPoOIeM

66 PesepBubiit ypok. O606menue | 1
Y CUCTeMAaTH3aIHsI 3HAHUIA

67 PeszepBubiit ypok. O606menue | 1

N CUCTCMaTu3anus 3HAHUM

68 PesepsHblii ypok. O600menue | 1
Y CHCTEMAaTH3allus 3HaHUH

OO0111e€ KOJIMYECTBO YACOB 1O 68
porpamme

Ilepeuennb yueOHO-MeTOAMYECKOT0 00ecnedeHns no xumuu 8-9 kiaace

1. Pymsurtuc I'. E. Xumus: 8-9 ki1.: yue6. mis obiieobpasosar. yupexaennii / I'. E.
Pynzutuc, ®@. I'. ®enpaman. — M.: [IpocBenienue.

2. Xumust: 8-9 KJ1.: 3JIGKTPOHHOE NMPUIIOKEHUE K YICOHHKY.

3.I'apa H. H. Xumus. Pabouune nporpammel. [Ipenmernas nmuaus yaeonnkos I'. E.
Pynsutnca, ®. I'. ®enpamana. 8—9 kimaccel / H. H. 'apa. — M.: [IpocBemienue.
4.T'abpycesa H. WM. Xumus: padoyas rerpanb: 8 k. / H. W. 'abpyceBa. — M..:
[Ipocsemienue.

5."'apa H. H. Xumus: 3anaununk ¢ «nomonraunkom»: 8—9 k. / H. H. T'apa, H. U.
I"abpyceBa. — M.: IIpocsemienue.

6. Pamenkmii A. M. Xumus: muaaktuaeckuii Matepuan: 8—9 kir. / A. M. Panenkuii.
— M.: [IpocseuieHue.

7.'apa H. H. Xumus. Ypoxku: 8-9 xin. / H. H. I'apa. — M.: [IpocBemenue.

JIucT 1omoTHeHUH M U3MEeHeHUH

Jlata XapakTepucTUKa N3MEHEHUI PexBu3nThI [Toanuce
BHECEHUS JIOKYMEHTA, A,
W3MEHEHUH KOTOPBIM BHECIIIETO




3aKpCIJICHO 3aI11UCh
HU3MCHCHUC

MarepuajJibHO-TEXHUYECKOE OCHALICHUE:

1. Harmsimaple mocoOwusi: cepuu TaONHIl MO HEOPTAaHUYECKOW XMMHH, KOJUICKITUH,
MOJIEJIA MOJIEKYJI, KOMIUIEKT KPUCTAJUIMYECKUX PELIETOK.

2Ilpubopei, HAOOPHI MOCYABI, JTA0OPATOPHBIX  MPUHAMICKHOCTEH IS
XAMHYECKOTO JKCIIEpUMEHTa, HAOOphl peakTuBOB. Hammume mabopaTopHOTO
000OpyZOBaHUSI W PEAKTUBOB IMO3BOJSET (HOPMHUPOBATH KYJIbTYypy O€30mMacHOro
oOpallleHusl ¢ BEUIECTBAMH, BBIIIOIHATH OJKCIEPUMEHT IO PaCIO3HABAHUIO
BAXKHEUIIINX BEIIECTB, MPOBOJUTH DKCIIEPUMEHTAJIbHbBIC paboThI
HCCIIEIOBATEIBCKOTO XapaKTepa.

Oo6opynoBanne u npudoOpbI




n/n

HaunmeHoBaHHe 00BEKTOB U CPEACTB MATEPUAIBLHO-TEXHUYECKOT0
odecreyeHus

IleuaTHbIe MOCOOUA

KoMmIuiekT nopTpeToB y4eHbIX-XUMHUKOB

Cepus cripaBouHbIxX Tabaui o xumu («Ilepuonnueckasi cuctema XUMUUECKUX
anemeHToB (.M. MeHnneneeBay, «PacTBOpUMOCTH COJIEH, KUCIIOT U OCHOBAHUI B BOJIEY,
«QNEKTPOXUMUYECKHH psi HAPsSHKEHU N MeTallIoBy», «OKpacka HHIUKAaTOPOB B
Pa3IUYHbIX CPEax»).

Cepust TabnuL 10 HEOPraHUYECKOW XUMHUU

Y4yeOHO-IpaKkTHUYECKOe M YUeOHO-1a0opaTopHOe 000py10BaHue

IIpudopsl, HaGopbI OCYABI U J1a00PATOPHBIX NPUHALJIEKHOCTEH 1151 XUMHUYECKOr 0
JKCIIepUMEHTAa

OO01ero HasHaYeHUud

Becnl

HarpeBartensubie mpuOoOpsI:
- CIIUPTOBKHU

- aeKTpoHarpeBarenu g npodupok HII-1

Jlocka [i1st CyIIKy MOCyIbl

JdemMoHCTpauMOHHBIE

Ha6op mocyasl v mpuHAAIEKHOCTEH 711 IEMOHCTPAIIMOHHBIX OMBITOB 110 XUMHUHU

ItatnB Metammueckui 111J1b

Ha6op ¢rnakoHoB (115 XpaHEeHUsT paCTBOPOB PEAKTHBOB)

CrnenuajJn3upoBaHHble IPUOOPHI U ANINAPATHI

Amnmapat (nmpu6op) s mosydenus razos (Kurma)

KoMiuiekTsbl 1151 JIaOOPATOPHBIX ONBITOB M MPAKTHYECKUX 3aAHATHH M0 XUMHMHU

Xumuyeckas gadopaTopust

Ha6op 6anok mj1st Xxpanenus TBepabix peaktrBoB (30 — 50 m)

Hab6op ckisiHOK ((pr1akoHOB) /17151 XpaHEHUSI paCTBOPOB PEaKTHBOB

Ha6op npobupok (ITX-14, I1X-16)

[Tpubop ais nomyyeHus ra3on

o O B W DN

]_II/IJ'II/IHI[pLI MCPHBLIC CTCKILIHHBIC

Mogaean

Habop kpucTaminueckux penieTok: ajamasa, rpadura, HoOBapeHHOU coyn

Habop nns MmonenupoBanus

HartypanbHble 00beKThI, KOJIJIEKIHH

ITnacTmaccel

PeakTuBbl

Habop Ne I OC «Kucnomuiy
Kucnora cepnas




Kucnora consguas

Habop Ne 2 OC «Kucromwl»
Kucnota azotnas
Kucnora oprodochopuas

Habop Ne 3 OC «l uopoxcudwry
Kanus rugpokcnn

Kanbuus rugpokcuy

Harpus rugpokcuyg

Habop Ne 4 OC «Oxcudvt memannogy
AIIOMUHASA OKCUT

bapus okcup

Kemnesa (111) oxenn

Kanpnus oxcun

Marxus oxcu

Menu (I1) oxcup

Habop Ne' 5 OC «Memannwvi»
AntoMuHUH (TpaHyJibl)

AnroMUHU (CTpYXKKA)

XKene3o BoccTaHOBIEHHOE (TIOPOIIOK)
Menp (1opoI1oK)

Huuk (rpanyinsl)

Habop Ne'1 OC «Oecneonachvie sewjecmsay
Cepa (TopoIok)

Habop Ne 9 OC «I anoeenudwy
bapus xmopung
Kemesa (1) xmopun
Kanus xnopun
Kanbsuus xmopung
Marnus xJopun
Menu (1) xmopun
Harpus xnopun
Hunka xmopuy
Kamug nomoun
Kanus 6pomun

Habop Ne 10 OC «Cyavghamet. Cyavgpumoi. Cynoghudviy
AntoMuHUS cynabdat

Kenesa (Il) cynsdar

Kanus cynsdar

Kanpnus cynedar

Maruus cynsgar

Menau (I1) cynbdat 5-T1 BogHbII

Hatpus cynshun

Hatpus cynbdar

[{unka cynbgat

Habop Ne 11 OC «Kapbonamvi»
Kanus xapbonat (mmoTar)

Meau (1) kap6boHAT OCHOBHOI
Hatpus xap6onat

Harpus rugpokapOoHat
Kanbius kapooHar

Marnus kapOoHaT

Habop Ne 12 OC «Docamvi. Cunuxamoly




Hatpust cunukat 9-Ti BOAHBIM
Hatpust oprodocdar tpexzameneHHbIH

Habop Ne 14 OC «Coedunenus mapeanyay
Kanus nepmanranar (kaauii MapraHiieBOKUCIIbIIN)

Habop Ne 16 OC «Humpamuwl»
AJIOMUHUS HUTPAT

Kannsa autpar

Kanbsuus Hutpar

Menu (I1) Hutpar

Harpus Hutpar

Cepebpa HuTpat

Habop Ne 17 OC «Hnoukamopoly

Onepatop 340 000 "KomnaHnusi "TeH3op" ———
JOKYMEHT NMOAMUCAH 3NEKTPOHHOWM NOAMMUCHIO

MYHULIUNAJNTIbHOE BIOAXXETHOE OBLLIEOBPA30OBATEJIbHOE 16.02.24 09:06 (MSK) CepTudukat 3D18ADIABDBA08D66950467765F87C20
YUYPEXXAEHMUE "BYPAHOBCKASl OCHOBHAS OBLLLEOBPA3OBATEJIbHAS
LLKOJIA", koBnesa AHactacus MvxaiinoBHa, AupekTop
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